XAPAKTEPUCTHUKA HA YYEBHATA NTUCIHHUIIVIMHA

HanmeHoBaHue Ha yueOHata guctmrvHa: | Kog: MMEHO01 Cemectsp: 3
YnpasiieHue Ha )KU3HEHUSA MKBJI Ha
MeXaTPOHHU MPOAYKTH

Buj Ha o6yueHMeTO: CemecTtpuaneHn xopapuyM: | bpoit kpegutu: 4
Jlexumu (J1) JI- 30 yaca

JIabopatophuu yripaxkHenust (JIY) JIY- 30 vaca

Kypcogsa pabora (KP)

JIEKTOPWU:

Iou. a-p utwk. CtuusaH HukonoB (M®), tesnt. 965 3765, e-mail: st_nikolov2@tu-sofia.bg
Hou. a-p uwx. Munuo I'eoprueB (M®), ten. 965 3787, e-mail: mtge@tu-sofia.bg
TexHuuecku yHuBepcurteT - Codus

CTATYT HA INCILIUIVINHATA B YYEBEH IVIAH:

3aAboKuUTeTHA yuebHa JUCLIUMIUTMHA OT yueOHus T/1aH 3a 00yueHre Ha CTY/IeHTH 3a

OKC ,,Maructbp®, crieLjuaaHocT ,,MexaTpoHUKa”, MpoeCOHAaIHO HarpaB/eHue

5.1 MalvHHO UHXKeHepCTBO, 061acT 5. TeXHUUeCKH HayKu.

LHE/IN HA YYEBHATA JUCIIUIIVINHA:

Llenta Ha 0Oyuenueto 10 ,, YIDKIIMIIT” e cTyieHTHTe [ja Ce 3ar03HasiT C OCHOBHUTE TTOHATHS
v npuHUMnu Ha pabora ¢ CAD/CAM/CAE cucremMy, Hamupaiiid TpUIOXKeHHEe B
ynpaB/ieHUeTO Ha )KU3HeHHUsI LIUKb/I Ha MeXaTPOHHU IPOAYKTHU.

OIIMCAHUWE HA ITNCITUIVINHATA:

CryJeHTuTe 11le IPUAOOUAT TeOPETUYHU U MPAKTUYECKU 3HaHUsI CBBP3aHU C MIPOEKTUPAHeTO
Y yIIpaBJIeHUeTO Ha )XKU3HEeHUAT LIMKb/1 HA MeXaTPOHHU U3Je/usl.

IIPEAIIOCTABKMN:

HeobxomymMu ca OCHOBHH T03HaHUSI B 00/1aCTTa Ha MTPOEKTHPAHETO HAa MeXaTPOHHU U3ZIe/TUst
v riporpamupase Ha CNC malunHu.

METO/ 3A IIPEITOJABAHE:

JleKuuHTe Ce W3HACAT C M3IOJI3BaHE HAa ChBPEMEHHW TeXHWUECKHM cpefcTBa. JlabopaTopHu
yIpa)KHEHUs] Ce TIPOBEXKZAT B KOMITIOTHPHHM J1ab0paTopuu, 00OpyZBaHU C HeOOXOAMMHUS
xapayep u copryep. KypcoBure 3aiaun ce pa3paboTBaT Mo UHUBUAYaTHU 3a/jaHUS.
IHIOMOIIMHN CPEJCTBA 3A ITPEITIOJIABAHE:

[MoaroTBeHM ca MaTepuaaM 3a LMKbBJIA JIEKIMA W J1abOpaTOpHU yrpakHeHUsi. Cepuo3HO
BHUMaHUe Ce OT/ieJis Ha UHAWBH/Iya/THaTa CAaMOCTOsITe/THaTa paboTa Ha CTYIEHTHTE.
METO/IV HA U3IINTBAHE V1 OITEHABAHE:

[IpoBexxzga ce mHWCMeH WU3NMT, BK/IOYBALL TeOpPeTUYeH M IIPaKTUUeCKd TeCT, HMall
paBHOCTOMHA TexxecT. [Ipu (hopMrpaHe Ha KpailiHaTa OLleHKAa Ce OTUMTaT U pe3y/TaTuTe OT
KypcoBaTa paborTa.

E3UK HA ITPETTIOJABAHE: bbarapcku.

INPEIIOPBYNTEJ/IHA JINTEPATYPA:

1.AnakueB Us., Ct. Hukonos, CAD/CAM/CAE cucTtemMu B MalLIMHOCTPOEHETO,

ISBN 978-954-737-802-5, Codus, 2010.

2. Yakbpcku [., B. T'eoprueBa, MB. HAHakueB, PBKOBOACTBO 3a yIpa)KHEHUS IO
JUCLUIUIMHATA ,,ABTOMaTH3aLysa Ha rpoektrpadeto”, ISBN 945-438-440-5,

TY Codus, 2004.

3. AnsamoBckuii A. SolidWorks / CosmosWorks 2006/2007. H)keHepHbIN aHaIU3 MeTO/0M
KOHeuHbIX 371eMeHTOB. — M. [IMK-IIpecc, 2007.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCIHUIIJIMHA

HanmeHoBaHue Ha yueOHata quctyrivHa: | Koag: MMEH02 Cemectsp: 3
HNHoBanyioHeH MeHU/PKMBHT U
ynpas/ieHHe Ha IPOeKTH

Buz Ha 0OyueHHeTO: CemecTpuasieH XxopapuyM: Bbpoii kpegutu: 4
Jexkuuu (JI) JI- 30 yaca

Cemunapuu ynpaxHenus (CY) CY- 15 yaca

JIEKTOPM :

o, 1-p utk. Perera Iumurpora (M®), Tein. 965 3846, e-mail: rkd@tu-sofia.bg
[Tpod. a-p uwxk. ['eopru Jrokenmxue (M®), ten. 965 2688, e-mail: duken@tu-sofia.bg
TexHuuecku yHuBepcuteT - Codust

CTATYT HA INCIIMIVINHATA B YYEGEHWA IVIAH:

3aab/oKUTe/IHa yueOHa JUCLIMIUIMHA OT YueOHUS T/1aH 3a o0yueHUe Ha CTY/JeHTH 3a

OKC ,,Maructbp®, crieLjuajHocT ,,MexaTpoHUKa”, MpopeCOHaIHO HarpaB/ieHue

5.1 MalmHHO UHXXeHepCTBO, 06s1acT 5. TexHUUeCKH HayKu.

OIIMCAHUWE HA YYEBHATA JUCHHUIUVIMHATA: PasrnexzaaTr ce OCHOBHUTE
npobJiemMH, CpeZiCTBa M MO/IXO/M 3a yTpaBieHHe Ha MHOBAIJMOHHU TTPOeKTH. PasriexzaT ce
CbAbP)KAHUETO Y CTPYKTypaTa Ha MHOBALMOHHHWS IIPOLieC U yIpaB/IeHUeTo Ha IPOeKTUTe.
[TpeacraBsAT ce OCHOBHUTE CTpaTeruv U 0COO@HOCTH 3a yrpaB/ieHre Ha MHOBAL[UUTe U
TIPOEKTUTE.

[E/IM HA YYEBHATA JUCITAILIITNHA

[a 3armo3Hae CTyeHTUTe C OCHOBHUTE MOHATHSA U MPUHLUIIA Ha UHOBALIMOHHUS MEHU)KMBHT
Y yrpaBJieHKe Ha [POeKTH HaMHUpally [PUI0JKeHWe B MexaTpOHUKaTa.

HNPEAITIOCTABKH: HeobxoauMu ca Mo3HAHMUS 10 TEOPUsT HAa BEPOSTHOCTUTE,
CTaTHWCTUKA, yIIpaB/ieHUe Ha KaueCTBOTO, UKOHOMUKA YU MeHU/PKMBHT.

METO/J 3A ITPEITOJAABAHE: JlekijuuTe Cce U3HACAT C U3M0/I3BaHe Ha CbBPEMEHHU
TeXHUUYeCKH cpefictBa. CeMUHapHUTE YIIPa)KHEHUs ce MPoBeX/aT noJ, oopMa Ha JUCKYCHS 110
orpeiesieHu TeMu. [1o BpemMe Ha Te3u JUCKYCHM Ce pa3BUBa CIIOCOOHOCTTA Ha CTy/IeHTUTe 3a
B3eMaHe Ha CaMOCTOSITe/THU PeLlIeHus 10 pa3vCKBaHUTe TIPOOJIEMH.

IHOMOIIHW CPEACTBA 3A IIPEITIOJJABAHE:

[MogroTBeHM ca MaTepuanu 3a LMKBbIA JIEKIMM U JlabopaTopHU yripakHeHHs. Cepro3HO
BHUMaHHe Ce OT/ie/isl Ha MHAMBHyalTHaTa CaMOCTOsiTe/THaTa paboTa Ha CTy/JieHTHTe.

METOJIU HA U3NIUTBAHE U1 OHHEHABAHE: Tekyiija olileHKa (hopMupaHa OT /iBe
KOHTPOJTHM pab0TH BBPXY U3yUuaBaHUs MaTepHaJl, IPOBEXK/IaHU 110 BpeMe Ha CeMeCThbpa.
E3VK HA ITPEITOJABAHE: bbarapcku.

INPEIIOPBYNUTEJ/IHA JIMTEPATYPA:

1. TaneBa H, MHoBalLioHeH MeHUKMBHT, Kunr, Codusi, 2008.

2. AngpeeB O.[1., B. Menu»xMbHT Ha ripoekTH, Codrrpeiia, 2006.

3. ISO 21500:2012, Guidance on project management.

4. ISO 10006:2003, Quality management systems — Guidelines for quality management in
projects (IDP).

5. European Commission — EUROPEAID, Project Cycle Management Guidelines,
Brussels, 2004.

6. Project Management Institute USA, A Guide to the Project Management Body of
Knowledge (PMBOK?® Guide), 3" Edition, 2004.
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XAPAKTEPUCTUKA HA YYEBHATA JUCIHAIVIMHA

HanmeHoBaHue Ha yuyeOHaTa JUCLIATIIHA: Koa: MMEHO03 CemecTsp: 3
IIpoekTHpaHe HA MeXaTPOHHM CUCTEeMH

Buj Ha o6yueHMeTO: CemecTtpuaneHn xopapuyM:| bpoit kpegutu: 4
Jlexumu (J1) JI- 30 vaca

JlabopatopHuu yripaxkHenust (JIY) JIY- 30 uaca

JIEKTOP:

[Mpod. g1 umx. MiBo ManakoB (M®), Tten. 965 3700, e-mail: ikm@tu-sofia.bg
Texuuuecku yHuBepcuret - Codusi

CTATYT HA INCIIUIVINHATA B YYEBHWA I1VIAH:

3aAb/DKUTe/THA yueOHa JUCLIMIUIMHA OT YueOHUS T/1aH 3a o0yueHue Ha CTYJIeHTH 3a

OKC ,,Maructbp®, criequaaHocT ,,MexaTpoHUKa”, MpoeCOHAIHO HarpaB/ieHue

5.1 MalvHHO UH)KeHepCTBO, 061acT 5. TeXHUUeCKH HayKu.

LHE/IN HA YYEBHATA JUCIIUIIVINHA:

CTyeHTUTe Zia YCBOSIT METOJUTE 3a MPOeKTHpaHe Ha MeXaTPOHHU W3Ze/us, Aa Tpugobusar
yMeHUsI 3a TbpCeHe Ha e()eKTUBHU pellleHHs], KaKTO M Ha Bb3MOXKHOCTU 3a HamassBaHe Ha
pasxojuTe 3a U3fie/vsATa B IIpoLjeca Ha KOHCTpyUpaHe.

OIIMCAHUWE HA YYEBHATA JUCITUITVIMHATA:

PasrniexxgaTt ce mMeTogy 3a CUCTEMHO TIPOEKTHMpaHe Ha MeXaTPOHHU W3Je/usi, BKIHOUUTETHO
TSIXHaTa CTPYKTYpa, (DYHKIMM, OCHOBHHTE T'DAJVIBHU €JIeMeHTU W OKoHa cpena. OcobeHO
BHHUMaHHWe ce o0pbllla Ha METOAM 3a OLIEHKA W ONTHUMU3AllMsl Ha TPOEKTHUTE pPeIeHMUs.
CnerasHoO BHUMaHYe Ce OTZess Ha TeXHOJOTMYHOCTTa Ha KOHCTPYKLIMATA Ha U3jenvsra 3a
aBTOMAaTU3UPAHO TIPOM3BOLCTBO, MOHTaX W [JEMOHTaX, a Taka CbI0 M Ha COLMAHUTE
pe3yiTaTd OT BBbBEXJAHETO Ha MeXaTpOHHU cucteMu. Pasrsezmatr ce W MeToAu 3a
OpUeHTHpaHe U TlajleTU3MpaHe Ha JeTaid TpU aBTOMaTHU3UPAaHO TIPOM3BOACTBO U
MPOM3TUYALLIUTE OT TIX USUCKBAHUSA KbM KOHCTPYKLUATA UM.

