IIporpamM 1OKTOPCKHX CTyAHja

[pennaraun: Meaunuucku dakynret, MHCTUTYT 32 Qusuky, buonomku dakynrer, @akynrer 3a
dbmuaky xemujy, UXTM, @apmareyrcku pakynrer, MHCTHTYT 3a OHOJIOMIKA HCTpakuBama CHHHAIIA
CrankoBuh, MHCTHTYT 32 HyKIJIeapHE Hayke - Bunua, EnexkrporexHndku akynrer, @akyiaTer 3a
CIIeITHj aTHy eayKarujy u pexabumuraryjy, Kapomacka Uacturyt (I1IBencka), @akynreT TEXHHIKAX
Hayka YHusepsuteT Hosu Can.

buodoronuka

buodoronuka je nHTEpAUCIUILTMHAPHA HaydHA 00JacT Koja ce 0aBHM M3ydaBamkeM WHTEpaKIdja u3Mehy
SJICKTPOMArHETHOT 3payucikha U MaTepHje U pa3BHjamkbeM ONTHYKHUX METO/1a 33 IPOyYaBamhe OCOOMHA KUBHUX
cucrema. bruogoronrka objenbyje TEXHOIOTH]E 3a CTBapamke, MAHUITYJIAIN]Y U ACTEKIH]y (JOTOHA, KOje
ce TpaJAMIMOHATHO pa3BHjajy y OKBUPY (HU3UKE, EIEKTPOTEXHHKE M ONTOCIEKTPOHUKE, U KOPUCTU
MPUPOHE TMpolece Kao MITO Cy allcOpIivja, EMHCHja U pacejame CBETIOCTH, KOje €€ TPaJIHIMOHAIHO
M3y4aBajy y OKBHPY (pH3MUKe XeMHje, Kako OM ce okapakeTpucaie (pH3HUKO-XEMHUjCKEe OCOOMHE YKHUBUX
cucTeMa M yTBPAWIIE MOJIEKYJIapHe OCHOBE OHONOIIKUX Mpoleca. bruodoTronnka ce mpe cBera npuMemyje
y OMO-METUIIMHCKUM UCTPAKUBABHIMA, MEUIIUHCKO] THjarHOCTHIN, (hapMalluji U MOoJbONPUBPEIH, alld 1
y MPOU3BOJIK-M HOBHX MaTepHjalia KOju HMUTHPA]y IOKEJbHE KapaKTEPHUCTHKE XKUBHX Ouha.

[wmb mporpama JOKTOpCKUX cTyauja buodoroHnka je ga oOpasyje HOBY TeHEpalUjy CTPYYmaka Koju
CBOjUM 3HaWkEM MOTY Ja HpeBasul)y TpaauluMoHainHO mnocrtojehe rpanune w3mehy ¢usuke, xemuje,
Oouonoruje, MeIuIMHE, (QapMaldje U HHXKEHEPCTBA y IHIbY OoJber pasyMeBamy (QyHIaMEHTATHUX
OMOJOIIKMX MeXaHH3aMa KOjH Cy AMPEKTHO 3Ha4ajHU 3a 37paBibe Jbyau. KOHKpeTHO, Insb HaM je jaa
o0pa3yjeMO CTpy4make KOjH MpHUMEbYjy TEXHHUKE ONTHYKE MHKPOCKONHMjE U CIEKTPOCKONHUje Y
OMOMETUIIMHUCKIM UCTPAXKUBAKBAMA, METUIIMHCKO] JMjarHOCTUIIN U (papMaliuju, pa3Brjajy HOBE TEXHUKE
ONITUYKE MHUKPOCKOIWje M CIEKTpOCKomuje M ypehaje 3a paHy IOUjarHOCTHKY OOJECTH M MHUHUMAIHO
WHBa3UBHY TEpaIlyjy.

300r uHTEepIUCHMIUIMHApHe npupone buodoronuke oOpasoBame MIanux CTpydmaka HEe MOXE Ja ce
OJIBHja Y OKBHpY MOjeqUHAYHUX (pakynTeTa W moctojehinx mporpama JOKTOPCKUX CTyauja, Beh 3axteBa
TecHy capaimy u3Mmely QaxyiareTa W HaydyHO-MCTPAXHBAYKMX YCTaHOBA Koja ce e(UKacHO MOxe
OCTBAapUTH y OKBUPY beorpaiackor YHuUBep3UTETA.

Crynmujcku mporpaM JOKTOpCKHX cryauja buodoronmka Ha beorpaackom yHuBep3uteTy umHu 20
mpeaMeTa KOju MOTY Jia C€ CBPCTajy Y 3 IeJuHe, YBOAHH W ONINTH NpeaMeTH, BuoMeauiuHcko
ociiuKaBame (imaging), buoJiomku ceH30pu-0uoMeIMUMHKO ouuTaBame (biomedical sensing).



1. OobaBe3Hu npeaMeTu
Dyukyuonanna gaopecyenmna mukpockonuja (Bnanana Bykojesuh, [1aBie Aulyc)
buogpomonuxa y ouonocuju u meouyunu (Baagumup Tpajkosuh, UBanka MapkoBuh)
2. YBOOHM mpeaMeTH

Monexynapne ocHose u cmpyKmypHa opzanuzayuja sxcueux opzanuszama (o0aBe3aH) (AJiekcaHapa
Kopah, Ana Ilonosuh-bujeauh, Hophe ®upa, Ilasae Aulyc)

Y600 y unmepaxuujy céemnocmu u mamepuje (o6aBe3an) (bpanucaas JeinenkoBuh)

Onmuuka cnekmpockonuja 3a ouonouike cucmeme (Muxauno Pabacosuh, bpanuciaas Jenenkosuh)
Domoxemuja ouomaxpomonexyna (Jacmuna Iumurpuh-Mapkosuh)

Domodbuonocuja (3opa lajuh)

Heypogpomonuxa (IlaBne Aulyc, Hepena 3orosuh)

Camoopzanuzoeare u mMamemMamuiko mMooeaupare HeauHeapHux OuHamuukux npoueca (Jbubana
Koaap-Anuh, Kebko Uynuh, Bnagumup MapkoBuh)

Onmuka y ogpmanmonozuju u onmomempuja (Aparomup Cramenkonuh)
buogpomonuxa y papmayuju (Becna Kynruh)

buogpomonuxa y mukpo ouonozuju u nabopamopujckoj oujaznocmuyu uHphekmueHux do1ecmu
(Maja CranujeBuh)

3. buHOMeIMIIMHCKO OCJIHKaBame (Imaging)

Caspemene mexHuke onmuyke MUKpockonuje y ouonozuju u meouyunu (Anexcanaap Kpmuoor, Ilasie
Anhyc, Muxauniao Padacosuh, Anexcanapa Kopah)

Ilpojexmosare caspemenux onmuuxux cucmema y ouomeouyunu (JJapxo BacumeBuh)
Ananuza cucnana u ciukay ouogpomonuyu (Aparana bajuh)
Mamemamuuxe memoode mexcmype u komnpecuja caruxa (JAparytun llesuh)

