Yuusepsurer y beorpaay - IO/bOIIPUBPE/IHU ®AKYJITET
N3b0PHOM BERY

IMpeamer: N300p HacTaBHUKA y 3Bal-€ M HA PAJIHO MeCTO — BaHPeJAHU npodecop 3a
yy Hay4Hy o0JacT Hayka o koH3epBUCamy

Onnykom M36opuor Beha IlossompuBpenHor dakynrera YHuBep3uteTa y beorpamxy on
28.06.2018. (pememe 6p. 400/9-3/5) umenopana je Komucwuja 3a npunpemy M3Beriraja u oneHy
HACTaBHUX, HAYUYHUX, CTPYUYHUX KBaIM(UKaLMja KaHIUaTa IPUjaBJbEHUX HAa KOHKYPC 3a H300p
JEIHOT HACTaBHHMKA Yy 3Balkb€ W HA PaJHO MECTO: BAaHPeAHHU mpodecop 3a yxy Hay4yHy 00JIaCT
HAYKA O KOH3EPBUCABY y cacraBy:

1. Jp Maptun Bepem, penoBau npodecop y neH3uju, npeacenanajyhu komucuje,
[TossonpuBpenu daxynrer, YHuBep3ureT y beorpany; Yxa nayuna obnact: Hayka o
KOH3EPBUCAY;

2. [p bpanucnaB 3narkoBuh, penoBuu npodecop y nensuju, [lossonpuBpennu Qaxynrer,
VYuusepsutet y beorpany; Vika Hayuna obsact: Hayka o KoH3epBuUCamy;

3. Hp ®pann Kocu, pegoau npodecop y nensuju, Mammncku GakynTer, YHUBEP3UTET Y
beorpany; Yxa nayuyna o6nact: TepmoTexHuka.

Onykom Jlekana pacniucaH je KOHKYpC Koju je o0jaBibeH y mucty «llocmoBu» Opoj 786-
787 on 18. 07. 2018. ronune. Ha oCHOBY MOJHETOr KOHKYpCHOI MaTepujaia, a y CKIaay ca
Craryrom IlossonpuBpennor daxynrera, [IpaBuiHukoM 0 n300py HaCTaBHUKA M CapajHUKa HA
ITosbonpuBpetHOM (akynTeTy 1 YIIYTCTBOM 3a MHUCamke pedepaTa, ogHocuMo cieaehu:

U3BEILNITAJ

Ha pacnmcann kKoHKypc 3a u300p y 3Bamkb€ U Ha PaJHO MECTO BaHpeAHHU Npodecop 3a
yXKy HaydHy obsiact Hayka o KoH3epBHcamy, IPHjaBUO CE jelaH KaHIUIaT U TO:

1. nmp Cuexana M. CrteBaHoBHh, OIIEHT 3a YKy Hay4yHy oOnacT Hayka o KOH3epBUCABY,
VYuusepsutet y beorpany, IlossonipuBpennu dakynret, beorpan-3emyH;

KangunaT je mocTaBwo MOTIYHY JOKYMEHTAIM]y y CKJIaay ca yCIOBHMa KOHKypca. Ha
OCHOBY TMPUJIOKEHE JOKYMEHTAIMje MpHjaBbeHoT KaHauaara Komucuja je caunnmna M3Bemiraj
npuka3yjyhu o6aBe3Hne u n300pHE YCIOBE, a MPUJIO3HU ce Hajla3e Ha Kpajy M3Bemraja.



1. BHOTPA®CKH TOJALIA

Kangunat np Cuexxana M. CreBanoBuh (meBojauko Marosuh) pohena je 19.02.1968.
roguae Ha lletumy. OCHOBHY W cpeamy KONy 3aBpmwia je y bapy, a IlossonpupenHu
dakynrer, Oncek 3a mpexpaMOeHy TexHolorujy u ouoxemujy y beorpany 1994. Vcre ronune
ylucajia je M MOCICIUIUIOMCKEe CTyauje, cMep TexHoJiormja KoOH3epBHCamba, Ha HUCTOM
daxynreTy M 3aBpUIMIa UX je ca mpoceyHoMm oreHoM 10. Marucrapcky Te3y Ioj| HacllOBOM:
”cnuTHBame KPHOTOJIEPAHTHOCTH IEKapCKOT KBacia Saccharomices cerevisiae” oxbpanuna je
4. 10. 2001. romune Ha IlosrompuBpenHom (akynrery y beorpamy u crekiia 3Bame Marucrap
OMOTEXHMYKMX HayKa, oO0JacT mpexpaMOCHO-TEXHOJOMIKUX HayKa - TeXHOJIOTHje
KOH3epBHCabA.

3a acucTeHTa-punpaBHUKa Ha npeamery Texnonoruja xmahemwa Ha IlosbonmpuBpenHoM
dakynrery YauBep3urtera y beorpany uzabpana je 1997. rogune. Y 3Bambe acCUCTEHTa Ha UCTOM
npeamery uzabpana je 2001. rogune, HakoH oxOpamene marucrapeke Tese. Ox 2003. no 2006.
OJICYCTBOBaJIa je ca paja 300r JBa TPyIHHYKA U MOPOAMIBCKA OJCycTBa. Pen3abpana je y 3Bame
acucrenta, 2007. ronuHe, nocie Apyror nopoausbCKOT 0/ICyCTBa.

JIoKTOpCKy nucepranujy W3 yxe HaydHe oOnactu Hayka o KoH3epBHcamy, IO
HacimoBoM: “OuyBame KBaJUTETa M AHTHOKCHUIATUBHOCTH TIPU KOH3EPBUCAKY MallMHE
noctynkoMm nexuapodpusunr’ ondpanmna je 04. 04. 2012. rommne Ha IlospompuBpeaHOM
dakyntery YHuBepsurera y beorpany. Mcre rommHe m3zabOpaHa je y 3Bambe JOLEHT 33 YXKY
HayuyHy oOsacT Hayka o koH3epBHucamy, a pen3abpana je 2018. rogune.

Y OKBHpY CTPY4YHOI ycaBpiiiaBama OopaBuia je y I'pukoj (HoBemOap-merembap 1995.
roaune), y Uspaeny (pebpyap-mapt 2001. rogune) u y Hemaukoj (jym-aBryct 2002. roaume).
Ocum Tora, noxahasa je ¥ HeKOJIMKO CTPYYHUX 00yKa, KypCeBa M PaJIHOHUIIA.

O06jaBuna je ykynmHo 86 HayyHO-MCTPaKMBAUYKHX DPagOBa KOjU Cy MyOJIMKOBAaHU HIIH
NPE3EHTOBaHU y YacOIHMCUMa U CKYIOBHMa Mel)yHapoIHOT ¥ HalpoHaiHoT 3Ha4aja. Ha 51 pany
je np Cuexana M. CreBanoBuh npBu wnu apyru ayrop. Koayrop je Texuuukor pemewma M84 -
buTHO MOOOJBIIAHO TEXHWYKO peIlIeHe Ha HAlMOHATTHOM HHMBOY. AyTOp je 30upKe 3amaTaka
Texnonouwxe ocnose xaahera, ISBN 978-86-7834-276-9, COBISS.SR-ID 262086156.

Hp Cuexana M. CreBaHoBuh yuecTBOBaJia je Kao HUCTpaXuBau y peau3aluju S
HaIlMOHAJHUX HAYYHO-UCTPAXXMBAYKUX IPOjeKaTa U JeTHOM MHOBAI[MIOHOM MPOjeKTy. TpeHyTHO
je UCTpaxuBad Ha JBa HanmoHaHa ripojekta: TP 35043 u 111 46010.

Kannunar roBopu €HIVIECKHM Je3UK M YCHEIIHO KOPHCTH padyHap y OCaBpEMEHUBambY
HAacTaBe U HaAyYHO-UCTPAKUBAYKO] IEJIATHOCTH.

Kperame y ciayxonu:

- ACHCTeHT mnpunpaBHUK, YHuBepsurer y beorpany, IlossonpuBpennu daxynrer, 1997.
TOJIUHE.

- Acucrent, YHusep3uter y beorpany, Ilossonpuspenuu daxynrer, 2001. rogune; peusdop
2007. romqune;  (ox 2003-2006 omcycTBO ca pana).

- JloneHT - 3a yXy HayuyHy oOmact Hayka o koH3epBucamy, YHHBep3uTeT y beorpany,
[Tomonpuspenuu ¢akynrer, 2012. ronune; peuzdop 2018. roaune.



2. TE3E U IUCEPTALIUJE
Marucrapcka re3a

Cue:xxana M. Mamosuh, 2001: HcnutuBame KpUOTOJEPAaHTHOCTH TEKAPCKOT KBacla
Saccharomices cerevisiae. Yuusepsurer y beorpany, IlossonpuBpennu dakymnrer, oadpameHa
4.10. 2001. ron.

JlokTOopcka 1ucepranmja

Cuexana M. CreanoBuh, 2012: OwuyBame KBaIWTETa M AHTHOKCHUAATUBHOCTH MpU
KOH3EpBHCAalby MAJMHE IIOCTYIKOM jaexuapodpu3uHr. YHuBepsuteTr Yy beorpany,
[TossonpuBpenuu dakynret, ondpamena 4. 04. 2012. rox.

3. OBABE3HHU YCJIOBHU

3.1. HacraBHu paja

3.1.1. Ancarxicman y nacmaeu 0o uzoopa y oouenma

Kammunar np Caexana M. CreBanoBuh je 10 akpemutanmje ¢akynrera Omia
aHra)koBaHa, Kao0 aCUCTCHT-NPUIPABHUK, Y pEaTU3alliji BXKOU Ha MPEIMETY:
e Texnousoruja xaahemwa 3a crynenre [Ipexpambene TexHomoruje OMIBHUX MPOU3BOIA U
[IpexpambeHe TeXHOJOTHje aHUMAJIHUX Tpom3Boma, Ojceka 3a mpexpamOcHY
texnousorujy, [losbonpuBpennu dakynrer, beorpas.

3a moMeHyTH npeaMeT je uzabpana y 3Bamwe acucterra 2001. rogune.

Hakon akpemutanmje u yBohewa pedopme HacTaBe MO HpuHIMNKUMA bonomcke
koHBeHlWje, n1p CHexana M. CreBaHoBuh je Kao acHUCTEHT OuJla aHra)koBaHa Ha M3Bohemy
BeXOM Ha OCHOBHUM CTyAMjaMa Ha CTyAMjcKOM mporpamy I[IpexpamOeHa TexHoJoruja ¥ Ha
CTyIHjcKoM nporpamy busbHa npousBoamwa, [lossonpuBpeanor gaxkynrera.

BexxkOe Ha 00aBe3HMM OpeIMeTHMa HAa OCHOBHHM aKaJeMCKHM CTyAHMjaMa CTYAHUjCKOT
nporpama [Ipexpaméena TexHoJioruja:
e Texnonomke ocHoBe xjahema (2+2) Ha wMmonmynuma: TexHonoruja aHUMATHHX
pou3Bo/ia, TexHosIornja KOH3epBUCakha U Bperha, TeXHOJIOorHja paTapcKUX MPOU3BO/Ia;
e Xuahewe u cMp3aBame mpexpamdeHux mpoussoaa (3+2) ma monyny TexHonoruja
KOH3EpBHCama U BPEHa.

Be:xx0Oe Ha M300pHMM OpeaMETHMa HAa OCHOBHHUM aKaJIeMCKUM CTyddjaMa Ha CTYAHU]CKUM
nporpamMuMa IlpexpamOena Texnosnornja u bubHa nponssoama:
e TIlpojekToBame y mpexpamOeHoj uMHAycTpUju (2+2) Ha Momynauma: TexHomoruja
KOH3€pBHCama U Bpema, TeXHOI0rnja paTapcKuX MIpOU3BOIa;
o Texnomornmja xnahewma (2+2) na ™monmynuma: BohapcTBo W BHHOTpagapcTBO H
XOopTUKyNTYypa.




Y OKBUpY HACTaBHUX AaKTMBHOCTHM, Kao aCHUCTEHT je I[oMmaraja CTyJIeHTUMa Yy
OpraHu3alMj1 €KCIIEPUMEHTAIHOT [IeJ1a BEJIMKOT Opoja AUIJIOMCKUX U 3aBPIIHUX PaJloBa.

3.1.2. Anzaxcman y nacmaesu 00 uzoopay ooyenma

Kao moment 3a yxy HayuHny oOnact Hayka o konsepBucamy, nap CHexana M.
CreBanoBuh je aHra)xoBaHa Ha HW3BOhEHY TEOPHjCKE M NPAaKTUYHE HAcTaBe Ha clieaehum
npeameTumMa (ca Opojem cTyaeHara koju goctke u 10 200 roauime):

IIpenaBama Ha 00aBE3HMM MpPEAMETHMA Ha OCHOBHHUM aKaJIEMCKHM CTy/AHjaMa CTYJIH]jCKOT
nporpama IlpexpamOena TaxHoJiornja:

e TexHosomke ocHoBe xyiahewa (2+2) monynu: TexHOJOTHja aHUMATHHUX MPOU3BOJA,
TexHomoruja KoOH3EpBUCAaka W Bpema, 1exXHONOrwja parapckux mnpousBomga (Of
nocneame akpeauTanuje oko 100 cTyaeHaTa roaumime);

e Xnahewe u cmp3aBame mnpexpamOeHux mnpousBoaa (3+2), moxyn Texnonoruja
KOH3EpBHCamka U BpEHwa.

IIpenaBama Ha K300pHOM MpEAMETY HAa OCHOBHUM aKaJEeMCKUM CTyJHjaMa CTYIH]jCKOT
nporpamMa busbHa npousBoama:

e Texunosoruja xaahemwa (2+2) moaynu: BohapcTtBo u BUHOTpaaapcTBO U XOPTHKYITYpA.

Be:xkbe Ha 00aBE3HMM MOpeIMETHMA, HAa OCHOBHHM aKaJIEMCKHM CTyAHjaMa CTYIHjCKOT
nporpama Ilpexpam0ena TaxHoJioruja:

e Texnosomke ocHoBe xjaahewa (2+2) momynu: TexHonoruja aHUMaTHUX MPOU3BOJA,
TexHonornja KoH3epBHCamka U Bpema, TexHoloruja parapckux mnpoussoaa (On
nocienmwe akpenuranuje u npeko 100 cTyneHara roauime);

e Xnahewe u cmp3aBame npexpamOeHux mnpousBoga (3+2), moayn Texnonoruja
KOH3€pBHCama U Bpemwa.

BeixOe Ha n300pHOM IpeAMETY, Ha OCHOBHUM aKaJeMCKHM CTyJHjama CTyJIMjCKOT IIporpama

bu/bHa npousBoama;

e Texunouoruja xaahemwa (2+2) moxynu: BohapcTtBo u BUHOTpaaapcTBo U XOPTHKYITYpA.

ITopen oBux npeamera, 0a 2013. roguHe je aHra)KoBaHa M y HaCTaBM Ha U300PHOM IpeIMETY
Ha MacTep akaJieMCKUM CTyAujaMa:

e TpenpoBu y Texnosoruju xiaahema u cmp3aBama npexpamOenux npoussoga (3+2),
cryaujcku nporpam I[Ipexpambena TexHosiorvja, MOAYNIH: XeMHuja U OHOXeMHja XpaHe,
IIpexpamOeHn MHKEHEPUHT.

Hp Cuexane M. CreBanoBuh je ucnospuiia Beoma nocBeheH NpucTyn y u3Bohemy Bexou
W TIpe/iaBama U3 MpeIMeTa Ha KOjuMa je HacTaBHO aHTakoBaHa. PeoBHUM mpahemeM caBpeMeHe
JUTEepaType M3 HaydyHe U CTpy4yHE oOJIacTH KOjoM ce 0aBM, Kao M y3 Kopuliheme pesyirara
COTICTBEHHX HWCTpaXMBama, KaHIWAAT j€ HAcToja0 Ja YHamnpeAd HacTaBHO—TIEAArOIIKy



akTUBHOCT. CafapkajHUM M aKTyelTHUM HACTaBHUM jeIMHHIIAMa, Ca MHOIITBOM IpUMepa U3
npakce, ycreBajia je Ja 3auHTepecyje U MOTHBHIIE CTYACHTE Ha aKTHBHO ydemnihe y HacTaBH.
Tome nompuHOCcH U 00jaBibeHa 30upKa 3amaraka 1exHonouwke ocHoge xaahera, Koja je ynpaBo
KOHIIMIIMpaHa Ja oMOryhin M MOJCTaKHE CaMOCTajaH paj CTyJeHaTa, HAPOYHUTO Ha BexkOama.
HacraBna akTuBHOCT oOoralieHa je HOBMM cajpKajuMa y LUJbY OCaBpEMCH-MBaKka HACTaBE U
BeXOH, KoprcTehu U caBpeMeHa Cpe/CTBa HACTaBe Kao IITO Cy HACTABHU (PMIMOBH U CJIajI0BH
CHUMAaHH Yy TOKY U3BOl)ea eKCIIePUMEHATa WIH Y HHTYCTPHjCKUM YCIOBUMA.

3.1.3. Pao na ysohemwy nosux Kypcesa

Kangunat np Cuexxana M. CreBaHoBuh ydecTBOBaja je Yy OCMHUILBABamby M
OpraHHM30Bamy BHILE MpeaMeTa MO aKpeAUTOBAHOM IPOrpaMy, Kao U y MHCalky IJIaHOBA U
nporpama 3a u3Boljema HacTaBe Ha OCHOBHHUM CTyaujama (Xiaherwe u cmpsasarve npexpambenux
npouzsooa u Texnonocuja xaaherwa) ¥ Ha MacTep CTyaujama u300pHH mpeamer Tpendosu y
mexHono2uju xnahera u cmp3asarea npexpamboerux npouzeooa (Moaynu: Xemuja u ouoxemuja
xpasne, [IpexpamMOeHN HHKEHEPUHT).

3.1.4. Cmyoenmcko épedonosarse nedazouikoz pada HACMAGHUKA

Kannunar np Cuexxana M. CreBanoBuh je caBeCHO M YCIICIIHO HCITyH-aBajia cBe o0aBe3e
BE3aHE 3a peayin3allijy HACTaBHUX IpOrpama ca BEIUKHM OpojeM CTy/eHaTa, a OCTBapuia je |
I00py capaimy.

[Mpoceune oreHe cTyaeHAaTa, MpeMa MmoJaluMa JOCTaBJbeHUM U3 CTYACHTCKE CIyX0e, cy
npukasaHe y Tabenu 1.

Tabesa 1. Iloganu o CTyJE€HTCKOM BpEAHOBaKY IENArOLIKOT pajia

IIpoceune onene
[Ipenmern IIxoacka roguHa
2013/14 2014/15 2015/16
Xnahemwe u cMp3aBame 4.35 413 4.09
npexpamMOeHuX Mpou3BoJia
TexHonoruja xmnahema 3,41 4,14 3,65
IIpoj eKTozaH)e y KB 5 ) )
npexpamoeHo] TP 5 ) )
WHTYCTPUJH
TexHOLOMK HOB KB 3,97 3,43 3,90
¢ OXOaBeSB;’C OB¢ | Tp 3,32 3,02 4,22
T TA 3,61 3,71 3,38




3.1.5. O6e3behemwe nacmagno-HayuHoz NOOMIAMKA

[Topen 3HayajHOT aHTa)XKOBama y HacTaBH, kanmuaar Ap Cuexxana M. CreBanoBuh je
y4ecTBOBaJla Kao MEHTOp WJIM WIAH KOMHCHjEe Y U3paJd JUIUIOMCKHX, MacTep W
CIELMjATUCTHYKHUX panoBa. Jlo caja je ka0 MEHTOp WJIM YjaH KOMHCH]E YUYeCTBOBajla y U3PaaH
18 auruioMckux pagoBa, 3 MacTep paja u 2 crnenujanmuctuuka paga (Ilpuor 3).

3.1.6. Yubenuuu, monozpaguje, 30upke 3a0amaxa, npaKmuKymu

Cuexxana M. CreBanoBuh. 30mpka 3amataka TexHonomke OcHOBe xJahema.
VYuusep3utet y beorpany, Ilossonpuspennu dakyntet, beorpan, 2018,104 ctp. ISBN 978-86-
7834-276-9; COBISS.SR-1D 262086156; CIP 621.56/.57(075.8)(076)

30mpka 3agaraka je HaMemhCHA CTYAGHTHMMa OCHOBHUX cryauja IlpexpamOene
TEXHOJIOTHje KOjU Ciymajy mnpenMeT TexHomnomke ocHoBe xiahema. [lucana je mpema
HACTaBHOM IUIaHy M TPOrpamMy HaBEeISHOT IpenMeTa, a o oOMMy U CTPYKTYpH NpuiaroheHa je
norpebama cynenara. Konmunupana je y cemam mornasiea, ca [Ipumosuma koju omoryhasajy
caMocCTaJlaH pajJl CTy/IeHaTa U JIeJI0OBUMa KOje CTYJCHTH CaMH MOIMYyHhaBajy U KOMIUIETHPA]y, ILTO
UX MOJICTHYE HAa CAaMOCTaJlaH paj U Behe aHra)koBame y HaCTaBH.

