XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIVIMHA

HanmenoBanue Ha yyeOHaTa Koa: MpEEO1 Cemectsp: 3
JUCIUIIIMHA:
HN3mepBaTennu cpeacrsa u
CHCTEMH
Bun Ha 00y4yeHHeTO: Yacose: bpoii kpeautu: 5
Jlexuuu, JI— 30 gaca,
JlaGopaTopHu ynpaXxHEHUs JIY — 30 gaca
JIEKTOPMH:

Jou. 1-p mar. un:k. Mapraputa Anresioa JleneBa (DEA), ten. 032 659 759, email:
deneva@tu-plovdiv.bg ,
I'a. ac. a-p unk. Hukonaii Jumutpos IMaynkoB (DEA), Ten. 032 659 687. nick123@abv.bg
TY-Codus, bunuan [lnosaus

CTATYT HA JIMCIHUIIJIMHATA B YUEBHUS TIJIAH: /luciiuminHaTa € 3aIbKATeTHA
3a peoBHH CcTyaeHTH Ha cnen. “Enexrporexnuka“ Ha @EA Ha TY-Codus Ounman [Tnosaus
3a 00pa3oBaTETHO-KBATH(UKAIIMOHHATA CTENICH “MarucTep’.

HEJN HA YYEBHATA JIUCHUIIJIMHA: [lenta Ha yueOHATa NUCIUILINHA € CTYICHTUTE
Jla U3y4JaT M J]a MOTaT Jia IPUJIarat MOJAX0IUTe, METOIUTE U TEXHMUECKUTE CPEJICTBA 32 aHAJIH3,
MOJIeTUpaHe, OCHTYpsIBAHE W TOBHIINABAHE HA TOYHOCTTA M HAJCKIHOCTTA M3MEPBATECITHHUTE
CHCTEMH M B CHOTBETCTBHE ChC CBOUTE MOTPEOHOCTH U MHTEPECH Jla MPUI00MBAT HOBU 3HAHMUS
U BE3MOXKHOCTH B Taszu npeamerHa obmact. OIIMCAHUE HA JTUCHUIIJINMHATA: KypcbT
Jekuuu oOXBalla pa3IMYHU BHMJOBE H3MEPBATEIHUTE CHUCTEMHM, OOIIMTE NPUHLUIN Ha
U3TPaKIAHETO MM, KaKTO M METOAUTE 3a HaMaJsBaHE Ha IIyM U Mapa3sUTHU Bb3JEHCTBUS.
Pasrnexxnar ce W MOJAEpPHH CHELUATM3UPAHM H3MEPBATENIHM CHUCTEMU 3a W3MEpBaHUS Ha
BBJIHOBU M EHEPreTUYHH XapaKTEPUCTUKU Ha EJIEKTPOMATHUTHO JIbYEHUs B pajuo U B
ONTUYHUS AMANa3oH. ['0JsIM MPOLEHT € M pas3riekAaHeTO Ha ChBPEMEHHHUTE M3MEpBaTEIHU
CHCTEMH peau3upaHy Ype3 BUPTYaJIHHU CPEJCTBa 3a u3MepBaHe.JlabopaTopHuTe ynpakHEeHUs
LEeJAT Ja 3alO03HasAT CTYAEHTHTE C NPAKTUUECKOTO MNPWIOKEHHE Ha pa3IMYHU BUIOBE
U3MEpBaTeNIHU CUCTEMH, KAaKTO U H3IOJI3BAHETO Ha CleLMalI3UpaHa arnaparypa 3a U3MepBaHe
Ha BEJIMYMHU OT ChbBPEMEHHa Mpo0diieMaTHKa.

HOPEJAIIOCTABKHM: Heob0xomumu mnpenBapuTenHu 3HaHUsS 1o: Dusmka, MartemaTnka,
Teopernuna €IEeKTPOTEXHUKA, MaTeprualo3HaHue, ITonynpoBoTHUKOBH €JIEMEHTH,
KomMmmrorepHu cuctemu, EnekTpryeckn n3MepBaHusl.

METO/ 3A INTPENOJABAHE: Jlekuun, 1a00paTOpHH YIPa>KHEHHSI C TIPOTOKOIH C TTHCMEH
OTYET ¥ MHAWBUAYaIIHA 3aIIUTA.

METOJAHN HA M3IWUTBAHE M OLEHABAHE: [lucmen u3nur B Kpas Ha ceMecTbpa
(06110 80%), maboparopuu ynpaxuerus (20%).

E3UK HA TIPENNOJABAHE: 6birapcku

HNPENOPBYUTEJIHA JINTEPATYPA:

1. JIeKIMOHHUTE 3aMMCKH 0 Kypca M yKa3aHHs MO MPAKTUUECKUTE yIPAKHEHHUS.

2. John Bentley. Principles of Measurement Systems. Longman Scientific @ Technical. 1992.
3.https://forums.ni.com/t5/Community-Documents/Introduction-to-LabVIEW-and-
ComputerBased-Measurements-Full-Day/ta-p/3526527?profile.language=en

4. http://zone.ni.com/

5. Kpscres, I'., LIB. I'eoprues. Cpencrsa 3a aBToMaTH3aLMsl HA HAyYHUTE U3CienBaHus, Pyce
2002

6. M. JeneBa, M. Henues, ,JlazepHOoTO I5'bUEHHE B MNPEACTABIHE 32 HWHXKECHEPH H
npuitoxkaum”’, TY Codus-¢-n [Tnosaus, [Tnosaus 2015 .




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa quctiumnuHa: | Koa: MpEE(2 CemecTbp: 3
YuciieHH MeTOAM M MOJeJHPAHE HA
BEpPUTH
Bun Ha o0y4enuero: Cemectpuanen xopapuyM: | bpoit kpeauru: 5
Jlexmum (JI) JI—30 gaca
Jlabopatopuu ynpaxuenus (JIY) JIY — 30 gaca

JEKTOPH):

Jon. n1-p umx. Mean Xamkues (DEA), ten.: 032 659-686, e-mail: hadzhiev@tu-plovdiv.bg
Texunuecku ynuBepcurer-Codust

CTATYT HA JUCHUIIVIMHATA B VYYEBHUSA IJIAH: 3angwemkurenHa ydeOHa
JTUCIIATLINHA 33 cTyjeHTH oT JombiBamo obydenne 3a OKC ,MATUCTDHP* Ha cnenuaiHoct
“Enextporexnuka” 3a ,,JIPOOECHUOHAJIHU BAKAJIABPU®, 3appprmim CrenuaaTHOCTH OT
npodecroHaaHo HampasieHue 5.2 EnexkTpoTexHHKa, €JIeKTpOHHMKAa W aBTOMaTHWka, obmact 5.
TexHUYeCKH HayKH.

HEJU HA YYEBHATA JUCHUMIIJIMHA: 3amo3HaBaHe Ha CTYJEHTUTE C METOoJa Ha

KpallHUTE €JIEMEHTH C BB3JIOBU EJIEMEHTH 33 MOJECIMpPAHE Ha EJIEKTPOMATrHUTHHU IIOJIETa U
eJeKTpudecku Bepuru. Ilpmiarane Ha MeToAa Ha KpaWHUTE €IEMEHTH 3a aHaJIW3 Ha JABYMEpPHH,
OCHUCHUMETPUYHH M TPUMEPHU EJIEKTPOMArHUTHU I0JIeTa, BB30YJEHW OT M3TOYHHUIM Ha TOK,
HaIllpe)KEHUE WIM TNOCTOSSHHM MarHuTH. PasriexnaHe Ha CBBP3BAHETO HA YpAaBHEHHUATA Ha
CIEKTPUYECKUTE BEPUTM C YpPAaBHEHHATA HA EIEKTPOMAarHUTHOTO TIOJE€ W JIBHIKECHHUETO.
JleMOHCTpHpaHe Ha MNpaKTHYECKaTa NPWIOKMMOCT Ha METOJa Ha KpallHWTE €IEeMEHTH 3a
MOJEJINpAaHE HA EJIEKTPOTEXHWYECKH YCTPOMCTBA INpPH 3aXpaHBaHE OT M3TOYHHMK HA TOK WIH
HaNpeKeHNE C MPOM3BOJHA (opMa M YECTOTa, NMPH HAIWYHE WIH OTCHCTBHE Ha JBI)KEHUE.
IIpunarane Ha MeTona Ha KpaWHUTE €JIEMEHTH 3a YUCIEHO MOJEIHMpPAHE Ha YCTpPOMCTBA ChC
CJIOKHA T€OMETpPHs HAa MAarHUTHUTE BEPUTM W HAMOTKHUTE, W HEIWHEHHM XapaKTCpUCTHKH Ha
MaTepHanTe..

OIMMCAHUE HA JUCHUIIJIMHATA: OcHOBHM TeMH: YpaBHEHHUS M 3a/ladd 3a aHAJIW3 Ha
€JIEKTPUYECKY, MarHUTHU U TOIUIMHHM Mosera. MeTojq Ha KpalHUTE €JIEMEHTH: CBIIHOCT,
OCHOBHHM XapaKTEPUCTHKH, BUAOBE €JIEMEHTH W MHTEPIOIAUOHHN MTOJMHOMHU. ETanu Ha MeTona
Ha Kpaifaute enemeHTtH. PopmynupoBka Ha [amepkun. dopmupaHe Ha JIOKalHA W TII0OanHA
Mmatpuna. Acembnupane. [Ipumep 3a GopMupane Ha MaTpUIHMTE 32 ABYMEPHO MAarHHTHO TIOJIE.
Henunelinn 3anaun. J[ByMepeH aHaIN3 HAa OCTOSIHHU MarHUTH C METO/Ia Ha KPATHUTE €JIEMEHTH.
PemaBane Ha BpeMe3aBUCHMU 3a/1a4 C METOJA HAa KpaliHUTE eneMeHTH. Buxposu TokoBe. CKUH
edexr. CBbp3BaHE HA ypaBHEHUATA HA €IEKTPOMATHUTHOTO TIOJIE M CIEKTPUICCKUTE BEPUTH TIPU
JIIBYMEPEH aHaJM3 Ha €JICKTPUYECKH MAIlMHU C METOAA Ha KpalHUTE eleMEeHTH. Moenupane Ha
CMECEHO KBa3UCTALlMOHAPHO €EJIEKTPOMAarHUTHO M TOIUIMHHO IIOJIE C JBYMEPEH METOJ Ha
KpallHUTE €JIEMEHTH. TpuMEepHH 3a1aud MpH 3aXpaHBaHE C M3TOYHMK Ha TOK. IlocTmponecopHa
00paboTka Ha pesynraTure ot TpuMepHus aHanm3 ¢ MKE. Mozenupane Ha eJIeKTpUUECKH BEpUTH
IIPU TPUMEPEH aHajlu3 Ha EJIEKTPOMATrHUTHH YCTPOMCTBA C METOJAa HAa KPaWHUTE €JIEMEHTH.
Cppp3BaHE Ha YpaBHEHMATA Ha CEJICKTPOMAarHUTHOTO TII0OJ€ M €JIEKTPUYECKUTE BEPUIH.
[lapamerpu3aniioHeH, OUPEKTEH M HHAMPEKTEH MOJE] Ha CBBbpP3BaHE Ha YpaBHEHMATA Ha
€JIEKTPOMAarHUTHOTO IIOJIE U €JEKTpUuYecKuTe Bepurd. llporpamHu makeTH 3a JABYMEpPEH H
TPUMEPEH aHAJIN3 Ha €JIEKTPOMAarHUTHU II0JIETa U €JIEKTPUYECKH BEPUTH C METOJAa HAa KpallHUTE
€JIEMEHTH.

HPEJAIIOCTABKH: Bucma wMarematnka, @msuka, TeoperndHa  eIEKTPOTEXHHUKA,
Enexrpuueckun mammnan, Enektpuuecku anapatu, CAD cuctemu B e1€KTPOTEXHHUKATA.




METOA_ 3A TNPEINOJABAHE: Jlekiun u mnabopaTopHu ynpaxkneHus. Jleknuure ce
NPOBEKIAT C MOMOLITa Ha MYJITHUMEIUs. YIpaXHEHUsTa ca 00e3leueHu ¢ PBKOBOJCTBO U ce
NPOBEKIAT B KOMIIIOTbpPHA 3aja. 3a BCAKO YNpaKHEHHE CTYAECHTHTE U3pabOTBAaT MHAMBUAYaJIEH
MIPOTOKOJI, KOWTO C€ 3alUTaBa Mpel BOACLIUS NPEnoJaBaTell.

METOAU HA M3NUTBAHE W OHEHABAHE: JlaGoparopHu ympaxHeHus (25 %) u

nmucmeH m3nut (75 %).
E3UK HA MMTPEIMMOJABAHE: Onirapcku

HOPENOPBYUTEJHA JIMTEPATYPA: 1. flues U., . MapunoBa. Yucienu meronu u
MojieTIpaHe Ha Bepurd u noneta - | yact. Texuudecku yauBepcuret - Codust, 2011, ISBN 978-
954-438-652-8; 2. flues U., . MapunoBa. PbroBoACTBO 3a 1a00paTOpHH YIpaKHEHHUS 10
YUCJICHW METOAM M MOJEeNMpaHe Ha Bepuru M moneta - | gact. TexHMYecKH yHHBEpPCHUTET -
Codus, 2007, ISBN 978-954-438-651-1; 3. CokonoB E. MeTonbT Ha KpailHUTE €JIEMEHTU B
enekrporexHukata. HOOwneiina wnayuna cecuss “50 roguam TY — Codua”, cexnus
Enexrtporexnuka, okromBpu 1995, 3-16; 4. AnekcannpoB A. KoMImoTspHO NpoeKTHpaHe Ha
enexkrpuiyeckn anapatu. ABanrapz [Ipuma, Codust, 2004, ISBN 954-323-055-2; 5. Anekcanapos
A. Cremmmanen kype mo enekrpudeckn amapati. Codwus, Texauka, 1983; 6. bpanaucku K., W.
SlueBa. CAD cucremu B enekrpomaruerusma, Codus, CIELA, 2002; 7. Kynon XK. JI. CAIIP B
anekrporexHuke. MockBa, Mup, 1988; 8. lemupusn K., B. Yeuypun. MamuHHbIE pacyeTsl
3JNIEKTPOMArHUTHBIX ToJieii. MockBa, Beicmas mkoia, 1986; 9. Jin J. The finite element method
in electromagnetics, John Wiley & Sons, 1993; 10 Hoole S. Computer-aided analysis and design
of electromagnetic devices, Elsevier Science Publishing Co., Inc., 1989; 11. Zienkewich O. The
finite element method. London, Mc-Graw Hill, 1977.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHata quciumiuia: | Kog: MpEEO3 CemecTbp: 3
EnexTpnyecku MalIMHKU U anlapaTH 3a
BHCOKO Hallpe:KeHue

Bun Ha o0y4enuero: Cemectpuanen xopapuyM: | bpoit kpeauru: 5
Jlexmum (JI) JI—30 gaca
Jlabopatopuu ynpaxuenus (JIY) JIY — 30 gaca
Kypcosa pabora (KP)
JEKTOPM):

Jon. n1-p umx. Mean Xamkues (DEA), ten.: 032 659-686, e-mail: hadzhiev@tu-plovdiv.bg
Texunuecku ynuBepcurer-Codust

CTATYT HA JUCHUIIVIMHATA B VYYEBHUSA IJIAH: 3angwemkurenHa ydeOHa
JTUCIIATLINHA 33 cTyjeHTH oT JombiBamo obydenne 3a OKC ,MATUCTDHP* Ha cnenuaiHoct
“Enextporexnuka” 3a ,,JIPOOECHUOHAJIHU BAKAJIABPU®, 3appprmim CrenuaaTHOCTH OT
npodecroHaaHo HampasieHue 5.2 EnexkTpoTexHHKa, €JIeKTpOHHMKAa W aBTOMaTHWka, obmact 5.
TexHUYeCKH HayKH.

