XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha ydyeOHaTa TUCIMIUIMHA: Kon: BAICE16 Cemectnp: 7
Crpaana apromMaTu3anus
Bux Ha 00yuenuero: Yacoge 3a Bbpoii kpenuTh: 6
Jlexiuu, 1abOpPaTOpPHH YIPAXKHEHHS H KypcoBa | CeMeCThpa:
paborta JI — 20 4aca,

JIY — 10 ygaca
JEKTOP:

not.1-p Jlowo [{ankos, (PA), Ten. 029652948, d_tsankov@abv.hg
Texuuuecku ynusepcuret —Codust

CTATYT HA JUCHUMIIVIMHATA B YYEGHUS IIJIAH: M30upaema nucHMIUIMHA 3a
CTYICHTHTE TIO CIECHHATHOCT “ABTOMarnka, WHGOPMAIMOHHA W YIpaBIsBaIla TEXHHUKA’,
o0Opa3oBaTenHo KBaTH(HUKAI[MOHHATA CTETIEH “OakanaBbp”, pakynTeT ABTOMaTHKA.

HEJIM HA YYEBHATA JUCHMIIVIMHA: Kypcsr “CrpagHa aBromaTtu3anusi’ JlaBa
3HaHUS 3a MOAJSKAIIMTEe Ha aBTOMATH3allUs IPOLECH, MEXaHW3MU U MAlIMHU B
CbBPEMEHHUTE CTPaJIH.

OIMMCAHUE HA JIUCIWMIIJIMHATA: Pasrnexnaar ce H3MO0JI3BaHUTE XapAyepHU H
copTyepHH cpelncTBa 3a HW3rpakJaHe HAa BHUCOKO aBTOMaTH3upaHu crpagu. CTyneHTHTe
MOJIy4aBaT MPaKTUYECKH 3HAHUS 32 U300p HAa TEXHUYECKU CPEJICTBA 32 aBTOMATH3aIsl, KAKTO
Y 32 METOJIUTE 3a peaju3allsl Ha IPOrpamMu 3a yIpaBJiIeHUE U UHTETPUPAH CTPaJIeH KOHTPOJL.
JlaGoparopHuTe YyIpa>KHEHHUS ce MPOBEXKIAT Ha 4 €IHOTUIIHHU CTEH/A, HA KOUTO MOTaT Ja ce
OCBIIICCTBSIBAT B J1AOOPATOPHH YCJIOBHS Pa3IMYHM THIIOBH YIPABISBaHMU MporecH. B
pea3anusTa Ha YIpaBIeHUETO C€ U3IMOI3BAT PEaTHU CEH30PU, U3IIBIHUTEIHN MEXaHU3MHU U
yIpaBIsBallld YCTPOUCTBA — KOHTPOJIEPU, C KOUTO C€ peaTu3upaT CbBPEMEHHUTE CUCTEMHU 32
crpaana aBromaru3anusi. KypcoBara pabora 1enu cbh3/laBaHe Ha HABUIM B CTYICHTHTE 3a
CaMOCTOATENTHO TPOEKTUpaHEe, HACTPOMKa M CHUMYJAIMs Ha KOHKPETHAa TMOJICUCTeMa OT
CUCTEMUTE 3a CTpajiHa aBTOMATH3aLIUS.

HNPEANOCTABKH: Heob6xomumMu ca 3HaHUS 1O AUCHUIUIMHUTE: “EnexTpoMexaHuyHu
cucremu”, “Teopus Ha ynpasineHuero’, “M3mepBaHe Ha HEECIEKTPUYHM BEIUYMHU
“YmpaBieHue Ha €IEKTPOMEXaHUYHU CUCTeMH ’, “TeXHUYECKH CPEeJICTBA 32 aBTOMAaTH3alus
“Jlornuecko ynpaBJIeHUE Ha €JIEKTPOMEXAHUYHU CUCTEMU .

METO/J 3A NPENOJAABAHE: Jlekuuu; JlabopaTopHu ymnpaxxHEeHHs Ha (U3MYECKH U
KoMmIoTbpHU Mojenu; KypcoBa paborta. Pa3naBaT ce nmucMeHM MarepHaad CBBP3aHU C
yIpaXHEHUSTA 110 AUCHUIUIMHATA.

METOJIN HA M3IUTBAHE U OHEHABAHE: [lucmen u3nur B Kpas Ha CeAMH
CEMECTBP

E3UK HA TPENTIOJJIABAHE: bearapcku

IHNPENNOPBYUTEJHA JIUTEPATYPA: 1. H. Merz ,T. Hansemann,,C. Hiibner, Building
Automation Communication Systems with EIB/KNX,LON and BACnet,Springer 2018;
2.ASHRAE Handbook: HVAC Systems and Equipment (SI), ASHRAE, 2013; 3.Shengwei
Wang, Intelligent Buildings and Building Automation, Spon Press, 2009, 4.Stazi, Naspi,
Impact of Occupants' Behaviour on Zero-Energy Buildings, Springer, 2018;5. Jarek Kurnitski,
Cost Optimal and Nearly Zero-Energy Buildings (nZEB): Definitions, Calculation Principles
and Case Studies, Springer-Verlag London,2013.
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XAPAKTEPUCTHKA HA YYEBHATA JUCHUIIVIMHA

HaumenoBanue Ha yueOnara nucuumuna: | Kog: BAICEL7 Cemectnp: 7

W HTeUTeHTHH CHCTEMH 32 YIIpaBJIeHH e

Bun Ha 00yueHuero: Cemectpuanes xopapuyM: | bpoit kpenutu: 6

Jlexmmm (J1) JI — 20 yaca

JlabopaTropHu/ceMUHAPHH YIIPAXKHEHUS CY —0Ougaca

(JIVICY) JIY — 10 gaca

Kypcosa pa6ora (KP),

Kypcos npoekt (KIT) Kon: bpoii kxpeauTu:
JIEKTOP(HN):

o n-p umk. JecucnaBa Crounesa-Jlennuesa (PA), stoitseva@tu-sofia.bg
I'n. ac. n-p uwx. bopuc I'pacnanu (PA), e-mail: bgrasiani@tu-sofia.bg
Texuunuecku yausepcuter-Codus

CTATYT HA JUCIIUIIJIMHATA B YYEBHUA IIJIAH: 3ansmxuTenna yueOHa JUCHUTIIINHA
32 CTYACGHTH OT CIELHAIHOCT “ABTOMaTHKa, WH(GOpPMAlMOHHA W YIpaBisABalla TEXHUKA  Ha
Qakynrer “ABTOMaTHKa”’, 00pa3oBaTeIHO-KBATH(HUKAMOHHA CTEIEH “‘OaKalaBbp”.

HEJIMU HA YYEBHATA JUCHUIIJIMHA: Cnen 3aBbpliBaHe Ha Kypca CTYACHTUTE LI
MO3HABAT MPUHIIUIIUTE U METOAUTE 3a M3TPAXkJAaHE HA: UHTEJIMICHTHU CUCTEMU 32 YIpaBJICHUE U
e MOTrar Ja Mpujiarat pa3MuTaTa JOoruKa, HEBpOHHUTE MPEKHU M €BOJIOIIMOHHUTE aJITOPUTMU 3a
peliaBaHe Ha WHXXCHEPHM 3aJaydl OT o0JacTTa Ha MoOJENUpaHe, yNpaBlICHHE, ONTHMU3AIUSA,
eKCIIEpPTHHU CUCTEMH, pa3llo3HaBaHe U 00paboTKa Ha M300pakeHus, KiIacuOUKaIs u Jap.

OIMUCAHUE HA JUCHUINJIMHATA: OCHOBHM TEMHU: BBBEJCHHE B HWHTEIUTCHTHUTE
CUCTEMH; M3KYCTBEHU HEBpOHHH Mpexku (HM); HeBpoHHM JMHEapu3upalld, Mpeacka3Baiiid u
QIanTUBHU PETyJaTopu; pPa3sMHUTH MHOXecTBa u pasmura Jsoruka (PJI) - ¢yHkumm Ha
npunaanexsoct, npaswia [F-THEN; Mampanun u CyreHo pasmurtu peryinaropu (PP); PP c
napajienHo-pasnpeneneHa kommencanus; ANFIS - amantuBHa HEBpOHHO-pa3MHTa CHCTEMa 3a
U3BEXK/IaHE Ha JIOTMUECKO 3aKJIIOYEeHHE - KIbCTepH3alus, KiIacupUKalusi, CTPYKTypHa
UACHTU(DUKAIMS; PA3SMUTO-HEBPOHHO YIPAaBJIE€HUE M MPOTHO3MPAHE; €BOJIIOLMOHHN W3UHCIICHUS;
HM wu PJI 3a pa3sno3naBane u 00paboTka Ha M300paKEHUS; EKCIIEPTHU CUCTEMM; UHTEIUT€HTHH
areHTH.

HPEJAIIOCTABKM: Teopus Ha ynpasienuero I u I, Texuudecku cpencrsa 3a aBToMaTu3anus,
W3mepBaHe Ha HEENEKTPUYHU BeauunHU, OOpaboTka Ha JaHHU U curHamu, Mnentudukanus Ha
CUCTEMH, ABTOMATH3a11sl HA TEXHOJOTUYHU ITPOLIECH.

METOJA 3A MNPEINOIABAHE: Jlekuuu ¢ PowerPoint mpeseHTanmud © JIeMO-TIPOTPaMH,
7ab0paTOpPHU yIpakKHEHHs ¢ MAIOTHU Mojenu Ha mpouecu, MATLAB, Simulink, Fuzzy Logic,
Neural Networks, Real Time u nporpamMupyem JOrHYECKH KOHTPOJIEP.

METO/IM HA U3IIUTBAHE U OHNEHABAHE: 2-yacoB nucmen u3nmut (50%), nabopaTtopHu
ynpaxkuaenus (30%), 3agaun 3a camoctosaTenHa padora (20%).

E3UK HA TPENIOJJABAHE: 6barapcku

HOPENOPBUYUTEJHA JIMTEPATYPA: l.Mopnanosa C Humenucenmuu cucmemu 3a ynpasienue,
N3n.TY-Codus, Codus, 2018, ISBN: 978-619-167-350-6; 2. Mopnarnosa C, I'eoprues M, Mepazuues ]I, Suxos B
Humenueenmnu cucmemu 3a ynpagienue. Pbrkosoocmeo 3a nabopamopnu ynpascuenus, 13a.TY-Codusi, Codus,
2014, ISBN: 978-619-167-097-0; 3. Ross T.J. Fuzzy Logic with Engineering Applications. McGraw Hill, Inc., 1995;
4. Jantzen J. Foundations of Fuzzy Control, John Wiley & Sons Inc. 2007; 5. Tanaka K., Hua O. Wang. Fuzzy Control
Systems Design and Analysis, 2001 John Wiley & Sons Inc.; 6. Jang J.-S. R., N. Gulley. The Fuzzy Logic Toolbox for
Use with MATLAB. The MathWorks, Inc., Massachusetts, 1995.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJINHA

HanmMenoBanue Ha yueOHaTa Kox: BAICE18.1 Cemectnp: 7
JUCITUTLIAHA!

NuxeHepHu MeTOU 32
NMPOEeKTHPAHE HA CUCTEMH 32

ynpaBJieHHe

Bun Ha 00yueHuero: CemecTpuaiieH Xopapuym Bbpoii

Jlexumu, naboparopuu ynpaxknenus, | JI — 20 gaca, JIY— 10 gaca; Kpenutu: 4
JIEKTOPMU:

noit. 1.1.H. Kamen Ilepes (PA), Ten. 965 2452, email: kperev@tu-sofia.bg
Texanuecku yauepcuretr-Codust
ri. ac. 1-p Mopnau Kpanes (PA), ten. 965 3159, email: jkralev@tu-sofia.bg
Texanveckn yauBepcuteT-Codus

CTATYT HA JUCHUIIJIMHATA B YYEBHUS TIJIAH: M30opHa yyebHa TUCIUIUIMHA 32
CTYICHTHTE OT CIEIUATHOCT ‘“ABTOMAaTHKa, WH(GOPMAIMOHHA W YIIpaBJISIBAIla TEXHHWKA  Ha
dakynTeTa Mo ABTOMaTuKa, 00pa3oBaTeIHO-KBATH(PUKAIIMOHHA CTENEH “‘0aKanaBbp’.
HEJNU HA YYEBHATA JUCHUIIJIMHA: Jla najge BB3MOXKHOCT Ha CTYIEHTUTE Jia Ce
3aMo3HasAT C IUIOCTHUS TMPOLIeC Ha MPOEKTUPAaHE Ha CUCTeMHTe 3a ymnpaBieHue. CTyaeHTUTe Ie
3aTBBPAAT CBOMTE IO3HAHUSA 33 OCHOBHUTE METOAM HA MaTEeMaTHYECKOTO MOJIEIUpPaHe, e
dbopMynupar 3amavara Ha aHalu3a U 1€ KiacuduuupaT CbOTBETHUTE MOKA3aTENM 32 OICHKA Ha
KaueCcTBOTO Ha yIpaBJiEHUE, III€ CUCTEMATU3UPAT U U3CIEBAT HAKOM OCHOBHU METO/M 33 CHHTE3 Ha
ylpaBisBaly ycTpoiictBa. B mabGopaTopHuTe ympa)KHEHHs, CTYIEHTUTE Ila C€ 3amo3HasT U C
HSAKOM MPAKTUYECKU aCMEKTH MPU MPOESKTUPAHETO HA CUCTEMU 32 YIIPABJICHHE.
OIIMCAHUE HA JUCHUMIJIMHATA: OcHOBHUTE TeMHM BKIIOYBAT: ba30BH KOHIEOIUH H
ompeJielIeHUus] — CHUCTEMH, CHCTEMH 3a YIpaBlIeHHe, Kiacu(ukaius, 3agadyaTa 3a yIpaBJcHHE.
[IpenaBarenna QpyHKIMS U MOJET B MPOCTPAHCTBO Ha ChCTOsHUATA. [lokazarenn Ha KauyeCcTBOTO U
BpB3Ka MEX]y MOKa3aTeJIUuTe U MapaMeTpuTe Ha mojena. MeToau 3a aHajivu3 Ha yCTOWYMBOCTTA,
yIpaBIsieMOCTTa W HaOMIOAaeMOoCTTa. MeToau 3a CHUHTe3 — KIACHYeCKd U CHBPEMEHHH.
AnreOpuyHU METOJM Ha CMHTE3 U CHHTE3 BbB BpemeBara 00yiacT. YeCTOTHM METOJM — CUHTE3 Ha
aHAJIOTOBM KOPUTHpAIM 3BeHA ¢ AuQepeHIlnaiHa U WHTErpalHa Kopekius. Meroa Ha xomorpada
Ha KOPEHUTE W CHHTE3 Ha KOPUTHpAIIM 3BEHA C M3IpeBapBalla M 3akbCcHsBamla ¢asza. PodactHo u
aganTUBHO yrpaBieHue. CHCTEMHM C MOHM)KEHAa YyBCTBUTEIHOCT. [IpakTuyecku acnekTu npu
MIPOCKTUPAHE Ha CUCTEMUTE 32 yIpaBJICHHUE.
HPEJAITOCTABKM: Teopus Ha aBTOMaTUYHOTO yIpaBieHUe, JINHEWHN cucTeMH
METO/ 3A NNPENOJABAHE: Jlekiuu, 1abopaTtopHu ynpaXHEHHUs! ¢ J1abopaTopHa TEXHHUKa,
paboTa B rpymu, MPOTOKOJIH U 3aIUTa.
METOJIU HA UBIIUTBAHE U OLEHABAHE: [Tucmen u3nut (2.54aca)
E3UK HA TPENTOJIABAHE: Obirapcku.
INPEINNOPBYUTEJHA JIUTEPATYPA:

1. Towmog, U., Cucmemu 3a onmumanuo u adanmueno ynpasienue, zn. TY-Cocdus, 1991

2. Mamxapo, H., E. XapananoBa, Hwuowcenepnu memoou 3a u3ciedsame HA JTUHEUHU

cucmemu, I3a. TY — Cocdus, C., 2004
3. Kuwm, [1. I1., Teopus asmomamuueckozo ynpasnenus, ®u3marmur., M., 2004
4. Goodwin, G. C., S. F. Graebe, M. E. Salgado, Control system design, Prentice Hall,
Upper Saddle River, N.J., 2001
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XAPAKTEPUCTHUKA HA YYEBHATA JJUCHHUIIJIMHA

HanmenoBanue Ha yueOHATa IUCIUILINHA: Kox: BAICE18.2 |Cemectsp: 7
Teopusi Ha e1eKTPO3aABUKBAHUSATA
Bun Ha 06yuenuero: Yacose 3a Bpoii kpenutu: 4
Jlexuuu, 1a6OpPaTOpPHU YIPAKHEHUS CEMECTBP:

JI—20 ygaca,

JIY — 10 yaca
JIEKTOPH:

Jort. n-p Jodo [aukos (PA), Ten. 965-29-48, e-mail: d_tsankov@tu-sofia.bg
ri.ac. .a-p Kamen Xpucros (PA), ten. 965-35-07, e-mail: khristov@tu-sofia.bg
Texunuecku yauBepcuter —Codust

CTATYT HA JUCHUMIIVIMHATA B YYEGHUS IIJIAH: M30upaema nucHMIUIMHA 3a
CTYJIEHTUTE MO CIEUHATHOCT ‘“ABTOMAaTvKa, MH()OpPMAIMOHHA W YIpaBIIgBaIla TEXHUKA”,
o0Opa3oBaTenHo KBaTH(HUKAI[MOHHATA CTETEH “OakanaBbp”, paKkynTeT ABTOMATHKA.

HEJIN HA YYEBHATA JUCHUIIJINHA: Ilenta Ha Kypca € J1a 3alo3Hae CTYJEHTUTE C
TeopusATa Ha 0000IlIeHaTa MallMHAa U HEHHOTO MPUIOKEHHE MPH KOHKPETHOTO BEKTOPHO
OINMMCAHUC HA IMTOCTOAHHO- U ITPOMCHJIIMBOTOKOBUTEC CIICKTPO3aJBUKBAHMA.

OIIMCAHUE HA JIUCHUIIJTIMHATA: B kypca ce pasriaexaar OCHOBHU BBIIPOCH,
CBBP3aHU C ONHMCAHUETO Ha EJIEKTPOMATHUTHUTE W EJICKTPOMEXaHUYHUTE IMPOIECH MpU
(GYHKIIMOHUPAHETO Ha BBPTSIIM Ce eleKTpuyecku mamuHu. Ha Ta3m 0a3za ce u3BekIa BbHB
BEKTOpPEH BUJ ONMCaHHWE Ha 00001IeHaTa enekrpuiecka MammHa. CTyIeHTUTE ce 3al03HaBat
U ¢ KOOpAWHATHUTE IpeoOpa3yBaHus MPH OMKMCAHWE HA MAlIMHATA B PA3JIMYHU KOOPAWHATHU
cuctemu. CrieruaaHO BHUMaHHE CE€ OTZIENsl Ha €HEpreTuKaTa Ha eJIeKTPO3aIBIKBAHUATA U CE
pasriiexaar pa3InyHu MOIXO0IH 32 HKOHOMUS Ha €NEKTPOCHEPT U

HPEJIINIOCTABKHN: Heobxomumu ca 3HaHuATa 10 aucuuruimHute "TeopernuHa
eJleKTpoTexHuKa", “EnexTpomexannyHu ycTpoiicTBa”, ,,MexaHuka’.

METO/l 3A TIIPEINNOJABAHE: Jlekuuu M3HACSIHU C TOMOIITa HA HArjeAHU MaTepuau,
Tabna u auano3uTuBu. Ha ocHOBaTa Ha TEOpETHUHMS MaTepuai ce MpOoBeXaaT JadopaTOpHU
YIpaXHEHUs] Ha CTEHJOBE U OINUTHU IMOCTAaHOBKM B Jlabopatopus 9215, xouto cw3naBar
YCIIOBHS CTYACHTHUTE Jia MPUI00UAT MPAKTUUECKH 3HAHUS U YMEHUE.

METOJAHN HA U3IIUTBAHE U OLHEHABAHE: [TucmeH u3nur.

E3UK HA ITPENTIOJJIABAHE: bearapcku

HNPENOPBYUTEJIHA JIUTEPATYPA:

1. Bill Drury (2009), The Control Techniques Drives and Controls

2. Werner Leonard (2001), Control of Electric Drives

3. Ned Mohan (2014), Advanced Electric Drives

4. Sergey Lychevski (2002), Electromechanical Systems, Electric Machines, and Applied
Mechatronics

5. Stephen J. Chapman (2004), Electric Machinery Fundamentals (Power & Energy)

6. Ali Emadi (2004), Energy-Efficient Electric Motors, Third Edition (Electrical Engineering &
Electronics)




XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumenoBanue Ha yueOnara nuciumnuna: | Kox: BAICE18.3 Cemectbp: 7
HHTeIMTreHTHH CpeCcTBA 32 H3MepBaHe
Bun Ha 00yueHuero: Cemectpuanen xopapuym: | bpoit kpeautu: 4
Jlexmmm (J1) JI — 20 yaca
JlabopaTopuu ynpaxxknenus (JIY) JIYV — 10 gaca

JIEKTOP(HN):

Jon. a-p umk. Auapeit Exenkos (PA), Tein.: 965 3493, email: aelenkov@tu-sofia.bg,
I'n.ac. 1-p boxxunap Jxymkes (PA), Ten. 965 2366 e-mail: b.djudjev@tu-sofia.bg
Texanuecku yauepcuter-Codust

CTATYT HA JIUCIWUIIVINHATA B YYEBHUSA IIJIAH: 3agbmkutenHo uzbupaema
JMCIMIUIMHA 32 CTYACHH OT CIIEHUAHOCT “ABTOMAaTHKa, WH(OpMalMOHHA W YHpaBIIsABaILA
TEXHUKa”, 00pa30BaTeTHO-KBAIM(UKAIIMOHHA CTENeH “OakanaBbp”’, hakynreT ABTOMATHKA.

