XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmMenoBanue Ha yueOHara nucuumuiiaa:  [Kox: MEEO1 CemecTbp:3
MartemaTuka
Bun na o0yuennero: Jlexumu (JI) Cemectpuanen xopapuyM: |bpoii kpenutu: 4
CemuHapau ynpaxsenus (CVY) /T — 30 gaca

CY —30 ygaca
JEKTOP:

o 1-p Kars uniuesa (OTIMN), Ten. ten.965 2440, email: kgd@tu-sofia.bg
Texandeckn yauBepcutet - Codust

CTATYT HA JMCIUIITINHATA B YYEBHATA ITPOT'PAMA:

3agboKUTeNHa OUCHUILIMHA 32 CTYACHTH 1o creruanHocT "Enektporexnuka"' Ha EnekTporexHUUecKus
¢daxynrer Ha TY-Codus 3a 00pa3oBaTeIHO-KBAIN(DUKAIIMOHHATA CTEIIECH ""MarucTop".

IEJIN HA YYEBHATA JTMCIIMIIJVINHA

IlenTa Ta 00yueHHETO € pa3MUPSIBAHETO U 3a1bJI00YaBAHETO Ta IO3HAHUATA HA CTYACHTHUTE T10
MaTeMaTHYEeCKO MOJENUpPAaHe , ONTHMHU3UPAHE, YHMCICHW METOAW, CIy4YalHH IpOLECH,
MaTeMaTUYeCKa CTATUCTUKA, KOPEIALMOHEH U PErPECUOHEH aHaIM3.

ONNCAHUWE HA JUCIHUTIJIMHATA:

Ot ypaBHeHusATa Ha Makcyen ce MoJyyaBaT XHUIEPOOJMYHM M EIMINTHYHU YacTHU AudepeHUIranTHu

yYpaBHEHUS 32 MHTEH3UTETa Ha €JIEKTPHUECKOTO MOJie, HHTEH3UTeTa Ha MarHUTHOTO TI0JIe, eJIeKTpuiecKara
MHIYKIMSA U MarHUTHaTa MHIyKOWs. M3BeXXaar ce yclnoBHATa BbPXY I'paHHLATAa HA JBE CPEAM C PA3IMYHH
eNeKTpoU3NUHN XapakTepucTuku. OCBEH C KIAaCHYECKHs METOJ Ha KpalHWTE pa3iMKH 32 YHCIECHO
pelaBaHe Ha FpaHUYHH 33J]a4u¥ 3a JUPEPEHINAIHN YPABHEHHUS CTYICHTHTE CE 3all03HABAT C BapUA[IOHHHUTE
U NPOEKLUMOHHUTE MeTroau Ha Pun m lanepkus, yacTeH ciiyyail Ha KouTO (IpH KM300p HAa KOOPAMHATHH
(GYHKIIMHM ¢ KOMIIAKTEH HOCUTEN) € METOABT Ha KpallHUTe eleMeHTH. B pasnena maremarniecka CTaTUCTHKA
Ce M3I0JI3BAT PE3yATAaTH OT TEOPHS Ha BEPOSTHOCTUTE.

OPEJAINIOCTABKMU:

YpaBHenus Ha Makcyen, Marematuiecku aHanu3, Teopust Ha BEpOSTHOCTHUTE.
METO/I HA ITIPEITIOJABAHE:

Jlexiiuu v ceMUHApHU YIIPAKHEHHSL.

METO/IM HA U3IIUTBAHE U OLIEHSIBAHE:

[TnucmeH U3nuT.

E3UK HA ITPEINOJJABAHE:

ObaTapcKu

HPEINNOPBYNUTE/IHA JINTEPATYPA:
1.Cr. Jumosa, T. Uepnoroposa, A. MotoBa, Uncinenn MeToau 3a TuQepeHInaIHg ypaBHEHNUS,

YHuBepcuTeTcko u3narenctso ,,Ce. Kimmment Oxpuacku”, 2010 r.; 2. Ca. ['oueBa-Unuesa, KommoTspan
YHCIICHN METO/IH, Y HUBEPCUTETCKO M3/1aTeNCTBO ,,Ilancuit Xunernapcku*, 2013 ISBN 978-954-423-848-3,
http://fmi-plovdiv.org/gocheva/KChM-lekcii.pdf; 3. Y. Pinchover, J. Rubinstein, An Introduction to Partial
Differential Equations, Cambridge University Press 2005; 4. A. Em, J.-L.Guermond, Theory and
Practice of Finite Elements, Springer Berlin Heidelberg, 2004.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHara auciumuimHa: | Kog: MEEQO2 Cemectsp: 3
YucaeHn METOIU U MOjIeJIMPaHe Ha
Bepuru u nosera I

Bun Ha 00yuenuero: Cemectpuanen xopapuym: | bpoit kpenutu: 4
Jexiuu (JT) JI - 30 4gaca
Jlabopatopuu ynpakaeaus (JIY) JIY — 30 yaca

JEKTOP(HN):

[Mpod. ntu umx. Uan SAues (ED), Ten.: 965 38 73, e-mail: yatchev@tu-sofia.bg
[Tpod. ara umx. Mnnana Mapunosa (E®), tei.: 965 36 39, e-mail: iliana@tu-sofia.bg
Texunuecku yauepcuteT-Codust

CTATYT HA JUCIHIIVIMHATA B YYEBHUA ITIJIAH: 3agbmkurenHa ydyeOHa

JUCHMIUIMHA OT ydeOHUTe IUlaHoBe 3a oOyueHue Ha cryaeHtu 3a OKC , marucrsp®,
cneuuanHoct “EnexTporexHuka”’, mnpodecuoHaTHO HampaBieHue 5.2 EnekTpoTexHHKa,
€JIEKTPOHMKA U aBToMaTuka, O6nact 5. TexHuuecku HayKu.

HEJIU HA YYEBHATA JJUMCIINIIJIMHA: Ilenta Ha yyeOHaTa AUCUUILIINHA € CTYJICHTHUTE

Ja PUAOOUAT 3HAHUS U MPAKTUYECKH YMEHHUS 32 CAMOCTOSATEITHO (POPMYJIMpAHE U PEIIaBaHe Ha
3ajayd B 00NacTTa Ha YHCIEHUTE METOIM W MOJAEIUPAHETO HAa BEpUTHM M ToJieTa B
EJIEKTPUYECKUTE anapaT.

OIMMCAHUE HA JUCIIMIIJIMHATA: M3y4aBar ce CbBPEMEHHM 4YMCIEHU METOIU 3a
MOJIEJIMPaHE Ha €JIEKTPOMAarHUTHU M TOIUIMHHM TI0JIETa W EJIEeKTPUYECKH BEpUTU B
€JIEKTPUYECKH amnapaTu. Pasriexzaar ce METOIUTE C KpailHM M TPaHWYHU E€JIEMEHTH 3a aHaju3
Ha JIBYMEpPHM U TPUMEPHU CTAllMOHAPHM W HECTAllMOHApHU IIOJIETa: PEIlaBaHO YpaBHEHHE,
ONHCaHWe M JAUCKpPeTH3alus Ha o0jacTra, (U3MYECKH XapaKTepUCTUKH, (opMupane u
pelllaBaHe Ha cUcTeMa JIMHEWHU U HEJTMHEHHU ypaBHEHHS, OINpenessHe Ha AU(PEpEeHLInanHu U
UHTETPAJIHA BEJIMYMHU U TNapameTpu. PasrimenaHu ca M CMECEHM 3aJadyd, BKJIIOUYHUTEIHO
u3cieBaHe Ha AMHAMUYHU XapaKTEPUCTHKU Ha €JIeKTPOMarHUTHU MexaHus3Mu. [IpeacraBenu
ca U CbBPEMEHHHU METO/IM 3a pellaBaHe Ha 0OpaTHU 3a/1auH.

HNPEJINIOCTABKMHN: HeoOxoguMu ca ITO3HAaHUS IO JucIUIUIMHUTE “Bucma MaremaTuka”,
“Teopernuna enekTporexHuka’, “Enexkrpuuecku amapatu’, “Enextpuueckn mammun”. OT
nonsa ca Kypcosere “KomMmrioTepHO NpoeKTHpaHE Ha €NEeKTpUYecKu anapatun. H “Uucneno
MOJIEJIMpaHe Ha MOoJIeTa U MpolecH’” oT OakalaBbpcKaTa CTEIEH.

METO/1I 3A TIPEINOJABAHE: Jlekuuute ce HM3HACAT MO TPAJAUIMOHEH HAYMH H C
MyITUMEANeH mpoekTop. JlaboparopHuTe yhpakHEHHS C€ TMPOBEKIAT Ha KOMIIOTPH.
W3non3Bar ce KakTo roTOBM MpOrpaMHM 3a aHajdu3 Ha IoJeTa, Taka U pa3paboTeHH OT
npernojaBaTenuTe mporpamu. Ha cTyaeHTuTe ce mpenocTaBsIT HHPOPMAIMOHHA MaTepHalu 3a
pa3IM4YHU MPOrPaMHU MPOJYKTH, KAKTO W peauiia pemeHd npumepu. Hsaxom ot Tiax ce
JEMOHCTPHUpPAT Ha KOMITIOTPH IO BpeMe Ha 1ab0paTOpHUTE yIIPAKHEHHUS.

METO/IM HA N3NMUTBAHE U OIEHABAHE: PemniaBane Ha 3amaua Ha KOMIioThp (50%)

u nicMeH tecT-u3nut (50%).

E3UK HA INPENTOJNABAHE: 6bnarapcku, aHTITUHACKT

HNPEHNOPBYUTEJHA JIMTEPATYPA: 1. Slues WM., 1. MapunoBa. UncieHn MeTOOU |
MojeaupaHe Ha Bepurd U mosera. M3marencrso Ha TY-Codus, 2011, ISBN 978-954-438-652-8. 2.
Sue U., U. MapunoBa. YucineHn MeTOIM W MOJEIMpAHE HA BEpUTHM U ToJieTa. PBKOBOACTBO 3a
naboparopuu ynpakuenus. M3garencreo va TY-Codus, 2007, ISBN 978-954-438-651-1.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanve Ha ydyeOHATa JUCIMILIMHA: Kox: MEE 03 Cemectsp: 3
MuUKpPONPOILECOPHO yIIpaBJieHHe Ha
€JIEKTPOMEXAHHYHH CHCTEMHU

Bun Ha o6ydennero: Jlexiun (JI) CeMecTpHalneH XopapuyM: Kpenutu: 4
Jlaboparopuu ympaxuerus (JIY) JI—30 gaca
JIY — 30 gaca
JIEKTOP:

noi. 1-p Pagocnas JlazapoB CracoB (E®D), ten.: 965 2151, email: rls@tu-sofia.bg
I'n. ac. n-p Emun Xpucros Paues (E®), ten.: 9652481, email: ehra@tu-sofia.bg
Texuunuecku ynusepcuret — Codust

CTATYT HA JUCHHUIIJIMHATA B YYEBHATA IPOI'PAMA: 3aabmkuTeHa yuyeOHa TUCIUILIMHA
3a CTyleHTHUTe OT crnenuanHocT "Enextporexnuka" Ha Enextporexnndeckus Qaxynrer Ha TY-Codus 3a
o0Opa3oBaTeTHO-KBaTH(PHUKAIIMOHHA CTEIeH "MarucTsp."

IHEJIU HA YYEBHATA JJUCIIAIIJIMHA: Creq 3aBbpIIBaHe Ha Kypca CTYICHTUTE TpAOBa Ja Morar nia
npuiaraT 3HaHUSL M YMEHHUS CBBP3aHM C. aHAJIW3 M CHHTE3 Ha LIMU(POBU CHCTEMH 3a YIpaBJICHHE,
CTPYKTYpUpaHe Ha CHCTEMH 3a yrpasieHue ¢ nuppoB curnaieH mukpornporecop (DSP), anropurmusupane
U pasnpenensHe Ha (YHKOMM HAa MHTETPUPAHUTE YCTPOMCTBA M NPOTrpaMUPAHETO MM B HEIPEKbCBAaEMU
W3TOYHUIM U eNeKTpo3aasmkBanmst ¢ DSP, Mogenupane u cuMmymnanus Ha TUGPOBU CUCTEMH 3a YIIPaBIeHUE
Ha €JEKTPUYECKH MAILIUHH.

