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STEM o0y4eHueTo

CbBpeMEHHHUTE CBETOBHM TEHACHIMM B OOpa30BaHMETO Ca CBbP3aHU NPHOPUTETHO C
¢dopmHTe, METOAMTE M CpEICTBaTa Ha MpPENojaBaHe M ydyeHe, KaTo ce LeiIH pa3HooOpaseH,
JUHAMHUYEH, UHTEPECEH U €PEKTUBEH YIeOHO-BB3IUTATEIICH MPOIIeC. 3aT0Ba U PehOPMUTE, KOUTO
Ce U3BbPIIBAT Ipe3 MOCIEAHUTE HAKOJIKO TOJUHU B YYUIIMIIHOTO oOpa3oBaHue B brirapus, ca B
CbOTBETCTBUE C T€3U CBETOBHUTE TEHICHLIUU B 0OPa30BAaHUETO U M3UCKBAT J]a CE OCHBPEMEHST
TpaAULIMOHHUTE (QOPMH, METOAM M CpEeACTBa Ha OOyueHUE KaTo C€ U3I0J3BaT HOBU MU
paszHooOpa3nu takusa (I'ppHUapoBa, /. 2019).

M3KIII0YMTEIHOTO U UHTEH3UBHO pa3BUTHE HA HAayKaTa Mpe3 MOCISIHUTE FOMHH ITOCTaBsI
Ha M3MUTaHMUE 3HAHUATA Ha JHEMIHUTe yuyeHUUu. Te TpsOBa Ja 3HasAT U a yMesT Jla CUHTEe3UpaT
HOBa WH(poOpManus. 3a1a4nTe, C KOUTO THEITHUTE YUYSHHUIIN Ce COTbCKBAT €KETHEBHO, CTaBaT BCE
MO-TPYAHHU U OTTOBOpHU. JloceramHute METOIH, U3MOJI3BaHN B 00ydeHHETo, He OMXa MOTIIU /1a
nanar HeoOXOAMMHUTE pe3ylTaTH W OYaKBaHMS 3a TAXHOTO pemaBaHe. ETo 3amo ce Hanara
YUUTEIUTE J]a ThPCAT HOBU, MHOTO MO-€()EKTUBHU METOJIH.

STEM o0y4eHueTo, OCHOBaHO Ha HWHTETpAllsl M BKIIOYBAHE B yUeOHHs MpPOIEC Ha
CUTYyalUsl OT peajHUs KUBOT, € HAYMH J1a C€ IOMOTHE Ha YYEHULIUTE J]a yuyaT MOTHBHpaHo. ToBa
o0y4eHue N3MCKBA MPOBEXKAAHETO Ha crieln(puIHa ypouHa JeHHOCT, 3a 1a popMupa y yUeHHUIIUTE
YMEHUS Jla periaBaT MpoOieMH OT peasHus *KUBOT C MOMOUITa Ha TBOPYECKH TEXHHUKHM M TaKa
JIECHO Ja ObJaT MHTETpUpaHu B TpyAoBUs U oOmiecTBeH XuBoT. STEM o6pa3oBaHueTo € TOBa,
KOETO MOATOTBS YUYEHUIUTE J1a OBbAaT B Kpauka C TEXHOJIOTMYHUTE MHOBALIUU.

STEM o6yuenuemo € BUA UHTETpUpaHO oOyueHue ¢ GOKyC BbPXY (pOpMUpaHE U pa3BUTHE
Ha MPUPOJOHAYYHA TPAMOTHOCT. TOBa € Taka, 3aI0To:

» OpTraHU3WpPaHETO Ha TO3W BUJ OOyYEHHUE € OTPAKEHUE Ha CHBPEMEHHOTO ChCTOSTHHE Ha
MPUPOJHUTE HAYKH U CBBP3AaHUTE C TSAX TEXHOJIOTHH;

» pa3pacTBaHETO Ha CBETOBHATa B3aWMOCBBP3aHOCT (TJI00anHM3anusTa), riio0alHUTEe
€KOJIOTHYHU MPOOJIEMH 3a 3aMBbPCSABAHE U OINA3BaHE HA OKOJIHATA Cpela U 3aJbJDKEHUATA HU 32

HaMHpPaHC Ha IIpaBUJIHU PCIICHUA U3UCKBAT IIPAKAa BpH3Ka Ha o6yqu1/1eTo ¢ T100aIHH BBIIPOCH;
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» GOpMHpAHETO ¥ pa3BUTHETO HA WHTCPAUCUUILUIMHAPHU M TPAHCAMCIUIUIMHAPHU
YMEHMSI U KOMIIETEHTHOCTH TOAIIOMara y4eHUIMUTE J1a OTKPUBAT U U3SICHABAT HAYUHU U )KUTEHCKU
npoOJIeMH 1 J1a IpuIaraT MoJy4YeHUTe 3HaHUS U YMEHHS, 3a J1a TU pellaBar.

HNuterpupanoto STEM o0ydyeHue ce OCHOBaHa Ha WHTETPUpPAH TOAXON KbM
TPaJAULIMOHHUTE y4eOHH MpeIMEeTH, KOMTO MO3BOJIIBA HAa YUYCHMIIUTE J1a y4yaT Kak Ja pelaBaT
peannu npobiaemu. ToBa oOydyeHne UM Mmomara IUIOCTHO Jla pa3dupar MOHATHUATA, IPOLECUTE U
3aKOHHUTE B HHTETpajHOTO oOmecTBo. Mma mMHOxkectBo neduuummu Ha STEM umHTErpamus.
Cnopen Sanders (2009 r.), STEM unTerpamnusita ce OChIIeCTBsIBa MPU MPETOIABAHETO U YUYCHETO
Mexay ase win noeue STEM npenmernu obGnactu. Toii BHKIa MHTETpalMsITa KaTO Chb3HATEITHO
MIPOEKTUPAHU PEe3yJTaTH, IPU KOUTO NoHe eauH oT yueOHute STEM npenmeru na Obne nodpe
YCBOEH dYpe3 IMOMOIITa Ha Jpyr ydeOeH mpenmer. Hampumep oOydeHue mo maremMaTuka U
3HAQYEHUETO MY 3a HayKaTa, KaK TEXHOJIOI'MATA Bb3JECHCTBA BbPXY Pa3BUTUETO HA HH)KEHEPCTBOTO
u ap. (Sanders, 2008 r.). Moor u Smith (2014) onucat unrerpupanoto STEM o0Opa3oBanue kato
OIHT 3a Ch3JaBaHEe Ha eAUMHEH ydeOeH Kypc (yueben mpeamer - STEM), koiito ga obeauHsBa
Bcnukd STEM nucuumiivHu, win NpoBeXJaHE Ha YpOLM BbpPXY TEMH OT PEAJHUS CBST, KOUTO
oOenuHsBaT 3HaHUA Ha moBeue OoT nBa STEM yuebuu mpeamera (Moor & Smith, 2014). Te
N00aBsT olle, ye enHa MHTerpupaHa yuebHa mporpama no STEM moxe aa BxmouBa STEM
ChJIbpKaHuE U y4eOHH 11eIH, (POKyCHUpaHU BbPXY €AMH IIPEIMET, HO KOHTEKCTHT MOXe Jja ObJie OT
npyru STEM npenmeru. Unterpauusita B STEM o0ydennero ot HIKOU aBTOpU ce pa3dupa 1 KaTo
(okycupaHe BbpXy M3y4aBaHETO Ha MPUPOIHU HAyKU M MaTeMaTUKaTa KaTto OTJEIHU IPEIMETH, B
KOWTO C€ BKIII0YBA ChAbPKAHHUE OT TEXHOIOTUUTE U MHXeHepcTBoTo (Breiner et al., 2012). STEM
MHTETpalusiTa ce OChILIECTBABA U Upe3 OOIIM MOAXOIM Ha MpernojaBaHe U yuyeHe B paMKHUTE Ha
ydyeOHaTa nporpama. MHOro OT Te€3M MOAXOAM Ha MpPENojiaBaHe CTUMYJIHUpAT WHTEIPUPAHETO Ha
STEM oOyuenuero u aeiiHoctute mno ¢opmupane Ha STEM ywmenus. M3BbpuiBaneto Ha
NPAKTUYECKH U EKCHepUMEHTaJHH AelHocT B oOydenuero Ha STEM yueOGHHTE mpenMeTH
M3TpakJa MUPOK HA0Op OT ,,MEKU* YMEHHS, KOUTO C€ MOJI3BAT OT YUYECHUIINTE BB BCUUKHU Y4eOHU
npeaMetn. [lo TakpB HaumH uHTerpupaHeto Ha STEM mnpeameTn ch3aBa MpeanocTaBKa 3a

,,[IPEOCMHUCIISTHE Ha 00pa30BaHUETO KaTo IsU10 1o nHOoBaTuBeH HaunH* (Peppler and Bender, 2013).
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NuterparuBHoTo STEM 00yueHne 0OMKHOBEHO MpeAroiara MyaTHAUCITUIUTMHAPHO MPETIoiaBaHe
Y € HACOUEHO KbM Pa3BUBaHE Ha YMEHUATA HA YUCHUIIUTE 32 paMKHUpaHE Ha TPOOJIEMU U peIlIaBaHe
Ha TPOOJIEeMH, KaKTO U CIIOCOOHOCTTA UM J]a KOHTEKCTYaTM3UPaT HAyYHUTE 3HAHUS KOHIICTIIIUU
KbM CUTYallUU OT PEaHUs )KUBOT.

STEM e o00pa3oBaHHETO MOIAbpXKa YMCTBEHOTO pAa3BHUTHE, NPEANPHEMAUYECTBO U
pa3BUTHETO HA e1Ha 1s1a Hanus. [IpeanpuemayecTBOTO 0O3HAYaBa Xopara Jia B3eMar HHUIMaThBa
3a cObJIBaHE HA MEUTHTE UM U Ja JeicTrar. [IpenmnpremMadecTBOTO € mpolec Ha oeMaHe Ha PUCK
U CBHIIO OCUTYPSIBA HHPOPMHUPAHOCT U MPOU3BOACTBEHH YMEHHUS.

Hpyra uen nHa STEM o0pa3oBaHueTo € mpeMaxBaHe Ha MPOIAcTTa MEXAy pPazIuYHHUTE
JTUCHUIIMHUTE, & UMEHHO Ch3JlaBaHe Ha mbjiHa uHterpamus (Wang, 2012) u ormexaane Ha
MTOKOJICHHE C U3CJICIOBATEIICKU YMEHUS, TPOAYKTUBHU U M300pETaTETHH OT JIETCKaTa rpajiniHa 10
yauBepcuteta. STEM oOpa3oBanuero uma 3a Len JAa UASHTHHUIHpA JTIOOOMUTCTBOTO Ha
YUEHHUIIUTE U HU3CIENOBATEIICKA YMEHHS B HauyaJHUTE M CPEIHHUTE YYWIMIIA U TW HAcouBa U
HachbpuaBa CTYIACHTH B OTIEIUTE IO HAyKa, TEXHOJIOTMH, WHXXEHEPCTBO M MaTreéMarhka Ha
YHUBEPCUTETH KaTo LISLIIO.

OO0pazoBaHUETO MO HAyKH, TEXHOJOTWHU, MHXKeHepcTBO M Martemaruka (STEM) wurpae
YKU3HEHOBa)KHA POJIS B MOATOTOBKATA HA YUCHUIIMTE 32 paboTHATa CHIia Ha ABaJIeCET U MbPBH BEK,
ThU KaTo 0oOXBallla 3HAHUATA U YMEHHsTA, HEOOXOIMMHU 3a TBOPUYECKO peIllaBaHe Ha MPOoOJIeMH,
KPUTUYHO MHCJICHE U UHOBAaTUBHU pelIeHHs. TO € OCHOBEH KOMIIOHEHT Ha BUCOKOKA4YE€ CTBEHOTO
oOpa3oBaHME€ M € OT CHIIECTBEHO 3HAYCHHE 3a HAIMOHATHUS HWKOHOMHUYECKH PaCTeX U
mpocrepuTer. To3W JOKIIa] pasriexaa TeKymoTo cheTosHue Ha STEM o0pasoBanueto B
bearapus, HeroBuTe npenn3BUKaTENCTBA U MPENOPHKY 3a Moio0psiBaHe Ha pesynratute or STEM
o0yueHueTo.