HEJIN HA YYEBHATA JUCHHUIIJIMHA: CryneHTUTE 10JIydaT 3HaHHUS U YMEHUs CBBbP3aHU
C MPOEKTUPAHE M HU3IIOJI3BAHE HA CHBPEMEHHU CPEACTBA 3a M3MEPBAHE C MHUKPOIIPOLECOPHO
yIpaBJIeHUE U IPOTPAMHOTO UM OCHUTYpsIBaHE.

OIMUCAHUE HA JUCHUIITIMHATA: HucuuniuHata “HHTEnTUMreHTHH CcpeAcTBa 3a
u3MepBaHe” € IIOCBETeHa Ha BBIIPOCH, CBBP3aHH CBhC CH3/aBAHETO M MPUIOKEHHETO Ha
U3MEpBATEJIHU CPEACTBA C MHKPOIIPOLIECOPHO yImpaBieHWe. Pa3sriexnar ce OCHOBHHUTE
APXUTEKTYpHU MPUHIUIHN, HEOOXOIMMHUTE amapaTHH CPEACTBA W MPOTPAMHO OCUTYpsiBaHE Ha
[IMPOKa rama YCTPOUCTBA: MHTEIIUTEHTHU CEH30PH, U3MEPBATEIIHU YPEIu, U3MEPBATEITHU CUCTEMHU
U JIp. AHaIU3Upar ce€ HOBU AITOPUTMU HA (DYHKIMOHUpPAHE, OPHEHTUPAHHU KbM MOJ00psBaHE Ha
METPOJIOTUYHUTE XapaKTEPUCTUKN HA U3MEPBATEIHUTE CPE/ICTBA.

HPEJAITIOCTABKMH: Ilpym wu3rpaxiaHeTo Ha AMCUMILIMHATA CE€ Ipwiarar IO3HAHMUATA IIO
MuxkponpornecopHa Texuuka, Merponorus u [Ipoektupane Ha nudpoBH cpeicTBa 3a U3MEpPBaHe.

METOJ 3A NPENOJABAHE: Jlekiuu, TOANOMOTHATA OT cJlaiiioBe U JabOpaTopHH
YOPaKHEHHS C U3IOJI3BaHE Ha CIEIMATU3UpaHd MAKEeTH, 3allluTa Ha MMPOTOKOJIHU, U3pab0OTBAaHU OT
CTYJIEHTUTE U MPOBEPSIBAHU OT MPENOAaBaTENS.

METOJU HA UBIIUTBAHE U OLHEHABAHE: M3nuT ¢ mpoIbHKUTETHOCT 2 Y4eOHH Yaca B
Kpas Ha CEMeCThpa, KOMTO BKJIIOYBA OTTOBOPH HA TECTOBU BBIIPOCH BBPXY TEOPUSTA.

E3UK HA ITIPEITOJABAHE: 6biarapcku

HPEIHNOPBUYUTEJHA JIMTEPATYPA: 1. Pages X. Merponorust 1 u3MepBaTeHa TexHiKa, KHura
crpaBouHuK B Tpu Toma, Tom 2, C., Codrrpeitn, Codus, 2008, ¢.988; 2. Barney G.C. Intelligent
Instrumentation, Prentice Hall, 1988; 3. MBanos P., I'. MuxoB. EnekrpoHHn nudpoBu ycrpoiictBa u
cucremu. Texnanka, 1990; 4. Aurenos A., I1. I[lerpoB. Mukpomnporiecopu B paIHOTEXHIIESCKUTE CUCTEMH.
Texnuka, 1987; 5. Kapakexaiio 3., E. CapbpmoB. [IprnoxHu MUKPOKOMITIOTBPHH CUCTEMU. M31aTencTBO
Ha TY-Codus, 1995; 6. Kapakexaiios 3., C. I'puropos. Ennounnosu mukpoxomMmioTpu. Texnuka, 1992; 7.
[Tomos A., 3. KapakexaiioB. AHaJIOrOBH yCTpOICTBa 32 MUKpOIpoliecopHu cuctemu. Texnuka, 1988; 8.
Fraser C.J., J.S. Milne. Microcomputer applications in measurement systems, Macmillan education Ltd.,
1990; 9. Bentley J. P., Princioples of measurement systems. Longman Group UK Limited , 1992..
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XAPAKTEPUCTUKA HA YYEBHATA JUCIUIIJIMHA

HaunmenoBanue Ha yuyeOHaTa TUCIIATIINHA! Kox: BAICE18.4 CemecTbp: 7
Enepruiina edeKTMBHOCT B MHAYCTPHSITA

Bu Ha 00y4eHHETO: s 3 dMstedOdz oz ~isteOtedlzds  Bpoit kpeautu: 4
Jlexruu (JI) JI— 20 yaca

Jlaboparopuu ynpaxkuaenus (JIY) JIY — 10 gaca

BOJIEII TPENNIOJABATEJI:

npo¢. a-p Huna Hukonosa , (hakynrer ABromaruka), e-mail: ninan@tu-sofia.bg
no1l. 1-p Meroau ['eoprues , (dpakynrer ABToMaTHKa), e-mail: georgievmg@tu-sofia.bg

CTATYT HA UCIIUTIVIMHATA B YYEGHUS TIJIAH:

CBo0onHO M30upaeMa AUCHUILINHA 3a CTYJIEHTH OT CIEIHATIHOCT ,,ABTOMaTHKa, MH)OPMAIIMOHHA U yTIpaB-
nsBaia TexHuka’ Ha “@axynrer ABromaruka“ npu Texuudyecku YHusepcureT — Codus 3a oOpazoBaTenHoO-
KBaJMUKaMOHHA cTerneH "bakamasp'.

HEJIN HA YYEBHATA JUCHHUTIJIMHA

Jla ce 3amo3HAAT CTYACHTHUTE C ACMEKTUTE HAa eHepruifHaTa e(eKTUBHOCT B MHIyCTPHUATA U C IOAXOJUTE 32
peanu3anys Ha eHeprocrecTABally Onepanuy, ype3 e(peKTHBHO yIpaBiIeHNEe HA TEXHOJOTHYHUTE MPOLECH
M0 KPUTEpUH MUHUMYM pa3xoJ Ha €HEprus W Ja MpUAOOHUAT MO3HAHHS 33 pean3aiis Ha ChbBPEMEHHU
TEXHOJIOTMH MO3BOJISIBAIY HAMAJISIBAHE HA pa3xoa Ha €HEeprusl.

TeopeTnuHuTE aCTIEKTH HA TUCHUIUIMHATA Ja OBIAT IEMOHCTPUPAHU HA MPAKTHKA | Iie OBJaT YCBOCHU OT
CTYZIEHTHUTE MPAKTUYECKH YMEHUS MO MPUJIaraHe Ha pasriiekKIaHUTE TEXHOJIOTHH U aITOPUTMH.

OIIMCAHUE HA TUCHHNTIIVIMHATA:

B nucumnimHaTa ce pasriexaar pasiuuyHUTE BUAOBE U3TOYHUIM HA €HEPIus MU METOIMTE 3a TAXHOTO pa-
MOHANTHO n3nonm3BaHe. OcoOeHO BHUMaHKE ce 0OpbIla Ha MKOHOMUSTA Ha €HEPTHsl, MpeoOpa3yBaHeTo i
OT U3KOMAeMHU rOPUBa, KAKTO M M3IOJI3BAHETO HA Pa3JIMuHU METOHM 32 YIpaBICHHE HA TIPOMUIILUICHH MHC-
TaJIallMi, BOACUIM O MKOHOMHSI HA CHEPrHs WIM CHEpruiiHM CypoBHHHU. EHA OT OCHOBHMTE 3a/1a4d Ha
JIMCIMIUIMHATA € J]a pas3rjeja M3I0J3BaHe Ha ChbBPEMEHHH E€KOJIOTHYHO YHCTH CHEPIHHHM M3TOYHHIH H
TSAXHOTO NPUJIOKEHUE B MH/IYCTPUAITHH YCIOBUS 32 HAMaJIsIBaHE HA BBIJICPOHUS OTIIEYAaThK HA HHIYCTPH-
ara. TeopuTHYHHUTE 3aHUMAHUS Ca CHIIPOBOACHU C TJAOOPATOPHH yIPaKHEHHS 3a MPUI00MBaHE HA TPAKTH-
YEeCKH MO3HAHUS OT CTYJCHTUTE MPH pealn3anus Ha aIrOPUTMUTE 332 OCTHTaHe HA CHEPTHifHa e(eKTHB-
HOCT B pEJTHU YCIIOBHSI.

HPEANTOCTABKM:

Texauuecku CpeacTBa 3a aBTOMAaTHU3alud, Teopml Ha ymIpaBJICHUCTO, ABTOMaTH3aIMs HA TEXHOJOTHYHU
npouecu

METO/J 3A INPEMMOJABAHE: nexiun, 1a00paTopH yIpakHEHHsI, CAMOIIOTOTOBKA
METOJHN HA M3NIUTBAHE U OINEHABAHE: n3nur
E3UK HA ITPEITOJABAHE: Oniarapcku

HPENOPBYUTEJIHA JIMTEPATYPA:
OcHoBHa JuTepaTypa
1. Hanmarapos K., Exepruiina eeKTUBHOCT MpH yIpaBiieHWEe Ha MPOMHUIIUICHN uHCTananuu, TY-Codus,
2010
2. Hamnarapos K., Enepruiina edekTuBHOCT 1 eko3amqura B unaycrpusra, TY-Codwus, 2011
3. IVaughn C. Nelson, Kenneth L. Starcher, ntroduction to Renewable Energy, CRC Press, 2015.
JonbaHuTETHA TATEpaTypa
1. Harumarapos K, [Ipomurienu cucreMu 3a HUCKOCTOMHOCTHA aBToMaTtu3zaius, TY-Codus, 1998
2. Hamumarapos K., PEKOBOJCTBO 3a CEMHUHApHU YIPAXXHEHUS M0 eHEepruifHa eeKTUBHOCT M €KO3alluTa B
nuaaycrpusra, TY-Codwus, 2011
3. Meronudeckn yka3aHus 3a oOcjeIBaHeHAa CHEpPruilHa e€(pEeKTHBHOCT B mpomuuuieHH cucremu, MUE,
Arennus o enepruitna epexruBaoct, Cenremspu, 2005




XAPAKTEPUCTUKA HA YYEBHATA JUCIUIIJIMHA

HaumenoBanue Ha yyeOHATa IUCIUIUIMHA! Koxa: BAICE18.5 Cemectnp: 7
YnpasieHue HA OMOTEXHOJOTHYHHU NPOLIECH

Bun Ha 00y4enuero: CemecTpuaneH Xxopapuym Bpoit kpeautu: 4
Jlexmuu (JI) JI— 20 yaca

Jlaboparopuu ynpaxuaenus (JIY) JIY — 10 gaca

BOJEII NPENNOJABATEJI:

no1l. 1-p Meroau ['eoprues, (dhakynrer ABromaTnka), e-mail: georgievmg(@tu-sofia.bg
CTATYT HA JUCIIMIIJINHATA B YYEGHUSI IIJIAH:

3aAbIKUATENCH KYpC 3a CTYJASHTHTE OT CHEIUAHOCT ,,ABTOMAaTWKa, WH()OPMAaIMOHHA ¥ YTMpaBisdBaIia
TEeXHHKA*

HEJIN HA YYEBHATA JUCHUILIJIMHA:

Crynentute TpsOBa Aa MOJIydaT 3HAHUS 3a: TEOPETUYHUTE OCHOBH IPU aHAIIM3 M MOJAETHpaHe Ha Ouorex-
HOJIOTHYHH TIpOIecH, TEOpeTHYHNTE OCHOBH TPH YIPaBICHHE HAa OMOTEXHOJIIOTUYHH TpouecH, lIpakTu-
YyecKaTa peain3aluys Ha METOAWTE W aIrOPUTMUTE MPH yHpaBiIeHUE HA MPOLECH M MHCTANALWU BKIIOYBA-
1 OMOTEXHOJIOTHYHU NapaMeTpH

OIINMCAHUE HA TUCIINIIVIMHATA:

VYyeOHaTa nporpama mo AUCHMIUIMHATA " YTIpaBieHne Ha OMOTEXHOJIOTUYHHM Mpolieck” € ChCTaBeHa B ChOT-
BETCTBHE C y4eOHMs IUIaH Ha CHeLMaNHOCTTa "ABTOMAaTHKa, HH(POPMALMOHHA U yNpaBlisBalla TEXHUKA'.
WHTepancUniIMHapHUAT XapakTep Ha OMOTEXHOJIOTUUTE € MPEANoCTaBKa 3a CUCTEMHO 3abjI00UaBaHe Ha
3HaHUATA Ha CTYJCHTUTE B OOJIACTTAa Ha YNpPaBICHHETO HA OMOTEXHOJOTHMYHHUTE mIporecu. M3ydasar ce
CTaTUYHUTE M TUHAMUYHU XapaKTEePUCTUKH Ha MPOILIECUTE MPH pa3InyHa KHHETHUKA, CBOMCTBATA HAa CTPYK-
TYpHHUTE M HECTPYKTYPHHU MOJIEJIH, PABHOBECHH CHCTOSHUS U PaOOTHH TOYKH. Pasriexngar ce HAKOM MOJ-
XOJIM 32 OLICHABAHE HA OMOTEXHOJIOITMYHUTE MPOMEHJIMBU Ha ChbCTOSIHUETO B HEMPEKbCHATHS U TUCKPETHUS
cirydail. 3HaUNTEIHO BHUMaHHUE € OTAEJICHO Ha yNPaBJIEHHUETO MPU HEMbJIHA HH(OpMAIHs 3a CTPYKTypara
Y MIPOMEHJIUBUTE Ha Mpoleca, JUHeapu3HUpallo yIpaBieHHe. 3all03HaBaHETO Ha CTYJEHTHUTE C MPAKTHYEC-
KHATE MOIXOAM NPHU yIpaBieHWE Ha OMOTEXHOJOTUYHUTE MPOIECH M JCHCTBAIM WHCTAJAINN BKITFOYBAIIN
yrpaBieHue Ha OMOTEXHOJIIOTUYHH TPOLIECH € OCHOBHA XapaKTEPHUCTHKA Ha Kypca.

HPEANNOCTABKHW: ®epMeHTalMOHHU TEXHOJOrMH, Teopust Ha ynpaBieHUETO, T€XHUYECKU CpEencTBa
3a aBTOMaTHU3alusl, BHOCEH30pHM CHCTEMH 1 aHAIM3aTOPU

METO/ 3A ITPEINNOJABAHE: nekiuu, 1a0opaTopHU YIPaKHEHHS, CAMOTIOATOTOBKA
METO/JAM HA U3IIUTBAHE U OLNEHABAHE: m3nur
E3UK HA NIPENOJTABAHE: 6birapcku

HNPEINOPBUYNTEJIHA JINTEPATYPA:

1. M. A. Boudreau G. K. McMillan(2007), New Directions in Bioprocess Modeling and Control: Maximizing Process Analyti-
cal Technology Benefits, ISA—The Instrumentation, Systems, and Automation Society, 2007

2. G. Bastin, D.Dochain, (1990), On-line Estimation and Adaptive Control of Bioreactors, Louvain, Belgium, 1990.

3. Ct. HonxoB, Ct.CrosinoB, II.I'eoprues, (1994), OcHOBH Ha aBTOMaTH4YHOTO YNpPaBJICHUE HA OMOTEXHOJIOTHYHH ITPOLIECH,
C., TV, 1994.

4. Cr.lHoukoB Cr., /I.®uies, U.CumeonoB, Jl.Bakiaes, (1992), Ynpasnenue Ha OuorexHonornvynu mnpouecu, C., TexHuka,
1992.

5. KO. Cranumkuc., (1984), OntumanpHOE ynpaBieHre OHOTEXHOJIOTHUECKUMH TMpolieccamu, BuibHioc, Mokciac, 1984.

6. A. Beiinn, 1.0mmmnc, (1989), OcHoBbi Onoxumudeckoit naxenepun, M., 1989.

7. B. bupiokos, B.M.Kanrape, (1985), Ontimu3anus nepuoInieckux mporeccoB MUKpOOHOIoOrmIecKkoro cuaTe3a, M., Hayka,
1985.

8. Ct. Cros1HOB, (2007), buoaBToMaTuka, PbkoBOICTBO 3a nabopatopuu ynpaxHenus, Codus, ISBN 978-954-438-614-6

1. Ct. UoukoB u 1p., (2004), buonponecuu cucremu, Mojenupane, yrnpaBlieHHE U ONTUMH3ANus, ,,13tok-3aman”, Codus,
2004.
2. MathWorka Inc., (2017), MALAB Control System Toolbox-User’s Guide R2017b.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJINHA

HaumenoBanwne Ha yueOHaTa
mucrturuHa: UadgopManuonHo- Koxn: BAICE 18.6 Cemectnp: 7
CEH30PHU CHCTEMH 32 Po6oTH
Bun Ha 00y4yeHHUETO:

Jlekuun, 1adopaTopHu
ynpaKHeHusl

Yacoge 3a cemecTbpa: bpoii kpeautu: 4
JI— 20 gaca, JIY — 10 gaca

JIEKTOPU:
noit. 1-p Mapun Xunescku (DA), ten.: 02 965 3571, e-mail: mzhilevski@tu-sofia.bg
Texanuecku yauBepcurer-Codust

CTATYT HA JUCHUIIVIMHATA B VYUYEBHUSA IIVIAH: 3agppkuTenHa
JUCUMIZIMHA 32  penoBHU  cryneHtn 1o  crnenuanHoct "ABTOMATUKA,
NHO®OPMALIMOHHA " VYIIPABJISABAIIIA TEXHUKA” na ®akynarer ABTOMAaTHKa
npu Texuuueckn YHuBepcuteT — Codus 3a 00pa3oBaTeIHO-KBAIM(PUKAIIMOHHA CTEIICH
"bakanaBbp".

HEJIX HA YUYEBHATA [UCHUIIVIMHA: CryaeHtuTe NOpuaoOMBaT 3HAHHUS 32
CTpyKTyparta u GyHKIMUTE Ha CEH30PHUTE MpeoOpazyBaTeNy U cucteMu Ha poboture. Te
TpsiOBa Ja MOTraT Aa MPOEKTUPAT, HACTPOMBAT U MpUJIaraT CEH30PHU CUCTEMH 3a aHAJIU3 U
pasno3HaBaHe Ha OOEKTH B cpeAara 3a poOOTH U MOOMIHM TEXHUUYECKU CPEJICTBA.

OIMUCAHUE HA JUCHUIIJIMHATA: OcHOBHUTE TeMH ca: AHAJIOTOBU U IU(PPOBU
TB kxamepu 3a pabora BBB BUAMMHUS U OJHM3KUTE YITPABHOJIETOB W HWH(payepBeH
JMana3oH Ha cBeminHata; MHtepdelicHH Moaynau 3a aHaloroBd M LUGPOBU
n300pakeHust; ApXUTEKTypa Ha aHAJIM3aTOPUTE 3a H300paxenus;JlazepHu, ynTpa3ByKOBH
U uH(ppauepBenu okaTopu, TakTuaHu ceHzopu; CHIIOBH CeH30pH; Y CTpOICTBa 3a peueBO
pasno3HaBaHe.

MNPEAITIOCTABKMU: Heobxoaumu ca mo3Hanus no @dusuka, EjgexTpoHHa TEXHHKAa,
WN3uncnurenna TexHuKa, Enexrtpudeckn wuszMepBaHus, l3mepBaHe Ha HEEIEKTPUYHHU
BEJIMYUHHU;

METO/J 3A NIPEINOJABAHE: Jlexkuuu u J1a00paTOpHU YNPaXHEHUS C MPOTOKOIIH,
u3paboOTBaHU OT CTYACHTHTE W TPOBEpsIBAHU OT MpernojaBareis. 3aJadd 3a TEeKYII
KOHTPOJI.

METOIN HA M3IIUTBAHE U OHLEHSABAHE: Wsnur (75%) u pe3yntatu oT
nabopaTopHute ynpaxxkaenus (25%).
E3UK HA TIPEIIOJJABAHE: 6barapcku.

HPEINNOPBYUTEJIHA JIMTEPATYPA:

1. I1. BenkoB, UHpopManimoHHO-ceH30pHH cucTeMU 3a poooTH; u3zd. Ha T. Y. - Codwus, 2000 r.

2. |. Nourbakhsh, R. Siegwart, Introduction to Autonomous Mobile Robots, The MIT Press,
2004, ISBN: 9780262195027.

3. II.BenkoB, M.MuasienoB, [IpuiiosxeHust Ha CEH30pH, MOCITHPAIIN YOBEIIKH Bh3IPUSTHS,
Crnucanue “Apromaruka u uHpopmaruka”, Codus, 2010, ku.1, ISSN 0861 — 7562.

