XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HanmMeHnoBanue Ha yueOHaTa AUCIUILINHA! Kon: BCSEel15 Cemectnp: 7
IMapaJjesHo nporpamMupane
Bun Ha oO6ydenuero: Cemectpuanen xopapuym: | bpoii kpenutu: 5

Jlextuu (JI), JTabopaTopHU yrpaKHEHHS JI - 30 yaca
(JIY), U36upaema xypcoBa padora (KP) JIY — 30 yaca

N36upaem kypcos npoekt (KIT) Kon: BCSCe21 Bbpoii kpenutn: 2

JIEKTOP(M):
Jo. n-p umk. MiBa Hukonosa (OKCT), ten.: 965 2680, e-mail: inni@tu-sofia.bg
o a-p umx. Aaronust Tamesa (DKCT), ten.: 965 2224, e-mail: atasheva@tu-sofia.bg
Jon. 1-p unxk. SIBop Tomos, Ten.: 965 2224, e-mail: yavor_tomov@tu-sofia.bg
Texanuecku yauepcutetr-Codust

CTATYT HA JUCHUIJIMHATA B YUEGHUS IIJIAH: 3agpmkuarenda IUCLHUIUIAHA OT
yueOHMA IulaH/y4eOHuTe IUlaHOBe 3a oOyueHue Ha ctyaeHTH 3a OKC ,,0akanaBbp®, CHELHATIHOCT
“KoMIIOTBpHU HAyKd W MHXEHEpCTBO”, INpodecroHanHo HampasieHue 5.3 KomyHHMKanMOHHA U
KOMITIOThPHA TEXHUKA, 00sacT 5. TexHuuecKn HayKH.

HEJIN HA YYEBHATA JUCIHHUIIJIMHA: Ilenra Ha Kypca e 1a ¢h3/1ae Heo0X0oauMaTa OCHOBa
3a pa3OupaHe W NpUilaraHe Ha o0Iara TeOpHsl Ha MapalieTHOTO HMPOrpaMHpaHe M OCOOEHOCTHTE Ha
NPOCKTUPAHETO Ha MapaJieHA U aCHHXPOHHU MPOTPaMHH UMILIEMEHTAIMH 32 CIIeHU(DUIHUTE KITaCOBE
napaje;Hi KOMITIOTPH 32 Pa3IUuHU MPHUIOKHHA 00JIaCTH.

OINMCAHUE HA JUCIHIUIIJIMHATA: OcHoBur Temu: OCHOBH Ha MAPAJICITHOTO MPOrpaMUpaHe
— KOHIIETIMM ¥ TEPMHUHOJOIMU B MapajeiaHuTe n3zuucieHus. CHHTE3 Ha HapajelHU aJrOpUTMU —
OCHOBHHM TOAXOJHM W €Taly Ha CHHTe3a; VIMIUIeMEeHTHpaHe Ha Mapajesii3Ma B NPWIOKCHUSATA —
(YHKIIMOHAIHY MapaJieIu3MH U MapaJien3My 10 1aHHY; [lapanenHo nporpamMupane 3a W34UCIUTEITHN
wiatopmu, 6azupanu Ha oOIa, pasnpeaeseHa u pasnpenencHa-ooma namer. [Ipunoxxuu nporpaMHu
unrepdeiicu. [Tapanenno nporpamupane 3a GPGPU uzuncnurennu miargopmu. AHAJIN3 U OLIEHKA Ha
napasenHaTa MpOU3BOJUTEIHOCT — TOAXOAN, METOIN M cpencTBa. KOHKYpEeHTHOCT B CTaHAapTa Ha
C++. IlpunoxHau acriekty Ha mapasiennus kox B .NET cpena; [IpoekTupane Ha BUCOKOIIPOU3BOANTEIICH
NET kxox — dakropu; aHaiu3 Ha HPOM3BOAUTENHOCTTa Ha Kozaa; ChHIIHOCT HAa ACHMHXPOHHOTO
IporpaMHMpaHe - CpaBHEHHE C MHOTOHUIIIKOBaTa 00paboTka, TecTBaHe. CUHXPOHM3AIMS U IUTaHUPaHe
Ha acunxpoHHH .NET npunoxenus; [lapanenusanus Ha paborata ¢ moromu oT naHHu ¢ PLINQ.
MHOrOHHIIKOBOCT B Java - M3MBJIHEHNE Ha KOHKYPEHTHH 110 (asza 3a1aun; 0OMEH Ha JaHHU MEXIY
KOHKYPEHTHH 33/1a4H; CHHXPOHH3ALUsI HA MHOTOHHIIIKOBH MIPUIIOKESHHUSI.

HPEAINOCTABKHU: BCSEO05: IlIporpamuu e3unu (OOEKTHO-OPHEHTHPAHO MPOTrpaMHUpaHe),
BCSEO09: Ilporpamuu cpean, BCSE10: Bucokonpon3BoaUTENIHN KOMIIOTBPHU CUCTEMU

METOJ 3A TIPEINIOJABAHE: Jlekiuu ¢ W3M0J3BaHE HA Clal0BE M JIEMO-TIPOrPaMH,
1a00paTOPHU YIIPAXKHEHUS C MPOTOKOJIN, KypcoBa paboTa / MPOEKT ¢ ONMUCAHUE U 3aIUTa.

METO/IN HA U3IIUTBAHE U OHEHABAHE: [Mucmen u3nut, 1a00paTopHU yIpakKHEHHS,
3aIUTa Ha KypcoBa paboTa/mpoeKT.

E3UK HA IPEITIOAABAHE: anrumiicku

HNPEINOPBYUYNUTEJIHA JIUTEPATYPA: 1. Trobec, R., Slivnik, B., Bulic, P., & Robic, B. (2018).
Introduction to Parallel Computing: From Algorithms to Programming on State-of-Art Platforms. Springer.; 2. Kirk,
D. B., & Wen-Mei, W. H. (2016). Programming massively parallel processors: a hands-on approach. Morgan
kaufmann; 3. Thomas. Rauber, & Gudula. Ringer (2013). Parallel programming: for multicore and cluster systems.
Springer-Verlag; 4. Daleiden, P., Stefik, A., & Uesbeck, P. M. (2020), GPU Programming Productivity in Different
Abstraction Paradigms: A Randomized Controlled Trial Comparing CUDA and Thrust. ACM Transactions on
Computing Education (TOCE), 20(4), 1-27; 5. Cleary, S. (2019), Concurrency in C# Cookbook: Asynchronous,
Parallel, and Multithreaded Programming. O'Reilly Media; 6. Rishabh V., Neha S., Ravindra A. (2020), Parallel
Programming with C# and .NET Core: Developing Multithreaded Applications Using C# and .NET Core 3.1 from

Scratch, BPB Publications.?. Javier Fernandez Gonzalez, (2017), Java 9 Concurrency Cookbook - Second Edition.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaumenoBanue Ha yuebnara quctumnaa: | Kog: BCSCel6 Cemectsp: 7
[IporpaMHu TEXHOJIOTHH 32 CUTYPeH KO/
Bua na o6ydenuero: Cemectpuanen xopapuym: | bpoit kpeautu: 5

Jlexumu (JI), JlTabopaTopHu yripakHEHUS JI - 30 yaca
(JIY), Nzbupaema kypcosa padota (KP) JIY — 30 yaca

N36upaem kypcos npoekt (KIT) Kox: BCSCe21 Bbpoii kpenutn: 2

JIEKTOPM):
ITpod. a-p umx. Orasa HakoB Hakos (OKCT), ten.: 965 3613, e-mail: nakov@tu-sofia.bg

Texuuuecku yauepcurer-Codus

CTATYT HA JJUCIIMIIJIMHATA B YYUEGHUS IIJIAH: 3agpmxkuTenHa yueOHa TUCIHUILIHA
oT yueOHwUs miaH 3a o0ydenue Ha cryaeHtu 3a OKC ,,0akanaBbp®, cienuanHocT “KoMmoThpHU
HayKH M WHXXEHepCTBO, mpodecrnoHanHo HampanieHue 5.3 KoMmyHUKallMOHHA M KOMIIOThpPHA
TEXHHKA, 00J1acT 5. TeXxHUYeCcKn HayKu.

HEJIM HA YYEBHATA JIUCIHUIIJIMHA: KypchT 3amo3HaBa C ysI3BUMOCTUTE Ha Koa B
pa3IMYHUTE IPOTPAMHHU TEXHOJOTHH HA HEJOOPOHAMEPEHH JIOKATHU WM BHHIIIHU aTaKH, KaKTO U
IPOTrpaMHUTE CPE/CTBA U MPAKTUKHU 3a 3amura. Llenta Ha yyeOHaTa TUCHMILIMHA € Aa OCUTYPH
HEOOXOMMUTE TIO3HAHUS Ha CTYJCHTUTE OTHOCHO 3alUTaTa Ha WH(OpMAIHITA U J1a IPUI0OUST
3HAHUS U yMEHUS 3a UACHTU(HUKAIMS HA BB3MOXKHU PUCKOBE B KOHKPETHHU CUCTEMH U J1a IpUJiarar
pa3IM4YHM CPEJCTBA 32 3alINTA.

OIIUCAHUE HA JUCHMIIVIMHATA: B aucuuiuidHata c€ pasriex/ja 3alludrara Ha
uH(popMaluATa B CbBPEMEHHUTE KOMIIIOTBPHU cucTeMU. OCHOBHHUTE TEMH Ca CBBP3aHU ChC
3anMTeH Kox B Internet-6asupany npuIokKeHUs; 3alI1UTa Ha CUCTEMEH KOJI, EKCIIOHUPaH B MPEKa,;
IPOrpaMHU MPAKTUKHU, [IPEIOTBPATABALLY IPOHUKBAHUS B UHPOPMALIMOHHU CUCTEMH; IPAKTUKH 3a
cb3naBaHe Ha curypHu RPC, COM, ActiveX komnonentd u Web ycnyru; npaktuku B .NET
porpaMHa cpeja.

HPEJAITIOCTABKM: M3uckBar ce MO3HAHUSA IO IPOrpaMHU €3MLH, MPOIPAMHU CPEAU H
cucremHo 1 WEB nporpamupasne.

METO/l 3A ITIPENNOJABAHE: Jlekuuure ce npoBexaaT ¢ MylaTuMeaneH npoekrtop. 1o Bpeme
Ha JIEKIIUUTE ce pa3padoTBaT MOAPOOHO MOCOYEHHUTE TEMH M CE€ TUCKYTHPAT ChC CTYAECHTHTE.
[IpakTUuecku yrnpaXHEHUs, KOUTO C€ MPOBEKJIAT B KOMIIIOTbPHA 3ajla ChC CBBP3aHOCT KbM
WNurtepuer. M3non3Bar ce 3a pelraBaHe Ha 3a/Jadud, pa3padOTBaHE HAa KOHKPETHU MPOTpami,
CHUMYJIALIMM U TUCKYTHPAHE Ha BBIIPOCH IO TEMUTE Pa3IIeK/1aH! Ha JIEKIIMUTE WIIH CAMOCTOSATEITHU
TEMU pa3riexJaHu caMo Ha ynpakHeHusTa. Pa3paboTeH cailT Ha JUCHMILTMHATA.