Hanmonanen goxman 3a STEM npenocTass 1s7IOCTHA OIIEHKA HA TEKYIIOTO ChCTOSHHUE HA
00pa30BaHMUETO MO IPUPOTHU HAYKH, TEXHOJIOTUH, MHKEHEPCTBO U MaTtemaruka (STEM) B najena
cTpaHa. J[okmaabT BKIIOYBA aHATN3 HA paOOTHATa cuiia, MPENOPHKU 3a MOTUTHKU U OlEHKa Ha

pesyararute ot o0y4yeHuero no STEM B yuunuiara 1 yHUBEpCUTETHUTE.
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[Ipe3 nocneanure roquHu B beiarapus ce mojarar 3HAYMTENHU YCUIIMS 32 IOAOOpsIBaHE Ha
STEM o6yuenuero. IIpaBurencrBoto ce ¢okycupa BBPXy pa3pabOTBaHETO Ha HAI[MOHAIIHA
cTparerus 3a nojkpena Ha STEM Meroaukara M MHOBallMUTE, C IUIAHOBE 3a yBEJIMYaBaHE Ha
(hMHAHCHPAHETO 3a HaydyHOM3CIeaoBarecka feHocT U nHBectuiinu B STEM undpacTpykrypa.
OcBeH ToBa MMa ChTPYAHUYECTBO MEXKIY YUYWIMINA, YHUBEPCUTETH M HMHIYCTPHUH, 3a J1a Ce
noanomorae odyuyennero mo STEM u n1a ce cb3/1a1aT Bb3MOKHOCTH 32 CTAX U paboTa Ha MIIaIu
YUEHH.

[Ipe3 nmocnegnute roavHu bbiarapus ydactBa akTMBHO M B MexayHaponHu STEM
ChCTE3aHMs, B KOMTO € 3aeMalia IbPBU MECTa B MHOTO MEXIYHAPOAHH OJMMIIHAIU 10 (PU3UKa U
MaTeMaTHKa.

Bce omie o6aue nma HKOM MPEAU3BUKATEIICTBA, TIPE]] KOUTO € M3MPABEHA, 3a J1a MoI00pu
ceoute pesynraru B STEM. EnHo oT mpeausBukarencrBara € HE3aJOBOJUTEIHOTO HHMBO Ha
¢buHaHCcupaHe 3a oOydeHue B 001acTTa Ha HAyKaTa U TEXHOJIOTUUTE, KOETO BOJU JI0 HEaJeKBaTHO
oOy4eHHe W HEAO0CTAaTaYHO WHOBATHBHU MAaTCPUAH 32 YUHTEIUTE U MATBbK OpOW CTHUICHIUU 3a
CTY[IEHTH, 3a Ja TpeciieBar kKapuepa B cdepara Ha HAa Haykata W TexHojoruute. Jpyro
MIPEIM3BUKATEIICTBO € JIUTICaTa Ha 00Opy/ABaHE U TEXHHKA B HAKOM YUHIIHUINA, KOETO 3aTPYyIHsBA
CIOCOOHOCTTa HA YUYEHHIIUTE Ja M3BBPIIBAT JTaOOPATOPHU EKCIEPUMEHTH HIIM Ja y4acTBaT B
oOyueHue, 6a3upaHo Ha MPOEKTU U UHTEPTHUPAHE HA MEXKIYTPEIMETHU BPH3KH.

Karo msmo, nenta va Hanmonamuusat poknan 3a STEM 3a bowirapus e ga mane mo-
nonpoOHa TpencraBa 3a TEKymoTo cberosiHue Ha STEM oOpa3oBanumeTro B cTpaHata U ja
UAeHTH(UIHPA KIIFOYOBU 00J1aCTH 32 TOJOOpPEHHE B IOJKperna Ha pacTexa u pa3sutrero Ha STEM

paboTHara cuia.

Cobcrosinuero Ha STEM oOpa3oBanuero B brarapus
STEM o0pa3oBanuero B brarapus € BbBEKIaHO MOCTETICHHO TMPE3 MOCIEAHUTE TOIUHU

KaTo 0e3CIopeH MPUOPHUTET 3a Pa3BUTHUETO Ha 0Opa3oBaHueTo. OOave Bce o1ie uMa MHOTO paboTa

3a Ja CC€ IIOCTUIHC BUCOKO Ka4€CTBO Ha STEM O6paBOBaHI/IeTO B CTpaHara.

Maii 2023
IOro3ananen Yuusepcuret "Heodut Puncku”,
bnaroesrpan, benrapus CrpaHuua 6 ot 32



Co-funded by &

the European Union -
Green

1. ®unancupane: duHaHCcHpaHETO Ha oOpa3oBaHMETO B bhirapus o0mo B3eTO €
HEJ0CTaThuHO, KOETO OKa3Ba BiusHUE BbpXy STEM o0pa3zoBaHHETO;

2. HemocrarbyHo 0Oy4eHHE HA YIUTETH: Y YMIHITHUTE YUUTEITH U3UCKBAT JOIIBJIHUTEITHO
oOydeHue, 3a 1a mocTurHaTr Bucoko kadectBo Ha STEM obOpa3oBanueto. bes TakoBa oOydeHue Te
HsIMa J1a MOTaT Ja Haco4BaT yueHuIuTe cu npaBmwiHo B STEM cdepara;

3. HenocrarbyHo  B3aMMOJEHCTBHE  MEXKAY  YHHMBEPCUTETHTE W YUWIMILATA!
Bb3MokHOCTTa 32 CHTPYIHUYECTBO MEXKAY YHUBEPCUTETUTE U yUuuIara Ou Morsja Jia IoMOTHE
Ha YYEHHIIUTE Ja Moxydar no-100po odpazosanue B STEM cdepara;

4. Jlunica Ha BB3MOXKHOCTH 32 MpaKkTUYecko oOyueHue: Bb3MOKHOCTUTE 32 MPAKTUUECKO
oboyuernne B STEM o6pa3oBanmero B bbiarapust Bce omie ca orpanmueHd. OT Ta3u NpUYMHA

YUYCHUIHUTEC 4YC€CTO HC MOT'aT Aa MPHUJI0XKAT TCOPCTUIHUTC CU 3HAHUS B ITPAKTHKA.

Bbnpeku Te3u npenu3BUKaTENCTBa, BCe MoBede yuunuiia B bearapus eBexaar STEM
o0Opa3oBaHHME KAaTO MPUOPUTET 3a CBOWTE y4YCHHUIM. ToBa IIe TMOMOTHE 3a IMOArOTOBKAaTa Ha

cienpaioTo noxosnenue Ha STEM npodecnonanuctu B bbiarapus.

STEM u MuHHCTEPCTBOTO HA 00PA30BAHMETO
Cnopen nanmoHanHara crparerusita Ha bwarapus, STEM obOpa3zoBanuero ce doxycupa

BbPXY YMEHHUATA 32 YHUBEPCAIHA IPAaMOTHOCT. Te3u yMEHMs ca TBOPYECKO MHUCIIEHE, KPUTHUYHO
MHUCIIEHE, pelllaBaHe Ha MPOoOJIeMHU U yUeHe B ChTpyaHHuecTBO. CTyAeHTUTe TpsiOBa /1a MOCTUTHAT
T€3W YMEHHUs. B TO3M KOHTEKCT posiATa Ha YUYUTEIUTE € J]a IoMaraT Ha YYEHHUIUTE /1a JOCTUTHAT
[I0-BHCOKO HHMBO Ha MHCIIEHE, pa3padOTBaHE Ha NPOAYKTH, M300pETeHHs M HMHOBAILMM 4pe3
BOJICLIM, HO HE IpENoJaBaHE Ha TEOPETHYHO ChIbP)KAHUE 3HAHMUS IO HAyKa, TEXHOJIOIHH,
MH)XEHEPCTBO U Maremaruka. BaxkHo e 5a ce ch3naze yueOHa cpefa, B KOSTO YYEHHULIUTE He ce
CTpaxyBaT OT MpOoBaJ U ca yBepeHu. ETo 3am1o posisita Ha yUuTeIUTe € Jja IoMarar Ha YYeHHUIIUTe
Jla IOCTUTHAT HUBOTO Ha MUCIIEHE OT MO-BUCOK PEeJl, pa3padoTBaHe HA MPOIYKTH, H300peTeHNE U
MHOBAIMsl Ype3 BOJEIIM, HO HE MPENOJaBaHE HAa TEOPETUYHM 3HAHUS 32 TAX HayKa, TEXHOJIOTHUH,

HWHXXCHCPCTBO U MaTE€MAaTHUKaA.
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Nnesra 3a pBexkanero Ha STEM mMeToaukara B ObJITrapcKOTO 00pa3oBaHUE HE € OT CKOPO.
[Ipe3 ampun 2018 r. boarapus craBa wied Ha EBponeiickata STEM koanumusi, KoATO BKIIOYBA
Harmonanau STEM mnardopMu 1 opraHu3aiiiy, OTTOBOPHH 32 H3IIBJIHEHUETO HA HAIIMOHATTHUTE
STEM crpareruu. Eqna ot nHali-Baxkaute 3a1aun Ha EBponeiickatra STEM koanuuus 1a yaecHU
B3alMOBpB3KaTa Ha CIIO/EISTHE Ha TOOPH MPAKTHUKU MEXAY pa3IMYHUTE IbPKaBU U Ja oJroMara
Ch3/1aBaHETO Ha HOBH oOpazoBarenHu riargopmu. B bwirapus mpenctou ma Oble ch3aajieHa
TakaBa C akKIECHT BbpPXy HU(POBUTE yMEHHsS HA BCUYKM HHBA B YUYWIHITHOTO U BHCIIETO
o0Opa3oBaHMe, OTKPUBAHE HA TEXHUYECKHUS TAJlaHT y MOPACTBAIIUTE HA PAHEH €Tall ¥ IPUBIUYAHE
Ha eKcrepr-mpenoaasarenu (www.mon.bg ). IIbpBuTE CTBHIKM ca MOCTaBeHH Mpe3 ydeOHara
2018/2019 r., oraro yuYwiIMIIaTa 3amo4BaT Ja OPraHU3UpPAT M BKIIOYMXAa YYCHHULIUTE B
W3BBbHKJIACHU JIEHHOCTH, KOUTO ca 6a3upanu Ha ocHoBHUTE STEM o06nacTu- Hayka, TEXHOJIOTHS,
MHKEHEPCTBO U MareMaruka. , Jzrpaxxnane Ha yunmina STEM cpena‘ e HalmoHasiHa mporpama
Ha MuHucTepcTBOTO Ha 00pazoBanuero ot 2020 1., KOATO € HACOYeHa KbM Ch3/1aBaHETO Ha HOBH
STEM yunnumau eHTpose. [Ipu TX ce MHTErprpar pa3iuaHy METOAUKH KaTo (POKYCHT € BEPXY
M3y4aBaHETO W MPHWJIATAHETO HA PA3JIUYHH KJIFOYOBH KOMIICTCHTHOCTH B O0JIaCTTa HA MPHPOJIO-
MaTeMaTU4YeCKUTEe HayKd BbB BCHUUKM Y4YWiIMIIa B crpaHara. Cropex croMeHarara I[O-rope
nporpama Ha MOH Bceku e1H HOBOM3TPAJEH YUMIHILEH HEHTHP 1IE BKIIOYBA CIIETHUTE YaCTH —
nonoOpsiBaHE Ha BBTPEIIHATA APXUTEKTypa W 003aBEXKJIAHETO Ha ChHINECTBYBAIld KAOWMHETH,
MH(OPMAITMOHHU TEXHOJIOTHH, HOBO U MO-MHOBATUBHO YYEOHO ChIBpP)KAHUE, PA3TUYHU METOIU
Ha Mpero/iaBaHe M PHKOBOACHE Ha 00Opa3oBaTeNHUS Mpollec B KiacHara cras. I[Iporpamara e
HacoOuY€Ha KbM YUHMJINILA C MHOBATUBHU IIPAKTUKU U TAKUBA C TOTEHIIMAI 332 pa3BUTHE HA UHOBALIUU
B oOlacTra Ha MPUPOAHUTE HAYKH, JUTUTAIHUTE TEXHOJOTHH, HH)KEHEPHOTO MHCIEHE U
maremaruka (STEM). ImaBHara nen mpu peanu3upaHeTo Ha MporpaMara € MOTUBHPAHETO Ha
YUYCHUIIUTE 3a M3yYaBaHE Ha TPUPOIAHU HAyKW, MaTeMaThKa U TEXHOJOTHH, TOBHUIIABaHE Ha
o0pa3oBaTeTHUTE pe3yNTaTH, MPUJO0OMBAHE HA CHCTEMa OT KOMIIETEHTHOCTH, TPAalHH, ISJI0CTHU
3HaHMS, KIIFOYOBU YMEHUS U HaIlaCH, OPUEHTUPAHU KbM IIPAKTUKATA, PA3BUTUETO U KAPUEPHOTO
OpUEHTHpAaHE HAa YYEHHUIIWTE, HAaCOUYBAHETO MM KBbM TeXxHoJoruuHU mnpodecuun. [Iporpamara e

