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OBPA30OBATEJIHN MATEPUAJIU NMPAKTUYECKUN 3AAAYN MO PYTHON U SCRATCH

MpoekTbT FUTURE-STEM-HUB ,lMopobpsiBaHe Ha STEM ob6pasoBaHMeTo B
cpefHUTEe yuynnuuia ypes obyyeHne n pecypcu 3a yuyeHuum v npenogasaTtenu
B 06/1acTTa Ha U3KYCTBeHUS NHTenekT “ (ped. N°2024-1-DE03-KA220-SCH-
000247346) e cbduHaHcKupaH oT lNporpama EpasbmM+ Ha EBpONencKus cbros.
Ton ce koopauHupa oT VYHuBepcuteTa [Lyncbypr-EceH (FepmaHusa) wu
BK/tOYUBA NapTHbOPCKUTe opraHusaummn: M&M Profuture Training (McnaHus),
Kutahya MEM - PeruoHanHa [Oupekuna KioTasd KbM MUWHUCTEPCTBOTO Ha
HauunoHanHoto obpasoaHue (Typumsa), COOPETAPE CRL - O6pasoBaTeneH
KoornepaTmB, Hag3opeH opraH Ha yuyunuwe ETAP (MopTyranna) n TeTpa
ContowbHc (Bvnrapus).

ObpasoBaTenHuTe MaTtepuanum ,llpakTuyeckn 3agadm rno Python n Scratch”
Ha FUTURE-STEM-HUB ca pa3paboTeHu OT Y/ieHoBETE Ha eKuna Ha NpoekTa
N BKOYBAT CneumanncTn OT BCUYKM MapTHbOPCKU OopraHmsauun. Llenta um
€ [a 3ano3HasT yYeHUUNTe OT CpegHUTEe yuynnmua ¢ OCHOBHUTE KOHLENLUN
Ha W3KYCTBeHMA WHTenekt (MN), KaTo CblEBPEMEHHO Hacbp4yaBaT
OCBEOMEHOCTTa M AUCKYCUATA OTHOCHO TEXHUTEe COoUManHu W eTUYHWU
nocneauyu.

ABTOpMU:

MycTada bunruH, Yumsepcutet yncbypr-EceH (FepmaHus)
MoHunka MopeHo, M&M Profuture Training (UcnaHus)
MoHcepaT PeHepno, M&M Profuture Training (McnaHums)

YXKoao bapoasy, yunnuwe ETAP (MopTyranus)

AHp>xenuHa lMpeca, yumnuuwe ETAP (MopTtyranus)

Cwuneusa leopruesa, Tetpa ConowbHC (bbnarapus)

Bopucnasa 3axapueBa-TomMoBa, TeTpa ContowbHC (Bbnrapus)
WNenus IOpTep, Kiitahya MEM (Typuus)

MospxaH TypaH, Kiitahya MEM (Typuus)

PepakTop:
MycTada bunruH, YHnsepcuteT Ha yncbypr-EceH

Empowering Secondary School STEM Education with Al
Training and Resources for Students and Educators
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHN 3AAAYN MO PYTHON U SCRATCH

Cnucok c purypm

[OwnsanH: TeTpa ContoLwbHC

N3o6paxkeHne Ha kopuuaTta: MycTtada bunruH (xmbpuaHo cb3gaBaHe 4ypes Google
Gemini)

CTp. 6: 'padumka ot TeTpa ContoLwbHC

CTtp. 7, 8: MycTtada bunruH (xmbpugHo cb3gasaHe ypes Google Gemini).
MpadunyuHm emop>kunta/mkoHun: Flaticon.com

OTKa3 OT OTTOBOPHOCT U 6€30MacHOCT

M3non3saHeToO Ha NporpamMHuUTe KOL0Be, NpefoCTaBeHn B Te3M MaTtepuann, Kakto 1
AOCTBHMbT A0 BbHWHM yebcantoBe M naatGopMu Ha TPeTU CTpaHW, € U3LAN0 Ha
PUCK N OTFOBOPHOCT Ha noTpebutennte. EKUNBbT Ha NpoeKTa He NoemMa OTrOBOPHOCT
3a CbAbpXaHNeTOo, PYHKLMOHANHOCTTa UM HaNIMYHOCTTa Ha BbHLUHW BPb3KU, KaTo
Google Colab, Scratch wunu Machine Learning for Kids. TbA kKato MHOro ot
WHTEPaKTUBHUTE 3afayM WU3NCKBAT akKTMBHA MHTEPHET Bpb3ka M obpaboTka Ha
AaHHN Ha obnayHW CbpBbPU, OTFOBOPHOCTTA 3a CMasBaHe Ha CTaHAapTuTe 3a
CUTYPHOCT W CUCTEMHUTE WBUCKBaAHUA (KaTo HanpuMep TeKyLlWuUTe Bepcun Ha
6pays3bpa) e Ha noTpebutenute. Npn n3non3eaHe Ha MHCTPYMEHTU Ha TPeTu CTpaHu
3a cb3fgaBaHe Ha W mMopenn He MOXe [a ce KayBa finyHa uUnn 4yBCTBUTESHA
nHpopmauma. Tl KaTo obpasoBaTesiHUTE MaTepuanum ca npegHasHadeHn 3a
nons3BaHe OT yYeHWULUU OT CPefHUTe yuyunuuia, pernctpaymnata U msrnossBaHeTo Ha
BbHWHM nnatpopmum M nporpamu, TpssbBa fa ce M3BbPLUBA B CbOTBETCTBUE C
YyCNOBUATa 3a MNON3BaHE Ha CbOTBETHUTE [OCTaBUYMUM U B UAEaNHUA Cly4dan rnop
HabMOAEHNETO U CbC CbIMAacUeTo Ha yuYuTen Unm 3akoHeH HaCTOMHMK. He ce noema
OTFOBOPHOCT 3a 3aryba Ha [JaHHW WM MoBpegu Ha W3Nosi3BaHUTe KpanHU
YCTpOWCTBa, MPOU3TUYaALLM OT WU3MNbJIHEHMETO Ha npefocTaBeHUTe NPUMEPHMU
KofoBe.

Tasn nybnukauma e nvuyeHsmpaHa nog Creative Commons  Attribution-
NonCommercial-ShareAlike 4.0 International License (CC BY-NC-SA 4.0).
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EDUCATIONAL MATERIALS WITH HANDS-ON PYTHON AND SCRATCH TASKS

UHdopmMaLmua oTHOCHO BepcunuTte Ha codpTyepa

Monqa, nmante npegsug, 4Ye Bepcumte Ha Python, Google Colab n YOLO,
NOCOYEHN B MaTepuanuTte, ca akKTyasllHN KbM MOMEHTa Ha pas3paboTBaHe Ha
Kypca. Tbln KaTo copTyepute ce o6HOBABAT PeLOBHO, C TeYEeHMEe Ha BPeMETO
Te3n BEpPCUM MOXe fa OCTapeAT. AKO MpU U3NbIHEHUETO Ha yrpaXHeHuATa
Bb3HUKHAT TrpewkKn wunm nporpamata He paboTu crnopepn oO4vYakBaHUATA,
npoBepeTe fann e HallMyHa No-HOoBa BEPCUA Ha CbOTBETHUA UHCTPYMEHT U
npu HeoBbXxoAMMOCT A OBHOBETE, Npean ga NPoab/IKUTE.
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKHN 3AAAYUN MO PYTHON U SCRATCH

CnucbK Ha abpeBuaTypu:

Al: I3KyCTBEH UHTEeNeKT

CNN: KOHBOMOLMOHHN HEBPOHHN MPEXMU

CV: KOMMOTbPHO 3peHne

EACEA: EBponeincka Usnb/HUTENHA areHuus 3a obpasoBaHue 1 KynTypa
FPS: Kagpu B cekyHaa

IBM: MeXayHapoaHu 6U3HecC MallnHu

IDE: IHTerpupaHa cpepfa 3a paspaboTka

ML: MawmnHHO oby4deHmne

ML4K: MawurHHO oby4eHune 3a geua

MIT: Maca4dy3eTCKM TEXHONOTNYEH UHCTUTYT

MNIST: MogunounumnpaHa 6asa gaHHM Ha HauMOHAaNHUA UHCTUTYT 3a CTaH4apTuU
N TEXHONOrNK

NN: HeBpOHHN MpeXxu

NLP: O6paboTka Ha eCTeCTBEH e3UK

RGB: YepBeHo, 3eneHo, CuHbO (LBETEH Moaen)

STEM: Hayka, TeXHONOrmm, MHXXeHepCcTBO N MaTeMaTumka

TTS : NpeobpasyBaHe Ha TEKCT B pey

FOHECKO: OpraHusauymsa Ha obefMHeEHNTE HauuM 3a obpasoBaHne, HayKa U
KynTypa

YOLO: Tu lNornegHn camo BeAHbX
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHN 3AAAYUN MO PYTHON U SCRATCH
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FUTURE-STEM-HUB |

MpoektbT FUTURE-STEM-HUB wma 3a uen pa
3 YIECHWN WHTErpupaHeTo Ha TeMW, CBbP3aHM C

a N3KYCTBEHNA NHTEeNneKT ("), B STEM
00pasoBaHMETO B CpedHuTe ydunuvuwa 4pes: 1)
PaspaboTBaHe Ha 06pasoBaTesiHKW MaTepuanu,
n oeKTa npeacTaBAWM KoHuenuuute 3a U un TexHute

p coumanHu  nocneaunyn; 2) Cb3gaBaHe  Ha
NpaKTUYeCKN y4ebHN pecypcu, KOUTO Aa NO3BONAT
Ha ydenuuute ga wmscnegsatr UM,  4pes
nporpamupaHe ¢ Python, n 3) lNMpegocTaBsHe Ha
nogkpena 3a yuutenute B Mpoueca Ha

nHTerpmpaHe Ha WKW B STEM o06ydyeHneto B
cpefHOTO 0bpasoBaHue.

Pe3syntaTtu
OT NPoOeKTa

Kypc 1: QurutaneH 6ykeBap: OCHOBM Ha
M3KYCTBEHUSA UHTEeNeKT (BveegeHune B A
ypes WHTEPaKTUBHN obpasoBaTtenHu
MaTtepuann 3a Yy4YeHuuu B rMMHasnanHa
CTeneH Ha oby4deHune)

Kypc 2: 3agbn6oyaBaHe B U3KYCTBEHUS
umHTenekT ¢ Python u Scratch (13kycTBeH
WHTEeNeKT 3a HanpegHanu: [pakTunyecku
yyebHn MaTepuanm 3@  yYeHuuum B
rMMHasmasnHa cteneH Ha oby4yeHune)

HapbyHuK 3a npenopaBsarenu:
YcbBbpLIEHCTBAHE Ha YMeHuATa 3a
npenopgaBaHe Ha W3KYCTBEH WHTENeKT
(MeTogun4yecko pbKOBOACTBO 3a paboTa C
N3KYCTBEH WHTENEeKT 3a yuuTenu B
r’MMHasunanHa cteneH)




FUTURE-STEM-HUB |
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BbBepeHue

[Jobpe pownu B obpasoBaTenHUTe
MaTepuanu ,lpakTudyeckn 3agayv no
Python n Scratch” aHraxupawo u
NHTEePaKTUBHO y4yebHo NbTyBaHe,
Cb3[afleHO [a BbBefe Yy4deHuuuTte OT
CpefHUTe yuyunuwia B yBJieKaTeNnHus u
npakTU4YeH CBAT Ha  WU3KYCTBEHUS
NHTenekT. Llenta Ha Te3n maTepuanu e
Aa OCUTYPAT Ha yunTenu n yyeHuum ot
cpefHuTe yyunuuia AOCTbIMHY,
NpakTUYEeCKN OPUEHTUPaHU pecypcu 3a
n3cnefBaHe Ha K/HOYOBM KOHUEMNUMN Ha
N3KYCTBEHUA WHTeNnekT 4ypes Python wu
Scratch. PaspaboTeHM 3a y4deHuun Ha
Bb3pacT 15-18 roguHu ¢ pasnnyHu HMBA
Ha STEM noaroTtoBka, MmaTepuanute ca
noaxogaLLm 3a CaMOCTOATENHO
obyyeHne B acCUMHXpPOHeH dopmaTt u
MoraT  6es3npobreMHO  Aa obaaT
WHTEerpupaHn B KfNacHata cTafa C
nogkpenaTa Ha yuuTens.

CbObpXaHMeTO e pasfeneHo Ha net
Mopayna, doKycupaHu BbpXYy
NPaKTU4YeCKN yYMEHUA 3a nporpamMmpaHe
Ha Python wn Scratch, maTtemaTunyecka
norvka 4pes oby4yeHue, 6asmpaHoO Ha
urpn (Escape Room), TBOpYECKM
NPUNOXEHUA HA U3KYCTBEHUA UHTENEKT,
pelaBaHe Ha peanHun npobnemu c
AAHHU Y eTUYHN CbOoBpaxKeHus.

Bcekn Moayn cbyeTaBa  Teopus,
TECTOBE W MpPaKTUYECKM YMpaXKHeHus,
3a [la OCUrypu LSNOCTHO pasbupaHe Ha
KOHLLENUMMTE 33 U3KYCTBEH UHTENEKT.

JInHkoBEeTE KbM JOMbJ/IHUTENHUTE
pecypcu npefocTaBAT Bb3MOXHOCT Ha
yYyeHUUnTe, KOUTO MMaT WUHTepec, [Aa
HayyaT rnoBeye No TeEMUTE, 3a/10XKEHN B
cboTBeTHMA  Moayn. [lpegsuaeHaTa
NPOABI/HKUTENTHOCT Ha OOy4YeHMeTO 3a
BCUYKUTE NeT Moayna e npubnusntesnHo
10 vaca.




FUTURE-STEM-HUB

Cnep, 3aBbplUBaHe Ha Kypca yyeHuuuTe
e npuTexasaT MO3HaHUSA 3a KHYOBU
KOHLLernummn B obnactra Ha U3KYyCTBEHUA
WHTENeKT, KaTo MaWWHHO oby4yeHue,
HEBPOHHN MpPEXU U AbNOOKO 0by4deHue.
Te we npnpgobunAT 3agbNb0YeHN 3HaHUSA
3a uUctopuATa W eBOMOUMATA  Ha
N3KYCTBEHUA UWHTENEeKT U Herosute
NPUIOXKEHUA B PasnyHU UHAYCTPUM,
KaTo pasbepaT Kak HOBUTE TEXHONOrmnu
B Tasn o651acT 0GOpPMAT CbBPEMEHHUTE
TeHOeHUMN N cBeTa. Y4YeHUuuTe we ce
3ano3HaaAT Mno-rnogpobHO C  OCHOBHWU
TEXHONOrum, BK/THOUMTESTHO
KOMMIOTbPHO 3peHne n obpaboTka Ha
€CTEeCTBEH e3MK, KaKTo W Wwe npugobusaT
3a0bNboyYeHo pasbupaHe 3a eTUYHUTE
CbobpaXeHus, CBbp3aHu C 1N,
HerosaTa OTrOBOPHOCT "
Bb34ENCTBMETO MY BbpXy 06LLEeCTBOTO.
ChblUeBpeMEHHO yuUnTennTe Wwe nonyyar
AOCTHM 0O WHOBATUBHU, UHTEPaKTUBHU
pecypcu, KOWTO MoraT JleCHO pJa
nsnonseat W npunarat B STEM
K/flacHaTa CcTaf B noAkpena Ha y4yebHuTe
CW rnporpaMu u npenogasaHeTo. Tesn
MaTepuanu uwe WM nomorHat pja
cb3fajaT No-uHTEepecHa N aHraxkupawia
yyebHa cpefa, Tbi KaTo npegnarat
pasnnyHK nogxoanm  3a aKTUBHO
BK/IKOYBaAHEe Ha yyYyeHuuuTe B npoLeca Ha
oby4eHue.