METO/J 3A IIPEITIOJABAHE:J/lekiuuTe ce W3HacAT C MOMOLITAa Ha CbhbBpeMeHHa
MYJITUMeWiiHA TeXHUKa. JTabopaTopHUTe YTIpa)KHEeHHs Ce TIPOBeXKAAT B JabopaTopyu Ha Kar.
ATl w 3aTBbpAsSBAT M paslMpsBaT NpPUAOOHUTHTe 3HaHUSA B jekuuuTe. CTyAeHTHTe
pa3paboTBar u pedepaTH, KOUTO Ce TIPeJCTaBAT 110 BpeMe Ha yIpa)KHEeHUSITa.
INPEAITIOCTABKHM:HeobxoauMy ca TMo3HaHusg 10 “OCHOBM Ha TIPOEKTHPAHETO Ha
MeXaTpPOHHU cucTeMu”, “ABTOMAaTU3ALUA Ha JUCKPETHOTO IIPOU3BOACTBO” U JIp.
IIOMOIIHU CPEJICTBA 3A ITPEITIOJJABAHE:

[TogroTBeHM ca MaTepHak 3a I[WKbBJA JeKIUA W jabopaTopHu yrpakHeHWs. CepHO3HO
BHUMaHUeE Ce OT/ieJisl Ha UHZMBH/ya/lHaTa M CaMOCTOsATe/IHaTa paboTa Ha CTyJeHTUTe.
METO/N HA U3IIUTBAHE U OLIEHABAHE:

Teky1a oljeHKa no/, (popmaTa Ha OTBOPEH TeCT T0 YTBbp/eHa eJuHHA CUCTeMa 3a U3MUTBaHe
U OLIeHsIBaHe, KaTo Ce U3M0JI3Ba TOUKoBa cucTtema. [Ipu opmupane Ha KpaliHaTa OL|eHKa ce
OTUMTAT U Pe3y/TaTUTEe OT JJaD0OPAaTOPHUTE yIpa)kHEeHUsI U pa3paboTeH pedepar.

E3UK HA ITPEIIOJABAHE: bbuiarapcku.

INPETIOPBYNTE/IHA JINTEPATYPA:

1. CkpuIiTH 3a JIeKL1u 1 yripakHeHHs 1o IIpoekTripaHe Ha MexaTpOHHU crcTeMu. 2. 'aHOBCkH, B. u
Ip. MexaHu3alus ¥ aBTOMaTH3aliisl HA MOHT&)KHUTe TpoLiec B MairHocTpoeHeTo. Codusi, TexHuka,
1986. 3. Manakos, Y. HuckocToMHOCTHa aBTOMAaTH3alUs Ha JUCKPETHOTO Mpor3Bo/cTBO. ISBN 978-
954-438-799-0, N3parencteo Ha TY — Codus, Codus, 2009. 4. Bosmxues, U, Y. Manakos, A.
BbuBapoB. [TazapHO opueHTHpaH MoJX0/ 32 CUCTEMHO IPOeKTHpaHe Ha TEXHUUECKU U3Je/THs C

OTYWTaHe Ha XXU3HEHUs UM LWKBI. B kH. KoMrisiekcHa aBToMaTh3aLus Ha AIMCKPETHOTO
nipousBozcTBo. ISBN — 10: 954-438-532-0, MII Usparenctso Ha TY — Codusi, Codusi, 2005.
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XAPAKTEPUCTHUKA HA YYEBHATA JTUCIHHUIIVIMHA

HanMeHoBaHVe Ha yueOHaTa UCLIATIIMHA: Kog: MMEH04 Cemecrsp: 3
HMHTEeIMreHTHY M3MepBaTe/THN CUCTEMH
Buz Ha oOyueHueTo: CemecTpuasneH XOpapuyM: o
b 14
Jlexkuyu (JT) JI - 30 yaca pOu KpeAuTH
Jlabopartopuu ynpaxHenus (JIY) JIY - 15 vaca
JIEKTOP:

[pod. a-p Jumutsp OskoB (M®P), Ten. 965 3056, e-mail: diakov@tu-sofia.bg
Texuuuecku yHuBepcuteT — Codust

CTATYT HA JUCIIMIUVINHATA B YYEBHWA 11VIAH:

3aAbKUTeTHA yuebHa JUCLIUIUTMHA OT yueOHUs I/1aH 3a 00yueHre Ha CTY/JeHTH 3a

OKC ,,Maructbp®, criequaaHocT ,,MexaTpoHUKa”, MpoeCOHAIHO HarpaB/ieHue

5.1 MalvHHO UH)KeHepCTBO, 061acT 5. TeXHUUeCKH HayKu.

HE/IWN HA YYEBHATA JUCIHWIUVINMHA: CryaeHTuTe Ja ce 3aro3HasiAT CbC
CbBPEMEHHUTE BHCOKOTOYHW HW3MepBaTe/THW CUCTEMH, M3I0JI3Ballld U3KYCTBEH UHTENEKT U
MOAX0AUTe, MeTOAUTe U TeXHUYeCKUTe CpelCTBa 3a aHa/lu3, MoJe/vMpaHe, OCUTypsiBaHe U
TNOBMIIaBaHe Ha TOYHOCTTA U HaZleXXIHOCTTa Ha U3MepBaTe/IHus IpoLec. B cboTBeTCTBUE ChC
CBOUTE TIOTPeOHOCTH W WHTEPeCH CTYJeHTHUTe MPUA0OMBAT HOBU 3HAHUS U BH3MOXKHOCTH B
o6s1acTTa Ha UHTE/IUTeHTHUTEe U3MepBaTe/IHU CUCTEMHU.

OIIMCAHUE HA INCIHUIUVIMHATA: PasrnexgaT ce OCHOBHUTE MeTpPOJIOTMYHU
BBIIPOCH, CBBbP3aHU C XapaKTePUCTUKWTe, [edUHUpaHeTO, TOCTUTraHeTO M OlleHKaTa Ha
TOYHOCTTA HA WHTE/UI'eHTHUTEe U3MepBaTe/IHU CUCTEeMH, MEeTPOJIOTMYHOTO OCUTypsiBaHe U
KOOD/IMHAaTHUTEe W3MepBaHUsl Ha CJI0)KHOMPOMU/IHU JeTaliu U CbOPb)KEeHUSI.
INPEAITIOCTABKHM: Heobxomumu ca 1io3HaHuss 10 Pusuka, EneKTpOTeXHUKa,
Enexrponrika, OcHOBU Ha KOHCTpyupaHeTo U CAD, MammHHY efiemeHTH, ABTOMaTU3aLus U
poboTH3alys Ha MPOU3BOZACTBOTO, MeTpOJIOTHSl ¥ MU3MepBaTe/Ha TeXHUKa, PUHOMeXaHWYHa
TexHUKa, CUCTeMH 3a yIpaB/ieHHe U KOHTPOJL.

METO/ 3A IIPEITOJABAHE: Jlekuuy, U3HaCsiHY C IIOMOLL[Ta Ha HarJieJHW MaTepuasy,
C/laiijoBe, BUZieOMaTepHasIy 1 1eMo-Tporpamu. JIabopaTopHU YIIpaKHEHUs C U3IThJIHEHHe Ha
CaMOCTOAITe/IHU [IPUJIOKHU 3a/jauM.

METOJAN HA N3IINTBAHE Y OLIEHABAHE: M30uT B Kpas Ha ceMeCTbpa.

E3UK HA ITPEIIOJABAHE: bbviarapcku.
IIPEITOPBYUTEJ/IHA JINTEPATYPA:

1.Jerzy A. Stadek, Coordinate metrology: Accuracy of systems and measurements,

ISBN-10: 3662484633, ISBN-13: 978-3662484630, 2015.

2.Mark A. Curtis, Francis Farago, Handbook of dimensional measurement, ISBN10 0831134658,
ISBN13 9780831134655, Industrial Press Inc.,U.S. 2013.

3. Robert J. Hocken, Paulo H. Pereira, Coordinate Measuring Machines and Systems,

ISBN10 1138076899, ISBN13 9781138076891, Taylor & Francis Ltd, 2017.

4. James D. Meadows, Measurement of Geometric Tolerances in Manufacturing, ISBN10

0824701631, ISBN13 9780824701635, Taylor & Francis Inc, 1998.

5.MeTpoJsiorust ¥ u3MepBaTe/iHa TexHUKa. CpaBOYHUK, MO pe. Ha rpod. A.T.H. Xp. Pazes,

C., Codrrpetig, 2012.

6.Waldemar Nawrocki, Measurement Systems and Sensors, 2005 ARTECH HOUSE, INC.

7.Slocum Alexander, Precision Machine Design, SME, Dearborn, Michigan, 2012.

8.Marsh, Eric R. Precision Spindle Metrology, DEStech Publications 2008.

9.Bala Muralikrishnan, Jay Raja, Computational Surface and Roundness Metrology, Springer Verlag
London Ltd, 2009.
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XAPAKTEPUCTHUKA HA YYEBHATA AJUCIHUIIVIMHA

HanmeHoBaHue Ha yueOHaTa JUCLIATUIMHA: Kog: MMEHO05 CemecTsp: 3
NnxeHepHU HU3C/1eBaHUA
Buj Ha o6yueHuneTo: CemecTtpuasneH xopapuyM: | bpoit kpegutu: 4
Jlexkumu (J1) JI- 30 vaca
JlabopaTophu yripakHeHust (JIY) JIY- 15 vaca
Kypcoga pabota (KP)

JIEKTOP:

Hou. a-p uwk. Pocuija MureBa (M®), ten. 965 3056, e-mail: rosimiteva@tu-sofia.bg
TexHuuecku yHuBepcureT - Codusi

CTATYT HA JUCITMIVINMHATA B YYEbHWSA IVIAH:

3aAbmKuUTeHA yuebHa JUCLIUIUTMHA OT yueOHUs I/1aH 3a o0yueHre Ha CTY/IeHTH 3a

OKC ,,MarucTbp“, CrieljuaaHocT ,,MexaTpoHHUKa”, TTpo(eCcOHaTHO HalpaB/eHUe

5.1 MamvHHO UH)KeHepCTBO, 06macT 5. TeXxHUUecKu HayKu.

ITEJIN HA YYEBHATA JUCIIUIUINHA:
LlenTa Ha u3yuyaBaHaTa yueOHa AUCLMIUIMHA € fa (opMupa HeoOXOJUMHTe 3HAHUS 3a
OCHOBHMTe eTaly, MeTOAY U CpejCTBa Ha WH)XEHepHWUTe HU3C/le/|BaHus, TEeXHOJIOTHATA U
[JIaHUPaHeTO Ha eKCllepUMeHTa/lHUTe W3C/Ie[BaHUs, aHaJv3 Ha pe3yaTaTure U
ONTHMMH3AaLIMs Ha peLleHusTa.

OIIMCAHUWE HA JUCIINIIVIMHATA:

Pasrnexpar ce OCHOBHUTe BBIIPOCU II0O METOZOJIOTUATA, OpraHu3alysaTa U eTanuTe Ha

VIH)KeHepHUTe U3C/IeBaHNUs U eKCIIepUMeHTU, HaUUHUTe 3a [JlaHWpaHe U

peanu3alys Ha UH)XXeHepeH eKclepuMeHT, HabaBsiHe Ha Heob6xoguMaTa

MHpOopMaLus, TPOBeXKJAaHe Ha eKCIIepuMeHTa, aHa/iu3 U 00paboTka Ha

eKCIlepUMeHTa/JHUTe JaHHU.

IIPEAIIOCTABKW:

HeobOxoaumu ca mo3HaHUs 110 MaTeMaThuecKa CTaTUCTHKa u MUT.

METO/ 3A ITPEITOJTABAHE:

Jlekt ¢ wusnosizBaHe Ha Power Point, KOMITIOTBPHaA aHUMALUsi W BHU/E0 KIIUTIOBE,
71abopaTOpHUTE YIPa’KHEHHSI C TIPOTOKOJIH.

METO/I1 HA MBIIMTBAHE 1 OLIEHABAHE: [TucMeH U3MUT C TeCT
E3WK HA IIPEIIOJABAHE: brirapcku.

INPENTOPBYNUTE/THA JINTEPATYPA:

1.AnekcanpoBa /., OCHOBY Ha UH)K€HEPHUTe U3C/eBaHusl, ['abpoRo,

YN B. Anpunos, 2003.

