bb/ITAPCKA AKALJEMUA HA HAYKUTE

MHCTUTYT MO POBOTUKA
(UP-BAH)

INTRODUCTION TO ROBOTICS.

SERVICE ROBOTS AND THEIR USAGE FOR ACCESSING DANGEROUS
ENVIRONMENTS

BbBEAEHUE B POBOTUKATA.
CEPBU3HU POBOTU U TAXHOTO U3MNON3BAHE B ONACHU CPEAU

Mpod. a-p uHXK. PomaH 3axapues

HaunoHanHa yuutencka nporpama 3a
KBanupukauma Ha uHxeHepu u IT cneuynanuncTm -
neagarosu
KeneBa 30.09-05.10.2019 r.




TepmuHa “POBOT”

OT chasaAHcKaTa gyma “POBOTA”

[MnecaTa Ha Yyelwkna nucaren — paHTact
Kapen Yanek - 1924 .
“Rossum’s Universal Robots.”

HauyuoHanHa yyuTenCKa nporpama 3a KBaHM(I)MKaU,Mﬂ Ha UHXeHepUu n IT cneynanuctTu - negarosu

*Kenesa, 30.09-05.10.2019 r.




UHCTUT KA - BAH

MucatenaTt daHTacT Isaac Asimov, cb3gaTen Ha pomMaH “A3, poboTbT,
‘ROBOTICS” BbBeaeHa OT HEro KaTo gucumninHa 3a nsydasaHe — 1941 r.
dopmynupan TpuTe OCHOBHM 3akoHa B PoboTukara.

dunm ¢ Will Smith, “I Robot”, 2004 2. no Heaosus poMaH.

HauunoHanHa yuntencka nporpama 3a KBaimdpuKauma Ha MHXKeHepu 1 IT cneymanucTm - neparosm

¥eHena, 30.09-05.10.2019 r.




UHCTUTYT NO POBOTUKA - BAH

Tpure 3axkoHa HA pOOOTHKATA Ca TPU MPABUIIA, IPEIJIOKEHN OT AW3bK A3UMOB,

Ha KOUTO BCEKHU “TI03UTpOHEH pOOOT” B HETOBUTE pa3Kas3u TPsAOBa Jia c€ MOAUYNHSBA.
3a IbpBU IIBT TE€ CE€ CIIOMEHABAT B pa3kasa ,,Runaround* ot 1942 r.

3aKOHHUTE:

1.Pobombm He moxe Oa rnpu4uHU 8peda Ha 4YosekK usnu ¢ bezdeticmsuemo cu O0a
odorlycHe Ha 4YogeKka Oa bb0e ripuduHeHa speoda.

2.Pobombm e OnbxxeH Oa ce rnod4yuHsiea Ha Yo8eKa, ako moea He rpomusopeyu
Ha [1bp8uUs 3aKOH.

3.Pobombm e OnbxeH Oa ce epuxu 3a cobcmeeHama cu be3ornacHocm, ako moea
He rnpomusopeyu Ha lNbpeus u Bmopusi 3aKoH.

4.lNo-kbecHO ghopmynupaH 3akoH 0: EOuH pobom He mpsibea Oa ripuyuHsiea epeda
Ha Yyosedyecmeomo usu 4ype3 beszdelticmaue 0a rnpuyvuHU gpeda Ha Ho8e4yecmeomo.

HauunoHanHa yuntencka nporpama 3a KBaimdpuKauma Ha MHXKeHepu 1 IT cneumanucTm - neparosm

MeHnena, 30.09-05.10.2019 r.
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http://bg.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B1%D0%BE%D1%82

UHCTUTYT NO POBOTUKA - BAH

Kaacudpukanusa
HA po0OTHUTE CIOPE] TAXHOTO MPeIHAZHAYEHHE

-TexXHOJOTMYHM POOOTH - CTIOPE]T CHbOTBETHHUS TEXHOJIOTHYEH MPOIIEC:
boskuiicku poOoTH.

Po6oTu 3a MaHUITyIMpaHe Ha JIeTalIu.
3aBapbUHU POOOTH.