OIINMCAHUE HA JUCIINIIJIMHATA: OcuoBau Temu: Gopmanuzanusi, AMHAMUYHA XapaKTEPUCTUKU U
CBOICTBa Ha HU(POBHUTE CHUCTEMHU 3a YIpaBJIeHHE ¢ OOpaTHa Bpb3Ka;, [IPpUHIUIIUTE HA OpPraHU3alUs |
CTPYKTypaTa Ha MUKPOIPOIICCOPHUTE CUCTEMH 3a YIPABICHHUE HA MPOIECH CBBP3aHHU C IpeoOpa3yBaHe Ha
EJICKTPUYECKa CHEPIus M PeryjidpaHe Ha EJICKTPUYECKH MalluHU. MeToIu W ajropuTMHu 3a IU(GpPOBO
M3MEpBaHEe U peryiupane Ha TOK, Hampexenue ¢ [IIMM, ckopoct Ha BepTeHE, monoxkenue;, CTpyKTypa u
(GYHKIMHM Ha MPOOJIEMHO OPUEHTUPAHU IU(PPOBH CUTHATHH MUKPOIPOILIECOPU U JAPYTH BIPAJCHU arlapaTHU
cpenctra; [I[pumeprn npunoxenns Ha DSP.

HPEJNTOCTABKMN: Enextponnka, MuxkpormpouecopHa TEXHUKA, Enexrtpo3anBuxpane,
IIpeoOpa3oBaTenHa TexHUKa, EdekTpruecKy MalnHy.

METO/1 3A NIPENOJABAHE: Jlekiiuu ¢ n3noyi3BaHe Ha cliaiiioBe, OIHMOrpaMu, MEIUCH
MPOEKTOp W CHUMyNauus ¢ JaeMo-mMozaenu. JlabopaTopHu ympaKHEHHsS! BKIIOYBAT CHUMYJIHpPAHE W
EKCTICpUMEHTATHO M3CJIe/IBaHE. 3a BCAKO JTaOOPaTOPHO YIP)KHEHHE BCEKU CTYACHT MPEACTAaBS W 3alldTaBa
CaMOCTOSITETHO M3pabOTEH MPOTOKOJL.
METO/IM HA U3IIUTBAHE U OLHEHSIBAHE: [TucMen n3nut B Kpast Ha 1 ceMecTbp, KaTo B OIEHKAaTa
ce BKJIFOYBAT OIICHKHUTE OT JIA0OpaTOPHHUTE yIIpakHEHHS ¢ kKoeduiment 0,3.
E3UK HA IIPENNOJABAHE: 6snrapcku
INPEINOPBYUTEJIHA JIUTEPATYPA:

1. ADMCF3410- Flash Mixed- Signal DSP with Enhanced Analog Front End. ANALOG DEVICES
Inc. 2002. www.analog.com.
6_Bit_Drives_and_Control , Infineon . 2002. www.infineon.com.
XC164CS,16-Bit Single- Chip Mocrocontroller, VV1.0., Infineon Technologies, 2002.
TMS320F240 DSP CONTROLERS sprs042 Tl , TEXAS, USA 1996.
TMS320F243,F241,C242 DSP Controllers User's Guide, Systems and Peripherals, 1999.
TMS320C24x DSP CONTROLLERS CPU, System, and Istruction Set Tl 1997.

Digital Signal Processing Solutions , Application Reports BPRA044, BPRA043, BPRAO05S,
BPRAO055, BPRA064 TEXAS Instruments 2007. www.ti.com.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha yueOHaTta nucnurummaa: | Kog: MEEO4 Cemectbp: 3
MeHHUKMBHT HA KAa4€CTBOTO

Bua Ha 00yuenuero: CemectpuaneHn xopapuyM: | bpoit kpeautu: 4
Jlexuuu (JI) JI—30 gaca
JIaboparopHu/CeMHUHAPHU YIIPAKHCHHS CY — 15 gaca
(JIyICY)

Kypcoga pa6ota (KP)

JEKTOP(HN):

Hor. a-p umk. Junsua Focogunosa (E®), Ten.: 965 3965, e-mail: dilianang@tu-sofia.bg
I'n. ac. a-p umk. Kocragua Munanos (E®), ten: 965 3965, e-mail: kmilanow@tu-sofia.bg
I'n. ac. n-p umk. Muxaena Ciaaskosa (E®D), tenr. 965 2805, e-mail: michaela_ds@tu-
sofia.bg Texuuuecku yauBepcuter-Codust

CTATYT HA JUCHHUIIJIMHATA B YYEBHUA TLIAH: 3agbmokutenHa yueOHa

JUCHMILUIMHA OT YyueOHus 1iaH 3a oOydueHue Ha cryaeHtd 3a OKC , maructsp”,
creuuanHoct , EnexktporexHuka”’, npodecuoHamHO HampaBieHue 5.2 EnexkrpoTexHuka,
€JIEKTPOHMKA U aBTOMAaTHKa, oosact 5. TeXHUYECKH HAyKH.

HEJHW HA YYEBHATA JUCIINIIJIMHA: Ilenta Ha Kypca € CTYAEHTHTE Ja MPUAOOUSIT

npodeCHOHAITHN 3HAHUS W YMEHHS I1I0 OTHOIICHHWE Ha MPOOJIEMHUTE HAa MEHHUDKMBHTA Ha
Ka4yecTBOTO Ype3 Hal-HOBUTE KOHLEHIMM 32 33JJ0BOJIABaHE HA MOTPEOUTENUTE HA IMPOAYKTH U
YCIIYTH, MpWJIaralku METOAM U HMHCTPYMEHTH OT CBETOBHATa IpaKTHKa, Pa3pabOTEHU OT
aMEPHUKAHCKH, €BPOIIEUCKU U SANIOHCKU YYEHU U CIICLIUAIUCTH.

OINNCAHUE HA TUCHHUIIJINMHATA: IIpencraBar ce TEOPETUYHUTE OCHOBU U METOJAMTE 32
BHEJPsSIBAHE HA CUCTEMUTE 3a YNPABICHUE HA KAYECTBOTO. Y CBOSIBA C€ IPAKTUYECKH MOAXOJ NPU
BHEJPSIBAHETO HA Pa3JIMYHU CHCTEMH 10 KaYeCTBOTO U MpHIaraHe Ha METOAM OT CTATUCTUYECKUS
a"anmu3. [IpunobuBa ce exuneH moaxo] Npu padoTa, KaKTO M YMEHHUS 3a B3MMaHE Ha pelleHUs
IIpU OIpeNessiHE M OlLIEHKAa Ha MU3XOAHMTE JNaHu. M3yuaBa ce mpuilaraHeTo Ha ChbBPEMEHHUTE
KOHLENIMM 3a YIpPaBJIEHUE Ha KauyeCTBOTO B €TAalUTE Ha IPOEKTHpaHE, IPOM3BOACTBO,
pasnpezeneHye U npojaxx6a Ha IPOLYKTH U yCIYTH.

HNPEAITOCTABKMN: Nxonomuka, MeHnukMbHT, MaTtemaTrka u Hpopmartuka.

METOJI 3A TIPETIOJABAHE: Jlekiuute ca ¢ MyATUMeIUWHN npe3eHTaluu. CeMUHapHUTe
YIPA)KHEHUS OCUTYPSIBAT TPEHUPOBBUEH IPOLEC 3a Ch3/JaBaHE HA IIPAKTUYECKH YMEHMS IIpU
BHEJPSBAHE M AaKTyaJlM3UPAHE Ha CHUCTEMHTE 3a YIpPAaBIE€HHWE Ha KadecTBOTO. M3momsBar ce
aJlanTHPaHU METOJIMKHU Ha YyKIU (GUPMH 32 MOJArOTOBKA HAa TeXHUTE ciayxurenan. C nmomomira Ha
copTyepHH NPOAYKTH M MPOrpaMU CTYACHTUTE pelIaBaT CaMOCTOSITEIHO MOCIEA0BaTEIHH
3aJjaud OT CHUCTEMHMTE 3a YIpaBlieHHe Ha KadecTBOTO B IIPOM3BOJCTBEHaTa cdepa.
Crumynupa ce eKMITHMSI IPUHIUN Ha paboTa, Bb3NPUET B OpraHU3alusaTa U JOKyMEHTallUUTEe Ha
SATMOHCKUTE KPBKOLHU 110 KAYECTBOTO.

METOAN HA W3IINTBAHE W OIEHABAHE: Tekyma oneHka B Kpas Ha

cemecTbpa

E3UK HA ITPEITONABAHE :6b1rapcku, aHTITHHACKA

HNPEINNOPBYUTEJHA JIUTEPATYPA: 1. Barrie G. Dale, Managing Quality, 4" edition, Wiley-
Blackwell, 2003 2. R Kesavan, and etc.,Total Quality Management, | K International, 2008 3. H.C.Taneja,
Statistical Methods for Engineering and Sciences, | K International 2009 4. BJIC EN ISO 9000:2015, Cucremu 3a
ynpasjieHne Ha kadectBoto. OcHoBum mnpuHmunud u peunwk 5. BJIC EN ISO 9004:2018 Vmpasneuwue
Ha KauecTBOTO. KadecTBO Ha opraHm3anusaTa. YKasaHds 3a MOCTUraHe Ha ycroiuue ycmex 6. BJIC 1SO
10005:2018YnpaBiienne Ha KadecTBOTO. YKasaHusl 3a muaHoBe no kadecrtsoro 7. BJIC EN ISO 19011:2018
VKka3zaHus 3a U3BBPIIBAHE HA OJUT HA CHCTEMH 32 YIIPaBJICHHE.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmvenoBanue Ha yueObnara nucuumuiiaa: | Kog: MEEOS.1 Cemectbp: 3
CAD/CAM cucremu
Bun Ha 00yuenuero: Cemectpuanen xopapuym: | bpoit kpenutu: 4
Jlexmmun (JT) JI —30 gaca
Cemunapuu ynpaxsenus (CY) CVY —30 yaca

JEKTOP(HN):

[pod. arH umx. Mnrnana Mapunosa (E®D), Texn.: 965 36 39, e-mail: iliana@tu-sofia.bg
noi. 1-p Banentun Matees (E®D), Ten.: 965 22 57, e-mail: vmateev@tu-sofia.bg
Texuuuecku yausepcutet-Codust

CTATYT HA IUCIIUITIJIMHATA B YYEBHUWSA TIJIAH: V306upaema yueOHa TUCIUILINHA

oT yuyeOHUTE IUIaHOBE 3a oOydyeHue Ha cryaeHtd 3a OKC ,marucrbp®, crnenuansHoct
“EnexTpoTexHuka”’, mpopecHoHaTHO HampaBieHue 5.2 ENeKTpOoTeXHHMKA, €JIeKTPOHUKA U
aBTOMaTHka, O6nact 5. TeXHUYECKU HAyKH.

HEJN HA YYEBHATA JUCIHHUIIJIMHA: YueOnata IUCUMIUIMHA € TMpEJHA3HAUYCHA Ja
3ano3Hae cryaentute ¢ npuiaranero Ha CAD/CAM cucrtemute B MH)KEHEpHATA MPAKTHKA, U
B YaCTHOCT B EJIEKTPOTEXHHUKATAa M EJICKTPUYECKUTE amapaTH, Karo Aajae 0a30BU MO3HAHUA 3a
clieiBao 00yYeHHE MO CHEIHATHU3UPAIIH JUCIUIUIMHU B Ta3U 00JIACT.

OINNCAHUE HA JUCIHHWIIJIMHATA: CryneHTuTe ce 3alo3HaBaT ¢ OOIIWTE MPHUHIIUIIH,
METOAM M TMOJXOAM TpPU aBTOMATH3AIUATa HAa MPOEKTUPAHETO Ha M3JENUsS U IPOLECH.
AxueHTHpa c€ BBPXY CBBPEMEHHHM TEXHOJOTHH, BKIIOYBAIIM aBTOMATH3HPAHOTO
KOHCTPYKTHBHO npoektupaHe ¢ usnonssane Ha 2D u 3D monenu — (CAD) u aBTroMaTtu3upano
reHepupane Ha TexHojorunduu npoiecu 3a LITY mamuan — (CAM).

IHNPEJAITOCTABKHW: Heo6xonumMu ocHOBHM Tmo3HaHusd 1o Mudopmartuka, [IpunoxxHa
reoMeTpusi U HHXKeHepHa rpaduka; MamumHHM eneMeHTH, KOMIIOTBPHO NpOEKTHpaHE Ha
Enexrtpuuecku anapaT.