METOJIN HA U3ITUTBAHE U OHNEHSBAHE: [Tucmed u3nur.
E3UK HA NTPENNIOAABAHE: aarnuiicku

HPENOPBYUTEJHA JIUTEPATYPA: 1. Xayspa, M. [I. JleOnaunk, [lucane Ha CUrypeH KO,
CodrIlpec, 2004. 2. Hamid R. Nemati and Li Yang, Applied Cryptography for Cyber Security and Defense:
Information Encryption and Cyphering, IGI Global, 2010. 3. Bryan Sullivan and Vincent Liu, Web
Application Security, A Beginner's Guide, McGraw-Hill Osborne Media, 2011. 4. Michal Zalewski, The
Tangled Web: A Guide to Securing Modern Web Applications, No Starch Press, 2011. 5. Mike Shema,
Hacking Web Apps: Detecting and Preventing Web Application Security Problems, Syngress, 2012. 6.
Michael Howard, David LeBlanc and John Viega, 24 Deadly Sins of Software Security: Programming
Flaws and How to Fix Them, McGraw-Hill Osborne Media, 2009.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaumenoBanue Ha yuebnara quctumnaa: | Kog: BCSCel7 Cemectsp: 7
OcnoBu Ha Web nporpamupanero
Bua na o6ydenuero: Cemectpuanen xopapuym: | bpoit kpeautu: 5

Jlexumu (JI), JlTabopaTopHu yripakHEHUS JI - 30 yaca
(JIY), Nzbupaema kypcosa padota (KP) JIY — 30 yaca

N36upaem kypcos npoekt (KIT) Kox: BCSCe21 Bbpoii kpenutn: 2

JIEKTOPM):
ITpod. a-p umx. Orusa Hakos Hakos (PKCT), Ten. 965 3613, e-mail: nakov@tu-sofia.bg

Hort. n-p urwk. Autonus Tamesa (OKCT), ten.: 965 2224, e-mail: atasheva@tu-sofia.bg
Texanuecku yausepcuter-Codust

CTATYT HA JIMCHHUIIJIMHATA B YYEBHUA IIJIAH: 3anppkuTenHa yaeOHa TUCITUTUINHA
0T y4eOHUs MiaH 3a o0ydyeHue Ha cryaeHTH 3a OKC ,.0akanaBbp®, cneunanHoct “KoMmooTbpHU
HayKd W WHXXEHEPCTBO’, mpodecroHamHo HampasieHue 5.3 KoMyHuKanmoHHAa M KOMITIOThpPHA
TeXHHKA, 00nacT 5. TexHuuecku HayKu.

HEJIN HA YYEBHATA JJUCHUIIJIMHA: CrynenTuTe Aa u3ydaT CTPYKTYpUpaH MOJIXO0J 3a
uAeHTU(pUIIMpaHE Ha HYXAWUTE, WHTepecuTe U (YHKIMOHATHOCTTA Ha €AMH YyeOcalT; na
MPOCKTUPAT W Ch3JaBaT JA0Ope CTPYKTYPUPAHH, JIECCHH 3a TMOJIIPHKKA, CHOTBETCTBAIIM Ha
cranaapTtute yebcaiitoBe, msnomsBaiiku esunure HTML, CSS u JavaScript, Oubnuotexu 3a
Ch3/IaBAHETO HA JUHAMUYHU CTPAHUIIM; Ja PA3NpPOCTPAHIBAT U MOMYJISIPU3UPAT Ch3/1aJICHUTE yeO
caiiToBe mpen mIMpokara myoirka B uHTepHET. [Ipunobuture 3HaHUS U YyMEHUS CTYIEHTHUTE IIE
MOTAT MPSKO Jia IpuiiaraT B OM3HEC MPOCKTU U MPEICTOSIIUAT UM JUTUIOMEH MPOEKT.

ONMCAHUE HA JUCIIMTIJIMHATA: OcHoBHU Temu: CTpyKTypupaHe Ha yed CTpaHHMLU C
HTML: KOMIIOHEHTH U CTPYKTYypa Ha cTpaHula, Tarose, popmyisapu, HTMLS. Crunusupane Ha
crpanunu cbc CSS: CHMHTaKcUC, CEJNEKTOpH, MO3UIMOHMpAHEe Ha eJIeMEHTH, cBoictBa, CSS3,
aHumanuu. VHTepakTUBHOCT OT CTpaHa Ha KiMeHTa - JavaScript: ckpuntoBu e3uiy, Pabora c
JaHHU, onepaTopu U apurMmeruka. Pynkumu. Macusu. OOektu. JS Oubmmorexu: jQuery -
CeNIeKTOpH, chOuTHS B cTpanunara, epexru, AJAX 3assku; Node.js. /lu3zaiin u pa3npocTpaHeHHUE:
NpOeKTHpaHe, pa3paboTKa, TECTBaHE, pas3NpocTpaHeHHe, Noaapbxkka; SEO ontumuzanmus;
0COOEHOCTH MU U300p HA XOCTUHT, JOMEWH U JIp.

HPEAIOCTABKM: JlucuuruiiHata ce OCHOBaBa Ha MO3HAHUS HA CTYAECHTUTE 3a OCHOBHHUTE
JIEWCTBUS HA KOMIIOThPHATA CUCTEMA, BHBEICHUE B MPOTPAMUPAHETO U 00EKTHO-OPUEHTUPAHOTO
nporpamupane. M3yuenu npeameru: ,.BbBenenuwe B mnporpamupaHero’, ,,ba3oBu mnporpamMHu
esunn” u "[lnarpopmeHo-He3aBUCUMU IPOrpaMHU €3ULU"

METO/I 3A MNPEITOJAABAHE: Jlekuuu, M3HacsHU C MOMOILNTAa HAa HAaIJIEIHU MaTepHallu,
ClaiijioBe B €NEeKTpOHEH (QopMar, KOMMIOTHP M MYJITHUMEIUEH mpoxektop. Jlabopatopuu
yIpaXHEHHs], U3MBIHIBAHN B KOMIIOTHPEH Yy4eOeH KiIac B €KHIH, M0 BPEMETO Ha KOUTO Ce
pelaBat IpakKTHYECKU 3aJ1auM, N3MoI3Baiku e3uka CH#.

METOJIN HA MH3NHUTBAHE W OIIEHABAHE: Tekymo oneHsBaHE IO BpeME Ha
71a00paTOPHU YIPaXKHEHUS, U3MUT C TEOPETUYHH BBIIPOCH U MPAKTUYECKH 337a4u — Ch3/1aBaHe Ha
IIPOrpaMeH KOJ.

E3UK HA ITPEITIOJIABAHE: anrnmiicku

HNPEINOPBUYUTEJIHA JIMTEPATYPA : 1. Jlexuuonnn marepuany, http://cs.tu-sofia.bg/; 2. White Belt Mastery,
Web Development for Beginners: Learn HTML/CSS/Javascript Step by Step with This Coding Guide, Programming Guide for
Beginners, Website Development, Amazon Digital Services LLC - KDP Print US, 2020; 3. David Flanagan, JavaScript: The
Definitive Guide: Master the World's Most-Used Programming, "O'Reilly Media, Inc.", 2020; 4. Craig Buckler, Ahmed Bouchefra,

Tiffany B Brown, CSS: Tools & Skills, SitePoint, 2018; 5.W3 Schools, https://www.w3schools.com/.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaumenoBanue Ha yuebnara quctumnaa: | Kog: BCSCel8 Cemectsp: 7
N3KkycTBEeH HHTEJIEKT
Bua na o6ydenuero: Cemectpuanen xopapuyMm: | bpoit kpeautu: 4

Jlexumu (JI), JlTabopaTopHu yripakHEHUS JI - 30 yaca
(JIY), Nzbupaema kypcosa padota (KP) JIY — 15 yaca

N36upaem kypcos npoekt (KIT) Kox: BCSCe21 Bbpoii kpenutn: 2

JIEKTOPM):
ITpod. a-p umx. Pymen Tpudonos (DKCT), ten.: 965 32 07 e-mail: r_trifonov@tu-sofia.bg

Texuuuecku yauBepcuter-Codus

CTATYT HA JJUCIIMIIJIMHATA B YYUEGHUS IIJIAH: 3agpmxkuTenHa yueOHa TUCIHUILIHA
oT yueOHHs IUIaH, cnenuanHocT “KoMIIOThpHM HAyKM W HHXKEHEPCTBO , MPOo(ecHOHATHO
HanpasneHue 5.3 KoMmyHuKanmonna u KOMIIOThpHA TexHUKa, O6nact 5. TexHuyeckn HayKu.

HEJIN HA YYEBHATA JUCHUIIJIMHA: Ilen Ha aucuuiuiMHara ,,M3kycTBeH MHTEIEKT €
CTYJEHTHTE J1a JOOUSAT 00111a peICTaBa 3a CHCTEMHUTE C U3KYCTBEH MHTEJIEKT, Ja H3y4aT U J]a MoraT
Jla TIpujiaraT OCHOBHUTE MPUHIMIIA HA U3II0JI3BAHETO HA TEOPUATA U METOJAUTE HA U3KYCTBEHUS
MHTEJIEKT IMPU IOCTPOSABAHETO HA CHBPEMEHHU KOMIIIOTBPHU CHCTEMH, KAaKTO MU Jla IMOJy4yaT
MPAKTUYECKU HABUIIM B U3CJICABAHETO U MOCTPOSBAHETO HA CUCTEMH C U3KYCTBEH UHTEJIEKT..

OIMNCAHUE HA JUCHHUTIJIMHATA: OcHoBHu TeMu: OCHOBHM Ha U3KYCTBEHUS MHTEJEKT:
Hcropus, chIIHOCT, OCHOBHU TepMHuHU 1 noHATUS B M. PaboTa ¢ nanHu u paboTa cbc 3HAHHMS.
WuxenepHu 3anaun, pemasanyu uype3 npuiaarane Ha MU. Perpecus. Kirsctepuzanusa. Monenu 3a
IpeJcTaBsiHe Ha 3HaHUATA™: JlorMueckn M MpEXOBH MOJIENM 3a IPEACTAaBSIHE Ha 3HAHUSATA.
[Tponykunonnu moaenu. @peiimoBu moaenu. CemaHTUYHU Mpexu. Pazmura storuka. ExcnieptHu
CUCTEMHM — apXUTEKTYypa, €Talld U TEXHOJIOTUHU 33 IOCTPOSBAHE HA €KCIIEPTHU CUCTEMHU. MalIMHHO
oOyuenue. HeBpoHHM Mpexu. AIropuT™MH 3a 00yueHHe Ha HeBpOHHU Mpexu. Moen Ha Xonguia.
Mopnen na KoxoneH. PexypeHTHH HEBpOHHHM Mpexu. ONTUMU3aLKs Ha AbI00KH MPEXHU U JIp.

HPEJAIIOCTABKM: , IIporpamuu cpenn” u ,,IIporpamuau e3nnn®.

METO/I 3A TIPEINIOJABAHE: Jleknuu ¢ u3noji3BaHe Ha CIAioBe U JeMO-TIpOrpaMu [
1ab0paTOpHU YIIPAKHEHHUS.

METOJIHN HA U3INUTBAHE U OHEHABAHE: nucven usnur (o6uo 70%), nabopaTopHu
ynpaxxknenus (30%).

E3UK HA IIPEITIOJABAHE: aarnuticku

INPENOPHLYUTEJHA JIUTEPATYPA: 1. Stuart Russell, Artificial Intelligence: A Modern
Approach, 3Rd Edition, Pearson, 2015, 1164 p., ISBN-10: 9789332543515; 2. Denis Rothman,
Artificial Intelligence By Example: Develop machine intelligence from scratch using real artificial

intelligence use cases, Packt Publishing, 2018, 490 p., ISBN-10 : 1788990544; 3. Bnagumup
Houos. M3KyCcTBEH MHTENEKT U €KCIIEPTHU cuctemu, 2014.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaumenoBanue Ha yuebnara quctumnaa: | Kog: BCSCel9 Cemectsp: 7
MeTaeBpucTHKA
Bua na o6ydenuero: Cemectpuanen xopapuyMm: | bpoit kpeautu: 4

Jlexumu (JI), JlTabopaTopHu yripakHEHUS JI - 30 yaca
(JIY), Nzbupaema kypcosa padota (KP) JIY — 15 yaca

N36upaem kypcos npoekt (KIT) Kox: BCSCe21 Bbpoii kpenutn: 2

JIEKTOPM):
[Tpod. a-p umx. Munena Jlazaposa (PKCT), Tei.: 965 3285, email: milaz@tu-sofia.bg

Jom. 1-p Anenuna Anekcuesa (PKCT), Ten.: 965 2652, email: aaleksieva@tu-sofia.bg
Jom. a-p I'eopru 3anpstoB (PKCT), Ten.: 965 2680, email: gszap@tu-sofia.bg
Texuuuecku yausepcureT-Codus

CTATYT HA JIUCHUIITINHATA B YYEGHUSA IIJIAH: 3anbokuTenna yueOHa JUCITUILIMHA
OT y4eOHWs IUIaH, CHernuasHOCT “KOMIIOTBpPHM HAyKHM W HWHXKEHEPCTBO , MPO(PECHOHATHO
HanpasneHue 5.3 KoMmyHuKanmonHa u KOMIIOTbpHA TexHUKa, O6nact 5. TexHudeckn HayKu.

