KnacuouKkauma Ha nHpopmauusTa:
Hueo O, [TLP-WHITE]

PEITYBAVMKA BbATAPUA
3amecmHuk-mMuHucmbp Ha obpazobanuemo u Haykama

3ANOBE ]I

Ha ocnoBanwme un. 131, an. 2, 1. 1 ot 3akona 3a npoeCHOHAIHOTO 00pa3oBaHue U 00yUYeHUE, TPU
Cla3BaHe M3MCKBaHMATA Ha Wi. 66, aj. 1 U 2 0T AAMMHUCTPAaTUBHOIIPOLIECYaTHUS KOJIEKC, BbB Bpb3Ka

C OcuUrypsiBaHeTo Ha oOydeHueTo o yuebeH mpenmer u 3amoBea Ne P/109-3893/15.08.2022 r. Ha

MUHUCTbpa Ha 00pa30BaHUETO U HayKaTa

YTBBPKIAABAM

ydeOHa mporpama 3a oTpaciioBa Npo()eCHOHANHA MOATrOTOBKA IO y4eOHHs IpeAMET NMPOrpaMHH M
KOMYHHMKAIIMOHHU CHCTeMH 3a podoTumkara — yyeOHa NMpaKTHKa, 3a crneuuanHoct koz 4810501
,JIporpamupane Ha po6oTu“ ot npodecus kox 481050 ,,IIporpamuct Ha poGoTH® OT MpOPecnoHaTHO
HanpasiieHue kox 481 ,,KoMmoTbpHU HayKH®, CBIIIACHO IPUIIOKEHUETO.

VYuebHaTa nporpama Biu3a B cuia oT yuednata 2022/2023 ronuna.
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[Ipunoxenue

MHUHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA

YYEBHA MPOT'PAMA
3A CHEIIU®OUYHA ITPOPECHOHAJIHA ITOAT'OTOBKA
no
YUYEBHUSA TIPEIMET
INPOI'PAMHHU U KOMYHUKAIIMOHHU CUCTEMMH 3A POBOTHUKATA
YUYEBHA ITPAKTUKA

YrBbpaena cbe 3anoBeq Ne PJI 09-............ooooeinte. 2022 .

IMPO®PECHUOHAJIHO HAITPABJIEHHUE:
Kon 481 ,,KomnoTbpan Haykn*

MPO®ECHS:
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CIHIEHUAJIHOCT:
Kon 4810501 ,,IIporpamupane Ha po6oTu*
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I. ObBLIO NPEJCTABSHE HA YUEBHATA ITPOI'PAMA

VYuebHara nporpama mo NporpaMHu 1 KOMYHMKAIIMOHHH CHCTEMH 32 POOOTHKATa — yuyeOHa
NPaKTHKA, € TIpeHa3HaveHa 3a creruanaocT kox 4810501 , IIporpamupane Ha poOOTH OT ipodecust
kox 481050 ,,IIporpamuct Ha poboTu* oT nmpodecruoHanHo HampasieHue ko 481 ,,KommoTspan Ha-
YKu®,

[Iporpamara e pa3paboTeHa B CbOTBETCTBUE C b KaBHUSI 00pa30BaTeNeH CTaHAAPT 3a MPUI00H-
BaHE Ha KBanM(ukanus mno npogecusra ,IIporpamuct Ha podotu*. OOy4eHHETO MO MpeaMeTa ce u3-

BbpIBa BbB B3aUMHaA BpBb3Ka C IMPCIAMCTH OT OTpacCiioOBaTa H cneun(l)anaTa HpO(l)eCI/IOHaJ'IHa moaro-

TOBKaA.