METOJA 3A TIPENOJIABAHE: Jlekuuute ce HU3HACAT MO TPAJUIMOHEH HAYUH U C
MyJITUMEANEH MpoekTop. CeMUHApHHUTE YNpaXHEHHs c€ IpoBeXAar Ha kKommoTpu. Ha
CTYIEHTHUTE C€ MPEJOCTaBAT UHPOPMALIMOHHU MaTepuaiu 3a paznuuau nporpaman CAD/CAM
MPOJIYKTH.

METOAN HA M3INMWTBAHE W OIEHABAHE: 3a dopmupane Ha KpaiiHaTa TeKylla

onenka (TO) 3a Kypca ce mpoBexk/1a KOHTPOJIHA paboTa, B Kpasi Ha CEMECThpa, KaTo OIIEHKATa ce
dbopmupa OT perraBaHe Ha 3a7a4ya Ha KoMIoThp (100%).

E3UK HA ITPEITOJABAHE: 6barapcku, English

HPENNOPHYUTEJHA JIMTEPATYPA: 1. Mapunosa W., B. MareeB, M. Tomoposa,
PBpKOBOZICTBO 32 KOMITIOTBPHO MOjienupaHe Ha enekTpoMarHuTHU cucteMud ¢ ANSYS-MAXWELL,
Uznarencreo Ha TY- Codus, 2016. ISBN 978-619-167-262-2; 2. AnexcanapoB A. KommoTbpHO
NpoeKTUpaHe Ha eneKTpuiecku anapatu, ABanrapa [Ipuma, Codus, 2004, 195, ISBN 954-323-055-2;
3. Rao, P., CAD/CAM: Principles and Applications, Tata McGraw-Hill Education, 2004. 735, ISBN
978-007-058-3733; 4. Pabla, B., M. Adithan, CNC Machines, New Age International, 1994, 107,
ISBN 9788122406696; 5. Kunwoo Lee, Principles of CAD/CAM/CAE systems, Addison-Wesley,
1999, 582, ISBN 9780201380361.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmvenoBanwue Ha yuebnara nucuumuinaa: | Kog: MEEQOS.2 Cemectbp: 3
HaHocTpyKTypH U HAHOTEXHOJIOTUH B
€J1eKTPOTEXHUKATA
Bun Ha 00yueHuero: Cemectpuanen xopapuym: | bpoit kpenutu: 4
Jlexmmun (JT) JI —30 gaca
Cemunapnau ynpaxsenus (CY) CVY —30 yaca

JIEKTOP(HN):

o a-p umk. Junsua Focogunoa (E®), Ten.: 965 3965, e-mail: dilianang@tu-sofia.bg
Texunuecku yauepcuteT-Codust

CTATYT HA JMCINIIVINHATA B YYEBHUWA TIJIAH: N30upaema yueOHa JUCIHUILIMHA

oT yueOHUTE IUIaHOBe 3a oOydenue Ha cryaeHTd 3a OKC ,Maructsp®, CHeruaiHoCT
“EnexkTpoTrexHuka”, mpodeCHOHATHO HampaBjicHHe 5.2 EleKkTpoTexHHKa, CJICKTPOHHMKA U
aBTOMaTuKa, o0nact 5. TexHHuuecku HayKu.

LHEJN HA YYEBHATA JUCHHIIJINHA: CrygenTuTe 1a u3ydar ¥ Ja MoraT Ja rnpujiarar
OCHOBHHM TPEACTaBU U 3HAHUS, OTHACAILHU CE JIO0 ChBPEMEHHOTO Pa3BUTHE HA HAHOCTPYKTYPUTE,

HAaHOTCXHOJIOTMUTC KW HOBUTC IIOJUMCPHH KOMIIOBMIIMOHHHM MATCpHUaJIM Ha TiAXHA OCHOBA,
npeaHa3HauCHU 3a CICKTPOTCXHHUKATAa W CIICKTPOHHUKATA. CTYI[CHTI/ITC Aa MHAUBUAYAIU3UpPaT
HpI/II[O6I/ITI/ITC BHAHUA W Ja T'M HU3I0J3BAT B CBOATA IIPAKTHKA, 3a Ja pClIaBaT HMHXXCHCPHU
3aga4u, 1 B CbOTBECTCTBUEC CbC CBOUTEC HOTp€6HOCTI/I U UHTCPECHU Oa HpI/II[06I/IBaT HOBH 3HAaHUA U
BB3MOKHOCTHU B Ta3u NPCIAMETHA o0JracT Ha HeﬁHOCTI/I..

OIINCAHUE HA JUCIHNITJINHATA: OcHoBHH TEMU: HaHOCTPYKTYpH,

HAaHOTEXHOJIOTUUTE U HOBH MOJUMEPHH KOMIIO3UTHU MAaTE€pUAIN HA TAXHA OCHOBA. OCHOBHHUTE
MOHSATHUS, BEJIMYMHU, MOKA3aTe€ld M 3aBUCHUMOCTH, XapaKTEepU3Upalld HAHOCTPYKTYpPHUTE,
HAHOTEXHOJIOTMUTE ¥ HOBUTE NOJIMMEPHU KOMIIO3UTHU MaTepralid Ha TSIXHA OCHOBA.

HNPEAINOCTABKMW: Pa3uura ce Ha 3HaHMS [0 MaTepuald U TEXHOJOTUH, MPHUIOOUTH OT
0akanaBbpPCKUS KypC Ha CHELUAIHOCTTA ,,EIeKTpoTexHUKa ..

METOJI 3A TPENOJIABAHE: Jleknuu ¢ W3MOJ3BaHE HA CIIAWJIOBE U JIEMO-TIPOTpamH,
CEMUHApHU YNPaKHEHHUS.

METOAN HA WM3INWTBAHE W OIIEHABAHE: Texkym KOHTpOJI IO BpeME Ha BCSKO

CCMHUHAPHO YIPAKHCHUC.

E3UK HA ITPEITONABAHE: 6barapcky, aHTIIHICKH

NPENOPBLYUTEJHA JIUTEPATYPA: 1. J. Ramsden Nanotechnology: An Introduction,
Elsivier, 2016; 2. Daniel L. Schodek, Paulo Ferreira, Michael F. Ashby Nanomaterials,
Nanotechnologies and Design: An Introduction for Engineers and architects, Elsivier, 2009;
3. Osvaldo de Oliveira, Jr, Marystela Ferreira, Alessandra Luzia Da Roéz, Fabio de Lima
Leite, Nanostructures, Elsivier, 2016; HanotrexHonoruu, Hacrosiiee u Oymayiiee, YepHEHKO
I'.T., 2015.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmvenoBanue Ha yuebnara nucuumuinaa: | Kog: MEEOS.3 Cemectbp: 3
CucremMH 3a CHTYPHOCT
Bun Ha 00yueHuero: Cemectpuanen xopapuym: | bpoit kpenutu: 4
Jexiuu (JT) JI - 30 4gaca
Cemunapuu ynpaxsaenus (CY) CY —30 gaca

JEKTOP():

Jon. a-p umk. Junsaa IN'ocnoguaosa (ED), Ten.: 965 3965, e-mail: dilianang@tu-sofia.bg
Texanueckn yauBepcutet-Codus

CTATYT HA JUCHUIVINHATA B YYEBHUS TIJIAH: CBobonHom3bupaema ydeOHa

JAUCHMIUIMHA OT y4yeOHus Iutan/yueOHHTE IUaHOBe 3a oOydenue Ha crymeHtd 3a OKC
13 2

»MarucTbp®, CHEHHAITHOCT Enekrporexnuka 7, mnpodecHOHATHO HampaBieHHE 5.2
EnexTpoTexHuka, eIeKTPOHUKA H aBTOMATHKa, 00s1acT 5. TeXHUYecKu HayKH.

HEJN HA YYEBHATA JUCIIUIIJIMHA: I[leara Ha yyeOHATA QUCHUILIMHA € CTYJCHTUTE
Jla U3y4ar U Ja MoraT Ja nNpujaraT OCHOBHU IPEJICTaBU U 3HAHMS, OTHACALIU CE€ 10 YCBOSIBAHETO

Ha 3HAHUS U YMEHHS, OTHACSIIN CE 10 ChbBPEMEHHOTO Pa3BUTHE HA TEXHOJIOTUUTE U TEXHUYECKUTE
CPEICTBA, UMAI OTHOILIIEHUE KbM CUTYPHOCT Ha JIMIIA, MECTa 3a ChOMpaHe Ha MHOXKECTBO X0Opa,
YacTHU W OOIIECTBEHH CTpaad, MPEBO3HH CPEACTBA, OTKPUTO IPOCTPAHCTBO: HAOIIOJCHHE,
CUTHAJIM3MpaHe U PErUCTpalus Ha JOCThIA Ha JIUIA; OIJIe]] U PErHCTPUPaHE HA ChCTOSHUETO Ha
JMIa; HeyTpalu3upaHe, KOHTPOJI Ha MOBEJCHUETO U 3aJbP)KaHeTO Ha JIMLA; IPOBEpKa Ha Jula U
npeMETH; OTKPUBAHE U pa3no3HaBaHe Ha B3puBHHU (BB); oTkprBaHe u M3BeCTsIBaHE Ha MOXKap.

OINUCAHUE HA JIMCIHUIIJIUHATA: OCHOBHM TEMH: TEXHOJIOTHMHUTE H TEXHHUYCCKUTE
CpeICTBa, WMAIlld OTHOILIEHHE KBbM CHUTYPHOCTTa Ha JIHIA; HAONIOJACHHE, CUTHAIU3UpaHe |
peructpanus (3amuca) Ha JOCThIIAa Ha JUIA; MPOBEpPKAa Ha JHUIA U TPEIMETH; OTKpHUBAHE U
pasno3HaBaHeTo Ha B3puBHH (BB) M 0coOGeHO omacHu BellecTBa; M3BECTSABAaHE HA TOXKapH; U
MOXKapOTACUTEIIHU CHUCTEMHU, OTpPAaHWYABaAIlMd PA3MPOCTPAHSBAHETO HA TMOXKapa;, TEXHUYECKO
MOAIbPKaHEe Ha TEXHUYECKUTE CUCTEMH 32 CUTYPHOCT; OXpaHa U XUTUEHA Ha TPY1a, TEXHOJIOTUYEH
pHUCK, KatacTpo(u, MPOM3BOJCTBEHH aBapuM M OXpaHa Ha OKOJHATa Cpela, WHTEJIEKTyalHa
COOCTBEHOCT, THPT'OBCKO MPaBO, HAITMOHATHH U MEXIYHAPOIHUTE 3aKOHHU.

HNPEJAINOCTABKMW: Pa3uura ce Ha 3HaHMS O MaTepuald UM TEXHOJOTUH, MPHUIOOUTH OT
0akaaBbpPCKHUS KypC Ha CIELUATHOCTTA ,,EIeKTpoTexHuKa .

METO/I 3A TIPEIOJIABAHE: Jlekuyu ¢ H3M00J3BaHE HA CIAWJIOBE MPOBEKIAHU TI0
KJIACUYECKHUS METOI.

METOAN HA M3IINTBAHE W OHEHABAHE: Texkymr KOHTpoa IO BpeMe€ Ha BCSKO

CEMHUHAPaHO YIPaKHEHHE, ChCTOSII CE OT JBE KOHTPOJIHU paboTu u TpH Tecta. [TucMeH u3nut
Cllel Kpasi Ha IbPBU CEMECTBP, ChCTOSII C€ OT TECT M €AMH TeMaTHYEH BBIIPOC MM CaMO TPHU
TEMAaTUYHHU BBIpOca. TeKymHuaT KOHTpos uMa TexkecT 20%, a MUCMEHHUs HM3MHUT B Kpas Ha
cemectrpa — 80%. .