O6pasoBaTenHuTe MaTepuanu  LWe

6baaT npeobpasyBaHN B OHMAMH KypcC
Ha nnat¢opmata FUTURE-STEM-HUB,
JOCTbMHa OT yebcanTa Ha MpoekTa:
www.future-stem-hub.eu

Cnep ycnewHo 3aBbpluBaHe Ha Kypca 3aabn6ouyaBaHe B
M3KycTBeHUA uHTenekT ¢ Python u Scratch, yyeHuuyurte we

nonyydyatr pguruntaneH
nPpu3HaBaHe Ha 3HAHUATa UM.

cepTtudpukatr 3a

BepuduumnpaHe wu



OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHN 3AAYU 1
MO PYTHON U SCRATCH

MOLAYJ11: MuHu npegunsBuKaTesicTBa no
nporpamupaHe: MalWMHHO o6y4YeHUue u
HEBPOHHU MPEXMU

BbBEAEHUE

Yyounu nm cTe ce HAKora Kak cMapT@OHBbT BM 3Hae KO BUOEOKINMOBE MOXe fa BU
xapecaTt? nu Kak egHo NpuioXeHne MoXe fa pasrnos3Hae Baluns nodepk? 3apg
BCUYKO TOBa CTOM WU3KYCTBEHUAT WHTenekT (M) — KonTo e paned no-masnko
MWUCTEPMO3EH, OTKOJIKOTO MHOro xopa cu mucnat! B Tasum rnaea we ce
npucbeanHNTe KbM ANNVH N HEMHNA YMEH CMapT YacoBHUK Anapa. 3aefHo Te we
BM noBefaT Ha [MPUKIKYEHUA, KOUTO paskpmBaT KakK BCbLWHOCT paboTtu
N3KYCTBEHUAT UHTeNeKT. e pasbepeTe OCHOBHUTE MPUHLUMNUA N KOMIMOHEHTU Ha
HeBpoHHUTE Mpexun (NN) n MawnmHHOTO obyyeHme (ML), BKNHOUMTENHO KakK Te
0b6paboTBaT BXOL4HM OaHHUM, y4aT ce OT TAX U B3eMaT peleHus. Han-xybasoto? He
€ HY>XHO fla CTe eKCrnepTun Nno nporpammpaHe! BcAKo npuknroyYeHne BKIKYBa Masiku
npegusBMKaTencTBa No nporpamMmpaHe B Tpu HMBA Ha TPYAHOCT. [pocTo nsbepete
HMBOTO, KOETO BM MNoAXoXxpAa Hanm-gobpe - OT HaunHaelw, A0 MCTUHCKO
npegnsBMkaTencTeo. e BnanuTe Kak ouwe cnepg nbpBUA pasfen Beye e 3HaeTe
Kak MaluHuTe ,ce yyaT fga Mucnat'. Heka ce notonuMMm 3aefHO B CBeTa Ha
N3KYCTBEHUSA NHTENEKT.

KnoyoBu TeMU 1 KOHLENLWUN:

gw BbBepeHue B U3KYCTBEHNA WHTEJNIeKT: MI/ICTepI/IO3HVIFIT nogapnubkK -—
YaCOBHWK, KONTO NpaBu NoBeYye OT TUKTaKaHe

fs

WS HeBpoHHM MpeXu - 0CHOBU: Anapa ce CbbyX/a

g@ ObpBeTa Ha peweHusaTa: [1eTeKTUBBLT MO YUYUIULLHUA MaplpyT — Kak
MWUCNN TBOAT YaCOBHUK

Knacudukauus, 6asmpaHa Ha npaBuna: Kak Spotify Moxe Oa 3Hae KakBo
xapecBalLl

O6yueHMe upes nogkKpensiHe: YueHe Ypes Harpaam

KOHBOMIOLLUOHHM HEBPOHHU MpeXU: Kak N3KYCTBEHUAT UHTENeKT OTKpMBa
pbboBe B N306paxeHnATa
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKUN 3A0AHYU
MO PYTHON U SCRATCH

O6paboTka Ha ecTecTBEH e3UK: Kak KOMMOTpUTE pasbupaT esnka
Cuctemu 3a npenopbku: Kak YouTube 3Hae KakBO nckall ga rrnepatl
MporHo3a 3a BpemMeTo: [IpOrHo3a 3a BpeMeTo

ETuka Ha U3KYyCTBEHUA UHTENEeKT: Bnana 3a 6baeLleto — KakBO MOXEM U
TpH6Ba Oa npasunM C N3KYCTBEHUA NHTENEKT

MpoabMKUTENHOCT Ha 2 yaca (1 yac npenopgaBaHe B Knac +
Mopyna 1 Yyac NpakKTUYEeCKMU ynpa)KHeHus )

OBPA3OBATEJIHUW MATEPUAJIU

AATIMH e Ha 17 roguHu, T8 e
nobonutHa n obuya ga pasragasa Kak
pPaboTAT pasINYHKM Hela.

Ta HMKora He ce npepgasal

NIEHA e Han-pgobpaTa npuATesnka Ha
AnnnH. TA e KpeaTMBHa UM o0bOM4a
My3uKaTa. HeMHOTO ceMencTBo € oT
Monwa. T[loHAKOra HOCU  BKYCHMU
NUPOXKKN!

AJIAPA He e O0OMKHOBEH cCMapT
YAaCOBHUK. TA € W3KYCTBEH WHTENeKT,
KOWTO 3ano3HaBa AWJIMH CbC CBeTa Ha
nn.

durypa 1 O6pasoBatenHu repou AnuH, Anapa u JleHa; KoHuenuma n obopmneHve: Myctada bunrun;
PaspaboteHo ¢ Google Gemini.
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

PA3AEN 1.1 KOHUEMNUUA U noaxoa HA MOAVYIJIA

YUyebHMAT npouec ce pbKOBOAM OT paskKasHa pamMka, KOATo cBbp3Ba STEM TemuTte
C peasiHN XUTENCKU KOHTEKCTU, 6nunsku Ao ydyeHuuute. CrOoXKHM MOHATUA KaTo
HEBPOHHN MPEXUN NN obyyeHne Ypes nogKkpensaHe ca npeacTaBeHn B ONpoCcTeHa,
npoToTUNHA ¢opMa, KOEeTO MO3BONABA Ha Y4YeHUUMUTe [a u3rpagsat OCHOBHO
pasbupaHe 1 nosHaHMA 6e3 ga e HeobxoaMMo fa npuTexasBaT npenBapuTeseH
onnuT nNO nporpamMupaHe. Te3n MaTepuanu ca MNOAXOAALWM 3a 4YacoBeTe Mo
NHPopMaTMKa U TEXHUYECKM ancumnanHn, STEM npoekTn, N3BbHKNACHN AENHOCTH
WIN NHTEePOUCUUNIIMHAPHN Y4ebHN cpegun. Te He caMO HacbpyaBaT TEXHUYECKOTO
pasbupaHe, HO U CTUMyNUpPaT KPUTUYHO OCMUCIIAHE Ha MOpaJHU U CouManHu
BbMNpOCK, MOCPeACTBOM TeMuUTe, KOUTO pasrfexpaT eTukata B W3KYCTBEeHUs
WHTENEKT.

PA3AEN 1.2 BbBEAEHUE B UBKYCTBEHUA UHTEJIEKT (UWN)

MNpeon pa ce NOTONUTE B MPaKTUYECKUTE 3afayu, HeKa MbpPBO U3ACHUM KakBO
BCBbWHOCT TMNpeAcTaBnfABa W3KYCTBEHUAT WHTenekT. WM ce oTHacs pfo
CYMYyNaumaTa Ha YOBELLKUS UHTENEKT B MalUUHW, NPOorpaMmnpaHn ga MUCNST KaTo
Xopa n Aa UMUTUpAT TexHUTe AeACTBUSA. TEPMUHDBT MOXe fa ce NPUIoXN N KbM
BCSIKa MallMHa, KOSTO MpOosiBABa 4YepTW, CBbP3aHM C YOBELWKUA yM — KaTo
HanpumMmep y4eHe 1 pellaBaHe Ha NpobnemMu.

B TO31 mMopayn we pasrnegame OCHOBHUTE rpagvBHU €NeMEHTU Ha U3KYCTBEHUS
UHTENEKT Ype3 MHTEPAKTUBHU NCTOPUN:

HeBpoHHu Mpexun (NL): ToBa ca W34YUCIUTENHU CUCTEMU, BLABXHOBEHU OT
ONONOrNMYHNTE HEBPOHHU MPEXN, WUIrpaxgawm Mo3bUMTE Ha XUBUTE
cbuecTBa. Te noMaraT Ha U3KYCTBEHUA MHTENEKT fa ,ce yun' oT npumepu.

ObpBeTa Ha peweHusaTa: VIHCTpyMEHT 3a noArnomMaraHe Ha B3eMaHeTo Ha
peLleHns, KOMTO M3Mon3Ba ObpPBOBUOEH MOAEN Ha peleHuATa U TexHuUTe
Bb3MOXHW rnocneauumn. Ton npeacrtasa nornmkaTta Ha npuHumna ,AKo ce cnyum
TOBa, TOraea Harnpasu oHoBa."

MawuHHOo o6yyeHue (ML): lMopobrnacTt Ha M3KYCTBEHUA MHTENEKT, KOATO
npenocTtaBsa Ha CUCTEMUTE CMOCOOHOCTTa fa ce yyaT aBTOMAaTUYHO U fa ce
YCbBbPLIEHCTBAT OT onuT, 6e3 Aa 6baaT U3PUYHO NMporpaMmmupaHu.

Tosn Mogyn n3non3ea HapaTUBEH NoAXon, (paskasBaHe Ha UCTopUK),
3a [la HanpaBW Te3W CMIOXHU MaTEMATUYECKM KOHLLEMLUM AOCTBMHN U
necHu 3a pasbupaHe.
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OBPA30OBATEJIHN MATEPUAJIN NPAKTUYECKHUN 3AAAYU

MO PYTHON U SCRATCH

PA3AEN 1.3 HACTPOUKA HA CUCTEMATA U NPEABAPUTEJIHU UBUCKBAHMUSA

Kakea nnatdpopma Bu e
Heo6xoguma?

3a npakTuyeckuTe 3agadn B TO3MU
Moayn we wusnonseate Google
Colab (1 akayHT B Gmail) 3a
nsnbnHeHne Ha Python kog. Google
Colab e 6esnnaTtHa OHSanH
nnatopma, KOATO BM NO3BONABA Aa
nmwete Wu N3NbNHABaTE  KOpA
AVIPEKTHO B yeb 6paysbpa cu — 6es
HMWKaKBa MHCTanayus.

AocTbn oo nnatpopmaTa:
https://colab.research.google.com/

KakBo e BKJIIOUEHO B Nnpou,eca Ha
peructpauua?

o OTtuaeTe B Google Colab.

KnukHeTe BbpXy ,Bxon” B ropHuUs
AeCeH brrbh.

BbBenete wumenn apgpeca w
naponarta cu 3a Google.

Cnep KaTo BneseTe, MOXeTe aa
OTBOPUTE NN Aa Cb3[afeTe HOB
oeneXHukK.

Tpab6Ba nu pa ce peructpuparte?

[Ja, HeobxoaMm BM e 6es3nnaTteH
akayHT B Google (Gmail akayHT), 3a
na wnsnonspate Google Colab. Ako
Beye wuMaTe TakKbB, MoOXeTe [a
BfleseTe [AUPEKTHO. AKO HsMmaTe
akayHT B Google, Tpsbsa pga cwu
cb3gajete TakbB, nNpean  aa
3arno4yHerTe.

3a pa cb3papeTe akayHT B Google:
oTuaeTe Ha accounts.google.com wu
cneppanTte CTbNKUTE 3a
perncrpauus.

Kbpe ce nuwe KoabT?

Bcnuku ynpaxHeHus no
nporpammpaHe B Mogyn 1 ca
nogroteeHn B TeTpapka B Google
Colab. He e HyXHO pa nuweTe Kof,
camMu — e nanonssaTe
npenBapuTenHo noaroTeseHa
TeTpaAka, KOATO CbAbpiXKa BCUYKMK
yrpa>KHEHUA U NHCTPYKLNN.

ETo Bpb3kaTa KbM TeTpagkaTa 3a
Moayn 1: Moayn 1 Colab Notebook

KakBo ga HanpaBuTe c TeTpagkaTa?

o OTBOpeTe Bpb3KaTa no-rope.

KnukHeTe BbpXy ,KonunpaHe B
Drive", 3a pa 3ana3nTe CBOA
pefakTupyeM eksemMnnap.

CnepBanTe MHCTPYKUNUTE B
TeTpagkaTa, KaTo usnbrHsABaTe
BCAKa KJ1eTKa C Ko, CTbIKa rno
CTbnKa.
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OBPA30OBATEJIHN MATEPUAJIN NPAKTUYECKHUN 3AAAYU
MO PYTHON U SCRATCH

PA3AEN 1.4 AONDB/IHUTEJIHW UHCTPYKUUU NPEAU AA 3AMNOYHETE

o M3nonsBanTe cCbBpeMeEHeH yeb 6paysbp - Chrome , Firefox, Edge wnun Safari.

YBepeTe ce, 4e umMaTe cTabunHa MHTEpPHET Bpb3Ka, Tbl KaTo Google Colab
paboTn N3LAN0 OHNANH.

[MpoyeTeTe BHMMATENIHO WUCTOPUATA U WHCTPYKUMUTE 3a BCAKA CTaHUWUS,
npean ga npuUCTolrfinTe KbM 3afda4daTa Mno rnporpamMmpaHe.

Bcska cTaHuuMA npegnara Tpyu HUBa Ha TPYAHOCT:
e OCHOBHO - MOAXOAALLO 3@ HAYMHAELLM.
CpepHo - ako nmaTe nsBecTeH onut ¢ Python.
TpyAHO- akO TbpCUTE HAUCTUHA CEPUO3HN Npean3BmKaTencTaa.
N3bepeTe HUBOTO, KOETO OTroBaps Ha BalUMTE YMEHUS.

e 1.M13nbNHABaNTE KNETKUTE C KOA MO pef, - HAKOWU YNpa>KHeHUs 3aBUCAT OT
npeaxogHuTe.

AKO ce 3aTpygHuTe, n3nonsesanTte npegoctaseHnTe Mogckasku" n ,H4actu ot
pelueHua" BbB BCAKO yrpaXKHeHue.

Cnepn kaTo m3nNbNHUTE pafeHa 3afada, onuTanTe pa NPOMEHUTe Kopa W
HabnogaBanTe Kak ce OTpassiBa Ha pesynrtaTta. EKkcnepuMeHTupaHeTo e eauH
OT Han-go6pPUTE HAYMHU 3a YYEHE.
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

M3TOYHULUU

ATpunbyLna Ha eMogXKUTa/UKOHU
1.To3n AOKYMEHT u3nonsesa cTaHAapTHM Unicode emMmopxuta, geduHupaHu oT
Unicode Consortium. KOHKpeTHUTE BepCcuUM Ha eMoXuTaTa MOXe p[da ce
pasnnyaBaT B 3aBUCUMOCT OT OfMepauymoHHaTa cuctemMa Ha noTpebuTtens.
Unicode Consortium (2022). N3BneyeHo oT:
https://unicode.org/emoji/charts/full-emoji-list.html

KHurn v ctatum
2.Russell, S., & Norvig, P. (2021). Artificial Intelligence: A Modern Approach (4th
ed.). Pearson. (A comprehensive textbook on Al concepts, including neural
networks, decision trees, and reinforcement learning.)

3.Géron, A. (2022). Hands-On Machine Learning with Scikit-Learn, Keras, and
TensorFlow (3rd ed.). O'Reilly. (Practical introduction to ML and neural networks
with Python.)

ETuka n obwecrtso B U
4.European Commission. (2019). Ethics Guidelines for Trustworthy Al A
framework for ethical Al development and deployment.)

5.UNESCO. (2021). Recommendation on the Ethics of Artificial Intelligence.

(Global guidelines on Al ethics, focusing on human rights and inclusivity.)

MporpamupaHe c Python 3a HaunHaeLwLn
6.Sweigart, A. (2019). Automate the Boring Stuff with Python (2nd ed.). No Starch
Press. (Beginner-friendly Python book with practical projects.)

JIMHKOBE KbM YYEBHU NMJIAT®OPMU

e TeTpagka 3a Moayn 1:
https://colab.research.google.com/drive/14VaJnlgo5habZ0-
N9jpz9nWZSVAw_Xwa?usp=sharing

e Od¢uuymnanHa pokymMeHTauunsa Ha Python:

e https://docs.python.org/3/ (OduumaneH cnpaBoOYHMK N YpOLLM 3a
e3unka Python.)
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OBPA30OBATEJIHN MATEPUAJIN NPAKTUYECKHUN 3AAAYU
MO PYTHON U SCRATCH

5’ NMPAKTUYECKO YNPAXHEHUE

CtaHumsa 1: MUCTEpPMO3HUAT NoJapbK - YACOBHUK, KOWTO NpaBu noeseye oT
TUKTaKaHe

OHec e 17-naT poxaeH aeH Ha AnnuH — mexay 6aknaea u 6anoHn ce Kpue egHo
MWUCTEPUO3HO MasiKo naketye. AiNnnH ce konebae ga ro oTBopu.

AWJIUH: , Kakso e ToBa, nesbo Cema?"

JNIENA CEMA: ,Hewjo cneuwmanHo, cKbna. baba kasBawie: ,To3n 4aCOBHUK UMa
Aywa."

ANNNH BHUMATENHO pas3onakoBa MakeT4yeTo. BbTpe TA HaMupa eneraHTeH cmapT
YaCOBHMUK C THOpKOaseHa Kaulka. M3BegHbX AUCNNeaT ceBeTBa.

AJIAPA (4acoBHUK®D®T): ,3apaBen, AnnnH! A3 cbMm Anapa — TBOSAT HOB MPUATEN C
N3KYCTBEH NHTENEKT!

ANNVH OTCKaya Ha3apf oT U3HeHaaa.
AWNWH: ,Ya... 4acoBHMUKBLT roBopu?"