4. A. Casals (Ed.), Sensor Devices and Systems for Robotics, Springer Science & Business
Media, 2012, ISBN 3642745679

5. H. Everett, Sensors for Mobile Robots, A K Peters/CRC Press, 2019, ISBN 9780367449049



XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha ydyeOHaTa TUCIMIUIMHA: Kona: BAICE 19.1 Cemectbp: 7

udpoBu peryjaropu 4 MHIYCTPUATHHA
CHCTEMHU 32 yIpaBJjieHHe

Bun Ha 06yuenuero: Cemectpuanen xopapuym | bpoit kpeautu: 4
Jlexuuy, JI — 20 gaca
JIaboparopHu yrpakHEHUS JIYV — 10 gaca

JIEKTOP:

Jom. n-p I'eopru Pyxexos (D®A), email: g_ruzhekov@tu-sofia.bg

Texuuuecku yauBepcutet-Codust

CTATYT HA JUCIIUIIVIMHATA B YYEBHUS IIJIAH: N306upacma ydeOHA TUCIUTUIMHA 32
CTyIeHTH OT crnenuanuzauus “CucrteMd U yopaBieHHME Ha CHENUATHOCT “ABTOMATHKA,
uH(pOpMallMOHHA W  yOpaBifABalllda TEXHUKA’, 00pa30BaTEIHO-KBAIU(UKAIMOHHA  CTEINEH
“OakanaBbp’.

HEJIU HA YYEBHATA JUCIUIIJIMHA: Cren 3aBbpiliBaHE Ha Kypca CTYICHTHUTE I1I€ MOTaT Jia
npaBsAT M300p HAa OCHOBHU €JEMEHTH OT MPOMUIIIEHA CHUCTeMa KaTo KOHTPOJIEPH, CEH30pH,
W3MBJIHATEITHU MEXaHU3MHU, IIIe MOTaT Jia pa3pabdoTBaT MPOrpaMHO OCUTYpPsIBaHE 3a MPOTPaMUPYEMHU
JIOTUYECKH KOHTPOJIEPH.

OIMMCAHUE HA JAUCHUIIJIMHATA: OcHoBHu Ttemu: AmnanoroBu u uudposu I[IN]]
perynaropu, HacTpoiika. CTpykTypa M OCOOEHOCTH Ha HPOMMIUIEHUTE CUCTEMH 3a YIpaBIICHUE;
IIpoMuIIIEHH KOHTpOIepH, nepudepus, uHTepdeiicH U IPHIOKEHHS; MepapXuuHH CHCTEMH 3a
ynpasienue; Esunm 3a mporpaMupaHe, CHCTEMHO IPOTPAMHO OCHUTypsBaHe; AJITOpUTMH 3a
ynpasieHue; YoBeko-MaunHeH narepdeiic; CeHzopu U U3MBJIHUTEIHA MeXaHu3Mu, bezonacHocT.

HPEAIIOCTABKM: Bucma marematuka I, I, u III, IIMK 1 , 2; TeopeTnuHa eneKTpoTEXHUKA,
Enextpuueckn wu3mepBaHus, ENeKTpoMeXaHWYHM yCTPOMCTBA, MUKpOIIPOLIECOPHA TEXHHKA,
M3mepBaHe Ha HEEJEKTPUYHHU BenuunHHU, Teopus Ha ympasineHuero [ u II, Waentudukanus Ha
CHUCTEMH, YIIpaBJICHUE HA EIEKTPOMEXaHUYHHU CUCTEMH.

METO/ 3A TIPENNOJTABAHE: Jlekuuu, MoANOMOTrHaTH OT ciaiiiose. JlJabopaTopHHU yrpaKHEHUS
C M3MO0JI3BaHe Ha IPOMUIIICHH KOHTPOJIEPH.

METOJIU HA U3IIUTBAHE U OLIEHABAHE: Tekymia orieHKa — ABe KOHTPOJIHU paboTH mpe3
cemectbpa (60%), mabopaTopHu yrpakHEHHsI ¢ TIPOTOKOJN | 3anuTa (40%).

E3UK HA TPEITOTABAHE: bearapcku.

NPENOPHYUTEJHA JIUTEPATYPA: 1. Berger, Hans, Automating With STEP7 In STL And
SCL: Programmable Controllers; 2.Simatic S7-300-400, John Wiley and Sons Ltd, 2005; 3.Berger,
Hans, Automating with STEP7 in LAD and FDB: SIMATIC S7-300/400; 4.Programmable
Controllers, John Wiley and Sons Ltd, 2001; 5.Muller, Jurgen, Controlling with SIMATIC, Publics
Corporate Publishing, 2005; 6. Gross, Hans, J. Hamann, G. Wiegartner, Electrical Feed Drives in
Automation, Publics Corporate Publishing, 2001. PyxekoB, I'. PbkoBojacTBO 3a J1abopaTopHH
YIpaKHEHMS 10 JucuuImHara MHaycTpuanau cuctemu 3a ynpasienue, 2015




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJINHA

HanmMenoBanne Ha yueOHaTa
IUCIAIUIMHA: ABTOMATH3aus HA Kox: BAICE19.2 Cemectbp: 7
NMPOU3BOICTBEHUTE MEXaHU3MHU

Bun Ha 00yueHuero: Yacoge 3a ceMecTbp: Bbpoit kpeautu: 4
Jlekuuu, nadoparopuu ynpaxkaenuss |[JI — 20 gaca, JIY — 10 gaca

JEKTOP:
noi. 1-p umk. Bimagumup Xpucros (PA), ten.: 9653945, e-mail: vdhristov@tu-sofia.bg
Texunuecku yauepcuter-Codus

CTATYT HA JUCIUIIVIMHATA B YUYEBHUS IIVIAH: 3aab/KuTeHO U30MpaeMa JUCIIHII-
JIMHA 32 PEIOBHU CTYACHTH IO CICIHAIHOCT ,,ABTOMAaTHKa, NHPOPMAIMOHHA U YIpaBJsABaIla TE€X-
Huka” Ha “@akynter ABromaTtuka" mpu Texnumuecku YHuBepcuteT — Codusi 3a 0Opa3oBaTeiIHO-
KBaJMpuKaroHHa ctereH "bakanasbp'.

HEJIU HA YYEBHATA JUCHUIIJIMHA: 3ano3HaBaHe Ha CTYJACHTHTE ChC CIELUPUUHUTE 0CO-
OCHOCTH Ha PA3JIMYHU MMPOU3BOJICTBEHN MEXaHU3MH, C KOHKPETHUTE MPOOISMH, TIPH 33]BHIKBAHETO
Y aBTOMAaTHU3alMITa UM M C METOJUTE 3a TAXHOTO pemraBane. CTUMynupa caMocToATeIHaTa paboTa
Ha CTYJICHTA I10 Te3U MpoOIeMHu.

OINIMCAHUE HA JUCHHUIIJIMHATA: KypchT “ABTOMaTH3alds Ha MPOU3BOJICTBEHUTE MEXa-
HU3MH™ € pa3BUT NpobiaemMHo. B Hero ce naBar 3HaHUS 3a: XapaKTEPHUTE U3UCKBAHUS KbM CUCTEMU-
T€ 3a €JIEKTPO3aJABMKBAHE M aBTOMATU3AIIMsI HA OCHOBHHU KJIACOBE MPOU3BOJCTBEHU MEXaHU3MH; Ma-
TEeMAaTUYECKO OMUCAHWE HA TEXHH CHIIECTBEHHU BEJIIMUMHU U MPOILIECH. AKIIEHTHPA CE BbPXY CIICIIH-
(GbuYHUTE 32 BCEKU KJIAC MPOOJIEMU U C€ CUCTEMATH3UPAT Bb3MOKHUTE UM pElIeHHs. 3a WIIOCTpalus
Ha CHBPEMCHHH PCIICHUS Ha KOHKPETHH NPOOJIEMU Ce MPUBEKAAT TUITHYHNA CXEMHU HA BB3JIH U YCT-
poicTBa.

MHNPEAITOCTABKM: HeobxonuMmu ca 3HaHUS N0 TUCHUIUTMHUTE: ,,MexaHuka”, ,,Exextpomexanud-
HU ycTpoiicTBa”, ,,I3MepBaHe Ha HEENEKTPUYHU BEIUYUHU, ,,YTIpaBIE€HUE Ha €EeKTPOMEXaHUYHU
cucTteMu” W ,,YTIpaBJI€HUE Ha €JIEKTPO3aABUKBAHUATA”

METO/L 3A NPENNIOJJABAHE: Jlexuuu; JlabopatopHu ynpakHeHHs Ha (GU3NYECKH M KOMIIIO-
THpPHU MOJieNU. Pa3gaBar ce muCMeHN MaTepraliy CBbP3aHy C YIIPAXKHEHUSITA [0 TUCHUIUIMHATA.

METOIU HA U3IIUTBAHE U OLHIEHSABAHE: [lucmen u3nut B cpeiara M MoOCJeIHATA CEll-
MHIIa Ha ceMecThpa 3a 0opMsIHE Ha TEKYIIa OI[EHKA.

E3UK HA TTPEITIOJJABAHE: 6barapcku

INPEITIOPBYUTEJIHA JIUTEPATYPA:

1. Mopnanos C., K. KyTpsiHcku, ABTOMATH3AIMS HA POM3BOACTBeHHTE Mexanusmu, C., [TeuaTna Ga-
3a TY-Codus, 2001

2. ﬁopnaHOB C., ABromaTru3zarusi Ha Mpou3BoicTBeHUTe Mexanu3mu, C., [legarna 6aza TY-Codus,
1993

3. Uopnanos C., P.PaiinoB, PbK0OBOICTBO 32 Tab0opaTOpHH yMpaKHEHUS 0 ABTOMAaTH3aIMs Ha MPO-
n3BoJcTBeHUTE MexaHu3mu, C., [Teuatna 6aza TY-Codus, 1989

4. Uopmanos C., I'.JlackanoB, ABToMaTH3anus Ha MPOU3BOJCTBEHUTE MEXaHWU3MH (M3YHCIUTEIIHU
eKCIIEPUMEHTH U onTuMu3aIus), PrkoBoacTBO 32 maboparopuu ynpaxuaenwus, [Inosnus, Texaudec-
KM yHUBepcureT, 1991.



XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumenoBanue Ha yueOnara nuciumuna: | Kox: BAICE19.3 Cemectbp: 7
N3mepBaHus B €KOJIOTHATA, MeTUIHHATA
U OMOTEeXHOJIOTHSITA

Bun Ha 00yuenuero: Cemectpuanen xopapuym: | bpoit kpeautu: 4
Jlexmmu (J1) JI— 20 yaca
JlabopaTopuu ynpaxkuenus (JIY) JIY — 10 yaca

JIEKTOP(HN):

noit. 1-p Hukonait CrosiHoB, (PA), Ten. 965 2382, e-mail: n_stoyanov@tu-sofia.bg
1. ac. 1-p Aaronus Jlrooenosa Iangenosa(®A), Ten.965 3463; apandelova@tu-sofia.bg
Texunuecku yauepcuter-Codust

CTATYT HA JUCHUITIJIMHATA B YYEBHUA IIJIAH: 3agbmkurenHo usdbupaema yyebHna
JUCITUIUIMHA 32 CTYIACHTH OT CICIHATHOCT ‘“ABTOMaTHKa, WH()OpPMAIMOHHA W YIIpaBisBaIia
TEeXHHKA”, 00pa30BaTEIHO-KBaTHU(UKALMOHHA CTENEH “OakanaBbp”’, pakynTeT ABTOMATHKA.

HEJIN HA YYEBHATA JIUCHUIIJIMHA: Jla ce 3aro3HasT CTYACHTUTE ¢ GU3NIHUTE METOTU
M3II0JI3BAHU B aHAJIMTUYHATA XMMUS 3@ KOJIMYECTBEH U KAUECTBEH aHAJIN3 HA BEIIECTBA, HAMUPAILX
IMMPUIIOKCHUC B CKOJIOrHMATa, MCAUIIMHATA U OHMOTEXHOJIOTHATA.

OIIUCAHUE HA JUCHHUIJIMHATA: OO0xBaHaTH ca BCHYKH [O-BAXHH METOAU OT
WHCTPYMEHTAJTHUS aHanus3: CIIEKTpaJieH, xpomMarorpadcku, €JIeKTPOXUMHYEH,
MacCCIEeKTPOMETPUYEH M JIPYI'H, KaTo OCHOBHO BHHMAaHHE € OTIEJICHO Ha CpeAcTBaTra 3a
HEIMOCPEICTBEHO U3MEPBAHE.

HPEAIIOCTABKM: J[ucuumuinHata ce u3rpax/ia Ha OCHOBAaTa Ha MO3HAHMSTA HA CTYACHTUTE,
MIOJIYYEHH B KYPCOBETE I10: TEOPETUYHA EJIIEKTPOTEXHUKA, EIEKTPUUECKH U3MEPBAHMS, U3MEPBaHUS
Ha HEEJIEKTPUYECKHU BEJINYMHH.

METOJ 3A NPEINIOJAABAHE: Jlekiuy, MOANOMOTHATH OT MPE3EHTAIlMU U JIa0OpaTOpHHU
yIpa)XHEHHs! C U3MOI3BaHe Ha CIEUANTU3UPAaHN MAaKeTH, 3allliTa Ha MPOTOKOIHU, U3pab0TBAaHU OT
CTYAEHTUTE U MPOBEPSIBAHU OT MPEIO1aBaATENS.

METO/IN HA U3IIMTBAHE U OLIEHABAHE: /[Be nucMeHM TEKYIIM OLEHKH B cpejaTa u
Kpas Ha ceMecThpa (06110 80%), mabopaTtopuu ynpaxkaerus (20%).

E3UK HA TIPENTOJJABAHE: 6barapcku

HPEINIOPBYUTEJIHA JIUTEPATYPA: 1. P. bopucosa, (2009), OcHOBH Ha XMMHYHHS aHAJH3,
Bopomneit; 2. I'. Kpucush, JIx. O’Peitnu, noa. Penakuusara Ha wi. kop. npod. n.x.H. [lanaiior bonues,
(2003), Uuctpy-mMeHTasneH aHanus, Y HUBEpCUTETCKO n3natenctso “Cs. Knmument Oxpunckn’; 3. Ilog pen.
Ha T. LBetkoBa u Ct. [lanes, (2000), AHATUTUYHM NPOLIEAYPU U IPUHLIMII B KJIMHUYHATA J1a00pa-Topus,
amapatu 3a u3MepBane, ananmzaropu, Men. Msa. BAII, 4. Iloneunrenes E. I1., Crapuesa O.H., (2003),
AHamuTH4ecKue MCCIENOBAaHUS B MEAUIIMHE, OHMOJIOTMH M eKo-Jloruu, Beiciias mikona, Mocksa; 5. A.
Heitikos, K.Pamonos, K.J[xxamb6a3uc, [".Beaescku, (1992), MeTtoau, anropuTMu U yCTPOKCTBA 3a U3MEP-
BaHE W KOHTpoJ B OuoTtexHoyorusita. Texnmka, C.; 6. A. Heiikos, (1996), buocensopHu cucremu u
ananuzaropu. Texunuecku YHuBepcureT — Codus; 7. K.M. Cakogunckuii u ap., (1993), Ananutiueckas
xpomatorpadpus. M., Xumus, 8. Xapuronos, 0. ., (2003), Ananutnyeckass xumwus, Mocksa; 9.
A.Hetikos, (1990), buotexnonornunu u3mMepBanus 1 KOHTpoIl. Texanuecku YHusepcureT — Codust.




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HanMenoBanne Ha ydeOHATa TUCITUTIIINHA! Kox: BAICE19.4 Cemectsp: 7
YnpasneHue Ha NPOMMIILJIEHN HHCTAJIAIMA

Buyx Ha 00yuenuero: CemectpuaneHn xopapuyM: bpoit kpeauTu: 4
Jlexmum (JI) JI—20 gaca,

Jlaboparopuu ynpaxkuaenus (JIY) JIY — 10 gaca

JIEKTOPMU:

noir. 1-p CranucnaB EnueB EneB (DA), Ten: 0892231122, email: enev@tu-sofia.bg
Texandecku yausepcutet — Codust

CTATYT HA JIUCHUIIJIUHATA B YUYEBHUS TIJIAH: M30upaecma IuCIUIUIAHA 32

CTYJIEHTH OT CIHEeIUalHOCT “ABTOMaTHKa, WH(QOpPMAIMOHHA W YIpaBisiBalla TEXHHUKA”,
o0pa3oBaTeTHO-KBANH(UKAIIMOHHA CTETIeH “‘OakanaBbp”’, paKyiaTeT ABTOMATHKA.

HEJIM HA YYEBHATA JUCHUIIJIMHA: /lucuuninuHaTa ©Ma 3a e 1a 3al03Hae CTYIEHTUTE
C HaW-IIMPOKO pa3NpOCTPAaHEHUTE B IMPOMUIIEHOCTTa: TOIUIMHHM, TOIUIO- U MacoOOMEHHH,
XUMHAYECKH M XMIPOJAWHAMMYHHM TPOIIECH, U C OCHOBHUTE CTPYKTYpU Ha CHCTEMHUTE 3a
yIPaBIEHUETO UM.

ONNCAHUE HA JUCHUIIVIMHATA: /IucuuninHaTa 3aro3HaBa CTYJEHTUTE C OCHOBHUTE
XapaKTePUCTUKHU, (QPYHKIMU, CTPYKTYpa U €Tanu MpH pa3pabOoTBaHETO HA MPOMUILJIEHUTE CUCTEMHU
3a aBromartuzanys. Pasriexxaar ce oOLIUTe MOJ0KEHHUs, OCHOBHM MaTeMaTHYeCKH 3aBUCHUMOCTH,
CXEMH M M3HMCKBAHUS KbM CHCTEMHTE 3a DPEryJIMpaHe Ha THIIOBH TEXHOJIOTMYHU BEJIWYHMHU -
Temreparypa, HajsraHe, neOWUT, HMBO, Biara, IUNIBTHOCT, pH, cbhcTaB Ha BemiecTBara, peIoOKC
noTeHuuan u np. Pasranexgar ce penuua npouecH U MHCTAJIAMU KaTo 0OEKTH 3a aBTOMATHU3ALHNS -
TOPUBHU WHCTAJALWHU, MeIld, MapHU KOTJIM, W3MapUTENHA WHCTANAlW{, CYIIWIHH,
KJIMMAaTU3aI[MOHHA HMHCTANAMK, PEKTH(OUKAMOHHN KOJIOHW, KPHUCTAIM3AIMOHHHN —araparwy,
XUMHYECKH PEAKTOPU U AP. — XapPAKTEPUCTUKM B TUHAMHYHO OTHOLIEHHWE IO OTAEITHHUTE KaHAJH,
TUIIOBU CXEMH, CTpyKTypu/KoH(purypannu Ha CAY. Ilo3HaHHUsATa OT HETO IaBaT BH3MOXHOCT 3a
pa3BUTHME HAa CHUCTEMHOTO MHCJIEHE y CTYACHTUTE W H3rpakJaHe Ha 00O0OIIeH MOAXOHd MpH
pa3paboTBaHETO HA CUCTEMH 3a aBTOMATHU3aLUs HA UHIYyCTPUAIHU IPOLIECH.

HPEAINOCTABKHN: Teopuss Ha aBTOMAaTHMYHOTO yImpaBlieHHWe, M3MepBaHe Ha HeEeNEKTPUUHU
BeIMYMHY, TeXHUYECKH CpelIcTBa 3a aBToMaru3amms, MnoeHtndukamus Ha CHUCTEMH,
ABTOMAaTH3a1Ms HA TEXHOJIOTMYHU MPOLIECH.

METOJ 3A TIPENNIOJABAHE: Jlekiuu, mNOAIIOMOTHAaTH OT CJaijioBe; J1a0OpaTopHH
YOpaXHEHUS ¢ U3IMOJI3BaHe Ha (PU3MUECKH MOJICTN Ha PEalTHU MPOMHUIIUICHN OOEKTH.

METOJIHN HA MBIIUTBAHE M OINEHABAHE: 1U3nut
E3UK HA TPEITOJABAHE: brirapcku

HPENOPBYUTEJHA JIMTEPATYPA: 1. Hammarapos K. [llpomuwinenu cucmemu 3a
nuckocmotinocmua asmomamusayusi. TY — Codust 2009. 2. Xamkuticku M. b. Agmomamuzayus
Ha MeXHON02UYHU npoyecu 8 Xumuunama u memainypeuunama npomuuinenocm. Codus, Texnuka
1989. 3. ®apxu O., A. Tomopo, E. Hukonos. [llpomuuinenu cucmemu 3a asmomamu3ayus.
BMEMN, Bapna, 1989. 4. Mymmxusia I'. ABTOMaTH4HO ynpaBieHHE U peryjiupaHe Ha TOIIMHHU
npouecH, C., Texnuka, 1987. 5. Shinskey F. Process Control Systems - Application, Design and
Tuning, 4th Edition, McGraw-Hill, 1996.




