XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: MEO1 Cemectnp: 1
AHaJjm3 Ha rojieMu 1aHHU U HTepHeT Ha
Helara

Bunx Ha 00yuenuero: Cemectpuanen xopapuyM: | bpoit kpenutu: 4
Jlexrum (J1) JI - 30 gaca
JlaGopaTopHU/CeMUHAPHHA YIPOKHEHUS JIY — 30 gaca
(JIV/CY)

Kypcoga pa6ota (KP)

JEKTOPHU:
[Tpod. n-p umk. [Tnamenka Boposcka (PIIMMUN), email: pborovska@tu-sofia.bg
Jort. n-p umk. Jecucnasa MBanosa (GIIMU), email: d_ivanova@tu-sofia.bg
Texuunvecku yauepcuter-Codust

CTATYT HA JUCIUIIVIMHATA B YYEBHUSA IIVIAH: 3agemxurenHa ydeOHa
JTUCITUIUIMHA 33 CTYICHTUTE OT CIICIUATHOCT ,,ElekTpoHmKa‘, 00pa3oBaTeIHO-KBAIH(DHUKAITMOHHA
CTEIEH “MarucTop’.

HEJIM HA YYEGHATA JIUCHUIIJIMHA: Cnen 3aBbplIiBaHe Ha Kypca CTyACHTUTE TpsiOBa
Jla TIO3HaBaT M J1a MOraT Ja Mpujarar METOAWTE W aJTOPUTMUTE 32 MAIIMHHO U IBJIOOYMHHO
oOydeHure 3a aHaJu3 Ha TOJIEMH JaHHU OT eKocucteMmara VIHTepHeT Ha Hellara, KakTo U Jja MoraT
Ja mpwiaraT copTyepHH peEIIeHHs] 3a OTKpUBaHE Ha 3HAHUA W B3eMaHE Ha HMHTEIUTECHTHU
penIcHusI.

OIIMCAHUE HA JIMCIHUIIJIMHATA: OcHoBHM TeMH: BbBeneHHe B aHalln3a Ha TOJIEMH
JaHHu. ['oneMu naHHW. AHanu3 Ha ToJIEMH JaHHU OT €KocucTteMara Ha MHTepHeT Ha Hemiara
(10T). KonrentyaneH Moiel Ha M3UUCIUTEHUS KOHBEHEp 3a OTKPUBAHETO Ha 3HaHHsI. MeToau 1
CpEACTBA 3a aHalW3 Ha TOJEeMH JaHHH. HEBpOHHM MpEXHM 3a aHalu3 Ha TOJEMH JaHHU.
CodryepHu pabOTHH paMKH C OTBOPEH KOJ 3a aHAIM3 Ha rojemu JaHHWU. WHpacTpykTypHu u
maTdopMH 3a aHAIM3 Ha TOJIEMH JIaHHH OT eKocrucTteMara HTepHeT Ha Hemara u Jip.

HNPEJAINOCTABKM: [Tporpamupane, CHHTE3 M aHAIU3 Ha aJITOPUTMHU.

METOJ 3A TPENNOJABAHE: Jleknun ¢ wW3Mof3BaHE HAa MYyATUMEIUs W J1abOpaTopHU
yIpa)XHEHHsI ¢ TPOTOKOJIM OT EKCTIEPUMEHTAITHUTE pa3paboTKU U U3CIEIBAHUS.

METOJIHN HA MBIIUTBAHE U OLHEHABAHE: /[Be Tekylin U3NUTBAaHUA B CpelaTa U Kpas
Ha cemecThpa (0010 40%) U MHAMBHIYATHO 3aJaHKe M0 KOHKPETHA TeMa ChC 3alllUTa B Kpas Ha
cemectnpa (60%).

E3UK HA ITPEIIOJABAHE: 6bnrapcku €3uK.

HNPEIMOPBUYNUTEJIHA JIMTEPATYPA: I.Ilpesenranuu Ha JEKIHMHATE, KAKTO W MaTepHaIM 3a
J1a00PaTOPHUTE YIPAKHEHUS MPEABAPUTEIIHO KaueHH B eJeKTpoHHA Iuiardopma: fpmi.bg/moodle; 2.
Athmaja S., Hanumanthappa M., V. Kavitha, A Survey of Machine Learning Algorithms for Big Data
Analytics, IEEE, 2017 International Conference on Innovations, Embedded and Communication Systems,
ISBN 978-1-5090-3294-5. 3. S. P. Singh, U.C. Jaiswal, Machine Learning for Big Data: A new
perspective, Int. J. Appl. Eng. Res. 13(5), 2753-2762 (2018). 4. S. Pouyanfar, S. Sadiq, H. Tian, Y. Tao,
M. Reyes, M. Shyu, S. lyengar, A Survey on Deep Learning: Algorithms, Techniques and Applications,
September 2018, 32 pages: https://doi.org/10.1145/3234150; 5. White papers: Inside Big Data, Your
Source for Machine Learning: https://insidebigdata.com/big-data-white-papers/;

6. Big Data Europe: https://www.big-data-europe.eu/

7. Big Data Value Association (BDVA): https://www.bdva.eu;

8. Spark Apache: spark.apache.org;

9. Apache Hadoop: Hadoop.apache.org
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: MEQ2 Cemectsnp: 1
Mpe:xoBH apXUTEKTYPH M 3al[UTA HA
JTAHHH

Bunx Ha 00yuenuero: Cemectpuainen xopapuyMm: | bpoii kpenurtu: 4
Jlexrum (J1) JI - 30 gaca
JlaGopaTopHU/CeMUHAPHHA YIPOKHEHUS JIY — 30 gaca
(JIYICY)

Kypcoga pa6ota (KP)

JEKTOPHU:
noi. 1-p umk. Bacunuit Yymauenko (PETT), ten.: 965 2490, email: vpt@tu-sofia.bg
unk. Jloituo MoiueB (DETT),ren.: 965 3027, email: dddoychev@tu-sofia.bg
Texuunueckn yausepcuter-Codus

CTATYT HA JUCIUIIVIMHATA B YYEBHUSA IIVIAH: 3agemxurenHa ydeOHa
JUCLUIUIMHA 3a CTyAeHTH oT chnenuanHoct “Enexktponuka” wa ®OETT, o6pasoBarenHo-
KB (UKAIIMOHHA CTEIICH “MarucTup’.

HEJN HA YYEBHATA JUCHMIIVIMHA: Crnex ycnemHoOTO 3aBbplIBaHE Ha Kypca
CTYACHTUTE TpsAOBa Ja MoOraT Aa HM3CIEABAT M aHAIM3MpAT NPOMHIUICHH W HH(OPMAIOHHH
MpEXH, /1a pa3llo3HaBaT U HEYTPAJIU3UPAT €BEHTYAIHU YA3BUMOCTH, 1a OCUTYpsiBaT HaJleXJHa U
pa3HOCTpaHHA 3alllMTa Ha IpelaBaHU II0 MpeXuUTe NaHHU. TpsOBa 1a mo3HaBaT OCHOBHUTE
IPUHIUIM U METOJIU 3a MPOEKTUPAHE U eKCIIoaTalus Ha 00JauHu COPTYSPHU MPUIIOKEHUS.
OINMNCAHUE HA JUCIHMUIIVIMHATA: OcHoBHU Temu: VHTepHET apXUTEKTHpU U
npotokosu. IIporokonmHu cioeBe M HHMBa Ha aOcTtpakuus. CxemMu 3a ajapecupase.
Mapuipytuzanus B U MeX1y Mpexu. Kpurtepum 3a HaaeXIHOCT M aJalTUPYEMOCT Ha
MpPEKOBUTE MNPWIOKEHUA. [IpMHIMNM 3a mpoekTHpaHe W eKCIUloaTalus Ha NPUIOKEHUS B
obnayHa cpena. MpexoBU apXUTEKTYpPH U ITPOTOKOJIM 3a OOMEH Ha JaHHU 3a WH(OPMAIIMOHHO-
yIpaBJIABALIM CUCTEMHU; CBBbpP3BaHE Ha JIOKAJTHM MPEXU 32 HH()OPMALMOHHO-YIPaBIISABALIH
CUCTEMH KBbM HH(OPMALMOHHU CHUCTEMHU OT IO-BHCOKO HepapXxW4yHO HUBO. OCHOBHM BHU/IOBE
ySI3BUMOCTH Ha MH(OPMAIIMOHHO-YIIPABIISBAIM CUCTEMHU; METOJIM U CPEACTBA 3a OTKPUBAHE HA
aTakl KbM MpeXoBa HMHQPACTPYKTypa Ha HMHPOPMAIIMOHHO-YIPABISBAIld CHCTEMHU.
IIpoektupane W ekcmjoarauus Ha MpEXKOBH INPWIMKEHUS UYpe3 U3IOJI3BAaHE Ha
KOHTEWHepHU3aIus U 00JauHu CPeIu.

HNPEJAINOCTABKMW: MuxkponpouecopHa TexHuka, KomyHukannonHa texuuka, [Iporpamupane
Y U3IM0I3BaHe Ha KOMIIIOTPH, Buciia matemaTuka.

METO/l 3A TIPENNOJAABAHE: Jlekiuu ¢ W3M0J3BaHE HA CIIAJIOBE U JIEMO-IIPOrpamy,
1ab0paTOPHUTE YIPAKHEHHS M KypcoBa paboTa ¢ OMHMCaHue U 3aIluTa.

METOJIU HA UM3IIUTBAHE U OLEHSABAHE: IlyOnuyna 3amura Ha KypcoBa paboTa
(60%), Tect (20%), mabopatopuu ynpaxkuenus (20%).

E3UK HA TIPENIOJJABAHE: 6barapcku

MNPENNOPBYMUTEJHA JUTEPATYPA: [1] Sanders C., Practical packet analysis 3. Ed, No
Starch Press, SF, 2017r. [2]. Cardwell K., Building Virtual Pentesting Labs for Advanced
Penetration Testing 2" Ed., Packt Publishing, B-M, 2016r. [3]. Macaulay T., B. Singer,
Cybersecurity for Industrial Control Systems, CRC Press, 2011r. [4] Kurose J., K. Ross,
Computer Networking: A Top-Down Approach, 2017, ISBN 9780133594140. [5] Dutt D. G.,
Cloud Native Data Center Networking, 2019, O'Reilly Media, Inc., ISBN: 9781492045601. [6]

Arundel J., J. Domingus, Cloud Native DevOps with Kubernetes, 2019, O'Reilly Media,
Inc., ISBN: 9781492040767
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: MEO3 Cemectsp: 1
EJiekTpoHHO ypenocTpoene
Bun na o6yuenuero: Cemectpuanen xopapuym: | bpoit kpenutu: 5
Jlexumnm (JI) JI — 30 yaca
JlaboparopHu/ceMUHAPHU YIIPAKHCHHUS JIYV — 30 gaca
(JIYICY)
Kypcoga pabota (KP)
JIEKTOPMU:

[pod. a-p urx. [ervp Axumon (PETT), en.: 965 3265, email: pij@tu-sofia.bg
Ac. umk. Huxonait Tromues (DETT), ten.:965 3143, email: ntt@tu-sofia.bg
Texuuuecku yausepcuter-Codus

CTATYT HA JUMCIMIVIMHATA B YYEBHUA IJIAH: 3agemxurenHa ydeOHa
JUCLMIUIMHA 3@ CTyAEHTH OT chenuanHocT “Enexkrponuka” Ha @akynrera MO €JIEKTPOHHA
TEXHHMKA U TEXHOJIOTUH, 00pa30BaTEIHO-KBATU(UKALMOHHA CTENIEH ‘““MarucTsp’’.

HEJIM HA YYEGHATA JUCHUIJVIMHA: Cnex 3aBbplIBaHE Ha Kypca CTYIEHTUTE: L€
MO3HABaT OCHOBHHUTE INIpaBWja NPH NPOCKTHUPAHETO HA EJIEKTPOHHU YCTPOMCTBA C OTJe]
M3UCKBAHMATA 33 €JIEKTPOMarHUTHA ChbBMECTUMOCT; II€ 3HASIT OCHOBHUTE METOU U MOAXOIN TIPH
MIPOCKTUPAHETO HA YCTPOUCTBA B 00JACTTa HA €JICKTPOCHEPreTUKATa; I11€ MO3HABAT CJICKTPOHHU
METOIM 32 U3MEPBaHE Ha CIeUU(PUUHU BEIUYUHHU — JAEOUT, TBHPAOCT, HAISTaHE U MHOTO JIPYTH;
i€ 3HaAT OCHOBHUTE IMPHUHIMIIK HAa pab0Ta Ha OXPAHUTEIHU U TMPOIYCKHU CUCTEMH, KAKTO U
OCHOBHH TI0JIO)KCHHS B aBTOMOOMITHATA EJICKTPOHHKA.

OIMUCAHUE HA JUCIUIIJIIMHATA: OcHoBau temu: OcoOeHoctd mpu pabora Ha
eIeKTPOHHUTE YCTPOWCTBa B peasHu ycioBus; CXeMHO M KOHCTPYKTHBHO MPOEKTHpaHE Ha
SJICKTPOHHU YCTPOMCTBA 3a HajexkIHA padora; EnekTrpomarHuTHa chBMECTUMOCT; EJeKTpOHHU
YCTPOMCTBA 3a MPOMHILICHOCTTAa - OCHOBHM MpPOOJEMHM U HW3HMCKBaHUS, YCTpoiicTBa 3a
HaOmoeHne MW oxpana; CucTeMH 3a JOCTBI, TpaBHja NMPU KOHCTPYHpPaHE HA HAJCKIHH
yCTpOMCTBa; YCTpOICcTBa 3a BBbBEXKIAaHE U U3BEXKJIaHE Ha MHQOpMAIHS, €NEKTPOHHU CXEMH H
YCTPOKMCTBA ¢ O0IIO MpeTHa3HAYCHUE H JIp.

HNPEJAINOCTABKM: IlonynpoBOJHUKOBU €JI€MEHTH; AHAJOroBa CXEMOTEXHUKa; TeopeTnyHa
eNEeKTpOTeEXHUKA; (CXEMOTEXHHMKAa 3a UMIYJICHM M CMECeHHM cur"anu; M3mepBanus B
€JIEKTPOHMKATa; MUKpPOIIPOLIECOPHA CXEMOTEXHUKA.

METOJ 3A TPEINOJABAHE: Jlekuuu ¢ uW3MOJ3BaHEe Ha CJaijoBe W JIHUCKYCHS,
n1abopaToOpHUTE YIIPAKHEHHUS C TIPOTOKOJIH U 3aIlUTa.

METOJIN HA M3NWUTBAHE W OHLEHABAHE: IloctwkeHusta Ha CTYAEHTUTE IIO
JTUCIUIINHATA CE€ OIEHSBAT KOMIUIEKCHO — pEe3YJITaTh OT W3MMT Ipe3 M3MUTHATa CEeCcHs, OT
1a0opaTOpHUTE YIpaKHEHHsT M OT TecToBe mpe3 cemecTbpa. M3muthT ¢opmupa 60% ot
oneHkarta. OLeHKaTa OT JJabOpaTOPHUTE YIPaKHEHHs Ce TOIy4aBa IPHU 3alllUuTa Ha IPOTOKOJIUTE.

E3UK HA TPENIOJJABAHE: 6barapcku

IHNPEIMOPBUYNUTEJIHA JIMTEPATYPA: 1. Crounos, I'. u k-B, ,,EJeKTPOHHU CXEMH - H3MEPBAHE,
KOHTPOJI W pEryJMpaHe Ha HeelleKTpuiecku BenwuuHu - Texnuka, 1989 r.; 2. Xoposun, Xwuur
HckycerBo cxemorexHukn Mup, M., 1983; 3. ANALOG DEVICES, Analog Dialogue - nmepuomuuno
n3ganue; 4. COopHuuM Ha MexnyHapoaHa Hay4yHa KoHQepeHuus “EnexTpoHHa TexHHKa’, (GupMeHH
ONMCAHMS W TIPUIOKEHHS, CTaTHH OT CHUcaHus | Jp.; 5. dupmeHa lmTeparypa — OINUCAHUSA U
npuioxenus Ha pupmure Analog Devices, Atmel, Dallas, Microchip u ap.; 6. Jluteparypa Ha BoaeIiu
(buUpMH — KaTano3u, MPUI0KEHHS.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kon: ME04 Cemectnp: 1
MeaMuMHCKH CUCTEMH 32 OT/AAIeYeH
MOHUTOPHHT, ChXpaHeHUe U 00padoTKa Ha
JAAHHU

Bun Ha 06yuenuero: Cemectpuanen xopapuym: | bpoit kpenutu: 5
Jlexumnm (JI) JI — 30 yaca
JlaboparopHu/ceMUHAPHU YIIPAKHCHHUS JIYV — 30 gaca
(JIYICY)

Kypcoga pabota (KP)

JIEKTOP(HN):
[Mpod. nta umx. Ueo Unues (PETT), ten.: 965 2220, email: izi@tu-sofia.bg

I'n. ac. a-p umk. Mapusuna Manoesa (PETT),ren.:965 2056, email: manoeva@tu-sofia.bg

CTATYT HA JUCIUIIVIMHATA B YYEBHUSA IIVIAH: 3agemxurenHa ydeOHa
JUCLUUIIMHA 332  CTYACHTH OT  CHEHUATHOCT  “JIGKTpOHMKA”  3a  o0Opa3oBaTeiHO-
KBaTM(UKAIIMOHHATA CTEICH “MarucTup’.

HEJI HA YYEBHATA JUCIHUIIJIMHA: e, na ce 3aap1004i 3HAHUATA Ha CTYACHTUTE B
objacTTa Ha CHCTEMH 3a OTJAJICUYCHO MOHUTOPUpAHE, CHEMaHE Ha BHUTAJIHU I1OKa3aTeH,
pealu3upaHeTO0 Ha MPEXKOBU apXUTEKTYPH, CTPYKTypa M OCHOBHU XapaKTePUCTUKH U
APXUTEKTYpH HA MEIUIIMHCKU U OOJHUYHM WMH(OPMAIMOHHU CHUCTEMH, NPOEKTHpaHe Ha 0asu
JIAHHU 33 MEJIUIIMHCKHU JaHHU, CTAHJAPTH 3a MpeJaBaHe U ChbXpaHEHUE HA IAHHHUTE B €JICKTPOHEH
3/IpaBEH 3aIluC.

OINMUCAHUE HA JUCHUIIJIMHATA: OcHOoBHU TeMu: AMOyYIaTOpPHU CHCTEMHU 34
OTJAJICYCHO MOHUTOPUPAHE HA PUCKOBHU NALMEHTH; MpPEXKOBU apXUTEKTypHU 3a JUCTAaHLMOHHO
IpocCie/iBaHe Ha MalWeHTH B JOMallHU W OonHMYHM YycioBusi; CTpyKTypa U OCHOBHH
xapakrepuctukn Ha MUC u BUC. SQL-06ma xapakTepucTHka Ha €3WMKa, BUIOBE KOMaHMM,
OCHOBHHU oreparopu. CTaHapTu 3a NpefaBaHe W CUTYPHOCT Ha MEIUIMHCKA HHQOpMaIus.
N3uckBanus 3a unrerpupane Ha MUC u BUC B ,,ymHUTE rpagoBe™ 1 MOOUIHUTE MPUIIOKEHUS.

HNPEAINOCTABKM: AnanoroBa u L{udppoBa cxemoTexHuka, V3mMepBaHUs B €JIEKTPOHMKATA,
Enexrporexnuka, [lomynpoBogaukosu npudopu, Mukpo-npoiecopHa TeXHHKa.

METO/J 3A TTPENNOJABAHE: JlekiuuTe ce MpoBEXAAT MO KJIACHYECKUS HAYMH. 32 BCUYKHU
TEMU ca MPEABUACHU MaTepuaiy 3a IUCTAaHIIMOHHO O0yUYeHHE.

METO/U HA WM3IIUTBAHE MW OLEHSABAHE: IloctwxeHusra Ha CTYIEHTUTE TIO
TUCITUIIIMHATA CE OLICHABAT 4pe3 JBE KOHTPOJIHHU paboTH B cpefara U B Kpas Ha CEeMeCThpa.
TexecTra Ha BCAKO KOHTPOJHO B KpaiHarta oreHka € 40%. YdacTuero Ha CTYJICHTHUTE B
naboparopHure ynpaxknenus Gopmupa 20% ot KpaitHaTa OIeHKA.

E3UK HA TIPENIOJJABAHE: 6barapcku

INPENNOPBYUTEJIHA JIMTEPATYPA: 1. XunkoB O., “MOHUTOPUHT NIPU UHTEH3UBHO JIeUEHHUE”,
Anren0ypr, 1995, Codus; 2. Webster J., Medical Instrumentation — Application and Design, Houghton
Miffin Company, 2010; 4. Bumnapoa XXwuBka, [Tommrna MuxoBa, CrossH Tomne, Acen IleTkos,
,»BIeKTpoHHO 31paBeonas3Bane’, Jlerepa, 2009; 5. Epnanmec Maiiksbi, ,Ilpoextupane Ha 6a3u oT
nanau”, Codrllpec, 2006; 6. Biological database modeling, Chen Jake, Amandeep S. Sidhu, ISBN 978-
1596932586, Artech House Publishers, 2007
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmMeHnoBanue Ha yueOHaTa TUCIUILINHA: Kox: MEO5 Cemectbp:1l
EjlekTpoHHU eHepruiiHu npeoopasyBaren
Bun Ha 00yuenuero: CemecrtpualneH bpoii kpeauTu: 5
Jlexuuu (JI) XOpapuyM:
Jlaboparopuu/cemunapuu yrnpaxueuus (JIY/CY) JI — 30 yaca
Kypcosa pa6ora (KP) JIY — 30 gaca
JIEKTOP:

[Tpod. a.1.H. urx. Muxamn XpuctoB AnueB (PETT), ten.: 965 2448, antchev@tu-sofia.bg
Texanuecku yauBepcutet-Codust

CTATYT HA JUCIHHHUIIJIMHATA B YYUEBHUS IIJIAH: 3anbpKuTelIHa OUCHHINIMHA 3a
penoBHu u 3amouynu cryneHTH Ha DETT or oOpaszoBarenHo-KBanM(UKAMOHHA CTENEH
“MarucTop’.

HEJIU HA YYEBHATA JUCHUIIJIMHA: Cnen 3aBbpiiBaHe Ha Kypca CTYIEHTUTE Ja
MpUTEKABaT TEOPETUYHM M MPAKTUYECKH IIO3HAHMS 32 OCHOBHMTE E€JIEKTPOHHU EHEPrUuiHU
npeoOpaszyBaTeNy, TEXHUTE NTOKA3aTeNN U XapaKTePUCTUKH, KAKTO U METOAUTE 3a U3CIIEABAHETO
Y KOMITFOTbPHATA UM CUMYJalUsl.

OIIMCAHME HA JUMCHMHNJIMHATA: PasrnexnaT ce OCHOBHUTE CXEMH, IIOKa3aTead W
XapaKTepUCTUKU Ha CIEIHUTE EJIEKTPOHHH mpeoOpa3yBaTelld Ha EJIeKTPUYECKA EHEpPTus:
yIpaBisieMyd TOKOU3IPABUTENN, 3aBUCUMU UHBEPTOPH, KOMIIEHCATOPU HA PEaKTUBHA €HEPIUs U
AKTUBHU CWIOBH (UITPU, HE3aBUCUMHU  THUPUCTOPHU MHBEPTOPU HA TOK, HE3aBUCHUMU
TUPUCTOPHH M TpaH3UCTOpHH pe3oHaHcHU uHBepTopu, DC/DC mpeobpasysarenu ¢ ILIUM u
TBBbpAa KOMyTalus, pe3oHaHcHu Tpausuctopun DC/DC  mpeoOpasyBarenn, HE3aBUCHMHU
MHBEPTOPH Ha HANpPEKEHHWE C HANbJIHOYIpaBIIeMU CHIOBHM mpubopu. Pasrmexnar ce
NoKa3aTesM CIpsMO 3aXpaHBalllaTa MpeXka Ha 3aBHCUMU IIpeoOpa3yBaTelii, CXeMH € M0100peHn
MoKa3aTelqu M METOAM 3a KOpeKLHs Ha (akTopa Ha MoOIIHOCT. Pasrmexaar ce obmactute 3a
NpUJIoKeHHe Ha mpeoOpa3yBaTelld U CUCTEMHU OT IpeoOpa3yBaTeu.

HPEAINOCTABKM: CoriacHo usuckBanuara Ha OETT 3a nmpuemaHe B MarucTbpcka CTENEH
Ha cnenuanHoct “Enextponuka”.

METOJ_3A TIPEIIOJABAHE: Jlekuun cbC CBBPEMEHHHM CpEJICTBA, JaboOpaTOpHU
yIpaXHEHUs] BBbPXY [JeHCTBallM MaKeTH Ha eJNeKTPOHHM EHEpruiiHu mnpeoOpaszyBaTen,
KOMIIIOTHPHU CUMYJIAIIMHU HA €JIEKTPOHHU €HEPIUIHM MTpeoOpa3yBaTei.

METOJHN HA M3IINTBAHE U OILEHSABAHE: Ilocturanero Ha IIOCTaBeHaTa I€JI Ha
oOydeHneTo Mo ydyeOHaTa AMCLUMIIMHA CE€ KOHTPOJUpPA 4pe3 M3MMT, OLEHKAaTa OT KOWTO ce
¢dopmupa OoT IBE ChbCTABKU: OLIEHKA OT MUCMEH M3MHUT ¢ TexxecT 0,8 U oleHKa oT JabopaTOpHHUTE
yrnpaxkHeHus ¢ texect 0,2.