IHEJU HA YYEBHATA JUCHHUIIJIMHA: Ilenta Ha Kypca € JAa 3alo3Hae CTYJEHTUTE C

06H_[I/ITG BBIIPOCH OT YCTpOﬁCTBOTO, IpUHOUIIA Ha pa60Ta, XapaKTCPpUCTUKUTC U U3IHUTBAHCTO HaA
CJICKTPUYCCKN MaAllWMHU W allapaTh 3a BHCOKO HAIIPCIKCHUC. Cnen 3aBbpIIBAHC Ha KypcCa
CTYACHTHUTC Tp}I6Ba Ja HpI/II[O6I/I}IT PasmIMpeHU TCOPCTUYHU 3HAHHUA U MPAKTUYCCKHU YMCHUS B
00J1acTTa Ha MAIIUHUATE U anapaTtuTe 3a BUCOKO HAIIPECKCHUC..

OINMNCAHUE HA JUCHUMIIJIMHATA: Monynst “EnekTpudeckd MalIMHH 332 BHCOKO
Hanpe)xeHue” 3alo3HaBa CTYAEHTHTE C YyCTPOHCTBOTO, MPUHIMINA Ha paboTa, XapaKTepUCTUKHUTE
U M3MUTBAHETO HA TypOOreHepaTopy, XUIPOreHepaTOPH, CAHXPOHHU U aCUHXPOHHU JIBUTATENH 32
BHCOKO Halpe)keHHe, U TpaHcGOopMaTOpH 3a BUCOKO Hampe)keHue. PasriexnaT ce HaUMHUTE Ha
OXJIaXKJIaHe, CUCTEMHUTE Ha Bb30yKIaHe, U30JallMOHHUTE CUCTEMHM Ha HaMOTKHUTE M pa3lIUYHHUTE
pexxuMu Ha pabota. B monyna “EnexTpuyecku amapaTl 3a BUCOKO HampexeHHe ce m3ydaBaT
yCTpOICTBOTO, NpHHLMIA Ha paboTa, XapaKTePUCTHKHUTE, H3MHUTBAHETO, NPHIOKEHUETO U
eKCIUIoaTaluATa Ha MPEeKbCBaYM, MOIIHOCTHU pPAa3eIUHUTENH, pEKIOy3epH, KOMIUIEKTHU
yCTpOICTBa 3a CPEeJHO M BUCOKO HAaNpEeKEHHE, OrpaHUYMTE]IM Ha MpeHaIlpeXeHHe, TOKOBU U
HANpEeKEHOBH TpaHchopMaTopu M IPYrd HM3ISNHS 32 BHCOKO HampekeHwe. Pasriexmar ce
W30JIALIMOHHUTE CHCTEMHM M 3aJBW)KBAHMATA Ha amapartuTe, OTICICHO € BHHMAaHUE Ha
KOMYTallMOHHUTE TPOOIEMHU.

HNPEANOCTABKH: TeopernuHa eNeKTpPOTEXHHMKA, ENeKkTpuyeckn MallMHU W amnaparti,
Enexrpudecku namepBaHusl.

METOJ 3A NPEINOJABAHE: Jlekuun u nabopaTopHu ynpaxkHeHus. Jlekunuure ce
NPOBEXKIAT C TOMOIITAa HA MYITHMEAWs. 3a BCSIKO J1a0OpaTOpHO YIpPaKHEHHWE CTYIEHTHTE
n3paboTBaT HHANBH/IYAJICH IPOTOKOJ, KOMTO ce 3aIIuTaBa Mpe;] BOACIIHS MPernojaBaTed.

METOJM HA U3NNUTBAHE U OHEHABAHE: JlabopaTopuu ynpaxHenus (20%), nucMmex
3T (65%) n kypcoBa padora (15%).

E3UK HA TPEMMOJABAHE: 6nnrapcku

HPENOPBYUTEJHA JIMTEPATYPA: 1. paromupoB T., Sues Ws., Enexrpuuecku
amapatu 3a BHcoko Hampexenue, MUK “ICON”, 1994. 2. Tavner P, Penman J. Condition
monitoring of rotating electrical machines. Published by The Institution of Engineering and
Technology, London, 2008. 3.CnpaBouHHK 10 3JEKTPHYECKHUM amapaToM BBICOKOTO
HampexxeHus, mon pemakuuedr B. B. AdanacueBa, Jlemmnrpan, Eneproarommspmart, 1987.




4. Teopust ¥ KOHCTPYKUMHU BBIKIIOYarened, mop peaaknuedn Y. @. Depuieitna, Jlenunrpan,
Eneproatommznar, 1982. 5. KykepoB [I'., BrIkmiouBaTtenu MepeMEHHOTO TOKa BBICOKOTO
HampexxeHusi, Eneprus, 1972. 6. Aureno A., . Humutpos, EnexTpudeckn MailuHU, 4acT
mepBa, Codus, Texnuka, 1988. 7. AGpamoB A., iBaHoB A. [IpoekTupoBaHne THAPOTCHEPATOPOB
YU CUHXPOHHBIX KOMIIEHCATOpoB. MockBa, Bricmras mikoma, 2001. 8. I'me6oB U., duarnoctuka
TypboreneparopoB, Hayka, 1989. 9. lumurpos /., Baximues U., Cotupos M., CrossHOB M.,
PpKoBOACTBO 32 M3nuTBaHEe Ha enekrpuuecku mMamuan, Codus, Texanka, 1991. 10. Dasgupta 1.
Power transformers quality assurance. New Age International Ltd. Publishers, 2009.



XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIVIMHA

HanmenoBanue Ha yaeOHATa TUCIMILIAHA! Kon: MpEE04.1 Cemectnp: 3
3aIMTH HA e1eKTPOTEXHUUECKHUTE ChOPBIKEHUS

Bun Ha 06yuenunero: CemMecTpuasneH XopapuyM: Bpoit kxpenuth: 5
Jlexuuu (JI) JI-30 gaca,

JlaGoparopuu/cemunapuu ynpaxuenus (JIV/CY) JIY — 30 yaca

JEKTOP:

Jom. a1-p k. Muimo Manankos (DEA), ten.: 032 659 560, email: mishel@tu-plovdiv.bg
o a-p umk. ['eopru I'aneB (PEA), Ten.: 032 659 560, email: gganev@tu-plovdiv.bg
Texauuecku yausepcutet — Codusi, punman [InoBaus

CTATYT HA JUCHUIIJIMHATA B YYEBHATA IIPOI'PAMA: l30upacma AUCHUILUIMHA 3a
penoBHU cTyAeHTH 10 crienuanHocT “Enextporexnuka” Ha ®EA na TY-Codus Gunuan [Tnosaus 3a

o0pa3zoBaTenHO-KBaTH(PHUKAIMOHHATA cTeneH “Maructep”.

HEJIN HA YYEBHATA JUCHHUIIJIMHA: /TlucuunianHaTa 3a103HaBa CTYICHTUTE C IPUHIIUIIUTE
Ha JICHCTBUE, XapaKTEPUCTUKUTE U HACTPOUKUTE HA pEICHHUTE 3alIUTH HA OCHOBHUTE YCTPONCTBA U
CHOPBKEHUSI M3IOJI3YBAaHU EJIEKTPOCHEPreTUKaTa — MPEXH, TpaHCPOpPMATOpH, TEHEpaTOpH, IIUHH,
JIBUTaTEIIH.

OIMMCAHUE HA UCIWMIIVIMHATA: B kypca ce pasriiexaar OCHOBHUTE THUIIOBE 3alllUTH -
MaKCUMAaJHOTOKOBH, TOCOYHM TOKOBH, JUCTAHUMOHHU M JU(PEpPEeHIMAIHU 3alUUTH U TAXHOTO

MPUIOKEHUE B PA3NpPENCIUTEIHUTE M B NPEHOCHUTE MpPEXH. 3allUTUTE Ha T'€HEpaToOpH,
TpaHcHopMaTOPH, CICKTPUICCKH MAIIIMHA ¥ IIIMHU CE PA3MICKAAT CIIPSIMO TEXHUTE TUITHIHH aBapUWHN
pexxumu. B nexuuunre, Hape ¢ U3IM0JI3BAHETO HA peJieTa 3a 3alluTa U Ha €JIeKTPOMEXaHUYHU pesleHHU
3alllUTH, CE€ AaKIEHTHpPa BBPXY LU(PPOBU YCTpOMCTBAa 3a 3allUTa - CTPYKTypa, MaTeMaTHYeCKH
anroputMu, u T.HaT. [lo Bpeme Ha nabopaToOpHHUTE YHNpaKHEHUS, CTYACHTUTE MPUA0OUBAT 3HAHUS U
YMEHHUS J]a TECTBAT U HACTPOUBAT IU(PPOBU peeiHU 3alIUTH.

HNPEANNOCTABKM: /luciunnuHara ce 0a3upa Ha 3HaHUS NPUIOOUTH B KypcoBeTe no TeopeTnuna
€IIEKTPOTEXHUKa, Enexkrpuueckn MammHu, Enexrtpudyeckn amapatu, EnekTpoeHepretnka u
Enextpuuecku mpexu u cucremu. METO/I 3A TTPEITOJABAHE: JlekuuuTte ce mpoBexaaT ¢
U3IIOJI3YBAaHETO Ha MynTHUMenus. JlabopaTopHHUTe yNpakHEHHs ce MPOBEXJIAaT B CbOTBETCTBUE C
PBKOBOICTBOTO 3a YIIPaKHEHUS.

HpOTOKOHI/ITe OT YIIPpa’)KHCHUATA CC IPOBCPABAT U 3alIUTABAT IIPEA PBKOBOAUTEIIS Ha YIIPA)KHCHUCTO.
Bceuuku HCO6XOI[I/IMI/I MaTCepHraJId NPCABAPUTCIIHO CC IIPEAOCTABAT HAa CTYACHTHUTC.

E3UK HA ITPENTIOJJABAHE: bearapcku

METOJIU HA U3BIMUTBAHE: Tlucmen u3nur B Kpast Ha cemecTbpa. O1ieHKara € ycpeaHeHa OlleHKa
OT 3alIUTaTa Ha MPOTOKOJHU OT JlabopaTtopuu yrnpaxkHeHus (20%) u ot uznuta (80%).

HNPEINIOPBUYNTEJHA JINTEPATYPA:
1. Buues C. 3amucku no peneitHa 3amura (CD);

2. AspamoB H. OcHoBu Ha peneitnara 3ammuTa. C., Texanka, 1984;

3. Horowitz S,, A.Phadke. Power System Relaying, J.Wiley&Sons, Ltd, 2008;

4. Networks protection and automation guide, Areva, 2005.

5. Henemues H., [ludpoBu peneiinn 3anuTH 1 aBTOMATU3AIMs B UHTCITUTEHTHUTE €IIEKTPUUECKH

mpexu, TY-Codus 2012r.



mailto:mishel@tu-plovdiv.bg

XAPAKTEPUCTHUKA HA YYEBHATA JUCIMIIVIMHA

HanmMeHnoBaHue Ha AUCIUILIMHATA: Koa: MpEE 05.1 CemecTtnp: 3
BexTOpHO ynpasJ/ieHHEe HA eJ1eKTPHYEeCKH

MAIIMHU

Bun Ha 00yueHueTo: UYacose 3a ceMecTbp: Bpoit kpenutu:
Jlexum u 1abopaTOpHU yHpaKHEHHS, KYPCOB J Cy Iy 5
mpoekT - A 30 0 30

JEKTOPU: 1. Jlon. n-p UBan ﬁocnq)OB Kocros /®EA/, kareapa “CY”, Ten.:+35932659526,
ijk@tu-plovdiv.bg; 2. ri.ac. A-p uwk. Bacun Ipam6anos, e-mail: v_drambalov@tu-plovdiv.bg

CTATYT HA JUCHUIIVIMHATA B YYEBHATA TIPOI'PAMA: MW30upaema yueOHa
JIUCIMILTAHA 32 CTyleHTH oT cnenuanHoct “Enexkrporexnuka” Ha ®EA mpu TY-Codwus, Ounman
[TnoBaMB, 06pa3oBaTEIHO-KBATH(UKAINOHHATA CTEIICH “‘MarucTsp’.

HEJIX HA VYYEBHATA JUCIWMIIJIMHA: Jla pa3mMpd 3HaHWSITa Ha CTYACHTUTE 3a
MaTeMaTHUYECKOTO ONUCAHUE, CTPYKTYPUTE, alTOPUTMUTE U CbBPEMEHHHUTE CPE/ICTBA 3a YIpPaBIECHUE
Ha eJEeKTPUYECKH MAIlMHHU 32 MPOMEHJIMB TOK: acuHXpoHHH (IM), cuaxponHu (SMPM) u BeHTHIHO-
uHAykTOopHU (SRM). OCHOBHO BHMMaHHME € OOBPHATO Ha BEKTOPHUTE MOJXOIM 3a yIpaBlieHHE Ha
SJIEKTPUIECKH MalliHU, KOUTO C& OCHOBABAT HA METO/A 32 BEKTOPHO MPE/ICTABsIHE Ha IPOMCHJIMBH B
MPOCTPAHCTBO HA CHCTOSHUETO. PasriefaHm ca OCHOBHH CXEMH, METOAM M XapaKTepUCTUKU Ha
¢dbopMHpaHeTO Ha yNpaBisABallld CUTHAJIU Ha CUJIOBHU IIOJYIPOBOJHUKOBH IpeoOpasyBaTenu, KOUTO ce
W3M0J3BAT IHUPOKO B 33/IBKBAHUATA 32 TIPOMEHIIUB TOK. B 0bIHEHHE KBM TPaJULIUOHHUS TTOAXO]
KbM BEKTOPHOTO YIpaBJIEHHE C AMPEKTHA M MHAMPEKTHA OpPUEHTALus ca pas3IiieJaHd IpUMepH 3a
MUQPPOBO PENCHHO BEKTOPHO YIpaBJICHUE, MU(POBO aJalTUBHO BEKTOPHO YIpAaBJICHHE ChC U 0e3
U3M0JI3BAHETO HA CEH30p 3a BIJIOBO 3aBBPTAaHE U TUPEKTHO YIPaBJICHUE HA BHPTALIMA MOMEHT.
OIMMCAHUE HA JIMCHMIIVIMHATA: OcHOBHH TeMH: BbBeleHHE BBB BHCOKOKAYCCTBECHHUTE
€JIEKTPO3a/IBHKBAHUS, MATEMATHIECKH ¥ CUMYJIALIMOHHU MOJIEH Ha MallMHU 3a noctosiHeH (DCM) u
npomensiiB Tok (ACM: IM, SMPM u SRM), cunoBu mnpeoOpasyBarenu ¢ pazmmuam HINUM u
MIPOCTPaHCTBEHO BeKTOpHM SVPWM monynaiuu, BEKTOPHO yHpaBiI€HHE Ha IPOMEHIMBOTOKOBHUTE
MallMHU — JAWPEKTHO/MHAMPEKTHO W CEH30pHO/0e3CeH30pHO, HaOIIoAaTeNd W OLEHUTEeNH Ha
napamMeTpH U KOOPJIMHATH, IPSKO yrpaBieHue Ha BbpTAmus MoMeHT (DTC) Ha TpOMEHIMBOTOKOBUTE
MAaIlHH.