3.2. Hay4HO-HCTPa:)KMBA4YKH paj

3.2.1. Hay4yHo-uUCTPaKUBAYKHU PATOBH

Tokom pocanammer pana np CHexana M. CteBaHOBUN je CaMOCTaIHO MIIU Yy CapambH
ca ApyruMm ayropuma, y nomahuM U MelhyHapoTHUM YacomucuMa, 00jaBriIa WM CAONINTHIIA HA
CKYITOBHMa YKYITHO 86 HAy4YHHUX pajoBa, pauyHajyhu U JOKTOPCKY AUCEpPTaIM]y U MarucTapcky
te3y. Jlo n3bopa y 3Bame noreHTa oOjaBmwiIa je 62 pama, a mocie w30opa y 3Bame JOIEHTa
o0jaBmia je 24 HayuHa paga. Ox ykynmHor Opoja o0jaBJbeHUX pajioBa, Ha 51 pany je npBU WM
npyru ayrop. M3 kareropuje M20 je 5 pamoBa, a 3 pama ca SCI nmcte cy o0jaBibeHa mocie
n300pa y 3Bame JIOICHTA.

Ha ocHoBy ykynHor 6poja o0jaBibeHux pagosa kanauaat ap Cuexana M. CreBanoBuh je
70 caja, mpeMa MeTOAONOTHju MUHHCTapCcTBa MPOCBETE, HAyKe M TEXHOJIOMIKOT pa3Boja
Peny6nuke CpbOuje ocTBapuia yKymnaH Koe(HUIHjeHT HayuHe komnereHTHocTH og M = 109,9 (ne
padyHajyhu Marucrapcky Te3y), IITO je JIeTaJbHO MPUKa3aHo y Tabenu 2.



Tabena 2. Bpcra u kxBanTH(UKaIMja HAYYHO-UCTPAKUBAUYKUX pesynrara ap CHexane M.

CreBanoBuh
. ITocne
. b
M Kareropuja cmmira | yonemma | 0Py | gl
pesy Y JIOLICHTA

MoHorpadcka cryauja/

M14=4 HOTJIABEbE ¥ KEbU3U M) WitH 1 1 ) 4
pan y TeMaTcKoM 300pHHKY
MelyHapoIHOT 3Havaja

M21=8 Pany Bpxynciom 2 1 1 16
MelyHapOZHOM YacOmHCy

M23=3 Pan y melynaponaom 2 ) 2 6
YACOIHCY
Pan y HanmonanHOM

M24=3 vaconucy Mel)yHapogHOT 1 - 1 3
3Hayaja
CaomnmTeme ca CKymna

M33=1 MeljyHapoHOT 3Hayaja 10 7 3 10
TaMIaHoO y HEJIMHN
CaomnmTeme ca CKymna

M34=0.5 MmehyHapoaHor 3Havaja 8 4 4 4
[ITAMITAHO Y U3BOLY

M51=2 Pan y BpxyHCKOM Haconucy 16 12 4 32
HAIIMOHAJHOT 3HaYaja

M52=1.5 Pan y ucTakHyTOM gaconvcy 7 7 ) 10,5
HAIIMOHAJHOT 3Ha4aja
[penasame 1o MO3UBY ca

M61=1.5 CKyIIa HALMOHAIHOT 3Ha4aja 1 - 1 1,5
IITAMIIAHO Y LEIUHH
Caomuresse ca cKymna

M63=0.5 HAIMOHAJIHOT 3Hauaja 23 17 6 11,5
MTaMIIaHO Yy HEJIMHU
Caommreme ca cKymna

M64=0.2 HAI[MOHAITHOT 3Havaja 12 11 1 2,4
[ITAMITAHO Y H3BOJLY

M70=6 JoxTopcka nucepTanmja 1 1 - 6
Marwucrapcka Te3a 1 1 - 0
BurtHo moboJspmano

M84=3 TEXHHYKO PENIEH:E HA 1 - 1 3
HAIIMOHAIHOM HHUBOY

Yxynan Opoj Hay4YHHX pe3yJiTara 86 62 24
YxynHo 6oxoBa 72,2 37,7 109,9

Cnucak o0jaBpenux pagosa (I[Ipuior 1), kao U Apyru BUAOBU aHTaXOBamba y HAy4HO-
UCTPaKMBAYKOM paaly KaHIuAaTa AaTh cy Ha Kpajy U3Bemraja y [Ipunosuma.



IIpuxa3 pagosa:

O063upoM Ha MIMPUHY HAYYHO-UCTPAKUBAYKE 00JIACTH KOjy TOKPHUBA]Y IPEAMETH Xnaherve
u cmpsasarbe npexpambenux npouzeooa, Texnonouike ocrnoge xaaherwa u Texnonozuja xaaheroa, y
OKBHpY yXe Hay4yHe oOnactu Hayka o koH3epBucamwy, pajoBu Koje je kanauaar ap ChHexana M.
CreBanoBuh o0jaBuiia rpynucanu cy y Behu Opoj 1enmHa y Kojuma cy U aHaJTM3HpaHu.

Y cBoM HayuyHO-UCTpaxuBaukoM paxy nap CHexana M. CreBanoBuh ce OaBuia
WCIIMTUBABIMA U3 00JIAaCTH IPUMEHE KOHTpOJIMcaHe U MoaudukoBane atmMocdepe, pagosu 1, 7, 28,
38, 51 u 53, u y muma je yrBphuBan yrHiaj cacraBa atMocdepe Ha KBAJIMTET U BPEME UyBamba
XpaHe, Kao M caMe TEXHMYKE KapaKTepUCTHKE pacxXjaJHUX KOMOpa ca KOHTPOJIMCAHOM
arMoc(hepoM. AHAIM3UPAHHU Cy PA3IMYUTH TUIIOBH KOHTpOJHCaHe U MoIudukoBane atMmocgepe,
Kao U HUXOBa IMPHUMEHA 3a 4yBame pasnuuyuror Boha. MoaudukoBaHna atmocdepa Moxe oa ce
KOPUCTH W 3a YyBalbe HEKIMMaKTepuuHOr Boha, kao mro je rpoxhe (10, 15, 59, 60) wm 3a
CTBapam€ 3allTHTHE arMocdepe 3a paznuuuTe mnpexpambene mnpousBoge (40, 41, 43). V
XJIaJ[lhadaMa y HaIlloj 3€MJbU CBE CE BHIIIE KOPHCTH KOHTpOJMCaHa arMocdepa 3a dyBame Boha,
HapouuTo jabyka, ma je caBpemena ULO (Ultra Low Oxygen) texunomoruja, Takohe Owia npeamer
UCTpaXMBama KaHuIara y pagosuma 67, 68, 69, 77 u 83. YTBphuBaHu Cy ONTUMAIHU PEXUMHU U
TEXHOJIOIIKM TapaMeTpy 3a MaKCHMAalHO NPOJYyKaBamke BpPEMEHA UYyBama pPa3IMYUTHX COPTH
jabyKa y CBEXKEM CTamy.

Bemrauko no3peBame ce npuMeyje Ko KIMMaKTePHYHHX TUI0I0BA, a KOJ HAC Ce HajBHUIIIe
KOPHUCTH 3a J03peBame Oanana. Pagosu moa 6pojem 8 u 39 ogHOCE ce HAa TEXHUUYKE U TEXHOJIOIIKE
napameTpe J103peBama 0aHaHa y HMHIYCTPHJCKUM YCIOBHMA. Y paJoBUMa Cy JaTa pasiMyuTa
CaBpeMeHa pellleha KOMopa 3a J103peBame, Ae(huHICaHN Cy PEKUMU XJalema, rpejamba, BIaKemha,
JI01aBarba €THJICHA, Kao M FHbHUXOB YTHIAj HAa MPOMEHE Yy cajpikajy ckpoOa, mehepa, BUTaMHHA U
CEH30pHUX CBOjCTaBa OaHaHa.

ITpoGnem n36opa pacxyagHux (Giyunaa je Bpio akTyelaH U y pajoBuma noj opojem: 33 u 34
Mpe/ICTaB/beHa j€ TPOIEHA pU3MKa YyrmoTpede pacxiaaHux (iyuaa KOjU Yy CBOM CacTaBy MMajy
aTrome xjopa W Opoma, Kao M yTHIA] aMOHMjaka Ha IPOMEHE Koje ce JelaBajy KoJ Boha y
pacxjamgHUM KOMOpama, IITO je BaXHO M 3a HayKy M 3a Tpakcy y HauM Xjaamadama. Oa
npoOyieMaTHKa je BaXKHa M ca eKOJIOIIKOT CTAaHOBUIIITA.

Jexunpodpr3uHr (Cyliemhe-CMp3aBambe), Kao U JIMOpUWIN3alrja Cy OCTYIIH KO KOJUX Ce
KOH3EpBHUCAhE MOCTIKE KOMOMHOBAKHEM CYIIICHa U CMp3aBama, a yopajajy ce y HOBHj€ METOJIE Y
obnactu Texnonoruje xnahewa. Pagosu nox 6pojem: 14, 25, 27, 31, 36, 48, 50 u 61 cy u3 obmaactu
KOH3€pBHUCarma MOCTYIKOM JIeXUAPO(PU3UHT, KA0 U JOKTOPCKA JUCepTalldja KaHIuIaTa, y K0joj je
yTBphUBaHO oOdYyBama KBAaJTUTETA W AHTUOKCUAATUBHOCTH MAIMHE TMPHU AEXUAPODPUSHHTY,
THOQUIM3ALMjH U CyIIewky. Y Hamnpel HaBeACHUM pafoBHUMa JeDUHHUCAHU CY TEXHOJOIIKA
napamMeTpu 3a JIBOCTPYKO M TPOCTPYKO KOHIIEHTpHCame Boha cyllemeM Ipe cMp3aBama y
MOCTYTIKY JEXHIPO(PH3HUHT, Ka0 M YCJIOBH CaMOTl 3aMp3aBama. VICIMTHBaH je yTHIAj CTENeHa
Cylllela TIpe CMp3aBamba Ha KBAIUTET (MHAIHHUX MPOHM3BOAA HA OCHOBY IPOMEHA y XEMH]jCKOM
cacTaBy M CEH30pPHUM CBOJCTBMMAa OBaKO KOH3epBHcaHOTr Boha. Y Behem Opojy pagoBa ynopehuBan
je kBaymmTeT Boha KoOje je KOH3EPBHCAHO KJIACHYHUM CYIIEHEM, CYIICHEM-CMP3aBalkbeM U
mnopmmmzanjom 14, 21, 31, 36, 50, 56.



JInodunm3zaryja, ka0 HAYMH KOH3EpBUCamka IPEXpaMOCHHUX MTPOU3BOIa KOjUM ce y HajBehoj
MEpH 04yBa KBAJIUTET, Ca 3HAUYaJHUM OpOjeM paJioBa 3acTYIUbEHA j€ Y HCTpaKuBamy Kanauaara. To
cy pazoBu moj pexnuM opojem 2, 17, 30, 32, 35, 49, 54, 78.

Beha rpyna panoBa je u3 o0iactu npuMeHe HUCKUX TeMIlepaTypa Ha MeKapcKe MPOU3BOJIE,
Kao U MCIMTUBAKEC KPHOTOJICPAHTHOCTH TIEKapCKOT KBacia Saccharomices cerevisiae, mro je 6uo
M TIpeIMeT UCTpakKMBama KaHAumaTa y Marucrapckoj tesm (3, 4, 5, 11, 12, 26 u 62). OBa
UCTpaXMBamka Cy IMOKa3aa Ja pa3IuuuTH HAYMHA CMp3aBamkba HMMajy BEIUKU YTUIA] Ha
BUjaOMITHOCT OBHX JKMBHX helija U Ha KOHAYaH KBAJHMTET MEKAPCKHUX MPOU3BOJA. AHAIM3UPAH je U
YTHUIQ] KPHOTEHOT CMp3aBama Ca TEYHHM a30TOM, IITO IPEJICTaB/ba CaBPEMEHO TEXHOJIOIIKO
pelIeHkhe y OCTBApUBaKY BEIMKUX Op3MHA CMp3aBama. Y TBpheHo je 1a Hajehn yThIlaj Ha KBaJTUTET
uMajy yrpaBo Op3uHE 3aMp3aBarba, il U Op3UHE 0IMp3aBamba MEKapCKUX MPOU3BOIA.

[IpomyxaBame yrnoTpeOHE BPEIHOCTH XpaHE Y3 OYyBambe KBAJIHUTETA NMPH KOH3EPBHCAHY
NPUMEHOM HHCKHX TEMIlepaTypa, Kao M 3aMp3aBajbeM, IPEICTaB/ba 3HAYAjHY TPYIy paaoBa
kanaunata. OHu ce Hamasze moj OpojeBuma 6, 37, 42, 45, 47, 52, 53, 71, 72, 74, 80 u 82, a
WCTIIMTUBAHO je U OYyBame aHTHOKCHJIATHBHE aKTMBHOCTH Boha HaKoH 3amp3aBama. Hajeehu Opoj
UCTpaXMBama je Ha MaJMHU, CTPATEIKH 3HauajHOM Bohy u To cy pagosu 9, 16, 18, 19, 20, 23, 25,
29, 44, 46, 55, 57, 58, 64, 75. [leo ucTpaxkuBama OJHOCH CE M Ha MPOMEHE IPH KOH3EPBHUCAY
XpaHe cyliewmeM, pagosu 2, 13,22, 73 u §5.

Kako je np Cuexana M. CreBaHoBHh HAacTaBHUK Ha MHXCHEPCKUM IpEIMETHMA, jeaH
Opoj pamoBa ce 6a3upa Ha (heHOMEHUMA TPEHOCA TOIUIOTE W Mace, Kao M IPOIeCMMa 3HaYajHUM
IIpH OCTBapuBamy xyahema (63, 65, 81, 84, 86).

Ha ocnoBy ananmmse pagosa np Cuesxxane M. CteBaHOBHh MOXe Ce 3aKJbYYUTH JIa j¢ HCHA
HAYYHO-MCTPa)KMBAUKa aKTUBHOCT y HajBehoj Mepu M3 00JacTH MPUMEHE HUCKUX TeMIleparypa 3a
KOH3EpBHCabhE PEXPaMOCHIX MPOU3BOJIA, Tj. U3 Y)Ke HaydHe oOnactu Hayka o KoH3epBHCamy, U
TO YIPaBO U3 MpeAMETa Ha KOjuMa je HaCTaBHO aHTa)KOBaHa.

4. T3bOPHHU YCJIOBA

4.1. CTpy4yHO-nipo(hecCHOHATHHU AONPHHOC

VY crpyuHo-nipoecronannom pany ap CHexxane M. CreBaHoBuh je ocTBapuia 3Ha4YajHy
capaamy ca npuBpeaoM. AKTUBHO capalyje ca Jlenta arpapom, MHI1ycTprjoM 3aMp3HYTE XpaHe
®pukoMm U OpojHMM XJaAmadama y 3eMJbH, Beher m Mmamer kamanurera. 3axBajbyjyhu Tome
JMTUIOMCKY Y 3aBPIITHU PAJIOBU CTY/I€HATa PEATM30BaHH Cy €KCIIEPHUMEHTAIIHO Y HHTYCTPH]CKUM
yciaoBuMa. OcuM Tora, CTyJeHTHMa je oMoryheHo nga y CKJIONy HacTaBe M3 IpeaMera
Ilpakmuuna obyka I mocere OpojHe MOroHe npexpamoeHe naaycrpuje. Ocum Tora, ocTBapuia je
U capaliiby ca IpyrMM Hay4HHUM M CTPYYHUM MHCTUTYIMjaMa.

Kangunat ap Chexana M. CrteBaHoBMh MMa yKynmHO 54 CaolIITEHa HA Pa3IUYUTUM
CKymoBHuMa, oj Tora 18 je MelyHapoaHor KapakTepa, a 36 pajoBa Cy CaoNIITeHA Ha CKyIIOBUMA
HalMoHanHor 3Hayaja. Onx Ttora, 10 pajgoBa caommTeHMX Ha MelhyHapOJHHM CKYIIOBHMa
[ITaMIaHa Cy y [eJMHY, a 8 je mTaMmano y u3Boay. Mel)y caonmremMa HallMOHAHOT 3Ha4aja
24 pana objaBibeHa Cy y LIeJHMHH, a 12 je mramnano y u3zBoay. Hakon u3bopa y 3Bame JoLeHTa
KaHAuaaT uMa 15 caommrema, /7 Ha Mel)yHapOJAHUM CKYMOBHMA OJ KOJUX Cy 3 IITaMmmaHa y
1esnuHy, a 4 y uzpoay. O 8 caoniurema HAIIMOHAIHOT 3Haydaja 6 je ITaMIIaHo y HEeJNUHY, 1 paay
W3BOJy, a Mpe/iaBame MO MO3WBY, MITAMITAHO Yy IenuHu, caommTmia je 2018. rogune Ha 31.
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Kourpecy Procesing ’18., ka0 TpBU U jJEOIWHU ayTop paga mnonx HazuBoMm: [IpemHocTH
arodUIH3alMje Kao CaBPEMEHOT HaYMHA CYyIliekha (II03UBHO MUCMO Y MPHUIIOTY).

buna je unan Hayunor ombopa 3. Mehynaponnor Cumnosujyma ISAE 2017 oapsxanor
20-21. 10. 2017. rogune y beorpany, CpOuja, xao u wian Hanmmnonamxor Hayunor Casera 48.
Mehynapoanor KI'X Konrpeca 2017. rogusne (y mpuiory).

Jlo caja je ka0 MEHTOp WM WiaH y KOMHCHjaMa y4ecTBOBaia y u3paau 18 ITUIIOMCKHX
pamoBa, 3 macTep pana u 2 cnenujanuctudka paga ([Ipumor 3).

Kanmunar np Caexxane M. CreBaHoBuh je yuecTBOBaJIa Ka0 UCTPAXKHUBAY y peann3aiuju 6
npojekara. TpeHyTHO je WCTpaXMBad Ha JBa HAIMOHAJIHA IIPOjeKTa Koje (QUHAHCHpa
MuHHCTapCTBO MPOCBETE, HAyKe M TEXHOJOMKOr pa3Boja Pemybmuke Cpouje, TP 35043 u Il
46010 (ITpustor 2 u mOTBpA).

Penensent je wacomuca Thermal Science ThSci2016.012 (y npuitory).

Taxobhe, kannuaar ap CHexxane M. CreBaHoBUN je jeraH O ayTopa TEXHUUYKOI pelleHha
M84 - BuTHO MO0OJBIIAHO TEXHUYKO PEIICHE HA HAIIMOHATHOM HUBOY (10Ka3 y mpUIIOTy).

4.2. JlompuHOC aKaJeMCKOj H IIMPOj 3ajeTHULH

Kaumunar np Caexxana M. CteBanoBwuh je yuecTBoBaya y akpenutanuju [lossorpuspeanor
dakyntera Yuusepsureta y beorpagy 2007/2008, kao u 2013. ronune.

4.3. Capaama ca IPyrMM BHCOKOUIKOJCKHMM, HAYYHO-HCTPAKMBAYKHM YCTAaHOBaMa y
3eM/bH U HHOCTPAHCTBY

Kpo3 nocamammsu pag u capaamy, yuemhe y MpojeKTuMa M KOayTOpCTBUMA Y Hay4YHO-
UCTPAXXUBAYKUM U CTPYYHUM pasioBuma, Ap CHexxana M. CreBaHoBHN je ocTBapuiIa capaamy ca:
e MamuHckuM ¢akynteToM, Y HUBep3uTeT y beorpany,
HNucturyrom 3a BohapctBo, Yavak,
XemujckuM (axkynreroMm, YHuBep3urter y beorpany,
WNHucTuTyToM 3a oniiTy ¥ GU3NUKYy XeMHjy, YHuBep3uTeT y beorpany,
3emspozenckuM ¢pakynretom, Ckorbe, MakenoHuja,

e UXTM, Yuusepsurer y beorpany,
e ArpoHoMmckuM ¢akynterom, Yauak, YHUBep3ureT y Kparyjesuy.

HaBenene monmatke motBplhyjy momanu HaBeieHu y bubnumorpaduju, xao u ydemrhe y
npojexTrMa (MoIaly y Mpuiio3uma).

4.4. llpeaceqHNK WM WIAH OPraHa yNnpaB/bamba, CTPYYHOI Oprana, noMmohumux
CTPYYHHUX OPraHa /M KOMHUCHja HA GaKyJITeTy WM YHUBEP3UTETY y 3eM/bH HJIU
HHOCTPAHCTBY

Kanmunar ap Cuexxane M. CreanoBuh je Omma uman Kommcuja 3a o6e30ehuBame

kBanuTeTa u camoBpenHoBarbe KOKC na IlosmonpuBpennom dakynretry, beorpan y nepuomy
2012-14. ronune (MOTBp/Aa O UMEHOBAKY Y MPUIIOTY).
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4.5. PykoBoheme WJIM YJIAHCTBO y OPraHMMA WM NPO(PECHOHAJHM YAPYKeHHUMa HIN
OpPraHu3anMjaMa HAUMOHAJHOT UJIM Mel)yHapoaHoOr HMBOA

Unan je pymrsa 3a xnaheme KI'X npu CMENUTC-y (moTBpAa o WiIaHCTBY Y IPUIIOTY).

