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OBPA3OBAILE Y KOOPIVMIHATAMA
VHIYCTPUJE 4.0 1 UHOYCTPUJE 5.0

Caxerax: Munycrpuja 4.0 (114.0) u Viapycrpuja 5.0 (M5.0) 3acHOBaHe Cy Ha 3HaIbY
Koje je CTe4eHO Y 00pa30Baby, OPraHN30BaAHO Y By HAYYHO-UCTPKMBAYKIX AKTVBHOCTH
u onpeaMeheHO y TeXHOJOMIKIM MHOBALMjaMa, HOBMM IIPOM3BOAMMA 11 yoryrama. Livb oBor
pafia je a ce pa3sMOTpe pasmmanTy actiekTn MelycodHor oHOCa 0dpas3oBara 1 TEXHONIOTHja
V4.0 n 115.0. Ocum 1o 0dpasoBarbe yTude Ha pa3Boj TEXHOIOLIKIIX MHOBALVja, IIPOIYKIje
HOBUX 3Hamba 1 08pa3oBHUX Hpodwia, TexHonoruje V4.0 u 115.0 HemocpenHo yTuyy Ha
odpasoBame — Off IIPOMeHa OpTaHM3aIMOHe CTPYKTYpe 00pa3OBHMX YCTAHOBA ¥ HACTABHYIX
IIporpaMma, Ipexko yBObEH)a HOBUX TeXHOIIOI‘I/Ija 1 3Habba y HaCTaBy, IPOMEHA Y METOANIIN
ydema, 10 YCIIOoCTaB/bamka 0daBese KOHTMHYMPAHOT CTPYYHOT ycaBplllaBamba HaCTaBHIUKA.
ITowrro oBaj paji MMa TeOPUjCKM KapaKTep, y ieMy he SUTH peTesxHO IpMMerbeHa aHaIm3a
cazip>kaja, Kao ¥ CMHTeTUYKI METOJI KaKo OY ce yoO/IM4IIu peyieBaHTHY pe3y/ITaTl.

Kipyune peun: odpasosame, Vinpycrpuja 4.0, Vinpycrpuja 5.0, Cpduja

YBOJI

OdpasoBame je HIMBUIM3ALN]CKO U YHUBEP3ATHO JbYACKO f0dpo. OHo omayuyjyhe
yTH4e Ha KBAJIUTET KUBOTA 1 PasBOj CBAKOT APYIITBA U MOjeA1HIIa, odesdehyje muxoBy
SymyhHoCT, ApyIITBEHO-eKOHOMCKM IIPOCIIEPUTET U HAIPEAK y CBaKoM Tor/eny. CaBpeMeHe
TEXHOJIOLIKE MHOBALIMj€ MMAjy CBOj KOHTMHYMUTET Ca PaHUjUM 3HAIbMMA, MICKYCTBMMA 1
TEXHOJIOLIKVIM pelLIeHhUMa, TAKO 1a OHE Y CYLITUHY YMHe jeAMHCTBEH IIPolieC yOp3aHor
TEXHOJIOIIKOT 1 JPYLITBEHO-eKOHOMCKOT pa3Boja.

Wupycrpuja 4.0 (114.0) n Vingyctpuja 5.0 (V15.0) jecy pasBojHM €BPOIICKY IPOjeKTH
KOjJi Cy HACTa/IM Y HajpasBIjeHNjuM 3eM/baMa, Hajipe y Hemaukoj, ¢ umpem mosehata pacta
¥ r7100aiHe KOHKYPeHTHOCTI. Bemuku yTunaj Ha HactaHak 1 passoj V14.0 u V5.0 umanu cy
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Pa3IMYUTH OPYLITBEHN YMHMOLM, HAPOUUTO eKOHOMCK VI IIOJIUTIYKIL, KOjU CY 0de30emymm
HOPMAaTVBHM U MHCTUTYLMOHATHU OKBMP, Kao U (PMHAHCHUjCKY HOLPIIKY 3a pa3BOj HOBUX
TexHonoruja. Mebytum, omydyjyhy ymory y mokperamy 1 pa3Bojy OBMX IpojeKara nmare
cy pasBojHe ctparernje Esporcke yuuje (EY). IIpsa je JIucadoHcka fAexapanuja o cTpare-
kM mweesuma EY (EUCO, 2000), y xojoj je moctas/beH umsb ga EBpomna go 2010. ropuse
Tpeda fla IOCTaHe HAjKOHKYPeHTHMja 1 HajiMHAMIYHYja IIPMBPe/ia 3aCHOBAaHA Ha 3HAY.
Ipyra je EBpoma 2020, rie ce 3Hame ¥ MHOBaLMje BUje Kao mokperayn dyxpyher pacra, a
3Hame ce ofipehyje kao ocHOBHM pecypc HampeTka u passoja (EC, 2010). V Tpeha, Lnwpesu
onp>xmBor passoja Espomne 0 2030, y K0joj ce Kao IpMOPUTET IIOCTaB/ba , IPOCIIEPUTETHO
APYIITBO, Ca MOFIePHOM, e(DMKACHOM U KOHKYPEHTHOM eKOHOMI{jOM 3aCHOBAHOM Ha 3HabY
(EC, 2020a). CarmacHO OBUM LIW/beBUMA, TedMHUCAHN CY 00Pa30BHM U HAYYHY IIPOrpaMMu
Xopusont 2020, Epasmyc+, Xopusont EBpona, kao u jpyre nporpaMcke MHUILMjaTUBE
y okBypy EBporckor ncrpakupaukor mpocropa u EBponckor odpasoBHor mpocTopa.
Ocum Tora, 1 pedopma BUCOKOT 00pasoBama y EBpomny, mosHaTa kao Bomomcku mpotec,
MMAJIa je Be/UKY Y/IOTy Y yOp3aHOM pas3Bojy MHAYCTpHje, jep je cTBopmia GeKcudunHmje
U Pa3HOBPCHUjE CTYAMjCKE IIPOrpaMe KOju CY Y KOMYHMKALMIOHOM OIHOCY Ca CaBPEMEHIM
TEXHOJIOIIKVIM MHOBAIMjaMa U IIpOMeHaMa, epMKacHIje CTYUpatbe, MaCOBHU]Y IPOAYKIjY
BIICOKOOOPa30BaHMX CTPYUaKa U BIUXOBO dpiKe 3allol/baBabe.

OCHOBHI II1/beBY IOMEHY TUX €BPOIICKUX CTpaTernja u pehopMu y BUCOKOM 0dpa-
30Baby, IyTeM PasIMIUTUX IPENOpPyKa I JUPEKTIBA, IIPEHeTH CY Y HAl[MOHATHE Pa3BOjHE
cTparteruje Ife Cy HOCTaB/beHM Kao IIPUOPUTETH, IMMe Cy 0dje/iEbeHe aKTUBHOCTH Ka SpKeM
TEXHOJIOLIKOM pa3Bojy 1 Behoj IpuBpenHOj KOHKYPEHTHOCTH Ha ITI08a/THOM TP>KMUILTY.

Y oBOM pajy ce ca COLMONIOIIKOT TEOPHjCKO-METONOIOLIKOT CTAHOBMIITA PasMaTpajy
pasmuanTy actekTy Mehycodnor ogHoca odpasoBama u texnonornja V4.0 n 115.0, kao u
IbJXOBA PYLITBEHA YCIOB/LEHOCT. C TUM LIM/beM, YITTaBHOM Cy IPUMeIheHe METO] aHa/IU3€E
cafip)Xaja M CMHTETHYKA METOJA KOje Cy IOCIY>KIJIE 32 aHA/IN3Y PeIeBAHTHE TEOPUjCKe
NuTepaType, JOKyMeHaTa ¥ UCKyCTaBa fodpe IpaKce, a IOTOM 33 KPUTUUKY CUHTe3y HOBUX
casHama 0djelNmbeHNX Y 0BOM pajy. HapounTa naxkma je moceheHa: HacTaHKY U eBOTTY-
LIMjJ TEXHOJIOWIKMX MHOBALMja Y IOMEHYTUM MHJYCTPUjCKUM IIPOjeKTUMa U IbUXOBUM
OCHOBHMM KapaKTePUCTUKAMA; YTHUIAjy 0dpa3oBarba Ha Pa3Boj HAYYHUX MCTPAXKMBaKba 1
TEeXHOJIOIIKIX MHOBAIIMja; IpuarohaBamy 0dpa3oBHOT CHCTEMA PAa3TUINTIM H3a30BYMa
U CTaHfApAnUMa Koje goHoce 114.0 u V15.0; u odpasoBamy 3a HOBa 3aHMMamba Koja ieTep-
MMHIIIY HOBE TeXHOJIOIMje, Kao U IIePMaHEeHTHO yuere Kako o1 ce mosehama ModunHocT
TbYIM 32 pa3/MUUTA PajjHa MeCTa. Y TOM KOHTEKCTY, PasMaTpa Ce U CTame Y MHAYCTPUjI
Cpdnje 1 1eH OHOC ca 0dpa3oBambeM.

O MIHAYCTPUJE 4.0 1O MHOAYCTPUJE 5.0

1. Uspas ,Miugyctpuja 4.0” ynoTpedbeH je mpBu nmyT Ha cajMy y XaHosepy 2011.
TOJMIHE, Y IPOjeKTYy HEMAUKe BIafie O BUCOKOTEXHOJIOUIKOj CTPATeTMji, Ka0 CPeACTBO
nosBehama KOHKYPEHTHOCTI HeMauKe MHAYCTpUje Kpo3 cBe Behy nHTerpaunjy ,,kudep-
HeTn4Ko-(pusnukmx cacrasa” y padpuxama (Oberhaus, 2015). OcHOBHM IjW/b KOjU BlIafja
U KOMIIaHuje Tpeda Ja MOCTUTHY, IpeMa OBOM IIPOjeKTy, jecTe JOMMHALIMja Ha TPXKULITY
HOJ0/blIIabeM KBATUTETa, MAbUX TPOLIKOBA 1 (IeKCUONIHMje mpousBofwe. VIHaycTpuja
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4.0 yI/laBHOM O3HaYaBa HU3 TEXHOJIOIIKIX MHOBALMja Y PA3ININTUM IO/bJIMA, YTEME/bEHIX
Ha TeXHOJIOTUj U JUTUTAJIHE PEBOIYLIMjE Y YMjeM Cy CPEQUINTY BelITauyKa MHTETUIeHIIN)a,
HaHO TexHosoruja u Modwiun ypebaju. Ilnardpopme oBux MHOBaLMja IIpYy>Kajy Heorpa-
HI9eHe MOryNHOCTY Kpeuparby 3Halba, leroBOM IpUCTyIy 1 Tpancdepy. OHe BeInKoM
Op3MHOM YMHOXKaBajy MHOBAIMje KOje TeHepUIIy I HOBe O/IMKe TeXHIUKE I IPYIITBEHe
komyHmKanuje (Bazi¢, 2016). OBe nHOBanMje ce yjeflHO 0O3HAUABAjy U Kao ,-JeTBpTa MH-
LyCTpujcKa peBomynuja’’

Y HOBIjOj, yTTaBHOM MHXXEHEPCKOj, IMTEPATYPH YKasyje ce Ja Cy TEXHOIOUIKe
nnosanuje Viugycrpuje 4.0 u YeTBpTe MHAYCTPUjCKe PEBOMYLMj€ jeAMHCTBEH IIPOLIEC
CaBpeMeHOT Hay4HO-TeXHOJIOIIKOT HAIIpeTKa, I1a Ce Y jaBHOM AMCKYpPCY He IpaBu OUTHA
pasnuka nsMehy oBMx I0jMOBa, TaKO fla Ce cajia CBe BUIIe KOpuCTH nspas VIHgycTpuja
4.0 xao mupn u cBeodyxBaTHUj! Mojam. HakoH mpBe MHAyCTpujcKe peBonynuje, y CBUM
KAaCHUjUM PEBOIyLMjaMa OBOT TUIIA JONIA3) IO MAaCOBHUjUX Y Pa3HOBPCHUjUX TEXHOJIO-
IIKMX MHOBALlMja KOje Cy YIZITABHOM €BOTYTMBHOT KapaKTepa, I1a Ce 3aTO CBE y4YecTalllje
IIOCTaB/ba IIUTakbE 1A /I C€ MOXKE U [ja/be TOBOPUTH O MHLYCTPMjCKIUM PEBOTyLMjaMa UK
jé ped 0 TpeHIOBMMa TEXHOJIOIIKOT Pa3Boja, jep OHe y CYIITUMHY YMHE jeMHCTBEH MIPOLeC
yOP3aHOT TEXHOIOUIKOT ¥ APYINTBEHO-eKOHOMCKOT Pa3Boja.

