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‘ [
& EVOIUtIon EVOLUTION ENGINEERING BULGARIA

MapkaTta Evolution e cb3aageHa npe3 2006 r. n e HapmuaTesiHO 3@ OHMIANH Ka3nHO
Ha >XMBO Ha CBETOBHO HMBO — ¢upmaTa paspaboTsa 3arnaBus, OPUEHTUPAHU KbM
Ka3nHa, Taka HapeyeHuTe CNoT urpu (AUrnTanHuM CNoTOBe), CbLWO Taka HOBOTO
NOKONIeHNe MHOBATUBHWU 3abaBHU LIOY UIPU, KaKTO U HOBOBBbBeaeHueTo Evolution
First Person RNG-6a3supaHun ka3snHo urpu. Evolution e wBeacka KOMNaHus, YnMeTo
nogpasgenerve Evolution Engineering Bulgaria (EBontwowbH WHXeHepuHr
bvnrapmua) ce Hamupa B Codwuda. ToBa e MACTOTO, KbAeTo ce paspaborsaTt
copTyepHOo 6asmpaHu nNpoayKTW, YTBbPAEHM BbB BPEMETO WUIPU, KOUTO Ce
peanusupart Ha MHOXeCTBO MeXayHapoaHu nasapu.

Red Tiger Gaming Art (apT 3a urpu ,YepBeH TUrbp") e M3BECTEH CbC CBOATA
BMCOKOKayecTBeHa rpaduka M BHMMaAHWETO KbM AeTansa, Cb3[aBalln BU3yasHO
npuBIeKaTeNHN U peanncTU4yHU UrpoBu cpean n cumeonn. Urpute ce otnnyasar C
TeMaTUYHO pa3Hoobpasne. M3KyCTBOTO MpeHacs urpayumte B pasfiMiyHM CBETOBE,
€rnoxu v NpuKIoYeHns, nogobpsasankm UANOCTHOTO UIPOBO U3XMBSABaHE. [AN3anHbT
€ aTPaKTUBEH N 3aNOMHSLLN CE - XapaKTEPHM NEPCOHAXMU C peasiMCTUYHN ABUXEHNS
N aHMMauuK C BNeyaTnsaBalwm BMu3yanHu edekTu.

Q Evolution

& e IMAGINATION

IS OUR REALITY
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NMPEATOBOP

To3n cOOpHMK CbabpXa AOKMNaau OT MbpBa HaydHa KoHdepeHumsa ,D etc. -
CbBpeMeHHN TEeXHONIOMTMM B AU3aMHA, apXuUTeKTypaTa, U3KYCTBOTO M KynTypaTta”
2023, KoATO ce opraHu3npa oT Kategpa ,MHxeHepeH ansanH", MalmMHOCTpoOUTENEH
dakynTteT Ha TexHn4yeckn yHmsepcuteT-Codus, KaTto vact oT ,[AHM Ha HayKkaTa —
2023 Ha TY-Codusa”.

KoHpepeHumnaTa Hapekoxme ,,D etc.” nnm ,[n3anH n Taka HaTaTbK...” 1 C HENHOTO
NbpBO M34aHMe AaA0XMe Bb3MOXHOCT 3a cpewa Ha cBob6OAHM M TBOpPYECKMU
3apefieHn yMOBe C MHTEpecu B LUMPOK CNEKTbP OT 06/1aCTu — MHXEHEPHU HayKw,
€proHomMusl, AM3anH, apXuTeKkTypa, N3KyCTBa, KynTypa u T.H.

B HayuHMa dopyM yyacTBaT npenogaBaTenu, AOKTOPAHTU, CTYAEHTU 1 abCoNBEHTU
N Konern OT KaTeapa M creumanHocTt ,UHxeHepeH Au3anH", OT TexXHU4YecKu
yHusepcutet-Codpusa, dunman Tlnosame, YHUBEPCUTET MO  apxXuTeKTypa,
cTpouTencteo u reogesunsa — Codus, lOrozanageH yHusepcuteT ,Heodut Punckn®™ -
bnaroesrpaa.

Bcaka oT Hay4HuTe cecus belwe OTKpUTa C Npe3eHTaums oT BCEKM eAMH OT TpMMaTa
roCT-IEKTOPU, WHXEHep-Au3anHepu, 3aBbpWWAN  cneumanHocT ,MHXeHepeH
ansanH": AnekcaHgpa Wnuesa - Anekc, apT-mMeHnaxbp B Evolution Engineering
Bulgaria, CtedaH CredaHoB 1 ATaHac 3rypes.

B pamkute Ha KoHdepeumns D etc. ce npoBeae u NocTepHa cecus, npeacrassawa
pa3paboTKn Ha CTYAEHTWU OT PasNIMYHK BUMYCKM N abCONBEHTU Ha crneunasnHocT
~MNHXeHepeH an3ann".

CbnbTCTBAWLO HA KOHpepeHuusTa cbbuTne, B MNPOCTPAHCTBOTO HA ranepus
~TEXHE", 6ewe nanox6ata “Art behind Evolution” ¢ wnpokodopmaTHn paboTn Ha
aptuctute oT Evolution Engineering Bulgaria AHeTa Munescka, Jobpomup ToMoB
NnusaH LiBeTaHoB, npeAcTaBeHa KaTo KOHUENuUWs OT apT-MeHnaXxbpa Ha pupmaTa
AnekcaHppa Nnuesa.

OT opraHu3aumMoHHUA KOMUTET
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OV3AWH wn... EBOJTIOLUA

AnexkcaHpapa UnueBa — Anekc, Evolution Engineering Bulgaria
rocr-J1eKTop

Anekc e Bb3NMUTAHMUYKA Ha TexHU4Yecku
YHusepcuteT-Copusi, KOWTO ©  pAaea
Bb3MOXHOCT aa cneuymanusunpa B
YHuBepcuTeTa no M3KycteBa B BpayHwBaur
(HBK Braunschweig), FepMaHus.
[JJokaTo yuu ycBOsiBa pas/IM4HU YMEHUd -
MMa Bb3MOXHOCTTa Aa CKy/NTMpa Ha pbKa C
pasNMyHK MaTepuanu M Aa Hayym Kak ToBa
ce npeHacs B AUTUTANHOTO 3D
NPOCTPAHCTBO, M3y4yaBaMKuM HAKONKO 2D wu
3D codtyepa. B TY-Codus wu3bupa Aaa
cneunanusmpa ,IpadvyeH am3anH wn
KopnopaTMBHa MAEHTUYHOCT", KOETO CcTaBa u
ronsiMa 4yacT OT KapuepaTa W.

B MOMeHTa Anekc e apT MEHUAXbP B FEMMUHT
ctyamoto Ha Evolution Engineering -
Bulgaria. Anekc pa3ka3Ba KakKBO Ce Kpue 3aj
Ta3nm No3nums 1 Kak ce pabotn c apTuCTu B
MeXxayHapoaHa KoMnaHus.

PondTta v OTFOBOPHOCTUTE Ha apT MeHUAXbpa MoraTt Aa BapupaT 3HAYUTESTHO B
3aBMCUMOCT OT oOpraHum3aumsatTa W HeuHuTe cneunmduyHm  Hyxam. ApT
MEHUAXbpUTE 0BMKHOBEHO Ce cpellaT B MHAYCTPUM KaTo peKiaMa, MapKeTUHT,
rpacduyeH ausanH, paspaboTka Ha Buaeourpu, puamoBa NpoaAyKUMS U ApPYrK
TBOpYeckn ob6nactn, KbAETO apTUCTUYHUTE W BU3YaSIHU efleMeHTU wurpasTt
3HauuTenHa pons.
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OWU3AWH n... KPEATUBHOCT

CredaH CrecaHoB - the.Stefanov
rocr-J1eKTop

PoaeH B Codus, 3aBbpluBa ,MHxXeHepeH An3anH" CbC
cneunanunsauusa ,padpuueH gnsamn® npes 2014r. MNpe3s
nocnegHute 10 roanHu akTMBHO paboTn B cdepaTta
KaTo Au3anHep, AV3alH N4 U apT ANPEKTOopP.
MbpBaTa My camoctoaTenHa wusnoxba nnakat ,My
Exaggerated Minimalism” e npe3 2021 roauvHa u
reHepupa 3HauyuTeneH nybnmyeH n MmeaneH nHTepec.
YacT OT HeroBus CMUCBbK C KIMEHTU BKJKOYBA rpyna
~Moneu"”, “lMoetuTe", 3axapu baxapos, [PADA,
HapoaeH Teatbp ,MBaH Ba3os™ u apyru.
CbBpeMeHHuTe TEXHONOMrNmU B Au3aniHa,
apxuTeKkTypaTta, W3KYyCTBOTO M KyAnTypata ca
WHCTPYMEHTUTE, KOUTO U3rpaxkaaT MOAEPHUS CBAT, Taka KakKTo ro BuXagame gHec.
Ho Ko e agBuratensaT 3aj CbLMUTE TEXHONOMMUN?

OTroBOpbT € Hewo, KOeTo BCUYKM HWUEe CcrojensMe M U3TOYHMKBT Ha BCSKa
MHOBaUMA B pasrnexgaHunTte cdepu Ha YyoBellKaTa AEMHOCT, @ U HEe caMO B TAX.
CredaH cnogens cBOS ONUT U 3aLlo (cnopea Hero) KpeaTUBHOCTTA € Hal-BaXKHUAT
WHCTPYMEHT 3a XopaTa, KOUTO TbpCAT peanusaums B AuM3aliHa, apxuTekTypaTa,
M3KYCTBOTO M Ky/nTypaTa.

@ The Stefan Stefanov m Stefan (the) Stefanov

the.slick the.stefanov@gmail.com
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AN3AWHDBT KATO HAYUH HA MUCIEHE

UM KaKBO MM OCTaHa B rnasarta cnen TexHU4YecCcKus...

ATtaHac 3rypes, interiora.me, rocr-nekrop

MNMpe3 paneyHata 2007r., KoraTto 3ano4ysa Aa y4u
~MHXeHepeH auzanH" B TY-Codusa, ATaHac HaMa
naes Wo 3a 4YyAo € ToBa, HO C BCAKa M3MMHana
roavHa nocreneHHo pas3bupa CbLHOCTTa Ha ToBa
npodecruoHasHO nose. 3aBbpluBa crneumanHocT
JMHxeHepeH aumzanH" OKC ,6akanasbp” npe3
2011r. n OKC ,maructep" npes 2013r., B
Hanpas/ieHne ~JMHaycTpnaneH (npomMuwneH)
Av3anH". YyactBa B pasfIMyHU MexAyHapoaHW
KOHKYpcM wn pa3bupa, 4ye 3a pa e cpea
nobeautenute ce M3MCKBa onpefeneH HayuH Ha
mMucneHe. C cdoTtorpadumsata BbpBM pbKa 3a pbKa,
OTKaKTO ce NMOMHU. Ype3 Hed rnokas3sa CBeTa npes
cBOUTE 04M / yM. HemaMeHHa 4acT OT BCAKO HeLlo,
C KOETO Cce e 3axBawan, ¢otorpaduara e ToBa, C
KOeTo ce 3aHMMaBa B MOMEHTA.

ISSN 3033-053X

,da cn NpoayKTOB AM3aliHep O3HAuyaBa [a CU BU3MOHEp, Aa npeasuxaall u
pa3bupall HYXXAUTE Ha XopaTa M Aa ce ONUTBAaLl Aa ' pelln Ypes npeamMeTuTe,

I\\

KOUTO MpOEKTUpaLl

- ATaHac roeopu 3a AV3aHa KaTo Ha4YuH Ha MUCNEHE, 3a

BAbXHOBEHMETO, 3a TexHonormute. okasBa MNPOEKTU, C KOUTO € y4yacTBan B
pasnyHn MexayHapoaHu (M HapoaHM) KOHKYPCU, pa3ka3Ba 3a paboTtaTa cu KaTo
NpoOAYKTOB AN3alHEpP Ha OCBETUTENIHU Tena, 3a AM3anH rpyna Yepra u npoekTa,
HapeyeH ,PaboTunHuua®™, KOMTO ce opraHusmpa BCSKO NSTO Kpal MOpeTo B

LLikoprninnoBum...
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KakBo e Hayuun v nocturHan AtaHac 3rypeB gocera ...

Hunkon He e ANbXeH Aa Me yuu Wan ga MM nomara ga nocturHa uenute cu!
Korato TpsibBa aa 6ytaw- 6ytaw, korato TpsibBa Aa ce oTKaxew —-nyckawu!
HaBcskbae e Nb/IHO C Bb3MOXHOCTM Aa cbbaHa meyTute cu!

AKO 6M3HECHT TV 3aBMCK CaMO OT peKJlaMn B CoOLManHnTE Mpexun — Hewo 6bpkalu!
3aKOoHbBT 3a ABTOPCKO NpasBo 1 cpoaHuTe My npasal!l

XopaTta pabotart ¢ xopa!

AV3ANH KOHKYPCUTE - 3aabmkutenHo Tpsabsa aa ce yyactsa! ToBa e nnyHaTa
My paBHOCMETKa crej y4acTus B:

Tpun nsgaHuna Ha koHkypca ROCA, Jump The Gap: 2009 - ctyaeHT II kypc. Bpeme
3a BM3yanusmpaHe Ha npoekTta: 58 yaca ©. be3 Harpaga ®

2011 - ctypeHT III kypc. B Ton 30 ot noseye ot 3000 agmn3anHepu OT uan CBAT ©
2013 - ctyaeHT IV kypc. B Ton 10 oT noseyve ot 5000 ansamHepu OT usan ceat ©
KoHKypcC 3a An3aiH Ha 6yTunka ,3aropka" - cneuuanHa Harpaga: kaca 6upa ©
Aun3sainH koHKypc Ha SCHOTT CERAN 2017 - eanH ot 10-Te npoekTa u3bpaHu aa
6baat npeacraseHn B 100% Design London ©

LLlen EKoO MapaTOH - AM3aWH Ha KoAu4KaTa, a KoaTo oTbopbT Ha TY-Codusa ce
Knacmpa Ha 3-TO MACTO.

CeaMuuaTta Ha am3anHa B MmnaHo e cbbutne, Ha KOeTo BCEKN am3anHep Tpsbea
Aa oTuae rnoHe BeAHbX B XuBoTa cu!

MpedokycrupaHeTo OT AM3alH KbM doTorpadpmsa otHema nosede oT 10 rogmHm
AEeHOHoLWeH Tpya. B MoMeHTa interior.me e nnatdopma 3a noseye oT 100 oT Han-
nobpute MHTEpUOpHN Am3anHepun B bbnrapusa ¢ nosedve oT 10 mMexayHapoaHwu
oTnmuma B obnacrtta Ha doTorpadusaTa.

azgurev Atanas Zgurev
itheriora.me interiora.me

lampionstudio lampionstudio
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NMPEAN3BUKATEJICTBA NPEA NOKOJIEHUETO AJNI®A B KOHTEKCTA
HA HENMPEACKA3YEMOCTTA HA BBbAELLETO

AHactacua CanabaweBa, LOKTOpPAHT
KaTegpa ,MHxeHepeH agmn3amnH", TexHnuyeckn yHusepcutet-Codus,
e-mail: Anastasia.salabasheva@gmail.com

PesoMe: B HacTosawWwMs Nepuos XXMBEEM B ernoxa, B KOSITO Ca OYEBUAHU HEMpeKbCHaTUTE
TEXHONONM4YHM NpPOMEHN C HEBUMXAAHWU [OCEra TEMIMOBE. Ha6mop,aBaMe N3MEeHEHNA B
0obLecTBEHUTE Harfacu M MoBeAeHMe, HOBa BM3yasHa KynTypa Ha B3auMOAEWCTBME C
TEXHONOrNMMTE, 3acsiralla BCEKM aCNeKT OT exXeaHEBUETO HU. Bce olle e paHo Aa ce oueHsiBa
B'b3,Cl,el7ICTBVIeT0 Ha rnobanHute TEHAEHUUN BbBPXY HaVI-Mﬂa,D,OTO noKoneHmne, HapeyeHo
"MokoneHne AJTI®A". NlonamaTa ANCKYCUS M OTFOBOPHOCT Ha 06WeCcTBOTO U Ha NpeanLLHUTE
MOKOSIEHNS € KaK Aa I'v NoAroTBMM 3a CBST, B KOWTO LUE XXMBEAT MO-AbAro, we paboTsT
noBeye roaMHn U we ce aganTtnpart KbM 6'b,£l,eLLI,VITe, Heo4YaKBaHU TpaHCCbOpMaLl,VIVI, KOUTO
LLle CbNMbTCTBAT TEXHUS XKMBOT.

KnrouoBn aymm: obpasoBaHuMe B paHHa Bb3pacT, BM3yasiHa FpaMOTHOCT, AM3alH 3a
6baeweTo

The Challenges for the ALFA Generation in the Perspective of an
Unpredictable Future

Abstract: We are now living in an era of continuous technological change at a pace never
seen before. We are witnessing changes in societal attitudes and behaviours, a new visual
culture of interaction with technology affecting every aspect of our daily lives. It is too
early to assess the impact of global trends on the youngest generation, called the “"ALPHA
Generation”. The big discussion and responsibility of society and previous generations is
how to prepare them for a world where they will live longer, work more years and adapt
to the future, unexpected transformations that will accompany their lives.

Keywords: Future, Education in early years, Visual Literacy, Design for the future
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BbBEAEHUE

AJIOA ca nokoneHuneTo geua, poaeHun cnep 2010 r, KOUTO UMPPOBUAT CBAT
dopMumpa n nsrpaxaa Kato TEXHOOrMYHN NoTpebuTenun owe npeaun Aa BnAs3aT 1 Aa
6baat dpopmanHo obyyeHn oT obpasoBaTtenHata cucrtema. LLIMpOKOTO M3non3BaHe
Ha TexXHONOrnmuM npe3 roAnHUTE Ha THAXHOTO pas3BUTME Beye oOKasBa Abnb6oko
Bb34ENCTBME BbPXY XMBOTa MM. Han-HOBUTE OTKPUTUS, YCTPOMCTBA WU OHNAWNH
nnatpopMu ce npeBpbLUAT B OCHOBHA Cua, KOSATO onpeaensa 6baelleto Ha ToBa
Han-Mnago nokoneHue. B gonbiHeHWe, obKkpbXKaBawaTta cpeaa Ha unmdposusaumns
Cb3paBa HOBa BM3yasnHa rpaMOTHOCT M HoBa Kubepkyntypa. lposBneHusita Ha
nogobHa kmbepkynTypa BKAOYBAT pas/iMdHM (pOpPMM Ha B3aMMOAEUCTBUE MeXAY
xopaTta, ocobeHO CBbp3aHO C Bu3yanHUss 06/MK Ha oblwyBaHEeTO BbB BCUYKWU
acnektn Ha xwuBota (Ramadlani&Wibisono, 2017). C HoBWUTE BB3MOXHOCTU 3a
koMmntoTbpHa 2D mn 3D rpadumka m aHuMaumsi, CKOpoCT Ha obMeH Ha AaHHU U
BU3yanusauudaTa Ha camaTa nHdopMaumsa ce NnpoMeHsT Abnboko HawaTa cobcTBeHa
cpena, obwecTtBo U KynTtypa. Moxem ga o4akBame roCTerneHHoO npeMmnHaBaHe oT
CBSIT, B KOUTO ,,cepno3Hara" pabora, KosITO ce € OCHOoBaBasia npeANMHO Ha AyMHU,
KbM HOB CBSIT, B KOHUTO W306paxeHusita umat Bce ro-3Hauymma pons (West,
2017,ctp. 135). A ouakBaHusaTa cnpamo AJIOA ca ga 6bae TeXHONOrMYHO Hamn-
HanpeaHanoTo, ,N0-pa3HOO6pa3HO W rnobanmampaHo OT BCSAKO MpeaulHo
NOKOJIEHNE N TOBa LWWe ce O0Tpa3n B HerosBute Harnacu, ybexzaeHumsa n nosegeHue™
(mccrindle.com.au).

MN3NTOXXEHUE

TexHoJIOrMYHUTE NpoMeHn U 6baeweTo

dyHOaMeHT 3a BCSIKO TMOKOMIEHME € MOCTOSSHHO pa3BuMBallaTa ce couunanHa,
KyNnTypHa M TEXHOJIOTMYHA cpeaa, B KOSTO TEKYLO0 nspacrtea 1 ce dopmumpa. Beako
NMOKOJSIEHNE nposiBsABa COOCTBEHM YHUKANHWM 4YepTM U Xapaktepuctuku. Cpen
rofleMnTe NPOMEHU, NPEe3 KOMUTO NPEMMHABAMe BCUUYKM AHEC Ca BUPTyanusauumsaTa,
AUrnTanulaumsiTa Ha OKOJIHUSI CBST M CBPbXMHGbOPMauuaTa. 3a MHOro npodecum
Ca 04YeBMAHW HECLOTBETCTBUSATA Mexay YMeHusTa, LeHeHW B cTapus BepbaneH
KOHTEKCT, N YMEHUsITa, U3UCKBAHM OT HOBOBb3HMKBaLWMTE paboTHN MecTa BbB BCe
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no-AexyMaHusmpawmsa ce Haw CBAT. NO3HATUAT HUM M OTMMHaBAaLL KOHTEKCT Ha
KHUIUTE M MNUCaHEeTO M3MCKBawe eauH Habop OT TanaHTU W yMeHus, [O0KaTo
pa3sLWMpsaBaLLUNAT Ce CBAT Ha ABMXewuTe ce mlobpaxkeHus v BulyanusnpaHaTa
MHbOPpMaLMA U3NCKBA pa3nnyHm cnocobHocTu. MNMpeactaBaHeTo Ha Chat GPT 3.0 B
Kpas Ha 2022, HanpuMep, NoBAUIHA HOBW BbNpocu npes 6baeweto Ha o6LecTBOTO
HM N MACTOTO Ha XOpaTa B CbBMECTHO CbXMUTEJSICTBO C U3KYCTBEHWUS MHTENEKT, 3a
KOMTO e Bb3MOXHa TeHAeHUuMATa Aa B3MMa peleHus oT Hawe uMe B 6baelwe. B
AONb/IHEHNE, CaTeNUTHUTE TexHoNnornm we 6bvaaT B OCHOBaTa Ha BCUMUYKM aCMeKTH
Ha MHTENUreHTHUTE rpagose, obwecTtBa U1 MKOHOMUKMN.

B pe3synTtat Ha TOBa, 4Ye XXMBEEM B eAMH BCE MO-TEXHONIOrM3mnpaH CBSAT, BPEMETO,
npekapaHo npea ekKpaHa OT HaW-mnagnoto nokoneHuve AJIOA ce e yBenuyuuno
MHOIOKpaTHO cpaBHeHO ¢ npeawecTteeHnunte My (McCrindle, 2020; CanabaweBa,
2022). MHoro npeaun ga morat ga obuwysaT gopwu BepbanHo, yCTpoucTteBata ca
CTaHann HepasgenHa 4acT OT exeaHeBMeTo UMM B ObkpbXaBawa cpeaa,
npeHacnTeHa OT TEXHWKA, CbOTBETHO U3MbJ/IHEHA C eKpaHU. KakBo Bb3AeNCTBUE B
6baeLlleTo Moxe aa goseae nogobHa ekcnosnums e TpyaHo Aa ce npeaBuan oT cera
(McCrindle, 2020). TexHonoruute, pa3paboTeHM B [eCeTUNeTUeTo, B KOUTO
n3pacTeaTt — CMapT ycTpoucTea, Tabnetun, gpoHose, catesintn, 5G BUCOKOCKOPOCTHMU
TEeNEeKOMYHMKAUMOHHU YCNYyrn U Ap. BOASAT A0 pa3paboTBaHe Ha MPUAOXKEHUS C
NOCTOAHCTBO B 06MeHa Ha uHdopMauuns, 6bp3a peakTUBHOCT HA OFPOMHU MacuBMU
AaHHW 1 BM3yasilHA KOMYHUKaUUs npe3 ekpaHu, 6yTOHW, NKOHU 1 T.H. Hanpumep, ¢
HaBNM3aHe Ha [lacoBUTE aCUCTEHTU BCE MO-Majika posid OoCTaBa 3a TeKCTa B
WHTEpaKUMNTE Ha HAMBMAA C NPUNOXeEHUSaTa N obKpbXxaBallia cpeaa.

Cnopeg O'Pannm UCTUHCKMAT TpaHCHOpPMaALMOHEH NOTEHUMAN Ha TEXHOOrnaTa ce
nposiBsiBa, KOrato TS Ce npunara v npeam3BuKBa NMPEOCMUCASHE Ha HayuHa, no
KOMTO PYHKUMOHMPaA CBeTbT. ,,BMECTO f4a ce Cb34aBa HeLo M3Ls/io HOBO, K/IIOYBLT
Cce Kpne B M3ros1I3BaHETO Ha HENnogo3npaHu gocera Bb3MOXHOCTM 3a pellaBaHe Ha
Habonenn npobsemn rno TaKkbB HAYMH, 4e Te Aa MNpeTbprsaT Ab/60Ka rpoMsiHa"
(O'Paninmn, 2014 cTp. 313-316). 3a uenTta TpsabsBa Aa ce u3rpaasT HOBU YMEHUS y
nogpacreawmTe, C KOETO We ce nocpelwHat b6baewmnte npeamsBukaTencresa u
Bb3MOXHOCTU. KakTo KeH POGWHCHH TBbpAM — UBKIIOUYUTENIHO € BaXHo Aa ce
pa3Bune HOBO pasbupaHe 3a 3HAYEHUETO Ha M3MON3BAHETO HA YOBELLUKWUSA TanaHT U
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Kak TOM MOXe Aa ce nposiBsABa MO MHAMBMAYANEH HauuH NpWU OTAENHUTE Xopa
(PobuHCcbH, 2010). MOBMAHOCT, MBKABOCT M aAaNTUBHOCT Ca M We 6baaTt KI4Y0BU
dYHKUMOHANMHM YMeHMs 3a CbliecTByBaHe B 6bp30 npomeHsawmsa ce xusoTt (Marr,
2022). A dytyponoreT Pen Kbpuyann nuwe: ,MetagpopuyHUTE CKOKOBE, KOUTO
cMsiTame 3a 3Hauynmm, 0O6UKHOBEHO Ce C/1y4YBaT B MEXAMHUTE MEXAY Pa3/INYHUTE
ancunnavmHu. Cpelyy Tasu CblLYHOCTHa Ccuia Ha TBOPYECTBOTO obadye pabotu
BceobxBaTHaTa TEHAEHUMSI KbM BCE r0-rojisiMa crieymaandaymsi B Haykmte (n B
noytm Bcska gpyra ceepa)” (Kepuyann, 2014, ctp.133).

Mokonexnune AJI®A n o6paszoBaHeTo

Mpe3 2018 r. nbpBUTE AeLla HA TOBA NMOKO/EHME NMOCTbNMXAa B HAYANTHOTO yuuauLle.
.C Te3n pgeuya wuaBaTt HOBU [1peAM3BUKATE/ICTBA M HOBA [ePCNeKTUBa rMpes
obpa3oBaHneTo, 3a Aa bbae TO aAeKBATHO Ha TEXHUTE HYXAW W Aa ycree ga rm
nogroteu 3a 6bgewero” (diuu.bg). Ho ,[10 Ha-uHTYNTUBHUS HaYnNH Jin ce C/1y4YBa
obyyeHneTto  wuaM 10 HayuH, wn3bpaH OT  HSAKOro  rpegn  Bek?"
(www.ted.com/talks/jenia_lazarova).

AJ1OA cbLo we 6baaTt nsanpaBeHn npes CBoMTe YHUKaIHU 3@ BPEMETO CU NPOMEHM
N npeamsBukaTencrea. lMopaan npekapaHOTO 4eCTO NAacMBHO BpeMe npen ekpaHu
Te Ca C KpaTKOCPOYHOCT Ha BHUMAHMETO N U3NCKBAT HOBM (DOPMU Ha KOMYHMKaLKS.
Harnacute 1 oyakBaHUsTa UM Ca 3@ UHTEPAKTUBHOCT, BUAEO, MyNTUMEANS, a CKOpPO
n BupTtyanHa peanHoct (VR), nobaseHa peanHoct (AR) n pobotn. ToBa BOAM A0
Heob6xo0aMMOCTTa OT BHeApsiBaHe Ha HOBM 0b6pa3oBaTeNHU TEXHO0OMMK, CBbp3BaHe
Ha yynnuuwarta ¢ 6bp3 MHTEPHET M 40CTbN A0 NOAXOASAWM UMEDPOBU MHCTPYMEHTU U
nnatdopmu. ,BaxxHo e obaye u ga ce Harnpasu KPpUTNYHaA OLEHKA Ha TEXHOJ/1I0rMnTe,
BbBEX/JaHW B KJIaCHUTE CTau, 3a fAa Ce Orpeaesn Kak Te peasiHo rogriomarat
negarormkara u ydebHute riporpamu™ (www3.weforum.org). Cnopea MakKpuHabn
cpen dakTopuTe, OKasBawm BAMsSIHME BbpXy 6baeweto Ha obpasoBaHMETO ca
HaUYMHDBT, NO KOMUTO AHELWHUTE yYeHUUM YCBOSIBAT HOBM KOMMETEHTHOCTWU, TUMBLT
Kapuepa, koaTto 6uxa noxenanu M yMeHusiTa, KOUTO ca UM HeobxoammMum 3a
3anoyBaHe Ha npodecmoHanHa genHoct (McCrindle, 2020) (generationalpha.com).
CblUO Taka, K/I4YOBO YMEHUE CTaBa CrnocobHocTTa UM aa pabotaTt ¢ nHdopmaums
n pa obpaborBaT OorpoMHM Konmuyectsa AaHHu (Marr, 2022). HosBute dopMm Ha
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KOMYHMKALUNS M3NCKBAT BMCOKO HMBO Ha uudpoBa rpamMoTHOCT, 3a Aa 6baaT u
AaHHUTE Hanb/HO pa3bpaHn n n3nonssaHu. NHpopMaumnsaTa 1 B3auMMoAeNCTBNETO
C TexHonornute npegnosarat HOBU rpauyHn GOpMU, BKIKOUUTENHO EMOTUKOHMU,
nHdorpadmku, MynTuMeans, BuaeoCbabpxxaHme, nobaBeHa 1 BUpTyanHa peanHocT
n Meta-BceneHa (AHrenosa, 2021; CanabaweBa, 2022). CbleBpeMEHHO,
obuwectBoTo TpsibBa Aa ce poKycupa B TOBa Aa Ce rapaHTMpa, 4Ye npenogasartenure
nMaT HeobxoaMMuUTE AUrUTaNHU yMeHWUs, 3a Aa W3Mon3BaT Bb3MOXHOCTUTE Ha
O6pazoBaHue 4.0. (www3.weforum.org). W Taka ce oka3Ba, 4e TrosssMOTO
npean3BUKaTesiCTBO npes npeaxoaHuTe, MOHSIKora HapuyaHu oule ,XapTueHu"
MOKOJNIEHUS, € KaK Aa ce KoMyHukmnpa c AJIOA n kak ga 6baat obydasaHu. Cnopeg
Tomac YecT edeKTUBHOTO HaCTaBHMYECTBO CNpsSAMO CneaBawoTo MoKoseHne
M3MUCKBaA OTFOBOPHOCT 3a@ MNpefoCTaBsHE Ha Bb3MOXHOCTM 3a pa3BuTue. ,Tes3u,
KOUTO oTroBapsiT 3a obpa3zoBaHNETo M HaeMaHeTo, TpsibBa Aa pa3lbepar, 4e MHOro
OT CTapuTe rpasuwsa He BaxarT, Korato ce Hammpame Ha rpaHmyara Ha HancTuHa
HoBoTo" (West, 2017, cTp.99). JlazapoBa noco4yBa, Y€ MO3bKbT Y4YM 4Ype3 OnuT U
aHanorMm 1 KosIKOTO NoBeYye CceTMBa y4acTBaT, TO/IKOBA NO-TPAMHO M NO-YCTOMYMBO
ce popMmpa 3HaAHWETO. A ,Ham-eCTeCTBEHUSIT HauynH 3a oby4dyeHue 6u 6us1 nbpBo
yuyeHe 4pe3 Hab/ogeHune u rnpexunBsBaHe, C/1e KOETO [a ce [IpeMuHe KbM
abcrpakuns® (www.ted.com/talks/jenia_lazarova). TpaaunumoHHuTEe GOPMKM Ha
B3auUMOAENCTBUE YUEHNUUN-YUUTEN Cca HeedeKTUBHUN 3a b6baeleTo, B KOeTo uckame
AJ1OA pa npnaobusaT yMeHUs 3a pellaBaHe Ha BCe OlLe Heno3HaTu 3a Hac npobnemu
N n3rpaxaaHe Ha onuT 3a obydyeHune npe3 uennsa xuneoT. Npeobnagasalla yacT oT
AocerawHuTe CTpyKTypupaHm y4yebHun nporpama He npeasarat npeanoymMTaHuTe oT
AJTOA Bu3yarHW U WHTEPaAKTMBHM MeToaM, a ajanTupaHuTe MOoAEeNn Ha
obpasoBaHune n obydyeHune we oTpasasaTt rnobaneH ob6xeaT Ha 3HAHMETO, AOCTbMHO
ypes B3amMmonomoLul 1 B Mpexata. OuesmngHo e, ye B 2020 r. naHaemmata COVID-
19 cb3pgage egHa HoBa ,HOpMasiHa“ cuUTyauus, Mpuv KOSATO MNPUHYAUTESNTHUTE
NMPOMEHM OKa3axa 3HAYUTENHO Bb3AENCTBNE BbPXY BCUUKM cdhepun Ha obwecTBoTO,
BKOUNTENHO o06pa3oBaHMETO W COUMAnNHOTO B3auMmogencresme Ha AJIDA.
LndpoBute yMeHMA Ha BCSIKO NOKOIEHME U HAUYMHUTE HA TAXHOTO B3anMoaencTemne
C TEXHOMOrMnTe NoANOMOrHaxa agantaumsaTa KbM OHNAMH U XMbpuaHusa Moaen Ha
obydeHne, a no3HaBaHeTO Ha MoAobHM yMeHMe nognomara pa3paboTBaHETO Ha
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NpoAYKTM W nNpeanpueMaHeTo Ha KOHKpPeTHWM JAencTeusa, bnaronpustcrsalim
LEeHTpasIHOTO MSACTO Ha cybekta M KadectBoTo Ha Herosuss xuBoT (Cirilli,
Nicolini&Mandolini, 2019). BaxHo e TeMaTa Aa ce KoHcynTmpa n o6cbxxaa C WMpPOK
KPbr 3aMHTEpecoBaHM CTPaHW — He CaMO C YYEeHUUM, yuyuTenu u poauTenu, C
6busHeca M UANOTO 06WECTBO, 3a Aa Ce TbpCAT anTepHAaTUBHM METOAM Ha
npenogasaHe. Heob6xoanma e BoNS 3@ akTyaM3mpaHe Ha CbLeCTBYBalLM NpakTUKK
N eKcnepuMMeHTMpaHe ¢ HoBM TakmBa. OCHOBHa posis oCTaBa Ha npenojasaTenuTte,
Ha KOWUTO Aa ce noacurypu ,popmasiHo n HeghopmasiHo obyyeHue 3a ripugobuBaHe
Ha yMmeHunsi, Heobxoanmmu 3a paboTHUTE MecTa Ha 6bAeLleTo, C orzieq ocurypsiBaHe
Ha oby4yeHue B KsacHata ctasi n y4ebHuTe rnporpamu 4a oTpa3siBat O4YaKBaHUSTa
3a bbgewara pabotHa cuna® (www3.weforum.org).

BusyanHoTto 3a Nokonenume AJI®A

Mokonennsa AJI®A ca NbpBUTE, KOUTO Ca UCTUHCKU UHTErpuUpaHu C YMHU U HOCUMMU
yCTpoucTBa (KaTo npoAb/IKEHWE Ha pbkKaTa W THAN0TO) UM BCAKaKBWU YCNyruy,
6a3npaHn Ha NPUNOXEHUSA, KOUTO LWEe Ca HayuMH Ha XWMBOT 3a TaX. [locokaTa Ha
pasBuUTUE HA TEXHOJIOrMUTE 3a pa3no3HaBaHe Ha r/jac, AMUEeBO pa3rno3HaBaHe U
CEH30pHUTE €eKpaHu, Wu3rpajeHn C BU3yasHW eNeMEeHTU NpPaBAT W3NULWHN
KnaBuaTypuTe B eXeAHeBHaTa KOMYHUKauusa n obMeH Ha nHdopmauusa. B cbwoTo
BpeMe ,,BUCOKUTE TEMITOBE Ha HaTpyrBaHe Ha ANTNTaIHU AaHHW B CBETOBEH Mallab
U3UCKBAT MOCTOSIHHO pa3BuUTHeE Ha METOAUTE 3a TAXHOTO yrpas/ieHUe, MOAEINPaHe
n BusyanusupaHe" (AHrenosa, 2021, ctp. 79). Hanpumep, TouyHO B 2020 r. B
paMkuTe Ha naHaemusTa Covid-19 BCcekn OT HaC ce Hanarawe ga pasymTta BU3yasiHu
rpacdmnkn n Tabnuumn, 3a aga cneam passBMTMETO Ha obcTaHoBKaTa. bnarogapeHue Ha
pa3BUTMETO Ha HaykaTa B HOBM MOCOKM KaTO MaWMHHO obydyeHue, BUpTyasnHa
peasiHOCT U U3KYCTBEH UHTENEKT MMa NOTEHUMaN AOCTbMbT A0 NoBeye nHdopmaums
OT Han-Mfaja Bb3pacT Aa ce nNpeacTaBs C N0-0MNpoCcTeHU U pazbupaemMm Moaenu Ha
eANH MHaye U3K/IKUYUTENHO CNOoXeH CBAT. TBbpAae abCcTpakTHOTO 3HaHue 6e3
npakTuyecku npuMepn ocTaBa HeycBOeHO, a KakTo JlasapoBa ob6scHgaBa
#~a0CTPaKTHUTE AepuHnLUMN ca MHOIro TpyAHU 3a 3arlOMHSIHE UMEHHO ropaaun Tasu
rNpuyYnHa, 3aLoTo MO3bKbT HE MOXE Aa M CBbPXE C HUKaKbB AEeNCTBUTE/IEH OMUT
7 m OTXBbpPJis Karo HecbLeCTBEHM [ b6escmucieHn™
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(www.ted.com/talks/jenia_lazarova). Cnopeg MakKpuHabN ~BMECTO
TPaANLUMNOHHOTO CTPYKTYPHO, TEKCTOBO M 0ByYeHMe 4Ype3 C/yLaHe Ha ypouu, ce
Hanara KOM6MHUPAHETO Ha MHTEPAKTUBHU, BU3YasTHU, MYyJATUMOAATHU U TaAKTUITHU
meroanm Ha npenogaBaHe" (McCrindle, 2020). MNpeobnaaaBalmaT noaxond Ha
npenogaBaHe W AeMOHCTpUMpaHe Ha y4dyebHua ™MaTepuan TpPaAULMOHHO ce
orpaHu4yasa A0 NMUCMEHUS U TOBOPUMUS €3UK, @ HE Ce U3MON3BAT Bb3MOXHOCTUTE
3a MyNTUMOAANHO YYEHEe 3a NpeacCTaBsAHE Ha KOHUEeNTyasiHUTe naen no pasfinyeH
HauuH. Te3a Ha CyncakoBa e ye ,4Ype3 ,yeTeHe Ha 06pa3un" KaTo NoMoLLHO CPEACTBO
3a pa3BUTHETO Ha (QYHKUMOHA/IHa rPaMOTHOCT OLe B KOHTEKCTa Ha Ha4yasiHoTo
obpa3oBaHue ce cb3gaBa cTabusiHa OCHOBA 3a pPa3BUTUETO HA KPUTUYHO MUCIIEHE,
KOETO Mo-KbCHO € M0JIE3HO 3a Aeyata OT paHHa y4YnaunllHa Bb3pacT B peasiHUs UM
xunBot" (Supsakova S., 2020).

B KOHTEKCTa Ha EKCMOHEHUMANHOTO HaTpynBaHe Ha WMHdoOpMauusi, CbYeTaHOo C
BM3yasIHUS acneKkT Ha pa3BUTUE Ha TexHosormute, e Heobxoamma cTpaTterus 3a
BM3yanHo obyyeHue 3a ynotpebarta Ha OrpOMHUTE MAaCUBU OT HASIMYHU AAHHU Ype3
BM3YyaNnHOTO 3HaHWME W BM3yanHaTa rpaMOTHOCT. HO kakTto YecTt TBbpauM ,3a@
Lwmpokara obLecTBEHOCT BCE ouje € MaJsiko rNpu3Hara poJisita Ha BU3yaslHOTO —
ocobeHo cpea o0b6pa3oBaTtesiIHUTE WHCTUTYUUU, KbAETO AYMUTE BCE OLlje ca
6ezcriopHo BnactBawmte" (West, 2004, cTtp. 162). Cnopea Kbpuyann Hue
dopMMpaMe MO3bKa CM Bb3 OCHOBa Ha BxoaswaTta WHdopMauus, KOSATO
nonydyaBsame (Kbpuyann, 2014), a cnopeg NpaHAMH BW3YanHOTO MUC/TIEHE He ce
OTHacs caMo A0 ,BUXAAHEeTo", a U A0 HauMHa, N0 KOWTO YMbT Bb3npuema un pabotu,
KaToO AaBa NpuMMep U MHCTPpyKUuuTe 3a crinobssaHe Ha mebenu Ha IKEA, kouTo ca
nnoctpaunn 6e3 Hnkakem aymun (Grandin, 2022, ctp.17-25). B cBoe uscneaBaHe
enTC CblWO nocoyBa, Ye e HeobxoaMMO Aa Npepasrnexaame HadmHa, No KOMUTO
MUCIMM 3a obulyBaHeETO, KakKTo M 4ye obuwecTtBoTo He ycnsBa Aa ce pa3bepe
3Ha4YeHUEeTOo Ha BU3YyasIHUA XapaKTep U nocieamumTe cneunanHo 3a npegmeTuTte ot
obnactta Ha STEM B HauanHusa Kypc Ha cpeaHoTo obpasosaHune (Gates, 2018).
[euaTta ca pa3/inyHuM, a Nnpeasua TeopusaTa 3a MHOXeCTBeHaTa MHTEIMIEeHTHOCT Ha
FapaHbp MMaMe pasfiMyHM BUAOBE WHTE/IMMEHTHOCT, KOWUTO B3auMoAencTsaT
nomexay cu (FapaHbp, 2014). B eaHO HanpegHasno TEXHONOMMYHO 06WecTBo e
Ba)XXHO Aa ce NpeaoCTaBAT NepcoHann3npaHn Metoam Ha obydyeHume, noaxoasium 3a
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pas/INYHUTE MOAENN Ha Bb3NPUEMAHE HA 3HAHWSA, KaTo Ce 3aUUTaT YHUKASTHUTE
napbu n cnocobHoOCTN Ha MHAMBMAA. TOBa rapaHTMpa, Y€ BCAKO AETE Lie nonydyaBa
obpasoBaHuMe, Cbobpas3eHO C KOHKPETHUTE CBOU O0COBEHOCTM M NMOTPEBHOCTU.

SAKJTHOMEHME

Lisnata Xu3HeHa cpeda, BKAwUMTENHO M obpasoBaTenHaTa ce NpoMeHs 6bp30.
MokoneHneto AJIOA we m3pacHaT, B3aMMOAENCTBAMKWM C WU3KYCTBEH WHTENEeKT,
poboTn, anrmtanHn nnatdopMm 3a CbAbpXKaHMEe OT BCAKaKbB XapakTep WU T.H.
OcBeH HacTosAWwMTe 3HaHMSA M obpasoBaTesiHa napaamrma, nNofobHU yMeHus Lwe
6baaT B OCHOBATa Ha HyXauTe UM OT obydyeHue. HanoxutenHo e Aa MHBecTMpame
BpeEMe, YCUINS, uscneaBaHma M noakpena KbM THX, 3a ga 6baat npusievyeHn u
aHraXxupaHum KbM obpasoBaTenHus nMpouec, OTroBapsil, Ha HYXXAUTE UM U A UM
noaACUrypuM efHo no-HagexaHo 6baewe. Cb3gaBaHeTO Ha cpeda M yuyumnuule C
npegasaHe Ha COSIMAHA OCHOBA OT 3HAHUSA N YMEHUS 3a u3pacTBaHe M ajanTtauns
€ HauuHbT ga bnaronpuaTcTBaMe M NOANOMONrHEM TAXHOTO bbaewe. ,MMame Hyxaa
OT KOPEHHO pasmyeH Turn o06pa3zoBaHue, 3aloTo MNpu yBEINYaBaHE Ha
NpoABb/IKUTETHOCTTA Ha XUBOT Ce YBEINYABAT U rogNHNTE, B KOUTO y4yacTBaMe Ha
TpyAoBus rnasap, ¢ HeobxoAMMOCT OT MOCTOSIHHO 06y4YeHU KbM HOBU ripogecumn um
komneteHTHocTn" (O'Pannn, 2014 ctp. 313-316).

B 3akntoyeHne, cMsTaMm, 4ye we HapacTBa posiiTa Ha BM3yasHOTO U AU3AaWHDLT B
npeacTtaBsHe Ha 3HaHUA. Ype3 agekBaTeH MHMOPMauMoOHeH U rpaduyeH Au3anH
e CTaHe Bb3MOXHO 3HaHMATA M yMeHusaATa Aa 6baaT npenogasBaHuM MO eauH
OOCTbNeH M pa3bupaeM HauMH, C KOETO We Cce MNOCTUrHe noBuLIaBaHe Ha
dyHKUMOHANHaTa rpaMoOTHOCT Ha NoApacTBalMUTE U We ce NOCTUrHaT noaobpeHus
B obpa3oBaTesiHMTE nNpouecu.
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MATEMATUYECKO OBPA3OBAHMUE
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Pe3roMe: MaTeMaTnyeckaTa rpaMOTHOCT, Hapes C KOMMEeTEHTHOCTTa B 06/1acTTa Ha TOYHUTE
HayKW, TEXHONOMMUTE N UHXEHEPCTBOTO, € eHa OT K/OYOBUTE 3HAHUSA U YMeHUs B 21 Bek.
B HenpeackasyemocTTa Ha 6bAelleTo BbB BCUUYKM acleKTU Ha XWBOTa HU, pa3bupaHeTo u
npuiaraHeTo Ha MaTeMaTukaTa e Heob6XxoAMMO yMeHWe 3a MaaguTe xopa. Tbi KaTo Taswu
Hayka ce npenojaBa OCHOBHO KaTo abcTpakTHa, cfnej 3aBbpliBaHe Ha obpa3oBaHMETO CU
MHO3MHCTBOTO OT XOpaTa NpuemarT, 4Ye ca NPUKIII0YMUAN U HAMAT HyXAa OT NoA06HM 3HaHUS.
3a ga ce ycsosiBaT abCTpakTHUTE MaTteMaTUYeCKM KOHLEMUUM e BaKHO Aa Ce M3MNOoN3sat
MoAenn Ha obydeHume, KOUTO Aa noanoMarat yYeHuuuTe B MO-SIECHOTO Bb3MNpueMaHe Ha
MaTtepuana 4pe3 Bpb3KaTa C APYrM HayKu U peanHusa XuMeoT. ToBa oyepTaBa 3Ha4YeHUETO
Ha BM3yanu3aumsiTa KaTto AOMbJHUTENHO K/IIOYOBO CPeACTBO HapeA C NMUCMEHUTE AyMU U
cumBonuTe B obnactta Ha MaTeMaTnyeckoTo obpasoBaHue.

HacToswmrte nokoneHus ca B exeaHeBeH J[ocCer CbC CbBPEMEHHUTE TEXHONOruu WU
ycTponcTtea. 'paduuHmTe nHTepdencn Ha Tesn yCTponCTBa 3a KOMYHMKaL M ca BCe noBeye
BU3yaslHW, OTKOJIKOTO 3anarawm Ha O6bUKHOBEH TEeKCT. MHTerpuvpaHeTo Ha AUruTanHu
obpasoBaTtenHu MeToAM W MpunaraHeTo Ha MoAenn Ha obyyeHue, KOWUTO BKAOYBAT
NoAXOAALM BU3YanHW CPeACTBa 3@ WIKOCTPUPaHe Ha MaTteMaTUYecKu MOHATUS U 3adauu,
Moxe pa 6bae ycToMuMBa TeHAEHUMS 3@ aHraxupaHe Ha nojpacrtBawmTe KbM
NpakTUYeCKUTE acnekTu Ha Tasu AUCLUUNINHA.
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KnouoBu gymu: obpasoBaHMe B paHHa Bb3pacT, MaTeMaTuKa, BU3yasHa FpaMOTHOCT,
AN3anH

Abstract: Mathematical literacy, together with science, technology and engineering
proficiency, is a critical capability of the 21st century. To navigate an unpredictable future
in all domains of life, young people have to acquire proficiency in mathematics. Since this
science is mainly taught as abstract, after completing their education, the majority of
people assume that they are finished and do not need such knowledge. To acquire
knowledge of abstract mathematical concepts, it is crucial to utilise instructional models
aiding students in comprehending the material through the connection to other sciences
and everyday reality. This highlights the significance of visualisation as an additional pivotal
device alongside written words and symbols in the field of mathematics education.
Current generations have frequent exposure to modern technology and devices. Graphical
interfaces are increasingly favoured over plain text in communication devices. The
incorporation of digital teaching techniques and the implementation of instructional models
that incorporate suitable visual aids for the illustration of mathematical concepts and
problems could be considered a sustainable trend for engaging adolescents in the practical
aspects of this discipline.

Keywords: Education in early years, Mathematics, Visual Literacy, Design

BbBEAEHUE

LHducnata ca HaBcsakbae okono Hact  (Jleeu, 2014). Ha ¢oHa Ha
npeamsBukaTencreata Ha 21-BM BeK 3@ UCTUHHOCT WM He Ha WHdopMauusaTa,
KOATO MOCTbMBA KbM Hac, MaTteMaTukaTa ocTaBa CcTabwunHa cucrtemMa OT 3HaHuA,
CbCpeaoToyeHa BbpXy abCTpakTHU 06EKTU N MOHATUSA, BCAKO OT KOUTO MMa ACHU U
HeaBycMucneHn peduHnumm (pisa2022-maths.oecd.org). EAHa OT OCHOBHUTE
3a4aunm  Ha obyyeHuMeTo MO MaTemMaTMka BMHarm e 6una pa  pas3BuBa
KOHCTPYKTUBHOTO MucneHe Ha ydeHuuute (Arcavi, 2003). C HacuwaHeTo Ha
TexHosormmTe n MobunHuTe KOMyHuKauumm cera, n ocobeHo cnea mapt 2020r.,
M3MoN3BaHeTO Ha AUruTanHU WMHCTPYMEHTW Beye e CbNbTcTBaw, M Heobxoaum
noaxon B ob6pasoBaHueTo. lNpmnema ce, Ye BKKOYBAHETO HA HOBU y4yebHU cpeacTBa
n nnathopMn CTUMynInpa MHoBauuuTe B NpenojaBaHeTo, noagnoMara n nosulasa
@HFaXXupaHoCcTTa Ha  y4vYeHuuuTe, KaTo YyBe/n4yaBa  AOCTbMHOCTTA W
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NpUBNEKaTeNIHOCTTa OT HayKuUTe, BKJILOYMTENIHO M 3a MaTeMatukarta. [1oaobHu
WHCTPYMEHTM MoraT Aa nognoMorHaTt nogpacreawmTe ga pasbepart n OCMUCAAT No-
nAobpe maTemaTmyeckuTe NoHATUSNA, aBneHus u 3akoHu (Tiwari, Obradovic, Rathour,
Mishra, Mishra 2021). OcBeH HacTbnBallata AUrnTanusauus, Bu3yanusauumute
M3BbH OH-NAMH cpegaTa ca OT TroNsMO 3HayeHue 3a MnpeacCTaBAHETO Ha
MaTeMaTM4eCcKUTe 3aKOHM M 3a OCblUuecTBABaHETO Ha obyyeHneTo. Te Tpsbea ana ce
npunaraTt HaBCSAKbAE U BUHArn, Korato e BbaMoxHo (Arcavi, 2003).