E3UK HA TPENTOJJABAHE: 6barapcku

HPEINIOPBYUYUTEJIHA JIUTEPATYPA: 1. AnueB M.Xp. CHIIOBH €IE€KTPOHHU YCTPOMCTBA,
N3n. na TY-Codus, 2019. 2. AnueB M. Xp., M.I1. TletkoBa, PrkoBOaCTBO 3a mabopaTopHu
yIIpakHEHUS 110 CUJIOBH eNeKTpOHHH ycTpoiictBa, U3n. Ha TY-Codus, 2012. 3. Anue M. Xp.
Enepruiina eekTHBHOCT Ha CHIIOBH €JICKTPOHHHU YCTpoiicTBa, m3a. Ha TY, 2010. 4. AHueB
M.Xp., M.C.MunueB, Cuctemu 3a HENIPEKbCBAEMO E€JIEKTPUUECKO 3aXpaHBaHe. EnexTpuuecko
3axpaHBaHe Ha “‘dyBCTBHUTENHH KOHCymaropu, ABanrapx [Ipuma, 2008 5. Mohan R., Power
electronics, Converters, Applications and Design, John Wiley & Sons, 1994. 6. Erickson Robert
W. and Dragan Maksimovic, Fundamentals of Power Electronics, Second Edition, 2002.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HanmMeHnoBanue Ha yueOHaTa TUCIUILINHA: Kox: MEO06 Cemectnp: 1
CucreMu 3a npoeKTHpPaHe B
MHKPOEJeKTPOHUKATA

Bun Ha 00yueHuero: Cemectpuanen xopapuyM: | bpoii kpenutu: 5
Jlexmmm (JI) JI — 30 yaca
Jlabopatopuu/cemunapau ynpaxuenus (JIY/CY) JIY — 30 gaca
Kypcosa pa6ota (KP)
JIEKTOP(HN):

noit. 1-p urk. Pocen Banos Pagonos (DETT), Ten. 9653115, e-mail: radonov@ecad.tu-sofia.bg
Texunuecku Yuusepcutetr-Codust

CTATYT HA IMCHMITVIMHATA B YYEBHATA ITPOI'PAMA:

3aqpiDKUTENHA 32 PEJOBHU W 33J0YHU CTYACHTH MO crenuairHocT "EnexTponuka" 3a oOpazoBaTeHO-

KBATM(UKAIIMOHHATA CTEIEH "MarucTop'.

HEJIN HA YYEBHATA JUCHHUIIJIMHA:

"CucteMu 3a IMPOEKTUPAaHE B MHUKPOEIEKTPOHUKaTa" MMa 3a IeJl Ja 3alo3Hae CTYAEHTHTE ChC

CUCTEMHTE 3a aBTOMAaTU3MPAHO MPOEKTHPAHE B MHUKPOEJIIEKTPOHMKATAa, KOUTO Ca CE€ HAJOXKWIM KaTo

CBETOBEH MHJYCTPUAJIEH CTaHAAPT.

OINMCAHUE HA JIMCHUILINHATA:

B nucuuruiMHaTta ce u3y4yaBaT OCHOBHO JIBE CUCTEMH: CHUCTEMA 3a ITBJIHO NMPOEKTHPAHE Ha aHAJIIOTOBH,

GpoBH 1 IU(PO-aHATIOTOBU HHTETPATHH CXEMHU U CUCTEMA 3a MPOEKTHpaHe Ha U(PPOBU MHTETPATHU

CXEMH OT OIIMCaHME Ype3 €3UK OT BUCOKO HHMBO J0 peajn3alus Ha HUBO layout. 3a BcsAka cucrema ce

pasriexaar OCHOBHHUTE €Taly Ha MPOEKTUPAHETO: BbBEXK/IaHE Ha MIPOEKTA, CUMYJIallUsg U OTKpUBaHE Ha

IPeLIKH, OITUMH3AIIMS, IPOBEpKa Ha MPOoeKTa, (GopMUpaHe Ha U3XOeH (aili.

INPEAITIOCTABKMU:

HeoGxoauMu ca OCHOBHM MO3HAHUS B OO0JIACTTa HA MOJYNPOBOAHMKOBU €JIEMEHTH, TEOpUs Ha

€JIEKTPOHHUTE CXEMH, aHaJoroBa U LU(poBa €IEKTPOHUKA, IPOEKTUPAHE HA €JIEKTPOHHHU €JIEMEHTH U

CXEMH, APYTH.

METO/I 3A IIPEITOJABAHE:

Jlexuuu, U3HACSIHY C TOMOLITA HA HArJIEAHU MaTEpHAIIH.

JlaGopaTtopHu ymHpa)xxHEHHUs, W3NBJIHABAHU IO J1a0. PBKOBOACTBO U MPOTOKOJH, U3pabOTBAaHU OT

CTYJEHTHUTE U IPOBEPSIBAHU OT IPENOAABATES.

ITo u360p, crynentute pazpaboTBaT MPOEKT.

METO/ M HA MU3NUTBAHE U OLEHSABAHE: Tekyma oneHka Ha 0a3ara Ha OIIEHKara OT

1ab0paTOpHUTE YIIPaKHEHUS U IB€ KOHTPOJIHU pabOTH — B cpesiaTa U Kpasi Ha IbPBU CEMECTHP.

E3UK HA TIPENTOJJABAHE: 6barapcku

HNPENNOPBYUTEJIHA JINTEPATYPA:

1. Xpucros, M., P. Panonos, b. JlonueB, Cuctemu 3a mpoekTHpaHe B MHUKPOEIEKTPOHHUKATA,
Vuebnuk, Codus, 2004.

2. XpuctoB, M., P. PagonoB, b. [lonueB, K. Muxaiinosa, J[. IlykueBa, O. AntoHOBa, /.
ApabamxueB, PpkoBoACTBO 3a snabopaTopHu ympaxkHeHuss nmo CHCTeMH 3a NMPOEKTHpaHE B
MUKpoenekTponukata, Codus, 2004.

3. HanueBa — ®unmmnona, K., M. Xpucros, B. Xpucros, U. I1anaitoros, 3nomssane na (v)HDL
3a aHaJIU3 Ha eJeKTpoHeH xapayep, Codus, 2004.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa TUCIUILIMHA: Kox: MEOS Cemectsp: 2
IIpoexkTHpaHe HAa BrpajieHN CHCTEMH

Bun Ha 06yuenuero: Cemecrpuarnen xopapuym: | bpoit kpenutu: 3
Jlexumnm (JI) JI —20 yaca
JIaGopaTopHu/CEMHUHAPHU YIIPasKHEHHS JIY — 20 gaca
(JIYICY)

Kypcoga pabota (KP)

JIEKTOP(H):
[Tpod. a-p umk. [Terbp Axumon (PETT), ten.: 965 3265, email: pij@tu-sofia.bg

I'n. ac. a-p umk. Jlro6omup borganos (PETT), Ten.:965 3362, email: Ibogdanov@tu-sofia.bg
Texuuuecku yauepcurer-Codus

CTATYT HA JUCIUIIVIMHATA B YYEBHUSA IIVIAH: 3agemxurenna ydeOHa
JUCLUIUIMHA 32 CTYAEHTU OT cnenuaiHocT “Enextponuka”, oOpa3oBarenHO-KBaIM(pUKAIIMOHHA
CTEIEH “MarucTop’’.
HEJIM HA YYEBHATA JUCHHUIIVIMHA: Cren 3aBbplIBaHe Ha Kypca CTYICHTUTE TpsSOBa
Jla BJIJIEAT MIPOEKTUPaHE OT BUCOKO HUBO HA BIPaZieHH MHOTONIPOLECOPHU cucTeMu. CTylaeHTuTe
TpsiOBa Ja MO3HABAT OILLE €TAIIUTE B CH3/1aBAHE HA U3IIBIHUM KOJI 32 BIPaJIeHU CUCTEMH, KAKTO U
aBTOMAaTHMYHOTO JOKYMEHTHPaHE U KOHTPOJI Ha BepcusaTa Ha (YbpMyepHH MPOEKTH.
OIMNCAHUE HA JUCHUIIJIMHATA: OcuHoBHu temu: kiacudukanus Ha ARM Cortex
MHUKpPOIPOLIECOPUTE; MPOrpaMeH MOJEN U BHUJOBE MHCTPYKLMHU, OOCIyKBaHE Ha IMPEKbCBAHUS,
peXuMH 3a TOHMKaBaHe Ha koHcymamusaTa B ARM Cortex Mukpomporecopu, codryepeH
crangapt CMSIS; cMHXpOHM3aLlMOHHM IPUMHUTHUBH; MOJYJ 3a YMCIA C IUIaBalia U (QUKCHpaHa
3aneras (FPU); umHcTpykumuu c pasumpenu omnepanau (SIMD) u npunoxenuero um B ARM
Cortex; neosr monayn CoreSight Ha ARM Cortex; oTKpuBaHEe, OTCTpaHsIBaHE Ha TpEIIKU U
TpacupaHe Ha Mporpamu; Kilacu(uKamus HAa MPOLECOPHUTE €JIEMEHTH, KOMYHUKAllMOHHA
UHPACTPYKTYpa; MpoekTupane Ha peructpoBo HuUBO (RTL); cnenmdukanus u mMoaenupaHe Ha
BIPaJ€H! MHOTOINPOLIECOPHU CHUCTEMM, BHUJOBE IPOLIECHU MPEXKHU; MPOEKTHpPaHE OT BUCOKO
cucreMHo HuUBO (ESL); aBromMaTnuHa mapanenu3anusi Ha HPOLECHU MPEXH; CHHTE3UpaHE Ha
BrpaJIcH MHOTOTIPOIIECOPHH CUCTEMH Che cpenara Daedalus, u ap.
HNPEANNOCTABKHM: IludppoBa  cxeMmMoTexHMKa,  MHUKpONpOIECOpHA  CXEMOTEXHUKA,
[Tporpamupane u n3nonspane Ha kommtotpu [ u Il gacr.
METO/l 3A TIPEINOJABAHE: Jlekuuu ¢ u3M00J3BaHE Ha NPE3CHTALUU OT JIEKTOpA U OT
Jlaitnencku yHuBepcuter (XonaHaus), 1a0OpaTOPHU YNPAKHEHUsI C MAKETU 3a MPOTOTUIIHPaHE
Ha U3y4aBaHUTE IU3aiHU.
METO/IN HA UM3IIUTBAHE U OLEHSABAHE: /Ige enqHo4yacoBM KOHTPOJIHH pabOTH 3a
NoJTydaBaHe Ha TEKyIa OlleHKa B cpeaara u Kpas Ha cemecTbpa (25 % + 25 %), akTHBHO ydacTue
Ha tabopatopuute ynpaxuenus (40%), u nmocemniaBane Ha Jiekiuu (10%).
E3UK HA TIPENNIOJJABAHE: Obiarapcku, yueOHM MaTepHaii — Ha aHTIIMICKH,
HNPENNOPBYUTEJIHA JINTEPATYPA:

1. Martin T., “The Designer's Guide to the Cortex-M Processor Family: A Tutorial Approach” ISBN: 978-
0-08-098296-0, Elsevier Ltd, 2013.; 2. Stefanov T., “Embedded Systems and Software”, nekuuwu,
https://liacs.leidenuniv.nl~stefanovtp/; 3. Yiu J., “The Definitive Guide to the ARM Cortex-M3*, ISBN:
978-0-7506-8534-4, Elsevier Ltd, 2007; 4. Cooperstein J., “Writing Linux device drivers — a guide with
exercises, ISBN-13: 978-1448672387, Jerry Cooperstein, 2009.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha yuebnata nuctuminaa:| Kog: MES.1 Cemectnp: 2
Cucremu 3a ynpapJieHHne
Bun Ha 06yuenuero: CemecTpuaineH Xopapuym: Bpoii kpenuTu: 3
Jlexumnm (JI) JI - 20 yaca
JIaGoparopuu/cemunapau ynpaxuenus  |JIY — 20 gaca
(JIYICY)
Kypcoga pabota (KP)
JIEKTOPMU:

npod. nta urx. ['eopru Muxos (DETT), ten.: 02 965 32 81, email: gsm@tu-sofia.bg .
ri1. ac. a1-p urk. bopucnas "anes (DETT), ten.: 02 965 33 36, email: b_ganev@tu-sofia.bg .
Texunuecku yauepcuter — Codust

CTATYT HA JUCHUMIIJIMHATA B YUYEGBHUS IIJIAH: 3aabmkuTelHO H30Hpaema
JTUCLUIIMHA 32 CTYACHTH IO CHEHHAIHOCT ,,Enexkrponuka” Ha dakynrera Mo eJIeKTPOHHA
TexHuka W TexHoioruu Ha TY — Codwus, oOpazoBarenHO KBaau(HUKAIMOHHATA CTEIICH
,»MarucTop”.

HEJIN HA YYEBHATA JUCHUIIVIMHA: Ilenta Ha Kypca € Ja Jaie NO3HaHUS 3a
OCHOBHHUTE CXEMH M YCTPOWCTBA, M3IMOJI3BAHU B CUCTEMHTE 3a YIpPaBJIEHHUE Ha MPEKbCHATU U
HEMPEKbCHATH MPOU3BOJCTBEHU IMPOIECH, C METOJIUTE HAa MPOCKTUPAHETO W MPOTrPaMHUPAHETO
M.

OIMUCAHUE HA JUCHHUIIVIMHATA: CrpykTypa u T@OpuUHIOMI Ha pabora Ha
nporpamupyemute jorudecku koHtposepu (PLC). AmapatHa um mporpamHa apXUTEKTypa Ha
PLC. Opranmzanus Ha mnporpamMHoTo ocurypsisane Ha PLC. Cnenmanusupanu e3unu 3a
nporpamupane Ha PLC. BrBexxnane u uzBexaane Ha nudpona nandopmanus B PLC. BrBexnane
U u3BeXxaaHe Ha aHaioroBa MH(popmarus B PLC. OnepallnoHHHM CHUCTEMH 3a PEalHO BpeMe
(OCPB). Atpubytu Ha 3amanusTa u rpag Ha cberostHusTa B OCBP. CTpykTypu OT naHHU 3a
KOMyHUKanMss Mexny 3ananusta B OCBP. BzanmopelictBue mexny mnponecure B OCBP.
[TproputeTHa 1 BpeMeBa opraHu3anus Mpu u3nbjiHeHue Ha 3agaunte B OCBP. JlokanHu Mpexu
B cHCTeMuTe 3a ynpasieHue. l[lociemoBaTenHu HHTep(ENHCH NpU JIOKATHUTE MPEXH 32
yIpaBJIeHHE.

HNPEAINOCTABKM: [Tudposa cxemoTexHUKa, MUKPOIIPOIIECOPHA CXEMOTEXHUKA, Teopus Ha

aBTOMATUYHOTO peryiupaHe, ABTOMaTH3aIUs Ha €JIEKTPOHHOTO MPOU3BOJCTBO, IPOEKTUPAHE U

IIpOrpaMupaHe Ha BrpajieHu MUKPOIIPOLIECOPHU CUCTEMHU, MpPEKOBU apXUTEKTYPH U 3alUTa Ha

JTaHHH, EJIEKTPOHHO ypeoCTpOEHE.

METO/JA 3A TIPENHOJAABAHE: Jlekuuute ca C UW3NO0J3BAHETO HA MYJITHUMEIUNHU
NPE3CHTAllMM, NPOKEKTOp M Osna abcka. JMCHUIIIMHATA € OCHTypeHa ChC 3aluCKU. 3a
1a00paTOPHUTE YIIPAKHEHHUS C€ U3TOTBSIT MPOTOKOJIU, KOUTO CE 3alllUTaBaT.

METO/IN HA M3IIMTBAHE U OILIEHABAHE: IIpoBexnar ce nBe €IHOYaCOBH MHUCMEHU

TEKYIIM OIIEHKH B CpelaTa W Kpas Ha ceMmecThpa, unero terio e obmo 80%. Onenkata oT
naboparopuute ynpaxuenus e 20%.

E3UK HA NPEITOJTIABAHE: bearapcku

IHPENOPBYUTEJHA JIMTEPATYPA: benkos, C. [IpoMunuieHn KOHTpOJEPH — yU4eOHUK.
PY “A. Kpuue” Pyce, 2000; SIMATIC S7-300 Module data — Manual. Siemens, 2017;
Huxkomos JI., Oneparnmonnu cucremu, C., 2006; Eady, Fred, Networking and Internetworking
with Microcontrollers, Elsevier Inc, 2004.
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XAPAKTEPUCTUKA HA YYEBHATA JUCIHHUIIJIMHA

HaunmenoBanue Ha ydyeOHaTa TUCIMIUIMHA: Kon: ME9.2 Cemectnp: 2
CBpPBXIoJ1eMH HHTETPAJTHH CXeMH
Bunx Ha 00yuenuero: CemectpuarneHn xopapuym: | bpoit kpeautn: 3
Jlexrum (J1) JI - 20 gaca
JlaGopaTopHU/CeMUHAPHHA YIPOKHEHUS JIY — 20 gaca
(JIYICY)
Kypcoga pa6ota (KP)
JIEKTOP:

noi. a-p. umk. ['eopru Anrenos (DETT), ten. 9652570, email: angelov@ecad.tu-sofia.bg
Texuuuecku ynupepcutet — Codust

CTATYT HA JTUCHUIIJINHATA B YYEGHUA TIJVIAH:
3aIbJDKUTENHO KM30upaeMa 3a CTYIEHTH o creuuanHocT "EnextpoHuka" 3a oOpa3oBarenHo-
KBaTM(UKAIIMOHHATA cTereH "Maructop'.

HEJIM HA YYEBHATA JUCIIUIIJINHA:

[lenta Ha oOyueHueTo 1o "CBPBXIoJeMHU UHTETPAIHU CXEMH " € CTY/JEHTUTE Jla CE 3all03HasT ¢
kiacupukanusatTa u ocobeHocture Ha VLS| (CTUC) texHomorusta M Ch3IaBaHETO Ha
MHTETPAITHNA CXEMHU ChC CBPBXBUCOKA CTENCH Ha MHTerpanus. [loaydennTe 3HaHUS U YMEHUS 1I1e
UM TI03BOJISAIT HATPYNBAaHETO Ha (DyHIAMEHT OT 3HAHWS W YMCHHS, Ha 4MATO 0a3a OBbp30 H
KOMIIETEHTHO Ja pemaBaT KOHKPETHW NPAaKTUYECKH 3aJadyd B 00JacTTa Ha BHCOKHUTE
TEXHOJIOTHH.

ONMCAHUE HA JUCHUITIVIMHATA:

PasrnexxnaT ce OCHOBHHUTE XapaKTEpUCTUKU M TEXHOJOTMYHATA peaiu3aliis Ha CBPbXIOJIEMUTE
MHTETPAJIHA CXeMHU. M3yuaBar ce TeXHOJIOrMuTe 3a ch3laBaHe Ha mHTerpasHu cxemu CMOS,
SOI, BiCMOS u 6umnonsipuu. [TonpoOHO ce pasriexaar OrpaHHYCHUATa IPH MUHUMU3HPAHE Ha
CTPYKTYpUTE Ha MHTerpajHute cxemu. OOpbIla ce crernualHO BHUMaHUE Ha MPUIIOKEHUATA B
nameTH, cucteMu-Bepxy-unn (SoC), FPGA.

HNPEAINIOCTABKHM: Heobxoaqumu ca OCHOBHM TO3HaHUS 1O MMKpPOEIEKTPOHMKA,
MukpoenekTpoHHa cxeMoTexHuka, llomympoBogHukoBa (us3mka, AHajIoroBa CXEMOTEXHMKA,
[udpoBa cxeMOTEXHHKA.

METOJ_ 3A TIPEIIOJABAHE: Jlekuuute ce MNpoBeXAaT C TMOMOIITA Ha HarJeIHu
MaTepHaHy.

ITo BpeMe Ha 1abOpaTOPHUTE YHPAKHEHUS, CTYACHTUTE MIPOEKTUPAT U CUMYJUpPAT CTaHAAPTHU
kietkn Ha CI'MIC ¢ momornra Ha yue6eH copTyep 3a IpOEKTUpaHe Ha UHTETPATHU CXEMHU.
METO/IN HA M3IINTBAHE N OLLEHSBAHE: Tekyiia oleHKa M3NUT B Kpas Ha BTOPHU
CeMecCThp, KOSATO ce (popMupa OT olleHKa Ha JTabOpaTOPHUTE yNpakHEHHs (OTHOCUTENHA TeKECT
30%), KOHTpoOJTHA pabOTa BEPXY H3ydaBaHUs Ha J1a0. ymp. Marepual (oTHocHTeaHa TexecT 30%)
U CaMOCTOSITEIHO M3TOTBEH pedepaT (oTHocutenHa TtexecT 40%) BBpXy 3alajeHa Tema,
CBBbp3aHa c IpeaMeTa Ha TUCHUIUIMHATA U HETOBUTE MPHIIOKEHHUS.

E3UK HA TIPENTOJABAHE: 6barapcku (Bb3MOXKHO € U Ha aHTJIMICKHU €3UK).
HNPENNOPBYUTEJIHA JIUTEPATYPA:

Hu C. C., Modern Semiconductor Devices for Integrated Circuits, Pearson, India, 2009.

AranacoB A., Ocnosu na muxkpoenexkmponuxama, u3a. Texanka, Codus 1992.

Sze S. M., Lee M. K., Semiconductor Devices. Physics and Technology, 3rd ed., John Wiley & Sons, Inc., New York, 2012
Uyemura Y., Introduction to VSLI Circuits and Systems, John Wiley & Sons Inc., New York 2001.

Velndrick A., Deep Submicron CMOS ICs, Kluwert Academic Publishers, The Netherlands, 2000.

Clein D, CMOS IC Layout. Concepts, Methodologies, and Tools, Newnes, Butterworth-Heinemann, Boston, 2000.
Weste N., Harris D., CMOS VLS| Design: a Circuits and Systems Perspective, 4" ed., Addison-Wesley, 2011.
Puchner H., Advanced Process Modeling for VLSI Technology, Technischen Universitat Wien, 1996.

MasosoB E., Ananocosu UHmMecpaIHu Cxemu.: CXxemomexHuka u npoekmupane, A31. Ha

Texumueckus yausepcuteT — Codust, Codust 2002.

10. Muxos I'., ugpposa cxemomexnuxa, n3n. va Texaundeckus yuusepeuter — Codust, Codust 2000.

CONOO~ WD
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HanmeHnoBaHMe Ha JUCIUTUIMHATA: Kox: ME09.3 Cemectnp: 11
HMHTe MreHTHH 3aBHKBAHUSA
Bun Ha 06yuenuero: Cemecrpuanen xopapuyM:| bpoit kpeaurtu: 3
Jlexumnm (JI) JI - 20 yaca
JIaGopaTopHu/CEMHUHAPHU YIIPasKHEHHS JIY — 20 gaca
(JIYICY)
Kypcoga pabota (KP)
JEKTOP:

I'n. ac. n-p umk. Bnagumup Jumurpos (PETT), ten.: 9652525, e-mail: dimitrov@tu-sofia.bg
Texuunuecku YuusepcuteT — Codust

CTATYT HA JUCHIUIIJIMHATA B YYEGBHATA IIPOI'PAMA:
CBoOonHO M3bUpaemMa TUCIUILIMHA 32 CTYACHTH OT crienuanu3anus ,,CuioBa eleKTpOHHKA* OT
oOpa3oBaTenHO-KBTH(PHUKAITMOHHA cTeneH “Maructhp’” Ha OETT.

HEJIM HA YYEBHATA JUCIIUIIJINHA:

[lenta Ha 0OOyYEeHMETO TIO AWCIMILIMHATA € CTYJCHTHUTE J1a MPUIOOUST 3HAHKS CBBP3aHU
C METOJWTE 3a YIPABJICHUE HA CJICKTPUYECKA MAIIMHHU C MOMOINTA HA CUJIOBU CJICKTPOHHU
npeoOpasyBarenu

OIMNCAHUE HA JUCHHUTIJIMHATA:

OcHoBeH (OKyC Ha IUCHUIUIMHATA € PA3IVIeKJAHETO HAa METOAM 3a MOJEIUpPAaHE U
YIIPABJIICHUE HA ITOCTOSIHHOTOKOBU WM IPOMECHIIMBOTOKOBM €JIEKTPUYECKH MalmMHU. Pasrienanu
ca TEXHUTE METOJIM 3a yNpaBJieHHE C MOMOILTA Ha CUJIOBU IpeodpasyBarenu. V3uckBaHUs KbM
npeoOpa3yBaTelis U cUCTeMara My 3a yIpaBJeHHUE.

HPEAIIOCTABKMU:

KypcwsT ce 6a3upa Ha OCHOBHH TMO3HAHHUS MO JUCHUIUIMHUTE: Martematuka, ®usuka,
Teopernuna enekTporexHuka, [lomynpoBogHukoBu  eneMeHTH, CHUIIOBH  €JIEKTPOHHU
ycrpoiictBa, [IpeoOpasyBarenHa TeXHUKa, AHaIN3, MOJEIHpPaHE U TPOCKTUPAHE HA CUIIOBU
€JIEKTPOHHM YCTPOMCTBA.

METO/I 3A ITPEITOJABAHE:

Jlexuuu W3HAcCSHU C TOMOILTAa Ha HarjieIHU MaTepuanu. JlabopaTopHH yHpaKHEHUS
IPOBEXAAHU B KOMIIIOTBPEH KJac 3a M3BBPLIBAHE HA CHUMYJIAIMOHHU H3CIeABaHMs. 3a
IIPOBEXAAHETO Ha JIaOOPAaTOPHUTE YIPaKHEHHUS ca CIIEHUATHO pa3pabOTeHH U pa3BOWHU MJIATKU
3a peaJin3upaHe Ha pasrIekKTaHUTE AITOPUTMHU 32 YIIPABIICHUE.

