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1 ETuKa BO HayYHOUCTpPaKyBadyKaTa pa6oTa (3a40/KHTE/IEeH)

1. | Hacnos Ha HacTaBHWOT npegmeT ETuka Bo HayuHouCTpaxyBaykaTa pabota of obnacta EUT
2. Koz
3. | Cryaucka nporpama ENT
4. | OpraHusaTop Ha CcTyauckaTa nporpama
dakynTeT 3a eneKTPOTEXHUKA 1 MHEOPMALIMCKM TEXHONOMMN
(eauHMLa, OBHOCHO MHCTWTYT, KaTeapa, ofen)
5. | CreneH (np., BTOP, TPET LMKITYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap " 7 Bpoj Ha EKTC 6.00
KpeauTL
8. HacTtaBHuk [-p Anekcangap Puctecku
9. [MpenycnoB 3a 3anuLuyBare Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHLun);
CrekHyBate Ha 3Haetba 04 obnacta Ha Teopuja Ha eTuka o NocebeH akLEHT Ha Hay4HO-MCTpaXyBayka eTuka BO
obracTuTe Ha TEXHUYKO-TEXHOMOLLIKMTE HayKu, Kako 1 pa3BuBatbe ETUYKM CTABOBM 1 CMOCOBHOCT 3a CrpaByBakse CO
ETUYKU NpaLLiaksa.
11. | CogpxuHa Ha nporpamara:
OCHOBHYM TEMW 1 KOHLIENTH BO MHXEHEpCKaTa eTvKa: NPOECMOHANHN OArOBOPHOCTU Ha UHXEHEPUTE W UCTPaXyBaUMTE,
10jaNTHOCT, HayYHa eTuKa, aBTOPCKM NpaBa BO UCTpaXyBatbaTa, KOHIMKT Ha MHTEPECH U MHXEHEPCKA OLTOBOPHOCT BO
okonuHata. Boseq BO NpoGheCOHanHNOT NHKEHEPCKM ETUYKIA KOLEKC 1 OCHOBHUTE UCTPaXyBarba Ha MPUHLMINTE BO
NHXeHpckaTa eTukata. OTKpUBaHE M OMUC HA ETUYKITE NMPOONEMU BO MHXEHEPCTBOTO CO NPaKTUYEH OCBPT Ha
npobremuTe LWTO Ce jaByBaaT BO MOMETO HA TEXHUYKO-TEXHOMOLLKIUTE HAYKM CO aHanmaupatbe Ha npobremu kora ce
3emaart npeasua eMnuprckn ¢hakTopy 1 Npeasiarake Ha peLlermrja, CipoBeayBaaT OCHOBHM €TUHKW MPUHLMNKA 1
KOHLIENTW, KaKo W CUCTEMCKOTO BNMjaHWe Ha HaykaTa 1 TeXHomorujaTa Bo OnLUTECTBOTO.
12. | MeToam Ha yJetbe:
VIHTepakTvBHM NpeaaBatba, BEXOU (KOPUCTEHE HA OMpeMa M COhTBEPCKM MakKeTL), TUMCKa paboTa, CTyauja Ha cryyaj,
NOKaHeTM rocTW npeJasayu, camocTojHa n3paboTka 1 ogbpaHa Ha NpoekTHa 3agaya 1 cemuHapcka pabota, online yyere.
13. | BkyneH pacnonoxus (oHa Ha Bpeme 90
14. | Pacnpenenba Ha pacnomnoxmeoTo Bpeme 15+5+10+15+45=90
15. | ®opmu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 | lNpenaBata — TeOpETCKaA HacTaBa 15 yacosu
15.2 | Bex6u (nabopatopuck, 5 vacosu
ayauTOPUCKM), CEMUHapK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTU 16.1 | lNpoekTHW 3agaum 10 yacosu
16.2 | CamocTojHu 3aga4u 15 yacosu
16.3 | [JomaLwHo yyere 45 yacosu
17. | HaumH Ha oueHyBare
17.1 TecToBM 50 6ogosu
17.2 | CemuHapcka paboTta/npoekT (Mpe3eHTauuja: MMCMEHa 1 ycHa) 40 60p08M
17.3. | AKTMBHOCT 1 yuere 10 6ogoBsu
18. | Kputepuymm 3a oljeHyBare (6040Bu/oLieHKa) [0 49 Goaosu 5 (ner) (F)
o 50 go 59 6o08M 6 (wecrt) (E)
oz 60 fo 69 6ogoey 7 (ceaym) (D)
on 70 o 79 60gosm 8 (ocym) (C)
on 80 oo 89 6oaosu 9 (neseT) (B)
og 90 go 100 6ogosu 10 (gecer) (A)
19. | Ycnos 3a noTnuC 1 nonarakbe Ha 3aBpLUeH UCTUT PeanuanpaHu nnaHMpaHu akTUBHOCTY
20. | Jasuk Ha Koj Cce U3BeayBa HacTaBata MakegoHCKW U AHFINCKK
21. | MeToa Ha cnepere Ha KBanuTeToT Ha HacTaBaTa /HTepHa eBanyauuja 1 aHkeTu




22.

Nutepatypa

3agonkuTenHa nuTteparypa

Pen.

6p0] AsTop Hacnos MN3naBsay loaunHa
1. | Caroline Whitbeck Ethics in Engineering Practice Cambridge University 2011
22.1. and Research, Press
ISBN:9780521897976
2 W. Richard Bowen Engineering ethics: challenges Springer Verlag 2014
' and opportunities
3. | Ch. Fledderman Engineering ethics Esource 2012
[lononHutenHa nutepartypa
zggj AsTop Hacnos M3naBay loauHa
My6nmvkaumm of obnacra Ha
MeTogonoruja Ha
229 1. Hay4HoWCTpaxyBaukaTa paboTa
BO TEXHUYKO-TEXHOMOLLKNTE
HayKu
European Textbook on Ethicsin | European Commission 2010
2 Research, Directorate-General for
' ISBN 978-92-79-17543-5 ResearchCommunication
Unit
3.




2 MeToao0Ji0TMja HAa HAYYHOUCTPAKyBayKaTa pa6oTa (3aA0/DKUTeIeH)

1. Hacros Ha HacTaBHWOT NpegMeT MeTogonoruja Ha Hay4HoucTpaxyBaukaTa pabota

2. Kog

3. Cryaucka nporpama ENT

4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALICK
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEeXHONoruum

5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryaum

6. | Akagemcka roguHa/cemecTap " 7 Bpoj Ha EKTC 3.00

KpeauTu
8. HacTaBHuk [-p XpuctnHa CnaceBcka
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema

10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun);

3anosHaBarbe Ha CTyOEHTUTE CO METOAOOLIKMTE NOCTANKM U METOAMTE Ha Hay4HO-UCTpaxyBaykaTa paboTta ko ce
HEONXOAHW 3a NNaHupakse 1 peanuavparbe Ha Hay4HOTO UCTPaXyBakbE, Kako W 3a HTepnpeTaLymja Ha fobueHuTe
pesynTaTi BO UCTpaxyBakeTo. Pasbupare Ha pasnuyHUTE MCTPaXKyBaYKW MPUCTaNK BO MOMETO HA TEXHUYKO-
TEXHOMOLUKUTE HayKK, N CTEKHYBare CNOCOBHOCT 3@ CAMOCTOJHO Ha UCTPaXyBakbe.

11. | CoapxuHa Ha nporpamara:

VcTpaxyBauku npucTan v nnaHuparbe Bo 061acta Ha TEXHUYKO-TEXHONOLLKIUTE Hayki. MeToau Ha Hay4HOTO
UCTPaxyBaHe: ONUCEH (KBAHTUTATMBEH W KBANUTATMBEH); KOPENaLMOHEH (CO perpecucka aHanuaa); Ksasu-
eKCTIePUMEHTANEH; eKCriepUMEHTaNeH; MeTa-aHann3a. OCHOBHU MPUHLMMW Ha OBEPNINBOCTA Kaj Hay4HOTO
UCTPaxyBakE: YOBEYKM (hakTop; nabopaTopucku MPOLEAYPU M CTpaTerm; LOBEPNMBOCT HA MHGOpMaLMKTE.
[loHecyBarb€e 0anyKN BO HAY4YHOTO UCTPakyBakbe: AethvHMpare Ha NpobnemoT; naeHTugmkaumja, cobupare, aHanmaa u
npe3eHTUpakbEe Ha nogartouute; Hopmmpatse. Kopuctete Ha HayuHu 6a3u Ha nogaTtoum 3a 6apare Ha MHGopmaLyn.
EkcnepumeHTaneH MeTOA 1 ekcriepyMeHTanHa aHanuaa: no3HaBarbe Ha anapatypara u cogTBepoT; kanubpauuja u
Banuaauuja Ha anaparypara; KOHTpona Ha eKCNepUMEHTUTE; Heycnex Ha eKNepuMEHTOT Kako pesynTar Ha norpeLLHo
NoCTaBeHW XUNOTe3u; NOACBECHU NPeApacyau Kako M3BOPM Ha rpeLLka; nojaBa Ha HACTaHM Kako NpUYMHa 3a rpeLuka;
npobnemu npu KOPUCTEHE Ha MaTPUjaHN MPUMEPOLM; MOBTOPMBOCT Ha EKCTIEPUMEHTANTHUTE MEPEHA U TEXHUKM;
Be3benHocT 1 eTuka. MaTemaTuyku NPeCMETKMA: MPUYMHU U BUGOBM Ha TPELLKUTE; CTpaTerm 3a u3berHyeate Ha
rpeLuKnTe; TeCTUpakbe 3a HamanyBake Ha rpelukute. Nogobpysare Ha TOYHOCTA Ha MepetbaTta, NPECMETKUTE, onpemaTta
1 copTBEPOT. CTpaxyBayku NPOEKT U BOLEHe Ha Hay4YHO-UCTPaxyBaYnoT NPOLLEC: NPEANOr UCTPaXyBaYKM NPOEKT; niaH
Ha UCTpaxyBake 1 HEroBO CrPOBEyBarbe; AncepTaLmja/Te3a/usseLuTaj; npernes u aucemerauuja. CTpyktypa Ha
aucepTauuuTe/Teante/usselLTauTe. NuilyBare Ha Hay4HO-MCTPaXyBaYKW TPYOOBU 3a HayyYHU cnucaHuja. MNpeseHTupare
Ha Hay4YHU pesynTaTi Ha paboTUIHWLA, CUMMO3MYM W KOH(EpeHUMja. AKageMCKN MHTErPUTET: AedhMHMLM 33
nparujaTopcTBOoTO; NOCNeAnL 0F NNarkjatopcTBOTO, HAYMHM 3a U3BErHyBak-€.

12. | MeToam Ha yJetbe:
Mpenasarsa, TMMCKa paboTa, NpeAaBarba Ha rocTu npeasayu, n3pabotka 1 NpeseHTauuja Ha NPOEKTH 3aaaqn U
CEeMWHapCKM paboTu.

13. | BkyneH pacnonoxus oHa Ha Bpeme 90
14. | Pacnpegenba Ha pacnonoXueoTo Bpeme 20+10+10+20+30=90
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 MpegaBatba — TEOPETCKa HacTaBa 20 yacosw
15.2 | Bex6u (nabopatopucky, 10 yacosu
ayauUTOPHCKM), CEMUHAPU, TUMCKA
paboTa
16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 | lNpoekTHu 3aKauu 10 yacosu
16.2 | CamocTojHM 3aaaum 20 yacosu
16.3 | JomallHo yyerbe 30 yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTMBHOCT 1 yyere 20 6oposu




18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) 10 59 Gopa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecr) (E)
oz 69 fo 76 Goga 7 (ceaym) (D)
oa 77 oo 84 6oga 8 (ocym) (C)
on 85 10 92 bona 9 (neBeT) (B)
og 93 po 100 6opa 10 (gecer) (A)
19. | YcnoB 3a noTnuc v nonarawe Ha 3aBpLUeH UCnUT 60% ycnex oa cute NPeanCrMTHN aKTUBHOCTY
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakenoHCKu 1 AHrInCKK
21. | MeToa Ha cnefietbe Ha KBanUTETOT Ha HacTaeaTa CawmoeBanyauuja
Nutepatypa
3agomxutenHa nutepartypa
zsgj' AsTOp Hacnos /3pasay loguHa
1. | Harry M. Collins Trevor Pinch | The Golem: What You Should Know | Cambridge 2012
about Science University Press
221. . R. Walker Reliability in Scientific Research: Cambridge 2011
9 Improving the Dependabjlity of University Press
' Measurements, Calculations,
Equipment and Software
22. 3 Michael P. Marder Research methods for science Cambric_ige 2011
' University Press
[lononHutenHa nuTepartypa
zzgj' AsTOp Hacnos /3pnasay loguHa
22.2. Different autors Papers on research methodology in | Scientific
1. the field of technical and journals
technological sciences
2.
3.




3 AJITOpUTMM 3a ynIpaByBakhe UHTEJIUTCeHTHU MPexXH

1. Hacrnos Ha HacTaBHWOT NpegMeT AnropuTMK 3a ynpaByBakbe UHTENUIEHTHU MPEXH
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEeXHoMoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryaum
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTL
8. HacrtasHuk [-p Anekcangpa Kpkonesa MaTecka
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
lMo3HaBatse Ha KOHLENTOT HA MHTESTMTEHTHI MPEXM U HAYWHUTE Ha YNpaByBake MPeKy NpUMeHa Ha HanpeaHu
anropuTMu.
11. | CogpxuHa Ha nporpamara:
KoHuenT Ha uHTenureHTHU Mpexu (M) — aeduHuumm, paseoj M MOXHOCTMW 3a NpakTW4Ha peanuaauuja. TexHonorv 3a
pa3Boj Ha MIM Ha HMBO Ha NPEHOCHM 1 AncTPUBYTUBHU Mpexu. KoHuenTu Ha M (MUKpOMpPEXW, BUPTYENHM ENEKTPUYHN
LieHTpanu 1 MHTerpaumja Ha enekTpuyHu Boauna). Mpernen Ha cTpatervm 3a ynpasyBatbe Ha IM — LeHTpanuavpaH u
JeLEeHTpanmanpaH npucTan (X1Mepapxmcki HUBoa BO YNpaByBaH-ETO, MOXHOCTYW 3a MPUMEHA Ha ANCTpMOYMpaHu
anropuTMKM U MyNTUAreHTHN cuctemu). Hanpeaxu anroputMin 3a ynpasysatse Ha MIM. Y4ecTBO Ha npou3BoauTeniTe u
MOTPOLLYBaYMTe BO YNpaByBakeTO Ha UHTenureHTHM EEC — komepumjantm n TexHnykn acnekt. PaspaboTka Ha npumepu
npeky pa3BueHu CoPTBEPCKM anaTku.
12. | MeTogw Ha yyere:
lMpenaBarba NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajaoBu, MHTEPAKTVUBHI NpeaaBatba, BeXOU (KOPUCTEH:E Ha onpema u
cohTBEPCKM NakeTy), TUMCKa paboTa, CTyauja Ha cryyaj, NOKaHeTU rocTy NpeaaBayyn, CamocTojHa u3paboTka v ogbpaHa
Ha NpOeKTHa 3ajava 1 cemmHapcka paboTa, yuere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 | MpegaBarba — TEOPETCKA HAcTaBa 36 yacosw
15.2 | Bexbu (nabopartopucku, 24 vacosm
ayauTOpMCKM), CEeMUHapH, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 vyacosm
16.2 | CamocTOjHM 3apaum 24 yacosu
16.3 | JomallHo yyerbe 72 Yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemvHapcka paboTa/npoekT (Mpe3eHTauuja: MMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT M y4ere 20 6o00BM
18. | Kputepuymu 3a oLjeHyBare (6040BM/oLieHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
of 69 fo 76 Goga 7 (ceaym) (D)
og 77 po 84 6oga 8 (ocym) (C)
of 85 5o 92 6oga 9 (neser) (B)
o 93 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCTIUT 3aBpLueHy aktueHocTn 15.1-16.2
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaoHCKM 1 AHFICKM
21. | MeToa Ha crnepetbe Ha KBanuTeToT Ha HacTaeaTa CamoeBanyalua




22.

Nutepatypa

3agomkuTenHa nuTeparypa

Pen.
600j AsTop Hacnos W3naBau F'oauHa
1. | S.P.Chowdhury, P.Crossley, Microgrids and Active Distribution [ET 2009
221 S.Chowdhury Networks
S. F. Bush Smart Grid: Communication-enabled | J. Wiley & Sons, | 2014
2. Intelligence for the Electric Power |EEE Press
Grid
3 J. A. Momoh Smart Grid: Fundamentals Of Design | J. Wiley & Sons, | 2012
' And Analysis IEEE Press
[HononHutenHa nutepatypa
zzgj. AsTop Hacros V3paBau FoouHa
M. S. Thomas, J. D. Power System SCADA and Smart CRC Press, 2015
22.2. 1. | McDonald Grids Taylor and
Francis Group
M. Bollen, F. Hassan Integration of Distributed Generation | John Wiley and | 2009
2. in the Power System Sons, |[EEE
Press
3.




4 AxHasm3a u neppopMaHCH HA Oe3:KUYHU MPeKU

1. Hacros Ha HacTaBHWOT NpegMeT AHanusa n nepcopMaHcy Ha 6e3KUYHU MPEXM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MH(OPMALMCKN
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTtaBHuk [-p NvnjaHa aBpunoscka
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
[la v [ononHK OCHOBHUTE 3Haeta of 0bnacTta Ha MOOUITHUTE M BE3XNYHITE MPeXM o Noanaboka aHanusa Ha
nepdopmaHcuTe Cneaejkn ' OCHOBHUTE Pa3BOjHI KOMMOHEHTU M HACOKM BO Pa3BOjoT Ha Be3xMYHNTE Mpexu. Pasnnynm
MPEXHU acnekTh (KOHBEPreHLmja, XeTEepOreHoCT, BEpTHKareH XaHOoBep, KnacTepuparbe, KOrHUTUBHOCT, MOBUIHOCT
cn.). MosHaBatbe Ha pa3BojHaTa KOMNOHeHTa Ha HanpegHute RAN pelenuja. Ynotpeba Ha aHanuTUyku 1 CUMYITaLmMCKu
anaTku 3a [u3ajH, aHanuaa 1 onTuMmsauuja.
11. | CogpxuHa Ha nporpamara:
HoBu MpeskHu koHLenTn Bo 6e3xuyeH gomeH (5G u noHatamy). LTE/LTE-A n pa3nuyHu MOXHOCTW W KapaKTEPUCTUKU.
VHoBaTVBHM acnekTu (Np. arperauuja Ha HOCUTENW, MPEeN1BakEe Ha ONTOBApYBareTO). HoBK cTaHgapam (np.
WNEEES802.11af/ac/ad). KoHBepreHumja Ha Mpexu, ypeam v cepaucu. XeteporeHn beaxuunn mpexn (HetNets):
apxuTekTypu n npobnemu. Cneyudnynm mpexuu acnektn (MAC, pyTuparse, ucn.). MepdopmaHcy Ha Mann hemTo-
kneTku. epdhopmMaHCh Ha XeTEPOreHn MpEXHM CTPYKTYPW OF, aCeKT Ha MPONYCTHOCT, AOLHEHE, LMTEP. YNpaByBake CO
pecypcu BO pasninyHn BesxuyHM MpEXHN pelleHnja. AHanuaa Ha nepdopmaHcy Ha BepTukaneH xeHgosep. Multihoming
napagurma. Hosu cTaHgapam 3a uHTeponepabunHocT 1 aHanuaa Ha HueHuTe nepdopmancu. M2M n D2D koHuenTy.
KorHuTiBHM pagmo ypeau 1 HUBHO BrvjaHMe Bp3 nepopMaHcnTe Ha upHuTe Gesxmynm Mpexi. Ad hoc ompeskyBatbe.
MEC. llokanusaumja. YnpaByBate CO MOBUIHOCT BO XETEPOreHN MPEXHU CTPYKTYPU.
12. | MeToau Ha yyemse:
lpenaBatrba NOAAPKAHM CO MPE3EHTaLMM NPeKy CNajfoBu, HTEPAKTVUBHI NpeaaBatba, Bexbu, Tumcka paboTa, cTyauja
Ha crnyyaj, NOKaHeTU rocTU NpegaBayu, CaMmocTojHa M3paboTka M Npe3eHTauuja Ha MPOEKTHI 3a4a4M U CEMUHAPCKU
paboTu, yuetbe CO ENEKTPOHCKO OMKPYKyBakse (hOpYMM, KOHCYITaLum).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopucku, 24 yacoBy
ayauTOpUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKkTUBHOCTM 16.1 [MpoekTHM 3agayn 24 yacosw
16.2 CamocTojHM 3aga4K 24 yacosu
16.3 | JomaLlHo yuyer-e 72 yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa W yCHa) 50 Gogosm
17.3. | AKTMBHOCT 1 yyere 20 6oposm
18. | Kputepuymu 3a oueHysare (6040B1/oLEHKa) [0 59 6oaa 5 (ner) (F)
of 60 go 68 6oga 6 (wecr) (E)
of 69 fo 76 6oga 7 (ceaywm) (D)
on 77 po 84 6opa 8 (ocym) (C)
o 85 po 92 6oga 9 (neser) (B)




on 93 po 100 6opa 10 (gecer) (A)

19. | Ycnos 3a NOTAUC 1 nonarawe Ha 3aBpLUeH UCTNT Peanusupanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce u3BefyBa HacTaBata MakeZOHCKN 1 AHIIIMCKM
21. | MeToa Ha cneaetbe Ha KBanUTETOT Ha HacTaBaTa VHTepHaT eBanyauyja 1 aHKeTH
Nutepatypa
3agomxutenHa nutepartypa
zzgj AsTOp Hacnos MN3naBay lognHa
1. | Khaldoun Al Agha, Guy MoBunHu 1 BeaxnyHu mepcu Wiley-ISTE 2016
221 Pujolle, Tara Ali Yahiya
Geyong Ming, Yi Pan, Pingzhi | HanpegHu pelueHuja Bo 6e3xunyHu NOVA Science | 2008
9 Fan (Ed.) MPEeXu: MOAENMpare Ha Pbls.
' nepdgopmaHcy, aHanuaa u
22. nogobpysatba
3.
[ononHutenHa nutepartypa
zsgj' AsTOp Hacnos MN3naBsay loguHa
222. 1 Piet Van Mieghem AHann3a Ha nepdopmaHcm Ha Cambridge 2008
' KOMYHMKALMCKN MPEXMN 1 CUCTEMM University Press
2.
3.




5 ApxuTeKTypu Ha coBpeMeHM MpeKHU U [oT cucremu

1. Hacros Ha HacTaBHWOT NpegMeT ApX1TEKTYpW Ha COBPEMEHMN MpexHU 1 10T cuctemu
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNneKTpPOTEXHMKA 1 MHGOPMALCKA
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTtaBHuk [-p Qanunjena EdHywesa, A-p Eayapa Cumenc
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
MpoanabouyBatbe Ha 3Haerata 3a COOABETHUTE TEXHONOMMMN, aPXUTEKTYPU 1 OpraH13aLim Ha COBPEMEHUTE MPEXHU
cucTeMM M /IHTEPHETOT Ha HelwTa.
11. | CogpxuHa Ha nporpamara:
Mpernes Ha apxmTEKTypa Ha COBPEMEHW MPEXHU cucTemMm; MpexHU NPOTOKOMM 1 MpexHM cuctemm; CTpykTypa Ha
MPEXHN cuctemu; baparba 3a MpeXxHu annukauuy 1 cepaucy. MpexHn aganTepu, MOCTOBM, KOMYTaTOPU U ynaTyBaum;
[n3ajH Ha ynaTyBauu co ronemu 6panHu; KoHTponHa 1 nogaTtoyHa nateka; MpexHu npouecopu; XScale Core npovecop;
Microengines — RISC npouecopu; Mpenpakare, Manuparse Ha nopTu; Komytauuja u pytuparse; IPv6 npoTokon;
MpoTokonu 3a ynatysare; pean3suum Npu Au3ajHOT Ha ModepHM ynaTtyBaum of Tera-bit knacata; 100Tb/s onTuuku
ynatysau, KomyTauuja co osHaku u MPLS; loctanHoct, OtnopHocT, 3awTuta/obHoBa, 6p3o pe-ynatyBate; KBanuteT Ha
ycnyra (QoS); besbeaHocT; Cneumjanuanpasu xapaBepCcky KOMMOHEHTM: OMLUTO-HAMEHCKM NPOLECOPU Ha NaKeTy 1
cneuudyiHM XapaBepcku konpouecopy; Moaenupatbe Ha MpexeH coobpakaj 1 aHanusa. MpeanseuLy co NOTpoLLyBaYka
Ha eHepruja Bo MpexHu cuctemu; Mpexu Bo unn; CodhTBepcka noaapLuka 3a MpexHu cuctemn; Mpexu og crnegHa
reHepaumja; MHTepHeT Ha HewwTa; loT nnatcopma: KOMMOHEHTH, apXMTEKTYpa, NnacT Ha loT-6a3vpaHu NpoToKONK;
®uanykm cnoj Ha HelwuTa Bo [T oKonmMHa: ceH3opu, akTyaTopu, MpexeH gateway, M2M komyHukauuja; VHTepHeT kaj IoT
ypeau. MpexHo HuBo Ha loT ypeau: agpecupatbe, pyTuparse. [poTokonu 3a KoMyHuKalmja nomery loT ypeau Ha
nogatoyHo HuBo: IEEE 802.15.4, 802.11ah, ZigBee, LoRaWAN, LTE-M, NB-loT. MpoTokonu o MpexHo HWBo kaj loT:
IPv6, RPL, 6LoWPAN, 6TiSCH. MpoTokonu of TpaHcnopTHO HuBo kaj 10T: UDP, TCP. MNpoTokonu o4 annnkaumcko H1BO
kaj loT: MQTT, CoAP, AMQP, HTTP; OPC yHucuumpaHa apxutektypa; MpecmeTka Bo 0bnak 1 npecmeTka BO Marna kaj
loT. MameTHu loT cuctemu. Mpumena Ha nameTHu loT cuctemu: VHTepHeT Ha nyre, IHTepHET Ha Bo3una, HTEpHET Ha
Meama UTH.
12. | MeToau Ha yyeme:
MpenaBatba, TUMCKa paboTa, NpeAaBatba Ha rocTy npegasavy, u3paboTka v npeseHTauuja Ha NPOEKTHM 3adaum 1
CeM1Hapckm paboTy.
13. | BKkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen®a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTY 15.1 lNpenaear-a — TeOpPETCKa HacTaBa 36 vacosm
15.2 | Bex6u (nabopatopuck, 24 vyacosm
ayauTOPUCKM), CEMUHApK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoeKTHM 3agaun 24 yacosu
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaumH Ha oLeHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 6oposw
17.3. | AKTMBHOCT 1 yyere 20 6ogosm
18. | Kputepuymu 3a oueHyBsarse (60a0BI/oLEHKa) [0 59 Goga 5 (ner) (F)




on 60 po 68 6oga 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
of 77 fo 84 6opa 8 (ocym) (C)
of 85 8o 92 Gopa 9 (neser) (B)
on 93 o 100 bopa 10 (meceT) (A)
19. | Ycnos 3a noTAUC 1 nonarawe Ha 3aBpLUEH UCTINT 60% ycnex o cuTte NPeaUCIMTHU akKTUBHOCTH
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakenoHcku 1 AHFIMCKM
21. | MeToa Ha crnefere Ha KBanuTeToT Ha HacTaBara CamoeBanyauuja
Nutepatypa
3aponxuTenHa nuteparypa
Zzgj AsTOp Hacnos MN3naBay loonHa
1. | Dimitrios Serpanos, Tilman Architecture of Network Systems Elsevier 2011
22.1. Wolf
9 H. Jonathan Chao, Bin Liu High Performance Switches and Wiley 2006
' Routers
Dimitrios Serpanos, Marilyn Internet-of-Things (loT) Systems: Springer 2018
2. 3. | Wolf Architecturels, Algorithms,
Methodologies
JononHuTtenHa nutepartypa
zzgj' AsTop Hacnos W3naBay FoauHa
22.2. 1 J. F. Kurose, K. W. Ross Computer Networking: A Top-Down | Pearson 2012
' Approach
2 D. U_ckelmann, M. Harrison, Architecting the Internet of Things Springer 2011
" | F. Michahelles
3. William Stallings Foundations of Modern Networking Pearson 2015
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6 be36eaHocT v 3amuTuTa Ha 10T cucTeMu M MALLIMHCKO yYeme

1. BeabenHocT U 3awwTnTa Ha loT cucTeMn 1 MaLLIMHCKO
Hacros Ha HacTaBHWOT NpegMeT
yyere
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTpoTeXHUKa 1 MHOPMaLMCKL
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHomnornu
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc ctyauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p FopaH Jakumoscku, O-p Janujena EdHyluesa
9. Mpenycnos 3a 3anuilyBare Ha NpeaMeToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):
[la ce cTekHaT 3Haetba 3a TEXHUKUTE U MeToanTe 3a NOCTUrHyBare 6e36eaHOCT 1 3awwTuTa Ha loT cuctemu. [la ce
ocnocobu fa KopucTu METOAM Ha MaLLMHCKO yJetbe 3a 06e3bedyBatbe Ha [oT cuctemm
11. | CogpxuHa Ha nporpamara:
Hedunnparse Ha loT: cajoep 6e3begHocT HacnpoTu 6e3beaHocT Ha loT u cajbep-thuandku cuctemu; 10T apxuTekTypa U
CTeK Ha NPOTOKONK; 3aKkaHu, paHnMBOCT W puanuy kaj 1oT; Boobuyaenun Tvnosu Ha loT Hanaaw; [ipsa 3a Hanaz 1 rpeLuky;
Mopenupatse Ha 3akaHu 3a loT cuctem; beabegHOCHO MHXEHePCTBO Kaj |0T: MoaenMpare Ha 3akaHu, MpoLieHKa Ha
npueaTHoCT 1 6e3beaHocT; MHTerpupate Ha 6e36eaeH cuctem; XKneoTeH umknyc Ha loT 6esbegHocT; Onepauum,
WHTErpauuja v ogpxysare Ha loT uHdpacTpykTypu; Kpunrorpadcku ocHosm 3a loT 6e36e4HOCHO MHXEHEPCTBO;
Kpuntorpadpcku koHTponu 3a loT npotokonu (ZigBee, Bluetooth-LE, NFC, MQTT, CoAP, DDS, REST); YnpaByBae co
uoeHTUmkaumja n npuctan 3a loT; XKXMBOTEH UuKnyc Ha uaeHTULMKaumja, aBTeHTukauuja, loT IAM nHdpacTpykTypa 1
aBTOpM3aumja v KOHTpona Ha npucran; beabeaHocT Ha obnak 3a loT — MOHUTOpUMpatEe BO pearnHo BpeMe, yopaByBarse CO
nogaTouy, KooOpAWHaLMja Ha CeH30pU, CNIoAENyBake Ha MHGOpMaLMK, NPeHOC Ha nopaku; OgroBop Ha MHUMAEHT BO loT
OKOMWHA — NINaHNParE, COCTaB Ha TUM, OTKPUBAH:E W aHanu3a, 3aapXKyBarbe, UCKOPEHyBare 1 0BHOBYBatb:E; TEXHUKN Ha
MaLUUHCKO Yyerse 3a 10T; AHanuaa Ha NoAaToLm U NpUnpemMarse Ha UCTUTe 3a AeTeKLM|a Ha 3aKaHu CO MOMOLL Ha
MaLLMHCKO y4etbe; PasrneyBate, aHanusa u cenekumja Ha CooABETHM TEXHUKN 32 MALLMHCKO Y4et-e cnopes npobnemot
Ha AeTekuuja; YncTerbe Ha nogaTouu, AeduHuparse Ha hopMat Ha YyBakEe M KOHBEPTUpatbe BO TOj hopmaT; Kpenpatrbe
Ha MoZepHu UNTPK Ha NOpaky, AETEKLMja HA aHOManuK, aHanuaa Ha ManuLMo3HN BUHAPHN NOPaKW U PaHO OTKPUBAKE
Ha MOXHW Hanaau; 3amMeHa Ha nocToevkata cajbep-6e36egHOCT CO HOBM EBPUCTUYKI anropuTMK M Knacudukaumja Ha
3aKaHu;
12. | MeToau Ha yyeme:
MpenaBatba, TUMCKa paboTa, NpeAaBatba Ha rocTy npegasavy, u3paboTka v npeseHTauuja Ha NPOEKTHM 3adaum 1
CeM1Hapckm paboTy.
13. | BKkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen®a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTY 15.1 lNpenaear-a — TeOpPETCKa HacTaBa 36 vacosm
15.2 | Bexbu (nabopatopuck, 24 yacosm
ayauTOPUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv hopmm Ha akTUBHOCTH 16.1 [MpOeKTHM 3agaun 24 yacosu
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [lomalwHo yyerbe 72 Yacosm
17. | HaumH Ha oLeHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 60p08M
17.3. | AKTMBHOCT 1 yyere 20 6ogoBm
18. | Kputepuymu 3a oueHyBsarse (60a0BI/oLEHKa) Ao 59 6oaa 5 (ner) (F)
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o4 60 o 68 6ona 6 (wect) (E)
on 69 go 76 6opa 7 (ceaym) (D)
og 77 fo 84 6opa 8 (ocym) (C)
on 85 po 92 6oga 9 (neser) (B)
on 93 no 100 6opa 10 (gecer) (A)
19. | Ycnos 3a noTAUC 1 nonarawe Ha 3aBpLUEH UCTINT 60% ycnex of cuTte NPeanCrMTHU akTUBHOCTH
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakenoHcku 1 AHFIUCKM
21. | MeToa Ha crnefere Ha KBanuTeToT Ha HacTaBara CamoeBanyauuja
Nutepatypa
3aponxuTenHa nuteparypa
Zzgj AsTOp Hacnos MN3naBay loonHa
1. | Brian Russell, Drew Van Practical Internet of Things Security | Packt 2016
221 Duren Publishing
9 Sguvik Pal, Vicente Garcia loT: Security and Privacy Paradigm | CRC Press 2020
' Diaz, Dac-Nhuong Le
Clarence Chio, David Machine Learning and Security: O'Reilly Media | 2018
3. | Freeman Protecting Systems with Data and
2 Algorithms
JononHuTtenHa nutepartypa
zzgj' AsTop Hacnos W3naBay FoauHa
1 Ali Dehghantanha, Kim- Handbook of Big Data and loT Springer 2019
22.2. " | Kwang Raymond Choo Security
9 William Stallings Net\(vorlf Security Essentials, Pearson 2017
' Applications and Standards
Tony Thomas, Athira P. Machine Learning Approaches in Springer 2020
3. | Vijayaraghavan, Sabu Cyber Security Analytics
Emmanuel
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7 BI/IOG(I)EKTI/I o4 €JIEKTPOMATHETHH NOJIMEbAd U METOAH 34 AHA/IM3d M 3AIIITHUTA

1. BuroecbekT 04 enekTpoMarHeTH Nonukba U MeToam 3a
Hacros Ha HacTaBHWOT NpeameT
aHanu3a u sawTuta
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHGOPMALICKU
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOMNornm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p bnaroja MapkoBcku
9. [MpenycnoBs 3a 3anuilyBare Ha NpeaMeToT HeMma
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
CrekHyBare Ha 3Haerba NoBP3aHu CO pu3nLM 0f BMONOLLKOTO BAMjaHUE Ha HEJOHU3MPAYKUTE U jOHU3MPAYKMTE 3payetsa.
Bopere uctpaxysatba BO 0bracTa, Npeky NpUMeHa Ha pasnnuyHi METOAM 3a UCTIUTYBAkE Ha LUTETHMW BNWjaHWja Ha
eNeKTpOMarHeTHUTE NOMMHA BP3 34PABJETO Ha NYIeTo, pellaBake Ha Npobnemu 1 NoAroToBka Ha MPOEKTH CO MEPKM 3a
3awTuTa.
11. | CogpxuHa Ha nporpamara:
HejoHn3npayko 1 joHM3Mpayko 3payetse. 3Bopn Ha eneKTPUYHO 1 MarHETHO NOMe Ha HUCKW IPEKBEHLIM 1
pagnopEKBEHLIMCKO ENEKTPOMArHETHO none. MexaHn3mu Ha UHTepakLUuja Ha enekTPOMarHeTHUTE MoNukba co
OMOMOLLKITE CUCTEMU U 30PABCTBEHN edheKTM BP3 NYreTo. KIMMHWUYKN 1 eNMAEMUONOLLIKA CTYAuUK of obracta. Perynatuem
1 npenopaku 3a 3awwTuta. OCHOBM Ha MEpEH-E Ha ENEKTPUYHIA U MArHETHW NOMMHA, N3NOXKEHOCT, AO3UMETPUja.
/apaboTka Ha CTyanm 3a NpoLeHa Ha pU3nLy O U3NOXYBaHE Ha ENEKTPOMArHeTHU NOMMH-a BO GNM3MHA Ha EHEPreTCKH
BOAOBM, TPAhOCTaHNLM, QHTEHCKM cUCTEMM, 6a3HU CTaHMLM 3a MOOUNHa TenedoHuja. MNoaroToBka Ha MPOEKTM CO MEpKM
Ha 3allTuTa.
12. | MeTogu Ha ydetbe:
lMpenaBatsa, BEXOM (KOpUCTEH:E Ha onpeMa 1 cODTBEPCKM NaKeTu), CTyAmMja Ha Cnyyaj, TUMCcka paboTa, NoKaHETU rocTy
npegasayyn, CaMocTojHa u3paboTka 1 ogbpaHa Ha NPOeKTHa 3ajada 1 ceMuHapcka paboTa, y4ere BO eNEeKTPOHCKO
OMKPYXyBak-e (POpYMM, KOHCYNTaLWK).
13. | BKyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTY 15.1 lpenaBarba — TEOPETCKa HacTaBa 36 yacosu
15.2 | Bex6u (naboparopucky, 24 vacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKa
paboTa
16. | Opyrv popmm Ha akTUBHOCTU 16.1 [pOeKTHU 3aaa4u 24 yacosu
16.2 | CamocTojHM 3aaaum 24 yacosu
16.3 | [JomalLHoO yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka pabota/npoekT (Npe3eHTauyja; NMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTUBHOCT U y4etbe 20 6ogosm
18. | Kputepuymn 3a ougHysarbe (6o108M/oLEHKa) 10 59 6oaa 5 (ner) (F)
of1 60 10 68 Gopa 6 (wecr) (E)
of1 69 fo 76 Goga 7 (ceaym) (D)
of 77 1o 84 Gopa 8 (ocym) (C)
on 85 no 92 6opa 9 (neser) (B)
op 93 o 100 Goga 10 (gecer) (A)
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19. | Ycnos 3a noTnuMC 1 nonararse Ha 3aBpLUEH UCTUT 60% ycnex oa cuTe NPeamncrMTHN aKTMBHOCTY
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaoHCKM 1 AHFIIMCKN
21. | MeTog Ha cnefekbe Ha KBanWUTETOT Ha HacTaBaTa CamoeBanyauuja
Nutepatypa
3agonmkutenHa nutepartypa
Zggj' AsTOp Hacrnos MN3paBay loonHa
1. | National Research Council Possible health effects of exposure to | National 1997
residential electric and magnetic Academy Press,
221, fields Washington DC,
USA
Riadh W.Y. Habash Bioeffects and therapeutic CRC Press 2008
2. applications of electromagnetic
energy
22. 3 Riadh W. Y. Habash Electromagnetic Fields and Radiation | Marcel Dekker | 2002
' - Human bioeffects and safety
HononHutenHa nutepatypa
Ezgj. AsTOp Hacrnos MN3paBay loonHa
22.2. CIGRE Working group 36.06 | Management of the EMF Issue Cigre Session 1996
1. 1996, Paris,
France
2.
3.
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8 bunomeauMnuMHCKa CJIMKaA

1. Hacros Ha HacTaBHWOT NpegMeT BuomeanumHcka cnvka
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNneKTpPOTEXHMKA 1 MHGOPMALCKA
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p Tomucnas Kaptanos
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
[lononHysatbe 1 HagrpagyBare Ha OCHOBHUTE 3Haeka 3a hopmuparse, 06paboTka 1 3auyByBarE Ha GMOMEAMLIMHCKITE
cnuku. CoBnagyBarbe Ha TEXHUKITE 3a UCTakHyBare Ha GUTHUTE aeTanu of GuoMeanLMHCKUTE CRMKK 3apaau
ONeCHyBak€e Ha NOCTaBYBakbETO Ha AnjarHo3uTe.
11. | CogpxuHa Ha nporpamara:
CermeHTauuja, MapkoBu Cry4ajHW nonuksa, rpynuparse, PopMupare Ha CTaTUCTUYKM 1 (PU3MONOLLKK MOAENM,
perucTpaumja Ha BUOMEAMLIMHCKN CIIMKM, KIMHUYKI BMOMapKepK KoM Ce KOpUCTaT BO CAIMKM Of: KapAMOBacKynapHWUoT
CMCTEM, MO3OKOT, HEPBHMOT CUCTEM, BHATPELUHUTE OPraHn 1 MEKUTE TKMBA, KOCKWTE, AUTECTUBHUOT CUCTEM.
Kapakrepuctuku n 06paboTka Ha GruomeamumMHCKIUTe Crivikn fobueHn co ynotpeba Ha: PEHArEHCKO CHUMakE,
komnjyTepcka Tomorpaduja, 1 MarHeTHa pe3oHaHumja. MNpumeHa Ha MaLLMHCKO yyere BO aBTOMaTu3upaHa komnjyTepcka
AunjarHocTika of BUOMESULMHCKM CITUKM.
12. | MeToau Ha yyese:
lpenaBatba NOAAPKAHM CO MPE3EHTaLMM NPeKy CNajoBu, MHTEPAKTUBHI NpeaaBakba, BexOU (KOpUCTere Ha onpema u
codTBEPCKM NAKETH), TUMCKa paboTa, CTyAurja Ha Cny4aj, NOKaHEeTM FroCTY NpeaaBayn, CaMocTojHa 3paboTka 1 ogdpaHa
Ha NpoeKTHa 3afaya 1 cemuHapcka paboTa, y4ere BO eNeKTPOHCKO ONKpYxXyBarbe ((popymu, KOHCynTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegen6a Ha pacnonoxmeoTo Bpeme 36+12+50+50+32=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuck, 12 yacosu
ayauTOpUCKM), CEMUHApK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpOeKTHM 3agayn 50 vyacosm
16.2 CamocTojHuM 3aga4u 50 yacosu
16.3 | JomaLlHo yyer-e 32 yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 y4ere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarse (6040B1/OLEHK) 0 50 Goga 5 (ner) (F)
on 51 go 60 6opa 6 (wecr) (E)
o 61 no 70 Goga 7 (ceaym) (D)
o 71 ao 80 Goga 8 (ocym) (C)
on 81 po 90 6opa 9 (neser) (B)
o 91 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuc v nonarae Ha 3aBpLUEH UCTUT Peanuaupanu aktusHoctv og 15.1 go 16.3.
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakegoHCKW 1 AHFINCKK
21. | MeToa Ha cnefetbe Ha KBanuTETOT Ha HacTaeaTa ViHTepHa eBanyauuja 1 aHkeTu
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Nutepatypa

22.

3apgonxuTenHa nuteparypa
Pen.

AsTOp

6ol Hacnos W3paBay FognHa
221 1. | Nikos Paragios, James Handbook of Biomedical Imaging Springer US 2015
Duncan, Nicholas Ayache
(Eds.)
2.
3.
[JononHutenHa nutepartypa
Pen.
600] AsTOp Hacnos N3naBay loonHa
299 1 Karen M. Mudry, Robert Biomedical Imaging CRC Press 2003
o " | Plonsey
Tim Salditt and Timo Biomedical Imaging: Principles of Walter De 2017
2. | Aspelmeier Radiography, Tomography and Gruyter Inc
Medical Physics
3.
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9 BekTOopcKa peryjanyja 6e3 noMoIl Ha CEH30pHU

1. Hacnos Ha HacTaBHMOT NpeameT BekTopcka perynauuja 63 nomMoLL Ha CeH3opy
2. Koa
3. Cryaucka nporpama ENT
4. OpraHnsatop Ha cTyauckaTa nporpama
(SLMHVILLA, OFHOGHO WHCTHTYT, KATEPE, OeN) dakynTeT 3a enekTPOTEXHMKA 1 MHAOPMALIMCKN TEXHONOTUM
5. | CreneH (nps, BTOP, TPET LMKIYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemectap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeamTy
8. HacTaBHuK [-p l'opax Padpajnoscku
9. lMpegycnos 3a 3anuLlyBare Ha NpeaMeToT Hema
10. | Llenu Ha npegmeTHaTa nporpama (KOMMNeTeHLmK):
MpoeKTupatbe Ha NOroHW BasvpaHu Ha BEKTOpCKa perynauuja 6e3 oMol Ha CeH30py. [IMpeKTHa KOHTpona Ha
€NEKTPOMarHeTHMOT MOMEHT 3a nogobpeHa paboTa Ha eHepreTckn edouKacHUTe eNnexkTpUYHKM MalinHu. CTekHyBae 1
npoanaboyyBae Ha 3HaetbaTa 0 COBPEMEHUTE TPEHAOBU 3a BEKTOPCKATa perynaumja Ha enekTpuyHi MalliHi
6asunpaHun Ha hasm norvka 1 BeLLTauKi HEBPOHCKN MPEXM.
11. | CoopxwuHa Ha nporpamara:
YnpaByBarb€ Ha €NeKTPOMOTOPHM NOrOHW 6e3 MOMOLL Ha CEH30pM Mo Bp3rHa OAHOCHO No3uumja. [usajHupatbe Ha
eaHocTaBeH 003epBep/Moaen 3a npecmeTka Ha OpauHaTta/nosuumjaTa. [uHamuyka aHanmsa Ha BEKTOPCKM YrpaByBaHH
CUCTEMU: VHOWMPEKTHA/OMPEKTHA BEKTOpCKa perynaumja. CucTemu 3a BEKTOpCKa perynaumja OpUeHTMpaHu KOH BEKTOPOT
Ha CTaTopCKMOT (pnyKC (MpeanKTUBHA BekTopcka perynauuja) CodpTeepcky An3ajH M CMHTE3a Ha ONTUManeH/aganTuBeH
purutaneH PID perynatop. lNMpumeHa Ha PID perynatopu 6asupanu Ha chasu norvka. Mogenupatse cuctemu Ha
BekTopcka perynaupja 3emajkm v npeasuz, epekToToT Ha 3acuTyBake BO MalLvHaTa, YyCTBUTENHOCTA Ha
NPOMEHNMBOCTA Ha NapamMeTpMTe Of TeMnepaTypaTa 1 NoroHckara coctojba. [pumeHeTa BEKTOpCKa perynauuja Bo
MoroHn Ha MalumHa 3a HaM3MeHU4YHa CTpyja CO 3rofemMeHa eHepreTcka eqoukacHoCT.
12. | MeToau Ha y4etbe:
MpenaBatba Ha NPeSMETHUOT NMPodecop 1 NpeaaBatba Ha rocTy NpeaaBayn NOAAPKaHM CO MPEe3eHTaLMmM Npeky
CnajaoBK, MHTEPaKTMBHW NpeaaBaka, BEXOM (KopUCTere Ha onpemMa 1 COPTBEPCKM NakeTH), CamocTojHa u3paboTka 1
onbpaHa Ha NpoekTHa 3ajava M cemuHapcka paboTa, y4ere BO eNIEKTPOHCKO OMKPYXyBakbe ((hopyMM, KOHCYNTaLmK).
13. | BkyneH pacnonoxus ¢oHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoXusoTo Bpeme 36+24+24+24+72=180
15. | ®OpMM Ha HaCTaBHUTE aKTUBHOCTU 15.1 | MNpenaBarsa — TEOpETCKa HAcTaBa 36 yacosu
15.2 | Bexbu (nabopatopucky, 24 yacosu
AyAMTOPUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyru hopmn Ha akTUBHOCTM 16.1 | MpoekTHM 3agaum 24 yacosu
16.2 | CamocTojHu 3apaum 24 yacosu
16.3 | [JomaLHoO yyerbe 72 yacosm
17. | HaumH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka paboTta/npoekT (Mpe3eHTauyja; MMCMeHa 1 yCHa) 50 60p08M
17.3. | AKTMBHOCT U y4ete 20 6ogoBm
18. | Kputeprymm 3a oLieHyBare (6010B1/OLieHKa) 10 59 6ona 5 (ner) (F)
of1 60 70 68 Gopa 6 (wecr) (E)
o 69 fo 76 Gopa 7 (ceaym) (D)
on 77 fo 84 Gopa 8 (ocym) (C)
on 85 no 92 6ona 9 (neser) (B)
oa 93 no 100 6oga 10 (ecer) (A)
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19. | YcnoB 3a noTnuc 1 nonarake Ha 3aBpLUEH UCTINT 60% ycnex o4 cuTe NPeamCrTHN akKTUBHOCTY
20. | Jaswuk Ha Koj ce u3BegyBa HacTaBaTa MakenoHcKku 1 AHIIIUCKK
21. | MeTog Ha crnefere Ha KBanUTETOT Ha HacTagsaTa CamoeBanyauuja
INutepatypa
3aponxkutenHa nuteparypa
Pen.
6p0] AsTOp Hacnos MN3naBay [oguHa
1. | Goran Rafajlovski, Mihail Induction Motor - Dynamics and Scholar’s Press, 2015
Digalovski Vector Control Sarbrlicken,Germany,
221. ISBN 978-3-639-
86165-5
9 Murphy M. D., Turnbull F. Power Electronic Control of AC Pergamon Press 2002
| G motors, GmbH, Frankfurt
2 3 lopaH Pucto Padbajnosckn | EnexkTpuyHu MoTopu — AuHamuka | YuusepauteT Kupunu | 2012
' ' ¥ ynpaByBame Metoguj Ckonje,
HononHutenHa nutepatypa
Pen.
6p0i AsTOp Hacnos W3paBsay lognHa
John Chiasson Modenling and high performance | IEEE Press, John 2015
22.2. . . .
1. control of electric machines Wiley & Sons, Inc.,
Publication New York
9 Rik De Doncker , Duco Advanced Electrical Drives Springer Verlag 2017
" | W.J., Pulle André Veltman | Analysis, Modeling, Control
3.
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10 BepojaTHOCT U CTATUCTHUKA

1. Hacrnos Ha HacTaBHWOT NpegMeT BepojaTHocT 1 cTaTUCTUKa
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHEHOPMALIMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryaum
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p KatepuHa Xayu-Benkosa CaHeBa
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
CTekHyBarbe 3Haeka 3a pasnuyHM BEPOjaTHOCHH 1 CTAaTUCTYM METOAM M HUBHA NPUMEHa BO AOKTOPCKM UCTPaXyBakba.
CnocoBHoCT 3a 13bop Ha COOABETHM CTATUCTUYKM TEXHUKN 3a 0BpaboTka Ha nogaToun. CnocoBHOCT 3a u3BeayBare
3akny4oum og ctatucTuuka obpaboTka Ha nogatouu. Kopucterse codhTBep 3a BU3yenn3aLmja, aHanuaa v ctaTucTuika
obpabotka Ha nogaTouy.
11. | CoapxmHa Ha nporpamara:
BepojaTHocT. CnyyajHu npomeHnuem. IMCKpeTHU 1 HenpekuHaTh pacnpeaenbu Ha BepojaTHOCT. 3aeaHUYKM
pacnpenenbu Ha BepojaTHOCT. YCnoBHM pacnpeaentv u HesasucHocT. KoapujaHca v kopenaumja. OyHKLmMM 0f CryyajHu
npomeHnueu. I'paHuyHn Teopemu. [paduuka penpeseHTaumja 1 Bu3yenusaumja Ha nogartouu. JeckpuntueHu
cTaTucTukv. MeToam 3a TOUKAcTO OLEHYBakE HA HEMO3HATK napameTpu. MHTepsanu Ha gosepba. TecTupare Ha
napameTapcki xunotean. HUBO Ha 3Ha4ajHOCT U jaumHa Ha TecT. HenapameTapcku CTaTMCTUYKK TeCcToBU. J[lnHeapHa
perpecuja. Metoga Ha Hajmanu kBagpati. ObonwuTeHn NHeapHn Mogenu. MNoBekeaUMeH3MOHaNHa NMHeapHa perpecuja.
AHanuaa Ha BapujaHca. Kopuctere codpTep 3a ctatuctudka obpabotka Ha nogatouy. MpuMeHa Ha cTaTucTuka BO
MALLIMHCKO Y4eHse.
12. | MeTogw Ha yyetroe:
lMpenaBatba, BEXOM (KOpUCTEH:E Ha onpemMa 1 CODTBEPCKM NaKeTu), TUMCKa paboTa, CTyauja Ha cryyaj, NOKaHETH rocTu
npegasayyn, caMocTojHa uapaboTka 1 ogbpaHa Ha NPoeKTHa 3afada 1 ceMuHapcka paboTa, yuere BO eneKTPOHCKO
OMKPYXyBak-e (POpYMM, KOHCYNTaLWK).
13. | BKyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTY 15.1 lNpenaBara — TeOpeTCKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocTojHuM 3agaym 24 yacosu
16.3 | [lomalwHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka pabota/npoekT (Npe3eHTauyja; NMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTUBHOCT U y4etbe 20 6ogosm
18. | Kputepuymn 3a ougHysarbe (6o108M/oLEHKa) [0 59 6oaa 5 (ner) (F)
on 60 go 68 6oga 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
of 77 o 84 Goga 8 (ocym) (C)
on 85 no 92 6oga 9 (neser) (B)
o3 93 go 100 Goga 10 (gecer) (A)
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19. | Ycnos 3a noTnuMC 1 nonararse Ha 3aBpLUEH UCTUT Peanuanpanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeAOHCKM 1 AHICKM
21. | MeTog Ha cnefekbe Ha KBanWUTETOT Ha HacTaBaTa WHTepHa eBanyauuja 1 aHkeTu
Nutepatypa
3agonmkutenHa nutepartypa
Zggj' AsTOp Hacrnos M3paBay loonHa
1. | Douglas C. Montgomery, Applied Statistics and Probability for | Wiley, 6th 2013
22.1. George C. Runger Engineers edition
2 R. E. Walpole, R. E. Myers, Probability and Statistics for Prentice Hall, 2011
" | S.L.Myers, K. Ye Engineers and Scientists 9th edition
22. 3 J. P. Marques de Sa Applied statistics using SPSS, Springer 2007
' STATISTICA, MATLAB and R
DononHuTtenHa nuTepatypa
Pen.
.| ABTO Hacnos /3paBsay FoguHa
222. | 6poj P A i
1.
2.
3.
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11 BewmraykaTa MHTE/JIMIeHLMja BO MALIMHCKOTO Npolecupame HAa NPUPOAEH
roBOp

1. BeluTtaukaTa MHTENUreHuuja BO MaLLMHCKOTO
Hacrios Ha HacTaBHWOT NpegmeT
npoLecupare Ha NPUPOAEH roBop

2. Kog

3. Cryaucka nporpama ENT

4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHGOPMALICKU
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMorm

5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu

6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00

KpeauTu
8. HacTaBHuk [-p EnuzabeTa [lasapeBcka
9. Mpenycnos 3a 3anuilyBare Ha NpeaMeToT Hema

10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):

MporpamaTa faBa LUMPOKW NO3HaBaka Of NOLPAY|eTo Ha BELUTaYKaTa MHTENMUrEHLMja HACOYEHO KOH npoLecupatbe
NPUPOAEH rOBOP, KaKo U LUMPOKW NO3HaBaka Of UHTEPAUCLMNIMHAPHOTO NONE Ha KOMMjyTaLuckaTa NMHrBUCTUKA Y
HejauHaTa npumeHa. 1o yecnewHoTo nonarake Ha NpeaMeToT, kKaHAMEAaToT ke NoceayBa CONMAHO 3Haeke o4 obnacrta Ha
MPUPOLHY ja3nLM Of KOMMjyTaLumcka nepcnekTmsa 1 ke buge Bo cocTojba fa co3naBa COOABETHN KOMMjyTaLMCKA MOZENK
Ha pasnUYHK NNHIBUCTUYKM (PEHOMEHU U M0jaBK, Kako 1 Aa NpoLecupa NpUpoaeH roeop.

11. | CogpxuHa Ha nporpamara:

OCHOBU Ha MaLLMHCKOTO Y4eHse: y4ere CO Haarneayeate, yuere 6e3 HagrneyBarbe, KOHBOMYLMCKA HEBPOHCKM MPEXH,
PEeKYPEHTHW HEBPOHCKI MPEXU, HEBPOHCKM MPEXU CO MEMOPW]ja; OCHOBU Ha KOMIMjyTaLmcKaTa NHIBMCTUKA: (hOHOOrIja,
mopdpororuja, nekcukorpadouja, CUHTaKca, CeMaHTUKa; ja3nyHu MOZenu, knacudukaumja u Jenere Ha TEKCT, MaLLMHCKM
npeBog, aBTOMATCKO NMperno3HaBakbe Ha roBOp, MALLMHCKO Co3aBakke Ha NPUPOAEH FOBOP, MALLMHCKO NpeTBOpak-e Ha
TEKCT BO rOBOP, Npubuparbe Ha NEKCUKOrpagiCKo 3HaeHe, OHTONOMN. MpuMeHa: MalLMHCK NPeBOoa OMLITO U HajHOBM
[OCTUrHyBaksa, Npubupare MHopmMaLuy, M3ABojyBare MHopmaLmmu, 0bpaboTtka Ha NPUPOAEH rOBOP MpU KOMMjyTEPCKA
acuCcTMpaH NpeBog Ha jasuuu.

12. | MeToau Ha yyeme:

lpenaBarba NOAAPKAHW CO NMPE3eHTaLMKM Npeky CNajfoBu, UHTEPaKTUBHI NpeaaBakba, BexOu (KOpUCTEr:E Ha onpema u
coTBEpCKM NaKkeTH), TUMCKa paboTa, CTyauja Ha cnyyaj, NoKaHeTU rocTy npegasayy, CaMmocTojHa u3paboTka 1 ogbpaHa
Ha NpOeKTHa 3afava 1 cemuHapcka paboTa, yyere BO eNeKTPOHCKO ONKpYxXyBare ((popymu, KOHCYnTaLmm).

13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegenba Ha pacnonoxueoTo Bpeme 30+30+0+60+60=180
15. | ®opmMu Ha HAaCTaBHUTE aKTUBHOCTY 15.1 NpenaBatba — TeopeTcka HacTasa 30 vacosm
15.2 | Bex6u (nabopaTopucku, 30 yacosu
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv hopmm Ha akTUBHOCTM 16.1 [MpoeKTHW 3agaum 0 vyacosm
16.2 CamocCTojHuM 3agaym 60 yacosu
16.3 | [lomalHO yyere 60 yacosm
17. | HaumH Ha oueHyBare
171 TecToBM 0 6ogoBK
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 100 60108M
17.3. | AKTMBHOCT 1 yyere 0 6ogosu
18. | Kputepuymu 3a oueHyBsarse (6040B1/OLEHKa) [0 54 Gopa 5 (ner) (F)
o 55 o 64 6opa 6 (wecrt) (E)
of 65 o 74 Gopa 7 (cegym) (D)
oa 75 o 84 Goga 8 (ocym) (C)
on 85 no 94 6opa 9 (peser) (B)
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on 95 po 100 6opa 10 (gecer) (A)
19. | Ycnos 3a NOTAUC 1 nonarawe Ha 3aBpLUeH UCTNT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha Koj ce u3BefyBa HacTaBata MakeLOHCKM 1 AHFAMCKM
21. | MeToa Ha cneaetbe Ha KBanUTETOT Ha HacTaBaTa WHTepHa eBanyauyja 1 aHkeTy
Nutepatypa
3agomxutenHa nutepartypa
zzgj AsTOp Hacnos MN3naBay lognHa
22.1. 1. | Uday Kamath, John Liu, Deep Learning for NLP and Speech | Springer 2019
James Whitaker Recognition
2.
3.
22. [lononHuTenHa nutepartypa
Pen.
6poi AsToOp Hacnos MN3naBay loonHa
Daniel Jurafsky, James H. Speech and Language Processing: Pearson 2008
22.2. Martin International Version: an Introduction
1. to Natural Language Processing,
Computational Linguistics, and
Speech Recognition
2.
3.
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12 Bogewe NpOeKTHU U TEXHUYKA KOMYHUKALMja

1. Hacros Ha HacTaBHWOT NpegMeT Bopaere NpoekTy 1 TeXHUYKa KOMyHUKaLmja
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIUCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHoNoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTtaBHuk [-p HeseHka Kutea Pornesa
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
CrekHyBaHE KOMMNETEHLWM W 3HAEHE 33 NIMAEPCKN 1 MEHALIMEHT BELUTUH 1 CTPATENW 3a YCMELWHO BOAEHE Ha TEXHUYKN
npoeKTW. AHanN3a Ha TEXHUYKM NPOEKTY, YNpaByBakbe 1 MOTUBUPALLE HA UYNIEHOBUTE HA TUMOT, AUMNTAMNHO CreAeH-e Ha
NPOEKTY 1 BUPTYenHU TuMoBM. CTeKHYBaHE 3Haetba W BELUTUHM 3a yCrelHa AenoBHa 1 CTPYYHA KOMYHMKaLmja npu
paboTa 1 aKTMBHOCTM BO 0BriacTa Ha enekTpoTEXHWUKATa U Kpeupare TEXHWYKa AoKyMeHTauuja
11. | CoapxuHa Ha nporpamara:
PacnosHaeatbe Ha ugepcku cTunoeu. OpraHnavpatse 1 BOAEHE Ha TEXHUYKM NpoekTy. [loHecyBare ofnyku. TexHnuka
KOMyHUKaLuja 1 MOTUBMPatLE Ha YNEeHOBKTE of TUMOT. [luruTtanHa TpaHcdopmaumja. BuptyenHu TUMOBY U AUrutanHo
CNeAEer-e Ha NPoeKTUTe.
12. | MeToam Ha yJetse:
VIHTepaKTUBHI NpefaBatba, BeXOM (KopucTere Ha onpema v CohTBEPCKW NakeTu), TMMcka paboTa, cTyauja Ha cnyyaj,
MoKaHeTW rocTy NpeaaBayn, CaMocTojHa 13paboTka 1 ogbpaHa Ha NPOeKTHa 3agava 1 cemmHapcka paboTa, yuere Bo
€I1EKTPOHCKO OMKPYXyBare (hopyMu, KOHCYnTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (nabopaTopucku, 24 vyacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv hopmm Ha akTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocCTojHuM 3agaym 24 yacosu
16.3 | [JomaLwHo yyere 72 yacosm
17. | HaumH Ha oueHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka pabota/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 Bogosu
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) [0 59 Goga 5 (ner) (F)
of 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Gopa 7 (ceaym) (D)
og 77 o 84 Goga 8 (ocym) (C)
on 85 po 92 6opa 9 (neser) (B)
o3 93 go 100 Goga 10 (mecer) (A)
19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaunpanu aktneHoctv og 15.1 go 16.3.
20. | Jasuk Ha koj ce u3BeayBa HacTaBata MakenoHcKu 1 AHrnncku
21. | MeToa Ha cnefiete Ha KBanuTETOT Ha HacTaeaTa WHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3agomxutenHa nutepartypa

Pepn.
60 AsTop Hacnos MN3naBay loonHa
221 1. | Barry Benator Project Management and Leadership | The Fairmont 2003
Skills for engineering and Press Inc.
Construction Projects
2.
3.
[lononHutenHa nutepartypa
Pen.
.| AsTO Hacrnos W3paBay FogvHa
222. | Opoj P & i
1. Michael Williams MASTERING LEADERSHIP Thorogood 2006
2.
3.
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13 TeocTraTUCTHKA U MOAe/IMpabe

1. Hacros Ha HacTaBHWOT NpegMeT l'eocTaTucTka 1 Mogenuparse
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTtaBHuk [-p BanenTuH Pakosuk, [-p faHuen [1eHKoBCKM
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
3ano3HaBarbe CO KOHLENTOT Ha reocTaTucTuka 1 MpocTopHa pacnpeaenta. [leduHuparse Ha npobnemuTe NoBp3aHmu co
NPOCTOpHA WHTEpNonaLuja, nokanusaumja 1 MOLEeNN Ha NPOCTUpPakse.
11. | CogpxuHa Ha nporpamara:
®yHOoameHTanHN KOHLENTW Ha reoctaTueTuka. MNpoctopHa uHTepnonayuja v uHTepnonamckm Manu. AHanusa Ha 20 v 30
anropuTMM 3a MHTEpNonauuja u NpUMeHa BO pasnuyHu cchepy O NPUPORHUTE U TEXHUYKATE Haykn. ACNEKTM Ha
npocTopHa pacnpegenba u auctpubyumu. Jokanusauuja. MHQMPEKTHU 1 AMPEKTHY anropuTMK 3a Nokanuaauuja.
Nokanusauuja Ha noBeke 13Bopu. MNpocTopeH aueepauTeT. Mogenupatse Ha nponarayncku heHomeHn basupaxm Ha
reocTaTUCTUKa U HUBHA NpUMeEHa BO HE3XNYHIN KOMYHUKALMW, METEOPOIIONKja, eKonoruja, reonoruja, UTH.
12. | MeToau Ha ydetbe:
MpenaBatba NOAAPKAHM CO MPE3EHTaLMM MPeKY CNajoBuW, HTEPAKTUBHW NPeaaBarba, BeXOM (KOpUCTEHE Ha onpema u
codhTBEPCKM NaKkeTH), TMMCKa paboTa, CTyamja Ha Cnyyaj, NoKaHeT rocTy NpeJaBayn, camocTojHa u3paboTka 1 ogbpaHa
Ha NpOeKTHa 3afava 1 cemuHapcka pabota, yyere BO eNeKTPOHCKO ONKpYxyBatbe (Popymu, KOHCYNTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vyacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv hopmm Ha akTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocCTojHuM 3agayn 24 yacosu
16.3 | JomaLwHo yyere 72 yacosm
17. | HaumH Ha oueHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka pabota/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 Bogosu
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) 0 50 Goga 5 (ner) (F)
on 51 go 60 6opa 6 (wecrt) (E)
o 61 no 70 Goga 7 (ceaym) (D)
o 71 8o 80 Goga 8 (ocym) (C)
on 81 po 90 6oga 9 (neser) (B)
og 91 o 100 6oga 10 (mecer) (A)
19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaupanu aktueHocTv og 15.1 go 16.3
20. | Jasuk Ha koj ce u3BeayBa HacTaBata MakenoHcku u AHrUCKK
21. | MeToa Ha cnefiete Ha KBanuTETOT Ha HacTaeaTa WHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3agomxutenHa nutepartypa

Pepn.

60 AsTOp Hacnos MN3naBay loonHa
1. | Margaret A. Oliver, Richard Basic Steps in Geostatistics: The Springer 2015
22.1. Webster Variogram and Kriging
9 Rafael Saraiva RF Positioning: Fundamentals, Artech House 2015
' Applications, and Tools
3 Michael L. Stein Interpolation of Spatial Data: Some Springer 2012
' Theory for Kriging
[lononHutenHa nutepartypa
Pen.
.| ABTO Hacnos M3paBay FogvHa
222. | bpoj P A A
1.
2.
3.
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14 Opao6paHM Nor/iaBja 04 eHepreTcKu TpancpopmMaTopu

1. Hacros Ha HacTaBHWOT NpegMeT OpbpaHu nornasja 0f eHepreTCkM TpaHcopMaTopu
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNneKTpPOTEXHMKA 1 MHGOPMALCKA
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p KpcTe HajoeHkocku
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
OcnocobeHOCT 3a eKCNEPTCKN UCTPaxyBaka BO 06nacTa Ha eHepreTckn TpaHcgopmaTopu. CrocobHOCT 3a CamoCTOjHO
NPOEKTUPakLE U aHann3a Ha paboTaTta Ha eHepreTckuTe TpaHcopMaTopu.
11. | CogpxuHa Ha nporpamara:
CodbtBEpCKM anaTku 3a npoekTupare. EHepreTcka edmkacHocT. MaTtepujanu u TexHonoruja 3a npou3BoaCTBO.
M3onaumonn cuctemu. ENEKTpUYHN, MEXaHUYKM 1 TOMIMHCKM Hanperarba. CTapeete Ha U30MaLMOHNOT CUCTEM.
MpeBeHTUBHO TecTUpatbe. HOBM TEXHUKM 3@ TECTUPAH:E: METOZ Ha MOBPATEH HAMOH W aHanu3a Ha ()PEKBEHTEH O3B,
VHTepnpeTalmja Ha MepHUTE pe3yntaTu. cnuTHa onpema. AHanu3a Ha aedekT 1 npoLeHka Ha pusunkoT. [poueHka Ha
cocrojbata. [leuHupate Ha CUCTEM 3a paHrvpatbe. MIHTENUreHTH MOHMTOPUHT cucTemu. MocTanka npu n3bop Ha
TpaHcgopmaTopu. Cuctemu 3a sawTura .
12. | MeToau Ha yyeme:
lpenaBatrba NOAAPKAHM CO MPE3EHTaLMKM NPeKy CNajoBu, HTEPAKTUBHI NpeaaBakba, BexOu (KOpUCTEHE Ha onpema u
codTBEpCKM NaKkeTH), TUMCKa paboTa, CTyamja Ha Cnyyaj, NoKaHeTU rocTy NpedaBayn, CaMocTojHa uspaboTka u ogbpaHa
Ha NpOeKTHa 3afava 1 cemuHapcka paboTa, yyere BO eNeKTPOHCKO ONKpYxXyBarse ((popymu, KOHCynTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bexbu (nabopatopuck, 24 Yyacosm
ayauTOPUCKM), CEMUHApK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoekTHM 3agaun 24 yacosu
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosK
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT 1 yyere 20 6oposu
18. | Kputepuymu 3a oueHyBsarse (6040B1/OLEHKa) 0 59 Goga 5 (ner) (F)
of 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
oa 77 o 84 Goga 8 (ocym) (C)
on 85 10 92 6opa 9 (neseT) (B)
og 93 go 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTAUC 1 nonarawe Ha 3aBpLUeH UCTINT Peanuaupanu aktueHoctv og 15.1 o 16.3.
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata Make[oHCKW 1 AHFNCKK
21. | Metoq Ha criefierbe Ha KBanWTETOT Ha HacTaBaTa /nTepHa eBanyauuja u aHkeTw.
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22.

Nutepatypa

3agomxutenHa nutepartypa
Zzgj' AsTOp Hacnos MN3naBay loonHa
1. | Flanagan, William Handbook of Transformer Design McGraw-Hill, 1997
and Application ISBN 0-0702-
22.1. 1291-0
Kulkarni, S.V. & Khaparde, Transformer Engineering: design and | CRC Press, 2004
2. SA, practice ISBN 0-8247-
5653-3
3 Heathcote, Martin J & P Transformer Book, Twelfth Newnes, ISBN 1998
' edition 0-7506-1158-8,
[JononHutenHa nutepartypa
zzgjf AsTOp Hacnos MN3naBay loonHa
22.2. Ryan, H.M. High Voltage Engineering and CRC Press, 2004
1. Testing ISBN 0-8529-
6775-6
2.
3.
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AI/II‘I/ITaJIBH IPOEKTEH MEHAIIMEHT

1. Hacrnos Ha HacTaBHWOT NpegMeT [urutaneH NnpoekTeH MeHaLMeHT
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p BaHren ®ywtuk
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
CTekHyBarbe KOMMNETEHLMW 3a MHTErpaLymja Ha HanpeaH TEXHUKW, METOAW W QUrUTanHaTa TEXHOMOrWja 3a NnaHupare,
aHanu3a v Bofiere Ha NPOEKTM Npu AurMTanHa TpaHcgopmaLmja Ha npoekTHa komnanuja. OcnocobeHocT 3a pobycTHa
Busnuc aHanmu3a, npognaboyeHa 0bpaboTka Ha nogaTouuMTe W Kpeuparbe JOKYMEHTU BO HAacOKa Ha KOHKypEHTHa
MPEAHOCT Ha MPOEKTHWTE KoMMaHuK. VigeHTudmkaumja Ha Kny4YHUTe NPOEKTHU NapaMeTpy U PU3NLMTE BO MPOEKTU BO
pvrutaneH GusHuc koHTekcT. OnpegenyBare Ha PeleBaHTHUOT NPOEKTEH UMMAKT M NOBPATOK Ha uHeecTuumjata (ROI) 30
[OHECYBAHE Ha KPUTUYHM CTpaTeLKV oaTyki. AdupMaumja Ha HOB CrieKTap Ha KOMMETEHLMM Ha AUIMTANHNOT NPOEKT
MeHaljep, 0cobeHo 0crnocobeHoCTa 3a eKCTPaKLMja Ha 3HaeHE Of PacnonoXMBIATE NOAATOLM CO Lien Aa ce nogobpar 1
L|enoCHO 0CTBapaT NPOEKTHUTE LN,
11. | CogpxuHa Ha nporpamara:
PBOM (Project Based Organizational Management) Bo aurutanHa epa. CTpaTellka aAurutanHa TpaHcopmaLmja Ha
MPOEKTHA KOMMaHWja BO HACOKA Ha OU3HNC KOHKYPEHTHA NPeSHOCT, (hrIeKkCMOUIHOCT 1 aaanTMOMIHOCT BO HOBATa
NPOEeKTHa oKonnHa. MeHalmpare Ha aruinHo NPOEKTHO NopTdonno. MeHaLMEHT Ha NPoekTeH puank. MerycebHo
ycornacyBate 1 UHTerpaumja Ha npoekTHUTE BU3HWUC eauHULM, AenapTMaHu U MHopMaLMoHaTa opraHusaLmceka
cTpykTypa. MprMepu Ha yCneLHn NPOEKTHW KOMNaHWM BO AuruTaneH BU3HIC KOHTEKCT.
12. | MeToaw Ha yyerse:
lMpenaBara NOAAPKaHW CO NPe3eHTaLMK NPeky CnajoBu, HTEPaKTUBHI NpeaaBatba, (KOpUCTeHe Ha onpema 1
CO(TBEPCKM NAKETW), CTYAMja Ha CMyYaj, NOKAHEeTW FroCTY NPeaaBayn, MCTPakKyBake U CamMmoCTojHa M3paboTka Ha
ceMuHapcka paboTa, y4ere BO ENEKTPOHCKO OMKpYXyBake (on-line hopymu, KOHCynTaumm).
13. | BKyneH pacnonoxus (oHa Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxweoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 NpenaBatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (nabopaTopucku, 24 yacosy
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 vyacosm
16.2 CamocCTojHuM 3agaym 24 yacosu
16.3 | [lomalHO yyere 72 yacosm
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka paboTta/npoekT (Mpe3eHTauuja: MMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT U yyete 20 6ogosm
18. | Kputepuymu 3a oLeHysarbe (604081/oLEHKa) [0 59 6oaa 5 (ner) (F)
on 60 10 68 6ona 6 (wect) (E)
oz 69 o 76 Gopa 7 (ceaym) (D)
on 77 o 84 6ona 8 (ocym) (C)
on 85 10 92 6opa 9 (neser) (B)
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on 93 po 100 6opa 10 (gecer) (A)
19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCTUT lMpeseHTauwja Ha cnyyaj 3a aHanuaa, 6a3a Ha MaTepujanu
3a Temarta Ha CEeMUHapPCKu TPYA.
20. | Jasuk Ha koj ce n3BeayBa HacTaBaTa MakeLOHCKM 1 AHFAMCKM
21. | Metog Ha criefiere Ha KBanUTETOT Ha HacTaBaTa VHTepHa eBanyaumja 1 aHketa.
Nutepatypa
3aponxuTenHa nuteparypa
Pen.
600] AsTOp Hacnos W3paBay l'oanHa
221 1. | Wanew Kymap KomnneTeH npupayHuk 3a gurutaneH | Anpec 2018
NPOEKTEH MEHALIMEHT
9 [asug Poyepc CrparelUka KHWra 3a gurutanHa Konymbua 2016
' TpaHchopmaumja OU3HUC LKona
22. 3.
OononHutenHa nuTepatypa
I;ng' AsTOp Hacnos MN3naBay loguHa
222 1 MuTcybuLLm enekTpuk Wnoyctpuja 4.0 - Mar 3a MuTcybuium 2019
' puruTanusaumja ENEeKTPUK
2.
3.
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16 /Jluruta/iHO npouecupase Ha CUTHa/IM BO peasIHO BpeMe

1. Hacros Ha HacTaBHWOT NpegMeT [urutanHo npouecuparse Ha CUrHanu Bo peanHo Bpeme
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGHOPMALICKU
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTtaBHuk [-p Mapuja Mapkoscka [umutposcka
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
LlenTa Ha KypcoT € CTy#eHTUTE Aa Ce 3ano3HaaT Co OCHOBHUTE KOHLIENTW Ha AUMMUTANHO NPOLECpakse Ha CUrHamu Bo
peanHo Bpeme. Co yCMELLHO 3aBpLUYBakE Ha KypcoT, CTYAEHTOT ke Buae cnocobeH: - fa rv pasbepe TeXHWKUTE 3a
npoLecupakse Ha CUrHanM BO peanHo BpeMe; - a 1 MMnnemMeHTupa TexHukute Ha DSP npouecop; - oa npoektupa
CUCTEM 3a JWUruUTanHo NpoLiecupare Ha CUrHanu BO pearHo Bpeme.
11. | CoapxuHa Ha nporpamara:
BoBeg BO npoLecuparbe Ha CirHanm Bo peasnHo BpeMe: OCHOBHM EMEMEHTM Ha CUCTEMMTE 3a OUIMTarHO NpoLecuparse
Ha CUrHanw, xapaBep 3a QUrUTanHo NpoLecpare Ha CUrHamu 1 Au3ajH Ha CUCTEMM 3a AUTUTaNHO NpoLecupate Ha
curHanu. HanpeaHn TeXHWKM 33 AUrMTanHo npouecupare Ha curHanm: LLym u nsobnuuysawa, Teopuja Ha uHGopmaLmu
1 MOAENM Ha BepojaTHoCT, AfanTueHu uUnTpu, AHanu3a Ha cnekTap W cnekTpanHa ectumaumja. usajH u
umnnemeHtaumja Ha FIR duntpu. AusajH 1 umnnemeHTauuja Ha lIR dountpu. F'eHepuparse Ha QUruTanHu curHanm u
HWBHa JeTekumja PeanHo BpemeHcka umnnemerTaumja Ha DSP npouecop (TMS320C6x, ARM Cortex — M4, utH.).
OnTtumusaumja Ha CoTBEP 3a QUTUTANHO NPOLECpare Ha curHany. MpakTuiHa NpuMeHa Ha QUruTanHo npoLecupare
Ha CUrHanu BO pearHo BPEME 3a NPOLeCUpatse Ha: BUAEO, AUTUTANHMW CIIUKW, ayano CUrHanu, GUoMeauLUnHCKM CUrHanwm,
CUrHanu of eneKTPOEHEepreTCKMOT CUCTEM WTH.
12. | MeToau Ha yyeme:
lpenaBatba, BEXOU (KOpUCTEHE Ha OnpeMa 1 COhTBEPCKN NakeTw), TUMCKa paboTa, CTyauja Ha Cryyaj, CamocTojHa
napaboTka 1 ofbpaHa Ha NPoOeKTHa 3ajaya 1 cemuHapcka paborta.
13. | BKkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegen6a Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lNpenaBara — TeOpeTCKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 vacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv hopmm Ha akTUBHOCTM 16.1 [MpOoeKTHW 3agaum 24 yacosu
16.2 CamocCTojHM 3agayn 24 yacosu
16.3 | [lomaLwHo yyere 72 yacosu
17. | HaumH Ha oLeHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (NpeseHTauuja; MMCMeHa 1 ycHa) 50 6oposw
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymn 3a oueHyBarse (6ooBu/oLeHKa) 10 59 6ona 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
oz 69 fo 76 Goga 7 (ceaym) (D)
of 77 1o 84 Gopa 8 (ocym) (C)
on 85 no 92 6opa 9 (neser) (B)
on 93 go 100 Goga 10 (gecer) (A)
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19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH MCMUT Peanunanpanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeaOHCKM 1 AHIICKM
21. | MeToa Ha cnefetbe Ha KBanuTETOT Ha HacTaeaTa WHTepHa eBanyauuja 1 aHkeTy
Nutepatypa
3agomxkutenHa nuTtepartypa
zzgj' AsTOp Hacrnos N3naBay loonHa
1. | Sen M. Kuo, Bob H. Lee, Real-Time Digital Signal Processing: | Wiley 2013
22.1. Wenshun Tian Fundamentals, Implementations and
Applications, 3rd Edition
9 Saeed V. Vaseghi Advanced Digital Signal Processing | Wiley 2009
' and Noise Reduction, 4th Edition
22. 3
JononHuTtenHa nutepartypa
Zzgj' AsTOp Hacrnos N3naBay loonHa
222. 1 Robert Oshana DSP for Embedded and Real-Time Elsevier 2012
' Systems
2.
3.
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JUruTa IHO NIpouecupame Ha CUTHAJIU 32 MAILIMHCKO yYeHe

1. JurutanHo npoLecupare Ha CUrHanu 3a MaLlMHCKO
Hacros Ha HacTaBHWOT NpegMeT
yyere
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTpoTeXHUKa 1 MHOPMaLMCKL
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHomnornu
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc ctyauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTu
8. HacTaBHuk [-p Mapwja Mapkoscka [umuTpoBcka
9. lpenycnos 3a 3anuilyBare Ha NPeaMeToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):
LlenTa Ha kypcoT e CTyOeHTUTE Aa Ce 3ano3HaaT Co OCHOBHUTE KOHLIENTW Ha AUMUTANHO NPOLecUpare Ha curHanu
noTpebHM 3a MPUMEHA HA MALLIMHCKO Y4ere Ha ANCKPETHM curHani. Co yenewwHo 3aBpLUyBakbe Ha KypCoT, CTYAEHTOT ke
Buge cnocobeH: - aa rv pasbepe MaTeMaTUYKITE MOZENM HA CUTHANM, CUCTEMU M TpaHcdopMaLmy; - Aa rv pasbepe
METOAMTE 3a 3BIEKYBakE Ha MH(OPMALMK OF CUrHaNu; - fa ja pa3bepe Teopyuja 0f MaLLMHCKO Y4eHe peneBaHTHa Ha
MPOLECMPaKETO HA CUrHamnM; - 4a I UIMNNEMEHTUPA anropUTMUTE 33 NPOLLECUpatbe, MaHUNYIMPaKE, YYEHE 1
Knacucukaumja Ha curHanu.
11. | CogpxuHa Ha nporpamara:
BoBep BO OCHOBHWOT KOHLENT W anaTku 3a AUrMTanHo npoLecuparse Ha CUrHanm noTpebHu 3a npuMeHa Ha MaLLMHCKO
yyere Ha AUCKPeTHU curHanu. MaTemaTuyku Mofeni 3a QUCKPeTHU curHanu. Bektopckn npocTtop. XmunbepTos NpocTop.
HeTekumja Ha curHanu. CTaumoHapHU U HECTaLMOHapHK curHanmi. Quctpubyumja Ha BepojaTHOCT. JInHeapHu Moaenu 3a
perpecuja. JinHeapHn mogenu 3a knacudmkaumja. KombuHmpare Ha mogenn. Metoaw Ha ogbupate npumepouy. [usajH
Ha FIR ¢ountpu. OnsajH Ha |IR dpuntpu. AgantusHo untpuparbe. AHanorHo-gururanHa u qurntanHo-aHarnorHa
KoHBep3uja Ha curHanute. Mpouecuparbe Ha cUrHanm co pasnuynn BpauHn (Myntupesonyuuja). ®ypreosa aHanuaa.
BpeMmeHcko — hpekseHuUmMcka aHanu3a (Pypueosa TpaHcopmalimja co Npo3opeLl, AMCKPETHa BejBneT TpaHchopmalymja.)
lpaKTMyHa NpUMeHa Ha TEXHUKMTE 3a NpOLeCHparbe Ha CUrHamM 3a NpeaBuayBate U knacudukaumja Ha:
BYOMEMLMHCKN CUTHaMMW, CUrHamu 3a KOMyHWKaLMja, CUrHanu Of eneKTpoeHepreTckaTa Mpexa,uTH.
12. | MeToam Ha ydetse:
MpenaBarba, BEXOM (KOpUCTEHE Ha onpema 1 cothTBEPCKM NakeTw), TUMcka paboTa, CTyauja Ha cryyaj, CaMmocTojHa
n3pabotka 1 ogbpaHa Ha NPOeKTHa 3agaya U cemuHapcka pabota.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lNpenaBar-a — TeOpeTCKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopuck, 24 vacosm
ayauTOpUCKM), CEMUHApK, TUMCKa
pabota
16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 [MpoekTHM 3agayn 24 yacosw
16.2 | CamocTOjHM 3apaum 24 yacosu
16.3 | [JomaLiHo yyer-e 72 Yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTta/npoekT (Mpe3eHTauuja: TMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 yyere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) [0 59 Goga 5 (ner) (F)
on 60 po 68 6opa 6 (wecr) (E)
of 69 7o 76 Goga 7 (ceaym) (D)
on 77 no 84 boaa 8 (ocym) (C)
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on 85 0o 92 Gopa 9 (neser) (B)
og 93 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaupanu aktueHoctv og 15.1 0o 16.3.
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakenoHcku 1 AHFIMCKK
21. | MeToa Ha crnefere Ha KBanuTeToT Ha HacTaBata WHTepHa eBanyaumja v aHkeTU
Nutepatypa
3agonxutenHa nuteparypa
zzgj' AsTOp Hacnos MN3pnaBay loguHa
1. | Paolo Prandoni, Martin Signal Processing for EPFL press 2013
22.1. Vetterli Communications
9 Christopher M. Bishop Patter.n Recognition and Machine Prentice Hall 2006
' Learning
22 3 Dimitris G. Manolakis, Vinay Statistigal and adaptive signal ARTECH 2005
" | K. Ingle, Stephen M. Kogon processing HOUSE
[ononHutenHa nutepartypa
292 Zzgj AsTOp Hacnos M3pnaBau FoauHa
1.
2.
3.
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18 /Jlurvura/IHO ynpaByBame BO eHepreTcKaTa eJIeKTPpOHHMKA

1. Hacnos Ha HacTaBHWOT npeameT [vrutanHo ynpaByBate BO EHepreTckara efekTpoHuka
2. Kog
3. Cryaucka nporpama ENT
4, OpraHn3aTop Ha cTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MHEOPMALMCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTm
8. HacTaBHuk [-p Jbynyo KapaimHoB
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
3anosHaBarbe €O NpuHUMNUTE Ha paboTa K MNNeMeHTaumjaTa Ha UrMTanHoTo ynpaByBatbe BO EHepreTckaTa
€IIEKTPOHMKA M NephOPMaHCUTE Ha KonaTta BO € Toa npuMeHeTo. CTekHaTu 3Haerba 1 CNoCOBHOCT 3a MoZenupatse,
aHanusa, cumynavuuja 1 MPOEKTUPar-E Ha Kona 3a AUrUTasnHo ynpaByBake Ha ENEKTPOHCKUTE EHEPTETCKH
npeobpasysaun.
11. | CoapxuHa Ha nporpamara:
CoBpeMmeHH NPUMEHN Ha eHepreTckaTa enekTPOHMKA, MPUMEHa Ha AUTUTANHOTO YrpaByBak-e BO KONaTa Ha EHepreTckuTe
€NeKTPOHCKN npeobpasyBayn, TPEHA0BY 1 NePCrekTUBM. [urntanHo CTpyjHO ynpaByBare: bapara 1 orpaHnyyBaksa npu
NPOEKTVPakLE Ha KonaTa 3a AWUrnTanHo ynpaByBakse, AUrutanuaasmja u KOHAULMOHUPatLE Ha CurHanuTe,
CMHXPOHW3aLMja nomery paboTHaTa hpekBeHLmja 1 04bupakbeTo Ha CUrHaNuUTE, LWyM Ha KBaHTMU3aLmja 1 rpeLuka of
JuruTanHata apuTMeTUKa, OCHOBHM MMMNEMEHTALMM Ha AUTUTANHO CTPYjHO ynpaByBatbe. OgpeayBate Ha AMHAMUYKM
MOZen Ha npeobpa3yBayoT BO AUCKPETEH BPEMEHCKM JOMEH, MUHUMMU3aLM|a Ha AUTUTANHOTO KAacHeHe, Mogynauuja Bo
NpOCTOPOT Ha BEKTOpUTE Ha cocTojba. Mogenuparbe Ha BHAaTpeLUHaTa U HaJBOPELUHATA jaMKa Ha NoBpaTHa BpCka.
[MpoeKTMpak-e Ha EHEPreTCkW eNeKTPOHCKM Npeobpa3yBaym CO HaMOHCKa 1 CTpyjHa noBpaTHa Bpcka. MprMeHn Ha
npeobpasyBaun co CTpyjHa NoBpaTHa Bpcka. [urutanHo ynpaByBake CO KopucTere Ha DSP MukpokoHTponepw.
YnpaByBatb€ Ha MOTOPUKATa Ha POBOTU CO MUKPOKOHTPOMEPH.
12. | MeToau Ha yyemse:
MpenaBarba, TUMCKa paboTa, NpeaaBatba Ha rocTv npefasavu, Bexou (kopuctere Ha onpema 1 coDTBEPCKM NakeTw),
CTyawja Ha cryyaj, uspaboTka 1 npeseHTaLuja Ha MPOEKTHIU 3aaum U CEMUHAPCKK paboTy, yyere BO ENEKTPOHCKO
OMNKPY>KyBake (ChopymMu, KOHCynTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopucku, 24 Yyacosw
ayauToOpKCKN), CEMUHApK, TUMCKa
pabota
16. | Opyrv chopMn Ha aKTUBHOCTM 16.1 [MpoekTHN 3agauu 24 yacosw
16.2 CamocTojHM 3aga4K 24 yacosu
16.3 | [JomaLuHo yyerse 72 yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa W yCHa) 50 6ogosu
17.3. | AKTMBHOCT 1 yyere 20 6ogosu
18. | Kputepuymu 3a oueHysare (6040B1/oLEHKa) [0 59 6oaa 5 (ner) (F)
of 60 go 68 6oga 6 (wecr) (E)
of 69 fo 76 6oga 7 (ceaym) (D)
on 77 po 84 6opa 8 (ocym) (C)
on 85 1o 92 6opa 9 (neser) (B)
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on 93 po 100 6opa 10 (gecer) (A)
19. | YcnoB 3a noTnuc v nonarame Ha 3aBpLUeH UcnuT 60% ycnex og cuTe NPeaMCIUTHU aKTUBHOCTY
20. | Jasuk Ha Koj ce u3BefyBa HacTaBata MakeZOHCKN 1 AHIIIMCKM
21. | MeToa Ha cneaetbe Ha KBanUTETOT Ha HacTaBaTa CamoeBanyauuja
Nutepatypa
3aponxuTenHa nuteparypa
zzgj AsTOp Hacnos MN3naBay lognHa
1. | Simone Buso, Paolo Digital control in power electronics Morgan and 2006
221 Mattavelli CIaypooI
Publishers
9 Fang Lin Luo, Hong Ye, M. H. | Digital Power Electronics and Academic Press | 2005
" | Rashid Applications
3 Ali Emadi, Alireza Khaligh, Integrated Power Electronic CRC Press 2009
22. " | Zhong Nie, Young Joo Lee Converters and Digital Control
OononHutenHa nutepartypa
Esgj' AsTOp Hacnos N3pnaBay loguHa
229 1 proceedings of scientific
' conferences
2 Hayy4HoO cnicaHve IEEE Journal of Emerging and |EEE
' Selected Topics in Power Electronics
3 Hayy4HO CcriucaHve IEEE Transactions on Power |EEE
' Electronics
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19 /JurutasiHo puaTpUupame

1. Hacros Ha HacTaBHWOT NpegMeT [OurutanHo ountpupare
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHEHOPMALIMCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryaum
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTtaBHuk [-p Oumutap TalukoBcku
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
Llen Ha 0Boj KypC € 3ano3HaBakbe Ha CTyAEHTUTE CO HanpeaHU METOAM 3a Au3ajH Ha (PUNTPKU 1 HUBHA UMNNEMeHTaLmja
BO pa3nuyHu annukauuu. Co yCrewwHo 3aBpLuyBakbe Ha KypCoT CTYAEHTOT ke Buae ocnocobeH aa: - usbepe coogseTHa
(hunTepcka CTpyKTypa 3a peanusauuja Ha gurutaneH untep - i corneaa nocneguuuTe of npoLecoT Ha KBaHTM3aLuja 1
[a MOHyaM COOABETHO PELLEHME - M COBNaZA HanpeHUTE TEXHUKW 3a Au3ajH Ha UATPY CO pasnnyHM PPEKBEHLMN Ha
BUCKpeTH3aumja 1 baHkn Ha UNTpU - T UMNNEMEHTMPA COBMaAaHUTe TEOPETCKM KOHLENTU NP peLlaBatbe Ha
npakTu4Hu npobnemu o obnacTa Ha npoLecuparse Co pa3nuiHu (PPEKBEHLM Ha auCKpeTU3aLmja
11. | CogpxuHa Ha nporpamara:
PeBuja Ha TeXHWKM 3a Au3ajHUpatbe QUruTanHu (UiTPKY Co akLEHT Ha unTepckn CcTpykTypu. Edpektn og keaHTU3aumja.
Cuctemun co npomeHnuBa hpekseHLja Ha AuCKpeTM3aLmja, Leluumalmja u uHTepnonaumja. MNonudasHa penpesexTtaumja.
CucTtemu co coBpLueHa pekoHCTpykumja. QMF 6aHku Ha dounTpu. MynTupesonyumucka aHanmaa. AganTyBHU NIMHEapHH
UnTPY 1 OTCTPaHYBaHLE Ha LUYM.
12. | MeTtoau Ha yyete:
MpenaBarba, BEXOM (KOpUCTEH:E Ha onpeMa 1 cothTBEPCKM NakeTw), TuMcka paboTa, CTyauja Ha cryyaj, CaMocTojHa
napaboTka 1 ofbpaHa Ha NPOEKTHa 3ajada 1 ceMuHapcka pabora.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnomnoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lMpenaBara — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bexbu (nabopatopuckm, 24 vacosm
ayauTOPMCKM), CEMUHapH, TUMCKa
pabota
16. | Opyrv chopmn Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosw
16.2 CamocCTojHuM 3agaqm 24 yacosu
16.3 | JomaLHo yyere 72 Yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 y4ere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarbe (6040B1/oLEgHKa) [0 59 Goga 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
on 77 po 84 6oga 8 (ocym) (C)
on 85 po 92 6opa 9 (neser) (B)
oz 93 o 100 6oga 10 (necer) (A)
19. | YcnoB 3a noTnuc 1 nonarame Ha 3aBpLUeH MCMUT Peanuanpanu aktueHoctv og 15.1 no 16.3.
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeaoHCKM 1 AHIICKM
21. | MeToa Ha cnepgere Ha KBanuTeToT Ha HacTaBata WHTepHa eBanyauuja 1 aHKkeTy
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22.