METOA 3A TIPENNIOJABAHE:Jlexkiuu u 1a00opaTOpHU YHpaKHEHMs, M3IbJIHABAHU 11O
PBKOBOJICTBO C MPOTOKOJH, HW3pa0OTBaHM OT CTYISHTUTE W 3allUTaBaHU B YacOBETE Mpen
IpenojaBaTes.

HPEJANIOCTABKM: “EnexrpomexanindHu ycTpoicTsa’, “Enexrprdecku mmeppannst” 1 “Enextponrka’.
METO/IN HA U3NNIUTBAHE U OLLEHABAHE:M3nut cinex kpast Ha 1-Bu ceMecTbP.

E3UK HA IPENTOJTABAHE: Gbarapcku

HOPENOPBUUTEJIHA JIUTEPATYPA: 1. Bolton W., Mechatronics. Electronic Control
Systems In Mechanical And Electrical Engineering, Sixth Edition, Pearson Education, 2015, p.663,
ISBN 978-1-292-08159-5. 2.  Liuping Wang, Shan Chai, Dae Yoo, Lu Gan and Ki Ng, PID and
Predictive Control of Electrical Drives and Power Converters using MATLAB®/Simulink®, First
Edition, 2015, John Wiley & Sons Singapore, ISBN: 9781118339442, Pages: 344. 3. Chiasson J,
Modelling and High-Performance Control of Electric Machines, John Wiley & Sons Inc., 2005, ISBN
0-471-68449-X (cloth), p.709. 4. John J. Craig, Introduction to Robotics: Mechanics and
Control, Pearson Education Limited, 2014, Third Edition, p.369. 5. Steven A. Frank, Control
Theory Tutorial, Basic Concepts Illustrated by Software Examples, SpringerBriefs in Applied
Sciences and Technology, 2018, ISBN 978-3-319-91706-1, ISBN 978-3-319-91707-8,
https://doi.org/10.1007/978-3-319-91707-8, p.112. 6.  Rik De Doncker, Duco W.J. Pulle, André
Veltman, Advanced Electrical Drives, Analysis, Modeling, Control, Springer, 2011, e-ISBN 978-94-
007-0181-6, DOI 10.1007/978-94-007-0181-6, p.475. 7. KoctoB U., I'. iBanoB, PbKoBOACTBO 3a
mabopaToOpHU YHpaXHEHUS 10 YIpaBleHHE Ha eleKTpo3aaBmwkBaHusTa, 1lmoBaus, 2014, c.100. 8.
Kocros U., I'. MBaHoB, PBKOBOACTBO 3a KypcOBO IPOEKTHpPAHE U CEMHHApHU YNPaKHEHUS II0
yIpaBieHHE Ha eJeKTpo3aaBwxkBanusaTa, I[lnosmus, 2014, c.140. 9. W . Kocros,
Enextpo3anBuKBaHUS ¢ IOCTOSHHOTOKOBH, aCHHXPOHHH W CHUHXPOHHH JBHUTaTelH, Y4eOHO mocodue,
[TnoBnus, 2016, ISBN 978-619-90128-0-2.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa quciuminHa: | Kox: MpEE(5.2 CemecTbp: 3
KoMnioTbpHO cuMyJiMpaHe Ha Npouecu 1
eJIeKTPUYECKH CUCTEMHU ¢ KOMYTalus

Bun Ha o0y4enuero: Cemectpuanen xopapuyM: | bpoit kpeauru: 5
Jlexmum (JI) JI—30 gaca
Kypcos mpoexkr (KIT) JIY — 30 gaca

JEKTOPM):

Jon. n1-p umx. Mean Xamkues (DEA), ten.: 032 659-686, e-mail: hadzhiev@tu-plovdiv.bg
Hou. a-p unx. {nan Manamos (PEA), ten.: 032 659-687, e-mail: deanmalamov(@abv.bg
Texundecku ynuBepcurer-Codust

CTATYT HA JUCIIMIIVIMHATA B YYEBHUSA IJIAH: N30upaema ydeOHa IUCIMIUIAHA
3a pemoBHU cTyAeHTH mo crenuanHoct “Enexrporexnuka” Ha ®akynrer “Enekrponuka u
aBTromatuka” Ha TY-Codus, ¢pmman [Inoaus, nmombiaBamo odydenue 3a OKC “maructsp”, 3a
3aBBPIININ “npodecrnonaneH OakanmaBbp‘ oT npoQeCHOHATHO HamnpaBJlieHUE
5.2 EnexTpoTexHuKa, eIeKTPOHUKA U aBTOMATHKa, 001acT 5. TexHnyecku HayKu.

HEJU HA YYEBHATA JUCHHUIIJIMHA: Crnen 3aBbpIIBaHE Ha Kypca CTYIEHTHUTE
MOJTy4aBaT 3HAaHMS 3a KOMIIOTBPHOTO CHMYJIHMpAHE Ha NMPEXOJHM IPOLECH NPHU BKIIOYBAHE U
U3KJII0YBAHE Ha €JIEKTPUYECKU BEPUTH IIPU HOPMAJIEH M aBapHeH PEXKUM.

OIMUCAHUE HA JIMCIUNJIMUHATA: OcHoBuu Ttemu: Ilpexomnu mpouecu B

KOMYTAllMOHHUTE amnapaTd IMpHU BKIIOYBAHE B eJeKTpuueckutre Mpexu; [Ipexonnu mpouecu B
KOMYTAallMOHHUTE amapaTH IpH M3KIIOYBAaHE B EJIEKTPUUYECKUTE MpexH; Bb3craHOBsBaIo
Halpe)XeHHe B €HOYECTOTHU U JIBYYECTOTHHM MpexH; IIpexoaHu mporecu npu KoMyTaus Ha
Bepura ¢ npeo0diiagasall KanauTHBEH ToBap; Bbh3cTaHOBsBAIIO HaNpeKeHHE PU U3KITIOUBAaHE Ha
IbJIra JMHUSA TIPU Tpa3eH XOJ U KbCO chelquHeHue; llpexonHu mpouecu nmpu KOMyTauus Ha
Bepura ¢ mnpeobiajnaBalll HWHAYKTHBEH ToBap; Ilpouecu mnpu BKIIOUBaHE M M3KIOUBAHE Ha
TpaHcopmarop Ha mpaseH xox; [IpexoaHu npouecu Npu HOPMaJeH M aBapHeH PeXHUM B MPEXH C
JUPEKTHO 3a3UMEH 3Be3/leH LeHThp; [IpexomHu mporecu npu HOpPMajeH W aBapueH PEXUM B
MPEXH C U30JMPaH 3BE3/1€H LIEHTHP.

HOPEANOCTABKH: Bucma Marematuka, @usuka, TeopeTnyHa  elEKTPOTEXHUKA,
Enextporexnuuecku Matepuanu u [Ipunoxkenue u n3noi3BaHe Ha KOMITIOTPH.

METO/ 3A HPENNOJABAHE: Jlekinu u 1abopaTopHu yrpaxHeHus. JIeKIuu, moIroTBeHH 3a
MYyJITUMEAUAHO TMpeJCTaBsiHE M Ja0OpaTOPHH YNPaKHEHUS Ha KOUTO C€ MpPOBEXAAT Ha
KOMITIOTBP.

METOAU HA M3INUTBAHE W OHEHABAHE: JlaGoparopHu ympaxHeHus (25 %) u

nmucmeH m3nut (75 %).
E3UK HA MMPEIMMOJABAHE: Onirapcku

OPENOPBYUTEJHA JIMTEPATYPA: 1. Horos II., Ilpexoguu mnpouecu B
enekrpoeHepruiinute cucremu — uvact I, Texmmka, Codus, 1992; 2. Anekcanmpo A.,
Enexrpuueckn amaparu, Codus, 2004; 3. MacmapoB U., Enexrpuyecku amaparu, Codus,
Apanrapn mpuma, 2013; 4. dparomupoB T., U. Sues, Enexkrpuuecku amapaT 3a BHUCOKO
Hanpexenne, UK “ICON”, 1994; 5. I'enoB JI., TeopeTHuyHH OCHOBM Ha EJIEKTPOTEXHUKATA,
Texnuka, Codus, 1991; 6. Robert Morel, Low —Voltage Cirquit Breaker: Breaking Techiquee,
Technical Publication (ect 154), Schnieder Electric, June, 2000.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHHUIIVIMHA

HanmenoBanue Ha yyeOHaTa Koa: MEE05.3 Cemectsp: 1
JTUCIUTUINHA:
EnexrpocnadnsiBane n
eJIEKTP0o003aBexIaHe
Bup Ha 00yueHueTo: CemecTpuaneH XopapuyM: Bpoii kpegutu: 5
Jleknumn; JI — 30 gaca;
JlaGopaTopHH yIpa>KHEHHS; JIY — 30 yvaca;
Kypcos npoexr. ITo n360p.
JIEKTOP:

Jou. n1-p Cranmmup Credanos, (DEA), katenpa “Enekrporexnuka”, ten.: 032659512, e-mail:
glasst@tu-plovdiv.bg,
Texumuecku YHuusepcuret - Codus, ¢punuan [1noBnus;

CTATYT HA JUCHHUIIVIMHATA B YYEBHATA IIPOI'PAMA: M30upaema qucuMIDIMHA 32
penoBHH cTyaeHTH N0 crienrainHocT “Enekrporexnnka” Ha ®EA nHa TY-Codus, Ounman [LnoBaus 3a
o0pa3oBaTenHO-KBATM(UKAIIMOHHATA CTETICH “MarucTsp’.
IHEJN HA YYEBHATA JUCIHUIIJIMHA: [len Ha TUCHUIUIMHATA € CTYJEHTUTE Jla CE€ 3alO3HasAT
CbC CTPYKTypaTa M OpraHu3alMaTa Ha eJEeKTPOCHAOJUTENTHaTa CHUCTEMA, EJIEKTPUYECKUTE TOBAPH
CXEMHUTE Ha paslpelesIuTesIHaTa Mpeka, n300pa Ha eJIeKTpOJBUraTesIM U ChbBMECTHaTa UM paboTa C
pabOTHU MEXaHU3MHU, €JIEKTPO003aBEkKIAHETO HA MOAEMHH, TOMIICHH U BEHTWJIATOPHU CUCTEMH.
ONUCAHUE HA JJUCHHUIIJIMHATA: OcHoBHu Temu: EHepruiiHu pecypcu, CTpyKTypa Ha
eJIeKTpOeHepruifHata cuctema; EnexkTpudeckd TOBapyM M TOBapoBM rpaduid, KauecTBO Ha
enekTpuyeckara eHeprusi; OCHOBHM H3YHCIIMTENIHU TOBApH, KOHCYMAllMsATa Ha €JIEKTPOEHEeprus u
KOMIIEHCHUpallaTa MOIIHOCT; EnekTpuueckn Mpexu - Bb3IyLUIHU U KaOEJTHU €JIeKTPOIIPOBOAHU JIMHUM;
Pasnpenenurennu ypenou. Tpanchopmaropu, npekbCBaYM, pa3eqUHUTENN, TOKOBH U HalpeKCHOBU
U3MEpBaTeIHN TpaHC(POpMaTopu; YpaBHEHHE Ha ABIDKCHHETO Ha EIEKTPO3aABIKBaHeTo. M300p Ha
€JICKTPOJIBUTATENIM [0 HOMMHAJHH JTaHHHU, TUI ¥ MOIIHOCT; EneMeHTH Ha cucTeMuTe 3a ynpaBieHHE
Ha €JIEKTPO003aBEeIKAAHETO - allapaTH 3a YIpaBICHUE U 3alUTa, U3ITBIHATEIHN YCTPOiicTBa, M300p HA
amapaTy 3a ynpasJieHue U 3amura. Enekrpoo03aBexiane Ha MPOMUILIICHH MEXaHU3MH.
METO/ 3A HPENOJAABAHE: Jlekuuu. JlabopaTopHUTE yHpaskHEHHS TOMTBJIBAIIN TO3HAHUATA OT
JEKIIMOHHUS KypC M CTioMaraT 3a MpuI00rBaHe Ha pakTuiecku ymeHus. Kypcosa paboTa ¢ onmcanue
Y 3aIIHTA.
HNPEJAINOCTABKM: /luctiuiinHaTa € MPSKO CBBP3aHa C MPEIXOXKIAININ 5 CHSIHATHHA JUCITUTUTITHI
ot Oakanasbpckus Kypc — BpEEO1, BpEE02, BpEEO3, BpEEOS, BpEE09, BpEE15 u BpEE21.1.
E3UK HA ITPENTOJABAHE: brarapcku.
METOJAU HA M3NUTBAHE: M3nur B kpast Ha cemecTbpa (70%), n1abopaTOpHU yHpaKHEHUS
(10%), kypcoB 1poekT (20%). Kypcos nmpoekT ¢ orenka 15™ cenmura.
HNPENOPBYUTEJIHA JIMTEPATYPA:
OcHoBHa JiMTepaTypa
1. KupueB B., K. flneB u M. I'eoprues, Enextpuueckun Mpexu CpeIHO U BUCOKO HaIpeKeHHe,
Jletepa, 2006.
2. IlnarukanoB Ct. EnekrpocHaOpasiBaHe Ha NPOMHIUICHHW MNPEANPUSTHS - 3amucku. TY —
I'a6poBo.
3. CrosnoB Cr. 1. llanes, Enexktpoo63aBexxaane Ha mpou3BoacTBenu arperatu, Codust Texnuka,
1990.
4. BacuneB H. C. CunepoB, PEKOBOICTBO 32 MPOSKTHPAHE HA €IEKTPOCHAOMUTEITHH CHCTEMH Ha
npomunuiern npeanpustus, Copus, Texnuka, 1991.
5. Angpees X., EnekTpuuecku Mpeu U CUCTEMHU — PhKOBOJICTBO 32 KypCOBO IPOEKTUPAHE,
Pyce, PY ,,Auren Ksaues”, 2000.




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJINHA

HanmenoBanue Ha yueOHATa TUCITUTLTAHA! Komx: MpEE0S.4 CemecTnp: 3
Wu:KeHepHU METOIH 32 ONTHMH3ALHSA
Bun Ha 00y4eHwuero: UYacose 3a ceamuna: | bpoii kpenutu: 5
Jlexnmu, JI — 30 gaca
Jlabopatopuu ynpaxuenus (JIY)/ Cemunapuu CY —04aca
ynpaxaenus (CY) JIY — 30 gaca
Kypcos mpoexT (KIT) KII — o u360p
JEKTOPHU:

noit. a-p uax. Crauumup Credanos (PEA), tel.: 032659512, e-mail: glasst@tu-plovdiv.bg
no1l. A-p uex. Mumo Marmaakos (DEA), tel.: 03659685, e-mail: mishel@tu-plovdiv.bg
Texunuecku yauBepcureT — Codust

CTATYT HA JUCIMIIJIMHATA B YYEBHUS IJIAH: 3agwmmxurenHa w3bupaema

yuyeOHa JMCUMIUIMHA 32 CTYJIEHTUTE OT chenuanHocT “EnekTpoTexHuka”’, o0pa3oBaTEHO-
KBaT(UKAIIMOHHA CcTereH “Maructhp”’, Ha PakynterT EnekrpoHnka m ABTOMaTHKa MpH
Texandyeckn yHuBepcuteT — Codus, mpodecuoHanHo HampasieHue 5.2 EnekTporexHmuka,
CJIEKTPOHMKA W aBTOMaTuKa, obnact 5. TexHnueckn HayKu

HEJIN HA YYEBHATA JUCHHUIIJIMHA: llenta Ha yueOHHUS Kypc € 4pe3 JEKIHMOHHHS
MaTepHal U MIPOBEKAAHUTE YIIPAKHEHUS CTYICHTUTE J1a € 3all03Hasi ¢ METOIM 3a pelIaBaHe Ha
ONTHMH3AIMOHHU 3aJadyd B oOJacTTa Ha EIEeKTPOCHEpPreTHKara W Ja OpUIoOusT
HEOOXOMMHTE 3HAHUS, HY’)KHH UM 332 CAMOCTOSITEITHO TPHJIAraHe MPH Pa3TudHU CUTYAIlMH OT
MpaKkTHUKaTa.