METO/IN 3A UBIIMTBAHE U OIIEHABAHE:
Texy1a oneHka, popMupaHa OT JBe KOHTPOJIHU B CpeJlaTa U B Kpast HA CEMECTbpa.

E3UK HA ITPEINOJABAHE: 6bnrapcku

1. Analysis of Electric Machinery and Drive Systems, 3rd Edition, Paul Krause,
Oleg Wasynczuk, Scott D. Sudhoff, Steven D. Pekarek, John Wiley & Sons, 2013

2. Fundamentals of Electrical Drives, 2ed Edition, Andre Veltman, Duco W.J. Pulle,
R.W. de Doncker, Springer, 2016

3. Advanced Electrical Drives, 1ed Edition, Rik De Doncker, Duco W.J. Pulle, André
Veltman, Springer, 2010

4. Fundamentals of Power Electronics, 3ed, Robert W. Erickson, Dragan Maksimovic,
2020, Springer International Publishing
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumenoBanue Ha TUCIMIUIMHATA: Kon: ME10.1 CemecTbp: 2
AHajm3 1 00padoTKa HA OMOMEINIIUHCKHU
CUTHAJH
Bunx Ha 00yuenuero: CemecTpuaneH bpoii kpeautu: 3
Jlexuuu (JI) XOpapuyM:
JIaboparopuu/cemunapuu ynpaxkaeuus (JIY/CY) | JI — 20 gaca
Kypcosa pabora (KP) JIY — 20 gaca
JIEKTOP(HN)

noi. 1-p umk. Cepapum Tabakos (PETT), ten.:965 3901, e-mail: sdt@tu-sofia.bg
Texunueckn Yuusepcuter-Codust

CTATYT HA JUCIHHUIIJIMHATA B YYEGHATA IIPOI'PAMA:
3anbDKUTENHU  M30upaeMa cHeluaiu3upalia JUCHUIUIMHA 3@ PEAOBHU CTYIEHTH 110
cnenuanuoct “Enexktponnka” Ha @akynter Enextponna texnuka u texuHonoruu Ha TY-Codus
3a 00pa3oBaTEITHO-KBATM(PUKAIMOHHATA CTETICH “‘MarucThp’ .
HEJIN HA YYEBHATA JUCHUIITIMHA
Ilenta HAa O0O0y4YEHHETO MO AMCLUMILIMHATA € CTYAEHTUTE J1a NpUAOOUAT 3HAHUS M YMEHHS 3a
IpujiaraHe Ha CbBPEMEHHU METO/IU 3a u(dpoBa 00paboTKa HA CUTHAIIM, HACOYSHH KOHKPETHO 32
aHamu3 M 00pabOTKa Ha OMOMEAMIMHCKH CHUTHAIM. Te3W 3HaHMSA ca OCHOBOIIOJIAralld TpHU
IpujaraHe Ha ChILIECTBYBAIlM U pa3paboTBaHE HAa HOBU alapaTHU M CXEMHHU pEIICHHs 3a
NOJTy4aBaHE Ha KaYeCTBEHA IMAarHOCTUYHA MH(POPMALIUS TIPU METUIIMHCKUTE M3CIIEIBAHUSI.
OINMCAHUE HA IMCIIUIIJIMHATA:
CpabpxkaHUEeTO Ha JUCHMIUIMHATA 3all03HAaBa CTYJIEHTUTE C OCHOBHM METOJIM W amapaTd 3a
CHEMaHe Ha OMOMOTEHIIMAIN U METOAH U allTOPUTMH 32 MOJydyaBaHe Ha JUArHOCTHYHU JaHHH 32
CbCTOSIHUETO Ha OTJEJIIHM OPraHd M CHUCTEMHU B 4YOBEIIKOTO Ts10. IlompoOHO ce pasriexnar
BBIIPOCH CBBP3aHU C: MPOU3XOJA W BUAOBE CMYIICHHs MPH PETUCTPHpPaHE HA OMOMEAMIIMHCKHU
CUTHaNM; Hu(poB aHaIu3 U 00paboTKka Ha OMOCUTHAIM; CUCTEMH 3a ABJITOBPEMEHHO CIIE/IEHE Ha
JKU3HEHO BaXXKHU IMapaMeTpH U MPOLECH U JP.
IPEJAITIOCTABKMHM: HeoOxoanMu ca OCHOBHH IIO3HAHUS II0 OCHOBH HAa OMOMEIUIIMHCKOTO
MHKEHEPCTBO U MaTeMaTHKa
METO/1 3A TIPEITIOJABAHE:
Jlekiuu M3HACSIHM C MOMOIINTa Ha MynTuMmenus. JlaGopaTopHU yIpakHEHHUS C MPOTOKOJH,
n3paboTBaHU OT CTYJEHTHUTE U IPOBEPSBAHU OT IPEINOAaBaTENS.

METOJHN HA U3IMUTBAHE: Tekyia orieHka Ha 0a3a 1Be KOHTPOJIHU B CpefaTa U Kpas Ha
cemectnpa (80%) u 3amuTa Ha MPOTOKOIHUTE OT yrnpaxxHeHusata (20%).

E3UK HA INIPEITOAABAHE: 6barapcku
ITPEIIOPBYUTEJIHA JIMTEPATYPA:
1. Wnmes U., doitues [1., TabakoB C., Anaruz u obpabomra na 6UOMEOUYUHCKU CUSHATU,
Nznarencreo va TY-Codus, 2012.
2. Webster J., Medical Instrumentation — Application and Design, Houghton Miffin

Company, 2009.
Stergiopoulos S., Advanced signal processing handbook, CRC Press LLC, 2001.

Hualou Liang, Joseph D. Bronzino, Donald R. Peterson Biosignal Processing: Principles
and Practices, CRC Press, 2013

5. Amine Nait-Ali Advanced Biosignal Processing, Springer, 2009
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: ME10.2 Cemectsp: 2
Jucnien
Bun Ha 06yuenuero: CemectpuaineH Bpoii kpenutu: 3
Jlexumnm (JI) XOpapuyM:
JIaGopaTopHu/CEMHUHAPHU YIIPasKHEHHS JI—20 gaca
JIVICY) JIY — 20 gaca
Kypcoga pabota (KP)
JIEKTOP:

noi. 1-p umk. I'eopru J{oopukos. (PETT), Ten.: 9653085, e-mail: georgi_hd@tu-sofia.bg
no1. 1-p uHK. Mapust Anekcanaposa-Ilanauesa (PETT), Ten.: 9653085, e-mail:
m_aleksandrova@tu- sofia.bg
Texunuecku Yuusepcurer-Codust

CTATYT HA JUCHIUIIJIMHATA B YYEGHATA INIPOI'PAMA:
3aIbIDKUTENHO U30upaeMa 3a peJJOBHH M 33JJ0YHU CTYACHTH 1o crienuanHocT "EnekTponuka” 3a
o0pa3oBaTeTHO-KBATH(PUKAITMOHHATA CTEIICH ""MarucTop"

HEJIN HA YYEBHATA JUCHHUITJIMHA:
Ilenta Ha oOyyenuero no "Jlucmiien " e CTyJEHTUTE Jla Ce 3all03HAsAT C pa3jIMYHUTE BUIO0BE
JHCIIJICH, KOWTO C€ HM3MOJ3yBaT 3a BH3yaln3upane Ha uHpopmauus. [lomydenure 3HaHUS U

YMCHUS € UM IMO3BOJIAT 6”bp30 H KOMIICTCHTHO Jia p€IIaBaT KOHKPCTHHU ITPAKTUYCCKHU 3a/1aUu.

OIMNCAHUE HA JUCHHUTIJIMHATA:

Pasriesxnat ce OCHOBHUTE XapakTEPUCTHUKH M TEXHOJIOTMYHATa pean3alus Ha JUCIUICHHUTE
npubopu. M3yuyaBar ce TEXHOJIOTHATA, KOHCTPYKLUSATA W YIPABICHUETO Ha IUIA3MEHUTE,
€JIEeKTPOJIyMUHECIICHTHUTE,  TEUHOKPHUCTAJIHUTE,  EIEKTPOXPOMHHTE,  €JIEeKTpOodOpe3HUTe
mucrien. Pasriexxaar ce v Haii-HOBHTE, T.HAap. OPraHUYHU JUCIJIEH, pa3paboTeHn Ha Oa3aTa Ha
Pa3TBOPHUMH CIIPETrHATH MOJUMEPH.

HPEAINIOCTABKH: HeoOxomumu ca OCHOBHM TO3HAaHUA 10  (PuU3MKa, XUMHUS,
MUKPOEJIEKTPOHUKA U MUKPOEIEKTPOHHA CXEMOTEXHUKA.

METO/J 3A TIPEIIOAABAHE: Jlekuuu, W3HacsHM C TOMOILITAa Ha MPE3EHTALMOHHU
Marepuanu. [1o Bpeme Ha nabopaTOpHUTE YNPaKHEHUS, CTYICHTUTE U3MEPBAT XapaKTEPUCTUKU
Y TIPABST JEKOMIIO3HIIMS Ha PA3IMYHU IUCIUIEH, U3TOTBEHU Y HAC U B Uy>KOMHA.

METOJHU HA UBIIUTBAHE U OLIEHABAHE: [TucMeH u3nuT B Kpasi Ha BTOPU CEMECTBP.

E3UK HA ITPEITOJAABAHE: 6bnrapcku (Bb3MokHO € npenojaBaHe ¥ Ha aHTJIMHCKU €3UK)

HNPEIIOPBUNUTEJIHA JINTEPATYPA:
1. PwcoBcka M., M.Anekcanaposa, I'. {o6pukos, C. Bosmxues, ,Jucnnen” — YaeOHUK
TY-Codus, 2011.
2. Rolf R. Hainich, Oliver Bimber, Displays: Fundamentals and Applications, CRC Press,
2011.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumenoBanue Ha JUCHUIIIINHATA.
HNuaycrpuainu npuioxkenus Ha cuiosn | Kox: ME10.3
eJIEKTPOHHHM Npeodpa3yBaTesn

CemecTnp: 2

Bua Ha 00yuenuero: Cemectpuanen xopapuyM: | bpoii kpenutu: 3
Jlexrum (J1) JI - 20 gaca
JlaGopaTopHU/CeMUHAPHHA YIPKHEHUS JIY — 20 yaca
(JIYICY)
Kypcoga pa6ota (KP)
JIEKTOP:

o n-p k. Hukomaii Jlro6ocaaBoB Xunos (PETT), Tein.: 9652569, email: hinov@tu-sofia.bg
Texunuecku Yuusepcutet — Codust

CTATYT HA JIUCIHIUIIJIMHATA B YYEGHATA ITPOI'PAMA:
3aIbJDKUTENHO M30upaeMa 3a peJOBHM M 33J04YHM CTYAEHTHU IO cneuuanHocT “Enextponuka”,
®OETT 3a oOpa3zoBarenHo-KBaIM(PHKAIMOHHA CTETIIECH “MarucTbp .

HEJIN HA YYEBHATA JUCIIMITVIMHA:

Ilenta Ha 00yuyeHHETO MO AUCLUUIUIMHATA € CTYAECHTUTE J1a IPUA0OUST 3HAaHUS CBbP3aHU
C H3MIO0J3BAHETO M CKCIUIOATALMATA Ha CUJIOBH CIEKTPOHHM YCTPOWCTBA U CHCTEMHU C
UHyCTPUAIHO NIpEJHA3HAYCHUE.

OIMNCAHUE HA JMCIUTIJIMHATA:

JucuunnuHaTta UMa 3a 1end Jia 3alo3Hae CTYJACHTHUTE OT crienuanHocT “Enextponuka” c
aHajn3a, MPUHIMIINTE HA JIEUCTBHE, PEKUMHUTE HA paboTa U OCOOEHOCTUTE TIPH EKCILI0ATAIUsATa
Ha peaMila peajHo JACHCTBAlM B MHAYCTPUAIHOTO MPOU3BOACTBO CHIIOBH €JIEKTPOHHHU
YCTPOMCTBA U CUCTEMH OT CHJIOBH €JIEKTPOHHU TIPeoOpa3yBaTeu.

HPEAIIOCTABKMH:

Kypchr ce ©0a3upa Ha OCHOBHM TIO3HAHHMSI TO JUCHUILIMHUTE. TeopeTudHa
€JEeKTpOTeXHUKa, [lomynpoBOAHUKOBU e€JeMEHTH, AHailoroBa cxeMoTexHuka, CuiaoBu
eJIeKTpPOHHM ycTpoiicTBa, [IpeoOpasyBarenHa TexHuKa, AHAJIN3, MOJEIUpaHe U MIPOEKTUpaHE Ha
CUJIOBM €JIEKTPOHHHU YCTPONCTBA, ENEKTPOHHU TEXHOJIOTUYHU CUCTEMH.

METO/I 3A ITIPEITOJABAHE:

JlekMM W3HACSIHM C TIOMOIITAa Ha HaryieAHM MaTepuanu. JlabopaTopHM yrpakHEHHs
MMPOBCKAAHN Ha CICHUATIU3UPAHU MAKCTU W CUMYJIAIIMOHHM M3CJICABAHUA HAa HW3Yy4YaBAHHUTC
YCTPOMCTBA.

METOJMU 3A UBIIUTBAHE U OIIEHABAHE:
Texy1a oneHka, popMupaHa OT JBe KOHTPOJIHU B CpeJiaTa U B Kpast HA CEMECTbpa.

E3UK HA ITPEINOJABAHE: 6bnrapcku

INPEINOPBUYUTEJIHA JIMTEPATYPA: 1. Haues H., I'. Manees, CunoBa eleKTpOHMKA,
Texuuka, Codus, 1979 r.; 2. R. Bansal, V. Yadav, R. Behera, D. Joshi, Power Electronics, Drives and
Advanced Applications, CRC Press, 2020; 3. M. boouesa , H. I'pagunapos, I'. Manees, E. [Tonos, M. AHues,
CuioBa enektponnka, m3a. Ha TY-Codus, 2001; 4. Arue M., M. MunueB, CucTeMH 3a HENPEKHCBAEMO
enexkrpuuecko 3axpanBane, Codus, Apanrapna, 2008; 5. R. Maksimovic, D. Erickson, Fundamentals of Power
Electronics, Springer Nature, 2020; 6. N. Mohan, T. Undeland, W. Robbins, William P., Power Electronics -
Converters, Applications and Design, (3rd Edition), © 2003 John Wiley & Sons; 7. Antchev M., Technologies
for Electrical Power Conversion: Efficiency and Distribution, Methods and Processes, IGI Global, USA, 2010;
8. Rashid M. H., Power Electronics handbook: devices, circuits, and applications, Academic Press, 2007; 9.
Rashid M. H., Power Electronics: Circuits, Devices and Applications, Pearson/Prentice Hall, 2003; 10. I.
Batarseh, A. Harb, Power Electronics. Circuit Analysis and Design, Springer, 2018.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumeHnoBanue Ha qucHMIUIMHATA: Kon: ME11.1.1 CemecTbp: 2

ABTOMATHU3HPAHH CHCTEMH 32 U3MePBaHe U
KOHTPOJI

Bun Ha 06yuenuero: Cemectpuanen xopapuyM:| bpoit kpeautu: 3
Jlexumnm (JI) JI — 20 yaca
JlaboparopHu/ceMUHAPHU YIIPAKHCHHUS JIY — 20 gaca

(JIYICY)
Kypcoga pabota (KP)

JEKTOPH:
noi. 1-p urk. I'eopru T. Hukosos (PETT), Ten.: 0895581428, e-mail: gnikolov@tu-sofia.bg
Texuuueckn Yuuepcuter-Codust

CTATYT HA TMCHHHUITTIMHATA B YYEBHATA INPOT'PAMA:
CBob6oaHO n30upaemMa JUCLMIUIMHA 32 PEJOBHU CTYAEHTH IO crenuanHocT “EinexTpoHuka’Ha
OETT na TY-Codus 3a 06pa3oBaTeTHO-KBaTH(PHUKAIIMOHHATA CTEIICH “MarucTsp’.

HEJIN HA YYEBHATA JUCHHUIIVIMHA : Cnes ycneuHoTo 3aBbpIIBaHe Ha 00YYEHUETO 110
JUCLUIUINHATA CTYJIEHTUTE 1€ I[103HaBaT CHBPEMEHHOTO CBCTOSIHUE HA KOMIIIOTHPHO
0a3upaHaTa U3MepBaTeIHa TEXHUKA ChI'bTCTBAIA HAYYHUTE U3CIIECABAHUS, pa3BoiiHaTa JeHHOCT
Y IIPOU3BOJICTBOTO HA EIEKTPOHHUKATA.

OIMNMCAHUE HA JUCHHUIIJIMHATA: ApxuTekTypa Ha KOMIIIOTBPHM H3MEPBATEIHU
cucremu, Kiacupukamuss Ha CHCTEMHTE 32 aBTOMATHYHO TEeCTBaHE, V3MepBaTeIHH CHCTEMH,
0a3upaHy HA MHCTPYMEHTAJIHU U cepuitnu unrepdeiicu, PXI-6a3upanu usmepBaTeIH CUCTEMH.
VnpasnsBamr copryep (LabVIEW). KommroThpHO-UHTETpUpaHH Cpeau 3a H3MEpBaHE W
npoekThpaHe. MeTomosorus 3a u3cieiBaHe Ha €JIeKTPOHHU MPOJIYKTH.

HNPEAINOCTABKM: N3mepBanus B €1eKTpOHUKATa, AHAIOroBa, LH(poBa U MUKPOIPOLIECOpHA
CXEMOTEXHHKA U ChOTBETHA KOMIIOThPHA IPAMOTHOCT. .

METO/Jl 3A NPENOJAABAHE: Jlekuuu ¢ W3M0J3BaHE Ha CIIaWJIoBE W MPE3EHTAlUH,
1a00paTOPHUTE YIPAKHEHHS C MPOTOKOJIM U 3amuTta. Pa3paboTka Ha WHAWBUIYAIHU U TPYIOBU
MUHHIIPOEKTH.

METOJU HA UBIIUTBAHE U OLLEHABAHE: ]IBe koHTpoJHU pabOTH 0 BpeMe Ha
cemectnpa (60 %), maboparopuu yrnpaxuenus (20 %) u3BbHKIacHa Tabota B exut (20 %).

E3UK HA ITPEITOJABAHE: 6barapcku.

HNPENOPBYUTEJIHA JIMTEPATYPA: 1. VueOuuk “H3mepBaHus B eJlE€KTpOHHUKaTa”,
Codus, 2000 r.; 2. PHKOBOJCTBO 3a Ja0OPATOPHU YNpPaXKHEHHS] U METOJMKA 3a MPOBEXAAHE Ha
nabopatopuute 3anarus, Codwus, 1995 r. 3. J. Travis, J. Kring, LabVIEW for Everyone:
Graphical Programming Made Easy and Fun, Prentice Hall, 2009. 4. R. Northrop, Introduction to
Instrumentation and Measurements, Second Edition, ISBN 978-1-4200-5785-0, CRC Press,
2011.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: ME11.1.2 Cemectsp: 2
AHayu3 ¥ npoekTupane Ha uudpposu CMOS
HHTErPaJHu CXeMH

Bunx Ha 00yuenuero: CemectpuaneHn xopapuyM: | bpoii kpenutu: 3
Jlexrum (J1) JI - 20 gaca
JlaGopaTopHU/CeMUHAPHHA YIPOKHEHUS JIY — 20 gaca
(JIYICY)

Kypcoga pa6ota (KP)

JEKTOPHU:
noi. 1-p umk. Bacumuit Yymauenko (OETT), ten.: 965 2490, email: vpt@tu-sofia.bg
Texunyecku yauepcuter-Codust

CTATYT HA TUCHUTTINHATA B YYEBHUA ITVIAH:

N3bupaema ydeOHA IUCUMIUIMHA 3a CTYIAEHTH OT crnenuanHoct “Enexrponnka” na OETT,

00pazoBaTeIHO-KBAIM(PUKAIIMOHHA CTEIEH “MarucThp’.

HEJIM HA YYEBHATA JUCIIUIIJINHA:

Crynenrtute e Ob1a 3al103HATH C CbBPEMEHHHN METOIM U CPEJCTBA 3a MPOEKTUpaHe Ha IUPPOBU

CMOS unrerpaau cxemu. Criesr 3aBbpIIBaHe HA Kypca Te IIe:

e ObAaT B CBCTOSHUE Ja AaHAIW3UpAT HU3UCKBaHHUATA Ha NPUIIOKEHHUETO H Jaa wuzdepar
MOJXO/IAIIIa TEXHOJIOTHUS 3a pealn3upane Ha I poBaTa HHTETPaTHA CXEMa;

e MOrar Jia W3BBPIIAT CXEMHO U T'€OMETPHYHO MPOCKTUPAHE, BKIFOUUTEIIHO Opa3MepsiBaHe Ha
TPaH3UCTOPHUTE, (DYHKIIMOHATTHA M BPEMEBA CUMYJIAIIHS;

® [I03HaBaT ChBPEMEHHHU CPEJICTBA 32 aBTOMATU3AIIMS Ha IPOCKTHPAHE;

e 1MaT HaBUIM 3a pabOTa B €KHUII.
OIMNCAHUE HA JUCHUIIJIMHATA:

MeTtononorus 3a iepaxuyHO MPOEKTHpaHe Oa3upaHa HACpeACTBa 3a aBTomaru3aius. HuBa Ha
abctpakiusa. Cumynanus — TOBeACHYECKa, (YHKIMOHANHA, BpEeMeBa, HAa HUBO TPaH3UCTOPH.
CMOS rnoruyecku eJIeMEHTH — Opa3MepsBaHe, [Mapa3UTHU KamaluTeTH, ONTUMHU3AIIMSL.
Jvnnamuyna goruka. Jlormka c pass-tpanzuctopu. llocnemoBatennu cxemu. ['eomeTpudHO
npoektupane Ha CMOS HC. IlpoBepka Ha TEXHOJOTUYHHTE HOPMHU. APXUTEKTypH Ha
APUTMCTUYHHU CXCMU. ITamet u MaTpu4Ha JIOruKa. CHHXpOHH?.aIII/IH.

HNPEJAIIOCTABKMH: EnekTpoHHM NOJYNPOBOJHUKOBU eneMeHTH, LludpoBa enexTpoHuka,
Muxkponpouecopu.

METO/I 3A TIPENNOJAABAHE: Jlekiuu ¢ M3M0J3BaHE HA CIIaiJIOBE U JIEMO-IIPOrpamy,
1a00paTOPHUTE YIPAKHEHHS U €KUITHA paboTa BEPXY MPOSKTH.

METOJIM HA M3IIUTBAHE M OLIEHSIBAHE: TTpoekt (80%), TecToBe (20%).
E3MK HA IIPENIOJABAHE: 6tirapcky
MPENIOPBLUYNTEJHA JUTEPATYPA:

1. Jan M. Rabaey, Digital Integrated Circuits, A Design Perspective, Prentice Hall, 2002

2. N Weste and K Eschragian, Principles of CMOS VLSI Design, Addison-Wesley, 1985

3. R. Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3" ed. Wiley-IEEE Press,
2010

4. John P. Uyemura, CMOS Logic Circuit Design, Kluwer Academic Publishers, 2001

H. Kaeslin, Digital Integrated Circuit Design, Cambridge University Press, 2008

M. Ercegovac, T. Lang, Digital Arithmetic, Elsevier Science, 2004

o o
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Koa: ME11.1.3 Cemectsp: 2
EJjleKTpoHHM aHAJIOTOBM YCTPONCTBA €
uu¢poBo ynpapjieHue

Bunx Ha 00yuenuero: CemectpuaneHn xopapuyM: | bpoii kpenutu: 3
Jlexrum (J1) JI - 20 gaca
JlaGopaTopHU/CeMUHAPHHA YIPOKHEHUS JIY — 20 gaca
(JIYICY)

Kypcoga pa6ota (KP)

JEKTOPHU:
nout. atH umk. MBaiino [Manaues (PETT), ten.: 965 3027, e-mail: ipandiev@tu-sofia.bg
npod. a-p urxk. [lervp Axumon (PETT), ten.: 965 3265, e-mail: pij@tu-sofia.bg
umk. Jloituo oiiueB (DETT), temn.: 965 3027, e-mail: dddoychev@tu-sofia.bg
Texunuecku ynusepcurer-Codus

CTATYT HA JUCIHIUIIJIMHATA B YYEBHUA TIJIAH: N30upaema yyeOHa AUCIUTIIMHA
3a crygeHtu ot crneumanHocT “Enextponuka” Ha ®ETT, obpaszoBarenHo-kBanupuKalroOHHA
CTENEH “MarucTop’.

HEJIU HA YYEBHATA JIUCIHMUIIJIMHA: Cren ycmemHOTO 3aBbpIIBaHE Ha Kypca
CTYJIEHTHUTE TpsiOBa Ja MOTaT Jia U3CJeBaT U MPOCKTUPAT eNEKTPOHHU aHAJIOTOBU YCTPONCTBA C
nu(ppoBO yIpaBlIeHWE Mpuilaralku TEOPETUUYHU METOAM, (PU3UUECKH EKCHEPUMEHTH W
KOMIIOTHPHU CUMYJAIIUU BbPXY ONMMUTHU CXEMH.

