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1. OCHOBHM nogaTouM 3a CTyAUCKaTa nporpama

Ha3uB Ha cTyauckarta Cwnctem BO uun
nporpama
Ha3uB Ha gunnomara Maructep no enekTpoTexHnka n MHOOPMAaLIMCKM TEXHONOTMK,
cTtygucka nporpama ,Cuctem BO Ymn*

KomneTteHuum * KangupaTtute ke ce 3gobuvjat co BELUTUHM 3a NpaBeH-e ekcrnepTm3a og
nogpayjeto Ha Brpaanmem cuctemn u ke bugat dmaat ocnocobeHu 3a
npakTu4yHa paboTa of CeKoj acnekT BO OBa nogpadije.

MakeaoHCKM /AHIMUCKU

Hocuten MHCTUTYT 3a KOMNjyTepcka TEXHUKa U nHdopmatumka
Npentudmkaumja Ha TEMMNYC | JEP_41107_2006, System on chip design

Univerziteti: Southampton, Madrid, Nis, Sv.Kiril i Metodij-Skopje,
SEEUTetovo.

dakynTeT 3a eneKkTpoTexHuka n MHpopmaumnckm TexHonorum — MHpopmaTtrka n KomnjyTepcko
WHXXEHEepCTBO

PakynTeT 3a enekTpoTexHMKa 1 MHpopmMaLmnckm TexHonorum — EnekrpoHuka

PakynTeT 3a enekTpoTeEXHMKa U MHOPMaLMCKM TeXHONOrMn — TenekoMyHuKaumm

2.2. O6pa3snoxeHue 3a noTpe6uTe 3a BoBeAyBak€e Ha CTyaMUcKaTa nporpamMa

UpeHntudmkaumja | Brpagnueute cuctemu npetcrasysaaT kombuHalmja Ha xapasep 1 codTeep Yuja Len e aa ce
Ha noTpe6uTe n KOHTponupa ypega, npouec unu norornem cuctemM. CneunyHn npMMepun Ha BakBu CUCTEMU Ce:
MOXHOCTUTe 3a KOHTpona Ha ABS cuctemute BO aBTOMOBMIIUTE MK KOHTpona Ha paboTereTo Ha
BpaboTyBatbe aBTOMOGVIJ.'ICKVITe MOTOPM, aBTOMATCKM MUOT BO ABUOHNTE, YMNCET Kaj AUrUTareH Tenesmsop,
YMNOBU Kaj TENEKOMYHUKALUCKUTE ypeaun, aMOUEHTHUTE ypean U KOHTPOJSTHU CUCTEMM Kaj
HyKrneapHUTe peakTtopu. 3Ha4eHETO Ha OBME CUCTEMMW pacTe KOHTMHYyMpaHo. Ha npumep: BO
2003 rogmHa noctoene okony 8 munujapau Bakeu ypeam BO LIENUOT CBET, a KOH3epBaTUBHUTE
npensvayBaka NporHo3npaat Aeka OpojoT Ha oBME ypeau ce o4eKyBa Aa ce 3rofieMu ABOjHO
0o 2010 roamHa. Co gpyru 360poBM, 3a CEKOj XXMTEN Ha nnaHeTaBa 6 1 noctoene no 3 Bakeu
ypeau. Bo aBTomobunckaTta nHgycTpuja, NPOLEHTOT Ha y4eCTBO Ha eneKTpoHMKaTa BO
BKyMHaTa BPeAHOCT Ha aBTOMOOMMOT ce ovekyBa Aa nopacHe oa 22% o 1997 go 30-40% Bo
2010. OBure nNpegm3BMUM MOXAT YCMELLHO Aa ce crneaaT v NpuMeHyBaaT camo CO
npoayuupare HOBY reHepaLmmn CTyaeHTu, obpa3yBaHu Bo noneto Ha Brpagnueu cuctemu.

2.3. NogaTouu 3a meryHapoaHa cnopeanuBoCT Ha cTyagucKaTta nporpama

Ha3uB Ha cTyaucka nporpama MSc System-on-a-Chip

YHuBep3autet University of Southampton
web-cTpaHuua Ha cTyauckata nporpama http://www.ecs.soton.ac.uk/
admissions/pg/msc/system_on_chip.php

Ha3uB Ha cTyaucka nporpama Master Embedded Systems

YHuBep3utert Technische Universiteit Delft

web-cTpaHuua Ha cTyauckata nporpama http://www.studieqids.tudelft.nl/
al0l_displayProgram.do?program_tree_id=2204

2.4. [JononHUTEeNHM MOXXHOCTM M NepcrnekTUBM Ha cTyauckaTa nporpama

Cnopep, cnydyyBakaTta U TeHOeHUnnTe Ha CBeTCKO HMUBO, C€ O4YeKyBa oBa nop,paqje Ja ctaHe JOMUHaHTHO

BO naHmUTe gecet roanmHun Bo KOMI'ijTepCKOTO NHXXEHEePCTBO N HaYyKWN.
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3. MnaH 1 npegMeTH Ha cTyaMCKaTa nporpama
3.1.1. Mpernen Ha HacTaBHU OUCUMNIVHK Ha CTyAMCKaTa nporpama