N3NTOXXEHUE

DyHKLMOHAJZIHA rPaMOTHOCT- NpeAu3BUKaTeJICTBOTO Ha 21-BMU BeK

B CtpaTernyeckarta pamMka 3a pa3BuTue Ha obpasoBaHMeTo, 06y4YeHMETO U YyYEHETO
B penybnuka bvnrapus ce otbensssa, 4ye ,KOMrijiekca OoT yMEHUS, HEO6XoaAuMU 3a
XKUBOT B XXI BEK HEMNPEKBCHAaTO CE pa3LnpsBa U ANHAMUYHO ce rpomeHs... lpe3
cneaBawmnTe AeceT roguHn 6asoBara M (yHKUMOHasIHaTa rpaMoTHOCT B obsiacTra
Ha 4YeTeHETo, MaremMartukarta, NMpUPOAHUTE HAayKu U TEXHOJI0rmun v ANrnTaaHnTe
ymeHusi Tpsibsa aa ce gopas3smusar’ (navet.government.bg). Jo6bpoTo BnageeHe Ha
MaTeMaTMyeckuTe KOoHUenuum e OT pellaBallo 3HayeHue 3a MiaguTe xopa oT
HacToSWMS BEK 3a Aa NpUAoObUAT yMEHUS 3@ aKTMBHO y4acTUe U NnUYEH NMPUHOC B
pa3BuUTUETO Ha CbBPEMEHHOTO obuwecTtBo (eur-lex.europa.eu,
navet.government.bg). locToAHHO HapacTBawuaT 6pon npeamsBuKaTesncTea U
obcTtoAaTencrea, C KOUTO Lle Cce cpewart MJaauTe xopa TenbpBa 3aHanpesn B
exxegHeBMETO UM B NPOdECNOHANHNSA UM KOHTEKCT, M3UCKBAT onpeaeneHa creneH
W Ha MaTtemMaTuyecka KOMMETEHTHOCT, 3a Aa 6baat pas3bpaHn npaBuUaHO WU
ajeKkBaTHO paspeweHn npobnemute (pisa2022-maths.oecd.org). B pestome, Bce
noBeye ce NpmM3HaBa KJYOBOTO 3HAYEHME Ha MaTeMaTMKaTa KaTo LEeHEeH aKTuB B
pas3/iIn4HUTE acrnekTn Ha CbWwecTByBaHeTo Ha nokoneHuata 3ET m AJIOA, a B
YaCTHOCT W poNsiTa Ha CBbP3BAHETO Ha MaTeMaTUYeCKUTE MOHSATUS C BU3YyasiHU
NnpeacTaBsAHUA MO Ha4YMH, KOWTO Aa HacbpyaBa MaTeMaTUYECKOTO MUCTEHE U
KoHuenTyanHoTo pa3bupaHe (navet.government.bg).
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MoxkoneHuns, o6bpasosaHMe M HaYMH Ha npenogasaHe B 21-Bu Bek u cnep
COVID19

ObyuyeHMeTO e aKTMBEH, KOHCTPYKTUBEH, KyMynaTUBEH W LeneHaco4veH npouec.
Kato TakbB TpsibBa Aa 6bae Bb3npmemMaH un oT ydyeHmumte. ETo 3aw,0 npegaBaHeTo
Ha 3HaHWUSA OT yuuTEesN Ha YYEHUK HE e eHOCTPAHEH aKT, a ponsTa Ha yyuTenuTte e
Aa OCUTypsAT Bb3MOXHOCT Ha YYeHUUMTe [a HaMepsaT CBOS NoAXo4 KbM MO-
OCMMUCJ/IEHO N TPAaMHO 3HaHMe.

He e epHo3HayeH OTroBOpbT Ha BbNpoca ,Kou ca edeKTUBHUTE CbBPEMEHHU
obyunTtenHun nogxoam n cuctemmn?", Mpes 2020r. naHaemusaTta COVID-19 noseae Ao
LUMPOKOTO HaBnM3aHe Ha Tabnetute m nantonute B obpasoBaTtenHaTta cucrtema
BCNeACTBME Ha AUCTaHUMOHHOTO obyyeHue. B pesyntaT, TasuM WHTerpauums
npeBbpHa AUrUTANHUTE YCTPOMCTBA B 4acT OT y4dyebHus npouec, MOCTaBAMNKU
HayanoTO Ha HOBa epa Ha AMrMTanHOTO obpas3oBaHue. HAKOM uscneposaTenn B
obnactta Ha MaTeMaTMyeckoTo obpasoBaHue cMATaT, 4e C ynoTpebaTta wu
KOHLUEeHTpaumaTa Ha Te3u YCTPOMCTBa MOKoneHusTa 6bp30 pasBuBaT 3HaHUA,
YMEHUS W Harnacu Aa B3aMMOAENCTBAT C THAX, 4Ype3 KOEeTO pa3BMBaT M CBOATA
BM3yanHa rpamoTHocT. (Jobirovich, 2022). Ot pAgpyra cTpaHa, ,xurep-
ANruTann3npannsaT rnoaxoq Ha LBeuymsi KbM 06pal3oBaHNETo (BKIIHOYUTE/THO
BbBEXAaHeTo Ha Tabnetn B AETCKUTe rpaavHu) e AoBes [0 HaMasisBaHe Ha
OCHOBHUTE YMEHMS B Ha4YasiIHuTe Knacose. [Ipe3 2023r. TamMm nMa BpbLjaHe KbM M0~
TPAANUNOHHNTE HAYUHUN HA yYEHE C HOB aKkLUEHT BbpXYy rNne4YaTtHUTe KHUrv, TUXoTo
yeTeHe u yripaxHsiBaHeTo Ha pbkonunc" (theguardian.com).

BusyanHoOTO B MaTeMaTuKaTta — anTepHaTUMBEH M AOMbJiBaly Bpb3KaTa C
Ha4YUHa Ha MUcieHe NHCTPYMEHT

~KnBeem B CBSIT, B KOWTO MHGpOpMaumnsTa ce npeaaBa rnpeauMHO BbB BU3yaslHa
06BMBKa, a TEXHO/IOMMUTE rnojarnomMarat U HacbpyaBaT KOMYHUKaUMSTaA, KOSTO 10
coLuyectBo e BulyasiHa“ (Arcavi, 2003). B KOHTeKCTa Ha BceobwNTE U3MEHEHUS B
exeaHeBMeTo M B 06LLECTBOTO Ce MOCTaBs aKUEeHT M 3a HeobxoaMMOCT OT
npoMsiHata B o6pa3oBaTeNHUTE CWUCTEMW, HO ,HE O03Ha4yaBa [IPOMsIHA Ha
WU3M0/I3BAHNTE B YUYU/IULLE MATEMATUYECKWN [MOHSATHS. TS O3HayaBa rpoOMsIHa Ha
HauyuHa, rno KouTo pasrnexagame te3m rnoHsATus" (math.bas.bg) Npeobnagasawmre
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YUUIULHN CUCTEMU Ca CbCPeAOTOYEHUN BbPXY KPUTUYHU aHaNNU3M U pa3CbXAEHUS,
Han-Be4ye CBbp3aHu C AYMU U Yucna. A ,Taka Hac/l0eHUSIT roaxoa ,,eanH pasmep 3a
Bcn4ykn" B 06pa3oBaHNETO MapruHaamn3npa oCTaHanTe, YNATO HauYuH Ha y4YEHE €
pasnnyeH" (PobuHcbH 2010, cTp.12-13). OT apyra cTpaHa, ponsita Ha BU3yasiHuTe
WHCTPYMEHTM 1 nomarana e ga 6bae B NOMOL, KakKTo 3a yCBOSIBaHe Ha 3HaHUS, Taka
N 3@ caMoCTosITe/IHa NOAroToBKa, NpoBepKa Ha 3HaHMA M 3abaBHM MaTeMaTUYECKU
urpun (pisa2022-maths.oecd.org). Moxe aa ce TBbpAM, Y€ MMa Cbrnacne OTHOCHO
ponsiTa Ha BM3yanu3auusaTa B U3y4aBaHETO M NpunaraHeTo Ha MateMaTukarta. To3u
ce Ab/kKM Ha dakTta, 4e ,Bu3yasms3aumsita BedYye HEe € CBbp3aHa caMo C
WIKOCTPUPAHETO, @ Ce [PU3HaBa Karto KJ/IlOYOB KOMIMOHEHT Ha pa3CbXXAeHUsITa
(3aAb/1604E€HO aHraxxupaHe C KOHLUEeNTyaslHoTo, @ He CaMoO C Bb3NPUEMAHETO), C
peluaBaHeTo Ha npobsiemu u gopu gokazsaHeTo nm" (Arcavi, 2003).

KoHKpeTHO pa3rnexaanku HavyasHuTe KlacoBe No MaTeMaTuKa, ce yCTaHoBSsIBa, ye
MMa y4YeHUUM B paHHa Bb3pacT, KOUTO Ca CKJIOHHUM IECHO Aa ce pa3cerBaT. Bbnpeku
TOBa, NPOABL/IKUTENHOCTTA Ha TAXHATa KOHUeHTpaumsa Moxe aa 6bae nonobpeHa,
KaTO Ce NMPOMEHST pa3/InyHM acrnekTn Ha y4yebHus npouec, Hanp. U3nos3BaHETO Ha
€NeKTPOHHMN y4yebHU MaTepuanu, pasHoOUBETHU 6enexku, pas/iMyHu pasMepu u
dopMn Ha pbckata. N3cnegBaHus nokasBaT, yYe WMHTerpupaHeTo Ha nNoAobHu
WHCTPYMEHTM NO BpEME Ha MaTeEMaTMYeCcKUTe ypoumn 3aabpxa UHTepeca Ha aeuata
N CTUMyNupa TsaXHaTa aKTUBHOCT B yyebHusa npouec. To3m MeToa NpenocTaBs
noaxoaawo KOJMYeCTBO WHGOpMaumMs 3a Yy4YeHuumTe Wu CTUMynpa TAXHOTO
y4yactune, ocobeHo ype3 urposu aemHoctu. (Jobirovich, 2022).

Ha ¢dwur. 1-6 ca nokasaHun NpuMepu 3a BM3yasiHa cpeia B YUYMIMLLE U KlacHa CcTas.
Ponsdta Ha BM3yanHUTE WMHCTPYMEHTW M MaTepuanu B KpacHaTa CTas B HayanHus
KYpC e Aa ce BK/K4aT KaTo Hepa3aesiHa YacT oT 0by4yeHMeTo No MatemaTuka.

B HauyanHOTO 06pa3oBaHMe e BaXKHO € CbLLOo Taka Aa Ce YCBOAT pa3fIMyHUTE HauYMHMU
Ha npeacrtaBsHe Ha uucnaTta (KaTo CUMMBOAM, BKAKOYBAWM UUPPU; KATO TOUKMU
BbpXY UMC/ioBaTa npasa; KaTo reOMeTpUYHN BESIMYNHWN) N KaK Aa Ce NpeMuHaBa oT
€HO npeacTtaBsiHe B APYro; HauYMHUTE, NO KOUTO Te3N NpeacTaBAHUS 3aBUCAT OT
ymncnosaTta CUCTEMA; HAYMHUTE, MO KOUTO anrebpnyHUTE CBOMCTBA Ha TE€3U CUCTEMU
Ca BaXHW 3a AENCTBMSATaA C Yyucnata B paMKuUTe Ha cuctemMute U T.H. (pisa2022-
maths.oecd.org)
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Ha ¢dwur. 7-9 ca nokasaHu npuMmepu 3a NpeacTaBsAHE Ha uyucia U onepauumi BbB

BPpb3Ka C peajiHOCTTa 3a o6yqume Nno NbTA 3a HaArpa>kaaHe Ha 3HaHUETO.

¢dwur. 1 - Bu3yanHo
npeacraBsHe Ha Tabauvua
3@ YMHOXEHUE Ha CTbnbu
(in.pinterest.com)

¢dwur. 4 - nanonssaHe Ha
AbCKaTa B KfacHaTa cTas
3a BbBeXJAaHe Ha OCHOBM
3a KOOpAMHaTHa cucrema
(mymathresources.com)

ST W)
ultiplication Table Wall
dwur. 2 - BU3yasnHo
npeactaBsHe Ha Tabnuua 3a
YMHOXeHMe Ha CTEHU Ha
kopugop (weareteachers.com)

npeacrtaBsdHe Ha brnin C
repon, 61nM3bK A0 CBeTa Ha
[ETeTo, C KOUTO Aa ce
npunosHae (tr.pinterest.com)

dur. 6 - Bu3yasnHo
npeacTaBsHEe Ha bran m
bINIOMEpP Ha BXOA4 Ha
KnacHa crtas (e-
skola.zolta.cz)

dur.5 - clwaTta nges moxe

Aa Cce NMPUIoXN C AyMN KaTo
~PEO" n ,,KOJIOHA"™ 3a
BbBEXAAHe Ha MaTpuum.
(mymathresources.com)
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Een tweede

=] [
o= (A

A —
/ 4l )
q)Mr_ 7 — YMHOXEeHue d:)Mr' 8 - npeﬂCTaBﬂHe Cbl/lr. 9 - pr3KM Ha
(b|uetreeeducation_com BM3YyaJIHO Ha 3L'aMd)peHM MaTeMaTU4YH a6CTpaKTHV|
ymcna (pinterest.com) 3anucu(soullie.nl/breuken)

~EAHa v cbLya ngess moxe ga 6vae npeacraBeHa Yype3 HarnbJ/IHO pas/indyHu rnpumMmepu
(Hanpumep 4ype3 abCTpaKTHU CUMBOJIN U MPELAMETH OT CETUBHMNS CBSIT) U B Pa3/IMYHUN
mawjabu — ype3 Masiku CTbIKNU U Ype3 roiemMm ngen. Y BCuyko ToBa egHOBPEMEHHO"
(ManTtbH, 2014, cTp. 142)

Opyrv npuMmepu 3a nNpeactaBgHE Ha MaTeMaTUYeCcKM KOHUenuuu npes
obkpbxaBawarta yyebHa cpefa ca nokasaHu Ha ¢ur.10-12.

| ‘ll y 1 (i W % Pt 2 | \

e '\,‘9

¢dwur. 10 - yncnosa ANHUA
(www.ssww.com)

' ¢ur. 11 - MNnow Ha cbl)lr. 12 - KOOpLI,MHaTHa”
HenpaBW/IHW MHOIFOCTPaHHKU  cucteMa no X n Y
durypmu(www.pinterest.com) (www.pinterest.com)
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Korato ce noabwupaT TeXHONOrmmTe W BU3YyaNHUTE WMHCTPYMEHTM B MNOMOLL Ha
yuntenute 3a no-edeKTUBHOTO MpenofJaBaHe Ha MaTeMaTukaTa TpsbBa Aa cu
OTFrOBOPUM JAanun M36paHUAT MHCTPYMEHT MOXE Aa MOMOrHe Ha Yy4yeHuuuTe Aa
Hay4yaT HOBW Hella, Aa Pa3BUAT yYMeHussTa CM U Aa pewaBaTt npobnemun (Tiwari,
Obradovic, Rathour, Mishra, Mishra 2021).

3AKJIIOMEHMUE

,B nocnegHo BpeMe uundpoBM3aumaTa Ha MHOrO acrnekTM Ha XMUBOTAQ,
NOBCEMECTHOTO MW3MON3BaHe Ha JAaHHWM 3@ B3E€MaHe Ha JIMYHU peLleHuns,
NpOMeHMxXa 3HavyeHWeTo Ha ToBa Aa Obaewl MaTeMaTM4eCcKku KOMMETEHTEeH M Aa
6baew aobpe nNoaroTBeH Aa yyacTBall KaTo MUCEL, aHraXupaH U pasMuLLIsBall
rpaxkgaHuH npes 21. sek".

Pons Ha BM3yanHOTO M 3HAYEHMETO Ha AM3aMHa € Aa NpeacTaBsT 3HAHWMETO B
AoCTbneH wn  pa3bupaeM HauMH 3a nNoBUWAaBaHe Ha dyHKUMOHaNHaTa
MaTeMaTMyecka rpaMOTHOCT Ha noApacTBalunTe, 3alloTo ,6bgelyeTo siexu Ha
rpeceyHara To4YKka Ha MHTEpecuTe, Ha TOYKaTa Ha CBbP3BaHE Ha ANCUUMINHUTE"
(lUHypeHko, 2022, cTp.146) Bbnpekn ToBa BCe OLWE MMa MHOIO BbMNPOCKU, CBbpP3aHu
C BM3yanusauuaTa B MaTemMatuyeckoto obpasoBaHMe KOUTO  U3MUCKBAT
AONBbAHUTENHO BHUMaHue. BusyanHuTe NOMOLWHM cpeacTBa MMaT HeobxoauMuTe
KayectBa Aa 6baaT MHTErpmMpaHu KaTto CbMbTCTBAWUM B y4ebHMA npouec, HO He
TpsibBa pna 6baaT M Bb3NPMEMaHM KaTo pelasalinm 3a MaTeMaTU4ecKoTo
obpaszosaHne (Arcavi, 2003). Ponsata Ha negaro3uTe WU3NCKBA aKTUBHO
CbTPYAHMYECTBO C YYEHUUMTE, HAaco4YBaHe Ha TAXHOTO obyyeHne u noanomaraHe
Ha OpMMpPaAHETO Ha MOAENM Ha LUeneHaco4YeHO U NPOAYKTUBHO y4eHe, KOMTO ca
noaxoaswm 3a cCbBpeMeHHaTa enoxa. OceeH ToBa, Te TpsbBa Aa ocTaHaT
ajanTuUBHM WM MNOArOTBEHM Aa MPOMEHAT CTpaTermmte CUM 3a npenogaBaHe B
CbOTBETCTBME C HapacTBaliuTe npeam3BUKaTeNICTBa W  Bb3MOXHOCTU, KOWUTO
npeaocTtaBs CbBpeMeHHaTa enoxa.
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METOAUKA NP AUTNUTANINSUPAHETO HA OKOJIHOTO NMPOCTPAHCTBO
YPE3 HDRI (U3OBPAXXEHUE C BUCOK AMUHAMUWYEH ANANA3OH) U
NMPUNOXEHUETO MY B APXUTEKTYPHOTO NPOEKTUPAHE

ATtaHac XpuCTO30B, MaruCtbp apxXmTeKT
KaTeapa MHTepMop 1 AM3aMH 3@ apxXuTeKTypaTa, YHUBEPCUTET MO apxXmUTEKTypa,
cTpoutencteo u reogesuns — Codus, e-mail: atanasihristozov@gmail.com

Pe3oMme: B cbBpeMeHHUTE apXUTEeKTYpHWM Bulyanmsaumm ce Habndra Bce noBeye Ha
doTopeanmama. EAHO OT OCHOBHMUTE Hewa, BAUSELWO BbpXy pealncTUYHOCTTa €
oceeTneHneTo. CbC CbBpeEMEHHUTE KaMepu 1 copTyepmn Moxe necHo n 6bp30 ga ce 3acHeMme
peasiHO CblLleCcTByBalla OKO/Ha cpega. Bnocneacreme 15 ce anrntanusmpa 4o damnn ¢ BMCcok
AnHaMmnydeH anana3oH — HDRI n Moxe ga ce n3nonssa KaTo KapTa 3a OCBETSBaHE Ha cueHa
BbB BMPTYasHOTO MPOCTPAHCTBO.
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JoknaabT pasrnexaa v npeanara MeToj 3a 3acHeMaHeTo, 06paboTBaHETO U reHepupaHeTo
Ha 3609 HDR naHopaMa, KOSiTO U3rMofi3Ba OCBETSIBAaHETO B cohTyepuTe 3a BU3yasnsnpaHe.
MeToankaTa BK/IlOYBa HAacoOKKM M crneundmku npm nsbopa Ha cpena, 3acHeMaHe, obpaboTka
Ha CHUMKUWTE, reHepupaHe Ha dann C BUCOK ANHAMMYEH Anana3oH U NPUI0XKEHNETO My BbB
BUpTyanHarta cpena. Pasrnexaart ce noasute U pasfiM4yHuTe BUAOBE MPUNOXKEHMS Ha Taka
reHepupaHute HDRI B cdepaTta Ha NpoeKTUpPaHETO U apxXMTEKTypHaTa BM3yanusauyms.
KnrouoBn aymu: HDRI, KomnioTbpHO [leHepupaHo OcsetneHue, ToHanHo MansaHe,
DU3nYeCcKn eKcrnepmumMeHT

Abstract: There is an increasing emphasis on photorealism in contemporary architectural
renderings. One of the main things that affects this is lighting. With modern cameras and
software, it is easy and fast to capture a real environment. It is then digitized to a High
Dynamic Range Image — HDRI file and can be used as a light map for a scene in virtual
space.

This paper examines and proposes a method for capturing, processing and generating a
360° HDR panorama that uses lighting in rendering software. The methodology includes
guidelines and specifics in choosing a medium, capturing, processing the images,
generating a high dynamic range file, and applying it to the virtual environment. The
benefits and different types of applications of the HDRI generated in this way in the field
of design and architectural visualization are discussed.

Keywords: HDRI, Realistic Render, CG Lightning, Tone Mapping, Physical Experiment

BbBEAEHUE

N306paxeHnsaTa ¢ BUCOK AMHamuyeH amanasoH (High Dynamic Range Imaging -
HDRI) peBonioumoHusupat cdepata Ha apxuTeKTypHaTa Bu3yanusauus.
Mpenoctaea Ha 3D apTUCTUTE U apXUTEKTUTE MOLWEH MHCTPYMEHT 3a Cb3aBaHe Ha
peanMCTUYHU N TOYHO 3aCHETU OKOJIHM nNpocTpaHcTBa. CTaTuaTa npencraBs KakBo
e HDRI, kak ce 3acHeMa W ce reHepupa W OOWMPHUTE MYy MNPUIOXKEHUS B
KOMMIOTbPHO rEeHepupaHuTe U306paxeHUs 3a apxuUTeKTypHa Bu3yanusauums.
TpaanunoHHUTE UMDPOBU UM306paxeHMs ce CbXpaHsaBaAT 4pe3 WU3MNos3BaHe Ha
dopmaTtn kato TIFF, JPEG u ap. Npu TIX ce npeactaBs caMO OrpaHMyeH AuManasoH
Ha APKOCTTa U UBeTOBa rama. B peanHuTe cutyaumm, UHTEH3UTETLT HA CBET/IMHATAa
nMa no-ronsam ananasoH. CpeaHOo TOM € OKONo oceM nopsiabka. YOBeLwWKOTO OKO e
B CbCTOSHME Aa Ce ajanTupa KbM pasfIMYHUTE UHTEH3UTETU Ha OCBETABAHETO. Te
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BapupaT ¢ 6nm30 10 nopsagbka. B pamMkuTe Ha eaHa cuTyaums, OKOTO MOXe Aa
Bb3MNpuemMe B AMaras3oH OT OKOJI0 MeT nopsabka egHoBpeMeHHO. (Jiangtao Kuang
and all, 2004) lMNpe3 nocnegHute roamHun passutneTo Ha High Dynamic Range
Imaging BbBexaa HOB Knac OT Wu3o0b6paxeHusa. Te ™MoraT Aa npeacrasBsaTr
3acHeMaHaTa cpena 6e3 HMKaKBW OrpaHMyeHns Ha aAnanasoHa. (Xueyu Han and all,
2023) MakcuManHata MHTEH3MBHOCT Ha M3/byYBaHe Ha TbProBCKUTE MOHUTOPU e
orpaHundyeHa. CnegosateniHo HDR mn3obpaxeHuata He MoraT Aa ce Buayanumsumpart
npaeunHo 6e3 apantupaHe Ha HDR curHana. TpaHcdopmumpaHeTto Ha HDR
n3obpaxeHneTo B HeroBaTa BepcuMss C HUCBbK AuMHamuyeH auanas3oH (LDR) ce
Hy>XAae OT rnpuiaraHeTo Ha TOH. ToBa ce peanu3upa 4pe3 KOMMpecus Ha
AVHaMU4YHMA ananas3oH. [lo BpeMe Ha TO3M Npouec € BaXHO Aa ce 3anaswu
nHdopmaunaTa, npegoctaseHa ot HDR ¢anna, 3a ga ce cb3gage usobpaxeHue,
KOETO CbOTBETCTBa Ha OpurnHasnHaTta peanHa cpepa. (Xueyu Han and all, 2023,
James A. Ferwerda, 2001)

KakBo npeacrasnasa HDRI (M306pakeHMss € BUCOK AUWHaAMMU4YEH
AvnanasoH)?

CHMMKa C BMCOK AMHaMuyeH auanasoH mnm HRDI (High Dynamic Range Image)
npeacrasnsiBa CHMMKa/nM3obpaxxeHne, KOeTo € CbBKYMHOCT OT HSKOJIKO CHUMKM,
HanpaBeHW C BUCOK AMHaMM4YeH Amanas3oH. Te3m dotorpadumm ca HanpaBeHU C
pasnMyHa CTOMHOCT Ha eKCno3muns Ha ceBeTnHaTa. KoraTto Te ce koMbuHupar, ce
M3MOoN3BaT pPa3/IMYHN YaCTU OT BCSAKO n3obpaxeHne BbB GUHANHOTO n3obpaxeHue.
ToBa € yCbBbpLIEHCTBAHA TEXHMKA 3a reHepmpaHe Ha u3obpaxeHus, KoATo ynaBs
NO-WMPOK ANANa3oH OT CTOMHOCTU Ha OCBETEHOCT B CPaBHEHME C TPaaAULMOHHUTE
MeToau 3a 3acHeMaHe Ha m3obpaxeHus. Mo3BonsiBa 3ana3BaHETO Ha AeTauniute
KaKTO B HaW-sipKUTE aKLUEHTU, Taka U B HaW-TbMHUTE CEHKW Ha n3obpaxxeHuneTto,
KOeToO BOAM A0 MNO-peasiMCTUYHO M BU3YyasIHO MpPUBMEKATENIHO NpeacTaBssHE Ha
cueHa.

CbUWHOCT Ha reHepupaHeToO M M3MOJI3BaHETO Ha MnaHoOpaMM C BMUCOK
ANHaMMN4yeH Anana3oH

Te3un M306pa)KeHVIF| Ce€ Cb3aaBaT 4pe3 3aCHEMaHE Ha HAKOJIKO M3o6pa>|<eHm=| C
HUCbK AMHAMUYEH AmMana3oH M nocneaBawo obeanHsiBaHe B eAuH Cbal\/’U'I C BUCOK
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AnHaMmnyeH pgmanasoH. OCHOBHWUTE CTbMKUM nNpu reHepumpaHeto Ha HDRI, ca
cnegHuTe:

1. M3bupa ce xenaHaTta no3vumsa, OT KbAeTO We 6bae HanpaBeH peHaepa.
MocTtaBa ce 360° kamepa Bbpxy Tpunoa. M3bupa ce noaxoasaulo speme oT
AeHs. 3ajaBa ce HeobxoauMmaTa BMCOYMHA Ha Tpunoda W Ce U3BbpLUBa
3aCHeMaHeTo.

2. 3acHeMaHe Ha u3obpaxeHusaTa. MNpaBAT ce MHOXECTBO CHUMMKW OT efHa U
Cblla No3uuUMs Ha KaMmepaTa, HO C pas/inyHa CTOMHOCT Ha eKcrnosuuusTa.
Te3n nsobpaxeHnss NOKpUBaAT pas/IMYHMUTE HMBA HA SIPKOCT. 0 TO3M HAYMH
ce pobmea nHpopMauns 3a HAN-TbMHUTE CEHKU N HAU-APKUTE aKLEHTW.

3. lMNoapasHsBaHe n KannbpupaHe: 3acHeTuTe n3obpaxeHnsa Tpssbea ga 6vaat
NnpeunsHo NoApaBHEHU, 3a Aa KOMMNEHCUpPAT KakBUTO U Aa 6mMno ABUMXEHUS
Ha KamepaTa M Ha 3acHeMaHuTe 06eKTK No BpeMe Ha rnpoueca Ha CHMMaHe.
OcBeH TOBa ce n3BbplIBa KannbpupaHe, 3a Aa ce yeAHaKBAT LBeTOBETE Npu
BCUYKWN CHUMKMK C Pa3IMYHN €KCMO3nLNN.

4. ObepnHsiBaHe Ha n3obpaxkeHnsa: Cnea ToBa NoapaBHEHUTE M306paxeHuns ce
KoMbuHupaT B eaHo HDR n3obpaxkeHne c BUCoKa pasaennTtesnHa cnoCobHOCT.
To3n npouec Ha cAvMBaHe B3eMa npeaBua BapupawmTe CTOMHOCTU Ha
eKcno3uuuaTa Ha BCAKO eaHo wu3obpaxeHue. ToBa BoaAuM A0 dann C
MHpOpMaLUNsa BbB BCAKA 30Ha Ha nsobpaxeHueTo.

5. OcBeTaBaHe Ha cueHaTa. Cnea kato HDR n3obpaxeHneTto e reHepupaHo, To
Ce 33jaBa KaTo CBET/IMHEH M3TOYHMK Ha uenus dann. Mo To3nm HauvuH
3acHeTaTta naHopama OCBeTsiBa MpaBUIHO CLEHaTa M Cce OoTpa3siBa TOYHO
OoTpa)keHusTa.

Len

Ja ce 3apagaT npuHUMNUTE TMNpUM 3acCHEMaHeTo U u3non3eaHeto Ha HDR
(N306paxkeHnss C BUMCOK AMHaMM4YeH Auanas3oH) MaHopaMu m3obpaxeHus.
CTpyKTypupa ce MeToankaTta npu npoueca Ha 3acHemaHeTo U obpaboTBaHeTo Ha
n3obpaxeHusata. 3agaBaT ce Ao06pM NpPaKTUKKU, KOUTO HaAMMpaT MpPUIoXKeHue B
n3paboTBaAHETO Ha KOMMIOTbPHO reHepupaHu n3obpaxeHns n BUpTyanHa peanHocT
N MPUNOXEHNETO UM B NPOEKTUPAHETO.
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MeTtoauka

1. 3acHemMaHe

MMa TpuM OCHOBHM HauyMHa pa ce cb3gaae HDR naHopamu. [NbpBUAT e 4ypes
3acHeMaHe Ha cunHo pedrnekTuBHa cdepa. BTopmaT e upe3 3acHeMaHe Ha
MHOXeCTBO n306paxkeHns OT eAHa M Cblla ToYKa CbC CTaHAApTHa umMdpoBa Kamepa.
Brnocnencreme Te3nM CHMMKU ce KOMBUHUpAT B efHa. TpeTUdaT e ypes 3acHeMaHe C
3600 kamepa. lbpBUTE ABa ciyyas Moyt He Ce M3MNoa3BaT B CbBpPeMeHHaTa
NpakTuKa, Tbi KaTO Ca NpekaseHo BpEMEEMKU N YCITOXHSABAT HEHYXKHO npoLleca Ha
3acHeMaHeTo M obpaboTkaTa Ha cHuMKkUTe. [oknaabT pasrnexga metoga npu
KOMTO 3acHeMaHeTo ce u3BbpliBa ¢ 3600 kamepa.

MpeanmcTeoTo Ha 360° kamepu, npea obukHoBeHUTe mirrorless nnm DSLR kamepu
€, Ye AMPEKTHO ce 3acHeMa usaoTo nsobpaxeHune. KoraTto ce n3nosssa CTaHaapTeH
doToanapart, Ton TpsibBa Aa Cce NMOCTaBM Ha CTOWMKa U Aa Ce 3aBbpTa B HAKOJIKO
pasnuMyHu nocokn. doToanapatbT NpaBu CHUMKA NpWU BCSKa eAHa OT no3uumuTe,
KOUTO B nocneacTBMe ce HacnareaT 40 HanpaeaTa Ha 360° nsobpaxeHue.

Mpu Tasm MeToaAMKa MMa ABa OCHOBHM npobnema:

1. Tybu ce MHOro BpeMe npu 3acHEMaHeTO Ha CHMMKUTe. ToBa Lie AoBeae Ao
pa3sMecTBaHMs Ha ABMXewmuTe ce 0bekTM Npu HampasaTa Ha pasMyHUTE
CHUMKW, NOpaAn BpEMEBUSA UHTEPBAN MeXAy BCAKa eAHa OT CHUMKUTE.

2. UN3uckBa ce noBeye BpeMe Brnocneacreme npn o6paboTresaHeTo Ha CHUMKUTE.
Bcska egHa rpyna oT CHUMMKM TpsibBa aa ce obpaboTtn, 3a Aa ce reHepupa
3609 naHopaMa. Yak ToraBa MOXe Aa 3arno4yHe rpynumpaHeTo Ha Te3u
naHopamn B HDR naHopama.

3. 3a pa3snuka ot 3600, KONTO aBTOMATUYHO U3TPMUBAT NpUIEXalinsa UM Tpunoa,
CbC CTaHAApTHa kamepa TpsbBa Aa ce Hanpasu AOMbIHUTENHO U30bpaxkeHne
6e3 Tpunoa. Llenta Ha TOBa M306paxeHne e KaMepaTa Aa Ce Hacouu
nepneHaMKynsapHoO HaZony W aa 3acHeMe 3emsTa, 6e3 cromkaTta. Tosa
AOMb/IHUTENHO YCNOXHSBA Mpoleca Ha 3acHeMaHe M MoXe Aa Aosene Ao
HeXeJslaHM OTKJ/IOHEHUS B NOCieaCTBME NPy HAacnarBaHeTo, crnobsBaHeTo Ha
CHMMKUTE. (Zi Siang See and all, 2015)
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Bbnpeku, ye KaMepaTa nputexasa PyHKLUMATA 3@ aBTOMAaTUYHO 3acHeMaHe Ha HDR
CHMMKa, Ce npernopbyBa 3aCHEMAHETO Aa Ce Harnpasu pbyHO. puynHaTa 3a TOBa
€, Ye ro TO3M HauuH e MMa No-rosidM KOHTPOJ Mpu Cb3[aBaHETO Ha (PUHANTHOTO
nsobpaxeHue. MNpn 3aCHEMAHETO Ha OTAENHUTE CHMMKM e aobpa npakTuka fa ce
cneasaTt cnefHuTe rnpasuna:

1. [da ce n3bepe noaxoasio MACTO, OT KOETO Aa Ce HamnpaBSaT CHUMKUTE.

2. Mactoto aa ce noabepe Taka, ye Aa HsAMaA MHOrMo NpeMMHaBaWM xXopa WU
XMBOTHMW. 10 TO3M Ha4YUH ce n3bareaT ABMXeLlmnTe ce 06eKTn 1 ce ynecHsBa
obpaboTkaTta Ha nsobpaxeHuara.

3. KoraTo ce npaBu caMOTO 3acHeMaHe, nobpa npaktuka e ¢otorpadbT Aa ce
oTAaneym MakcuMMasHO OT KamepaTa M NMpu Bb3MOXHOCT Aa Ce CKpue 3aj
HSAKOM cTaTudeH o06ekT. KOHTponnpaHeTo Ha KaMmMepaTa ce OCbluecTBsBa
AVCTaHUMOHHO, HanpuMmep 4pe3 cMapT@oH. 10 TO3M HauMH onepaTopbT HAMa
Aa 6bae 3acHeT nNpu HanpaBaTa Ha CHMMKaTa.

4. BpeMeBMAT AManasoHbT MexAy HanpaBaTa Ha CHUMKUTe Tpsbsa aAa 6bae
ManbK. ToBa ce npasu, 3a Aa ce nsberHaT pasMecTBaHUsa B 0bekTuTe — Han-
Beye npu obnauunte. ObnaunTe U CIbHUETO Ca B HEMPEKbCHATO ABUXEHMKE,
CNpsAMO No3uuMsaATa Ha KamepaTa, cnefoBaTeNHO KOJIKOTO MOo-ronsM e
WHTEpBaabT OT BpeMe MexXay CHUMKUTE, TOSIKOBa No-pa3MecTeHu we bbaat
obeKkTnTe rno caMmTe CHUMKMW.

N3BNnYaHeTo Ha BUCOK AMHaMWUYeH AnManasoH OT n3obpaxeHns ¢ HUCbK AMHaMU4eH
Avana3oH 06bMKHOBEHO ce 0OopMS KaTO Bb3CTAHOBSIBAHE Ha CTOMHOCTU B CBPbX-
OCBETEHUTE U HeAOCTaTbyHO OCBETEHUTE PErnmoHn 4YacTu OoT CHMMKaTa. LenTa e aa
ce pane ¢doKyC Bbpxy Te3n npobrieMHW peruvoHu, KaTo ce 3anasyv MakCMMasiHO
MHOIO WMHgoOpMaunsa B TAX U ce 3anuwe BbB dann ¢ HDR manbuBaHe. Baxun 3a
WHTEH3UTETUTE Ha CBET/INHATa OT CBET/IMHUTE WU3TOYHMUM U NOoCNeaBawoTo UM
N3rnon3BaHe 3a peasiInCTUYHOTO OCBETsIBaHe Ha BupTyasneH obekT. (GERA Pulkit and
all, 2022)

2. O6paboTrBaHe Ha CHUMKUTE

Cnep KaTo CHUMKWUTe ca HanpaseHu, TpsbBa aa 6baat obeanHeHn B eanH damn,
CbAbpXKall MHpopMaunaTa OT BCUYKM TaX. 3a Ta3m uen obukKHOBEHO ce M3MNon3Ba
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codpTyepbT Adobe Photoshop, konTo pasnonara c BrpageHa (yHKUWUS, Hape4yeHa
.File/Automate/MergetToHDRPro". B Ta3u d&yHKUMSA ce 3apexaaT BCUYKM
HanpaBeHW CHMMKMU, U Photoshop aBToMaTMuHO cb3paBa HDR un3obpaxeHune Ha
6azaTa Ha Tax. BaxHo e aa ce otbenexu, 4Ye ako CHUMKUTE ca HanpaBeHu OT efHa
M CblLa MO3MuUMS N BUCOUMHA Ha KaMepaTa, KakKTo 1 C nsnonseaHe Ha 3600 kamepa,
Te 06MKHOBEHO He U3NCKBAT AOMBbJHUTENHO NOApPaBHSABaHe, 3alW0TO Ca 3aCHEeTU oT
CTaTU4YHa NO3NLUKNS M NepcnekTMBaTa UM e eAHaKBa.

B codTyepa Ccblo ce NpeaocTaBs Bb3MOXHOCT Aa Ce OTCTPAHAT Taka HapeyeHuTe
"npuspaumn"” (Ghosts) ot nonydyeHoTo nsobpaxeHue. Te3n "npuspauun” ca cnabu
OTK/IIOHEHUS MNM ABUXEHUS Ha obekTuTe nMpu CHMMaAHETO Ha OTAeNHUTE Kagpw.
Hanpumep, ako nMa obnaunm, a MHTepBaabT MexXay CHUMKUTe e 10 cekyHau, npu
3acHeMaHeTo Ha nocnegoBaTenHun 12 usobpaxeHusa, obnauute ca M3BBbPLUUIN
onpeaeneHo ABMXeHMe U ce HabnwgaBaT pasfMKM B TEXHUTE MO3MLUU MeXAy
nbpBata M nocnegHata cHuMKa. CodTyepbT MNO3BOMSBA KOPEKUMs Ha Te3u
HeXxenaHn edeKkTn 1 Cb3haBaHe Ha no-njaaBeH U cbrnacysaH HDR obpas.

3a cb3paBaHe Ha HDR mn3obpaxkeHue e BaXHO Aa ce otbenexu, ye dannsTt Tpsbea
3a4b/KUTENHO aa 6bvae 32-6utoB. B npoTuBeH criyyan HaMa aa 6bae Bb3MOXHO Aa
6bae 3ana3seH C paswupeHue .hdr. NpuunHaTa 3a ToBa Ce Ab/IKN Ha dakTa, 4ye, B
pasnuka OT CTaHAAPTHUTE CHUMKMK, KOUTO Ce 3ana3BaT BbB hopMaTh KaTo .jpeg nnm
.png, .hdr dpopmMaTbLT CbAbpXKa 3HAUUTENHO NoBeye MHpopMauns 3a LBeToOBeTE BbB
BCSAKA 4acT Ha wu3o0bpaxeHuneTo. TO3M MO-WMPOK LBETOBM AManasoH € oT
CbLLECTBEHO 3HA4YeHMe 3a CbXpaHsiBaHe Ha BMCOKA AWMHAMWYyHA MHOpMaumsa um
nocTturaHe Ha peanuctuyHm pesyntatm B HDR unsobpaxeHusaTa. Hama kak ga ce
3anmwe Ta3nm uHdopmauma kKato 8-6utoBo wu3obpaxeHme. EaHO 8-6uTOBO
n3obpaxeHue cbabpxa B cebe cn 28 nnun 256 pasnnyHu UBSATa 3@ BCEKN eauH OT
TpUTE CM KaHana — 4YepBeH, 3e/ieH U CUH. 32-6MTOBOTO M306paxkeHne CbabpXKa B
cebe cu abnboyMHa Ha ueTa A0 2732 unn 4 294 967 296 pasnmyHM UBATaA 3a
BCEKW eanH OT TpuTe cun KaHana. (Morgan Bash, 2023)

T kKato 32-6utoBuTe M306paxeHUss CbAbPXAT U3KIOYUTENHO  MHOrO
MHdOpMaUna 3a BCEKM eauH OT Nukcenute cu, Te Morat Aa 6baat obpaboTBaHm,
6e3 ga nma onaceHums ot 3aryba Ha nHdOpMaUMa MM KavyecTBo. ToBa AaBa ronsiMo
npeanMmcTeo npen obpabotkaTta Ha 8-6butoBute nsobpaxeHus. (BLOCH, 2013)
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CnepBauwlaTta CTbMKa € Aa Ce U3YUCTAT HexenaHmte obekTn OT CHMMKaTa. Tosa
HanpuMep ca KpakaTta Ha Tpunoaa, caHkaTa My, doTtorpadbT, ako He e ycnan aa
Ce CKpue ycCnewHo, CNy4YamHO MpeMuHaBalin Xopa W XuBOTHW. Cnep KaTo ce
NOYNCTN M306paxKEHNETO OT HeXenaHuTe enemMeHTn, annbT Ce 3anucea BbB
dannos popmat: Radiance HDR ¢ pa3swmnpenune .hdr. ToBa € OCHOBHUAT TUN BXOAEH
dann, nanonsesaH npu nporpammTe 3a n3obpasssaHe U n3paboTka Ha KOMMNOTbPHO
reHepupaHu nsobpaxeHus n BupTyasnHa peanHoct. (Greg Ward Larson, 2023)

3. ToHoBo ManBaHe (Tone Mapping)

B noseyeTo cnyyam nsobpaxeHusiTa C BUCOK AMHAMUYEH AManas3oH Tpsbea aa ce
BM3yanusupaT Ha Aucnnem C HUCbK AMHaMW4yeH Auana3oH. HamansiBaHeTo Ha
AvanasoHa OT M3NbYBaHMA Ha U306pa)keHMEeTO 3a MNokKa3BaHe Ha SAPKOCT no
BM3YyasIHO 3HAUYMM HAUMH e n3BecTeH KaTto npobneM c ToHanHOTO ManeaHe. (Asla M.
Sao and all, 2007)

Korato ce HamansiBa AMHaMUYHUA AMana3oH Ha m3obpaxeHueTo, ce Hamansea u
AeTannn B HaN-CBETNMUTE U TbMHUTE 30HM OT Hero. ToBa ce nosydyaBa, TbMA KaTo
BCEKU eanH nukcen e npumeman 32 6uToBa CTOMHOCT KaTto MHGoOpMauusa, a cneg
TOHOBOTO MarnBaHe npuema 8 6utoBa CTOMHOCT. Taka m3obpakeHneTo, KOoeTo ce
BMXKAA HA NOBEYETO MOHUTOPU HAMa Aa e To4HoTOo 32 HDR mn3obpaxeHue, a caMmo
Herosa penpe3eHTauuns. Ho korato ToBa n3obpaxeHune ce 3apean B codTyepa 3a
BU3yanusupaHe, TO Lle OCBETU cueHaTa Mo npaBwieH HauyunH C 32 6uToBUTE CU
CTOMHOCTW Ha NuKcenuTe.

4. OcBeTAABaHe Ha CLieHa

Cnen kato 6bae reHepmpaHa HDR 360-naHopamara, TS ce 3apexaa B CbOTBETHMUS
codTyep, KaTo KapTa Ha OKOJIHOTO NPOCTPaHCTBO. M0 TO3M HauMH CueHaTa LWe ce
OCBETW C TakKa 3acHeTaTa peasiHa CBeT/MHa. ToBa BoAM A0 NO-(OTOPEannUCTUYHK
pe3ynTaTtu Ha reHepupaHoTO nlobpaxeHue.

Mpuno)xxeHne B apxXxUTeKTypHaTa Bu3yasaunsauus

M3nonssaHeto Ha HDR-naHopamMu wnMa BaXHa poNd B aApPXUTEKTYpHUTEe
BM3yanusaumm, noBULLAaBamMKM KayecTBOTO W peanusMa Ha u3obpaseHuTe
n3obpaxeHunaTta, aHMMauMmMTe U BUpPTyanHaTa peasnHOCT. B To3nM KoHTekcT HDRI
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npefocTaBs MOLWEH UMHCTPYMeHT 3a 3D apTuctuTe, apxXvMTekTuTe U An3anHepuTe.
Ype3 TO3M MeToA yChnewHO MoraT Aa ce Cb3hajaT peasiMCTUYHM npe3eHTaumm Ha
ApPXUTEKTYpHUTE NpoekTu. ChblecTByBaT MHOIMO MOM3X OT M3MOJ3BaAHETO Ha TO3MU
MEeTo[ B apXuUTeKTypHaTa BM3yanusaums, HO Han-OCHOBHUTE ca:

1. OcBeTneHneTo e peanuctmyHo. EAHO OT HaW-3HaYMMUTE NpeanMcTBa Ha
HDR-naHopaMuTe B apXuUTeKTypHaTa Bu3yanusauuns € cnocobHoCcTTa MM Aa
HanogobsABaT MakCMManHO peannucTUYHKN YCI0BUATA Ha OCBET/IeHNEeTOo. Ypes
nsnonseaHeto Ha HDR kaTo KapTa Ha OKonHaTa cpeda B codTyepa 3a
BM3yanin3npaHe, CUeHuTe MoraT TOYHO Aa MMMJIEMEHTUpaT eCTeCcTBEHOTO
OCBEeT/IeHMe, KAaTo CNbHYEeBa CBET/IMHA W OKOJIHA CBETNMHA. ToBa BOAU A0
BM3yasin3aumn C peasiuCTUYHM CEHKU W OTPaxKeHusd, KOEeTO Cb3haBa Mo-
ybeantenHa npeseHTauns Ha crpagarta B NnpeaBuaeHUS KOHTEKCT.

2. 3acHeMaHe Ha cpeau OT peasiHUsa CBAT. Ype3 M3N0sI3BAHETO Ha TO3M MeToA
MOXe [a Ce 3aCHeMe TOYHO [a Ce 3aCHEeMe OKOJIHOTO MPOCTPAHCTBO OKOJIO
apxuTekTypHus obekT. ToBa no3BossiBa Ha 3D apTUCTUTE N apXUTEKTUTE Aa
BM3yanusupaT B3aMMOAENCTBMETO Ha NPOEKTHLT 3a Crpaja C OKOJIHaTa cpeaa
M KaK We nirnexaa rnpw pasaivyHu ycroBUA Ha OCBET/IEHUE Mpe3 pas/inyHuTe
YyacTu Ha [OEHOHOWMEeTO U npe3 pasIMyHUTe AHWM OT rogumHaTta. Ypes
M3MNON3BAHETO Ha TO3U METOoA, apXUTeKTUTe MoraT Aa rnokaxaT Kak crpagaTta
TOYHO 61 B3anMogencTeana C AeNCTBUTENHNUSA CU KOHTEKCT.

3. W3cneaBaHuna Ha oceeT/ieHMeTo. MetoabT no3sBosigsBa Ha 3D aptuctute wm
apxXuUTeKkTUTe Aa nposexaaT eduKaCHO MpoyyBaHMUA Ha OCBET/IEHMETO Ha
JafeHo MACTO. Ype3 nanonseaHeTo Ha pas3nmyHm HDRI kapTtun, Moxe ga ce
HarnpaBu aHaNM3 KaK ecTeCTBeHaTa CBET/IMHA LWe MoB/MSAe Ha NpeasioXeHuns
MPOeKT B Ppas/iM4HM 4YacTu OT AEHS M Npe3 pas/IMYyHUTEe Ce30HU. Tasu
nHpopmaumnsa e 6esueHHa 3a onTMMM3MpaHe Ha m3bopa Ha nNoAXoASALM
CTpOuUTENHU MaTtepuanun npu NpoekTUpaHeTo Ha crpagarta. [Apyra nonsa e
npuv pasnoflaraHeTo Ha OTBOpPUTE Ha Crpajarta, KaTo npo3opuute 3a
ocurypsisaHe Ha aobpe ocseteHa M koMdopTHa cpeaa 3a obuTatenute Ha
crpapara.

4. PeanncTMyHM MaTepuann mn oTpaxeHus. Ypes usnonssaHeto Ha HDRI kaTo
KapTa ce npefocTtaBsd TouyHa wWHOpMauMa 3a OKoNHaTta cpeda npwu
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N34YNCNABAHETO Ha OTPaXeHUATa Ha MaTepuanm Kato CTbK/10, MeTan n Boaa.
ToBa no3BosiiBa NO-TOYHO NpeACTaBsAHE Ha crpajaTa, Tbl KaTo MaTepuanute
B3aMMOAENCTBAT peanncTUyYHO CbC 3aobukangwarta rn cpega. OTpaxeHusTa
ot HDRI pgonpuHacaT 3a uaiocTtHaTa AOCTOBEPHOCT Ha BM3yanuM3auuaTa.

5. HactpoeHune wu aTtMmocdepa: W3nonssaHeto Ha HDR naHopamu Moxe
3HaUMTENHO fJa nMOoB/MSe Ha HACTpPOEHMETO W aTMocdepaTta Ha
apXUTEKTYpHUTE BU3yanusauumu. [pumep 3a ToBa ca ACHOTO, 06/1a4HOTO,
OBXA0BHOTO UIN CHEXHOTO BpeMe. [1pyroTto, KOeTo B/INAE Ha Bb3MPUATUETO
€ YyacTTa OT AEeHOHOLWMETO — MO cpefaTta Ha AeHd, 3ane3, CUH Yac, 3naTeH
yac, How. Bcunuykn TE3M napamMeTpu npuaaBaT PasIMYHM  EMOLMK U
AOMPUHACAT 3a No-ePEeKTUBHO NJaHNUpaHe Ha KoHuenuusa 3a An3anHa.

6. lNpeacrtaBaHe n MapkeTuUHr: Korato apxXMTEKTYpPHU MPOEKTU ce NpeacTaBAT
Ha K/MEHTUTE, BWUCOKOKayecCcTBeHWUTE Bu3yanm3auMm ca OT CbLUECTBEHO
3HayeHWe 3a eMEeKTUBHOTO Mpe3eHTMpaHe Ha uaedaTa Ha apxuTekTa.
MNopo6bpeHute ¢ HDRI Buayanusaummn ocurypsieaTt ¢oTopeanuctuyeH Bua,
KaTo nomaraT Ha K/IMEHTUTE Aa CWU MPeAcTaBAT OKOHYaTesNIHMA BUA Ha
crpapara.

3AKJTOMEHUE

M3non3saHeTo Ha HDRI ce npeBpblla B HE3AMEHUM UHCTPYMEHT B apXUTEKTypHaTa
BM3yannsaumsa. ToBa Mo3BongBa Ha apxutektm u 3D apTuctu ga cb3gasar
3awemeTaBawm M HOTO-peanuCTUUHU MpeacTaBsasHUS Ha CBOUTE MPOEKTU.
bnarogapeHune Ha TOYHOTO CMMYynMpaHe Ha okonHaTta cpepa, HDRI ocurypssa HUMBO
Ha peann3bM, KOETO 3HauuTenHo noaobpsiea pasbupaHeTo Ha apXUTeKTypHaTa
KoHuenuusa. Tbh KaTO TexHosorusTta npoab/ikaBa Aa ce passuBa, HDRI we
npoab/IXkM Aa 6bae KpUTUYEH eneMeHT B paboTHMA npouec npu n3paboTBaHETO Ha
apXUTEKTYPHU BU3yanu3auuun. ToBa AaBa Bb3MOXHOCT Ha apTUCTUTE Aa BAbXHAT
XXMBOT Ha CBOUTE BU3UM MO 3aBragsBawm n ybeautenHu HaumHu.
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ANTUTANTNSNPAHE HA OKOJIHOTO NMPOCTPAHCTBO HA HOXXEH NAPK,
coound No METOAA HA HDRI (U3OBPAXEHME C BUCOK AMHAMUYEH
ANATNA30H) SACHEMAHE

AtaHac UnuneB XpucCTo30B, Maructbp apxXuTeKT
KaTeapa MHTepuop 1 AM3anH 3@ apxXuTeKkTypaTa, YHUBEPCUTET MO apxXmUTEKTypa,
cTpoutencteo u reogesns — Codus, e-mail: atanasihristozov@gmail.com

Pe3sroMe: B cCbBpeMeHHUTE apxXUTEKTYpHW BuU3yanu3auuum ce oThaBa BCe MO-ronsaMo
BHMMaHWe Ha nocturaHeTo Ha doTopeanunsMa. EAMH OT OCHOBHUTE KOMMOHEHTU, KOWUTO
BIMAAT Ha peanncTUYHOCTTa, e ocBeTneHneTto. C nomowTa Ha CbBPEMEHHW KaMepu u
codTyepHU MHCTPYMEHTU € CTaHano necHo n 6bp30 Aa ce 3acHeMe peanHa OKOJSHa cpeaa,
ypes CHUMKM C BUCOK AMHaMmMyeH anana3oH, HapnyaHu HDRI (High Dynamic Range Image).
Te MoraT Aa ce 13non3BaT KaTo KapTa 3a OCBeTsABaHe Ha BMpTyasHaTa cueHa. To3u npouec
Nno3BoNsiBa Ha apXUTEKTU W An3anHepu [a Cb34aBaT WU3KIIIOUYUTENHO peanncTUyHu
BU3yanu3aunm, KaTo U3NoA3eaT OCBeTNeHne, KoeTo Hanonobssa ToBa B peasiHUS CBAT.
JoknaabT pasrnexaa MeToguMkKaTa W pesyntatuTe OT 3acHemaHeTo, obpaboTBaHeTo M
reHepupaHeTo Ha 3602 HDR naHopama Ha nsbpaHa nokaumsa — KOxeH napk, Codus.