II. HEJHX HA OBYYEHHUETO 1O YYEBHUS ITIPEIMET
OcHOBHa 11eJT Ha O0YYCHHETO 0 MPEeaMeTa € YUCHUIIUTE Ja MPUA0OUAT 3HAHUS U YMCHHS 32
paboTa ¢bC POOOTH U MEXATPOHHHU CHUCTEMH. .
3a mocTUraHe Ha OCHOBHATA 111 Ha 0O0YYEHHUETO MO MPOrPAMHU U KOMYHHKAIIMOHHU CHCTEMHU 32
poboTHkaTa — yueOHa MTPAKTHKA, € HEOOXOIUMO H3IIBJIHEHUETO Ha CICAHHUTE TTOIIICITH:
— 3al03HaBaHEe W NMPHI00MBAHE HA YMEHHUS 3a IPOrPaMHUPAHE IOJ1 ONEpaIllHOHHATA CUCTEMA 33 PO-
6otu (ROS);
— TpuA0OMBaHE HAa yMEHHUs 3a MPOrpaMUPAHE Ha MPHIIOKCHHUS 332 WHIYyCTPUAIHU U CEPBH3HU PO-
ootw;
— mnpunoOvBaHe Ha YMEHHS 3a Ch3/IaBaHE Ha MOTpeOUTENCcKU HHTEp(deNcH 3a yrpaBleHHe Ha Po-
ootw;
— mnpunoOvBaHe HAa YMEHHS 3a TporpamMupaHe Ha CEH30pHU, paboTely ¢ 6e3:KnIHa KOMYHUKAITHUS;
— mnpunoOuBaHe Ha 3HaHUA 32 “VHTepHeT Ha HemaTa” (IoT);
— 3amo3HaBaHe C MPOTrPaMHUTE TEXHOJOTHH C €lIEMEHTH Ha M3KyCTBEH UHTeNeKT. [IpunoOuBane Ha

YMCHU 3a p€ain3alivs Ha IIPHUIOXKCHHA 3a MAIIIMHHO 3PCHUC.

III. YYEBHO CBABPKAHUE
1. Pasnpenesnenue Ha y4eOHOTO Bpeme
OO6musAT Opoit yacoBe Mo yueOHHS IPEIMET € ONPE/IEICH B TUIIOBUTE YUeOHH TUIAHOBE 32 ChOT-

BC€THATA CIICLHUAJIHOCT B OTpacjioBaTa HpO(I)CCI/IOHaJ'IHa IoATOTOBKA.

2. Paznenn, Temu 4 npenopnuuTeieH 0poil yacose
Y4eOHOTO ChIbPXKAHKE € CTPYKTYypUpaHo B 5 (meT) pa3aena. 3a BCCKU pa3/iell ca 3alucaHy mpe-
nopwpUHTENeH Opol yueOHHM YacoBe U TeMH. YUYeOHUTE 4acoBE Ce paslpeessaT MO pa3Aelud U TeMHU B
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HAYaJoTO Ha BCSAKA y4eOHA TOJUHA OT YYUTENs], B 3aBUCUMOCT OT BB3MOXKHOCTHUTE M HMHTEPECHTE Ha
YVYCHUIIUTE, METOJUTE Ha O0OyUYeHHUE U TUIAHWPAHATA B YUWIHIHUS y4eOCH MIIaH pa3impeHa npodecu-

OHaJIHa IMoAT0TOBKA.

IIpenopbunTeseH
Ne HaunmeHoBaHue Ha pa3fenTe U TeMHTE o
Opoii yacoBe
1 2 3
. |Onepanmnonna cucrema 3a podoru (ROS) 18

1.1. |HMacTananus u KoHGUTYpUpaHEe Ha paboTHATa cpeaa

1.2. |Craptupane Ha Bb31u. DaiinoBe 3a aBToMaTHyeH crapT B ROS

1.3. |3anmc u BB3NpPOU3BEKIAHE HA JAHHU

1.4. |Cucrema ot nmaketu B ROS. Cn3gaBane na ROS maker. Paborta ¢
BBHIIIHA IMAKETU U OMOIMOTEKN. 3am103HaBaHEe ¢ OCHOBHUTE IIAKETH
u 6ubmmorexu B ROS

1.5. |3ano3HaBane ¢ uHCTpyMeHTUTE HA ROS, KOH30/IHU HHCTPYMEHTH U
turtlesim

1.6. |3amo3HaBane ¢ TpanchopManmonHara oubanoreka tf2

1.7. |OnucBane Ha reomerpusita Ha podbor B ROS. 3anos3naBaHe c
yaubumpanus ¢ainos ¢popmat 3a onucanue Ha podotu (URDF).
Pabora ¢ uHCcTpy™MenTa 3a 3D Busyanmmszauus rviz. Cumymnamnus Ha
pobotu