HaCcO4Y€Ha KbM CBh3JJaBAHCTO HAa MHTCIrpHUpPaHa yqe6Ha Cp€aa OT HOBO ITOKOJICHHE B 6’bJ'IFapCKI/ITe
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YUMIIUIIA, KOSATO Ja MOOHIPM M MOJIKpenu oOpa3oBaTeIHUTE MHOBAIMM B OOYyYEHUETO H
npenogaBaneto B cdepara Ha STEM, kpeatMBHOCTTa W H3cieABaHuATa. VHBeCTHLIMUTE e
MOJTIOMOTHAT BbBEX/IAaHETO HA HOBM METOAM Ha MpPEIo/aBaHe, MOBUIIABaHE HA KBATU(UKAIMATA
Ha TMEJaroru4eckuTe CIENMATUCTH M Cbh3/laBaHEe Ha HOBO Y4eOHO ChIbpXaHHE B IIOCOKa
HWHTerpupane Ha npeaMmerHute oomactu ot STEM. IlpennasnadeHnero Ha mporpaMara € jaa ce
MHBECTHpA B ISUIOCTHU WHTETPUPAHM PEIICHUS 3a HOBA YUWIMIIHA TBOpYECKa cpeaa ¢ (oKyc
BbPXY IPHUPOJHUTE HAyKH, WHXCHEPHUTE HayKu, maremarukara u TexHojoruute (STEM),
BKJIIOYBAIM Pa3jIMYHU €IEMEHTH CIOpe] KOHKpPETHATa HY)KJa Ha YYHIUIIETO M YYIJIMIIHATA
OOIIHOCT: MPEYCTPOWCTBO Ha ChHILECTBYBAIM MPOCTPAHCTBA, TEXHOJOTHMH, HOBU METOIU Ha
IpernojaBaHe, HOBO WJIM MHTETPUPAHO Y4eOHO ChIAbp)KaHWE, HOBA OpraHM3alWs Ha Y4COHHS
IpoIec, MOJKPEIsia Cpela 3a YYEHHUIM ChC CIEIHaTHH 00pa3oBaTeNIHU MOTPEOHOCTH MpH
HeoOxomumocT. KpalHUAT MpOAyKT OT mporpamara Iie ObAaT TEXHOJIOTMYHU IIEHTPOBE B
yUWJIMINATa, KOUTO MPEICTaBIsABAT MHTETpUpaHa CHBKYMHOCT OT KaOWHETH, U JIPYTH y4eOHH
IIPOCTPAHCTBA B YUMJIMILATA, Ch3/1aBaHE Ha KyJITypa 3a MHOBALUU CPEJ YUMIUILHUTE OOLIHOCTH.
Taka Hanmonannara mporpama Ime ¢h3aajie ,,MOJIEIH * B 9aCT OT OBJITApCKUTE YUWJIHINA, 33 Ja
JOKaKe Tpolleca Ha YCIEIIHO WHBECTHpaHE B LISJIOCTHA HJes, BKIIOYBaIIa ydeOHa cpena,
TEXHOJIOTHH, YIIPABJIEHNE, HHTETPUPAHO ChABPKaHHE, KBAIU(UKALMSA U METOAU Ha PETo/aBaHe.

( https://web.mon.bg/bg/101212).

OcHOBHHUTE 1I€7TM Ha MpOorpaMara ca:

v Jla ce TOBUINM MOTHBALMATA HAa YYEHHWIMTE 32 YYEHE [0 TPUPOJHH HAYKH |
MaTeMaTHKa;

v’ Jla ce cB3mazaT BB3MOKHOCTH 32 IPOEKTHO-0A3MpaHo OOydYeHHE, HHTErPaTHBHO
KOMIUIEKCHU 3HaHHE, pa30upaeMo oOy4eHHE M0 MPUPOJTHA HAYKU ChC CbBPEMEHHU HAYYHH TEMHU
Y TIpOMsTHA Ha 00pa30BaTETHUTE MapaurMu;

v’ Jla ce TOBMIIK aHTa)KUPAHOCTTA, YMEHHUATA U MOCTHKEHHUATA Ha YUECHHIUTE, TAXHATA
JUTUTAIHA TPAMOTHOCT, KPEaTUBHOCT,

v' Jla ce ch31a1aT yMEHUs, KOMTO JIa OTTOBAPAT Ha M3UCKBAHUSATA HA WHIYCTPHATA,
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v Jla ce ¢opMupaT yMEHHS 3a pa3pelliaBaHe Ha PEATHU JKUTCHCKH HpOOIeMH, 32
Ch3/1aBaHE HA TEXHOJOTHMYHH pelIeHHs], padoTa B €KHIl, KPHTUYHO MHUCJICHE H JIp.);

v Jla ce CcTEUMyaMparT YYeHMIUTE Ja Chb3JaBal MW I0J00pABAT CHBPEMEHHMTE
TEXHOJIOTUYHHU PELIeHUs B 00J1aCTTa HA MEXaHUKaTa, IPOrpaMUPAHETO U U3KYCTBEHUS UHTENIEKT;

v’ VMeHus 3a Ch3aBaHe Ha HOBHM TEXHOJIOTHH M TAXHOTO aBTOMATH3UPAHE;

v Jla ce yBenuud Oposi HA YUYCHHUIIUTE, KOUTO CE WHTEPECYBAT OT YHHBEPCHUTETCKU
CTMELUATHOCTY M pabOTHU MeCTa B TEXHOJIOTUYHHUTE HH/YCTPUU;

v" Jla mornipriHece 3a pacTexa Ha TEXHOJIOTHYHUTE UHAYCTPHU U TexHus 151 oT bBIL.

Kato kpaiiHu IpOAyKTH Ha HalMOHAJHATa Mporpamara ca Ch3JaBaHETO Ha MHOBaTUBHU
yuebHu 1eHTpose ¢ Gokyc Bpxy STEM, kouto BKIItOUBAT MpoMmsiHa B oOpa3oBaTenHara cpeja,
Y4e0HOTO ChIbp)KaHUE, IMPETOJABAHETO, OPTaHU3alMATa W YNPABICHHETO HA YYHIHUIIHUTE

nporiecH (https://web.mon.bg/bg/100835).

Ot 2020 roguna B bearapus ce 3a0ensi3Ba HalpeabK B peanuzupaHeto Ha noseue STEM
(dbopmMH 1 HAITMOHATHU KOH(EPEHIIUH C yYaCTHETO Ha YYUTENH 110 IPUPOIHNA HAYKH i MaTEMaTHKA.
Ha ts1x ce ciogensat noOpu npaktuku B oonactra Ha STEM o0ydenuero, oOMeHsce HHPpOpMaIus
32 HOBU PECYPCH U ce 000rarsiBa Kpbro3opbT Ha yUUTEIUTE-HOBATOPH.

3a rossiMo chkajeHue 1opHu cera B 2023 . B bbarapus Bee o1e HiMa yHUBEPCUTETH, KOUTO
na oOy4aBaT WM J1a cTapTupar npoektd B obmactra Ha STEM ob6pazoBanueto. Kypcosete 3a
nosumasane Ha STEM oOpazoBarenHuTe yMeHHMs W OOy4EHHSATAa HA YUYUTEIUTE B DPA3INYHU
OpraHmsanuu ca abCoOJIOTHO HeAocTaThbuHU. 3a npexoaa kbM STEM oOpazoBanue B bbirapus,
MMa Hy’KJja OT Ch31aBAHETO Ha HOBU METOAOJIOTUS IIpeUlaraHa B YHUBEPCUTETH U TIO-KOHKPETHO
BBB (PaKyJITETUTE 110 MPUPOIHHU HayKu — Xumus, Ousuka, Maremaruka.

Ha narmonanHo HUBO MOXeM J1a 0000IIMM, Y€ HAITbJIHO C€ BbBEXK/IAT UJIEUTE U HACOKUTE
npeiokKeHn oT EBpomneiickus c¢hio3 MO IJIaH 3a Bb3CTAHOBSIBAaHE M YCTOMYMBOCT Ha pemyOinka
bearapus. Karo enHu or ocHOBHUTE 1€l ca - MHpOpMupaHe Ha Ipsuia EBpomna 3a mpoekTH
cebp3anu ¢ STEM ob6pazoBanueto B EBpona, yiecHsBaHe Ha pa3pOCTPAHEHUETO U CIIOEISIHETO
Ha MaTepualli U UHCTpyMeHTH, npousBeneHu oT STEM oOpa3oBarenHu MpoeKkTH, Ch3/laBaHE Ha

yeb 0azupana miatdopma, KbJeTO eBpONEHCKH HAIIMOHAIHNA KOHTPECH, KOH(PEPEHITNH, CEMUHAPH
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nmu npoektu 32 STEM obOpaszoBanne Morar ga Obaar o0sBeHH B Iisiia EBporia, npeacraBsiHe Ha
00pa3oBaTeIHA MaTepUalId, MOJXOASIIH 32 00yueHune, 0a3upaHo Ha 3alTUTBAHUS U aIalITUBHU KbM
KypCOB€ 10 TPUPOIHU HAyKW M MareMaTuka, MpuHOoC KbM oOyueHnuero Ha STEM yuutenu upes
OHJIAlH U MPUCHCTBEHU OOYUYCHHUSI.

B nacTosmeTo u komyHukanmonHa epa, STEM o0pa3oBaHHETO € U3KIIOYUTEIIHO BaKHO U
€ HAJIOKUTEIIHO Ja C€ IPWIOKH B HAU-KpaTKu CpPOKOBE, 3a Ja MOXE Ja C€ IIOCTUrHAT
HeoOxonumuTe yMmeHus. BwBexxmanero Ha STEM wMeronukara mie MOBUIIM WHTEPECHT Ha
YUEHUIIUTE KbM MPUPOIHUTE HAYKU U MOXKE J1a UM TIOMOTHEM Jia u3bepar npodecus B odnacTra
Ha STEM. STEM o6pazoBaHueTo Iie MOMOTHE Ha yYEHHUIUTE Ja C€ MOATOTBAT 3a KUBOTHT B
CbTPYAHMYECTBO C HYXKHMTE€ UM Kaue€CTBa U KOMIIETEHTHOCTH. B Objele TEXHUAT yclex Iue
yBEJIMYaBaHE ype3 U3I0JI3BaHe Ha KPUTUYHO MUCIIEHE, [TpUIaraHe Ha yMEHUs 3a pa3paboTBaHe Ha
WHOBaTUBHU MOJIETIN.

B bwirapus ceuiecTByBar HAKOJIKO poekTa HacoueHu KbM STEM o0yuenuero:

[Ipoexr ,,STEM mnentpoBe u wmHoBanuu B oOpaszoBanuero® mo [IBY Kommonent 2
«M3rpaxnane Ha yuunuiiHa STEM cpenay. [1o To3u npoekT ce npeaBuxaa cb3/laBaHe Ha Haj 2
240 STEM uenTbpa BbB Bcuuku yuunuma 10 2026 r. Kato oCHOBHM Liefii Ha TO3U IIPOEKTa ca:
usrpaxaaHe Ha oOpazosarenHa STEM cpena, passuBane Ha STEM ymeHus Ha ydyeHHMIIMTE,
MOBUIIIABAHE HA YMEHHUATA 3a NMpodecHoHalHa pealn3alMs Ha Ma3zapa Ha Tpyla. 3alloKEHUTE
HarpaBJIeHUsl MO Mporpamara ca mer - [lpupoanu Hayku, 3€IeHH TEXHOJOTHU U YCTONYHBO
paszButue, Pobotuka nu Kubeppusznunu cucremu, Auzaitn u 3D Ilpototunupane, Marematuka u
WNudopmaruka.