XAPAKTEPUCTUKA HA YYEBHATA JUCIUIIJIMHA

HanmenoBanue Ha yyeOHATa IUCIUTUINHA! Kon: BAICE19.5 Cemectbp: 7
O0paboTKa HA TAHHM B OMOMHKEHEPCTBOTO

Bun Ha 00y4enuero: UYacoge 3a ceamuna: | bpoit kpenutu: 4
Jlexmuu (JI) JI—20 gaca

JlaGopaTopuu ynpaxuenus (JIY) JIY — 10 yaca

BOJEII NPENNOJABATEJI:

no1l. 1-p Anekcaaabsp Edpemos, (DA), e-mail: aefremov@gmail.com
CTATYT HA JUCIIUIIJINHATA B YYEGHUSI IIJIAH:

N36upaem Kypc 3a CTyA€HTHTE OT CIELUAIHOCT ,,ABTOMaTHKa, NHOPMALIMOHHA U yNpaBJisBaIla TEXHH-

(3

Ka
HEJIN HA YYEBHATA JUCHUILJIMHA:

3ano3HaBaHe Ha CTYACHTUTC C MOAXOAHW U MCTOAMU 3a U3IrpaXJaHEC HAa MOJCJIH C MU3IO0JI3BAHC HAa JdHHU U
IMPUITIOKCHUETO HA TE3U MOACIIU B 6I/IOI/IH)KCHepCTBOTO.

OIIMCAHUE HA JTUCHNIIVIMHATA:

B mucnunnunHara ce u3yuyaBa €KCIEPUMEHTAIHUAT MOAXO[ 3a MojenupaHe. OOy4eHUETO € HacOueHa KbM
pa0oTa ¢ JaHHU MOITY4YEHHU OT NPUI0KEHU B 00/1aCTUTE HA OMOTEXHOJIOTUUTE U OMoMenuuHara. Pasriex-
JaT ce cTaHAapTHUTE opMaTH 3a 3ama3BaHe Ha Te3W JaHHM, 0a3uTe C TAKUBA AAHHU U CTAHAAPTHH MOAXO-
4 3a oOpaboTkata UM. OT TEOpeTHyHa IJ. T. € 3aCEerHaTO M3rPa)KJIaHeTO Ha MHOIOMEpHH, TMHAMUYHH,
JMHEWHU U IIUPOK KJlac HeIMHEHHH perpecuoHHu Mojenu. Onucsar ce Hail-pa3snpocTpaHeHUTe METOIM 3a
OLICHSIBaHE Ha MapaMeTpu Ha Mojena. M3ydaBaT ce M TEeXHU YUCIIEHO YCTOWYHMBH pealn3alnu, He00X0AUMHU
IIPY TpaKTHYECKaTa UMIUIEMEHTAIMA Ha OLIEHUTENUTE. 3acerHaTh ca U MOAXOAM 3a M300p Ha MOAXO.AIIa
CTPYKTypa Ha MOJieJIa KaTO CTHIIKOBH METO/IH, PUHIIUIIEH KoMIToHeHTeH aHanu3, LASSO, Ridge perpecus
u ap. B mpakTuueckara 4act Ha Kypca ce U3rpa)xaaT perpeCuOHHA MOJAEIH, KOUTO HAMHUPAT NPUIIOKEHHUE B
o0yracTTa Ha MeAMIIMHATA, (papMalneBTUKATa, OMOMHKEHEPCTBOTO H Jp. CEKTOPU HAa UHITyCTPHUATA

HPEANTOCTABKH:

Jluneiina anredpa, MaTeMaTUYECKH aHAJN3, CTATUCTHKA, BEPOSITHOCTH

METO/J 3A NPEMMOJABAHE: nexiun, 1a00paTopH yIpakKHEHHsI, CAMOIIOTOTOBKA
METO/JM HA U3NMUTBAHE U ONEHABAHE: usnur

E3UK HA ITIPEITOJABAHE: Obiarapcku

NPENOPBYUTEJIHA JIUTEPATYPA:

1. M. A. Boudreau G. K. McMillan (2007), New Directions in Bioprocess Modeling and Control:
Maximizing Pro-cess Analytical Technology Benefits, [SA—The Instrumentation, Systems, and
Automation Society, 2007

2. Jonathan Pevsner (2015), Bioinformatics and Functional Genomics, 3rd Edition, ISBN: 978-1-118-
58178-0, October 2015, Wiley-Blackwell.

3. Myra L. Samuels, Jeffrey A. Witmer, Andrew Schaffner (2016), Statistics for the Life Sciences, 5th
Edition, 2016, Pearson.

4. Ian Witten Eibe Frank Mark Hall Christopher Pal (2016), Data Mining 4th Edition Practical
Machine Learning Tools and Techniques, eBook ISBN: 9780128043578, ISBN: 9780128042915,: Morgan
Kaufmann, 1st October 2016.

5. A. Efremov (2014), Multivariable System Identification. Dar-RH VT, 2014, ISBN 978-954-9489-42-2.

1. Ct. HonkoB u ap., (2004), buonpouecuu cucreMu, Mozenupase, yrpasieHUue U ONTUMHU3aIus, ,, I3TOK-
3anan”, Codust, 2004.
2. MathWorka Inc., (2017), MALAB Control System Toolbox-User’s Guide R2017b.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJINHA

HanMeHnoBanue Ha yueOHaTa TUCIUILINHA: Kon: BAICE19.6 Cemectnp: 7

IIporpamupane Ha po0oTHu H
POOOTOTEXHMYECKH CUCTEMHU

Bun Ha 00y4yeHuero: UYacose 3a cemectsp: | bpoit kpenutu: 4
Jlexuuu, JTabopaTtopHu yrpakHEHUS JI — 20 yaca,
JIY — 10 gaca
JIEKTOP:

noi. 1-p Mapun XXunescku (DA), Ten. 02 965 3507; E-mail: mzhilevski@tu-sofia.bg.
Texanuecku yauepcuretr-Codust

CTATYT HA JUCHUIIJIMHATA B YYEGBHUSA IIJIAH: 3agpmkutenHo u30dupaeMa
JUCHUIUIMHA 32 CTYJEHU OT CIEUUANTHOCT ‘“ABTOMaTuka, HH(OpPMAlMOHHA M YIpaBlsBalla
TexHuKa”, (akynrer ABTOMAaTWKa, ydacTtBamia BbB (opmupane Ha wmoxayn ,,Poboruka” 3a
o0OpazoBareHO-KBaM(DUKAIMOHHA CTETIEH “‘OaKanaBwp”.
HEJIN HA YYEBHATA JUCHUIIJIMHA: 3HaHusATa 1 yMEHUATA, IOJYyYEHH 110 AUCLUUILIMHATA,
Ch3aBaT MPEANOCTaBKY 3a IpU100MBaHe HA MHXKEHEPHHU 3HAHUS 3a CHIIHOCTTA U MPUIIOKECHHITA HA
po6otukara.llo Bpeme Ha Kypca CTyIGHTHTE H3y4aBar crieuduKaTa Ha poOOTHTE, HAy4aBaT ce Ja
nmporpaMupar poOOTH M pOOOTOTEXHHMYECKH CHCTEMH 3a I'bBKaBa aBTOMATH3aIUs M MpUI00MBAT
YMCHUA IO p€llaBaHC MHKCHCPHU 3ada4U IO NPUIIOKCHUEC HA p06OTI/I B [IPOMUIIJICHOCTTA U APYTHU
o0JacTy Ha YOBEIIKaTa JEeHHOCT.
OIMUCAHUE HA TUCHUIIJIIMHATA: M3y4yaBaT ce OCHOBHUA OCHOBHU METO/IU 32 TPOTrPaMHUPAHE
Ha poOOTU U POOOTH3UPAHU CUCTEMH B TSACHA BPH3KA C MPUIOKEHHETO UM 33 aBTOMAaTH3alus Ha
TEXHOJOTUYHU MPOLCCH. Pa3FJIC)KI[aT CC MPUIIOKCHUA B IMPAKTHUKATa Ha CTPATCruu U CpCACTBa 3a
porpaMupane Ha poOOTH, KaTO BHUMaHKE ce OOpbIlla Ha KOMEPCHUATIHU CUCTEMH 3a IIPOrpaMupaHe.
OcnoBuu temu: [Iporpamupane na mamunau ¢ LIITY; Konose na ®anyk; Metoau 3a oOyueHue Ha
pobotu; CucTeMu 3a aHAIUTUYHO MpOrpaMupaHe Ha poOOTH; AJTOPUTMHUYHU €3UIM 32
nporpaMmupase Ha podotu, E3uk 3a nporpamupane ACL; Komanau v MHCTpyKIIUU 3a yIpaBieHUE Ha
neuxkenusTa; [I[porpamupane Ha MOOUIHH pOOOTH.
HPEAINOCTABKM: Ilporpamupane M U3MOJN3BaHE HAa KOMIIOTPH, V3KyCTBEH HHTENEKT U
poOoTHKa.
METOJ 3A TMPEINOJABAHE: 3ansitus ¢ WU3MN0JA3BaHE HAa MYJITHMEAWNHU CpPEICTBA B
KOMIIOTBPEH KJIac ¢ AeHcTBal poOOT U poOOTH3HpaH MAIIMHEH LIEHTHP.
METOJIU HA M3IIUTBAHE U OLEHSABAHE: JIBa nucMeHu Tecta — B cpefaTa W Kpas Ha
cemecthpa (mo 40% BcekH) ¢ pa3peuIeHo MOJ3BaHE Ha JIMUTEPATypHH H3TOUHUIH, JTa0OpaTOPHU
ynpaxHeHus (20%).
E3UK HA TPEITOJAABAHE: bearapcku.
MHNPENMOPBYUTEJIHA JINTEPATYPA:
1. J. J.Craig, Introduction to Robotics: Mechanics & Control, ISBN: 8131718360, Pearson
Prentice Hall, Upper Saddle River, NJ, 3rd ed., 2008.
2. B. Siciliano, L. Sciavicco, L. Villani, G. Oriolo, Robotics — Modeling, Planning and Control,
ISBN 978-1-84628-641-4, Springer, 2009
3. Kin-Huat Low., (2007), Industrial Robotics — Programming, Simulation and Applications,
pro Literatur Verlag, Germany 2007.
4. B. Siciliano, O. Khatib, Springer Handbook of Robotics, Springer-Verlag Berlin Heidelberg,
2008
5. A. Dutta, Robotic Systems — Applications, Control and Programming, ISBN: 978-953-307-
941-7, IntechOpen, 2012,
6. CR750/CR751 Series Controller Instruction Manual - Detailed explanations of functions and
operations, Mitsubishi Electric, 2012.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHATa TUCIUILIMHA: Kox: BAICE20.1 Cemectsp: 7
YnpaBiieHHe HA JUCKPETHO CLOMTHIHHH CHCTEMH

Bun Ha 00y4yeHuero: Cemectpuanen xopapuym| bpoit kpeautu:5
Jlexmmm (JI) JI1-20u.

JlabopaTopuu ynpaxkuenus (JIY) JIYV - 10 u.

Kypcoga pa6ota (KP) KP

BOJEII NPEMNOJABATEJI:

ri. ac. 1-p Mopnau Kpanes, (PA), e-mail: jkralev@tu-sofia.bg
Texunyecku yHuepcutet - Codust

CTATYT HA JIMCHUTIJIMHATA B YYEBHUA IIVIAH:

O6pa3zoBarenHo-kBanupUKaIMoHHa cTeneH “‘bakanapbp”, ®akynrer ABTOMATHKA.

LEJIN HA YYEBHATA JIUCIIUIIJIMHA: Ilenra Ha yyeOHaTa AWCIMIUIAHA € CTYJACHTUTE J1a
pPa3BUAT YMEHHUATA CH 3a MPOCKTHUPAHE Ha BTPAJCHU CHUCTEMH, KaTO H3MOJI3BAT, JOKa3alld CE B
MIPAKTUKATA, TUCKPETHO ChOUTUHHU MaTEeMaTUYECKU OMUCAHUS Ha MPOrpaMUpyeMuTe miatdopmu

OINMCAHUE HA JUCHMIIJIMHATA: KypchT mo ympaBjieHHE Ha IUCKPETHO-CHOUTHUHHU
CUCTEMHU C€ ChCTOU OT JIB€ OCHOBHHU 4yacTH. [IbpBaTa 4yacT OT JEKIMUTE Ce 3aHMMaBa C U3y4aBaHETO
Ha Hal-Ba)XHUTE TEOPETUYHH MOJCIU HA JUCKPETHO-CHOUTHHHHM CHCTEMH - JIOTHYCCKH (PYHKIIHH,
Kpaiinu aBromaru, Mpexu Ha I[letpu, Gpopmanuu e3unu u rpamatuku, 6JI0K CXeMH Ha aJITOPUTMH U
np. Obpbina ce no-crnenraaIHo BHUMaHUuEe Ha Mpexxute Ha [leTtpu karo 00001ieHne Ha CUCTEMH OT
KpallHu aBTOMATH, Karo Ce€ pa3riaexaaT B JeTaliId TEXHUTE CBOMCTBA (IOCTHKUMOCT,
OTrPaHUYEHOCT, KUBOCT, MHIUAECHTHA MaTpUlla U Jp.) U ChIIO Taka Ce€ JaBaT peaula IpUMEpH.
Bropara yact Ha Kypca € MOCBET€Ha Ha H3MOJ3BAHETO HA MPOTPaAMHUPYEMH JIOTUECKH MaTpPHUIU
(FPGA) kato cpenctBo 3a peasmsupane Ha uudposu JCC. Pasrnexgar ce OCHOBHUTE
CUHTAaKTMYHU TpaBuia B e3uka VHDL, eranute mnpe3 KOUTO NpeMHUHaBa BrpaKIAaHETO Ha
¢dopmanHo omnucana cucreMa BbB FPGA u ce masar nmpumepu 3a VHDL onucanue Ha TUNIMYHU
udpoBH yCTpoiicTBa (CyMaTOpW, YMHOXKUTENHM, Oposiud, KpailHM aBTOMatu). Pasrmexna ce
MIPE/ICTaBSIHETO Ha PEATHUTE YUCIIa ¢ (PUKCUpaHa WM TUIaBalla TOYHOCT ¥ HAYMHUTE 32 ONMMCAHUTO
Ha TakuBa yucina BbB VHDL. Pasriexna ce u TexHonorusra 3a aBTOMaTHYHO T'e€HEpUpaHE Ha
VHDL kon o manen Simulink moznen. ToBa mo3BossiBa 1a ce ycKopu Tpoiieca Ha pa3paboTka Ha
BrpaJieHu CUCTeMH. B ympakHeHusiTa Mo AMCHUIUIMHATA CE€ HM3IMOJI3BAT IUIaT(GOpMU OT cepHsiTa
Spartan Ha Xilinx. CryaentuTte pa3padorBar HUGpPOBUTE MOJYIM M3YYEHU B JIEKIIMOHHUS KYypC,
KOUTO CJIe]l TOBa pealn3upar U U3MHUTaBaT BhpXy iardopmure. [lo aucuumninHaTa € npeaBuacHa
KypcoBa 3a/1a4ya, KOsITO C€ CbCTOM B OIIMCAHME Ha CHCTEMa ONMCaHa C HEeNpPeKbCHATa MpeiaBaTeaHa
dbyHkus ype3 auckpetHa Simulink cxema BKIIOYBAIa PECYPCHU HM3YHCIUTENIHU OJOKOBE
(HampuMmep cymaTop U YMHOKUTEIN) U AUCKPETHO-CHOUTHITHA yIpaBisBallla yacT pealu3upaHa KaTo
Stateflow mmarpama. Cnen Bamumamnus Simulink ce u3BbpmBa reHepupane Ha VHDL konm m
cUMyJIMpaHeTo My BbB Xilinx.

IHNPEAINOCTABKH: Maremaruka, IIporpamupyeMn JIOTMYECKHM YCTPOMCTBA M CHUCTEMH,
OmnepallMOHHM CUCTEMHU 3a pealHo BpeMme, MeTo1o1orus npu paspaboTkara Ha coryep

METO/ 3A ITIPEMTOJABAHE: Jlekiiuu v 1a00paTOpHU yIIPaKHEHUS.
METO/JIU HA UBIIUTBAHE U OLIEHSABAHE: Tekyma onenka (60%), Kypcosa pa6. (40%)
E3UK HA TIPENNIOJJABAHE: 6barapcku

HNPEINOPBYNTEJIHA JIUTEPATYPA:

1. ®uaunoa K., M. XpucroB M. u ap., (2004), Mznomsane Ha (V) HDL 3a cunTre3 Ha
enekrporer xapayep, KMUHI 2001, ISBN 954-9518-21-3; 2. ®uaunosa K., (2000), ABToMaTH!
mozaenu, TY - Codus, ISSN 954-438-283-6; 3. Diaz M., (2009), Petri Nets: Fundamental Models,
Verification and Applications, Toulouse, France. ISBN: 9781848210790



mailto:jkralev@tu-sofia.bg

XAPAKTEPUCTHUKA HA YYEBHATA JIUCHHUIIJIMHA

HaunmenoBanue Ha ydyeOHaTa TUCIMIUIMHA: Kom: BAICE20.2 |Cemectbp: 7

CwiioBa 1 ynpasJifiBalia eJ1eKTPOHUKA B
€JIeKTPO3aIBUKBAHUATA

Bun Ha 06yuenuero: Yacose 3a Bpoii kpenutu: 5
Jlexuuu, 1abOpaToOpHU yHpaXHEHHS, KypcoBa CEMECTBP:
pabora JI — 20 4aca,
JIY — 10 gaca.
JIEKTOP:

noit. 1-p Jodo Iankos (PA), Ten. 965-29-48, email: d_tsankov@tu-sofia.bg
Texanveckn yauBepcutet — Codust

CTATYT HA JUCHHUIIVIMHATA B YYEBHUS TIJIAH: 3agsmkurenHo u3zbupaema
JTUCLIUIUIMHA 33 CTYJISHTHTE IO CICIUATHOCT “ABTOMaruka, WH(POpPMAIIMOHHA H
yopaBisiBaiia TEXHUKA’, oOpa3oBaTellHO KBaTM(pUKANMOHHATA CTENeH ‘‘OakalaBbp”,
bakynTer ABTOMaTHKA.

HEJIM HA YYEBHATA JUCHMIIVIMHA: CryneHture npuaoOuBaT HEOOXOAUMHUTE
3HaHUS 3a eKCIUIoaTalus Ha MOJIYIPOBOJHUKOBUTE TOKONPEOOpa3yBaTein, yCBOSIBAT HOBUTE
pelieHns B Ta3u 00JacT U U3rpaKaaT YMEHHMs 3a Ch3/1aBaHE HA COOCTBEHH PEIICHHUS.

OIIMCAHUE HA JUCIWMIVIMHATA: CrygaeHTsT 1oidy4yaBa  3HaHHA 34!
npeoOpa3yBaHETO HA €IEKTPUUYECKa EHEPTus U YIPABIEHHETO HA TO3U MPOLEC B €IEMEHTHTE
u OJIOKOBETE€ Ha IOJIyNPOBOAHMKOBUTE TOKOIIpeoOpa3yBaTeld Ha  €JIEKTPOMEXaHUYHUTE
CUCTEMM 3a aBTOMAaTHU3allMs; peaju3alus HAa KOHTYPU 3a YIpaBI€HHE Ha TOKOBE U
HaIpeXeHUs, CXeMH 3a KOHTPOJ U 3aIIUTH, KAKTO U HEOOXOAUMUTE JIMHEAPU3UPAHU MOJIENIN
U CbOTBETHUTE UM CTPYKTYPHHU CXEMH.

HNPEAINOCTABKHN: HeoOxomuMu ca 3HaHUA [0 JUCHUIIIMHATE: HeoOXoauMH ca 3HaHUS
no naucuuiuiiHute: «Bucma marematukay, «®Pusuka», «TeopeTnyHa eIEKTPOTEXHHUKAY,
«[TonynmpoBOAHUKOBH eleMeHTH», «IMmyscHa u 1udpoBa CXeMOTEXHHUKaY, «EleKTpudecku
n3MepBaHusy, «Enexrpomexannunu cuctremu» «Teopus Ha yrpaBIeHUETO

METOJ HA TIPENNOJABAHE: Jleknuu, noamoMaraHd OT CXE€MH, BU3YaJIM3UpaHU Ha
MYJITUMEIUEH TPOEKTOP; Ta00OpaTOPHU YIIPAKHEHUSI HA PU3UUYECKH W KOMITFOTHPHHU MOJICIH.
PazgaBat ce nucMeHu MaTepuany, CBbp3aHu C JICKIUUTE U YIIPAKHEHUATA N0 TUCHUILINHATA.

METOJIU HA M3IIUTBAHE U OLEHSABAHE: /e eaHouacoBHM MHCMEHH TEKYIIH
OLICHKH B cpelaTa W Kpas Ha ceMmecTbpa (00mo 62%), maboparopuu ympaxkueHus (18%),
KypcoBa paboTa ¢ nse 3agauu (20%).