4. BUOJOLIKH CEH30PH - OMOMeIUIUHCKO oyuTaBame (biomedical sensing)

Ilpumena ouogpomonuxe y ouooujacnocmuuxkum memooama (Baagumup TpajkoBuh, HNBanka
Mapxosuh, Heena 3orosuh)

Onmuuyxe cmpykmype y npupoou u ouomumemuxa (Jejan Ilanteanh, Cpehko hypunh)



Humezpucanu u pubep onmuuxu cenzopu (Jbynuo Xanujescku, Jopana IlerpoBuh)

Ilpemeapauu y ouogpomonunyu (Ileha Muxannosuh, Cnodonan IlerpuueBuh)

Pamancka cnexkmpockonuja 3a ouocucmeme (boxunap Pamxosuh, Mimnka Ilehunap)
5. ®oTOHCKM MaTepHjaJIu U CTPYKType

Hanoouogpomonuxka (3opan Jaxwiuh)

Hancmpykmypnu mamepujanu 3a npumeny y ouogpomonuyu (bumana baouh, Ana Kanujanuc)
6. HNudopmaTrnka y omogoronnum

buoungopmayuja (bpanko parosuh, bpanuciaas JesenkoBuh)

Keanmna ououngopmamuxa ca enemenmuma He cmanoaphe ungpopmamuxe (bpanko Kosapuh)

YBOAHM M OMIUTH PEIMETH:

MoJieky/JapHe 0CHOBe M CTPYKTYPHA OpraHU3aluja ;KUBUX OpraHu3amMa
Anexcanapa Kopah, Ana [lonosuh-bujenuh, Bophe @upa, [1aBne Anbyc
Buononmumepu: nykieotumu u nonunykineoruau (JJHK n PHK), amuHOkHCcenMHe U MONUNENTHIHN HU3

(menTHAM W TIPOTEHHHM), MOHOcaxapuau M Tonucaxapumu (mehepw). Jlumumu, Muiene W BE3UKYIIE.
CrpykTypa u ¢yHKUMja npotenHa. EH3UMHM M KHHETHKa OMONOUIKMX peaknuja. buomomke memOpane.
Tpancnopt marepuje W NMpPEeHOC CHUTHANA W3 crosbammmke cpenmne. Ctpykrypa hemmja. Bpere hemmja.
OpranunzoBame henuja y TkuBa. Bpere n ¢pynkuuje TkuBa. CriemupuIHOCTH CTPYKTYypEe U OpTraHU3alnje
MHUKPOOpTraHH3aMa.

Bbuodoronuka y 6M0JI0ruju 1 MeIMUMHH

Bnanumup TpajkoBuh, MiBanka Mapkosuh
[Mpumena OuodoroHuke y Ouonoruju u Meauuuuu: Ilpumena ¢ayopodopa (eHIOreHe U er3oreHe,
opraHoMeTanHu komiuiekcu, P ¢iayopodope, Heoprancke HaHouecTHie), (IIypOCHEHTHUX NPOTEMHA U
WHTpaBUTATHUX 0oja y Omomeauuuuu. [Iporounu nmrodnyopumerap — FACS. HennBansuBHe ciuke
oprana u Tymopa.EHgockomnuja. MOHUTOPUHT MeTa0oIM3Ma y pealHOM BpeMeHy (Tiiyko3a, mpotok 02).
dortoauHamyHa Tepanuja. (OCHOBHH MPUHIHITN. DOTOCEH3UTU3EPH.

YBoa y GoTOHNKY- CBETJIOCT, JJacepu U HHTEePaKIUje CBETIOCTH U MaTepuje

bpanucnas JenenkoBuh
[Tpupoaa cBEeTIIOCTH M OCHOBE HHTEPAKIIHje CBETIOCTH ca MaTeprjoM. MaTpuiHa ONTHKA, TATaCHA ONTHKA,
ancopnnuja u aucrepsuja. [lomapusanuja W npeiamMarme, aHM30TPOIIHA CPEIMHA, TEYHH KPHUCTAIA U
ONTHYKH €JIEMEHTH 3a mojapu3auujy cBerioctu. Koxepenmmja cBerioctu. KoHBep3uwja (pekBeHImje
nacepa. KBantHa npupona marepuje. KBanTtHa cTama aroma u mosekyna. Jlacep. @oroenekrpuunu edexart
u gerekndja goroHa. doroMynTHILIMKATOpCKa IeB, JaBuHcKka (ortomamona, LI/ kamepa. AHanmza
curHaza. JlabopaTopujcke Bexoe.



OnTHYKa CIEeKTPOCKONHUja 3a OMOJIOLIKe CHCTeMe

Muxanno Pabacosuh, bpanucnas JenenkoBuh
Enextponcka u BUOpaITHoHa cTakba MOJIEKYJIa. ATICOPIIITHja, EMUCH]a U pacejambe eIeKTPOMAarHETHOT
3pauema. EneKTpoHCcKa ancopnunoHa 1 eMICHOHA CIIEKTPOCKoIHja. Bubpannona criekTpockoryja.
CriekTpockonuja XupamrHux Mojekyna. Kpyxan auxpousam. JIlyMUHECIICHTHA CIIEKTPOCKOIIH]a.
Hnmepaxyuje ceemnocmu u heauja. Aticoprmmje cBeTiiocT y henmrjama. MaaykoBame hemmjckux
nporieca. IHTEpKanuje cBeTIoCcTH U TkuBa. Pomonpoyecu y buonorumepuma. ONTHIKa OHOTICH]a.
JleTekiuja mojeMMHAYHAX MOJICKYIIa.

doToxeMHja OHOMAKPOMOJIEKYJIa

Jacmuna {lumutpuh-Mapkosuh
VBon y goroxemujy. @otoxemujcka aktuauuja. PoToQu3MUKK HEpaaWjallMOHU IIpeJia3H, KIACHYHO U
TaJlaCHO-MEXaHWIKO TyMademe. THUIOBM HepaaujallnoHuX Ipenas3a, Kopenanydja Op3uHe U eUKacHOCTH
HepaJIujalioHuX Ipena3a ca CTPYKTYpoM MoJekyna. PoToU3MUKH paaujallioHd Mpesa3d, THUIIOBH
¢dyopecueHTHe emucuje, pocdopecieHnnja, GakTopu yTulaja, KBaHTHH NPUHOCH. IHTEpMOJIEKYIICKU U
MHTPaMOJIEKYJICKH (POTO(U3MUKH NPEHOC eIEKTPOHCKE CHEPTHje, MEXaHU3MH, THIIOBU IIPEHOCA CHEPTHje.
doroxemuja BaKHUX OmoMonekyna. XiIopo(wi, CTpyKTypa M OCHOBHE CIICKTpallHE KapaKTEPHUCTHKE,
¢dyopecueHTHH U He-QiyopecteHTHH cTpykTypHH oOimum Chl y ycmoBuMa wmH BHBO. 3akacHena
¢dyopecuennyja xnopoduia. GayopecueHrja IPOTEHHA, OMNIITE KAPAKTEPUCTUKE U BE3a Ca CTPYKTYPOM
Monekyna. Jlemomapu3zanuja QuryopeclieHIIdje MpOTeWHA, METOoAe aemnojiapu3aiidje QiryopecieHmyje,
CTPYKTypHa HCIIMTHBaka MPOTEMHA KOpUIIhelheM MeTo e Aenoiapu3anuje payopecueHnuje. Tupo3ux u
TpuntodaH, CTPYKTypa, OCHOBHE KapakTepHCTHKe QiyopecleHnuje, Kopuiheme QIyopecieHyje
THPO3MHA W TpunTodaHa y CTPYKTYpHO] aHAIM3M NpoTenHa. IIpeHoc eHepruje y NpOTEeHHHMA.
®nyopecuienTHn npoTenHH. PoTomHIyKOBaHE M (OTOKOHBepTHBHE (iryopodope, (oTompekniauku
naposu. ®nyopecueHTHo obene3aBame JHK.