OIMMCAHUE HA JIUCHUIIJIMHATA: OCHOBHM TEMHU: NPOrpaMHUPYEeMH YCUIIBATEIU H
aTCHIOATOPH; YCHJIBATE€IM HA MOIIHOCT — Kiac D; mporpamupyemMu akTUBHU (UITPH,
INPWJIOKEHNUE Ha ONEPAllMOHHUTE YCWJIBATEeNM B CUCTEMM 3a mpeoOpa3yBaHe Ha HHpOpMaius;
porpaMUpyeMu TeHepaTOPU U CUHTE3aTOPU Ha aHAJIOTOBU CUTHAH C (Da30BO-3aTBOPEHU BEPUTH
(PLL). Hupexten mudpoB cuHTe3 Ha aHanoroBu curHaimu (DDS); mudpoBo ympasienune Ha
6uToBa M TpodecHoHanHa aymuoanapaTypa. Cramgapteu uHTepdeiicu 1°C u D?; mudposo
TnpenaBane Ha 3ByKoBM curHany. Ctangaptan mman AES n 1S,

HPEAINOCTABKM: [lpuioxHu €IEeKTPOHHU CXEMHU W YCTPOMCTBA, aHAJIOTrOBa, HU(poBa U
MUKPOIIPOLIECOPHA CXEMOTEXHUKA, U3MEPBAHUs B €JIEKTPOHUKATA.

METO/I 3A TIPENNOJAABAHE: Jlekiuu ¢ M3M0J13BaHE Ha CIIAWJIOBE U JIEMO-IIPOrpamy,
1a00paTOPHUTE YIPAKHEHHS C MPOTOKOJIA U KypcoBa paboTa ¢ ONMCaHUE U 3aIlUTa.

METO/JIU HA UBIIUTBAHE U OLIEHSIBAHE: JIBe eqHOYacOBY MUCMEHU TEKYIIU OIICHKH B
cpenara M Kpas Ha cemecTbpa (0610 82%), nabopatopuu ynpaxuenus (18%).

E3UK HA ITPEIIOJABAHE: 6bnrapcku
INPEMMOPBUYNUTEJIHA JIMTEPATYPA: [1] W. ITauaues, I1. Skumos, JI. Jloiues. Jlekuuu 1o
EnexTpoHHM aHaioroBu ycrpoiictBa ¢ mudpoBO yrpaBiieHue (TPE3eHTAMOHHM Marepuain B MS
PowerPoint — d¢opmar). Codus, TY-Codus, 2018; [2] W. IMangmes, I1. Sxumon, . [loiiues.
MCTOZ[I/I‘-ICCKI/I YKa3zaHus 3a na60paTopHH YIPAKHCHHUA 10 aHAJIOTOBU CJIICKTPOHHH CXEMHU C I_II/I(l)pOBO
ynpasienune. Codus, TY-Codus, 2018. [3] W. Kester, Analog-Digital Conversion. Analog Devices,
Norwood, MA, 2004. [4] W. Jung, Op Amp applications. Analog Devices, Norwood, MA, 2005. [5] V.
Tietze, Ch. Schenk. Electronic circuits. 2nd Edition. New York. Springer-Verlag, 2008. [6] R. Baker,
CMOS circuit design, layout, and simulation. 3rd edition, New York: Wiley-IEEE Press, 2010. [7]
A. Sedra, K. Smith, Microelectronic Circuits. New York, Oxford, Oxford University Press, 2015.
[8] J. Creech, and D. Rice (2015), “Digital Potentiometers vs. Mechanical Potentiometers: Important
Design Considerations to Maximize System Performance,” Analog Devices, MA, USA. [9] LC Filter
Design. Application Report SLAA701A—October 2016-Revised November 2016, Texas Instruments,
2016.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumMmeHoBaHMe Ha QUCLIMILUIMHATA: Kon: ME11.1.8 CemecTbp: 2
udpoBu kamepu
Bux Ha 00yuenuero: Cemectpuanen xopapuym:| bpoit kpeautu: 3
Jlexrum (J1) JI - 20 gaca
JlaGopaTopHU/CeMUHAPHHA YIPOKHEHHS JIY — 20 yaca
(JIYICY)
Kypcoga pa6ota (KP)
JIEKTOP:

npod. a-p urwk. Togop C. Txamuiiko (DETT), Ten.: 965 3269, e-mail: tsd@tu-sofia.bg,
Texunuecku Yuusepcuter-Codust
CTATYT HA TMCIHHUIIVIMHATA B YYEBHATA ITPOT'PAMA:
N36upaema QUCLUIUIMHA 32 PEOBHM U 3a/I04YHU CTYJEHTH IO cnenuaiHoct “EnexkTrpoHuka” Ha
OETT na TY-Codus 3a 06pa3oBaTeTHO-KBATH(PHUKAIIMOHHATA CTEIICH “MarucTsp’.

HEJIN HA YYEGBHATA JUCHHUIIJIMHA IlenTa Ha Kypca € CTYJIEHTUTE J1a CE€ 3alO3HAsT C
MoJlyuyaBaHeTo, mpeoOpa3yBaHETO U 00paboTKaTra upe3 eJIEKTPOHHU CPElICTBA HAa CUTHAIU OT
IIPOCTPAHCTBOTO Ha IpEeIMETUTE, C L€l IojlyyaBaHe Ha IU@poBu oOpa3u. Pasrnexnar ca
CHeUallM3UpaHd MaTPUYHU CEH30pU BBB BUAMMAaTa W HMH(ppadepBeHa 0OJIACTH Ha CIEKTHpA.
OC’I)HIGCTBSIBaHeTO Ha BpB3KaTa MCXKAY MATPUUYHHUTC CCH30pPU M CUTHAJIHHUTC IIPOLCCOPU 3a
o0OpaboTka Ha oOpa3u. Ha cucteMHO HUBO ce 00CHXKAAT 1 KOMEHTHUPAT OCHOBHUTE KOMIIOHEHTH
U TAXHOTO BJIMSHUE BBPXY MOJy4daBaHHA IUPPOB oOpa3 Ha mpeamerute Pasriexxmar ce u ce
MPEJICTaBAT TUIHYHU MPUIIOKEHUS Ha HU(DPOBHU KamepH.

ONIMCAHUE HA JIUCHMIIJIMHATA: OpranuzanusTa U apxXuUTeKTypaTa Ha LU(POBU
KaMepH, CHelHallu3UpaHd CEH30pHM UHTEp(ENCHU CXEeMH MaTpUYHU CEH30pH, MHTep(elcHU
CXEMH, U CUTHAJIHU MpoLecopU 3a 00paboTka Ha 00pa3y, METOM 3a MOBHUILABAaHE HA TOYHOCTTA
Ha BB3IPOU3BEKJaHE Ha oOpa3suTe U €IMMHMHHUpAHE BIMSHHUETO HAa CMYIIABAlU Bb3JECHUCTBHUSA,
opa3MepsiBaHETO, aHajdu3a M HM30Mpa Ha OTJCIHUTE KOMIIOHEHTH Ha IudpoBa Kamepa 3a
pelIaBaHeTo Ha peajlHi MPAaKTUUECKU 3aJJauH.

HNPEAINOCTABKHW: Heo0xonuMmu ca OCHOBHU MO3HAHUS 10 TMPHJIOKHU €JIEKTPOHHU CXEMU U
yCTpOICTBA, aHalIoroBa, IU(pPOBa M MHUKPOMPOIECOPHA CXEMOTEXHHKA, H3MEPBAHHS B
€JIEKTPOHHUKATA, CEH30PHU CXEMH M YCTPOMCTBA M ONTOEIEKTPOHHH M JIA3€pPHHU YCTPOMCTBA U
CHUCTEMH.

METO/J 3A TIIPENNOJABAHE: Jlekiuu u3HAcsiHU C TMOMOINTAa HAa HArjeAHU MaTepHalld,
nmpe3eHTanuu, Tabma wu  ciaijgoBe. JlabopaTopHHM  ympaKHEHHWs, W3IMBIHIBAHU CIOPE.T
PBKOBOJICTBO U MTPOTOKOIH, U3Ppa0OTBAHU OT CTYJIEHTUTE M MIPOBEPSBAHU OT MPETojaBaTels.

METOJAHN HA U3NTUTBAHE U OHEHABAHE: IlricMeH U3nUT B Kpast Ha CEMECTBPA.

E3UK HA TPENTOJNIABAHE: Gbirapcku

INPENOPBUYUTEJIHA JIUTEPATYPA:. 1. Bob Tucker, Handbook of Smart Actuators and
Smart Sensors, NY Research Press, 2015. 2. J. G. W. Ramon Pallas-Areny, Sensors and signal
conditioning, 2nd ed., John Wiley & Sons, 2001. 3. W. C. Dunn, Introduction to instrumentation,
sensors, and process control, Norwood: Artech House, 2006. 4.Sen Gupta, Gourab (Ed.), Smart
Sensors and Sensing Technology, Springer, 2008. 5. Randy Frank Understanding Smart Sensors,
Artech House, 2013.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: ME11.2.1 Cemectsp: 2
TonnHHO ynpaBJjieHue B
MHKPOEJeKTPOHUKATA
Bunx Ha 00yuenuero: CemectpuaneHn xopapuyM: | bpoii kpenutu: 3
Jlexrum (J1) JI - 20 gaca
JlaGopaTopHU/CeMUHAPHHA YIPOKHEHUS JIY — 20 gaca
(JIYICY)

Kypcoga pa6ota (KP)

JEKTOPHU:
[Tpod. a-p umk. Auna CroiinoBa (PETT), Tei.: 965 3263, e-mail: ava@ecad.tu-sofia.bg
Texunyecku yauepcuter-Codust

CTATYT HA JUCHIUIIJIMHATA B YYEBHUSA TIJIAH: N30upaema yyeOHa AUCIUTIIMHA
3a CTYAGHTH OT CHEIUAIHOCT “‘elleKTpOHMKA”, ¢opMupamia MarucTbpcka Iporpama
»MUKpOEJIEKTpOHUKA Ha Pakyirera MO €JEKTPOHHA TEXHHKA M TEXHOJIOTUH, 00pa30oBaTENIHO-
KB (UKAIIMOHHA CTEIICH “MarucTup’.

HEJIU HA YYEBHATA JIUCHUIIJIMHA: Cien ycnemHOTO 3aBbpUIBaHE Ha Kypca
CTYIEHTUTE TpsAOBa Ja MOrar Ja OCUTYpsIBaT TOIUIMHHUTE DPEKUMHU Ha MUKPOEJIEKTPOHHU
u3jenus. 3a nenrta Te TpsOBa Jla Mo3HaBaT M MpuiaraT copryep 3a TOIIMHHO NMPOEKTUPaHE U
CUMYJIAllMM, METOAN U TEXHUKH 32 TOIUIMHEH KOHTPOJI, CUCTEMH 3a OCUTYpsSIBAHE Ha TOIJIMHHU
PEKUMH, MaTepuaid 3a ONTUMHU3UpPAaHE HAa TOIUIMHHOTO YIIpaBJIEHHME M IMOAXOJM 3a TOIUIMHHA
3aIUTA.

OIIMCAHUE HA JUCIMIIJIMHATA: OcHoBHH Temu: CBHIHOCT HAa TOIUIMHHOTO
yIpaBJICHUE B MUKPOETEKTPOHUKATA; TOMIO0OMEH B MUKPOEICKTPOHHH u3zenus; M3mepBane 3a
XapakTepu3upaHe Ha TOIUIMHHOTO pa3lipezesieHne; TOIUTMHEH KOHTPOJI B MUKPOEIEKTPOHHUKATA;
TomMHHM aHAMM3W HA MUKPOEJIEKTPOHHU CTPYKTYpH, MoOAyldun U cuctemu, Cucremu 3a
OCUTYpsIBaHE€ Ha TOIUIMHHUTE PEXUMH, MojenupaHe W CUMyJallMM HAa TOIUIMHHHU MPOLECU B
MHUKpPOEJIEKTPOHUKATa; TOTUIMHHO YIPaBJICHUE HA MUKPOEJIEKTPOHHU €JIEMEHTH M CUCTEMH.

HPEAINOCTABKH:, EnextponHo ypemoctpoene; CucreMu 3a  MPOCKTUpaHE B
MUKpOENEKTPOHUKAaTa, ENeKTpOHHM MONTYIPOBOIHUKOBU MTPHOOPH.

METO/I 3A ITPENNOJABAHE: Jlexkuuu ¢ U3M0JI3BaHe HA CIIaliJI0OBE U IEMO-TIPOTPAMH, 3alIUTa
Ha JIabopaTOpHU YIPaKHEHUS U Ha JOMalllHa padora.

METOJIU HA U3IIUTBAHE U OLLEHABAHE: /IBe nmucMeHN TEKYIIU OIEHKH B cpefaTa u
Kpass Ha cemecTbpa (00mo 60%), oueHka Ha nabopaTopHM ynpaxHeHHs (20%), oleHKa Ha
nomaiia padota (20%).

E3UK HA INIPEITOJAABAHE: 6b1arapcku U aHTIIUHACKHT

HNPEINOPBYUTEJIHA JIMTEPATYPA: 1. Lian-Tuu Yeh, Thermal management of
microelectronic equipment heat transfer: Theory, Analysisq Methods, and Design practices, 2nd edition,
ASME, 2016, ISBN: 0791861090 / 9780791861097; 2. Electronics cooling, Edited by S M Sohel
Murshed, InTech, 2016, ISBN 978-953-51-2405-4; 3. H. Lee, Thermal design, Wiley, 2018, ISBN:
9781118004708; 4. Principles and Application6s of Thermal Analysis, Edited by P. Gabbott, Wiley-
Blackwell, 2017, ISBN 978-1-4051-3171-1; 5. Cooling of Electronic Systems, Eddited by S. Kakag, H.
Yincu, K. Hijikata, Springer, 2013, ISBN978-94-010-4476-9; 6. Y. Cengel, A. Ghajar, Heat and Mass
Transfer: Fundamentals and Applications, 6th Edition, Mc Graw Hill, 2020, ISBN13: 9780073398198.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: ME11.2.2 Cemectnp: 2
Hanomartepuaiu
Bun Ha 06yuenuero: Cemectpuanen xopapuyM: | bpoit kpeaurtu: 3
Jlexumnm (JI) JI — 20 yaca
JIaGopaTopHu/CEMHUHAPHU YIIPasKHEHHS JIY — 20 gaca
(JIYICY)
Kypcoga pabota (KP)
JIEKTOPMU:

Jo1L. 1-p uik. Mapust Anekcanaposa-Ilanauesa (PETT), Ten.: 965 3085, e-mail:
m_aleksandrova@tu-sofia.bg, momu. a-p unx. bopsina Ilanesa (PETT), Tein.: 965 2214, e-mail:
borianatz@tu-sofia.bg, nmpod. a-p urx. Bagentun Bunexkos (PETT), Ten.: 965 3085, e-mail:
videkov@tu-sofia.bg, Texauuecku yauepcurer-Codusl.

CTATYT HA JUCHMIIJIMHATA B YYEBHUSA IIJIAH: CoboanouszOupaema yyeOHa
JUCLIUIUIMHA 32 CTYAEHTU OT cnenuaiHocT “EnextpoHuka”, oOpa3oBarenHO-KBaJIM(pUKAIIMOHHA
CTEIEH “MarucTop’.

HEJIN HA YYEBHATA JUCHUIIJIMHA: CtyneHTuTte Ja ce 3al03HasAT ChC ChbCTOSHUETO U
MEePCIEKTUBUTE 3a OJM3KOTO pa3BUTHE HA HAaHOMAaTepHAIUTE W HaHoTexHosoruuTe. [1o Bpeme Ha
OOy4eHHETO CH CTYIEHTUTE Il T[OoJIyuaT TEOPETHYHM T[O3HAHUS 3a Hal-aKTyaJlHUTE
HaHOMATEPHAIA B €JIEKTPOHUKATA W MPAKTHYECKH 1€ CE 3aM03HAAT ChC CHhBPEMEHHUTE METOJIH,
W3TO0JI3BaHU 32 KAUeCTBEH M KOJIMYECTBEH aHAJIM3 Ha HAHOMAaTepUAIUTE.

OIMUCAHUE HA JUCHUIIJIMHATA: OcHOBHM TEeMH: MaTepualyd 3a HaHOpa3MepHa
€JeKTPOHMKAa M ONTOEJIEKTPOHUKA, HAHOKOMIIO3UTH, HAHONOPECTU OKCHAM, OpraHUYHH
HAaHOKPHUCTAJIM, KBAHTOBU TOYKH, BBIJIEPOJIHA HAHOTPHOUYKH, TpadeH, QpyaepeH u Jp.

HPEAIIOCTABKM: matepuano3HaHie B MUKPOEIEKTPOHUKATA (MU 0010 MaTepuaio3HaHue),
bu3uka, Xumus.

METOJ_ 3A TIPEINOJABAHE: Jlekuuure ce mnpoBeXIaT B 3ajda C JbCKa H Upe3
MYJITUMEAUIHY MTpe3eHTau. FiMa Bb3MOXKHOCT 3a eNeKTpoHHa (hopMa Ha oOyueHue upe3 caifta
Ha qucnurinHata http://ecad.tu-sofia.bg/nanomat. ITocouenata oOcCHOBHA JUTEpaTypa € JOCThITHA
M 4YacT OT Hes e Ha Owirapcku e3uk. L[smata mabGopartopHa rpyma M3MBIHSABA €HA TeMa MOJ
PBKOBOJICTBOTO Ha TiperoaaBareis. CTyIeHTUTE MPEABAPUTEITHO CE MOATOTBAT OT MPEAOCTAaBEHU
nucMeHu Matepuanu. [lopaan yHHUKaTHOCTTa Ha U3MOJI3BAHUTE METOIH HIKOH OT YIPaKHEHUSTA
nie Ob/1aT IPOBEXAaHU B cnenuanu3upanu jgaboparopuu Ha CY nu BAH.

METOJHN HA M3IIMTBAHE UM OLEHSIBAHE: Ilocturanero Ha IIOCTaBeHaTa €Nl Ha
oOydeHHeTo 1Mo ydeOHaTa IWCIHIUIMHA Ce KOHTPOJIMpAa Ype3 TEeKyIlla OleHKa. 3a IeiTa ce
MPOBEXAa KOHTPOJIHO B Kpasi HA CEMECThpa Mpe3 caiiTa Ha AUCUUIIIINHATA, KOETO MPeICTaBIsIBa
TECT, CBCTOSAII ce OT 00mo 10 OTBOpEHW W 3aTBOPEHU BBHIPOCA OT IMPETOJaBaHUs JEKIIMOHEH
MaTepuai U MPOBEKIAHUTE Ja00PaTOPHU yIIPAKHEHHUS.

E3UK HA ITPEITOJABAHE: 6bnrapcku.

HPENNOPBYUTEJHA JIUTEPATYPA: 1. A. Ilonos, Hanomarepuasnu u HaHoTexHONIOTHH, U311
CY-Coous, 2008; 2. A. Ilonos, IloxynpoBogHNKOBH MaTepuald CTPYKTYpU 332 HaHOEIEKTPOHHKATA,
Yaupepcurercko wusmarenctso ,,CB. Kmument Oxpuacku”, Codwumsa, 2007; 3. I'. MianeHos,
HaHoTexHosoruu 1 HaHOEIEKTPOHKKA, AKaJl. U31aTelcTBo ,,[Ipod. Mapun Ipunos”, Codus, 2010; 4. A.
A. Ulyka, Hanosnekrponuka, ®usmar kuura, 2007; 5. Annelise Kopp Alves, Nanomaterials for Eco-
friendly Applications, Springer, 2019; 6. Phuong Nguyen Tri, Sami Rtimi, Claudiane M. Ouellet-
Plamondon, Nanomaterials-Based Coatings: Fundamentals and Applications, Elsevier Science, 2019; 7.
Wolfgang Unger, V. -D. Hodoroaba, Alex Shard, Characterization of Nanoparticles: Measurement
Processes for Nanoparticles, Elsevier, 2019.



mailto:m_aleksandrova@tu-sofia.bg
mailto:borianatz@tu-sofia.bg
mailto:videkov@tu-sofia.bg
http://ecad.tu-sofia.bg/nanomat

XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaunmenoBanue Ha ydyeOHaTa TUCIMIUIMHA: Kon: ME11.2.3 Cemectnp: 2
TecTBaHe M TMATHOCTHKA HA CBPbXI0JIEMU
HHTErPAJTHH CXeMH

Bun Ha 06yuenuero: CemectpuasneH Bbpoii kpegutu:
Jlexumnm (JI) XOpapuyM: 3
Jlaboparopuu/cemunapuu ynpaxuerus (JIY/CY) JI— 20 gaca
Kypcoga pa6ota (KP) JIY — 20 gaca

JIEKTOP:

noit. 1-p. umk. ['eopru Anrenos (DETT), ten. 9652570, e-mail: angelov@ecad.tu-sofia.bg
Texuuuecku ynupepcutet — Codust

CTATYT HA JUCHUIIJIMHATA B YYEGHATA ITPOI'PAMA:
CBoOonHO M30HMpaeMa 3a pPEJAOBHU U 3aJI0YHM CTYJIEHTH MO crenuanHocT "EnexTponuka" 3a 00pa3oBaTEHO-
KBanupuKanuoHHaTa cterneH "Maructsp"

HEJIN HA YYEBHATA JUCIIUTIJINHA :

Hentra Ha oOyuenmero mo "TecTBaHe WM MHATHOCTHKA HA CBPBXTOJEMH WHTETPATHHA CXEMH' € CTyOCHTUTE na
3ab1004YaT CBOWTE NO3HAHMS B OO0JaCTTA HA MHKPOECJIEKTPOHUKATa, KaTo C€ 3alo3HasT C TECTBAaHETO U
JIMarHOCTHKAaTa Ha ChbBPEMEHHUTE CBpbXrojemu uHTerpanHu cxemu (CI'MC) BKIIIOUMTENHO ChC CMECeHa CTPYKTypa
Y Ha CHCTEMH BBPXY YHII, MEXaHHU3MHUTE Ha OCHOBHUTE NoBpeau u aedektu mpu tezu CI'UC, kakTo U ¢ MeToauTe 3a
3amuTa OT BPCAHOTO BJIMAHUEC Ha CJICKTPOMArHUTHUTC CMYylIaBalllnu BT)3I[CI7[CTBI/I}I U Ha CMyHIaBalquTC CUI'HAJIU U
nrymMoBe B 3axpaHBamiurte Bepuru Ha CI'UC.

ONNCAHUE HA TNCHHUIIJIMHATA:

CryneHTHUTe ce 3al03HaBaT ChC CIEIHUTE OCHOBHM TeMu: IlapameTpn Ha TECTBAaHETO M KauecTBO Ha IMPOAYKTa,
Bpewme u punancoB pecypc npu TectBaneto, 1o6uB u HuBO Ha nedekrute, Ocodbenoctu npu tectBanero Ha CI'UC,
TecroBo o6opynsane, OcuoBuu BugoBe nedexktu npu CI'UC, Mopenupane na npedexkta npu CIUC,
OYHKIIMOHAIHO U CTPYKTYPHO TeCTBaHE, MeToaM 3a TECTBaHE 3a aMETH M Ha MHUKPOIIPOIIECOPHHU cxeMu, Metoau
3a Oe3KOHTaKTHa JuarHoctuka, llogxomm 3a yBennuyaBane Ha TectompurogHocrra Ha CIUC, Cucrtemu 3a
camokoHTpoa BIST, Ckanupama snoruka, TectBane Ha CI'MIC upe3 rpaHryHa ckaHUpalia JOTHKa.

HNPEAINOCTABKMN:
HeoOxoaumu ca 0CHOBHY MO3HAHMS 110 (PU3MKa, MUKPOEIEKTPOHUKA U MUKPOEJIEKTPOHHA CXEMOTEXHHUKA.

METO/ 3A IPENOJTABAHE:

Jlekumy M3HACSHM C TIOMOIITa Ha HarJieHN Marepuainy. JlabopaTopHH ynpakKHEHHMs, N3MBIHABAHM 110 YKa3aHUS U
MPOTOKOJIM, M3pabOTBaHM OT CTYAEHTHUTE M IIPOBEPsIBAHU OT mpenonasaress. [1o u3dop cryneHtute paspaboTBaT
MIPOEKT.

Jlexrmy W3HACSHM C MOMOINTA HA HATJIE[HH MaTepHald U C MYITHUMEAMWHHU NpEe3eHTallMd M 3aJadyd, KOHTO ca
CBBP3aHU C IIPEIBAPUTEITHO 3aa/ICH MaTepHall M ¢ TEMHU 3a IipoyuBaHe. JlabopaTopHHUTE ynpaXHEHHUS ca CBBP3aHU C
M3MEpBaHE Ha TapaMeTpy M XapaKTePUCTHKH Ha Pa3JIMuHM BHIOBE PEATHH (YHKIMOHAIHU MHKPOEIEKTPOHHH
W3JeNUsl, KaKTO U C eJIEeKTPOMAarHuTHa CHBMECTHMOCT — MpPECMATaHE Ha ABDKMHA Ha Tpace M TpacHpaHe H
CJIEKTPOCTATHUYCH Pa3psiJi — U3UCKBAHMS IIPH MOHTaX U U3MEpPBaHe.

METO/JM HA UBIIUTBAHE U OLIEHSIBAHE:

Tekyma oneHka, GopMupaHa OT OLEHKa HAa CTYJAE€HTHTe OT JIa0OpaTOpPHHUTE YNpaKHEHHH Ipe3
cemecthpa (oTHOcuTenHa TexecT 50%) m or pedepar mo 3amazeHa Tema B oOJlacTTa Ha JHUCIUIUIMHATA
(otHOCHTeNHA TexecT 50%).