2.Y gpyroMm Tajnacy peanmusaluje Impojekra passoja 114.0, mpegsubeno je ma ce
U3BPIIY AUTUTA/IM3ALMja U YMpeKaBame CBUX QYHKIVja YHyTap (adpuke 1 U3BaH ibe,
Y K0jOj Ha IpPOM3BOHNUM /IMHIjaMa CBe BUIIe pajie podOTH yMecTo pafHuKa. Ped je o
cTBapamy ,mamerHe (adpuke” (Smart Factory) koja Tpeda ma xopucty nHpOpPMATUIKY
U KOMYHMKALIMjCKY TEXHOJIOTH]jY 3a YIIPaB/balbe IIPOU3BOMHIM VU ITOCIOBHUM IIPOLECHMA
(Vuksanovi¢, 2020). 3ato ce cTpykrypa /14.0 cBe Bulile ycoxmana.’

¥ mporecy pa3Boja OBUX TeXHOTONIKIX MHOBAIMjA U HYXOBE MMIIeMEHTallUje Y MHAYCTPHjI, Kao

Uy apyrum odnacTuma npuspebusama u ycryrama, Ha CBeTCKOM eKOHOMCKOM dopymy y laBocy
(2016), Kmayc IlIsad (Klaus Schwab) je ncrakao na je y Toxy YeTBpTa MHAYCTpMjcKa peBOINyIIja,
Koja ce HafoBesyje Ha Tpehy, urnTanny peBomnyLujy, aim ce y OHOCY Ha By pas/uKyje 1o Op3uHu,
odumy u yruiajy. OHa ce ,,0fnKyje Qys1joM TEXHONIOIMja KOja 3aMar/byje rpanutie nsmeby dusnuxe,
nurnrande un duonouike cdepe” (Schwab, 2016).

*  Capaumy cTpykrypy V4.0 unne: a) cajdep-¢usnuxn cuctemu (CPS), kao ,,0a3nyHa napagurma
Vunyctpuje 4.0”; §) pauyHapCTBO — IPOM3BOAHA Y 0O/1aKy, Koja omoryhasa IpuCTyII ITofalyma ca
pasmanTyx ypebaja; B) Xopi3soHTa/IHa MHTETPaLja, Koja Ce OJIHOCK Ha CTBaparbe I7100aIHe Mpexe
KpPO3 MHTETpalyjy 1 ONTUMI3ALNjy IPOTOKa MH(popMaryja u pode usmely npexyseha, nodasma-
9a U KyIIalla; I) BePTUKaIHA MHTerpalyja, Koja ce OFHOCU Ha MHTerpanujy GyHKIMja U Ofje/berba
PasIMYNTIX XMjepapXujCKuX HuBoa mpegyseha u crBapa dp3 mporok nHpopManuja 1 mojaTaKa;
1) nugycrpujckn nnrepHet (IoT), koju nHTerpuine pasimante ypebhaje onpemmpere moryhuocrima
IIpero3HaBama, MaeHTuMKaLje, 0dpasie, KOMyHNUKaIMje U yMpexaBama; 1)) cajdep desdennoct,
KOjy 4MHe CKYII TEXHO/IOTMja, a/laTa 1 mporeca Koju odesdelyjy mpexe, ypebaje u moparke mpu-
KyIlbeHe, YCK/IaMIITeHe 1 KOMyHuIpane myreM IoT-a; e) cumymnanuja, Koja mpyska JUTUTaTHNI
IpMKa3s IPOM3BOJIA U IIPOLieca KaKo 1 ce yHaIpes neHTH(UKOBAIN TOTEeHIjaHIL TpodyieMit,
U30eI/IN TPOLIKOBY 1 OTIIA] Y IIPOUSBOELIL; )K) IIPOIIMPEHA CTBAPHOCT, Koja oMoryhaBa crBaparme
BUPTYETHOT OKPY)XXeHa Y KOMe JbYU MOTy KOMYHMIMPATH C MallHaMa Kopucrehn pasmmanTe
ypebaje; 3) Bemku nogany u BUXOBA aHAMUTHKA, LITO Ce OJHOCY Ha KOIMYMHY, Pa3HOINKOCT I
Sp3uHy reHepucarma I0fjaTaKa, Kao 1 Ha HOBE TEXHNUKE HIXOBe 0dpajie; ¥ 1) afUTVBHA IIPOU3BOJI-
1a, Koja 0dyXBara TexHo/oruje koje omoryhaBajy IIponsBofitby Ma/lux cepuja y BUCOKOM CTEIIeHY
npuiarohasama fofaBameM ,,Matepujaa us yspcror dnoka” (Majstorovié et al., 2022, str. 43-75).
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Texnonoruje V4.0, y cymrunu, omoryhasajy cse Buille HMBOe IpOU3BOAHe erKa-
caoctu. OHe TpaHchOpMIUILY TOCTOBHE Mofene npeny3eha, moxpyxasajy ¢ekcudnmHoct
HIPOU3BOfbE, ePUKACHOCT 1 IPOAYKTMBHOCT KPO3 pasHe KOMYHMKaLyje, MHpOopMalyje 1
KoMyHMKanyoHe texnosoryuje (Ibarra et al., 2018). C npyre ctpaHe, 114.0, ka0 1 IpeTXORHN
MHJIYCTPUjCKM CUICTEMH, CBE BIIIIE yTIUe Ha CTBApambe eKOJIOUIKe HepaBHOTEXe, TOTPO-
Iy TPUPOFHIX Pecypca, IModalHo 3arpeBame, ferpafanyjy u ehe sarabeme x1BoTHe
cpenuHe. VICTOBpeMeHO, HACTAjy BeMKe [PYIITBEHE IPOMEHe, Kao U PasHI [IPYIITBEHN
podeMu 1 M3a30BH, YK/bY4yjyhu cupoMaIuTBo, HejeTHaKOCT, MUTpaliije, yrpoXKaBarbe
MIUpa, mpasfe u npocrepurera (Griggs et al., 2013). Ocum Tora, ,,HeKe Off OBUX TEXHOJIO-
IIKVX MHOBAI[Vja OTBapajy HOBa eTMYKa M MOpa/iHa ITama Ha Koja he dun Hy>kHO Bprio
dpso oprosoputn” (Bazié, 2016, str. 528).

3. VMlako TexHonomke nHosanuje /4.0 Hucy moyese MacoBHMje Jia C€ IPUMEY]Y,
yOp30 je HajaB/beH fonasak MHpycrpuje 5.0 (1150). OBaj uspas je Hajipe ynorpeduo Majki
Papa (Michael Rada) y cBom Texcry ,,Industry 5.0 — from virtual to physical® ykasyjyhn ga
he nakon umitemenTarnuje npojexra /4.0 nohu no roranne ayromarusaruje y kojoj he
JOBeK OMTM CYBUIIAH U [ia je TO AexyMaHusaruja pazga (Rada, 2015). Mehytnwm, y kacHujoj
JMTepaTypu CBe BUIIIe ce yKasuBaso fia V15.0 Tpeda ja ypamu oHo 1mto Huje ycrena 114.0, a
TO je /ia ,,IPOMOBIIIIE ITPaBETHUje V1 OfP)KMBHje IPYIITBO, Y KOjeM IIOCTOj1 CUMOMOTIIKI/
capagHI4IKY ogHOC u3Meby yoseka 1 ManmHe/podota” (Coelho et al., 2023, str. 1137). Ose
BpeIHOCTY cafipkaHe cy 1y Busuju EY 3a dymyhHoct mHRycTpuje, ,a/m jou yBeKk HeTOCTaje
ujieja 3a yjemuberbe Koja IoBe3yje OBe BPEFHOCTH M TEXHOIOUIKA pelllerba la OKapaKTepuIle
VMupyctpujy 5.0 kao ucTiHCKY nHAycTpujcKy pesonynujy” (Coelho et al,, 2023, str. 1137).

Y Tparamy 3a HOBUM MOJIE/IOM JPYIITBEHO-€KOHOMCKOT Pa3B0ja, y CTPATEIIKUM -
JbeBUMa OFfP>KMBOT pasBoja EBpore, 115.0 ce ,,HyaM Kao pasBojHa mapaanurMa (...) Kako ou
ce IPOHAIIO GYHKI[MOHAIIHO pelllelbe 3a Hajsehn 13a30B ¢ KOjUM Ce YOBEYaHCTBO MKaja
CYO4MJIO — KJIMMAaTCKe IIpOMeHe 1 Kojalc duonomkor ausepaurera’ (Petrovié, 2022).
O Tome je TOBOPEHO 1 Ha OBOTONIMIIE:EM CBETCKOM eKOHOMCKOM dopymy y JlaBocy, rre je
UCTaKHYTO [ »,3alamyjyhux 1,6 Mutujapam /byay >KUBY Y KJIMMATCKU OCeT/BYBYIM JKapu-
IITVMA, LIITO 3HAYM JIa CY BJIXOBU JOMOBH, CPEICTBA 3a XXMBOT U )XUBOTY Beh yrposkeHn.
Taj dpoj ou ce morao ygBocTpyuntu fo 2050. roguue” (WEE 2023).

Y TexHOMOIIKOM CMUCITY, TIpojeKar V5.0 3axTeBa moBparak 4oBeKa y IIpoLecC IPOM3BOAIbe
y3 Kopuinhere HOBUX TeXHUKa, HocedHo KooneparusHux podora (Collaborative Robots),
offHOCHO ,,k080Ta” (Cobots). Tume du1 ce ycrmocTaByo HOBM OO/IUK capajiibe Y0BeKa ¥ podoTa
KaKo d1 ce MaKCMMasTHO VICKOpyCcTuIe MoryhHocTy MammmHa u /byan. CMarpa ce fia &1 to
O110 HOBU OBpATaK pafHMKA y IPOU3BOGHY IIPOLIEC, Y KOjeM Ou ce KOPUCTIJIE TIPEFHOCTI
ayToMaTu3aluje ¥ KOTHUTUBHUX CHOCOOHOCTH JBYAN. 3a TO ce MOpajy 0de30eqiTy MHOI
npenycnosy, mrto he omoryhutu podoTnma fja mpenosHajy okonuHy u sHauajHo nosehatn
BUXOBY IpuMeny. CMaTpa ce fa ¢y podoTu fodpo pellierbe 11 3a MHOTe APYIITBEHE U3a30Be
ca KojMMa ce caJjalliibe APYIITBO CyoUyaBa, Kao IITO Cy Opura o CTapyjuM ocodama, 3aMeHa
JbY[IY Ha OITACHYIM VI MOHOTOHMM nocnoByuMa UTH. (Evjemo et al., 2020).

Texnomnomke nHOBanyje 114.0 n V5.0 Bpio dp3o cy faje 3aMax pacTy eBpOIICKe VH-
HycTpHuje, TaKo Ja ,uHAycTpuja renepuiie 80% n3posa EV (1o BpegHoctn), a Takohe pnaje
1 80% MHOBaIMja 1 HOBMX TEXHOJIOLIKNX pelllerba Ha rofninmeM H1uBoy (Mitrovié, 2019,
str. 56). TexHOTIOTMje OBYUX MHAYCTPYja Metbajy IPOU3BOAY, EKOHOMMU]Y, LPYLITBO, /i I
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JKIBOTE JBY[IY, TAKO Aa ce n y [lururanuoj crparernju EY, ykasyje ,,5a oBa Tpanchopmariuja
¢dynkuyonne 3a jpyge u npenyseha” (EC, 2019). 3ato ce ogexyje ga 115.0 0de3denu wy-
IuMa ,,fyropounuje deHeduTe 1 HAITpeaK, Ipe CBeTa, Ha IOJ/bY PAacTa M HAIIpeTKa, dpure
0 >KMBOTHOj CPeAVIHM, OTPAaHMYEHOCTH pecypca u bynckum mpasuma’ (Kuleto, 2021).
Hacrojama ma ce podoTu nmpyumMeHe y CBUM NOAPYYjUMa JbYACKE IETTATHOCTYU MMajy
yTHIIaja Ha IPOMeHY TP>KUIITA pajia, jep he MHOre pajHyke 3amennTi podoru koju he oda-
BIBATH BUXOBe NTocoBe. Ouekyje ce 7a he y MHOTMM ceKTOpyMa pajiHa MecTa SUTH 3aMerbeHa
wn he ce y muMa cMamuUTH dpoj IT0CI0Ba, any Hehe SUTH yrpoXKeHM MOCIOBY Y KOjiIMa ce
TpaXKIt KPEaTUBHOCT, IIOIYT MIDKEbepa, MCTPAXKMBAYA, YMETHIKA (IIMCala, KOMIIO3UTOPA,
Mysu4apa, IIeBada, [ITyMalja, MOJHIX [AM3ajHepa UTH,) U CIMYHKX 3aHuMama (Nikoli¢, 2021).