> Ilpupoanu Hayku - XuMmusi, Ononorus, pu3nKa ¥ aCTPOHOMHUS ca 9acT OT IPUPOTHHUTE
Hayku. B STEM nabGopatopunrte Morar Ja ce W3IONI3BaT KAaKTO TPAJAWIMOHHUTE ypeAH KarTo
MUKPOCKOIIH, TE€IECKOII, MYJITULIET, HO ChII0 Taka U 3D mpuHTep 3a n3rpakJjaHe Ha MaKeTH, yMeH
AUCIUIEH 32 BH3yanu3alus M CUMyJalus 4Ype3 JWTUTAJIHU MpuioxkeHus. IIpumepHu
eKCIIEpUMEHTH MOJKa Ja ca’ JAUCOIMALMs HAa KUCEIUHU U OCHOBH, ,,cCpeOBPHO orjienano" u ,,3j1aTeH
nbxA"; n3cnensane Ha pH Ha pa3TBOpH; aKTUBHOCT Ha METAJIMTE, Pa3riiek/IaHe Ha CIIbHYEBATa

CBCTJIMHA C MOMOIITa Ha IMpU3Ma,; CBbP3BAHC HA CIICKTPUUCCKU BEPHUTU; U3CJIICABAHC HA q)aKTopI/I
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OT OKOJIHAaTa cpela 4Ype3 CEH30pH, pasriexaane Ha 3D Mmonenu Ha pa3nuyHU OpPraHU OT
YOBCHIKOTO TAJIO, Ha6JHOI[eHI/Ie Ha TbKaHHW WU MUKPOOPraHU3MHU 110 MUKPOCKOII, U3TOTBSAHC Ha
xepOapuii ¢ XapaKTepHHU PaCTEHHMs 32 pETHOHA, HAOII0ICHNE Ha 00EKTH B KOCMOCA Ype3 TEJIECKOII,

u3cjeIBaHe Ha Ch3Be3aus U raaktuku BbB VR cpena (https://web.mon.bg/bg/101212).

> 3ejileHH TexHoJ0TUM - Bb3oOHOBsemute eHepruiinu u3toynunu (BEW) mocraBst
€HEeprus 10 €CTECTBEH IIbT M HE CE€ M34YepIBaT, a MOCTOSHHO ce nombisar. BEM wusnosssar
CIIbHYEBA, BATbpPHA U T€OTEpMaHa €HEPTUU, XUIPOCHEPTUs, OMoMaca u Ap. 3a IPOU3BOJICTBO Ha
enekTpuyecka eHeprus. Ilpu BOJOpOIHUTE TEXHOJIOTUHM BOAOPOABT € YHHUBEpCAJICH
€HeproHOCHUTEN, KOMTO MOXE Jla Ce M3MOJ3Ba 3a MOUTH BCUYKO, KOETO M3UCKBa ynorpeba Ha
eHeprus. ['opuBHaTa KJIeTKa € yCTPOWCTBO 3a MpeoOpa3yBaHe Ha EHEPTUsI, KOETO MOKE e(hEKTUBHO
Jla yJIOBM W H3II0J3Ba €HEpPrusAra OT BOAOPOAA, 4pe3 enekrtponusa. M3nomsanero Ha BEU
HaMaisiBa 3aBHUCHUMOCTTa OT HEOPraHMYHU TOpUBa, J100aBsi pa3HOOOpa3ve B ECHEPrUHHUTE
M3TOYHMIIM U HAMaJIABa €eMUCUHUTE Ha MAPHUKOBU T'a30Be B aTMocdepara. BogopoaHute ropuBHU
KJIETKH Ca €KOJIOTHYHO YHCTH M JBA ITH MO-€()EKTUBHU OT TPAJAULMOHHUTE TEXHOJIOTHUH 3a
ropene. JlOOBIHUTETHM MEPKM 3a OlNa3BaHE HA OKOJHATa cpela: pa3feiHo ChOupaHe H
pelUKINpaHe Ha OTMAAbIUTE, MPEUYNCTBAaHE HA BOJAaTa U BB3AyXa, CbXpAaHEHEHHE Ha
OuoslornyHoTO  pazHooOpasue; BugoBe BEWM: Berporeneparopu, XHUIpOCHOPHKEHUS,
¢dboToBoNTAaNIN, OUOTOpHBA.

» Po6oTuka — PoboTnTe HaMUpaT MPUIIOKEHUE B MTOYTH BCAKA €HA cdepa OT HAIIETO
€XeJIHEBUE — MIEPCOHAJICH aCUCTEHT, MEAMIIMHCKYU poOOT, UHIyCTpUAJIEH POOOT, pa3y3HaBaTelleH
1 KOCMHUYECKH po0oT, poOOT 3a Urpa U chcTe3aHus. Te Morar Ja 3aMeHsT YOBeKa B Cpefia, KOsTO
3acTpalliaBa HErOBOTO 3[paBe, U3BBPILIBAT C€ MOBTAPALLM C€ JEHCTBUS WIN CE U3BBPIIBA TBHPIE
cnenuduuHa onepauus. Kubep-puzmunure cucremMm IpencTaBiIsiBaT CUCTEMH CBbp3Ballld
MH(OPMALIMOHHU U COPTYEpHU KOMIIOHEHTH C MEXaHUYHU U €JIEKTPOHHM YaCTH, IMO3BOJISIBANKU
KOMYHHUKAIlUsI MEXIy TiIX upe3 eaHa HuHppacTpykTrypa - Hampumep HWutepher. IlpumepHu
excnepumentd B STEM naGopatopus: mnporpamupaHe Ha ydeOeH CTalMOHapeH poooT,
IporpaMupane Ha yueOeH MoOuseH poOOT, CBbp3BaHE U MPOrpaMHpaHEe Ha CEH30pHA CHCTEMA,

CBBbp3BaHe U nporpamupane Ha 10T cuctema.
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» 3D nu3aiin u nmpororunupane - 3D NpUHTEPHUTE U3rPAKAAT MOJICIH Upe3 aJUTHBHA
(additive - no6aBbuen) Texnosorus. 3D ckeHepuTe Ch3/1aBaT OE3KOHTAKTHU U HEPa3PyIIUTEIIHU
TPUU3MEPHHU Komus Ha 00ekTu. ChIIecTBYBAT Pa3IMYHU TEXHOJIOTMH KAaTO ONTHYHA, TOMOTpadus
U CTPYKTypHpaHa cBeTiuHa. [Ipu Te3n TeXHOJIOruu, MaTepuaIbT € HABUT HA POJIKA, KOSTO Ce
mojaasa KbM riaBata Ha 3D npuntepa. 3D ckaHupaHeTo € mpoliec Ha aHaIU3UpaHe Ha 0OEKT OT
peanHusl CBAT, YOBEK HJIM cpena 3a chbOMpaHe Ha JaHHH. JlaHHUTE ChAbpXKAT (opMa M LBAT HA
oOekTa. Te3n TaHHM HAMHUPAT PA3JIMYHU MPUIOKEHUS KaTO CHEMaHe Ha pa3MepH, MOJEIHpaHe,
PEMH)KCHEPHUHT, BHEAPSBAaHE M PEKOHCTpyHpaHe. OoO0pa3oBaHUE, CTPOUTEICTBO, MAapKETHHT,
M3KYCTBO, MEIMIIMHA, aBTOMOOUIIOCTPOCHE, apXUTEKTYypa, HayKa, HH)KEHEPHHT.

» Marematuka u wuHpopmaTuka — MaremaTukata BKJIIOYBA MHOTOOpPONHU
WHCTPYMEHTH 3a CIOpaBsHEe C wuHTerparuBHute mnpobmemu ©Ha STEM  oOyuenuero.
MatematuueckoTo Mojienupane e chiiectBeH enemMeHT oT STEM u ce u3non3sa 3a HaMupaHe Ha
MOJENM B JaHHUTE. Te3u MoJenu MoraT Jia ce HU3MOI3BaT 3a MOJENIMpaHe Ha peaHu |
BhOOpaxaeMu cBeToBe. MH(popmaTukara pasriexna HadyMHA, 1O KOWTO HH(pOpMalmsira ce
npenasa, npuema, oOpabOTBa, ChbXpaHsBa, YHUIOXaBa W MPEACTaBs B KOMIIOTbPHHUS CBSIT.
AOcTpakuusTa Ha JaHHUTE € JOCTUTHAlla BUCOKO HUBO M upe3 (OOEKTHO-OPHEHTHPAHOTO
nporpamupane (OOII) mpenocTaBs BB3MOKHOCT pealHU M BbOOpa’kaeMH CBETOBE Ja ce
MIPE/ICTaBAT B KOMIIOThpa. MaTtemarukara € cBbp3aHa ¢ U3KyCTBOTO, koeTo € yacT oT STEAM
oOyueHueto. Camo upe3 mo3HaBaHe Ha PONOPLNH, IEPCIIEKTHBA U CUMETPHUS MOXKE Ja CE Ch3/1aJIe
MIPOU3BEICHNE HA U3KYCTBOTO. I'eHManHuAT JleoHapno na BuHUM € M3Mon3Ban MaTeMaTH4ecKo
cucTeMaTH3MpaHe Ha MpUpojaTa M BbBEXKIa TepMHHA ,,371aTHO cedyeHue™. JleffHocTTa Ha
nabopaTopusTa 1o MaTeMaTuka M MH(pOpMaTHKa 0OXBallla: M3MOJI3BaHE Ha MHKPOMPOLIECOPHU
CUCTEMH, MOJIETIUpPAaHEe, U3UUCIECHUs, 00paboTKa M IpeJCTaBsSHE Ha JAaHHU, IPOrpaMUpaHE Ha
esunute C, C++, Python, C#, JavaScript u apyr, 2D u 3D Mozaenupane u 06paboTKa Ha JaHHU,
uskyctBeH utenekt (https://web.mon.bg/bg/101212).

Hpyrara paspaborena B bwirapus Hanmonamna mporpama ce Hapuua "HHoBauuu B
nencteue" - Moayn 5, KOATO € HacodeHa KbM MOAKpENa Ha YUYWININA U YIUTENIH, Pealn3upalin

MHOBAaTHUBHHU )IefIHOCTPI Upe€3 Chb3AaBaHCTO HAa HWHOBATHBHA yqe6Ha Cp€aa B KiIaCHaTa cCTtas,
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HWHOBAaTHUBHU METOAU Ha IMMPEIIOJAaBaHE, KAKTO U KbM YUWJIMIIA C MTHOBATUBHU IIPAKTUKN U TaKHBa C
IOoTCHIMAaJI 3a Pa3sBUTUC Ha HWHOBALIUK B obmacTtra Ha OPpUPOAHUTC HAYKHU, IAUTHUTAJIHUTC

TEXHOJIOTUH, UHKEHEpHOTO MucieHe u Maremarukara (STEM) (https://stem.mon.bg/project-

methodology-stem-resources-description/).

Moay. 5 BKJIIOYBA TPU OCHOBHM CTBIIKHU:

Hetinocm 1 na Hayuonanen STEM yenmwbp BKIIOYBAa M3pa0OTBaHE Ha MPEMOPHKH U
MeToNoJoTHs 3a yuurtenu 3a mnpernogaBane B STEM cpema B oOnacTra Ha NPUPOTHUTE H
MH)XEHEpHUTE HAayKH, MareMaTukaTa U TeXHOJOTMMTE, C 11 MOBUIIaBaHE Ha 0Opa30BATEIIHUTE
pe3ysTaTi Ha yYeHULUTe, NpU100uBaHe Ha CUCTeMa OT KOMIIETEHTHOCTH, Pa3BUTHE U KapUEPHO
OpPHEHTHPAaHE HA yYEHHIIWTE, HACOYBAHETO MM KBbM TEXHOJOTHYHH TIpodecuu, nmpodhecuuTe Ha
Ob/IeIeTo, MH)KEHEPHHU HAayKU U MPUPOJ0-MATEMaTHIeCKO 3HAHUE.

Hetinocm 2 na Hayuonanen STEM yenmuvp € HacoueHa KbM pa3pabOTBaHE HA KPUTEPHH,
WHAMKATOPU M METOMOJIOTUS 3a IpUJlaraHe, aHajJu3 M OLIEHKAa HAa YYWIMIIHUTE OOYYMTEIHU
pecypcu u uactpymenTapuyMm 3a STEM. TlpunaraneTo Ha KpuTtepuu U U3BMEPUMHU WHIUKATOPHU 32
MPUIOKUMOCT Ha Ch3JaJIeHUTEe OOYYHTEIHU PEeCypcH IIe AONpUHECE, OT €IHAa CTpaHa, 3a Io-
e(eKTUBHOTO UM NPWIOKEHHE, OT Jpyra, 3a MO-MOTHUBHUpAIla cpela Ha MOArOTOBKA 33 HOBU
OOy4HTEJIHU peCypCcH B yUMIIMIIATA.