OINMNCAHUE HA JUCHHUINJMUHATA: JlucuuruimHata 0oOXBallla BBIPOCH, CBBP3aHH C
NPWIOKEHHE HAa MaTeMaTHYECKH METOAM M CO(PTyepHH TMaKeTH 3a peliaBaHe Ha 3a7addl B
o0JlacTTa Ha eJIEeKTPOCHEepreTMKaTa W eJCKTPOCHEPrHiHUTEe CcucTeMu. M3ydaBa ce
MPWIOKEHUETO Ha TEOpHUATa Ha rpadUTe W M3YUCISBAHE HA PEKUMHUTE B CIOXKHO 3aTBOPCHU
CJIEKTPUYECKHM  MPEXH  Ype3  MaTPpU4YHO  IpPEeCMITaHe, XapMOHMYEH  aHaiu3 B
€JeKTPOCHEPTUMHUTE CHUCTEMM, JIMHEMHO M HEJIWHEWHO ONTUMHUpaHe, MaTeMaThudecKka
CTaTUCTHKA, TEOPUATA HA WUTPUTE U TEOpUATAa Ha EKCIIEpUMEHTa, MaTeMaTW4YHaTa TEOpHus Ha
HaJIeXKAHOCTTA U METOIU 32 MPOTHO3HPAHE B €JEKTPOCHEPreTHUKATA.

HOPEAMOCTABKMH: KypchT Jiekiyu U ynpakHeHHs: ce 0a3upa Ha 3HAHUSTA HA CTYJICHTHUTE
no Maremaruka, Enekrpoeneprervka, Enekrpuuecku Mpexu.

METOJA HA TIPENIOJABAHE: Ilpu wu3HacsHETO Ha JIEKIMHTE C€ M3MO0J3BaT
MyITUMEIUHHN Tpe3eHTanuu. JlabopaTopHuTe yhOpakKHEHHs BKIIOYBAT pellaBaHe Ha
KOHKPETHH 3a/1a4¥ ¢ U3I0JI3BaHe Ha KOMMIOTPHU U coTyep 3a 00paboTKa Ha JaHHH.

METOJIH 3A UBIIUTBAHE U OLIEHSABAHE: [IucMmeHn u3nuT cien Kpas Ha ceMecTbpa ¢
npoabKUTeaHocT 1o 2 4vac (70%), naboparopuu ynpaxkHeHus (20%) u yyactue B JEKIHU
(10%).

E3UK HA TPENTOJAABAHE: brarapcku

INPEINOPBUYUUTEJIHA JIMTEPATYPA: 1. Horos ILLH., CHU. Henemuesa, OcHOBHU
MaTeMaTUYHU TOJIXO0Iu B enekTpoeHeprerukara, ISSN 1312-3920, 1, 2018.; 2. Horos II. H., C. U.
HenenmueBa, MaTemMaTnyHu METOJM 3a WH)KCHEPHH H3CIICABAHHS B elekTpoeHeprerukara, ISSN 1312-
3920, 2, 2018.; 3. HememueBa C. M., M. Manankos, W. Jlazapos. [lpunoxkeHne Ha Teopusita Ha
BEPOATHOCTUTE W MaTeMaTH4yecKaTa CTaTUCTHKA B eJekTpoeHeprerukara, ISSN 1312-3920, 6, 2018.; 4.
Henenmuesa C. 1. PpkoBOACTBO 3a pelraBaHe Ha 3a/adyd IO €EKTpUYECKH Mpexu U cucremu. ISBN
978-619-167-243-1. Codusa, M3n. wa TY-Codus, 2016.; 5. MamaukoB M., Kpatkocpouno
MPOTHO3MpaHe Ha enekTpuueckure toBapu, Uza. Ha TY-Codus 2019 r.; 6. Byukos, U., C. CrosiHOB.
MaremaTru4yecko MOJISIMPaHe U ONITUMH3AIUS Ha TeXHoJornyHu o0ekTu. Texuuka, Codus, 1980, 1986.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOnata nuciumiuHa: | Koa: MpEE06.1 CemecTbp: 3
CrnenmajiHi eJIeKTPUYeCKUd MAIIMHU U
anapatu
Bun Ha o0y4enuero: Cemectpuanen xopapuyM: | bpoit kpeauru: 5
Jlexmum (JI) JI—30 gaca
Jlabopatopuu ynpaxuenus (JIY) JIY — 30 gaca

JEKTOPH):

Jon. n1-p umx. Mean Xamkues (DEA), ten.: 032 659-686, e-mail: hadzhiev@tu-plovdiv.bg
I'n. ac. a-p umxk. Bacun pam6anos (PEA), Ten.: (032) 659-687, e-mail:
v_drambalov@tu-plovdiv.bg
Texundecku ynuBepcurer-Codust

CTATYT HA JUCIIMIIVIMHATA B YYEBHUA IIJIAH: N30upaema ydeOHa IUCIMIUIAHA
3a pemoBHU cTyAeHTH mo creuuanHoct “Enexrporexnuka” Ha ®akynrer “Enekrponuka u
aBTromatuka” Ha TY-Codus, ¢pmman [Inoaus, mombiaBamo odydenne 3a OKC “maructsp”, 3a
3aBBPIIMIN “npodecrnonaneH OakamaBbp‘ oT npoQeCHOHATHO HamnpaBJlieHUE
5.2 EnexTpoTexHHKa, eIeKTPOHUKA U aBTOMATHKa, 001acT 5. TexHnuecku HayKu.

HEJU HA YYEBHATA JAUCHMIIJIMHA: llenta Ha JUCHUIUIMHATA € CTYAEHTUTE [a
NpUAOOUAT pa3lIMPEeHH OCHOBHHU TEOPETHYHM 3HAHUS M MPAKTUUYECKU YMEHMs 3a KOHCTPYKIIMH,
MIPULIMII HA AEUCTBUE U BUOBE CIICLUAIHU EICKTPUUECKH MALINHU U anlapaTy.

OINMMCAHUE HA JUCIHUIIJIMHATA: Moayn “CrneuudanHu €IeKTPUYECKH MAIUHU® &—
OcHoBau temu: TpanchopmaTopu 3a mpeobpasyBaHe OposT Ha (aszure, TpaHnchopmaTopu 3a

npeoOpa3yBaHe Ha uyecrorara.TpaHcdopmaropu 3a IbroBo 3aBapsBaHe.TpaHchopmaropu 3a
M3MUTBAHE HA H30JIALMATa HAa MalIMHU M ChopbkeHus.«lluk» TpaHcdopmaropu (3aBbpTaiiu
Tpancpopmaropu), Dazoperynatop, CrernuaiHd MalIMHU 3a TMOCTOSHEH ToK:beskonexTopHu
JIBUTaTeIN 3a MOCTOSHEH TOK, BHCOKOMOMEHTHM JIBUTaTeNn 3a MOCTOSIHEH TOK, I'eHeparopu c
KOMOUHMpaHO Bb30yxknaHe, Enexrpomammuau ycunBatenu, CrenkoBu aBuratenu, Cencunu,
MarsuroxuipoJMHaMU4ecKku reHepaTtopu, EnekrpomammHHu npeoOpasoBarenu. EnHoxoTBeHH
npeoOpa3oBaTey Ha MOCTOSTHHEH TOK B npomennaus, JIIT ¢ momynpoBoAHUKOBH KOMYTaTOPH,
VYHEBepcalleH KOJIEKTOPEH JBIIMraTel. ACHHXPOHHH TaXOTCHEPAaTOpH, MMOCTOSHHOTOKOBU
TaxoreHepaTop, JINHEWHN 1 AbrOBU aCHHXPOHHU JIBUTATENN, PEakTHBHI CHHXPOHHH JABHUTATEIIH.
ACWHXpOHHH W3IIBJIHUTENHH aBurarend. Ha 0a3ata Ha CHOTBETHHS MaTeMaTHUEH arapar e
pasrienaHa (Qu3MYECKaTa CBHIIHOCT Ha EJICKTPOMArHUTHHUTE SIBJICHUS B  CIICHUAIHUTE
eJIEKTPUYECKH MaImuHU. V3BeIeHH ca OCHOBHUTE 3aBUCHMOCTH OT TEOPHATA Ha CIICIHATHUTE
CIIEKTPUYECKH MaIlnHU. JISKIIMOHHUAT MaTepuall € TpEeACTaBeH OT TJeIHa TOYKa KAaKTO Ha
TEOpHsTa, Taka W Ha MPAKTHYECKOTO MPWIOKEHHE Ha EIEKTPHYECKUTE MAIIMHU B CHEPTreTHKATA,
aBTOMATHKAaTa M €JIEKTPO3aABIKBAHHSATA.

Moaynaer “CrenuaniHu €NeKTPUUYECKH amapaTtd’ 3alo3HaBa CTYJIEHTUTE C YCTPOMCTBOTO,
NpUHIMNA Ha paldoTa, XapaKTEpUCTUKU U BHJOBE EJEKTPUYECKHU amapaTd CbC CIEHUPpUIHO
npeHa3HadeHrne. TakuBa EJIEKTPUUYECKH arapaTtd ca padoTeIuTe B TPAHCIIOPTHH CPENCTBA,
pyaHUIM ¥ T.H. HAKoW OT Te3m amapaTu ca MOIUIOKEHHM Ha JEHWCTBHETO HAa arpeCUBHU CPEIU:
XUMHYECKU Ta30Be (CEPHHU, a30THU U JAP. CbEAUHEHMS), KUCEINHU, OCHOBH M Ap. Jpyra 4act ot
TSX ca TOMJIOKEHH Ha yAapH, BUOparuu, ycKkopeHus u T.H. [lopaau ToBa, Te3u amapat TpsOBa aa
YIOBIICTBOPSIBAT W CHEUM(UIHN W3UCKBAHUS KAaTo OBP30ACHCTBUE, TOYHOCT, YYBCTBUTEIHOCT,
B3pHUBOOE30ITACHOCT, YCTOMYMBOCT Ha MEXaHWUYHH BB3JEHUCTBHS W np. Pasrmemanu ca pa3nudHU
BHUJIOBE €JIEKTPUYECKHU M E€JIEKTPOMAarHUTHU CEH30DH, anapaTd 3a 3alluTa OT TOKOBE Ha yTeduka,
YCTpOMCTBa 3a 3aIKTa OT NPEHANPEKEHHS U IP..



HOPEANIOCTABKHN: ®usuka, TeopernyHa enekTpoTexHuKa, Enextponuka, Enextpuuecku
MaiuHy, Enextpudecku anapatu, KomyranuonHa TexHuka.

METOJ 3A HPEHNOJAABAHE: Jlekuuy, NMOATOTBEHH 3a MYJITUMEAHMHO NPEACTaBSHE H
7a00paTOpPHU YHpPaKHEHHsT HAa KOUTO C€ IPOBEXKJIAT EKCIEpPUMEHTH [0 TeMaTHKaTra Ha
JIEKIIMOHHUS MaTepHal..

METOJAU HA M3NUTBAHE MW OLEHABAHE: Kpaiinata omenka ce ¢opmupa OT JBE
KOHTpOJIHU pabotu npe3 cemecTbpa (75%) u nabopatopau ynpaxHerus (25%).

E3UK HA TPEMMOJABAHE: 6bnrapcku

HPEINOPBUYUTEJHA JIUTEPATYPA: Monayn ,,CrienpanHu eneKTpudeckn Mamuan ;1.
HonueB JI..Crapynckum FO.Cnemmanau enekrpumdeckn wmammuau, Texamka Codus 1990;
2. AnurenoB A., JI. JumutpoB. Enexkrpuueckn Mammuu, dact mepBa, Codus, Texnuka, 1988;
3. Bonnex A. Enextpuuecku mamuau, Codus, Texnuka, 1978.; 4. boues C., Malku CWIOBH U
cnermamau - tpancopmaropu, Texnmka Codus 1963; 5. Kononenko E.B.»Cumaiinos
I A loperoB K. A. DiexTpudeckue MamuHbl (Crenkypc) /Y4ueOH.mocoO. aisi By30B. Bwicmias
mkona, M., -1975,- 279 c.; 6. 274. ®ounepa C. , [IBapu b. CBepxmpoBoasiye MallMHbI U
ycrpoiictBa. [lepeBos ¢ anrn. n-pa ¢uz.-mat. Hayk E.}O. Knumenko, Mup,M., 1977, - 763 c. ;
7. CoxonoB E. Uscnenpane u m3nuTBaHe Ha enekTpudecku mammuu, Codus, Texnuka, 1977.;
8 HonueB JI., MwureB E., boxunoB I'. PbpKOBOACTBO 3a ceMHMHapHU YIpaXHEHHUS IO
enekrpuueckn MamuHu, Codust, Texnuka, 1976. 6. lumutpos /., Bakmues U., Cotupos /1.,
CrostHoB M. PBEKOBO/ICTBO 32 M3NMUTBaHe Ha enekTpuiecku mamuau, Codust, Texauka, 1991.

Moayn ,,Cnemmamam enexktpudecku amapatu’: 1. BJIC  10880:1983 - CropbxeHus
SIIEKTPUICCKH PYyJHUYHH. ATapaT 3a 3alluTa OT TOKOBETE Ha yTEUKa 32 MPEXKH C HAIPEKECHHUE
mo 1200 V ¢ m3onmpaH 3BE3ICH MEHTHP. TE€XHUYECKM W3WCKBAHUA M METOAM 32 HM3MUTBAHE;
2. BAC 17119:1990 - YcrpoiicTBa 3a 3amuTa OT KOMYTAaIl[MOHHU NPEHANPEKEHHSI Ha TOA3EMHUTE
€JeKTPUUECKH MpEeXHU BBB BbIIMIIHUTE pyaHuny; 3. XuHoB K., M. Macnapos, Enexkrpuuecku
amapatd 3a aBToMarukarta, ABanrappa llpuma, Codwmsa, 2014, ISBN 978-619-160-428-9;
4. Macnapos U., Enekrpuuecku anapatu, ABanrapj [Ipuma, Codus, 2015, ISBN 978-619-160-
482-1; 5. Anexcanapo A., Enexrpuueckn amapatu, Codwus, 1999, ISBN 954-438-236-4;
6. Long M., Experimental Study on Connecting and Breaking Capacity of Low Voltage Mine
Electrical Apparatus, Journal of Physics: Conference Series, Vol. 1549, Issue 5, 29 June 2020,
DOI:10.1088/1742-6596/1549/5/052018; 7. Okamoto 1., Vibration control apparatus for
vehicles, The Journal of the Acoustical Society of America 85(4), April 1989, DOI:
10.1121/1.397901; 8. Cnenmanusupana nureparypa Ha ¢upmute ABB, Schneider Electric,
Merlin-Gerin, Siemens, Telemecanique u ap.; 9. TaeB, U. C., DnexTpuyeckne ammaparsl
AaBTOMATUKH U yIpaBieHus, Beicmas mkomna, M., 1975..



