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22 stsdBkzdzd € Oy d ts dzdzd STEM: BSEIELCE{o]O dad | Is ts

RS U Is § to d3d dz, Cs2lsts My dLifsdzLoa O L O BBL dzO
Cdilzdzd ¢ Oy (q tsdzdecy . I§ § - detiszzfe disf]) etttz LD » @G u s d
fsLdz2OIsd dzOydded d McjHMsa O L O BHRj d d2O0 ddaW st
Isj dzj W tsdzd , Coi3felsi tojdzg MsWiszjte d ~OHE] tc, MoOlsj
odHte ] EkfmMdzzed d f(tod dztsy j ded v, Mol teL Oded M Iswnr,
skud dzd g .

Rsu Mmj o ff tedzifa ® tsH Mis o j=iaddsQL tsigWOjdad ) ,Is 5, LHtGOO9 J
BdBdzdtslsj ydzOls© Hj2detsMmils d Hits. ) Ml otej d3j dzdetsilsts
dL f sdzL 9 Odzj ddp d dz@, | miglads degzfo B -~ O sl @ o dzj dzad ] dzO s
Csdzdyj Msots ddaW stedzOydw o tOL dzdydedlsy MW jted dzO

sOCIkts fts ettey IMQYLlIpl.cdpy dzOl dedeQtedw M f toed j d30 dzd
dJWJdCIlsdodzs o dzOcOdzy d2O Rsu © BBEOLBOOMJIsts d
sSBtcOL 5o Odgd jj BHEHztsIsts ff tod dzO G O dzj &zZzO Rsvu o dztadipdic O L 59
RBdztsy j Mis oSO Y ldkwspNdPls j, EBOSBIghH@ gL I 'sizL 0 Odzgj Ists dzO0
ftej SH g VHsd L o d COls | ebPRod@ ydzts j flacg@Pldes €,  Qe@flsy to
ftoj SHBdzVootd)ddz] odfB | o JtotsmMisteOdeMise j dzd 6 tcOded yJj ded v
i otcj 3 dzO | BiEFOo RONODPOEH M Iss9 O, YytejL k1 sl
sBkyoOjddlsy d ftjftsHOaOlsjddls]y M BMdekztewe O HTEST
tcOL dzs5B e OL dzO dJda¥ sted3Oydw , Ctsj Ists Bs Y § HO  kdzj
ftcj f sHOoOBEdzd If IsH ¢ & lsa®0 CHOUs|@B dzd v | @3Ods | liod| Olsias dzO@ R ¢
sBicOL 5o Odzd plsiz] § B gdede® -l ralx Wji dad)) , B ® sdiH ® dzts tcteaskz yJ
(computetbh ased | earning) d tBlkyd ddj -mediatedanng)lso sd3
] etHddzlsy L OfsYdzO B Oo des fig dedeOQed®d diji HAzQc Y OteAft) & la ]
teOL dzd ydzd dzOf tcOo dzj dzd W .
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1 s
qd mJ

otej &3] dO LH©GCOo dzOIO jHdHJ BIW RBdetsets W Mdets |

dLftcsBoORr O 9juyj Mi LHOHJddIs] Rsu ftotsc tcOd3C

©tOL ¢ teOdzd yOls

Ho O1 B d z2Dt & ez dzd S O P BEEBOHREZOO MO Y d

ACHHXPOHHO

CUHXPOHHO

e E-mail
e CoumanHn mMpexm

Yeb koHdepeHLma
Yar

VolP
Ayavo nogkacTose
BupTyanHu ceeToBe

e Mynrtumenu

e VYe0 Oazupanara ruatdopma 3a
o0OpaszoBaHue

e Bupryannu OudIMoTexu

Add. ¢fdden esdzdz® d fd det s dzdz® S 5 sk dad €

23 RUzZs j ctwOdoded Isjrndzsdzsedd
231 t sBIsdS O

{ seslsdC OO | Cdsd @O kjnddSoko, &Ohddksnls
Jdof StekOlsdS OO, o Cws2lsts MO oCd yjdd HIL O &zO, f
cseclsd, SOCkt d Ctdfslsi tddlsi MdMmlsj ddd, dzzyded L
fj det sted Isck Os OO eftsiziuts tgidsO yafwelstds € Ol O j yOfmls tls RS-

{ B SPOAO o Ehscs ©OL ddipdds dis e dayhjhif:d dzo it G
LOdd 30 © M HJL 02 dzO, CsdzmistczdtceOdzj Is ts, Z{ tcOo dzj dac
Codif s lsi teded Is mMd misj &3d, dzj sBrtsHdd@d L O Isjndedw
Jdzj CSlstetslsj ndegd € O, ddzW stedzOIs d § G BdS IsHfaEbakiddia O dif tadgtsiatsjy | od
9 teOL dzd ydzd MW 4 ted, 9 Cdzs ydlsj dzdets ftotsdzsdh dzj detsfylsIs
CesiiicdzOo s S OO d HBsted © JjyjHdAdjodjlss dzO HJjyoOlkOo

1w Ctsd dzt ysPg j CIsd dzOMBtsBSIsSdSE Ol O

T 1dLO2dz d ¢ sdifflsdengotd@®ddl)i L H O Odzgj Ists
tcsBtslsdlsj, Isjrdzdlsj HoadcOljdzd, MmjdaL stcd d HEck
T v tcOo dzjldgddgs Yo © ftosctcORBdcOdzj Iss dzO@ tetsBBIsdIs
LOHOYd, CObts dqLYytsdzL o Ol Ctsdiffslsi tcded MmdMmisj d3qd
9 1 tod dztsy jdgdB slsd € Ols O My dLfsdzL 8 O L O Qo lstsd3O
ftosdidh dzj detsisls©, L O dJL i dzdzgj dedj dzO B Ofded d dz

ZzO di3i » Odzd
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TEXHOJIOI'HHA . 1860

o ItczHdzed MtcjHd (SOt CtMitcMO ddzd HI dzBtsC 5o t51

fesdi3sh dzd Mtej HMisa ®© L O Atstc® M kotejyHOddW.

T { sBtslsd ¢ O LWzt yoy@® dL f sdzL 9 Odgj Ists dzO dzj e s B dzits €
Csdzlstesdzj ted L O CtsdmMistckzdteOdzi d f toscetcOdid tc Odzj
fted HJYyOlsO.

[ EBRBOIO ttsBtslsdC O ftesdL dzdL O BBlIs HEXBROISO B slS,
fils tsls yih<¢dw §dmMOljdz sOtcjdz vyOfj¢ o §djMmMOIsO d
roboti), Ctwist ¢[32n HagDlg EzOtctfactfls dOWLO sls MdzOo v daf
tcOB Is O, stclz H . 1dj MO0 LOftsys© o9 JjHERZO WOBttdStO
tesp tBldig M j Mlseo O, Csdlsts dBsc Ol HQ dpitk®Gls {ftseitste g dzc
i eatcj BBj dzdzOIsO dHjw L O OdgHtesdHd. 1 i hdesmls s Ot dz
fdmdss €1 3 JsdBsdsedWIsO d&z0 HEBROISO o Oxford Eng
BESLJW YOfjS GOt toj O@2wd thi .+ Ofs fifft sli®OH fig ZfRO Is@dzc dz
HE BOBB ASdS OOfisdgjpp O L O fitod il tsls dp2Li ¢
Ok ydssW Odzls Oflsdyj dz ©OLSOL ALiar!' A, fkeddSke Ods |
dbLddBse daj J LdAOjdz, Yj M LHO9 O datse Isjtedidds Isi 2
Emlstets?2 Miseo O jO,]j dejtls tdfttadgdiCf@alzts y  dz, yJ tetsB ®OFHY S Ols O
Cil &3 dzOEZZC OO d bjrdsdteddlsy LO tsBtlsd. ¢L ddtse
csBslsdCOO j © ©OLSOLO Bz ARunaroundi (Astoun
kso O i teo sdzOYUOdzdZOSO kB ddS OYydw &0 Alsi aij!'Mi yfoe j |

ltejL 1942 ¢. fdmMOljdvls dO doOkzydzO ¥ Odlsofjlsdg
tesBtslsdC OlsO.

ltejL 1948 ¢. 1ttBjtls Iddt WstthzdzdeO f tcddy
ZzO BOL OO dzO ttsBBIsdS OlsO.

1 Of i dzdets Qo lstsdgsdzded tetsBtslsd fj fsweawegOl jHOoO
ydWtesots ftwOodzmoOdz T s mDhidtel j d3j tc Bifls Odzd tc O c
fsoHdcecOdz] O ctejhd fOLLyYyjlsO d&BjlkOdz s &GO ddO
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ftosdsdh dzj dzdlsj ttseslsd MO "N duslts oL fmushcE dzj fds
ssydztsdz@H JpH dzs dL o) teh 9 Odzy dzO tcOBBSISO o MicOo dzj dzd

[ st LOMtS dz2O OGO dzgO RdAdzHEZMistedw 5 | dzj sBrR BBH(
LOY 5L dzOWIs fp tsBBISdCOO dzfj MO o COyYJMmMlseatslsts
Ml 3y dlsj dzmlse Ols, ©WOBBIWI JjyjHdzjodes d M j ftesHi dzy C
Bl Hj ftHdzfj dz20O o j yd o GITENDE s Qjsdedidsds.0 mdMmisj dizO

10 ©OLd&d¢O s ItOHdyddzdedw fSHAatSH L O HJGC
Csdif s Isted d SCOdzj tod, tcsBtsisdlsy GMdekzttwe Ols dzjL Qo
ftc] SHSdZV 9 Ols WdLrduimSdlsy BOtdJted, dzO dzts 3 J dzd
HdMisOdaydtcOdeg § ts dptiifl Qldzdats) H sMisOls) yd ddzd MY J ydOdzdz
ftojHJBMSo OO dzO Cdif s si ttdzOIsO MmdMmlsj dzOtc th)s ®I$ ,dzdzj «
Csilsts oHI ndzsow o O ol BBOY jdzdjIsts 2O ofMmMducd Eyd &
ftoddjte { tc] HITENHsE OPLNS pobs .

t sBslsdlsy dd&0Ol ctsdzvd fslsjdydoOd HO BI HOIS dL f &
Is J HSBOawWls yYydMmists dtse yYydiWtetses COJfOydlsils € &3 SE
dL tf sdzL 9 Ols COIsts Bsh dzZ0 BtcOL S Ols j Wasizds d te@ tc ® &z§ € ¢
stcOHd yd tsdzdad@lgd oflzedd das{ H OSC Isdyj MSd dBilstsHd d tsBicOI
BOIs j B3OIsd ¢ O, YWdL d¢ o, Csdstf ¥ Isted ddzi Clstetsdzd € O, &
ddzlsj dzj €Is, g sfdksO0 dO dJetseotslsts tsBlkzyjddd. 10Ldt
sls  udfibsd Jdzj tec d(2fped dzgj 56 ydgddzjec dv) d HO dzOf!
sfMo jHBRj desMislsO d ftojHESSotcOISWY 9 Odzj Ists dzO@ dL d3j dzj dz

232 RLSEMiso jdz ddzsj dzjSls (RR) ® STEM

RLSCEMIse jdedwlils ddzlsjdzj €Is (RR) ddzd Artificial
ZOh dw ydotlk HdjfMm. Al j ftjiddOd Hi & ¢ il §ic]
LOf YO f dHjw"lO LO Ctdfslsi tdz® d SdBjtedsj lsdydzO
SRy Isi tdzOSO ©BLOBBISCO dzO HOdzdzd, toj Odzdzs t©OL o
AdLSCEmMle jdz ddalsj dzj Slsii. I MduSd Odze Oy dteOdzd o OB
My j ydOdzdesflsd o Mmi hdatsmls twOBBISjr O LO fSHESBKGY 9 Odzj
i jiHede jlsts dd5. uvjtedkddd s Al j fi LHOHjd SOkt yoOf
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Codzy ¥y o MtdsijH Gl dod] 580 i3 dzOdzdv o4 ¢. [ 36, 37] )
fsHESlse jdes HO twWOLBJjy COCoats jJ Itsoa®. Al CObt f
sso © fsMmisjtfjdades MJ twWOLoad SOt MmdMmisfhidz w@s s toHd
ftcOowls ftoscdesL d, CObts CzOMdWdydteOls d Cttej dzdtcO
37] ltjL §ofmMdzjHddlsj esHdded L SEkMmlse jdzdwis ddzlsj dz
yJdzdw ded N doetsls. si d3 Hdzgjh dzO H OISO dfj £ Istc @356 dzj HHGD3,
JLyftsdzL e ® tsIs HJYO d 9oi L tcOMmisdz] .

RLECEMIse jdadWlils ddglsj dzi $Is M ftesd CdO ftojL ddgH
MW IsOls, yd dqLSEMmlsejdzdwls ddzlsj dzi €Is J Hodce Olsj dz da
HO ftcjHdLOdSCO yYjlsol lsOISO tjotdzse ydqw o BBtOL 58 O
Mskapsidlsi o kEdzde jtmMdlsjlsO, o dwitd IjrddydmMSd HJ
ddey jdzgj elsats, | oT, Cifslsi tedagd dzOEzCd d Hte. 11 L d
ddzd MmMtej HdzeSIsts SBEOL B Od2dJ ? 24 BI HJ dzd Al @G Bdzv o
gL st dedzO dJdeWW sted3Oydw, BjL HO ftosdgjdw i M jMmlse j dz
vs9 0 Bslsdodte® Ekydlsj dzdlsi HO ftojteOL cdzjHOIs dzOf
dHj dzsdWdydtcOls ol L d3tsy ded dzOydded L O tffilsdddL dtcOdsj
mMeotsdlsjy yYyoOmtse j .

Loeckx ftojHisdzOEcO, vy dqLSEMmlse jdedw ddalsj dzj € Is
Zugd dzd , Csjlsts dOBOZW o O IsjyiMmlslsO COCIts L O Eydlk
dwiSClkdoded EZuyjsdzd ftjydovoeOddy LO Eujddydlsj. [
SBteOL hasQdzd§ Olsts HAdEdlsOdzdL Oydw dz0 BteOL 59 Olsj dzc
fjtemMtsdzOdzdL JteOded Ekyjsded Htejydowe OdedWw, d 30 d3dzts
ftoddztsy JdzdW¥ © BtcOL B OdedjIsts. [ 38]

dzeifm duLSCEMmMlse jdzdwls ddalsjdzi €Is J ftijHdLodC Ols
LOf sYydzOR © HO dLiYBdzLoOls dqLSEkMmlse jdedw ddalsjdzj CIls o
qi3j2dzd, fsHEEBaCO dO ftejL jdsoydd, i tehmjdj dzO
dL f sdaL oC@OMdzOIs© MlsOW f sH WisteBZBOISO dz0 fted dztsy j dad W
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dtcjH ol LdzdCo0ONdIlsy HtjHdLOadSCOIsj &zZMflso © | d
ftesddjdzd. [39] 165 dLejfmbdd Misjfjd ujddydlsi ¢
dLidzL 90l dL SCkMmlse jddwy ddasj dzj C1Is, LO HO {tsHEB Y
stso O, JsjHsdzj EMf jwls HO dqLYBdLoOls fsHAaHWhJ I
fSHAaSHWh dOyddz L O CtsdeStejlsjdz CSdzls CMls dzO Eyd dzj
Cl a3 Eyjdegjlsts. [ 40]

] fjtedsHO fls 2010 HtS 2020 ¢. WtsSkMmilk do d
yomisd: fteiHMmlsOoawdzy dzO L dzOdedw, ftodHtsBdoO Odzy dzO
BJhj dOyoOodztslsts dzO0 fted zOc Odzj Ists dzO dL Skflse j dedw
fsmjs@ts ) Afi cotslkts fsStsdjddjn, C(tjlksts fouHltejfd
ftcd dzOc Odzgy dzO© J Sy Jjtclsdets L dzOdzd J , BOLU dis@detsz dz@
Isi tefmd dzj , Cs2lsts dZ2ZOBdtcOh j tsfflsdBOdzdslsts tjh j dd
fsCtdzjdz@y ficL dzOo Odzy dzO ftoj HMIsOowdzjIss o L tihdetse

1ijHOEBLdIs] LOYfBYdRO-O HO fteskzyoOls §SHASHWH(
ftocl f sSHOo Odgy BBiszlH@ .  BO dev S s ftoddztsy J dedw dzO@ Al , ¢
2O Isjrdzd ¢ O, LdOdJY o tB&OMIO d §jHOcectecduyi M¢d

ldutsej dqLSEMmlse jdz ddzlsj dzj S Is

) f jted sHIO2 0201 06 . BYa O dHjdsdWdydteOdsd dgv € s
dLfdzj Ho Odzd W : ddzlsjtedzjls dzO dzgj " OO (1 0T), Bdatsy j M
dzj otetsdzOEZC O, COCIsts d tsyjdto dzO0 jW iSO s dL ¢k

ltejL 1989 ¢. [ idHERZOKSHdSIss MfdMOdedy L O d
fedzdS ko ® MkOlsdw L O dLSEMle jddY ddasjdzjSls o
[ idHEZZOKsSHdtsIsts Hickzy jlsets L O dqLSEMIse jdz dqdzalsj dzj € |
zO tOL OB tstfaz®fzgzdpdsj ddEOdzd MdMmisy &3d L O tBlZYdddjy d
dMmisd 8d L O telizju] dadJ GHfste fudzd 6 Gz0 B dzOdzf v o & [ 37
tcOLodlsdj ©®© HoaO Mjedj delsO: dJdzMmistelzdzj dzlsd dzO B OL Ols
LO tOLBdtcOdd ,{ H xiBjtdevooCHEE] dz2O EZyj dzgj Ists.

[dej ) dkO ddesets ddemlstekzdj dzsd L O € &OMdzOlsO !
sSBtcOL 8o Odzgd jIsts COts ywdzs | Mdzsy dzO MmdMmlsj k30O, dL
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Coifsded delsd, o CwnWists-mde) aisd gsdeld ) § fotsdjy hdedzszy % H Iz
CofBf sdgj delsdIsj fj odzdwwils oL Oddgdets. [ 43]

1 dhyj ftej Hdzsy j dets MdMisj BBOIsd ydetslss B H j dzd tc O dzj
Ctsdzlsj CMisO dz0 tBteOL 5o Odzd j Ists: o 0tcdOyddlsjy ftod &
Hj2detsfisd. [ 44, 45]

Ajdzdlsj dZzZO t©OL OBl Odzj sts dzO MmdMmilsj BO, d dal
sSBtOL 59 Odzd J Ists, BscOls HO BI HOIL ctkzfdtcOded o yd
i f sMisOo W dzgj (3 fteskzye Odzd v ) , ftojftstel Cd (5 i
fteszyo Odzdv) . YWHC©a9yGdBOC @PMdls dzOmMw HB toj Ctsdemistclz C
Csdlsts @O jtedOdzdlsy BseOls HO BIi HOIs COIsjetstedL dt
s ZOMdW de OydwisO t©OLcteOdzd Yo O Mmi HI tey Oded j Ists dzO L
sjCMissoadwy OdzOddg,L . dg| Ut6d ( LOffdeifrddge Olsj dzd ©WOL tcOB s
LO CObjeBtedLdteOdzy dzO LOHOYd L O HodxJjdzdg , Ytedl
Hsfilsi f Hts twOLddydd odHBej] LOHOYd L O HoeadyJddJ
BjrOded L d5 L O ftetej LRtz otdejdzd Wdzd dz2OB sted s ¢ d&zO
CsdeS tojlsdz®@ EyjsdzO yj dz 1 Of tod d3j to, LO dzgjLtewhd
ftcl] sBtcOLEZoOdzy d2O IsjCfls o HJOCLORO, SCwWiIsts Mol
BtcO2 dzso O tcOL ff j yOls¢ O,C Olstisw I§ t§ j £ Isfigf jo telddsd Wndej i tB)Bde® L O
o kydddhj LO djLtewhd. [48] uvtjlkOsO SCtdeyjfydw
Mi LHO9Odzy dzO Mi HiI Y Odedj. & THCEK] OO dz2O ftetsy,
HO Mi LHO O detso d Isduizidne ts jfipitcH{idte O dzg H Ox StEIs 6 59 St6 d
Eyohdlsj, LO HO f tditsc dzj 2O Ekydlsj dzdlisj HO M j fi
oLOd®BsHj2Mlsodj ®iyHE ysejS d Ss®fslsit d My
ddzls j d&zd ¢ j dzls dzO tsB o Ols dzO 9 too i LS jCH jodzdids) jO dislits  ogjj ddgli y dfifdf |
Md MyuydlsO L O dOHjJjYHEBO WEkdtydw o Mmi otj d3j dzdzOIls O
Ctsdzyj fydw j HI dzBtsSCtslsts tsBlkzyjdedj, ddzd BOh ddedets ts
RO ctsdzj &3 HOdedzd d OdzOdzd Li LdzOts fif dsteg) @ j o j s BL f tiots( ) ldiz
Gtsdzj &3d HOdzdzd © GBtOL o Odzd jIsts, COIts ftsojHJjddJ |
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HO My MO dzOMistets? 9 O, LO HO tlketotsted dzO HJ dzOd3d
OCkkzOdzdL Jtc® Motsdlsy Odzetstedlsdsd. [ 36]

e O ftosdijddzdeo® | bkjisttdwlsO0 d&O [ d&hsd: Zud d
otcl LSO [46] [Mojdz stsoa® | t©OLLOBSISjd EiBMO2Is L
HtsBtey BttcOdzdL JteOdzs RtcOdzddzdh j d&O L OHOYd. vjismoO
df sd3Oc O dzO0 EZyjddydlsy HO tejh OOl ftsMmisjtfjddes L O
14LOBO9 dZOISO BtOISdZO otei LSO dzOMi tyOeo O OSCIsdo detsls
dzs MO © ddddzOL ddlsjy ddzd Ekdzde jtemdilsilsdlsj. [ 52]

sOCi o j jWjiClkil oitnk Eyjdibts d&O kyjddydlsj:
Stso O Btsyjy HO odtscedzyy dz2O0O Eyj dzdydisy HO filsddidL d
BiHE THSCBRYtsd] disdlsi d&O HOHJ O Isj RO. l L ORvw
COL M YGEEjHO Mj JLYiGSdEL90 (Ot Ysttdd dO vy, db
EmMmotsddz HisMIsOI ydes Ssdzyj f ydd L O HOHJ dzOlO Isj d30.
Otcczdzj dzls OlsdJodzts oL OddIsH j2Mlsodj, SCtjbts dd&3O ¢ tsdzv
ZzO0 fMmidekzjlgj dzgj . vtso O Mmj HIi dyd d&&O WOCIO, yj o
i Euyd ddyd, Eyjdddydlky MO M dtsddd HO dLtOL W Ol
ftcjH sMisOo Cd. [ 53, 59] stdiBddzdtcO® Mj odLEZOdzdL c
MCtedf sigo ptole @@ded yj Mlsoats. [ qLO2dz Is kfmf jh des  sdBts@
Byjd'ls ftslsdeosfsdsydd fsidydd s 0fstedd i kd
ddemlstczdzj dzZlsdlsi L O odLEOddL Oydw dzO© tOL Mi Yy HJ ddW
Ctedlsdudetsists  d3tgjn dale@zj z QO Y dflénfO. [ 5 4]

g4 bjyjdedj d&O otcjdBBijlts f jHOesLdI] thMdecktew s Ols
Pyisdzd MtejHd M tOLdduydzd kdfisej Eyohd. 10 ttOL d
ftcj HdZOGO MlsOdzH Otclsdzd et ttcd, OHOf Isd o dzOISO ¢
Ctedc dts@EdDIs@a qteOdzO® MdMmlsj O, CBWlss dsyj HO fMmj
o fiskojlmMlsodj M ddHdodHEZOMkd]ls] ROLOCI,jtdflsd:
(fjHOEBEedyYU MeO yjdz). [55, 38] 1ve¢tsd dqLMmdzij His9 O
Bl Hijh shtwtcfistffie@d] d&O OHOfIsdedzdlsj Mmdmisj dizsd o
Uindesdzsedd C Ol ddzls dzdce j dzlsdzs tOL f sL dzOo Odzi dzO |
MO kjMmseoOdd M BjhOeOhd tejLidlsOld. [56] [fMo]
OH Off Isd o dz0O IslgB dzfsdgldsj dedfsaijsB tcW 8 © kEZyj dzgj sts, C Olsts Qo lstsdz
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ZOBdteOls d fsdzkyoOe Ols HtsMisi §f Hts BdzdL ¢ BBtOL 59 OF
d fsHCtjfOO LO ftojHMlsOoawdgjlsts. [ 57]

J ssLd B dls dLSEMmlse jddwls ddzlsj dzj Sls  Bsy §
dqLSCEkmke jdz ddzsjdzj Clsii, AsdMmts¢ dLSkMmlse jdz ddzlsj dzj
Ay dmSdwlils dLSkMmise jdz ddalsj dzj Slsii dzOf ted osj &6 MO ydWwts
(SirigCdWd ddiL SkfMmise jdz ddzlsj dzj s sy j HO tjh O O
10teH d YOl rydlduvd (Bard, chat GPT). Aubkfjtc o
dz0 dzd y J de.

RLSEMIse jdz dqdalsjdzj Cls o tw©WOLdzdydedlsj tBteOL ts9 Olsj

J 1 dze Otedw ddi3O yYjlsdted B©BKOL 59 Olsj dzded flsj tf |
SBtoOL o Odedj, cddzdzOL dw d kdzde jtefdlsjls. 1 Mmw e O Mmls
dqdgls j dzj €Is o Hdzj " dzts otcj d3j . ltojL f§tfmdzj HdzOIsO 2072
ol o jHjdz EtPdY Chdayj hj ftedjls COIsts Htstfi dzded Isj dzdets i
LOf sYydzOr © HO dLitsdzL 9 Ol t0OL dzd ydzd tBtOL 59 Olsj dzda
ZOBRBdEORO ofmMji fteojyd dOydded HO EyOls BddzO2d, HO
LO bkwin dokdo Ldak, H jOy dBdesets EZydlsjdzd L Of sydzOrn © HO
f sdi3se dzOIls dzO0 kyjddydlsy fmMd. uvse O Bjhj Cdz¥ ytse dBts
COlts dqLSEkfMmlse jddw ddzlsj dzj €ls, L O Mi LHOsOdzi dz2O s
ftoddydy dinkzo] dd " kzd dals § dzj ¢ Is.

1dhi o jHjd Isj BOIduU)dz OdzOdzdL dz©O 50 feslzy
dLCEMmlse jdz ddalsj dzj €Is ©Is 2016 Hts 2022 ¢., o C2
ddzimlstczdzj dz2lsdlsj L O ftojtf sHOo0 Odzj , EyjBdetslsts fi HI t
Zud ded ydelg jH dasslds s sBtcOL s0 Odzd j . tdL EdzsOdlsy 0L C

i dZOROL fesMisteOdzj dzdvls §jHOEEdUjMSd §SHEGH
Z0 ftsj Sisd, 9Cdzt yas O s ddzlsj teHdfmydt dzd dzOte c
Mi LHOo Odzj dzO Ol ¥ OCIs(;

U ddemlstczdzj delsdlsj L O ftojfsHOoaOdzgj BYWRO COIjc
ddzlsj dzd e j delsded Oc j delsd d ddemlstelzdij delsd BJL d
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U zyj dzd ydlsged fisClsq Istfits ¢ d&zOfmseo j Mmj WtsSCEMdteOR O
dqLSCEMmlse jdedwv ddalsjdzj Sl d wshmdseddlsj- ¢ tsdayj
odmMsCdlsj ¢ zOMEQY tYf jeHsdz@dP ~d I jsm dzd yj S d Gt

U tyj dgv" o Odzgj Ists o9 Cdzt yoOhj Iifmstsoj L O L dzOdedw
(dOfteddzjtc adH S dZdfseoj, HBCEHRjdIsd, ftojL

U JWiShdlsy s BRYyjddilsts dO Ekydddydlsi B
fsojHjdymMis, C(scddldeds dd Jlsdydets dL &3] to

ltod dzOc Odzj sts dzO RR dBtsyj HO BIi H] SdOMIW¥Wdydto

1 OyOdzdes EZyddzdh j. RLSGCEMmMIse jdedw ddalsjdzj s L O H
sddze Of e, J dOMyjdz dLryvdzs €1 &3 Eyj ddyd tls dzC
smdseodedlsy Stdyjtfydd dzO0 RrR d HO dLftsdL o0l ddzfls
fs jdaddrQuddz, 1 tsjSls ARR udddOfkztA [ 59]

dtoj Hdgslsts kyddzdh j. 1tejL 2018 6. HtOoadlsj dzimls:
Singaporei, ygwikss vyjdz | HO ©OLodJ Fd3zd dzdwIs©O
qdzlsj dzj CIs. 1 wWRO MOtlsdtcOdzd d Hoj fosdBABIIfoO (
StudegntAsAl for Kidsid. 1] tcoOl0O ftesctcOBO kO L O
Eyjddyd b MtojHdtslsts Eydddhj ytjLr WstedzOdzdzad d
(dOftcdd3jte Al Maker space, Data Camp d Society
[59]

L BZOL dOd&jdz jsOf. R. [d2 d 4. Vjtil MfsHjd
LO kydlsj dzdlsy wIs ftetsojyHOdziIsts dzO Heo O JjHdztsMmJ H d3d
ftejL dzwlktskts dzO 2021 ¢. d MytsHjdvls ftoj Hdztsy j ded W
VyGfiegd ydlsjy o ftesctcOBOBO LO oW jMdsdOddds oL o d
sls *etsLOfOHdzedIlsj d MjojtesdLissydedlsj toj ¢ dtsded dzO
tcOL dzd ydzd HdMyd dzdded ls B &ZOMISISO d2O STEM: B dts
kOl j &3369)d € O.

tdLizdzsOldlsj s tsBlkzyjddjlsts &0 EzyoOmlsddydisy d
M 3d dzOtedlsy L O HtesW iMdsdoOodds twtOLodlsdy fBC0OL 9 OLk
f SHASH LO ftoj HdzOG Odzj O sfdls o B&OMkISO dO
1 OB § dzj ) disQLdzizf{Us) 3y HEZ Hojlsj ctkzfyd Eudlsjdd d Ml
HO MmdiwIlsOodj , Ud Mtsdzdr dzOO thdss©® i d&Olsj @3OIsd
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Csdzyj fyddilsy dzO SCtsdikfslsi todedlsy dOESd d ftesW jmdsd
HOHOI ftejHddiMlseots dzO dew S tsd BEydld dzd. uvimsOdtsow o @
@O dLSEkMmise jddw ddzsjdzjSlk SOkt Cwscdzdlsge d&zO L OHOY
s MtejHdzad sy Eyddzdh O. 1 iLOedMmMddis s tjLizdzlsOlsdls,
ftejHBiIsd, Stdbt ftjftsHOoOl, omMdus¢d Euydljdd dJL-
2O ktesydlsj . [ 60]

vdedoe Jtemdisjls. wlkHjdlsdlsi © EkEddoe jtemdlsjilsO Bdd
ZOEzyddzd dzO0 ftescteOBJteOdzi d MdzjH IssS9 O ©OLKOBB
tcOL dzso JH detsMisd dzO RR.

RR d[ S[O¢8rRARARL O V[ Jatdrflouvrf1rR 1RIO

RLYtSdzL 9 Odey d2O dL S kMmlsejdz ddalsj dzj CIs o e HIZY:
Hy2desisd BJL dqLYBSdLIOd dO SCosB@Efslsi 6 LO L OfBLC
COls fjMmded: 1 iMjdz LO dqLBOLWOOdzgj, 1 JifMmjdz LO Mmi B
sddfddzc, wfdmOddv, OL-BHEO © HOLECO, dilstdsej,
[sWl &BOd ¢ c¢OtHjtesB, 18, [Od ¢ &sfmks, [BdyuoOd
sted S sdz¢ O, Y jto j dzO Mo j Isdzd dzO, L jdzj 20 Mo j Isdzd dzO,
Zudddhj.