Hasus CemecTap Kpeautu PoHA YacoBMu

TexHUKM 3a An3ajHupam-e Ha IX 5 2+0+2+2
Cuctem BO umn
Own3ajH Ha MHTerpupaHu Kona IX
Pa3Boj Ha co¢TBep 3a Brpagnueu IX
KOMIMjyTepPCKU CUCTEMMU
3aponmxuTeneH — onwToo6pa3oBeH IX 2+0+0+4
npeagmMeTt
N3bopeH npeamer IX 2+0+2+2
N3bopeH npeamer IX 2+0+2+2
N3bopeH npeamer 2+0+2+2
N3bopeH npeamer
Maructepcku Tpya
BKYIIHO

3.1.2. OnwTo-06pasoBHN AUCUNNNIMHN (MpeaMeTun

Pen. Bpoj Hasus CemecTap Kpeantu ®DoHA YacoBU
1 TexHMYKO NULIyBawe U UCTPaXKyBayKku 9 5 24040+
mMeToaum
2 lMpoeKkTeH MeHalMeHT 9 5 2+0+0+4

3.1.2. 3bopHU npeaMETHU ANCUNNINHK (NpeaMeT)

Hasus CemecTap Kpeautn doHA YacoBu
[n3ajH co aHanorHn 1 KOMGMHUpaH X 2+0+2+2
curHanu
Be3XnyHM 1 af Xok KOMNjyTEPCKU MPEXu IX 2+0+2+2
CoBpeMeHn MeToam 3a aHanuaa Ha mpexn | X 2+0+2+2
Oun3sajHynpare gurntanyu cuctemu co HDL | IX 2+0+2+2
HapexHocT Ha cuctemu IX 2+0+2+2
KonabopaTuBHU KOMNjyTEPCKN CUCTEMMN IX 2+0+2+2
lMpoekTnpare Ha aurntanHu 2+0+2+2
€NEKTPOHCKN CUCTEMU
HameHckun mpexu 2+0+2+2
KpunTorpadwmja 2+0+2+2
MpouecHn komnjyTepu 2+0+2+2
HaHoTexHonoruja 2+0+2+2
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Kycu coapunHu 3a HacTaBHUTE AUCLUNIIMHN (NpeameTuTe)

HacTtaBHa
aucuunnumHa

Pa3Boj Ha copTBep 32 BrpaJuiuBU KOMILjYTEPCKH CHCTEMH

CemecTap

Bug ®DoHA Ha YacoBU Kpegntun Jasuk UHcTutyT

X

3agomkuTteneH 2+0+2+2 5 MK/AHI KTU

MpepnycnoBu

KomneteHuun

KopucTtewe n pa3Boj Ha Brpagnueu onepatvMBHU cuctemu. Paseoj Ha codpTeep 3a
Brpagnvem CUCTEMMU

CogpXxuHa n
nutepartypa

HacTtaBHa
AucuuniivHa

Brpagnuen OnepatmBHu Cuctemu: Brpagnue Linux, Windows CE, PALM OS.
MHTepdejcn: Buoosn uHtepdejcu. Kopuctewe Ha uHTepanTu 3a TajMuHr, Cuctemcka
nHTerpaumja. MpexHu Brpagnuem cuctemu: lNpumepn Ha MpeXHW BrpagsiuBu CUCTEMM.
Mporpamupatse Ha Brpagnmem cuctemu Bo C: YnTawe NMHOBM HA NOPTM N MEXAHUYKM
NpekvHyBayun, fodaBare CTPYKTypa Ha KoOOT, OrpaHudyBaka BO peanHo Bpeme,
Kpevpare Ha Brpagnveu onepatyMBHU CUCTEMU, KOPUCTEHE HA CEPUCKMOT MHTepdejc.
Java 2, Micro Edition (J2ME): KoHdwurypauun, KoHdurypaumja Ha noBp3aH orpaHuyeH
ypen — CLDC, CDC npodwmnn, J2ME 6e3xmHn anaTtki. [dusajH Ha mManu ypeau:
OrpaHuyeH kanauuTeT Ha npecmeTku, OrpaHnyeHa ronemmHa Ha ekpaH, OrpaHudeHa
ronemvHa Ha memopwja. KopucHudkn nHtepdejc: Mobile Information Device Profile
(MIDP). YyBarwe Ha uHopmauuja: 3anuwyBarwe Ha MHopmaumja co KopucTerwe Ha
MIDP, RMS API, Java 6a3n Ha nogatouun. MpexHo pabotewe: MpexHa paboTa Kaj
Palm ypeawnte, Generic Connection Framework, NMpuctan go uHTepHeT co palm ypea,
MpexHa paboTa kaj PocketPC.

1. Richard Zurawski, Embedded Systems Handbook, Taylor & Francis, 2006

2. Karim Yaghmour, Jon Masters, Gilad Ben-Yossef, and Philippe Gerum, Building
Embedded Linux Systems, O’Reilly Media, 2008

Gornakov S.G., Programming of Mobile Phones on Java 2 Micro Edition, DMK
Press, 2004

TexXHUKH 3a nnsajnnparbe Ha CUCTEM BO YHUII

CemecTap

Bup, ®doHA Ha YacoBU Kpeautn Jasuk UHcTutyT

IX

3aJ0JKUTeneH 2+0+2+2 5 MK/AHI KTU

Mpeaycnosu

KomneTteHuun

Kopuctewe Ha MeTogonornm 3a npoektTmpare n peanusaumja Ha System-on-Chip..
Pa3Boj Ha nnaTtdopmcko cneundmryHmM KOMNOHEHTKM (Mpexa, Buaeo nHtepde;c,
be3xnyHa KOMyHVKaumja n ap.)