XAPAKTEPUCTUKA HA YYEBHATA JUCIIAIIVINHA

HavmenoBanue Ha AUCHUILIMHATA! Kon: MpEE06.2 Cemectnp: 3
EjeKTpOHHH YCTPOHCTBA B TPAHCIIOPTA
Bun Ha 00y4eHueTo: CemecTpuaieH Xopapuym: Bpoit xpenutu:
Jlekuuu 1 1abOPaTOPHU YIPAKHEHHS J Ccy Iy 5
30 0 30
JEKTOPH:

not. A-p Huxona ITerpoB T'eoprues TY-Codust, @umnman [Tnosnus (PEA), karenpa
“Enextporexnuka.”, Tei.: 659592, email: nikola.georgiev@tu-plovdiv.bg. n-p urx. Hukonaii [TayHkos
(DEA), Ten.:659687, e-mail: nick123@tu-plovdiv.bg

CTATYT HA JUCHHUIIVIMHATA B YYEBHATA IIPOI'PAMA: H30upaema yueOHa

JIIMCIUIUIMHA 3a CTylneHTH oT crenuanHoct “Enexkrporexnunka’na ®EA npu TY-Codwus, Dunman
[TnoBauB, 00pa3zoBaTeTHO-KBANU(UKAIIMOHHATA CTETIEH “MarucTop’.

IEJIN HA YYEBHATA JJUCHHUIIJIMHA: Jla nage Ha CTyZIGHTUTE 3HAHUS B 00IIaTa TEOPHsS U C
OCHOBHHTE MPHUHIHITN HAa pad0Ta Ha €IEKTPOHHHUTE YCTPONUCTBA B TPAHCIIOPTA.

OIMMCAHUE HA TUCIIMIIJIMHATA: OcHoBHu Temu: Perynaropu Ha HanmpekeHHE, eJ1eKTPOHHU
CHUCTEMH 3a ITbPBOHAYAIHO MyCKaHEe Ha JBHTATeNls, €IEKTPOHHW 3alajIUTENHU ypenOu, KOHTPOIHO
W3MEpBaTeNIHU ypenu U eNeKTPOHHU CUCTEMH 3a yIpaBlIeHUE.

METOJA 3A TIPENOJABAHE:Jlekunyn wu 1a0OpaTOpHA YHPKHEHHUS W3IBIHABAHA I10
PBKOBOJICTBO C IIPOTOKOJM, H3pa0OTBaHM OT CTYIEHTHTE M 3allUTaBaHU B YacoBeTe Ipex
IIpernogaBaTes.

HOPEJANNOCTABKMU: “®usuka”, “Enexrpuuecku nuzmepBanus’ U “EnexTpoHuka’”.

METOJIN HA U3INNUTBAHE N OHHEHABAHE:Tekyma orieHka B Kpast Ha 1-Tu ceMecTsbp.
E3UK HA INIPENTOJIABAHE: 0barapcku

HOPENMOPBYNTEJHA JIMTEPATYPA:1. Ummes JI, b.TpaiixoB, Enexktpuuecku ypenbu Ha
aBTOMOOMIMTE U Tpaktopute, Texuuka, Codus, 1990. 2. TpaiikoB b. Enekrponuka B aBTomMo0uIIa,
Texnuka, Codus, 1997. 3. IO.II. Umxkos, DneKTpooOOpyHIOBaHME AaBTOMOOMIECH, MaNIMHOCTPOEHE,
Hoocu6bupke 2002. 4.Tomkos I'. II., ‘Enekrponmka’, TY- Bapua, 2005. 5.Erickson R, D. Maksimovic,
‘Fundamentals of Power Electronics’KAP, Massachusetts, USA, 2016.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa quciuminHa: | Kox: MpEE06.3 CemecTbp: 3
CrnenmaJiHi KOHCTPYKTHBHU U
€JIeKTPOTEeXHHYECKH MaTepHaJIu

Bun Ha o0y4enuero: Cemectpuanen xopapuyM: | bpoit kpeauru: 5
Jlexmum (JI) JI—30 gaca
JlabGopaTopHu/ceMrUHapHU yIIpakHEHUS CVY —0 yaca
JIY/CY) JIY — 30 gaca
JEKTOPH):

qoir. A-p vk, Cranumup Credanos, (DEA), ten.: 032659512, e-mail: glasst@tu-plovdiv.bg
notr. A-p urK. Mapus 'erues, “ET 7, ten.: 032659512, email: marin2g@tu-plovdiv.bg
Texundecku ynuBepcurer-Codust

CTATYT HA JUCHUIIJINHATA B YYEBHUWSA NUVIAH: 3agemkuTenHo n3dupaema ydeOHa
JTUCIIAIIIMHA OT y4eOHHUs IiaH 3a oOydeHue Ha cryaeHTH 3a OKC ,,MarucTep‘, CrienuaiHoCT
“EnexTpoTexHuKa”, TpoeCcHOHATHO HampaBieHue 5.2. EJekTporexHuKa, €JIeKTpPOHWKA U
aBTOMaTuka, obnact 5. TeXHUYEeCKH HAYKH.

HEJU HA YYEBHATA JUCIIUIIJIMHA: Ilen Ha qucuuIuinHaTa € 1a BbBEJE CTYACHTHUTE B
eekTHMBHAaTa M TpaliHa eKCIUIoaTals Ha CHEeUUaTHM KOHCTPYKTUBHM MaTepuUalud 3a

CJICKTPUYICCKHU MAllIMHU U CHOPDHIKCHUA. Te ce XapakKTepusupar € Ha60p OT OIIpCACIICHN CBOﬁCTBa,
KOraTo CC MOCTaBAT B YCJIOBUATA HA CIICKTPOMATHUTHO IMOJIC U CC MHCTAJIMPAT B YCTpOﬁCTBa, KaTo
CC B3E€MaT Np€aABUI U3UCKBAaHHATA Ha BI[C 1 CBbOTBETHUTC MCKAYHAPOOHHU CTaHAAPTH.

OIMUMCAHUE HA JUCHUIIJIMHATA: B gucnumnuHarta “CroenyanHd KOHCTPYKTUBHH U
SJIEKTPOTEXHUYECKH MaTepuaan’ ce pasriexaar: HeeJeKTPUYHU CBOMCTBA Ha MACUBHU U aKTHBHU
JIUEJIEKTPULM, MNPOBOJHMLM, IOJXYHNPOBOAHMIM, MAarHUTHU MaTepHualM, ONTOEIEKTPOHHU
€JIEMEHTH, BJIIAKHECTO-ONTUYHU CUCTEMH, TOPUBHM KIIETKHU. M3siICHEHU ca TeXHUTE MapameTpu U
TEXHOJIOTUsI Ha U3paboTBaHEe, METOIUTE 32 KOHTPOJI Ha KAYECTBOTO M Ha/I€XKTHOCTTA UM..

HNPEAIOCTABKHU: KypchT JleKnuu U yrnpakHeHHs ce 0a3nupa Ha 3HAHMATA HA CTYIACHTHUTE 110
Marematuka, @usuka, Xumus, BEJIEKTpOTEXHHUECKH MATepUanH, BEJIEKTpUYECKH MAalluHU,
€JeKTPUIECKH anapatu, TeXHOJIOTHH B ENEKTPOTEXHUKATA U EIEKTPOHUKATA.

METO/ 3A IMTPENNOJABAHE: Jlekuyu, U3HacsHU C TIOMOIITa Ha Mpe3eHTanuu. JlabopaTopHH
yIpakKHEHHS, W3MBJIHIBAHU IO JIAOOPATOPHO PBHKOBOJICTBO W MPOTOKOIH, H3pabOTBaHU OT
CTYACHTHUTE U IPOBEPABAHU OT MPETOAABATELS.

METOJ/N HA M3INUTBAHE U OHEHABAHE: Texym KOHTpoNl B cpeiara M Kpas Ha

ceMecTbpa ¢ npoabnkuTenHocT no 1 gac (70%), nabopatopuu ynpaxuenus (20%) u yuactue B
nexuuu (10%).

E3UK HA ITPEITOJABAHE: Obirapcku

HOPENOPBYUTEJHA JIMTEPATYPA: 1. Tenue M. "Enekrpomarepuanoznanue",
yuebHuk, ISBN 978-954-8779-99-9, Jlsra mpuat OO/, Ilnomus, 2011; 2. I'enuer M.
"PpKkOBOICTBO 3a 1a0OpaTOpHH yNpakHEeHUs moenekTpomarepuanoszHanue”, ISBN 978-954-
8779-98-2, Hwra mpuat OOJ , Ilmosmus, 2011; 3. Tomopoa A.K., I'.Hroctabanos,
Enexrporexumuecku marepuand, [1b va TY-Codus, 1997; 4. .bapynos C., B. Unues b. Hukos,
,Marepuanu 1 KOMIOHEHTH B enekTpoHnkara” TY-Bapna, 2006; 5. Safa O. Kasap, Principles of
electrical engineering materials and devices, University of Saskatchewan, ISBN 0256161739,
Book No. 96173901, 2007.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHaTa quciumuHa: | Kox: MpEEQ7 CemecTtsp: 4
YuciieHH MeTOAM M MOJeJHPAHE HA
noJera
Bun Ha o0y4enuero: CemectpuaneHn xopapuyM: | bpoit kpeaurtu: 4
Jlexmum (JI) JI—30 gaca
Jlabopatopuu ynpaxuenus (JIY) JIY — 30 gaca

JEKTOPH):

Jon. n1-p umx. Mean Xamkues (DEA), ten.: 032 659-686, e-mail: hadzhiev@tu-plovdiv.bg
Texunuecku ynuBepcurer-Codust

CTATYT HA JUCHUIIVIMHATA B VYYEBHUSA IJIAH: 3angwemkurenHa ydeOHa
JTUCIIATLINHA 33 cTyjeHTH oT JombiBamo obydenne 3a OKC ,MATUCTDHP* Ha cnenuaiHoct
“Enextporexnuka” 3a ,,JIPOOECHUOHAJIHU BAKAJIABPU®, 3appprmim CrenuaaTHOCTH OT
npodecroHaaHo HampasieHue 5.2 EnexkTpoTexHHKa, €JIeKTpOHHMKAa W aBTOMaTHWka, obmact 5.
TexHUYeCKH HayKH.

HEJU HA YYEBHATA JUCIIUIIJIMHA: 3ano3HaBaHe Ha CTYACHTUTE CbC CIEIHUTE

METOJIU 32 MOJIEIIMPaHE Ha €JIEKTPOMArHUTHH I0JI€Ta — TPUMEPEH METOJ Ha KpallHUTE €JIeMEHTU
C BEKTOpPHM €JIEMEHTU U TPUMEPEH MYITUIPUJ METOA. BpBexknaHe B TeopusaTa U IpaKTUKaTa Ha
NpUAOOUINTE HAIOCIEIbK rojiiMa aKTyalTHOCT BEKTOPHU KpalHH eleMeHTH. M3BexxaaHe Ha Tpu
METOJla 3a H3YHCISBaHE HAa EJIEKTPOMarHWUTHA CWJIa C BEKTOPHM €JIEMEHTH — METOJ Ha
BUpTyaJHaTa padoTa, TEH30p Ha HANpEeKEHHETO Ha Makcyen W MEeTOJ Ha BB3JIOBaTa CHIIA.
[IpencraBsHe HAa TEOMETPUYHUS MYJITUTPUA METOA C BEKTOPHH KpallHU €JIEMEHTH. 3all03HaBaHE C
HOB YCKOPEH MYJTUTPHUA METOJ 3a aHaJIu3 Ha €JIEKTPOMArHUTHHU MOJETa, KOUTO € MHOTOKPaTHO
10-0Bbp3 OT KOHBEHIIMOHATHUS MYJITUTPHII METOJI M OT METOJ[a HAa KpalfHUTE EIEMEHTH.

OIMUCAHUE HA JIUCHUIIJIMHATA: OcHoBHM Temu: TpuMepeH MeTOoJ Ha KpalHHWTE
€JIEMEHTU C BEKTOpHU eleMeHTH. DyHKkuuu Ha gopMaTa Ha BEKTOPHHUTE KpalHU €JIEMEHTH NpH
U3MOJI3BaHE Ha NapajesieuIeNd U TeTpaeipu OT IbpBU pea. PopmynupoBka Ha [anepkus.
Koepuuuentn Ha cucremara OT ypaBHEHHs IpPH H3IOJA3BaHE HA BEKTOPHU TETpaeApu U
3axpaHBaHE OT U3TOYHUK Ha TOK. 3aJjaBaHe HA BH30YAMTEIHUSI TOK C IOMOIITA HA €NEKTPUUYECKU
BeKTOp-noreHuuan. Henunelinu 3agaun. M3uncnsiBane Ha eNEKTPOMAarHUTHA CHJIA C M3IOJI3BAaHE
Ha BEKTOPDHU KpaWHH eJleMeHTH. TpuUMepeH aHaiu3 Ha HEeCTallMOHAPHO MAarHUTHOTO IOJIEe C
BEKTOPHM KpaWHU €JIEMEHTH M 3axXpaHBaHE OT HM3TOYHUK Ha HampexeHue. ['eomeTpuueH
MYJITATPUA METOA - V- IHMKBJI, W-IIMKBA U F-IMKbI1. ['eHepupane Ha MpEeXUTE B T€OMETPUYHUSA
MyaTarpua meron. M300p Ha omepaTopH 3a peCTPUKIHUS U MPOJIOHTAIHA. MyITHTPHI METO/I ChC
cumerpuueHn ['ayc-3aiizen, yckopeH C MeToJa Ha chpersatute rpaaveHTd. CpaBHeHHE Ha
YCKOPEHUS] MYJITUTPUZ METOJ C KOHBEHLUMOHATHHUS MYITUIpua, u3nonspamy [ayc-3aiimen u c
METOJ1a Ha KpaHUTE €JIEMEHTH.

OPEANIOCTABKH: Bucma wMarematuka, @usuka, TeopeTnyHa  elNEKTPOTEXHUKA,
Enextpuueckn w™amunu, Enextpuueckum amapatu, CAD cucremn, Yucnenun wmetonu u
MOJIETIMPaHE Ha BEPUTH.

METOA 3A MNPENOJABAHE: Jleknun u mnabopaTopHu ynpaxkneHus. Jlekiuure ce
NPOBEKIAT C MOMOLITa HAa MYJITUMEIUs. YIpaXHEHUsTa ca 00e3leueHH C PBKOBOJCTBO U Ce
NPOBEKIAT B KOMIIIOTbpPHA 3aja. 3a BCAKO YNpaKHEHHE CTYAECHTHTE U3pabOTBAaT MHAMBUAYaJIEH
MPOTOKOJI, KOHTO C€ 3aluTaBa MpeJl BOJACIHS MpernoiaBaTel.

METOAU HA M3INWUTBAHE W OHLEHABAHE: JlaGoparopun ympaxsuenus (25 %) u
rcMeH m3nut (75 %).