Hetinocm 3 na Hayuonanen STEM yenmwvp € HacodeH KbM pa3pabOTBaHE HA PECypCH -
mozenu 3a STEM ob6pa3zoBanue u nomynsgpuzupaHeto M. Cb31aBaHETO Ha 0OYyUHUTEIHHU PECYPCH-
MOJIeNM LEIH Ja JEMOHCTpHpa HIPUIOKEHHETO Ha o00Illa MeTOAMKa 3a MpenojaBaHe Ha
MHTETPUPAHO 3HaHHUE, a OT JApyra CTpaHa - Ja Cbh3[ajae NMPUMEPH M CTUMYJIM 3a IpUJIaraHe Ha

nono6Hn  yuwmmmHu  pecypen  (https://stem.mon.bg/project-methodology-stem-resources-

description/).

Peanusupane Ha STEM npoexktu B bbiarapus
B bwarapus ca peaauzupanu pasanyad STEM npoekTu, HACO4eHH KbM Pa3BUTHETO
U 1NoN00psiBAaHETO CHHeprusita B o00pa3oBaHHMeTO0 B 00/JacTHTe HayKa, TEeXHOJIOTHS,

HHXKCHEPCTBO U MaTeMaTHUKa.
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IIpe3 2020 rogmna MUHHCTEPCTBOTO Ha OO0pa3oBaHMETO M Haykata Ha PemyOmuka
bearapus craptupa HanuoHaiaHara cu nporpama ,Asrpaxnane Ha yunaumua STEM cpena”

(https://npstem.mon.bg) ype3 KOATO ce CTUMYIIHPA Ch3JaBAHETO HA HOBU YUMJIMIIHU [IEHTPOBE -

MHTErpUpPaH KOMILIEKC OT CIIEUATHO Ch3AaleHU U 000pyABaHU Y4eOHU IPOCTPAHCTBA, C AKLIEHT
BbPXY YUYEHETO W MpPHJIAraHeT0 Ha KOMIIETEHTHOCTH B 0ONacTTa Ha €CTECTBEHUTE HayKd B
Ibp)KaBHUTE M OOIIMHCKUTE YYHIIMINA B CTpaHaTa. BCekn yumiIMIeH HeHThp BKIIIOYBA IMPOMSHA
B CIIE[IHUTE eJleMeHTH: (u3nyecka cpeaa (momoOpsiBaHe Ha MHTEPHOPHATa apXUTEKTypa U
003aBeKJaHETO Ha CHIIECTBYBAIIUTE IPOCTPAHCTBA), TEXHOJIOTUH, YIEOHU ChIbPKAHUS, METOIU
Ha oOyueHue U ynpaBjieHue Ha oOpazoBaTenHus npoiuec. [Iporpamara e HacoyeHa KbM yUUIIHINA
C MHOBAaTWBHU MPAKTUKU U TE3U C MOTEHIIMAJ 32 Pa3BUTHE HA MHOBAIIMH B 00JIaCTTa HA HAYKHUTE,
U POBUTE TEXHOJIOTHH, HH)KEHEPHOTO MHcIeHe U Matemarnkara (STEM).

[Iporpamara BKJIIOUBa JBE OCHOBHU JEUHOCTH:

Herinoct I: I'onemu npoextu (mo 300 000 nB.) u [eiinoct II: Manku npoektu (10 50 000
J1B.).

[IppBara neiiHOCT MpenBHXKAa M3rPa)JIaHETO Ha LSJIOCTHU, OOEIUHEHHM LIEHTPOBE ChC
cnenuduuHa HacoueHocT (Hanpumep LlenTsp 3a minanu uscnenosarenu, LIeHTHp 3a TEXHONIOTUH B
KpeaTuBHUTE UHAYCTpuH, LleHTbp 3a ch3garenun Ha uuppoBo obyuenue, LleHTHp 3a Hayka,
W3CIeIBaHNS M THOBALIMH ), KOUTO BKJIFOUBAT HSAKOJIKO KJIACHU MOMEIIEHHUS, KAKTO U ChCEIHU 001N
npoctpaHcTBa. OOmara CTOMHOCT Ha MPOEKTa MOXKeE Ja BKIIIOYBA KOMOMHALIMS OT CTPOUTEIHHU U
PEMOHTHU JIEWHOCTH 3a MpeoOpazyBaHe HA CHIIECTBYBAIM MPOCTPAHCTBA, MeOel, 000pynBaHe,
oOy4yeHHe Ha yUYUTeNH, Ch3IaBaHe Ha MHTETPUPAHU Y4eOHU MaTepualu U APYTH.

Bropara geliHOCT BKJIIOYBA MPOEKTH, KOMTO IIe MpeodpaszyBaT U 00OpyABaT MO-MAJIKU
(¢u3nyecku MpOCTPAHCTBA - €QHO WJIM JBE KJIACHU IOMEIEHUS WIM BIJIM B ChIIECTBYBAIIO
MIPOCTPAHCTBO. BbIpeku ue Te3u MpoeKTH MoayyaBar Mo-Majko (pUHAHCHpaHe, T€ UMAaT ChIIUTE
LEIU Karo IO-TOJIEMUTE: CbH3/1aBaHE HA YCIOBHUS 3a pa3BUTHE HA YMEHHUsS, CBbP3aHHU CbC
CH3HATEIIHOCTTA B IU(POBUTE TEXHOJIOT UM, IPOBEKIAHE HA EKCIIEpUMEHTaIHa paboTa, pa3BUBaHE
Ha MH)KEHEPHO MHUCJIEHE M YMEHHUs 3a pellaBaHe Ha mpoOiieMu, paboTa Mo MpOeKTH U 3aJaHus C

IMPAKTUYCCKa OPUCHTAIIHUA B obnacTtra Ha HayKaTa U TCXHOJIOTHUTE.
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OO1m1ara CTOMHOCT Ha IPOEKTa MOXKE J1a BKJIFOUBA KOMOMHALIUS OT CTPOUTEITHU M PEMOHTHH
neiiHocTu, Mebenn, obopyaBaHe, OOydeHHEe HAa YUYUTENW U APYTH B CICAHUTE BUAOBE MPOCKTH:
pabOTUITHULIM, HAYYHHU JIAOOPATOPHHU, KIACHHU ITOMELICHUS 32 Ch3/1aTeN Ha IU(PPOBO 0OyueHHe.

Hamumonannara nporpama ,M3rpaxknane Ha yuwnuniHa STEM cpena” uma 3a uen na
MOBMIIY UHTEPECA HA YYEHUIIUTE U TEXHUTE MOCTIXKEHHS B 00JIaCTTa HA HAYKUTE U TEXHOJIOTHHUTE,
KaTo MOJKPENH Ch3/1aBaHETO HA YUMIIMIIHU IIeHTpoBe ¢ hokyc Bbpxy STEM. Te mie npenocrasst
BCUYKH HEOOXOIMMH YCIIOBHS 32 IPOBEKIAHETO HA ChBpeMeHHO U KauecTBeHO STEM o0yuenue
B YUMJIMILE.

Mutagute xopa 1ie npuIo0UAT Hy>)KHUTE 3HaHUS U YMEHHUs, 32 J]a C€ pealu3upar yCIemHo
B ipodecunTe Ha OBACIIETO;

Ydenunure me ce 00y4aBaT B cpefia M Ype3 MEeTOAU, OJTU3KHU 10 OM3Heca U peasHusl KHUBOT;

OOyuyeHHeTO B YYMJIMILE II€ HAachpuaBa YUYEHETO 4Ype3 TBOPUYECTBO U CH3/1aBAaHETO HA
MHOBAaTHBHHU PELICHHUs 3a MPOOJIEMH OT PEaIHOCTTa;

[ToBewye mianu xopa 1ie u30upar aa ce oO0yyaBar U peanu3upaT B IpopecunuTe, CBbp3aHH
C HayKa U TEXHOJIOTUH;

Mutagurte Xopa Morar Jja UMat ycIielHo ObJellie U JOCTOEH )XKUBOT B brirapus.

Beexu yunmnnimen STEM neHTsp cbabprka IpOMsIHA B YETUPUTE €IIEMEHTA:

e OOpa3oBareiHa cpe/ia U TEXHOJIOTHH;

e Y4eOHO ChABPIKAHUE;

e MeToau Ha MpenoJaBaHe;

L4 OpraHmaum{ " yIpaBJICHUC HA YYHUIIMIITHUTEC ITPOLCCH.

Pesynrarure ot HayuHute uscienBanus B oosnactra Ha STEM o6pa3oBanueTo ca oOmupHu
1 pazHooOpasau. ETo HIKOM OT OCHOBHHUTE MOCTH)KEHUS:
e 13n013BaHe HA MHOBATHBHM METOJM U MOJIXOAM 3a oOyueHue: Hayunute uscrneaBanus

ca MOAINMOMOTrHaJIM BBBEKAAHCTO HA Pa3/IMYHM MHOBATHBHUW MCTOAW W IMOAXOJU 3a O6yquI/Ie B

Maii 2023
IOro3ananen Yuusepcuret "Heodut Puncku”,
bnaroesrpan, benrapus CrpaHuua 16 ot 32



Co-funded by &

the European Union -
Green

STEM o6nactra. ToBa BKJIFOYBA aKTUBHO W CHTPYAHHUYECKO OOydeHHE, MPOoOIeMHO-0a3upaHo
o0y4yeHue, ydeHe 4pe3 urpa U BUPTYaIHO 0OyUEeHUE, KOUTO aKTUBHO aHTXHUPAT YUCHUIUTE U TH
MIOATOTBSIT 3a IPEAU3BUKATEICTBATA HA CbBPEMEHHUS CBST.

e [IpoxbikaBaio npodecuoHaTHO pa3BUTHE Ha yuutenw: HayuHure wuscienBaHus
MOJIKPENAT MPO(PECHOHATHOTO pa3BUTHE Ha yuurtenu B obmactra Ha STEM. ToBa BKiIIOYBa
[IPEJOCTaBsHE HA aKTyaJHU 3HAHUS M MHCTPYMEHTH, OOy4YeHHE IO OTHOIIEHHWE Ha HOBUTE
TEXHOJIOTUHU ¥ METO/IM, KAKTO U [10100psIBaHE Ha KOMYHUKALMOHHUTE U HACTABHUUYECKUTE YMEHMUSI
Ha YYUTEIINTE.

e [loBuinaBane Ha UWHTEpeca W MPUBIMYAHETO HA TMoOBedye cTyAeHTH: Hayunure
M3CJIeIBAaHM TOMarart B HIeHTH(GUIIMpaHeTo Ha eeKTHBHA HAUMHU 33 TIOBUIIIABaHE HA MHTEpeca
U NpuUBIMYaHETO Ha mnoBede cTylaeHTH KbM STEM oOpa3oBanuero. ToBa MoXe Ja BKIIIOUYBA
U3II0JI3BAHETO HAa CTUMYJIMpAIlY Yy4eOHM MaTepuaiy, W3BBHKJIACHU aKTMBHOCTH, NPOrpaMH 3a
HACTaBHUIM UJIM MEHTOPH U HachpuyaBaHe Ha pazHooOpa3ue u unkity3us B STEM obnacrra.

e Pazpurue Ha kmodoBu ymeHus: STEM oOpazoBaHueTo, MOAKPENEHO OT HAYYHU
u3cienBanus, ce hoxycupa BbPXY Pa3BHUTHETO Ha KIFOYOBHM YMEHHUsS KaTO KPUTUYHO MUCIIECHE,
NpoOJIEMHO pelIaBaHe, TBOPUECKO MHCIEHE W KOMYHHUKAIMOHHU YMEHHA. Te3n yMeHHs ca OT

ChIICCTBCHO 3HAUCHHUC 3a YCIICIITHOTO CIIPAaBAHC C MIPECANU3BUKAT.

JluteparypHa cnpaska Bbpxy STEM o0yuenuero B bbiarapus, npoBeaeHo
ype3 MeKIYHapoAHaTa Hay4uyHa 0a3a - Web of Knowledge

He3zaBucumo oT nmpoMeHuTe, CBbpP3aHu ¢ 0-0bp3s MOTOK OT HHPOPMAaIMsI U MHOBAaTUBHUTE
TEXHOJIOTHH, KOUTO 3acAraT BCsKa €Ha cepa OT Hallus KHUBOT, ce HalJoaBa MpOTUBOpEYne
MEXJly HalpeabKa Ha TEXHOJOTMUTE M IOHW)KEHUS MHTEPEC HAa YYEHULUTE KbM IPUPOAHUTE
JTUCIUIIINHY.