RLYBdLeoOdzgj dz2O RR © dOyOdzdetslsts Eyddzdh j Mmj tsMm
Mifm #CtcOyYy (Scratch) d ftsctcOijd jLdS 1 02 d |
f dzOC O ¢teHEzddes (Arduino), LOftLdAZOsOd M tOL dzd
RR, L sdzL 9 Odzj d&zO dBdesets Mj dzL sted, tcj " Oo Odzy dzO 1
[ OBtsteOltsted™ 5 RR ( &zOftedd3jte, twoBtls, ©OL{ L dO
ftesctcOBdtcOdzy d Gtedadztsyj ddyg ) .

RLYtdzL o Odzgj dO RR 9 cddizdzOL qwIlsO fj tsfpi h jimseow
M fteddzsy jddw dzO RR, (fMlsOoawdz dzO wtsfdesad dzO RR
9 dzj otcsdzddzGo dMisdydets fesctcORJqcOdzy (1] 1) , rLde¢
iMsjmisdgdz lijClststed dzO@ HEZB], wddesOCIlsdyj d O0dOddL ,
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LdzOdzd W Is O, tJh 0o 0dzej dzO HtesBdzj B, [ tSeduimEés L O
LOCdzs yjdedj, [ OBSCO LO tOLYBLAdZO9 Odzj, J[Blyjdedj dz

dlsHjdzsdIlsi © EkEddoe jtefmdlsilsdlsi Mmj L Oded 309 Ols ts
JLrdyd: C#, C++, Java, C, LO HO dLMmdzj He OIs 9 L ¢
tcOL o doOls HtsY i dzdzd Isj dzdzts.

RLSCEMISe jdz ddzalsj dzj €Is § ddesets dazlsj toj MdzO HEz BR3O.
tcjLEzdzsOl ftesHECI., Rdzlsjdzdejdzlsjdz | tSBOLtso Odgd W Is
Ml LHOHjJdz Bl Yytso j O, CBBJilkB tsL dZOYOes O, yYJd edsL ¢ kzMfmls
ftioddztsyjddy d ofMmj toejyd M t©OLOBSIss Ols dztso d .

10 MteQoadzjdzdj dzO M o jyj HtetsejHjded ftslkzys Od
1l dze Otedw ftojL 2024 cEtsHddzO s jHBSA fteslkzye Odzj
ddzls j dzj €Is MtejH § SHEOMIsea O dIisj/ yj ddydlsj.

frod{rdfdd4rRc 19 RY®J TP UL 1 Yoy [ UVLYRJ[R

lteso jHSA dJLMdzjHO Odzj © yYyoOfplsdes Eyddzdhj Mmted H
G tsH d dzd . Y Oflsdeslsts Eyddzdhj ftojHEZOECO tOL dzd yded
BdzsCtsots ftescatcORBJtcOdzj, BOIj BOISdL O, ftoscteOdd tcOdz
JiLd<, Ofigs trdalzts @'z tc© My o wtsWdw, 1 zeOtedw. [BHN
o dqLMdzjHoOdzjIsts j 130.

Ajd: HO Mj ©OLBjtj: AsOCots ©OLBJwOIls kzyj ded y
2O ftoskzyoOdzj Ists dL SEMmlse jdedw ddalsg dzj SIs BJ HJWdC
sjrdtsdtedd, C(tdbts ftsLotdveOls dzO Ctdifs stedlsj HO
zO | fijlslg iflsaf €S, OdOdzdL dz0 HOdedzd ddzd M L HO9 Odzgj dzO
dL i dzdgw @ Ols tsls BO"N d 20, Ctdif s lsi to -Hazde s dzdp . §f B @j
Yy Stifelsi eils d tsetslsdlsy MO BOMNdded, SCStsdlsts o j .
1 Otselftsdz 3 Isy HIyo (10+) f¢osMtsudrdi, U ©OL dzdy
dLyYtsdzL 9 OIs RR, CB2Ikts tsBtcOBBIsa O fftcjHISMIsOO j dzOIs O

mdfslsjLd dzO0 dL mMdzj He Odzj Ists:

U vyjddydlsj twOLBdtcOls ftcOoaddzdets dL Ckzflse j ded W

U vyjdedydlsy ©OLBdOls HtOoaddzdes dL SkMmlse j dad
dLfsdzL 8 Ols.

U vyjddydlsj dzgj tOLBdtcOls COCoats j dLSCEkMmlse j dz
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IVWo0O dLitsdzLoOdzd HO9O dJ IstsH O: LOHOYO d o ft
Chat GPT (SOt Al ddmstezdzj dzls) L O HBRBOMNdzdlsj Mg
fsHeslsod M jydqWdydzO LOHOYO d ol ftesmdedS dz@ Hc
LOBOo dz20 yddsjbyjlddecots fteso jHBSRdG] M oBHJMNdY kYo
dLMmdzj Ho Odzgj Iss, L O HO &BsEOls kyjddydlsj €6 Mias dOf
gz My HOH] ol ftetsmdedS m 20 o ftesMO ©® Kahoot. s
HdMSCEMdw O jss@®hoatiGXTe d HO dd3 HOHJjJ A3 HESAHRBOh dO
Chat GPT L O tfttjHjdzjdzO LOHOYO. 10 MdzjHoe O dw HjC
d MdzjH Itsa O fftetso jHsAdzy Mi hdw ol ftesmdedE ©® Kaho

Lyomlsddyd BWwWR O twWOLHJjdjdd o 4 ol LtOMmMistsad ctlzy
U 1 tH 176 deOdp d dzd ;
U 14 COMH0 ctsHJded;
i 57 Cid@H3 ¢ tsHdded ;
i 812 GdOMm8 ctH(Jdd.

10 Wde. 5 | ftejHmsOo jdes ©OLGtejHjdzj dzdjsts dzO
10BO0dzi € J BtsWils dO ftojHEzydddhddlsi Eyj ddyd, Is
ftej HEYyddzdh dz0 ctkzf ©. 1 tdyddzOlsO L O HdMB O&ZOdAMNO |
Hi dzy d yabW diiyQls 0 dzO0 tsBtcOL 59 Olsj dzdzgd sy HtesctcOBBd o
Csjlsts Mj fsojHj fskzysOdjbkts. 1o jyjlts Eujddy
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¢ A h ™mt e ” X e CREL c h o

5%

o0 m_h " x ;.  Tyedrs dld)
0
36% ! AT S| R
h o ae“T _Y’“'(ﬁ
47%
1. ae™ "‘MHY "0"y" 0

AdB: 11 LteOMl &0 kyjddydlsj o ftsyjdld f

vy dedyd, Stdkt MO EyOmlse Odzd o fteskzyeo Odzj Ists,
5 % ftcjHEzyddzdh dzO oi LttOMmMls (6 EHddzd) ;

12 % dzOyO dzitas4 ClladfipgPh74c sH d dzd ) ;

47 % Mmtcj HdeS-7k G dz@@3] EIsH d dzd ) ;

36 % 6 diBddzL § WwOin8 (dt™@H d dzd )

li ftesmMdzdCi ls Mi Hi 60 HjHdd@Rds ol fetzhdidls sl
Eyjddyd BYWRO HBBOo jdad dew Csd HESY§ ) dzdedIlsj dzdzd o1 f to
BYRO oCdz yjdzd dzv Ctsd WdadzstedteOh d d Ctsdzlstetsdzdzd ol

vjdzjWisdzl Is detwwOyUsS O dzd j? sod@fslstcdlsj dBscecOls o
maps dqLSEMme jdz qdzlsjdzj $Is dzd j? Chat GPT B sls

1 OBOdCdIlsy Eujddyd (fjHlzydddh za 19 dGwyddato
dLEZyOeo Ol ftesctceOBJteOdzj M fsi3chIsO dzO ftesfisd B
gL dzdgj dzO ) Isjrdetsdzse dd, -daf mdglsc Glis 1D C-igld O t tsl4s® dzits
fsCtdgjidzuy o Lftcd] BBOIs Isjrdetsdzseddlsy §COts yoOml
sOLd o9 LttOMIs HJYoOlsO ftosweowopOls etsdzvds dqdelsjtejm €
MistcOr zo Ols tsls Isjrdesdzsecddlsy .

g4 bjLd EByjddyd ftwtse jHsandkj SCttOlCO HdMmSEMmdw
gqdzlsj dzj CIs? s0OCots dBIMdzwls L O dL SCEkMmlse jdedw ddalsi dzj €
COCoats § dqLSCEMIe jdz dqdalsjdzj SIs? [tsydlsy dzd HO HOHJ

"
.
.
.
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HdMSEMdWwIisO dd3 HOHBSA d3y HEBHROh dZO tWOBKISO. [ dMSEkMmd
2O dLSEMmlse jddw ddzlsj dzj Cls COlts dzO J dzj € Istetsdzdz®
Mi LHOHBAR BB Kahoot ol ftstsdzfs dz0c @&O0m@ Isig OB p 1 jodg Offiz
dLSCEMmlse jdzedw ddzlsjdzjSls. RLYBdZLOOrdi] GMdtse dzOIsO o
dqdzd Ar jfi o Mmdde 5 d yYjteojdets. wdzjH o ftetsidad i s
1 8CO0LORdcB] dd3 SOC HO M Mol toy Ols, COCoatts HO HftOo
l stesOIs© yOfmls BjNhJi HBROMNdRO ttOBBIO: HO dL§sdL o Ols
BscOls HO t©OLBjtOls ftojHBMISO j dzZOISO sl dzj e ts5 d daW |
ftlecetcOdRRBO o BORZLI 60 d By jd3 HO 2 LOHOsOA] tOL

10 fmdzjHe O W Ektets§, CseOlss M Mo h dzOs 34 M
HsBOh detslss g8 LOHOdzj. sOCots MO s dlsOdd € tdf:s
fftstejH lswn | Bdds fwOsdddts ddd ctejh dzs o Glcts

ddzjH s O ldtsots dOftOodrmdzj OdzS jIsOISO Kaho:
slkesotedlsy d BJ dOfttOe jds McOodzj dedi B HE 1 t6
fef cOoddzdets o Lftedwilsdj L O Chat GPT.

[J Yoo o ftojHbkyddsPda® lsed icBefOiplsd 2 fgHO2H j yO, f 56
Yd BSEOIB HO dJqLitdL oaOls Isjrn dedtsdeddis) dhd® J . § t
ftcOoddzdets tcOLBdtcOdzi L O M hdesislsO dzO  ted dztsy J dzd W |
Bsc Ols dus §f sdBsc dzOls ddzd HO dd3 dz@etejHWIs. v ofmj
9dYHOd] LO LOSBdSCOdwhdw &d MmMeawlk. uvuta O od)HOdz
BSEOIS HO HEsSCtsMdZOls d odHWIs.

vyomlsdedydlsy Bl ftejHEzydddh doO oi LteOMmls Mmi h s M
Hij2Mlsoa Ols HBsMISO ddzskzdlsdodets. 4 tsls 6 HJjyoO f§tsmtsys
Yy dev" B3Ol ftojHMsOo O COCots j Chat GPT. [bkesottils

Vyd dzdydilsj o dzgOyOdzdetslsts Eyddzdh j Mmihts dzaj tOL
Eyjddyd (dZD0 s¢ simcPdgts) 7tcOL B d tc O dfjdsitsts BLds . R Rl f)jj df @S
Fyj dzdyd tcOL L dzOo Ols dzgv Ctsd ftoddztsy jdedw, Ctsdlsts o
SCtdks duisdm® 0. Ji ftejSd ktso®, Ikj ofmj ©hj daj teC
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LOMts., 185KEO0CO & dd& kkso O dOdmisddd ddd dj? v}
ftod dzoiBdrdn, dets dzgj BSEOls HO tOLBJtOls thdtse dzOls O
feshlss Md dewOwl d fijl 00 @s Oxdialsg @l MidesChHat GET Isj
dL fLod®ls Chat GPT, LOhskts Bsé®D®%. HOj Bkl Bl Ok s §C
swrs Chat GPT | djhts LOBOoades, O dzgj dgj "5, Ct5jlsts
odyHO ftodWlsj dzid 0Bdzd qhlHER &P RIS O By jdlEp j (¢
MO LOjlsd d HjyOkO dzgj EsEOl HO dewOwls f dfmlsd dzf
HdRO.

0 100%
80 i 70%

5%
" com t ht oyt lomtt 6 b7 va oy
LTeT _ 7T T TCHat™mt He YChat ©h c to er
ch To’ e YGPT GPT
Ade. 6: lwjHkzydddh dd d dOyOddd kydddh
[ Sy jteddg deglsi s ftsCOL 9 O, Yyd O¢ts dd&3 ftoj HisMIsO
Eyj dzdydlsj dBsecOls HO ttOLBjtOls d HO d&OEZzyoOls CO0Cots
v O Jj-f fH ORI OSSO 9 LtOMIs L O HjYyoko, 9 CBWIst
fsLdydtdsgf cddg stcBOYdwilsO L O tesdwlsO dzO Isj r dsdsced
J dBdigjdzlsi s HO 6d dlsdoadtOdzy L O ftoj yuj L zOddw
vyd dedydlsjy b MtjHdslss yddazdhj MO {§ ¢ tsdj dd
fsojyd GCOIsts Isjtedzd-detsg tetip OL BzPg O dzdgP eEts daPpts OB tcj 9 d Ols |
Eyjddyd fJtjHdLodSObpdEBslsks j B jidQiL B dBOIS s j y
dde stcd3OBdY HE B, dtsod Ijrdtsdzsedd d Mmi s sOCO
] Bz dzsO ydojjdz o JjtOlO dzO MOBsESdIsjy HJ Y
dz2v €82 HO c¢d dzOkyd dO o dzdzOIsO tsdzw d k2§ silstej
mMo®sd GlsCtedoe Ols tOL dzd ydzd Is § ftod dztsy § dzd W d o L dsfs
ddeW stedZOdgdes s § oz yOd My ftesoOdzwls d fMmj EyoOl ks f
COsts sBtOLBSOOddj © Eyddzdhj, d J HBMIOLI ydzs d
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{BMi Hdrdd M Eyd dzd8d cdz@ dezd L tsQPPEOISO®L L © dL Sz
COCoats BLEOYO9 O IsOLd OBtejoadOkztcO? sOCot tOLB(Jts
[ 86Ol dzd HO HOHOI fteddjted L O dqL CEfMmlse jdz ddalsj dzj ¢
Kahoo t . oydlsjdzdlsy dd3 v dJLftsdzL e O o yYOfMmBse jiIs].
Isj dzj W sdedIsj d o3, COoCod ddOls, COoCod dLftsdzL 8 Ols -
Msyd Odzdzd &34 Hdd, Cdilzded C Oyd sdeded f dzOsW tstcd3d Gt
dL §f sdzL 9 On O) fipQfs j f3©Odsdftsy J dzd W , LO HO fMd YBHGEtslse W
dzi cOIsdo jdz s dls, LOMNGBIts tjLEdlsOIi s dj oddzOcd =
BOIlsj BOIsSdyj MEC O LOHOYO, ftdzzyOe Ol CttO2ddvw tjL zd
dLydfmdzj &z stsL d tejL EzdzsOIs.

10 Wde. 7 dBsyjds HO oadHddz, Yj 100% s Ekyj dzd
RR ftH WBtedzkOO dzO0 tOL dzdyded fJteddztsy jdzdV o J ) J H dz
sj Mihts dzgj ©OLBJtOIl dzOff i dzdes C OCots L AOYOO O R
Eyj dedfig@ IsplsB j dzv L Odzd Chat GPT COlts f dzOW¥ stcd30Ols O,
sftcjHjdvdy d&O HEBEBOMNddlsy ddiz L OHOYd, O HE{i dzded Is
f zOlsWstedsd, dL i tsdzL 9 Odzed BIs Isjrmrdedlsy Eydlsg dzd .

h o ae ™ - T e t ¥ c
S t ~ ot c o T ot “ h x
c h o e Yy oo~ o e | c10% Yt x ho g 't m
ca th™ t e 0o * = e t e »
St Tt Chatem‘“' *1t0/
o ¢ h N ~ rye e - (N == -]
;. ¢ t . ) co - ) t m h ~ "\* - e
c h o e Y ’ T e t o m 100%
‘- ~ ®

0% 20% 40% 60% 80% 100% 120%

Ade it OLBdteOdzy dO dLSkfMmlse jdzdw ddalsj dzj Cls o
[ GO LOHOYO L O Bkyjddydlsy s MtejHdsIEs EZydd
fts Bl dzc OteMCiG Cdzdsls jiad@ldslz O f s BSh SO dzO Chat GPT d dgW
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fsjlsd. [MmMojdz stso O Isj ItewBoOhj HO dJLidloOls oi
yofmls sl dd steBZBOYqdvw s, fodkzyj 0 BIs Chat GPT 9o Is
qdzsjtedzils B3O HEsMISOII Yydes ddeh stedZOyYydvw L O dg d ededs O,
fsjdlsy .

dgdzj H COLB dJqLYdZzLoaORO Chat GPT L O fftsHEtlsta CC
BWAR0O dL dzj dzOH Odzd , Ud dL Ckflse j dzd W Isi HdOdzIstg @iBj K Idsd  defgC
Bl d&ze Otem¢d JLd¢ d HO dqLisdkzLeoeO Cdtddzdyd® L O o]
dde ste 3Oy d wdiod | dgglzts | Is 5y dz0O . Chat GPT d&tsyj HO dzOk
ddet stedsOydw J MmMd3d id dzO, dzgj stsydzO o dew S tsd Mmdzlz yOo
LdzOvW s Issydess S W dJdW sted3Oydw | HtwcOoaddzdzO d €S wW
ftoddzsy j dad v  d cdzef IsH @ sSthtg yH sBls@Y e tcOydsdzded § Otc Od3j
otcj a3 . sy Mihs IOCO o9d)yHOIs, Ud bkimdzdlsy Euydls,
fsHEBIso WIs [ztcts ysldgiO SHs@[ oBdzdH Q@fls Gz B tc O dzd .

vuyjddydls tls cdBdzOL Y sO-fdHftsdy d @ adoaid@P T ¢
tcOLBdtcOIls COC tOBtslsd, ¢0OCod Otdlkzdsj dzgsd MO dzj B R
dzj es. t OLBdtOls o SCtd OMfjSIsd dLSCkMmlse jdzdwlIs d dzls
Eyjdd®wO Ho] fHcetwkzid s oi LtcOMmls:

i ctezy-B61dHdN dod

0 Ctezy-P81&HJN dzd

ltojHdzy R sy dO Ho jlsjy ftsHcGEtekzfd HO dL i tsdL o Ol
220 ftejLjdlsOyddlsy Md LO ftesjSilsd o Mmihdw ¢ dzOMm.
Metets tsMi L dZOR O, yYj b jJ HMSO dzj-EdpiaBOl 8 1506 fighs
MilHey Odzd J Ists B4 N J dzgj stsydes, € 56 0Ol izl dizd izt dzim o @ hdizf
CtseOlts Mi Hi Y Odzdjlsts BjNJ dO Odgcdzd2mCd JjLdS. v
s qLYitsdzL o Ol L O G jdgjtedtcOdzj dzO@ fmded S d, dL sBtcOy
otcjdB] HO ftsHEetlsowls HtsBtets  MdABsdMdzj dets dL sBteOY j dz
ddzls jtejmMded dHJjJd. wvjiLd, SCStdlts dg" BOR O lsdaetsh j ded
dzj Mdets s EZyjddydlj, SCtdbts dBORO0 fsejyj YOS o O
2ZO dLBBtOY JjddwisO Md.
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0%
» co T ChatGPTe® "¢ o T ~ 9~ A" _Am’'t~e e teo*o ' h a
co co” g0 " y" et t € ch 3 e'"("cﬁ'“*’?eo “‘""c*o""“""e( €

co ” oto “tb e vt Yt mo 6 'ya * t * m “.o"cm A Tee it .

e 0% 507 a 'Y c¢ho * et™* ¢ * AT ~hm c “h ™ a t Chat

GPT.

Ade. 8: | di3dz@UldéOdzjsded ) lda8f 16

10 Wde. 8 dsyjd3 HO M o dHAGC sHY" Pl O tfdsHct:
Chat GPT 5 fBSHAGHWh dOuydd fttd fsHess C OO dzO
Chat GPT L O MmMi LHOsaOdzj d2O ftejL jdelsOydqwiso s B dzg
mM@mlsOdzso ddzd, yd Ml Hi Ly Odzdilsts, €EJdzjtcdteOdes BIs C
fto] COtcOdzd dBdesets otcj 3y © ftoj HBSMIsOoawdzjlsts dz0O o M
HO ftdzzyOls L OHBSotsdzdlIlsj dzdzd 6 j dzj edtcOdzd dL 5B tOY J dz

VbUud dzdydilsy dz0@189i € Odfidzd 1Ftctswoweo Ols dMmisd dzm€ d
sjrdetsdzsedd d €1 dg Mi Bd-dzfOtso Higo pls Odzdadf v 2 Y T OB
dztso d Is j dLtsBtojlsOlsjdd d fHtjHfted] 3Oy . vsOLd oI
ftesctcORIE®dz] § sudalzOdzedy L & oD Y KkHzPtc @ tcd H iflisOo © L O
ddzls j dzj € Is.

AdekeO 9 fjHumksOow fMdszOydwlso fMmi f fi b OkO Al
MstedCIlsded Ctedlsjtedd. | s8¢0t EZydlsjdvls HOo O jHda
ftcOQovwls dzdCOCod ftotsd3jded, Is§j §BdZzZEyOeOls jHddz d f
Zj@6owe Odzj dzOi tzj L gkls Ols@Bsjjdzv L 8 © dzd S OSi o  ted L dz
RLSCEMse jdzdwWlils ddzglsj dzj SIs HO9 O 90% jHABOSCosO ddaW tstocds
d Mmi RO LOHOYO. ldyHOdkj Mihts 27% MetsBtSHO L O
ontHAd s Jsteff Ot@BjMr sHdzd, dets dzgfj MO JHABZOSCoad. sBGO
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BdMmdzy dzij d dzj Mj HBojtWoOl dOfi dzdets dO Chat G
fojHmlsOovwdzjIsts dz0 s ClsO.

1. ae " 1718Y0 " et
CATL EThmATU bk e 90%
~ 3 B l
- N s o - < 73%
e
"50% *

Adce. 9: | dd3dz@L8d GrdixjHAY "jdsdOY 1 7

dlskHjdsdIlsiy tsls kdzde jtemMdlsilsO dzgj EyoOmlse OR O o
fteddzsydr Mi h OO d@GjlstsHtsdZtedw. uvjLd MlskzHjdsd MO
9 11 dze Otcd W . 158 COlts dddzOHd o9l L tcOMmlisdzd, J HBBte]
gL C kzdgdse jddzlsj dzj €Is d Chat GPT. 10OHOHj dd& Mj HEBHBO
HO ftHGetlsoawls ftojLjdsOydw f; Power Point (ppt) dz
10 yYyJjdzsO dO fteskzyo Odzjlsts Mj dLitsdzLeoOR 0O ¢ tsdzf toj
f toj IOjydily , Wppttc &30 Is

dlskzHjdsdlsy s kdzde jtemMdlsjlsO dJLftsdzt o OO Cha
sl L 20RO, UYj dLSEMmMlsejdedwls ddalsjdzj Sls dd3 e HiIsSMIS
B HOIs EZdzd S Odzdzd, L Olssa O IstcWB9o O HO ftsHeBloawls f{tc
L dzOdgd Wso steyj Mlseats. Chat GPT HO9 0O fMmatHdd ddzd JH
fsHtsBded ddzd jHAZOSCead f OtcORjIsted, COCILts ojyj MmJ
ftcj HMlsOoadr O Mmoatsdlsy ftetsj Cilsd, LOMNslsts Htekzed Isj
dlskzH j dzldzcfidsfjo jeldnd s j Is @ ste@oLjB (fte Qliz fifiste j ded v ddzls j dzj € Is 0
dLyYtsdzL o0l §Ysojyj o kuyjddjlts Mmd dJddd o jjHd
His | dzded Isj dzdzd § sHtsBiGj ded W 2O dL S kMilse jdedw ddalsj dzj
o Cdz¢ ydlsy Qzdffss ftsB toW 9 Odzy dzO MOBIWw Chat GPT.

VUud dzdydilsy dzO0 emduséd dzdeo © tsfi L d&zOe Ols, Y4 Chat
vts?2 dBsyy HO od Ytsdiiscdzgj, HO od HOHJ BI oL O ddzt
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LOHOYO, ftsjCls d Is. d | dvisd mMzkyoOd d&Gtsyd HO
Bl H] dagilbtsyjd d HO dqLdmMCo O 0 jyj oty i L O € dak
Bsyd HO Bl H] dzg HSMISOIT § .

l tiLEzdzksOls dO0 d&OftOs jdslsts L Mdzj He Odzj dBseOls

vuyd dedydlsy s dzOyOdzj dz JjIsOf dzj t©OLBJdwOIs dzOY
JLitsdzL 90Ol jHdes d i "s fteddztsy jdedj, dets dzgj dBse Ol
ftesmlss fMd detwOwls d Mj LOBOoadzwe Ol f Chat GPT. R
ChatGPT L Oh slsts ®seOls HO ©OLGESs OtewWls ) AdwWCtscEtsi.
gLSEMmlse jdzdw ddalsjdzj Cls. uvtso O | fbdzjL dets, SCBGOIt
geteOwls f dMmisddzmMcd ftedwlilsjdzd d ftcj COtco Ols HI dzets

vyd dzedyd o Isd2dzi 2H)] eSO 9l LtcOMmls. Hic] HzE (SE
ddzls j dzj €Is fp tOL dzdyded ftoddzsy jdedw o J(yJHdiod]lst
RO i dzdes C OC dL f tsdzL 9 Ols-C idfigdetz Mk a g Bzj dfdids jj dzgf 3ls .sB Y f§
Chat GPTHO] ¢SO L fsdzL 9 Ols ftoed dL i dzdzaj ded j Ists dz® L OH
LO HO Md YtsHEetlowls HBROhddIsj, dts MO dL dzj dZOH O«
HtsBl t6 o Iss9 O. 1 OB j dzv L 9 Ols, ud dgdeW stcedsOydwils O
d dzl ste BOY de” ¢ sdets ez yod v j Mmd3j Mj doO, daj ssydoO d
9l LtcOMls L dzOvWlIls Ikisydes SW dJdaW sted3Oydw | f tcOo d dzdaC
Hiczed Htoddzsyjdedw M dLSCEMmlsejdz ddalsjdzj SlIs ddzd HEC
f OtcOdRj Isted, dglts flswgQitsleodpjj B3 . i s ISOCO Isj o d)HC
Htezed fteddztsy jdzd™, L O HOGs tedd@ fistef@iedBdlss fiztefdgyddds.i umgd Idf
sBwfidzv 9Ol Ci H] d C0OC Issydsts MO dLiBdzLoOdzd Chat
sBWMd 90 CEJiz® OBIDaR GRT-j & 6 S KOG s dz02

vuydddydlsy o cdi3dzOLdWIsO -YstfiBozuy Ow CHz@y G B2T
tcOLBdtcOls COC ttOBBlsd, ¢0OCoad Ottdbkzdj dzsd MO dzj sB R
sls dzjets. {OLBdEOL © Ctd OMFjiSlkd dLCEkMmlse jddwls
dd3 HA sdzLr 9 Ols dLSCEkfMmlsejdedw ddzlsjdzj Sls LO ftsHEBIsBY
i hdw Cd&OMm. uvj ¢t JqLiskLoORO COkt ©OHBSO, dts
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Slsdetsh jdzedd dzO i Hi oy Oded § Ists. tl-cits day B Q@ Is 5 d B 1 'O fn
Bl dze OtemMSCd JjL fEsdzwdy HYOIRD, (Stse Olsts i Hi toy Oded j Ists
vydlsjdzdlsj Mmihts HOHBRO ftddjted SOC HO et dL § sd
L OB @ HODEO, s ddz3 Blsdzgj fojyi otjddi HO (BHCEBIS
vy dzdydilsjy Mmi hts dqdzOls dwdeses rnkzBOad d ddasj tej fded
&z0oe d yd, gL f tsdzL edf) Ailzts C hsdst G\ j dfdtsy d Is §j Csdlsts d i3ZO-
Efdzseo gv € iLdP Ofhmar cGPSTso $ OO 20 L BBEOY jddWIsO fd.

dlsHjdsdlsj s EddesittmMdljlsO dLftcdLeoORO Chat
sl L dZOR O, U4 dLSEMmlsejdedwls ddalsjdzj SIs dd3 o HisSMIS
Bl HOI EZdzd¢ Odzdzd, L Oktso® IstewB9oa O HO ftsHcetslsowl it
L d&zOdgd WMso stcyj Misets. Chat GPT HOo 0O fMmatHdd ddzd j H
fsHusBded ddzd jHEZOSCed fOttORBilstcd. 1 wWEtsd MmilskHj dzlsd
Hiczed Ijrded Stdzjed fsCOLORO Mihdlsjy ftosiClsd.
HisBtej sy ey ddalsj dzj Cls d ki temwls dzOydded HO EB dL
ddzd o JnjHdjodjlbts Mmd. [Mejdz bse O, Ij BdMmdvls d
ddzlsj dzj € Is, LO HO fmi LHOHOI dtse dLSEMmlse jdz ddzlsj d
ChatGPT.

[BEZYyOGaOh dlsj Mmj tls oMmMdysd MmMisjfjdd dzO BtLOL T
i ol toh jdz qLSEMlse jdz dqdalsj dzj CIs. uvts?2 dBsyj HO od
dej By i HO dL i dzded yw dzsfiplsdzO@ L OHOYO, HtesjCls
dZsHwekzed MzEyod d&@syd HO | dibktsuyid d HO dLdmCe O
HO M jMmisd otcjdisj, Ctjlsts diidsyj HO BIi Hj dgj HsMIsOIsi

v O fCOLO, yj HtejHdLoadC Ol dzmlseo OO ftod ¢ SH
MO Mol L Odzed M dzgj f SHABHWH OO § BMdzj HisSO Olsj dzdzts M Is
fsdzi Hse Ols j dzdesisls© 20 ftojHMlsOoawdzjlsts Isi tefnd dz0
L dzOdzd 6l PHMIE]I tofjdaj sts dzgO EZyjdedc 0. 1 bOLd MdkkzOoy
LOHBOoOsdzV 9 Odzj d2O BSH | dzdlsj d2O Eyjdei d2O0 Eyd dedydls

RLYBdZLoO2¢Cd dLSCEMIse j dzO dzj o tetsdzdzO Btej 3 © o
ftcj HsSMIsOoaw dzj L OBOo dzO tsBtOIsdzO otci L CO MYtstejH o
fskscdsy GMmisjfjdds HO §sdzzyOl HEMlsi § HE OBT
feOClsdyujmMSd b§tcOy daj ded ™ .
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stseOlss Ekyjddydlsj dLfsdzLo R © Chat GPT, ftcjH
CdzomMdW dydteOded o Istcd COljestedd: IjrddC O, Euydlsj

ltej HMIsOo jJ desIsts dL Mdzj Ho Odzj T BCOLOO CBdzEts5 dgdztsc
9l 9 jHjded ©® Bl &z OteMC OISO BtOL 58 Ols j dzdz® fd fMlsj BO,
ZO0 Mmi otej d3g dedzdw Mo wls. vyjddydlsy TB8C0O0LOR0O Y O)HC
Eyddsjjizdn © ftoj HisMisOoawls Mmi otej &3 dzgdzO® d OH J C 9 OlsdzO t
LO Ld&Oyjddjlss &0 Hbddlkj, Ctdbkts dLitsd.o0dkj,
tcOL . o ifidste O Odz@WLOMOYd™Y L O AHEZHBOO dO cEtsHJdOls
LRQ023 6. OBtjodOliztcOISO Al LOjJBO i tcots dwhmists
ZOh jIss fteskzyoOdzj, ofpj hj JdJBOR] tOBLSISO LO ol tc
2O dLSEMmlse jddw ddzlsjdzj SiIs/ Al / dzgO BEZOHJI] HPEEC sdzj
My ttsHEBlkawWls f s tsls dzeichQjdetad ji jdz@ L RVRN dzds tndz6h telistdn IstlstO
HtsBtets M j MisOdzy dzOM jIsts tsBteOL ts9 Odzd | .