Nutepatypa

3agonkuTtenHa nuTteparypa

zsgj' AsTop Hacnos 3paBay FoguHa
22.1. 1. | Wanhammar Lars, Saraméki | Digital Filters Using MATLAB Springer 2000
Tapio
2. | P.P.Vaidyanathan Multirate Systems and Filter Banks Prentice-Hall 1993
3.
[OononHutenHa nutepartypa
Peg.
.| AsTO Hacnos 3paBsay FoguHa
222. | Opoj P A &
1.
2.
3.
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20 /Iu3ajH Ha 6e3:xu4yHH IP Mpexu

1. HacnoB Ha HacTaBHUOT NpeamMeT [n3ajH Ha 6eaxunynn IP mpexm
2. Kog
3. Cryaucka nporpama ENT
4, OpraHnsatop Ha cTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MH(OPMALMCKN
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cTyaum
6. Axapemcka roguHal/cemectap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeamTy
8. | HacrasHuk A-p ToHn JaHescku
9. [Mpeaycrnos 3a 3anuLLyBawe Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHuum):
[obvBarbe Ha HanpeaHu 3Haeka 3a aHanuaa U au3ajH Ha 6e3xu4Hu 1 MobunHKM IP Mpexu cornacHo Ha gageHata
COAPXMHA Ha NpeaMeToT. HayyHo-UcTpaxyBadka paboTa Bo obnacta Ha 6e3xuyHuTe 1 MobunHute IP Mpex.
11. | CogpxuHa Ha nporpamara:
CraHgapausupanm 6e3xunyaHu/mobunym HtepHeT cepaucu u npotokonm (3GPP, IEEE, IETF, ITU, ETSI) beaxuueH
MobuneH WHTepHeT Mogobpyeara Ha Mobile IP (Mobile IPv6) CnegnHa reHepaumja WiFi (WiFi 6) MpexeH crajcuHr Bo 5G
MobunHn mpexut SDN 1 NFV Bo 6e3xunuHuTe 1 MOBUNHUTE Mpexiu YnpaByBake co MOBUIHOCTa BO Be3xuyH IP Mpexu
CoobpakajHa aHanmuaa Ha MynTumeanckm MobunHu mpexu KoHtpona Ha npuctan Bo Besxuunu IP mpexu MepdopmaHcu
Ha LenynapHu [P mpexu KeanuteT Ha cepBucoT Bo DeaxunuHu IP mpexu [uaajH Ha cucTeMcka apXmTekTypa 3a 6e3xmnyHu
IP mpexu [usajH Ha HanpegHu HTepHET cepauch BO 6E3XNYHM Mpexm (MynTumeamncki rosop npeky IP, IPTV,
MYyNTUMEZMCKM CEPBICH, MPOTOYHM CEPBICH, peer-to-peer, presence Cepaic, Nokauuckn-6asnpanmn Cepercy, UTH.)
BewwTayka nHTENErEHUMja 1 MaLLMHCKO y4yetbe BO 5G 1 6G MOBMNHUTE Mpexu
12. | MeToaw Ha yyerse:
lMpenaBara NOAAPKaHW CO NPe3eHTaLum, TUMCka paboTa, CTyauja Ha cryyaj, CaMocTojHa 3paboTka 1 opbpaHa Ha
NPOEeKTHa 3aaava 1 ceMnHapcka paboTa, y4ere BO NEKTPOHCKO OMKPYXKyBake (PopymMu, KOHCYNTaLum).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuck, 24 vacosm
ayaNTOPMUCKM), CEMUHAPK, TUMCKa
pabota
16. | Jpyru popmu Ha aKTUBHOCTM 16.1 [MpoekTHM 3agaym 24 yacosw
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | JomaLlHo yyer-e 72 Yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBm 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (NpeseHTauuja: nCMeHa 1 ycHa) 50 Bogosu
17.3. | AKTMBHOCT W yuetrse 20 6o00BM
18. | Kputepuymu 3a oLieHyBarbe (6010B1/oLEHK) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
of 69 fo 76 Goga 7 (ceaym) (D)
on 77 fo 84 6opa 8 (ocym) (C)
of 85 0o 92 6oga 9 (neser) (B)
o 93 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCTUT Hema.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa Make[oHCKW 1 AHFINCKK
21. | MeToa Ha crnepetbe Ha KBanuTeToT Ha HacTaeaTa lMpenaBatba NoaapXaHM CO Npe3eHTaLmm, TUMcka paboTa,
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CTyawja Ha cryyaj, camocTojHa n3paboTka v ogbpaHa Ha
npoeKkTHa 3afava 1 ceMuHapcka pabota, yyetbe Bo
€IIEKTPOHCKO OMKPYXXyBase (hopymMu, KOHCYnTaLum).

22.

Nutepatypa

3agomkutenHa nutepartypa

22.1.

Pen.

6p0j AsTOp

Hacnos

M3naBay

loonHa

1.

2.

3.

HononHutenHa nutepatypa

22.2.

Pen.

6p0i AsTop

Hacnos

N3pnaBay

loguHa

1.

2.

3.
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21 /Iu3ajH HA TeJIEKOMYHUKALUCKH YCIYTH

1. Hacros Ha HacTaBHWOT NpegMeT [13ajH Ha TenekoMyHWUKaLMCKN YCryriA
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTtaBHuk [-p Mapko MNopjasocku
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
3ano3HaBarbe CO TEOpUNTE 3a OHECYBAHETO Ha KOPUCHULUTE 1 MHTEPaKLMjaTa Ha YOBEKOT CO COBPEMEHUTE
TEXHOMOrNM BO KOHTEKCT Ha [13ajH Ha HOBM TENEKOMYHWKALMCKI NPOAYKTU. [in3ajH, aHanusa v umnnemeHTaumja Ha
HanpegHW TenekoMyHukauum yenyrn. CnocobHOCT 3a paboTa Ha ucTpaxysara Bo obnacra.
11. | CogpxuHa Ha nporpamara:
Teopun 3a OOHECYBAKETO HA YOBEKOT W MHTEPaKLMjaTa YOBEK-TEXHONOMM]a, BO MOIMEA Ha YOBEKOBUTE NEpgOpMaHcH,
NCYXOMOTOpUKATa, JOHECYBAKETO OLTYKM, MHAMBUAYANHUTE Pa3nvki, NOTpeduUTe Ha YOBEKOT, couujanusaumja,
npudpakarbe Ha HOBa TEXHOMOMMja, aHanM3a Ha colujanHa Mpexa 1 KynTyponoLwKy pasnuki. AHanusa Ha NoCToeYkU urnu
HOBW TEXHONOMW: MeLLaHa peanHocT, VIHTepHeT Ha naHuHaTa, VIHTEpHET Ha HewwTa, MIHTEpHET Ha cepaucH,
WHTENUreHTHW coobpakajHu C1CcTeEMM, MHTEPAKTBHA TeNeBmMawja, Npuka3 kako yenyra, Web 3.0, eHepreTcku edukacHm
ICT, nnatchopmu 3a BUPTyenu3aLuja, BUPTYenu3aLmja Ha Mpexu. MNpumepu 3a AnsajH 1 UMNIeMeHTaumja Ha HoBM
TENEKOMYHUKaLMCKM YCAyru.
12. | MeToam Ha yJetbe:
Mpenasarba, TUMCKa paboTa, 13paboTka 1 npe3eHTaumja Ha NPOEKTHW 3a4auu U CeMUHapCKM paboTu.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lNpenaBara — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bexbu (nabopatopuck, 24 Yyacosm
ayauTOpMUCKM), CEMUHapH, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocCTojHuM 3agaym 24 yacosu
16.3 | [lomalHo yyere 72 yacosu
17. | HaumH Ha oLeHyBare
171 TecToBM 30 6ogosK
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT 1 yyere 20 6oposu
18. | Kputepuymu 3a oueHyBsarse (6040B1/OLEHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 67 6oaa 6 (wecrt) (E)
on 68 o 75 6ona 7 (cepywm) (D)
oA 76 0 83 6oaa 8 (ocym) (C)
og 84 0o 91 6opa 9 (neser) (B)
04 92 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuc 1 nonarate Ha 3aBpLUeH UenuT 60% ycnex of cuTe NPeancUTHU akTUBHOCTY
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeaOHCKM 1 AHFIICKM
21. | MeToa Ha cnefetbe Ha KBanUTETOT Ha HacTaeaTa CamoeBanyauuja
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22.

Nutepatypa

3agomxutenHa nutepartypa

Pepn.

60 AsTOp Hacnos MN3naBay loonHa
1. | Emmanuel Bertin (Editor) , Evolution of Telecommunication Springer 2013
Noel Crespi (Editor) , Thomas | Services: The Convergence of
221 Magedanz (Editor) Telecom and Internet: Technologies
and Ecosystems
Sauming Pang Successful Service Design for Wiley 2009
Telecommunications: A
2. . . .
comprehensive guide to design and
implementation
3.
[lononHutenHa nuTepartypa
Pen.
.| ABTO Hacnos 3paBay FoguHa
222. | bpoj P A &
1.
2.
3.
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22 /IMHaMUKa 4 MOoJeJ/IMpambe HAa BeTPOreHepaTOpCKU CUCTEMHU

1. HaCrioB Ha HACTABHIOT npeaMeT [nHamuka 1 Mogenupare Ha BETPOreHepaTopCKy
cucTemu
2. Kon
3. Cryaucka nporpama ENT
4, OpraHn3satop Ha cTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MH(OPMALIMCKM
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOIIOTMK
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTy
8. HacTaBHuk
9. MpeaycrnoB 3a 3anuLlyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumun):
3ano3HaBarbe co Npobrnemarikarta Ha AMHaMKKa 1 MOAENMpare Ha BETPOreHepaToPCKUTE CUCTEMM O acnekT Ha
KOHBep3ujaTa Ha eHeprujaTa Ha BETPOT, BUOOT Ha reHepaTopoT, paboTa BO He3aBMUCHA MPEXa, NPUKNYYyBake 1
npunarofyBare KOH EHEPreTCKM CUCTEMM, aHann3a Ha MerycebHuTe BrvjaHuja Ha Mpexarta 1 BI'C. AHanusa u cuHTesa
Ha AMHaMWUYKM NPOLECK CO KOMMNEKCHA NPMUPOaa BO BETPOrEHEPATOPCKIATE CUCTEMM.
11. | CogpxuHa Ha nporpamara:
OcHoBM Ha auHamukaTta 1 mogenuparweto Ha BI'C. Cumynauuja Ha BI'C: aepognHamMmnyku CUCTEM, MEXaHWYKW CUCTEM,
ENEKTPUYEH reHepaTop, akTUBHA perynawuja, CUCTEM 3a ynpaByBakbe, CUCTEMM 3a 3alUTuTa. [IuHaMuka u Mogenupare
Ha BI'C og ocHoBeH 1 nosucok pea: BI'C co npomeHnuea 1 koHcTaHTHa 6panHa, BI'C co ABOjHOHANOjyBaH acCMHXPOH
reHepatop, avpekTHo noroHysanu BI'C, BI'C co CI” co nepmaHeHTHM MarHeTW. OCHOBHa U LienocHa BepudukaLmja Ha
Mogenmpatse Ha BI'C. luHamuka u merycebHu BnvjaHuja Ha BI'C v enekTpuyHaTa Mpexa: AUHaMmuKka Ha eflekTpyiHaTa
Mpexa, AMHaMIYKO OOHECyBate Ha BETPOreHepaTopCkn eanHULM, AMHAMUYKO OQHECYBake Ha BETEPHM NOMMHba.
CtabumnHOCT Ha HamoH W KBANUTET Ha ENEKTPUYHA EHEPUja Ha FONEMM BETEPHU NOMNHLA.
12. | MeTogw Ha yyetroe:
lMpenaBatba NOAAPKAHW CO NMPE3EHTaLMM NPeKy CMajAoBu, MHTEPAKTVBHI NPeaaBatba, BEXOW (KOPUCTEHE Ha Ompema u
codpTBEPCKM NaKkeTH), TUMcKa paboTa, CTyauja Ha cnyyaj, UcTpaxyBare, camocTojHa u3paboTka 1 oabpaHa Ha NpoeKTHa
3ajaya 1 ceMmHapcka pabota, yuere BO eNEKTPOHCKO OMKPYXyBarse ((hopymMu, KOHCYTaLmu).
13. | BKyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTY 15.1 lNpenaBarba — TEOPETCKA HAacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
AyAMTOPHUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 IMpoeKTHM 3agaun 24 yacosu
16.2 CamocTojHM 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka pabota/npoekT (Npe3eHTauyja; NMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTUBHOCT U y4etbe 20 6ogosm
18. | Kputepuymn 3a ougHysarbe (6o108M/oLEHKa) f10 59 6oaa 5 (ner) (F)
on 60 go 68 6oga 6 (wecr) (E)
oz 69 o 76 Gopa 7 (ceaym) (D)
oa 77 o 84 Goga 8 (ocym) (C)
on 85 0o 92 6oga 9 (neser) (B)
of1 93 fo 100 6oga 10 (gecer) (A)
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19. | Ycnos 3a noTnuMC 1 nonararse Ha 3aBpLUEH UCTUT VicnonHeTu o6Bpcku nosp3anm co 1.16.1 1 16.2
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa Make[oHCKW 1 AHFINCKK
21. | MeTog Ha cnefekbe Ha KBanWUTETOT Ha HacTaBaTa ViHTepHa eBanyauuja 1 aHkeTm
Nutepatypa
3agonmkutenHa nutepartypa
Eggj' AsTOp Hacrnos MN3paBay loonHa
221 1. | Vijay Vittal, Raja Ayyanar Grid Integration and Dynamic Impact | Springer 2013
of Wind Energy
9 Thomas Ackerman, editor Wind Power in Power Systems John Wiley and | 2005
' Sons
22. 3.
HononHuTtenHa nutepatypa
Peg.
6po) AsTOp Hacrnos MN3paBay loonHa
22.2. IEEE Transactions on Power and IEEE - Power
1. Energy Engineering
Society
2.
3.
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23 /IvHaMUYKM rpadOBU M KOMILIEKCHHU YIIPAaBYBa4yKH CUCTEMMU

1. Hacrnos Ha HacTaBHWOT NpegMeT JuHamuyky rpadpoBy 1 KOMNNEKCHW YNpaByBayKku CUCTEMM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MHEOPMALMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacrtasHuk [-p l'eopru Aumuposcku
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
lMpeno3HaBake Ha AMHaMUYKMTE rpacioBu 1 peLlaBak-e Ha pasnuyHu npobremm of obnacta Ha KOMMIEKCHUTE
MeryrnoBp3aHu auHamnykn npouecu. Pasbuparse Ha koMnnekcHaTa MerynoBp3aHoCT 3a CTabunHocTa 1 CTpyKTypaTa Ha
MaCWBHUTE OUHAMMUYKM CUCTEMM. 3HAeHa 3a aTPaKTUBHU U COBPEMEHM KOMMjyTaLMOHW NPUCTani 3a pellaBate Ha
npobremu Kou npunaraat Ha KnacaTa Ha KOMMMEKCHW ynpaByBayki CUCTEMM.
11. | CoapxmHa Ha nporpamara:
KoHLenToT Ha cTabunHOCT Npu CTPYKTYPHM HapyLLyBatba Npeky NpuMeHaTa Ha eneMeHTapHUTE HOTaLumM o Teopujata
AndbepeHLumjanHu paBeHKu 1 JUHaMUYKL CUCTEMU. Kako MOXe Aa ce MCKOPUCTW NPUHLMNOT Ha JeKoMnosuLipja 1
OVpeKTHaTa MeTofa Ha JbanyHOB 3a OCTBapyBare Ha NoBp3yBayka cTabunHocT. Bektopcku banyHoBM (yHKLmMM.
[eueHTpanuanpaHo ynpaByBake 1 ecTUMaLja Npu ynpaByBake CO KOMMIEKCHM yMpaByBaYky CUCTEMU 33
KOMMIIEKCHUTE MelynoBp3aHu AMHAMMYKM NPOLIECH.
12. | MeTogw Ha yyere:
lMpenaBarba NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajaoBu, MHTEPAKTVUBHI NpeaaBatba, BeXOU (KOPUCTEH:E Ha onpema u
cobTBEPCKM NAkeTy), TUMCka paboTa, CTyauja Ha cryyaj, MOKaHETU rocTW NpeaBaym, camocTojHa 13paboTka u ogbpaHa
Ha NpOeKTHa 3afava 1 cemmHapcka paboTa, yuere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuck, 24 vacosm
ayauTOpUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHM 3agayn 24 vyacosm
16.2 CamocTojHM 3aga4u 24 yacosu
16.3 | JomaLlHo yyer-e 72 Yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemvHapcka paboTa/npoekT (Mpe3eHTauuja: MMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT M y4ere 20 6o00BM
18. | Kputepuymu 3a oLieHyBarbe (6040B1/oLEHK) [0 59 Gona 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
on 77 po 84 6oga 8 (ocym) (C)
on 85 po 92 6opa 9 (neser) (B)
oz 93 1o 100 6oaa 10 (necer) (A)
19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCTUT Peanuaupanu aktusHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakegoHCKN 1 AHFINCKK
21. | MeTop Ha cnefetbe Ha KBanNWUTETOT Ha HacTaBata ViHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3agomkuTenHa nuTeparypa

Pen.

600] AsTOp Hacnos N3pnaBay loguHa
1. | Dragoslav D. Siljak Decentralized Control of Complex Academic 1991
Systems Press, Boston,
MA
221, Dragoslav D. Siljak Large-Scale Dynamic Systems: Dover 2007
2. Stability and Structure (Reprint) Publications,
Inc. Mineola NY
Georgi M. Dimirovski Complex Systems: Relationships Springer 2016
between Control, Communications International
3. and Computing (Studies in Systems, | Publications AG
Decision and Control 55) Switzerland,
Cham, CH
HononHuTtenHa nuTepatypa
Zgﬂj AsTOp Hacnos MN3naBay loonHa
Dragoslav D. Siljak, “Control of large-scale systems: IFAC, Elsevier | 2005
1 Aleksandar |. Zecevic Beyond decentralized feedback.” Science
229 ' Annual Reviews in Control, vol. 29,
pp. 69-79.
Dragoslav D. Siljak “Dynamic graphs.” Nonlinear Elsevier 2008
2. Analysis: Hybrid Systems, vol. 2, pp. | Science
544-567.
A.N. Michel and R. K. Miller | Qualitative Analysis of Large Scale Academic 1977
3. Dynamical Systems Press, New
York, NJ
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24 JIMcTpuOyMpaHM BrpajJjMByU MUKPOKOMIIjyTEPCKU CUCTEMU

1. Hacrnos Ha HacTaBHWOT NpegMeT [uctpubyunpaHu Brpagivey MUKPOKOMMjYTEPCKU CUCTEMM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALICKU
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryaum
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p Jbynyo KapaimHos
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
3anosHaBatbe o MpuHUMNUTE Ha paboTa 1 nepOPMaHCUTE Ha BPEMEHCKM YNpaByBaHM, HACTAHCKO ypaByBaHM 1
noBeKe-KnacTepcku aucTpubympann Brpagnmei MAKPOKOMMjyTepckn cuctemu. CTekHaTK 3Haeka M CnocobHoCT 3a
MoJenuparse, CUMynaumja u npoekTupare Ha AUCTpubYMpaHn Brpafnvei MAKPOKOMITjYTEPCKIA CUCTEMMU.
11. | CogpxuHa Ha nporpamara:
Boseg, npoekTupatse 1 MOgenupake Ha HUBO Ha CUCTEM, AUCTPUDYMPaHK BrpagsinBI MUKPOKOMMjYTEPCKM CUCTEMM 3a
paboTa BO peanHo Bpeme. BpeMeHcki ynpaByBaHW CUCTEMM: ONTUMM3aLIM|A Ha pacrpeenyBakbeTo Ha 3afaunTe 1
npucTan KoH MarucTpanara, CTpaTerum 3a MHKpEMeHTanHo Manupatrse 1 pacnpegenysare. HactaHcko ynpasyBaHu
CUCTEMU: aHanu3a Ha BPEMETO Ha OfSWB, aHaNM3a Ha MOLENUTE 3a pacnpesenyBatbe Ha 3a4aumTe BO 3aBUCHOCT 0f
BMZOT Ha yNpaByBake M JOCTANOT [0 NOAATOLMTE 1 PECYpCUTE, ONTUMU3aLMja Ha MPUCTaNoT Ha MarucTpanara, npucrarn
Ha VHKPEMEHTANTHO NPOEKTUpatbe, CTPATErMM 3a Manupare 1 pacnpegenysare Ha 3agadute. Moseke-KnacTepcku
CUCTEMMU: NOBEKEe-KIaCTePCKO pacnpeaenysare, CTpaTerum 3a pacnpegenyBare Ha 3afadunte 1 onTummsauyja,
cTpaternm 3a napTULMOHMpatLe M Manupakbe, BpamyBake OOPEAEHO Of BUOT Ha pacnpeaenyBatbe Ha 3afaduTe.
EkcnepumeHTanHa esanyauuja.
12. | MeTogu Ha ydetbe:
lMpenaBatba NOAAPKAHW CO NMPE3EHTaLMM NMPeKy CrajaoBu, HTEPAKTUBHU NPeaaBatba, BEXOM (KOpUCTEH:E Ha onpema u
coqpTBEPCKM NaKeTH), TUMCKa paboTa, CTyauja Ha cryyaj, NoKaHETM roCTV NpeJaBayu, camocTojHa u3paboTka 1 oabpaHa
Ha NpOeKTHa 3ajaya W cemuHapcka paboTa, yyere BO eNeKTPOHCKO OMKpYXyBare (hopyMu, KOHCYnTaLmu)
13. | BKyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTY 15.1 lNpenaBara — TeOpeTCKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 vacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocTojHuM 3agaym 24 yacosu
16.3 | [lomalwHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka pabota/npoekT (Npe3eHTalyja; NMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTUBHOCT U y4etbe 20 6ogosm
18. | Kputepuymn 3a ougHysarbe (6o108M/oLEHKa) [0 59 6oaa 5 (ner) (F)
on 60 go 68 6oga 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
of 77 o 84 Goga 8 (ocym) (C)
on 85 no 92 6oga 9 (neser) (B)
o3 93 go 100 Goga 10 (gecer) (A)
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19. | Ycnos 3a noTnuMC 1 nonararse Ha 3aBpLUEH UCTUT 60% ycnex oa cuTe NPeanCrMTHY aKTUBHOCTY
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeAOHCKM 1 AHICKM
21. | MeToq Ha cnepete Ha KBanuMTETOT Ha HacTaBaTa WHTepHa eBanyauuja 1 aHKeTH.
Nutepatypa
3agonmkutenHa nutepartypa
Zggj' AsTOp Hacrnos M3paBay loonHa
221 1. Pop, Paul, Eles, Petru, Peng, | Analysis and Synthesis of Distributed | Springer 2004
Zeho Real-Time Embedded Systems
9 Bernd Kleinjohann, Lisa Distributed Embedded Systems: Springer 2008
" | Kleinjohann, Wayne Wolf Design, Middleware and Resources
22. 3.
HononHuTtenHa nutepatypa
I;eg: AsTOp Hacrnos MN3paBay loonHa
222 POl : —
1 proceedings of scientific
' conferences
2.
3.
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25 /IMcTpuOyMpaHM CUCTEMH 3a AUTUTA/IHUA TPAHCAKIUHA

1. | Hacnos Ha HacTaBHWOT npeameT IuncTpnbymparn cuctemm 3a QUrMTanHu TpaHcakLmm
2. Kog
3. | Cryaucka nporpama ENT
4. | OpraHusaTop Ha cTyauckaTa nporpama
dakynTeT 3a enekTPOTEXHUKA U MHGOPMALMCKN TEXHONOTUM
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, OAnen)
5. | CteneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cTyaum
6. | Axagemcka roguHa/cemectap /1 vnw 112 \ 7. \ bpoj Ha EKTC kpeautn | 6.00
8. HacTaBHuk [-p danuen [leHkoBcku
9. | MNpegycnos 3a 3anuLyBate Ha NpeaMeToT Hema
10. | Uenwn Ha npegmeTHaTa nporpama (KoMneTeHuum):
3anosHaBatbe CO KOHLIEMTOT Ha AUCTPUOYMpaHN CUCTEMM 33 AUTUTATHW TPAHCAKLMMW, KaKO U MOCTOEYKM TEXHUYKM
pelueHuja og obracta. MOXHOCT 3a MprMeHa Ha OBME CUCTEMM 3a UMMTaNHU TPAHCaKLMM Of PasnuyeH Bug Bo
(DMHAHCMCKMOT, BU3HIC W jaBHMOT CEKTOp, 3APaBCTBO, MPOM3BOACTBO U AUCTPUOYLIMjA, MPEXHU U MHTEPHET annnKkaLum,
COBPEMEHM TEXHONOMMM Kako MHTEPHET Ha HellTaTta U CAl.
11. | Coapxu1Ha Ha nporpamara:
LleHTpanuaupanm peLiermra u HUBHW HEQOCTATOLM (HeethUKAaCHOCT, BUCOKW TPOLLOLM, PaHNMBOCT Ha UCMaam W Hanaaw).
AncTpubymnpanu cucTemm 3a AUruTanHu TpaHCaKLmMK, apxmTekTypa 1 6asmniHa dyHKUMoHanHoCT. [uctpubympaH genex
cucTeMm Ha 3anucu (aHr. shared ledger), nameTHu goroBopu (aHr. smart contracts), gurutanHu cpeacTsa, TpaHCaKLMK.
AcneKTu Ha JOBEpMBOCT, CUrYPHOCT, NPUBATHOCT, aBTopu3aLuja, Bepudukalpja, Banugauuja, TpaHCNapeHTHOCT,
3aeJHUYHO OANYyYyBak-e, KOHCEH3YC 3a pa3peLLyBarbe KOHGMKTY U ¢l [TOCTOEYKM TEXHUYKW PeLLEeHIja 1 TEKOBHH
npoekTK og obnacta. MpumeHa Ha AUCTPUBYMPaHUTE CUCTEMM 3a QUTMTANHM TPAHCAKLMM BO Pa3fiuiHN CEKTOPM.
12. | MeToau Ha yderse:
MpenaBarba NOAAPXKaHM CO MPE3eHTaLMM NpeKy CNajaoBu, MHTEPAKTVUBHI NpeaaBatba, BeXOK (KOPUCTEHE Ha onpema u
coTBEPCKM NAKeTy), TUMCKa paboTa, CTyauja Ha Cnyyaj, NOKaHeTU rocTy Npeaasayy, CaMocTojHa u3paboTka 1 ogbpaHa
Ha NPOEKTHa 3aJa4a U cemuHapcka paboTa, yuete BO eNEKTPOHCKO OMKPYXyBatbe (hOpyMU, KOHCYTaLmK).
13. | BkyneH pacnonoxws (oHz Ha Bpeme 180
14. | Pacnpegenba Ha pacrnonoXusoTo Bpeme 36+24+24+24+72=180
15. | ®opmMn Ha HacTaBHWUTE aKTUBHOCTM 15.1 | MNpenaBara — TEOpETCKA HacTaBa 36 yacosw
15.2 | Bexbu (nabopaTopucku, 24 vacosm
ayaNTOPUCKM), CEMUHAPK, TUMCKa
pabota
16. | [dpyrv chopmu Ha aKTUBHOCTY 16.1 | poeKTHM 3apaum 24 vyacosm
16.2 | CamocCTOjHVM 3aaum 24 yacosu
16.3 | JomaluHo yyerse 72 Yacosu
17. | HauuH Ha oueHyBate
171 TecToBM 30 6ogosu
17.2 | CemnHapcka paboTa/npoekT (MpeseHTauuja: ncMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT M yuekse 20 6o00BM
18. | Kputepuymn 3a oLeHyBarse (60a0BI/OLIEHKa) o 50 Gopa 5 (ner) (F)
on 51 fo 60 6opa 6 (wecr) (E)
o 61 no 70 Goga 7 (ceaym) (D)
on 71 fo 80 Goga 8 (ocym) (C)
on 81 po 90 6opa 9 (neser) (B)
o 91 1o 100 6oaa 10 (necer) (A)
19. | YcnoB 3a NOTNKC W nonarawe Ha 3aBpLUeH MenuT Peanuaupanu aktueHoctv og 15.1 no 16.3
20. | Jasuk Ha Koj ce U3BeayBa HacTaBaTa Make[oHCKW 1 AHFINCKK
21. | MeTog Ha crnefete Ha KBanuTETOT Ha HacTaBaTa VHTepHa eBanyauuja 1 aHkeTu
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22.

INutepatypa

3agonxuTenHa nuTeparypa

Pen.
6p0i ABTOp Hacnos N3pnaBay loanHa
1. | Imran Bashir Mastering Blockchain Packt Publishing, Limited 2017
221, 2 Andreas M. Mastering Bitcoin: Unlocking O'Reilly Media, Incorporated | 2017
" | Antonopoulos Digital Cryptocurrencies
ASTRI Whitepaper On Distributed Hong Kong Applied Science | 2016
3. Ledger Technology and Technology Research
Institute
HononHutenHa nutepatypa
Zzgj' ABTOp Hacnos N3pnaBay loauHa
222. 1 Hyperledger Project Hyperledger Whitepaper 2016
" | Whitepaper Workgroup https://www.hyperledger.org/
2.
3.
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26 Ekxo-peryiaTuBa

1. Hacros Ha HacTaBHWOT NpegMeT Eko-perynatuea
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MH(OPMALMCKN
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTtaBHuk [-p bnaroja MapkoBcku
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
CosnafyBate Ha 3Haeka NoBp3aHn co perynatusarta Bo EBponcka yHuja n MakegoHuja koja ce ogHecyBa Ha
BMWjaHujaTa BP3 XMBOTHATA cpeamHa. CTekHaTV 3Haeka 3a perynaTuBuTe BO ekonorujata Ha MeryHapoaHo 1
HaLMOHamNHO HM1BO.
1. (}O,D,p)KVIHa Ha nporpamara:
Ke Bugat ondateHun Temm Bp3aHm co perynatveara Bo EBponcka YHuja n MakenoHuja koja ce 0gHecyBa Ha BrnvjaHujata
BP3 XMBOTHaTa cpeaunHa. Kjoto npotokon u emucuja Ha CO2. 3akoH 3a XMBOTHa cpeauHa. 3akoH 3a Boau. ICNIRP
npenopaku 1 CENELEC nponucu 3a orpaHuvyBare Ha U3NOXEHOCTa Ha BPEMEHCKW MPOMEHINBY ENEKTPUYHM, MArHeTHH
1 eNeKTpOMarHeTHU nonnkba co pekaeHym o 300GHz. Aupektusute 1999/519/EC, 2004/40/EC n 2013/35/EU Ha
Esponckara komucuja. IEC, IEEE n ANSI ctangapam op obnacrta. WFD EY gupextvem 3a Bogute. MaTepujanu wteTeHu
3a XMBOTHaTa cpeayvHa, OnacHu MaTepujani u perynatusi. MIHQkaTopy 1 KOHTPOMa Ha XuBoTHaTa cpeanHa. Ogpxnvea
npoaykuuja 1 koHsymaumja. MHterpupara MpogykT nonuca 3a Eeponckata YHuja.
12. | MeToam Ha yJetbe:
MpenaBarba, TUMCKa paboTa, NpeaaBatba Ha rocTv npeaasavy, u3paboTka 1 NpeseHTauuja Ha MPOEeKTHU 3aaum 1
CeMuHapckm paboTy.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnomnoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuck, 24 vacosm
ayauTOpUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoeKTHM 3agayn 24 vyacosm
16.2 CamocTojHM 3aga4u 24 yacosu
16.3 | JomaLlHo yyer-e 72 Yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 y4ere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarbe (6040B1/oLEgHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
of 69 fo 76 Goga 7 (ceaym) (D)
on 77 o 84 6oaa 8 (ocym) (C)
on 85 0o 92 6oga 9 (neser) (B)
og 93 go 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTnuc 1 nonarate Ha 3aBpLUEH UCnuT 60% ycnex oa cuTe NPeAUCIUTHU aKTUBHOCTH
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakegoHCKN 1 AHFINCKK
21. | MeToa Ha cnefetbe Ha KBanuTETOT Ha HacTaeaTa CamoeBanyauuja
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22.

Nutepatypa

3agonkuTtenHa nuTteparypa

Pen.

6poj AsTOp Hacrnos V3pnasay FognHa
1. | CIGRE Working group 36.06 | Management of the EMF Issue Cigre Session 1996
221. 1996, Paris,
France
9 C. Marsham The guide to the EMC Directive IEEE Press 1996
' 89/336/EEC
3 ICNIRP Use of the ICNIRP EMF Guidelines ICNIRP 1999
' Statement
[lononHuTenHa nutepartypa
Ezgj' AsTop Hacnos MN3naBay loonHa
299 1 S.E. Mahan Environmental Chemistry, Eighth CRC Press 2005
o ' Edition
EU Commission Green paper on integrated product Brussels: EU 2001
2. policy Commission;
COM (2001) 68
3.
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27 EnexkTpomMarHeTHa KOMNATUOWU/IHOCT BO KOMYHUKaLUUTE
CJICKTPOECHEPreTCKUuTEe BOJA0OBU
1. H EnekTpomarHeTHa koMnaTUOMIHOCT BO KOMYHUKALMNTE MO
acros Ha HaCTaBHWOT npegmeT
€IIEKTPOEHEPreTCKATE BOJOBH
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHOPMALMCKN
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TexHonornu
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc ctyauu
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTL
8. HacTaBHuk [-p BecHa ApHayToBcku-Tolesa
9. Mpenycnos 3a 3anuilyBare Ha NpeaMeToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):
CoBnapyBatse Ha 3Haetba NoBP3aHu1 CO MOXHOCTUTE 1 MPoBreMnTe Ha KOpUCTEHE Ha BOJOBUTE 04
ereKTpoeHepreTckaTa Mpexa 3a NpeHoc Ha CUrHamu co BUCOKa (hpekeeHumja.
11. | CogpxuHa Ha nporpamara:
TexHonoruja Ha KOMyHUKaLuK npeky enekTpoeHepreTcku Bogosu (Power Line Communications PLC). Tononoruja Ha
CMCTEMOT, MPEXU M KOMMOHEHTM, DpekBeHLMCKM oncer. Mpobnemu Ha enekTpoMarHeTHa KOMNaTUBUIHOCT, emMuUcHja Mo
BOAOBW U CO 3pavetbe. Mogenupatse Ha npobnemu Ha KOMyHWKaLLMK MO eNeKTPOEHEPreTcky BOJOBW, NpucTan cnopea
TEOpUja Ha aHTeHM W Teopuja Ha BOROBW. CBETCKW UCKYCTBA, CTaHAApAM3aLmja u perynaTusu.
12. | MeToam Ha yJetse:
MpenaBatba NOAAPKAHM CO MPE3eHTaLMM NPeKy CNajaoBM, MHTEPAKTUBH NPpeaaBatba, BeXOM (KOPUCTEHE Ha onpema u
codhTBEPCKM NaKkeTH), TMMCKa paboTa, CTyamja Ha Cnyyaj, NoKaHeT rocTy NpeJaBayn, camocTojHa u3paboTka 1 ogbpaHa
Ha NpOeKTHa 3afava 1 cemuHapcka paboTa, yyere BO eNeKTPOHCKO ONKpYxXyBarse ((popymu, KOHCYnTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenaearba — TeopeTCKa HacTaBa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vyacosm
ayaMTOPUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv hopmm Ha akTUBHOCTM 16.1 [MpoekTHM 3agauu 24 yacosu
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosm
17. | HaumH Ha oueHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka pabota/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 Bogosu
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) Ao 59 6oaa 5 (ner) (F)
oA 60 go 68 6oaa 6 (wecr) (E)
of 69 o 76 Gopa 7 (ceaym) (D)
of 77 1o 84 Gopa 8 (ocym) (C)
on 85 po 92 6oga 9 (neser) (B)
on 93 go 100 Goga 10 (mecer) (A)
19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT 60% ycnex o4 cuTte NPeaUCIMTHI aKTUBHOCTY
20. | Jasuk Ha koj ce u3BeayBa HacTaBata MakeaoHCKM 1 AHrIMCKK
21. | MeToa Ha cnefiete Ha KBanuTETOT Ha HacTaeaTa CamoeBanyauuja
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22.

Nutepatypa

3agomxutenHa nutepartypa
Zzgj' AsTop Hacnos MN3naBay loonHa
1. | M. lanoz Electromagnetic Effects due to PLC | Standardizations | 2002
221 and Work Progress in Different
Standardization Bodies
9 F. M. Teshe, M. lanosz, T. EMC Analysis Methods and John Wiley & 1997
" | Karlsson Computational Modems Sons, Inc
3 P. Chowdhuri Electromagnetic Transients in Power | John Wiley & 1996
' Systems Sons, Inc
[JononHutenHa nutepartypa
zggj' AsTop Hacrnos ZENEEER loonHa
22.2. 1 PLC Utilities Alliance (PUA) | White Paper on Power Line PLC Utilities 2004
' Communications (PLC) Alliance (PUA)
9 OPERA 11 D9 EMC Guidelines, IST Integrated OPERA 2008
' Project No 026920, 2008.
3 OPERA Il D51 White Paper: OPERA Technology OPERA 2009
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28 EjsieKTpoOMarHeTHO MoAeJIMpambe Ha CJIOKEeHU CUCTEMHU

1. Hacrnos Ha HacTaBHWOT NpegMeT EnekTpomarHeTHo Mogenuparse Ha CrioXeHu CUCTEMM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MH(OPMALMCKN
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacrtasHuk [-p Neonna MNpyes
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumuu):
CTekHyBarbe Ha 3Haera NoBp3aHu1 CO COBPEMEHM METOAM 33 MOLENMPAHE HA CIIOXEHN ENTEKTPOMArHETHI CPEaVHM.
Bopere uctpaxysatba B0 06racTta Ha MOLENMPar-E Ha COXEHN eNEKTPOMArHeTHI CUCTEMM 1 peLLaBake Ha npobnemu
BO MCTaTa.
11. | CogpxuHa Ha nporpamara:
EnekTpomarHeTHo Mogenuparse BO CIIOEBUTH CpeauHu. broenekTpomarHeTHo Moaenvpatbe. Mogenvpare BO LUMPOK
tbpekseHLmckn oncer. bpan umnyncHu npoMmern. Hymepuiku edonkacHu meToau. MapanenHo npolecupare.
12. | MeTogu Ha ydetbe:
lMpenaBatsa, TMMCKA paboTa, NpeaaBatba Ha rocTy npeaasayy, u3paboTka v NpeseHTaumja Ha NPOEKTHU 3aaum 1
cemuHapcku paboty.
13. | BkyneH pacnonoxus (poHA Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopucku, 24 yacosu
ayauTOpUCKM), CEMUHAPK, TUMCKa
pabota
16. | [pyr1 hopmMmu Ha aKTUBHOCTH 16.1 [MpoekTHN 3agauu 24 yacosw
16.2 CamocTojHM 3aga4u 24 yacosu
16.3 | JomaluHo yuyerse 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemvHapcka paboTa/npoekT (Npe3eHTauuja: MMCMEHa W yCHa) 50 6ogosu
17.3. | AKTMBHOCT U yyete 20 6ogosu
18. | Kputepuymu 3a oLieHyBarbe (6010B1/OLEHK) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
oz 69 10 76 Goga 7 (cepym) (D)
on 77 o 84 6oga 8 (ocym) (C)
on 85 o 92 6opa 9 (neser) (B)
o 93 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTUT 60% ycnex of cuTe NPeAMCIUTHU aKTUBHOCTH
20. | Jasuk Ha Koj ce n3BegyBa HacTaBaTa MakenoHcku 1 AHFIMCKM
21. | MeToq Ha crnefetbe Ha KBanuTeToT Ha HacTaBaTta CamoeBanyauuja
Nutepatypa
22. | 221. 3agomkutenHa nutepartypa
Pen. | Astop Hacrnos MN3naBay lognHa
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6poj

1. | R. Harrington Field Computation by Moment IEEE Press 19681993
Method
9 L. Sevgi Complex electromagnetic problems | Wiley 2003
' and numerical simulation approaches
3 W. C. Chew Waves and fields in inhomogeneous | IEEE Press 1995
' media
HononHutenHa nutepatypa
Ezgj. AsTOp Hacnos M3naBay loaunHa
B. H. Jung, T. K. Sarkar, etal | Time and Frequency Domain Wiley 2010
299 1 Solutions of EM Problems Using
' Integral Equations and a Hybrid
Methodology
Y. Zang, T. K. Sarkar Parallel solution of integral equation- | Wiley 2009
2. based EM problems in the frequency
domain
3.
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29 EjsleKTpOMarHeTHO Npolecupame Ha MaTepyjaau

1. Hacrnos Ha HacTaBHWOT NpegMeT EnektpomarHeTHo npoLecuparbe Ha MaTepujanu
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNneKTpPOTEXHMKA 1 MHGOPMALCKA
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p CHexaHa YyHaesa
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
Llen Ha npegMeTOT € 3ano3HaBakbe Ha CTYAEHTUTE CO HanpegHaTa Teopyuja Ha eNeKTPOMArHETHOTO NMPOLIECUpatse Ha
matepujanute. Co yCreLuHo 3aBpLUyBake Ha KypcoT CTYZAEHTOT Ke CTekHe npoanaboyeHn 3Haeka 3a TEXHUYKUTE,
€KOHOMCKUTE W NasapHuTe NOTEHLMjanu Ha enekTPUYHOTO 3arpeBare 1 NpoLecupare Ha Matepujanure.
11. | CogpxuHa Ha nporpamara:
EnekTpooTnopHo 3arpeBatbe, Tonete CO ENEKTpUYEH 0TNop, TOMeke Ha CTakmno, MHdpaLpBeHO TPETUPatLE U CYLLEHE,
[MOBpLUMHCKO TPeTMpate Ha MeTanm CO MHAYKLMOHO 3arpeBatse, IHAYKLUMOHO TONee Ha MeTanu, [MenekTpuiHo
3arpeBatse (M1KpoBpaHOBO 1 paanodpeKBEHTHO 3arpeBatbe). MoBPLUMHCKO TpeTupakbe Ha MaTepujank co
YNTPaBWONETOBO 3pavete, Enektponaynn neykn, CTyauu Ha cryya;.
12. | MeToau Ha ydetbe:
MpenaBarba, TUMCKa paboTa,n3paboTka 1 NpeseHTaUmja Ha NPOEKTHI 3ada4n 1 CEMUHAPCKK paboTy.
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenaBar-a — TeOpeTCKa HacTaBa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vyacosm
AyAMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | [pyru hopmmu Ha akTUBHOCTH 16.1 [NpoekTHM 3agayn 24 yacosw
16.2 | CamocTojHu 3agaun 24 yacosu
16.3 | [JomaLlHo yyerse 72 Yacosu
17. | HaunH Ha oueHyBare
171 | TecTtoBU 30 6008w
17.2 | CemnHapcka paboTta/npoekT (NpeseHTalyja; NMCMeHa 1 ycHa) 50 6oposw
17.3. | AKTMBHOCT U y4ete 20 6oposu
18. | Kputepuymn 3a ougHysarse (601081/oLEHKa) [0 59 6oga 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
o 77 o 84 6opa 8 (ocym) (C)
of 85 0o 92 Gopa 9 (neser) (B)
on 93 po 100 6ona 10 (gecer) (A)
19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTIUT 60% ycnex o cuTte NPeanCMTHU akKTUBHOCTH
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcku 1 AHFIMCKK
21. | MeToq Ha crnefetbe Ha KBanuTeToT Ha HacTaBaTta CamoeBanyauuja
2 Nutepatypa
C1224. 3agonxuTenHa nuTepatypa
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Pen.

6p0j AsTOp Hacrnos W3paBay FognHa
1. | ELECTRIC POWER Electromagnetic Processing of EPRI 2018
RESEARCH INSTITUTE Materials (EPM) — Europe Industrial
Electrification Potential Assessment
2. | Sergio Lupi Fundamentals of Electroheat Springer 2017
3.
[HononHuTtenHa nutepatypa
Eggj' AsTOp Hacrnos MN3naBay loonHa
22.2. 1 Jean Callebaut, Laborelec APPLICATION NOTE DIELECTRIC | European 2011
' HEATING Copper Institute
9 Jean Callebaut, Laborelec APPLICATION NOTE INDUCTION European 2011
' HEATING Copper Institute
3.
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30 EHeprercka epHMKaCHOCT Ha rpaaou co npumMmeHa Ha BUM TexHoJioruu

1. EHepreTcka echmkacHocT Ha rpagbu co npumera Ha BAM
Hacros Ha HacTaBHWOT NpegMeT
TEXHOMOrnM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHOPMALMCKN
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TeXHonornu
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p Niuxunpa CrojaHoBcka-Meoprescka
9. lpenycnos 3a 3anuilyBare Ha NPeaMeToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):
Building Information Modelling BIM TexHonorute Bo nocneaHuTe HEKONKY roavHM j NnpeaBoaaT peBonyLMoHepHaTa
WHOBaLWja BO rpafiexHaTa uHgycTpuja KoH Herosa aurntanuaauuja. OBoj npegMeT e HaCOYeH KOH BOBe[ BO
MHOBAaTMBHATa U kKpeaTuBHa uMnnemeHTauuja Ha BM TexHonorujata 3a aa ce 0BO3MOXM aBTOMaTu3aLmja Ha aHanu3ara
1 MPOLIEHKaTa 3a OJPKINB apXMUTEKTOHCKM [413ajH M ePEKTUBHO YrpaByBake CO 3rpaguTe, CO KpajHa Lien NOCTUTHyBakbe
Ha eHepreTCku 3aluTeam U HamaryBame Ha LTETHUTE EMUCHN.
11. | CogpxuHa Ha nporpamara:
lNpenmeTHaTa nporpama r pa3srBa NpUHLMNUTE U pamkaTta 3a uHTerpupare Ha BUM-mogynuTe v 3a npoLeHka Ha
OLPXNWBOCT Ha rpapbute. CoppxuHaTa ondhaka: aBTomMaTi3aLmja Ha MpOLeHKaTa Ha AM3ajHOT 1 NPOMOBMpakse Ha
OLPXNWB AM3ajH O acNeKT Ha JONMTOPOYHO CUIYPHO CHabayBarbe CO EHEprija Kako e4eH Of HajroneMuTe NpeausBuuM Ha
rnobanHOTO OMLTECTBO; UMNIEMEHTUPAE CTPATErM 3a 3roNeMeHN EHEpreTcki NepdopmMaHcy Ha 3rpaguTe co
nognaboko pasbupatbe Ha BNUjaHWjaTa Ha anTepHaTUBHUTE MEPKM W cTpaTerum, 0cCobeHo Kako Te Moxar Aa ce
NPOMEHAT NPOCTOPHO W BPEMEHCKW NMPU KIMMATCKNTE NPOMEHM; NEPCNEKTUBI Ha KOPUCTEHETO Ha roNemiu NogaTouHu
Basu (big data) 3aeHO CO MALLMHCKO yuer-e 3a NPOLIEHKA HA EHEPreTCKM 3aluTeu U HaManyBatbe Ha emucunTe. Bo
nporpamara e BKny4eHo 1 Mofenuparse Ha uHopmaLmum 3a arpaau (bVIM), kako 1 cumynaLmmy Ha NPOLECK Ha rpafexHu
0bjekTu, co Lien a ce NoCTUrHe NameTHa W OPXKMMBA U3rpajeHa cpeayHa.
12. | MeToam Ha yJetbe:
MeToam Ha yuere: [Npegasata, TUMcKa paboTa, Npeaasakba Ha rocTu npeaasayn, n3paboTka u npeseHTaumja Ha
NPOEKTHM 3a4a4n 1 cemuHapcki paboty.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuck, 24 Yyacosw
ayauTOpUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKkTUBHOCTM 16.1 [MpoekTHM 3agayn 24 yacosm
16.2 CamocTojHM 3aga4K 24 yacosu
16.3 | [JomaLuHo yyerse 72 yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa W yCHa) 50 6ogosu
17.3. | AKTMBHOCT 1 yyere 20 6ogosu
18. | Kputepuymu 3a oueHysare (6040B1/oLEHKa) [0 59 Goga 5 (ner) (F)
on 60 po 68 6oga 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
on 77 no 84 boaa 8 (ocym) (C)
o 85 1o 92 6oga 9 (neser) (B)
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on 93 po 100 6opa 10 (gecer) (A)
19. | YcnoB 3a noTnuc v nonarame Ha 3aBpLUeH UcnuT 60% ycnex og cuTe NPeaMCIUTHU aKTUBHOCTY
20. | Jasuk Ha Koj ce u3BefyBa HacTaBata MakeZOHCKN 1 AHIIIMCKM
21. | MeToa Ha cneaetbe Ha KBanUTETOT Ha HacTaBaTa CamoeBanyauuja
Nutepatypa
3aponxuTenHa nuteparypa
zzgj AsTOp Hacnos MN3naBay lognHa
22.1. 1. | Joseph Clarke Energy Simulation in Building Design | Technology & | 2007
Engineering
2. | Eng Hwa Yap Energy Efficient Buildings IntechOpen 2017
3.
22 [NononHutenHa nutepatypa
zzgj' AsToOp Hacnos MN3naBay loonHa
Mohammad Arif Kamal Sustainable Building Materials and Technology & 2015
Materials for Energy Efficiency Engineering
22.2. 1.
Trans Tech
Publications
Paul Tymkow, Savvas Building Services Design for Energy | Architecture 2013

2. | Tassou, Maria Kolokotroni,
Hussam Jouhara Routledge

Efficient Buildings
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31 TexHHMYKA JUjarHOCTUKA HA eJICKTPUYHM MALUUHU U TpaHcPopMaTopu

1. H TexHuuka gujarHocTUKa Ha enekTPUYHI MaLLMHK 1
acrnoB Ha HaCTaBHWOT npeameT
TpaHchopmaTopu
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA U MHGOPMALICKU
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOMorm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p Kpcte HajaeHkocku
9. lMpenycnoBs 3a 3anuilyBare Ha NpeamMeToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumun):
CrekHyBare 1 npoanaboyyBatbe Ha 3HaeHaTa 04 METOAM 3a TECTUPAHE U TEXHUYKA AUjarHOCTWKA HA ENEKTPUYHM
MaLLMHW 1 TpaHcopMaTopy.
11. | CogpxuHa Ha nporpamara:
MMpyHLMNK Ha TeXHWYKaTa gujarHocTuka. MoTtpeba of AnjarHOCTUYKK TeCcTpara. 3agaym Ha AujarHoCTMKaTa: reHesa,
AvjarHosa v nporHo3a. MapameTpu Ha TexHuuKaTa aujarHocTuka. OgpeayBate Ha KapaKTepUCTUYHN ENEKTPUYHN,
130NaLMOHK, BUOPALMOHM M reOMETPUCKN napameTpu. [puMeHa Ha MaTEMaTUYKO MOAENUpatbe Npu TEXHUYKA
AvjarHocTuka. CeH3opm 1 NpeTBOpyBaym Kou Ce KOpUCTaT npum TecTuparse. MeToam 3a yTBpAyBake Ha HEUCTPaBHOCTY U
pedektu. ujarHocTiukm noctanku. Knacudukauwja, Teopuja 1 kapaktepucTuki. BubpauuoHa aHanusa v npeBeHTUBHO
ofpxyBare. [poueHka Ha cocTojbata Ha TEXHUYKKM cucTeMu. [injarHosa Ha CrIOXeHU TeXHUYKM CUCTeMM. BrivjaHue Ha
JMjarHocTuKaTa Bp3 CUrypHOCTa M kBanuTeToT. [pumepu 3a AnjarHOCTUYKM CUCTEMM BO YCIIOBM Ha pearHi TEXHUYKM
cuctemMu. TEXHUYKO EKOHOMCKa aHanM3a Ha aujarHocTuykuTe cuctemn. CtaHgapa.
12. | MeTogu Ha yJetbe:
lMpenaBata NOAAPKaHW CO NPE3eHTaLMKM NPeKy CMajaoBu, HTEPAKTVBHI NpeaaBatba, BEXOU (KOPUCTEHE Ha Ompema
coqpTBEPCKM NaKkeTH), TUMCKa paboTa, CTyauja Ha cryyaj, NoKaHeTU roCcTU NpeJaBayu, camocTojHa uspaboTtka 1 oabpaHa
Ha NpOeKTHa 3ajava v cemmHapcka paboTa, yyere BO eNEKTPOHCKO OMKpYXyBare (popymu, KOHCynTaLmm).
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKA
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 [MpoeKTHW 3aza4m 24 yacosu
16.2 CamocCTojHuM 3agayn 24 yacosu
16.3 | [lomalwHo yyere 72 Yacosm
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka paboTta/npoekT (NpeseHTauuja; NMCMeHa 1 yCHa) 50 60p08M
17.3. | AKTMBHOCT U y4ete 20 6op0BM
18. | Kputepuymn 3a ougHysarse (6o108M/oLEHKa) [0 59 6oga 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
of 69 no 76 Goga 7 (ceaywm) (D)
og 77 oo 84 6opa 8 (ocym) (C)
oa 85 0o 92 6oaa 9 (neser) (B)
04 93 fo 100 6oga 10 (gecer) (A)
19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTUT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
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20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaoHcKu 1 AHFRMCKH
21. | MeTop Ha cnefiere Ha KBanUTETOT Ha HacTaBaTa VHTepHa eBanyauuja 1 aHKeTH.
Nutepatypa
3agomxkutenHa nutepartypa
Zzgj. AsTOp Hacnos M3naBay FoauHa
1. | M. Hammer, M. Simkova,M. Avrtificial Intelligence in Diagnostics of | Springer Berlin | 2009
Ministr Electric Machines” Heidelberg
Bellini, A. Filippetti, F. Advances in Diagnostic Techniques | Dept. of Sci. & | 2005
221 Tassoni, C. Capolino, G.-A. for Induction Machines Methods of
9 Eng., Univ. of
' Modena &
Reggio Emilia,
Modena
2 R. Casimir, E. Boutleux, and Fault diagnosis in an induction motor | Proc. 2003
' 3. | G.Clerc by pattern recognition methods SDEMPED,
Atlanta, GA
HononHutenHa nuTepartypa
Zggj. AsTOp Hacnos W3naBay FoauHa
Ryan, H.M. High Voltage Engineering and CRC Press, 2004
22.2. 1. Testing ISBN 0-8529-
6775-6
B. Gupta, W. McDermid, G. Transformer Insulation Aging: A Electricity 1995
2. Polovick, V. Shenoy, G. Trihn | Review of the State of the Art Today, Vol. 7,
No. 5, pp. 18-24
3.
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32 3amTUTa Ha OKOJIMHATAa OJ, eHePreTCKM NPOU3BOJAHHU 00jeKTH

3awTtnta Ha okonuHaTa og E€HepreTckn Npoun3BoaHu

Hacros Ha HacTaBHWOT NpegMeT .
objexTy

Kon

Cryaucka nporpama ENT

OpraHu3aTtop Ha cTyauckaTa nporpama dakynTeT 3a enekTPOTEXHUKA M MHEOPMALMCKN
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHomnornu

CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc ctyauu

Bpoj Ha EKTC
KpeanTu

Axapemcka roauHal/cemectap A w12 7 6.00

HacTaBHuk [-p AHToH Yaywescku, -p Hukona Monos

I'Ipe,qycnos 3a 3anunwyBak€e Ha NnpeaMeToT HEMa

Llenvn Ha npeameTHaTa nporpama (KoMneTeHumum):

BnnjaHneTo Ha paboTaTa Ha NpoM3BOAHW ENEKTPOEHEPTETCKM 00jeKTM Ha okonuHaTa. MoXHOCTH 3a n3paboTka Ha
aHanusm u CTyAuM 3a EKONMOLLKUTE BMWjaH1e Ha eNeKTPOEHEPreTcKUTe 06jEKTI BO COTMAcHOCT CO EKOMOLLKMTE CTaHAapau.
PasrnegyBate Ha pasHu Cyvaun Ha eHepreTCKM NPOEKTU Of acneKT Ha BMjaHue BP3 OKONWHATA .

1.

CoppKuHa Ha nporpamara;

[MpON3BOACTBO Ha ENEKTPUYHA EHEPrUja OF PA3NMYHI TEXHOMOTMM W HUBHOTO BrMjaHKe BP3 XUBOTHATA CpeauHa.
ATMmoccepcku 1 reonoLLku coctas. Broosu Ha hocunHM ropusa U HUBHUTE XEMMUCKM COCTaB . BnnjaHueto
TEPMOLIEHTPanM Ha (hOCUIHM rop1Ba BP3 XMBOTHATa CpeamHa. LiBpeT otnag ( nemen) v racosm ( asoT, cyndyp 1
jarnepogHu okeuay ) og pabota Ha TELL. EdbekT Ha cTakneHnykn racosn ( GHG ) u 3Hauete Ha 030HCKaTa 00BMBKa 3a
XMBOTOT Ha 3eMjaTa. * TeXHONoru 3a NpOU3BOACTBO Ha eNeKTpUYHa eHepritja . TeXHONOMW 3a HamaryBake Ha
emucunTe Ha TEL| Ha docnnHm ropuea 1 HUBHA eKOHOMCKa eBaryalmja of onepaTUBHaTa paboTa Kako U Ha
npou3BOAHATA LieHa Ha enekTpuyHa eHeprija .MpoLeHka Ha ekcTepHuTe Tpowoum . EdekTuTe of xuapoLeHTpanu Bp3
XMBOTHaTa CpeauHa 1 oLeHka Ha eqhekTUTe Ha HapyLLyBatbe Ha B1O LIMKITYC, Ha MOKanHO M Ha rmobanHo HUBO. *
BnujaHve Ha paboTaTta Ha HykneapHa LeHTpana Ha XvBoTHaTa cpeaumHa. Knacudmkaupja Ha pagroakTuBeH oTnag 1
HauMHUTE 3a HUBHO peluasatbe. OTNag Co HUCKa M BUCOKA paaujaumja u coodBeTeH TpeTmaH. CtaHZapaw, nponucu u
6e36eJHOCHM CMCTEMM BO HyKNeapHUTE LieHTpanm co Lien Aa ce Cnpeyu BNnjaHNeTo Bp3 xuBoTHaTa cpeauHa og HELL Bo
HOpManHa paboTa 1 BO MOXHW HacTaHu Npu Cyyau 3a rpeLuka. * BnujaHue Ha HykneapHu LEHTpanu 04 acnekT Ha
QM3ajH 1 nojaBa Ha MOXHU Hecpekn. Hacoku v cnpasyBake Npu akcuaeHTanHu cnyyau. lNnaHuparse npy BOHPeaHM
COCTOjOM M MOATOTBEHOCT : HALMOHAMHO, PEMMOHANHO 1 rnobanHo BnnjaHne . TexHonorum 3a ybraxyeawe Ha CEpUo3HU
Hecpeku . * Cumynaumja Ha paboTa Ha pasnuyHM TEXHONOTAN 3a MPOM3BOACTBO Ha EMEKTPUYHA eHEprija BP3 XMBOTHATA
cpeamHa. KeaHTudmkaLmja Ha pusmkoT Ha XXMBOTOT Ha YOBEKOT U XKMBOTHATA CpeaMHa Of Npou3BoaHu objekTu. « CTyaum
Ha PasfMYHUTE HaLMOHAMHK W PErMOHAHU NPOEKTY 3a pellaBakbe Ha BIUjaHUETO Ha eHEpreTCKW NMPOU3BOAHM NOCTPOJKN
BP3 XKMBOTHATA CPEAMHA , XMBOTOT M 3[paBjeTo Ha nyreTo .

12.

MeToam Ha yJetrse:

MpenaBatba NOAAPKAHM CO MPE3EHTaLMM MPeKy CrajaoBw, MHTEPAKTUBHY NpeaaBatba, BexOu (KopuCTere Ha onpema
cohTBEPCKM NakeTH), TMMCKa paboTa, CTyamja Ha cnyyaj, NoKaHeTM rocTy NpeJaBayn, camocTojHa uspaboTka u ogbpaHa
Ha NPOeKTHa 3aaya 1 cemnHapcka paboTa, y4ere BO eNeKTPOHCKO OMKPYXyBarbe (POpYMM, KOHCYNTaLm).

13.

BkyneH pacnonoxms goHa Ha Bpeme 180

14.

Pacnpegenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180

15.

®opmMn Ha HacTaBHWUTE aKTUBHOCTM 15.1 lNpenaBarba — TEOPETCKA HacTaBa 36 yacosu

15.2 | Bex6u (nabopatopucku, 24 yacosu
AyAMTOPUCKM), CEMUHAPW, TUMCKa
pabota

16.

Opyrv popmm Ha akTUBHOCTM 16.1 [MpoeKTHM 3agaun 24 yacosu

16.2 CamocTojHu 3a8a4u 24 yacosu

16.3 | [lomawwHo yyere 72 Yacosm

17.

HauuH Ha oueHyBae

17.1 TecToBM 30 6ogosu
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17.2 | CemuHapcka paboTa/npoekT (NpeseHTaumja; MMCMeHa 1 ycHa) 50 60a08M
17.3. | AKTMBHOCT 1 yuetse 20 6ogosm
18. | Kputepuymn 3a oueHysare (6onosu/oLeHka) o 59 6oga 5 (ner) (F)
og 60 go 68 6oga 6 (wecr) (E)
on 69 o 76 6oaa 7 (cepywm) (D)
on 77 fo 84 6opa 8 (ocym) (C)
of1 85 10 92 Gopa 9 (neser) (B)
oA 93 a0 100 6oga 10 (aecer) (A)
19. | Ycnos 3a NoTAKUC 1 nonarawe Ha 3aBpLUeH UCTNT Peanuaupanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakegoHCKN 1 AHTIIMCKM
21. | MeToa Ha cnedetbe Ha KBanUTETOT Ha HacTaBaTa /HTepHa eBanyauuja 1 aHkeTu
Nutepatypa
3agomxutenHa nuteparypa
Zzgj' AsTOp Hacnos W3paBay FoanHa
1. | REE Hester, R,M Harrison Environmental Impacts of Power Royal Society of | 1999
22.1. Generation Chemistry
9 David Bodansky Nuclear energy: principles, practices, | Springep 2004
' and prospects
3 A. Fay, D. Golomb Energy and the Environment Oxford . 2002
2 ' University Press
[lononHutenHa nutepartypa
zsgj' AsTOp Hacnos M3paBay FoavHa
229 1 Ruth E Weiner, Robin A. Environmental Engineering Elsevier 2003
" | Matthews v
Fereti¢, Tomsic, Cavlina, Elektrane i okolis Element, 2000
2| Cubai¢ Zagreb
3 C.C.Lee, Shun Dar Lin Handbook of Environmental McGraw Hill 1999

Engineering Calculations
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33 MHHTEeJUMreHTHU CUCTEMHU

1. Hacrnos Ha HacTaBHWOT NpegMeT VIHTenureHTHW cuctemu
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHEHOPMALIMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryaum
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacrtasHuk [-p Xpuctuja [opeckn
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
W3yuyBatbe Ha MHTenureHTHM Cructemu, nameTH JOMOBM, MAMETHN ypeau. M3ydyBare Ha CEH30pU, HUBHUTE MOAATOLM,
0bpaboTka Ha NogaToLMTe CO MHTENUIEHTHU anropuTMK, 1 Npe3eHTalja Ha kopucHIKoT. Pabota co Python anroputmu
3a aBToMartcka obpaboTka Ha ceHsopckuTe nogaTouu. Kpevpare Ha Mogen.
11. | CogpxuHa Ha nporpamara:
W3yuyBatbe Ha MHTenureHTHM Cructemm, nameTHU JOMOBM, MAMETHN ypean. M3ydyBare Ha pasnuyHW TUMOBM Ha
CEH30pM, HOCIMBM M BO OKONMHaTa. HanpeHa 06paboTka Ha CeH30pCKUTE NOAATOLM CO MHTENUTEHTHN anropuTMK, 1
npeseHTalmja Ha KOPUCHUKOT. HanpeHa aHanuaa Ha pasnuyHW TUNOBM Ha NOAATOLM, BKNYYYyBajKu: CTPYKTYPUPaHM U
HECTPYKTYpUpaHN NOAATOLM, BPEMEHCKI CEpUM, CIMKM, 3BYK, U ¢n. ObpaboTka u aHanusa Ha noaaToLuTe CO KOPUCTEH:E
Ha pa3nuyHM MeToaM og 0bnacTa Ha BellTaukaTa MHTENMreHLmja, MaLLMHCKOTO y4ere 1 AnabokoTo yuere. Annukaumja
Ha METOAMTE 3a aHanW3a Ha nofaTouuTe: Npea-NpoLecupatbe Ha nogatouuTe (punTpupare), ekCcTpakumja Ha atpubyTy,
rpagetbe Ha KnacuduKaLmeki U perpecucku MoAenu, knactepupatbe, BU3yenusauuja Ha nogatoLuTe U MOAENUTE, Kako U
cnopenba Ha pa3nuyHu TUMOBK Ha eBanyauuja Ha urpageHuTe Mogenu. MIMnnemeHTuparse Ha anropuTMuTe u
MoZgenuTe co nomoL Ha Jasa unn Python okonuHa (Weka, sklearn, tflearn, numpy, matplotlib, pandas, TensorFlow,
Keras, Pythorch).
12. | MeToaw Ha yyerse:
lMpenaBara NoAAPKaHW CO NPe3eHTaLMK Npeky CnajaoBu, HTEPaKTUBHI NpeaaBatba, BexOu (KopucTerse Ha onpema u
cobTBEPCKM NakeTw), TUMcka paboTa, CTyauja Ha cnyyaj, NoKaHeTU rocTy npegasayy, CamocTojHa u3paboTka n ogbpaHa
Ha NpOeKTHa 3ajaya 1 cemmnHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare ((popymu, KOHCynTaLmuu).
13. | BKyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxueoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HAaCcTaBHUTE aKTUBHOCTU 15.1 NpenaBatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (nabopaTopucku, 24 yacosy
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHM 3agaum 24 vyacosm
16.2 CamocCTojHuM 3agayn 24 yacosu
16.3 | [lomaluHO yyere 72 yacosm
17. | HaunH Ha oueHyBatbe
171 TecToBm 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (npeseHTauuja: NCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT U y4ere 20 6ogosm
18. | Kputepuymu 3a oLeHysarbe (604081/oLEHK) Ao 50 6oaa 5 (ner) (F)
oa 51 00 60 6oga 6 (wecr) (E)
on 61 go 70 6oga 7 (ceaym) (D)
of 71 o 80 Goga 8 (ocym) (C)
on 81 8o 90 6oga 9 (neser) (B)
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oa 91 go 100 6opa

10 (meceT) (A)

19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTnUT Peanuaupanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha Koj ce n3BefyBa HacTaBaTa MakeLOHCKM 1 AHFAMCKM
21. | MeToq Ha cnepetbe Ha KBanuTeTOT Ha HacTakaTa WHTepHa eBanyauyja 1 aHkeTy
Nutepatypa
3agonmkutenHa nutepartypa
Pen.
6p0i AsTtop Hacnos MN3naBay lognHa
1. | Ordofiez, F.J.; Roggen, D Deep Convolutional and LSTM Sensors 2016
22.1. Recurrent Neural Networks for
Multimodal Wearable Activity
Recognition
2.
22. 3.
[lononHuTtenHa nutepartypa
Pen.
600j AsTop Hacnos W3paBay loanHa
999 Chavarriaga, R.; Sagha, H.; The Opportunity challenge: A Pattern
o 1 Calatroni, A.; Digumarti, S.; benchmark database for on-body Recognit. Lett.
© | Troster, G.; Millan, J.; sensor-based activity recognition 2013
Roggen, D.
2.
3.
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34 HHTepHeT Ha HELITa, CENMPUCYTHO NpecMeTyBame, IpecMeTyBame BO 00J1aK U
MpEeXHHU CEpBUCH

1. VIHTepHET Ha HeLwuTa, CEenpuCyTHO NPECMETYBaksE,
Hacnos Ha HacTaBHMOT NpeameT
npecmeTyBate BO 06naK M MpPEeXHN CepBucH

2. Kog

3. Cryaucka nporpama ENT

4. OpraHu3aTtop Ha CTyauckaTa nporpama ®dakynTeT 3a enekTpoTEXHUKa 1 MHOPMALICKL
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHomnornu

5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc ctyauu

6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00

KpeguTu
8. HacTaBHuk [-p Akcentu IpHapos, O-p Mapuja Kanexzap
9. Mpenycnos 3a 3anuilyBare Ha NPeaMeToT Hema

10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):

CryneHTuTe ke ce 3006mjaT co HanpegHW No3HaBakba M CNocoBHOCT 3a NpakTuyHa paboTa Bo obrnacTute Ha MHTepHeT Ha
HeLlTa, CeNpUCYTHO NPECMETYBatbe, MPECMETYBakE BO ,Marna’, npecMeTyBare Bo 0biak: TEXHOMOrMM, NPOEKTUPaHsE 1
peanu3auuja Ha NAaMEeTHW ypeau, annuKaLmum Co KOHTEKCT, anfukaLum Bo 0bnak, noBpayBare U KOMyHUKaLmK,
npean3suLm 3a 6e36eaHOCT, Kako M MpEXHUTE CEPBICH BO KOHTEKCT Ha OBME KOHLENT!.

11. | CogpxuHa Ha nporpamara:

WuTepHeT Ha Hewra (Interent of Things). EBonyumja 04 Mpexw Kou NOBp3yBaaT AUrUTanHM MHOPMAaLMK, KOH MPEXU BO
KON uruTanHuTe nHopmauum ce nospayBaaT Cco PU3NUKK ypeam of peanHuot ceeT. KoHuenTu Ha [oT, Bkny4yBajku
Busnuc notpebute. TexHonorun 3a noaapiuka (ceHsopu, RFID, NFC, EPC apxutektypu). Beaxuynm u censopckm IP
MPEXM 1 apxuTekTypu; [lu3ajH Ha NaMeTHW ypeau U apxuTekTypu; JlecHn” IP MpexHu npoTokonu; KoMmyHukaLmm Bo
noBeke-CkokoBm 1 mesh MpexHo noepaysase; Low power and Lossy Networks (LLN); Brpagnusu Web cepaucy n Web of
Things; beabenHocT v npueatHocT; Mpeamssuuy. busHuc acnektn Ha loT. BninjaHue Ha loT TexHonorum 3a GusHuc
BPEAHOCTU 1 ynpaByBare €O Bu3HMC npouecy. MoTeHuujanHu GU3HNC MOLENN 1 HYBHA MPUMEHA BO CNELMMUYHM
npoektn. CenpucyTHo npecMeTyBatse. MpecMeTyBare BO ,paboT. [pecmeTyBare BO ,Marna“. ictopuja 1 KOHLenTu.
BrpagyBsatbe Ha npecMeTyBakbe BO PeYnCH CUTe CEKOjAHEBHI OBjeKTI 1 akTUBHOCTU. BUpTyenHnoT (npecmeTyBavkm) ceeT
€ TPaHCMapeHTHO UHTErpUpaH BO CekojaHeBHaTa huanyka okonuHa. OCHOBHM TEXHOMOTMK, anfnkaLum 1 coumjanHmu
BMWjaHMja O KOHLLENTOT Ha CEMPUCYTHO NPecMeTyBakE. TEXHONOrW: MHOBATUBHU MaTepujani, codTBepcka
MHPACTPYKTYpa 3a CENnpUCYTHO NpecMeTyBake, NnaTdopmm og cpeaeH cnoj (middleware) 3a duHO-rpaHynapHu
AMCTpUOYMpaHn CUCTEMM, CEH30PN U CEH30PCKM MPEXU 3a MPUMatkLE M NPEHECYBatbe Ha MHGOpMaLmMUTe Kou 3aBucat 0f
KOHTEKCTOT, annukaLuy CBECHU 3@ KOHTEKCT KOM ' KopucTaT cobpaHnTe nHopMaLmm 3a aa NOAAPKaT CEeKojaHEBHM
WHTENUIeHTHM 00jEKTH, BKITy4yBake Ha MPECMETYBakE BO CEKOjAHEBHM 00jEKTH, HOBM KOPUCHUYKM MHTPpedejcH 3a
cenpucyTHO npecMeTyBare BasupaHn Ha ceTuna, 6e3beHOCT 1 NPUBATHOCT 3a 3aLLTMTa Ha MPUCTan KOH
WHopMaLunTe, CNOHTaHa MHTepaKuuja Mery ypeauTe, couujantm npeaussuum. pecmeTtyBatbe BO 0Bnak: apxutekTypa,
noBp3yBak-€ Ha MOXHM CEPBEPCKM NNaThopMK 1 MacoBHU NPecMeTyBaka. KOHTEJHEpU U OpKeCTpUpatbe Ha KOHTEjHEPH.
BupTyenusaumja. BupTtyenHu mpexu. Hou apxutektypu Bo obnak. bes-cepsepcku annvkaLmu.

12. | MeToau Ha yyee:

lpenaBarba NOAAPKAHM CO NPE3eHTaLMK NPeKy CNajaoBu, MHTEpPaKTUBHK NpeaaBatba, BexOu (KopUCTere Ha onpema u
coTBEPCKM NaKeTH), TUMCKa paboTa, CTyAurja Ha Cnyyaj, NOKaHeTU rocTy NpefaBayy, CaMmocTojHa u3paboTka v ogbpaHa
Ha NpOeKTHa 3afava 1 cemuHapcka paboTa, yyere BO eNeKTPOHCKO ONKpYxXyBare ((popymu, KOHCYnTaLmm).

13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen®a Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuckm, 24 yacosy
ayauTOPUCKM), CEMUHapK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKkTUBHOCTM 16.1 [MpOeKTHM 3agaun 24 yacosu
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | JomallHo yuyere 72 yacosu
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17.

HaumH Ha oLeHyBat-e

171 TecToBU 30 6oaoBy
17.2 | CemuHapcka paboTta/npoekT (Mpe3eHTaumja: MMCMEHa 1 yCHa) 50 Gogosm
17.3. | AKTUBHOCT 1 y4ere 20 6ogoBu
18. | Kputepuymu 3a oueHyBatrbe (6040BI/OLEHKa) Ao 59 6oga 5 (ner) (F)
oz 60 10 68 Goga 6 (wecr) (E)
on 69 fo 76 Goga 7 (cepywm) (D)
on 77 no 84 6oga 8 (ocym) (C)
on 85 no 92 Gopa 9 (neser) (B)
on 93 10 100 Goga 10 (necer) (A)
19. | Ycnos 3a noTnuc 1 nonarate Ha 3aBpLUEH UCnuT PeanuanpaHu akTMBHOCTH
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakeZOHCKN 1 AHTTIMCKM
21. | MeToa Ha cneaetbe Ha KBanUTETOT Ha HacTaeaTa /HTepHa eBanyauyja 1 aHkeTm
Nutepatypa
3apgonxuTenHa nuteparypa
Zzgj' AsTop Hacnos MN3naBay lognHa
1. | Perry Lea loT and Edge Computing for Packt 2020
Architects: Implementing edge and Publishing
221 loT systems from sensors to clouds
with communication systems,
analytics, and security, 2nd Ed.
9 T. Erl, R.Puttini, Z. Mahmood | Cloud Computing: Concepts, Pearson 2013
' Technology & Architecture
3 S. Cirani, G. Internet of Things: Architectures, Wiley 2018
22. ' Ferrari,M.Ppicone, L.Veltri Protocols and Standards
[JononHutenHa nutepartypa
zzgj' AsTop Hacnos MN3paBay loonHa
V. Tsiatsis, S. Karnouskos, J. | Internet of Things: Technologies and | Academic 2018
229 1. | Holler, D. Boyle, C. Mulligan | Applications for a New Age of Press
Intelligence
9 R. Buyya, S.Narayana Fog and Edge Computing: Principles | Wiley 2019
" | Srirama and Paradigms
G. Veneri, A. Capasso Hands-On Industrial Internet of Packt 2018
3. Things: Create a powerful Industrial | Publishing

loT infrastructure using Industry 4.0
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35 JoHu3MpayKo 3pavyer-e U 3aeMOJEejCTBO CO MaTepujaTa

1. Hacrnos Ha HacTaBHWOT NpegMeT JoHuanpauko 3paverse 1 3aemogejcTBo Co MaTepujata
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALICKU
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryaum
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTtaBHuk [-p VBaHa CaHpeBa
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
CrekHyBatse 3HaeHa 3a NPUHLMNNTE Ha CTPYKTypaTa Ha MaTtepujata, CBOjCTBaTa Ha pasfNiHUTE BUOOBM jOHU3UPAYKO
3pauetse 1 32eMOJEjCTBOTO Ha jOHM3MPAYKOTO 3payetbe CO MaTepujaTa, co NocebeH OCBPT KOH 3aeMOZEjCTBOTO Ha
JOHM3MPAYKOTO 3payetbe Co LBPCTUTE Tena.
11. | CogpxuHa Ha nporpamara:
CrpykTypa Ha uBpcTuTe Tena. EnexkTpoHcka koHgurypaumja. 3oHcka Teopuja. [edektn n HeCoBpLLEHOCTM BO
KpucTanHarta cpykTypa. ATOMCKa U HykneapHa huauka. MpupogHa 1 BeluTauka pagnoakTMBHOCT. 3aeMOaejCTBO Ha
3payereTo co Matepujata. CTuMmynupaHa emucuja Ha ceTnuHa. MapamarHeTusam.
12. | MeTogu Ha yJetbe:
lMpenaBatsa, TMMCKA paboTa, NpeaaBatba Ha rocTy npeaasayy, u3paboTka v NpeseHTaumja Ha NPOEKTHU 3a[aum 1
CeMMHapCcKu paboTu.
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vyacosm
ayauTOPMCKM), CEMUHAPH, TUMCKA
pabota
16. | [pyru hopmmu Ha akTUBHOCTH 16.1 [TpoekTHM 3agaym 24 yacosw
16.2 | CamocTojHn 3agaum 24 yacosu
16.3 | JomaLwHo yyere 72 Yacosu
17. | HaunH Ha oueHyBare
171 | TecTtoBU 30 6008w
17.2 | CemnHapcka paboTta/npoekT (NpeseHTalyja; NMCMeHa 1 ycHa) 50 6oposw
17.3. | AKTMBHOCT U y4ete 20 6oposu
18. | Kputepuymn 3a ougHysarse (601081/oLEHKa) [0 59 6oga 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
o 77 o 84 6opa 8 (ocym) (C)
of 85 0o 92 Gopa 9 (neser) (B)
on 93 po 100 6ona 10 (gecer) (A)
19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTIUT 60% ycnex of cute NpeancriMTHY aKTUBHOCTY
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcKu 1 AHFRMCKH
21. | MeToq Ha crnefetbe Ha KBanuTeToT Ha HacTaBaTta CamoeBanyauuja
2 Nutepatypa
C1224. 3agonxuTenHa nuTepatypa
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Pen.