KnouyoBn paymu: HDRI, KoMmniwTbpHO [eHepupaHo OcBeTneHue, ToHanHo MansaHe,
duUsnyeckn ekcrnepmumMeHT

Abstract: In modern architectural renderings, more and more attention is paid to
achieving photorealism. One of the main components that affect realism is lighting. With
the help of modern cameras and software tools, it has become easy and fast to capture a
real environment through high dynamic range photos, called HDRI (High Dynamic Range
Image). They can be used as a lighting map for the virtual scene. This process allows
architects and designers to create highly realistic renderings using lighting that resembles
that in the real world.

The report examines the methodology and results of filming, processing and generating a
360° HDR panorama of a selected location - South Park, Sofia.

Keywords: HDRI, Realistic Render, CG Lightning, Tone Mapping, Physical Experiment
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N306paxeHnaTa ¢ BUCOK AvHamudeH amanasoH (High Dynamic Range Imaging -
HDRI) npeactaBnsBaT WCTUHCKa pesonouMs B obnactrta Ha apxuTekTypHaTa
BM3yanusaumsa. To3nM TexXHOSorMyeH Hanpeabk npepocrtasa Ha 3D aptuctute u
APXUTEKTUTE UIKJTIIOUYUTENHO MOLLEH MHCTPYMEHT 3a Cb34aBaHe Ha peasinCTUYHUN U
AeTannHo mn3obpaseHn oKonHWM cpeaun. CtaTuaTa pasrnexaa Kak ce OCblecTBSBa
npouecbT Ha 3acHMMaHe u reHepupaHe Ha HDRI u3obpaxeHuda. 3a uenta e
HanpaBeH eKCNepuMeHT — 3acHEMaHe W reHepupaHe Ha usobpaxkeHne C BUCOK
AVIHaMU4YeH amanasoH Ha sokaums: lOxeH napk, Codus.

Len

[Ja ce HanpaBu peanHo 3acHeMmaHe Ha lOxeH napk, Codusa. Cnep ToBa, OT
HanpaBeHUTe CHMMKK Aa ce reHepupa HRDI dann Ha okonHaTta cpeaa. Cnea ToBa
TO3n hann fa ce n3non3Ba 3a OCBETABAHE Ha CUeHa OT apXuUTeKTypeH npoekT. OT
TO3W eKCNepUMEHT, Ce YCTaHOBAT M 3agadaT Aobpu NpakTUKK, NpU reHepupaHeTo
Ha HDRI dannose.

MeTtoauka

1. 3acHemMaHe

3a 3acHeMaHeTo e n3bpaHa nokauunaTta KOxeH napk, Codus, 3aW0TO UMa LWNPOKK
OTBOpPEHM MNpOCTpaHCTBA M SCHO MoraT ga ce 3acHeMmaT Hebeto, obnauute u
CNbHUETO, 06CTaHOBKa, B KOSATO HAMa MHoOro o6ekTn, KOMTO Aa 3aKpuBaT rossma
4acT OT XOpPU3OHTA. 3acHeMaHeTo e u3BbpweHo Ha 03.07.2023 r. B MHTepBana
19:20 - 19:30 yaca. N3non3eaHa e kamepa Insta360 One X2 n Tpunoa Insta360.
HanpaBeHn ca 12 CHUMMKM OT efHa WM Cblla NO3MUMA C pas/IM4HU HMBA Ha
ekcnosmumnsara.

N3bpaHa e kamepa Insta360 u Tpunoa Insta360, 3aw0TOo Ta3m Kamepa 3acHeMa
NbaHM 360° naHopaMu, KAaTO aBTOMATMYHO U3TpUBa TpUMNoaa, BbpXy KOUTO e
3akpeneHa. PesonwuuaTa Ha CHUMKUTE € pgocTtatbyHO Jobpa - 5,7K.
(Cneuudukaummn Ha kamepa mogen: Insta360 One X2, 2023)

Ha d¢urypa N°1 ca nokasaHW HarnpaBeHUTE CHUMKU MNpU  M3BBLPLUEHOTO
3acHeMaHeTo. NoapeaeHun ca No Bb3X0AsW, pes, KaTo Hali-rope B ASICHO € CHUMKaTa
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C HaM-HMUCKaTa CTOMHOCT Ha eKCno3mumnaTa, a Han-a40ny B ASACHO € CHUMKaTa C Hal-
BMCOKA CTOMHOCT Ha eKcrno3mumsaTa.

SIcCHO ce BWXAA, Y€ Ha MbpBUTE CHUMKM MMaA HaW-MHOro AeTams B 30HaTa Ha
CNbHUETO U HebeTo OKOI0 Hero, T.e. B TakKa HapeyeHUTe NpeocBeTeHM 4YacTu Ha
cHuMkaTa (Highlights). B cHUMKKUTE CbC cpegHU CTOMHOCTM Ha eKcrno3uuusaTa uMma
Han-MHOro getamn B CpeaHuUTe CTOMHOCTM Ha ToHanHoctta (Midtones) Ha
n3obpaxeHneto. MNMpuU CHUMKUTE C BMCOKA CTOMHOCT Ha eKcno3mumsaTa uMma Haun-
MHOrO AeTann B CEHKUTE N TbMHUTE CTOMHOCTU Ha nsobpaxeHueto (Shadows). Mo
TO3M HaYMH e 3acHeTa MHpOPMaLMS 3a BCUUYKUTE YacTuM Ha CHUMKuTe. MiMa BXxoAHa
MHdOpMaUNa 3a CBETINTE, CPeAHUTE U TbMHUTE CTOMHOCTU Ha u3obpakeHueTo.
ToBa nomara 3a kayectBeHaTa o6paboTka Ha kKoMbuHnpaHoTo HRD nsobpaxeHue.

¢dur 1 - 12 CHMMKM, HanpaBeHW C pasfnMyHa &ur. 2 — reHepupaHaTta cneg obpaboTka
CTOMHOCT Ha eKkcno3uuyms HDRI 360-naHopaMa

2. O6paboTrBaHe HaA CHUMKUTE

Cnep KaTo CHMMKUTE Ca 3acHeTu, Te Tpsbsa aa ce crnobat B eanH dain, KOUTO Aa
CbAbpXa wHdopMauma OT BCUYKM Tax. 3a uenta e u3bpaH codptyep Adobe
Photoshop. Photoshop, KOMTO nma BrpageHa dyHKUMSA -
File/Automate/MergetToHDRPro. B Hesd ce 3apexpaaT nBaHajeceTTe CHUMKU U
aBTOMaTUYHO ce reHepupa HDR mn3obpaxeHne oT HanpaBeHUTE CHUMKKU. Tbi KaTo
CHMMKWTE Ca NpaBeHW OT egHa M Cblua No3MumMs M BUCOUYMHA Ha KaMepaTa, a CbLo
Taka n ¢ 3600 kamepa, HAMa HyxXaa usobpaxeHuaTa Aa ce noapasBHsaBaT. lpu
NpaBW/IHO 3aCHEMaHe Te Cca aBTOMaTU4YHO NOAPABHEHMU.
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ToBa MeHto B codTyepa AaBa Bb3MOXHOCT Aa 6baaT npeMaxHaTh Taka HapeyeHuTe
“npuspaun” (Ghosts) ot nonyyeHoTo wn306paxeHue. Te npencraBnsaBaT Jieku
NOMpbABaHMSA Ha obekTuUTe Npu 3acHEMaHeTO Ha OTAeNIHUTE CHUMKWU. [pumep 3a
ToBa ca obnaumte. MIHTepBansbT OT BpeMe MexAay 3aCHeMaHeTO Ha CHUMKuTe e 10
CeKkyHAMn, 3a 3acCHeMaHeTo Ha 12 nopedHn nsobpaxeHnsa oTHema 120 cekyHAM. 3a
ToBa BpeMme, obnauute ca U3MUHANIW ONpeAeneHo pa3CTosHWE U MMa pasfuka
MeXxAay nosvumsiTa UM Ha nbpBaTa M nocnegHata CHUMKA.

3a pa Moxe pa ce nonyuysm HRD wusobpaxeHue, Tpsbsa 3aab/XUTENHO Ada ce
oTbenexwu, ye pannsT wWe 6bae 32-6MTOB. B NpoTUBEH Criyyain, HAMa Aa MOXe Aa
ce 3anuwe kato dann c ¢popmat .hdr, noHexe HOCU No-rosissMa MHdopMaunsa 3a
LBEeTOBeTe Ha BCAKa eAHa 4acT OT KapTMHKaTa.

CnepBaulaTa CTbMKa e a Ce U3UUCTAT HexenaHuTe ob6ekTn oT cHMMKaTa. B cnydas
TOBa Ca KpakaTa Ha Tpunoaa, csaHkaTta My, doTorpadbT, Cy4anHO npeMmHaBsalum
Xopa 1 XUBOTHU. Cnep KaTo ce NoYNCTU N306paxeHNeTo OT HeXeNnaHuTe eNeMeHTH,
dannbT ce 3anmncea BbB annos dpopmaT: Radiance HDR c pa3swunpeHue .hdr. ToBa
€ OCHOBHUAT TN BXoaeH dainn, u3nonssaH Npu nporpamute 3a maobpassiBaHe u
n3paboTka Ha KOMMIOTbPHO reHepupaHu u3obpa)keHns M BUpTyasiHa peasiHoCT.
(Radiance File Formats and all, 2023)

Ha durypa 2 e nokasaHa Beve 06paboTeHOTO NaHOpPaAaMHO aBTOPCKO m3obpaxkeHue
C BUCOK AMHaMM4YeH amanas3oH. To e reHepupaHo cbC codpTtyep Adobe Photoshop.
Taka reHepupaHuaT dann e rotos Aa 6bae NPMNOXeEH KaTto CBET/IMHEH M3TOYHUK B
codpTyep 3a nspaborkata Ha KOMMNIOTbPHO FrEHEPUpPaHN BU3yannsaumun.

3. OcBeTABaHe Ha cLeHa

Cnen kaTto 6bae reHepupaHa HDR 360-naHopamara, TS ce 3apexaa B CbOTBETHMUS
codTyep KaTto KapTa Ha OKOJIHOTO MPOCTPaHCTBO. TO3M npouec no3BojsiBa Ha
codTyepa Aa u3nos3Ba peasHaTa CBET/IMHA, 3aCHeTa B Ta3uM MNaHopama, 3a
ocBeTsiBaHe Ha cueHata. PesyntatbT OT ToBa € nNo-oTOpeanMCTUYHO
n3obpaxeHne, KbAeTO CBET/IMHATA M TEHOBETE Ca M3pasnTesnHn n ce aobnuxasar
[0 Te3n B peanHus CBAT.

durypa 3 npeacraBnsiBa KOMMIOTbPHO reHepupaHo wu3o06paxkeHne Ha CUHO
pednekTMBHa cdepa, ocBeTeHa ype3 HDRI kapTaTa, reHepmpaHa OT HanpaBeHOTO
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3acHeMaHe. B oTpaxeHusTa ACHO ce BMxaaT obnaunte n okonHaTa cpeaa. Cbuio
TaKa, XBbPNIEHUTE CEHKM Ca peanncTUYHn. Te ca oT ToUYHaTa No3nNLKUSA Ha CTbHLETO
M ca C NpaBuiHaTa cuna u MHTeHsuTeT. OT Taka HanNpaBeHUST PeHAEP MOXE Aa ce
HanpaBu M3BOAA, Ye LUSSIOCTHUAT MeToA 3a reHepupaHe Ha HDRI paboTu KakTo ce
oyakBa.

dur. 3 - KOMMWTbLPHO reHepupaHo dur. 4 - KOMMOKTbPHO TeHepupaHo

n3obpaxeHme Ha cdepa, ocBeTeHa OT wu3obpaxeHuWe Ha MNPOEeKT Ha Kblua,

reHepupaHaTta HDRI 360-naHopama ocBeTeHa ¢ reHepupaHata HDRI 360-
naHopama

Ha durypa 4 e nokasaH npuMepeH peHAep Ha Kblla, OCBETEHA C Taka reHepupaHus
HDRI d¢ann. Kakto ce BWXAa, CBET/MHUTE W OTPaXeHUsaTa ca eCTeCTBEeHWU U
peanucTuyHU. 3a 3aZeH niaH e octaBeHa MHdbopmauuara ot cammsa HDRI. Buxaa
ce, 4e TOM He ce kbca oT 3D vactTa Ha nlobpaxkeHMeTo, 3aW0TO Ha NpaKTuKa ce
ocBeTaBa USAN0TO u3obpaxeHue. ToBa MHOro SICHO Moxe ga ce sBuam npu 3D
AbpeeTtaTta u npu avpeetata oT HDRI nsobpaxeHueto — v npu ABeTe NOYTU HAMaA
pa3finka B CTOMHOCTUTE N UHTEH3UTETA Ha 3e/leHnHarTa.

SAKJ/THOMEHME

M3nonssaHeTo Ha HDRI ce npeBpblla B HeE3aMeHUM UHCTPYMEHT B apXUTEeKTypHaTa
BM3yanunsauusa. ToBa Mo3BosigBa Ha apxutektm v 3D apTuctu ga cb3pasaT
3awemeTaBawm n  GHOTO-peanucCTUYHM MNpeacTaBsHUS Ha CBOUTE MpPOEKTU.
bnarogapeHune Ha TOYHOTO CMMYyNMpaHe Ha okonHaTta cpepa, HDRI ocurypsasa HMBO
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Ha peann3bM, KOETO 3HAa4YUTeNHO noaobpsiBa pas3bupaHeTo Ha apxXUTEKTypHaTa
KoHuenuusa. Tbh KaTO TexHonorusaATa npoab/kaBa Aa ce passuBa, HDRI we
npoAab/IXu Aa 6bae KpUTMdeH eneMeHT B paboTHMS npouec npu n3paborBaHeTo Ha
apXUTEeKTYpPHW Bu3yanusaumu. ToBa faBa Bb3MOXHOCT Ha apTUCTUTe Oa BAbXHaAT
XMBOT Ha CBOMTE BU3UW MO 3aBfaasiBalim n ybeanTesHn HaunHM.
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LBETOBOTO Bb3MNPUATUE B FPAOUYHNA OAU3AWH NPU
TYPUCTUYHECKATA MHAYCTPUA

AvHko CTOMKOB, [-p, aCUCTEHT
TexHnyecku dakynrtet, lOrosanageH yHusepcutet ,Heodut Punckn® -
Bbnaroesrpag, e-mail: dinkostoikov@swu.bg

Pe3tomMe: 3HayeHNETO Ha rpaduyHMA AM3alH e PyHAaMeHTa HOo 3a AUTNTaNHUSA MapKeTUHI
B TypuctMyeckata mHAayctpus. OCHOBHa uUen Ha HacToslwarta ctatua e ga ce uiscnensa
BaXXHOCTTa W NOSE3HOCTTa Ha rpaduyHms An3anH npu npoaa)xkb6aTta Ha pasnMUHM NPOAYKTU
W ycnyrm B TypuctuyeckaTa uHAyctpus B Bbnrapusa, kato ce aHanusupa v LBETOBOTO
Bb3MpuUAaTME Npu An3aliHa Ha Nora, N3non3BaHu B AUrnTanHa cpeaa. YCTaHOBEHO e, ye eauH
OT HaM-BaXXHUTE eNleMeHTU Ha An3anHa Ha 0ro e uBeTbT, KOMTO TpsAbBa yCcrnewHo 1 yMeno
Ja Ce wuHTerpmpa C OCTaHanuTe efneMeHTM Ha QupMeHoTo noro. Pesyntatute oOT
NpoOBeAEHUAT aHaNM3 Ha efleMeHTUTEe Ha AM3aliHa Ha forata nokaseaT, 4Ye HaW-4ecTto
M3MN0M3BaHUAT UBAT MNpW AM3alHa Ha JIoro Ha TypucTUYeckuTe areHumu B bBbbnarapus, e
CUHUAT LBAT.

KnouyoBu AyMM: LIBETOBO Bb3npusiTue, rpacdmnyeH AnsanH, TypucTtudecka MHAYCTpus

Abstract: Graphic design is very important for digital marketing in the travel industry. The
main objective of the article is to investigate the importance and usefulness of graphic
design in the sale of various products and services in the tourism industry in Bulgaria,
analysing also the colour perception in the design of logos used in a digital environment.
We prove that one of the most important elements of logo design is colour, which must be
successfully and skilfully integrated with the other elements of the company logo. The
results show that the colour blue is the most frequently used colour in the design of the
logo of the travel agencies in Bulgaria.

Keywords: colour perception, graphic design, tourism industry

BbBEAEHUE

rpaq)MqHVIFIT AV3alH e TBOPYECKO HanpasieHMe, KOETO CTaBa BCE MNO-LLUMPOKO
MPUIOXNMO M MONYNAPHO Mpe3 nocnefHUTe HAKOJIKO aeceTunetusa. bescnopeH e
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dakTbT, Ye rpaduyHUAT AM3aliH OKa3Ba ronsiMO Bb3AEUCTBME BbPXY HaLETo
exeaHeBne N BbpXxy Hac camute. OT Apyra CTpaHa, B HacTosllwaTa AurnTasnHa epa,
rpauUHUAT AM3aliH MMa pellaBalla pons B bpaHAnMpaHeTo U MapkeTuHra. Hewo
noBeye, TYK He CTaBa BbMPOC CaMO 3a Cb34aBaHETO Ha BU3yasHO 3aMOMHSALLM Ce U
npuBreKaTenHn Au3arHU, HO W 3a edEeKTUBHOTO W NpaBWIIHO MpejaBaHe Ha
NOCNaHWETO Ha MapKaTa Ha HeMHaTa uenesa ayantopus. AUrutanHUaT MapKeTUHr
3aeMa BaXXHO MSACTO B peksiamaTta M NMpOMOTMPaHEeTO Ha BCEKM ycneweH 6usHec,
KaTo TypucTuyeckaTa MHAYCTPUS He nNpaBu U3KAKYeHue. MpaduUuHMAT An3anH e
€lHO OT HaN-MOLLHUTE W3KYCTBa, KOETO BAbXBA HOB XWBOT Ha AUrUTaNHUA
MapKeTUHI. [padMUHMAT Au3anHep € aHraXxumpaH M CbC Cb34aBaHETO Ha
3aNOMHALWO Ce, OT/IM4yaBawo Ce W YHWUKaANHO JIOro, KOETO € C/IOXHa W
MHOroacrnekTHa 3agada. [pu gm3anHa Ha BCSAKO sioro TpssbBa Aa ce ob6bpHe
cneunanHo BHMMaHWE Ha OCHOBHAaTa AEMHOCT M Len Ha KoMnaHuaTa, dupmeHaTta
WOAEHTUYHOCT W MNpaBUNHMAT nogbop u KoMbuHaumss Ha UBETOBe, BM3YyasHU
efleMeHTn n wpudTose. B Aonb/IHEHME, LIBETOBOTO Bb3MNPUATUE € CNIOXEH PeHOMEH
(Singh, 2006; Labrecque et al., 2013) n e cBbp3aHO NoBeye C YOBELKNTE eMOLNMK
N ycelwaHusi, OTKOJSIKOTO C pPauMOHanHOTO MUcneHe. Jlorata ca CbLeCTBEH eNNeMEHT
Ha MapkaTta (6bpaHaa) n ToBa onpegens BaxHaTa MM pons B TypucTuyeckaTa
MHAYCTPUSA 3a npefaBaHe Ha NociaHnsa U NpuBaMYaHe Ha knneHTn (Sebbeh, 2022).
OCHOBHa uen Ha HacToswaTa cTaTug e Aa ce u3cneasa BaXxHOCTTa M NoNe3HoCTTa
Ha rpaduyHnsa ams3anH npu npogaxbaTta Ha pasnMUHM NPOAYKTU WU YCIyrn B
TypucTuyeckata wHAycTpus B bbnarapus, kKaTto ce aHanm3vpa M LBETOBOTO
Bb3NpuaTME Npu An3amHa Ha fora, U3non3BaHu B AUrnTanHa cpeaa.

N3NTOXEHUE

OnoHuconyny (2013) n KoNekTuB AOKasBaT, 4ye BM3yasHaTa KOMyHMKaUMa MMa
NpUMHOC B pa3BuTMeTo Ha Typuama B [bpumsa (Dionyssopoulou et al., 2013).
CutyMopaHr n konektns (2019) gocturaT A0 U3BOAA, Ye efleMeHTUTE B rpaduyHms
Av3anH MoraTt ga 6baaT yCrnewHO NpPUAOXKEeHU B AUTUTaNHUSA MapKeTUHI W
rpaPUUHUAT AM3alH OKa3Ba MONOXUTENHO BAUSHUE BbpXy NpoAaxbute Ha CTOKM
M ycnyrm Ha Typuctuyeckute komnaHum (Situmorang et al., 2019). Jlamu wu
bektoBny (2021) pokassaT, 4ye MakepoHus, Cbpbusa, KocoBo u bocHa wu
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XepuerosmHa ca ycnewHun npuMepu 3a CTpaHu, B KOUTO rpaduuHUAT AU3anH ce
M3Mnos3Ba KaTo eMeKTUBEH MWHCTPYMEHTApUMyM 3@ COUMOKYNITYPHO pasBuUTUE U
pactex (Ljaji¢ and Bektovi¢, 2021). ®nopec (2017) nokasBa, 4e LBETbLT KaTo
e/leMeHT Ha An3aiHa Ha N1I0ro MMa Bb34eNCTBME BbpPXY MEePCOHANIHOTO Bb3NpuUsaTne
KbM MapkaTa B pasfiMyHM MNPOAYKTOBW KAaTEropumM MNpu KOHKPETHWU U3MEPEHUS
(Flores, 2017). 'pbHuapos (2009) TBbpAK, Ye UBETHLT MOXE Aa Urpae BaXkHa ponsd
B AM3aliHa Ha JIOroTO M € BaXeH 3a CBbpP3BaHE Ha HAKOW TMMNOBE MNPOAYKTU C
TbproBckaTa Mapka.

Pe3syntatm n auckKkycusa

MHoro uBeToBe 6uBaT CBbp3aHM C onpeaesieHn acoumauMm u KadecTsa nopaau
TAXHOTO €CTeCTBEHO Bb3HWKBaHe, KOHKpeTHa ynoTtpeba u KyATypeH KOHTEKCT
(MacDonald, 1999). LiBeToBeTe 06MKHOBEHO Bb3AENCTBAT KakKTO Ha (pu3nyecko,
Taka M Ha NMCUXOSIONMYHO HMBO M LIBETOBOTO Bb3MNPUSATME € BBbMPOC Ha JINYEH BKYC
N npegnoYynTanns. HameuayanHuTe pasnmumsa MoraT Aa Bapumpart B 3aBUCUMOCT OT
nona, Bb3pactra u KynTypaTta. Ha ¢urypa 1 ca npeacraBeHu norata Ha HAKOM OT
BoAewmnTe TYpUCTMYECKN areHumm B bbnarapums, KouTo Cca perncTpupaHu
TyponepaTopu U TYpUCTUYECKM areHTU. B napagkata ca BK/IOUEHU 27 6birapcku
TYPUCTUYECKN areHuum, Kouto umat dusmyeckn odpucn B Coduma mam B Apyru
rofiemu rpaZloBe B CTpaHaTa M OCbLECTBABAT TyponepaTtopckaTa u TypucTmyeckaTta
areHTcKa AenHocT. BknoueHuTe BbB durypa 1 nora ce nanonsear 3a yebcanTta Ha
OTAENHUTE areHumMu, Kakto W B pasinyHuTe couunanHu Mpexun (Facebook,
Instagram, YouTube, TikTok, Twitter) 3a npeacrassaHe Ha npeanaraHuTe OT THX
NPOAYKTM W YCAYyru, U 3a MNpUBANYAHE HA HOBWU KAWEHTWU. [lpu aHanu3a Ha
OTAEeNHUTE Nora, MoXe ga ce Hanpasu obobleHneTo, Ye Te ca B rossiMa CTereH
pa3zHOO6pa3HM M NpU TEXHUSA AM3aNH YCNELHO Ca CbYe€TaHu U CM B3aMMoaencTear
OCHOBHWTE €1IeMEeHTN Ha An3akHa — UBAT, Tunorpadus, dopma, KoMNosnuyms.
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B bbnrapuda - cucrtematusaumsa Ha aBTopa

Ha rpadwmka 1 e npeacraBeHa obobuieHa MHPOpMaUMSA 3a OCHOBHUTE LBETOBE,
KOWTO Ca M3MN0M3BaHM B AM3aiHa Ha OTAE/HUTE Jlora Ha TYPUCTUYECKUTE KOMMNAHUU
B Bbbnrapus. Pesyntatute, npeactaBeHn B rpaduka 1, nokassaT, 4ye Ham-4ecTo
N3MNO0N3BAHUAT LUBAT NPU AM3aliHA Ha N1IOr0 Ha TYPUCTUYECKUTE areHUnn, € CUHUSAT
LUBAT, KaToO TOM e BKNYeH B 74% oT aHanm3npaHute nora (20 ot obwo 27 nora).
KakTo e BMAHO OT ¢ur. 1, TEKCTbT M HAKOU OT M30bpaxeHnsaTa B lorata ca B CUH
UBAT. TOW, KaKTO M OCTaHaNUTE LBETOBE, CMHMUAT LUBAT € HaTOBapeH, KaKTo C
NoNoXuTenHa, Taka M C oTpuuaTesiHa CUMBOAMKA. KaTo usasi1o, CMHUAT UBAT ce
acouumpa c Mmope, Hebe, KOMyHMKaUUA, AoBepue, CNoKoncTene n 6m Mmorno aa ce
TBbPAWN, Y€ € eAuH OT NoAXOoAsLWNTe LBeToBe, 3a Aa Ce npeaane NocnaHMeTo 1 aa
ce npeacrtaBuM AEeMHOCTTa Ha Typuctmyeckata komnaHua. OT agpyra cTpaHa, B
An3anHa Ha 41% ot norata (11 nora oT 06wo 27) e n3non3BaH 3eN1eHUsT LUBAT,
KOMTO Cce acoumupa C Mo4YMBKa, Bb3CTAHOBSABAHE, XapMOHMS KM 6u okasan
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NMOSIOXUTENHO Bb3AEUCTBUE BbPXY KIAMEHTUTE Ha Obarapckute TypUCTUUYECKMU
areHuun. B ponbnHeHune, B am3anHa Ha 10 nora (37%) e BKAOYEH XbATUAT LUBSAT.
AHanornyHo, enemMeHT B An3anHa Ha 10 nora e u opaHxeBuaT usAT. OBUKHOBEHO
XBATUAT UBAT Ce CBbpP3Ba C ONTUMU3BM, YBEPEHOCT, KPEaTUBHOCT, APYXento6HOCT,
a OpaHXeBUAT - T[MpUKIYeHusa, 3abaBneHus, KOMMOPT, TOMAMHA, XpaHa,
curypHocT. B amnsaiiHa Ha eaBa 6 nora (22%) e U3non3saH YepBEHUAT UBAT, KOUTO
Ce CBbp3Ba HeraTMBHO C arpecus, rHaB, HanpexeHue. W Hakpas, caMo B ABe siora
(7%) ce cpewa 4epHUAT UBAT, KOUTO CUMBOMIU3UPA CTyAEHWHA, MNEeCUMU3BLM,
3annaxa. lNpu aHanusa Ha UBETOBETe Ha npeacTaBeHuTe nora, 6u Mornio aga ce
Hanpasun NpPeanosIoXKEHNETO, Ye rosisiMa 4acT OT TAX Cca CbCTaBeHW OT ABa WU TpuU
OCHOBHM UBSATa. EAHM OT OCHOBHUTE LUBETOBM KOMOUHaUMW Npu AM3ainHa Ha norarta
Ha aHanM3npaHUTE TbProBCKN KOMMAHUU Ca CUH-OPAHXEB; CUH-XbNT; CUH-3ENEH,
CUH-YepBeH, CUH-XbAT-3eMeH UBAT. TYK MOXe Aa ce HanpaBu 3aK/l4YeHUeTo, ve
NM3MNos3BaHUTE LUBETOBM KOMOMHauUMM ca NOAXOASAWM W OKas3BaT MNOMOXMUTENHO
BU3yaslHO N CMMBOJIHO Bb34AeNCTBUE BbpPXY KAMeHTuTe. KaTo 0bobueHne, Moxe aa
Ce Nnoco4n, Yye B AM3aMHaA Ha aHANM3MpaHUTE fora He ca M3MOoN3BaHU MpeKaneHo
APKM M HACUTEHW LBETOBE, TbW KAaTO SpKUTE UBETOBE MOorat Aa 3aTpyaHsAT
nonyyaBaHeTo Ha HeobxogumaTa WHMOpMaUMa W NOCNaHUA, a He caMo JAa
npuBieKaT BHUMAHMETO Ha noTpebutenure.

LiBeTOoBETE KaToO e1eMEeHT Ha Au3aliHa Ha /IoroTo

25
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10 1 10
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B CuHbo OpaHxeBo 3eneHo Kbato W YepBeHo B YepHo

0

rpacduka 1. LiBeToBeTe KaTo efIeMeHT Ha AM3aliHa Ha florata — cucTemMaTu3aums Ha aBTopa

56



Hay4yHa kKoHdepeHuus
D etc. - ,CbBpeMeHHU TEXHONOMMN B AM3ailHa, apXuTekTypaTa, U3KYCTBOTO M Kyntypata” 2023

ToMm 1 ISSN 3033-053X

Ha rpadwuka 2 e o6obuweHa nHdopmaumsaTa, CBbp3aHa C OCHOBHUTE M306paxeHus,
KOWTO Ca eNleMEeHTU Ha AM3aliHa Ha 10ro Ha Typuctuyecka areHums. OT rpaduyHOTO
npeacTaBsHE Ha pe3ynTaTuTe MOXe Aa Ce Hanpasu U3BOABLT, Ye nsobpaxeHne Ha
CNbHUE € eNneMeHT Ha am3aiHa Ha 10 nora (37%), KaTto npaBuaHaTa KOMbUHaUusa
Mexay nsobpaxeHue, dopma, TMnorpadusa n UBAT € pellaBalla Nnpu An3amHa Ha
OPUrMHANMHO M YHUKANHO noro. CAbHUETO KaTo efieMeHT Ha Au3alHa Ha N1oro Ha
TypUCTMYECKa areHums ce CBbp3Ba C pajocCT, eHeprus, 19To 1 MOXe Aa Ce Hanpasu
npeanonoXeHMeTo, Ye e noaxoasiw, M aktyaneH usbop. B 7 OT BK/IOYEHUTE B
n3pagkata nora (26%) npucbcTBa nM3obpaxxeHMeTo caMoneT, KOeTo nsobpaxeHue
€ B CMH MUKW XbAT UBAT. TYK OCBEH florMyeckaTa Bpb3Ka MexXAay yCiyrute, KOuUTo
npeanarat TYpUCTUYECKUTE areHumm, u camonieTa, MOXe Ja Ce Harnpasu WU
acounaumsaTa cbCc csobopa, 6e3kpaniHOCT, cMmenocT. B 26% ot norata (9 nora)
efleMeHT Ha Au3ainHa Ha noro e rnobycwT (3emaTta, cdepata); B 19% (5 nora) -
BoAdaTa U cboTBeTHO B 15% npucbcTBaT nanmute (4 nora). Apyrmn naobpaxeHus,
KOMUTO Ce cpellaT B jlorata Ha TYpUCTUYECKUTE areHumm, ca NTmua, XBbpYuio u
YyoBeK.

12 U306parkeHnnATa KaTo eleMeHT Ha An3aiiHa Ha 10roTo
10
10

9
8 1 | 7 7
6 ‘ i i I 5
4
ECnbHUe E nogyc Camonetr W Tanmu -Lo,u,a pyru

rpadmka 2. OCHOBHM M306pakeHns KaTo efieMeHT Ha Au3alHa Ha 1oroTo —
cucTeMaTusaumsa Ha aBTopa

N

o

Ha rpacduka 3 e npeacraBeHa obobuieHa MHPoOpMaunsa 3a OCHOBHUTE wpudToBe,
KOWUTO Ca M3NON3BaHW KAaToO eNeMeHT Ha Au3anHa Ha noro. WpndTtbT Sans-Serif e
nsanonseaH B 15 nora, a wpudtbT Serif — cboTBeTHO B 14 nora. OCHOBHUTE
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LBETOBE, KOMTO Ca NPUIOXKEHU 3a WpPUPTOBETE Ca CUH, XbAT, 3€/IeH, CUB, 6an,
OpaHXeB, YEPBEH, NNJ1aB N YEPEH.

20 LpudTbT KaTo eNeMeHT Ha Au3aiiHa Ha N0roTo
15

14

15

10

0
erl ans-Seri Monospace

0

rpadmka 3. LUpndTbT KaTo efieMeHT Ha AM3aliHa Ha NoroTo— cMcTteMaTnsaumns Ha aBTopa
3AKJTIOMEHME

MpadnyHNAT AM3aliH € egHa OT OCHOBHUTE (POPMW HA KOMYHMKALUMOHHA Bpb3Ka
mMexay 6usHeca n nybnukata. 3a ga e ycnewHa W pasno3HaBaeMa efHa
TYpUCTUYECKa areHums, T ce Hyxaae oT noro. lNpu gMsanHa Ha noro € HeobxoaAnMMo
NpaBM/IHO Aa Ca CbY€TaHM U Aa CU B3aMMOAENCTBAT OCHOBHUTE eNleMEeHTU Ha
Av3anHa - uBAT, Tunorpadgus, dopma, KoMNo3nuusa. YCTaHOBEHO e, Yye eaunH OT
Han-Ba)XHUTE eNNleMeHTN Ha AM3anHa Ha N10ro e UBEeTbT, KONTO TpsAbBa yCcnewHo w
yMeno pna ce MWHTerpuvpa C OCTaHaniuTe eneMeHTU Ha GUPMEHOTO noro. Teswu
pe3yntatu noTBbpXAaBaT pe3ynraTtute, MNOAyYeHUM OT ApYyru wuscnegosartenu
(Alexander, 2019; Kronberg, 2020). Pe3yntatute OT NpoOBEeAEHUAT aHanuU3 Ha
€1eMEHTUTE Ha AM3alHa Ha Nnorata rnokasBaT, Y€ HAM-4eCTo M3MNON3BaHUAT UBSAT
npu Av3anMHa Ha 1I0ro Ha TYPUCTUYECKUTE areHuum B bbarapus, € CUHUAT UBST,
KaTo TOW e BKAtoYeH B 74% oOT aHanu3upaHute nora. OT gpyra cTpaHa, B AM3anHa
Ha 41% ot norata (11 nora ot 0o6wWwo 27) e n3non3eaH 3eNeHUdaT uBaT. Jpyrurte
M3MoN3BaHW LBETOBE B AM3alHa Ha sioraTa ca CbOTBETHO: Xb/T, OPaHXeB, YepBEH,
yepeH. Han-yecto manonssaHuTe M306paxKeHUst KaTO e/eMEeHTU Ha AM3alHa Ha
noro ca cnbHUe, camoneT, rnobyc, soga v nanMu. CbOTBETHO, OCHOBHUTE

58



Hay4yHa kKoHdepeHuus
D etc. - ,CbBpeMeHHU TEXHONOMMN B AM3ailHa, apXuTekTypaTa, U3KYCTBOTO M Kyntypata” 2023

Tom 1 ISSN 3033-053X

wpundTOBE, KOUTO Ca M3MON3BAHM KATO €/IeMEeHT Ha AM3aliHa Ha Noro, ca wpudTsuT
Sans-Serif (B 15 nora) n wpndTteT Serif (B 14 nora).
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B 06y4YeHMEeTO Mo Yyxa e3mK. TeKCTbT NpeacTaBsa pe3ynTaTh OT eKCNepPMMEHTM OT obyueHne
Mo YyXJA €3MK C U3MNOM3BaHEeTO Ha Pa3/IMYHO MPOLEHTHO CbOTHOLLUEHUE MEeXAy C/TOBECEH U
BU3yaneH eNeMeHT, KOMTO Cb3aaBaT unau us3bupaTt n npeacraBaT camute obyvyaemMu u ca
HanpaBeHW M3BOAM 3a edEeKTUBHOCTTa Ha Mpoueca Npu yCBOsSIBAaHETO Ha y4yebHO-HayuyHa
nHdopMauunsa. ageHun ca n npuMepu oT CTYAEHTCKMN pa3paboTkuy 3a npeacTtaBsiHe Ha y4yebHo
CbAbpXXaHMe C NoCTaBeHa 3ajlava — Hay4yHoTO 3HaHMe aa 6bae npeAcTaBeHO aTPaKTUBHO U
OOCTBbMHO 3a CTyAeHTcKaTa ayanTtopus. Manon3eaHMTe NOAXOAMN Ca B CMHXPOH C MeToauTe
3a obyuyeHme c (OKyC BbpXy CTyAEHTa, aBTOHOMHOCT Ha oby4yaeMusi, MoBulIaBaHe Ha
MOTMBaUMsITa UYpe3 KpPeaTMBHOCT WU OTKpPMBATENCTBO, 0by4yeHume upe3 pa3paboTBaHe Ha
NMPOEKTM B CbABTOPCTBO C MpernojasaTefis M Cb-Cb34aBaHE Ha Yy4yebHO CbAbpXKaHue,
ObNO6MHHO ycBOsSIBAHE Ha Hay4dHa uHdopMaumsa dpes npeacTaBsHETO W Npea ayautopus U
noBullaBaHE Ha negarornyecknTe yMeHmna Ha CTyaAeHTUTE, KaTO NOTEHUNATHU O6y‘-IVITeJ'IVI n
MeHTOpK B 6baellaTa nMm npodecnoHanHa Kapuepa.

KnouoBu oyMM: Uy e3nK, HOBa nejarorvka U MeETOA0/1I0rMsA Ha NpenoaaBaHeTo, BUCLLE
obpasoBaHue, HoBa o6pa3Ha KynTypa, AUrnTanHa enoxa

Abstract: This paper investigates the implementation of the visual component in foreign
language teaching as an active approach, also applicable in other disciplines, outside the
scope of specifically foreign language teaching. The text presents findings of foreign
language teaching experiments with the employment of different percentage ratios of
verbal and visual components, created or chosen and presented by learners themselves,
followed by drawing the respective conclusions about the effectiveness of the process in
reference to the scientific information acquired. To further illustrate his point, the author
also cites examples from students’ projects related to the presentation of educational
content with a specific task assignment - to deliver the scientific knowledge in a way which
is most attractive and accessible for to the student audience. The adopted approaches are
in line with the contemporary student-centred teaching methods, learner autonomy,
maximizing the motivation and involvement through creativity and innovativeness,
teaching through developing projects in co-authorship with the lecturer and co-designing
of teaching content, thorough acquisition of scientific information through its presentation
in front of an audience and mastering pedagogical skills of students as prospective
educators and mentors in their future professional career.
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BbBEAEHUE

B cbBpeMeHHUS NOTOK OT MHdOpMauus, AMHAMUYHO NMpOTMYaLl BCsSIKa CEKyHAa B
AUTUTANHOTO MPOCTPAHCTBO, 06pa3HOCTTa 3aeMa KJ/Il0UOBO MSCTO MpU OTNPaBSAHETO
N AeKoauMpaHeTo Ha nocnaHus. KoOMyHMKauusTa Mexay MHAUBWAMTE, B JIMUYEH U
npodecnoHaneH nfnaH, nNpoTM4Ya 4pe3 W3MNON3BAHETO Ha peauua BU3yanHu
enemMeHTn. To3n npouec He OTMUHABA M akadaeMuyHaTa cdepa, U no-cneumasnHo,
NpyM TPaHCIMPAHETO Ha HAY4yHO CbAbpXXaHuWe. B Tasm Bpb3ka € Heobxoanmo
NpeocMUCAIsIHE Ha MeToaANTE U MeToAoNornMnTe B chepaTta Ha 06pasoBaHNETO, KOUTO
Ce W3Mon3BaT Mpu Mpe3eHTUpaHe Ha 3HaHue npen obydyaemuTe, C MOMOLUTA Ha
WNIOCTPaTBEH 06pas3eH KOMMOHEHT. TpaHchOopMMpaHETO Ha nejarorndyeckuTe
noaxoAu U NpecTpyKTYPUPAHETO Ha OTAENIHUTE KOMMOHEHTU, YacT OT 06y4YnTenHus
npoLec, MoraT Aa Ce OKa)aT K/1t0YOBW 3a NO-BUCOKaTa e(heKTUBHOCT, aTPaKTUBHOCT
N MOTUBUPAHOCT Ha ob6y4yaeMuTe Npu YCBOSIBAHETO Ha 3HAHUSA U YMEeHus, a 3a
npenogaBaTennTe — 3a JIMYHOCTHOTO MM pa3BMTME U MOTMBAUWS KaTo neaarosw,
n3cnegoBaTenu M MHoOBaTopu B cdepaTa Ha BUcCWETO obpasoBaHWe, KOETO AaBa
OTpaXeHue BbB BCMUYKM Cchepn Ha coLManHOTO bUTHe.

MN3NTOXXEHUE

B TekcTbT no-gony we ce MNpeAacTaBAT HSKOJIKO eKCNepuMeHTa, B KOUTO ce
M3Mon3BaT METoAM U TEXHUKW OT Pas/IMYyHU AUCLUMNNUHU NPU U3Yy4YaBaHETO Ha
6b/IrapCcKy €3MK KaTo Yy, KaTo U3MNOoN3BaHMUTE METOAN ca CbobpaseHn ¢ npoduna
Ha CTYAEHTUTE M TsXHaTa CreuuasHocT, KaTo (oKycbT e BbpxXy obydyaemus,
HeroBaTa WHAMBUAYANIHOCT, aBTOHOMHOCT U Bb3MOXHOCTUTE My 3a Koslabopauums ¢
npenogasaTtens U paboTa B €KUM C YJeHOBeTe Ha obydyaBauwaTta ce rpyna. lNpu
NPOBEXAAHETO Ha EKCNEPUMEHTUTE € B3eTO NpeaBua, Ye ToBa ca HOBU MOKOEHUS,
YMUTO pa3bupaHns N OTHOLLEHME KbM CBETA Ca pasfIMuHM OT TE3WN Ha NpeauLlHUTE
NMOKOJIEHMS, HanpuMep npeau AeceT roauHU.

EaHa oT roneMmuTe NpoMeHn, KOUTO ce 3abensssBaT B MnaauTe obyyaeMu e HoBaTa
BM3yasiHa KyJTypa, HOBOTO MM Bb3MNpuemMaHe, OCMUC/ISHE M npoayuupaHe Ha
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nHdpopmaumna. ETo 3awo ce 3awmTaBa Te3aTa, 4ve NpeanoXxeHute noaxoan B
eKCcrepmMeHTa Ca Kpayka KbM croBapsiHe, cbnmxaBaHe Mexay obydaBaw, u
obydyaem u paspaboTBaHeTo, M M3MNONA3BaHETO, Ha MOAOOHM MeToAM CbAabpXaT
noTteHumana fa ce cb3gaje HoBa METOA0I0MMS, KOATO Aa 3a5erHe B MHOBaTMBHaTa
neparoruka.

NnocTpaunaTa, oHarneasiBaHeTo U BM3yasiM3MpaHEeTO Ha JIMHIBUCTUYHA MaTepus e
eAnH OT MeToAuTe, 3anerHanum B MeTogmkata Ha 06y4eHNEeTOo No YyXA e3uK, a U He
CaMo, OTKaKTO MOXe Aa Ce roBopu 3a CbBpeMeHHO obpasoBaHue. B obnactra Ha
BucweTo obpasoBaHuMe npenogaBaHEeTO B onpeaesieHn HaydyHu obnactm, KaTo
NPUPOAHN N WHXEHEPHW Hayku, U Han-eedye - obydyeHmeTo B obnactra Ha
n3KycTBaTa, € HeMmcnmmo 6e3 Bu3yanmsampaHe Ha HaydyHaTa nMHdbopMaums, KOSATO
TpsbBa pna 6bae pasbpaHa, ycBoeHa, Bb3Npou3BedeHa W BRocneacTsne
npakTnyeckm npunaraHa ot obydaemute. O6ydyeHMETO MO 4YyXA4 €3MK,
npefHasHayeHo 3a pas/IMYyHM Bb3PacTOBU rPynuv U B pas/iMyHM eTanu U HMBA Ha
obpa3oBaTenHata cuCTeMa, € HEU3MEHHO CBbpP3aHO C WU3MOA3BAHETO Ha
»,BuU3yanunsaumm®, owe nosevye B CbBPEMEHHUSA TEXHONOMMYEH CBAT, B KOUTO MOXe
Aa ce kaxe, ye noytn 100% oT nHpopmMaunsaTa, KoaTo ce obMeHsa B AUTUTANHOTO
NPOCTPaHCTBO, € Npuapy>XeHa C BU3yasneH/UnocTpaTUBEH efileMeHT, KOUTO, B HAKOU
cny4yau, MOXe Aa ce OKaxe no-uHdopMaTMBeH OT CNIOBECHMS TaKbB.
EkcnepuMeHTUTE, KOUTO Ce NpeacTaBsaAT MNo-40/y, Ca NpPoBeAeHU CbC CTYAEHTH,
obyyaBawm ce no 6bArapcky e3uK 3a 4YyXAEHUW, OT pas3/IMYHU XyOOXKEeCTBEHMU
CneumanHocTm, T.e. Teé MMaT XyAOXEeCTBEH TajaHT M pa3BuBaAT yMeHUsTa CU B
obnacTtta Ha puCcyBaHeTO, a 4acT OT TSX UMaT BeYe U3rpaeHn Takmea n To Ha AoCTa
BMCOKO HMBO. CTyaeHTUTe, KOUTO y4acTBaT B eKCNepuMeHTa, ca OT pa3/InyHu HUBA
Ha obydyeHuMe UM BnageaT B pas3/iM4HA CcTeneH e3uka. PasnpeaeneHn ca B
nogrotButenHo obyyeHne, nNbpBM M BTOPM KypCc Ha bHakanaBbpckaTa
obpa3oBaTtenHa creneH. HauMOHaNHOCTUTE MM CbLLO Ca pa3HoObpa3HU — eHa YacT
ca ot Kutan n lOxHa Kopes, agpyra ca npeactaBuTenn Ha CnaBAHOE3UYHU Hauum
(CeBepHa MakenoHus, Cobpbus, YkpanHa). Cneasa Aa ce yTOYHM, 4ye 3a eaHuTe
6bArapCKUAT €3MK € CbBbPLIEHO 4yXA, a 3a BTOpuTe 6NU3bK A0 MaUUYUHUS.
PaznnMyHOTO nMoO3HaBaHe Ha e3MKa OKa3Ba BJ/IUSIHME NpPU U3MbJAHEHMETO Ha
onpeaeneHn 3ajayvun, Kato Hampumep: OT npenojaBaTens ce 3ajaBa Herno3HaTta
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AyMa, KOSITO yY4aCTHMUUTE B eKCrepuMeHTa TpsibBa Aa WIOCTpUpaT Ha NpuHUMNA
Ha acouunaumaTa, 6e3 Aa TbpCAT NpeBoa, 3a Aa He 6bAaT BOAEHM OT 3HAYEHUETO, a
[la ce onpaT eaANHCTBEHO BbPXY (DOHETUYHOTO/,,My3MUKaNHO" 3BYYEHE Ha JIEKCEMATA,
Npu KOETO BPb3KWUTE, KOUTO Ce NopaxkaaT Nnoj BAUAHME Ha POAHUS €3MK ca A0CTa
pas/INYyHN, CPAaBHEHM C acoLMaLUMNTE Ha CTYAEHTU, HOCUTENN HA CNAaBAHCKM €3UK,
a v B Cy4das nopaan cneumduknTe Ha asnmaTCKUTE U CIaBAHCKUTE e3ULM.

EKkcnepMMeHTM - BuU3yaJ/iu3MpaHe Ha JIMHFIBUCTUYHO CbAbp)XaHue OoT
obyuaemu

B ocHoOBaTa Ha eKCrnepuvMeHTa Ca pas/IM4yHM TUMNOBE 3a4ayn, KOUTO CTyAEHTUTe
M3NbJAHABAT, KaTo B TAX Ce peayBaT Cb34aBaHe Ha obpas3 Ha 6a3aTa Ha cnoBeceH
efleMeHT M 06paTHOTO — OT Bu3yaseH obpa3 Ccb3gaBaHe Ha C/I0BECHO CbAbpXXaHue
Ha 4yXamsa 3a Tax e3nk. Ha nbpBO MACTO, M3NOA3BAHETO Ha nogobHM noaxoau
Cb3aaBa KOM@MOpTHA M NO3UTUBHA TBOpYecka aTMocdepa 3a obyyaemmnTe, pa3BuBa
€HOBpPEMEHHO e3MKoBUTE U npodecnoHanHNUTE MM YMEHUS, KAKTO U HOBMU
KOFHUTUBHU BPb3KU MexXay e3MmkoBOo W o06pa3HO MucnieHe, kouto 6buxa 6unu
NOMI€3HMN KAaKTO B JINYHOCTEH, Taka MU B npodecnoHaneH nnaH. C n3non3BaHETO Ha
OHOBa, KOETO MM e 6N3KO — pUCyBaHETO, AOKAa3aHO Ce MoBMWaBa JIMYHOCTHATA
MOTMBALMSl, MHTEPECHT M KOHUEHTpauusaTa No BpeMe Ha 3aHaTtueto. Pasbupa ce,
MeToauKaTa Moxe, n Tpsibesa, Aa ce nNonsea, B onpeaeneH oTpsA3bK OT Bpeme OT
3aHATUETO, KaTo C Hesl MOXe Ja Ce CTapTupa, 3a Aa Ce HacTpoaT obyyaemuTe 3a
y4yeHe B Kjlac, a M Aa Ce Hanpasu NaaBeH Npexos OT NpeauLLHO 3aHATMe, KOeTo ca
MManu, Ham-4ecTo CBbP3aHO C XYAOXECTBEHO-TBOPYECKa AENHOCT. [pyr BapuaHT
e, Aa ce BKAWYM noaobHa 3adaya B MOMEHT, KOrato KOHUeHTpauusTa u
MOTUBMPAHOCTTa Ha oby4yaeMnTe cnagaT, KaTo CbOTBETHO NpernogaBaHaTa Matepus
He ce Bb3npuema, ocMuUcns n pasbupa ot Tax. Ml TpeTn BapmaHT — TO3M TUN 3a4a4un
mMoraT Aa 6baaT M3NBJIHEHM B Kpas Ha 3aHATMETO, KoraTto, OT eAHa CTpaHa,
obyyaemuTe Beve ca U3MOPEHU, a C U3MNON3BAHETO Ha WUIPOBUS €1EMEHT, KOWTO
CbAbPXAT Te3M JIMHIBUCTUYHO-XYAOXECTBEHM 3adadn, No-/1ecHO ga ce o6o6wun
npenoaageHoTo JIMHIBUCTUYHO CbAbpXaHWe U CbOTBETHO OCMWUCAM M YCBOM MO-
TpanHO, Ype3 aKTUBMPAHETO Ha APYrn MUCNOBHU MbTEKU, CBbP3aHU C 06pa3HOTO
MUCNIEHE M MO TO3M HAUYMH Ce aKTMBUPA U JIMHIBUCTUYHATA UM NaMET.
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MbpBMAT eKcnepuMeHT € NMpoBeAeH MO BpeMe Ha NbpBOTO BbBEXAALLO 3aHATUE MO
6BbrapCcKu €3unK C YyXKaecTpaHHU CTyaeHTn oT Monaosa v YKpanHa (4-Ma CTyaeHTy,
no ABamMa OT ABeTe CTpaHW, TpM MoMMYeTa U efHO Momye). Bcumukm Te ca
PYCKOrOBOPSILLM, KaTO 3@ YacT OT TaX 6barapckuaTt (NO-TOYHO Herosa AManekTHa
dopMa CbC 3anaseHn peavua apxanyHu, 3a CbBpPEMEHHaTa KHMXOBHA HOpMa,
NeKCeMM 1 C/I0BOCbYETaAHUSA) € e3UKBT, KOMTO Ce roBOpM B CEMENCTBOTO, a 3a Apyra
yacTt 6bArapckmaT e Heno3HaT. Hanuue ca peanua crpecupawm dakTtopu, KOUTO
,3aTBapaT" obyuyaemute (18-rogmwHun, NbpBM Kypc B bakanaBbpcka CTerneH Ha
obyueHune B XyA0XXeCTBEHM CreLmanHOCTM) 3a KOMYHUKaumMsa — Te ca B CTpaHaTa oT
eABa HSAKONKO ceamuum, obuwyBanum ca MpeauMMHO CbC CBOM CbHapoAHWULM,
KOMYHMKauMaTa MM c 6barapm e npean BCUYKO CbC CAYXWUTENW OT pPasfiMyHu
WHCTUTYUMM W cnyXbu, KaTto aAMUHUCTPATUBHO o06CnyXBaHe Ha CTyAeHTH,
CNYXUTenu OT CTyAeHTCKM obwexutnsa u crtonose, cnyxba 3a emurpaumara,
MUHUCTEPCTBaTa Ha BbTPELIHUTE U BbHLWHUTE paboTn, 6aHKOBU CNYXUTENN U T.H.
3aHAaTUETO Mo AMCUMNANMHATa e NbPBO 3a obyyaemuTe, NpenogaBaTensaT € Heno3HaT
3a TSX, CaMUTe CTyAEHTM CbLWO He ce No3HaBaT noMexay cu. ToecT, Hanuue ca
dakTopun, KOUTO npeasBewaBaT TpyaHa, WK MOYTU HEBB3MOXHA, KOMYHUKAUUS C
obyyaBawmsa nNo BpeMe Ha 3aHATMETO, C BapWaHT 3a NpPOTUYaAHETO MYy, KOUTO e
Aobpe no3HaT Ha npenogaBaTennTe No Yyxa e3mk — obyyaBalmaT roBopu 1 nuwe
Bbpxy 6anata Agbcka, CTyAeHTUTEe CUM BOAAT 3anuMckm 6e3MbNIBHO, OTrOBapSAT Ha
BbMNPOCU C KUMAHE NN C e4HOCPUYHU AYMWU — BapMaHT, KOMTO 3a Yac No 4yX/j e3uK
ce onpeaensa kKaTto HeycneweH. TemaTa Ha 3aHaTMeTo e: ,llpeacraseTte ce,
pa3kaxeTe 3a cebe cu". 3a pa ce gane TOH 3a obulyBaHe, npenojaBaTensT
npeacrtaBsa cebe cM HaKpaTKO, KaTo nU3nonssa AyMn (6NmM3KM no 3By4eHe U CMUCHI
C PYCKM nekcemn), kKonto obyyaemute pyckorosopsumn 6muxa pasbpann. TeMnbT Ha
peyta e 6aBeH M OTYETIMBO Ce apTUKYIMpaT U NPOU3HACAT NIEeKCEMU U M3pasn,
N3MoN3BaT ce No-rosieMu naysu, 3a Aa MMaT BpeMe YyXAeHUnTe Aa OCMUCAAT U aa
ce onuTaT Aa cu npeBeaaT KasaHoTo. CneaBa NpeAcCTaBsHETO Ha cTyaeHTuTe. Cnepg
nokaHa 3a ,aA06posoney", KOUTO Aa € NbpBM, NpenogaBaTensaT NoCcoYBa HAKOro oT
obyyaemuTe, KOMTO roBopu 6bvnrapcku. [lBama oT CTyAEHTUTE, KOUTO HEe No3HaBaT
6bArapckuaT e3uk, cnoaendr, ye pasbupaT, HO He MmoraT ,..M AyMa Aa KaxaT .
ObyuaBalunaT rm NoAKaHA Aa ce NpeAcTaBsaT Ha PYCKW, a caMuAT TOM npesexaa oT
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PYCKM Ha 6bArapckm u rm NoAkKaHsa Aa MOBTOPAT Ka3aHOTO OT Hero B 6bsrapcku
npesoa. HabnwoaeHMeTo nokasea, Ye CTPEChbT U NPUTECHEHMETO 3a THAX BCe Oule e
AOCTa ronsm.