E3UK HA ITPETIOJTIABAHE: 6barapcku, aHTIIMHCKA

HPEITOPBYNTEJIHA JIMTEPATYPA: 1. Tletkos, b., b. Tpaiiko. Anapmenu cucremu.- Yact
1 u 2. Codus, 2000. 2. benues, P. [loxapoussecturentu nucranamuu. Codus, 1989. 3. Karano3u Ha
gy:xau ¢upmu: Honeywell, Spectra Amor Technologies, Flir Systems, Omni, Saflec, lon Track
Instruments, Paradox Security Systems, DSC Security Products, Delta Vision CCTV, Bentel Security,
Kantech Access Control. 4. Kartamo3u Ha 6birapcku Gupmu: Tenerek, PaguoeneKTpOHHN CHCTEMH -
EOO/, Mapkonu xommorbpc-O0/],”3S” COT, Canbroc-BG, Palmo, ®utux-OO/I, Bulgarian Sound
Machines, CKA-OO/I, Yuulloc.5Crangaptu. BJIC-EN.
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XAPAKTEPUCTHKA HA YYEBHATA JUCHUIIVIMHA

HanmenoBanue Ha yuebnara nucuuminaa: | Kox: MEE06.1 Cemectsp: 3
O000mena Teopus Ha eJIeKTPUYECKHUTe
MaIIuHHU
Bun Ha 06yuenuero: Cemectpuanen xopapuyM: | bpoit kpeautu: 5
Jlexumnm (JI) JI — 30 yaca
Jlaboparopuu ynpaxuenus (JIY) JIY — 30 gaca
Kypcoga pa6ota (KIT)
JEKTOP:

noi. 1-p Ilnamen Puzos (E®), Ten.: 965 2147, e-mail: pmri@tu-sofia.bg
Texunuecku yauepcuter-Codust

CTATYT HA JUCIHUIIVIMHATA B YYEBHUS IIJIAH: 3agpmkutenHo uzbupaema ydyeOHa
JTUCHUTUIMHA OT Y4eOHHS TUIaH/y4eOHHUTE IIaHOBE 32 00yUeHHE Ha PEIOBHH H 33JI09HU CTYACHTH 32
OKC ,maructbp®, cneuuanHoct “EnexTporexnuka”, mnpodecHoHaTHO HampaBieHue 5.2
EnexkTpoTrexHuka, eIeKTPOHMKA U aBTOMATHKA, o0acT 5. TeXHUYECKU HAyKH.

HEJIM HA YYEBHATA JUCHUIIJIMHA: Cnen 3aBbplliBaHe Ha Kypca CTyIEHTUTE TpsOBa aa
M03HaBa OCHOBHHUTE TOCTKEHUS Ha ChBPEMEHHATa TEOpUsl Ha EJIEKTPUYECKUTE MAalIuHU —
000011eHaTa TEOpUs HA MPEXOJHUTE U CTAIIMOHAPHUTE, CHMETPUYHUTE U HECUMETPUIHHUTE PEIKUMH
Ha eJICKTPUYECKUTE MAIIHHHU.

OINMMCAHUE HA JUCHMUIIJIMHATA: OcHoBau Temu: Kinacuuecka u 00oOIIeHa Teopus Ha
€JICKTPUYECKUTE MAaIIMHU; EJIEeKTpOMarHUTHU M E€JIEKTPOMEXAHWUYHHU TPEXOJHU M CTallMOHAPHHU
MPOIIECH B €IEKTPUYECKU MAIIMHU U TpaHC(HOpPMATOpU MPH MOCTOSIHHA U MPOMEHJIMBA CKOPOCT Ha
BbPTEHE, NPU CUMETPUYHM M HECUMETPUYHHM PEKUMH Ha paboTa, NP JIMHEHHU W HEJIMHEHHU
monenu u Ap; IIpeoOpasyBanus Ha KoopauHaTHUTE cucteMd. OOOOIIEHH BEKTOPH Ha
€JIEKTPUYECKUTE U MAarHUTHUTE BeTMUMHU. CTUMYJIAIIMOHHU MOJICIIA HA €JIEKTPUISCKUTE MAITUHHU.

HPEJAIIOCTABKM: ®usuka, Mexanuka, Teopernuna enektporexHuka, Enextponuka, Enekrpu-
YecKu MalvHu, EnekrpoMexannunu ycrpoiictsa, [IpeobpazyBarenHa TeXHHKA.

METO/l 3A TTPENTOJJABAHE: Jlexuuu ¢ u3noj3BaHe Ha MYJTUMEAUEH IIPOEKTOP M HarJeAHU
MaTepuaiu Kato Tabna, cnaigose u Jp. JIabopaTopHu ynpaskHEHUs, KbJIETO CTYJECHTUTE U3CIIeABAT
€KCIIEPUMEHTAJIHO IPEXOJHU MpPOLECH BbPXY pPEaTHM MAIIWHH, NpUiIaraT 4YUCIEHU METOAH 3a
MoJieJMpaHe U M3paboTBaT CaMOCTOSITENIHU MPOTOKONU. [IpoekT, KOWTO ce ChCTOM B ChCTAaBSIHE Ha
MOJIeJ, aJTOPUTBM M Iporpama 3a M3CJEIBAHE Ha IPEXOJEH IPOLEC B E€IEKTpUYECKAa MAlIMHA B
cpenara Ha Matlav/simulink.

METO/IM HA U3NIUTBAHE U OHEHABAHE: IlucMeH u3muT B Kpas Ha cemecThpa (00110
70%), naboparopuu ynpaxuenus (10%), kypcoa mpoekt (20%).

E3UK HA TPENTOJAABAHE: bearapcuku

HPENOPBYUTEJHA JIMTEPATYPA: 1. boxunos I'., IIlpexogau mporecu u Teopus Ha
eNeKTpUYecCKuTe MaluHu, Texanuecku yHuepcutet-Codus, 2007; 2. Tunos, B., Hecumerpuunu
peXKUMU M TPEXOJHH IPOLECH B eJNeKTpudyecknute MamuHu, 1974; 3. Permanent magnet
synchronous motors for industrial inverter applications, Lappeenranta University of Technology,
Stockholm, 2002; 4. Boxwunos,I'., E. CokonoB, A. NBaHoB, EnexTpoMexaHHuHU YCTpOIICTBa,
Codus, 2019




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmvenoBanue Ha yueObnara nucuumuiiaa: | Kog: MEEQ6.2 Cemectbp: 3
OnTuMn3anus Ha eJIEKTPUYECKH anapaTH
Bun Ha 00yueHuero: Cemectpuanen xopapuym: | bpoit kpequtu: 5
Jexiuu (JT) JI - 30 4gaca
Jlabopatopuu ynpaxuaenus (CY)
Kypcos mpoexT (KIT) JIY — 30 gaca

JEKTOPJ):

[pod. nrH umx. Mnrnana Mapunosa (E®D), Texn.: 965 36 39, e-mail: iliana@tu-sofia.bg
noi. 1-p Banentun MateeB (E®), Ten.: 965 22 57, e-mail: vmateev@tu-sofia.bg
Texunuecku yauepcuteT-Codust

CTATYT HA INCHHUITIJINHATA B YYEBHUA TIJIAH: M36upaema yueOHa AUCHUTIITHHA

oT yueOHUTE IUIaHOBe 3a oOydenwe Ha cryaeHTd 3a OKC ,Maructsp®, CHeruaiHoCcT
“EnexkTpoTrexHuka’, npodeCHOHATHO HampaBjicHue 5.2 EleKkTpoTeXxHHKa, CJIIEKTPOHHMKA U
aBToMartuka, O6mact 5. TeXHUUYECKU HAYKH.

HEJIU HA YYEBHATA JUCIINIIJIMHA: Ilenta Ha yyeOHaTa AUCUUILIIMHA € CTYICHTHUTE
Ja IPUAOOUAT 3HAHUS U MPAKTUYECKH YMEHHUS 32 CAaMOCTOSATEITHO (POPMYJIMpPAHE U PEIIaBaHe Ha

3aJa4u B obiacrTTa Ha OIITUMMU3AllUATA HA CICKTPUYCCKUTC allapaTu.

OINNCAHUE HA JIUCHUIIJIMHATA: M3ywaBar ce ChbBpEeMEHHH METOAHM 3a OOpaTHU
€JIEKTPOMAarHUTHU 33/1a4l U ONTHMU3ALMs Ha eIEeKTpUUEcKU anapat. Pasrinexnar ce oOpatHu

CJIICKTPOMAroMuTHU 3ada4yu 3a OIIPCACIAHC Ha HW3TOYHHMIHWUTC Ha I10JICTO, 3a OINPCAC/IIHC Ha
napaMeTpuTC Ha Cpc€aaTa MU 3a IMNPOCKTHPAHEC U OINTUMH3ALUA. HpI/IJ'IaFaT CC pasIM4YHUu
ACTCPMUHUCTHYHHU, CTOXACTHUYHU U XI/I6pI/II[HI/I MCTOAW 3a OITHMU3AlUA NpU PCIIaBaHC Ha
peaulia MpUIOXKHU 3ada4u OT o0OyracTTa Ha CJIICKTPUYCCKUTC allapaTu. HpaBI/I CC CPAaBHCHHUC Ha
MCTOAMUTEC 3a OIITUMH3AalM, aHAJIN3 U OICHKA Ha IMMOJYUCHUTE PE3YJITATHU.

HOPEAINOCTABKH: HeoOxomguMu ca TMO3HAHWS 110 JUCHHUIUIMHUTE “‘MarteMarnka”,
LlIporpamupane”, “Teopernuna enektporexHuka”’, “Enexrpuuecku amapatu”. OT mons3a ca
KypcoBere mo “KOMIIOTBpDHO IPOEKTHpAaHE Ha €IEKTpUYecKH amaparn” | “YuciaeHo
MOJIeJIUpaHe Ha TMoJIeTa U Ipoliecu’ OT OakanaBbpCcKaTa CTEIECH.

METOJ 3A TIPEIIOJJABAHE: Jlekuuure ce HW3HACAT IO TPAaJUIMOHEH HAa4MH U C
U3MOJI3BaHe HAa MYATUMEIUWHU MPOayKTH. JIabopaTopHHTe yrnpaXHEHUS U KypCOBUST MPOEKT
CE MPOBEXJAT C M3IOJI3BAaHE HA KOMIIIOTbPHA TEXHUKA, U MHAMBHUIYAJIHU 3aJaHMs 3a BCEKU
cTyneHT. M3mons3BaT ce KakTo TOTOBHM MpPOTpamMH 3a ONTUMHU3ALMSA, Taka M pa3pabOTeHH OT
npenojaBaTenuTe nporpamu. Ha ctynentute ce mpenoctaBaT MHQOPMAIMOHHU MaTepHUaiu 3a
pa3IUYHU IPOrPaMHHU MPOAYKTH, KAKTO U PEIULIa PELIEHH TPUMEPH.

METO/IM HA N3NMUTBAHE U OIEHABAHE: PemniaBane Ha 3amaua Ha KOMITioThp (50%)

u iucmeH m3nut (50%).

E3VUK HA IPEITONABAHE: 6barapcky, aHTIIUICKI

HPENNOPHBYUTEJHA JIMTEPATYPA: AnekcanapoB A. KOMIIOTBPHO NpOEKTHpPaHE Ha
enekTpuyecku anaparu, ABanrapn [Ipuma, Codus, 2004, 195, ISBN 954-323-055-2; [2] Mapunosa U.,
B. MareeB. PBKOBOACTBO 3a JIa0OpaTOpPHHM YHPAKHEHUS 10 KOMITIOTBPHO IIPOCKTHUPAHE Ha
enektpuyecku amapatu; [3] KeneBa-lloueBa M., OnTummu3anus B €JICKTPOCHEpIrUilHaTa CHCTEMA,
Asanrapn Ilpuma, Codwus, 2007; [4] Di Barba P. Multiobjective shape design in electricity and
magnetism, Springer, 2010; [5] Hoole, S. R. H. Computer-aided analysis and design of electromagnetic
devices. Elsevier, New York, Amsterdam, London, 1989; [6] Masters, Gilbert M.. Renewable and
efficient electric power systems. John Wiley & Sons, Inc., Hoboken, New Jersey, 2004.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue na yue6nara quciuinaa: | Kox: MEEQ7 Cemectpp: 4
YucaeHn MeTOAH U MOJIeJIMpPaHe HA
Bepuru u nojera Il

Buj Ha oOyuenuero: Jlekuuu (J1) CemecTpHaseH Xopapuym: Bpoii kpeputu: 4
Jlaboparopuu ympaxuerus (JIY) JI— 30 gaca
JIY — 20 gyaca
JIEKTOP:

Hort. 1 -p umx. [Inamen Pusos (ED), ten:9652147 email: pmri@tu-sofia.bg
Texandeckn yauBepcutet - Codust

CTATYT HA JUCHHUTIINHATA B YYEBHUA IIJIAH:

3aab/oKUTENHAa AUCLMIUIMHA 33 PEJOBHU M 33J04YHM CTYAEHTH IO croeuuanHocT "EnekTpoTexHuka'
B Enekrporexnuueckust Qakynrera Ha TY-Codusi 3a obOpazoBarenHo-KBanH(UKAMOHHATA CTETEH
"MarucTep".

HEJIN HA YYEBHATA JUCHHUITINHA:

OcHoBHaTa eI Ha KypcCa € J1a Jaa€ Ha CTYACHTUTC 3HAaHHA 3a MPUJIAraHeTo Ha YMCJICHHU METOJU 3a aHaJIM3
Ha MOJICBUTE NPOUECCH NPEAN BCUYKO BbB BbPTAIIUTE CC CICKTPUICCKN MAalllMHU U TpaHC(l)OpMaTOpI/I.