6p0j AsTOp Hacnos N3pnaBay logunHa
1. | James D. Patterson, Bernard | Solid State Physics Introduction to Springer 2007
C. Bailey the Theory
2 Evginiy |. Grigoriev, Leonid I. | Radiation-Chemical Processes in CRC Press 1996
" | Trakhtenberg Solid Phase: Theory and Application
3.
[HononHuTtenHa nutepatypa
Pen.
6po AsTOp Hacnos MN3paBay loonHa
22.2. 1 Waldemar A. Monteiro - Radiation Effects in Materials InTech 2016
" | editor
9 Hooshang Nikjoo, Shuzo Interaction of Radiation with Matter CRC Press 2012
" | Uehara, Dimitris Emfietzoglou
3.
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36 KOrHuTUBHM MpeKU

1. Hacros Ha HacTaBHWOT NpegMeT KOrHUTMBHM Mpexu
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHEHOPMALIMCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryaum
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTtaBHuk [-p BaneHtuH Pakosuk, [1-p JunjaHa MaBpunoscka
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
3ano3HaBarbe CO KOHLENTOT Ha KOTHUTWBHI MPEXU M PeneBaHTHI CTaHgapam v perynatuei. JeduHnparse Ha
npobremuTe NOBP3aHu CO OCMYLUHYBakbE W ANHAMUYKO AOAENYBakE Ha CeKTap 1 ynpaByBake CO PECYpPCH BO
XeTeporeHn 6e3KU4YHN cpeauH. YBUA BO AMHAMWUYHWOT Pa3Boj Ha peneBaHTHaTa perynaTuea.
11. | CogpxuHa Ha nporpamara:
ApxuTekTypu 1 6asnyHa GyHKLMOHATHOCT Ha KOrHUTUBHM Mpexu. CoTBEPCKM AerHMPaAHO paauo, KOTHUTUBHO Paamo 1
cross layer au3ajH. KorHnTuBHM Mpexut (ynpaByBake CO CEPBUCH U paauo pecypey, ynpasyBake CO pagmo pecypcu Bo
XeTeporeHn 6e3KNYHN MPUCTANHN MPeXxM). AHann3a Ha pasnuyYHM LLEeMM 3a OCTYLLUHYBAaK-E Ha CriekTap. HekoonepaTueHO
1 KOOMEepPaTMBHO OCMyLLUHYBakb€. [JHaM1YKO AOAENyBabe Ha ciekTap. [MHaMUIKo Kpenpatbe Ha MoMnucK 3a ynpaByBakbe
BO KOTHUTUBHU Mpexu. COBPEMEHN KOHLIENTHM HA BUPTYanu3auuja u copTBEPCKM feduHIpaHN KOMyHUKALMK.
PerynaTusa 1 cTangapaumsaumja. MalumHeko yyerbe, TEXHUKM U anroputMi (HeBpoHCKM Mpexu, Fuzzy noruka, MeHeTcku
anropuTMmum).
12. | MeToam Ha yJetbe:
MpenaBatba NOAAPKAHM CO MPE3EHTaLMM MPeKy CMajfoBu, UHTEPAKTVUBHI NPeaaBakba, BEXOU (KOpUCTEHE Ha onpema u
codTBEPCKM NAKETH), TUMCKa paboTa, CTyAuja Ha Cny4aj, NoKaHeTU rocTy npefaBayy, CaMmocTojHa u3paboTka v ogbpaHa
Ha NpOoeKTHa 3afaya 1 cemuHapcka paboTa, y4ere BO eNeKTPOHCKO ONKpYyBatbe (PopymMu, KOHCYNTaLmm).
13. | BkyneH pacnonoxus (oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
ayauTOPMCKM), CEMUHAPH, TUMCKA
pabota
16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 lMpoekTHu 3agaun 24 yacosw
16.2 | CamocTojHM 3aaaum 24 yacosw
16.3 | JomaLwHo yuere 72 yacosu
17. | HaumH Ha oueHyBare
17.1 TecToBu 30 60708M
17.2 | CemuHapcka paboTta/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 yyere 20 6o00BM
18. | Kputepuymn 3a oueHysare (Gonosm/oLeHka) f0 59 6oga 5 (ner) (F)
of 60 70 68 Goga 6 (wecr) (E)
on 69 po 76 6opa 7 (cegym) (D)
of 77 fo 84 6opa 8 (ocym) (C)
of 85 8o 92 Gopa 9 (neser) (B)
oz 93 fo 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha koj ce u3BeayBa HacTaBata MakefoHcKM 1 AHFRMCKH
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‘ 21. ‘ MeToa Ha cneferbe Ha KBanuTeToT Ha HacTaBaTa WHTepHa eBanyauyja 1 aHkeTu

Nutepatypa
3aponxuTenHa nuteparypa
zzgj' AsTop Hacrnos MN3paBay loonHa
1. R. Raut, R. Sawant, S. Cognitive Radio Basic Concepts, CRC Press 2020
Madbushi Mathematical Modeling and
22.1. Applications
B. Ashish, B.Jyotshana, T. G. | Sensing Techniques for Next IGI Global 2018
2. | Singh Generation Cognitive Radio
Networks
22. 3 P. Shweta, S. Ghanshyam Spectrum Sharing in Cognitive Radio | Springer 2017
' Networks

JononHutenHa nutepartypa

zsgj' AsTOp Hacnos M3paBay loonHa
222. 1 . Biglieri, A. Goldsmith, Principles of Cognitive Radio Cambridge 2013
" | L.Greenstei, N.B.Mandayam University Press
2.
3.
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37 KommjyTauyoHa MHTEJ/JIMIeHIMja BO MOJe/IMpalke U yIpaByBalwe Ha CUCTEMHU

1. H KomnjyTaLmoHa nHTenureHumja Bo Mofenupame 1
acros Ha HaCTaBHWOT npegmeT

ynpaByBarEe Ha CUCTEMM

2. Kog

3. Cryaucka nporpama ENT

4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHEOPMALICKU

(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMornm
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu

8. HacTaBHuk [-p BecHa Ojnecka Jlatkocka, [1-p TaTjaHa
Konemuwescka-'yrynoscka

9. Mpenycnos 3a 3anuilyBare Ha NPeaMETOT Hema

10. | Llerm Ha npegmeTHaTa nporpama (KOMMeTeHLun):

OcHoBHa Lien e CTekHyBakbe Ha TEMEIHI 3Haeka BO 0bracTuTe ongaTteHn co cogpxuHata Ha npegmeToT. CTYAEHTOT ke
Buae ocnocobeH 3a Npeno3HaBake Ha CUTyaLuy BO KOW anropuTMuUTe 0 KOMMjyTaLMoHa MHTENUreHLmja faBaat
nogoOpu peLLeHmja BO MOAENMPareTo W yNpaByBakeTO HA CUCTEMMTE BO OAHOC HA OCTAHATUTE TUMOBM Ha YNpaByBake
1 mogenuparse. MOXHOCT 3a NpUMeHa Ha HajpasnuyH1 METOLOSOMM, BO CKION Ha JafgeHaTa COApXMHA, Ha pearHu
npobnemu o ynpaByBake U MOZenupare, Kako 1 0CnocobeHOCT 3a Hay4YHO-MCTpaxyBayka paboTa Bo obnacra.

11. | CogpxuHa Ha nporpamara:

1. BoBep: npernen Ha oaHoOCyBakaTa BO GUOMOLLKMOT CBET Of KOV CE MOTUBMPaHW METOLOMNOTMUTE BO COCTaB Ha
komnjyTtauuoHaTa uHTenureHupja (KW). 2. KomnjyraumoaHa uHTenureHUmja: KoHLenT Ha aganTauuja u camo-
opraHusaLuja; OBHOC NOMery TPUTE OCHOBHM KOMNOHEHTM Ha K/ (eBonyTuBHa komnjyTaliuja, HEBPOHCKY Mpesu, 1 hasu
NOTMYKM CUCTEMN) W KaKO UCTUTE Ce KOMOMHMpaaT u/unm ce uHTerpupanm Bo egeH KU cuctem. 3. EBonytueHa
KomnjyTawuuja: OCHOBHWUTE NapajurMu Ha eBoNyTMBHATA KOMMjyTaLuja: reHeTCKM anropuTMu1, EBONTYTUBHO NPporpaMuparse,
€BOMNYTUBHW CTPaTerum, reHeTCKo nporpamuparse, 1 onNTuMnU3aLmja Ha poj (konoHuja) og vectuyku. 4. iMnnemenTtaumja
Ha eBoOnyTMBHaTa komnjyTaumja: paboTu kou Tpeba Aa ce 3emat BO NPeaBWA NPy NPUMEHa Ha napagurmnte Ha
€BOMyTMBHATA KOMMjyTaLuoHaTa MHTenureHumja. 5. Belutaukm HEBPOHCKM MPEXM: TEPMUHOMOIWja 1 COCTaBHM €NEMEHTH
Ha HEBPOHCKUTE MPEXU; NPpernes Ha PasnnyHUTe TOMOMOMWN Ha HEBPOHCKUTE MPEXM; YUYEHE W OTMOBUKYBabe Ha
HEBPOHCKMTE MPEXW; XMOPUOHW MPEXM U PEKYPEHTHU MpEXW; NpobnemuTe Ha Npea-npoLecupatse 1 NocT-NpoLecuparse.
6. MMnnemeHTaumja Ha HEBPOHCKIUTE Mpexu: paboTn kou Tpeba Aa ce 3emat BO NpeaBua Npy UMMNIEMeHTaumjaTa Ha
BELUTAYKIUTE HEBPOHCKUTE MPEXU. 7. da3n-normyki CUCTEMI: aHanm3a u usajH Ha pasu-noruukuTe cUcTeMu;
cneuujanHu nornaeja NoBp3aHn co Gasu-nornykuTe cuctemu. 8. IMnnemeHTauuja Ha ghasu-noruykuTe cuctemu: paboTu
kon Tpeba Aa ce 3emart BO NpeaBua Npy UMNEMeHTaLuja Ha thasu-norudkute cuctemu. 9. imnnemeHTauuja Ha
KOMMjyTaLmuoHaTa UHTenureHupja 3a Mogenupare 1 ynpaByBare Ha CUCTEMMU.

12. | MeToam Ha yJetbe:

MpenaBarba NoAAPXKaHN CO Npe3eHTaLmmn Npeky CrajaoBu, MHTEPaKTUBHM NpeaaBatba, BexOu (kopucTere Ha onpema u
cohTBEPCKM NakeTH), TMMCKa paboTa, CTyamja Ha cnyyaj, NoKaHeTM rocTy NpeJaBayn, camocTojHa uspaboTka u ogbpaHa
Ha NPOeKTHa 3aaya 1 cemnHapcka paboTa, y4ere BO ENEKTPOHCKO OMKPYXyBare (hOpyMU, KOHCyTaLmm).

13. | BKkyneH pacnonoxus (oHa Ha Bpeme 180
14. | Pacnpegen®a Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HAaCTaBHWUTE aKTUBHOCTM 15.1 lMpenaBarba — TeOpeTCKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
ayaMTOPMCKM), CEMUHAPH, TUMCKA
pabota
16. | Opyrv popmm Ha akTUBHOCTH 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocCTojHuM 3agaun 24 yacosu
16.3 | JomaLwHo yyere 72 yacosm

17. | HauymH Ha oLeHyBare
17.1 TecToBM 30 6ogosu
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17.2 | CemuHapcka paboTa/npoekT (Npe3eHTaumja; MMCMeHa 1 ycHa) 50 6oposw
17.3. | AKTMBHOCT 1 yuetse 20 6ogosu
18. | Kputepuymn 3a oueHysare (6onosu/oLeHka) [0 59 6oga 5 (ner) (F)
oa 60 70 68 Goga 6 (wecr) (E)
on 69 o 76 6ona 7 (ceaym) (D)
on 77 o 84 6opa 8 (ocym) (C)
on 85 [0 92 Goga 9 (neser) (B)
on 93 po 100 6oaa 10 (necer) (A)
19. | Ycnos 3a NoTAKUC 1 nonarawe Ha 3aBpLUeH UCTNT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakeLOHCKM 1 AHFAMCKM
21. | MeToa Ha cneaetbe Ha KBanUTETOT Ha HacTaBaTa WHTEpHa eBanyauyja 1 aHkeTy
Nutepatypa
3agomxutenHa nuteparypa
Zzgj' AsTOp Hacnos M3pnaBau FoguHa
1. | J.-S.R.Jang, C. -T. Sun, E. | Neuro-Fuzzy and Soft Computing: A | Prentice Hall 1997
Mizutani Computational Approach to Learning
221 and Machine Intelligence
R. C. Eberhart, Y. Shi Computational Intelligence: Concepts | Morgan 2007
2. and Implementations Kaufmann, San
Diego
Konar, A. Computational Intelligence: Springer, Berlin, | 2005
2 3. Princ_;iplgs, Techniques, and Germany
Applications
[lononHuTenHa nutepartypa
zzgj' AsTop Hacnos M3pasay loguHa
Andries P. Engelbrecht Computational Intelligence: An John Wiley 2007
222. ! Introduction, 2nd Edition
L. C. Jain, and N.M. Martin Fusion of Neural Networks, Fuzzy CRC Press 1998
2. Systems and Genetic Algorithms:
Industrial Applications
3. M. Mohammadian, R. A. Computational Intelligence in Control | 1GI Global 2002

Sarker, X. Yao
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38 Komnjyrepcka BUj,

1. Hacros Ha HacTaBHWOT NpegMeT Komnjytepcka Bug
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIUCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHoNoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p 3opaH VBaHOBCKM
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
CoBnapyBatbe Ha 3Haetba NoBP3aH1 CO COBPEMEHMTE METOAM, TEXHUKMW 1 anropuTMU Kou ce ynoTpebysaart Bo Tpu-
LMMEH3NOHANMHNOT KoMjyTepcku Bug. CTekHyBake UCKYCTBA BO KOPUCTEHE M ONTUMU3MPatLe Ha CUCTEMUTE
ocnocobeHoCT 3a aHanuaa Ha npobnemuTe 1 3a Au3ajHupare Ha CUCTEMM 3a KOMMjyTEPCKW BUL.
11. | CogpxuHa Ha nporpamara:
Penpe3seHTauuja Ha 3D clieHa, dopmupatbe Ha cnuka, 3D aBukere, reOMETPUCKI MOLEN CO NOBeKe norneau:
reoMeTpUCKM MOLEN Ha kamepa, MOAEN 3a eAeH Nornes, MoAen 3a Aga norneau, mogen 3a N norneam, pekoHCTpyKumja
Ha 3D cueHa 1 npecMeTka Ha napameTpuTe Ha kamepata. MalMHCKO y4erse BO KOMMjyTEPCKM B NIUTKWA HEBPOHCKM
MPEXU, TPEHUPar-e Ha AMabokn HEBPOHCKN MPEXU, PEKYPEHTHU HEBPOHCKU MPEXM, KOHBOMYLIMCKI HEBPOHCKW MPEXH,
HanpegHuW nornasja BO HEBPOHCKY MPEXM.
12. | MeToau Ha yyeme:
lpenaBatba, NOATOTOBKA HA CTYAMM Ha Cryyau, n3paboTka u Npe3eHTaLuja Ha MPOEKTHW 3a4aum 1 CeMMHapCKK paboTy,
paboTa BO TMMOBM.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (naboparopucky, 24 vyacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv hopmm Ha akTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 | CamocTojHM 3aaaum 24 yacosu
16.3 | [JomallHo yyere 72 yacosm
17. | HaumH Ha oueHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka pabota/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 Bogosu
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymu 3a oueHyBsarse (6040B1/OLEHK) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
on 77 fo 84 6opa 8 (ocym) (C)
on 85 po 92 6oga 9 (neser) (B)
on 93 o 100 Goga 10 (mecer) (A)
19. | Ycnos 3a noTnKC 1 nonarawe Ha 3aBpLUeH UCTUT 60% ycnex oa cute NPeanCrMTHY aKTUBHOCTY
20. | Jasuk Ha koj ce u3BeayBa HacTaBata MakenoHcKu 1 AHrnncku
21. | MeToa Ha cnefiete Ha KBanuTETOT Ha HacTaeaTa CawmoeBanyauuja
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22.

Nutepatypa

3agomxutenHa nutepartypa
Pepn.
60 AsTOp Hacnos MN3naBay loonHa
1. | Hartley, R. and Zisserman, A. | Multiple View Geometry in Computer | Cambridge 2003
22.1. Vision University Press
Charu C. Aggarwal Neural Networks and Deep Learning: | Springer 2018
2. A Textbook International
Publishing
3.
[lononHutenHa nutepartypa
Pen.
600 AsTOp Hacrnos MN3paBay loonHa
Xiaoyue Jiang (Editor), Deep Learning in Object Detection Springer Nature | 2019
22.2. Abdenour Hadid (Editor), and Recognition
1. | Yanwei Pang (Editor), Eric
Granger (Editor), Xiaoyi Feng
(Editor)
2.
3.
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39 KomnjyTepcku 6a3upaHyd MEPHU CUCTEMHU

1. | Hacrno Ha HacTaBHWOT npegmeT Komnjytepcku 6asnpaHu MEpHU CUCTEMM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama
(GLMHVILLA, OFHOGHO WHCTHTYT, KATENPE, OeN) dakynTeT 3a enekTPOTEXHMKA 1 MHGOPMALICKIA TEXHONOMK
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyanm
6. | Akagemcka roguHa/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTu
8. HacTaBHuK
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Lenv Ha npeameTHata nporpama (KoMneTeHLmn):;
CTekHyBarbe Ha 3Haeka W BELUTUHM 0 0briacTa Ha KOMMjyTEPU3NPaHNUTE MEPHN CUCTEMM, BUPTYENHaTa
WHCTPYMEHTaLuja, Nporpammparse 1 KOpucTere Ha copTepcknoT naket LabVIEW.
11. | CoapxuHa Ha nporpamara:
lMoBp3yBake Ha CEH30pU CO MAKPOKOHTPOSIEPM UM NEePCOHanHmM komnjytepu. ObpaboTka Ha MEpHUOT curHar,
3acunyBare, (unTprpar-e, raneaHcka uonaumja 1 ap. NoBp3yBake Npeky 3aeAHUYKa MarucTpana v ctaHgapaxu
uHTepdejcu. IHOYCTpUCKIM MEPHO-YNpaByBayku Mpexu. KapTuuku 3a akeuanumja Ha nogatoum. BuptyenHa
WHCTpyMeHTauuja u codhteepckm nakeT LabVIEW. Pa3Boj Ha annukaTUBHM MEPHM CUCTEMM.
12. | MeToau Ha y4etse:
lMpenaBata NOAAPKaHW CO MPE3eHTaLMK Npeky CMajaoBu, HTEPAKTVBHI NpeaaBatba, BEXOU (KOPUCTEHE Ha Ompema u
codpTBEpCKM NakeTH), TUMcka paboTa, CTyauMja Ha cryyaj, NoKkaHeTM roCcT NpeJaBayu, camocTojHa uspaboTtka 1 oabpaHa
Ha NpOeKTHa 3afava W cemmnHapcka paboTa, yuere BO ENEKTPOHCKO OMKPYXyBare (Popymu, KOHCynTaLmum).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegenfa Ha pacnonoxmBoTo Bpeme 36+24+24+24+72=180
15. | ®opmMn Ha HacTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKa HacTaBa 36 yacosu
15.2 | Bexbw (nabopatopuckm, 24 yacosu
ayaMTOPMCKM), CEMUHAPX, TUMCKA
pabota
16. | Apyrv popMM Ha aKTUBHOCTU 16.1 [pOeKTHM 3aga4n 24 yacosu
16.2 | CamocCTOjHM 3agaum 24 yacosu
16.3 | [lomaluHo yyere 72 yacosm
17. | HauyuH Ha oueHyBame
171 TecToBu 30 6ogoam
17.2 | CemnHapcka paboTta/npoekT (MpeseHTauuja; NMCMeHa 1 yCcHa) 50 6oposw
17.3. | AKTMBHOCT U y4ete 20 6ogosm
18. | Kputepuymn 3a oLieHyBare (6onoBm/oLeHKa) [0 59 6ona 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
of 69 o 76 Goga 7 (ceaym) (D)
og 77 oo 84 6opa 8 (ocym) (C)
on 85 no 92 6oga 9 (neser) (B)
oA 93 ao 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTnuc 1 nonarawe Ha 3aBpLUeH UCTINT Peanwuaupanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce u3BeayBa HacTaBaTa MakenoHcku 1 AHrnmcku
21. | MeTtog Ha cneferse Ha KBanuTETOT Ha HacTasaTa WHTepHa eBanyauyja 1 aHkeTw.
‘ 22 ‘ Nurtepatypa
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3aponmkutenHa nute patypa

Pen.
600 AsTop Hacnos MN3paBay lognHa
291 1. | Maypwuawvo [u Maono Cuctemu 3a akBu3nLMja Ha CnpuHrep 2013
Emunvo nogatoun: O 0CHOBYM O NpuMeHa
9 M. Tynu ML BasnpaHa MHcTpymeHTaumja u Encesuep 2005
' ynpasyBate
3.
[lononHuTenHa nutepatypa
Pen.
6poi AsTop Hacnos MN3naBay lopuHa
299 OpnbpaHu Tpynosu WEEE Cnucanue
- 3a
1. WHCTPYMEHTaLmja
1 Mepema
2.
3.
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40 KoMmnjyTepCKH U HyMEPUYKU METOAHU BO MEeTPOJIOTHja

1. Hacros Ha HacTaBHWOT NpegMeT KomnjyTepcku 1 HyMepuyku METOAW BO MeTponoruja
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTtop Ha CTyauckaTa nporpama
(SMHHLLA, OIHOCHO MHCTUTYT, KATEAPa, OAEN) dakynTeT 3a eneKTPOTEXHMKA 1 MHEOPMALIMCKM TEXHONOMMN
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyanm
6. | Akagemcka roguHa/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTh
8. HacTtaBHuk [-p Mapuja YyHpesa-bnajep
9. lMpenycnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Uenn Ha npegmeTHata nporpama (KoMneTeHLum):
CrekHyBare 3Haetba NoBP3aHK CO KOMMjyTEPCKUTE U HYMEPUYKATE METOAM BO MeTponorujaTa.
11. | CoapxuHa Ha nporpamata:
BoBep BO KOMMjyTepCKUTE N HyMEPUYKM METOaW BO MeTponorujata. Mogenuparse, naeHTUdukaLmja 1 aHanusa Ha ypeau
1 CMCTEMM BO METpOMorujaTa. Hymepuukm METOAM 3a aHann3a Ha HenMHeapHH MojaBy BO MEPHU YPEAM U CUCTEMM.
Komnjytepcka ctaTyka u auHaMnyka aHanmaa Ha paboTHU U METPOSIOLLKM KapaKTEPUCTIKM Ha MEPHI Ypeay Ui
cucTemu. HanpeaHo cTaTucTUYKO MOZeNMpar-e M METOAM BO METPOOTMja: OLieHa Ha MepHa HEOAPEAEHOCT, AM3ajH Ha
€KCTIEPUMEHT, AETEPMUHUCTUYKIA U CTOXaCTUYKM ONTUMM3ALMCKM METOAM, aHanu3a Ha noaaToLUM 1 aHannsa Ha pusuup.
CodbTBep 3a MeTponoruja v TecTupara: cneumdukaumja Ha baparba, passoj, BanugaLyja u KOHTPOa Ha EeKCIEPUMEHTU.
TexHuku 3a (py3unja Ha NOLATOLM, MPOEKTUPALE U aHaNN3a Ha pesynTaTi of TECTUPake Ha 0CMOCOOEHOCT U1
Merynabopatopucku cnopeadu. Moaenupatre n Hymepuykin MeToam 3a MeTponoruja Bo MHayctpuja 4.0.
12. | MeToam Ha yuyete:
Mpenasarba, TUMCKa paboTa, NpeaaBatba Ha rocTv npegasavu, u3paboTka v npeseHTaumja Ha NPOEeKTHU 3a8aum u
CeMMHapcku paboTy.
13. | BkyneH pacnonoxus ¢oH Ha Bpeme 180
14. | Pacnpenenfa Ha pacnonoX1BoTo Bpeme 36+24+24+24+72=180
15. | ®opmMn Ha HacTaBHWTE aKTUBHOCTM 15.1 | lNpenaBatba — TeOpeTCKa HacTaBa 36 yacosw
15.2 | Bexbu (nabopatopucku, 24 Yyacosm
ayauTOPUCKM), CEMUHaPU, TUMCKa
pabota
16. | Opyrv hopmMu Ha aKTUBHOCTY 16.1 | lNpoeKTHW 3agaum 24 yacosu
16.2 | CamocTojHu 3aga4u 24 yacosu
16.3 | [JomalHo yyere 72 yacosu
17. | HauuH Ha oueHyBare
171 TecToBM 30 6ogosK
17.2 | CemuHapcka paboTa/npoekT (npe3eHTauuja: MMCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT U yyeke 20 6oposu
18. | Kputepuymn 3a oLieHyBarse (60a0BI/OLEHKa) f10 59 Goga 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
o 69 o 76 Goga 7 (ceaym) (D)
of 77 o 84 Gopa 8 (ocym) (C)
on 85 10 92 bona 9 (neseT) (B)
04 93 go 100 6oga 10 (necer) (A)
19. | YcnoB 3a notnuc v nonarake Ha 3aBpLUEH UCnuT Peanuaupanu aktueHocth og 15.1 go 16.3.
20. | JasuK Ha Koj Ce u3BefyBa HacTaeaTa Make[oHCKW 1 AHMIUCKK
21. | MeTop Ha criefies-e Ha KBanuTeToT Ha HacTaBaTa WHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3agomxutenHa nutepartypa

Pen.

6ipoi AsTop Hacnos MN3naBay lopnHa
1. | Alistair B Forbes, Nien-Fan | Advanced Mathematical and World Scientific 2018
Zhang, Anna Chunovkina, Computational Tools in Metrology Publishing Co. Pte.
Sascha Eichstadt, Franco and Testing XI (Series on Advances | Ltd.
Pavese in Mathematics for Applied
Sciences: Vol. 89)
221 F. Pavese, W. Bremser, A. Advanced Mathematical and World Scientific 2015
Chunovkina, N. Fischer, A. Computational Tools in Metrology Publishing Co. Pte.
2. | B.Forbes and Testing: AMCTM X (Series on | Ltd.
Advances in Mathematics for
Applied Sciences V0l.86)
F. Pavese, M. Baer, J-R Advanced Mathematical and World Scientific 2012
Filtz, A. B. Forbes, L. Computational Tools in Metrology Publishing Co. Pte.
3. | Pendrill, K. Shirono and Testing: AMCTM IX(Series on | Ltd.
Advances in Mathematics for
Applied Sciences Vol. 84)
[lononHutenHa nuTepartypa
Zggj. AsTOp Hacnos MN3naBay lognHa
F. Pavese, A. B. Forbes Data Modeling for Metrology and Birkhauser Boston, | 2009
229 Testing in Measurement Science Springer
1. (Modeling and Simulation in Science+Business
Science, Engineering and Media, LLC
Technology)
9 Richard Jennings, Fabiola LabVIEW Graphical Programming McGraw Hill 2019
" | Dela Cueva
3. Bress, Thomas J. Effective LabVIEW Programming NTS Press 2013
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41 KoMIUIEKCHHU MpPexXKU

1. Hacros Ha HacTaBHWOT NpegMeT KomnnekcHu mpexu
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTtaBHuk [-p BecHa AnpoBa, [I-p Mupko lNeTpyLueBcku
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
[a ce ycBojaT OCHOBHMTE MOMMM KOMMIEKCHW MPEXU, @ MOTOA UCTUTE Aa Ce MPUMEHAT Ha COBpeMeHM npobnemu. Pasgo;
Ha aHanUTUYKO MUCHIEHE, KPUTUYKM CMOCOBHOCTH, CMOCOBHOCT 3a yuetse. [lobueHuTe 3Haeta ce HeonxoaHu 3a
npoyyyBak-e Ha enekTpPoTeXHUKaTa 1 MHOPMALMCKATE TEXHOMOTUM.
11. | CogpxuHa Ha nporpamara:
Boseg Bo rpachosu: [Ipea; OcHoBHM rpachoBCkn anroputmu 3a npebapyBatse; CBp3aHocT. BepojaTHocTHa MeToaa:
OCHOBHa METO[a, IMHeapHOCT Ha MaTeMaTUYKO OYeKyBake, BTOP MOMEHT. Mogenu Ha cryyaju rpacosu (EpgoLu-PeHu,
Anbept-bapabacu, Bau-Ctporau). Mparosa cyHkumja. TpaHCMOPTHW MpEeXu, NpoToum v npeceum. Anroputam Ha dopa
®yrkepcoH 3a MakcMMarneH NPOTOK U MUHUMAreH npecek. [onemmu Mpexu: man cBeT, 6ecckanHm Mpexiu, CaMOCTIMYHK
Mpexu. Mepy 3a LLEHTPanHOCT, BaXHOCT W PaHAM-BOCT, KOpenayuuja Ha CTENeHNUTe Ha TeMUHbaTa, KOe(ULMEHT Ha
rpynupatse u apyru Mepu. MoeHtudukasmja Ha 3aegHULM M MOTUBM. [IHaMuKa Ha MpeXW. ENeKTpUYHM Mpex.
lMporpamcku nakeT Pajek.
12. | MeToam Ha yJetbe:
MpenaBatba NOAAPKAHM CO MPE3EHTaLMM MPeKy CMajoBu, UHTEPAKTVUBHI NPeaaBarba, BEXOU (KOpUCTEHE Ha onpema u
codTBEPCKM NAKETH), TUMCKa paboTa, CTyAuja Ha Cny4aj, NoKaHeTU rocTy npefaBayy, CaMmocTojHa u3paboTka v ogbpaHa
Ha NpOoeKTHa 3afava 1 cemuHapcka paboTa, yyere BO eNeKTPOHCKO ONKpYskyBatbe (PopyMM, KOHCYNTaLmK).
13. | BkyneH pacnonoxus (oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
ayauTOPMCKM), CEMUHAPH, TUMCKA
pabota
16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 lMpoekTHu 3agaun 24 yacosw
16.2 | CamocTojHM 3aaaum 24 yacosw
16.3 | JomaLwHo yuere 72 yacosu
17. | HaumH Ha oueHyBare
17.1 TecToBu 30 60708M
17.2 | CemuHapcka paboTta/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 yyere 20 6o00BM
18. | Kputepuymn 3a oueHysare (Gonosm/oLeHka) o 59 6oga 5 (ner) (F)
oz 60 70 68 Goga 6 (wecr) (E)
of 69 fo 76 Goga 7 (ceaym) (D)
og 77 fo 84 6ona 8 (ocym) (C)
oa 85 no 92 6oga 9 (meser) (B)
of3 93 fo 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha koj ce u3BeayBa HacTaBata MakeaoHcKu 1 AHFRMUCKH
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‘ 21. ‘ MeToa Ha cneferbe Ha KBanuTeToT Ha HacTaBaTa WHTepHa eBanyauyja 1 aHkeTu

Nutepatypa
3aponxuTenHa nuteparypa
zzgj' AsTop Hacrnos MN3paBay loonHa
221, 1. | A. Bondy, U.S.R. Murty Graph Theory Springer 2008
9 M. Newmann Networks: An Introduction Oxford 2010
' University Press
3 E.Estrada The Structure of Complex Networks | Oxford 2012
22. ' University Press

[ononHutenHa nutepartypa

ngj AsTop Hacnos /3pnasay FognHa
22.2. 1. | R Distel Graph Theory Springer-Verlag | 2010
9 U. Brandes, T. Erlebach Network Analysis: Methodological Springer 2005
' Foundations
3.
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42 KpaTKoAOMeTHM KOMYHUKAaLUH

1. Hacrnos Ha HacTaBHWOT NpegMeT KpaTkoZoMeTHU KOMyHUKaLMN
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama ®akynTeT 3a eNneKTPOTEXHMKA 1 MHGOPMALICKIA
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrmm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap A v 112 7 Bpoj Ha EKTC 6.00
KpeauTL
8. HacrtasHuk [-p BaneHTuH Pakosuk, [-p JlunjaHa aBpunoscka
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
[eduHnparbe Ha OCHOBHUTE KapaKTEPUCTUKM U CeLMUYHOCTM Ha KOMYHUKaLMK CO KpaToK JOMET. 3anosHaBatbe co
CEH30PCKM MPEXM 1 PENEeBaHTHU cTaHaapau. MpoydyBare Ha pasnnuyHW BUOOBW Ha KPATKO JOMETHU CUCTEMM 1
TexHonorun. CooABEeTHM METOAN 3a aHanM3a. 3ano3HaBake CO KOHLENTOT Ha ad-hoc Mpexu Bo cneumndunyHo Ge3XNYHO
OMNKPYXXyBatbe.
11. | CoapxmHa Ha nporpamara:
Ad-hoc Mpexu: KoHLenT, apXMTEKTypa, TEXHOMNOorMK. AHann3a Ha nepdopmaHcy Ha cneumduyHn ad-hoc acnekTu:
TONONOrKja, pyTUpare, eHepreTcka ehkacHoOCT, MeryHMBOBCKM (Cross layer) ansajH, nogobpysatba Ha M3NYKO HUBO.
Pa3nuunm ad-hoc mpexHm koHuenTn (VSN, MobunHocT). CeH30pCKM Mpexu: TEXHOMOrWM, anfmkaLum n cneymuguyHm
npobnemu. MobunHocT kaj ceH30pu, paseoj KOH aBTOHOMHM pOBOTCKK cuctemu. Peanusaumja Ha MHTENEreHTHN
onkpyxyBarsa. Machine-to-machine komyHukauumn Device-to-device. . AHanusa Ha nepopMaHCH Ha PasnyH1 MPEXHH
KoHLenTU (pyTupatbe, eHepreTcka epukacHOCT, BUCOKA AoBEpMBOCt 1 cn). MHoBaTuBHU acnekTu u peluenunja (LPWAN,
nosp3yeake Bo 06nak, BupTyenusaumja). NFC TexHomnoruja: kapakTtepucTukm, annukaLmm, noBp3yBarse CO CEH30pPU.
12. | MeTogu Ha ydetbe:
lMpenaBata NOAAPKaHW CO NPE3eHTaLMKM NPeKy CMajaoBu, HTEPAKTVBHI NpeaaBatba, BEXOU (KOPUCTEHE Ha Ompema
copTBEPCKM NaKkeTH), TMMCKa paboTa, CTyaumja Ha cnyyaj, NoKaHeTM roCcTU NpeJaBayn, camocTojHa u3paboTka 1 oabpaHa
Ha NpOeKTHa 3ajava 1 cemmHapcka paboTa, yuere BO ENEKTPOHCKO OMKPYXyBare (popymu, KOHCYnTaLmum).
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenaBarsa — TeOpETCKa HacTaBa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vacosm
AyAMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 [MpoekTHM 3a8aun 24 yacosu
16.2 CamocTojHuM 3a8a4u 24 yacosu
16.3 | [lomawwHo yyere 72 Yacosm
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka paboTta/npoekT (NpeseHTauuja; NMCMeHa 1 yCHa) 50 60p08M
17.3. | AKTMBHOCT U y4ete 20 6op0BM
18. | Kputepuymn 3a ougHysarse (6o108M/oLEHKa) [0 59 6oaa 5 (ner) (F)
og 60 go 68 6oga 6 (wecr) (E)
of 69 po 76 6oga 7 (ceaym) (D)
o 77 no 84 6opa 8 (ocym) (C)
on 85 po 92 6oga 9 (neser) (B)
og 93 go 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTnuc 1 nonarawe Ha 3aBpLUeH UCTINT Peanuaupanu aktueHoctv og 15.1 0o 16.3.
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20.

Jasuk Ha KOj Ce n3penyBa HactaeaTta

MakenoHcku 1 AHFIMCKK

21. | MeToq Ha crnefetbe Ha KBanuTeToT Ha HacTaBaTta WHTepHa eBanyaumja v aHKeTU
Nutepatypa
3agomxkutenHa nutepartypa
Zzgj. AsTOp Hacnos M3naBay FoauHa
1. | L. Gavrilovska, R. Prasad Ad hoc networking towards seamless | Springer 2006
22.1. communications
9 Alan Bensky Short-range Wireless Communication | Elsiver, Newnes | 2020
' 3rd Edition
3 P. Mercier, A. Chandrakasan | Ultra-Low-Power and Short-Range Springer 2017
" | (ed) Radios
22.
JononHutenHa nutepartypa
Ezgj. AsTOp Hacnos M3paBay FoauHa
1 S. Ahson, M. llyas (ed.) Near Field Communications CRC Press 2016
222. ' Handbook
L. Gavrilovska, S. Krco, V. Application and multidisciplinary Springer 2011
9 Milutinovic, I. Stojmenovic and | aspects of wireless sensor networks:
" | R. Trobec (editors) concepts, integration, and case
studies
3.

84




43 JIMHeapHU MaTPUYHU HepPaBEeHKM U HUBHA IPUMEHA BO yNIPaByBaYKHU CUCTEMH

1. JTuHeapHN MaTPUYHN HEPABEHKM 1 HIBHA MPUMEHA BO
Hacros Ha HacTaBHWOT NpegMeT
ynpaByBayki CUCTEMM
2. Koz
3. Cryaucka nporpama ENT
4. OpraHusaTtop Ha CTyauckaTa nporpama
dakynTeT 3a enekTpPOTEXHUKA 1 MH(OPMALIMCKA TEXHONOMN
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen)
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc ctyauu
6. | Akagemcka roguHa/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTL
8. HacTaBHuk [-p BecHa Ojnecka atkocka
9. lpenycnos 3a 3anuilyBare Ha NpeaMeToT HeMma
10. | Uenwn Ha npegmeTHaTa nporpama (KoMneTeHLum):
CrekHyBatE Ha TEMESHM 3HaeHa BO 06nacTute ond)aTeHn Co COApXMHATa Ha NPEAMETOT.
11. | CoapxuHa Ha nporpamarta:
Bosen. Hekou ctaHaapaHu npobnemu kou BkiyyyBaaT flnHeapHn MaTpuyHn HepaseHcTBa. [pobnemu koum Bknydysaar
MaTpUYHK NPECMETKU. JIHeapHW audepeHLmjanHu HKNY3uW. AHanusa Ha JIuHeapHu audepeHLmjanHm UHKNY3ui:
NPOCTOPHM CBOjCTBA. AHanu3a Ha JIuHeapHu audepeHumjanHin UHKNY3uK: BNe3Ho/M3nesHu ceojcTea. CuHTesa co
noBpaTHa Bpcka Ha cocTojou 3a [TuHeapHu andepeHumjanHu MHKNy3uu. JlypoBroT 1 METOLOT Ha MHOXUTENN. [pumeHeTn
npumepu.
12. | MeTtoau Ha yuetse:
MpenaBatba NOAAPKAHM CO MPE3EHTaLMM MPEKY CMajoBu, UHTEPAKTVUBHW NPeaaBarba, BexOM (KOpUCTEHE Ha onpema u
codhTBEpCKM NaKkeTH), TMMCKa paboTa, cTyauja Ha cnyyaj, NOKaHETM rocTM NpeaaBayn, camocTojHa uspaboTka 1 oabpaHa
Ha NpOeKTHa 3afaya 1 cemuHapcka paboTa, yyere BO eNeKTPOHCKO ONKpYxXyBarse ((popymu, KOHCYnTaLmm).
13. | BkyneH pacnonoxwus ¢oHz Ha Bpeme 180
14. | Pacnpegenta Ha pacnonoXnBoTo Bpeme 36+24+24+24+72=180
15. | dopMW Ha HaCTaBHWUTE aKTUBHOCTY 15.1 lNpenasak-a — TEOPETCKa HacTaBa 36 vacosm
15.2 | Bex6u (nabopatopuck, 24 vyacosm
ayaMTOPMUCKM), CEMUHAPU, TUMCKA
pabota
16. | Opyrv hopmMu Ha aKTUBHOCTY 16.1 [poekTHM 3a8a4n 24 yacosu
16.2 | CamocTojHM 3agaum 24 yacosu
16.3 | [lomawwHo yyere 72 yacosm
17. | HauuH Ha oueHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka pabota/npoekT (NpeseHTauuja: NCMeHa 1 ycHa) 50 Bogosu
17.3. | AKTMBHOCT M1 y4ete 20 6ogosm
18. | Kputepuymu 3a oLieHyBarse (60a0BI/OLEHKa) [0 59 6ona 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
oz 69 fo 76 6oga 7 (ceaym) (D)
on 77 1o 84 Goga 8 (ocym) (C)
og 85 0o 92 6opa 9 (neserT) (B)
on 93 go 100 Goga 10 (mecer) (A)
19. | YcnoB 3a notnuc v nonarake Ha 3aBpLUEH UCTuT Peanuaupanu aktueHoctv o4 15.1 0o 16.3
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakegoHCKu 1 AHrnmncku
21. | MeTop Ha crefiese Ha KBanuTeToT Ha HacTaBaTa WHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3agomxutenHa nutepartypa

Pen.

6ipoi AsTop Hacnos W3naBay lognHa
1. S. Boyd, L. El Ghaoui, E. Linear Matrix Inequalities in SIAM,Philadelphia | 1994
Feron, and V. Balakrishnan | Systems and Control Theory
221 Yu. Nesterov and A. Interior-point polynomial methods in | SIAM, 1994
2. | Nemirovsky convex programming, volume 13 of | Philadelphia, PA
Studies in Applied Mathematics
Kazuo Tanaka and Hua O. Fuzzy Control Systems Design and | John Wiley & Sons, | 2001
3. | Wang Analysis: A Linear Matrix Inequality | Inc.
Approach
OononHutenHa nutepartypa
I;zgj. AsTop Hacnos ZENEEER lognHa
222. 1 Fritz Schwarz Algorithmic Lie Theory for Solving Taylor & Francis 2008
' Ordinary Differential Equations Group, LLC
2.
3.
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44 JIluHeapHO ONTHMMAJIHO yIIPpaByBawe U POOYCTHO yIIpaByBaHe€

1. H JluHeapHO ONTUMANHO ynpaByBake 1 POBYCTHO
acrnoB Ha HaCTaBHWOT npeameT
ynpaByBare
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHOPMALMCKN
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TeXHonornu
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p FopjaH HaimHckm
9. lMpenycnoBs 3a 3anuilyBare Ha NpeamMeToT Hema

10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumun):

pabota Bo obnacrta.

OcnocobeHocT 3a peluaBarbe Npobrnemu 04 NMHEApHO ONTUMANHO ynpaByBakbe M 0f PobYCTHO ynpaByBatbe. Kopuctere
Ha NoBeKe MeTOAM M anropUTMK 1 U3BELYBaHE HA HYMEPUYKM PELLEHWja 3a ONTUMANHO yNpaByBakbe Ha NMHeapHUTe
CUCTEMU M 3a pobYCTHO ynpaByBatbe. MOXHOCT 3a MpUMEHA Ha HajpasnnyHi METOROMOTAM, BO CKMOM Ha JafeHaTa
COLPXMHA, Ha peanHu npobnemu of ynpaByBake U MOAENMpake, kako 1 0CNOCOBGEHOCT 3a Hay4HO-UCTPpaxyBayka

11. | CogpxuHa Ha nporpamara:
lMpobnemu Ha napameTapcka onTumusaumja. ONTMKU3aLMOHM NpoBremm kaj AuHamunyku cuctemm (6e3 1 co

BpegHocT i Mu-cuHTesa.

orpaHuuyBarba). OnTUManHo ynpaByBare CO NOBPaTHa BpCKa. [TMHEAPHM CUCTEMI CO KBagpaTeH KputepunyM. Hymepuyiku
peLLEeHja Ha ONTUMAaNHO Nporpammpatse 1 ynpaByBauki npobnemu. CUHrynapHu peLleHmrja Ha onTuMm3aumja v
ynpaByBauku npobnemu. QuchepeHumjanyu urpu. OnTuManHo duntpupatse u npeaukumja. Anrebapcku Pukatnesm
paBeHku. H-inf ynpasyBsarse. H-inf dounTtpupatse. MNapametpusaumja n pegykumja Ha ynpasyBay. banaHcupaHa pegykumja
Ha mofen. HeussecHOCT Ha MofenoT. leHepanHa pamka 3a CMHTe3a Ha pobyCTHOCT, CTPYKTypUpaHa CUHIynapHa

12. | MeToaw Ha yyerse:

OMKPYXyBak-e (POpyMM, KOHCYNTaLWK).

MpenaBarba (MpeseHTaLmuy, MHTEPaKTUBHU NpeaaBatba), BeXOU (KOPUCTEHE Ha ONpema U COPTBEPCKM NAKeTH),
Ha cryyaj, CaMoCTojHa 13paboTka 1 opgbpaHa Ha NPOeKTHa 3agaya U CeMuHapcka paboTa, yuere BO ENEKTPOHCKO

cTyavja

13. | BKyneH pacnonoxus (oHa Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxweoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 NpenaBarba — TeOpETCKa HacTaBa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 yacosy
ayaMTOPUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHM 3agaun 24 vyacosm
16.2 CamocTojHM 3a8a4m 24 yacosu
16.3 | [omawwHo yyere 72 yacosm
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka paboTta/npoekT (Mpe3eHTauuja: MMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT U yyete 20 6ogosm
18. | Kputepuymu 3a oLeHysarbe (604081/oLEHKa) [0 50 Goga 5 (ner) (F)
on 51 1o 60 6opa 6 (wect) (E)
o 61 no 70 Goga 7 (ceaym) (D)
o 71 go 80 Goga 8 (ocym) (C)
of1 81 1o 90 6oga 9 (neser) (B)
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on 91 po 100 6opa 10 (gecer) (A)

19. | Ycnos 3a noTnKC 1 nonarawe Ha 3aBpLUeH UCTUT Peanusupanu aktueHoctv o4 15.1 o 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeZOHCKN 1 AHIIIMCKM
21. | MeTop Ha cnepetbe Ha KBanuTeTOT Ha HacTakata VIHTepHa eBanyaLyja 1 aHkeTw.
Nutepatypa
3agonmkutenHa nutepartypa
zzgj. AsTOp Hacnos MN3naBay lognHa
221 1. B. D. O. Anderson, J. B. Optimal Control: Linear Quadratic Dover 2007
Moore Methods Publications
2. | Kemin Zhou, John C. Doyle Essentials of robust control Prentice Hall 1999
3 A. E. Bryson Applied Linear Optimal Control: Cambridge 2002
' Examples and Algorithms University Press
22 [ononHuTtenHa nutepartypa
zzgj. AsTOp Hacnos MN3naBay loonHa
K. Zhou, J. C. Doyle, and K. Robust and optimal control Prentice-Hall, 1996
1. | Glover Upper Saddle
22.2. River, NJ.
Jovan Stefanovski H-inf problem with nonstrict SIAM 2015
inequality and all solutions:
2. Interpolation approach,,SIAM J.
Contr. and Optim., Vol. 53, No. 4, pp.
1734—1767.
3.
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45 MalMHCKO y4yerme BO HHXKEeHEePCTBOTO

1. Hacros Ha HacTaBHWOT NpegMeT MaLunHCKO y4yerse BO UHXEHEPCTBOTO
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIUCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHoNoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p EnnsabeTa Jlasapescka
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
Mporamara ja TpeTMpa NpUMeHaTa Ha pPasnuyHK anaTtki U TEXHUKK of 0bacTa Ha MaLLMHCKOTO Y4etse U
TpaanLMOHaNHOTO COPTBEPCKO NHKEHEPCTBO 3a NPOEKTUPaH-E HA KOMMMEKCHMU MHXEHEPCKW npoLiecupadku cuctemu. Taa
T4 MOKPMBA CUTE YEeKOpW BO MPOLLECOT Ha MPOEKTUPAH-E Ha elEH MHXXEHEPCKM CUCTEM CO ENEMEHTM Ha MALLMHCKO yyetbe
of npubupareTo nogaTouy, Npeky obyvyBareTo Ha MOZenoT, na ce [0 HeroBaTa peanusaluja v npuMeHa of CTpaHa Ha
KpajH1OT KopucHUK. Mo yenewHOTO 3aBpLUyBake Ha nporpamMata UHxeHepoT ke 6uge Bo cocTojba ycnewHo a
MPUMEHYBA anropuTMU 3@ MALLMHCKO YYEHE BO KOHKPETHM MHXEHEPCKM 1 MPON3BOLCTBEHU CUCTEMM.
11. | CoapxwHa Ha nporpamara:
JeduHnumja Ha LienuTe Ha MHXEHEPCKUOT NPOEKT, Npubuparse NogaToLm U HUBHa 0bpaboTka, NpUMEHa Ha MALLMHCKOTO
yyetre, 0byyyBarbe Ha MOAENOT, MPOLeHKa Ha MOLENoT, peanusauuja Ha MOAENOT, ONCNYXyBarke Ha MOLENOT,
HaArneayBare Ha MOLENOT, OOpPXYyBare HAa MOLENOT.
12. | MeToau Ha yyete:
lpenaBatba NOAAPKaAHM CO MPE3EHTaLMKM NPeKy CNajaoBu, MHTEPaKTUBHI NpeaaBatba, BEXDW (KOpUCTEHE Ha onpema u
codhTBEpCKM NakeTH), TMMCKa paboTa, CTyamja Ha cnyyaj, NoKaHeTM rocTH NpeJaBayn, camocTojHa u3pabotka u ogbpaHa
Ha NPOeKTHa 3aaya 1 cemnHapcka paboTa, y4ere BO eNeKTPOHCKO OMKPYXXyBare (OpyMU, KOHCYTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegenba Ha pacnonoXueoTo Bpeme 30+30+30+30+60=180
15. | ®opmMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 30 vacosm
15.2 | Bexbu (nabopatopuckn, 30 vacosm
ayauTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | [dpyrv hopmu Ha aKTUBHOCTY 16.1 [poekTHM 3agaum 30 vacosm
16.2 CamocTojHuM 3agaum 30 yacosu
16.3 | [JomalwwHo yyere 60 yacosw
17. | HauuH Ha oueHyBarbe
171 TecToBU tonosu
17.2 | CemuHapcka paboTa/npoekT (Npe3eHTaumja: MMCMeHa 1 ycHa) 100 6oa0BM
17.3. | AKTUBHOCT M y4ere 6ogoBK
18. | Kputepuymn 3a oueHysare (Gonosu/oLgHka) [0 54 6ona 5 (ner) (F)
of 55 0 64 Goga 6 (wecr) (E)
oa 65 o 74 Goga 7 (ceaywm) (D)
of 75 o 84 6opa 8 (ocym) (C)
oz 85 o 94 Gopa 9 (meser) (B)
oz 95 8o 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTAKUC 1 nonarawe Ha 3aBpLUeH UCTNT Peanuaunpanu aktueHoctv og 15.1 0o 16.3
20. | Jasuk Ha Koj ce u3BefyBa HacTaBata MakeLOHCKM 1 AHIIIMCKN
21. | Metoq Ha criefierbe Ha KBanWTETOT Ha HacTaeaTa VHTepHa eBanyaumja 1 aHkeTn
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22.

Nutepatypa

3agonkuTtenHa nuTteparypa

zsgj' AsTop Hacnos W3naBau F'oauHa
22.1. 1. | Steven L. Brunton Data-driven science and Engineering | Cambridge 2019
University Press
2.
3.
[OononHutenHa nutepartypa
Eggj' AsTop Hacnos V3paBay FoouHa
222. 1 Andriy Burkov Machine Learning Engineering True Positive 2020
' Inc.
2.
3.
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46 Mojgenupame, ONTUMH3ANHja U MPOEKTHPabe BO eJIEKTPOEeHEPreTUKaTa

1. H Mopenupatse, onTummu3aLmja 1 NpoekTUpar-e BO
acrnoB Ha HaCTaBHWOT npeameT
eNeKkTpoeHepreTMkaTa
2. Kon
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 UH(OPMALMCKN
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TeXHonornu
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc ctyauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p AtaHac Mnues
9. lMpenycnoBs 3a 3anuilyBare Ha NpeamMeToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
lMpoyuyBakse 1 CTEKHyBake NPOLUMPEHU 3HAEHE 3@ HANPEeHUTE TEXHUKW 1 METOAM 32 MOAENMpare M NpoeKTMpake Ha
€NEKTPUYHM LIEHTPANM W pa3BogHM NOCTPOjku. [puMeHa Ha COBPEMEHM Hay4HU METOAM U 3HaeHa 3a onTumanHa paboTa
Ha enekTPUYHUTE LeHTPanu 1 eneKkTPOEHEePreTCKOT CUCTEM BO HOBaTa NasapHa OKOMUHA.
11. | CoapxmHa Ha nporpamara:
HanpegHu TeXHWKM 3a MOAENMPar-e W MPOEKTUPAE Ha ENEKTPOEHEPreTCKM 0BjekT.. ONTUMM3ALMOHM METOAN U HIBHA
NpUMeEHa BO enekTpoeHepreTukata. CoBpeMeHn cOPTBEPCKM anaTku 3a NPOEKTUPar-E M onTUMU3aLmja. EHepreTcku
MpoLEecK BO XMapoenekTpuiHu LieHTpanu. M3bop Ha onTumaneH 6poj Ha arperati Bo noroH. OnTumm3auuja Ha paboTa Ha
kackapHO NoBp3aHM XuapoenekTpaHu. Mogenuparse Ha nyMnHO-akyMynaumoHu LeHTpanu. Mogenupatrse Ha npoLecy Bo
TepmoenekTpanu. MoroHckm orpaHudyBama. Mogenupare Ha 0BHOBMMBM M3BOPM HA ENEKTPUYHA EHEprija.
lMpenBuayBate Ha 04EKyBAHOTO MPOM3BOACTBO HA ENEKTPUYHA eHepritja. CoBpeMeH METOAM 3a MPOEKTHParE Ha
BMCCOKOHAMOHCKM Pa3BOoAHN MOCTPOjku. MaTpuyHu MeToau 3a NpecMeTKM Ha CTPYM Ha Kycu Bpcku. [l0BEpnMBOCT Ha
eNeKTPOeHepreTcku NocTpojki. Mogenuparse 1 136op Ha onTUManHa CTPYKTypa Ha CIIOXeHU 3a3eMjyBadku CUCTEMM.
Be36egHOCT 1 NpoLieHKa Ha PU3NK O HECPEKM BO EMEKTPOEHEPreTCKI NOCTPOojkA. ONTUMM3aLMja Ha MOTOHOT Ha CROXKeEH
€NEKTPOEHEPreTCKI CUCTEM BO HOBATa NasapHa okonuHa . ®opmynauuja 1 peluaBake Ha npobremMoT Ha OnTUMasTHK
TOKOBM Ha MOKHOCT.
12. | MeToau Ha ydetbe:
lMpenaBatba NOAAPKAHW CO MPE3EHTaLMM NPeKy CMajAoBu, MHTEPAKTVBHI NpeaaBakka, BexOU (KOpUCTere Ha onpema u
cohTBEPCKM NaKeTy), TUMCKa paboTa, CTyauja Ha Cryyaj, MOKaHETM FOCTW NpeLaBaym, UCTpaxyBare, CamMoCTojHa
n3paboTka v ogbpaHa Ha NPOEKTHa 3agadya 1 ceMuHapcka paboTa, yuere BO ENTEKTPOHCKO ONKPYKyBakbe ((hopymu,
KOHCymnTaumum).
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxweoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenaBar-a — TeOpeTCKa HacTaBa 36 vyacosm
15.2 | Bex6u (nabopatopucku, 24 vyacosm
AyAMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | [pyru hopmmn Ha akTUBHOCTH 16.1 [MpoekTHM 3agayn 24 yacosw
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBu 30 6ogosm
17.2 | CemnHapcka paboTta/npoekT (MpeseHTaLyja; MMCMeHa 1 ycHa) 50 6oposw
17.3. | AKTMBHOCT U y4ete 20 6oposu
18. | Kputepuymn 3a ougHysarse (60108M/oLEHKa) [0 59 6oga 5 (ner) (F)
on 60 po 68 6oaa 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
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on 77 fo 84 Gopa 8 (ocym) (C)
og 85 po 92 6oga 9 (neser) (B)
og 93 go 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTnuMC 1 nonararse Ha 3aBpLUEH UCTUT Peanuaupanu aktusHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa Make[oHCKW 1 AHFINCKK
21. | MeToq Ha cnefetbe Ha KBanWUTETOT Ha HacTagaTa VHTepHa eBanyauja 1 aHkeTu
Nutepatypa
3agonmkutenHa nutepartypa
Eggj. AsTOp Hacrnos MN3paBay lognHa
1. | WN3bpanu Tpyoosu IEEE Transaction of Power Systems | |[EEE Press 2020
22.1. & Power Delivery
9 James A. Momoh Electric Power System Application of | CRC Press 2017
' optimization
3 Nasser D. Tleis Power Systems Modeling and Fault | Elsevier Ltd 2008
' Analyses
22.
HononHuTtenHa nutepatypa
Zggj' AsTOp Hacrnos MN3paBay loonHa
1 Jizhong Zu Optimization of Power System John Wiley and | 2016
22.2. ' Operation the Sons, Inc
Brian Hahn, Daniel Valentine | Essential MATLAB for Engineers Elsevier 2019
and Scientists Science and
2.
Technology
Books
3.
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47 Mepema BO eJIEKTPOEHEPreTCKHU CUCTEMHU

1. Hacros Ha HacTaBHWOT NpegMeT Mepetba BO €neKTpoeHepreTck CUCTEMM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
3ano3HaBarbe CO MEPHUTE CUCTEMM BO ENTEKTPOEHEPTETCKIUTE MOCTPOjKM 1 MPEXM. 3ano3HaBatbe CO COBPEMEHNTE MEPHH
cucTemu kaj “‘nameTHuTe mpexin” (Smart Grids). MepHa MHCTpymeHTaLumja 3a Mepete KBanuTeT Ha enekTpuiHa eHepruja.
11. | CogpxuHa Ha nporpamara:
XapaBepcku KOMMOHEHTU HA CUCTEMUTE 32 MOHUTOPUHT. HanoOHCKW 1 CTPYjHU CEH30pU, HUBHU MPEHOCHU (YHKLMK,
00paboTka Ha aHanorHuTe curHanu. JurutanHa obpabotka Ha MepeHuTe curHanu. MoHMTOpMpar-E Ha KBANUTET Ha
enekTpuyHa eHeprvja. MeToam 3a 0bpaboTka Ha aMnAMTYAHUTE U PPEKBEHTHUTE NPEYKMA KOW 0 AeDUHMPaAT KBANUTETOT
Ha enekTpuyHa eHepruja cornacHo IEC u EN ctaHgapauTe. ABTOMaTCKa aHannsa Ha u3MepeHuTe npeyku. AHannsa Ha
MpeyKkM co BUCOKN dhpekBeHLmMM. CUCTEMI 3a MOHUTOPMParLE BO “NMameTHUTe Mpexu” (Smart Grids). Mepetrse Ha
€NeKTPUYHa eHepruja Bo “nameTHUTE Mpexu’.
12. | MeToau Ha yyeme:
lpenaBatrba NOAAPKAHM CO MPE3EHTaLMKM NPeKy CNajoBu, HTEPAKTUBHI NpeaaBakba, BexOu (KOpUCTEHE Ha onpema u
cohTBEPCKN NakeTu), TuMcka pabota, CTyAmja Ha Cnyyaj, NoKaHeTU rocTu NpeAaBaym, camocTojHa n3paboTka 1 ogbpaHa
Ha NpOeKTHa 3afava 1 cemuHapcka paboTa, yyere BO eNeKTPOHCKO ONKpYxXyBare ((popymu, KOHCynTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lNpenaBara — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bexbu (nabopatopuckm, 24 Yyacosm
ayauTOpMUCKM), CEMUHapH, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocCTojHuM 3agaym 24 yacosu
16.3 | [lomaLHo yyere 72 yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosK
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT 1 yyere 20 6oposu
18. | Kputepuymu 3a oueHyBsarse (6040B1/OLEHKa) 0 59 Goga 5 (ner) (F)
of 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
oa 77 o 84 Goga 8 (ocym) (C)
on 85 10 92 6opa 9 (neseT) (B)
og 93 go 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTAUC 1 nonarawe Ha 3aBpLUeH UCTINT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeaOHCKM 1 AHFIICKM
21. | Metoq Ha criefierbe Ha KBanWTETOT Ha HacTaBaTa VHTepHa eBanyaumja 1 aHkeTu.
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22.

Nutepatypa

3agomxutenHa nutepartypa
Peg.
60 AsTOp Hacnos MN3naBay loonHa
1. | BoneH M. ObpaboTka Ha curHanm v npevku kaj | MEEE Mpec 2006
22.1. KBANWTETOT Ha eNekTPUHa eHepruja
9 V136paHu TpyaoBK WEEE CnucaHue 3a ncnopaka Ha WEEE
' eneKTpuYHa eHepruja
3 3bpaHu Tpyposy WEEE Cnucanue 3a WEEE
' WHCTpYMEHTaLMja U Mepera
[lononHutenHa nutepartypa
Peg.
.| AsTO Hacnos W3paBay FoguHa
222. | Opoj P i i
1.
2.
3.
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48 Mepema 4 aHa/IM3a Ha MPeKeH cO06paKaj

1. Hacros Ha HacTaBHWOT NpegMeT Mepetrba 1 aHanuaa Ha MpexeH coobpakaj
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNneKTpPOTEXHMKA 1 MHGOPMALCKA
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTtaBHuk [-p Mapko MNopjasocku
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
[inaboko no3HaBar-e Ha MEPEHETO W aHanu3aTa Ha MpexH1oT coobpakaj. CTekHyBare Ha 3Haere 3a NpUMeHa Ha
CTaTUCTUYKM METOAM BO NPOLIECUPAH-ETO, aHanm3aTta 1 Npe3eHTUpareTo Ha MepeHuTe nogatoun. CtygeHTuTe ke ce
3ano3Haat co HanpeaHUTe METOAM W anaTku 3a Mepere 1 aHanu3a Ha MpexHUoT coobpakaj.
11. | CogpxuHa Ha nporpamara:
[n3ajH, NCKyCTBO M aHanu3a Ha Mepetata Bo Mpexi. Mepetse Ha MpexHaTa UHGPACTPYKTYpa: pyTpH, NIMHKOBY,
KOHKTMBHOCT W oncer. Mepetsa Ha nepchopmaHch Ha Mpexa. Meperse Ha MpexeH coobpakaj: nakeTtw, 6ajTu, notouw,
cecun. Meperba Ha TeNeKoMyHUKaLMCKy NpoTokonu 1 annukauun: DNS, Web, Peer-to-Peer, MpexHUM urpn UTH.
Kapaktepusaupja Ha kopucTereTo Ha MpexuTe. Knacudmkaumja Ha coobpakaj n oTkpuBare aHomanuu. Keanutet Ha
uckycteo (QoE). MepcnekTusum Ha CTpyKTypaTa W cepaucute Ha WHTepHeT.
12. | MeToau Ha yyeme:
lpenaBatba, TUMCKA paboTa, u3paboTka 1 NpeseHTalmja Ha NPOEKTHU 3afaun U CeMUHaPCKK paboTw.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HAaCTaBHWUTE aKTUBHOCTM 15.1 lNpenaBarba — TEOPETCKA HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 vacosm
AyAMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTM 16.1 [MpoekTHM 3agaun 24 yacosu
16.2 CamocTojHu 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosm
17. | HauuH Ha oueHyBare
17.1 TecToBu 30 6ogoam
17.2 | CemuHapcka paboTa/npoekT (NpeseHTaumja; MMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymn 3a oueHysare (6oosu/oLeHka) 10 59 6ona 5 (ner) (F)
of1 60 70 67 Goga 6 (wecr) (E)
oz 68 no 75 Gopa 7 (ceaym) (D)
of1 76 10 83 Goga 8 (ocym) (C)
og 84 0o 91 6opa 9 (neserT) (B)
oa 92 no 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTAKC 1 nonarawe Ha 3aBpLUeH UCTnUT 60% ycnex of cuTte NPeanCrMTHU akKTUBHOCTY
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MaxkeaoHCKu 1 AHrIMCKK
21. | MeToq Ha cnefiete Ha KBanNUTETOT Ha HacTaeaTa CamoeBanyauuja
‘ 22 \ Nutepatypa
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3agonmxutenHa nuTeparypa

Esgj' AsTop Hacrnos MN3paBay loonHa
1. | Emnst Biersack (Editor), Data Traffic Monitoring and Analysis: | Springer 2013
Christian Callegari (Editor), From Measurement, Classification,
221 Maja Matijasevic (Editor) and Anomaly Detection to Quality of
Experience
Abia Moloisane, Ivan Internet Tomography: An Introduction | Cambridge 2013
2. Ganchev to Concepts, Techniques, Tools and | Scholars
Applications Publishing
3 Mark Crovella, Balachander Internet Measurement: Infrastructure, | Wiley 2006
" | Krishnamurthy Traffic and Applications
HononHutenHa nutepatypa
Pen.
29 6p0] AsTop Hacnos MN3paBay loonHa
1.
2.
3.
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49 MeToaU 3a AM3ajH HA BrpaJIMBU CUCTEMHU

1. Hacrnos Ha HacTaBHWOT NpegMeT MeToam 3a An3ajH Ha BrpagnvBy CUCTEMM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNneKTpPOTEXHMKA 1 MHGOPMALCKA
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk 0-p Jocud Koces, [1-p Mune Crojues
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumuu):
MpognaboyeH yBua Bo obnacTa u TpeHLOBUTE Kaj COBPEMEHNTE BrpafMBM CUCTEMU. Briageete Co METOAM 1 anatm 3a
aHanuaa, an3ajH, Bepudrkalmja u Banuaaumja kaj Brpagnmeute CUCTEMM.
11. | CogpxuHa Ha nporpamara:
OnwuTK KapaKTEPUCTHKM 1 TPEHAOBM Kaj BrpafIMBUTE MUKPOKOMITjY-TEPCKM CUCTEMM (BIUCOKA SOBEPIMBOCT, BUCOKU
nepdgopmMaHcK, H1CKa LieHa, H1ucka noTpoLuyeayka). KnacuuHo mogenvparse, Metoam u anatu (UML). Xapasepcko-
codpTBepcka noaenda v onTUMM3aLmja Ha Au3ajHoT. [porpamuparse, TECTUpakLe, aHannsa Ha nepdopMaHcuTe 1
onepatueHu cuctemu. MynTunpoLecopcku cucTemu, AUCTpubympaHo npoLecnpare 1 CBP3HU Mpexu. HameHcko
npoLecuparbe 3aBuUCHO of annukauujata (DSP, konpouecopu). PopmanHu metoau: Cructemcko HUBO, GyHKLMOHANEH
npocTan u onTuMK3aLmja Ha hyHKkUMKM, Mogenupatse 1 onTumMmM3alLinja Ha apxuTekTypara. Xapasep-cohTeep KoausajH,
KOCMHTE3a U ecTumaLmja. Bepudukaumja v Banuaaumja Ha Amn3ajHoT.
12. | MeToaw Ha yyerse:
lMpenaBarba NOAAPKAHW CO MPE3EHTaLMM NPeKy CMajaoBu, MHTEPAKTVUBHI NpeaaBatba, BexOU (KOpUCTeHE Ha onpema
cohTBEPCKM NakeTy), TUMCKa paboTa, CTyauja Ha cryyaj, MOKaHETU roCTM NpeaBaym, cCamocTojHa n3paboTka u ogbpaHa
Ha NpOeKTHa 3afava 1 cemmHapcka paboTa, yuere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuck, 24 vacosm
ayauTOpUCKM), CEMUHApK, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpOeKTHM 3agayn 24 vyacosm
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | JomaLlHo yyer-e 72 Yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Npe3eHTauuja: MCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT W yuetrse 20 6o00BM
18. | Kputepuymu 3a oLieHyBarbe (6040B1/OLEHK) [0 59 Goga 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
on 77 po 84 6oga 8 (ocym) (C)
on 85 po 92 6opa 9 (neser) (B)
oz 93 o 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCTUT Peanuaupanu aktusHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakegoHCKW 1 AHFINCKK
21. | MeToq Ha cneaetbe Ha KBanuTETOT Ha HacTaBaTa VIHTepHa eBanyauuja 1 aHkeTm
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22.

Nutepatypa

3apgonxuTenHa nuTepartypa
l;zgj' AsTtop Hacnos 3paBay FoguHa
1. | James K. Peckol Embedded Systems: A John Wiley and | 2008
Contemporary Design Tools Sons
221. Dake Liu Embedded DSP Processor Design: | Morgan 2008
2. Application Specific Instruction Set Kaufmann
Processors
Tabbara, B. and A., Function-Architecture Optimization Kluver 2000
3. | Sangiovani-Vincentelli, A. and Co-design of Embedded Academic
Systems Publishers
HononHutenHa nuteparypa
I;g‘gj' AsTop Hacrnos MN3paBay lognHa
Lang-Terug Wang, Yao-Wen | Electronic Design Automation: Morgan 2009
22.2. 1. | Chang, Kwang-Ting (tim) Synthesis, Verification, and Test Kaufmann
Cheng
McFarland, C. M Formal Verification of Sequentional |EEE Trans. on
2. Hardware: A Tutorial CAD of IC and
Systems
3.
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50 MeToau 3a ONTUMAJIHO IPOEKTUPaKhE M aHA/IN3a Ha eJIEKTPUYHU MalIUHU

1. MeToau 3a onTMMarnHo NpoekTUpake 1 aHanusa Ha
Hacros Ha HacTaBHWOT NpegMeT
€NEKTPUYHM MALLINHM
2. Kog
3. Cryaucka nporpama ENT
4, OpraHu3aTtop Ha cTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHUKA U MHGOPMAaLMCKLA
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHomnornu
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc ctyauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeamTy
8. HacTaBHuk [-p ora LiseTkoBckm
9. lMpenycnoB 3a 3anuLuyBare Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):
OBaa npeameTHa Nporpama Hyay 3Haeta NoBp3aHu CO COBPEMEHNTE METOAW 3a ONTMMU3aLMja U HUBHA NPUMEHa BO
ONTUMANHOTO NMPOEKTUPAHE W aHaNW3a Ha eNEKTPUYHUTE MALLUHI.
11. | CogpxuHa Ha nporpamara:
HethuHnpatrse Ha NpobnemoT Ha ONTUMArHO NPOEKTVPAHE Ha ENEKTPUYHM MaLuHK. MeTogonorvja 3a onTuManHo
NPOEKTUPaHE Ha ENEKTPUYHM MaLUUHW. M360p 1 AeduHMparbe Ha LienHaTta (hyHKLMja Ha ONTUMAHOTO NPOEKTUPaH-E.
[edunHnpatse Ha BpojoT Ha NPOMEHNMBY 1 HUBEH OMCET Ha NpoMeHa. [lednHnpatbe Ha rpaHNyYHUTE YCIoBY Ha
ONTUMArHOTO NpOEKTUpatse. VICTpaxyBare Ha BUOOBWTE HA METOAM 3@ ONTUMM3ALMja N MOXHOCTUTE 3@ HUBHA MPUMEHA
BO MPOLIECOT Ha ONTUMAITHO MPOEKTUPAHLE Ha eN1. MaLUMHW. [puMeHa Ha CTOXacTUYKM METOAM BO MPOLIECOT Ha
ONMTUMAITHO MPOEKTUPAHE HA EI1. MALLMHK (TEHETUCKM anropuTMi, asu Noruka, HEBPOHCKI MPEXM, EBOIYTUBHO
nporpamMuparbe, oNTMMKU3aLmja co cuMynaLymja Ha jaTto, cumynauumja Ha kykasuua v ap.). OnTManHo NpoekTupatse Ha en.
MaLUUHW CO efHa U NOBeKe LienHW GYHKLMM U CO KOMOMHMPaH OETEPMUHNCTUYKO-CTOXACTUYKM NpucTan. AHanuaa Ha
ONTUMArHOTO peLLeHne BO cnopeaba co NojioBHUOT MOZeN Ha en. MawwHa. MNpuMeHa Ha MeToguTe 3a onTMMMU3aLmja 3a
aHanuaa 1 ynpaByBakE Ha enl. MaLUWHW.
12. | MeToau Ha yyeme:
lMpenaBatba NoAAPXKaHM CO NPe3eHTaLMM NPEKy CNajaoBK, MHTEPAKTMBHU NpeaaBaba, BexOu (KopUCcTer:e Ha onpema
coTBEpCKM NaKkeTH), TUMCKa paboTa, CTyauja Ha cnyyaj, NoKaHeTU rocTy npegasayy, CaMmocTojHa u3paboTka 1 ogbpaHa
Ha NPOeKTHa 3aja4a U cemnHapcka paboTa, yyetbe BO efIEKTPOHCKO OMKPYXyBarbe ((hOpyMU, KOHCYNTaLmMK).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen®a Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HAaCTaBHUTE aKTUBHOCTY 15.1 NpenaBarba — TEOpPETCKa HacTaBa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 yacosy
ayAMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv hopmm Ha akTUBHOCTM 16.1 [MpOeKTHM 3agayn 24 vyacosm
16.2 CamocTojHM 3aga4K 24 yacosu
16.3 | [lomawwHo yyerbe 72 yacosm
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (NpeseHTaumja: NMCMeHa U ycHa) 50 6ogosu
17.3. | AKTMBHOCT 1 yyere 20 6ogosm
18. | Kputepuymu 3a oueHyBsarse (6040B1/OLEHKa) [0 59 Goga 5 (ner) (F)
on 60 10 68 6opa 6 (wect) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
oa 77 o 84 Goga 8 (ocym) (C)
o1 85 [0 92 6opa 9 (neser) (B)
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on 93 po 100 6opa 10 (gecer) (A)
19. | Ycnos 3a NOTAUC 1 nonarawe Ha 3aBpLUeH UCTNT Peanusupanu aktueHoctv og 15.1 0o 16.3.
20. | Jasuk Ha Koj ce u3BefyBa HacTaBata MakeZOoHCKW 1 AHTIIMCKM
21. | MeToA Ha crnepetbe Ha KBanuTeToT Ha HacTaeata /HTepHa eBanyauuja 1 aHkeTm
Nutepatypa
3agomxutenHa nutepartypa
Pen.
6poi AsTop Hacnos MN3naBay lognHa
1. | E. Arte, J. Korst Simulated Annealing and Boltzmann | John Wiley & 1997
221. Machines Sons
9 Mitsuo Gen, Runwei Cheng Genetic Algorithms and Engineering | John Wiley & 1997
' Design Sons
R. Fletcher Practical Methods of Optimization John Wiley & 1993
22. 3. Sons
[lononHuTenHa nutepartypa
Ezgj' AsTop Hacnos M3naBay loouHa
222. 1 C.A.Coello, G.B. Lamont, Evolutionary Algorithms for Solving Springer 2007
" | D.A. Van Veldhuizen Multi-Objective Problems
2.
3.
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51 MeToau Ha aHA/IM3A U 3aLITUTA OJ, eJIEKTPOMarHeTHU BJIMjaHHUja

1. MeToam Ha aHanusa 1 3alwTuTa 0 eneKTPOMarHeTHu
Hacros Ha HacTaBHWOT NpegMeT T
BNWjaHuja
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHOPMALMCKN
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TeXHonornu
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTu
8. HacTaBHuk [-p NeoHua Mpues
9. lpenycnos 3a 3anuilyBare Ha NPeaMeToT Hema
10. | Uenu Ha npeameTHaTa nporpama (KoMneTeHuun):
CrekHyBate Ha 3Haetba NoBP3aHu CO METOANTE Ha aHamnmuaa U 3alTUTa o eNekTpoMarHeTHU BninjaHuja.  Bopetse
UcTpaxysara Bo 0bracta Ha aHanmaa 1 3alTiuTa o enekTPOMarHeTHW BnnjaHuja, peLlaBarse Ha npobremu Bo uctata u
NOAroTOBKA Ha NPOEKTU CO MEPKM 3a 3aLUTUTa CO 3a3eMjyBarbe.
11. | CoapxuHa Ha nporpamara:
A3BOpu Ha enekTpoMarHeTHU BNnjaHuja, KapaKTEPUCTIKM, METOAM Ha aHanu3a 1 Mepetbe. bruonoLwkm edekTn Ha
erekTpoMarHeTHW BNujaHuja, METOAM Ha aHanusa u Mepetse, BrvjaHue Bp3 nyfe. Mogenu Ha cnpera co enekTpudHM u
€IEeKTPOHCKN enemeHTH 1 cuctemun. MeToam Ha 3aLlTuTa, ekpaHusatbe 1 3a3emjyBare. BUCOKo hpeKkBEeHLMCKM 1 NPeoHM
KapaKTepUCTUKM Ha 3a3eMjyBarbe. 3allTuTa o edhekTu Ha aTMocepcku npasHetba. MpumMeHa BO 3allTUTa Ha KPUTUYHN
WHPACTPYKTYpU 3a eHepruja 1 nHgopmawu. MNpumeHa Bo METPONOrWja, eNekTpoMarHeTHa KoMnaTnbMHOCT Ha
WHCTPYMeHTaLuja.
12. | MeToam Ha yJetbe:
MpenaBatba, TUMCKa paboTa, NpeAaBatba Ha rocTy npeaasayy, u3paboTka u NpeseHTaumja Ha NPOEKTHM 3a4aum 1
CeMuHapckm paboTy.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnomnoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuck, 24 vacosm
ayauTOpUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoeKTHM 3agayn 24 vyacosm
16.2 CamocTojHM 3aga4u 24 yacosu
16.3 | JomaLlHo yuyere 72 Yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 y4ere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarbe (6040B1/oLEgHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
o 69 go 76 6oga 7 (cemym) (D)
on 77 o 84 6oaa 8 (ocym) (C)
on 85 00 92 6oga 9 (neser) (B)
og 93 go 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTnuc 1 nonarate Ha 3aBpLUEH UCnuT 60% ycnex oa cuTe NPeAUCIUTHU aKTUBHOCTH
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakegoHCKN 1 AHFINCKK
21. | MeToa Ha cnefetbe Ha KBanuTETOT Ha HacTaeaTa CamoeBanyauuja
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22.

Nutepatypa

3apomkuTenHa nuTepartypa
Pen.
6ol AsTOp Hacnos MN3pnaBay loguHa
1. | P. Degaque, J. Hamelin Electromagnetic compatibility Oxford 1993
22.1. University Press
9 F. M. Tesche, M. V. lanoz, T. | EMC analysis methods and Wiley 1997
" | Karlsson computational models
3 L. Greev &#34;High frequency grounding”in V. | IET 2009
' Cooray, “Lightning protection”
JononHuTtenHa nutepartypa
Pen.
. | AsTo Hacnos EhELED] FoguHa
222. | 6poj P A i
1.
2.
3.
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52 MHUKpPOEeJIEKTPOHCKH U HAHOEJIEKTPOHCKH TEXHOJIOTUHU U CTPYKTYPH

1. MWKpOENEKTPOHCKN 1 HAHOENEKTPOHCKM TEXHOMOTMM 1

Hacros Ha HacTaBHWOT NpeameT
CTPYKTYpH

2. Kon

3. Cryaucka nporpama ENT

4, OpraHn3aTop Ha cTyauckata nporpama dakynTeT 3a enekTpoTeXHMKA N MHOPMALMCKM
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHomnornu

5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc ctyauu

6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00

KpeanTm
8. | HacraBHuk [O-p Jocud Koces, [1-p Katepuna Panesa
9. lpeaycnos 3a 3anuiuyBake Ha NPeaMeToT Hema

10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):

Pasbupatbe Ha TEXHOMNOLLKKUTE MOcTanku npu Mukpodabpukaumja u HaHoabpukaLmja Ha ENEKTPOHCKN KONa U HUBHOTO
BNWjaHu1e Kaj TUMMYHWUTE CTPYKTYPW BO UHTErpupaHuTe Kona. Brageewe anatku 3a NpoeKkTupare UHTerpupaqm kona 1
MeTOAM 3a BepuduKaLmja Ha KapakTepucTUKUTe.

11. | CoapxmHa Ha nporpamara:

MukpoTexHonoruja: Boee BO MUKPOENEKTPOHMKA M MUKpodabpukauuja. MaTepujanu Bo Mukpodabpukalimja.
MwuKpOENEKTPOHCKM TEXHOMOrMM (NOLATOTOBKA Ha MaTepujanoT, nutorpadmja, oudysuja, HarpuayBarse, jOHCKa
“MNnaHTaumja, MHTEPKOHEKL WK, nakyBatse). Kapaktepuctukm Ha CMOS TexHonoruja. HTerpauuja Ha

TexHonoruu. TexHonoLwuku cumynatopu. Ckanupawe Ha CMOS TexHonoruja: PasBoj Ha enekTpoHuka - o
MWKPOEJIEKTPOHMKA 0 HAHOEMNEKTPOHMKA. BoBEAHM KOHLENTH 3a HaHOTEXHoMormja. MeToam 3a dhabpukauwja Ha
HaHoMaTepujanu 1 HaHocTpykTypy (top-down, bottom-um, nano-assembly). AnaTku 3a kapakTepusaLpja Ha
HaHOCTPYKTYpW U HaHoenekTpoHcku enemenTn (ATM -Atomic, Force Microscopy, STM - Scanning Tunneling Microscopy).
MuKpOENEKTPOHCKN 1 HAHOENEKTPOHCKI CTPYKTYPU W MHTErpMUpaHu kona: OCHOBHU MUKPOENEKTPOHCKM 1
HaHoenekTpoHcku cTpykTypu (MOS koHpensaTop, MOSFET, FinFET, GunonapHu, XxeTepocTpyKTypu, MeTan-
nonynposoaHuK, 3D-cTpyktypu, MEMS, NEMS). AHanorHu, aurutarntu u CTPYKTYpu 3a MeLLaHu CUrHasmi, TEXHUKK 3a
n3eenba n CAD anatu. BucokochpekBeHLMCKM CTPYKTYpH, TeXHUKM 3a u3Benda u CAD anatku. MeToam 3a Bepudvkaumja
Ha AMS u gurutanHm cuctemu.