E3UK HA ITPENTIOJJIABAHE: bearapcku

MNPENOPBUYUTEJHA JIMTEPATYPA: 1. Muhammad H. Rashid, Power electronics
handbook, Butterworth-Heinemann, 2017; 2. Bimal K. Bose, Power Electronics and Motor
Drives: Advances and Trends, Academic Press,2020; 3. Issa Batarseh, Ahmad Harb, Power
Electronics: Circuit Analysis and Design, Springer,2018; 4. Alassouli, Dr. Hidaia Mahmood,
Simulation of Some Power Electronics Case Studies in Matlab Simpowersystem Blockset,
2017; 5. Mahesh Patil, Pankaj Rodey, Control Systems for Power Electronics: A Practical
Guide, Springer,2015.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumenoBanue Ha yueOnara nuciumuna: | Kox: BAICE20.3 Cemectbp: 7
MeTpoJiornyeH KOHTPOJI U KaJuOpupaHe
HA Cpe/JCTBA 32 H3MepBaHe

Bun Ha 00yuenuero: Cemectpuanen xopapuym: | bpoit kpegutu: 5
Jlexmmu (J1) JI— 20 yaca
JlabopaTopuu ynpaxkuenus (JIY) JIY — 10 yaca

JIEKTOP(HN):

Hor. 1-p I'eopru CamoB Munyiies (DA), ten.: 029652380, e-mail: gm@tu-sofia.bg
Texanuecku yauepcuter-Codust

CTATYT HA JUCIMIIVIMHATA B YYEBHUMA IIJIAH: 3agemxurenHo wuzOupaema
JTUCIUIUIMHA 332 CTYACHTHU IO CHEUAIHOCT ,,ABTOMAaTHKa, MH(QOpPMAIMOHHA W YyIpaBisBaiia
texuuka’ Ha “@akynrer ABTtomaruka"' mnpu Texuumuecku VYHuBepcurer — Codus 3a
obOpasoBarenHo-kBanupukanronHa creneH "bakanaBbsp".

HEJIN HA YYEBHATA JUCIIMIIVIMHA: Crynenture npunoouBar 0a30BU MO3HAHUS IO
METPOJIOTHsI U OLIEHKaTa Ha ChbOTBETCTBUETO, KAKTO U 3HAHUS U YMEHHUS 32 pPelllaBaHe Ha OCHOBHU,
a ChIIO M Ha cienru(UIHN IpoOIeMH Ha METPOJIIOTUYHOTO ocurypsiane (MO) B 1BaTa acnekTa 10
HUBO pabOTHO CPE/ICTBO, OCUTYPSBALIM IPOCIECAUMOCT Ha U3MEPBAHUATA: METPOJIOTUYEH KOHTPOJI
U KanuOpupase.

OINMMCAHUE HA JUCHHUIIJIMHATA: M3yuaBar ce OCHOBHUTE pa3/ieid Ha METPOJIOTHUAITA:
oOuiaTa TeOpusl Ha U3MEPBAHETO; U3MEPBATEIHUTE €IMHULIU, BB3IPOU3BEKIAHETO UM U TIXHOTO
CchXpaHsBaHe; 00paboTkaTa Ha pe3yJaTaTUTE; IIPEICTaBsIHE HAa PE3yATaTUTE, OLIEHKA U CyMHpaHe Ha
IPELIKU U MOJIETIUpaHe, OI0/KETHPaHEe U OLIEHSIBAaHE Ha HEOIIPEIEIIEHOCTa; METOIUTE U CPEJCTBATA
3a u3MmepBaHe (CHU) ¢ mpuchliuTe UM BIMSHUS B Ipolleca Ha HM3MEpBaHE; METPOJOTHYHATA
repapxus Ha CU; onieHsiBaHe 1 HOpMHUpaAHE HAa METPOJIOTUYHM XapakTepucTuku Ha CU. U3rpaxaar
ce 6a30BM MPEJCTABU 332 3aKOHOBATa METPOJIOTHs U popmuTe Ha KOoHTposa Ha CU.

HPEAINOCTABKH: Heo6xomumu ca mo3HaHusi no Maremaruka, ®usuka, Enektpuuecku
u3MepBaHus, M3MepBaHe Ha HEEJIEKTPUYHU BEJIMUMHHU, Y IPABJIEHNUE U KOHTPOJI Ha KAYECTBOTO.

METOJ 3A TIPENNIOJABAHE: Jlekuuu, moAnMOMOTHaTH OT CclaioBe U J1abopaTopHU
yIpaXHEHHUs] ¢ MPOTOKOJIM, U3pabOTBAaHM OT CTYACHTUTE U TPOBEPSIBAHU OT MpErojaaBaTers.
3amauu 3a TeKyi KoHTpoJ. MHauBHIyaiHa 3a/1aua 3a KypcoBa paboTa.

METOJIHN HA U3NIUTBAHE M OHHEHABAHE: Tekymia olieHKa B Kpast HA CEMECTbPa, KOSITO
BKJIFOYBA TEKYIIIU TECTOBE BHPXY Teopusta 2 Op. mo - 30%, obmro - 60%, orieHka oT 1adbopaTopHu
ynpaxxknenus - 20% u oueHka Ha paboTtara 1o KypcoBaTa 3agada - 20%.

E3UK HA ITPEIIOJABAHE: 6barapcku

HPENNOPBYUTEJHA JIUTEPATYPA: 1. Tlox pea. na Pages X. MerpoJsiorust 1 u3MepBaTeiHa
texanka, Tom 1, Codrrpeiin, Codus, 2010; 2. Panes X., B. bores. Heonpenenenoct Ha pesynrarta ot
nzmepBaneto. C., Codrpeiin, 2001; 3. Haymes I1. Metposnorus. C., TY-Codus, 1996; 4. Kones H., IL
Uaymes, B. I'aBpaunos. OcHoBu Ha MeTposorngHoto ocurypsisane. C., Texuuka, 1982; 5. Kones, H., A.
Jlazapos, E. Manos, b. Matpakos, B. Typenkos. Enekrpuuecku nsmepBanus, M3narenctso Ha TY-Codus,
1999,; 6. Euramet, July 2008, Metrology — in Short, 3rd Edition,; 7. EAL Publication reference EA-4/02.
Expression of Uncertainty of Measurement in Calibration (including supplement 1 to EA-4/02); 8. JCGM
200:2012 International vocabulary of metrology — Basic and general concepts and associated terms (V1M)
3rd edition 2008 version with minor corrections; 9. INTERNATIONAL OIML R 34
RECOMMENDATION Edition 1979 (E) Accuracy classes of measuring instruments




XAPAKTEPUCTHKA HA YYEBHATA JUCHUIIVIMHA

HaumenoBanue Ha yueOnara nuciumuHa: | Kog: BAICE20.4 Cemectnp: 7

N3caenBane Ha onepanumuTe

Bun Ha 00yueHuero: Cemectpuanen xopapuym: | bpoit kpeautu: 5

Jlexmmm (J1) JI — 20 yaca

JlabopaTropHu/ceMUHAPHH YIIPAXKHEHUS CY —0Ougaca

(JIVICY) JIY — 10 gaca

Kypcosa pa6ora (KP),

Kypcos npoekt (KIT) Kon: bpoii kxpeauTu:
JIEKTOP(HN):

noi. 1-p Meroau I'eoprues , (DA), e-mail: georgievmg@tu-sofia.bg
noi. 1-p Jecucnasa CrouneBa-/lenuuesa, (PA), e-mail: stoitseva@tu-sofia.bg
1. ac. 1-p Anekcanzapa I'eopruesa, (DA), e-mail: aleksageorgieva@tu-sofia.bg
Texunuecku ynusepcurer-Codus

CTATYT HA JUCHUMIIVIMHATA B YUYEBHUS IIJIAH: 3anbmxurenHo-uzdupacma
JTUCLHUIIIMHA OT YYeOHHS TUIaH HA CTYACHTHUTE MO CIIEHHUATHOCT ,,ABTOMAaTHKAa, HHPOpPMaLIMOHHA U
yhnpapisiBalia TeXHUKA™“ 3a MpuaoOuBaHe Ha 00pa30BaTETHOKBAIM(UKAIIMOHHA CTENEH
“OakanaBbp”’, pakynTer ABTOMATHKA.

HEJIN HA YYEBHATA JUCHHUIIINHA: CryaeHTUTE 1a ce 3al03HasAT C HAKOU OT BUJOBETE
ONTUMHU3AIMOHHM 3a/1auyd pPEIllaBaHU B HHAYCTPHATA, C METOAM M CPEACTBA 3a pEIllaBaHEe Ha
ONTUMM3AIMOHHYU 33/1a4ydl B WUHAYCTPUAIHH YCIOBUS, Ja MPUAOOUIT 3HAHUS M yYMEHUS II0: ®
dbopMmynupaHe Ha ONTHUMHU3AIMOHHU 337a4d M Cbh3JaBaHE HAa MaTeMaTH4YeCKH MOJCIU Ha
TEXHUYECKH W TEXHHKO-MKOHOMHYECKH 3aJa4yd;, e pellaBaHe Ha pa3IMuyHA  KJIACOBE
ONTUMHU3AIMOHHM 33JIa4d IMOCPEJACTBOM IMOAXOAI] aHATUTUYCH arapaT W IPOrpaMHHU Cpeau 3a
peliaBaHe Ha ONTUMU3AIMOHHY 33/1a4yy; ® MpUjlaraHe Ha aHAJTUTUYHMS anapar v mporpaMHaTa My
peanu3anus 3a pelaBaHe Ha MPaKTUYECKH 3aJa4i OT PEATHU UHIYCTPUATTHU CUCTEMHU.

OIMMCAHUE HA JUCHHUIIJIMHATA: B aucruiuiiHata CTYACHTHTE C€ 3alo3HaBaT C
pa3IMYHU TEXHUKO-UKOHOMUYECKH U TEXHUYECKH 33/1a4i IO ONTUMHU3ALIMS HAa TPOLIECH U CUCTEMH
B uHAycTpusaTa. KypchT pasriexaa HIKOM OCHOBHH pa3Jiei OT U3CIeABaHE HA OMEPalMUTE KaTo
JHENHO, LEJIOYUCICHO U MapaMeTPUYHO NMPOrpaMUpaHe, CUHTE3 M ONTHUMM3alUs Ha CUCTEMU 3a
MacoBO OOCHyXBaHE, KaKTO M 3a/ladyd 3a MHOTOKPAaTHO B3€MaHEe Ha pEIIEHUs CBBbpP3aHU C
JUHAMHUYHO NporpaMmupase. TeopeTHYHUTE MOCTAaHOBKHM C€ U3IOJ3BAaT 3a pellaBaHe Ha pealHu
MpUMEPH OT UHAYCTPUATA, KAKTO W 3a aHAJIM3 Ha MHAYCTPHUAIHU NPOUECU U CUCTEMHU CBBpP3aH C
TAXHATa ONTUMH3ALIMs, KAKTO 10 OTHOIIEHUE Ha TEXHOJOTUYHU TapaMeTpH, TaKa U MO OTHOLLIEHUE
Ha PECYPCHOTO UM OCHUTYPSIBAHE U [[EHOBA OIITUMU3AIUS.

HPEAIIOCTABKM: Maremaruka, Ctatuctuka, Teopusi Ha BEpOSITHOCTUTE, AHAJIU3 HA JIaHHH,
[Iporpamupane u U3NoI3BaHE HA KOMIIOTPH.

METO/1 3A NPENOJABAHE: nexiuu, 1a00paTopHu YIPaXXHEHUs, CAMOIIOATOTOBKA.
METOJIHN HA U3IMUTBAHE U OLIEHABAHE: Texyia omieHka
E3UK HA TIPENTOJJABAHE: 6barapcku

HNPEIMOPBUYUTEJHA JIUTEPATYPA: 1. Canyumxues I, M.I'eoprue, Wscrnenpane Ha
ormepauuute, u3A. Ha Texnudecku YHuepcuter Codwums, 2008 2. Canynmkues [, M.
I'eoprues,Ontumusanus Ha cuctemu, u3a. Ha Texandyecku YHuBepcuteT Codus, 2008 3. Canynmkues I,
I'. CotupoB, M. I'eoprues, JJuckpeTHO-CHOMTUIHN cucTeMH, u3a. Ha TexHuuecku YHusepcureT Codus,
2008 4. Taha H, Operations Research An Introduction, 2007 Pearson Prentice Hall 1. H.Bierman, C.Bonini,
W.Hausman, Quantitative Analysis For Business Decisions, IRWIN Ilinois,1986.
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XAPAKTEPUCTUKA HA YYEBHATA JUCIUIIJIMHA

HanmenoBanue Ha yyeOHATa IMCUUIUIMHA! Koxa: BAICE20.5 Cemectnp: 7
BuoeneKTpoMeXaHUYHHU CHCTEMH

Bun Ha 00yuenuero: CemecTpuajeH XopapuyM Bbpoit kpeautu: 5
Jlexruu (JI) JI—20 gaca

Jlaboparopuu ynpaxkuaenus (JIY) JIY — 10 gaca

BOJEI NPENOJABATEJI:

no11. 1-p Bacun I'ei00B, (DA), e-mail: vtg@tu-sofia.bg

CTATYT HA JUCHUIIJINHATA B YYEGHUS TIJIAH: M30upaeM Kypc 3a CTyJIEHTUTE OT CIICIIH-
aITHOCT ,,ABTOMAaTHKa, HH()OPMAIIMOHHA 1 YIIPABIIABAIIA TEXHUKA

HEJIM HA YYEGHATA JUCIUIIJIIMHA: Jla 3ano3Hae cTy/IeHTUTE C OCHOBHU MO3HAHMsI B 001acTTa
Ha NPUIOKEHUETO Ha MUKpoenekTpomexannunure cucreMu (MEMC) B oGnactTa Ha Ouosorusra u Meau-
[MHATa, MPo0JIeMaTHKAaTa pe]; OMOJIOTUYHOTO HHXKEHEPCTBO, OMOMPOIIECHUTE CUCTEMHU U OMOMeIUIInHATA,
MojienupaneTo 1 uzpaborkata Ha MEMC, KakTo M HHTETpUPAaHOTO YIpaBICHUE HA CUCTEMH OT THIIA «Jia-
0opaTropuu BbpXY YHUII».

OINIMCAHUE HA JUCHUIIJIMHATA: CryaeHture ce 3aro3HaBaT cbC CrieUpUIHATE U3NCKBAHUS Ha
OMOJIOTUYHUTE, OMOMETUIIMHCKUTE U OMOTEXHOJIOIMYHUTE CUCTEMH KbM CPEACTBATa 3a KOHTPOJ M aBTOMa-
TU3aIMsl Ha mpouecuTe. Pasrinexxaar THOMYHE OpuMepH oT JabopaTopHaTa, KIMHUYHATA U MHIYCTpUAlIHA-
Ta MPAKTHKA, 3a J1a BHUKHAT B JIETAiIM B HYX/JaTa OT HOBU METOJAM U TMOMOIIHHM CPEJACTBA, KOMTO Jia Ce
npuiarat B Te3u 06aactu. CTYZEHTUTE CBIIO TaKa YCBOSBAT OCHOBHUTE METOJU M3MOJI3BAHH IPU MOIEIH-
panero u m3pabotkata Ha MEMC mnpunaranu B OmomenumuHckuTe u OnonpouecHure cucremu (bu-
oMEMC), ocHOBM Ha MUKPO(DIYHUIHNUTE CUCTEMH, YaCTH U CEH30pH 3a TsIX, KAKTO W M3pabOTKaTa Ha CHC-
TE€MH OT THIa ,,JabopaTopusl BEPXY YU U TAXHOTO MPHIIOKEHUE B MPAKTUKATA.

HOPEANNOCTABKH: ®usuka, Xumus, Enexrporexnuka, IloaynpoBogHukoBa enekTpoHuka, Enexktpu-
YEeCKU U3MEPBaHUs, TeX-HUUEeCKH CPEeICTBA 32 aBTOMATU3ALINA.

METO/ 3A ITPENNOJABAHE: nekiuu, 1abopaTopHHU YIPaKHEHHS, CAMOTIOTOTOBKA
METO/AM HA U3NTUTBAHE U OLNEHABAHE: m3nut
E3UK HA NIPENNOJTABAHE: 6birapcku

NPENOPBYUTEJIHA JIUTEPATYPA:

1. Richard C. Jaeger (2002), Introduction to Microelectronic Fabrication, Second Edition

2. Madou, M. J. (1997). Fundamentals of Microfabrication.

3. Julian W. Gardner. Vijay K. Varadan (2001), Microsensors, MEMS and Smart Devices.

4. Aydin Tozeren, S. W. B. (2003), New Biology for Engineers and Computer Scientists. Upper Saddle
River, NJ, Pearson - Prentice Hall., 2003.

5. Frank A Gomez (2008), Biological applications of microfluidics/ edited by Hoboken, N.J., Wiley-
Interscience, 2008

6. Gerald Urban (2006), BloMEMS (Microsystems), Springer, 1st edition, May 5, 2006, ISBN:
0387287310.

7. Albert Folch (2012), Introduction to BioMEMS, by. CRC Press, Boca Raton, FL, 2012, ISBN 978-1-
43-981839-8

1. Chris A. Mack. Fundamental Principles of Optical Lithography.
2. Hod Lipson, Melba Kurman. Fabricated: The New World of 3D Printing.
3. Berthier Jean, and Silberzan Pascal. Microfluidics for biotechnology, Boston : Artech House, ©2010

4. Ballou, A. J. N. D. P. Fundamental Laboratory Approaches for Biochemistry and Biotechnology.
Bethesda, MD, Fitzgerald Science Press, 1998.

5. Ellis Meng. Biomedical Microsystems, CRC Press, 1st edition, ISBN: 1420051229, Sept. 17, 2010.




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJINHA

HanmMenoBanue Ha yueOHaTa Kox: BAICE 20.6 Cemectbp: 7
JUCITUTIIAHA!
MoOnsiHu podoT
Bun Ha 00yueHuero: Yacoge 3a ceMecTbp: Bpoit kpeauTu: 5
Jlexuuu, JIabopaTopHau JI — 20 yaca,
yIpakHEeHHsI, KypcoBa paboTta JIY — 10 wyaca,

JIEKTOPMU:

Hort. Bnagumup JumutpoB Xpuctos (PA) ten.: 965 3945 email: vdhristov@tu-sofia.bg
ri1. ac. 1-p Huxonait Bpatosanos (PA), ten.: 965 3623 email: nbratovanov@tu-sofia.bg
Texuuuecku yauBepcutet-Codust

CTATYT HA IMCHUIIJIMHATA B YYUEBHUS TIIJIAH: 3aanpKUTeIHa JUCHUIIINHA
3a penoBHM ctyneHTd 1o cnenuanHoct ,,ABTOMATHKA, HHPOPMAIIMOHHA U
YIPABJIABAIIA TEXHUKA” na “@axyntrer ABTOMATHUKA" npu Texnuuecku
Yuusepcurer — Codust 3a o6pazoBarenHo-kBanupukanonHa crerneH "bakanassp".
HEJIM HA YUYEBHATA JIUCHUIIJIMHA: CryneHtuTe npuaoOMBaT 3HAHUS 3a
NOJXOJIUTE W TEXHUYECKUTE CpEACTBA 3a aHAJIMW3 U MOJEJIMpaHe Ha JIOKOMOIMOHHU
CUCTEMH U TPHIOKEHHUETO Ha MOOWIHH POOOTH B MPOMHILICHOCTTa, OOCIYXBaHETO,
MEAMIIMHATA, KAKTO U IIPH PUCKOBHU OIEpaIMK U U3CIIEA0BATEICKHU 3aJauu.
OIMNCAHUE HA JUCHUIIJIMHATA: “Mo6uanu podoru” € cBo60gHO n3bupaema
JUCLIUIUIMHA B Kpasl Ha 0akanaBbpCcKOTO oOydeHue. 3HaHuATa U yMeHusATa 1o MoOuiaHu
po0OTH Ch3/1aBaT MEXAaTPOHHA MOATOTOBKA C Bb3MOXKHOCTH 32 MHOTOCTPaHHA peanu3alus
Ha CTYACHHUTE B O0JaCTTa HAa KOMITIOTBPHO HMHTEIPUPAHUTE CHCTEMH B cdepara Ha
MIPOU3BOJICTBOTO, OOCIYXKBAaHETO W MEIUIIMHATA, KaKTO U 3a paboTa U H3CIEIBaHUS B
puckoBa cpesa. M3ydyaBar ce KOJIECHH U BHCOKOMOOWIIHU (BEPYIKHU, Kpadelin, XUOPHIHH )
JIOKOMOLIMOHHU CHCTEMH, JUCTAHLIIMOHHO M aBTOMAaTUYHO YIPABJICHUE C M3IOJ3BaHE Ha
pa3IMYHU CEH30pM — KaMepH, JIa3epHU CKEHEepHU, aKCeIepOMETpH, KUPOCKOIIU.
JlaGopaTopHUTE YHpPaXHEHUS C€ peaTu3upaT ¢ y4yeOHO-M3CIEeN0BATEICKH pOOOTH:
OMHMKOJIECEH, BEpPW)KEH, Kpauell M XUOpUIEH C pa3iMuyHd BBHIIHU CEH30pU U
yIpaBIsBaIIA POTPaMHU.

HNPEJAIIOCTABKHM:. ®wus3nka, TexHuuecka MeEXaHHKA, VYnpasnenue Ha
€JIEKTPOMEXaHUYHU CUCTEMH.

METO/3A ITIPENNOJABAHE: Jlekuuu ¢ 3noia3BaHe Ha CIaiiIoBE U BUJIEO MPE3CHTAIIHI
U J1a0OpaTOPHUTE YIPAXKHEHHS C MPOTOKOJIH.

METO/IM HA M3NUTBAHE W OLEHABAHE: : VYuyeOHara JIUCUMIUIMHA Ce
KOHTPOJIMpa 4Ype3 TeKylia oueHka (GopMHpaHa OT JiBe KOHTPOJIHHU C OILEHKa, KaTo ce
dbopmupaT TpU CHCTABKU: OLIEHKA OT (PMHAJTHO KOHTPOJHO ¢ KoepuiueHT Ha Texect 0,4,
OIIEHKa OT MEXJIMHHO KOHTPOJIHO B CpeaTa Ha CEMECThPa U OIIEHKATa OT JIA00OPaTOPHUTE
ylpakHeHUs Beska ¢ koeduuuentu 0,3.