CnepBawaTa 3ajadya € Aa HanuwaT KpaTbK TeKCT Ha TeMa , KakBo e pucyBaHeTo 3a
MeH?", C No-TBOpYEeCKM BapuaHT: ,XKMBOTBT MW KATO PUCYHKA - pUCYHKaTa KaTo
XunBoT" (pur. 1), KaTto ce yToUYHSABA, Ye TEKCTbT MoXe Aa 6bAe HanucaH Ha pycku,
3a Aa ce yyBcTBaT cBO6OAHM B M3pa3siBaHETO Ha MUC/IUTE N pa3CbXaeHusaTa cu. B
TO3M BapuaHT, cflejBallaTta 3ajada e usnata rpyna 3aejHo Aa npesefe TeKCcToBeTe
Ha 6bArapcky ¢ NOMOLLTA Ha PeYHUK M noakpena oT CTpaHa Ha oby4asawu4. Mo
TO3W HauMH, Ype3 KOMyHUKaunsa Mexay CTyAeHTUTe B rpynaTa n Mmexay obyvyaemute
n npenogasaTens, ce npeogonasaT 6apvepute, KOMTO NOCTaBAT e3MumTe, KaTo ce
OTKpuBa ,06WOTO MeXAy Ppas3fIMYHOTO 4YyXAO0", a 4YyXAUAT e3MK 3anoysBa ga ce
Bb3MpueMa KaTo He TONIKOBa NjalleLl N YyxAa.

R A e PR

¢dur. 1. - NMpuMepmn OT 3agayarta 3a HanuceaHe Ha TeKCT Ha TeMa ,PucyHkaTa kaTto
XMBOTA" N Cb3gaBaHe Ha WAKCTPaUUS KbM Hero
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CnepBawaTa, TpeTa, 3ajaya e Cb3gaBaHe Ha wacTpaumsa (C MOAMB UM
XUMUKANKa) no HanucaHusa TekcT. Pa3bupa ce, Tasm 3agada ce npumeMa C Ham-
rofisiMa o0xoTa, 3a KOeTo roBopsT yCMUBKUTE MO AuuaTa Ha obydaemuTte. 3agavarta
€ Heo4yakBaHa, 3aW0TO 3aHATUETO He € CBbP3aHO C XYAOXECTBEHUTE ANCLMUNINHMN
OT CneumasHOCTUTE UM. 3aBbpLUEHUTE PUCYHKUTE Ca MNOKa3aHW Ha BCUYKKM U OT
BCEKW e4MH Cce npaBu onuTt aa 06s1CHeHM Bpb3KaTa Ha n3obpaxeHusita c HanucaHus
OT Hero TekCT. BpbllaHeTo KbM TEKCTa € C Npo4YymTaHe Ha npesoga Ha 6barapckm
OT BCeku eamH obydyaem, C nomowTa Ha npernogaBaTens, KoOrato ce Hanara, u
CTYAEHTBLT e HeyBepeH. HacTpoeHmeTo B yyebHaTa 3asa € CbBCEM pPa3fIMYHO OT
HayanoTo Ha 3aHATMETO — oby4yaemuTe ca AOCTa NO-0CBO6OAEHM M KOMYHUKATUBHO
OTBOPEHW, YyBCTBAT ce KOM@OPTHO, HEMO3HATOTO BeYye He € Taka CcTpecupallo,
HOBOTO Ce OMoO3HaBa, CTbMBAMKM BbPXY MO3HATOTO, POAHOTO — Mpe3 NbpPBUS UM
e3nK (Mal4uH 1an To3M Ha CTpaHaTa) M NMo-BaXHOTO — NMpe3 OHOBa, KOeTo obuyaTt
Aa npaBSAT, 0Cb3HATO KaTo Aapba u npesbpHano ce B Xxobu n nLbUMO 3aHMMaHue,
obpasoBaHune n 6baeLwwa npodecmsa — pucyBaHeTo. Bcnukm obyyaemum cnopgensat, ve
MHOro 4ecTto ce 06pblaT KbM pPUCYBaHETO KaTo aHTUCTpeC NpakKTuka, B TO3U
CMUCBJT Ce M3M0/I3Ba NO3HAT 3a TAX MHCTPYMEHT 3a CrpaBsiHe C KPUTUYHA CUTyauus,
3a Ja ce BbBeAe HOBa AUCUMIJIMHA, KATO CbWO Taka ce Cb3haBa MNO3UTMBHA
HacTporka KbM 4yXaus e3uk, bnaronpmatHa aTMocdepa 3a pabota B knac,
noctaBsa Cce MbpBOOCHOBAaTa 3a Cb3J4aBaHe Ha ekun Mexay obydyaemu u
npenogasaTtenl M Mexay cammte o6bydyaemum B rpynaTa. [lpenogasaTtensaTt
OEMOHCTpUpaA, 4Ye yBaXkaBa JINYHOCTTA, TanaHTa U m3bopa Ha npodecmoHanHo
3aHMMaHMe Ha obyyaeMmumsa, ToecT PoKyCbT € BbpXYy HEero, a He BbpXy cobcTBeHaTa
My MepcoHa B poOJfiiTa Ha MEHTOP WAM NbK BbpXy npenogaBaHaTa AUCUMMIMHA U
yyebHa MaTepus, a TOBa Ca €/1IeEMEHTUN, KOUTO Ca 4acT OT 3aN0XeHUTe napagmrmm B
naeuTe Ha MHoBaTMBHATa negaroruka — ,MIHoBaTuBHUTE rnegaroruku TpsibBa ga ce
OCHOBaBAaT Ha €CTeCTBEHUTE HAK/IOHHOCTU 3a yYeHe Ha y4dawmte. Kao4doB /10CT 3a
nogobpsiBaHe Ha rnoAroToBKarta 3a yMeHusTa Ha 21-Bu BEK M aHraXxXmvpaHocTra Ha
obyyaemuTe ce Kpmue B CrIOCO6HOCTTa Ha Nnejarorn4ecknTe MeToam Aa CbOTBETCTBAT
Ha eCcTecTBEHUTE HaKJIOHHOCTUTE UM KbM urpa, TBOPYECTBO, CbTPYAHUYECTBO U
n3scnegsaHe" (Paniagua, Al., D. Istance 2018: 14).
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C Bb3naraHeTo Ha 3aZa4un, B KOUTO aKTMBHAa poOJisi UMa yqalumsit, JEMOHCTPUPaNKU
KpeaTuBHOCT, M B C/lyHasi Xy[OXXeCTBEHN YMEHMS, C€ U3MNON3BAT NPakKTUKKN, KOUTO
UMMNOHMPAT Ha CbBpPeMEeHHUTEe MONTUKWM, 3anerHann B obpasoBaHMETO Ha 21-Bu
BEeK M MpernopbkuTe 3a npuiaraHeTo Ha MHOBAaTMBHW MNpaKTUKM B Mpoueca Ha
obyueHue u ydyeHe: Tpsabsa ga ce otbenexumm, 4ye C Taka NocCTaBeHaTa 3ajaya
yyewusaT cb3haBa OpPMrMHANHO aBTOPCKO BU3YaslHO CbAbpXKaHWEe, KOETO, OT CBOS
CTpaHa, nognomara MWHAMBMAYASHMS MpoLec Ha YCBOsiIBAHe Ha HoBa Yy4yebHa
MaTepus M Cb3haBa OCHOBa 3a MO-TPAMHWU 3HAHWUS, OCHOBAHM Ha ,Y4YEHeTO 4pe3
npaBeHe", Ha NPaKTUYeCcKOTOo NpuiaraHe, a He Ha MeXaHMYHOTO 3anamMeTsiBaHe Ha
onpeaeneHa Teopus.

OnncaHuTe eKCnepuMeHTU ca NpPoAb/HKEHME Ha NO-pPaHHU M3cneaBaHUS Ha aBTopa
(Peev 2021: 90-98), cBbp3aHM C 4yXA0e3UMKOBO ObyyeHume M M3non3BaHe Ha
pa3fIMYHM 3a4a4M, CBbpP3aHU CbC Cb3AaBaHe Ha u3obpaxeHus ot obyyaemute. B
Te3n Mo-paHHU eKCrnepuMeHTU, OCHOBEH (DOKYC € M3MOoS3BAaHEeTO Ha NpuHUMNa Ha
acouvaumsaTa, npeamsBmkaHa oT MOHETUYHUS CbCTaB Ha JIeKCeMU OT Yyxausa (1nm
NO-TOYHO B rosiiMa CTerneH BCe olle Herno3HaT) 3a obyyaemMuTte e3uk. Pesyntatute
NMOKas3BaT, Ye YNCTO POHETUYHUAT CbCTaB Ha NIEKCEMU NpPeaAn3BUKBa acoumaumm C
AYMWN OT poaHUS €3UK Ha (POHETUYHO HUBO Npu obydyaeMn yyxxaeHum, Kouto cnabo
nosHaeaT 6bnrapckms. Team obyyaemu, Npm Taka NnoctaBeHaTa 3a4ada — rpaduyHo
Aa npeacrassaT 4yToTo, 6€3 Aa 3HaAT 3HauYeHMeTo, MoraT Aa M3passiBaT CMUCHA U
3HAYeHMeTO Ha CXOAHO 3BydvallaTta AyMa OT MaluuMHUMA e3uK. [Mpu uyxxaeHuwm,
no3HaBaliM e3uka, rpaduyHnaT nu3pas e TBbpao 06BbpP3aH CbC CMUCHLAA, @ He C
doHEeTMYHNS CbCTaB W CbC 3BYYEHETO Ha CbOTBETHaTa nekcema. Cnea
NPOBEXAAHETO Ha UUTUpaHUTE eKCrnepuMeHTU, Cce MNOoTBbpXAaBa Te3aTa, u4e
MeToabT MOXe Aa 6bae M3non3BaH 3a pa3BMBaHE Ha TBOPYECKUTE Bb3MOXHOCTU U
3an0Xx6bmn Ha obyyaeMm OT XyAOXECTBEHM CNeumanHOCTM, 4Ype3 CTUMYSIMpaHe Ha
nHAMBMAYaANHOCTTa Ha 6baewmTe TBOPUM, KAaTO UM Ce NOMOrHe Aa pa3BuAT CBOSATa
CEeH3UTUBHOCT Ha €4HO NO-pa3/IM4YHO paBHMLLE, Ype3 CMECBAHETO Ha yCelwaHuaTa,
B Cny4das 3ByK M o6pa3 (3BykKOoBM U 06pasHM BbBINPUATUA), W3MNON3BANKMU
pa3sHoobpa3HuUTe cpeacTBa U TEXHUKN HA M306pa3nTenHoOTO U3KYCTBO NO BpeMe Ha
obyyeHuneTo no 4yyxna e3nk. C M3nonN3BaHeTo Ha TO3M TWUM 3a4aynm ce NnocTuraT u
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Lesn, CBbpP3aHuM C yCBOSIBAHETO Ha JIMHIBUCTUYHO 3HaHMe, Makap 1 no ,3a0bUKONHU
NbTekn" Npu AOCTUraHETO Ha CMUCDBNA.

MpenopasaTensaTt, Kato Am3amHep Ha obyuuTenHusa npouec, MMma 3a 3agadva Aa
Ccb3aane noaxoaswarta obpasoBaTenHa cpea, KOETO e 3a5erHano B NpakTUKUTE Ha
HOBaTa nMnejarorMka, a eaHo OT KAKYoBUTE nMnocnaHuma e: ,MHOBaTtuBHUTE
negarorm4yecku Mmetoam TpsibBa ga ce 0CHOBaBaT Ha €CTECTBEHNTE HAK/IOHHOCTU Ha
obyyaemute KbM y4dyeHe. Kio4oB J10CT 3a rnogobpsiBaHe Ha roArotosBkara 3a
yMeHUSTa Ha 21-Bn BEK U aHIraxXxupaHoCTTa UM € CrioCO6HOCTTa Ha rneaarorM4ecKknTe
mMeToan Aa OTroBapsiT Ha €CTECTBEHUTE HAK/IOHHOCTU Ha y4deluTe KbM urpa,
TBOPYECTBO, CbTPyAHNYECTBO 1 niciegsaHe.” (Paniagua, Al, D. Istance 2018: 14).
Ype3 n3non3BaHeTo Ha ropeonmMcaHnuTe TEXHUKN U MeToAMn Ce NoCTUra UMeHHo ToBa.
Cbwo Taka, C BbBMYAHETO Ha obyyaemuTte B cBoeobpaszHa urpa, B KOATO Te
Cb3paBaT, Te CcTaBaT CbaBTOPM Ha Yy4ebHOTO CbAbpXKaHue, a npenojaBawmaT
M3Mon3Ba CBOS OMNMUT, 3a Aa Haco4Ba M HEeHaTpanyMBo MoAepupa MHTepakumaTa, B
KOATO Ha MOMeHTM 0bydyaeMuaTt noema soaewarta pons (Paniagua, Al., D. Istance
2018: 24).. Jobpe e npm n3non3BaHeETO Ha HOBM NOAXOAM Aa Ce npuabpXXame KbM
npenopbkaTta, ve ,MHoBaumute B riperiogaBaHeTo TpsibBa fga ce pa3bupar KaTto
rpoLec, B KOUTO yyYnTesiMTe y4acTBaT B TBOPYECKU M 384bJ1604YEH pa3MnUCbIl, a He
Kato rpocro npunaraHe Ha texHukn." (Paniagua, Al., D. Istance 2018: 30-31).
PerynapHoTO u3non3eaHe Ha onUCaHUTe Mo-rope TeEXHWKW U MeToau B eAWH Mo-
ObNroCpoYeH nnaH, B paMKUTe Ha CceMecTbp M ydyebHa roavHa, we rnokaxe, nanu
MMa noTeHuuan 3a Cb3gaBaHe Ha MeToAOosIorns, KOSATO AaBa pe3yntatm B
obyyeHuMeTo No Yyxa e3ukK, UIn He.

3AKJIIOMEHMUE

~KuBeem B yHUKasleH rnepuos OT YOBELIKATa UCTOpUSI — MHTEH3UBEH rNepuos Ha
ABVXKEHNE, rMpoMsIHa N CbTPECEHMS, KOUTO MOXE HUKOra Aa He ce rnoBTopu. To3um
MOMEHT He e rno-passmdyeH ot [llpocsewjeHnetro npe3 XVII v XVIII B., korato ca
HacTbunjin 3Ha4YnTeJIHN MPOMEHN B OCBEAOMEHOCTTA, 3HAHUATA U TEXHOJIOTMUTE,
npuapy>xeHn OT rojeMu ob6LecTBeEHN MpoMeHU. Hskou rnpomeHn ca 6uam
Cbbs1a3HUTENIHN M MOCTENEHHN U Ca Hakapasu rCuxosiorm4eckute HopMu ja ce
MPOMbKHAT Ha HOBW MECTa, A0KaTo Apyrn ca buin BHE3arHu n TpeBOXHU. TpsibBa
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Aa 3aro4yHeM fa MUC/INM 1 roBOpuM 3a Ab/1I60KOTO M MOBCEMECTHO Bb34ENCTBUE HA
TEXHO/I0rM4YHaTa cpeaa Ha KnbeprnpoCTpaHCTBOTO BbpXYy MHANBUAA U 06LeCTBOTO" .
- A-p Mapu EnkbH (Aiken 2019: 33). XXuBeeM HauCTUHa B YHUKANEH nepuoj Ha
NpOMeHn N HeBMXAaHa AnHaMuka. ObpasoBaHMeTo He Moxe Aa 6bae NogMMHATO
OT NpoMeHsLaTa ce cpefa U HoBaTa KyNTypa, KOSTO HOCAT U u3rpa)xaaTt mnagurte
xopa - HawuTe obyyaemun. EaHa OT 3apauunTe Ha npenoadasaTtenuTe B cdhepaTa Ha
akageMmnyHoto obpasoBaHue, e, CTbMNBaWku BbpXy A[06puUTe, AoKasanum ce C
edeKTUBHOCTTa cM U paboTewn negarorMyeckn MNpakTUKW, Aa Cb3aadaT HOBMU
MEeToA0N0rMn U neparormyeckm Mogenu, KouTo Aa 3anerHat B MHOBaTMBHATa
negarornka, KOsSto ga OTroBOpuM Ha CbBPEMUETO M Ype3 Hes Aa Ce NOCTUrHaT no-
[obpu pesyntaTtu, KOMTO LWe yAOBMAETBOPSABAT M obyvyaemuTe, 1 npenogasatennte
neaarosu.
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N3O0BPAXXEHUSA

IN4eH apXunB Ha aBTOpa

NMPEAN3BUKATEJICTBA N OTPAHUYEHMA NPUN U3ITPAXXAAHETO HA
BU3YAJIHA WAEHTUYHOCT 3A MWHCTUTYUMMN BDBB BUCLUETO
OBPA3OBAHME

Mar. uH>. KpuctuH O3aHsaH
KaTegpa ,MexaHuka", ®MY, TY-Codusa, dunuman Nnosaus,
e-mail: k.ozanian@gmail.com

Pe3tomMe: HacToawmaT goknag ce hokycnpa BbpXy nscnenBaHe Ha KOMMNJIEKCHUTE acneKkTy,
CBbp3aHNn C ¢GOpMUMpPAHETO W NOAABLPXAHETO Ha BU3yanHaTa WAEHTUYHOCT Ha
obpasoBaTtenHuTe MHCTUTYUUMU, crneunduyHO B KOHTEKCTa Ha BucweTto obpasoBaHue B
Penybnuka bbnrapusa. NpoydeHn ca pasnmyHu akTtopu U B3auMOAENCTBUSA, KOUTO ca OT
W3K/IOYUTENHO 3HA4YeHWEe 3a U3rpaxhaHeTo Ha yctonumBa W edekTMBHa Bu3yasnHa
MAEHTUYHOCT. TEKCTBLT pasrnexaa HacneACcTBOTO Ha BUCLWETO o6pa3oBaHNe, KOETO YeCTo ce
yTBbpXAaBa Bb3 OCHOBa Ha 6oratute Tpaamumm n UCTOpUS Ha MHCTUTyumnuTe. OueHsaBa ce
B/IMSAHMETO Ha oOpraHuM3auuoHHaTa CTPyKTypa Ha obpa3oBaTesiHUTE UHCTUTYLUUWU BbpXY
npoueca Ha KoHUenTyanmMsauus n UHTerpmpaHe Ha BusyanHaTta MaeHTUYHOCT. BHuMaHue ce
o6pblia N Ha BANSHWETO Ha pasfIMYyHU 3aMHTEPECOBaHW CTPaHU, KakTo MU CbrnacyBaHOCTTa
MexXay pas/IMyHUTE KaMMyCcu Ha YHUBEPCUTETUTE, KOHKYpPEeHUMUATa B paMKUTe Ha
obpasoBaTtenHuMs nasap W npeausBuMKaTencTsaTa, CBbp3aHM C Bb3MOXHOCTTA 3a
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AOCTbMHOCT. TeKCTbT pa3rnexaa U BbNpocu KaTto ae3nHdopMaumss n HeobxoammocTTa oT
cneuvanuampaHo obopyaBaHe M TEXHOIOMMK, KOUMTO MOraT Aa MOBAUSAAT BbPXY YCMELWHOTO
n3rpaxpaHe Ha KOHCUCTEHTHa W CbrflacyBaHa Bu3yasilHa WMAEHTUYHOCT. [peacraBs ce
K/IIOYOBOTO 3HA4YeHMEe Ha BM3yasHaTa M umdpoBaTa FPaMOTHOCT M HeobxoAMMOCTTa OT
noaAbpXkaHe Ha NOC/Ie40BaTENHOCT M CbIlaCyBaHOCT B NpoLeca Ha BM3yaJilHa KOMYHMKaLMS
Ha obpasoBaTeNHUTE UHCTUTYLUU.

JoknagbT odopMsS HaACOKM M NpenopbkyM 3a npeogossiBaHe Ha MHorobpomHute
Npean3BUKaTENCTBA U OrPpaHNYEHMUS, NPea KOUTO Ce U3MNPaBAT MHCTUTYLMUTE BbB BUCLLETO
obpa3oBaHuMe Npu onuTa 3a M3rpaxxaaHe Ha Bu3lyasiHa MAEHTUYHOCT.

KnrouoBu AyMmu: Bu3yasHa MAEHTUYHOCT, BU3yanHa KOMYHMKaLMWA, BUCWe obpa3oBaHue,
obpasoBaTteneH npouec, 6paHa

Abstract: This paper focuses on the study of the complex aspects related to the formation
and maintenance of the visual identity of educational institutions, specifically in the context
of higher education in the Republic of Bulgaria. Various factors and interactions that are
crucial for building a sustainable and effective visual identity are examined. The influence
of the organizational structure of educational institutions on the process of
conceptualization and integration of visual identity is assessed. Attention is also paid to the
influence of different stakeholders, as well as the coherence between different university
campuses, competition within the educational market and challenges related to
accessibility. The text also addresses issues such as misinformation and the need for
specialized equipment and technology that can impact the successful construction of a
consistent and coherent visual identity. The key importance of visual and digital literacy
and the need to maintain consistency and coherence in the visual communication process
of educational institutions is presented.

The paper frames guidelines and recommendations for overcoming the many challenges
and constraints faced by higher education institutions when attempting to establish a visual
identity.

Keywords: visual identity, visual communication, higher education, educational process,
brand
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BbBEAEHUE

B HacToswaTta amHamumyHa rnobanHa cpepa obpasoBaTesiHUTe WMHCTUTYUMKU ce
n3NpaBaAT npes  MOCTOSHHOTO  MNpeamM3BMKATENCTBO Aa  3anas3garT  CcBosTa
KOHKYPEHTOCMNOCOBHOCT W aKTyasHOCT. B CbBpeMeHHMs CBAT, NpeHacuTeH OT
WHTEH3MBHA KOHKYpPEHUWS 3@ BHMMAHWETO Ha noTtpebutenute, BUCLLINTE yyuniuwa
3anoyBaT Aa YCBOsIBAT CTpaTernm 3a u3rpaxaaHe Ha WMAEHTUYHOCT, KOUTO ca
XapaKTepHW 3a KopnopaTuBHUS CBAT. EAMHCTBEHO 4pe3 [o6po nnaHupaHe wm
yrnpaBneHne Ha pecypcu, UHCTUTYyUMSTa MOXe Aa u3rpagum CuneH u yCTOMYMB
6paHAa, KOMTO He caMO NpUBANYA BHUMAHUETO Ha CTYAEHTUTE WU NapTHLOPUTE, HO U
Cb34aBa AbJrocpoyHa CTOMHOCT U BAMSIHME BbpXy CBOSITA UefeBa ayanTopus.
(Melewar and all, 2018)

N3NTOXXEHUE

MpeansBukatTencrea U orpaHNYeHus

BusyanHata KOMyHuKauusa B cdepata Ha BucweTto obpasoBaHWe € MoOLleH
WHCTPYMEHT, KOMTO MOXe Aa nofobpun yyebHmns onuT, HO CbLLO Taka naBa CbC CBOSA
Habop OT npean3BUKaATENCTBA M OrpaHuyeHus. BHeapsiBaHeTO Ha cTpaTermuTe,
NPUAOXKUMN 3@  KOpMopaTMBHA  WAEHTUYHOCT, NpeacTaBnsiBa  OCHOBHO
npean3BUKaTeNICTBO 3a YHUBEpPCUTETUTE rnopaau NPUCHLUNTE UM CTPYKTYPHU WU
6104XXETHU OrpaHNYeHuns.

AbnroroagvwiHM Tpaanuuum

MHOro yHuBepcuTeTM uMaT 6orata WUCTOpPUMS WU YTBbPAEHW Tpaauuuu, KOUTO
AONPUHACAT 3@ TAXHATa WMAEHTUYHOCT. Te3nm Tpaauuum MoraT Aa HacbpuaTt
YyBCTBOTO Ha FOPAOCT U NIOSJIHOCT Cpel, YHUBEPCUTETCKATa U coumanHa o6uHOCT.
Mpwn akTyanusmMpaHe UM MOAEPHM3MPAHE Ha MAEHTUYHOCTTA Ha MapkaTa obaue
MOXe Aa MMa CbNpoTMBa OT CTpaHa Ha Te3u, KOUTO CMSATAT Te3uM Tpaauvumm 3a
cBelweHn. locturaHeto Ha 6anaHC Mexay 3ana3BaHEeTO Ha HacneacTBOTO M
NpMeMaHeTo Ha WHOBAUMWUTE W3UCKBa BHMMATeNHO obMucnsHe U edekTuBHa
KOMYHUKALUUS CbC 3aMHTEPECOBAHUTE CTpaHM, 3a Aa Ce NoJyuYu cbriacume 3a
BCSIKakBM NMPOMEHU B MAEHTUYHOCTTA Ha MapkaTa. (Waeraas and Solobakk, 2009)
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OpraHusauMoHHa CTPYKTypa

OpraHusauMoHHaTa CTPYKTypa Ha YHUBEPCUTETUTE YeCTO He ce aganTupa JIeCHo
KbM KOpropaTuBHaTa KOHUeNnuus Ha bpaHampaHe. Te3n WMHCTUTYyUUM pasnonaraT
CbC C/TIOXHM YNpaBNEHCKN CTPYKTYpu, 6oraT Habop OT BbTPELUHM 3aUHTEPECOBAHMU
CTPaHM U UCTOPUYECKN aKaZeMUYHW TpaauuMm, KOUTO He BMHaruM cbBnagaTt C
enHoobpasHua 6paHauHr. lMpouecuTe Ha B3eMaHe Ha peleHus, NaaHupaHe U
NPUOPUTU3MPAHE YECTO Ca CJIOXKHM M AbJIrM, KOETO MOXE Aa Bb3NpensTcTBa
yCrelwHaTa peanmsauns Ha ycnelwHa WAeHTUYHOCT, NoHeXe B CBeTa Ha bpaHauHra
B KOHKYPEHTHa Cpefa YecTo € Hy>XHa 6bp3nHa, MBKaBOCT U He3abaBHa peakuus.

Pas3sinyHu 3aMHTEpecoBaHU CTPaHu

YHMBEpPCUTETUTE MMAT LUMPOK KPbr OT 3aMHTEPECOBaHM CTPaHM, BCsSIKa CbC CBOMU
YHUKaNHN 0o4akBaHUs U NepcnekTueun. Hanpumep, CTyAeHTUTE TbPCAT MHCTUTYLMS,
KOSTO OTroBapsi Ha TexHWUTe akKadeMWYHM W nNpodecuoHanHM uenu, AOoKaTo
npenogaBaTenuTe LeHAT O6KPbXEHNETO, KOEeTO HacbpyaBa TAXHATa akaZeMnyHa m
n3cneposatencka pabota. ANyMHM OT CBOS CTpaHa CbXxpaHsBaT eMOLUMOHaNHu
BPb3KM C YyHMBEpcuTeTa M UCKAT Aa BUASAT ycrnexa Ha CBOsTa anMma martep.
CbrnacyBaHeTo Ha pas/IMYHUTE HYXAM W TbPCEHUS Ha Te3M 3auMHTepecoBaHu
CTpaHu, AOKATO CbLUEBPEMEHHO Ce M3rpaxxaa CuiHa MAEHTUYHOCT, NpeacTaB/isBa
3HAUYMTENHO Npean3BMKaTENICTBO. 3a NOCTUraHe Ha To3n 6anaHc, YHMBepcuTeTuTe
TpsbBa pa npoBedaT M3CNeABaHUA M Aa NOAABPXAT aKTUBEH Auanor CbC
3anHTEepecoBaHUTe CTpPaHWU, C Len pa3bnpaHe Ha TEXHUTE Bb3MNPUATUS U CTPEMEXM.
C Ta3n nHdbopmaumsa moraT aa GopMynupaTt MAEHTUYHOCT Ha MapkaTa, KOSTO e
Cbpa3MepHa C OYaKBaHUATa WU UHTEpecuUTe Ha BCUYKWM 3aUHTEPECOBaHW CTPaHMW.
(Alam and all, 2016)

®dunHaHCcUpaHe

3a pa3nnka OT KOPNOpaTUBHUS CEKTOP, YHUBEPCUTETUTE YECTO ce cbnbCKBaT C
orpaHMyeHn pUHaHCOBU pPecypcu, KOUTO HE NO3BOJISABAT 3HAUYUTENHU UHBECTULMN
B WMHMUMATUBM 3a 6paHaupaHe. Brog)XeTute MM ca CTPUKTHO OrpaHUYeHun WU
6paHAVHIBT PSAKO € NPUOPUTET B pasnpeneneHneTo Ha cpeacrtsaTa. B cbuloTo
BpPEME, YHUBEPCUTETUTE He paboTAT CbC cbwata ¢GUHAHCOBA CTUMYyMauus 3a
NPUXOAN KakKTO KoprnopauuuTe, KOeTo OrpaHuMyaBa TsAXHaTa CcrnocobHocT Aa
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WHBECTUpaT B 6paHAuHr. [lopy Korato ce CTpeMsiT KbM AudepeHuMaums u
KOHKYPEHUMS 3a CTYAEHTU U Pecypcu, Te ce U3NpaBsAT Npea NpeansBuKaTescTea B
OTAENSHETO Ha CPEACTBA 3a WMpPOKOMaLWabHn ycunms 3a 6paHanpaHe.

CbrnacyBaHe BbB BCUYKMN KaMNyCUu

YHMBEPCUTETUTE C MHOXECTBO KaMmnycu unu dunvanm ce usnpasaT npen
NpeaAn3BMKATENCTBOTO JAa NoaabpXaT KOHCUCTEHTHA WAEHTUMYHOCT, [A0KaTo
NMo3BONABAT SIOKANHM aganTtaumun. Bcaka oTaenHa nokaumsa Uam 3BeHO MOXe Aa UMa
CBOW CNeUN@UUYHMN XapaKTEPUCTUKN, KOUTO MOXe Aa 6bae TpyAHO Aa Cce CbyeTasT.
3a nocturaHe Ha 6anaHc Mexay obuwaTta BU3MS M MHAMBMAYANHOCTTa Ha BCSKa
nokKauus, yHUBepcuTeTute TpsibBa [1a YCTAHOBSAT SICHWM HACOKM 3a 6paHaa. Tesu
HACoOKM TpsA6Ba Aa NpeaoCTaBAT MBKABOCT HA OTAENHUTE KaMnycu unu dunmanu,
HO CblLUEBPEMEHHO Ja rapaHTUpaT, Y€ OCHOBHUTE LEHHOCTM Ha 6paHaa u
NoC/NaHMUATa OCTaBaT NOC/AeA0BaTENHMN U CbIacyBaHU BbB BCUUKN CTPYKTYPMU.

KoHkypeHUuuna

BucweTto obpasoBaHne e CUHO KOHKYPEHTHa cpeAa, Tbi KaTo YHUBEpPCUTETUTE Ce
CbCTe3aBaT 3a CTYAEeHTU, npenojasaTtenn, uUHaHCMpaHe W NapTHbOPCTBa. 3a Aa
ouenesatr n npeycnedar, Te TpsAbsa Aa npunaraTt KOpNopaTuUBHW CTpaTerum, KaTo
3ano4BaT C UAEHTUPUUMPAHE Ha CBOETO YHMKANHO CTOMHOCTHO MNpeasioXeHue w
edeKTMBHO KOMYHWKMpAT Ta3uM CTOMHOCT u4pe3 6paHaa u Bu3lyasnHaTa Cwu
naeHTndHoct. OcsBeH ToBa, Te TpsAbBa Aa cneasaT W pearmpaTt Ha cTpaTerumTe 3a
6paHaAnpaHe Ha KOHKYpPeHTUTe, 3a Aa noaabpXaT no3uuumte CuM B CBOSAITA cpeja.
(Drori and all, 2013)

Mpo6nemu c AOCTBLNHOCTTA

BusyanHaTa KOMyHMKauUMs Ce OCHOBaBa Ha CMocobHoOCTTa Ha 3puTens paa
Bb3MpUEMa U UHTEPNPETMPA BU3YaSTHN E€/IEMEHTU U MHbOpMaunsa. ToBa MoXe Aa
cb3faje Npean3BUKaTENCTBA 3@ XOpa CbC 3pUTENHM YBPEXAAHUSA, KOUTO MOXe Aa
Ce HYXAaAT OT crneumduyHM WHCTPYMEHTUM wunu npucrnocobneHus. CblIo Taka
LUBEeTHaTa cfienoTa MoXe Aa Bb3MpensaTcTBa NpaBWUIHOTO Bb3npueMaHe Ha 6paHaa
N HeroBaTa BM3yasiHa KOMYHMKauUuMsA. Te3n U MHOro Apyru acnektu Tpsibea Aa ce
B3eMaT npeaBua 3a YCMNewHOTO NnpunaraHe Ha UAEHTUYHOCT, KOATO Aa o6CcnyxBa
lUMpoKaTa rama OT y4aCTHULM BbB BUCLLUETO 06pasoBaHue.
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Ae3nHdpopmaumn

BusyanHata KOMyHuKauusa, nofobHO Ha BCekM Apyr e3uK, Moxe pa bbae
HenpaBuUAHO WU3TbJKyBaHa. ToO3M BWA HeAOpa3yMeHUss MOXe Aa Npou3TuyaTt oT
KYNTYPHU pasnmums, nurnca Ha Noaxoasil, KOHTEKCT UK C/I0XHOCTTA Ha BM3yanHUs
maTepuan. lpekaneHOTO pasuyuTaHe Ha Bu3yasHM MaTepuann 6e3 agekBaTHO
obsicHeHMe MOXe Aa aosene A0 Ae3nHdopmaumns. 3acny)Kasa ga ce otbenexun Cbluio
Taka, 4ye Bu3yanusaummTe MoraT ga 6baaT MaHunNynuMpaHu, 3a ga npegaaar
YMULINEHO HEBSAPHA WM noasexajalla nHdopmaums.

Heo6xoaMMoCT OT cneymanm3smpaHm ymeHus B obnacrtra Ha AM3aiHa

Cb3aaBaHETO Ha edeKkTMBHA BM3yanHa KOMYHUKaLUMUA YeCTO M3UCKBa OnpeaesieHo
HMBO Ha EKCNEepPTHW MO3HaHMS B 0651acTTa Ha NPUHUMNUTE Ha AM3alHaA, KakKTo U
YMEHUS 3a M3nos3BaHe Ha codTyep M WMHCTPYMEHTM 3a Au3aliH. He BCuUKM
YHUBEPCUTETCKU CNYXWUTENW pasnonaraT C Te3N YMEHUS UKW C BPEMETO Aa '
npuaobusaT. bes noaxoaawM AM3aMHEPCKUM YMEHUS BU3YasSIHUTE KOMYHUKaLMU
mMoraTt aa 6baat o6bpkBalM, TPYAHW 3@ Tb/IKYBaHE MW HEMNPUBIEKATENHU, KOETO
MOXE Aa KOMMNpOMeTUpa TaxHaTa epeKTUBHOCT U UMUAXKA Ha MHCTUTYUMSTA.

LUncdppoBa rpaMmoTHOCT

C Bb3x0oAa Ha uundpoBuTe TexHoMOrMM B 06pa3OBaHMETO Yy4dyeHuumuTe U
npenogasatenute TpsbBa Aa npuTexasaT onpeaeneHo HUMBO Ha uudposa
rPAaMOTHOCT, 3@ Aa M3Mnon3BaT Mb/AHOLEHHO BW3yasiHaTa KOMYHWKaumsa. ToBa
BKMOYBa pa3bupaHe Ha HauMHa Ha M3Mon3BaHe Ha UUPPOBU WMHCTPYMEHTH,
Tb/IKyBaHe Ha uuMdpoBn un3obpaxeHns W pasno3HaBaHe Ha [AOCTOBEPHU OT
HeAOCTOBEPHM WU3TOYHMUM. [Apyr acnekt Ha To3u npobnem e TexHosiormyHata
nponact MexXay HSAKOJIKOTO TMOKOSIEHUS, KOUTO eAHOBPEMEHHO W3rpa)kaat
yHMBepcuTeTckata o6buwHOCT. BCMYKM Te3nm acnekTu MoraT 3HauuTesnHoO Aa
3aTPYAHAT BU3yanHaTa KOMyHuMKaums B umdposa cpeaa.

MocnepoBaTesIHOCT U CbrnacyBaHOCT

YHUBEPCUTETUTE Ca OFPOMHMN OpraHM3aumnmn C MHOXECTBO OTAENIN U 3BEHa, BCSKO OT
KOWUTO OTroBaps 3a CBOUTE KOMYHMKAUMOHHM MaTepuanu. OcurypsiBaHeTo Ha
NnocnefoBaTeNIHOCT M CbrNacyBaHOCT B MOCNaHMsATa Ha 6paHaa, BuU3yanHuTe
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e/leMeHTU N TOHa e npeau3BMKaTeNncTBo. HecboTBeTCTBUATA MoraTt Aa oTcnabsar
UMMAXKa Ha UMHCTUTYyUMaTa U Aa BHecaT obbpkBaHe. lMocnaHugata TpsabsBa Aa ca
HaZeXAHW U Aa HaMupaT OTK/IMK cpef noTpebutenute, KOETO U3NCKBa MOCTOSHHO
npoyyBaHe, cnefeHe 1 akTyanusauus. B akagemMnyHute otaenun n yyebHute 3BeHa
CTaBa 04YeBMAHO, 4Ye npwunaraHeto Ha 6paHa cTpaterMuTe e TpyaHo 6e3
cneunduryHa ekcnepTHa NoAaKpena, Tbil KaTo YHUPUKAUNATA U KOHTPOIBT BbPXY
BM3yasiHaTa KOMYHWKauUMA B paMKuUTE Ha TakuBa TrojieMuM W pasHOpPOAHU
opraHusauunu npeacTtasnisgBa 3Ha4YUTeNHO npeaussukartencrteo. (Mnunesa, 2015)

MopApbIKKa

YCTaHOBABaHETO M MNOAAbPXAHETO Ha MapkaTa Ca npouecu, KOUTO W3UCKBaT
OBbATOCPOYHN YCUAINA U ONUT. YHUBEPCUTETUTE Ce HYXAAsdAT OT crneumanmsavpaH
otaen 3a 6paHAuHr, KBannduUUMpaHM Cneuumannctu U CnaoTeH eKun, KOMUTOo Aa
rapaHTupa, 4e BM3yasiHaTa KOMyHMKaumsa e edekKTuMBHa WM nocnesoBaTesHa.
MNHBEeCTMpaHETO B HAaCOKN Ha UAEHTUYHOCTTa U obyyeHue 3a TAXHOTO MON3BaHe e
OT CblUeCTBEHO 3HayeHue, 3a Jda Ce rapaHTupa, 4e BCUYKKM, y4dacTBalun B
KOMYHMKaUMATa, Ce npuabpXaT KbM YCTaHOBEHWTe CTaHgapTM Ha ©6paHaa.
LanocTtHuAT noaxod v nobpe KOOPANHUPAHUAT €K1n ca OT pellaBallo 3HayYeHue 3a
YCMEewHoTO noaabpXaHe W YyTBbpXAaBaHe Ha YyHuBepcuteTckuss 6paHa B
KOHKYypeHTHaTa cpefa Ha BUcweTo obpasoBaHue.

M3mMepBaHe Ha Bb3AeNCcTBMETO Ha 6paHaa

OueHkaTa Ha Bb3AEWUCTBMETO Ha WMAEHTUYHOCTTA Ha MapkKaTa e C/I0XeH npouec
nopagu HemHus abcTpakTeH XapakTep. YHMBEpPCUTETUTE MoraT JAda Ccneast
nokasaTesnm KaTo MocewaeMocT Ha yebcanTa, akTUBHOCT B COUMANIHUTE Meaun U
6poii HoOBO3anMCaHW CTyAEHTU, HO Bpb3KaTa Ha Te3n pe3ynTtaTu C UAEHTUYHOCTTA
Ha YHMBEpPCUTETA He € npsika. Bb3npuemMaHeTo Ha MapkaTta ce dopMmupa OT
pa3fn4YyHU PaKTopu, BKIIKOYUTENIHO aKageMMYHa penyTauns, Hay4YHu MOCTUXKEHUS,
CTYAEHTCKM ONUT W aHraxumpaHocTt. [lpoBexaaHeTo Ha u3cneaBaHus 3a
Bb3npuemMaHeTto Ha ©O6paHaa u cbbupaHeTto Ha ob6bpaTHa Bpb3Ka OT
3aMHTEpPECOBAHUTE CTpPaHM MOXe Aa NpeAoCTaBM LEeHHW MNpPO3PEeHUsi, HO TOYHOTO
M3MepBaHe Ha MNpPSKOTO Bb3AENCTBME HA MapkKaTa BbpxXy pe3yntatute ocCcTaBa
npean3BuKaTesnicTBo. Bbnpekn ToBa, yHMBepcuTeTUTe TpsibBa Aa WMHBeCTMpaT B
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pefoBHa OLleHKa Ha Te3u MnokasaTenu, 3a Aa CbOTBETCTBAT Ha CTpaTernyeckuTe cu
Lenn 1 Aa B3eMaT OCHOBaHM Ha AaHHW pelleHnsa 3a nogobpsasaHe Ha CBOS H6paHa.
(Keller, 2003)

SAKJTHOMEHME

OcobeHoCcTMTE Ha oOpraHu3auMoHHaTa KyNTypa, C/IOXHOCTTa Ha B3eMaHeTo Ha
pelweHna B audysHa CTpyKTypa, orpaHnyeHaTa Bb3MOXHOCT 3@ OpraHmM3mpaHe Ha
dunHaHCOBUTE pecypcu WM npeausBuKaTencresata, CBbp3aHWM C KOANMYECTBEHOTO
n3MepBaHe Ha Bb3BPbLUAEMOCTTAa Ha MHBECTUUMUTE B bpaHAWHI, NpeacTaBnsiBaT
peanHun 6apuepu 3a yHMBEPCUTETUTE NPU ONUTUTE UM Aa BHeAPAT KOPNOPaATUBHMU
noaxoau KbM 6paHa pa3BuTMETO. 3a ycnewHaTa ajantaunsa Ha Hau-pobpute
npakTuku B obnacrtra Ha 6bpaHAMHIa KbM KOHTEKCTa Ha BucweTto obpasoBaHue e
Heobxoamm noapobeH aHanM3 Ha OpraHu3auMoOHHaATa AMHAMMKA WU KOMMNEKCeH
yrnpaBieHCKMU MNoAXOo4 3a MpeofosisiBaHe Ha CblleCTByBallMTE OrpaHuU4veHus 3a
BCSAKA €efHa WHCTUTYyUMS, B3UMaWKuM npeaBuj HenHute cneumdukn, pecypcu,
KOHKYpPEHTHa cpefia N BCUYKWN ApYyru ropeonucaHun daktopu.
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cTpoutencteo u reogesuns (YACI), Codus, bunrapus,

e-mail: mariia_ivanovva@abv.bg

Pe3oMme: Bbp30TO pa3BUTUE HA U3KYCTBEHUSA UHTENEKT U UHTErpupaHEeTo My B pas/inyHu
cchepn BoasaT Ao TpaHchOpMaLMOHEH HanpeabK B apXUTeKTypHaTa NpakTuka, BKAOUUTENHO
B obnactta Ha 3D cKaHMpaHeTO Ha WHTEPUOPHM npocTpaHcTBa. CeMaHTUYHOTO
cerMeHTMpaHe kKaTo dyHAaMeHTasiHa 3aga4a B KOMMNKOTbPHOTO ,,3peHune” (Computer Vision)
HaMmMpa LWWPOKO MPUNOXEHMe B onepaumuTe, CBbp3aHM C ob6paboTka Ha AaHHM nog
¢dopmMaTa Ha obnaum OT TOUKM, C KOETO nognomara CTPyKTypupaHeTO U OCMUC/SIHETO Ha
BaXXHa M3xoAHa MHdopMaums, Nnpean aa ce npeMnHe KbM npoekTtHa dazsa. OT pasno3HaBaHe
n knacudbukauma Ha obekTu, A0 UANOCTHO AewndpupaHe Ha KOHTEKCTa, B KOWTO ce
HaMunpaTt, TeEXHONOormnmTe, 683MpaHI/I Ha WU3KYCTBEH WHTENEKT, MNpuTeEXaBaT NOTEHLUWMaNa
3HAUMTESTHO Aa ONTMMMU3MPAT NMpoLEeCcUTe Ha CMUCNIOBO pasaensHe Ha 061ayHu CTPYKTYpu 1
yNnaBsAHETO Ha KOMMJIeKCHW reoMeTpuu, MNOBMULIABAMKW TOYHOCTTA U edeKTUBHOCTTa B
CpaBHeEHWE C TpPaAULUNOHHUTE METOoAN.

KnouyoBn oyMm: 1U3KyCcTBeH MHTeNnekT, 3D ckaHMpaHe, CEMaHTUYHO CErMEHTMPaAHe,
obnauun oT To4YKMU

Abstract: The rapid development of artificial intelligence and its integration into various
fields are leading to transformative progress in architectural practice, including 3D
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scanning of interior spaces. Semantic segmentation as a fundamental task in computer
vision finds wide application in data processing operations, thus supporting the structuring
and understanding of important source information in the form of point clouds before
proceeding to the design phase. From identifying and classifying objects to fully exploring
the context in which they are found, Al-based technologies have the potential to
significantly optimize the processes of semantic segmentation of cloud structures and the
capture of complex geometries, increasing accuracy and efficiency compared to traditional
methods.

Keywords: Artificial Intelligence, 3D Scanning, Semantic Segmentation, Point Clouds

BbBEAEHUE

KoMNNekCcHOTO pa3BUTUE Ha U3KYCTBEHUSA WHTENEKT Ce NposiBABa B Cb3JaBaHe U
YCbBbpPLIEHCTBAHE Ha a/ifOPUTMU U CUCTEMN, OPraHN3npaHn Taka, Yye aa oTpasssaT
B ronsiMa CTteneH KOrHUTUBHUTE CNOCOBHOCTM Ha xopaTa. (Selviah, 2020) Tosa
[aBa Ha MaWMHUTE CrnocobHOCTTa Aa Bb3npueMaTt nHdopMauns, Aa s aHanumsmpar
N 4Ype3 paunoHanHM MexaHu3Mm ga ce obyyaBaT BbB B3eMaHETO Ha peweHus. lNpe3
nocnegHuUTe roAMHU WU3KYCTBEHUAT WHTENEeKT 3aemMa MNbpBOCTENEeHHa pons B
ONTUMM3MPAHETO Ha peguua npouecu B pasnMyHM  chepum Ha XKUBOTA.
BcenpoHnKBawWoTo My BAMsHWe B obnactrta Ha 3D CKaHMpaHeTO Ha WHTEePUOPHU
NnpocTpaHcTBa BoAW A0 3abenexuteneH Hanpeabk B aBTOMaTM3aumaTa Ha
pasnMyHuUTEe My naMepeHus: oT cbbupaHe npe3 obpaboTka A0 MHTepnpeTaumsa Ha
TPpUU3MEPHU AaHHM. CMUCIOBOTO pasaensHe Ha obnauu OT TOYKU, FeHepupaHu
ypes3 CKaHWpaLLKn yCTponcTea n codTyepm, € KI04OB acnekT OT aHasn3a UM u urpae
BaXXHa poss NpuU HyXxaa OT nMpeuusHo agewndpupaHe Ha MpPOCTPaHCTBEHU
KOH(Urypaumm, naeHtnduumpaHe n KateropusvpaHe Ha pasfiMyHM Mo CbLHOCT
06eKTM N TexHuTe B3aMMOBPBL3KWU, KaAKTO M M3BAMYAHEe Ha WHdopMauusa 3a
KOHTEKCTa, B KOWTO ce Hamumpart. (Sun et al., 2020) Te3n ycunusa gocera 4ecto ca
Ce OCHOBaBa/IM Ha PbYHUN N3MEePBaHMS M 06N BU3YyasIHM OLLEHKW - Npouecu, KOUTo
OTHEMaT MHOro BpeMe M B U3BECTHa CTeneH ca CybeKTMBHWU MO CBOSTA CbLUHOCT.
lMpeunsHoTo U3cneaBaHe Ha XapakKTePUCTUKUTE Ha MHTEPUOPHUTE MPOCTPAHCTBa €
BaXKHa NpeAnocTaBKa KakTo 3a YCMNEeLWwHOTO UM pa3BuTMe B NpoeKkTHa dasa, Taka u
3a MbJIHOLEHHOTO MM Yyrpas/ieHMe M MOAAPbXKKA MO BpeMe Ha eKkcnioartauus.
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BHeapsiBaHeTO Ha anropuTMn, NOAYMHEHWN Ha U3KYCTBEH MHTENEKT, BCe NnoBeye ce
AOKa3Ba KaTo YycrnewHa cTpaterMs 3a pasBuTUEe, TbW KaTO MWHOBATUBHUTE
CbBpPEMEHHW MPaKTUKN pe30HMpaT C NOBULLEHUTE U3NCKBAHUSA 3a eDEeKTUBHOCT U
kayecTtBo. (Selviah, 2020)

(a) Input point cloud (b)Patch generation (c) Semantic segmentation

dur. 1 - CeMaHTUYHO cerMeHTUpaHe Ha obnak OT TOUKM
N3N O0XXEHUE

Moa ceMaHTUYHOTO cermMeHTMpaHe Ha obnak Touykum ce pasbumpa npoueca Ha
acouuMmpaHe Ha ,CMUCNOBU eTUKETU" KbM OTAESIHU TOUKM WM KOMMOHEHTU B
HeroBusa obxeaT. B kKoHTekcTa Ha 60paBeHETO C MHTEPMOPHM NPOCTPAHCTBA TOBa
obo3HayaBaHe BKJ/O4YBA pa3no3HaBaHe, J/lOKanuM3MpaHe W KaTeropm3mpaHe Ha
06eKTN, apXUTeKTYpHWU eNleMeHTU U MNPOCTPAHCTBEHW pEernoHM Bb3 OCHOBA Ha
TEXHUTE XapaKTEPUCTMKM N B3aMMOBPbB3KM (HanpuMmep CTeHu, nogose, Mebenwu,
Bpatu, npo3opun u ap.). (dpur. 1) (Selviah, 2020) MNMonzata OT CEMAHTUYHOTO
cermMeHTUpaHe B obnactra Ha 3D ckaHupaHeTo n obpaboTkaTa Ha obs1aum OT TOUKMK
ce CcbCToM B cnocobHocTTa My Ja ocurypssBa no-gobpa npoCcTpaHCTBEHA
OpueHTaums B CKaHMpaHaTa cpena, M3BAWMYAMKKM 3Ha4YuMMa MHdopMaumsa oT Hes.
AHanNuU3bT U PEKOHCTPYKUMATA Ha WMHTEPUOPHU cueHu, basmpaHm Ha M3KYCTBEH
WHTENEeKT, YyNeCHSABAT Cb34aBaHETO W ONTUMU3AUMATA Ha AM3anHa, KakTo U
edeKTMBHOTO MJlaHMpaHe Ha HEeroBoTO pasBUTUE CrpsMO MpolecuTe, KOUTO
noMelwiaBa. Bb3MOXHOCTTa 3a BuM3yanm3auus U ,pasxogka B MHTEPUOPHUTE
npocTpaHcTBa npeau dusmyeckata WM peanusaumsa C scHa npeacraBa  3a
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CTPYKTYPHUTE WM efieMeHTM noanoMara uaeHTMdUUMpaHeTOo Ha MoTeHuManHu
npobnemn, B3eMaHeTo Ha MHMOPMUPaAHU pelleHuns, pa3paboTBaHe Ha pas3IUYHU
BapuvaHTM 3a pasnpepeneHve C ONTUManHM KoMbuHaumnm wn nogpenba Ha
o63aBexaaHeTo, KakKToO M OueHKaTa Ha Bb34eNCTBMETO My BbpXy USA0CTHaTa
ecteTnka U GYHKUMOHANHOCT Ha MNpPOCTPAHCTBOTO. Te3n MPUHLUMMKU Ca BanugHu
KaKTO npu pa3paboTBaHETO Ha HOBOMOCTpoeHM o0b6ekTn, Taka u B cdepaTa Ha
OoMna3BaHeTo Ha KYNTYpPHO HacneacTBO, KbAETO MPeuM3HOTO AOKYMeHTMpaHe e OT
BaXXHO 3HayeHne. B NHTEpPUOPHOTO NpPOEKTUPAHE NPUIOXKEHMSATA HA CEMAaHTUYHOTO
CerMeHTMpaHe BKJYBAT M UHTErpMpaHe Ha TexXHONorMum 3a yMmeH AoM. Ypes
pazbupaHe Ha YHKUMOHANHOTO pasnpeneneHMe M KOMMOHEHTUTe Ha AaAeHo
NPOCTPAHCTBO, AOMNB/IHEHO CbC CEH30PM 3a@ Bb3MNpMeMaHe Ha XXeCTOBE UM KOMaHAu,
cuctemmnte ¢ MM Morat ga ocurypsit No-UHTYUTUBHO N e(PEeKTUBHO B3auMOAENCTBME
C MVHTE/INreHTHM YCTPOWCTBA, aBTOMATM3MpPaAHO YMpasB/ieHWE Ha OCBET/IEHUETO,
TeMnepaTtypata , CUCTEMUTE 3a O3By4daBaHe, NepcoHanMsaumsa wm aAp., KOeTo
nosuwasa KkKoMdpopTa MO BpeMe Ha ekcnjoatauMss W Ccb3gaBa YCTOMUYMBU
AVN3aNHEepPCKM NPaKTUKKU, HACOYEHU KbM eHepruinHa edekTUBHOCT. CeMaHTUYHOTO
cerMeHTMpaHe Ha obflaum OT TOUKM € LEeHHO M B NpunoxeHuaTta 3a gobaseHa
peanHocT (AR) u BuptyanHa peanHoct (VR). (Sun et al., 2020) Ype3 pa3bupaHe Ha
CbLUHOCTTa Ha cpefaTa U HEMHUTE efleMEHTU aNropUTMUTE 3a U3KYCTBEH UHTENEKT
pasnosiarat C MexaHM3MuUTe Aa HacnareaTt AurnTtanHu o6ekTn BbpXy HM3M4ecKoTo
NPOCTPAHCTBO MNO-TOYHO W [AOCTOBepHO. ToBa nomMara 3a Cb34aBaHETO Ha
Bb34eNCTBallM  BUPTyasHW  Cpean, KOUTO  pearnpaT  peasMCTUYHO  Ha
B3aMMOAENCTBUATA C NOTpebuTennte n KOHTEKCTa, B KOWTO Ce HaMupar.