11 dZc OteMC OIsO BBKOL 859 O] dzdz®O MdMlsj BO L Of syoe O
Euydlsj dzdlsji HO f{ toj H s le@edyjlazisidicoidas) ftéztupi ddgddidzts S T E |
Htstf | dzdzed Isj dzdets ddBO L O yjdz HO o9i o jHj fYte jyj toj Mk
tetsB slsde,d ,90 jdeEnistczd3j dzlsd, SCStsdlsts dzOMdlsj Ekyd ddyd &G
HsBtcy COCots ofmi hdasmls | dLSCEkMmlse jdadwls ddzlsj dzj CIs,
HEB G , COCo0O | ot LEOBO BijYHE wBBlsdlsy d ~tste
Bi Hjddiso Oststed. [ cCOts ctotstedd LO M LHOo Odzgj dal
JLCEtOYHOKR] detso tsB BOH pezOIlsp Gy datc BytlgH gz f totsj CiIsd .

sOtlstsctcOW JtcOdzj sts dzO Hj2desfylsdlsj f RR dzO o Mmw
ftoj HdzEY J dets C OCIsts Mdzi Ho O:

RLYBdGZLOOdz d&O RR o fHtojHkzydddh dO oi LtcOMmis: HJ
LOY L dzQo Odzgj M twtsesisd Td dgzf) j dedzl Pz ¢ joc@ls dzg O@zd j dzb d M
1 jMmddz L O B dZd YOdzj , -d diAs B dnNOEaf, ¢ PdzGg sHSE O
108, vjdzjadL ste, doOdzl Is 2O BORBO, [ twils &GOd ¢

==
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CdbOotOlsO, [0kt Bovyj, [dMdyO, [ O02BzdO, uvtdCts:
] OCtsd3 B ytsS 1 tBd, [ O02BEzEOKO BGIsde O dO Eydddhj.

RLYBdzL o 0dzgj d&O RR 9o dz2OyOdzdetslsts kyddzdh j: [ mdatse
ol Lftedj 3Odzed dO S BzdZOISO McjHO M Arduino, LOft

RLYBdzL o Odzgj d2O0 RR 9o MtojHdeslsts Eyddzdh j: liaj
dLf sdzL 9 Odzj dO dBwdese s Mmj dzL sted, w©WJjh Oo Odzgj dz2O f tetsB
fts RR (dOfteddzjtc tetsBtsls, tOL Y tsL dz09 Odzj dzO dzd yO
ftoddztsy j ded § ) .

RLYBdzL o Odzgj dO RR 9 cdddzOL W IsO: t OLBdteOdzj dzO
RiMMststcdw dzO RR, w#ddzdzO RR, uwdOBO RR, [IdSO dO R
ZzO0 tj ylso, [BttOBBICO dz2O jMmMisifmleajdz jLdC, 1 JjCIstste
z0 ey d v, s Otls® dzO L dz0dzed Vv Is O, td" OoOdzy dzO
t OLh dtew o Odzgj dzO dzsedy MSEBlsts L OCdzs yjdedj, t ORC O
tej " Jjddwv, vl tthOysd.

] ko0 ftskzyoOdyj OCkdodts dLYtsdL 0 OF d3j MlsOdzH C
Bl Hj HO ftoeskzydd Bi dzc OtcmC OO 9o jtefpdw dO Chat GPT.
ftejL HBOwls 2024 E. [t jd HO -fESHEGSHHO'BJO 19 G ddzOeh jdtdshy
tslsB ds¢ dztso j dzdw Chat GPT.

[tcetslsts LOCdzs yjdedy 4, ud Bl d&zeOteMCdlsy 4 HOG
dqLSEMmlse jdz dqdalsj dzj SIs, L O HO ftojtsHBdZjwIls tOLddSdIls
Eydlsjdzdisj efmj hj dag MO fsHelke jdzd HO dL §f sdzL o
d dglsdzj € Is .

vyjddydlsj ttOLBdtOIls, yYyd Chat GPT &ty J HO dL fi
vtsLd dLSEmbe jdz ddalsj dzj SIs j AdOh Jdzdes tBEYJ ded j
dLitsdzL 90l &jlstsHd COlsts dzj otetsdgded RBIeiyd, O MicoO
StsL  HBZPIstsBtcOL 59 Odzd J Ists.

vstsLd YtsSHAtsH BBl O odzd d3Odzdy d2O oL O BsSIsdzsh §
JHdddyd dz0j OgeOizded H Odzdzd, yYOMmiIsdydets dzj cOL B O o
Wistcdsd dzO0 tsBteOL 59 Olsj dzdaets L dzOded j, ddzlsj ctcdtcOdzed o
HdMS 2@z EZOISO L O HOdzdzd sy, CB2Its ddi3O BuydodHdzd
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1 OMistswh OISO Isj dzH j dzydw o dzOh jlsts Bt OL 59 Odzd J§
sftejJH]Jdzdd tSBEZOMId. vO0Cdo O tBd&OMISd dBsecOls HO B
d Hte. [ deifp dai | HBMOII ydes o bkEyddzdhj ddzd Eded
Ctsdlsts H@htc@ORsMissWIsj dzdets. [ dzse s jJ 90Oy dzes HO
tcj Odzdzed L OHOYd, LOHOddwY d toj " OoOdzgy dzO toj Odzded ¢
ftesW jMdsdOdzdmils. 1 IbsLtd OfmMf jSls ftjHdLodC Olsj dzils
fsHCtej 9 HOtcbOC 890 BBERZYjJdzdj, BOLdOdts d&zO L O

[hj jHdts fwjHdLodCOls  dziflse 57 C A% j HO § Y 5t on@
CazomMdW dydteOdzsy ddeW sted3OydwilsO, SCStwWists § sdzkzyOe O3]

Il dBtsdsj dz2ls O kZyj dedydlsy d Htsted Eydlj dzdlsj Istews o O
Csdzd yd Msots ddagW stedBOYd v . sOCIts L dzOj ds, ts fdzts o dats |
SBtcOBBISo Ol d Mi AtcOdgw 9 Ols JdaW stedBOYdw. v OCO oM ¢
d dz¥ sted®. v yj ddydlsy d Eydljddlsy Ld&oOwls kse0O d
15 MOMBsIss dLfsdzt o Odzgj dzO0 oMW OCo0O dJdaW stedsOydw,
HO Ld&Ojd COC HO dqLitdlto0dk) ktsLd fslsjdydod kO
1EyHOJ B My Bl HJHOCIKdJEO LO Issa® €O HO Ml LH
tcjh Oo0Odzj, SOCO yYyj bsoO LdOddj HO dBsyjd HO Mi du
ZO L OHOYdIsj .

dtcj HOSO Chat GPT | tcOL tcOB BIs | dzO, LO HO dL Tt
JLissydedS, d Jj Bd®O dLYtGd 9000 LOLOHd ¢i 06 Oo f
dgd stcdsOydw L O dzOh dlsj MtseMmise jded yjdzd d L OHOYCJ.

[Mdese d&zOISO yYyjdz dzO@ dL S bkfMmlse jdedw ddalsjdzjSls j H
ddW sted3Oyd»y o d&j delstste, C2bts dOMsys O Eyjddydlsj

g dL mMdygeed O yj Mise j OISO d SCStsdzdyj Mise j OISO tsyj
LO dLYitsdzL 9 O0dzj Ists dz@njRrRRf tc®o B st fdded jHs, M ¢ 0y,
SBtoOLtsoOljdzdzdlsy vyYyjdzd d bjrddSdlsj, SCtdlts fj dL
sird yidzd i fsdi3cshsO dO Chat GPT. 1 tskzyeoOdzjlsts
gL tsdzL 8 Ols Al Isjnded € f tc5 AlOs oH tisfBi tedDdzdslo jOAzEQ  Istftsts H
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r'if yolso ddiOr 0 9o L BBy desmils HO dJL Mdzj Ho Ol d B M
ctelzy d .

vydlsj dzdIs § ) stso © ftskzyse Odzj , Cdlsts dL §f sdzL o
ftosdsj dzgd m O wlsdetsh jdzd jIsts Md €1 &3 dL f tsdzL 98 Odzgj Ists dzO ¢
Uud M4 ykeomlsea Ol Ctdi3Wtstelsdzs HO dL ftsdzL 9 Ols Al 9o YO
YoM Rz dBtsyj HO BI HJ 9Cdzsyjdets o dOMlstswh OlsO
Chat GPT dzj BJjh] btdkiseO® EmMmfjhijd dO B deOttms d
fescttORJOdj, w©GoBlsd, BIBEZSEdY, 6jBELOWdY, HI
Csdzv s My 4 - .

ltcso JH | deslsts fteskzyea Odzj L O tOLBd®Odz) I s dzidztd O df L
sBlkzyd @zd J bz Otcdw ftsMisOoaw Mmdesoe s " SRS & tis zH | OH
o Cdz¢ ydlsj dzdats EZyj dzedyd tsls §woflded dd ol tdf Qalatgd 2 yuf tez
hj BIH] dLYtdzLoOdts CObts tsdesoa ®© L O BIi Hjhd sk
5B ZOWEBISOTEM d dLSbkMmlse jdzdw ddzlsj dzj $Is sy HO B
dzO0 kZyj ddydlsyj .

233 Edge dzO0 kfMmktes2Mmlsotslsts d B dZOYyded (cl oud) Is

Edge Emlstets? Mise 5" ( d2O €) O dzg dzdi?jEdgd: dz etwdlsy e s BAdEC
drudmdzdlsj dzdzd sy IsjnmdedCd d Beyydly. vt § fitedwj:
dz2O HOdzdzd. } jtodW jtededlsy dLudmdzdlsj dzded EfMlstets? fylse C
HOdzdzd Isj] o WBicj s OIsO  jtedWjtedds, yif dzls 8 @ dzdzd Is 4 OfmiB o -
Edge bkffsts2fmsotlkts | ROHbE,jtds kists2 ks s,
[BtcOBtslso O HOdzdzd 2O dBWfilsts (o HjtedW jtedWwisO dzO
1OBOEZY 90 dzj SsBARBHd®BsMIsSISO ls ftoj dsfy dz® H Odadad
]l sHBBWGW O O Bi oL BHj2Msadjlsts d dOBOdY" o9 O L OB O9
yifmMsts o9Cdzs yo O dLSEMlse jdz dqdzlsj dzj €Is L O dzs€ Odzdz

= =4 =4 =4

] B &zOlsjlgq - dets detsfig@ d IsJ -~ des dzts e ygwists tBtcOBtSISE O
fsftej HMlseo sd3 tsB dzOyded dL ydmdzj dedw .
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1d H tdsejj scg@zO ydad Is clBudetgxtsc d d  (
lBdzdyj dz sBdzOS (public cloud)
YyYOfMmlsj dz sBd&zOGE (private cl oud)
mdBtedH jdz sBdZOS (hybrid cloud)

[ Bd&zOyded EfmMdzzéed (cloud services)

il
f
f
il

rejly bimdsdzsedd Ol MmMetsdlsy wWOLddSd d Metsdlsy
sL dzZ0Oy0eo O tBttOBBISEO dzZO Bw Mists. vstsLd a3 StsH J HBI
ote] A3 , M dgjvw MmMj ®BBKOBBIa Ol e jtedlsj dzdzd H Odzdzd
siBdstscdwy | ®©BttOBBISCO dzO HOddzd o yYyjdzsi 6 L O IO
OdzOdzdL d, Ml RtcOdzj dedj dO ctdzwd3 B J &3 t5ls H Odzdad,

sOBdZdyo 1 fHtojHMmMlsOow McOodzjdedd dBIYHE HOjIsi s
sftejH]ELHo OO @B SISO CW Isjrdzsdzsedw HO My dL § sdzL

501 [ RADELYSEAS St dg d20d tsB dzOydd Isj A
stedlisj ted? Vitedwiteded diy [BdzOyded dL1

(Edge) (Cloud)
[ Olsj dz [dtsets dzdMmC O ]l dfsS O
o] A3 ) HOBO  yj dzsi )
[ WdzO2dz tcOBtSISE) i L d3dtsy dzO 1 4o L d&3sy dzO
(Colbtsdtsdzdz® OBl (LOsdMmd ls d
1 so jtodlsj dzdetsils ] dMtsC O iz M) S O
(HOdzeded sy fj Bt (HOdE]IL] Mj ]
HOO yjdzlsi tg)
RLUq fdzd s, [ 6tOdd yj &0 ©0Cqud NCd
(tej Miztefnd dz0 EMls|( BON OB dtlz j BO o
t OLAHJ ]l dmMsSd CAPEX M d CAPEX

EX

zOh 0dzj dzO OB ts
dstcOdzd L d te Od
tesfils j dzO

s HtMisOe yd< o)

1 sHHtl ¢ O 4 dzts y dzO
(OL el MdzOls d z
B Mists)

1
(
9
]
(
1
(ddee i Misdyd” o ~|0O
(
A J
s
(
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1 OH j ) ¢ vbwLoeddo [ dese s adMmMBsE O

(LOadMmd tls dzOH j x| (t6d HJ H Opgdddls tHECdIY)
Emlstets? flse t5)

[ dzj e d2dz0 Wi Wd¢ OMmdzO 1 =z MC O
( dzts € O dzdzO sBteOB|( jdzjtecdy L O ftoj
f tcj datsf) HOIOYj dzlstetse j)

[ Oh OB dtlkzj di3sMis & dzts ) dzO [ zte s dzj € O

(dLdmMSeo 0O wOLfsd(tedMzteid M HEB
Ehlsts? flse 0)

1 Qo dMmddBsmis Bl [ o dzd BO dzdzO 11 dzdzO

(MOdkss L O Mmd (StedlsdydzO L O HTs

Rsu ftjHMIsOodzweo O ddzsjteifm dzafj MOBsS L O fHesdL o

COLEMmg, dts j ddsjwjmdes d LO §sHEOMss Oh dlsj, Ct
L Of sLifz@dsi 5o j Isj COFT de©dztsdsf &S O M) OkCd S Ofsts &Ols,

i

ssL d jdzORsEdd s -BRRdegasts HIOS L Of sydzOls f) dzOkz ydzed ff teot

tod N J dedw. vsso O Nhj Mmd fJtesmMdziHd o MdziHoe O OISO ¢
feOCIsduimMéd LOHOYd d tyghjddw M rRsu, MmMzEye ©2¢d
ALoOoyodzjd jlsof: ndsisg 6 )itz Bdetazs OB sis

A
A

A

1 ets 6 d d3dz® ey dz jtedtaB jts Isdz@j |, 3 JSfislg) tisdiigefy i} F tzts jetse d v

1 BRzOWOd 4 5L dz0o Odzj O ddE GBS isafOdpj yez@ lsts® fils 5w dzd
Edgels j 7 dzts dztste i & ts Is | HISO diaeff) 8 @B (S sdzd/ ftede dzdy d o
ltesedd@BdzOL dY d edd3dzOL dw: dL d3j tco Odzj dz@ tOL Mis
Rdzls j cted tcOdzfp)i H Ob WO dtSDéslibparits fy dMmiststcedw dzO H
vOB &ts jdstt| ] HO f&COLDO sidlsd ol o otjdjlsts, Mt
i flssw dsdj [dO dziiyldsty e @ ls B O fij® tafjLdfjt Q@ st d €
fMtej H dAQd OO tc s ls, GIsC dztsdzj dzadj Bls ddddwilsO, B
Btets?2 M dOddw, COCio j lkjSkhdwlk xjfls, ¢OCs
sBJ Sl d HG.
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1ol oto3r o fourioef (1] ®LRLUTLTIRTGLI
VY[ J1R [ JUSREMJIUY[1RY

31L. RLMdzj Ho Odzj d tOL tcOB SIFEMIXc jd2O] dedfs'B tsls d L d to O dzc
3.1.1. Ozobot

ltejL fYosfmdzj HdedIlsy cGHddzd o dzj Hicw 9 OdzjdEdn tsde® Al
ftoedJ &30dzj dzO dzj etsodlsy Ijrndesdztedd. [ Mmdeseo dzOO vy
ddels § dzd 6 j dzlsdzd ftetsdL otsHMmise jdzad MdMmisj &3d, flsddBdL d
HO M MejHJ Ht &3 ded BBBIBO Uts asjOL YOI§ @ tsdkO® dgidfyO© i o f O
desod S tdzj ddw, SC(tdbt MO dJqLtOMdOdd o MtcjHO,
RdzH zfmlstedw 4. 0, Csjlbbts ¢d j fHtedmfsmtseddzts i d3 I
fsHtsBted IsWih dzOIsO ¢ sd3tf j Isj diztf dat Mt 58 dzis B8 B &z 5ug Qs s C
dd&3 §silsjdzydOdz, | cegrdaendd lsfj sEdesdzjlsdgdivd HfGs 6OL o dYils
tcsBSIsdC OISO d BOMNddedIlsy Bl t©OddkzO o L tcOfplssdzvldl slsc
OCyjdzls 9 iz tBOLBaOddjIsts © B dZOMISIS® ddzO dzO
BOIs j BOISTEMPISOC Ot EyjBdd ftes¢CBEBY* s tetsts s O Gdzg
dde ste 3Oy d sdzded Mg j - adsazisy o @5 -tc @aRdz00 gl i L fe® Mls . g Gl
sj rndzsdzse d ydeslsts 5B tc OL Sjodie@d & ifns losdgjdevtav® Owdap@Gisd IizQlz
tse sls L qijeGps | &3, Stdlts kdjmdveOl ftjasHO Si d
i el OO fj Gl tcHHpdase d2f Bl t s aR®) SERM dz&B 6  Is j
fsHYjtclsOoa O dzj sBrsHdBsMISISO lIs ddzlsj ctedtcOdzj dzO
ftosetcORBd L O d2OyOdzdets d Mt j Hdets BBtoOL s Odedj Yte L
tcjnJdEB8] [ vsLd fSHAtH dzgf MO dzOMi tty©e © Isj - dzd
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Bl Hijhdlsj ftsCtsdzjdd” LO ftojHMmMlsswh dlsj Mmdztsy degd Ools
ftcdo jopH@®L o Odzgd j Ists o i tslse jIsfilse d 65168 6L d ¢ o Odad W

10 HO Mj MmMisdedzOls jWiClsdodsd BBteOL 59 Olsj dzdzd
o MBS S OY] Miso | ded dzck@ s ic DUBIEN Bilds 58 515, S22t |
f SHRtSHWH LO ddzlsj ctedtcOdzj ) Eyj BdOIO MmMtcj HO. F
Csdii3f OCIsdzgdwlils HdLO2dz d&zO Ozobot H$sodh OO dzjetso O
Csjlsts e ftOod fodjL jd $ OFtsbhst maQd dzfdgHi dnek ffH HQ Rddzfs, f
Bsdj dZs©® Ozobot EVO J ftojHdOLAEOYjd L O daff dzj 9 O
ftol HdzOG O lod L 0By flasHE RO dOidgidzs dzse W IsO HEB f oG tcC
JLPYthon 3, C2Its J oCdzs yjdz 8 bkyjsdzOlsOo f tesG to !
1 d&ze Oted W

l BI &z OtcMC OISO tBOL 59 Olsj dzdzO MdMmilsj BO Eyd ded y
i tcod HftesW ifmMdsdkodj d jLdS LO ftccttOR3dteOd o 1t
dde¥ stcd3Oydtsdeded 1 5§ Qldas dzr @ dzd ydilsjy sz yOds@sO toj L zc
ftesctcOBRBOISO, ItsL d f tsHR SH dzzs o gels tef) GletO O] | dz | LL A tota[Q LISE
LBOWLI LcOMlssa ® ctekzf ©. 1 Cdz¢ yo Odzgj sts dz@ tsMjL Oj &3
Bslsdoa OyYydqwIsO d Odzc Oy dqeOdetsMmislsO dzO0 Eyd dzdydlilsj . vy te,
LO fts@deoddite YdLdyd M¢d tcsB Sls, sBtcOL 59-0Olsj dzdzd
ddzls j cOCIsdoded dstkodPC ®IsH fedefftcj HMIsOo v FOCIsdyd ME
CdzOfy, CiHjbt ftescttORBIteOdzj Ists Mj dLel cheoaO® o Pyt

10 jWjiClkdodes ftesetcOBRBteOdzj dzO tetsBBilsdL d tc©dzO
tcOLBjtcy dzgj 2 dzOISO - OtcHEj tcdzOjL Gtc i (RS tr§icds | P & Odstist
ftcj HsMIsOeaw tsBh ftojeodzjH dO WkdS ydosdzOdzdzdlsj o L
JHjdesdW dydtcOdzj sts d&z0 tcteOdduj dzdv, ftdmi hd dzO
ftoj HdZOGCO HtslsjdzydOdz L1OOWHIGCH jjM df totfj B Hts Dte jj diwPw . d dzs fiy |
COtelsddz¢ © 2O B ded ttsBBISO L O yYyjdzdlsj .d20 oadL zOdzdL
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Ade. 10: [tBddzidz tesBBls Odebotl Evpistejdz dqLGdzjH
AsOClts Mmjydaofy we@LEg edlsj dz0 ttsBSlSO QP HL @B j dzj
2,5 s T 2,5 Md dcddOk HEEHO] s dd ®O & d&ifle Md
dl2f tcj HsMIsOoawls R OKOSIjtedMmMisdSdlsjy . d ol L &3sy desfisd Is

FopHW LED CBETNUHM BYTOH 3a 3axpaHBaHe

/

3BYKOBa CMCTEMA }

Bluetooth
5 L___,’Q
MopTt a\a»pem,ane s _—_) LED ceeTnnHK
=
bl

CeHzop 3a 6nAK130CT M ONTYYEH

. 0
CeHzopw (4i IR BUCOKOrOBOPUTEN

' @ 3apae nonukapboHaTeH

t Kopmnyc
ANAdce2u jldzL sted d Ofdbot BMOs j dz0O
Ozobot EVO tsjf tofsiL aaQHigedz f sdzd € OteB sdzOIsdz0 tsBO d 9 ¢
LO o9Cdz¢¥ ya Odzy O L OntcOdzo Odzj Ists, {figtail sEAB tois @Ad joxOHlA
ye jlsdzed LED e jlIsdzd dzd, LokSCtsea O MmdMmlsj ROy € dstelrfs dzO
sflsdyded fMmj deL stc® (|1 RYY]. d Ctsdzj d&zO L O Hoadyjdedj |
vl ote] d3d dzdzOIs O tsB tc OL ts o PJsty IsidslzO0 Y derO§ ds@ C B s )y ts5 dztisC
9l crk tih Qo Odigd &O dO®L izfifige teg dzj WFL tWOdzdzdlsjy J IO
Eyomlsdjlsts dzO Hj yoksoO o Eyjsdedvw ftesyjm yj mMsts fmJ
ssoe® Ozobot | Mfjydodzdts ftesi CIsdqtcOdz IsOE O, Yd HEC
Zudddyd, ¢Obt dBaA@ sQtsdsf @S laig)dy e L1 o@Dz { tlda@jy,d v d
mi h skt o tcj d3j B3d dzd B L d O ftosMmistcOdzmise j dzd Is §
Ozobot L @ ff ed2L dzstsB tcOL dzd ddemlstelzdsj dz2lsd L O oSGk
EmMstcts? Mise 5, sOCO d dzgjLOoadMmddzd tsls EMltes?2 Mise ts.

51

Konena




tcsBtslsi Is dLf sdzL 9 @ o Jsl§ detdzts dzt®©a f Vs 1Odz@o @ dzj] dgl® jj dstfiste jOIs d te
ddeW stcd30Oe@d igleo Oded (i IsjSd, Stdlts ftej HMIsOo dzv 9 Ols
Yyojlsjdz CtsH, tOLBdttOjda LO Ozobot. W dlkj tcd L O Is

Ade. 13: 1ttettOBdteOdzy s yeswls f; Ozo
10 Yismjd §IsOf, CseOls kydddydlsjy ®&BsecOls HO
CoRzf s Golptd &3 fsLotsdzZv 9 O HO wOBSIWIS YtejL PP dzj Is,
Zya@deododzs dlsj bwiptedgd &BOcOls HO ftoj ©3d dzOls €1 d3 B dzfs €
fsHicj YHOIs ftojHOOtodlsj dzdets Myl L H OH j dadis G LtBgOsigMls] , ¢ Qi
CsdBBOdzH d dL f Bldplse BE OLm@Pds ddzsj eW j 2 MO L COzabors S 5o 15
] et OOl O e Oislstg ApjsEOtcdtc O d slIs dzdots L O dzOy(d dz
dzg s dz2O0 IstclzH datsfyls. 10 bkydddh dzO 9l LtOfMmls, ZzuJj dzd
ZOyddzojhd, SCiHjbts, Mo jd thdseoddlsi ftescteORd |
ol 9 JotH@xzj dzi Is L O yd¢ dzd .
l Mmdzj Heo O slsts dzgdots, BBy Hdqdedes (1 dets 3), kyj dz
oG dzs Yo Ols Hodyjddj 5 dzdddv, -Bidleddj). dzedgdu] K
EmMmetswlils dsadlsy Stdyjfydd, Ij BseOls HO ftosHI dzy Ol
ftaotcOdRded Ctsdzyjfydd SOt d&BOj B30Isd ¢ O, WEedeC ydd
CsBBOdzHd sy YtejL Bttt { totsc @zBmyd to®dzj dzdfy off lacid daBts ©
odHYl ttjLbdksOkdlk] lk Motjlt fscttORdLOdsy d HO
i BGejfpbe jdes L dzOyjdedj L O Efmeatswe Odzgj dzO0 tsMmdzatse da
ftosctcOBdteOdzj Ists d dL i dzdzj ded j sts dzO ttsB SISO k9o j dzd
ol ok ko O, COCot dsyj HO BIiHj YSHBBi] ds. S
dL i dzdzj dzd jd o @lsH i ffiB dsiS tisB cOL B JtcOdzj L O Istso O, Ctjlsts
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Ade. 14: 1 dzsCtots ftosettORJicOdzj L O dzOyddz0j h d y

i OLed©e02¢d kOLd oLOdE®sotl LSO, d&OEZYOo0O2Cd f
ftesMistcOdzMmise j d&z0O tstod j dzls Gyt s d Y dz@® jndzts O Istealzts d3ff fnlsiaj da:
CseOls MO dzO o122y pHdzd UBls jc satgalLgls HO ftoj s dzOIls C1 o3
Pythony © IstsLd JjlsOf Isj d@B@&®EfO0ls o HYj tstsc tegddg Ols HO
daz i fHtijHMmlsOCeawls BdBdZIBIj Cd, Csdzyi fydd €Ot
EmMotsweo Ol fMmisjlfjdidets. o dOftcjHOOdziIsts fmd o 9 oI
BOISj OIS Ists jJ WikzdH O3 delsOdzj dz Oy 4 CIs dzO dztse d y,
sjLd Eyjdttygddb,fbdzOmMtsa j, Ctdlsts MO L Of sL dzOIsd f
J fteijHBMIsOs jdzO BdBAZIBISj SO LO Python LO Ozobot
fl dgjfi LHOo Odzj dAPzEeGRdizd futdz] G o Qfdsrf L O C tsdzls tets dzd t6 ©
tesBtslsdisy d yYdlsjdai dzO MJ deL sted. wvOLd BdBAZIBIS] ¢ O
LO dOftejHBOEES EZfttOodzjdedy d oL OddBBsHJ2MIseadd M te

) S.eOHd Mo sivde O MRS Isf SHESHWh L O ddHdoedHEZOM
Hi2dtsmisd, Ctdlsts kdj mMdw o Ols fwOCIsdyi MEtslss oG te
otel LCO LO 9l 9jHjddlsj LOHOYd. uvtsLd ddzlsjtcOCIsdo j
zO tcOL B dlcQfzgethsisidgn dzts Isj m desdzse dydzedIsjy S tsdeyd f ydd,
2O ftesctcOBdteOdzj Iss d feddydyfdlsi, Stsdkts Mlsswils L (
Ozobot3s G Ols HO BI HOIs dLYBdzL 9 Oded SOt fjHOGEd Yy
Ctsdzyd fydd dzO dL S kzmisy sdzds's L d dzlsigCdnjdCdis , s BSE@ILHEs W 9 Ols
flskHjdsdls 1 @OBAHERO 6BBELZOME.

ltojL ftfmdzjHdedlsj cetsHdded ddesj ctedteOdzj sts dzO
ftesctcORBd HtocdHsBd L dZ2OUtfisfpdzd i tzdy esddeghlsts dzO0 |
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Cswists dLdmMC o 0O {tetsc tc O.dR] { jousdE wpdd dg@igyt®hisdf rits datsy ddz O+ j+dzd
d dzv ste BOY d tsdzdzd Is jd& deDdcdfF iy ©d M B tesyd 5 §ots
ftesctcORBEZPYBE hgnds Csdlsts L OMddze Ols tsmdese dzdlsi L dzO«
BB dZlsO § ZOSWiswEEOIs @) § t5dziLe@d s Pithgd dagsio @ls ©
trinket.io/python/.

Il hifmlsd ¢ dzOf Eyd ddydlsjy M LOftL dZOs Ol M it
setcOdzd yd dz Btes?2 thdsodzd SBBOdH. 10 tOLdEZdEO |
Edzj Mdzv o © ftejrntsHO Bls BdZciteots ftosctcORdtcOdzj ¢
Zyd dzad ydislgjv Ists g W 2 dzH Od3j dzls Odzdzd S sdzmlstczC ydd € Olsts
ftesctOdsdzd ¢ sd30OdzH d . stsLd JjlsOffe stizs d3@s B I tgis sedzis B fs
HiWddedtcOdzj Iss d dLfitsdzLt o Odzj Iss dzgO WEkdzC ydd, Isi 2
sMtsej dshisdls] d&zO WY dddts O def s yde® | fizedts) | lsiafl § tsiaf Jn d200
(integers) ydmdzO M { @Hess@Y@ MozOf Nls @ @oudEs) L Of j IsOW

[MmMojdz st O, Mj BYOSCO90O Eyjddydlsy HO fteddzOcO
ftesy Slsdes tsted j dzelsdteOded L OHOY(d, Ccjlss ftsLotsdzwe O
ftesctcOBd COIsts Mi crosoft Excel, COss s IsL(
ftod deyd ffddsigc @RI e Odzj sts. 11 ftej&d Isjrd kmdddvy, dv
LOtezHdzj dzdw M Ctsdzy flszOdzdzslsts tOL B teOdzj .