HEJIM HA YYEGHATA JUCHUIIJINHA: Ilenta Ha Kypca € Ja 3amo3Hae CTYACHTHTE C
oOmiata Teopuss Ha METAeBPUCTHKATA M OCOOCHOCTUTE MpPHU MPOCKTHUPAHETO HA IMapayeTHU
MPOrpaMHU UMILUIEMEHTAIUH 32 PEIIaBAHETO CICIM(PUIHUTE KITaCOBE KOMOMHATOPHU TTPOOJIEMHU.

OIMMCAHUE HA JUCHHUIIIMHATA: OcHoBHM TemMu: MeTaeBpUCTUYHU NapaJurMu;
Takconomus; KoHuenuuy 3a €BOJIOLNMOHHM H34yuciaeHus; [eHetnunu anroputmu; Merta-
reHeTUYHU anroputMu; CumynupaHo 3akajisiBaHe; AnropuTbM Metpononuc;, Ontummuzanus c
JokalHO ThpceHe; Tady-TbpceHe; TobpceHe Ha mnpomennuBa okoiHocT (VNS); HreparusBHO
JIOKAJIHO ThbpCceHe; AJYHa mpoleaypa 3a pasHioMusupaHo anantuBHO TbpceHe (GRASP);
OnTumusanus ¢ MpaB4eHa KOJIOHUs; MeMmeTtndHu anroputMu. Ciell MPpUKITIOYBaHE Ha 00y4EeHUETO
M0 JAWCHUIUIMHATA CTYACHTUTE 1€ T[O03HaBaT KOHUEMUWWUTE, NPUHIUIUTE, MOJAEIUTE U
napajurMUTE Ha METAEBPUCTUKATA U TIPOESKTUPAHETO HA ChOTBETHOTO MPOTPAMHO OCHUTYpPsIBaHE 3a
TAXHOTO MpHJIaraHe; MOTaT Jia ch3/AaaaT eheKTHBHA MPOrpaMHa UMILIEMEHTAIus, mpodunupane,
OIICHKA M aHAJIN3 Ha MPOU3BOJUTEITHOCTTA HA METAEBPUCTUYHUTE aJTOPUTMHU; MOTaT Ja MpaBsT
CpPaBHUTEJIEH aHAIM3 U Ja OLEHSABAT MPEAUMCTBATa U HENOCTATBIUTE MEXAY alTEepPHATHUBHU
peleHus.

HPEJAITIOCTABKM: IIporpamuu e3uuy, Ilporpamuu cpenu, CuHTE3 M aHaJIM3 Ha aJITOPUTMH,
[TapanenHno nporpamupaxe.

METO/J 3A NPENNOJABAHE: Jlekuuu ¢ M3M0I3BaHE HAa IPOEKTOP M BHJEONPE3ECHTALUSA,
71a00paTOpHU YNpaXKHEHUsI 3a Ch3/laBaHe, aHAJIU3 U JUCKYCUU HAa KOHKPETHM MPUMEPH, KypcoBa
paboTa Cc onucaHue U 3aIluTa.

METOJIM HA M3IWUTBAHE U OIIEHSBAHE: nucmen w3nut (70%), mabGoparopHu
ynpaxuenus (30%).

E3UK HA ITPEITIOJIABAHE: anrnmiicku

NPENOPBLYUTEJIHA JIUTEPATYPA: Jlekunonnu marepuaiu, http://cs.tu-sofia.bg; Sean
Luke, Essentials of Metaheuristics, A Set of Undergraduate Lecture Notes, 2013; EI-Ghazali Talbi,
Metaheuristics: From Design to Implementation, Wiley, 2010; Michel Gendreau, Jean-Yves
Potvin, Handbook of Metaheuristics, Springerlag, 2010; Michael Bdigl, Metaheuristic Search
Concepts: A Tutorial with Applications to Production and Logistics, March, 2010; Bernhard Korte,
Jens Vygen, Combinatorial Optimization: Theory and Algorithms, Springer-Verlag Berlin
Heidelberg, 2012; Schulz, A.S., Skutella, M., Stiller, S., Wagner, D., Gems of Combinatorial
Optimization and Graph Algorithms, Springer, 2015.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaumenoBanue Ha yuebnata qucimmnnaa: | Kox: BCSCe20.1 Cemectsp: 7
Cucremu ¢ nporpaMupyemMa JIoruka
Bua na o6ydenuero: Cemectpuanen xopapuym: | bpoit kpeautu: 5

Jlexumu (JI), JlTabopaTopHu yripakHEHUS JI - 30 yaca
(JIY), Nzbupaema kypcosa padota (KP) JIY — 15 yaca

N36upaem kypcos npoekt (KIT) Kox: BCSCe21 Bbpoii kpenutn: 2

JIEKTOPM):
noi. 1-p umk. Bagentun C. Moo (OKCT), Ten.: 965 3523, e-mail: mollov@tu-sofia.bg

Texuuuecku yauepcurer-Codus

CTATYT HA JINCHUIIJINHATA B YYEBHUSI TIJIAH: N36upaema yaeOHa JUCITUTIIIMHA OT
yueOHus miaH 3a oOydenne Ha cryaeHTd 3a OKC ,0akamapbp, cnenuanHocT “ KoMmoThpHH
HayKH M WHXXEHepCTBO, mpodecrnoHanHo HampanieHue 5.3 KoMmyHUKallMOHHA M KOMIIOThpPHA
TEXHHKA, 00J1acT 5. TeXxHUYeCcKn HayKu.

HEJIN HA YYEBHATA JUCHUIIVIMHA: I{eaute Ha yyeOHaTa JUCLMILIMHA Ca: B pe3yiTar
OT M3y4aBaHETO U CTYJEHTUTE J1a T0JydaT HEOOXOAUMHUTE 3HAHUS U Ja MPUIOOUIT MIPAKTUUECKU
YMEHHUSl MO NPOEKTHpaHEe, UMIUIEMEHTHpaHe U u3cienBaHe (¢ momomra Ha CAD—cucremu u
M3CJIEI0BATENICKU KUTOBE) Ha IIU(PPOBU YCTPOMCTBA U IPOLECOPHU CUCTEMHU, PEAIU3UPAHU BbPXY
ChbBPEMEHHHU MPOrpaMUPYEMU MHTETPATHU CXEMHU ChC CBPBHXTOJISIMA CTETIEH Ha WHTETpaIusl.

OINUCAHUE HA JUCHUIIJIIMHATA: OcCHOBHU TE€MHU: CXEMOTEXHHMKA M apXHUTEKTypa Ha
ChbBPEMEHHHUTE MPOTrPAMHUPYEMU HHTETPAHU CXEMH; METOIM 3a HU3IMOJI3BaHE HA CHUCTEMHU 3a
ABTOMATH3UPAHO MPOCKTHPAHE W MMIUIEMEHTHPaHE Ha MU(PPOBU YCTPONCTBA U CHCTEMHU BBPXY
IpOrpaMUpPyEeMU HMHTETPATHU CXEMH; CIEHUANIM3UpaHd €3UI 3a OmNHcaHue Ha UUdpoBH
YCTPOMCTBA M TPOILIECOPHU CHUCTEMHM, H3IOJ3BAHU TPU MPOSKTHUPAHETO WM; ApXUTEKTYpH Ha
CHBPEMEHHHUTE BUCOKOMPOU3BOJUTENHU HU(DPOBH YCTPONUCTBA U CUCTEMHU BBPXY UHUI; METOMIHU 32
CHbBMECTHO IIPOEKTHUPaHE Ha XapAyep U copTyep.

HPEJATIOCTABKM: ba3zoBu 3HaHMs 110 MHUKPOEIEKTPOHUKA M IMOJIYIIPOBOJHUKOBU EIEMEHTH,
nu(ppoBa CXEMOTEXHUKA, aHAIM3 U CHHTE3 Ha JIOTMUECKHU CXEMHU, KOMIIOTHPHHU apXUTEKTYpH,
IIPOTrpaMHU €3UILIH.

METO/I 3A ITIPEITIOJABAHE: Jleknuu ¢ U3moja3BaHe Ha POEKTOP, TaOOPATOPHU YIPaXKHEHUS
¢ nmpaktuyecka padora ¢ CAD — cuctemu (pa3BoitHU cpeain) BbpXY KOMIIOTPU M Pa3BOMHU KUTOBE
C MMPOrpaMUPyEMH YHIIOBE C TOJIsIMa M CBpBXroisiMa crerieH Ha uaterpaius (CPLD u FPGA).

METO/IN HA U3IIUTBAHE U OLIEHABAHE: /IBe Texylmu OLIEHKU B CpelaTa U Kpas Ha
cemectnpa (0610 70%), mabopatopuu ynpaxkuenus (30%).

E3UK HA IPEINIOAABAHE: anrnuiicku

HNPEINOPBYUTEJIHA JIUTEPATYPA: 1. Manowos I1. — IIpoektrpane Ha IIupOBH YCTPOUCTBA
BBPXY CBPBXI'OJIeMU MHTErpanHu cxemu ¢ nomomra Ha VHDL, Mznarencrso va TY, 2010; 2. Carter J. -
Digital Designing with Programmable Logic Devices Prentice-Hall, 2013; 3. Salcic Z., A. Smailagic -
Digital Systems Design and Prototyping: Using Field Programmable Logic and Hardware Description
Languages, Springer, 2005; 4. Navabi Z. - Digital Design and Implementation with Field Programmable
Devices (Information Technology: Transmission, Processing & Storage), Springer, 2004; 5. Lipsett R. —
VHDL: Hardware Description and Design, Addison-Wesley Publishing, 2010.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaumenoBanue Ha yuebnata qucimmnaa: | Kox: BCSCe20.2 Cemectsp: 7
Codryepun madaoumn
Bua na o6ydenuero: Cemectpuanen xopapuym: | bpoit kpeautu: 5

Jlexumu (JI), JlTabopaTopHu yripakHEHUS JI - 30 yaca
(JIY), Nzbupaema kypcosa padota (KP) JIY — 15 yaca

N36upaem kypcos npoekt (KIT) Kox: BCSCe21 Bbpoii kpenutn: 2

JIEKTOPM):
[Tpod. n-p umk. Januena [Nonesa (DKCT), Ten.: 965 2328, e-mail: dgoceva@tu-sofia.bg

Jon. n-p unx. SIBop TomoB (PKCT), ten.: 965 2224, e-mail: yavor_tomov@tu-sofia.bg
Texanuecku yauepcuretr-Codust

CTATYT HA IUCIWMIIVIMHATA B YYEBHUA IIJIAH: M36upaema yueOHa JUCIUILIHMHA OT
yueOHus miaH 3a o0ydeHue Ha cryneHTH 3a OKC ,,0akanaBbp®, crnenuanHoct “ KoMIoTbpHU
HayKd W WHXKEHEPCTBO, mpodecroHamHo HamnpasieHue 5.3 KoMyHWKanmoHHa M KOMITIOThpHA
TeXHHKA, 00nacT 5. TexHuuecku HayKu.

HEJIMU HA YYEBHATA JUCIHMIIJIMHA: Ilenra Ha y4eOHATa NUCHUIUIMHA € Ja Jaje Ha
CTyJIeHTHTE (PYHIAMEHTAIHU MO3HAHUS U MPO(PECUOHAIHN YMEHHUs, 3a J1a MpHuiaraT MOJXOAUTE,
METOJUTE U CPEJCTBaTa 3a aHaIM3, MOJEIMpaHe, NMPOEKTHUpaHe, pa3padoTKa M peanu3anus Ha
copTyepHHu WIa0JOHU, KOETO CE€ HW3MOJ3Ba 3a Ch3/laBaHE HAa NPUIIOKEHHUs 3a 00paboTka Ha
uHpOpMaNUATa B Pa3IMYHU 00JIACTH M B CHOTBETCTBHE ChC CBOUTE MOTPEOHOCTH M MHTEPECH J1a
npu100UBaT HOBH 3HAHUS U B3MOXHOCTH B Ta3u MpeAMeTHa obnacT. B kpas Ha oOyueHueTo cu
CTYACHTHT IIe: TO3HABAa BUAOBETE COPTYepHU INAOJIOHM; MOKE Ja MPOEKTHpa W pealtn3upa
pa3nuuHu codTyepHU mabIoHM; TO3HABa W M3IOJI3Ba €3UKa Java 3a chb3/1aBaHe M yNpaBJieHHE Ha
1a0JIOHM; MOXE Ja M3I0J3Ba pa3IMyHH BUAOBE MIA0JIIOHM 3a 00paboTKa Ha JaHHU; Ch3JaBa
UH(OPMALIMOHHH CUCTEMHU C U3MOJI3BaHe HA COTYyEepHU MIA0IOHH.