12. | MeToau Ha yJetbe:

MpenaBara NOAAPXaHN CO MPe3eHTaLWmM Npeky CnajaoBu, MHTEPAKTUBHW NpeaaBakba, Bexbu (kopucTere Ha onpema u
codpTBepCKY NakeTy), Tumcka paboTa, cTyanja Ha cryyaj, NokaHeTM rocTi npeaasaym, camocTojHa u3paboTka n oabpaHa
Ha NPOEKTHa 3afjaya 1 cemmnHapcka pabota, y4ere BO ENeKTPOHCKO OMKPYXyBare (hopymMu, KOHCyrnTaLmm)

13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxweoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenaBar-a — TeOpeTCKa HacTaBa 36 Yyacosm
15.2 | Bex6u (nabopatopucku, 24 vacosm
AyAMTOPHUCKM), CEMUHAPW, TUMCKa
pabota
16. | [pyru hopmmn Ha akTUBHOCTH 16.1 [NpoekTHM 3agayn 24 yacosy
16.2 CamocTojHu 3a8a4u 24 yacosu
16.3 | [lomawHo yyere 72 Yacosm
17. | HaunH Ha oueHyBatbe
171 TecToBu 30 6oposu
17.2 | CemnHapcka paboTta/npoekT (MpeseHTaLyja; MMCMeHa 1 ycHa) 50 60p08M
17.3. | AKTMBHOCT U y4ete 20 Gogosm
18. | Kputepuymn 3a ougHysarse (60108M/oLEHKa) [0 59 6oga 5 (ner) (F)
on 60 po 68 6oaa 6 (wecr) (E)
o3 69 fo 76 6oga 7 (ceaym) (D)
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on 77 fo 84 Gopa 8 (ocym) (C)
o1 85 10 92 6oga 9 (neser) (B)
oa 93 go 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuMC 1 nonararse Ha 3aBpLUEH UCTUT Peanuaupanu aktusHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa Make[oHCKW U AHFINCKK
21. | Metop Ha criefiere Ha KBanuTeToT Ha HacTasaTa /nTepHa eBanyaumja u aHkeTu.
Nutepatypa
3agonmkutenHa nutepartypa
Eggj. AsTOp Hacnos M3paBay FognHa
1. | Richard C. Jaeger Introduction to Microelectronic Prentice Hall 2002
22.1. Fabrication
9 Behzad Razavi ggsig? of CMOS Analog Integrated Mc Graw Hill 2001
ircuits
3 Charles P., Jr. Poole and Introduction to Nanotechnology: 2003 2003
" | Frank J. Owens Selected Topics
22.
HononHuTtenHa nutepatypa
Eggj' AsTOp Hacrnos MN3naBay loonHa
2. Jan M. Rabaey, Anantha Digital Integrated Circuits: A Design | Prentice Hall 2005
22.2. 1. | Chandrakasan, and Borivoje | Perspective (2nd Edition)
Nikolic
Scientific papers published in
2. relevant international journals and
scientific conferences.
3.
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53 MoOU/IHU KOMYHHUKAIUHU

1. Hacnos Ha HacTaBHMOT NpeameT MoBUnHM KOMYHMKALMM
2. Kog
3. Cryaucka nporpama ENT
4, OpraHnsatop Ha cTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeanTy
8. HacTaBHuk [-p 3opaH Xayu-Benkos
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
Pa3bupatbe Ha npuHLMNUTE 3a MOBKTHA KOMyHUKaLmja; Pasbupatbe Ha KOHLENTOT 3a eHepreTckaTa 1 CnekTpanHa
ehmkacHOCT Ha MobuneH kKoMyHuKaLuckn cuctem; CnocobHOCT 3a aHanuaa Ha nepopMaHcK Ha MOGUIHY
KOMYHMKaLCkn cuctemu; Mo3HaBake M NpUMEHa Ha pasnnyHu METOAW 3a Au3ajH U onTuMK3aLmMja Ha MOBUITHM
KOMYHUKALMCKW CUCTEMY;
11. | CoapxmHa Ha nporpamara:
Pagwo npoctuparse. Kapakrepusauuja v mogenupatrse Ha pagro MobuneH kaHan. MHtepdepeHuumja. AnsajH Ha MOOGUHM
KOMyHUKaLmckn cuctemn. MobuneH komyHukauuckn npegasaten. MobuneH komyHukaLmcki npuemMHuk. EHepreTcko
edhmkacHM KOMyHUKaLmn. EHepreTcko edmkacHn 6e3xmnyHmn cuctemu. be3kuyHo HanojyBaHM KOMYHUKALMCKN MPEXN.
BeaxuyeH NpeHoc Ha eHeprija 1 nHgopmaLyja. KoHsekcHa onTummaatmja BO MOBUITHW KOMYHUMKaL K. MaLLUHCKO yyetbe
BO MOBUMHM KOMyHUKaLmW. Inaboko y4erse BO MOBUITHM KOMYHMKaLMK.
12. | MeTogw Ha yyere:
lMpenaBarba NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajaoBu, MHTEPAKTVUBHI NpeaaBatba, BeXOU (KOPUCTEH:E Ha onpema u
cohTBEPCKM NakeTy), TUMCKa paboTa, CTyauja Ha Cryyaj, NoKaHeTU rocTy NpeaaBayyn, CamocTojHa u3paboTka v ogbpaHa
Ha NPOEKTHa 3adaya u ceMmnHapcka paboTa, yuete BO eNeKTPOHCKO OMKPYXyBatbe (hOpyMU, KOHCYTaLmm).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lNpenaBarba — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bexbu (nabopatopuckm, 24 vacosm
ayaMTOPUCKM), CEMMHAPH, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 vyacosm
16.2 CamocTojHuM 3agaym 24 yacosu
16.3 | JomaLHo yyere 72 Yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemvHapcka paboTa/npoekT (Mpe3eHTauuja: MMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT M y4ere 20 6o00BM
18. | Kputepuymu 3a oLjeHyBare (6040BM/oLieHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
of1 69 fo 76 Goga 7 (ceaym) (D)
on 77 fo 84 6opa 8 (ocym) (C)
on 85 00 92 6oga 9 (neser) (B)
o 93 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCTIUT Peanuanpanu aktueHocTv og 15.1 no 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaOHCKM 1 AHICKM
21. | MeToq Ha cneaetbe Ha KBanuTETOT Ha HacTaBaTta VHTepHa eBanyaluja 1 aHKkeTu
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22.

Nutepatypa

3agomkuTenHa nuTeparypa

Pen.
600] AsTOp Hacnos MN3naBay loguHa
221 1. | Gordon L. Stuber Principles of Mobile Communications | Springer, 4th 2017
o Editon
2 Petar Popovski Wireless Connectivity: An Intuitive Wiley 2020
) and Fundamental Guide
3.
HononHutenHa nutepatypa
Pen.
" | ABTO Hacnos M3paBay FoavHa
22.2. 6poj P A A
1.
2.
3.
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54 Mojgeupame U CUMYyJIaLMja BO UHXKEHEePCTBOTO

1. Hacrnos Ha HacTaBHWOT NpegMeT Mogenupatse 1 cuMynaLmja BO UHXEHEPCTBOTO
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIUCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHoNoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacraBHuk [-p 3opaH Xayu-Benkos, [I-p KatepuHa Xaim-Benkosa
CaneBa
9. [MpenycnoBs 3a 3anuilyBare Ha NpeaMeToT HeMma
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
/3yyyBatbe Ha pa3nuyHu METOAM 3a MaTeMaTYKO MOAENMParLE NPy CUMYyNaLmja Ha UHXEHEPCKU cuctemu; Kopuctere
CUMYynaLmu 3a aHann3a u An3ajH Ha UHXEHEPCKN cuctemu; PeluaBarse Ha UHXEHEPCKN Npobnemu Co HyMepuyK1 MeToau
1 KoMnjyTepcka cuMynauuja; NMpenosHaBare Ha NPakTUYHUTE XapABEPCKM U COPTBEPCKM OrpaHndyBarba npu cumynauuja
Ha WHXXEHepCKUTE CUCTEMMU.
11. | CogpxuHa Ha nporpamara:
MeToam 3a Mogenuparse 1 cumynaumja. 3emarbe 3HavajHu npumepouy. OueHka Ha napameTpn. CTaTUCTUYKM TECTOBW.
NuneapHa perpecwja. Mogenupatrse 1 cuMynauuja Ha BpeMEeHCKW NPOMeHnMBY cucTemu. Mogenuparse 1 cumynasmja Ha
cny4ajHu npoliecu u cuctemu. Monte Kapno metogun. MeToau 3a koHBekcHa onTuMusaLuja. CtoxacTuuka ontumumsadmja.
Mogenupatse, cumynauuja v Au3ajH Ha pasninyHn eNekTPOHCKM 1 KOMYHUKaLUMCK cucTemu. MpuMeHa Ha MaLlHCKO
yyere 3a MoLenupare 1 CMynaumja BO MHXEHepPCTBOTO.
12. | MeToau Ha ydetbe:
lMpenaBarba NOAAPKAHW CO MPE3EHTaLMKM NPeKy CMajaoBu, MHTEPAKTVBHI NpeaaBatba, BexOu (KOpUCTere Ha onpema u
cohTBEPCKM NakeTy), TUMCKa paboTa, CTyauja Ha Cryyaj, MOKaHETU roCTW NpesaBaym, cCamocTojHa n3paboTka u ogbpaHa
Ha NpOeKTHa 3ajava 1 cemmnHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpefaBaka — TeOpeTCKa HacTaBa 36 yacosu
15.2 | Bex6u (naboparopucky, 24 yacosu
ayauTOPMCKM), CEMUHAPH, TUMCKA
paboTa
16. | [pyru hopmmu Ha aKTUBHOCTH 16.1 MpoeKTHW 3agaun 24 yacosw
16.2 | CamocTojHM 3aaum 24 vacosu
16.3 | JomallHo yyerbe 72 yacosu
17. | HaumH Ha oueHyBatbe
171 TecToBu 30 60708M
17.2 | CemvHapcka paboTa/npoekT (Npe3eHTauuja: MMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT M y4ere 20 6o00BM
18. | Kputepuymn 3a ougHysarse (Go108u/oLeHKa) [0 59 6oga 5 (ner) (F)
oz 60 70 68 Goga 6 (wecr) (E)
04 69 fo 76 6oga 7 (cenywm) (D)
on 77 oo 84 6opa 8 (ocym) (C)
oa 85 no 92 6oga 9 (meser) (B)
op 93 o 100 Goga 10 (mecer) (A)
19. | Ycnos 3a noTnMC 1 Nonarawe Ha 3aBpLUeH UCTIUT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcku 1 AHrnnCKu
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‘ 21. ‘ MeTop Ha cnefere Ha KBanuTeToT Ha HacTaBaTa

WHTepHa eBanyauyuja 1 aHkeTy

22.

Nutepatypa
3aponxuTenHa nuteparypa
I;zgj. AsTOp Hacrnos MN3paBay loonHa
1. | Reuven Y. Rubinstein and Simulation and the Monte Carlo Wiley- 2016
22.1. Dirk P. Kroese Method Interscience, 3rd
Edition
9 Soren Asmussen and Peter Stochastic Simulation: Algorithms Springer 2007
" | W.Glynn and Analysis
3.
OononHutenHa nuTepatypa
999 Eigj AsTOp Hacnos N3pnaBay loguHa
1.
2.
3.
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55 Mojgeupame U cCUMyJialMja Ha Na3apuTe HA eJIEKTPUYHA eHepruja

1. H Mogenupatse 1 cumynaumja Ha nasapuTe Ha enekTpuyHa
acrnoB Ha HaCTaBHWOT npeameT .
eHepruja
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA U MHGOPMALICKU
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOMNornm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTL
8. HacTaBHuk [-p Metap Kpcrescku
9. lMpenycnoBs 3a 3anuilyBare Ha NpeamMeToT HeMma

10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumun):

3anosHaBatbe CO METOAMTE 32 MOAENMPAkLE HA Pa3NUYHUTE BUAOBW Ha Nasapy Ha eNeKTpUYHa eHepruja, BKIy4YUTenHo 1
nasapu 3a 6anaHcHa eHepruja, pe3epsy 1 Apyrn NoMoLLHK yenyri. OcnocobeHOCT 3a kpenparbe Ha CothTBEPCKM
PeLLEHja 32 aHanM3un Ha PErYOHANHOTO MHTETPUPaK-E Ha NasapuTe, BNivjaHue Ha 3ronemMeHoTo npucycTeo Ha OVE Bp3
LieHaTa Ha na3apoT v cn. Cnefere Ha HajHOBUTE TPEHAOBU HA MHTErpUpare Ha ypeau 3a cknagupatbe Ha enekTpuyHaTta
eHepruja u ynpasyBatbe CO ONTOBAPYBAHETO BO Na3apuTe Ha enekTpuyHa eHeprija.

11. | CogpxuHa Ha nporpamara:

1. Mogenupatbe Ha noHyaaTa Ha nasapot: Mogenvparse Ha NPOU3BOACTBOTO Of Pa3nvyH1 BUAOBU Ha U3BOPY —
TepMoenekTpanu, xugpoenektpaHu OVE; MapruHanHm TpoLlouy 3a Npom3BoACTBO; Braosw Ha MoHyam Ha nasapuTe Ha
eneKTpuYHa eHepruja — 6ok NoHyaw, NoBp3aHu NoHyaw. 2. Mogenupatse Ha nobapyBaykata Ha na3apot: EnactuiHoct
Ha nobapyBaykaTa; YnpaByBatbe CO onToBapyBate; Cknagupare Ha enektpuyHata eHeprija. 3. Ontumnsaupja Bo
paboTata Ha nasapwute: [pumeHa Ha NuHeapHO Nporpammparse 1 MeLLaHo LienobpojHo nporpammparse npu
onTMMM3aLja Kaj nasapute. 4. AHanW3M Ha Nas3apoT Ha enekTpuyHa eHepruja: BrivjaHue Ha npomssoacTaoTo og OUE Bp3
LieHaTa Ha nasapoT; Bnnjanue Ha ynpaByBareTO CO ONTOBapyBake 1 MHTErPUPaHETO Ha ypeau 3a cknaaupare Ha
enekTpU4Ha eHeprija Bp3 LieHaTa Ha nasapot. 5. Mogenvpatse Ha nasapv Ha pesepsu 1 6anaHcHa eHeprija: TpoLuouy
3a banaHcupatbe, Mogenupatbe Ha NoHyAUTe Ha NasapoT 3a pe3epsy 1 GanaHcHa eHepruja. 6. PernoHanHo
WHTerpuparbe Ha nasapute: CnojyBame Ha NasapuTe Ha enekTpUYHa eHepruja — MeToam Co JocTaneH NpekyrpaHnyeH
NPEHOCEH kanauuTeT, MeToam 6asmpaHu Ha TEKOBM Ha MOKHOCTH; Per1oHarnHo uHTerpuparse Ha nasapuTte Ha pe3epsau 1
BanaHcHa eHepruja — pasmeHa v CnofenyBare Ha pe3epBy, HeTuparbe Ha AebanaHcy, 3aeAHUYKM NUCTY 3a akTUBaLmja
Ha pe3epsu.

12. | MeToaw Ha yyerse:
MpenaBatsa, TMMCKa paboTa, NpeAaBatba Ha rocTy npedasavyy, u3paboTka v NpeseHTaumja Ha NPOEKTHU 3a0aum 1
cemuHapcku paboty.

13. | BKkyneH pacnonoxus (oHz Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxueoTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTU 15.1 lMpenaBaka — TEOpETCKa HacTaBa 36 vacosm
15.2 | Bexbu (nabopatopuck, 24 yacosm
ayauTOpUCKM), CEMUHapH, TUMCKa
pabota
16. | Opyrv popmm Ha aKkTUBHOCTM 16.1 [pOeKTHM 3aga4n 24 yacosu
16.2 CamocCTojHuM 3agaym 24 yacosu
16.3 | [JomaLHO yyere 72 Yacosm
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemvHapcka pabota/npoekT (Npe3eHTauuja: MMCMEHa 1 yCHa) 50 60p08M
17.3. | AKTMBHOCT U yyete 20 6ogoBm
18. | Kputepuymu 3a oLeHysarbe (604081/oLgHKa) Ao 59 6oaa 5 (ner) (F)
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on 60 po 68 6oga 6 (wecr) (E)
of 69 po 76 6oga 7 (ceaym) (D)
on 77 fo 84 Gopa 8 (ocym) (C)
o 85 0o 92 6oaa 9 (neser) (B)
on 93 no 100 6opa 10 (gecer) (A)
19. | Ycnos 3a noTnuc 1 nonarawe Ha 3aBpLUeH UCTINT 60% ycnex of cute NpeamncriMTHY akTUBHOCTY
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcKu 1 AHTRUCKK
21. | MeToq Ha crnefetbe Ha KBanuTeToT Ha HacTaBaTta CamoeBanyauuja
Nutepatypa
3aponxuTenHa nutepartypa
Zzgj. AsTOp Hacnos MN3naBay loonHa
1. | Daniel S. Kirschen, Goran Fundamentals of Power System Wiley 2018
22.1. Strbac Economics, 2nd Edition
9 Nojavan, Sayyad, Zare, Electricity Markets - New Players and | Springer 2020
" | Kazem (Eds.) Pricing Uncertainties
3 Derek W. Bunn (Editor) Modelling Prices in Competitive Wiley Finance 2004
: Electricity Markets
22.
HononHutenHa nutepartypa
Zzgj. AsTOp Hacnos M3naBay loouHa
M. Kpctecku ,JIpMeHa Ha METOAOT Ha YKUM/OENT 2018
299 ONTUMAarHK TEKOBU Ha MOKHOCT 3a
1 eukacHo MCKOPCTYBalbE Ha
' pecypcuTe 3a perynauuja npu
pernoHanHo banaHcuparbe” —
[OKTOpCKa AucepTauuja
2.
3.
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56 MojgeMpame HAa MUKPOMPEXH 6a3MpaHU Ha HAIIOHCKHU UHBepPTep

1. | Hacnos Ha HacTaBHMOT npeameT Mopenuparse Ha MUKpOMpeXxu BasvpaHyu Ha HaNoHCKM MHBEPTEP

2. | Kog

3. | Cryaucka nporpama ENT

4. | OpraHu3aTop Ha CTyguckaTa nporpama
(eAMHMLA, OBHOCHO MHCTUTYT, KaTeapa, dakynTeT 3a eneKTPOTEXHUKA 1 MHEDOPMALIMCKM TEXHONOMMN
oagen)

5. | CteneH (nps, BTOp, TPET LMKMYC) TpeT uuknyc ctyauu

6. | Akagemcka roguHa/cemectap VA v 112 7 Bpoj Ha EKTC 6.00

KpeanTu

8. | HacTaBHuk [-p FopaH Padbajnoscku

9. | MNMpeaycnos 3a 3anuLlyBake Ha NPeAMETOT Hema

1 | Llenu Ha npeameTHaTa nporpama (KoMneTeHumm):

0. | CTyneHTUTE Ha TPET LMKNYC CTyauM ke G1AaT KOMNETETHN U ke Ce CTEKHAT CO BELUTUHM 32 NPOEKTUPare Ha OCHOBHUTE
€IeMEHTU Ha eiHa MUKPOMpeXa Co AUcTpubyTunBHU reHepaTopu Basupann Ha 06HOBNMBY U3BOPU Ha eHepruja. VcTo Taka
33 CUHXPOHWSMPatLE HA MUKPOMpEXaTa, ke HayJyaT 4a ro perynmpaar NpoTOKOT Ha aKTWBHATa M peakTUBHATa eHepruja KoH
1 04 MUKPOMpEXaTa Co MOMOLL Ha T.H HAaMOHCKO-(PPEKBEHTHA KOHTPOIIA Ha eHepreTckuTe npeobpasyBaun

1 | CoopxwuHa Ha nporpamara:

1. | Perynauuja Ha eHepreTckuTe npeobpasysaun (EM)so mukpompesxm (MM) 1. EN 3a Hanojysate Ha MM - Mogenupatse Ha
EM noepaaH Ha MM - cTpyjHa perynauuja 6asupaHa Ha CUHXPOH pedhepeHTeH KOOpAMHATEH CUCTEM -TpyjHa perynaumja
BasnpaHa Ha cTaumoHapeH pedepeHTeH koopauHateH cuctem 2. ENM sa opmmuparse Ha MM: HanoHCKW 1 CTPYjHU
perynaumoHu kpyrosu 3. EMN sa nogpiuka Ha MM: perynaiuja Ha akTuBHa M peakTuBHa MOKHOCT 4. BnivjaHue Ha MpexHaTa
“MNeaaHca Bp3 perynaupmjata Ha dpekseHuUmjaTa n HanoHOT Ha MM - MHAYKTMBEH TOBAp - aKTUBEH TOBAP - OMLIT CRyYaj -
perynaumja Ha BupTyenHa uMnegaHca Ha mpexa -P/V u Q/f perynauuja

1 | MeToau Ha yyerse:

2. | MNpepaBatba Ha NPeaMETHUOT Npodecop U NpefaBatba Ha rocTy NpeaaBayn NoAAPKaHM CO MPE3eHTaLMM NPeKy CnajLoBy,
WHTEPaKTUBHW NpefaBakba, BexOu (KopucTere Ha onpema 1 copTBEPCKM NakeTH), camocTojHa u3paboTtka 1 oabpaHa Ha
MpOEKTHa 3aaaja 1 cemuHapcka pabota, y4ere BO eNeKTPOHCKO OMKPYxXyBare (popymu, KOHCynTaLum).

1 | BkyneH pacnonoxms goHa Ha Bpeme 180

3.

1 | Pacnpegenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180

4,

1 | ®opmu Ha HacTaBHUTE 15.1 NpenaBarba — TEOpPETCKa HAaCcTaBa 36 yacosw

5. | aKTMBHOCTM 15.2 Bexbu (nabopaTopuckm, ayauTOpUCKM), CEMUHAP, 24 yacosy

TMMCKa paboTa
1| Opyr coopmu Ha 16.1 MpoekTHM 3aaaum 24 yacosm
6. | akTMBHOCTH 16.2 CamocTojHM 3apaum 24 yacosu
16.3 [omaliHo yyerbe 72 yacosu
1 | HaumH Ha oueHyBatbe

7. 17. | TecToBu 30 6oa0BM

1
17. | CemmuHapcka paboTa/npoekT (Npe3eHTaumja: MMCMeHa 1 ycHa) 50 6ogosu

2
17. | AKTUBHOCT M yuere 20 6oposu

3.
1 | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) [0 59 6oaa 5 (ner) (F)
8. o 60 o 68 Goga 6 (wecr)
(E)
o4 69 no 76 6ona 7 (cepym)
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(D)
oa 77 no 84 6opa 8 (ocym)
(€)
on 85 0o 92 6opa 9 (neser)
(B)
o 93 no 100 6opa 10 (mecer)
(A)
YcnoB 3a NOTNNUC ¥ NoNarame Ha 3aBpLUEH
nenut 60% ycnex of cuTe NPEeAMCIUTHU aKTUBHOCTY
Jasuk Ha koj ce n3BeayBa HacTaBaTa
MakegoHCKu 1 AHrInCKK
MeTona Ha cnefere Ha KBanuTeToT Ha
HacTaBaTa CamoeBanyauuja
Nutepatypa
3aponxutenHa nuteparypa
Pe
) lon
| AsTOp Hacnos M3paBay
Bpo
j
1. | K.D. “Voltage and frequency droop control in low voltage grids by distributed Dept. 200
Braband | generatros with inverter front-end”, Ph.D. dissertation, Elektrotechni | 6
ere ek,
Katholieke
Univ.
Lueven,
Leuven,
Belgi'e
3Joan | Control of Power Converters in AC Microgrids IEEE 201
221 Rocaber TRANSACTI | 2
t, ONS ON
Member POWER
, [EEE, ELECTRONI
Alvaro CS, VOL. 27,
Luna, NO. 11,
Member NOVEMBER
, [EEE, 2012
2. | Frede
Blaabjer
9
Fellow,
IEEE,
and
Pedro
Rodr’ig
uez,
Senior
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Member
, |[EEE
P. Power System Stability and Control Emeryville, 199
3. | Kundur CA: 3
McGraw-Hill
[lononHutenHa nutepatypa
Pe
log
| AsTOp Hacnos M3gaBsay :
Bpo a
M. C. “Control of parallel connected inverters in standalone AC supply systems "
Chando I[EEE Trans. | 199
rkar, D. Ind. Appl., 3
1 M. vol. 29, no.
" | Divan, 1, pp. 136—
and R. 143,
Adapa Jan./Feb.
222, 1993
©
Suleima 2014 John 201
nM. Wiley & 4
Sharkh, Sons, Ltd.
Moham Published
mad A. 2014 by
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2. |, Sons, Ltd.
Georgio
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dakis
and
Babar
Hussain
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57 MojgeMpame Ha NOJIYIIPOBOAHUYKHU €JIEKTPOHCKM eJ1IeMEeHTH

Mogenupatrbe Ha nonynpoBOAHNYKN eNEKTPOHCKN

Hacnos Ha HacTaBHUOT npegmet
enemMeHTn

Kon

Cryaucka nporpama ENT

OpraHu3aTtop Ha cTyauckaTa nporpama dakynTeT 3a eNneKTPOTEXHMKA M MHGOPMALMCKM
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMorm

CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu

Bpoj Ha EKTC
KpeauTm

Axapemcka roauHal/cemectap 1 w12 7 6.00

HacTaBHuk [-p KatepuHa Panesa

I'Ipe,qycnos 3a 3anunwlyBak€e Ha npeamMeToT HEMa

Llenn Ha npeameTHaTa nporpama (KoMneTeHLUmum):

Mo 3aBpLUyBak-e Ha KYpCoT, CTYAEHTOT Ke ja pa3bupa cuankata Ha NoNynpoBOAHUYKATE MaTepujani n eNeMeHTH, Ke
pa3bupa TEXHUKUTE Ha MOAENMPar-E HA NOMYNPOBOAHWYKUTE €MEKTPOHCKM EMEMEHTM 1 ke 3Hae Aa u3paboTyea
CUMYNaTopu Ha NoNynpPOBOAHUYKA ENEKTPOHCKA ENeMEHTH.

1.

CoppKuHa Ha nporpamara;

Bosep BO huanka Ha NoOMyNPOBOAHULM: EHepreTcka CTPYKTYpa, KOHLENT Ha epekTBHA Maca, hyHKLMja Ha ryCTWHa Ha
KBaHTHW cOCTOjOW, KOHLeNT Ha PepMMEBO HMBO, NOMyKNAcKYHa TEOpMja 3a TPAHCMOPT Ha MOABWKHU HOCUTENN,
BonumaHoBa TpaHCNOpPTHA paBeHka, NPOLIECH Ha pacejyBatse, pellaBake Ha bonlmaHoBaTta TpaHCnopTHa paBeHKa co
RTA (Relaxation-Time Approximation). [JuHamuka Ha NOABWKHUTE HOCUTENM: LpNUT, Andy3uja, NOABUXKHOCT
MEXaHW3MK Ha reHepaumja 1 pekombuHaLmja, paBeHKM Ha KOHTUHYWTET 3a €MEKTPOHM M Npa3HuHU, MyacoHOBA paBeHKa,
XMAPOLMHAMUYKM PaBEHKW, TyHenmuparse. Mogenupatrbe Ha: NOABVIKHU HOCUTENN, TEHEPaLIMOHO-PEKOMOMHALIMOHU
npoLiecu, TepMmyKaTa NPOBOAHOCT, FEeHEPUpake Ha TONMMHA BO NOAYNPOBOAHULN. [pudTHO-AMMY3HM CuMynavmm:
1360p 1 ckanupare Ha Bapujabnu, rpaHnyHK YCOBM M OCHOBHM NPOLIEAYPY BO MOAENUPAETO Ha ENEKTPOHCKNTE
ernemeHTu. TeXHUKKU Ha AUCKpeTM3aLmja Ha OCHOBHUTE NOMNYNPOBOAHWYKA PAaBEHKU: METOZA Ha KOHEYHM Pa3nuKK,
AuckpeTu3aumja Ha MyacoHoBaTa paseHka, Sharfetter-Gummel guckpeTusauuja Ha paBeHKaTa Ha KOHTUHYUTET,
HYMEpPUYKM METOAM 3a pellaBatbe Ha [yacoHoBaTa paBeHKa 1 paBeHKUTE Ha KOHTUHyuTeT. MoHTe-Kaprno MeToaa 3a
peluaBare Ha bonumaHoBaTa TpaHCNOPTHA paBeHka. Yekopyu 3a peanusaumja Ha CUMynaTop Ha efeKTPOHCKM efleMEHTH
BasnpaH Ha YecTnykn. Mogenmparse Ha KBaHTHO-MexaHuuku ecpexTu: LpeauHrepoBa paBeHka, BOBe BO CodhTBepckaTta
anatka SCHRED, mogenupate Ha MOS ctpykTypy co nomolu Ha SCHRED.

12.

MeToam Ha yJetbe:

lMpenaBatba NoAAPXKaHM CO NPe3eHTaLMmn NPeKy CNajaoBu, MHTEPaKTUBHM NpeaaBatsa, BeXOU (KOpUCTERE Ha onpema 1
copTBEpCKM NaKkeTH), TUMCKa paboTa, CTyaurja Ha cnyyaj, NoKaHeTU rocTy npegasayy, CaMmocTojHa u3paboTka n ogbpaHa
Ha NpOeKTHa 3afava 1 cemuHapcka pabota, yuere BO eNeKTPOHCKO ONKpYxXyBarbe (PopymMu, KOHCYNTaLum).

13.

BkyneH pacnonoxms goHa Ha Bpeme 180

14,

Pacnpegenba Ha pacnonoxueoTo BpemMe 36+24+24+24+72=180

15.

®opmK Ha HAacTaBHMTE akTUBHOCTK 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm

15.2 | Bexbu (nabopatopuck, 24 vyacosm
ayaMTOPUCKM), CEMMHAPH, TUMCKa
pabota

16.

Opyrv popmm Ha akTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu

16.2 CamocCTojHuM 3agaym 24 yacosu

16.3 | [lomalwHO yyere 72 yacosu

17.

HauuH Ha oueHyBae

171 TecToBM 30 6ogosu

17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaLuja: TMCMEHa 1 yCHa) 50 6oposw

17.3. | AKTMBHOCT 1 yyere 20 6ogosm

18.

Kputepuymu 3a oLeHyBakbe (6ogosu/oLeHka) [0 59 Goga 5 (ne) (F)
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0 60 oo 68 6oaa 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
of 77 fo 84 6opa 8 (ocym) (C)
of 85 8o 92 Gopa 9 (neser) (B)
on 93 o 100 bopa 10 (meceT) (A)
19. | Ycnos 3a noTAUC 1 nonarawe Ha 3aBpLUEH UCTINT Peanuaunpanu aktueHoctv og 15.1 go 16.3
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakenoHcKu 1 AHFRMCKH
21. | MeToa Ha crnefer-e Ha KBanuTeToT Ha HacTaBara WHTepHa eBanyaumja v aHKeTH
Nutepatypa
3agonxutenHa nuteparypa
Zzgj AsTOp Hacnos M3paBay loonHa
1. | D. Vasileska, S. M. Goodnick | Computational Electronics: From Taylor and 2010
22.1. and G. Klimeck Semi-Classical to Quantum Francis
Transport Modeling
9 Kazutaka Tomizawa Numgrical Simulatiqn of Submicron Artec;h House 1993
' Semiconductor Devices Publishers
22. 3
[lononHutenHa nuTepartypa
zsgj' AsTOp Hacnos M3pnaBau FoauHa
222 1 S. 0. Kasap Principles of Electronic Materials McGraw-Hill 2002
' and Devices
2.
3.
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58 Mo;:(epHn €JICKTPpUYHH, Xl/lﬁpI/IAHI/I €JICKTPpUYHHU U BO3UJId CO TOPUBHHA KeJInu

1. HaGnOB Ha HACTABHIUOT MPEAMET xiﬂiprm €NEKTPUYHM, XMOPUOHU ENEKTPUYHM 1 BO3WNA CO FOPUBHU

2. | Kog

3. | Cryaucka nporpama ENT

4. | OpraHnsaTtop Ha cTyauckaTa nporpama
(eauHMLa, OAHOCHO MHCTUTYT, KaTeapa, dakynTeT 3a enekTPOTEXHUKA U MHGOPMALMCKN TEXHONOTUM
opgen)

5. | CreneH (npB, BTOP, TPET LMKITYC) TpeT uuknyc cTyanu

6. | Akagemcka roguHa/cemectap :g unu 7. | Bpoj Ha EKTC kpeayw 6.00

8. | HacraBHuk [-p CHexaHa YyHaesa

9. | MNpeaycnos 3a 3anuiLyBatbe Ha NpeaMeToT Hema

10. | Llenw Ha npegmeTHaTa nporpama (KOMNeTeHLmum):

Llen Ha npeaMeToOT e 3ano3HaBare Ha CTyAEeHTUTE CO HanpeaHaTa Teopuja Ha MOLEPHUTE eneKTPUYHK, XMBpUaHO
eNeKTPUYHM BO3MMa 1 Bo3unata co ropusHu kenuu. Co yCreLLHo 3aBpluyBae Ha KypcoT CTYAEHTOT ke Buae ocnocobeH
fAa ro pasbepe paboTEHETO 1 KOMMOHEHTUTE Ha ENEKTPUYHUTE, XUDPUOHUTE ENTEKTPUYHI BO3WMA W BO3UNATa CO FOPUBHU
kenuu. CTYREHTOT ke cTekHe NpoaiaboyeHm 3Haeta 3a NPeAn3BULMTE Of MHTETPUPAETO Ha ENTEKTPUYHITE BO3UNA BO
Mpexara.

11. | CogpxuHa Ha nporpamara:

EnekTpudpnkaupmja Ha Bosuna. EnekTpuynm Bo3una. XubpuaHu enekTpuyHm Bosuna. Boauna co ropusHm kenun. Cuctemu
3a ckrnaguparbe Ha eHeprija Bo Bosunara. CTauuoHapHO U AMHaMUYKO BECKOHTAKTHO MOMHEHE Ha eneKkTpUYHI Bo3una.
WHTerpupatbe Ha enekTprUyHK BO3WMa BO Mpexa. BrivjaHne Ha enekTpuiHUTe BO3UNa Bp3 AUCTPUBYTUBHATA MpeXa.
OnTumanHo nomnHerbe Ha Bo3una. AHann3a Ha XMBOTEH BeK W AerpagalmMoHn acnekTu Ha 6aTepuuTe Kaj enekTpudHuTe
BO3MIa.

12. | MeToaum Ha yyere:

MpenaBatba, TUMCKa paboTa, M3paboTka 1 Npe3eHTauUmja Ha NPOEKTHM 3aaau4n U CeMUHAPCKN paboTy.

13. | BkyneH pacnonoxms qoHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnomnoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HAacTaBHUTE aKkTUBHOCTU 15.1 | MNpenaBatba — TEOPETCKA HAacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, aygutopucku), 24 vyacosm
CeMMHapu, TUMcKka paboTa
16. | [pyru oopmn Ha akTUBHOCTM 16.1 | MNpoekTHW 3aga4u 24 vyacosm
16.2 | CamocTojHu 3agaum 24 yacosu
16.3 | [omaLlHo yyerbe 72 yacosu
17. | HaumH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka paboTa/npoekT (Mpe3eHTauuja: nCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT W yuerse 20 6o00BM
18. | Kputeprymu 3a oLgHyBatbe (GooBu/oLeHKa) 10 59 Gopa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
o 69 no 76 6oga 7 (ceaym) (D)
op 77 o 84 Gopa 8 (ocym) (C)
on 85 00 92 6oga 9 (neser) (B)
o 93 no 100 6oga 10 (necer) (A)
19. | YcroB 3a noTnuc 1 nonarake Ha 3aBpLuUeH 0
venuT 60% ycnex o4 cuTe NPeanCrMTHN aKTUBHOCTY
20. | Ja3swuk Ha kOj Ce u3BeayBa HacTaBata MakenoHcku 1 AHFInCKM
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21. | MeTog Ha cnepdere Ha KBanNWUTETOT Ha C .
amoeBarnyauuja
HacTaBata
Nutepatypa
3aponxuTenHa nuteparypa
Esgj' AsTop Hacnos N3pnaBay loaunHa
1. | Chris Mi, M. Abul Hybrid Electric Vehicles: | Wiley 2018
Masrur Principles and
Applications with
221 Practicg[ Perspectives,
2nd Edition
James Larminie, Electric Vehicle John Wiley & Sons Ltd 2012
2. | John Lowry Technology Explained,
second edition
edited by Professor | Grid integration of John Wiley & Sons, Ltd 2013
3. | Qiuwei Wu electric vehicles in open
electricity markets
22.
[OononHuTtenHa nuTepatypa
Esgj' AsTop Hacnos N3pnaBay loanHa
European Electric vehicles from life | EEA Report No 13 2018
1. | Environment cycle and circular
Agency economy perspectives
229 Reza Fachrizal*, Smart charging of 2020
Mahmoud electric vehicles www.journals.elsevier.com/etransportation
Shepero, Dennis considering photovoltaic
2. | vander Meer, power production and
Joakim electricity consumption: A
Munkhammar, review
Joakim Widen
3 International Global EV Outlook 2019 | IEA 2019
" | Energy Agency
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59 MpexxHa BUpPTyeM3anyja

1. Hacnos Ha HacTaBHMOT NpeameT MpexHa BupTyenusaumja
2. Kog
3. Cryaucka nporpama ENT
4, OpraHnsatop Ha cTyauckaTa nporpama ®akynTeT 3a eNneKTPOTEXHMKA 1 MHGOPMALICKIA
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrmm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Axagemcka roguHa/cemectap A v 112 7 E;?;é :TaMEKTC 6.00
8. HacrtasHuk [-p BaneHtuH Pakosuk, -p daHnen [eHKoBCku
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
3anosHaBatbe CO KOHLIENMTOT Ha MpEXHa BUPTyenu3aumja u BupTyennsaumja Ha dyHkumun. JecmHupatse Ha npobnemute
noBp3aHu pacnpeaenta Ha BUPTYENHU Pecypey 1 onTummusaumja.
11. | CogpxuHa Ha nporpamara:
KoHuenT Ha BupTyenuaauwja. Anatku 3a BupTyenusaumja. Cuctemcku ausajH 3a BupTyenusauuja 6asmpar Ha OpenStack.
BupTyenusauwja Ha cepsuck. BupTtyenusauuja Ha npucTanHu TexHonoru. Buptyenusauuja Ha ypeau. Acnektu Ha
BMPTYENHK pecypcu. OnTuMm3aumja Ha BUPTYenHu pecype. Auctpubympanu BUpTYenHu pecypc. KoHuenTu Ha
komyHukaumja Bo obnak. Cloud RAN. CodhtBepckm aedpuHupaHu ypeam u Mpesxi. uHamuuka pekoHgurypaumja u
apanTtaupja. CamoopraHuaupaykii KOMyHUKaLMCKU CUCTEMM.
12. | MeToau Ha ydetbe:
lMpenaBatba NOAAPKAHW CO MPE3EHTaLMKM NPeKy CrajaoBu, HTEPAKTUBHU NPeaaBakba, BEXOM (KOpUCTEH:E Ha onpema u
COTBEPCKM NAKeTH), TUMCKa paboTa, CTyaunja Ha Cnyyaj, NOKaHETM roCTU NpeaBaYn, camocTojHa uspaboTka 1 oabpaHa
Ha NPOEKTHa 3afa4a U cemnHapcka paboTa, y4ere BO efIEKTPOHCKO OMKPYXyBatbe (hOpyMU, KOHCYNTaLmMK).
13. | BkyneH pacnonoxus (oHA Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxweoTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenaear-a — TeOpeTCKa HacTaBa 36 vyacosm
15.2 | Bex6u (nabopatopucku, 24 vacosm
ayaMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmm Ha aKkTUBHOCTU 16.1 [MpoeKTHM 3agaun 24 yacosu
16.2 CamocTojHu 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 Yacosm
17. | HaunH Ha oueHyBarbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka pabota/npoekT (NpeseHTauuja: MMCMEHa W yCHa) 50 6ogosm
17.3. | AKTMBHOCT U y4ete 20 6ogoBM
18. | Kputepuymu 3a oLeHysarbe (60a081/oLEeHKa) Ao 50 6oaa 5 (ner) (F)
oa 51 no 60 6oga 6 (wect) (E)
on 61 no 70 6oga 7 (ceaywm) (D)
oa 71 1o 80 Goga 8 (ocym) (C)
oa 81 a0 90 6oaa 9 (neser) (B)
04 91 4o 100 6oga 10 (aecer) (A)
19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTIUT Peanuaupanu aktueHoctv og 15.1 0o 16.3
20. | Jasuk Ha Koj ce n3BeadyBa HacTaBaTa MakeaoHCKu 1 AHrIMCKK
21. | MeToq Ha cnefetbe Ha KBanUTETOT Ha HacTaBaTa VHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3agomxutenHa nuteparypa

Pen.

6ipoi AsTOp Hacnos MN3naBay loonHa
1. | Mojtaba Vaezi, Ying Zhang Cloud Mobile Networks: From RAN Springer 2017
221. to EPC
9 Rajendra Chayapathi, Syed F. | Network Functions Virtualization Pearson 2016
" | Hassan, Paresh Shah (NFV) with a Touch of SDN Education
Hrishikesh Venkataraman, 5G Radio Access Networks: CRC Press 2017
3. | Ramona Trestian Centralized RAN, Cloud-RAN and
Virtualization of Small Cells
HononHutenHa nutepatypa
zsgj' AsTOp Hacrnos MN3paBay loonHa
222 1 Thomas D. Nadeau, Ken Network Function Virtualization: Elsevier 2016
" | Gray Service Function Chaining
2.
3.
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60 MpexxHa Teopuja Ha UHPoOpMaLUHU

1. HacnoB Ha HacTaBHUOT NpeamMeT MpexHa Teopuja Ha MHGopmaLm
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p BeHuecnas Kadetmckm
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
Mo 3aBpLUyBake Ha KypcoT Ce 04eKyBa CTyAEHTOT fa CTekHe No3HaBaka of 0bracTa Ha MpexHaTa Teopuja Ha
WHbopMaLK, Kako onpeaenyBake Ha rpaHuLy Ha NoBeAeHWETO (kanauuTeT Ha kaHan, dyHKUMja Ha paTa - AucTopauja)
Ha NOBEKEKOPUCHUYKMTE TENEKOMYHUKALIMCKNA CUCTEMU U TENEKOMYHMKALMCKUTE Mpexu nomery ypean (VHTepHeT Ha
HewwTa - MoT), n fa Guze noaroTBeH fa ce 3aH1MaBa Co Hay4YHO-MCTpakyBayka paboTa Bo obriacta Ha MpexHaTa
Teopuja Ha MHAOPMaLMK KaKO TEOPETCKa OCHOBA 3a Pa3B0j Ha HOBW TEXHOMOTMM Kaj COBPEMEHUTE TENEKOMYHUKALMM 1
apyrn VKT obnacTu.
11. | CogpxuHa Ha nporpamara:
OcHoBHu MpobnemMm Ha MpexHaTa Teopuja Ha MHGOPMALIMK U METOAM Ha HUBHO pellaBatbe. KanauuteT Ha kaHan co
noBeKkekpaTeH npuctan. Kanauutet Ha bpoagkacT kaHan. KaHan co uHTepdepeHumja. KanauuteT Ha kaHan co penea.
KoonepatuseH kaHan. KorHuTveeH kaHan. uctpubympaHo Kogupare Ha M3Bopu Ha uHdopmauuu. PaTa guctopanja Ha
W3BOP CO CTPaHM4YHa MHdopMaLmja Kaj AekoaepoT. Koaupatbe Ha M3BOp Ha MHAGOpMAaLK cO NoBeke AECKPUNLMK.
['eHepanHu Mpexu co noBeke TepMuHanu. MpoTok Ha MHGopMaLwn Bo Mpexu. KaHan co npucnyLwkyBare. CUrypHOCT 0g
acnekT Ha Teopuja Ha MHopmaLuu. besxuyeH npeHoc Ha uHhopmaLwmja 1 eHeprija. NMpuMeHa Ha ONULLIAHUTE METOAM Kaj
COBPEMEHUTE LieNynapHu TENeKOMyHUKaLMCK cucTemu, ceHsopcku mpexxu 1 M2M (machine to machine) komyHukauuu.
MpexHO Kofmparbe: OCHOBU U MPUMEHA BO BE3XMUHM KOMYHUKALMK, CTPUMUHT 1 MyNITUMEZMa, MPEXK 3a auctpubyumja
Ha COAPXMHA, MPEXM 3a CKnaampare Ha nHdopmaumja. OuctpubympaHo cknagmpare Ha Hgopmaumja.
12. | MeToau Ha yJetbe:
lMpenaBatba, NOKAHETH rOCTU NpefaBayu, caMmocTojHa u3paboTka u oabpaHa Ha NpoeKTHa 3ajava U ceMuHapcka paboTa.
13. | BKyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxueoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 NpenaBatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (nabopaTopucku, 24 yacosy
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 vyacosm
16.2 CamocCTojHuM 3agaym 24 yacosu
16.3 | [lomalHO yyere 72 yacosm
17. | HaunH Ha oueHyBatbe
171 TecToBm 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (npeseHTauuja: NCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT U y4ere 20 6ogosm
18. | Kputepuymu 3a oLeHysarbe (604081/oLEHK) [0 59 6oaa 5 (ner) (F)
on 60 10 68 6ona 6 (wect) (E)
oz 69 o 76 Gopa 7 (ceaym) (D)
on 77 fo 84 6opa 8 (ocym) (C)
on 85 10 92 6opa 9 (neser) (B)
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on 93 po 100 6opa 10 (gecer) (A)
19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTnUT PeanuaunpaHu aktueHoctv og 15.1 go 16.3
20. | Jasuk Ha Koj ce n3BegyBa HacTaBaTa MakeLOHCKM 1 AHFAMCKM
21. | MeToa Ha cnegetbe Ha KBanNWTETOT Ha HacTaBata WHTepHa eBanyauyja 1 aHkeTy
Nutepatypa
3apgonxuTenHa nuTepartypa
zzgj. AsTtop Hacnos MN3naBay lognHa
22.1. 1. | A El Gamal, Y-H. Kim Network Information Theory Cambridge 2012
University Press
2. | T.M. Cover, J. A. Thomas Elements of Information Theory Wiley 2006
3.
22. [lononHuTenHa nuTeparypa
ngj' AsTop Hacnos MN3naBay loonHa
M. Medard, A. Sprintson Network Coding Fundamentals and | Academic 2012
22.2. 1 icati
(Egutopm) Applications Press
G. Kramer Topics in Multiuser Information Now 2008
2.
Theory Publeshers
M. Bloch, J. Barros Physical-Layer Security: From Cambridge 2011
3. Information Theory to Security University Press

Engineering
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61 MyiaTumMeaUCKU MPEXU U CEPBUCU

1. Hacnos Ha HacTaBHMOT NpeameT MynTumeaumckn MpeXu 1 cepaiucu
2. Kog
3. Cryaucka nporpama ENT
4, OpraHnsatop Ha cTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeanTy
8. HacrtasHuk [-p bopwucnas Monoscku
9. [peaycnos 3a 3anuilyBate Ha npeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
CTekHaTy 3HaeHa 3a MPEeXHU TEXHOMIOMM 1 KOHLIENTM 3a peanuaauyja Ha MynTumeaucki cepaici. OcnocobeHocT 3a
TEXHO-EKOHOMCKY aHanmau o BU3HIC acnekTy.
11. | CogpxuHa Ha nporpamara:
MeHalMeHT Ha pagmo pecypcu Bo 6eaxuuHuTe mpexiu: LTE, 5G, hemTto cTanmum. VHTerpaumja 1 KoonepaTMBHOCT Ha
pagmo npucTanHuTe Mpexu. Pacnpenenba Ha cnekTapoT 3a notpebute Ha MynTUMeaMCKUTE BE3XKNYHIN MPexU. TexHO-
€KOHOMCKW aHanuan 1 6usHuc acnekti. CTPUMUHE Ha ayano v Buaeo. AganTtueeH cTpuMuHr. Apxutektypa Ha CDN.
ApxutekTypa Ha cuctem 3a OTT cepsucu. MpexHa Buptyenuaauuja. Codteepckn aedmHupann mpexu. Mpotokonu,
npumepu.
12. | MeTogu Ha ydetbe:
VHTepakTUBHU NpefaBatba, BeXOU (KopuCTere Ha onpeMa 1 CohTBEPCKW NakeTw), TuMcka paboTa, cTyauja Ha cnyyaj,
MOKaHETU roCTH NpeJaBayK, CaMmocTojHa M3paboTka 1 oabpaHa Ha NPOEKTHa 3afada 1 cemuHapcka pabora, online
yyerse.
13. | BKyneH pacnonoxus (poHA Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxueoTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTU 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vyacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv popmm Ha aKkTUBHOCTU 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocCTojHuM 3agayn 24 yacosu
16.3 | JomaLwHo yyere 72 yacosm
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (MpeseHTauuja: NCMeHa 1 ycHa) 50 Bogosu
17.3. | AKTMBHOCT M y4ete 20 6ogosm
18. | Kputepuymu 3a oLeHysarbe (601081/oLgHKa) [0 59 Goaa 5 (ner) (F)
of 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
og 77 o 84 Goga 8 (ocym) (C)
on 85 po 92 6oga 9 (neser) (B)
oz 93 o 100 6oga 10 (necer) (A)
19. | YcnoB 3a noTnuc 1 nonarake Ha 3aBpLUEH UCnuT PeanuanpaHu nnaHupaHn akTUBHOCTM
20. | Jasuk Ha Koj ce n3BedyBa HacTaBaTa MakenoHcku u AHrUCKK
21. | MeToq Ha cnefete Ha KBanUTETOT Ha HacTasaTa WHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3agomxutenHa nuteparypa

22.1.

Pen.

6p0j AsTop

Hacnos

MN3naBay

loonHa

1.

2.

3.

HononHutenHa nutepartypa

22.2.

Pen.

600] AsTop

Hacnos

MN3naBsay

lognHa

1. | T.D.Nadeau and K. Gray

CodptBepckM fecuHUpaHn Mpexm

O Reilly

13

2.

3.
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62 My/ATUMEAUCKH TEXHOJIOTHMM 32 MEHAalMpame Ha aBTOPCTBO HAa JAUTUTAJIHU

COAPKUHHU
1. H MynTMeanCKM TEXHOMOTUM 33 MEHaLIMpake Ha aBTOPCTBO
acrnoB Ha HACTaBHMOT NpeameT
Ha QUrMTanHN COOPXUHM
2. Kon
3. Cryaucka nporpama ENT
4, OpraHn3satop Ha cTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MH(OPMALIMCKM
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TeXHonornu
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeanTy
8. HacTaBHuk [-p Oumutap TaLukoscku
9. MpeaycrnoB 3a 3anuLlyBame Ha NpeamMeToT Hema

10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):

Llen Ha npegMeToT e 3an03HaBatbe Ha CTy[eHTUTe CO HanpeaHaTa Teopuja U METOAM 3a 3alUTUTaTa Ha MynTUMEaUCKUTE
coapxuhun. Co ycreLwHo 3aBpLUyBare Ha KypcoT CTyAeHTOT ke 6uae cnocobeH fa: - i pasbepe OCHOBHUTE MPUHLMMK 38
3alTnTa Ha MyNTUMEAMCKITE ena CO KOPUCTEHE Ha METOAUTE 33 BMETHYBaHE Ha JOMOMHUTENHM MHAOPMaLMKn BO
MyNTUMEZMCKUTE Aena - M KOPUCTM TEXHUKATE 3@ BMETHYBake BO royieM Opoj annmukaLym, Kako LUTO Ce aBTeHTHKaLuja,
3alUTUTa OF HEOBIACTEHO KOMMPAHE U KOPUCTEH:E Ha Jenata u ap. - I KOPUCTW U MPOLIEHYBa KapaKTepUCTUKITE Ha
BeKe MPeAnoXeHUTE TEXHUKM 3a 3aLUTUTa - AU3ajH1pa MynTUMEZMCKM CUCTEM 3@ OApeaeHa anvkaLmja 3a 3alwTuta Ha
MYNTUMEANCKOTO Leno

11. | CogpxuHa Ha nporpamara:

Bosep Bo MeHaMpatbe Ha aBTOPCKM NpaBa Ha AuruTanHm cogpxmHn. OCHOBHW TEXHWKM 33 MEHALIMpake Ha aBTOPCKU
npaBa Ha MyNTUMEAMCKM COAPXKMHN: ABTEHTUKALMja HA MYNTUMERMCKA COAPXUHMN, [IUrUTanHO BOLEHO 03HAYYBak-E,
Hanagu Bp3 MynTumeucki cogpxuHu. buometpuka 3a MeHalmpare Ha aBTOPCKY NpaBa Ha MyNTUMESNCKN COLPXMHMU.
HanpeaHu TexHuku: GopeH3suka Ha MynTuMeauckn cogpxmuHu, OTKpuBarbe Ha M3BOPOT HA HEABTOPU3UPAHO Konupatbe,
CreroaHanusa

12. | MeToaw Ha yyerse:

Mpenasarba, BEXOM (KOPUCTEHE Ha Onpema M CothTBEPCKM NakeTy), TUMCKa paboTa, CTyauja Ha Cryyaj, cCamocTojHa
nspabotka v ogbpaHa Ha NPoeKTHa 3afava 1 cemuHapcka paborta.

13. | BKyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTY 15.1 lNpenaBarba — TEOPETCKA HAacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 vacosm
AyAMTOPHUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 IMpoeKTHM 3agaun 24 yacosu
16.2 CamocTojHM 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka pabota/npoekT (Npe3eHTauyja; NMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTUBHOCT U y4etbe 20 6ogosm
18. | Kputepuymn 3a ougHysarbe (6o108M/oLEHKa) 10 59 6ona 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
oz 69 fo 76 Goga 7 (ceaym) (D)
of 77 1o 84 Gopa 8 (ocym) (C)
on 85 no 92 6opa 9 (neser) (B)
on 93 go 100 Goga 10 (gecer) (A)
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19.

YcnoB 3a NOTnuC 1 nonarake Ha 3aBpLUEH nenut

Peanuaupanu aktusHoctv og 15.1 go 16.3.

20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa Make[oHCKW 1 AHFINCKK
21. | MeTog Ha cnefekbe Ha KBanWUTETOT Ha HacTaBaTa ViHTepHa eBanyauuja 1 aHkeTm
Nutepatypa
3agonmkutenHa nutepartypa
Pen.
6poi AsTOp Hacrnos MN3paBay loonHa
1. | Ingemar Cox, Matthew Miller, | Digital Watermarking and Morgan 2008
22.1. Jeffrey Bloom, Jessica Steganography Kaufman
Fridrich, Ton Kalker Publisher
9 Wenjun Zeng, Heather Yu, Multimedia Security Technologies for | Academic press | 2006
22 " | Ching-Yung Lin Digital Rights Management
3. Borko Furht, Darko Kirovski Multimedia Security Handbook CRC Press 2004
DononHuTtenHa nuTepatypa
Pen.
.| ABTO Hacnos /3pasay FoguHa
222. | 6poj P A i
1.
2.
3.
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63 HaBuranucku CUCTEMHU

1. Hacrnos Ha HacTaBHWOT NpegMeT HaBurauucku cuctemu
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIUCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHoNoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p Crojue [leckoBckm
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
/3yuyBatbe Ha COBPEMEHUTE HAaBUTaLMCK METOAM W CUCTEMI 1 OCNOCODYBatbe 3a Hay4YHO-UCTpaxyBadka paboTta BO
oBaa obnact. OcnocobeHoCT 3a aHanu3a 1 CUHTE3a Ha HaBUraLMCKX anropuTMn 1 CUCTEMU, MPUMEHNMBY Ha NeTana,
BO3una, W Apyr nogsuskHW objekt. CnocobHoCT 3a NnpumeHa Ha coBpemenn codpteepckn anatki (MATLAB/SIMULINK u
Jpyrv) Npu aHanusata, cuHTesaTa, cuMynaupjata u TeCTUpPaEeTo Ha HABUraLWUCKUTE anropUTMU 1 CUCTEMM.
11. | CoapxmHa Ha nporpamara:
[MpUHLMNM 1 MeTOAM Ha HaBuraumja. Mogen Ha 3emjata 1 KOOpAUHATHW CUCTEMM 3a HaBuraumja. MynTuceH3opckm
HaBurayuckm cuctemn. BusyenHa Haeurauwja. Muepumjanta Haeuraumja-INS. Catenutcka Hasuraumja.GPS n GLONASS.
OpnpepyBatse Ha nosvumjata 1 OpanHaTa Ha objekTute co nomow Ha GPS, TOYHOCT M M3BOPM Ha rpeLLKK Ha MepeksaTa.
OudepeHumjantu GPS. Hasurauucky anroputmu, dyauja Ha CeH3opu, NPUHLMNW U UMNNEMEHTAaLMja Ha onTUManHa
ectumaumja n Kanmarosa duntpauuja. MHterpaumja Ha INS co GPS 1 co apyri HaBuraumcku cuctemu. MpumeHa Ha
MATLAB/SIMULINK 3a aHanu3a v cuHTe3a Ha HaBUraLMcKkn anropuTMn 1 CUCTEMM.
12. | MeToau Ha ydetbe:
lMpenaBarba NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajAoBu, HTEPAKTVBHI NPeaaBatba, BEXOU (KOPUCTEHE Ha Oompema u
cohTBEPCKM NAKeTy), TUMCKa paboTa, CTyauja Ha Cryyaj, MOKaHETM FoCTW NpeaBaym, CamocTojHa n3paboTka u ogbpana
Ha NpOeKTHa 3ajava v cemmHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 30+30+40+40+40=180
15. | ®opmMu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpefaBaka — TeOpeTCKa HacTaBa 30 vacosm
15.2 | Bex6u (nabopatopucku, 30 vacosm
ayauTOPMCKM), CEMUHAPH, TUMCKA
paboTa
16. | [pyru hopmmu Ha aKTUBHOCTH 16.1 MpoeKTHW 3agaun 40 yacosu
16.2 | CamocTojH/ 3agaum 40 yacosu
16.3 | JomaLwHo yyere 40 yacosu
17. | HaumH Ha oueHyBatbe
171 TecToBu 20 6oposu
17.2 | CemvHapcka paboTa/npoekT (Npe3eHTauuja: MMCMEHa 1 yCHa) 70 6ogosu
17.3. | AKTMBHOCT M y4ere 10 6ogosu
18. | Kputepuymn 3a ougHysarse (Go108u/oLeHKa) o 50 6oga 5 (ner) (F)
of 51 40 60 Goga 6 (wecr) (E)
04 61 o 70 6oaa 7 (cenywm) (D)
on 71 o 80 Goga 8 (ocym) (C)
o 81 no 90 6oga 9 (meser) (B)
og 91 po 100 6opa 10 (gecer) (A)
19. | Ycnos 3a noTnMC 1 Nonarawe Ha 3aBpLUeH UCTIUT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha Koj ce n3BedyBa HacTaBaTa MakenoHcku 1 AHrnnCKu

126




‘ 21. ‘ MeTop Ha cnefere Ha KBanuTeToT Ha HacTaBaTa

WHTepHa eBanyauyja 1 aHkeTy

22.

Nurepatypa
3aponxuTenHa nuteparypa
Pen.
600j AsTop Hacnos ENELED] FoguHa
1. | J. Farrel, M. Barth The Global Positioning System and McGraw-Hill, 1998
221 Inertial Navigation New York
M. S. Grewal, L.R. Weill, A.P. | Global Positioning Systems, Inertial | John 2007
2. | Andrews navigation, and Integration, 2nd Wiley&Sons,
Edition Inc., New York
3 R.M. Rogers Applied Mathematics in Integrated AIAA Education | 2003
' Navigation Systems, second edition | Series, Reston
HononHutenHa nutepartypa
Pen.
6p0j AsTOp Hacnos MN3pnaBay loguHa
299 Mohinder S. Grewal Angus P. | Kalman Filtering: Theory and John 2015
- 1. | Andrews Practice, 2nd Edition Wiley&Sons,
Inc.
9 C.F.Lin Modern Navigation, Guidance, and Prentice-Hall, 1991
' Control Processing Inc.
3.
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64 HaMeHCKHM KOMIjyTepCKH CUCTEMH M HAMEHCKHU npouecopu Bo [oT

HameHCKI KOMMjyTepCKM CUCTEMU M HAMEHCKM NPOLLeCopu

Hacnos Ha HacTaBHWOT NpeameT
BO loT

Kon

Cryaucka nporpama ENT

OpraHu3aTtop Ha cTyauckaTa nporpama dakynTeT 3a eneKkTPOTEXHMKA W MHEOPMALMCKN
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHomnornu

CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc ctyauu

Bpoj Ha EKTC
KpeanTu

Axapemcka roauHal/cemectap 1 w12 7 6.00

HacTaBHuk [-p Oanvjena Edrywesa, -p TatjaHa Hukonuk

I'Ipe,qycnos 3a 3anunwyBak€e Ha NnpeaMeToT HEMa

Llenvn Ha npeameTHaTa nporpama (KoMneTeHumum):

lMo3HaBat-e 1 KOPUCTEHE HA METOAW W TEXHWKM 3a Pa3BOj HA HAMEHCKI CUCTEMM BO YW, HAMEHCKM MPOLIECOPU 1
komnoHeHTU. Pa3Boj Ha nnaThopMcko creLuduyHN KOMNOHEHTH (Mpexa, BUAEeo uHTepdejc, 6e3knyHa KoMyHuKaLpja).
Pa3Boj Ha npoLecopy co cneuudmniHa HameHa (mp. MpEXHO NPOLECHParLE, XMYaHN N BEKNUHN MPEXH) N HAMEHCKU
npouecopy 3a loT ypean (nameTeH oM, aBTOMOOUIM, eHeprvja, TAaMETHO 3eMjOAENMe, 30paBcTBEHa rpwka u apyrn M2M
MPUMEHMN).

1.

CoppkuHa Ha nporpamara:

Mpernen Ha HAMEHCKM KOMMjyTEPCKM CUCTEMU. ADXWTEKTYpa Ha HaMEHCKM Brpagnnem cuctemu. Cuctem-Ha-umn au3ajH.
Panpenen6ba nomery xapasep v codTBep. Jasuuy 3a Onnc Ha AUrUTanHM enekTpoHCKkM cknonosu. Kopucterse Ha IP-jagpa
3a An3ajH Ha cucTeM-Ha-unn. [In3ajH Ha HaMEHCKM KoMMjyTepcku cuctemu. Moaenuparse U cumynatuja Ha cUCTEMU-Ha-
unn. TexHWKK 3a An3ajHUpare Ha eHepreTCKM edmkacHN 1 3eneHn (green) HaMeHCKM KOMMjyTepCKkM cucTemu. 'eHepaneH
Bnes/Wanes. Cepucku komynukauun (12C, SPI IrDA, Uarts). AHanoreH Bnes/W3nes. MukpokonTponepu 8-6utHu u 16-
outHi, Memopuja, Bnes/3nes, acembnepcko nporpamupare. PaboTa Bo peanHo Bpeme. XapaBepcko-CohTBEPCKH
nHTepdejch U pekoHMrypabunHo npecmeTyBamse. [uaajH Ha KOMYHUKALMCKM fen 3a BrpaanvBn KOMMjyTEPCKN CUCTEMM.
lMpoekTupatbe Ha eHepreTCku echkacH KOMMjYTEPCKM CUCTEMM CO MHOTY BIUCOKa NMpecMeTyBadka Mok. perned Ha
HaMeHckW npouecopy. Mogpayja Ha NpuMeHa Ha NpoLecopu €o cneuudyHa HaMmeHa: MynTUMeamja, guruTtanqa
ob6paboTka Ha curHanm, MpexHO npoLecuparbe, XudaHu 1 6e3x14HM Mpexu, 6e36eHOCT W 3alTUTa Ha CUCTEMM,
kpunTorpadpmja, 06paboTka co Mana noTpoLLyBayka Ha eHeprija, nameTHu [oT ypeam utH. KoHLenTu u TexHukm 3a
MPOEKTUPaHE Ha HAMEHCKM NPOLLeCOpU 3a pa3Hu 10T annukaummn: HoCnBM ypeau (wearables), MOBUMHM MK OMaLLHK
ypenu 3a 3abaBa, nameTeH aBTOMODWN, NaMETHO 3eMj0enCTBO, EHEprija, 30PaBCTBEHA 3aLUTUTA W APYTU anvkauum 3a
M2M. MpaKT4HM acnekTn Ha XapABEPCKO/COGTBEPCKM KOAM3ajH NpK pa3BOj Ha HAMEHCKM Npouecopu Bo loT.

12.

MeToau Ha yyetbe:
Mpepnasatba, TMMCKa paboTa, npeaasatba Ha rocTu npegasayn, M3paboTka v npeseHTaumja Ha NPOEKTHU 3adadn 1
CeM1Hapckm paboTy.

13.

BkyneH pacnonoxms goH Ha Bpeme 180

14.

Pacnpenenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180

15.

dopmH Ha HACTaBHUTE aKTUBHOCTM 15.1 | MpepaBatba — TEOPETCKA HACcTaBa 36 yacosu

15.2 | Bex6u (nabopatopucku, 24 vyacosm
ayaMTOPUCKM), CEMUHAPK, TUMCKa
pabota

16.

Lpyrv popmm Ha akTUBHOCTM 16.1 [MpoeKTHM 3amaum 24 yacosm

16.2 CamocTojHuM 3aga4K 24 yacosu

16.3 | [lomawwHo yyerbe 72 yacosm

17.

HauuH Ha oueHyBae

171 TecToBM 30 6ogosu

17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: MMCMEHa 1 YCHa) 50 6ogosu

17.3. | AKTMBHOCT 1 yyere 20 6oposu

128




18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) [0 59 Goaa 5 (ner) (F)
of 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
on 77 fo 84 Gopa 8 (ocym) (C)
on 85 no 92 6opa 9 (peser) (B)
og 93 go 100 6oga 10 (pecer) (A)
19. | YcnoB 3a noTnuc v nonarawe Ha 3aBpLUeH UCnUT 60% ycnex o4 cuTte NPeanCrMTHU akKTUBHOCTY
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeaoHCKI 1 AHrIMCKK
21. | MeToa Ha cnefietbe Ha KBanUTETOT Ha HacTaeaTa CamoeBanyauuja
Nutepatypa
3agomxutenHa nutepartypa
zzgjl AsTOp Hacrnos MN3naBay loonHa
1. | Wayne Wolf Computers as components: Elsevier 2008
Principles of embedded computing
221 system design
Paolo lenne, Rainer Leupers | Customizable Embedded Elsevier 2007
2. Processors: Design Technologies
and Applications
Dimitrios Serpanos, Marilyn Internet-of-Things (loT) Systems: Springer 2018
22, 3. Wolf Architectures, Algorithms,
Methodologies
[ononHutenHa nutepartypa
ngj' AsTOp Hacnos M3naBay FoauHa
229 F. Mayer-Lindenberg Dedicated Digital Processors: Wiley 2004
1. Methods in Hardware/Software Co-
Design
2 D. M. Harris, S. L. Harris Digital Design and Computer Morgan 2012
' Architecture Kaufman
3. Georgios Kornaros Multi-core Embedded Systems CRC Press 2010
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65 HaHomaTepHja/id1 ¥ HAHOTEXHOJIOTUH

1. Hacros Ha HacTaBHWOT NpegMeT HaHomaTtepujanu 1 HaHOTEXHONOoMMH
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNneKTpPOTEXHMKA 1 MHGOPMALCKA
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p XpuctuHa CnaceBcka
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
CrekHyBakEe Ha 3Haetba MoBP3aHu CO CBOjCTBA HA CUCTEMM KOW LUITO CE KOPUCTAT KaKO KOMMOHEHTH CO HAHOAUMEH3NUM 1
HWBHO ONTUMU3MPALE 3a NPUMEHa BO EHEPreTuka, ENEKTPOHMKaTa, poboTHUKaTa M aBTOMaTMkaTa.
11. | CogpxuHa Ha nporpamara:
Boseg 1 npeaum3BuLyM BO HaHOTEXHONOMMKUTE. Hyna-auMeH3NoHamHN HAaHOCTPYKTYPH: HAHOUYECTUYKA.
EaHoaMMEH3MOHaNHU-HAHOCTPYKTYPU:HAHOBIAKHA W HAHOLEBKY. [IBOANMEH3NOHANHI HAHOCTPYKTYPU: TEHKU (DUITMOBM.
CneuwujanHu HaHOMaTepujanu: jarnepogH1 ynepeHn n HaHOLEBKM, MUKPO M ME30MOPO3HI MaTepujani,
OpraHCcku/HeopraHcku XubpuaHu maTepujani 1 HaHOKOMNo3uTL. KapakTepusauuja 1 cBojCTBa Ha HaHOMaTepujanure.
TpaHcnopTHU Nojasu Bo HaHoMaTepujanuTe. MpuMeHa Ha HaHomaTepujanuTe. MocToeyka U uaHa NpUMeHa Ha
HAHOKOMMO3UTUTE Kaj COHYEBUTE KENMWM, FOPUBHUTE KEMUM U CKITaaMpake Ha BOBOPOL, MarHETHMW, OMTUYKW 1 CTPYKTYPHMU
maTtepujani. MUKpo 1 HaHOMETapCKW ypeau- HUBHO LobuBare 1 MaHunynaumja. MUKpO 1 HAHO CEH30pU M aKTyaTopy,
HWBHa NpuMeHa BO 610 1 HaHOPOOOTCKMTE cucTemu. MprUMeHa Ha HAHOTEXHOMIOMMMTE BO HOBW BUOMEIULMHCKN TEXHUK
3a npouecupatse cnuka. oBp3aHOCT Ha HAHOTEXHOMOMMMTE W HYKUTE 3a XXMBOTHATa CpeayHa.
12. | MeToam Ha yJetse:
MpenaBatba, TUMCKA paboTa, NpeAaBatba Ha rocTv npeaaBayy, u3paboTka v NpeseHTauuja Ha NPOEKTHM 3a4aum 1
CeMMHapcku paboTu.
13. | BkyneH pacnonoxus (oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenaBar-a — TeOpETCKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
AyaMTOPUCKM), CEMUHAPW, TUMCKA
pabota
16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 | lNpoekTHK 3agaum 24 vacosu
16.2 | CamocTojHun 3agauu 24 vacosu
16.3 | JomaLuHo yyerse 72 yacosu
17. | HaumH Ha oueHyBare
17.1 TecToBu 30 60708M
17.2 | CemuHapcka paboTa/npoekT (MpeseHTaumja: NMCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTUBHOCT 1 yyere 20 6o00BM
18. | Kputepuymn 3a oueHysare (Gonosm/oLeHka) f0 59 6oga 5 (ner) (F)
of 60 70 68 Goga 6 (wecr) (E)
on 69 po 76 6opa 7 (cegym) (D)
of 77 fo 84 6opa 8 (ocym) (C)
of 85 8o 92 Gopa 9 (neser) (B)
o3 93 o 100 Goga 10 (mecer) (A)
19. | Ycnos 3a noTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT 60% ycnex o cuTte NPeanCMTHU akKTUBHOCTY
20. | Jasuk Ha koj ce u3BeayBa HacTaBata MakenoHcku 1 AHFIMCKK
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‘ 21. ‘ MeTog Ha criefiete Ha KBanuTeToT Ha HacTaBaTa CamoeBanyauuja

Nutepatypa
3aponxuTenHa nuteparypa
zzgj' AsTOp Hacnos MN3naBay loonHa
1. | B. Bhushan Handbook of nanotechnology Spinger-Verlag | 2004
221. 9 Thomas Dittrich Surface Photovoltage Analysis of World Scientific | 2020
' Photoactive Materials
Editor; Chaudhery Mustansar | Handbook of Functionalized Elsevier 2018
99 3. | Hussain Nanomaterials for Industrial
: Applications

[OononHuTenHa nutepartypa

zre)gj. ATOp Hacros V3pasay loanHa
222. 4| J-G.Korving Semiconductors for micro and WILEY-VCH 2002
: nanotechnology
2.
3.
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66 HamnpepgeH Te/IeKOMYHUKALMCKH MPOTOKOJIEH HHKEHEPUHT

1. Hacros Ha HacTaBHWOT NpegMeT HanpegeH TenekoMyHUKaLMCK NPOTOKONEH UHKXEHEPUHT
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGHOPMALICKU
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEeXHoMoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryaum
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTL
8. HacTtaBHuk [-p MNepo NaTkocku
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
Mo 3aBpLUyBakbe Ha KYPCOT CE O4eKyBa CTYOEHTOT A4a MM pa3bupa HanpeaHUTe KOHLENTM 3a MHKEHEPUHT 1 ONTUMM3aLyMja
Ha TeneKoMyHUKaLMCKTE MPOTOKONMW OF BTOPO M NOBMCOKO MPOTOKOMHO HUBO U A3 AEMOHCTPUPA CNOCOBHOCT 3a
ucTpaxyeayka pabota Bo obnacra.
11. | CogpxuHa Ha nporpamara:
Cneumdukaumja n onuc Ha TeNeKOMyHUKaLMCKIUTE NPOTOKONM. AHanmaa 1 au3ajH Ha KOMYHUKaLMCKUTE NPOTOKOIH.
HanpeneH NpoTOKONEH MHXEHEPHHT 1 NogobpyBate Ha edmKkacHoCTa Ha NMPOTOKONUTE. MMnnemeHTauwja, Tectupatse 1
BepudukaLmja Ha nepdopmaHcuTe Ha npoLeaypuTe AeduHUPaHN CO TENEKOMYHUKALMCKTE MPOTOKONMW. AHaMMTUYKW U
thopmarnHu MeToaM 3a eBanyaumja Ha nepdopmaHcuTe Ha npoLeaypuTte v cnopenbda Ha HUBHUTE pesynTaTi. PaspaboTka
Ha KOHKPETHM NPUMEPU Of COBPEMEHMUTE BE3XKMYHN TENEKOMYHIUKALMCKMU TEXHOMOrMM. YnoTpeba Ha anaTku 3a
UCTINTYBaKE M ONTUMU3ALIMjA HA KOMYHUKALMCKW NPOTOKOMM.
12. | MeToau Ha yyese:
MpenaBarba, TUMCKa paboTa, NpefaBatba Ha rocTv npegasayu, u3paboTka 1 npeseHTaLmja Ha NPOeKTHY 3aKayum u
CeMMHapckm paboTy.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lMpenaBarba — TEOPETCKA HAcTaBa 36 yacosw
15.2 | Bexbu (nabopatopuckm, 24 Yyacosm
ayauTOpMUCKM), CEeMUHapH, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocTojHuM 3agaqn 24 yacosu
16.3 | [lomalHo yyere 72 yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosK
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTMBHOCT 1 yyere 20 6oposu
18. | Kputepuymu 3a oueHyBsarse (6040B1/OLEHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
oz 69 fo 76 6oga 7 (ceaym) (D)
on 77 po 84 6oga 8 (ocym) (C)
on 85 10 92 6opa 9 (neseT) (B)
og 93 po 100 6opa 10 (gecer) (A)
19. | YcnoB 3a noTnuc v nonarawe Ha 3aBpLUeH UCMUT 60% ycnex oa cuTe NPeanCrIMTHA aKTUBHOCTY
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeaOHCKM 1 AHICKM
21. | MeToa Ha cnefetbe Ha KBanUTETOT Ha HacTaeaTa CamoeBanyauuja
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22.

Nutepatypa

3agomxutenHa nutepartypa

Zzgj' AsTOp Hacnos MN3naBay loonHa
221 1. | Pero Latkoski, Borislav Communication Protocol Engineering | VDM Verlag Dr. | 2009
Popovski of Wireless Networks: Modeling and | Mdller
Optimization
2.
3.
[lononHutenHa nutepartypa
Zzgj AsTOp Hacnos MN3naBay loonHa
229 1 Miroslav Popovic Communication Protocol CRC Press 2018
' Engineering
PALLAPA VENKATARAM, COMMUNICATION PROTOCOL PHI Learning 2014
2. | SUNILKUMAR S. MANVI, B. | ENGINEERING
SATHISH BABU
3.
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67 HampeaHa TeopHja Ha ynpaByBalbhe Ha HeJIMHEapHU AMHAMUYKHU CUCTEMU U
HeJIMHEApHOTO YIPaByBabe

1. HanpegHa Teopuja Ha ynpaByBatbe Ha HeNMHeapHu
Hacros Ha HacTaBHWOT NpeameT
AVHAMUYKI CUCTEMM W HENVHEAPHOTO YNpaByBak-e

2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTpoTeXHUKa 1 MHOPMALIMCKIA
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHomnornu
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc ctyauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacraBHuk [-p BecHa Ojnecka Jlatkocka, [I-p TaTjaHa
Konemuwescka-I'yrynoscka
9. lMpenycnoBs 3a 3anuilyBare Ha NpeaMeToT Hema

10. | Llenu Ha npegmeTHaTa nporpama (KOMneTeHuun):

OcHoBHaTa Lien e CTekHyBatbe Ha TEMESTHM 3Haekba Bo 06nacTuTe ondaTeHn co COApXMHaTa Ha npeameToT. CTygeHToT
ke Brae ocnocobeH 3a Npeno3HaBakse 1 peLuaBake Ha peanHu npobnemu co NOMOLL Ha HanpegHaTta Teopuja Ha
yrpaByBarE Ha HENMMHEAPHN ANHAMUYKIA CUCTEMM, KaKO M Hay4YHO-UCTpaxyBayka paboTa BO obnacTa.

11. | CompxuHa Ha nporpamara:

Boseg. [IuHamuykn cuctemu 1 gudbepeHumjantm paBeHkn. Teopuja Ha CTabUIHOCT Kaj HeMUMHEapHUTE AMHAMMUYKM
cuctemu. HanpepHa Teopuja Ha cTabUMHOCT Kaj HeNMHeapHUTe OUHAMUYKK cucTeEMU. Teopuja Ha aucunauuja kaj
HenuHeapHUTe AHammuyku cuctemn. Ctabunusaumja u onTUMM3aLMja Co NOBpaTHA BPCKA HA HENMMHEAPHUTE CUCTEMM Ha
ynpaByBare. BnesHo-uanesHa ctabunHocT u gucunaumja. PobyCTHO ynpaByBatbe Ha HENMHEAPHNTE ANHAMUYKA
cuctemu. PobyCTHO ynpaByBatbe Ha HENMHeapHUTe CUCTEMM Ha YpaByBak-e KoM COpXKaT HEOMpeaesieHOCTH.
HeonpeneneHocTu Ha napameTpuTe CO KOW € OMPEAEneHa CTpyKTypaTa Ha HeNMHEapHUOT CUCTEM M NapaMeTapcko
3aBuCHM ykuum Ha JbanyHoB. Teopuja Ha CTabUNHOCT W Teopuja Ha AucUnaLmja 3a AUCKPETHUTE HENMHEAPHN
AnHaMuuky cuctemn. ONTUManHo ynpasyBare BO NOBpaTHa BPCKa HA HEMMHEAPHWUTE OUCKPETHU CUCTEMU Ha
yrpaByBame.

12. | MeToaw Ha yyere:

lMpenaBara NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajAoBu, MHTEPAKTVBHI NPeAaBatba, BeXOU (KOPUCTEHE Ha ompema u
cobTBEPCKM NakeTy), TUMCKa paboTa, CTyauja Ha cryyaj, MOKaHETU roCTW NpeaBaym, camocTojHa n3paboTka u ogbpaHa
Ha NpOeKTHa 3ajava 1 cemmHapcka paboTa, y4ere BO eNEKTPOHCKO ONKPYXyBarse ((popymu, KOHCYnTaLmu).

13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxueoTo BpeMe 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lpenaBatba — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bex6u (nabopatopucku, 24 Yyacosw
ayauToOpKCKN), CEMUHapK, TUMCKa
pabota
16. | Jpyru popmu Ha aKTUBHOCTM 16.1 [MpoeKTHN 3agauu 24 yacosw
16.2 CamocTojHM 3aga4K 24 yacosu
16.3 | JomaLlHo yyerse 72 yacosu
17. | HaunH Ha oueHyBarbe
171 TecToBM 30 6ogosu
17.2 | CemuHapcka pabota/npoekT (npe3eHTauuja: NCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT U yyere 20 6ogosu
18. | Kputepuymu 3a oLieHysarbe (604081/OLEHK) 0 59 Goga 5 (ner) (F)
on 60 go 68 6opa 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
on 77 no 84 boaa 8 (ocym) (C)
o 85 1o 92 6oga 9 (neser) (B)
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on 93 po 100 6opa 10 (gecer) (A)
19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTnUT Peanusupanu aktueHoctv og 15.1 0o 16.3.
20. | Jasuk Ha Koj ce n3BegyBa HacTaBaTa MakeZOoHCKW 1 AHTIIMCKM
21. | MeToa Ha cnegetbe Ha KBanNWTETOT Ha HacTaBata /HTepHa eBanyauuja 1 aHkeTm
Nutepatypa
3aponxuTenHa nuteparypa
Pen.
6p0i AsTtop Hacnos MN3naBay lognHa
1. | W. M. Haddad, V. Chellaboina | Nonlinear Dynamical Systems and Princeton 2008
221 Control: A Lyapunov-Based University Press
Approach
9 J.-J. E. Slotine and W. Li Applied Nonlinear Control New Jersey, 1991
' Prentice-Hall
3 S. Sastry Nonlinear Systems: Analysis, Springer Verlag, | 1999
22. ' Stability and Control New York
OononHutenHa nuTepatypa
Pen.
600j AsTop Hacnos MN3naBsay loguHa
229 1 Hassan K. Khalil Nonlinear Systems (3rd edition) Pearson; 3 2001
' edition
9 Hassan K. Khalil Nonlinear Control Pearson; 1 2014
' edition
3 Z. Vukic, Lj. Kuljaca, D. Nonlinear Control Systems CRC Press; 1 2003
" | Donlagic, S. Tesnjak edition
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68 HanpeaHu aJiropuTMHM 3a ynpaByBame BO HHAYCTpHja

1. Hacrnos Ha HacTaBHWOT NpegMeT HanpegHv anroputmu 3a ynpaByBare BO MHOYCTpUja
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama ®akynTeT 3a eNneKTPOTEXHMKA 1 MHGOPMALICKIA
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrmm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap A v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p Mune CraHKkoBCK
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumuu):
Cosragysake Ha 3Haetba NoBP3aH Co MAeHTUdMKaLMja M ecTUMaLMja Ha cucTemuTe [0 3aBpLLYBaHETO Ha
NpeaMeToT, CTYOEHTUTE ke MOXaT Aa UAEHTU(VKYBaaT MOENN Ha CUCTEMM CO HajpasnuyHi meToau. Ke ce ocnocobar
[ia Qu3ajH1paaT ekcnepuMeHTU 3a aeHTUMKaLmMja BO OTBMOPEHa 1 3aTBOpeHa crpera. VcTo Taka cTyfdeHTuTe ke ce
ocnocobat NpaBWIHO Aa v TOMKYBaaT peynTaTuTe Of NPUMEHETUTE anropUTMUTE MpU peLLaBake Ha CHOXKEHM
npobnemu.
11. | CompxuHa Ha nporpamara:
1. BoBep BO afanTuBHO ynpaByBare. 2. AnroputMu 3a aganTaumja Ha napameTpu BO AETEPMUHUCTAYKN OKOMMHU. 3.
AnroputMmu 3a afanTauuja Ha napameTpu BO CTOXaCTUYKW OKONUHK. 4. PekypanBHa uaeHTudukaLumja BO OTBOpEHa 1 BO
3aTBOpeHa jamka. 5. AnanTueHo npeasuayBatbe. 6. PobycTHO ynpaByBatse. 7. [poekTupare Ha poByCcTHN AuruTanHm
ynpasysauu. 8. PobycTHa ecTumaumja Ha napameTtpu. 9. Mogen npeankTUBHO yNpaByBak-e 1 HEroBa UMMIEMEHTaLMja BO
nHaycTpuja
12. | MeTogu Ha ydetbe:
lMpenaBarba NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajAoBu, HTEPAKTVBHI NPeaaBatba, BexOu (KOpUCTetbe Ha onpema
cohTBEPCKM NakeTy), TUMCKa paboTa, CTyauja Ha Cryyaj, MOKaHETU roCTW NpesaBaym, cCamocTojHa n3paboTka u ogbpaHa
Ha NpOeKTHa 3ajava v cemmHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCYnTaLmuu).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 30+30+40+40+40=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenaBarsa — TeOpeTCKa HacTaBa 30 vacosm
15.2 | Bex6u (nabopatopucku, 30 vacosm
AyaMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | [pyru hopmmu Ha aKTUBHOCTH 16.1 | lNpoekTHu 3agaum 40 yacosu
16.2 | CamocTojHun 3agaun 40 yacosu
16.3 | JomaLiHo yyer-e 40 yacosu
17. | HaunH Ha oueHyBatbe
171 TectoBu 30 60708M
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: MCMeHa 1 ycHa) 60 6onosu
17.3. | AKTMBHOCT 1 yuete 10 6ogosu
18. | Kputepuymn 3a ougHysarbe (Go108u/oLeHKa) o 50 6oga 5 (ner) (F)
oa 51 40 60 Goga 6 (wecr) (E)
of 61 o 70 Gopa 7 (cegym) (D)
on 71 1o 80 Goga 8 (ocym) (C)
oa 81 no 90 6oga 9 (meser) (B)
op 91 o 100 Goga 10 (mecer) (A)
19. | Ycnos 3a noTnuC 1 Nonarawe Ha 3aBpLUeH UCTUT Peanusupanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcku 1 AHFInCKK
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‘ 21. ‘ MeTop Ha cnefere Ha KBanuTeToT Ha HacTaBaTa

VHTepHa eBanyauyja 1 aHkeTm

22.

Nutepatypa
3aponxuTenHa nuteparypa
Pen.
600j AsTop Hacrnos MN3paBay loonHa
1. | Kemin Zhou, John C. Doyle, Robust and Optimal Control Springer 2014
22.1. Keith Glover
2 Basil Kouvarittakis, Mark Model Predictive Control: Classical, | Springer 2015
" | Cannon Robust and Stochastic
3 B.R. Mehta Y. J. Reddy Industrial process automation Elsevier 2015
' systems : design and implementation
OononHutenHa nuTepatypa
Pen.
.| ATO Hacnos /3pasay FoanHa
22.2. bpoj P A &
1. Mahmoud, M.S. Applied Control System Design Springer 2012
2.
3.
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69 HampeaHu acneKTH o0J, OIepaTUBHU CHUCTEMH, JApajBepu, codTBep

6e36eJHOCT 32 HAMEHCKH KOMITjyTEPCKHU CHCTEMH M KOMITjyTEPCKH MpPeXKH

HanpenHu acnekTv of onepaTuBHU CUCTEMU, [pajBepw,
Hacros Ha HacTaBHWOT NpegMeT cohTep 1 6e36eAHOCT 3@ HAMEHCKI KOMMjyTePCKM
CUCTEMM M KOMM]YTEPCKN MPEXN

Kon

Cryaucka nporpama ENT

OpraHu3aTop Ha cTyauckaTa nporpama akynTeT 3a enekTPOTEXHNKA U UHAOPMALCKN
(emMHULA, OAHOCHO MHCTUTYT, KaTeapa, oaden) TEXHOOrUM

CreneH (nps, BTOP, TPET LMKIYC) TpeT uuknyc cTyaum

Bpoj Ha EKTC
KpeauTu

Axapemcka roguHa/cemectap VA v 12 7 6.00

HacTaBHuk [-p Akcentu IpHapos, [-p Mapuja Kanexgap

I'Ipe,qycnos 3a 3anuulyBawe Ha npeamMeToT HEMa

10.