(st €O0¢C B dqLEEZ]jYHOEZ jHdd bkttt s stsd&fs Isi
sjrdesdzse d d, Csdlsts o9 Cdzt ya © dim e dz&O] 1Odzd b tt O cEdy]
Pyt hon CBH, Cdlss MO MmMieadgjMmMisdddd M wseBlsO O
ftoesctcOBdtcOdzd L OHOYd. [(HJddz sOSCOdec imd® i rpCddze judadd) ,
ftoj HdzZOL dzgOYyj dzO@ HO 9 L ftetsdL o mj&e(Hgaf opf)Tstg ts)ts.  dz0
1iBBaHd®BIdWIS LO IsOLd LOHOYO ftosetO®RBId SH j
L9 jJLHBSBSBWOL § @ ii3lie GO@ANQ Hlsdimisi f Eidsls o JdOdzG sis Slis ] B J
d ddzt Mistod td6) @Y telgOH difsP@§dal stcafjstefifgf v dzO@ S SHO L O dL i o
d dziectsodlsy o Ldsydesisd L.A7ZHoadYjded] J §5C0OL OdzO
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 Plans = Leamn
Put Interactive Python Anywhere on the Web
Customize the code below and «§ Sharel

B Remix -

28 draw_star_top(-58, @, 180, "green")

AdG. 16: sBH LO LOCd2MEts nBtes o Tri
J stsLd CBdzlsj €fyls, smMejdz WdLduyjMSBlss HoadyJjd
Csdzydi fydd s MstcOdzO 20 EyjddScO &Bsyj HO BI HJ H
2O B@BzL S OoOdzdzs ftesctcOBIJteOdzy d toj Odzd L d tc Ocdefslests dzO  (
i o BtodZDstss ( 9/ 8) . 10 IsOLd LOHOYO |j 90)des HO
i slse jIsMiseo O d dO ~FteBISts, d fMdzjH bktsea® HO fmj ¢
MdMmisd BOIsdud dz dzOyddz. 50U YPMif s OGLEMEGEH dyiz@ o Waf @ IE
slsH jfdg wsgcCoL,Ists | ddzt MistcPicOdes dzO W deokzteO 1
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< G

(%) https://beta.python.ozobot.com

Run Python code (with the
connected robot)

ozobot
math radians

bot = ozobot.get robot()

(5):

movement .move(0.1,

movement .move(0.1,

0.02)
movement.rotate(radians(216), radians(9e))

0.02)

New Program

movement.rotate(radians(72), radians(9e))

AdET ¢ dC s tedas i It GiE d 2 ffzdbotPythdats o
CeopHaTto xopo (9/8)
e
Odo | Pe|Mu|®a|Con|Ma|Cu|Con|®a|Mu|Con|Pe|lfo| Oo| do|Mu| da| Con
Hotu:
Hotun C D E F G A B G F E G D C C C E F G
Qzobot:
Taxt | 14 | 18| 18 | 14| 14 [ e | vs| va | e | ve | va[1a|vs| 14| 14| 18 | s8] 38
| /prread:
Ade. 18: 1Glkd &0 vostdOlsts =

JHdded UdzO 1 615 JYCdss@ tefoudsi] dOiajO dj© Oz ob ot

bot = ozobot.get robot()
takt = 1.125

phrase():

bot. sounds.play note(5,
bot.sounds.play note(5,
bot. sounds.play note(5,
bot. sounds.play note(5,
bot.sounds.play note(5,
bot. sounds.play note(5,

count (2):
phrase()

ozobot.
ozobot.
ozobot.
ozobot.
ozobot.
ozobot.

takt/4)
takt/8)
takt/8)
takt/4)
takt/4)
takt/8)

Stets

ANt o e sted Bl BzL S Ol O dz(d/8)e OstotR@oE ¢ St ts
s Oldfslzj Ho Ofslsj @Y dj HfOks), € IS 5w Is

o Cdzt yeo O
EVO
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s Odzy Beots®Bitsls, Cs2Ists dL § ) ded@tedO jLHoOEE oHidsjodgjHAARES Wd L f | o
M ftocso Sliso @ dzdd C dz¥ yo © ftotsc tcOd3d tc O dzj dZzO wBESISO H
StcOj SIststcd W, COts JjHMBot] &3 dzgdzs H tesdL O®© JYHO Olzt
2Oy sd3dzv h O Is tc Ok i R ldnek jdis wadEstghy . dalsizic stelg Is i dg® Miste e Oh d I
Wiz dz$ yd tsdzO dzdzets i Is ,dz0m & e R Is O o j dzd

Mo jdz Istse O, J 90)des HO M dLBdzL 9 Ols OMmd dzr
ftosj Cls. 1] tco sdzOYOdzdes ftej Hdzsy j dzd Is toj OdzdL Oydd
CsHdOdzj; IsjSCEMNOIBO ojtemMdy dqLdMCo O dLfftsdzL 9 Odzj Is
dzO ¥ J dzOdzdjlal3j dgdaddztd=fftg Oy d d .

ozobot

asyncio
math radians

bot = ozobot.get robot{coro =
movement = bot.movement

takt = 1.125

phrase(repeat):
n (repeat):
bot.sounds.aplay note(5, ozobot.MNote.G, takt/4)
bot.sounds.aplay note(5, ozobot.Mote.F, takt/8)
bot.sounds.aplay note(5, ozobot.Mote.E, takt/8)

AN @O G Ste@Bl BzHdss &0 OmiStPH®dBS & sies dzO
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movelikeAStar(repeat):
n (repeat):
movement.amove(©.1, ©.02)
movement.arotate(radians(-(18e-34)), radians(9e))
movement.amove(©.1, ©.02)
movement.arotate(radians(72), radians(9e))

main():
res = asyncio.gather(phrase(9), movelLikeAstar(5))

asyncio.run{main())

AdE. ) RABERED GrzHgBbEE@MaEMS ( 9/ 8) d&O Ozobot Pyt h
10 d dzv fls to d @EEO dECs KEREiRLISHD to d € to j fWjddz dy@ijldsiPaizn O
i odHd Hodyjdedjlbts dzOOtzesBIStEIR2ME] Stcj H L OH OH j dzd W

o

vI;

9 ¢

l \\ \\\\ //// | »
\V »
2 /_ =

Ade. 22: tdMmkzeOdaj dO Mlsi §Cdlsy dzO kKOS d2f

sOLd ctOWdqudzO ftejLjdzZisOydwy disyd H@OJBHHG o]

2O CHw@odsdwo O ftfmdjHo O OO ¥ cGdikEdddlsio®O dz0
OzObotEVO | St OCIjdz BsBddzj dz ttseBtsls, (2t
sSBtcOL 5o Olsj dzdzd s s e o @ayt6 tf D o stk wdR)" OB O6 H s

18 eHddzd. 1JcetodwWlils HLO2dz Edzjmdzw o © ddzH do dH [z
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sBlkzyGe O disj Mmj, ZzOMmi tyOo 02¢d ddidsj cOSCIsdo dzts Ik y!
LOtcjYHO LO BCtsdkzs 20 d&Bddzkzlsd, SCOt thdeckzttwe O to
HsMIsOIs! ydzs L O MIsOdzH Otelsj dz kydsddz yom. { d dzd o530
ftsL o cdzas@ds 0 Gdzj Iss dz20 ddetsy j Mlseots EMistes2Mmisoa O o
ftesmMistcOdzMmise j dzd sy BeteOdzdyd dzedw d ko j dzdyOe ©02¢d
st dilsd.

[OdzS dIsj Bz ttOL dijted MO Mol teL Oded Htew s fp BOIs,
l dzj esedw ftesWddz LO Ekfmbts2ydoe tsfis. liftejcd
ykze mise dis j dgadsntsd GasB ¢ s2Ists M HodPHJ dzf e Qllgjtlztlds j
dzj 6 5 J o ©Fciffossdzamls j to

Ozobot EVO ftcjHBMIsOa W LdzOydlsj dzdzO @G 9 € Qo 51
Edzj mMdz2vw 9 ©2¢d L OHOYd, o90ttdteOhd tsls ddzlsj tctist®jds d tc O dz
BOLJdteOdes ftesctcOBBJtcOdzj. uvtsLd ftetsetejfm jJ MstezClsk
l fosctcO@GPE Ogej dz@zdf SR O J tcd ¢ t& OyhdnB.O dzj

Ozobot | tldzduydd ddzhistczdzj dzs L © ftsHESB Y 9 Odzj
Md Midsj@I® B asCtSsots CSHdOdz, M jdts L O Ekuyd ddyd
fsfmdzj Hdydlsj Bl Moatsdly Ctdi3OdHd d tjLEzdzkOlsdlsj
ftesctcOBdtcOdzj s Mih jMmMlsots kdzj Mdz" 9o O o dL ZOdzdetsIs ts
shdtse dzts COB sTgdztog 3 H Odzj sts AZDOIs is dztith Blzd Az kizgzOsm s [ Mz dzts
LOHI dzB sYyOo O t©OLBdtOdzj Ists dz0 bkyd ddydlsyj LO ftd
BOIs j BOISd U fimedds.j S@Ldey jffteOSC Isdud MC O ddalsj ,tOS ydw dad
ddzls j ctcOydw, des d fsodh OO dBslsdo OydqwilsO dzO kyj dz
sijLd tBd&OMIsd. wdzjHBO OIS dzdets, IsOL d otei LECO B yHLE
LO f W o OlsiPls tadf® rRodzHk nOttOCIsjtcdL O O M M ko
yse jh¢dw ddzlsjdzj Cls d tsetslsdL JteOdadlsj o L d3sy detsls

RB@OL tc OBlastdsty e, W itz ififf@c Odzd o ternz CtsHdtOdzy s
dzj L OadmMddsts s EMstes2Misoaslsts; o) ftojCd Issa @, i h
gLt tsdzL 9 Odzj Ists dz0 Emlstcts? Mise O d toj OdzdL dteOdzj Is
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stscOlss twOBBIsdIsjy M Python, L d0oOdjlsts dzO@ f dzOk
ftcjHY sMisOo ¢ O, Cswists ftsLotsdzy 9 © @@ " g GijdPilsHiz H O
tcOL dzd ydedlsj ddalsj teW j2MdoL sffjajistdas@®ydzd fflsHByEcho®. ©OL
Cosdeyifydd LO ftosctcORBdcOdzgy COts BdBdZIt Cd,
M dem esdzdetsss  OfMddzn escdedgsls s f tesc e Od3d e O dzj .

11 6§ €d 56 tcOdzd tgjdedidgidzsOn@fs=siadgd Isj - dzsdzse o o L
dqdzls j ctcOYydwWIsO dzO Oz o bsdiyf PE/MCh ofn ffdgtsicjte QHdgY O drjj i
fl cOLddyded EZyiBded ftcjHBIIS, oCdz¢ ydlsj dzdets iszL d &
fd zdzj Muafte©OC Hflats  d d3 (SEEMEASHRQ HA(Q, olsj m dzsdzsedd, d
BOIls j &30 Is d SO tc tizcutg @ ddzf] .

Ozobot EVO dLitBdklo02¢d RGB kjndsdscdy LO
BdzsC sots fteccttOBdeOdzy d ftesctecORBJcO dzO Pyt hon 3
dLBjtedddd L O tOLMlsswdzdw, otejdBi d Ht., f§sMmisdcO
ftej Hd3j b OftetsBdteOded™ ftoddzjte o fMmjHB] ¢ dazOMm, EZuj d
dmlststed v, M stols, BzL ¢ O, d de¥ stc 3Oy d ts dadzd Is j n da
ftcjHftedj B3Oy Misoe s, LO HO HtsMisde dzOls Hts CtcO2 dgd W
2O s dizd ug / dsdyg (il dqettO®] dOtttsHUa] Ls Odasjal
Oz stedlsi 3

3.1.2. BlueBot

[ ckc disB iz Her BEBKSISL O tsBtcOL BlaeBE.p zdzOlIs @3 d ks 2
M BOEEGZfdd ttOL B3itcd tsls Ozobot, 13 unsR ¢ ADVIs tdy
Ozobot | dLtOBSlsjdz tslIs §fsdzdC OteB sdzOIs, Cjlsts dBk
otc] BRIBO. ftojL Otcj yHONO My BOIsjtodWw, Ji®tslg @ v ©®O L (
dLHI 63O 6 YOMO L O tOBBIO, Cjbs My odj Mlsa O® o
tcsBtslIsO, LOtjpadPydhjmis mMOmM®] SCtdzj dzO d Mi B OdzOdzf
ZOgic O s Mmj 5 M icdphHt©OO | jsteio jdzgdids)j . M jrdzL sted d3tscE Ols  H (
tesBBlsd tls Mi hdw Isdf, dBO BJStesWsd d sdhmtsltscts:
ol LftesdL o jyHOIl LOfdMmd
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ByToHu 3a CeHaopu
ynpaenexue

USB b Konena —
3axpaHBaHe ‘ NABO U ASACHO
s

. Bkn./U3kn. 3ByK
. Bkn./Mskn. Bluetooth

EaTeplqﬁﬂ '
TG

Bucokorosopuren

Bkn./3kn.

Ade. 23: ufmMbtets2Mmlsets dzO Bl ueBot
LED fMme jiddifode® MO tsydlsy, Csdlsts fftoj 3G o Ols d dz
dLfsdzL 9O Bluetooth MmMdMmisj BOO L O SCsdi3zdds Oydw
sOBdzjIsd(Wde. 25) , Cd3f ¢ Isted (Wde. 26) d dzd Yd Isd
i o d3j Misdagafipts A dr oi d) 9 j toffdwiig7+) d . i P8&B d dzded W
etsBtsls dtsyj HO Mmj 1 tdted @] e Quiedte | Lf teeflaidstsidpdizd v L O
Codiif s Isi o Misi fCtsots dqdzd BzsCsoats (Wdec. 24) .

) toq dzts qaPdzts j dzgz® SBA ue Bot Ade. 25: 1t
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AdGe6 2twddztsy jdedy dzO Bl ueBot dzO C a3t &

Adc7{20BtslsO M ydlbiy TacTile Reader
t sBtslIsO ddi30 d twOLdzdydzd fJtedmMisOeasd ¢COIB 5B dz§
CdeCtejIsdE O dzO L OHOYOISO. [ HAZ2ZO s ftedmlsOoaCdlsyg
fsLodzYe O (JdBEMizidefSEO difj Bdz@IzG Ote )¢ du tgiyddlls. § (d¥tfecQls 2w
ftecsojHjdzd COCIsts M EftcOQodzjdzdy M BRIBSd, ISOCO d
sz¢ dHo O dzf MO § sLAORWISO 5 jLdS, dts d &BOIls
2O BlSCodlsy, T§JdrOdddd O dghd] & NEOL did wdj i3 2O dzO
(Wdeg¥dag29de. 30
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Ades 2RLY Mo Odzj &O 3 [otuv f BElstdd

Adcl 2RLYdMoa Odzgj dzO 3 [ ¢t B0y rRuMlsfjimg Odzy dzO@ 8 [ ot u

BlueBotfj Hod)yd dO MmMli §¢d s 15 Md, &Bsyj HO f
CsdB3OdzH d . ltcd HtosctcOdidtcOdzj Yte g L ftod dzsy § dzd 4 d
Hist | dzdzdls j dzded § desyS d s Stsd0dHd, Esyjlsi HO My
45A ddzd o Bt @WOH jsdedsls] Odzestedlsdsd. 1 kOLd ots
CoOHWCOIs dzOW il B®. L Oh s sy j HO Mj EftcOydev o Ols t6C
Zdflstse j, M i dzo Odzj dz0 MtejdzCd L O HOHJ&O {1
Csd3OdzHd. [ fcBOOBEIDI Gy SOBEZO o CoOHKGOIsSdd d&tej y d
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KOS doO(Sqddddujlko), o ik, XBHkBodPdobicil st
Cqddd dsuj / s ORGHg. o1 HYCH ds.0B dzslsts o & odH &O COKlO,

15

15

s X ¢ 1 ] ]
Adcl: 3t OBt § &0t dzO0O B ¥ O L O Bl ueBot

Ade2 3Bl ueBot ftojd®B3doO ftejfwisfiseadw
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[MmMojdz 9jijydi Misdj dOdly dOyddd L O ©OBBIO
ftoedqdztsyjdedjIsts: https:// bluebot.terrapinlogo. co
slsdzsos My 9d)YHOI AtsHtSo jIsj dzO wsBSISO, Ikts2 |
Ete¢C o MdzkyoOw L O tOL 9 dIBgR PO § dzQ@ Hfizisth ji ddfH BB Q. dav & ds
tcOL dzd ydzd dzOf tcOo dzj dzgdvw o dOEZC sy .

90 corr

Blue-Bot Online Emulator Cycle of a %
Butterfly
EXAMELE . Dot B0 Lasscrn ~ v ' 1

o (s v || O
om

O -+ : 7

v <«

Ade3 3Bl ueBot tsdzdzDR Hzv MGz P §lzH Ols

Bl ueBot o ddzdzdV ttsBBIs Mj & @uzj kg B tsls ¢ H Wizd@q
d sOf . 4 bktsLd ttsBtls ®BseOl HO M fwse jyHO ddzt
tcsBSISO iy j HO B GiILjdzd ywdyds Ceydy ofs lszkOROMj C BB, HTES
i deovte Odzd 02 teOL dzd yded IsOB O, MmMdlskzOydd, B
ZzOoyddzd. AW kst Istso0O ttOL dtstsBtetOLd] lso Otew ol L dits
COCIsts dzO L dzgOdedw™w IsOCO d dzO Ekd3j ded Vv .

i sBtslsO J dL Cdz¥ ydlsj dzdes L HteOo, ¢ SSREMECSSiyY d  to
o d2OyoOdzj dz j IsOf Bdzdu eHBjolt ) Qe L  tas@eOFEdR] .y Isj - dets dzts ¢ d W
d Edge. ¢ tdasdtg @dzd sh@tesyd Of sy Jizdz®@d 96 L teOMmils d
Csdlsts ttOLBdtOl Isjrdtsdteddlsi, o9d3HOI ot L OISO
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GOk j BOdS O, wdmkzeOd, Ct®Rf*lsi tedzs BSHj dzg tcOdzj ,
fteiHftedJ 3OyYd Mlsets, WL JCO. (1 teddztsy j dzdd

3.1.3. ArtieMax

10 detsodlsy Ijnmndesdzsedyded ftsCtsdzj dzdw tsBh j Mise tsis
sjindetsdzseddlsy , ddz) J dzj o ISTEBs ¢ seFOsd OKREGE PIsOj H
ZOf toJ HAzOdzd Is] Ge/ZEBNIsd GOEZYT &WI EsS o diWv IstewBo O
ZOYOdzdztsIsts d Mtej HdesIlsts EZydidzeh | ) toj dzls OB d dzdzed tetsB

ddzj Ho OF MEsE[BI®, fttso jHjdd JCMYjteddjdsd d Of
Eydlsi @O tels@yddgs gOLjtse Ols j dzdzedv ttsBBIls Art i e Max
Eyisddvy ftesyifm. Arti eMAx | ekl ]y ABEktso 36 ic
Misi § SYdc EQc O dRdEEO@IRIZC Ols © o1 L B APl tfhdrd ¢ i @dgdilsi Is
J UBHAatHWh L O ddzHdodHEZOMZEZO ddzd ctkzftsea O OB BISC
CttH (BBl s fsCOL0O "OtHEZjtodzd HtejHdLOdE Olsj dzfn
nOtelsdwis O, COCIsts o MdBgHzOYydHIOG.Od] thtsc Hz00 @ Od&® yq
tejh jdedv s Eyjddydlsj LO kWodtslts EdndgdjdEsl®n o
Zudddhj. SOQuUsds wiidad ffipisdfjcda0O Ay & gstedi" tseOp isigChztize ©
STEMtsB Iz yJ dzd Jj

10 dztsodlsy Isjnrmdesdzsed yded ¢ t5Ctsdzj dedw djd3 dpets 6 s
fteJ] I sHO O M BN ISO dO Isjrdtsdtedd ddd ytjL kv
tsls Hj Mfladsijf @ yoeo Oded tBtcOL ts9 Olsj dzdzd toetsBtslsd . | tsB
d ttOLh dtej dzOIsO toj Odzdetsls BSEOls HO M tcQREEdEls) H Ols
HO fsdiitce dzOls dz0 EyJj ddydlsj H Q@ &f tdjHMtdBwd Wdlsdz idsfj odislsy. ,

Ul mnzbdzsedWwIsO B3ty 4 HO dettO] Cdz¢ yso © totsdzw o
Euyj dzdydlsj HGsBBGJHSQIls odzg@20BEC dilsj dzO@ kEyddzdh jIsts, dzgj L
EyomisdJ O EZyd dzdydlsyd , HiSB O9 W dzj O Mmdsd i dz,
dL ¢ tcOY® OudzpO dial v .

blJndesdzseddlsj, Stdbts My dqLytdLoOls o Ekydddh O
sls edzj HdZO IssYc © O Eyoh dgw: COC BsEOls HO dOf tcO
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HO BI HOIs dzjfpded L O dL §f sleifgiof@ddptf | 4 PO draedh) dalzlz p HOds, Y
9 ®©OLddydsd ftsMmistcOdMlsa ® d HO Mj fHtedHady s Ol d
dLGteOYHOdzy dz2O L dzOdedwv d MYlsH Jldzwisi)L flzOo te i dzOLD Wic &
HO BIJ HJ dzj Mdes HBMisi fjd LO oMmMdySd LOddsjtej M
ftcj f sHOazQsjjodfcjdpB - sHdBsS j HO M MdzjHe © Ctsdzyj f Yy«
stcd dLdMSC o OdedwV: ddemlsOdzdtcOdey, J ¢ M dzsOlsOydw d

1460 (i tcots Mi LOIBLEOjABE M R OLHEZjtodtlsts BB
dLisdzL o0dz ftcd HftesiSCIsdtcOdzj Iss d odzj HicW o Odzd st dzO

sOLd yYyofmk fHtjHMlsOs dzv 9 O IsisB tc FQjlsds  dif disits] odz j o tdsHOH
ftoj HsMsOoddz SOC 0o 0O ddaW sted3OYyd W

{ 5B 5l Istc GiL1dgj, 6 RESPIA X @y je3d S sj W jChkdojd d to,
BICtesC sdzlstets dzj Heo YW HetE zdzQ dffd filfls &3O M Hoe O Jtotsyld Msts
OtcrndlsjCliztcO. AW zZOIsO ©GtOHj 2O O, Is, ol dzh dzOIs C
tcOL f sdztsy jdegd dzO M ddzOIsO L O HOdzded d/ ddzd 7O h d dzOls

g dwCtsd BORSd dJLSdz yjddw OHtej fMdeslsts ©OL §
Mddisd stcd ydets, SCtjlts BLEBOYOs O, yYj Iy dL §fsdL o Ols |
fORBjls. [dtsyifmMbsets fjtedWjtedzd EMstes2MmMlsoa® o MmdMmls,
9 GtcOH j dzOBIO] Lf QREGASMemory Access).

[ 0O VyJjdzlstcOdzded ftetsy Mstc® MO dzOtej yjdzed " PRO
"fleddtsyjddd "), ds LO e jujlste yQdafdzs i @d8Odzi diak
79]

t‘ Y-

ANd®%: [ dStStdlstetsdzjtc ESP32
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MOtLOS Is j tdaPh szl € b s ¢ BB s dzj 6 O

bHEe] Mdzs fesMistOdaisots sddjlstedydts € Otltse Oy d
4GB 328 dlstsots) OHtjMdts §eshscOdhlsos L O hddo
ddziylstelz € ydd

1296 KB OHtejMmdss ftesmiscOdhlsots &0 o c©wOH | dzOls O
19704 KB OHtejMmdes fesmlstcOdimlsots L O oi dg" &zO § O
512 KB fjted¥jtedss OHtsjmdes fesmseOdmlse s

[5 dew Ctsd B dzOMIsd dzO 9 ctcOH j dzOO d o dzgh dzOls©
hddzOIsO L O HOdzdzed dadzd h ddzOlsO L O ddglstelz¢ ydd
328 KB OHtjMmdts fshmsteOdhssots L O DMA

I GteOH j d20 § OBy Is

448 KB o9ilstejh jdz ROM

520 KB 9iltejh d&z@ fO®Rjls SRAM

8 KB RTC FAST §O®&jls

8 KB RTC SLOW fOd&jls

1} dzh dz0 § O Is

RLOI dzydf so OO SPI HOdkjl dcBsyj HO BI Hj dzOdzj M,
COlts o dzh 20 fOBjls. vyOfMmisd Bl sc©wOHj OO § O
Cdgh LO OLd o1 dzh dzO  Od3j Is.

] SHHI 6O Hts 16 MB SPI Flash f0d&ijls dLei dz yd
] SHHI YO HtS 8 MB SPI SRAM dLei dz ydiy o.

) jtedW jteded Efstes?flse O

41 fjted¥jtedd EMmistes? fise O

DMA

13 BSHEZEZO BsSEOk HO tOBwkwIl 1 DMA

10 WHe .8 usOi) GOIK@ s HmlstedtcO fMistkS kw00 d&o
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OupexteH
00CTbn Ao
nameTTa
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BrpageHa
namer .

Mpodecuo MpunoseH

HaneH Moayn za Mpouecop
npouecop YNpaeneHu

e Ha
nameTTa

'

BbHwHa
namet

Nepudepro |
ycTpoiicteo |

Aqcs 3ubtkS kwO[7®O fdMisj OO

ESP32 Gty HO WkdSydsddtO COkt d&Ofl ddas
fsHyqdsj dets Esies2 HMbsr ©i GoRtml | MEU | midudl yod S s
BOd ¢ SCodfélsi tjd udf, Ss2ks fMj, ZOBEBGO d® EQ dz)
ZOIstso Otco Odzj Iss dzO@ S Rz d2d C Oydtsdzdedwy Mmlsji € dzO Mdzts
fj Meityj M Hiked MdMlsjdkd, LO HO sfdektd W F
SPI/SDI O dqdzd | 2C/ UART ddzlsjte¥ j2fd
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Adee. 3190 Mi f¢tsoed Hoeade Olsj dzv
{t sBEgs tsBtsStclzHO® Odz M:
O LED tyfg7. Andcgc.
U0 | seotstedlsj dz
U [ disd-3 sthdzO B Olsj ted W
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O 100tejyjdedg: 3,7 V

0O rdetsls dzO yd&¢i d&z0: 500 i Isd
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dnJ B30 dz20 MdMmisj ©3O B O d dz© ) ldztdf JtP@BBAL) dzfz@WEHSLOL 9 O
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usWilskzjtc dzO Arti e Max
t sBslsi s t©OBSIsd M M ffke®s ajcd dmOc B)@H HA2 T fyiOtc of I tot
localartiemaxcom)d fJ Mol Lo O yYtejL Wi Fi, LO HO d&tsyj HC
HO | dzajLOadMmdd3 BIs Mol tcL o OdzgjIsts C1 o5 s tcj HJ dzj dzO
LOBOowWdz dO fFsyj MO. RLCdzs yjded MO ftetsBdzj a3 €
ftog €1 ModPaigiy @, Htoj ¢ Mo Odzy dO Jjdzj CIstesL OntcOdzo O
9 O dzts f tedlz GpjOdeefp@) digf ydzdlsy JIsOfd, des d Bl WOCISO
dme¢Ols Bi teL.d tjL EzdzlsOIsd
ltel LSOO Yyt -Fio cdp@HATrdzdive Wax d HJtj Clsdetsists
gdzd S tsB@f e lsi 6 L O H syl dfls jHsS j{RuE)s to jBBOY Isfjteddimif flzO@ B tc Oz
M Mol Lo ® M ddzlsjtcdzjls, HBCOIs Mj dBftsdtosO, d
lted MdBzEzOYdtsdzdzO ttOBBISO 1 totsB IS Isd3tgyJ 4H OB td
CRf s.stgfsc Olsts tsBtOL 89 Olsj dzdzd W Is tetsB 5Is dddkz@QLJ fdgd EO s © O
vyjBdedvWls ttsBils ftfBBEFtcOBRBIJO dzO 5 jLdGO
U Blockly,
U Snap!,
0 JavaScript,
0O Python (
U C++.
ArtieMaxE 1] HBMis Qo w( WMdAE. dgO e jotg@h  Bdjh s Mmj wEOMIs
tesLs9), COIts ftwtsHEzGCIIi Is | Mmi o d3jlfifls dbdz8iigEz.0 fd7ys d o3

S

.

Aded ArtieMax M Ited B3OS jtcO
ArtieMax &Bsyj HO Bi Hj § ¢ 0L Qédmotd comrol)H duiidsjQdzy d

Emstets?2 Mlso js. EREYcjOod® ofpj HO ol tcod € Olsts, fdatajdHm s O dz
COls Mi oduHd COMMifg] dFHedzp® KSR, c o slsts Hod Y J
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BBJITAPCKA AKAJEMHWSI HA HAYKUTE
HHCTHUTYT IO HH®OPMAINHOHHHA 1 KOMYHHKAITHOHHHA
TEXHOJIOTHH

CsiOdzHd ddzd Is. dzOdefls @ dztp ¢ e @iz ittt datel dzidid jdzd
fsBBOGO HO L Of sydzj d3 tc Oty diy QPR E B Qs o dzisw tcl® g
-Bl ockly d EByjddydlsy Mj LOftL dZO0s0OIls M celsed ¢
HO dz2Off tcOo W IA2 (W BB [ A d ¢ .

Beginner niermedlate Advanced

ememaxu | moaar | savmscuer
REMOTE

C++

AdéLutejHd L O 1 ters dns@dizlte @stigiizsdzj dzd j

vyd dzdydilsj L Of syoe Ols faftswz i) olita@ dasugtagif)] CetdooOtsdis] s t
dLfdmeOdzj Mi M MddBesdzd d LekSCtet LdOyjddj. 1 H
tcl CO, doHtgsoHGITHEM LtesC yYtojL HdMOdzy O BEZCodlsj
fsBshsO dz0 BOLEBo Olsj dzdzgd v tesels. It Iststd dzOyd
dLcteOYHOIl Mmj &ixHETldgsy B btizf caz@yd Sdzded s j - dets dzs @
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INTERMEDIATE

BLOCKLY

(g Drag and drop blocks from the toolbox to re-create the code you ses below:

ANndé2skeuyj (StB3OdHd, bkyjded € OC HJ@® BMGIO f SHtGj Y H

li Ldssydets j HO Mj ftetso j HO dsdsdadodite dizd 2 6n € OustOC @
sdzjH btse O M {toj &3¢tz @& d&j HB Istfse IPOzglsties wzPldsj dadjo ts
ftesctcOBd D) O sdBls jsBO ity G @l § s BOc O HO i
dLytsdzL 90l ojyud h (@) teddy EEBESS ]GO L df iz 9 jOhtE (
WikdeC ydv fodif) Is 51 g Is © [ [LONDON). (

dbzctstedlsi dgB)ls j( Widceots HO fMj dOfteOowls BESo IS
HE 3OO ) fdBshsO &0 kydljdy' ytjL sfydwiso Wk des
0 W dz0 Mmd Bz dEZOYdvwIsO, COlts fftcjHO Otedlsj dzdets MO d
tcOL Misswdzdw d&@BjyHE BECOdISj, BLOCO yYyj HO BBSEOIs HC
Wdds. stjlts Bls cdzjHAdZO Itsyc O dz0 STE M) joco Pdzff s dzzg €
dHddzd yd, tcOL Missw dzd J , ftesmistc OdzMls o j @etizc Dtg[efylsi Otz .
sjrdtsdzcecdrd) BERBRBOHBOS Oj IsdC tfasts OdmBdRdgd H Jj L dC
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HHCTHUTYT 10 HHOOPMAIIMOHHHA U KOMYHHKAITAOHHHA ﬁ{_m}_iw Hiwmﬁ

BBJITAPCKA AKAJJEMHS HA HAYKHUTE

A A

TEXHOJIOI'HHA

150

ARTIE . - BLOCKLY
mAX '

Tum CUEES by /K1) depoos
(000 ferword - LORD 10 e 1)
T CTZE00R vy VEIY engpase
AJG3: 4o dzétstedlsi d3 d&zO B dsCtso OO Mo j RO
5 8 a=vx x v

L benare |
~

TOOLBOX

ANded 4uddizzdzOydw
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e

|
1
i

AdJeBi DL Msswdady BIYHE BECOdIs]
[ Zd3O0Is© L ONDODWIIS i @ M Odz®tc GeLlsts 9 Ols j dfdzggviz) B O S IYf t5
mMdzj Hdzd v d&zOYGfte] L EZEPEY GIs Isj MisO

7 ﬂ_\\\ i /8 h\\_\ N i
AN
iy s \/ A\ % ) 5\ '.

Vm Move bace wis / Fure 90

A @Bt4iLEdzsOkd Ik Isjfllso

10 WEfgy o9diHO BIsCdtsdzgjddj Bl t6jHO d dL StedoWw:
ftesyj MO dzO IsjfMlsoaOdzgj BWRO tlsStedlsd Hoej ftodyddzd.

[ H&ZOISO | dzOC dztsdz,ds IsiE of tsfig dzltevg @S fijdstlso0O J dzj ts O 9 C
fd ., wd el ls | KGdgoOEzs gz b nisE0d iszsdy dfisizd odg j ,
EmlsOdztse j dats ). [0 &tsde§ tzd B DIsH] dfftad 1Oz UplaBrI® [ .fi) dAs!
W dds Wa)c .