E3UK HA TPENIOJJABAHE: 6barapcku

INPEINOPBUYNUTEJIHA JIUTEPATYPA

1. Mobile Robots - State of the Art in Land, Sea, Air, and Collaborative Missions, Edited
by X.Q. Chen, Y.Q. Chen, and J.G. Chase, In-Teh, Viena, Austria, 2009. p.346.

2. Roland Siegwart and Ilah Nourbakhsh, Introduction to Autonomous Mobile Robots,
MIT Press, April 2004.

3.S.S. Ge, F. L. Lewis, Autonomous Mobile Robots: Sensing, Control, Decision Making
and Applications, Taylor & Francis Group, 2006.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBanue Ha yueOHaTa AUCUMILINHA! Kox: BAICE21 Cewmectbp: 7
Mopaenupane U cMMYyJIMpaHe HA MPOLECH U

CHCTEMH

Buna Ha 00yuenuero: CemectpuarneHn xopapuym | bpoii kpenutu:4
Jlexuuu (JI) JI - 20 gaca

Jlaboparopuu ynpaxxuenus (JIY) JIY — 10 gaca

BOJEII NPEIMTOJTABATEJL:

o n-p Teodana ITynesa, (DA), e-mail: tpuleva@tu-sofia.bg

CTATYT HA JUCHHUIIJINHATA B YYEGHUA IIJIAH:
N3bupaema 3a crynentute ot cnenuanHoctra AUYT Ha mporpamara 3a o0ydeHue Ha OakaiaBpu
BBB (hakynrer ABromaruka Ha TexHuuecku yHuBeputeT —Codusi.

HEJIM HA YYEBHATA JUCIHMAIIJIMHA: Ilenra Ha Kypca € u3y4yaBaHe Ha METOJIOJOTHATA 3a
MOJICJIUPAaHE U CUMYJIUpaHe Ha HEMPEKbCHATU U JIUCKPETHH CUCTEMHU U TAXHOTO M3IOJI3BAHE IMPHU
pellaBaHe Ha MHXKEHEPHHU 3a/1a4yM, aHaJIN3 U BAIUUpPaHe Ha Pe3yJITaTUTE.

OIMUCAHUE HA JUCHUIIJIMHATA: OcHoBauTe TeMu: MeToau 3a Mojienupane, Bepuduka-
LM U BAIMJALMS HA MOJIENIUTE; AHAIUTAYEH MTOAXO0 32 MOJEIUPAaHEe UYpe3 Mpularane Ha OCHOBHU-
Te (PM3NYECKH MPUHIIUITN U 3aKOHH — TPAHCIAIMOHHO U POTAIIMOHHO JBM)KEHUE B MEXaHUYHHU CHUC-
temu; Enexkrpuuecku cucremu; EnektpoMmexannunu cuctemu; TommmHHu cuctemu; JluHamMuka Ha
bayunure; [pumepn; [Ipunnun Ha npskata ¢usudecka ananorus; M3rpaxmaaHe Ha aHAJIOTOBU U
JUCKpeTHU Mojenu; CumMylupaHe Ha HENPEeKbCHATH MPOLIECH- METOAM 33 YHUCIEHO MHTErPHUPAHE;
TouHOCT U ycTOMYMBOCT Ha penieHueTo; Jluneapuszupane u mamjadbupane Ha mojaenure; Penynupa-
He peda Ha Mojena; Mojenupane Ha cucTeMu ¢ uncto 3akbcHenue (Ilame anpoxcumarus); Mone-
JMpaHe Ha HECTAalMOHApHU cucTemMu; Meto Ha craructuyeckute usnuranus (Monrte Kapino cu-
Mynanusi); MojenupaHe Ha cilydaiiHa MOCIEAOBAaTEIHOCT ChC 33a/ICHO pasnpeaeneHue; Mojenu-
paHe Ha Clly4aeH IpolecC ChC 3aja/ieHa crekTpaiHa QyHkuus. MoaenHo 6a3upaHu METOIU 3a AM-
arHOCTHKA HA HEU3NPABHOCTHU — METOJI C TPAHUIIU, C PEKYPCUBHU METOMU 3a UIACHTH(HKAIUSI Ha
CUCTEMHU, C ypaBHEHUS Ha M0A00ME U pa3IMdyHU METOJAM C U3MOJI3BaHE Ha HAOII0JaTeNu 3a OllEHKa
Ha HacTpoiiBaeM Mojell. Mojenupane u cuMmynupate no crparerusrta “Hardware — In — the Loop”.
[Togxomu 3a xapayepHa cumynanus B peatHo Bpeme u TexHukd B MATLAB — xapakTepuctuku Ha
oubmuotexkure Simulink PLC Coder, MATLAB Embedded Coder, DSP System Toolbox.

HNPEAINOCTABKMW: Teopus Ha aBTOMAaTUYHOTO yIpaBjieHHE, JIMHEHHU CUCTEMU 3a YIpaBJIEHUE,
Wnentudukanys Ha cucteMu, TeopeTuyHa eeKTpoTexXHuka, MiMmycHa u 1udpoBa CXeMOTEXHHKA,
Mexanuka, ®u3nka.

METO/ 3A TPENNOJAABAHE: Jlekiuu 1 nabopaTopHu ynpaxkHeHus. JlabopaTopHute yrpax-
HEHUs ce M3MbIHABAT upe3 Moaenu Ha Inteco Co. (Moaymnaa cepBocucrema, CucTemMa OT CBbpP3aHU
pesepBoapu, Maruutha jesutanus) , MATLAB/Simulink  u 6u6mmorexu Simulink PLC Coder,
MATLAB Embedded Coder, DSP System Toolbox wa MATLAB/Simulink.

METOJAN HA U3BIIUTBAHE U OLIEHABAHE: M3nut ¢ nucmen Tect (80%) u 3ammuTa Ha
MPOTOKOJIH OT JlabopatopHu yrnpaxueHus (20%).

E3UK HA TPENTOJIABAHE: Gbirapcku

MNPENOPBUYUTEJIHA JIUTEPATYPA: 1. Yordanova S., E.Gadjeva. System Modelling and
Simulation. Technical University of Sofia, Sofia, 2003, ISBN 954-438-350-6; 2. Egeland, O., J.T.
Gravdahl. Modeling and Simulation for Automatic Control, Marine Cybernetics, Trondheim,
Norway, 2003. 3. Close C., D. Frederick, J. Newell. Modelling and Analysis of Dynamic Systems,
John Wiley & Sons, 3" ed., 2002., 4. Ljung, L., T. Glad. Modeling of Dynamic Systems, Prentice
Hall Information and System Sciences Series, New Jersey, 1994. 5. Rolf Isermann, Fault-
Diagnosis Systems an Introduction from Fault Detection to Fault Tolerance. 6. User’s Guide PLC
(Simulink PLC Coder), 2012 The MathWorks, Inc.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJINHA

HanmMenoBanue Ha yueOHaTa Kon: BAICE21.2 Cemectbp: 7
JUCITUTIIAHA!
Yunpasiienue Ha
€JIEKTPO3a/IBHKBAHUSATA

Bun Ha 00yuenuero: Yacoge 3a ceMecTbp: bpoii kxpeauTu: 4
Jlexiuu, mabopaTopHu JI - 20 4aca,
YIPOKHCHHS JIY — 10 gaca

JIEKTOP:

noi. 1-p umk. Mapun XXunescku (PA), Ten.: 965 3507, email: mzhilevski@tu-sofia.bg
Texunyecku yauepcuter-Codust

CTATYT HA JUCHHUIIJIMHATA B YYEGHUS IIJIAH: 3anppKkuTeaHo u3dupaema
yueOHa JWCIMIUIMHA 32 CTYJISHTH OT CICHUAIHOCT ,,ABTOMAaTHKa, WH(POPMAIMOHHA WU
yhpapisiBalia TeXHUKa’ Ha (QakynaTeT ,,ABTOMaTHKa”, 00pa3zoBaTeNHO-KBATH(UKAIIMOHHA
CTEIeH ,,0aKanaBbp’.

HEJIN HA YYEBHATA JUCHUIIJIMHA: Jla ce u3ydar NpUHLUIINTE HA U3rPAKIAHE
Ha OCHOBHUTE BUJIOBE CUCTEMH 32 YIPABIICHUE HA €IEKTPO3a/IBIKBaHUATA. J{a ce u3siICHAT
crenupUIHUTE METOIU 32 ONTUMHU3ALIMS HA CbOTBETHUTE PETYIHUPAIINA KOHTYPH.

OIIMCAHME HA JUCHMIJIMHATA: PasriaexngaTr ce cI€IHATE OCHOBHU TEMHU.
METOJM 3a MAaTeMaTHYeCKO OINHMCAaHWE Ha eJEeKTPO3aJIBI)KBAHUATA; TPUHIUIIN 32
W3TpakJaHe Ha CHUCTEMHUTE 3a YINpaBJICHHE HA EJIEKTPO3aJBM)KBAHUATA; METOAM 3a
ONTUMM3AIIMS U HACTPOMKA Ha PEryjHpaliy KOHTYpHU; CUCTEMH 3a €JIEKTPO3aABIKBAHE C
MOJYUHEHO PEeryjInupaHe Ha KOOPAUHATUTE; CUCTEMH 32 YIIPABJICHUE HA MOMEHT; CUCTEMHU
3a yIpaBJeHHe Ha CKOPOCT (€JHO30HHO U JIBY30HHO PETyJIMpaHe); MO3UIIMOHHN CHCTEMH;
CJEMSIIN CUCTEMH; YIIPaBJICHUE Ha €ICKTPO3aABMKBAHUS C €TaCTHYHU BPB3KU; METOIH 32
BEKTOPHO YIIPaBJI€HUE HA ACUHXPOHHU U CUHXPOHHHU JIBUTATENH.

HNPEJAIIOCTABKM: , Teopust Ha yrpaBjiI€HUETO , ,,YIpaBICHUE HA €IEKTPOMEXaHUYHU
cuctemMu”, ,,Teopus Ha eNeKTpo3agBUKBaHUATa , ,,CHUIIOBA U yIIpaBIIsIBallla €JIEKTPOHUKA B
€JIeKTPO3aBUKBAHMSITA .

METO/ 3A NNPENOJABAHE: Jlekuuu, WIIOCTpUpPaHU CbC Cai0Be; J1aObOpaTOpHU
YIPaXHEHUs C U3TOTBSHE HA MPOTOKOJIN, KYpPCOB IIPOEKT.

METOJIHN HA U3INTUTBAHE U OHEHABAHE: [IncMeH u3nuT B Kpast Ha CEMECTHpa.
E3UK HA TPEITOJABAHE: 6barapcku.

IHPENNOPBYUTEJIHA JIUTEPATYPA: 1. Muxos, M.P., Cuctemu 3a ymnpasieHue Ha
€JIEKTPO3aIBIKBaHUATa, Texuuuecku yausepeutet - Codust, Codus, 2009; 2. Bose, B. K.,
Power Electronics and Motor Drives: Advances and Trends, Academic Press, London,
2006; 3. De Doncker, R., D. Pulle, A. Weltman, Advanced Electrical Drives: Analysis,
Modeling, Control, Sprinrer, Dordrecht, 2011; 4. Hughes, A., B. Drury, Electric Motors and
Drives: Fundamentals, Types, and Applications, Elsevier, 2013; 5. Mohan, N., Advanced
Electric Drives: Analysis, Control, and Modeling Using MATLAB/Simulink, Wiley, New
Jercey, 2014; 6. Sul, S.-Ki, Control of Electric Machine Drive Systems, John Wiley & Sons,
2011; 7. Wilamowski, B. M., J. D. Irwin, Power Electronics and Motor Drives, CRC Press,
2011.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumenoBanue Ha yueOnara nuctumnaa: | Kox: BAICE 21.3 Cemectbp: 7
Ypenau u cucreMu 3a U3MepBaHe U
KOHTPOJI
Bun Ha 00yuenuero: Cemectpuanen xopapuym: | bpoit kpeautu: 4
Jlexmmu (J1) JI— 20 yaca
JlabopaTopuu ynpaxkuenus (JIY) JIY — 10 yaca

JIEKTOP(HN):

noit. 1-p I'eopru CarroB Munyiiies (DA), ten.: 029652380, e-mail: gm@tu-sofia.bg
noi. 1-p Huxomnait CrostHoB, (-1 ABTOMaruka), Teir. 965 2382, e-mail: n_stoyanov@tu-sofia.bg
Texunuecku yauepcuter-Codust

CTATYT HA JIUCIIUMIIJIMHATA B YUYEBHUS IIVIAH: 3agbmkuTenHo wu30upacma
JTUCLUIIMHA 32 CTYACHTH MO CIENUaIHOCT ,,ABTOMaTvMka, WH(OpPMAIMOHHA W YIIpaBsBaIia
TexHuka” Ha “@akynrer ApBtromartuka" mnpu Texnudecku VYuupepcuter — Codus 3a
oOpa3oBaTeTHO-KBATH(HUKAIIMOHHA CTeneH "bakanaswp'.

HEJIU HA YYEBHATA JUCIHUIIVIMHA: CryaeHtute mpuaoOUBaT 3HaHHUS M yMEHUsS 3a
MPUHIMIIA HA JEHCTBHUE, YCTPOMCTBOTO M METPOJOTUYHUTE XapPaKTEPUCTUKH Ha aHAJIOTOBU U
nudpoBH ypeau, KakTO U NPOEKTUPAHETO U NpeJHA3HAYCHHETO Ha HH(POPMAIMOHHO-
WU3MEPBATECIIHUTE CUCTEMH.

OIMNCAHUE HA JUCHUIIJIMHATA: OcHOBHU TeMH: aHAJIOTOBU U IIU(PPOBU U3MEPBATEIIHU
ypeIu, TONOJIOTUS U CTPYKTypa MH(POPMAIIMOHHO-U3MEPBATESITHUTE CHUCTEMH, KaHAIH 32 BPB3Ka,
MIPOTOKONM 32 OOMEeH M MHTep(delcu, ypeau W CHCTEMHU 3a M3MEpBaHe Ha eNeKTPOCHEePTUUHU
BCJIMYMHU, OWOCEH30pPHU CHUCTEMH, HH(POPMAIIMOHHO-U3MEPBATCITHU OHOCCH30PHU CHCTEMH,
OHOYMIIOBE.

HPEAINOCTABKH: Heobxomumu ca mo3HaHus 1o (uU3MKA, MaTeMaTHKa, EJIeKTPUUECKH
M3MEpPBaHUsl, METPOJIOTHUs, EIEKTPOTEXHUKA, U3MEPBAHE HA HEEIEKTPUUYHH BEIMUMHU.

METOJ 3A TIPENNIOJABAHE: Jlekuuu, moAnmoMOrHaTH OT CclaioBe U jJabopaTopHU
yIpaXHEHHs C U3MOI3BaHe Ha CICUANTU3UPAaHN MAaKeTH, 3allliTa Ha MPOTOKOIHU, U3pa00TBAaHU OT
CTy)IGHTI/ITe nu HpOBCp?IBaHI/I oT npenoz[aBaTeJIs[.

METO/M HA UBIIUTBAHE U OINEHABAHE: 130Ut ¢ NpoIbKUTENHOCT 2 y4eOHH yaca B
Kpasi Ha CeMecTbpa, KOWTO BKJIIOYBA OTTOBOPM Ha TECTOBU BBIIPOCU BbpXY TeopusTa (80%) u
OlIeHKa OT JJabopaTtopHu ynpaxHeHus (20%).

E3UK HA ITPEITOJABAHE: 6barapcku

HPEIHNOPBYUTEJHA JIMTEPATYPA: 1. Pages X. Merponorust 1 u3MepBaTenHa TexHika, Kuura
crnpaBoyHuk B Tpu Toma, Tom 1, C., Codrrpeiin, Codus, 2008, ¢.760.; 2. Paxe X. Metponorus u
u3MepBaTenHa TexHuka, Kaura cnpaBoynuk B Tpu Toma, Tom 2, C., Codrrpeiin, Codus, 2008, c.9881.
Komnes, H., A. Jlazapos, E. Manos, b. Matpakos, B. Typenkos. Enexrpuueckn n3mepBanus, TY-Codus,
1999, ¢.345.; 3. Nakra B. C.,Chaudhry K. K., , Instrumentation, Measurements and Analysis, second
edition, Tata McGraw — Hill, 2004; 4. Victor R. Preedy, Vinood B. Patel, Biosensors and Environmental
Health, CRC Press, 2012. 7. Standards ISO 14 000. ;5. Morris A., (2001), Measurements and
Instrumentation Principles, third edition, Butterworth-Heinemann; 6. Microchip Technical Library, First
Edition, 2001; 7. Data Acquisition Fundamentals, National Instruments..




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA

HaumenoBaHue Ha yueOHaTa AUCLUILINHA: Konx: BAICE 21.4 Cewmectsp: 7
CHCTEeMHO NPOEKTHPaHe BAICE 21.5

Bun Ha 00y4eHUETO: CemecTpuaineH Xopapuym: Bbpoit kpeautu: 4
Ulexmum (JI) JI — 20 gaca,

Ulaboparopuu ynpaxuaenwus (JIY) JIY — 10 gaca

JIEKTOPMH:

Hor. n-p Becena Kapnosa-Cepruesa (DA), email: vaks@tu-sofia.bg
Jon. n-p JlecucnaBa Pymenosa CroureBa-/Iennuena (DA), email: stoitseva@tu-sofia.bg

CTATYT HA JUCHUIIJIMHATA B YYUEBHUSI IIJIAH: M30upaema AUCIUIUIMHA 3a CTYJICHTH OT
ClenuaNHocT “ABTOMarWka, HH(OpPMAIMOHHA W  yHOpaBisBalla TEXHUKa”, 00pa3oBaTeNHO-
KBaTM(UKAIIMOHHA CTETICH “‘OakayiaBbp”’, hakyaTeT ABTOMATHKA.

HEJIN HA YYEBHATA JIUCIIUIIJIMHA: Jla ce nagaT OCHOBHU CBEICHHMS 32 MPOCKTUPAHETO Ha
CUCTEMH 3a yIpaBleHUE.

OIMUCAHUE HA JUCHHUIIJIMHATA: M3yyaBa ce MPOCKTUPAHETO HA CHCTEMH 3a YIPaBJICHHUE
KaTo0 TBOPYECKHU IIpoHeC IpPpU TCXHOJIOIMYHHM, HMKOHOMHYCCKH, COLOUATIHO-IICUXOJIOIMYCCKH U
IOpUJIMYECKH OrPAHMYEHHUS. Y CBOSBAT C€ TEXHHMKAaTa Ha IMpPOYYBaHE, CUCTEMHAaTa METOJOJIOTHSl Ha
HU3XOSMIO HJEHHO W pabOTHO TPOEKTHPAHE W BB3XOIAIIA BepHUPHKAIMA M peanu3anus Ha
MIPOEKTHUTE pelieHus. Pa3rinexaar ce KpuTepuu, METOIM U CPEJCTBA 32 OMTUMU3AIMS HA MIPOEKTH, 32
IIaHUPAaHE U q)HHaHCOB MCHHUKMBHT Ha p3,3pa6OTKI/I M 3a opraHu3anys Ha MPOCKTAHTCKU CKUIIN.

HPEAINOCTABKMWM: Teopus Ha ymnpaBieHuero, VneHTudukamus Ha o0eKTUTE, ABTOMAaTHU3AIMs Ha
TEXHOJIOTHYHHU MPOIECH, TeXHUUECKH CPEJICTBA 32 aBTOMATHU3AIUS

METO/ 3A ITPEMMOJABAHE: Jlexkuuu, nmoAnoMorHaTa ot ciaigose. JlabopatopHu ympaskHeHUs
ca CBbP3aHU C MOJATOTOBKA U 3aIllMTa HAa TPOTOKOJIHN OT TAXHOTO MPOBEXKIAHE U U3IBIIHCHHE.

METOJIHU HA U3IIUTBAHE U OLHEHABAHE: B kpaiiHaTa oneHKa y4acTBar /iBa KOMIIOHEHTA!
pesyararu ot u3nut (80%); kb1 oT Taboparopuu ynpaxuenus (20%).

E3UK HA TPENHTOJABAHE: bearapcku.

INPEITIOPBYUTEJIHA JIUTEPATYPA:

Awad, Elias M. Systems Analysis and Design, IRWIN, Homewood, Illinois, 1985.

S5Lewis, James P., The Project Manager’s Desk Reference, McGraw-Hill, Boston, Massachusetts, 2001.
Hills, Philip J., Information Management Systems (implication for the human-computer interface),
ELLIS HORWOOQOD, London, 1990.

Morris Peter W.G., George H. Hough, The Anatomy of Major Projects (a study of the reality of project
management), JOHN WILEY & SONS, Chichester, 1990.