CoppxuHa
M nuTepartypa

Bosen BO Brpaanvem KOMMjyTEPCKN CUCTEMU. VIcTopuja n npernes Ha Brpaannemn
CUCTEMU. CUCTEM-HA-YMN Au3ajH. ApXMTEKTypa Ha BrpaasimuBu KOMMjyTEPCKN CUCTEMMU.
Mogenu n meTogonornm Ha cucteMckun am3ajH. Panpegen6a nomery xpaasep v
cocpTBep. [AnsajH Ha Brpaanuem koMmnjytepcku cuctemu. Mogenupare 1 cumynauuja Ha
cucTeMU-Ha-4mnn PyHKUMCKO-apXMTEKTypeH KoamnsajH [u3sajH 3a 6asvpaH Ha
\nectnHauuckaTa nnatdgopma lNpecnvkyBarwe Ha apxuTekTypa. Jasmum 3a onuc Ha
xapasepoT. (Verilog HDL, VHDL, SystemC). Bepudwukauuja Ha an3ajH n TectabunHoct
Kaj Brpagnveu CUCTEMWN.

Cuctem Ha yumn (SoC) n IP-jagpa. Kopuctere Ha IP-jagpa 3a ausajH Ha cuctem-Ha-uumn.

TexHuK 3a AnM3ajHupane Ha eHepreTckn edomkacHu Brpaanmem cuctemu.l'eHepaneH
Bnes/U3nes. Cepuckn komyHukaumm (12C, SPI IrDA, Uarts). AHanoreH Brnea/Uanes.

XapaBepcko-cohTBEPCKM UHTEPGEjCU 1 peKoHPUrypabunHo npecmeTtyBame. [usajH Ha
KOMYyHMKaUMCKN Aen 3a Brpagnvem KoMmmjytepcku cuctemn.CruHTesa Ha nHtepde;jc.

1. J. Nurmi, Processor Desig: System-on-Chip Computing for ASICs and FPGAs,
Springer, 2007

P. Mishra, N. Dutt, Processor Description Languages, Morgan Kauffman, 2007
D. Perry, VHDL: Programming by Example, 4™ Edition, McGraw-Hill, 2002

P. Chu, RTL Hardware Design Using VHDL, John Wiley & Sons, 2006




HacTtaBHa
aucuunnumHa
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[IpouecHu KOMIjyTepu

CemecTap

Bup doHA Ha YacoBU Kpeantu Jasuk UHcTutyT

X

2+0+2+2 5 MK/AHI

N36opeH

Mpeaycnosu

KomneteHuun

OcnocobeHoCT 3a aHaun3a W AuM3ajH Ha KOMMjyTEPCKM CUCTEMU 3a Mepeme,
KOHTpOJ1a U ynpaByBawe Ha UHONCTPUCKU npouecun.

CoppxuHa
M nuTepartypa

HacTtaBHa
aucuunnumHa

lMpernea Ha OCHOBHWTE NPOLIECHU (DU3NYKM TONIEMUHM KOU Ce NpeaMeT Ha MepeHe.
MHTepdejc 3a npyeM Ha MepHW curHanu of mepHu npeobpasyBaun. ObpaboTka Ha
CVUrHanu of MepHwute npeobpasyBauv. CTaHOapAHW apXUTEKTypW Ha Maructpanu Kaj
npouecHn Komnjytepu. MukpokoHTponepn 8-6utHn wn  16-6utHM, Memopuja,
Bnes/3nes3, acembrnepcko nporpamupare. KomnjyTepckm Mpexu BO WHOYCTPUCKU
ycnosu. Annukauum BO MHAYCTpUCKM ycrnosu. Pabota Bo peanHo Bpeme. CTygeHTCKM
NpOEKTH.
NuTepartypa:
1. Matt Gilliland, Ken Gracey,
Woodglen Press, 2000
2. J. W. Stewart, Kai X. Miao, 8051 Microcontroller, The: Hardware, Software, and
Interfacing, Prentice Hall, 1998
3. Michael Predko, Handbook of Microcontrollers, McGraw-Hill, 1997

The Microcontroller Application Cookbook,

HapeXxHocT Ha cuctemu

CemecTap

Bup ®dPoHA Ha YacoBU Kpeantun Jasuk UHcTutyT

IX

nsbopeH 2+0+2+2 5 MK/AHI KTHU

Mpepnycnosu

KomneTteHuuu

CnocobHoCT 3a aHanM3a Ha HadexHocTa Ha cuctemuTe. [usajHuparwe Ha BUCOKO
HagexHn cuctemn. AHanmsa M Mogenupake Ha HagexHocTa Ha codTeepoT. [u3aj-
HVYpake Ha BUCOKO HaJeXeH codpTBep