E3UK HA NPENTOJABAHE: 6birapcku (Bb3MOXKHO € M Ha aHTJIMHCKHU €31K).
HNPENOPBYNTEJIHA JIUTEPATYPA:

1. K ®wunbos, T. TakoB, Tecmsarne Ha cepvxeonemu unmezpantu cxemu u cucmemu, TY-Codus, 2008

2. Michael B., Vishwani A., Essentials of Electronic Testing, Kluwer Academic Publishers, Boston, 2000.

3. Abramovichi J., Breuer M., Friedman A., Digital System Testing and Testable Design, IEEE Press, N.Y.,
1994. NonbaineHa u npeusganeda 2000r.

4. Mark Burns, Gordon Roberts, An Introduction to Mixed-Signal IC Test and Measurement, Oxford University
Press, 2001

5. Lawrence C Wagner, Failure Analysis of Integrated Circuits : Tools and Techniques, Kluwer Academic
Publishers, Boston, MA, USA, 1999

6. Josep Altet, Antonio Rubio, Thermal Testing of Integrated Circuits, Springer US, 2002
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumeHnoBanue Ha yueOHATa TUCIUILIMHA: Kox: ME 11.2.4 Cemectsp: 2
MuKpoeJleKTPOHHU CHCTEMH ¢ aBTOMOOMJIHO
NPUJI0KEeHHE
Bun Ha 00yuenuero: CemecTtpualneH bpoii kpeauTu: 3
Jlexuuu (JI) XOpapuyM:
Jlaboparopuu/cemunapuu yrnpaxkuenus (JIY/CY) | JI - 20 gaca
Kypcosa pa6ora (KP) JIY — 20 gaca
JIEKTOPWU:

JIOLL. JI-p UHXK. Pymen ﬁopnaHOB (PETT), Ten. 965 2072, e-mail: yordanov@tu-sofia.bg
noi. 1-p urk. Pocen Munerues (OTK), Ten. 965 3363, e-mail: miletiev@tu-sofia.bg
Texunuecku Yuusepcuter-Codust

CTATYT HA JIMCHUTIJIMHATA B YYEBHATA ITPOI'PAMA:
N3bupaema 3a cryneHTHTe OT creuuanHocT "EnexkTpoHuka" 3a oOpa3oBaTenHO-KBaIM(PHUKALIMOHHATA
CTENeH "MarucTsp'.

HEJIN HA YYEBHATA JUCIIIIJIMHA:

IlenTa Ha ydyeOHATa TUCLMILIMHA € CTYJEHTUTE J]a C€ 3all03HAsAT C pa3IMYHU KOHCTPYKLUHU U PEIICHUS
Ha CHCTEMHU 3a CUTYPHOCT B CbBPEMEHHUTE aBTOMOOWIIM U JIPYyrd TPAHCIOPTHU CPEJICTBA, CUCTEMH 3a
YIPABJICHUE W KOHTPOJ Ha JIABUXKCHHUETO, CTaHJApPTH 3a KOMYHUKALMs I[PHU YIPABICHUE Ha
MHUKPOCJIICKTPOHHU CHUCTEMHU, MUKPOCICKTPOHHU CHUCTEMU 3a aBTOHOMHM TPAHCIOPTHU CPEACTBA,
UHTEJIUTeHTEeH TPAHCIIOPT U HABUT'ALIMOHHU CHCTEMH, YIIpaBJIeHUue Ha XUOPUIHU aBTOMOOWIIH.

OINMUCAHUE HA JJUCIHHIIJIMHATA: Pasrnexnar ce yCTPOHCTBOTO Ha MHKPOCJIEKTPOHHHUTE
CUCTEMH B aBTOMOOWIIMTE, CHCTEMUTE 3a CHUTYPHOCT, 3a YIpaBI€HHE U KOHTPOJ Ha JBUKCHHUETO,
CHUCTEMHM 3a OTpaHHYaBaHE Ha CKOpPOCTTA, 3a M30sArBaHe Ha CONBCHIM, 32 U3MEpPBAHE HA JUHAMUYHHUTE
napameTpH, IIMHU 332 KOMYHUKAIUsl MEXAY €IEeKTPOHHUTE MOJIYJIM, CTAaHAApPTH 3a KOMYHHUKALMS MpHU
YIIpaBJICHUEC HAa MHUKPOCJICKTPOHHHM CHCTCMU W HOBHU MHUKPOCIICKTPOHU CHUCTEMH 3a YIPABJICHUC B
MOJIEpHUSI TUIT TPAHCIIOPT.

INPEJAIIOCTABKMH:
HeoOxonnmMu ca OCHOBHM MO3HAHUS 1O MOJIYIPOBOIHUKOBU €1EMEHTHU, GU3NKA, XUMHUSL.

METO/1 3A IPEITIOJABAHE:

Jlekuuute ce TPOBEKIAT C M3MOJ3BAHETO HA MYJITUMEIMINHO TMPEACTAaBIHE Ha MPEABAPUTEIIHO
MOATOTBEHU Tpe3eHTanuu, (Urypu, TaOIWIM, CXeMH W Jpyrd u3o0paxenus. [lpeaBuaeHo e u
JOMBIHUTENTHO TIOSCHEHUE Ype3 M3IMOoJI3BaHe Ha depHa (0su1a) abcka. Ha cTyaeHTHTE ce mpeaocTaBsT
MOJArOTBEHUTE B €JIEKTPOHEH BUJ MaTEpUAIIU.

METO/M1 HA M3NUTBAHE W OIEHABAHE: onenkara ce ¢gopmupa OT OLEHKH OT JBETE
KOHTPOJIHU pabOTH U OLIEHKaTa OT JIAOOPAaTOPHUTE YIPAKHEHHUS.

E3UK HA ITPEIIOJAABAHE: 6biarapcku

INPEHHOPBYUTEJIHA JIUTEPATYPA: 1. ﬁopnaHOB, P.C., ®umunos .M., ,,PpKOBOIACTBO 3a
naboparopHu yrnpaxHeHHs o Mukpoenekrponuka™, M3marencreo Ha TY-Codus, 2013; 2. V A W
Hillier - Hillier's Fundamentals of Automotive Electronics: Second Edition, Oxford University Press,
2014; 3. Konrad Reif - Automotive Mechatronics: Automotive Networking, Driving Stability Systems,
Electronics, Springer Vieweg, 2015; 2. Pushkin Kachroo, Neveen Shlayan - Transportronics:
Transportation Electronics, Wiley-IEEE Press, 2018.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: ME11.2.5 Cemectsp: 2
Metoau 3a aHaJIu3 B THHKOCJIOHHATA
€J1eKTPOHHKA
Bunx Ha 00yuenuero: CemecTpuaneH bpoii kpeautu: 3
Jlexuuu (JI) XOpapuyM:
JIaboparopuu/cemunapuu ynpaxkueaus (JIY/CY) |JI - 20 gaca
Kypcosa pabora (KP) JIY — 20 gaca
JIEKTOPU:

noit. 1-p I'eopru Jloopukos (PETT), ten.: 965 3085, e-mail: georgi_hd@tu-sofia.bg
Jo1. 1-p uiK. Mapust Anekcanaposa-Ilanauesa (PETT), Ten.: 965 3085, e-mail:
m_aleksandrova@tu-sofia.bg,
npod. a-p umk. Banentun Bugekos (PETT), Ten.: 965 3085, e-mail: videkov@tu-sofia.bg
Texunuecku ynusepcurer-Codus,

CTATYT HA JIUCIMIIVIMHATA B YYEBHUSA IIJIAH: CBoboxHom3Oupaema ydeOHa
JUCLHMIUIMHA 3a CTYJIEHTU OT creuuanHocT “EnexkrpoHuka”, oOpa3oBarenHO-KBaIU(pUKALMOHHA
CTENEH “MarucTop’.

HEJIN HA YYEBHATA JUCHHUIIJIMHA: Jla 3amo3Hae CTYJEHTHTE CbC CbBPEMEHHUTE
METO/IM 3a aHaJM3 U OXapaKTepU3UpaHE HAa ThHKU CIIOEBE B THHKOCIOWHU €JIE€MEHTH U CHUCTEMH.
Cren ycnemHoTO 3aBBpIIBaHE Ha Kypca CTyJCHTUTE TpsiOBa Jja MOraT Aa pelaBaTr IpoOieMu,
CBBbpP3aHU C OLIEHKAa Ha PE3yJNTaTHTE Cjlell MPOBEXKIAHETO Ha ONpEeJesieH METOJ 3a aHajIu3 Ja
MoraTr Ja aHaJlu3upaT pe3yJTaTUTe, Bb3 OCHOBA Ha KOETO Ja OINpeleNaT CTpyKTypaTa MU
cBoOiicTBaTa Ha JAajgeHo mnokpurue. Ha 06a3a Ha HampaBeHHTE M3CIEABAHUS Ja ONPEAEIST
IUIOCTHAaTa paboTa Ha JaJieH THHKOCIOEH €INEKTPOHEH eneMeHT. Jla mpaBsaT u30op Ha
TEXHOJIOTUYEH TpOLEC U MOcieABal oO0paboTKM ako € HEOOXOJUMO IpH MOJy4aBaHETO Ha
THhHKOCOWHU TOKPUTHSL.

OIMNCAHUE HA JUCIHUIIVIMHATA: OcHoBHU Temu: CbBpEMEHHM METOIM 3a AHAIU3 U
OXapakTepHU3HpaHe Ha THHKH CIIOEBE M THHKOCIOWHU €JIEMEHTH, Pa3lelieHd B JBa OCHOBHU
paszzeina, MMEHHO:

1. MuUKpPOCKOIICKH BETOIU 32 aHAIU3

2. CHCKTpOCKOHCKI/I MCTOAH 3a aHaJInu3

HPEJAITIOCTABKM: maTeprano3HaHue, MUKPOEIEKTPOHHUKA.

METO/I 3A TIPENNOJABAHE: JlekiinoHHOTO 00y4eHHE Ce TTPOBEXK/Ia B 3aJ1a C U3MOJI3BAHETO
Ha MYJTUMEIUIHY MTPEe3eHTAlUH, TPOXKEKTOP, MapKep U Osia 1beka. JlabopaTopHUTE 3aHATHS Ce
MPOBEXIAT B TEXHOJOTUYHUTE JIA0OpaTOpHHM Ha Kareapa ,,MHUKpOeneKTpOHUKA™ (KOMIUIEKC
1000) u. B BAH no konkpetHo B ,,lleHTpanHarta nabopaTopusi 1Mo CI'bHYEBA CHEPrHsS M HOBU
GHEPTHIHY M3TOYHHIK U , IHCTHTYT 10 ONTHYECKH MaTepHaly ¥ TEXHOJOTHH ,,akaj. Mopnau
ManunoBcku

METOJHN HA UBIIUTBAHE M OLHEHABAHE: Tekymia olileHKa OT OTBOPEH TECT IPOBEJIEH B
Kpasi Ha Kypca U OIIeHKa OT JIa0OpaTOPHUTE YIPAKHEHUS

E3UK HA ITPEIIOJABAHE: 6barapcku

IHPEINOPBYUTEJHA JIUTEPATYPA: 1. Anekcannpora, M., K. Jlenumes, ,, Pbxosoocmeo
3a nabopamopHu ynpasicHenus no ,, Texnonoeus za muxpo- u Hanocucmemu ', TY-Codus,
2019.; 2. Barsan, N., K. Schierbaum, “Gas Sensors Based on Conducting Metal Oxides: Basic
Understanding, Technology and Applications”, Elsevier, Netherlands, 2019.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmMeHnoBanue Ha yueOHaTa TUCIUILINHA: Kox: ME11.3.1 CemecTbp:2
CuJi0BH eJIEKTPOHHU Npeodpa3yBaTelin B
CHCTEMH C BL300HOBAEMH M3TOYHUIHN

Bun Ha 00yueHuero: Cemectpuanen xopapuyM:| bpoit kpenuru: 3
Jlexmmm (J1) JI — 20 yaca

JlabopaTropHu/ceMUHAPHH YIIPAXKHEHUS JIY — 20 gaca
(JIYICY)

Kypcosa pabora (KP)

JIEKTOP:

[pod. a.1.H. umx. Muxaun AndeB (PETT), ten. 965 2448, e-mail: antchev@tu-sofia.bg

Texunuecku Yuusepcuter-Codust

CTATYT HA JUCHMIIJIMHATA B YYEBHUSA IIJIAH: CsobomgHo wu30upaema
TUCIUIUIMHA 3a CTYIEHTH OT chenuanu3auus ,,CuioBa eNeKTpOHUKa™“ OoT  o0pa3oBaTenHo-
KkBasM(uKalMoHHa crerneH “maructsp” Ha OETT.
HEJIM HA YYEBHATA JUCHUIIJIMHA: Cnen 3aBbpliBaHe Ha Kypca CTYIEHTUTE Ja
MpPUTEKABAT TECOPETUYHU W TPAKTUUYECKH TO3HAHUS 32 CTPYKTYPHU CXEMHU Ha CHUCTEMH C
BH300HOBSIEMH M3TOYHHIIM, €JEKTPOHHU TpeoOpa3dyBaTeld Ha EJIEKTpUYECKa EHEeprus,
U3I0JI3BAaHU B TIX , 0COOEHOCTHU HAa CUCTEMUTE UM 32 yIIpaBJICHHUE.
OINMCAHUE HA JUCHHUIIJIMHATA: B kypca ce pa3riexaar CUCTEMHU C M3IOJI3BAHE Ha
CITbHYEBA €HEpPrusi, €HEeprusi Ha BATHPA, HAa BOJATa, Ha CIbCTEH BB3AYX, W3MOJI3BaHE Ha
BOJOPOJAHM TEXHOJOrMH W Ap. OCHOBHO BHUMAHHE C€ OTHEIS HAa CHIIOBUTE EJIEKTPOHHU
npeoOpa3yBaTeny, U3IOJI3BAaHU B TE3M CHUCTEMH, TEXHUTE I10Ka3aTeiad, ChIJIACyBaHE Ha
XapaKTEPUCTUKUTE UM. AHAIU3UPAT C€ Bb3MOXKHU CXEMHH PEIICHHS] C TEXHUTE MPEIUMCTBA U
HEJOCTaThLIM OT IJie/IHa Touka eheKTHBHA paboTa Ha 1su1ata cucrema. OTaeneHo € BHUMaHue Ha
METOJUTE 3a CHHXPOHHM3AllUS CBhC 3axpaHBallata Mpexka, 3a (opMupaHe Ha TOKa M 3a
YCTaHOBSIBAHE OTIIAJJaHETO HAa OCHOBHHMS M3TOYHMK Ha €JIEKTpoeHeprus. Pasriexnar ce ome
METO/AM 33 MOJEIUPAHE M U3CIEABAHE MOCPEACTBOM KOMITIOThPHA CHUMYJalUs Ha CUCTEMHU C
BH300HOBSIEMH H3TOYHMUIIM. BHUMaHue ce oTnens U Ha KOMYHUKAIIMOHHU U WH(OpPMAIMOHHU
TEXHOJIOTHH B CUCTEMH C Bb30OHOBSIEMH M3TOYHHIIH.
HPEAIIOCTABKM: CorinacHo n3uckBanusata Ha OETT 3a nmpuemane B MarucThbpcka CTENeH
Ha crnienranHocT “Enextponuka”. M3non3sar ce U MO3HAHUSTA, TPUIOOUTH OT M3y4YaBaHATa MIPe3
1 cemecTbp aucHuIUIMHA ENeKTpoHHN eHepruitHu npeodpa3yBaTeu.
METOZL 3A TPENOJABAHE: Jlekiuu cbC CBBPEMEHHU CpeJCTBa; Ja0OpaTOpHU
VOPOKHEHHUS BBPXY JEUCTBAIIM CHUCTEMH C BbB30OHOBSIEMH W3TOYHMIM, KOMIIOTHPHHU
CHUMYJIAlINM HAa TAKUBA CUCTEMH.
METOJN HA HU3IIUTBAHE U OHEHSMBAHE: Ilocturanero Ha IocTraBeHaTra IleJd Ha
oOyuyeHHeTo Mo ydyeOHaTa TUCHMIUIMHA C€ KOHTPOJIMpa Ype3 TeKyIla OLEeHKa, KOSITO ce
dbopMupa OT 2 KOHTPOJIHU pabOTH Besika ¢ TexecT 0,4 1 olleHKa OT TabOpPaTOPHUTE YIPAKHEHUS
¢ texxect 0,2.
E3UK HA INIPEITOJAABAHE: 6barapcku
HPENNOPBYUTEJIHA JIUTEPATYPA: 1. AnueB M. Xp. CuiioBU €IEKTPOHHU yCTPOWCTBA,
M3n. ma TY-Codus, 2019. 2. AnueB M.Xp., M.C.MunueB, CucremMu 3a HENPEKHCBAEMO
€JeKTPUYECKO 3axpaHBaHe. EnekTpuuecko 3axpaHBaHe Ha ‘‘UyBCTBUTEIHH KOHCYMaTOpPH,
Asanrapn Ilpuma, 2008 3.Antchev M.H., Technologies for Electrical Power Conversion,
Efficiency, and Distribution Methods and Processes, 1GI Global, USA, 2010. 4.G. Masters,
Renewable and Efficient Electric Power Systems, Stanford University, 2004, Wiley. 5. A.
Keyhani, M. Marwali, M.Dali, Integration of Green and Renewable Energy Power Systems,
2010, Wiley. 6. R. Strzelecki, G. Benysek, Post subject Power Electronics in Smart Electrical
Energy Networks, 2008, Springer.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HanmeHnoBaHMe Ha JUCIUTUIMHATA: Kox: ME11.3.2 Cemectnp: 11
MopnejMpaHe HA CHJIOBH €JIeKTPOHHH CHCTEMH
Bun Ha 06yuenuero: Cemectpuanen bpoii kpequtn: 3
Jlexumnm (JI) XOpapuyM:
Jlaboparopuu/cemunapuu ynpaxkuenus (JIY/CY) JI - 20 gaca
Kypcoga pa6ota (KP) JIY — 20 yaca

JIEKTOP:

Hor. n-p umk. Hukomaii Jlro6ocaaBoB Xunos (PETT), Teir.: 9652569, email: hinov@tu-sofia.bg
Texuuuecku Yuuepcutet — Coust

CTATYT HA JUCIHIUIIJIMHATA B YYEGHATA ITPOT'PAMA:
CBo0OoaHO M30HMpaeMa TUCHUILIMHA 33 CTYICHTH OT CHenuanu3anus ,,CuioBa eIeKTpoHuKa OT
oOpasoBareHO-KBaM(PUKaIMOHHA cTerneH “MarucTpp” Ha OETT.

HEJIN HA YYEBHATA JUCIWMIIVIMHA:

Ilenta Ha 00yuyeHHETO MO AUCLUIUIMHATA € CTYACHTUTE Aa NPUA0OUST 3HAaHUS CBbP3aHU
C TCOPETUYHUTE OCHOBHU, MOJEIUTE, METOAUTE, AITOPUTMUTE U IPUIOKHUTE MpPOrpaMu 3a
aHajau3, MOJCIIMPaHEe U aBTOMATU3UPAHO IPOEKTUPAHE HA CUIIOBU €JIEKTPOHHU CUCTEMH.

OINUMCAHUE HA IUCIIUIIJIMHATA:
JucuunimHaTta uMa 3a 1ej Jia 3aro3Hae CTYJEHTHTE OT crienuanHocT “EnexTponuka” c
aHajan3a, MOJCIUPAHETO U ONITUMU3AIUATA HA CUJIOBH €JIEKTPOHHU YCTPONCTBA U CHCTEMH.

HPEAIIOCTABKMH:

KypchT ce 6a3upa Ha OCHOBHM TO3HAaHUA MO aucuUIIMHUTE. Maremaruka, dusuka,
Teopernuna enekTporexHuka, IlomynpoBogHukoBu — eneMeHTH, CHUIIOBH  €JIEKTPOHHU
ycrpoiictBa, [IpeoOpasyBarenHa TeXHHMKa, AHalIW3, MOJEIMpPAaHE U NPOEKTUPAHE Ha CUJIOBU
€JIeKTPOHHH YCTPOUCTBA.

METO/I 3A ITIPEITOJABAHE:
JlekMM W3HACSIHM C TIOMOIITAa Ha HaryieAHM MaTepuanu. JlabopaTopHM yrpakHEHHs
MIPOBEXKIaHU B KOMIIIOTBPEH KJIac 32 U3BbPIIBAHE HA CUMYJIALIMOHHU U3CJICABAHUS.

METO/M 3A UBNNUTBAHE U OLIEHABAHE:
Texyma oneHka, popMupaHa OT JBE KOHTPOJIHU B CpeJlaTa U B Kpast HA CEMECThpA.

E3UK HA TIPENTOJJABAHE: 6barapcku

INPENNOPBUYNUTEJIHA JIMTEPATYPA: 1. TlonmoB E. V. Ananus, MoiemupaHe u
MPOEKTUPAaHE Ha TpeoOpa3yBaTeNlHM YCTPOHCTBa (ABTOMATH3MpPaHO TPOEKTHUPAHE HA CHIOBHU
eJeKTpoHHH ycTporcTBa), UsmarenctBo Ha TY — Codus, 2005 1; 2. R. Bansal, V. Kumar Yadav, R.
Behera, D. Joshi, Power Electronics, Drives and Advanced Applications, CRC Press, 2020; 3. F.
Asadi, Simulation of Power Electronics Converters Using PLECS®, Academic Press, 2019; 4. S. lyer,
Simulating Nonlinear Circuits with Python Power Electronics, Springer, 2018; 5. F. Blaabjerg, D.
lonel, et al., Multiphysics simulation by design for electrical machines, power electronics and drives,
Wiley, 2018; 6. R. Maksimovic, D. Erickson, Fundamentals of Power Electronics, Springer Nature,
2020; 7. Mohan, Ned; Undeland, Tore M.; Robbins, William P., Power Electronics - Converters,
Applications and Design, (3rd Edition), © 2003 John Wiley & Sons; 8. A. Hemami., Electricity and
electronics for renewable energy technology: an introduction, Taylor & Francis, 2016; 9. Rashid M.
H., Power Electronics handbook: devices, circuits, and applications, Academic Press, 2007; 10.
Rashid M. H., Power Electronics: Circuits, Devices and Applications, Pearson/Prentice Hall, 2003; 11.
I. Batarseh, A. Harb, Power Electronics. Circuit Analysis and Design, Springer, 2018.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUIIINHA: Kox: ME11.3.3 | Cemectsp: 2
MarHMTHU KOMIIOHEHTH U eJIeKTPO-MarHUTHA
CbBMECTHUMOCT
Bunx Ha 00yuenuero: CemecrtpualneH bpoit kpequtu: 3
Jlexuuu (JI) XOpapuyM:
JIaboparopuu/cemunapuu yrnpaxkaeuus (JIY/CY) JI — 20 yaca
Kypcosa pabora (KP) JIY — 20 gaca

JIEKTOPU:

ri. ac. A-p urk. Teonopa Tomoposa (DETT), Ten.: 965 2642, e-mail: t.todorova@tu-sofia.bg
Texanuecku yauBepcutet-Codust

CTATYT HA JUCIHUIIJIMHATA B YYEBHMUSI ITJIAH: Co60o1HOM30MpaeMa JUCITUTIIINHA
3a ctyaeHtd ot crenuanHocT "Enextponnka" kpM PETT, obpa3oBarenHo-kBanmudukannoHHa
crerneH "Maructbp-uHxxenep'.

HEJN HA YYEBHATA JUCHMIIVIMHA: Crnex ycnemHoTO 3aBbpLIBaHE Ha Kypca
CTYJIEHTHUTE TpsiOBa Ja MoraTr Ja M3CjielBaT U NMPOEKTUPAT BUCOKOYECTOTHU CHUJIOBH MarHUTHU
KOMIIOHEHTH 3a UMIIYJICHU IpeoOpazyBaTeIHH YCTPOMCTBA, KAaKTO M Jla aHaJIu3UpaT
€JIEKTPOMAarHUTHU CMYIIEHUS U J1a Ipularat CpeicTBa U TEXHUKH 32 OTUCKAHE HA MOCIEAHUTE B
npeoOpa3yBaTeIHUTE YCTPOWCTBA, CIYXEWKHM CH C TEOPEeTMYHH MEeToaH, (usnuecku
€KCIIEPUMEHTH U KOMIIOTbPHU CUMYJIAIIMKU HA €IEKTPUUYECKU CXEMHU.

OIMMCAHUE HA JUCHUIIVIMHATA: OcHoBHU TemHu: OCHOBHM TOHSTHS B TEOpUATa Ha
MarHUTHUTE KOMIIOHEHTH; MAarHuTHO-MEKM MaTephalii — BHUJOBE, CBOWCTBA, MarHuTHu
ChPLIEBUHU 32 BHCOKOYECTOTHH MArHUTHH KOMIIOHEHTH — TEOMETPUH, XapaKTEePUCTUKH;
BucoxodectoTHu TpanchopMaTopu U MHAYKTOPH 32 UMITYJICHH TIpeoOpa3yBaTeIn- KOHCTPYKITUH,
WHIYKTUBHOCTH, €KBUBAJEHTHU 3aMECTBAIlM CXEMH, MpoekTupaHe; [lapa3utHu ernemMeHTH B
MarHUTHUTE KOMIIOHEHTH; 3aryOM B MarHUTHUTE KOMIIOHEHTH- W3TOYHHUIIM, H3MEpBaHe,
monenupane; EnextpomaranutHa chBMectuMocT (EMC) Ha ummnyncHUTe mpeoOpazyBaTelHU
YCTpOMCTBA- CTaHAAPTH, BHUJJOBE EJIEKTPOMATHUTHU CMYIIEHUS, MEXaHU3MHU Ha KYIUIMpaHE,
W3TouHMIIM HA ENeKTPOMATrHUTHH CMYIICHHUS B HMITYJICHUTE TpeoOpa3yBaTelld YCTPOMCTBA,
CpencTBa ¥ TEXHUKHU 3a MOTHUCKaHE HA cMyleHusATa; [[poTUBOCMYTHTEIHN (UITPU- TACUBHU U
aKTUBHU (HUATPU U QUITPOBU eneMeHTH, [IpoexTupane u cumynanus Ha ¢untpu; M3mepsane u
CHUMYJIAIMS Ha €JIEKTPOMArHUTHUA CMYIIICHHUS.