Il i €d Ui BdddBdL dcO® d2OS &zZtdzO, tBlsi s 6t
BzCodlsj D d O. 1EC90OIO O fj HtedBdzd)y OO0 dGdesc s
BzGCoOISO D. uvtso0O tlsCdzsdz dzdd J r~rOtHizjtejdz  tetsB dzj
vt BSYjHHE BededteOdes i i MsWiskzjte. vOLd MdlskzOyt
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BBJITAPCKA AKAJEMHWSI HA HAYKUTE / \
& HHCTHUTYT 110 HH®OPMAIIHOHHH H KOMYHHUKAIIHOHHH w»lm HH-I/

TEXHOJIOI'HHA

LdzOdedw d desod o) LBy desMmisd L O oL j BOdzj dzO ",
dlszOoydw

ltesojHjdzd Isjflstse

sOCIts o9iyd Mg oduw, dLSCtcdowveOdzj sts My f sdzlzn
slsmistcOdad d dzd - dYafsitfiLlsf e @O f tsoi ton detsfylsls O, ol orkz
MsWiskzjtodetslsts tojh jdadj. 1 CtdeStejlsdedw Mz yo02 fj o
D d fdzjsH e00h gl h jdzgdjlsts L O SttejSydw j HO Mmj ko j
dqdzd HO fj ke jdduyd w©OLMmMssWwddjlsts d&BgiyHE IWwWR, ddzd

(S jteddsj dz2lsdlsj fC0OLOR0O, yj fHted SCSttedce dtcOdz)
B (1 Md3) d ko j dzd yo09Odelk C dzO@sOOg | tpls Odzlsle $ @ + Bdzts 6
d M ©OLYd&zOc N7 d tcBd dsiizdz@® 1 W8 @ .dzaO Cisfds.s B EZGC 9 OlsO
ZOC dztsdzj d&zO S &3 HW MdzOIs O Mistc OO, des 2O R OtclsdwW IsO

LD

4’ Kove ?)‘ACV- llb’/-}ur'k 95

AdG: 41 E2Co0O [ Mj GlHjd¥ ddscs Whds sl Bk

Aulies
Logic
Loops
Math

Lists
\arebks
Functions
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Ade8 4udBEEOYdWIsO, &O Sswists BESoOKO [ | widts

10 jSMmMfjteddsj dzZls©O ko j dzd yOoe Odzgj Ists dz0 teOL Mils sW dzq
2O L Ool tlsPpdzjflsss O #®H dOC dzsdz ¢ d3 HW MdzOIs O Mistec O©dz
fsHtcOo dzgj OISO BEZCo9O N Mmi s j MLUOddidEzwe 29 df W vYfg
-tejLEzdzsOl. 1 bsLd MEHPOMJEEEZz dZOy d W I§ G jnd d3gzls @ OtcIs
RZOC zOdzv dzj € a3 HVY MdzOIs O Mlis tc ©dzO

| mstor i

Adcl 4uddBzdzOydw

\

| ]
? V72, Move goei nza/{uru 95

AdBOt JLEdISOIs

(S jteddjdasi Is §tod ko j dzd yOm OHgm)idzO. AyCQ Lipls@sisjdzd
i tco sdzOUOzdzE s 5 . L QDI W)y GlezOGE " E® dzOH § J49) Js dbs ¢ dzj
%O ~OwElsdwisO BLkGoDISOs [H 1§ (WEiB8ass @ D
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BBJITAPCKA AKAJIEMHWSI HA HAYKHUTE /’ \
HHCTUTYT 10 HHOPOPMAITHOHHHU H KOMYHUKAITAOHHHA ' 13 Uif i
TEXHOJIOTHHA \ o /

A

| ngic
Loops
Math
Lists
Venatles
Functions

NGBLL SMYjtedd3j dels §tod zeo j dzd 4OB Odggh (2@, BOMGE sy dzlf o &
] co sdzgOyYOdzdzslsts. L OO tlsOdzj dzO 90

\“ 3. Move émcv, 120 /{,ur'n 8o

ANdB2 1 ECo90BO gdzgL gz sBE SO OISO D

[ Ol j 3OIsdyj MSdlsj dBsHjdzd LO Hedyjddj dzO € tsdzj
] BtcOL 59 0OIsj dzdzdvw Is totsBBIs Arti eMax | ttBtls f J
Ctsdzj dzOR3) ( A d G .

7S



Boaeuw,o koneno =D

Bogeuyo koneno =D

D
— ®nymacrep =P

— Onymactep =P

A

MNacmeHKW konena = A

FeomeTpudeH moaen
(c eaHO NacuBHO Koneno)

MNacvern konena = A

Mogen Ha pabota Mogen Ha paota
ANdc3fbtsH jdz dz2O0O totsBtslsO AnticdedMaxH O Odzj dzO 6 j sd3j Isted yyj dz o3
f OMmdo des € sdzj dzts
10 bkdzjMmdzgj dzdd dz20 odL EZOdZdL OydqwisoO dzO0 IstcOy CIsts
GJBdi3J Istedyd dz BBsH j dz @O dIF, s & Qs O LAOs deLtsos@sds O O d3ts  j +
Codzy dzO. 1 tkzetslsts f OMdodes Stsdzj & hj Md Headyd L O

A

(c eaHO NacuBHO Koneno)

ANdcS[sH jdz i i L Ooad tolsOdgj dzO 90

|=DD jv HI dzy ddzOIs©O dzO L OHo d 9 Oh slsts Ctsdzj dzts, € 5@
0. i 2 SOkt MmO &O Hodyjh skt Mj Osdj ds
d WEdSydw dO o tcj d3jsfl). wEE G oyfjy JQIECY .1 . dpiz@dzidz® H 9
sls , %050 O L dzOYObjO ,#3BdrS O i sl JddgOeseCR sH d slsts. 1 Ists
Fojddydd Hi dyddzOIsO dzO Hoady jded] dzO ftsHo ) detslsts
zO o tojldpjvietss © HO ko jddydd otbh)dsilss dzO Hody J ded j .

[BtlcOLtso Ol j dzdzad W s totsB tsls KO t fic ®EE sz d dgs@d Wds.ls | gzt
dzj i 91 teh j dzilso Ol O -kBkz s B f5 dzf td QAW AR.j it L o @ Ols | dzfy
LO kydddydlsy . vJ IstewBo O H O topGsdsitch jisdDdeigy)Ctasidn ddts ©
dz¢* B 5 s Misafsded ydls g
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BBJTAPCKA AKAJIEMUST HA HAYKHTE
I/a e :h\l
MHCTUTYT 10 THOOPMAIIMOHHHA U KOMYHUKAIIMOHHU G AT/

TEXHOJIOI'HHA

[ jrOdzed ydzd W Ils HJLEA? ditedp® tA rhtA eemalzdzts ¢ W 2z dz€ y d s dzO
1 0dzd ydj Ists dzO-9 @ndEdy € § s ddOR dzj dzls d : f Z0lsCO© ESP32,
FftcOodzjdedj G5 §tOod bkHIBOGEels OV cOddss® Wi Fis 4§ st
Cil 3 dzgiets HO M Mol tey Ol bsdkzitsoa O kffstets2 mMlseo O, ¢
15 tslsdetsh § dzd d 2O tOBtlsOIO Mif MsWilskzjttd totsB Bl
t OLtcOBtslsj dzZOIsO f dZOsW stedsO sy j HB[B3 H] dEOHCGCtONH

15 lsdetsh jdzdj dz0O R OtcHEZ jt6O GBtOL 59 Olsj dzdzdW Is to
fteduddzj dzd tsls dzj tOQo desfisd, L O Ctsilts Mf sdkBOEOIls
sjedzs dzO@ twtsBBISO | o { tojHHodACH DR tsy Cdfjds |, | Hfdss  Cotsizid)jo doxd
Ctsdzj dzs | d Bhdatse dzts, Csjlsts LOol lsO totsBBISO. {
CodemlstczC ydw, des MOBs LO HO B jtej Iktedlsy BOtS j
MotsBtsHts Mdzj Ho Ols ftoj Hdztslsts & tsifiAag Hzs | ff O defzO 3tz © Js dzéf 4
BsEcOls HO Stk jdmdeOls d ftod LOoadoOdzj o tsfylsi to |
Yyd mMJj L Ooi tlsOls, Ctsjlsts Htsoa jH] d HB tcp @ylgdes L
Codif j deldtc® ddzd ytejL ko jdzdyOo Odzj dO cCtOHEMdIs]
Hod)Jjdedj dzO ttsBBISO. v fls Gdieol jtalztsdzvWje, duddd IsHisj2fr) J tdds «
HodX Jdedj dzOL OH.

I StdStejlsdzO0 jSMYfjteddj dzsOdzcdzO f sMlsOdzso € O fr
dd3 o JHddz S tsH d -pEdstlojjudddyre OgizE @ ts o Istie V6 BizCjo dH, O dfy d
odHd, -HPsOSBECEBCH®JHOddaf R L ZOydlsj &zj &z L OB j dzj
bdzjH s 0O BlsCdztsdzj dzgd jIsts dzO BEZCodlsy J Wwides odH(

15 Blsdetsh jdzdj dz2O o dgh dzedv HIL O2dz tesBSISi Is j (¢
s dBO d Metdlsj dzgj HsMisOli yd. t OLBjtel Is dzO B s
L OHdzOIs O YyOfmls dzO tetsBtslsO d SOt Mmj yYjtwhsoOj, |
1 Ot OHd M ezl BwIQM bd)dgB » CHIdYERY & esMistcOdzMmlsea s, L O
HO dzj dwOfEMSO BOMOLO, &O Stwists tedMi B0 dzf Bsls

liftejCd dJdkzmdlsj Of esBdteOdzdwY Etes¢ o ¢ dzs yo (
Cod3f 6 Is) todets stsH j dzd e Odzy d ddel sted3Oyd tsdzdzed Isj = dzts dzts
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[ sdzHsdg( | j dzd S sBtedlsOdzdW) HBO jH] Ht L dgOdedw d d dzls
sBlzyd dzed J Ists.

3.1.4. Artie 3000

JjHN jfilse j dzdC O dzO A row ids Mba ez Pidz0AEK 14 ixse5.52r0,0 O .

Cjlbts qisqd OO § dzisf 3 o 04 & O &f WROFEHPUOdz Mj H], §BEC
Ui j M Hej Stdj k0. 1“HkEO LED fMmojldddd. { Osslsd *f
)l Codkfslsi 6 OC M) d&OLZOECO ftjddhsOozoydw, OCkkzO
fojL CkOo OO d Iswdsls)) ko Hiks Bl j( Wdsazj5z0 ( §

Bkn./U3kn.

NnaBO U AACHO

( / USB nopt
4 o
/

—
Adee. 5Arti e 3000 EMmMbts2MmMise ts

I sBslsi s d3tsy j HO fMj 1§ oHEPMEORRAO Sots didsds]  diipsd) fifjt
10uddzOjhdlsj LOfBsYyaOls M kZftcOodzjdedj SCOIts HJMIsOC
Bdh COO (Point & click) d0O Ctdfslki tO@ ol tornlz M
HodYjdedjlss d hj dOtedmMkze ©® ¢ OtelsddzO. JawtmdBjcdsd pt
Eyjddydi Ti kdzGfm. 10 Eyddedyd BIBsHESHW s 1j2 ssdsHH
ftesctOdgf &O Bl ocky 7)ddzd Snap!. (Wd¢. 5
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BBJITAPCKA AKAJJEMHS HA HAYKHUTE ‘
o)
HHCTHUTYT IO HH®OPMAINHOHHHA 1 KOMYHHKAITHOHHHA ﬂ‘n'nm
TEXHOJIOI'HHA
Beginner Intermediate Advanced

POINT &
CLICK BLOCKLY JAVASCRIPT
REMOTE

Adc7. 5dtejHd LO ftosctecORBJteOdzy dzO Art i e

Arti e 30-0)BOgdzdz® sWh)tFtew dgtdci A rCtOi e Ma x . (H]dz tets
Mol tey | M 4 Coi@fslsi cO,BOL @ tc@@QIISIFY 1sGo tf tlEdsc tzQ dzd
local.codewithartie.com.

Artie 3000 Mmihts HOO dzj¢d Bl dtsdzj dzdv CCcO
LOadmMd@sMmMls s ol ton desfilsls O, O Cwists My Yd t
Yd telsOj/ tedmiz8 . f v @GS s b dgdzls jdc tc@ tfictOSRTENE DOtdas ¢
(Ytoddztsy) defip dBBOIs§ B3OIsd € O, dde¥ sted3OIls d 9Q df SE iOdz® @ZAc |
tojLEzdzkOki s, Ct2lkts j BjL BIsC dtsdzj ddv .

Adc8e5dze sted B BBzuBOIO Ade): 51 jLEdzkOk s dLi§dime Odzj Is
3.1.5. Cody Rocky

Codey Rocky fiht | ddasjtej Mj dz tste @EOE bisgh s J dzj d
fsL dzOstslsts B dzts€ 50 135 SiRtc 3 cOc CxiRLtcddiO tsls  f tafjdrEh tsH dzd Is
M dzL sted, Cdlts dBseOls HO frytcjooHABWRQS tedztdgritcdMEHO d30
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LOSBdSOdvh dilsjy ded dLtsBtej Isj ded W, COlts tsfoe jlsdzj dad
Hod)yjdedj. uvts Mmj M hjMmsawve O f fBshlsO dO Mj dz
Hod)jdedj d MdzjH Itso® HO dJL{ i dzdgw # Ols s tcj H j dzj dz
OdzOted3j ded MdMmisj d&3d ddzd te@zjdzq wapd daOd fiseOddsy d & dzdzd .dzc
LOMII fjdes 9 OolstsdfisB d dzdzOIsO ddzHEMmistedw . 11 ftej €d,
mMd ki mMwls fsHtsBtej dzdw dJadzd dzseod tj M jdzdw L O Hod)
Hsdidtso jiIsj W ZdzicidzjfdedHO dy 9 Odzj dz0 R~ EBH ff tzf O L @cztss |
2 fls tets 2 fn lsipttelseciniaf@® BCpdiyy Rockey v 82 fj Ml Mlsts2 s Heo j
tcOLH]jCydsey d Rockey. Codey J G6dZOo90OLO ytjL, Gt
ftcjHO O CBHO, C2lsts HO dLfi dzdzd. | zOe OO j fdaC
Csfyj LO MSstsmisd, B@do Okl @O dd dgdd ¢ & 6 RO dzing ,

ftedi ddded ¢ d HtojHOOOIS]dz, vyYojlsed dqdzHdSC Oktste, Mo
csotstedlsj &z Rockey | HBdkzdzOO yoOfl, &O SCswists fMj
slftcjH BjYHE € tsdzjddzOMs Of diyjtc @aQjdiefatcjOdzdf OigidzL sted L O B
Md LOol tlsO® Ci &3 fsHO d dzOftej H, Is. 4. d&dBBYJ HO dc
g0 Mmlsi d&zBd ddzd HEfC O, ddzd L O MlsjdzO d Htekzed ¢t

USB nopt
{ Code
WHdpauepseH ‘ y WHudpauepseH ‘
npenasarten | MPUEMHUK ' Bkn./WU3kn.
Konue 3a r ~—’E avcnnen

CKOpOCTH
6-oceH
RGB uHaukaTtop
mmpocxon
3a UBAT (\“
g
I’oaopmen «— v,
3 ByToHa CBETNUHEH CEH30p

3BYKOB CEH30p

WHbpauepeeHu
00? % ceHaopu 3a bnusocT

=2

-

BepwkHu Konena — \

NABO U AACHO
Rockey

AdBO umlstes2mMlsets d&z©O Codey Rockey
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BBJITAPCKA AKAJIEMHWSI HA HAYKHUTE / - __'\
HHCTHUTYT 110 HHOOPMAITMOHHHU 1 KOMYHUKAITHOHHHA Wﬂ@ ‘.‘rr: {_Hﬁy
— 1&0 o

TEXHOJIOI'HHA

| sBddzdzd W Is tesBtSlsdq§ tftsCrs dzZODE & BB B st frH otdz) WHHIZE jlsdis

ftesyj Mste Tensilica LX6. 1 tojiLOQtaycd@GkOondB4x Li Po
103 B3 (1 | -29BO0OER)O, Isj ¢ ds

tdNdd3 d20 Ctdilzdd s Ooydwy &ty j HO fj tsf) " jMmised
d dzd -FWi

it sBtslsi Is tcOBBlIsd M ftosctcOBOISO mBl ock, CBWwWist
fted d2Odzduydy dzO ddzlsjtedzils ot LSO dqdzd dBsyd HO Mo
sls ddzlsj tedzjls, Ctsjlbt jJ ftojtfstel ydilsj dzj dz 9 Oted O dzls .
Scatch fsctcORBOISO. [tyj HO BI H] d ftesetcOd3d tcOdats

Codey Rockey g0 Mmi ead3j MisddisMmils M i LG O B dzts
Spi ke/ Lego VWb@hc22. ®. Wda.

AdB8LCodey Rockey M bhefgd 6Epidleyg Rockey ) Lego We

10 HO fMmj fttseo jted HOdd dBoBddddwls twttsetsls Code)
d ¢iHj &byd HO BIEMéEGEHdEEE0 §Wleds djcdfCier 0 A
Rockeyii .

Kjdz dzO0 dL itz e s PdzflsB8odey Rocky d&tsyj dzd HO
yomsej, L O HO BI HJ ddzsj cted tc Odz® Os jinqi dztyf dethgsifide Isif)  ds
BJnN/ L HEBHl& f HBOlj BOJCO dqhdsjctedtcOdz M ttse sls
g4l LHOAZPBMpddzls ftojL, Ctdlt totspOsis Hdcdus® wifizic 9 BT 6zgf
ftojHzsY jdedlsj] BdzsCtsoj L O ftesdtwORBIJteOdzj d Mmj daL ste

8%



1 o OO ffsMisOdsea CO By kEyjddydlsjy HO Mi LHOHO
COtclstsdz. t OL Bjtedlsy dzO ftcQotsi ¢i dzdedC © HO MO d3d dzed
tcsBtSISO HOdd hj Mmj Bk MSO o MmMlsjddlsy ddzd Hj dst
ftcOgisizdzd € ©) , OB HNO Mf s HiH O Odzj3 dzZO® dOBdteddals. A d

Ade3 61 Qo i dzdzgd S L O dzOB d ted dzls

11 co OO f©0OCIsdyd MCYCs ims@ftply o @@z z dEOCL dz®m Pidaf dzlsizC
Odze stedg®) s SISO to@zf B, Hipjg y &f da DisGjlRAY toj § W IsPs o W )
ZzOBdteddzls© f.tcOp gl dz gl § BscOls HO dJL §ftsdzL 9 Ols o fi
ftescetcOBRBOISO. 1 @0%CUsid SEOUSjAlzdiysSlsQit MO dL §f sdzL 9 Odzd H § -
LO HO dzOC OtOls ttsBislsO HO Mmj @¥ddgd. ¥ goksi dbdodz H o C
dzj ZmY jisp thsjs dzi fipShiels j daed Is §j My dweO dzO0 dzj § eOo d dzdzts
fsHARtSHYh O, ¢Cts tOLGdzj HOBW JuEF.Oc e P BZOKE O d dg® Vikzc s
ol LBy detsmls HO Mtej, dets dzgf dBsyy HO My MOl O

amw obstacles ahead? - then

&% stop moving

@ show image m &) show image m

[ . = ;
S tumn left ) @ degrees until done - turn left O @ degrees until done

EL move forward at power @ % for ° s &% left wheel tumns at power o % and right wheel at power @ %
else else
E show image E show image m

B move forward at power @ % for m secs &L left wheel turns at power @ % and right wheel at power o %

Adchk 6stsH LO fejfwishisodjs oOBdOw® ftjfwisfsadj oC
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BBJITAPCKA AKAJIEMHWSI HA HAYKHUTE /, \
A -
W

HHCTUTYT 110 HHPOPMALIMOHHH i KOMYHHKALIMOHHHA TR ey
TEXHOJIOT X \’“"‘

NPENATCTBUE

3ABBbPTU HA
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am pbstacles ahead?

&L stop moving

@ show image

e pbstacles ahead?

&L stop moving

E show image m

turn left *) @ degrees until done

ZL turn left =) @ degrees until done
&L left wheel tumns at power @ % and right wheel at power @ %

@ show image m

&L move forward v at power @ %

J

@ show image
&% left wheel tumns at power @ % and right wheel at power @ %

|~ ] J S ]
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BbPBU
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AN 61 JOCELOBOSO &0 Odketstdlsi O 1

sdzjH SOt &0l ojyj CBwjSlsjd CSH LO Hadyjdz
JLBvEo O fwjfwimsodw sy HO Mj Ekfdsy ddo &zOs dtsc
 sBOo jdzd MO Isted MmiIsjded fJjtef jdeH S zdzvtedzd dzO s5Mdats:
i odHd HOdk] "j ¢d LOBBdCHdd. [fdsO0 §sCOLO,
LOodfd €0OC hj ftsfOHdzy BGBMjcO @O iR SHOB Qo0) didte
shj Mmisjdd Si &5 ftejHdhdedlsj, kOdkO vyj mMj §sdkzyods
(S jteddzj dzls© fsCOL O, yj ol tcod HtOoddzdes d dgj
sfydw LO Hoadyjdzedj dzOftej H.
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3.1.6. XGO-mini 2 Dog
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2ZO o O COCot ftoOowWls acd did usds\y d GdzddesS yaf d 2 Y Esd®O
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Measurement Uni [/ ddzj eyfgdz dztcd L d3Otc of Blelztsdyjj dizd d3ts +
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CsiRf s Isi todgslsts Ltejdedd d ©OL Y 5L dzgOo Odzgj Ists dz0O dzd yo
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B By HO BIiHj fsdjLjd OCt MSOL] HO flsctd
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tdxdds AfBRyjddjfi oad ftsLosdzv"eaO HO L dydtsdsd
LOfdh jlsjy oMwCCHBdE) dijtfchdPDEPiag o sfAOn dL 1§t
Codsf 6 Isi todes L toj dzdKGO-mini HDogHOO dzpiSfotsddlse © Mo W IsO i €
fteJ HBIIsd, M sHBBIsudggn © | Bdesects HBBto@ Yl dfdgffS © L O

t iydABRoden | dJEBjtode®y JisO® HO L OtjHd ddzd
9l L thdses O dOMIPRSC O xios jtcB Bl Ists cts ftcOod L OB O
Gjdzj cOtste dzO QR CGHEo .

[ sBddoa )€ oL { 5L dz20o O B jClkd, BOLJEOdS dO Y
v 0O J Odzetstedlsdzd L O toj Odzdets otej d&3dy L O wsIsCtcdo Odzj
dste j Y O, LO HO fHtjHMmMCOYJ cOECd dO0 B CIsd d ¢
JLtsBtOy jdzdilss. uvtsoaO® | Cdzgt yso O tOL d&ZdC O Bl Htcka
Mz YOV dzO dajts Bjts lsdfiztSazsy jif sdzj L dzts, ki 2 C Okt fj tOL
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A d & XGOr dfmls Odzy d ts dadatst] tdzjtf Ltc Ol jdrip joddty dz

XGO-mi ni 2 D@ ki e®dyizv o 0 MOWmsMis 5w BXCEBAIA. )  tod d
[ 56 Ol tfiPjo dzv 8 © H d Mis Odzy d ts dzddisff twdzB FROO dzfnh M g ls tod dRjj Hh
syt 0 dzO tetsB SINQ A\ tF] 1€ OXBGds] OO dfj dz C s dzlstetsdz 9 ton
d L dydw s G Qpd lsdyiCddisa. §dj tc )

10 s dzs 1 to t5alisQ Bdetef@RZOd dg@& j HO L O ttOL tcOB s
ddzisj tdb | BigOlztsifitstea @ sdyfgioL @ Ols PPl OkzsE Bis &
d HO MlsOtlsdtt® 9 jHAdOGO. 4 tc XSO B@klymg Is L fP@®Y I§ @ O dzQ
ftetsdL o 5H dIs j79k(d Issits ¢ O(ldnselgehted Bevelopment Environmerity tc | HIQJs O
LOtjHd, MgEYyfbBILEO Hdtt] Clsdkzt Is kjB BttOkRZzLI 6O.

B XGO-Mini initialization

gxecut Lie down ¥

Ades 7XGO 1 izs¢ HazlsCiteHic J e O dzOIs @ MeJ HO L O 0O

AXGO-Blocklyfij toj Odzd L ©Oyd v Qs i Edg usbjl tofipdkvs dz@ BB ksl y

J MejHO LO ftescteOBJOdzj, YHBHABHWMNO L O dzOyddeOj
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o d&zOyd dzj d f &z CzGVdzjdzCdp@ dftf sy fpdRidglzse o Mol oL Odzd 1§ s
BdzsS o j. I hdsils sso0O | ¢jdzgjtedicOdzfyjpds®@ d5@dz €
©jHOCIdEO tof ydes 5 oMWl otejdkj. uvsoO j dzj mjde
fsojuj feddjted, SCsdlsts dscOls HO B HOIS dL §tsdL o0

) eso jHjded IsjMmlssaMjni2im ( selki s XGO

{ sEBlsi Mi XGO 2, ¢ wldstslsjn SEWw@wisa Al 1 vSsd
WEdS yddE§ EGBo j ded W csdalspdfj L dLftsdL oOda Hd]Slsd
76.

[ — EXAMPLES 1/23 { EXAMPLES ™ 13/23
® 9 0 &l * . 1

0 & & ) @

NJeB Al ted d3d toqd
ltej HAFJHEBHT dzyd M dL itsdzL 9 Odzj sts dz@ BSHERZO L O
ELECFREAKS [®] , ttBtslsi Is IstcwB9 O HO BIi H] dddydOdzdL d ts

xgorobot /working/96] . 1 dzsCi s L O dqdzedydOdzdL OydwWw7: dz0 tetsB BIs C

XGO-Mini initialization

Ade7: 71 dzs¢ L O ddzdydOdzdL Oydw
vtsLd Bz M sk jlsMlso © dzO Mmdzj Hdzdw Pyt hon
froamoi mbpbis 6O
froaomoedap s GOEDU
XGO_mimGQ =gomi ni "
XGO_e & KwOEDQY

R XGO-Mini

it sBtslsi Mi XGO 2 tmOucisdf@ad0 91 L sy desMmisd, Mol toL Od
dLSCEmlse jdz ddalsj dzj SIs, Ctsdlsts MO HtsMlsi fdd yYtejL d3t
Zdvyd, JdBsydd). d Hte. (ade. 7
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AeB[MsHEZdZz LO oadLEzZOdkdts OL fftsL dizOs Odzj Yto,
stcOIsCdls] HtwsctcORRd L O wWOLYfsLdzOo0Odz] M YOLO,
tcOL G dzj @Az s C sdz toj Isdzd ©] € ¥EDIAINMP]IY]. L © tetsB tsls

YOLO] Odkzecttedlsi &3 L O tcOL L 209 0Odzgj dzO tsBJ SIsd o
slkCtcdoO® (ftejHMEOLOO) o tojOdzdes otcj B § ZzOMO dzC
dLBtO) ity dtsdzdzdIls] BwBilssHd L O ttOL ftsL dz0o Odzj ¢
fsHRatH: i tcots dLYtsdzL 9Ol OdzetstedIlsdzdd L O dzOdi3d tc O dzj
By HO MO olsjdydoOddd tBjSCIsd 9 dLtBtOY jddjlst
L O € dzOfdWdzlfS Grgdsti Sydw (BsHjdd), Ctdlkts SftejHj dvlk
Cl Hj&zOMEd tc© IstsL d tsBj CIs. vsLd YBHAtSH J BOo jdz d
odHjtsMi HI toy Oded j .

YOLO ftojtsHtsdzW 9 O IsjLd tscteOddyjdedv, CObts dL
Bt j ¥ O, CowWists jHdsote] d3d dzdzs ftocj HMC OLO O C dzOMtse j |
fSHAtSH ftLotdz"ea O dO YOLO HO BIi HJ dL Sdzt ydlsj dzdz
tcOL 5L dz08 Pl Jdz@tstcd o o dPH B SCOLMIO I8 oL ( Wdsa.,, dL
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from xgolib import XGO # Geting the coordinate values
from xgoedu import XGOEDU X_coordinate = coordinate point[0]
XGO_mini = XGO("xgomini") y_coordinate = coordinate_point[1]
XGO_edu=XGOEDU()

# Display information

def yolo(): print("Object:", yolo object)
print("YOLO Recognition") print("Coordination:", coordinate_point)
while True: print("X:", x_coordinate)
yolo_recognition = XGO_edu.yoloFast() print("Y:", y_coordinate)
if yolo_recognition is not None: print()
print(yolo_recognition)
# Geting the information if XGO_edu.xgoButton("c"):
yolo_object = yolo_recognition[0] break
coordinate_point =yolo_recognition[1] yolo()

AdGY 7ttOL f BL dzZO9 Odzyj M YOLO BsSHEZA&

t sBtslsi IsminiX @ Odog d3ts Y | HO tOL L dzOj fMdzj Hdzd Is §
Yy dudvdmMPydviso

[Use jS, ojdsmMdfijH, Stdz0, &sksydSdils, MHoOoBs
Mo j W Ote, fslsdotsf sy OtedzO ~dJHEBOMSO, L O L O M
C sdz, GOsteo QoOCH dzts dz, d&3d ¢ o, L jBtO, N deoOWw, tcOdzd y O,
WtedLBd, mMSd, MdtskzettcH, Mfttttlsdd IsfcO, rei ttydd
MCj2lsetstEfls Isijidmin tcOC jlsO, BEISJ&SO, oddzj dzO yoOh O,
BOdzOdz, wBl dz€ 0O, MOdzHody, §stelstsC Od, B teasS mdfh,O dzBts:
mMoC mdw fl tOMmlisj ded 4 , dzj ¢ dzts, BOMO L O ~"teOdzj dzj ,
HdMisOdeyd sdzdzets, € dzOo dOIkzte®, dsBddzj dz Isj dzj W tsdz, d3d
n ZOH d dzded €, € BB dzsy @yt dedf @z M j dets &Bj UYd, M " 50,

t OLY L 2O Odgj Ists dzO@ W Mo J birnddfO L O Isi df
ddzd Htekzed yoOfmisd d&O bwdhkslsts, f yjd Csizddsoydw
dLftsdzL o0 o t©OL ddyded B dZOMIsd CCOIts Ctdif ¥ lsi todats L
tcpdzdesmils, deotodsld wBRgzsgdzd pf dzf o dztsy § dzd W dzO wWOL {f 5
LftcOodzj dzd j sts dzO B JjL CtsdzlsOC Isdzd ddzls j oW j 2 d, ¢t
oLOdBHj2Mlsad) M EMmltets?2 Mise O.

t OLf sL dzZ0O9 Odzj Iss dzO y jMmbstsej Mi BOLJEO dzO OdzC
fd dL sted L O ¢ @t g ded iz iisHeisdetisgddzdzd fMj dzL sted d dzd
[ sHjtedzdlsj MdMmilsj d&dd dL §fsdzL 8 Ols dgj o tetsdeded Btej ¥ d d
SBtcOBBISCO dzZ0O HOdzdzd sy d t©€OL ff sL dz0o Odzgj dzO0 tOL dzd y
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1WeEsd sMmdsedsd jIOfd o tOL Y L d2Z00 Odzgj Iss dzO X |
U ltejHoOtedIsj dzdzO tsB tc OB EIUEAR Is §z0 B degeef Bs: dzO { to
sBtcOBBISCO, COIts WddlstedtceOdzj, EfMmMtcjHdwW o Odzj ( &z
f ®z0IsOlsi h zZ0O BtOBSISS O. ltcjHO Otcd Isj dzdzO s O S E
fsdzzyd dzd sy H Odzdzd .
0 RLoOZdqYUOdzj O R CEROGE Mg ddlsy MJj dL e dzdyOls
¥dfMmMso jlkjy, CObt WottdO, Bted] dlsoOoOydw, MEtttshls
[BEZYOo Odzj dEDo dgsmj dzPlsj S OwLOCIkjtedmisdSd Mmj du
BsHjdz LO tOLftsLdz0o Odzgj dzO X JMistse j . vtsL d  BE
MisOlsdmisdyd MSd dBsHjd dqdzd dvSO0¢i o Httkzce Isdf ¢
t OL §f sL dzOo Odzy tez@ Whdedtslsitgedy : M J dLitsdzLo O L O tec
¥dMlsso jlsy ls dzetsod HOdzdzed, SCtdlsts dHo Ol tsls My
Rdzlsj teff toj sOydw tPL g lORAdls ] 3§ Mistsej M  ddak
ftejHftcdj di3OIs ftSHAatSHWNd Hj2Mlsodw oi L thdtseo O
ftoddtsy jddjlss ddd Mdhsj B30k0.
lteddsjted LO fHtoddztsyjddy dO twOLff L dOs Odzj Ists  dz
ftedLJdsOydd, odtlszOdzdd dettd, EfttOodzjdzdj d2O j
sjdzj odL sted) , Zq tcOo dzj dzd 4 ZzO0 ttsBIsd, &34 Hdyd dzin!
sjrdtsdzse W O ff e®HIMEY A@OL o doa O d HO d&OBJted dese d
tcOL dzd ydzd tsB &zOMIsd .