NENA CEMA: , [ 0BOpn Ha BCEKN €3UK, KOUTO pasbupall. Anapa e TV NokKaxe Kak
BCbLYHOCT paboTu U3KYCTBEHUAT UHTeNeKT!"

ANAPA: ,[lpeactaBy cn, 4e CbM KaTto TBOS MO3bK — MMaM HEBPOHU, KOUTO Ce
yyaT, U CUHarncu, KOMTo rM cBbp3BaT. 3aefHo e OTKPUEM KaK MAalLUMHUTE ce yyaT
aa mucnart!”

OCHOBHO HMBO

KOOI :
NAME = INPUT ("WHAT’S YOUR NAME? ")
PRINT ("HELLO " + + "! I'M ALARA, YOUR AI FRIEND")

aweu :oLanHamad L0 LoeR
"019U0U 9 NUagqd 810 OLKOM 'eleanuHawodu alyeasuUousl] :excexdsdory
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OBPA30OBATEJIHN MATEPUAJIN NPAKTUYECKHUN 3AAAYU
MO PYTHON U SCRATCH

CtaHuua 1: MVICTepVIOSHVIHT noaapbvK - HaCOBHMUK, KOUTO npaBu noeeYvye OoT TUKTaKaHe

CPEJHO HHMBO

KoL :

print ("# Aylin's Birthday Planning &% ")

favorite food = input ("What’s your favorite food?
(Pizza/Kebab/Burger): ")

drink = input ("And what would you like to drink with that? ")

if favorite food.lower () == "pizza":
print("(ﬁ Alara says: Pizza is my favorite too!")
else:

print("g Alara says: " + + " sounds great!")

print ("And " + + " with that? Perfect combo!")

MULIp ‘PO0J~81110AR) :0LaMHamad Lo 1oeh
‘namrHawodu NHIToxg almmed 2 elalrol alMHeedU aLlaHUALO] ;exsexddol]

CtaHuua 2: HeBpoHHU MpeXu - Anapa ce cbbyXxpaa
Ha cnepBawaTta cyTpuH ANNNH cean B napka, rneganku Anapa.
AWUNWUH: ,3Haun... MUC/INLL KaTO MEH?"

ANAPA: ,lloutn! lNpeagcrtaBn cu, 4 MO3bKLT MU € KAaTo ronamMa ¢pabpuka 3a
MucreHe. IMam HEBPOHU, KOUTO ce y4yaT. Bux..."

AWIUH: ,3Haun e ce yuynm 3aefHo?"

ANAPA: ,/[a" — oTtrosapsa Anapa. ,[lo3HaBaM oCHOBUTe, HO 4Ype3 Teb ce y4ya aa
BuMXXKgaM cBeTa rnpe3 YoBELLUKN o4n."
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OBPA30OBATEJIHN MATEPUAJIN NPAKTUYECKHUN 3AAAYU
MO PYTHON U SCRATCH

CtaHuMAa 2: HeBpOHHU MpeXHu - Anapa ce cbbyXxpaa

OCHOBHO HMBO

KOnI :
print ("Should I buy a new game?")
print ("Rate from 0 to 1, where 0 = not at all, 0.5 = okay, 1

= very much")

savings balance = float (input ("How full is your piggy bank?
(0-1): "))
desire = float (input ("How much do you want the game? (0-1):

"))

def decision neuron (money, wish):
if money * wish >
return " YES, buy it!"
else:

return "x NO, better wait"

print (decision neuron (savings balance, desire))

G0 :0LauHamad 10 1Loeh
G'0 LO ONBLO
-OU 8 OlaunHaTegemnodu oleloy ' edunauniyde ad” LaHodgsH :excexsdoly
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

CtaHuMAa 2: HeBpOHHU MpeXHu - Anapa ce cbbyXxpaa

CPEJHO HMBO (UYACT I)

KOnL:
print ("Is it a good friendship?")
print ("Rate from 0 to 1, where 0 = not at all, 0.5 = okay, 1

= very much")

trust = float (input ("How much do you trust this person? (0-
1)y: "))

fun = float (input ("How much fun do you have together? (0-1):
"))

helpfulness = float (input ("How helpful is this person? (0-1):
"))

# Weights - what matters most in friendship?
weight trust = 0.5

weight fun = 0.3

weight help = 0.2

def friendship analysis(trust, fun, help):

inputs = [trust, fun, help]
weights = [weight trust, weight fun, weight help]
total = 0

for i in range (len (inputs)) :
total += inputs[i] *

return total
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OBPA30OBATEJIHN MATEPUAJIN NPAKTUYECKHUN 3AAAYU
MO PYTHON U SCRATCH

CtaHuMAa 2: HeBpOHHU MpeXHu - Anapa ce cbbyXxpaa

CPEJHO HMBO (YACT II)

KOn :
score = friendship analysis(trust, fun, helpfulness)
print ("Friendship Score:", score)

if score > 0.7:

print("ﬂ? True friendship!")
elif score > 0.4:

print("fb Good acquaintance")
else:

print("g' Maybe not the best friendship")

[11s1yBiom :oLanHamad 10 Loeh
‘ouJaL AW 0LOH19891099 OU TOXES U928 BLIXOHNK :exeexddol]

CtaHuua 3: [ibpBeTa Ha pelleHUATa — AeTEKTUBDT NO YUUWIULLHAA MapwpyT

AnnuH e Ha aBTobycHaTa cnupka. Banu abxa. Ta pasroBaps ¢ Anapa 3a NbTA CU
A0 yynnuuie.

ANAPA: VimaMm eaHa naed 3a TBOA yuynnuueH mapLupyt! Heka nsrpagmm gbpBo Ha
pelueHunsaTa."

Anapa M nomara Oa Hanpasu |/|36op - TOBa C€ Hapun4ya AbpPBO Ha pPELWLEHUATA.

AWUJIUH: ,CTpaxoTHo! Cera BuHaru wje 3Ham rno Ko nuT ga BbpBA" - Ka3Ba ANINH
PafoOCTHO.
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

CtaHuuna 3: lbpBeTa Ha pelleHUATa — AeTEeKTUBDHT MO YUYUIULLHUA MapLIpyT

OCHOBHO BWHO

KOOI :

weather = input ("How’s the weather? (sun/rain): ")

def school route(weather):
if weather == "rain":
return "ﬂ‘ Take the umbrellal!™
else:
return " ¥ "

print (school route (weather))

ie||@Jqwn ue 1NOYlIM 09 :0LduHamad Lo Loeh
Jnuea aH olelox ‘almaedu oaxe)| :exeexdsdoly

CPEJIHO HMBO

KO& :
weather = input ("Weather? (rain/sun): ")
bus coming = input ("Is the bus coming? (yes/no): ")

def plan route(weather, bus coming) :
if weather == "rain" and bus coming == "yes":

return "gg& Take the bus!"

elif weather == "rain" and bus coming == "no":
return "ﬂ‘ "
else:

return " R Walk!"

print (plan route (weather, bus coming))

jdaren alowocg : oLanHamad 10 1Loeh
"9HJOWOU 8'm LadaTenr owed ‘ea’m oaH 140AgoLae eH oMY : exeexdodol
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

CraHuusa 4: Knacupukauyua, 6asmpaHa Ha npasuna — Kak Spotify
MOXXe fia pa3bepe KaKkBO xapecBaTe
ANNNH N NpusaTenkaTto " JleHa cnywaT My3ukKa.

JNEHA: ,, Kak 3Hae TBOAAT 4YaCOBHUK, Ye xapecBam pok?”

ANAPA: ,ToBa e knacupukaumns, basmpaHa Ha npasuna! pynupam necHUTe no
cxoacTBo.”

JIEHA: ,ToBa e kaTto marus!“ - Bb3k/InKBa J1eHa.

AJIAPA: ,He e wmarmna" - nonpaBa s Anapa - ,[lpocTo pasno3HaBaHe Ha
3aKkoHomMmepHocTU. C BpeMeTo ce y4ya fa rnosHaBamM MY3WKaJIHUA TU BKYC BCE Mo-
aobpe."

OCHOBHO HMBO

KO[L :

song = input ("Describe your song: ... (e.g. guitar)")

def sort music(song):
if "guitar" in song:
return "¢ Rock"
elif " " in song:
return "/’ Pop"
else:
return "J¥ Other"

print (sort music (song))

a|qeadsuep : oLaMHamad 10 1oeh
"MHO8U LOoU OH390HMMQO BO UHO8U alMHIregAnHe] :exeexdotdoy

OnpocteHo [pynupaHe: B ToBa ynpaxHeHuMe rpynupame
cnywaTtennte Bb3 OCHOBa Ha TeXHUTE MO-U3PaseHn My3UKaHK
npegnoynTaHns. PeanHUTe CUCTEMMU C U3KYCTBEH UHTENEKT, KaTo K-
Means, u3MonsBaT MO-C/IOXHA MaTeMaTuka, 3a [fda Hamupart
BTOMaTUYHO NOTPEBUTENN CbC CXOOHM BKYCOBE.
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

CtaHuua 5: O6y4yeHue upes nogkpensaHe - YyeHe ypes Harpagu
ANNH cu Urpae c NpunoXxeHue 3a obyyeHne Ha Kyye Ha TabneTta cu.

AWJIUH: ,Kak ga Hay4a ToBa BUPTYyaJIHO Ky4ye KakBo fa npasm?"

AJIAPA: ,/lecHo e — 4pe3 Harpaau! Korato Hanpasu HeLljo npaBu/HO, Aav My
Harpaga. 1o To3n HayuH TO MOCTENEeHHO Ce Yy4Yu Kou [AEeNCTBUA CU 3acsyxkaBsar.
ToBa ce Hapunya obyyeHune 4ypes nogkpensHe!"

AWNWH: ,KaTo B yunnuiye — [obpu OLeHKN 3@ BEPHU OTroBopu?"

ANAPA: , ToyHo Taka! Ho Tyk Tu peluaBall KakBo e ,npaBuiHo". KyyeTto nsrnpobsa
pPasnyHM Hela mn 3arnoMHs Koe pabotun."

AWUNUH: ,3Hayn n T ce yyul KaTo CBOETO BUPTYyasHO Kyuye?" - nuta AWVH C
yCMUBKa.

AJIAPA: ,[lo HAkakbB HauynH - ga" - npusHasa Anapa. ,Harpagute paboTAT 3a
BCUYKUN, KOUTO ce y4yart."

OCHOBHO HMBO (YACT I)

KOJI :

import random

print ("Train your virtual dog!")

print ("Reward with a treat (1) or ignore (0)\n")

actions = ["Sit", "Lie Down", "Give Paw"]
probabilities = [0.3, 0.3, 0.4] # Starting values
disturb chance = 0.2 # 20% chance the dog does something else

def normalize (probabilities):
total = sum(probabilities)

return [p / total for p in probabilities]
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

CtaHuuma 5: O6yuyeHue ypes nogkpensaHe - YyeHe ypes Harpagm

OCHOBHO HMBO (YACT 1II)

KO- :
for round in range(l, 6):

print (f"\n Training session {round}/5")

# Dog chooses an action based on its preferences
action = random.choices (actions, weights= )
[0] # Gap 1

# Disturbance: Dog might do a different action

if random.random() < disturb chance:
possible actions = [a for a in actions if a != action]
wrong action = random.choice (possible actions)

print (f"The dog should do '{action}' but does instead:
" {wrong action}")
action = wrong action
else:

print (f"The dog does: *¥y {action}")

# User interaction with input check
while True:
user input = input("Give a treat? (l=yes, 0=no):
") .strip ()
if user input in ("1", "O0"):
reward = int (user input)

break

print ("Please enter only 1 or 0!")

index = actions.index (action)™)

jedamen sLawacg :oLamHamad Lo Loeh
‘elenou Ladaien onwed ‘efnol eH 190Agolge oxy :exsexotoy
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

CtaHuuma 5: O6yuyeHue ypes nogkpensaHe - YyeHe ypes Harpagm

OCHOBHO HMBO (YACT III)

KOn :
# Learning logic
if reward == 1:
probabilities[index] += = # Gap 2
print(" Dog is happy: 'That was good!'")
else:
probabilities[index] = max (0.1, probabilities[index] -
0.1)
print(")( Dog thinks: 'That wasn’t great...'")
# Normalize probabilities
probabilities = normalize (probabilities)
print ("Current learning values:", [round(p, 2) for p in
probabilities])

# Result display
print ("\n Training finished!")
for action, value in zip(actions, probabilities):

print (f" {action}: {value:.2f}")

favorite action =
actions[probabilities.index (max (probabilities)) ]
)

print (£"\n"* Dog's favorite action: {favorite action} /")

Z2'0 :Zz oLauHamad 10 1oeh

salll|igeqoJd :L oLanHamad 10 1Loeh

;oHaTedleH aag oLahAX 0L1eloX

‘eL100HLBOdDE MhULUBEA 80 eT edosdl OdUOM ) :Z edeexdsdoly
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

CtaHuua 5: O6y4yeHue upes nogkpensaHe - YyeHe ypes Harpagu

CPEJHO HMBO (YACT I)

KoL :
print ("Keep your plant alive!™)

print ("Actions: water, fertilize, do nothing")

plant state = {
"water": 5, # 0-10
"nutrients": 5,

"health": 10

def evaluate state():
water, nutrients = plant state["water"],
plant state["nutrients"]
if 3 <= water <= 7 and 3 <= nutrients <= 7:
return  # Perfect!
elif 1 <= water <= 9 and 1 <= nutrients <= 9:
return = # Okay

else:

return -1 # Bad

for day in range (7) :

print (f"\n--- Day {day+1l} ---")

print (f"State: Water={plant state['water']}/10,
Nutrients={plant state['nutrients']}/10")

action = input ("What do you do?

(water/fertilize/nothing): ")
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

CtaHuuma 5: O6yuyeHue ypes nogkpensaHe - YyeHe ypes Harpagm

CPEJHO HMBO (YACT II)

KOn :
# Perform action
if action == "water":
plant state["water"] = min(10, plant state["water"] +
3)
elif action == "fertilize":
plant state["nutrients"] = min (10,
plant state["nutrients"] + 3)
# Time passes - state decreases
plant state["water"] = max (0, plant state["water"] - 1)
plant state["nutrients"] = max (0,
plant state["nutrients"] - 1)

# Calculate reward
reward = evaluate state()

print (f"Reward: {reward} points")

if plant state["water"] == 0 or plant state["nutrients"]
== 0:
print ("« The plant has died!")
break
if plant state["water"] > 0 and plant state["nutrients"] > 0:

print(""“f Plant survived! Well done!")

| :Z olauHamad 10 Loeh

Z ‘1 olauHamad 10 1oeh

'MdgoT OHhAL1eLd0T Meu

909 OH 'MHUESTN 8H — egnH nanunandu e MXhO] :Z excexdsdoly
‘(eTedleH eHUBAMOMEIN) BELODMaY

WHUBLMHedX N eTOg BH EAMH MHUBWNLLO BE UMNhO] | eXEexddoly

r’

J Empowering Secondary School STEM Education with Al

Training and Resources for Students and Educators
2024-1-DEO3-KA220-SCH-000247346



OBPA30OBATEJIHN MATEPUAJIN NPAKTUYECKHUN 3AAAYU
MO PYTHON U SCRATCH

CtaHuua 6: KOHBOMIOL,MOHHN HEBPOHHU MpeXn: Kak n3KyCTBeHUAT
WHTENEeKT OTKpMBa pb6oBe B M306paXKeHUATa

AWNNVH pasrnexpga CHMMKarta cu.

ANAPA: ,Buxgam 1MHN, APKOCT U KOHTPAacTn - ToBa ca MOAT pbbose!
Korato Hewo ce npoMeHU, 3HaM: TyK 3arno4ysa HoB 0b6eKT.”

AJIAPA: 3a ga oTkpusa ToBa, N3nosi3Bam egnH MasibK TPUK. BUHarun cpaBHsaBam
ABa cbcefHu nukcesna. AKo ce pasninyasarT, ce rnosssiBa pbb. OnepatopnbT !=
O3Ha4yaBa ,He e paBHO" unu ,pas3sInyHo oT".

AJIAPA: ,Bcsska CHUMKa, KOATO MU rokKasBsall, My riomara ga ,Buxagam" rno-

agobpe" - obsicHABa Anapa. ,,TOYHO KakTo U TU Ce Y4YULU, a3 onnucBam CBeTa BCe
Mo-ToyHo."”