4.6. OcTaJjie pejieBaHTHE AKTHBHOCTH

4.6.1. CtpyuyHa ycaBpmiaBama, CTUIICHUje U Harpajae

Hp Cuaexxana M. CreBanoBuh je moOuTHUK BuIe AoMahux u MehyHapogHUX CTHIICHIH]ja
W Harpaja:

e VYV TOKy OCHOBHUX CTyAHWja Owia je crTureHaucra YHuBep3ureta y beorpamy 30or
pe3yiaTara OCTBapEHUX y TOKY OCHOBHHX CTY/IHja.

e Kao mocnemumiomar; gobuia je CTHNEHAW]Y 3a TalieHTe MUHHUCTapCcTBa 3a HAyKy H
pa3Boj.

e |100C-a (International Olive Oil Council) crunenauja joj je omoryhusia ycaBpiaBame y
I'pukoj (HoBeMOap-nemembap 1995. roaune).

e Vcaspmaame y MU3spaeny y Volcani Centre, Tel Aviv (bebpyap-mapt 2001. roaune) u3s
obmactu: Research and Development in Postharvest Biology and Technology, 6uio je
noj nokpoBuresbctBom MASHAV-a — Ministry of Foreign Affairs — Centre for
International Cooperations.

e DSE crunenmmja (German Foundation for International Development) 3a ycaBpiiaBame y
Centre for Food, Rural Development and the Environment y Hemaukoj (jyn-asryct 2002.
TOJINHE).

e JloOutHuk je Harpage 3a wmarmcrapcku pan 2002. rommHe on PemyOmuukor
MuHucTapcTBa 32 HayKy, TEXHOJIOTH]Y U pa3BOj KOja j6 HaMEHWeHa HajOOJbUM MIIAIUM
UCTpaXMBAaYMMa ¥ HAyYHUIMMA.

4.6.2. CeMmuHapm, 00yke, paJMoHHIe, KYpCeBH

2003. - ,lloGospmiame TMpenaBaykKMX ¢ HCTPAKMBAYKHX AaKaJIEMCKUX BEIITHHA Y
MoJHONIPUBPETHUM Haykama“. Opranuszatop [loskompuBpennu QaxynTeT, YHHUBEP3UTET Y
beorpany u O6pazouu dhopym, beorpa.

2009. - Academic skills course, Beograd, Srbija, dr Steve Quarrie,

2009. - EnexrpocHkr n3Bopu HH(POpMHUCama y HAyIIH — 3Ha4a]j, BPCTE, IOCTYITHOCT, TPOIIeHa
Bpeanoctu‘, KobCOH cepsuc, IX 2009, beorpaz.

2010. - 3aBpmrmra 00yKy 3a CEH30pHOT oremHuBada npema ctaraapay 1SO 8586-1: 1993. X
2010. ronune, beorpan.

2017. - TloGospiIame eHepreTcke ehUKacHOCTH Y HOBUM TEXHOJIOTHjaMa Xial)era oroJHIM
3a O4yBame KIMMATCKUX yclioBa M 030HCKOT omoTaua. 7.12. 2017. KI'X, CMEUTC, Casa
uenrap, beorpan.
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5. 3AK/bYYHO MUIIVBEILE U ITPEJIOT" KOMUCHUJE

VY3umajyhu y o03up ykymHe pe3yaTare y HacTaBHO], HAyYHO-UCTPAXKUBAYKO] M CTPYUHO]
AKTUBHOCTH, aHAJIM3€ JIOCAIAIIBET paja 1 carjeaBama 00aBe3HUX U M300PHUX YCIIOBA KOjU CY
pelieBaHTHH 3a W300p y 3Bamke BaHpeAHH mnpodecop 3a yxky Hayduny oOmact Hayka o
KoH3epBucamwy, Komucuja cmarpa ga je kanamumar ap Caexxane M. CreBaHoBuh, OIICHT,
MoKazaja 3amakeHe pe3yJiTaTe y CBUM 00JIacTUMa paja.

Hp Cuexxana M. CreBanoBuh mocenyje TyroroJuilii-e MEelaromko UCKYCTBO y H3BOhemYy
TEOPHjCKE W NPAaKTUYHE HACTaBE Ha 00aBE3HUM IpeaMeTHMa TexHonowke ocHoge Xaalera W
Xnaherwe u cmpsasarbe npexpambenux npouzeooa, Kao M U300PHUM IpeaMeTuMa 1exHonocuja
xnaherwwa n Tpenoosu y mexuonocuju xaahera u cmp3asaroa npexpambenux npou3eo0d Ha CBUM
aKaJeMCKUM HHBOMMA, KOjU MPHUIMANajy yK0j HaydHoj obnactu Hayka o koH3epBucamy. Tokom
TOT MEPHO/Ia YYECTBOBAJIA je Y (popMUpamy IUIaHOBA U Mporpama 3a HaBeJCHEe MpeIMeTe, Kao
Ha yHampehemy W OcaBpeMEmHBamby HACTaBe Ca BEIMKHUM OpojeM CTyIeHTara, KOju Of
akpenutanuje usHocu u oko 200 cryneHara roaunime. AyTop je 30upke 3aaaraka TexHOIOIIKe
ocHOBe xJsahema, Koja je HamMemeHa cryaeHTuMa [IpexpamOeHe TEXHOJIOrHje Kao TMOMOhHU
yIIOGHUYKU MaTepujall U3 KICTOMMEHOT IIpeIMeTa, KOju MpuIiaja y»xoj HaydHoj obnactu Hayka o
KOH3epBHUCcamy. [lopen Benukor anraxoBama y HactaBu, 1p CHexkana M. CreBaHoBUh TocTHX)e
3aMakKeHEe Pe3yJsiTaTe M KpOo3 MEHTOPCTBA M WIAHCTBA y KOMHUCHjaMa y M3paau 18 MUIIoOMCKHUX
pamoBa, 3 MacTep pajia u 2 CrelujaucTHIKa paja.

Hp Cuexana M. CteBanoBuh je 10 cama, camMa WM y capaiibu ca IPYIHM ayTOpHMA,
o0jaBuna wiM caonmrtuia 86 HaydyHUX pajgoBa, ca YKYOHUM KOe(hUIUMjEeHTOM HaydHe
komnereHTHOCTH M=109,9, a npBu wim apyru ayrop je 51 panma. Y Hajsehoj mepu, pamoBu cy
yIIpaBO M3 IpeIMeTa Ha KOjUMa je HaCTaBHO aHTa)XOBaHA y OKBUPY yXe HayuHe obnmactu Hayka
0 KoH3epBUCamy. HakoH m300pa y 3Bame jAoleHTa oOjaBwia je 24 pama, o Kojux cy 3 y
HaydHUM yaconucuma ca SC| nucre. YuecTBoBajia je y peaqu3anyju 6 npojekara u TPEHYTHO je
aHT)KOBaHA Ha 2 HAIMOHAIHA TpojeKkTa. YcaBpmaBaia ce y ['pukoj, U3paeny u Hemaukoj, a
noxahana je u BHIIE ceMUHapa, oOyka M KypceBa. OcTBapwiia je YCHEIIHY capaimby H ca
KoJierama ca Jpyrux (pakynrera ¥ MHCTUTYTA, Ka0 M U3 HHOCTPAHCTBA.

Takohe, np Cuexxana M. CteBaHoBuh je umana W 3Ha4ajHy CTPY4YHY aKTHBHOCT, Kao M
capaamby Ca TPUBPEAOM, INTO je Jamo JonpuHoc capagmu dakynrera ca mpuBpeaoM, a
CTylIeHTUMa je oMoryheHo aa y ckiomy HactaBe W3 npeamera [Ipakmuuna oOyka I mocere
OpojHe MoroHe npexpaMmOeHe HHIyCTpHUje.

CaruienaBajyhn nocagammu negaromKku, Hay4YHu U cTpy4uHn paa, Komucuja cmarpa
Aa Cy Y NOTIHYHOCTH MCIIYH-€HU CBH YCJI0BH JAe()MHUCAHM 32aKOHOM O BUCOKOM 00pa3oBamy
n IIpaBMWIIHUKOM 0 MHHHMAJIHHM YCJIOBMMA 32 CTHLIAKke 3Balkba HACTABHHKA Ha
Yuusep3urery y beorpaay m npennaxke U3zoopnom Behy IlossonpuBpennor ¢aky.arera,
YuuBep3urera y beorpany m Behy Omorexmmukmx Hayka na ce ap ChHexkana M.
CreBanoBuh muszabepe y 3Bame m Ha pagHo Mecto BAHPEJIHUW ITPO®ECOP 3a yiy
Hay4Hny obsnact HAYKA O KOH3EPBUCALY.

beorpan-3emyH,
03.09. 2018. roause.
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YJIAHOBU KOMUCHIE:

Jp Maptun Bepem, penosuu npodecop y neHsuju,
npeacenasajyhu Komucuje,

Yuusep3utet y beorpany, [Tossonpuspenu dakynrer,
(Yxa Hayuna obact: Hayka o KoH3epBHCa®bY)

Jp Bpanucaas 3aaTkoBuh, penoau npodecop y neH3uju,
VYuusepsurer y beorpany, Ilossonpuspenau dakynrer,
(Yxa nayuyna o6nact: Hayka o KoH3epBHUCa®Y)

Jp ®panu Kocu, penoau npodecop y neH3uju,
VYuusepsuter y beorpany, MammHacku dakynrer,
(Y>xa Hayuna obnact: TepMoTexXHHKa).
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NPUJIOI 1

CIIMCAK CAOINIITEHUX U OBJAB/JBEHUX HAYYHUX U CTPYUYHHUX PA/IOBA
AP CHEKAHE M. CTEBAHOBHU'h

A) PAJIOBU OBJABJ/BEHH JIO U3EOPA V 3BAILE JIOLEHT

Monorpadmuje, monorpadceke cryamje, TeMaTcku 300pPHULN, JeKCHKorpadcke u
kaprorpadcke nyboaukanuje mehynapoanor 3uauaja

Momnozpagpcka cmyouja/noznaswe y kwuzu MI12 unu pao y memamckom 300pHUKY
melhynapoonoz 3nauaja (M14=4)

1. Jankovi¢ Miodrag, MaSovi¢ Snezana (2003). Influence of controlled atmosphere storage on
apple quality. In Book “Food Technology and Quality Evaluation”. Eds: Ramdane Diris,
University of Helsinki, Finland & Arun Sharma, Food technology Division, India. Science
Publishers, Inc. Enfield, New Hampshire USA. p. 96-103. ISBN 1-57808-235-8.2002.

PanoBu 00jaB/beHM V HAYYHHUM YACONUCUMA MehYHAPOIHOT 3HAYAjA, HAYYHA KPUTHKA
ypehuBame yaconuca (M20)

Pao y epxynckom meljynapoonom uwaconucy (M21=8)

2. Novakovi¢, M., Stevanovi¢, S., Gorjanovi¢, S., Jovanovié, P., Tesevi¢, V., Jankovi¢, M.,
Suznjevi¢, D. (2011). Changes of Hydrogen Peroxide and Radical Scavenging Activity of
Raspberry During Osmotic, Convective and Freeze-drying. Journal of Food Science, 76 (4),
C663-C668. IF (2011) 1,658.

36opuunu mehynapoaaux Hayunux ckynosa (M30)

Caonwimerve ca meljynapoonoz ckyna wumamnao y ueaunu (M33=1)

3. Masovié, S., Jankovi¢, M. (2002). Quality Changes of Yeasted Dough Influenced by
Different Freezing Regime. Proceedings of The seventh Cryogenics 2002, IR Congress.
Prag, Czech Republic, 23-26. April, p. 190-195.

4. Jankovi¢, M. Masovi¢, S. (2002). The Difference in Quality of Convectively and
Criogenically Frozen Pestry Products. Proceedings of The seventh Cryogenics 2002, IIR
Congress. Prag, Czech Republic, 23-26. April, p. 195-201.

5. Masovié, S., Jankovi¢, M. (2001). Influence of freezing regime on yeasted dought changes.
XIV International Congress Cereal-Bread. Novi Sad, 7-9. June, p. 173-176.
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10.

11.

12.

13.

14.

15.

16.

Anti¢, B., Jankovi¢, M., MasSovié, S., Vuleti¢, N. (2001). Adventage of cereals preservation
by cooling. XIV International Congress Cereal-Bread. Novi Sad, 7-9. June, p.137-140.
Jankovi¢, M., Masovié, S. (2000). Fruits storage in controlled atmosphere cold rooms.
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AHTUOKCHJIATUBHOT TOTEHIMjajla MpH cMp3aBamy ManuHe. Knumamuszayuja, epejarve,
xnaherwe KI'X, Vol 43, 6p. 2, p. 89-93. BIBLID 0350-1426 (206).

Leposavi¢ A., Risti¢ M., Popovi¢ B., Mitrovi¢ O., Stevanovié¢ S., Veljkovi¢ B. (2016).
Improving the processing of raspberry by freezing. Journal of Mountain Agriculture on
the Balkans, 19, n.6: 144-162. ISSN 1311-0489. http://www.rimsa.eu/index.php/journal

21



76. Munena Otouh, Mupko Komaruna, Henan Pymoma, Ypom MunoBandyeBuh, Cphan
OtoBuh, Cue:xxana CreBanoBuh (2017): YnoTrpeba reorepMaine eHepruje y opraHcKoM
PankunoBom 1ukiycy (ORC). Yaconuc: Kiumamuzayuja, epejare, xnaherwe. 46, 6p. 3,
p. 233-236. (BUBJIN]] 0350-1426)

77. Cuexxana CreBanoBuh, Pane PanojeBuh, JI[paran Mapkosuh, Munena Otosuh, Yporu
MunoBanueBuh, Bojucnas Cumonosuh, (2017): Cxknaaumreme jadyke y Xaaamadama ca
VYJIO armocdepom. Yaconuc: Knumamuszayuja, epejarve, xaahere. 46, op. 4, p. 323-328.
(BUBJIN ] 0350-1426)

IIpenaBama o NO3MBY HA CKYHOBHMAa HAIIMOHAJHOT 3HA4Yaja (M60)

Ilpeoasarse no nozugy ca cKyna HayuoHaIHo2 3Hauaja wimamnano y ueaunu (M61=1,5)

78. Cuexxana CteBanoBuh (2018). Ilpexnoctn nmodunuzanyje Kao caBpeMEHOT HadyMHA
cymema. 31. Kongres Procesing /8. bajuna bamra 6-8. Jyn 2018. 360pHuk pamosa, p.
141-146. ISBN 978-86-81505-86-1 COBISS.SR-ID 265427980 (1m03uBHO MTHUCMO
y MPUIIOTY).
https://izdanja.smeits.rs/index.php/ptk/issue/view/304

Caonwimere ca cKkyna HayUOHAIHO2 3HaYaja wumamnano y yeaunu (M63=0,5)

79. MunoBanueBuh Ypom, ®paniy Kocu, Munena CrojkoBuh, CHexana CrteBanoBuh
(2013). TINapamerapcka aHanu3a paja TOIUIOTHE IyMIle 3a TMPHUIPEMy Ba3ayxa 3a
npoBeTpaBame ckiaauinTa mehepa. 36opHuk panoa, 44. Mehynapoonu konepec KI'X,
CMEUTC (ASHRAE, REHVA, IIR), Beorpan 4-6. nenem6ap, CD-ROM, 15. 1-7.

80. Cue:xkana CreBanoBuh, ®panny Kocu, [Jlparan Mapkosuh, Ypom MwunoBanyesuh,
Munena CrojkoBuh, Bojucnas CumonoBuh (2014). Vtunaj cmp3aBama Ha KBAaJUTET
jarogacror Boha. 30opHuKk panoBa, 45. Mehynapoonu kounepec KI'X, CMEUTC,
(ASHRAE, REHVA, 1IR) beorpan, Caga Ilenrap 3-5. nenemb6ap, CD-ROM, 34. 1-6.

81. Ypomr MunoBanueBuh, ®pann Kocu, Munena CrojkoBuh, CHemxana CreBanoBuh
(2014). Tlpena3 TOmIOTE M Biare ca CMp3HYTE MOBPIIHHE — HHKCHEPCKU IMPUCTYI.
360pHuK panoBa, 45. Mehynapoonu konepec KI'’X, CMEUTC, (ASHRAE, REHVA, IIR)
Beorpan, Casa Ilenrap 3-5. nenem6bap 2014. CD-ROM, n. 30. 1-7.

82. Cuexana CreBanoBuh, Tama Ilerposuh, Anekcanmap JlemocaBuh, ®pannm Kocw,
Hparan  Mapkosuh, Bojucnas Cumonosuh (2015). IIpomena xkBamuteTa U
AQHTHOKCU/JIATUBHE AaKTHUBHOCTH jaroje HaKOH 3aMp3aBama. 300pHHUK pagoBa XX

Casemosarwa o buomexnonozuju ca mehynapoonum yueuthem, Yauax 13-14 mapt 2015.
p. 327-333.
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83. Cue:xkana CreBanoBuh, Pane Panojesuh, ®pann Kocu, lparan Mapkosuh, Bojucnas
Cumonosuh, Ypom MunoBanueBuh (2015). OnTumanHu PEKAMH 3a CKIAAMIITEHE
jaoyke y ULO xmagmwauyama. 300pHUK pamoBa, 46. Mehynapoonu rouepec KI'X,
CMEUTC (ASHRAE, REHVA, IIR), beorpan, Casa L{enrap, 2-4. neuem6ap, CD-ROM,
n. 37.1-7.

84. Ypom MwunoBanueBuh, CpoucnaB ['eanh, Mwunena OtoBuh, CHe:xkana CrteBaHoBuh
(2016). Hcnurusame nephopMaHcH XJiaImkaKa Ba3lyxa ca OpeOpeHUM IieBUMa. 300pHHUK
panoBa, 46. Mehynapoonu xonepec KI'’X, CMEUTC (ASHRAE, REHVA, IIR), Beorpap,
Caga IlenTap, 30.11.-2.12. p. 193- 204.

Caonwmerve ca cKyna HaUUOHAIHOZ 3HAYAja WIMAMRAHO Y u3600y (M64=0,2)

85. Tama IlerpoBuh, CHemxana CreBanoBuh, J[paran Mapxosuh, Anekcanmap Jemuh
(2018): VYrtumaj cymema Ha (QUINIKO-XEMHUJCKE W CEH30pPHE KapaKTEPUCTUKE ILIOI0BA
jabyke. 31. Kongres Procesing ’18. bajuna bamra, 6-8. jyn, 300pHuK pe3umea pajiosa p.
77.

Texunuka peuiemna (M80)

Bbumno nobosuwano mexnuuko pewiere Ha HAWUOHAIHOM HUugoy (M84=3)

86. ®pann Kocw, [paran Mapkosuh, bpanucnas JXukosuh, CHemxana CrteBaHoBmh,
Munena CrojkoBuh, Anekcannpa CperenoBuh, Ypou MunosanueBuh (2015). Kackanuu
cuctem NH3/CO; 3a npumeny y npexpaMOCHO] HHIYCTPH]H.

TexHuuko pememe - M84, 6p. 3298/3 ox 22.01.2015. ronune.

O0jaB/beHa 30MpKa 3a1aTaKa U3 00,1aCTH 3a KOjy ce Oupa
Cue:xkana M. CreBanoBuh. 30upka 3amataka TexHonomke ocHOBe XJjahema.
VYuusepsutet y beorpany, [lossonpuBpennu ¢akynrer, beorpaa, 2018,104 ctp.

ISBN 978-86-7834-276-9
CIP 621.56/.57(075.8)(076)

COBISS.SR-ID 262086156.
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IMPUJIOI" 2.

CIIMCAK ITPOJEKATA

HauuonajHu npojexkTu

IIpojekar BTH 4.2.1.0725.b: IlpomsBoam ox wmanuHa. Hanmonannu mnporpam -
OnoTexHoyIoTHja y arpouHaycTpuju. [Iporpam mpousBoname U npepaae Boha u rpoxha.
MuHUCTapCTBO 32 HAYKY, TEXHOJIOTH]Y U pa3Boj Biane Penyonuke Cpouje, 2002- 2004.

IIpojekar BTH 0510: Pa3Boj TeXHOJOMIKKX IMOCTYIaka mpepaze Boha 3acCHOBaHUX Ha
mpolecuMa OCMOTCKOT KOHIIEHTpHcama. [Ipojekar MuHHCTapCTBA 32 HAYKY U 3aLITUTY
JKUBOTHE CpPEeIMHE, Y OKBUPY TeXHOJIONIKOT pa3Boja u ouorexnojoruje 2002-2004.

IIpojekar BTH 341001: Ilpou3Boau BuIIer cTeneHa mnpepaae MaiuHe. HanuonanHu
nporpam - 6uorexHosoruja y arpouraycrpuju. 2005-2007.

WNuoBammonn mnpojexkar WII. TUIL. 1/41: Pa3Boj m TpOjeKTOBamE TEXHOJIOTHjE 3a
WHYCTPUjCKY MTPOU3BO/IEbY HOBUX MPOU3BOa Ha 6a3u manuue, 2008-2009.

ITpojexkar MU 46010: Pa3Boj HOBUX MHKAIICYTallMOHUX M €H3UMCKUX TEXHOJIOTHja 3a
NPOM3BOAKY OHOKaTamu3aropa M OWOJOIIKM AaKTUBHUX KOMIIOHEHTH XpaHe Y IHJbY
noBehama ®WEHE KOHKYPEHTHOCTH, KBanutera U 0Oe30emnoctn. 2011-2018.
MuHHCTapCTBO 32 HAYKY M TEXHOJIOWIKHU pa3Boj Biage Penmyb6nuke Cpouje.