dDoTobHOJIOTHja

3opa Hajuh

doroxemuja 6rnomoekyia; buonymunecuennuja; @enomen GoTOCHHTE3E: OCHOBHU U ITOMOhHH
(OTOCHHTETHYKN IUTMEHTH (CTpYyKTypa U pyHKuuja), porocucremu; Ceetia (aza GpoTocuHTE3E — NpOLIECH U
MeXaHM3MH OMOXeMHjCKuX peakuunja; Mutensurer porocuntese; duroxpomu u kpuntoxpomu; @otomopdorenesa;
dotoneprnoauzam; Lnpkanujanuu puram; @otocensntusutet; [lokpeTn xxnBux Ouha y o1HOCY Ha CBETIIOCT U

(dhoToTpomnmzam; POTOTOKCHYHOCT; AnanTalyje >KuBux Ouha y ogHoCy Ha cBeTaocT; CBETIOCT U OMOTEXHOJIOTH]E.

Heypodoronnka

[TaBe Anlyc, Herena 3orosuh
OcHoBHH ITpo0JIeMH y HEypOHayKaMa: jOHCKE OCHOBE €KCIUTAaOMIIHOCTH, IPOCTHPAE¢ HEPBHOT UMITYJICA,
henmjcko cUrHaNMUpame | yiIora KalujyMa, CHHAITHIKH MEXaHU3MHU.
[Mpeknuanyka TpUMEeHa HEYpOPOTOHUKE: JBO-(POTOHCKA MHKpPOCKONHja, (IIYOPECEHTHH WHIWKATOPH
YHyTaphennjcKux joHa, BOJITAXKHO — CEH3UTUBHE 00je, TacepcKo ,,0apobibaBame’ Mosiekya (,,uncaging™),
orntoreHeTnka. TexHHuKe y pa3Bojy: GoToakycTHka, 1uy3uoHa ONTHYKA TOMOrpadHja, MyITUCTIEKTPAITHO
OIITHYKO OCITMKABamkhe HHXEPEHTHOT CUI'HAJIA, CIIEKTPOCKOIHja Oircke HHpalpBeHe CBETIOCTH
KnuHndka mpuMeHa: Manmupame OTBOPSHOT KOpTeKca (IIyopecICHITN]OM, HEYPOOCITHKABAKE ITyTEM
Omucke nHQpapBeHe CBETIOCTH, AU(y3MOHa KOpeTaluoHa CIIEKTPOCKOMHja, HaBOl)emhe OCINKaBabeM
dbmyoprenmjom. Merone 6e3 naaukaropa: Pamancka cnekrpockonuja, CARS, MUKpoCKOTIpame
rere3oM Apyror xapmonuka (SHG) kao 1 koMOHMHAIMje OBUX TEXHHKA.



CamoopraHusoBatbe U MaATEMATUYKO MoAeNAupare HeJ/IMHeapHUX AWHAMUUYKUX npoueca

JbusbaHa Konap-AHuh, esbko Yynuh
HenunHeapHu cuctemun ca NoBpaTHOM CMPErom y cTarkbMMa AafekKo o TePMOAMHAMUUKE PaBHOTEMNKE.
CamoopraHusaumja. [MHamMUYKa cTakba W CTPYKType Yy 3aTBOPEHMM W OTBOPEHMM CUCTEMUMA.
MNeprnoaunyHa eBoOIyLMNja U HACTajakbe AETEPMUHUCTUYKOT Xaoca. MeToze 33 aHaNn3y AMHAMUYKMX CTakba.
Budypkaumje. dasHn aunjarpam. lMNoeHkapos npecek. MoBpaTHe mane. JbanyHOB/bLEBU EKCMOHEHTU.
CnekTtap cHare. Mpumepu camoopraHusaumje y epusnum, xemujn, GpU3NYKoj Xemuju, BUONOLIKUM WU
€KOJIOLKNUM CUCTEMUMA, Kao U maTepunjanmuma. ONTUYKe MeToAe 3a KapaKeTpusaumjy AMHaAMUYKKX CTakba
CNOXKEHUX XEMMUJCKMX U BMoxemujckux cuctema. Mogenuparbe 1 npegsuharbe AMHAMUYKUX CTakba
C/IOXEHUX PEaKUMOHUX cucTema. AHaNM3a CTEXMOMETPUJCKMX MperxKa. Hymepuuka cumynaumja
AMHAMUYKNX CTakba NOCMaTpaHMX npoueca.

OnTHka y 0pTaaMoI0THju ¥ ONITOMEeTPHja

Hparomup CtameHkoBHh
Anaromuja oka. OKO Ka0 ONTHYKY CUCTEM U opMHUpame Jinka. Busyenna neprenmuja. OmITpuHa BUja u
KOHTpacHa ceH3UTUBHOCT. DoTOoMeTpHja Bua. AKkoMoayja oka. bunokynapuu sun. KomopHu Bu.
Pedpaxmmone anomanmje oka. Mepeme ONTHYKHUX TTapaMeTapa oka - 00jeKTHBHA U Cy0jeKTHBHA
pedpakiuja. Ouna ouomMeTpuja. IHTpaoKyIapHu MpUTHCAK U HaxumeTpuja. OnTHYKa KOXEpEeHTHA
tomorpaduja. Ontrka 3a Kopekiujy Buaa. Haogapu u counBa 3a Haoyape. KoHTakTHa coumBa.
Odrammoxupypruja - pedpakTuBHa XUpypruja. Karapakra u uaTpaokynapaa counBa. CraboBHIOCT.
Crpabuzam. [Tomoh craboBuamm ocodama - JIBA (Jlow Bucrnon Auic). ONTHYIKH M ONITOSIEKTPOHCKH
ypehaju v cUCTeMHU Yy 0P TaaIMOJIOTH]H.