OCHOBHO HMBO (UYACT I)

KOJI :
def count edges (row) :
edges = 0
for 1 in range(len(row)-1):
if row[i] = rowl[i+1]:
edges += 1

return edges

print ("Alara's 4-row image")

# Enter 4 rows from the user
image = []
for n in range (4):

row = input (f"Enter row {n+l1l} (0 and 1, e.g., 100101): ")

row = row/[:6]

image.append (row)
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

CtaHuua 6: KOHBOIOL,MOHHN HEBPOHHU MpeXXn: Kak M3KycTBeHUAT
WHTENEKT OTKpMBa pb6oBe B M306paKeHUATa

OCHOBHO HMBO (YACT 1ITI)

KOOI :
# Count edges per row
for 1, row in enumerate (image) :
edges = count edges (row)
if edges > O:
print (f" Row {i+1}: {edges} edges")
else:

print (£" Row {i+1l}: no edges")

=j :0LanHamad 10 Loeh
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CPEJHO HMBO (UYACT TI)

Kon:

print ("Create your own 4x4 image!")
size = 4

image = []

# Input rows

for i in range(size) :

row = input (f"Enter row {i+l} (only and ., . G-
| b
row = list(row.ljust(size, " ")) [:size]

image.append (row)

print ("\n Your image:")

w for row in image:

print (" ".join (row))
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OBPA30OBATEJIHN MATEPUAJIN NPAKTUYECKHUN 3AAAYU
MO PYTHON U SCRATCH

CtaHuua 7: ObpaboTka Ha ecTecTBeH e3uk: Kak kKomnioTpuTe
pasbupaTt e3uka

ANnNnH nuwe cbobuieHne Ha JleHa: ,Xen, ToBa bewe cTpaxoTHo!”

ANAPA: ,Mora ga pa3no3Has ganav cu wacTtavBa, s4ocaHa uian HeyTpasHa -
TOBa ce Hapu4a aHasin3 Ha HacTpPOEeHMETO.

AJIAPA: ,TBouTe CbobLYEHNA MU rnoMaraT ga pasbupam rno-g4obpe YoBeELIKNSA
e3nk" — kasBa Anapa c 6narogapHocCT. ,.Yuum ce 3aegHoO - T Me y4YULl Ha
M3KYyCTBEH UHTEJIEKT, @ a3 ce y4a Ha YoBeLIKO obLyjyBaHe."

OCHOBHO HMBO

KOOI :

print ("Alara reads your mood!")

text = input ("Write something (e.g., .. that was great / ..
that was bad): ")

def understand(text) :
if "great" in text:

return "@ You’'re in a good mood!"
elif "bad" in text:

return

else:

return "l. Neutral."

print (understand (text))

«ikibue a1,noA €9, :oLeanHamad Lo Loeh
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OBPA30OBATEJIHN MATEPUAJIN NPAKTUYECKHUN 3AAAYU
MO PYTHON U SCRATCH

CtaHuuma 7: O6paboTka Ha ecTecTBeH e3uk: Kak komnioTpure
pa36upaT e3uka

CPEOHO HMBO

KOJI :
print ("Counting words like a language model!™)

text = input ("Write a sentence: ")

def count words (text):
words = text.split /()
return len ( )

print ("Number of words:", count words (text))

SpJOom :0LdUMHBamMad 10 Loeh
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OBPA30OBATEJIHN MATEPUAJIN NPAKTUYECKHUN 3AAAYU
MO PYTHON U SCRATCH

CtaHuua 8: Cuctemu 3a npenopbku: Kak YouTube 3Hae KakBo
MCKall aa rnepaul

ANNWH rnepa BngeokKnmnoBe Ha TabneTta cu.

ANAPA: ,[ToMHA KakBO xapecBall v rnpeanaram nogobHo cvabpxaHmne!”

AJIAPA: ,KonkoTo rnoBe4dye My rnokasBall KakBoO xapecBall, TOJIKoBa no-4obpu
npenopbvkn mora ga v gasam" - obsscHaBa Anapa. ,ToBa e napTHbOpPCTBO."

OCHOBHO HHMBO

KO- :
print ("Alara's video recommendation")
video = input ("What are you watching? (e.g., music video,

animal video): ")

def recommend (video) :
if "music" in video:
return "I Similar music videos!"
else:
return

print (recommend (video) )

.imau Buiylswos Ai], :oLamHamad Lo Loeh
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OBPA3OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

CtaHuua 8: Cuctemu 3a npenopbku: Kak YouTube 3Hae KakBo
MucKalw pa rnepatu

CPEJHO HHMBO

KOOI :
print ("YOUR YOUTUBE ASSISTANT")

print ("Find your perfect recommendation!")

name = input ("\nWhat’s your name? ")

print (f"Hello {name}! What do you 1like?")

favoritel = input ("Favorite Topic 1: ")
favorite?2 = input ("Favorite Topic 2: ")
user data = {
name: [favoritel, favorite2],
"Lena": ["Sports", "Gaming"]

def recommendation (user name) :
if favoritel in ["Music", "music"]:
return " JJ YOUR TIP: Top 100 Charts Mix!"
elif favoritel in ["Sports", "sports"]:
return "@ YOUR TIP: Best Goals Compilation!"
else:

return "BEYOUR TIP: Trending Videos!"

print (f"\n{recommendation ( ) r")

aweu :oLanHamad Lo Loeh
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

CtaHuua 9: lNMporHosa 3a BpemMmeTo - CnyyaitHa ropa (Random Forest)

ANNNH Noco4yBa YaCoOBHUKA CWU.
AWNUH: Kak BuHaru sHaew gasan MoxeMm Aa nrpaem HaBbH?"

AJIAPA: ,ToBa e MOAT ekcriepTeH ekun! Tpu yMHUN Cb3HaHUA BbTPE B MEH Ce
cbBeTBaT NomMexagy cum — TOYHO KaTo c/sydanHa ropal”

AWJIUH: ,Yay! 3Haun HaucTMHa uMmall TpMMa pasnnyHu ekcrneptu B cebe cn?"

ANAPA: ,[a! EgnHnAaT cnegu Temnepartypara, Apyrmat — obnauyute, a
TPETUAT — BATbpPA. 3ae4HO B3eMaMe Han-gobpoTto peleHne!"

AJIAPA: ,C BcsKa nporHosa ctaBam Bce no-to4yHa" — kasBa Anapa.
,ObpaTtHaTa T Bpb3Ka My rnomara fa yCbBbpLUEHCTBAM CBOUTE ekcnepTn.”

KakBo e cneumanHoto npu Cny4yanHute ropu (Random Forest): B
AENCTBUTENHOCT cllyyanHaTa ropa oby4dyaBa MHOro gbpBeTa, M3MNoNn3Baunku
NPON3BONIHO U3BPaHN AaHHU U XapaKTepuUCTUKU. HaweTo rnacyBaHe cumMmynupa
TO3U MPUHLMMN Ha ,KONEKTUBEH UHTeNeKT".
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

CtaHuua 9: lNMporHosa 3a spemMmeTo - CnyJyaitHa ropa (Random Forest)

OCHOBHO HUMBO
KO[I :
print ("AYLIN'S WEATHER EXPERTS")

print ("Three experts are consulting!")

temperature = float (input ("Temperature: "))

clouds = input ("Clouds (sunny/cloudy): ")

# Ask the experts

expertl = "Sun" if temperature > 20 else "Rain"
expert2 = "Sun" if clouds == "sunny" else "Rain"
opinions = [expertl, expert2]

decision = max(set (opinions), key=opinions. )

print (f"Forecast: {decision}")

1UN0o :oLauHamad 10 1Loeh
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKUN 3AOAHYU
MO PYTHON U SCRATCH

CtaHuua 9: lNMporHosa 3a BpemMmeTo - CnyyaitHa ropa (Random Forest)

CPEOHO HHMBO

KOOI :
print ("AYLIN'S WEATHER COMMITTEE")
print ("Three AI experts decide!")

temperature = float (input ("Temperature: "))
clouds = input ("Clouds (sunny/cloudy/rainy): ")
wind = input ("Wind (strong/weak): ")

# Three experts give their opinions

expertl = "Sun" if temperature > 20 else "Rain"
expert2 = "Sun" if = == "sunny" else "Rain"
expert3 = "Sun" if wind == "weak" else "Rain"
opinions = [expertl, expert2, expert3]

decision = max(set (opinions), key=opinions.count)

print (f"Forecast: {decision}")

Spno|o :oLamHamad Lo Loeh
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKUN 3AOAHYU
MO PYTHON U SCRATCH

Enunor — BTopuAT nogapbkK

HAakonko meceu,a No-KbCHO.

ANNnH cegn Ha 60poOTO €K, Anapa CBeTU Ha KUTKaTa N. B KyxHATa ce yyBa
TpakaHe Ha cbaoBe — nens CemMa e Ha rocTn u NpuUroTea Bypek.

AWUNWH: ,3Haew nu, Anapa" — ka3Ba ANNIUH C yCMUBKa — ,,KOrato Mu T1e
nogapunxa Ha pPoXaeHnsa Mu AeH, HAMax HMKakBa npeacraBa 3a U3KYCTBEHUSA
WHTENIEKT. A cera... usrpaxagam nbpBUs CU MasibK MPOEKT M pasbupam Kak

mn

SMmucaui”,

Anapa npumurea ropgo. ,,Tm He camo pasbpa N3KyCTBEHUA UHTENIEKT — TU U
MeH Me Hayuun ga ,Mmucna" no-yosewku."

B 1031 MOMeHT nena CemMa BAM3a ¢ MalbK YBUT NOA4apPbK.

NENA CEMA: ,Ckbrna Mos - Ka3Ba TA HEXHO - BUAAX KOJIKO MHOIO CWY Hay4unia
npes rnocnegHute meceun. baba 6u kaszana: ,BabxHa Agylwa Ha 4YacoBHUKA."

ANnuH oTBaps nakeTta. BbTpe e obMKHOBeHa TeTpagka. Ha nbpBaTta cTpaHuya,
HanMcaHo C KpacuB Noyepk:

.A306peTaBan cbC cbpLe.
[lporpamupait c Kypax.
Mwucnn kato Anapa -

HO YyyBCcTBaw Kato ANInNH."

ANNnH ce ycMuxsaa.

AWUJIUH: ,ToBa e Han-xybaBuAT nogapnbk, nesbo Cema."
N1 CEMA: ,He" - ka3zBa CeMa, JOKOCBalKn A J1€KO no rvpaute. ,Haii-

T nojapbk Beye e Tyk."
KPAN
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKUN 3AOAHYU
MO PYTHON U SCRATCH

PE®JIEKTUBHU BBIPOCU

OTpeneTte manko BpemMe, 3a Aa NOMUCIINTE BbPXY HAay4eHOTO B TO3U MOAVYIT, U
oTroBopeTe Ha cnegHnTe BbMNPOCU.

Pa3bupaHe Ha U3KyCTBEHUSA UHTENEKT: Kak ce npomMeHun BaleTo pasbupaHe
32 U3KYCTBEHUA UHTENEKT cnef 3aBbpllBaHETO Ha To3M Moayn? KaksBo BU
U3HEeHada Ha-MHOro B HayuHa, MO KOMTO CUCTEMU C UBKYCTBEH MHTENEKT
KaTo Anapa ,MucnaT"?

HeBpOHHU MpeXu U B3eMaHe Ha pelweHus: B CTtaHuua 2 pasrnegaxTte Kak
HEBPOHHUTE MpPEeXW M3nonseaT Terna, 3a fga B3emaT pelweHusa. MoxeTte nu
Aa rMocouynTe peanHa XuUTencka cuUTyauus, B KOATO MNpeTernate pasnnyHu
dakTopn, Npean fa Hanpasute M3bop? 1o KakbB HauYMH TOBa MpuUnYa Ha
HauMHa, N0 KONTO U3KYCTBEHUAT UHTENEKT B3eMa pPeLleHuns?

ETnyHm cbobpaxeHus: B xoga Ha moayna 6sxa noBgurHaT peauvua eTuyHm
BbMNPOCK, CBBbP3aHN C U3KYCTBEHUSA MHTENEKT. 3aLl0 € BaXXHO [a ce MUC/IM 3a
eTukata npu paspaboTBaHETO U M3MNON3BAHETO Ha W3KYCTBEH MHTENEeKT?
[MocoyeTe eguH npumep 3a eTuyeH npobseM, CBbP3aH C WU3KYCTBEHUA
WHTENEeKT B eXegHEeBUETO.

YuyeHe ype3 B3ammMmopencTeue: Anapa ce yyum OT B3aMMOLENCTBUATA CU C
AnnunH. Kak cnopepf Bac CUCTEMUTE C U3KYCTBEH UHTENEKT B peanHna XXnBsoT
- KaToO CUCTeMM 3a MNPenopbKWM WN rNacoBWM aCUCTEHTUM - cCe y4yaT oT
B3aMMOLENCTBUATA C NnoTpebuTennute? Kom ca nonsnute n puckoBeTe OT TO3N
BUL y4YeHe?

N3KyCTBEHUAT MHTENEKT BbB Bawma CBAT: Kbe ce c6bcKBaTe C U3KYCTBEH
WHTENEeKT B exeaHeBneTo cu? N3bepeTte egmH npumep (Hanpumep couunanHu
MPEXWN, CTPUAMUHT YCNYTU WU UHTENUITeHTHU YCTPONCTBa) M 06ACHeTe Kak
TOM M3MON3Ba HAKOSA OT KOHLUENUUUTE Ha W3KYCTBEHUA WHTENEeKT, KOUTO
HayumxTe B TO3M MOy
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKUN 3AOAHYU
MO PYTHON U SCRATCH

TECT (Bceku BbNpPOC MMa caMO eAWH BepeH
OTroBop)

1. KakBo e Anapa?

a) Han-pobpaTa npuatenka Ha ANNKH

6) O6GUKHOBEH BYAUMTHUK

B) I3KyCTBEH MHTENEKT B CMapT YaCOBHUK
r) Jlenata Ha ANNnH

2. Kos KoHuenuua OT nporpamMupaHeTo e BbBeaeHa B CtaHuuA 2 3a
B3eMaHe Ha pelleHue Bb3 OCHOBa Ha MHOXECTBO MpeTersieHn BXO[HMU
AaHHN?

a) AbpBeTa Ha pelweHunaTa

6) ObyyeHune c noakpenaeHue

B) HEBPOHHU Mpexn

r) Knacuoukayunsa, 6asmpaHa Ha npaBuna

3. CtaHuuma 3 ,[1eTeKTUBDBT NO YYUIULLHUA MapLIpYT" € OCHOBHO 3a ...
a) My3uKanHu npenopbKun

6) MnaHuMpaHe Ha MapWpyT C NOMOLW,Ta Ha AbpBETa Ha peleHnaTa

B) PasnosHaBaHe Ha n306paXxeHuns

r) ObpaboTka Ha e3unk

4. Kak Anapa knacudpuumpa gapeHa neceH kato ,non" B CtaHuusa 4?
a) AKO cbAbpXKa KMuTapa

©) AKO e cunHa

B) AKO e nogxoasiia 3a TaHum

r) Ako e Ha Tennbp CynodTt

5. KakBo cumynupa ynpaxHeHueTo ,puxa 3a pacteHusa" B CtaHuua 5?
a) PasnosHaBaHe Ha n3obpaxeHus

6) ObyyeHMe 4Ypes NogKpensHe Cc Harpaau

B) HEBPOHHU Mpexn

r) AbpBeTa Ha pelweHnaTa
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKUN 3AOAHYU
MO PYTHON U SCRATCH

TECT (Bceku BbNpPOC MMa caMO eAWH BepeH
OTroBop)

6. Kak Anapa oTkpuBa pbb6oBe B usobpaxxeHme B CtaHuua 6?
a) KaTto cpaBHsBa cbCegHN MUKCENN 3a pasnku

6) KaTto 6bpoun 6ennte nukcenu

B) KaTo nsnonsea rnacosm KoMmaHgmu

r) Kato nuta notpebutens

7. B CtaHuusa 7 (,06paboTka Ha ecTeCTBeH e3MUK") HAaCTPOEHUEeTO Ha
TeKcTa ce pasno3HaBa 4ypes...

a) MIsaMepBaHe Ha Ob/IXXKNHATa Ha TeKCcTa

6) TbpceHe Ha KOHKPETHU KNYOBU AYMUN KATO ,CTPAXOTHO" Unin ,owo"

B) MpoBepkKa Ha rpamMaTukaTa

r) AHanus Ha wpudTa

8. KakBo npaBu cuctemarta 3a npenopbku B CtaHuusa 8?

a) Cb3gaBa NpPOrHOsun 3a BPpeEMETO

6) Mpepnara BUAEOKINMOBE Bb3 OCHOBA Ha MHTEpPEecuTe Ha notTpebutens
B) PasnosHaBa noyepk

r) Boan poboT npes3 nabupuHT

9. Kak ,CnyvaiHaTa ropa" B CtaHuua 9 B3ema pewieHue?

a) CaMo eguH ekcnepT peluaBa

6) Ypes oeMOKpPaTUYHO rnacyBaHe Ha MHOXeCTBO ,AbpBeTa”
B) YUpes nponsBofieH nsbop

r) Ypes Abn6oKM HEBPOHHN MPEXMU

10. Ko# nporpamMmeH e3nkK ce u3nosisaea BbB BCUYKU NpeausBuKaTencTea no
nporpamMmupaHe?

a) JavaScript

6) Python

B) N1GL1B

r) C++
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKUN 3AOAHYU 2
MO PYTHON U SCRATCH

MOYJ 2: U Eckenn ctass c MUCUA 3a
OTKpUBaHe Ha CbKpPOBULLE U pelLlaBaHe
Ha 3aragkKa c KajsKkynaTtop

BbBEAEHUE

Hskora 4yannun nu cTe ce Kak BalUAT CMapTHOH 3Hae KoW BUAEOKIMNOBE MOXe A3
BM XapecaT? Llenta Ha HacToswWMa MOAyNn € Aa BbBeAe OCHOBHUTE KOHLEnuuu,
06SCHSBALLM KaK U3KYCTBEHUAT UHTeNeKT (UMW) ,MuUcnn”, B3ema peLleHnst 1 ce yuu
OT faHHW. To3uM Moayn npefocTaBs TeopeTuMYHa OCHOBa, KOATO CBbp3Ba
MaTeMaTuKaTa, Nnormkata u TBOPYECTBOTO Upe3 aHraxwupauw,o, 6asmpaHo Ha urpu
y4yebHO npexunBsBaHe.