MoHTaxHu poOOTH.

CeJICKOCTOMaHCKH pOOOTH.

[TopBoaHu pOOOTH U AP.

-CepBHU3HH PO00OTH — CIIOPE IIPEAHAZHAYCHUETO CH:
NudopMaimoHHu poOOTH.

Po6oTu, 00CcTy:XBalll HAYMHA HA )KUBOT HA YOBEKA.
PobGotu 3a pasBiedeHuHeE.

MenuuuHcKd poOOTH U JIp.
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HauunoHanHa yuntencka nporpama 3a KeaamduKauma Ha uHxeHepu u IT cneumanucTm - nepgarosm
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HauuoHanHa yuyuTteaiCKa nporpama 3a KBaI'IVIq)VIKaLI,VIﬂ Ha MHXXeHepUu n IT cneynanucTu - negarosu
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UHCTUTYT NO POBOTUKA - BAH

PoGoTu 3a MmaHunynupaHe Ha getannu, AnseHax.
Onen AgAm

N

HauunoHanHa yuntencka nporpama 3a KBaamduKauma Ha uHxeHepu u IT cneumanucTm - neparosm
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UHCTUTYT NO POBOTUKA - BAH

3aBapb4HU poboTHn

KUKA_Robocoaster.mpg
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UHCTUTYTU NO POBOTUKA - BAH

CepBu3HMUTE poboOTKU nomaraT Ha xopaTta, OOMKHOBEHO KaTO MU3NbNHSABAT MPbCHA,
CKy4yHa, onacHa wunu noeTapsila ce paboTa, BKMKYUTENHO OOMaKUHCKM Oena.
OBUKHOBEHO Te€ ca aBTOHOMHM W/WNK ynpaensiBaHW OT BrpageHa cucrtema 3a
ynpasneHune, ¢ onunmn 3a pbYHO OTMEHSIHE Ha U3MbITHABAHUTE NporpamMmu.

TepMUHBT “"cepBn3eH poboT" HAMAa CTPOro TEXHMYECKO onpeaenexHue.
MexayHapoaHata deagepauma no pobotuka (IFR) npegnoxu cnegHata
nedounHmumsa: ,CepBnseH poboT € poboTbT, KOMTO paboTn nony- WA HambIIHO
aBTOHOMHO, 3a Oa M3BbpLUBA YCMyrn, MnonesHu Ha xopaTa, C WU3KMNKYEHME Ha
NPON3BOACTBEHMTE onepauun. &

HaumoHanHa yuntencka nporpama 3a KBaIWId)VIKaLI,VIH Ha UHXXeHepu u IT cneynannucTm - neaarosm

MeHena, 30.09-05.10.2019 r.




UHCTUTYT NO POBOTUKA - BAH

CepsusHun pobotn B CERN

HauunoHanHa yuntencka nporpama 3a KBaimdpuKauma Ha MHXKeHepu 1 IT cneumanucTm - neparosm
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UHCTUTYT NO POBOTUKA - BAH

B

Teneynpasnsaem maHUNynaTop 3a paaAnoaKTUBHU matepuanu ot 1981 r.
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HauunoHanHa yuntencka nporpama 3a KBaimdpuKauma Ha MHXKeHepu 1 IT cneumanucTm - neparosm

¥eHena, 30.09-05.10.2019 r.




MaHunynaTtmuseH pobor,
MHCTanupaH B
eKkcrnepmmMmeHTa
ISOLDE

3a paboTa c
pagnoaKkTUBHMU
mMartepuanu.

HauuoHanHa yuyuTteaiCKa nporpama 34 KBaJ'IVId)VIKaLI,VIﬂ Ha MHXXeHepUu n IT cneynanucTu - negarosu

*enesa, 30.09-05.10.2019 r.




KA - BAH

MoHopencosa mobuniHa KonnuKa-po6boT, HapeueHa TIM ¢ pasamepu 30X30 cm.
NU3nonssa ce 3a MHCNeKUMA Ha TyHena Ha LHC

ObopyaBaHe ¢ AUCTAHUMOHHO
yrnpaBrieHMe 3a NpoBepKa,
namepsaHe n pabora.”