CoapxuHa
M nuTepaTtypa

OdednHnumm 1 Mepkun 3a HagexXHOCT U OBepNUBOCT. HagexXHoCT u Moaenupare Ha
pacnonoxusocT. [eTekunja Ha rpellka U KOAOBU 3a kopekuuja Ha rpewka. [usajH Ha
\noBepnme cuctemM: TpaH3NEeHTU HacNpPoOTN NepPMaHEHTHU rPeLLKN BO XxapABepoT. M3sopu
Ha rpeLukn Bo copTBepoT, TexHVKU 3a TonepaHuumja Ha rpeluka, JosepnusocTt kaj VLSI
ypeaute, cuctemuTe 3a BO3[QylLIHA KOHTpona, TeneKoOMyHUKaUMOHUTE CUCTEMU,
annukauuMTe 3a MHAOyYCTpUcKa KoHTpona. [oBepnveBu cuctemMu 3a npouecupame Ha
TpaHcakuun. CodpTBepckm npuctanu u codTBepcka JosepnmeocT. Mogenu 3a
copTBepcka HagexHocT. MeTtoam 3a coTBepcka [oBepnmBOCT. [OBEpnmMBOCT Kaj
onepaTMBHUTE CUCTEMM U NOAATOYHUTE CTPYKTYpU. [loBepnuBoCT Kaj 6a3n Ha nogaToum
n guctpmbympaHu cuctemu. [lnsajH Ha TectoBn. MeToam 3a reHepupare Ha TeCTOBW.
IAutomatic Test Pattern Generation (ATPG). TecToBM Ha CUCTEMCKO HMBO W OujarHosa.
TecTnpare Ha codpTBep. TecT cneunukaumn. Tectupare Ha LpHa KyTunja. Tectupame
Ha ©ena kytuja. Cny4dajHu TectoBu. NokpuBarwe Ha TectoBuTe. OfpxKyBake. AHanmsa
Ha puU3MLM M U3NOXyBakba Ha OMacHOCTW, CTpaTerMn 3a HamanyBawe Ha PU3UKOT.
HeMWHOBHOCT Ha ofpXyBate Ha ogpeneHu cuctemu. Lllemm Ha ogHecyBawe BO OOHOC
Ha ofpXyBaweTo — Xxapasep, codTBep, KoMmyHuKkauuu. lNpupoga Ha oOpXKyBaweTO:
OoTCTpaHyBawe Ha pgedekT, Hagorpagba, nopgobpyBarwe. MeHalMeHT Ha
KOHUrypaumjata n KOHTpona Ha Bepsuvjata BO UHXMHepcKkutTe cuctemu. MNopapluka Ha
anaTtku. [pagewe ekcrnepTm3a HejsvHa NoAoUHexHa peynotpeba, npobnemun, 6anaHcwy,
MOXHOCTM
1. Way Kuo. Optimal Reliability Modeling: Principles and Applications, Wiley,

2003.

2. B. Parhami, Introduction to Parallel Processing: Algorithms and Architectures,

Plenum Pub,1999.

3. M. L. Shooman, Reliability of Computer Systems and Networks: Fault

Tolerance, Analysis, and Design, John Wiley & Sons, Inc. 2002



HacTtaBHa
aucuunnumHa
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/Tu3ajHupame qurutandu cucremu co HDL

CemecTap

Bup doHA Ha YacoBU Kpeantu UHcTutyT

IX

n3bopeH 2+0+2+2 5 MK KT

Mpepycnosu

KomneTteHuuu

Mo3HaBakbe Ha pasnUYHUTE jasuum 3a NPOEKTMPaHEe Ha OUMUTAaNHU CUCTEMMU U HUB-
Ha ynoTtpeba.

CoppxuHa
M nuTepartypa

HacTtaBHa
aucuunnumHa

HDL jasuum 3a onuc Ha xapagepot. Verilog, VHDL, SystemVerilog, SystemC. Cuctemu
3a reHepuparwe Ha HDL go C un Matlab. CogpTtBepckm nnatgopmm 3a cumynaumja m
TecTupare Ha aurutandu cuctemu. Kpempawe Ha IP-jagpa Bo HDL. Kopuctene Ha IP-
jagpa kako cocTaBHW OenoBu 3a udpaboTka Ha aurntaneH cuctem. [usajHupare Ha
cuctem-Ha-ymn co HDL. Onuc Ha npouecopu Bo HDL. Onuc Ha marucTtpanu Bo HDL.

1. John Williams, Digital VLSI Design with Verilog, Springer, 2008

2. Mark Zwolinski, Digital System Design with VHDL 2nd Edition, Pearson
Education, 2008

David C. Black and Jack Donovan,
UP ,Kluwer Academic Publishers, 2004

SystemC: FROM THE GROUND

Be3Xn4Hu n aa-xokK KOMijTepCKM Mpexun

CemecTap

Bun ®DoHA Ha YacoBU Kpeagntun Jasuk UHcTutyT

IX

2+0+2+2 5 MK/AHI" KTWU

N3bopeH

MpepycnoBu

KomneTteHuuu

[o3HaBaw€e Ha KapakTepPUCTUKN Ha BGEe3KNYHN 1 af XOK MPEXWN.

CopapxuHa
M nuTepaTypa

HacTtaBHa
aucuunnumHa

Be3xu4yHn KoMyHuKaumoHn cuctemn. CTaHgapou 3a Oe3KUYHO OMpexyBare.
Mpernea Ha 802.11 6e3xmyHn mpexn. 802.11 MAC. 802.15. MNMepcoHanHM Ge3KUYHU
Mpexun. 802.16. LUupokonojacHn 6e3xndyHM Mpexu. AL XOK Oe3KUYHU  Mpexw.
CeH3opckn Mpexu. lMpoTokonu. KeBanuTeT Ha cepBuUC M MynTMMeAMcka NOAApPLUKA.
MobuneH IP. Be3beaHoCT Ha Be3KMYHN MPEXKN.
1. Anurag Kumar, D. Manjunath, Joy Kuri,Wireless Networking,
Kaufmann, 2008

2. Xiangyang Li , Wireless Ad Hoc and Sensor Networks: Theory and
Applications, Cambridge University Press, 2008

3. Vijay K. Garg, Wireless Communications and Networking, Morgan Kaufmann,
2007

Morgan

HameHcku mpexu

CemecTap

Bua ®PoHA Ha YyacoBU Kpeontu Jasuk UHcTutyT

X

N3bopeH 2+0+2+2 5 MK/AHI KT

Mpeaycnosu

KomneTteHuuu

Mo3HaBake Ha pasnuyHV BUOOBM HAMEHCKN MPEXW 3a pasnnyHu noapadja 1 HUBHO
NpoeKkTUpame.