TPAANMUNOHHM METOAU 3A CEMAHTUYHO CETrMEHTUPAHE

CeMaHTUYHOTO CerMeHTMpaHe € AMHAaMWYHO pa3pacTtBawa ce o06nact Ha
n3cneaBaHuUs, XapakTepusupalwa ce C HenpekKbCHAT MPUTOK Ha MNOCTUXEHUS B
KOMMKTbPHUTE anroputMM U cpeacTBaTa 3a ONTUMM3AUMUS C LeN NOCTUraHe Ha
BMCOKA TOYHOCT. Ta obxBawa CAMBAHETO Ha pas3nyHm dopmaTtm MHdbopmauus,
BkAtounTeNnHo RGB mn3obpaxeHnsa n ckaHupanm moaenu ot LiIDAR, koeTto cnomara
3a CMWUCMIOBOTO pa3ynTaHe Ha CroXHW TpumuaMepHu cpeawn. (Tosteberg, 2017)
Mopaau obwunpHMa obem OT AaHHM 3a 06paboTka M KOMMNEeKCHaTa UM CTPYKTYpa,
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TPAANLUMOHHUTE METOAM pa3uuTaT B roaisiMa CTerneH Ha aBToMaTM3MpaHW MpoLecH,
AOMNb/IHEHWM OT YOBelKa eKcnepTHa HaMeca B eTanuTe Ha MapKupaHe Ha U3XO4HMU
AaHHM, dKWHaA HacTpoMKa Ha napaMeTpyu W UHTepnpeTaums Ha nojaydyeHuTe
pesyntatu. lNpumep 3a TpaAUUMOHHM TEXHWKM Ca: pa3pacTBaHETO Ha PEervoHu
(Region Growing) (c¢wur. 2), npu KoeTo Ha 6a3za nbpBOHa4anHO M3bpaH LEHTbP U
onpeneneHn Kputepum 3a cxXxoACTBO Ha CbCeAHUTE MY TOYKW afNrOpUTbMBT Cb34aBa
otaenHn obnactu B pamMkmTe Ha obnaka, kakto u pad-metoante (Graph-based
Segmentation) (cdwur. 3), kouTto TpaHchopMmmpaT obaka oT TOUKM B rpad C BbpxoBe
n pebpa, npeacTtaBnsiBaWm BPpb3KUTE MEXAY OTAENTHUTE TOYKM C 67IM3KM CBOWCTBA
( kaTto no3unumsa, uBaT u ap.). (Sun et al., 2020) BaxHo e ga ce otbenexu, 4Ye To3un
TN NOAXOAM 3@ CEMAHTUYHO CErMeHTMpaHe YeCcTo Ca OrpaHM4YeHn B CNOCOBHOCTTa
Ccu ga obpaboTeaTt MawabHm cueHu, Aa ce CNpaBsT C OTKJIOHEHUS U Aa ce aganTupart
KbM MPOMEHUTE B OCBET/IEHMETO WM YCNOBMUATA Ha OKO/IHaTa cpeaa.

PA3SBUTUE HA UBKYCTBEHUA UHTENEKT

Pa3BUTMETO Ha TEXHUKM 3@ aHaNU3 Ha obnaum OT Touku, 6a3npaHn Ha U3KYCTBEH
WHTENEKT N HEBPOHHM MpPEXMU, NpeTbprsiBa yCTONYMBa pEBONOLUNS, 3a4BUXKBaHA OT
Hanpeabka B MeTodonornmTe 3a Abnb6oko obyyeHne (Deep Learning), HanuumeTo
Ha obwunpHM Habopu OT AAHHM M yCNewHOTo pa3bupaHe Ha KOMMJEKCHUTE UM
napametpu. (Tosteberg, 2017) Cb3paBaT ce u XubpuaHu cneunmanmanpaHu
apXUTEKTYpU, KOUTO M3NO0N3BaT AONbJfiBaWMTE Ce MnpeauvMCcTBa Ha OTAesSIHUTE
BMAOBE HEBPOHHM Mpexu, C uen noaobpssaHe Ha Bb3MOXHOCTUTE 3a CMUC/IOBO
pasaensiHe n npeoaossiBaHe Ha 0CoO6eHOCTM KaTo pa3iMyHa NJAbTHOCT Ha obnaunte
OT TOYKM, JSIMMNCA Ha $SCHaA CTPYKTypa M NpPOTMBOPEYMBU MPOCTPAHCTBEHMU
B3auUMOBPBH3KN. [PUNOXKEHMETO HA M3KYCTBEH WHTENEKT 3HAuyuTesIHO MOoBMLLABA
TOYHOCTTa M edeKTUBHOCTTa Ha npouecuTte, HO BCe NaK MOCTaBs BMCOKM
M3NCKBAHMSA OT rneaHa To4yKa Ha M3YUCIUTENHM pecypcu U npodecnoHanHa
eKcrneptmsa npu 3ajaBaHe Ha WM3XOAHM AaHHKW 3a obyyeHue M pasumTaHe Ha
pesyntaTtu. (Selviah, 2020)
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dur. 4 n 5 - Mpunoxernne Ha PointNet
POINTNET

PointNet e BogeLwo pelweHe 3a CEMaHTUYHO CerMeHTMpaHe Ha obnaun OoT TOYKM,
6a3mpaHo Ha n3KkycTtBeH uHTenekT. (pur. 4 n 5) (Qi et al., 2017) Ta3n apxmTekTypa
aZpecumpa npucblunTe NpeamsBuKaTencrTsa npm obpaboTkata Ha HECTPYKTYpUpPaHU
AAHHU U € Kpalbrb/jieH KaMbK 3a pa3/IMYyHM 3a[a4Mn OT eCTECTBOTO Ha KOMMIOTbPHO
3peHue. lNMpegmmcreata Ha PointNet B ceMaHTUYHOTO CerMeHTMpaHe ce AbJ/KAT Ha
HAKOJIKO OTAMYUTENHM Xapaktepuctukm: PointNet 6opaBu cbc cyposu obnaum ot
ToukM 6e3 HeoH6X0ANMMOCT OT PbYHO U3BAMYAHE HA CBOMCTBA WM APYIU CTbMKK 3a
npeasaputenHata WM o6paboTka, KOeTO 3amna3Ba CTpPyKTypHata USaN0CT Ha
NU3XoAHUTE AaHHU. DyHKUMATA 3@ CMMEeTpus Ha anroputbMa rapaHTMpa, 4ye Tou
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AaBa nocneaoBaTesiHM pe3ynTaTu He3aBMCUMO OT peaa, B KOWTO ca npeacTtaBeHMU
TOYKUTE, KaTo Taka edeKTUBHO pellaBa npobnemMa C Bb3MOXHUTE nepMmyTauuu,
npucoly Ha obnauuTte. PointNet nanonsea cnogeneHn MHOrOC/IONHU MepCcenTpPOHU
(Multilayer Perceptrons - MLP) 3a wu3BnnuyaHe Ha NoKalnHW W rnobanuHu
XapaKTePUCTUKN OT BCSKa TOYKA, KOETO rapaHTupa, ye duHuUTe agetannm u obwmar
KOHTEKCT Ce 3ana3BaT No BpeMe Ha cerMeHtauusaTa. ApxXxuTekTypaTa € ycTonumea
Ha CMYLLEHMNS B U3XOAHUTE AAaHHWN N 3ana3Ba ePeKTUBHOCTTa CU AOPU MPU ,LUYMHN"
WA HenbaHM o6naum OT TOYUYKM, KOEeTO s npaBuM NoaxoAasiwa 3a peasHu
NPUIOXKEHUS.

3AKJTIOMEHUE

BbaelwoTo pas3BUTUE Ha W3KYCTBEHWUS MHTenekT B obsiactta Ha CEMaHTMYHOTO
cerMeHTMpaHe e obelwaBawo M Ce O4YakKBa Aa OKaXXe 3HAYUTE/THO Bb3AEeNCTBME
BbpPXY UHTEPUOPHUSA AM3aNH N CBbP3aHUTE C Hero obnactu. To MoXxe ga no3soau
Cb34aBaHETO HAa WHTEPAKTUBHU N YCbBBbPLUEHCTBAHU WMHCTPYMEHTU 3@ YCKOPEHO
NnpoeKkTupaHe B peasiHO BpeMe, Ype3 Bb3MOXHOCTM 3@ B3eMaHe Ha MHPOopMUpaHu
peleHns, MMrHoBeHa BU3yanusauns U AMHaAMUYHU KopeKuun. BHeapsiBaHETO Ha
KOMMOKTbPHUTE asroOpUMTMM B pasiMdHKU UMHAYCTpUM 6narogapeHne Ha TaxHaTa
afanTUBHOCT KbM C/IOXHU cpean n cneunduyHn U3ncKkBaHUs Ha notpebutenuTe,
BEPOSATHO Le AoBeae A0 NPOMEHW B HOpMaTMBHAaTa ypeaba m we npoBoKMpa BCe
noeeye AMCKYCUN OTHOCHO €TUYHUTE CbObpaxeHus Ha TAXHOTO npuaoxeHue. Tbi
KaTo cuctemuTte, 6asmpaHmn Ha U3KYCTBEH WMHTENEKT, CTaBaT HepasaenHa 4acT oT
KpUTM4YHK 3a 6e3onacHoctTa chepu (Selviah, 2020), perynaTtopHUTe paMKn WU
CTaHOAapTM LWe ce pas3BuMBaT, 3a fAa Ce rapaHTMpa TsaxXHaTa HaAeXAHOCT u
edekTnBHoCcT. OT pa3BMTMETO Ha WMHOBATMBHWU TEeXHWKWM A0 pa3paboTBaHETO Ha
aBTOHOMHM YCTPOMCTBA, KOUTO WE aBTOMaTU3MpaAT YOBELWKUSA Tpya, U3KYCTBEHUS
WHTENeKT WMa noTeHumana pga TpaHchopMmpa uM3USIO0 HauMHaA, NO  KOUTO
Bb3npuvemMame n B3anMoaencreaMe CbC 3a06MKanNSaWmMsa HU CBAT.
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cneymanHoct ,NHxeHepeH ansamH", TexHnyeckn yHnsepcutet-Codus,
e-mail: dbanina@tu-sofia.bg

Pe3tomMe: To3m NpOeKT NpeacTaBnsiBa MHTEPUOPHO peLleHne 3a peausanH Ha yyebHa 3ana
KbM TexHudeckn yHumBepcuteT Codwusa. 3ana 1508 ce m3nonssa OCHOBHO OT KaTeapa
+MHXeHepeH an3anH”, KaTo NoOMeLWeHNeTo MMa NoTeHuMan Aa ce NpeBbpHe B 3asa, KOSTO
[a yOooBNEeTBOPU HyXAUTE 3a MoAepHa MaTepumanHa 6asa Ha kaTtegpa ,MIHXeHepeH ansann”.
HawwuaT npoeKkT uenu Aa rnpesbpHe Tasu 3asa B €4HO NPUBETAMBO U NPUATHO MACTO KaKTO
3a lekTopuTe, Taka U 3a ctygeHTute. OCHOBHaTa HUM uUen e Aa cb3gageMm (yHKLUMOHAMHO
nobpe un3abpXKaHO WHTEPUMOPHO pelleHue, KOEeTO Aa BAbXHE HOB XMBOT Ha 3anarta.
CnuBanku CBOUTE pa3fIMYHM MHTEpPECU U MAen cMsaTaMe, 4Ye ycnsaxme ga ce Aobnamxumm ao
eINH peanHO MOCTMXUM BapuaHT 3a peam3alH Ha noMmelleHneTo, CbobpassBainkm ce C
nHamempgyanHute n obwecrseHnTe noTtpebHoCcTH.

KnrouoBu aymMn: peansainH, eproHoMmms, GyHKLMOHANHOCT, XU3HeHa cpeja
Abstract: This project is an interior solution for redesign of a lecture room at the Technical

University of Sofia. Hall 1508 is mainly used by the Department of Engineering Design,
and the room has the potential to become a hall to meet the needs for modern facilities of
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the Engineering Design Department. Our project aims to turn this hall into a welcoming
and pleasant place for both lecturers and students. Our main goal is to create a functionally
well-maintained interior solution that will breathe new life into the hall. By merging our
different interests and ideas, we believe that we managed to get closer to a realistically
achievable option for redesign of the room, taking into account individual and social needs.

Keywords: redesign, ergonomics, functionality, living environment

BbBEAEHUE

3ana 1508 e pasnosnoxeHa Ha NeTn eTax B MbpBUM O6/I0K KbM TexHUYecku
yHuBepcuteT-Copmsa. KbM MOMEHT Cce M3MNon3Ba 3a MpoBeXAaHe Ha Nekumu um
yrnpaxHeHuns no An3arHepCcKU AncumniuvuHu. MNnowrta e 240 KB.M. ApxXuUTeKTypHa
AaZleHOCT B TOBa noMelleHne e cneundunyHnaT TaBaH C Hocewm rpeam, KOUTo ce
BOAAT Mo popMaTa My. XapaKTepHO € CKOCABAHETO OT ABeTe CTPaHWu, No Ab/DKUHATa
Ha MoMeLlleHNEeTo, KOETO € OKOA0 26 MeTpa. TaBaHbT B Hal-BMCOKaTa CU 4yacT
poctura go 5,04 metpa, a B ckoceHaTta 4vacT - 40 4,35 meTpa. lNpo3opunTte B 3anata
ca CbC 3anagHo wu3noxeHue, nokpumsawo 20% oT nmsiowra Ha CTeHara.
OcBeTneHuneTo ce ocbllecTBsaBa 4Upe3 LED ocBeTuTennHM Tena c uBeTHa TeMnepartypa
4000K u cBeTnnHHa edekTnBHocT 80 nyMeHa Ha BaT. lMoa BCekn OT npo3opuunTe ce
HaMMpaT HULWKN, B KOUTO Ca pPa3nosioXXeHU YyryHeHW paguaTtopu. 3anaTa e Cc nogosa
HacTunka 6anaTyMm, HO He e U3BEeCTHO Aann NoA Hero purypupa Apyr Bua Hactuika
UM e noctaBeH BbpXy CbLMHCKATa rnjao4va Ha etaxa. lNoMeweHneTo KbM MOMEHTa
Ha pa3paboTBaHe Ha MpoeKkTa € pas3jesieHO Ha TpU OTAESIHU 30HU, KOUTO ce
M3N0M3BaT KAKTO 3a /1abopaTopHN YNpaxKHEHUS, TakKa M 3a JIeKUMN. 30HUTE CaMu
no cebe cum He ca dYHKUMOHANHO pa3geneHu. MbpBaTa 3ana CbAbpXa MOAYIHU
Macu n bnbnmoTteka, cbabpxKalla KypCoBuM U AUMAOMHU paboTu, KOUTO nogsexarT
Ha apxmBupaHe. BTopaTta 3ana cbabpxa B cebe cu ABe rosieMn Macum, KbAeTo ce
npoeexaaTt NeKumMmn 1 ynpaxKHeHns n CTyAeHTUTe MoraT ga NpoBexaaT pasfinyHu
cbbpaHusa n 6ecean. TpeTaTa 30Ha Ha 3anaTa B MOMEHTa € HemM3non3Baema — TaMm
ce HaMmumpa newy 3a Knem n Mmoaenn Ha aBToMobunu.

MoTeHuManHUTe rMon3BaTenM Ha MNOMELWEHMETO Ca BCUYKWM npenogaBaTesin u
CTyAeHTn oT kaTeapa “UHxeHepeH am3anH”. CTyaeHTUTE ce XapakTepusupaT C
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TOBa, 4Ye ca nNpeauMMHO TBOPYECKW JIMYHOCTWU, 3aHMMaBallM Ce OCHOBHO C
n3obpasnTtenHO M3KYCTBO. Te ca Ha Bb3pacT npeaMmHo oT 19 ao 25 roawuHwu,
pasMepuTe MM BapupaT B AManasoHa 5-Tu nepceHTun XeHa Ao 95-Tn nepceHTUn
MbX, OT €BPOMNENCKN NMPOn3X0A,.

HaunHnTe, No KouTo noTpebutenute OT Tas3m noTpebutencka rpyna m3BbpluBaT
B3aMMOAENCTBME CbC 3anuM € NnoaobeH xapakTep, € CNeaHusT:

e [0 BpeMe Ha nekuum ydyebHMAT MaTepuan ce npeacraBs MNOCPeAcCTBOM
npeseHTaumsa unam MNCTpaTMBeH MaTepuan;

e He Ce M3MNCKBA OT CTyAeHTUTe BOAEHETO Ha 6enexkn, 3annuckm n ap.;

e N0 BpeMe Ha nabopaTtopHUTe ynpaxHeHus obuKHOBEHO ce paboTn C
MaTepuanm 3a TBOPYECKU AENHOCTU UIN eNeKTPOHHU YCTPOWCTBA; 4YecTo ce
paboTtn B rpynu.

[ApyraTa rpyna notpebutenu e Ta3m Ha npenoaasaTtenute. ToBa ca xopa Ha Bb3pacT
mexay 30 u 60 roanHn. Te ca TBOpPYECKU JIMYHOCTU, 3aHMMaBaALLM Ce C U3KYCTBO,
AV3alH U MapKeTUHr. Pasamepute UM BapupaT B gmnana3oHa 5-Tn nepceHTUN XeHa
A0 95-Tn nepceHTMN MbX. N3U510 OT eBponenckn Nponsxos ca.
LlenTa Ha noceweHueTo Ha noTpebutennte B TOBa MoMeleHWe e aa 6baar
nocewasaHu nekumm n nabopaTtopHn U CEMUHaApHUN ynpaxXHeHus, TACHO 06Bbp3aHu
C TAXHaTa cneunanHocTt, a WMeHHO WHxeHepeH pau3anH. CrneumanHocTTa e
NpakTUYeCKn OpuUeHTUpaHa. YnpaxHeHuaTta busat nabopatopHn - ao 15 4voseka,
M ceMnHapHu - o 25 4yoBseka.
B nekuMoHHaTa 3ana MUKPOKIMMATBLT Ce OTHacs A0 (pakTopu KaTo Temnepartypa,
BNI@XHOCT, ABMXEHME Ha Bb3AyXa WM OCBET/IEHWE, KOUTO BAMSASAT Ha KomdopTa,
30paBeTo WM MNPOAYKTMBHOCTTA Ha XopaTa B MNPOCTPaHCTBOTO. ONTUManHuAT
MUKPOKMMAT MOXe Aa Noaobpu KOHUEeHTpauusaTa, Nponu3BoAUTENHOCTTa M 06LLOTO
61aroCbCTosIHME Ha CTYAEHTUTE U NpenoaaBaTenuTe.
Cnopep ctaHaapTute Ha MexayHapoaHaTa opraHusaumsa no CTaHgapTusaums Han-
nobpnTe MUKPOKIMMATUYHN YCIIOBUSA 3a NpoBexaaHe Ha 3aHaTudaTa ca: (ISO 7730)
e TeMmnepatypa: TeMmnepatypaTa Ha Bb3Ayxa B JieKUMOHHATa 3ana
TpsibBa na 6bae mexay 20°C go 23°C no BpeMe Ha OTONUTENHUSA Ce30H
n 23°C go 26°C no BpeMe Ha Ce30Ha Ha oxNa)xaaHe.
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e BnaxHocT: OTHOCUTENHaTa BNaXHOCT TpsbBa Aa ce noaabpxXa Mexay
30% wn 60%, 3a ga ce npeaoTBpaTM ANCKOMMOPT nopaau cyxoTa wuau
n3nuMwHa Bnara.

e Bwb3ayweH notok: Tpsbsa Aa ce noaabpXa MUHUManNHa CKOPOCT Ha
Bb3ayxa ot 0,15 m/s, 3a maa ce ocurypu agekBaTHa uUMpKynaums Ha
Bb34yXa W Aa ce npenoTBpaTu 3acTos/1 Bb3AyX.

e OcBeTtneHue: OcBeTneHmeTo TpsbBa Aa e Noaxoaso 3a pa3Mepa u
npegHasHa4YeHNeTo Ha CTasTa, C NoOAXOASWM HMBA HA OCBETEHOCT, 3a Aa
Cce OCUrypu BMAMMOCT U Aa Ce HaMasn HanpexeHUeTo Ha ouuTe.

Cnopen O6uwectBoTOo 3a ocBeTuTenHo uHxeHepctso (IES), npenopbvuunTenHurte
HMBA Ha OCBETEHOCT 3a JieKuMoHHa 3ana ca kakto cnegsa: (Illuminating
Engineering Society)

e 0O6uwo oceetneHune: lMpenopbyBa ce MuHMMYM 50 fc mnm 500 nykca
obuwo oceeTnieHMe 3a NeKuMoHHaTa 3ana. ToBa ocurypsisa AOCTaTbyHO
ocBeTneHue 3a nybnukaTa, 3a Aa cv BoaAn 6enexkun, Aa yete matepumanm
n aa ce aBmxun 6e3o0nacHO B NPOCTPAHCTBOTO.

e (OcCBeTeHOCT Ha 30HaTa 3a npe3eHTauusa: lpenopbyBa Ce NO-BUCOKO
HMBO Ha ocBeTeHocT, Ao 150 fc wunm 1500 nykca 3a 30HaTa 3a
npeseHTaums, 3a Aa ce rapaHTupa, 4ye ropoputensart e aobpe ocseTeH U
BMAWM 3@ BCUYKMN MPUCHLCTBALLUM.

e (OcBeTdBaHe Ha AbCKa WM MNPOXEKUMOHEeH eKkpaH: [lpenopbuBa ce
MuHuMyMm 30 fc wunm 300 nykca 3a OCBeTABaHe Ha AbCKa WM
NPOXEeKUMOHEH eKpaH, 3a Aa Ce rapaHtupa, 4ye Bu3yasIHUTEe MOMOLLHU
cpeAcTBa U MaTepuann ca ACHO BUAMMM 3@ BCUYKM NPUCHCTBALLMN.

MN3NTOXXEHUE

LlenTa Ha npoeKkTa e, ype3 peausaliH Ha 3ana 1508 ga ce cb3gagaT HAKOMNKO
oTAENHWN NoMelleHns, DYHKUNOHANHO OTAENEHN eHN OT APYrM, KOUTO Aa CnyXaT
Ha HYXOUTE Ha KaTeapata M Aa 6baaT OT MoAepeH eBpOoMneincku Tum.
Pa3zcbxxaeHusiTa ce 06eanMHaBaT OKOO CeAHUTE NAewn:

MnaHMpaHOTO pa3npenesieHne Ha HacTosWMS MPOEKT Lefin Hamb/HO Aa 060co6u
(bYHKUMOHANHUTE 30HM CbC CbLLIECTBEHO 3HAYEHWE, @ MMEHHO JIEKLMOHHATA 3ana
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(1) v Tasu 3a ynpaxHeHnsa (2) (pwur. 1). Mo To3M HAUYMH pas3INYHUTE MOTOUMU OT
X0pa HaMa Aa cu B3aumogencreaT. B 1 ce nnaHupa amduTeaTpasnHo pasnosoxeHune
Ha ceaswmTe MecTa, a Noj Hero, KbAeTo BMCOYMHaTa no3sossBa — 060cobeH KbT
3a oTAMX. 30Ha 2 MOXe Aa 6bae u3nons3saHa M 3a NPOBEXAAHETO HAa CEMUHAPHMU
yrnpaxHeHus. lnowra, KOATO ocTaBa B 30HU 3 U 4, e pas3jesieHa Ha 2 HMBa WU
oTAeneHa OT OCTaHanuTe 30HW NOCPeACTBOM nperpaga. Ha mbpBOTO HUBO MU T.
Hap., nbpBu eTax (3), ce obocobsaBa 3ana 3a nabopaTopHM U CEMUHAPHU
yrnpaxHeHus, KaTo MbpBUTE Ca CBbpP3aHU C XYAOXECTBEHU AeNHOCTU. Ha BTOpMSA
eTax e 060cobeH KbT 3a OTAMX KbM 3asaTta 3a yrnpaxHeHus (4), KbM KOWUTO ce cTura
rnocpeacTsoMm ctbfniba. Ton Moxe ga 6bae M3non3BaH M KaTo 3ana 3a CEMUHApPHU
ynpaxHeHusl, KOUTO MoraT Aa ce npoBexaaTt B no-HedopmasieH BapuaHT.
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dur. 1 - dYHKUMOHANHN 30HU

O6ocobaBaHeTO Ha GYHKUMOHANHWUTE 30HM MOCPEACTBOM USINOCTHM nperpaau
pa3gens Hanb/IHO KaKTO CMECBAHETO Ha MOoTouMTe OT XOpa, Taka U Ha 3BYKOBUTE
NOTOLM OT pas/IMYHUTE 3aHMMaAHUSA, KOMUTO Ce MpoBeXAaT eAHOBPEMEHHO B 3asa
1508.

AKyCTWKaTa B 3a5aTa 3a N1abopaTopHM ynpaXKHEHNS N NpunexalwaTta KbM Hesl 30Ha
3a OTAMX [0 rosisiMa CTeneH 3aBUCAT OT mnperpagarta, KosaTo we 6bvae msbpaHa
Mexay 30HM 2 u 3. AKO ce npueme, 4ye nperpagata € C Bb3MOXHO Han-gobpwu
XapaKTePUCTUKM NO OTHOLIEHWE Ha 3BYKOMOMTbLAEMOCTTA, TO AENCTBUSATA, KOUTO
TpsibBa Aa ce npeanpuemat no nogobpsiBaHe Ha aKkycTMKaTa ca Manko, nopaau no-
MasikaTa rosieMmHa Ha NoMeLleHusaTa n Bb34eNCTBMETO Ha Nperpaaa.

Ako TpsabBa pa 6baaT pasrnegaHn NoOOTAENHO, 3anaTa 3a JlabopaTopHM
ynpaxHeHns ga 6bae obeswyMeHa Taka, Yye Aa He Bb3MpenaTcTBa CrOKOWHaTa
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paboTta Ha CTyAeHTUTe, a 30HaTa 3a oTauMx - Aa 6bae pobpe wymooTaeneHa oT
3anarta nojg Hes.
OcBeH upe3 mebenunposkaTa (paboTHM Macu 1 CTonoBe), KOSATO TpsibBa Aa oTroBaps
Ha CbluMTe KpuTepun KakTo MebenmpoBkaTa 3a ceasdlmnTe MecTa B 3anarta 3a
NeKuun, akycTukata B 3asaTa 3a ynpaxHeHus Moxe aa 6bae nogobpeHa m yupes
aKyCTMYHM NaHa Ha eaHa OT CTeHUTE WKW Taka HapedeHuTe 6ac TpanoBe, KOUTO ce
NOCTaBAT B bIrUTE Ha CTamTe, KaTo aKyCTUYHUTE NaHa npegnaraTt noseye An3anH
peleHuns.
30HaTa 3a oTaux we 6bae aoctatbyHO A0b6pe obe3swymeHa oT MekuTe Mebenu,
KOWTO ce npeaBmxXaaT B Hes, 3a Aa 6bae Bb3MOXHO NpoBexaaHeTo Ha (popMasiHu
n HedoOpManHW pasroBopu, Tbi KaTo 3asata MOXe Aa C/YXW M 3a NpoBeXxaaHe Ha
CeEMMHapHWU ynpaxHeHus. Npun ycTaHOBSIBaHE Ha NoJslydyaBaHe Ha HenpusateH poHOB
LWYM BUHArm Moxe ga ce npmberHe 4o NocTaBsHE Ha aKyCTUYHM MaHa.
Ha 6a3a apxuTeKTypHuUTe AAAEHOCTU Ha pasrnexaaHms obekT, MHAMBUAYASTHUS
aHaNn3 Ha BCEKW OT aBTOPUTE Ha HaCTOSWMS NPOEKT U obpaTHaTa Bpb3Ka KbM
BCEKM OT aBTOpUTE, KpamHaTa KoHUenuus 3a peansariHa Ha 3ana 1508 ce cbcTtom
B obocobsaBaHe Ha cnegHuTe PYHKUMOHANHU 30HM C NoAxXoAawoTo ob3aBexaaHe
KbM TAX:

e JIEKLMOHHA 3ana;

e 30Ha 3a OTAMX;

e KOpuAop;

e 3ana 3a ynpaxHeHus;

e 3ana 3a ynpaxHeHus n oTamx.
Tbi KaTo NaowTa Ha pa3srnexaaHuns o6ekT no3sonsiBa puU3n4eckoTo pasgensHe Ha
ABE€ OCHOBHW (QYHKUMOHANHM 30HW, TOBAa € peweHo MnocpeaCTBOM 4YacTUYHA
CTbKJIEHA nperpaaa, KoOSTo No3BOJiIsiBa HaBIM3aHETO Ha CBET/INHA U ABETe 30HMU, a
CbLLO Taka M 3arna3sBa NpPOCTPAHCTBOTO LUSSIOCTHO.
B nekuuoHHaTa 3ana ca 3anoxeHu Mebenn cbobpaseHu C HyxauTe B Ta3u 30Ha.
AMduTeaTpanHOTO pa3nosIOXEHNE Ha ceaswmTe MecTa NpeanocrtaBs 3a No-Ao6bp
BU3yaneH KOHTaKT C Npe3eHTMpaLLns, a Cblo 1 3a No-Aobpa 03By4EHOCT B 3anaTa.
3a pobpaTa akycTuka B 3asaTa cnomaraT M aKyCTUYHUTE NaHa Ha TaBaHa, KoOUTO
obupat cneundunYHOTO CKOCsiBaHe Ha TaBaHa. B 3anaTta ca npeaBuMAeHW HAKOAKO
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TMNa cagaHe CrnpsiMO HYXXAWTe Ha noTpebutennte. 3a OCHOBHM Ceaslm MecTa ca
3a/10)KEHN CTONI0BE, KOUTO Ca 3aKpereHn KbM amduTeaTpanHaTa KOHCTPYKUMS, U
MMaT Bb3MOXHOCT 3a M3MN0/s3BaHe Ha Manka Maca, KOSTo Moxe Aa 6bae crbBaHa u
npubupaHa. Ha nbpBuMA pen Ha KOHCTPYKUMATaA ca 3a50XeHW MecTa 3a csaaHe,
KOUTO He Ca KOHKpPEeTHO AeduHMpaHW, Tbi KATO BUCOYMHATA Ha NbpBUS pepn
nossonsBa cBob6oAHO csAaaHe Ha cTbnanoto. ChbWO Taka 3@ MbpBUA pea e
npeasBuaeHa M Bb3MOXXHOCT 3a HacTaHsiBaHe Ha xopa C ABUraTenHu 3aTpyAHeHus,
KOMUTO Ce Bb3MN0a3BaT OT cneumannsnpaHo uHeanuaHo obopyasaHe. (¢wur. 2) Ha
CTeHaTa, CpeLlynosIoXKHa Ha NpO30puUNTE, MMA Bb3MOXHOCT 3a NOCTaBsIHE HA paMKu
C OMNIOMHM MNPOEeKTU Ha CTYyAEHTWU, Npe3eHTUpaHe Ha cneundunyHu matepuanu,
nocTaBsHe Ha MHCTanauMmn, MOTUBMPALLMN CTYAEHTUTE.

MpeaBuaeHaTta 30Ha 3a OTAMX Ce HaMupa noj 4vactra oT aMmduTeaTpasnHaTa
KOHCTPYKUMS, KbAETO BUCOYMHaATa ro nossonsea (¢dur. 3). B 30HaTa ca
npeaBuaeHn HULWK, KbAETO Ca pas3rnosioXXeHU aKyCTUYHM cenapeTa M no3sonssar
cbbupaHeTo Ha Manka rpyna oT xopa 3a 06CbXxaaHusa M KoOHcynTaumu. MNMpespblua
Cce B noaxoAsuia 30Ha 3a paboTa no rpynu.

EnHaTta 3ana 3a ynpaxHeHus ce HaMmpa Ha MbpBOTO HMBO, 3a4 30HaTa 3a OTAUX U
nekunoHHaTa 3ana (dwur. 4). [lo Hea ce cTura nocpeacresoM ob6ocobeH Kopuaop, B
KOMTO MoraT Aa 6bAaaT pa3nonoXeHu pasinyHm enekTpoypean n nHctanaumm (pur.
5). B 3anaTa 3a ynpaxHeHusa ca npeasBuaeHu cneuvanHu 6iopa, KouTto MoraT aa
6baaT U3NoN3BaHW, KaKTo NMpu pucyBaHe (TbM KaTo NJoTa UM € C peryupyeM brbi)
Taka W 3a HacTosHa paboTa, KOATO NpeaBuXaa XOpU3OHTasIHA MOBBbPXHOCT. CbhLyo
Taka naowTa Ha obocobeHaTa 3asa NO3BOISIBA U MOCTABAHETO Ha HAKOIKO CTaTuUBa
3a pucyBaHe 1 npenogasaTesncko 6topo.
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bur. 4 - 3ana 3a ynpaxxHeHus ¢ur. 5 - kopuaop
l E—

i Tl

¢ur. 6 - 3ana 3a ynpaxHeHus n oTaux

BTtopaTa 3ana 3a ynpaxHeHuUs U OTAUX Ce HaMMpa Ha BTOPOTO HMBO Haj MbpBaTa
3ana (cdwur. 6). o Hesa Moxe aa CTUrHe NocpeacTBOM CTbN6KU, KOUMTO 3anoysaT OT
NeKuMOHHaTa 3ana, unum npe3 aMmduTeaTpanHaTa KOHCTPYKUMS, KOSTO B HaM-
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BMCOKATa CM YacT uMa o6ocobeHa nnowaaka u nNpsika Bpb3ka KbM CcbllaTa 3ana. B
Ta3u 3ana ca pasnosioxkeHnm oduc 6topa, KOMTO ca pasnonoxeHu B [1-obpasHa
KOHdUrypaums. B eamHnsa kpai Ha 3anaTta ca nNpeaBuAeHU crneumanHu MecTa 3a
csAaHe, KOUTO NpPeanocTaBaT 3@ HeoduUManHU coumanHn pa3roBopu.

3AKJIIOMEHMUE

OCHOBHa uUen Ha aBTOpUTE Ha NpoeKkTa € Aa Cb34adaT MHOroyHKUMOHANHO
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HepenuHa [loMkoBa, CTyAeHT
cneymanHoct ,MHxeHepeH ansamn", TexHnyeckn yHmnsepcutet-Codus,
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Pe3ome: B momeHTa ce Habnwgasa npoTuBopeydnBa rnobanHa cutyaums. KnuMatmyHure
W coumasnHM NpoOMEHU HanpeasaT. HUBOTO Ha MOPETO Ce Nokaysa OT TOMEHETO Ha neja um
paswnpsiBaHETO Ha OKeaHa Nopaau NoBULLABaHETO Ha TemnepaTtypaTa. ToBa O3Ha4aBa:
cTpouTenHaTa 3eMs HamasnsiBa npean BCMUKO B KpanbpexHuTe n peyHute paonu. OT gpyra
CTpaHa, Y0Be4YeCTBOTO M HeroBmTe NpeTeHumMn No OTHOWEHME Ha MPOCTPAaHCTBO HapacTeaTt
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M ca HeobxoAMMM MNOBEYE CTPOUTESTHU MJIOWAAKW. YMHO pelleHne Ha KOHGMKTHaTa
CcMTyauus e niaBalwaTa apxutekTypa. B pasrnexaaHe Tpsi6Ba Aa ce B3eMaT nNpeaBua M Taka
Hape4yeHnTe aMPMOUNINHM 1 NNaBalln Kbl KaTo peLEHME B C/lyYali Ha HABOAHEHUS B peYHN
parioHn. Tps6Ba Aa ce nNpoy4daT TEXHUYECKW M COUManHu BbMpocu. Hskom npumepun 3a
npobnemMuTe ca nokasaHu B Aoksaja.

KnrouyoBu ayMu: nnaBalla apxXUTEKTYpa, KNMMaT, NpOCTPaHCTBO, MaBallM KbLim

Abstract: Currently a contradictory global situation takes place. The climate and social
changes are progressing. The sea level is rising by the smelting of ice and the extension of
ocean owing to the temperature rise. This means: the building ground reduces above all
things in costal and river districts. On the other hand, the mankind and its claims with
regard to living room is growing and more building sites are necessary. A smart solution
for the conflict situation is the floating architecture. This means floating settlements and
cities. In the consideration should be taken also so-called amphibious and floatable houses
as a solution in case of floods in river districts. Technical and social questions must be
investigated. Some examples for the problems are demonstrated in the paper.

Keywords: floating architecture, climate, room, floatable houses

BbBEAEHUE

3eMAaTa CbAbpXKa BCUUYKM BUAOBE peCcypcu 3a NoAAbpXKaHe Ha XMBOTA U HyxXAuTe
Ha BCMYKWM YOBELUKWM CbLUECTBA, PaCTEHUA U XMBOTHU. HO an4yHOCTTa Ha xopaTa e
Tasun, KOATO eKCnsioaTupa Te3n pecypcu, 3a Aa U3Nb/HU 6e3KparHUTE CU XKeNaHus.
lMporHo3aTa rnacu, 4ye e nMa CBpbXHACE/IEHOCT, KOATO MOXE Aa HapaCcHe A0 OKON0
8,5 munnapaa npes 2030 r. u go 10,9 munuappa 8o kpas Ha 21 Bek. CKopo we
MMa Kpu3a Ha 3eMsTa, KOATO LWe aosBede A0 HeobxoauMMocTTa OT pas3BUTME Ha
WH@PpaCcTpyKTypaTa 3a XWINWHO, TbProBCKO, MPOMULLAEHO WU CENICKOCTOMAHCKO
M3non3BaHe nopagu eKkCrnoHeHuuasieH pacTteX Ha HacesleHUeTo, HacTosdaw, U
MPOrHO3MpaH.

MnaBawaTa apxuTekTypa € eanH OT HAaYMHUTE, NO KOUTO UHXXEHEPU, apXUTEKTU U
rpafoyCTPONCTBEHM CreunanncTm ce 3aeMaTt C Npean3BMKaTeNCTBOTO Aa OCUTYpAT
noBeye NMpoCTPAHCTBO U EHEPrnuirHU pecypcu 3a xopaTa, KakKTo U Aa ce CnpassT C
BpeAaTa OT 4oBelKaTa UuuMBMNIM3auumsa BbpXy OKOJIHaTa cpeda W npupoaHuTe
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pecypcu. ToBa, KOETO e ACHO e, Ye HajexaaTa onpeneneHo BMtae U yTonnyHurte
BU3NUN 3a YCTOVILIMB nnaaBall rpaa HaAMa ga crpar.

N3N10XXEHUE

UcTtopma Ha nnaBallMTe KOHCTPYKUUN

Pa3zpaboTBaHeTO Ha njiaBawm KOHCTPYKUMU He e HOBa KOoHuenuusa 3a ceBeTa. T4
Aatmpa ot gpeBHoctra, ot 480 r. np. H. e., korato kpan Kcepec ot [epcus
npesexaa apMmsaTa Ccu npe3 XenecrnoHT, N3Non3Bankn ABa peaa niasalm MOCTOBe,
NOCTPOEHU BBbPXY NoAKU. MO-KbCHO MHOMO0 MOCTOBE Ca KOHCTpyMpaHu Mo TO3u
HauuMH 4pe3 CBbp3BaHe Ha NoAKM M Kopabu n abpBeHW nanybwu 3aegHoO U Te
3ano4ysaTt Aa Cce nosBsaABaT B pas3/IMYHM 4acTu Ha cBeTa. CKOpo Te3u nnasalum
nanybu esontompart A0 NjaBawm Xunuvwa. MiMa MHOro AbpXXaBu B CBeTa, KOUTO
MMaT nnaBawm cena c HanbJHO MYHKUMOHMPpaLLKM Nasapu n xunuwa. C TeyeHne Ha
BpPEMETO M nosiBata Ha HOBU TEXHUKWU U MAeEN, naesTta 3a niasalim Kblim 3a J104AKU
ce nosiBsiBa No-KbCHO, 06pa3syBalkn Lenu KBapTanm n rpagose.

NMnasawm cena

MnaBawmTe YOBELLKWN Cenulla agaTupaT OT APEBHU BPEMEHA U Ce NosBSBaT B MHOIO
CTpaHM B CBETOBEH Mallab. BCbLWHOCT B Ha4YanoTo Ha 16-Tn Bek KaMboaxxaHCcKkuTe
e3epa wuMaT ronemum O06WHOCTM, KOUTO ce cbbupaT, 3a Aa ce 3aHuMaBaT C
akBaKynTypa, pubonoB u T.H. [lo-KbCHO Te NpueMaT opMaTa Ha nsaBaLlo cenuLle.
O6WwHOCTTa Ha Ypoc, XuMBeella B €3epoTo TuTMKaka B Mepy, NpaBu Xunuuata cu
OT crneuuvaneH BuA TPbCTUKA, KOATO pacTe B onpeaeneHo e3epo. Tesm 06wHoCTH
XMBEST Ha NOAKM M KbliM, NOCTPOEHU BbpXYy MJiaBalim AbpBEHM nanybu.

NMnasawm noakm

B cnyuasa ¢ AMcTepaaM, eavH rpaj, KbAETo MensaxbT paboTn KaTto XuapasanydHa
CUCTEMA, BOAHUAT KaHan € eaHOo OT Hal-Ba)KHUTE OTPaXXEHUs B MPOCTPAHCTBEHOTO
nnaHupaHe. MMeHHO Tol AOHACSA KOHUENUMATa 3a 10AKa-A0M, KOSATO UCTOPUYECKHN
3anoyBa MNpe3 XosaHAcKaTa 3/1aTHa epa Ha MopckaTa Tbproeusa npe3 17 BeK A0
19.8ek. Cnea 19.Bek MHOro Kopabu Ha TbproBuUM Ca NPeBbPHATU B pe3naeHuuu,
KOMUTO aKOCTUPAT B KaHanu 1 BOAHM MbTULLA. TOBa A0BEXAa A0 epaTa Ha XMBEeHe
B /0K, KOSITO BCE OLle CbLUECTBYBa A0 HALIW AHU.
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MpoyuBaHe npe3 1972-1975 r. cpea obutatenute Ha nNnaBaliM Kblun B XonaHAUS
paskpuBa TpUTE OCHOBHWU MPUYMHKU 3@ XUBEEHe Ha BOoAa: HeAOCTUr Ha Xuauwa
(48%), cBob6OAEH N NeceH NpUATENCKN HauMH Ha XNBOT (22%), KakKTo U NO-HUCKU
pasxoan 3a xueoT (8,5%). B ponbnaHeHuMe KbM 6AM30CcTTa A0 paboTaTta wu
MKOHOMUYECKUTE MOTUBU, XMnumuiata Ha BoAa CbLLO NpUBAMYAT Xopa CbC cBo6oAeH
Ha4YMH Ha XXMBOT N €KCNPECUNOHU3DBM.

MNMnaBawm KbLyM

Pytrep pe lpaad, xonaHacku npeanpueMad Cc nosedye oT 15 rogvHm onut B
YCTOMYMBOTO Ha KAMMaTa naaBallo rpajcko passutue, AobaBs M3MonN3BaHeTO Ha
BOAHa MOBBLPXHOCT 3a nsiaBawa ypbaHmsaumsa. HAKONKO WMHOBATUBHU XXWUITULLHU
eKcrepmMeHTa npegnosiaraTt M3rpaxzaHe Ha KbluW B 3aJMBHaATa HU3MHa, ako ce
npwunaraTt onpeaeneHn CTpoUTENHU MeToau. Bbnpekn ye XXMBOTHLT B JIOAKU KbLUM
Aatmpa OT XuniaponetTus, XosaHACKOTo obuwectBoO e efgHo OT NbpBuUTe C
NOSIOXXUTENHOTO OTHOLLEHME KbM XWBOTA Ha BoAaA.

BoaHuTe >»unuwa morat AONbAHUTENHO Aa 6baat pasgeneHun Ha 3 KaTeropumu:
Ha3eMHU KbluKM (NOCTpoeHn Ha pbba Ha BoaaTa/3emsaTa), NnaBawm Kblim (M3Us10
BbpXYy BOAA, CBbp3aHW C nanybu mnm mocrtose) u Kbwm-ambpubum (nnasawim BbB
BOAA MO BpeMe Ha MbJ/IHOBOAME W JIEeXWM Ha cywaTta npe3 ocTaHasnaTta 4vact oT
Ce30Ha).

Knacudmkauus Ha nnaBawm KOHCTPYKLUU

KOHCTpPYKUMW OT NMOHTOHEH Tun: Te 0BbMKHOBEHO Ce HaMmpaT B MoTouKu, e3epa U
HenoABMXHU BOAHWU M3TOYHMUM. KOHCTpyKUMUTE OT MOHTOHEH TUM MMmaT npocTa
KYyTuSl 1 BUCOKA CTAabUNHOCT, HUCKM NPOU3BOACTBEHM pa3xoan U NecHa noaapbxkka
N peMoHT. MNnaBawmuTte KblWM, NiaBalmTe KBapTaam M NOCTPOEHUTE 0O6UKHOBEHO
BbpXYy TMXU BOAHW BacerHn nonaaaT B Ta3u KaTeropus.

MonynotonseM Tun: B OTKPUTO MOpe, KbAETO BWUCOYMHUTE Ha BbBLJIHUTE Ca
CpaBHUTENIHO rosieMn, € HeobXxoaAMMO Aa Ce M3MNOo3Ba CTPYKTypa OT MOSyrnoTONsSeMm
TN, 3@ Aa Ce€ MUHUMU3MpAT edeKTUTe Ha BbJIHUTE, KAaTO CblieBpPEMEHHO ce
noaabpXxa MNOCTOsIHHA MfaBalla cuaa. To3M TUM 4YecTo Ce M3Mos3Ba 3a HedTeHMU
nnatgpopmMm B MOPETO M MHOIO rosIEMU NaBallum cucteMun. Te ce GUKCUpAT Ha MACTO
ypes KOMOHHU TpbbU, NUNOTN NN Apyra CUCTEMA 3a aKOCTMUPaHe.
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ABv>KeHune, ctabuaHOCT U cunm

MnaBawaTa KOHCTPYKUMA paboTn Ha NpuHLUMNa Ha NnaBaeMocTTa Ha Apxumesn. Tomn
AOKa3Ba, Ye HacoyeHaTa Harope nnasalla cuna BbpXy 0beKkT e paBHa Ha TersoTo
Ha BoJaTa, KOATO u3MecTBa. ToBa TpsAbBa Aa 6anaHcupa Hu3xoAsWwaTa cuna Ha
TeXxecTTa, Korato ce npuiara HaToBapBaHe, KakTo M TernoTo Ha cuiaTta Ha Ta/0To,
BbpXY KOsTO ce npunara. (¢wr. 1)

¢ur. 1. TpaHCnauMoHHN CUM BbpPXYy NnaBaly o6ekT (www.dezeen.com)

MaTepuanu

MnaBawunTe KOHCTPYKUMM B paHHUTe BpeMeHa 4yecto ca bunu noa dopmarta Ha
nnaeawin AbpBEHM MOCTOBE, Nanybm Ha NOAKW WUNM BYNKAHU3MPAH Kaydyk. Te ca
Nno-4yecTn, 3aLl0TO Ca JIeKU, JIECHU 3a NpeMecTBaHe N U3UCKBAT JIeCHa NoAApbXKa.
3a No-rofleMn KOHCTPYKLUMU, KOUTO Ca CKJIOHHW Aa HOCHAT TEeXKW ToBapwu, ca no-
npueTu AbpBeTa M nnaTtHa. Ho B HacToAwmsa cueHapui Te3m CUCTEMU Ca OCTapesu.
YecTo ce nmanonsesat mMatepuann Kato ctoMaHa, 6€TOH, KOMNO3UT CTOMaHa-6eToH,
6eToH M nnacTtMacu. NonmeTuneHsvT C BUCOKA NABTHOCT € eAnH OT MaTepuanute C
ronsm ob6xeaT, KOUTO Ce NosiBABaT HAcKopo. Ton e 3apas, n3apbXxnue, ek n UV
yCTOMYMB U CNefoBaTE/IHO MHOIMo MOAXOASAW 3a MnpoAb/kuTenHa ynotpeba.
M3non3Ba ce LWMPOKO Npu usrpaxagaHe Ha AOKOBe, KeENoBe u ap.
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Hepoctatbum Ha nNnaBawaTa apxXUTeKTypa

PNCKOBO Ha MecTa, KbAEeTO BpeMeTo ce NpoMeHs 6bp30 — aAbnboumHaTa Ha
BOAHUTE Tena MOXe 3HauuTeNHO Aa HapacHe WKW Aa HaMmanee, KOeTo BOAM
[0 Cepuo3Hu npobnemu.

Bucokun pasxoan 3a nogapbxka — npean HavdanoTo Ha AbXAOBHUS CE30H Mo-
ronsamarta 4yact ot paboTtaTa no nogapbXxkata TpssibBa Aa NPUKAOYN.
Mo-KpaTbK eKCrnjoaTauMOHEH XUBOT — B CpaBHEHME C TO3M HA Ha3eMHuUTe
KOHCTPYKLUMN.

Bucok puck OT 3aMbpcsiBaHe Ha Bogata — oOTnagbuute ce WU3XBbpAAaT
He3abaBHO BbB BOAHW 06eKTM, KOETO AOMNPUHACS 3a 3aMbpCsBaHETO.

Hy>xaa oT kBanuduumpaHa paboTHa pbKa — TpyAHO € Aa ce 3anasun LeHTbpbT
Ha TeXecTTa M Aa ce noaabpika naaBaeMocT egqHoBpeMeHHo. CregoBaTenHO
nepcoHans-T, Heob6xo0aMM 3a Cb34aBaHETO Ha NJaBalluy KOHCTpyKuumn, Tpsbea
na 6bae nobpe obyueH.

MpeanMMcTBa Ha NJ1aBallaTa apXUTeKTypa

Bbp30 CTpOMTENCcTBO - TMOBEYETO OT KOMMOHEHTUTE Ha naaBawmTe
KOHCTPYKUMKN ce crnobsiBaT ypes crnobsieMa TexXHONormsa B A0MNb/IHEHNE KbM
CTOMaHa u AbpBO. B CcpaBHEHMe C KOHBEHUWOHANHUTE CTPOUTENHN MEeTOoAM,
M3rpa>kaaHeTo Ha njaBawm crpagm oTHEMa OKO10 NOSIOBMHATA BpeEMe.
JlecHO n fOCTBLMHO 3@ TpaHCNOpTUPAHE.