MEDBY3ABVMCHOCT HOBMX TEXHOJIOITUJA
1 OBPA3OBAIbA

Cae focapalimbe TEXHOIOTHj€e, HAPOYMUTO TeXHOMomKe HoBanuje 114.0 u V5.0, yriay
Ha IpyIITBeHe IIPOMeHe, YKYIIaH pa3Boj IpUBpeie, HayKe 11 09pa3oBamba, IITO je U3PaXkKeHO
y nosehamy npoussopme, ysehaBamwy fpyIITBEHOr dOraTcTBa U MOJObIIAKY )KUBOTHOT
cTaHpapya /byAu. MelyTyM, CBY OBV YMHMOIM ITOBPATHO YTUUY Ha Pa3BOj TEXHOMOIIKNX
MHOBAIja, jep 0OpasoOBHM CHCTEM, IPYBPETHO OKPYKetbe 1 BIajia CTBAPajy MHCTUTYIMOHATHE
U IPYIITBEHE OKBUPE 3a IPOM3BO/bY, IPEHOC U IPMMEHY 3Haba. VIHOBaluje Cy 3aBIUCHE Off
3Hamba, jep je 3Harbe CBOjeBPCHO J0OPO, Koje ce IIPOU3BOAN 1 IpeHocH. 3aTo ce yHampebemwa
Y 3HaIby U beroBa IPMMEHa CTBAPajy y MHTETPaHIM IIPOLeCHMa HayYHO-MCTPaKMBAYKIX
aKTUBHOCTH, IPMBPETHOT ¥ €EKOHOMCKOT CHCTEMA, Ka0 1 LIEIOKYIIHOT JPYIITBEHOT OKPY>Kelba.

1. Yuiaj odpasoBama Ha pa3Boj TeXHONMOIIKNX nHoBauuja 114.0 n 115.0 Beoma je
3Ha4YajaH, jep Cy TO TEXHOJIOTMje KOje Cy 3aCHOBAHE Ha 3Hamby KOje je y HEIIOCPeIHO] Be3N
ca odpaszoBameM. Ped je o onpenMeheHOM 3Haby KpO3 TeXHOJIOIIKE HOBALMje, 3HADY
KOjJM Ce OCTBapyje pasBojHa CyIIepPUOPHOCT ¥ TP>KUIITHA BPETHOCT. 3HaIbe je Y IOMEHYTUM
€BPOIICKMM CTpaTerujaMa UCTAaKHYTO Kao K/bYYHM YMHIIIAL] CABPEMEHOT IIPUBPEIHOT pa-
3BOja, jep jeIHO 3Hambe KOje APYIITBO MMa I BIMe Ce KOPUCTH, Ka0 U CHOCOOHOCT CTATHOT
ydema, oMoryhyje KOHKypeHTCKy IPeIHOCT. 3aTo je M3pakeHa IOfipIKa 3HamY Kpo3 Beha
ynarama y odpasoBame 1 CTPYYHO yCaBpllaBabe, HayJHa MICTPaKMBabha U TEXHOJOIIKe
nnosanuje. ClecTBEHO TOMe, Y/IOTa 3Hakba je IIPOjeKTOBaHa y IM/beBe yOP3aHOT pa3Boja
EY u 3emasba IeHNUX WIAHNIA, KAO U BUXOBe Behe KOHKYPEeHTHOCT Ha IJIOdaTHUM Tp-
skumntrmMa (Bazi¢ & Knezevié, 2016, str. 87).

VcTpaXmBadky CEKTOP U BUCOKO 08pa3oBame Cy ITTaBHU (aKTOPM MPON3BOMIbE
HOBOT 3HaIba I IeTrOBOT aKyMY/IMpPatha; TPAHCMIICHje 3Hatba KPO3 Ipollec 00pas3oBamba I
ycaBplllaBama, 4nMe ce mopehasa Ko/mI4MHa JbYfICKOT KalliTa/la; Kao U Ipolieca TpaHcdepa
3Hama. YOp3aHM pa3Boj HayKe VM CBAKOFHEBHO YK/bYUMBame HOBVX TeXHOJIONIKIX Pelllerha
y IIpoliece IPOM3BO/I-E OTBapajy HOBA PajiHa MeCTa I Tpake HOBe 0dpasoBHe mpodue.
Cwmarpa ce fa 90 oficTo 3aHMMama Tpeda fa ce yIOTIyHM ca ofpe)eHyM sHambuMa U3 JUry-
tanHux BemtuHa (Nikoli¢, 2021). ITpolecr HeOITXOHMX TPOMeHa Y 00Pa3OBHOM CUCTEMY CY
IYTOTPAjHI U IIOIJIEXY BEMKOj afMIHICTPATUBHOj Ipouexypu. bpse mpoMene Mory nakire
OCTBapUTU MHCTUTYIIMje Koje Cy (IeKCUdIIHe Y IPUCTYITy 0dpasoBamy U Koje Cy 4ecTo
BPJIO YCKO yCMepeHe ITpeMa MCKa3aHuM IIoTpedama IIpuBpefie 1 paHUKaA. Y CBETY TY y/IOry
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Hajyemrhe peysnmajy aatepHaTUBHe ¥ HepopMasIHe 0dpa3soBHe YCTAHOBE M IIPUBPEHI
cydjextn. Mehytnm, Ty gecTo mmocToju mpodneM IpaBHe perynaTiBe ¥ IpU3HaBama JUIIOMa
KOje Cy OCHOBa 3a 3aII0I/baBakhe I HallpeakK y MOCTy. 3aTo je Hy»KHa capajibha 00pasoBHMX
MHCTUTYIMja ca KpeaTopumMa 0dpas3oBHe IONMUTHKE, Ipefysehnma 1 [pyTumM IpuBpeTHUM
cydjexTuMa Kako du ce ocTBapro (rekcudnnHmju KoHIent odpaszosama. Cse Behn 3Hauaj
MIMa VI CAaMOCTAJIHO y4erbe Koje je Hy>KHO CKOpO 3a cBako HOBO pagHo Mecto (Nikoli¢, 2021).

Y HOBUM ycmoBUMa MOCeOHO je 3HaUajHa yIoTa YHUBEP3UTETa, I1a ce cBe Jemmhe
MCTHYE [ je HY)KHO U IbJMXOBO Ipuiarohasame moTpedamMa TPXKUIITA, jep caBpeMeHa
IpUBpefHa CTPYKTypa TPAXN CTPydIHaKe MUPOKOT 00pa3oBama ca HOBUM 3HamUMA.
JemaH o KJby4HMX 3aflaTaKa je pasBUjaTy KOJ, CTPy4rbaka OTBOPEHOCT IIpeMa HOBMHaMa
13 HayKe, MHTEPAUCIUIIIMHAPHY Capafilby U MHOBATUBHOCT. VIcTOBpeMeHo, TToTpedHo je
noBeharbe MHTEPANCUMIUIVHAPHIX CTY[MjCKIX IPOrpaMa ¥ MHTerpycame MHGOPMAaTHIKIX
TEXHOJIOTHja Y OCHOBHE CTPYKe.

2. Ocum ytunaja odpasoBama Ha pa3Boj TEXHOIOMIKIX HOBALYja, Tpeda UMaTu y
BUALY U 12 HOBe TeXHOJIOTMje HeIIOCPEJHO yTU4y Ha 0dpasoBame — Off afilalTamnyje odpa-
30BHUX YCTaHOBA 3a HOBE TEXHOJIOTHj€, IPEKO M3MeHa HACTABHIX IIJIAaHOBA U ITPOTPaMa,
yBODema HOBMX TeXHO/IOTMja y HACTaBY, IPOMEHa Y MeTOAMIM 13Bohema HacTaBe, 10
odaBese 3a HETIPECTAHNM CTHUIIAE-EM HOBVX 3Hamha HaCTAaBHMKA HA CBYMM HIBOVMA 00pa3o-
Balba, TAKO Jja HOBE TEXHOJIOIUje CTBAPajy ,,MHTEIMIeHTHO 00pa3oBHO OKpy>keme” (Grech,
2016). Mebytnm, TexHOIOIMje Mebajy U CBAKOHEBHY >KMBOT JbYAIN, jep Cy OHM CBe BIIlIe
cadujeHn y JUHAMITYHOM TeXHOJIOLIKOM OKPY)KeHbY TaKo fa de3 ofpeheHnx TeXHOMOMKIX
VKT Beurruna cBe Texxe QYHKIMOHMINY U CBe ce Bulile ocehajy kao ,,pekoBarecreHTin’.’
3aro ce y pa3BojHUM Ipojeknujama EY mnctmde xao umspb ga go 2030. rogune 80 oxcto
CTaHOBHMIITBA y EBpomu cTekHe ocHoBHe gururtante semrute (EC, 2019).

Texnonoruje V4.0 n 115.0 dutHO Memajy HaUMH yUeba, IITO je JOIIIO IO M3paXkaja
HapounTo y BpemMe nangemuje COVID-19 xaza je ydeme Ha Ja/biHY OMIO jeAVHY HAUMH
Ia ce ogp>xit 0dpa3oBHU Ipolec. Tajia je gomria Ko u3paxaja ,,CMHEpruja TeXHOIOIMje ca
odpa3oBameM’, YMMe je CTBOPEHO IIaMeTHO OKpY XKekbe KOje je MMajo YTHUIIaj ¥ Ha opra-
HM3aLMOHY CTPYKTYPY y lKonaMa (Radun, 2020). VicToBpeMeHO, IOLIIO je U IO yOp3aHOT
pa3Boja pasmIYUTUX cOPTBEpa 1 a/laTa 3a yuerbe Ha Ja/bJHY, IITO Ce OfPa3UIO HAPOUUTO
Ha MaCOBHY yHOTpedy MOOMITHNX TefleoHa y CBPXY yuema (M-learning). Takse TenpenImje
dute cy BumypyBe u npe naugemuje COVID-19, 0coduTo y BUCOKOPa3BUjeHNM T€XHOJIO-
IIKMM APYIITBUMA, oy T TajBaHa, Ifie cy 3adee)keHa 3aHUM/bJBA MCKYCTBa Kopuinherba
modwnHux tenedona y ysewy (Chou, et al,, 2019, pp. 66-76). Ocum Tora, TeXHONIOIMja Y
HAaCTaBHOM Iipoliecy TokoM nangemuje COVID-19, usppmmnia je AUTUTATHN CKOK U Ka
Mupycrpujun 4.0 (Alakrash & Razak, 2021).

> Y Cpduju je bopmupana E ynpasa, mro je fonpuHeno ebprkacHjeM papy Ap>KaBHe aMIHN-

CTpalyje M KOMYHMKanuju u3Mel)y pasmmumnTux fp>kKaBHMX OpraHa, yCTaHOBA M jaBHMX CITY>KOU,
IpUBpefHMX cydjekarta, Kao 1 rpabaHa y KOMyHMKalMjaMa ca jaBHUM CEKTOPOM. A je IpodeM
y TOMe IITO MHOTYM J/by/I He MOTY Jia Kopucte ycayre E ynpase jep HeMajy eleMeHTapHa 3Haba U3
VIKT-a. 3aT0 Cy joI yBeK BeMKM PeoBY UCIIPes, LIajTepa Y AP>KaBHMM yCTAaHOBAMA, IOIITaMa,
dankama u ci. ITporjec yBohema E ynpase Tpedaro je a mpatu u npoliec McToBpeMeHe ofrosapajyhe
o0yKe, HAPOUNTO 3a CTapyje /byJie, LIITO Ce MOITIO Peali30BaTU MPEKO IIEeH3NOHEPCKIX YAPYKemba,
JIOKaJIHe CaMOYIpaBe, HeBIAIMHOT CeKTOopa UT.
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Y HOBUjOj TUTEpaTypU Ce CBE BUILIE, U3 PA3IMYUTHX JIENIOBA CBETA, YKa3yje Ha Kapak-
TEpPUCTUYHA VICKYCTBA YTHUIIAja TEXHOIOIKNX nHoBanuja 114.0 n V5.0 Ha odpasoBarse, a/m
MCTOBPEMEHO U Ha aKTMBHOCTH Koje Tpeda IpefyseTi y 00pasoBHMM yCTaHOBaMa KaKo o1
ce OHe IMPWIATOfiM/Ie HOBUM OKOTHOCTMMA Koje ileTepMIHUIIY HOoBe TexHosnoruje. Hajmpe,
M3HOCE Ce Pas/INyNTA UCKYCTBA KaKo Cy ce 00pasoBHe YCTaHOBE afjAlITHPajIe Ha HOBE OKOTI-
HOCTH, TIOY€eB Off TpI/IarohaBama BIUXoBe MHPPACTPYKType, IPOMeHe PafHOT OKPY>Kerba It
yBoberma HOBVX HaCTaBHMX CaflpyKaja Vi TEXHOJIOTH]ja, Kao 1 0dyKe 3aII0C/IeHNX 33 PYKOBambe
TUM TEXHOJIOTHjaMa (Chou, et al., 2018; Pangestu, 2019), B1XoBoOr pasBoja Koju je J0BeO 10
nodosplirata KBanuTeTa Hactase (Nga, et al., 2018), ma cBe 1o yBobema cranmapsa epmka-
cHor ynpasspama (Recalde et al., 2020). Ocum Tora, 1IKOTIE 1 fpyre 0dpasoBHE yCTaHOBE
MCTOBPEMEHO PasBMjajy CBe MHOBATVBHIje M KpeaTHBHIje MOJIeTIe Capajiibe ca MHILYCTPIUjoM
(Tjiptady & Yoto, 2019), mTo ux cBe BuIIe IpudMHKaBa TexHonorujama /14.0 m 115.0.