buodortonuka y papmanuju

Becna Kyntuh
[lojam neka u mponeka. OCHOBHE rpyIe JieKoBa. AHaiu3a CTPYKType H nejcTBa jeka, SAR (Structure-
Activity Relationship). ®apMakOKHHETHUYKH IPOIIECH Y OpraHu3My. Perientopcku/hennjcku/MOIeKyICKH
HHMBO MexXaHW3aMma JejcTBa JiekoBa. CIIEKTPOCKOIICKE TEXHUKE Y WACHTHU(HWKAIM]H, KBAHTUTATHBHO]
aHaJIM3M JIEKOBUTHX CYIICTaHIM U y mpahemy peakuyje nek-peuentop: UV-VIS, IR, NIR, IR-FT, NMR,
(bayopecueHTHe U XeMIITYMHHHCIIEHTHE METO/Ie, METO/Ie Ha 0a3u pacyTe U MOJapU30BaHe CBETIOCTH.
dapmarieyrcku o0umm jekopa. CaBpeMeHH (apMalieyTCKu OOJMIIN/TEPANijCKd CUCTEMU Ca IMJBHUM
ocnobah)ambeM JIEKOBUTE CYICTaHIE, KOJOMIHM HOCAyd JIEKOBUTHUX cyncraHiu. ONTHYKE METoAe Y
KapaKkTepH3aluju Hocaya JIEKOBUTHX CYIICTaHIIY U y Tpahey AnHaMuKe oclio0alama JIEKOBUTE CYIICTAHIIE.
doToarHaMITUKa Tepanuja, HOTOCEH3UTHBHU JIEKOBH, (poToceH3nOmmm3aTopu. [[puMeHa y Ko3MeTOJIOTHjH,
Tepanuju KOXXHUX 00JIECTH, OOJIECTH OKa U OHKOJIOTH]jH.

buodoronnka y MeaMUMHCKOj MHMKPOOMOJIOTHjU U Ja0OpPaTOPUjCKOj AMjarHOCTHIHU
HH(pEeKTUBHUX HoJiecTH

Maja CranojeBuh
MenunuHcKa MHKpOOHMOJIOTHja — OCHOBE, BPCTE MHKpPOOpraHM3ama W maTtoreHa (BuUpycH, Oakrepwuje,
MpoTO30€, Mapa3uTH, TripuBHIE); CHenuGUYHOCTH CTPYKTypHE OpraHu3alyje MHUKPOOpPTraHH3aMa;
Bruonymunucuennyja, GoToreHn 1 XpoMOreHH MHUKpoopranusmy; Ilatorenoct u Bupynenuuja; Haunan
JeTeKLMje W KapaKTepHu3aldje MHUKpOOpraHM3aMa W maToreHa; Peakiuja JaHuaHe monuMmepusanuje y
naboparopujckoj aumjarHoctuinm uHpektuBHUXx Oosiectt (PCR, RT-PCR, RTQ-PCR); Texuuke JIHK
CEeKBEHIIMpama TMpBe, Apyre u Tpehe reHepamuje y J1aboOpaTOpPHjCKOj nWjarHOCTHOM U mpahemy
nHpekTuBHUX Oonectn; MHppanpBena u PamaHcka criekTpockomnuja y ACTEKIHMjH W KapaKTepH3alluju
MHUKPOOpTaHU3aMa; CaHUTapHa MUKPOOHOJIOTHja (JIETeKIIMja MaTOreHa Y HAMUPHHUIIAMA W OKOJIMHH).



bruoMe UIIMHCKO OCITMKABaAKLE:

CaBpeMeHe TeXHHKe ONITHYKE MUKPOCKONNje Y OMOJTOTHjH M MeAHIMHHA

Anexcannap Kpmnort, [1asne Anljyc, Muxauno Pabacosuh, Anexcanapa Kopah
OnTruky MUKpOCKoI. Jludpakiidja CBETJI0CTH U TPaHKIIa IIPOCTOPHE PE30IYIHje ONTHIKE MUKPOCKOIIH]E.
®da3HO KOHTpaCHM MHKpockom. @iryopeciieHTHA MHKpockommja. Pesomyruja  dayopeciieHTHE
MHUKpPOCKOITHje. MHKPOCKOIICKE METOIE 3a A0OHjame JBO M TPOIUEMH3HOHATHUX CIMKAa MHKpooOjekara.
Kondokanna mukpockonuja. Jlacepu y mukpockonuju. HenmHeapHa MHKpocKomuja ca BO-(OTOHCKU
moOyheHoMm ¢uyopecueHIijoM U Ha OpyroM U TpeheM XapMOHHUKY. 3aoOuinaxkeme Au(ppakinoHOT
orpannuema. Stimulated Emission Depletion — CTEJl mukpockonuja. Stochastic Optical Reconstruction
Microscopy — STORM u Photo Activated Localization Microscopy — PALM mukpockonuja. Total Internal
Reflection — TIRF mukpockonuja. Xojorpadcka Mukpockomndja. KBaHTUTaTHBHE MUKPOCKOIICKE TEXHHKE.
Coherent anti-Stokes Raman Spectroscopy — CARS mukpockonuja. OcHoBe (oTOmoJuMepu3alije u
MHUKPOMOJIETIOBaba TEXHUKOM IHPEKTHOT JIACepPCKOT ynHcuBama. ONTHYKa KOXEpEeHTHa Tomorpadmwja
(OLT). Cynep-pe3onyInoHe MUKPOCKOIICKE TeXHHKE: [IpocTopHA pe3oiylHja ONTHYKE MHUKPOCKOIH]E.
Judpaknnja cBETIOCTH W TPaHHIIA MPOCTOPHE pe3onynuje. Pe3omymnuja dryopeciieHTHe MUKPOCKOITH] €.
3ao0unaxeme AUGPaKIHOHOT orpaHnuewma. Cynep-pe3onyyuona @GryopecyeHmua MUuKpoCKonuja:
Enexrponcka mukpockonuja. Crpesame (yopecieHTHE MUKPOCKOITHj€ C €IEKTPOHCKOM TPAaHCMHUCHOHOM
mukpockomnjoM (O-TEM). Atomcka mukpockonuja cuia (ADM, Atomic Force Microscopy). Crpesame
(hyopeciieHTHE MUKPOCKOITHj€ ¢ aTOMCKOM MHKpOCKomHjoM cuia (P-ADM).