2.MeTpoJiorusi U usMepBareHa TexHuka, CripaBouHuK rog pefi. Xp.Pazes, Codrpetia, 2008.
3.Jrokenpkues I'., P.MopaHos, KoHTpon 1 yripap/ieHye Ha KauectBoTo, Codrrpeiis, 2012.
4.Byukos, U., [TaHupaHe 1 aHa/IM3 Ha €KCIiepUMeHTa, YuebHu 3amucku, 2003.

5.Crmpun H.A., JlaBpoB B.B., MeTozb! TuiaHUpOBaHUsI M1 00pabOTKH pe3yTbTaToB
WH)XeHepHOro 3KcriepumenTa, ExkatepunOypr, 2004.

5.YHakbpcku [., T.Bakapesncka, IHKeHepHU U3C/ieJBaHUS U CUMYJ/IALIMOHHO MOJie/iupaHe,
N3patencteo TY, Codus, 2008.

6.bontsan A.B., .A.I'opobet1, Teopust nHXeHepHBIX UcciefoBanus, [Jonerxk, 2004.

7 VopnaHoB P. Yuebuu matepuanu Www.ptu.mf.tu-sofia.bg.
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XAPAKTEPUCTHUKA HA YYEBHATA NTUCIHUIIVIMHA

HaumeHoBaHMe Ha yuebHaTa AUCLUATIIMHA: Koa: MMEHO06.1 Cemectsp: 3

ABTOMaTH3anysA HA MOHTAaXKa

Bup Ha 00yueHueTo: Cemectpuanen xopapuyM:| bpou kpeguru: 4

Jlexkuyu (JT) JI- 30 yaca

JlabopatopHuu yripaxkHenust (JIY) JIY- 30 yaca

Kypcos npoekr (KIT) Kog: MMEHO08 bpoii kpegutu: 2
JIEKTOP:

Hou. a-p uwk. Penera IumutpoBa (M®), Ten. 965 3846, e-mail: rkd@tu-sofia.bg
TexHn4eckun yHusepcutet - Cocpusa

CTATYT HA TUCIINTVINHATA B YYEBHWSA ITJIAH:

V36upaema yueOHa AUCIUIIMHA OT yUueOHUs TIaH 3a 00yJyeHHe Ha CTYZeHTH 3a

OKC ,,Maructbp*, crieljdaHoCT ,,MexaTpoHUKa”, MpodeCcoHaTHO HarpaB/ieHue

5.1 MalMHHO UHXXeHepCTBO, 06sacT 5. TexHUUeCKH HayKH.

[NE/IN HA YYEBHATA NUCITATIVINHA:

LlenTa Ha 00yueHHETO e upe3 CUCTeMeH IO/XO0/ /la Ce AaZiaT OCHOBHUTE 3HaHUS U YMeHHs Ha
CTYZ,eHTUTe, CBbP3aHU C U3MCKBAHUATA KbM KOHCTPYKLIMSATa HA MeXaTPOHHUTE U3/e/usl OT
Ir/Ie[jHa TOUYKa Ha aBTOMaTUYHOTO BUCOKOIIPOU3BOJUTEHO IIPOU3BO/CTBO U MOHTAX,
TeopusiTa Ha aBTOMaTUYHOTO MPOM3BO/ICTBO, TEXHOJIOTUYHUTE Y OPraHU3aLlMOHHU aclleKTH
TIpY NTOTOYHO Cr100siBaHe KaKTO M OCHOBHHMTE eTally Ha Ch3/laBaHe Ha TeXHUUeCKH CPe/iCTBa
3a aBTOMaTH3HMPaHO CIo0siBaHe.

OIMMCAHUWE HA JUCIIUTVINHATA:

B pucuuniivHaTta ce pasr/ie)xzar NpeAriocTaBKUTe M IMBbTULLATA 32 YCHBBPIIEHCTBaHE Ha
MOHT@Ka Ha W3JeNusiTa M TeXHUTe Bb3/IH, TeOpUsiTa Ha AaBTOMAaTUYHOTO CIJIOOsiBaHe,
OCHOBHUTE TEXHOJIOTUYHU MPOLIECH 3a CBbP3BaHe Ha [leTal/IuTe ¥ TeXHUYeCKUTe CpeJiCTBa 3a
MexaHM3alys U aBTOMaTHh3alys Ha MOHTaKHUTe NPOLieCu. AKLIEHT e CUCTEeMHUS ITOX0J, IIPU
aBTOMAaTH3allisl Ha MOHTa)Ka, KakTO W BBIIPOCUTE, CBBbP3aHU C IPOM3BOJUTE/NHOCTTA U
HaZle)XJHOCTTAa Ha MOHTaKHUTe TeXHWYeCKU CpeJCTBa M IIOCTUTaHeTO Ha KaueCTBOTO Ha
crinobsiBaHUTe W3/e/nsl. AHa/lM3UpaT Ce ITbTHIATa 3a TOBUIIaBaHe Ha e()eKTUBHOCTTa Ha
TeXHUYeCKUTe CpeZCTBa 3a aBTOMaTu3alysl Ha MOHTaxa. Upe3 M3yuyaBaHe Ha JUCLMILIMHATA
ce LieJI CTYZeHTUTe Jla PUA0OUST 3HaHUsI OTHOCHO Bb3MOXKHOCTHTE 3a YChBBPILIEHCTBaHe U
aBTOMaTH3allysl Ha MOHTa)Xa M yMeHHs 3a M300p Ha onTHMasieH BapyuaHT.
IHIPEIIOCTABKM: Tlo3nanus no “TexHuuecko yepraHe”, “MexaHuka”, “CblIpOTUB/IEHUE
Ha MaTepuanute”, “MallviHHEM efeMeHTH”, “Teopusi Ha MallLIMHUTE U MeXaHU3MUTe”

METOJA_ 3A TIIPEIIOJABAHE: Jlekuyurte ce OHarjeAsBaT uYpe3 Tpe3eHTaluu C
BU/IEOTIPDOXKEKTOD. YTIpasKHEeHUsI Ce TIPOBEJKAT B Clieljaan3rupaHa jabopaTopus upe3 yueOHU
Y U3C/IeZI0BaTe/ICKUA CTEH/IOBe U ChbBPEMEeHHHU TeXHUUEeCKH CPeZICTBa 3a Crio0siBaHe.

METO/I HA MBIINTBAHE Y ONEHABAHE: [TricMeH U3IUT C TeCT.

E3UK HA ITPETTIOJABAHE: Bbarapcku.
INPEITOPBYNUTEJ/IHA JIMTEPATYPA:

1.bosmxues, 1., llonies, 1. 3anucKy OT JeKUUU N0 guciunanHaTa. 2007,

2TanoBcku, B. C.,, U. K. bosgmxues, T. [I. HemkoB u pgp. TexHuuecku cpejcTBa 3a
MeXaHHW3aLysl ¥ aBTOMaTH3anus Ha criiobsisaHeto. CripaBounuk, C., Texauka, 1990.
3.bosypkues, W., . [omee, B. CrosHoB, B. I'eHoBa. PBKOBOACTBO 3a jabopaTOpHU
yrnpaXHeHHUsI 10 aBToMaTu3alus Ha MoHTaxa. TY-Codus, 1990.

4.I'anoscky, B. C.,, WN. K. bosgmkues, T. [I. Hewmkos, 1. JIukoB. MexaHusauus Hu
aBTOMaTU3aLus Ha MOHTa)KHUTe MPOoLiecd B MaliMHocTpoeHeTo. C., TexHuka, 1986.
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XAPAKTEPUCTUKA HA YHEBHATA AUCUUNJINHA

HanmeHoBaHMe Ha y4ebHaTa Koa: MMEHO06.2 CemecTbp: 3

ancuunnmHa:

IllsmepBaTenHa TeXHUKa

Bug Ha obyyeHmneTo: CemecTpuasieH XOpapuyM: Bpoit

Jlekiuu (JI) JI- 30 yaca KpeauTu: 4

Jlabopatophu yripaxkHenusi (JIY) JIY- 30 yaca

Kypcos npoekr (KIT) Kozg: MMEHO08 Bbpoii kpegutu: 2
JIEKTOPMU:

[pod. A-p AumnTtbp Osakos (M®), Ten. 965 3056, e-mail: diakov@tu-
sofia.bg
Hou. a-p Bacun bores (M®), Ten. 965 3239, e-mail: bogev@tu-sofia.bg
Hou. a-p k. XpuctuadHa HukosoBa (M®), Tesn. 965 3055, e-mail:_hristqgna@abv.bg
TexHun4yeckn yHusepcuteT - Cohusa

CTATYT HA ANCUUNJNIUNHATA B YHEBHUA NJIAH:

N3bnpaema yuebHa qucuuruiMHa OT yueOHuUs TUIaH 3a 00yueHre Ha CTYIeHTH 3a

OKC ,,MarucTbp“, CrieLjdaJHoCT ,,MexaTpoHHUKa”, TIpo(eCcOoHaTHO HarlpaB/eHue

5.1 MammvHHO UH)XeHepCTBO, 06macT 5. TexHUUecKu HayKu.

UEJIN HA YHEBHATA OUCLUUNJINHA:

CTyLI,EHTI/ITe Da WMn3y4atT W Hda ™MOorat pda frpwuniarat MeTooNTE "
TexHn4yecknTte cpeancrtBa 3a WM3MepBaHe, WU3MepBaTe/IHNTe CUrHaiam w
TaxHaTa obpaboTka, Oa mMogenupaT U umicnenBaT (PYHKUNOHUPAHETO WU
TOYHOCTTa Ha yCTpOI7ICTBaTa 3a N3MepBaHe.

OMUCAHME HA ONCUUNJINHATA:

Pa3rne)xxpaT ce OCHOBUTE Ha n3MepBaTesIHaTa TeXxHUKa, obpaboTkaTa Ha
naMepBaTesiIHn CUrHajain, MogeJsiIMpaHeETo N N3CNeENBaAHETO Ha
n3MepBaTeNHN YCTPONCTBA N TAXHATa TOYHOCT. B nabopaTopHuTe
yrnpa>kHeHUs ce nojly4aBaT NpakTUYeCKM yMeHus 3a paboTa ¢
n3MepBaTesIHUTE CpencCTBa U pellaBaHE Ha MNMPUJTIOXKHWN 3adauW.
NMPEANOCTABKMU:

Heobxogumm ca no3HaHusa no ®usuka, EnekTporexHmnka, TexHU4ecko
OOKYMEHTNPaHE, MawunHHKM enemMeHTn, TeXHOOrna Ha
MalWMHOCTPOEHETO.

METOJ 3A NMPENOAOABAHE:

Jlekyuunun, n3HacaHM C NOMOLLUTa Ha HarnegHu MaTepunaian, onarno3anTmBen,
cnangoBse, BuaeoMmatTepuanu. JlabopaTopHM ynpa>KHeHUs C U3NbJHEHNE
Ha CaMOCTOATENIHN 3ad4a41, CaMOCTOATEJIHO pellaBaHe Ha NMPuJ10>XXHW
KYPCOBW 3ada4W.

METOAUN HA U3MNMNTBAHE U OLIEHABAHE: [TyicMeH U3ITUT C TECT

E3UK HA MPEMOAOABAHE: bbarapcku.

MNMPENOPBYUTEJNHA JIUTEPATYPA:
1. Metposiorusi U uU3MepBaTesHa TexHWKa. CHpaBOYHUK, TOA pef. Ha Tpod. A.T.H. Xp.
Pages, C., Codrrpeiia, 2008.