XGO-mini2Dogdssy J HO tOL L d2O) MBAzj HdzdIsy X4 Mistse j

"1, "2", "3", "4", "5", "Good", "Ok", "Rock", "Stone"]

c:

c:

c:

AdBOr jistse jIsj, tOLf €kzdgQo Odzed tsls B BISO
[ dew Ctsd o)l LdiI3sydzed Isi dzC o Odedw dzO IsjL d x4 Mmls
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Alifif sc 50 O™ dz0 X ifls f) jHdd §ti mis, CB2k6 &S
ud s it @) dzd j 2O S s dzS e IsdzO § s 5O dzH O.

A2ify jls ) HoO fti MsO, dsyj HO dEO ©OL ddydzs

A3n, A4gimsAmitsejyj i Msd, Hsutsejd 20 A2i

Ar se@qpd)i utsL d Y jfMls dBsyj HO BIi H] Mol teL Odz M (s
sHBBtejdzdj. 1 0fteddzitc, SCBCEOIts fflstejBdlsj dz dzOff tcOe
qdzs jteftojsdtcO SOt MdedzOdz L O §lsoi toyHjddj dcdd

AfChiivsLd Y jfls tBdCdkss jdks Mj dJqLisdkLs® LO
ftodj BOdzj dzO dzjhts. rjMmisils A[CH &Sy HO Mj dLff
SftojHjd 20 CBORHO ddd LO ftedj BOdzj &O HOHj dats

At s@ickj s sL d 3 jfls sSBdCdtse jdets Mj Mol Lo O f
Codgls j CMisO O MdMisj O LO 3 jflstss Ctdstsd, jnlsi
20 CtdCtejlsdzs Hj2Misadj ddzd LO SBSL ZOYOs Odzj dzO

AsOmSorie)istsL d Y jMmls dsyj HO BIi H] Mol teL Odz ) o
NlsOs d dzdzts. | MdMmlsj BOO LO bkftOsody dzdj M 3JMistse,
bCOLoOdaj dz0 GftjhHjd O fsLdydy ddod M flsswY d
dzj f sHo dy detsfyls.

10 tOLftsLdOdlsy yjijfmMsej Mmihts MO ftsmsyj dd MM

v Bls
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# Geting the coordinate values
x_coordinate = coordinate point[0]
y_coordinate = coordinate point[1]

from xgolib import XGO
from xgoedu import XGOEDU
XGO_mini = XGO("xgomini')

XGO edu=XGOEDU T . )
—edn ! 0 # Display information

print("Gesture:"., gesture)
print("Coordination:", coordinate point)
print("X:", x_coordinate)

print("Y:"., y_coordinate)

print()

def gesture():
print("Gesture Recognition™)
while True:
gesture recognition = XGO_edu.gestureRecognition()
if gesture_recognition is not None:
print(gesture_recognition)
# Geting the information
gesture = gesture recognition[0]
coordinate point = gesture recognition[1]

if XGO_edu.xgoButton("c"):
break

gesture()

AdBL 1t Mistsoats tOL { L dz0o Odzj

[BYJdB HO oadHdd, Yd dJLSEMbe jdedwlils ddalsj dzj Sls to
ydmdzslsts tslsdzv o s @Ap dfts dfdidsj SO dgOndefdoud j Iss dzO d3dats ) 4
ssLd IsjMmls Bjhj BIi toL d Istsyj da

XGO-mini2Doglksy 4§ HO wWOLYBLEOJ] QR S¢sHBe . QR ( Qu
Holzdzj cdzgd BOtESHESO |, Ctsdlsts M dqLYtsdzLe Ol L O MfMmi
fsfezdzvtecdd fstcOHd o9dMsC OO Md § dz IsdetsMils dzO H O dzdac
HO MJ M -teP@zdf dza® ) Hd datrj MdzSIS OISO Jted MS Oded e Odzj ,
HO Ml Hi Y Ol tOLd&dqydzd odHttej ddWstedsOydw, o ¢ dz¥
Csdgls OCIsded HOdzdzed, ¢ jlscdg@OWMSd CttstcH ddzOIlsd

1WEsd tshmdsesdzdd ~OtOCIsjtedMmMisdSd dzO QR CtsHBso j s
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c:

ulstekCSRRO SsHEojlsj Mmj M fsswls s yjtdd d

stcc Odzd LidaicPuidd OadedzO® Bicj Y O©. uvj M HI o) Ol t©WOL dzd Y

Bjdzix¢d, ®RBOLCjttd LO fsrdydw d MmjSydd M HOd

O ldutse] .QRd&EsHESo jIsj B8Ol HO M HI t6y Ols OL C
oGz ydlsj dedets IsjCfls, bkjs OHtjMmd (URL), §tsdzsC
CsstcHddzOlIsd, Mmi Bdlsdwy o COdzj dgH OO (

0 [ iSBHYKE®dEO Mj HjSBHIEO JdYsekoydvisO tls QR
MsWkkzjtt ddkd BdBddslsjSO, C(Bwkts &syj HO MEO
ftesyjfm dzO HjSCBH©Odz] 9Cdzs yoa © tcOL f sL dzOo Odzj
ZO dzjctsoatslsts Mmi HI teCddad § dz@  H QGoededeBldciOL BT o o dH
fslstej B dlsj dv

i ) teddztsy JQR] jSsHBo jIsj M dLYtdkLoOk hdesCts L O

BOLC JteOdzj &O fsHESIkd, ©jCEZOKBO, bHtsMlsto jtw

Bdesets Htokze d.

ltosdLotsHdIjdzvis dzgf ftoj HZzDEPH EZRE@xikdcstc dl® R ¢
QR &6BHO ftedHo s dzfzd @@ mipE s ) SO0y SftejH]d
HO dzO0f tcOo do Hipte[Qojtszdg)] dzdadk 1ci € o B8 pris O fjfipls 93] H j dz

Ok stel®i g Isj dzgj dz0 i LIH,0H2j dzff s3j( pQeRr tCIsH tspajr t 2 d  p

from xgolib import XGO
from xgoedu import XGOEDU
XGO_mini = XG@"xgomini" )
XGO_edu = XGOED()

def qr_decode ():
while  True:
# Check if there is a QR code
gr_recognition = XGO_edu.QRRecognition()
if gr_recognition:
# Extract the value from the QR code
gr_value = gr_recognition[0]
print ( "Extracted value from the QR code:" , qr_value)

# Split the value into parts based on the space
gr_parts = gr_value.split()
num_parts = len (gr_parts)

# Check the number of parts and print information accordingly
if  num_parts == 1:

print ("QR part 1:" , gr_parts[0])
elif  num_parts == 2:
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partl, part2 = qr_parts

print ("QR part 1:" , partl)

print ("QR part2:" , part2)
elif  num_parts == 3:

partl, part2, part3 = gr_parts

print ("QR part 1:" , partl)
print ("QR part2:" , part2)
print ("QR part3:" , part3)
else :
print ("The QR code has more than 3 parts and cannot be

processed." )

print ()

qr_decode()
t L zzO@ds steldf Bidds® sH OH jdz QR SsH ACircle 4500:
Extracted value from the QR code: Circle 450
QR part 1: Circle
QR part 2: 450

10 W&dNO f§tolHMSOQR dePsistld Lisdlsts J fetso jHJdz
HJ ¢ SHJ ©OZjts tedfdd 103 | dzd2pdaizdsje d&z0 d3

EI%
=
[

st ¢ 1 c@o tsi ¢3 QA S 9 OHfte
AJB2QRECBHBO®BI ¢, HtOotsi i dzded €, C 9 OHTWCO

lted i3 ol Is dststyiH dHWA] pd teiQdz MY stej v ey H dIs§ dzO yWw
oCdzt ya O t©OL dzdyded ddzlsjtef toj IsOydd dz0@ QR CtsHBo jlsyj
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bdze stcd® @Bo Iy jdedj, BOL doa@dl ydifd QRO HH g CGafj
C 2 XYGO-mini2DogH o d y JjLdLdqji, telipOtslzgs@nisf tc j H MIsOo j dzgd © fydzj H o ¢
(s OB &zd Ystd B dzd Iy ©@B4Jizd y O

oI [ RRO roadydddd (fomsto

RGBS & vdf 4 s 52 dats {fdmOded §
f Ot O3]

Xor'XHody JjdedJ dzOf t8yfor'y

char 'x'e 'X's 'y'8 'Y _ .
f st Ho > J dadj dzO dzvets dazq
dlsi €O | dOfftcjHO Odzj,
fmisi ¢ int x:[-25,25], y:f18,18] Ho dy 4 dzed 4§ dzOf tcj H d dzd
sLdzZOyOe © HodyJjddj dzO
s0J [ RBO 1 Ol tclsOdzgj (Ml

Rd&3y  dzqu d{ dilsts?2 dets [P dMmOdad §

glsi €O CteOys O, i
2Oy tej H ddzd dzOdzv o & ,dz20€
ddzd dzOHvw Mmdets. dwlsi § € OIg
fmlsi 4 ¢ @ int [-150,150] 2O ol tlsjdzgj ©® GwOHEMJ
d i Sl SO yOMmtse dzd € 59 (
sistcd Yy OB jisededD Is dz®) O iga®©o dad
Mistej dz€ O.

o[ RAG T ] d d3s(daps tstg wHYls )

RABJ dzq v d dls 52 dats {fdmOded §

vLd fOttOdzjlsi .o ftojH

[normal’, ) _
, CteOYS dlIsgj ,n o rEndasl " "
tej ¥ d d3| char 'slow’, )
high MEstesMmils d20 StwOysdlsy,
g

© "high" | Bi tL OO f
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Rdzlsjtej MdzO L OHOYO L O d Ldisir]jdHdeddjafisigo 1 o Asxs B dzdsw
Mi fC0O0LO®8O QR CfsH, Cs2Iss CSHO Jdaht sted3Oydw L
sftciHjdzj dz cOL Bjtc © dBJdzd iBd Isted. o dzjsHEz UgO LIdftdsv BdpOD O
dL i dzded Hody jdedw, Ctsdlts Mi slse jlsMmiseo Ols dzO HJ S tSH
J ftetse jYHOdz] dz0 L OHOGOLs EfldsiER{Isg O Le® a folf jijedalif s3],
ftcOotsi ¢l dzdzgd ¢ d C 9 OHtOls

from xgolib  import XGO
from xgoedu import XGOEDU
XGO_mini= XGQ@"xgomini" )
XGO_edu = XGOED()

import  math

mode = 'slow'  #[normal,'slow', high']

# For a floor where there is no slippage with the robot dog's feet, the value of
the coefficient is 1.0

friction_coefficient = 1.0

#**  Movement of the robot dog of rectangle i
r_step_x=25 #x:[ -25,25] robot dog step back and forth.
r_step_y =18 #y:[ -18,18] robot dog step left and right.

# Limit the values of step
r_step_x=  max(-35 min(35, r_step_x)) # Interval restriction [ - 35, +35] for 'x'
r_step_y=  max(-18, min(18, r_step_y)) # Interval restriction [ - 18, +18] for'y'

# The values are determined according to the selected step. Increasing the values
decreases the robot dog's movement time.

r_decreasing_steps_x =r_step_x*3.1

r_decreasing_steps_y =r_step_y * 2.7

r_decreasing_steps_x= max(1.0, r_decreasing_steps_Xx) # Interval restriction [1.0,
decreasing_steps_x]
r_decreasing_steps_y = max(1.0, r_decreasing_steps_y) # Interval restriction [1.0,

decreasing_steps_y]

#**  Movement of the robot dog of circle Fhk
C_step_x =18

Cc_step_y =18

# How many parts to divide the circle into

c_number_parts = 40

# Increasing the values decreases the robot dog's movement time.
c_decreasing_time = 300

def xgo_move_circle (radius):
global c_step_x, c_step_y, c_number_parts, c_decreasing_time

# Calculate the lenght of the circle
lenght_circle = 2 * math.pi * float (radius)

10t



lenght_delta = lenght_circle / c_number_parts

# Calculate the angle increment for each step
angle_increment = 360 / ¢c_number_parts

c_delay_time = float (radius) / ( c_decreasing_time * friction_coefficient)

# Display the parameters on the screen

print ("The robot dog moves in a circle." )

print ("Radius:" , radius)

print ("Lenght Circle:" , round (lenght_circle,2))

print ("Lenght Delta:" , round (lenght_delta,2))

print  ("Number of Steps:" , C_number_parts)

print ("Angle Increment:" , round (angle_increment,2))
print ("Delay time:" , round (c_delay_time,2))

# The robot dog moves with a high stride frequency.
XGO_mini.pace(mode)

# Move the robot dog along the circumference of the circle
for i in range (1, c_number_parts):

# Calculate the current angle

current_angle =i * angle_increment

# Calculate step_x and step_y based on the current angle
s_x= int (c_step_x* math.cos(math.radians(current_angle)))
s_y= int (c_step_y * math.sin(math.radians(current_angle)))

XGO_mini.move( X' ,s_X) # Move forward/backward

XGO_mini.move( 'y ,S_Y) # Move left/right

time.sleep(c_delay_time)

print (f "current_angle: {current_angle} \ tstep_x: {s_x} \tstep_y: {sy} ")

XGO_mini.stop()
# ** Movement of the robot dog along the sides of the square ok
# length_x, length_y - the length of the sides (x, y) of the rectangle [mm]
def xgo_move_rectangle (length_x, length_y):

global r_step_x, r_step_y, r_decreasing_steps_x, r_decreasing_steps_y

# Display the parameters on the screen

print ("The robot dog moves in a rectangle." )
print ("Length X:" , length_x)
print ("Length Y:" , length_y)

# Calculate the time to move each side based on length, times_x and
friction_coefficient

delay_time_x = float (length_x) / (r_decreasing_steps_x * friction_coefficient)

delay _time_y = float (length_y) / (r_decreasing_steps_y * friction_coefficient)

print ("Delay Time X:" , round (delay_time_x,2))
print ("Delay Time Y:" , round (delay_time_y,2))

# The robot dog moves with a high stride frequency.
XGO_mini.pace(mode)

# Dog movement with direction viewed from the side of the robot dog
XGO_mini.move( X' ,r_step_x) # Move forward
time.sleep(delay_time_x)

XGO_mini.stop()

XGO_mini.move( 'y' ,r_step_y) # Move right
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def

a function

print

time.sleep(delay_time_y)
XGO_mini.stop()

XGO_mini.move( X' , -r_step_X)
time.sleep(delay_time_x)
XGO_mini.stop()

XGO_mini.move( 'y' , -r_step_y)
time.sleep(delay_time_y)
XGO_mini.stop()

# Move backward

# Move left

gr_decode ():
while  True:
# Check if there is a QR code
gr_recognition = XGO_edu.QRRecognition()
if gr_recognition:
print ("QR code recognized!" )
# Extract the value from the QR code
gr_value = gr_recognition[0]
print ("Extracted value from the QR code:"

# Split the value into parts based on the space
gr_parts = gr_value.split()
num_parts = len (gr_parts)

, qr_value)

# Checking the number of parts, displaying the information and calling

if num_parts == 1:
print ("QR part 1:"
elif  num_parts == 2:
partl, part2 = qr_parts
print ("QR part 1:"
print ("QR part 2:"

, qr_parts[0])

, partl)
, part2)

if partl== 'Circle'
# Call the function xgo_move_circle
Xgo_move_circle(part2)

if partl==  'Square'

# Call the function xgo_move_rectangle

Xgo_move_rectangle(part2, part2)

elif ~ num_parts == 3:
partl, part2, part3 = qr_parts

print ("QRpart1l:" , partl)
print ("QR part2:" , part2)
print ("QR part3:" , part3)
if partl== 'Rectangle'

# Call the function xgo_move_rectangle

Xgo_move_rectangle(part2, part3)
else :

print ("There is no set functionality for this QR code." )

print ()

D |



print ( "Battery level: " , XGO_mini.read_battery())

Print  ( "HHHHBHEHH T )
print ("\ n<<< Show the camera a QR code >>>" )
gr_decode()

XGO-mini2Dogi tetsB B5IsO ¢ EZyd HO9® O HsB tetfB B OdzdEFBEIYIZE M Is
9 BBdzOdg@GsdHK i zy O ®ids z jdsO AnOtcHEjte d uv{dR¢ Loty dzo
sBtocOL s Odzed jIsts fj Isi effd d dBslsdo Oydssdezdzgdw d L OBC
1 siytsyd dzd Is i3sIetOdsd3 jHi®] B 1 H Ols  d Ust] tHatiaOds @dzdn W g tct®B tc @afsts ds(
COCEBBRC Isj n'atsdisdgid] dzj tefiso tsd dfd HOSY B J9EG@HHO, Ud
dL §f sdzL o GTHE SIB tsiO® tsb OldAf | d XGQeini ZXDBg,d3ts B  dzj df Housjs tsjls
HsBl to d dzfn 5@ N HREEM. @

{sBtlils j ®Od §, YSHAGHWh L O Cd&OMdd Mmksow,
Eydiddyd. 10fteddzd e, JHddz ¢ dzOfp dBtsyd HO dL §fBdL 90
Mj dLYBSdEZLOO LO ftscteOBdteOdsy f BdsSCss jLdS, €O
d ROyujddydlsy, Stdlsts Mj ddasj tej Mzo Ols OB sBOtcwlz j
fsmMfS@ Bt o Odzd dzO di3sB d dzdzd v ttdSsiBewREE s £ 146 O Jd=OIS of
fdzoe sMis d .

XGO-mini 2 Dogj 6i 9 CPBO 15 CctocOHEMO Mma Hasy wags | dzls dzQ
tesBtslsdL Jt6@ded i BYPO BsMistsw Is j dzdzPtc O O] dzflz Ofy @ v b Iz d3dac
sotstejdz LO ftesctcOBJOdzy  RZOHGCWKWOYHOdz] . [ BYJ HI
JqdW sted3OIsdS O d bjrmdsdsecdd, yom s Ctsi3fslsi todets &2
nOtcH Hfjtas d

[ddIsdlsj fsCOL o Ols, YJj -migis B @agdydieyjlsH sigs OBl H3EG6
9l L &3ty desMisd fued® ¢ f tytiz@ideddeigedds. d O dzdztd dafsStsd fgls Isj M
LOBjdvL O, yj wteBISi s dzj dL i dzdaw 9 O Istsydzy Od dzfls te
HESBIGO o L By detsils L O Eyjdedajdis) OB ks ddzByEded L
dzso d O detfst@islszfic Ols O

[OdS v ©OL &) to de®i GifLsjdss| jodiadHje Or@Ladz@s @ j sts
LOOBHe @IS oS sdzlstetsdzj e dzOIs O § dz@ PO L B ezfg f J L Q fiff Is o3¢h ji k
Cswiss d HO |J s WYEdSyddly LO ftesmdzj HW o Odgj dz0O
BOLS d i L HOded W XGOEN] dsDogjdz] it jsH qiellzts Mi MisOe j &z s
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fsHO, ddzd Bl Iktsthige jls. JOSC dHs tjo Cdz@ B tlstdsts IdstHn datstp dzts 9 ¢
Mo jIssc dzj H.
1jhj dgdetsets IstisBH Etic oW @ uHGs L dzOj . stcOo OO Ists
Bdzsets BdzdL B HEs COR OISO, dz2O0 ddoslsts dzO G dzOo OISO
83d Wd)ae.. 8RLEEZMIse jdzdwW s ddzlsjadzj $Is tOL Y 5L dz0O9 O MO
fijlsdzO. RR dzgj dBsyj HO tOL L d2Oj udjdindsis tsj dfCs t£atgjOHo
YOLO dissHdO Ol O B0 ddetsets setcOded Yyj dz0 adHddBO L ¢

A8 uvifmls L O ©OL fikL dz@d Q dzp{dZBBGEC 8O0 O




A8 tOLYtL dzZ0d Bz RO G@oa B MisO

vgfMmisi s M ft Misdlsj BN Jj EMfihjd, BJI 6L d Wy
ZO COd3j OISO dzj fteduddev 9 O treedspBLdy didts C@s0gjCds@sls .t

QR CtsHils BJhj wij dnls®OtzOL BEG L"E®eH@dgsIOs B L 1S

ELECFREAKS [®] tdd&z02dz Al 96 s ifotnj HBEHIsO&Y [ Bsc Ols
C sdzls to s dzdzd s fQEdzdy J L -BKrGDHegygI] Csdls BSEOIs HO BI
qLyftsdzL oO0ded L O BBRZYjddy o B EZOMISO dO B IS O

IWI®]HMISO9 J dzad t©OL dzd yded Odzetstedilsdsd L O tOL f sL
9 dBsHEZEZO Al Vision MO eoCdz¢#yjded d Htkzed Odzets
Emotional, Color, Ball, Speech, GCtdlsts tcOL" Jtcw:
Odze sed Isi3gsc Ols HO dZOf o vwls { tctsg jcsiPO tsazOls P& DA ji 215 O3,
Qg BlkoOtw2Cd hdtese M jCli o L O BtOL 5o Olsj dzck
Ofd fmlis d & &deof ga® y J PEsiad j B dets iy ls

15 ote &3y dzO Isiis MYQ tefteipetirtiafigtf G Ciid] O & j @By Ots d
ftejHdLO G Olsj dzihlse O, COlbts etsdzvdi3s ftedfdzi L o Odzj dz
WEdeS yddlsy LOMisElde@dd o ©OLHJ O Af jbsa7f, Mol t
Jdf Mo O dzOMstes2C O dzO@ Istsydes ydmdzs dz0 Mmilsi S dlsd,
dL fdzj Ho Odad W

vMMisOdeso d MJ ccodzv B3t & OEfigtdsis dad ¢ jOdPdsE WH ols] H
Bl oL s qL~OBY9Odzgj dzO BOILjtedwWIlsO d HBt dzgj 2deslsts dL
J ey Jtcd Z3Pdets stddfidsli sgdz@Ic v Mz Y02 tseBBlISO CEZyj dL
J Sy zsOlsOydw mi M Moteh CHtse ], CBjlkt jJ HBMISOII
HO MmJ LOtjHd dzOff | dzdzts, ftcjHd HO Mj dLibdLo0O ¢t
ot Bjlss CBjlssLbOBASIHO oB ofi sdfizOf Hal Mt j HO C OIsts dz¢ B J

t sBtslsO Ckyd, BMejd Mj dL sted, R OttHEzjte §tcj HAdzO
d RR. 1t Ci &3 Bsdzj dzlsO tsfe jdz yoOfmlslsO fm Ef§ tcOo dzj dzd
Hts 10 cetHddd dzf 4 Of sz MEjomkad dd YdH H st
d dzfidsdgg dzls i yj lsOo ON LdZOdedw s t©OL dzdyded MW j ted
EmMlsOdetse j dedIlsj MdzOBd & MsO d HO Mj BdMmdzd L O detse
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BBJTAPCKA AKAJIEMUST HA HAYKHTE
I/a e :h\l
MHCTUTYT 10 THOOPMAIIMOHHHA U KOMYHUKAIIMOHHU G AT/

TEXHOJIOI'HHA . 1860

STEM ksCO &syj HO fMi yjk0s0O W¥dLdCO, &jrOdkdtCoO,
%O COBdlkOlO), BzLdSO, WdLdujmSs(LO Hodyjddj)

3.1.7. R dzls j dzd G {5 Hatf dzded dstc s B SIS

SsOCIss otglapj Ay © EZyjsdzdlsjy twsetslsd ddzOls Mo sy
MdMmis] BO. sOCIss HO9 Ol tjhjddw ISOCO d eoefmy hj Is
ddzd detsod W Ekdze$ ydtsdzOfipdesitzd s [ # tzisH oty o YAdgjindzinls o C
ddzlsj dzd G §j dzlsdzd s § jig®OR if dzddeiR@ Oz s §Isd, L d3j tco Odzj dzC
sBjSIsd d tsfftcjH,jdvdyj ZzO Isjrdedlsy WdLrdud MSd t
dLuydmdzdIsj dzded sy tod Mktemd, dzj 5B~ EAW5AHeN171168. dL § i dzdzj

gl h jMmsoekzoa O dlsy dLMdzjHO OdedwY o B d&ZOMISISO dzO
COBjted ydfmbsts Mj WslkmMdtcOls o tcrk Y tHBBWW-9 Odzj (
ksyjdz OkzOdzdL dz0 S tsdkdzOls0 fMtejHO.

1iS0 gdHEddo dz0 OttndlsjSChkt®, Stwists ©OLYE HJ
BIS S s®Bf sl tdz® MdMmlsj B0, (BHABHWHNO L O &ssddj
MsOdzydy. [ dCtsCtdBifslsi tdzOkO MdMmisj B0 OREBEEIS O
2@ tcOo lizff dzf RS teTS@L Ists d HO dqLodzdy® S OHtd BIs 3D ¢
dLdmMCeoOhd BBtOBISKCO d 0O0dzOdzd L , md ftcj HOo Ols ¢
dzj sBoH] &M By j HO otl O ©jLEdkksOsd Si & ddS
dLuydmdzd Is j dzdzOIs O 7 Big Bz fis© edz@® R stsB SISO  d § dzd o3 dzd to !
HEY dzdzd Is § dzdzts s B =it Hjod® difj te 5 W @igcdzifofs ff@sdsd Is. [ Mo j dz
dLBYGo O fttsBdz BdIlsi, Mol toL Odzed M -olfomicdkdOy Gotidh)lz dRIBC
2O jdzgjtecdw d LOlwhmpdgwpsa@ady ftod ¢odzdd¢ O

ltej HiNlsOo | dzOIs O tofd ftf s ji dg@ dzid Istfj teltstgOWOf 6 O dz® L O O dzC
oo MBS EgEOMEpr Hokdgjtedzed tsBJ SIsd o IteddL d3j te dzO
COLY L O B jSlsd MO Hj%dddieOdd ] ©OL&jttd o He
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odMmMsyddz0) . 1 wEtsd IsteddL di3dd eded BB J CIsd MO tsftesMmisj c
MW jtcOlsO Mi dqsjtcftc | EfORS OBBHE®Ise, O CkBil

t OLf tojle@idfiide@ (30 L O odLEZOdL Oydw d SCodstetsd
MW lskzjteded Stiftsdy dzsgd. MmOtHE,jtedzdlsj € bl sdzaj dals(
BOLdteOdz dzO Raspberry Pi 5; COdijte® L O HI dzBtsyd dzaC
(HiMCIssy dlea1258z0f by sk tcdedlsy Sl sdzj dzlsd tsBrR 9 ON
Csdlsts sMdekztew o Ol CBstcHJdzdtcOdzts oL Odd3tsH § 2 Mise d §
dde stedzdOydwilsO o toj Odzdets o toj d3j .

SsOBj OISO L O HIi dZBsYyddz©® | Mol tcL OdZO M Raspber
ftcj HOo Ols YtejL COBjdz ddzd BJjLYdquydzes (tsmtej HMIso ¢
dbdzOdzdLi s dO COHtdly Mj dLaoi teh o O dzO® Ctdifs si to
MesWiskzjtc] dz dais@dRjdz (dfteHs] dz) tcOL §f 5L &2ZOoe © B CiIsd, Is 4
[ 8B Q9 j ®HaDI drdzdHls § dzdzOIs © W Iz dz$ yddtdsiaiz Odgafiats Sds, v dip its yffdf tdnisiey te @d3
tcOL Msswdzd jIsts HBB tOLftsL dzOIsdIlsy BBy SCIsd d I ndzdls
HsBI to OdzgOdzd L dlaPL BB g Etsldts | f Bsfiglctc OdzMmis o 5.

vsOLd tOLftejH]jdzidO Mdmlsj BO By HO BI HJ (it
Htezed B dZOMIsd, CiHjk | dBatsHddBs IsteddL d3j tedz
tesBtsls MdMmlsj OO tsLotsdWe O OdOdzdL i Is dzO Ited dL o3
Codif s si to,L fOHIRACED P S Of Oydlkjls L O SBEOBBES O d&O «
tcjLEzdzkOlsd o tojOdkzdes otcj 3. (JLEdsOdI] -l 0OdO
CodRf s lsi toj dz d3sHEzdz, Cts2lists tskzd f) s ciO0plsdz QidgQ)  tadj CEdixfdzls
s d dzdzed W tetsBsls. 168 IstsLd dzOyddz, OdzOdzdLi Is dzO My,
gL i dzdgv © Ols dgO tslsHOdzj yj dz St s Isi to, Ctsjlsts  dad ¢
(Raspberry Pi 5z o satfidirodzjoded jdzd ik jOC & dSHAEO HisO Hf &
O tsetslsO d tflsddddL Oydw dz0 toj Miztemdlilsy o yYw dztsfmisc
MojdBO &O ©OLYwjHjd OO #HdMmisj BO j S OL OO dzO
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BBJITAPCKA AKAJJEMHS HA HAYKHUTE

A A A
oy hame ]

HHCTHUTYT 110 HH®OPMAIIHOHHH H KOMYHHUKAIIHOHHH

TEXHOJIOT'HHA 1800
T K Gou
“i':“mmm"m"em AMEP3 33 ALAOCUUHA KoMmnioTepHa cTaHUMA
BazupaH Ha
Raspberry Pi 5 C++ nporpameH mogen
' Bzema uzoBpameHna ot
C++ nporpama Gychepa ¥ T aHanuampa
! D& SDK na kameparta
° = Raspberry Pi§ " RGB | PaznozHaeaHe Ha 06eKTh |
PCle to M.2 HAT NVME —
W0 e | LigeToea knacugukalms |
512GB M.2 NVMe 2230 $SD m | QR pexopupase |
CipaHa Ha amepeare Ha gendourHa
KNMeHTa ,"'__‘\\, (pascToAHme
Wifi unn kaGen®
NpepaeaHs Ha —r L
............ MZ0BPAMEHNA W
% PyTtep
Ethernet or L (wiE) - B
B sy (DRSS | |, o e i
| o = v 2anucea e Bydepa 3a namet.
C++ nporpama 3a -l Npegasade/nonyyasaHe Ha apyru
Ynpaenenue ua PoGor AAHHA.

Adee 8f d¢ toctsiGeg dif s«dIs H Iz dz, 5 1 dzsC 890 Mnaj B3O daOd dc.08 § t6j H J
BOLJteOdz dzO Raspberry Pi 5

MOtHE jtodzts BSMdcekztew o Odzj

O [dCtesC btRfdzlsdisHzdz, B OL Jtc@dzd &zO8 R spberry |
[dCtes tidgldsls dBsHkd j (SCOLOdk &0 Y¥dcked® 2. Ut
CefBf sdgj delsd: § zOsC O Raspberry Pi 5, ©OLhMdtdlsj d
HdMS M SOfOydlkjls 512GB Ikdf M. 2 NVMe 2230 d LG
Cil @3 BsHEZBZO MOOMo ¢ ODABIsHBKEOS Et hernet C0OBjdz d

1 OHOYdIsj ¢ @Y G Wsdetp ez MO Mdzj Hded ls g :

T 10 Yydiby SCOHttd Bl CORjtcOISO, HO c¢d BKOBSISo |
Csdif 8 Isi tedzOIsO MlsOdzydy L O fsMmdzj Ho O O BBKLOB IS

1 10 sMdcékted CtBzddSOydY f Co®Bfélki tdzOO flOd
JgdW stedzsOydw. wvOLd StizddSOydw fMmj i h jMmsewe
WiFi.