Cren 3aBBPIIBAHETO MY CTYACHTHTE TPsiOBa /1a ca 3alo3HATH:

- C OCHOBHMTE METOJH 33 €IHOBPEMEHHOTO YHCIICHO PEIIaBaHe HA YPABHEHHITA HA MATHUTHOTO IOJIE U
CJIEKTPUIECKUTE BEPUTH B EIIEKTPOTEXHUIECKUTE YCTPOICTBA. ;

- ¢ 0COOCHOCTUTE Ha MOJICJIUTE 33 YHUCIIEHO MOAEIHPAHE U TAXHOTO MPHUIIOKECHUE

- CbC CTPYKTyparTa Ha IporpaMHaTa pean3alis Ha CbOTBETHUTE MOJIENH - IPEANPOLECOp, IPOLECOp U
MOCTIPOLIECOP.

OIMMCAHUWE HA JMCIIMTIVINHATA:

Pasrnexnar ce NpUIOKEHUETO HAa YMCIEHU METOAU 3a MOJEIMPAaHE Ha IMOJEBUTE MPOLECU U BEPUTHTE B
enekTpuyeckute MamuHu. OCHOBHO BHUMaHHWE ce o0pbIlla Ha METOJa Ha KpaHHHUTE €IEMEHTH U HETOBOTO
IIPWIOKEHUE 32 CHbBMECTHO PEIIABAHE HA II0JICBH YPAaBHEHHUS U YPABHEHMSTA HA EICKTPUUYECKUTE BEPUTH.
CryneHTHTE ce 3alo3HaBaT C OCHOBHUTE MPHUHLMUIH, MPUIOKUMHU MPH HU3TPAKIAHETO HA MAaTeMaTHYHUTE
MO/IENIN Ha ENICKTPUIECKUTE BEPUTH B EIIEKTPUUECKUTE MAITUHH U TPAHCPOPMATOPH.

HNPEAINOCTABKMH: Heobxoaumu ca no3nanus o Enexrporexnrka u Enekrpuiecku MalvHu.

METO/J HA IPEMMOJABAHE: Jlekiuu, ¢ u3noia3BaHe Ha HarJIeAHA MaTepUald - Tada,
JISTAMIIN U BB3JIM OT PA3MIIOOCHH EIIEKTPUYECKA MAIluHKU W arapatu. JlabopaTtopHu
YIpa)xXHEHUS, U3ITBJIHABAHU 110 JIa0. PHKOBOJICTBO, CTYICHTUTE N3PA00TBAT CAMOCTOSTEITHU
MIPOTOKOJIH, MPOBEPSIBAHU OT MIPENOaBaTelsl.

METOJN HA USIUTBAHE U OIIEHABAHE:
yi1 KoHTpoi, 20% ot nabopaTopHaTa padota u 80% OT U3IHUT.

E3UK HA IIPEHNOJABAHE: 6birapckn

HOPEINNOPBYUTEJIHA JIUTEPATYPA: 1. Puzos. I1., KommioTspHO MOAETHMpaHe HA TTOJIETA U TIPOIIECH,
Texunuecku yausepcuteT-Codus, 2015; 2. Togopos, I'., b. CroeB, CHHXpOHHU JBUTATEIHU C MOCTOSTHHH
marruuth, 2019, Apanrapn [Ipuma; 3. Meeker D., User’s Manual of Finite Element Method Magnetics,
USE, Virginia, 2004; PEKOBOICTBO 3a YHCICHO Mojenupane Ha nojieta ¢ FLUX2D, 2001, M3paTencTBo
“BIIC*.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmvenoBanue Ha yueOHaTta nucuurumnaa: | Kog: MEEOS Cemectnp:4
KomniwoTbpHO cumyJ/inpaHe Ha
eJIeKTPUYECKHU CHCTEMH

Bun Ha 00yuenuero: Cemectpuanen xopapuym: | bpoit kpenutu: 4
Jlexmmun (JT) JI —30 gaca
Jlabopatopuu ynpaxkuenus (JIY) JIYV — 20 gaca

JEKTOP):

[Tpod. ara umx. Mnnana Mapunosa (E®), Tei.: 965 36 39, e-mail: iliana@tu-sofia.bg
noi. 1-p Banentun MateeB (E®D), Ten.: 965 22 57, e-mail: vmateev@tu-sofia.bg
Texuunvecku yauepcuter-Codust

CTATYT HA JUCHUIIIMHATA B YYEBHUWA TIJIAH: 3agbmkurenHa ydeOHa

TUCHMIUIMHA OT YydeOHUTe IUlaHoBe 3a oOyudeHue Ha cryaeHtu 3a OKC , maructwp®,
cnermanHoct  “EnekTporexHuka”’, mpodecnoHamHO HampaBieHue 5.2 EnekTpoTexHuka,
€JIEKTPOHMKA U aBToMaTuka, O6mact 5. TexHu4uecku HayKu.

HEJW HA YUYEBHATA JIUCIHUIIVIMHA: Ilenta Ha oOyueHuero mno ‘“KommrorbpHO

CHUMYJIUpDAHE Ha €JEeKTPUYECKH CUCTEeMM € CTYICHTUTE Ja MOoJydaT 3HaHUS U NPaKTUYECKU
yMeHus 3a GOopMyJIHMpaHe U PelIaBaHe Ha 3aJjaud B 00JIaCTTa HA KOMIIIOTBPHOTO CUMYJIMPAHE.

OINCAHUE HA JUCHHUITIVIMHATA:B kypca CTyAeHTUTE H3y4yaBaT METOOUTE 3a

KOMIIIOTBPHO CHUMYJIMPAHC Ha CICKTPUUCCKH CUCTCMHU (GJICMCHTI/I U BPB3KH MCKIY T?IX),
dbopmupamii  QyHKIMOHAIHUTE M EKCIUIOATAIlMOHHU XapaKTePUCTHKU Ha EJIeKTPUUECKU
amapatTi W ChOpBXKeHus. [IpencraBeHHM ca CHMYNAIMOHHU MOJENM W ca pasTiie[aHd
BB3MOKHOCTUTE 32 KOMITIOTHPHO CUMYJIMpaHE Ha: €JIEKTPOJIUHAMUYHH CHIIM B TOKOBU KOHTYpPH
C pasjin4yHu KOH(l)I/IpraIII/II/I; CTaTUYHU XAPAKTCPUCTHUKU HA KOHTAKTOPU C CICKTPOMArHUTHH
3aJIBIKBAIM CUCTEMH, 3aXpaHBaHU C PA3IIMYHO MO BUJ U CTOMHOCTH HaNpexXeHHe; THHAMUKA
Ha CJICKTPOMArouTHHU CHUCTCMHU Ha PCJICTa U KOHTAKTOpPH, BKIIIOYCHU B CXCMH 3a U3MCHCHUC
BPEMETO Ha BKJIIOYBAHE U U3KIIIOUBAHE; JABIKEHHE HA OMOPHUTE TOYKH Ha €eKTpUYecKa bra
IO KOHTAKTHUTC MOBBPXHOCTH HA KOHTAKTHU CUCTCMMU; BI/I6paHI/II/I Ha KOHTaKTHUTEC CUCTEMH Ha
€IIEKTPOMArHUTHU KOHTAaKTOpH; JbrOracHTEeNHA CHCTEMa Ha aBTOMAaTHYEH MpPEKbhCBay,
MPEXOIHU TIPOIECH TPU M3KIIOUBAHE C aBTOMATHYEeH MpeKbcBad Ha eaHodaszHa (Tpudaszna)
BEPUTH.

HPEJAINNOCTABKM: JlucuuniauHata € €CTECTBEHO MNPOABJKEHUE Ha IMO-BUCOKO HUBO Ha
3HaHUATA MPUAOOUTH B CIEIHUTE JAUCHUIUIMHK OT 00pa3oBaTeNHO KBAaIM(HUKAIMOHHA CTENECH
“bakanaBbp”’, crennanHocT “EnektporexHuka’: “Enektpuuecku amapartn’, “KomyrannonHa
TexHUKa”, “EnexkTpuyecku KOHTAaKkT , "EeKkTpo3aaBrkBaHe” .

METOA 3A TIPEITOJABAHE:/lekuuute ce H3HAacAT C NIOMOIITa Ha CbBPEMEHHU
y4eOHO-TeXHUYEeCKH cpe/cTBa. JIabopaTopHUTE yIpakHEHHsI C€ MPOBEXJAaT B KOMIIOTbpHA
3ana.

METO/IN HA W3MNUTBAHE W OIEHABAHE: ITucmen wm3nur (50%), mabGopaTopHu
ynpaxkHenus (50%).

E3UK HA ITPETIOJTIABAHE: 6barapcku, aHTIIMHCKA

OPENOPBYNTEJHA JIUTEPATYPA: [1] Marinova I., V. Mateev, M. Todorova, Computer
modeling of electromagnetic systems with ANSYS-MAXWELL, TU-Sofia Publishing House, Sofia, 2016. ISBN
978-619-167-262-2. [2.] AnekcanapoB A. KOMIIOTBPHO NPOEKTHpPAHE HAa €EJIEKTPUYECKH amapaTH, ABaHrapn
Ipuma, Codus, 2004; [3.] Chee-Mun Ong, Dynamic Simulation of Electric Machinery Using Matlab/Simulink,
Prentice-Hall PTR, New Jersey,1998; [4.] Tonues, I7I., MATLAB 7 - gactu 1, 2 u 3, Texuuka, 2005; [5.]
Dukkipati U., Analysis and Design of Control Systems Using Matlab, New Age International, 2006.
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XAPAKTEPUCTUKA HA YYEBHATA JUCIUMIIVIMHA

HaumenoBanue Ha ydeGHATa JUCIHU- Kox: MEE09 Cemectbp: 4
TUTHHA:
BupTryajHo eJIEKTPOHHKEHEPCTBO
Bun Ha o6yuennero: Jlekuuu (JI) CeMecTpuaseH XopapuyM: bpoii xpenutu: 3
Jlaboparopuu ynpaxuenus (JIY) JI-30yaca

JIY — 15 yaca
JEKTOPH:

[Tpod. n-p 3axapu 3apkos (ED), Ten.: 965 2461, e-mail: zzza@tu-sofia.bg
I'n. ac. a-p mar. umxk. MBan Baues: Ten.2137, iv.bachev@tu-sofia.bg.
Texuuuecku yausepcutet - Codust, EO

CTATYT HA JTNCIIUIIJIMHATA B YUEGHATA INIPOI'PAMA: 3aap/DKATEIHA JUCITATIIINHA
3a peIOBHU U 33/I0YHH CTYJEHTH OT crenuanHoct 'Enekrporexnuka" npu EnekTpoTexHUYecKus
dakynrer Ha TY-Codus 3a 0OpazoBaTenHO-KBATH(PUKAIIMOHHATA CTETIEH "MarucTop".

HEJIN HA YYEBHATA JUCIIAITJIMHA::

Ilenta Ha Kypca € Ja ce WM3yyaT eTaluTe IpU Ch3JlaBaHE Ha ENEeKTPOTEXHUYECKHUTE W3JEIHS OT
uaesaTa 10 peruKiIMpaneTo. ToBa BKIFOYBA MU3TPaKIAHETO HA MHXKCHEPHU 0a3W JaHHHW, M3II0JI3BAHE
Ha CAD/CAM cucremu, M3y4aBaHETO Ha MaTEeMaTHYCCKH METOM 3a WH)KCHEPHU HM3UYHCIICHHUS W
pelIaBaHeTO Ha EJCKTPOTEXHUYECKU 3aJ[aud Ype3 W3IOJI3BaHE HA TOTOBH MPOTPAMHHU TPOIAYKTH
karo Matlab, Ansys u apyru. JIpyra 1es € CTy/IeHTHTE Jia Ce 3a03HasAT C MPUHIMITATE U HAYNHUTE
Ha TPEJICTaBsHE U OOMEH Ha TeXHUYeCcKa HH(POPMAIIHS 110 HHTEPHET.