1.8. |3amo3naBane Hsikom oT poboTute B ROS ob0mHuocTTa. 3amo3HaBane
¢ Turtlebot

Il. | Ynpaxuenusi no nporpamupasne nog ROS 20

2.1. |OcuHonu e3unii B ROS. VcBosiBane Ha 6a30B CHHTaKCHUC, paboTa ¢
pa3IMYHU IPOMEHJIMBY U CTPYKTYPH OT IaHHU. Y CIIOBHU OTIEPaTOPU
U OTIepPaTOPH 32 UK

2.2. |®daiinoBu U BXOAHO M3XOAHM omepauuu. Peamusupane Ha Client-
Server mpexxoBa kKomyHuKarusi. Pabora chCc penarmoHHa 0a3u OT
JTAaHHH.

2.3. |Cw3agaBaHe Ha BB31M, KoMyHHKHpanm 4pe3 Tema. (ROS Publisher
node u ROS Subscriber node)

2.4. |Cp3maBaHe Ha Bb3JIM, KOMyHHUKHpAIH upe3 ycayra. (Service node u
Client node)

2.5. |Pabota ¢ KOH(UTYpaLMOHHU MTapaMeTpu

2.6. |Cepuitna komyHukanus nocpeacrsoM ROS Serial. KomyHukarnus ¢
ApayuHo

2.7. |KomyHukanus u paboTa CbC CEH30pH

2.8. |IIporpamHO ympaBieHue Ha uszxoau - uupposu, PWM u np.
VYrpasneHne Ha akTyaTopH
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IIpenopbunTeseH
Ne HaunmeHoBaHue Ha pa3fenuTe U TeMHTe o
Opoii 9acose
1 2 3
2.9. |Ympasnenue Ha Turtlebot-ceBMecTrM po6oT moxg ROS
2.10. |3amo3naBane ¢ ocHoBute Ha ROS HaBuramusta
I1l. |IIporpamupane Ha moTpeOUTEJCKU HHTeP(PelicH 3a ynpaBiieHHe 13
Ha podoTH
3.1. |Cop3naBane Ha uHTEpQeic 3a ynpaBieHue Ha poOOT ¢ JHKOMCTUK U
KJIaBHATypa
3.2. |Cp3naBaHe Ha TEKCTOBO/KOH30JHO OasupaHu mHTepdericu. YereHne
Ha BXOJIHU mapameTpu. [IpeHacouBane Ha u3xozaa
3.3. |3amo3HaBaHe ¢ MHIYCTPUAIHU UHTEpPEecCHU MOAYIH 3a
yIpaBlieHUE Ha pOOOTH
3.4. |IIporpamupane Ha yeb6-06a3upan uatepdeiic 3a podor
3.5. |IIporpamupane Ha uaTepdeiic 3a cmaptdoH / TabaeT
3.6. |IIporpamupane Ha riacoB mHTep(delc ¢ M3MoI3BaHE Ha OOJadHa
yciyra
IV. |MpexoBa u 6e3:xuuHa komyHukanusi. Cenzopu u loT 18
4.1. |Ilporpamupane Ha ceH3op ¢ ApaynHo u Bluetooth momyn 3a
KOMYHHKAIIHUS ChC cMapTHOH
4.2. |be3xuuHO ympaBieHHEe Ha ApIywHO 0Oa3wpaH MOOWIIEH POOOT C
MOMOIITa Ha CMapT(OH
4.3. |YnpaxHeHUs CbC CEH30pH, H3MEpBAlM pa3IMYHU (DU3NYHU
BEJIMYNHH
4.4. |Cw3naBaHe Ha METEOPOJIOTMYHA CTaHIIMSA, U3MEpBallla TeMIeparypa
U BIXHOCT C HSIKOJNKO O€3KMYHM CEH30pa, KOSITO H3Mparia
uHpopmanusata a0 Cloud-6azupana yeO-0a3upana cucrema,
nocpencrsoM REST-API
V. | TexHoJIOrHH € eJIeMEHTH HA H3KYCTBEH HHTEJIEKT B pOOOTHKATA 18
5.1. |Peanu3zamus Ha mporpama 3a pasrno3HaBaHe Ha 00EKTH C U3I0JI3BaHe
Ha OpenCV
5.2. |IIporpamupane Ha Eye tracking uuTepdeiic ¢ wu3momsBaHe Ha
oubmmotekara OpenCV
5.3. |Pa3no3naBane Ha riac ¢ u3non3Bane Ha Cloud o0OnayHa ycmyra
5.4. |Peanmu3anus Ha 4aTOOT
OBII MPENNOPHYETEJIEH BPOM YACOBE: 87
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1IV. OYAKBAHU PE3VYJITATHU OT VYYEHETO - 3HAHUS, VYMEHUA WU
KOMIIETEHTHOCTHU