Riordan D., Technical Report Writing Today, Cengage Learning, Inc, 2013

Rothwell E.J., Cloud M., Engineering writing by design: creating formal documents of lasting value,
CRC Press, 2014

Van Aken, David C., Hosford, William F., Reporting results a practical guide for engineers and
scientists, Cambridge University Press, 2008

Wasson Ch., System Engineering Analysis, Design, and Development - Concepts, Principles, and
Practices, Wiley, 2015
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumeHnoBanune Ha yueOHaTa Kon: BAICE?21.6 Cemectbp: 7
JUCUMILIAHA;
MaHuny/JauuOHHU CUCTEMH,
Mexarponnka u MexaHu3MHU B

podoTukara
Bua Ha oGyuenuero: YacoBe 3a ceMecThpa: Bpoii kpenutn: 4
Jlekuumu, JI — 20 yaca
JlaGopaTopHu ynpa:KHeHHs, JIY — 104aca,
CaMonoaroToBka.
JIEKTOPU:

Jou. a-p unxk. Mapun Kumescku,tern.;02965 35 07, E-mai: < mzhilevski@tu-sofia.bg> u
I'n. Ac. 1-p Hukonait Bpatosanos, ten. 02 965 3623; <nbratovanov@tu-sofia.bg>
kaT. AE3, ®@akyuarer ABTomaTuka, TY — Codus.

CTATYT HA JUCHUIIJIMHATA B YYEGHUS TIJIAH: 3agbkuTeH0 u30upaeMa JUCHUILIMHA OT
CHELUATHOCT A8momamuxa, UHQOPMAUUOHHA U YRPAGNAGCAWA MEXHUKA B uzbupaemus yueOeH MO0V
“Pobomuxa” 3a 00pa3oBaTeIHO-KBANN(UKALMOHHA CTENeH “0akanaBbp” BbB PakynteT o ABToMaTuka - TY-
Codusi.
HEJIM HA YYEBHATA JMCIINIIJIMHA :Ocrnosnama uen Ha Kypca € CUCHeMamu4HoOmo npeocmasane Ha
MUHUMYM OM eKCHepmHU 3HAHUA, OTHACAIIN CE IO CHIIHOCTTAa M MHXXCHEPHHUTE NMPOOIEeMH Ha ChbBPEMEHHUTE
MEXaHH3MH, NPHJIOKHMH B Ppo0OTHKATa, WIH I[0-00II0 Ka3aHO, NPHJIOKHMH B aBTOMAaTHKaTa.
O0pa3oBaTeIHUTe HeJIU HA JUCUHMINIMHATA CE peaIn3upaT ITaBHO Ype3 TEMUTE, 3JI0KECHHU U 6 d6eme C8bp3aHu
yacmu Ha Kypca, TbPBOHAYAIHO Ype3 3SACHIBAHE HAa OCHOBHHUTE WEU Ha MEXaTPOHHUKATA U Upe3 MPUJIaraHe Ha T.
Hap. pobomomexHuuecKku u MexampoHHu nodxeou npyu (GopMmynupaHe W pellaBaHe Ha IIMPOK CIEKTHP OT
TEeXHUYECKN 3a/aui 3a (YHKIHOHAJCH, CTPYKTYpEeH, KUHEMATHUCH M CWJIOB AaHAIHN3 HA HA308U PAGHUHHU U
RPOCMPAHCMGEHU KUHEMAMUYHU 6epuzu, U3TPAKAAU KOMOUHUDAHU MEXAHUsMu U 6 HACMHOCH,
pobomomexanumMy Ha YHUGEPCATHUmMeE N HA Cheyuanu3upanune MaAaHUNyJIalMOHHN podoTu. BB émopama
yacm Ha Kypca, LeNTa € KOHKPETHO CKCIIOHHpaHa BBPXY HpUOoOuseane HA HAYAIHU MeEOPEemUYHU U
RpaKmuyecKu 3HAHUA U YMEeHU:A, CBbP3aHU C MOJICIIUPAHETO, IPOEKTUPAHETO, IUIAHUPAHETO, YIIPABJICHUETO U
MPOTpaMHUPAHETO Ha IIeJICBUTE ABWKCHUS HA MAHUNYIAYUOHHUMe pobomu, KaKTO U HaYaJIHOTO 3allo3HaBaHE C
HSKOW OT TEXHUTE Pa3HOOOPa3HU NMPHUIIOKEHHS B Pa3IMYHH 00JIaCTH HA TEXHUKATa W YOBELIKHS )KUBOT.
OINMCAHUWE HA TUCHHUIIJIMHATA: AHanu3upar ce U ChIilacyBaT @puauuecku pazHopoOHu mexHu4ecKu
XapaxkmepucmuKu 33 OCHOBHUTE MEXaHU3MH, BKIIIOYCHH B APXHTEKTYpaTa HA KOHCTPYKTUBHUTE MOAYJIH HA
cbBpeMeHHUTe podoTH. Upes npunazane na modepnuu u3cied08amencku memoou, XapaKmephu npeoumno 3a
MexampoHuKama, ce OTINTA RPAZMAMZUYHAMA MEHOCHYUA 32 UHMEeZPUPAHEmO HA ZPYyna aimepHamueHu
mexHuyecKku pewtenusn, TIPOU3TUYAINN OT WJEHTE HA INPWIOKHATA MEXaHHKA, TEOPUSATa HAa MEXaHU3MHUTE U
MAaIIMHATE, MEXaHHYHUTEC TEXHOJOTHH, 3aJBIDKBAHETO WU YIPABICHHETO Ha JBIDKCHHSATA, CEH30PHKATa,
M3KYCTBEHHUS] WHTENEKT, MH(pOpMAaTHKaTta W JAp., KaTo HM3yYyaBaHETO W W300pBT Ha HAli-HOOX00AWUS 6
KOHKpEemHUA CIy4ail podomomexanu3vm, ce U3BbPIIBA B YCI06UAMA HA ROCMANHO U NOKAIHO PAUYUOHATHO
ONMUMU3UPAHE HA CbUECHGEHU U NOJIe3HU Kauecmeéa Ha podomume (Hamp. HYHKIIUOHAIHOCT, MOIYJIHOCT,
KOMITAaKTHOCT, MPEIU3HOCT, OBP30/AeHCTBHE, HaISKTHOCT, TEXHOJOTHYHOCT, MHTEJIWI'CHTHOCT, IICHa U Jp.).
W3acHsBaT ce W HAKOM CBHIIECTBEHU (DYHKUUOHATNHU, CMPYKMYPHU, KUHEMAMUYHU U CUINO6U
Xapaxmepucmuku, KaKTo 33 MPAOUYUOHHUME 6UO08E MEXAHUIMU, TAKA U 32 ChbEPEMEHHUNE HEMPAOUUUOHHU
mexanusmu (npedasamentu, HANPA6IABAWU N RPeMeCméauiu), BKIL. 1 32 HOBaTa rpyrna MeXaHH3MH, HapHYaHH
«pobomomexanuzmuy, Ip1 OTINTAHE B3aNMOBPB3KATa UM ChC CUCTEMHTE 32 TSXHOTO 3a]BIKBAHE 1 YIIPABICHUE
Ha JBIKCHUSTA FM.
HOPEJITOCTABKM: 3nanust no: IlpunoxxHa mexaHuka, Teopuss Ha yOpaBlIeHUETO, EneKkTpoMexaHUYHU
ycrpoiicTBa, M3KycTBeH uWHTENEeKT M poboTwka, VH(OpPMalMOHHO-CEH30pHHM CHCTEMH B pPOOOTHKATA,
IIporpamupane Ha po6otu u PC u np..
METO/ 3A TTIPEITOJABAHE: Jlekiinu, ¢ U3MoJM3BaHe HA KOMIIOTBPHU TPE3CHTAINUA U JEMOHCTPAITUOHHU
IporpaMH, 1a00paTOPHUTE YIIPAKHEHHNS, BKIIFOYBAIIH PEIIaBaHe Ha MPAKTHUECKH 3aauH, 3aIIuTa Ha IPOTOKOIIH,
BKITIOUBAIIH ,, MEXAMPOHEH Mun Kazycu u 3a0aqu’.
METO/IM HA U3IMUTBAHE U OIIEHSABAHE: /Ige 30 MUHYTHH TUCMEHH KOHTPOJIHU paboTu (TuI ,,Tect”),
B cpenara u kpas Ha cemectbpa (06mo 10 30%), 1a60opaTOpHH YIPaKHEHHUsI ChC 3alIUTa Ha npoTokou (15%),
nucMeH u3nut (55%).
E3UK HA TPENNOJABAHE: brirapcku & 0OCHOBHU TEpPMHUHHU HAa aHTTIUHCKH €3UK.
HNPENOPBYNTEJIHA JIUTEPATYPA:
1. J. Craig, Introduction to Robotics, Mechanics and Control, Pearson Education, Inc., 2005.
2. B.Siciliano, L. Sciavicco, L. Villani, G. Oriolo, Robotics: Modelling, Planning and Control, Springer-Verlag
London Limited, 2009.
3. B. Siciliano, O. Khatib, Springer Handbook of Robotics, Springer-Verlag Berlin Heidelberg, 2008.
4. K. H. Low, Industrial Robotics: Programming, Simulation and Applications, pro literature Verlag Robert
Mayer-Scholz, 2007.
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XAPAKTEPUCTHKA HA YYEBHATA JUCHUIIVIMHA

HaumenoBanue Ha yueOHATa TUCIUILTAHA: Kon: BAICE23 Cemectsp: VIII
MHOromMepHu CHUCTEMH 3a yIpaBJICHHE

Bun Ha 00y4yeHuero: Cemectpuanen xopapuym | bpoit kpeautu: 4
Jlexumm (JI) JI—15y4aca

JlabopaTopuu ynpaxxkuenus (JIY) JIY — 5 4aca

Kypcoga pa6ota (KP)

BOJEII IMPEMMOJABATEJIL:

noi. 1-p Llonso Hukonaes CiaBos, (hakynrer ABromaruka), e-mail: ts_slavov@tu-sofia.bg

CTATYT HA JMCHHUIIVIMHATA B YYEBHUWS ITJIAH:

3aIbIDKUTENHA TUCIUTUINHA 332 CTYACHTH TI0 CICIHATHOCT ,,ABTOMAaTHKA, MHPOPMAIIMOHHA U yIPaBJIsIBa-
mia TexHuka” npu Texnunuecku YHupepcuteT — Codust oOpazoBaTeTHO-KBaIU(UKAIIMOHHA CTEIICH “Oaka-
naBbp”, paKynTeT ABTOMATHKA.

HEJIM HA YYEBHATA JUCHHUIIJIMHA: ... Cryaenture npugoOuBaT 3HaHUS 32 MOIXOIUTE, METO-
JUTE U TEXHUYECKUTE CPEJICTBA 33 aHAJIM3 M CHHTE3 HA MHOTOMEPHH CHUCTEMH 3a YIpaBJICHUE U MPAKTH-
YECKU YMEHUs1, HEOOXOUMH MPH pa3pab0TBaHETO HA peaHU CUCTEMU 3a YIIpaBJICHHUE.

OINMCAHUE HA JUCHUMIIJIMHATA: B kypca ce npernojaBa TEOPETUUHUAT MaTepHall, HEOOX0IUM
IpY aHaJU3a U CUHTE3a Ha HENPEeKbCHATU M JUCKPETHHM MHOTOMEPHU CHCTEMHM 3a ynpamieHue. M3ydasar
CC OCHOBHHUTC MCTOJH 3a CUHTC3 HA MHOTOMCPHHU CUCTCMHU B YCCTOTHATA U BPECMCBUTC 00J1aCcTH. CTYIIGHTI/I-
TE C€ 3al03HaBaT ¢ MOJIXOAUTE 3a aHAJIU3 U CUHTE3 Ha CTOXAaCTUYHM JIMHEHHU CUCTEMH 3a yrpasieHue. Jla-
BaT CC U pceauna CBCACHHA OT IIPHUIIOKCH XapaKTEP, KOUTO Aa NOAIIOMOIHAT CTYACHTUTEC IIPU CaAMOCTOATCII-
HOTO pelllaBaHe Ha 3a/1a4uM, CBbP3aHU C Pa3pabOTBAHETO HA pealHd MHOTOMEPHH CUCTEMHU.

HNPEJAITIOCTABKMH:

TeopI/m Ha aBTOMAaTUYHOTO YIIPaBJICHUC, JIMHEHHH CHUCTEMU 3a YIipaBJICHUC, I/II[eHTI/I(bI/IKaIII/IX Ha CUCTEMU.

METO/ 3A NNPENOJAABAHE: Jlekuuu u 1a00paTOpHU YHOPaXXHEHUS C MPOTOKOJIM, U3pAaOOTBaHU OT
CTYJIEHTHUTE U IPOBEPSIBAHU OT MperoaaBaress. 3aauu 3a TeKyIl KOHTPOJI.

METOJIHN HA U3INMUTBAHE U OHEHABAHE: M3nut B kpas Ha ceMecTbpa
E3UK HA ITIPEINOJABAHE: 6barapcku

HPEINIOPBYUYUTEJIHA JINTEPATYPA:

1.I1.Xp. IletkoB, (1997), Muoromepuu cuctemu 3a ynpasienue, [ 1997 uzn. na Texuuueckn YHUBEpCH-
teT Codust, ISBN 954-438-209-7

2. S. Skogesdat, I. Postlethwaite, (2005), Multivariable Feedback Control. Analysis and Design, John
Wiley & Sons, ISBN-13 978-0-470-01167-6 (HB) 978-0-470-01168-3 (PBK)

3. P. Albertos, A. Sala, (2005), Multivariable Control Systems: An Engineering Approach. [ 2004
Springer-Verlag London Limited, ISBN 1-85233-738-9

4. Petkov P., Slavov T., Kralev J. (2018), Design of Embedded Robust Control Systems using
MATLAB®/Simulink®, IET Control, Robotics and Sensor Series 113. ISBN 978-1-78561-3330-2,2018.
5. M.S. Greval, A.P. Andrews, (2015), Kalman Filtering: Theory and Practice Using MATLAB, 4nd ed,
John Wiley & Sons, Inc. New York,ISBN: 978-1-118-85121-0

6. E. Hendicks, O. Jannerup, P.H. Sorensen, (2008), Linear Systems Control, Deterministic and Stochastic
Methods, Springer-Verlag, Berlin, ISBN 978-3-540-78485-2




XAPAKTEPUCTUKA HA YYEBHATA JUCHUIIJIMHA
HaumenoBanue Ha yyeOHaTa Koxn: BAICE24 Cemectnp: 8
JMCIIUTUINHA:

CbBpeMeHHHU MeTOAH 32
ynpaBJjieHHe B HHIYCTPHSTA

Bun Ha o6y4enuero: CeMecTpualeH XopapuyM: Bpoit kpenutu: 4
Jlexuunu (JI) JI—15 gaca,
Jlaboparopuu ynpaxknenust (JIY)  |JIY —5 yaca

JEKTOPH:

Hou. n-p Huna Hukonosa (PA), ten.: 965 34-17; 965 2298, email: ninan@tu-sofia.bg
Homu. a1-p Becena Kapnosa-Cepruesa (DA), ten. 965 39-41; vaks@tu-sofia.bg
Texunueckun yausepcureT-Codpust

CTATYT HA JUCIUIIJIMHATA B YUYEBHUA TIJIAH: 3agpmkutenHa ydeOHa

JMCIMIUIMHA 33 CTY/ICHTH OT CIEIMAIHOCT “ABTOMATHKA, MH()OPMALIMOHHA U yIpaBIIsBaIla
TexHuka”,  ¢akynarer  ABTOMaTWka, oOpa3oBaTelHO-KBAIM(UKAIIMOHHA  CTEITEH
“OakaaBbp”.

HEJN HA YYEBHATA JUCIHHIIJIMHA: /la 3amo3Hae CTyJA€HTUTE C MPUIOKHUTE
acleKTH Ha ChBPEMEHHHUTE METOJM 3a YIpPaBJICHHWE Ha TEXHOJOTWYHM IpPOLECH U Ha
pexumMHuTe Ha (YHKIMOHMpPAHE HA MPOM3BOJACTBEHHUTE HHCTANALMHK B YCJIOBUSATA Ha
arpuoOpHA HEOIPEENICHOCT, HEMOIeIMpaHa IMHAMUKA U PA3MPEIEICHOCT Ha MapaMeTpuTe
Ha Mojena Ha 00eKTa, HEeJHO3HAYHOCT W 3aKbCHEHHWE B YCJIOBUATA HAa CUTHAIHH,
BBJIHOBHU, NAPAMETPUYHH, PETYJISIPHU U CUHTYJISIPHU UHAYCTPUATHHA CMYILIEHUSI.

OIMUCAHUE HA JUCHHUIIJIMHATA: JlucuumiuHaTa JOMBJIBA TEOPETHYHATA
OCHOBA, CUCTEMHHUTE BPB3KU U MOTPEOUTEIICKUTE YMEHHUS B MOJATOTOBKATA HA CTYJCHTHTE
B oOyiacTTa Ha e(DEKTHBHM MPUIIOKHU METOU 32 YIIPABJICHUE HA WHIYCTPUATHU OOCKTH U
TEXHOJIOTUYHH TIPOIECH B EKCIUIOATAIIMOHHU YyCiaoBHA. JlucnuruimHata KBaauduiupa
CHUCTEMHO CTYJICHTUTE B M3CJICABAHETO, MPOCKTUPAHETO, N300pa, OlCHKaTa, HACTpOHKaTa
Y eKCIuToaTaIusaTa Ha epeKTUBHU B MHAYCTPHAIHH YCIOBHS CUCTEMHU 3a YIIPABJICHHE.

HOPEJAINOCTABKH: Curnamu w cucteMd, Teopus Ha aBTOMAaTHYHOTO YIIPABIICHHE,
TexHUYeCcKHu CpeACTBa 3a aBTOMAaTU3alusi, ABTOMAaTH3AIUs HA TEXHOJOTMYHUTE MPOIIECH,
Jlornuecko ynpasienne, Unentudukanus Ha cucteMu, ONTUMU3AINS HA CUCTEMHU.

METOJ/I 3A TIPEINOJABAHE: Jleknuu, moanoMorHatd ot ciaigose. JlaGopaTopHu
YIIpaXHEHHS C M3I0JI3BaHe HA Pa3HOOOpa3HU MPOTrpaMu MaKeTH.

METOJAM HA M3IMUTBAHE U OLNIEHABAHE: [Tucmen u3nur.
E3UK HA TIPENNOJAABAHE: 6birapcku

HNPEINOPBYUTEJHA JIMTEPATYPA: 1. Huna I'. HukonoBa, PoGacTHO peneTUTHBHO
YOpaBlieHHE Ha CHCTEMH C alpuopHa HeompeneneHoct, KM3marencrBoto Ha TexHUUECKUs
yauBepcuter — Codus, 2019, ISBN 978-619-167-371-1, pp 177; 2. Hukonos E., [punoxuu
METOJM 3a YIpaBJICHUEC HAa TEXHOJIOTMYHH TpOINecH - [4acT (YecTOTHHM METONU U CHUCTEMH C
pobactuu cBoiictBa), U3a. na TY-Codusi, Codus 2003, ISBN 954-438-334-4, 2003; 3. Hukosnos E.,
PobGactau cuctemu (MPUIIOKHA METO/AM 32 YIpaBleHHE Ha TEXHOJIOTUYHHU Tporecy - I1 gact), U3n.
Ha TY-Codus, 2005, ISBN 954-438-499-5; 4. Hukonosa H., E. Hukonos, MeToau u anroputmu 3a
HACTpOIKa Ha peryjaTropd B CHCTEMH 3a ympasieHue - CIpaBOYHO MMOCOOHE IO AMCIUIIIMHATA
[IMVYTII, W3a. TY-Codus, 2006, ISBN —10: 954 438 579 7; ISBN-13: 978 954 438 579 §; 5.
Huxonosa H., E. Hukonos, IlpunoxkxHu MeToau 3a YINpaBiICHUE HAa TEXHOJOTHYHU MPOIIECH,
PBKOBOJCTBO 3a jabopatopHu ynpaxkueHus, U3, TY-Codus, 2009, ISBN 978 954 438 784 6; 6.
Nikolova N., Nikolov E., ML-Structures In The Repetitive Robust Control Systems, Cybernetics
and Information Technologies Journal, Vol. 8, No 2, 2007 BAS, 15-28.




XAPAKTEPUCTHUKA HA YYEBHATA JJUCHUIIJIMHA

HaumenoBanue Ha yqe6HaTa JOUCIIUIIIIMHA: Kox: BAICE25 CeMeCT’pr 8
Jloru4ecko ynpasJjieHue

Bux Ha 00yuenuero: Yacoge 3a bpoii kpenuTh: 3
Jlekuuu, 1a00paTOPHU yHPAKHEHHUS CEeMECTBD:

JI —15 ygaca,

JIY — 5 yaca
JIEKTOP: nou. a-p umwk. Bnagumup Xprctos, (DA), Ten.: 965 3945, email: vdhristov@tu-
sofia.bg

Texanueckn yauBepcureT —Codust

CTATYT HA JUCHUIIJIMHATA B YUEBHUSA IIJIAH: Jlormyecko ympaBiieHHE €
3aIbJDKUTENIHA 32 CTYJIEHTUTE IO CIeUHaaHocT  ““ABTOMaTuka, HH(OpPMalMOHHA U
yhnpaBisiBaiia TEXHUKA”, oOpa3oBaTenHO KBaTM(pUKANMOHHATA CTENEH ‘‘OakalaBbp”,
¢dakynrer ABTOMaTHKA.