JlaHHUTE OT MEXIyHApOIHOTO M3CJIE[IBAHE HAa YMEHHUATAa Ha OBJIrapCKUTE YYEHUIU IO
MareMatdka W npupogHu  Hayku (ot 4. kmac um 8. kmac) - TIMSS

(https://www.copuo.bg/sites/default/files/uploads/docs/2020-12/TIMSS2019 _resultati.pdf) u
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PISSA (https://wp.flgr.bg/wp-content/uploads/2019/12/PISA-2018 First-Analysis IRE.pdf)

pa3KpuBarT, 4e pe3yJITaTUTE ca O]l CPEIHUTE CTOMHOCTH. Hali-3HaunTeseH e caabT B 001acTTa Ha
npupoanute Hayku. [lo nannu Ha PISSA, cpeanusT pesynrar Ha ObJArapcKUTe YUYEHHIM CIaja C
22 touku npe3 2018 1., cipsmo ToBa - ripe3 2015 .

CbBCcEM HACKOpPO OT IMPOBEJACHOTO HAIMOHAIHO OHJIAWH mMpoyuBaHe cpen 105 yuurenu
(BKirOUBamIo 15 BRIIpOCa) OTHOCHO HAayyHATa TPaMOTHOCT Ha Obirapckute yuenunu (Todorova,
S., 2022) ce pa3kpuBa, Y€ y4YUTEJIUTE MpWiIaraT pa3iMuHd METOJY 3a W3TPaXkJaHe Ha HayyHa
IPaMOTHOCT B yUEHUIIUTE. Y YUTEIUTE CIOAETAT, Y€ Ca YACTUYHO 3aIll03HATH WM Ca He3al03HaTH
C pe3yiararture oT MexayHaponHute npoyuBaHus Ha PISSA u TIMSS, npoBeaenu y Hac mnpes
2015r. u 2019 r. Te pa3kpuBar, ue 3a MOBUILIABAHE HA HAy4YHATa 'PAaMOTHOCT CpeJl YUEHHUIUTE €
HEOOXOIMMO JOMBJIHUTEIHA METOAUYECKa IIOMOI H JIMTeparypa 3a HpuIoOMBaHe Ha
JNOMBIHUTETHN 3HaHUS W yMeHHs. KomOMHanusTa OT WHTEPAUCHUILUTUHAPHU, MPAKTUYECKU
OpUEHTHpPAHU TMOAXOAM 3a M3y4yaBaHE KaKTO Ha [UCUUIUIMHHUTE, Taka W TpUJaraHeTo Ha
chBpeMeHHU Metou (Sabirova, F., et al., 2020) 6u Morito 1a noBeie 10 GOpMUPAHETO HA HAYYHO-
TEXHUYECKH EJIUT.

Ot HampaBeHara CIipaBKa B CBETOBHATa HayudHa JHTeparypa BbpXY ,,S TEM education in
Bulgaria” upe3 ISI Web of Knowledge - Web of Science, ce pazkpuBar TBbp€ OCKbJAHU JaHHU -
17 opost myonukanuu (dur. 1). Pesynratute ot aHanu3a BkitoyBaT nepuoga ot 2011 mo maif

2023r. u ca onucanu no-nogpo6Ho B [Ipunoxenue 1.
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@ue. 1 Pesynmamu om Web of Science Core Collection

Omre nipe3 2011 1. m3cienoBaTeIicKUAT KoJIeKTUB Ha Bairaktarova, D. et al. (Bairaktarova, D. et al.,
2011) pasmiexzaa npobiaeMuTe, CBbP3aHU C PAa3BUTHUETO Ha JIMACPCKUTE YMEHUs B oOjacTra Ha
STEM o6yuenuero B brarapusi.
B ocnoBara Ha STEM-nmuaepckoTo o0ydeHue cton He0OX0JMMOCTTa OT 00y4eHHE HACOYCHO KBbM:
& pazOupaHe Ha TEXHOJOTWYHHTE MPOOIEMH W BBIIPOCH, INpeJ KOUTO € H3IPaBEHO
00IIIECTBOTO;
" pa3BHMBaHE Ha AaHAJUTUYHU CIIOCOOHOCTH MPH pa3pellaBaHe Ha ONpeeseHH TpooiIeMu;
& e(peKTHBHOCT MPH padboTa B €KUITK U 110 TPYIH C PA3JIMYCH MPOU3XOJ, KYATypa U TI0
Y4eOHH JUCIUTUIAHU.
Graham cniozens, ue ,,B o0asieH Maad, MUCUATA Ha peinlia 6akaaaBbpCKH MHKEHEPHH CTENIEHH
€ KbM Ch3/1aBaHe Ha MHXKeHEepHU Jujiepy Ha 21-Bu Bek* (Graham, R., 2009).
Karo odunmanna nucnumummaa - STEM 00yderreTo mo JuaepcTBo He € 3aCTHIICHO BhB BUCIIUTE
MHCTUTYLIMU B bbirapus. Bcuuky roneMu MHXEHEpHHU, TEXHOJOTHYHU U HAyYHH YHUBEPCUTETH
npejyiarar yrnpasieHue, o0ydeHue 1Mo TeopHs Ha JIHIEePCTBOTO/YIPABICHUETO B MApTHHOPCTBA C
YHUBEPCUTETCKU OM3HEC YUMINIIA.
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[To oTHOLIEHNE HAa OOYYEHHETO 3a pa3BUTHE HA JUACPCKU yMEHHUs, bbiarapus, KakTto u ApyruTe
€BpPOIEHCKU CTPaHU ca B MOI00HO MoJoKeHue. Te3u MPIIIMKY 3acAraT HOAX0/1a KbM 00y4EeHHETO
B nuaepctBo B STEM, Qokycupaiik ce BbpXy yHpaBIeHUE MEXIy ObIrapCKd YHUBEPCUTETU H
€/IHa OT pa3pabOTEeHNUTE aMEPUKAHCKH MIPOTPaMH.

3a uHTEeTpUpaHe Ha O0YYEHUETO IO JUACPCTBO B OBJITapCKUTE BUCIIN yueOHU 3aBeneHus u STEM
ce MPernopbhYBaT peAnlia MOIXOAN - HHTEPIUCIUIUIMHAPHNA KypCOBE 10 MHXKEHEPCTBO U YUEOHH
IIpOTrpaMu IO TEXHOJIOTUH; N30MpaeMH KypcoBe WM 00y4YeHHe 10 JHIEPCTBO; pa3paboTBaHe HA
MOJIeNT 32 MAapTHHOPCKO OOyuYeHHE; pa3NuYHH MPOCKTH C IMOBEUE MEXKIYHAPOIHO Yy4acThe H
CBETOBHU WH)XCHEPHHM €KWUIU. BbIpeku ToBa, TpsiOBa Aa ce B3eMe NpeaBui ChOOpakeHUsTa -
KyJITYPHH KOMIIOHEHTH Ha JIUAEPCKOTO 00pa30BaHUE, KOMTO MOTaT Jia MOBIUAAT BbpXy U300pa Ha
Hail-mo0pY MPAKTUKH C ONpeIeIeHa MPUIOKUMOCT Ha MECTHO HHBO.

B nocneano BpeMe Bce mo-rossiMa NomyaspHOCT HaOUpaT MPOMEHUTE B 00pa30BaTeIHUTE METOAM,
KOMTO BKJIFOUBAT PA3IIMPEHO U3MO0JI3BaHE HA MHOBATUBHU METOAM Ha MPEIO/IaBaAHE:

& [Ipoexmno-oazupano ooyuenue (IT6O) (Wolpert-Gawron, H., 2015). To3u meTo1 1aBa

BB3MOKHOCT [1a C€ HAChpUart y‘-IeHI/IIII/ITC/ CTYACHTHUTC [1a YCBOAT YMCHHUS U J1a IpyJiarat 3HaHUuATa
CH YpE3 Yy4aCTUC B IIPOCKTHU. Te ce Hay4aBar J1a pa6OTSIT B €KUII, KaTO € BA>XHO HC IIOCTUI'aHCTO Ha
caMarta 1€Ji, a IIbTAT KbM HCA. Ponsgra Ha npenoaaBaresd € na yJIC€CHH U J1a HaCbpUu y‘leHI/ILII/ITe/
CTYACHTHUTC Aa MoeMaT II'bJICH KOHTPOJ BbPXY CBOUTC IMMPOCKTHU OT HAYAJIOTO J0 KpaleHﬂ cTall.

& [Ipoonemno - oazupano ooyuenue (Nilson, L. B., 2010)

CeinecTByBatT NpuiInku Mexay To3u meton u [1bO, kaTo ocHOBHATa pasiiMka TyK €, ue
yUEHUIIUTE/ CTYACHTUTE TPSOBA J1a aHATTM3UPAT U OLICHAT MpodieMa, KOWTO UM € Bb3JI0keH. ToBa
M3HCKBA MO-BUCOKO HUBO Ha MUCJIOBHA JIEMHOCT, Thil KaTO OOMKHOBEHO HSIMa €IMHEH OTTOBOP Ha
npobnema. To3u moaxon HackpuaBa KpeaTWBHOCTTa, paboTara B €KWUIl M JIMJEPCTBOTO, KaTO
UJesATa € J1a C€ CTUMYJIMPAT YUYEHUIIUTE/ CTYJIEHTUTE KbM Ch3/1aBaHE Ha CBOM COOCTBEHU OM3HEC
TJTAHOBE 32 pa3pelaBaHe Ha OOIIECTBEHU MOTPEOHOCTH.

& Qéyuenue, bazupano na 3anumeanusn (Keselman, A., 2003) (Pedaste, M., et al. 2015)

(de Jong, T. 2006) cbuio BKJIOYBA aKTHBHO yY€HE, KaTO POJIATA Ha YYCHHUIIUTE/ CTYJCHTHTE B

y‘-Ie6HI/I$I nmponec € a1a € HaChbpyaT KbM 3aJaBaHC HAa IMOBCUC BBIIPOCH, a Ha IMperoaaBaTeysd - 1a
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BB30Y/I1 JIFOOOMMUTCTBOTO MM U Ja TH MOJATUKHE KbM IBJIOOK pa3MuChi. [Ipyu TO3m THI 00ydeHue,
YMEHHSITA, KOUTO CE Pa3BUBAT BKIIFOYBAT- KPUTUIHO MUCJICHE, IIOCTaBSHE HA BBIIPOCH U PEIlIaBaHe
Ha IpobJIeMHu.

Penuiia mpoyuBaHus covar, ye T€3M HHOBATUBHHM METOIN M3IJICKIAT €(HEKTUBHU U BOJISIT
10 mogobpsiBane pesynratute oT ooydenuero. Crnopex Connor, A.M., et al. (2015) ocHoBHaTa
XapaKTepUCTHKA Ha BCHYKH TE3H MOAXOJH €, Y€ ca POKYCUPaHH BbPXY CTYJICHTHTE, HO aBTOPUTE
I'H OTIPE/ICIISIT KaTO HHUIIMPAHHU OT HH(POPMALIMOHHUTE U KOMyHUKaIoHHUTe TexHosoruu (ICT).
3a 1a MOXe J1a ce mpuilaraT MHOBaTUBHUTE Y4eOHU JEHHOCTH B TEXHOJIOTUYHA CPE/IA, YUUTEIUTE
ce HY»KAasT oT noaxosiia kpanudukanus kakto no ICT, taka u no neaaroruka. M3cneasaneTo
MOKa3Ba, 4ye Mo-rossiMata 4yact oT yuurtenute 1no STEM ce camoolieHsBaT KaTo JIOCTAaThYHO
KB (pUIIMpaHH, 32 J1a ce BH3IOJI3BAT OT MOJICpHATA JUTUTATN3UPAHA Ki1acHa cTas. [[poyuBaHeTo
nokasa (Terzieva, V., et al., 2020), 4ye rosisima yact OT BbarapckuTe yurnia, TEXHOJIOTHIHUTE
PECYPCH M MHCTPYMEHTH KaTO KOMITIOTPH, MMPOESKTOPH, MYJITUMEINS U UHTEPHET ca BE4e HEello
HaI'BJIHO 00WYaitHO 3a MH(MpACTPyKTypaTa Ha KJIIACHUTE CTaW, HO HE BHHATH Ca B JIOCTATHYHO
KOJIMYECTBO HJIU C JKEITAHUTE TEXHHUYSCKU XaPaKTSPUCTUKH.