ITpojexkatr TP 35043: HcrpaxuBame M pa3Boj ONpeMe M CHCTEMa 3a HUHIYCTPH)CKY
MIPOU3BO/IRY, CKIAAMINTEeHE U Tpepany moBpha u Boha, 2011-2018. MunucrapcTBo 3a
HayKy M TEXHOJIOLIKHU pa3Boj Biane Pemy6nuke Cpbuje.

mPUJIOI 3

MEHTOPCTBA U YWIAHCTBA Y KOMUCHUJAMA

Macrep panoBu

1. TIIpomena xBamuTeTa IpH cMp3aBamy KymuHe copte Topubpu m Yauancka Oectpra (2016).
Huxona Unuh XX 14/30. — MenTop

2. TlpemHocTy KOH3epBHCamba MECa HUCKUM TeMiieparypama (2015).
[erap Wnuh TX 12/163 — Ynan komucuje

3. VYrumaj ambanaxke Ha OuyBame KBAJUTETAa MalWHE y YCIOBMMA IMacUBHE Moaudukanuje
armocdepe (2016). bpankuna Crapuesuh - Unan komucuje.
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CrnenujasucTH4Ki pagoBu

1.

VYTHaj MOMEHTa cMp3aBamba Ha KBAIUTET Pa3UUMTHX TUIOBa xiueba (2015).

Munan Muneruh 12/10 - Ynan komucuje.

YTuma) muodunnzanyje Ha BUjaOMIHOCT W alMIOTEHY aKTHBHOCT ayTOXTOHHX OaKTepHja
MJIEYHE KHCENMHE MPHJIMKOM IMPHMEHE pa3inuyuTuxX Kpuonporektanarta (2016). Meana M.
Jlazapesuh - Unan komucwuje.

JAunjioMcku pagosu

1.

10.

11.

12.
13.

14.

15.
16.

17.

18.

[Ipomene npu 3amp3aBamy mpexpambennx mpousBoxaa (2016). 3opuma Tpajxosuh Th 99/65 —
MenTtop

Uysame jaromacror Boha y MmoaudukoBanoj armocdepu (2016). Jenena Mutuh Th 01/33 —
MenTtop

TeXHONOMmKHN TMOCTyNaK cMp3aBamkba OOpPOBHUIE Y TMOrOHY Xnagmade ,,Opukoc” 1.0.0.
Mojxosuh, BasseBo (2016). Bnagucinasa Munosanosuh Th 03/19 - Mentop

[Iponec cmp3aBamba ManuHe y TIOrOHY ,,ArponaptHep™ (2016). Ana Pucumosuh Thb 03/56 —
MenTop

[ToctxapBect TexHONormje 3a dyBame KpacTtaBma (2016). Becna bpajosuh TH00/101 —
MenTtop

UyBame mapazgaj3a y xumaamadu (2014). bpanucmaB Humwurtpujesuh Th 06/39 -  Unan
KOMHUCH]E.

TexHOJIOMIKK TOCTYNAaK CMp3aBama MAJIMHE y MOTOHY ,, Frutti Co*“ Jby6oswuja (2013). CreBan
Munosanosuh Th 05/13 - Unan komucuje.

UyBame jabyka y ULO xonrtpomucanoj atmochepu y GREENY — Opaman (2013).
Anexcannap Byjuh KB 07/520 - Unan komucuje.

[oron 3a muodunuzanujy EJIBU Bameso, (2014). Hemawa Cunuh Tb 05/698 - Unan
KOMHUCH]E.

TexHomnomku noctynak cmp3aBamwa Kynuse y norony b.C.A. ®PYUT I'yua, (2014). Jenena
Cperenosuh Th 02/108 - Unan komucHuje.

TexHOIOMKH MOCTYNaK MPOU3BOAKE CMP3HYTUX roToBuX jena, (2014). Tamapa Unuh Th
06/63 - Ynau komucuje.

Ypehaju 3a cMp3aBame nucHaror tecta. Meana Mapkosuh TP 08/554 - Unan xomucuje.
JuHamnuka KOHTposicaHa atMocdepa 3a dyBame jadyke. Cernana Cyboruh KB 09/329 -
Usian koMucHje.

[IpomeHne HyTpUTHUBHHX CBOjCTaBa Boha mpH KOH3EpBHcamy cMmp3aBambeM. AHa Jestuh KB
09/182 - Ynan xoMucwje.

3amp3aBame Meca. [Jyman Hukomuh TA 12/889, 12.10.2017. - MenTop.

KonsepBucame meca kcepoanabuozom. buspana JbyGojeBuh TA 12/640, 22.11.2017. —
MenTtop

[IpousBoau ox 3amp3HyTOT JHcHaTOr Tecta. Anexcanapa Mapkosuh TP 11/261 2.11.2017. —
Menrtop.

KonzepBucame KOHAWTOPCKHX NPOM3BOAA 3amp3aBambeM. 3opunia Tomuh TP 11/348,
7.03.2018. - MenTop.
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JETIHLHA CEMECTAP 2013/2014. 'O/IHHE O6pazan 26

HHAUBUAYAJHHA CTATUHCTHYKH U3BEIIITAJ O BPEJHOBAILY
NPEJATIOIIKOL PAJA CAPAJTHHKA YHUBEP3HTETA ¥ BEOI'PATY

dakyJrer Homonpuepenny gakyarer
T —— TexHoNoruja KOH3EpBHCALA U BPelbi
v porp 111 ropuua
Hasup 1 muipa npeamera IlpojexTorame y npexpamM0Oenoj HHAYCTPHjH
CapajHuK 4Hju ce pan BpeaHyje Crexxana Cresanosuh
bpoj cTyieHaTa KOjH ¢y YYECTBORAIM Y
BpEIHOBabY CapaJHHKa Ha OBOM NPEAMETY
bpoj cryaeHara xoju Mmajy obasesy aa
CNYINAjY CApaHHUKA HA OBOM [PEAMETY
P.6p.[Tepame ITpoceyna oneHa
a) sekOe 5,00
1. i{/la nu ce HacTaBa peAOBHO OApKaBa
0} KoHcyITalH]e 5,00
9 Pa3yM/LHBOCT M HAYMH H3J1arama MatepHje npensHleHe 5.00
" |upeameToM )
3 ToacTHiake CTY A6HATA HA AKTHBHOCT, KPHTHYKO PA3MHIILLAFRE 1 5.00
" |KpeaTHRHOCT ’
4 BexOe capasHika NOMaxKy CTYACHTY 1a JTaKIIE CaBnajaa MaTepHjy 5.00
" |npenguljeHy NpeaMeTOM ’
5. |Capaanuk naje xopucHe Hudopmaunje 3a Oyayhu paj cTyaeHara 5,00
6 CapaHrK 0AroBapa Ha MHTamka H BOAX pauyHa O CTY1eHTCKHM 5.00
" |koMeHTapumMa ’
7 TIpoheCHOHANTHOCT M ETHHHOCT CAPAAHNKA Y KOMYHHMKALK]H Ca 5.00
" |eTygeHtHMa )
P OO0jeKTHBHOCT M HEMPHCTPACHOCT Y OLIEHH 5.00
" |3Hama cTyaeHaTa ’
9, |OmmuTH yTHCAK 5,00
10, [VKYTIHA TIPOCEYHA OLIEHA (npocek nperxoanunx 10} 5,00
Komenrap: /

7




JIETIbH CEMECTAP 2013/2014. TO/IUHE

Obpazan 26

HHAUBUJAYAJIHU CTATUCTHYKH U3BEHITAJ O BPE/IHOBAILY
NPEJATOLIKOT PAJA CAPATHHKA YHUBEP3IUTETA Y BEOI'PAIY

Makynrer

Homonpuspeanu gaxkyiarer

CTyaMjcku nporpam

111 roguua

Texso/loruja paTapcKux npou3Boga

Hasus u mndpa npeamera

IIpojexToBame ¥y npexpamieHoj HHIYCTPHjH

Capansuk 4Mju ce paj BpeaHYje

Hou, ap Cuesxkana Cresanosnh

Bpoj cTyneHaTa KojH ¢y y4ecTBOBAH Y
BpCAHOBAY CAPAAHMKA HA OBOM MPEAMETY

bpoj cTyaeHaTa Koju uMajy obaBesy aa

CAYLUAJY CApaAHKKaA HA OBOM [IPEAMETY 25
P.6p. Tepamwe ITpoceuna onena
a) BexDe 5,00
. {/la 14 ce HacTaBa peAOBHO OJpXaBa
0) KoHCYTalHje 5,00
5 PasyM/BHMBOCT M HaUHH M3N1arama Marepuje npeasHhene 5.00
" IpeaAMETOM ’
3 floacTHuAkE cTYA€HATA HA AKTHBHOCT, KPUTHUYKO Pa3sMHIILbakbe K 5.00
" |KpeaTHUBHOCT '
4 BexGe capafiHiKa noMaxy CTY/ACHTY Aa JaKiie CaBIafa MaTepH)y 500
" |mpenruljeHy npeamMeroM ’
5. |Capaguuk paje kopucue HHopMauuje 3a Oyayhu pag ¢TyaeHara 5,00
6 Capa/iHHK 0/IrOBapa HA [HTAMka H BOJH PayyHa 0 CTYICHTCKHM 5.00
" |koMeHTapuma ’
7 TpodecHoHaTHOCT ¥ eTHYHOCT CapagHiKa Y KOMYyHHKALH|H ca 5.00
" |cryAeHTHMa ’
g (OO0JEKTHBHOCT H HETPHCTPACcHOCT Y OUCHH 5.00
" |3Hama cTyReHaTa ;
9. |OmurtH yTHCaK 5,00
10. |[YKYTITHA TTPOCEYHA OlLIEHA (npocex nperxoanux J0) 5,00
Komenrap: /
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JETIbU CEMECTAP 2013/2014. TOIHHE

Ob6pazau 26

HHAUBUIY AN CTATUCTHYIKH U3BELITAJ O BPEJHOBAIY
INPEJATOIIKOI PAJA CAPAJHUKA YHUBEP3UTETA Y BEOI'PAXY

Pakynrer

Homoenpuepennn gpaxyarer

CTyaujcku nporpam

I1I roguna

TexHo/J0THja KOH3EPBHCABA H BPEiha

Hazup n mudbpa npeamera

npou3Boaa

Xaahewe U cMp3aBame npexpaMOeHHX

CapajlHMK YHjH ce paj BpeaHyje

CHesxkana CresaHosuh

Bpoj cTyaeHaTta KojM ¢y yueCcTBOBaNM y

BpEAHOBAMY CapajHHKA Ha 0BOM IIPE/IMETY 31
Bpoj cTyaeHata koju umajy obdasesy aa 4
CAYIIajy capajHHKa Ha OBOM TIPEMETY
P.6p.|Tepame [1poceyna ouena
a) sexbe 4,90
1. |la nu ce HacTaBa peJJOBHO OApHABA
6) koHcyNTalMje 4,72
9 Pazym/eMBOCT M HAUKMH M3harama maTepHje npeasuleqe 435
" |mpeameToM ’
3 [NoacTHNALE CTyaeHATa Ha AKTHBHOCT, KPUTHYKO Pa3sMHLLBALE H 413
" |KpeaTHBHOCT '
4 BexGe capagnuka nmomaxy CTYASHTY J1a JaKkille caBiaja MaTepHjy 427
" |npeapuljeny npeameTom '
5. |CapapHuk aaje kopHcHe HH(popmauuje 3a Oyayhu pag cTyaeHara 4,03
6 CapagHuK 0/IrOBapa Ha NUTAba W BOAW PAUyHa O CTY/IEHTCKHM 427
" |komeHTapuMa ’
7 I1potheCHOHAIHOCT M eTHYHOCT CapaAHUKa Y KOMYHHKALM|HM Ca 430
" |cTynenTrmMa ’
g OO0jeKTHBHOCT ¥ HEMIPUCTPACHOCT ¥ OLEHH 436
" |3Hama cTyaeHaTa i
9. |OnwTH yTHCaK 4,20
10. [YKVITHA MNMPOCEYHA OLIEHA (npocek nperxoaHux 10) 4,35
Komenrap: /
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3UMCKH CEMECTAP 2013/2014. TOIWHE

(O6panan 26

HHAUBUAY ATHH CTATHCTHYKHA U3BEIITAJ O BPETHOBAKY
IIPEJAI'OIIKOL PAJIA CAPANHUKA YHABEP3UTETA Y BEOTPAY

PakynTer Iomonpuspeann dakyiarer
CTyaMjcKH Iiporpam Bohapereo n sunorpagaperee 11 roguna
Hazue v wndpa npeamera Texnonornja xnahemwa
CapajHuK 4ujM ce paa BpeaHyje Cnexxana CreBanoeuh
bpoj cTyaeHaTa Koju ¢y yuecTBOBajH y 25
BPEAHOBA:Y CapajJHHKA HA OBOM NPEAMETY
Bpoj ctynenara xoju umajy oGasesy aa 52
CAYINajy capajHuka Ha 0BOM NPEIAMETY
P.0p.|Tepame [TpoceuHa ouena
a) sembe 3.48
I. |[a nu ce HacTaBa peaoBHO OApKaBa
6) koucynTanmje 3,64
7 PazyMibHBOCT 1 HauWH H3narama MaTepuje npeasuliene 3.37
" |[mpeameTom ’
2 HoacTHuaibe cTy1eHATa Ha aKTUBHOCT, KPUTHYKO pasMHLLLAHE H 332
~' |KpeaTMBHOCT ’
4 BexOe capagHuka nomaxKy CTY/ACHTY 0a J1akiue caBnaaa MaTepujy 340
" |mpeapuheny mpeameTom '
5. Capannuk gaje kopucHe undopmauuje 3a Oyayhin paa cTyaeHaTa 3,28
6 Capaanuk oaroBapa Ha NHTAHKA H BOAH PAYYHA O CTY/IEHTCKHM 340
" |komenrapuma ’
7 [TpodrecoHanHOCT M €THYHOCT CapaJHHKA ¥ KOMYHHKALM|H Cca 3.40
" |cTynenTHMa )
P O0jeKTHBHOCT H HEAPHCTPACHOCT Y OLIGHU 337
' |3Hama cTyaeHara i
9. |OnwTH yTHCaK 3.44
10. [VKVIIHA ITPOCEYHA OLIEHA (npocex npetxoanux 10) 341
KomeHTap:
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3UMCKU CEMECTAP 2013/2014. TOTUHE.

Obpa3zai 26

HHIABUAYAJHHA CTATHCTUYKHA U3BEINTAJ O BPEJHOBAKLY
NPEJATOIIKOT PAJJA CAPATHUKA YHUBEP3UTETA ¥ BEOIPALY

Paxynrer

Ilosonpuspeaun paxkyarer

Ctyamjcku nporpam

HI rognna

Texnosoruja xoH3epBHCalba H BPelba

Hasup ¥ mundpa npeamera

Texnosonmxke ocHoBe xnalema

CapanHHK YKjK ce paa speanyje Cneskana CrepaHoBuh
bpoj cryaenaTa xoju cy yuecteoBanm y 40
BPEAHOBAMY CapaJHHKa HA OBOM MPEAMETY
bpoj cTyaenara koju umajy obasesy na 42
CAYLUA}y CapajHUKa Ha OBOM ITPEAMETY
P.6p./ Tepame IIpoceyna onena
a) Bexbe 4,77
1. |Ma nu ce HacTaBa peaoBHO oapxana
6) KoHcynTalH)e 4,40
5 PasymMisMBOCT 1 HauuH Hanararsa Matepuje npegsubenc 3.64
~|mpeameTrom ’
5 HNoacThuase cryaeHata Ha AKTHBHOCT, KPUTHUKO PasMHIIIBAE H 375
" |KpeaTHBHOCT ’
4 Bexbe capaauuka nomaxky cTyZeHTy Oa Nakuie caBiafa MaTepH]y 3.85
" |mpenBubeny npeaMeTom ’
5. Capannuk jaje kopucHe MHbopMauuje 3a Oyayhu pan cTyaeHara 3,72
6 Capaauuk oaroeapa Ha nUTama H BOAW PauyHa O CTYJAEHTCKHM 4.02
" |komenTapuma ’
7 IpoecHOHANHOCT ¥ ETHYHOCT CapaiHKKa Y KOMYHHKalIM]H ca 3 80
" |erymeuthma )
g OBJEKTHBHOCT M HETIPHCTPACHOCT Y OLICHH 4.00
" |3Hama CTY/IeHATA ’
9. |Omwmry yTHcak 3,72
10. [VKVYITHA MMPOCEYHA OLIEHA (npocek nperxoanux 9) 3,97
Komentap: /
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SUMCKH CEMECTAP 2013/2014. 'OTUHE

Ob6pazai 26

HHAWBHUAYAJHH CTATHCTUYKU U3BEIITAJ O BPETHOBAKLY
HPETATOHNIKOI PAJIA CAPATHUKA YHUBEP3UTETA Y BEOI'PATY

Pakyarer

INo/conpuepeaun gakyarer

CTyaujckn nporpam

TEXHOJ'IOTHj a4 aHHMAJIHHX NMPpOH3B0AA

"Jlomm, OHOCHO HeO0BOkaH O0HM CTpYYHE NuTepaType.”

A,
@‘\\“ nﬂ
w&\&“‘?‘ Ceoted
\\“%““zp 'Cl‘\"\f\‘ E‘r\H a*“\-\ﬂ-
3

111 roauua
Hasup 1 mudpa npeamera Texnodomke ocHOBe XJaaljema
CapaHuk 4MjH ce paj BpeaHyje Cuexxana CreBanoBih
Bpoj cTyaeHaTa koju cy yyecTBOBANM y i4
BPEJHOBaKY CapajHIKa Ha OBOM NPEAMETY
bpoj cTyaenara koju umajy obapezy aa 24
CAYLIA]Y CApaAHMKA HA OBOM IIPS/IMETY
P.op. Tepame Tlpoceuna oueHa
a) pexOe 4,78
1. i[a 1M ce HacTaBa peoBHO OJp/KaBa
0) KoHcynTauuje 4,09
5 Pa3zyM/BHBOCT M HauKH M3NaTaiba MaTepHje ApeaBuheHe 323
" NPeAMETOM ’
3 IoacTHIaE cTYAeHATA HA AKTHBHOCT, KPUTHUKO pa3MHIILbAE H 314
' IKpeaTHBHOCT ,
4 Bexbe capagnuvka nomaxy CTYJCHTY Jia Nakille carnaaa MaTepHjy 343
" inpeneulieHy npenMeToM ’
5. |Capaguuk gaje kopucne undopmanyje 3a Oyayhu pan ctynacHara 2,93
6 CapaaHrK oAroBapa Ha IIUTAatha M BOAH PavyHa o CTYAEHTCKHM 3.43
' 'kOMEHTapuMa i
7 [TpohecHOnaNHOCT U ETHYHOCT CAPaJAHHKA Y KOMYHHKALH]H ca 3.57
" |crynenTma i
8. O6jeKTHBHOCT M HEMPHUCTPACHOCT Y OlleHH 4,10
3HAKA CTY/SHATa
9. |OmmTe yTUcak 3,36
10. IYKYITHA IMPOCEYHA OLIEHA (npocek npeTxoanux 9) 3,61
KomeHTap:




3HMCKH CEMECTAP 2013/2014. TOJHHF,

O6pazan 26

HHIABUY AJTHH CTATHCTHYKH U3BEIIITAJ O BPEJJHOBAKY
IIPEJIATOIIKOI PAJTA CAPAJTHHKA YHUBEP3HUTETA ¥ BEOI'PALY

Qakynter

Ilowonpuepenun gaxynrer

Crynmjcku nporpam

III roguua

Texnonoruja paTapckux npousBoaa

Hazue » mdpa npeamera

TexHo10mke ocHoBe XaIaljema

Capaanux 4mju ce paja Bpeanyje

Chesxana Cresanosuh

bpoj

CTY[IeHaTa KOJM CY YYECTBOBAIIH ¥

sy
LYt Q’é

BPETHORALY CApANHNUKA Ha OBOM MPEAMETY 22
bpoj cTyenara koju umajy obasesy aa 25
CAYINAjy capafgHUKa Ha OBOM IIPEAMETY
P.Op.|Tepame ITpoceyna oueHa
a) sexkbe 4,68
I, |[a 11 ce nacrasa penoBHO ofipikaba
0) koHcyaTaimje 4,28
2 PazyM/bMBOCT M HauuH Hanarama MaTepuje npessHljeHe 281
' |npeameTom ’
3 IloncrHuame cryneHaTa Ha AKTHBHOCT, KPUTHUKO PasMHIIIBAME U 3.13
" |xpeaTusHOCT ’
4 Bexbe capannuka moMaky cTyIeHTY /a AaKLie caBnaja MaTepujy 2.95
" |mpenBufieHy npeameToM ’
5. |Capanhuk naje kopucHe undopmaimje 3a 6yayhu pax cryaeHara 2,81
6 CapagHHK oroBapa Ha [MTaka H BOOH PadyHA O CTYIEHTCKHM 3.09
" |[komeHTapuMa ’
7 IlpodecHonanHoCT ¥ €THYHOCT capaaHuKa Y KOMYHHUKALM|H ca 313
" |lcTyaeHTHMA ’
2 OGQjeKTHBHOCT U HENMPHCTPACHOCT Y OLIEHH 338
" I3Hama cTyieHaTa '
9. |OnmTH yTHCcak 2,90
10. [YKYIIHA TIPOCEUHA OLIEHA (npocex npetxoanux 10) 3,32
Komenrap:




SUMCKH CEMECTAP 2014/2015. TOJUHE

Qo6pasan 2a

UHIUBHIAYATHHU CTATHCTHYKH U3BEIITAJ O BPEITHOBAKLY
NPEJAT'OHIKOI PAXA HACTABHHUKA YHHBEP3UTETA ¥ BEOI'PA/LY

dakynrer HomonpueppeaHn GaKy.aTeT
CTyaMjcKH nporpam Bohapereo n sunorpapapereo Il roguna
Hasus » windpa npeamera Texnoaornja xaahemwma
HacraBHuK umMjH ce paj BpeaHyje Itpod. ap Cuexana CresanosHh
bpoj cTyaeHaTa KOjH cy yUeCTBOBAMM Y 23
BPEAHOBAKY HACTARHMKA HA OBOM IIpEAMETY
bpoj cryaeHara koju UMajy obase3y a
CJTY11a]y HACTABHHKA HA OBOM NIPEAMETY
P.6p. (Tepame IlpoceuHa olena
a) npejaBama 4,95
[. {Ha nn ce HacTaBa pejlOBHO 0/ApiKaBa -
0) xoHcyATAUM]E 4,78
2 PasyMULHROCT M HauMH M3iaratba marepuje npeisuleHe 459
' npeaMeTOM ’
3 VearnameHoct niiaHa nperaBatsa M 061MMa MaTepHje 443
" inpeasul)eHe NMPEAMETOM ’
4 IloacTHilame CTyJeHaTa Ha AKTHBHOCT, KPUTHYKO Pa3sMHUILbAKLE 396
|4 KpeaTHBHOCT i
5 IIpesaparka HacTABHMKA NIOMaXKy CTY/IEHTY Jjia Jlakilie cap/iaza 356
" |Marepujy npeapuheny npeamMeToM ’
6. |O6GuM H KBanuTeT NpenopyYcHe IHTepaType 3.47
7 HacraBHHK naje kopHcHe HHPOPMAaLK|E 0 AocalalllbeM H 32 3.52
" |Byayhn pajg cryaeHara i
g HactaBnuk oAroBapa Ha MUTara W BOAK pauyHa O CTyACHTCKHM 373
" |[KOMEHTapHMa ’
9 ITpodecHoHanHOCT M ETHYHOCT HACTABHHKA y KOMYHHKALH|HK Ca 4.82
CTYAEHTHMA
10 OOjeKTUBHOCT U HENPHUCTPACHOCT ¥ OLUCHH 485
* |3HamAa CTYJCHATa
{1. |Omwry yTHeak 3,69
12. |YKYTIHA I[TPOCEYHA OUEHA (mpocek npetxoanux I 1) 4,14
CkA}
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SUMCKH CEMECTAP 2014/2015. TOAHUHE

Obpazan 2a

WH/IMBUAYAJTHHU CTATUCTHYKH U3BEIITAJ O BPEAHOBAIBY
HPEJATOIIKOTI PANA HACTABHUKA YHUBEP3HTETA ¥V BEOI'PAY

QakynreT

Homonpuspeass paky/arer

CTyaujcku mporpam

III roguna

TexHol0rdja aHUMANTHHX HPOM3BOIA

Hazne n mudpa npeamera

Texnonomke ocHoBe xiahema

Hacraguuk unju ce paa BpeaHyje

IIpog. ap Cre:xkana CrepaHosuh

bpoj cTyaenara Kojil ¢y y4ecTBOBANN Y
BpE/IHOBafY HACTABHHKA HA OBOM MPEAMETY

19

Bpoj ctynenaTa koju umajy obasesy fa
CIYLIajy HACTABHWUKA HA OBOM IMPEAMETY

P.6p. Tepame [Ipoceuna oueHa
a) npejaBarma 5,00
I. |Ja an ce nacrasa pelOBHO 0JpiKaBa
0) KoHCcynTaUMje 4,50
2 PazyMIBHROCT 1 HAaUMH M3Nlaramka MaTepHje npeasuhene 321
" INpeaMETOM ’
3 VYcarnawenoct nnaHa npegasama M 00HMa Matepuje 3.89
' {mpeaeuljeHe npeamMeTOM ’
1 TloacTHuae cTyeHATAa HA AKTHBHOCT, KpUTHUYKO Pa3MHLLbakhe 341
" {M KPEATHBHOCT ’
5 Ipenapama HacTABHMKA MOMAKY CTY/IEHTY Jla fakille capjiaga 3.47
" IMATepH}y MpeaBHleHY MPeaMETOM ’
6. |O0MM M KBajMTET NPENopydeHe NUTEpaType 3,57
7 HacrasHnk paje kopucHe HHDOpMaLUH)e 0 J0CAAALTHEM 1 34 333
" {Oyayhu pax eryaenaTa ’
R HacraBhuK 0/iroBapa Ha NUTamka W BOJH payyHa O CTY/IeHTCKUM 3.05
" |KOMEHTapHUMa i
9 TTpodecHOHATHOCT H eTHUHOCT HACTABHHKA Y KOMYHHKaUM{H Ca 352
" lcTyREHTHMaA ’
10 OO0JeKTHBHOCT WU HENPHCTPACHOCT Y OLECHH 4.00
" |3Hama cTynenaTa ’
I1. |Omwru yTHCcaK 3,52
12. [VKVITHA NPOCEYHA OI[EHA (npocek npetxoanux 11) 3,71
KomenTap: / —
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3UMCKH CEMECTAP 2014/2015. TOAUHE

Obpazau 2a

HHIUBHAY AJTHH CTATUCTHYKH U3BEIITAJ O BPEAHOBAILY
HPEZATOINKOT PAJA HACTABHUKA YHUBEP3UTETA Y BEOI'PALY

@akynrer

IlosonpuepeaHn Gakyrrer

CTyaujcku nporpam

TexHOI0THja KOH3EPBHCAKA H BPEH:a
I roanna

Hazue n mmdipa npenmera

Texnosomke ocHoBe xaalema

HacTapHUK YHjU c paj BpelHYyje

[Ipod. ap Cuemwana Crepanosunh

bpoj cTynenara KojH cy y4ecTBOBaIH! y
BpEeIHOBALY HACTABHHKA HA OBOM OPCAMETY

35

Bpoj cryaenara koju uMajy obasesy na
CJTYINajy HACTABHHKA HA OBOM TPEMETY

AL

P.6p. ITepame [lpoceuna ouena
4) npelasama 4,54
1. |Hann ce nacrasa penoBHO O/[piKana
6) KoHCYATALH}E 3,96
” Pa3syMBUBOCT M HAUWH M31araha MaTepHje TipenBulicHe 399
" [npeameTom ’
3 YearnameHocT TUIaHa npeJasata v obMma matepuje 332
" InpeneuljeHe npeaMETOM ’
4 [MoacTHuame cTy1eHATA HA AKTHBHOCT, KPUTHUYKO Pa3MULLLALC 320
" M KPEaTHRHOCT ’
5 TlpeaaBatba HACTABHMKA NIOMaXCy CTY/ICHTY Ja TaKLle caB/ana 396
" |MaTepHjy npeasuheny NpeaMeToM ’

6. |OB6HM U KBanuTeT MpenopyvueHe TTepaTy pe 3.29
4 HacTasHuK faje kopucHe HHGOpMAaLKje O JOCAIALIbeM H 3a 311
" |6ynyhu pajg cTyaenaTa ’

g HacTarHMK oAroBapa Ha [MTatba H BOJM padyHa O CTYAEHTCKHM 320
" |koMeHTapuMa ’

9 T[podyecHOHANTHOCT ¥ €THYHOCT HACTABHHKA Y KOMYHHUKAIH]H ca 399
T eTyaeHTHMA ’
10 O6jeKTHBHOCT ¥ HEIPUCTPACHOCT Y OLICHH 344
" |3Hama cTyneHaTa ’
11, |Omwrr yrheak 3.29
12. |[VKYTIHA TIPOCEYHA OLIEHA (npocek nperxoanux 11) 3.43
Komentap: s 13 At 3
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3UMCKH CEMECTAP 2014/2015. TOJUHE O6pasan 2a

HHINBHUIYAJHA CTATUCTHYKH H3BEINTAJ O BPEITHOBAILY
IPEJATOIHKOTI PAJA HACTABHUKA VHUBEP3UTETA Y GEOI'PAY

Dakynrer IosonpuspenHu gakyarer

CryamjcKs nporpan TexHo0ruja paTapcKHX HPOH3BO/AA
111 roguua

Hasue u mudpa npegmera TexHonomke ocHoBe Xaahema

HacraBHuk umnju ce paj BpeIHyje Hou. ap Cuexkana Crepanosuh

bpoj cTy/leHaTa KOjH Cy yUECTBOBAJIM Y 17

BpeJHOBakY HACTABHHKA HA OBOM MpEAMETY

bpoj crynenarta koju uMajy obapesy n1a
CIIYLUa]y HACTABHUKA Ha OBOM IIpEAMETY

P.6p. |Tepame IIpoceuHa oneHa
a) NpenaBaka 4,53
1. |Jla nu ce HacTaBa peJOBHO O/IPIKABA
6) KoHcyTalHje 3,87
) PasyMJbMBOCT M HAUMH H3/laraka MaTepuje npeasubeHe 576
" |npeaMeToM ’
3 YcarjameHocT nuiana npeiasama 1 o0MmMa MaTepHje 317
" |mpexaBubeHe NpeMETOM '
4 IMopcTHUAKE CTYAEHATa HA AKTHBHOCT, KPHTHYKO PasMHILILAKE 575
" |n KpeaTHBHOCT ’
5 Tpenasara HACTABHUKA NOMaXy CTYACHTY /14 JIaKIlIe CaB/ajia 588
" |maTepHjy npeasuljeHy npeaMeTOM ’
6. |O0HM W KBANUTET NPENOPYYCHE JIUTEPATY pe 3.06
7 HacTapnHk gaje kopucHe MH(pOpMaLHje o oCaJaIlbeM 1 3a 312
" Oyayhu pan cTyaeHaTa '
g HacTapHUK 0AroBapa Ha MUTaiba ¥ BOAY padyHa 0 CTYACHTCKHM 500
" |KOMeHTapuMa ’
9 TTpodecHoHanHOCT 4 €THYHOCT HACTABHUKA Y KOMY HHUKaIH]1 ca 541
© |cTYASHTHMA i
10 OGjeKTHBHOCT W HEMPUCTPACHOCT Y OLEHH 313
" |3Hama cTyaeHaTa i
[l. |OmuTH yTHCaK 2,53
12. |VKYITHA NMPOCEYHA OI[EHA (npocek npetxoannx 11) 3,02
atAl
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JETIBH CEMECTAP 2014/2015 TOAHHE

O6pazau 2a

MHMUBHAYATHHA CTATUCTHYKH U3BEIIITAJ O BPETHOBABY
IPEJATOHIKOI’ PAJA HACTABHHUKA YHUBEP3UTETA ¥ BEOI'PA/LY

Maxynrer

Ilossonpuepeann pakyaTeT

Cryaunjcku nporpam

111 roguua

Texnonornja kKoH3IepBHCAKLA H BPCH:A

Hazue » mindpa npeamera

NPOoH3IBeona

Xnaljewe ¥ cMp3aBame npexpambeHux

HacTaBHHK UHM]M ce pajl Bpeanyje

po¢. ap Caencana Cresanosuh

bpoj ctyaeHaTa Koju ¢y yYECTBOBAIH Y
BpeIHOBAIbY HACTABHHKA HA OBOM NpEAMETY

28

Bpoj crynenara kojn umajy obasesy a
CJIYIIAjy HACTABHHKA HA OBOM TPEAMETY

P.6p. |Tepame [Ipocedna oueHa
a) npeaaBarka 4,53
l. |da nu ce HacTaBa peaOBHO OZpHaBa
©) xoHcynTauuje 4,21
” PazyM/BHROCT ¥ HAUMH M3iaramsa MatepHje npeaerliene 4.03
*  |mpenmerom ’
3 VearnalmeHoceT niana npejasama 1 obuMa matepHje 414
" |mpeasulieHe mpeaMeToM ’
1 IMoscTHHAKE CTYAEHATA HA AKTHBHOCT, KPHTHYKO Pa3sMHIULIbALE 4.00
" |u kpeaTnBHOCT )
5 IlpenaBatba HacTaBHMKA NOMaXY CTYZEHTY Ja NaKIile CaBnaia 4.00
' |marepujy npeasuheny npeamMeToM ’

6. |O0MM W KBANUTET NpenopydeHe IHTEPaType 3,96
7 HactagHuK Aaje koprcHe HHGOpMalpje 0 10caJallbeM H 3a 4.03
" |byavhn pan cryneHaTa ’

g HactagHuk oarosapa Ha MHTaka ¥ BOAH padyHa 0 CTyACHTCKHM 4.07
" |KOMEHTapHMa i
9 TpohecHOHANTHOCT H €THUHOCT HACTABHHKA Y KOMYHHKALIH{H Ca 421
" jcrysedTaMa ’
10 OGjeKTHBHOCT M HENPHUCTPACHOCT Y OUEHH 495
" |3Hama cTyneHara ’
Li. |OnwTtr yTHeak 410
12, |[VYKVYTIHA TIPOCEYHA OLIEHA (npocex nperxogunx 1 1) 4,13

KomenTap;

Mpodecopka MouMkKaBa CTY/EHTE, HE OATOBAP HA MHTakka, HUKA1A HEMaMgBpeMena 3a Tako

HEILLITO, HEMaMO KHHTY, YUUMO ca TIpe3eHTalujama. o ©
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3UMCKH CEMECTAP 2015/2016. 'O/{HHE Obpa3zay 2a

HHIUBHAY AN CTATUCTHYKH U3BEWITAJ O BPEAHOBAKY
ITPEJATOIIKOT PAIA HACTABHUKA YHUBEP3UTETA Y BEOI'PALY

&

Dakyarer Homonpuspesus paryarer
Cryanjekn nporpam Texnonoruja parapckux npon3soja
HI roxuna
Hasue n wndpa npegmera Texnoaomke ocnose xaahemwa
HacTaBhuk unjn ce pajg speauyje Hou. ap Crexana Cresanoruh
Bpoj cTyaenara KojH cy y4ecTBOBaJIM y 16
BDEJIHOBA:Y HACTABHHKA HA OBOM [peaMeTy
Bpoj cTyaeHata koju uMajy obasesy aa
CJIYLIA]Y HACTABHUKA Ha OBOM IIpEIMETY
—
P.6p. |Tepame Tlpoceuna ouena
a) npenanama 5,00
1. {Haav ce HacTaBa peOBHO OAp}Kasa
0) KoHcyTauuje 4,64
5 PazyMmBHMBOCT M HauMh U3Naraka MaTepHje npeaeuhiene 433
" lnpeamerom ’
3 VYcarnauleHoceT rulaHa rpeaapama 1 o0MMa Marepuje 405
" |npensuliene npeimMeToM .
4 IoacTuuame cTyaeHATA HA AKTHBHOCT, KPUTHUKO Pa3sMHIIUBAILE 3.81
"] KpeaTHMBHOCT 1 i
-
5 Tlpenararba HACTABHMKA NIOMaXyY CTY/IGHTY [a JaKilic caplaga | 406
" |matepu]y npensuljeHy NpeaMETOM ’
6. (O0uMM W KBanMTET NPENOpYUEHE JIUTEPATYpe 3,93
7 HacraBHuK naje kopucue HHQopManyje 0 A0cafallbeM H 3a 4.06
" {Oynyhu paa cryaenara '
8 HacTasHuk ogrosapa Ha MUTalka ¥ BOAH pavyHa O CTYJEHTCKHAM 118
" |KOMEHTapHnMa | '
9 MpodecOHANHOCT M ETHYHOCT HACTABHHKA Y KOMYHUKALIM]M ¢ca 4.00
7' |CTYAEHTHMA i ’
10 O0jeKTHBHOCT M HEMPHUCTPACHOCT Y OLIEHH 1D 4.42
" |3Hara CTyJeHara i
11. Onmre yTHcak 4,00
12. |YKYIIHA TIPOCEYHA OIEHA (npocek npetxonnux 11) 4,22
KomenTap: el
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JETHBH CEMECTAP 2015/2016. T'OJAHHE Ob6pazan 2a

HHIUBUIYAJTHHA CTATUCTHYKHA U3BEHITAJ O BPEAHOBAILY
MNPEJAT'OIIKOT PAJJA HACTABHUKA YHUBEP3UTETA Y BEOI'PAALY

dakynreT Ilemonpuspensu Gakyarer
. TexHo0ruja KOH3ePBHCAKHA H BPEbA
CTynujcKH Nporpam
YAl porp 111 roauua
X !
Hazus n mmadpa npeameTa aheme ¥ cMp3aBame npexpaMmOeHnx
NpPoOM3B0Aa
HactaBHUK YHjH ce pan BpeHYje Mpo¢. ap Cueskana Creranosnh
bpoj cTyzAeHaTa KOjH Cy YUECTBOBAIM Y 17
BpeHOBakY HACTABHMKA HA OBOM MpEeAMETY
Bpoj cTyaeHaTa koju Wmajy obasesy na
CJIyIua]y HacTaBHHKA Ha OBOM NpPEAMETY
P.Op. iTepame [Mpoceuna oueHa
a) npefaBama 4,41
1. {Ha 14 ce HacTaBa pe/lOBHO OJpHana
6) KOHCYNTalH]e 4,25
5 Pa3yM/BMBOCT M HAYMH M3/arama MatepHje npeasuljene 493
" |npeamerom ’
3 YcarnaleHoCT IiaHa npefaearma H 00HMa MaTepuje 4.05
" |npeasHheHe MpeAMETOM ’
4 IMoacTHLARE CTy/1eHATa HA AKTUBHOCT, KPUTHUKO Pa3MHUIL/BAE 3,94
" |4 KpeaTHBHOCT ’
5 Tpenarara HaCTABHMKA NIOM@KY CTYEHTY /1a aKLI¢ caBiajla 1.05
" |matepujy npeasuljeHy npeaMeToM ’
6. |OBUM ¥ KBRAJIMTET NPENOpyUYEHe JIHTEPATy pe 3,64
7 Hactasuuk naje KopucHe HHpopmanHje ¢ 0CanallbeM i 38 411
" |6yayhu pag cTyaeHaTa ’
g HacraBHMK 0AroRapa Ha MHTakba M BOAW padyHa 0 CTYACHTCKHM 411
" |komenTapuma i
9 [TpodechoHaTHOCT ¥ ETHYHOCT HACTABHHKA ¥ KOMY HUKaLMjH Ca 1.00
© |cTypeHTHMA i
10 O0jeKTHBHOCT ¥ HENPUCTPACHOCT ¥ OUCHH 417
' i3Hama CTyJeHarta i
[1. |OmuTH yTHCak 4,11
12. |VKVIIHA TTPOCEUHA OLIEHA (npocex npetxoannx 11) 4,09
. 5 ALY
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SHUMCKH CEMECTAP 2015/2016. T'OAHHE

ObOpazan 2a

HUHIHBUAY ATHH CTATHCTHYKHA U3BEIIITAJ O BPEAHOBAKY
HPEJATIOIOKOT PAJA HACTABHHKA YHUBEP3UTETA ¥V BEOI'PALY

Ddaxynrer

Ilomonpuppenuu dakyarer

Crynujexs nporpam

111 roguua

Texnodoruja KoH3epEHCAlb2 H Bpetba

Hazue u mmdpa npeamera

Texnosomke ocHoge x1ahema

HacTaBHMK YH]jH ce pajg BpedHyje

Hpod. ap Cuencana Cresanosnh

Bpoj cTy eHATa KOjM Cy Y4eCTBOBAMNH Y
BPEAHOBAMY HACTABHMKA HA OBOM [IPEAMETY

20

Bpoj ctynenara koju umajy obape3y 1a
cllyllla]y HACTaBHHKA Ha OBOM MpPEAMETY

P.6p. Tepame IIpoceuna onena
a) npe/apaba 4,54
1. |Ma nu ce HacTapa peoBHO OJIpKaBa
6) KOHCYATAIH]E 3,72
5 Pa3symMBUBOCT W HAYHH H2Maraha MaTepuje nipesHljeHe 393
" lmpenMeToM ’
3 YcaraaeHocT iaHa npeaasama v o0HMa matepuje 4.03
' |(mpeasubene npegmeToM ’
4 INoactuitlame cTyaeHATa HAa aKTUBHOCT, KPUTHHKO pasMULLI/BAFLE 393
" | KpeaTHUBHOCT ’
5 [Ipenarama HacTARHMKA NOMAXKY CTYJAEHTY 44 Naklle caBnaja 403
' |Marepu)y npensubheHy NpeamMeToM ’
6. |O0HUM U1 KBAKTET HNpPENopyUeHe AUTEpaType 3.65
7 HacrasHyk naje kopucHe HHPOPMALHM]E O A0CAIAIULEM H 33 384
' |byayhu pan cTynenara ’
8 HacTtapHuK oArosapa Ha MHUTama M BOAH padyHa O CTYJEHTCKHM 375
" |KOoMeHTapHMa !