E3UK HA ITPEMMOJABAHE: 6nirapcku

HPENOPBYUTEJHA JIMTEPATYPA: 1. flues W., 1. MapunoBa. Yucnenu metonu u
MoJIenupaHe Ha BepHury u mojerta - [ yact. Texumueckn yausepcuret - Cogust, 2011, ISBN 978-
954-438-652-8; 2. flues U., . MapunoBa. PbroBoACTBO 3a 1a00paTOpHH YIpakHEHUS IO
YUCJICHW METOAM M MOJENMpaHe Ha Bepuru M mosera - [ yact. TexHMYECKH YHHBEpPCHUTET -
Codus, 2007, ISBN 978-954-438-651-1; 3. CokonoB E., MeTtonbT Ha KpalHUTE €lEMEHTH B
enekrporexHukata, HOOwneiina wnayuna cecuss “50 roguam TY — Codua”, cexnus
Enexrporexnuka, okromBpu 1995, 3-16; 4. AnexcannpoB A. KoMmioTbpHO NpoekTHpaHE Ha
enekrpuuecku anapatu. ABanrapa [Ipuma, Codwus, 2004, ISBN 954-323-055-2; 5. Bpanaucku
K., fAueBa U., CAD cucremu B enekrpomarterusma, Codus, CIELA, 2002; 6. Puzos IIL.,
W3cnenBane Ha YCTaHOBEHM pEXHMMU Ha AaCHUHXPOHHHU JBHUIaTelIM C METOJAa Ha KpaiHuTe
enemeHTH, JlucepTamnus 3a monydaBane Ha HaydHa ctenieH “Jloktop”, Codwus, 1998; 7. Kynon
K., CAIIP B anexkrporexnuke, MockBa, Mup, 1988; 8. Cunsecrep Il., ®eppapu P., Merog
KOHEYHBIX 3JEMEHTOB [UIsl PAJMOUHXEHEPOB W WHKEHEPOB 3JIEKTpukoB, M. Mup, 1986;
9. Hemupusin K., Yeuypun B., MammnHbIe pacyeTsl 3JIEKTPOMAarHUTHBIX monel, MockBa,
Brictras mikomna, 1986; 10 Salon S., Finite element analysis of electrical machines, Kluwer
Academic Publishers, Second printing 1998; 11.Jin J. The finite element method in
electromagnetics, John Wiley & Sons, 1993; 12. Hoole S. Computer-aided analysis and design of
electromagnetic devices, Elsevier Science Publishing Co., Inc., 1989; 13. Zienkewich O. The
finite element method. London, Mc-Graw Hill, 1977.




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHaTa Kox: MpEEQ9 Cemectnp: 4
JTUCIUILTAHA!

IIpakTuxkym no Undgopmaruxka

Bun na o6yuenuero: Yacose 3a ceqmua: Bbpoii kpegutu:
JlaGopaTopHU ynpa>KHEHHS, JIY — 20 yaca, 2

JIEKTOPHU: [ou. n-p Anbena TaneBa TY Codus, ¢unmman ITnopaus. Ten. 659 585;
e-mail: altaneva@tu-plovdiv.bg.

CTATYT HA JUCHHUIIJIMHATA B YYEGHUSA IIJIAH: 3agb/pKkuTenHa AUCHUILUIMHA
3a pENOBHU CTyIAeHTH Mo crennaaHocT “Enexkrporexnuka” Ha DEA na TY-Codus
@unuan [1noBauB 3a 06pazoBaTeTHO-KBaTH(PUKALIMOHHATA CTENEH “MarucTsp”

HEJIU HA YYEBHATA JUCHHUIIJIMHA: /la ce 3am03HasAT CTYyJACHTUTE C OCHOBHUTE
HOJIOKEHUS W NPUHLIMIN B MHIYCTPUAIHUTE CUCTEMM 3a YIpaBJIEHUE C U3I0J3BaHE HA
nporpamupyemu jiorudecku kourpoiepu (PLC).

OIMMCAHUE HA JUCHUIIJIMHATA: B nucnumnimHaTa ce pasriiexkaT OCHOBHHUTE
cBefleHHsI 3a COPTyepHUTE HWHCTPYMEHTH U XapAyepHHUTe KOHPUTYypalud Ha
WHyCTPUATTHUTE CUCTEMU 3a YIIPaBJICHUE.

JucuunnuHata pasriiexaa TUIOBH CTPYKTYPU M BXOJHO-U3XOJHHU KOHPUTYpalUd Ha
WHAYCTPUATHU CHUCTEMH M TAXHOTO IMPOTpaMHO oOciyxBaHe. [IpencraBsr ce OCHOBHU
NPUHIIMIIA U MHCTPYKIUHU 3a pa3paboTBaHEe HA MOTPEOUTENCKH MpOrpaMu. 3HAYUTEITHA
4acT OT Kypca € TOCBeTeHa Ha TMPaKTHYECKH 3a7add, CBBP3aHU C MPOTPAMHOTO
OCUTypsIBAHE HA KOHKPETHH JIa0OpaTOPHU TOCTAHOBKHU, TMPEACTABAIM  pPEaTHH
WHyCTPUATTHU CUCTEMHU.

HPEAIIOCTABKM: /lucuumunHara € nNpsiko CBbp3aHa C PAKTUYECKU PELICHUS.

METOA 3A TIPENNOJABAHE: [IIpenBaputenHO TNpPEACTaBSIHE HAa KOHKPETHHUTE
MIOCTAaHOBKM M JepUHUpaHE HA 3aJauyd 3a IPOBEXKIaHE JAOOPATOPHUTE YIpaKHEHUS,
3aBbpUIBAIIHN C IPOTOKOJIM U TAXHATA 3aILUTA.

METO/IM1 HA M3NNUTBAHE U OHEHABAHE: Tekyma oueHka B Kpas Ha 4-TH
CEMECTBHP,
E3UK HA TIPENTOJJABAHE: 6barapcku

OCHOBHA M HPEHNOPBYUTEJHA JIMTEPATYPA: I'anues M., M. Iletpos,
[IpoMunuieHn MNPWIOKEHUS HAa MHKPOIPOLECOpUTe, YUeOHM 3alMCKU TEXHUYECKH
Vuusepcuter Codusi, ®unman I[Tnosaus, 1999; Michel C., Programmable Logic
Controllers, 1990; Berger H., Automating with SIMATIC S5 115U, Siemens AG,;
SIMATIC S5-90U Programmable Controller, User’s Guide, Siemens AG, 1991;
SIMATIC S5 Exercises, Siemens AG, 1990; OMRON, “Operation Manual — Ethernet
Units Construction of Applications for CJ Series”, 2003; OMRON, “Operation Manual —
Ethernet Units for CJ Series”, 2003; OMRON, “Programming Manual — Programmable
controllers for CS/CJ Series”, 2003;

OMRON, “CX-Programmer Introduction Manual”. 2003; OMRON, “CX-Programmer
6.1 Operation Manual”, 2005.



mailto:altaneva@tu-plovdiv.bg

XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIVIMHA
HanmenoBanue Ha yueOHaTa Kon: MpEE10.1 CemecTbp: 2
JUCLMILINHA:
IIpexoanu npouecu B
eJIEKTPUYeCKUTE MPeKU U
€JICKTPOCHEPIrHiHUTE CHCTEMH

Bun Ha o0y4enuero: CemecTtepuaneH xopapuyM: | bpoit kpenutu: 3
Jlexnum; JI - 20 gaca;
JlabopatopHu ynpakHEHUsI. JIY - 20 4aca.

JEKTOP:

Hou. n1-p Craaumup Credanos, (DEA), karenpa “Enekrporexnuka”, Ten.: 032659512, e-mail:
glasst@tu-plovdiv.bg
Texuuuecku YHusepcuret - Codus, punman [Inosaus

CTATYT HA JUCHHUNIJINHATA B YYEBHATA MMPOI'PAMA: HM30upaema qucuuIuiiHa
3a peloBHU CTyACHTH 1o crenuanHocT “Enexrporexnuka” mHa ®EA na TY-Codus, Ounman
[TroBnMB 3a 00pa3oBaTEIHO-KBATU(PHUKAIIMOHHATA CTETICH “MarucThp .

HEJU HA YYEBHATA JUCIHHUILJIMHA: Ilen nHa awcuwiuivHaTa € CTYACHTUTE Ja
MPHUIOOUAT paslIMPEHH TCOPESTHYHHU 3HAHUS U MPAKTUYCCKH YMEHHUS B 00J1aCTTa HA MPEXOTHUTE
MIPOIIECH B EIIEKTPUUECKUTE MPEKHU U CHCTEMH.

OIIMCAHHUE HA JUCIMIIJIMHATA: OcHOBHM TeMu: ENEKpOMarHUTHH MPEXOIHU
NPOLIECH — €JIEKTPOMAarHUTHU MTPEXOJHU MTPOLIECH, YPAaBHEHHUS, 3aMECTBAIIM CXEMHU U ITapaMeTpH
Ha EJIEKTPOCHEPTUMHUTE ChOPBKEHUATA U MPEXKH, N3YHCISIBAHE HA TOKOBETE U HAIIPEKEHUATA
IPU KbCU CHEMHEHHUS U CIIOKHH HOBPEIU B €l.Mpeku; BUCOKOUECTOTHU MPEXOJHU MPOLECH —
0, 0, B-chcTaBsIIM HAa TOKOBETE M HAINpexeHusTa, 0, o, f - ypaBHEHHUS HA MPEXOJIHUTE TPOLIECH,
METOAM ¥ KOMIIOTHPHM TIPOTPaMU 3a M3CIEIBaHE Ha aTMOC(HEPHHU, KOMYTAIlMOHHU M TpalHH
MIPEHANPEKEHUS B ICKTPUUECKUTE MpEkU; EleKTpoMexaHMYHHU NPEXOAHH MIPOLECH — KPUTEPUHU
3a CTaTMYHAa W JMHAMUYHA YCTOMYMBOCT HAa CHCTEMHUTE, METOIM 33 M3CJEABAHE IPU MAJKH U
TOJIEMH CMYIICHHUS, METOJW W CPEICTBAa 3a MOJOOpsSBaHE HA YCTOWYMBOCTTa HA CHEPTHHUTE
CHCTEMH.

OPEJIMOCTABKHM: [lucuuiuiiHaTta € NpsSKO CBBbpP3aHa W € CBOCOOpa3HO MPOJBIDKCHUE Ha
MPEIXOXKAANM S CIICIUATHHA JUCITUILIUHN OT OakanaBbpckus kypc — PHY02, EEA03, EAAQ7,
BpEEO1, BpEE02, BpEEO3, BpEEOS, BpEE09, BpEE15 u BpEE21.1.

METO/ 3A ITIPENNOJIABAHE: Jlekuuu. B mabopatopHuTe ynpaxHeHUs ce 00pbIia 0COOCHO
BHUMaHNE KbM KOMIIOTHPHUTE METONM 3a U3CIEABAHE Ha MPEXOJHUTE TMPOIECH B
EIEKTPUIECKUTE MPEKU U CUCTEMHU.

METO/IM1 _HA M3IWUTBAHE M OLHEHSABAHE: M3nutr B xpas Ha cemectbpa (70%),
npuchCcTBUE U ydacTtre Ha ekuuu (10%), maboparopau ynpaxkaenns (20%).

E3UK HA TPEITOJABAHE: boarapcku.

HNPENOPBYUTEJIHA JINTEPATYPA:

OcHoBHa JuTepaTypa

1. Tenos JI., Enextpoenepreruka, Codus, U "Texunka", 1985.
I'enoB JI., TexHnka Ha BUCOKUTE HAMPEXKEHUs B eleKTpoeHepruiinute cuctemu, Codus,
JU "Texuuka", 1979.

3. Horog I1., [Ipexomuu mponecu B enekrpoenepruitnute cucremu, Codust, AN "Texnnka",
1985.

JlonbJIHUTEIHA JIUTepaTypa

4. Hanues H., M Teoprues, Texuuka Ha Bucokute Hanpexenus, Copus, 11 "Texnuka",
1967.




XAPAKTEPUCTHUKA HA YYEBHATA JUCIUIIVIMHA

HanmenoBanue Ha yueOHaTa JUCIMILIMHA: Kon: MpEE10.2 CemecTnp: 4
IIpoekTnpane Ha npeodpa3yBaTein
Bun Ha o0yueHuero: CemecTpuaseH XxopapuyM: Bpoit kpeautn: 3
Jlexuuu (JI) JI-20 yaca
Cemunapuu ynpaxuenus (CVY)
Jlaboparopuu yrpaxxuenus (JIY) JIY — 20 gaca

JEKTOP:

npod. a-p umwk. Liperana ['puroposa (PEA), Ten.: 032 659 711, e-mail: c_gr@tu-plovdiv.bg
TexHuueckn ynusepcutet-Codus

CTATYT HA JUCHUIIJINHATA B YUYEGHUSA IIJIAH: M30upacma AUCHUIUIMHA OT yU4eOHHUS TUIaH 3a
oOyuenne Ha crygeHtn 3a OKC ,maructep®™, cnemuanHoct “Enekrporexnuka” 5.2 EnexTpoTexHuka,
eNIeKTPOHMKA W aBTOMAaTHKa, 3a 3aBBPLIMIN 00pa30BaTEIHO-KBATU(UKAIIMOHHA CTeNeH ,,podecHoHaNieH
Oakanarbp” MO CHELUATHOCTH OT MpodecHOHATHO HarpaBieHue: 5.2. ENekTpoTexHHKa, eeKTPOHWKA U
aBTOMaTHhKa

HEJIN HA YYEFHATA JUCHUIIJIMHA : LlenTa Ha AuicuuniuHara ,,l I[poektupane Ha npeoOpasyBaTenu™
€ Ja Jaje 3HaHWS Ha CTYJIEHTUTE OT CHEUUATHOCT “EJeKTpOoTeXHHKA™ 32 OCHOBHUTE CXEMHU Ha €JeKTPOHHU
npeoOpas3yBaTely Ha elIeKTPUIeCcKa EHeprys, U3rpajieHu Ha 6a3aTa Ha CHUITOBH TOJTyPOBOIHUKOBH €JIEMEHTH,
3a CHCTEMHUTE UM 3a yTpaBlieHHE 1 3a 001acTUTE UM Ha NpuiioxkeHue. M3yuasar ce crieriupuaHnTe 0cCOOEHOCTH
Ha KOMITFOTBPHOTO MOJIeJIUpaHe U Ha METOJAMTE 3a aHaJIu3 W MPOEKTUPAaHE Ha CUJIOBH NpeoOpa3yBaTeIHH
CXEeMH C Pa3IMYHO WHYCTPHUATTHO TIPUIIOKEHHE.

OIIMCAHUE HA JUCIHHIIJIMHATA: OcHoBHu Temu: CTaTWUYHM CHUCTEMH 34 HEMPEKbhCBAEMO
HETNPEKbCBAEMO E€JIEKTPUUECKO 3axpaHBaHEe — CTPYKTYPHM CXEMH, HauuHM 3a uarpaxknaHe. OCHOBHHU
TEXHUYECKH JaHHHW 3a CUCTEeMUTE 3a HEeMPeKbCBAEMO eJISKTPUUeCcKO 3axpaHBaHe; HaunHu 3a 3axpaHBaHe Ha
,,UYBCTBUTEITHH* KOHCYMaTopH; JIMHAMHUYHM CHUCTEMM 3a HENpeKbhCBAEMO HETPEKbCBAEMO ENeKTPHUYECKO
3axpaHBaHe; EnemenTy 1 6;10K0Be 3a U3rpakJaHe Ha CUCTEMU 33 HENPEKbCBAEMO €JIEKTPHUYECKO 3aXPaHBAHE;
HuBepropHr TOmosoruu 3a ()OTOBOJATAMYHM CHUCTEMH. 3alllMTa OT MpEeHanpekeHue mnpu (pOoTOBONTAUYHHU
uHcTanaumy. CucteMd 3a OTAajleueH MOHMTOPMHI; EjeMeHTH 3a cbXpaHeHHe Ha eHeprus; MaTpuuHu
npeobpasyBarenu.