[0 Kpas Ha To3n Moayn wWe npugobueTte cnegHUTe 3HaHUA U YMEHUS:
MaTemMaTnuyecka KoMneTeHTHocCT: LLle npugobueTe no-rossiMa yBepeHocT
npun M3BbpPLUBaHE Ha OCHOBHU apUTMETUYHU orepauuun, we pasbepeTte no-
3a4bN160YEHO NOHATUA KaTO CpeaHN CTOMHOCTU, MPOLEHTU U CbOTHOLLEHUS,

e usrpaguTe yMeHUs 3a U3Non3BaHe Ha KankynaTtop Mpu pellaBaHe Ha
3ajauu

7
Flo

KpUTUYHO MUCNIeHe M NIOrMYHO MUCNEeHe: Llle yrnpaXH1UTe cBOeTO NIOrMYHO
MUCIIeHe, [O0KaTO paskoaMpaTte YUKM U B3MaTe pelleHNs Bb3 OCHOBa Ha
fageHuTe gaHHu. Cblio, Wwe noaobpuTe yMEHUsiTa CU 3a pellaBaHe Ha
npob6nemMu ce 4ypes npunaraHe Ha MaTemMaTuKa B NPaKTUYECKN CLLeHapum U
Mb3enu.

B3eMaHe Ha pelweHusa: Ypes pelwaBaHe Ha 3adayv, CBbpP3aHM C
Knacuoukauma (Hanp. onpepensHe KoM 06eKT OoTroBaps Ha [AajeHo
onucaHue), We u3rpaguTe 3HaHUa U YMeHUs 3a B3uMaHe Ha MHGOPMUpaHU
peLleHna Bb3 OCHOBA Ha YMC/IOBM JaHHM M NOTMKa.

N o)
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKUN 3AOAHYU
MO PYTHON U SCRATCH

OBPA3OBATEJIHU MATEPUAA

PA3QEN 2.1 KAKBO CE KPUE 3A[ ECKEWUMN CTAATA C U3SKYCTBEH UHTEJIEKT?

M3KYyCTBEHUAT MHTENEeKT MoXe pAa b6bae onpefeneH Kato CnocobHOCTTa Ha
MallMHUTE [Aa W3NbJHABAT 3adadn, KOUTO OOMKHOBEHO W3NCKBAT YOBELUKU
WHTENEeKT - KaTo pasCbXAeHue, pelwaBaHe Ha npobnemMn, yyeHe wUnNn
pasno3HaBaHe Ha 3aKOHOMepHOCTW. MaTemaTukaTa € B OcHoBaTa Ha WW:
BEPOATHOCTUTE, CTaTUCTMUKATa M florMkata nomMaraT Ha KOMMOTpUTE fa B3emaTt
pEeLEeHna Bb3 OCHOBa Ha [aHHW, a He Ha WMHTyuuuA. [JaHHUTe OT CBOA CTpaHa
AencrteaT KaTo ,ropuso” Ha N: KONKOTO noBeye KayeCTBEHU OaHHM Ca HalUYHK,
TONIKOBa no-gobpe cncrtemaTta oTKpMBa 3aKOHOMEPHOCTW U NpaBn NPOrHO3W.

B Tto3n mopyn we pasbepete kak MM m3snonsea pascbXgeHne, BEPOATHOCTU U
yuyeHe, 3a Aa pellaBa peanHu npobnemMm No TBOPYECKN HAUMHW.

3a pga pasbepeM Te3nm upen, We pasrnegaMe YeTupu KAKYOBM NPUHLMNG,
npeacTtasAwmM HaymHa, no konto N ,mucnn®:

BbaiecoBa MpeXxa (Cblwo Mpexa Ha beic) — nomara ga ce npegswxgar
pesyntaTn Npu HecurypHa nHeopmaums.

K-cpegHu ctonHocTu (K-Means Clustering) - rpynupaTt CXOAHW OaHHK, 3a
[a OTKPUAT 3aKOHOMEPHOCTU U BPbH3KMW.

MeToau Ha MoHTe Kapno - 13non3esaT cry4yarHu eKCrnepuMeHTU 3a OLeHKa
Ha BEPOATHOCTU N NpaBeHE Ha MNMPOrHo3un.

Xeb6oBO oOOyuyeHMe - r1okasBa KakK BpPb3KUTE CTaBaT MO-CUJTHU 4pes
NOBTOPEHME, TOYHO KaTO MO3bKa HM NpK YCBOSABaHE Ha HOBWU 3HaHUA.

PA3AEN 2.2 PASBUPAHE HA U HYPE3 NMPOCTU UEUN

Upes Te3nm npocTn wunagen uwe pasbepete, 4ye UM He ce cBexpga camMo A0
nporpammpaHe. Tor BK/IKOYBA NNOrMYECKO pa3CbhbXaeHne, pelaBaHe Ha npobriemMu m
TBOPYECTBO. Te3un NPUHLUNN We BM BOAAT Npe3 BCeKM eTan Ha N eckenn cTasTa,
KbOEeTO BCAKO NPeau3BMKaTENCTBO e pasKpue Kak U3KYCTBEHUAT UHTENEKT ,Cce
yuu upes gencreune”.
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Tesn yeTnpu ngen nokassat Kak M cbyeTaBa normka, MatemMaTuka n TBOPYECTBO,
3a [ia ce yuu 1 B3eMa YMHU pelleHus. TOYHO ToBa Le npaBuTe, LOKATO pellaBaTe
Nb3ennTe B NpukNtoYeHmeTo ¢ Tasm M eckenn ctas!

» Llenta Ha UM He e ga 3amecTu XopaTa, a A,a YCU/IN YOBELUKUTE CNOCOBHOCTH. "
— OQen-d®en Jin (CtaHdopackn yHMBEPCUTET, u3cnegoBaTen B obnactra Ha
N3KYCTBEHUNA NHTENEKT)

M3TOYHHULUUA

M3KyCTBeH UHTEeNeKT N B3eMaHe Ha pelueHund

1.Russell, S., & Norvig, P. (2021). Artificial Intelligence: A Modern Approach (4th
ed.). Pearson.

BepoATHOCTH, CUMYNaLLUA U YYEHE

2.Shalev-Shwartz, S., & Ben-David, S. (2014). Understanding Machine Learning:
From Theory to Algorithms. Cambridge University Press.
-> OCHOBW Ha MaLUNMHHOTO OBYy4YeHMe, KITbCTepU3aLmsa U yuyeHe OT JaHHW.

3.Khan Academy. (n.d.). Statistics and probability.
https://www.khanacademy.org/math/statistics-probability

- [lpoCcTM N [OCTbMHM OBACHEHWS Ha BEPOATHOCTU, CPefHM CTOMHOCTU W

cuMynaumm.
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JINMHKOBE KbM YYEBHU NMJIAT®OPMU

AKO uckaTe ga nNpoab/HKUTe Aa HayyaBaTe 3a U3KYCTBEHUA MHTENEKT no 3abaBeH
W OOCTbMNEH HauuH, Te3n oHManH nnatoopmMm ca 4vygecHo Hayano! MoxxeTte pa
urpaeTe, Oa ekcnepumMeHTMpaTe U fa macnegBate Kak KOMMTPUTE ce yyaT ga
pasnosHaBaT M306paXKeHus, 3BYLUM WM 3aKOHOMEPHOCTM — TOYHO kaTo B LA
Eckenn cTasaTa. BcAka Bpb3ka BKAKOYBA KpaTKM LENHOCTW, KOUTO BU nomaraTt Aa
pasbepeTe kak pabotn NN B peanHUsa XUBOT, AOKaATO MNpogbrkaBaTe fa yuute
ypes yrnpa>KHeHUsa 1 npakTuKa.

e Google Teachable Machine - nHTepakTuBHa nnaTpopmMa 3a obyyeHmne Ha NPOCTU
MOZESIN C U3KYCTBEH MHTENEKT C U300paXKeHuns, 3ByLN UK NO3N.
https://teachablemachine.withgoogle.com/

e Khan Academy - VI3KyCTBEH UHTENEKT N MaLIMHHO OByyeHune - 6e3nnaTtHu
ypouwu, ob6ACHABaLLN OCHOBHUTE KOHLeNUun Ha NN ypes exxegHEBHU NMPUMEpPMU.
https://www.khanacademy.org/computing/computer-science

e Al 3a okeaHute (Code.org) - 3abaBHa MHTEpPaKTUBHA OENHOCT, NPU KOATO
yyeHunuute obyyasat MM ga nouncTea okeaHa, KaTo Hay4yaBaT 3a faHHUTE U
npuctpacTuaTta. https://studio.code.org/s/oceans

e Machine Learning for Kids - nnatdpopma, KOATO N03BOJISABA Ha YYeHMLUMTE da
eKcrepumMeHTumpart ¢ mogenn Ha I v ga rn nanonseat B NPOeKTn B Scratch.
https://machinelearningforkids.co.uk/

e |IBM SkillsBuild 3a yyeHuum - 6e3nnatHa oHNarH nnatdopma 3a obyyeHue,
npepgnarawa oCHOBHU Kypcose no M 1 paboTa ¢ flaHHU C 3HAYKU U
cepTudukaTu. https://skillsbuild.org/students

e Google Al Experiments - KONeKUUs OT MHTEPAKTUBHN MHCTPYMEHTHN, NOKa3BaLLK
Kak MW pasno3HaBa 3aKOHOMEPHOCTU, 3BYLM N OBUXEHMUE.
https://experiments.withgoogle.com/collection/ai
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NMPAKTUYECKO YNPAXHEHUE

BbBepeHue: Uctopuara

Oo6pe pownu B UN Eckennn ctaaTal

Bue cTe yacT oT oTbop Magu nscnenoBaTenn, Tbpcewm CbKpPoBULLE, 3aKTIFOYEHO
3ag 4-undpeH undpos KaTuHap. 3a ga ro oTBopuTe, TpAbBa fga npemMuHeTe npes 4
CTan, NaseHn OT uYeTupumMa nasayn, BCEKU OT KOUTO MpencrtaBda MNpUHLMN Ha
N3KYCTBEHUA UHTENEKT:

o BepoAaTHocTH (BaiecoBu Mpexn)
e KnbcTepusauma (K-cpegHn CTOMHOCTH)
e Cumynauusa (MeToamn Ha MoHTe Kapno)

o XeboBo 06yyeHne

BawaTta mMmucua e ga npeopgoneeTe rnpean3BnuKaTesniCctBata Ha BCAKa CTaHUWUA, [Aa
pewnTe 3agavnTte n ga nonyduTe KOMbOUHauKnaTa, KOATO oTBapsa KaTuHapa. Bcaka
CTaHUuA CbAbpXKa obsAcCHeHune Cc KpaTKn ynpa>HeHund n dunHanHo
npean3BnKaTesiICTBO Mo nporpamMmpaHe B TP HMBa Ha TPYAHOCT, KOETO LWe BN faje
efHa oT LI,I/Id)pI/ITe, Heobxogumm 3a OTBapAHE Ha KaTUHapa.

CtaHuua 1: bailecoBu MpeXxu

baiecoBaTa MpeXa € MaTeMaTn4eCKn MOoLe, KOMTO M3MN0N3Ba BEepPOATHOCTHU, 34
[a B3eMa pelleHusa Unu nporHo3n, Korato He uanata MHpopmauma € U3BeCTHa C
TOYHOCT, TOECT KOorato € Halumue HeCUrypHocCT.

MuHu-npepuseukartencteo 1 - CtaHuusa 1: JlecHaTa Knovanka

MNpencTaBeTe cu, Ye nckaTe Aa pasbepeTe fann MoXxeTe fa OTBOPUTE YMCNOB
KaTUHap B eCKenn cTas.

Cbooutue A: Cnegmn - ViMa HAKOJNIKO CKPUTU ynuku. KonkoTo
noBeye HamMepuTe, TONKOBA MO-N1ECHO LLe OTBOPUTE KaTUHapa.

CbbuTtue B: NaTtaHka - Vma rataHka, KoATO faBa yucraTa 3a
KOMBUHaumnATa. KONKOTO noBeye ynkKn HaMmepuTe, TOSIKOBa Mo-
NTECHO € fa g pewuTe.

Cbbutue C: KatunnHap - [lanu e MoOXeTe fa pelmTe nbiena u
Ja BbBefeTe uucnata B KaTWHapa 3aBucuM OT 6pos Ha
HaMepeHnTe YIIUKW.

r’
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MuHu-npegussukartencteso 1 - CtaHuus 1: JlecHaTa Knovanka

Open lock - C

Riddle solved - B

Qurypa 2 [MbT Ha peLleHns n BePOSATHOCTU: OT HaMupaHe Ha yIIMK1 40 OTBapsiHe Ha KaTuHapa.
N3TOYHMK: MoHWKa MopeHo

3abenexka: nuncea nonoBuHaTa oT rpadukaTa, CbOTBETCTBALLLA Ha BEPOATHOCTTA
[a He 6baaT HaMepeHu YUKW,

UHCTpyKLUK:

AKO HamepuTe ynukmTe (BepoATHocT 0,8) u pewmnTe rataHkaTta (BepoaTHocT 0,9,
aKo CTe HaMepwnn YnuKUTEe), KakBa € BepOsATHOCTTa fa OTBOPUTE KaTuHapa
(BeposTHOCT 0,95, ako pewmnTe rataHkaTa)?

MNbTAT KbM pEeLeHMeTO ce CbCTOM OT peanla BEpOATHOCTU, KOUTO TpsbBa Aa ce
YMHOXaT.
OTtroBop: P(OTBOpeH kaTnHap) = 0,8 x 0,9 x 0,95

Bbnpoc: KakbB pesyntat 6uxTe MOAyuYunu, ako cbbepeTe BCUYKU Bb3MOXHU
nbTUWa?

OTroBop: 1, Tb KaToO BCEKM MbT NpefcTaBA BEPOATHOCTTA 3a HacTblNBaHe Ha
onpepfenieH cueHapun. BepOATHOCTTa fa HacTbnM eAuH OT BCUYKM Bb3MOXHMU
n3xogu e BuHarum 1.

Mpasuno Ha banec

[10 TYyK BUASIXME KaK MOXEeM f[a HanpaBuM NPOrHo3a, HO KakBO Ce CJy4YBa,
aKo norfnegHeM pesynTtaTa U MCKaMe fa 3HaeM BEepOSsiTHOCTTa, ye e bun
cnenBaH onpeaeneH NbT?
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MuHu-npegussukatencTeo 2 - CtaHuua 1: KopuaopsbT Ha ycnoBUaTa

HamunpaTe TaHCTBEH KOpMO0P C NopefHa raTaHka Ha cteHaTa: ,OT BCUYKM MbTH,
B KOMTO CTe peLlnnv raTaHkaTa, KakBa € BEpOATHOCTTa Aa CTe HaMepusnn yimkKnTe
npegBapuTenHo?”

C apyrn gymu, uckame ga WM34MCAnMM BepPOATHOCTTa Ha C cnpsmo B (koeTo e
pa3nMuyHO OT BepoATHOCTTaA Ha B cnpsamo C). Tpsabea ga nsnonssate NMpaBunoto
Ha baiec:

UHcTpyKLUK:

MbpBo TpsibBa Aa M3YMCIUM BEPOATHOCTTA B=v 1 C=+v, KaTo BCUYKM NMbTULLA
3aBbpluBaT ¢ B=v 1 BCMYKM Te3n 3aBbpuBaT ¢ C=v. 3a Aa onNpoCTUM HellaTa, BU
JaBamMe rotosuTe nsymcnendus: P(B=v) = 0,76; P(C=v) = 0,734.