DyHKIHOHATHA (JIOpPecIIEeHTHA MUKPOCKONHUja
Bramana Bykojesuh, I1aBie Arhyc

Ontuuke ocobune henmuja n TkuBa. MHTepakuuja cBemiocTd M OuononuMmepa. OrpaHuyema KIacuiHe
cBeTiIocHe MUKpockonuje. [Tpumena diayopectieHIyje, GayopecleHTHE MUKPOCKOIHje U (DIyOpecilicHTHE
CIIEKTPOCKOMHje y Omonoruju. @nyopecyenmno obenedcasarbe u SU3VaAIU3ayuja OUONnIuUMepa y Hcusum
henujama: Onrtuuke mpobe — opraHcke Quyopodope, (QIIyopecHeHTHH MPOTEHHHM M KBAaHTHE TadKe.
dotounnykoBaHe u (HoTOKOHBepTUBHE (uyopodope U QOTOMpeKHaauku NHapoBU. DYHKYUOHATHA
(yopecyenmna muxpocrkonuja (fEMI, Functional Fluorescence Microscopy Imaging): GiyopecieHTHO
OCITUKaBak¢ W KBAaHTHTATUBHO OjpchHBame KOHIIEHTpaIlje, TPaHCIOPTHUX CBOjCTaBa, KUHETHKE
MOJICKYJICKMX peakKiidja ¥ PaBHOTS)KHUX KOHCTAaHTH BE3WBamka MOJICKYJA Y )KMBUM henujama TeXHHKaMa
(hyopeciieHTHE MUKPOCKOIIHj € B CTIEKTpocKonHje. DIyopecieHTHA Jlacepcka CKaHupajyha MUKpOCKOTIH]a
(CLSM, Confocal Laser Scanning Microscopy). Crieniijain3oBade TEXHUKE (PIIyOpeCIIEHTHOT OCITNKaBama:
dopcrepoB pezoHantHu npeHoc eHepruje (Forster Resonance Energy Transfer, FRET); ycrocraBbame
dayopecueHiuje HakoH ¢orousdespuBama (Fluorescence Recovery After Photobleaching, FRAP);
ToTanHa yHyTpamma peduekcuja (Total Internal Reflection Fluorescence, TIRF); ocnukaBame
nosryBpeMeHa xkuBota Quryopecuernuje (Fluorescence Lifetime Microscopy, FLIM). ®myopecuenTHa
KopenauuoHa M Kpockopenanunona cnektpockonuja (Fluorescence Correlation Spectroscopy, FCS u
Fluorescence Cross-Correlation Spectroscopy, FCCS). Ilpocmopna pezonyyuja onmuuxe mukpockonuje.
JHudpaknuja CBETIOCTH U rpaHULa IpOCTOpHE pe3onyuuje. Pezomynunja ¢giuyopecueHTHE MUKPOCKOMH]E.
3ao0unaxeme nudpakuuoHor orpaHuuema. Cynep ¢uopecuenTHa Mukpockomnuja mikroskopija: STED
(Stimulated Emission Depletion), STORM (Stochastic Optical Reconstruction Microscopy), PALM
(Photoactivated Localization Microscopy) i SIM (Structured Illumination Microscopy). Bpemencka
pe3onynrja GIryopecrieHTHIX MUKPOCKOIICKHMX TeXHHKa. JlabopaTopujcke BexOe.

IIpojekToBame caBpeHHX ONTHYKHX CHCTeMa y OMOMeIHIIHHI

Hapko BacumeBuh
OcHOBHH TIOjMOBH M3 reoMmeTpHjcke onTtuke. TamacHe aGepaunmje. [IpopauyH abepaumja. Xpomarcke
abepammje. Criot nujarpam. OyHKIKMja pacunama y Tadku. (udpaknmja Ha KPy>KHOj alepTypH W yTHIIA]
abepanja Ha qudpakiujy. Pesonyiyja ontrukux cuctema. OnrTruka npeHocHa GpyHkiuja. AGepaluoHe
ToJiepaHIyje. YBOA Y paguoMeTpHjy U GOoTOMETpHjy. ATMOC(epa 1 MPOCTHPamhE 3padeHmha Kpo3 aTMochepy.



Haunan dopmmpama ¢dyaknmje 3a omeHy. Kiacwmane MeTone ONTHMH3aIMje ONTHYKUX CHCTEMA.
CaBpeMeHEe METOJle ONTHMH3AIlMje ONTHYKUX cHucTeMa. [IpojekToBame O00jeKTHBa Ca COYHMBHMA.
[IpojekroBame oOjekTHBa ca oriemanuma. lIpojexkToBame okymnapa. [IpojekToBame cucTeMa 3a TPEHOC
u/unm oOpTame JuKa. [IpojekToBame MPOjeKIMOHUX cucTeMa. IIpojekToBamke cHcTeMa 3a CKCHHpambe.
[IpojekToBame pa3IUUUTHX THUIOBAa eHaockomna. CrernupUuYHOCTH IPOjeKTOBama HHGPALPBEHUX
ONTUYKUX CUCTeMA. TEepMOBH3HU]CKH CUCTEMHU.

AHaNIn3a CHrHaJIa ¥ cJIuKa 'y 0nogoroHnIu

Hparana bajuh
[3a 6uonoee] Kypce je mpunaroheH npeyHamy nojasauka. CTporu MaTeMaTH4KH JOKa3H Cy CBEICHU Ha
pPEe30HCKaA TyMaderwa Koja, y3 HH3 IpUMepa M aHalloruja, oljalimapajy (U3HUKy CYIMITHHY [TOCMaTpaHe
0coOWHE CUTHAJIA WJIH OTIEepaLiije HaJ CUTHAIIOM.
Curnan u qurAtanusaipja; TeopemMa 0 oaMepaBamy (Y30pKOBamby, CEMIIOBAKY) U eeKaT MpeKianama
Kao TOCIe/INIa HeaJeKBaTHOT OJIMEpaBama. BpeMEeHCKH JIOMEH/TIPOCTOPHU JIOMEH. XHCTOTpaMH U
ryctuHa pacnozeine. Tpanchopmannonu nomenu: @ypujeoBa Tpanchopmalimja, TCOPHjcKa OrpaHHUCHba,
CIEKTpajiHa TYCTHHA CHare M MeTtozae npoueHe. Kparak nmpukas BejBieT TpaHchopMalLdje U eMIUpPHjCKe
MOJAJIHE JEKOMITO3HLIM]€, MPEAHOCTH U MaHe y OJHOCY Ha KIIACHYHY CIIEKTPAIHY aHAIHU3Y.
[llymoBu — y3porm u pacmonene. KapakrtepucTnuau myMoBH (apTedakTd) y MEIUIUHCKHM CIUKaMa.
Konmuuna wndopmanuja u lllenonoB kanmamurer. OCHOBE €IMMUHAINMjE IIyMOBa (UITPHPAHEM — Y
OCHOBHOM H y TpaHc(opMalimoHOM 1oMeny. QUITpupame y IPOCTOPHOM JOMEHY: TpaHc(opMaliyje HUBoa
CHBOT, €KBalM3amuja xuctorpama, H® macke, memujaH ¢GuiITpupame, ycpelamaBame. OMWITpUpame y
TpancopmanroHoM gomeny: H® (ByrepeoptoB u ['aycoB) u B® ¢unrtpu. MunuMusanmja cpeiibe
KBaJIpaTHE TPEIIIKE.
JleTexnmja Tadaka, muHAja B uBuIa. CermeHranuja npema oapehenoj xapakrepucturm. Ilpeno3HaBame
o0JInKka 3aCHOBAaHO Ha YNapuBamy — METOJa MUHMMAIHUX KBajpaTa W MeTOAa Kopenaluje U Ha
CTaTHCTWJIKUM MeTo/uMa - bajecoBor kiacupukarop.
Entponuja u MeTozie KOMOpUMOBama IojaTtaka, ca u 6e3 omrehema napopmannonor canpxkaja (MP, JPEG,
MPEG). Meagnmmacku ctagaapau (DICOM, PACS).