Jlpyru CTaTUCTHKU pa3KpuBaT, Y€ MO-MalKo OT 1/3 oT yuwnumarta pasmoiaraT ¢
JOCTaThUYHO TEXHOJIOTUYHO 00OpyABaHE, 3aKyMEeHO Mpe3 MOCIEeIHUTE MeT TOJUHHU. 3aToBa Mpe3
MOCIICHUTE YETUPH TOJUHH 3aII0YHA TIPe00opyABaHEe HA KOMITFOTHPHHUTE 3aJIH ChC CHhBPEMEHHU
peurenus. Taka yYeHHIIUTE MOTAT Ja BB3MPHEMAT MPUPOIHHUTE MPEAMETH IO TO-aTPAKTHBEH
HaywH. J[aHHUTE couaT, Ye M3MOI3BaHETO Ha MHOBATUBHHA HHCTPYMEHTH BCE TIOBEUE CE PA3IIHPSBA
M ca JOCTUTHAIIM TMO-BUCOKO HHMBO Ha HMHTErpupaHe. Bce moBede yuuTenu Bede HAAXBBHPIAT
crannaptaute [CT npunoxeHus, KaTo ce OMUTBAT J1a U3MOI3BAT BCE MO-CIEU(PUIHN. Y YCHUIIUTE
ca Te3H, KOUTO OCHOBHO III€ CE€ BH3IOI3BAT OT TEXHOJOTUIHHUTE PECYypPCH, IOKATO TPsiOBA Ja AaiaT

BB3MOKHOCT 3a JIOCTBII 10 ChBPEMEHHHU TO1X0/11 Ha mpenoaaBane (Terzieva, V., et al., 2020).
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AHKeTa
3a 1a ce yCTaHOBU OTHOILICHHMETO HA YYHUTEIHM U eKCIEepPTH KbM BbBExIaHeTo Ha STEM

0o0y4eHHneTo, KaKTo MpeArMCTaBaTa U Taka U MNPErnopbhbKUTE Ce Mpesiara MombJIBaHeTO Ha aHKeTa
¢ BbIpocH (mpuioxkeHue 2). AHKeTaTa BKIIOYBa 8 BhIIPOCa, KOUTO Ca CBHP3aHU C U3IMOI3BAHETO
Ha STEM pecypcu. Bcuukure ca cbe 3aTBOPEH OTTOBOD.

IMeauTe ca:

» Jla ce ompezesid OTHOIICHUETO Ha yUUTennuTe U excneptute kbM STEM obyuenue;

» na ce oneHu pojsita Ha STEM uacoseme npu ipaBeHeTo HA HAyKa;

» a ce YJOBHM MPOMSHA B OTHOIICHWE KbM IPUPOJHUTE HAYKH U TOTOBHOCTTA Ha
yuutenuTe 1a ca nnosatopu B STEM npenogasane ¢ momomnia va MKT.

Ha mepBus Bemnpoc - Koiko uecmo usnonzeame ayouo/6uoeo mamepuanu, KO2Amo
npenodasame 6 STEM uacoseme? OtroBopute Ha TO3M BBIPOC MOKa3BaT, Y€ ayJAUO U BUIECO
MaTepuagnuTe ce H3Moi3BaT penoBHo mnpu mnpenogaBaHe B STEM o6pazoBanuero. [loutu
[I0JIOBMHATA OT YYaCTHULIMTE B IPOYYBAHETO I'0 MpuiaraT B 3HauuTesHa ctened. Camo 16,7% ot
YYaCTHUIIUTE TH HW3IMOJI3BAT MHOTO PSAAKO WM M300mo. ToBa mojguepraBa BaXKHOCTTa HaA

BHU3YaJIHOTO MpecTaBsHe Ha nHbopManusita npu o0yuenueto B STEM nHayku.

Konko YecTo u3nonspare ayauo/Buaeo mMatepuanu, korato npenogasarte B STEM vyacogete?
18 oTroBopa

@ M306wo

@ Muoro pagro
27,8% [onsikbae
@ Muoro vecto
@ MocrosHHo

@ue. 2 Koaxo uyecmo usnonszsame ayouo/8uoeo mamepuani, KO2amo npenooasame 6

STEM wacoseme?
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Ot BTOpHS BBIIPOC - Kak obuxnoseno nayuasame 3a yueonume STEM pecypcu, koumo
usnonzeame 6 Kiac? cTaBa SICHO, 4€ IO-TOJsMaTa 4acT OT OTIOBOPWJIUTE AKTUBHO TBPCAT
uHpopmanusa B UHTepHeT npocTpancToBOTO. [IpaBu BreuaTiieHue, 4ye aOCIIOI0THO HeIOCTaThuHa
€ moMol1Ia OT 00pa3oBaTeIHUTE HHCTUTYIIHH. OT TOPEIOCOYCHHUTE PE3yITaTh MOXKeE J1a Ce HalpaBu
cieqHoto obobmenue: Camo 5,6% oT yyactHuuuTe y3HaBat 3a yueonute STEM pecypcu upes
o0Opa3oBaTeTHUTE BIACTH B TAXHATAa CTpaHa. 1oBa MOXKe Ja TOKaxe, 4ye HE BCAKAa CTpaHa
MPEIOCTaBs JAOCTAThUYHO HAIWYHHM WM JOCTBITHU pecypcH upe3 odunmanam kaHam. 33,3% ot
y4acTHUIIUTE akTUBHO ThpcAT yueOHM STEM pecypcu B XpaHmnuinata Ha oOpa3oBaTeIHU
pecypcH, kato Hampumep Scientix. ToBa MOXe Ja MOKaXke, e Te3W YUUTEIH ca HasCHO ChC
CBIIECTBYBAIIIUTE PECYPCH U 3HAAT KaK Jia T HaAMepsT. 66,7% OT y4aCTHUIIUTE aKTUBHO THPCAT
MOJIXOSIIN yU4eOHU pecypcu B Mpexkara. ToBa 1mokasBa, 4e yUYUTEeIUTe ca TOTOBH JIa M3IIOJI3BAT
pa3IMYHU OHJIAHH pecypcH, 3a J1a HaMepaT MaTepHhalii, KOUTO ca MOIXOSIIN 3a TsIXHATa yuyeOHa
nporpama. 33,3% otT yyacTHULIUTE a0OHUpAT 32 MHGOOPMALMOHHUTE KaHAJIM HAa HALMOHAIHU U
mexayHapoaau STEM o0pasoBaTennHu MpoeKTH, KOUTO ca myOnnyHo ¢puHaHcupanu. ToBa Moxe
71a TIOKaXKe, 4e Te3W yUUTeNH ca akTUBHO BKimoueHn B STEM oOpa3oBarenHus MpoLec U CIesT
HOBOCTHUTE M Pa3BUTUETO B Ta3u obnact. 16,7% ot yuacTHUIIMTE aOOHUPAT 32 HH(OPMALIMOHHUTE
KaHaJIM Ha YaCTHU KOMITaHUM, KOUTO MyOnuKyBaT pecypeu 3a STEM obpazoBanue. ToBa Moxe a
MOKaXke, 4e Te3M YUUTENH ca 'OTOBHU Ja M3MOJ3BaT PeCypcH, KOUTO ca MPOU3BEACHU OT YaCTHU
KOMITIaHUH, KaTO HanpuMep copTyepHU KOMIIaHUM WM U3/1aTeJICTBa.

O06001maBaiki T€3U pe3yiTaTH, MOXKE Ja Ce Kake, Ye YUYHUTEIMTE H3I0J3BaT Pa3IUuyHU

M3TOYHHUIM 3a HamupaHe Ha yueOHM STEM pecypcu, kaTo OHJAMH XpaHWIMIIA Ha PECypcH,
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HalMOHaJIHU W MCEXKIAYHAPOJHHU IIPOCKTHU U I/IH(l)OpMaHI/IOHHI/I KaHaJIn Ha 4aCTHHU KOMIIaHHMH, HO

06pa30BaTeJIHI/ITC HHCTUTYLHUH HC OCUT'YPABAT NOYTU HUKAKBaA 4acCT OT TiIX.

Kak o6UKHOBEHO Hay4YaBaTe 3a y4ebHuUTe STEM pecypcu, KOMTO U3nonseaTte B Knac?

18 oTroeopa

Te ce crnogenar ot

1(5,6%)
obpasoeaTeH1TE BNACTW B MO...

AKTWBHO TbpCs pecypcH B

8 (33,3%)
XpaHunuila Ha oSpaaoaaTenHln...

AKTUBHO TbpecA B MpexaTta

12 (66,7%)
nogxofsAwm y4ebHu pecypcn

ABoHupam ce 3a

6 (33,3%)
MHCDOPMAUWMOHHWTE KAHAMNW Ha...

ABoHupam ce 3a

3 (16,7%)
WHEPOPMALMOHHWTE KaHanu Ha...

0,0 2,5 5,0 7.5 10,0 12,5

@ue. 3 Kak obuxnogeno nayuasame 3a yueonume STEM pecypcu, koumo uznonssame 6
Kkaac?

Ha tpetus Bprpoc ot ankerara, 38,9% OTroBapsr, 4e U3MOI3BAT PETYJISIPHO crieupUIeH
STEM coghmyep xorato npenogasat B STEM uacosere. ToBa Moxe /1a OKaxe, 4ye TE3U YUUTENN
ca 3allo3HATH C PA3IMYHU BUAOBE cOoPTyep M 3HAAT Kak Jla T'M MPUIoXKaT e(pEeKTUBHO B
obpazoBatenHus npouec. 11,1% ot yuactHunute He usnonzsar STEM codryep uzobmo npu
npenonaBane Ha STEM uacoBe, 16,7% oT ywyacTHULIMTE M3MOJ3BAT MHOTrO psiako, 33,3% ot
YYaCTHHIIUTE T'O U3MOJI3BAT CaMo JOHSIKBAE. ToBa Moke /1a Ob/ie pe3yJsiTaT OT JIMICA Ha TIO3HAHUS

3a TE€3U UHCTPYMCHTHU, HEAOCTATbYHA HAJIMYHOCT Ha pECypCHU HIIN I/I360p Ha OApyru MCETOAU 3a

oOydeHue.
Konko 4yecTo msnonseare cneunduder sa STEM codryep, koraTo npenogaeate B STEM yacogeTe?
18 oTroBopa
@ Vzo6ulo
@ MHoro psako
HoHskbae
@ MHoro vecTo
@ MMocTosHHo
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@ue. 4 Konxo uecmo uznonzeame cneyuguuern cogpmyep, koemo npenooasame ¢ STEM

yacoeeme?

Ha cJjeaBamniara l"pa(bI/IKa CC BMIKJAT OTTOBOPHUTC, KOMTO IIOKa3BaT, Y€ HCAOCTAaThbUHaTa

TCXHUYCCKA IMMOAAPBIKKA 3a YUYUTCIUTC MOXKE Ja OKa3Ba 3HAYUTCIIHO B'b3I[eI\/JICTBI/Ie BBpPXY

BalweTo u3nonsgaHe Ha STEM obyyeHUe NOBAWAHO W € OT HefocTaTbYHa TeXHHYecka

NnofApbXKa 3a yuntenure?
18 oTroBopa

® Wsobuo

® Muoro psaro
[oxsikbae

@ Moro yecto

® MocrosHHo

nznon3aneto Ha STEM oOyuenwue. [Toutu Tpu 4eTBBPTH OT y4acTHUIUTE B Ipoy4BaneTo (72,2%
- TIOCTOSIHHO WJIM MHOTO 4ecTo, 27,8% - NOHSKBIE) ca U3MPaBEHU Mpe] mpodiieMa ¢ Jurncara Ha
TEeXHHYeCKa MOAApBKKa. ToBa moguepraBa HEOOXOAMMOCTTAa OT HAJMYME Ha MOJXOMSLIH

TEXHUYECKH PECYpCH U MOJAPHKKA 32 YUUTENH, 3a 1a ce ocurypu edpektnBHo STEM oOyuenue.