Cera Tpabsa camo ga npunoxum lNpasunoTo Ha banec ¢ popmynara:
P(B=v if C=v) = [P(C=v if B=v) * P(B=v)] /| P(C=v)
€860
=¥2,°0/[92°0 « G6°0] = (~=0|~=4d)d :dogoiLQ
MpeanseukatencTBo 1 - MasutenaT Ha BEPOATHOCTUTE
CTurHann cTe [o nbpBaTa cTad - 3anaTta Ha [lasutensa Ha BEPOATHOCTUTE,
MUCTEpPUO3Ha 3aNa, OocBeTeHa OT uuoposm o¢aknin. B LeHTbpa CTOU LPEeBEH

CaHObK, MOKPUT C MHOI0 CKbMOLEHHN KaMbHWU. Toraea nasnTenAaT - XxonorpamMma Ha
CTap MbX - B/ Ka3Ba:

», CaMO Te3un, KOUTo pasbupaT HECUrypHOCTTa, Lie MoraT fAa OTKPUAT [anu
CaHABbKbBT CbAbpXKa 3naTo. BepoaTHOCTTa € KMoYbT”

BawaTta Mucus e ga n3umcnamte BepOATHOCTTA CaHAbKBLT Aa CbAbpyKa 3NaTo, KaTo
Ce OCHOBaBaTe CaMO Ha TOBa, KOETO MOXeTe fa BMAUTE, U3M0oN3Bakn ONpPoCTeH
mopen Ha bailecoBa MpeXa.

CueHapmit: KakBa e BepOSITHOCTTa TO3M TeXbK, 6/MecTsl, CaHAbK Aa CbAbpXa
3nato? bpBUST OeceTMYeH 3HaK Ha oTroBopa We 6bae nbpBaTa undpa Ha
KaTuHapa.

e 3HaeTe, Ye 30% oT 6GnecTAWMUTE CaHADbLU CbAbPXAT 3N1aTO, a
70% - KAMbHM.

e CaHabuuTe, CbAbPXKALLM 351aTO, ca TeXKU B 80% oT cnyyauTe.

e CaHOobuUTe, CbAbPXKALLM KaMbHU, ca TeXKU B 40% oT cnyyauTe.
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NMpepussukatencTteo 1 - [laauTenaT Ha BEpPOATHOCTUTE

OCHOBHO HUBO: HapucyBanTe bailecoBaTa Mpe)Xa Ha XapTusa U MU3nosns3sanTe
Kankynatopa, 3a fa noayynte oTroBopa. YAUKa: HY>XXHWU ca BU caMo 2 cbbutumsa (A
n B) un NMpasunoTo Ha banec.

CPEAHO HUBO: lMonbnHeTe HeMb/IHMA KOf4, 3@ fa pewnTe 3ajadaTta. [JobaseTe
CaMO BEPOATHOCTUTE U MaTEMATUYECKUTE CUMBOJIN 3a onepayunTe.

OCHOBHO HMBO

KOOI :

p _gold =

p stones =

p _heavy if gold =

p_heavy if stones =

# Calculate the probability that it is heavy
p _heavy = (p _gold “operation” p heavy if gold) + (p_stones

"operation" p heavy if stones)

# Calculate probability of gold given that it is heavy
p_gold given weighed = (p_gold "operation" p weighed if gold)

"ooperation” p weighed

print ("Probability of gold given heavy:",
round (p _gold given weighed, 2))

TPYOAHO HUBO: Hapucysante barnecoBaTa Mpexa WU Cb3ganTte cBoM COBCTBEH
KO[, 3a pellaBaHe Ha 3ajavaTa.

Empowering Secondary School STEM Education with Al
Training and Resources for Students and Educators
2024-1-DEO3-KA220-SCH-000247346




OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKUN 3AOAHYU
MO PYTHON U SCRATCH

CtaHuua 2 — Knbctepusauusa no K-cpegHu

K-cpeaHuTe CTOMHOCTWN € anropuTbM, KONTO rpynupa faHHUTe B KaTeropun Bb3
OCHOBa Ha cxoacTBO. 3a fa pasbepeM ToBa, Heka pasrnefamMme enuvH rnpumep.
MNpepctaBeTe CWU, 4Ye CTe U3MepBanuM TemnepaTypaTa MNOYTU BCEKU [LAeH OT
rogvHaTa v MckaTe fa 3HaeTe Ha KOW Ce30H CbOTBETCTBA BCsKa Toyka. ToBa e
Taka HapeyeHnAT npobnem Ha KnacupukaumnaTa.

MuHu-npegussukartencteo 1 - CtaHyua 2: Kpuctanute B Kopugop

[Mlo NbTA KbM crefBallaTta CTafd HamumpaTe HAKONKO KpucTana Ha nopa. Bceku
KpuUCTan nma gBe 4yucrna: APKOCT M 4YucToTa. [pynupanTe Tesnm Kpuctanu B ABe
oTAeNnHM rpynun cnopepn TeXHUTE XapaKTepuCTukun.

UHcTpyKLUK:

e HapwucysanTte gBe ocu (x, y) n otbenexete toukute: [1,5], [4,1], [3,5;
01, [2,4], [0,5; 5], [0,5; 5], [5,2].

e [lpepcrtaBeTe CU, Ye UckaTe gBe rpynu nnum knbcrtepa (k=2). Knge
BuXTe NOCTaBUAN HayaleH LeHTbp Ha BCAKa rpyna (ueHTpoup,)?

e [lpnceoeTe BCEKN KpUCTaN KbM Haln-6n3KNSA LEHTPOUA.

[z 's]'[o's el ‘[I'v] :z dnouo *[g ‘g 0] ‘[S ‘s'0] ‘[¥'z] ‘[G'L] ;1 dnoug :dogolLQ

K-cpeoHuTe CTOMHOCTM aBTOMaTU3MupaT npoleca Ha popMuUpaHe Ha rpynu, Taka
Yye BCSKA Aa MMa ,LeHTbp" (LeHTpoua), NpeacTaBnaBall, CpegHUTe CTOWHOCTU Ha
XapaKTepUCTUKUTE Ha Tasu rpyna.

.Kak pa6otu K-Means*
o N3bepeTe 6pos Ha knbcTepute (k=n).
o MNMocTaBeTe K LLeHTpounga NpoMs3BOSIHO B paBHUHATa, NO €4ANH 3a BCAKa rpyna.
o Bcska Touka B paBHMHATa ce NpUCBOSiBa KbM Hal-6M3KNS LLEHTPOUA,.

o N3uncneTe ,LeHTbpa" Ha BCsIKa 30Ha, 3a [a NpeMecTUTe LeHTponaa.

e MoBTOpeTe NpoLeca, AoKaTO TOYKUTE cnpaT Aa CMEHSIT rpynuTe cu.
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NMpeaussukaTencTeo 2 - AAXUMUKDT

Cnep, kaTo npeMnHeTe MnbpBaTa CTaAd, We CTurHete o na6opaTopvm, MbJjIHA C
MHOro Konbu ¢ MUCTEPUO3HO OLBETEHN TEYHOCTU. Toraea egmH ctap aNnxXxuMuK Bu
Ka3Ba:

.Mnagn aBaHTIOPUCTE, HAMA [a MOXelW [f[a uanesew oTTyK, 6e3 fga Hapeguw
MouTe oTBapu. Bcako BypkaHye NpUHaAIeXun KbM pasnmyeH Bug Marus: JleyeHue,
Cuna nnn HeeupgumocT. AKO MM MOMOTHeL fa rm rpynupatl npasusiHo, LWwe OTBOPS
BpaTaTa 3a 1eb.”

Bcsiko BypkaHye MMa [Be XMMUYECKU XapaKTepUCTUKKN: PH 1 KOHLLeHTpauusa Ha
Marunyecka eHeprus. BawaTta mucusa e ga nsnonssate K-cpegHute CTOMHOCTH, 33
Ja rpynupaTe 6ypkKaHueTaTa U f[a MpeMuHeTe BTopusA TecT. bBbpoAaT Ha
KNbCTEpUTE, KOUTO Cb3AafeTe, e CbOTBEeTCTBA Ha BTopaTa Ludpa Ha KaTuHapa.

OCHOBHO HUBO: V3nonsesanTte cnefHus Ko 3a rpynuvpaHe Ha OypkaHyeTaTa,
KaTo NMOMbJIHUTE NUNCBALLUTE NapamMeTpu.

OOMBJIHATEJIHO: BMXTe Kak ce MNPOMEHA pe3ynTaTbT MNpu pasnuuyeH 6pon
rpynu.

3ABEJIEXXKA: Tpabea pga uHcTtanupate bubnuotekaTa sklearn nbpso (pip install
scikit-learn).
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NMpeaussukaTencTeo 2 - AAXUMUKDT

OCHOBHO HMBO

KOJI :
from sklearn.cluster import KMeans # kmeans library
import numpy as np

import matplotlib.pyplot as plt

# Data: [pH, power]

potions = np.array ([
(2, 531, [e6, 701, [3, 551, [3.1, 521, [10, 257,
(8, 841, [9, 801, [7.5, 82],
(10, 191, [10.5, 221, 1[4, 481, [9, 20],

1)

# K-Means
kmeans = KMeans (n clusters=2, random state=0) # Algorithm
declaration

kmeans.fit (potions) # Executes kmeans to classify the data

# Visualization

plt.scatter (potions[:, 0], potions[:, 1], c=kmeans.labels ,
cmap="viridis", marker="o")

plt.xlabel ("pH")

plt.ylabel ("Magic Power")

plt.title("Potion classification with K-Means")

plt.show ()

print ("Classification of each jar:", kmeans.labels )
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MO PYTHON U SCRATCH

MpeanssukaTencTeo 2 - AAXUMUKDT

CPEAHO HUBO: /3nonsBanTe Koga OT NIeCHOTO HMBO U JobaBeTe HOBO BypKaH4ye
(Touka) C KoopguHaTtum no Bal nsbop. M3nonssante  ¢yHKUMATA

kmeans.predict(point), 3a ga nonyunte knacupukaymaTa. lobaseTte cnegHusa Kog,
B Kpas, 3a Aa nokaxxeTe pesynraTa.

CPEJHO HHMBO

KOn :
plt.scatter (potions[:, 0], potions[:, 1], c=kmeans.labels ,
cmap="viridis", marker="o")
plt.scatter (
new jar[:, 0], new jar[:, 1],
c=[plt.cm.viridis (prediction([0] / (kmeans.n clusters -
1)) 1,
marker="x", s=150, label="new jar"
)
plt.xlabel ("pH")
plt.ylabel ("Magic Power")

plt.title("Special Bottle Classification")
plt.legend ()
plt.show ()

TPYAHO HUBO: Cb3panTe Kofda OT HynaTa.
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MpeaunssukaTencTeo 2 - AAXUMUKDT

HARD

CODE:
from sklearn.cluster import KMeans
import numpy as np

import matplotlib.pyplot as plt

# Step 1l: Define the data (list of pairs [pH, energy] with
numpy)
potions = np.array ([
# add your data here
1)

# Step 2: Create the KMeans model specifying the number of
clusters

kmeans = KMeans (n_clusters=2, random state=0)

# Step 3: Train the model with your data (fit)

kmeans.fit (potions)

# Visualization

plt.scatter (potions[:, 0], potions[:, 1], c=kmeans.labels ,
cmap="viridis", marker="o")

plt.xlabel ("pH")

plt.ylabel ("Magic Power")

plt.title ("Potion classification with K-Means")

plt.show ()

# Step 4: Print the result

print ("Classification of each jar:", kmeans.labels )
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

CtaHuyua 3: Metoaun Ha MoHTe Kapno

MeTtoanTte Ha MoHTe Kapno Ca Ha4WH 3a npeasm>xXgaHe Ha BEPOATHOCTTA, C KOATO
e HacTbnu gageHo cbbutue, ype3 CumMysimpaHe Ha eguH U Cbll eKCnepunMeHT
MHOIo NbTU N 6poeHe KOJIKO MbTW TOBa CbOUTHE ce noJsiy4yaBa KaTo pe3ynTaT.

MuHu-npegussukatencteo 1 - CtaHuusa 3: ®oHTaHbT Ha cbabaTa

Cnepn, KaTo BbpBUTE W3BECTHO BpemMe, 6e3 [Oa HamMepuTe cnepsaliaTta cTas,
3anoysaTe fAa ce 4yyBcTBaTe uM3rybeHun. Cturate OO0 Manka cTas C BbfwebeH
$OHTaH 1 pellaBaTe fa cu noxenaeTte ga HaMepuTe NbTA.

HagnucbT Ha KaMbKa rnacu:

»AKO XBbpPNTE MOHETa, UMa 50% LaHC XXenaHMeTo Bu aa ce cobaHe. Ho KakBo
aKo onuTaTe MHOro NbTn?"

UHCcTpyKLUK:

e 3nonsBanTe Kankynatopa, 3a fa reHepuparTe geceT criy4yarHu ymncna.
YeTHWUTe yncna npeactasngasart ,e3un”, a HeyeTHUTe — ,Typa“

e [lpebponTe KOMKO NbTU MOHETaTa nNaga Ha ,e3un” n pasgeneTe Ha
obwmna 6pon xBbpnaHua (N=10). PesynTtaTbT e BEpOATHOCTTA.

3a pa ce npunaraTt MetoanTe Ha MoHTe Kapno, B eKCnepuMeHTUTe BuHarn tTpssbea
[a e Hanuue cnyyamHocT. bes cny4yaHoCcT HAMa [a UMa Bapuauusa B pesynratuTe,
KOeTO 0O3Ha4aBa, Ye HAMa [a MOXEM [ia OLEeHNM BEPOATHOCTUTE.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

npeJJ,VI3BVIKaTeJ'ICTBO 3 - MNa3uTtenaT Ha 3apoBeTe Ha cbpabaTa

Cnepn, obnro BbpBeEHE MO KAMEHEH KOPUA0pP, OCBeTeH OT paknu, HammpaTe cTas ¢
Kpbria Maca, NokpuTa CbC CBUTHLM, LIBETHN KAMbHU U HAKOW AaHHMU.

3ap Macata ceaun MasuTensaT Ha Cly4YaMHOCTTa - CKeneT C Kadynka U Abnbok
rnac, KomTo B3emMa 3 3apa 1 BM KasBa:

L,[TbTHMKO, Tasn CTasa He ce OTBaps CbC CuUNa UK N3obpeTaTesIHOCT... A3 CbM
nasnTenAT Ha 6e3KpaitHuTe urpu Ha MoHTe Kapno v T npegnaram
npennssmMkaTencTeo. e xBbpna Tesn Tpu 3apa u we cymmpam dyncnata. N3bepu:
noseuye oT 12 unn no-mManko ot/paBHO Ha 12. AKO NO3Haell, Wwe MoXel ga
NPOAB/IKNLL, HO aKO He - LWe OCTaHel TyK 3aBuHaru."

3a ga pewnTe KO BapuaHT Aa usbepeTe, npunaraTe 3HaHMATa CU MO TEOpUs Ha
BEPOATHOCTUTE U U3Non3BaTe MetToanTe Ha MoHTe Kapno, 3a ga onpenennTe Hai-
[o6pus BapuaHT. MbpBUAT AeCEeTUYEH 3HaK Ha Mo-rofsiMaTta BEPOSITHOCT LWe BU
page TpetaTta umobpa Ha KaTuHapa.

OCHOBHO HUBO:
CnepgBanTe CTbMKUTE MNO-40NY, 3@ fa Cb3gafeTe Ko4, C KOWTO Aa uU34ucnamte
BEPOATHOCTTa 3a ycrnex npu Bcekn ot cnydyamte 3a N=10 000 ekcnepumeHTa.

Cb3pganTe 2 NnpoMeHNnBHK, 3a fa 6ponTe KOIKO MbTU ce
nosiBABa BCEKM pesynTar.
Ynuka: Tpsabsa ga nHugmanusunpaTte npomeHnusuTte ¢ 0.

eHepupanTe 3 crny4vyamHu 4nucna n ru cbbeperTe.
Ynuka: Tpabea ga nsnonssate ¢pyHkuMaTa random.random().

MpoBepeTe pganu cymata e >12 unn <12 n gobasete 1 KbM
CbHOTBETHUA BPOAUY.

MosTopeTe npoueca 10 000 nbTw.
Ynuka: Tpsbsa ga noctaesuTe Koga B uukbn ,for.

Paspenete 6posunte Ha N=10 000, 3a ga nonyuuTte
BEPOATHOCTTA, U n3bepeTe No-BepoATHUS BapUaHT.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

Npepussukatencteo 3 - [Na3suTenAaAT Ha 3apoBeTe Ha cbpbaTa

CPEQHO HUBO:

HanuweTe Kopg 3a cumynupaHe Ha ekcnepumeHTa 3a N=10 000 ntepayummn (MoxeTte
Aa usnonseaTe CTbMKUTE OT OCHOBHOTO HMBO, aKO € Heobxogummo), HO Tpsbaa
CbLLO Oa U3YMCNINTE BEPOATHOCTTA 3@ BCEKU Bb3MOXEH u3xop (oT 3 go 18) npu
XBbpJIAHE Ha 3apoBeTe.

Ynuka: TpaAbBa pga um3nonseBate peyHuK 3a 6bposunTe. M3NbNHETE BCUYKK
eKCNepUMEHTN N cyMnpanTe KbM Bposda. Hakpas, cnef BCUUYKN €KCNEPUMEHTH,
pasgeneTte BCUYKM CTOMHOCTU Ha N.

