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
KOMYHHMKAIIHOHHHU CHCTeMH 3a po00oTHKATa — Teopus, 3a cneruantoct koa 4810501 , IIporpamupane
Ha pobotu* ot npodecus kox 481050 ,,ITporpamuct Ha po6OTH OT MPOHECHOHAIHO HAIIPABICHUE KO
481 ,, KoMmIoThpHU HAYKU", ChITIACHO MPUIIOKEHUETO.

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

X

MAPVIS TAMAAPOBA
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[Ipunoxenue

MHUHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA

YYEBHA MPOT'PAMA
3A CHEIIU®OUYHA ITPOPECHOHAJIHA ITOAT'OTOBKA
no
YUYEBHUSA TIPEIMET
INPOI'PAMHHAU U KOMYHUKAIIMOHHU CUCTEMHA 3A POBOTHUKATA
TEOPUASA

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

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

MPO®ECHS:
Kon 481050 ,,ITporpamuct Ha po6oTu

CIHIEHUAJIHOCT:
Kon 4810501 ,,IIporpamupane Ha po6oTu*

Codus
2022 roanua
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I. ObBLIO NPEJCTABSHE HA YUEBHATA ITPOI'PAMA
VYuebHara mporpama 1o nporpaMHu 1 KOMYHUKALMOHHM CHCTEMHM 32 pOOOTHKATA — TeOpHs,
€ mpeAHa3HadeHa 3a cnernuanHoct koa 4810501 , ITporpamupane Ha poboTu ot mpodecus kox 481050
LI Iporpamuct Ha po6oTu* oT mpodecrnoHnaaHo HamnpasieHue kox 481 ,,KoMmoTbpHu HayKu .
[Iporpamara e pazpaboTeHa B CbOTBETCTBHE C AbpKaBHUSA 00pa3oBaTeieH CTaHIapT 3a MPHUI00U-
BaHE Ha KBanM(pukanus mno npogecusra , JIporpamuct Ha podotu*. OOy4eHHETO MO MpeaMeTa ce n3-
BBpIIBA BB B3alMHA BPb3Ka C MPEIMETH OT OTpacioBaTa U cnenuduuHara nmpodecruoHasHa moaAro-

TOBKa.

II. IEJHA HA OBYYEHHUETO IO YYEGHUSA TIPEIMET

OcHoBHa 11e)T Ha 00YYEHHETO IO MpeaMeTa € YUCHHIINTE Ja MPUI0o0UAT 3HAHUS U YMEHUS 3a
paboTa cbc pOOOTH U MEXATPOHHU CHUCTEMHU..

3a mocTUrane Ha OCHOBHATA I1eJI Ha O0YYEHHETO M0 MPOrpaMHU U KOMYHHUKAIIMOHHU CUCTEMH 32
poboTHKaTa — TEOpHSs, € HEOOXOUMO U3ITBTHCHUETO HA CIICTHUTE TIO IEIIH:

— 3aro3HaBaHe ¢ onepaloHHaTa cucreMa 3a podoru (ROS);

— mnpunoOvBaHe HA 3HAHMS U YMEHHUS 32 IIPOrpaMHpaHe Ha MPUIIOKEHUS 32 poOOTH;

— npuaoOvBaHEe Ha 3HAHUS 3a MOTPEOUTEIICKN MHTEPGEICH 3a yIIpaBlieHHEe Ha poOOTH;

— 3amo3HaBaHe C OCHOBUTE HAa MPEXOBaTa M Oe3KUIHA KOMYHUKAIIUS;

— mnpunoOuBaHe Ha 3HaHuA 32 “VHTepHeT Ha HemaTa” (IoT);

— 3amo3HaBaHe C MPOTPAMHUTE TEXHOJOTHH C €lIEMEHTH Ha M3KyCTBEH UHTeNeKT. [IpunoOuBane Ha

YMCHUA 3a p€alin3alivs Ha IPHUJIOXKCHHA 3a MAlIMHHO 3PCHUC.

III. YYEBHO CBABPKAHUE
1. Paznpenesienne Ha y4eOHOTO BpeMe
OO6musAT Opoit yacoBe MO yueOHUS IPEIMET € ONPE/IEICH B TUTIOBUTE YUeOHH TUTAHOBE 32 CHOT-

BE€THATa CIICHUAJIHOCT B OTpacjioBaTta HpO(l)eCI/IOHaJ'IHa IIOATOTOBKA.

2. Paznenn, Temu 4 npenopbyuTeieH 0poil yacose
VY4eOHOTO ChIbpIKaHKEe € CTPYKTypupaHo B 5 (met) pa3aena. 3a BCEKH pa3/iel ca 3anucaHu mpe-
nopwrUHTENeH Opol yueOHHM YacoBe W TeMH. YUYeOHUTE 4acoBE Ce paslpeessaT MO pa3Aelud U TeMHU B

Ha4yaJIOTO Ha BCAKa yqeGHa roavgHa OT YYHMTCIISL, B 3aBUCUMOCT OT Bb3MOKHOCTUTC U MHTCPECUTC Ha
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YYEHUIINTE, METOIUTE Ha 00y4eHHUE U IJIaHUpAHATa B YUWIMIIHUS Y4eOeH IJIaH pa3iMpeHa npodecu-

OHaJIHa IMoAT0TOBKA.