HNPEAINOCTABKH: Bucma wMaremarnka, TeopeTHuHa e€JIEKTPOTEXHUKa, EjexTpuuecku
u3MepBanus, [10aynpoBOIHUKOBH €leMEHTH, TOKO3axpaHBallll YCTPOMCTBA.

METOZA 3A TNPENOJABAHE: Knacuuecku JIeKIMH, HPUAPYXKEHU C M3IOJI3BAHE Ha
MYJITUMENUS U COPTYEPHH MPOIYKTH, TAOOPATOPHH YIPAXKHEHHS C IPOTOKOJIN U 3aIIUTA.

METO/IN HA U3IIUTBAHE U OLLEHSBAHE: J/[Be e1HOYaCOBU MUCMEHH TEKYIU OLCHKH B
cpenara u kpast Ha cemecThpa (0610 80%), mabopatopuu ynpaxuenus (20%).

E3UK HA TPEITOJAABAHE: bearapcku

NPENOPHYUTEJHA JIMTEPATYPA: [1] A. Van den Bossche and V. C. Valchev,
Inductors and transformers for power electronics, Boca Raton: CRC press, 2005.; [2] M. K.
Kazimierczuk, High-frequency magnetic components, Second edition, Chichester: John Wiley &
Sons, Ltd, 2014.; [3] C. W. T. McLymen, Transformer and inductor design handbook, Third
edition,Revised and Explained, New York: Marcel Dekker, Inc., 2004.; [4] H. W. Ott,
Electromagnetic Compatibility Engineering, Hoboken, New Jersey: John Wiley & Sons, Inc.,
2009.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumMmeHoBaHMe Ha QUCLIMILUIMHATA: Kon: ME12.1.1 CemecTbp: 2
NHTEeTUreHTHN CEH30PHHM M AKTYaTOPHHU CHCTEMH
Bux Ha 00yuenuero: CemecTtpualneH bpoii kpeautu: 3
Jlexuuu (JI) XOpapuyM:
JIaboparopuu/cemunapuu yrnpaxkaeuus (JIY/CY) JI — 20 yaca
Kypcosa pabora (KP) JIY — 20 gaca

JIEKTOP(W):

npod.a-p umk. Mapuna b. Mapunos (PETT), Tein.: 965 3677, e-mail: mbm@tu-sofia.bg
npod.n-p urxk. Tonop C. xamuiikoB (PETT), Ten.: 965 3269, e-mail: tsd@tu-sofia.bg,
noi. 1-p urk I'eopru T. Hukomos (PETT), ten. 965 3141, e-mail: gnikolov@tu-sofia.bg.
Texuuueckn Yuuepcuter-Codust

CTATYT HA IMCIHHUIIVIMHATA B YYEBHATA INPOT'PAMA:
N36upaema QUCLUIUIMHA 32 PEOBHM U 3a/I04HU CTYJEHTH IO cnenuaiHoct “EnexkTrpoHuka” Ha
OETT na TY-Codus 3a 06pa3oBaTeTHO-KBATH(PHUKAIIMOHHATA CTENICH “MarucTop’’.

HEJIN HA YYEBHATA JUCHHUIIJIMHA IlenTa Ha Kypca € CTYyJIEHTUTE J1a CE 3all03HasT ¢
MOJTy4aBaHETo, mpeoOpa3yBaHETO W 00paboTKaTa Ype3 €JICKTPOHHU CPENICTBA HA CUTHAIUA OT
OCHOBHM (PM3WYHU, XUMUYHU M OHMOJOTMYHU BEIMYMHHU. Pasriexmar ca crenuaiu3upaHd
WHTETPAJIHA CEH30PHU CXEMHU, OCHIIECTBIBAHETO HA BPBh3KaTa MEKIY CEH30PUTE, aKTOATOPUTE U
CUCTEMHTE 332 U3MEpPBaHE U YIIPABICHUE U CE MPEJICTABAT TUITUUYHU PUIIOKEHUSI.

OIMMCAHUE HA JUCHHUIIVIMHATA: UVaTerpalHU M HMHTEIMIEHTHH  CEH3O0PH.
WnTepdeiican cxemu 3a 00paboTka Ha CeH30pHMUTE cUrHaiu. Crenuaiu3upaHy yCUJIBATEITHU
cxeMu. MeTo/u 3a aHanoroBo-1u¢ppoBo Mpeodpa3yBaHe U3MOI3BaHU B ceH30puKkarta. CeH30pHu 3a
MarHUTHH BEJIMYMHH, MEXaHWYHU BEIMYWHU, TEPMUYHH BEJIMYUHH, ONTHYHUA BEIWYMHUA U
XUMUKO-OHMOJIOTUYHYU BETUYUHU. IHTETUTeHTHY CEH30PHHU CUCTEMHU B aBTOMOOMIIOCTPOEHETO.

HNPEJAINOCTABKM: Heob6xonumu ca OCHOBHHM IO3HAaHUS 10 OCHOBHM Ha €JIEKTPOTEXHUKATA,
aHaJIOroBa, U(POBA U MUKPOIPOLIECOPHA CXEMOTEXHHKA.

METOJ 3A TIPEINIOJABAHE: Jlekiuu u3HAcsIHU C TOMOINTAa HAa HArJeAHU MaTepHall,
npe3eHTanuu, Tabma U ciuaijgoBe. JlabopaTopHM yHpaKHEHHUs, W3IBIHSBAHU CIIOPE.
PBKOBOJICTBO U MTPOTOKOIH, U3pa0OTBaHU OT CTYJIEHTUTE U MIPOBEPSABAHU OT MpernojaBaTes.

METOJIHN HA U3NMUTBAHE U OHEHABAHE: IlncMmeH U3nuT B Kpasi Ha CEMECTHPA.

E3UK HA TPENTOJJIABAHE: Gbirapcku

NPENOPBLYUTEJIHA JIUTEPATYPA: 1. Bob Tucker, Handbook of Smart Actuators and
Smart Sensors, NY Research Press, 2015. 2. J. G. W. Ramon Pallas-Areny, Sensors and signal
conditioning, 2nd ed., John Wiley & Sons, 2001. 3. W. C. Dunn, Introduction to instrumentation,
sensors, and process control, Norwood: Artech House, 2006. 4. Sen Gupta, Gourab (Ed.), Smart
Sensors and Sensing Technology, Springer, 2008. 5. Randy Frank Understanding Smart Sensors,
Artech House, 2013 6. W. C. Dunn, Introduction to instrumentation, sensors, and process
control, Norwood: Artech House, 2006. 7.Sen Gupta, Gourab (Ed.), Smart Sensors and Sensing
Technology, Springer, 2008. 8. Randy Frank Understanding Smart Sensors, Artech House, 2013.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaumMmeHoBaHMe Ha QUCLIUMILUIMHATA: Kox: ME12.1.2 Cemectsp: Il
Memoou u anapamypa 3a uamepeaHe Ha
UoHu3upawu mv4YeHua
Bun Ha 06yuenuero: CemectpuaneH bpoii kpequtn: 3
Jlexumnm (JI) XOpapuyM:
Jlaboparopuu/cemunapuu ynpaxkuenus (JIY/CY) JI— 20 gaca
Kypcoga pa6ota (KP) JIY — 20 gaca
JIEKTOP:

Jo11. 1-p uik Muteo Mutes (DETT), ten. 965 25 65, e-mail: mitev@tu-sofia.bg
Texunuecku ynusepcurer-Codus

CTATYT HA JUCHHUIIJIMHATA B YYEGHMUS IIJIAH: H30upaema auCHMIUIMHA 3a
PEAOBHH U 3aJ0YHM CTYIAEHTH IO cHeuuanHocT “EnekTpoHHa TexHMKA”, CHeluanu3aius
“buomenuuuacko  umwkeHepctBo” Ha @OETT wna TY-Codms 3a  obGpasoBaTeinHo-
KBaJIM()UKaLlMOHHATA CTENEH ““MarucTop’.
HEJIM HA YYEBHATA JIUCHUIIJIMHA: Ilenra Ha kypca "Meroau u amaparypa 3a
M3MEpBaHe Ha SAPEHU JIbYEHUS € J1a AaJie JOIIbIHUTEIHH T03HAHUS 3a METOAMUTE, CPEACTBATA U
amapaTypuTe 3a HM3MEpBAHE U OIpelesHe XapaKTePUCTHKUTE Ha HOHM3HMpAIIM JTbUeHUs,
JOITYCTUMHUTE HOPMHU 32 00JbUBAaHE U METOAMTE 3a 3alllUTa.
OIINCAHUE HA JUCHUIIJIMHATA: B kypca ca 3acTbIICHH BBIIPOCH, Kacaelld METPOJIOTHSTA
Ha ﬁOHH3HpaHIPITe JIBbYCHUA. Pa3l"JI€,Z[aHO € B3aHMOHeﬁCTBH€TO Ha ﬁOHH3HpaHIPIT6 JIBUYCHHUA C BCIICCTBATa
N Ha Ta3W OCHOBA C€ M3ACHABAT BBIIPOCHUTE, CBHP3aHU C (1)I/ISI/ILIHI/ITC OCHOBH M OCOOEHOCTHTE Ipu
(OpMHUPAHETO HA CUTHAJIUTE B PA3IMYHHUTE THUIOBE JeTeKTopu. CrenuaaiHo BHUMAaHHUE € OTJACJICHO Ha
BBIIPOCUTE 3a OHNPCACIIEIHE Ha MOO3UTC, IPpEAaBaHU OT ﬁOHHBHpaH_IHTe JIBbYCHUA, HeﬁCTBYBaLHaTa B
MOMCHTAa HOPMATHBHA 0asa 3a paaruaninOHHa 6630H3,CHOCT, IMpOBEpPKaATa U KaJ'II/I6pI/IpaHeTO Ha U3MCPUTCIIN
Ha /1032 U MOIIHOCT Ha JI03aTa. 3acThIIEHHU ca POOJIEMHTE, CBBP3aHH C MPOBEXK/IAHE HA PaTUOMETPHYHH
" CICKTPOMCTPUYHU H3MCPBAHUAA. OTZ[GJ'IeHO ¢ BHHMMAHUC W HA BBIPOCUTC, CBBP3daHU C allapaTHOTO
o0e3rneuaBaHe Ha HZ[peHO-(l)I/BI/ILIHI/ITe CKCIICPUMCHTHU.

ONPANNOCTABKMH: Kypchr ce Oa3upa Ha TMO3HAHMATA, MOJIYYEHH [0 JUCLUIIIMHHUTE
“AmnanoroBa cxemorexnuka”, “IludpoBa cxemorexHuka”, “MuUKpOIPOIIECOPHA CXEMOTEXHUKA™
U ”SlapeHa eneKTpoHuKa” OT ydeOHUS IUIaH 3a OakanaBpH Mo enekTpoHuka U “IIpoekTupane Ha
MHUKPOIPOLIECOPHU YCTPOMCTBA OT MaruCThpPCKUs IUIaH.

METO/J 3A TIPENNOJABAHE: Jlekiuu u3HAcsIHU C TMOMOINTAa HAa HArjeAHU MaTepHallu,
IUano3uTHBU W ciaitoBe. llpenmer Ha mabopaTOpHUTE YHpaXHEHUS € MPAKTHUYECKOTO
3all03HAaBaHE C METOAUTE M TUIIOBUTE alapaTypH 3a U3MEPBAaHE MapaMETPUTE Ha MOHU3MpAIlU
abueHus. J[aHHUTE OT eKCIIEpPUMEHTHUTE Ce€ 3allMCBaT HEMOCPEICTBEHO B €NIEKTPOHEH (opmar u
noJyiexar Ha o0paboTKa ¢ €JIeKTPOHHU TAaOIUIU WM JAPYrH MPOrpaMHM cUcTeMu. Pesynrarure
ce 0(hopMsIT B IPOTOKOJIM, KOUTO CE 3aIIMIIABAT MPeJ pPbKOBOAUTEINS Ha YIIPAKHEHUETO.
METO/JN HA U3IIUTBAHE U OHLEHSABAHE: IlucMeHn u3nur B Kpas Ha JECETH
CEMECTBD.

E3UK HA TIPENTOJJABAHE: 6barapcku

INPENNOPBYUTEJIHA JIMTEPATYPA: 1. Baukos,1. M.MureB. Meromu u amaparypa 3a
u3MepBaHe Ha WoHusupaim gbueHus. Codus, Msmarencrso Ha TY, 2009r., 2. Bankos,/I. M.Murtes.
SAnpena enextponnka. Cobus, M3marencreo va TV, 2012r., 3. U. Bankos, M. Mures, X. Xpucros.
Anpena enekrponuka 4. II. Ilymen, "['maykc”, 2002 r. 4. Manywes, b. [Ipaktuuecka merposnorus Ha
snperute rpdeHus. C. Tura Koncynr, 2001.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumeHnoBaHue Ha AMCLMIIIIMHATA: Kox: ME12.1.2 | Cemectsp: Il

MeToau u anapartypa 3a u3MepBaHe Ha
HOHU3MPAIIM JIHYEHHS

Bun na o6yuenuero: CemectpuaneH bpoii kpequtn: 3
Jlexumnm (JI) XOpapuyM:
Jlaboparopuu/cemunapuu ynpaxkuenus (JIY/CY) JI— 20 gaca
Kypcoga pa6ota (KP) JIY — 20 gaca
JIEKTOP:

no1. 1-p uik Muteo Mutes (DETT), ten.: 965 25 65, e-mail: mitev@tu-sofia.bg
Texunuecku ynusepcurer-Codus

CTATYT HA JUCHHUIIJIMHATA B YYEGHUS TIJIAH: W30upaema aucuuIuiiHa 3a
PEIOBHU M 3a/I0YHM CTYACHTH MO croeruanHoct “EnekTpoHHa TeXHUKA”, CrHenramIu3anus
“buomenuuuacko  umkenepctBo” Ha OETT wa TVY-Codus 3a oOpasoBarenHo-
KBaTM(UKAIIMOHHATA CTEICH “MarucTup’.

HEJIU HA YYEBHATA JJUCIHWMIIJIMHA: llenra Ha kypca "Metoau u amaparypa 3a
M3MEpBaHe Ha SAPEHU JIbYCHHS € J1a Aajie JOIbIHUTEIHN O3HAHUS 32 METOAHUTE, CPEeJICTBATA U
amapaTypuTe 3a W3MEpBAaHE M OIPENENITHE XapaKTePUCTHKUTE Ha HOHW3HpAIIW JIHUCHHUS,
JTOIYCTUMHTE HOPMHU 32 00TbUBaHE U METOAMTE 3a 3aIlUTA.

OINMNCAHUE HA JUCHHUIIJIMHATA: B kypca ca 3acThlieHM BBIPOCH, Kacaelu
METPOJIOTHSITa Ha HOHU3UpAIIUTE JTbueHus. Pasriienano e B3auMoJIeHCTBUETO Ha HOHU3UPAILIUTE
JBbYCHHS C BEIIeCTBATa M HAa Ta3W OCHOBA C€ M3SCHSIBAT BBIIPOCUTE, CBBP3aHU C (PUIUUHUTE
OCHOBU U OCOOCHOCTUTE MpU (HOPMHUPAHETO HA CUTHAJIHUTE B Pa3IUYHUTE TUIOBE JIETEKTOPHU.
CreuvanHo BHUMaHHE € OTJEJIEHO Ha BBIPOCUTE 3a OIpeAessHe Ha JO3UTe, NpeJaBaHU OT
HOHM3UpAIUTEe JTbUCHUs, JIeiCTByBallaTa B MOMEHTa HOpMaTHBHa 0a3za 3a paguallMoHHA
0€30MacHOCT, NMpOBEpKaTa U KaJMOpUpaHETO Ha M3MEPUTENIM Ha /1032 U MOIIHOCT Ha J03ata.
3acThrieHu ca mpoOsieMUTe, CBHP3aHU C MPOBEXKIAHE HA PATUOMETPUYHU M CHEKTPOMETPUYHU
u3MepBaHus. OTAeNeHo € BHUMaHUE U Ha BBIIPOCUTE, CBBP3aHU C arlapaTHOTO oOe3reyaBaHe Ha
ApeHO-PU3NYHUTE EKCTIEPUMEHTH.

INPAINOCTABKHM: KypceT ce Oa3upa Ha TMO3HAHUATA, IMOJYYEHH MO JUCHUIUIMHUTE
“Amnanorosa cxemoTexHuka’, “LluppoBa cxemorexuuka”, “MuKponpoLecopHa CXEMOTEXHUKA™
u ’SnpeHa enekTpoHUKA” OT yuyeOHUs TUIaH 3a OakajgaBpu Mo elekTpoHuka u “IIpoextupane Ha
MUKPOIIPOLIECOPHH YCTPOMCTBA OT MaruCThpPCKHUs IUIaH.

METO/JA 3A TIPEIIOJABAHE: Jlexuyu W3HAacsHM C IMOMOILNTAa HA HarJIEHU MAaTEepHUAIIH,
IUano3uTHBH M cinaitoBe. [lpenmer Ha abopaTopHUTE YIPaKHEHHs € MPAaKTUYECKOTO
3alo3HaBaHe C METOAMTE M THIIOBHUTE amapaTypH 3a U3MEpBaHE MapaMeTpuTe Ha WOHU3UpAIln
apyeHus. J[aHHUTE OT eKCIIEPUMEHTUTE CE 3alMCBAT HEMOCPEICTBEHO B €IEKTPOHEH (opMmaT u
MmojIeXKaT Ha 00paboTKa ¢ eIeKTPOHHH TAaOJIUIM WIIM JPYTH MPOTpaMHH cucTeMu. Pe3ynrature
ce 0popMAT B IPOTOKOJIM, KOUTO C€ 3aILMIIABAT MPe PhbKOBOIUTENS HA YIIPa)KHEHHETO.
METO/IM _HA WM3IIMTBAHE M OLEHSBAHE: [lucmeH u3nuT B Kpas Ha JI€CETH
CEMECTBP.

E3UK HA INIPEITOJAABAHE: 6bnrapcku

HNPENOPBYUTEJIHA JIUTEPATYPA: 1. Baukos,1. M.MureB. Meronu u anapaTtypa 3a
u3MepBaHe Ha WoHm3upamu apueHus. Codwust, M3mgarencteo Ha TV, 2009r., 2. Bankos,U.
M.Murtes. Anpena enekrponuka. Codust, Usnarencreo na TY, 2012r., 3. 1. Bankos, M. Murtes,
X. XpucrtoB. fAnpena enextponmka 4. II. Illymen, "TI'maykc", 2002 r. 4. Manymes, b.
ITpakTruecka Merposorus Ha aapenure apueHus. C. Tura Koncynr, 2001.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: ME12.2.1 | Cemectsp: 2
MuUKpPOCEH30PHH TEXHOJOTHHI
Bun Ha 06yuenuero: Cemectpuanen bpoii kpequtn: 3
Jlexumnm (JI) XOpapuyM:
Jlaboparopuu/cemunapuu ynpaxkuenus (JIY/CY) JI - 20 gaca
Kypcoga pa6ota (KP) JIY — 20 yaca

JIEKTOP(H):

Jo1. 1-p umK. Mapust Anekcanaposa-Ilanauesa (PETT), Ten.: 965 3085, e-mail:
m_aleksandrova@tu-sofia.bg,
npod. a-p umk. Banenrun Bugekos (PETT), ten.: 965 3085, e-mail: videkov@tu-sofia.bg,
noi. 1-p urk. ['eopru JJoopukos (PETT), ten.: 965 3085, e-mail: georgi_hd@tu-sofia.bg
Texuunuecku ynusepcuter-Codus

CTATYT HA JUCHMIIJIMHATA B YYEBHUSA IIJIAH: CoboaHouszOupaema ydyeOHa
JUCLUIUIMHA 32 CTYAEGHTU OT cnenuanHocT “EnextpoHuka”, oOpa3oBarenHO-KBaIM(PUKAIIMOHHA
CTEIEH “MarucTop’.

HEJIMU HA YYEBHATA JAMCHMUIIJIMHA: /la 3amo3Hae CTyACHTUTE C MOAXOAUTE 3a
peayM3anyisi Ha CEH30PHH C€JIEMEHTH C pa3Mepu Ha (DYHKIMOHAIHUTE CTPYKTYpH B CYO-
MUJIMMETPOBHS 10 CYO-MHKpPOHEH pa3mep, OasupaHu Ha cuiunueBata TexHosorus. Crnen
YCHEIIHOTO 3aBBpIIBAaHE HAa Kypca CTYACHTHTE TpsiOBa Ja MoraT Ja peliaBar IpoOsiIemu,
CBBP3aHM C U300pa Ha MaTEPHAIA U TEXHOJIOTMYHH IIPOLIECH 3a pPealh3alusaTa Ha MUKPOCEH30PH
C ompejelieH NPHUHIMII Ha padoTa; Ja MpaBsT OICHKA HAa MPEAMMCTBATa M HEJOCTATHIIUTE HA
BB3MOKHHM TEXHOJIOTHYHHM PEIICHHUS 3a MPOU3BOACTBOTO Ha MHKPOCEH30pPH CIIOPE] KOHKPETHO
MPWIOXKEHUE; Ja pemaBar MpoOJeMH, CBbP3aHU C ONTHMHU3ALMITA HA MHKPOCEH30PUTE 10
OTHOIIIEHHE Ha pa3Mep, [IeHa U ePEeKTUBHOCT.

OIMMCAHUE HA IMCHUIIJIMHATA: OCHOBHU T€MHU: OTJIaraHe Ha CUJTUIIMEB JUOKCHU]I Ype3
TEPMUYHO OKHCJIEHUE, TEXHOJIOTHS Ha JIETUpaHE HA MOJIYIPOBOJHUKOBH IJACTUHU, €MUTAKCHUS,
HaHACsIHE Ha THHKH CJIOEBE, BUJOBE JUTOrpadCKU MPOLIECH, €LIBAHE Ha CIIOEBE, ABJIOOKO €lBaHe
Ha TMOJYIPOBOJAHUKOBH IJIACTMHU, CHUTOINEYATHO MPUHTHpaHe, OOHAMpaHE U KOpPIyCHpaHE Ha
MUKPOCEH30pPHU €JIEMEHTH, MHKPOCEH30pHM BBpPXY TBbBKaBUM (Qonua, Kiacupukanus Ha
MUKpPOCEH30PM W OCHOBHHM OOJIaCTH Ha TMPHIOKEHHWE, TEXHOJOTMYHU M KOHCTPYKTHBHH
OCOOCHOCTH Ha TEPMUYHHU, ONTHYHU, MEXAaHWYHU, MArHUTHH, BHCOKOUYECTOTHHU, XWMHYHU
MHUKPOCEH30pH U Jp.

HPEJAITIOCTABKMHM: wmarepuallo3HaHUE, MUKPOEJIEKTPOHHMKA, ONTOECJIEKTPOHHH U CEH30PHH
€JIEMEHTH, U3MEPBaHMs B €JICKTPOHUKATA.

METO/ 3A TPENNOJAABAHE: JIekiiuoHHOTO 00y4YeHHE Ce MPOBEXKAA B 3aJ1a C U3IOJI3BAHETO
Ha MYJITUMEIUHHU Pe3eHTallun, IPOXKEKTOp, MapKep U Osi1a 1beka. JlabopaTopHUTe 3aHATUS ce
IOPOBEXJAT B TEXHOJOTMYHUTE J1a0OpaTopuu Ha KaTenpa ,,MHUKpOEIeKTPOHUKA™ (KOMILIEKC
1000) karo n1abopaTopHHUTE TEMH Ca 3aBUCHMH €IHA OT Jpyra U ca CBbP3aHHU Ype3 o011 00EKT Ha
U3TOTBSIHE — MPUMEPHAa MMKPOCEH30pHa CTpykTypa. [loArorBs ce mNpoOTOKON ciex BCAKO
1abopaTOPHO 3aHSATHE.

METOJAMU HA M3INUTBAHE M OILIEHSIBAHE: Texyma oreHka, KOSTO ce ¢GopMmupa OT
naboparopuute ynpaxkHeHus (70%) wm mpesenranms (30%) Bbpxy paspaboTeHa Tema, KOSTO
pasriexaa KOHKPETHU TPHUMEPH.

E3UK HA ITPEITOJABAHE: 6barapcku (C Bb3MOKHOCT 32 aHTVIMHCKH €3HK).