OIMMCAHUE HA JUCHUIIJIMHATA: 3nanusita u ymenusara no CodtyepHu mabioHN
Ch3/1aBaT NPEANOCTaBKM 3a MPOrPaMHO pEIIABAHE HA NPAKTUYECKHU 3aJlayd, CBBP3aHU C
MIPOEKTUPAHETO, CH3/1aBAaHETO, PEATH3allisl M TECTBAHE HA MPOTPAMHU MPOAYKTH U MHOTOCTpaHHa
peanu3anus Ha CTyIeHTUTE B 00JacTTa Ha HH(POPMAIIMOHHUTE TEXHOJIOTHH.

HNPEAINOCTABKM: 3nanus no nporpamupane ot aucuumianaure “Iliardgopmeno-HezaBucumMu
nporpamMHu e3unu‘‘ v “CUHTE3 U aHaJu3 Ha aJrOpUTMU

METO/13A ITPEMNOJABAHE: Jlexkuuu ¢ M31oi13BaHe Ha TPOEKTOP, BUJICO TTPE3EHTAIIUS U IEMO-
porpamMu, 1abOpaTOPHUTE YIPAKHEHHSI ce€ TPOBEKAAT B CHICIUAITU3UPAHU JTaOOpaTOPHH.

METOJU HA U3IIUTBAHE U OLHEHSABAHE: Tekyia oreHka.
E3UK HA IPEINIOAABAHE: anrnuiicku

HNPEIMOPBUYUTEJIHA JIUTEPATYPA: 1. Vaskaran Sarcar, Java Design Patterns: A Hands-On
Experience with Real-World Examples, Apress, 2nd Ed., 2018. 2. Eric Freeman, Elisabeth Robson, Head
First Design Patterns: Building Extensible and Maintainable Object-Oriented Software, O'Reilly Media,
2nd Ed., 2020. 3. Dr. Edward Lavieri, Hands-On Design Patterns with Java: Learn design patterns that
enable the building of large-scale software architectures, Packt Publishing, 1st Ed., 2019. 4. Yang Hu, Easy
Learning Design Patterns Java: Build Clean and Reusable Object-Oriented Code (Easy learning Java and
Design Patterns and Data Structures and Algorithms), Independently published, 2nd Ed., 2021.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaumenoBanwue Ha yueOnata qucuumnaa: | Koa: BCSCe22 Cemectsnp: 8
NudopmaniuoHHa CUTYPHOCT
Bua na o6ydenuero: Cemectpuanen xopapuyMm: | bpoit kpeautu: 4
Jlexmmm (JT) JI - 20 yaca
JlabopaTropHu/ceMUHAPHH YIIPAXKHEHUS CY —104yaca
(JIY/CY), Uzbupaema xypcosa padota (KP) |JIY — 10 yaca

JIEKTOPH):

[Tpod. a-p umx. Pymen Tpudonos (PKCT), Ten.: 965 2338, e-mail: r_trifonov@tu-sofia.bg
Texuuuecku yausepcureT-Codus

CTATYT HA JUCHUIIVIMHATA B YUEBHUS INJIAH: 3anbkuTeliHa JUCIHUAINIMHA OT
yueOHus M1aH/y4eOHHuTe MIaHoBe 3a o0yuenue Ha cryaeHTt 3a OKC ,,6akanaBbp*, crieuanTHocT
“KoMIIOThpHU HAayKu U WHKEHEPCTBO”, mpodecuoHanno HampasieHue 5.3 KomyHuKalmoHHa U
KOMIIIOThPHA TEXHUKA, 007acT 5. TexHuuecku HayKu.

HEJIM HA YYEBHATA IUCHUIIJIMHA : JlucuunnuHara “VMHpopMaimoHHa CUTypHOCT UMa
3a 11eJ1 3a1I03HAaBaHe HA CTYJIEHTUTE C OCHOBHUTE MOHSTHS, CTAHAAPTH M TEXHUKH B 00JIaCTTa HA
MpekoBaTa U MH(pOpMalMoHHA cUrypHOCT. ToBa Iie UM MO3BOJIHM B ObAele NpodeCHOHATHO Ja
pemraBat 3ajadd, CBbp3aHU ¢ 3a M300p Ha epEKTUBHH CPEACTBA 3a 3alIMTa Ha KOMITIOTHPHH
CHUCTEMHU Y MPEXKH M IIIe MOTaT JIa T Mpujiara Ha MpakTHKa.

OIMUCAHUE HA JIUCHUIIJINMHATA: JIlucuMiuinHata mpeacTaBsi MpoOJIeMUTe CBbP3aHU C
MPOEKTHUpaHe, U3TPAKIaHE U U3IOJI3BaHEe METOANTE U TEXHUUECKUTE CPEJICTBA 32 OCUTYpsIBaHE Ha
KOMITIOTBPHA CHTYypHOCT. [IpaBu ce BBBEACHWE B 00JIACTTAa C OCHOBHHTE OIPEACICHHS U
KJIFOUOBHUTE XapaKTEPUCTUKH B TOBAa HampaBiieHHe. lIpencraBsT ce Hal-BaKHUTE TMOJUTHKH,
MOJIXOJM, CTAaHJAPTH W 3aIJIaXH CPeIly MpexoBara W WH(GOPMAIMOHHA CHUTYPHOCT, KaKTO U
CHOTBETHUTE TEXHUKHU 3a 3alllUTa Ha Mpexkara, 3alliTHA CTEHa, 3allUTEeH OOMEH Ha eJIeKTPOHHU
cpoOmenus, 3amura Ha DNS, DDoS/Botnets 3amura, 3ammra Ha Web mnpuioxeHus.
[IpenBuneHuTe 1a0OPATOPHU YIPAKHEHHUS CIIOCOOCTBAT 32 OCMHUCISTHE Ha JTEKIMOHHUS MaTepHall
U crioMarar 3a (opmMupaHe Ha MPAKTUYSCKH YMEHUSL. .

HPEJAITIOCTABKMH: KommrorbpHu cucremMu, OCHOBM Ha MPEKOBUTE TEXHOJIOTMM M Bucmia
MaTeMaTHKa.

METO/I 3A NIPENOJABAHE: Jlekiuu ¢ u3noi3BaHe Ha CJlaiiiloBe U AEMO-TIPOTpaMu,
1a00paTOPHUTE YIIPAKHEHHS C TIOMOIITa HAa KOMIIOTHP M KypcoBa paboTa ¢ omrcaHue U 3aluTa.

METOJIUN HA U3INIUTBAHE U OLIEHABAHE: [Tucmen u3nut B kpasi Ha ceMecTbpa (60%),
nabopatopuu ynpaxkuenus (20%), kypcoa padora (20%).

E3UK HA HIPEINIOAABAHE: anrnuiicku

IHPENOPBYUTEJHA JIUTEPATYPA: 1.CurypHoct u 3ammura Ha wuHPOpMAIHITA.
ABtop(n): Lieran CemepmxueB U3narencrso: Codrrpeiin; 2012 r. ISBN: 9789543341382.; 2.
Pymen Tpucgonos, I'. IloueB, MeTou Ha N3KYCTBEHUSI HHTEIEKT 3a MPEKOBa U UHPOPMALIMOHHA
curypHocT, Monorpadwus, u3n. Asanrapy [Ipuma, 2018, 168 ctp., ISBN: 978-619-160-936-9; 3.
Trifonov et all, Computer Security, Avangard Prima, 2012, ISBN: 978-954-323-973-3; 4.
http://www.enisa.europa.eu/.; 5. Revised Directive on Security of Network and Information
Systems (NI1S2) https://digital-strategy.ec.europa.eu/en/library/revised-directive-security-
network-and-information-systems-nis2.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaunmenoBanue Ha yuebnata qucimminaa: | Kog: BCSCe23 Cemectsnp: 8
MyaTHMOIATHA CHCTEMU
Bun Ha 00y4enuero: Cemectpuanen xopapuym: | bpoit kpenurtu: 4
Jlexumu (JI), JTabopatopHu/ceMuHapHu JI - 20 yaca
ynpaxkuenus (JIY/CY) CY —10u4aca
N3bupaema kypcosa padota (KP) JIY — 20 yaca

JIEKTOP(N):

ITpod. a-p umx. Munena Jlazaposa (PKCT), Ten.: 965 3285, e-mail: milaz@tu-sofia.bg
Hort. n-p k. MBa Hukonosa (OKCT), ten.: 965 2680, e-mail: inni@tu-sofia.bg
Jon. a-p umx. ['eopru 3anpstaoB (PKCT), Tei.: 965 2680, e-mail: gszap@tu-sofia.bg
Texunuecku yauepcuter-Codust

CTATYT HA JTUCHHUIIJIMHATA B YYEGHUSA IIJIAH: 3anbokuTenna yueOHa JUCIUILINHA
oT y4eOHus miaH 3a o0yuenue Ha ctyaeHTu 3a OKC ,,6akanaBbp®, cnenuannoct “KoMmoTbpHu
HAayKH M WHXXEHepCTBO, mpodecrnoHanHo HampasieHue 5.3 KoMmyHUKallMOHHA M KOMIIOThpPHA
TEXHHKA, 00s1acT 5. TeXxHUYeCcKn HayKu.

HEJIN HA YYEBHATA JIMCHUIIJIMHA : Crien 3aBbplIBaHE Ha Kypca CTYICHTUTE TpsAOBa /1a
MO3HABAT CHBPEMEHHUTE TEXHOJOTHHU 32 MYJITHUMOJIAJHU B3aUMOJICHCTBUS W M3IOJI3BAHUTE 3a
OCHUTYpSIBAHETO MM METOJHM, Jla MOrar Jla Ipujarat MmoJXOJId U CPelCTBa 3a KOMOMHHUpaHE Ha
uHopMalusg OT pa3IU4YHH TOTOIM C LN Hai-7o0pa WHTEpHpeTanus Ha HaMEpeHusiTa Ha
noTpeouTes.

OINUCAHUE HA JUCHHUIJIUHATA: OcHoBHu Temu: CBIIHOCT HA MYJITHMOJAIHUTE
B3aMMOJCHCTBYUS, MOJAEIM WU MOJAIHOCTH IPH JUAJIOI YOBEK-YOBEK M YOBEK-KOMIIIOTBD;
B3aumoneiicTBue  4OBEK-KOMMIIOTBP C  aBTOMATU3MpAaHO  pa3loO3HaBaHe Ha  o0pasu;
B3auMozeiicTBue YOBEK-KOMIIIOTBP ¢ aBTOMAaTU3MPAHO PA3lO3HABAHE M IEHEPUPAHE HA 3BYLU;
B3anMoneicTBre 4OBEK-KOMIIIOTBP ¢ aBTOMAaTHU3MPAHO Pa3lO3HABAHE M IEHEpUpaHE HA JOIMD;
MyntuMonanHu ycTpoiicTBa 3a BHpTyalHa U J00aBeHa peanHocT; VIHTerpupaHe Ha JaHHM OT
pa3JIMYHM  W3TOYHULM IPU MYJTHMOJAIHUTE CHUCTEMH; MyNnTUMONAIHU YCTPOMCTBA C
paslo3HaBaHe Ha JIBWKECHHME HAa ounTe; MyJITUMOJaIHU YCTPOUCTBA C Pa3lIO3HABAHE HA )KECTOBE U
JBUKEHHE Ha TsU10; MyIATUMOJAIHU YCTPOMCTBa C pa3lo3HaBaHEe Ha €MOLMU B M300pakeHus U

3BYK.
HPEAINIOCTABKM: Maremaruka, KommiorspHa nepudepusi, KommorspHa rpaduka.