PeHTabnnHOCT - BbB3MOXHO € Ja ce Hamanar obwute pa3xoau 3a
n3rpaxaaHe, KaTto MNpoCTO Cce npeMaxHaT onpeaeneHm KOMMOHEHTU W
efleMeHTM KaTo HanpuMmep OCHOBMU. MNnaBawmTe KOHCTPYKUMKM ca ¢ okosno 20
00 30 npoueHTa No-eBTUHU OT TPaANLMOHHUTE.

HamansBaHe Ha obe3necsiBaHETO — M3MNON3BAaHETO Ha BOAHO MPOCTPAHCTBO
BMECTO 3eMHO MPOCTPaHCTBO.

Mo-Manko CMyLLEeHUs B eKocucTteMmarta — njaaBalunTe CTPYKTYPU MHOAMPEKTHO
3awmMTaBaTt AbpBeTa, ANBU XMUBOTHM U NTUUKN. 10 TO3M HAUMH Ce noaabpXxa
ecTecTBeHaTa eKkocucrema.
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e Heysi3BMMOCT Ha 3eMeTpeceHuMs - BogaTa MoA njaBaluTe Ccrpaau
(YHKLUMOHMpPA KaTo CEM3MUYEH aMOPTUCbOpP, KOETO MpaBu Te3u CTPYKTypu
UMYHU3UPAHU cpelly edeKkTUTe OT 3eMETPECceHMs.

NMPUMEPU 3A NJIABALLA APXUTEKTYPA

MnaBawm kb Anbypr, XonaHaus

ANBypr e XunuLeH n CMeceHo M3Mnos3BaH rpaj Ha OCTpPOBUTE B U3TOYHATA 4acT Ha
AmcTeppaMm. B manka yacTt oT ToBa cenuuie, HapedeHa Keaptan LlanrepannaHg,
rnpoekTmnpaHa oT apxutekT Mapsnc Pomep, ca HanpaBeHW OKOM0 55 nnasawm Kbwm
Ha MWIOHU, KOUTO M3MO/MI3BAT pe3epBoap 3a MNOBbLPXHOCTHU BOAMU. TO3M MPOEKT €
eINH OT NbPBUTE, KOUTO Ce pasrnexaaT KaTo HeABMXUM UMOT, a He KaTo obM4anHo
ABMXMMO MMYLLLECTBO (N104Ka), KOeTo ce HOCU Mo BoAaA.

Mnasawm cpepmu B PoTepaam

MnasawaTa mnedyHa depma B PoTepaam e npoektupaHa oT MuTbp U MuHkKe BaH
YuHrepaeH ot benagoH. ®epmata TBbpAM Kak NpoOM3BOACTBOTO Ha XpaHa MOXe Aa
CTaHe Mno-MaJiIko 3aBUCMMO OT MPOCTPaAHCTBATa Ha CywaTa U WM3MEHEHMETO Ha
KnnMaTa. T4 cera e 4OM Ha 32 KpaBu, Npom3sexaalwm MNeyHu npoayKTn, KOUTo ce
npogasaT B MarasmHuTte Ha Lidl B rpaga. (¢dwur. 3)

MexxayHapoaHo netuule KaHcan, AinoHun

MexayHapoaHoTo netuwe KaHcan e pasnosoxeHo Ha 5 Munam ot 6pera Ha
NM3KYCTBEH OCTpoB B 3anmBa Ocaka. CBbp3aH € CbC CyluaTa uYpe3 raBeH NbT BbpPXY
pekyntmsmpaHa 3ems. Jletnweto BkaoyBa 3000-meTpoBa acdantoBa NUcCTa, Ha
KOSATO npucturat noyutn 150 camoneta Ha aeH. OCTpoBbLT pasnosiara CbC CO6CTBEH
3aB0O/ 3a M3rapsHe Ha BCUMYKKM BOKNyUM, KOUTO M3NM3aT OT camonetute. (dur. 4)
MnaBawa KbuUMUYKa B ceno JIykoBuT

MnaeawaTa KblKMUKa rno peka 3naTtHa lNMaHera e geno Ha AapuaH Vlopp,aHOB - Auo
ot JlykoBuT. MaesaTa e B 6baewe aa nma mebenun — maca, Ctonose, nerno. 3aaBuxsa
ce c moTtop. C ornen 6e30nacHOCT M KOHCyMauus Ha ropueo we 6bae naaHmMpaHo
Kak Aa ce non3sa 3a B 6baelle. T9 MOXe Aa ce ABWMXKW NO pekaTta, HO MOXe 1 Aa e
CTaTU4Ha, NpuBbp3aHa KbM bpera. (¢wur. 5)
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¢wur. 2. NMnaeawum kbwm B Abypr, ¢wur. 3. Mnasawa depma B PoTepaam
XonaHauns (www.inhabitat.com) (www.dezeen.com)

dwur. 4. MexxayHapoaHO naaBallo netmwe B ¢ur. 5. NMnaBawa Kblin4dka B rpag JIyKoBuTt
KaHcanm (www.arquitecturaviva.com) (www.iskamdaletya.com)

3AKJIOMEHMUE

Cnea KkaTto ce pasrnegat noapobHO pasNMUYHUTE acnekTU Ha nnaBawarta
apXUTEKTypa, ce pa3bupa, Ye MMa MHOro Bb3MOXHOCTWN 33 €HEPrUNHO ePEKTUBHM
NPOEKTU, HAnNpuUMEp W3MOoN3BaHe Ha BATbpPHA E€HEpPrusi, eHeprua oT MPUINBU U
OTNMBM W HOTOBONMITAUUYHM KNETKM B MOPETO, KOMUTO MoraT Aa MnoMorHaT 3a
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reHepupaHe Ha enekTpuyecTBo. [lnaBawaTa apxuTekTypa € gap 3a crabunHo
6baewe 3a yoBelwKaTa LUMBUIN3ALUMA U € peLueHMeTO Cpelly OCHOBHWUSA PpUCK 3a
OKOJIHaTa cpeja, Npou3Tuyal, oT TEKYLMS Npouec Ha 3aTornisHe Ha 3eMaTa. Tasu
KoHUenuusa Moxe Aa 6bae BbBeAeHa KaTO MHOBATUBHO pelLeHWe 3a crpasBsiHe C
KIMMaTUYHUTE TMPOMEHM W 3@ CBbpP3BaHE Ha MOCT Mexay odopHaTta
Bb306HOBSEMA eHeprnsa n rpackuTe nemnsaxu.

BUBJINOIrPA®UA

Floating Architecture as a new paradigm of architecture. 2020.
<https://www.researchgate.net/publication/350629996_Floating_Architecture_a
s_a_new_paradigm_of_architecture> (noceteH Ha 16.05.2023)

Why Doesn't Floating Architecture Sink? 2023
<https://www.archdaily.com/954579/how-do-floating-architectures-not-
sink?ad_campaign=normal-tag> (noceteH Ha 16.05.2023)

How Will Floating Architecture Safeguard Our Future With Its Innovative
Concept? 2022 <https://www.arch2o.com/floating-architecture/#top_ankor>
(noceTeH Ha 16.05.2023)

Floating Houses: Types, Principles, and Advantages. 2021
<https://theconstructor.org/building/floating-houses-types-principles/568280/>
(noceteH Ha 16.05.2023)

N3O0BPAXXEHUSA

dwur. 1. https://www.researchgate.net/figure/Translation-forces-on-a-floating-
object-An-object-freely-floating-in-water-is-susceptible_fig5_350629996
(noceteH Ha 16.05.2023)

dwur. 2. https://inhabitat.com/huge-modern-floating-dutch-pre-fab-
neighborhood/ijhouses-2/ (16.05.2023)

dwur. 3. https://www.dezeen.com/2022/01/13/floating-architecture-roundups/
(noceTeH Ha 16.05.2023)

dwur. 4. https://arquitecturaviva.com/works/aeropuerto-de-kansai-osaka-4
(noceteH Ha 16.05.2023)
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¢wur. 5. http://iskamdaletya.com/kamenni-kashti-karlukovo-lukovit/ (noceteH Ha
16.05.2023)

CNCTEMA 3A NOYUCTBAHE HA NPUCTAHULLA

Hukon TpaikoBa, cTyaeHT
crneunanHocTt ,MHxeHepeH ansanH", TexHundeckn yHusepcutet-Codus,
e-mail:tnikol98@gmail.com

Pe3ome: MaenHusT MM NpoeKkT npeacraBnsBa mMobuneH noumcrtBaw, poboT 3a NecHo
cbbupaHe, CbXpaHeHWe Ha oTnaabuM M 06XxoXAaHe Ha 3aMbpCeHM MpPOCTpaHCTBa Ha
NPUCTAHULLIHUTE 30HW. CHabaeH e C MOCTOSIHEH KOHTPOJ OT YOBeKa, WHAMKAUMS npu
Ha/IMYHOCT Ha OTNaAbK M Bb3MOXHOCT 3@ CAaMOCTOSITE/THO U MEXaHMYHO 3a4BUXBaHe CNpAMO
METEOPOJZIOrMYHNTE YyCNnoBUA. CnoMaraHeTo U OTMEHSIHETO 3a4b/1XKeHNATA Ha 4YOBeEK Ca
NPUOPUTET, 3@ TOBA Bb3MOXHOCTTA 3a KOHTaKT Mexay nMpoAYKT M UYOBEK MNpaBu
MOYMCTBAHETO Ha MOWMTE Olle MO-JIECHO U MbSHOUEHHO 3a obrpa)aalimTe HU BOAM.
PeweHneTo e NOBAMSHO OT XefaHue 3a 3alnMTa Ha MOPCKUTE CbLLECTBA M OMNAa3BaHETO Ha
AoMa uM. TNaBHWU Lenn Ha NpoAayKTa ca Non30TBOPHO MOYUCTBAHE, MUHUMATHUAT OTNaadbk
Ha NOBbLPXHOCTTA, N NPpEBAHTUBHA ,D,eVIHOCT Mo HaTpynBaHe Ha U3NNLLHUTE 3aMbPCUTETIN.

KnrouyoBu ayMu: BoAa, YMCTOTaA, OKOJIHA cpea, rnjacrMaca, pO6OT, 3aMbpcsdBaHe

Abstract: My conceptual project is a mobile cleaning robot for easy collection, waste
storage and crawling around polluted spaces of port areas. It is equipped with constant
human control, indication of waste availability and the possibility of independent and
mechanical drive according to weather conditions. Helping and canceling people duties is
a priority, therefore the possibility of contact between a product and a person makes the
cleaning of areas even easier and more valuable for the waters that surround us. The
decision was influenced by a desire to protect sea creatures and preserve their home. The
main goals of the product are effective cleaning, minimal waste on the surface, and
preventive action on the accumulation of excess pollutants.

Keywords: water, cleanliness, environment, plastic, robot, pollution
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BbBEAEHUE

B cBeToBeH Mawab, npobnemmTe, CBbp3aHM C OKOJSIHaTa cpeaa, ca BCe Mno-3Haunmm
n cepunosHun. lNpe3 2023 roanHa ce o4vyakBa Aa npoab/KaT Aa ce BjowasaTt
MHOXeCTBO OT Te3u nNpobaemMu KaTto 3aMbpCsiBaHe Ha Bb34yXa U BOAUTE, USMEHEHME
Ha KAuMaTa, HamansiBaHe Ha 6uopa3HoobpasmeTo, OoNyCTUHSBaHE Ha MNOYBUTE U
Apyru. 3a ga ce cnpasumMm C npobneMmTe Ha OKoOJSIHaTa cpena, € HeobxoauMMo Aa
B3€MEM MEpKM KaKTO Ha MHAMBUAYANHO, TaKa U Ha KOJIEKTUBHO HUMBO.
PeunknmpaHeTo MOXe Aa NOMOrHe Aa Ce HaMaau KOAMYecTBOTO OTnaAabLu, KOUTO
Cce U3XBbPAAT Ha Aenata. ToBa Moxe ga 6bae NocTUrHaTo 4ypes cbbupaHeTo u
npepaboTkaTta uM 3a NOBTOPHO M3MON3BaHe.

Mopcko 3aMbpcsiBaHe € niacrMmaca

e Bcsaka roanHa ce npoussexaat Haa 300 MuamoHa ToHa nJlactMaca 3a
n3non3saHe B rosassMo pasHoobpasue.

¢ Hamn-manko 14 MunnoHa TOoHa naacTMaca rnonaaaTt B OKeaHa BCsAKa rognHa u
Ta cbcTtaBngaBa 80% OT BCMYKM MOPCKM oOTnagbuW, OTKPUTU OT
NOBbPXHOCTHUTE BOAU A0 AbN6OKOBOAHUTE yYaCTbLM.

e Mopckute BnagoBe NOrNbLlaTtT WUAM ce 3anauTaTt B MsacTMacoBu OTnaably,
KOETO MPUUYMHSABA TEXKN HapaHABAHUSA N CMbBPT.

e 3aMbpcsiBaHETO C rnslacTMaca 3actpawaBa 6e30nacHOCTTa U KayecTBOTO Ha
XpaHUTe, 4YOBELWKOTO 3a4paBe, KpambpexHusa TypusbM WM AoNpuHacs 3a
M3MEHEHWMETO Ha KMMaTa.

KakbB e npobneMbrt?

MnactMacata € CUMHTETMYEH NOoNMMep, NpPOM3BEeAEH OT METPOsT CbC CBOWCTBA,
naeanHo NoAxoAsiM 3a ronsiMo pasHoobpasne OT MPUIOXKEHUS, BKITIOUYUTESNHO:
ornakoBaHe, CTPOWTENICTBO, AOMAKMHCKO W CNOpTHO ob6opyaBaHe, NpPEBO3HMU
cpeacTBa, €/IeEKTPOHMKA WM CENCKO CTOMaHCTBO. Bcsika rogmMHa ce npowu3sBexaaT
MUIMOHW TOHOBE MJlacTMaca, rosisiMa 4acT OT KOUTO Ce M3MOJI3BaT 3a Cb34aBaHe Ha
apTUKYNnM 3a egHOKpaTHa ynoTpeba KaTo NasapCkyM YaHTM, Yalu U cnamku. AKO
6bAaT M3XBbPJSIEHM HEMPABMIHO, MJ1IACTMACOBUTE OTNaabuUM BpeasT Ha OKOo/HaTa
cpena n 6uopasHoobpasunero.
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MnactmMacata ce Hamumpa no 6peroBeTe Ha BCEKM KOHTMHEHT, KaTo noBeve
oTnagbum ce HamupaT B 61M30CT 40 NONYASAPHU TYPUCTUYECKU AECTUHAUMN N MbCTO
HaceneHwn panoHu. (dwur. 1).

e o it , v HEBIRUMA ONACHOCT
OSPAR". 20132 Bv3amokHu nocaegecmBun 3a 3gpaBemo om exegxeBHuA konmakm ¢
e s oemivies s XOPMOHaAHO akmuBHu BeutecmBa B naacmmacume
MMacramcobu mowcmposs napeema 2.5 - 50 cu 18 % 24 % Maacmvacodia noacmupor ngema 25 - 50 cu Hauywe”uﬂ Ha
Muacmasaconoscmupue raema 0-25 1 14% /,"Q 10% Qucote XunepakmuBHocrVCungpom wumoBugxama
'4‘ o oy ¢ geduuum Ha BHumaruemo/ Krosa
orieerbpafichs i} %ty et Hucok koeduuuesm Ha y
“ 5% M'véu om nesonaacm
SRS e / o UHMEAUZEHMHOCM Pakiia Thogama
Doyeu mescimummy wamep; 4% y g [ p— ‘ Paxgane
Kook 32 yuss 4% L “m“ Ha geua [uabem J
Rores 41 % 7% oy ¢ Hucko e
= mezA0 e
Amma =g maBane
Vs . —
° & S 3amave- ——@
oo 2 owem. 17% i . & maBake | L beanaogue
R o < V) o5 onsomson e A
o 14% & \ s Panen @ Hapywerun 8
Kanaa ko 1% =) S el nybepmem = paBumuemo Pak Ha
Sy o aneri 12% B i ~ HaemBpuoHa - npocmamama
Topte . 33 nesapytane) § % e O/ 5 o
Kardu sy 8% P Hucok 6po
oyes 33% 30% oy Ccnepmamosougu —— 2
dur. 1 - Halr-yecTo cpellaHn BUaoBe dur. 2 - BAMSHWE Ha nnacTtMacuTe BbpXy
nna>xXHum otTnaabumn YOBELWKNAT OPraHn3mvMm

Moa Bb3AENCTBMETO Ha cibHYeBaTa UV paavauusi, BATbpa, TeYeHUsITa U Apyru
npuMpoaHn ¢akTopu, nnacrMacata ce pasnaga Ha Maskuv 4acTuuM, HapeyeHu
MWKPOMJACcTMacuM WM HaHomjacTMacu. MankumsaT pasmep M npaBuW JIECHU 3a
CNyYalHO MornblaHe OT MOPCKUTe obuTaTenu.

OCHOBHUTE U3TOYHMULM Ha NJIaCTMacoBM OTNaAbLM, OTKPUTU B OKeaHa, ca 6asnpaHmu
Ha cyllaTta, uaBalu OT rPaACKu U AbXA0BHM BOAW, NpeNMBaHe Ha KaHanmsauusTa,
N3XBbPJISHE Ha OTMNaAbLM, HEALEKBATHO U3XBBbPJISIHE U YNpaBieHMe Ha OTnaabuMm,
NPOMULUNEHN [AENHOCTM, W3HOCBaHE Ha TryMWU, CTPOUTENCTBO W HE3aKOHHO
N3XBbpisHE. 3aMbpcsiBaHETO C MnjlacTMaca B OKeaHa Mpou3XoXaa NpeauMHO OT
pnbonoBHaTa NPOMULLSIEHOCT, MOPCKUTE AEMHOCTU N aKBaKyITypuTe.
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B MHOro cTpaHu nuncea MHMpPACTPYyKTypa 3a NpeaoTBpaTsBaHe Ha 3aMbpCsBAHETO
C nfaacTtMaca, KaTo HanpuMmep: CaHWUTApHM CMETULLA; CbOPBbXEHUSA 3a M3rapsiHe;
KanauuTeT 3a peuunknpaHe n MHhpPacTpyKTypa 3a KpbroBa MKOHOMUKA; NPaBUSIHO
ynpaBfiEHNE N U3XBBbPJISHE Ha CUCTEMM 3a OTnaabum. ToBa BoAM A0 ,M3TUYAHE Ha
nnacrMaca® B pekuTe M oKeaHa. 3aKOHHATa M HE3aKOHHA CBETOBHA TbProsusa C
Nn1acTMacoBM OTMNaAbLM MOXE CblO [a HaBpeaAu Ha EKOCUCTEMUTE, KbAETO
CUCTEMUTE 3a YyMpaB/ieHWE Ha OTNaAgbUMUTE He ca AO0CTaTbuHM, 3a Aa 3aabpxaT
naacTtMacoBuTe oTNaAbLM.

Bb3pencreuna BbpPXYy N3AMEHEHMETO Ha K/InMaTa

Mpon3BOACTBOTO Ha nJjacTtMaca AonpuHacs 3a M3MEeHeHMEeTO Ha KaumaTa. AKO
naacTMacoBuTe oTnaabUM Ce MU3rapsTt, Te OTAENST BbrnepoaeH ANOKCUMA U MeTaH
(oT cMeTUWwaTa) B aTMocepaTa, KaTto No TO3M HAYUH yBenimyaBaT eMucmuuTe.
Okonio 8 MMAMOHa TOHa MjaacTMacoBM OTNaAbuUM NonagaT B HAWMsA OKeaH BCsKa
rogMHa n NporHo3uTe NokKasBaT, yYe ToBa MoXe Aa ce yasou no 2025 r., ako He
npeanpueMeM ApacTUYHU AeNCTBUS.

Bb3paencTBuMe BbpXy XpaHaTa M HOBELUKOTO 3a4paBe

MHOro oT XMMUKanuTe B NyacTMacata OKa3BaT BAMSAHNE BbPXY YOBELIKOTO 34paBe.
MocneanunTte MoraT ga 6bAaT KAaKTO CEPUO3HMU, Taka U AbArocpoyHu (dwur. 2).

Mukponnacrtmacute ca OTKPUTU B 4YewMsHa Boaa, 6bupa, con M NpuUCbLCTBAT BbB
BCUYKKM Npobu, cbbpaHn B CBETOBHUTE OKeaHW, BKAKUUTENHO ApKTUKa. MI3BeCTHO
€, 4Ye HSAKONKO XWMMMUKana, W3non3BaHW B MNPOU3BOACTBOTO Ha MjacTMacoBMU
MaTepuanm, ca KaHUeporeHHM W npedyaTr Ha eHAOKpPWHHaATa CUCTEMA Ha TSI0TO,
NPUYNHABANKN Pa3CTPOMCTBA Ha pPa3BUTUETO, PENPOAYKTUBHU, HEBPOSOrMYHU U
WMYHHM HapyLeHUsa KaKTO Npu XopaTta, Taka u npu ameute XMBOTHWU. Hackopo ca
OTKPUTM MUKpOMJacTMacM B YOBELIKM MJaueHTU, HO ca Heobxoammu noseye
n3cneaBaHus, 3a Aa ce onpejenu Aanv ToBa € WUPOKO pa3npocTpaHeH npobnem.

AHanu3 Ha nasapa

EAnH OT HepocTaTbUMTE Ha MPOAYKTUTE 3@ NOYUCTBAHE Ha BOAHM MJIOWN €, Ye ca
CTaTU4YHM BbB BOAaTa, KOETO He npeanonara cbbupaHe Ha BCUUKM OTNaabLM OKOO
AaAEeHOo MPUCTaHMULLE WU MSCTO, Ha KOETO e nocTtaBeH. MNMoHakora MMa MUHUMasIHO
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ABWXEHMe, HO 3a [a Ce CbXPaHW LenuaT oTnagbK He MOXe Aa Cce pa3yuTa caMo Ha
TeyeHnaTa U NOMNUTE, KOUTO M3MNOMMBAT CaMO onpeaesieH yyacTbK.

Mopaau ToBa, Ye KOHTENHEPUTE UM Ca PasnosioXeHU Noj NoBbPXHOCTTa Ha BoaaTa,
yoBeK HAMa BUAMMOCT A0 KaKBO HMBO e 3anb/iIHeH KOWbT UM. MNMpoayKkTuTe He aAasaT
HMKakBa HoOTUdMKaUMSA Npu 3anbiBaHe. 3a Aa 3abenexum 4oBek, 4ye 06eMbT
npuebplBa, Tpsabsa Aa npoBepu ganu Topbuukata e 3anbjiHEHA, HO akKo HAMa
4eCT NPOBEPKM MMa OMACHOCT OT npenbriBaHe.

Mpun nornblaHe Ha oThNaabuM C NO-rosieMn pasMepu, 4OpU U Aa ca C NeKko Terno,
BbTPELWHOTO MPOCTPAHCTBO 6bP30 Ce 3anbsiBa, KOETO BOAM A0 HyxaaTa 3a
n3npasBaHe Ha ynoBuTesnHata Topbuyka. Taka ob6eMbT He ce Onon3oTBopsiBa
N3US10 M Ce Hanara CMsiHa, KosiTo Moxe Aa 6bae nsberHara, ako NnpoayKTUTe nmaxa
YyCTPOMCTBO 3a HaMmansiBaHe obemMa Ha 60kKnyka, NpUTUCKAMKM FO WKW 4pes3
CMayKkBaHe.

Mpumep 3a usgenue B Ta3n cdepa e ToBa Ha AHAPK TbpTbH M MUAT YernmHcku
(dwur. 3), ABama 3anasneHn CbpPUCTU, OTAALEHUN eAMHCTBEHO Ha obwaTa cu uen -
npebopBaHeTO CbC 3aMbpcsiBaHeTO Ha BoauTe. ,Seabin® - TEeXHMAT TbProBCKM
NpoAYKT AENCTBa KaTo nnasaly Kow 3a 60KNyK U ynass oTnagbuu, Macno, ropuso
M NoyncTBalLM npenapaTtu. Te ce onuceaTt KaTo 3anasieHn nobutenn Ha sogata U
cTapTtupaTt npoekTta B ABcTpanusa npe3 2015r. ¢ mucugara ga nouuctat 100 rpaga
no 2050 r.

¢wur. 3 — Seabin Ha AHgpto TbpTbH M MUIAT YernnHckn
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NpoesTta e, ye Moxe Aa ce nornpeydun Ha 6yTUNKK, HanIOHOBN TOPOUYKMK, CTUPONOP U
Apyru popMmu Ha 60KNYyK Aa U3nNayBaT B OTKPUTUSA oKeaH. ETO 3awo npoekTsT A0
ronsiMa CTeneH MHCTanmpa KOHTeMHepuTe B SXTEHW MNpUCTaHuwa, u axT knybose,
KbAETO MMa MO-ManbK LIAHC OT OKEeaHCKM BbJAHM unu 6ypu, KOMTO MoraT Aa
noBpeasT KOHTenHepuTe. Te3n KOHTPOsIMpaHu OT OKOIHaTa cpeia 30HM MMaT MHOro
yoBewkn Tpadumk B 61M30CT A0 BOAHM 06eKTU M cnefoBaTenHO ca Han-Ao6poTo
MSCTO 3a OrpaHuyaBaHe Ha 3aMbpCABAHETO, Npeau TO Aa Ce pa3npoCcTpaHu.

B mMoMeHTa nma okono 860 ,seabins", noctaBeHn no
uenusa CeAT, ynaesawm npubnmsmtenHo 7963 nayHaa
(3612 kr.) oTnagbum Ha AeH.

.Seabin® ce uHcTannpa B NpobneMHUTE 30HM Ha
AXTEHUTe npuctaHumwa (dwur. 4) - TaMm KbaeTo ce
cbbupaTt Han-MHOro otnagbum. ToBa cTpaTernyecko
NO3NLUMOHMpPAHE MO3BOJIABA Ha BATbpa U Te4YeHUATa
Aa TNackaTt OT/IOMKUTE ANPEKTHO KbM KOLUYETO.

dur. 4 - no3nunoHupaHe Ha Seabin
N3N O0XXEHUE

Cob6cTBEeHa KOHLUENuus 1 npeano)XxeHus

KoHuenuusaTa Mum BKAKOYBA pa3paboTBaHe HA NpoAyKT Ha nNpuHUMNA Ha
npaxocMykavkute pobotn. dopMata Ha NpoAyKTa MM e NOBJUSHA OT CKaTa, 3a Aa
HanoMHS ouWe noBeye 3a BoAaTa, KAaTO Ce CUMHTE3Mpa MakKCMMasHO A0 0606LeH
cunyert (¢wur. 5)

N3rpageH e OT ABe 4acTu — efHaTa e Ta3u, B KOoSATO 6OKNYyKbT Cce BCMYKBa M
npemMnHaBa B ApyraTa - KOHTEWHep C KoMMpecop, KouTo paboTm npe3 aaaeH
WHTepBan OT BpeMe, 3a HaMmansBaHe obema C uen no-mManko pb4yHa pabota u
NnOYMCTBAHE Ha KoHTelHepa. lNMpu 4yacTTa C KOMNpecopa — TaM KbAeTo ce cbbupa
oTrnaabka Cc Beye HamaneH obeM, ca nocraBeHUM NOANOXKM 3a abcopbupaHe Ha
Macna OT pas/inyeH Bua.
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dwur. 5 - cobcTBeHa KoHUENUUS

Mpwn 3anbnBaHe Ha onpeaenieH o6eM OT KOHTelHepa, NPOAYKTbT CUrHaNM3npa Ha
YCTPOMCTBOTO Ha MpuTexaTesns M eKpaHa Ha NpoaykKTa, 3a Aa 6ble eBeHTyasHo
noymcTeH. 3a Aa He ce pa3yuTa CaMO Ha TEUYEHWETO Ha BoJaTa, NPOAYKTbT ce
3a4BUXXBA CaMOCTOSITENIHO, @ MNPV HalM4YyMe Ha Bb/IHM MMa M Bb3MOXHOCT 3a
MEXaHWYHO 3aJBMXXBaHe 4pe3 Tpu MNepKM Ha ABe MecTa. BrpageH e GPS, koiTo
cromara 3a cbobpassiBaHe Ha NPOCTPaHCTBOTO, KOETO TpsAbBa Aa 06xoAmn NpPoAYyKTbT
N BM3yanusauus Ha TenedoHa Ha npuTexaTens 3a MeCcTonosoXeHneTo My. Uma un
CEH30p 3a 3acuyaHe Ha ABUXeLl ce oTnagbK.

Tbi KaTO Ca HYXHMU JIeKN MaTepuanu, 3a Aa ce nsberHe eBeHTyaslHO NOTbBaHe OT
npeToBapBaHe Ha MallMHaTa C 60K/yK, MPOAYKTbT € M3rpajeH OT anyMUHWUIN U
3apaBa nnactMaca. OT3a e pa3nosioXkeHa CMTHa Mpexa, Nnpes KosiTo Aa NpeMMHaBa
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nonagHanarta B MalMHaTa BoAa M Aa cbbupa Manku oTnagbum, KOUTO eBeHTyanHo
Ca HanyCHann KOHTeMHepa. [ABWXXEHMETO e Cce U3BbpLUBa Masiko Hag HMBOTO Ha
BogaTta. LIBeTbT € opaHXXeB 3a Hal-/1ecHO U 6bp30 HaMMpaHe OT npuTexartens My
(¢ur. 6). Ha ur. 7 e nokasaHa Bm3yanunsaumsa Ha ABUMXEHMETO Ha NpoAYKTa.

LiBeToBe:

I #FF8500
Il #0085
B #202749
B :rco303
B #3r372e

Lpuprose:
Ferstition-scroiiins
Segoe Ul Variable

N HAYATHU TOYKM 7
HA NOCTABAHE

¢ur. 7 - BU3yanusauymsa Ha

¢dur. 6 — UBETOBO pelleHune
OBUXXEHUETO Ha NpoAyKTa

3AKJTIOMEHMUE

MouncTBaWMAT pobOT BbPLIM NO-bYyHKLMOHAHA AENHOCT, Ype3 MOCTOAHHOTO MY
[ABMKEHME N 06X0XJaHe Ha MPOCTPAHCTBOTO, Ha KOETO e nocTtaBeH. ONo/i30TBOPSABa
o6eMa Ha KOHTelHepa C/ C MOMOLLTA Ha KOMIMPECOp U M3BECTABAKU NpuUTexaTens
CM HAMA HYX/Aa OT MOCTOAHHO HabnAeHWe Ha HMBOTO Ha oTnagbka. CbOTBETHO
npyv MOMYYEeHO TaKoBa CbOOLLIEHME MMa MOo-Majsika OMacHOCT Aa ce 3abpasu
npoBepkaTa Ha KOWYeTO, KOETO BOAM [0 HaMansiBaHe pucka 3a CrnupaHe Ha
MallMHAaTa OT MpenbiHEH KanauuTeT U N3MNyCKaHe Ha OTNaAbK OT Hes.

3a OTKpMBAHETO My YOBEK [0pu He TpsibBa Aa NpoBepsiBa MECTOMOSIOXEHUETO Ha
MallMHaTa Ha TenedoHa CU, 3aWOTO LUBETbT € [A0CTaTbyHO aKTUBEH MU
CUrHanu3upall 3a MakCUMasHO OpPUEHTUPaHe OT NpbB Nornea.
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PABPABOTBAHE HA EPFOHOMUYHU AN3ANH-KOHLENLUUN HA
XXN3HEHA U PABOTHA CPEAA 3A BYHTANNO

Ceetna MeaHoBa-Bacunesa, rn. ac., A-p MHX.
kaTeapa MHxeHepeH am3anH, TexHnyeckn yHnsepcutet-Codus,
e-mail: vassileva@fdiba.tu-sofia.bg

PesoMe: B ueHTbpa Ha HaCTOSILWLOTO WM3CNeABaHE € MNpouecbT Ha MpoekTupaHe Ha
eproHoMmyHa cpega 3a 6yHrano Ha TY-Codusa. OtaenHuTe eTanu ce npunarart nog ¢dopmaTta
Ha 3a4aHuns 3a y4ebHuM 3a4a4um 3a CTyAEHTU OT cneunanHocT NHxeHepeH ansanH. B pamknte
Ha npoyuyBaTenHaTa M NpoekTHa ¢asa ce NoAroTBAT aHa/iM3M M Ce AaBaT BapMaHTHMU
peleHuns, KouTo Aa 6baaT oueHsBaHM C MOMOLLTa Ha o4YMa 3a BMpTyasiHa peanHocT. LlenTa
€ [a Cce CTUrHe A0 KpaeH npoayKT ¢ noaobpeHo noTpebuTencko U3XuBsBaHe.

KnouyoBn oyMMU: eproHOMMYHO NpoeKTUpaHe, KOHUENTYyasleH An3aliH, XM3HeHa 1 paboTHa
cpeda, OpWEHTUPAHO KbM MOTPEBUTENCKOTO W3XMBSABAHE TMPOEKTUpPAHE, BUpTyasiHa
peanHocT

Abstract: The focus of this study is the design process of ergonomic environment for a
bungalow of TU-Sofia. The different stages are applied in the form of assignments for study
tasks for the students in Engineering Design. Within the research and design stage,
analyses are prepared, and variant solutions are given to be evaluated using virtual reality
glasses. The goal is to achieve a final product with improved user experience.

Keywords: Ergonomic Design, Conceptual Design, Living and Work Environment, UX
Design, Virtual Reality

BbBEAEHUE

Boaewyn ¢daktopu 3a yooOBNETBOPEHOCT Ha YOBEKA OT KOHKPETHO u3genue unm
cpena ca GyHKUMOHANHOCTTa M yAo6CTBOTO OT €[Ha CTpaHa, a OoT Apyra -
eCTETUYECKUTE XapaKTepPUCTUKKW, 3aToBa YCNexbT Ha [MpoeKkTa 3aBuUCU OT
€ProHOMUYHUTE U ECTETUUYECKM XapaKTEPUCTUKM Ha KpalHUS NpoayKT. B pamMkuTte
Ha AucumnivHata EproHoMMyHo npoekTMpaHe OT 6akanaBbpcka CTereH Ha
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creunanHocT MHXeHepeH An3anH exeroaHo ce Bb3fiaraT 3a4auyn C uen Cb3gaBaHe
Ha USANOCTHa KoHuenuus 3a nopobpsiBaHe Ha eproHOMWYHOCTTa U AM3alHa Ha
XU3HEHUN U pa6OTHM Ccpean C pas3/iM4HO npegHasHayeHUe, KaTto B ABE MNopeaHu
yqe6HM roaMHu" 3agaHnATa Ca CBbpP3aHUM C NPOEKTUPAHE Ha 6YHFaJ'IO.

N3NTOXEHUE

Mpe3 nbpBaTa roanHa obekTuUTe, KOUTO Ce pa3srnexaaT, obxeawaTt 6byHranata B
YyebHo-cnopTHa o3gpasuTtenHa 6asa PasagmHoso kbM TY-Codus, a Bnocneacrsme
Bb3HWKBA Maes 3a Masko cenuuie ot 6yHrana Ha TeputopusiTa Ha Kamnyca Ha TY-
Codumsa. lNpouecbT Ha NpPOEKTUpaAHEe BKAKYBA aHaNUTUYHA M TBOpYeCKa 4acT.
CTyneHTMTe nony4daBaT 3ajaHue, KoeTo obxBalla ABaTa eTana — MNpoy4yBaHe wm
NnpoeKTHa 4YacT.

MpoyuyBaHe

MpoyyBaHeTo BKJOYBA aHanM3 Ha noTtpebutenute, @yHKUMOHANEH aHanus,
3ano3HaBaHe C HOpMaTUBHUTE NOKYMeHTU. HabaBeHa e HannuyHaTa B otaen OTaux
kbM TY-Codua TexHuyecka AoKyMmeHTaumsa 3a obekTa. [Mopaau mM3NbAHEHWE Ha
npoy4yBaHeTo B ycsoBuATa Ha naHaemmata KOBNA-19 He e U3BbPLUEHO MpPeLn3Ho
apXUTEKTYpHO 3acHeMaHe Ha TepeH Ha obekta - YCOB PaBagnHOBO, wan
noTeHumMasiHa TEpUTOPUA 3a MAJIKO Ce/ULLE HA TepUTOpUATa Ha YHUBEpPCUTETA UK
B 61mM30CcT A0 Hero. M3roTBeHW ca npeaBapuTesIHU 4YepTexun C npubnusnTenHu
pasMepu Ha cblecTByBawute 6yHrana m TepeHu. lMNaHMpaHO € apXUTEeKTYpPHO
3aCHEMaHe Ha MSACTO BEpOATHO C MNOMOWTa Ha €JIeKTPOHHA pyfieTka w
npodecnoHaneH doTtoanapaTt Npu U3NbJHEHNE HA MPOEKTA.

CpaBHUTENHUAT aHanu3 Ha noaobHuM o06ekTn OT eproHoOMMYyHa U ecTeTnyecka
rnegHa To4ukKa Lenu Aa rnocayXu KaTo OCHOBAa Ha WAENHW NpoeKTU Ha eKCcTepuopHa
N MHTEPUOpPHA cpeja WM 3a UANOCTHa BM3yaslHa KOMyHuKauusa. Cbwo Taka ce
obpblua BHUMaHME U Ha OTAENIHW €NeMEeHTU, Hanp. KOHKPETHW MOMELLEHUS Wan
dYHKUMOHANHU 30HW, MHPOPMaUMOHHN Tabenu, neyaTtHU maTepuanu, TEKCTUITHU
n3genvsa KaTto nepaeTta uauv napasaHu, U T.H.

Cnepn 3ano3HaBaHe C fajdeHOCTUMTe Ha obekTa ce pasrnexaar noTeHUuWanHuTte
notpebutenu Ha byHranata u TexHWUTE 3aJayn, CbLLO K/OYOB eTarn OT aHanu3a
(MBaHoBa-Bacunesa, 2012). BknuyeHn ca, KakTo npenogasaTtenu, CAyXuTenm u
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cTyaeHTn Ha TY-Codusa, Taka u roctysalim yYeHU U n3cnenosaTenn. 3a uenmte Ha
aHanusa ce npoeexaa eTHorpadCcko nMpoyyBaHe Ha npegnonaraeMmTe
notpebutenu, 3a Aa ce yCTaHOBAT HarnacuTe, O4akBaHUATA U U3UCKBAHUATA UM.
TbpCcKu ce ONTUMANHO peleHne, KoeTo noctmra 6anaHc mexay @yHKUWOHaNHUTE U
ecTeTU4yecKMTe U3UCKBAHMA W O4YaKBaAHWUA 3@ KOHKpeTHMA ob6ekT. KoraTto
NPOCTPAHCTBOTO € OrpaHU4YeHo, Ce TbPCAT KOMMPOMUCU, HO U CbLLEBPEMEHHO Ce
nocTtura YCTOMYMBOCT W MUHUMANIU3bM, KOETO € TronynspHa uen cpea no-
obpa3zoBaHuTE N OTrOBOPHU Miiaan xopa (www.dw.com).
OTaenHuTe CTbMNKU NpU U3MbJIHEHWE Ha Yy4yebHuUTe 3ajaHusa ca npeacTaBeHU B
Tabnvua 1. TaM ca onucaHn CbOTBETHUTE AEMHOCTU OT ABaTa eTana — aHalAnuTuyeH
N MNpOEeKTeH, KaTo B paMkKuTe Ha obyyeHnmeTto no EproHoMmyHO npoekTupaHe
CTYAEHTUTE Ca 3ano3HaTu C BCUYKW CTbMNKU C U3K/TIOYEHNE HA EKCNEPUMEHTANHOTO
n3cneasaHe C NomowTa Ha o4yusia 3a BUpTyasiHa peasiHOCT nopaau nunca Ha
ekmnmpoBka. CbLO Taka 4acT MO HAKOM OT CTbMKWTE 3a npeacTaBeHaTa Tema -
Hanp. apxMTeKTYpPHOTO 3aCHEMaHe, He ca NpoBeAeHU MPaKTUYEeCKU 3aHMMaHuS B
yCnoBMATa Ha NaHAEMUS.

Tabnuuya 1 - ETanu npmn npoekTnupaHe

ETanm ‘ OnucaHue Ha AelMHoCTUTe
AHanuUTUYHa Jyacrt

3arno3HaBaHe C apXUTEKTYPHUTE n
reorpadckm ocobeHOCTH, NpoyyBaHe Ha
aHano3u v gpyra BaxkHa 3a npoekTa
nHpopmauns

MpunaraHe Ha eTHorpadCKmM NOAX0A,
HabaBsHe Ha CTaTUCTUYECKN AaHHU

MoaroToBka Ha dJYHKLl,VIOHa}'IHVI CXeEMU U
xoaoBum NNHUN, TUMNYHNA q)YHKLI,VIOHaJ'IHM
nocnenoBaTENIHOCTM OT AENCTBUS

3ano3HaBaHe c obekTa

MpoyuBaHe Ha noTtpebutenute

EproHoMn4yeH aHanus Ha
AENHOCTUTE M NPOCTPAHCTBOTO
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Mpoy4yBaHe Ha eCTeCTBEHOTO N U3KYCTBEHO
OCBET/N1IEHNE, LLBETOBUN BapnaHTU, LLYyM U
LyMomnsonauuns

Hab6aBsaHe Ha MHdOPMaUMs OTHOCHO
TeMmnepaTypa, BNaxHOCT, Bb34YyLLIHU
TeUYeHUs!, KauecTBO Ha Bb3ayXa

EproHoMuyeH aHanus Ha
OCBET/1IEHNE, LIBETOBE N WWYM

EproHoMuyeH aHanus Ha
dakTopMTEe Ha MUKpOKIMMaATA

NMpoekTHa yacT

N3paboTBaHe Ha 3D Buayanusaumm u

Busyanusauum
aHMMaumm

EkcnepumeHTanHo nscnenBaHe
Ha noTpebuTenckoTo
N3XNBABaAHE

N3cneaBaHe Ha BapuvaHTW C MOMOLLTa Ha
ouunna 3a BMpTyasiHa peasiHoCT

Mpe3eHTaums MNMoAroToBKa Ha NOCTEPU U Npe3eHTauum

OYyHKUMOHANHUTE 30HM U XOAOBU JIMHUKM Ca K/KYOBWM 3@ MNOCTUraHe Ha
CbOTBETCTBME C €ProHOMUYHUTE U3NCKBaHUSA. Bb3 ocHOoBa Ha TaXx ce nspaborsat um
CXEMW OTHOCHO pa3fiInyHM (PaKTopu KaToO OCBET/IEHME, WYM, MUKPOKIMMAT U Ap.
(dur. 1). CoblecTBeHO e na ce npeacTtaBAT Bb3MOXHOCTUTE 3@ MNOA3BaHe Ha
NPOCTPAHCTBOTO 3@ pPa3/IMYHN AEMHOCTWU, KAaKTO U 3a TpaHCHOpMMpaHe Ha 30HUTE
3a pa3nunyHo npegHasHadveHune (Ivanova-Vassileva, 2021).

BaxHnTe 3a eproHOMWYHOTO MpOEeKTMpaHe [AaHHM 3a cpepaTta ce HabasaAT C
NOMOLLTA Ha YHUBEpPCAJIeH ype 3a u3MepBaHe Ha TeMnepaTypa, WyM, OCBETEHOCT,
CKOPOCT Ha Bb34YyLIHWNSA NOTOK.

TBOpYECKMU NPOEKT

3aMUCBBLT € ce Cb3aanaT UAENHN NPOEKTU U BapUaHTHU pelleHn BbB BUPTYyaseH
dopmat (pur. 2 n 3). PaspaboTeHnTe An3anHEpPCKN KOHUENUMN 3a@ cpeaaTta morat
Aa Ce npeacrtaBAT MaKCUMMasHO peanincTuyHoO 4Ype3 cpeacreata Ha 3D
mModenupaHeTo. NnaHunpa ce cnea Tosa Aa 6baaT U3cneaBaHn C o4na 3a BUpTyasHa
peanHoCT, KOeTO € CBbpP3aHO M CbC cnejBalla eKCnepMMeHTanHa CTbnka.

B HAKOW OT Beye NpUKIYEHUTE CTYAEHTCKU MPOEKTU eKcrepuMeHTasnHaTa 4vacT
obxBalla nscneasaHe Ha NOTpebuUTencknTe NpeanoyYnTaHns U Hariacu Ypes aHkeTa
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OTHOCHO MbpBUTE KOHLENTyalHW BapuaHTM Ha pa3paboTBaHaTa cpefja noa
¢dopmaTa Ha BUPTYyasHU TPUMU3MEPHUN NMPOEKTU.

{ it | 4-‘-
dur. 1 — ctyaeHTckn npoekt 2021 r., eproHOMUYHa ckmua n 3D-Bulyanumsaums

-~

¢wur. 2 - ctyaeHTcku npoekt 2020 r., 3D- dur. 3 - ctyaeHTckn npoekt 2020 r., 3D-
BU3yanusauus BU3yanusaums

MnaHunpaHo e pa 6baoaT  OUEHEeHW CYBEeKTMBHUTE  XapaKTEpUCTUMKM  Ha
NnOTpebUTENCKOTO WM3XMBSABAHE KaTO €MOLMOHANHO-NMCUXMYECKO Bb3AENCTBUE,
€KCTEPUMOPHUN N MHTEPUOPHM NMpeanounTanms n ap. B pesyntaT Ha ToBa MOXxe aa ce
noabepat Han-gobpute AmM3anH-KOHUENUUW 3a XWU3HeHaTa u paboTHaTa cpeaa,
noAXoAsILM 3a peanu3aums M ga ce M3roTBAT BaXXHU €/IeMEeHTM OT Bu3yasiHaTta
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KOMYHMKaLKNS KaTo N0ro n nHdopmaumoHHn tabenn. Havano Ha pabotaTta B Tasmu
NnocCoKa e MoCTaBeHO He CaMO B paMKuMTe Ha EpProHOMMYHO NpOEeKTUpaHe, HO u
ancumnnunHata AMNPMAUC ot OKC 6akanaBbp, KbAETO ca pa3paboTeHn HAKOU
NbpBOHAYaIHM BapnaHTU 3a MHMOpPMaLMOHHM Tabenu u noro. Npun n3nbaHEHUE Ha
onucaHuTe 3a4auyun 3a CTyAeHTUTe Ce Cb34aBaT Bb3MOXHOCTM 3a npuaobusBaHe Ha
npakTU4yeckn onut. Hanuuye ca MHOro Bb3MOXHOCTM 3a MNpuiaraHe Ha onuTa B
y4yebHus npouec 3a 4pyrm ANCUMNANHK, Hanpumep ,[AM3anH Ha XXU3HeHa cpeaa” oT
OKC Maructbp, cneyuanHocT ,IHxeHepeH am3anH".

bbvaewm npoyyBaHus

3a ekcrnepuMeHTMpaHe 1 nscnenBaHe Ha NoTpebuTesicknTe Harnacu No OTHOLLEHME
Ha 3D AM3anH-KOHUENUUM U BapuaHTHU pelleHnsa we 6baaT rnonsBaHu o4vuna 3a
BMpTyanHaTa peanHocT. lNpeau aa ce n3paboTaT OoT MaTtepuan, NPoOAYKTUTE MOXe
Aa wu3cnepBaT uype3 BUpTyanHaTa peanHocT. Taka Moxe pga ce pa3paboTtu
An3anHepcKa KOoHUenuus 3a Us/I0CTHa BM3yaslHa KOMYHUKAUMUA, KOHLUENTYanHN U
€ProHOMMYHN CKULM Ha WHTEpUOpHATa UM EKCTepuopHa >XMU3HeHaTa cpepa u
TPUU3MEPHUN BM3yanm3aumn 1 ga ce HaManaT pa3xoAuTe 3a TeCToBe C MaTtepuan u
3a peauvsanH.

3AKJTIOMEHMUE

CbC cTapTMpaHe Ha ekcnepuMmeHTanHus obekt YCOB PaBaanMHOBO ce cb3aaBa
Bb3MOXXHOCT 3a NPUJIOXKEHWE NpU APYIrY KOHLENTYya HU NPOeKTu, KaTo ce nicnensa
noTpebuTenckoTo OTHOLWeEHMe KbM n3bpaHu naemHn BapmaHTu. Ypes npunaraHe Ha
noaxoda 3a Au3aliH, cbobpaseH C noTpebuTenckoTo M3XKMBSIBAHE MOXe Aa ce
noabepar Har-gobpute KOHUENUUN N naen. EKcnepuMeHTnTe U n3cneaBaHuUsaTa Ha
noTpebuTenckoTo OTHOWEHMe, MoraT JAa MnocnyXaT He caMo 3a OCHOoBa 3a
nonobpsieaHe Ha ob6nuKa Ha ekcnepuMmeHTanHusa obektT YCOB PaBagnMHOBO, HO U ca
Bb3MOXHOCT 3a (OopMy/SinpaHe Ha MNpPernopbkyM 3a eproHOMUYHO NpOeKTUpaHe Ha
cpefaTa B YHMBepCUTeTa, KakTo M Npun NoA06HM NpOeKTHM 06eKTN U3BBH Hero.
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Pe3omMe: PaboTHaTa cpefa e noCcTosaHHO pa3BuBalla ce B TEXHOOMMYHO, MKOHOMUYECKO U
couManHo OTHOWeHMe, KaTo ToBa obycnaBs MPOMEHW B HauMHa, MO KOWTO ce npeacrass
AVHaMuMKaTa B HyXxauTe Ha paboTewmTe B Ta3m cpega. B goknaga we 6baaTt npocneaexHu
3apaxgaHeto Ha Te3uM paboTHM NpoCTpaHCTBa, TAXHATa QYHKUMOHAMHOCT, MOL,
U3NCKBaHMA, MpPOMsiHAaTa Ha TexHuKaTa, C KoATo paboTHuuute 6opaBaTt. lMocnegHuTe
TeHAEHUNN B AeleHTpann3mpaHeTo Ha MHOro Koprnopauuu cneg naHgemusara ot KOBUA19,
KakBM Ca MpOMeHuTe, HyxXamte u ycnosusaTa npu pabota oOT Kbwu, obwecTtBeHu
NpOCTpaHCTBa KaTo KadeHeTa 1 nosBaTa Ha HOBMSA MONYSPEH BUA NPOCTpaHCTBa 3a paboTa
~open space”.

KnrouoBn AyMu: MHTEPUOpPEH AM3aliH, eproHoMus, rnobanusaumns, akycTuMka, 3BYKOBa
abcopbauuns, oduc npocTpaHcTea, obuwecTBeHa cpena, paboTHa 30Ha

Abstract: The work environment is constantly evolving and with changes in technological,
economic and social conditions, major changes occur in the way in which the needs of
those working in these conditions change. The report will trace the origin of these
workspaces, their functionality, area, requirements, the change in the technique that
workers handle. The latest trends in the decentralization of many corporations after the
COVID19 pandemic, what are the changes, needs and conditions in working from home,
public spaces such as cafes and the emergence of the new popular type of working spaces
“open space”.

Keywords: interior design, ergonomics, globalization, acoustics, sound absorption, office
spaces, public environment, work area

BbBEAEHUE

BbB BpeMeTo Hasaa MNpuM Bb3HMKBAHETO Ha AOKYMEHTauusTa WU pa3BUTUETO Ha
pasIM4HKU KOMNaHum n busHecu, MSACTOTO, KbAETOo ce CcbbupaT paboTHuumMTe Aa
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M3BbpLUBAT ONpeaesnieH Bna AeMHOCT, n3nckBawa paboTa Ha 6t0po, ce opopMsa KaTo
oduc cpepa. C BpeMeTo Te3M NpOCTpaHCTBa AobuBaT cBoM cobCTBEeH 06MUK,
cneundunyHo dyHKUMOHANHO pa3npegeneHue. [lopaan XapakKTepUCTUKUTE Ha
€CTecTBOTO Ha paboTa obopyaBaHeTo 6mMBa pasnNMyHO, TOBA € CBbP3aHO M C
YTUNIMTApPHOCTTa Ha MebenuTte, TexHnkarta n gpyrm dpakropu. C TedeHne Ha BpEMETO
N HKOM €proHOMUYHUN N DYHKUMOHANHM NpobsieMn Te3n NPOCTPAHCTBA CE U3MEHSAT
MnoYTW B ABETEe KPalMHOCTW Ha opraHusaums CrnpsiMo pasnpegensiHe Ha paboTHuTe
MecTa. Bcsika psaska npoMsiHa B obcTtosTencresata Ha paboTa Bausie NpsSKO BbpXy
Te3n 06eKTn 1 nopaxaa B TAX pe3kn npomeHu. M3mckBaHeTo KbM paboTHaTa cpeaa
cnen naHaemmnata ot KOBM/ 19 noemaT B Heo4YakBaHa rnocoka nopagn cteknnTe ce
obcToaTencrea OTHOCHO HanarawiaTta ce counasnHa guctaHumsa n pabortarta OT KbLM.
ToBa BOAM A0 MHOrO0 nNpoMeHM B OMMC NpOCTpaHCTBATa M 3apa)KAaHeTo Ha
anTepHaTUBHM 06EeKTM CbC CbliaTa WM CMeceHa (QOYHKUMOHANHOCT, KaKTo W
MPOMEHU B XUNLWHNS UHTEPUOP.