OuyakBa ce TIM ga 6bae noneseH -
3a npegBapuUTENIHU EKOJTIOTUYHMU
MHCNEeKUMN npegou Oa BnA3aT s
paboTHULN NN aBapUnHN EKUMN.

Moxe pa ce wu3non3eBa M 3a
NpoBepka Ha KonumaTtopuTe,
KOUTO cnen crapTupaHe cTtaeat
eduH OT Hau-paanoakTUBHUTE
enemMeHTn Ha MalumHaTa.

HauunoHanHa yuntencka nporpama 3a KeaamduKauma Ha uHxKeHepu u IT cneumanucTm - nepgarosm

¥eHena, 30.09-05.10.2019 r.




UHCTUT UKA - BAH

MANTIS - komnakTHa MmobunHa cuctema ¢ AUCTaHUMOHHO
yrnpasrieHne 3a paboTta B yCKOPUTENWN N TYHENn",

L e
&5 |

% , : hrv‘c

" | ko‘ ' ;‘; '- S v ;1 ln..“
, B N
MANTIS (naso) u Number 5 (aacHo)

HauunoHanHa yuntencka nporpama 3a KBaimdpuKauma Ha MHXKeHepu 1 IT cneumanucTm - neparosm
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4. Toyota-robot-concert.avi

Toyota

HauyuoHanHa yyuTenCKa nporpama 3a KBaHM(bMKaU,Mﬂ Ha UHXeHepUu n IT cneunanuctu - negarosu
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Sarcos MIT NASA

HaunoHanHa yyuTencCKa nporpama 3a KBaHMd)VIKaLI,VIH Ha UHXXeHepUu n IT cneunanucTu - negarosu
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Honda, Osaka Univ., MIT KAIST.

HauyuoHanHa yyuTenCKa nporpama 3a KBaJ'IM(I)MKaU,Mﬂ Ha UHXeHepUu n IT cneunanuctu - negarosm
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MoOounHwu
poboTu

Carnegie-Mellon University, Stanford, RWTH Aachen

HauuoHanHa YYyuTesiCKa nporpama 3a KBaI'IVIq)VIKaLI,VIﬂ Ha MHXXeHepUu n IT cneynanucTu - negarosu

*enesa, 30.09-05.10.2019 r.




UHCTUT KA - BAH

Pobom Ha ®upmama HONDA, AnoHus, HapedeH ASIMO.

HauunoHanHa yuntencka nporpama 3a KBaimdpuKauma Ha MHXKeHepu 1 IT cneumanucTm - neparosm

¥eHena, 30.09-05.10.2019 r.




UHCTUTYT TUKA - BAH

Poboma ASIMO e sucok 1.3 M, noka3aH 3a
CcpasHeHue ¢ SANoHcKo deme.

HauunoHanHa yuntencka nporpama 3a KBaimdpuKauma Ha MHXKeHepu 1 IT cneumanucTm - neparosm

¥eHena, 30.09-05.10.2019 r.




UH

*Cpedama npedsiaza MHO20 CJ/I0O)XHa QUHaMUKa Ha
deuxeHuUe Ha mesiama e Hesl, KaKmo U cmoxacmu4Ho
noeedeHue 8b8 8peMemo U NPocmpaHcmeaeomo.

Knrovyoea porsisi 3a moea umam csieGHume ocobeHocmu Ha ¢husudeckama cpeda,

8bPXy KOoumo ce uszpaxoa u modesiupa noeedeHuemo Ha poboma e pexxum Ha peasilHoO epeMe:;
-CnoxHocTTa Ha 3agauuTte, kKoumo pobombm we pewasa 8 cpedama.

-HecurypHocTTa 1 cTOXacTUYHOCTTa Ha CnegHUTEe efleMeHTH:

-AnpuopHume 3HaHusl 3a cpedama, nepuenmyasHama uHghopmauyusi,

-pe3ynmamume om delicmeusima Ha poboma.