METO/ 3A NPENTOJABAHE: Jlekuuu ¢ M3M0I3BaHE HAa IPOEKTOP M BHUJEONPE3CHTALUSA,
1a00paTOpHU YNpaXHEHUsI 3a Ch3/laBaHe, aHAJIM3 U JUCKYCUH HAa KOHKPETHU NMPUMEpPH, KypcoBa
paboTa c onucaHue U 3alluTa.

METOJIU HA U3IWTBAHE U OLIEHSBAHE: M3nut mo BpemMe Ha M3MUTHATa CECHf,
MUCMEHU OTTOBOPH HAa TEOPETHYHHU BBIIPOCH, Ka3yCcH M 3ajlaud B JBa akajgemMuuHu yaca (80%),
OLIEHKAa OT HU3IBJIHEHHE Ha WHAMBUAYaJHU 337a4yd, pa3paboTBaHUW IO BpeMe J1abopaTopHU
ynpaxHenus (20%).

E3UK HA IPEINIOAABAHE: anrnuiicku

IHNPEIMOPBUYNUTEJIHA JIMTEPATYPA: 1. Web caiir Ha kypca B cucTeMara 3a e-00yuenre Moodle
na ®KCT; 2. Shneiderman, B, C. Plaisant, M. Cohen, St. Jacobs, N. Elmqvist, N. Diakopoulos, Designing
The User Interface: Strategies for Effective Human-Computer Interaction, Pearson, 2016; 3. Sharp H., J.
Preece, Y. Rogers, Interaction Design: Beyond Human-Computer Interaction, John Wiley & Sons, 2019;
4. Maragos P., A. Potamianos, P. Gros, Multimodal Processing and Interaction: Audio, Video, Text,
Springer, 2008; 5. Norman D., The Design of Everyday Things: Revised and Expanded Edition, Basic
Books, 2013.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaunmenoBanue Ha yueOnata qucimmnaa: | Kox: BCSCe24.1 Cemectsnp: 8
PasnpeneneHu cucTeMH 1 KOMIIIOTbPHHU
KOMYHHMKAIIMH
Bun Ha o6ydenuero: Cemectpuanen xopapuym: | bpoit kpenuru: 4
Jlextuu (J1), JlabopaTopHU/ceMuHApHU JI - 20 yaca
ynpaxuaenus (JIY/CY) Cy-5
N3bupaema kypcosa padota (KP) JIY — 10 yaca
JIEKTOP(M):

ITpod. a-p umx. I'puma Cracos (DEA), Ten.: 032 659724, e-mail: gvs@tu-plovdiv.bg
TY-Codust, ®unuan [Lnosaus

CTATYT HA JMCHUIIJIMHATA B YYEBHUS TIJIAH: N36upaema yueOHa TUCIMIUIMHA OT
yueOHus 1u1aH 3a oOyuenue Ha crtyaeHTd 3a OKC ,0akanaBbp®, crnenuanHocT “KommoTbpHH
HayKd M WHXXEHEepCTBO ~, mpodecuonanHo Hamnpasienue 5.3 KomyHuKanmoHHa W KOMIIOTBpPHA
TeXHHKA, 00nacT 5. TexHuuecku HayKu.

HEJIN HA YYEBHATA JUCHHUIIJIMHA : Cren 3aBbplIBaHe Ha Kypca CTYICHTHTE TpsiOBa aa
uMaT 0a30BM MO3HAHMS B 00JACTTa HA apXUTEKTYPHUTE HA paslpeAeNieHHd CUCTeMH Oa3upaHu Ha
KIIMEHT-CHPBBP NpuiiokeHus, yed texuonoruu, P2P, SOA, REST. Jla npuno6usit coOCTBEH ONMUT
[IPU IPOSKTUPAHETO U PEATU3UPAHETO HA PA3MPEICICHN TPUIOKEHUS.

OIMUCAHUE HA JUCHHUIJIUHATA: OcHoBHM TemH: BbBelneHue B pasmpenesieHUTe
cUCTeMH 3a 00paboTka Ha mH(popMmalms. XapayepHu U copTyepHH acleKTH Ha Mojesa KIHEeT-
CbpBBbp. KOMYHHMKAIMOHHM TPOTOKOJIM OT TNPWIOXKHUSA cioid. Middleware mnpoTokonmu u
paznpenenenu npuinoxenus - RPC, RMI, MQS. Pa3npenenenu npouecu: KIueT-chpaBap, HUIIKH,
MUTpHpaml Koa, copryepHu areHTH. Mimena m anpecu mipu pasmpeneneHute cuctemu - DNS,
X.500. CunxpoHu3supaHe Ha pasnpejeneHu cucremu. CbrilacyBaHe U periukanus. Pasnpenenenu
¢aitnoBu cucremu (NFS, Hadoop, VMFS). Bupryanuu kommiorspau mpexu. CodryepHo
nepunupanu mMpexu (SDN). CurypHocT B pa3npefeseHUTe CUCTEMH - MOJUTUKH U MEXaHU3MH.
VYeb 6asupanu paznpeneneHu cuctemu. Yed ycmyru SOA, REST — apxutektypa u meronu 3a
usrpaxaane Ha pasnpenenenu cucreMu. O6maunu nzuucienus (Cloud Computing) — laaS, PaaS,
SaaS. I'onemu o6emu ot nannu (Big data) u Untepuer Ha Hemata (IoT).

HPEJAIIOCTABKMW: bazosu nporpamuu e3und, CUTHAIA U cUcTeMU, KOMIIOTBPHU CHUCTEMH,
OcHOBHU Ha MPEXKOBHUTE TeXHOIO0TUH, [Iporpamuu cpeau.

METO/I 3A TIPENNOJABAHE: Jlekuuu ¢ W3M0A3BaHE Ha CIAWIOBE W JIEMO-TIPOrpami,
1a00paTOPHUTE YIPAKHEHHS C TIPOTOKOJIM U KypcoBa padoTa ¢ OMMCAHUE U 3aIlUTA.

METOJIN HA M3IMUTBAHE U OLIEHABAHE: o6ma omeHka oT Tekymiara paboTta mpe3
ceMecTbpa U MUCMEH U3NUT. Ta3u olleHKa € popMupaHa oT 3 ChCTaBKU C KOE(DUIIMEHTH Ha TEXKECT
cboTBeTHO: 20% OT TeKyIaTa OlleHKa OT JJabopaTopHuTe ynpaxuenus, 20% ot kypcoBa pabota u
60% ot u3nura.

E3UK HA IPEINIOAABAHE: anrnuiicku

INPEINNOPBLUYUTEJIHA JIMTEPATYPA: 1. Maarten Van Steen, Andrews S. Tanenbaum.
“Distributer Systems” Third edition, Pearson, 2017, ISBN: 978-90-815406-2-9; 2 Dan Marinescu
,,Cloud Computing. ,,Theory and practice*, Elsevier, 2013, ISBN: 978-0-12404-627-

6. 3. James F. Kurose, Keith W. Ross, “Computer Networking. A Top-Down Approach”, 7th
edition, Pearson, 2017, ISBN-13: 978-0-13-359414-0. 4. George Coulouris et al. "DISTRIBUTED
SYSTEMS. Concepts and Design” Fifth Edition, Addison-Wesley, 2012, ISBN 13: 978-0-13-
214301-1.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HanmvenoBanue Ha yueOnara nucuumuinHa: | Kog: BCSEe24.3 Cemectbp: 7
buoundopmaruka
Bun Ha 00yueHuero: Cemectpuanen xopapuym: | bpoit kpeautu: 4
Jlexmmm (J1) JI — 20 yaca
JlaGopaTopHu/ceMuHapHH ynpaxuenus |[CY -5
(JIYICY) JIY — 10 gaca
Kypcosa pa6ota (KP),
JIEKTOPHN):

Jow. x-p umx. Crena Berosa, (DKCT), Ten.:9653471, e-mail: st.vetova@tu-sofia.bg
Texuuuecku yauBepcuter-Codus |

CTATYT HA JUCHHUIIJIMHATA B YYEGHMUSI TIJIAH: CBoGoano nzbupaema AUCIUIUIMHA 32
PEOBHM CTYJCHTHU MO crenuaaHocT “KoMmioTbpHO U codTyepHO MHKeHepcTBO BBB dakynrera 1mo
Kommtorspau cuctemu u texuonorud Ha TY-Codus 3a oOpazoBaTeIHO-KBATH(PUKAIMOHHA CTENEH
“GakanaBbp”.
HEJIM HA YYEBHATA JUCIIUIIJIMHA: OcHoBHaTa 1€ Ha Kypca € CTyCHTUTE J1a PUA0OUIT
3HaHUs B 001acTTa HAa OMOMH(pOpPMATHKATA U /1A TIOTyYaT MPaKTHYECKH YMEHHS 3a paboTa ¢ 6a3u JaHHH
¢ OwuornormuyHa uH(OpMalus, MOAPABHSABAHE W ONpEAeNsHEe Ha CXOICTBO MEXAY OHOIOTHUYHU
IIOCJIEZIOBATEIHOCTH, CEKBEHUpPAHE, NPOBEX/JIAaHE Ha aHalu3 Ha MEAMLIMHCKM H300pakeHUs 4pe3
OMOMEIUITMHCKY TaTdhopMu 3a 00pa3Ha AMATHOCTHKA.
OINMNCAHUE HA JUMCIWMIIVIMHATA: JlucuumiauHata HpeJocTaBsl B CHCTEMaTU3UpaH U
KOMITpEeCUpaH BUJ TCOPETUYHU U IPAKTUUECKU 3HAHUS B 001acTTa Ha OMOMH(pOpPMATHKATA: TPOTEHHOBH
u JIHK mociienoBarenHoctr, 6aHKu Ha OMONIOTHYHA WHQPOPMAIHUS, ONPEISIITHE Ha (PHIOTCHETUIHHUTE
BpPB3KH, CTPYKTypaTa Ha POTEUHA, IPOTHO3UPAHE HA IPOTEMHOBATA CTPYKTYpa, TeHu, nporeomu, JJHK
MHUKPOUYHUIIOBE, FTEHHU KapTH, XpPOMO30OMHHU KapTH U KapTH Ha NOCIIEA0BAaTEIHOCTH, IOJAPAaBHIBAHETO HA
MOCJIEIOBATEIHOCT, JUHAMUYHO MPOTrpaMUpaHe 3a ONTHUMAJIHO MOJIPpaBHABAHE Ha IOCJIEA0BATEIIHOCTH
no 1Boiiku, [logpaBHsBaHE HA MHOXKECTBO IOCJIEIOBATEIHOCTH, CKPUTH Mojienu Ha MapkoB (HMM),
(GuIIOreHeTUYHM IbpBETa U METOJIU 3a IPYNUpPaHE, CTAOMIIHOCT U CI'bBaHE Ha MPOTEHHA. CTAOMIIHOCT U
JIeHaTypalysi Ha IPOTEUHH.
NPEANOCTABKM: Xumusi, [Iporpamupane 1 u3non3sane Ha kommrorpu (dact I, 11, 111), TIporpamuu
e3unin (OOEeKTHO-OpUEHTHPAHO MTporpaMupane), basu ot nanuu.
METO/Z 3A TIPENNOJABAHE: JIekuuoHHHAT MaTepuan ce€ IpenojaBa ¢ M3IMO0J3BAaHETO Ha
MyJATUMEINMHA TeXHUKA. JlabopaTOpHUTE yNpa)XHEHHs C€ W3IBJIHABAT B KOMIIOTHPHU 3aJIH IO
pa3paboTeHn MaTepHali U MOJI PbKOBOJCTBOTO Ha MPEIoiaBaTes.
METOJN HA U3IIUTBAHE u ounensBane: [lucmen usnur.
E3uk Ha npenoaasane: boirapcku
IIpenopruntenna JUTEPATYPA:1. S. Balamurugan, S., Krishnan, A., Goyal, D., Chandrasekaran,
B., Computation in Biolnformatics Multidisciplinary Applications, Wiley-Scrivener, 2021. 2.
Baxevanis, A., Bader, G., Wishart, D., Bioinformatics, Hoboken, NJ: John Wiley & Sons, Inc., 2020. 3.
Alberts, B., Johnson, A., Lewis, J., Morgan, D., Raff, M., Roberts, K., Walter, P., Molecular biology of
the cell, Garland Science, 2015. 4. Pevsner, J.,Bioinformatics and Functional Genomics, John Wiley &
Sons Inc, 2015.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaumenoBanue Ha yuebnarta qucimmnaa: | Kox: BCSCe25.1 Cemectsnp: 8
HNHTeIMreHTHH CHCTEeMU
Bua na o6ydenuero: Cemectpuanen xopapuyMm: | bpoit kpeautu: 4
Jlexumu (J1), JlTabopaTopHu/ceMuHapHHA JI - 20 yaca
ynpaxknenus (JIY/CY) CY —5yaca
N3bupaema kypcora padota (KP) JIY —10 gaca

JIEKTOP(N):

[Tpod. a-p umx. Pymen Tpudonos (PKCT), Ten.: 965 32 07, e-mail: r_trifonov@tu-sofia.bg
Texunuecku yauepcuter-Codust

CTATYT HA JTNCHUIIJINMHATA B YYEBHUSI TIJIAH: N36upaema yaeOHa JUCIUTIIIMHA OT
yueOHus 11aH 3a 00ydeHue Ha ctyneHTH 3a OKC ,,6akanaBbp*, cienuanyoct “KoMmoTbpHO Hayku
U MUHXXEHEPCTBO”, mpodecnoHanHo HanpasiieHue 5.3 KoMyHUKallMOHHA U KOMIIOTbPHA TEXHUKA,
Ob6mnact 5. TexHu4YeCcKH HAyKHU..