MaremMaTHuKe MeTO/Ie TEKCType U KOMIIpecHja cJIMKa

Hparytun [llesuh
3a npaheme npeaMeTa MOTPeOHO je 3Hame OCHOBHOT Kypca MaTeMaTHKe ca PelOBHUX CTyAHja (haKkynTeTa
MPUPOJHUX WM TEXHUYKUX Hayka. Mcxoj mpeaMeTa je oTBapame BUJINKA JIOKTOpaHaTa 32 OCTBAPUBAME
Hay9YHHUX JONPHHOCA COPHCTHIMpPaHUM KOpHUIThemeM padyHapCKUX pecypca y aHamm3d u obpamu
EKCIIEpUMEHTAITHUX pe3yiTaTa Ha 1MoJby OMo(OTOHHKE.
Penpesentanunja u MoaenoBame Aurutaine cimke. MHpopmartnuka entponuja cnuke. CrienuduyHOCTH
OnomMeauIUHCKUX ciuka. JuckperHa dypujeoBa Tpanchopmanuja. CrenuduyHe TEXHUKE aHAIU3EC U
obpaze cauke: MynTtupesonynuone tpancpopmanuje, [lageoBa anpokcumanuja, Heypanne mpexe, ®azu
Joruka, Xagamapa-oBa Tpancpopmanuja, Xaptiaujesa tpanchopmanyja. [lobospiiame KBaguTeTa CIUKE.
Tekcrypa cnuke. MonenoBame Tekcrype. CHEKTpalHH, CTPYKTYPHH W MYJITHPE3ONYIMOHU METOIH
aHanmm3e Tekctype. [IpruMeHa TeXHHKa MyITHPE30JYyIHOHE aHaln3a Ha MOCTYIKE Op30r MpeTpakhBama
BEJHMKOT Opoja ciuka. CemapaOMITHOCT U HecemapaOuiiHe MeTo/ie oOpanie IBOJUMEH3UOHAIHUX CHTHAJIA.
VYTHuaj apxutekType pauyHapa Ha e(UKacHOCT UMITJIEMEHTALIMj € alropuTamMa 3a aHalu3y 1 00pajy CIIHKeE.
Crnenudu9IHOCTH, aHAIN3a pasjiora 3a W TMPOTHB KOMIpecHje OMOMETUIIMHCKUX Ccinka. [locTymiu
KoMmIpecHje OnoMeAMIMHCKHX cirka. CkanapHa U BEKTOPCKA KBAaHTU3ALH]a.



buoaomku ce30pu - 6I/IOMGI[I/IHI/IHCKO O4YMTaBaAK:C.

IIpumena 0nogoToHNKe y OMOAMjarHOCTHYKHM MeToJamMa

Bnanumup Tpajkosuh, MIBanka Mapkosuh, Hesena 3orosuh
Ocnosu henujcke buonocuje: opranmzanyja hemuje; cTpykTypa W yiore henwjcKux opraHeiia; OCHOBH
CTPYKTYype, GYHKLHje U TpaHCIIOpTa MIpoTernHa y henuju; MoJleKyapHi MeXaHU3MHU perynanuje henujckux
¢dyHKIMja; henjcKU LUKITYC U BeroBa peryiainja; MoJeKyJapHu MeaujaTopu cMptu henuje). [Ipumena
(dayopecueHTHUX TexHosoruja (dyopecientna mukpockonuja, FACS, PCR u np.) y aHanu3u henujckux
¢yHKuMja (eKcrpecyja reHa, HUBO U (PyHKIIHMja MPOTEHHA, PEIOKC, OMOeNEKTPUYHU U OMOXEMH]CKH CTaTYC,
henujcka eMmpt). [lpumena buogpomonuke y 6uonoeuju u meouyunu: Ilpumena gyopodopa (eHI0reHe U
ersoreHe, opranomeranHu kommekcu, P ¢ayopodope, Heoprancke HaHOuecTHIE), (QIYPOCHEHTHHX
MPOTEeVHA U HHTPaBUTAIHUX 00ja y Ouomenumuau. [Iporounu nuroduryopumerap — FACS. HennBansubae
cimke oprana u tymopa.Exnockonuja. MoHHTOPHHT MeTaboJIM3Ma y pealHOM BpeMeHy (TITyKo3a, POTOK
02). ®orogunamuyna tepanuja. (OcHoBHM npuHUMIH. DoToceHsutuzepu. [Ipumena gomoounamuune
mepanuje. Mexanu3Mu (HOTOMHAMUYHUX aKTUBHOCTH. Mpaaujanuja 3a poTtoguHaMUuHy Tepanujy. JBo-
¢oroncka ¢QoromuHamuyHa Tepanuja.). llpumeHa OHMOPOTOHMKE Yy MEIULIMHCKO] IHjarHOCTHLIM:
HEMHBaH3WBHA IHMjarHOCTHKA, eHpockomuja. [lpumena OnodoToHMKe y Tepanuju: (GOTOOMHAMHYHA U
¢dororepmanHa Tepanuja. (OCHOBHHU MPUHLHIN U IPUMEHA.)

OnTHyke CTPYKTYype y NPUPOAU U OMOMUMETHKA

Hejan [Tantenuh, Cpehiko hypunh
OCHOBHM ONTHYK{ TPHUHIUIK KOPHUITNEHW TOKOM €BOJIYIMjEe >KHBOT cBera. JlmdpakinnoHe pemieTke
(ammumuTyaHE ¥ (ha3He, MOBPIIMHCKE U 3alpeMHUHCKe). DOTOHCKE CTPYKTYpe U KpucTanu. MaTepdepennyja
Ha TaHKUM cjojeBuMa. Pacejame (IIpocTHpame CBETIIOCTH Kpo3 clydajHe cpeauHe, PejnejeBo, MueBo,
KOXEPEHTHO pacejame). [lomapusanuja w TPUHIUNM TOJapU3alMOHE OINTHUKE (JIMHEapHa, Kpy)XHa H
SIUIITUYHA TI0JIapu3allija, MoJIapu3aTopu, peTapepu, Teunu kpuctain). dayopecrennuja. [TurmMeHTHO N
CTpYKTYypHO o0ojeme. Mpuaecnenmuja. [Ipermen 6MopOTOHCKHX CTPYKTypa M BbUXOBA ONTHYKA CBOjCTBA
KOJl pasIUYUTHX Tpyna >KuBuX Owha. ONTHYKE CTPYKType KOI OecKkmuMemaka. VIHCeKTH: ormiTe
KapakTepuctuke, Trpaha wm knacudukarmja. CTpyKType ca ONTHYKAM CBOjCTBHMAa KOJi HWHCEKaTa:
HMHTETYMEHT, Kpuiia ¥ oud (rpalha, HauMH HacTaHKa, GyHKIH]ja U TTojeia). CTpykTypHa 000j€HOCT HHCEeKaTa
(ancoprinoHn M peIICKCHOHN CIIEKTPH B YCMEPEHOCT peIeKTOBAaHE CBETIOCTH). AHTHUPEICKCHOHHI
CJIOjeBH KOJI )KMBHX OpraHu3ama. J[eTeKIija CBETIIOCTH Y )KHUBOM CBETY; BU3YCIIHU CUCTEMHU Y )KUBOM CBETY.
[Monapuzanuono Buheme. CriekTpaiHa oceT/bUBOCT oKa. ONTHKA CI0XKEHOT 0Ka (pedpakuuja, peduexcuja
u audpakiyja CBETJIOCTH YHyTap CJIOXEHOI OKa, amanTanuja). OnTHKa HpOCTOr OKa (afamTtaidja u
akomopmanuja). dororpaHcaykiuja. TexHUKE WMUTAIMje W KONHMpama OWONOMIKUX CTPYKTYpa.
doromutorpaduja (ENEKTPOHCKA, XoJoTpadcka, JAUPEKTHO UCHHCHUBAKE JIACCPCKHM  CHOIIOM,
crepeonuTorpaduja, CaMOOpraHH3OBame, HHJICHTaNMja). MeTone eKCIepHUMEHTATHOT TeHepucama
mudpakIIMOHUX perieTaka M GOTOHCKUX KpucTana. OyHKITHOHAIN3AI]a OHOIOIITKUX CTPYKTYpA.