@uz. 5 Bawemo uznonzeane na STEM obyuenue noseuusHo nu e om HeOOCMamvyHa

mexHuyecka nooopvicKa 3a yuumenume?
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OTtroBopuTe Ha TO3U BBIPOC MOKA3BaT, Ye JUICATa HA ChIbpP)KAaHUE HA OBITAPCKU €3UK
MOX€E Jla OKa3Ba 3HAYUTETHO BB3JACHCTBHE BBpXy usnomsanero Ha STEM oOyuenwue.
[TonoBuHaTa OT y4acTHUIIMTE B TpoyuyBaHeTo (50% - MOCTOSHHO) ca 3asBWJIH, Y€ TOBa € (aKTop,
KOWTO Biusie Ha TexHuTe npakTtuku o STEM oOyuenue. [loBeue oT enHa TpeTa OT y4aCTHUIIUTE
(27,8% - MHOTrO 4eCTO) CBIIO Ca U3PA3MUIIH, Y€ JIUIICATa HA ChAbP)KaHKE Ha OBJIrapCKU €3MK OKa3Ba
BIMsIHME Ha TsAxHaTa pabora. ToBa momdyepraBa HEOOXOAMMOCTTa OT HAIWYHE HA IMOIXOISIIO
ChIbpkaHue Ha Obarapcku e3uk 3a STEM obOy4enue, 3a 1a ce HachbpyaBa epeKTUBHO 0OyUCHUE B

TE3U 00JIACTH.

BaweTo nanonssaHe Ha STEM oﬁyqume NOBNWAHO SN € OT IUNCa Ha CbAbpXKaHWe Ha Gbnrapcw
e3mnK?
18 oTroBopa

@ Vsobuwo

@ Muoro pagko
Honskbae

@ MHoro yecTo

@ MocrosHHo

Ty

27,8%

@ue. 6 Bawemo usnonzeane na STEM 0dyuenue nosiusano iy e 0m aunca Ha cbOwbpircanue
Ha Ovaeapcku e3uk?

O06006111eHreTo Ha pe3yNTaTUTE OT TO3H BBIIPOC MOKA3Ba, Ye rojiiMara 4acT OT YUYUTEIUTE
He MoJIy4aBaT [OJAKperna OT eKCIEPTH U3BbH YUIINIIETO 32 0J00psiBaHE HAa CBOETO 00y4YEeHHE 1O
STEM. 66,7% oT yuutenure ca MOCOYMIIM, Ye MoTy4yaBar ciada Wi HUKaKBa MOJIKpEra, TI0KaTo
camo 27,8% monydaBat MpeIuMHO TeXHU4ecka nmomoi. [legarornyeckara mojakpena e mocoueHa
oT camo 5,6% ot yuurenute. ChIIIO Taka, *Ma MHOTO MaJIbK MIPOLEHT OT yuutenute (5,5%), KouTo
MOJTy4aBaT MHOTO PSIIKO TEXHUYECKA WIIU TIeIarornuecka MmoMoIIl OT €KCIEPTH U3BBH YUWIHILETO.
B o0um nuHuM, pe3ynTaTUTe MOKa3BaT JIMICA Ha MOJKpENa OT €KCHEepTH 3a MojoOpsiBaHe Ha

obyuenueto nmo STEM.
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o kakBa cTeneH nosydapare Nogkpena oT eKCnepTh U3BbH YYMIULWETO, 3a Aa nou,oépme
06yuyeHueTo cu no STEM?
18 oTroBopa

@ Cnaba/ Hikakea noakpena

27.8% @ MpepunHo TexHecka NoAAPLIKKa
HPEEHMHO negarorM4ecka nogkpena

@ Texnwuecka v neparorusecka nomouy

66,7%

Duz.7 ﬂO Kakea cmener nojydaeame nodxpena om exkcnepmu u36vH ydujiunemo, 3a oa

nooobpume obyuenuemo cu no STEM?
Ilo moBox Ha BbHpoca ganu nHoBaTHBHOTO STEM mpenosnaBaHe mma MOJOKUTEIHO

BB3JICHCTBUE BbpPXY CTApaHUETO HAa ydyeHUIUTE Aa ce ydaT, Haa 80% ot ydactHunute (61.1%

Cnopej Bac WHoBaTMBHOTO STEM npenofasaHe (C nanonssaHe Ha KT U MHOBaTUBHU

nefarornyecku FIO,ElXO,U,VI) 1Ma N1 NONOXKUTENHO Bb3...MTe 4a Ce cTapadT NoBeye B TOBA, KOETO y4ar?
18 oTroBopa

@ Buobue He
@ MHoro Manko
[oHAkbae

® Myoro

@ VisknioquTenHo mHoro

M3KJIIOYUTETHO MHOTO, 22,2% MHOT0) OTroBapsT, 4e TakoBa Bb3jaelcTBue nma. Oxomo 17%
OTTOBapST, Y€ JOHAKBAE UM MOJOKUTETHO Bh3ICHCTBHE, a HUKOM HE OTrOBapsl, Y€ UHOBATUBHOTO

STEM mnpenogaBaHe MMa MHOTO MaJKO WM BbBOOIIE HE IMOJIOXKUTEITHO BB3JACHCTBUE BBPXY

MOTUBaAIMATa HA YYCHHUINUTC.
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@Duz.8 Cnopeo sac unosamusnomo STEM npenooasane (c usnonseane na HUKT u
UHOBAMUBHU Ne0a2o2uyecKu Nnooxoou) uma U MNOJNOHCUMETHO 6b30elicmeue 6bpxXy Mmosa

yuernuyume oa ce cmapasam noeeve 6 noeda, Koemo yuam?

O6o0maBaiiku pe3yaTaTute Ha Beilpoca "Criopen Bac mHoBaTuBHOTO STEM mnpenoaBane
¥Ma JIM TOJIOKUTEITHO BB3ACUCTBUE BHPXY TOBAa YUCHHULIUTE J]a pa3doupar Mo-JIeCHO TOBA, KOETO
Hay4aBaT?" MOXKEM Ja 3aKiIouuM, e 77,7% OT ydacTHUIIUTE cMsTaT, ue nHOBaTUBHOTO STEM
MPENoIaBaHe MMa U3KJIIOUUTEIHO MHOTO TOJIOXKHUTEIIHO Bb3JEHCTBUE BbPXY TOBA YUECHULIUTE Aa
pa3bupar mo-JecHO TOBa, KOETO HayuaBaT, a 22,3% oOTroBapslIUTe CMATAT, Y€ MMa MHOTO
MIOJIOXKUTEITHO BB3JCHCTBHE B TOBAa OTHOIIEHHWE. HuKOW OT yyacTHMLMTE HE OTroBaps, 4e
nHoBatuBHOoTO STEM mpernonaBaHe uMa JMOHSKBAE, MHOIO MAaJKO WM BbOOIIE HHUKAKBO

IIOJIOXHUTCIHO B’bSI[GfICTBHG BBpPXY TOBAa YUHCHUIIUTEC 1a pasGI/IpaT I10-JICCHO TOB4, KOCTO HAy4YaBar.

Cnopef, Bac MHoBaTHMBHOTO STEM npenogasaHe (C nsnonasaHe Ha UKT 1 MHOBaTUBHM

negarortyecku NoAXoAMU) UMa M NOCKMUTENHO Bb3... Aa pas3bupart no-1ecHo TOBa, KOeTo HayyasaT?
18 oTroBopa

@ Brobuie He

@ MHoro manko
[onakbae

@ Muoro

@ WaniounTenHo MHoro

@uz.9 Cnopeo sac unosamuenomo STEM npenooasamne (c usnonzeéane na HKT u
UHOBAMUBHU Neda202uyecku No0Xo0u) umMa U NOJONCUMETHO B8b30elicmeue 6bpxy moea

yuenuyume 0a pazoupam no-iecHo moea, Koemo Haydagam?
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C Te3u OTrOBOPH C€ ycellla MParMaTiYHOTO OTHOIICHUE HA YYUTEIUTE U TSAXHATa yMopa
OT JIBJITOTOJIMIITHOTO HAaclarBane Ha (pakTu u popmynu 6e3 UCTUHCKO pa3bupane. Harmegnocrra

u ynorpebaTa Ha IIpenojaBaHus MaTeprall ca U3KJIOYUTEIHO Ba)KHU 32 HACTOSALIUTE YUCHHULIH.

Ha 0a3a Ha pe3yJraTure OT AaHKeTATa, MOTaT J1a 0bAAT HANIPABEHM CJIeHUTE U3BOIU:

» HaOmroiaBa ce mMoOBUIIIEHA aHTQKUPAHOCT KbM M3YYaBaHUS MPUPOIOHAYICH MaTepHall,
koraro € npenojasad no STEM meronuka,

» AKTHMBHOCTTa Ha YYCHMIIUTE HApacTBa, KOTaTo ce W3moi3Ba mHoBaTMBHOTO STEM
MPENOIABaHE U UMa U3KIIFOUUTEITHO OJI0KUTEIIHO Bb3/IEUCTBUE BbPXY YUECHULIUTE;

» Jlumicara Ha CBHABpP)KAHHE Ha OBJITAPCKH €3MK 3aTpPy/HSBA B 3HAYWTENHA CTEICH
yuuTenuTe npu pazpadorsanero Ha STEM yponu;

» O0oOmaBaiiki pe3yJTaTH, MOXE Ja C€ KakKe, 4e Makap W 3HAuyuTelHa 4YacT OT
yuactHuuTe na u3nonzBar STEM codtyep npu npenoaasane Ha STEM gacoBe, Bce orie nMa
JIOCTA YYUTEIIH, KOUTO HE T'O U3IOJI3BaT WJIM 'O U3I0JI3BaT MHOTO PSAAKO. ToBa MOXKe J1a O3Ha4aBa,
Ye BCE OIIIE UMa HY’KJ1a OT MoBeue 00yUEHUsI U PECypCH, 3a J1a ce Hachpuu u3noysBanero Ha STEM

coryep B 0OpazoBaTeIHUS MPOLIEC.

IIpenopbku

3a na ce nmoaobpu cwrcrosHueto Ha STEM o6paszoBanuero B bwarapus, ce mpeanarar
CIIEJHUTE NPENOPBKU:

e [lonoOpsiBane Ha oOyueHueTo Ha yuurtenu: [IpaBuresncTBoTo TpsiOBa Ja HampaBu
oOyuenuero Ha yuutenu no STEM npuopHTeT U J1a ch3Jaje MHULUATUBU, KOUTO NMPHUBINYAT U
3abpoKaT KBaupupanu yautenu no STEM.

e NuBectuiiun B STEM oO0Opa3zoBanue: YBennueHOTO (uHAHCHpaHE TpsOBa ga Oble
HacoyeHo kbM STEM mnporpamu, BKIIOUUTETHO MpeaoCTaBsiHe Ha 00Opy/BaHe, J1abopaTopuu U
TEXHOJIOTHH.

e CprpynnuuectBo ¢ STEM  mpodecunonamuctu:  ChTpYIHHYECTBOTO  MEXITY
3auHTepecoBanutre cTpanu B STEM  oOpaszoBanumero, mnpenonaBarenute u STEM
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npoeCUOHANINUCTUTE TPsOBa J1a ce€ yBEIUUH, 3a Ja c€ IPEAOCTaBU HAa YUYCHHULIUTE Mpe/cTaBa 3a
npuioxkenusta Ha STEM B pa3nuyHu HHIYCTpUH.

e [Toumen gocten a0 Bb3MOxkHOCTH 32 STEM: IlpaButenctBoro TpsOBa aa mpuiara
WHUIMATHBH, KOUTO OCUTYpSIBAaT PaBEH JOCTBHI IO BB3MOXKHOCTU 3a obpasoBanue B STEM 3a

BCUYKH J€MOTpaCKU TPYIIH.

3aKkiIoueHue

STEM o0pa3zoBaHueTO € Hepa3IeHa YacT OT MHOBAaTHBHA 00pa30BaTeIIHA CUCTEMA H € OT
CBIIECTBEHO 3HAYECHUE 3a HAIMOHAJIHUS HWKOHOMMYECKM pacTeX U mpocrnepurer. YUpes
MHBECTHpaHe B OOyyeHHME Ha YYMTENM, yBeJIUuaBaHe Ha ()MHAHCHPAHETO, YCTaHOBSABaHE Ha
ChTPYAHMUYECTBO M MonoOpsBaHe Ha jnocTbna 10 STEM Bb3MokHOCTH, Bbiarapus moxe na
nofo0pu cBoute obpazoBarenHu pesyaratd B STEM u na moaroTesT kBanudunupana paboTHa

Cujia 3a IBaZICCCT U II'bPBH BCK.
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