T 10 ftejHO O d fdZzEyOe O dJdWstedkdOydw €¢I &3 d s
dz0 istsB d dzdzed W  tetsB tsls, 8HBAES wzOAQ 20 (OB AVte@dgA OL O
Bl tecsC B s Isj sl WOBBHEBE BosdsdtcOdz dzO 0o lst
tcsBsls. 1 OHOYdlj, ¢Ctdbts ttoBtslsils Istc"WBoa O HO
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s jtcOlstste Ytej L MEBdgf ) tcedzOsP®o | Is dats, d deV ste 3Oy d
tccBBISO dBsy § HO BI HJ dLftcOhOdzO Ci &3 Sl Is
odLEZOERZJLJEO®RZO s HtsBjdz LO s jteOlstc® dzOyd dz
dZzOyd dzd j Ists dzO0 BMdetso dzd Isj Gzl ts dgisdzlk dz ¢z0 Mdgd & was &
[ S tecC BdzlsRarsdpjbteirls y Pi -Bdlste®L il Mich dz f ot
CortexA76, t©OBBIJMN d2O 2.4 GHz, HEGMIOIlI ydes oBEsh
SBtOBBISCO 20 HOdzdzed o t6j Odzdets o tej d3j , 9 ¢ dz¥
fltedWjtedzd EMbtes?2 Miseo © @Qd Wz ffie Cotstrfffdedly] tefdz@ 4@ ik
T 1 OntcOdzo OF BSHEZEZ UPS HAT Power Supply: LORts
BOIjtedw 21700 d tshMdeckttwo O dzOH Y Hdets d dzj f tod
T PCle Cidgd M.2 HAT NVMe: t©OLhMNdtedIlsj dzdzO 1 dzOlIs € (
NVMe SSD HdMmétsej Isdf M. 2 €Ci &3 Raspberry Pi.
T 512GB M. 2 NVMe 2230 Micron Bul k: SSD HdMmC
fSHAatSHWh d EBHBjd LO dJqLYtdlLoOdj M Raspberr
U rl dzesyddzdzO € O3j 6O

[ dzB syd dzdzOIs© COd3j e® dL BjtoO tOL Mistswdzd | Ists
ZOMsswh slss dL mMdzj He Odzj d JSMmfjteddsj dzlsd BFhj dL

(W dca)tc O

[ —

A d 670 8 s OBgjres A Orbbec

sOBj OISO L OMdzgj B3O RGB d HI dzBtsyddzdzd dL sBtcOY
tcOL MissWwdzgdWw HEts tsySd o ftosMmlsteOdzmsoaslsts. 1 sdzz yj dz
ftctsc tc ORO, e OdzdL JcOdZO d20 Raspberry Pi 5, d
Colif 6 Isi tapd® .MisCAZj tc OISO | Mol teL OdgO € &3 Raspberr)y
COkj OO d LisfCusd s0ARGNINK O[plézh CV |
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BBJTAPCKA AKAJIEMUST HA HAYKHTE
I/a e :h\l
MHCTUTYT 10 THOOPMAIIMOHHHA U KOMYHUKAIIMOHHU G AT/

TEXHOJIOI'HHA

i tklsjt
tklsjtei s SMdecktYoO HobkfsMsydd StdzddCoydw
Coif“si tdzOlO MlsOdzyd™. odHtejMmi s &O i el €O j
Csdded S qcOls, |teRfdE™Mdes Casshiflrds  Scdsf“ si wdzOl O fls Oday«
d Mmi "0 o&tejyO.
i ssdifslsi tdz® MlsOdzydw
sEhRf 4l tdzOO MlsOdyd® &syj HO Bi Hj MlsOydsda
Lyl dzdz" 9O MfjyqoOddL eOdzd §cteOdd L O OdzOdzd L
OOz L dtc® dL sBtOY jdedVW IsO, dLftcOIlsjded tsls BJSteCt
ddzt stedzOydw  alzOL OEdPdiaga @ . ltel LSOO LO Ctdkzded ¢ C
BIS S sdRfslsjteddy GBsHkzd j HobkisMsydd. swlsodydwvl
EftcOodzj dzgdy dzO sy mMdlsy dzO OdzOdzdL d dBsdzdsstcd dz

usWiskzj to
U 1tcsetOBO L O ©OLYBLAEZOOd] dd OdOdzdL dO B
gt J ydodzdL d tc ©dzO ftetsc tcOBO (BsHj dz dzO ftetscts
Colsf s Isi tdzOIsO MlsOdzydwy d |J ©eEBL ZOYj d&B. ¢ Olsts AC+ +
vs0OLd ftesctcOBRBO BjHJddY" o O Mdzj HdzdIsj o1 L sy datsfls d
1 t OLf 5L dz0o Odzj 20 tOL dzdyded bdtftsej tBJCIkd (Wi
1 sZOMd¥ dSOydy s yowl dzO t©OL L dOdlj BBjSIS
T 1JiStsHdtcOdzj d20 QR CtHtsaj dzO BB SId, OCts s
l Ctdzlsj CMisO dzO IsjCkhslsts tOL o dlsdijse O gzdzf ts dath o d
ol L di3tsy detsfls d
T RL®BJto Odzy dO wOL MsswdzdjIsts HBB t6OL Y B5L dzZOIs 8B J
T RLABjtoaOdzgj O WdLdyjmMSdlsjy tOL d@RBjted dzO0O tOL ff L
sJLd dtsed WEAdSydsdOddshlsd Mj tcj OdzdL JtcOls
fiesctcOBdslsts dj d*, COCEs | {ECOLOms &0 Adckeo
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SELECT AN OPTIONM FROM THE MENU

. Load
. Load from Shared Memory

. Load from Picture

. Load from Clipboard
. Load from

. Exit

Your choice: 5

Adce8 8rsBOo jdzO J 9 Lddsy detsis L O dLustess W Gy dedrs.tsls O

RLBBt 5 dLiBdLIO ftoscteOd] dz12/SH nus HIs 81LOJ  fifftf tdsHHA)
dLodzdyOls Hej dLBBtOYjdd"w ls BBh OISO §O0dYIls: (i t
qLtsBteO)y jdzdjIsts f HI dzBsSYydqdz©O (DEPTH). 10 yJ dzsoO
WEdC ydtsdzdtc© dzO MlstcOdzOIs O dzO € sdiZ3f ¢ 1O tRAZBIs @ HPIE @ dzc
dLBBtOY jddw Bl CddjdlsO (BIStetsStsdi3fslsi tcdzdw BSH Iz«
o My BH]dj dZOSO B d&ZOMIs, ls Ctwists @BsHjd s O f .t
OdzOdader 09 jdzdWIls CtsH Ci &3 dBsHj dzdzOIs O ftetsetcORBO dL
tcOL f sL dZ2OIsdlsj tBjSIsd d ©OLMsswvddjlts s COdgj e
dLtsBtOx j dzdj f HIiBAmpdsfiflstOd NGk ffap@teci®O thdatse ded v Yy !
Hst ] dzdzj dzOIs O W EdzC yd s dzOdzdztsls | tBBL d&2Oyd dz0 fp EZHJ
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BBJTAPCKA AKAJIEMHAS HA HAYKUTE st
HHCTHTYT 110 HH®OPMAIIMOHHA 1 KOMYHHAKAITHOHHI lﬁﬁ‘.ﬁf My'
— 150 o

TEXHOJIOI'HHA

WHuumanusauma
‘ Hawano Ha
WHMUMaNM3aUMA Ha NporpamaTa
| 1 nperpamara
1Y ,'
...................................
MeHio [ HE
BbEenu cToMHoCT Mzbop oT OA Kpa# Ha
o p HE Wzbop 6 P
oTlgo6 lnos nporpamara
0A H
LS #

¥

HaobpameHneTo Beue
& 3apefeHo oT daiin

3apenm uzobpameHue
oT knunbopaa

ot USB kamepa CnofeneHaTa namer.
Aro u260pbT e 5: 3apegun
DEPTH uzo06pameHue

! | ]

[33;}9}1“ uz0bpakeHneTo } 3Japeam wsobpameHue oT

ObpaboTka Ha nzobpaxkeHueTo

~
WM3eMKaid GyHKumA Update()
Tazun PYHKLMA M3MbAHABA: Pasno3HaBaHe Ha oBerTH, uBeToBa KnacuduKaumAa, QR aekoaupaHe.
Aro u360pbT e 5: M3uncnABa M pasmepuTe Ha obeKTUTE W Pa3CTOAHMETD A0 TAX.
"y

| | i
1 HE :
|
1

~ ]
HatucHM I
\ MokaseaHe Ha MHGOPMaLKWA B KOH30MaTa OA |
\ KNEBMLL Mpe-MHuUManmusauma  —— J
\ W Npo30pUMTE Ha naobpameHneTo - - /
. e’ unu ‘E s
“

_______________________________________________________________________________________

Ad O IBkELR j 50 dzO@ BsHj 2O &0 fsceOBOs0 L O OdO

T o tcol tcdzO JotsEtcOBRO dzZ0O MistcORZOISO dzO Ctsi3f & Isi todz
vl ol todzOIls Gnjf ta EEOdFPET IS IS dBOISO MisOdzydw d dL f ts¢
Boost. Asi o LO OMddztesdzdzO Ry Y5900 SCshizdds Oydw
vsWw ] SCStdWdekztedtcOdzO COIsts Mmi ol to, Cs2lsts dL yos< o
dLisdzLo O ftedj BBdds (tcpO®: aBsepbidr pici € 6dIstdz0 M tklf
Mz yovw {§stels 12345) . stsEeOlsts ftsdzzyd orRtsSHWH TC
Hi &z syddzded dL sBtOy j dedWw slIs € dzd j dzls O, HjSBHBO ¢
M sHJ dzj dzOIs © O HH l4s.C ON ¢ Oliste ff dzds Pd HaRO dediay j dzls ¢ Ols O



HWHuumanuzayma

i [ Oteopu TCP NpHeMHMK ] i
S ]
[ M3uakaiil Epb3Ka C KIMEHTa }

|

‘ MpoyeTH pasmMepa U AaHHWTE Ha RGB W306pameHHeTo M NOKaMKM MHHOPMaLMATA B KOH30/1aTa )‘—

|

=
a
=
I
a
ES
m
o
L=
s
= MpoueTH pazmepa W AaHHKMTe Ha DEPTH u206paMeHHeTo M NoKaKM MHOOPMaLKMATE B KOH201aTa
m
=z
m
=
=
[=
=]
m
o
=]
Q

|

3ana3v RGB u DEPTH M300paMeHWATA B CNOAENEHa NAMET

| P ——

M3uakaid 3a KpaTko

Knuewuta ce HE

WaKNw4yea

HE

3aTEOpM BpbaKaTa | . Mporpamata A Kpaii Ha
€ KNHeHTa | NPHUEAOUNANT nporpamarta

ANJBG) dzcC 590 HJOGCKLOMRO dzO Mi ol dzOISO ot

T sddj dzZsMSC O flescteOBO d20 MstcOdzO O dz0 BdS S s

sz j dZsMS OO flesctcOBO wOBBIS] dO0 BICtesC sy Is.
5. 1dksCs00 HJOCKLO®RO oz®d EEEtcOROL0O j S OL 0dzO
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BBJITAPCKA AKAJIEMHWSI HA HAYKHUTE /’ \
HHCTUTYT IO HH®OPMAITAOHHHT I KOMYHHKAITHOHHHA ' ﬁm#:ﬂn: 1134035 '
TEXHOJOTHH \ o /

HHuumanusayma
MHWLMANMZELUMA Ha MPEXOBaTa Havano Ha
KOMYHWKaLUMA M KamepaTa 3a AbnboymnHa nporpamara
s ! |
i [ CBbp3EaHe CbC CbpEbpa ] E
SRR epepepepeyegesmepepepepepe e 1 ....................... H
[ YeTeHe Ha Wz00paeHWATa RGB v DEPTH ot kamepaTta }

2

=

z MpemoeaTa HE

% KOMYHHKALLMA

= AKTHEHa NH e?

[=]

]

=

fac]

=

m

E [ Hoaupail RGB u DEPTH u2cbpamennaTa B PNG dopmaT W rv 2an1wm e bydepa ]
- !
! é_ l 1
E Q [ Mz2npatk RGB 1 DEPTH uzo0BpaxeHnATa Npes CoKeTa ] E
E [ MNokaseaHe Ha RGB u DEPTH uz06pakeHHATa B Npo30pUm } E
| ¢ i
i [ MoAaroToEKa Ha KamepaTa 3a cnegBawoTo wsobpameHne ] i
e I E——— i

Mporpamara
NPHENKYUANT

Kpaii Ha
nporpamara
AdBLI &Z5Ct590 HJOGCEOBO d20 S dzd j dzls S OO f tets

vW dJLyitdzLoO BdBdZIBIs] OO Boost. Asi o LO e,
SDK OpenNIl, Ct2lts Mj dqLYtsdZzLoaO® LO EZftOodzj dedj
RGB d HI dzcetsyddedzdlsj dL sBteOy j dad W -tdgJo |fp ré d20 fijlzgp nOrise 1
ftcime® B HOI dqLitOIsjded €¢I BB SBfrlsi edzOlIsO MlsOdz
dLBBtcOy jded jIsts BBIs fMjdet stc® L O HI dzBsYyddz© ( Dept h
| mage) MBSO MI 6 OHjdd] O §dE¢Mjddlsj o He



( ¢$MY J 6l igJ dzls

1 toj HMIs Oo Ydded?9RPSdgd j tod d3j dels Odzj dz ditsH j dz o € dzv Yo O
ftocd HJtejSIsjdz fsedzjH Bl CORBj OSSO dLedzj yHOIs € OIs
Ctel ¢ d wteOdey jo Ctol ¢. jif Qodfpletts/" dfdsvj lst@iztsH =t 0 ts BjdE. Is df I
ftecso jHjdedls] JSMfjtedd3djdessd j HO Mj §slseol HWIs ol
O wBjCIsd, sftejHjdvdzy dO Isjrdedlsy vyojlstsej, d
dLydmdzy o Odzgj dzO tOL MssW dzfllss Bls CORj OISO HB o

AN 821 Sy jted d3j dzls Odedzd) S lds dA3tE[H S &3 tc ©
v OB Aty Mo © tj Odzdzed sy vyYodlstseaj d tOL dBjted dzO B €
vOBdA y@P j Odzded Yo jlstsaj d twOL Bjted dz

. AKoaWwls . t OL Mistsw
[BjCIg sBjCls t OL 3§ te  dzO COodj o
stel ¢ | [LOdd 1 dOdjeszt 33.0m &3
soOHt| Y jtoo j| ulstcOr@aRds75d303 43.0m 3
stel & | ri dss [ dOdj ok 38.0f d3

1 Qo 5 o ddz § ulstc CbdaRdi80d3cs 34.0m o3
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BBJITAPCKA AKAJEMHWSI HA HAYKUTE
HHCTHUTYT 110 HH®OPMAIIHOHHH H KOMYHHUKAIIHOHHH
TEXHOJIOTHH

( S MY J ted-gompl das f S iR dqrflsdasctds@tfds sBtsH 2 dz, B OL dteOdz dz® R

SOt fosctcOBRBOISO MisOLlsdtcO, Md L OMdzj i3OI R
CORRJ tOIsOBdazf Msts@tc©O® RGB d 131 JYR11R dL BBtOY Jj dzd
BsHjdz, ol Lftdijlsd Bl COdR cOlsO.

AJGERGB d dL tsBOY j dadjvs fifyf JjHiS cfdelsjsdps{Qipdzddi?O d3ts H j dz

ANeOEPsC OLo O SR sLdyddzdes L tsBteOY jdzd g, € 5
dLBBWOY jddwY M HI dzBtsYyd dzO, dzOdztsy jded JHdzs 9 torkz
fsLdydtsddteOdzi Ists.

RGB + DEPTH

“\x/:--——g"';

Ad&: 9RGB d dLBBKOY jddw M HI dzB syd dzO, dzOdztsy j dac
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sdzd j dzgs S OlsO MistcOdE® 6 e Py P tz@ wRE B dip) tco ] O, ¢
ftcj HiSMIsOo W ddeW stedzOydw LO Iswaq 9 HY tirBL SSHOHEIES IS ts
dLtsBOY jddi MO {tjHlsOs dddo e pyiLdpezbHEdEEmod dzj dz,
(CV_16UC1)%BddeedfigligtiedPtc© tcOL d3j c©® dzO@ CtsHdtoOdzdlsj duL
COCIsts d BwBJded 3BOzdzdIsj d BOCId BOdzdzedIsj Milsts? desfyls d
ftesmMistcOdzMiso slsts (fdSMjdzdlsy). [ O0CMHdBOzEZOISO Mists?
ZzO toj Odzded iz HOMPBJ ted di3j dzls Odzdzd W BsH Jj dz. ) OH dZOISO M
sls CORBj OO, | wOLYksYj 20 ftedBddL dlsj dzdzs dzO 5
MO ®lsHOdzj Yj ded -crtsdz"CdeXsi3 j tide@ Isifs o dfds) .

Sending RGE image size: 289798 bytes
Sending RGE image,

Sending TEPTH inage size; 48054 bytes
Sending IEPTH image,
lepth image min value: 0, max value: 533

Ad 5 9R dzl tste BOY L =BG OMG Bildddzs 5§ dodz® s fMls 0o j dzd s €

[ $MYJted-aglsdkOdE] yoO Ol bl @O MmlsOdydv

SSEOts fMi ol tedzOO fescLO®BO BIi Hj MisOElsdtsOdzC
EmMlsOdztsow o Odzj dzO otci LSO M Cdzdj dzlsO. wdzjH EfMmlsOdz
dLitcOh O dqLBBtOY jddw € &3 Mi tcol ttO. 1 tsdkzkzyj ddlsj ¢t
Ml slse j IGnisle Ousd ,dz §f 5C OB dzdu | de®@ | Mo Bz A dzZZ yObo © IsjL d
dLo jYHO dd¥WstedsOydw L O I98 § dzto fr) IsCets{deLOs dzOp 0. d nWiHE iz
dLiteOlsjdd ls CdzdjdsO, MO EkEmMfjhdts §sdzkzyj dd tlis
dL §fOlsj ded Is jv (LR dzd
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Waiting for connection...
Connection established

P e TaTs

eceived RGB image size: 285788 byte

A& IR stcd3OyYydw L O RGB d dJLtsBteOy jddWwisO fy HI d

ANeckzBOtcj HiMIsOo W dLtsBtOY § dzd 4 O Hi dzB sy d dzO
GstehBOddL qeOdts o ddasj teo Ok@ d[isGs,0 REGB] yb j Sstsdpal j & ksd
{8 fdz0 odLEZOddL Oyd™w &0 Hi dBtsyYd OO &0 ksySdls, .

ANJd: 9 stcdBOdzd L JtcOdes dLsBtOY jdedj . d20 HI dzB sy(d

1 &Z2Oyd dzgd i Ists dzO Yo jlstseajlsjy jJ Mmdzi HdzSIsts:

1 eddz ts: sB-pfd S d dz@B COdRj OO (M tslso jlsmlss O
stced e ddzOdzdztslIsts L tsBtOY jdzad j ) .
AKdOdz (Cysa&nj)ilsd, ¢tdlst -HNQ dzia®ikzstkdis€C@Ge izl s §
14 dzjdes: tsBj SCIsd Mi M Mtcj HdZO HI dzB syd dzO.
ri dzZlss: B j CIsd,-B QL § steddsn @aegd y jfded Is j .
Yjtoo jdastssH @@ yj dzdlsy tsBJ CIsd tslIs COd3j tOISO.

= =/ =4 =4
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lOydets | HO fMj HYjtelsOj, Yj dLydmdzw o Odzj Ists
sted ¢ d dzO dElzfflistg o 1l 6Mists?2 desmisd dzO dL sBtc Oy jEzfflgtsasd B j§
Msts2 dsmisd. uvtsea O sMdektweo O ftojydLr ds dL ydmdzj dzd J
lted dzgOdzdydj dzO HJdzOBBd yded tsBJ CIsd © dzOB dzé HOd
BsYj HO HBOJH] HB LOGCEZBO dzO 90y dzO0 dJdzW stedzZOyd v
sBjGCIsdlsy o E(Sdzd&zOIsO MtejHO. 1 ted tojL tsdzs ygqwvw 640 x
d dz0 wsspPydddy (RGB d r34fYyrR1¢), dLftOIls]jdd ¢t
B AJe8B)CO utso O otcjddi J HEsMsOI ydes L O jSMyfjtedd
BI Hjhj Mhj BIHOI ftejHftedjlsd kfmMddzdy LO djctotlt

v ive (RG } fﬁnm

} tﬁnm

) from

5 ) from
both ims GB ) from

ve both ims GB ) from
Ve i e ¢ ) from
) from
) from

A8 j Hdzs otejdsj LO fsdzyOs Odj O ddz* MisteOydd
lJtojdiBjlsts My dLydmdzv o0 M fsBshlsO dzO0 Mdzj HdzZOO W s
dtojHdets otej 3y (ddf) = 1000 / dlsjteOyd
Ci Hjsts:
9 1000 ftojHMlsOodzW 9o O BtosW d&Jdzdfmj SkzdHd o jHO
9 dsjtOydd j Btetswls dO fdzkzyjddlsj dLBteOY j ded W
[ SMY J ted-gRisdels d4 dzO i € tsehktf ® 3O @O fls Odzy d v
lted MOwlsdtcOdzy dO ftosetcORddY E&sHjd M dL B

Ytej L sfydqwisO o d3j dz¥ Ists WHG 8GO Cus@L ) tSfftyld@L OfdasL ok
ftesctcORBddY &sHjdz HO OdOdkdLJt® RGB d DEPTH

jShyjteddjdsdlsj dj Mi dLfBdL 90l QR SCsHEsj d ©O
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ddzjH dLBtSKGGO d dOIIdMEOdzjIsts dzO Enter fmj W
gL sBtOY J ded J 99, ( A IS HeciPdats ) dzj dzs @ L O tj ekzdzdicOds
(WddzstcdtcOdetslsts) RGB dJLtsBtcOY j dad Jj .

nBHdsIss JLBKO)y jddi M slke jlsMisea ®© dzZO RGB dL
RLrnBSHGEItS dLBtOY J dd J , f sz yj dets Mmdzj H 1§ ted dzOG O«
fsiish sO dzgO@ dzj dzgsOlIsO L O tojekzdzdqteOdzgj. DEPTH dL tsBt
{0 GO o) tejh dzs L O BtjHjdvdj dO oL d

RLYtsdzL o ©2¢Cd dzj dzlsOIsO L O ftojoi tolsOdzj (trackhb
yeo jlstsod ftcOesoj LO dJqLsdzdteOdzy dzO0 L dzOyqdaddlsjy B
i e dzOMdets Mr j OISO L O ¢ dzOWGEWzEROO ¥ doY , i fLteljQHefrdie) olsjtdz
CzOmMd¥ deoydy | dLytSdLo0d tsBh §sHAtH [11]. 1 H
sted MhMdsedd yYyowlsO: vyjteojdzg, Ljdzjdz d Mmddz ( Red,
BOGcJ dlsO, ydodz d i dzs (Magenta, Cyan, Yell ow).

2D (rgh)

20 40 60 80 100

AGCRHIn j BO L O CkOMdW S OydYy ftod tftejHjdvdj do

fiLkdzsOli s 5l flesccOBOLO L O i wodw 1608 j S Is,
[tcOdy jodwls Ctl ¢ j SdkOmMdWdyduOd SOt yjtwejd,
sOdy jots. rtked ol L sy dd ¢, d Sdasy didj 2ffifds o3d lsdglsd
ZO tsBjCIO dzgj Y SHOHO 9 HdOYOLBRO d&O IkjLd yojlt
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LowR: 215 7)_

HighRe24d J_

‘ Low G:69 —— Ji
1 HighG: 2% — J
LowB:15 — )7

High B: 77 Ji

AdEOOf OL f SL dzDlg] 58 j &2IsCtcl 6 M twWOL d3j ed o d3d dzd d3d

RLatsHdzdIsj] HOdzdzd tsls ftetsctcOBOIO LML olststcdw 5B

Low R: 202 7)_
High R: 255 7J
Low G: 50 7)7
High G: 77 —
LowB: 74 )7

High B: 161

AJE0Lt OL § 5L dzDs) 58 p@bBI ¢ dzdedC f) ©OL &3j 6d o & dz
RLanBBHdAzdIs] HOdzgdzd 20 f tesctcOBRBOISO LIR Istejlsdw tsB

12¢
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LowR: 193 7%

High R: 255 7J

Low G: 116

High G: 255 7J

LowB: 0 Ji
J—

_— |

High B: 137

ANdE21 0L sL dzD¥l des jCisi ¢ ) wOL &) ted o dsqdzd d3j Is
RLAOBHI IS d20 ftesctcOBOSO L O k¥Idw BjSk j §t

LowR: 0 )7
Low G: 63 7J7

HighG: 256 — J

High R: 87

Low B: 73

HighB:194 — )_

Ade310 OL s jitlslz ftcOQo sl ¢ dzded € M tcOL d3gj ted o &Bd

v OB dBy®] HMIsOCow tBsBh jdadIs] tejL kdzlsOIsd tsls Oc
9 Cdzt ydilsj dzdzets yo jIstse j , wdLduyudiméd tOLBijted d t0o
voOoBdyYyP jLEzdkzlsOlsd L O tOL ff tsL d

[8jCk |Kowl dzO {OLBjte O B8 t?ggfzgfj
s i (@R) yiteo j o [ d O3] Ry 32.3M 3
| 8O0 5] REG®] v j oo | & u IS to OTdaB 74 d5 43.0f) &




[BiCk |Aowl dO [ OL )6 2O B ‘?52@?22?
s 61 (@R) (1 st [ 4 Odsjasts 38.0f
| 60o 51 qRE®] wddp u s t6 OBMB S B0 d5 33.3f

{Is IsOBd&ZdyOlsO By HO Mj dOftwOesd dLoBH, Yd
Hts toj Odzdzd sy M2 dsmMEd, 0L Odd o uvOBddyo
v OB dZAfyt®j H Mis QoW lsdesmdlsj dzdedlsjy ctej " Cd, dLydf
COCIts LO tOL®Bjtedlsj dO BBjSIsdlsj, BSOSO d LO tOL
sO0BdZf yg sdzsfdlsj dzdzdlsj ctejh¢d, dLtcO

1Jod ooyl 1JOddRrRidiEliEihiEjhe
[Bichk| oL g T dﬁmmm s oL MistE LOL BELOL fis
(3B (93 (MB (%) (%)
s i (@R) 63.0 | 62.0(avg)| 33.0 32.3 159% | 2.12%
s o OH(@EDS 75.0 43.0 43.0 1.33% | 0.00%
s i (@R) 700 | 66.0(avg)| 380 38.0 5.71% | 0.00%

] tOo sl @ 685

70.0 (avg.) 34.0 333 2.19% 2.069
(REC) (avg.)

ANSted3z zOIsO, dLftdzL o O0dz0O o dzOMlsswh dw OdzOdzd L ,

[lsdzsfdls | dzdz® ¢ tb R"MISE ddin® )O- rEy lshys AocdpdPls Mis 52 dzsfls| /o
flss?2 desfls) * 100.

tdJLEzdzkOdlsj s IsOBdzdyoOlsO s OL 9 Ols, Y4y Ctoj
tcOL MssWwdzdWwIlsO HB Iswhn MO o dsets IsjMmdd cteOdzed yd
tcOL i3 tcdlsj deO tsBjSIsdlsy J 5, 71%, HtCOts ftcd dL o3
U9 0O HJjBsdhstecdtc® odMs OO Istsydesfls dz0 fMmd Mmls g
f OtcOdj Isted dz© BB jSCIsdlsy d tOLMstswdzgdWIlsO HB IswQ
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ftojydL deslslsO dzO tetsBtslsdL qeOdedlsj L OHOYd © HJd2O®R
BBtsy J HO Bi HJ HisY | dzdzed Is § dzdzts sflsddidL dtcOdzO i s
C s % dy dfy stiislsll jeftetadsten B0 .

lted 4§ tote@ith@ Isdzj dzd i lss, tBJjCIsdlsy dBsecOls HO { t
ol Lftcdj 30dzj ss tsls U@ B BEO@OL OO fWHdeEEteO L O j W j ClIs
sfmo jlsdzj dzd j sts (teOL Bjtedlsj, Htsmyjdd o Ctdzel sdzOIsO

LowR: 28 — )7
e | —
| m—
High G: 252 7J

Low B: 49 _Ji

High B: 265

High R: 120 green

Low G: 69

AdE410 dzdw dzdj 20 f o BWidg@ly @i dgO O ssjply R jsdad s § ot

Il ft5C0L Oded wq VfipdelOog &) cdzded ¢ MJ tOL L dEZODO €O
JdLBBtO)y jddjIsts dzO CORRj OISO dLGdzj YHO L jdzj dets. |1
MddwIsO LsdzO o CdzOMdWdeoydqwikso s yowl.

Kojlssojlsj, M Stdkts fj ol Lftedj kOl tBjSldls],
M Msswddjlsts dO CtdzdzOs0 Mo jlkdddd.  OLd&JSdlsj
ftcj HNIsOo dzv 9 Ols f etsB dzj O3, Cs21Ists Bsy J HO i L HOI
d Sy j tod iz gz O dzcii™. . ) 5 1600 Hief® ST HcoO@RZO  dtdej jHdHzO G O 9 L
tcOB SISO ) ©OL dduyded dLissydzdyd dzO ontsHdzd dL sBtcOY
LOf OL9Odzd dLtsBteOY jdedWw tsls 3D MddzdzOydd, Ctjlists



sls jSMyfjtddzjdelsdlsj, Isi 2 CObts f OttOdRjIstcdlsj dzO tsB
5C cdzdzOIsO Mo jlsdzddzO® d ¢ OyjMmMlsetslss dzO Mmj dzL stedlsj .

1T ftej¢d oMMy ddlsy ftespdz &3d fp S OyYd Mo slsts ¢
Petrel A dO Orbbec, dqLfitsdzL o OdzO o dzOMlstswh slsts
LO Bl HJNd dLMmdzjHo Odd™ d J Sy jteddsj dzlsd.

lted HodyjhPhd Mj BJjSCIsd, MitttsMislsO dO BiCOB &
LdOyjdedjy LO EMf jhdtslsts WEdeS ydtsdzgdtceOdzj dzO@ fd Mmlsj d3c
HO HtS9 jHJ HB LOBOeavwdzy o t6jJOCYydqwiso dzO wsBtslsO (
&z iy Jhd Md yddzd. 1ted tjLtds ydv 640x480, fttsc
Yyqsi dz dz0 tsBtcOBBISCO L O ftedBdzdL dlsj dzdzes 20 o3 dzd g
&ZO tBJ SIsO, 6ftjHjdvdy dO dgjetsadw yowl, dL d3j toe
Ho ftgdzd tOL d3j to(d .

: 19.7863 ms

Adc510 dzdovtedpdddy L O duL ] dzdzj dedy dzO JjHddz OdzOdzd L

tdLzdzlsOIlsdlsj fsCOLoOls, Y J ftesetcORBOIO ddBO
OOz L OlststeMSC dlsjy Odzetstedlsdizd, SOt Mtcj HdesIsts o tcj
MdMmlsj BOISO MftsmMtsedzO HO tj OcdtcO® BI oL s ftoed oL OddAF
LO SBc@EEkE®o® ftoj ydLr desimils d JWJjSlsdodatsfmils ftod o
Ccjlsts | BiMsBjdes 90y des © HJdAZOBdyded MEEPESC sl Stc,
otej BBj Iss, dzgjsBrtSHdEBS L O fftoj dsfp dzO dL tsBteOY j ded W
d&3d dgdSmiz dzH d. 1090, d cMdzj HO © HO My YBHYJ LISO], Yyd 0OdzOc
tcOB tslsd fifndff BIpdzd cOded dL sBteOy jdedw o 3D MmMtejHO. U s
gL fdzj Ho Odzdw o9 terlz o jHjddjlsts dzgO tetsBBISO ftod

sOLOL ftoj Hj dzj lgOL IN@EdN® | gD dlggjjtale Odzj dzO tOL iy
sBjSCIsd, dL ff cdzidOhjo H3M BSI GHdj tftcd dztsy j dzO@ o d dzls j dzd
Yo L ddzls j s tcOydw @O ~rOHiZzjteded d MoWiskzjtedzd ¢

13C
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WEdeCS ydesdzOdzdesisd €1 s ftoj Hdzsy j dzOIsO f tetsc tc O RO,
ftotsfistcOdzMis o ts.