IHPENOPBYUTEJHA JIUTEPATYPA: 1. Anekcannpora, M., K. Jlenumes, ,, Pbxosoocmeo
3a nabopamopHu ynpadichenus no ,, Texnonoeus za muxpo- u Hanocucmemu ', TY-Codus,
2019.; 2. Barsan, N., K. Schierbaum, “Gas Sensors Based on Conducting Metal Oxides: Basic
Understanding, Technology and Applications”, Elsevier, Netherlands, 2019.
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XAPAKTEPUCTUKA HA YYEBHATA JUCIHHUIIJIMHA

HaunmenoBanue Ha yuyeOHaTa TUCIMIUINHA: Kon: ME12.2.2 Cemectnp: 2
MuKpOBBHJIHOBA €JIEKTPOHHKA
Bunx Ha 00yuenuero: CemectpuarneHn xopapuym: | bpoii kpenutu: 3
Jlexrum (J1) JI - 20 gaca
JlaGopaTopHU/CeMUHAPHHA YIPOKHEHUS JIY — 20 gaca
(JIYICY)
Kypcoga pa6ota (KP)
JIEKTOPU:

Hou. a-p umx. I'eoprn Anrenos (PETT), Ten.: 965-2570, e-mail: angelov@ecad.tu-sofia.bg
I'n. ac. a-p umk. Xpucromup HMopaanos (OTK), ten.: 965 3074, e-mail:_h_yordanov@tu-sofia.bg
Texuunuecku ynusepcuret — Codust

CTATYT HA JTUCHUIIJINHATA B YYEGHUA TIJVIAH:
3abJIDKUTENHO KM30upaeMa 3a CTyIeHTH o creuuanHocT "Enekrponuka" 3a oOpa3oBaTesHo-
KBaTM(UKAIIMOHHATA cTereH "Maructop'.

HEJU HA YYEBHATA JIMCHMIIJIMHA: llenra Ha AWCHUINIMHATA € Jla 3all03Hae
CTYJIEHTUTE C TEOPETHUYHUTE OCHOBM Ha BHCOKOUECTOTHATa €JIEKTPOHMKA M IO-CHELUUAJIHO Ha
BEpUTUTE C pasnpeaecseHu napamerpu. [IpernomaBaT ce ymMeHHs 3a aHAIU3 W IPOEKTHUPAHE HA
MaCUBHU MHUKPOBBJIHOBU CHUCTEMH, KAaKTO W OCHOBHUTE TMPUHIUIIA HA KOMIIIOTHPHOTO
MOJEIUpPaHe, IPOU3BOACTBO U UBMEPBAHE.

OIIUCAHUE HA JUCHHUIIJIMHATA: OcHoBHu Temu: OCHOBM Ha €JIEKTPOJMHAMHUKATA:
BpB3Ka MEXY €JIEKTPUYHO M MArHUTHO TI0JIe, pa3MpOCTpaHEHHE Ha E€JIEKTPOMAarHUTHU BBHIHMU.
BoanoBoau: IlpaBobreiHM BBIHOBOAM, KOAaKCHAaTHM KaOelmu, MHKPOJCHTOBU JIMHUHU, KO-
maHapau JuHud. [lpenaBarenHu JAUHUU: 00IAa TEOpUs, XapaKTEPUCTUYHO CHIPOTHBIICHHE,
Koe(UIIMEHT Ha pasznpocTpaHeHue. OnrucaHue Ha MUKPOBBIHOBH CHCTEMHU: MHOTOMOIIOCHUITH, S-
napameTpu, nuarpama Ha Cmut. Metoamn 3a KOMIIOTHPHO Mozenupane. [IpakTuuecku BEpUru ¢
pasnpeneneHy NapaMeTpH, pealu3upaHd dYpe3 MHUKPOJEHTOBU JIMHUU: YETBBbPT-BHIHOB
TpaHchopmaTop, pe30HATOPH, JEIUTENl Ha MOITHOCT, HACOYEH OTKJIOHHUTE, IETUTEN Ha MOIIHOCT
¢ 90° u ¢ 180° nedasupane Ha U3XOAUTE.

HNPEAINOCTABKHM: OcHOBM Ha BEKTOpHHMs aHalu3, JIMHEHHa anrebpa, eJIeKTpOHMKA:
3a1pJIO0YEHN TIO3HaHU 3a 3akoHuTe Ha Kupxod u Om, RLC Bepurn.

METOJ 3A TIPENNIOJABAHE: Jlekuuu u 1a0opaTOpHU YINpPaXHEHWs] C M3I0JI3BaHE Ha
crielManu3upaHy copTyepHH NMPOAYKTH, KAKTO ¥ U3MEpBATEIHA TEXHUKA.

METO/IM HA U3NMUTBAHE U OLEHABAHE: Tekymia olleHKa U3MHUT, KOATO ce GpopMupa
OT OIICHKAa, BKJIOYBamia padoTa Mo BpeMe Ha jad. ympaxHeHus (oTtHocuTenHa TexecT 20%),
TeKyll TecT (oTHocuTenHa TexecT 20%) u ¢uHaNeH TecT win pedepar (OTHOCHTEIHA TEXKECT
60%).

E3UK HA TIPEITOJABAHE: 6barapcku (Bb3MOXKHO € U Ha aHTJIMICKU €3HUK).
HNPENOPBYUTEJIHA JIUTEPATYPA: 1.
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XAPAKTEPUCTUKA HA YYEBHATA JUCIHHUIIJIMHA

HaunmenoBanue Ha ydyeOHaTa TUCIMIUIMHA: Kon: ME12.2.3 Cemectnp: 2
MuKpOBHIHOBH MOHOJIMTHHU
WHTErPAJHH CXEeMH

Bun Ha 06yuenuero: Cemecrpuanen xopapuym: | bpoii kpequtu: 3
Jlexumnm (JI) JI - 20 yaca
JIaGopaTopHu/CEMHUHAPHU YIIPasKHEHHUS JIY — 20 gaca
(JIYICY)

Kypcoga pabota (KP)

JIEKTOPMU:

Hort. a-p umk. ['eopru Anrenos (DETT), ten.: 965-2570, e-mail: angelov@ecad.tu-sofia.bg

['1. ac. a-p umk. Xpucromup Mopaanos (PTK), Texr.: 965 3074, e-mail: h_yordanov@tu-sofia.bg
Texunuecku ynusepcuret — Codust

CTATYT HA JUCIIUIIJIMHATA B YYEGHUS I1JIAH:
3anbIKUTENHO M30upaeMa 3a CTYIEHTH o creunuaiaHocT "EnexkTpoHuka" 3a oOpa3oBarenHo-
KBaTM(UKAIIMOHHATA cTereH "Maructop'.

HEJIX HA YUYEBHATA JUCHHMIIJIMHA: Ilenra Ha aucUMIUIMHATA € Ja 3all03Hae
CTYJICHTUTE C OCHOBUTE Ha MPOCKTUPAHETO HA HMHTETPATHHM MHUKPOBBIHOBH CXEMH, KaTO
MIPEJACTaBM OCHOBHHMTE KOMIIOHEHTH, KaTO NIPEIaBaTCIHU JIMHUHW, TPAH3UCTOPH, JIUCKPETHU
€JIEMEHTH B HMHTETPAIIHO W3MBJIIHEHHE, KAKTO U METOJMUTE 3a MOJEJIMpaHe W MPOU3BOACTBO Ha
CXEMU.

OIMNCAHUE HA JUCHHUIIJIMHATA: OcHoBHu TeMu: BbBenenue: Vcropus, antepHaTUBHU
TEXHOJIOTHH, NpeauMcTBa U Hexoctarbd Ha MMMUMC. AKTMBHHM KOMIIOHEHTH: TPaH3UCTOPH,
TUIOBE, TNPUIOKEHHUS, TEXHOJOTUU 3a TMPOU3BOACTBO. IlacMBHM KOMIOHEHTH: IHOJH,
IIpeaBaTeIHA JIMHUU, KOHJEH3aTOpH, MHAYKTOpPHU. MozenupaHe: IbJIHOBBIHOBO MOJEIHpPAHE,
eKBUBAJIEHTHU cxeMu. CbriacyBaHe Ha MMIEJAHCH. YcuiBaTenu: OOLM MPUHIUIH,
HUCKOLIYMSINM YCHJIBAaTEeNIM, YCHUJIBaTeaM Ha MolnHocT. Ociwiatopu: OOMIM NPUHIIMIIY,
PE30HATOPH, OCLWIATOPH, YIPABIsIBaHU 10 HanpexeHue. CMecuTenn: acCUMETpUYHH U OaJaHCHU
cmecutenu. Da30BU 3aKbCHUTENH. Bepuru ¢ mudpoBo NpHIIOKEHHE: JEIUTENN Ha YecToTa,
JIOTapUTMUYHM ycuiBaTeau. Bepuru B MunmumeTpoBaTa 00J1acT.

HPEAINOCTABKM: 3aabi00oueHn no3HaHus B 00J1acTTa HA MUKPOBBIHOBATa TEXHUKA: BEPUTH
C pasmpe/eNieHy apaMeTpu, peaBaTelIHu JIMHUM, S-TIapaMeTpH.

METO/Z 3A NPENOJABAHE: Jlekuuu u 1a0OpaTOpHU YHIPaXHEHHS C HU3IOJI3BaHE Ha
crenuanu3upaHu copTyepHu IPOAYKTH, KAaKTO U U3MepBaTesiHa TEXHUKA.

METOJU HA U3IIUTBAHE U OLHEHSBAHE: Tekymia omeHka W3MUT, KOSTO ce GopMupa
OT OIIeHKa, BKJIIOYBaIIa pabora mo Bpeme Ha jal. ympaxkHeHHs (oTHocutTenHa TexecT 20%),
Tekyll TecT (oTHocutenHa TexecT 20%) u ¢unaneH tect wiu pedepar (OTHOCHUTETHA TEKECT
60%).

E3UK HA TIPENTOJJABAHE: 6barapckil (Bb3MOKHO € M Ha aHTJIMHCKH €3HK).
INPENNOPBYUTEJIHA JIUTEPATYPA: 1.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: ME12.2.4 | Cemectsp: 2
Texnosornu 3a 3D ejIeKTPOHHM MOYJIH
Bun na o6yuenuero: CemectpuaineH Bpoii kpenuTu: 3
Jlexumnm (JI) XOpapuyM:
Jlaboparopuu/cemunapuu ynpaxkuenus (JIY/CY) JI— 20 gaca
Kypcoga pa6ota (KP) JIY — 20 gaca

JIEKTOPMU:

o a-p Ceeroszap Anapees (PETT), Ten.: 965 3069, e-mail: svetozar_a@tu-sofia.bg
Jon. n-p bopsina anesa (DETT), ten.: 965 3663, e-mail: borianatz@tu-sofia.bg
npod. a-p k. Banentun Bugexkos (PETT), ten.: 965 3085, e-mail: videkov@tu-sofia.bg
Texunyecku yauepcuter-Codust

CTATYT HA JUCIHIUIIJIMHATA B YYEBHUA TIJIAH: N30upaema yyeOHa AUCIUTIIMHA
3a cTyleHTH oT crneuuanHocT “Enexktponuka” Ha @akynrer no Enekrponna TexHuka u
TexHnonoruu, oOpa3zoBaTeaHO-KBAIU(PUKAIIMOHHA CTeNeH “Maructsp’.

HEJIU HA YYEBHATA JIUCIHMUIIJIMHA: Cren ycmemHOTO 3aBbpIIBaHE Ha Kypca
CTYJICHTHTE CJellBa Ja MOraT Ja KOHCTpyUpaT U HU3CIEABAT €JIEKTPOHHU YCTPONCTBA, YUETO
aceMOJMpaHe ce OCHIIECTBSABA B Pa3IMYHU PAaBHHUHMU, Ja TIO3HABAT MATCPUAINATE, IPUIIOKHMH B
3D enekTpoHHHTE MOIYIH U TEXHOJOTHMHUTE 3a TAXHATa 00paboTKa, Ja MmpuilaraT TEXHUKUTE 3a
obemeH MOHTAaX, XCpMCTU3alriA U TCCTBAHC.

OIIUCAHUE HA JAUCHHUIIJIMHATA: OcHoBau Temu: Tpumepuu Moaynud. Buaose
KOHCTPYKTHBHH PEIICHUS - €TAXKHU NapaellHu, IePIeHANKYIISIPHA, MOy THO-PaBHUHHU, MOHOIUTHU (3D-
MID). Ilpunoxenne Ha TpUMEpPHHTE MOAYIH B aBTOMOOWIOCTPOCHE, aBHOHUKA, TPOHOBE W IPYTH.
Monynu chC clienuaan3upaHo npriokenue - momau, CBY, ontuunu. Martepuanu 3a TpuMepHH MOIYJIH.
[IpenBapurenHa TOArOTOBKa HAa TOBBPXHOCHTE 3a OTJiaraHe Ha (DYHKIMOHAJIHH CIIOEBE B Pa3IMdHU
paBHUHH. VIMEpPCHOHHO W XWMHUYHO aBTOKATAIMTHUYHO OTJaraHe Ha MeTaiaHu ciioeBe. OCOOEHOCTH U
NPUIOKEHUE B EJCKTPOHHUKATa. ENEKTPOXMMHYHO OTJIaraHe Ha MeTanu u cruiaBu. OcoOeHOCTH Ipu
oTiarane mpe3 ¢oronurorpadcka mMacka. MMmyrcHo-peBepcuBHO oTinarane. KoHGOpMHO 3ambiiBaHe Ha
OTBOPH M KaHaJH. AHOAMPAHETO KaTo CPENICTBO 3a opMHpaHe HAa JUEIEKTPUYHH ()YHKIIMOHAIHH CIIOEBE
BBPXY BEHTHJIHHU MeTanu. [lomyyaBaHe Ha TOMONOrMYHA KapTHHA NMPU TPUMEPHHU MOIYJH. TexHOIorus Ha
TpUMEpHU OOEMHH BPB3KH. MOHTa)KHHM MPOIECH B Pa3iIMYHM PaBHUHH. XepeMmeTHu3amus. TecTBaHe Ha
TPUMEPHHU MOAYJIH - TEXHOJIOTHYHO U (YYHKITHOHATHO.

HNPEANNOCTABKM: [IpunoxHu €IEKTPOHHU CXEMH M YCTPOMCTBA, aHAJIOroBa, IU(poBa H
MHUKpPOIIPOLIECOPHA CXEMOTEXHHKa, MUKpPOENEeKTPOHNKA, HW3MEpPBaHUS B EJIEKTPOHMKATA,
[TpakTHKyM 110 KOHCTpYHpAHE Ha €JIEKTPOHHA araparypa.

METO/lI 3A TIPENNOJAABAHE: Jlekiuu ¢ M3M0J3BaHE HA CIIAJIOBE U JIEMO-IIPOrpamy,
1a00paTOPHU YIPAKHEHUS C TIPOTOKOJIH.

METO/JIU HA USIIUTBAHE U OLEHABAHE: Texyma orieHka ¢ 2 KOHTPOJIHU padOTH.

E3UK HA INPEITOJAABAHE: 6bnrapcku

HPENOPBYUTEJHA JIUTEPATYPA: [1] Tim Caffery and Terry Wohlers, Wohlers report
2016: 3D printing and additive manufacturing state of the industry, 2016. [2] Gartner hype cycle for 3D
printing, 2015; Jon Harrop, 3D printed electronics and circuit prototyping, 2015— 2025, IDTechEx,
http://www.idtechex.com/research/reports/3d-printed-electronics-and-circuit-prototyping-2015- 2025-
000444.asp. [3] Modern electroplating, 5-th edition, eds M. Schlesinger and M. Paunovic, Wiliy, 2010
[4] Nanoporous Alumina - Fabrication, Structure, Properties and Applications, Eds: D. Losic and A.
Santos, Springer Series in Materials Science, 2015, DOI 10.1007/978-3-319-20334-8, ISSN 2196-2812
[5] K. B. Perez and C. B. Williams, “Combining additive manufacturing and direct write for integrated
electronics—a review,” presented at 24th International Solid Freeform Fabrication Symposium, August
12, 2013.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: ME12.3.1 | Cemectsp: 2
CucreMu 3a CbXpaHeHHe HA eHeprus
Bun Ha 06yuenuero: Cemectpuanen bpoii kpequtn: 3
Jlexumnm (JI) XOpapuyM:
Jlaboparopuu/cemunapuu ynpaxkuenus (JIY/CY) JI - 20 gaca
Kypcoga pa6ota (KP) JIY — 20 yaca

JIEKTOPMU:

ot a-p umk. Jumursp Apraaynos (PETT), ten.: 9652122, e-mail: dda@tu-sofia.bg
Texunuecku yauepcutet — Codust

CTATYT HA JUCHHUIIVIMHATA B YYEGHUS TIJVIAH: M306upaema yuyeOHa AUCUHUILIIMHA
3a cryneHTH oT crenuanHocT “Enextponunka” Ha ®ETT, obpa3oBarenHo-kBanmuduKannoHHA
CTEIEH “MarucTop’’.

HEJIN HA YYEBHATA JUCHUIIJIMHA: Cnen 3aBbplIBaHe CTYJIECHTUTE IOJIy4aT 3HAHUS
M0: CHCTEMHU 3a CHhXpPAaHCHHE Ha CHEPrusi W TEXHU TE OCHOBHM KOMIIOHEHTH - OaTepuw,
CYNEpPKOH/ICH3aTOPH, TOPUBHU KIETKM U [Ip., €JICKTPOHHU MpeoOpazyBaTeld Ha EHEPrusd,
CTaH/JAPTH MPU CHUCTEMHTE 33 ChXPAHCHHE, OCUTYPSBAHE Ha OC30MACHOCT MPHU CKCIUTOATAINS Ha
CUCTEMH 3a ChXpaHEHHUE Ha EHePrus, KaTo YacT OT eEKTPOMOOUITN U 3apsiHa HHPPACTPYKTypa.

OIMUCAHUE HA JUCHUIIJIMHATA: OcHoBHu TeMmu: EieMeHTH 3a CbhbXpaHEHHE Ha
eHeprusi. BupoBe — MEXaHWUYHHU, EJIIEKTPOXUMHUYHH, EJIEKTPUYECKH, XUMHUYHH, TEPMHUYHHU.
AKyMyJIaTOp — BHJIOBE, IMApaMETPH, CKCIUIOATAIIMOHHU XapaKTEPUCTUKH, PSKUMHU Ha padoTa.
Creunanu3upanu KOHTpoJiepH 3a akymynatopHu Oarepun. CynepkonaeHzartopu. Cuctemu 3a
yrnpaBieHue u 0e3omnacHa padota. BucokoedekTUBHU CUIIOBU €EKTPOHHU IpeoOpaszyBarenu 3a
CUCTEMH 3a CbXpaHeHHe Ha eHeprus. [IBymocounu npeobpazyBatenu. OcobeHOCTH Ha paboTa Ha
CUCTEeMH 3a ChXpaHEHHEC Ha CHEPrHs B HMHTCIUTCHTHU JIOMOBE, WHTCIUTCHTHH MHUKPOMPEXKH,
WHTEJIIUTEHTHU MPEXU. ENeKTpOMOOHII B MHTEIMTEHTHU MPEKU, PEKUMU, CTAHIAPTH.

HNPEAINOCTABKM: enekTpoHHU €HEpruitHu mpeoOpa3yBaTesn, TOKO3aXpaHBallH YCTPONCTBa,
XUMUs, CXEMOTEXHHKA, U3MEPBAaHHUs B €JIEKTPOHUKATA. .

METOJ 3A HNPENOJABAHE: Jlexkuuu. JlabopaTopHu yhOpaXXHEHHs, HU3IIBIHSIBAHU IIO
71a00paTOPHO PBKOBOJICTBO C MPOTOKOJIN, U3pa0OTBAHU OT CTYACHTUTE U 3aIUTAaBaHU B YaCOBETE
Ipe] MpernoaaBaTes.

METO/JIU HA UBIIUTBAHE U OLIEHSIBAHE: JIBe eqHOYacOBY MUCMEHU TEKYIIU OIICHKH B
cpenara u kpas Ha cemecTbpa (0610 80%), 1abopatopuu ynpaxsenus (20%).

E3UK HA ITPEIIOJABAHE: 6bnrapcku
HPEINIOPBYUYUTEJIHA JIMTEPATYPA: 1. Asian development bank, Handbook on battery energy
storage system, 2018., 2. David Elliott, Energy Storage Systems, 10P Publishing, Bristol, UK, 2017., 3.
IEC, Electrical Energy Storage, ISBN 978-2-88912-889-1, 2011, 4.A. Ter-Gazarian, Energy
storage for power systems, Institution of Electrical Engineers, London, United Kingdom, 1994., 5.
Gregory L. Plett, Battery Management Systems, ISBN-13: 978-1-63081-023-8, 2015, 6. Batteries in a
portable world: a handbook on rechargeable batteries for non-engineers, 7. Aiping Yu, Victor Chabot, and
Jiujun ZhangYu, ELECTROCHEMICAL SUPERCAPACITORS FOR ENERGY STORAGE AND
DELIVERYFUNDAMENTALS AND APPLICATIONS, 978-1-4398-6990-1, CRC Press, 2013.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HanmeHnoBaHMe Ha JUCIUTUIMHATA:
Huaycrpuaanu kourposiepu B cuiioBu | Kox: ME12.3.2 Cemectnp: 11
€JIEKTPOHHM YCTPOHCTBA
Bun Ha 06yuenuero: Cemecrpuanen xopapuyM:| bpoit kpeaurtu: 3
Jlexumnm (JI) JI - 20 yaca
JIaGopaTopHu/CEMHUHAPHU YIIPasKHEHHS JIY — 20 gaca
(JIYICY)

Kypcoga pabota (KP)

JIEKTOP:
I'n. ac. n-p nwk. Baagumup Jumutpos (PETT), ten.: 9652525, email: dimitrov@tu-sofia.bg
Texuunuecku YuusepcuteT — Codust

CTATYT HA JUCHIUIIJIMHATA B YYEGHATA INIPOI'PAMA:
CBoOoHO M3bUpaemMa TUCIUILIMHA 33 CTYACHTU OT crienuanu3aius ,,CHuioBa eleKTpoHUuKa™ oT
oOpa3oBaTeHO-KBaTH(PHUKAITMOHHA CTeneH “Maructhp’” Ha OETT.

HEJIM HA YYEBHATA JUCHUITIJIMHA:
[lenta Ha 00Oy4eHMETO MO AUCLMILIMHATA € CTYJEHTUTE J1a NPUI00UAT 3HAaHUSI CBbP3aHU
C CBILECTBYBALIUTE METOAM 332 HU(PPOBO YIIPABIECHUE HA CUJIOBU €JIEKTPOHHM YCTPOICTBA.

OIMNMCAHUWE HA IMCHIUIIJIMHATA:

OcHoBeH (OKyC Ha AMCLUMIUIMHATA € Pa3MVIekKJaHETO Ha METOAM 3a H3rpaXkaaHe Ha
OJI0OKOBE OT CHCTEMa 3a yIpaBJIEHHE HAa CHJIOBO YCTPOWCTBO B MPENPOrpaMUpyeMH HU(POBH
UHTETpaIHU cXeMu. Pasriepganum ca MeToauTe 3a aHAIU3 W IPOEKTHpaHe Ha LU(POBU
yIpaBieHHUs Ha pa3jIMdHU BUJOBE NMpeoOpa3yBaTeau Ha eJIeKTpUUECcKa EHePrusl.

HPEAIIOCTABKMH:

KypchbT ce 6a3upa Ha OCHOBHM TO3HAaHUS MO AucuUIIMHUTE. Maremaruka, dusuka,
Teopernuna enekTporexHuka, IlomynpoBogHukoBu — eneMeHTH, CHUIIOBH  €JIEKTPOHHU
ycTpoiicTBa, IIpeoOpasyBaTenHa TeXHHKA, AHAIW3, MOJEIUPAHE M TMPOSKTHPAHE Ha CHIIOBU
€JIeKTPOHHH YCTPOUCTBA.

METO/I 3A ITPEITOJABAHE:

Jlexiuu W3HACSHU C TIOMOINTa Ha HarjeaHd Matepuanu. JlabopatopHu ympakKHEHHUS
MPOBEXKIaHU B KOMIIOTHPEH KJIAac 3a W3BBPIIBAHE HA CHUMYJIAIMOHHW W3CIEIBaHUs. 3a
MIPOBEXKIAHETO Ha JTA0OPATOPHUTE YIPAKHEHHUS ca CIICIUATHO pa3paboTeHH U pa3BOWHU MIATKU
3a peaJiu3MpaHe Ha pa3rIekTaHUTE AITOPUTMHU 32 YIIpaBIICHUE.

METO/M 3A UBNIUTBAHE U OLIEHABAHE:
Texyma oneHka, popMupaHa OT JBE KOHTPOJIHU B CpeJlaTa U B Kpast HA CEMECThpa.

E3UK HA TIPENNIOJJABAHE: 6barapcku

1. Digital Control of High-Frequency Switched-Mode Power Converters, 1led, Luca
Corradini, Dragan Maksimovi¢, Paolo Mattavelli, Regan Zane, 2015 , IEEE-Press

2. Digital Signal Processing in Power Electronics Control Circuits 2ed, Krzysztof Sozanski,
2017, Springer

3. Fundamentals of Power Electronics, 3ed, Robert W. Erickson, Dragan Maksimovi¢, 2020 ,
Springer International Publishing

4. Power electronic converters - modeling and control, Seddik Bacha lulian Munteanu,
Antoneta luliana Bratcu, 1ed, 2014 Springer International Publishing

5. Digital Control in Power Electronics - Simone Buso, Paolo Mattavelli, Morgan & Claypool
Publishers 2006
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HanMmeHnoBaHue Ha IUCIUILTNHATA:
Buckoepextusuu DC-DC Kon: ME12.3.3 Cemectnp: 11
npeodpa3yBarTesin
Bunx Ha 00yuenuero: Cemectpuainen xopapuym:| bpoit kpeauru: 3
Jlexrum (J1) JI - 20 gaca
JlaGopaTopHU/CeMUHAPHHA YIPKHEHUS JIY — 20 gaca
(JIYICY)

Kypcoga pa6ota (KP)

JEKTOPU:
o, n-p k. Hukomaii Xunos (PETT), Ten.:9652569, e-mail: hinov@tu-sofia.bg
Jout. 1-p uwk. Jumutsp Apnaynos (PETT), Ten.: 9652122, e-mail:_dda@tu-sofia.bg
Texuunuecku YuusepcuteT — Codust

CTATYT HA JUCIWMIIVIMHATA B YYEBHATA TIPOI'PAMA: CBo6onHO u30Hpaema
JUCLUMIUIMHA 33 CTYIEHTH OT cnenuanuzanus ,,CuiioBa eleKTpOHHKAa“ OT  00pa3oBaTeiIHo-
KBasM(uKalMoHHa crerneH “maructsp” Ha OETT.