CoapxuHa
M nuTepaTtypa

Mogpayja kage ce HeonxogHO 3acebHW TUMOBM Mpexun. Bo3gyxonnmoBHU Mpexu:
LIMBUMHU U BOEHW. ABMOHCKN MPEXN: UMBUMHU U BOeHWU. ONTuYkn mpexu. NHaycTpucku
Mpexu. CodpTBeEp 3a HAMEHCKM Mpexn. Be3beaHOCT Ha HAMEHCKM MPeXU.

1. R.P. Collinson, Introduction to Avionics Systems, 2" Ed, Springer, 2002

2. 1. Moir, Military Avionics System, Joh Wiley & Sons, 2006

3. H. Spitzer, Digital Avionics Handbook, 2™ edition, CRC, 2006




HacTtaBHa
AUcuunnuHa

I'IpoeKTMpal-be Ha AUTUTaNIHU eJNIeKTPOHCKU CKInonoBu
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CemecTap

Bup

doHA Ha YacoBU

Kpegntun

Jasuk

UHcTtuTyT

X

N3bopeH

2+0+42+2

5

MK/AHI

KTWU

MpepnycnoBu

KomneTteHuuu

[No3HaBare Ha pasninyHn jaswu,m N OKOJIMHWM 3a NpPOoEeKTupawe Ha agnurnTarnHm Komna.
npOEKTMpaH:e Ha gurntariHum Kosna.

CopnpxuHa
M nuTepaTypa

HacTtaBHa
aucuunnumHa

Jasvum 3a onuc Ha gUrMTanHu eneKkTPoHCKU ckrnonosu. OKOMMHM 3a NPOeKTUpamEe U
pa3Boj Ha AUrMTanHW WHTerpupaHu kona. [MpakTWyHM NpYMepu 3a MpPoeKTUpaHe

MHTErpnpaHn Kona.

1. John Williams, Digital VLSI Design with Verilog, Springer, 2008

P. Mishra, N. Dutt, Processor Description Languages, Morgan Kauffman, 2007
D. Perry, VHDL: Programming by Example, 4™ Edition, McGraw-Hill, 2002

L. Wang, C. Stroud, N. Touba, System on Chip test Architectures, Morgan
Kaufmann, 2006

Kpuntorpadwmja

CemecTap

Bup

doHA Ha YacoBU

Kpeagntun

Jasuk

UHcTtuTyT

X

N3bopeH

2+0+2+2

5

MK/AHI"

KTWU

MpepycnoBu

KomneTteHuuu

lNo3HaBame Ha TEOPETCKNTE OCHOBU U NPaKTU4YHUN peann3aunmnm Ha KpVII'ITOrpanCKVI

aJIroOpUTMI.

CoapxuHa
M nuTepartypa

HacTtaBHa
aucuunnumHa

EnemeHTu og Teopwjata Ha 6poeBun. EnemeHTn og anrebpa (KOHeYHU Nonmm-a,
nonuwa Ha Nanoa). EnemeHTn og TeopujaTa Ha KOMNIIEKCHOCT (anroputamcka
KOMMMEKCHOT M Cry4ajHOCTa, MpecMeTyBayka KOMMNMEKCHOCT U Cry4ajHoCTa).
ANrOPUTMN CO TajHU KIy4YeBmn (CuMeTpuydHun anroputmu). MNpumep: AES. Anroputmu co
jaBHu knyyeswn. MNpumep: RSA. lNceBao-cnyyajHoCT.
Nluteparypa:

1. Lawrence C. Washington (Elliptic Curves: Number Theory and Cryptography,

Second Edition, Chapman & Hall/CRC, 2008

CoapemeHM MEeTOaMN 3a aHanns3a Ha Mpexu

CewmecTap

Bup

®doHA Ha YacoBU

Kpegutun

Jas3uk

UHcTutyT

IX

3aJ0mKUTeneH

2+0+42+42

5

MK/AHI

KTU

MpenycnoBu

KomneTteHuun

lNosHaBaw€e Ha CoBpeMeHnTe MeToan 1 KoHuenunn 3a aHanmsa Ha MpexuTe.

CoapxuHa
M nuTepaTtypa

NntepaTypa:

System Behavio

2. 36upka og cTatun

ur, Springer, 2007.

MpexHa ananusa (MuH-Inyc anrebpa npyMmeHeTa BO CUCTEMU Ha YeKahe BO
KOMNjyTepcKn/KOMyHUKauuckuTe mpexu). CTtoxacTuyka aHanmsa Ha mpexu. [Npumep:
aHanu3a Ha TCP/IP npoTtokonot. EnemeHTn og TeopujaTa Ha onTumMusaumja n Mpexu.
Makcumuanpare Ha MpexHuTe yHKMLMKM 3a ynoTpebnmeocT. EnemeHTn og Tepujata
Ha urpy n mpexun. MpexHo koampare. CnyyajHn mpexu. lNpumep: npecMmeTyBamwe Ha
KanauuTeToT Ha BEBKUYHNTE MPEXN.