HNuaTerpucann n ¢pudep onTHIKH CEH3OPH

Jbymio XanmeBcku, Jorana [lerposuh
3aokper ka OroceH30prUMa Ha 0a3u WHTErpucaHe U Gudep onThKe, KOHTEKCT, MOTHBAIMja, TEXHOJIOTH]a,
aKTyeJHe MpUMeHe, IEPCIeKTHBE; BpcTe MepHUX crcTemMa: Mepema cHare, ase, CIIeKTPOCKOIH]ja, Mepemha
y peasiHOM BpeMeHy (mymma-mpo6a). KommoHeHTe onTHYkmx MepHuX cuctema: llpernen MepHux mema;
W3Bopru: MOHOXpOMATCKH JlaCEpH, MUMITYJIICHH JacepH, Jacepy y ONTHYKHAM BIAKHUMA, W3BOpH Oeie
cBetnocTH. JleTekTopu: Mepaun cHare u (Qase, CIEKTpoMeTepd; buoceHzopu:  mOpuHOMI paja
(eBaHeCIIEHTHH, TUIA3MOHUYHH, Ca MUKPOKAaHAJIMMa, ca pelieTkama...), KoHpurypamnuje (J1ab-oH-IIXHIT |
¢ubep-onTHuky), (GyHKIMOHAIM3AlKja CeH3opa. BHoceH30pu M BHXOBE MNpHMeHe: DPHOep-ONTHUKU



ceHsopu ca penrerkama; CeH30py Ha 0231 eBaHECIIEHTHHX M0Jba U 1azMoHa; CeH30pH ca MUKPOKaHAIHMa;
Wntepdpepomerpu. Tepaxep3Ha cmektpockonuja: ['enepammja u gerekuwja THz 3pauewa; THz
CIEKTPOCKONHKja OMOJOMIKUX y30paKa y BPEMEHCKOM JOMEHY; [laJbMHCKH CeH30pH (PeMOTE CEHCHHT).
Mepema Op3ux OMOXEMHU]JCKHX IIpolleca y peaaHoM BpeMeHy: Jlacepw ca ynaTpa-KpaTKHM HMITYJICHMA;
Mepema OHOXEMHjCKHX peakildja MeTOAOM IyMIma-tipoda. TpermoBn m Oyayhu pa3Boj ONTHYKHX
OuoceH3opa.

IIperBapauu y 6uo¢oTOHUIIH

[leha Muxaunosuh, Cno6onan [lerpuuesuh
Komnka censopckux edekara. I[loBesuBame ceH3opa Yy enekTpudHo Kono. [loBesuBame ca
MHKPOKOHTPOJIEPOM. AHAJIOTHA W AWTHUTaIHA 00pana curHana. Teopema o omabupamy. Kapakrepuctuke
ciryyajHux curnana. Teopema Komamoroposa. [loysmanocT censopckor cuctema. CeH30pH paaujanuoHOT
nomena ( ¢goroamoaa, ¢ortorpansucrop, PSD, CCD ). Kapakrepuctuke usBopa cBetyioctd. Jlacepcke
muone, LED, mmpoxomnojacHn H3BOpH, cymnepdiryopeciieHTHa OonTHYKa BiakHa. CEH30pH XEMHjCKOT
nomeHa. Onruuku Hoc. CHekTpockomnuja racoBa. MmoOwnmsanmja Omosomkux Mosekyna. CeHzopu
TepManHor gomeHa. Kontaktau tepmomerpu. TepmoBusuja. Cenzopu MexaHndkor nomeHa. Onpehusame
Op3une dhayuna JomnepoBum epekTom. YITpa3ByK.

Pamancka cniekTpockonua y OMOJIOIIKMM CHCTEMHAMa

Bboxwunap Pamkosuh, Mnunka [Tehunap
Teopuja u uHCTpyMeHTaIMja (UCTOPHjcKa OCHOBa PaMaHOBE CIIEKTPOCKOIIHjE, YBOM Y TEOPH]Y U MPaKCy
BHOPALIMOHE CIIEKTPOCKOIIHje, MHCTPYMEHTALIM]a 3a CPeiby U JaneKy nHdpalpBeHy, OuckoM u PamaHoBy
CIEKTPOCKOTIH]Y.
OcHoBe BuOpanmoHe crekTpockomnuje, PejnujeBo pacejame, CTOykcoBH W aHTH-CTOYKCOBU CIIEKTpH,
SHEPreTCKN HUBOW, PaMaHCKM CITIEKTPH CHEIMU(UIHUX XEMHUJCKHX Be3a U jeAurherha, HHTephepeHITH]a,
dbmyopecrienmyja, nojadaBame PamanoBor curnana (pe3onantHa PamanoBa cmekTtpockomnuja u CEPC),
TUTIOBU J1acepa, Aetekropu, punrepu, OT-Paman, PamaHoBH CHIEKTpU XEMUjCKUX jeANBCHa Y OUIBHO] U
JKUBOTUIHLCKO] henmuju, PamMaHOBHM CIIEKTpH Pa3IHYUTHX OpraHeia y OWJBHO] M JKWBOTHELCKO] helmuju.
[Ipumene wm mpemHocTH PaMaHOBEe CHEKTPOCKOIHMje Y WCTPaXMBalkbMMa Ha OWJBHOM MaTepHjary
(upenTuduKanmja U JoKaIM3anuja OMBHUX MeTabonuTa). PaMaHoBa cCeKTpOCKONMja y KapaKkTepu3aluju
MOJHONPUBPEAHO-NIPEXPAaMOCHUX MPOM3BOJa OWJPHOI M aHMMAalHOT Topekiaa. PamMaHCKH cIeKTpu
KapaKTepUCTUYHU 3a TyMOpcKe henrje. XemomeTprja 1 PamMaHCcKa CIIEKTPOCKOITH]a.