ITopen mpomMeHa y 00pa3oBHUM YCTaHOBAMA, y TUTEPATYPH Ce YKasyje Ha MHOIITBO
PasIMYMTHX IATakba KOja Ce OHOCE Ha eIEKTPOHCKO yueme. IIpu ToMe ce yKasyje 1 Ha CBe
Behy cuHXpoHU3aIMjy 00pa3oBHOT ceKTOpa 1 yBoherma eeKTPOHCKOT Yuera, jep, KaKo ce
UCTHUYe, eIEKTPOHCKO yuere omoryhasa u makury capanmy nsmeby mkona (Azhari et al.,
2020). Hekn ayTopu npuzajy BennKy 3Ha4aj Ofadupy Mennuja 3a yderbe IpeMa CTaHAapau-
Ma V4.0, kako Ou ce MOI/IM TeCTUPAT HUBOY aTPAKTUBHOCTH ¥ €(pUKACHOCTU MOSVTHOT
web-a 3acHOBaHOr Ha IIaHy y4emwa (Mukhadis et al., 2021), xao u pa3Bojy ModunHux
aIUIKanuja 3a ydeme y mkonama (Fadzil et al,, 2020). Y ToM KoHTeKcTy, yKasyje ce 1 Ha
noTpedy pasBoja MOTMBAIMje ¥ KOTHUTUBHMX CIIOCOOHOCTH yIeHMKa Pajiyi TT0SO/bIamba
KBa/IuTeTa online yuerma, Ipy 4eMy je TOTpedHO cTanmHO usrpahuBati HOBe MOfierIe Yueha
Kako du ce modospirao ycmex yuenuka (Putra et al., 2019).

[Tocedna maxkma ce mocsehyje muTamuMa Koja ce Of[HOCe Ha KOHTMHYUpPaHe IIpo-
MeHe HaCTaBHMX CafIp)Kaja, HAPOUMTO Y MaTeMAaTNIKOM 1 MHPOPMATHIKOM 0dpas3oBarby
y ckmajy ca mapagurmama J4.0 (Sari & Wilujeng, 2020; Mariana, 2019), anu n yBohemy
PasIMYUTHX KypCceBa, IOy T KypceBa 3a aHaimm3y noparaka u ¢j1. (Chou et al,, 2018), xkao
U pasBojy CTaHap/a BICOKOT 0dpasoBama 3a 0dyKy AUTHTATHNX KajpoBa y YCIOBUMA
114.0 (Gerasimova et al., 2019). Y ToM KOHTEKCTY, BE/IVKM 3Ha4aj ce IpU/jaje ycaBpLIABaby
MHXXEHhEPCKOT 00pasoBama KPO3 JUTMTAHN MHXEHhEePIHT 1 capafiby GaKyniTera, yHNU-
Bep3UTeTa U IPUBPEJHNUX CydjeKaTa; a IOTOM PasBojy IIpojeKaTa 0 ayTOHOMHOj POSOTUIIN
IZie CTyAeHTM Mory camu fa nporpamupajy (Kovshov et al., 2020; Tosello et al., 2019).

Hapounra maxxma ce nocsehyje odpasoBamy 1 ycaBpIaBamy HaCTABHNKA Ha CBYM
HMBOVMMa 0dpa3oBama. Ty ce MOTY 3aITasVTy PasMINTa MICKYCTBA, Ayl je CBUMA 3ajeHITIKO
fla Cy HeOIIXOHe IIPOMeHe Y LIKOJIOBalby Y4MTe/ba I HACTABHUKA, Kao ¥ y IporpaMmuma
pomatHOr odpasoBama (Shukalov et al., 2020; Soenarto et al., 2020). Anu, ¢ gpyre cTpaHe,
noTpedHe Cy M KOHTMHYMpPaHe IPOBepe PasBoja HACTAaBHMKA, ONHOCHO HIXOB HaIpelaK
y CTPYYHOM M TeXHMYKOM ycaBplIaBamwy, Hapounto y STEM nmoapyuyjy (Akgunduz &
Mesutoglu, 2021). ¥ ToM KOHTEKCTY, MCTHUYe ce ¥ ToTpeda pasBoja CTaHJap/a 3a aKpenu-
TAIVjy TIeJaTONIKNX PafHMKa J TPOMeHY 3aKOHCKVX IIPOIINICA Y TIOT/Iely BbUX0Be CTPyJHe
CIIpeMe I BeLITHHA [IpeMa TPeHIoBMMa pa3Boja (Andres et al., 2020).

OBaj 1eTUMUYHM TIOIJIE]] HA 3allaXKeH yTUIIAj TEXHONOIIKMUX MHOoBauuja V4.0 u
115.0 y odpasoBaiy, ykasyje Ha nefeHN Oper CIOKEeHNX IPOMeHa I 13a30Ba ca KojuMa ce
cyouaBa odpasoBame.
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3. Y Tpanchopmanmjama Koje rerepuite V5.0 ox odpazoBama ce 3axTeBa [ja pasBuja
MHTeH3MBHe 0dyKe I TPEHMHTIe 33 IbeHY IIPUMEeHY, IITO U ce IMOCTUITIO MYITUAVICI-
IUIMHAPHUM IIPYCTYIIOM KPO3 capajiiby IpUBpefie ca 00pa3oBHMUM U HAYYHUM CEKTOPOM.
C tiM nmwseM cy fedyHyCaHN 0OPa3OBHI I HAYIHM IIPOIPAMI, KA0 U APyre MHULIUjATIBE ¥
okBupy EBporckor ncrpaxmBadkor mpocropa i EBporickor 0dpa3oBHOT IpOCTOpa KoMe ce
texxu. Y IIporpamy Benrryza 3a EBporny (EC, 2020b) mpenopydyje ce Opsa npeHTudmKanmja
Tpa)KeHMX 3Hama I BELITIHA, KAO I IbYIXOBO YK/byUlBambe y HalloHa/IHe cTpareruje. Of
00pa30BHOT CHCTeMa Ce TpaXKi fia Oyfie eIaCTUYHIjU U Ia O/Tar0BpeMeHO IIPETI03HA BELITIHE
KOje He[loCTajy pafIHO aKTVBHOM CTAaHOBHMIITBY. Y IIpoliec 0dpa3oBama JI HOBPeMeHIX
odyka Tpeda fa ce yK/byde I IpMBaTHe KOMIIaHMje KaKo OU ce Ipero3Hae morpede y He-
moctajyhum sHam1Ma U BelITHHAMA U IIOMOITIE ¥ OfroBapajyhum npexsaandukanmjama i
TPeHMH3MMa; @ 00Pa30BHU CUCTeM Tpeda JIa jada KpeaTMBHOCT Kao jefUHYy KapaKTepUCTUKY
Koja He MO>Ke dUTM 3aMereHa MamyHama. OCuM Tora, off 09pa3oBHOT CUCTeMa Ce TPAXKU
Jia MyIafie Jbyfie Hay4dy KaKo Jia YIpaB/bajy SPYIITBEHO KOPYCHUM IIPOjeKTUMA U Y3/IMajy
y 0031p conmjanHy AUMeHsHjy y pemaBamwy npodnema (Kuleto, 2021).

TIIE JE CPBUJA?

Y pasmarpamy crama y Cpduju y Besu ¢ ykpydenourhy y TexHonouke Tpenyiose /4.0
u J15.0 Kkao 1 MCKycTaBa pa3BMjeHNUX 3eMajba y EBpomnn u cBeTy, He MOXKe ce 3aHEMapUTH
YIbeHNIIA Jja je MHPPACTPYKTypa CpIICKe MHAYCTpHUje LeBacTMpaHa Y TPaH3UL[MOHUM
mpollecuMa. 3aTo Ce OHa TEeIIKO OMOPaB/ba 1 ,0 TOME PEYUTO FOBOPU MOJaTAK Jia je MH-
ZycTpujcka npoussopma 2015. usHocmna camo 49,7 ogcto y ogHocy Ha 1990. ropuny”
(Jokovi¢, 2020, str. 1782). Toxom 2015. rognue, y IKT cexTopy nocnosaino je 3,7 oncTo of
YKYIIHOT Opoja pericTpoBaHuUX NpUBpenHuX fpymrasa y Cpduju (Stankic et al., 2018, str.
66). Y TaKBOM CTamby OMJIO je TEIIKO CTBOPUTYU HeKe 030M/bHYje TEXHOIOLIKe NHOBAIlje
VLU IIPMMEHUTI HeKe Off OHUX Koje cy Beh MMIUIeMeHTpaHe y pa3BIjeHUM eBPOIICKUM
3eM/baMa. Y jefHOM, HEIITO KaCHMjeM, MCTPXXMBAKY O CTakby IpuMeHe TexHonoruja /4.0
y npepabuBaukom cexropy y Cpduju, ykasyje ce fia je oHa Ha BeoMa HUCKOM HUBOY, jep je
caMmo 12,6 oxcro npenyseha yBeso TeXHONOIMje MHAYCTPUjCKMUX POdOTa, a IVTAHUpPabe U
yIIpaB/batbe IPOM3BOAKBOM IIOAP)KaHO pauyHapOM, 3alaxeHo je y 31,6 oxcTo npenyseha.
3arum, 2,8 ofcro mpepyseha yBeso je HAHO TeXHOJIOTHje Y IPOU3BOAHE IIpoliece, TOK je
BUX 2,1 OICTO YBeJIO afYITUBHE IPOU3BOAHE TeXHOIOIMje 3a Op3y U3pajly IpPOTOTHUIIA.
ITpenyseha xoja cy yBena Heky of TexHonoruja /4.0 y cBoje mpousBoiHe Ipoliece yuu-
HIJIa CY TO Ha BeOMa HICKOM HUBOY uckopuithema kamanurera (Jokovié, 2020, str. 1784).

Y nmocnenmsux HEKONMMKO TOfIMHA yIaXKy Ce BENMKMU HAIlOPK fla Ce CTBOPE YCTIOBY 32
OIIOpaBaK CPIICKe MHAYCTpPMje U IeH MPUK/bYydaK CaBpeMeHMM pa3BOjHUM TPEHIOBMUMA.®

¢ MaumHcku pakynrer y beorpany je, ox 2015. rofuHe, MHALMATOP U KOOPANHATOP PASIUINTUX

aKTMBHOCTH Kako ou ce Cpduja yK/pyunia y eBporcke pa3BojHe npojexte V4.0 n V5.0, mto je pe-
synrupano gepunucamweM Jurntante wiatdopme 3a VHpycrpujy 4.0 u Anujance 3a VIHgycTpujy
4.0 (Majstorovi¢ et al., 2022, str. 121-136). ¥V JIurutanHoj miatopmu je TpacupaH IyT 3a JUTU-
tanHy Tpanchopmanyjy Cpduje. Anujanca sa V4.0 je, ¢ 1jubeM jadyarba MHYCTPUjCKe IPOU3BOJ-
e, OKYII/IA HaJIe)KHa MIHICTAPCTBA, MAIIMHCKe, eIeKTPOTEXHIYKe U TeXHUYKe daKynTeTe fAp-
JKaBHIX YHUBEP3UTeTa, Kao 1 ExoHoMcku dakynrer y Beorpamy, HayuHe MHCTUTYTe, IIPUBPEHE
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IMocedua maxkwba ce ocsehyje pasBojy MHGOPMALMOHOT APYIITBA, 0OPA3OBHOM CUCTEMY I
HAy4YHO-TEXHOJIOIIKOM PasBojy, IITO je fedIHIICAHO Y pa3BojHMM cTpaTernjama Cpduje,” koje
CY YITIABHOM YcaITIallleHe Ca eBPOIICKMM Pa3BOjHIM CcTpaTerujama. To je yTuIano Ha pas3Boj
Hay4He MHPpacTpyKType y Cpduju, Koja je M3pakeHa y pa3Bojy dp3or MHTepHeTa, MOfiepHI-
3aLyji HAYYHUX MHCTUTYTA U akynTeTa, popmupamy LlenTpa 3a mpomouujy Hayke, PoHga
3a HayKy, lleHTapa N3BPCHOCTM, HAyYHO-TEXHOMOUIKMX IAPKOBa; YK/byUNBalhy y HayuHe U
odpasosHe npojexte EY, pacnucuBarmy mosusa 3a HalMOHaIHe [IPOjeKTe, IToAMIahuBamy
HAyYHO-UCTPAKUBAYKOT Kafpa 1 c/1. CBe je TO JOIIpUHENIO dp>keM APYLITBEHO-eKOHOMCKOM
PasBojy, IITO ce Hajdo/be MOXKe MIYCTPOBaTH y ocTBapeHuM pesyntaruma y VIKT cextopy
3a 2020. ropMHy: OCTBApEH je M3BO3 yCIIyTra y USHOCY of 1,44 munujappe eBpa; 78.000 bynm
j€ 3aII0C/IEHO Y OBOM CEKTOPY, a IpOCeYHa 1y1ata, TokoM 2020. ropuue, nsnocua je 180.000
nuHapa =~ 1.600 EUR (Vlada RS, 2023). Ha ocuoBy oBux mogaTaka nmotsphyje ce tesa fja ce
»K/bydHa IIIaHCA 33 HAIIly 3eM/by IIpy>Ka (ce) y YOTy>KHIM CeKTOpMMa Ca BICOKIM cafpyKajeM
3Harba I HeMaTepyjaTHIM KpeaTnBHUM npousBoguma’ (Pori¢ & Roganovié, 2021, str. 118).