1 sodls] o L d3sydesmisd o Cdzt yo Ol dL ydmdzyv e 0dzj dzO
d dLdiitcoOdzi dzO Isjrdedlsy W dL dygHSIEO 2tci)dizif i @edfdzO € t
sBjSIsdlsy o bteddL B3j edzgOlsO Mtcj HO. ltejHd IjLd {tot
JHdzMIse j dzs tcOL f 5L dzO9 Odzj 2O BB § SIsd, S zOMdWJdSs Oy

ltoj HMMEOo ixsHiddz ztcw 9o © CtststcHJdzdtcOdets oL O dgtsH j 2
isOofd dz0 GBKOBGICO &0 ddWsted@dOydwy o tj Odzdes o te
Raspberry Pi, ftoj dzOmw HOdzded S &3 CtsfBZf ¥ Isi tedzOlsO
d Odz0dzd L dtc O. t j izf izZB Olsdftisgi Ols slsH OO dED H Ols dL f tcOls
BIStesSsdBfslsi wddw ®wsHEZd Ct2kts d&syj HO BI Hj (
BsBddzj dz tetsB tSlS .

ltej HNEOo OjLdftef HJ dzv  Mdzsy dzed sy dL ydmdzj dzdw d
BiyHE ©WOL dEZJqUddIlsy ¢ i sdzj dzls(d, C 5] Istsj WRisSlg d oHjCilz
OQolstsdes 3] dz S sdzlstetsdz o toj Odzdes o toj d&3j dzO i3sB d dzdzed W

4 bLd twtBtls d YoHBBjddWwisO dLei th jdd o
sBro0Oh O oMduyuséd Sodftsds dz2sd dzO R, svu, SAH, RR,
i YyilsOoaOhts jLdG, Isj rndesdzscdd, ddaW stedzsOIsdS O, dOI
) ded W dagdsedZOsHedin S jHdz L O ko jddyOe Odzj &O Isj !
sBh j Mo Blsts.

g4 ftojHMisOe jdzdwy tetsBBls ftojHMlsswis OftesBOyYydd M

I

11

3.1.8. [ tezed dBBsBddzded BBcOL 59 Olsj dzdzgd tetsB BIsd

s k¢ BYWrO ftejHMISOO jdad dzgW CtsdzC 5 otsB d dzdzed tetfs
HO M dLYytdzLoOls o tBtOL o Olsj dzdzOIsO MdMmlsj O M y
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#4JGO Nhj BIi HOI ftejHMISOO jdad dg" Cs5dzC 5 ttsSBBISO fg
sBOL B Odzd jIsts, Cdlss HO BsEOl HO Mj ddelsj ctedtcO
ddzj @M B3 ssHO dzO ftoj f sSH OO0 Odzj .

l1itcodwls ttsBls | dddydoOoddL dte®desOslE § Oty ks
ftots 3§ @fasicdze OteMC tslsts SBWOL 5o Odedj d) tsBlE@fEOB@:] | Is
sYyjtelsO LdzOyjdzdjlsts dzO0 HdcedlsOdzdL Oyezwils @ ddizd ) & Wedzd d
BWER@J ddydlsi, "CisDsgL Btz Bo Ols dzj sBWilsdzgdw fowls dzO
ZOtejH ftjH JStOdedlsy dz2O0 CtsBfeIstedlsy Mmd. 15 HC
CteOdzd ydilsjy dz0 dOMlssdzdzedIlsjy St s Istcd, ZzOflstsfd d Is

1WYABRBO HO M MEdeOdd f sHicsB s dzZO tSBtcOL 59 Ols j dzd
odHd o 1 2 dztsy j dzd

S dz¢ utse J d3tsilig Qielste Gdzdigigluda®) dzo j yOMmisd MYy tstejH
teOLodlsd] dO kyjddydlj. -pg dagg lsdasi)dO0 Hd sy ddzO i ls®t
L tod dzd 4 d dzj sB R BHJ Bs, CsecOlfs dzdzg Is s 5o Odf sz OH oD
i OLodo O Blss Mj 6BC& Mj 4866 ey 4ts Clal whidsics dad@ G
o 3D (bttd dJL®Bjtejdd") dLBjttjdd. uvtseO0 J dLeo
ftosfmdzj HW o Odzj , Csijbbts fsBBOcO dzO ydlsy HIR- Mdzj HO
GtsH M dzO Heji YyOds@mildni dzOkZz Yo Ol HO dBdfmdzvls L O OBMIsteC
odLEOdkZ]jd sfdls. uvseo0O |j otjdjlts dzO0 ftoscecd dBBdzOL d O
Oted yd CsdStojlsjdz s jtcOlsdoe jdz f jtedsH d odzdL Ol o
sfdetso dzadO Ol jl€L d s stedw: ftesyjmi s dzO f tsL dzOdzad j
HSC Olsts i tsfisj ff j dedets f tod H 6E]d 910dEP % Js Ofg f dhdizls fnts B fgdisdn®
JHddz stecOdzgdL | &3 Mi OHOYIsdteO €I & lss ddddClsjQizlsfighuds jfHs(
1 dOpBYMdv 9 O o jHjddjls, C(tjlts M C(SdstttsddtO
Marj B, SCtdbts ddhndeodHi s dqLisdkLeO, LO HO Mmd ftj
OHOfIsOydw Mj LOHOadY9e0O Bls Bdtdtsedyjd Mistej &3 3 |
SC szl Ol O] tfdmMeO® HeO fHfttsyj MO, dL i tsdL o O
OHOf Isdt.O: OmMddd z0ydw d OCBBsSHOYdW. R HOoO OO f{t
COkts yso j&¢ ofj o juyj Mj OH CdeEMgiClz Cdz@R dEA 5 didz
dHj &zZsd@ dygdtedted JLOfO o Stcdzdlsdoe dztsls =] HYnaaplsd
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ol LteOMIs) ; 1 twiHBf jtOIsdojdz jIsOf (ftesatsyHOMNES d fo
( 2OYOdzdzts d tcOdedets ® desh jfplsets) d SWdydOdzj dz tsff j tcO

stsdeS tojsdzdw s jtcOlsdoajdz JjIsOf My n Ot OCIsjtedL c
Hj2Mlseadw: Btots? ; HI dzy d dzO, Isj ydetsfmls, BOMO, Isj G
Yyd dzj dzOfmtsyj des RBiyHEZ 7B0 d 10 ctsHdh dzO ol L tcOMmls.
zts e d ydets d dipd MOjdeg@ldzddag t ©Odzj dzO Md dzo sdzd, Mol teL Odzac
My B jtOlsdodzslsts dzdmodzj dagj (kzdsmise jdzed Hj2Mlsadw, €t
dz0 O d1g O

fdzsets fwejHEZUYUdddh dd d d2OyOddd f(scwOdd MO
(vl tMdektewe ® yOfMmls s thHdase OO L O Ctsdiistekz¢
fsHf SABOCOdzj sts dzO tcOLodoOMdIlsy Mmj ddalsjtcj md dz® H
ltoj f stodzdgsf Isjij EZydilsd dzdlsjyj HO ftejHdLoadSC o Ol M stse dzk
BOjtedOdz dqdzd ddeW sted3Oydw, SCStdlsts MO Iseoi tcHj HOdzj
Eydlsjdzdlsy HO dqLitsdzL 90Ols ctsdzv B3t tOL dtstsBteOL d] i
dzZO jHl§gtds HO Eyd, dOfteddzjtc dL §fsdzL 8 Odzj dzO BOded §f kz oz
sfdls, odyHO2¢d &l YEZYHO CcdjHdd ktyco, jSmskt
[ bazdydlsj dzddlsj f§smisdyjddw deO SCtsdeCtcjlsdedlsy i jtcC
B3d Mdzj fzj L Ofsyea Ols HO dBIMmdzwils OBMistcOC Is dzts . r 4 yols o
Hi BsdzMistcdtcOls OB MistcOC Isdats dddmdzj dzj . | Of ted Bj to, Isj
Md Bttewls M OBMttOSCIsdzd ftsdzwilsdw COIsts dzs Btse ( dzd
shdso@dafd fifalzj dzgj d OdZOdzdL JtcOdzj, O dzj MO dzO yko
Yd HJ YOO o dOyoOdzdslsts tBicOLsoOdd] IstewBoa O HO
LdzOyj dedj Bl tsBtcOBBB PHEPEEOBO i ©®Odes, od uGc IHPW ¢
sso O tsBlzyj ded j STEMzj I Mj dzOted YO

VHtsoadzj sotstejded jIsts dzO Ek@Qj ®] ytd®L B d jc O dijdzim lsz®k ddg
sSBtcOL 59 Odzd J Ists

vydlsjdzdilsy vytjL fHwOoddzdes dOMBYsa Odzy d MmMsydoO
ftesj CIsdteOls BIi HjMhjlsts dzgO HJjYyOlsO. vuvydlsjdzdilsj HJ 2T
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Odze O dtcOdetsMisls O dzO@ Ekyd dzdydlsd . 1 5 dztppdjlsdgddgdzd & §

sMdekzteWls ZHsodzjlseotstejddj deO EZyjdedydlsj s Isj ~ded
dHj dzZsd®W dydtols, uj thmdrtdtscdyudmMcd dslsdedteOdadls]
JWJ I CtiBERZO 2O Eyddzdh jlss L O HJjYyoOkO. ste0Olsts tsBlIZY
9 MejHO dgO Ml stezHdzdyJ Mseats ®ls Eydlsj dzd, EyJj ddy:
VU ded ydlsj -CpllssCoonQflde Offfadf o EyjsdedW ftesyjfm, CBcOlst
Gted )y Olsh dzd@s jIs iMsyd Odzdzd d OCOHj BJuyded dExHJd. s OISk
tesHdzd sy Md -GpEE@dzd Ols n@ded s s silsdztsh jdzdJ dzO Mo tsdls
WOCIlststed, oCdzs ydlsj dzdzts Iswin dzOIsO Odzd Oy e Odetsyls )
Csdlsts o it Ondasfcdzd HO fseodzdwwil dzO Ekyjddydls,
BsHjdd LO fHEOYOdk]] ® YdotskO Md SOt ol LtOMmis
jBdceOdlsd d& fsBOCO HO ©OLadwls Mmetdly MmMisms
dL o dz€ dzOMmdzd € o p Ddztf figls g yo @®EdVY G tej HY SdzOGE Ols, Yd J

fsHCtjf OISO dO Bkydljddlsj Bd ftsedhddzO EkHte dzjls:
Euydddh 0, Csjkt sl o Bis B R O d tosEofss daos iy

14¢0 odiufa@dEQ@f § silsj L di06k) (Wwde.

Mml: 16HCEjTOO d20 Ekuydlsjddlsj nj d&o {sd
bHsodzjlso Stoj desfylsls® dz® bkyjdedyuydlsj sl kydddh j.

M2 vyudddh dz0ls® fsHStKjfO hj dJq&EO fsdsyd
bHso dzj sostcj desflsls O dz® Euj dedydlsj ls Eydddh j.

M3 I sHCtjf OO sis otcl Misded yd hj dzo §sd

EHsodzj s stej desisls©® dz0 Eyj dzedydlsjy wls Eyddzdh j .

M4 : VHso dzj sotstej dgd j Ists tsIs BEyddzdh j hHhJj HBOJHJ
Oz Oy qeOdesMisIs© d&zO Eyd dzd ydlilsg .

Mm5: [ ifmMssftsdtsyjddjlss O kydddh jlss hj MmMdd ¢y
sls Eyddzdhj d Odc O} dieOdesfisls©® dzO EZyd ddydlsj
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AdEOG [ yoOS o Odedw dzO kyj ded ydlsyg
I sHCtJf O dz20 kydlsj dzdlsj
O [sdlj Eydljdd fttOowls tBkzyjddjlsts o&3d ddzlsj
0 [ sdlj Euydljdd d Httkzecd My dlsj dd i lsdO
01 sdkZEyOoa O3 tBKOISdZO otci LECO L O ftoj HMIsOo W dzj
0 [sdljy Eydlsjdd &Bd fsB30c0ls HO M §BHGSBLWE
mMdzOB 5.
[B8dlsy EZydlsj dzd d3f dzOMi tyOe Ols.
[ sdlsj EZydljdzd ftcdL dzOe Ols HtsBtdIlsj dd Hj dzO
7. ovydljdzdisjy oi3d dzOdMmlsddzO M ctdy Ol L O &
8. stscObts qd3Odz ftesBdzj 5, L dzOds €1 &3 S SES H
9. vyzofmlseo Oz M CofBW stelsdzs HO MmJ sBtcl N C
sBfMi YHOdz] dzO ftetsBdzj &3dlIlsy d3d .
I sHCtJf O dz20 kydlsj dzdls g
O [sdlj Eydljdd fttOowls tBkzyjddjlsts o ddalsj
0 [ sdlj Euydljdd d Httkzecd MmMdzzy dlsj dzd fmj tlsdO
01 sdZEyOo O3 tBWKOISdZO otci LECO L O ftoj HiMIsOo W dzj
0 [sdljy Eydlsjdd &Bd §fsB30c0ls HO M §BHESBLWE
mdzOB 5.

c: c: c: c: c:
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[Bdlsd
[Bdlsd
Ludlsd dzdis

zudlsj dzd &4

c: c: c: c: c:

yikzoMmlseo Oz My

2O ftetsBdzj Bdlsy &d.

dzOMmi tcyOo Ols.
budlsj dzd ftedL dzOo Ols
®d dz0d Mmisd dz0 fj
SsECO0ts dBOE s dj d,

C kY skl dzts

HeBtdIlsj d&3d HJ &zO
Gtedy Ols L O d3j dz.
LdzOd3 €7 d3 Stsets HO M
HO fMmJj Bt hOdz Ci d3

JcOdedL OydsdzdzO f sHSC 6y §f O

G fjlsts EZydddhj

ftojHd&OCO

ol L3y desmisd L O [

Hj2dsiisd dLel dz S &ZOMO.

0O vjtejdedlsj, MceteOHdIs]
U 10B3dteOd3 € dzOfMmded Is j

LO tBlkYJ dd j
i1 03t

U1 O0di3dteOds dzOlz yded Is §
6 Mztemd

i1 03 teOds
fsHatsHWhd Cdzadcd.
VHtsa dzj Iseo tstcj dzd §
U0 z0Mlsdzde Mmi &3 o
U #®B¥IsOd, uJ
U0 vykofmlsea Od3 My o
U0 yofmlso Oz Md CEtcH
] Otelsdz' stieMC O Y sSHHEGI €O
U oydddydlsj o

O [ sdlj ftdwlilsjdzd o
0 ltedwlisj dzdlsj

MlsoOd o
.d ftoj f sHOo0 Odzj
Csdif ¢ Isi todzd Is §
sBBtezHo Odzed M twJ Miztemd
zOB stcOIststed d o
LO tBRYJ ded §
BdBdzdtslsj COSO o

BJLBY OmMdzetsmis o
sls dBsj st

Bsjlsts Zydddh g
Zuddzdh §
Bd B §Bs5BOGO

d skStdlss ]
uddzdh |

f SHHI to)
LO Blsdd

zOB Bt OIststed d )
LO tBlkyj dad §

Z
d i
Zuddzdh j

d ftcjf s5HO9 Odzj .

budddhj LO lsd

sls EZyddzdh j
zydddhg.
HdMydtf dzd d&zOIs©O o

Eudddhj J
Zuddzd® j.
Zuddzdh § .

OH J

My BGlsdOMmwIils MM
MO ftjHddBds ¢t
HO dL i dzdzw o O3

VUjdzd Uj MS O Odzc¢ Oy dtcOdzasfyls

U0 ¢SIsdodets EZyoOmlse Od3 o
i ) Oded &300 O3 M

dL ol dzg€ dzOfpdzed H J 2 desflsd

OClkdodss M ) MY sls.
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]l BtteOddL Oyd tsdgdp@IsiBB IsBEGdif OMmol oL Oded M € dzOMm
sBtstclzH 9 OBIFEMtswBtizoyQ dgd J Is ts.

1dd dBOR] Euyjddyd d Euddadh o d mBwiksodji, ud
Eyddzdh dzOlIs© MmdMmisj BO. 1585 BBtOL o Olsj dzdzO MmdMmlsj d3
ltcjHdLO9dC OIlsj dzflso © C OIsts: HJ YO, ydeddhd o Yk s
(etsWdw) ; joESOAzdy Ko te HicOo ded  OdzH j B3] d .

ltosotsCdtcOdzd s fteiHdLo S Ols] dziflso OISO dzO Hd M
fppdzZ MSo Ol ofMmduSd Ekujddyd d ENL] ISfjQzEH jod3d(Ves Of ts Lok
fstej HJUYO tsls Mimdd M dBjlssHO AL ydzO 0OOCOA L O
LO Btk d&O tBdzj Stuyudddy s otej d3dy dO Mtsyd OdzdzOls

1 smdzj HAdZOISO L HicO&KdzO IsEO de NRIMINE sy dzPr~ 1 tco Ol O
ZOftcOQod ctdzv 3 Isjrmdetsdzsedyd def LAROdeg eHd € Is J A dzts d2t dlzd
f ¢ sdijlsdppvdets dzs e  ydzd § s5C sdzj dgdw, dets dzOh jIss tsBKOL
O dzafj LO toj Odzded fHtesdzjdzd. 1 wWEtsd yoOmlsded bEyddzdh O
sBtcOL o Odzed jIsts, des ® HI ey OQoadedlsy EZyddzdh © Istse © B

stcdL OO -9 COREZBRo s By jtelsO L dzOyjdedjlsts dz0O HJoG
oLOdBsH j2Mseadj. (tBBlsdls] SCOlIsts dzsedydets fmdzj He ON
BsEOl HO M dLitsdLoOl LO EMEstewe Odzgj dO yYydwtot
mMdmisj BB3dwer ey gz Histed o© yjdzdw Mmoewls. vOLd € dz6 ytsse O
dzso ydWwtse COfOydlkil d Blse Ottw dsed rttedL sdzlsd
sBtcOL 59 Ols j dzdzd dzd @ O.

1 0B emjdedlsy ftesWifmdd Hdzjf dzaj MO Mmi hjMmlsealkzoe C
shj fjls ecsHdded tsBBlsdlsy hj o teh Ols 65% tsls OB
qdzH zfMisted OdzdzO Y sdzdIsdC O O v BftejHJdzv tesBtslsd§
BOL tso d dztdsgjdrddzts ( s 1-8 Py jfiflz da@®22dz o cOMlsy ¥ O dzO | otetst
Hdzj HisS9 Olsj dzdzs IsteV B-& OIZHAIS ] dzddd@Tiplisfyid Cfitdlz stsoa © € OC
Bl HOBGt] dJqdzlsjctcdtcOdzed o Y dJotslsO dzO0 dBEZzOHdI] r~Rtste



[ MstcOIO dzgzy HO s dzseo Idf odmMsSsC Oy Miso j dats
HJHOSCIsdud MSd fBHatSHd d dOHJjYHdd MejHMissa O L O
ftedydowe Odzedw 20 EZyj dzdydlsy fGtwd tetwOddyj dedj dzO
OHtej M PdEish SO d20 tosBtslsdS OlO.  sBBIsdIls 19 dzj s
gqdzd Htekzed ddaWj SydtsLrdzd L OBBdWe Oddw. vj &BsEOIls H
Eyjddyd, L O HO &BseOls HO L dlsD®lsdz®ff dadfiafziidd 5 IsisO TG
sj B s toj fwWils d@BzL j2dedlsy JLMmdzj Hiseo Olsj dzd 5 ot
BYMists ddzd 5 otejdddi dO HdMsOdydodzj dz Etcs¢ o € dzO

stedL OO -9 COMEBted ftesyj MO d2O HdEedlksOdzdL Oydw
tsls HJMis Odzy d 5 dzdzts =SS Hsugitsdzd fzj sBERIs H df dsts Mis Is © s ls ]
odMsCcCOyYyjMmMlso jdes sBRZYJddy dLol dz € dzZOMdzOIs O MmlsOW

(Sdf s dL mdzj H 5o Ols Jsdrdits dgPdztc GEst I RP@C @ s e[ tsls
dzj sBrSHdBIY MoWkkzjte L O tsMdekzteweo Odzgj dz0O o dtolskzOdz
yomls sl EyjBdzOkO ftesctcOBO ddzd $Olsts dL ol dzf dzOfdz
d jrddlsi Eydlsgj dzd .

vtso O J ddMmSits BEHYJISjd Oolstsdzsdzj dz d3sB ddzj dz 6
BsBddzded twsBBlsd tsls HdWjtj dzaydOdzj dz Isdt{, Csizf & Isi
mMdMmlsj &30, o Cdz68 yo ©h © Hej 12V Li FePo BOIjtedd d Mml
o Cdzt Yo O Q] toe gebzic Oz dzlstcOL o S, &EORg &|i dzS®A § ezf tog G Gl
OCMjdzj esd3j Isi to, Y dqusMCtsf10d) ddzj eydtsdsj dz fyj deL ste (

A d d07: TELE-ROBKO
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[HAZO Bl WEd ydsdoddshisdlsj] d&d0 ttsetlsO | tjyd
(W dies):

[BS BRSO f jSMCkteLtsotH iAtpdisy tsfi)fhjj dgffj i dsas |
iSMyfjtekO §t ©BdSdsdzt OBON ZO f Gz EMisOoad Oo OOt d
(Eyjdedyd), CObts MdzjHo O Ikj BOdYUEEOKO ftjL jdlsOyd:
J Sy j tcdstelzad @ ftecso j ¥ HO BJMJHO, dLeslsea j &2O d HJH
fescteOBO 5 ftojHdB)lsO. [BStdS OO fij M filkt
fsfmdzj Hiso Ols j dzdetsfyls s j S M sdzOlIsd, Mol oL Oded M tsB
JSMisdzOl Ci i HoHEe|sO MiBte jdszL FQ @& ®dz j CMC EteL so tSH
§ teOo dzj dzd J &z Jfeixtgls jftasijjL2 ) . t sBSIi s Mj i f§Ldyd
LOHOHjd2O L dydw ftejH jC My tsezOfO©, dCddlsis daOJJd ]
[ dWddzdteOdzO d CtdstetsdzdteOdd ls Eydlsi dv tcjsQdEdssize |
otej . BjltjHd IbsLd odH § i zddgsdgefdji2jfifzy ISn) LdHLOfotiz
Sy sdzOlsd (s dOdzdydzdlsj © BOL OO HOdzdzd) . sBGC
slsdo O -HisB teaOREs KW Mists L O FUiMfiOdPs ftofted ff €dgf® o Od
(f zjjupdzls j e j2)) ©lsdo® HEB MdzjHo O dw j Sy sdz@lk o

vjdzjodL dsdzdets s jdedj AslkdHjlj dzO0 dL dztsy B O
sdf §smjihjddi EZudlj dvi. @H QuidQjdzdis@ jpufefipcid q P C
mMots2 dLBBEK.
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Add8 ujdjftedm Misedj o bkydddhjd S dzof

Rdztso Oydw o tshBjtcOritsto@islzd j Ists

A 1i9j3yHOdz zO dzts o ddzlsj cOCIsdoe j dz d dzfMmlstelz d3d
sSBtOL 89 Olsj dzdzgd ddzmisdIlskzydd

A Rdzso Olsdo d&z0 | S dzsOlOydY dz0@ BzL j2ded S s

A ui LHO9Odzy dO 9 L By desMmls L O HIdMIsOdeyd tsdzj c
(BzL j2dd jS<MfsLdydd d Hte. )

A 1 OL©OBSIss Odzj Zz0 tesBtlsdLdeOdO MmMdMmlsj BO |
ddmisdbszydd (&L j2dd jS¢MisLdydd, ROELCOdHd, JL ds

A 1 OLtcOBBIso Odzj -BdER Jicd@dif CediiAl, d Wijde § slstej B dlsj d
FftcOodzjdedj dzO ( tsBslsdL JtcOdz® MIMHEEREEB A @I Isj dzj o d L

TeleROBCO h j HisltgeHQ @By Isjdzj fsfmjh jdedw (Isj dzj
usW bk jedz0 §sHMd M| BO jOO Lz te@dzGRMQR@ERY System 5 Is d
fl Slkofttjd CH.

1jhj fteseojHjdzO OfttsBOydw M ttseBtslsO, COlts &k
tesBBISO BBIsdH] ftoed Httkzed Eyjddyd o Eydddhjlsts dd
Hieked HO ct Hshlsd ¢ idadtsr eyday Ld dedj o lslzsdidste.d st s 56 59 O
(fssCtsots f miNByg @RSS)O Jtod ZOEGO Isjrmndesdzsedw L O sl
OdzOdzdL dO JdeW steBOYJWIsO o toj Odzdets o tcj d3J .

g Judwduded fteddzsyjded¥ LO d@zdlsdikjHdw MO:
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T I csCtsots ftoj HOO Odzgy O BrzdlsddBi Hdw (medi a st
T JdHit Msted2dB3ddze (video streaming)

10 tsBtOBBISS O dzO H Odzdzd :
T 1 sbtsCtso O tsBtOBBISCO d&zO Mmi Bdlsdw (stream proc

T {BtcOBsIs¢ O HipQ] »HjCddefgeMqtimh procassing)

¢ etsB d tc Clzdie’O LYLAB sls j dz d dztso OfsHS Quim @ tedsf X I & jnis
otel LCO d ©OLoadIdjlss d&O RrRsuv M dhststdw, GJjBGteC
sSBR90Oh O BOIsj BOIJEO, dBJrO0dzdC O d Hte., o Bl to)y

[teke Bl ofMj BYj Ekpdu®ldObtsiss O j

t OL teD® wifsiB d tzfs @236 dzd § z izOds tis®L sE@IdsqQ dAn diftsls Jf A :dz
tetsB-EHIOdzd f £ ZzOIsste, Cts2Ists dL § fdzLfots RGPt figg® PRy tP
Ml LKA yYyjdz HO tBtSEOId STEM tBttOL 59 Oded j Ists, COIst
dL EyOe Odzj IskD Ac®teHssdts dsls .dj .M Us ) Gt dzClz@f dzls | ¢ tc O
ftesctcOBJtcOdzj .  sBtslsi Is jsh Qiglls tcts p tetE@ deye O Uz dy) 6B glzH O
totsHets € Oted,f jAyW Ists ) k§ tcOo divtsa @ tiolds Bfipjste adgts X @gts Ist Ot di. |
o fHOPYBGhon, ftojHdZOCO kPt dsjoRkdg tc iy Qidys
dqdals j oW j 2, HEMisi J6HMUEDd @D tctse tsls O.

vtsLd tseBtsls | dOMsyjdz L O 6dd3dzOL dOdzj dz j SOFf
ddzs j ctecdteOn d jLdS, &OjBOIdEO, WdLdCO, d&jn Oded S
Mydudodzdmisd o ddzyj daj edzdlsj dzOEzSd.
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Addm: [BkOL o Olsj dzj dz 50dzd §f 2 dzOls 56

RYIJTR

l fteiHMlsOo j dZOISO e dzOo ©® BWR O dLMmdzj Heo Odzed tOL dz
fcsCOLOdZO otci LECOIO BjyHE STEM tsBkZzyjddjlsts f HOH
d Rsu, BWRO ftjHdtsyjdd d tjhjddw LO dL ¢ dzdzj dzd
tcOL tQ@rs fsHCt] fWliyjndRifsils j § Olf@,dzj L j dz2 d defplstc iz dzgd dzls
sBtcOL o Odzd jIsts d BBJHJdAW 9 O tOL dzd yded ftoj Hd3j Isd

I OfttsBdiOdzdlsy Bktesyd My o9dYHO dzj COISO fted J ¢
JsOf d2O BBtOLBOOddj] L O tOBBIO COCIsts MOBs ) tosB
ftejHdBilsd d HdMydi dzdded Bl thdse OO BiKOL ts9 Ols,
STEM ff SHR BH O.

dbftesBOYdwWIsO f EZydlsjdd MmMi s fsCO0Lo0 f{todj disMis
d fzOnts. 1 585 CObjetstedydetslsts deg CiOjowsls dxjsdefQiL tsjo,O da
Bddzs §fsdzjLjdz dzOyddz dzO fftcj f sH Oo Odzj .

142



BBJTAPCKA AKAJIEMUST HA HAYKHTE
I/a e :h\l
MHCTUTYT 10 THOOPMAIIMOHHHA U KOMYHUKAIIMOHHU G AT/

TEXHOJIOI'HHA

108 OY[L1RI

I HdMmj tels Oyd i dedpch dztisi@ilatadO itft@ssjcdiO dsdzd L @& § 8 Q whatff y dzd
SBtcOL 59 Ols j azdadj Uclsdzls@ls] dzO f sHEeBIlse j dzO STEM d&3j IstsHt
t OLEdzj HOdzd MO [ OteH Iz ] tcdzdflzOf offg Wiz jJ teidfflz eto tsLB dstisy
1 0 tc@o jdzedlsj IjMmMsej MO ftsHBteOdd OO, yj H
d HO ftjHtsMisOavwl ddW stcdZOYdw L O IsWZdzOO OB BISC
Eyjddyd d LO C0OCod oi LtcOMmMlstsad ctclzf d.
1 O BlQL-Glzd v fiy U ) AL lsafs Bifs diflstgj H Mls Oo j dzd o1 L d3tsy
STEM, o MmduyOftetsp by wdpdd dzdzO Mt gy PHil 8& \pj. dzddy diz u d Is § dzd .
ltejHdEY jddY tsBtsls Ozobot EVO lsetso Ot dzO
Eyj dediy@p,©0 twOL dzdyded fydd Mol tcL Oded M BKOL SO O
ftosctcORzEdtcOdzj Bls BjL EMbtes2MmMlso® HB jLdSCtoats ftofs
Bl ueBot | Httke BBKOLtSoOIj dzj dz @3B dzj W tstesB B IS,
HOe O fitodlsy o L@y dsMmisd L O { tctshlda®O dafififgotsilsdds
CsltfsIsi 6 d i tcod Mlsi §1Cd o HtesctOBJteOdzj Ists.
Artie 3000 d ArtieMax MO fsHatsHWhd LO BBEY
f SSTEM. vy MO L O Eyjddyd, Csdlsts o jys BSOS HO
ftesctcOBJteOdzy dz20 ftetsctcORdzdIlsy JLdyd Python, C++
Cody Rocky J ddelsjteimjdz disBddzj dz wW8SEMIS M o
sSBtcOL B Odzd jIsts d i lsw Ci &3 tw©0OLBJdtcOdzj zO i3OI dc
ol LBy dzsmisd L O ftoesetcOBJteOdzj O Pyt hon, fMmej dz
XGO mini 2 DeghistkQdtod tfthse ddzj dz ttsBtsls. uvis?2
BOdC disjy kyj ddyd, des toj Oededasizjjd3zdflsgiH Aaspjvdzd ydQ OB
widzts tcOL ¢ teOdzed Y4 dzff) o W thfaitaezO s OHe iy jtc = toj H] dzw Is, ©
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tcOLodoOdzd. [ sBOISO HO O eBdzjdzd o1 L sy detsMmisd L O «
BizsS soats, ISOCO d dzO Pyt hon.

15 tslsdetsh jdedj O BB ddzdzdlsy twtsBtslsd ©OL §f 5L dzO9
Md MJdzOj, oMmj hj Mojlsdzd OISO COLo O odzd W ded J
ddeW stedsOydw dzO@ yjbwhdlsjy Ekffbtes2mlsa®. RABO tsh j ¢ O!
sBjSClsdrndslsts L OMdyodzj] SOt tOLMsswddj, ©BJ A& It
Uindsdzseddlsy M ©OLoadoOls jyjHdzgiodess d COCIsts MmJ
dzdj i chmMdds SsdBBddZOYydwy tls tOL dzd yded ¢ sfi3f sdzj dzls d,
tesbBtflsj .
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