TPYAHO HUBO:
Cb3paitTe nporpama oT HynaTa, KOSTO 3a NPoM3BOJIeH 6poit 3apyeTa, NOBTOPEHUS
M NparoBa CTOMHOCT U3UYNC/ABA BEPOATHOCTTA 3a BCEKM Bb3MOXEH MU3XO/.

Ynuka: Tpabea fga cb3gagete ¢oyHkuma ¢ napametpu N, num_dices n threshold,
KOAATO BpbLLa PEeYHNK C Bb3MOXHUTE pe3ynTaTh KaTo KoY U BEPOATHOCTUTE KaTo
CTOMHOCTMW.

OOMDBJIHATEJIHO (ekcnepTHO HUBO):

[JobaBeTe BM3yanuMsauus Ha pasnpefeneHneTo Ha BePOATHOCTUTE, KOSATO
no3BosfifBa pasrnexpaHe B Xxuctorpama (plt.bar) Ha BepoATHOCTUTE 3a BCSKa
CTOWHOCT.

CtaHuusa 4 : Xe6oBo obyyeHue

XeboBOTO OOyYeHMe e npaBuNo 3a y4YeHe B HEBPOHHM MpEXMU, OCHOBaHO Ha
npuHUKMna: ,HeBpoOHN, KOUTO Ce aKTUBMpPAT 3aefHO, Ce CBbp3BaT 3aefHo.” C apyru

AYMU:
* AKO [Ba HEBPOHa Ce aKTMBMPAT e4HOBPEMEHHO, Bpb3KaTa Mexay
TSIX ce yKpensea.
* AKO eQVHUAT ce aKkTUBMpA, a APYrusaT - He, Bpb3KaTa oTcnabea.

M0 TO3M Ha4yWH, C TedyeHune Ha BpeMeTOo, HEBPOHUTE, MOoJyyaBallk CXoAHa WU
CBbp3aHa I/IHd)OpMaLI.I/Iﬂ, n3rpaxkpgat no-CuJjiHK BPDB3KU, a HepeJZieBaHTHUTEe
B3aMMOOTHOLWEHUs1 oTcrabeaTt. Taka Mpe>XaTa aBTOMaTU4YHO Ce y4uM fa OTKpMBa
3aKOHOMEPHOCTWN B AaHHNTEP TOYHO KaTO Hallna MO3bK.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

MuHu-npegussukartencteo 1 - bubnmorekarta Ha ugeuTe

Mo NbTA KbM ¢MHaANHaTa cTafa MUHaBaTe Npe3 TbMeH Kopugop, KbAeTo UMa aBe
CTatymn C 6necTawmM cumBonu. Bceknm nbT, KOraTto KaxeTe ,CBET/IMHA", OBeTe
cTaTyu cBeTBaT 3aefHoO. Ho ako KaxeTe ,CAIHKa", caMo efiHaTa cBeTW.

Cnopef, npaBunoTo Ha Xeb KakBO LWe ce Clyyu C Bpb3KaTa Mexnay Tesn f[Be
cTaTyu, ako NoOBTOpPUTE ,,CBET/IMHA" MHOIO NbTU?

a) LLle oTtcnabHe
6) LLle ocTaHe cbuiaTa
B) LLle ce ykpenu

MVIHVI-npe,U,VI3BVIKaTeHCTBO 1 - bBubnnortekara Ha uageuTe

3a 1M3yncnsBaHe Ha TernoTo Ha Bpb3KaTa MeXay [iBa HEeBPOHa Clef, TAXHOTO
aKTUBMpaHe ce usnonasa popmynaTa Ha Xeb:

Wrinai= Winitiar+ (ntogether x A W+) + (nalone x A W-)
KbpeTo:

® Winitia= Ha4aJIHO TEerJi0 Ha BPb3KaTa

® Niogether= 6p0|7| NbTU, B KOUTO N ABaTa HEBPOHa Ce aKTUBUPAT 3aegHo
e Aw,= yBeJin4eHne Ha TernoTo npm CbBMeCTHO aKTMBUPaHe

® Naione = 6p0|7| NbTHU, B KOUTO CaMO €4NH HEBPOH CEe aKTMBUpPaAa

e Aw. = HamMasieHue Ha TernoTo npwn aktTnBmpaHe CaMo Ha eanHnA

MuHu-npeagusBuKaTencTeo 2 - Tersa Ha Bpb3KUTe

3a fa ocBeTUTe NPaBUIHO Kopuaopa, TpsabBa fa N34YNCINTE aKTUBUPAHETO MeXAy
ABeTe cTaTym (unu HeBpoHKM). 3a uenta Tpsbea Aa nsnonsesate popmMynaTa Ha Xeb.

UHcTpyKLUUK:

HauyanHoTo Terno Ha Bpb3kaTta e 0,2.

Bcekun nbT, KOrato n gBeTte ceeTBaT 3aegHo - +0,1

Bcekun nbT, KOrato camo egHata csetn - -0,05
e I nBeTe CBET/IMHMN CBETBAT 3ae4HO 3 NbTU, HO CBETNIMHA A CBETU caMa

9'0 = (§0°0 x 2)+(1'0 x €)+2'0="""m :dogolLQ
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

npep,Vl3BVIKaTenCTBO 4 - CTeHONUCHT C HEeBpPOHU

MHoro cte 651M30 0O Kpasd, HO Bce ouwe TpAbea ga npeoponeete 1 nocnegHo
npeavsBuMkaTenctso. B nocnegHata cTaa  HamupaTe cTeHonuc ¢ 3
B3aUMOCBbP3aHU BbJlLe6HU ceeTnuHu (A, B, C), cBbp3aHM NoOMeX gy CU C HULLKK,
npeAcTaBnsaBallM Terna Ha Bpb3KUTe.

MncTepuroseH rnac Bu Kasaa:

»,3a ia oTBOpUTE PUHaNHaTa BpaTa, Tpsbsa fa pasbepeTe KoM BPb3KKM Ca ce
yKpenunu. 1auncnete KpanHUTe Terna cnepg HAKONKO akKTUBUPAHUA U pasKpunTe
TanHuna mopen.”

BcsAka Bpb3ka 3anoyBa C¢ Terno 0. AKO OBa HEBpPOHa ce aKTuBMpaT 3aefHo,
Bpb3kaTa ce yBenm4yaBa C¢ 0,2, a akoO caMO eOuHUAT Ce aKTuMBupa, TernoTo
Hamanaesa c¢ -0,07. Uma Tpum Bpb3ku: AB, AC n BC. [locnegHata unopa Ha
KaTMHapa CbOTBETCTBA Ha NOCNefHUs LeCeTUYEH 3HaK Ha TernoTto Ha Bpb3KkaTa
AC cnep pyHa 4.

PyHA AKTMBUpPaHN HEBPOHU
1 AB
2 B,C
3 A
4 A C
S) A B, C
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKHWN 3AAAYU
MO PYTHON U SCRATCH

OCHOBHO HUBO:
HanpaBeTe M34yncneHnUsTa camMo 3a Bpb3kaTa AB, ¢ Tabnuua, nokassaulia
pe3ynTaTa OT TErnoTo Ha Bpb3KaTa 3a BCEKU PYH/.

CPEAHO HUBO:
N3uncneTe KpalHUTe Terna Ha BCUYKN BPB3KK 38 BCUYKN PyHOOBE.

TPYAHO HUBO:

N3uncnete KpanHUTe Terna Ha BCUYKN BPb3KUK 32 BCUYKN PYHO0BE, KaTo
npuemMeTe, Ye ako N TpUTe HEBPOHA Ce aKTUBUpPAT e4HOBPEMEHHO, BCUYKU
BPb3KM nony4dasaT 6oHyc oT +0,2. UgeHTudnumpanTe Han-cunHata Bpb3ka oT
nocnegHua pyHA.

PE®JIEKTUBHU BBIMPOCU

OTpeneTte manko BpemMe, 3a Aa NOMUCIINTE BbPXY HAYy4YeHOTO B TO3U MOAVYIT, U
oTroeopeTe Ha cnegHNTe BbIMNPOCUTE:

NN, maTeMaTUKa U B3eMaHe Ha peLlueHuUs:

B To3n mMoayn manonsBaxte mMaTemMaThKa, BEpPOATHOCTM M Normka, 3a Aa
pelwmnTe npegniBMkKaTencTeaTa B cTasaTa 3a 6arcteo ¢ . Kak Tasn genHocT
BW NoMorHa ga pasbepeTte kak N B3eMa peweHna? Koe npeansBmkaTencTeo
BW NOMOrHa ga pasbepeTe ToBa Han-gobpe?

YyeHe uype3 BEpPOATHOCTU U CUMYNaLLUA:

Pasrnepaxte pasnuuyHm metoau Ha MW, kato banecosu mpexu, K-cpegHu
CTOMHOCTWN, MeToan Ha MoHTe Kapno n Xeboso obyyeHne. MoxeTe nun ga
0b6ACHUTe efHa OT Te3n uaeu C Bawu AyMU U fa JafeTe npuMmep Kak e
nsnonssaHa B M eckenn ctasaTa?

YyeHe ype3 noBTOpEHUE U ONUT:

HAakon npepgusBmkaTencTtea MU3WCKBaxa MNOBTapfAHe Ha  U3YUCTEHUA,
cUMynaumn uam onuTun, 3a ga ce OOCTUrHe NPaBUTHUAT OTroBop. 10 KakbB
HauyMH TOBa NMpPUINYa Ha Ha4YnHa, No KOMTO cuctemnTe ¢ M ce yyat oT AaHHU
n onnt? MoxXeTe Nu Aa Noco4ynuTe peaneH npumep, B konto NN ce yum no
> _ TO3U HAYUH?

—
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

TECT (BCceku BBNPOC MMa caMO eAuH BepeH
OTroBop)

1. 3a KakBoO rnasHo nomarat bainecoBute Mmpexu?
a)lpynupaHe Ha CXO4HW TOYKN OT AAHHU

b)B3emaHe Ha pelleHnsa Npu HECUTYPHOCT

c)YckopsiBaHe Ha N34YnUCNeHnATa Ypes criyyanHa nsBagka
d)YKkpenBaHe Ha HEBPOHHUTE BPb3KU

2. Ako 30% oT 6GnecTAwMTe caHABUU cbabpXaT 3nato, a 80% ot
CaHABUUTE C 3/1aTO Ca TEXKU, Koe NpaBuio usnosizeame, 3a Aa Hamepum
BEPOSITHOCTTA TEXbK CaHADbK Aia CbAbpXKa 3/1aT0?

a) Cumynaumsa Ha MoHTe Kapno

b) Xe6boBo 06yyeHune

c) MNMpaBunoTo Ha baiec

d) Anroputbm K-Means

3. KakBo npepcTtasnsaBa k" B K-cpegHute ctonHocTU?
a) bpoAT Ha TOYKUTE OT faHHMU

b) BpoAT Ha KNbCTepuTe

c) bpoAT Ha nsmepeHnATa

d) BpoAT Ha BEPOATHOCTUTE

4. Kos cTbnKa cnepfBa BeAHara cnepf npucBosiBaHe Ha TOYKUTE KbM Hal-
6nu3kua ueHTpoua?

a) OTHOBO NPON3BOJSIHO NOCTaBSAHE Ha LeHTpounanTe

b) N3uncnasaHe Ha HOBUTE LEHTPOBE Ha BCEKN KNBCTEP

c) YepTaHe Ha barecoBa Mpexa

d) OueHsBaHe Ha BEPOATHOCTU C 3apyeTa
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

TECT (BCceku BBNPOC MMa caMO eAuH BepeH
OTroBop)

5. 3awo MetoauTe Ha MoHTe Kapno ca nonesHu npu oueHKaTa Ha
BEpPOSTHOCTU?

a) EnuMuHmnpaTt cny4YanHocTTa Hanb/HO

b) CumynupaTt MHOXECTBO eKCNePUMEHTU C eNleMEHT Ha Clly4YanHoCT

c) MpynupaT gaHHUTe B KaTeropum

d) YKkpenBaT MpeXXoBUTe BPb3KN

6. B npegusBukatencrteoTto ,[llasutenaT Ha 3apoBeTe Ha cbpabaTa“ KakBo ce
nsyucnasa?

a) Ko caHobK cbabpxa 3naTo

b) KbM Kol knbCTep NpuUHaAnexun oTeapaTa

c) BepoaTHOCTTa cymMmaTa OT 3apuyeTaTa ga e no-roaismMa unm no-manka ot 12
d) KpanHOTO Terno Ha HeBpOHHaTa BpPb3Ka

7. CbrnacHo npuHUMNa ,HEBPOHMW, aKTUBUpPaAHU 3aepHO, ce CBbp3BaT
3aefiHO", KaKBO cCe cJlyyBa, KoOrato pfBa HeBpPOHa ce aKTuBupaT
€AHOBPEMEHHO MHOIo NbTU?

a) BpbskaTa oTcnabsa

b) Bpb3kaTa n3yesBa

c) Bpb3kaTa ce ykpensa

d) Huwo He ce npomMeHs
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

TECT (BCceku BBNPOC MMa caMO eAuH BepeH
OTroBop)

8. AKO gBa HeBpOHa ce akTuBupaT 3aepgHo 3 nbtu (+0,1 BCEekn) u camo
eauHnAaT — 2 nbtu (-0,05 Bceku), npu HayvanHo Terno = 0,2, KakBo e
KpauHOTO Terno?

a) 0,35

b) 0,60
c) 0,10
d) 0,45

9. Koe oT cnepHuTe TBBbpPAEHUA Han-pob6bpe pasrpaHunyaBa banecoBute
MpeXu oT MmeToautTe Ha MoHTe Kapno?

a) banecoBuTe Mpexun mM3nonseaT npasuna 3a BepoATHoCcTU, MoHTe Kapno
n3nonsea cumynayum

b) N aBaTa ca eAuH 1 Cbly MeTOop, C PasinyHN UMeHa

c) banecoBuTe Mpexun ca cnyvyanmHu, MoHTe Kapno e peTepMnUHUCTUYEH

d) MoHTe Kapno ykpenBa Bpb3knTe KaTo XeboBOTO 0byyeHmne

10. B uU3KyCcTBEHUTE HEBPOHHU MpeXun Xe60BOoTO 06yuyeHue rinasHo nomara c:
a) KnbcTepusunpaHe Ha JaHHUTE B rpynu

b) YKpenBaHe Ha BPb3KNTE MeXYy CbBMECTHO aKTUBUPAHUTE HEBPOHM

c) MpeaBuxgaHe Ha pesynTaTu MPU HECUTYPHOCT

d) M3nbnHeHne Ha XUNAAK CyYaHN CUMYnaLmu
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

MOLAYJ1 3: Scratch cpeuia
U3KYCTBEHUA UHTENEeKT

BbBEAEHUE

LlenTa Ha HacToAWMA MOA4yN € Aa BWM 3ano3Hae C nporpamMHua esuk Scratch v ga
noka)e Kak Scratch moxe fga 6bae neceH n epeKTMBEH UHCTPYMEHT 3a yCBOSIBaHe
Ha KOHLLernuMmn oT NporpamMmpaHeTo.

[o Kpasa Ha To3n Moayn we npugobueTte cnegHUTe 3HaHUA U YMEHUS:

Pas6upaHe KaK rnpegocTaBs [OOCTbMHa nnathopma 3a YycBoOsBaHe Ha
KOHLLEMUMM OT NporpamMmpaHeTo.

BnapeHe Ha OCHOBHU YMEHUSA 3a 6JI0KOBO MporpamMupaHe /i KOMMTbPHO
MUCTEHe.

MHTerpupaHe Ha paswWMpeHUs 3a U3KYCTBEH WHTENEKT B TBOPYECKMU
npoekTn B Scratch.