2. Xapt X., BbBesieHve B usMepBaTeiHaTa TexHUKa, C., TexHuka, 1982.

3. Makc K., Metozsl 1 TexHrHKa 00pabOTKM CHTHAIOB TPH (PU3NYeCKUX M3MepeHusix. M.,
Mup, 1983.
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4 Bopuep B., A.Andepos, V3mepuTenbHbie Tpubopel, M31aTenbCTBO CTaHAaPTOB.
5. Ipodoc I1., I3mepeHust B NpOMBILLIeHHOCTH, M., MeTannyprus,1990.
6. Beckwith T., R. Marangoni, J. Lienhard, Mecanical measurement, Massachusetts,
Addison Wesley, 1993.
7. Embree Paul, C algorithms for real-time DSP, Prentice Hill, 1995.
XAPAKTEPUCTUKA HA YYEBHATA JUCIINIVIMHA

HanMeHoBaHMe Ha yueOHaTa JUCIATIIMHA: Kox: MMEHO07.1 Cemectsp: 3
IIpunoxeHne Ha MeXaTPOHHU CUCTeMH B
JUCKPETHOTO NMPON3BO/JCTBO

Buz Ha oOyueHueTo: CemectpuaneHn xopapuyM:| bpoii kpeautu: 4

Jlexkuumu (JT) JI- 30 yaca

Jlabopartopuu ynpaxaenus (JIY) JIY- 30 vaca

Kypcos npoekT (KIT) Kog: MMEHO08 bpoii kpegutu: 2
JIEKTOPWN:

Hou. a-p uwx. Perera umutpoBa (M®), Ten. 965 3846, e-mail: rkd@tu-sofia.bg
I'n. ac. g-p uwk. CnaB JumutpoB (M®), Ten.965 3846, e-mail: sbd@tu-sofia.bg
Texuuuecku yHuBepcutetr - Codusi

CTATYT HA INMCIIUIVINHATA B YYEBHWA I1VIAH:

V36upaema yuebHa AUCLUIIMHA OT yueOHMs TIaH 3a 00yJyeHUe Ha CTYZeHTH 3a

OKC ,,Maructbp*, criequaaHocT ,,MexaTpoHUKa”, MpoeCOHAHO HarpaB/ieHue

5.1 MalMHHO UHXXeHepCTBO, 06sacT 5. TexHUUeCKH HayKu.

[ME/IN HA YYEBHATA JUCITAILINHA:

Ha nane Ha cTyAeHTUTe 0000IeHN TTO3HAHUS 110 BBIIPOCUTE, CBbP3aHU C TMPUIOKEHUETO Ha
MEeXaTPOHHM CUCTeMH B pa3IMuHd 00/lacTH, KaKTO B WHIYCTpUATa, Taka U B
3/]paBeoria3BaHeTo, 6uta, BOBHHOTO /Ie/i0 U [Ip.

OIIMCAHUWE HA ITNCITUIVINHATA:

Tsi e HapCTpOliKa Hafl, yueOHUTE AUCLUTUIMHU TIPYU U3TPaKAAHeTO Ha CrieL[Ua/ucTa UHXeHep-
MeXaTpOHVMK ¥ KWMa BXOJHU BPB3KU C I0BEYEeTO OT AUCLMIUVIMHWTE, M3yuyaBaHU [O TO3U
MOMEHT OT yueOHUs T/1aH Ha CIieljuaaTHoCTTa.

IHNPEJIIOCTABKMN:

Heo6xoivMu ca OCHOBHM TIO3HaHUSI 10 MeXaTPOHMKA M aBTOMAaTH3allks Ha AUCKPETHOTO
MPOM3BO/ICTBO, 3a /la Cé OpraHu3vpa CbBPEMEHHO BUCOKOIIPOU3BOJAUTESHO WHYCTpPUAIHO
TIPOU3BO/ICTBO, HA OCHOBAaTa Ha HOBU UHOBAaTUBHU T@XHOJIOTHH.

METO/J 3A IIPEITOJABAHE: Jlekiuure ce IpOBeXXJaT C MOMOILITa Ha MYJITUMeAus,
¢uiMoB MaTtepuas BbB BHUJ, Ha K/IWTOBe W IsyIOCTHU ¢miMu. Lsnara nmabopaTtopHa rpyma
W3MbJIHABA €[Ha TeMa TMO0J PBKOBOACTBOTO HAa AacCUCTEHTa, KOWTO WM TIpejoCTaBs
HeoOXoIUMUTe MaTepuaiu. Y4yeOHaTa AUCLIUIUIMHA € OCUTYpeHa ChC ChBPEMEHHH CTeH/I0Be.

METO/I HA M3IINTBAHE Y OITEHABAHE: Tekylja oLieHKa.

E3UK HA ITPETIOJABAHE: bbarapcku.
IIPEITIOPBYNTEJ/IHA JINTEPATYPA:

1.Yakbpcku /., T. Bakapencka. ABromaru3upaiiu ycrporictBa. UK Ha TY —Codus, 2008.
2.Yakbpcku [I. u k-B.IIpomunuienn po6oTtH, poboTr3rpanu Moayu u cuctemu. Yacr 1. gact
2. C.TY, 2003.

3.Hewikos T. u k-B. BeBezienue B Mexatponukara.C. TY. 2009.

4Yakbpcku M., I'. XamkukoceB. ABTOMatu3alysi Ha [AUCKPETHOTO TIPOW3BO/CTBO.
N3natencteo Ha TY — Codwus, C., 2008.

5.YHakspcku [I., T. Bakapesicka. VIHXeHepHU W3Cae[BaHUSA U CUMYJALMOHHO MOJe/vpaHe.
N3natencteo Ha TY — Codus, C., 2008.
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6.'anoBcku Br., 1. TamsHos, /. Yakbpcku. OCHOBY Ha aBTOMaTH3alysATa, poOOTU3ALIMsATa U

I'AIIC. C., Texnuka, 1994.

7.Bolton W. Mechatronics electronic control systems in mechanical and electrical

engineering. 2" edition. Longman. 1999.

8.0nBy0bo0sy I'. MexaTpoHHKa MPUHLUIY U aryiMKagun. AnamuHa. Ckorme. 2005.
XAPAKTEPUCTUKA HA YYEBHATA JUCIINIVIMHA

HaumeHoBaHve Ha yyeOHaTa JUCLUIIMHA: Kog: MMEH07.2 Cemectbp: 3
OnTHyHA ¥ J1a3epHa TeXHUKA

Buj Ha o0yueHHeTO: CemecTpHajeH XOpapuyM:

Jlexumu (J1) JI- 30 vaca bpoii kpeautu: 4
Jlabopatophuu yripaxkHenust (JIY) JIY- 30 yaca

Kypcos npoexT (KIT) Kog: MMEHO08 bpoii kpegutu: 2

JIEKTOPW:
Hotu1. n-p uwxk. XpuctuaHa Hukonoa (M®), ten. 965 3055, e-mail:_hristqna@abv.bg
I'n. ac. g-p mar. ¢pus. Muxaun MuxaneB (M®), Ten. 965 3897, e-mail: mmihalev@tu-sofia.bg
Texanuecku yHuBepcureT - Codust

CTATYT HA JUCITMIUVINMHATA B YYEBHUWSA IUVIAH:

V36upaema yueOHa AUCLUIIMHA OT yUueOHHs T1aH 3a 00yJyeHHe Ha CTYZeHTH 3a

OKC ,,Maructbp*, crieljdaaHoCT ,,MexaTpoHUKa”, MpodeCcoHaHO HarpaB/ieHue

5.1 MalmMHHO UHXeHepCTBO, 0bsacT 5. TexHUUeCKH HayKu.

[TE/IN HA YYEBHATA JUCIIUTUVINHA:

Hda 3ambeiboun TO3HAaHUSITA Ha CTy/leHTUTe B 00/acTTa Ha TeopusTa Ha ONTHUYHUTE,
OITHKOEJIEKTPOHHU U Jla3ePHHU YPe/iv, B/IM3allld B CbCTaBa Ha Pa3/IMUHM MeXaTPOHHU CUCTEMM.
OIMNMCAHUWE HA TUCITATTVIMHATA:

OCHOBHMTE TeMU BK/IHOUBAT: TPUHLUINTE HA JeWCTBUE, OCHOBHUTE XapaKTePUCTUKU U
0C00eHOCTH Ha Ipa/IMBHUATE UM eJleMeHTH Y MO/JIY/TM Ha OTITUKOeIeKTPOHHUTE U JIa3epHU Ypeau
Y CHUCTeMU; CTPYKTypaTa U TPUHLMIA Ha [IeMCTBHe Ha OCHOBHUTE TUIIOBE ONTUYHU CUCTEMH,
KakKTO M MeTO/uTe 3a TabapuTHU W3YMC/IeHWs] Ha OCHOBHWUTE TUIIOBE OMNTHUHU eJleMeHTH U
CUCTeMHU U OTpe/ie/ITHeTO Ha OCHOBHUTE UM XapaKTePUCTUKU; NPUHLUITHATE CXeMH Y TIPUHLUMA
Ha gelictBue Ha HakoM OE UM /a3epHM CUCTeMH, ONTWYHM CeH30pM W TipeobpasyBaTeny,
HamMpally NpUIoKeHe B MPOMULLUIEHOCTTa U B HAyUHUTe U3C/Ie/IBaHUsI.

INPEIITIOCTABKW: Heobxoayumu no3HaHus “dusrka”, “Maremarvka”, “Marepraio3HaHue”,
“OcHoBu Ha onrtukara”, “EnektpoHuka”, ,,/IHxeHepHa Metposorus”, “Teoprst Ha CUTHa/IMTE U
v3MepBaTe/IHU rpeoOpa3yBaTenn”, ,,ONTUYHA U Jla3epHa TeXHUKA”.

METO/ 3A ITPEITOJJABAHE::

Jlekip C W3M0/I3BaHe HAa MY/ITUMeAWa, JabopaTOpHU yrpakHeHUs1 (paboTa B eKuI) C
W3I0/13BaHe Ha CrielyiaM3upaHa U3MepBaTe/iHa arnaparypa, POTOKOJIM OT JlabopaTopHU paboTu
1 pedepar (pa3paboTBaHe U 3all[UTa), pelliaBaHe Ha TPOOIeMH.

METO/I HA UBIIUTBAHE W1 OIEHABAHE: Tekyiija orjeHKa - OIjeHKa OT JlabopaTOpHU
yTpaKHEHHsI 1 3alliTa Ha MpoToKo/u U pedepat (061110 40%) 1 OT /iBe ABY4aCOBU MUCMEHU
KOHTPOJTHA PaboTH B cpejiaTa U Kpasi Ha ceMecTbpa (00111060%) .

E3UK HA ITPEITIOJIABAHE: buirapcku.
IIPEITOPBYAUTEJ/IHA JIMTEPATYPA:

BobneBa E.Ontuunu ypemu. C., "Texnuka", 1993.BeruniciutenbHasi onTvka., Crip. moj pejakiuu
Pycunosa M.U., JI., ‘MammHoctpoenve”, 1984.ManuH I'. IT'. TIpreMHUKH M3/TyUeHus1 ONTUYECKUX U
OTITHUKO-3/IEKTPOHBIX TIpHOOpPOB. JlennHrpag, MammHoctpoenre, 1986Penu k. IIpombliuieHHbIE
nprMeHeHUs Ja3epoB. Mup, Mocksa, 1981. AKYIIEHKOB IO.I'. Teopus M pacueT ONTHKO-
3/IEKTPOHHBIX TIpUbopoB. M., Mam., 1989Banerjee P. P., Ting-Chung Poon. “Principles of Applied
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Optics”, Irwin,Inc., Boston, 1991.Dakin J., Culshaw B., Optical Fiber Sensors: Principles and
Components, vol.1&2,Artech House, Inc., Norwood, 1988/9.Eugene Hecht, “Optics”, Addison-
Wesley Publishing Company, 1979“Optical transducers and techniques in engineering measurement”.
Edited by A.R. Luxmoore. Hall, 1993, ISBN 0-412-39640-8



XAPAKTEPUCHKA HA YYEBHATA JUCHUIUVIMHA

Haumenosanue Ha y4ebHaTa Koa: FAMMEHO1 CemecTsp: 3
AncumnnanHa:
ABTOMOOM/IHA MeXaTPOHHKA
Bup Ha 0Oyuenuero: CemectpuasneH bpoii kpegutn: 4
Jlexuuu (J1) XOpapuyMm:
Jlabopatophu yripaxkHenust (JIY) JI- 30 vaca
JIY- 30 yaca
JIEKTOP:

Hot1. a-p niwk. BeTKO JparanoB (MT®), ten. 965 2796, e-mail: vdrag@tu-sofia.bg
TexHuuecky yHuBepcuret — Codust

CTATYT HA JUCIIUTLVIMHATA B YYEBHWA I1JIAH:

dakynraTBHa yueOHa AUCLUIUIMHA OT yueOHUs T/1aH 3a o0yJyeHre Ha CTYZeHTH 3a

OKC ,,maructsp“, creLuanHocT ,,MexaTpoHuKa”, npodeCcMoHaJHO HalpaB/ieHre

5.1 MammvHHO WH)KeHepCTBOo, 0b6/1acT 5. TeXHUuueCcKHd HayKH.

[ME/IN HA YYEBHATA JUCITATUUINHA:

OcHoBHaTa " 1le/1 e Ja Jiafie Ha CTyJeHTUTe HeoOXOAWMHUTe 3HaHUS 3a MOJe/uTe U
JITOPUTMUTE Ha eJIeKTPOHHUTE CHUCTEMU 3a YIIpaB/ieHHWe B CbBPEMEHHUTE aBTOMOOWIIH.
3HaHUsITa U NPUAOOUTUTE YMEeHUs Iije TIOMOTHAaT Ha CTYAeHTUTe 3a pelllaBaHe Ha peasTHU
3a/jauu TIpY pa3pab0OTBaHETO U MO/IPh)KKAaTa Ha ChBPeMEeHHUTE TPAHCIIOPTHH CPe/ICTBa.
OIIMCAHUE HA JIUCIIAIIJIMHATA: Temarukata Ha [JUCIUIUIAHATa oOXBailla
BBIIPOCUTE, Kacaellld OCHOBHUTE KOMIIOHEHTH, JIOTMKaTa M MOJe/MTe 3a yIpaB/ieHHWe B
OTZieJTHUTe CUCTeMU Ha CbBpeMeHHHs] aBTOMOOU/I. Pa3sryielaHu ca Hali-OCHOBHUTe CUCTEMH —
JIBUTATe/l U CUJIOBO 3a/IBI)KBaHE, XMOPUJHO U e/IeKTPO3a/IBWKBaHe, CUCTEMH 3a aKTHBHA U
racvBHa 6e30MacHOCT, OKauBaHe, CUCTeMH 3a KoMdopT u Ap. Pa3riexzpar ce ocHOBUTe Ha
KOMyHUKalluoHHute wmpexu MS/ HS CAN, LIN, MOST, wu3mnonsBaHu B
aBTOMOOM/IOCTPOEHETO, a TaKa ChIL0 U XapaKTePUCTUKUTE Ha CUCTeMUTe 3a AMarHOCTUKaA.
INPEAIIOCTABKWU: HeobxoauMu Mo3HaHUs MO0 MareMaTHKa, MexaHMKa (AMHaMUKa Ha
MHOromacoBu cuctemu) EnekrporexHuka, EnekTpoHuKa.