Y ¢dyHKIMj1 pa3sBoja TeXHOTONIIKIX HOBALMja I BIIXOBe IIPUMeHe, 3BpIIeHe Cy U
BeJIIKe ITPOMEHe Y 00pa30BHOM CHICTeMy Ha CBJIM HIBOVMA MHCTUTYIVIOHATHOT 0dpa3oBamba.
To je unmbeHO, yIITaBHOM, KpO3 M3MeHY HaCTaBHIUX CafipKaja I yBohereM y HacTaBy HOBUX
TEXHOJIOTHja. Y IIPBOM LIMKIYCY OCHOBHOT 0dpa30Bama, Off IIPBOT IO YeTBPTOT pa3pena,
IIOCTOju HacTaBHM IpeaMeT Off Urpauke 10 padyHapa. A y IpyroM LUKIIYCy, Of IIeTOT
JI0 OCMOT paspefia, yBefieH je y HacTaBy mpenmet VHdopmaTrka 1 pasyHapcTso (2017).
Y ruMHasujaMa ce y CBUM paspefuMa n3ydasa PauyHapcTBo 1 nHpOpMaTKa, Kao Uy
CpefbUM CTPYIHUM IIKO/IAMA Y IIPBOM Paspeny; a y Apyrom, Tpehem u ueTBpToM paspeny
1ocToje MHGOPMATIIKY IIpeIMETH Koju cy putarohern ogpehenom sannmamy (Stankié
etal, 2018, str. 67-68). Y cpefmuM CTpyYHUM LIKOJIaMa JOILIO je 1o Behux mpoMeHa jep
Cy ce, OCUM U3MeHe HACTABHUX CafpiKaja, delrhe Mermbalu HaCTaBHYL IIPEIMETH 11 YBOLVIN
HOBY 08pa3oBHY poduy HpyaroheHn TEXHOMOLIKMAM IIPOMeHaMa 1 3aXTeBMMa TPXKUIITA
paja. Y OCHOBHUM U CpefbyM IIKoTaMa GopMupaHo je 2.808 gurnrtaaHnx KaduHeTra u
247 vHPOPMATUYKIX Ofe/beba y cpenmuM mkonama (Braga PC, 2023). JogatHy Kopanu
Ka IpudmmKaBamy CTPYYHOT 00pa3oBamba IPUBPENM YIMbEHM CY yBohemeM fyamHor
odpasosama (2017). OBuM Mozeniom odpasoBarma odyxsaheHo je oko 10 Xm/baja y4eHnKa
KOjU ce MIKOMYjy 3a HeKn off 54 odpasosHa npo¢uia y 150 cpefmux CTPYIHNX MIKOJA.
Takobe, oBuM Mopenom odpasoBama 0dyxsaheHo je u BICOKO 00pasoBabe, TAKO [ja Off
2021. ropuHe oKo 150 cTymeHaTa CTygupa Ha HEKOM 0ff, 32 aKpeJUTOBaHa CTy[MjCKa Ipo-
rpama (Sekuli¢, 2022, str. 227-229).

Y BrcOKOM 0dpa30Bamy je M3BpIlIeHa Be/lika pedopMa IipeMa cTaHfapauMa bomomckor
Hporeca, ITO ce 0fpasuIo Ha drekcndunnmje crynupame, nosehame dpoja cBpiIeHNX

aconujanuje, mponssobade copTBepa, jaBHa npenyseha, BojHy MHAYCTPY)Y, IPUBATHe KOMIIAHN]je 1
HBO Ournranxa Cpduja. CBY 0BM YMHUOLIY 3aje[{HO 11 CBAKM O} IbJX 3aCeOHO y/IaxKy BeMKe Harope
Kako Ou ce pasB1jIe MHOBATUBHE TEXHOJIOTHje Y CPIICKOj MHAYCTPUjU U IIPUBPEIN.

7 To cy: 1) Crpareruja passoja uupopmanuonor apymrsa y Cpduju no 2020. ropuse, ,,Cryxdern
rnacauk PCY dpoj 51/2010; 2) Crparteruja pasBoja odpasosama y Cpduju go 2020. roguHe,
»Cyxxdenn rmacauk PC 6poj 107/2012; u 3) CrpaTeruja Hay4HOT U TEXHOJIOLIKOT Pa3Boja
Pentydnuxe Cpduje 3a nepuon o 2016. go 2020. rogute — VictpakuBatba 3a nHOBauje, ,Cay>xdeHn
racHuk PC dpoj 25/2016.
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CTyJleHaTa I IbIXOBO OpyKe 3alolybaBate. C Apyre cTpaHe, IpUBpefa M APYIITBO CY ZOOWIN
BUIIIE CTPYUYH-aKa KOjH ce MOTY dpykKe YK/bYUNTH y Ipoliec pasia. M y ycTaHOBaMa BUCOKOT
odpasoBama ce Beha maxma nocsehyje ce nsyyaBamwy nndopmaruke. Ocum daxynrera
U aKajieMuja CTPyKOBHMX CTY/Mja, Y IPUPOSHO-MaTeMaTHYKOj I TEXHIYKO-TEeXHOJIOIIKO]
Hay4HOj 00/1acTy, M3y4aBarbe NHGOPMATIKe BPIIN Ce U Y OKBMPUMA APYTUX HAYIHUX 00/1a-
CTM KpO3 IoBe3uBambe ca ogpehenom crpykom: Vindopmarnka y odpasosary, IlocnosHa
unpopmatrka, [TpaBua undopmaruka, [Ipumena VKT y mepguumnu u cin. (Bazié, 2017, str.
532-533). Y Cpduju je Ha mouetky IlIkoncke 2021/2022. rogyHe yIMCaHO YKYITHO 243.952
CTyZleHTa Ha CBUM HMBOVMA CTY/iMja HAa AP>XaBHUM M IPMBATHUM BYICOKOLIKOICKIM
ycranosama (RSZ, 2022, str. 12). Op Tor dpoja, y odpasosHoM nozpydjy Vindopmaimone
" KOMYHVKAI[VIOHe TEXHOTIOTHje, yIcaHo je 24.107 ctyzeHara (9,88%). Ako ce ToMe fiofa
dpoj cTyaeHaTa 1 y IpyruM peleBaHTHUM IOfIPYYjuMa, Kao mTo cy: a) IIpuponne Hayke,
MareMaTyKa I CTaTUCTHUKA, Ifie je ymumcaHo 15.270 cryneHata (6,26%) u §) VIHxemepcTBO,
IponsBofba U rpaheBnHapcTBO ca ymucanux 48.631 cryment (19,93%), oHfa je TO yKyIIHO
85.008 crypenata (36,07%). OBa 00pa3oBHa OPydja KOPECIIOHAUPA)Y ca Pprmo3opcKum
ocHosama VupycTpuje 4.0 - STEM (science, technology, engineering, mathematics — Hayka,
nH(MOPMATHKa, TEXHIKA, MaTEMATHKa), IITO YKa3yje y KOM IIpaBIly Tpeda ycMepuTy odpa-
30Batbe Kako Ou ce octBapwan nubesu Vugycrpuje 4.0 (Akgunduz & Mesutoglu, 2021).
3aT0 je OMEHYTa CTPYKTYpa yIUCAHNX CTY[EHATa J0dap MHTENeKTya/IHU IOTeHIjasl
3a pa3Boj V4.0 u 115.0 y Cpduju, anm ce oH y cBakoM CiIy4ajy Mopa nosehasaru. Axo ce
TIOIVIefia CTabe U Y APYIUM 0Opa3oBHUM MOPYYjUMa, MOTY Ce 3aIla3UTH jOLI 3aHUM/bUBYjE
nponopuyuje (Bugeru: Ipadukon 1 u Tadeny 1 y npunory).

Y pa3BojHMM CTpaTeryjaMa Koje Cy ycBojeHe 3a Tpehy fieljeH1jy OBOT BeKa, MOXe ce
3aIIa3NTH [ja Cy y BUMa 00pasoBame, HayKa M TEXHO/IOIIKe NHOBaLMje AeMHUCAHN Kao
K/bYYHM YVHMOLY IPYIITBEHO-eKOHOMCKOT pa3Boja Cpduje.®

3AK/bYYIN

Texnomnorke nHoBauyje Miugycrpuje 4.0 u Vinpycrpuje 5.0 MMajy cBoj KOHTUHYUTET
Ca paHMjUM 3HaWbMMa, UCKYCTBMMA I TEXHOJIOIIKUM PeIlIekhIMa, TaKO I OHe YMHE jef[H-
CTBeH TIPOIieC YOP3aHOT TEXHOJIONIKOT I APYIITBEHO-eKOHOMCKOT pasBoja. Y CpeuimTy
TEXHOJIOLIKVX MHOBAIMja je 3HaIbe Koje je CTe4eHO Y 00pa3oBarby M OPraHM30BaHO Y BULY
Hay4YHO-UCTPaKMBAYKIX aKTMBHOCTH, @ TIOTOM oIlpefiMeeHO Y HOBMM TeXHOJIOTHjaMa, TIPO-
nspopgyma 1 ycnyrama. [louetax V4.0 Besyje ce 3a 2011. ronuny 1 OHa, YIJIaBHOM, O3Ha4aBa
HV3 TeXHOJIOLIKVIX MHOBAL[/ja KOje KapaKTepUIITy ay TOHOMHHU cajdep — (pU3MUKI CHCTEeMM KOji
MehycodHo koMyHMIVIpPajy KopycTehyt MHIYCTPYjCKU MHTEPHET, BEIITauKy MHTEIUTeHIVjY 1
Be/IVKe KOTIMYMHE MolaTaKa CKIafUIITeHe Y TAKO3BaHNM odyanuma. 115.0 HacTyTia HeKONKo

8 To cy: 1) Crpareruja ungycrpujcke nonutuke Penydmnke Cpduje o 2021. go 2030. ropute,

»Ciy>xdenn rmacauk PC dpoj 35/2021; 2) Crpateruja Hay4HOT ¥ TEXHOJIOLIKOT pa3Boja Pemrydmke
Cpduje 3a mepuox o 2021. go 2025. ropyHe — Moh sHama, ,,Cnyxdenn rnacauk PCS dpoj 10/21;
3) Crpaternuja pasBoja odpasoBama 1 BacimTama y Perrydmuim Cpduju o 2030. ropuse, ,Cryxdern
rmacHuk PCY 8poj 63/21; n 4) Crpareruja mameTHe crenyjamisanyje y Perrydmum Cpduju ox 2020.
1o 2027. ropuHe, ,Cnyxdenn rnacauk PCY dpoj 21/2020.
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ropuHa KacHyje (2015) 1 oHa ce jaBjba Kao morpeda 3a KopuirhemeM HOBUX TeXHIKA KaKO
OM ce MaKCMMaTHO VICKOPHCTHIE MOTYhHOCTY MaIlvHa 1 /by, Y IMIMpeM CMIUCITY, KaKo ce
9JecTo yKasyje, ped je o IPOMOIVjV TpaBeHNjeT ¥ OfpXKVBHjer ApymTBa. MelyTnm, He Ha
yIITPO cMamea MpoduTa 1 eKCIrIoaTanije, Beh kako Oy ce MPOHAIIIO HEKO pellebe 3a
IpeBasyIaKembe KIMMaTCKIX ITPOMEHaA ¥ KOJIaTca SMOTIOIIKOT IYBEP3NUTeTa.