HEJIN HA YYEBHATA JUCHUIIJIMHA: [lenTta Ha yueOHaTa TUCHUIUIMHA ,, /A Hmenucenmuu
cucmemuy ‘€ CTyJEHTHUTE JIa YCBOAT JOOpE pa3iiMuHU TEXHUKH 32 ThPCEHE, pa3Mo3HaBaHE Ha ped U
oOpa3u 3a J1a Morar jJa u30epar noJaxo/sila TEXHUKa, KOSATO Ja s MpuiaraT Ha npakThka. Te e
U3TPAJAT YMEHUS J1a BKIIOYBAT MOJAOOHH MOJXOIU MPHU pa3paboTBaHE UM YCHBBPIICHCTBAHE HA
WHTEJUTCHTHU CHCTEMH M Jia TMPUAOOUAT JOCTAThYHO 3HAHMS 3a MO-HATATBHIIHO M3ydyaBaHE HA
KOHKPETHH HampaBleHUS HA U3KYCTBEHUSI MHTENIEKT U J1a TU M3IO0J3Ba MPU Ch3/1aBaHETO HA HOBU
CUCTEMH.

OIIUMCAHUE HA JUCHHUIIJINHATA: Pasrnexaar ce JOTHYECKUTE U MPEXKOBU MOJEIU 3a
MpEACTaBsHE HA 3HAHMATA, MPOAYKIHOHHM U (PpperiMoBu mojnenu. Paszmura nmoruka. Tepcene B
MPOCTPAHCTBO Ha ChCTOAHUATA. EBpucTHUHO TbpceHe. PexypcuBHO ThpceHe. OOpaboTka Ha
€CTECTBEH e3uK. Pa3no3naBane Ha 00pa3u. ExcniepTHu cuctemu.

HPEJAITIOCTABKM: , IIporpamuu cpenn”, ,,JIporpamuu e3unu‘ u ,,JI3kycTBEH MHTENEKT®.

METO/J 3A TIPEINNOJABAHE: Jlekiuu ¢ u3noi3BaHe Ha CJaifioBe U JAEMO-TIPOTPaMHU,
nabopaTopHU yNpaKHEHUsSI U aKo € n30paHa KypcoBa paboTa ¢ OMHCaHKE U 3aluTa.

METOAMN HA M3INWUTBAHE WU OHEHSABAHE: nBa xonTpomHum Ttecta (obmo 70%) u
nabopatopHu ynpaxHenus (30%).

E3UK HA ITPEITOJABAHE: anrnuiicku

INPENOPHLUYUTEJHA JIUTEPATYPA: 1. Stuart Russell, Artificial Intelligence: A Modern
Approach, 3Rd Edition, Pearson, 2015, 1164 p., ISBN-10: 9789332543515; 2. Denis Rothman,
Artificial Intelligence By Example: Develop machine intelligence from scratch using real artificial
intelligence use cases, Packt Publishing, 2018, 490 p., ISBN-10 : 1788990544 3. Bnagumup
Horos. 3KyCTBEH HHTENEKT U eKCIepTHH cucTem, 2014,
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaumenoBanue Ha yuebnarta qucimmnaa: | Kox: BCSCe25.2 Cemectsnp: 8
IIporpamupaHe Ha BrpajieHu CHCTEMH
Bua na o6ydenuero: Cemectpuanen xopapuyMm: | bpoit kpeautu: 4
Jlexumu (J1), JlTabopaTopHu/ceMuHapHHA JI - 20 yaca
ynpaxknenus (JIY/CY) CY —5yaca
N3bupaema kypcoa padota (KP) JIYV —10 gaca

JIEKTOP(N):

ITpod. n-p Jauuena INonea (PKCT), ten.: 965 2338, e-mail: dgoceva@tu-sofia.bg
Texunuecku yauepcuter-Codust

CTATYT HA JTNCHUIIJINHATA B YYEBHMUSI IIJIAH: N36upaema yueOHa JUCITUTIIIMHA OT
yueOHus TutaH 3a oO0yudenue Ha cryaeHtu 3a OKC ,,0akanmaBwp®, cnenuamHocT “KoMmioThpHU
HAayKH M WHXXEHepCTBO™, mpodecrnoHanHo HampasieHue 5.3 KoMmyHUKallMOHHA M KOMIIOThPHA
TEXHHKA, 00J1acT 5. TexHU4eckn HayKu.

HEJIA HA YYEBHATA JUCIHUIIJIIMHA: Ilenra Ha auCUMIUIMHATA € Ja JajJc 3HAHHS Ha
CTYJICHTUTE 110 OCHOBHHUTE MPOOJIEMHU HA TPOTPAMUPAHETO U TPOCKTUPAHETO HA BIPAJICHH CUCTEMU
OT pa3BOEH THUII, CBbP3BAHETO HAa KOMIIOHEHTHA 0a3a U U3rpakJIaHEeTO Ha MPEXKOBa KOMYHUKAIIHS
MEXIy CMapT yCTPOICTBA U3TpaZeHN Ha 0a3a JIOTMKa OT MHTEPHET Ha Hellara.

OINIMCAHUE HA JUCHUIIVIMHATA: Mscrto u pojii Ha CUCTEMUTE 3a BIrpa)xJaHe B
ChbBpeMEHHHUsI JKMBOT; Kracudukanmss M XapaKTepUCTUKA HAa CHBPEMEHHUTE CHCTEMH 3a
BrpaxkaaHe, ChOUpaHe Ha JaHHU U yrpasieHue; CUCTEMH ChC CTaHapTHA apXuTekTypa; Cucremu
U3TPAZICHN BHPXY €ITHOYMIIOBA apXUTEKTYpPa; BHJIOBE BIPAJICHU CHUCTEMH 3a pa3BOiiHA JACWHOCT;
[Tpunarane Ha BrpajJieHd CHUCTEMHU B peaiHa cpena; Paborta B peamHo Bpeme; Opranuzaius u
CTPYKTypa Ha BrpajeHu KommoTpw; Kiacupukanmus u XapakTepUCTHKH Ha TepupepHU
ycTpoiicTBa; AHanoroBa BxoaHo u3xonna mepudepus; IIporpamMHO ympaBiseM BXOA — U3XO],
NPOTOKOJIM W JIpaiiBepH; MPEKbCBAHHS — allapaTHW M MPOTPaMHU MEXaHH3MH; MPOTOKOJIM Ha
KOMYHHUKAIIMSI MEXIY BrpaJIecHUTE CUCTEMH; CBbP3BaHE Ha CTaHJapTHA nepudepus — MpuMepu;
Codryep 3a pazpaboTka, onepanioHHu cucteMu U padora ¢ Arduino, Raspberry Pi, NodeMCu,
Intel Edison, STM8 wu npyru. AcemOnepHH e3ULIM U aceMOJep BbB BrPAJCHUTE CHCTEMH.
[Iporpamuo noacurypsisane upe3 esurute C, C++, Python, Java, Processing, Lua, Html, CSS,
JavaScript u apyru.

HNPEANNOCTABKM: Iudposa CxemorexHuka, Mukpormnponecopaa CxemorexHuka , [lporpamun

e3ulid. BeBeaeHue B nporpaMmupaHeTo, bazoBu nporpaMHu C€3ULHU.

METO/J 3A TIPEINNOJABAHE: Jlekiuu ¢ u3nof3BaHe Ha CJaiifioBe U JEMO-TIPOTPaMHU,
nabopaToOpHUTE YIIPAKHEHUS C MPUIIOKEHUE Ha MAKETH U MOJIEIIH.

METOJN HA U3IIUTBAHE U OLHEHSABAHE: Tekyia oreHka.
E3UK HA HIPEINIOAABAHE: anrnuiicku

HPENOPBYUTEJHA JIUTEPATYPA: 1. http : //www.msdnaa. net/curri culum/pfu . aspx?5 96 |

2. https://www.arduino.cc/ 3. https://www.raspberr)'pi.org/ 4. http://nodemcu.readthedocs.io/en/latest/ 5.
http://www.instructables.com/ 6. Usanos N.E., O. MapunoB, MukpormporecopHa Texuuka 1 gacp, TY
Codus 2008 7. Liu, J., Real Time Systems, Prentice Hall, 2000 8. Heath S., Embedded Systems Design,

s.e., Newnes, Elsevier, London, 2003 9. Ganssle J. at al., Embedded Hardware, Newnes, Elsevier, London,
2008 10. Labrosse J. at al., Embedded Software, Newnes, Elsevier, London, 2008 11. Laplante Ph., Real-
Time Systems - Design and Analysis, 3'd ed., IEEE Press, 2004
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaunmenoBanue Ha yueOnata quciumnna: | Kox: BCSCe25.3 Cemectsnp: 8
BupryaJsana peajgnoct
Bun Ha 00y4enuero: Cemectpuanen xopapuym: | bpoit kpenurtu: 4
Jlexumu (JI), JTabopatopHu/ceMuHapHu JI - 20 yaca
ynpaxkuenus (JIY/CY) CY —5yaca
N3bupaema kypcosa padota (KP) JIYV —10 gaca

JIEKTOP(N):

Hom. a-p umk. Arara Manonosa (OTK), ten: 965-2274, e-mail: amanolova@tu-sofia.bg
Texuuuecku yauBepcuret — Codust

CTATYT HA JUCHHUIIJIMHATA B YUYEBHUS IIJIAH: CpoGonHo m3bupaema ydeOHa
JTUCITUIIMHA OT y4eOHUs TutaH 3a oOydeHue Ha cryaeHtu 3a OKC ,,0akanaBbp®, CrEIUATHOCT
“KoMOIOThpHH HAyKH M HWHXEHEpCTBO  (0OydeHHE HAa AaHIJIMICKU €3HK), MPOQPECHOHAITHO
Hanpasienue 5.3 KoMmyHHKaMOHHA U KOMITIOThPHA TEXHHKA, 001acT 5. TexHn4eckn HayKH.

HEJIN HA YYEBHATA JUCHUIIINMHA : OCHOBHMTE 11€JIM Ha AUCLUIUIMHATA Ca U3y4aBaHETO
Ha BHJIOBET€ CHCTEMH 3a BHUPTyajHa PEAJTHOCT, TEXHUTE KOMIIOHEHTH M pa3paboTkara Ha
MIPUJIOXKEHUS 32 BUPTYaTHA M pa3IIMPEHA PEATHOCT.

OINMNCAHUE HA JUCHHUITJIMHATA: B pamkure Ha Kypca ce U3y4yaBaT pa3jM4HU BHUJIOBE
CUCTEMM 3a BHUPTYyaJlHA DPEATHOCT M TEXHUTE KOMIOHEHTH. CTYAEHTUTE C€ 3all03HaBaT C
U3TPAKIAHETO U [IPEICTABIHETO Ha BUPTYAJIHU CLIEHU. Pa3riexaaT ce TEXHUKU 3a CTEPEOCKONINYHA
BU3yaJIM3alisl U B3aUMOJICHCTBUE C BUpTYyaIHarta cpefa. [1o Bpeme Ha 1abopaTopHUTe yIpaXKHEHUs
CTYACHTUTE pabOoTAT C pa3IM4HU CUCTEMH 3a BUPTyallHa PEATHOCT U pa3paboTBAT NPUIOKEHNUS 32
TAX.