9 [TpoecHOHaNHOCT H eTHUHOCT HACTABHKMKA Y KOMYHMKALIM]H ca 362
" leTyzenTHMa ’
10 O6jeKTHBHOCT W HETIPUCTPACHOCT ¥ OLIEHM 103
" |3Hama cTyaeHaTa ’
11. [OmurtH yTHCaK 3,69
12. [VKVITHA TTPOCEYHA OIIEHA (npocek npetxonuux 11) 3,90

Komenrap: -
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SUMCKH CEMECTAP 2015/2016. TO TUHE

O6pazai 2a
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D. Markovic et al. lzra¢unavanje protoka voéa na rotaciiskim kalibratorima

ISSN 1330-3651{Print), 1SS 1848-6339 {Onling)
UDC/UDK 531.1:(631.362.3-133:634.1]

FRUIT FLOW CALCULATION ON THE ROTATING SIZING MACHINES

Dragan Markovic, Nikola Miadenovic, Vejislav Simonovic, Ivana Markovic, Snezana Stevanovie-Masovic

This paper analyzes theoretically the motion and flow of eight fruit types, along rotating sizing machines. It starts from differential equation of fruit
motion on a rotating disk of the sizing machine. A universal method that can generally be applied to determine the flow of all types of rotary sizing
machine is developed. Flow analysis comprised sized fruit mass and flow. New empirical coefficients were introduced: extent ratio, feed ratio and
distribution ratio, In particular, the influence of the relative speed of fruit on the capacity of sizing machines is researched. The results obtained for the
adopted values extend, feed and distribution ratio k. = 0,7; ke=1; ka = 0,5 coincide approximately with those reported to date for fruit flow rate on sizing
machines, It was found that flow rates vary considerably, depending on fruit diameter and mass. Fruit numbers flow ranges from 8949 crops/h for apple to
40 157 cropsth for deep frozen raspberry. Mass flow varies from 2291 kg/h for cherry to 2054,7 kg/h for apple.

Keywords: flow, fruit motion, fruit sizing

lzratunavanje protoka voca na rotacijskim kalibratorima

U ovom radu teorijski je analizirano gibanje i profok osam vrsta voca duZ rotacijskog kalibratora. Polazi se od diferencijalne jednadZbe gibanja vocta na
rotirajuéem disku kalibratora. Razvijen je opéi model koji moZe biti primijenjen za odredivanje protoka za sve tipove rotacijskih kalibratora. Analiza
protoka obuhvatila je masu i protak kalibriranog vo¢a, Uvedeni su novi iskustveni omjeri: omjer postotnog iskoriStenja opsega diska, omjer punjenja i
omjer raspodjele plodova. Posebno je istrazen utjecaj relativie brzine voca na kapacitet kalibratora. Za usvojene vrijednosti navedenih omjera k. = 0,7; 4
=1, ks = 0,5 dobiveni su rezultati koji se pribliZno poklapaju s do sada poznatim protocima voca na kalibratorima. Ustanovljeno je da protoci znadajne
variraju u ovisnosti 0 promjeru i masi vo¢a. Koli€inski protok varira od 8949 plod/h za jabuku do 40 157 pled/h za duboko zamrznutu malinu. Maseni

protok varira od 229,1 ke/h za vidnju do 2054,7 kg/h za jabuku.

Kljnéne rijedi: gibanje voéa, proiok, dimenzije vola

1 Introduction

After harvest, fruit crops differ in many properties.
Fruit sorting performed after harvest is a set of
technelogical operations, whose aim is to sort crops for
placement on the market, preservation or consumption as
fresh fruit, or industrial processing. In order to put fruit
crops on the market, they must be of uniform quality and
size. An effective production system is one of the
representatives of the concept of production systems
where such material flows have been established that they
can be compared to the production in the process industry
[1].

The fact that numerous factors influence the
possibility of standardizing crop quality, according to
prescribed criteria, indicates that subsequent crop
processing is a complex and important process [2].
Models with different level of complexity enable the
engineer to address various physical phenomena involved
in considered systems to different depth. The term ‘crop
processing’ primarily refers to crop sorting and grouping
by quality and size characteristics to as high extent as
possible. Without disregarding other operations preceding
or following the two mentioned, it should be stressed that
mechanized operations should be applied in fruit sorting
by quality, but to a higher extent when this is done by
fruit size or mass [3]. The factor that makes sorting by
geometric or weight properties more difficult is the
diversity of crop shapes: round, elongated or flat. To
illustrate the complexity, scale and level of costs for
above mentioned processing and packing of crops, the
following data are presented: the processing of 1,0 t of
fruit crops takes 20 =+ 40 working hours, which is
equivalent to 50 + 60 % of harvest costs and nearly one-

third of the total fruit production [4]. Rotating sizing
machines have not been subject of interest of many
authors 5o that theoretical background is not well
established especialy in praxis.

2 Model of the rotating sizing machine

According to the working principle, all sizing
machines can be transiational or rotational, depending on
fruit trajectory on them. The majority of today’s
commercial and industrial sizing machines are based on
translational, translational-vibratory system of fruit
sorting by size [5]. The capacity of those machines ranges
between 3 and 10 t/h, It is determined by product type and
quality. For lower capacity, these machines can be
unnecessarily complex and can reduce their productivity
and cost-effectiveness in many ways. Rotating sizing
machines, on the other hand, are characterized by
considerably lower capacity. Their mass quantity is
certainly lower than 3 t/h, which in some cases can be
advantageous unless higher capacity is required,
Reducticn in capacity can be compensated for by
engaging a number of paralle] rotating sizing machines
and coupling their equivalent classes with a conveyor
system. The disadvantage of such a system would be to
increase the length of fruit trajectory during sizing,
whereby the possibility of fruit damage is bigger. Also,
rotating sizing machines are superior to those translational
due to smaller dimensions.

Models with different level of complexity enable the
engineer to address various physical phenomena invelved
in considered systems to different depth. Depending on
the system that is to be designed, different design phases
may require models of different levels of complexity.

Tehnicki viesnik 21, 3(2014), 645650
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THERMOECONOMIC ANALYSIS OF SPIRAL HEAT EXCHANGER WITH CONSTANT
WALL TEMPERATURE

Uro¥ MILOVANCEVIC", Branislav JACIMOVIC', Srbislav GENIC', Faraj EL-SAGIER?, Milena
OTOVIC', Snefana STEVANOVIC®

"'Faculty of Mechanical Engineering, University of Belgrade, Kraljice Marije 16, 11000 Belgrade,
Serbia

*Faculty of Engineering, Al-Fateh Univers ity, Tripoli, Libya
*Faculty of Agriculture, University of Belgrade
"E-mail: umilovancevic@mas.bg.ac.rs

Thermo-economic analysis of spiral heat exchanger (SHE) is conducted.
Different geometrical parameters, such as outer diameter, plate height,
passage gap, elc. are used and varied in a wide range. Detailed thermal and
total costs analyses were performed for two SHE with different process
Sfluids (water and thermal oil) with temperature changes, while the wall
temperature was kept constant (condensation). The results were shown
graphically. It is determined that optimum values of number of entropy
generation units correspond to minimum total annual cost. The optimal
solution could be found in the recommended range of geometric sizes for
defined inlet and outlet temperatures and process fluid flow rate.

Key words. spiral heat exchangers, thermal analysis; economic analysis;
optimal solution; thermoeconomics

1. Introduction

Thermoeconomists claim that human economic systems can be modeled on the basis of
thermodynamic systems, i.e. on the basis of the first and second law of thermodynamics, Burley et al.
[1]. Valero & Torres [2] say that thermoeconomics is the science of natural resources saving that
connects physics and economics by means of the Second Law of Thermodynamics.

Maheshwari & Patel [3] said that Prigogine’s minimum entropy generation principle is the most
debated one. The entropy generation minimization approach, widely applied to modeling and
optimization of thermal systems that owe their thermodynamic imperfection to heat transfer, mass
transfer, and fluid flow irreversibility’s, demonstrates some inconsistencies and paradoxes in
application to heat exchanger design. Xu [4] said that McClintock [5] had found that it is not possible
to neglect irreversibility in heat exchanger design; Bejan [6-9] in his studies and researches the
‘criterion of minimization of entropy generation and widely used it for optimization of thermal
equipment, but entropy gene';ation minimization approach led to some contradictions such as
Hesselgreaves [10] and Bertola & Cafaro [11], where Heésselgreaves [10] proposed non-
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REGIONAL CHARACTERISTICS OF MARKET PRODUCTION OF FRUIT AND GRAPES IN SERBIA

Original scientific paper Economics of Agriculture 1/2018
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REGIONAL CHARACTERISTICS OF MARKET PRODUCTION OF
FRUIT AND GRAPES IN SERBIA!

Simo Stevanovic?, SneZana Stevanovié?, Svjetlana Jankovié-Sojia’

Summary

In the paper analyzes the trends in the development of market production of fruit (on
the example of the apple and the plum) and grapes in Serbia from 1976 to 2015. The
grouping of the Serbian districts according to the degree of the market production of
Sruit and grapes in 2015 was performed by a cluster analysis, on the basis of the six
Seatures of production, five features of the capacities, and five features of development.

According to the data for 2015, the degree of the marketability of apples in Serbia was
47.7%, plums 15.9%, and grapes 18.3%. The Serbia-North Region shows a surplus in
the production of apples, and a deficit in the production of plums (-181.7%) and grapes
(-99.1%). The Serbia-South Region has a surplus in the production of the analyzed kinds
of fruit (the apple accounting for 43.0%, and the plum 50.9%) and grapes (45.2%).

Keywords: market production of fruit, economic development, I-distance, cluster analysis

JEL: 0-13, O-11

Introduction

Serbia is a traditionally significant producer of all kinds of continental fruit and grapes.
Given the commercial, technological and nutritive characteristics of fruit production,

1 The paper is part of the research conducted on the “Serbia’s Rural Labor Market and Rural
Economy —Income Diversification and Poverty Reduction” Project, No. ON179028, which has
been funded by the Ministry of Science and Technological Development of the Government
of the Republic of Serbia since 2011.

2 Simo Stevanovi¢, Ph.D., Full Professor, University of Belgrade, Faculty of Agriculture,
Nemanjina 6, 11080 Belgrade, Republic of Serbia, phone: +381114413418, e-mail: simo.
stevanovic@agrif bg.ac.rs.

3 SneZana Stevanovié, Ph.D., Assistant Professor, University of Belgrade, Faculty of
Agriculture, Nemanjina 6, 11080 Belgrade, Republic of Serbia, phone: +381114413226,
e-mail: smasovic@agrif.bg.ac.rs.

4 Svjetlana Jankovi¢-Soja, Ph.D., Assistant Professor, University of Belgrade, Faculty of
Agriculture, Nemanjina 6, 11080 Belgrade, Republic of Serbia, phone: +381114413419,
e-mail: svjetlanajs@agrif.bg.ac.rs.
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POSTHARVEST CHANGES OF THE APPLE VARIETY IDARED
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Stevanovi¢ SneZana’ , Markovi¢ Draganz, Radojevi¢ Radel,
Franc Kosi’, Simonovié Vojislay?

'University of Bel grade, Faculty of Agriculture, Belgrade, Serbia
*University of Belgrade, Faculty of Mechanical Engineering, Belgrade, Serbia
E-mail: smasovic@agrif.bg.ac.rs

Abstract. Postharvest losses of fresh fruits and vegetables are very high, especially in undeveloped
countries. Therefore, modern postharvest freatments such as modified and controlied atmosphere
storages are increasingly used to prolong shelf Iife. In this work we analyzed postharvest changes
of cold stored apples under air and in conirolled atmosphere. Other conditions were the same in
both cold chambers, ie. temperature was 1°C and relative humidity was maintained in the interval
83 to 90 %. Changes in gas composition of cold chamber amosphere as well as chemical
composition of fruits have beer monitored during four months of storage. The oblained results have
shown significantly less changes in contents of relevant quality parameters of apples stored in
controlled atmosphere compared with air stored apple variety fdared. After four months of storage
in refrigerated chamber under aiv, apples hod significanily fower firmness than apples stored in
conirolied atmosphere. Furthermore, total mass loss was higher in apples stored under air, that is
in natural atmosphere conditions.

Key words: apples, postharvest technology, storage, low temperature, contvolled atmosphere,
quality.

1. INTRODUCTION

Fruits and vegetables have a significant place in the total value of agricultural
production in Serbia. In recent years, an increasing amount of fresh fruits and vegetables
has been exported. For a significant placement of fresh food on foreign markets it is
necessary to provide quality protection in the postharvest period. Postharvest losses of
fruits and vegetables in developed countries are ranged from 5 to 25 %, and in developing
and undeveloped countries, this range increases up to 25 % (Gladon, 2006). The most
important environmental conditions to be provided in storage areas are temperature and
humidity. The intensity of metabolic processes in fresh fruits is slower at low
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ULO STORAGE OF APPLES
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Radojevié Rade'’, Stevanovié SneZana', Petrovié Draganl,
Gligorevi¢ Kosta', Baraé Saga”

'University of Belgrade, Faculty of Agriculture, Belgrade-Zemun, Serbia
*University of Pristina, Faculty of Agriculture, Lesak, Serbia
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Abstract. "Ulira Low Oxygen” (ULO) storage system is applied throughout the world,
especially for storing apples. ULQ is the most contemporary system of preserving fresh
apples up to 300 days. The main advantage of the ULO atmosphere siorage is the
slowing down of the ripening and aging processes of the stoved fruils. In this paper
were presented technical details of ULO storage system, and a respectable example of
ULO storage. As example of the newest and mosi advanced ULO cold storage for
apples in Serbia can be found in Celarevo. The new (second) ULQ storage was
increased the total storing capacity at “Podunavlje” estate to 13,000 tons and that is
the biggest in Southeast Europe.

Key words: cold siorage, ULO, capacity, apples, long-time storage

1. INTRODUCTION

Contemporary technology of storage of fruit and vegetables, aims to control the
process of breathing - respiration, maturation and aging of herbal products. By
controlling the physiological, physical and microbiological spoilage significantly reduce
losses while prolonged storage time, with maximum quality preservation [4].

Controlled atmosphere implies maintaining optimal low temperature and the optimum
composition of the atmosphere, which slows down the respiration rate of fruits,
transpiration - reducing mass loss and hinders the development of of molds and rotting
fruit during storage. In controlled atmosphere usually keeps fruit, especially apples.

ULO (Ultra Low Oxygen) is one of the types of controlied atmosphere, which is
technologically and technically most demanding because it requires: very good gas
isolation, devices for achieving and maintaining the composition of the atmosphere and
increasing energy consumption.
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Postharvest Technology and Production of Apples in Serbia

Stevanovic Snezana', Stevanovic Simo!, Dimitrijevic Bojan'®

Abstract

There is constantly increasing the amount of fresh fruits in trade flows in the world. According
to FAO, postharvest losses of fresh fruits and vegetables ranges from 5% in developed, up to
40% in less developed countries. To preserve fresh fruits as long as possible and deliver to
consumers with less losses, it is necessary to provide optimal conditions in postharvest period.
Therefore, modem postharvest technology, such as controlled and modified atmosphere for
storage of fresh fruits are increasingly used.

The study showed that ULO (Ultra Low Oxygen) controlled atmosphere as postharvest
technology for storage of fresh apples in Serbia have wider application in the last ten years. It
was pointed out that modern cold storage are not sufficient in themselves for longer fruits
storage, but it is necessary to pay attention to the quality, type and variety of the cold stored
fruits.

The average apple production in Serbia for the period 2006-2014. was 261.8 thousand tons, out
of which 81.9 thousand tons or 31.3% was exported. Despite the fact that the annual influx of
foreign currency from exports of fresh apples in gender for years over $ 80 million (2014), built
ULO storage capacity by 2014 in Serbia are very modest (38.0 thousand tons).

Key words: postharvest technology, apple production, ULO storage, controlled atmosphere.

Introduction

Fresh fruits have a short usability, especially early varieties of fruit. Therefore, it is necessary
to harvest fruit at the optimum maturity, and quickly transport to markets and consumers. In
addition, the characteristic of fresh fruits is high sensitivity to various mechanical injury.
Therefore, the harvesting should be performed professionally in order to minimize the damage
of fruits (Milic et al., 2013).

The reports of the World Organization for Food (FAQ), indicated that the losses of fresh fruits
and vegetables are high and reach the amount of 5 - 25% in developed, while in un developed
and developing countries is 25 - 40% (FAO, 2002),

Fruit production in Serbia occupies an important place in the total value of agricultural
production. In recent years, an increasing amounts of fresh fruits are exported. Therefore, there
is a need for both modern and large storage capacity, in order to preserve fresh food quality for
a longer period of time. Refrigeration plays an important role in meeting the needs of a growing

* Snezana Stevanovié!, Ph.D., Assistant Professor, University of Belgrade, Faculty of Agriculture, Nemanjina 6,
Belgrade-Zemun, Republic of Serbia, (smasovic@agrif bg.ac.rs).

Simo Sievanovié, Ph.D., Full Professor, University of Belgrade, Faculty of Agriculture, Nemanjina 7, 11080

Belgrade, Republic of Serbra (siino.stevanovicl@agrif bg.ac. rs).

Bojan Dimitrijevié, Ph.D., Assistant Professor, University of Belgrade, Faculty of Agriculture, Nemanjina 6,
11080, Republic of Serbia, Belgrade, (bojandii@agrif bg ac.rs.).
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THE EFFECT OF FREEZING IN DIFFERENT TUNNELS ON THE
QUALITY OF BLACKBERRY FRUITS

. . w as2
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FYR Macedonia
? University of Belgrade, Faculty of Agriculture, Department of Food Technology,
Belgrade, Serbia
3 Fruit Research Institute, Cadak, Serbia
E-mail: smasovic@agrif.bg.ac.rs

Abstract. Freezing is considered as one of the most important technology to retain fruit
quality. The industry of frozen food is very important for developing countries, in which
the fast freezing technology is rapidly developed. The purpose was to study the effect of
Sreezing in different tunnels on the quality of blackberry fruits and relationship between
quality groups after freezing. The four types of tunnels for freezing under industrial
conditions were analyzed: batch freezer, fluidizing freezer, spiral belt freezer and
cryogenic freezer. Examination was realized on blackberry variety Thornfree, which
.has the best characteristics for freezing. Blackberry fruits frozen in different tunnels -
have different relationship between quality groups i.e. quantity of rollend, block, crush
and freezing shrinkage. The obtained results indicate that the best quality of blackberry
Sruits was detected after freezing in the cryogenic tunnel. Differences in energy
consumption for freezing of blackberry in the different tunnels are also shown.

Key words: freezing, tunnels, blackberry, quality, energy consumption.
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IMPROVING THE FREEZING PROCESS OF RASPBERRY
FRUITS IN INDUSTRIAL CONDITIONS

Nikolay Penov'", Aleksandar Leposavic’z, Milinko Ristié’,
Snezana Stevanovi¢*, Branko Popovic’z, Olga Mitrovié?

! University of Food Technologies, Plovdiv, Bulgaria
’Fruit Research Institute, Cagak, Serbia
Metal inZenjering, Ivanjica, Serbia
*University of Belgrade, Faculty of Agriculture, Food Technology, Belgrade, Serbia
E-mail: npenov(@yahoo.com

Abstract. Raspberry belongs to the group of non-climacteric fruit whose periods of
physiological and technological maturity maich. These properties of the fruit species
provoke sensitivity of fruits and susceptible to rapid decay. The quality of the fruits
begins to decline from the moment of harvest, whereupon fruits tend to lose firmness
and freshness, the occurrence of mold and rot if fruits are not kept under adequate
conditions. Therefore, all techrological procedures upon harvest are intended to
prevent fruit decay and reducing fruit quality accordingly. For this purpose, process of
freezing is commonly applied procedure worldwide for preservation of raspberry fruits.

The paper presents how the process of freezing of the raspberry fruits can be improved
by introduction of new operations into the technological process. The raspberry
freezing process in flow-freeze tunnels (fluidizers), which have considerably higher
daily capacity compared to conventional tunnels, is employed mainly in high-capacity
cold storages. Introduction of more advanced processing equipment can significantly
improve efficiency of freezing process of raspberry fruits, which is reflected in larger
amounts of IQF, ie. obtaining a significantly higher quantity of high-quality frozen
raspberry fruits, which are more competitive on global market and have a much higher
price.

Key words: raspberry, freezing, equipment, quality
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THE EFFECT OF DIFFERENT DRYING METHODS ON THE ANTIOXIDANT
PROPERTIES OF BLACKBERRY FRUITS

Stevanovié Snezana'®, Petrovi¢ Tanjal, Stevanovi¢ Simo!,
Leposavi¢Aleksandar?, PopoviéBranko?
"Unviversity of Belgrade, Faculty of Agriculture, Department of Food
Technology and Biochemistry, Nemanjina 6, Belgrade-Zemun, Serbia
2Fyyit Research Institute, Cacak, Serbia.
*Corresponding author: smasovic@agrif-bg.ac.rs

Introduction:Blackberry fruits have a short postharvest shelf life; therefore, the most
of harvest are preserved by freezing, drying or by processing into juices, jams, jellies,
etc. Drying may be used to extend the shelf life of blackberries at room temperature.
However, water removal during dehydration leads to a loss of quality property of the
fruits. Considering the possible beneficial effect of the phytonutrients present in the
blackberry fruits, it is of great importance to measure their changes during processing.
The objective of this study was to evaluate the effect of different drying methods on
antioxidant properties, total phenolic and anthocyanins content, and vitamin C of the
blackberry.

Materials and methods: Whole blackberry fruits were dried by convective air-drying,
osmotic dehydration and freeze-drying. The extracts of fresh and dried blackberries
were analyzed for total phenolic content by Folin-Ciocalteau method and for total
anthocyanins content by pH differential method. DPPH assay were applied for
determining antioxidant activity of the samples and it was expressed as ECso value.
Results: The blackberry preserved by freeze-drying demonstrated significantly better
retention of theantioxidant activity,vitamin C, total phenolic and anthocyanins content.
The convective drying significantly influenced changes of vitamin C and total
anthocyanins content, while osmotic dehydration caused significant decrease of all the
investigated parameters compared to the fresh samples.