114.0 n 115.0 cy pa3BojHM IPOjeKTH Koju ¢y HacTa/m y kpuny EY ¢ impem noseharmwa
r10daHe KOHKYPEHTHOCTH eBPOIICKe pUBPefie. Y OBUM IIPOjeKTUMa Ce 3Habe U TEXHO-
JIOIIKe MHOBAIMje TIPEMO3Hajy Kao MOKpeTadM pacTa, a 3Hame ce ofipehyje kao ocHOBHM
pecypc HampeTKa 1 pasBoja. ViHoBanuje cy 3aBMCHe Of] 3HaIba, jep je 3Harbe CBOjeBPCHO
1odpo Koje ce IPOM3BOAM Y MPeHOCH. VICTpakuBayKM CEKTOP U BUCOKO 00pasoBame Cy
IJIaBHY YMHMOLY IPOMU3BO/[Ibe 3Hakha, IbeITOBOT aKyMY/IMpaba i TPAaHCMICHje KPO3 IIpo-
Iec 0dpasoBama I ycaBpllaBama. YOp3aH! Pa3Boj HayKe U CBAKOHEBHO YK/byUMBaIbe
HOBMX TEXHOJIOIIKMX Pelllelba y IPOM3BOJbY OTBAapajy HOBa pajlHa MeCTa I Tpake HOBE
odpasoBHe mpodure. 360r TOra je Hy>KHa IepMaHEHTHA IIPOMeHa 00pa3oBHUX IIporpaMa
n odnnkoBare GreKCHdMIHNX 00pa30BHMX MHCTUTYLM)a Koje Tpeda fa Oyay ycMepeHe
npeMa notrpedama npuspesie. CBe TO Tpeda fja ce YMHM Y3 capafiiby KpeaTopa 0dpasoBHe
HOJINTYKe, 0OPa30BHIUX YCTAHOBA U IPUBPENHIX cydjeKaTa. 3aTyM, cBe Behnu 3Havaj nmajy
oxrosapajyhe mpexBamiduxaiuje u odyke, Kao 1 CaMOCTA/IHO yUere Koje je HEOIXOTHO
CKOPO 3a CBaKO HOBO pafiHO MecTo. MelyTum, oBfie ce gecto rydu us Busa fa odpasoBHM
cucTeM Tpeda Jia jaya M KpeaTMBHOCT JbY/iM Kao jedMHY KapaKTepUCTUKY KOja He MOXKe d1Tu
3aMerbeHa MalllHaMa 1 Jla M/Iafie /byfie Hayul KaKo Jia YIPaB/bajy pyIITBEHOKOPUCHIM
IIPOjeKTVMa KOj! YK/bYUYjy COLMjaIHy JVIMEH3MjY Y pelllaBarby podieMa.

Ocum yTuiaja odpasoBarma Ha CTULIalbe 3HaIba M Pa3BOj TEXHONOIIKMX MHOBALU]a,
HOBE TeXHOJIOTje HEITOCPENHO YTUYY Ha IIpollec 0dpasoBama — Off afjanranuje 0dpasos-
HUX YCTaHOBA U IPOMEHA HJXOBE OPTraHU3AIIIOHE CTPYKTYPE, IPEKO M3MEeHA HACTABHUX
mporpama, yBobhemwa HOBUX T€XHOIOIMja Y HACTaBY, IPOMEHA Y METOAVIIN YIeHha, O
odaBese 3a HEIpeCTaHMM ycaBplllaBameM HaCTaBHMKA Ha CBYM HMBOMMA 00pa3oBama.
Y Bpeme nangemuje COVID-19, kafia je yueme Ha Ja/bUHY OMJIO jeSVHM HA4MH fia ce
op>ku 00pasoBHU IIPOLeC, MHOTY UCTPAXKMBAYY CYy IIPUMETIIN fia je Tafia ZOILUIO 10
IOUTUTATHOT CKOKa Ka 114.0.

Texnonoruje 114.0 n 115.0 y Cpdujy cy cturmie Hajupe Kpo3 odpasoBHe ¥ HAyIHO-JIC-
TpaxuBauke mporece. MehyTum, BUX0BO YK/byunBame y MPOU3BOJEY TEKIO je MHOTO
criopyje, jep CpIicka IpMBpefa Huje nMaa MHPPacTPyKTypy Koja du Moria ia IpUMeHU
HOBA TEXHOJIONUIKA pelllelba HUTH Jja MX CAMOCTA/THO IIpousBefe. Y MOCTebIX HEKON-
KO TOJVHA yIa)Xy C€ BeMKY HAIlOPK Ja C€ CTBOPE HOPMATUBHY, MUHCTUTYLMOHAIHY U
(bUHAHCHjCKM YCIIOBY 32 OIOpaBaK CPIICKe MHAYCTPHje U IbeH MPUK/BbYJaK CaBpeMeHUM
pasBojHuM TpeHgoBuma. [TocedHa maxxma je mocsehena onopasky mocrojehux u usrpag-
b HOBMX KallalIUTeTa, HITO je YK/bYYM/IO U 3HauajHe TEXHONMOLIKe MHoBanuje 114.0, kao
u yBoDheme meHNX TEXHOMOMIKMX TIPOliefiypa 1 CTaHjap/a y npuspeny. Mcrospemeno,
yUMIbeHN CY 3HaYajHM Harmopy Ha pedopmu odpasoBarsa 1 HayKe, Kao 1 Ha IIOQO/bIIAbY
BUX0BE MHPPACTPYKTYpe KPO3 PEKOHCTPYKINjY MOCTOjehnx 1 M3rpanmy HOBUX 0djeKaTa;
MHCTa/Mpamby caBpeMeHe onpeMe; U TofMIahuBame HaCTaBHO-HAYIHOT Kafipa ¥ BICOKOM
odpasoBamy U y Hay4HUM MHCTUTYyTUMA. OCKM TOra, HoTpedHa cy MHoro Beha ymarama
y 0dpasoBame 1 HayKy, jep jeOVHO OBM cHjaMcKu dlu3aHIM Mory ode3denyru dpxu fpy-
IITBEHO-€KOHOMCKI Pa3Boj M HallpeJjaK CPIICKOT APYIITBA y LeINHIN.
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EDUCATION IN COORDINATES
OF INDUSTRY 4.0 AND INDUSTRY 5.0

(Translation In Extenso)

Abstract: Industry 4.0 (I4.0) and Industry 5.0 (I5.0) are based on knowledge acquired
in education and organized in the form of scientific research activities and materialized
in technological innovations, new products and services. The aim of this paper is to con-
sider various aspects of the mutual relationship between education and technologies 14.0
and I5.0. In addition to the fact that education affects the development of technological
innovations, the production of new knowledge and educational profiles; technologies 14.0
and I5.0 have a direct impact on education, from changes in the organizational structure
of educational institutions and teaching programmes, through the introduction of new
technologies and knowledge in teaching, changes in learning methods, to the establishment
of the obligation of continuous professional development of teachers. Since this paper has a
theoretical character, the content analysis and the synthetic method will be mainly applied
in it in order to arrive at relevant results.

Keywords: education, Industry 4.0, Industry 5.0, Serbia

INTRODUCTION

Education is a civilizational and universal human good. It has a decisive effect on the
quality of life and the development of every society and individual, ensuring their future,
socio-economic prosperity and progress in all aspects. Modern technological innovations
have their continuity with former knowledge, experiences and technological solutions,
so that they essentially constitute a unique process of accelerated technological and so-
cio-economic development.

Industry 4.0 (I4.0) and Industry 5.0 (I5.0) are European development projects initi-
ate in the most developed countries, first in Germany, with the aim of increasing growth

! jovan.bazic@pr.ac.rs

*  bojana.sekulic@ips.ac.rs
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and global competitiveness. The creation and development of 14.0 and 15.0 were largely
affected by various social factors, particularly economic and political ones, which ensured
the normative and institutional framework, as well as financial support to the development
of new technologies. However, the development strategies of the European Union (EU)
played a decisive role in initiating and developing these projects. The first one is the Lisbon
Declaration on EU Strategic Goals (EUCO, 2000), which established the goal that by 2010
Europe should become the most competitive and dynamic economy based on knowledge.
The second one is Europe 2020, where knowledge and innovations are seen as the driving
force of the future growth, while knowledge is determined as the basic resource of progress
and development (EC, 2010). The third one, Sustainable Development Goals of Europe by
2030, which sets the priority of a “prosperous society with modern, efficient and compet-
itive economy based on knowledge” (EC, 2020a). In line with these goals, educational and
scientific programmes have been defined: Horizon 2020, Erasmus+, Horizon Europe, as
well as program initiatives with the European Research Area and the European Educational
Area. In addition. The higher education reform in Europe, known as the Bologna process,
played a great role in the accelerated development of industry, because it created more flex-
ible and diverse study programmes that are in a communication relationship with modern
technological innovations and changes, more efficient studying, mass production of highly
educated experts and their faster employment.

The main goals of the above-listed European strategies and reforms in higher ed-
ucation, through various recommendations and directives, have been transferred into
national development strategies, where they are set as priorities, thus unifying the activities
directed towards faster technological development and higher economic competitiveness
in the global market.

This paper considers, from the sociological theoretical-methodological standpoint,
different aspects of the mutual relationship of education and technologies 4.0 and 15.0,
as well as their social conditionality. With that aim, the analysis content method and
the synthetic method were applied, which served for analyzing the relevant theoretical
literature, documents and good practice experiences, and then for a critically synthesis
of new findings unified in this paper. Special attention was dedicated to the creation and
evolution of technological innovations in the above-mentioned industrial projects and their
basic characteristics; the effect of education on the development of scientific research and
technological innovations; adjustment of the educational system to various challenges and
standards brought by 14.0 and 15.0; and education for new professions determined by new
technologies, as well as permanent learning for the purpose of increasing people’s mobility
for different workplaces. In that context, the condition of the industry in Serbia and its
attitude towards education are also considered.

FROM INDUSTRY 4.0 TO INDUSTRY 5.0

1. The term “Industry 4.0” was first used at the Hannover Messe in 2011, in the
German government’s project about the high-technology strategy as an instrument of
increasing competitiveness of German industry through an increasing integration of “cy-
bernetic-physical systems” in factories (Oberhaus, 2015). The main goal the government
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and companies should achieve, according to this project, is market dominance through
the improvement of quality, lower costs and more flexible production. Industry 4.0 mostly
denotes a series of technological innovations in different fields, founded on the digital rev-
olution technology centred on artificial intelligence, nanotechnology and mobile devices.
The platforms of these innovations provide unlimited possibilities of creating knowledge,
its access and transfer. They rapidly multiply innovations that also generate new forms of
technical and social communication (Bazi¢, 2016). These innovations are at the same time
denoted as the “Fourth Industrial Revolution™?

More recent, mostly engineering literature, points out that technological innovations
of Industry 4.0 and the Fourth Industrial Revolution are a unique process of modern sci-
entific-technological progress, and no relevant difference is made between these concepts
in the public discourse, and now the term Industry 4.0 is increasingly used as a broader
and more comprehensive concept. After the First Industrial Revolution, all subsequent
revolutions were marked by mass and more various technological innovations that are
mostly of evolutive character, and that is why an increasingly frequent question arises as
to whether we can still speak of industrial revolutions or those are trends of technological
development, because they essentially constitute a unique process of accelerated techno-
logical and socio-economic development.

2. In the second wave of the implementation of the development project of 4.0, it is
stipulated to conduct digitization and networking of all the functions inside and outside the
factory, in which more and more robots instead of humans work on the production lines.
This is the creation of a “smart factory” that should use information and communication
technology for managing production and business processes (Vuksanovi¢, 2020). That is
why the structure of 14.0 is becoming more and more complex.*

> In the development process of these technological innovations and their implementation in in-

dustry, as well as in other areas of business and services, at the World Economic Forum in Davos
(2016), Klaus Schwab emphasized that the Fourth Industrial Revolution was underway, building on
the third, or digital revolution, but it differed from it by speed, scope and impact. It is “characterized
by the fusion of new technologies that blur the boundaries between physical, digital and biological
spheres” (Schwab, 2016).

*  The present structure of I4.0 consists of a) cyber-physical systems (CPS), as a “basic paradigm
of Industry 4.0”; b) computing - production in the clout, which allows access to data from different
devices, c) horizontal integration, which refers to the creation of a global network through integration
and optimization of the flow of information and goods between enterprises, suppliers and buyers,
d) vertical integration, which refers to integration of functions and departments of different hierar-
chical levels of enterprises and creates a fast flow of information and data; e) the industrial Internet
(IoT), which integrates different devices equipped with the possibilities of recognizing, identifying,
processing, communication and networking; f) cyber-security, which is made of a set of technolo-
gies, tools and processes securing the networks, devices and data collected, stored and transmitted
through IoT; g) simulation which gives a digital review of products and processes in order to iden-
tify potential problems in advance, to avoid costs and waste in production; h) extended reality that
enables the creation of a virtual environment in which people can communicate with machines by
using different devices; i) big data and their analytics, which refers to the quantity, diversity and speed
of data generation, as well as to new techniques of their processing; and j) additive manufacturing,
which covers technologies ensuring the production of small series to the high degree of adjustment
by adding “solid block materials” (Majstorovi¢ et al., 2022, pp. 43-75).
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14.0 technologies essentially allow for increasingly higher levels of production efficiency.
They transform business models of enterprises, support production flexibility, efficiency
and productivity through various communications, information and communication
technologies (Ibarra et al., 2018). On the other hand, 14.0, just as the previous industrial
systems, increasingly lead to the creation of ecological imbalance, usage of natural resources,
global warming, degradation and larger environmental pollution. At the same time, great
social changes occur, as well as various social problems and challenges, including poverty,
inequality, migrations, and threats to peace, justice and prosperity (Griggs et al., 2013).
Furthermore, “some of these technological innovations open up new ethical and moral
questions that will inevitably need to be answered quite quickly” (Bazi¢, 2016, p. 528).