Llenm Ha npegmeTHaTa nporpama (KOMneTeHuum):

CrygeHTuTe ke ce 30obujaTt co HanpedHK No3HaBakba U CNOCODHOCT 3a MpakTM4Ha paboTa Bo 0bnacTute Ha
onepaTuBHUTE CICTEMM, CO3AaBaETO MOAYIM M APaBjePH 3a HUBHO MOBP3YBate CO PA3HOBIUAHM YPEAM, NPorpamMupat-e
Ha MPEXHOTO HUBO Ha OMepaTMBHUTE CUCTEMM, MPOEKTMPaKE 1 peanuaaumja Ha COOABETHN anmukaLum 3a HaMEHCKM
KOMMjyTEepCKY CUCTEMM M MPEXM, Kako 1 NO3HaABaE Ha acmekTuUTe, METOLNUTE W TeXHUKUTE 3a B6e30eHOCT Ha
KOMIjyTEPCKIUTE CUCTEMU U MPEXM.

1.

CoppxvHa Ha nporpamara:

HanpegHw KOHLENTW Ha npoLecy, ynpaByBarbe CO MEMOpWja, Bea/uanes, atoTeyHn cuctemn 1 6e3begHocT Bo
onepaTtueHUTe cuctemn. OnepaTBHU CUCTEMM 32 HAMEHCKW BrpaZvem kKoMnjyTepcku cuctemn: Android, JIuHyke, Smart
TV. OnepatveHn cuctemu 3a pabota Bo peanHo Bpeme: RTOS. MoaynapHocT Ha OC - ynpaByBatse 1 HaarpagyBate.
Mogynu/apajsepu. MpexHo nporpamupatse: HanpeaHo nporpamupatse 8o TCP/IP u ISO/OSI mpeskHa okonuHa.
MpexHu cepBrCK M NPUMEHU: CATENUTCKM U CTPaTOCGEepCKN Mpexu, peer-to-peer. XapaBepcku peLleHuja 3a 3aMmeHa Ha
TCP/IP npoTokonHuoT cTek.Pa3Boj Ha codhTBep 3a NoBeKejaapeHn HAMEHCKU KOMMjyTepcku cuctemun. MpexHo
ynpaByBae. ApXuTeKTypu. KBanuteT Ha ycrnyri; YnpaByBarbe Ha nepgopMaHCc: MPEexXHO AOLHEHE W KanauuTeT,
[ofenyBakbe Ha kanauuteT v npoTok. MpexHu Brpaanvem cuctemu: MNporpammparse Ha Brpaarnmait HAMEHCKI CUCTEMM.
WuTepdejcu: Buagosm. Mpeknn. Cuctemeka nHterpaumja. AusajH Ha manu ypean: OrpaHudeHmn peecypeu. HameHcku
CMCTEMM CO roieMa npecmeTyBayka Mok. be3begHOCT: ETudku HopMW. HanpeaHu NpoTOKONW 3a KpunTupare. 3alTuTH
mexaHuamu kaj OC. Mexanuamu Ha OC 3a nogpika Ha MAC nonuTtukn. besbeaHu jagpa Ha onepaTuBHU CUCTEMM.
3awTutHn mexannamu kaj TCP/IP 6asupanute mpexu u kaj DNS. IPsec npotokon. 3awtutHu 6egemu (Firewalls).
3awTwnta 1 Hanagu kaj Be6 annukaumu, cepeepy, 6a3u Ha nogatoum. 3awTuTa kaj smart 1 Apyri BUAOBW KapTUYKA.
lMpoTokonu 3a 6e3beaHn enekTPOHCKM TpaHCakUuu. HagexHOCT 1 40BEpnMBOCT. HagexHOCT 1 Moaenvpare Ha
pacnonoxweocT. ln3ajH Ha JoBepUB CUCTEM: TPaH3WUEHTHU U NEPMAHEHTHM rPELLKW BO XapABepoT. [peLuku Bo
codpeepoT. [losepnueocT Kaj VLS| ypeau, cuctemu 3a BO3ayLUHa KOHTPONA, TENEKOMYHUKALMCKA CUCTEMM, MHOYCTPHCKA
KOHTpOsa, CUCTEMM 3a npoLiecupatbe TpaHcakumu. CodTBepcka 4OBEPNMBOCT U HagexHocT. [loBepnnsocT kaj OC, 6aau
Ha nogaTouu 1 aucTpubympanu cuctemu. [lnsajH Ha TecToBy. TecTupatrbe Ha codpTeep. AHanmsa Ha pusnum. Ctpaterim
3a HamaryBatbe Ha pu3nKoT. MeHalMeHT Ha KOHdUrypaLumjaTa u KOHTPONa Ha BepanjaTa BO MHXXEHEPCKUTE CUCTEMN.

12.

MeToam Ha yJetrse:

MpenaBarba NOAAPXKaHN CO NPe3eHTaLmmn Npeky CrajaoBu, MHTEPaKTUBHM NpeaaBarba, BexOu (KopucTere Ha onpema
codhTBEpCKN NakeT), TUMcka paboTa, CTyAuja Ha cry4aj, NokaHeTW rocTu npeaasaym, caMocTojHa uspabotka 1 oabpara
Ha NPOeKTHa 3aaya 1 cemnHapcka paboTa, y4ere BO ENEKTPOHCKO OMKPYXyBare (POpYMU, KOHCYTaLmm).

13.

BkyneH pacnonoxus goHa Ha Bpeme 180

14.

Pacnpenenba Ha pacrnonoXueoTo Bpeme 36+24+24+24+72=180

15.

®opMM Ha HaCTaBHUTE akTUBHOCTU 15.1 lNpenaBarsa — TeOpeTCKa HacTaBa 36 vyacosm

15.2 | Bex6u (nabopatopucku, 24 yacosu
ayauToOpKCKN), CEMUHApK, TUMCKa
pabota

16.

Lpyrv popmm Ha akTUBHOCTM 16.1 [MpoekTHM 3agayn 24 yacosw

16.2 CamocTojHuM 3aga4u 24 yacosu
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‘ 16.3 ‘ [lomallHo yuete

72 4acoBu

17. | HaunH Ha oueHyBarbe
171 TecToBU 30 60708M
17.2 | CemuHapcka paboTa/npoekT (Npe3eHTaumja; MMCMeHa 1 ycHa) 50 6oposw
17.3. | AKTUBHOCT M y4ere 20 6ogoBK
18. | Kputepuymn 3a oueHysare (Gonosu/oLeHka) f0 59 6oga 5 (ner) (F)
oz 60 70 68 Goga 6 (wecr) (E)
oA 69 go 76 6opa 7 (cenywm) (D)
0a 77 po 84 6opa 8 (ocym) (C)
of 85 40 92 Goga 9 (neser) (B)
on 93 po 100 6opa 10 (gecer) (A)
19. | Ycnos 3a noTnuc 1 nonaratke Ha 3aBpLUEH UCnuT Peanuaupanxu cute npegBuaeHn akTMBHOCTM
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakenoHcku 1 AHFIMCKK
21. | MeToa Ha crnefere Ha KBanuTeToT Ha HacTaeata WHTepHa eBanyaumja v aHKeTU
Nutepatypa
3aponxuTenHa nuteparypa
Esgj' AsTOp Hacnos N3pnaBay loguHa
1. | William Stallings “Operating Systems:Internals and Prentice Hall 2017
221 Design”, Principles, 9 Ed
W. Richard Stevens, &#34;UNIX Network Programming, Prentice Hall 2012
2. Volume 2: Interprocess
Communications, 2nd Ed&#34;,
3 W. Stallings Cryptography and Network Security, | Pearson 2020
' 8th Ed.
22.
HononHuTtenHa nutepartypa
zsgj' AsTOp Hacnos M3naBay loonHa
1 A. Silberschatz, G. Gagne, Operating System Concepts, 10th Wiley 2018
" | P.B. Galvin Edition
222. Daniele Lacamera Embedded Systems Architecture: Packt 2018
9 Explore architectural concepts, Publishing
' pragmatic design patterns, and best
practices to produce robust systems
M. Rausand, A. Barros, A. “System Reliability Theory: Models, John Wiley 2020
3. | Hoeyland Statistical Methods and Applications,
3rd Edition”
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70 HampeaHu 6e3)KUYHU KOMYHHUKALUU

1. Hacrnos Ha HacTaBHWOT NpegMeT HanpegHu 6e3X14HM KOMYyHUKaLmMK
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEeXHoMoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryaum
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p BeHuecnas Kadheymcku
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
Mo 3aBpLUyBake Ha KypcoT Ce 04eKyBa CTYAEHTOT fa M NO3HaBa HAjHOBUTE W MOHUTE TEXHWUKW 32 KOMYHUMKaLWja nomery
noBeKe KOPUCHWLM 1 MoBeke ypeam (MHTEPHET Ha HewwTa) BO cucTeMn Hag 51, co nocebeH aKLEHT Ha TEXHUKUTE Ha
(hM3NYKO M NUHK HUBO, 1 Aa buade NOAroTBEH Aa Ce 3aHMMaBa Co HayuHOMUCTpaxyBayka pabota Bo obnacra Ha
BEe3XMIHUTE KOMYHUKALMK.
11. | CoapxmHa Ha nporpamara:
Mogenvpatse, kapakTepusaumja 1 ecTumaumja Ha kaHan. Mogynauwja, kogupatse, AMBEP3UTET, ekBanu3aLmja,
CuHXpoHu3aLuja. Mogynauuja co noBeke HOCUTENW, MAHW MOZynaLmucky noctanki. Mogenuparse, ynpaByBsatse,
MOHULLTYBAHE W NOpPaMHyBare Ha uHTepdepeHumja. CTpaterum Ha u3nYKo HUBO 3a MPEHOC CO Manu Op3uHy,
CMOpaaNYHN N aCUHXPOHU KOMYHUKaLMK. YNTpa-goBepnnem koMyHukaummn co mana nateHtHocT (URLLC). MoT
(MawwmHcka) komyHukauuja. MIMO, 6umdbopmunr, macusHu MIMO 1 cloud-RAN. KomyHukauwja npeky pekoHdurypabuntm
WHTENUIEHTHM NOBPLUMHI. KoonepaTuBHM KOMYHUKALMK, KOMyHWKaLMja NOMEry Ypeay 1 MynTu-xon KOMyHuKkaumja.
KorHutuBHO paguo, oCnyLuHyBare Ha cnekTap. Kelumparse Ha CoOapXUHN 1 cKnaamparse Ha MHGopMaLm BO BE3KMYHM
MpEexu. 3aegHUYKM NPEHOC Ha MHAopMaLm 1 eHeprija. CUrypHOCT 1 MPMBATHOCT Ha (hn3nuKo HUBO. Dyn aynneke
npeHoc. HeopToroHaneH noBekekpaTeH npuctan. Ynrpa-wupokonojacHa, mmWave u cyb-THz komyHukauumja.
Nokanusauuja v cnegerse. 3aeAHNUYKO KOPUCTEHE HA CEH30PU 1 KOMyHUKaLmja. V2X komMyHukauuja. He-3eMCk Mpexi -
carenutckn, UAV, HAP. BelwuTauka HTENUIEHLMja, MALLMHCKO Y4eH-e 1 aHanuTUKa Ha nopaTouy 3a Be3XMYHM
KoMmyHuMKaLmn. OnTummu3aLmja Ha Mpexata 6asvpaHa Ha NofaToLM M Ha MALLMHCKO yyetse. MaluMHCKo yyekbe Ha paboT u
eaepaT1BHO yuere. be3xuniHu cuctemm Hag 5G 1 6G.
12. | MeToau Ha yJetbe:
lMpenaBatsa, TMMCKA paboTa, NpeaaBatba Ha rocTy npeaasaqy, u3paboTka u NpeseHTaumja Ha NPOEKTHU 3a[aum 1
CEeMMHapCKn paboTu.
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxweoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenasatba — TeopeTcka HacTasa 36 Yyacosm
15.2 | Bextu (naboparopucky, 24 vacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | [pyru hopmmn Ha akTUBHOCTH 16.1 | lNpoekTHu 3agaun 24 yacosy
16.2 | CamocTojHM 3apaum 24 yacosu
16.3 | [lomallHo yyerse 72 Yacosm
17. | HaunH Ha oueHyBatbe
171 TectoBm 30 6oposu
17.2 | CemuHapcka pabota/npoekT (NpeseHTauuja; MMCMeHa 1 ycHa) 50 60p08M
17.3. | AKTMBHOCT U y4erse 20 Gogosm
18. | Kputepuymn 3a ougHysarse (60108M/oLEHKa) [0 59 6oga 5 (ner) (F)
on 60 po 68 6oaa 6 (wecr) (E)
on 69 po 76 6opa 7 (ceaym) (D)
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on 77 no 84 boaa 8 (ocym) (C)

og 85 po 92 6oga 9 (neser) (B)
og 93 go 100 6oga 10 (pecerT) (A)
19. | Ycnos 3a noTnuMC 1 nonararse Ha 3aBpLUEH UCTUT Peanuanpanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaoHCKM 1 AHIICKM
21. | Metop Ha criefiere Ha KBanuTeToT Ha HacTasaTa VHTepHa eBanyaumja 1 aHkeTu.
Nutepatypa
3agonmkutenHa nutepartypa
Eggj. AsTOp Hacnos M3naBay FoauHa
1. | Fa-Long Luo (Editor) Machine Learning for Future Wiley-IEEE 2020
221 Wireless Communications
9 V. W. S. Wong, R. Schober Key Technologies for 5G Wireless Cambridge 2017
' Systems University Press
CenekTupaHn HayyHu
3. | TpyROBW peneBaHTHM 3a
2 npobnemarukara
DononHuTtenHa nuTepatypa
I;g’gj' AsTOp Hacnos MN3naBay loonHa
Anwer Al-Dulaimi, Xianbin 5G Networks: Fundamental Wiley-IEEE 2018
22.2. ’ Wang, Chih-Lin | Requirements, Enabling
' Technologies, and Operations
Management
9 Haesik Kim Design and Optimization for 5G Wiley-IEEE 2020
' Wireless Communications
3.
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71 HamnpeaHu u3Be0M HA eJIEKTPUYHU MALLIMHU U HUBHO yNIpaByBambe

1. HanpegHv 13Beatu Ha eneKkTpUYHM MaLMHN 1 HUBHO
Hacros Ha HacTaBHWOT NpeameT
ynpaByBare
2. Kon
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHOPMALMCKN
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOIIOTMK
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTu
8. HacTaBHuk [-p ora LiBeTkoBCkm
9. lMpenycnoBs 3a 3anuilyBare Ha NpeamMeToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
CrekHaTu 3Haera 3a NpoyyyBak-e, aHanM3a u UMNIeMeHTaLuja Ha HanpeaHUTE U3BEAOM Ha ENEKTPUYHW MALLMHK 1
HWBHOTO ynpaByare BO COBPEMEHMN WHAYCTPUCKM KanaLMTETU U CTONAHCKN 0BjeKTy.
11. | CoppxmHa Ha nporpamara:
BvpoBw Ha cnewpjanHu enekTpUYHM MaLUHN U HUBHU KOHCTPYKTUBHW 0COBEHOCTM: CO BO36Yaa Of NEPMaHEHTHU MarHeTy
MOCTaBEHM Ha CTATOP/pOTOP; CreLMjantn enekTPUYHI MaLLMHK CO paaujaneH-akcujaneH (hyke; peakTUBHU MaLVHK;
NIMHEapHU MaLUMHK; eHOMA3HN CUHXPOHW MOTOPU; €AHOa3HN aCUHXPOHU MOTOPM; CEPBOMOTOPM; EHAKOAEPH;
[EKOLepH; YEKOPHW MOTOPH, BUCOKOBP3MHCKI ENEKTPUYHM MALLMHM, ENEKTPUYHM MALLUMHM 3a crielujanHa HameHa
(MegumumHa, poboTu, MOMOPCTBO, M Ap), MOZYNAPHM ENEKTPUYHI MALLMHU, MALUMHI CO 3rofieMeHa eHepreTcka
edhmkacHocT v ap. MpognaboyeHa TeopujaTa Ha cneyujanHuTe enekTpUYHU MaLIKMHKL - MaTeMaTUYK/ MOGENM Ha
cneypjanHuTe enekTpUYHU MaLUKMHK; METOAM W MOCTaNKV 3a ONPEAENyBatbe 1 aHanmaa Ha kapakTepucTuk1Te Ha
cneuvjanHuTe enekTpuyHu MawwmHW. OCHOBHM roNeMIHM, NapamMeTpu U KapakTEPUCTUKW Ha CreLujanHuTe enekTpudHu
MaLumHu. CoBpeMeH NpucTan BO HAYWMHUTE Ha ynpaByarbe Ha CneuujanHuTe en. MawmHu. Komnjytepcka cumynauuja,
HyMepuyKa NpecMeTKa 1 aHanmaa Ha CTaTUYKUTE 1 AMHAMWUYKUTE KapakTEPUCTUKW Ha CIELMjaiHNTE en. MaLliHM CO
MPUMEHA Ha pa3nnyHu MeToau, NpoLeaypu 1 software-ckv naketn. MeTogu 3a HamManyBare Ha Myn3aTuBHUOT MOMEHT
Kaj cneuujanHnTe enekTpuyHK MaLmHu. MocTtanku 3a nogobpyBare Ha edovkacHOCTa Ha CneLmjanHuTe en. MaluH.
12. | MeToaw Ha yyere:
lMpenaBatba NOAAPKAHW CO MPE3EHTaLMM NPeKy CMajAoBu, UHTEPAKTUBHU NPeaaBakba, BexOM (KOpUCTEHE Ha onpema u
cohTBEPCKM NakeTy), TUMCKa paboTa, CTyauja Ha cryyaj, MOKaHETU roCTW NpesaBaym, camocTojHa n3paboTka u ogbpaHa
Ha NpOeKTHa 3ajaya 1 cemmHapcka paboTa, yyere BO ENEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmm).
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lNpenaBarsa — TeopeTCKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopuck, 24 vacosm
ayauTOpUCKM), CEMUHApK, TUMCKa
pabota
16. | [pyru hopmmu Ha aKTUBHOCTH 16.1 [MpoekTHM 3agayn 24 yacosw
16.2 | CamocTojHu 3agaun 24 yacosu
16.3 | [JomaLuHo yyer-e 72 Yacosu
17. | HaumH Ha oueHyBarbe
171 TecToBm 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: MMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT W yuetse 20 6o00BM
18. | Kputepuymu 3a oLeHysarbe (604081/OLEHKa) [0 59 6oaa 5 (ner) (F)
of 60 po 68 6oga 6 (wecr) (E)
of1 69 10 76 Goga 7 (ceaym) (D)
on 77 po 84 6opa 8 (ocym) (C)
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oz 85 no 92 6oga 9 (neser) (B)
04 93 go 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuC 1 Nonarawe Ha 3aBpLUeH UCTUT Peanuaupanu aktueHoctv og 15.1 0o 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcku 1 AHFIMCKK
21. | MeToq Ha crnefetbe Ha KBanuTeToT Ha HacTaBaTa WHTepHa eBanyaumja v aHKeTU
Nurtepatypa
3agomxkutenHa nutepartypa
Peg.
6p0j AsTOp Hacnos N3pnaBay loguHa
221 1. | J.F. Gieras Advancements in Electric Machines | Springer 2008
J. F. Gieras, R-J. Wang, M. J. | Axial Flux PM Brushless Machines Kluwer 2005
2. | Kamper Academic
Publishers
2 3. | J.F.Gieras, Z. J. Piech Linear Synchronous Motors CRC Press 1999
HononHutenHa nutepatypa
Zggj' AsTop Hacrnos MN3naBay loonHa
22.2. 1 T. Kenjo Stepping Motors and Their Clarendon 1984
' Microprocessor Controls Press
9 T. J. E. Miller Brushless PM and Reluctance Motor | Oxford 1989
' Drives University Press
3.
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72 HanpeaHu UHTepHeT cepBUCH

1. Hacnos Ha HacTaBHUOT npegmeT HanpegHu MHTepHeT cepaucy

2. Kog

3. Cryaucka nporpama ENT

4, OpraHu3aTop Ha cTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MH(OPMALMCKN
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrMM

5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cTyaum

6. Axagemcka roguHa/cemectap

Bpoj Ha EKTC
KpeanTu

/1 vrm 12 7. 6.00

8. HacTtaBHuk

O-p ToHn JaHeBCKM

9. | lNpedycnos 3a 3anuLuyBake Ha NpeaMeToT

HeMa

10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHuum):

AHanuaa Ha NocToeyky 1 CNocoBbHOCT 3a Kpenpate Ha HanpeaHu cepsiick Bo IP 6asuparn mpexu. OcnocobeH 3a
Hay4Ho-UCTpaxyBayka paboTa Bo obnacTa Ha HanpegHuTe MHTepHeT cepaucy.

11. | CogpxuHa Ha nporpamara:

yuetbe 3a HanpeaHn VHTepHeT cepaicu

Mpeaussnuy Bo MHTepHeT, CTaHgapamsaumja Ha npotokorm (IETF, ITU, 3GPP) CnegHa reHepaumja Ha VIHTepHeT —
nctpaxyeata Nogobpysarba Ha IP (IPv6, HIP) MpexHa HeyTpanHocT Ayano v Buaeo kogeum Bo Muteprer (ITU G.7xx,
MPEG-x) MpeHoc npeky WUHTepHET BO peanHo Bpeme KeanuteT Ha cepaucute Bo HTepHeT MynTuMeamckm cepBrcu Ha
Baparbe ApXMTEKTYpPY 1 MPOTOKONM 3a VHTEpHET TenedoHurja u Myntumeamja HTepHeT Tenesusuja, IPTV cepsuc,
presence, MHCTaHT Nopaku, Nokaumcku-6asnpanin cepaucy Kpenpare MynTUMeamcku CepeucK o rosop npeky IP
HanpegHu MHTepHeT cepaicy 3a 5G 1 cnegHaTta reHepauuja 6G MobunHu mpexu Belutauka uHTenereHumja u MalwmHCKo

12. | MeTogw Ha yyere:

MpenaBatba NofApKaHW CO Mpe3eHTaLuu, TUMCKa paboTa, CTyauja Ha cryyaj, caMocTojHa 13paboTka 1 ogbpaHa Ha
NPOEKTHa 3aaaya 1 cemuHapcka paboTa, y4ere BO ENEKTPOHCKO OMKPYXKyBat-€ ((hopyMU, KOHCyNTaLmu).

13. | BkyneH pacnonoxus (poHA Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxmeoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTY 15.1 lNpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuck, 24 Yyacosw
ayauToOpUCKW), CEMUHapK, TUMCKa
pabota
16. | Opyrv popmm Ha aKkTUBHOCTM 16.1 [MpoeKTHM 3agaun 24 yacosu
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaunH Ha ovueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (npeseHTauuja: MCMeHa 1 ycHa) 50 Bogosu
17.3. | AKTMBHOCT U yyeke 20 6oposu
18. | Kputepuymu 3a oLeHysarbe (604081/oLEHK) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Gopa 7 (ceaym) (D)
on 77 fo 84 6opa 8 (ocym) (C)
on 85 10 92 bopa 9 (neseT) (B)
04 93 go 100 6oga 10 (necer) (A)
19. | YcnoB 3a noTnuC 1 nonarare Ha 3aBpLUEH UCTIUT Hema.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa Make[oHCKW 1 AHFNCKK
21. | MeToa Ha cnefaetbe Ha KBanuTeToT Ha HacTaBaTa lMpenaBatba NoaapXaHM CO Npe3eHTaLmm, TUMcka paboTa,
CTyAwMja Ha cryyaj, camocTojHa n3paboTka v ogbpaHa Ha
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npoeKkTHa 3agada u ceMnHapcka pabota, yyerse Bo
€IIEKTPOHCKO OMKPYXyBatse (hOpyMM, KOHCYNTaLK).

22.

Nutepatypa

3agomkutenHa nutepartypa

22.1.

Pen.

600j AsTop

Hacnos

MN3naBay

loonHa

1.

2.

3.

HononHutenHa nuTepatypa

22.2.

Pen.

6p0i AsTop

Hacnos

MN3naBay

lognHa

1.

2.

3.
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73 HampeaHu M COBpeMEHH CEH30pPCKH, 0€3KMYHM M MOOUJ/IHU KOMIIjyTEepPCKHU
MpeXU U CUCTEMHU

1. HanpegHu 1 CoBpeMeHu CEH30pCKM, BEIKMUHN 1 MOBUMHM

Hacros Ha HacTaBHWOT NpegMeT :
KOMMjyTEPCKI MPEXM U CUCTEMN

2. Kog

3. Cryaucka nporpama ENT

4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHEOPMALICKU
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMornm

5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu

6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00

KpeauTu
8. HacTaBHuk [-p Akcentu I'pHapos, J-p Mapuja KaneHgap
9. Mpenycnos 3a 3anuilyBare Ha NPeaMeToT Hema

10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):

CryneHTuTe ke ce 30006mjaT cO HanpegHW No3HaBakba M CNocoBHOCT 3a NpakTuyHa paboTa Bo obrnacTuTe Ha
CTaHgapauTe, An3ajH, nporpaMupare 1 Kpeupare CeH30pCKW, BEe3XUYHN 1 MOBUITHW KOMNJYTEPCKW CUCTEMI U MPEXMU.
11. | CogpxuHa Ha nporpamara:

[MpaKTUYHO PM3NUKO HUBO 3a DEIKMYHM CEH30PCKM MpeXK. [104aTOYHO HBO: TEXHWKM 33 KOHTPOMA Ha NpucTan Ha
MeauyMoT. MpexHO HMBO: MpEXeH An3ajH, Au3ajH Ha 6e3ku4Ha CEeH30pCKa Mpexa CO KOPUCTEHE Ha apXMTEKTypaTa Ha
ApBO Ha knacTepwm. lNpakTuyHa umnnemeHTauuja. MHTepdejcu co TpaHcoycepu. BpemeHckum 6asvpaHa TOYHOCT 1
npoceyYHa NOTPOLLYBayKa Ha MOKHOCT. YnpaByBake CO MOKHOCT: M3Bopu Ha MOKHOCT. CTpaTeruja 3a ynpaByBate CO
MOKHOCT. AHTeHU 1 aeduHuumja Ha RF nepdopmancy. Ctanpapan 3a 6e3xnynn ceHsopcku mpexn (IEEE 802.15.4
WPAN crtanpapan, ZigBee Aliance, IEEE 1451.5 cTanaapg 3a uHTepdejc co beaxunyeH nameTeH TpaHcaycep, 6LoWPAN
craHgapa, LoRaWAN). BeaxuuHu n MobunHn komyHukaumckm cuctemu. Ctangapau: 802.11 6e3xuynn mpexiu, 802.11
MAC, 802.15 Bluetooth. MepcoHanHu BeaxnyHn mpexi. 802.16. LLnpokonojacHn 6e3xmnyHn Mpexu. Al XoK Be3XNYHM
mpexu. Mpotokonu. KeanuteT Ha cepeuc 1 myntuMeanja. MobunelP. be3beaHocT Ha Be3xnyHmn Mpexu. besxuuHn
Mpexu 3a MobunHu onepatopu. CtaHgapau. Catenutcku mpexu. Catenutcku mpexu 3a GPS. Ynotpeba Ha 'YIC Bo
npoeKTVpare Ha 6e3xmyHn Mpexu. beaxnynn nokanHu mpexm 8o LAN n WAN. Be3xudHu MpexHu ypeau. besxmndnu
MPEXM Of CNefHN reHepauun. VHTerpaumja Ha cute BULOBM 6e3xmiHM Mpexu. MerynoBp3yBatse 1 CTaHaapan.
HagrnenyBsatbe 1 KOHTPONa Ha Knactepu u cepsepcku hapmu. Haarneaysare n KOHTpona Ha mpexu. OapeayBare Ha
nepdopmaHcy. MpexHu annukauuu. JononHutenHu cepeucy. JusajHuparbe uHTepdejcu 3a BMpexyBare Ha Manu
nameTHW ypeau.

12. | MeToau Ha ydetse:

lpenaBatba NoAAPXKaHM CO NPe3eHTaLMmn NPeky CNajaoBu, MHTEPAKTUBHU NpeaaBatsa, Bexbu (KopucTere Ha onpema u
copTBEpCKM NaKkeTH), TUMCKa paboTa, CTyaurja Ha cnyyaj, NoKaHeTU rocTy npegasayy, CaMmocTojHa u3paboTka n ogbpaHa
Ha NpOeKTHa 3afava 1 cemuHapcka paboTa, yuere BO eNeKTPOHCKO ONKpYxyBatbe (PopymMu, KOHCYNnTaLmm).

13. | BKkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen®a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bexbu (nabopatopuck, 24 vyacosm
ayauTOpMUCKM), CEMUHapH, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocTojHuM 3agaym 24 yacosu
16.3 | [lomaluHO yyere 72 yacosu
17. | HaumH Ha oLeHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 6oposw
17.3. | AKTMBHOCT 1 yyere 20 6ogosm
18. | Kputepuymu 3a oueHyBsarse (60a0BI/oLEHKa) Ao 59 6oaa 5 (ner) (F)
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on 60 po 68 6oga 6 (wecr) (E)
oz 69 fo 76 6oga 7 (ceaym) (D)
on 77 fo 84 Gopa 8 (ocym) (C)
on 85 po 92 6oga 9 (neser) (B)
on 93 no 100 6opa 10 (necer) (A)
19. | YcnoB 3a noTnuC v nonarawe Ha 3aBpLUeH UcnuT PeanuaupaHu akTuBHOCTY
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakenoHcku 1 AHTRUCKK
21. | MeToa Ha crnefere Ha KBanuTeToT Ha HacTaBara WHTepHa eBanyaumja v aHKeTU
Nutepatypa
3aponxuTenHa nuteparypa
Zzgj AsTOp Hacnos MN3naBay loonHa
1. | W.Dargie, C.Poellabauer &#34;Fundamentals of Wireless Wiley 2010
Sensor Networks: Theory and
221 Practice (Wireless Communications
and Mobile Computing)&#34;
P.Zheng, L.L.Peterson, &#34;Wireless Networking Complete | Morgan 2009
2. | B.S.Davie, A.Farrel (Morgan Kaufmann Series in Kaufmann
Networking)&#34;, 1st Ed.
2 3 Haesik Kim Design and Optimization for 5G Wiley-IEEE 2020
' ' Wireless Communications Press
OononHutenHa nutepartypa
Esgj' AsTOp Hacnos MN3naBsay loguHa
Anna Forster Introduction to Wireless Sensor Wiley-IEEE 2016
222. 1. Networks Press
9 Alan Bensky Short-range Wireless Newnes, 2019
' Communication 3rd Edition Elsevier
N. Mukherjee, S. Neogy, S. Building Wireless Sensor Networks: | CRC Press 2017
3. | Roy Theoretical and Practical
Perspectives

147




74 HanpeaHu KBAaHTHU KOMYHUKaLUU

1. Hacrnos Ha HacTaBHWOT NpegMeT HanpegHu KBaHTHW KOMYHUKaL MK
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MH(OPMALMCKN
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacrtasHuk [-p Tomncnas LLymuHoCKu
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
CrygeHToT ke Buge ocnocobeH 3a TeopeTcka U npakTUiHa paboTta BO HANPEAHUTE KBAHTHW KOMYHUKALMM W KBAHTHUTE
TEXHONOMu, cepucy 1 cuctemu. Mpeky 3HaeraTa ko My M Hyau OBOj MpeaMeT, CTYAEHTOT Ke MMa MOXHOCT fa ce
CTEKHE CO KOMMETEHLWM W BELUTUHW 0f 0BracTa Ha KBaHTHOTO MHXEHEPCTBO W KBAHTHUTE KOMYHUKALMCKM 1
WHopmauwmckute Haykn. CTyaeHToT ke fobue 3HaeHa 3a COBPEMEHUTE HanpeHU KBaHTHU KOMYHUKaLMKU U NPECMETKU.
11. | CoapxmHa Ha nporpamara:
McTopucku pasBoj Ha KBaHTHUTE KOMyHUKaLuW. HanpeaHa kBaHTHa MHGhopMaLmcka Teopuja. KBaHTHI GUTK, KBAHTHM
COCTOjOU 1 KBAHTHU KOMYHUKaLMW 1 MpecMeTkn. KBaHTeH LymM 1 KBaHTHU onepauui. KBaHTHU NPeCMETKOBHM 1
onTuMusaumckn anroputMu. KeaHtHa ®ypueosa TpaHcdopmaLuja 1 npumeHn. TenenopTaluja U KBaHTHa kpuntorpacuja.
KBaHTHW MpexHu aunjarpamu. KBaHTHWU KOMYHUKALMCKW UCTEMM U KBAHTHW KOMMJYTEPM W ypeau.
12. | MeToaw Ha yyerse:
lMpenasarba NOAAPKAHW CO MPE3EHTaLMM NPeKy CMajaoBu, HTEPAKTVUBHI NpeaaBatba, BeXOU (KOPUCTEH:E Ha ompema u
codhTBEPCKM NakeTu), TuMcka pabota, CTyauja Ha Cnyyaj, NoKaHeTU rocTu NpeAaBaym, caMocTojHa u3paboTka u opbpaHa
Ha NpOeKTHa 3ajava 1 cemmHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxweoTo BpeMe 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lpenaBatba — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuck, 24 Yyacosm
ayauTOpUCKM), CEMUHApK, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoekTHM 3agaun 24 yacosu
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaumH Ha oueHyBatbe
171 TecToBM 30 6ogosK
17.2 | CemvHapcka paboTta/npoekT (Npe3eHTauuja: MMCMEHa W yCHa) 50 6ogosu
17.3. | AKTMBHOCT U yyete 20 6oposu
18. | Kputepuymu 3a oLeHysarbe (604081/oLEHK) [0 50 Goga 5 (ner) (F)
on 51 go 60 6oaa 6 (wecr) (E)
o 61 no 70 Goga 7 (ceaym) (D)
o 71 o 80 Goga 8 (ocym) (C)
on 81 10 90 6opa 9 (neseT) (B)
og 91 go 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTNKUC 1 Nonarawe Ha 3aBpLUeH UCTUT Peanuaupanu aktueHoctv og 15.1 0o 16.3
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa Make[oHCKW 1 AHFINCKM
21. | Metop Ha criefiere Ha KBanuTeToT Ha HacTasata nTepHa eBanyauuja u aHkeTw.
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22.

Nutepatypa

3agomxutenHa nuteparypa

Peq.
6ipoi AsTOp Hacnos MN3naBay loonHa
1. | Sandor Imre, Laszlo Advanced Quantum Wiley 2013
221 Gyongyosi Communications: An Engineering
Approach
9 Michael A. Nielsen, Isaac L. Quantum Computation and Quantum | Cambridge 2000
" | Chuang Information Univ. Press
3 E. Rieffel and W. Polak Quantum Computing, A gentle The MIT Press | 2011
' Introduction
HononHutenHa nutepatypa
zsgj' AsTOp Hacrnos MN3paBay loonHa
222. 1 David McMahon Quantum Computing Explained Wiley- 2007
: Interscience
2.
3.
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75 HamnpeaHu MeTOAM 3a aHA/IM3a HA CJI0KEHU TEXHUYKHU NPOEKTHU

1. HanpeaHu MeToam 3a aHanu3a Ha CrioXXeHM TEXHUYKM
Hacros Ha HacTaBHWOT NpegMeT
MPOEKTH
2. Kog
3. Cryaucka nporpama ENT
4, OpraHu3aTtop Ha cTyauckaTa nporpama dakynTeT 3a eNneKTPOTEXHMKA M MHGOPMALMCKM
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMorm
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTy
8. HacTaBHuk [-p AtaHac Vnues
9. lMpenycnoB 3a 3anuLuyBare Ha NpeameToT Hema
10. | Uenu Ha npeameTHaTa nporpama (KoMneTeHuun):
CTeKkHyBaHe NPOLUMPEHM 3Haeta 3a HanNpeaHUTE METOAM 3a Hay4Ha aHann3a Ha TEXHUYKUTE NPOEKTU U HUBHUTE
NpOeKTHW napameTpu. Pa3snBare CMOCOGHOCT M BELUTWHM 3a aHanu3a v Creaere Ha MPOEKTHUTE Pecype U
aKTWUBHOCTH, Kako 1 CMOCOBHOCT 3a npe3ematse NpaBuITHY MEHALIEPCKN AEjCTBUjA KOW ke OBO3MOXAT YCMELLHO BOAEH:E 1
peanu3auyja Ha CNOXEHWN MHXEHEPCKW 1 HAaY4YHU NPOEKTM.
11. | CogpxuHa Ha nporpamara:
HanpegHu TeXHWKKM 3a aHanu3a Ha NpOeKTHUTE napameTpu. be3beaHOCHN, COLMONOLLKM 1 eKOMOLLKI acekTh Ha
npoekTuTe. AHanm3a Ha MHBECTULIMOHM BIOXYBatba BO MHXEHepCKu npoekTi. Mopenupare Ha HeusBecHocTa. MprMeHa
Ha fuzzy norukata 1 HEBPOHCKMTE MPEXM BO MPOLLECOT Ha NMaHUPaK-ETO M JOHECYBAHETO 0anykn. OnTummusaumja Ha
€KOHOMCKaTa 1 TEXHUYKaTa eMKacHOCT Ha npoekTuTe. OnepawuyoHmn NCTpaxyBatba BO MHXEHEPCKNTE MPOEKTU.
YnpaByBatb€e CO PU3NKOT BO CIOKEHM MpoekTuTe. MeTog Ha peanHa onuwja v Herosa npumeHa. CTaTMCTUYKM MeToaM 3a
aHanuaa Ha NpPOeKTHUTE NPOMEHIIMBI; BPEME Ha M3BPLLYBAHE HA MPOEKTOT, TPOLLOLM BO NPOEKTOT, KBANMUTET Ha
npoekToT. PerpecuoHa aHanuaa, Tectupare xunotesn. PDM — meToa, Metog Ha six sigma. KoHTpona Ha KBanuTeTeT BO
CMEeLMMUYHN UHXEHePCKX NPoeKTU. VIHTerpupaH npuctan Bo NpoekTHUOT MeHalMeHT — Cost/Schedule Control System.
Value analyses and Value Engineering.
12. | MeToau Ha yyemse:
lpenaBatrba NOAAPKAHM CO MPE3EHTaLMKM NPeKy CMajaoBu, HTEPAKTVUBHW NPeaaBakba, BexOU (KOpUCTEHE Ha onpema u
codpTBEPCKM NAKETH), TUMCKa paboTa, CTyAmMja Ha CnyYaj, NOKaHeTU roCTy NpeaaBayy, MCTpaxXyBatbe, CaMmoCTojHa
n3paboTka 1 ofbpaHa Ha NPOEKTHA 3agava 1 CeMuHapcka paboTa, yuere BO ENTEKTPOHCKO ONKPY»KyBatbe (hopymu,
KOHCynTaumm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 [penasatba — TeopeTcka HacTasa 36 yacosu
15.2 | Bexbu (nabopatopuck, 24 vacosm
ayaMTOPUCKM), CEMMHAPH, TUMCKa
pabota
16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 [TpoekTHW 3aga4m 24 yacosw
16.2 | CamocTojHn 3agauum 24 yacosu
16.3 | JomaLwHo yyere 72 Yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTta/npoekT (Mpe3eHTauuja: TMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 yyere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) [0 59 Gona 5 (ner) (F)
on 60 po 68 6opa 6 (wecr) (E)
of1 69 0 76 Goga 7 (ceaym) (D)
on 77 no 84 6opa 8 (ocym) (C)
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oz 85 no 92 6opa 9 (neser) (B)
og 93 po 100 6oga 10 (meceT) (A)
19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakeaoHcKu 1 AHFRMCKH
21. | MeToa Ha crnefere Ha KBanuTeToT Ha HacTaBata WHTepHa eBanyaumja v aHKeTH
Nutepatypa
3agonxutenHa nuteparypa
zzgj' AsTOp Hacnos MN3naBay loguHa
1. | W3bpanu Tpygosu IEEE Transaction on Engineering IEEE Press 2020
Management & Engineering
221 Management Review
9 Lee Krajewski, L. Ridman, M. | Operation management: processes PEARSON 2009
" | Malthora and value chain Prentice Hall
Chan S. Park Fundamentals of Engineering Pearson Higher | 2017
3 Economics, Global Edition Education &
22. ' Professional
Group
[lononHuTenHa nutepartypa
Esgj' AsTop Hacnos N3pnaBay loguHa
229 1 Harold Kerzner Project management case studies John Wiley& 2017
' Sons, Inc.
John Goodpasture Quantitative Methods in Project Shroff 2004
2. Management Publishers &
Distributors
3.
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76 HanpeaHu MoaesM 3a peliaBakbe Ha JAMHAMMYKHU PeXUMHU

CJICKTPOECHEPIreTCKUu CUCTEM

BO

1. HanpegHu Mofenu 3a pellaBarse Ha AMHaMUYKK pexumm
Hacros Ha HacTaBHWOT NpegMeT
BO eNeKTPOEHEePreTCkN CUCTEM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTpoTeXHUKa 1 MHOPMaLMCKL
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHomnornu
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc ctyauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p AHTOH YayLueBcku
9. lpenycnos 3a 3anuilyBare Ha NPeaMeToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):
MoxHOCTM 3a CO3aaBatbe U KOPUCTEHE COPTBEPCKN MAKETU 1 YYECTBO BO CTYAMM 3@ pELLaBake Ha pasnuyHu npobnemu
op pabortara Ha EEC
11. | CogpxuHa Ha nporpamara:
CrabunHocT Ha enekTpoeHepreTckn cuctem. Knacudukaumja Ha guHamuykm pexvimn Ha EEC. Mopenvpatbe Ha
koMnoHeHTUTe Ha EEC: cHxpoHu reHepaTopu, cuctemm 3a Bo30yAa, TyPOUHCKM CUCTEMM 1 Pa3HU EHEPTETCKM CUCTEMM.
Mogenupatse Ha noTpoLLyBaynuTe. TEXHUKM 33 MOLENMPaK-E HA Mamu 1 ronemu auHamuykm npomerun 8o EEC. Mepetse
Ha (ha3opCKkMTE BENMMYMHM 1 3aN03HABAHE CO COOABETHA KOMYHMKaLMCKa MHAPaCTPYKTypa 3a NogpLuka Ha CUCTEMOT 3a
KOHTPOMNa 1 MOHUTOPUHT. [ln3ajHuparbe Ha cUCTEMUTE 3a KOHTpona 1 MoHuTopuHr Ha EEC. KopucTerbe Ha codpTepckm
nakeTu 3a Mofenupare Ha AMHaMUYKUTE NPOLIECH 1 eBanyaLnja Ha ANHaMUYKOTO ofHecyBare Ha EEC. CoBpemeHu
cucTeMM 3a 3alTuTa Ha EEC kako noeguHeyHm cucTemMn 1 MHTErpupaHn BO COBPEMEHUTE CUCTEMU Ha KOHTpONa U1
ynpaByBate.
12. | MeToau Ha yuete:
MpenaBatba NOAAPKAHM CO MPE3eHTaLMKM NPeKy CMajaoBu, MHTEPAKTVBHI NpeaaBatba, BeXOU (KOPUCTEHE Ha ompema u
coghTBEPCKM NakeTH), TUMCKa paboTa, CTyaumja Ha cnyyaj, NoKaHeTU rocTu NpeJaBayn, camocTojHa uspabotka u ogbpaHa
Ha NpOeKTHa 3afava 1 cemuHapcka paboTa, y4ere BO eNeKTPOHCKO ONKpYxXyBarbe (popymu, KOHCynTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenaBar-a — TeOpPETCKa HacTaBa 36 vacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
AyAMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTH 16.1 [MpoekTHM 3aauu 24 yacosu
16.2 CamocTojHM 3a8a4K 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaumH Ha oLeHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemmuHapcka paboTa/npoekT (Npe3eHTauuja; MMCMeHa 1 ycHa) 50 6oposw
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymn 3a oueHysare (6onosu/oLeHka) [0 59 6oga 5 (ner) (F)
on 60 go 68 6oga 6 (wecr) (E)
o 69 fo 76 6oga 7 (cepym) (D)
of 77 fo 84 6opa 8 (ocym) (C)
of 85 0o 92 Gopa 9 (neser) (B)
o3 93 go 100 Goga 10 (mecer) (A)
19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaupanu aktueHoctv og 15.1 0o 16.3.
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20.

Jasunk Ha KOj Ce n3pefyBa HactaBaTa

MakenoHcku 1 AHFIMCKM

21. | MeToa Ha crnefer-e Ha KBanuTeToT Ha HacTaBata WHTepHa eBanyaumja v aHkeTU
Nutepatypa
3aponxuTenHa nuteparypa
Pepn.
6p0] AsTOp Hacnos MN3naBay loonHa
1. | Savu C. Savulescu Real-Time Stability Assessment in Wiley and IEEE, | 2009
Modern Power System Control New York,
221. Centers ISBN: 978-
0470-23330-6
9 J. Machowski, J. W. Bialek Power System Dynamics and John Wiley & 1997
2 " | and J.R. Bumby Stability Sons
' 3 M. lli¢ and J. Zaborszky Dynamics and Control of Large John Wiley & 2000
' Electric Power Systems Sons
HononHutenHa nutepartypa
zsgjl AsTop Hacrnos MN3naBay loonHa
222. 1. Christophe Preve Protection of Electrical Networks ISTE 2006
9 Arun G. Phadke, James S. Computer relaying for power John Wiley & 2009
" | Thorp systems Sons Ltd
3. L. Hewitson Practical Power Systems Protection | Elsevier 2004
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77 HanpeaHu HeAeCTPYKTHUBHMU TEXHUKHM 3a KapaKTepu3alyja HA MaTepujaau

1. HaGrI08 Ha HACTABHHOT NpeaMeT Hanpegxu HE[ECTPYKTMBHY TEXHUKN 3a kapakTepusauuja
Ha mMaTepujanu
2. Kog
3. Cryaucka nporpama EUT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHGOPMALICKU
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMorm
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p Nuxunpa CrojaHoscka-Meopruescka, [-p Maprapura
'MHOBCKa
9. Mpenycnos 3a 3anuilyBare Ha NPeaMETOT HeMma
10. | Llerm Ha npegmeTHaTa nporpama (KOMMeTeHLun):
Bo pamkuTe Ha 0BOj NPeAMET CTYOEHTUTE Ke Ce CTEKHAT CO pa3bupatse 3a OCHOBHUTE MPUHLMMM Ha NPE3EHTUPaHUTE
TEXHWUKW, HUBHUTE MPEAHOCTU 1 OrpaHnyyBarba. [oHaTamy, CTyLeHTUTE Ke Ce 3ano3Haar M co OCHOBHUTE Daparba Kou
Tpeba fa rv 3a40BoMNyBaaT UCIMTYBaHUTE MPUMEPOLIM, 3@ CEKoja TEXHMKA OAOeNHO. Tue, UCTO Taka v ke ce ocnocobar 3a
“3BefyBare Ha OCHOBHYW PYTUHCKW onepaLum, kaj ekcnepyMeHTanHUTe nocTaBKy.
11. | CogpxuHa Ha nporpamara:
HanpenHuTe HeoeCTPyKTUBHM eKCNePUMEHTANHI TEXHUKX [aBaaT kopenauuja nomery nepdopmaHcuTe Ha ypeauTe, co
MeToauTE M MaTepujanuTe Ha HueHaTa ussenda. MHdopmaumute kou rv 06e3beyBaaT OBME TEXHUKM, FTABHO 3aCHOBaHM
Ha eNTeKTPUYHM M ONTUYKM MOjaBw, Ce ABMXAT Of aTOMCKO Ma Ce A0 MaKPOCKOMNCKO HUBO. INpegMeTHaTa nporpama rm
onchaka: CreKTPOCKONCKUTE TEXHUKN Kako HE3KOHTAKTHWN METOAM 3a UCMIMTYBate Ha eNeKTPOHCKaTa CTPYKTypa n
ONMTWYKNOT OArOBOP Ha MaTepujanuTe BO MHGPALPBEHNOT/BUANMBINOT/YB crnekTapoT; kanauuTaTMBHUTE TEXHUKN KOM O
OTCIMKyBaaT ABMKEHETO HA ENEKTPUYHUTE NOMHEXW; ANeneKTpUYHaTa U MMNeJaHcHaTa CnekTpockonuja 3a
uaeHTdMKaLmja Ha AMENeKTPUYHITE OCOOMHM; BONT-aMMNepCcKUTE Mepea 3a OOPEAYBake Ha CTPYUTE Ha MPOTEKYBak-E;
€NeKTPOHCKaTa CMKH pe30HaHCa Koja ro OTKpUBA NPUCYCTBOTO Ha CNOOOLHN PaguKami U HECTIAPEH! ENEKTPOHMN.
[lononHuTenHo, BO paMKk1Te Ha NPEeAMETOT ke Ouae paspaboTeHa u MeTogonorvjata Ha MOLENMpare Ha pesynTaTuTe co
KOPUCTEHE Ha EKBMBANEHTHY KOMa, 3apaau yTBpAyBakbe Ha [JOBEPNIMBOCTA Ha camuTe ypeam n Matepujani. Osue
TEXHWUKW MMaaT LUIMPOKa NPUMeEHa BO TEXHONOMMjaTa, KOHTPOMa Ha KBanMTeTOT BO MHAYCTpUjaTa, MEAULNHCKUTE
annuKaLum UTH.
12. | MeToau Ha yyete:
MpenaBatba, TUMCKa paboTa, NpeAaBatba Ha rocTv npefasaym, M3paboTka 1 NpeseHTaLymja Ha NPOEKTHM 3a4aum n
CeM1Hapckm paboTy.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen®a Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vyacosm
ayaMTOPMUCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocTojHuM 3agayn 24 yacosu
16.3 | [lomaLHo yyere 72 yacosm
17. | HaumH Ha oLeHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (NpeseHTauuja; MMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymn 3a oueHysarse (6onoBu/oLeHKa) f10 59 6oaa 5 (ner) (F)
on 60 no 68 6oaa 6 (wecr) (E)
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oz 69 o 76 Goga 7 (ceaywm) (D)
on 77 po 84 6oga 8 (ocym) (C)
oz 85 1o 92 Gopa 9 (meser) (B)
oz 93 5o 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuc v nonaramwe Ha 3aBpLUeH UcnuT 60% ycnex of cuTe NPeanCcUTHN aKTUBHOCTY
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakeLOHCKM 1 AHFAMCKM
21. | MeToa Ha crnepetbe Ha KBanuTeToT Ha HacTaeata CamoeBanyauuja
Nutepatypa
3apgonxuTenHa nuteparypa
zzgj' AsTOp Hacnos MN3naBay lognHa
1. A. K. Tyagi, Mainak Roy, S. K. | Advanced Techniques for Materials Trans Tech 2009
22.1. Kulshreshtha and S. Banerjee | Characterization Publications
C. Richard Brundle, Charles “Encyclopedia of Materials Butterworth- 1992
2. | A. Evans Jr., Shaun Wilson Characterization” Heinemann
Publishers
22. 3
[lononHuTenHa nutepartypa
Ezgj' AsTop Hacnos M3paBay loguHa
222. 1 Edited By Helmut Giinzler “Handbook of Analytical Techniques” | Wiley VCH 2002
' and Alex Williams
2.
3.
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78 HanpeaHu HYyMEepUYKU METOAHU

1. | Hacnos Ha HacTaBHWOT npeameT HanpegHu HyMmepuykm MeToam
2. | Kog
3. | Cryaucka nporpama ENT
4. | OpraHusaTop Ha cTyauckaTa nporpama
(SLMHVILLA, OFHOGHO WHCTHTYT, KATENPE, OeN) dakynTeT 3a enekTpPoTEXHMKa 1 MHEOPMALICKIA TEXHONOMN
5. | CteneH (np., BTOP, TPET LMKIYC) TpeT uuknyc cTyanm
6. | Akagemcka roguHa/cemectap /1 vnm 1/2 \ 7. \ Bpoj Ha EKTC kpeautn | 6.00
8. | HacTaBHuk [-p Cowva eroscka-3ajkoBa
9. MMpegycnos 3a 3anuilyBare Ha NpeaMeToT Hema

10. | Llenu Ha npegmeTHaTa nporpama (KoMneTeHLmuu):

cTabunHoct.

KypcoT uma 3a uen ga 0be3bean npernes Ha COBPEMEHMTE TEXHUKM LLITO CE KOPUCTAT BO PELIABAKETO HYMEPUYKN
npobrnemu BO HaykaTa 1 MHXEHEPCTBOTO, CO NOCEDEH aKLEHT Ha CREAHNBE TEMU: FONEMM CUCTEMM JIMHEAPHMN PABEHKM,
npobnemmn Ha CONCTBEHW BPeJHOCTH, 0614HM M Napumjantu audepeHumjanHn paBeHku. CTyaeHTuTe ke Cce ocnocobar aa
KOHCTpyWpaaT MaTeMaTh4Ki MOLENN 1 Ke T COBNafaaT TEXHUKUTE 33 HYMEPUYKO peLlaBakbe pasHu npobnemu of
obracta Ha NPUPOLHUTE M TEXHUYKMTE Hayku. Tue ke Ce 3am03HaaT Co HaNpPeaHUTEe HYMEPUYKN METOAM 1 ke Bruaat Bo
cocTojba aa u3bepat HajcooABETEH METOZ, LITO M 3aA0BONYBa KPUTEPUYMITE 33 HYMEPUYKa NPELIM3HOCT, ePMKACHOCT 1

11. | CogpxvHa Ha nporpamara:

aHalnu3a Ha rpellkata Ha peLleHneTo.

Nvneaphn cuctemu: metogu 3a LU gekomnosuumja, cnabo nononHeTH CUCTEMM, TEXHWKM HA NpeypeayBatse. MeToau Ha
notnpoctopu. lNpobnemm Ha CONCTBEHN BPeSHOCTW. HyMepryKku METOAM 33 peLUaBake NMOYETHO-TPAHNYHK Npobnemu 3a
0BWYHM 1 NapumjanHn audepeHumjanHu paBeHkn. Hymepuuko pellasarse cnexktTpanHu npobnemu. [uckpeTusaumja co
KOpUCTEHE KOHEYHN PA3MNKIA, KOHEYH ENTEMEHTH 1 KOHEYHMW BONyMeHH. McnnTyBare KOHBEpreHLmja, CTabunHocT 1

12. | MeToaw Ha ydetbe:

Ke ce kopncTi BnieHavpaH METOz Ha yuetbe Koj Ce COCTOM 0 NpeaBarba, CaMocTojHa n3paboTka v ofbpaHa Ha
NPOEKTHa 3aaaya, Y4ere BO eNEKTPOHCKO OMKPYXYBate (ChopyMM, KOHCYNTaLum).

13. | BkyneH pacnonoxus (oHa Ha Bpeme

180

14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme

36+24+24+24+72=180

15. | ®opmMK Ha HACTaBHUTE aKTUBHOCTU 15.1 | lNpenaBarsa — TeOpeTCKa HacTaBa 36 Yyacosm
15.2 | Bex6u (nabopatopucku, 24 yacosu
ayauTOPUCKM), CEMUHApW, TUMCKa
pabota
16. | Opyrv popmm Ha aKkTUBHOCTM 16.1 | lNpoeKTHW 3agaum 24 yacosu
16.2 | CamocTojHM 3aga4n 24 yacosy
16.3 | [JomaLuHo yyere 72 yacosu
17. | HaumH Ha oueHyBatbe
17.1 TecToBw 30 6oaoBy
17.2 | CemnHapcka paboTa/npoekT (Mpe3eHTauuja: nMcMeHa 1 ycHa) 50 Gogosm
17.3. | AKTMBHOCT M yuere 20 6ogoBu
18. | Kputepuymu 3a ougHysare (60/1081/OLIEHKa) f0 59 6oga 5 (ner) (F)
on 60 o 68 Goga 6 (wecr) (E)
o 69 o 76 6ona 7 (cenym) (D)
of 77 fo 84 6opa 8 (ocym) (C)
o 85 no 92 6opa 9 (neser) (B)
on 93 go 100 6opa 10 (gecer) (A)

19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCTUT

60% ycnex o cuTe NpeanCrnTHY akTUBHOCTY

20. | Jasuk Ha Koj ce n3BedyBa HacTaBaTa

MakenoHcku 1 AHFMCKM
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‘ 21. ‘ MeTop Ha criefiet-e Ha KBanuTeToOT Ha HacTaBaTa CamoeBanyauuja

22.

Nurtepatypa
3agonxutenHa nutepartypa
ngj' AsTOp Hacrnos MN3naBay lognHa
1. | S.C. Chapra Applied Numerical Methods with | McGraw-Hill 2015
22.1. Matlab for Engineers and Science/Engineering/Math,
Sciencists 4th ed.
9 S. Larsson, V. Thomée Partial Differential Equations with | Springer 2008
' Numerical Methods
3.
[lononHutenHa nutepartypa
999 Zggj AsTOp Hacnos M3naBsay loaunHa
1.
2.
3.
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79 HamnpeaHu nor/iasja no uaeHTUPUKaALMja U eCTUMALMja HA CUCTEMH

1. HaGr08 Ha HACTABHHOT NpeaMeT HanpegHu nornasja no uaeHTuuKaLmja n ecTumatmja Ha
cucTemm
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHOPMALMCKN
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TeXHonornu
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p Mune CraHkoBCKM
9. lMpenycnoBs 3a 3anuilyBare Ha NpeamMeToT Hema

10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumun):

CoBniagyBarbe Ha 3Haetba NOBP3aHu CO MaeHTU(MKaLMja 1 ecTUMaLMja Ha cucTemuTe 10 3aBpLUYBAHETO Ha
NPeaMETOT, CTYAEHTUTE Ke MOXaT a UaeHTUDUKyBaaT MOAENM Ha CUCTEMM CO HajpasnnyHK meToau. Ke ce ocnocobart
[ia A13ajH1paaT ekCnepuMeHTU 3a aeHTUMKaLmMja BO OTBOPEHA U 3aTBOpeHa cripera. VICTo Taka CTydeHTUTe ke ce
ocnocobat NpaBWIHO Aa v TOMKYBaaT pesynTaTuTe Of NMPUMEHETUTE anrOpUTMUTE NpU PeLLaBak-e Ha CHIOKEHM
npobnemu.

11. | CogpxuHa Ha nporpamara:

1. BpemeHcku uHBapujaHTHU cuctemn 2. Cumynaumja v npegukumia 3. Mogenu Ha BpemeHcku MHBapujaHTHU
cuctemn 4. Mozenu Ha BpeMeCK/ NPOMEHNNBM W HENUHeapHU cucTemu cuctemu 5. HenapameTtapcku MeToau BO
BPEMEHCKM W chpekBeHTEH AoMeH 6. MeToam Ha napameTapcka ectumaumja 7. MpecmeTky npu ectumaumja 8.
MeToam Ha pekypauBHa ecTumaumja 9. [insajHuparbe Ha excniepument  10. Mpouecnpatbe Ha nogatoun 11, M36op
Ha KpUTepuyM Ha ugeHTudmkaumja  12. 13bop Ha CTpykTypa Ha Moaen 1 Banugauuja Ha magenot 13,
WaeHTudmkaumja Ha MOAENM BO npakca

12. | MeTogu Ha ydetbe:

lMpenaBatba NOAAPKAHW CO NMPE3EHTaLMM NPeKy CMajAoBu, MHTEPAKTVBHI NPeaaBatba, BEXOW (KOPUCTEHE Ha Ompema u
copTBEPCKM NaKkeTH), TUMcKa paboTa, CTyaurja Ha cryyaj, NoKaHeTU rocTu NpegaBayn, camocTojHa u3paboTka 1 oabpaHa
Ha NPOEKTHa 3aJaya U cemnHapcka paboTa, yuere BO efIEKTPOHCKO OMKPYXyBarbe ((hOpyMu, KOHCYnTaLmm).

13. | BKyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTo BpeMe 30+30+40+40+40=180
15. | ®opmMu Ha HacTaBHUTE aKTUBHOCTY 15.1 lNpenaBarba — TEOPETCKA HAacTaBa 30 yacosu
15.2 | Bex6u (nabopatopucku, 30 yacosu
AyAMTOPHUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 IMpoeKTHM 3agaun 40 yacosu
16.2 CamocTojHM 3aga4u 40 yacosu
16.3 | [lomawwHo yyere 40 vacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka pabota/npoekT (Npe3eHTauyja; NMCMeHa 1 yCHa) 60 60a0BK
17.3. | AKTUBHOCT U y4etbe 10 6ogosw
18. | Kputepuymn 3a ougHysarbe (6o108M/oLEHKa) f10 50 6oga 5 (ner) (F)
on 51 go 60 6oga 6 (wecr) (E)
o 61 no 70 Goga 7 (ceaym) (D)
oa 71 ao 80 6oga 8 (ocywm) (C)
on 81 no 90 boga 9 (neser) (B)
og 91 go 100 Goga 10 (gecer) (A)
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19. | Ycnos 3a noTnuMC 1 nonararse Ha 3aBpLUEH UCTUT Peanuaupanu aktusHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BegyBa HacTaBaTa MakeZOHCKW 1 AHIIIMCKM
21. | MeTog Ha cnefekbe Ha KBanWUTETOT Ha HacTaBaTa ViHTepHa eBanyauuja 1 aHkeTm
Nutepatypa
3agonmkutenHa nutepartypa
Eggj' AsTOp Hacrnos MN3paBay loonHa
1. | L. Ljung System Identification: Theory for the | New Jersey, 1999
221, User Prentice-Hall
M. S. Grewal and A. P. Kalman Filtering: Theory and New York: NY, | 2001
2. | Andrews Practice Using MATLAB John Wiley &
Sons Inc
3 Rolf Isermann, Marco Identification of Dynamic Systems An | Springer 2011
" | M'unchhof Introduction with Applications
22.
DHononHuTtenHa nuTepatypa
I;ng' AsTOp Hacnos MN3naBay loonHa
G. C. Goodwin, R. L. Payne DYNAMIC SYSTEM ACADEMIC 1977
29 1. IDENTIFICATION Experiment PRESS New
Design and Data Analysis York London
Bohlin, Torsten Practical grey-box process Springer 2006
9 identification : theory and
' applications. - (Advances in industrial
control)
3.
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80 HanpeaHu npyUMeHH Ha CEH30PHU U CEH30PCKHU MPEXKH

1. Hacrnos Ha HacTaBHWOT NpegMeT HanpegHy NpUMEHN Ha CEH30pU U CEH30PCKI MPeXu
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama ®akynTeT 3a eNneKTPOTEXHMKA 1 MHGOPMALICKIA
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrmm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap A v 112 7 Bpoj Ha EKTC 6.00
KpeauTL
8. HacTaBHuk [-p Xueko KokonaHcku, [1-p Mape CpbuHoscka
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
CrekHyBatse Ha 3Haeka 3a crneuutuyHN HanpeaHy NPUMEHW Ha CEH30PU M CEH30PCKM Mpexu. MpoekTuparse U passoj Ha
HEKOHBEHLMIOHAIHN CEH30PCKM Mpexu. [puMeHa 1 MHTErpupare Ha HanPeaHU CEH30PK BO CEH30PCKUTE MPEXU.
11. | CogpxuHa Ha nporpamara:
MMPYHLMMM Ha CEH30PM M CEH30PCKM MpeXM. HanpeaHu NprMeH Ha CEH30PCKN MPEXU BO: MEAMULMHA, CTOMAHCTBO,
WHAYCTPWja, 3eMjOAENCTBO, Coobpakaj, KMBOTHA CpeaNHa, rPageXHULITBO, 1 Apyru cneuudmyHu obnacTu. Lienn u
NPEean3BULM Kaj HaNpeaHUTE CEH30PCKM MpEXN. TEXHUKM 3@ UCKOPUCTYBakE, MEHALIMEHT W LITEAEHE Ha ENEKTPUYHA
eHepruja. MckopuctyBare Ha 0B10BNMBI U3BOPY Ha eHeprija BO Be3xXMYHUTE CeH30pCKuTE Mpeski. CEH30pCKN MpeXxn 3a
paboTa BO peanHo Bpeme. VIHTerpupare Ha HanpeaHW CeH30pU BO DE3XMYHM CEH30PCKM MPEXW 1 KOHLIENTH 3a
XapABepcku an3ajH. MpumeHa Ha NacvBHN CEH30PM, MAMETHW CEH30PU, MUKPO-ENTEKTPOMEXAHUYKM CEH30pU 1 NeYaTeHN
CEH30pM BO CeH3opcknTe Mpesku. Mpunarogysarse, 06paboTka 1 KOHBEP3Wja Ha CUTHaNMTE Of CEH30pUTe (ceTunara).
lMpoekTHa 3agaya, NpUMeHa Ha CEeH30pU 1 MPOEKTUPak-e HEKOHBEHLIMOHAMHA CEH30pCKa Mpexa.
12. | MeToau Ha ydetbe:
lMpenaBatba, M3paboTka Ha NPOEKTHW 3a4a4u, HAY4YHO-UCTpaXyBaydka paboTa.
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxweoTo BpeMe 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lpenaBatba — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bex6u (nabopatopucku, 24 yacoBy
ayauTOPUCKM), CEMUHApK, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpOeKTHM 3agayn 24 yacosu
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [JomawwHo yyerbe 72 Yacosm
17. | HaumH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemvHapcka paboTta/npoekT (Npe3eHTauuja: MMCMEHa W yCHa) 50 Gogosm
17.3. | AKTMBHOCT U yyete 20 6oposu
18. | Kputepuymu 3a oLieHyBarbe (6040BM/oLieHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wect) (E)
on 69 o 76 6ona 7 (cepywm) (D)
oa 77 po 84 6oga 8 (ocym) (C)
on 85 10 92 6opa 9 (neser) (B)
04 93 fo 100 6oga 10 (gecer) (A)
19. | Ycnos 3a noTnuC 1 nonarake Ha 3aBpLUeH UChuT 60% ycnex of cuTe UCIIUTHU aKTUBHOCTU
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa Make[oHCKW 1 AHFINCKK
21. | MeToq Ha cnefetbe Ha KBanWUTETOT Ha HacTaBaTa CamoeBanyauuja
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Nutepatypa

3agomxutenHa nuteparypa

Zggj. AsTOp Hacnos MN3naBay loonHa
221 1. | A. Habbib The Art of Wireless Sensor Networks | Springer 2014
9 E. El, S. Ramakrishnan Wireless Sensor Networks: From CRC Press 2013
' Theory to Applications
V. Ashok, K. Surik Advanced Sensors for Safety and Springer 2013
3. Securi
2 ecurity
[lononHuTtenHa nutepatypa
zsgj' AsTOp Hacnos MN3naBay loonHa
22.2. 1 L. Y. Thai Wireless Sensor Networks and Springer 2008
: Applications
2. F. Jacob Handbook of Modern Sensors Springer 2010
3 . Hutchings, G. Martin Inkjet Technology for Digital John Wiley & 2012
' Fabrication Sons
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81 HanpeaHu TeXHUMKHU BO NpoLEecHpPame HAa ayAu0 U rOBOP

1. Hacros Ha HacTaBHWOT NpegMeT HanpegHu TeXHWKM BO NpoLiecuparse Ha ayamno 1 rosop

2. Kog

3. Cryaucka nporpama ENT

4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGHOPMALICKU
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum

5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryauu

6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00

KpeauTu
8. HactasHuk [-p Bpanucnas epasos
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema

10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);

Kanguparor ke ce 30001e CO HaNpeaHo No3HaBakbe Ha KAapaKTEPUCTUKUTE HA ayAMOCUTHaNNTE W CieLMguKATe Bp3aHH
CO HMBHOTO Npouecupatbe. Toj ke rv coBnaaa HanpeaHUTe COBPEMEHI METOAM 3a aHanu3a, npoLecupate, CUHTE3a U
npenosHaBarbe Ha oBue curHanu. Of npea paka ke CTEKHe MpaKTUYHW UCKYCTBA 1 0CMOCOBEHOCT 3a peLlaBatbe Ha
akTyenHuTe npobnemu npeky AnU3ajHoOT U UMNEMeHTaLMjaTa Ha COOABETHI anropuUTMK.

11. | CoapxuHa Ha nporpamara:

OcHoBwW Ha AMrMTanHoTO NpoLecHpare Ha CUrHanmu, BOBEZ, BO NPOLIECHpatse Ha ayamo 1 roBop, OCHOBW Ha CO3AaBaHe
Ha YOBEKOBWOT rOBOP, BULOBM Ha r1acoBU, apTUKYNaTOPHU MOJENW Ha BOKANHWOT TPaKT, OCHOBU Ha nepLientuja Ha
ayanoTo W FOBOPHUTE CUTHanMU, MOZENU Ha ayaUTOPHUOT CUCTEM, NPoLiecUpak-e Ha ayano 1 roBop BO BpeMe U
pekseHja, IMHeapHn TpaHcdopmaumn, Oypreosa TpaHcdopmaumja, Bejenetn, 6aHku Ha unTtpu, cnektpo
TemnopanHa obpaboTka, Mabop dunTpu, MeToaM 3a AEKOMNO3NLMja, XOMOMOPEHO NpoLecHpatse, KencTap, NMuHeapHa
NPeanKTMBHA aHanuaa, MOJEnW Ha XapMOHULM 1 LyM, AUTMTAITHO KOAMpake Ha ayamo, KOMNpecuja Ha ayamno 1 rosop,
MPEG-1, AAC, H.264, LPC, CELP, OGG, Opus. M3nBojyBarbe Ha 3By4eH n3Bop. CuHTE3a Ha ayano 1 roeop,
CTaTUCTMYKa NapameTapcka CMHTE3a, CMHTE3a CO reHepaTUBHM MOAENN, BOKOAEPU, HEBPO-BOKoaepH. CuHTe3a Ha
emoLuu, MoZienupak-e 1 CUHTE3a Ha MHTOHaLMja M Npo3oauja. MpenosHaBare Ha 3BYYEH U3BOP, AeTeKLMa Ha 3BYYEH
HacTaH, Npeno3HaBake Ha My3uUKM XaHp, NPeno3HaBare Ha My3WUYKL MCEYOK, anropuTMI 3a Npenopaka Ha necHa,
nperno3HaBak-e Ha roBop, Npeno3sHaBare Ha rOBOPHIK, Anapu3aLmja, npeno3HaBake Ha eMOLWKW, NPENno3HaBake Ha
jasuk, HMM, WEST, GMM, NN, DNN, cuctemu kpaj-go-kpaj, CNN, RNN. MNMogobpysatbe Ha KBanuMTeToT Ha ayamo 1
FOBOPHUOT CUTHas, OTCTPaHyBake Ha LUYM, MOHULITYBaHE Ha exo. Moaudukauvja Ha putam 1 BUCUHA, OUTUTanHK ayamo
ehekTu.

12. | MeToau Ha yyete:

lpenaBatba Ha Tabna, NoaapXKaHu Co MyNTUMEANCKM COAPXKMHU, MHTEPAKTUBHW NpeaaBatba, BexOu (Kopuctere Ha
onpema 1 cohTBEpCKM NakeTw), TMMCKa paboTa, CTyauja Ha Cny4aj, NOKaHeTM rocTi NpedaBayu, CaMoCcTojHa M3paboTka 1
onbpaHa Ha NpoeKTHa 3agaya U cemuHapcka paboTa, yyere BO eNEKTPOHCKO ONKPYXyBatbe (hopyMu, KOHCYRTaLmm).

13. | BKkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen®a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bexbu (nabopatopuck, 24 vyacosm
ayauTOpMCKM), CEeMUHapH, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocCTojHuM 3agaym 24 yacosu
16.3 | [lomalwHO yyere 72 yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 6oposw
17.3. | AKTMBHOCT 1 yyere 20 6ogosm
18. | Kputepuymu 3a oueHyBsarse (60a0BI/oLEHKa) [0 59 Goga 5 (ner) (F)
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on 60 po 68 6oga 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
of 77 oo 84 6opa 8 (ocym) (C)
on 85 8o 92 Gopa 9 (neser) (B)
on 93 o 100 bopa 10 (meceT) (A)
19. | Ycnos 3a noTAUC 1 nonarawe Ha 3aBpLUEH UCTINT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha Koj ce u3BeayBa HacTaBaTa MakenoHcKu 1 AHFRMCKH
21. | MeToa Ha crnefere Ha KBanuTeToT Ha HacTaBara WHTepHa eBanyaumja v aHKeTH
Nutepatypa
3aponxuTenHa nuteparypa
Zzgj AsTOp Hacnos MN3naBay loonHa
221, 1. | Andreas Spanias, Ted Audio Signal Processing and Coding | Wiley- 2007
Painter, Venkatraman Atti Interscience
2. | Udo Zblzer Digital Audio Signal Processing Wiley 2008
3 Lawrence Rabiner, Ronald Theory and Appljcations of Digital Pearson 2010
" | Schafer Speech Processing
22. OononHutenHa nutepartypa
ngj' AsTOp Hacnos MN3naBsay loguHa
James Beauchamp Analysis, Synthesis, and Perception | Springer 2007
229 1. of Musical Sounds: The Sound of
Music
Meinard Miller Fundamentals of Music Processing: | Springer 2015
2. Audio, Analysis, Algorithms,
Applications
3. Udo Z6lzer EDd,‘;;E))r(] Digital Audio Effects, 2nd Wiley 2011
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82 HampeaHM TeXHHUKHU BO MPOLeCHPAHETO HA OUOMEAULMHCKUA CUTHAJIHA

1. H HanpegHy TEXHWKM BO MPOLLECMPar-ETo Ha
acros Ha HaCTaBHWOT npegmeT
BroMeaMLMHCKM CUTHanm
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTpoTeXHUKa 1 MHOPMaLMCKL
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHomnornu
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc ctyauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p bpanucnas epa3sos
9. lpenycnos 3a 3anuilyBare Ha NPeaMeToT Hema
10. | Uenu Ha npeameTHaTa nporpama (KoMneTeHuun):
Kanguparor ke ce 3g06ue co HanpeaHo No3HaBak-e Ha KapakTepPUCTUKNTE Ha BUOMEaNLIMHCKATE CUTHanW 1 cneuudukuTe
BP3aHW CO HUBHOTO NpoLecupatse. Toj ke i coBNaga HanpeaHUTE COBPEMEHN METOAM 3a aHanu3a, NpoLecpare 1
npenosHaBare Ha oBue curHanu. Of npea paka ke CTEKHe MPaKTUYHW UCKYCTBA 1 0CMOCODEHOCT 3a pellaBatbe Ha
akTyenHuTe npobnemm Npeky Au3ajHOT U UMNNeMeHTaLmjaTa Ha COOABETHW anropuUTMu.
11. | CogpxuHa Ha nporpamara:
OCHOBW Ha AMTMTAMHOTO NPOLIECHPak-E Ha CUrHanu, BOBEA BO YOBEYKa aHaTOMuja W dnanonoruja, buonoteHupjany,
akeuanumja Ha BromeanumHekm curdanu, ENG, EMG, ECG, EEG, Yntpassyk, OkcumeTpuja, EnekTpomarHeTHi CHuMarba
(MMI). TexHuku 3a NpeTNpoOLECHpate: OTCTPaHyBake Ha WymM 1 OpyM, unTprparse, AeTekupja 1 OTCTPaHyBakEe Ha
apTedakTi, 0ABOjyBatbe Ha u3Bopy, ICA. lMpouecrpare Ha OBMOMEAMLIMHCKITE CUTHaANW BO BpeMe W (opekBeHLmja,
®ypreosa TpaHchopmauyja, Bejgnetu, agantueHi dountpu, 6aHku Ha GUATpK, CNEKTPO TemnopanHa obpabotka, Mabop
hunTpu, MeTOAM 3a AeKoMno3uLmja, XOMOMOPCHO NpoLecHparbe. AHanM3a Ha CUHXPOHKU3aLuja, KOXepeHua, kopenaumja,
Brodmabek, aHanmusa Ha BpaHosm obnuum. [ekomnosnumja Ha curHanute (EMG), ekcTpakumja Ha geckpunTopw,
naeHTMdMKaLmja n Knacudukamja Ha kapakTepUCTUYHK TOYKK, aTunndHu nojasn (ECG), Ha Tymopu (MMI), peTekumja u
knacucprkaumja Ha bonectn (EEG) co ynotpeba Ha TexHWKM 3a MaLmMHCKo yyere GMM, SVM, HMM, NN, 1 TexHukm 3a
anaboko yyere: DNN, CNN n RNN. Mogenwvpatbe Ha GuoMeanumHCKI curHan.
12. | MeToam Ha yJetbe:
MpenaBatba Ha Tabna, NoAAPKaHW CO MyNTUMELUCKI COAPXWHM, MHTEPAKTMBHY NpeLaBatba, BeXOu (KopucTere Ha
onpema 1 cohTBEPCKN MakeTu), TuMcka paboTa, CTyaunja Ha Cryyaj, NOKaHeTW rocTU MpeaaBayu, CaMoCcTojHa u3paboTka U
onbpaHa Ha NPoeKTHa 3agaya U cemmHapcka paboTa, yyere BO ENEKTPOHCKO OMKPYXyBatbe (hOpyMM, KOHCYNTaLuK).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lNpenaBar-a — TeOpeTCKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopuck, 24 vacosm
ayauTOpUCKM), CEMUHApK, TUMCKa
pabota
16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 [MpoekTHM 3agayn 24 yacosw
16.2 | CamocTojHun 3agaun 24 vacosu
16.3 | JomaLiHo yyer-e 72 Yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 yyere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) [0 59 Goga 5 (ner) (F)
on 60 po 68 6opa 6 (wecr) (E)
of 69 o 70 Goga 7 (ceaym) (D)
on 71 no 84 boga 8 (ocym) (C)
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on 85 po 92 6oga 9 (neser) (B)
of3 93 go 100 Goga 10 (mecer) (A)
19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaupanu aktueHoctv og 15.1 0o 16.3.
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakenoHcku 1 AHFIMCKK
21. | MeToa Ha crnefere Ha KBanuTeToT Ha HacTaBata WHTepHa eBanyaumja v aHkeTU
Nutepatypa
3agonxutenHa nuteparypa
zzgj' AsTOp Hacnos MN3naBsay loguHa
1. | Metin Akay (Ed.) Nonlinear Biomedical Signal Wiley-IEEE 2000
Processing, Dynamic Analysis and Press
22.1. Modeling
Fabian J. Theis, Anke Meyer- | Biomedical Signal Analysis: MIT Press 2010
2. | Base Contemporary Methods and
Applications
22. 3 Rangaraj M. Rangayyan Biomedical Signal Analysis Wiley-IEEE 2015
' Press
OononHutenHa nutepatypa
zzgj' AsTop Hacnos MN3naBay loonHa
222. 1 Joseph D. Bronzino (Ed.), Biomedical Signals, Imaging, and CRC Press 2014
" | Donald R. Peterson (Ed.) Informatics
2.
3.
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83 HanpeaHu TeXHMKH 3a aHAJ/IM3a HAa BUAEO0CEKBEHLIMU

1. Hacros Ha HacTaBHWOT NpegMeT HanpegHu TeXHWKM 3a aHanvaa Ha BUAEOCEKBEHLM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNneKTpPOTEXHMKA 1 MHGOPMALCKA
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p 3opaH MBaHoBCKM
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
CoBnapyBatbe Ha HanpegHW 3Haeka 3a NpobrnemuTe NOBp3aHW CO aHanM3aTa Ha BUOEOCEKBEHLMITE 1 3@ COBPEMEHNTE
Mp1OaM BO HUBHOTO peLLaBatbe, CTEKHYBAHE MPAKTUYHM UCKYCTBA M OCMIOCOBEHOCT 3a AM3ajHUPAETO HA anropuUTMM 3a
aHanu3a Ha BULEOCEKBEHLMN,
11. | CogpxuHa Ha nporpamara:
BasnyHM NpUHLMNK Ha aHanu3aTa Ha BUAEOCEKBEHLW, OCHOBM Ha BULEOKOMMPECHjaTa, eCTUMaLMja Ha KBanuUTeT Ha
BUOEOCEKBEHLMM, ECTUMALMja Ha ABWKeEHE, eKCTpaKLumja Ha obenexja. CermeHTaumja Ha BMAEO: AeTeEKLMja Ha NPOMeHa
Ha Kagap, LeTekLMja Ha CeMaHTUYKM KOHLeNTW, cerMeHTauuja basupaHa Ha MpUHLMMOT Ha KOXEPEHTHOCT Ha COAPXUHA,
CermeHTauuja nomMorHaTa o 3ByK. VIHAEeKCpare Ha BUOEOCEKBEHLMN: CEMaHTINYKO UHAEKCUpatbe, AeTeKUMja Ha
HaCTaHu, feTekumja Ha BuaeocLieHa. AHanmsa Ha cogpkuHa 6asvpaHa Ha eMoLMoHaneH of3nB. PenpeseHTauuja Ha
BMAEOCOAPXKMHA: CKPATEH OMUC Ha BUAEOCOAPKMHA.
12. | MeToau Ha yyese:
lpenaBatba, NOATOTOBKA Ha CTYAMM Ha Cryyau, 13paboTka u Npe3eHTaLmja Ha MPOEKTHW 3a4aum 1 CEMMHapCKM paboTy,
paboTa BO TMMOBM.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuck, 24 Yyacosm
ayauTOPUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoekTHM 3agaun 24 yacosu
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosK
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTMBHOCT 1 yyere 20 6oposu
18. | Kputepuymu 3a oueHyBsarse (6040B1/OLEHKa) 0 59 Goga 5 (ner) (F)
of 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
oa 77 o 84 Goga 8 (ocym) (C)
on 85 10 92 6opa 9 (neseT) (B)
on 93 po 100 6opa 10 (gecer) (A)
19. | YcnoB 3a noTnuc v nonarawe Ha 3aBpLUeH UCMUT 60% ycnex o4 cuTte NPeanCMTHU akKTUBHOCTY
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata Make[oHCKW 1 AHFNCKK
21. | MeToa Ha cnefetbe Ha KBanUTETOT Ha HacTaeaTa CamoeBanyauuja
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22.

Nutepatypa

3agomxutenHa nutepartypa

Pepn.

60 AsTOp Hacnos MN3naBay loonHa
1. | Li, Y.and Kuo, C.C. J. Video Content Analysis Using Kluwer 2003
Multimodal Information: For Movie Academic
22.1. Content Extraction, Indexing and Publishers
Representation
Hanjalic, A. Content-Based Analysis of Digital Kluwer 2004
2. Video Academic
Publishers
3.
[JononHutenHa nutepartypa
zzgjf AsTOp Hacrnos MN3naBay loonHa
22.2. 1 Ajay Divakaran Multimedia Content Analysis: Theory | Springer 2009
' and Applications Science
9 Yiannis Kompatsiaris, TV Content Analysis: Techniques CRC Press 2012
" | Bernard Merialdo, Shiguo Lian | and Applications
3.
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84 HanpeaHU TeXHMKH 3a aHA/IM3a HA CJIMKA

1. Hacrnos Ha HacTaBHWOT NpegMeT HanpegHu TEXHWKM 3a aHan1aa Ha crnmka
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIUCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHoNoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p Tomucnas Kaptanos
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
CoBniagyBarbe Ha HanpegHUTE TEXHUKM 3@ aHanu3a u 0bpaboTka Ha crvka. [usajHupatbe M MnnemeHTaumja Ha
anropuTMK 3a PEKOHCTPYKLMja M pecTaBpaLmja, BU3yenHo nogobpyBare, CEMaHTUUKO OMULLYBak-e W U3BMEKyBakE Ha
WHOpMAaLWKW 3a COOpPXMHATA Ha CrvKa.
11. | CogpxuHa Ha nporpamara:
KapakrepucTtuku Ha YoBekoBuoT cuctem 3a Bug (HVS) u BuayenHa nepuenumja. CTaTucTukm 0CobMHM Ha CLEHNTE
HWUBHWTE JBOAMMEH3MOHAMHM PENPE3EHTaLMM CO crivkn. BuayenHo nogobpysatbe Ha Crivku BO NPOCTOPEH AOMEH U BO
(hpEKBEHLIMCKM [OMEH: N30CTPYBak-E, MCTaKHyBakEe Ha PaboBM W TEKCTYPU, ONepaLui BP3 XUCTOrPaMOT, UNTpUpakse.
PecTaBpauuja Ha criuka: noTUCHYBatbe Ha LM, NOTUCHYBaHE Ha KOMMPECcUCKM apTedakTu. Konop cuctemu,
NpeTCTaByBakbEe M CTaTUCTNYKN OCOBMHM Ha KONOp KOMMOHEHTUTe, 06paboTka Ha cnvku Bo Goja. MynTupesonyumcka
aHanu3a Ha CrvKK, MMpaMmaanHo NpeTCTaByBate U MpoLecupar-e, NPUMeHa Ha BejneTy Bo 06paboTka Ha crivika.
Komnpecuja Ha cnika 6e3 1 co 3arybu, komnpecucku cTaHpaapan. Mopdonowka obpaboTka Ha crivka. CermeHTaumja Ha
cnuka. CeMaHTUYKO OMuLLYBake Ha COAPXWHATA Ha cnuka. MpenoaHaBatbe Ha NaTepHM, CTPYKTYpU 1 06jekTu. MpumeHa
Ha MALLMHCKO Y4eH-e 1 HEBPOHCKW MPEXI BO OMULLYBAH-ETO W NPENO3HABaKETO HA COAPKUHATA Ha ChnKa.
12. | MeTogu Ha ydetbe:
lMpenaBata NOAAPKAHW CO NMPE3EHTaLMM NPeKy CMajaoBu, HTEPAKTUBHU NPeaaBakba, BexOu (KOpUCTerE Ha onpema u
coqpTBEPCKM NaKeTH), TUMCKa paboTa, CTyauja Ha cryyaj, NoKaHETM roCTV NpeJaBayu, camocTojHa u3paboTka 1 oabpaHa
Ha NpOeKTHa 3ajava 1 cemmnHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare ((popymu, KOHCynTaLmuu).
13. | BKyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTo BpeMe 36+12+50+50+32=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTY 15.1 lpenaBarba — TEOPETCKa HacTaBa 36 yacosu
15.2 | Bex6u (naboparopucky, 12 yacosu
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 [pOeKTHU 3aaa4u 50 yacosu
16.2 | CamocTojHM 3aaaum 50 yacosu
16.3 | [JomalLHoO yyere 32 vyacosm
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka paboTta/npoekT (MpeseHTaLyja; MMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTUBHOCT U y4etbe 20 6ogosm
18. | Kputepuymn 3a ougHysarbe (6o108M/oLEHKa) 10 50 6ona 5 (ner) (F)
o 51 a0 60 Goga 6 (wecr) (E)
o 61 go 70 Goga 7 (ceaym) (D)
o 71 o 80 6oga 8 (ocywm) (C)
on 81 ao 90 6opa 9 (neser) (B)
op 91 o 100 Goga 10 (gecer) (A)
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19.