OPEANOCTABKH: HeoOxoaumu 3HaHMs IO AUCUMITIMHUTE: ,, TeopeTuuHa elekTpoTexHuka™, “Teopus Ha
enektpoHHure cxemu”, ,lludpoBa cxemorexnuka“; ,EnexTpuuecku mnpeoOpasyBaTeqd U €HEpruiiHa
eekTuBHOCT".

METO/ 3A MIPENNOJABAHE: Jlekuuu ¢ u3nosi3BaHe Ha ciaiifioBe; Crieluaiu3upaHa JadopaTopus Mo
~HOycTpuaiHa eJ1eKTpoHuKa” 3a JJabOpaTOPHU YIPaKHEHUS.

METOJU HA U3NNUTBAHE U OIIEHABAHE: Onenkara o qucuMIuIiMHaTa ce opMupa Kato ce B3eMe
MoJi BHUMaHWE OlleHKaTa OT mucMeHus u3nut (o6umo 80%) W 3aimTa Ha MPOTOKONMTE OT JIabOpaTOpPHUTE
ynpaxuenus (06wo 20%). M3nursbT ce ¢bCTOM OT MUCMEHU OTTOBOPH Ha 3 10 5 3a/1a7ieHH BBIIPOCa, Ka3ycu WK
3aJauu, KOUTO MPOBEPsBAT MPOAYKTUBHO 3HAHUATA M YMEHHUSTA HA CTYIEHTA.

E3UK HA NPENNOJABAHE: 6bnrapcku

IIPENIOPBYUTEJIHA JIMTEPATYPA: 1. AnueB, M., M. MuHnueB, Cucremu 3a HemnpeKbCBaeMO
enektpuuecko 3axpansane, Codus, Apanrapa npuma, 2005; 2. AnueB, M., EHepruiiHa edekTuBHOCT Ha
CUJIOBM esleKTpoHHM ycTpoiicTBa, C., TY-Codus, 2010; 3. Anue, M., CunioBu enekTpoHHH ycTpoiictsa, C.,
TY-Codus, 2019; 4. Williams, B. Power Electronics - Devices, Drivers, Applications, and Passive
Components, McGraw-Hill, 2002; 5. Muhammad Rashid, Power Electronics Handbook, Copyright, 2007,
Elsevier Inc.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HanmenoBanue Ha yueOHata quciumuHa: | Kox: MpEE10.3 CemecTsp: 4
Amnaparypa 3a crpajHa aBToMaTH3aius
Bun Ha o0y4enuero: CemectpuaneHn xopapuyM: | bpoii kpenutu: 3
Jlexmum (JI) JI—20 gaca
Jlabopatopuu ynpaxuenus (JIY) JIY — 20 gaca

JEKTOPH):

Jon. n1-p umx. Man Xamkues (DEA), ten.: 032 659-686, e-mail: hadzhiev@tu-plovdiv.bg
Texumuecku yHuBepcuteT-Codust

CTATYT HA JUCIIMIIVIMHATA B YYEBHUSA IJIAH: M30upaema ydeOHa ITUCIMIUIAHA
3a pemoBHU cTyAeHTH o creuuanHoct “Enexrporexnuka” Ha ®akynrer “Enekrponuka u
aBTomatuka” Ha TY-Codus, ¢pmman [Inoaus, mombiaBamo odydenne 3a OKC “maructsp”, 3a
3aBBPIININ “npodecrnonaneH OakamaBbp‘ oT npoQeCHOHATHO HampaBJlieHUE
5.2 EnexTpoTexHHKa, eIeKTPOHUKA U aBTOMATHKa, 001acT 5. TeXxHnyeckn HayKu.

HEJU HA YUYEBHATA JUCHUMIIVIMHA: llenta Ha QuCHUIUIMHATA € CTYAEHTUTE [a

HpI/IIl06I/IﬂT pasminpeH OCHOBHHU TCOPCTHUYHHU 3HAHUA U IPAKTUYCCKU YMCHHUS 3a allapaTrypara 3a
NPOCKTHUPAHC W  CKCII0ATallMA Ha CBBPCMCHHU  HUHTCTPHPAHU CHUCTECMU 3a CrpaJHa
aBTOMaTHu3al .

OIIMCAHUE HA JIMCHUIIJIMHATA: OcHoBHu TeMu: OCHOBHM CBCJCHHS, LM, 3304l U
TEHJIEHIIUU B crpajgHara aBToMaTu3anus. CrpajHa aBTOMaTH3alUs U eHepruiiHa e(h)eKTUBHOCT Ha
crpaaute. AnapaTypa 3a H3MepBaHe U KOHTPOJ Ha MapaMeTpuTe Ha okojHarta cpefa. Cucrema 3a
crpagna apromatm3anusi EIB/KNX — tonosnorus, (yHKIMOHAIHA CTPYKTypa W TapaMeTpu Ha
IIMHHUTE YCTPOWCTBA U (hopMHpaHE Ha YIpaBIsIBAIlUTEe CUTHAIM. AIpecalys U OpraHu3auus Ha
KOMYHUKAIMATa MEXIy IMMHHUTE ycTpoiictBa B cuctemara EIB/KNX. OcHoBHU cBeleHUs U
npunoxkeHue Ha codryepa 3a mpoektupane ETS 3. U3uckBanus TOpu TPOEKTUPAHETO H
W3ITBTHEHUETO HA CUCTEMHTE 3a crpajgHa apromaTm3anus EIB/KNX. Anaparypa 3a ynpasieHue u
aBTOMaTHU3allUsl Ha OCBETJICHHETO, OTOIUICHMETO, BEHTHJAlMATA, KJIMMaTU3alusaTa, U JAp. B
cuctemure 3a crpaana aBromatusanusi EIB/KNX. Xapakrepuctuku u u300p Ha amaparypa 3a
3alMTa Ha XOpaTa U UMYILECTBOTO B CTPAUTE CPEIly MOPaKEHUsI OT €JIEKTPHUECKH TOK.

HOPEANOCTABKHN: ®usuka, Enexrponuka. Enextpuueckum amapatu, OcBeTHUTENHa U
MHCTaJallMOHHA TeXHUKa, Enexrpoenepreruka, KomyrannoHHa TeXHHKa.

METOJ 3A TIPENIOJAABAHE: Jlekiuu, TOATOTBEHHW 3a MYJITHMEIWWHO TMPEACTABSIHE W
Ja0OpPaTOpHU YIPaKHEHUS Ha KOWTO CE TMPOBEKIAT CKCICPUMEHTH II0 TEeMaTUKara Ha
JIEKIIMOHHUS MaTepual.

METOAU HA M3INUTBAHE W OHEHABAHE: JlaGoparopHu ympaxHeHus (25 %) u

nmucmeH m3nut (75 %).
E3UK HA MMTPEIMMOJABAHE: Onirapcku

HPEINOPBYUTEJIHA JIMTEPATYPA: 1. Hapen6a Ne 4 or 14 asryct 2003 r. 3a mpoekTupaxe,
U3rpaXIaHe W eKCIUIoaTallus Ha eNeKTpUdecku ypendbu B crpanu; 2. KoTTemku, >xuiibie U ocoOble
nometnenus, Schneider Electric — PykoBoacTBo mo yctpoiictBy anekrpoyctanoBok 2009; 3. BERCER,
Instabus KNX/EIB Technical Manual; 4. ABB i-bus KNX Application Manual Lighting; 5. ABB i-bus
KNX Application Manual Shutter Control; 6 ABB i-bus KNX Application Manual
Heating/Ventilation/Air Conditioning; 7. Elektronik Handbuch, JUNG, 4 Vollig Neubearbeitete, Auflage,
2003; 8. Hurmap Jutpux, Bonsdranr Kacruep, Tuno Cayrep, EIB-cucrema aBTOMaTH3aIuM 3/1aHUMH,
Hutigh; 9. Project Engineering for EIB, Installations-Basic Principles, 4th (revised) edition.




XAPAKTEPUCTUKA HA YYEBHATA JIUCHUIIJIMHA

HaumenoBanue Ha yueOHarta qucuuminHa: | Kox: ’MpEEl 1.2 CemecTbp: ’IV
’MapKeTm{ﬁ
Bun na o6yuenuero: Cemecrtpuanen xopapuyMm: | bpoit kpeautu :’3
DIeKuHH JD JI—20 yaca
Cemunapuu ynpaxkHenus (CY) CVY — 20 yaca

JEKTOPM):

’nou. n-p uak. Hukomaii Karpanmkues (PMY), Ten.: 659 715, email: nkatrandzhiev@tu-
plovdiv.bg,

rin.ac.a-p Enena 3natanoBa-ITexeBa (DMY), Ten. +359 32 659 712, email: elyzlatanova@tu-
plovdiv.bg |

Texuuueckn yauBepcuter-Codus

CTATYT HA JUCIINIIVIMHATA B YYUEBHUS IIJIAH: M36upaema ydyeOHa AUCHIUIIIINHA OT
y4eOHus 11aH 3a o0ydyeHue Ha ctyaeHTH 3a OKC ,,maructwp®, cneruandoct “EnekTpoTexHuka’-2
roguHN Ha oOyueHue, mpodecnoHanmHO HampaBieHue 5.2 EleKTpoTexHuKa, eNeKTPOHHKA |
ABTOMATHKA.

HEJIN HA YYEBHATA JUCHHUITJINHA ’L[en Ha JucHUIUIMHATa "MapkeTuHr" € cTyIeHTUuTe
Jla MOTaT J1a mpujaraT MapKeTUHIOBHUs HHCTPYMEHTApUYM 3a Bb3JI€iCTBUE Ha Ma3apa, Ja Mo3HaBaT
MapKETUHTOBUTE MPUHIMIIM W CTPaTerMd M Ja T M3MO0J3BaT 3a MpUAOOMBAHE Ha Ia3apHO
KOHKYPEHTHO NPEeIUMCTBO.

OIIMCAHUE HA JUCHUIIJIMHATA: B oOxBara Ha Kypca ca 0a30BUTE MapKETHHTOBU
NOHATUS M NPHUHLUIM, €JIEMEHTUTE Ha MapKeTHHroBaTa cpela, CErMEHTHUpaHe Ha Masapa Hu
no3uLMoHupaHe. Pasriexxnar ce MapKeTMHTOBUTE KOHLENIIMM M HaW-4ecTO M3IO0J3BaHUTE
MapKEeTUHIOBU CTpaTeTMM B IpaKTUKaTa. M3yuyaBaT ce NMPUIOKUMHTE METOIM 3a IUIAHUPAaHE U
OpraHu3upaHe HAa MAPKETUHTOBU MPOYUYBAHHS, KAaKTO M MOJEIBT Ha MOTPEOUTENCKO TMOBEICHUE.
ITonpoOHO ce pasriexaa MapKeTHHIBUS MHCTPYMEHTapuUyM, M3pa3eH upe3 MpOayKTOBa, LIEHOBA,
IUIACMEHTHA U KOMYHUKAllMOHHA MOJUTHKA. B paMKkuTe Ha MpoayKTOBaTa MOJIMTHUKA CA BKIIOUYEHU
M3y4aBaHETO Ha MPOAYKTa B 00JacTTa Ha €JIEKTOPTEXHUKATa U OCHOBHUTE MPOAYKTOBH aTpUOYTH,
KAaKTO U KOHLENUATA U CTPATErMUTE 3a )KMU3HEHUSI LIUKBJI HAa IPOyKTa. BHUMaHue € oTaeneHo Ha
MPUIIOKEHUETO Ha TEXHOJIOTUUTE OT HOBO TOKOJIEHHE B MapKETHHIOBOTO MPAKTHUKA. B pa3nmena 3a
[IEHOBA TOJHMTUKA C€ M3y4aBaT OCHOBHUTE METOIM 3a (popMupaHe Ha LEHH U OCHOBHU IIEHOBU
crparteruu. IlnacMeHTHaTa MOIMTHKA Ce MPECTaBs 0 OTHOIIEHHE HAa KaHAJINTE 3a paslpeielieHue
U IUTACMEHTHUTE CTpPATeTUHU 3a peall3upaHe Ha MpoJykTa. B KOMyHuKallMOHHaTa IOJINTUKA CE
pasriexa KOMyHUKallMOHHUS MUKC OT PeKJIaMHU U HEPEKJIaMHU CPEJICTBA 3a Bb3ACUCTBUE BBPXY
nazapa. [logpoObHO BHUMaHue € OTpeleHO Ha J{UruTamHus MapKETUHI U OCHOBHUTE TEXHOJIOTHUH,
M3II0NI3BaHN B IHTepHET MapKeTHHTa.,

HPEAITOCTABKMU:

METO/J 3A TIPENNOJABAHE: Jlekuuu W CEMUHApHU YIPAXHEHHUS C MYJITUMEIUWHO
MpeACTaBsHE.

METOJHU HA UBIIUTBAHE U OLLEHABAHE: Texymia orieHka, KosiTo ce ¢opMHpa OT TECT.
E3UK HA MTPEIIOJIABAHE:
MNPENOPHUYUTEJHA JIUTEPATYPA:

OBIrapeKu

1. I'poyB, A, BucokoeheKkTHBHUAT MEHUKMBHT, u31. Kanya, 2017,
2. Jlonues, /., MeHnixkMBbHT: OniepaTUBEH MEHUIKMBHT, W34, Maptuien, 2015,

3. Kotibep, @., Kapramxkas, X., Ceruayan, U., Mapkerunr 5.0 3a texnonoruute u xopara, Locus
Publishing, Codust, 2022,



4. Kotasp, ®., dxaiin, K., Mecuncu, C., MapkeTtunrosu xoaose, u3a. U3tok-3anan, 2015,
5. bpanceH, P., busnecst Ha Obaemero, AMG Publishingp 2017,

6. KadrammkueB, X., MHUTOJOTHMYHUTE apXETHNU B KOMYHHKAIUUTE, YHHUBEPCUTETCKO
uznarenctso ,,CB. Kimument Oxpuncku®, Codus , 2015,

7. KpbcreBa, H., CpBpemenen mapkeTtusr, Tom 1, ABanrapn [Ipuma, Codust, 2013,

8. KpscreBa H., CeBpemenen mapkeTunr, Tom 2, ABanrapn [Ipuma, Codust, 2013,

9. Kubepman, T., Ha mepBo msicto B Google 2017, uzn. ,,dpanyaitzunr bI'* OO/, 2016,
10. MapuHoga, H., Mexxaynaponen mapkerusr, HBY, 2017,

11. [llepes, H., Mapketunr-uact 1, uza. Maprtuien, 2016,

12. Tpeunadunos, /1., Mobunausat norpedburen, HBY, 2023,

13. Anpnonos, C., MapkeTHHIOBO MO3UITMOHUPaHE, 3. ,,3Tok-3anan’, Codwus, 2014,

14. BenkanoBa, A., Kopniopatusen 6panaunr 4.0, uzn. ,,M3tok-3anan™, Codus, 2020.\



XAPAKTEPUCTHUKA HA YYEBHATA JUCHUITIJIMHA

HaunmenoBanue Ha yuebnara nucuummmna: | Kox: FaAMpEEO1 Cemectnp: 3
CnenuajaiHu KOHCTPYKTHBHH U FaMpAICE01
€JIEeKTPOTEXHNYECKH MATePHAIH FaMpCSTO01
Bua na o6yuenuero: Cemectpuanen xopapuyM: | bpoii kpeautu: 3
Jlexmun (JI) JI—20 gaca
JlaGopaTopHu/ceMUHAPHU yTIpaKHEHHS CY —0yaca
JIY/CY) JIY — 20 yaca
JIEKTOP(M):

noir. A-p wik. Ctaaumup Credanos, (PEA), Ten.: 032659512, e-mail: glasst@tu-plovdiv.bg
notr. 1-p uak. ['eopru Mnues ["anes, (DEA), ten.:032 659 560, email:_gganev@tu-plovdiv.bg
II-p UHXK. AJleKcaHabp AHrenoB, e-mail:_aangelov82@abv.bg, ECO - EAJI, TIY "IOr”
rp. [InoBauB
Texanyeckn yauBepcuteT-Codus

CTATYT HA JUCIMIIJIMHATA B YYEBHMUS IIJIAH: Elective course for students in the
specialties "Electrical Engineering," "Automation, Information, and Control Systems," and
"Computer Systems and Technologies" pursuing a Master's degree..