MN3NTOXXEHUE

MorneaHaTo peTpocnekTUBHO, OPUCHT KaTO MPYHKUMOHANHO NMPOCTPaHCTBO AaTmpa
owle OoT BpeMeTo Ha PumckaTta mMnepus. BbB BeKOBeTe ca CblLUeCTByBanuM U ca ce
pasBuBaIN passIMyHU Bapuaumm Ha To3n Tun paboTHU npocTpaHcTea. lNMpe3 XVIII
BeK ce 0dOopMsA CbBPEMEHHOTO onpegeneHve 3a odwuc. lNpe3 XX Bek, cnen
MHAYCTpUanHaTta peBosoumsa, npm MHoro dupmm ce 3apaxga oduca ¢ OTBOpeHa
nnaHuposka. (¢pwur. 1) B Hero Ha 6topa B XxaneTa MHOXECTBO CNY>XUTenun n3sbpLlusaTt
TpyAaoBaTta cun aenHocTt. Cnen Bropata CBeToBHa BOMHa opuchT npmaobmea Manko
no-cucTeMaTm3ampaH M OpraHmsnpaH BuA KaTO BM3MS M MACTO 3a paborta. To3u
An3alHepcKn noaxon e HapedeH ,Burolandschaft® (oT HeMcknm e3ukK), KoeTo
O3HayaBa ,oduc nernsax". KoHuenuunsaTa 3a T03M TMN NJaHUpaHe cTaBa NonynspHa
B EBpona u Hamupa npunoxeHue B uenmsa cBaT. CUNHUAT WyM OT NMLIELWM MalUUHK
BEPOSATHO € AOKapBasl Ha MHOMO CIYXUTENN CEepPUO3HUN 34paBOCNOBHU nNpobnemu.
Mpe3 80-Te roanmHM Ha XX Bek B paboTaTta HaBnmM3a BCe MNoBeYe TeXHWUKA,
M3TOYHULUMTE Ha WyMa - nuwewmte MalMHW, ca 3aMeCTeHW OT MnepCOoHanHu
KoMMTpn. EANHCTBEHO TenedOHHUAT 3BBbH M pa3roBopuTe octaBart. 10 ToBa BpeMe
ce Hanara HOB Tun @YHKUMOHANHO pasnpeaeneHne, KOeTo Josexaa Ao
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He34paBOC/OBHA cpefda Ha TpyA. [JOCTbMHOCTTAa A0 €BTUHM MOAYNHU CTEHU U
yBenuyeHmaT OKyC BbpXy PEeHTAbWNHOCT, 3a CMeTKa Ha YCloBUATa Ha Tpya,
AoBexaaT A0 OrpoMHa MpOMsiHa B MAaHUMpaHETO M opopMNeHMeTo Ha oducute.
OrpoMHUTE MNpPOCTPaHCTBa Ca noapeaeHn C Manku paboTHM MecTa, orpageHun oT
CTeHN. Te3n paboTHM npocTpaHcTBa HanogobseaT kowep. (dur.2)

¢dur. 1 - odunc NpoCTpaHCTBO OT OTBOPEH  dur. 2 — oUC NpPOCTpaHCTBO € 06ocobeHun
TUM, Ha4anoTo Ha 20 Bek paboTHM MecTa B Kpas Ha 20 Bek
(www.morganlovell.co.uk) (www.geaves.com)

HeMnHyeMo, ManKkoTo NMPOCTPAHCTBO, MCTO HAaCTaHEHUTe Xopa, WYyMbT U nncaTa
Ha HopManHa paboTHa cpega, AoBexaa A0 MHOXECTBO CTaHAApTUM U U3UCKBaHWUSA
OTHOCHO Ka4ecTBOTO Ha paboTHaTa cpeaa v TpyaoBaTa xurmeHa. ObopyaBaHeTo C
yAobHNU ™Mebenn, eproHOMMYHM CTOM0BE, NoapexAaHeTo Ha paboTHOTO MSCTO
CNpsiMO €PproHOMUYHUTE M3NUCKBAHWUSA, MMHMManNHaTa MNoLW, KOATO Ce OoTpexaa Ha
BCEKW CAYXWUTeN, BEeHTUNauus M AOCTbM Ha eCTeCTBEHA CBET/IMHA, KaKTO WU
aKyCTU4YHUTE crneundnknm Ha Te3M TOAKOBa LWYMHM NpPOCTpaHCTBA Ca cpen
dakTopute, Kouto Tpsibea aa 6baaT cnasBaHM B eANH CbBpeEMEHEH oduc.

Pa3zBUTMETO M M3UCKBAHMSATA KbM TO3M TUMN MNPOCTPAHCTBA W CpeAa WU3MEHAT U
XapaKTePUCTUKNTE Ha apxuUTeKkTypaTta Ha oduc crpagmte. KopnopaunmnTe 3ano4ysaT
Aa wu3rpaxaaT roneMm oCcTbkneHu dacaam C MNPUTOK Ha MoBedYe ecTecTBEeHa
ceeTinHa. Ob6pblia ce M noBevye BHMMaHMEe KbM 060pyaBaHETO C WMHOBATUBHMU
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TEXHONOMMM, KOUTO BOAAT A0 yTunusaumsa Ha Tpyaa. OcobeHo MACTO umaT U
€KONTIOrMYHUTE HOPMU U NPAKTUKWM CBbP3aHN He CaMO CbC 34paBOC/IOBHA paboTHa
cpena, HO M C eHeprocnecTtsaBaHe U YCTOMYMBM NPaAKTUKMU.

MocTteneHHO C BpemeTo O6lopaTa Cce paspexaar, CcraBaT Mno-rofeMn w
NpOCTpPaHCTBaTa Mexay TAX HapacTeBaT. Ha MHOro mecra nperpagHuTe CTeHU ce
npemMaxsaT uauM 6uBaT 3aMeHeHM C aKyCTUYHW MaHa 3a wymoBa abcopbaums.
KomnioTpute n MoHuTOpUTE HamanseaT obema cuv M 3aemMaT MNO-ManKo MSACTO.
Ob6ocobsBaT ce 30HU 3a OTAUX W APYrWN pa3BfieKaTeNHU KbTOBe, KOMTO npeasarat
no4yMBKa Ha cnyxurtenute. MonynsapHO € N BHeAPSBAHETO Ha aKyCTUYHW NaHenu,
aKyCTU4YHU Mebenn, kouTo abcopbupaTt BpeaHUs WyM U Cb3AaBaT Ha CayXuTtenure
no-34paBoCnoBHa cpeaa 3a pabota. bopbaTa c wyma e cpea rnaBHUTE €/1IeEMEHTH
Ha oTBopeHuTe odunc npocTpaHcTea.(dpur.3)

¢wur. 3 - opuc npocrtpaHcTBO ¢ 060Cc06eHM pabOTHN MecTa M KbT C aKyCTUYHM Mebenu
(cw-cbs.rs)
BpeaHnat wymoB ¢OH Ce oKka3Ba OT CblueCcTBeHa Bpeda 3a paboTHus npouec.
LUyMbT Bpean Ha Bb3MOXHOCTTA 3a CbCpefoTovYaBaHe, MOoHMXKaBa KayecTBOTO Ha
paboTHMsa npouec n Boan Ao 6bp3a ymopa u cTtpec. Nopaan Tasm NpuymHa BCe
noeeye ce cCneagnm 3a aKyCTU4yHaTa 06p360TKa Ha nMnoMelweHusaTa. Yecro ce
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ynoTpebsBaT aKyCTU4YHM MaHenn, KaKTo W aKyCcTUuyHMm ™Mebenun C pasnuyHa
(dYHKLMOHANHOCT, KOUTO HabupaT ronsMa nonynsipHocCT.

[loKa3aHOoTO Bb3AenCcTBMe BbpXy PM3MonormsaTa Ha YoBeka Ha OHOBUS LWYM BOAM
00 pa3BUTMETO Ha Cb3JaBaHe Ha crneumanmampaHu akyCcTUYHW mebenn 3a odwuc
cpena. B oduc npocrpaHcTBata (POHOBUAT WYM CbLWO € CbC 3aBULLUEHW HMBA.
PaboTHUTe MecTa B opuca, B KOUTo ce cbbupa, ob6paboTBa, cbxpaHsaBa n cbobulaBa
MHdopMaumnsa, ce cpewaTt B MHoro obsactu, HanpuMep agMUHUCTPATMBHU OoducK,
6a3a AaHHK, am3anHepckn oducm U opucK 3a NOKYMNKo-rnpoaaxobu. Pabortata ce
nognomara OT MoZepHa KOMYHMKAUWMOHHA TEeXHOS0rus, npespblialia noBevyeTo
paboTHM ™MecTa B paboTHM cTaHumui. 3a pasnumka oT dabpukute, KbAETO
n36areaHeTo Ha yBpeXaaHUs Ha c/lyXa e OT NbpPBOCTENEHHO 3Ha4YyeHne, B oducuTe
HamMansBaHeTO Ha HMBOTO Ha 3BYKOBOTO HaNsdraHe He € eAWHCTBEH NpuopuTerT.
BbnpocbT e pa ce pasrnega CTpykKTypaTa Ha wyMa (3Byka), ako ce Wucka
HamansaBaHe HebnaronpuAaTHUTE eeKTU OT HEro BbpXy CNOCOBHOCTTa Ha YOBEK Aa
Ce KOHLUEHTpupa u cTpeca, KOMTo npuumnHaea. Tpsbsa aa ce otbenexu, ye:

e un364rBaHeTO Ha CiylaHe NpUYnHSBa CTpecC;

e HUCKOYECTOTHUAT 3BYK (MHpadepBeH 3BYK) OT KAMMATUYHUTE CUCTEMMU
BMsie BbpXy 61aroCbCTOAHUNETO;

e LWYMbT, reHepupaH OT TBbPAUTE AUCKOBE U BEHTUIATOPUTE 3a KOMMIOTPU, €
Apa3Hely.

Pe3ynTtaTbT e, Ye nnaHMpaHeTo npeBpblla OCHOBHO TuUXaTa cnyxba B wymHa. Mo-
KbCHO MepKuTe 3a nogobpsiBaHe Ha CMTyauusaTa YeCcTo BfowaBaT yC/oBUATa.
M Taka, KakBU Ca XapaKTEPUCTUKUTE Ha NO-Tuxmus opuc?

e HACTOSALWOTO HMBO Ha 3BYKOBO HansraHe He Tpsbsa fa 6bae npuynMHEHO OT
€AVH M Cbll M3TOYHMK, KAaTO Hanpumep KOMWpHa MalinHa, BEHTMNATOP 3a
KOMMIOTbP WUAW NPUHTEP;

e peuyTa OT CcbCceaHuTe paboTHM MecTa He TpsibBa Aa 6bae AOCTAaTbYHO CUIIHA,
3a na 6vae pasbpaHa;

e HMBOTO Ha 3BYKOBO HansiraHe OT BCUYKWU U3TOYHMULM, C M3KKOYEHME Ha
nnueTo Ha paboTHOTO MACTO, TpsibBa Aa 6bae Bb3MOXHO Han-HUCKO.

EAWH TnX onc ¢ HUBOTO Ha 3BYKOBOTO HansiraHe B cpenata mexay 20 n 30 dB e
naeanHarta paboTHa cpeaa 3a MHOro B3MCKaTeNHW YMCTBEHM 3adaun. B ISO 11690
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ce nNpenopbyBaT ClefHUTe U3MCKBaHUS Ha KayecTBO Ha paboTHUTe MecTa B odwuc,
npueMamkyu 4ye BBbMPOCHUTE NiMLA Ca FOTOBM Aa paboTAT M He Bb3npoussexaar
(n3nbyBaT) WYM W NpeBUWIABAaHETO My Mpu M3BbPLIBAHETO Ha 3ajavn wunu
pasrosopu, cnepsawm OwnpekTuBa 3a wyma 2003/10/EQ"
(www.iso.org/standard/74237)

BbB BpeMeTO cTaHAapTUTe CBbp3aHu C WyM yBenu4yasaT 6bonkata n 30HUTE CU Ha
KaTo KOHTPOJ1 M NpunaraHe kato HanpuMep ISO 22955 ,To3un JOKYMEHT npenocTaBs
TEXHWYECKN HACOKM 3@ MOCTMraHe Ha aKyCTUMYHO KayecTBO Ha OTBOpPEHWU oduc
NPOCTpaHCTBA B MoOAKperna Ha Auanora v oduuManHUSa aHraXXMMeHT Mexay
pasfMyHUTE 3anHTEPECOBAHN CTPaHU, y4YacTBallM B NJaHUPAHETO, NPOEKTUPAHETO,
narpaxxgaHeto nam odpopmseHneTo Ha paboTHM NPOCTpPaAHCTBA C OTBOPEH MJaH:
KpamHW KJINEHTU, COBCTBEHMLUM Ha MPOEKTU, NpeanucBalLun fieKapu, KOHCYTaHTU
n ap." (www.iso.org/standard/74237)

Pa3paboTBaT ce pa3nn4yHM U NHOBATUBHM CTpaTermmn 3a 6opba n KOHTpPON Hag WymMma.
CnpsMo cneuudukata Ha OMPUC NPOCTPaHCTBOTO ce obocobsBaT KOHMEPEHTHU
3a5n, TUXM 30HWU, MecCTa 3a oTAux. Bce no-yecto dupmmTe, B XenaHWETo CU Aa
npuenekatr obpaTHO ciyxutenute cu, npubareat A0 CbCTABAHETO Ha rpaauviHu,
Tepacu, MecTa 3a urpa n Apyru rnpuBnekaTesiHN 3a CNYXUTenuTe 30HN 3a OTAMX.
ObopyaBaHeTo B O(PUC NpOCTpaHCTBaTa B nociegHUTe AeCeTUNeTuss CUHO ce
peayumpa. OT Texkm u o6eMHU nepcoHasiHM KOMMTPU, MOHUTOPU N TenedoHw,
Kynuwia nankum, AHeC BCUYKO e MPeHOCUMMO M NnecHo 3a paboTta. JlantonuTte ca
Bb3MOXHOCTTa oduca Aa 6bae HaBCAKbAE aKO MMa AOCTbMN A0 WHTEpHET U
€NeKTpu4ecko 3axpaHBaHe. Pa3mepbT U  GYHKUMOHANHOCTTA Ha MO6WUIHUTE
TenedoHM CbWO A[aBaT OrpoMHa cBoboga 3a paboTa OT BCAKa Touka.
YTUnuMTapHoCcTTa B nMocneaHuTe ABe JAeceTUNeTUss MMa OrpoMHUM  MPOMEHM,
NPOANKTYBAHW OT OFPOMHUS TEXHONOrM4YeH CKOK, KOWTO MnO3BOJIsiIBA JiecHaTa
NPeHOCUMOCT Ha Hy>XXHaTa 3a paboTa TexHMKa, KOSATO € BCe No-Masika no pasmep.
MangemuaTta ot KOBWA 19 psa3ko npoMeHu xoha Ha HewaTa. lNopaan 3aTBapsiHETO
Ha BCMYKM 06LLECTBEHM MecCTa ce Hanara CiyXxutenumTe ga paboTaTt unm ot JOMOBeTe
CW UKW Aa TbPCAT anTepHaTMBa Ha paboTHUTE CU NMPOCTPAHCTBA. 3a CAYXUTenuTe,
Ha KOWTO ce Hanara fa paboTaT OT AOMOBETE CU, € HYXXHO Aa 060co6aT KbT 3a
pabota. ToBa He BMHAruM e necHa 3agada. HyXXHO e MACTOTO Aa OTroBaps Ha
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HAKOIKO YCnoBus. ba3zoBuTe ca A0CTbN A0 MHTEPHET M enekTpmyecTtso. OcTaHanuTe
Ca CBbp3aHM CbC Cneunmduknm Ha UHTepuopa: ecTecTBeHa CBEeT/IMHA, TUXO U
CNOKOWMHO MoMelleHne, noaxoasiwa no BMCOYMHA Maca wam 6kopo, yaobeH wm
MaKCMMAsIHO €proHOMWUYEH CTOJl, AOCTAaTbYHO OCBET/IEeHMe B TbMHaTa 30Ha OT
AEHOHOLWMETO, KaKTO U NpenopbyuTesiHO €, 0ocobeHo npu paboTa c BMAEO BPb3Ka,
HeyTpaneH ¢oH. KonKoTO 1 NpocTo Aa 3ByYaT Te3n U3UCKBAHUS, HE BCEKM yCnsiBa
Aa v cbyeTtae. Yact oT dupMuTe HammpaT 3a peHTabunHoO Aa He non3eaTt noseve
odnCKn UM NOHe He 3a Lennsa nepcoHas, U MHOro Xopa ce oka3BaT NMpUHYAeHWn aa
OoCTaHaT Aa paboTaT oT AOMOBeTe CU. 3a Ta3u Len ce HanaraT PeKOHCTPYKUWK B
aomoete uM.( dwur. 4)

Cnea naHaemumsiTa U oTBapsHeTo Ha obwecTBeHUTe 06eKTK, rosiimMa 4acT OT XopaTa,
KOMTO HAMaT Bb3MOXHOCT Aa Ce 3aBbpHaT B oduca, HammpaT yaobCcTtBo B HOB BUA,
obocobeHn 3a pabota u cnogeneHn paboTHM NpPOCTpaHCTBA. TO3M TUM MPOEKTU
cTapTupaT npean naHAeMmaTa U ce yTBbpXKAaBaT KaTo HYXHW 1 nonesnun. OT To3un
TMN MecTa Ca W HAKOM Tunose KadeHeTa npeanarawy MHTEpPHET, KakKTo WU
nAaHWMpaHun noaxoAswo n yaobHo 3a paborta nnum 6bp3a genosa cpewa. NonynspHu
Mecta 3a paboTa cTaBaT OTBOpPeHMUTE O(WUC NPOCTPAHCTBA, KbAETO Xopa oT
pasnuyHu dpupMmm nocewasaT U uU3nonseaT yaobcTBaTta NpurogeHn 3a uenuTe u
HY>XAUTEe Ha eCTeCTBOTO Ha paboTa. TakbB TN PyHKLMOHANHM NPOCTPAHCTBA MoraTt
[a ce cpelwHaT MacoBO M B MHOro obuwectBeHNn 06EeKTU KaTo My3ewn, rasepuu,
KYNTYpHU UeHTpoBe, 6ubnnotekn uM T.H. Te uMMaT OCUTYPEeHW W AOCTbMHU 3a
noceTuTenuTe MHTEPHET N AOCTbLMN A0 efieKTpuyecka mMpexa, 060cobeHun ca KbToOBE
3a paborta. Ha TakuMBa NpoOCTpaHCTBa CbWO Ce oTAenss 0ocobeHO 3Ha4vyeHune wu
BHMMaHME KbM aKyCcTuyHaTa obpaboTka, nopagun HanMUYMETO Ha Tpu rpynu
KNMEHTU: MbPBUAT TUN ca Han-6e3wyMHKM npu pabota Ha nanTton, BTOpUsS TUM ca
BoAewmn TenedoHeH pa3rosop (Korato Mma roBop CaMo OT e4AWH YOBEK) U TpeTus
npu 6usHec cpewa (Korato MMa rosBop OT NoBeye OT eAuH ydacTHuum). MNpu Tesu
BapuaHTn ce obocobsBaT pasIMYHM KbTOBE 3@ MHAMBMAYanHa pabota umnm C
HSIKOJIKO MeCTa 3a rpynosu cpewmn. Te ce 30HMpaT, KaTo ce Non3eaT pasfIMyHK No
BUA aKyCTU4YHM Mebenu, napaBaHu 1 3BYKOBW oTpasutenu. (dpwur.5)
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dwur. 4 - odmc NpocTpaHCTBO B AOMaA C ¢dur. 5 - oTBOpeHO 0UC NPOCTPAHCTBO C
06ocobeH KbT B cnanHgaTta o6ocobeHun paboTHMU MecTa
(www.designcafe.com) (www.actiu.com)
3AKJTIOMEHME

Oduc npocTpaHCcTBaTa Ce pa3BMBaT, KAaTO BCe MNOBeYe Ce AbPXW U ce cneasT
34paBHUTE HOPMU, KOUTO AaBaT Ha paboTewmTe no-gobpu ycnosusa Ha Tpya. Te ce
6asmpat Ha MHOro0 MNCUXO-MPU3NONOMTMYHN [aHHM W OCBEH EepProHOMUYHUTE
nokasaTtesin ce pa3BMBaT MHOro0 WHOBATUBHMU cdepun, KOMTO nogobpsasart obwata
cpena. Mloesata Ha BCUYKKM Mepku e, npu paboTta, yoBek aa 6bae 604bp, aKTUBEH U
Aa HAMa BpeAHW B3auMOAENCTBMSA C okonHaTta cpega. OTHOCHO YyTUINMTapHOCTTa Ha
Hy>XHaTa anapaTypa W yCnoBMUSA 3a TPyA, B CbBPEMMETO MHOMOTO M TEXKM MaLUUHMU
Ce 3aMecTBaT C BCe Mo-N1eCHa M neka 3a paboTa TexHuKa, KOeTo Moxe Aa 6bae
non3BaHa HaBCAKbAE, C MUMHUMANHU U3NCKBAHWUS OT OKOJSIHATa cpeaa.
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128



Hay4yHa kKoHdepeHuus
D etc. - ,CbBpeMeHHU TEXHONOMMN B AM3ailHa, apXuTekTypaTa, U3KYCTBOTO M Kyntypata” 2023

Tom 1 ISSN 3033-053X

n3xmnesaBaHe, MoHorpadwus, Maea 2, ctp. 37-65, M3patencteo AsaHrapg lNpuma,
Codusa, 2021, ISBN 978-619-239-626-8)

“Magazine of the European Agency for Safety and Health at Work” 8/EN Noise at
work 2005

Neufert E., Neufert - Architectural Design, ed. Softpress, S., 2007, ISBN:
9789546857026 (OpurnHanHo 3arnasue: Houndept E., Honhdeptr -
ApxXnTeKkTypHo npoekTunpaHe, nsa. Coprnpec, C., 2007 r., ISBN: 9789546857026)

MHTEPHET AAPECH

https://www.morganlovell.co.uk/the-evolution-of-office-design (noceteH Ha
22.12.1023)

https://www.iso.org/standard/74237.html(noceTeH Ha
24.12.1023)https://officefitoutprofessionals.com.au/office-space-development/
(noceteH Ha 22.12.1023)

N30BPAXXEHUSA

https://www.morganlovell.co.uk/the-evolution-of-office-design (noceteH Ha
22.12.1023)

https://www.geaves.com/news/post/the-evolution-of-the-office (noceteH Ha
22.12.1023)

https://cw-cbs.rs/en/blog/moderan-kancelarijski-prostor/ office (noceteH Ha
22.12.1023)
https://www.designcafe.com/interior-design/home-office-design (noceTteH Ha
22.12.1023)
https://www.actiu.com/en/articles/coffice-new-business-culture/ design
(noceteH Ha 22.12.1023)

129



Hay4yHa kKoHdepeHuus
D etc. - ,CbBpeMeHHU TEXHONOMMN B AM3ailHa, apXuTekTypaTa, U3KYCTBOTO M Kyntypata” 2023

Tom 1 ISSN 3033-053X

THE LEGACY OF ROMAN CONCRETE BRIDGES AND THEIR MODERN
APPLICATION

Aylya Byulyant, student
specialty “Engineering Design”, Technical University of Sofia,
e-mail: aismet@tu-sofia.bg

Abstract: In his work “"The ten Books on architecture” the Roman engineer Vitruvius is
one of the first who present in writing the material selection, proportion, and craftsmanship
which was crucial to the great performance and durability of Roman concrete, with the
volcanic powder found close to the town of Puteoli near Naples as its main ingredient.
This paper provides an outline for the construction and methods used to create and
integrate Roman concrete into the design of a bridge, which not only incorporates ancient
Roman design features, but it preserves the material in time, as well as paying homage
and preserving its cultural significance it has for ancient Roman architecture.

Keywords: Roman concrete, bridges, Architecture, contemporary application

INTRODUCTION

The ancient Romans were known for their impressive feats of engineering, such as
aqueducts, roads and bridges. One of the key materials that allowed these
structures to be built was Roman concrete, also known as opus caementicium.
This project aims to explore the history and ingredients of Roman concrete, and
how it could be applied to the construction of a bridge, in contemporary setting.

MAIN TEXT

Roman concrete

The use of some form of concrete can be traced back to ancient civilizations such
as Egypt and Mesopotamia. The Egyptians used mud mixed with straw to bond
dried bricks, they also used plaster mortars and lime mortars. About 500,000 tons
of mortar were used for the Great Pyramids of Giza. A form of cement was also
used to build the Great Wall of China at the time.
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However, the ancient Romans were the first who develop a type of concrete that
would harden when in contact with water, referred to as Roman concrete. Its exact
origins are unknown, but it was in widespread use from about 150 BCE, some
scholars believe it was developed a century before that. (Boéthius and all, 1978).
Roman concrete is a mixture of ingredients including: volcanic ash, lime and coarse
aggregates such as gravel or crushed stone.

Volcanic ash, also known as pozzolana, is the key ingredient that gives Roman
concrete its unique properties. When mixed with lime and water, pozzolana
undergoes a chemical reaction known as the pozzolanic reaction, which causes the
mixture to harden and become more durable over time. In other words, Roman
concrete, thanks to the volcanic ash, has the properties of “self-healing”, when
destruction or cracks occur. The water, instead of causing more damage to the
material, strengthens it.

Production

The production of Roman concrete involves several steps. First, the pozzolana is
extracted and ground into a fine powder. This powder is then mixed with lime and
water to make a paste, which is then mixed with a coarse aggregate such as
crushed brick, gravel or stones to produce a concrete-like mixture.

Unlike contemporary concrete, which hardens through a chemical reaction
between cement and water, Roman concrete hardens slightly slower. The
pozzolana or “pit sand”, is favored as it makes the concrete more resistant to salt
water than modern-day concrete. (Wayman, 2011)

The use of calcium hydroxide, another key ingredient in Roman concrete, helps
speed up the hardening process. This material is produced by heating limestone,
which releases carbon dioxide and leaves behind calcium oxide. When water is
added to calcium oxide, calcium hydroxide is produced, which can be mixed with
pozzolana and lime paste to create a stronger and more durable concrete mix.
(Takemoto and Uchikawa, 1980).
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Advantages

One of its most significant benefits is its ability to harden when placed under water
and resist erosion. Structures built with Roman concrete managed to withstand
the elements and remain intact for centuries.

This enabled the Romans to build durable structures in and around waterways,
which greatly assisted their expansion and conquest of new territories.

One of the things that makes Roman concrete stand out is that it is more
environmentally friendly than contemporary concrete. The production of
contemporary concrete requires large amounts of energy and produces a
significant amount of greenhouse gases, whereas production of Roman concrete is
much less energy-intensive and does not release as many harmful pollutants into
the environment.

Disadvantages

A significant disadvantage is the difficulty in finding the materials necessary for its
quality production.

The specific type of volcanic ash needed and other specialized materials, make the
production of this type of concrete more expensive, which limits its use for large-
scale construction projects that could justify the cost especially if this type of
concrete began to be used worldwide.

The manufacturing process of Roman concrete is also more labor-intensive and it
is a disadvantage compared to modern concrete as it takes longer to dry and is of
lower strength, despite its greater durability, thus requiring thicker wall
construction. (Guarino, Ben 2017)

Another disadvantage of Roman concrete is its limited flexibility. Unlike modern
concrete, which can be cast in a wide variety of shapes and sizes, Roman concrete
was limited to simple shapes due to the coarse aggregate used in its production.
This makes it more difficult to build complex structures with it.

Construction

The basic plan of the bridge proposed by the project uses the Roman arches model.
The arch bridge carries load primarily through compression, which exerts both
vertical and horizontal forces on the foundation. Therefore, arch foundations must
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prevent both vertical settlement and horizontal sliding. Despite the more complex
foundation design, the structure itself generally requires less material than a girder
bridge of the same span. Roman concrete, as described in the study of the
material, has many advantages, but in order to make the most of the material, it
needs to be more affordable. Therefore, the arch design of the bridge was chosen
not only for the sake of aesthetics, but also to cut material costs.

It is made of two levels; the lower level is a water channel and the upper level is
made for pedestrians. The purpose of doing this design is the preservation of the
historical heritage.

The first bridge used as inspiration is the Pont du Gard (fig. 1). Unlike the exterior
of the bridge, the walls of the interior were designed to be as smooth as possible
to allow water to flow faster. For the design of the bridge, proposed by this project,
the arches of the upper third level serve as inspiration.

fig. 1 - Pond du Gard Bridge, fig. 2 - Ponte Bridge Sant'Angelo (D'Afflitto)
(Clement)

Another bridge from which significant inspiration was drawn is the Ponte
Sant'Angelo in Rome (fig. 2), also called Hadrian's Bridge, because passing over
the Tiber River leads to his mausoleum. There are a total of ten statues of angels,
which stand on tall bases that originally served to support the wooden columns for
the bridge's roof.
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To save material and because the designed bridge is of a shorter length, four
arches of a similar design to that of the Ponte Sant'Angelo are used. Compared to
the other bridge, an arche with a larger radius gives a slightly more harmonious
look. In addition, inspiration was also taken from the columns on which the statues
were placed originally, leaving only the pedestals, but at the beginning and end of
the bridge two of the column’s cuboid base instead of a semicircle for more area
and therefore greater stability.

In order to come up with a bridge that embraces both the beauty of historical
classic look and modern adaptive technological versatility, created in relation to an
academic project, the examples given helped in the development of a conceptual
framework that underpinned the design of this new structure. This option honors
the engineering masterpieces of ancient times and guarantees a structure that is
stable, long-lasting. The use of Roman concrete highlights not only the historical
significance behind the references in a contemporary context but also commitment
for lasting and sustainable construction. This modern bridge is an aesthetic
integration of old principles, reflecting the timelessness of Roman engineering
concepts. (fig. 3)
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fig. 3 — author’s project, Aylya Byulyant
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CONCLUSION

In conclusion, Roman concrete is a remarkable engineering feat which allowed the
Romans to construct structures which were both functional and durable.

The proposed bridge is designed to last for centuries to come. It is made to be
incredibly resistant to the elements, including harsh climates, erosion, and
corrosion. It can also withstand the pressure and weight of heavy-duty vehicles,
as well as natural disasters like earthquakes and floods.
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DESIGN OF WEB PLATFORM FOR CRAFT CENTER “"THE PURIFIER"”

Bettina Blagoeva, graduate student
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Abstract: The preservation of identity and cultural heritage in the contemporary world of
globalization and digitalization has become increasingly challenging for art forms with
material expression and more specifically for so-called traditional crafts. Boutique craft
products are becoming increasingly rare due to their inapplicability or difficult adaptation
to the needs of the modern people deluged with easily accessible serially manufactured
products which inevitably leads to their disappearance. The Purifier is a craft centre in the
village of Smilyan, currently under construction. The idea of Radenko Velinov and his
partners is to create a place for art and crafts in the Rhodope mountains where craftsmen,
amateurs and children will be able to develop and share their skills and get inspired
surrounded by the beautiful mountain view. The web platform as a digital tool is intended
to support the organization of the centre, attract partners and volunteers, connect
community members, as well as provide opportunities for the talented craftsmen to sell
their products outside the local market. Techniques and tools from software ergonomics
(UI/UX design) and graphic design are used for the development of this complex product,
with a very strong focus on the user experience and usability of the web platform
represented by an interactive prototype.

Keywords: cultural heritage, crafts, volunteering, UI/UX design, user experience

INTRODUCTION

The design with its set of instruments and interdisciplinarity is able to solve
problems of different nature. The following project is intended to satisfy the need
for a digital tool for the organization of the creative processes in the Craft Centre
“The Purifier” in the village of Smilyan, for easier logistic processes and
communication, so that the team can be focused on the creative activities and the
experience of the visitors, when they start active work. Radenko, a carpenter
returned from abroad in 2019, has an idea to create a place for sharing craft skills
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and creative inspiration for children and adults. While repairing the old purification
plant in the village with the help of volunteers, and holding their first courses and
events, they use the features of the social media and a video sharing platform,
hence the inspiration for the development of the web platform and visual identity.
The realization requires clear definition of the problem in a research stage and
design of an appropriate solution by software ergonomics (UX design) and graphic
design.

MAIN TEXT

The design process of the platform is oriented towards user experience (user-
centred design process) and follows the design thinking methodology: empathizing
users, defining the problem according to their needs, generating ideas, prototyping
by which the ideas transform into solutions, evaluation by test. (Angelova 2021;
Angelova, Vassileva) The preliminary research includes analyses in terms of the
following aspects:

¢ Comparative Analysis of similar solutions — web platforms of craft centres
in Bulgaria (SitoStudio, Sofia etc.) and abroad (craft centres in Asheville and
Worcester, USA etc.) in terms of functionality, structure, visual techniques,
ergonomic specificities. Some of them offer remote enrolment in a course,
and others - art representation opportunities. The analysis pays attention
also to the trend for online creative courses (Domestika).

e Statistical Surveys on the interest in the traditional Bulgarian crafts. There
is some interest in and need for handmade products. Statistics on the
attendance of the annual fair of crafts in the Etar Architectural-Ethnographic
Complex, Gabrovo for the period 2016-2019 were used for this purpose.
(fair.etar.bg)

e User Profile for defining the focus groups and profiles of potential
personas, as well as their computer competence level. (fig. 1) It includes
professional craftsmen, hobby creators, pupils and students from
educational institutions of art with different interests and motives for visiting
the centre and the platform.
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e Ergonomic Analysis. Software Ergonomics (UI/UX design)
Explores users’ interaction with software products, the impact of this
process on the human health and the possibility for the experience to be as
safe and satisfactory as possible. People perceive the information provided
by the system mostly through their eyes and then process it cognitively
which results in their response expressed in motor actions. In order to
prevent harm to the eyes and neuropsychological stress during the multiple
interactions, some system specificities regarding the structure (hierarchy),
palette (contrast with minimum acceptable ratio of 4,5:1), font (readability)
should be taken into account, and users suffering from different types of
visual impairment such as dyschromatopsia (colour blindness) and dyslexia,
should also be taken care of. (www.bdadyslexia.org.uk) For this purpose
there is an accessibility test in terms of colour contrast. (color.adobe.com)
Information ranked in descending order of importance (guiding the eye) and
the alignment make people subconsciously feel order and peace, the
consistency of the user interface elements provides predictability and trust,
and the sans serif fonts are easier to read on low-resolution screens as well.

¢ Needs of the craft center. Monitoring of the way in which the centre’s
representatives use the functions of other platforms - social media and a
video sharing platform when organizing their first activities, recruiting
volunteers etc. without a website of their own.

Working project

A graphic interface includes a number of visual elements (buttons, icons,
typography, images etc.) through which user and system interact. Each function
and subfunction is related to operational activities by the user which correspond
to certain elements of the Graphical user interface (GUI) - menus, buttons, text
fields for filling data, sorting and filtering tools, checkboxes/radio buttons, dialog
boxes etc. For example, the processes "“course/event enrollment” or
“workshop/coworking space booking” take place through a form where the user
successively fills the required data and selects different options (drop-down list
with the events, checkbox with the available workshops etc., payment method).
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The pleasant user experience (successful satisfaction of the user needs) is also
ensured by a well-structured interface (hierarchy, logical sequence of the elements
in the composition, minimalistic design) for fast orientation and easy learning, and
vision coordinated with both the potential personas after analysis of the focus
groups, and the visual identity of the center. The available functions after analysis
of the users and the center needs include the following information (news, courses,
events, blog, archive), activities organization (enrolment in a course or
event/workshop booking), portfolio section for craftsmen and online shop where
they can sell their products, community (volunteering and communication through
a personal account that also allows management of the participation in courses
and events).
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fig. 1 - focus groups

The original idea for the “skeleton” of the interface is represented by hand-
made/digital sketches, so called wireframing. (fig. 2) In this phase the focus
remains on the functionality of the product and the disposition of the GUI elements.
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fig. 2 - hand-made sketches
Prototyping

Low-fidelity prototype (Interactive Wireframe)
With this prototyping phase the draft compliance
increases through interactive wireframes. (fig.
3) The GUI components are represented by
placeholders for the images, sample text (Lorem
ipsum), buttons, menus, icons which are close
to the final concept stimulating the system
response upon actions by the user.

The palette is achromatic, the emphasis being
given to the functionality and interaction. The
interface architecture is more precisely clarified.

fig. 3 — Low-fidelity prototype

Usability defines the extent to which a product, system or service can be used by
specific users to achieve specific goals with effectiveness, efficiency, and
satisfaction in a specific context of use. This is the definition given in the
international usability standard ISO 9241-210:2010 and coordinated with the user
focus group, goals and functionality of the product and the context in which it is
used.

According to the group of Jakob Nielsen and Donald Norman (Nielsen Norman

Group, NN/g), it is defined by 5 quality components: Learnability, Efficiency,
Memorability, Errors, Satisfaction. (Nielsen, 2012)
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Usability test. Approach

e Introspection

The designer tests the prototype during the design process (whether the system
responds accurately to a given command) (Anguelova, Vassileva)

e Usability Heuristics by Jacon Nielsen and Rolf Molich

The common “empirical rules” characterizing the usability of a system include:
simple and authentic dialogue (relation between object and action), language
familiar to the user, minimum user’s memory load, consistency (constant effects,
language and graphics, syntax), feedback (confirmation upon completion of an
operation), clearly marked exits, shortcuts, error prevention, assistance. (Nielsen,
1994)

e User experience (journey mapping)

The interaction with the system when performing certain goals/tasks is monitored
through sample usage scenarios “played” by the testing users. (fig. 4) Users’
reactions in different stages on their way to the goal, the occurred issues and the
possible solutions are analysed. The test includes questions for a scale assessment
(1-5), based on the five quality components of the NN Group, regarding familiar
language, text and visual elements readability, efficiency of the achieved goals,
opportunity for learning and memorizing, satisfaction level. (Gibbons, 2018)

fig. 4 — user journey fig. 5 - mood board
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Vision
e Style and Identity

The visual identity is an author’s idea inspired by the centre’s activity and the
surrounding landscape of the Rhodope Mountains. It includes logo, emblems for
the workshops, illustrations for digital and printed advertising. The modern
approach for building graphic elements as flat, with no three-dimensionality and
contour, highlights the ambition of the center to pursue its activity in the context
of modern times but this simplicity gives also the feeling of fundamentality and
return to something forgotten — man’s aspiration to create. The geometric stylized
pattern imitating textile seam with its rhythm is a reference to the traditional folk
art and creates a sense of texture. With its characteristics the palette (Split
complimentary) and the font chosen, aim subconscious suggestion that the
atmosphere in the creative house predisposes to creativity and sharing. The
colours are not only primarily associated with the local nature and carpentry
materials but also have an emotional impact. The greenish-blue ones create a
sense of naturality and peace, the brownish-orange one is motivating/encouraging
but also bringing closer/befriending. The balancing achromatic colour is for large
background spaces and readability of abundant text. The rounded nature of the
modern font Comfort gives the feeling of softness, coziness, friendliness, youth
spirit. The Bulgarian form of Cyrillic, based on the handwritten regular letters with
upper and lower lengths, contributes to the faster and easier reading and is a
reference to the mission of The Purifier — preservation and development of local
traditional practices in crafts and arts. The illustrations are a substantial element
of the interface identity and mood. They tell stories, engage the focus group
touching upon the product theme, create aesthetic delight.

¢ Forms and function
Visual metaphors are a technique through which the icons and their meaning help
users get oriented or perform certain operations in the system. (fig. 5) The relation
between function and form is often based on association between an image from

the domestic environment and its purpose, however in this case the function is not
real but one of metaphoric nature in the context of the digital environment and
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the operations therein. The presence of visual interpretation decreases the time
for information processing and also facilitates users with issues regarding text
information processing (dyslexia).

e High Fidelity Prototype

Simulation with medium to high level of coincidence with the final version of the
interface. (fig. 6) Its preciseness is expressed not only in the feedback simulation
upon click on certain GUI elements, sometimes even with an animated effect, but
also in filling the text and visual content and clarifying the information architecture.
The colour range, graphic elements are implemented according to the style
guidelines of the visual identity and the text according to the planned typographic
characteristics.

fig. 6 — High Fidelity Prototype

CONLUSION

The effective interaction between a person (user) and a certain design product
depends on the successful achievement of their goals, and in order for the process
to be satisfactory and pleasant, the focus should be on the experience design.
Users interact increasingly often with digital systems and become more and more
intuitive in the process which creates certain expectations for the disposition and
response of the interactive elements and the visual expression of their
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functionality. The simple and elegant vision contributes to the fast orientation and
focus on the tasks. The vision also adds to the emotional attitude towards the
system but does not hide the functional deficiencies. It is what attracts users
through influence of intended forms, colors and composition but what retains them
is the quality interaction with the system. This tool would help the communication
and organization. It does not shift the focus from the real experience and the
inspiring mission of the center.

Used Software: Figma, Adobe Illustrator, Adobe Photoshop, Office 365
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Abstract: The paper examines the symbiosis between design and society's social
engagement. It describes the power of visual communication in conveying and suggesting
messages. It presents the features of the social poster and its role in conveying messages
and promoting social causes, because a social poster is primary means of that. Its main
goal is to convey messages and information between people all issues related to human
existence. Global social causes dedicated to human health are examined. It concerns the
social aspect in design education, because social causes are initiated and implemented by
educated people who realize their responsibility not only to themselves, but also to others,
especially to those of lower social status. It describes the exercise that is been done in the
course of study on “Creative methods in Design” of the students for the 3rd academic year
of the "Engineering design" specialty at the Technical University-Sofia, which topics is
“social poster”. Paper presents and analyzed the obtained results (in points).

Keywords: Design, social cause, visual communication, social poster, design education

INTRODUCTION

In our days the design is not only new, useful product-maker, but social
responsibility influencer. The implication of good design is like "umami” taste. The
responsibility of designers is increasing and they should to be, above all else,
socially responsible professionals who can cause positive change in societies.
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The contemporary world is filled with violence and disasters. That’s why it would
be well every one of us to remember that the suffering of one individual is the
suffering for all, and the personal well-being of every one person is well-being for
all.

Design for social causes is aimed at the targeted use of messaging approaches
that lead to positive behavior change. It is worked together with specialists from
the relevant fields in which change is sought. When designing products are aimed
at health causes, it is well to be looked for cooperation with medical professionals
and statistical institutions to provide reliable information for designers to
"translate" into an understandable to a wide audience language.

MAIN TEXT

Social problems affect many people in a society and unite them in their efforts to
solve them. Some problems are the result of factors beyond the individual's human
control. Although social problems are distinct from economic problems, they are
almost always interrelated, and solving one will lead to the elimination of the other.
In order to eliminate or at least minimize a given social problem, a number of
events are held, often on a voluntary basis, or foundations and non-profit
organizations are created and dedicated to a given cause.

A social cause is an organized effort to improve conditions or change in society. It
is aimed at a positive change that affects a large percentage of people in the world,
and it is characterized by a long-life cycle and cyclical repeatability. It is realized
by social project.

The main thing about social projects is that their results are measured based on
the effectiveness of the project and the benefits generated both for the individual
and for society as a whole. Each such project is strictly specific, this specificity
being determined by the context of the problem, the nature of the cause being
promoted, the target audience, etc. However, a successful, generalized life cycle
model for social impact has been derived (fig. 1).

Another specific feature of projects with a social focus is that stricter rules should
be followed when developing them. The main ones are:
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The design is subordinate to the mission of the cause and the messages it
conveys.

The design evokes a certain emotion in the audience.

The design tells the story of the cause, provides credible data and
information.

The design educates what actions should be taken and/or what habits should
be changed to eliminate or minimize the problem. (Anderson, 2015)

ATTRACT
~SA

© -

>

INFORM
v @ crvate ’__,.

fig. 1 — cycle model for social impact (Anderson, 2015)

Too many and varied causes sometimes cause apathy or even hostility in a part of
society, so the design must provoke emotions that cannot be ignored. The easiest,
fastest and most permanent way to do this is through the simultaneous
transmission of text and images in an attractive way. This is also one of the tasks
of Graphic Design - to provoke curiosity in a wide range of users with different
user profiles. A primary means of conveying memorable messages is the poster.
It is one of the most successful products of Graphic Design. From its very
beginning, when it was rather a leaflet with a short informative text, through works
of art, its development through a gradual division into genres (advertising,
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theatrical, propaganda, etc.) - it has always been and will be a universal form of
communication. The concise and mostly visual information it presents make it a
preferred medium for conveying messages and suggesting ideas. The more
emotional the content, the longer it is stored in the users' memory. (Drumeva
2016, p. 208) In the contemporary the advertising and informational function of
the poster can be realized through a variety of means of expression, technologies,
including artificial intelligence. To be effective, the poster uses the methods of
semiotics and artistic metaphor as a means of expression. Because it must be seen
from a distance, the layout of the poster can be cheeky, provocative and attractive.
Bright colours, shapes, symbols, font, images and generally anything that attracts
attention are used. The message embedded in the poster should be accessible and
easily communicated to the viewer. (Ilieva 2020, p. 113)

A social poster is primary means of promoting causes. It deals with all issues
related to human existence - donation campaigns, promotion of environmental
issues, peace advocacy and anti-war programs, humanitarian crises, political
events, health problems etc. It may also feature events that are not related to a
specific conflict or other dramatic situation, but to a celebratory occasion - for
example, anniversaries, human achievement awards, or other special events.
The following text below presents global social causes dedicated to health. Health
- physical and mental - is one of the main prerequisites for people's joy, happiness
and well-being. Unfortunately, despite the progress of medicine, in the 21st
Century there are still diseases that are widespread around the world and for which
there is no cure. The World Health Organization (WHQO) works both in the direction
of research and the search for successful drugs and vaccines, and in the direction
of educating the population with the aim of health prevention. For this, days are
designated (outside of the year-round efforts of doctors and researchers) that are
dedicated to a specific disease or group of diseases (fig.2.1+7).
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fig 2. — posters for global social causes dedicated to health

On these days, the suffering of thousands of people around the world is
remembered and active events are held for education and prevention. Some of
these days (in chronological order) are:

» February 4 - World Cancer Day (summarized). There are over 100 different
types of cancer in humans. According to WHO data, more than 12 million
people are diagnosed every year, and about 7.6 million dies from the
disease. About 40% of oncological diseases can be cured if they are
diagnosed in time.

> April 11 - World Schizophrenia Day - a serious mental illness that affects
emotions, will and thinking. 1% of people in the world suffer from
schizophrenia, which means that it is a disease of great social importance
because it starts at an early age and leads to rapid disability. WHO research
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shows that the percentage of people with schizophrenia is the same in all
cultures and all countries.

September 21 - World Alzheimer's Day. It is the most common cause of
dementia - about 70% of cases. The causes of Alzheimer's disease are not
sufficiently well established. About 70% of the risk is thought to be
hereditary. According to a WHO report, 7.7 million new cases of dementia
are registered every year. There are about 47 million people suffering in the
world. This humber is expected to double by 2030 and more than triple by
2050.

October 10 - World Mental Health Day. It has been celebrated since 1992
with the aim of raising awareness of mental health issues around the world
and increasing support, care and treatment efforts for better mental well-
being.

October 20 - World day to fight osteoporosis — a disease that affects every
third woman and every fifth man over the age of 50. The aim is to direct
public attention and provoke measures (in a global and individual aspect) to
help limit the spread of the so-called “silent epidemic” which imperceptibly
and mercilessly destroys the bones, and hence the possibility of independent
and full life of the ill people.

November 14 — World Diabetes Day. This chronic disease takes on the scale
of a global epidemic — more than 360 million people suffer from it. Every 10
seconds, two people get diabetes and one person dies from the disease. 7
million people get diabetes every year, 70,000 of them are children. Among
the predictions of the WHO, by 2030, more than 500 million people will be
affected by diabetes.

December 1 — World AIDS Day. For 30 years now, the epidemic has been a
global health, social and economic problem and one of the causes of high
mortality of people around the world. The UN program on HIV/AIDS
emphasizes that active prevention and access to antiretroviral treatment
can reverse this negative trend. (www.coe.int, www.mh.government.bg)
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Education and design for social causes

Since the main function of design is to sell goods or services and is aimed at the
mass consumer, a large part of the tasks set in the learning process and,
accordingly, the ideas generated are aimed at successfully positioned and
marketable products and/or services. The social aspect of design is no less
important. Yes, UX design is studied, but it is also, in the mass case, aimed at
successful market implementation with the aim of financial gain. (Anderson, 2015,
Margolin V., S. Margolin, 2002)

When its talking about socially oriented design in the learning process, it is good
to emphasize that products and/or services are designed to inspire empathy, to
help people make long-term, positive changes in their behavior. The design targets
all social groups, especially those of lower social status, and not primarily those
who are the most favored social group. Socially oriented projects have a low
tolerance for risky decisions, therefore non-standard ideas must be very carefully
considered and presented. Humor can be used to convey visual messages, but it
should help make suffering easier to accept and uplift those suffering, not ironize.
(Anderson, 2015, Margolin V., S. Margolin, 2002)

Designing for social causes heightens the emotional and psychological impact. That
is why it would be well to set specific assignments related to design for social
causes in any design training course.

In three academic years in the course of study on “Creative methods in Design” of
the students for the 3rd year of the "Engineering design" specialty at the Technical
University-Sofia, one of the topics that is given for work in the exercises is “social
poster”. The course takes place during the winter semester, and according to the
logical sequence of the curriculum, this topic is developed at the end of November
and the beginning of December. The period coincides with various initiatives
dedicated to December 1 - World AIDS Day, so the theme of the poster is
dedicated to this cause. As this course of study in the specialty precedes the
“Graphic Design” course and students are not familiar with the principles of poster
construction, they are required to present a conceptual solution with sketches. The
task is as follows: to present an author's concept for a social poster dedicated to
the world day to fight the Acquired Immune Deficiency Syndrome (AIDS). The

152



Hay4yHa kKoHdepeHuus
D etc. - ,CbBpeMeHHN TEXHONOIMM B AU3alHa, apxuTeKTypaTa, U3KyCTBOTO U KynTypaTta” 2023

ToMm 1 ISSN 3033-053X

concept is presented through an author's design sketch and is accompanied by a
short explanatory note that argues for the proposal. It is allowed that the sketch
is computer-generated, and the protocol must include photos of the work process,
indicate the software used, as well as the font used. The maximum number of
points that the student can receive for completing the task is 10. The submitted
sketches are made by hand and on a graphics tablet. Some of the students also
offer ready-made poster solutions made both hand-made or with software (fig.3).

e = R’

WORLD

4 41 zou .KA
@ XV AIDS AWARENES
DAY O1 DECEMBER

///R\\\

Neda Georgi»eva Stefan Christov Beloslava Karamfilova

fig. 3 - student projects

The topic is set in 2018, 2021 and 2022. The obtained results in points (based on
transmitted protocols) are shown in fig. 4.
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results (by years)
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fig. 4 — chart of results by year

A total of 177 protocols were submitted. The total humber of points achieved is
1350 out of a maximum of 1770 (422, 451 and 477 respectively). From the results
shown, it can be concluded that the students understand the essence of the task,
they are dedicated of the idea and cope well with the task.

CONCLUSION

Social causes are initiated and implemented by educated people who realize their
responsibility not only to themselves, but also to others, especially to those of
lower social status. An educated society is open to change. Design is one of the
professions to which there are increased requirements for environmental
friendliness, ethics, tolerance, etc. In the training process, the conduct of
specialized courses with a social orientation is not widespread, but it finds its place
in every educational discipline in design. The ability to design for a specific user
group or for a specific situation, according to the particular circumstances, is
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something which is brought up purposefully. Designing for social causes requires
knowledge of psychology, sociology, public relations and, to some extent, politics.
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Abstract: This paper examines in detail the specifics of the work on an interdisciplinary
project implemented within the “Student Innovation Hub” initiative of the R&D sector in
TU-Sofia. The coordination between the design and engineering tasks in the process from
the original idea, through the development of variants to the realization of prototypes is
discussed, while the prototypes of the planar antennas intended for the implementation of
wireless communication are presented more specifically. The innovations embedded in the
antennas are clarified - planar fractal structures, implying the possibility of their
embedding in various objects, visualizing certain information in the area of graphic design
and advertising. The result of the presented project is at prototype level and has been
registered as a utility model in the Patent Office of the Republic of Bulgaria.

Keywords: planar antenna, information visualization, prototyping, innovation

INTRODUCTION

The drive to develop modern technologies and communication technologies in
particular, leads to constant innovation and creation of unique solutions for
increasingly advanced and reliable forms of communication. A large part of them
are carried out wirelessly, which ensures both maximum mobility and, in many
cases, minimization of costs of all kinds, due to the reduced amount of material
resources that have been implemented. The development of antennas to meet the
specific requirements of a given communication system has become a major task
for specialists in the field of antenna systems, as they pursue different innovative
approaches and solutions.

Often a goal is to satisfy the requirement for a wider operating frequency band
and/or to minimize the physical dimensions of the antennas, which can be achieved
through fractal structures (Hohlfeld, 1999) (Gupta, 2023).

A fractal itself is a structure for which a non-trivial self-similarity with its own parts
is established. The way it is built is based on an iterative process of repetition, thus
it progressively fills the space, fractal’s dimension not being necessarily an integer.
An example in that regard is the famous Koch snowflake, whose dimensional

measure is 1n4/lr13 ~ 1,26 and with an infinite number of iterations it would have
an infinite perimeter, but the area would remain finite in value and tending to 8/5
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of the area at the initial stage (zero iteration) of building the snowflake. Visually
the shape of the fractals, including the Koch snowflake, represents a unique and
interesting structure possessing a number of beneficial properties from the point
of view of visual perception and with potential in graphic design. The above
properties of the fractals in the context of their use in the design of an antenna
lead to the following properties of the antenna: the ability to achieve a wider
operating frequency band and/or obtain several separate frequency bands, thereby
to reduce the physical dimensions of the antenna itself, as well as the possibility
of its improved visual layout. The present paper describes the process of creating
innovative visually enhanced planar antennas that can essentially represent
objects in the field of graphic design, visual communication and advertising.