1. Louis G. Birta, Gilbert Arbez, Modelling and Simulation: Exploring Dynamic
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HacTtaBHa
AucumnnuHa

CemecTap Bup

IX 3a40/DKUTENEH
Mpenycnosu

[un3ajHupatbe Ha MHTerpupaHu Kona

®doHA Ha YacoBuU Kpeantn
2+0+2+2 5

Jasuk UHctutyT
MK/AHI E

CTypgeHTOT Ke 3Hae pga aHanuampa agurmtaHm CMOS kona m ga npoekTupal
©4HOCTaBHM IOTNYKU NOPTHL.

WHTerpmpann kona. CMOS npouecupame, Tonosornja n npasmna Ha npoexkTnpame.
CTuk gmjarpamm. Kapaktepuctuku Ha CMOS TexHonorujata. MIHBepTop, NPeHOCHM Kapak-
TEPUCTUKN, TPaH3UEHTHU KapakKTEPUCTUKKU, MapruHu Ha LWyM, BpeMe Ha nponarauuja,
noTpoLwysayka Ha MoKHocT, CTMLE cumynaumja. LMOC kona. CtaTuyka JIormku rnopTum.
TPaHCMUCMOHM MOPTU U KONa CO TpU COCTOjOU. MeMopuckum enemeHTu. [OuHammnyka
nornka. PLA-CTPYKTypu.
ntepatypa
OcHoBHa nutepaTypa: Rabaey J.M, Digital Inegrated Circuits, Prentice-Hall, 2" Edition,
2002
MomowHa nutepatypa: West NHE, Harris D.,CMOS VLSI Design: A Circuits and System
Perspectives, Addison-Wesley, 2004.

KomneTteHuun

CoapxuHa
M nuTepartypa

HactaBHa

AucumniavHa [u3ajHMpare co aHanorHn 1 KOMGMHUpPaHU CUTHaNu

CemecTap Bup

X 3agomkuteneH
Mpenycnosu

®doHA Ha YacoBuU Kpeantn
2+0+2+1 5

Jasuk Wuctutyr
MK/AHI E

AKTMBHM W nacuBHW KOMMOHeHTU poctanHn Bo CMOS ©“ HMBHM napasuTHU
enemMeHTn Npu MoAenupake Ha TPaH3UCTOPWU O NPB pej 3a NoYveTeH padveH Au3ajH u
rpaHvum Ha npuMmeHnueocT . OgHecyBamwe M AusajHMpare Ha 6a3nyHU NPUMUTMBMK Ha
aHanorHu kona . Au3ajH Ha CMOS Op-Amp. MNpaktnyHn npobnemu npu A/D u D/A
KOHBEPTEPU CO HAMOHCKO M CTPYjHO CKanupame

MNpernen Ha mogenuparwe Ha ypean co CMOS npouec; Mogenvparwe nacuBHU
KOMMOHEHTU W HUBHW napasutn; Mopenvpawe Ha MOS TpaH3ucTopu CO ronemu u
mManucurHanu. OcHoBm Ha CMOS 3acunysauu; 3acunyBare 1 nponycHa Mok; KackagHu
ctenenn; OudpeHunjaneH 3acunysay; PasrnegyBawe Ha KOMNAaTUOUNHOCT Ha ypeaw.
CTpyjHu 1 HanoHckn nssopu; OCHOBHM CTPYjHM ornedana; CTpyjHu ornegana co BUCOKK
nepdopmMaHcu; EgHocTtaBHM HanoHcku pedepeHun. CMOS onepaumncky 3acunysayu;
OcHoBHM Gapara; EpgHocTaBHa 2-cTeneHa apxutektypa; Pasrmegyeawa Ha
cTabunHocTa 1 KoMneHsauuja Ha AOMUHaHTHUOT non; ManesHn 6adepun; EaqHocTeneHn
3acunyBauun; KomnnetHu audppeHumjanHy sacunysayuun. Lym kaj MOS konata; MNpernep|
Ha ocHoBuTe; Tepmuukn 1/f wym Ha ypen; Lym kaj sacunysay; LLym kaj cteneHuTe Ha
3acunysady; Ctabunmnsauuja Ha Yonep 3a 1/f wym; KT/C wym. Kona 3a koHBep3uja Ha
nogatoun; OcHoBHU Gapana; EgHocTaBHM ckanupawa Ha cTpyja u HanoH Kaj D/A;
KomnapaTtopu; Unterpupaukm A/D; A/D co npepacnpegenta Ha nomnHex; Flash A/D;
Sigma-Delta A/D. dunTpu co NpeKknHyBaykn KoHAeH3aTop; PunTpu CO KOHTUHYMPAHO
Bpeme.

OcHoBHa nuTepaTypa

Design of Analog CMOS Integrated Circuits by B Rezavi, McGraw Hill
MomowHa nuTepaTtypa

KomneTteHuum

CoppxuHa
M nuTtepartypa

Weste NHE, Harris D, CMOS VLSI Design: A Circuits and Systems Perspective

IAddison-Wesley, 2004




HacTtaBHa
AUcuunnuHa
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HaHoTexHonoruja

CemecTap

Bup

®doHA Ha YacoBMU Kpeantu Jasuk UHcTtuTyT

X

2+0+2+2 5 MK/AHI E

M36opeH

Mpenycnosu

KomneTteHuun

CTy[AeHTOT Ke I'M no3HaBa KapakKTepucTukute u pabpukauujata Ha MUKPO U
HaHO-eNEMEHTUTE U TEexHosormjata Ha CUNMUUYMCKUTE MHTErpupaHun Komna, Ke ro
pasbupa BNUjaHMETO Ha AMMEH3NUTE BP3 (PM3NYKUTE CBOjCTBA Ha €/IEMEHTUTE U Ke
MO>XXe [a M3BpLUYBa OCHOBHU MPECMETKU BO BPCKA CO HUBHWTE NapameTpu.