HauuoHanHa yuyuTenCKa nporpama 3a KBaI'IVId)VIKaLI,VIFI Ha MHXXeHepUu n IT cneyumnanucTu - negarosu

Kenesa, 30.09-05.10.2019 1.




UHCTUTYT NO POBOTUKA - BAH

CepBU3HU podOOTH

HoBuAT poOOT-MHCIIEKTOP C AUCTAHIIMOHHO
yIIpaBJICHUE € ChBMECTHA pa3padoTKa Ha
komnanusata Honda Motor Co., Ltd. u
HanuonamHust MHCTUTYT 3a BUCIIA
npoMuIlicHa Hayka u TexHosoruu (AlIST).
Toit 3armoyHa padoTa B AOHCKaTa b U #
AEII “®ykymuma-1, oriepatop Ha KOATO €
Tokyo Electric Power Company, Inc. (TEPCO).”

HauunoHanHa yuntencka nporpama 3a KBaimdpuKauma Ha MHKeHepu 1 IT cneumanucTm - neparosm

¥eHesa, 30.09-05.10.2019 r.




INSTITUTE

EKcrnepuMeHTanHo U3non3BaHe Ha
PoGoTt AnRI

Anthropomorphic Robot with
Intelligence (AnRI)
European Commission Grant
Agreement number: H2020-MSCA-
RISE-2017 No 777720 for the project
"Cyber Physical Systems for
Pedagogical Rehabilitation in Special
Education”, CybSPEED in the Marie
Sktodowska - Curie - RISE Program.

BOTICS-BAS

AnRT

HauMoHanHa yuntencka nporpama 3a KsBanmpuKkauma Ha UHXKeHepu u IT cneymnannctm —
neparo3un , XeHesa, 30.09-05.10.2019 r.
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uncanny val ley

3JIOKOBHATA OONHA

N3cnepBaHunaTa B YHuBepcuteta Ocaka u gpyru cantose, KOUTO nacrieasart
deHomeHa ,Uncanny Valley”, nbpBo noctynupaH ot npodecop Mopu npe3 1970 r.,
KbJETO CTENEHTa Ha NoAoOHa Ha YoBeKa popmMa 1 OBUXKEHNE HA YOBELLKUTE Nuua
(Minato et al., 2004) ce yctaHOBsIBa Cb3aBaHe Ha JioOKarneH MUMHUMYM B peakuumaTta
Ha HabngaTena.

HauunoHanHa yuntencka nporpama 3a KBaimduKauma Ha MHKeHepu 1 IT cneumanucTm - neparosm

MeHena, 30.09-05.10.2019 r.




INSTI

ONMNCAHUE HA POBOTA
MaxiBot

Bepcusa Ha Pob6oTta AnRI

HauuoHanHa yuntencka nporpama 3a KBaamdukauuma Ha uHxeHepu u IT cneymanmuctm —
neparo3u , ¥eHesa, 30.09-05.10.2019 r.




INSTITUTE OTICS-BAS gac

ONMUCAHUE HA POBOTA AnRI

O6bwmAT moayn 3a ynpasrieHne ce
ocHoBaBa Ha 32-butoBa
MUKpOMpoLEecopHa apXnTekTypa,
MuKponpouecopHa cuctema "Arm Cortex
M", ¢ CPU moayn, cepueH nHrepdencen
moayn, GPS HaBuraumoHeH moayn v
GPRS 3a nHTepHeT KOMyHUKaUUS.

TyK CbLLO Ce npeasmxaa U3non3BaHeTo Ha
BU3yaneH Moayn 1 CeH30p 3a Jla3zepHo
CKaHupaHe.

3nonasaHaTta onepaunoHHa cuctema e
ROS (Robots Operating System),
6a3npaHa Ha onepaunoHHaTa cuctema
LINUX UBUNTU

HaunoHanHa yuntencka nporpama 3a Ksaampukauma Ha UHXKeHepu u IT cneymnannctum —
neparo3u , ¥eHesa, 30.09-05.10.2019 r.