THE DESIGN PROCESS

The implementation of a planar antenna embedded in objects from the field of
visual communication is inspired by the production of various types of leaflets,
brochures, flyers on the occasion of various events, advertising campaigns, etc. -
they all could have another function besides their primary informative function. In
this wise, with the integration of two functions, a given item achieves both
increased attractiveness and higher efficiency in resource consumption. In order
to achieve the set goal of antenna integration in graphic design products, it is
necessary to solve a number of problems in the field of antenna systems
engineering. Figure 1 shows a 3D rendering of a four-element bulk Yagi antenna,
built from conductive components with circular cross-section.

In order to satisfy antenna requirements set by the specifics of modern
communication technologies, the antenna shown has fractal components in the
shape of the Koch curve at its first iteration. In this way, an operating bandwidth
with good synchronization is achieved for the range of 2G, 3G and 4G mobile
technologies, which are used today. Thus, the optimized structure of the antenna
allowed its transformation to a planar one, which would allow embedding in flat,
sheet materials such as paper, polyester film and others known in print advertising.
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fig. 1 — Fractalized four-element Yagi antenna

This is necessary in the event that for the analysis and optimization of the antenna
structures we use not so complicated software products (e.g. 4nec2), which work
with typical antenna components. In this case, the cross-section of the antenna
components is circular and does not allow simulating a planar structure. However,
such an opportunity is achieved with the help of a developed algorithm based on
a transformative analytical dependence obtained empirically, which takes into
account the real parameters of the materials that are used to make advertising
materials. Figure 2 shows graphically the dependence obtained for the equivalent
diameter deq Of a planar line of width w by which the transformation can be made
and also can be calculated by using the analytical approximation of the
dependence:

w = 5,0636.1n dq + 0,5326 (1)
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fig. 2 — Relation between planar stipe width and equivalent radius

fig. 3 — Planar antenna structure integrated in double layer paper sheet
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An illustration of what the overall structure of a similar type of planar antenna
would look like is shown in fig. 3, the image being schematic and not reflecting
specific antenna shape and dimensions. The antenna is optimized from the point
of view of its embedding in a two-layer paper structure with planar antenna
components made of thin conductive foil and placed between the layers. Thus,
planar antennae give a wide field for visual layout, which gives opportunities for
achieving good results with the help of graphic design, such as carrying out
advertising and/or information activities, improving the visual perception of
engineering objects, intuitively influencing the users of the product about its use,
harmonizing and synchronizing the vision and the style of the antenna with the
context environment, etc (Anguelova, 2015).

fig. 4 — Prototype of directional fig. 5 — Prototype of directional and
WiFi antenna omnidirectional WiFi antennas
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A planar directional antenna for the WiFi range similar to that of fig. 1 is shown in
fig. 4. It is essentially a four-element Yagi with first iteration Koch curve elements.
The visual layout of the prototype shown does not emphasize the advertising
function that such an antenna could potentially have. Its appearance is designed
to be attractive, in which elements of the Koch curve itself are hinted at, which
itself has interesting visual characteristics (Robles, 2021).

fig. 6 — Graphic interpretation of omnidirectional WiFi antenna

The color scheme is chosen in such a way that the shapes stand out without being
aggressively imposed on the users. With the mentioned prototype, a subconscious
hint of part of the working functions of the product was achieved, namely - the
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directional nature of the built-in antenna. Using the visual layout of the
unidirectional triangular motif, the direction of the antenna as a whole is indicated.
We also experimented with a visual effect achieved by removing part of the paper
structure, and after laminating the antenna, these polygons remain transparent.
In fig. 5 and fig. 6 is visible the prototype designed for WiFi communication
technology, implementing non-directional antenna. The shapes for the visual
design are again borrowed from those of the antenna elements, which in this
particular case are based on the second iteration of the Sierpinski triangle.

Thereon similar approaches have been used to achieve a visual layout, with the
technologically possible addition of textual information that can also be added into
the design of the final product.

What is described and shown is a good example of the relationship between graphic
design and technical design, the two complementing each other synergistically to
achieve a complex result. As technology advances in both prototyping processes
and design aesthetics, interconnectivity has recently become easier in terms of
product implementation.

By realizing planar antennae as carriers of visual information is an example of the
importance and essential interrelationship of technical sectors and technologies
with graphic design. The overall development of the innovative product described
in this paper is part of an interdisciplinary project that encompasses the overall
activity and the parallel work of team members in the two interconnected activities
- engineering design and styling. In order to achieve positive results, a serious
communicative connection between the members of the team is necessary, as the
processes in the design and technical aspects complement each other. In this
specific case, this full cooperation in the team led to the verification of the viability
of the idea of planar antenna as carrier of visual information and to its protection
as intellectual property in the form of a utility model with application No. 5185 U1l
dated 01.12.2020 to the Patent Office of the Republic of Bulgaria (Angelov, 2021).
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CONCLUSION
The following conclusions could be drawn, based on the analysis of the engineering

and design process of a planar antenna as a carrier of visual information discussed
in this article:

- The main process is composed of two parallel paths - technical design
activities and graphic design activities;

- In the technical design path the leading activities are those related to
physical implementation in satisfying specific technical parameters, e.g.
realization of a planar antenna structure covering the requirements for
frequency band, matching, etc.;

- In the graphic design path some of the technical features of the product are
emphasized, some shortcomings are concealed, if there are any, and the
planar nature of the antenna as a carrier of visual information is
accomplished in maximum extend;

- These two components of the main activity are interconnected and
indivisible, being in constant communication with each other;

- The two parallel paths of the main process are interconnected and
indivisible, being in constant communication with each other.
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ERGONOMIC ASPECTS OF INFORMATION DESIGN

Sofia Anguelova, PhD
Department of Engineering Design, Technical University of Sofia,
e-mail: sna@tu-sofia.bg

Abstract: The practice of using visual elements to get a message across and/or evoke
emotions is known as visual communication. It is related to graphic design, information
design and communications. The paper discusses seemingly simple problems in the
transmission of meaningful information with minimal losses on its way from the sender to
the recipient. The fact is that such problems are common and continue to arise in these
times of accessible knowledge and IT/C progress. That explains the importance of the
scientific and applied fields of ergonomics, HCI, UX and UI Design, in which we observe
emerging new professions and an increase in the number and variety of work positions. In
this regard, it is important to consider as necessary the expanded teaching of disciplines
in which information to be considered as a matter, regardless of being virtual, which has
its characteristics, properties, dimensions, structures, functions, applications etc.

Keywords: Information Visualization, Visual communication HCI, UI / UX Design

INTRODUCTION

Regardless of whether information will end up being the fifth state of matter or
not, it is already the most mass-generated product and at the same time a
resource that we relate to and work with on daily professional or domestic basis.
Also, despite its dominantly intangible and virtual nature, information can be called
a physical phenomenon, and as such has its own characteristics, properties,
functions, applications etc. Nowadays, engineers, designers and the intellectual
workers in general work mostly and exclusively with information, and yet there
are still among them those who do this intuitively, without realizing how complex
this matter is. Last but not least, we must not forget that information
communication may enhance every work (design) process (Tcheparova 2022).
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INFORMATION METAMORPHOSES

Information (from Latin informatio) - data about something, regardless of the form
of its presentation. The concept was considered by the ancient philosophers, and
so until the beginning of the Industrial Revolution, it was mainly dealt with by
philosophers. Subsequently, the science of logic deals primarily with the analysis
of information and in more recent times the science of cybernetics examines issues
related to information theory.

The founder of the "theory of information"” C. Shannon presents a description of
information as an immaterial substance and gives several postulates that define it
as such. He considers information as a means to reduce, to lower the uncertainty
existing in the user until the moment of receiving it, to expand the idea of the
object with useful data. Shannon uses the concept of "amount of information in a
given message", which he defines as the difference in degrees of uncertainty
before and after receiving the message. At the same time, in the field of mass
communication theory, H. Lasswell presented a model with five parts, later known
as SMCR (e.g., sender-message-channel-receiver), which completes the idea of
the nature of information transmission (fig. 1) (Lasswell 1948). Thus the main and
most important point about information, in the aspect in which we consider it here
and now, consists precisely in its importance and its potential to be useful by
communicating, informing, training, educating, enriching a person and group of
people, with maximum credibility and minimal losses via the many possible
communication channels.

With

Says In What To
Who D What D Channel D Whom D What
Effect

sender message channel recipient effect
communicator medium

fig. 1 The five basic questions in the Lasswell's model
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Today, a unified definition of information as a scientific term does not exist, and
from the point of view of different fields of knowledge, the concept is described by
sets of its specific attributes. Information is flexible and has the magical ability to
transform. The form that the information will take depends on the functions it will
perform and the nature of its interaction with a person. In a popular form,
information is data about our environment and the processes taking place in it,
which are perceived by humans or specific devices, so it can be:

e objective (primary) information or property of material objects and phenomena
(processes) to cause various states, which through interactions are transmitted to
other objects and are sealed in their structure, and

e subjective (semantic, semantic, secondary) information or the semantic content
of objective information about the objects and processes of the material world,
which is formed in the human mind with the help of meaningful words, images,
sensations and is fixed on a given material medium.

In the context of information systems, and more precisely of the so-called
information architecture, we are talking about the application of information
science in design, which means mainly gathering and classifying information, a
specialized set of skills through which information is interpreted and defined
distinguishable symbols and sign systems. Specifically, it involves categorizing
information into structures that intended users can quickly understand and
navigate through so that they can easily find what they are looking for.
Organization in information structures (often hierarchical) is required in library
systems (ILS, LMS), content management systems (CMS), web applications,
databases, codes in software programs, technical writing, software interactions
etc. Information architecture is synonymous with information design, although
there is a certain difference between the two terms - information architecture is
more related to the construction of structured information, while information
design is more about visual communication. By visual communication we
understand the practice of using visual elements to convey information that
achieves certain levels of awareness, knowledge (fig. 2).
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fig. 2 The transformation of data through information into knowledge

INFORMATION DESIGN AND ERGONOMICS

We implement effective communication through quality information design and
meaningful graphic design. This seems obvious, but very often it is not achieved
in practice. As paradoxical as it sounds, in the times of most accessible knowledge
and highly developed information & communication technologies, the lack of
quality information content and the loss of data in the communication process are
real problems.

Information design is directly related to ergonomics, in its modern fields of applied
science, namely human-computer interaction and usability, where the functionality
of user interfaces for software products, services and systems is the basis.
Ergonomics pays particular attention to and studies the transmission of meaningful
content with minimal loss between the information sender and the information
recipient. A preliminary analysis at the hardware and software level is required, as
well as a precise structuring of the source data and an attractive visual
presentation of the relevant information content, as it is likely to be associated
with certain emotions of the users. The overall end goal in this process is for the
product to be accessible, easy to use, and visualized adequately for the relevant

169



Hay4yHa kKoHdepeHuus
D etc. - ,CbBpeMeHHU TEXHONOMMN B AM3ailHa, apXuTekTypaTa, U3KYCTBOTO M Kyntypata” 2023

Tom 1 ISSN 3033-053X

users and work context. The idea behind information design is to organize and
present data in a concise and visually appealing form, with the aim of presenting
the most understandable information.

The means of presenting information, known as indicators, indicator devices are
used to show a displayed value, to read input value, to show important information
about work processes and systems, on the basis of which a person makes decisions
and carries out control and management. The basic requirements for the
information presented through the means of presenting information can be
summarized in table 1.

Table 1.
Information content Format
Objective Distinguishable
Exact Readable
In time (when there is a need for it) Comprehensible, in an appropriate
Optimal in quantity symbol system
In accordance with the real possibilities for Adapted to human perception
its processing

From the point of view of the transmission of information, interactive are those
systems in which the information exchange takes place in real time. This is the
case with modern mobile devices and the applications. In particular, when
designing interactive digital products and systems, we work with information in
the form of: computer code (code), information content (content) and user
interfaces (UI). The form that information takes depends on the functions it is to
perform or the nature of the human/machine/computer/device interaction. Thus,
the requirements for the information that we work with are growing both on a
quantitative and qualitative level, with an increase in the use of information in
graphic form being observed everywhere.

The information content and the information interface are decisive for the
implementation of communication between the user and the specific digital product
that is used. This part of the information, which we call information content, is
usually the object of creative work such as processing text, graphics, images
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and/or video etc. Standard web content, for example, is essentially a combination
of typography, layout, and sound that define the user experience within a given
application. From a graphic perspective, influenced by print design, web content is
expected to include gray space with blocks of text, black space with static images
(pictures, photographs, etc.), dynamic images (animation, cinematography, etc.),
video and audio recordings, and white fields (negative, empty, blank, whitespace)
which serve as a background and gives the graphic composition the necessary
lightness and airiness. The advantages and disadvantages of graphic information
presentation are becoming increasingly well known, the main ones being listed in
Table 2, based on Galitz and Petrova (Galitz, 2007) (Petrova, 2020). What is shown
in Table 2 highlights the great importance of the role of the information designer,
the interface designer, and the interaction and user experience designer in
developing well-functioning, usable machines and systems.

Table 2

Advantages of graphic presentation

Disadvantages of graphic presentation

Graphical presentation support concrete
thinking and reduce the likelihood of
interpreting the abstract

Converting all system components to a
graphical format can be difficult for the
user to understand.

Symbols can be recognized faster and
more accurately than text

Symbols consume less space than the
text

Graphical systems be

sophisticated

may very

Symbols are natural, universal and don't
need to be translated in different
languages

Graphical representation may be poorer
and limited to present the information
than text or alphanumeric data.

Symbols are easier to remember and
can be easily learned

Symbols may not be as familiar as words
or numbers.

Symbols are effective
simple instructions

in conveying

Symbols are not obvious enough to
indicate what is expected to be done by
the user

Spatial representation of information
can be easier to understand and
manipulate

Graphic design may be very complexe.
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HUMAN INFORMATION INTERACTION

The idea of designing information is becoming more and more relevant with the
progress in the immersive technologies, the Internet of Things (IoT) and the
ubiquitous computing, where we can talk about either an infinite and omnipresent
interface or about the so-called “zero interface”. Today Human Information
Interaction (HII) takes an information-centric rather than a computer-centric
approach to the field of human-computer interaction. Thus the focus is shifting
from designing computers to designing information. The characteristic of the
complex process of human-information interaction is the understanding of the
essence of the message, i.e. of the meaning embedded in a given message.
Understanding meaning is all about creating mental models, for which graphical
information is especially helpful. The wuse of well-designed graphical
representations greatly aids analysis and understanding of information. Adequate
selection of visualization tools increases the quality of communication, because the
process of visualizing in fact is a process of understanding (Lucas, 2000) (Sakai,
2020) (Ware, 2013).

The history of statistical graphics and data visualization interestingly shows
optimization and enrichment of the means of expression as a result of new
technological possibilities (Friendly, 2001). The American architect and graphic
designer R. S. Wurman, founder of the TED and TEDMED conferences, who coined
the term information architecture, observed that "...organizing information
actually creates new information." (Knemeyer, 2004). Therefore, the danger of
poor information design is that often we tend to create information pollution
instead of useful communication. In the same time the Swedish physician and
educator H. Rosling draws our attention to the opportunieties that give the well-
designed data: “Data is beautiful. Data allow your judgments to be based on fact,
to the extent that numbers describe realities.” (Rosling, 2018) Rosling was
professor of international health, speaker, co-founder and chairman of the
Gapminder Foundation, which develops Trendalyzer software. The British
journalist, writer and information designer D. McCandless also believes that
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“Information is beautiful.”; he runs a startup VizSweet - a software tool for
creating beautiful interactive data visualizations (McCandless, 2012).

CONCLUSION

Information has its properties, characteristics, structure, functions, applications,
etc. and should be regarded as matter, even though it is intangible and virtual.
Information is the modern and most promising material for work. We achieve
effective communication through good information design, as in reality any high-
tech product depends on information skills. This is why "Information Visualization"
as it is useful to us today is already taught around the world as a subject in
computer science. Studying and learning information should become mainstream
at earlier stages of education with the goal of achieving the complex literacy we
all need.
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FIVE PLANES UXD MODEL APPLIED IN USABILITY FOCUSED
PROJECTS

Svetla Ivanova-Vassileva, PhD, Eng.
Department of Engineering Design, Technical University of Sofia,
e-mail: vassileva@fdiba.tu-sofia.bg

Abstract: Usability is associated with user experience, and the relationship between the
two is specified in the latest version of the international standard ISO 9241-11. Garrett's
five planes model supports the systematic development of usable virtual products and
systems and has been successfully applied to learning projects within the study of
Engineering Design students.
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Keywords: UX, 5 Planes of UX, Usability, GUI Design, Engineering Design Study

INTRODUCTION

Usability is established as an important factor for the quality of products and
systems since Jacob Nielsen and Don Norman regularly researched and reported
about it (www.nngroup.com, Nielsen, 2012). Since user experience (UX), claimed
to be invented by Don Norman, also becomes a standard for usable, accessible
and positive experience designs of products. "No product is an island. A product is
more than the product. It is a cohesive, integrated set of experiences. Think
through all of the stages of a product or service — from initial intentions through
final reflections, from the first usage to help, service, and maintenance. Make them
all work together seamlessly.” - Don Norman, inventor of the term "“User
Experience.” (IxDF, 2016). Another approach for systematic development of
usable virtual products and systems is Garrett's five planes model. Its application
to learning projects within the study of Engineering Design students and of
Information and Communication Technology in German language students has
positive results.

UX AND THE INTERNATIONAL STANDARD ISO 9241-11

Usability and UX are connected very closely. Usability is a part of the whole UX
approach, shown by the expert Peter Morville in his honeycomb of UXD (fig. 1).
Usability puts focus on the user’s abilities and skills. UXD brings the human’s
attitude to the center of the whole design process. But essential is that the human
is at the center in both cases.

The importance of the relationship between them is highlighted in ISO 9241-11,
where both concepts are described. Usability is connected with UX and other
concepts like user centered quality, accessibility, ergonomics and human factors,
Human Centered Design. Usability has its importance by giving information on how
to measure effectiveness, efficiency, and satisfaction. UX has its role in giving
information about users’ subjective assessment like perceived values of
effectiveness, efficiency, and satisfaction.
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usable ) { desirable
——= valuable

{ findable ’accessiblehv'»

fig. 1 — Peter Morville’'s honeycomb of UXD

An example is given in table 1. It concerns students' works about web applications
of the Bulgarian National Art Gallery and the Architectural Complex in Bulgarian
town Karlovo. The table is based on the example in the international standard
(IS0, 2018). In students’ projects are expected not only the descriptions, but also
the values for successful usability evaluation results, for example for objective
effectiveness: ,9 of 10 kids can correctly find the searched house in Karlovo” or
for perceived effectiveness: “"90% of users have can realize that they found it”.
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Table 1 - Usability and UX metrics
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UX AND GARRETT'’S 5 PLANES MODEL

UX and the Garrett's five planes model and how they can be applied to students
projects is described in table 2. Five planes of UX include the strategy plane, the
scope plane, the structure plane, the skeleton plane, and the surface plane
(Garrett, 2011, Vinney, 2022). From first to third plane are the analytical part of
students’ projects, the skeleton plane is like a bridge between the analytical and

design stage in the last plane.
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Table 2 - Garrett’s five planes and study projects steps

_— _ Design part: 5. Visualization
product as functionalty | product as information Visual elements are designed and
interactive prototypes created

Ll Contrete
5y, Soneap a7 / i From analytical to design part:
4. Design of first prototypes and tests of
alternative GUIs - Interface and
:"/ g A navigation are designed
! s Py
/ ; il Bsar |/ Analytical part: 3. Structure Analyses
Ry O SO Interactions and information are
|07 Zoge /,,,J,f ’ investigated
0 Analytical part: 2. Functional Analyses
%ﬁz‘;‘/’;ﬁm - Functions and content are described
| Analytical part: 1. User analyses -
l,;*}/ GHas |/ User needs and expectations are
\/ sacoane |/ Y researched and statistical data are
obtained

Fig. 2 - five planes of UX (J.]. Garrett) | Study projects steps

STUDENTS PROJECTS

UX & usability focused learning tasks are solved. Students’ assignment includes
both parts - research and design.

Analytical Part

First, ,hygiene factors” of usability like mapping, visual and navigational
consistency, accessibility, metaphors’ associativity etc. (Ivanova-Vassileva, 2018)
are researched for several applications, similar to the designed object.
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fig. 3 — Persona, user flow, structure diagram (students projects, 2023)

Then, user needs and expectations are analyzed (1 strategy plane), for example
creating a persona (fig. 3) or preparing descriptions. Functional and content
analyses (2" scope plane) are the basis for the application structure (3™ structure
plane). Next task is the interface and navigation design (skeleton plane), when
GUI elements, metaphors and navigation structure are described and wireframes
are created, based on the intended features.

Table 3 - Plan for usability evaluation

Metric Description Measurement | Improvement
Effectiveness | Information search Success rate | Search function and
respectively information provision
error rate
Efficiency Effort for search Search time, | Navigation
number of optimization,
clicks improvement of the
structure of the
information about
architectural object or
artwork
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Satisfaction

Visitors’ satisfaction
with the user
experience of the web
application

Surveys,
interviews of
visitors

Customisation based
on visitors’ feedback,
improvement of the
design

Use context

What factors influence

Observations,

Adaptation to visitors’

web application use visitors’ circumstances and
(e.g. location, device, feedback needs, improvement of
internet connection)? mobile use, connection
Iterative Further developed of Feedback Implementation of
improvement | the web application to | loops, user visitor feedback,
improve usability tests continuous tests and

adjustments

It is recommended to prepare usability evaluation plan (an example is given in
table 3). The usability requirements are described including the specific metrics of
efficiency, effectiveness and satlsfactlon and the proposals for improvement.

Py
> TAPAND REPIR0 =
.‘WIK CTAPHHHU
KAP.I'IOBG

fig. 4 — Wireframe, interactive prototype, links between screens (students projects,
2023)
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After choosing an advisable from expert’'s usability evaluation method
(Stapelkamp, 2011, www.nngroup.com), students have to describe it, inclusive
the usability evaluation process, and then to analyses the results of the
assessment. The formulated recommendations bring improvements in the next
step - the surface plane, when visual elements of the interface are prepared,
decisions are made on graphic style, typography, corporate identity. That is the
plane of fine prototyping (fig. 4, 5). The assessment also includes a test for visual
adaptivity for mobile version of the web site.

Another important aspect is to create alternative visual and graphical designs. The
goal is to evaluate these alternatives against usability and UX requirement and
create an optimal design solution.

Metrics Evaluation object
Task: ,Find contact information”
1%t Participant
Effectiveness
Objective Found 1. In header successfully
found
2. In menu found in 2™
attemd
3. ...
Subjective 1. Successfully found in way in user’s
opinion
Efficiency
Objective Time to perform 30 sec.
Subjective It was easy and fast task
Satisfaction
Objective Safe application
Subjective Satisfied with task performance

fig. 5 — Example of usability evaluation, interactive prototype of mobile version,
(students projects, 2023)
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The learning projects within the study of Engineering Design students and
Information and Communication Technology can improve students’ practical
expertise by solving tasks about GUI and interaction design, prototyping and
usability evaluation for different products and systems. The systematic knowledge
about various arias is in the focus of usability and UX experts.

SUMMARY AND OUTLOOK

Garrett’s five planes of UX are an appropriate systematical approach to solve
educational tasks extending the recommendations of international standards about
usability and UX and getting practical experience in design. They could be applied
to projects not only in the field of web and mobile applications, but for industrial
products, complex systems, services, environments. In the digital world, design’s
success more often depends on the knowledge of how to achieve better UX.
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CULTURAL HISTORICAL HERITAGE IN THE ASPECT OF
GLOBALIZATION AS A RESOURCE FOR INSPIRATION IN THE WORLD
OF HAUTE COUTURE

Theodora Pesheva, Assistant Professor, PhD
Department of Engineering Design, Technical University of Sofia,
e-mail: teodorallart@gmail.com

Abstract: The aim of the imprecise paper is to trace the causal relationships between
changes in style, aesthetics and market expansion in relation to haute couture.
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Increasingly, in haute couture, there is a tendency for major fashion houses to draw
inspiration in style, as well as in terms of materials and technique, from cultural and
historical heritage. European traditions such as style and aesthetics do not always meet
the needs of the growing global market. Due to a change in the global economic situation
and fast-growing industries in Asia, it is necessary to impose a diverse aesthetic to satisfy
the demands of capricious customers both in Europe and America, as well as in Asia. The
aim of the imprecise report is to trace the causal relationships between changes in style,
aesthetics and market expansion in relation to haute couture.

Keywords: fashion design, cultural historical heritage, globalization, economic growth,
haute couture.

INTRODUCTION

Civilization in its development has always turned back to draw inspiration from
historical periods and the cultural wealth that peoples carry over the centuries. As
during the Renaissance people were inspired by the ancient ideal and aesthetics,
so today, many centuries later, this is repeated in the originality of its
interpretations. In the global world, there are no more limits for art, design,
fashion. This is largely dictated by the expansion and opportunities opening up in
new markets in continents and countries that did not provide the opportunities
required in certain industries. In the world of haute couture, exactly this
phenomenon is observed. Fashion unites spheres of economic development,
cultural exchange and opportunities for new market shares not developed until
now. To a large extent, in a historical aspect, this can only be attributed to the
influence of Hellenism as an epochal phenomenon in terms of its scale, but not its
essence. This report will examine the cause and effect of an interesting modern
phenomenon placing globalization, culture and the world of finance as influences
and elements in the development of haute couture in an interesting symbiosis.

MAIN TEXT

Fashion as a part of applied arts and design, comes a moment of oversaturation
and exhaustion, in this "dead end" very often designers and artists turn back to
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art and traditions, in search of inspiration. Haute couture as a sphere affecting the
world's elite has not escaped this phenomenon. Each fashion house is looking for
its own solution to this problem. In the search for originality dressed in the
characteristic style loved by the public and customers, some fashion houses find
inspiration in the cultural and historical heritage, presented with contemporary in
style and handwriting in various projects.

Cultural historical heritage in haute couture

Two of the world's fashion houses are heavily influenced by world events. Subject
to different ideas, but working in the same plane and directions, Dior and Dolce &
Gabbana are the two fashion houses emblematic of their style and so different in
colour and aesthetics that interact with cultures and traditions outside the general
trend.

Dolce & Gabbana, trying to resurrect the tourism business in Italy after the
pandemic, aims to present different concepts dedicated to each successive
collection.

One of the interesting, memorable and unconventional interpretations of objects
is from their fashion line of 2013. They present "Tailored Mosaic", this fashion line
is related to cultural and historical heritage. This is their concept inspired by
Byzantium and its amazing mosaics. They are inspired by real objects from the
Cathedral of Montreal, a beautifully decorated church from the time of the
Byzantine Empire. Models parade on the catwalk in Milan. The richly decorated
dresses with the period's opulence and gilding, arranged with jewels also inspired
by that time. Designers draw inspiration from their own backgrounds and
experiences, often using historical and religious themes as their source of
inspiration. Due to the lack of copyright, these images are easy and suitable for
interpretation in favour of the fashion line. An example of the interpretation of
these objects is a mosaic of the Empress Theodora from the church of San Vitale
in Ravenna, Italy - fig 1.
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fig. 1 — Example of the similarities between fig. 2 - The flooring which the models

the inspirational mosaics and the 2013 Dolce walked on, view inside the temple 2018

& Gabbana collection (diatribe-column) Dolce & Gabbana collection
(www.architecturaldigest.com)

In 2018, the fashion brand Dolce & Gabbana presented their fashion show “Alta
Moda”. The show has several aspects, apart from a fashion spectacle it is also tied
to a serious stage preparation, because the background of the event is the temple
of Concordia in Agrigento, Italy. A team of archaeologists is carefully preparing the
temple so that a stage can be built on which the revue will take place. The temple,
which is among the best preserved after the Parthenon in Athens and is located on
the island of Sicily, was built in the Doric style around 440-430 BC. This is precisely
the reason for choosing this object for the background of the event. The decor of
ancient temples completes the perfect feeling of time travel, accompanied by harps
and a spectacular gala dinner, elements of which are also from the brand's product
range, the guests enjoy a fashion show of 125 models. The dresses are inspired
by antiquity from Greek and Roman culture, with an emphasis on opulence, gilding
and period-impressive jewellery. Thanks to the wooden podium built for the show,
tourists can also visit the temple from its interior - fig 2.

Another of their global events is inspired by the beloved Sicily and birthplace of
Domenico Dolce, which is called the “Patchwork of Sicily”. In addition to the rich
history and cultures associated with Sicily, which are interwoven in the models'
clothing pieces from Spanish to Arab and Norman influences, a sense of
sustainability takes on increasing importance. In the collection, both the concept
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of the historical and cultural heritage of Sicily and the sustainability of the style,
which are interpreted in a modern way, but also the fight against fast fashion, the
attitude towards sustainable fashion, as well as in the education of values and
respect for crafts, are embedded. In this review, handmade models based on
previous models of the brand are presented, which aims to show that the new
interpretation of old models and materials can create an original and adequate
style of its time. Of that review, the authors say, “We realized that in '93 we were
already doing this type of work, drawing inspiration from a completely different
world, which was the '70s”, Gabbana said in a video message. “So, we went to the
archive and recreated the same jacket, the same cardigan, the same skirt, the
same shirt, the same trousers”, he explained, albeit in more contemporary cuts.
“We're not talking about fashion at this point”, Gabbana asserts. “We talk about
style because such a strong theme has been presented to us again without even
remembering our past”. Dolce & Gabbana aims to make young people respect
crafts and fashion, which is not born in a conventional way time, their idea is:
“creating a new wardrobe from your old one”. (www.vogue.co.uk)

It can be said that Dolce & Gabbana and their project “Alta Moda” is an interesting
concept for the inclusion of fashion elements inspired by different architectural and
cultural traditions and their presentation as design in the places that are a resource
of this inspiration. They continue this tradition in recent years by presenting their
models in places such as Venice, Syracuse, Portofino, and this year their last
annual show among the truly of Alberobello. Undoubtedly, Italy is the source of
inspiration for these two iconic and so bright designers, with its diversity and
characteristic aesthetics manifested in each region.

In 2021, the first line for the home of the brand will be released. It is again inspired
by the Mediterranean. Characteristic fresh colours and exotic shades make their
chair eccentric and memorable. As a model, the furniture is heavily influenced by
North Africa and more specifically Morocco, but everything else has a strong
Sicilian influence. The variety of over 300 pieces of furniture, among which tables,
sofas, cabinets are finely crafted and dedicated to the brand's four favourite
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themes: Leopardo, Zebra, Blu Mediterraneo and Carretto (leopard, zebra,
Mediterranean blue and Sicilian carts). The light motif of the collection is the
sweetness of life and the high quality of craftsmanship. They appeal to the crafts
and traditions of woodcarving and everything related to the execution of a piece
of furniture at the highest possible level. They aim to instil coziness and
cheerfulness. “With Italian experts, we have rediscovered age-old techniques, like
glassblowing in Murano, Sicilian pottery painted by hand, woven straw,
cabinetmaking, inlays and carving of wood, the centuries-old process of making
murrhines, the weaving of brocades and velvets on old looms. Masterpieces made
with outstanding crafts firms, including Barovier & Toso, Mian, I Dogi, Venini,
Barbini, Salviati, Tessiture Bevilacqua and Illulian”. (ifdm.design) - fig 3.
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fig. 3 — Dolce & Gabbana’s comprehensive and colourf fig. 4 - A campaign image taken at tl
“Casa” collection has found a home of its ov Gateway of India monument in Mumb
(www.vogue.com) (edition.cnn.com)

If we think that Dolce & Gabbana are focused on global issues expressed and
inspired locally, without mentioning that their collections have a worldwide
realization, then Dior is the brand that is truly global in a much wider sense.

Starting at Dior, Italian designer Maria Grazia Chiuri builds an interesting and
highly impactful concept that embraces every project and collection with the
saturated essence of every element of a fashion concept, from the very beginning.
It is built on the principle of inspiration from a place, culture, traditions in local
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fabric production, the characteristic features of decorative elements that are
characteristic crafts of the region, symbols, elements, colour, silhouette of the
models influenced by the culture, but not changing the concept and the classic
Dior style. In the presentation of the revues, the feeling is complemented by an
authentic setting against the background of an emblematic architectural object, as
well as musical accompaniment from the culture of local traditions.

In 2020, Morocco turns out to be one of the first concepts influenced by this
project. It's all about the local weaving tradition, colour and materials, executed
and presented in an impeccable way. Against the backdrop of the 16th-century El
Badi Palace located in Marrakech, Dior in the person of Art Director Maria Grazia
Chiuri has partnered with a team of African designers and artists, as well as
anthropologist Anne Grosfili, who specializes in textiles and fashion and attracts as
a partner manufacturer from Cote d'Ivoire - Uniwax. Chiuri also enlisted Grace
Wells Bonner (a British-Jamaican designer whose work explores a hybrid of
European and African fashion) and Mikalyn Thomas (a contemporary African-
American artist) to reimagine Dior's iconic New Look silhouette, Chiuri enlists
Sumano, a Moroccan organization supporting local women artisans, to help create
the cushions on which the audience sits at the show. Maria Grazia Chiuri is keen
to emphasize that Dior does not wish to exploit Moroccan culture, but to turn this
show into a kind of celebration and tribute to that culture. The theme was
“Common Ground”, which he sought to achieve through a series of collaborations
with several African artists offering a fresh perspective from the legendary French
fashion house. At a time when the fashion industry is increasingly being called out
for cultural appropriation, this is a risky move, but Maria Grazia Chiuri strives for
the recognition and promotion of cultures and local traditions in the aspect of haute
couture as a global phenomenon. (www.harpersbazaar.com)

2023 from Dior continues with an even bigger project. Inspired by the Indian
culture, the project combines weaving techniques, decoration, shapes, details and
in general the overall look of the Indian garment with all its components. The
incredible show is presented in Mumbai in front of the historic monument Gateway
of India. The main wall of the gate is decorated with a hand-made panel with
traditional Indian weaving techniques. Silk threads covering mirrors, sequins,
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beads and everything that can recreate the luxury and opulence characteristic of
Indian weaving traditions. Chanakya International, a Mumbai-based atelier with
which the French label's creative director Maria Grazia Chiuri has worked closely
for nearly three decades, is a major part of the project's execution. Dior also turned
to the Chanakaya School of Craft, a non-profit institute run by Chankaya
International and serving communities of women textile workers, for a variety of
catwalk backgrounds. Among them are a collection of 22 tapestries created in
collaboration with Indian artists Madhvi and Manu Parekh, which Dior
commissioned for its spring-summer 2022 Haute Couture show. traditional Indian
music. (edition.cnn.com) To top off the whole impressive concept, the mannequins
paraded to the accompaniment of Citra and traditional Indian music - fig 4

The world becomes more accessible by presenting cultures from which to look for
original handwriting and the feeling of real and quality materials, techniques
combined with the sophistication of haute couture Another part of the brand and
the latest prints for the popular series of textile bags, scarves and accessories is
dedicated to designer drawings inspired by the Medici era. Apparently, Dior can't
resist the cultural and historical layers in their various collections. Pre-
presentational and Paris-inspired, the count's representational map with an Arc de
Triomphe accent.

Dior also often turns to author-artists who inspire and transform the collections in
a new interesting and artistic way. Including his creativity in addition to the
concept of the clothes again and in the presentation of the fashion show. One such
project is with French artist Eva Jospin. “The backdrop for the Dior haute couture
autumn-winter 2021-2022 show - created especially for the event by French artist
Eva Jospin - Is unveiled in the heart of the Rodin Museum. A monumental
installation celebrating the savoir-faire and cultures of the world, at the
intersection of art and haute couture®™. (www.dior.com)

Another and interesting direction of Maria Grazia Chiuri is the Dior Fall/Winter
2022-23 Haute Couture collection. Chiuri turns his gaze to a country with a military
conflict in Europe, namely Ukraine, the work of Ukrainian artist Olesya Trofimenko,
whose work he recently encountered at MAXXI, the museum for contemporary art
in Rome. Trofimenko's work is dedicated to the motive of the “tree of life” and
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Cerutti sees it as the perfect starting point for haute couture collection that seeks
to “contemplate fashion through the filter of art”. Trofimenko presents colourful
works that are presented in the garden erected by Dior in front of the Musée Rodin
in Paris.

Chiuri's undoubted support for Ukraine, through the author, unequivocally shows
the attitude towards this military conflict. The 68 looks of the collection are
presented in a muted colour palette of beige, cream, navy and ivory tones and
colour combinations, which is suitable for haute couture.

Cultural exchange as a factor of globalization

The diverse aspects of political, social, cultural life, and economic factors have such
a direct influence on fashion. It, as a real part of art, "lives" with the problems of
humanity. In the search for social and political aspects in the presentation of the
Dior defile in Marrakech, through the post-covid initiative of Dolce & Gabbana to
promote the different regions of their homeland, Dior's collaboration with a
Ukrainian author, as a counterpoint to the concept of the “tree of life” to the
spectacular spectacle in Mumbai and here one must pause and note a very
strategic point. Apart from India, an Asian capital became the setting and location
for Dior's fashion show, namely Seoul. This is the hatred that represents the special
policy of the company towards different cultures, taste and desire to achieve the
widest possible market for realization. In Asia, some of the cheapest goods in the
world are produced, against the background of the violent, harmful and polluting
production of low-quality clothes in countries such as China, India and Bangladesh,
there is economic growth. How can this be traced, of course, the economy of Asia
is not only related to the production of clothes, but an increase in population
creates a prerequisite for more and more labour, and harnessed in one's business,
this is an increase in the gross domestic product and growth in the economy of
countries like India. And here the circle could be closed. Because India is a huge
market with a tendency for solvent customers. Seeking luxury and class, Dior with
its shrewd strategic moves partnered not only in manufacturing but also in
presenting a product in the form of a collection that would satisfy this niche and
hunger of paying ladies and gentlemen who adhere to the tradition of clothing. of
their homeland, but willing to present themselves with style and class at the world
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level. In order not to present states only in theory, but also in practice. However,
Dior returns again to European culture in their latest project inspired and dedicated
to Spanish culture and Seville is the backdrop of this project, once again dedicated
to tradition and culture.

“Globalization implies a widening and deepening integration with people and
processes around the world. National policies — economic, social, and cultural -
have increasingly come under the influence of international agencies. This has led
to the narrowed ability of a nation's government and people to make independent
choices for themselves. The rapid advancement in information technology and
communications, which have unified markets and people while cutting across
barriers of space and time, has made it not just possible, but absolutely essential,
for economies of the world to adapt or fall by the wayside. Globalization has
compelled developing countries to improve overall economic management.
However, the socio-economically disadvantaged of such countries are yet to
benefit from Globalization. The challenge to overcome the scourge of poverty
remains a daunting task. The support of the poor for reforms, as well as their
involvement in the development process, can be achieved only if they start
benefiting from governmental policies”. (Yadav and all, 2009)

CONCLUSION

It can be concluded that cultural-historical heritage has a strong impact as a means
of inspiration for contemporary fashion trends, is used as a way of presenting
social, political as well as economic events, and can be a bridge between East and
West in search and realization of new markets and exchange not only in certain
industries, but also in relation to high fashion. Globalization makes it possible to
have an increasingly intensive cultural exchange, to obtain a cultural and multi-
national symbiosis. To create a prerequisite for the development of new
opportunities not only for business but also for the emergence of new trends and
styles in fashion and design.
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FASHION, VALUES AND SUSTAINABLE DEVELOPMENT
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Abstract: The fashion or the way of dressing is defined according to the different historical
epochs and cultural features, thus expressing a person's social status and carrying symbolic
value. It imposes not only the outward appearance of a person but also his way of thinking
and perception of reality. If, historically, the representatives of the aristocracy were subject

194



Hay4yHa kKoHdepeHuus
D etc. - ,CbBpeMeHHU TEXHONOMMN B AM3ailHa, apXuTekTypaTa, U3KYCTBOTO M Kyntypata” 2023

Tom 1 ISSN 3033-053X

to fashion, after the Industrial Revolution, an increasing part of the population became
fascinated by it. The development of technology allowed the production of cheaper clothes,
which consequently increased their consumption. Fashion starts to change every year, a
new colour or pattern is introduced, requiring a change of clothes in the wardrobe. The
“old-fashioned” clothes are thrown away, polluting the environment. The fashion industry
is @ major generator of pollution on the one hand and a consumer of a large number of
natural resources on the other. Applying the principles of sustainability to the fashion sector
is imperative, but how can it be achieved? The aim of this paper is to show different
examples that can support a change in people's values and attitudes toward more
sustainable consumption.

Keywords: Fashion, Values, Sustainable Development, Circular Economy

1. Fashion and Values

Fashion, treated as a way of dressing, is differentiated according to different
historical epochs and cultural characteristics, expressing the social status of a
person and bringing symbolic benefits. It imposes not only a person's outward
image but also his way of thinking and perceiving reality. In this context, we can
use the definition of fashion as a product of a social environment, imputing a drive
for consumption and reflecting cultural characteristics. Georg Simmel would define
fashion, not simply as a certain style of dress, but as a process that influences the
psycho-social development of modern man. He insists that fashion is a
phenomenon that confronts the individual with the collective, challenging
traditional social forms of aestheticism and behaviour. (Simmel, 1997)

Every society is formed around a certain set of values, setting the dominant
behaviour, beliefs, way of speaking, and way of dressing. All these values are
arranged in a system of importance, which is modified as changes occur in society.
The purposeful study of values began at the end of the twentieth century with the
demarcation of Axiology as the science of the study of values (from the Greek
Axios - value, logos-word, doctrine). In the various axiological theories, values are
divided formally into positive and negative, relative, and absolute, etc., and
substantively into material (the pleasant, the useful), logical (the true), ethical
(the good), and aesthetic (the beautiful); they also differ in the emotions
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associated with them, the nature and intensity of which vary with the type of
evaluative attitude. (Pavlova, 2018)

In rethinking fashion as a value, we will take sociologist Peter Burger's definition
of values as the most relevant for this paper. He analyses values through the prism
of Western “economic culture” and divides them into seven key categories. Given
the processes of globalisation, the development of technology, and cultural
exchange, we could say that these values no longer apply only to Western culture.
The values suggested by Burger are material well-being; equality; political
freedoms; protection of human rights, individual autonomy; and preservation of
tradition and community (Burger,1999).

Fashion is an expression of the individual, in the social context, but it is a very
powerful source of generating influence - social and economic. On the one hand,
it is an essential part of the economy by producing products, developing
technologies, and encouraging creativity, but it also shapes people's attitudes,
values and ways of behaving. The fashion industry has to promote sustainable
forms of production and consumption.

2. Fashion and Circular Economy

The definition of Circular Economy used by the European Parliament as a model of
production and consumption, which involves sharing, leasing, reusing, repairing,
refurbishing, and recycling existing materials and products as long as possible,
suits best the ideas of “"Sustainable Fashion” or “Green Fashion”.

Circular Economy extends the life cycle of products. In practice, it implies reducing
waste to a minimum. When a product reaches the end of its life, its materials are
kept within the economy wherever possible. These can be productively used again
and again, thereby creating further value.

Circular Economy is an opposite model of the traditional, linear economic model,
which is based on a take-make-consume-throw away pattern. This model relies on
large quantities of cheap, easily accessible materials and energy. Under the “waste
hierarchy” theory, the circular economy improves the resource efficiency and
economic efficiency in the whole system by promoting the 3R strategies (reduce,
reuse, recycle). To realize the 3R, technological innovations, social transitions, and
business model are adopted to improve the resources/energy utilization efficiency,

196



Hay4yHa kKoHdepeHuus
D etc. - ,CbBpeMeHHN TEXHONOIMM B AU3alHa, apxuTeKTypaTa, U3KyCTBOTO U KynTypaTta” 2023

ToMm 1 ISSN 3033-053X

mitigating the lifecycle emission, creating more benefits, and enhancing the
resources/energy security. (Liang Dongl,2 & Zhaowen Liu3 & Yuli Bian; 2021)
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figure 1. Circle of Circular Economy figure 2. UN Goals (Sustainable Development
Goals launch in 2016)

The European Union focuses its initiatives to ensure the change of linear economy
to circular economy model of consumption and production behaviour. In March
2020, the European Commission presented the circular economy action plan,
which aims to promote more sustainable product design, reduce waste, and
empower consumers, for example by creating a right to repair. There is a focus on
resource intensive sectors, such as electronics and ICT, plastics, textiles, and
construction. In March 2022, the Commission released the first package of
measures to speed up the transition towards a circular economy, as part of the
circular economy action plan. The proposals include boosting sustainable products,
empowering consumers for the green transition, reviewing construction product
regulation, and creating a strategy on sustainable textiles.
The new action plan announces initiatives along the entire life cycle of products. It
targets how products are designed, promotes circular economy processes,
encourages sustainable consumption, and aims to ensure that waste is prevented,
and the resources used are kept in the EU economy for as long as possible.
Measures that will be introduced under the new action plan aim to:

e make sustainable products the norm in the EU
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e empower consumers and public buyers
e focus on the sectors that use most resources and where the potential for
circularity is high such as: electronics and ICT, batteries and vehicles,
packaging, plastics, textiles, construction and buildings, food, water and
nutrients
e ensure less waste
e make circularity work for people, regions and cities
¢ lead global efforts on circular economy
Empower consumers. Consumers will have access to reliable information on issues
such as the reparability and durability of products to help them make
environmentally sustainable choices. Consumers will benefit from a true “Right to
Repair”.
3. Fashion and Sustainable Development

In 2015 UN adapted 17 SDGs aiming to solve the environmental problems and at
the same time to improve human life. This could be achieved by increasing the
popularity and use of circular economy model. Circular economy uses of renewable
resources and renewable energy could have a significant environmental benefit in
the whole life cycle. By adopting this strategy, it will strongly contribute to
environmental goals in SDGs (goals 6, 7, 12, 13, 14, 15), but moderate
contributions to social aspects.

The ideas of Reuse in circular economy benefits not only to environmental goals in
SDGs, but also helps to generate a new market for waste collection, recycling, and
remanufacturing, hence contributing to economic and social goals as well. Positive
contribution is identified to goals 1, 11, 12, and 17 in social and economic
dimension.

Main principle of Circular economy is education. Education could provoke a pro-
environmental behaviour which is fundamental element to realize the SDGs, and
by combining technologies innovation, design for the future, and knowledge
creation will lay the foundation for social transition. (related to goals: 4, 5, 9, 10,
11,12, 16, 17)

Each of the UN Sustainable Development Goals will contribute to improving the
lives of people around the world and protecting the environment. Undoubtedly,
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however, education is the most essential part of the sustainability of each goal.
Awareness of existing problems, making sense of them, and taking appropriate
measures to address them are the fruits of educational initiatives.

The fashion industry is a major contributor to climate change and environmental
harm around the world. According to the UN, it is responsible for about 20% of
global wastewater, 9% of the microplastics that end up in the ocean annually and
as much as 8% of global greenhouse gas emissions every year. That's why
implementing the ideas and manufacturing of Circular Economy in Fashion
Industry are significant for improving the environment. Training and working with
people will contribute to sustainable consumption. In the fashion world,
consumption is the main approach, “Fast fashion” is a major contributor to
environmental pollution. Undertaking activities to enforce the principles of the
Circular Economy - repair-recycle-reuse and working to create responsible
consumption will contribute to enforcing the principles of sustainability in the
fashion sector.

4. Fashion Industry: Measures and Actions

Many of the companies in Fashion industry realized the environmental footprints
of their performance. The 2022 data S&P Global Corporate Sustainability
Assessment shows companies in the fashion industry choosing environmental
management, impacts from products and services and climate strategy.
Unfortunately, a small fraction of companies has committed to integrating the
circular fashion commitments that would help address one of the industry's biggest
environmental challenges — the growing popularity of fast fashion and the
disposable wardrobe.

Fast fashion refers to rapidly produced, cheaply made garments that typically do
not last long in consumers’ hands, resulting in more frequent customer purchases,
the overproduction of clothing beyond demand and more waste ending up in
landfills or polluting the air when incinerated. Due to its use of mostly oil-based
synthetic fibres, fast fashion is responsible for about half of the industry's total
emissions. It's also continuing to grow: The global fast fashion market, valued at
$193.2 billion in 2021, is projected to become a $276.5 billion market by 2027.
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The end result is millions of tons of clothing and shoes dumped into landfills or
incinerated each year. Currently, the average American throws away about 70
pounds of clothing each year, and the average European tosses out about 25
pounds of textiles annually. Yet only about 1% of the material used to produce
clothing globally is recycled, the European Commission has found.

European companies are ahead of peers in other regions in adopting circular
fashion programs, such as producing designs that remain in style for longer;
creating programs to repair purchased products; dedicating funding for circular-
fashion related research and development; and recycling, reusing or reducing the
amount of unsold goods.

This trend holds true especially when it comes to tackling one of the biggest
sustainability challenges for fashion: shifting consumer behaviour through
education. In Europe, 35% of textiles, apparel and luxury goods companies
assessed in the 2022 CSA are working to educate customers on how to use
products more sustainably and make them last longer. In comparison, only 7% of
North American companies, 3% of Asia Pacific companies and no companies in
Latin America covered in the 2022 CSA have consumer education
programs.(https://www.spglobal.com)

Back in 2011, the Higg Index system was also introduced, which measures the
environmental (energy consumption; greenhouse gases; water; wastewater; air
pollution; waste management; chemical release) and social impacts throughout
the life cycle of clothing and footwear products. This index has been introduced by
some of the world's largest fashion brands and retailers, led by Walmart and
Patagonia, and is considered the most reliable in the field. This index is very useful
in guiding consumers on how companies produce and use materials.

In 2018, the UN climate change body (UNFCCC) published its Fashion Industry
Charter for Climate Action. Last year, at COP26 in Glasgow, the charter was
updated and set a target of halving emissions by 2030, after which around 150
brands and supporting organisations formally confirmed that they adopted this
target as their own and that they would adhere to it in their policies.

In 2019, for example, French President Emmanuel Macron, together with Frangois-
Henri Pinault (CEO of Kering), created a Fashion Pact linked to the carbon
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neutrality challenge “C.E.O. Carbon Neutral Challenge”, which in turn was initiated
by Marco Bizzarri of Gucci.

The European Commission presented in March 2022 a new strategy for more
sustainable textiles that can be remade, reused, and recycled. The strategy
foresees new eco-design requirements for textiles and clearer product information,
as well as strengthening companies' responsibility for their carbon and
environmental impact.

In June 2023, MEPs formulated proposals to stop the overproduction and
consumption of clothes in the EU. The Parliament's report insists that the
production process must respect human, social, and labour rights and protect the
environment and animals.

Under the Waste Directive approved by the European Parliament in 2018, EU
countries will be obliged to collect textile waste separately by 2025. The
Commission's new strategy also includes measures to tackle the presence of
hazardous chemicals, make manufacturers responsible for the entire product
supply chain, and encourage consumers to choose sustainable textiles. The EU has
its own eco-label that manufacturers complying with environmental criteria can
apply to products, ensuring limited use of harmful substances and reduced water
and air pollution.

5. Good practices

The development of strategies and legislative initiatives is the first step in
implementing practices to protect the environment and improve human life.
Regardless of the official requirements imposed on the fashion sector, significant
improvement will come with a change in mindset. Fashion is a personal choice and
should be accepted as a personal responsibility. Changing wardrobe every season
is the reason for the vast quantity of textiles in nature. On the one hand, the
industry and the state are obliged to recycle the humber of discarded textiles, but
on the other hand, we as fashion consumers are obliged to show responsibility
towards our own consumption. The easiest way to show this responsibility is by
trying to reduce our impact on the environment and a few simple personal
initiatives. Limiting our consumption to only necessary goods and investing in
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clothes that can be worn for several seasons. It is necessary to encourage quality
consumption at the expense of quantity. Another method is to promote the reuse
of clothes or the purchase of second-hand clothes. Donating, altering, and
recycling clothes are other effective measures to reduce the impact of our personal
fashion choices.

Good practices for the clothing recycling bins or donation bins of the BCC that have
been placed in many places in the country.

1TOPBA
CbC CTAPY JIPEXH
-

2 BAYMEPA
JA 15%0TCTHIKA

H&M's initiative, which provided a discount coupon for old clothes. Such an
initiative is bipolar, on the one hand, it focuses on recycling clothes, but on the
other hand, it promotes consumption.

The initiative of “Together in class” links the reuse of clothes with charity and the
promotion of education.

Other good practices are related to remaking old clothes. Breathing new life into
old clothes and unwanted materials is one of the basic principles of the Circular
Economy and consumer behaviour. Involving children and young people in
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organising fashion shows with clothes made from old clothes is a positive step. In
this way, the principles of personal responsibility and sustainability are promoted.

CONCLUSION

In conclusion, fashion is a very powerful source of influence — economic and social.
The fashion industry as an economic sphere provides jobs for thousands of workers
around the world, but it is also a huge consumer of natural resources and a polluter
of the environment. That is why the implementation of the principles of the Circular
Economy and the Sustainable Development Goals are particularly important for
improving people's living conditions and the environment.

The social importance of the fashion industry is, perhaps, an even more significant
factor. Fashion is a creator and moderator of values and behaviour. It is an
expression of individuality in counterpoint to collectivism. And it is as such that it
should be used to shape responsible consumer behaviour. The primary source of
environmental, social and natural change is human behaviour. Encouraging
sustainable behaviour by reducing consumption of clothing and footwear and
increasing demands and expectations on fashion companies will go a long way
towards reducing the fashion sector's harmful impact on the environment.
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