CoapxunHa
M nutepartypa

HacTtaBHa
aucuunnumHa

Boeeg. Martepujanu u npouecu. Kpuctanu, joHcka umnnaHtauuja, gudysuja,
oKcugaumja, nutorpaduja, genosuuuvja, HarpusyBame. HaHocTpyktypn. ®UB- cuc-
TemMW, HaHOTYOU M XuuW, (POTOHCKN KPUCTanW, XeTEepOCTPYKTYPU U KBAHTHMU jamu.
WuTerpaumja Ha TexHonormm. BulUMOC-npouec, uHTerpupaHa OMNTOEeNeKTPOHUKA.
MOC-koHgeH3aTop. MogepHn MOC-TpaHaucTopu. MNMnutok copc u gpeuH. MaTtepu-
jann co ronema pguenekTpudHa KoHcTaHTa. [peHanperHatr Cu m Cule. COWU-
CTPYKTYpW.
ntepatypa
OcHoBHa nutepatypa: Charles P., Jr.Poole and Frank J. Owens, Introduction to
Nanotechnology:Selected Topics, John Wiley & Sons, 2003
MomoLllHa nuTepaTtypa: Hay4yHu CnncaHuja, HTEPHET cTpaHuun.Zabele{ki od predavawa.

I'IpoeKTeH MeHalLIMeHT

CemecTap

Bup, ®doHA Ha YacoBU Kpegntun Jasuk UHcTtutyT

IX

3a00/mKNTENEH 2+0+0+4 5 MK/AHI ELIPIN

Mpepnycnosu

KomneTteHuuu

Komnnetupawe Ha IT/IS npoektn Ha Bpeme, BO pamkute Ha OyuieToT u cnopepg
cneundmumpaH KBanuTeT 3a cooTBeTeH obem Ha pabotu cnopeg PaboTHMOT nnaH.
EdekTMBHO nnaHvpawe W KOHTpona Ha npoektute. [eduHuparwe Ha ynorata Ha
NPOEKT MeHaLepoT U Apyrte y4ecHuWUM BO NpoekToT. Mepewe Ha nepdomaHcute Ha
NMPOEKTHMOT MeHaLMEeHT. Anatkm W TEeXHWKU BO NPOEKTeH MeHayMeHT. [poekTHa
aHanu3a u NpoekTHa JoKyMeHTauuja. EkoHoMmcka eBanyaumja Ha MpoeKkTuTe.

CopapxuHa

Bogete 1 MeHaLMpake BO COBpeMeEHa opraHusaLmcka kyntypa. PacnosHaBamwe Ha
pasnuyHn NaepcKku CTUNoBW 3a Bofdewe Ha npoektu. 1ISO 100006 ctaHpapa. Project
Management Body of Knowledge-PMBOK Bogn4 BO NPOEKTHUMOT MeHaLMEHT. [1poekT n
NPOEKTHO nnaHupawe Ha IT/IS npoektn. OpraHusaumja crnopeg NpoeKkTuTe.
OpraHuaupane Ha rpynute Bo TumoBu. [poekT meHalep. MNpuHumnu Ha Total Quality|
Management (TQM) System. KoHnuentn n metogm Ha TQM. BnujaHne Ha TQM Ha
nogobpyBarwe Ha npouecoT. BoBegyBawe Ha CUCTEM Ha MEHaLIMEHT Ha KBanuTeT.
TexHndka AokymeHTaumja BO npoektu. Buaosu n popmu Ha gokymeHTauwmja. 'paHuum
Ha noeAuHUTE BUOOBW Ha [OKyMeHTauuja. TexHuyka AOKYMeHTaluja BO MpOEeKTUTe.
PaboteH nnaH u nporpama. Kycopo4yHu, cpegHOpPOYHM W [ONTOPOYHM MITAHOBW.
[enoseH nnaH. busHuc nnaH. [llpoekTHa pokymeHTauuwja, Tengepw, [MoHyan w
Norosopu. Turn-key, DBOT npoektn 1 npunagHa pokymeHTauuja. KomepuujanHu,
TEXHWUYKW, couunjanHu, WHCTUTYLMOHAmNHW, (UHAHCUCKA W EKOHOMCKW acnektu Ha
npoekTute. ACNEKTU Ha XuUBOTHaTa cpeavHa. MeTogonolwkum OCHOBM Ha MpoeKTHa
aHanu3a. AHanu3a Tpowoun-Edektun. NotoBuHckn Tek (Cash-flow). Pay-back nepvog u
npodgutabunHoct Ha IT/IS npoektute. MeToan 3a eBanyaumja Ha MPOEKTUTE.
MeHalMeHT Ha pu3nkoT. TUMOBM M M3BOPUM Ha puU3MKOT. MnaHupawe Ha PUSKKOT.

VoeHTudukaumja Ha pnsnkoT. KBanutaTtMBHU M KBAHTUTATUBHW aHanu3n Ha pusnuuTe.
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ManVIU,a Ha BJ'IVIjaHl/IeTO Ha pu3nuute. CTaTUCTNYKM OCHOBWM Ha MEHALIMEHTOT Ha
PU3UK. Cnyqam 3a aHanusa. Yyewe og NMPOEKTUTE.