Conclusions:Generally, anthocyanins and vitamin C in the blackberry fruits have been
found more sensitive to dehydration process. The results confirmed that
superiorblackberryquality was obtained by freeze-drying method.

Key words: freeze-drying, dehydration, blackberry, antioxidant activity, total phenolic,
anthocyanins, vitamin C.
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KVALITETA I ANTIOKSIDATIVNOG
POTENCIJALA PRI SMRZAVANJU MALINE

SNEZANA STEVANOVIC i MIODRAG JANKOVIC, Poljoprivredni
fakultet, Odsek za prehrambenu tehnologiju, Nemanjina 6,
1080 Beograd; DRAGAN MARKOVIC, VOJISLAV SIMONOVIC,
FRANC KOSI, UROS MILOVANCEVIC i MILENA STOJKOVIC,
Masinski fakultet, Kraljice Marije 16, 11000 Beograd

U novije vreme antioksidativnim svojstvima hrane pridaje
se veliki znacaj zbog pozitivhog uticaja na zdravlje

ljudi. Pri analizi hrane, pored utvrdivanja uobitajenih
parametara kvaliteta, sve Cesce se odreduje i njen
antioksidativni potencijal. U radu su analizirane promene
do kojih dolazi pri smrzavanju maline. Utvrdivan je sadrzaj
suve materije, ukupnih $ecera i kiselina, vitamina C, kao
i senzorna analiza kvaliteta. Antioksidativni potencijal
meren je metodom DPPH, ispitivanjem sposobnosti
neutratizacije DPPH radikala. Dobijeni rezultati ukazuju
da pri smrzavanju dolazi do neznatnih promena hemijskih
parametara kvaliteta. U senzornim karakteristikama.,
promene su nedto vece. Najupadljiviji je gubitak
konzistencije, zatim arome, a donekle je izmenjen

i ukus plodova.

' CHANGES OF QUALITYAND
~ ANTIOXIDATIVE POTENTIAL B
' RASPBERRY FREEZING. |

E More reée'?ntly the interest fdr é’ﬁiio idant -
- properties of food was increased, due ic

health-promoting properties. In the analysis

-of food, in addition to finding the usual quali )
~“parameters, one more often determines -

its antioxidant potential. The present study
evaluated the effect of freezing process on

. raspberry fruits changes. The content of -

dry matter, total sugars and.acids, vitamin

© C, as well as sensory analysis of qualit
. were determined. Antioxidant potential was

measured by DPPH method, testing the:
ability of DPPH radical neutralization. The

results indicate that the freezing caused minor =
. changes in chemical quality parameters. The

changes in sensory quality characteristics
were higher. The most marked was the loss - .
of consistency, then flavor changes, and the ..
taste of raspberry fruit was some modified

KEY w ORDS: freezing; raspberfy; quality;
antioxidant potential; chemical -
composition; sensory analysis

Uod

Smrzavanje (ili zamrzavanje) se smatra vrlo podesnim na-
¢inom za konzervisanje hrane za duZi vremenski period
(fong-term preservation). Ovaj postupak je $iroko raspro-
stranjen iprihvacen, tj. koristi se Sirom sveta. Uz to, u izve-
Stajima svetske organizacije za hranu FAQ (Bilten 158)
smrzavanje se ocenjuje kao metod koji u velikoj meri ocuva
osobine hrane, ¢ak i nutrijente. Kvalitet hrane je danas glav-
ni kriterijum za izbor tehnologije i opreme za njenu preradu
(Markovi¢, et al.; 2010). A zamrznuti proizvodi su vrio slini
svezim (Barbosa — Canovas, G. V., et al.; 2002). Isti auto-
ri isticu da su i kvalitet i bezbednost zamrznute hrane bolji
ako se primene dobra i pazljiva priprema i rukovanje, i pre
i posle smrzavanja (safety practices). Sam proces smrza-
vanja treba da bude prilagoden karakteristikama odredene

hrane i tehnolo$ki parametri procesa podedeni da obezbe-
de minimalne promene i senzornih i nutritivnih parameta-
ra kvaliteta.

U modernom drudtvu zamrznuto voée predstavija veliku i
vaznu grupu hrane (De Ancos, B. et al.; 2000). Voce karak-
teri$e sezonski karakter, ali smrzavanjem postaje dostupno
i van vremena sazrevanja, tj. tokom cele godine. Malina je,
ekonomski, vrlo vazna vrsta jagodastog voc¢a (Anttonen i
Karjalainen, 2005; De Ancos, et al.; 2000).

Samo mala koli¢ina maline konzumira se u sveZem stanju
(Hakkinen et al.; 2000), zbog vrlo kratkog perioda u kom je
dostupna sveza i limitiranog vremena skladidtenja u sve-
Zem stanju (Wang et al.; 2009; Kalt et al.; 1999). Ubrani
plodovi mogu da se koriste kao svezi oko 7 dana, ako se
rashladeni skladiste na temperaturi do 5 °C. Zato se vedi
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PE3IOME

[noaoBeTe Ha ManuHaTa ca MHOoro
YYBCTBUTENHA W nogaTtnuean Ha bGwbp3o
passansHe. [loHWkaBaHeToO Ha kavecTBo-
TO 3aN0MBa NPaKkTUMECKW OT MOMEHTa, B
KOWTO NNoALT ce npubepe. MNbpBOHaYan-
HO nnojoseTe rybAT 3gpaBMHaTa ow,
crnej ToBa OTAENAT COK, YCWNBa ce pas-
BUTUETO Ha nneceH W Hakpasa 3anodsa
npouec Ha rHveHe. Llenta Ha uenus Tex-
HonorwdeH npouec cned cbbuparHe Ha
pekonTata e npeycTaHoBABaHe fAerpaa-
LMATa W NOHUKABAHETO Ha Ka4yecTBOTO Ha
nnoga. Toea Moxe fia Bbfe NoCTUrHaTo ¢

SUMMARY

Raspbery fruit is very sensitive and
susceptible to rapid decay. The decline in
quality starts practically from the moment
when the fruit is picked. Fruits initially lose
strength, then release the juice, intensify
the development of mold and at last the
rotting process stars.

The goal of all technological processes
after harvest is to stop the degradation
and loss of fruit quality.

This is achieved by deep freezing in cold
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Upotreba geotermalne energije

u organskom Rankinovom ciklusu (ORC)
The Use of Geothermal Energy in Organic Rankine Cycle

Milena OTOVIC, Mirko KOMATINA, Ned¥ad RUDONJA, Uro MILOVANCEVIC, Srdan OTOVIC,

Masinski fakultet Univerziteta u Beogradu, Beograd, i
Snezana STEVANOVIC,
Poljoprivredni fakultet Univerziteta u Beogradu, Beograd

Kljuéne redi:

organski Rankinov dklus;
gectermalna energija; potrodnja
goriva; emisija 00,

U ovom radu je razmatrana moguénost koristenja geotermalne energije na teritoriji Republike
Sbije u sistemima kgji rade po organskom Rankinovom dklusu (ORC) sa R245fa kao radnim
fluidom. lako je najée3d geotermalni resurs koji se moze sresti na teritoriji RS voda umerene
temperature, kao toplotni izvor za pogon ovog sistema us/aje geotermalna voda sa
lokaliteta Viranjska banja sa najviom temperaturom od 96

jen
(%0, Ovaj sistem je uporeden sa

konvencdionalnim sistemom za proizvodnju dektritne energije iste snage (Rankinov dklus sa
vodom kao radnim fluidom i kotlom na ugalj), u dilju izratunavanja smanjenja koliine emisije
(0, u atmosferu na godi&njem nivou usled sagorevanja konvendonalnog goriva, kao i u§eda u

njegovoj potrodnji.

Key words:
organic Rankine cyde; geothermal
energy; fud consumption;

This paper considers a posdibility of using gesthermal energy in theterritory of the Republic
of Serbia in the systems that operate based on the organic Rankine cyde (ORC) with R245fa
as the working fluid. Although the most common geothermal resourcein theterritory of RS

Q0, emissions  is moderate water temperature, gecthermal water from the locality Vranjska Banja with the
highest temperature of 96°Cwas adopted as the heat source for driving this system. This
system was compared with the conventional system for dedtricity production of the same power
(Rankine cyde with water as the working fiuid and a coal-fired bailer), in order to caloulate
the annual reduction of GO, emission resulting from conventional fue burning, aswdl asthe

savings in its consumption.

1. Uvod

U uslovima velikog zagadenja okoline izazvanog poveéanom
emisijom 3tetnih gasova, dolazi do efekta staklene baste,
oftecenja ozonskog omotada i znadajnih klimatskih prome-
na koje uti¢u na egzistenciju Zivog sveta. Otuda se ¢ovedan-
stvo sve viSe okrece koriséenju ,,8istih®, tj. obnovljivih izvora
energije, a sve &e¥ce je u upotrebi i otpadna toplota iz ra-
znih industrijskih procesa za proizvodnju elektri¢ne energije.

Tamo gde nije moguéa upotreba elektridne energije iz elek-
troenergetske mreZe, odnosno gde clektrifikacija jo$ nije u
potpunosti razvijena, potrebno je koristiti raspoloZive to-
plotne izvore za pogon postrojenja koje bi proizvodilo elek-
triénu energiju.

Kao ngiéan izbor namece se koriS¢enje organskog Rankino-
vog ciklusa (ORC), ali sa fluidom koji ima niZu tagku kljuda-
nja od vode. '

Sistem proizvodnje elektri¢ne energije na ovaj nadin omogu-
¢ava da se kao toplotni izvor u ORC koriste i otpadna topla
voda, kao i-izlazni gasovi gasnih turbina i motora, tj. moguca
je kogeneracija ovog sa drugim sistemima, ¢ime se znaéajno
povecava energetska efikasnost ovakvih sistema.

Sistemi sa ORC mogu da rade sa bilo kojim izvorom toplote
sa minimalnom razlikom temperatura izmedu izvora toplote
i fluida u isparivadu od oko 65L& [1]. Takode, postoje siste-
mi koji koriste toplotu proizvedenu od gasa nastalog na de-
ponijama.

* Email: motovic@mas.bg.acrs

Qanak je objavijen u redimu sicbodnog pristupa pod usiovima OC BY-NC-ND 4.0.

2. Opis rada sistema

Organski Rankinov ciklus je sli¢an ciklusu po kome se odvija
rad konvencionalnog parnoturbinskog postrojenja (Rankin—
Klauzijusov ciklus sa vodom kao radnim fluidom), osim flui-
da koji se koristi u ciklusu. Ekoloski prihvatljiv organski fluid,
koji na odredenom pritisku ima nizu temperaturu klju¢anja
od vode, omogucava da sistem efikasno radi na nizim tem-
peraturama toplotnog izvora pri proizvodnji elektri¢ne ener-
gije, pa je moguéa upotreba biomase, industrijske otpadne
toplote, geotermalne vode, solarne energije i dr. kao toplot-
nog izvora. Na ovaj nadin se niskotemperaturna toplota pre-
tvara u koristan rad, odnosno u elektri¢nu eneju. Tipi¢an
opseg temperatura u sistemu sa ORC je 80-140[ [1], a neki
proizvodagi ovakvih sistema za komercijalnu upotrebu daju
opseg 60-350[# [2).

Organski fluid se u isparivadu (generatoru) pretvara u paru
(bez pregrevanja ili sa malim pregrevanjem [2]) uz pomo¢
izvora toplote (slika 1). Para fluida ekspandira u turbini koja
pokreée generator, a zatim se kondenzuje u razmenjivalu to-
plote. Kondenzat se potom pomoéu pumpe vodi ka gspariva-
¢u ina taj nadin se ponavlja termodinamicki ciklus.*Toplotni
izvor i ponor nisu direktno u kontaktu ni sa radnim fluidom
ni sa turbinom [1, 3].

3. Izbor radnog fluida

Od kljugne vaZnosti u ORC sistemima sa niskotemperatur-
nim izvorom toplote jeste izbor radnog fluida. Razmena to-
plote, zbog nizih temperatura, moZe biti veoma neefikasna,
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SkladiStenje jabuke u hladnjacama
sa ULO atmosferom

Storing apples in ULO atmosphere
controlled cold storage

Snezana STEVANOVIC* i Rade RADOJEVIC, Poljoprivredni fakultet, Beograd;

Dragan MARKOVIC, Milena OTOVIC, Uro§ MILOVANCEVIC i Vojislav SIMONOVIC, Masinski fakultet, Beograd

Kljuéne reéi:
kontrolisana atmosfera;
ULO hiadnjade

jabuke

Vol&lma vaino mesto u ukupnoj vrednosti poljoprivredne proizvodnje u Srbiji i sve vl Blkdligina
svezeg volBlse | izvoz. Za znadajniji plasman na inostrano trzige neophodno je da se obezbedi
otuvanje kvaliteta tokom transporta i skladistenja. Zato se u upotrebu sve vise uvode i koriste
sawremeni uslovi éuvanja kao &o su kontrolisana i modifikovana atmosfera za skladigenje
svegih plodova. Kontrolisana atmosfera ULO (Ultra Low Oxygen) je potisnula sva druga reSenja
kada su u pitanju kvalitet i duzina skladidtenja jabuka (i do 300 dana). U ovom radu su izloZeni
pregled i analiza optimalnih uslova i preporudeni reZimi za dugo cuvanje razidtih sorti jabuka u

hladnjatama sa ULO atmosferom.

Key words:
controled atmosphere;
ULO storage, apples

Fruit has a sgnificant placein the total value of agricultural production in Sarbia and an
increasing amount of fresh fruits has been exported recently. For a more significant placement of
fresh food on foreign markets, it is necessary to provide quality pratection during transport and

storage. Postharvest losses of fresh fruits and vegetables are very high, espedially in undeveloped
oountries. Therefore, modern postharvest techndogies, such as modified and controlled
atmosphere, areinareasingly used to prolong storage life of fresh fruits. ULO (Ultra Low Oxygen)
oontrolled atmosphere has suppressed all ather solutions in terms of quality and prolonged
storage life (up to 300 days) of apples. In this paper, the optimum conditions and recommended
storage regimes for different apple varidties in ULO atmosphere have been reported.

1. Uvod

Hladenje hrane ima veoima vaZnu ulogu u zadovoljavanju po-
treba rastuéeg broja potrofada u urbanim sredinama, kao i
smanjenju gubitaka koji nastaju kvarenjem i propadanjem
hrane. U svetu se prosedno godi$nje izgubi oko 300 milio-
na tona hrane, zbog toga $to nije blagovremeno primenjeno
hladenje (FAO, 2005). Isti izvor navodi da su gubici sveZeg
voca i povréa veliki i dostiZzu vrednost od 5% do 25% u ra-
zvijenim zemljama, dok je u zemljama u razvoju i nerazvije-
nim zemljama gubitak veéi od 25%. Da bi se to promenilo
sve veéa paznja se poklanja postharvest tehnologijama u ci-
lju smanjenja promena, kvarenja i propadanja sveZih plodo-
va. Savremena refenja za skladiStenje sveZe hrane imaju za
cilj potpunu kontrolu nad fizioloskim i biohemijskim proce-
sima u plodovima, kao i smanjenje aktivnosti mikroorganiza-
ma na najmanju moguéu meru. Na taj na¢in mogu znacajno
da se smanje gubici i produZi vreme &uvanja plodova u sve-
Zem stanju. Sve se viSe uvode u upotrebu i koriste savremeni
uslovi uvanja kao $to su kontrolisana i modifikovana atmos-
fera za skladistenje sveZih plodova. Kontrolisana atmosfera
ULO (Ultra Low Oxygen) nesumnjivo je potisnula sva druga
reSenja kada su u pitanju kvalitet skladi$tenih jabuka, kao i
duZina njihovog uspe$nog ¢uvanja. U ULO atmosferi najvi-
e se skladiite jabuke, a uz optimalne uslove i pravilno vo-
den postupak, moguée je oluvati im kvalitet i do 300 dana
nakon berbe.

Jabuka je najznadajnija kontinentalna vo¢na vrsta na svetu,
zbog sposobnosti prilagodavanja razli¢itim prirodnim uslovi-

* Email: smasovic@agrif.bg.acrs
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ma, uz visok kvalitet plodova. Pored pomorandZe i banane,
jabuka dominira svetskim trZi§tem, a koristi se tokom cele
godine (Bound, 2005). Godi$nja svetska proizvodnja jabuke u
2010. godini je bila neSto manja od 70 miliona tona. Najvedi
svetski proizvoda¢ je Kina, sa preko 30 miliona tona, a zatim
slede SAD, Turska, Poljska, Italija i Francuska. Jabuka je ge-
sto merilo razvijenosti vocarske proizvodnje neke zemlje, pa
se sa porastom broja stabala jabuke povedava ukupni inten-
zitet vocarske proizvodnje, i obratno.

Sa komercijalnog gledidta, jabuka je na domadem trZistu jed-
na od najznadajnijih voénih vrsta, i po obimu proizvodnje u
Srbiji nalazi se na treéem mestu, odmah iza Sljive i grozda.
Kao voée za upotrebu u sveZem stanju, jabuka se nalazi na
prvom mestu. Kako je sezona potro3nje jabuke prakti¢no ne-
prekidna, ona ima veliki znadaj, kako za ishranu, tako i za
ekonomiju. Od ukupne proizvodnje oko 2/3 jabuke potrosi
se u sveZem stanju i zbog potreba trZista neophodno je duze
Suvanje plodova jabuke u sveZem stanju.

Najznadajniju osnovu za poveéanje ukupne domade proi-
zvodnje voéa i intenziviranje ove grane poljoprivrede pred-
stavlja izvoz jabuke. U periodu 2006-~2013. proizvodnja
jabuke u Srbiji proseéno je iznosila 252.000 t (sl. 1). Lhistom
periodu prosedan izvoz jabuke iznosio je 77.000 t, §to Cini
35 miliona dolara, sa tendencijom rasta po zna&ajnoj sto-
piod 18,19% godisnje. U okviru izvoza sveZeg voéa iz Repu-
blike Srbije jabuka je vodedéa voéna vrsta. NajviSe se izvozi u
Rusiju (71%), zatim u Madarsku, Poljsku, BiH i Nemacku. U
istom periodu Srbija je prosecno uvozila oko 26.000 t jabuke,
¢ija je vrednost 9,2 miliona dolara. Uvoz ima porast po go-
didnjoj stopi od 12,14%, $to znadi da je uvoz niZeg intenzite-
ta od izvoza (Vlahovi¢ i dr., 2015). U cilju poveéanja izvoza,
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PARAMETARSKA ANALIZA RADA TOPLOTNE PUMPE ZA
PRIPREMU VAZDUHA ZA PROVETRAVANJE SKLADISTA SECERA

PARAMETRIC ANALYSIS OF HEAT PUMP OPERATION FOR
SUGAR STORAGE VENTILATION

v . v «rl . . . erl v .
Uro$ Milovanéevi¢', Franc Kosi', Milena Stojkovi¢', Snezana Stevanovi¢®

! Univerzitet u Beogradu, MaSinski fakultet,
Beograd, Kraljice Marije 16

? Univerzitet u Beogradu, Poljoprivredni fakultet,
Beograd-Zemun, Nemanjina 6

E-mail: umilovancevic@mas.bg.ac.rs

Rezime: U radu je sprovedena analiza uticaja relevantnih pogonskih parametara na rad rashladne
masine u okviru sistema za pripremu vazduha za ventilaciju industrijskih skladi$ta konzumnog
Se€era. Za usvojeni tehnicki sistem za ventilaciju, na osnovu metode ,,sprezanja karakteristika“
komponenata rashladne masine, analizan je uticaj temperatura isparavanja i kondenzacije, kao i
temperature i relativne vlaZnosti vazduha za provetravanje. Utvrden je kvantitativan uticaj
pojedinh relevantnih parametara na potro$nju energije za pogon uredaja.

Kljucne re€i: provetravanje, industrijsko skladiste Secera, sprezanja karakteristika, komponente
rashladne maSine ‘

Abstract: This paper presents influence of relevant operating parameters to performances of
refrigeration devices as part of the technical systems intended for ventilating of industrial storage
of refined sugar. For the designed technical ventilation system, using the method of "coupling of
performances characteristics of refrigeration plant components", the effect of evaporation and
condensation temperature, as well as temperature and relative humidity of the treated air are
analyzed. It was also found quantifiable impact of some relevant parameters on energy
consumption.

Key words: ventilating, industrial storage of refined sugar, coupling of performances
characteristics, refrigeration plant components

1. UVOD

ReZimi rada komponenata levokretne toplotne maSine (rashladnog uredaja ili toplotne pumpe) su
medusobno zavisni pri njihovom zajedni¢kom radu u okviru date instalacije, pri ¢emu, u
ustaljenom reZimu rada, moraju biti usaglaseni bilansi materije i energije. Predvidanje paranietara
ravnoteznog stanja masine pri datim uslovima ,,spolja$njih* faktora (toplotno opterecenje i uslovi
okoline) je klju¢no za tehni¢ko-tehnologki i ekonomski rezultat rada termotehnickog sistema u
koji su rashladni procesi ukljudeni kao osnovne ili pomocne operacije.