Bapuant I Bapuant I1
Ne HaumeHoBaHue HA pa3eInuTe H TEMHUTE Mpenopsunreien | ipenopsunrenen
Opoii uacoBe Opoii yacoBe
1 2 3 4
. |Onepanmnonna cucrema 3a podoru (ROS) 9 15
1.1. |BwBenenue B onepamnroHHaTa cucreMa 3a poootu - ROS
1.2. |HMacTananus u KoHPUTYpUpaHe Ha paboTHATa cpea
1.3. |OcoGenoctu Ha komyHukanuara B ROS. ROS sapo u ROS
BB3IU
1.4. |[ROS Ttemu, ycmyru u geiictBus. MexaHU3MU Ha
komyHHKalus B ROS ype3 Temu u yciayru
1.5. |ROS napamerpu u YAML ¢aiinose
1.6. |Craptupane Ha Bb31u. DaiioBe 3a aBTOMaTHYCH CTapT B
ROS
1.7. |3amnuc u BB3NPOU3BEXKIAHE HA TAaHHU
1.8. |Cucrema ot makeru B ROS. Cw3gaBane Ha ROS maker.
Pabora ¢ BpHIIIHY NTakeTH ¥ 0ubInoTeku. OCHOBHU MaKeTH
u 6ubnmnorexu B ROS.
1.9. |Uuctpymentn Ha ROS. KoH301HM HMHCTpYMEHTH.
3ano3HaBaHne ¢ turtlesim
1.10. |3amo3HaBane ¢ TpaHchopMaImoHHaTa onbdarnoreka tf2
1.11. |OnucBane Ha reomerpusta Ha poOot B ROS. 3ano3znaBane
¢ yaudunupanus QaitsioB popmar 3a onvcanue Ha poooTH
(URDF). Pabora ¢ nuactpymenTa 3a 3D Buzyanuzanus rviz.
Cumynanust Ha podoTu
1.12. |3ano3naBane Hsikou oT podotute B ROS. Turtlebot
Il. |IIporpamupane nog ROS 9 15
2.1. |OcuHonu e3uru B ROS. ba3or cuntakcuc. [IpomeHnBy n
CTPYKTYpPH OT JaHHU
2.2. | YCIOBHU OINEpaTOPH U ONEPATOPH 32 IMUKBIT
2.3. |®aittoBu 1 BXOAHO M3Xx0aHM onepanuu. Client-Server mpe-
KoBa KoMyHHKalus. PaboTa ¢ 6a3u ot JaHHU
2.4. |Cp3maBaHe Ha BB3JIM, KOMyHHKHpany upe3 tema. (ROS
Publisher node u ROS Subscriber node)
2.5. |Cp3naBaHe Ha BbB3JIM, KOMyHUKHpaAIy upe3 yciyra. (Ser-