METO/ 3A ITPEITOJABAHE:

JlekijuM, BOJIEHM C TIOMOLLTa Ha HarjeJHU MaTepuaay, peajHd yCTPOUMCTBA, CO(MTyepHU
MakeTH 3a CUMYyJalusg W MYJTUMEeJWWHU TIpe3eHTal[MOHHU MaTepuanu. JlabopaTtopHu
yTIpa’KHEeHUs Ce TIPOBeXKAAT 10 TulaH C yueOHO-MeTOAWUYHO DPBKOBOJCTBO, BBPXY peaHu
obpa3iy, Karo Tporpamara Ha J/1abopaTOpHUTe YIIPaKHEHWsT e ChoOpa3eHa C Kypca Ha
nekiuure. B Kpasi Ha 1MKb/a 1abopaTOPHU YTIpa)KHEHUsI CTYZeHTUTe pelliaBaT TecCT, KOUTO
TIPOBEPsIBa HAYUYEHOTO OT TSX 10 BpeMe Ha JjlabopaTopHUTe 3aHsATHS. Upe3 yabopaTopHUTE
eKCTIepUMEHTH Ce 3aTBbPAsBAT W pa3llMpsBaT NMPUA0OUTHTe 3HaHUS OT jekiuute. KypchbT
BK/TFOUBA TI0 M300p TIOCelljeHre Ha Bojella ¢upMa M OpraHW3WpaHe Ha TIPe3eHTalud TI0
OCHOBHHU TeMH CBbP3aHU C pa3paboTBaHeTO U MPOTOTUITHMPAHE Ha Pa3/IMUHU BHZIOBe CEH30DU.

METO/V HA BIINTBAHE V1 ONTEHABAHE: Teky1a OLieHKa.

E3UK HA ITPETIOJABAHE: bbirapcku.
HPENNOPBUYNTEIHA JIMTEPATYPA: 1.Jumurpos I., B. Tpaiikos, K. Koces, ABTomMo61Ha

TexHuKa, TexHuka, Codusi, 2006 r., 2.Automotive Electrics, Automotive Electronics, 7-th edition,
Robert Bosch Gmbh, 2014, 3.Kiencke U., L. Nielsen, Automotive control systems (for
engine, driveline and vehicle), SAE, Springer, 2000, 4.Tom Denton, Advanced Automotive
Fault Diagnosis, 3-nd edition, Routledge, 2011, 5.Driving Safety Systems, 2-nd update and
expanded edition, Robert Bosch Gmbh, 1999, 6.Tom Denton, Automotive Electrical and
Electronic Systems, 4-rd edition , Routledge, 2012, 7.William B. Rubbens, Understanding
Automotive Electronics, 7-th edition Elzevier Science, 2012.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCIHUITIVIMHA

HanmeHoBaHue Ha yueOHaTa AUCIUIITAHA: Kon: MMEHO09 Cemectsp: 4
Cucremu 3a ynpasJ/ieHHe Ha MeXaTPOHHHU
CUCTEMHU U HHAYCTPpHUA/THU MPEXH

Bup Ha 0OyueHueTo: CemectpuasneH xopapuyM: | bpoii kpeautu: 3
Jlexumu (J1) JI- 30 vaca
Jlabopatophuu yripaxkHenust (JIY) JIY- 15 vaca
Kypcoga pabora (KP)
JIEKTOPWU:

[Tpod. a-p umxk. [Tanuo TomoB (M®), Tem. 965 2980, e-mail: pkt@tu-sofia.bg
Cn.ac. g-p uwk.CnaB JumutpoB (M®), Ten1.965 3846, e-mail: sbd@tu-sofia.bg
TexHuuecku yHuBepcuret - Codust

CTATYT HA TUCIIMIVINHATA B YYEBHWA I1VIAH:

3aAbmKuUTeHa yuebHa JUCLIUMIUIMHA OT yueOHus /1aH 3a o0yueHre Ha CTy/JeHTH 3a

OKC ,,MarucTbp“, crieljuaaHocT ,,MexaTpoHUKa”, TIpo(eCcOHaTHO HanpaB/ieHUe

5.1 MamvHHO UH>XeHepCcTBO, o6macT 5. TexHuuecKn HayKu.

HEJ/IN HA YYEBHATA JUCIAILIMHA: [la gafe Ha CTy[eHTUTe pa3lIMpeHH 3HaHUS
3a aKTyaJTHUTe Mpob/ieMy Ha TIPOeKTUPaHeTOo Y TIPU/IOYKEHHEeTO Ha yIipaB/eHHe B MeXaTPOHHU
CUCTeMH, C aKLeHT BbPXY (PYHKLMOHATHHUTE 0COOEHOCTU Ha UHAYCTPHUATHUTE MPEXXH.
OIIMCAHUE HA JUCIIMIVINHATA: [Ja pafe Ha CTyAeHTUTe 3HaHUS U YMEHUs,
CBbp3aHHU C aKTya/JHUTe Tpo0/ieMd Ha MPOEKTHUPAaHeTO W TIPUIOKeHWeTO Ha yTipaB/ieHHe B
MeXaTPOHHU CHUCTEMH, C aKLeHT BBPXY (DYHKLMOHA/HUTE OCOOEHOCTH Ha WHAYCTPUATHUTE
Mpexxd. IlpeaBuzieHo e 3armo3HaBaHe C OCHOBHUTE (PYHKLIMOHAJHU XapaKTePUCTUKU WU
0Cc00EHOCTH Ha YIpaB/eHHMeTO Ha MeXaTPOHHU CUCTEMU 3a WHAYCTPUATHU TIPUIOXKEHUs.
PasryiexxgaT ce OCHOBHUTe MpEKOBH TOMOJIOTMM U TNPOTOKOJW B HWHAYCTPUATTHUTE
KOMYHHUKallMM Ha pa3nuyHute vepapxuuHu HuBa — TCP/IP, Industrial Ethernet, PROFIBUS,
CAN, kakTo ¥ (hyHKI[MOHAJTHUTEe 0COOeHOCTH Ha KOMyHMKAIUS ,,master-slave” B MeXaTpoHHH!
cuctemu. O60OCHOBaBa ce He0OXOAMMOCTTA OT 3alllTa Ha KOMYHUKALUSTA, Pa3r/iexzar ce
CbBPEMEHHH TEeXHOJIOTUH M yCTpoMcTBa 3a peanusupadHe Ha ASISafe, PROFISafe u ISA
3aluTa MpM yIipaB/ieHVe Ha MeXaTPOHHU CHMCTEMM B peasHO BpeMe. Pasryiexxza ce Bpb3KaTa
Mexxay Internet W WHAyCTpUamHaTa KOMYHHKALMsl, KaKTO W TeHAEHLMUTe B ObEII0TO
pasBUTHE HAa UH/YCTPUATHUTE MPEeXH.

INPEAIIOCTABKM: 3Hanus no “VIHTeIMreHTHY MMPOU3BOACTBEHU CUCTEMU”

METO/J 3A IIPEIIOJABAHE: Jlekiyuure ce TpoBeXXJaT C IOMOLITa Ha MyJITUMeJreH
ripoekTop. CTyJleHTHTe IMpeJBapuUTe/IHO MOraT Jla Ce 3aro3HasT C MaTepuad II0 TeMaTa Ha
JIeKIUATa OT yueOHWKA IO AMCIUIUIMHATa W Ha mocoueH WEB apapec. JlabopaTtopHute
yTIpa’kKHEHUsI Ce TIPOBeXKAAT B labopaTopwus 110 ,,/IHTe/TMreHTHU NTPOM3BO/ICTBEHU CUCTEMU”.

METO/JN HA N3IIUTBAHE U OLIEHABAHE: TIricMeH U30UT — TeCT.

E3UK HA ITPETIOJABAHE: bbarapcku.

IIPEIIOPBYNTE/IHA JIMTEPATYPA: 1.T. Neshkov, S. Jordanova, I. Topalova, Process
control and Production automation, yuebnuk - English Language Department of Engineering, 2007, ELDE,
TU-Sofia.

2.T. Neshkov, S. Jordanova, I. Topalova, Process control and Production automation, Tutorials Part I -
English Language Department of Engineering, 2007, ELDE, TU-Sofia.

3.I.Topalova, T.Neshkov,S. Jordanova, Process control and Production automation — Laboratory Manual
Part IT - English Language Department of Engineering, 2008, ELDE.

4.HemrkoB, M.Mwunyies, M. TomnanoBa, PLKOBOACTBO 3a j1abopaTopHH yrpakHeHWs 1o ,,Cuctemu 3a
yrpaBjieHre Ha aBToMaTHuHu Komriekcn” 2005, TY-Codwus.
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XAPAKTEPUCTHUKA HA YYEBHATA NTUCIHHUIIVIMHA

HanmeHoBaHue Ha yueOHaTa gucturvHa: | Kog: MMEH10 Cemectsp: 4

MuKpo - eJleKTpOMeXaHUYHH U
e/IeKTPOHHH CHCTEMH

Buz Ha 06yueHueTo: Cemectpuanen xopapuyMm: | Bpoii kpegutu: 3
Jlexumu (J1) JI- 30 vaca

Jlabopatopuu yripaxkHenwust (JIY) JIY- 15 vaca

Kypcoga pa6ora (KP)

JIEKTOPH:

ITpod. Ao-p umk. Anmntbp Oakos (M®P), Ten. 965 3056, e-mail: diakov@tu-
sofia.bg
[Tpod. a-p uwk. Tomop TomopoB (MT®D), Ten. 965 2794, e-mail: tst@tu-sofia.bg
Texuuuecku yHuBepcuteT — Codusi

CTATYT HA TUCITUTIVIMHATA B YYEBHUWAA 11VIAH:

BHALJI)KI/ITEJIHEI yqe6Ha AUCHUIJIMHA OT yqeﬁHI/IH IIVIaH 3d 06yquHe Ha CTYA€HTH 34

OKC ,,Maructbp®, criequaaHocT ,, MexaTpoHUKa”, MpoeCOHATHO HarpaB/ieHue

5.1 MalvHHO UHXKeHepCTBO, 061acT 5. TeXHUUeCKH HayKu.

HE/IN HA YYEBHATA IUCIIAIUVIMHA: OucuunnanmHaTta vMMa 3a uen jga
pa3wnpn Mo3HaHUATaA Ha CTyOeHTUTe Mo BbMNPOCUTE, CBbP3aHU C
OCHOBHUTE efNleMeHTN Ha MUKPO-MeXaHU4YHUTe CUCTeMU U C OCHOBHUTE
TexHosormm 3a m3paboTBaHe Ha MUKPOMEXAHWUYHU e€SIeMEHTU, C HAKOU
0COBEeHOCTU, MPUHLUNMHN CXEMHU pelleHnsa n 061acTn Ha NPUI0XKEHNE Ha
cneundPuyHnN MUKPOMEXaHNYHN CUCTEMU; XapaKTEePUCTUKUTE N HAYNHUTE
Ha opa3MepsaBaHe Ha HanpaBJsifABaALUMN C BbLTPELIHO TPUEHe, MeXxaHu3MuTe
C enlaCcTUYHN 3BEHa, OCHOBHUTE BMOoOBE MUKPOCEH30pUn n
MUKPO3a4BMXKBALLWN MEeXaHU3MWN.