UTICAJ SMRZAVANJA NA KVALITET JAGODASTOG VOCA
THE EFFECT OF FREEZING ON THE QUALITY OF BERRY FRUITS

SneZana STEVANOVIC,
Institut za Prehrambenu Tehnologiju, Poljoprivredni fakultet, Beograd
smasovic@agrif.bg.ac.rs
Franc KOSI, Dragan MARKOVIC Vojislav SIMONOVIC
Uro§ MILOVANCEVIC, Milena STOJKOVIC,
Masinski fakultet, Beograd

Jagodasto voée predstavlja veliku i ekonomski vrlo znacajnu grupu voéa. Srbija nije na samom
vrhu po proizvodnji ovog voéa, ali jeste po kolicinama koje izvozi. Gotovo ukupna kolicina
Jjagodastog voéa izveze se u zamrznutom stanju. Cilj ovog rada je analiza uticaja procesa

smrzavanja na kvalitet i senzorne osobine jagodastog voca. Ispitivanja su obavljena sa plodovima

Jagode, maline i kupine. U okviru senzorne analize kvaliteta poseban akcenat je stavljen na

ocuvanje vrstoée i boje ovih osetljivih plodova. Kao parametri ocuvanja kvaliteta, praéene su

promene sadrzaja ukupnih Seéera i kiselina, suve materije, kao i pH vrednost plodova jagodastog

vocéa. Utvrdivan je i sadrzaj vitamina C u plodovima pre i posle procesa smrzavanja. Dobijeni

rezultati su pokazali da ne dolazi do znacajnih promena u hemijskim parametrima kvaliteta. NeSto

su veée promene senzornih osobina, jer je utvrden gubitak cvrstoce i konzistencije, narocito kod
plodova jagode.

Kljucéne redi: smrzavanje; jagodasto voce; kvalitet;
hemijski sastav; senzorna analiza

Berries are a large and economically very important group of fruit. Serbia is not at the top in the
production of this fruit, but is at the top in exported quantities of berries. Almost the total amount
of berries are exported in frozen condition. The aim of this study was to analyze the influence of
Jreezing process on the quality and sensory characteristics of berry fruit. Investigation were carried
out with the strawberry, raspberry and blackberry fruits. Within the sensory quality analysis,
special emphasis is placed on maintaining the strength and color of these delicate fruits. As quality
parameters, content of total sugar and acid, dry matier content and pH values of berry fruits were
analysed. The content of vitamin C in the berries, before and after process of freezing, were
determined. The obtained results showed that there was no significant changes in chemical quality
parameters. Somewhat larger changes was in sensory characteristics, as determined by the loss of
strength and consistency, especially in strawberry fruit.

Keywords: freezing; berry fruits, quality; chemical composition;
sensory analysis

I. Uvod

Smrzavanje (zamrzavanje) se smatra.vrlo podesnom metodom za dugotrajno ¢uvanje voca. U
izvestajima svetske organizacije za hranu FAO (Bilten 158.) smrzavanje se ocenjuje kao metod koji u velikoj
meri o&uva osobine i nutrijente hrane. Kvalitet hrane je danas glavni kriterijum za izbor tehnologije i opreme
za njenu preradu (Markovic, i sar. 2010). U zavisnosti od namene, voce se smrzava u razli¢itim oblicima i na
razligite naine: kao celo, u polovinama, kriskama ili kockama, sa Se¢erom ili u slatkom sirupu, kao paste,
pirei ili koncentrati, u zavisnosti od krajnje upotrebe u industriji. Kada sveZe voce nije dostupno za razlicite
vidove prerade tokom godine koristi se zamrznuto voce. Zato je jako vaZno pouzdano utvrditi stepen
promena kod voca pri prgcesu smrzavanja, jer ima vrlo Siroku primenu.

Tokom pos[ednjedecemje primetno je povedano interesovanje za plodovima jagodastog voca, zbog
njihovog bogatog i specifi¢nog hemijskog sastava koji ima povoljan uticaj na zdravlje ljudi. Pripisuje im se
antiviralno, antiinflamatorno i antikancerogeno dejstvo, jer brojne studije su pokazale da konzumiranje



PRELAZ TOPLOTE I VLAGE SA SMRZNUTE POVRSINE
- INZENJERSKI PRISTUP

HEAT TRANSFER I MOISTURE LOSS FROM FROZEN SURFACE
- ANENGINEERING APPROACH

Uro§ MILOVANCEVIC,

Univerzitet u Beogradu, MaSinski fakultet, umilovancevic@mas.bg.ac.rs

Franc KOSI,
Univerzitet u Beogradu, Masinski fakultet, fkosi@mas.bg.ac.rs
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Snezana STEVANOVIC

Univerzitet u Beogradu, Poljoprivredni fakultet, smasovic@agrif.bg.ac.rs

U radu je data analiza konvektivnih toplotnih optereéenja smrznute povrsine. Formiran je
matematicki model proraduna“ suvih“ i ,,vliaZnih* toplotnih optereéenja ledene povrsine.
Odredivanje koeficijenta isparavanja o (jednacina 9) bazirano je na primeni Chilton-Colburn-
ove analogije [7]. Analiziran je uticaj merodavnih parametra toplotnog optereéenja (brzine
strujanja i relativne vlaznosti vazduha iznad leda, temperature povrSine ledene ploce i
karakteristicne duzina Lp ravne ploce). Ukazane je na mere koje unapreduju energetsku
efikasnost rada rashladne instalacije.

Kljucne reéi: konvektivna toplotna optereéenja; smrznuta povrSina; koeficijenta isparavanja;
Chilton-Colburn-ova analogija; energetska efikasnost

This paper presents an analysis of convective heat load of frozen surfaces. A mathematical
model for determination of "dry" and "wet" heat loads has been formed. The mass heat transfer
coefficient o (equation 9) is estimated by the Chilton-Colburn's analogy [7]. The impact of
relevant parameters of convective loads (flow velocity and relative humidity over ice, the surface
temperature of the ice rink and the characteristic length Lp of ice rink) has been analyzed.
Finally, measures for improving the energy efficiency of the system has been highlighted.

Key words: convective heat load; frozen surface; vacuum collestors; mass heat transfer
coefficient; Chilton-Colburn's analogy; energy efficiency

L. Uvod

Proucavanje konvektivnog transporta toplote i vlage sa smrznute povrSine materijala ima veliki
praktiéni znacaj. Treba pomenuti problem ,kaliranja® smrznutih proizvoda koji je od klju¢nog uticaja na
senzorski i komercijalni uspeh dugotrajnog konzervisanje hrane smrzavanjem, ili raSirenu praksu
izgradnje velikih ledenih povriina za rekreativne ili sportske aktivnosti. U ukupnom toplotnom
opterecenju koje je merodavno za proradun potrebnog rashladnog ucinka instalacije, konvektivno toplotnd
optereéenje, zavisno od uslova, dostize i udeo od 30% [5], [8]. Kod otvorenih klizaliSta kada brzine
strujanja vazduha duZ plo€e mogu biti i nekoliko m/s, konvektivna optereenja mogu zadobiti i
dramati¢no velike vrednosti.
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PROMENA KVALITETA I ANTIOKSIDATIVNE AKTIVNOSTI
JAGODE NAKON ZAMRZAVANJA

SneZana Stevanovi¢, Tanja Petrovié, Aleksandar Leposavic, Franc Kosi,
Dragan Markovic, Vojislav Simonovic¢

Jzvod: Prirodnim antioksidansima se pridaje velika paZnja i predmet su brojnih
istraZivanja tokom poslednje decenije. Plodovi jagode su bogati bioaktivnim
komponentama koje imaju povoljan uticaj na zdravlje ljudi. Cilj rada je bio da se utvrde
promene do kojih dolazi pri zamrzavanju plodova jagode. Analiziran je sadrzaj suve
materija, ukupnih Secera i kiselina, vitamina C, kao 1 senzorna analiza kvaliteta.
Antioksidativii potencijal meren je DPPH metodom, ispitivanjem sposobnosti
neutralizacije DPPH radikala. Dobijeni rezultati su pokazali da pri zamrzavanju plodova
jagode ne dolazi do znacajnih promena hemijskih parametara kvaliteta. NeSto su vece
promene u senzormim karakteristikama kvaliteta,

Kljuéne redi: zamrzavanje, jagoda, kvalitet, antioksidativna aktivnost, senzorna
analiza.

Uvod

U novije vreme veliko je interesovanje za antioksidativnim komponentama hrane.
Brojne studije su pokazale da jagodasto voce sadrzi bioaktivne supstance koje pokazuju
izrazity antioksidativiu aktivnost (Kalt 1 sar., 1999, Novakovic 1 sar., 2011). Zbog toga
se preporucuje jagodasto voce kao prevencija mnogih bolestl, jer imajn zaStitnu ulogu
od slobodnih radikala.

Jagoda (Fragaria ananassa) je $iroko rasprostranjena it prihvadena vrsta voéa.
Njene plodove karakterise prijatan i dopadljiv ukus, kao i specifi¢na aroma. Boja jagode
potice od antocijana, koji pokazuju antioksidativna svojstva. Svezi plodovi jagode
dostupni su kratko. samo u vreme sazrevanja, jer vrio brzo nakon berbe podlezu
promenama i kvare se. Zato se samo mala koli¢ina ovog voca konzumira u sveZem
stanju (Kalt i sar., 1999), veét deo se preradi, a u najveéoj meri se konzerviiu
zamrzavanjem (Hakkinen 1 sar., 2000). Proces zamrzavanja zaustavlja promene i
inhibira mikrobiolo3ku aktivnost, pa je onemoguceno kvarenje i propadanje (Stevanovic
I sar., 2014). Ipak tokom samog procesa zamrzavanja moze da dodje do promena i
oStecenja proizvoda (Markovié i sar., 2011). '

Snezana M. Stevanovié, Univerzitet u Beogradu, Poljoprivredni takultet Beograd, Nemanjina 6, Zemun,
Srbija {smasovic@ragrif, bp.ac.rs) (autor za kontakte)
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OPTIMALNI REZIMI ZA SKLA]V)ISTENJE JABUKE
U ULO HLADNJACAMA

THE OPTIMAL REGIMES FOR ULO STORAGE OF APPLES

Snezana STEVANOVIC, Rade RADOJEVIC,
Institut za Prehrambenu Tehnologiju, Poljoprivredni fakultet, Beograd
smasovic@agrif.bg.ac.rs
Franc KOSI, Dragan MARKOVIC, Yojislav SIMONOVIC,
Uro§ MILOVANCEVIC
Maginski fakultet, Beograd

Proizvodnja voéa i povréa u Srbiji zauzima znadajno mesto u ukupnoj vrednosti poljoprivredne
proizvodnje. Unovije vreme sve veée kolic¢ine svezeg voca i povréa se i izvoze. Za sigurniji plasman
na inostrano trziste neophodno je obezbediti ocuvanje kvaliteta sveze hrane prilikom skladistenja i
transporta. Gubici svezeg voca i povréa su jako veliki, narocito u nerazvijenim zemljama. Zato se
sve viSe uvode u upotrebu i koriste savremeni uslovi éuvanja kao §to su kontrolisana i modifikovana
atmosfera za skladistenje svezih plodova. ULO kontrolisana atmosfera nesumnjivo je potisnula sva
druga reSenja kada je u pitanju kvalitet skladistenog voéa i povréa. U ULO atmosferi najvise se
skladiste jabuke. U ovom radu analizirani su optimalni uslovi i preporuceni rezimi za Suvanje
razlicitih sorti jabuke v ULO hladnjadama.

Kljucne reci: kontrolisana atmosfera; hiadnjace; jabuke; ULO; optimalni refimi

Fruits and vegetables have a significant place in the total value of agricultural production in
Serbia. In recent years, an increasing amount of fresh fruits and vegetables has been exported. For
a significant placement of fresh food on foreign markets it is necessary to provide quality protection

in storage period and during transports. Postharvest losses of fresh fruits and vegetables are very
high, especially in undeveloped countries. Therefore, modern postharvest treatments such as
modified and controlled atmosphere storages are increasingly used to prolong storage life of fresh
Sruits. ULO controlled atmosphere undoubtedly suppressed all other solutions in terms of quality of
stored fresh fruits and vegetables. The most stored fruits in these conditions are apples.

In this work, the optimum conditions and recommended regimens for different apple varieties

storage in ULO atmosphere were analyzed.

Keywords: controlled atmosphere; storage; apples; ULO; optimal conditions

I. Uvod

Savremene tehnologije skladistenja sveZe hrane imaju za cilj potpunu kontrolu nad fiziologkim i
biohemijskim procesima u plodovima, u cilju smanjenja promena, kvarenja i propadanja. Na taj naéin mogu
znadajno da se smanje gubici i produzi vreme ¢uvanja sveZe hrane uz maksimalno ofuvanje kvaliteta. SveZi
plodovi nakon berbe nastavljaju sa biohemijskim i fiziolo$kim procesima i smatra se da su oni i dalje Zivi,
iako su odvojeni od mati¢ne biljke. Zbog toga nastavljaju sa metaboli¢kim procesima, i dalje didu, gube vla-
gu i podlezu fizioloskim promenama i o¥tecenjima, kao i mikrobiologkom kvarenju (Kader, 2002).

U izvedtajima Svetske organizacije za hranu (FAO, 2002) navodi se da su gubici sveZeg voca i povréa
veliki i dostizu vrednost od 5 — 25% u razvijenim zemljama, dok je u zemljama u razvoju i nerazvijenim
zemljama gubitak veéi od 25%. Proizvodnja voéa i povréa u Srbiji zauzima zna¢ajno mesto u ukupnoj vred-
nosti poljoprivredne proizvodnje. U novije vreme sve vede koli¢ine sveZeg voca i povréa se i izvoze. Zato je
sve veda potreba za velikim 1 modernim skladignim prostorima, da bi se ofuvao kvalitet sveZe hrane duZi
vremenski period. Hladenje ima veoma vaZnu ulogu u smislu zadovoljenja potreba rastuceg broja potrofata
u urbanim sredinama, kao i smanjenja gubitaka koji nastaju kvarenjem hrane. U svetu se prosetno godisnje
izgubi oko 300 miliona tona hrane, zbog toga 3to nije blagovremeno primenjeno hladenje (FAO, 2002).

Za dugo i kvalitetno ¢uvanje sveZe hrane, najvaZzniji uslovi sredine koje treba obezbediti u skladisnom
prostoru su temperatura i vla?nost vazduha. Sa sniZzavanjem temperature smanjuje se intenzitet metabolickih
procesa u svezim plodovima, a samim tim i promene i propadanje. Mikrobiolo§ka aktivnost je manja na

170 = 46. INTERNATIONAL HVAC&R CONGRESS AND EXHIBITION




ISPITIVANJE PERFORMANSI HLADNJAKA VAZDUHA
SA OREBRENIM CEVIMA

PERFORMANCES INVESTIGATION
OF FINNED TUBE AIR COOLER

Uro$ MILOVANCEVIC', Srbislav GENIC', Milena OTOVIC!
i Snezana STEVANOVIC?
! Univerzitet u Beogradu, Masinski fakultet, Beograd
2 Univerzitet u Beogradu, Poljoprivredni fakultet, Beograd

U radu je objasnjena problematika merenja merodavnifi parametara rada
hladnjaka vazduha sa orebrenim cevima. Dat je Sematski opis ispitivanog rashlad-
nog postrojenja. Prikazane su najbitnije geometrijske karakteristike razmenjivaca
toplote (RT). Eksperimentalni rad je obuhvatio merenja toplotnih performansi na
Sfiziékom modelu — razmenjivacu toplote, koji je hladio vazduh pomoéu sekundarnog
rashladnog fluida koji nije menjao fazu pri strujanju kroz cevi aparata. Frotoci i
temperature radnifi fluida su menjani u opsegu definisanom parametrima rada
eksperimentalne instalacije, a koji su bili dovoljni da se mogu izvrsiti uopstavanja
eksperimentalno dobijenih podataka. U zakljucku su dati najbitniji rezultati do kojih
se doslo u toku eksperimentalne i matematicke analize rada RT u uslovima hladenja
i sudenja vazduha.

Kljulne rei: razmenjivac toplote sa orebrenim cevima; hladenje vazduha;
eksperimentalna instalacija i merenje, kondenzacija vodene pare

The paper deals with the problems of measurement of respective operating
parameters of air cooler with finned tubes. It is given a FI diagram of the tested
refrigeration system. The most important geometrical characteristics of this heat
exchanger are shown. Experimental work included measurement of thermal perfor-
mance on a physical model — the heat exchanger, which cooled the air by using
secondary refrigerant, which has not changed phase flowing through the pipes.
Flow rates and temperatures of working fluids were varied in defined operating
ranges of experimental installation, which were sufficient to make generalization of
experimentally obtained data. In conclusion, it is given the most important results
that were obtained during the experimental and mathematical analysis of this
exchanger in terms of cooling and drying air.

Key words: heat exchangers; air-cooling coils; staggered tubes; plate fins;
experimentalsetup and mesurements; moisture condensation

1 Uvodna razmatranja

U tehnitkoj praksi Cest je sludaj hladenja vlaZnih gasova u energetskim i
procesnim postrojenjima uz izdvajanja kondenzata iz vlaznog gasa na povrsini raz-

.
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UTICAJ SUSENJA NA FIZICKO-HEMIJSKE I SENZORNE
KARAKTERISTIKE PLODOVA JABUKE

EFFECT OF DRYING ON THE PHYSICOCHEMICAL
AND SENSORY PROPERTIES OF APPLES
Tanja PETROVICY, Snezana STEVANOVICY,
Dragan MARKOVICY, Aleksandar DEDIC?,

1) Poljoprivredni fakultet Univerziteta u Beogradu, Beograd
2 Sumarski fakultet Univerziteta u Beogradu, Beograd

Pocesima suSenja hrane pridaje se velika paznja

i podaci ukazuju da se suSenje sve vise koristi za
konzervisanje hrane. Posljednjih godina koristene
su razlicite metode za susenja, a velika paznja

se usredsreduje na kvalitet suSenih proizvoda.
Osim toga, kreiraju se i brojni novi prehrambeni
proizvodi koji sadrZe osusene komponente, kao i
ready to eat food koja ima sve vecu popularnost.
Medu brojnim uzorcima hrane koja se konzervise
suSenjem, vole i povrée ima veliki znacaj, jer je vise
puta potvrdeno da sadrZe brojne fitonutrijenata
koji imaju povoljan uticaj na zdravlje, ukljucujudéi
i antioksidantnu aktivnost. SuSeno voce se takode
smatra i alternativnim, zdravim grickalicama i
poklanja im se sve veca paznja u prehrambenoj
industriji. U brojnim istraZivanjima je potvrdeno
sa su plodovi jabuke nutritivno veoma vredni,

jer sadrze vitamine, minerale, pektinske

materije, viakana, kao i polifenolna jedinjenja

sa antioksidativnim dejstvom. Konzumiranje
jabuke, kao i preradevina od jabuke, povezano je s
smanjenjem rizika od hroniénih bolesti i karcinoma,
a njeni antioksidansi imaju pozitivan uticaj na
vitalnost organizma. Cesto se smatra da preradeno
voce ima nizu nutritivnu vrednost u poredenju sa
sveZim, uglavnom zbog gubitka nutrijenata tokom
prerade. Susenjem odstranjuje se voda iz plodova

i moze da dode do gubitka strukture, senzornih i
nutritivnih osobina hrane. Stoga, cilj ovog rada je
utvrdivanje uticaja suSenja na fizicko-hemijske i
senzorne karakteristike jabuke. Ispitivanja su vriena
sa jabukama sorte Greni Smit i Ajdared. Plodovi
su prvo prepolovljeni, a zatim seceni na kocke
dimenzija 1x1x1 cm i poredani na 5 lesa u jednom
sloju. Suseni su u laboratorijskoj susari ACBP 10,
EMA pri temperaturi vazduha 60°C.

Process of food drying are received a lot of attention as
these treatments have been reported are widely used for
food preservation. In recent years, a variety of drying
methods and the quality of the products obtained by
these methods have been tested. In addition, a growing
numbers of new food products containing dried
components are created, as well as ready-to-eat dried
food are becoming increasingly popular. Among an
enormous number of foods that need to be dried, fruits
and vegetables have received much attention as it

has been reported that these materials contain a wide
rank of phytochemicals, which are claimed to exert
many health benefits, including antioxidant activity.
Dried fruits have also been regarded as alternative
fat-free snacks and received more attention from the
food industry. Many studies have shown that apples
are rich sources of vitamins, minerals, dietary fibers,
pectin matters, as well as polyphenol compounds with
antioxidant activity. Consumption of apples and
apples products has been associated with decreased
risk of chronic diseases and cancers, and the apple
antioxidants are thought to be positive to the observed
health. 4Generally, processed products have been
considered to have lower nutritional value than their
respective fresh commodities mainly due to the loss

of nutritional compounds during processing. Water
removal during drying process leads to a serious loss
of the nutritive and sensory structure properties of the
food. Therefore, the aim of this paper was to determine
the effect of drying on the physicochemical.and
sensory characteristics of apples. The investigations
were carried out with apples variety Greni Smith and
Idared. The fruits were halved first and then cut into
cybes with dimensions of 1x1x1 cm and compared fo
5 shelves in one layer. Drying were carried out in a
laboratory drier ABS, at air temperature of 60°C.
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Bili bismo vam vrlo zahvalni ukoliko biste recenzirali rukopis ThSci 2016.012 koji je prijavljen za
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If you are able to review this manuscript, | would appreciate receiving your review within four weeks.
The paper and the reviewer's form are attached to this message.

If you are unable fo review this manuscript, please let me know by responding to this email message.
If you could suggest alternative reviewers with their email address, that would be most helpful.

Please let me know as soon as possible if you will be able to accept the mVItatlon Thank you
in advance.

Sincerely yours,
Dr. Milijana Paprika
Subject Editor of Thermal Science
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