OIMMCAHUE HA JUCHHUIIJIMHATA: Pa3srnexnaar ce opraHU3allMOHHHUTE MPEANOCTaBKH 3a
BBBEXK/IaHE HA WHXXEHEepHUTE O0a3u naHHU. J[aBaT ce OCHOBHU IIO3HAHHS MO M3MOJI3BaHE Ha
TeXHUYeCKa WHPOpMaIMs, Ch3AaZeHa OT pa3IuYHU aBTOMATHU3UPAHU CHUCTEMH, KaKTO B
TEXHHUYECKaTa, Taka M B CTOMAHCKaTa MPOU3BOJICTBeHAa Bepura. OmucBa ce WASHTU(UKALNATA HA
MPOJYKTUTE U YIIPABJICHHUE HAa CBbP3aHUTE C TAX JOKyMEHTHU. PemaBaT ce 0a30BU 3a/1a4yu 3a €IEKT-
POTEXHUUYECKH U3EIHS.

HNPEAINOCTABKMH: HeoOxoaumu ca OCHOBHY MO3HAaHUS MO: EjnexkTpuyeckn MallvHU U anaparw,
Enextponnu tabmunu u 6a3u aanuu, MHdopmaTtuka u usnon3saHe Ha uHTepHeT. METOJ/L 3A
INPEMMOJABAHE: Jlekuuu, Cc W3MONA3BaHE Ha HArJIEAHU MaTepuand, Talia, CciaiaoBe,
MYJATUMEIUMHO TpelcTaBsiHE Ha HAKOM TeMHu. JlabopaTOpHUTE YIpakHEHUS ca BBPXY TeMH
CBBbp3aHM C 00paboTKa Ha TEXHMYECKH MpOoOJIeMH, Ype3 H3MOJ3BaHE Ha TOTOBH IMPOrpaMHU

MIPOJIYKTH.

METOJIHN HA U3IMUTBAHE U OLIEHABAHE: Texymia onieHka, KosiTo ce popMupa ot
pe3ynTaTUTe Ha 2 KOHTPOJIHH ¢ KoeduueHT Ha TexecT - 0,75 u oneHkara ot 1adopaTopHUTE
ynpaxueHus ¢ koepumueHT Ha Texkect - 0,25. E3UK HA TIPEITOJABAHE: Obirapcku.

HPEINIOPBYUYNUTEJIHA JINTEPATYPA:
1. XKeues, /I.. OTneuarku Ha yekuuu 3a Muxenepuu 6a3u nanau, 2002/2003.
2. Kecsp, b.. [Ipaktuueckn Untepuer, Uudolap-Codus, 2000.
3. Eigner, M., R.Stelzer. Produktdaten-management Systeme, Springer-Berlin.
4. |.Eigner, Hiller, Schindenwolf, Schmich. Engineering Database, Hanserverlag, 1991.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

Haumenopanue Ha yueOnata nuctmmmna: | Kon: MEE 10.1 Cemectsp: 4
BekTopHOo ynpasJ/ieHue HA eJ1eKTPUYECKH
MAaIIHHHA
Bun Ha oO6yuennero: Jlexiwu (JI) CemMecTpHalneH XopapuyM: Kpenutu: 3
Jlaboparopuu ympaxuerus (JIY) JI—30 gaca
JIY — 15 gaca
JIEKTOPHU:

noi. 1-p Pagocnas JlazapoB CracoB (E®D), ten.: 965 2151, email: rls@tu-sofia.bg
I'n. ac. n-p Emun Xpucros Paues (E®), ten.: 9652481, email: ehra@tu-sofia.bg
Texunueckn YHuBepcuteT-Codust

CTATYT HA JUCHUIIJIMHATA B YYEBHATA ITPOI'PAMA: 3aabKuTenHO U30MpaeMa
TUCIUIUIMHA 33 CTyAeHTUTe OT creuuanHocT "Enextporexnuka" Ha EnekTpoTexHuyeckus
dakynrer Ha TY-Codus 3a oOpazoBaTenHO-KBATH(PHUKAIMOHHA CTETIEH "MarucTsp."”

HEJIM HA YYEBHATA JUCIHUIIJIMHA: Ilenta Ha oOyd4eHHETO MO [WUCHUIUIMHA €
CTYJICHTHUTE Ja MOJIydaT 3HAHUS CBBbP3aHU C: METOAUTE 32 BEKTOPHO YIPaBICHUE HA CHHXPOHHU H
ACMHXPOHHUTE MAIIMHU, CTPYKTYpPHUTE CXEMHU 3a pealu3alus Ha CHUCTEMH C JAUPEKTHO U
WHJIUPEKTHO BEKTOPHO YIpaBJCHUE, CTaTUYHUTE ¢ JUHAMAYHU  XapaKTEPUCTUKH  Ha
€JICKTPO3aJBMKBAHUSI C BEKTOPHO YIPABJICHUE W MPHUIOKEHHUS, MOJEIUPAHE M CUMYJIAlHMS Ha
BHCOKO-TMHAMUYHU U €HEPro-e()eKTUBHH EICKTPO3aBHKBAHUS C BEKTOPHO YIIPABJICHHE.

OIMMCAHUE HA JUCHUIIJINHATA: OcHoBHM TemMHu: MeTOau 3a BEKTOPHO YIpaBJICHUE U
MpOrpamMHO-anapaTHU CTPYKTYPH Ha €JIEKTPO3aABIKBAHUS C BEKTOPHO YIIPaBJICHUE Ha CHHXPOHHU
Y aCUHXPOHHU €JIEKTpUUECKH MAIIMHU. CTPYKTYpPHH CXEMU 32 JUPEKTHO U MHAUPEKTHO BEKTOPHO
yIpaBJIeHUE Ha MPOMEHJIMBOTOKOBHU €JIEKTPUUYECKH MAIIMHUA. METOau 3a BEKTOPHO YIIpaBJEHUE C
€JIeKTPOHHM WHBEPTOPU Ha HAIPEKEHUWE W TOK IPH OPUEHTALMs HAa KOOpAMHATHATa CUCTEMa
CIPSIMO TIPOCTPAHCTBEHUTE BEKTOPU HA POTOPHOTO E€IEKTPOMATHUTHO MOTOKOCIEIUIEHHE, 00II0TO
MarHuTHO TOTOKOCLEIJIEHWE, CTAaTOPHOTO €JIEKTPOMATHUTHO MOTOKOCLEIUIEHHE U POTOpa,
MOJICJIUPAHETO U CUMYJIALUATA UM.

HPEAINIOCTABKH: OO6oOmeHa Teopus Ha €JIEKTPUUYECKUTE MalIWHUA, MUKpPOIPOILECOPHO
yIpaBJICHUE Ha €IEKTPOMEXaHUYHU cUCTeMHU, [IpeoOpa3yBaTenHa TexHuka, Enekrpo3aaBuBane.
METOJ 3A TIPENOJABAHE: Jleknuu ¢ u3Mnoj3BaHE TMOJATOTBEHH II€UYaTHU MAaTEpHAIIH,
CJaiIOBE U MEJIMEH MPOCKTOP, KOMITIOThPHU MOJIeNH. JlJabopaTopHH yIIpa)KHEHHS BKIIIOUBAT

MOJIETUPaHe, CUMYJIMPAHE U €KCIIEPUMEHTATHO M3CJIEABAHE Ha MPOLIECUTE B €IEKTPO3aABUKBAHUS
C BEKTOPHO yIpaBJieHHe. 3a BCAKO JaOOPATOPHO YIP>KHEHHUE BCEKU CTYICHT MPECTaBs U 3allUTaBa
CaMOCTOSITEITHO U3Pa0OTEH MPOTOKOJI.

METO/N HA U3IIUTBAHE U OLLEHABAHE: [TnucmeH u3nuT B Kpast Ha 2 CEMECTBp, KaTto B
OIIEHKATa Ce BKJIFOYBAT OIICHKUTE OT JJAOOpAaTOpPHUTE yIpakHEeHHs ¢ koedunueHt 0,3.

E3UK HA ITPEIIOJABAHE: 6bnrapcku
HPENNOPBYUTEJIHA JTUTEPATYPA:

1. K. Rahul, Kirpane Vector control methods for variable speed of ac motors, 2017.
2. L. Qinghua, Analysis, design and control of permanent magnet synchronous motors for
wide-speed operation, 2005.

3. Digital Signal Processing Solution for Permanent Magnet Synchronous Motor. Application
Note BPRAO44. Texas Instruments, 1997.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmvenoBanwue Ha yuebnara nucuumuimaa: | Kog: MEE10.2 Cemectnp: 4
EnekTpoTexHnuecku MaTepuan u
TEXHOJIOTHH
Bun Ha 00yuenuero: Cemectpuanen xopapuym: | bpoit kpeautu: 3
Jlexmmun (JT) JI —30 gaca
Jlabopatopuu ynpaxkuenus (JIY) JIY — 15 yaca

JEKTOPU):

Jon. n-p umk. Junsua locnogunosa (ED), Ten.: 965 3965, e-mail: dilianang@tu-sofia.bg
Texanveckn yauBepcuteT-Codus

CTATYT HA JUCHUIIVINHATA B YYEBHUS TIJIAH: CBobonHom3Oupaema yueOHa

JAUCHMIUIMHA OT y4yeOHus Iutan/yueOHHTE IUaHOBe 3a oOydenue Ha crymeHtd 3a OKC
,MarucTep, cnemuamHocT  “EnexTporexHuka”’, mpodeCHOHAIHO  HampaBiieHHEe 5.2
EnexTporexHuka, eEKTPOHUKA M aBTOMATHKa, 00sacT 5. TeXHH4ecKu HayKH.

HEJU HA YYEBHATA JUCIHUILJIMHA: Ileara Ha yyeOHATa JUCHUILIMHA ¢€

CTYACHTUTC J1a U3ydaT U Aa MOraT Aa npujiaraT OCHOBHU IMPEACTAaBH U 3HAHUS, OTHACAIIU CC OO
CbBPCMCHHOTO pPa3BUTHUC Ha TCEXHOJOIMUTEC B 3aBHCHMOCT OT pa3pa60TBaHeT0 Ha HOBHU H
BI/ICOKOG(beKTI/IBHI/I CIICKTPOTCXHUYCCKU MATCPpHAIU, KOUTO II0 CHCI_[I/I(i)I/I‘{eH Ha4YWH H3Irpaxxjiar
CBbBPEMCHHOTO CJIICKTPOTCXHUYCCKO M CJICKTPOHHO IIPOU3BOACTBO, OTHACAIOM CE€ OWIIC 10
Pa3BUTHCTO W TCXHOJOTMUTC 34 IIOJY4YaBAHC Ha KOMIIO3UIIMOHHUTE CICKTPOTCXHUYCCKU
Marcepuain; NpcACTaBu M 3HAHHUA 3a CHBKYIIHOCTTAa OT TCXHOJIOIMHM 3a MPOU3BOJACTBOTO Ha
KOMITO3MITMOHHHA HanOO6p83HI/I MaTepuaii " I/I3pa6OTBaHCTO Ha CHUHTCPOBAHU JeTalin Hu
KOMITOHCHTH, MMPEACTAaBU U 3HAHUW, 3a XapaKTCPHU CHBPECMCHHHU MAaTCpHUaAId U TCXHOJIOTHU 3a
HaHACsHC HA IIOKPHUTHA.

OIMNCAHUE HA JIUCIHHUIIVIMHATA:  OcHOBHM  TEeMH:  BHCOKOE(EKTHBHU

€IIEKTPOTEXHUYECKH MaTepual;, pa3BUTHETO Ha KOMIIO3UIIMOHHHUTE EJIeKTPOTEXHUYECKU
Marepuaid, Ha TEXHOJOTHUTE 3a TAXHOTO ToOJydyaBaHe H 00paboTBaHe; MpaxooOpazHU
MaTepuaIl U u3paboTBaHETO HA CHHTEPOBAHHU JIETAIlNIN; MaTepHalld U TEXHOJOTHH 332 HAHACSHE
Ha MOKPUTHUA, CIICKTPUICCKU U MAIrHUTHO MOJAPHUIUPAHUTE CPCIN.

IHNPEJAITOCTABKM: Pa3unTta ce Ha 3HaHUS [0 MaTepHaId M TEXHOJOTHH, MPUAOOUTH OT
OakanaBbpCKUs Kypc Ha CHEIHAIHOCTTA ,,EnekTpoTexHuka’.

METOJA 3A TIPENOJABAHE: Jlekuuu ¢ u3moi3BaHe Ha ciaiaoBe, TabopaToOpHHUTE
yIpaKHEHUs C TPOTOKOJIH.