YcnoB 3a NOTnuC 1 nonarake Ha 3aBpLUEH nenut

Peanuanpanu aktueHoctv og 15.1 go 16.3.

20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaoHCKM 1 AHFIIMCKN
21. | MeToq Ha cnefetbe Ha KBanWUTETOT Ha HacTagaTa WHTepHa eBanyauuja 1 aHkeTy
Nutepatypa
3agonmkutenHa nutepartypa
Eggj' AsTOp Hacrnos MN3paBay loonHa
22.1. 1. | Rafael C. Gonzalez, Richard | Digital Image Processing, 4th edition | Pearson 2018
E. Woods
2.
3.
22.
HononHutenHa nutepatypa
Pep.
6po) AsTOp Hacrnos MN3naBay loonHa
229 1 Al Bovik Handbook of Image and Video Elsevier 2005
' Processing, 2nd edition
2 Kevin P. Murphy Machine Learning - A Probabilistic MIT Press 2012
' Perspective
3 Ashwin Pajankar Python 3 Image Processing BPB 2019
' Publications
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85 HampeaHu TeXHMKHU 32 ONITHMAJIHO BOJAeH€ Ha MPOU3BOJAHUTE KaNlallUTETH BO

EEC
1. HanpeHu TEXHWKM 3a ONTUMAnNHO BOLEH:E Ha
Hacros Ha HacTaBHWOT NpegMeT
npom3eogHuTe Kanaumtetn Bo EEC
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHGOPMALICKU
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMorm
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p Cochuja Hukonosa-Movesa
9. Mpenycnos 3a 3anuilyBare Ha NpeaMeToT Hema

10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):

CrekHyBare CTPYYHN 3HaeHa 3a NPUMEHa Ha HanpeaHU METOAM W TEXHWKM 3a onTuManHa pabota Ha npou3BoaHUTe
KanauuTeTh BO CHIOXEH ENEKTPOEHEPreTCKI CUCTEM, Kako U CIOCOBHOCT 3a KOPUCTEHE Ha COBPEMEHN COPTBEPCKM
anaTku 3a peluaBare Ha NpobnemMoT Ha ONTUMANHO BOAEHE Ha ENEKTPUYHI LIEHTpanm.

11. | CoapxuHa Ha nporpamara:

HanpeaHu MeToaM 1 TEXHWKM 3a ONTUMAnHO BOAEHE Ha ENEKTPUYHUTE LIEHTPan BO COXEH €NEKTPOEHEPreTCKM CUCTEM
(EEC). OedwHupatse Ha eHepreTcko-eKcnnoaTaLMoHN KapakTepUCTUKI Ha OfAENHUTE BULOBU Ha MPOM3BOAHM
kanauutetn Bo EEC. Mogenupatse Ha TEpMOENEKTPUYHM LieHTpanu. Mogenupare Ha XWApOENeKTPUYH LieHTpanm
(MPOTOYHM, aKyMyMaLMOHK 1 MyMMHO-aKyMynaLmuoHm). Mogenupare Ha BETEPHW ENEKTPUYHK LieHTpanu. PeluaBatbe Ha
CMOXEHN XuapayruyHn CUCTEMM 1 MOENMPae Ha KackagHO NOBP3aHW XMAPOENEeKTpUYHU LieHTpanu. MeToau 3a
ofapeaysare Ha npoussogHuTe Tpowouym Bo EEC. Ogpenysarbe Ha pe3epBuTe Ha NPOM3BOAHUTE KanauMTeT (PEMOHTHA
pesepBa, onepaTuBHa pesepsa). EnektpoeHepreTcku 6unancy. MononHyBatbe Ha AujarpaMoT Ha ONTOBapyBak-e CO
04eKyBaHOTO NPOU3BOACTBO Ha eNEKTPUYHA eHepritja Of OALEeNHUTE BUOOBM HA eNeKTPUYHM LeHTpanu. EkoHoMcka
eBanyauuja Ha NPoM3BOJHMTE KanauuTeTh. MpumeHa Ha COBPEMEHM COhTBEPCKI anaTtky 3a peluaBarbe Ha npobnemoT
Ha onTMManHa paboTa Ha KOHBEHLMOHAMHMTE ENEKTPUYHM LIEHTPamNM BO CIIOXEH EHEPTeTCKM CUCTEM CO MHTErPUPaHN
BETEPHMW ENEKTPUYHI LIEHTparnu.

12. | MeToam Ha yJetbe:

MpenaBatba NOAAPKAHM CO MPE3EHTaLMM NPEKy CNajaoBu, MHTEPAKTUBHI NpeaaBatba, BEXOM (KOPUCTEH:E Ha onpema u
cohTBEPCKN NakeTu), TuMcka pabota, CTyauja Ha Cnyyaj, NOKaHeTU rocTu NpeaaBaYm, caMocTojHa u3paboTka u oabpaHa
Ha NpoeKTHa 3afava 1 cemuHapcka paboTa, y4ere BO eNeKTPOHCKO ONKpYxXyBarbe ((Popymu, KOHCYnTaLmm).

13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 [penasatba — TeopeTcka HacTasa 36 yacosu
15.2 | Bexbu (nabopatopuck, 24 vacosm
ayauTOpMCKM), CEMUHapH, TUMCKa
pabota
16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 [TpoekTHW 3aga4m 24 yacosw
16.2 | CamocTojHn 3agauum 24 yacosu
16.3 | JomaLwHo yyere 72 Yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTta/npoekT (Mpe3eHTauuja: TMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 yyere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) [0 59 6oaa 5 (ner) (F)
of 60 po 68 6oga 6 (wecr) (E)
of1 69 10 76 Goga 7 (ceaym) (D)
on 77 po 84 6opa 8 (ocym) (C)
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oz 85 no 92 6oga 9 (neser) (B)

04 93 go 100 6oga 10 (necer) (A)

19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakeaoHcKu 1 AHFRMCKH
21. | MeToa Ha crnefere Ha KBanuTeToT Ha HacTaBata WHTepHa eBanyaumja v aHKeTH
Nutepatypa
3agonxutenHa nuteparypa
Pepn.
6pol AsTOp Hacnos N3pnaBay loguHa
1. | S. A. Soliman, A.H. Mantawy | Modern Optimization Techniques Springer 2012
with Application in Electric Power
22.1. Systems
A. W. Ordys, A. W. Pike, M. A. | Modeling and Simulation of Power Springer-Verlag | 1994
2. | Johnson, R. M. Katebi and M. | Generation Plants
J. Grimble
22. 5 | Sz Optimization of Power System Wiley-IEEE 2009
' Operation Press
[lononHuTenHa nutepartypa
zzgj' AsTOp Hacrnos MN3paBay loonHa
222. 1 M. S. Calovic, A. T. Sari¢ Eksploatacija elektroenergetskih Beopres 1999
' sistema
2.
3.
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86 HanpeaHM TeXHUKHU 32 IPOEKTHpPamhe HA GOTOBOJITAMYHU CUCTEMHU

1. HanpenHu TexHUKK 3a NPOeKTUpare Ha (HOTOBONTaNYHN
Hacros Ha HacTaBHWOT NpeameT
cucTemMm
2. Kon
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA U MHGOPMALICKU
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOMorm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTu
8. HacTaBHuk [-p Oumutap Qumutpos
9. lMpenycnoBs 3a 3anuilyBare Ha NpeamMeToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
YcoBpLUyBat-e Ha 3Haerarta of, 0bnacra Ha NPOEKTUPaETO U ONTUMM3ALMjaTa Ha POTOBONTAUYHUTE CUCTEMM,
11. | CogpxuHa Ha nporpamara:
lMpoekTupar-e Ha (hOTOBONTANYHM CHCTEMU: BP3aHU Ha Mpexa, aBTOHOMHM W XBpnaHU. TEXHO-eKOHOMCKa aHanuaa.
MexaHn3amm 3a puHaHcupare. COHYEBO 3payetse 1 TemMnepaTypa Ha BO3ayXoT: 6a3n Co NoAaToLn, TEXHUKM 3a
onpegenyBake Ha BpeHOCTUTE Ha BMIo Koja Nnokaumja, cohTBEPCKM anaTku 3a reHepupatbe nogatouun. Ontummsaumja
Ha choToBONMTaMYHM cucTemn. Knacuyun v npebapyBayki onTuMU3aLmMoHn TexHiku. LienHu dyHkumn. OnTummsaupmja Ha
pacnopeq Ha (pOTOBONTaNYHU NaHENU U KOMNOHEHTW Ha CUCTEM BP3aH Ha Mpexa. [losekeyekopHa 1 ceondarHa
ONTMMM3aLMja Ha aBTOHOMHY 1 xnbpuaHu cuctemn. CopTBEPCKM anaTki 3a AMMEH3NOHUPatLE W ONTUMKU3aLM|a Ha
(hOTOBONTANYHU CUCTEMMU.
12. | MeToaw Ha yyerse:
lMpenaBarba NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajaoBu, MHTEPAKTVUBHI NpeaaBatba, BeXOU (KOPUCTEH:E Ha onpema u
cohTBEPCKM NAKeTy), TUMCKa paboTa, CTyauja Ha cryyaj, MOKaHETU roCTW NpeaBaym, CamocTojHa u3paboTka 1 ogbpaHa
Ha NpOeKTHa 3afava 1 cemmHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lNpenaBarba — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bexbu (nabopatopuckm, 24 vacosm
ayauTOpMUCKM), CEMUHapH, TUMCKa
paboTa
16. | Jpyru popmn Ha aKTUBHOCTM 16.1 lMpoekTHu 3agaun 24 yacosw
16.2 CamocTojHuM 3agaym 24 yacosu
16.3 | JomaLHo yyere 72 Yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Npe3eHTauuja: MCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT W yuetrse 20 6o00BM
18. | Kputepuymu 3a oLieHyBarbe (6040B1/OLEHK) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
o 69 go 76 6oga 7 (cemym) (D)
on 77 o 84 6oaa 8 (ocym) (C)
on 85 00 92 6oga 9 (neser) (B)
o 93 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnMC 1 nonarakse Ha 3aBpLUeH ucnut Heama
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaOHCKM 1 AHICKM
21. | MeToq Ha cnefetbe Ha KBanWUTETOT Ha HacTaBaTa VHTepHa eBanyaluja 1 aHKkeTu

172




22.

Nutepatypa

3agomkuTenHa nuTeparypa

l;zgj' AsTtop Hacnos 3paBay FoguHa
1. | R. Djamila, M. Ernest Optimization of Photovoltaic Power Springer-Verlag | 2012
22.1. Systems
9 A. Luque, S. Hegedus Handbook of photovoltaic science John Wiley & 2003
' and engineering Sons
3 Singiresu S. Rao Engineering Optimization, Theory John Wiley & 2009
' and Practice, 4th Eddition Sons
[ononHutenHa nuteparypa
zggj' AsTop Hacnos MN3naBay loonHa
222 1 DGS/Berlin Planning and Installing of DGS/Berlin 2008
' Photovoltaic Systems
2.
3.
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87 Hay4Ha MeTpoJioryja, Npeu3Hy Mepemha U KaJauopanuyja

1. Hacros Ha HacTaBHWOT NpegMeT HayyHa meTponoruja, npeLusHn Mepersa 1 kanubpaumja
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGHOPMALICKU
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTtaBHuk [-p Mapuja YyHaesa-bnajep
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
CrekHyBare 3Haetba NOBP3aHK CO Hay4YHaTa METposoruja, npeLusHUTe Mepetba U kanubpauuure.
11. | CogpxuHa Ha nporpamara:
Yrora u pa3Boj Ha Hay4HaTa MeTponoruja. KsaHTHM edhekTy BO MeTponorujata. ®usndka peanusaumja Ha jeduHuLmmTe
Ha MepHWUTe eauHULM 1 peBuanpaH Sl cuctem. Peanusauja, pa3soj 1 OApXKyBake Ha NPUMAapHK ETaNOHN 1
NpeHecyBake 1 AMCEMUHALM|A Ha BPEAHOCTA Ha NpuUMapHuTe eTanoHu. MepHa cnegnusocT. MpeunsHn Mepetsa Ha
€NEKTPUYHM N HEENEKTPUYHM roneMuHK. HeoapeaeHOCT BO NpeLn3HuTe Mepetba W kanubpauuute. MepHu
npeobpasysaun v kanubpatopu. O6e36eayBatrbe KBanUTET U NOCTUrHYBakE Hajaobpa MepHa MOXHOCT NpK TecTUpatbaTa
1 kanubpauunTe. TecTupatrse Ha ocnocobeHocT u merynabopatopucku cnopeabu. CodTeepcka nogapLUka 3a HayyHaTa
meTpororuja. MpumeHa Ha METPOIOLLKUTE UCTpaXyBatba.
12. | MeToau Ha yyeme:
Mpenasatba, TUMCKa paboTa, NpeAaBatba Ha rocTy npegasayy, u3paboTka v npeseHTauuja Ha NPOEKTHM 3adaum n
CeM1Hapckm paboTy.
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vyacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv hopmm Ha akTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocCTojHuM 3agayn 24 yacosu
16.3 | JomaLwHo yyere 72 yacosm
17. | HaumH Ha oueHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka pabota/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 Bogosu
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) Ao 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
oz 69 fo 76 Gopa 7 (ceaym) (D)
on 77 fo 84 6opa 8 (ocym) (C)
on 85 po 92 6oga 9 (neser) (B)
on 93 go 100 Goga 10 (mecer) (A)
19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaupanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha koj ce u3BeayBa HacTaBata MakenoHcku u AHrUCKK
21. | MeToa Ha cnefiete Ha KBanuTETOT Ha HacTaeaTa WHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3agomxutenHa nutepartypa
Zzgj' AsTOp Hacnos MN3naBay loonHa
1. | Waldemar Nawrocki Introduction to Quantum Metrology: Springer 2019
The Revised S| System and
Quantum Standards
22.1. Alessandro Ferrero; Dario Modern Measurements: Wiley-IEEE 2015
2. | Petri; Paolo Carbone; Fundamentals and Applications Press
Marcantonio Catelani
Howard M. Wiseman, Gerard | Quantum Measurement and Control | Cambridge 2010
3 J. Milburn (Modelling and Simulation in University Press
' Science, Engineering and
Technology)
[lononHutenHa nutepartypa
zsgj' AsTOp Hacnos M3pnaBau FoauHa
Ifan Hughes, Thomas Hase Measurements and their Oxford 2010
1. Uncertainties: A practical guide to University
229 modern error analysis Press, USA
Richard Leach Fundamental Principles of Elsevier Inc. 2010
2. Engineering Nanometrology (Micro
and Nano Technologies)
R. Malarié Instrumentation and Measurementin | Brown Walkner | 2011
3 Electrical Engineering Press, Boca
' Raton, Florida,
USA
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88 HeaeTepMHUHHUCTHYKO Mojesupame Bo EEC

1. Hacrnos Ha HacTaBHWOT NpegMeT HegetepMuHUCTUYKO Mogenuparse Bo EEC
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MH(OPMALMCKN
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacrtasHuk [-p Jopaaryo Axrenos, [1-p Mupko Togoposcku
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
3anosHaBatbe CO METOAMTE 3a AETEPMUHUCTMYKO W CTOXaCTUYKO Mofenuparse Ha pabotata Ha EEC. [losepnneocT Ha
EEC. WHpexcn Ha posepnmsocT. Cumynaumonn mogenu. Ctoxactuuka cumynauuja MoxTe Kaapno. Mogenupatbe Ha
pabotarta Ha EEC. Pabota B0 ycnoBu Ha nasapHO CTONaHMCYBakbe.
11. | CogpxuHa Ha nporpamara:
BoBe BO ETEPMUHUCTUYKIUTE NOCTaNKW koW HaoraaT npuMeHa Bo EEC. OCHOBHM KOHLIENTH 3a pa3BojoT Ha
[0BEPNMBOCTa Ha eHepreTckuTe cuctemu. Nokasatenn Ha gosepnnaocta Ha EEC. TexHnku Ha mofenvpatbe 3a HUBOTO
Ha [JOBEpPNMBOCTa Ha NPOM3BOAHUTE U NPEHOCHUTE cucTeMn. Mapkou mogenu, AHanutuyku TexHuku, Metog MoHTe-
Kapno. Cumynaumcku METOaM 3a HUBHOTO Ha JOBEPNMBOCTA Ha MPOM3BOAHUTE 1 MPEHOCHUTE cucTemu, Mogenumpatse Ha
CTOXacTuuKaTa Npupoaa Ha paboTara Kaj XuapoenekTpaHuTe u BeTporeHepatopuTe. LieHa Ha foBepnumBocTa. Mapametpu
Ha [joBepMBoCTa Ha enemeHTuTe Ha EEC. Bnnjatentm daktopu Bp3 paboTata Ha NpeHOCHUTE W ANCTPUOY " TUBHNTE
CUCTEMM BO KOHKYPEHTEH EHep-reTCky nasap.
12. | MeToau Ha yJetbe:
lMpenaBarba NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajAoBu, HTEPAKTVBHI NPeaaBatba, BEXOU (KOPUCTEHE Ha Oompema u
cohTBEPCKM NakeTy), TUMCKa paboTa, CTyauja Ha Cryyaj, MOKaHETU roCTW NpesaBaym, cCamocTojHa n3paboTka u ogbpaHa
Ha NpOeKTHa 3ajava 1 cemmHapcka paboTa, y4ere BO eNeKTPOHCKO ONKpYxXyBarse ((popymu, KOHCynTaLmm).
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenaBar-a — TeOpeTCKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
AyaMTOPUCKM), CEMUHAPW, TUMCKA
pabota
16. | [pyru hopmmu Ha aKTUBHOCTH 16.1 [MpoekTHN 3agauu 24 yacosw
16.2 | CamocTojHM 3apaum 24 yacosw
16.3 | JomaLuHo yyerse 72 yacosu
17. | HaumH Ha oueHyBatbe
171 TecToBu 30 60708M
17.2 | CemvHapcka paboTa/npoekT (Npe3eHTauuja: MMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT M y4ere 20 6o00BM
18. | Kputepuymn 3a ougHysarse (Go108u/oLeHKa) o 59 6oga 5 (ner) (F)
oz 60 70 68 Goga 6 (wecr) (E)
of 69 fo 76 Goga 7 (ceaym) (D)
og 77 fo 84 6ona 8 (ocym) (C)
oa 85 no 92 6oga 9 (meser) (B)
of3 93 fo 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTnMC 1 Nonarawe Ha 3aBpLUeH UCTIUT Peanuaupanu aktueHoctv og 15.1 0o 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcku 1 AHFIMCKK
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‘ 21. ‘ MeTop Ha cnefere Ha KBanuTeToT Ha HacTaBaTa VHTepHa eBanyaLyja 1 aHkeTw.

Nutepatypa
3aponxuTenHa nuteparypa
Pen.
600j AsTOp Hacrnos MN3paBay loonHa
291 1. | G. Levitin (Ed.) Cor.an.JFationaI. InteI_Iigence in Springer, Berlin | 2007
Reliability Engineering
2. | H.Wang, H. Pham Reliability and Optimal Maintenance | Springer, Berlin | 2006
3 Thomas Allen Short Distribution Reliability and Power CRC Press 2006
22 ' Quality
[OononHutenHa nutepatypa
Pen.
.| ABTO Hacnos 3paBay l'oguHa
22.2. 6poj P A A
1.
2.
3.
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89 HesiMHeapHHU OCUWIALMHU U UHTEPAKLIUU

1. Hacros Ha HacTaBHWOT NpegMeT HenvHeapHu ocuunaLmu 1 HTepakLmum
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p Tomucnas CTaHKOBCKY
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
[la ce 06e3bean 0OCHOBHO 3Haere 3a NpupoaaTa 1 NoCTOEHETO Ha OCLMnaLmM BO NpupoaaTa, kako aa ce
kapaKkTensnpaart, KBaHTUhuUMpaaT 1 crnedat of ANHaMUYKN Mepetsa. MocebeH (okyc ke Buaat UHTepaKUMMTE Ha TakBU
ocuunaumm, HuBHUTE OYHKLMM Ha Cipera W kBanuTaTMBHUTE COCTOjou. TeopujaTa u meToguTe ke BruaaT NpUMeHeTH Ha
pearHu CUCTeMM, BKIyYYBajkv NPUMEPU Of MEAMLIMHCKM MOAATOLM 3@ U NOMEry PasfnyHu OpraHu, MEXaHWYKW CiperHaTy
CMCTEMM M CUCTEMN 3a TENEKOMYHMKaumja. o3HaBameTo Ha OBaa Teopuja U MeToam ke My 06e36eau Ha CTygeHToT
HOBA NEPCMEKTUBA Ha AMHAMWYKW HEMUHEAPHM CUCTEMM W HUBHW WHTEPaKLMM 3a Aa UCTPpaxyBa noanaboko, Aa OTKprBa
HOBW CO3HaHWja W [a kapaKkTepuaupaaT OapeseHN COCTOjbM Ha HENMMHEeapHUTE CUCTEMI 1 OCLMNaLu.
11. | CogpxuHa Ha nporpamara:
Teopetcka HacTaBa:  * Teopuja Ha HenmuHeapHu cuctemn  * Ocuunauuy  « MHTepakumm Ha ocuunagum e
HanpegHv MeToam 3a kapakTepusaumja Ha ocumnauum v uHTepakumm — » Mogenupatrse Ha D1ONOLLKM MHTEpaKLum
Mopenupatse Ha TEXHUYKM cuctemn  * OyHKUMja Ha cnpera  © CuHxpoHusaumja  + Ocuunupadka cMpT  © Teopuja
Ha Mpexun ¢ [pumeHa: o Kapano-pecnupaTtopHu MHTEpaKLmm > M0304HM KPOC-(PPEKBEHTHM MHTEPaKLN °
CniperHaTit MeXaHUyKky METPOHOMMY o CurypHocHa komyHukaLpja 6asmpaHa Ha dyHKLmMm Ha cnpera lNpakTnyHa
HacTaBa: * 3ano3HaBake Ha COPTBEPCKM NakeTh 3a 0bpaboTka Ha ocuyunaumu  * AHanu3a Ha NpuMepu 3a
ocuunaymm AHanuaa Ha NpuMepK 3a MHTEpaKLMK Ha ocumnaunn MnameuayanHa pabota < EBanyauuja Ha HayyHa
nutepatypa * CeMuHapy 3a aHanu3a u kapakTepuaaumja Ha OCLMnaLyv 1 HUBHUTE WHTEPaKLMKM Of NpobriemaTukarta
Ha JoKTOopcKaTa TeMa Ha kaHauaaToT
12. | MeToam Ha ydetse:
MpenaBatba NOAAPKAHM CO MPE3eHTaLMM NPeKy CNajaoBM, MHTEPAKTUBHI NPeaaBatba, BEXOW (KOPUCTEH:E Ha onpema u
codpTBEPCKM NAKETH), TUMCKa paboTa, CTyAurja Ha Cnyyaj, NoKaHeTU rocTy Npeaasayy, CaMmocTojHa u3paboTka v ogbpaHa
Ha NpOoeKTHa 3afaya 1 cemuHapcka paboTa, y4ere BO eNeKTPOHCKO ONKpYxXyBarbe (popymu, KOHCynTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 36 vyacosm
15.2 | Bex6u (nabopatopucku, 24 yacosu
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 [TpoekTHM 3aga4m 24 yacosw
16.2 CamocCTojHuM 3agaun 24 yacosu
16.3 | [lomalwHo yyere 72 yacosu
17. | HaumH Ha oLeHyBare
17.1 TecToBu 30 6ogosm
17.2 | CemuHapcka paboTa/npoekT (NpeseHTaumja; MMCMeHa 1 ycHa) 50 6oposw
17.3. | AKTMBHOCT 1 y4ete 20 6oposu
18. | Kputepuymn 3a oueHysarse (Gonosu/oLeHka) [0 59 6oaa 5 (ner) (F)
on 60 po 68 6oga 6 (wecr) (E)
of1 69 go 76 Gopa 7 (ceaym) (D)
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of 77 1o 84 Gopa 8 (ocym) (C)
o 85 po 92 6oga 9 (neser) (B)
og 93 go 100 6oga 10 (mecer) (A)
19. | YcnoB 3a noTnuC 1 nonarawe Ha 3aBpLUeH MCnUT Peanuanpanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeaoHCKM 1 AHIICKM
21. | MeToa Ha cnefetbe Ha KBanuTETOT Ha HacTaeaTa WHTepHa eBanyauuja 1 aHkeTy
Nutepatypa
3apgonxuTenHa nuteparypa
Zzgj' AsTOp Hacnos M3naBau FoauHa
1. | SH Strogatz Nonlinear dynamics and chaos: with | Westview Press | 2014
221 applications to physics, biology,
chemistry and engineering
2 A Pikovsky, M Rosenblum, J | Synchronization: a universal concept | Cambridge 2001
" | Kurths in nonlinear sciences University Press
3 Y Kuramoto Chemical oscillations, waves, and Springer 1984
' turbulence
22.
JononHuTtenHa nuTepartypa
zzg'j' AsTOp Hacnos MN3naBay loonHa
T Stankovski Tackling the inverse problem for Springer 2014
22.2. 1. non-autonomous systems:
application in life science
H Haken Advanced synergetics: Instability Taylor & 2012
2. hierarchies of self-organizing Francis
systems and devices
3 AT Winfree The geometry of biological time Springer 2001
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90 HuckojariepoaeH eHepreTcKyv pasBoj

Hacnos Ha HacTaBHUOT npeameT HuckojarnepogeH eHepreTcku passoj

Kon

Cryaucka nporpama ENT

Rl N

OpraHn3aTop Ha cTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum

o

CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryauu

bpoj Ha EKTC

Akagemcka roguHa/cemectap VA v 112 7
" | Kpegutu

6.00

HacTtaBHuk [-p Harawa Mapkoscka

Mpenycros 3a 3anulyBate Ha NpeaMeToT Hema

Llenv Ha npegmeTHaTa nporpama (KoMneTeHuun):

lopuHaTa 2015-Ta e 3HayajHa NpecBpTHULLA M 3a areHaTa 3a OAPXNMB Pa3Boj 1 3a areHaara 3a knuma. bea 3aBpLueHu
[Ba MHOTY BaXHW MeryHapo4HM NPOLLECH: YCBOjyBakeTO Ha LlenuTe 3a 0apxnue pa3soj 04 cTpaHa Ha [eHeparnHoTo
cobpanue Ha OH kako gen oa AreHpgara 3a oapxnme pa3soj 4o 2030 roanHa, 1 YCBOjyBaHETO HA HOBMOT MeryHapoaeH
Knumartcku gorosop, Mapuckunot goroeop, nog PamkoBHaTa koHBeHUmja Ha OH 3a knnmaTcku npoMeHu. AHanuauTe 3a
OCTBapyBakEe Ha rnobanHuTe Lienu nokaxyeaar [eka TpaHuavumjaTa KoH HUCKOjarnepoaHa eHeprija ja uma knyyHarta
ynora. OcHoBHaTa Lien Ha 0Baa NpeaMeTHa nporpama e fa 0be3beam CTekHyBare Ha COBPEMEHM 1 AnabuHCKM 3Haetba
3a JBUraTenuTe Ha HUCKojarnepoaHaTa eHepreTcka TpaH3auumja Co XONUCTUYKM NpUCTan KOH eHEPreTCKUTE TEXHOMOMM 1
MHOBALMK, TEXHO-EKOHOMCKMTE NepCrekTuBI 1 colujanHuTe acnekTu. [oHaTtamy, ke ce MHCUCTUPa Ha NoBp3yBaksEe
rpagerbe NapTHepCTBa CO EHEPreTCKUTE NONUTHKM U BU3HUCK, KaKo M aapecuparse Ha HUBHUTE CTojanuiTa BO
akafiemckuTe aHanuau. MNokpaj Hay4HW 1 CTPYYHM 3Haekba, BO OBaa nporpama ke ce noTTUKHyBaaT W passuBaat
KOMYHMKALWCKW 1 MPE3EHTALMCKM BELUTWHM, 0COBEHO NMULLYBak-E Ha HAY4YHW TPYLOBM M COCTABYBaAHE Ha Hay4yHO-
UCTPaXKYBAYKM W anfivKaTUBHW NPESIor-NPOEKTH, Kako 1 NIMAEPCTBO M KPeaTUBHOCT, UHTEPAMCLMNMAHAPHA 1
MerycekTopcka copaboTka 1 paboTa co Apyri YUHUTENN.

1.

CopapxvHa Ha nporpamara:

lporpamata ke rv ongpatv cnegHUTE NeT TeMaTcku nogpayja: « HuekojarnepogHUOT eHepreTCku passoj BO MeryHapozeH,
€BPOMNCKW 1 HaLUMOHaneH koHTekeT (LienuTe 3a ogpxnue pa3soj; MNapuckmoToT JoroBop; EBponckaTa pamka 3a knuma u
eHepruja (2030); HaLMOHaNHW NPUAOHECH U LIENK; [ONTOPOYHO NraHuparse); ¢ EHepreTckata nonuTuka Bo yHKUMj@ Ha
HUCKojarnepoaeH pa3goj (CUrypHO cHabayBare CO eHeprija; eHepreTCkM nasapu; LeMn 3a NoAApLUKa Ha eHepreTcka
eh1KaCHOCT 1 0OHOBIMBM U3BOPM Ha EHEPrYja; AAHOLM 32 EMUCUM, OTPaHNYYBaka U TPryBake CO EMUCUM);
HuckojarnepoaHu eHepPreTCckn CUCTEMU M TEXHOMOMN (MaMETHU EHEPreTCKM CUCTEMU - MHTErpaLiuja Ha CekTopuTe
ENEKTPUYHA EHEprja, rpeere W agete, TPAHCMOPT U BOAA; CUCTEMM CO MOroneM yaen Ha 0BHOBIMBM U3BOPM Ha
eHepruja; KoreHepauuja; LieHTparHu cucTemMu 3a rpeekse; ynotpeba Ha 0TnagHa TonnuHa; ynpasyBatbe Co
noTpoLLyBaykaTa Ha eHeprija); « CLeHapuja u naTokasu 3a HUCKOjarnepoaeH EHEpreTCku passoj (MOMUTUKA U MEPKN;
OKOMWHCKA, EKOHOMCKA 1 CoLMjanHa OLEHKa; TpaHCgep Ha TEXHONOMW; MOHUTOPUHT, N3BECTYBake 1 Bepudmkaumja); *
HwckojarnepogHa ekoHoMMja M Nofobpo Bnafeetse (eHeprija 1 OKonuHa BO hyHKLMja Ha perMoHaneH passoj,
MoBP3yBatbe CO APYrMTE CEKTOPU Ha EKOHOMM|aTa 1 MEryCeKTOPCKO MNaHupakse; Co3aaBakbe 3eneHn paboTHu MecTa
MHOBALMM, UCKOPEHYBak-e Ha CUPOMALLTWja, edhMKacHO KOPUCTEHE Ha PECYPCU W pa3fBojyBak-e Ha pacToT OA
pecypcuTe; NaMeTHW IPafoBY 1 3aeAHULM; MAaKPOEKOOMCKM aHanW3u, TPEHLOBM W NPOEKLMM, (OMHAHCUCKM U perynaTopHi
MeXaHu13mu).

12.

MeToam Ha yJetrbe:

MpenaBatba NOAAPKAHM CO MPE3EHTaLMM MPeKy CNaj4oBuW, UHTEPAKTVUBHW NPeaaBakba, BeXOU (KOpUCTEHE Ha onpema u
cohTBEpCKM NakeTH), TMMCKa paboTa, CTyamja Ha cnyyaj, NoKaHeTM roCTU NpeJaBayn, camocTojHa uspabotka u ogbpaHa
Ha NPOEKTHa 3aaya 1 cemnHapcka paboTa, y4ere BO ENEKTPOHCKO OMKPYXXyBarbe (OpyMM, KOHCynTaLmm).

13.

BkyneH pacnonoxms goHa Ha Bpeme 180

14.

Pacnpegenba Ha pacnonoxueoTo BpemMe 36+24+24+24+72=180

15.

®opmMn Ha HacTaBHWUTE aKTUBHOCTM 15.1 lNpenaBarba — TeOpeTCKka HacTaBa 36 yacosu

15.2 | Bexbu (nabopatopuckm, 24 vyacosm
ayaMTOPUCKM), CEMMHAPH, TUMCKa
pabota
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16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 lMpoekTHu 3agaun 24 yacosw
16.2 CamocCTojHM 3agaun 24 yacosu
16.3 | JomaLwHo yyere 72 yacosu
17. | HaumH Ha oueHyBare
17.1 Tectosu 30 6ogosm
17.2 | CemuHapcka paboTta/npoekT (Mpe3eHTaumja: MMCMEHa 1 yCHa) 50 Bogosu
17.3. | AKTUBHOCT 1 y4ere 20 6o00BM
18. | Kputepuymu 3a oueHysarse (6010B1/OLEgHKa) [0 59 Gona 5 (ner) (F)
of 60 o 68 6ona 6 (wecrt) (E)
of1 69 7o 76 Goga 7 (cepym) (D)
oa 77 o 84 Goga 8 (ocym) (C)
o 85 po 92 6oga 9 (neser) (B)
o4 93 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a nOTAKXC 1 nonarawe Ha 3aBpLUeH UCnNT Peanuaupanu aktueHoctv og 15.1 0o 16.3.
20. | Jasuk Ha Koj ce u3BefyBa HacTaBaTa MakeOHCKM 1 AHFAMCKM
21. | MeToA Ha crefetbe Ha KBanuTeToT Ha HacTaeata WHTepHa eBanyauuja 1 aHKkeTu
Nutepatypa
3apgonxuTenHa nuteparypa
Zzgj' AsTop Hacnos MN3naBay lognHa
1. | MeryBnaguH naHen 3a MeTTu M3BELWTA] 3a OLieHKa MeryBnaguH 2014
221, KNMaTCKU NPOMEHN — naHen 3a
TpeTtara paboTHa rpyna 3a KNUMaTCKM
ybnaxyBatse Ha KnumaTckuTe MPOMEHM
MPOMEHN
2.
3.
22.
[lononHutenHa nutepartypa
ngj’ AsTop Hacnos /3paBay FoavHa
MefyHapogHa areHumja 3a Cute CTyaum 1 u3seLlTam VPEHA
1. | obHoBnMBa eHepruja
22.2. (MPEHA)
PasHu PeneBaHTHW TpyaoBK 04 Encesup

cnucanujata: Energy, Smart Energy,
2. Renewable & Sustainable Energy
Reviews, Applied Energy, Energy
Policy 1 gpyrv
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91 HogareHepanuja Ha pOTOBOJITAMYHM TEXHOJIOTUH U IPUMEHaA

1. | Hacnos Ha HacTaBHWOT NpeaMeT Hoga reHepauyja Ha hOTOBONTaUYHM TEXHOMOTMM W NMPUMEHa
2. | Kog
3. | Cryamucka nporpama ENT
4. | OpraHusaTop Ha cTyauckaTa nporpama
dakynTeT 3a enekTPOTEXHMKA 1 MHGOPMALMCKN TEXHONOTUM
(eamHMLa, OBHOCHO MHCTWTYT, KaTeapa, Ofnen)
5. | CteneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cTyaum
6. | Akagemcka roguHa/cemectap /1 vnm 1/2 \ 7. \ Bpoj Ha EKTC kpeautu 6.00
8. | HacTtaBHuk [-p Maprapwta 'mHoBcka, [1-p XpuctuHa Cnacescka
9. | MNpegycrnos 3a 3anuLyBarke Ha NpeaMeToT Hema
10. | Llenun Ha npegmeTHata nporpama (KOMneTeHLum):
CTekHyBarE Ha TEOPMCKM W NPAKTUYHI 3HAEHA NMOBP3aHN CO MPUHLMMOT Ha paboTa, KapakTEpPUCTUKUTE M TeXHoMorujaTa
Ha fobuBatbe Ha COBPEMEHMTE TUMOBM COHYEBM KEMWUW 0F HOBATa reHepaLiuja 1 MOXHOCTM 3a HUBHA annukaumja.
CrekHyBatbe 3HaeHa 3a NnerucnaTmeara 1 npakTiiHa ynotpeba Ha HoBaTta reHepauyja hoTOBONTaNULMTE 33
KoMepLmjanHu Lenu.
11. | CoopuHa Ha nporpamara:
Bosep Bo (hoToBONTAMYHUTE TEXHONOMMK. TpeTa reHepaumja Ha oToBONTaNLW. TEHKOCNOjHU COHYEBU KENUM, COHYEBM
kenuu oceTnuawu Ha 601 1 MoZynu. ['en enekTPONUTHI COHYEBM Kenuu. 3L HAHOCTPYKTYPHW COHYEBM Kenuu. MHaycTpucko
MPOM3BOACTBO Ha MOMUMEPHM COHYEBM Kenuu. Monumep-thynepeHckm kenuu. XubpruaH COHYEBM KENuU.
KapakTepusaumja Ha COHYEBU KENUM 1 MOZYNW BO BHATPELLIHM W HAABOPELIHM ycroBn. Moaenupatre Ha COHYEBM KENMM.
TexHO-eKOHOMCKa aHan13a Ha pasnuyHIUTe TUMOBM TEXHOMOMN 3a A06MBaHE Ha COHYEBW Kenuu. TexHonorum 3a
acembrvpatbe. Jlerucnatuga, npakTuka 1 NPoLEeaypy 3a UMNIeMeHTaLMja Ha COHYEBMTE Kenuu. MNPOeKTH 3a KOHKPETHM
MPUMEHN Ha CUCTEMM O, COHYEBW Kenuu. NpuMepu 0f npakca 3a ynotpeba Ha hOTOBOMTAMLM BO KOHLEMTOT HA NOYMCTO
nNpom3BoacTBO. MpumeHa Ha HOTOBONTANLM BO XMOPUOHU EHEPrETCKA CUCTEMU CO ODHOBMMBU U3BOPH.
12. | MeToam Ha yuyetse:
lpenaBatba NOAAPKAHW CO MPE3eHTaLMKM Npeky CNajaoBu, HTEPAKTUBHY NPeaaBakba, BexOu (KOpUCTere Ha onpema
COhTBEPCKM NAKeTM), TUMCKa paboTa, MOKaHeTM roCTy NpeaaBayn, CaMocTojHa 3paboTka 1 ofdpaHa Ha NPoeKTHa
3ajava u cemuHapcka paboTa, yuere BO eNeKTPOHCKO OMKpYKyBare (hopymu, KOHCynTaLum).
13. | BkyneH pacnonoxws ¢oHz Ha Bpeme 180
14. | Pacnpegenba Ha pacnonoXxueoTo Bpeme 36+24+24+24+72=180
15. | ®opMM Ha HacTaBHWUTE aKTUBHOCTM 15.1 | lNpepaBara — TeopeTcka HacTaea 36 vacosu
15.2 | Bex6bu (nabopatopucku, 24 yacosu
QyAMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyru doopMu Ha aKTUBHOCTY 16.1 | MNpoekTHM 3agaum 24 vyacosm
16.2 | CamoCTOjHM 3a8a4m 24 yacosw
16.3 | [JomalHo yyere 72 yacosu
17. | HaunH Ha oueHyBame
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Npes3eHTaLyja; MMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTUBHOCT 1 y4etbe 20 6ogosm
18. | Kputepnymu 3a oLieHyBarse (6040B1/0LIeHKa) o 59 6oaa 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
oz 69 go 76 Goga 7 (ceaym) (D)
on 77 fo 84 6opa 8 (ocym) (C)
of 85 no 92 6oga 9 (meser) (B)
of 93 fo 100 6oga 10 (ecer) (A)
19. | YcnoB 3a noTnuc 1 nonarate Ha 3aBpLUEH UenuT 60% ycnex oa cuTte NPeanCIMTHU akKTUBHOCTH
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20.

Jaswnk Ha KOj Ce n3peayBa HactaBaTa

MakenoHcku 1 AHFIMCKM

21. | MeTog Ha crefete Ha KBanUTETOT Ha HacTaeaTa CamoeBanyauuja
Nutepatypa
3agomxutenHa nuteparypa
I;zgj' AsTOp Hacnos M3paBay loauHa
1. | Angéle Reinders, Pierre | Photovoltaic Solar Energy: Print ISBN:9781118927465 2016
Verlinder, Wilfried van From Fundamentals to |Online ISBN:9781118927496
221 Sark, Alexandre Applications |DOI:10.1002/9781118927496
Freundlich © 2017 John Wiley & Sons,
Ltd.
Augustin McEvoy, Luis | Solar Cells: Materials, Academic Press 2012
2. | Castaner, Tom Manufacture and Operation
Markvart
2 3. | Robert Castellano Solar Panel Processing Archives contemporaries 2012
OononHutenHa nutepartypa
Pen.
600 AsTop Hacnos MN3naBsay logunHa
Martin A. Green Third Generation Birkhauser 2006
1. Photovoltaics: advanced solar
22.2. energy conversion
J. Poortmans and V. Thin Film Solar Cells - J. Wiley& Sons. Ltd 2005
2. | Arkhipov Fabrication, Characterisation
and Applications
T. Markvart, Practical Handbook of Elsevier Science 2003

3. | L.Castaner

Photovoltaics -Fundamentals
and Applications
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92 HymMepuUYKM METOAHU BO OMOMeJULUHCKOTO UHXKEHEPCTBO

1. Hacnos Ha HacTaBHUOT npegmeT Hymepuyki MeToam Bo GUOMEANLIMHCKOTO UHKEHEPCTBO
2. Kog
3. Cryaucka nporpama ENT
4, OpraHu3aTop Ha cTyauckata nporpama ®akynTeT 3a eNneKTPOTEXHMKA 1 MHGOPMALICKIA
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrmm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap A v 112 7 Bpoj Ha EKTC 6.00
KpeauTm
8. HacTaBHuk [-p AHgpujaHa Kyxap
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
CTekHyBarbe 3HaekHa 3a HyMEePUYKUTE METOAM KOW CE KOpUCTaT BO GMOMEANLIMHCKOTO UHXXEHEPCTBO, Ae(nHMPat-e Ha
npobnemu, HauMHU Ha MOLENMPat-E U NPUMEHA Ha NPECMETKOBHUTE TEXHUKN.
11. | CogpxuHa Ha nporpamara:
lMpernen Ha HyMEPUYKUTE METOAN KOW CEe KOpUCTaT BO BUOMEINLIMHCKOTO UHXEHEPCTBO. MeTod Ha KOHEUHM PasvKu.
MeTog Ha KoHeuHM enemeHTH. MeTog Ha rpaHuyHK enemeHTyn. JeduHnpatse 1 anpokeumauyja Ha onepatopu. OcobuHu
Ha KneTKa of eNeKTPUYEH acnekT, OCHOBHW NapaMeTpy 3a BIUjaHWETO Ha ENEKTPOMAarHeTHU NOMnkba BP3 KNETKUTE.
EkBMBaneHTeH enexkTpuyeH Moaen Ha knetouHata membpana. Mogenuparse Ha NPOCTMPaKETO HA NOTEHLMANnoT JOMmK
aKCOHOT Ha HEpPBOT. ENeKTpuyHM KapakTepUCTUKM HA pasnnyHUTE TUMOBW BUOMOLLKN TKMBA, aHU30TPOMHOCT U
amcnepansHocT. MprMeHa Ha 13bpaHu HyMepUUKA METOAN 3a pellaBakse Ha pacnpesenbara Ha enekTpoMarHeTHO none
B0 G1onoLwky Tkmea. KopucTetbe Ha COBpeMeHI COhTBEPCKY NakeT 3a NPECMETYBarE Ha BUOENEKTPUYHOTO nore.
12. | MeTogw Ha yyere:
MHTEpaKTUBHI NpefaBatba, BexOu (KopUCTere Ha onpema 1 COhTBEPCK MakeTw), TUMcKa paboTa, cTyauja Ha cryyaj,
MOKaHeTM rocTy NpeaaBayyn, CamocTojHa u3paboTka v ofbpaHa Ha NPOEKTHa 3adava 1 cemuHapcka pabota, yuere Bo
eNEKTPOHCKO OMKPYXyBatbe ((Popymu, KOHCYNTaLMK).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopucku, 24 vacosm
ayauTOPKCKW), CEMUHapK, TUMCKa
pabota
16. | Opyrv popmm Ha aKkTUBHOCTM 16.1 [MpoeKTHM 3agayn 24 yacosm
16.2 CamocTojHuM 3aga4K 24 yacosu
16.3 | JomaLlHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6oaosu
17.2 | CemvHapcka paboTa/npoekT (Mpe3eHTauuja: MMCMEHa 1 yCHa) 50 Gogosm
17.3. | AKTMBHOCT M y4ere 20 6ogosu
18. | Kputepuymu 3a oLieHyBarbe (6040B1/oLEHK) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wect) (E)
of 69 fo 76 Goga 7 (ceaym) (D)
og 77 po 84 6oga 8 (ocym) (C)
of 85 0o 92 6oga 9 (neser) (B)
o4 93 go 100 6opa 10 (necer) (A)
19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCTUT Peanuaupanu 60% op aktueHocTute og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa Make[oHCKW U AHFINCKK
21. | MeTop Ha cnefetbe Ha KBanNWUTETOT Ha HacTaBata CamoeBanyauuja
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22.

Nutepatypa

3agomkuTenHa nuTeparypa

zggj' AsTOp Hacnos N3pnaBay loguHa
1. | S. M. Dunn, A. Constantinides | Numerical Methods in Biomedical Elsevier Inc. 2006
221 and P. V. Moghe Engineering (A volume in Biomedical
Engineering)
9 Beer G, Watson JO Introduction to Finite and Boundary | Wiley 1992
' Element Methods for Engineers
3 Jian-Ming Jin The Finite Element Method in Wiley-IEEE 2014
' Electromagnetics, 3rd Edition Press
[HononHutenHa nutepatypa
zzgj. AsTOp Hacnos MN3naBay loonHa
F. Sachse Computational cardiology. Modeling | Springer, LNCS | 2004
22.2. 1. of Anatomy, Electrophysiology, and
Mechanics.
D .0. Carpenter (Editor), Biological Effects of Electric and Elsevier Inc. 1994
2. | S.Yrapetyan (Editor) Magnetic Fields: Beneficial and
Harmful Effects
3.
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93 Opao6paHu NoiaBja of, eJIeKTPOMarHeTuKa

1. Hacros Ha HacTaBHWOT NpegMeT OpbpaHu nornaeja of enexkTpomMarHeTuka
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MH(OPMALMCKN
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauT
8. HacTtaBHuk [-p Nngmnja Ononocka-rarocka
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun);
CrekHyBatbe 3Haetba 3a 13bpaHy TeMW 0f eNleKTpoOMarHeTukaTa, AehuHupare Ha npobnemn Ha elekTpOMarHeTHO none,
HaYMHW Ha HUBHO pELLABatLE.
11. | CogpxuHa Ha nporpamara:
Mpernen Ha OCHOBHWTE PaBEHKM HA ENEKTPUYHO, CTPYjHO 1 MarHeTHO none. MakcBenoBW paBeHKM W rpaHnyHK YCIIOBM.
OCHOBHY TEOPEMU: TEOPEMA 33 EOHO3HAYHOCT Ha PEeLEHNETO Ha JlannacoBaTa paBeHka, MoMHTHHIOBa Teopema,
TEOpEMa 3a PELMNPOYHOCT. KOMNMEKCHM BEKTOPY 1 KOMMNEKCEH 0bnnk Ha MakcaenosuTe paBeHku, MoTeHuyujanHmu
(PYHKLMM: eneKkTpUYeH ckanap noTeHumjan u MarHeTeH BekTop noTeHuujan. MeTtoam 3a peluaBarse Ha JlannacosaTta u
lMNoacoHoBata AudepeHLmjanHa paBeHKa: NpuMeHa Ha OYHKLMM O KOMMMEKCHa NPOMEHNMBA, MeTOZ Ha pa3aBojyBake
Ha NPOMEHNMBITE. BpeMeHCK NPOMEHNBY eNEKTPOMAarHETHW nonuka. EnekrpomarHeTHy GpaHoBM BO XOMOTEH
LMENEKTPUK, jOHM3MpaHa CpeamnHa v nnasma.
12. | MeToau Ha yyese:
VIHTepaKTUBHI NpefaBatba, BexOM (KopUCTere Ha onpemMa 1 CodhTBEpCKM NakeTu), TMMCKa paboTa, CTyauja Ha cnyvyaj,
MOKaHETM roCTy NpeaaBayu, CaMocTojHa 3paboTka 1 ogbpaHa Ha NpoeKTHa 3afjaya U ceMuHapcka paboTa, yuere BO
€IIEKTPOHCKO OMKPYXXyBarse (hopymMu, KOHCYnTaLum).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnomnoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bex6u (nabopatopuck, 24 vacosm
ayauTOpUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpoekTHM 3agayn 24 vyacosm
16.2 CamocTojHM 3aga4u 24 yacosu
16.3 | JomaluHo yyerse 72 Yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 y4ere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarbe (6040B1/oLEgHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
o 69 fo 76 Goga 7 (ceaym) (D)
op 77 ao 84 Gopa 8 (ocym) (C)
on 85 00 92 6oga 9 (neser) (B)
og 93 go 100 6oga 10 (mecer) (A)
19. | YcnoB 3a noTnuc 1 nonarame Ha 3aBpLUeH MCMUT Peanuaupanu 60% op aktueHocTute o 15.1 go 16.3.
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeoHCKW 1 AHFINCKM
21. | MeToa Ha cnefetbe Ha KBanuTETOT Ha HacTaeaTa CamoeBanyauuja
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22.

Nutepatypa

3agonkuTtenHa nuTteparypa

zsgj' AsTtop Hacnos V3paBay FoguHa
1. | M. N. O. Sadiku Elements of Electromagnetics (The Oxford 2018
Oxford Series in Electrical and University Press
221. Computer Engineering), 7th Ed.
J. G. Van Bladel Electromagnetic Fields, 2nd Ed. IEEE Press 2006
2 Series on
' Electromagnetic
Wave Theory
3 Ramo S., Whinnery J. R., Van | Fields and Waves in Communication | John Wiley & 1984
" | DuzerT. Electronics Sons
[OononHutenHa nutepartypa
Pep.
.| AsTo Hacnos ENELED] FoguHa
222. | bpoj P A &
1.
2.
3.
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94 OpOpaHu NOIaBja Of, eJIeKTPOMarHeTHa KOMINaTUOU/THOCT

1. Hacrnos Ha HacTaBHWOT NpegMeT OpnbpaHu nornasja of enekTpoMarHeTHa KoMnaTuGUIHoOCT
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALICKU
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryaum
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacrtasHuk [-p Nlnauja Ononocka-larocka
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
CrekHyBarbe 3Haeka 3a eflekTpoOMarHeTHaTa KoMnaTMOUIHOCT 1 enexkTpomMarHeTHaTa uHTepdeperumia. Mogenupate u
METOAM 3a TECTUPAtLE U 3aLUTUTA OF aCTEeKT Ha eNeKTPOMarHeTHa KOMNaTMOUIHOCT.
11. | CogpxuHa Ha nporpamara:
EnektpomarHeTHa komnatubuntoct (EMK), BoBes, aeduHuLmm. M3Bopm Ha enekTpomarHeTHa uHtepcdepeHumja (EMIN),
NPUPOAHM W BeluTauku. PyHaaMEHTarnHW 3aKoHU 1 penauum 3a enektpomarHeTHo none (EMM). EnexktpomarHeTHu
OpaHoBw. MpocTupatbe Bo cnoboaeH NpocTop ¥ No BOAOBW. PeanHu kapakTeprUCTHKM Ha KOMMOHEHTUTE Ha eNEKTPUYHNTE
kKona, Mofenuparse 1 MeToau 3a npecMeTtkn Ha EMI. Us3payeHa 1 koHOYKUMOHa uHTEpdepeHLmja, NpecnyLLyBame 1
3awTuta. EMW countpu, Mmogenuparse 1 HaumHu 3a npecMeTyBarse. [poveaypu 3a Tectuparbe Ha EMK. BnvjaHuja Ha
EMTI Bp3 okonuHaTa. MNoum 1 kapakTepuCcTUKA Ha enekTpoMarHeTHa okonuHa. MeTtoam 3a mogenupatrse Ha EMIT Bo
HEXOMOreH npocTop. EkBuBaneHTu1par-e Ha HeXxoMoreH Matepujan. MocebHM MOAEn Ha HEXOMOreH NPOCTOpP Mpu Noe
CO Hucka hpekseHuMja. CnelndmryHn Mogenm Ha NPOCTOPOT CO HEXOMOTEeHM 0COBMHI NMPK NONE CO BUCOKM (DPEKBEHLMM.
HaunHn 3a pegykupja Ha LITETHOTO BRMjaHWE OF eNeKTPOMAarHeTHO 3padetse Bo paboTHa W XMBOTHA OKOMMHA.
Cranpapam v perynatuea 3a EMK Bo ¢BeTOT U kaj Hac.
12. | MeTogu Ha ydetbe:
VHTepakTUBHM NpefaBatba, BeXOW (KopUCTere Ha onpeMa 1 CohTBEPCKW nakeTu), Tumcka paboTa, cTyauja Ha cnyya;,
MOKaHeTM rocTv npedasayu, camocTojHa u3paboTka 1 ofbpaHa Ha NPoeKTHa 3afava 1 cemuHapcka pabota, yyere Bo
ENEKTPOHCKO OMKPYXKyBak-e (hOpyMM, KOHCYNTaLum).
13. | BKyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTY 15.1 lNpenaBara — TeOpeTCKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 vacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocTojHuM 3agaym 24 yacosu
16.3 | [lomalwHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka pabota/npoekT (Npe3eHTauyja; NMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTUBHOCT U y4etbe 20 6ogosm
18. | Kputepuymn 3a ougHysarbe (6o108M/oLEHKa) [0 59 6oaa 5 (ner) (F)
on 60 go 68 6oga 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
of 77 o 84 Goga 8 (ocym) (C)
on 85 no 92 6oga 9 (neser) (B)
o3 93 go 100 Goga 10 (gecer) (A)
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19. | Ycnos 3a noTnuMC 1 nonararse Ha 3aBpLUEH UCTUT Peanuanpanu 60% og aktueHocTuTe 04 15.1 8o 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeAOHCKM 1 AHICKM
21. | MeTog Ha cnefekbe Ha KBanWUTETOT Ha HacTaBaTa CamoeBanyauuja
Nutepatypa
3agonmkutenHa nutepartypa
Eggj' AsTOp Hacrnos M3paBay loonHa
22.1. 1. | C.R. Paul Electromagnetic Compatibility J.Wiley &Sons | 2006
2 D. L. Sengupta, V. V. Liepa Applied Electromagnetics and J.Wiley &Sons | 2005
' Electromagnetic Compatibility
3.
22.
[HononHutenHa nutepatypa
zzgj. AsTop Hacnos /3pnaBay FoguHa
22.2. D .0. Carpenter (Editor), Biological Effects of Electric and Elsevier Inc. 1994
1. | S.Yrapetyan (Editor) Magnetic Fields: Beneficial and
Harmful Effects
2.
3.
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95 OpaO0paHu NoiaBja oA 3alITHUTA HA €JIEKTPOMOTOPHHU MOTOHHU

1. H OpnbpaHu nornasja of 3alwTUTa Ha ENEKTPOMOTOPHM
acros Ha HaCTaBHWOT npegmeT
MOrOHM
2. Kog
3. Cryaucka nporpama ENT
4, OpraHu3aTop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHEOPMALIMCKU
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMorm
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTH
8. HacraBHuk [-p Muxaun Juranoscku
9. MpeaycnoB 3a 3anuilyBake Ha NPEAMETOT Hema
10. | Uenu Ha npeameTHaTa nporpama (KoMneTeHuun):
OcnocoBeHOCT Ha KaHAMAATOT 3a CaMOCTOjHO MPOEKTMpakE M NOAECyBate Ha CUCTEMM 3a 3aLLUTUTA Kaj pasninyHu
BMOOBYW Ha eNTEKTPOMOTOPHY MOTOHMU.
11. | CogpxuHa Ha nporpamara:
3awTnTa of NpeykM Kou NoTekHyBaaT of paboTHUOT MexaHu3am. Buaosn paboTHIM MEXaHW3MU M HUBHU KapakTEPUCTUKN.
3aLwTiTa 04 NPeYKM KoM NOTEKHYBAAT Of, HaMoOJHUOT M3BOP Ha NMOTOHOT. 3alLTUTa Of NPEYKN KOW NOTEKHYBaaT 04
TpuchasHaTa HanmeHuuHa mpexa. Mpuknyyysare Ha rorneMym MoTopu 0f acnekT Ha mpexata. W3bop u nogecysarse Ha
3alTuTaTa cnopes PexuMoT Ha paboTa Ha NOrOHOT. 3alTUTa 0f, MPEYKW KoM NOTEKHYBAaT 0 EHEpreTCKoT
npeobpasyBay kako HaMoeH M3BOP Ha NOTOHOT. EHepreTckn npeobpasyBayn 3a NOrOHM CO €HOHACOYHU MOTOPM.
EHepreTckn npeobpasyBaum 3a NOroH1 CO HaM3MEHUYHW MOTOPY. 3alUTUTa Of NPEYKM KOW NOTEKHYBaaT Of OKONHaTa
cpeauHa. S - 3aliTuTa Ha eNeKTPOMOTOpHUTE NOroHu. KomnnekcHa enekTpoHcka MoayapHa 3alTuTa.
Mukponpovecopcku 6asupara 3awTtuta. CodhTBEpCKM anaTkv 3a NpoekTupare. IHTENEreHTHM MOHUTOPUHT CUCTEMM.
12. | MeToau Ha yyete:
HacTaBa, NpoeKTHM 3afa4m 1 JOMALLHO Y4etse
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnomnoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 | MpegaBatba — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bexbu (nabopartopucku, 24 vacosm
ayaMTOPUCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv chopmn Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosw
16.2 | CamocTojHM 3aaum 24 yacosu
16.3 | JomallHo yyerbe 72 Yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 y4ere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarbe (6040B1/oLEgHKa) [0 59 Gona 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
o 69 fo 76 6oga 7 (cemym) (D)
on 77 po 84 6oga 8 (ocym) (C)
on 85 po 92 6opa 9 (neser) (B)
oz 93 1o 100 6oaa 10 (necer) (A)
19. | YcnoB 3a noTnuc 1 nonarame Ha 3aBpLUeH MCMUT Peanuaupanu aktueHoctv og 15.1 go 16.3
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeaOHCKM 1 AHICKM
21. | MeToa Ha cnefetbe Ha KBanuTETOT Ha HacTaeaTa CamoeBanyauuja
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22.

Nutepatypa

3apgonxuTenHa nuteparypa
zsgj' AsTOp Hacnos MN3naBsay logunHa
1. | B.Drury The Control Techniques and Control | Control 2001
221 Handbook Techniques,
I[EEE
2 S.H.Horowitz Protective Relaying for Power IEEE Press 1992
' Systems ||
3 M.Djuric Relejna zastita Naucna knjiga, | 1991
' Beograd
HononHuTtenHa nutepatypa
Ezgj' AsTOp Hacnos MN3naBay loonHa
22.2. 1 B.Vidmar Relejni i signalni sklopovi Skolska knjiga, | 1985
' Zagreb
9 C.Mupuesckm YnpaByBats-e Ha eNeKTPOMOTOPHM OEUT 2008
' MOroHM (NpeaaBatba)
3. H.Rentzsch Electric Motors ABB 1992
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96 OnTuMH3anMja Ha KOMIUIEKCHHU U CajoepPU3NIKHU CUCTEMMU

1. Hacrnos Ha HacTaBHWOT NpegMeT OnTummsaLmja Ha KOMNNEKCHU 1 Cajbepuanyku cucTemm
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama ®akynTeT 3a eNneKTPOTEXHMKA 1 MHGOPMALMCKL
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrmm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap A v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacrtasHuk [-p l'opjaH HaymHcku
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
Llen Ha oBaa HacTaBHa CofpXuHa e fa Ce u3yyaT HanpegHWUTe anropuTMn U MEXaHU3MK 3a ONTUMM3aLMja Ko ce
KOpUCTaT Kaj peanHuTe CoXeHW 1 cajbepdnanyIkm CUCTEMN, U Ce CUIHO NoapXaHW og uHaycTpujata. CTyaeHTuTe ke
MOXaT Aa ogpegat kon npobremn ce NOrofHM 3a pellaBakbe CO MOMOLL ONTUMM3ALIMOHM TEXHUKM U ke Ce ocrnocobar 3a
NpOEKTUpare, UMNIEMEHTaLMja U HaroayBare Ha OBUE anropUTMI NPEKY pearHi NpUMepH.
11. | CoapxmHa Ha nporpamara:
1. OcHoBHa thopmynaLja Ha KOMMMEKCHUTE W Ha CajbepdmnanyKNTe CUCTEMM (CO CTYAMM Ha CRyYaj U NPUMEpK 0F peanHa
WHAYCTPWja N MHAYCTPUCKW MHTEPHET Ha HewTaTta). 2. MaTemMaTuukv KOHLENTM 3a ONULLYBatbe Ha KOMMEKCHUTE
cuctemu. 3. ONTUManHo yHKUMOHMPakse Ha KOMMNEKCHUTE U Cajbepdun3nyKkTe CUCTEMM BO PEarnHOCTa, BO KOHTEKCT Ha
VHOYCTPUCKUOT UHTEPHET Ha HewTaTta. 4. AnroputMn 3a oapesyBarse Ha ONTUMArHO PELLEHUE Kaj KOMMNEKCHUTE 1
cajbepcuanykuTe cuctemm (rnobanHa onTuMKsaLMja, NokanHa onTummaaumja). 5. imnnemexTauuja Ha anroputMuTe 3a
ynpaByBare Ha KOMMMEKCHU 1 CajoepthuanyKi CUCTEMU Ha MOZEN BO CUMYyMaLMCKa OKOMMHA.
12. | MeToau Ha ydetbe:
lMpenaBatsa (Mpe3eHTaLmMu, MHTEPAKTUBHM NpefaBakba), BexOu (KopucTere Ha onpema 1 copTBEPCKM NakeTu), CTyamja
Ha crnyyaj, caMmocTojHa u3paboTka 1 ofbpaHa Ha MPOEKTHa 3adaja 1 CeMuHapcka paboTa, y4ere BO EJTEKTPOHCKO
OMKPYXyBatse (POpyMM, KOHCYNTaLWK).
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenaBarsa — TeOpeTCKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
ayanTOPUCKM), CEMUHAPU, TUMCKa
pabota
16. | [pyru hopmmu Ha aKTUBHOCTH 16.1 [MpoeKkTHN 3agauu 24 yacosw
16.2 | CamocTojHun 3agaun 24 vacosu
16.3 | JomaLiHo yyer-e 72 yacosu
17. | HaumH Ha oueHyBatbe
171 TecToBu 30 60708M
17.2 | CemvHapcka paboTa/npoekT (Npe3eHTauuja: MMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT M y4ere 20 6o00BM
18. | Kputepuymn 3a ougHysarse (Go108u/oLeHKa) f0 50 6oga 5 (ner) (F)
o 51 40 60 Goga 6 (wecr) (E)
on 61 1o 70 6opa 7 (cenywm) (D)
o 71 o 80 Goga 8 (ocym) (C)
of 81 8o 90 Goga 9 (neser) (B)
of 91 o 100 Goga 10 (mecer) (A)
19. | Ycnos 3a noTnMC 1 Nonarawe Ha 3aBpLUeH UCTIUT Peanusupanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcku 1 AHFInCKK
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‘ 21. ‘ MeTop Ha cnefere Ha KBanuTeToT Ha HacTaBaTa VHTepHa eBanyauyja 1 aHkeTw.

Nutepatypa
3aponxuTenHa nuteparypa
I;ng. AsTOp Hacrnos MN3naBay loonHa
1. | Stephen Boyd and Lieven Convex Optimization Cambridge 2004
Vandenberghe Univ. Press
22.1. Karl J. Astrém, Pedro Control of Complex Systems Springer 2001
9 Albertos, Mogens Blanke,
" | Alberto Isidori, Walther
Schaufelberger, Ricardo Sanz
22. 3 J.M.Maciejowski Predictive Control with Constraints Pearson 2001
' Education

[lononHuTenHa nutepatypa

Zggj' ABTOp Hacrios N3paBau loanHa
222. 1 S. Jeschke, C. Brecher, H. Industrial Internet of Things Springer 2017
" | Song, D. Rawat
2.
3.
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97 OnTUMHU3ALMCKU METOAHU BO PACKJ/IONNHA TEXHUKA

1. Hacros Ha HacTaBHWOT NpegMeT OnTMMKU3aLMCKM METOAM BO PaCKNONHa TEXHWKa
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNnekTpPOTEXHMKa 1 MHGOPMALMCKIA
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrmm
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap A v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
lMprMeHa Ha METOAMTE 3a ONTUMW3aLMja Ha HUCKOHAMOHCKM anapaTii HAMEHETM 3a KOMyTaLyja U NPEBKNyYyBake Ha
CTPYjHM KpYroBW, Kako W 3aliTuTa Ha enexkTpoeHepreTcku ypeau. OcoBpeMeHyBake Ha HUCKOHAMOHCKUTE anapaTi
HaMEHeTW 3a packronHa TexHWKa 1 3awutua Ha EEY co npumeHa Ha onTMMU3aLMcku MeToau.
11. | CogpxuHa Ha nporpamara:
CoBpeMmeHH ONTUMKU3ALMCKN METOAM 3@ aHanW3a, MPOeKTUpakLe, CUMynaLymja u NpUMEHa BO PackIonHa TEXHMKA.
MpeknHyBauku ypeau: HaumH Ha AenyBatse 1 knacudukaumja. MapameTpu Ha ONTUMKU3aLM|a Ha HUCKOHAMOHCKM 1
BMCOKOHAMOHCKM MPEKMHYBAYKM W yripaByBayku cuctemu. CTaTnyky 1 AMHAMUYKW KapakTepUCTUKW Ha PaCcKMonHNTE ypeam
kaKo LienHu pyHKUMM Ha onTumusaumjata. OnTuMupatse Ha QUrvTanHu ypeam 3a 3aluTura, Hagsop v Npukas Ha
coCTO0j6UTE BO packnonHuTe ypeau. [urntanHa packrnonHa TEXHUKA U UHTENUreHTHO YnpaByBakbe.
12. | MeToau Ha yyeme:
lpenaBatrba NOAAPKAHM CO MPE3EHTaLMKM NPeKy CNajoBu, HTEPAKTUBHI NpeaaBakba, BexOu (KOpUCTEHE Ha onpema u
coTBEpCKM NaKeTH), TUMCKa paboTa, CTyauja Ha Cnyyaj, NoKaHeTH rocTy NpeaaBayn, CaMocTojHa 3paboTka u ogbpaqa
Ha NpOeKTHa 3afava 1 cemuHapcka paboTa, yyere BO eNeKTPOHCKO ONKpYxXyBare ((popymu, KOHCynTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopucku, 24 yacoBy
ayauTOPUCKM), CEMUHApK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpOeKTHM 3agaun 24 yacosu
16.2 CamocTojHuM 3a8a4u 24 yacosu
16.3 | [lomalwHo yyere 72 Yacosm
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 Gogosm
17.3. | AKTMBHOCT 1 yyere 20 6oposu
18. | Kputepuymu 3a oueHysarse (6040B1/oLEHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wect) (E)
oz 69 fo 76 6oga 7 (ceaym) (D)
on 77 po 84 6oga 8 (ocym) (C)
on 85 10 92 6opa 9 (neser) (B)
04 93 fo 100 6oga 10 (gecer) (A)
19. | Ycnos 3a noTAKC 1 nonarawe Ha 3aBpLUeH UCnnT /cnonHetn obepckm 16.1 1 16.2
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata Make[oHCKW 1 AHFINCKK
21. | MeToa Ha cnefetbe Ha KBanUTETOT Ha HacTaeaTa VHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3agomxutenHa nutepartypa

Zzgj AsTop Hacnos MN3naBay loonHa
22.1. 1. | M.J.Kochenderfer. T.A. Algorithms for Optimization The MIT Press | 2019
Wheeler
2.
3.
[lononHutenHa nutepartypa
Pen.
6po) AsTOp Hacnos N3pnaBay loguHa
22.2. IEEE Transactions on Magnetics |EEE
1. Magnetics
Society
2.
3.
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98 OnTUYKH MpexKU

1. Hacrnos Ha HacTaBHWOT NpegMeT OnTHYKM Mpesxu
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacrtasHuk [-p Anekcangap Puctecku, [-p bopucnas Monoscku
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumuu):
OcnocobeHOCT 3a M3Haorake Ha MHOBATMBHM W MPOUTABMHM PeLIeHja BO MPUMEHA Ha OMTUYKMTE MPEXM W ONTUYKUTE
KOMYHMKaLM BO COBPEMEHUTE TENEKOMYHUKALWM.
11. | CogpxuHa Ha nporpamara:
[u3ajn Ha WDM mpexuTe, TEXHUKN Ha pyTUpatbe W ogenyBawe Ha GpaHoBw JomkuHu. Mpexusnueu WDM mpex,
TEXHUKW Ha 3aLUTMTa BO ONTMYKMOT cnoj Ha Mesh-mpesxu. CoobpakaeH UHXeHepHHr — rpymmupatbe Ha coobpaka;,
reHepuyK1 MOAENM Ha XxeTeporeHun Mpexu. OBS Mpexu, onTUyKo KOMyTUpatbe Ha BpPCTOBY, KOMYTUPaHLE Ha NaKeT!.
Ontuukn npuctantu mpexu, PON, WDM PON, GPON, GEPON, FFTH, akTiBeH eTepHeT, rurabuteH etepHeT. OnTuuku
WHTEPKOHEKLMKM 1 uHTepdejcu. Mogenupatse, aHanusa 1 Iu3ajH Ha ONTUYKK JIMHKOBW Of ONMTWYKW BMakHa, NOMMMEpHH
ONTWYKW BNaKHa, ONTUYKW BpaHoBOaM, criobogeH npocTop. MHTErpupaHmu ONTUYKKM CUCTEMU BO MOMYMPOBOAHUYKM
nognoru. bpau u yntpabpau onTuyky TexHonoruun. gHn ontuuku Mpeskit. CUrypHOCHM acnekTi Ha ONTUYKUTE MPEXM.
12. | MeToaw Ha yyerse:
MHTEpaKTUBHI NpefaBatba, BeXOu (KopucTere Ha onpema 1 CohTBEPCKM NakeTw), TUMcka paboTa, CcTyauja Ha cryvaj,
MOKaHeTM rocTy NpeaaBayn, CamocTojHa u3paboTka v ofbpaHa Ha NPOeKTHa 3adava 1 cemuHapcka paborta, online
yyeme.
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lNpenaBarba — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bexbu (nabopatopuckm, 24 vacosm
ayauTOpMUCKM), CEMUHapH, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 vyacosm
16.2 CamocTojHuM 3agaym 24 yacosu
16.3 | JomaLHo yyere 72 Yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Npe3eHTauuja: MCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT W yuetrse 20 6o00BM
18. | Kputepuymu 3a oLjeHyBare (6040BM/OLieHKa) [0 49 6ona 5 (ner) (F)
oa 50 go 59 6oaa 6 (wecrt) (E)
op 60 fo 69 6oga 7 (ceaym) (D)
on 70 fo 79 6opa 8 (ocym) (C)
ox 80 po 89 6oga 9 (neser) (B)
o 90 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnMC 1 nonarake Ha 3aBpLUeH UChuT Peanuaupaqu nnaHMpaHu akTMBHOCTM.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaOHCKM 1 AHICKM
21. | MeToq Ha cneaetbe Ha KBanuTETOT Ha HacTaBaTa VHTepHa eBanyauuja 1 aHKeTH.
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22.

Nutepatypa

3agomkuTenHa nuTeparypa

zggj' AsTOp Hacnos MN3pnaBay loguHa
291 1. | Biswanath Mukherjee Optical WDM Networks Springer 2006
L. Pavesi, G. Guillot Optical Interconnects, The Silicon Springer 2006
2. Approach (Springer Series in Optical
Sciences)
3.
[lononHuTtenHa nutepartypa
Eggj. AsTOp Hacnos N3pnaBay loguHa
222, 1 T.E.Stern, G.Ellinas, K. Bala | Multiwavelength Optical Networks, Cambridge 2009
' Architectures, Design, and Control University Press
2.
3.
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99 IlasapHu PyHKLMM HA eJIEKTPOEHePreTCKUTe onepaTopu

HacroB Ha HacTaBHMOT NpeameT MasapHu yHKLMM Ha ENEKTPOEHEPreTCKITE ONEepaTopu

Koa

Cryaucka nporpama ENT

Rl N

OpraHu3aTop Ha cTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGHOPMALICKU
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum

o

CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryauu

Axagemcka roguHa/cemectap VA v 112 7 Bpoj Ha EKTC

KpeauTm

6.00

HacrtasHuk [-p BecHa boposaH

Mpeaycnos 3a 3anuLuyBake Ha NPeaMeToT Hema

Llenun Ha npegmeTHaTa nporpama (KOMMNeTeHLum):

[No3HaBakb-e, OpraHu3aLja v NpuMeHa Ha ofAenHuTe nasapHu YHKLMK Ha onepaTopuTe Ha NPEHOCHWOT U
ANCTPUDYTMBHNOT eNEKTPOEHEPrETCKM CUCTEM W Ha OMepaTopoT Ha NasapoT, Kako W 0CNOCODEHOCT 3a Kpenpare Ha
COOZBETHM CO(TBEPCKM PeLLeHja 3a noaapLUka Ha oBue yHKLUMK. [To3HaBake 1 NMpUMeHa Ha COOABETHUTE 3aKOHCKM
paMKL 33 U3BPLLYBAHE Ha OBME (PYHKLMM W HAYWH Ha PErynnparbe Ha AejHOCTUTE NPEHOC U AMCTpUBYLMja Ha eNeKTpUYHa
eHepryja Bo EY, JVIE n Penybnuka CesepHa MakegoHuja.

1.

Copapx1Ha Ha nporpamara:

1. MNoTpeba o ypeneH nasap Ha enekTpuyHa eHepruja, TUNoBK Ha Nasapu Ha enekTpuyHa eHeprija: bunatepantu
[0roBopu; LieHTpanuaupaHm nasapu Ha enexkTpuyHa eHepruja. 2. Notpeba of perynatmea BO Na3apoT Ha enekTpruyHa
eHepruja: Perynupanu gejHOCTM - TpEHOCHM W AUCTPUOYTUBHI YCNYT 1 ONepaTop Ha cuctemuTe; TpoLIOLy BO
MPEHOCHNTE W UCTPUOYTUBHWTE KOMMaHWK; PerynaTopHu npuctany, NoBpaToK Ha MHBECTULMMTE W OJpeayBase Ha
LeHuTe Ha ycnyrute. Tapudm 6a3mpanm Ha npoceyHn Tpowouy; Tapudm 6asvpaHn Ha MapruHamHW TpoLouy. 3.
lMpeHOCHM ycryru 1 onepaTop Ha NPEHOCHMOT cuCTeM: [leLieHTpannanpaHo TpryBare NpeKy NPEeHOCEH CUCTEM;
LleHTpanuaupaHo TpryBare npeky NpeHoceH cuctem; 3aryLuyBarba; [pekyrpaHuyHM NPEeHOCHM KanaunuTeTh U HUBHO
Joaenyeatse; VIHBECTULMM BO NPEHOCHMOT cucTeM. 4. [IMcTpubyTUBHM yCnyrv 1 onepaTop Ha AUCTPUOYTUBHUOT CUCTEM:
Ynora; OgroBopHoCTH; ®yHKUMK. MHBECTULMM BO AUCTPUOYTUBHMOT cucTeM; MNpuknyyyeara; KeanuteT Ha enekTpnyHa
eHepruja 1 ycnyru. 5. Onepatop Ha nasapoT Ha enekTpuyHa eHeprija: Ynora; OgroopHocTH; ®yHKLUMK; MogHecyBatbe Ha
HOMWHaLmK; MoAroToBka Ha pacnopeay AeH oaHanpes v AHeBHU pacnopean; MNpebusarbe 1 nopamHyBarse. 6. MasapHu
(OYHKLMW Ha OnepaTopuTe Ha enekTpoeHepreTckiuTe cuctemu: Masap Ha nomoLuHK yenyru: MomowwHm yenyru; MoTpeba og
nomoLuHw yenyru; Habaska Ha nomoLwHm yenyrv; MexaHusam 3a BanaHcupatse; YHeCTBO Ha MasapoT Ha MOMOLLHY
ycnyru. 7. Mogen Ha pervoHaneH nasap Ha enekTpuyHa eHepruja Bo JyrouctouHa Espona. [lelieHTpanuaupar mogen Ha
pervoHaneH nasap; KoopanHupaHa aykuuja Ha npekyrpaHuiHu KanauureTy.

12.

MeToam Ha yJetbe:
Mpenasara, TMMCKa paboTa, NpeAaBatba Ha rocTu Npefasayn, 13paboTka u NpeseHTaLmja Ha NPOEeKTHU 3aaaqm 1
CeMUHapcKu paboTu.

13.

BkyneH pacnonoxws ¢oHz Ha Bpeme 180

14.

Pacnpenenba Ha pacnonoXxuBoTo Bpeme 36+24+24+24+72=180

15.

GOpMHN Ha HACTaBHUTE aKTUBHOCTM 15.1 | MpegaBatba — TeOpETCKa HacTaBa 36 yacosu

15.2 | Bexbu (nabopatopuckm, 24 vyacosm
ayaMTOPMUCKM), CEMUHAPH, TUMCKa
pabota

16.

Jpyrn hopmm Ha akTUBHOCTM 16.1 [poeKTHM 3agaun 24 yacosm

16.2 CamocTojHuM 3agaym 24 yacosu

16.3 | JomaLwHo yyere 72 Yacosu

17.

HauunH Ha oueHyBare

171 TecToBM 30 6ogosu

17.2 | CemnHapcka paboTta/npoekT (Npe3eHTauuja: MMCMEHa W yCHa) 50 6ogosu

17.3. | AKTMBHOCT U yyete 20 6oposu
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18. | Kputepuymu 3a oLieHyBarbe (6040BM/oLiEHKa) [0 59 Goga 5 (ner) (F)
on 60 po 68 6oga 6 (wecr) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
on 77 no 84 boaa 8 (ocym) (C)
on 85 10 92 6opa 9 (neseT) (B)
on 93 po 100 6opa 10 (gecer) (A)
19. | Ycnos 3a noTnMC 1 nonararse Ha 3aBpLUEH UCTUT 60% ycnex oa cuTe NPeancrMTHN akTMBHOCTY
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcku U AHIIUCKK
21. | MeToq Ha cnefete Ha KBanWUTETOT Ha HacTasata CawmoeBanyauuja
Nutepatypa
3agonmkutenHa nutepartypa
Eggj' AsTOp Hacrnos MN3paBay loonHa
1. | S. Hunt, G. Shuttleworth Competition and Choice in Electricity | John Wiley & 1996
Sons
221 M. Shahidehpour, H. Yamin, Market Operations in Electric Power | IEEE Press, 2002
Z. Li Systems - Forecasting, Scheduling, | Wiley-
2. and Risk Management Interscience, A
John Wiley &
Sons, Inc.
3 B. Murray Electricity Markets — Investment, John Wiley & 1998
' Performance and Analysis Sons
22.
HononHutenHa nutepartypa
Pen.
600 AsTOp Hacnos MN3naBay lognHa
lMpenaBatba, Npe3eHTaumm, CTyauu,
1 “3BeLUTan Ha CTPyYHM paboTHM Tena,
229 ' 3aKOHCKM W NOA3aKOHCKM aKTU 1
ApYr1 matepujanu
D. Buschle, H. Lesjak (Eds.) | The Energy Community Legal Energy 2018
2. Framework 2018 Community
Secretariat
C. W. Jones (Ed.) EU Energy Law — Volume 1, The Claeys & 2010
3. Third Internal Energy Market, The Casteels
Third Liberalisation Package
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100

Ilnanupame Ha EEC BO yc/10BM Ha TpaH3MIMja KOH YUCTA eHepryja

lMnaHuparse Ha EEC BO ycnoBu Ha TpaH3uLmja KOH YucTa

Hacnos Ha HacTaBHMOT npeameT :
eHepruja

Kon

Cryaucka nporpama ENT

OpraHu3aTtop Ha cTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MH(OPMALIMCKM
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TeXHonornu

CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu

Bpoj Ha EKTC

Akagemcka roguHa/cemectap VA v 112 7
" | Kpegutu

6.00

HacTaBHuk [-p Metap Kpcrescku

I'Ipe,qycnos 3a 3anunwlyBak€e Ha npeamMeToT HEMa

Llenn Ha npeameTHaTa nporpama (KoMneTeHLUmum):

3ano3HaBarbe CO METOAMTE 3a MaHupatse Ha enekTpoeHepreTckute cuctemn (EEC) Bo ycnosu Ha LenocHo
nubepanuavpaH 1 MHTErpupaH nasap Ha enekTpuYHa eHeprija, kako 1 BO YCIIOBM Ha EHEpreTCka TpaH3uLymja KoH
3ronemMeHo UCKOpUCTYBake Ha 06HOBNMBIUTE U3BOPYK Ha eHeprija (OME) Bo EEC. OcnocobeHocT 3a kpeupatrbe Ha
COhTBEPCKM peLLieHm]a 3a cumynaluja 1 onTUMKU3aLMja BO NPOLIECOT Ha nnaHupatbe. Crefere Ha HajHOBUTE TPEHOO0BY
BO obnacra Ha u3paboTka Ha peroHanHu NNaHoBYW 3a PasBoj Ha MPEHOCHUTE CUCTEMM.

1.

CoppkuHa Ha nporpamara:

1. Llenn Ha nnanupaweTto Ha EEC: MNnaHupatbe BO YCNOBM Ha LIENOCHO NubepanuanpaH u perMoHanHo MHTerpupanx
nasap Ha enekTpuyHa eHepruja; MnaHuparse BO YCNOBM Ha eHepreTcka TpaH3anLumja KOH 3roneMeHo UCKOPUCTYBakE Ha
OME Bo EEC; PervioHanHo nnaHupatbe Ha NPEHOCHWUTE ENEKTPOEHEPreTCk Mpexu. 2. MeToam 3a eKOHOMCKO
Mofenupatrse BO NPOLECOT Ha NnaHupare: BpeaHOCT Ha napuTe CO TEKOT Ha BPeMETO; lpoLieHKa Ha MHBECTULMN;
AHanuau Ha Tpowouy 1 npuaobuskm; AHanuan Ha pusuk. 3. Mogenuparse Ha HECUrypHOCTUTE NpK NnaHupareTo lopact
Ha onToBapyBatse; Mckopuctyeame Ha OME; HecurypHoCTM 04 nasapuTe Ha enekTpiuyHa eHepruja: HecurypHoCTyv o,
perynatueata; Metoau 3a Mogenuparse Ha HecurypHocTy; CnyyajHu npomennusi; MoHTe Kapno cumynauuja. 4.
OnTumMmM3aLmja BO NpOLECOT Ha NnaHupakse: JIHeapHo Nporpamuparbe; HennHeapHo nporpamupatse; AuHamuyko
nporpamuparbe; XeypucTuiki METOAM Ha onTumMm3auuja; Anroputmmn 6asnpanu Ha NpupoaHu npouecu. 5. Metogonorim
3a nnaxupatse Bo 10-roguwHuTe nnaHosm Ha ENTSO-E: MeToau 3a ngeHtudmkaLlmja Ha notpebute Ha CUCTEMOT;
AJekBaTHOCT Ha CUCTEMOT. 6. BrinjaHue Ha HOBUTE TEXHONOTMM BP3 NiaHMpakeTo: PasrneayBake Ha MOXHOCTM 3a
HamarnyBate Ha ugHuTe uHBecTULMmM Bo EEC co kopucTetse Ha HOBUTE TEXHOMOTMM HA NAaMETHU MPEXN U
0BO3MOXYBatbe Ha yrpaByBatbe Ha ONTOBapyBak-e W UHTErpuUpak-e Ha ypeau 3a ckraguparse Ha enekTpudHa eHepruja u
Apyrv 3BOpK Ha dnekcnbunHocT.

12.

MeToau Ha yyetbe:
Mpepnasatba, TMMCKa paboTa, npeaasarba Ha rocTu npegasayn, u3paboTka u npeseHTaumja Ha NPOEKTHN 3a4a4u 1
CeM1Hapckm paboTy.

13.

BkyneH pacnonoxms goH Ha Bpeme 180

14.

Pacnpenenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180

15.

dopmH Ha HACTaBHUTE aKTUBHOCTM 15.1 | MpepaBatba — TEOPETCKA HAcTaBa 36 yacosm

15.2 | Bex6u (nabopatopuck, 24 vacosm
ayauTOPUCKM), CEMUHAPK, TUMCKa
pabota

16.

Lpyrv popmm Ha akTUBHOCTM 16.1 [MpoeKTHM 3amaum 24 yacosw

16.2 CamocTojHM 3a8a4K 24 yacosu

16.3 | JomaLlHo yuyere 72 yacosu

17.