HacTtaBHa
AUcuunnuHa

1. C. Gray & E. Larson, Project Management, Mc Graw Hill, 2003.

2. PMI Standards Committee, A Guide to the Project Management Body of
Knowledge, 2007.

3. Harold Kerzner, Project Management: A Systems Approach to Planning,
Scheduling, and Controlling, Wiley, 2001

C. Lake, Mastering Project Management, Thorogood 1997.

MCTpa)KyBa‘-IKM MeTOoO4M U TEXHUKU Ha NUllyBaH-€

CemecTap

Bug ®DoHA Ha YacoBM Kpegntun Jasuk UHctutyTt

IX

3aJ0JKUTEeneH 2+0+0+4 5 MK/AHI KTU

MpepycnoBu

KomneTteHuun

Llenta Ha KypcoT e ga rv NoAroTBU CTyAEeHTUTE 3a CaMOCTOjHO MCTpaKyBare U
noaroTeByBarwe Ha M3BewTaun, U npeMuvH o obuyHa nMpumeHa KOH mpogyuvpare Ha
Hay4YHM 1 ucTpaxyBayku pedyntaTu. [1o 3aBpLuyBare Ha KypCcoOT Ce O4eKyBa CTYOEHTOT
na ja 3Hae opraHusaumjata/cTpykTypaTa Ha TEXHUYKATE U HaydHUTE u3BelTau, O3
KOpUCTU LMTaTU U pedepeHUn BO NULIAHUTE TEXHUYKM [OOKYMEHTW, rO MO3HaBa
NPOLECOT Ha Kpeupawe Ha WHXEHEPCKM M HaydeH Tpyd M HeroBo nybnwukyBawe, ro
No3HaBa HAYMHOT Ha peBu3Mja/peLieH3nja Ha TEXHUYKN 1 HayYHW U3BeLTau, ro pasbupa
3HAYEHETO Ha aKkTyernHuTe annukaTMBHW U HayyHu nybnukaumm of obracrta, Moxe
KPUTMYKM a eBanympa v peueH3npa TEXHUYKU U HayYHWU JOKYMEHTU, MOXe Aa nouupa
peneBaHTHM nybnukyBaHW MaTepujanu of AageHa obnact KopucTejkm bubnuoTteku,
Gubnuorpacun, mawmHn 3a npebapyBare Ha WHTEPHET W OpyrM M3BOPU, MOXe AOa
NoaroTBM M NpeseHTupa Kyc nperneg Ha TeKOBHW NyOnukyBaHu maTepuwjanv of gageHa
Hay4YHa MM TexHuyka obnact

CopapxuHa

Akagemcko nuwyBawe. OueHka Ha KBanuTeT, npernej Ha HaydyHa paboTa,
KOHTPYKTUBHW KPWUTWKW, OPraHv3aumcku M eTWYkU npasBwuna, npasuna 3a uutatm u
pecbepeHLpatse, akageMcka KynTypa, CTYAEHTCKO-LEHTPUPaHo yvewe, n3berHyBame
innuckpMunHaumja n obesbenyBarwe egHakBM MOXHOCTU. [lpernen Ha nHTenekTyanHaTa
COMCTBEHOCT M 3aKOH 3a Konupake. Oncer n BUAOBW AoCTanHu nyénukaumm, anatku 3a
npebapyBarwe u indices, uuMtupamwe, Gubnuorpacdum un npebapyBamwe Ha citation.
[Npouec Ha wucCTpaxyBawe, HaydHWM MeToaM 3a WUCTpaxyBakwe, WU3BOPU Ha
dbmHaHcupake, NulyBake Ha NPeano3n 3a UCTpaxyBare (MPOEeKTU), OLueHyBare Ha
npegno3n 3a UCTpaxKyBaydku MNpPOEKTH, nnaHnpawke Ha UCTpaXxXyBaykmn MNPOEKT,
ceneKkTUpamwe Ha pesyntatu 3a nybnukyBare, CTPYKTYpMpare Ha HayydHu TpyooBw,
Npouec Ha OUeHKa Ha HayyeH Tpya, npeseHTauuja Ha nocTepyu W TPyooBU Ha
koHbepeHUMK, NybnukyBawe BO akafeMCKM U UHXeHepcku xypHanu. MNpernegn Ha
nuTepaTypa, YATake U Cymupare Ha peneBaHTHW TPyAoBW, LEen U CTPyKTypa Ha
npernefeH Tpya, NPYMeEpU Ha npeaneaHy TpyaoBU.

1. B. Roberts, Getting the Most Out of the Research Experience What Every Researcher Needs
to Know, SAGE Publications 2007

2. R. Phelps, K. Fisher, A. Ellis, Organizing and Managing, A Practical Guide for Postgraduates,
SAGE Publications, 2007

3. M. Alley, The Craft of Scientific Presentations Critical Steps to Succeed and Critical Errors to

Avoid, Springer Verlag, 2003
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4. HactaBeH kagap

Mpe3ume un nme Mopapayje Ha
HacTaBHO — Hay4Ha obnacTt

Mpod. a-p Apuctorten TeHTOB KTU
Mpodp. o-p Jbynyo Kouapes KTW
Mpod. o-p CysaHa JlowkoBcka KTW
Mpodh. o-p BaHren ®ywituk ELIPM
Oou. o-p Oejax Nopresuk KT
Hou. o-p Aumuntap TpajaHoB KTU
Hou. a-p Bnago TpajkoBuk KT
[ou. o-p KatepnHa Panea E

Oou. a-p Jocud Koces E
Mpod. A-p AkceHTun [pHapoB YHuB. Ha JUE

OO (N[OOI [WIN|F

[ERN
o
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