DOTOHCKH MaTeDHiaHH U CTPYKTYPC

Hanoouogoronuka

3opan Jakmmh
OcHOBe eleKTpoMarHeTcKe MojATaliacHe ONTHKe. I'paguBHM ONOKOBM 32 HaHO(OTOHHKY: HAHOYECTHIIE,
KBAaHTHO KOH(pWHUpaHH Matepujanu, HanokoMmo3utu. 1/1, 2J1 u 3]1 doroncku kpucrtamu. [loBpmmHCKH
mazmonu nonaputonu (III1IT) u Hanomna3mMoHuKa, nokanu3oBaHu 1 npomnarupajyhu IMII1. [Honranacan
IUIa3MOHCKH KpUCTAIM W MeTaMaTtepujanu. Pe3oHaHTHe HaHOaHTeHe. MarTpulile HaHoamepTypa ca
npekoMepHoM ontuakoM TpadHcmucujom (EOT). TpancdopmannoHa ONTHKA, CYNEPKOHIICHTPATOPH,
cyreparncopOepy, XurepcounBa. AnujadaTcko HaHO(pOKycupamwe ontudke eHepruje. HanodoroHcku u
HaHOIIa3MOHCKH Onocenszopu; kouBeHmonanau CIIP cenzopu, EOT, meramatepujanau cenzopu, CEPC
CICKTPOCKOIHja, CEH30pPH Ca HAHOAHTCHaMa; JETeKIUja II0jeIMHAYHUX MOJIeKyna, ¢uyopodopu,
CENIEKTUBHOCT CEH30pa W JHraHId, MUKpo/HaHo(uyuauka 3a HaHoOunodotoHmky. Kapakrepuszanmja
MeTojlaMa OJUCKOr ONTHYKOr moJka. (DoToOWoONoruja — WHTEpaKiMja ca TKUBOM, (poTokarausa,
¢doTocuHTE3a, HAaHO(MOTOHWKA 3a IWJbaHy (QoToTepManHy Tepanujy Tymopa, OnTHuka NHHIETA U
MaHHWITyJIanpja OWOJIOMKUM dectuiiama. DopmMupame MUKPOJIMKOBA Y OHOJIONIKOM MaTepHjay.
Hanodoronnka 3a MUKpOHH30BE Y TEHOMHIIA U TIPOTEOMHUITH.



HancTpykTypHHM MaTepHjaju 32 NpuMeHy y 0n0o(oTOHNIH

bwpana baouh, Ana Kanujamuc
Mertanau HaHOCTPYKTYpHH Marepujaim. CHHTE3a W KapaKTepu3alhja HAaHOYECTHIIE 3j1ara, cpebpa u
CIIIMIIjyMa. BHOKOWYroBaHe HAaHOYECTHIIE 3J7laTa 3a NPHUMEHY y KOJOPHUMETPH)jCKUM TECTOBHMA.
HanouecTuiie cunuiujymMa ka0 HOCayu 3a KOHTPOJIMCAHO ociioOahame siekoBa. CHHTE3a KOMIIO3UTHUX
HaHOCTPYKTYPHHX METAJTHUX MaTepujayia. Je3rpo-oMoTad CTPYKTypa pasnuauTux reomerpuja. CpebpHe
YeCTHIIE Ca IITa3MOHCKOM PE30HAHIIOM 32 IPUMEHY Y OHOJIOMIKUM TecToBUMA. Hecdepuune jesrpo-omMmoTad
HAaHOYECTHIIC Ka0 EMUTEPHU CBETIIOCTH. HaHOKOMITO3UTHH XUAPOTEIIOBH 3a (DOTOTEpPMAaTHO KOHTPOJIMCAHO
ocnobalame siekoBa 1 abnanujy henvja. MeraaHe KBaHTHE TauKe M YIJbCHHYHE KBAHTHE TaYKE — CHHTE3a
U KapakTepusanuja. [1oaynpoBOAHHYKN HAHOKPUCTAIU (KBaHTHE Tauke) Kao (payopecieHTHH OHOJIOMIKY
obenexuBaun. ANKOHBEP3NOHU HAHOCTPYKTYPHH MaTEPH]jaTi.HO

Moaudpukanuja ouoMaTepujana JacepcKuM 3padyemheM

Cysana I[lerposuh, Harama Togorosuh, Anekcannep Kosaderuh
WuTepaknmja macepckor 3paycma ca MOBPIIMHOM YBPCTOT Telld, MEXaHW3aM EKCIUTAIje U BpeMe
penakcanyje, peHOMEHH Ha IOBPIIIMHY H Y 3aIIPEMUHU YCIIE] ISJI0Bakha J1acePCKOT 3pavyeHha, OBPIIUHCKO
TOIUBbCHE, HCIIapaBame U (HopMHUpae I1a3Me, adjialfja MaTepHjaia, Kpeupame ypejeHuX CTpyKTypa Ha
MOBPITMHK, YTHI] TapaMerapa JIacepcKor 3padckha Ha WHAYKOBaHE MOIU(UKAIUje, JIACEPCKH
WHAYKOBaHU IPOIIECH OKCHUAAIMje, JIeTHpama W (OopMHpama WHTECPMETAIHUX jeAVbCHa, TEXHUKE 3a
WCIIATHBAKkE MTPOMEHA XEMH]jCKOT cacTaBa, CTPYKType u MopdoJoruje, mporenype 3acejapama henmja Ha
MOoAM(GUKOBAaHUM TIOBpITWHAMA, ajXxe3Wja, pacT M pa3MHOXKaBamk€ BWINEC BpcTa henwja Ha JTaCEpPCKHU
MPUNIPEMIBEHUM OMOMaTEpH]jaIiMa.

Muadomarnka v 0MohOTOHUINA

Bbuounndopmanmja

Bpanko [Iparosuh, bpanucnas Jenenkosuh
Buoundopmainuja kao pynmamentanuu mojam ("It from bit."). Pasuu acmexktn OuomHbopMalmje.
Buodoronuka, 6nonndopmaruka, dnonnpopmanuja. Metonu u3ydaBama CIMYHOCTH OHOMH(OpMAIHja,
ynctpamerpuuka cauuHocT. JTHK, PHK, renn u mpotennu kao Hocuoun Ononngopmanuje. I'eHeTnuka
nHpOpMaLHja U TEHETUYKH Koa. bruonndopmanmja y npumenama.

KBanTtHa 6moundopmMaTuka ca eleMeHTHMA He cTaHAapHe nHpoOpMaTHKe

Bpanko Konapuh
[Ta je nadopmannja u Beza u3mel)y nnpopmanyje u GU3NUKOT CUCTEMA, YBOJ Y KBAaHTHY HH(POPMATHUKY,
Wudopmanmja Ha HUBOY aToMa M MOJIEKYJCKHX MOTOpa-Be3a m3mel)y TepMoAMHAMUKE W WHpOpMaLuje,
Momnekyncku kommjytepu:JJHK mammue m nporpamupame momohy JIHK, hemmjcku ayromartu, Besza
m3mely nadopmanmje, aropurMa u eBoiyiuje ,KoHrponucame OUOJIOMKHIX Tpoiieca TOMOhyY CBETIOCTH