METOAW HA WM3IINTBAHE W OIEHABAHE: Texyu KOHTpon IO BpeME€ Ha BCAKO

71a00paTOPHO YyHIpaKHEHHE, ChCTOSII Ce OT IBE KOHTPOJIHH paboTH U TpH Tecta. [Incmen u3nut
Cllel Kpasi Ha ITbPBU CEMECTBP, ChCTOAL] C€ OT TECT U €IWH TEeMaTHYeH BBIIPOC HIIU CaMoO TpU
TEMaTHYHHU BBIpoca. TekymwusT koHTpon uma texect 20%, a mucMeHHWs W3OUT B Kpas Ha
cemecTbpa — 80%.

E3VUK HA IPEITONABAHE: 6bnrapcky, aHTIIHICKI

HPENNOPHYUTEJIHA JIUTEPATYPA: 1. T.K. Basak Electrical Engineering Materials, New
Age Science, 2009. 2. G. K. Banerjee Electrical and electronics engineering materials 1st edition, 2014.
3. by K.B. Raina, Bhattai Electrical Engineering Materials & Electrical Components Paperback —
2013. 4. lan P. Jones Materials Science for Electrical and Electronic Engineers (Textbooks in Electrical
and Electronic Engineering, Oxford, 2001. 5. K. M. Gupta, Nishu Gupta, Ashutosh Tiwari Advanced
Electrical and Electronics Materials: Processes and Applications, Wiley, 2015. 6. D.P. Kothari, Mahima
Jain, Shefali Jagwani, Electrical and Electronics Materials, Alpha Science International Ltd, 2015.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmeHoBaHue Ha TUCIIATUIMHATA! Howmep: MEE11.1 Cemectsbp: 4
CnenuajaHu ¥ HETPATUIMOHHH
npeodpaszyBaTe/id Ha eHeprus

Bun Ha 00yuenuero: CemecTpHazeH XopapuyM: bpoii xpenutu: 3
Jlexrun(JI), JI—30 gaca
Jla6.ympaxkuaenus (JIY) JIY — 15 9aca
Kypcosa padota (KP)
JIEKTOP:

IIpod. n-p 3axapu 3apkos (ED), temn.: 965 2461, e-mail: zzza@tu-sofia.bg
Enexrporexanuecku ¢axynrer, kKareapa ,,EqexTpudaecku MammHA",

Texuuueckn YHusepcuteT-Codust

CTATYT HA JUCIIUIIJIMHATA B YYEBHUS IIJIAH: 3agemkurenHo u3dupaema ydeOHA
JUCLUIUIMHA OT y4eOHMsI TUiaH/y4eOHHUTE TUlaHoBe 3a oOyueHue Ha ctyaeHTH 3a OKC ,maructsp®, cnenu-
anmHoct “EnexkrporexHuka”’, mpodecnoHanHo HanpasieHue 5.2 EnekTpoTexHuKa, eeKTPOHUKA U aBTOMATHKA,
obmact 5. TexHU4YeCKH HAYKH.

HEJIM HA YYEBHATA JUCHHUIIJIMHA: Cnen 3aBbpilBaHe Ha Kypca CTYACHTUTE TpsOBa: Jla 3HAST
OCHOBHHUTE MpOOJeMHU MpPH MPOU3BOACTBOTO U H3IOJI3BAHETO HA CHEPrusi IOCPEICTBOM HSKOW HET-
pamuIMOHHN TpeoOpa3yBaTesn; a MOTaT Ja peliaBaT WHXXCHEPHU 3a/1a4M, CBBP3aHH C NMPAKTUYECKOTO W3-
MOJI3BaHe HA HETPAJAUIIMOHHH PpeoOpa3yBaTed Ha CHEPTHS.

OIMUCAHUE HA JUCIWMIIJIMHATA: OcHoBan Ttemu: Crenuannu —TpaHcopmaropu — 3a
npeoOpasyBaHe Ha Opost Ha ¢asure, 3aBapbUHH, BHCOKOYECTOTHH; ['OJEeMH €JIEKTPUYECKH MaIlHHY,
Enexrpudeckn nBuratenu 3a eIEKTPOABTOMOOMIM W TpaHCHOpT; EnekTpoHHM mnpeoOpasyBaTenn 3a
enekTpoaBToMoOmK; CUcTeMH 32 ChbXpaHeHHE Ha eHeprus; EJNeKTpo-XMMHUYHM TeHepaTopd — TOPUBHU
KJIeTKr; MarHuTo-XuJapoIMHaMUYHO MpeoOpa3yBaHe Ha €HEprusiTa - OMIH U reHepaTopu; CBpPBXIPOBOIH-
MOCT — OCHOBHH TOJIOKEHUS, MPUIOKEHHs; ['bBKaBU CHCTEMH 3a TpeHoc Ha enekrpoeneprus (FACTS);
Bepramm ce eneKTpuyYecKHM TEHEepaTOpH 3a BATHPHU TYypOMHM — THUIOBE, KOHCTPYKIMH, 00NacTH Ha
npuiokeHue;, BerpoeHepruiinu mnpeoOpa3yBaTelTHM CHUCTEMHU — CTPYKTYpH, cxeMu; DOToeneKTpHyYecKH
TEHEPAaTOPHH CHCTEMH — CTPYKTYpH, W3MCKBaHHS; XHOPUIHH CHUCTEMU C BBH30OHOBSEMH H3TOYHHUIM Ha
SHeprus ¥ TEXHUTE EJIEMEHTH.

HPEMIOCTABKUW: ®usuka, Xwumus, Enekrtporexnuka, Enextponuka, Enextpuueckn wamuHu,
Enexrpomexannynu ycTpoiictsa, [IpeoOpa3yBarenHa TexHUKa.

METO/J 3A TNPEINOJABAHE: Jlekiuu ¢ u3Noi3BaHe Ha CllaiifioBe, J1a00OpaTOPHU YIPaKHEHUS C
MIPOTOKOJIHN U KypcoBa paboTa ¢ ONMHMCaHUE U 3alUTa.

METOIN HA M3IMNUTBAHE M OIIEHSBAHE: ITvcmen u3nur B Kpas Ha cemecTbpa (06mo 70%),
naboparopuu ynpaxxknenus (15%), kypcosa padora (15%).

E3UK HA ITIPENTOJABAHE: brarapcku

HPEHNOPBYUTEJIHA JIMTEPATYPA: 1. /lunos, B., C. lllumkoBa. Enexrpuueckn mamuau 4. [ u 1L
Asanrapn Ilpuma, 2008, ISBN 978-954-323-358-8, 978-954-8779-73-9. 2. Jlazapos, B., 3. 3apxkos, JL
CrosiHoB. Bb300HOBsSIEeMH €HEPrMIHM WM3TOYHMLM M €JEKTPUUECKH reHeparopu. Apanrapn Ilpuma, 2013,
ISBN 978-619-160-201-8. 3. Tomopos, I'., b. CroeB. CHHXpPOHHU IBUTaTENU C IOCTOSHHH MAarHUTH.
Aganrapn Ipuma, 2019, ISBN 978-619-239-272-7. 4. K. T. Chau. Electric vehicle machines and drives.
Design, analysis and application. John Wiley & Sons Singapore, 2015, ISBN 978-1118752524. 5. Xiao-Ping
Zhang, C. Rehtanz, B. Pal. Flexible AC Transmission Systems: Modelling and Control. Springer-Verlag,
Berlin Heidelberg, 2012, ISBN 978-3642282409. 6. P. Seidel (Editor). Applied Superconductivity.
Handbook on Devices and Applications. Wiley VCH, 2015, ISBN 978-3527412099.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmMeHnoBanue Ha ydyeOHaTa TUCIUILUIMHA! Kox: MEE11.2 Cemectnp: 4
EjekTpoTeXxHUYeCKH M30JIAIHOHHHU
CHCTEMH HA eJIEKTPHYECKH anapaTu

Bun Ha 00yuenuero: Cemectpuanen xopapuym: | bpoit kpeautu: 3
Jlexmmun (JT) JI —30 gaca
Jlabopatopuu ynpaxkuenus (JIY) JIY — 15 yaca

JEKTOPM):

Hor. a-p umk. Junsna Focogunosa (E®), Ten.: 965 3965, e-mail: dilianang@tu-sofia.bg
Texunuecku yauepcuteT-Codust

CTATYT HA JUCIHMIIJIMHATA B YYEBHUA TIUIAH: CobogHouzbupaema yueOHa

JTUCHUIIMHA OT YydeOHWUTe IuUlaHoBe 3a oOydenue Ha ctyneHtd 3a OKC , maructsp®,
cnenuanHoct “Enextporexnuka”’, mnpodecuoHanHo HampaBieHue 5.2 EnekTpoTrexHuka,
€JIEKTPOHMKA U aBTOMAaTHKa, oosact 5. TeXHUYECKU HAyKH.

HEJIW HA YYEBHATA JUCIINIIJIMHA: Ilenta Ha yyeOHaTa AUCUUILIINHA € CTYJICHTHUTE

Ja M3ydaT M Ja Morar Ja IIpwiaraT OCHOBHM IIPEACTaBM M 3HAHMS, OTHACAIIM C€ M0
CbBPEMEHHOTO DAa3BUTHE Ha CEJIEKTPUYECKUTE M30JALUOHHU CUCTEMHM Ha EIEKTPUYECKH U
€JIEKTPOHHM amnapard, B 3aBUCHUMOCT OT pa3pa0OTBAaHETO HAa HOBU WM BHUCOKOE(PEKTHBHU
€JIEKTPOTEXHUYECKH MaTepuand. CbCPEeAOTOUYEHUTE H30JIALMOHHU CUCTEMM M3IPaXaar IIo
cnenu(UYeH HAYMH CHBPEMEHHUTE EJIEKTPOTEXHWYECKH YyCTPOHCTBA W H3AENHA, a
pasnpenencHuTe N30JallMOHHU CHUCTEMHU OINPEAEIAT OPraHU3UPAHETO M OCBILECTBABAHETO HA
pa3npeneIuTeIHM U KOMYHUKAMOHHU CTPYKTYPUPAHH €JIIEKTPUYECKU MPEKU.

OIMMCAHUE HA JIMCHUITJIMHATA: OCHOBHM TEMHU: €IEKTPUUYECKUTE H30JIALIMOHHU
CHUCTEMHU Ha EJEKTPUUYECKU M CJICKTPOHHU arapaTu; TEXHOJIOTHH, ONpeAesIiu u3paboTBaHETO
Ha KOMIIOHEHTH M MOMAYJIH 3a M3TPAKIAHETO HA EJIEKTPUYECKUTE H30JIALIMOHHU CUCTEMHU;
KOHCTPYKIIUSI ¥ TEXHOJIOTUsI HA M3paOOTBaHE HA M3OJAIIMOHHH CUCTEMU; MOHATHSI, BETUYHHH,
MOKA3aTeNN U 3aBUCUMOCTH, XapaKTEpHU3UpaIll M30JallMOHHUTE CUCTEMH U TEXHOJOTHUHUTE 3a
TSAXHOTO M3TpaXKJIaHe; METOIM Ha U3TPaXAaHe Ha U30JIAIIMOHHUTE CHCTEMU.

IHNPEJAITOCTABKM: Pa3unTta ce Ha 3HaHUS [0 MaTepUajd M TEXHOJOTHH, MPUAOOUTH OT
O0akalaBbpCKUs KypC Ha CIEUUalHOCTTa ,,ElekTporexHuka” W Ha JUCIUIUIMHATA
EnexTpoTexHn4yecku MaTepuau.

METOJ 3A TIPENOJABAHE: Jleknuu ¢ wW3MO0J3BaHE Ha CllaliloBe, J1abOpaTOpHUTE
YIPaXHEHUS C IPOTOKOJIH.

METOAN HA M3IINTBAHE W OHEHABAHE: Texkyumr KOHTpoa IO BpeMe Ha BCSAKO

1a00paTOPHO YIPaKHEHHE, ChCTOSII CE OT JIBE KOHTPOJIHU PabOTH U TpH TecTta. [IucMeH U3muT
Clle/l Kpasi Ha IIbPBU CEMECTBP, ChCTOSAI C€ OT TECT M €IWH TEMaTHYEH BBIIPOC WK CaMO TPHU
TEMAaTUYHHU BBIIpoca. TeKkymusar KoHTpos uMa TexxkecT 20%, a MUCMEHHS M3MHUT B Kpas Ha
cemectrpa — 80%.