IEJIM HA YYEBHATA JUCIHUIIJINHA: Upon successful completion of the course, students
are expected to be familiar with the fundamental methods for time series forecasting and capable
of applying them in data analysis.

OIIMCAHUWE HA IMCHHUITVIMHATA: B npoueca Ha oOydeHue, CTyJEHTUTE C€ 3all03HaBar ¢
pa3IMYHU METOJY 3a IPOTHO3MPAHE Ha BPEMEBU DPEJOBE — KOHBEHIMOHAJIHU (PErpEeCUOHHU U
aBTOKOPEJIAlMOHHNA METOJIN, METO/IU C M3TJIaKAaHe U JIp.) U ChbBPEMEHHH, Oa3upaHu Ha MOJXOAU
OT M3KYCTBEHHUS MHTENIEKT (HEBPOHHM MPEeXH U JIp.). Pasrimexnar ce alropuTMu 3a aHalu3 Ha
U3XOJHHUTE JaHHU, U300p Ha MOAXOJII MaTeMaTHYecKH MOJEN M METOIM 3a OIpeJelisHe Ha
napameTpuTe Ha Mojena. B kypca Ha oOyueHHe ce pasriexiar MPUIOKHU IPUMEPH U 3a1a4H,
HacOYEH! OCHOBHO KbM HHIXKCHEPHU INPUJIOKEHMS 3a ChCTAaBsIHE Ha MOJEIW M Halpasara Ha
IIPOrHO3U Ha 0a3a Ha ChCTaBEHUTE MOJIENHU. M3yuaBaT ce anropuTMu 3a KOJIMYEeCTBEHA OLIEHKA Ha
TOYHOCTTA Ha IIPUJIATaHUTE MOJEIIH.

HNPEJAINOCTABKMW: KypchT JIeKIuu U yIpaKHEHHS ce 0a3upa Ha 3HAHHWATA HA CTYJICHTUTE IO
Maremaruka.

METO/ 3A TIPEITIOAABAHE: Ilpn n3HacsHEeTO Ha JEKIIMUTE C€ M3IMOJI3BAT MYJITHMEIUNHU
npe3eHTanuu. CTyIeHTUTE MPEIBAPUTENHO ca TOTYUYIIN JOCTHII 0 MPE3eHTAIUUTE U MOTaT Jia T
JIOTTBJIBAT ¢ OOSICHEHUSATA Ha TpernoaBareis. JlabopatopHUTe yIpaKHEHUS BKITIOUBAT pelllaBaHe
Ha KOHKPETHH 3a[audl ¢ U3I0JI3BaHe Ha KOMITIOTPH U coTyep 3a 00padoTKa Ha JIaHHH. .

METOJIU HA M3IIMTBAHE M OHLEHSBAHE: Texkym KOHTpoOJ B cpelgaTa W Kpas Ha
cemMecThpa ¢ npoabkuTenHocT 1o 1 yac (70%), nabopatopuu ynpaxuenus (20%) u ydactue B
nexmua (10%).

E3UK HA TIPEITIOJABAHE: brarapcku
HNPEINOPBUYUTEJIHA JIUTEPATYPA: 1. Byukos, U., C. CrosHoB. MaTeMaTH4ecKko MoJIeIMpaHe

Y ONTUMU3alMsS Ha TeXHOJOruuHu o0ekTu. Texnuka, Codus, 1980, 1986 2. Lloues, B., /1. Jlamranues, H.
Kozapes, H. MaHos10B. PBKOBOACTBO MO METOMM 3a €KCIIEPUMEHTAIHA W3CJEABAHUS W ONTHUMM3ALIMA.
MAPTHUIJIEH, Codwms, 1994. 3. Byukor, HU., C. CrosHoB, H.Kozapes, B.lloue. PnkoBojacTBO 32
nabopaTopHU yIpaXKHEHHUs 10 cTaTUcTHYecku MeToiu. M3narencteo “Horu 3nannsa”, Codus, 2002 4. R.H.
Shumway, D. S. Stoffer. Time Series Analysis and Its Applications, Springer Texts in Statistics, 3rd ed.
2011.




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJINHA

HanmenoBanue Ha ydyeOHaTa TUCIUILTHHA:

. Kox: FaMpEE(2 Cemectnp: 3
Toko3axpaHBauu ycTpoiicTa
Bun na o0yuenueTo: CemecTpuaieH xopapuyM: | bpoit kpeautn: 3
Jlexmun (JI) JI — 20 gaca
JlabopaTtopuu (JIY) JIY —20 yaca

JIEKTOPW):
[Ipod. a-p k. [{Betana I'puroposa (PEA), Ten.: 032 659 711, e-mail:

c_gr@tu-plovdiv.bg

Texandeckun yauBepcuteT-Codust
CTATYT HA JUCHUITVIMHATA B YYEBHUSA TIJIAH: ’CDaKyJITaTI/IBHa JUCHUIUINHA OT
y4ueOHms 171aH 3a o0ydenue Ha ctyaeHtn 3a OKC ,,maructep®, cienuanuoct “Enexrporexnuka”
5.2 EnekTpoTexHHKa, €JIEeKTPOHMKAa U aBTOMAaTHKa, 3a 3aBbpIIMIM  00pa30oBaTeNIHO-
KBaIM(DUKAIIMOHHA CTEIeH ,,IIpOPeCHOHATICH OaKaIaBbp™ IO CIEIHATHOCTH OT MPOPECHOHATHO
HarpaslieHue: 5.2. EnexTpoTrexHuka, e1eKTpOHUKA U aBTOMaTHKaJ
[HEJU HA YYEBHATA JWCIHUIIJIMHA: Ilenra Ha aucnuiuimHaTta ,,Ioko3axpaHBaIu
YCTPOUCTBA™ € CTYJIEHTUTE J1a OBJIAJIEAT IPUHIIUIUTE HA JEHCTBUE U METOJUTE 3a MPOEKTUPAHE
Ha OCHOBHHM CXEMH Ha €JIEKTPOHHHM TOKO3aXpaHBAaIld W €HEPruifHu u3ToyHUIU. CTyIeHTHTe
npua0OUBaT MPAKTUYECKH OMHUT MPU M3CIIEABAHETO Ha TOKOM3IIpAaBUTENH, CTaOMIU3aTOpU Ha
MOCTOSIHHO Hampe)XeHWe W TOK C HEMpPEeKhCBAaeMO JeWcTBHE, KIIOYOBH IpeoOpa3yBaTelw,
aKyMyJIaTOPHU U JPYTH U3TOUYHUIIA HA €HEPIHsl.
OIIMCAHUE HA JUCIIUIIJIMHATA: Pa3zriexngar ce mapamMeTpu W XapaKTepUCTUKU Ha
OCHOBHH CXEMH Ha TOKO3aXpaHBAIllUTE yCTPOUCTBA U MMpeoOpa3yBaTelln Ha eJIeKTPUUECcKa EHEePrust
- TOKOM3IIPABUTEIH, CTAOWJIM3ATOPU HA IOCTOSHHO HANpPEeXKEHHE M TOK C HENpPeKbCBAEMO
JleficTBHe, KJIIOYOBH TIpeoOpa3yBareid, aKyMyJaTOpHH W JPYrd U3TOYHUIM Ha EHEprusl.
CryneHTuTe ce 3a1103HaBar U C IPUHIMIN HAa padoTa 1 0COOEHOCTH Ha CUCTEMHU 3a HEIIPEKHCBAEMO
eJeKTpo3axpanBaHe. B 00yueHueTo 1mo JUCHUILIMHUTA CE€ OTJIEIsi BHUMAHUE HA YCBOSIBAHETO HA
3HaHMS, CBbP3aHU ¢ METOJIUTE 3a AHAJIN3 U IIPOCKTUPAHE Ype3 U3II0I3BAHETO HA CUMYJIAIIMOHHA
nporpamu u Mojien - Pspice for TI u PLECS.
OPEANIOCTABKHW: HeobxomuMu 3HaHusS 1O AWCHUIUIMHHTE: ., [lonympoBOAHUKOBH
enemenTu, ,,Teopetnuna enexrporexnuka“, “Teopust Ha eNEeKTPOHHUTE cXeMHU , “AHaIoroBa
cxeMmoTexHuka”, .. I luppoBa cxemoTexXHHKA .
METOA 3A TIPENIOJABAHE: Jlekimu ¢ Wu3M0I3BaHE HaA ClIAlI0BE, JIAOOpATOPHHUTE
YIpaXXHEHUS ¢ IPOTOKOJIU U cuMyaninonHu nporpamu: Pspice for TI, PLECS .

METOJHU HA USIINTBAHE U OHEHABAHE: JIBe eqHouacoBU MUCMEHU TEKYILM OLEHKU B

cpenata v Kpas Ha ceMecTbpa (0011080%), mabopatopuu ynpaxknenus (20%)

E3UK HA NPETNTIOJIABAHE: Gbarapcku

HOPENOPBYUTEJIHA JIMTEPATYPA: “PbKkoB0OJCTBO 3a TAOOpAaTOpHU yNpayKHEeHuUs 1o T3VY™
TY-Codus, 2014.; 3. Credanor H., /1. /leueB, “PbkoBOACTBO 3a 1a00paTopuu yIpakHEHUS 110
T3V, Ileuarna 6a3a TY-Codus, 1994.; 4. Credanos H., “PrkoBoacTBo 3a mpoextupane na T3V,
[Teuatna 6a3a TY-Codus, 1994.; 5. bpayn M., “Happunuk mo Toko3axpaHBaIlyd yCTPOMCTBA”,
Texnuka, C., 1998.; 6.AnueB M., M. MunueB “CucreMu 3a HENPEKHCBAEMO EIEKTPUUECKO
3axpanBane” C., ABanrapn, 2006.; 7. IOnos, /1., B. BeaueB, “Toko3axpanBamiu ycTponcTsa’,
Bapna, TY Bapna u BCVY, 2008. ISBN 978- 954-9370-57-7; 8. www.onsemi.com “Switch Mode
Power Supply” — Reference manual 2002.; 9. www.onsemi.com “Power Factor Corection” —
Handbook 2004.




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIVIMHA

HanmvenoBanme Ha yueOnata Kon: FaMpEE(3; Cemectbp: 4
JIACITUTIIINHA: FaMpCSTO02;

MaTtemaTH4YecKH MeTOIH 32 FaMpAICE202

00padoTKa HA TaHHH

Bun Ha o6yuenuero: UacoBe 3a cemecThp: bpoii kpequtu: 3
Jlexuuu, nabopatopHu JI—20 yaca,

YIpaXHEHUS JIY — 20 ygaca

JIEKTOP:

nou. 1-p bopsina Kocranunosa [auemxuena (DEA), ten.: 659 708; e-mail: pachedjieva@tu-plovdiv.bg
Texuuuecku ynuBepcuter-Codusi, punman [Inosaus

CTATYT HA JUCIINIIJIMHATA B YYEBHUA TIJIAH: ®akynratuBHa yyeOHA TUCIUATUIAHA 32

CTYIEHTH OT crnenuasHocTu "Enexktporexnuka', "KoMmOTBpHHM cHCTEMH U TEXHOJIIOTHH" U

“ABTOMarWKa, WHPOPMAIMOHHA W  yhpaBisBama TexHuka® Ha DOEA, o6pa3oBarenHo-
KBAJTM(UKAIIMOHHA CTETIeH "MarucTop'.

HEJU HA YYEBHATA JUCHUIIJIMHA: JluctiunanHaTa UMa 3a Ied Ja OCUTYPH TEOPETUIHH
3HAHUS U TPAKTUYECKH YMEHHUS TNpPU HU3MOJI3BAHETO HA MaTeMaTH4YeCKH METOAu 3a o0paboTka U B
YaCTHOCT BEPOSATHOCTHH M CTATUCTUYECKH METOIU IPH pEIIaBaHeTO Ha Hal-BaXXHUTE TEOPETUUYHH U

MIPaKTHYECKH MPOOJIeMH Ha €JIEKTPOTEeXHUKATa — B YACTHOCT CTaTUCTHYecKa 0O0paboTKa Ha JaHHHU OT
U3MEPBAHUS U U3CIIEBAHUS.

OIMMCAHUE HA JUCHMIIJIMHATA: OcnHoBam Ttemu: Ciydaiinu cwrOuTHs. BepostHOCTH;
Craydvaiinn Benmmumam;, CucteMa OT CIy4JaiHW BeMWMYWHY; JleTepMUHUpPAHU BPB3KH MEXIY CIIydaiiHU
BenmunHM;, CTaTcTHYecka 00paboTKa Ha TAHHH OT U3MEPBAHUS M OT €KCIIEPUMEHTAHU W3CIICABAHNUS,
Cnyuaitnu npouecu; [IpeoGpa3yBane Ha ciiy4aliHU IPOIECH B €IEKTPOHHU anapaTypHU 3BEHa.

HNPEANOCTABKMW: HeoOxonuMu ca Mo3HaHUATA, TOJIyYeHH OT KypcoBeTe 1mo Bucia MmaremaTuka,
Teopernuna enekTpoTexXHUKA.

METO/L 3A IIPENOJABAHE: Jlexuuu u 1abopaTopHA YIPaKHEHHS 110 OCHUBHUTE JICKITMOHHH

TEMH.

METOJIU HA M3INUTBAHE U OLIEHSABAHE: Texyma omenka. Odopms ce Ha 0Oa3ata Ha
pe3yaTaTuTe OT JBE KOHTPOJHHU paObOTH HAIIPAaBEHH IO BpEME Ha CEMECThpa.

E3UK HA ITPEINIOJTABAHE; 6birapcku

HPENOPBUYUTEJHAJIUTEPATYPA: 1. ®epaunangon, E., b. [lauemxuera, BepositTHocTHH 1
CTATHCTHYSCKHA METOJU B KomyHuKamuute — dactu 1 u 2. Codus, Cuena, 2005r.; 2. Benrnens, E.C.,
JLLA. OuapoB. Teopusi BEpOSITHOCTH U €€ MHXKEHEpHble npuiiokenus. Mocksa, Hayka, 1988r.; 3.
I'mypman, B.E. Teopust BeposiTHOCTEH M MareMaTuyeckass crartucTuka. MockBa, Beicmasi mikoiia,
2002r.; 4. I'mypman, B.E. PykoBojacTBO K pemIeHMIO 3ahad II0 TEOPUU BEPOSTHOCTEH W
MaTeMaTHIecKoM cratuctuke. Mocksa, Beicimag mxoira, 2003r.; 5. Srinath, M.D. Introduction to
statistical signal processing with applications. Prentice-Hall, New Jersey, 1996r.; 6. Alberto Leon-
Garcia. Probability and Random Processing for Electrical Engineering, Addison—Wesley, 1994r.