OIMMCAHUWE HA JUCIIANIIVIMHATA: OCHOBHU TeMn: Mukpocmncremum,
KOMMOHEHTW, OCHOBHM XapaKTepucTuku, acembnmpaHe. MOHOUTHN U
XnbpnagHn cnctemn. 3agBuxKBallun MexaHnsmu. Bugose. MNMpuHUUNHN
CXeMW, XapaKTepUCTUKN. 3aBMKBaHUSA 3@ MaJIKM POTALLMOHHN U
TpaHCNhaUMOHHW NpeMecTBaHnda. MnkpoctumMmynaTopu. Kynanpaiym
efieMeHTn. MukpoceHsopu. JlazepHu nHTepdepoMeTpn U na3epHn
nonneposun BubpomeTpun. AHann3 Ha CXxeMu 3a NpUCbeaNHSABAHE Ha
ceH3opun. ONTUKOMEXAaHNYHU MUKPOCUCTeMN. [TpecMAaTaHe Ha HoceLlun
e/IEMEHTN B MUKPOMEXAaHUYHN CTPYKTYpU. Mnkpornomnu n
MUKpoLBUraTenn.

IPEAIIOCTABKU: ®n3mka, Xmumunsa, MatepunanosHaHune, OCHOBW Ha
NMPOEeKTUPaAHETO Ha MexaTPOHHN cuctemn, EnemeHTn n MexaHnm3mMm Ha
MexaTpOHHU cnctemMmun, OCHOBU Ha onTuKaTa, CeH30pn U akTyaTopw,
OnToeneKTpOHHHa M Na3epHa TexHMKa.

METO/ 3A ITPEIIOJIABAHE: JleKUunX C U3N0J1I3BaHe Ha C/lanaoBe.
JlabopaTopHU yrnpa>KHEHUSA, N3NBJHABAHW OT CTYAEHTUTE NO METOANYHM
pbKOBOACTBaA 3a paboTa, ohpopMsAHE 1 3aWMTa Ha NPOTOKOIN OT
nabopaTtopHu paboTu, paspaboTBaHe Ha pedepar.

METO/JIV HA N3IIUTBAHE W OIIEHABAHE: [/IBy4acoB NUCMeH U3NUT B Kpad
Ha cemecTbpa - 60%, 3awWwmnTa Ha pedepaT U NPOTOKOAN OT nabopaTopHM
yrnpa>xHeHuns -40%.
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E3UK HA ITPEITIOJABAHE: bbviarapcku.
IPEITOPHBYNUTEJ/IHA JIMTEPATYPA:

1. Tomopor T., MEMC mogenupane u ripuioykeHue, Yact 1: OCHOBHU eHEPryuiiHM IIpeoOpasyBaHMsl,
TY — Codws, 2013, 211 ctp., ISBN: 978-619-167-042-0;. 2. Ghosh A., Corves B. J., Introduction to
Micromechanisms and Microactuators, Springer, 2015, 169 Pages, ISBN: 8132221435; 3. Kempe V.,
Inertial MEMS: Principles and Practice, 2011, 492 pages, ISBN: 0521766583; 4. Liu C., Foundations
of MEMS (2nd Ed.), Prentice Hall, 2011; 5. Zhang D., Advanced Mechatronics and MEMS Devices,
Springer, 2013, 250 Pages, ISBN: 1441999841; 6. Gianchandani Yogesh B., TabataO, Zappe H,
Comprehensive Microsystems, Elsevier, 2007, 1805 pages.

XAPAKTEPUCTHUKA HA YYEBHATA NTUCIHUIIVIMHA

HanmeHoBaHMe Ha yueOHaTa AUCIUIIHA:
HNHTerpypaHo npou3BoCTBO

Kog: MMEH11

Cemectsp: 4

Buz Ha o0yueHHeTO:
Jlexuuu (J1)
Jlaboparopuu ynpaxxaenus (JIY)

CemecTpuajeH XopapuyM:
JI- 30 yaca
JIY- 15 vaca

bpoii kpeautu: 3

JIEKTOPWH:

Hou. a-p utwk. CtuusaH HukonoB (M®), tesn. 965 3765, e-mail: st_nikolov2@tu-sofia.bg
I'n. ac. g-p nax. Benusap 3axaprHoB (M®), Ten. 9652763, e-mail: vzaharinov@yahoo.com
Texuuuecku yHuBepcutet - Codust

CTATYT HA JUCIIMIUVIMHATA B YYEbHWA I1/TAH:

3aAbmKuUTeHa yuebHa JUCLIUMIUTMHA OT yueOHUs I/1aH 3a 00yueHre Ha CTY/IeHTH 3a

OKC ,,MarucTbp“, CrieljuaaHocT ,,MexaTpoHHKa”, TTpo(eCcOHaTHO HanpaBeHUe

5.1 MalvHHO UH)KeHepCTBO, o6macT 5. TeXxHUUecKu HayKu.

IE/IN HA YYEBHATA JUCHUITINMHA: [1a naze 3aab6100ueHN 3HaHUS HA CTYZEHTUTe
OT CreLManHoCT “MexaTpOHHKA” 3a MPOEKTHPAaHeTO, U3paboTBaHEeTO U MPUIOKEHUeTO Ha
KOMITIOTbPHO-MHTETPUPaHO TIPOU3BO/ICTBO, Ha Bh3HUKBAIIUTE BbB BPh3Ka C TOBA MPOO/IEMH U
Jla UM TIOKayke Pa3/IMuHA MeTO/U 3a e(eKTUBHO U3MOI3BaHe Ha pa3HOOOpa3Ha TeXHUKa MU
Cb3/laBaHeTO Ha MIPOU3BO/CTBEHU CUCTEMU.

OIIMCAHUWE HA JUCIIATIJIMHATA: [IyuciMIiiMHaTa BK/IIOUBA: CbBPEMEHHH MpobieMu
Ha KOMIMIOTbPHOMHTEIPUPAaHOTO IMPOU3BO/CTBO; Ch3/jaBaHe U MPOEKTHUPaHe Ha KOMITIOThPHO-
VMHTeTpUpaHy CUCTeMH B 00/1aCTTa Ha MALlIMHOCTPOEHETO U B IpyTy cepu Ha
TIPOM3BO/[CTBOTO; €JIeMEeHTH Ha pa3MUTO, LIM(POBO U aIafTUBHOTO yIIpaBJieHKe Ha
aBTOMaTUYHU MPOU3BO/ICTBEHU CUCTEMM; U3M0/I3BaHe Ha HEBDOHHU MPEeXH U [Jp.
NPEAIIOCTABKMN: M3ucKBar ce 3ab/1004eH MO3HaHUS B 00/1aCTTa Ha peryavpaiuTe u
ynpaBJ/isiBalli YCTPOMCTBA U CUCTEMUTE 3a yIIpaB/eHre Ha aBTOMaTUYHHU ITPOM3BOCTBEHU
KOMIUIEKCH, TIPUI00UTH OT CHhOTBETHUTE JAUCIUIIMHU B TIO-DaHHUTE CEMeCTPU Ha 00ydJeHUe.
METO/ 3A ITPETTIOJABAHE: JleKiiuu C U3M0Ji3BaHe Ha C/lai/ioBe, 1eMO-MIPOTPaMu.
JlabopaTopHHTe yIpaXKHEHUS Ce TIPOBEXK/AT B CTelMaiHO 000pyABaHU 1abopaTopuu
CBIJIaCHO TIPeJMCaHusITa Ha PHKOBOZCTBO 3a J1JaDOpaTOPHU yTpa)kKHeHUsI 110 JUCLIMIUIMHATA .

METOJAHM HA U3ITUTBAHE Y OITEHABAHE:

Kpaiinara o1jeHKa 1o AUCLUIUIMHATA ce 0()opMsi OT MUCMeH U3IUT B Kpast Ha 81 ceMeCThp,

KaTo ce oTunTa paboTara 1o BpeMe Ha JJabOpaTOPHUTE yTPa)KHEHMS.

E3UK HA TTPETTIOJABAHE: bbirapcku.

INPEITIOPBUYUTEJ/IHA JIUTEPATYPA:

1. Groover, M., E. Zimmers, CAD/CAM Computer Aided Design and Manufacturing, Prentice Hall
International Inc., 1984.
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No kW

Mitchell., F., Systems. An Introduction to Computer Integrated Manufacturing, Prentice Hall
International Inc., 1991.

Shah, J., M. Mantyla. Parametric and feature Based CAD/CAM. John Wiley and Sons Inc., 1996.
Groover, M., Automation, Production Systems and CIM, Prentice Hall International Inc/., 1987.
Krafter, R., T. Cheniewski, M. Negiu. Robotic Engineering, Prentice Hall International Inc., 1989.
Jackson, P., Introduction to Expert Systems. Addison Wesley, 1990.

R. Hannam, Computer integrated manufacturing — from concepts to realization, Addison-Wesley,
1997.

Rafael C. Gonzalez, Richard E. Woods: Digital Image Processing, Prentice Hall, 2007.



XAPAKTEPUCTHUKA HA YYEBHATA JTUCIHHUIIVIMHA

HanmeHoBaHue Ha yueOHara aucimrimHa: | Kog: MMEH12 .1 CemecTsp:4
Ynpas/iieHue Ha ABH)KeHUSATA B
MeXaTPOHHU CHCTeMH

Bup Ha 0Oyuenuero: CemecTpuajeH XopapuyM: bpoii kpegutu: 3
Jlexkumu (J1) JI- 30 uaca

Jlabopatophuu yripaxkHenust (JIY) JIY- 15 vaca

Kypcos nipoekr (KII)

JIEKTOP:

[Tpod. i1 umx. iBo ManakoB (M®), Ten. 965 3700, e-mail: ikm@tu-sofia.bg
Texuuuecku yHuBepcutet — Codust

CTATYT HA JUCIINIVIMHATA B YYEBHWA I1JTAH:

V36upaema yueOHa AUCIIUTUIMHA OT yueOHUs TUIaH 3a 00yJyeHre Ha CTYZEeHTH 3a

OKC ,,MarucTbp“, crieljuaaHocT ,,MexaTpoHUKa”, TIpo(eCcoHaTHO HalpaB/ieHue

5.1 MamvHHO UH>XeHepcTBO, o6macT 5. TexHnuecKn HayKu.

NE/IN HA YYEBHATA JUCITATIVINHA: /la 3ari03Hae CTy[|eHTUTe C OCHOBHUTE MeTO
3a yrpaB/ieHHe Ha [BWKeHHsATa B MeXaTPOHHU CUCTeMH, KaKTO U YCBOsIBaHe IIPUJIaraHeTo UM
TIpY pelllaBaHe Ha HayYHO-TIPUJIOXKHU M MH)XXeHePHH 3a/lau B ChOTBETHATHTE 00/1acTy.
OINIMCAHUWE HA JUCIIUIIVIMHATA: Ilpeasara ce efuHeH IOAXO0[ 3a Ipe/CTaBsiHe BbB
BEKTODHO-MaTpuyHa (opMa Ha CHUCTEMMTE 3a yIpaB/eHWe U Ce pasrjexjaT ChbBpeMeHHU
MeTO/M 3a IJIaHUpaHe U yIpaBJ/ieHue Ha JABWKEHHUsATa B MeXaTpOHHU CUCTeMH, U B YaCTHOCT -
Ha poboTu W Manunynartopu. IlpeicraBs ce BbBefieHMe B Teopusita Ha JIsmyHOB 3a
v3C/leiBaHe yYCTOMUYMBOCTTAa HA CUCTEeMWUTe 3a YIpaB/eHWe. Pasryiexpar ce OCHOBHUTe
MOJXO/AM 3a pelllaBaHe Ha 3ajadara 3a CrabuiM3alysi Ha TIPOTPaMHUTE JIBIKeHUs Ha
MaHHUMYyIalOHHNA POOOTH MU M3MO/I3BaHe Ha METOM 3a yIIpaBjieHHe KakTo OT JIMHelWHaTa, a
Taka CbL0 ¥ OT He/IMHelHa Teopus Ha yripasseHue. OTJe/leHO e BHUMaHKe M Ha CUHTe3a Ha
a/laliTUBHO yTIpaB/ieHHWe TPU Heompe/ie/IeHOCT Ha TlapaMeTpUTe Ha YTpaB/siBaHUST OOEKT.
JlabopaTopHuTe yIIpa)KHEHUsI KOHKDEeTU3MpaT TeOpeTUUHHUs MaTepuas, pasryiexjiaH B
JIeKL[UUTe, KaTo W3MOo/3BaHeTO Ha crienuanusupanus cobptyep MATLAB/SIMULINK
cromMara 3a TipuJoOMBaHe Ha YMeHMs TI0 M3Tpak[aHe U M3C/iefiBaHe HAa CHUCTEMM 3a
yrpaBJieHHe Ha JBY)KeHUATa B CbBPEMEeHHHUTe MeXaTPOHHU CUCTEMH.