E3UK HA ITPETIOJIABAHE: 6barapcku, aHTJIMHCKA

HPENOPHYUTEJHA JIMTEPATYPA: 1. Diekrpou3oisHOHHbIE MaTepHaibl U CHCTEMBI
M30JSIIMK I DJIeKTpuueckux Mamud, MOU, T 1 u 1.- 2, 2012; 2. H. B. Illernos. CoBpeMeHHbBIC
Buabl m3ojsaiuu. Yacte 6. HM3ossamus  CHIOBBIX  JJIeKTpuYeckux KaOesei, HoBocuOupckuit
rocyapcTBeHHBIN TexHudeckuii yausepcureT, 2018; 3. H. B. lllernos, CoBpeMeHHBIC BUIBI U3OJISAIIUY.
Yacte 3. Bakyymuas usomsnus, 2018; 4. H. B. Illernos, CoBpeMeHHbIC BUABI M30JAIMH. M30msaIus
CHJIOBBIX KoHmeHcatopos, 2018; 5. R. Arora, W. Mosch. High Voltage and Electrical Insulation
Engineering, Wiley-IEEE Press,2011..
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue na yue6nata nucumummna: | Kox: MEE 12.1 Cemectop: 4
CHHTe3 HA eJIEKTPOMALIMHHYA CHCTEMH ¢
€JIEKTPOHHO YIpPaBJIeHHE

Bun Ha ob6yuennero: Jlexiwm(JI) CeMecTpuasneH XopapuyMm: Bpoii kpeauru: 3
Jlaboparopuu ympaxuerus (JIY) JI—30 gaca
Kypcosa pa6ora (KP) JIY — 15 gaca

JIEKTOP:

Hort. O-p umk. Ilnamen Puzos (ED), ten. 9652147, email: pmri@tu-sofia.bg
Texandyecku YuuepcureT-Codus

CTATYT HA JUCHUIIIMNHATA B YYEBHATA TIPOI'PAMA: 3aabmkuTellHO u30upacMa
JMUCIUITINHA 32 PEAOBHH U 33J0YHU CTYJIEHTH 10 crenuanHocT "Enekrporexuuka” Ha EjdexkTpoTexHudecKus
¢axynrer Ha TY-Codus 3a 06pa3oBaTenHO-KBATU(UKAIIMOHHA CTENICH "MarucTep".

HEJIA HA YYEBHATA JUCHUIIJIMHA: Ilenta Ha Kypca € CTyICHTUTE Aa U3y4aT METOJIUTE 32 CUHTE3
Ha CJIOXHU CICKTPOMEXaHNYHHU CHCTEMH, HUHTCIrpUpaHHd C CJICKTPOHHU CHIIOBHU Hpeo6pa3yBaTeJm u
€JIEKTPOHHA CHICTEMA 32 yMpaBJICHHE, BKIFOYBAIIN OE3KOHTAKTHH JBUTATENN 32 MOCTOSHEH TOK U CTHIIKOBH
JIBUTATEIIH.

OINNCAHUE HA IMCHUITJIMHATA: OcHOBHO BHIMAaHHE C€ OT/AENS Ha CHHTE3UPaHETO Ha CHCcTeMaTa
OC3KOHTAKTEeH ABHraTel 3a IOCTOSHEH TOK, KOSATO BKJIIOYBA EJIEKTPUYECKAa MallMHAa C Bb30yKIaHEe OT
NOCTOSSHHM MAarHUTH WM C €JEKTPOMAarHUTHO BB30YKIAaHE MPH MO-TOJEMH MOIIHOCTH W MAlIMHU C
PEaKTHBEH POTOp, MOIYNPOBOJAHUKOB MHBEPTOP C EJNEKTPOHHA CHCTEMa 3a YNpPAaBICHHE M O€3KOHTAKTECH
JaT4YMK Ha IMOJOXKCHHUECTO Ha pPOTOopa;, CUCTEMA CTBIIKOB ABUI'ATCJI, BKJIIOYBAllla XI/I6pI/IIIeH JABUTIaTECII,
JIBUTATE€ C aKTUBEH W PEaKTHBEH pOTOp, TMOJIYNPOBOJAHHWKOB HHBEPTOP M EJIEKTPOHHA CHCTEMa 3a
ynpasieHue. M3yuaBaT ce M METOIMTE 3a MPOEKTHpaHE Ha OTAEITHHUTE eNIEMEHTH Ha CHUHTE3UPaHUTE
€JIEKTPOMEXaHHYHH W TIOJyIPOBOJTHUKOBA HMHBEPTOPH U OJIOKOBE 3a YIpaBlIeHHWE C HW3IMOJ3BaHEe Ha
ChBpEMCHHA eJleMeHTHa 0a3a.

OPEJNOCTABKMUM: KypcwT € m3rpajieH Ha 0a3aTa Ha 3HAHUATA, MOJYYCHH B OaKalaBbPCKUS KypC IO
CIEIMATHOCTTa M JUCHUIUIMHUTE MHKPOIPOIIECOPHO YIpaBIeHHE Ha EJIeKTPOMEXaHWYHH CHUCTEMH,
0000111eHa TEOPHS HA EIEKTPUIECKUTE MAIIMHU, BEKTOPHO YITPaBIEHHE HA IEKTPHIESCKH MAIIAHU.

METO/J 3A TIPETIOJABAHE: Jlekiuu, U3HACSHU MO TPaAULIMOHEH METOJ C W3IOJI3BAaHE HA HArJIeIHU
MaTepuand, Tabna u ciainose. JlaboparopHu yrnpakHeHUs, KOUTO C€ MMPOBEXIAT B CIIENUATHO 000pyABaHU
3a 1enrta JabopaTOpuM C W3IOJI3BaHE HA MaTepHaliv, MPEJOCTaBSIHU MO BpEeMe Ha 3aHITHATA. 3a BCSIKO
1ab0opaTOPHO YIPAKHEHHUE BCEKH OT CTYACHTUTE MPEICTaBs CAMOCTOSTEITHO U3Pa00TEH MPOTOKOJL.

METO/IM HA UM3IIUTBAHE U OUHEHSBAHE: [lucmen u3nuT B kpast Ha 5 cemecTbp (00mo 80%),
naboparopuu ynpaxkaeHus (20%).

E3UK HA IIPEHHOJABAHE: 6birapckn

HPENNOPBYUTEJIHA JIMTEPATYPA: 1.CotupoB [JI. Enexrtpuueckn MammMHA C €JIEKTPOHHO
ynpasnenune. Codwust, n3a. Apanrapn [lpuma 2011r; 1.dunos, B., C. llumkosa. Enekrpudeckn mMammau 4. |
u II. Apanrapn I[lpuma, 2008, ISBN 978-954-323-358-8, 978-954-8779-73-9. 2. Toxmopos, I'., b.Ctoes,
CHHXpOHHH JIBUTATeNN ¢ MOCTOssHHU MarrHuTH, 2019, ABanrapn [Ipuma; 3.Heikkil4, T., Permanent magnet
synchronous motors for industrial inverter applications, Lappeenranta University of Technology, Stockholm,
2002.;4.boxunos,l"., E. Coxonos, A. IBanoB, Enexrpomexannunu yctpoiicta, Codus, 2019.
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XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanmvenoBanue Ha yueOnara nucuumuiaa: | Kog: MEE12.2 Cemectnp: 4
KoMnioThLpHHU cCTEeMH 32 H3NUTBAHE HA
€JIeKTPOMEXaHMYHH YCTPOIiCTBA
Bun Ha 00yueHuero: Cemectpuanen xopapuyMm: | bpoit kpenurtu: 3
Jexiuu (JT) JI - 30 4gaca
Kypcosa pa6ota (KP) KP
Jlabopatopuu ynpaxuenus (CY) JIY — 15 yaca
JEKTOP():

[pod. arH umx. Mnunana Mapunosa (E®D), Texn.: 965 36 39, e-mail: iliana@tu-sofia.bg
noi. 1-p Banentun MateeB (E®), Ten.: 965 22 57, e-mail: vmateev@tu-sofia.bg
Texunyecku yauepcuter-Codust

CTATYT HA IMCHUITIJINHATA B YYEBHUA TIJIAH: M36upaema yueOHa AUCIUTIITHHA

oT yueOHUTE IUIaHOBe 3a oOydenue Ha cryiaeHTd 3a OKC ,Maructsp®, CHeruaiHoCT
“EnexkTpoTrexHuka”’, mpodeCHOHATHO HampaBjicHue 5.2 EleKkTpoTexHHKa, CJIEKTPOHHMKA U
aBTOoMartuka, O6mact 5. TeXHUYECKU HAYKH.

HEJW HA YYEBHATA JUCHHIIJINHA: Ilenta Ha oOydeHHETO MO AMCHMILIMHA €

CTYACHTUTC a IOJy4daT 3HAHHA CBBbP3daHU C. OCHOBHHUTC U3UCKBAHUA U CTPYKTYPHHU CXEMU HaA
HU3rpaxxJgaHe Ha CUCTCMH 3a U3IUTBAHC, CIICMCHTU U 0J10KOBE 3a HU3TrpaXXJaHe Ha IpOorpaMHO
yIipaBJIIBAHU HU3TOYHUIHN HaA HAIIPCIKCHHSA, TOKOBC W TOBAPH IIPU IMOCTOAHHHU U INPOMCHIIUBU
PEXKUMU; CIICMCHTHU U 0J0KOBE 3a HU3MEPBAHUSA U YIIPABJIICHHUEC HA MMPONCCUTC HA U3IIUTBAHC.

OIMNMCAHUWE HA TUCHHUITJIMHATA: JlucuunianHaTa 3aro3HaBa CTyIEHTUTE C OCHOBHUTE
npobieMy OpH H3MNMTBAHE HA KOMIUIEKTHM YCTPOMCTBA M OTHAEIHHM E€JIEKTPOTEXHUYECKU
CbOpbKeHUA. PasrmexnaTr ce MeToAuTe W INPUHUUINTE Ha H3TpakJaHE Ha CHCTEMHU 3a
KOMITIOTBPHO IMOJANOMOTHATO M3NUTBaHE. Pasriexaar ce oCHOBHHUTE OJIOKOBE HAa CUCTEMHTE U
TEXHUTE BPB3KU.

HNPEJAINOCTABKMW: Heobxoaumu ca mnpeaBaputenHu mno3HaHus no: “TIpeoOpa3oBarenHa
TEXHHUKA, “Komyrannonna texHuka”’, “Enextpoenepreruka”’, “be3kOHTakTHM amapaTtu U
npeoOpazoBarenu”, “Uwucienn wMeTonu ¥ MOJAEIUMpAaHE HAa BEpUTH H  ToJeTa”,
“MuUKpOIPOLIECOPHO YIIPaBICHHUE Ha elekTpoMexaHnyHu cucremu’”’, “CAD/CAM cucremu”.

METO/I 3A TIPEIIOJABAHE: Jlekuuute ce HM3HACAT MO TPAJAUIMOHEH HAYMH H C
MyITUMEINEeH TpoekTop. JlaboparopHu ympaKHEHUS BKIIOYBAT KOMIIOTHPHU CUMYJAIUU U
€KCIIEPUMEHTAIHU U3CJICIBAaHUS.

METO/IN HA U3INMNTBAHE U OIEHABAHE: IlucMeH u3nMT B Kpasi Ha 2-pu CEMECTBD,
KaTo B OIIEHKaTa ce BKJIIOYBAT OIEHKUTE OT JabOpaTOpHUTE YIpPakHEHUS M OT KypcoBara

pa0ora.

E3VUK HA IPEITONABAHE: 6barapcky, aHTIIUICKI

INPEMNOPHYUTEJIHA JIUTEPATYPA: [1.] Mapunosa U., B. Marees, A. Tep3osa, P.
Tanes, PpkoBO/ICTBO 3a MabopaTOpHH yIpakHEHHUS W pa3paboTBaHe HA KypcoBa paboTa 1o
KOMITIOTBPHH CUCTEMH 32 U3IUTBAHE Ha €JIEKTpOMEXaHU4HHU ycTpoiicTa, C., 2015. ISBN 978-
619-167-165-6. [2.] Crosmos, U., U3mepBanus B enekrporukara, TY-Codus, 2000. [3.] Zhixiang,
H., Measuring Technology and Mechatronics Automation in Electrical Engineering, Springer, 2012.
[4.] Crosmmos, II., PBKOBOACTBO 3a 1aOOpATOPHH YIPaXHEHHS 10 M3IHMTBAHE M HAICKIHOCT Ha
enektpuyecku amapatu, 1Y Codums, 1995. [5.] Byreipun, I1., W. Ko3muna, JluarHoctuka

3JIEKTPUUECKHUX LIeNeil Mo JacTsM. TeopeTHYeCKre OCHOBBI U KOMITIOTHPHBIN MpakTUKyM, 31aTencTBo
MDBMU - Mockaa, 2003.
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