HauuH Ha oueHyBae

171 TecToBM 30 6ogosu

17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: MMCMEHa 1 YCHa) 50 Gogosm

17.3. | AKTMBHOCT 1 yyere 20 6oposu
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18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) Ao 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wect) (E)
of 69 o 76 6oga 7 (ceaywm) (D)
on 77 po 84 6oga 8 (ocym) (C)
of1 85 10 92 6opa 9 (neser) (B)
og 93 go 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTAUC 1 nonarawe Ha 3aBpLUeH UCTINT 60% ycnex o4 cuTte NPeAUCIMTHN aKTUBHOCTY
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeaoHCKI 1 AHrIMCKK
21. | MeToa Ha cnefietbe Ha KBanUTETOT Ha HacTaeaTa CamoeBanyauuja
Nutepatypa
3agomxutenHa nutepartypa
zzgjl AsTOp Hacnos W3paBay FoavHa
1. H. Seifi, M. S. Sepasian Electric Power System Planning - Springer 2011
Issues, Algorithms and Solutions
221. , | H-Chen,H.Ngan, Y. Zhang | Power System Optimization: Large- | Wiley 2016
' scale Complex Systems Approaches
A. Mazer Electric Power Planning for IEEE Press, A 2007
3 Regulated and Deregulated Markets | John Wiley &
2 ' Son§, In.c.,
Publication
[lononHutenHa nutepartypa
zsgj' AsTOp Hacnos M3naBay FoauHa
299 CIGRE, WG C1.39 TECHNICAL BROCHURE Optimal CIGRE 2020
1. power system planning under
growing uncertainty
ENTSO-E Ten-Year Network Development ENTSO-E 2018
2 Plan 2018
3.
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101 TlogoOGpyBame Ha eHepreTcKkaTta e(puKaCHOCT BO €JIEKTPOMOTOPHUTE MOTOHHU

1. H MonobpyBatse Ha eHepreTckaTa edmkacHOCT BO
acrnoB Ha HaCTaBHWOT npeameT
€NEeKTPOMOTOPHUTE NOTOHU
2. Kon
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a eNekTPOTEXHMKA M MHGOPMALMCKM
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOMNornm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTu
8. HacTaBHuk [-p Cnobogan Mupyesckm
9. [MpenycnoBs 3a 3anuilyBare Ha NpeaMeToT HeMma

10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
3anosHaBatbe CO MOXHOCTUTE U 3HAYEHETO Ha NOA0OPYBak-e Ha eHepreTckaTa equKacHoCT (M3paseHa npeky
KOEULMEHTOT Ha UCKOPUCTYBakHse 1 hakTOPOT Ha MOKHOCT) BO €NEKTPOMOTOPHIUTE MOTOHM.

11. | CogpxuHa Ha nporpamara:

- BoBep (AKTyenHOCT BO eHepreTckaTa eqpmkacHOCT); - BaxHoCTa Ha enekTPOMOTOPHIUTE MOTOHM Kako NOTPOLLYBaYM Ha
enekTpuyHa eHepruja; - EHepreTcku edmkacHn enekTpoMOTOPHM NOroHK; - DakTop Ha MOKHOCT; - EnekTpoMoTopH#
MOTOHM CO NpoMeHnuea BpauHa; - CTaHaapam 3a Mepere Ha eHepreTckata edukacHocT; - [porpamu 3a cnposeayBae
eHepreTcka echuKacHOCT (CBETCKO MUCKYCTBO); - Mpumepm

12. | MeToau Ha ydetbe:

MpenaBara NOAAPXKaHN CO MPe3eHTaLWmn Npeky CnajaoBu, MHTEPAKTUBHM NpeaaBatba, BexOu (kopucTere Ha onpema u
cO(hTBEPCKM NakeTu), TUMcka paboTa, CTyauja Ha cryyaj, MOKaHETU rocTy NpeLaBayy co MPUMEPH Of Npakca BO
WHAycTpUjaTa, caMocTojHa u3paboTtka u oabpaHa Ha NpoeKkTHa 3adada 1 cemuHapcka paboTa, yyere BO eneKTPOHCKO
OMNKPYXXyBatse (hopymMu, KOHCYNTaLm)

13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxweoTo BpeMe 40+20+40+40+40=180
15. | ®opmMu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lNpenaBara — TEOPETCKA HAacTaBa 40 yacosu
15.2 | Bexbu (nabopatopuck, 20 Yyacosm
ayauUTOPHCKM), CEMUHApU, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 40 yacosu
16.2 CamocTojHuM 3agaym 40 yacosm
16.3 | [lomallHo yyere 40 vacosu
17. | HaumH Ha oueHyBatbe
171 TecToBM 30 6ogosK
17.2 | CemnHapcka paboTa/npoekT (MpeseHTauuja: nCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT U yyete 20 6oposu
18. | Kputepuymu 3a oLeHysarbe (604081/oLEHK) Ao 50 6oaa 5 (ner) (F)
oa 51 fo 60 6oga 6 (wecr) (E)
o 61 no 70 6oga 7 (ceaym) (D)
of 71 1o 80 Goga 8 (ocym) (C)
on 81 1o 90 6opa 9 (neseT) (B)
04 91 go 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTNKUC 1 Nonarawe Ha 3aBpLUeH UCTUT Peanuaupanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaoHCKM U AHFIIMCKN
21. | MeToq Ha cnefetbe Ha KBanWUTETOT Ha HacTaBaTa WHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3apgonxutenHa nuteparypa
Ezgj. AsTOp Hacnos MN3naBay lopuHa
1. | Anibal de Aimeida, Paolo Energy Efficiency Improvements in Springer 1997
Bertoldi, Werner Leonhard Electric Motors and Drives
(Editors)
22.1. , | AiEmad Energy Efficient Electric Motors CRC 2004
' (Third Edition)
/ The European Motor Challenge /
Programme
3. (http:/Ire.jrc.ec.europa.eu/en
ergyefficiency/motorchalleng
elindex.htm)
HononHutenHa nuTepartypa
Zzgj. AsTOp Hacnos M3pnaBau loaunHa
229 1 P. Wikstroem, J. Tolvananen, | Saving energy through drive ABB Review 2007
" | A. Savolainen, P. Barbosa efficiency
9 R. Timmer, M. Helinko, R. Motor efficiency ABB Review 2007
" | Eskola
S. Mirchevski Energy efficiency in electric drives Electronics, 2012
3.
Vol.16, No. 1
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102

[IpeBK/Iy4YyBa4yKM CUCTEMH U yIIPpaByBambe

1. Hacrnos Ha HacTaBHWOT NpegMeT [MpeBKIy4yBaYKN CUCTEMU U YNpaByBare
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacrtasHuk [-p l'eopru dumnposcku
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
3Haetba 3a HajHOBMTE JOCTUrHyBaka BO 06nacTa Ha NpeBKITyYyBaYkNTE CUCTEMM Ha ynpaByBare. OcnocobeHocT 3a
npenosHaBatbe Ha Npobnemu of ynpaByBak-e BO KoM MPUMEHaTa Ha BakBUTE MOAENM AaBa Hajaobpu pesyntaTu.
3anosHaBatbe €O YCroBuUTe 3a CTAOUITHOCT Ha BaKBUTE CUCTEMM W CTEKHYBAHE Ha AEW 3@ MPUMEHA BO HEKOW HOBU
TEXHONOLLKM 06nacTu.
11. | CoapxmHa Ha nporpamara:
Bosep Bo npeBknyyyBauK1TE AMHAMMYKM CUCTEMMW: MaTEMaTM4Ka OCHOBA 3@ HUBHO MPOyYyBak-e W pa3eoj. CTabunHocT Ha
NPEeBKNyYyBaYKM AMHaMNUYKK cuctemu: CTabunHOCT Ha NPEBKITY4yBAYKMOT CUCTEM 3@ MPOM3BONHO M30paHu
npeBknyyyBayky curHanu; CTabunHOCT Ha NPEBKITYYyBAYKNOT CUCTEM 3a NpeaeduHUpaHm NPEBKITyYyBaYkW curHanu. 3a
CBOjCTBaTa YNpaBnMBOCT, HAOIbYANMBOCT, KAHOHCKM (HOPMU Kaj MPEBKITYYYBAYKMTE YNpaByBaYku CUCTEMU. YNpaByBatbe
CO NpeBkIyYyBare. Boea Bo onTumm3aLmja u asn-norudkv NpeBKyYyBayku AUHAMUYKW CUCTEMMN.
12. | MeToaw Ha yyerse:
lMpenaBarba NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajaoBu, MHTEPAKTVUBHI NpeaaBatba, BeXOU (KOPUCTEH:E Ha onpema u
cobTBEPCKM NakeTy), TUMCka paboTa, CTyauja Ha cryyaj, MOKaHETU roCTM NpesaBaym, cCamocTojHa n3paboTka u ogbpaHa
Ha NpOeKTHa 3afava 1 cemmHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lNpenaBarba — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bexbu (nabopatopuckm, 24 vacosm
ayauTOpMUCKM), CEMUHapH, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 vyacosm
16.2 CamocTojHuM 3agaym 24 yacosu
16.3 | JomaLHo yyere 72 Yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Npe3eHTauuja: MCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT W yuetrse 20 6o00BM
18. | Kputepuymu 3a oLieHyBarbe (6040B1/OLEHK) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
of1 69 fo 76 Goga 7 (ceaym) (D)
on 77 fo 84 6opa 8 (ocym) (C)
on 85 00 92 6oga 9 (neser) (B)
o 93 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCTUT Peanuanpanu aktueHocTv og 15.1 no 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaOHCKM 1 AHICKM
21. | MeToq Ha cneaetbe Ha KBanuTETOT Ha HacTaBaTa VHTepHa eBanyaluja 1 aHKkeTu

204




22.

Nutepatypa

3agomkuTenHa nuTeparypa

zggj' AsTtop Hacnos 3paBay FoguHa
221 1. | D. Liberzon Switching in Systems and Control Boston, MA: 2003
Birkhauser
9 Z.Sun,S. S. Ge Switched Linear Systems - Control London: 2005
' and Design Springer
3. | W. Perruquetti Sliding Mode Control in Engineering | CRC Press 2002
HononHutenHa nutepatypa
299 l;ggj' AsTop Hacnos MN3naBay loonHa
1.
2.
3.

205




103 IIpeoGpa3yBayu Ha eHepruja co npesjieBamwe ejgeKrpuuyeH nosHex (I[12EI)
1. H MpeobpasyBaun Ha eHepruja co NpeneBake enekTpuyeH
acrnoB Ha HaCTaBHWOT npeameT
nonHex (M2EM)
2. Kon
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MH(OPMALIMCKM
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOIIOTUM
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc ctyauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauT
8. | HacraBHuk O-p Jocud Koces
9. lMpenycnoBs 3a 3anuilyBare Ha NpeamMeToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
YBUA BO LUMPOKMOT AOMEH Ha UCTpaxyBaka 1 NpumMeHa Ha npeobpasbaTa Ha enekTpuyHa eHeprija co NoMOLL Ha
ckraguparbe W npeneBare NOMHEX BO KOHAEH3aTOpU — MAKPOBATHM HamojyBakba Ha MHTErpuUpaHu kona 1 cobupayu Ha
eHepruja (energy harvesting), cuctemm 3a KpaTkoTpajHO CKnaaupare eHepruja kaj Bo3una, hoToBOMTaNYHM LEHTpani v
JPYrv EHEPreTCcK1 NOCTPOjKM.
11. | CogpxuHa Ha nporpamara:
BasnyHu npuHUMK Ha npeobpa3sbaTa Ha eHepruja co NpeneBatbe eNeKTPUYEH NOMHEX. TEOPETCKA OCHOBM W KMaCU4HN
CTPYKTYpu Ha npeobpa3sysauu. Mperneq Ha sugosuTe M2ET npeobpasysauu; Victopuckn pa3eoj; M2EM og egHoHacoueH
BO eflHOHaco4eH HanoH; M2EM 3a HauamMeHu4HW HanoHw; MpucTany KoH aHanuaata 1 au3ajHoT Ha M2EM co akueHT Ha
NpUMeHaTa Kaj uHTerpupanuTe kona. MprmeHa Ha copTBepM 3a cUMynaLyja u passoj Ha NpeobpasyBaykuTe CTPYKTYpU
(MATLAB, PSPICE, CADENCE). MpakTuyHu npuMeHu: noroH Ha LED, NOMOLUHW HanoHM Kaj eNekTPOHCKM Kona,
pacnpegeneHo HanoHyBakEe Ha 4un, camoHanojyBaykm cknonoeu (harvesting), 4BoHaco4HO npunarogyeawe 42V/14V kaj
Bo3ura, 6anaHcuparbe Ha OTOBONTaNYHN MOAYNM, EKCNepuMeHTarnHu npeobpasyBayn co CynepkoHAEH3aTopM ...
12. | MeTogu Ha ydetbe:
lMpenaBatba NOAAPKAHW CO NMPE3EHTaLMM NPeKy CMajAoBu, MHTEPAKTVBHI NPeaaBatba, BEXOW (KOPUCTEHE Ha Ompema u
coqpTBEPCKM NaKeTH), TUMCKa paboTa, CTyauja Ha cryyaj, NoKaHETM roCTV NpeJaBayu, camocTojHa u3paboTka 1 oabpaHa
Ha NpOeKTHa 3ajava 1 cemmnHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare ((popymu, KOHCynTaLmuu).
13. | BKyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTo BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTY 15.1 lNpenaBarba — TEOPETCKA HAacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
AyAMTOPHUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 [MpoekTHM 3agaun 24 yacosu
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [lomalwHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka pabota/npoekT (Npe3eHTauyja; NMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTUBHOCT U y4etbe 20 6ogosm
18. | Kputepuymn 3a ougHysarbe (6o108M/oLEHKa) [0 59 6ona 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
of 69 o 76 Goga 7 (ceaym) (D)
op 77 1o 84 Gopa 8 (ocym) (C)
on 85 no 92 6opa 9 (neser) (B)
op 93 o 100 Goga 10 (gecer) (A)
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19.

YcnoB 3a NOTnuC 1 nonarake Ha 3aBpLUEH nenut

Peanuaupanu aktusHocTv og 15.2 0o 16.2.

20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa Make[oHCKW 1 AHFINCKM
21. | MeTog Ha cnefekbe Ha KBanWUTETOT Ha HacTaBaTa VHTepHa eBanyauuja 1 aHkeTu
Nutepatypa
3agonmkutenHa nutepartypa
Zggj' AsTOp Hacrnos MN3naBay loonHa
1. | Feng Pang, Tapan Samaddar | Charge Pump Circuit Design McGraw-Hill 2006
221. 2 Jocuah Koces MpeobpasyBaun o NopeneBare OENT 2001
' ENEKTPUYEH NOTHEX
Michael Douglas Seeman A design methodology for switched University of 2009
3. capacitor converters (tech. report California at
UCB/EECS-2009-78) Berkeley
OononHutenHa nuTepatypa
22, Esgj. AsTOp Hacnos MN3pnaBay loguHa
Ma, Dongsheng, Bondade, Reconfigurable Switched-Capacitor | Springer 2013
1 Rajdeep Power Converters (Principles and
' Designs for Self-Powered
Microsystems)
222. Gaetano Palumbo Domenico | Charge Pump Circuits: An Overview | IEEE Circuits | 2010
2. | Pappalardo on Design Strategies and and Systems
Topologies Magazine
Fan Zhang at All A New Design Method for High- IEEE 2008
Power High-Efficiency Switched- TRANSACT-
3 Capacitor DC-DC Converters IONS ON
' POWER
ELECTRONICS,
VOL. 23, NOQ. 2,
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104 IIpecMmeTyBame CO BUCOKM NeppopMaHCH M Op3 MPEHOC HA MOAATOLM BO
MpeXHH, 00J1aK U [0T cTpyKkTypm

1. lMpecmeTyBarbe CO BUCOKM NepdropmaHcy 1 6p3 NpeHoc Ha
Hacnoe Ha HacTaBHMOT NpeameT
nogaTtoum Bo MpexHu, obnak u loT cTpykTypu

2. Kon

3. Cryaucka nporpama ENT

4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a eNekTPOTEXHMKA U MHEOPMALICKN
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOMorm

5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu

6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00

KpeauTu
8. HacTaBHuk [-p Epyapa Cumenc, O-p Mapuja Kanexnzap
9. lMpenycnoBs 3a 3anuilyBare Ha NpeamMeToT Hema

10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):

[MpoyuyBarse Ha apXUTEKTYPM, TEXHWKM N TEXHOMOTMM 33 NPECMETYBatba CO BUCOKM NEPdOpMaHCH, TEXHUKI 1 NPOTOKONN
3a 6p3 npeHoc Ha nogatouy Bo 0bnak 1 [oT cTpykTypu. CTekHaTW no3HaBara 3a CUTe MOXHW acnekTi U MPUMEHN Ha
NpecMeTyBatba Co BUCOKW NepdopMaHcy 1 Bp3 NPeHoC Ha NoaaToum.

11. | CoapxmHa Ha nporpamara:

ApPXMTEKTYpM 3a NPECMETKN CO BUCOKM nepdopmaHcu. Komnajnepu 3a cuctemu co BUCOKM nepcropmarcy. OTcTpaHyBarse
Ha nporpamckuTe jamku. Mapanenusauuja. Cuctemn co Bucokn nepcopmarcy. MacosHu Memopun. CripexHU Mpexiu 1
knactepu. MpotouHocT. OgpeayBarse Ha nepdopmaHcy 1 onTuMm3auuja. Annukauun. MUKponpoLeCcopCKM apxXMTEKTYpH
€O BUCOKM Nnepdpopmarcu. MNpernes 1 eanyauuja Ha COBPeMeHU napanenHu npouecopy. MpuUHLMNK Ha Napanenusam.
Mapanenuaam Ha UHCTPYKLMCKO HMBO. MoBekenpoLecopcku cuctemu. CkanabunHo napanenHo npouecuparse. Bucoko
napanentu cuctemun. Mogenu 3a napanenHo nporpammparse. KoMyHUKaLWMOHN MPUMUTUBM, TEXHWKM 3a Nporpammparse 1
komnajvpame. PyHaameHTanH1 KOHLENTW Ha naparnenHuTe anroputMi. 21 anroputmu. XunepkoLka anroputmu.
Xunepkouka apxutektypu. OkonuHa co npeHoc Ha nopaku. (Message Passing Interface-MPI), napanenHa BupTyenHa
mawumHa (Parallel Virtual Machine-PVM). OpenMP. ApxutekTypu Ha 3abp3yBaun Ha npecMeTyBare. GPU apxutekTypu.
OkonuHu 3a Mporpamupatbe Ha 3abpayBaun Ha npecMeTyBake - OpenACC. YnpaByBarbe CO MPOCTOPOT 3a CKMaanpate
nopatouyn. TexXHWKM 3a CUHXPOHK3aLmja 1 HanaHcupatbe Co onToBapyBake. OnepaTMBHN CUCTEMI 3@ CYNEPKOMMyTEPH U
npecMeTyBate CO BUCKOW nepdopmaHcu. [NpecmeTyBare Bo 0brak. ApXUTEKTYpY 1 OpraHu3aLum Ha KOMMjyTepcKu
cuctemm Bo obnak. Knactepu Bo obnak. TexHukw 1 npoTokonm 3a Bp3 npeHoc Ha nogatouu. HagexeH u HeHaaexeH
MPEHOC Ha NoZaToLy CO BUCOKM NepopMaHcu. TpaHCMopTHI NPOTOKONM 3@ NPEHOC Ha NOAAaToLM CO BACOKN
nepcpmaHcy. MpeHoc Ha nogatoum Bo obnak cTpykTypu. MpeHoc Ha nogatoum Bo loT cTpykTypu. MpoTokonu 1
aHanuTuka.

12. | MeToam Ha ydetbe:

lMpenaBarba NOAAPKaHW CO MPE3EHTaLMM NPEKy CMajaoBuW, UHTEPAKTUBHU NPeaaBarba, BexOU (KOpUCTEH:E Ha onpema u
cobTBEPCKM NakeTu), TUMCka paboTa, CTyauja Ha cryyaj, MOKaHETU rocTW NpeaBaym, camocTojHa n3paboTka u ogbpaHa
Ha NpOeKTHa 3ajava 1 cemmnHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCYNTaLmm).

13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenasatba — TeopeTcka HacTasa 36 yacosm
15.2 | Bex6u (naboparopucky, 24 yacosu
ayauTOpMUCKM), CEMUHapH, TUMCKa
paboTa
16. | [pyru hopmMmu Ha aKTUBHOCTH 16.1 | lNpoekTHu 3aKauu 24 yacosw
16.2 | CamocTojHM 3aaaum 24 yacosm
16.3 | JomallHo yyerbe 72 yacosu
17. | HaunH Ha oueHyBatbe
171 Tectosu 30 6ogosm
17.2 | CemvHapcka paboTa/npoekT (Npe3eHTauuja: MMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT M y4ere 20 6om0BM
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18. | Kputepuymu 3a oLeHysarbe (604081/oLEHKa) Ao 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
of 69 o 76 6oga 7 (ceaym) (D)
of 77 o 84 Gopa 8 (ocym) (C)
on 85 no 92 6opa 9 (peser) (B)
og 93 go 100 6oga 10 (pecer) (A)
19. | Ycnos 3a noTnuC 1 nonarake Ha 3aBpLUeH UcnuT 3aBpLUEHN CUTE aKTUBHOCTH
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcku U AHIIUCKK
21. | MeToq Ha cnefeke Ha KBaNUTETOT Ha HacTagaTa WHTepHa eBanyauuja 1 aHkeTu
Nutepatypa
3agonmkutenHa nutepartypa
Eggj' AsTOp Hacrnos MN3naBay loonHa
1. | T. Sterling, M. Anderson and | High Performance Computing: Morgan 2018
M.j Brodowicz Modern Systems and Practices Kaufmann
22.1. Gerofi, B., Ishikawa, Y., Operating Systems for Springer 2019
2. Riesen, R., Wisniewski, RW. | Supercomputers and High
Performance Computing
G. Hager, G. Wellein Introduction to High Performance CRC Press 2010
3. Computing for Scientists and
2 Engineers
HononHutenHa nutepartypa
Zzgj. AsTOp Hacnos M3pnaBau FoauHa
E. Jeannot, J. Zilinskas High-Performance Computing on Wiley-IEEE 2014
229 1. Complex Environments Computer
Society Pr
9 Kai Hwang, Min Chen Big-Data Analytics for Cloud, loT Wiley 2017
' and Cognitive Computing
AKTyenHW cTaTim 0f COOLBETHUTE
3. obnacty Ha uctpaxyeamwe-HPC,Fast
data transfer,Cloud,loT
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105

[IpuMeHa Ha HYKJIEapHH TEXHOJIOTUU BO HHAYCTpHUjaTa

1. Hacrnos Ha HacTaBHWOT NpegMeT [puMeHa Ha HykneapHu TEXHONMOrW BO MHAYCTpujaTa
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIUCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHoNoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTL
8. HacTaBHuk [-p WeaHa Cangesa, [1-p XpuctuHa Cnacescka
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
CTekHyBarbe Ha 3Haeke 3a pasnuyYHM annvkaLmmn Ha HyKneapHu TEXHONOMW BO MHAYCTpHjaTa. PasBare Ha BELTWHM 3a
NpUMEHa METOAONOMW 1 TEXHWKM BO HykneapHuTe TexHonoru. [la ce pasbepe BNujaHNETO Ha HykneapHaTa eHepruja
Bp3 XMBOTHAaTa CpeauHa, Kako 1 pa3Boj Ha METOAM 38 MUHUMU3MPaHE Ha PUSMKOT Of HYKIEapHUTE TEXHOMOTUK.
11. | CogpxuHa Ha nporpamara:
BnujaHneTo Ha HykneapHM TEXHOMOTM LUTO CE KOpUCTaT BO MHAYCTPMjaTa BP3 XKWBOTHATA CPEAMHA U eKOHOMM|aTa Ha
3emjute. HykneapHM aHanUTUYKN TEXHWKM 38 MOHUTOPMHT Ha XMBOTHATa CpeaVHa, UCTPaxyBakbe 1 ekcrnoaTtaumja Ha
NpupoaHuTE pecypcu. TpeTuparbe Ha xpaHaTa co jOHU3NPaYKo 3payetse - rama 3paum, enekTpoHM, X-3paun. MHaycTpucka
MPMMEHa Ha TEXHOMOMUUTE CO JOHM3MPAYKO 3payerse 3a cTepunusaLymja, esmHpekLmja u MogudukaLmja Ha matepujany.
CraHzapam v perynatopHu Gaparba Kaj TEXHONOMMUTE CO jOHM3MPaYKo 3paderse. ONLWTH MHAYCTPUCKM annukaLmm Ha
HyKneapHaTa eHepruja. Ekcninoatauuja v 0bpaboTka Ha pagnoakTMBHUTE MaTepujanu. MprMeHa Ha HykneapHuTe
TEXHONOMM BO 06NacTUTE Ha MeauLMHaTa, TEXHUKIUTE 3a JOOMBa-e ClMKa LITO CE KOpUCTaT BO MHAYCTpHjaTa.
Ynotpebata Ha UCTpayBauku peakTopy 1 akLenepaTopu BO MHAYCTpujaTa. YnpaByBare CO HykneapeH otnag gobueH
NpU pasnniHK HyKNeapHW annukaLmm.
12. | MeTogu Ha ydetbe:
MpenaBatsa, TMMCKA paboTa, NpeaaBatba Ha rocTy npeaasavy, u3paboTka v NpeseHTaumja Ha NPOEKTHU 3a[aum 1
cemuHapcku paboty.
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpefaBaka — TEOpETCKa HacTaBa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 [poeKTHU 3aaa4u 24 yacosu
16.2 CamocCTojHuM 3agaym 24 yacosu
16.3 | [lomaLwHo yyere 72 Yacosm
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka paboTta/npoekT (NpeseHTauuja; NMCMeHa 1 yCHa) 50 60p08M
17.3. | AKTMBHOCT U y4ete 20 6op0BM
18. | Kputepuymn 3a ougHysarse (6o108M/oLEHKa) [0 59 6oga 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
of1 69 no 76 Goga 7 (ceaywm) (D)
og 77 oo 84 6opa 8 (ocym) (C)
o 85 0o 92 6oga 9 (neser) (B)
04 93 fo 100 6oga 10 (gecer) (A)
19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTUT 60% ycnex of cute NPeanCrMTHY aKTUBHOCTH
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20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcKu 1 AHFRUCKK
21. | MeToq Ha crnefetbe Ha KBanuTeToT Ha HacTaBaTta CamoeBanyauuja
Nutepatypa
3agomxkutenHa nutepartypa
Zzgj. AsTOp Hacnos M3paBay FoauHa
1. | Raymond L. Murray Nuclear Energy, Sixth Edition: An Elsevier 2009
221 Introduction to the Concepts,
Systems, and Applications of Nuclear
Processes
9 R. A. Molins Food Irradiation: Principles and Wilay 2001
' Applications Interscience
22. 3
HononHutenHa nutepatypa
Peq.
600 AsTOp Hacrnos MN3naBay lognHa
22.2. Various authors Various documents on nuclear IAEA, NEA,
1. technologies EPRI and other
organizations
2.
3.
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[IpuMeHeTa BelITayka MHTE/JIUTEeHIMja

1. Hacrnos Ha HacTaBHWOT NpegMeT lMpMeHeTa BeluTauka MHTENUreHLmja
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT umknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacrtasHuk [I-p XpuctujaH ['opeckn
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
M3yuyBatbe Ha HanpeaHu anropuTmm of obnacra Ha npuMeHeTa BelwTauka ViHTenureHywmja, nogatoyHaTa Hayka,
MaLLMHCKOTO 1 Anaboko yuyerbe. PaboTa co pasnuyHmu TMNOBM HA NOAATOMHM MHOXKECTBA: TEKCT, Tabenu, crvka, ayamo.
11. | CogpxuHa Ha nporpamara:
HanpegHu anroputmm of obnacra Ha npuMeHeTa Belwtauka MHTenureHypmja, nogatoyHaTa Hayka, MalUHCKOTO 1
Anaboko yyere. PaboTa co NogaTouHM MHOXECTBA, HaNpeaHa aHanunsa, Co KOpUCTeHe Ha pasnuyHu anroputMu: [pea
Ha oanyka, K Hajonuckn coceam, Support Vector Machine, HespoHcku Mpexu, KoHsonyumcku Mpexu, PekypeHTHH
Mpexu. PaspaboTyBare Ha anroputMu 3a aHanusa Ha npupoaHu jasuum (Tekct, rosop — Natural Language Processing),
CMUKM, U CIIMYHO. MIMNnemeHTUpar-e 1 eBaryaluja Ha anropuTM1Te 1 MOZenuTe o NoMoLL Ha Java unu Python okonuHa
(Weka, sklearn, Keras, numpy, matplotlib, pandas).
12. | MeToaw Ha yyerse:
lMpenasarba NOAAPKAHW CO MPE3EHTaLMM NPeKy CMajaoBu, HTEPAKTVUBHI NpeaaBatba, BeXOU (KOPUCTEH:E Ha ompema u
cobTBEPCKM NakeTu), TUMcka paboTa, CTyauja Ha cryyaj, NoKaHeTH rocTy npedaBayyn, CaMmocTojHa u3paboTka 1 ogbpaqa
Ha NpOeKTHa 3ajava 1 cemmnHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmu)
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxweoTo BpeMe 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lNpenaBara — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bexbu (nabopatopuckm, 24 Yyacosm
ayauTOpMUCKM), CEMUHapH, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 yacosu
16.2 CamocCTojHuM 3agaym 24 yacosu
16.3 | [lomaLHo yyere 72 yacosu
17. | HaumH Ha oueHyBatbe
171 TecToBM 30 6ogosK
17.2 | CemvHapcka paboTta/npoekT (Npe3eHTauuja: MMCMEHa W yCHa) 50 6ogosu
17.3. | AKTMBHOCT U yyete 20 6oposu
18. | Kputepuymu 3a oLieHyBarbe (6040BM/oLieHKa) 0 50 Goga 5 (ner) (F)
on 51 no 60 6oaa 6 (wecr) (E)
o 61 no 70 Goga 7 (ceaym) (D)
o 71 o 80 Goga 8 (ocym) (C)
on 81 10 90 6opa 9 (neseT) (B)
og 91 go 100 6oga 10 (necer) (A)
19. | Ycnoe 3a noTNKUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaupanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaOHCKM 1 AHFIICKM
21. | MeToq Ha cnefetbe Ha KBanWUTETOT Ha HacTaBaTa WHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3apgonxutenHa nuteparypa

Ezgj. AsTOp Hacnos MN3naBay loonHa
22.1. 1. | Peter Norvig, Stuart J. Russell | Bewrauka Mxtenvrequpja - Prentice Hall
CoBpemeH [Npucran
2.
3.
HononHutenHa nutepartypa
Eggj. AsTOp Hacnos MN3naBsay loguHa
222. 1 Aurelien Geron Hands-On Machine Learning with O'Reilly
' Scikit-Learn, Keras, and TensorFlow
2.
3.
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[IpuMeHeTa MaTeMaTUUYKa ONITUMHU3ALHja

1. Hacros Ha HacTaBHWOT NpegMeT lMpuMeHeTa MaTemaTiyka onTumMmM3aLyja
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNneKTpPOTEXHMKA 1 MHGOPMALCKA
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacraHuk [-p 3opax Xauu-Benkos, [I-p KatepuHa Xatm-Benkosa
CaHeBa
9. lpenycnos 3a 3anuilyBare Ha NPeaMeToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):
CrekHyBatbe 3Haetba 3a pasnuyHu METOAM 3a ONTUMM3aLMja M HUBHA MPUMEHA BO JOKTOPCKW UCTPaXyBaksa.
Mpeno3HaBatse U peLlaBare Ha KOHBEKCHM ONTUMM3aLMCKu npobnemu. Pa3Bsoj v uMnnemeHTaumja Ha onTuMU3aLmckm
anropuTamu BO eNeKTPOTEXHIKA U MHPOPMALIMCKM TEXHOMOTAN.
11. | CoapxuHa Ha nporpamara:
Ontummsaumja 6e3 orpaHnyyBsatsa. JlokanHu ekctpemu. KsagpatHu mogenu. Metoau co rpaguent. Ontummusaumja co
orpaHuyyBarba. KOHBEKCHWN MHOXeCTBa U (PYHKUMK. [TuHeapHO M KBaapaTHO NporpamMuparse. Metoaw co Hajmanu
kBagpaTtu. KoHBekcHa onTummaaumja. YCnosm 3a ontumanHocT. [lyanHu ontumusaumcku npobnemu. Metoam co
cybrpagmeHT. Enuncongru metoau. Peluasatbe onTumusaumcki npobnemu. iMnnemeHTaumja Ha onTummu3aLnckm
anropuTamu BO eNeKTPOTEXHIKA U MHOPMALIMCKN TEXHOMOTUU.
12. | MeToau Ha yyese:
lpenaBatba NOAAPKAHM CO MPE3EHTaLMM NPeKy CNajoBu, MHTEPAKTUBHI NpeaaBakba, BexOU (KOpUCTere Ha onpema u
codTBEPCKYM NAKETH), TUMCKa paboTa, CTyAmMja Ha CnyYaj, NOKaHeTU rocTy NpeaaBayyn, CaMocTojHa u3paboTka 1 ogbpaHa
Ha NpoeKTHa 3afaya 1 cemuHapcka paboTa, y4ere BO eNeKTPOHCKO ONKpYxXyBarbe ((popymu, KOHCynTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnomnoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopucku, 24 vacosm
ayauTOpUCKM), CEMUHApK, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [MpOeKTHM 3agayn 24 vyacosm
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [JomaLlHo yuyere 72 Yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 y4ere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarbe (6040B1/oLEgHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
of1 69 fo 76 Goga 7 (ceaym) (D)
on 77 fo 84 6opa 8 (ocym) (C)
on 85 00 92 6oga 9 (neser) (B)
o 93 no 100 6oga 10 (necer) (A)
19. | YcnoB 3a noTnuc 1 nonarame Ha 3aBpLUeH MCMUT Peanuaupanu aktusHoctv og 15.1 go 16.3.
20. | Jasuk Ha KOj Cce u3BeayBa HacTaBata MakegoHCKW 1 AHFINCKK
21. | MeToa Ha cnepgere Ha KBanuTeToT Ha HacTaBata ViHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3agonkuTtenHa nuTteparypa

zsgj' AsTOp Hacnos MN3pnaBay loguHa
221, 1. | Roger Fletcher Practical methods of optimization Wiley 2000
2 Stephen P. Boyd and Lieven | Convex Optimization Cambridge 2004
" | Vandenberghe University Press
3 Soren Asmussen and Peter Stochastic Simulation: Algorithms Springer 2007
" | W.Glynn and Analysis
HononHutenHa nutepatypa
999 Ezgj AsTop Hacnos N3pnaBay loguHa
1.
2.
3.
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[IpoekTUpame HA AUTUTATHM CUCTEMH CO MPpOrpaMaGuIHa JIOTUKA

MpoeKTMpatbe Ha AUrUTanHu cucTeMm Co nporpamMabunHa

HacnoB Ha HacTaBHUOT npegmet
JIornka

Ko

Cryaucka nporpama ENT

OpraHn3satop Ha cTyauckaTa nporpama dakynTeT 3a enekTPOTEXHUKA M MHEOPMALMCKN
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHomnornu

CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc ctyauu

Bpoj Ha EKTC

Akapemcka roguHa/cemectap I v 112 7
" | Kpegutu

6.00

HacTaBHuk [-p Oanujena EdHywesa, [A-p KatepuHa Panesa

I'lpenycnoa 3a 3anuulyBarw€ Ha npegMeToT HEMa

Llenun Ha npegmeTHaTa nporpama (KOMNeTeHLmm):

[la ce cTekHaT 3Haetba 3a TEXHUKATE W TEXHOMOrMTE 3a AN3ajHupatbe U peanusaumja Ha KOMMIEKCHU AuruTanHm
WHTErpupaHu kona v cuctemu. [la ce cTekHaT co 3Haera 3a An3ajHupare Ha MUKPONPOLIECopU Co nporpamMabunHa
norvika.

1.

Coppx1Ha Ha nporpamara;

Bosep Bo aurutaneH VLSI ausajH: HUBOA Ha An3ajHUpak-e U BUAOBM ancTpakLmy Npy AusajHupare Ha AurutanHu
cuctemu; [In3ajH Ha H1BO Ha: apXMTEKTypa, MUKPOAPXMTEKTYPa, MOTUYKO HUBO, HUBO HA ENEKTPUYHM KONa W (h13NYKO
HWBO; Y-aujarpam, behavioral, CTpykTypaneH u cusuukm gome; Mpernes Ha TEXHUKM HA AU3ajHUpare Ha KOMOMHALMOHN
1 cekBeHuwjanHu kona Bo CMOS TexHonoruja. CekBeHUMjanHW CTaTUuIKW Kona: CekBeHLUMjanHn MeToau, MetTofonoruja Ha
CTaTUYKN CeKBeHLMjanHM enemeHTH. CekBeHUMjanu AMHaMUYKK KONa: Kora 3a CMHXpOHW3aLuja, aHanuaa Ha
CEKBEHLWjanH1Te MeTOA0NOrMM, METOAM W anatkv 3a ausajHuparse Ha CMOS cuctemn. Metogonoruu Ha
CEKBEHLMOHMpatLe kaj npouecopu. JednHuparbe Ha npoLedypy 3a TEKOT Ha An3ajHoT (design flow): ASIC n custom
An3ajH, cnopenba Ha ASIC n custom ausajHoT. Datapath koMnoHeHTU: kona 3a cobuparbe/oaseMarse, AETEKTOPU Ha
Hyna/eguHuua, komnaparopy, 6pojauu, kona 3a nomecTyBarse (shift circuits), kona 3a MHOXeHe; MeMOpUCKY KOMMOHEHTH
(array subsystems): cratnuk RAM, anHammakn RAM, ROM memopwja, MeMopum Co Ceprcku npucTan - NOMeCTYBaYku
perncTpu n pegosi Ha yekare (FIFO, LIFO), nporpamabuntu noruukm ypeam (CPLD n FPGA apxutektypu). Motcuctemm
3a cneyujanHa HaMmeHa: TUNOBK NakyBaka, AucTpubyLmja Ha aucunauuja Ha MOKHoCTa, Bre3Ho-u3nesuu (I/0) kona.
ApXuUTEKTYpa Ha CUCTEMOT 3a TaKT curHanu; l'eHepuparse 1 aucTpubyumja Ha rnobanHUOT TakT CUrHan, NToKanHU TakT
kona. [ln3ajHuparbe Ha Ha AMIMTanHKN CUCTEMU CO MOMOLL Ha MPOTPaMCKY ja3nLm 1 jasnum 3a onuc Ha xapaBep (Cadence,
OrCAD, VHDL, System C, System Verilog, Mathematical Modeling Tools). Ynotpeba Ha IP-jagpa npu pa3soj Ha
JvrutanHn cuctemu. lusajHuparbe Ha cuctem-Ha-yun co HDL. Mogenupatrse Ha npouecopu Bo HDL. Onuc Ha
maructpanu Bo HDL. Peanusauuja Ha gurutanyu cuctemu: MeToam v anatku 3a aurntaneH ausajH co nporpamabunHa
noruka. Mogenuparse 1 cumynaumja Ha gurutandu kona u cuctemm co CAD anatku. TexHWKM M MeTOAM 3a Au3ajHNpare
Ha npoLLecopy WTO MOXaT Aa ce umnnemeHTupaat Ha FPGA (synthesizable processors). Mporpamupatse Ha FPGA.

12.

MeTogu Ha yJetbe:

lMpenaBat-a NOAAPKAHW CO NPE3eHTaLMM NPeKy CMajAoBuW, MHTEPaKTVBHI NpeaaBatba, BEXOW (KOPUCTEHE Ha onpema u
codpTBEPCKM NakeTH), TUMcKka paboTa, CTyauja Ha cryyaj, NoKaHETM roCTU NpeJaBaYu, camocTojHa u3paboTtka 1 oabpaHa
Ha NPOEKTHa 3aiaya 1 cemmnHapcka paboTa, yuere BO ENEKTPOHCKO OMKPYXyBare (Popymu, KOHCynTaumum).

13.

BkyneH pacnonoxus ¢oHa Ha Bpeme 180

14.

Pacnpegen6a Ha pacnonoXusoTo Bpeme 36+24+24+24+72=180

15.

®opmK Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenaear-a — TEOpPETCKa HacTaBa 36 vyacosm

15.2 | Bex6u (nabopatopucku, 24 yacosy
ayauToOpUCKN), CeMUHApK, TUMCKa
pabota

16.

Jpyru hopmm Ha akTUBHOCTM 16.1 [MpoekTHM 3agaun 24 yacosu

16.2 CamocTojHu 3aga4u 24 yacosu

16.3 | [lomawwHo yyerbe 72 yacosm

17.

HauunH Ha oueHyBare
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171 TecToBM 30 6ogosu
17.2 | CemvHapcka paboTta/npoekT (NpeseHTauuja: MMCMEHa W yCHa) 50 Gogosm
17.3. | AKTMBHOCT U y4etbe 20 6ogoBM
18. | Kputepuymu 3a oueHysarbe (60108u/oLEgHKa) [0 59 Goaa 5 (ner) (F)
of 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
of 77 oo 84 6opa 8 (ocym) (C)
o1 85 [0 92 6opa 9 (neser) (B)
o 93 ao 100 6oaa 10 (aecer) (A)
19. | Ycnos 3a noTNKC 1 Nonarawe Ha 3aBpLUeH UCTUT Peanuaupanu aktueHoctv og 15.1 0o 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaoHCKu 1 AHrInCKK
21. | Metop Ha criefiere Ha KBanuTeToT Ha HacTasata /nTepHa eBanyaumja u aHkeTu.
INutepatypa
3apgonxuTenHa nuTeparypa
Eggj. AsTOp Hacnos W3paBsay FoguHa
1. | Neil H.E. Weste and David CMOS VLSI Design - A Circuits and | Addison-Wesley | 2005
221 Harris Systems Perspective
Jan M. Rabaey, Anantha Digital Integrated Circuits: A Design | Prentice Hall 2005
2. | Chandrakasan, and Borivoje Perspective (2nd Edition)
Nikolic
3 lan Grout Digital Systems Design with FPGAs | Elsevier 2008
22. ' and CPLDs
[lononnuTtenHa nutepartypa
I;z'gj' AsTOp Hacnos MN3naBay loonHa
229 1 E'duardo.A'u.gusto Be;erra, Synthesizable VHDL Design for Springer 2014
" | Djones Vinicius Lettnin FPGAs
Scientific papers published in
2. relevant international journals and
scientific conferences
3.
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109 IIpoeKkTupame Ha KOMIIOHEHTH 3a IIPOU3BOACTBO M aKyMy/IMpalkhe eHepruja
BO MUKPOMP XU

1. lMpoekTupatbe Ha KOMMOHEHTU 3a NPOU3BOACTBO U1
Hacros Ha HacTaBHWOT NpeameT .
aKyMynupate eHepruja Bo MUKPOMPEXH

2. Kog

3. Cryaucka nporpama ENT

4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHGOPMALICKU
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOMorm

5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu

6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00

KpeauTu
8. HacTaBHuk [-p Oumutap Qumutpos
9. [MpenycnoBs 3a 3anuilyBare Ha NpeaMeToT Hema

10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
YcoBpLUYBat-e Ha 3Haekata npu NPOEKTUpake Ha KOMMNOHEHTUTE Of MUKPOMPEXHTE.

11. | CogpxuHa Ha nporpamara:

MukpoMpexu: KoHLenumja u yHKLMOHUPakse, MOBP3yBakse CO eflekpuyHa Mpexa, NpeaHoCTU U cneLnUYHOCTH Npu
JMCNEep3npaHo reHepuparse eHepruja 1 aBTOHOMHa (0CTPOBCKa) paboTa, cTpaTerum 3a ynpaByBakbe CO TEKOBUTE Ha
€Hepruja u MHTENMUreHTHU MUKPOMpEXK, 00e36eayBat-e KBaNUTET Ha ENEKTpUYHaTa eHepruja, 4OBEPNMBOCT NpH
HanojyBare, 00e3benyBate Ha 6e306eaHa paboTa, 3alTUTa Ha NYreTo U KOMNOHEHTUTE. [eHepaTopu BO MUKPOMPEXNTE:
(hOTOBONTANYHI reHepaTopy, BETPOreHepaTopu, Au3enarperatin, NocTpojku Ha buorac v Gromaca. HeepTopu u
ncnpasyBayn. CrcTemm 3a cknagupare eHepruja. FopusHu kenun. XubpuaHu cuctemu. KoreHepaTueHM NOCTPOjKMA 33
MPOU3BOACTBO Ha ENEKTPUYHA M TOMNMHCKA eHeprija. MpakTnyHK npumepn Ha Myukpompexi. Mogenupatrse 1 aHanusa Ha
nepcOpPMaHCMTE Ha NPY aBTOHOMEH PEXIM U PEXMM MOBP3aH Ha Mpexa. CothTBEpCKM anaTku 3a MPOEKTHUPare Ha
KOMMOHEHTUTE U MUKpoMpexuTe. OnTMU3aLmja.

12. | MeTogu Ha ydetbe:

lMpenaBata NOAAPKaHW CO NPE3eHTaLMKM NPeKy CMajaoBu, HTEPAKTVBHI NpeaaBatba, BEXOU (KOPUCTEHE Ha Ompema
codpTBEPCKM NakeTH), TUMcka paboTa, CTyaurja Ha cryyaj, NoKaHeTU rocTu Npegasayn, camocTojHa u3paboTka 1 oabpaqa
Ha NpOeKTHa 3ajava v cemmHapcka paboTa, yuere BO ENEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).

13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosu
15.2 | Bex6u (nabopatopucku, 24 vyacosw
ayaMTOPMCKM), CEMUHAPH, TUMCKA
paboTa
16. | Opyrv popmm Ha akTUBHOCTU 16.1 [MpoeKTHW 3aza4m 24 yacosu
16.2 CamocCTojHuM 3agayn 24 yacosu
16.3 | [lomalwHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka paboTta/npoekT (NpeseHTauuja; NMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTMBHOCT U y4ete 20 6ogosm
18. | Kputepuymn 3a ougHysarse (6o108M/oLEHKa) [0 59 6oga 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
of 69 no 76 Goga 7 (ceaym) (D)
og 77 oo 84 6opa 8 (ocym) (C)
oz 85 10 92 Gopa 9 (neser) (B)
op 93 go 100 Goga 10 (mecer) (A)
19. | Ycnos 3a noTnuMc 1 nonararse Ha 3aBpLUEH UCTUT Hewma
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20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaoHcKu 1 AHFRMCKH
21. | MeToq Ha crnefetbe Ha KBanuTeToT Ha HacTaBaTta WHTepHa eBanyaumja v aHKETH
Nutepatypa
3agomxkutenHa nutepartypa
Zzgj. AsTOp Hacnos M3naBay FoauHa
1. | S. Chowdhury, S.P. Microgrids and Active Distribution The Institution of | 2009
Chowdhury and P. Crossley Networks Engineering and
221 Technology,
London
9 Leon Freris, David Infield Renewable energy in power systems | John Wiley & 2009
' Sons Ltd
22. R. Djamila, M. Ernest Optimization of Photovoltaic Power Springer-Verlag | 2012
3. SystemsOptimization of Photovoltaic
Power Systems
OononHutenHa nuTepatypa
Eggj. AsTOp Hacnos MN3naBsay loguHa
222, 1 R. Strzelecki, G. Benysek Power Electronics in Smart Electrical | Springer-Verlag | 2008
' Energy Networks
2.
3.
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[IpoueHKka U ynpaByBame CO pU3HLUTE BO TEXHUYKH CUCTEMH

1. H lpoLieHKa 1 ynpaByBake CO PUSNLIUTE BO TEXHUYKM
acnoB Ha HaCTaBHMOT NpeameT
cucTemm
2. Koo
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha cTyauckaTa nporpama dakynTeT 3a eNneKTPOTEXHUKA U MHGOPMAaLMCKL
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHONOrnM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uumknyc cTyamm
6. Akagemcka roguHa/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeamTy
8. HacTaBHuk [-p Cowa leroscka-3ajkoBa
9. lMpenycnoB 3a 3anuLuyBare Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHLun):
PasBuBatbe cnocobHOCT 3a CobMparbe peneBaHTHN NoAaToUM M MOEHTU(MKYBAHE Ha IMaBHUTE KapaKTePUCTUKM Ha
Hen3BeCHOCTa BO nogartouute. Pasbupatbe Ha NpupogaTta Ha pusnuuTe Npu OHECYBAHETO OANYKIU BO NPOEKTU BO
YCIOBM HA HEWN3BECHOCT. 3ano3HaBare CO PasfnyHM TEXHUKW 1 MAaTEMATUYKM METOAM 33 KBANUTATUBHA U KBAHTUTATHBHA
MPOLIEHKa Ha pU3nLKTe, Kako M MOZENM 3a oanydyBake. PasBuBatbe BELUTVHM 3a pellaBatbe Npobnemu, MoLenvpae,
cuMynaumja 1 CnocoBHOCT 3a MHTepNpeTUpakbe U KPUTUYKO OLiEHYBakEe Ha JoOUeHWTe pesynTaTu.
11. | CoapxuHa Ha nporpamara:
KoHLEeNTV 1 OCHOBHM MPVHLMMM Ha aHanM3aTa Ha pu3nLM: 3akaHa, HECUTYPHOCT, PU3WK, BEPOjaTHOCT 1 3a4€CTEHOCT Ha
HWBHOTO NojaByBaksE, BNjaHWe BP3 NPoekToT. MeToam 3a NpoLeHka Ha puanLmUTe: NMPEenMMUHApHa 1 CLIEHApUO aHanmsaa,
MaTpuLa Ha BujaHue, aHann3a Ha xa3apj v onepabunHoCT, aHanuaa Ha nojaBa Ha 0TKasu U HUBHO BIUjaHWE, TEXHUKA
Da3snpaHn Ha LpBO, MPUYMHCKO- MOCTEANYHA aHaNM3a, CEH3UTMBHA aHann3a, aHanm3a Ha O4eKyBaHa MOHETapHa
BpeaHocT. MoHTe Kapno cumynauum, MeToa Ha naTiHCKka Xunepkouka 1 ap. AnaTtkuTe U TEXHWUKUTE 3a yrpaByBate CO
pU3NLYM Ce UyCTpUpaaT Npeky aHanuaa Ha CTYAuW Ha cryvaj.
12. | MeToau Ha yyete:
BneHoupaH MeTop Ha yuere Koj ce COCTOM 0 NpeaaBara, camocTojHa u3paboTka u oabpaHa Ha NpoeKTHa 3apava,
Y4eHE BO EMEKTPOHCKO OMKPYKyBake (POopymMu, KOHCYNTaLwK).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenaBar-a — TeOpPETCKa HacTaBa 36 vacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
AyAMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTH 16.1 [MpOEeKTHM 3agaum 24 vyacosm
16.2 CamocTojHM 3a8a4K 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HauuH Ha oLeHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (NpeseHTauuja; MMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymn 3a oueHysare (6onosu/oLeHka) [0 59 6oga 5 (ner) (F)
on 60 go 68 6oga 6 (wecr) (E)
oA 69 1o 76 Goga 7 (cegym) (D)
of 77 fo 84 6opa 8 (ocym) (C)
of 85 0o 92 Gopa 9 (neser) (B)
og 93 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT 60% ycnex oa cuTte NPeanCMTHN akKTUBHOCTY
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20. | Jasuk Ha Koj ce u3BeayBa HacTaeata MakenoHcku 1 AHFIMCKM
21. | MeToa Ha cnefere Ha KBanuTeToT Ha HacTaBata CamoeBanyauuja
Nutepatypa
3agomxutenHa nuteparypa
Peg.
6p0] AsTOp Hacnos MN3naBay loonHa
1. | Lee T. Ostrom, Cheryl A. Risk Assessment: Tools, Wiley 2019
22.1. Wilhelmsen Techniques, and Their Applications,
2nd Edition
9 Reuven Y. Rubinstein, Dirk P. | Simulation and the Monte Carlo Wiley 2016
22. " | Kroese Method, 3rd Edition
3.
[ononHutenHa nutepartypa
Pen.
.| AsTO Hacnos W3paBay FogvHa
222. 6poj P A A
1.
2.
3.
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111

Pa3Boj Ha BUpTYye/IHAa UHCTPYMEHTALMja BO MEeTPOJIOTHja

1. Hacros Ha HacTaBHWOT NpegMeT Pa3Boj Ha BUpTyenHa UHCTpYMeHTaLuja BO MeTponoruja
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNneKTPOTEXHMKa 1 MHGOPMALMCKL
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p Xueko KokonaHcku, [1-p Mape CpbuHoscka
9. [MpenycrnoB 3a 3anuLuyBame Ha npeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
[a ce cTekHaT cO 3Haetba NOBP3aHK CO MEPHI CUCTEMM 3@ NpubMpatse, aHanmn3a 1 Npukas Ha MEpPHU NOLATOLM.
/3paboTka Ha ckafa CMCTEMU 1 KOMYHMKaLMja CO ynpaByBayku MOZYIM CO MOMOLL Ha Pa3nMyYHW NPOTOKOMM.
11. | CogpxuHa Ha nporpamara:
BupTyenHa uHcTpymeHTauuja. Kopuctere Ha pa3BojHM anaTku 3a Mepere 1 TecTuparse Ha nogatouu. AHanusa u
yrpaByBake CO MHCTPYMEHTaLujaTa u MepHUTE npovec. Mpadmykn KOPUCHUYKM MHTEPAE]C 1 rpacinyky NpUKa3 Ha
MepHUTE pesynTati. [lu3ajHuparbe Ha annukalmm, onTUMKU3Npare Ha nepdopmMaHciTe Ha annukaumjaTa, ynpaByBare Co
nogatouy, pabota co BNesHo-13nesHn yHkumn. Akusnumja Ha nogatoum. Kpemparse Ha nporpaMcka noaapLUKa 3a
KOHTPONEpU BO pearHo Bpeme. [n3ajH Ha KoHTporHa neTenka. [usajH Ha cepesep 3a Modbus npoTokorn.
12. | MeToam Ha yJetse:
MpenaBatba NOAAPKAHM CO MPE3EHTaLMM MPeKY CNajoBuW, HTEPAKTUBHW NPeaaBarba, BeXOM (KOpUCTEHE Ha onpema u
codhTBEpCKM NakeTH), TMMCKa paboTa, CTyamja Ha Cnyyaj, NoKaHeTM roCT NpeaaBaYn, CaMocTojHa n3paboTka 1 oabpaHa
Ha NpOeKTHa 3afava 1 cemuHapcka paboTa, yyere BO eNeKTPOHCKO ONKpYxXyBarse ((popymu, KOHCynTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HaCTaBHWUTE aKTUBHOCTY 15.1 lNpenaear-a — TeOpeTCKa HacTaBa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vyacosm
ayaMTOPUCKM), CEMUHAPK, TUMCKa
pabota
16. | Opyrv hopmm Ha akTUBHOCTM 16.1 [MpOEeKTHM 3agaum 24 yacosu
16.2 CamocTojHuM 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosm
17. | HaumH Ha oueHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka pabota/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 Bogosu
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) [0 59 Goaa 5 (ner) (F)
of 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
og 77 o 84 Goga 8 (ocym) (C)
on 85 po 92 6oga 9 (neser) (B)
o3 93 go 100 Goga 10 (mecer) (A)
19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaupanu aktueHoctv o 15.1 o 16.3.
20. | Jasuk Ha KOj Cce u3BeayBa HacTaBata MaxkeaoHCKM 1 AHrInCKK
21. | MeToa Ha cnefiete Ha KBanuTETOT Ha HacTaeaTa ViHTepHa eBanyauuja 1 aHkeTu

222




22.

Nutepatypa

3agomxutenHa nutepartypa

Zzgj' AsTOp Hacnos MN3naBay loonHa
221 1. | J. Beyon LabVIEW Programming, Data Prentice Hall 2001
Acquisition and Analysis
2. | G. Johnson, R. Jennings LabVIEW Graphical Programming McGraw Hill 2006
3 R. Bitter, T. Mohiuddin, M. LabVIEW Digital Signal Processing McGraw Hill 2005
" | Nawrocki and Digital Communications
[lononHutenHa nutepartypa
29 Zzgj AsTOp Hacnos MN3paBay loonHa
1.
2.
3.
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112

CucteMH 3a eHepreTCKH OAP>KJIMB Pa3Boj

1. Hacros Ha HacTaBHWOT NpegMeT Cuctemu 3a eHepreTCku OAPXNNB Pa3Boj
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama ®akynTeT 3a eNneKTPOTEXHMKA 1 MHGOPMALICKIA
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrmm
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap A v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTtaBHuk [-p AHToH Yaywescku, [-p Cocuja Hukonosa-Movesa
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
CoBnafyBame Ha MeTOAMTE 3a NOCTUTHYBaKE Ha EHEPreTCKM OLPXMNB Pa3Boj, PECNEKTUPAjKU TN eHePreTCKUTe pecypey,
3auyByBatbe Ha OKONMHaTa 1 COLMjanHMOT acnekT.
11. | CogpxuHa Ha nporpamara:
MeToau 1 cucTemMm KoM BnujaaT 4a ce NOCTUrHe eHepreTcku oppxvs passoj (EOP). maBHM dhakTopy 3a NOCTUTHYBaH-E
EOP: nckopucTyBate Ha 0BHOBIMBI M3BOPU, EHEPreTCKa eGHMKACHOCT W rpuxka 3a XMBOTHATa OKONWHA. VickopucTyBare
Ha 0BHOBNMBMTE M3BOPY BO HACOKa Ha HamaryBake Ha 3aBMCHOCTa 0f OCUNHUTE ropuBa. BnnjaHneTo Ha eHepreTcku
ehuKaCHM TEXHOMOTMM BO CUCTEMOT 3@ EHEpreTCKo CHabayBarbe U KOPUCTEHETO Ha EHEPreTcko edMKacHN ypean Kaj
notpowyBayuTe. MpumeHa Ha COBPEMEHM TEXHOMNOMAN 1 CUCTEMM 33 pedyLmMpare Ha MONYTaHTUTE CO LieNn 3a4yByBatbe
Ha XWBOTHaTa OKOMWHA. EkoHOMCKa eBanyalmja Ha NoeanHNUTe hakTopu 3a NocTurHyBare Ha EOP. Ontummsaupja
nomery UHBECTULMOHMTE TPOLLOLM 3a HOBW TEXHOMOTMM 1 ciucTemin 3a EOP n npuaobrekuTe of HIB M3paseHm npeky
LieHaTa Ha eHeprujaTa 1 CoLmMjanHUOoT acrexT.
12. | MeToam Ha yJetbe:
MpenaBatba NOAAPKAHM CO MPE3EHTaLMM MPeKy CMajoBu, UHTEPAKTUBHW NPeaaBarba, BEXOU (KOpUCTEHE Ha onpema u
codTBEPCKM NAKETH), TUMCKa paboTa, CTyAuja Ha Cny4aj, NoKaHeTU rocTy npefaBayy, CaMmocTojHa u3paboTka v ogbpaHa
Ha NpOeKTHa 3afaya 1 cemuHapcka paboTa, y4ere BO eNeKTPOHCKO ONKpYyBatbe (PopymMu, KOHCYNTaLmm).
13. | BkyneH pacnonoxus (oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenaBarsa — TeOpeTCKa HacTaBa 36 Yyacosm
15.2 | Bex6u (nabopatopucku, 24 yacosu
AyaMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 [MpoeKkTHN 3agauu 24 yacosu
16.2 | CamocTojHM 3apa4m 24 yacosy
16.3 | JomaLiHo yyer-e 72 yacosu
17. | HaumH Ha oueHyBare
17.1 TecToBu 30 6oaoBy
17.2 | CemuHapcka paboTta/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 Gogosm
17.3. | AKTUBHOCT 1 yyere 20 6ogoBu
18. | Kputepuymn 3a oueHysare (Gonosm/oLeHka) o 59 6oga 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
on 69 go 76 6oaa 7 (ceaym) (D)
og 77 fo 84 6opa 8 (ocym) (C)
oa 85 no 92 6oga 9 (neser) (B)
of 93 fo 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanusupanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha koj ce u3BeayBa HacTaBata MakenoHcku 1 AHFInCKK
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‘ 21. ‘ MeToa Ha cneferbe Ha KBanuTeToT Ha HacTaBaTa

/HTepHa eBanyauuja 1 aHkeTu

22.

Nutepatypa
3aponxuTenHa nuteparypa
zzgj' AsTop Hacrnos MN3naBay loonHa
1. L. Schrattenholzer, A. Miketa, | Achieving a Sustainable Global Edward Elgar 2005
22.1. K. Riahi, R. A. Roehrl Energy System Publishing
9 Gilbert M. Masters Renewable and Efficient Electric John Wiley & 2004
' Power Systems Sons
3 J. A. Fay, D. S. Golomb Energy and the Environment Oxford 2011
' University Press
OononHutenHa nutepartypa
zsgj' AsTop Hacnos MN3naBay loguHa
Bent Sgrensen Renewable Energy, Its physics, Third Edition, 2004
22.2. engineering, use, environmental Roskilde
1. impacts, economy and planning University, by
aspects Elsevier
Science
2.
3.
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113

CucTteMHM Ha BOA€eH€ U yIIPaByBame

1. Hacrnos Ha HacTaBHWOT NpegMeT Cuctemu Ha BoZete W ynpaByBatbe
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIUCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHoNoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTaBHuk [-p Crojue [leckoBckm
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KOMneTeHumuu):
/3yuyBatbe Ha COBpEMEHUTE METOAMN Ha BOAEH-E 1 YNpaByBakbe 1 0CrocobyBare 3a Hay4HO-UCTPaXyBayka pabota Bo
oBaa obnact. OcnocobeHoCT 3a Modenupatbe, aHanmaa u CMHTE3a Ha CUCTEMU Ha BOJEH:E W yMpaByBakbe Ha NOLABUKHM
objektut (neTana). CHTe3a Ha 3aKOHW Ha BOLEHE M yNpaByBake, CUMyTaLuja Ha CUCTEMM U TECTUPatbe CO NPUMEHa Ha
coBpemeHn copreepcku anatki (MATLAB/SIMULINK).
11. | CoapxmHa Ha nporpamara:
MaTemaTnuyko Mofenvparbe Ha NOLABWKHI OBJEKTU 1 CUCTEMM Ha BOLEH-e 1 ynpaByBare. CTabunusaumja u ynpasyBarbe
co ABmxereTo. ABTonunoti. Metoam Ha Bogewe. Cuctemute Ha Bofdere. MeToam 3a aHanmaa 1 cuHTe3a Ha cuctemuTe
Ha ynpaByBake CO ABWKEHETO BasnpaHu Ha KnacuyHata 1 MogepHata Teopuja Ha ynpasyBake. CrHTe3a Ha ONTUMarHu
3aKOHW Ha Bofetsa 1 ynpaByBatse. NnaHuparse Ha TpaekTopujaTta Ha asuxerse. Cumynalpja v aHanuaa Ha cuctemmure
Ha Bogete 1 ynpaByBate ¢o nomowl Ha MATLAB/SIMULINK.
12. | MeToaw Ha yyerse:
lMpenaBarba NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajaoBu, MHTEPAKTVUBHI NpeaaBatba, BeXOU (KOPUCTEH:E Ha onpema u
cobTBEPCKM NakeTy), TUMCka paboTa, CTyauja Ha cryyaj, MOKaHETU rocTW NpeaBaym, cCamocTojHa 13paboTka u ogbpaHa
Ha NpOeKTHa 3afava 1 cemmHapcka paboTa, yuere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 30+30+40+40+40=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 MpenaBatba — TEOPETCKa HacTaBa 30 yacosw
15.2 | Bexbu (nabopatopuckm, 30 vacosm
ayauTOpMUCKM), CEMUHapH, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 MpOeKTHM 3a4a4K 40 vacosu
16.2 CamocCTojHM 3agaqm 40 yacosu
16.3 | JomaLwHo yyere 40 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 20 6op0BM
17.2 | CemuHapcka paboTa/npoekT (Npe3eHTauuja: MCMeHa 1 ycHa) 70 6ogosu
17.3. | AKTMBHOCT W yuetrse 10 6ogoBsu
18. | Kputepuymu 3a oLieHyBarbe (6040B1/OLEHK) Ao 50 6oaa 5 (ner) (F)
oa 51 fo 60 6oaa 6 (wecr) (E)
on 61 go 70 6oga 7 (ceaym) (D)
on 71 Ao 80 6opa 8 (ocym) (C)
on 81 5o 90 6oga 9 (neser) (B)
on 91 go 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCTUT Peanuanpanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaoHCKM U AHFIIMCKN
21. | MeToq Ha cneaetbe Ha KBanuTETOT Ha HacTaBaTa WHTepHa eBanyauuja 1 aHkeTu
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22.

Nutepatypa

3apgonxuTenHa nuTepartypa
l;zgj' AsTtop Hacnos V3paBay FoguHa
1. | D. WcLean Automatic Flight Control Systems Prentice Hall 1990
International
22.1. (UK)
G.M. Siouris Missile Guidance and Control Springer — 2004
2. Systems Verlag New
York
J. H. Blakelock Automatic Control of Aircraft and John 1991
3. Missiles, 2nd Edition Wiley&Sons,
Inc.
HononHutenHa nutepatypa
Eggj' AsTop Hacrnos MN3naBay loonHa
Bandu N. Pamadi Performance, Stability, Dynamics, AIAA Education | 1996
and Control of Airplanes Series, AIAA
222. 1 Inc. 1801
Alexander Bell
Drive, Reston
Nelson, R.S Flight Stability and Control, 2nd McGraw-Hill, 1998
2. v
Edition New York
Etkin, B., Reid.L.D Dynamics of Flight — Stability and John Wiley & 1996
3. Control, 3rd Edition Sons, Inc., New
York
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114 CoBpeMeHM aClNeKTH Ha MCTpPaXyBawaTa IMNOBP3aHU CO KBAJIMTETOT HaA
HCIIOpAaYaHaATA eJIEKTPUYHA eHepruja

1. CoBpeMeHM acnekTu Ha UCTpaXyBaraTa NoBp3aHu co
Hacros Ha HacTaBHWOT NpeameT :
KBaNWTETOT Ha UCNOpayaHaTa enekTpuyHa eHepruja

2. Kog

3. Cryaucka nporpama ENT

4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 UH(DOPMALMCKN
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TeXHonornu

5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu

6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00

KpeauTu
8. HacTaBHuk [-p Josuua ByneTuk
9. [MpenycnoBs 3a 3anuilyBare Ha NpeaMeToT Hema

10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):

3anosHaBatbe o npobnemuTe ondaTeHn Bo 06nacTa KBanuTeT Ha enekTpuyHa eHeprija. CoBnagyBare Ha npuctan u
MeTOZOsorMMja 3a aHanuaa, Mofenupare, CUMynaumja u envMuHaumjalybnaxysare Ha NoCneauUuMTe oa pasrneay-
BaHWTe nojaBu. 3ano3HaBatbe CO PENEBaHTHU CTaHAAPAN, MEPEH-Ee W CNeAet-e Ha MapamMeTpu 3a KBanvMTeT W MPOLEHKa
Ha 3arybu/wTeTu.

11. | CompxuHa Ha nporpamara:

Boseg, TepmmuHonoruja u knacudmkaumja Ha nojasu. HanoHcky jamu (Mpomnagm) 1 CKOKOBW, KpaTKOTPajHU W ONroTpajHu
NPeKuH: AedhuHnLMja, NPUYMHKTTE N U nocneauumn. dnukep: AeduHULM}a, NPUYUHATENKW 1 Nocneauum. HanoHcka
HecumeTpuja, 3aceL u LUyM. TpaH3MEHTHU NpeHanoHu: AeduHULMja, MPUYMHUTENM U NOCNeanUm. XapMOHULM 1
pesoHaHca: AeuHuLmja, NpUYUHUTENW U nocneamum. MNpoekTuparse Ha NacuBHK UNTPU 3a xapMoHuuW. Metogonorvja
3a aHanu3a, MoaenMpatre 1 CUMynupake Ha nojaBn of obriacTa Ha KBanuUTeT Ha enekTpiUyHa eHeprija. Mepku LWTO ce
KopucTaT 3a peluaBare Ha NpobnemuTe NOBP3aHM CO KBaNMTETOT Ha enekTpiuyHa eHepruja. MNpernes Ha JoMaLLHN U
MeryHapoaHu ctaHzapau. MNpoLeHka Ha maTepujantn 1 ouHaHeuckm 3arybu/wtetn. MeToam 3a Meperse 1 creferbe Ha
napameTpu, HanpeaHU MepHU CUCTEMU M HUBHA NpUMeHa. MpuMeHa Ha KoMepLmjanHu copTBepu 3a aHanusa Ha
npobremu og obrnacTa Ha KBanuTeT Ha eNnekTpuYHa eHepruja.

12. | MeTogw Ha yyerse:

lMpenaBara NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajAoBu, MHTEPAKTVBHI NPeAaBatba, BeXOU (KOPUCTEHE Ha ompema u
cobTBEPCKM NakeTy), TUMcka paboTa, CTyauja Ha cryyaj, MOKaHETU rocTy NpeaaBayyn, CaMmocTojHa u3paboTka 1 ogbpaqa
Ha NpOeKTHa 3ajava 1 cemmHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).

13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxueoTo BpeMe 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopucku, 24 Yyacosw
ayauToOpKCKN), CEMUHApK, TUMCKa
pabota
16. | Jpyru popmu Ha aKTUBHOCTM 16.1 [MpoekTHN 3agauu 24 yacosw
16.2 CamocTojHM 3aga4K 24 yacosu
16.3 | JomaLlHo yuyer-e 72 yacosu
17. | HaunH Ha oueHyBarbe
171 TecToBM 0 6ogoBK
17.2 | CemuHapcka pabota/npoekT (npe3eHTauuja: NCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT U yyere 50 6ogosu
18. | Kputepuymu 3a oLieHyBarbe (6040BM/0LieHKa) Ao 50 6oaa 5 (ner) (F)
on 51 po 60 6oga 6 (wecr) (E)
o 61 go 70 6oga 7 (ceaym) (D)
on 71 no 80 6opa 8 (ocym) (C)
on 81 o 90 6opa 9 (neser) (B)
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oa 91 go 100 6opa

10 (meceT) (A)

19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCnNT Peanusupanu aktueHoctv og 15.1 go 16.3.
20. | Jasuk Ha Koj ce n3BegyBa HacTaBaTa MakeZOHCKN 1 AHIIIMCKM
21. | MeToq Ha cnepete Ha KBanuTeToT Ha HacTaBaTa /HTepHa eBanyauuja 1 aHkeTm
Nutepatypa
3agonmkutenHa nutepartypa
Peu: AsTtop Hacnos MN3naBay lognHa
6poj
22.1.
1.
2.
3.
22.
[lononnutenHa nutepartypa
Pen.
| ABTO Hacrnos MN3paBay loonHa
22.2. 6poj P A A
1.
2.
3.
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CoBpeMeHM METOAU BO yIpaByBakbe CO HETEXHUYKH CUCTEMU

1. H CoBpemeHn MeTOAM BO YNpaByBaHe CO HETEXHUYKN
acrnoB Ha HaCTaBHWOT npeameT
cucTemm
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA 1 MHOPMALMCKN
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TeXHonornu
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTaBHuk [-p LiBeTko AHapeecku
9. lMpenycnoBs 3a 3anuilyBare Ha NpeamMeToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
KanampaTute fa ce 3ano3Haat co TeopujaTa Ha COLMO-EKOHOMCKUTE CUCTEMM, a MM COBMaAaaT TEXHUKITE Ha
CTPYKTYpHa 1 HECTPYKTYpHA aHanuaa kaj OBMe CCTEMM, 1a NpaBaT NpeaBuayBakbe Ha WaHW BPeOHOCTM 1 OnTuMU3aLmja.
KanampaTute ke coBnapaat METOAN 3a Kpeupare MOZENM 3a UCTIUTYBakE Ha HETEXHUYKM CUCTEMM, METOAN 3a MPOBEpKa
Ha MoZenuTe, N METOAM 3a aHanu3a Ha pes3ynTauTe of MogenvpareTo. EQHa of Lenute e kpenpaHuoT Mogen fa ro
UCKOpUCTaT 3a Kpeuparbe Ha CUMynaLumn Ha UaHU BPEAHOCTY 3a pasrnesyBaHuTe napameTpy.
11. | CogpxuHa Ha nporpamara:
MMovm 3a COLMO-eKOHOMCKM cucTEM; AKBU3MLMjA HA MOAATOLM 3@ COLMO-EKOHOMCKUTE CUCTEMU; AHanW3a Ha coLmo-
ekoHomckuTe cuctemu: « CodhTBep 3a aHanm3a Ha CoLMO-EKOHOMCKM cucTemm « CTpyKTypHa aHanmaa (perpecwja) ©
HecTpykTypHa aHanu3a (BpeMEeHCKM cepui, naHes NoaaToLu, BELLTauKu HEBPOHCKM Mpexu) « Kpeuparbe Ha MoOAenu v
UCTINTYBakE BanNWAHOCT Ha MogenuTe MpeasuayBate Ha WaHW BpeaHOCTY; [poBepka Ha CTabUITHOCT Ha CUCTEMUTE W Ha
MozenoT; poBepka Ha npenBuAayBakaTa.
12. | MeTogu Ha yJetbe:
lMpenaBata NOAAPKaHW CO NPE3eHTaLMKM NPeKy CMajaoBu, HTEPAKTVBHI NpeaaBatba, BEXOU (KOPUCTEHE Ha Ompema
coqpTBEPCKM NaKkeTH), TUMCKa paboTa, CTyauja Ha cryyaj, NoKaHeTU roCcTU NpeJaBayu, camocTojHa uspaboTtka 1 oabpaHa
Ha NpOeKTHa 3afava 1 cemmHapcka paboTa, yyere BO ENEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTU 15.1 lMpenaBar-a — TeOpeTCKa HacTaBa 36 vacosu
15.2 | Bex6u (nabopatopucku, 24 vyacosw
AyAMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmu Ha akTUBHOCTU 16.1 [MpoekTHM 3agaun 24 yacosu
16.2 CamocTojHuM 3a8a4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBu 30 6ogosu
17.2 | CemmHapcka paboTa/npoekT (MpeseHTauuja; MMCMeHa 1 ycHa) 50 6oposw
17.3. | AKTMBHOCT M y4ete 20 6ogosm
18. | Kputepuymn 3a ougHysare (6o108M/oLEHKa) [0 59 6oga 5 (ner) (F)
of1 60 70 68 Goga 6 (wecr) (E)
of 69 no 76 Goga 7 (ceaym) (D)
og 77 oo 84 6opa 8 (ocym) (C)
oa 85 0o 92 6oaa 9 (neser) (B)
op 93 go 100 Goga 10 (mecer) (A)
19. | YcnoB 3a noTnuc 1 nonarake Ha 3aBpLUEH UCnuT 3anwvwwaH npegmeT 1 NpujaBeH nenuT
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20.

Jasuk Ha KOj Ce n3penyBa HactasaTta

MakenoHcKku 1 AHFIMCKK

21.

MeToq Ha criefetbe Ha KBanuTeTOT Ha HacTasaTta

ViHTepHa eBanyauuja 1 aHkeTu

22.

Nutepatypa

3agomxkutenHa nutepartypa

Pen.

| ABTO
221, | 0PO P

Hacnos

M3naBay

loonHa

1.

2.

3.

HononHutenHa nuTepartypa

Pep.

| ABTO
222, 6poj P

Hacnos

MN3pnaBay

loguHa

1.

2.

3.
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CoBpeMeHM METOAHU 32 MOJe/IMpPakhe Ha eJIEKTPUYHU MAallIMHU

1. CoBpemMeHn METOAM 32 MOJENUPak-E Ha ENEKTPUYHN
Hacros Ha HacTaBHWOT NpegMeT
MaLLMHK
2. Kog
3. Cryaucka nporpama EUT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA U MHGOPMALICKU
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMorm
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeguTu
8. HacTaBHuk [-p Nuawja MeTkoscka
9. lpenycnos 3a 3anuilyBare Ha NPeaMeToT Hema
10. | Uenu Ha npeameTHaTa nporpama (KoMneTeHuun):
LlenTa Ha NpeaMETOT e UCTPaxyBake Ha HaNpeaHUTe anaTky U TEXHUKW 3@ pa3Boj Ha MaTeMaTU4K1 MOZENU Ha
€NEKTPUYHMTE MALLMHM 33 CUMYraLMja U aHanmaa, Kako Ha CTalMOHapHUTE, Taka WU Ha ANHAMUYKUTE pexumm Ha pabota.
MocebHO ce MpoyyyBaaT KOMMIEKCHWTE TONOMOMW Ha COBPEMEHMTE ENEKTPUYHM MaLunHK. CTekHaTuTe NpoanaboyeHu
3Haeka BO Npobnemartikata, 0BO3MOXYBaaT BlageeHe CO CrIOKEHN MaTeMaTUYKM MOZENM 3a aHanu3a Ha pasnuyHuTe
BMOOBW ENTEKTPUYHM MALLMHM, KaKO M HUBHA NPaKTUYHA NMPUMEHA 3a pellaBatbe Ha CTaLMOHapHM 1
AMHAMWUYKW/TPAH3MEHTHM Npobnemu, BO NMUHEAPEH W HENMHEeapeH JOMEH.
11. | CogpxuHa Ha nporpamara:
1. OnbpaHu nornasja 0f HanpeaHaTa Teopuja Ha eNeKTPUYHU MaLKHK: TTPUHLMIK Ha reHepanuavpaHarta Teopuja Ha
enexkTpuyHuTEe MawumHu (EM); BpTnnBK 1 cTaLunoHapHK pedhepeHTHU CUCTEMM Ha KOOPAMHATY; TpaHcopmaLum Ha
koopauHaTL; TpaHcdopmaumn 3 paseH cuctem Bo 2 dhaseH cuctem; TpaHcchopmaumn Ha Tpu haseH cucTem Bo dq
CUCTEM; NPOCTOPHW BEKTOPW. HanpeaHW MaTemaTuyki Mogeni 3a ctauuoHapHa aHanuaa Ha EM. MaTtematuyku mogenu
3a aHanu3a Ha HECUMETPUYHN pexxuMn Ha paboTa Ha EM. TMpakTuyHa npumeHa n npumepu. 2. HennHeapHu MoAenu Ha
€NEKTPUYHMTE MaLLWMHK: AfjanTaupja Ha IMHeapHUTE MOLENW 1 BOBELYBakE Ha HENMMHEAPHOCT; PEXUM Ha
moTop/reHepatop. Mogenuparse Ha EM co y-| TexHWku; npeTcTaByBare Ha AMHaMUYKUTE eqeKkTu; YCoBpLUEHM -|
MaTeMaTUyKiN MOAENW Ha eNEKTPUYHI MaLLMHK 3a CrielmjanHa HaMmeHa: ynpaByBaHu TpUdasHu 1 egHOGasH1 aCUHXPOHK
MOTOPW, MOTOPM CO NEPMaHEHTHU MarHeTy, 6e34eTkuyHK ynpasysaHu MoTopu (brushless DC), npekuHyBauku
PEnyKTaHTHN MOTOPU, IMHEAPHW MOTOPU, YEKOPHU MOTOPU. IpakTUYHa NpuMeHa 1 NpuMepu. 3. Hymepuiku MeToam u
TEXHUKW: COBPEMEHN HYMEPUYKM METOAM U CUMYNALMCKM TEXHUKM, MOAENMPatLe Ha CriperHati npobnemu Bo
€NEKTPUYHM MaLLMHK. KOMNjyTepcku KOAOBM 1 MPOrpaMu 3a CTaLMOHapHa 1 AMHAMUYKa aHanu3a Ha eNekTPUYHA MaLLVHY,
Ba3snpaHn Ha HenuHeapHu mogeni Ha EM. MpakTuyHa nprMeHa u npuMepw.
12. | MeToau Ha yyete:
lpenaBatrba NOAAPKAHM CO MPE3EHTaLMKM NPeKy CMajfoBu, UHTEPAKTVUBHW NpeaaBakba, BExOU (KOpUCTEHE Ha onpema u
codpTBEpCKM NAKETH), TUMCKa paboTa, CTyAurja Ha Cnyyaj, NOKaHeTU rocTy NpeaaBayy, CamocTojHa u3paboTka v ogbpaHa
Ha NpOeKTHa 3afaya 1 cemuHapcka paboTa, y4erbe BO eNeKTPOHCKO ONKpYxXyBarbe ((popymu, KOHCYnTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpenasatba — TeopeTcka HacTasa 36 yacosm
15.2 | Bex6u (nabopatopucki, 24 yacosu
ayauTOpMUCKM), CEMUHapH, TUMCKa
pabota
16. | [Apyru chopmm Ha aKTUBHOCTY 16.1 lMpoekTHu 3agaun 24 yacosw
16.2 | CamocTojHM 3aaaum 24 yacosm
16.3 | JomaLHo yyere 72 yacosu
17. | HaumH Ha oueHyBare
17.1 Tectosu 30 6ogosm
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 yyere 20 6om0BM
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18. | Kputepuymu 3a oueHyBsarbe (6040B1/OLEHKa) Ao 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
of 69 o 76 6oga 7 (ceaym) (D)
of 77 o 84 Gopa 8 (ocym) (C)
on 85 no 92 6opa 9 (peser) (B)
og 93 go 100 6oga 10 (pecer) (A)
19. | Ycnos 3a noTAUC 1 nonarawe Ha 3aBpLUeH UCTINT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakenoHcku U AHIIUCKK
21. | MeToa Ha cnefietbe Ha KBanUTETOT Ha HacTaeaTa WHTepHa eBanyauuja 1 aHkeTu
Nutepatypa
3agomxutenHa nutepartypa
zzgjl AsTOp Hacnos /3pasay FoguHa
1. | P. C. Krause, O. Wasynczuk, | Analysis of Electric Machinery and Wiley-IEEE 2013
221 S. D. Sudhoff, S. D. Pekarek | Drive Systems, 3rd Edition Press
N. Mohan Advanced Electric Drives — Analysis, | John Wiley and | 2014
2. Control, and Modelling Using Sons
MATLAB/Simulink
3 R. W. De Doncker, D .W. J. Advanced Electrical Drives: Analysis, | Springer 2020
' Pulle, A. Veltman Modelling, Control
22.
[HononHutenHa nutepartypa
zzg'j' AsTOp Hacnos /3paBay FoavHa
Chee-Mun Ong Dynamic Simulations of Electric Prentice Hall 1998
229 1. Machinery: Using MATLAB® PTR
[Simulink, 2e
2 R. Krishnan Electric Motor Drives: Modelling, US Ed Prentice | 2001
' Analysis and Control Hall
D. Gerling Electrical Machines: Mathematical Springer-Verlag | 2015
3. Fundamentals of Machine Berlin-
Topologies Heidelberg
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CoBpeMeHM HYMEPUYKHU METOJH BO eJIEKTPOMarHeTukKa

1. Hacnos Ha HacTaBHMOT NpeameT CoBpemMeHn HyMEPUYKM METOAMN BO ENEKTPOMArHeTuka
2. Kog
3. Cryaucka nporpama ENT
4, OpraHu3aTtop Ha cTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIMCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHonoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT umknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeanTy
8. HacTaBHuk [-p Angpujaa Kyxap
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
CTekHyBatE 3Haetba 3a COBPEMEHUTE HYMEPUYKM METOAM KOM Ce KOpUCTAT BO ENeKTpoMarHeTukarta, AeuHnparse Ha
npobnemu, HauMHU Ha MOLENNPar-E U NPUMEHA Ha NPECMETKOBHMUTE TEXHUKN.
11. | CogpxuHa Ha nporpamara:
MeTop Ha KOHeYHM pa3niuku. MeToa Ha koHeuHu enemeHTu. MeTog Ha rpaHuyHN enemeHTn. MeTog Ha MOMEHTH.
HarogyBatrbe BO TOUKa Kako nocebeH 0brmk Ha METOAOT Ha MOMEHTM. AnpokcumaLmja Ha onepaTopu. dopmupatse Ha
onepartopu. MpumeHa Ha u3bpaHK HyMepPUYKN METOAM 3a peLlaBarbe Ha Npobriemm of noBeke 06nacTu Ha
enexkTpoMarHeTukara: npobrnemn Ha enekTPoCTaTCKo Nore, CTalMoHApHO CTPYjHO M MarHeTHo none. Bepudmkauuja Ha
pesynraTuTe CO KOPUCTEHE Ha COBPEMEHN CODTBEPCKM NAKETU 3a eNEKTPOMArHeTHO Mogenuparse. [1BoAMMEH3NOHAHM
npobnemu Ha eNeKTPOMarHeTHO MOfe, KUYaHN aHTEHU U PacejyBayu, reHepanuavpaHn napaMmeTpu Ha MpeXu, CUCTEMM
CO NnoBeke npucTani, Npobnemm Ha CONCTBEHW BPEAHOCTM, LMMMHAPUYHW BpaHOBOAM, PE30HAHTHU LUYNWHM.
12. | MeToau Ha yyese:
VIHTepaKTUBHI NpefaBatba, BexOM (KopUCTere Ha onpemMa 1 CohTBEPCKM NakeTK), TMMCKa paboTa, CTyauja Ha cnyyaj,
MOKaHETM roCTy NpeaaBayn, CaMocTojHa 13paboTka 1 ofbpaHa Ha MPOEKTHa 3agada 1 ceMuHapcka paboTa, yuere Bo
€I1EKTPOHCKO OMKPYXyBatse (hOpyMM, KOHCYNTaLuK).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpenenba Ha pacnomnoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 lNpenaBarba — TEOPETCKA HAacTaBa 36 yacosw
15.2 | Bexbu (nabopatopuckm, 24 vacosm
ayaMTOPUCKM), CEMMHAPH, TUMCKa
pabota
16. | Opyrv hopmm Ha akTUBHOCTM 16.1 [MpoeKTHW 3agaum 24 vyacosm
16.2 CamocTojHuM 3agaym 24 yacosu
16.3 | JomaLHo yyere 72 Yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTaumja: MMCMEHa 1 YCHa) 50 6ogosu
17.3. | AKTUBHOCT 1 y4ere 20 6o00BM
18. | Kputepuymu 3a oueHyBsarbe (6040B1/oLEgHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
of1 69 fo 76 Goga 7 (ceaym) (D)
on 77 fo 84 6opa 8 (ocym) (C)
on 85 00 92 6oga 9 (neser) (B)
og 93 go 100 6oga 10 (mecer) (A)
19. | YcnoB 3a noTnuc 1 nonarame Ha 3aBpLUeH MCMUT Peanuanpanu 60% og aktueHocTuTe 0 15.1 8o 16.3.
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeaOHCKM 1 AHICKM
21. | MeToa Ha cnefetbe Ha KBanuTETOT Ha HacTaeaTa CamoeBanyauuja
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22.