INPEAITIOCTABKMW: 3HaHus 110 MaTeMaTHhKa, MeXaHUKa, peryavpalja TexHUKa, KakTo U 10
MoOJle/IMpaHe U CUMYJ/IMpaHe Ha aBTOMaTHh3Mupallia TeXHUKa .

METO/J 3A ITPETIOJABAHE: Jlekijuu U3HaCsHU C IOMOIIITa Ha c/ialiZioBe U Power
Point. JTabopaTopHH yrnpa’kHEeHHsT U3ITB/IHSIBAHH 110 pa3paboTeH! MeTOIMYHU MaTepHasIu C
y3Mosi3BaHe Ha criefuanusupad copryep MATLAB/ SIMULINK.

METOJIU HA N3NTUTBAHE N1 OLIEHABAHE:

Tekyl1ia orjeHKa 1o/ oopmata Ha OTBOPEH TeCT, BK/TFOUBAILL] BBITPOCH OT Lie/ivsi yuebeH
Marepuas C OTYhTaHe paboTara OT 1ab0paTOPHUTE yTIPayKHEHUS.

E3UK HA ITPETTIOJABAHE: Bbarapcku.

INPEITOPBYUTE/THA JINTEPATYPA:

1. H. Magxapos, BbBezieHue B CbBpeMeHHaTa TeOpUs Ha aBTOMaTUYHOTO yrpasijeHue. Yact
IIbpBa — aHa/u3, TexHuka, 1982. 2.1. TomoB, BbBejeH1e B CbBpeMeHHaTa Teopusi Ha
aBTOMAaTUYHOTO yrpasieHue. YacT BTopa — cuHTe3, TexHuka, 1982. 3.A. [1lepBo3BaHCKUH,
Kypc Teopuu aBTOMatrueckoro ymnpasieHnusi, Hayka, 1986. 4.B. Kuo, Automatic control
systems, Prentice Hall, 2003. 5.M. Spong, M. Vidyasagar, Robot dynamics and control, John
Wiley&Sons, 1989.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCIHUIIVIMHA

HaumeHoBaHMe Ha yuebHaTa AUCLUATIIMHA: Kog: MMEH12.2 Cemectrp: 4
MukpoMexaHHUYHaA TeXHUKA

Buz Ha oOyueHueTo:
CemecTpuasieH XOpapuyM:

Jlexupu (JT) JI- 30 vaca Bpoii kpeauTu: 3
Jlabopatophu yripaxkHenusi (JIY) JTY- 15 yaca
Kypcos npoekr (KII)

JIEKTOPWU:

[Tpod. A-p umwk. AuMuTsp AskoB (MD), Ten. 965 3056, e-mail: diakov@tu-

sofia.bg
ITpod. a-p uwk. Tomop TomopoB (MT®), Tem. 965 2794, e-mail: tst@tu-sofia.bg
Texnuuecku yHuBepcureT — Codust

CTATYT HA JUCIIUTLVIMHATA B YYEBHWA I1JIAH:

V36upaema yuebHa AUCLUIIMHA OT yueOHHsI TUlaH 3a 00yJyeHUe Ha CTYAeHTH 3a

OKC ,,maructsp“, creLuanHocT ,,MexaTpoHuKa”, npodeCcoHaJHO HalpaB/ieHre

5.1 MammvHHO WH)XeHepCTBOo, 0b6/1acT 5. TeXHUuueCcKd HayKH.

NE/IN HA YYEBHATA AUCIIUIVIMHA: [OucuuvryivHata MMa 3a Uen Oa
3arno3Hae CTyaeHTuTte C OCHOBUTE Ha KOHCTPYUpaHeToO Mm C OCHOBHUTE
TexHonormnm 3a peaimsaudnad HaMUKpoOMeXaHN4YHWU enemMeHTn, C HAKOU
0COBEHOCTN, NPUHLUUMHN CXEMHU pelleHns 1 061acTu Ha NpuioXKeHne Ha
cneunuyHN MMKPpOMEXaHU4YHU CUCTEMM.

OIMMCAHUE HA JUCIIUIUVIMHATA: OCHOBHM TeMu: @PyHKUMOHAHaA
CTPYKTYpa Ha no3uuuoHupawa cuctemMa. 3afBuKBaHe, rnpefaBaTesiHU
MeXaHN3MH, KyrJinpawin MeXaHN3MuM, cncteMmn  3a  OTHUMTaHe Ha
rnpemMecTtBaHeTO. 3aiBM)XBaHUA 3@ POTAUMOHHW U TpPaHCAALNOHHN
npemMecTBaHMsA B nNpeumsHaTa TexHUKa. 3afBMIKBAHUA 3@ MaJKu
npemecTtBaHuA. CeH3opwn. JlazepHu nHTepdepomeTpu. AHaiM3 Ha CXemMu
3a NpucbegnHaBaHe Ha ceH30pu. TOYHOCT Ha MO3ULUMNOHMPAaLLMN CUCTEMMU.
MexaHnsmMu C eNaCTUYHN 3BEHa. EnactnyHmn HanpaBaABaLUW.
ONTUKOMEXaHUYHUN CUCTEMMN. HaHOI'I03I/|LI,I/IOHI/IpaLLIVI cncrTtemMun. CKaHVIpaLLI,VI
MUKPOCKOMNN CbC CcoHAoBa TrnaBa. [lpuHUMNK 3@ KOHCTpyupaHe
N3Mos3BaHN B NpeLun3HaTa TeXHUKa.

NPEAIIOCTABKU: ®usumka, Xumusa, MaTtepunanosHaHne, OCHOBM Ha
NMPOEeKTUPAHEeTO Ha MexaTpPOHHW cuctemun, EnemMeHTM M MexaHU3IMWM Ha
MexaTpPOHHU cuctemu, lNpeunsHn MexaHU4HU CUCTeMU B MexaTpoHUKaTa,
OcHoBM Ha onTukaTa, CeH30p|/| n aKTyaTopu, MaTepmanono3HaH|/|e,
OnToeneKTpPOHHHa 1N Na3epHa TexXHUKa.

METO/I 3A TIIPEIIOJABAHE: Jlekuyu, C u3non3BaHe Ha ciaijoBe. JlabopaTopHu
yTpa)kKHeHUsl, M3MbJIHSIBAHU OT CTYyJEeHTUTe II0 MeTOAWYHM pPBKOBOJACTBA 3a pabora,
o opMsiHe U 3aIMTa Ha ITPOTOKO/M OT jlabopaTopHH paboTH, pa3paboTBaHe Ha pedepart.

METO/I1 HA M3IIMTBAHE ¥ OTEHABAHE:

[lBe eqHOUYACOBM MMCMEHU TEKYIIM OIIeHKH B CpeJiaTa M Kpasi Ha cemecThpa (06150 60%),
3amuTa Ha pepepat ¥ MPOTOKO/M OT JlabopaTopHuU yripaskHeHUs (40%).

E3UK HA ITPEIIOJABAHE: buirapcku

INPETIOPBYNTE/IHA JINTEPATYPA:

1. JlaBpuiriera B.I1., BeBesenue B hotoutorpaduro, 1977.

2. OneruH E.E., TouHOe MalIMHOCTpOeHWe /11 MUKPO€e/IeKTPOHUKY,
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MammHocTtpoeHue, M., 1986.

3. Pelesko J. A., D. H. Bernstein. Modeling MEMS and NEMS, CRC Press, 2002,

ISBN: 1584883065.

4. Cad-el-Hak M. The MEMS Handbook, CRC Press2001,, ISBN: 0849300770.

5. Madou M. J. Fundamentals of Microfabrication: The Science of Miniaturization, Second
Edition, CRC Press, ISBN: 0849308267, 2002.

6. Popovic G.Manufacturing Processes for Micromechanical Components, FSRM, 1997.



XAPAKTEPUCTHUKA HA YYEBHATA JTUCIHUIIVIMHA

HaumeHoBaHMe Ha yuebHaTa AUCLUATIIMHA: Kog: MMEH13.1 Cemectnp: 4
IIpoexTupaHe M BHeApsiBaHe HA
aBTOMATU3UPAHM MeXaTPOHHU
KOMIUJIEKCH B JUCKPETHOTO NPOU3BO/CTBO

Buz Ha oOyueHueTo: CemecTpuasneH xopapuyM:| bpoii kpeautu: 3
Jlexkuumu (JT) JI- 30 yaca
Jlabopatophu yripaxkHenusi (JIY) JIY- 15 vaca
Kypcos npoekr (KIT)
JIEKTOPWN:

Hou. n-p uax. Peneta lumutpoBa (M®), Ten. 965 3846, e-mail: rkd@tu-sofia.bg
I'n. ac. a-p umwk. CnaB JumutpoB (M®), Ten1.965 3846, e-mail: sbd@tu-sofia.bg
Texnuuecku yHuBepcuret - Codusi

CTATYT HA JUCIIUMIUVINMHATA B YYEbHWA I1JTAH:

M36upaema yuebHa JUCLUI/IMHA OT yueOHUS I/1aH 3a 00yueHHe Ha CTYJeHTH 3a

OKC ,,Maructbp®, crieLjuaaHocT ,,MexaTpoHUKa”, MpoeCOHAaIHO HarpaB/eHue

5.1 MalvHHO UHXKeHepCTBO, 061acT 5. TeXHUUeCKH HayKu.

HE/IN HA YYEBHATA JUCHUATI/IMHA: [lenta Ha yueOHaTa AUCLMIUIMHA € /1a Aaje Ha
CTyJeHTUTe 0000IIeHN TMO3HaHUS TI0 MPoOeMHHUTE BBIIPOCH, CBBP3aHM C METOAMKAaTa Ha
IIpOeKTUPaHe, BHe/IpsBaHe U eKCIioaTalvs Ha MexaTpoHHU cuctemu B 11

OINMMCAHUWE HA JUCIHAIIVIMHATA: Pa3rnexzjaT ce pa3/lMyHy BapyvaHTU 3a pellaBaHe
Ha 3a/]launTe, KaTo ce 0OpbIla BHUMaHHe Ha N300pa Ha OTAe/HHWTe KOMITOHEHTH, Y4aCTBALH
B U3rpaXJaHeTO Ha aBTOMAaTW3MPaHU MeXaTpOHHU CcUcTeMU. [laBaT ce yKasaHus 3a
orpeZiesisiHe HA OCHOBHHMTe apaMeTpyu W MeTojuKaTa 3a u300p Ha BapuaHT. Pasriexzar ce
OCHOBHMUTe eTany I[pU IIPOEKTHUpaHe Ha MexaTpoHHM cuctemd 3a [III; BausiHUeTO Ha
HaJeXJHOCTTa Ha MeXaTPpOHHUTe CUCTeMU BbPXY IPOU3BOAUTE/NHOCTTA; OpraHu3aLysTa Ha
paborTa, CBBp3aHa C eKcIioaTalusTa 1 06CyKBaHeTO Ha MeXaTPOHHUTe CUCTEMHU.
IHHPEAIIOCTABKM: Ilo3HaHus [0 MeXaTPOHMKA U aBTOMATU3aldsg Ha [JUCKPETHOTO
TIPOU3BO/ICTBO, 3a Jla Ce OpraHv3upa CbBPeMEeHHO BHUCOKOIIPOU3BOAUTENHO WHJAYCTPHAIHO
TIPOU3BOZCTBO, HA OCHOBAaTa Ha HOBU UHOBATUBHU T€XHOJIOTHUH.

METO/J 3A TIPEITOJABAHE: Jlekuyy, U3HacsiHA C U3II0JI3BaHe Ha W/IIOCTPaTUBHU
Marepyany, B T.U.. MyATUMeausi, ¢osmva 3a mpaubrpoektd, Tabna u Ap. JlabopaTopHu
yTIpa’kHeHUs], TIPOBeXK/IaHU B CIieljaau3upaHa jJabopaTopusi Mpu Haiuuue Ha jabopaTOpHU
CTeH/0Be ¥ Marepuasud 3a JiabopaTopHHUTe YIpaXHEHWs. 3a eKCrlepUMeHTaHUTe
W3c/ie[jBaHUsl CTYJleHTHTe pa3paboTBaT 3a/lauu, KOUTO Ce TIpueMar OT Tpero/jaBaTeris.