INSTITU ICS-BAS

CueHapuu Ha mecmoeeme

»BknioyBaHe 1 nskn4vBaHe Ha ayamo 1 BUOEO
CUCTEMMU.

»CepBupaHe Ha Yalla Boga Ha obcnyXBaHUS.

»[locTaBaHEe Ha cnucaHMe WM KHura oT
bmnbnunortekara.

»OTroBapsiHe Ha Ternied»OHHO obakaaHe.

> YrnpaBrneHue C rfnacosa Bpb3ka.

HauMoHanHa yuntencka nporpama 3a KsBanmpuKkauma Ha UHXKeHepu u IT cneymnannctm —
neparo3u , ¥eHeBa, 30.09-05.10.2019 r.




KA - BAH

ROBCO 11 By

SDV_1845 - ShortcutInk

Cb3papeH no npoekT “POBOT
CAHKA B nomouy, Ha Bb3pacTHUA
4YoBeEK 33 He3aBUCUM KUBOT B
CbTpyAaHUYeCcTso c 9
YHUBEpPCUTETA U HAYYHU
opraHu3sauum ot EBpona.
KoopavHatop Ha npoeKTa npod.
®dam ot YHuUBepcUuTeTa Ha
rp.Kapauo, UK.

dunHaHcupaH ot EBponeucKkara
nporpama FP7, 2013.

HauunoHanHa yuntencka nporpama 3a KeaamduKauma Ha uHxKeHepu u IT cneumanucTm - nepgarosm

¥eHena, 30.09-05.10.2019 r.




ROBCO 12

BapuaHT Ha “PoboTta — cAHKaA” .
MobuneH cepsuseH pobor c
rnacosa Bpb3Ka 3a UHTepdeuc ¢
onepartopa.

Bb3MOXXHOCT 32 M3N0A3BaHe HA
iPAD unu tenedoH, Karto
TePMUHAN 33 NporpamupaHe B
ANANOTOB PeXUM.

gy

20121128 231804 - ShortcutInk

HauynoHanHa yyuTenCKa nporpama 3a KBaHM(I)MKaU,Mﬂ Ha UHXeHepUu n IT cneunanuctu - negarosm
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UHCTUTYT NO POBOTUKA - BAH

OMNACHU/ CPEOU
MobuneH po60T ¢ BUCOKa NpOXoauMoOCT

3a raceHe Ha nNoxxap U aHTUTEPOPUCTUYHU onepauww

e

HauunoHanHa yuntencka nporpama 3a KBaimdpuKauma Ha MHXKeHepu 1 IT cneumanucTm - neparosm

MeHnena, 30.09-05.10.2019 r.
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MoHTaxeH Pobotr REM10 ¢ ynpasneHne RoCon
TosaponogemHocT: 10 kg.

TOYHOCT Ha NO3ULMUOHUPAHE:
+- 0,02 mm

(e} BaSH Né ) Neo]

HauyuoHanHa yyuTencCKka nporpama 3a KBaﬂMd)MKaU,Mﬂ Ha UHXeHepUu n IT cneunanuctu - negarosu

*enesa, 30.09-05.10.2019 r.




UHCTUTYT NO POBOTUKA - BAH

0-32, Tun SCARA

HauunoHanHa yuntencka nporpama 3a KBaimduKauma Ha MHKeHepu 1 IT cneumanucTm - neparosm

MeHena, 30.09-05.10.2019 r.




NHCTUTYT OTMKA - BAH hh

[TpncnocobneHnsa 3a cMsiHa Ha MHCTPYMEHTa Npw
MOHTaXXHUTE pobOTH
!

HauunoHanHa yuntencka nporpama 3a KBaimpuKauma Ha MHXKeHepu U IT cneymanucTm - neparosm

¥eHena, 30.09-05.10.2019 r.