HEJN HA YYEBHATA JUCHHUIIJIMHA: LlenTa Ha Kypca € Ja 3ari03Hae CTYIEHTUTE ChC
CHhBPEMEHHHUTE METO/M 32 aHAJM3 U CHHTE3 Ha JIOTMYECKH YIPaBJSIBAIllM yCTPOMCTBA, KaTo ce
aKICHTHPa BbPXY MPUJIOKEHUETO HAa TE3W YCTPOMCTBAa B CHTEMHTE 3a aBromarmszamms. Jlpyra
CBIIIECTBEHA 111 € BBbBEXKIAaHE Ha CTYJCHTUTE B CHBPEMEHHUTE MPOrPaMHUpPYEMH JIOTHYECKU
ycrpoiictea (CPLD wm FPGA) mnpwiaranu 3a WMIUIEMEHTAIMsS Ha KOMOHMHAIIMOHHHWTE W
TIOCJIEI0OBATETHOCTHU JIOTUYECKH CXEMHU.

OIMIMCAHUE HA JJUCHUIIJIMHATA: KypchT yCIIOBHO MOXe Ja OBJiC pa3/ielieH Ha TpU
yactu: IIbpBata yacT € mocBeTeHa Ha TEOPETUYHO pA3IVIEkKIAHE HA aHalu3a M CUHTE3a Ha
KOMOWHAIIMOHHUTE JIOTUYECKU CXEMH, KaKTO U CXEMUTE C ITaMeT. BbB Bropara yacT ce pasriexaar
OCHOBHUTE Ha aBTOMAaTU3UPAHOTO MPOEKTHPaHE C MOMOILTa Ha €3UKa 3a XapAyepHO OIMCaHHE
Verilog. JlemoHcTpupar ce MpHIOXkKeHHs B OOACTTa HA aBTOMATH3UPAHUTE CHCTEMH, KaTo Ce
HaOJsira BBPXY CHMHTE3a M CHUMYyJalmsTa ¢ momornra Ha Verilog. Tperara wact e mocBeTeHa Ha
UMIUIEMEHTALMATa Ha JIOTMYECKUTE cxeMu u aimroputmu B Ilporpammpyemure Jlormdecku
VYerpoiictBa (CPLD, FPGA), kakro M TSAXHOTO MpPaKTHYECKO NPUIOKEHHE B PpasIMuHU
aBTOMATHU3UPAHH CUTEMHU.

MNPEAINNIOCTABKHU: Heob6xomumu ca mo3HaHus 1o [lomympoBOJHHUKOBA €IEKTPOHHKA,
WmnyncHa u  1mudpoBa cxeMOTEeXHMKa, MUKpONpOLECOpHU TeXHHMKa, Teopus Ha
YIIPaBJICHUETO.

METO/ 3A INPEIIOJABAHE: Jlekiuute u 1ab0paTopHUTE YIPA)KHEHUS Ca TOJTOTBEHU
Ha €JIEKTPOHEH HOCHTEN, & OHArJEeAsIBaHETO CTaBa C IIOMOIITA HA MYJITUMENHUEH MPOEKTOP.
JlaGoparopHuTe yIpa)kHEHUS 3aBbPIIBAT C IPOTOKOIU-TIPOBEPSIBAHU OT MPENOJaBATEIS.

METO/ HA UBIIUTBAHE U OLIEHSIBAHE: Enna nBydacoBa nucMeHa paboTa B Kpast
Ha cemecTbpa (70%) u 3amura Ha npoTokosute (30%).

E3UK HA TTPEIIOJJABAHE: 6birapcku
HNPENNOPBYUTEJHA JIUTEPATYPA:

1.K.ITaBnuroB, Jlorndecko ynpasieHue Ha enektpoMexannanu cutemu, Codus 2007, ISBN 978-954-438-642-9.
2.Samir Palnitkar, Verilog HDL — A guide to Digital Design and Synthesis, SunSoft Press, 1996, ISBN 0-13-451675-3.
3.K.Ilagmuror , 5. T'opOywoB, IIporpamupyemu Jlormuecku Cxemm B Enextpomexanwkara, Codus TexHuuecku
VYuusepcurer, 2007, ISBN 978-954-438-645-0.

4. Tomopos A., Mopnarosa C., Iixues C., Crypes B., Jlormuecko Yrpasnenue ua [Iponecn, Texauaecku Y HUBEpCHTET,
Codust, 2001.

5. Naxoscku JI., Anamus u Cunres Ha Jlornuecku Cxemu, UK Ciela, Codust, 1998.



XAPAKTEPUCTHUKA HA YYEBHATA JUCHOUIIJIMHA

HaumenoBanue Ha yueOnara nuciumuna: | Kog: BAICE26 Cemectsnp: 8
BupTya/iHu TeXHOJIOTHH B
HW3MepPBaTETHATA TEXHHKA

Bun Ha 00yuenuero: Cemectpuanen xopapuyM: | bpoit kpeautu: 3
Jlexmuu (JI) JI—15ygaca
JlabopaTopuu ynpaxuenus (JIY). JIY — 5 4gaca

JIEKTOP(HN):

noit. 1-p Bragucnas Jlesnos Cnasos, (DA), e-mail: v-slavov@tu-sofia.bg
Texanuecku yauepcuter-Codust

CTATYT HA JMCHUIIVIMHATA B YYEBHUSA IIJIAH: o6pa3oBaTeHO-KBaTU(UKAITTOHHA
cTeneH ‘“‘OakanaBbp”’, ¢akynreT ABTOMAaTHKa. 3aIb/DKUTENHA AMCHUIUIMHA 32 CTYACHTU IIO
CHEeHaJIHOCT ,,ABTOMaTvka, WH(GOpMallMOHHA U YyHpaBisBalla TexHUKa Ha ‘“dakynrer
Aptomaruka" npu Texnuuecku YHuBepcutrer — Codus 3a 00pa3oBaTeHO-KBATH(PUKAIIMOHHA
creneH "bakanasbp".

HEJIM HA YYEBHATA JUCHUIIJIMHA: Crynentute mpuaoOUMBaT 3HAHHS M YMEHUS 3a
Ch3JlaBaHE HA MPOTPaAMHO OCUTYpPSIBAHE, KOETO J1a yrIpaBiisiBa (YHKIIMOHATHOCTTA HA CPeICcTBaTa
3a u3mepBane. CenupuyuHu 1enu ca NPUAOOMBAHETO HA 3HAHUSA 32 U3TPAXKITAHETO HA BUPTYaAIHU
nabopaTopuM 3a M3MEPBAaHE W CH3/IaBAHETO HA NPOrpaMH 3a YIpaBJICHUE Ha HM3MEpPBATEIHU
cuctemu. CTyJCHTHTE 1€ U3y4aT XapaKTePUCTUKUTE U CeU(PUKUTE Ha BUPTYATHUTE CEH30pU U
11e IpUI00HIT yMEHUS 32 CHHTE3 Ha TakuBa B cpenaTta Ha LabVIEW.

OINMCAHUE HA JMCHUIIJIMHATA: N3yuyaBar ce XapakTepUCTUKUTE U MPUIOKEHUETO HA
BUPTYAJIHUTE HHCTPYMEHTHU. Pasriexiar ce cTpykTypara u OAXOAUTE 32 Ch3aBaHEe Ha BUPTYATHU
naboparopuu 3a u3MepBane U koHTpod Ha CU. CrnenuanHo BHUMaHueE ce OTelNs Ha METOJIUTE U
QITOPUTMUTE 3a M3rpaXJaHe Ha BUPTyaJlHU CpEACTBAa 3a IMpPOBEpKa M KaauOpupaHe Ha
M3MepBaTeNHU ycTpoicTBa. CTyJIeHTHTE TpU100MBaT MPAKTUYECKH YMEHUS 3a paboTa B rpaduyHa
cpejia 3a Ch3/1aBaHE Ha IIPOrpaMu 3a yIpaBJIeHHUE Ha Pa3IMYHU 10 PYHKIIMOHATHOCT U3MEPBATEIHU
ypenu. M3ydaBar ce TUTIOBETE BUPTYATHH U3MEPBATEIHUA CUCTEMH U TsAXHata padora. [IpunoduBat
Ce€ TCOPETUYHU 3HAHMSI U MPAKTUYECKU YMEHHS 32 CHHTE3 Ha BUPTYATHH CEH30PH.

HNPEJINOCTABKMHM: HeoOxoauMu ca MHO3HAHUS MO IporpamMHupaHe, eJIeKTpou3MepBaTeIHa
TE€XHHMKA, U3MEPBAHE HA HEEJIEKTPUYHU BEJIMYMHHU, MOJIEJINPAHE U CUMYJIUPAHE.

METO/ 3A NMPENOJABAHE: Jlekuuu ¢ M3M0i3BaHE HAa MYITUMEIWWHU WHCTPYMEHTH M
UHTEPaKTHUBHU CpeAu 3a oOyueHue. Bupeo-nexuum u BHJIEO AeMOHcTpaTopH. JlaGoparopHu
ylpakHeHus1, paboTa B TPy U pelllaBaHe Ha WHAMBHIYaTIHM 33aJauu. 3a/1auM 3a TEKYI KOHTPOI.

METOJIHN HA U3NUTBAHE U OLLEHABAHE: Tekym koHTpoa moj ¢opMaTa Ha TECT C
u30MpaeMH OTTOBOPU M pa3BUBaHE HA TEOPETUYHM BBIPOCH B Kpas Ha ceMecTbpa (BB3MOXKHO €
MIPOBEXAaHE B el1eKTpoHHA cpeaa) (0610 90%), maboparopuu ynpaxHenus (10%).

E3UK HA ITPEIIOJABAHE: 6bnrapcku, aHTTUHCKH (aKO c€ U3MCKBA)

IHNPEIMOPBYUYNUTEJIHA JIUTEPATYPA: 1. Merponorus u MeTposorudso ocurypssane 2007, C60pHuK
noxitam, TY-Codus, 2007; 2. Challenges in Higher Education and Research in the 21st Century, Proceedings,
Technical university-Sofia, 2006; 3. C. Ko., Creating Web-based Laboratories, Springer,2004.; 4. INSTRUMENT
ENGINEERS’ HANDBOOK "Fourth Edition Process Software and Digital Networks" - VOLUME 111, Béla G.
liPtak, Halit ErEN, 2012; 5. LabVIEW Getting Started with LabVIEW, National Instruments, June 2013; 6. Richard
Jennings, LabVIEW Graphical Programming, Fifth Edition, 2019; 7. Behzad Ehsani, Data Acquisition Using
LabVIEW, 2016; 8. Pedro Ponce-Cruz, Fernando D. Ramirez-Figueroa, Intelligent Control Systems with LabVIEW;
9. Alan S. Morris, Reza Langari , Measurement and Instrumentation: Theory and Application




XAPAKTEPUCTUKA HA YYEBHATA JUCIUIIJIMHA

HanmenoBanue Ha yyeOHATa IUCIUTUINHA! Kon: BAICE27 CemecTnp: 8
buonndopmaTnka

Bun Ha 00y4enuero: CemecTpuaneH XxopapuyM: Bpoit kxpeautu: 3
Jlexruu (JI) JI—15 gaca

Jlaboparopuu ynpaxuaenus (JIY) JIY -5 »aca

BOJEII NPENNOJABATEJI:

no1l. 1-p Anekcanabp Edpemos, (DA), e-mail: aefremov(@tu-sofia.bg
CTATYT HA JUCIIMIIJINHATA B YYEGHUSI IIJIAH:

3abIKUATENCH KypC 3a CTYJAEHTHTE OT CHEIUAIHOCT ,,ABTOMAaTHKa, MH(OpPMAalMOHHA M yMpaBisdBalia
TEXHUKA

HEJIN HA YYEBHATA JUCHUILIJIMHA:

3amo3HaBaHe HA CTYJCHTUTE C TIOAXOIU U METOAM 3a OOpaBeHe ¢ JaHHU U 0a3u OT JaHHU JOOHWTH OT OMo-
JIOTHYHY W/WIH METUIMHCKY €KCTICPUMEHTH, H3BINYAHETO HA 3aKIIOUYCHUS OT PE3YJITATUTE U MU3IOJI3BaHe-
TO Ha TE3W 3aKIIOYCHHS 32 000pBaHe WM YTBBPKJaBaHe HA paOOTHM XUIIOTE3U B 00JIACTTa HA TeHETHUKATA,
MEJIMLIMHATA, EBOJIFOLIMOHHATA TEOPHS U JIp..

OIIMCAHUE HA TUCHHNNIVIMHATA:

JlucuuniuHaTta uma 3a el Jia 3al03Hae CTyIeHTUTe ¢ OMOXMMUYHUTE OCHOBHU, CBOMCTBATa U OpraHU3alH-
ATa Ha JKUBaTa MaTepHs U MPUIOKEHUETO Ha KOMIIOThPHATAa TEXHHUKA 32 PElIaBaHe Ha HAKOU MPOOJIEeMHU.
Ts ocurypsiBa OCHOBHHU 3HaHMs 33 CTPOEKa HA KJETKaTa U MPOLIECUTE B HEsl, 32 MEXaHU3MUTE Ha Pa3MHO-
YKEHHE U pa3BUTUE HA OPraHU3MMUTE, 38 XUMMTA U cTpykTypara Ha JJHK, Ha reHeTnunute Monenu 1 Hayu-
HUTE 3a MpeHacsHe Ha reHeTuyHa uHpopmarms. Pasriexnar ce HAKOM OT OCHOBHUTE 33Ja4l Ha OMOUH-
¢dopmarnkara , KaTo aHAJIM3 HA CTPYKTypHATa OpPraHU3alus Ha HYKJICHHOBHUTE KUCEIWHU, Ha OMOIOTHUIHU-
T€ MOJIEKYJH U OenThuuTe, PUIOTCHETHYEH aHaJIN3, BU3yadH3alys Ha MPOTEHHOBATA CTPYKTYypa, CUMYyJia-
[IMOHEH aHAJIN3, aHAIN3 Ha TeHOMUTE U mporeomute. OTHENS ce CrequalHO BHUMAaHUE HA MHCTPYMEHTA-
pyyMa OT HOJAXOIW, METOIW U aJrOPUTMH 34 pellaBaHE Ha TE3H 3aJaud, KAKTO M Ha HAUMHUTE 3a U3MOJ3-
BaHe Ha MHTepHeT 0a3u-AaHHU U TEXHOJOTUH. JJuCKyTHpaT ce mpodiieMuTe Ha pa3BUTHE Ha OHOMH(pOpMa-
THKaTa ¥ IPAaKTUYECKOTO ¥ IPHIIOKEHNE B PA3JINYHU OTPACIH.

HPEANTOCTABKM:

Jluneiina anreOpa, MaTeMaTHYECKU aHATIN3, CTATUCTUKA, BEPOSTHOCTH

METO/I 3A IPEITIOJABAHE: nexiuu, 1abopaTopHH YIIPaXHEHUS, CAMOTIOITOTOBKA
METOJIU HA UBIIUTBAHE U OLHIEHABAHE: Tekyrmia omeHka
E3UK HA ITPEITOJABAHE: Gbirapcku

HNPENOPBYUTEJIHA JIUTEPATYPA:

5.1. OcHoBHa JiuTEepaTypa

1. Jonathan Pevsner (2013), BIOINFORMATICS AND FUNCTIONAL GENOMICS, John Wiley &
Sons, Inc. 2013

2.LEHNINGE R (2008), PRINCIPLES OF BIOCHEMISTRY, W. H. Freeman and Company, 2008
3. Gibas C., Jambeck P. (2001), Bioinformatics Computer Skills, O’Reilly, 2001

4. Baldi P., Brunak S. (1998), Bioinformatics. The Mashine Learning Approach. MIT Press, 1998

5. Jagota A. (2000), Data Analysis and Cassifiucation for Bioinformatics, University of California, Santa
Cruz, 2000

6. Brown St. (2000), Bioinformatics: A Biologist’s Guide to Biocomputing and the Internet. Eaton
Publishing, 2000

5.2. JlombJHUTeHA JIUTEPATypa

1. YexoB A.Il. buonorus ¢ ocHoBamu ekonorun. Cankr-IlerepOypr, Jlans, 2000

2. Dubrin R., Eddy S., Krogh A., Mitchison G. Biological Sequence analysis: probalistic models and
nucleic ac-ids. Cambridge University Press, 1998




XAPAKTEPUCTHUKA HA YYEBHATA JUCHUIIJIMHA

HaunmenoBanue Ha ydyeOHaTa TUCIMIUIMHA: Kon: BAICE?28 Cemectbp: 8
CepBoynpapjieHue 1 3aABHKBaHe HA PO0OOTH
Bux Ha 00yuenuero: Yacoge 3a Bpoii kpenutu: 3
Jlexiuu, 1aOOpPaTOPHH YIPAKHEHUS ceMecThpa:

JI — 15 ygaca,

JIY —5gaca
JEKTOP:

noi.a-p Jodvo Ilaukos, (PA), Ten. 965-29-48, e-mail: d_tsankov@tu-sofia.bg
Texuuuecku ynuBepcutet —Codus

CTATYT HA JUCHUMIIVIMHATA B YYEGHUS IIJIAH: M30upaema nucHMIUIMHA 3a
CTYICHTHTE TIO CIECHHATHOCT “ABTOMarnka, WH(GOPMAIMOHHA W YIpaBJsBalla TEXHHUKA’,
o0Opa3oBaTenHo KBaTH(HUKAI[MOHHATA CTETIEH “OakanaBbp”, pakynTeT ABTOMaTHKA.

HEJNU HA YYEBHATA JAUCHUIIVIMHA: llenta Ha Kypca € Ja naie 3HaHUS 3a
(GyHKIIUUTE, YNPaBICHHETO M CXEMHHUTE DEIIEHUS Ha OCHOBHUTE THUIIOBE 3aJBM)KBAHMS,
U3IMON3BaHU B poOoroTexHukara. CryneHTHTEe MNpUIOOMBAaT yMEHHUS Ja NPOEKTHpAT,
HACTpOMBaT U U30UpaT 3aABMKBAHUS 32 pabOTH.

ONNMCAHUE HA JUCHHUIIJIMHATA: M3yuaBaT ce crnenupuYHU CHIOBH CXEMH,
BIIMSIHUETO Ha Jy(TOBETE, CYXOTO TPHUEHE, €IaCTUYHOCTUTE, IPOMEHIUBUTE MHEPLUUOHHU U
CBIIPOTUBUTEIHU MOMEHTHU BBPXY CUCTEMATa Ha €JIEKTPO3aBUKBaHE B poOOTH. 13BBpIIBa CE
IPOCKTUPAHE U aHAJIM3 Ha CHCTEMHUTE 3a pErylupaHe Ha €JeKTPUYECKH U MEXaHWYHU
KOOpJMHATH — TOK, HaIPEKEHUE, MOMEHT, CKOpPOCT, YCKOpeHUe, MbT. M3yyaBaT ce cxeMHU
pemieHrss Ha HH(GOPMAIMOHHO-YIpaBisABallaTa 4acT (CEepBOYNpABIEHUE) Ha CIIESILUTE
€JIEKTPO3aJABIKBaHUSI U Bpb3KaTa MM C KaueCcTBOTO Ha JBMXKEHHMETO. Pasriexnar ce u
aJlanTUBHU CIEIAIIM 3aJBMKBaHUS. Pasriexaar ce THUNOBU XUAPABIMYHM U ITHEBMATUYHU
3aJIBUYKBaHUS.

HPEAITOCTABKM: HeoO0xomumMu ca 3HAHHA M0 JIUCHUIUIMHUTE: ElekTpoMexaHU4HU
ycTpoiicTBa, Teopus Ha ynpasineHueTo, MimmysiacHu u nudpoBH ycTpolcTBa, YNpaBieHUE Ha
€JIEKTPOMEXaHUYHU CUCTEMHU.

METO/ 3A ITPEITOJABAHE: JlekiuuTe 3acaraT BbIIPOCH, CBbP3aHU ChC Ch3aBAaHETO Ha
CXeMHH pelIeHHs MO0 3aJaJieHH IeNd W pas3nojiaraeMa eileMeHTHa 0aza. JIeKunoHHHST
Martepua € MOoJAKPENeH OT Ja0OpaTOPHH YIPAXKHEHUS C peaieH (U3NIECKH EKCTIEPUMEHT.

METOJIN HA M3INUTBAHE U OILIEHABAHE: /[e enHoyacoBM NHCMEHM TEKYLIU
OIICHKH B cpejara u Kpas Ha cemecTbpa (00mo 72%), naboparopuu yrnpaxHerus (18%).

E3UK HA ITPENTIOJJIABAHE: bearapcku

HNPENNOPBYUTEJIHA JIMTEPATYPA: 1. MuxoB M. Cucremu 3a ympaBlieHHE Ha
enextpo3anasmwkBanuaTa, TY-Copusn,2009; 2. M. Nakamura S. Goto N. Kyura, Mechatronic
Servo System Control, Springer, 2004;3.Sam Cubero, Industrial Robotics: Theory, Modelling
and Control, Springer,2007;4.Mohieddine Jelali Dr-Ing, Andreas Kroll Dr-Ing, Hydraulic
Servo-systems: Modelling, Identification and Control, Springer,2003.5.Kandray, Daniel E.,
Programmable Automation Technologies - An Introduction to CNC, Robotics and PLCs,
Industrial Press,2010;6.Suk-Hwan Suh, Seong-Kyoon Kang, Dae-Hyuk Chung, lan Stroud,
Theory and Design of CNC Systems, Springer, 2008; 7.Rik De Doncker, Duco W.J. Pulle,
André Veltman , Advanced Electrical Drives, Springer, 2011.
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