vice node u Client node)
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Bapuant I Bapuanr I1
Ne HaumeHoBaHue Ha pa3/ieinTe M TEMHTE Tpenopsuntesen | [IpenopbunTenen
Opoii yacoBe Opoii yacoBe
1 2 3 4
2.6. |Kondurypupane u pabota ¢ mapamerpu
2.7. |Cepuiina komyHuKaiusi mocpeactBom ROS  Serial.
Komynukanus ¢ ApayuHo
2.8. |KomyHukamus 1 pabota cChC CEH30pH
2.9. |IIporpamHo yripaBieHue Ha U3X0au - iudposu, PWM u np.
VYipaBieHne Ha akTyaToOpH
2.10. |Pabora ¢ 6mbmmotekara OpenCV
2.11. | Yopasnenue Ha Turtlebot-ceBMecTrM po6oT mox ROS
2.12. |3ano3naBaHe ¢ ocHoBuTe Ha ROS HaBuramusra
1. |IlorpeOutenckn wuHTepdeiicu 3a ynpapjieHHe Ha 6 13
po6oTu
3.1. |Texnonoruum 3a Cb3JaBaHe H NporpaMupaHe Ha
uHTepdeiicu
3.2. |HUHTepdeiicu 3a TUPEKTHO yIpaBIcHUE
3.3. | TexcTroBO/KOH30JIHO Oa3upanu HHTEpPeicu
3.4. |Unnycrpuanau uHTepdEHCHN MOAYIH 3a YIpaBlICHHE Ha
pobotu
3.5. |Ye06-6azupanu unrepdeiicu
3.6. |Untepdeiicu 3a cmapTdoH 1 Tabier.
3.7. |Eye tracking unrepdeiicu
3.8. |I'macoBu unTEepdeicH ¢ eCTeCTBEH €3UK
3.9. |Mo3bp4HO-MaImHeH HHTepQeiic
3.10. |Oco0OeHOCTH Ha MPOEKTUPAHETO M TMPOrPaMUPAHETO Ha
uHTepdeiicu 3a podotu. Epronomust u 6e3onacHocT
IV. |MpexoBa u 0e3xxuuHa komyHukanusi. Cenzopu u loT 6 13
4.1. |OcHoBu Ha MpexoBaTa koMmyHukauus. OSI mozmen u
TCP/IP komyHuKaLus
4.2. |OcHoBH Ha paMOKOMYHHUKAIMATA. Hudposu
panronnTtepdeiicu u 6e3xuunu crannapt - BLE, ZigBee,
LORA, WiFi
4.3. |Mo6wiHu KoMyHHKaMOHHU cucteMu (2G-5G)
4.4. |Pabota cbc ceH30pH, U3MepBaly GU3NYHU BEIUYMHI
45. |Huarepuer Ha Hemata (IoT). Ocobenoctu Ha IoT
KOMYHUKAIHTA
4.6. |IIporpamupane Ha myntuceH3opHH 0T cuctemu
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Bapuant I Bapuanr I1
Ne HaumeHoBaHue Ha pa3/ieinTe M TEMHTE Tpenopsuntesen | [IpenopbunTenen
Opoii yacose Opoii yacose
1 2 3 4
V. |TexHOJIOTHH € eJeMEeHTH HAa HM3KYCTBEH HHTEJIeKT B 6 12
podoTukara
5.1. |O6mu cBenenusi. OcHOBHU cOYTyepHH OMOIMOTEKH
5.2. | Tenomoruu u OMOIMOTEKH 3a MAITMHHO 3PCHHUE
5.3. |3amo3HaBane ¢ OwubiaMoTEeKaTa 3a MAIIMHHO 3pEHUE
OpenCV. UznonsBane Ha OpenCV
5.4. |Anroputmu 3a pa3no3HaBaHE Ha Iac
5.5. | AJroput™Mu 3a €3UKOB aHAJIN3
5.6. |YarOGoToBe 1 IEpCOHAIHN aCUCTEHTH
5.7. |H3non3Bane Ha o06navHo O6a3zupanu Al yciayru
OB TPENNOPBYETEJIEH BPOM YACOBE: 36 58
IV. OYAKBAHU PE3VJIITATU OT VYYEHETO - 3HAHUS, YMEHUA WU

KOMIIETEHTHOCTHA

B pe3yiTar oT O6y‘lCHI/ICTO YUYCHUKDBT TpH6Ba JAa NpUTC)KaBa CICAHUTC 3HAHUA, YMCHUS U KOMIIC-

TCHTHOCTH.

1. 3nanus 3a:

— CBIIHOCTTA Ha onepanroHHaTa cuctema 3a poootu (ROS);

— BB3MOXKHOCTUTE Ha IPUIIOKEHUS 3a poOoTH;
— OCHOBHTE Ha MpeXoBaTa U 0e3KNYHA KOMYHUKAIIUS;

— “Nurepuer Ha Hemtara” (IoT);

— TIPOTpaMHHUTE TEXHOJIOTUH C CJICMCHTH HA U3KYCTBCH MHTECJICKT,

— Oubnmorekata 3a MamnHHO 3peHue OpenCV.

2. YMeHud aa:

— mporpamupa HpPUIOKEHHUS 3a POOOTH;

— ynpasnsBa Turtlebot-ceBmectum po6ot mog ROS;
— pabota c onepanuoHHa cucrema 3a poootu (ROS);
— m3nomea OpenCV,

— peanm3upa MPUIOKEHUS 32 MAIIMHHO 3PEHUE;

— wu3non3Ba o0nmayHo 6asupanu Al yciyru.
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3. KomnerentHocrH aa:

OpraHu3upa CUMyJIalus Ha poOoTa;

npejyiara 6e30TkazHa u 6e3omnacHa pabora Ha poOoTa,

OTIpEeIETIst ITOIXOIU TIPH BHEIPSIBAHETO HA POOOTH U pOOOTH3MPAHU CUCTEMHU.

ABTOPCKH EKHIT

. ipod. 1-p Anna Jlekoa, MHCcTUTYT 11O poboTHKa - BAH

. gou. a-p. Aeryct UBanoB, Muctutyt no podortuka - BAH

. gou. a-p. Anexcauabp Kpberes, MucTutyT no po6otuka - BAH
. gou. a-p Mean Yasnapos, Uuctutyt no podoruka - BAH

. gou. a1-p Cuexxana Kocrosa, UnctutyT no poboruka - BAH

. a-p uwxk. ['eopru Anrenos, MUacturyT no podotuka - BAH

. a-p uwk. Scen Ilayncku, UuctutyT no podotuka - BAH

0o 39 O W B W =

. mar. lanuena Ilennamesa, [Ipodecronaina ruMHa3Hst 10 KOMIIOTBPHO [IPOrpaMUpaHe U HHO-
Banmu, byprac
9. mar. Jlananna Cramarosa, [Ipodecronanna ruMHa3us 0 KOMITIOTBPHO MPOTpaMUpaHe U WHO-

Bauuu, byprac