METO/AN HA N3ITNMTBAHE U OLIEHABAHE: Texyl1ija orjeHKa.

E3UK HA ITPETTIOJABAHE: Bbarapcku.

IHNPEINNOPBYUTE/IHA JIUNTEPATYPA:

1.CKkpunitd 3a JIeKUIMU W yrOpakHeHusi 1o ,[IpoekTMpaHe U BHe[psiBaHe Ha aBTOMaTU3WPaHU
MeXaTPOHHM KOMIUIEKCM B JUCKPETHOTO Ipou3BOACTBO“.2.I'aHoBCkH, B. m gp. Mexanusaums u
aBTOMaTH3allysl Ha MOHTa)KHHUTe TIpoliec B MaritmHocTpoeHeto. Codus, TexHuka, 1986. 3.bosmixkues,
N, N. ManakoB, A. bbuBapoB. [lazapHO OpueHTHpaH TOAXOJ 3a CHUCTEMHO IIpOEKTHpaHe Ha
TeXHUYeCKU M3Jeus C OTYUTAHe Ha >KM3HeHWs UM LWKbA. B kH. KoMIuiekcHa aBTOMaTu3aluvs Ha
OUCKpeTHOTO TmpousBofcTBO. ISBN10:954-438-532-0, MIT UspatencrBo Ha TY-Codus, Codus,
2005. 4.ManakoB, 1. HuckocTolfHOCTHa aBTOMAaTH3allisl Ha AUCKPETHOTO Mpou3BoAcTBO. ISBN 978-
954-438-799-0, U3parenctBo Ha TY — Codwusi, Codus, 2009 5.Manakos, N.K. PpKOBOACTBO 3a
yabopaTopHu yTipaKHeHUsT 10 HUCKOCTOMHOCTHA aBTOMATH3alvs Ha JUCKPETHOTO TMPOW3BO/ICTBO.
[TKU “IlapeBer;”, B. TvpHOBO, 1997.
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XAPAKTEPUCTUKA HA YHEBHATA ANCUUNJINHA

HanmeHoBaHune Ha y4ebHaTa Koa: MMEH13.2
AVNCUNNNHA:

TOYHOCT M HABEXAHOCT Ha
MeXaTPOHHU CUCTEMMU

CemecTtbp: 4

Bupg Ha obyyeHuneTo: CemecTpuasieH XOpapuyM:

Jlexumu (J1) JI- 30 vaca ESg;MTM: 3
Jlabopatopuu yripaxkHenust (JIY) JIY- 15 yaca

Kypcos npoekr (KIT)

JIEKTOPM:

Hot1. n-p k. XpuctuaHa Hukonoa (M®), Ten. 965 3055, e-mail:_hristgna@abv.bg
I'n.ac. a-p uwx. Bragumup Kamenos (M®),ten. 965 2238,e-mail: vladokamenov(@tu-sofia.bg
Oou. o-p vex. Bacun bores (M®), Ten. 965 2898, e-mail: bogev@tu-

sofia.bg
TexHn4eckun yHusepcutet - Cocpusa

CTATYT HA ANCUUNNJIMHATA B YHEBHUA NJIAH:

N36bnpaeMa yueGHa aucLuMHa OT yueOHMs I/1aH 3a 00yueHre Ha CTYeHTH 3a

OKC ,,Maructbp*, crieuaaHocT ,,MexaTpoHUKa”, MpoeCOHAaHO HarpaB/ieHue

5.1 MalMHHO UHXXeHepCTBO, 06s1acT 5. TexHUUeCKH HayKu.

LEJIN HA YHEBHATA OVUCLUUNJINHA:

CTy,EI,EHTI/ITe Oa Wn3yd4atT W Hda ™MOorat pda Tnrpwuninarat MeToaonTe W«
TeEXHNYECKNTE CpencTtBa 3a MPOoeKTUpaHe, micinengBaHe U nogabp>XaHe
TOYHOCTTa N Haae>XaAHOCTTa Ha MexXaTPOHHU CUCTEMMN.

ONMUCAHUE HA AOUCUMNIUHATA: Pa3rnexpaT ce OCHOBUTE Ha
TOYHOCTTa WM HaAeXAHOCTTa Ha MeXaTpPOHHU CNCTeMn, Ha4dynHnTE 3a
OCUFypsiIBAHETO MM Ha eTanuTe Ha MpoeKTupaHe Wu ekcrnaoaTauus. B
na6opaTopH|/|Te yrnpaxXHeHnda ce noJjiydaBaT [MMpPaKTUn4eCcknm YyMeHWUA 3a
paboTa C u3MepBaTeNHUTE CpeacTBa N peLlaBaHe Ha NPUIOXKHN 3a4aun.
NPEONOCTABKMW: Heobxoonmu ca nosHaHusa no Metponorusa, TMM,
VI3MepBaTenHa TexHuKa, TexHosormsa Ha MalLUMHOCTPOEHETO.

METO4 3A NPEMNOJABAHE: Jlekuun, W3HacaHW C nMOMOLWTa Ha
HarnegHm ™Matepuaan, Onafno3nNTUBMH, cnanpose, BunaeomMmaTtTepunaian.
J'Ia6opaTopH|/| yrnpaxxHeHnd C n3nbJIHEHNE Ha CaMOCTOATEJIHU 3ada4di,
CaMOCTOATEJIHO peLllaBaHe Ha NPUIOXKHN KYpCOBM 3a4aun.

METOAWU HA U3NMWTBAHE U OLIEHABAHE: Tekyia orjeHKa Ha 0a3ara Ha
KOHTpO/IHa paboTa, TIpOBeX/jaHa B Kpasi Ha CeMecThpa M TIPOTOKOJM OT j1abOpaTOpHUTe
yIpaKHEHUs.

E3UK HA MPENOAABAHE: btiirapcku.

NPEMOPBHYUTEJNHA JINTEPATYPA:

1.MeTtposiorust 1 u3MepBarenHa TexHuka. CripaBOUHMK, 1107 peJ. Ha npod. A.T.H. Xp. Pazes,
C., Codrrpeiin, 2008;

2.Xapt X., BbBesieHve B usMepBaTeniHaTa TexHuka, C., Texnuka, 1982;

3. Makc XK. - MeTo/ibl 1 TexHUKa 06pabOTKU CUTHAIOB MPU (PU3NUECKUX W3MepeHusiX. M.,
Mup, 1983.

[JonbiHrTeHA TUTepaTypa:

1.Bozpuep B., A.Andepos, V3mepuTenbHbie pubopsl, M31aTensCTBO CTaHapTOB.

2.ITpodoc I1., i3mepenus B npomblilizieHHOCTH, M., MeTannyprus,1990.

3.XodmaH /1., TexHrka n3mepeHuii 1 obecneueHre kauectsa, M., DHeproatomu3zart, 1983.
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4.Beckwith T., R. Marangoni, J. Lienhard, Mecanical measurements, Massachusetts,

Addison Wesley, 1993.

5.Doebelin E., Measurment systems, N.Y., McGraw-Hill, 1990.
XAPAKTEPUCTUKA HA YYEBHATA TNCIHAIIJINHA

HanmeHoBaHue Ha yueOHaTa JUCIUITIMHA: Kog: FAMMEHO2 CemecTsp: 4
KoMmioTbpHO MojJe/iMpaHe U U3C/1eJBaHe
Ha MAIIMHHU U CHCTEMH

Buz Ha oOyueHHeTO: CemectpuaneHn xopapuyM:| bpoii kpegutu: 4
Jlexumu (J1) JI- 30 vaca

JlaboparopHu yrnpaxaenus (JIY) JIY- 30 yaca

JIEKTOPW:

Hot. a-p uik. JIvue3zap Jlazop (M®), Ten. 965-28-94, e-mail: llazov(@tu-sofia.bg
['n. ac. g-p uwxk. Kammn Yyuyranos (M®), ten. 965-29-84,
e-mail: chuchuganov(@tu-sofia.bg

Texuuuecku yHuBepcuteT — Codust

CTATYT HA JUCIIUIUVINMHATA B YYEbHWA I1VTAH:

dakynTaTUBHA yueOHA AUCLMITIMHA OT yueOHUS T1aH 3a 00yuyeHHe Ha CTYJEeHTH 3a

OKC ,,Maructbp®, criequaaHocT ,, MexaTpoHUKa”, MpoeCOHAIHO HarpaB/ieHue

5.1 MalvHHO UHXKeHepCTBO, 061acT 5. TeXHUUeCKH HayKu.

HE/IN HA YYEBHATA JUCIIUIIVINHA: [lenta Ha AUCLMILIMHATA € /1a Jaje OCHOBHU
3HaHUS U YMeHUs Ha CTYyZleHTUTe 3a KOMITIOTBPHO MOJe/MpaHe U U3cjle/jBaHe Ha MalllHU U
IIPOLIeCH Ha NMPOEKTHO HUBO MPYU KOHCTPyUpaHe Ha MalllMHU U NIPOEKTUPaHe Ha IPOLieCH.
OIIMCAHUWE HA JUCITAIUVINHATA: V3yuaBar ce OCHOBHY IIPUHLIUIIN, METOAU U
CpeJiCTBa 3a KOMITIOTBPHO MOJie/IMpaHe U U3cjieBaHe Ha MeXaHW3MU U IIPOLIeCH B I104eMHO-
TPaHCIIOPTHY MAalllMHU U CUCTeMU. V3yyaBaTt ce OCHOBHM U ClleLi(p)MYHU B3aUMOIeHCTBUS U
npoiiecy B 00s1acTTa Ha MO/|eMHO-TPAaHCIIOPTHATA TeXHUKA. JJuCLIMIIMHATa Ce OCHOBaBa
BBPXY M3yuaBaHUs MaTepHaJl Mo 00IIKTe JUCLIMIUIMHK Marematrka, TeopeTuHa MeXaHHUKa,
Teopus Ha MexaHU3MUTe U MallIMHUTe U CBHIIPOTUB/IEHHWe Ha MaTepUaUuTe, KAKTO U BbPXY
JOTbJIHATE/IeH MaTepuasl 3a MaTeMaTU4eCKO U KOMIIFOTEPHO MO/ e/IupaHe.
INPEAITIOCTABKMU: Heobxoaumu ca mo3HaHus no “Matemartuka”, “Mexanuka”, “Teopus
Ha MexaHu3MUTe U MalvHuTe” U “ChIIPOTUB/IEHUE HA MaTepUaiure”.

METO/ 3A ITIPEIIOJABAHE:

Jlexumure ce M3HACAT C IIOMOLITa Ha KOMIIIOTBPHO OPUEHTUPAaHW Harjle[lHW MaTepuaiu, U
ZIeMOHCTPAIMOHHU TIporpamMu. JlabopaTopHuTe yrpakKHEHUs Ce TPOBeXJaT B KOMITFOTPEH
K/JIaC C M3M0/I3BaHeTO Ha pa3/IMyHU TMPOrpaMHU TIPOAYKTH B 06slacTTa Ha MO/leNMpaHeTo,
pa3paboTBaT ce MHAWBU/YaTHU 33/lauy TI0/] METOJUUHHTE YKa3aHWs Ha Ipero/aBare’is.
IIOMOIIIHN CPEJICTBA:

3a TmpoBexgaHe Ha Ja0OpaTOpHMTe YIPaOXHEHWs WMa HalMCaHU PBKOBOACTBA.
[omb/IHUTETHYA TIOMOL[HA MaTephaii ca pa3paboTeHH W MpeoCTaBsHU OT Iperno/aBare’is.
OtaenHo ce MpejOCTaBAT M PHKOBOZCTBA 3a paboTa ¢ MporpaMHUTE TIPOJYKTH.

METOAN HA N3IINTBAHE Y OLIEHABAHE: Teky1a oLieHKa.

E3UK HA ITPETTIOJABAHE: bbiarapcku.

INPEITOPBYUTEJ/IHA JINTEPATYPA:

CroiiueB, I'. MeTtog, Ha KpaliHuTe efieMeHTH. SIkocTeH u AedopmanioHeH aHanus. C., 2000.
Anakues, A., I'eoprues, M. MogenupaHe Ha IOAEeMHO-TPAHCIIOPTHU MallMHU U CUCTEMMU.
PvkoBogcTBO. M3patesnictBo Ha TY — Codwus, 1996._3enkeBuy, O. MeToJ KOHEUHbIX
efleMeHTOB B TexHuke. Mwup, 1976._Akin, J. Finite Element Method for Undergraduates.
Academic Press, 1990._Fenner, D. N. Engineering Stress Analysis. John Wiley, 1987._Tuma,
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J., Cheng, F. Dynamic structural Analysis. McGraw-Hill. 1988.Braess D. Finite elements.
Third Edition. Univ. Press, Cambridge, 2007-2010.
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