OcHoBHM Temu: CTEpEOCKONHMYHO 3pEHUE U BB3IPUATHE 3a AbJIOOYMHA, TEHEpUpaHE Ha
CTEPEOCKONMYHU JIBOMKHU, CTEPEOCKONUYHM aucivie; Crneunaiu3supaHd BXOAHO-U3XOJHU
ycrpoiictBa; OCHOBH OT KOMIIOThpHAaTa rpaduka — MpeAcTaBsiHe HAa OOEKTH, TpaHChOpMaluH,
OocBeTJieHHe, TpapuyeH KOHBeilep, weabpu, rpad HaA CHEHa, ONTUMHU3MpAHE Ha
NPOM3BOUTENHOCTTA; 3acHuuyaHe Ha cONBCHUM U cuMyiaupaHe Ha ¢usuka; [lorpeOurencku
uHTepdeiicu BbB BUPTYyalHa peanHocT; Pasmpena peaaHocT.

Cpena 3a pa3paborka — Unity Game Engine, Visual Studio
HNPEAINOCTABKMH: O0eKkTHO OpHEHTUPAHO POrpaMupane, AITOPUTMHU U CTPYKTYPU OT JIaHHH.

METOJ 3A TIPENIOJABAHE: Jlekuuu ¢ M3M0J3BaHE Ha CiaifioBeé W JEMO-TIPOrpPaMU,
71a00paTOpPHUTE YNPaKHEHHsI B KOMIIOThPHA 3ajla ¥ CHelHaIU3UpaHo 000py/ABaHE 3a BUPTYyalHa
pEaTHOCT U IPAKTHYECKa 3a/1a4a C ONMCAaHUE U 3allINTa.

METO/IN HA UBIIUTBAHE U OLLEHABAHE: Enna enHo4yacoBa NUCMEHa TEKYILA OL[EHKA
B Kpast Ha ceMecTbpa (50%) u npaktudecka 3agaya (50%).

E3UK HA ITPEITIOJIABAHE: anrnuiicku

HPENOPBYUTEJHA JIMTEPATYPA: 1. Gerard Jounghyun Kim, Designing Virtual Reality
Systems. The Structured Approach, Springer, 2005; 2. Grigore Burdea, Philippe Coiffet: Virtual Reality
Technology, Second Edition, John Wiley & Sons, 2003; 3. Steven M. LaValle, Virtual Reality, Cambridge
University Press, 2017.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaunmenoBanue Ha yueOnata quciumnna: | Kox: BCSCe26.1 Cemectsnp: 8
HNHoBanuoHeH MEHHKMBHT U
npeanpueMayecTBo
Bun Ha o6ydenuero: Cemectpuanen xopapuym: | bpoit kpenuru: 4
Jlexunu (JI); Cemunapuu ynpaxuenus (CY); [JI — 20 gaca
N3bupaema kypcosa padora (KP) CY —154aca

JIEKTOP(M):

Jor. n-p Bepounka Crosaosa (DKCT), ten.: 965 32 85, e-mail: vvstoyanova@tu-sofia.bg
Texunuecku yauepcuter-Codust

CTATYT HA JMCHUIIJIMHATA B YYEBHUA TIJIAH: N36upaema yueOHa TUCIIUIUIMHA OT
yueOHus 1u1aH 3a oOyuyeHue Ha ctyaeHTd 3a OKC ,6akanaBbp®, crenuanHocT “KoMmoTbpHU
HayKd W WHXKEHEPCTBO’, mpodecroHanHo HampasieHue 5.3 KoMyHuKalmoHHAa M KOMITIOThpPHA
TeXHHKA, 00nacT 5. TexHuuecku HayKu.

HEJIU HA YUEBHATA JUCHUIIVIMHA: /lucuuriinHata ¥Ma 3a LENT CTYACHTHTE Jaa
OpunoOUAT TEOPEeTUYHM M TPAKTUYECKH 3HaHUS B o0JllacTTa Ha HMHOBAallMUTE U
npeanpuemadectsoTo B I'T cekTopa, KOUTO J1a CIIOMOTHAT 32 U3TPaXKAaHe Ha MPEANPUEMAdeCKu 1yX
Y YMEHUS U J1a HaMepsIT MPUIOKEHHUE MTPH Ch3/1aBaHETO U BHEAPSIBAHETO HA BUCOKOTEXHOJIOTHUHU
MHOBAIINU KaTo 6’I)IICHII/I HHXXCHCPHU..

OIINCAHUE HA JUCHUIIJIMHATA: OcHoBHU TeMH: M IKOHOMMKA HAa 3HAHUETO; IbpKaBHA
MOJIUTUKA B 00J1acTTa Ha HHOBAIUUTE; CHITHOCT M ChIbpPXKAaHUE HA HHOBAIMOHHHUS MCHHU[)KMBHT;
Knacudukanuss Ha wnHOBammute; MHOBamwoHeH mpouec; MuoBanmuoHeH nuKwI, OTBOpeH u
3aTBOPEH MoOjiel Ha uHoBanuuTe; CTpaTernyecKo YNpaBIEHUE HA HWHOBAIIMUTE B MAaJKUTE,
CpPEeIHMTE U rOJIEMHUTE opraHu3anuu; MHoBanuu u npennpueMayectBo; Bugose npeanpuemaun u
posisiTa MM B HMHOBAIlMOHHATA WKOHOMHUKA; VIHOBAIlMOHHM CTPYKTypH; YTpaBJIeHHE Ha
MHOBallMOHHU NTpoekTH; Ch3/1aBaHe U ynpaBieHue Ha Start up.

HNPEJAINOCTABKM: Teopus Ha yripaBlI€eHUETO, MUKPOUKOHOMUKA, YIIPABICHUE, MAaTEMAaTUYECKU
aHajau3, TEOpPUS Ha BEPOATHOCTUTE M MAaTeMaTHU4eCKa CTAaTUCTUKA, TCOPETUYHU OCHOBU Ha
KOMIIFOTBPHUTE HAayKH, KOpPIOPAaTHBHA AapXUTEKTypa, KOMIIOTHBPHU CHUCTEMH, MPEKH,
TEJIEKOMYHUKAIMH, NTHPOPMAIIMOHHU CUCTEMH 3a ynpasieHue Ha IT xommanus, uHGopMaTuka, ,
WHyCTPUAJIHU IPOU3BOACTBEHU CUCTEMU.

METO 3A NTPENNOJABAHE: Jlekuuure M CEMUHapHUTE YIPAXHEHUS CE MPOBEXKIAT C
MIOMOIIITA HA MYJITHMEIWEH IPOEKTOp, KaTO Ce W3JlaraT CTPYKTypara Ha JIEKIHATa, OCHOBHHU
oTpesieNieHus1, MoJIeH, GopMyIH, TpapuKH, TAOIUIH, aIrOPUTMH, GUTYpH .

METO/IU HA U3IIUTBAHE U OLHEHSABAHE: Onenkara ce ¢hopMmupa OT TpU ChCTaBKH:
OIICHKAa Ha CEMHHAPHU yMpaXHeHHs ¢ KoepuIieHt Ha Texect (.1, orieHka Ha KypcoBara padora ¢
koedureHT Ha TexxecT (.2 ¥ OIleHKa Ha U3MHUTEH TeCT ¢ KoeduiueHT Ha TexecT 0.7 .

E3UK HA IPEINIOAABAHE: anrnuiicku

ITPEIIOPBYUTEJIHA JIMTEPATYPA: 1. P. Druker, Innovation and Entrepreneurship, 2006; 2. R.
Hisrich , C. Kearney, Managing Innovation and Entrepreneurship, 2017; 3. E. Ries, The Lean Startup: How Today's
Entrepreneurs Use Continuous Innovation to Create Radically Successful Businesses, 2011; 4. H. Neck, C. Neck, E.
Murray, Entrepreneurship: The Practice and Mindset, 2019; 5. M. Chouteau, J. Forest, C. Nguyen, Science,
Technology and Innovation Culture (Innovative, Entrepreneurship, Management: Innovation in Engineering and
Technology), 2018; 6. T. Mazzarol, Entrepreneurship and Innovation, Springer Texts in Business and Economics,
2020; 7. MIT Sloan Management Review, 2020; 8. Harvard Business Review: Management Tip; 9. E. Carayannis,
Encyclopedia of Creativity, Invention, Innovation and Entrepreneurship, 2013.
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XAPAKTEPUCTHUKA HA YYEBHATA JUCHUMIIJIMHA

HaunmenoBanue Ha yueOnata quciumnsa: | Kox: BCSCe26.2 Cemectsnp: 8
MeHUKMBHT HA NPOEKTH B
nHGPOPMAIMOHHUTE TEXHOJIOTHH

Bun Ha o6ydenuero: Cemectpuanen xopapuym: | bpoit kpenuru: 4
Jlexunu (JI); Cemunapuu ynpaxuenus (CY); [JT — 20 gaca
N3bupaema kypcosa padora (KP) CY —154aca

JIEKTOP(M):

[Tpod. a-p umk. Orasta Hako (PKCT), Ten.: 965 3613, e-mail: nakov@tu-sofia.bg
ot n-p unx. MBan Crankos (PKCT), Tein.: 965 2682, e-mail: istankov@tu-sofia.bg
Texanuecku yauepcuretr-Codust

CTATYT HA JTUCIIMIIJIMHATA B YYEBHUSA IJIAH: M36upaema yueOHa AUCIUTUINHA OT
yueOHus TutaH 3a oOydenue Ha cryneHTH 3a OKC ,6akamaBwp®, crenuanHocT “KoMmMmoTbpHU
HAayKH M WHXXEHepCTBO, mpodecrnoHanHo HampasieHue 5.3 KoMmyHUKallMOHHA M KOMIIOThpPHA
TEXHHKA, 00J1acT 5. TexHu4eckn HayKu.

HEJIN HA YYEBHATA JUCHUIIJIMHA : KypchT 3am103HaBa CbC CIOKHUS U MHOTOCTPAHEH
npolec Ha ymapaBleHHE Ha MPOEKTH B WH(POPMALMOHHUTE TEXHOJOTHWH, BKJIIOYBAIL BBIIPOCH
CBBP3aHU OT €/IHa CTpaHa ¢ (PYHKIIMOHAIHOTO MMPOEKTUPAHE HAa CUCTEMAaTa U OT JIpyra ¢ AeHHOCTH
CBBbP3aHU C Ha IIPbHB MOTJIE/l CTPAHUYHH, HO C FOJIIMO 3HaUY€HUE 3a KpalHUs ycrex 0OCTOSITENICTBa,
KaTo ONpezessiHe Ha ICHXOJOTMYecKaTa ChbBMECTHMMOCT MEXJy UWIEHOBETE Ha pa3paboTBalus
€KUII, OCUTYpsIBAaHE Ha 3allUTaTa Ha LsjgaTa CUCTeMa OT HpoOMB M Apyru. JucuummHara e
HPUII0KHO OPUEHTHPAHA KaTo MO-TOJIsIMaTa 4yacT OT PAa3IJIeKAaHUTE TEMH Ca CBbP3aHH ¢ IPUMEPH
OT IIPaKTUKAaTa HA PA3JIMYHU HAIIU U 9YKIH PUPMH.

OIMNCAHME HA JTMCIIMIIJIMHATA : OcHOBHM KOHLENIUHU U CTPATETUN 32 U3rpaXkJaHe Ha
nH(pOPMaLlMOHHU cucTeMH; TexHonoruu 3a Obp30 ch3gaBaHe Ha codryepHu mnpoektu (Rapid
Application Development — RAD); Yupasnenue Ha IT npoekTu U OlEHKa Ha yIpPaBJICHHETO Ha
puck npu IT npoektn; Monenupane u mIaHupaHe Ha npoueca Ha MeHHUKMBHT Ha IT mpoekrtn.
OreHka Ha MCUXOJIOTHYECKUTE (PaKTOpU B Mpoleca Ha (JopMUpaHe Ha eKHIl, ABTOMAaTH3alMs Ha
mpoiieca Ha pa3paboTka, ynpasieHue u onenka Ha [T npoektu; 3amnaxu ksM curypHocrra Ha [T
CHUCTEMMTE, OCHOBHU THUIIOBE aTaKU KbM TSIX U HAUMHUTE 32 IPEOJOJISIBAHETO UM..