B pe3yiTar oT O6yLI6HI/IeTO YUYECHUKDBT Tpf[6Ba Ja npuTekaBa CICAHUTC 3HAHUA, YMCHUA U KOMIIC-

TCHTHOCTH.

1.

3HaHus 3a:

CBIITHOCTTA Ha ONepalonHaTa cucreMa 3a podoru (ROS);
BB3MOXKHOCTHUTE Ha MPUIIOKEHUS 32 POOOTH;

MpeXoBara v 0e3KMYHa KOMYHHUKAIIHS,

“Uurepuer Ha Hemata” (IoT);

MIPOTPaMHUTE TEXHOJIOTUU C €IIEMEHTH Ha U3KYCTBEH UHTEJIEKT;

oubnmnoTekara 3a MmamuHHO 3peHue OpenCV.

YMenns ga:

omnucBa reomerpusara Ha poo6ot B ROS;

nporpaMupa HpuiIokKeHus 3a podoTy;

ynpasisisa Turtlebot-ceemectrm po6ot mox ROS;

pabota ¢ oneparmonHa cucrema 3a poootu (ROS);

usnonsea OpenCV;

nporpamupa CeH30pH, padoTemu ¢ 6e3KnIHa KOMYHHKAIIUS,
peanu3upa MPUIIOKEHUS 32 MALLTMHHO 3PEHUE;

u3noi3Ba o0nauyHo 6asupanu Al ycrmyru

paboTH ¢ moTpeduTencku nHTepdeiicu 3a ynpasieHue Ha poOOTH;

pean3upa mporpama 3a pa3rno3HaBaHe Ha 00ekTu ¢ u3nois3Bade Ha OpenCV.

. KomnerenrHocru aa:

OpraHu3upa CUMyJalus Ha poooTa;
npejasara 6e30Tka3Ha 1 6e3omacHa pabora Ha poOoTa;

oTpeesisi TOIXO0IU TIPY BHEAPSIBAHETO HA POOOTH U POOOTHU3HPAHU CHCTEMHU.
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ABTOPCKU EKHUII

1. mpod. a-p Anna Jlekoa, MHCTUTYT 11O poboTHKa - BAH

. mot1. 1-p. Aeryct MiBanoB, UuctutyT no po6otuka - BAH

. notl. 1-p. Anexkcanabp Kpbcre, MacTUTYT M0 poboTrka - BAH
. po. n-p MBan YaBmapos, MuctutyT no podotrka - BAH

. gou. 1-p Cuexxana Kocrosa, UnctutyT no poboruka - BAH

. 1-p uwk. 'eopru Anrenos, MacTHTYT 110 poboTHKa - BAH

. 1-p unwk. Scen [layncku, MacTHTYT 110 pob6oTHKa - BAH

0o 3 O U B~ W N

. Mmar. [lanuena [lennamesa, [Ipodecnonanina rumHasus Mo KOMIIOTHPHO MPOTPaMUpPaHE U HHO-
Bauuu, byprac
9. mar. [lanauna CramaroBa, [Ipodecronanna ruMHa3us 1Mo KOMIIOTHPHO MPOTrpaMUpaHe U HHO-

Bauuu, byprac