3. Although technological innovations of 14.0 were not applied en masse, Industry 5.0
(I50) was soon announced. This term was first used by Michael Rada in his text “Industry
5.0 - from virtual to physical’, pointing out that after the implementation of the project 14.0
there will be total automation in which man will be superfluous, which was actually labour
dehumanization (Rada, 2015). However, in the literature of a later date, it was intensively
indicated that I5.0 should do what 14.0 had not managed to do, i.e., “to promote amore
just and sustainable society, with a symbiotic/cooperative relationship between man and
machine/robot” (Coelho et al., 2023, p. 1137). These values are also contained I the EU
vision for the future of industry, that “there is still no idea for unification that would connect
these values and technological solutions to characterize Industry 5.0 as a true industrial
revolution” (Coelho et al., 2023, p. 1137).

In the search of a new model of socio-economic development, in the strategic goals
of sustainable development of Europe, I5.0 is “offered as a development paradigm (...) for
finding a functional solution to the greatest challenge ever encountered by humanity - climate
change and biological diversity collapse” (Petrovi¢, 2022). It was also discussed at this year’s
World Economic Forum in Davos, where it was emphasized that “astonishing 1.6 billion
people live in climatically vulnerable hotspots, which means that their homes, resources
and lives are already threatened. This number might even double until 2050” (WEF, 2023).

In technological terms, the project I5.0 requires the return of man to the production
process with the use of new techniques, especially collaborative robots), i.e., “cobots”. In this
manner, a new form of collaboration would be established between man and robots in order
to use the capacities of both machines and men on the maximum scale. This is believed to
be workers’ new return to the production process, in which the advantages would be used
of automation and cognitive abilities of people. Many prerequisites must be created for
it, which will enable robots to recognize the environment and significantly increase their
application. Robots are considered a good solution to numerous social challenges faced
by the modern society, such as care for the elderly, replacement of people in dangerous or
monotonous jobs etc. (Evjemo et al., 2020).

Technological innovations I4.0 and I5.0 quite rapidly encouraged the growth of European
industry, so that “industry generates 80% of EU exports (per value),, while at the same time
giving 80% innovations and new technological solutions on an annual basis” (Mitrovi¢, 2019,
p- 56). Technologies of these industries change production, economy, society, but also people’s
lives. Namely, in the EU Digital Strategy it is indicated that “this transformation functions
both for people and for enterprises” (EC, 2019). That is why I5.0 is expected to provide people
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with “longer-term benefits and progress, primarily in the field of growth and progress, care
for the environment, limitation of resources, and human rights” (Kuleto, 2021).

The attempts to apply robots in all fields of human activity lead to the change in the
labour market, because many workers will be replaced by robots that will perform their
jobs. It is expected that in many sectors workplaces will be either replaced or the number
of jobs within them will be reduced; however, the jobs that require creativity will not be
threatened, e.g., engineers, researchers, artists (writers, composers, musicians, singers,
actors, fashion designers etc.) and similar professions (Nikoli¢, 2021).

INTERDEPENDENCE OF NEW
TECHNOLOGIES AND EDUCATION

All technologies so far, particularly technological innovations 14.0 and 15.0, have led
to social changes, overall development of economy, science and education, which can be
seen in increased production and social wealth and in the improvement of the people’s living
standards. However, all these factors in turn affect the development of technological inno-
vations because the educational system, business environment and the government create
institutional and social frameworks for production, transfer and application of knowledge.
Innovations depend on knowledge, because knowledge is a specific good that is produced
and transferred. That is why improvements in knowledge and its application are created
in integral processes of scientific-research activities, economic and trade system, as well
as the entire social environment.

1. The effect of education on the development of technological innovations 14.0
and I5.0 is quite important because these technologies are based on the knowledge that is
directly related to education. This is materialized knowledge through technological inno-
vations, knowledge with which development superiority and market value are achieved. In
the above-listed European strategies, knowledge is emphasized as the key factor of modern
economic development because only knowledge possessed and used by society, as well as
the ability of permanent learning, allow a competitive advantage. That is why there is pro-
nounced support to knowledge through greater investments in education and professional
specialization, scientific research and technological innovations. Accordingly, the role of
knowledge is projected in the goals of accelerated development of the EU and its member
states, as well as their higher competitiveness in global markets (Bazi¢ & Knezevi¢, 2016, p. 87).

The research sector and higher education are the main factors of the generation
of new knowledge, its accumulation and transmission through the process of education
and specialization, which increases the quantity of human capita, as well as the process of
knowledge transfer. The accelerated development of science and everyday introduction
of new technological solutions in the production process open new vacancies and look
for new educational profiles. It is believed that 90% professions should be complemented
with certain knowledge of digital skills (Nikoli¢, 2021). The processes of necessary changes
in the educational system and longer-term and subject to comprehensive administrative
procedure. Quick changes may be implemented more easily by the institutions with a more
flexible approach to education and often strictly oriented towards the needs expressed by
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economy and workers. In the world, this role is most frequently assumed by alternative
and informal educational institutions and business subjects. However, there is often a
problem regarding legal regulation and recognition of degrees as the basis of employment
and progress at work. That is why it is necessary for educational institutions to cooperate
with education policy creators, enterprises and other business subjects in order to realize
a more flexible education concept. Of increasing importance is also independent learning
that is necessary almost for every new workplace (Nikoli¢, 2021).

In the newly created conditions, the universities have a particularly important role,
and it is more and more often emphasized that the university need to adjust to the market
requirements, because the modern economic structure requires experts with broad education
and new knowledge. One of the key tasks is to develop experts’ openness for novelties in
science, interdisciplinary cooperation and innovativeness. At the same time, it is necessary
to increase the number of interdisciplinary study programmes and to integrate information
technologies in basic professions.

2. Apart from the effect of education on the development of technological innova-
tions, it should also be kept in mind that new technologies directly affect education - from
adjustment of educational institutions to new technologies, via modifications of curricula
and programmes, introduction of new technologies in the teaching process, changes in
the teaching methods, to the obligation of permanent acquisition of new knowledge by
teachers at all levels of education, so that new technologies create an “intelligent educational
environment” (Grech, 2016). However, technologies also change people’s everyday life
because they are more and more pressurized in the dynamic technological environment so
that without certain technological ICT skills they function with increasing difficulty and
feel more and more like “reconvalescents”® That is why the EU development projections
emphasize as the goal until 2030 that as many as 80% of the population in Europe should
acquire basic digital skills (EC, 2019).

Technologies 14.0 and I5.0 substantially change the learning manner, which was
particularly manifested during the COVID-19 pandemic, when remote learning was the
only way of maintaining the educational process. That is when the “synergy of technology
with education” could be seen, and that is how the smart environment was crated with an
impact on the organizational structure in schools as well (Radun, 2020). Simultaneously,
the accelerated development occurred of various software and tolls for remote learning,
which was particularly reflected in the mass use of mobile telephones for the purpose of
learning (M-learning). Such tendencies were also visible before the COVID-19 pandemic,
primarily in the highly developed technological societies, e.g., Taiwan, where interesting
experiences were recorded in the use of mobile telephones in learning (Chou, et al., 2019,

> In Serbia, E-administration was established, which contributed to more efficient work of state

administration and communication between different government bodies, institutions and public ser-
vices, business subjects, as well as citizens in communication with the public sector. Still, the problem
is that many people cannot use the services of E-administration because they have no basic knowledge
of ICT technologies. That is why there are still long queues at the counters in government institutions,
post offices, banks etc. The process of introducing E-administration should also be accompanied by
the process of simultaneous adequate training, especially for senior citizens, which could be realized
through associations of pensioners, local self-governments, non-governmental sector etc.

626



Socioloski pregled / Sociological Review, vol. LVII (2023), no. 2, pp. 610-637

pp- 66-76). In addition, technology in the teaching process during the COVID-19 pandemic
had a digital leap towards Industry 4.0 as well (Alakrash & Razak, 2021).

In more recent literature, from different parts of the world it is increasingly pointed
to the characteristic experiences of the effect of technological innovations of I4.0 and 15.0
on education, but at the same time to the activities that should be undertaken in educa-
tional institutions to adjust them to new circumstances determined by new technologies.
First of all, various experiences are stated as to how the educational institutions became
adjusted to new circumstances, from adjusting their infrastructure, the change of working
environment and the introduction of new teaching contents and technologies, as well as
the training of employees for using these technologies (Chou, et al., 2018; Pangestu, 2019),
their development that would lead to the improved quality of teaching (Nga, et al., 2018),
to the introduction of efficient management standards (Recalde et al., 2020). Moreover,
schools and other educational institutions concurrently develop more and more innovative
and creative models of collaboration with industry (Tjiptady & Yoto, 2019), which brings
them closer to the technologies of 14.0 and 15.0.

Apart from the changes in educational institutions, the literature also points to a
multitude of different questions regarding electronic learning. The literature also points to
the increasing synchronization of the educational sector and the introduction of electronic
learning because, as it is asserted, electronic learning also enables easier collaboration among
schools (Azhari et al., 2020). Some authors give great significance to the selection of media
for learning by the standards of I4.0 in order to be able to test the levels of attractiveness
and efficiency of mobile web based on the learning plan (Mukhadis et al., 2021), as well
as the development of mobile applications for learning at schools (Fadzil et al., 2020). In
that context, the need is stressed for developing students’ motivation and cognitive abilities
for the sake of improving the quality of online learning, whereas it is necessary to build
constantly new learning models in order to improve students” success (Putra et al., 2019).

Special attention is dedicated to the matters regarding continuous modifications of
teaching contents, especially in mathematical and information education, in line with the
paradigms of 14.0 (Sari & Wilujeng, 2020; Mariana, 2019), but also the introduction of different
courses, such as those for data analysis etc. (Chou et al.,, 2018), and the development of higher
education standards for training digital personnel in the conditions of 14.0 (Gerasimova et
al,, 2019). In that context, great importance is assigned to the improvement of engineering
education through digital engineering and cooperation of the faculties, universities and
business subjects, and then to the development of projects about autonomous robotics,
where students are able to program on their own (Kovshov et al., 2020; Tosello et al., 2019).

Particular attention is dedicated to education and specialization of teachers at all levels
of education. Various experiences may be observed in that respect, but what all of them
have in common is that changes are necessary in the education of primary and secondary
school teachers, as well as in the additional education programmes (Shukalov et al., 2020;
Soenarto et al,, 2020). On the other hand, however, it is also necessary to check teachers’
development on a continuous basis, i.e., their progress in professional and technical special-
ization, particularly in the STEM area (Akgunduz & Mesutoglu, 2021). In that context, the
need is also emphasized for developing standards of accreditation of pedagogical workers
and the change in legal regulations regarding their professional qualifications and skills in
line with development trends (Andres et al., 2020).
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This brief look at the observed effect of technological innovations of 14.0 and 15.0
on education points to the tip of an iceberg of complex changes and challenges faced by
education.

3. In the transformations generated by I5.0, education is required to develop intensive
trainings and courses for its application, which may be achieved by the multidisciplinary
approach, through the cooperation of economy with the educational and science sector.
For that purpose, educational and scientific programmes were defined, as well as other
initiatives within the European Research Area and the European Educational Area that
are supposed to be achieved. The Skills Programme for Europe (EC, 2020b) recommends
quick identification of required knowledge and skills, as well as their inclusion in national
strategies. The educational system is expected to be more elastic and to duly recognize
what skills are missing by the working population. The education and occasional training
should also involve private companies in order to recognize the requirements regarding
the missing knowledge and skills and help in adequate requalification and training; the
educational system should improve creativity as a characteristic that cannot be replaced
by machines. Moreover, the educational system is expected to teach young people how to
run socially useful projects and how to take into account the social dimension in solving
problems (Kuleto, 2021).

WHERE IS SERBIA?