MNPEAIOCTABKM: Iporpamuu e3unu, [Iporpamuu cpeau, Web nporpamupane.

METO/l 3A INTPETTOJABAHE: Jlekuny B MylITUMEIUEH BapUaHT, U3IIbIIHEHUE Ha 3a/laHus 3a
71a00paTOPHU yNIPAKHEHHUSL.

METOJIN HA U3ITUTBAHE U OHNEHSBAHE: [Tucmed u3nur.
E3UK HA NIPENNOJAABAHE : Aarnuiicku

HNPEINOPBYUTEJIHA JIUTEPATYPA: 1. Boehm B., Rapide Application Development (RAD) Strategies,
USC, Intel Presentation,., Chonkroun M., Developpement rapide d’applications (RAD), Techniques de I’ingenieur, 2010;
2. Farlan M. C., Rapide Application Development with Mozilla, Prentice Hall, 2003; 3. Haag Stephen, Maeve Cummings,
Management Information Systems, McGraw-Hill & Pittsburg State University, 2010; 4. Hugnes J., Leblanc B., Marley Ch.,
RAD, une methode pour delelopper plus vit, 2011; 5. Harvard Business Review on Managing Projects, Harvard Business
School Press, 2009; 6. M. Solomon, Project Management Professional, Fourth Edition, Pearson 2009; 7. lan Sommerville,
Software Engineering, Addison-Wesley Publishing Company, 9th edition, 2010; 8. Heagney J., Fundamentals of project
Management, Fourth Edition, 2011; 9. Andrew P. Sage, Systems Engineering and Management, Principles and Practices,
Second Edition, 2011; 10. Villafiorita A., Introduction to Software Project Management, CRC Press, 2016; 11.Schulte P.,
Complex IT Project Management: 16 Steps to Success, CRC Press, 2013; 12. Carstens D. S., Gary L., Project Management
Tools and Techniques: A Practical Guide, Second Edition, CRC Press, 2020; 13. Boyle G., Design Project Management ,
Routledge press, 2016.
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JIEKTOP(M):

Cexuus ,, IHAUBUAYATHH CIIOPTOBE U CIIOPTHHU UTPH*
cr.up. Pymsana Tawesa; ct.np. Mapuana Tomosa; ct.p. A-p Kanka Bacunesa;
cr.ap. Ilets Apb6oBa; mom. n-p Munena Jlazaposa; cr.np. Banentun Benes;
cr.ap. A-p Jumutsp Jdumos; gou. n-p Mas Hunesa;
ct.up. Mundo Y3yHoB; cT.mp. A-p 'eopru boxkkos; cr.mp. a-p Jloopunka IllanamanoBa; nperr.
JIbuesap Panrenos, npen. Anekcanabp Kanutancku
Cexkuus ,,BoaHn U NIIAHUHCKYU CTIOPTOBE®
cT.p. Anekcanabp Anekcanapos; nou. a-p Acs LlspoBa — Bacunesa; ct.np. Kpacumupa
NBanosa-Kyn3osa; cr.p. Tomop Credanos; cr.np. ['eopru [lanazos; cr.mp. Snuta Paiikosa;
ct.ip. Buxpen Ileitues; cr.np. {oiiuun AHrenos;
npen. Kocko Jlokmamkues (JJDOBC), ten. 965 2300, e-mail: feya@tu-sofia.bg
Texuuuecku ynupepcuter—Codus

CTATYT HA JUCHUIITINHATA B YYEBHUA IIJIAH: 3anbmokuTentHa yueOHa TUCIUTUINHA
oT y4eOHwmsI TUTaH 3a o0ydyeHue Ha cryneHTd 3a OKC ,,0akanaswp®, cienuansoct “Kommoorspad
HAayKH U WHXXEHepCcTBO”, mpodecrnoHanHo HampasieHue 5.3 KoMmyHUKallMOHHA M KOMIIOTHpPHA
TEXHHKA, 00J1acT 5. TeXHUYeCKn HayKH.

HEJIM HA YYEBHATA JUCIHUIIJIMHA: Ilenta Ha o0y4eHHETO MO (pU3UUECKa KyJITypa €
Ype3 METOIUTEe M CpeAcTBaTa Ha (PU3MUYECKOTO BB3MUTAHME Ja CE€ MOBUIIM (U3UIECKaTa
JIeeCIIOCOOHOCT Ha CTyAEHTUTE. JlOMbIHUTENIHUTE CHOPTHU YMEHMS IO ChOTBETHHUS BHJ CIIOPT
LEeNST Ja Ch3/lajaT TpallHUM HABUIM 3a CAMOCTOATEIHM 3aHMMaHUS Mo (uU3MYecKa KyITypa.
W3sBeHuTE CIOPTUCTH J1a 3AILUTAT yecTTa U npectika Ha TY-Codus B CIOPTHU ChCTE3aHUS.

OIMMCAHUE HA JUCHUIIVIMHATA: Crynentute ce oOydaBaT 1O T'bBKaBa MOMYJIHA
cucreMa, cboOpa3eHa C TEXHHTE BB3MOXKHOCTH M >KenlaHus /u3bop Ha cnopt/. IIporpammure
MO3BOJISIBAT YCHBBPILIEHCTBAHE HA YMEHHUATA OT CPEAHOTO 00pa30BaHUE U HAYaIHO OOy4YEHHE IO
nu30panus cnopT. CTyAeHTHTE MOIydaBaT M 3aIbJOOYEHU IO3HAHMUSA IO CHOTBETHHS CIIOPT.
Cnoptausar komiuieke Ha TY-Codus no3BosisiBa a ce MpoBEXIaT MHOI'O BUJOBE CHOPT. 3a€IHO
ChC CIIOPTOBETE NPAKTUKYBAaHM W3BBH CIOPTHHUS KOMILJIEKC, CTyJIEHTHTE ce oOyuyaBaT H
YCBBBPIIEHCTBAT 10 18 BUJa criopT.

METO/ 3A IIPENNOJAABAHE: Ilpu cTpyKTypHUpaHeTo Ha y4eOHOTO ChABbPKAaHUE CE U3IMONI3Ba
MPAKTUYECKH KOMYHHUKATUBEH MOAX0/1 CbOOpa3eH C PYHKIMOHAIHNUTE U (PU3HMUECKHU Bb3MOKHOCTH
Ha CTyJAeHTUTE. MOAYIHUAT IPUHIUI II03BOJISIBA YCBOSIBAHE HA CLIOPTHU YMEHUS B 1aJICHUS CIIOPT.

METOJIU HA M3IIMTBAHE U OLEHSBAHE: IIpoexnar ce TecTtoBe 3a (hu3mdecka
neecrmocoOHOCT. TecToBe 3a yMEHHSITa U IBUTATETHUTE HABUIIM IO BUJIA CTIOPT.

E3UK HA IIPEITIOJIABAHE: anrnmiicku

HPENOPBYUTEJHA JIUTEPATYPA: Meroanuecku nomarajia U MpaBUIHUIM IO BUIOBE
CIIOPT.
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JIEKTOP(M):

Cexuus ,, IHAUBUAYATHH CIIOPTOBE U CIIOPTHHU UTPH*
cr.up. Pymsana Tawesa; ct.np. Mapuana Tomosa; ct.p. A-p Kanka Bacunesa;
cr.ap. Ilers ApboBa; mom. n-p Munena Jlazaposa; cr.np. Banentun Benes;
cr.ap. A-p Jumutsp Jdumos; gou. n-p Mas Hunesa;
ct.up. Mundo Y3yHoB; cT.mp. A-p 'eopru boxkkos; cr.mp. a-p Jloopunka IllanamanoBa; nperr.
JIbuesap Panrenos, npen. Anekcanabp Kanutancku
Cexkuus ,,BoaHn U NIIAHUHCKYU CTIOPTOBE®
cT.p. Anekcanabp Anekcanapos; nou. A-p Acs LispoBa — Bacunesa; ct.np. Kpacumupa
NBanosa-Kyn3osa; cr.p. Tomop Credanos; cr.np. ['eopru [lanazos; cr.mp. Snuta Paiikosa;
ct.ip. Buxpen Ileitues; cr.np. {oiiuun AHrenos;
npen. Kocko Jlokmamkues (JJDOBC), ten. 965 2300, e-mail: feya@tu-sofia.bg
Texuuuecku ynupepcuter—Codus

CTATYT HA JIUCHUIIJIMHATA B YYEGHUSA IIJIAH: 3anbokuTenna yueOHa JUCITUTLIMHA
oT y4eOHus miaH 3a oOyuenue Ha ctyaeHTu 3a OKC ,6akanaBwp®, cnennannoct “KommoTbpHu
HAayKH M WHXXEHepPCTBO”, mpodecuoHanHo HampasieHue 5.3 KoMmyHUKallMOHHA M KOMIIOTHpPHA
TEXHHKA, 00s1acT 5. TexHu4eckn HayKu.

HEJIM HA YYEBHATA JUCIHUIIJIMHA: Ilenta Ha o0y4eHHETO MO (pU3UUECKa KyJITypa €
Ype3 METOIUTEe M CpeAcTBaTa Ha (PU3MUYECKOTO BB3MUTAHME Ja CE€ MOBUIIM (U3UIECKaTa
JIeeCIIOCOOHOCT Ha CTyAEHTUTE. JlOMbIHUTENHUTE CHOPTHU YMEHMS IO ChOTBETHHUS BHJ CIIOPT
LeNST Ja ch3/ajaT TpallHU HABUIM 3a CAMOCTOSATEIHHM 3aHUMaHHUS MO (U3NYECKa KYNITypa.
W3sBeHuTE CIOPTUCTH J1a 3AILUTAT yecTTa U npectika Ha TY-Codus B CIOPTHU ChCTE3aHUS.

OIMMCAHUE HA JUCHUIIIMHATA: Crynentute ce oOydaBaT 1O T'bBKaBa MOMIYJIHA
cucreMa, cboOpa3eHa C TEXHMTE BB3MOXKHOCTU W XenaHus /m36op Ha cropt/. Ilporpamure
MO3BOJISIBAT YCHBBPILIEHCTBAHE HA YMEHHUATA OT CPEAHOTO 00pa30BaHUE U HAYaIHO OOy4YEHHE IO
u30panus cnopT. CTyleHTHTE MOoydaBaT W 3aJbJIOOYEHU IO3HAHMUSA IO CHOTBETHHS CIIOPT.
Cnoptausar komiuiekc Ha TY-Co¢us no3BosisiBa Ja ce NpoBEX1aT MHOIO BUJOBE CIOPT. 3a€AHO
ChC CIIOPTOBETE NPAKTUKYBAaHM W3BBH CIOPTHHUS KOMILJIEKC, CTyJIEHTHTE ce oOyuyaBaT H
YCBBBPIIEHCTBAT 10 18 BUJa criopT.

METO/ 3A IIPENNOJAABAHE: Ilpu cTpyKTypHUpaHeTo Ha y4eOHOTO ChABbPIKAaHUE CE U3IOJI3Ba
MPAKTUYECKH KOMYHUKATUBEH MOIX0/1 CbOOpa3eH C PYHKIIMOHAIHNUTE U (PU3MYECKHU Bb3MOKHOCTH
Ha CTyJAeHTUTE. MOAYIHUAT IPUHIUI II03BOJISIBA YCBOSIBAHE HA CLIOPTHU YMEHUS B 1aJICHUS CIIOPT.

METOJIU HA M3IIMTBAHE U OLEHSABAHE: IIpoexnar ce TecTtoBe 3a (hu3MUecKa
neecmocoOHOCT. TecToBe 3a yMEHUATA U JBUTATETHUTE HABUIIM IO BUJIA CTIOPT.

E3UK HA IIPEITIOJIABAHE: anrnmiicku

HPENOPBYUTEJHA JIUTEPATYPA: Meroanuecku nomarajia U MpaBUIHUIM IO BUIOBE
CIIOPT.
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