JTabopatopus no PoboTunka B NP-BAH

T

HauyuoHanHa yyuTencCKa nporpama 3a KBaﬂM(I)MKaU,Mﬂ Ha UHXEeHepUu n IT cneunanuctu - negarosu
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UHCTUTYT NO POBOTUKA - BAH

Po6oT 3a npou3BoACTBO HAa aAyMUHMEBU Nnpodunun

HauunoHanHa yuntencka nporpama 3a KBaimpuKauma Ha MHKeHepu u IT cneumanucTm - neparosm

¥eHena, 30.09-05.10.2019 r.




UHCTUTYT NO POBOTUKA - BAH

HauunoHanHa yuntencka nporpama 3a KBaimduKauma Ha MHKeHepu 1 IT cneumanucTm - neparosm
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UHCTUTYT NO POBOTUKA - BAH

HauunoHanHa yuntencka nporpama 3a KBaimdpuKauma Ha MHXKeHepu 1 IT cneumanucTm - neparosm
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UHCTUTYT NO POBOTUKA - BAH

3AKJTIOYEHUE
» PoOotukara ce pa3BuBa ¢ OypHH TEMIIOBE, KaTO pOOOTHUTE HABIW3aT BCE MO-IITUPOKO B
Hali-pa3iuyHu c(hepr Ha YOBeIIKara JEWHOCT 3a Ja MOEMaT TEXKUS U HENpUBJIEKATEICH
TPYyJ BKJIOUMATEIHO M B OMACHU 3a 3APABETO CPEIU WIM Ja W3IBIHABAT CBPBX MNPELU3HU
omepaluy Karo C€ TOBHUINABA CTENEHTAa WM HAa HWHTEJIUICHTHOCT C BB3MOXHOCT 3a
CaMOCTOSITEeNIHA pad0OTa B PEKUM Ha PEATHO BPEME.

» Ha 06a3a Ha mpoBENCHW EKCIIEPUMCHTAIHM HW3CIEABAHWS Ha AUHAMUYHU TapaMeTpu Ha
MaHMUMYJIAIMOHHUTE CHUCTEMHU Ha MPOMUIICHUTE POOOTH CE€ MPaBU OLICHKA HAa ChCTOSTHUETO
UM, a [P HEOOXOJIUMOCT C€ MPOBEK/Ia KATMOPOBAHE U KOPEKIIUS HA MOJICIHUTE OIEPaTOPH.

» OrleHABaHETO HAa CBHCTOSHUS Ha MaHHWITYJIAIIMOHHATAa CHCTEMa dYpe3 IapaMeTphdyHaTa
uJIeHTU(UKAILIMS € TTPOIeC HEOOXOIMM Ha cucTemara 3a ynpasieHue. [1o To3u HaumH Morat
Ja ce u30erHar TrpelmKuTe OT u3pabdoTKa M MOHTaX Ha MEXaHWYHara 4YacT Ha
MaHUITyJIAIIMOHHATA cucTeMa. ToBa rapaHTUpa TOYHOCTTA U HAJIC)KHOCTTA Ha poOoTa.

HauunoHanHa yuntencka nporpama 3a KBaimdpuKauma Ha MHXKeHepu 1 IT cneumanucTm - neparosm

¥eHena, 30.09-05.10.2019 r.




UHCTUTYT NO POBOTUKA - BAH

B/IATOAAPHOCTM.:

- Ha MuHucTepcTBOTO Ha 06pPa3o0BaHMETO U HayKaTa Ha Bbbarapua u Ha
Aunpekuna “Keanndpukauma n KapmepHo passutme” 3a opraHM3aumATa Ha
HaumnoHanHata yuntencKka nporpama 3a KBaandpukauma Ha UHKEeHepU —

neparosu.
- Ha O6pasoBatenHarta rpyna Kbm CERN 3a noaapb)KKaTa, KOATO OKasa

Ha OPraHNM3NpPaHeTo Ha HauunoHanHarta ydyutencka nporpama.

ENATOOAPA 3A
BHUMAHMUETO!

HauunoHanHa yuntencka nporpama 3a KBaimduKauma Ha MHKeHepu 1 IT cneumanucTm - neparosm

MeHena, 30.09-05.10.2019 r.