In considering the state in Serbia regarding its inclusion in technological trends of 14.0
and 15.0, as well as the experiences of the developed countries in Europe and worldwide, it
is impossible to ignore the fact that the infrastructure of Serbian industry was devastated
in the transition processes. That is why it is recovering slowly, as “graphically shown by
the fact that industrial production in 2015 was only 49.7% as compared to 1990” (Jokovi¢,
2020, p. 1782). During 2015, the ICT sector employed 3.7% of the total number of regis-
tered business subjects in Serbia (Stankic et al., 2018, p. 66). In such circumstances, it was
difficult to create more serious technological innovations or to apply some of those that had
already been implemented in the developed European countries. Another study of a more
recent date about the status of the implementation of technologies of 14.0 in the processing
sector in Serbia points out that such implementation was at a rather low level because only
12.6% enterprises introduced technologies of industrial robots, while production planning
and managing supported by computers were recorded in 31.6% enterprises. Moreover,
2.8% enterprises introduced nanotechnologies in their production processes, while 2.1%
introduced additive manufacturing technologies for quick production of prototypes. The
enterprises that introduced some of 14.0 technologies in their production processes did
that at a rather low level of the use of capacities (Jokovi¢, 2020, p. 1784).

In the past few years, great efforts have been made to create the conditions for the
recovery of Serbian industry and its inclusion in modern development trends.® Special

¢ The Faculty of Mechanical Engineering in Belgrade has initiated and coordinated different ac-

tivities since 2015 in order to include Serbia in European development projects 14.0 and I5.0, which
resulted in defining the Digital Platform for Industry 4.0 and the Alliance for Industry 4.0 (Majstorovi¢
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attention is dedicated to the development of the information society, the educational sys-
tem and scientific-technological development, which is defined in Serbia’s development
strategies’ that are mostly aligned with the European development strategies. That led
to the development of the scientific infrastructure in Serbia, which is expressed in the
development of fast Internet, modernization of scientific institutions and faculties, the
establishment of the Science Promotion centre, the Fund for Science, excellence centres,
scientific-technological parks; inclusion in the EU scientific and educational projects, public
tenders for national projects, employment of younger scientific-research personnel etc. All
this contributed to the faster socio-economic development, which is best illustrated by the
results achieved in the ICT sector in 2020: the exports of services amounted to 1.44 billion
Euros; 78,000 people were employed in this sector, while the average salary during 2020
was 180,000 dinars or approximately 1,600 Euros (Government of the Republic of Serbia,
2023). According to these data, the hypothesis is confirmed that “the key chance for our
country lies in service sectors with a high content of knowledge and intangible creative
products” (Pori¢ & Roganovi¢, 2021, p. 118).

For the purpose of the development of technological innovations and their application,
great changes have also been made in the educational system, at all levels of institutional
education. It was mostly done through the modification of teaching contents and the
introduction of new technologies in teaching. In the first cycle of elementary education,
from the first to the fourth grade, there is a subject called From a toy to a computer. In the
second cycle, from the fifth to the eighth grade, a new subject was introduced: Computing
and informatics (2017). Informatics and computing is the subject taught in all grades
of grammar schools, as well as in secondary vocational schools in the first grade. In the
second, third, and fourth grades, there are computing subjects adjusted to the relevant
profession (Stanki¢ et al., 2018, pp. 67-68). In secondary vocational schools, there were
greater changes because, apart from the modification of teaching contents, the subjects
were more frequently replaced and new educational profiles were introduced, adjusted to
technological changes and requirements of the labour market. In primary and secondary
schools, 2,808 digital cabinets were set up, and 247 computing classes in secondary schools
(Government of the Republic of Serbia, 2023). Further steps towards bringing professional
education closer to economy were taken by the introduction of dual education (2017). This
education model covers about ten thousand students schooled for one of 54 educational
profiles in 150 secondary vocational schools. Moreover, this model also includes higher

et al,, 2022, pp. 121-136). The Digital Strategy paved the way for digital transformation of Serbia.
With the aim of strengthening industrial production, the Alliance for 14.0 gathered the relevant
ministries, faculties of mechanical engineering, electrical engineering and technical faculties of the
state-owned universities, as well as the Faculty of Economics in Belgrade, scientific institutes, business
associations, software producers, public enterprises, military industry, private companies and NGO
Digital Serbia. All these factors collectively and separately make huge efforts to develop innovative
technologies in Serbian industry and economy.

7 Those are: 1) Information Society Development Strategy of Serbia until 2020 (“Official Gazette
of the RS”, No. 51/2010; 2) Education Development Strategy of Serbia until 2020 (“Official Gazette
of the RS”, No. 107/2012; and 3) Scientific and Technological Development Strategy of Serbia for the
period 2016-2020 - Innovation Research (“Official Gazette of the RS”, No. 25/2016).
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education, so that since 2021, about 150 students have studied at one of 32 accredited study
programmes (Sekuli¢, 2022, pp. 227-229).

In higher education, huge reform was conducted by the Bologna process standards,
which was reflected in more flexible studying, an increased number of students with acquired
degrees and their faster employment. On the other hand, economy and society have more
experts who can be included faster in the work process. In higher education institutions,
more attention is dedicated to studying computing. Apart from the faculties and academies
for vocational studies, in the natural-mathematical and technical-technological field of
science, informatics is also studied within other fields of science, through connecting with
a certain profession: Informatics in education, Business informatics, Legal informatics,
Application of ICTs in medicine etc. (Bazi¢, 2017, pp. 532-533). At the beginning of the
academic 2021/2022 in Serbia, the total of 243,952 students were enrolled at all levels of
studies at state-owned and private higher education institutions (Statistical Office, 2022, p.
12). Out of that number, 24,107 students (9.88%) were enrolled in the educational area of
Information and Communication Technologies. If we add the number of students in other
relevant areas, such as: a) Natural sciences, mathematics and statistics, with 15,270 enrolled
students (6,26%) and b) Engineering, production and civil engineering, with 48,631 enrolled
students (19,93%), it makes the total of 85.008 students (36.07%). These educational areas
correspond to the philosophical foundations of Industry 4.0 - STEM (science, technology,
engineering, mathematics), which indicates the direction in which education should go in
order to achieve the goals of Industry 4.0 (Akgunduz and Mesutoglu, 2021). That is why
the above-mentioned structure of enrolled students constitutes good intellectual potential
for the development of 14.0 and I5.0 in Serbia, but it must definitely be increased. If we
look at the condition in other educational areas, even more interesting proportions may
be observed (see Chart 1 and Table 1 in the Appendix).

In the development strategies adopted for the third decade of the 21* century, it can
be observed that education, science and technological innovations are defined as key factors
of the socio-economic development of Serbia.®

CONCLUSIONS

Technological innovations of Industry 4.0 and Industry 5.0 have their continuity
with earlier knowledge, experiences and technological solutions, and they make a unique
process of accelerated technological and socio-economic development. Technological
innovations are centred on knowledge that is acquired in education and organized in the
form of scientific-research activities, and then materialize din new technologies, products
and services. The beginning of 14.0 is associated with the year of 2011 and it mostly denotes

8 Those are: 1) Industrial Policy Strategy of the Republic of Serbia from 2021 to 2030 (“Official
Gazette of the RS”, No. 35/2021; 2) Scientific and Technological Development Strategy of the Republic
of Serbia for the period 2021-2025 - Power of Knowledge (“Official Gazette of the RS”, No. 10/21; 3)
Education Development Strategy of the Republic of Serbia until 2030 (“Official Gazette of the RS”,
No. 63/21; and 4) Smart Specialization Strategy of the Republic of Serbia from 2020 to 2027 (“Official
Gazette of the RS”, No. 21/2020).
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a series of technological innovations that characterize autonomous cyber-physical systems
mutually communicating by using the industrial Internet, artificial intelligence and huge
quantities of data stored ion the so-called clouds. I5.0 emerged several years later (in 2015),
as a need for using new techniques in order to use the capacities of machines and humans
to the maximum extent. In broader terms, as it is often pointed out, this is the promotion
of a more just and sustainable society. However, it is not done at the expense of reducing
profits and exploitation, but to find a solution to overcome climate change and biological
diversity collapse.

14.0 and I5.0 are development projects initiated under the aegis of the EU with the aim
of increasing global competitiveness of European economy. In these projects, knowledge and
technological innovations are recognized as growth drivers, while knowledge is determined
as the basic resource of progress and development. Innovations depend on knowledge be-
cause knowledge is a specific good that is produced and transferred. The research sector and
higher education are the main factors of knowledge generation, accumulation and transmis-
sion through the process of education and specialization. The accelerated development of
science and everyday introduction of new technological solutions in production open new
vacancies and look for new educational profiles. Therefore, it is necessary to permanently
change educational programmes and shape flexible educational institutions that should be
oriented towards the needs of economy. All this should be done in cooperation with the
educational policy creators, educational institutions and business subjects. Furthermore,
adequate requalification and trainings become more and more important, including in-
dependent learning that is necessary almost for every new workplace. However, it is often
forgotten here that the educational system should also strengthen people’s creativity as the
only characteristic that cannot be replaced by machines, and teach young people how to
manage socially useful projects that include a social dimension in solving problems.

Apart from the effect of education of the acquisition of knowledge and the devel-
opment of technological innovations, new technologies directly affect the educational
process as well — from the adaptation of the educational institutions and changes in their
organizational structure, via modifications of curricula, introduction of new technologies in
the teaching process, changes in the learning methodology, to the obligation of permanent
specialization of teachers at all levels of education. During the COVID-19 pandemic, when
remote learning was the only way of maintaining the educational process, many researchers
noticed a digital leap towards 14.0.

Technologies 14.0 and I5.0 were introduced in Serbia first through educational and
scientific-research processes. However, their inclusion in production was much slower
because Serbian economy had no infrastructure for the application of new technological
solutions or for producing them independently. In the past few years, huge efforts have
been made to create normative, institutional and financial conditions for the recovery of
Serbian industry and its inclusion in modern development trends. Special attention is
dedicated to the recovery of the existing and the construction of new capacities, which
also includes significant technological innovations of I4.0, as well as the introduction of its
technological procedures and standards in economy. At the same time, substantial efforts
were made in relation to reforming education and science, as well as the improvement of
their infrastructure through the reconstruction of the existing and the construction of new
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facilities, installation of modern equipment; and employment of younger teaching and
scientific personnel in higher education and scientific institutes. In addition, much larger
investments in education and science are needed because these Siamese twins can ensure
more rapid socio-economic development and progress of the Serbian society on the whole.
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APPENDIX / ITPMJIOT

Tadena 1. Cilipyxiiypa citiygenaitia ipema iogpyjuma odpasosaroa u 6pciiu
BUCOKOUIKOICKUX YCTAH08a, yilucanux wikoncke 2021/2022. iogure Ha c6um HUBOUMA
citiyguja. | Table 1. Structure of students according to areas of education and type of higher
education institutions, enrolled in the 2021/2022 school year. years at all levels of study.
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C o Xs20(5s3£285a838| 525
E06| gie| 2L g30%&L8| 25
YKYMNMHO 243952 | 174836 | 30444 32533 6139
IN TOTAL 100% |71,67% | 12,48% 13,34% 2,51%
. 13966 | 9603 564 3799
Ob6pasosatbe / Education 5,72% | 68,76% | 404% 27.20% 0
YMETHOCT Y XyMaHUCTNUKe Hayke / | 26873 | 19972 3037 3265 599
Arts and Humanities 11,02% | 74,32% | 11,30% 12,15% 2,23%
HASAL [Torurmerays jomaeee | seser || om | s | o
journaIiZm and information " | 10,9% | 68,76% | 25,39% 3:20% 2/65%
@ BACK MNMocnoBarbe, agMUHUCTPaLuja 1
npaso / Business, administration 38207 | 24122 9189 4444 452
arr:d law ’ 15,66% | 63,14% | 24,06% 11,63% 1,17%
neramrmta Naturalscences, | 15270 14479 | 317 474 0
- - ' 6,26% | 94,82% | 2,08% 3,10%
mathematics, and statistics
I oy | i | s | s | o
e . 9,88% | 55,59% | 17,42% 21,90% 5,09%
communication technologies
roahesmmaperso, Engineenng, | 48631 | 39516 | 1488 | 767 0
P b 9 9 119,93% | 81,26% | 3,06% 15,68%
manufacturing and construction
Momonpuspeaa, LWyMapcTBo,
pr1bapcTBO 1 BETEPMHAPCTBO / 7163 6618 69 476 0
Agriculture, forestry, fishing, and 2,94% | 92,39% | 0,96% 6,65%
veterinary medicine
30paBCTBO U counjanHa 3awTtuta/ | 27893 | 21114 1326 3030 2423
Health and social protection 11,44% | 75,70% | 4,75% 10,86% 8,69%
yenvre / Services 15245 | 7722 3502 3290 731
y 6,25% | 50,64% | 23,00% 21,57% 4,79%

WsBop: PC3. (2022). Bucoxo odpasosarwe 2021/2022. Beorpan: Pemydmudxu 3aBof 3a CTATUCTHKY,
crp. 12-30.
Source: RSZ. (2022). Higher education 2021/2022. Belgrade: Republic Institute of Statistics, pp. 12-30.
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