Nutepatypa

3agonkuTtenHa nuTteparypa

zsgj' AsTOp Hacnos MN3pnaBay loguHa
1. | Jian-Ming Jin The Finite Element Method in Wiley-IEEE 2014
221 Electromagnetics, 3rd Edition, ISBN: | Press
978-1-118-57136-1
9 M. V. K. Chari, S. J. Salon Numerical Methods in Academic Press | 2000
' Electromagnetism
3 Roger F. Harrington Field Computation by Moment Wiley-IEEE 1993
' Methods Press
[lononHuTenHa nutepartypa
Pen.
.| AsTO Hacnos M3pnaBay loguHa
22.2. 6poj P A A
1.
2.
3.
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118 ChoeKTpoMeTapCKM aHAaJIMTUYKU MEPHU TeXHUKU M HHCTPYMEHTALHja
0a3upaHU Ha JOHU3UPAYKO 3payeme

1. CneKTpoMeTapCKi aHanUTUYKA MEPHU TEXHWKIA 1
Hacnos Ha HacTaBHWOT npeameT : )
WHCTPyMeHTaLMja 6a3npaHm Ha jOHN3MPAYKO 3padetbe

2. Kog

3. Cryaucka nporpama ENT

4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a enekTPOTEXHMKA U MHEOPMALICKU
(eanHMUa, OQHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMNornm

5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu

6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00

KpeauTL
8. HacTaBHuk [-p Xusko KokonaHcku
9. Mpenycnos 3a 3anuilyBare Ha NPeaMeToT HeMma

10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun):
3Haeta 3a NPUMEHA Ha CIEKTPOMETAPCKUTE aHaNUTUYKA MEPHU TEXHWKM Ba3npaHm Ha jOHM3MPAYKo 3padeHe BO
pa3nuyHu obnactu. Mo3HaBakEe W pa3Boj Ha UHCTPYMEHTaLWja.

11. | CogpxuHa Ha nporpamara:

KoHuenTw 3a cekyHnapHa emucuja Ha x-3pauy (XRF) og objekT 3a aHanusa og pasnuyHa npupoga. Kanubpauwja Ha
XapaBep 1 codhTBEp 3a KBaNUTaTMBHA M KBAHTUTATMBHA NPOLIEHKA HA eNeMEHTapHUOT COCTaB Ha 06jekToT. MatemaTtiika
anpokcumaLiuja Ha eHepreTCKMOT CrekTap. TonKyBake Ha MepHUTe pesynTaTu. [pecmeTka Ha MepHa HeOApEeLEeHOCT.
OrpaHuuyBara Ha MepHaTa TexHuka. [puMeHa Ha aHanmUTUYKaTa TeXHUKa BO pasnuyHM 0bnactu: MegnumHa,
hopeHsmka, apxeonoruja, CTOMaHCTBO, ekororuja 1 Apyro. KoHLenTy, MHCTpYMEeHTaLUuja U NpUMeHa Ha aHanmuTuyka
TeXHWKa basvpaHa Ha audpakyumja Ha x-3paum (XRD). MpoekTHa 3agava, kanubpauwja, aHanuaa u TonkyBare Ha XRF
€HepreTCKMOT CrekTap Ha NpUMepoK Of pasnuyHa npupoaa 1 0 PasnuyHoO NOTEKO.

12. | MeToam Ha yJetbe:
MNpepasatba, u3paboTka Ha NPOEKTHI 3afa4v U HaY4YHO-UCTpaxyBayka paborta.

13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 MpegaBatba — TEOPETCKa HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopucky, 24 Yyacosm
ayauUTOPHCKM), CEMUHApU, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [pOeKTHM 3aaa4u 24 yacosu
16.2 CamocTojHuM 3agaym 24 yacosu
16.3 | [JomaLHO yyere 72 yacosu
17. | HaumH Ha oueHyBare
171 TecToBM 30 6ogosK
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT 1 yyere 20 6oposu
18. | Kputepuymu 3a oueHyBsarse (6040B1/OLEHKa) [0 59 Goga 5 (ner) (F)
of 60 o 68 6oaa 6 (wecrt) (E)
oz 69 o 76 Goga 7 (ceaym) (D)
oa 77 o 84 Goga 8 (ocym) (C)
on 85 10 92 6opa 9 (neseT) (B)
og 93 go 100 6oga 10 (necer) (A)
19. | YcnoB 3a noTnuc v nonarawe Ha 3aBpLUeH UCMUT 60% ycnex o cuTe UCMIUTHU aKTUBHOCTY
20. | Jasuk Ha KOj Ce u3BeayBa HacTaBata MakeaoHCKM U AHFIIMCKN
21. | MeToa Ha cnefetbe Ha KBanUTETOT Ha HacTaeaTa CamoeBanyauuja
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Nutepatypa

3aponxuTenHa nuteparypa

Pepn.

60 AsTop Hacnos MN3naBay loonHa
221 1. | R. Grieken, A. Markowicz Handbook of X-Ray Spectrometry CRC Press 2001
9 E. Margui, R. Grieken X-ray fluorescence spectrometry and | Monumentum 2013
' related techniques press
3 A. Shugar, J. Mass Handheld XRF for art and archeology | Leuven 2013
' University press
22.
[JononHutenHa nutepartypa
zzgj' AsTop Hacnos MN3naBay loonHa
B. Beckhoff, B. Langhoff, R. Handbook of Practical -Ray Springer 2006
22.2. 1. Wedell, H. Wolff Fluorescence Analysis
9 S. Shackley X-Ray Fluorescence spectrometry Springer 2011
' (XRF) in geo-archaeology
A. Markowicz, D. Wegrzynek, | In situ applications of X ray International 2005
3. | K. Will fluorescence techniques Atomic Energy
Agency (IAEA)
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119 CrpaTeruu 3a onNTUMH3aLHja HA eHepreTckaTa epUKaACHOCT HA eJIEKTPUYHU
MOTOPH U TPpaHCHOPMATOPH

1. Crparteruu 3a onTuMM3aLmja Ha eHepreTckaTta edrkacHOCT Ha
Hacnos Ha HacTaBHMOT NpeameT
€NEKTPUYHM MOTOPY U TpaHChopMaTopu

2. | Kog
3. | Cryaucka nporpama ENT
4. | OpraHu3aTop Ha cTyauckaTa nporpama

(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, OAaen)
5. | CteneH (np., BTOP, TPET LMKIYC) TpeT uuknyc cryaum

d>a|<ynTeT 3a EJIeKTPOTEXHUKa U VIH(*)OpMaLI,VICKVI TEXHonormun

6. | Akagemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTL

8. HactaBHuk [-p Jngwja MeTkoBcka

9. | Mpepycnos 3a 3anuLlyBare Ha NpeameToT HeMma

10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHumun):

Llenta Ha npeameToT € Aa Ce BOBeAAT CTYAEHTUTE BO MOAEPHUTE CTpaTeru 3a OnTUmMmM3aLpja n aroneMyBarse Ha
eHepreTckaTa eduKacHOCT Ha enekTpuyHi motopu (EM) v TpaHcdopmatopu (TP). Ce cTekHyBaaT co HOBM U
npoanaboyeHn 3Haera 3a OLEHKaTa Ha eHepreTckaTa eqoMKaCHOCT Ha PasnMyHU BULOBM €NEKTPUYHN MOTOPU 1
TpaHcdopmatopy. MpumeHa Ha COBpeMeHM CTpaTernn 1 MeToau 3a ONTUMM3aLMja 1 3roneMyBare Ha eHepreTckaTa
echmkacHocT (EE) Ha enekTpoeHepreTckuTe ypeau.

11. | CogpxvHa Ha nporpamara:

Hedunnumja Ha edmkacHocT. Knacw Ha eHepreTcka edomkacHocT 3a EM u TP. HajHosu TpeHgosw Bo cBeToT. CTpaterum
3a HamanyBar€ Ha NOTpOLLYBaYKkaTa Ha eHepruja BO ypeam v anapaty, Npeky onTummuaalja/HamanyBarbe Ha 3arybute
Ha MOKHOCT. OLieHKa Ha eHepreTckaTta edmkacHoCT Ha ypefot. 1. Ctpateruja 3a enekTpudHu motopu (EM): pexumm Ha
paboTa; BuaoBM 3arybu; echmkacHoCT; hakTopu LWTO BnmMjaaT Bp3 paboTata Ha MoTopoT. CTpaTerin 3a 3alTeaa Ha
eHepryijata BO CUCTEMM CO enekTpomoTopy. MpoanaboyeHn HayyYHu Co3HaHW|a 3a ypeauTe 3a ynpaByBare W perynaumja
Ha DC u AC enektpomotopu; aurutantu motopu (Dyson); moTopu co/Ge3 KomyTaTop; eHepreTcki epuKacH1 MOTOpM 3a
€NEeKTPUYHM BO3Wna. HoBw cTpaTernm n echrkacHu TEXHONOMN 3a HamanyBake Ha 3arybute 1 3ronemyBarbe Ha
edhmkacHocTa Ha EM. Mpernen Ha coBpeMeHu CTpaTerii npumeHeTH Bo obrnacTa Ha enektpomobunHocT. 2. Ctpateruja
3a TpaHcopmartopy (TP): BrujaHue Ha pexumuTe Ha paboTa Bp3 eHepreTckata ednkacHOCT Ha TP-1; aHanusa u
NpoLeHKa Ha 3arybute; MeToam 3a HuBHa npecMeTka. [poanaboyeHn HayyHW CO3HaHWja 3a HOBUTE TEHAEHLMM BO
rpapbarta Ha TP-n co uen HamanyBate Ha 3arybute 1 sronemyBatse Ha edpukacHocta. 3. MpakTuyHn 3agayn: MNpumena
Ha HOBW METOZOrOMNOTMM U COBPEMEH software 3a peLlaBarbe NpakTMyHM Npobrnemu of obnacta Ha enekTPUYHN MOTOPU 1
TpaHcdopmaTopu.

12. | MeToaw Ha yyerse:

MpenaBarba NOAAPXKaHM CO MPE3eHTaLMM NPeKy CNajaoBu, MHTEPAKTVUBHI NpeaaBatba, BEXOW (KOPUCTEH:E Ha ompema u
cobTBEPCKM NakeTy), TUMcka paboTa, CTyauja Ha Cnyyaj, NOKaHeTU rocTy NpedaBayn, CaMmocTojHa u3paboTka 1 ogbpaqa
Ha NpOeKTHa 3ajava 1 cemnHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare ((popymu, KOHCynTaLmu).

13. | BkyneH pacnonoxus (poHA Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 | lNpepaBata — TEOpPETCKA HacTaBa 36 yacosw
15.2 | Bexbu (nabopatopucku, 24 vyacosm
ayauToOpUCKN), CEMUHAapK, TUMCKa
pabota
16. | [pyru popmu Ha aKTUBHOCTM 16.1 | poekTHK 3agaum 24 yacosw
16.2 | CamoCTojHM 3aga4m 24 yacosu
16.3 | JomallHo yyere 72 Yacosu
17. | HaumH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemuHapcka pabota/npoekT (NMpe3eHTauuja: MMCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT U y4ere 20 6oposu
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18. | Kputepuymm 3a olieHyBare (6040BM/OLiEHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
oz 69 fo 76 6oga 7 (ceaym) (D)
on 77 no 84 Gopga 8 (ocym) (C)
on 85 10 92 6oga 9 (neser) (B)
og 93 po 100 6opa 10 (gecer) (A)
19. | Ycnos 3a noTnuc 1 nonarawe Ha 3aBpLUeH UCTINT Peanuaupanu aktueHoctv og 15.1 oo 16.3.
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaoHCKM 1 AHIIUCKK
21. | Metoq Ha cnefiere Ha KBanUTETOT Ha HacTaBaTa VHTepHa eBanyauuja 1 aHkeTu
INutepatypa
3aponxutenHa nuteparypa
Zzgj' AsTop Hacrnos MN3naBay lognHa
1. | M. Marchesoni (Edited by) | Energy Efficiency in Electric MDPI Books Technology | 2020
221 Motors, Drives, Power Converters | & Engineering
and Related Systems
9 A. Sumper, A. Baggini Electrical Energy Eﬁicigncy: John Wiley & Sons Ltd 2012
' Technologies and Applications
3 P. S. Georgilakis Spo.tlight on Modern Transformer | Springer - Verlag Ltd. 2009
' Design
22. [OononHutenHa nutepatypa
I;z'g'j' AsTop Hacnos N3naBay lognHa
S. Fawkes, K. Oung, D. Best Practices and Case Studies | Copenhagen Centreon | 2016
1 Thorpe for Industrial Energy Efﬁcienpy Energy Efficienpy: UNEP
229 ' Improvement — An Introduction DTU Partnership
for Policy Makers
H. E. Jordan Energy-Efficient Electric Motors Springer Science & 2013
2. and Their Application, 2e Revised | Business Media, Series
and Expanded Technology&Engineering
P. Waide, C. U. Brunner Energy-Efficiency Policy OECD/IEA International | 2011
3. Opportunities for Electric Motor- | Energy Agency
Driven Systems
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120 TenecooOpakaeH HWH)XEHEPHHI 3a CJeJHA TreHepanuja KOMYHUKALUCKHU

MPpEKH
1. H TenecoobpakaeH MHXEHEPUHT 3a crieHa reHepauyja
acrnoB Ha HACTaBHMOT NpeameT
KOMYHUKALIMCKN MPEXH
2. Kon
3. Cryaucka nporpama ENT
4, OpraHn3satop Ha cTyauckaTa nporpama dakynTeT 3a eNnekTPOTEXHMKA M MHGOPMALMCKM
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOMorm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeamTy
8. HacrasHuk [-p Bnagumnp AtaHacoscku
9. MpeaycrnoB 3a 3anuLlyBame Ha NpeamMeToT Hema

10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):

[naboku no3HaBara Ha TenecoobpakajHata Teopuja 1 HejauHa NpUMeHa 3a MOAENUpare U OUMEH3NOHMpPaE Ha
TENEKOMYHMKALMCKN MPEXU Of CrieaHa reHepaumja (kuvaHn n 6e3xmyHn). AHanm3a Ha XeTeporeHn KOMyHUKaLMCKM
cuctemn. AHanuaa Ha naHu coobpakajHu TpeHaosu. CnocoBHOCT 3a paboTa Ha UcTpaxyBatrka BO obnacra.

11. | CoapxmHa Ha nporpamara:

HoBm cepBucy BO CreaHa reHepaumja KoMyHUKaLmckn Mpexiut. KBanuTaTueHN 1 KBAaHTUTATMBHM pa3nnkn BO cO0BpakajoT
kaj cneaHa reHepaumja KOMyHUKaUUCK Mpexu. OuekyBaHu TpeHOOoBM. [JekoMnosnLmja Ha CEPBICH U CEPBUCHI KIacu.
CumeTpuyeH HacnpoTy acumeTpuyeH coobpakaj. Ectumaumja Ha coobpakajHu napameTpy 3a pasnmyHN KOPUCHNYKHA
knacwy. Xuepapxucku npuctan (MoBUKYBAYKO / annuKaLmMcKo / MOTOYHO / nakeTcko HuBo). Kputepuymu 3a
OMMEH3VNOHMPatbe NpU XeTeporeH coobpakaj. [IMMeH3noHNpatbe Ha curHanusaumcku coobpakaj. KoHtpona Ha npucran.
CebecnuueH coobparkaj n kapaktepusaumja. M2M coobparkaj. ArperatHu coobpakajHi mogenu. MoTpebeH keanuTeT Ha
cepsuc (QoS) n cooaseTH rapaHuum (SLA). ITU npenopakw.

12. | MeTogu Ha ydetbe:

lMpenaBata NOAAPKaHW CO NPE3eHTaLMKM NPeKy CMajaoBu, HTEPAKTVBHI NpeaaBatba, BEXOU (KOPUCTEHE Ha Ompema
copTBEPCKM NakeTH), TUMcka paboTa, CTyamrja Ha cryyaj, NoKaHETM roCcTM NpeJaBayu, camocTojHa uspaboTtka 1 oabpaHa
Ha NPOEeKTHa 3ada4a U ceMnHapcka paboTa, yuetbe BO eNEeKTPOHCKO OMKPYXyBarbe (hOpyMU, KOHCYNTaLmm).

13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HAaCTaBHUTE aKTUBHOCTU 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm
15.2 | Bex6u (nabopatopucku, 24 vacosm
ayaMTOPMCKM), CEMUHAPH, TUMCKA
pabota
16. | Opyrv popmm Ha akTUBHOCTU 16.1 [MpoeKTHW 3aza4m 24 yacosu
16.2 CamocCTojHuM 3agayn 24 yacosu
16.3 | [lomalwHo yyere 72 Yacosm
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemnHapcka paboTta/npoekT (NpeseHTauuja; NMCMeHa 1 yCHa) 50 60p08M
17.3. | AKTMBHOCT U y4ete 20 6op0BM
18. | Kputepuymn 3a ougHysare (6010BH/OLIEHKa) o 50 6oaa 5 (ner) (F)
og 51 po 60 6oga 6 (wecr) (E)
og 61 po 70 6oga 7 (ceaym) (D)
on 71 o 80 Goga 8 (ocym) (C)
oa 81 no 90 6oga 9 (neser) (B)
og 91 go 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTINT Peanuaunpanu aktueHoctv og 15.1 go 16.3
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20.

Jasuk Ha KOj Ce n3penyBa HactaeaTta

MakeaoHcKu 1 AHFRMCKH

21. | MeToq Ha crnefetbe Ha KBanuTeToT Ha HacTaBaTta WHTepHa eBanyaumja v aHKETH
Nutepatypa
3agomxkutenHa nutepartypa
Peg.
600 AsTOp Hacnos MN3naBay loonHa
1. | AHgpea Bajoku WHxeHepuHr Ha MpexeH coobpakaj: | Bajnu 2020
22.1. CTOXaCTYKV MOAENM 1 ananKaLmm
CreHuno depHaHaes EBanyauuja Ha nepchopmaHcy 3a CnpuHrep 2017
2. MPEXKHM CEPBWCH, CUCTEMM U
MPOTOKONM
22. 3
JononHutenHa nutepartypa
Ezgj. AsTOp Hacrnos MN3naBay loonHa
222. 1 Ab. pelluman X. P. ge Mogenupatse 1 ecTuMaLyja Ha Pueep 2013
" | Anmenga AmasoHac /HTepHeT coobpakaj nabnuwepc
2.
3.
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121 Teopwuja Ha rpadpoBU
1. Hacnos Ha HacTaBHWOT nNpeameT Teopuja Ha rpachou
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIUCKH
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TeXHoNoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryauu
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTtaBHuk [-p BecHa AnpoBa, [I-p Mupko lNeTpyLueBcku
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
[a ce ycBojaT noumu 04 KnacuyHa Teopuja Ha rpadhoBy (CTPYKTYpHA, XpomaTcka, anrebpacka, BEpojaTHOCHa), a NoToa
UCTUTE Ja ce NpUMeHaT Ha CoBpeMeHu npobnemu. Pa3soj Ha aHanUTUYKO MUCTIEHE, KPUTWUYKW CNOCOBHOCTH, CMOCOBHOCT
3a yyetse. [lobueHuTe 3Haera ce HEeOoNxoAH 3a NPoyYyBake Ha eNeKTPOTEXHWUKATa 1 MH(OPMALIMCKITE TEXHOMOTUM.
11. | CogpxuHa Ha nporpamara:
Bosep Bo rpachosu: [ipsa; Ojneposu u XamunTtoHosm rpacgosu; OCHOBHYW rpachoBCKM anroputmu; Teopuja Ha Pem3u;
HacoueHnu rpachosu 1 TypHupu. CTpykTypHa Teopuja: Cp3saHocT (TeMeHa 1 pebpeHa, Teopema Ha MeHrep); Cnapysare
BO rpachoBy (Teopema Ha Xon 3a ABoaenHu rpacosu, Teopema Ha TaT 3a nepdekTHo cnapysatbe); MuHopu (Teopema Ha
Kypatoscku-BarHep, aebenvua Ha rpad u 6poj Ha npekpcTyBarba, Teopema Ha PobepTcon-Cumop); Boses Bo matpoungm.
Xpomatcka Teopuja: MNpasunHu 6oerba (Ha TeMukba 1 Ha pebpa, XpOMaTCKW MOMMHOM, XWNoTe3a Ha XaaBurep, Teopema
Ha BuauHr-T'ynTa, 60ere Ha pamMHUHCKM rpadhoBy, Teopema 3a YeTupm 6om); MpoToum (LenobpojHu 1 MogynapHH,
xunotesu Ha Tat). Anrebapcka Teopuja: Cnektap Ha rpad (Ilannacoe cnekrap); Teopema Ha Kupxod 3a ckeneTHu apea.
BepojaTHocHa Teopuja: OcHOBHa MeTOAa (NMMHEAPHOCT Ha MaTEMATUYKO O4eKyBaksE); BTOP MOMEHT.
12. | MeToam Ha yJetse:
MpenaBatba NOAAPKAHM CO MPE3EHTaLMM NPeKy CNajaoBu, UHTEPAKTUBHY NPeaaBakba, BexOu (KOpUCTere Ha onpema u
coghTBEPCKM NakeTH), TUMCKa paboTa, CTyaumja Ha cnyyaj, NoKaHeTU rocTu NpeJaBayn, camocTojHa uspabotka u ogbpaHa
Ha NpOEKTHa 3afava 1 cemuHapcka pabota, yyere BO eNeKTPOHCKO ONKpY»KyBatbe (PopyMM, KOHCYNTaLmm).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lNpefaBaka — TEOpETCKa HacTaBa 36 vacosu
15.2 | Bex6u (nabopatopucku, 24 vyacosw
ayaMTOPMCKM), CEMUHAPH, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTH 16.1 [poeKTHU 3aaa4u 24 yacosu
16.2 CamocCTojHuM 3agaym 24 yacosu
16.3 | [lomaLwHo yyere 72 yacosu
17. | HaumH Ha oLeHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (NpeseHTauuja; MMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymn 3a oueHysare (6onosu/oLeHka) [0 59 6oga 5 (ner) (F)
on 60 go 68 6oga 6 (wecr) (E)
o 69 o 76 6oga 7 (cepym) (D)
of 77 oo 84 6opa 8 (ocym) (C)
op 85 no 92 6opa 9 (neser) (B)
o 93 go 100 Goga 10 (mecer) (A)
19. | Ycnos 3a NOTAUC 1 Nonarawe Ha 3aBpLUeH UCTINT Peanuaunpanu aktueHoctv og 15.1 oo 16.3.
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20.

Jasunk Ha KOj Ce n3pefyBa HactaBaTa

MakenoHcKu 1 AHFRUCKK

21. | MeToa Ha cnefere Ha KBanuTeToT Ha HacTaBata WHTepHa eBanyaumja v aHKeTH
Nutepatypa
3agomxutenHa nuteparypa
Zzgj AsTOp Hacrnos MN3naBay loonHa
221. 1. | A.Bondy, U.S.R. Murty Graph Theory Springer 2008
2. | R.Distel Graph Theory Springer-Verlag | 2010
3 N. Bigss Algebraic Graph Theory Cambridge 1993
' University Press
22.
[OononHutenHa nutepartypa
zzgj' AsTOp Hacrnos MN3naBay loonHa
22.2. D. West Introduction to Graph Theory Pearson 2002
1. Education
Singapore
2.
3.
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122 Teopwuja Ha KogMpPaH-€ U CUTYPHOCHU KOMYHUKALUH 2
1. | Hacnos Ha HacTaBHWOT npeameT Teopwja Ha Koguparbe W CUrypHOCHK KOMYHUKaLMN 2
2. Kog
3. | Cryaucka nporpama ENT
4. | OpraHusaTop Ha cTyauckaTa nporpama
(SLMHVILLA, OFHOGHO WHCTHTYT, KATENPE, OeN) ®akynTeT 3a eNeKTPOTEXHUKA 1 MHEOPMALIMCKM TEXHOMNOMN
5. | CteneH (np., BTOP, TPET LMKIYC) TpeT umknyc cTyaum
6. | Akagemcka roguHa/cemectap /1 vnn 112 \ 7. \ bpoj Ha EKTC kpeautn | 6.00
8. | HacTaBHuk [-p Anekcangap Puctecku
9. MMpegycnos 3a 3anuilyBare Ha NpeaMeToT Hema
10. | Llenv Ha npeameTHaTa nporpama (KoMneTeHumuu):
OcnocobeHOCT 3a aHanM3a ¥ kpeupare Ha MIHOBATWBHI 1 MPUMEHITMBM PELLEHW]a HA KOLHO-MOAYNALMCKA LUEMU 1
CUIYpPHOCHU MEXaHW3MK 3a npumeHa Bo coBpemenu UKT cuctemu.
11. | CogpxuHa Ha nporpamara:
HoBM TpeHZOBM BO TEXHUKUTE 3a KOAMPak-e 1 KOMOMHMPaHUTE nocTanku. Annvkaumja Ha KogHO-MOLYNaLMCKY LEMI BO
Pa3nMYHN KOMYHUKALMCKN CUCTEMM (BE3XUYHM, OMTUYKM, CEH30PCKM 1 Ap.). [n3ajHupatbe 1 aHanu3a Ha NPUMEHIMBM
peLLEeHja Ha KOAHO-MOAyaLmMckM Wwemu. HanpegHn kpuntorpadckm TexHukn 3a 06e3beayBare Ha CUrypHOCHU
KOMYHMKaLuW. HanpepHu cTeraHorpadickv anroputmMu U TEXHUKN. [ln3ajHupatse 1 aHanusa Ha CUrypHOCHW MEXaHU3My.
CurypHOCHU acnekTu Ha CoBpeMeHM KoMyHukaLmcku cuctemm (5G, loT, cuctemn Bo obnak uTH.). AHanmaa Ha TpeHaoBH
BO cajbep 6e36egHOCT.
12. | MeToau Ha yyetroe:
VHTepakTUBHU NpefaBatba, BeXOW (KopUCTere Ha onpeMa 1 CohTBEPCKW nakeTu), Tumcka paboTa, cTyauja Ha cnyyaj,
MOKaHeTM rocTy NpeaaBayy, CaMmocTojHa u3paboTka 1 ofdpaHa Ha NPOEKTHa 3agava 1 ceMuHapcka pabota, online yyerse.
13. | BkyneH pacnonoxus (oHa Ha Bpeme 180
14. | Pacnpenen6ba Ha pacnofioxuBOTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 | lNpepnaBawa — TeopeTCcKa HacTaBa 36 yacosu
15.2 | Bex6u (nabopaTopucku, 24 yacosu
AyAMTOPHUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTM 16.1 | lNpoekTHW 3agaum 24 yacosu
16.2 | CamocTojHM 3a8a4m 24 yacosu
16.3 | [JomawHo yyere 72 Yacosm
17. | HaumH Ha oueHyBatbe
17.1 TecTosu 30 6oposu
17.2 | CemuHapcka pabota/npoekT (Mpe3eHTalyja; MMCMeHa 1 yCHa) 50 60p08M
17.3. | AKTMBHOCT U y4ete 20 6ogoBM
18. | Kputepuymu 3a oLgHysare (6010BM/OLIEHKa) [0 49 6oaa 5 (ner) (F)
oz 50 go 59 6opa 6 (wecr) (E)
oz 60 go 69 6oga 7 (ceaywm) (D)
on 70 go 79 Goga 8 (ocym) (C)
oz 80 no 89 6oga 9 (neser) (B)
0 90 o 100 6oga 10 (gecer) (A)
19. | YcnoB 3a nOTMWC 1 Nonarake Ha 3aBpLUEH UenuT PeanuaunpaHu nnaHupaHn akTMBHOCTM.
20. | Jasuk Ha Koj ce n3BegyBa HacTaBaTa MakeaoHCKu 1 AHrInCKK
21. | Metoq Ha cnefiere Ha KBanWTETOT Ha HacTasaTa iHTepHa eBanyauuja v aHKeTH.
‘ 22. ‘ Nurtepatypa
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3agonxutenHa nuTeparypa

Pen.
6po] AsTop Hacrnos MN3naBay lognHa
1. | John Proakis, Masoud Digital Communications, 5th McGraw-Hill 2007
22.1. Salehi Edition Science/Engineering/Math
9 Shu Lin and Daniel J. Error Control Coding (2nd Edition | Prentice Hall 2004
" | Costello
3 William Stallings Cryptography and Network Prentice Hall 2013
' Security, 6th Ed.
OononHutenHa nutepatypa
Zzgj' AsTop Hacnos N3pnaBay loaunHa
222. 1 CumncoH padbuHken BesbenHoCT U 3aWwTHTa Ha
" | Linn Cnadhopa MPEXHMOT coobpakaj
2. H. ®eprycoH, b. LUHajep | MpakTnyHa kpuntorpadmja
3.
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123

YnpaByBam€ M aBTOMaTH3aldja HA JUCTPUGYTUBHUTE CUCTEMU

YnpaByBarb€ M aBTOMaTM3auuja Ha aucTpubyTUBHUTE

HacnoB Ha HacTaBHUOT npegmet
cuctemu

Ko

Cryaucka nporpama ENT

OpraHn3satop Ha cTyauckaTa nporpama dakynTeT 3a eNneKTPOTEXHMKA M MHGOPMALMCKM
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHOMorm

CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu

Bpoj Ha EKTC
KpeauTm

Akapemcka roauHa/cemectap 1 w12 7 6.00

HacTaBHuk [-p BecHa bopo3aH

I'lpenycnoa 3a 3anuulyBar€ Ha NpegmMeToT HEMa

Llenun Ha npegmeTHaTa nporpama (KOMMneTeHumm):

[leTanHo nosHaBarbe Ha OCHOBHUTE (PYHKLWM HA YNpaByBare CO AUCTPUBYTUBHUTE MPEXN 1 yNpaByBaHETO CO
ONTOBapyBakaTa BO ANCTPUOYTUBHUTE CUCTEMM BO YCIIOBM Ha crioboaeH nasap Ha enekTpuyHa eHepruja. OcnocobeHocT
3a pacno3HaBatbe Ha OCHOBHIUTE KOPUCTY 1 TPOLLIOLYW CO BOBEAYBAHETO HA aBTOMATCKOTO yrpaByBat-e BO
AUCTPUBYTUBHUTE CUCTEMM W CIPOBELYBatbE Ha cnopeabeHa aHanusa.

1.

Copapx1Ha Ha nporpamara:

1. OCHOBHU KOHLIENLMM 3a yNpaByBakse Ha AUCTPUBYTUBHITE cucTemn: BoBe BO ynpaByBakbeTO Ha AUCTPUBYTUBHUTE
cuctemu; MoXHOCTM Ha ynpaByBarETO BO ANCTPMOYTUBHUTE cucTemu, [oTpeba oa BnesHu nogatouu; Motpeba of
KOMYHMKaLMCKW CUCTEMM 3a YNPaBYBake U UHTENUIEHTHN ypeaw; LieHTpannavupaHo HacnpoTy AeLeHTpanm3MpaHo
ynpaByBate; [POTOTUN HA CUCTEM 3a aBTOMATCKO YNpaByBake Ha AUCTPUDYTUBHM CUCTEMM. 2. KOMYHUKALMCK
cucTeMM 3a ynpaByBatrbe: bapatba kou Tpeba aa v 3a80BoIaT KOMYHUKALMCKUTE CUCTEMM 3a ypaByBak-e Ha
AMCTpUOYTUBHUTE CuCTeMM; [TpUMEHYBaHN KOMYHUKALMCKN CUCTEMU 3@ yNpaByBare Ha AMCTPUBYTUBHUMTE CUCTeMM. 3.
OyHKUMM Ha ynpaByBare: MOXHOCTM Ha yNpaByBawETO CO AUCTPUOYTUBHUTE cuCTeMu; poLecy Ha ynpaByBakbe;
YnpaByBarbe €O MHGopMaLuuTe; YnpaByBare CO JOBEPNMBOCTA HA CUCTEMOT; YNpaByBakbe CO edhMkacHOCTa Ha
CUCTEMOT; YnpaByBake CO HanoHuTe; MHTepakuuja Ha npouecuTe Ha ynpasysakse; [puoputeTn. 4. Ynpasysatbe CO
ONTOBapyBaraTa BO ANCTPUOYTUBHUTE CHCTEMM: KapakTepuUCTHKM Ha ONTOBapyBakhaTta BO AUCTPUBYTUBHUTE CUCTEMMU,
MeToau 3a ynpaByBatbe Ha ONTOBApyBararta Ha LuMpokata notpoluysadka (Load Side Management); Metoau 3a
ynpaByBakEe CO ONTOBapyBaraTa BO AUCTPUOYTUBHUTE CUCTEMM BO YCIIOBM HA MHCTanMpaHa MHopMaLmcko-
KOMYHMKaLCka onpema v cnobofeH nasap Ha enekTpuyHa eHepryja (YnpaByBare Ha BUPTYenHa eNeKkTpuyHa LeHTpana;
YnpaByBarb€ CO ONTOBapYBak-aTa 0f ENTEKTPUYHM BO3WMA W ypeay 3a CKIaaupatbe Ha enekTpuyHa eHepruja). 5.
lMnaHnpatbe Ha ONTUMANHOTO HUBO Ha aBTOMaTU3aLmja BO ANCTPUOYTUBHNOT CUCTEM CO MOCTABYBatE HA AaneYUMHCKMA
ynpaByBaHa Onpema, aHanuaw Ha JOBEPIIMBOCT M Crefeke Ha cocTojbaTa Bo Mpexarta: OuekyBaHu KOpUCTM 0f
noeanHNTE (DyHKLMM Ha yNpaByBakeTO CO AUCTPUOYTUBHUTE CUCTeMM; Banopuaupatse Ha kopucTuTe; PassuBatbe 1
eBaryaumja Ha anTepHaTUBHY MTAHOBW 3a yNpaByBake CO AUCTPUOYTUBHUTE CUCTEMM; EKOHOMCKO criopeyBatse Ha
anTepHaTUBHUTE NIaHOBM!.

12.

MeToau Ha yJetbe:
lMpenaBatsa, TMMCKa paboTa, npeAasatba Ha rocTy npedasayy, u3paboTka v NpeseHTauuja Ha NPOEKTHU 3a0a4m u
cemuHapcku paboty.

13.

BkyneH pacnonoxus ¢oHa Ha Bpeme 180

14.

Pacnpegen6a Ha pacnonoXusoTo Bpeme 36+24+24+24+72=180

15.

®opmK Ha HAaCTaBHUTE aKkTUBHOCTU 15.1 lNpenasatba — TeopeTcka HacTasa 36 vacosm

15.2 | Bex6u (nabopaTopucku, 24 vyacosm
ayaMTOPMUCKM), CEMUHAPH, TUMCKa
pabota

16.

Jpyru hopmm Ha akTUBHOCTM 16.1 [MpOeKTHW 3agaum 24 yacosu

16.2 CamocTojHuM 3agayn 24 yacosu

16.3 | [lomalwHO yyere 72 yacosu

17.

HauunH Ha oueHyBare
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171 TecToBu 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (npeseHTauuja: NCMeHa 1 ycHa) 50 6ogosu
17.3. | AKTMBHOCT M y4ete 20 6ogosm
18. | Kputepuymu 3a oLeHysarbe (60a08u/oLeHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
of1 69 o 76 Goga 7 (ceaym) (D)
on 77 fo 84 6opa 8 (ocym) (C)
on 85 no 92 6opa 9 (neser) (B)
og 93 go 100 6oga 10 (pecer) (A)
19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTUT 60% ycnex oa cute NPeanCrMTHY akKTUBHOCTY
20. | Jasuk Ha Koj ce M3BeayBa HacTaBaTa MakenoHcku u AHrnUCKK
21. | MeToq Ha cnefetbe Ha KBaNUTETOT Ha HacTaBaTa CamoeBanyauuja
INutepatypa
3apgonxuTenHa nuTeparypa
Eggj. AsTop Hacnos M3naBau FoauHa
1. | J. Northcote-Green, R. Wilson | Control and automation of electric Taylor & Francis | 2007
291 power distribution systems Group, LLC
Fusco and M. Russo Adaptive Voltage Control in Power Springer-Verlag | 2007
2. Systems - Modeling, Design and London Limited
Applications
3 D. Popoyic, D. Bekut, V. Specijalizovani DMS algoritmi DMS Group 2004
" | Treskanica
22.
[lononnuTtenHa nutepartypa
Zggj. AsTop Hacnos /3pasay FoavHa
V. Strezoski, D. Janjic Sistem regulacije napona radijalnih FTN u Novom 1996
1. distributivnih mreza Sadu, MP
22.2. Stylos, Novi Sad
V. Borozan Rekonfiguracija srednjenaponskih ETF, 1996
2 distributivni_h mreza prir.ne.nom" Univerzitet u
' metoda estimacije i optimizacije - Beogradu
doktorska disertacija
3 Opyra akTyernHa nuTepatypa o
' cnmcaHuja n KoHdepeHLmumn
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YpaByBame Ha eJIeKTPOEHePreTCKU CUCTEMHU

1. Hacrnos Ha HacTaBHWOT NpegMeT YnpaByBar-e Ha eneKkTPOEHepreTCku CUCTEMM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama ®akynTeT 3a eNneKTPOTEXHMKA 1 MHGOPMALICKIA
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrmm
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap A v 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacrtasHuk [-p Anekcangpa Kpkoneea Matecka
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
OcnocobeHocT 3a peluaBatbe Ha nNpobrnemn noBp3aHu co paboTata v ynpasyBareTo Ha EEC.
11. | CogpxuHa Ha nporpamara:
CTpykTypa Ha CoBpeMeHuTe cucTemu 3a ynpasyeawe Ha EEC. Xuepapxuja Bo ynpaBysaweto Ha EEC. SCADA cuctemm
W ynpaByBayku LeHTpU. ANropuTMI 1 (hyHKUMK Ha cucTemuTe 3a ynpayBawe Ha EEC. LieHTpanuaupaHo ynpaByBate Ha
EEC. [leyeHtpanuavpaH npuctan Bo ynpasysaeTo Ha EEC. Mpobnem Ha napanenHo v auctpubyupaHo npolecuparse
Bo EEC. Mpobnem Ha npoLieHka Ha cocTojon Ha EEC. MeTtoam 3a npoueHka Ha cocTojou Bo EEC. Perynauuja Ha akTuBHM
MOKHOCTU 1 ppekBeHLuja. Perynauuja Ha HanoHu n peakTusHu MokHocTu. Cuctemcku yenyru Bo EEC. BoHpegHa
paboTHa coctojba Ha EEC. Mpobnem Ha exoHomcku gucneumHr. Mpobnem Ha onpeaenysake Ha ONTUMATHU MOKHOCTM 1
HanoHu Bo EEC 1 MeToam 3a Heroso peluasare. ANropuTMn 3a AUCTpubynpaHo onpeaenyBare Ha cocTojou Bo EEC 1
npecMmeTka Ha TEeKOBW Ha MOKHOCTMU.
12. | MeTogw Ha yyere:
lMpenaBarba NOAAPKaHW CO MPE3EHTaLMM NPeKy CMajaoBu, MHTEPAKTVUBHI NpeaaBatba, BexOu (KOpUCTere Ha onpema u
cohTBEPCKM NakeTy), TUMCKa paboTa, CTyauja Ha cryyaj, MOKaHETU roCTM NpeaBaym, cCamocTojHa n3paboTka u ogbpaHa
Ha NpOeKTHa 3afava 1 cemmuHapcka paboTa, yyere BO eNEKTPOHCKO OMKPYXyBare (popymu, KOHCynTaLmuu).
13. | BkyneH pacnonoxus (poHz Ha Bpeme 180
14. | Pacnpenenba Ha pacnonoxmeoTo Bpeme 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTY 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosw
15.2 | Bex6u (nabopatopucku, 24 vacosm
ayauTOpUCKM), CEMUHApK, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [MpoeKTHM 3agayn 24 yacosm
16.2 CamocTojHuM 3aga4K 24 yacosu
16.3 | JomaLlHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6oaosu
17.2 | CemvHapcka paboTa/npoekT (Mpe3eHTauuja: MMCMEHa 1 yCHa) 50 Gogosm
17.3. | AKTMBHOCT M y4ere 20 6ogosu
18. | Kputepuymu 3a oLieHyBarbe (6040B1/oLEHK) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wect) (E)
of 69 fo 76 Goga 7 (ceaym) (D)
og 77 po 84 6oga 8 (ocym) (C)
of 85 0o 92 6oga 9 (neser) (B)
o 93 no 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCTUT 3aBpLueHu aktueHocTn 15.1-16.2
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa Make[oHCKW U AHFINCKK
21. | MeTop Ha cnefetbe Ha KBanNWUTETOT Ha HacTaBata CamoeBanyauuja
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22.

Nutepatypa

3apgonxuTenHa nuTepartypa
Pen.
600j AsTOp Hacnos N3pnaBay loguHa
1. M. Shahidehpour, Y. Wang Communication and Control in |EEE Press, 2003
Electric Power Systems John Wiley and
22.1. Sons, Ltd
A. J. Wood, B. F. Wollenberg | Power Generation, Operation and Second Edition, | 1996
2. Control John Wiley and
Sons, Ltd
3 J. A. Momoh Smart Grid: Fundamentals Of Design | J. Wiley & Sons, | 2012
' And Analysis IEEE Press
HononHutenHa nuteparypa
Pen.
6poi AsTOp Hacnos MN3naBay lognHa
299, 1. P. Kundur Power System Stability and Control McGraw-Hill Inc | 1994
9 A. Abur, Antonio G. Exposito | Power System State Estimation Marcel Dekker | 2004
' Inc.
M. S. Thomas, J. D. Power System SCADA and Smart CRC Press, 2015
3. | McDonald Grids Taylor and
Francis Group
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YnpaByBauyKa TEXHUKA BO €JIEKTPOE€HEePreTCKH CUCTEM

1. Hacros Ha HacTaBHWOT NpegMeT YnpaByBauka TEXHUKA BO NEKTPOEHEPreTCk CUCTEM
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALICK
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEeXHONoruum
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cryaum
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTy
8. HacTaBHuk [-p BaHren ®ywruk
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Lenu Ha npeameTHaTa nporpama (KoMneTeHuun);
CTekHyBaHE KOMMNETEHLM, 3HAEHE U UCTPAXKYBakEe Ha COBPEMEHMTE YNpaByBaYKkM TEXHUKN BO €NEKTPOEHEPreTCKMOT
cucteM. [NpaKTUYHW BELUTUHM 1 3HAEHE 3a HUBHO NpOeKTUpak-e, pexabunutavmja u MoLepHu3aLmja Ha ynpaByBadkuTe
CUCTEMM Crope[ COBPEMEeHaTa WHXeHepeKa NpakTuka.
11. | CogpxuHa Ha nporpamara:
MoTuBaLmja 3a npuMeHa Ha coBpeMeHa ynpaByBayka TexHuka Bo EEC. Mogenupatse 1 cumynadmja Ha ynpasyBadkuTe
npouecy Bo EEC. KoMnoHeHTH Ha ynpaByBayka TexHuka. [Jn3ajH Ha ynpaByBayku cucTemu. XapaBepcki, COPTBEPCKM U
(byHKUMOHaNHK 6aparba Ha ynpaByBauKnUTe CUCTEMM BO eNekTpoeHepreTcku objekt. CTaHgapansauuja Bo
ynpaByBaukata TexHuka Ha EEC. OppxyBare Ha ynpaByBaukiuTe KOMMNOHEHTU, TEXHOMOLLKM BEK M pexabunutaumja.
AHanusa TpoLloup-eeKTy 3a BoBeyBare COBpEeMeHa ynpaByBayka TexHuka Bo EEC.
12. | MeToau Ha yyeme:
lpenaBatrba NOAAPKAHM CO MPE3EHTaLMKM NPeKy CNajoBu, HTEPAKTUBHI NpeaaBakba, BexOu (KOpUCTEHE Ha onpema u
codTBEpCKM NakeTn), TUMCKa paboTa, CTyauja Ha cnyyaj, NoKaHeT rocTy npegasayu, u3paboTka Ha cemuHapcka paboTa,
yyere BO eNeKTPOHCKO OMKpYXyBarse (popymu, KOHCynTaLum).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHWUTE aKTUBHOCTM 15.1 MpegaBatba — TEOPETCKa HacTaBa 36 yacosw
15.2 | Bexbu (nabopatopucku, 24 Yyacosm
ayauTOpMUCKM), CEMUHapH, TUMCKa
pabota
16. | Opyrv hopmm Ha aKTUBHOCTM 16.1 [pOeKTHM 3aga4u 24 yacosu
16.2 | CamocTOjHM 3aaaum 24 yacosu
16.3 | [JomaLlHoO yyerbe 72 yacosu
17. | HaumH Ha oLeHyBare
171 TecToBM 30 6ogosK
17.2 | CemuHapcka paboTa/npoekT (Mpe3eHTauuja: TMCMEHa 1 yCHa) 50 6ogosu
17.3. | AKTMBHOCT 1 yyere 20 6oposu
18. | Kputepuymu 3a oueHyBsarse (6040B1/OLEHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecrt) (E)
on 69 o 76 6ona 7 (cepywm) (D)
op 77 o 84 Gopa 8 (ocym) (C)
on 85 10 92 bona 9 (neseT) (B)
on 93 po 100 6opa 10 (gecer) (A)
19. | Ycnos 3a noTnuc 1 nonarate Ha 3aBpLUeH UenuT MpeseHTauuja Ha cnyyaj 3a aHanu3a 1 UCTpaxyBarse -
MaTepujani 3a Temarta Ha CeMMHapCKUOT TPYA.
20. | JasuK Ha Koj Ce n3BeyBa HacTaeata MakeJOoHCKM 1 AHIIMCKN
21. | MeToa Ha cnefetbe Ha KBanuTETOT Ha HacTaeaTa VHTepHa eBanyauuja 1 aHkeTa.
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Nutepatypa

3agonkuTtenHa nuTteparypa

zsgj' AsTOp Hacnos MN3naBsay loguHa
1. | HonpmaH Huce YnpaByBauka TEXHMKa, LLIECTO KanudhopHuja 2011
22.1. n3gaHve MONMTEXHUYKM
YHUBEP3NUTET
2 CsanaH bacy MpupayHuK 3a MHCTPYMeEHTaLMja U Enceswep 2019
' ynpaByBake
3.
JononHuTtenHa nutepartypa
Zzgj' AsTOp Hacnos WN3naBay loonHa
222. 1 Llon Mek JoHang, YnpaByvBauka TeXHUKa BO LPL Mpec 2006
' TpadocTaHMum
2.
3.
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du3MKa Ha )KUBOTHA CPpeJUHA

1. Hacrnos Ha HacTaBHWOT NpegMeT ®usmka Ha KMBOTHa cpeauHa
2. Kog
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHGOPMALIUCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TeXHoNoruum
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cryauu
6. Akapemcka roguHal/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTL
8. HacTaBHuk [-p WeaHa Cangesa, [1-p [luxHuga CrojaHoBCKa-
eopruescka
9. lMpenycnoBs 3a 3anuilyBare Ha NpeamMeToT HeMma
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumun):
JunnomupannTe CTYAEHTW Ha LOKTOPCKM CTyauM of obracTa Ha dmankaTa Ha XWBOTHA CpeaunHa Ce MOAroTBEHM Aa ce
cnpaBsaT CO eKOMOLKNTE Npobremm LWTO Ce jaByBaaT Ha MPeCcekoT Ha pasnuyHK obrnactv Ha uankaTa (dusnka Ha
3pauetse, 3emja, Boga u atmocepa, bruoduanka, KOHAEH3MpaHa MaTepuja, husudka xemuja). Tue UCTO Taka ke Moxart
KpeaTMBHO Aa ro MpUMEHAT CTEKHATOTO 3HaeHe BO NMPaKCa, KOe Haora MpUMMeHa BO pasninyHu 06nacTu Ha HaykaTa,
UCTPaXyBaH-ETO, MHLYCTpUjaTa U YCNyri BO jaBHUOT U NPUBATHUOT CEKTOP.
11. | CogpxuHa Ha nporpamara:
OBoj NpegmMeT e An3ajHUpaH Co Lien Aa unyCcTpupa MHOTY acnekTi Ha duankata LWTo ru ondakaaT NpoLecuTe BO
KMBOTHaTa CpeanHa BO HaLMOT CEKOjAHEBEH XWUBOT M BO NpupoaHuTe deHomern. KypcoT 06e36eayBa HEKOM OCHOBHM
MaTeMaTUYKI BELUTUHW, HEOMXOAHM 3a LenoCcHO pa3buparbe Ha onuiwaHuTe nojasu. Toj ondaka: OCHOBM Ha
TEPMOAMHAMIKa BO YOBEKOBATA OKOMMHA; COCTaB, CTPYKTYpa M AMHAMIKA Ha aTMocepaTa; XMAPOSOLKMOT LMKNYC Ha
3emjaTa M MexaHu3MuM 3a TPaHCNOPT Ha Bofda BO aTMocdepa U BO 3emjaTa; cneundmnyHN eKonoLLKM Npobnemm Kako LTo
ce 3aragyBameTo co OyyaBa, ocupomalLyBar-e Ha pecypcuTe 1 rnobanHoTo 3aToNNyBake BO KOHTEKCT Ha LIENOKYMHOTO
pasbupatbe Ha AMHamMuKaTa Ha aTMocepaTa, 030H, 030HCKa ynka W edhekT Ha CTakneHa rpagvHa; npobnemu co
nobapyBaykaTta Ha eHepritja 1 MOXHUTE MPUAOHECU Ha OBHOBNMBUTE M3BOPU BO CHAbyBatbe CO eHepruja, n MHOTYy Apyru
Pa3nNUYHM TEMU Of HALLETO OMKPYKYBak-E.
12. | MeToau Ha ydetbe:
MpenaBatsa, TMMCKA paboTa, NpeaaBarba Ha rocTy npeaasayy, u3paboTka 1 NpeseHTauuja Ha NPOEKTHM 3aaaun v
cemuHapcku paboty.
13. | BkyneH pacnonoxus (poHA Ha Bpeme 180
14. | Pacnpenen6a Ha pacnonoxweoTo BpeMe 36+24+24+24+72=180
15. | ®opmMu Ha HaCTaBHUTE aKTUBHOCTY 15.1 MpegaBatba — TEOPETCKa HacTaBa 36 yacosw
15.2 | Bexbu (nabopatopucky, 24 yacoBy
ayauTOpMUCKM), CEMUHapH, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTM 16.1 [pOeKTHM 3a4a4u 24 yacosw
16.2 CamocCTojHM 3agaym 24 yacosu
16.3 | JomaLHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBM 30 6ogosu
17.2 | CemvHapcka paboTa/npoekT (Mpe3eHTauuja: MMCMEHa W yCHa) 50 Gogosm
17.3. | AKTMBHOCT U yyete 20 6oposm
18. | Kputepuymu 3a oLieHyBarbe (601081/OLEHK) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wect) (E)
of 69 fo 76 6oga 7 (ceaywm) (D)
on 77 fo 84 6opa 8 (ocym) (C)
of 85 0o 92 Goga 9 (neser) (B)
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on 93 po 100 6opa 10 (gecer) (A)
19. | Ycnos 3a noTnuc 1 nonararse Ha 3aBpLUEH UCIUT 60% ycnex of cuTe NPeanCUTHU aKTUBHOCTY
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeLOHCKM 1 AHIICKN
21. | MeToa Ha cnegetbe Ha KBanWTETOT Ha HacTaBata CamoeBanyauuja
Nutepatypa
3aponxuTenHa nuteparypa
zsgj. AsTOp Hacnos MN3naBay lognHa
22.1. 1. | Egbert Boeker, Rienk van Environmental Physics: Sustainable | John Wiley & 2011
Grondelle Energy and Climate Change Sons
2. | Nelson Bolivar Environmental Physics Arcler Press 2018
3.
22 DHononHuTtenHa nuTepatypa
Pen.
6p0j AsToOp Hacnos MN3naBay loonHa
Nigel Mason and Peter Introduction to Environmental Taylor and 2001
299 1. | Hughes Physics: Planet Earth, Life and Francis
o Climate
Mile Dzelalija ENVIRONMENTAL Physics CreateSpace 2014
2 Independent
' Publishing
Platform
3.
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127 daekcuomiau npeHocHu EEC - Mogeiupame U yripaByBambe
1. ®nekcnbunHm npeHocHn EEC - mopenupatbe n
Hacnoe Ha HacTaBHMOT NpeameT
ynpaByBaHe
2. Koa
3. Cryaucka nporpama ENT
4, OpraHn3satop Ha cTyauckaTa nporpama dakynTeT 3a eNneKTPOTEXHUKA U MHGOPMAaLMCKL
(eamHWUa, OBHOCHO WHCTUTYT, KaTeapa, Oaaen) TEXHONOrnM
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uumknyc cTyamm
6. Akagemcka roguHa/cemectap VA v 112 7 Bpoj Ha EKTC 6.00
KpeamTy
8. HacTaBHuk [-p Josuua Bynetuk, [-p Mupko TogopoBcku
9. MpeaycrnoB 3a 3anuLlyBame Ha NpeamMeToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
CosnapyBeare Ha MOJEnnTe Ha ypeauTe Co eHepreTcka enekTpoHuka Bo EEC 1 HaunHuTe Ha HIBHA NpuMeHa 3a
ynpaByBake CO TEKOBUTE Ha aKTUBHA M PeaKTUBHa MOKHOCT, NofobpyBare Ha cTabunHocTa M perynaumja Ha HanoHu BO
EEC. CnocoBHOCT 3a peluaBatbe Ha CrIoXeHM NpakTUYHW NpobrieMu of NpUMeHaTa Ha ypeam Co eHepreTcka
enekTpoHuka Bo EEC co kopucTere Ha pasninyHu CUMynauuoHn NakeTy.
11. | CoapxmHa Ha nporpamara:
BoBen BO KOHLENTUTE Ha eHepreTckaTa enekTpoHKKa. MpuHUMN Ha paboTa 1 Modenupare Ha EHEPreTcKUTe KOHBEPTOPH.
lMoBp3yBatse Ha ypeauTe co eHepreTcka enektpoHuka Bo EEC. Tunosu Ha FACTS ypeau v HUBHa npumeHa 3a
nopobpysarbe Ha pabotata Ha EEC. Perynauuja Ha TEKOBUTE Ha aKTUBHU U PeakTUBHI MOKHOCTU. Perynaumja Ha
HanoHw. Mogo0pyBatbe Ha NPUAMKUTE NPK CTATUYKa U AMHaMUYKa cTabunHocT. OnTumarnHa nocTaBeHoCT,
OMMEH3VNOHMPakLE W MOTELIKOTMM BO YNpaByBareTo. [pumeHa Ha codhTepcku nakeTu 3a aHanuaa Ha EEC co rpageHm
FACTS ypeaw.
12. | MeToaw Ha yyerse:
lMpenaBata NOAAPKaHW CO NPE3eHTaLMKM NPeKy CMajaoBu, HTEPAKTVBHI NpeaaBatba, BEXOU (KOPUCTEHE Ha Ompema
coqpTBEPCKM NaKkeTH), TUMCKa paboTa, CTyauja Ha cryyaj, NoKaHeTU roCcTU NpeJaBayu, camocTojHa uspaboTtka 1 oabpaHa
Ha NPOeKTHa 3ada4a U ceMuHapcka paboTa, yuetbe BO eNEeKTPOHCKO OMKPYXyBatbe (hopyMU, KOHCYNTaLmK).
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HaCTaBHUTE aKTUBHOCTU 15.1 lNpenaBar-a — TeOpPETCKa HacTaBa 36 vacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
AyAMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmu Ha akTUBHOCTU 16.1 [MpOEeKTHM 3agaum 24 vyacosm
16.2 CamocTojHM 3a8a4K 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaunH Ha oueHyBatbe
171 TecToBu 30 6ogosu
17.2 | CemmHapcka paboTa/npoekT (MpeseHTauuja; MMCMeHa 1 ycHa) 50 6oposw
17.3. | AKTMBHOCT M y4ete 20 6ogosm
18. | Kputepuymn 3a ougHysare (6o108M/oLEHKa) [0 59 6oga 5 (ner) (F)
on 60 go 68 6oga 6 (wecr) (E)
oA 69 1o 76 Goga 7 (cegym) (D)
of 77 fo 84 6opa 8 (ocym) (C)
op 85 no 92 6opa 9 (neser) (B)
oa 93 8o 100 6oga 10 (necer) (A)
19. | Ycnos 3a noTnuC 1 nonarawe Ha 3aBpLUeH UCTUT Peanuaupanu aktueHoctv og 15.1 0o 16.3.
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20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakenoHcku 1 AHFIMCKM
21. | MeToq Ha crnefetbe Ha KBanuTeToT Ha HacTaBaTta WHTepHa eBanyaumja n aHKeTH.
Nutepatypa
3agomxkutenHa nutepartypa
Zzgj. AsTOp Hacnos W3naBay FoauHa
1. | X. P. Zhanq, C. Rehtanz, B. Flexible AC Transmission Systems - | Springer, ISBN | 2006
Pal Modelling and Control 978-3-540-
30606-1
G. Benysek Improvement in the Quality of Springer, ISBN | 2007
22.1. 2. Delivery of Electrical Energy using | 978-1-84628-
Power Electronics Systems 648-3
A. Pina Martins, V. Kati¢, M. Advanced power electronics Novi Sad, 2010
22. Todorovski, N. Demirovi¢ application in power systems Fakultet
3 Tehnickih
' Nauka, ISBN
978-86-7892-
259-6
HononHutenHa nutepartypa
Pen.
.| ATO Hacnos W3paBay FoguHa
222. | 6poj P A A
1.
2.
3.
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128 doToHUKa
1. Hacros Ha HacTaBHWOT NpegMeT doTOHMKA
2. Kog
3. Cryaucka nporpama ENT
4. OpraHu3aTtop Ha CTyauckaTa nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MH(OPMALMCKN
(eauHMLa, OAHOCHO MHCTWTYT, KaTeapa, ofnen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LWKMYC) TpeT uuknyc cTyaum
6. | Akagemcka roguHa/cemecTap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeguTm
8. HacTtaBHuk [-p Maprapwuta 'vHoBCKa
9. [MpenycrnoB 3a 3anuLuyBame Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHuun):
CrekHaTV 3Haeta 3a NPUMEHa Ha (hOTOHMKATa BO KOHCTPYKLUMjaTa 1 MPUHLMMOT Ha paboTa Ha ypeauTe Kou MMaaT LUMPOK
CrekTap Ha annuKkaLlum Bo CeKTpoCcKonujaTa, xonorpadujata, OCBETNEHWETO, ANUCNTIE] TEXHOMNOrMUTE, MeauLmMHaTa,
TENeKoOMyHuKkaLuuTe, MeTpororujata, 6uothoToHMKaTa 1 ., Kako 1 3HaeH-a 3a HajCOBPEMEHUTE MPOyYyBakba BO
obnacra Ha HaHOOTWHKATa W HejanHaTa NpUMeHa.
11. | CoapxuHa Ha nporpamara:
MpocTuparbe Ha CBETNMHA BO aHW30TPOMNHA AMENEKTPUYHA CPEeaMHa: nonapusaumja, NpoCTpare, MaTpuyeH
thopmanusam, pecnekcuja. Mogudukauuja Ha ONTUYKUTE CBOjCTBA: ENEKTPOONTUYKN e(heKTH, hoToedekTu, enacro-
aKyCTUYHM-MarHeTHU edpekTn. EnekTpo-onTuykW ypeam 1 cUCTEMU: Tacepu, CBETNEYKN MOAM, OPraHCKU CBETIEYKM
QMOAM, COHYEBM KENWW, TEYHOKPUCTANHK Juncren, eMUcoHn gucnneu. Enektpodopesa; Enexktpoxpomusam - npumeHa
BO ucnnej TexHonornnte. HenuHeapHu enekTpo-onTUYKK MaTepujani 1 ypeau. HaHo(oToHMKa (POTOHCKM KpucTanw,
MWKPOMPasHUHK, NONIMMEPHN Onanu, HaHO-ChOTOBONTAMLM, ONTUYKM MeTamaTtepujani, DOTOHCKW enacTomepy). OnTuykm
CTanuun - Mepere Ha HaHOMETAPCKO HMBO. [epCneKTVBM BO Pa3BojoT 1 MPUMEHaTa Ha HaHOGOTOHMKATA.
12. | MeToau Ha yuete:
MpenaBatba NOAAPKAHM CO MPE3EHTaLMM MPeKy CMajioBu, HTEPAKTVUBHW NPeaaBakba, BeXOU (KOpUCTEHE Ha onpema u
coTBEPCKM NAKETH), TUMCKA paboTa, MOKaHETW roCTM NpeAaBayn, caMmocTojHa M3paboTka u oabpaHa Ha NpoekTHa
3apjava u cemuHapcka paboTa, yuere BO ENEKTPOHCKO OMKPYXyBakse (hopymMu, KOHCYnTaLum).
13. | BkyneH pacnonoxus oHa Ha Bpeme 180
14. | Pacnpegnenba Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HacTaBHWUTE aKTUBHOCTY 15.1 lMpenaBar-a — TeOpeTCKa HacTaBa 36 vacosu
15.2 | Bex6u (nabopatopucku, 24 yacosu
AyAMTOPUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmm Ha akTUBHOCTH 16.1 [MpoekTHM 3agaun 24 yacosu
16.2 CamocTojHuM 3a8a4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosu
17. | HaumH Ha oLeHyBare
17.1 TecToBM 30 6ogosu
17.2 | CemuHapcka paboTa/npoekT (NpeseHTauuja; MMCMeHa 1 yCHa) 50 6oposw
17.3. | AKTMBHOCT 1 y4ete 20 6ogosm
18. | Kputepuymn 3a oueHysarse (Gonosu/oLeHka) [0 59 6oga 5 (ner) (F)
on 60 go 68 6oga 6 (wecr) (E)
o 69 o 76 6oga 7 (cepym) (D)
of 77 oo 84 6opa 8 (ocym) (C)
on 85 0o 92 Gopa 9 (neser) (B)
o 93 go 100 Goga 10 (mecer) (A)
19. | Ycnos 3a noTAKC 1 nonarawe Ha 3aBpLUeH UCTUT 60% ycnex of cuTe NPETXOAHM aKTUBHOCTM
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20. | Jasuk Ha Koj ce u3BeayBa HacTaBata MakenoHcKku 1 AHFIMCKK
21. | MeToa Ha cnefere Ha KBanuTeToT Ha HacTaBata CamoeBanyauuja
Nutepatypa
3agomxutenHa nuteparypa
Pepn.
6p0] AsTOp Hacnos M3naBay FoauHa
1. | Sergey V. Gaponenko, Hilmi | Applied Nanophotonics Cambridge 2018
221 Volkan Demir University Press
Thomas P. Pearsall Photonics Essentials McGraw-Hill 2009
2. Professional
Pub
22. 3 Sergey V. Gaponenko Introduction to Nanophotonics University Press | 2010
' Cambridge
OononHutenHa nutepartypa
Pen.
.| ABTO Hacnos /3pasay FoavHa
222. 6poj P A A
1. B. Saleh, M.C. Teich Fundamentals of Photonics Willey Series 2006
2.
3.
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129 CraTucTHYKa aHAJ/IM3a Ha N0AaTOLU (reHepu4YKHy npeaMeT)
1. Hacrnos Ha HacTaBHWOT NpegMeT CraTucTuyka aHanusa Ha nogaToLm
2. Kog
3. Cryaucka nporpama EUT, MT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MHEOPMALMCKH
(egnHMUA, OBHOCHO MHCTUTYT, KaTeapa, Ofaen) TEXHOMOrMM
5. CreneH (nps, BTOp, TPET LMKNYC) TpeT uuknyc cTyaum
6. Akapemcka roguHal/cemectap VA wrn 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacrtasHuk [-p AHerta byukoscka
9. [Mpeaycrnos 3a 3anuLLyBame Ha NpeameToT Hema
10. | Llerm Ha npegmeTHaTa nporpama (KoMneTeHumum):
CrekHyBare BELTUHI 3a Npubupatse, NPeTCTaByBakbe 1 OLEHYBakbEe Ha No4aToLm
11. | CogpxuHa Ha nporpamara:
CraTucTuKa 1 CTaTUCTUYKO pasMUCITyBatbe. [pubrpatse Ha noaaToum 1 Au3ajHNpare Ha UcTpaxyBarweTo. M36op Ha
anaTku 3a Bu3yanuaupatrse Ha nogatouute. OnuwyBare Ha MHOXeCTBaTa of, nogartouu. Mporpamupatbe B R.
3abenexyBate Ha BPCKM 1 pasnuKu, U3BNEKyBare 3akmyvoLyn. OCHOBHW NouMMK of BepojaTHOCT. CryyajHu MPOMEHNNBM
W HUBHM pacnpenenbun. ToukacTu oueHkK. MHTepBanu Ha gosepba. TecTuparse Ha xunoTesun. Kopenauwja u perpecuja.
Teopuja Ha yyerse 1 060NWTYBaHE
12. | MeTogu Ha yJetbe:
lMpenaBata NOAAPKaHN CO NPE3eHTaLMKM Npeky CMajaoBu, MHTEPAKTVBHI NpeaaBatba, TabopaTopucki Bexou
(KopuCTetse Ha onpema 1 CohTBEPCKM NaKeTH), TMMCKa paboTa, yyere BO ENEKTPOHCKO OMKPYXyBare (popymu,
KOHCYynTaLmm).
13. | BkyneH pacnonoxus (poHa Ha Bpeme 180
14. | Pacnpeaen6a Ha pacnonoxueoTO BpeMe 36+24+24+24+72=180
15. | ®opmu Ha HacTaBHUTE aKTUBHOCTY 15.1 lNpenaBarba — TEOPETCKA HacTaBa 36 yacosu
15.2 | Bex6u (nabopatopucku, 24 vacosm
AyAMTOPHUCKM), CEMUHAPW, TUMCKa
pabota
16. | Opyrv popmm Ha aKTUBHOCTU 16.1 [MpoeKTHM 3agaun 24 yacosu
16.2 CamocTojHu 3aga4u 24 yacosu
16.3 | [lomawwHo yyere 72 yacosm
17. | HauunH Ha oueHyBatbe
171 TecToBu 0 6ogosm
17.2 | CemnHapcka paboTta/npoekT (NpeseHTauuja; NMCMeHa 1 ycHa) 60 60g0BK
17.3. | AKTMBHOCT U y4ete 20 6ogosm
18. | Kputepuymn 3a ougHysarbe (60108M/oLEHKa) 10 59 6ona 5 (ner) (F)
og 60 go 68 6oga 6 (wecr) (E)
oz 69 fo 76 Goga 7 (ceaym) (D)
og 77 oo 84 6opa 8 (ocym) (C)
on 85 po 92 6oga 9 (neser) (B)
oA 93 ao 100 6oga 10 (mecer) (A)
19. | Ycnos 3a noTnuMc 1 nonararse Ha 3aBpLUEH UCTUT Hema
20. | Jasuk Ha Koj ce n3BeayBa HacTaBaTa MakeaoHCKM 1 AHrIMCKK
21. | MeTop Ha cnefere Ha KBanWUTETOT Ha HacTaBaTa camoeBarnyaumja
‘ 22 \ Nurtepatypa
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3agonmkuTenHa nure patypa

Esgj. AsTOp Hacrnos MN3paBay loonHa
1. | Nathan Yau Visualize This: The Flowing Data Wiley 2011
22.1. Guide to Design, Visualization and
Statistics
9 G. Jay Kerns Introduction to Probability and 2010
' Statistics Using R
3.
[lononHuTtenHa nutepartypa
Pen.
999 600j AsTOp Hacnos MN3pnaBay loguHa
1.
2.
3.
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130 HHPpopmanucKa 6e36eJHOCT (reHepUu4KM NpeaMeT)
1. | Hacnos Ha HacTaBHWOT npegmeT WHdpopmauucka GesbegHocT
2. | Kog
3. | Cryaucka nporpama ENT
4. | OpraHusaTop Ha cTyauckaTa nporpama
(SMHHLLA, OHOCHO MHCTHTYT, KATEAPA, OAEN) dakynTeT 3a eneKTPOTEXHUKA 1 MHEOPMALIMCKM TEXHONOMMN
5. | CreneH (np., BTOP, TPET LMKITYC) TpeT uuknyc cTyanm
6. | Akagemcka roguHa/cemecTap VA v 112 7 Bpoj Ha EKTC 6.00
KpeauTu
8. HacTtaBHuk [-p BaneHTuH Pakosuk, [1-p AnekcaHgap Puctecku
9. [MpenycnoB 3a 3anuLuyBare Ha NpeameToT Hema
10. | Llenu Ha npeameTHaTa nporpama (KoMneTeHLun);
OcnocobeHocT 3a pasbupatrbe Ha NpuHUMNKUTe 3a MHdopmaLmcka besbeaHocT Bo copemenn VKT cuctemu.
11. | CogpxuHa Ha nporpamara:
KoHuentn 3a uHdpopmauwja, HejauHa 0bpaboTka, NpeHoc u cknaguparbe. KoHuentn 3a nHgopmaumcka 6es3besHocT npu
CKIazmparse M NpeHoc Ha MHgopmauuy. YnpasyBare o MHdopmaLycka 6esbeaHocT. HanpeaHn kpuntorpadcku
TEXHWUKW 3a MHopmaLcka Be3benHocT. [n3ajHuparse M aHannaa Ha CUrypHOCHW MEeXaHU3MU U MPYMEHA BO PasnuyHm
TexHonorun. CurypHocHu acnektu Ha cospemenn UKT cuctemu (5G, 10T, cuctemu Bo obnak, cuctemu 3a ronemu
noJaToLy, AUrMTanHW BanyTi UTH.). AHanu3a Ha TpeHZoBw Bo cajbep 6e36egHoCT. PaHnuneocTy, 3akaHn 1 Hanagy Bo KT
cuctemu. besbegHoceH MoHUTOPWHE Ha WKT cuctemm u guritanHa opeHauka.
12. | MeToau Ha yJetbe:
VIHTepaKTUBHI NpefaBatba, BeXOM (KopucTere Ha onpemMa 1 CohTBEPCKW NakeTu), TuMcka paboTa, cTyauja Ha cnyyaj,
NMOKaHeTM rocTW NpefaBayy, CaMocTojHa 13paboTka v ogbpaHa Ha NPOeKTHa 3agava U cemuHapcka pabota, online yuerse.
13. | BkyneH pacnonoxus (oHa Ha Bpeme 180
14. | Pacnpegnen6a Ha pacnonoxueoTo Bpeme 36+24+24+24+72=180
15. | ®opmMu Ha HAaCTaBHWUTE aKTUBHOCTM 15.1 lpenaBatba — TEOPETCKA HacTaBa 36 yacosu
15.2 | Bexbu (nabopatopuckm, 24 yacosu
ayaMTOPMUCKM), CEMUHAPU, TUMCKA
paboTa
16. | Opyrv hopmm Ha aKTMBHOCTU 16.1 [poeKTHM 3aga4n 24 yacosu
16.2 | CamocTojHu 3agaum 24 yacosu
16.3 | [lomaLlHoO yyere 72 yacosm
17. | HaumH Ha oueHyBare
17.1 TecToBm 50 6ogoBu
17.2 | CemmHapcka paboTa/npoekT (NpeseHTauuja; MMCMeHa 1 ycHa) 40 6og08M
17.3. | AKTMBHOCT M y4ete 10 6ogosw
18. | Kputepuymn 3a oueHysarse (6o0Bu/oLeHKa) 10 49 6opo8K 5 (ner) (F)
oz 50 go 59 6ogosu 6 (wecr) (E)
o 60 po 69 6ogosw 7 (cegym) (D)
on 70 po 79 6oposy 8 (ocym) (C)
on 80 o 89 6ogosu 9 (neBeT) (B)
on 90 go 100 6oa0BH 10 (meceT) (A)
19. | Ycnos 3a noTnuc 1 nonarake Ha 3aBpLUeH UCnuT PeanuanpaHu nnaHupaHn akTUBHOCTY
20. | Jasuk Ha Koj ce u3BeayBa HacTaBaTa MakeJoHCKu 1 AHrInCKK
21. | MeToa Ha cnefierbe Ha KBanNUTETOT Ha HacTasaTa VHTepHa eBanyaumja v aHKeTH
‘ 22. ‘ Nutepatypa
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3aponmxuTenHa nute patypa

I;zgj' AsTop Hacnos MN3paBay loguHa
1. | William Stallings Cryptography and Network Prentice Hall 2013
22.1. Security, 6th Ed.
William Stallings and Computer Security: Principle and | Pearson 2017
2. | Lawrie Brown Practice, 4th Edition (ISBN-10:
9780134794105)
3.
OononHutenHa nutepatypa
I;zgj' AsTop Hacnos MN3naBay [oauHa
22.2. MMy6nukaumm og obnacta Ha
1. uH(hopmalmcka 6e3beaHoCT U
cajbep-6e36eaHocT
2.
3.
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131 MeTpoJioryja v HanpeJHU METOJM 3a 06e36eAyBambe KBAJIUTET (reHepUuYKHU

npeaMer)
1. HacroB Ha HCTABHYOT MpeaveT MeTponoruja n HanpeaHn meToau 3a obesbenysare
KBanutet
2. Kon
Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA U MHOPMALMCKM
(eanHMLA, OBHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMorM
5. CreneH (nps, BTOP, TPET LMKIYC) TpeT umknyc cryaum
6. Akapemcka roanHal/cemecTap Bpoj Ha
/1 wnm 112 7. EKTC 6.00
KpeauTU
8. | HactaBHuk npod. a-p Mapuja YyHoesa-bnajep
9. | lNpenycnos 3a 3anuLLyBake Ha NpegMeToT Hema

10. | Uenw Ha npegmeTHaTa nporpama (KOMNeTEHLM):

CrekHyBarbe 3Haeke 3a onLITa METPOSIOrMja U HanpeaHU MeToay 3a 0be3benyBate KBanuTeT

11. | CoapxuHa Ha nporpamara:

Bosen Bo meTponoruja. Obnactu Ha meTponorujata. MeTponoluka TepmuHonoruja. EQMHCTBO Ha MepersaTa, MepHa
CNeAnuBOCT U MeryHapoaeH CUCTEM Ha eauHULM Mepku. Peanusauuja Ha 4edUHULAM HA MEPHUTE eOuHMLK,
pedepeHTHM eTarnoHn 1 HUBHA AuceMuHaLmja. MeTponoLuka uHepacTpykTypa. Kapaktepuctuki Ha Mepuna 1 HUBHa
npumeHa. Obesbenysatbe KBanUTET BO Mepersata 1 kanubpauuute. TecTupare Ha 0cnocobeHoCT 1
merynabopatopucku cnopendu. MeTponoruja kako Hay4Ha anaTka Bo ynpaByBakeTO Ha KBanuTeT. HanpeaHu npuoau
koH 00e30efyBatbe KBANMTET (MPOLIECEH NpUCTaN, HAaNPEAHN CTaTUCTUYKA U MaTeMaTUYKN METOAM, A13ajH Ha
ekcnepumeHt, DMAIC 1 wecT-curma). KomnnekceH npuctan koH ToTaneH keanutet. Metponoruja n o6e3besyeame
kBanuteT 3a MHaycTpuja 4.0. KT 3a HayuHa meTponorvja n obe3benysate kBanuteT.CTyamucki npumepu Ha
METPOIOLLKM CUCTEMI 1 MPUMEHA Ha HanpeaHW MeToaM 3a 006e30eyBatbe KBanuTeT.

12. | MeToaM Ha y4etbe:
MpenaBarba, TUMCKa paboTa, NpeaaBarka Of rocTy NpegaBavy, MPOEKTU M CEMUHAPCKK paboTy

13. | BkyneH pacnonoxws ¢oHz Ha Bpeme 180
14. | Pacnpegenba Ha pacnonoxnBoTo Bpeme 36+24+24+24+72=180
15. | ®opMuK Ha HacTaBHWTE aKTUBHOCTY 15.1 | MNpenaBatba — TEOpETCKA HAacTaBa 36 vacosm
15.2 | Bex6u (nabopatopucky, 24 yacosu
ayauUTOPHCKM), CEMUHApU, TUMCKa
pabota
16. | [pyrv doopmu Ha aKTMBHOCTY 16.1 | MpoekTHM 3aga4u 24 yacosm
16.2 | CamocTojHM 3aaum 24 yacosu
16.3 | [omallHo yyere 72 yacosm
17. | HaunH Ha oueHyBare
171 TectoBm 0 6ogoBm
17.2 CemuHapcka paboTa/npoekT (Npe3eHTauuja; NMCMeHa 1 ycHa) 60 bogosu
17.3. | AKTMBHOCT M y4etbe 20 6on0BM
18. | Kputepnymn 3a oLgHyBatse (60a0BI/oLeHKa) Ao 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecr) (E)
oa 69 o 76 6oaa 7 (ceaym) (D)
on 77 fo 84 6ona 8 (ocym) (C)
oz 85 no 92 Gopa 9 (neser) (B)
o 93 go 100 6oga 10 (necer) (A)
19. | YcnoB 3a noTnuc W nonarake Ha 3aBpLUeH UCnuT Hema
20. | Jasuk Ha Koj Ce u3BefyBa HacTaBaTta MakeLOHCKM 1 AHFAIMCKM

262



‘ 21. | MeTop Ha cneferbe Ha KBanuTeToT Ha HacTaBaTa

22.

camoeBarnyauuja
Nurepatypa
3aponxuTenHa nuteparypa
zzgj' AsTOp Hacnos MN3naBay lognHa
1. | Waldemar Nawrocki Introduction to Quantum Metrology: Springer 2019
The Revised S| System and Quantum
Standards
221. 9 Douglas C. Montgomery Introduction to Statistical Quality Wiley 2019
' Control
Alessandro Ferrero; Dario | Modern Measurements: Fundamentals | Wiley-IEEE 2015
Petri; Paolo and Applications Press
3. | Carbone; Marcantonio
Catelani
[HononHutenHa nutepatypa
zzgj' ABTOp Hacnos MN3naBay lopuHa
Howard M. Wiseman, Quantum Measurement and Control Cambridge 2010
1. | Gerard J. Milburn (Modeling and Simulation in Science, | University
22.2. Engineering and Technology) Press
Richard Leach Fundamental Principles of Engineering | Elsevier Inc. 2010
2. Nanometrology (Micro and Nano
Technologies)
T. Haensch, S. Leschiutta, | Metrology and Fundamental Constants | 10S Press, Vol. | 2007
3. | AJ. Wallard (International School of Physics Enrico | 166

Fermi)
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132 CucreMH 3a aKBHU3HIMja HA NOAATOLM U BUPTye/JIHA UHCTPYMEHTALUja

LabVIEW (reHepu4ku npejmer)

1. CucTemm 3a akBu3nLMja Ha NogaToLM 1 BUPTYENHa
Hacros Ha HacTaBHWOT NpeameT :
WHCTpyMeHTaumja Bo LabVIEW
2. Kon
3. Cryaucka nporpama ENT
4. OpraHusaTop Ha CTyauckata nporpama dakynTeT 3a eNeKTPOTEXHMKA 1 MHOPMALMCKM
(eanHMLA, OBHOCHO MHCTUTYT, KaTeapa, oaaen) TEXHOMorM
5. CreneH (nps, BTOP, TPET LMKIYC) TpeT umknyc cryaum
6. Akapemcka roanHal/cemecTap Bpoj Ha
/1 wnm 112 7. EKTC 6.00
KpeauTU
8. | HacraBHuk BoH. npody. a-p Kusko KokonaHckw, BoH. npody. a-p
Mape CpbuHoscka
9. | lMNpemycnos 3a 3anuLyBare Ha NpegMeToT Hema
10. | Llenn Ha npegmeTHata nporpama (KoMneTeHLmm):;
CTekHyBare BELTMHY 33 Npubupatse, NPETCTaBYBakLE 1 OLEHYBAHE HA NO4ATOLM
11. | CoapxuHa Ha nporpamarta:
MpuHLMNK Ha paboTa Ha NoBeKekaHanHW CUCTEMM 3a aKBU3ULMja. TEXHWKM 3a eNUMUHMPatLE Ha LYM Kaj eJHOKPajHU 1
AndbepeHumjanym BnesHo/manesHu kaHanu. KoHuenT 3a BUpTyenHa MHCTpYMeHTauuja 1 nporpamuparse Bo LabVIEW.
BupTyenHa okonuHa, NpOMEHNMBY 1 HUBHO AeKNapupatse, HU3 U MaTpULy, LIMKNYCH, MaLlMHK Ha COCTOj6M, NonuHsa 1
Knactepu, rpadmykn KOpUCHUYKA UHTEpdejc, paboTa co gaToTeku, npubuparbe NogaToLm, MEpere U reHepuparse
curHanu, HanpeaHu ceojctea Ha LabVIEW, mepHo-ynpaBysauku cuctemm o LabVIEW, komyHukaumcku nHTepdejcn Bo
LabVIEW, guctpubyupanu mepetba co LabVIEW. MpodhecnoHanHu nporpamcki apXUTeKTypu: MallHa Ha CocTojou,
apXuUTEKTYpa CO NPEKVUHM, NMapanenHa apxuTekTypa, NPOU3BOANTEN-KOPUCHHK, aCMHXPOHA apxuTekTypa basupaHa Ha
nopaku. ACUHXpOHa KOMyHUKaLmja. TEXHWKM 38 CUHXPOHM3aLMja U eNUMUHUPAaLLE Ha YCIOBM 3a NPECTUTHYBakbE,
KopucTere Ha cemadoopu. TEXHWKM 3a MPOrpaMcko crpaByBakse €O rpelukn. Cneuujanuanpani mogynu 8o LabVIEW.
KoHTpona Ha onwT 1 HameHcku xapasep co LabVIEW. Mporpamuparse Ha MukponpoLiecopy 3a 06paboTka Ha curHanm
BO pearHo Bpeme co LabVIEW.
12. | MeToam Ha y4etbe:
lMpenaBarba NOAAPKAHW CO NPe3eHTaLMK NPeky CnajaoBu, HTEPaKTUBHI NpeaaBatba, TabopaTopucku Bexou
(KopucTere Ha onpema 1 CopTBEPCKM NaKkeTH), TUMCKa paboTa, yuerbe BO ENEKTPOHCKO OMKPYXyBake (hopymu,
KOHCynTaLmm).
13. | BkyneH pacnonoxwe ¢oHz Ha BpeMe 180
14. | Pacnpegenba Ha pacnonoX1BoTo BpeMe 36+24+24+24+72=180
15. | dopmun Ha HacTaBHWTE aKTUBHOCTY 15.1 | MNpenaBata — TEOPETCKA HAacTaBa 36 vacosm
15.2 | Bexbu (nabopatopucku, 24 yacosm
ayauTOpMCKM), CEMUHapH, TUMCKa
pabota
16. | [pyrv doopmu Ha aKTMBHOCTY 16.1 | MpoekTHM 3aaa4u 24 yacosm
16.2 | CamocTojHM 3apaum 24 yacosm
16.3 | JomallHo yyere 72 yacosu
17. | HaunH Ha oueHyBak-e
171 TecToBM 0 6opoBM
17.2 CemuHapcka pabota/npoekT (Mpe3eHTaluuja: MMCMeHa 1 yCHa) 60 6ogosu
17.3. | AKTUBHOCT M y4etbe 20 6om0BM
18. | Kputepuymn 3a oLgHyBatse (60a0B1/OLieHKa) [0 59 6oaa 5 (ner) (F)
o 60 o 68 6oaa 6 (wecr) (E)
of1 69 10 76 Goga 7 (cemym) (D)
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on 77 no 84 6ona 8 (ocym) (C)
on 85 0o 92 6opa 9 (neser) (B)
on 93 no 100 6oaa 10 (neceT) (A)
19. | YcnoB 3a noTnMC M nonarake Ha 3aBpLUEH UCTNT Hema
20. | Ja3suk Ha Koj ce U3BeayBa HacTaBaTa Make[oHCKW 1 AHFIUCKM
21. | MeTog Ha crefiete Ha KBanuTeToT Ha HacTaBaTa camoeBanyauuja
Nutepatypa
3agonkutenHa nutepartypa
Pep.
6p0) AsTOp Hacrnos MN3naBay loguHa
1. | Richard Jennings LabVIEW Graphical McGraw Hill | 2020
Programming, Fifth Edition 5th
22.1. Edition
2 B. Jakovljevic, Z. Control, virtual instrumentation and University of 2019
" | Kokolanski, and others. signal processing use cases practicum | Novi Sad
22 John Essick Hands-On Introduction to LabVIEW for | Oxford 2018
3. Scientists and Engineers 4th Edition University
Press
HononHutenHa nuTepartypa
zg'g'j' ABTOp Hacnos MN3naBay lognHa
22.2.
1. | J. Travis J.Kring Labview for everyone Prentice Hall 2007
2. | G.Johnson R.Jennings Labview Graphical Programming McGraw Hill 2006
3 J.Beyon Labview Programming, Data Prentice Hall 2001
' Acqusition and Analysis
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