HEJIN HA YYEBHATA JUCIWMIIJIMHA:

Ilenta Ha 00yuyeHHETO MO AUCHUILUIMHATA € CTYAECHTUTE J1a IPUA0OUST 3HAaHUS CBbP3aHU
C TEOPETUYHUTE OCHOBH, MOJEIUTE, METOAMUTE, AITOPUTMUTE U MPUIOKHUTE MPOrpaMH 3a
aHaJIN3, MOJEIUPAHE U NPOEKTHpPaHE Ha BUCOKOE(PEKTUBHU IpeoOpa3yBaTeId Ha MOCTOSHHO B
HOCTOSIHHO HalpeXXeHue.

OINMCAHUE HA JTUCHUILINHATA:

JucnurninuHata uMa 3a el Ja 3amo3Hae CTYACHTHTE OT crenuanHocT “Enektponuka” ¢
aHa/M3a, MPOEKTHUPAHETO M EKCIUIoaTalMsITa Ha Ha BHCOKOE(EKTHBHM IMpeoOpa3yBaTenu Ha
MOCTOSTHHO B IMOCTOSTHHO HAMPEKEHUE.

INPEJAINOCTABKMU: KypchT ce 0a3upa Ha OCHOBHU IO3HAHUS MO JAUCHUILTUHUTE!
Maremaruka, ®usuka, TeopeTnuHa enekTporexHuka, [lomynpoBonHukoBu enemeHTH, CHiioBU
eJeKTPOHHM ycTpoiicTBa, [IpeoOpa3yBarenHa TeXHUKa, AHAIN3, MOJIEIUpaHe U MIPOCKTUPAHE Ha
CUJIOBH €JICKTPOHHU YCTPOMCTBA.

METOJ 3A TIPEIIOJABAHE: Jleknuu wW3HACIHM C IIOMOIITa Ha HarJeIHU
MmaTepuanu. JlabopaTopHu yIpakHEHUs MPOBEXKAaHU B KOMIIOTHPEH KJac 3a W3BBPIIBAHE HA
CUMYJIAIIMOHHH U3CJICIBAHUS.

METOJU 3A U3IIUTBAHE U OLLIEHABAHE: Tekymia onienka, popMupana oT ABE
KOHTPOJIHU B cpejiaTa U B Kpasi Ha CEMECThA.

E3UK HA ITPEIIOJABAHE: 6biarapcku

HNPEINNOPBYUYNTEJIHA JIUTEPATYPA: 1. Zhigiang Guo, Deshang Sha, New Topologies
and Modulation Schemes for Soft-Switching Isolated DC-DC Converters, Springer Singapore, 2020, ISBN:
978-981-32-9933-7, 978-981-32-9934-4; 2. Luo, Fang Lin; Ye, Hong Advanced DC/DC converters, CRC Press,
2017, ISBN: 1498774903,978-1-4987-7490-1, 9781315393773, 1315393778; 3. F. Asadi, Simulation of Power
Electronics Converters Using PLECS®, Academic Press, 2019; 4. M. Patil, P. Rodey, Control Systems for
Power Electronics: A Practical Guide, Springer India, 2015, ISBN: 978-81-322-2327-6, 978-81-322-2328-3; 5.
F Fang Lin Luo, Hong Ye, Power Electronics: Advanced Conversion Technologies, Taylor and Francis, 2010,
ISBN: 1420094297, 9781420094299; 6. R. Maksimovic, D. Erickson, Fundamentals of Power Electronics,
Springer Nature, 2020; 7. Mohan, Ned; Undeland, Tore M.; Robbins, William P., Power Electronics -
Converters, Applications and Design, (3rd Edition), © 2003 John Wiley & Sons; 8. A. Hemami., Electricity and
electronics for renewable energy technology: an introduction, Taylor & Francis, 2016; 9. Rashid M. H.,
Power Electronics handbook: devices, circuits, and applications, Academic Press, 2007; 10. Rashid M. H.,
Power Electronics: Circuits, Devices and Applications, Pearson/Prentice Hall, 2003; 11. |. Batarseh, A. Harb,
Power Electronics. Circuit Analysis and Design, Springer, 2018.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha ydyeOHaTa TUCIMIUIMHA: Kon: FaAMEO1 Cemectnp: 1
IloJIynpoBOTHUKOBH €JIeMEeHTH
Bunx Ha 00yuenuero: CemecTpuaneH bpoit kpeautu: 4
Jlexuuu (JI) XOpapuyM:
JIaboparopuu/cemunapuu yrnpaxkaeuus (JIY/CY) JI — 30 yaca
Kypcosa pabora (KP) JIY — 30 gaca

JIEKTOP:

noi. 1-p umk. Bacunuit Yymauenko (OETT), ten.: 965 2740, e-mail: vpt@tu-sofia.bg
Texanuecku ynuepcuretr-Codust

CTATYT HA JIUCIUIIVIMHATA B YYEBHUA [IIJIAH: ®akynratuBHa YyueOHa
TUCLUUIUIMHA 32 CTyAeHTUTe OT crneuuanHoct “EjexkTtponmka” B 00pa3oBaTeHO
KBanMpuKaroHHa crerneH “Maructsp” kbM OETT.

HEJIM HA YYEGHATA JIUCHUIIJIMHA: Cnen 3aBbplIiBaHe Ha Kypca CTYyACHTUTE TpsiOBa
Jla TO3HaBaT MPUHIIMIA HA JIEWCTBHE HA TMOJYNMPOBOAHUKOBUTE EJIEMEHTH W OCHOBHHUTE UM
MIPUJIOKEHUS; J1a ONPEACIIAT BaKHU MApaMETPU OT XapaKTEPUCTUKUTE U OILECHSBAT BIUSHUETO Ha
pexuMa U TeMIiepaTrypara BbpXy JICUCTBHETO HA €JIEMEHTUTE; 1a MOTaT Ja OCUTYpSBAT HOPMAJICH
pekuM Ha paboTa Ha €JIEMEHTUTE W Ja M3YUCISIBAT PAa3IMYHH CTOMHOCTH, CBBp3aHu ¢ paboraTa
MM; J1a CpaBHSIBAT MOJYIIPOBOJHUKOBHUTE €JIEMEHTH U U30MPAT MOAXO/ISII SJIEMEHT 32 KOHKPETHO
MIPUIIOKEHUE.

OINMMCAHUE HA JUCHUIIJVIMHATA: OcHoBHu Temu: OCHOBHM CBOMCTBa Ha
MOJIYITPOBOTHUIINTE; [TonynpoBonuukoBu auonu; bunonspuu Tpanzuctopu; IloneBu
TpaH3ucTopH; ONTOENEKTPOHHHU e1eMeHTH; BbBeieHre B MHTErpanHuTe cxemu; Jucmien

HPEAIIOCTABKHM: Martematuka, @usuka, Enektporexnuka, Marepuano3HaHue

METO/I 3A ITPEITOJABAHE: Jlexuuu ¢ U3n0Ji3BaHE Ha claiiloBe, MyJITUMEIUUHHN CPEACTBA
3a eJIEKTPOHHO OO0YYEHHE, KOWTO IMO3BOJISBAT Ja C€ BU3YAIM3UpAT C aHUMAIIMM U MHTEPAKTUBHU
IporpaMd  OCHOBHUTE TIPOIECH B  TONYNPOBOJHUKOBUTE €IIEMEHTH, OCHOBHUTE WM
XapaKTePUCTHUKN W TIapaMeTpPH, KaKTO W TAXHOTO HM3MEHCHHE OT PEeKHMMa W TeMIleparypara.
JlaboparopHute ympakHEHHs OOXBallaT 4YacT C MPEeABAPUTENIHA MOATOTOBKA U IMpaKTHYecKa
pabora. HachpuaBa ce paborara B €KWIl C M3MOJ3BaHE HA OOJAYHM TEXHOJIOTMH W CPEICTBA 3a
KoJlekmuena paspabomka Ha o0II cnodenen o0ekT. llenta € ma ce MOCTUTHE  CUCTEMHA
MOATOTOBKA IMPE3 CEeMECThpa U Jla C€ CTUMYJIMpA MPOCKTUPAHE W CHUMYJIAIMS 3a MPOBEpPKa Ha
npoekta. CTyIeHTHTE UMAT JOCThIT 10 yueOHUTE Matepuanu B cucremara Moodle u Ha caiita Ha
JACITUIIINHATA.

METO/IN HA U3IIUTBAHE U OLIEHABAHE: /IBe e1HOYaCOBH MUCMEHH TEKYIIN OLIEHKHU C
TECTOBE OT JJAOOPATOPHUTE YIPAKHEHHUS B CpellaTa U Kpas Ha CEMECThpa, OIICHSIBaHe Ha OOLIUTe
crioenenu npoektu (0610 40%), m3nut ¢ Tectose (60%).

E3UK HA INIPEITOJAABAHE: 6barapcku

HPENOPBYUTEJHA JIUTEPATYPA: 1. Xpucros, M., T.Bacunesa, E.Mano:nos,
[TonynpoBoauukosu enementu, C., Hou 3nanus, 2007; 2. llanos, M., ®@. Konapanos, U.
<DypHaz(>1<HeB, P’LKOBO,Z[CTBO 3a J'Ia60paT0pHI/I YIIPA)KHCHU 110 IMMOJIYIIPOBOJHUKOBH CJIICMCHTH,
Hosu 3manus, 2008; 3. http://lark-tu-sofia.bg/epp/, 2014; 4. Cucrema 3a IMCTaHIIMOHHO
obyuenne Mynann, 2014 https://fett-edu-bg.tu-sofia.bg/ ; 5. Floyd, Thomas L. Electronic
devices. Prentice Hall, ISBN-13: 978-0-13-254986-8, ISBN-10: 0-13-254986-7 (9-th edition),
2012 http://abmpk.files.wordpress.com/2013/04/electronic-devices-9-th-edition-thomas-

floyd.pdf



mailto:vpt@tu-sofia.bg
http://lark-tu-sofia.bg/epp/
https://fett-edu-bg.tu-sofia.bg/
http://abmpk.files.wordpress.com/2013/04/electronic-devices-9-th-edition-thomas-floyd.pdf
http://abmpk.files.wordpress.com/2013/04/electronic-devices-9-th-edition-thomas-floyd.pdf

XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha ydyeOHaTa TUCIMIUIMHA: Kon: FaMEO2 Cemectnp: 1
MukpoejeKTPOHUKA
Bunx Ha 00yuenuero: CemecTpuaneH bpoit kpeautu: 4
Jlexuuu (JI) XOpapuyM:
JIaboparopuu/cemunapuu yrnpaxkueuus (JIY/CY) JI — 30 yaca
Kypcosa pabora (KP) JIY — 30 gaca

JIEKTOP:

Jlo. 1-p unx. Pymen Hopnanos (PETT), Ten. 9652072, e-mail: yordanov@tu-sofia.bg
Texanuecku YauBepcuteT — Codust

CTATYT HA JIUCIUIIVIMHATA B YYEBHUA [IIJIAH: ®akynratuBHa YyueOHa
TUCLUUIUIMHA 32 CTyAeHTHTe OT crneuuanHoct “EjexkTtponmka” B 00pa3oBaTeHO
KBanMpuKaroHHa crerneH “Maructsp” kbM OETT.

HEJIM HA VYYEBHATA JIUCHHUIIJIMHA: Ilenta Ha oOydenuero 1o "
MukpoenekTpoHuka" € CTyJEHTUTE Ja C€ 3al03HasiT C OCHOBHHMTE TEXHOJOTUYHHU M
CXEMOTEXHUYHM U3UCKBAHUS KbM MHKPOEJICKTPOHHUTE n3fenus. [lonyyeHure 3HaHUS U yMEHUs
11€ UM MO3BOJIAT ObP30 M KOMIIETEHTHO J1a pellaBaT KOHKPETHH MPAKTUYECKH 3aauu.

OIIMCAHUE HA JIUCIHUIIJIMHATA: Pasriexnga ce mpobjgeMaTukara MpH MPOEKTUPAHETO Ha
MUKPOCJICKTPOHHU CXEMH U CUCTCMHU. O6’praTO € BHUMaHHC Ha MPUHOUIIMUTE Ha TAXHOTO U3IpPaXJaHC U
0COOEHOCTHTE CBBP3aHM C MHHHATIOPHU3AIMATA HA CTPYKTYPUTE W TOINOJOIMYHATA pealu3alys Ha
OCHOBHH H3TPaK/IaIlH €JIEMEHTH.

HPEAINIOCTABKH: Heobxomumu ca OCHOBHU TO3HAHMS TIO €JIEKTPOHUKA, MaTEpPHAIIO3HAHHUE,
bu3uka, Xumusl.

METO/ 3A IIPEHNOJABAHE: Jlexiuu, n3HacsHu ¢ W3M0JI3BaHE Ha CIAWIOBE W MYJITHMETHUHH
CpeICTBa 3a €NEKTPOHHO o0ydeHue. JIabopaTopHH yHpaKHEHHs, POBEKIAHN 110 MATEPHald JaBaHH OT
ACHUCTEHTHTE, TI0 BPEME HA KOHMTO CTYJEHTUTE HMMAaT BB3MOKHOCT Ja C€ 3alo3HasT ¢ (PHU3HYECKH
pean3upaHd MUKPOEJIEKTPOHHH U3JEIHs OT Pas3jiM4eH BHJ KAaKTO M C OCHOBHMTE IPOIECH, CBBP3aHHU C
TSAXHOTO MPOM3BOJICTBO.

METOJIHN HA U3NIUTBAHE U OIIEHABAHE: Tekyia oneHka B Kpasi Ha IIECTH CEMECTBP
Bb3 OCHOBA OT PE3YJATAaTUTE OT TEKYLIUTE U3MUTBaHUS U Ja0OPATOPHUTE YIPAKHEHUS.

E3UK HA INIPEITIOAABAHE: 6biarapcku

HPEHNOPBYUTEJHA JIMTEPATYPA: 1.®uwmunos @., KoHCTpyKIMs H TEXHOJIOTHS Ha
nonmynpoBogaukosute nipudopu, Codwust, Texnmka, 1988; 2. XpucroB M., T. Bacunepa, E. Manonos,
[Monynposoauukosu enemeHt, Codus, Hosu 3nanus, 2007; 3. Millman J., Grabel A., Microelectronics,
McGraw-Hill, New York, 2nd ed.,; 4. Razavi B., Fundamentals of Microelectronics, University of
California, Los Angeles, John Wiley & Sons, ISBN 978-0-471-47846-1, Printed in the USA, 2008.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumenoBanue Ha yuebHarta I[I\/’ICHI/IHJ'II/IHa. Kon: FaMEO3 Cemectsp: |
TOKO3aXpaHBaH_[I/I yYCTpONCTBA
Bun Ha 06yuenuero: Cemectpuanen xopapuym: | bpoii kpenurtu: 4
Jlexumnm (JI) JI — 30 yaca
JlaboparopHu/ceMUHAPHH YITPAXKHEHUS JIY — 30 gaca
(JIYICY)
Kypcoga pabota (KP)
JIEKTOP:

Jort. a-p urmk. Jumutsp Jamsno ApaaynoB (PETT), Ten.: 9652246, e-mail: dda@tu-sofia.bg
Texanveckn yauBepcuret — Codust

CTATYT HA JMCHUIIVIMHATA B YYEBHATA INPOI'PAMA:
dakynTaTuBHA JUCHUILIMHA 32 PEAOBHH CTYACHTH IO crielUanHocT “EjekrpoHuka” Ha
OETT na TY-Codus 3a 00pa3oBaTeTHO-KBaTH(PHUKAIIMOHHATA CTEIICH “MarucTsp’.

HEJIM HA YYEBHATA JUCHUIIJIMHA:

Llenta Ha y4yeOHaTa AMCUUIUIMHA € Ja JAaae HEOOXOAWMHUTE 3HAHUS W yMEHHs Ha
CTyIEHTUTE 3a MPHHLUINTE Ha JACHCTBHE M TPOSKTHPAHETO HA. OCHOBHHUTE CXEMH Ha
TOKOMUIITPABUTECIIN, CTa6I/IHI/IBaTOpI/I Ha MOCTOAHHO HAIMPEIKCHUEC U TOK C HCIIPCKHCHATO HeﬁCTBHC,
KJIFOUYOBH CTAOMJIM3aTOPH HA IMOCTOSHHO HANPEXEHUE, XUMHYECKH W3TOYHUIM M CHUCTEMH 3a
HenpekbeBaeMo enekTposaxpanBade (UPS), ¢ nen npaBuiHo aa u30upaT CXEMHH PELICHUS U J1a
II03HABaT CbBPEMEHHUTE TaKHBa.

OIMNCAHUE HA TUCHUIIINHATA:

PasraexnaT ce Temu, IpsSKO CBbP3aHU ChC CHEIHAIHOCTTAa Ha 00y4aBaHUTE CTYACHTH 1O
“EnexTpoHrKa” KaTO OCHOBHU CXE€MU Ha TOKOW3MIPABUTENIH, CTAOMIM3aTOPHU HA TOCTOSIHHO
HalpeXKEHHE M TOK C HEMpPeKbCHATO JEHCTBHE, KIIOYOBH MpeoOpa3yBaTeld M XUMHUYECKU
u3TouHuiy. [logpoOHO ce pasriexaaT NpeJuMCTBAaTa U HEIOCTATHIIUTE HA PA3TUYHUTE CXEMHU
pELIeHUSs], KAKTO U IPUHIUIIATE 32 IPOEKTUPAHETO UM.

INPEJAITIOCTABKMU:

KypebT nekunn u ynpaxkHeHus: ce 0a3upa Ha 3HaHMATA Ha CTyJeHTUTe no: “Bucmia
MaTemaruka’, “Teopernyna €JIEKTPOTEXHHUKA, “I1omynpOBOTHUKOBU €JIEMEHTH”,
,»,BIEKTpUYECKH U3MepBaHus", ““AHanorosa cxemorexnuka”, ,,l{luppoBa cxemorexnuka®, “
METO/I 3A ITIPEITOJABAHE:

Jlexiuu. JlaGopaTopHU yIpaKHEHUs, M3MBIHSABAHU 1O Ja0OpaTOpHO PBHKOBOACTBO C
MIPOTOKOJIM, W3pAa0OTBAaHU OT CTYJACHTHTE M 3allUTaBaHH B YACOBETE TpEJ IperojaBaTels.
CeMuHapHU yOpaXXHEHHsS, Ha KOHWTO CTYACHTUTE TMPOEKTUPAT TOKOU3IPABUTEIN U
cTabmIM3aTopu, paboTAT ¢ KaTaao3u U TEXHUYECKA JOKYMEHTAIIHS.

METO/IM HA U3TNIUTBAHE U OLTEHABAHE:
[Tucmen u3nuT B kpast Ha | cemecTbp.

E3UK HA TPENIOJJABAHE: 6barapcku

IHNPEINOPBYNTEJIHA JIMTEPATYPA: 1. Credanor, H. ., ,» | OKO3aXpaHBaIlX
ycrpoiictBa®, C., Texuuka, 2010. 2. ApnaynoB M., I'. T'muros, Ct. [lenueB, “PwkoBojacTBO 32
nabopatopun ynpaxuenus mo T3V, TY-Codus, 2014. 3. ON Semiconductor, ,,.Switch mode
power supplies - Reference manual and design guide“. 4. Bo6ueBa, M. JI., C. Tabaxkos, II.
['opanos, ,,IIpecobpasyBarenna texuuka“, TY-Codus, 2002. 5. Mohan, N., J. Undeland, W.
Robbins, ,,Power Electronics®, John Wiley&Sons. 6. https://81.161.241.14/
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: FaMEO4 Cemectnp: 2
EJjieKTpoHHA cXeMOTeXHHKA
Bun na o6yuenuero: Cemectpuanen xopapuym: | bpoit kpenurtu: 4
Jlexumnm (JI) JI — 30 yaca
Jlaboparopuu/cemunapuu ynpaxkuenus (JIY/CY) |JIY — 30 gaca
Kypcoga pa6ota (KP)

JIEKTOPMU:

ITpod. ara umxk. ['eopru Muxos (PETT), Ten.: 965 2450, e-mail: gsm@tu-sofia.bg
Jou. nu umx. Waiino [Mangues (PETT), Ten.: 965 3027, e-mail: ipandiev@tu-sofia.bg
Texanuecku yauBepcutet-Codust

CTATYT HA JIUCIIMIIVIMHATA B YYEBHUS TIJIAH: ®akynratiBHa IUMCLUUILIMHA 32
pPENOBHH CTyOeHTH To crhenuanHocT ,Enektponunka” BBB @OETT na TY-Codus 3a
o0pa3oBaTeHO-KBATM(PHUKALIMOHHA CTETEH ,,MarucTsp”.

HEJIMU HA YYEBHATA JUCHUIIJIMHA: Cnen 3aBbpliBaHE Ha Kypca CTYIACHTUTE €
NPUIOOUAT TEOPETUYHH 3HAHUS W MPAKTHYCCKH YMEHUS 32 (PYHKIIMOHATHOTO IMPOCKTHpPAHE U
U3CIIe/IBaHEe Ha OCHOBHU aHAJIOTOBU M IU(PPOBU CXEMU U YCTPOIICTBA.

OIMMCAHUE HA JIUCHUIIJIMHATA: OCHOBHU TEMHU: YCWJIBATCIIHH U MPe0oOpa3yBaTEIIHU
CXeMH C ONEpallMOHHM ycuiBareian; AKTUBHU (unTpu; JIMHEHHU W HENMHEWHU ONeparMOHHU
CXEMU, Amnanorosu KOMITapaToOpHu, YcunBarenan Ha MOIITHOCT, Amnanorosu CJICKTPOHHU CXEMHU C
MPEeBKIIOYBAEMH KOHAEH3aTOpH; Toko3axpaHBaimu u3touHulM; L{udpoBu cxemu ¢ oruyecku
CJIIEMCHTH, KOM6I/IHaIII/IOHHI/I CXeMH W TIIOCICHOBATCIHOCTHH CXEMU, q)OpMI/IpOBaTe.HHI/I u
pellakCalluOHHU CXeMHU; YTpaBieHHe Ha [UPPOBU HHIUKALUUU; LU(PPOBO-aHATIOTOBH U
aHajoroBo-udpoBu mpeodpasyBarenn; Pa3oBH M YECTOTHU CHHXpOHH3aTOpH; EnemeHTn Ha
MHUKPOIPOLIECOPHUTE CUCTEMH.

HPEJAIIOCTABKMHM: TeopetnuHa €IEKTPOTEXHUKA; EnexkTpoHuka; MUKpPOEIEKTPOHHUKA,
Teopus Ha cUrHaJIUTE U U3MEPBATEIHH NpeoOpa3yBaTeu.

METOJ 3A TNPEINIOJABAHE: Jleknuute ce mNpoBeXAa B 3aja C H3MOJI3BAHETO Ha
MYITUMEIUMHA TIPE3CHTAllMU, MPOXKEKTOp, LBETHU Mapkepu u Osina 1abcka. CTyaeHTuTe
MIPEABAPUTEIIHO Ca MOTYYHIH JOCTHII IO T€3W MAaTepUaId U MPH >KeJTaHWEe MOraT J1a TH HOCAT Ha
JIEKIIMH, 32 J1a TH JOMBJIBAT OT OOSICHEHUATA Ha MIpernojaBaTes.

METOJN HA MU3IIUTBAHE MW OLEHSBAHE: Ilocturanero Ha IIoCcTaBeHaTa IL€JI Ha

oOydeHueTo Mo ydeOHaTa AMCIMILIMHA Ce KOHTPOIMpa Ype3 OKOHYATETHA OLIEHKA, KOATO Ce

dbopMupa OT JB€ ChCTaBKU: U3NHUT ¢ KoepuuueHT Ha TexecT 0,8 1 olleHkara oT 1abopaTOpHUTE

ynpaxHenus ¢ 0,2. OmeHkata OT J1a0OpaTOPHUTE YIPAXKHEHHS C€ IMOoJydaBa KaTo CPEIHO

APUTMETHYHO OT OLIEHKUTE Ha 3aIIMTHTE Ha MpoTokoiauTe. M3muteT € mucmen. IIpoBexna ce B

paMKHTE Ha JIBa aKaJIeMUYHU 4aca. Pa3BUBaT ce BBIIPOCH WK CE€ PEIlaBaT 3a/layu Mo 3a/1aJieHa

TeMaTuKa OT KOHCIIEKT, BKJIIOUYBaIl 15 TeMu.

E3UK HA TPEIIOJABAHE: 6birapcku

HPENNOPBYUTEJHA JIMTEPATYPA: 1. Muxos I., W. IlanmueB. Enexrtponna
cxemotexHuka cxemorexuuka. C., TY - Codwus, 2018; 2. Muxos I'. lludposa cxemorexnuka. C.,
TV - Codus, 2008; 3. INanaueB M.. AnanoroBa cxemorexunuka. C., TY - Codus, 2015; 4.
WeanoB, P. Mukpomnporecopra cxemorexuuka. C. TY-Codus, 1997; 5. V. Tietze and Ch.
Schenk. Electronic circuits, 2nd Edition. Berlin, Heidelberg, New York: Springer-Verlag, 2008.
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