MpoAabMXUTENHOCT 2 yaca (1 yac npenopaBaHe B Knac

Ha mopyna + 1 Yyac NpakTUYeCcKU yrnpakHeHus)

OBPA3OBATEJIHU MATEPUAIA

Scratch e MolweH nNporpamMeH esuK C BM3yaslHa OCHOBa - 3a pasfnka oT
TpaguLMOHHNTE e3ULLM 3a nporpamumpaHe, Scratch He pasymTa Ha CUHTaKCUC
nnn kop Ha 6asata Ha penose; Ton paboTu 4ypes cBbp3BaHe Ha 60KOBE 3a
nsrpaxxgaHe Ha noruka. WManonseaHeTo Ha Scratch kaTo BbBegeHue B
nporpaMnMpaHeTo KWUMa MHOro npeauMMmcTBa. B T0o3Mm Moayn uwe HayuuTe
ncTopuaTa Ha Scratch v kak ga nporpamupate C MNomMowTa Ha OHNanH
nnatpopmata. B Kpas Ha Moayna we HayuymTe Kak fga agobaBAaTe paswumpeHus
3a I kbM npunoxeHusaTa B Scratch.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

PA3AEN 3.1 BbBEAEHUE B SCRATCH

Scratch e BuM3yaneH nporpamMeH e€3uK M OHNanH O6WHOCT, pa3paboTeHn ot MIT
Media Lab. 3a pasnuka OT TpaAUUMOHHUTE e3uUM 3a nporpamupaHe, KouTo
N3NCKBAT YCBOSIBaHEe N BbBeX[aHe Ha CnoXeH Kofd, Scratch nsnonsea 650KkoBe OT
KO, KOWTO Ce HaMecTBaT eAuH B [pYyr KaTo 4yacTW OT Mb3es. Tasnm KOoHLuenuus
npasu nporpamMmpaHeTo LOCTBLMHO 3a BCEKWU, HE3AaBUCMMO OT HMBOTO Ha OMUT U
No3HaHUA Mo nporpamupaHe.Scratch He e onpocTeHa BepcUA Ha "MCTUHCKO"
nporpamupaHe; ToOn € NernTUMeH MHCTPYMEHT, NU3MNon3BaH OT MUIIMOHW Xopa Mo
Lenna CBAT, BKIKOYUTENIHO CTYLEHTU OT yHuBepcuteTu. lNMnatdopmaTta Scratch
nma Hag 130 MnnNuoHa perncTpupaHu noTpebuTenu n e AoMakmnH Ha noseye ot 160
MWUIMOHa CrMofesieHn MPOoeKTN, KOeTo A npaBu e4HO OT Han-ronemMuTe Koaupaliu
obLlecTBa B CBeTa.

3ALLO SCRATCHE YYAECEH UHCTPYMEHT 3A YHEHE NMPOrPAMUPAHE

OCHOBHOTO MpeaMMCTBO Ha y4deHeTo 4ype3 Scratch e, Ye npemaxBa MHOrO OT
6aprepuTe, KOMTO TPAAULMOHHO NPAaBAT NPOrpaMMpaHeTo TPYAHO 3a HauMHaELLN.

Hanpumep Scratch ce pasnuyaBa oT TPaguLMUOHHUTE €3ULM 3a nporpammpaHe no
CcnefHUTE HauyMHK:

Bbe3 cuHTaKTU4HM rpewku: bnokosete B Scratch ce cBbp3BaT camo no
HauMHKX, WMaLWWM JNOTUYECKNM CMWUCDHJ, KOeTOo npepoTBpaTaBa [[ocCafHU
CUHTaKTUYHU FPeLLKu.

He3abaBHa Bu3yanHa obpaTHa Bpb3Ka: Scratch B nossonsBa fa BumxpgaTte
pesyntatuTe oT Koga cu HesabasHoO.

Hucbk npar, BUCOK TaBaH: Scratch e neceH 3a ycBosiBaHe, HO MOXe [fa ce
M3ron3Ba 1 3a n3rpa>gaHe Ha CJ10>XXKHN NPoOeKTH.

TBopuyecka cBobopa: Moxe fa cb3gaBaTe Urpu, aHuMauum, MHTePaKTUBHMN
ncTopun, cnMmynaugmn n MHOro rioee4ye..

CbBMecCcTHa o6WHOCT: Scratch nossonsBa fa crnogendaTte MNpoekTu, Aa
HaZrpa)zgaTe 1 U3non3BaTe Yy>XXAW NPOEeKTU N fa ce yyeTe OT ApyruTe.

MHoronnatgopmeH: Scratch paboTn BbB BCUYKM Bogeln yeb bpay3bpu Ha
BCAKO YCTPOMCTBO, BK/IKOUYUTENHO Tabnetn n cMapTdOHU, KOETO ro npasu
N3KJTKOYNTENHO NeCHOL0CTbMEH.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
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NMPUNOXXEHUA HA SCRATCH B PEAJIHUA CBAT

Bbrnpekn 4ye Scratch e 6nokoBo 6asvpaH e3nk 6e3 CUHTakcuc, ToW npernogasa
OCHOBHM KOHLENUUM OT nporpamMmpaHeTo, KOUTO MoraT npsko pga obaar
NPUIOXeHU 1 B Apyrn esnym kato Python, JavaScript un Java.

Scratch o6pa60TBa KoHUENnummnTe OT nporpamMnpaHeTo no cnegHna Ha4vmH:

KoHuenuus B Scratch lMpuno>xeHue B peasnHus CBAT
MocneaoBaTenHOCTA BrokoBe, nogpeAeHu Mo peg CTbrKa No CThbKa MHCTPYKLUA
B MPOV3BOJIHA NPOrpama
Lyknw BnokoBe 3a MOBTOPeHMe ABTOMaTV3MpaHe Ha
NoBTapPALLM CE 3a4a4M
Ycnosus Bnokose "ako-Toraea" Jlornka 3a B3emaHe Ha
peLLeHVs B MPUIOXKEHUS
MNpoMeHAMBY BnokoBe 3a cbxpaHeHMe Ha CbXxpaHeHwue 1 ynpaB/eHne Ha
AAHHUN vHbopmaLms
CL6UTUS bnokoBe, 3aaencTBaLLN YnpasneHue Ha
AencTBus noTpebuTencko
Mapanenvsbm MHoxecTBo ckpunToBe, MHOTOHULLKOBY NMPUIOXEHWS

N3NbJIHABAHW € AHOBPEMEHHO

PA3AEN 3.2 OCHOBHU YMEHUA 3A BJIOKOBO NPOrPAMUPAHE
KAK AA Cb3AAAETE AKAYHT B SCRATCH

Cb3gaBaHeETO Ha akayHT e MpocTo M 6esnnaTHo. 3anoyHeTe, KaTo MoceTuTe
yebcanTa Ha Scratch: https://scratch.mit.edu/. Cnep ToBa cb3ganTe akayHT, KaTo
nsbepete ,lpucbegmHeTe ce KbM Scratch” oT rnaBHaTa HaBurauus, n cnegBanTte
WHCTPYKLMNTE 3a peructpayums.

HABUIMPAHE B UHTEP®EMNCA HA SCRATCH

NHTepdenchbT Ha Scratch onpepens kak usrnexpga nporpamMata Ha ekpaHa. Mma
cefeM pasnyHu enemMeHTa Ha Scratch, kouTo TpaAbBa fa nos3HaBaTe, 3a [Aa
MOXeTe [a 3arnoyHeTe fa nporpamuparte B nnatdopmara:

* IHTepdenc
e CnpanTtoBe
e CueHa

e bnokose

e KocTomMu

e ®OoHOBe

e 3ByUM

r’
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NHTepdencbT Ha Scratch e pasgeneH Ha Tpu ocHoBHWM 30HU: CueHaTa (rope
BOACHO), KbETO ce NnokasBaT NpoekTuUTe; 30HaTa 3a Kof (B UeHTbpa Ha ekpaHa),
KbAETO MOXeTe fa nposnaysaTte u crrnobspaTe 650KkoBe 3a Cb3faBaHe Ha
CKpunTOBE; N 30HaTa 3a cnpanToBe ([oNy BOACHO), KbAETO MOXeTe fa fobaeaTte
N ynpaBnsBaTe NepcoHaxmu (cnpantose) n poHoBe.

B naBaTa cTpaHa Ha uHTepdenca ce Hamupa lManutpaTa ¢ 6510KoBe. ToBa e KyTus
C WHCTPYMEHTU C pas/IMyYHU KaTeropum 6/10KOBE 3a BU3YyasHO M3rpaxjaHe Ha
nporpamun. 3a o6o6LWEeHNE, OCHOBHUTE €leMeHTU Ha HTepdeica ca:

e 30Ha 3a cnpautoBe (gony BAACHO): [lokasBa BCUYKW CrnpanToBe
(nepcoHaxun n obekTn) B NpoekTa BuU. KNMKHETe BBbPXY CNpanT, 3a Aa
pefakTupaTte Koaa my.

e 30Ha 3a kop (B wueHTbpa): PaboTHOTO MNPOCTPAHCTBO, KbAETO
nposraysaTe M cCBbp3BaTe 6/OKOBe 3a Cb3[aBaHe Ha CKPUNTOBE 3a
n3bpaHnsa cripanr.

e CueHa (rope BAACHO): 30HaTa 3a BuU3yaleH WU3X04, KbAeTo
crnpanTtoBeTe BM ce NpencTaBAT M B3aumopencTsaT. ToBa €, KOeTo
BMXAa Bawarta aygutopus.

3ANMO3HABAHE C KATETOPUUTE BJIOKOBE

Scratch opraHusumpa 6n1okoBeTe C Ko, B AEBET KaTeropum, o6o03HayeHn ¢ LBETOBE.
Bcska kaTeropus nanbiHABa KOHKpeTHa QYHKLMA B Nporpamarta BU; KaTeropuurte
ca cnegHuTe:

CuHbo - [iBUXXeHue: KateropusaTa 3a ABUXKXEHME MO3BOJISABa NPeMeCcTBaHETO Ha
cnpanTa BU No eKkpaHa. AKO UCKaTe CnpanTbT ga ce ABUXU Hanpepn, MoXxeTe aa
nanonssate 6s10ka "lMpomeHun X ¢ 10".

Jlvnaeo - U3rnep: Kateropuata 3a nsrnepq ce ¢okycmpa Bbpxy NpomMsaHa Ha
obnuka Ha cnpantoBeTe KU poHoBeTe. MoxeTe fa msnonssate 650ka "CMeHM
KOCTIOM" 3a NMpoMsHa Ha obfinka Ha crnpanT.

Map)xeHta - 3BYyK: KaTeropmAta 3a 3BYyK Cce ¢QoKycupa BbpXY
Bb3Mpou3BeX4aHeTo Ha 3ByUM OT crnpanTtoBeTe. MoxXeTe pda wu3nonsesaTe
6noka "l1ycHM 3BYK J0OKaTO CBbpLIN" 3a Bb3MNPOU3BEXAHE Ha 3BYK.
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Xbnto - Cvbutua: Bcekn npoekT B Scratch MMa HyXxpga oT cbbutue; TO
3apencTBa gencTeuna Npu B3ammonencTaeme.

CeeTnoopaHxeBo - YnpasneHue: KaTeropuata 3a ynpasBneHue onpenens
KONIKO NbTU CNPanTbT TpsAbBa a U3MbIHU HewWo UNn KOJIKO obaro Tpabea fa
OoCTaHe HenogswmeH. AKo fobaBute 6ok "N3vakanm 1 cekyHaa", nporpamara
e n34yaka 1 cekyHga, npeav ga npoabiixu.

TopkoaseHo - CeH3opu: Tasm kaTeropusa npoBepsBa pann JageH obekT
[OKOCBa gpyr, 3a fa 3agencTea AencTaeme.

3eneHo - OnepaTtopu: Tesu ynpaeBneHnas MoraTt pfga ce wusnonssaT 3a
M3BbPLUBAHE Ha MaTeMaTU4eCKMU WU JIOTUYecKU onepauuun, KaTto cbbupaHe,
n3BaxgaHe N KoHKaTeHauusa (CbeguHsBaHe) Ha HU30Be.

TbMHoOpaH)XeBo - [lpomeHnuBu: [IpoMeHNMBUTE Cce Wu3Non3eBaT 3a
CbXpaHeHue 1 ynpasneHve Ha nHdopmMauma Kato pesynTtaTtyv UM TOYKU 3a
34pase.

YepBeHo - MouTe 6510KkoBe: B Tasnm kaTteropma MoOXeTe [a Cb3faBaTe CBOU
CcoBbCTBEHM NepCcoHanmsnpanm 6n1okKoBe.

PA3AEN 3.3 KAK A Cb3AAAETE NPOEKT B SCRATCH

3a pa cbagageTe NpoekT B Scratch, 3anoyHeTe ¢ fobaBsHe Ha NepcoHax (cnpawnT)
n GOH oT BubnnoTtekaTa.

[lo6aBsiHe Ha HOB cnpanT

B ponHMA pgeceH brbn Ha pefaktopa Ha Scratch we HamMepuTe KOHTPoOnuUTe 3a
cnpantoBe (HapeyeHu Sprite Pane unun MNaHen Ha cnpanTtoBeTe), KOUTO BKAKOYBAT
cnegHUTEe NHCTPYMEHTU U CBOWCTBA:

e N360p Ha cnpanT: Pasrnepante BrpageHata 6ubnmoteka oT cripantose
(>XMBOTHMU, Xopa, 06eKTn, GaHTaCTUYHMN NEPCOHAXMN 1 gp.).
e PucyBaHe: Cb3ganTte cBOW COBCTBEH CNPANT C MHCTPYMEHTUTE 3a
puUcyBaHe.
* I3HeHapa: [lobaBeTe NPON3BOJIEH CNPaNT 3a BAbXHOBEHME.
e KayBaHe Ha cnpanT: UMnopTupante ¢pann c nsobpaxeHue ot
OMMOTBbPa Cu.
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MpomsiHa Ha ¢poHa

®oHBbT 3a4aBa cueHaTa 3a Balus NpoekT. KnMkHeTe BbpXy MKOHaTa 3a GoH (gony
BOSACHO OT CLieHaTa), 3a aa:

e /I3bepeTe OT rotoBM ¢GOHOBe (Ha OTKPUTO, Ha 3aKpPUTO, KOCMOC,
abCcTpakTHM 1 gp.)

e HapucyBaTe cBOW COBCTBEH C pefakTopa Ha pOHOBe.

e Kaunte nsobpaxxeHne OoT KOMMOTbpa Cu.

Mo)eTe pga umaTe MHOXecTBO GOHOBE W [a MNpeBKI4YBaTE Mexnay Tsax
nporpamMHo ¢ 6nokoese "cMeHM GpOH Ha [HammeHoBaHue]". ToBa e MOMEe3HO 3a
Cb3faBaHe Ha MHOTOCLLEHHWN UTPU U UCTOPUN.

NMPEMECTBAHE HA CMPAUT U AKTUBUPAHE HA JEUCTBUE

e Ctobnka 1: [lo6aBeTe 650K 3a cbbuTHE: KNMKHETE BbPXY KaTeropusaTa Cobutunsa
(B xbnTO). MNMpoBnayeTe 6510Ka "KOrato e KNMKHaTO 3e/IeHOTO 3HamMe" B 30HaTa
3a kof. Tosn 6nokK cTapTupa nporpamMaTta BU, KOrato KIMKHeTe BbPXY 3e/IeHOTO
3HaMe Hap cueHarta.

e CTtbnka 2: [lo6aBeTe aBuMXXeHue: KnnkHeTe BbpXy KaTeropusaTta [BuxeHue (B
CuHbO). MNMpoBnayeTte 6noka "npemectn 10 CTLNKK" U FO HamecTeTe nof 6okKa
3a cbbuTne. CmeHeTe yncnoto oT 10 Ha 50, KaTo KNMKHETe BbPXY Hero.

e Ctbnka 3: [lo6aBeTe 3BYyKOB edeKT: KnnkHeTe Bbpxy KaTeropusata 3BYK (B
Mag)XeHTa). lNpoBnayete 6n0Ka "NycHW 3BYyK [MAYy] [gokaTo CBbpWwU" U o
CBbpXXeTe nof 6110Ka 3a ABUXEHME.

e Ctbnka 4: HakapanTte cnpaita ga roBopu: KnvkHeTe BbpXy KaTeropusTta
Msrneq (B nunaso). MNposnayeTte 6noka "kaxu [3apasen!] 3a 2 cekyHgn" mn ro
pobaBeTe KbM ckpunTa cu. MoxeTe fa cMeHuTe "3apasen!" ¢ NpPoOU3BOSIHO
CboObLLeHMe.

e Ctbnka 5: TecTBanTe nporpamarta: KnvkHeTe BbpXy 3eNeHOTO 3HaMe Haj,
cueHaTa. CnpanTbT BM TpAbBa fa ce npemMecTn 50 CTbMNKM HAQACHO, Aa nsgage
3BYK 1 [a NoKa)<e BalleTo CbobLeHue.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
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play sound  Meow =  until done

say m for o seconds

®urypa 3 briokosa sorvka Ha Scratch 3a fBuxXeHWe 1 3ByKOBO B3auMozencTaume.
W3ToyHuk: Scratch ot MIT Media Lab

PA3AEN 3.4 BbBEAEHUE B PASLWWWPEHUATA 3A UM B SCRATCH

KAKBO E PA3SLLUUPEHUE B SCRATCH?

PaswmnpeHnaTa ca AONbAHUTENHN MOAYNN, KOUTO YBEeNMYaBaT Bb3MOXHOCTUTE Ha
Scratch oTBbA CTaHAApPTHUTE KaTeropum 6GnokosBe. Mucnete 3a paswMpeHUsTa
KaToO 3a cneuvanuampaHn Habopu OT MHCTPYMEHTW, AaBalll Ha crnpanToBeTe BU
HOBM BB3MOXHOCTW - OT MPOM3HACsiHE Ha TEeKCT Ha rnac [o pasno3HaBaHe Ha
N306paxKeHns Ypes N3KYCTBEH MHTENEKT.

Scratch 3.0 BknrouBa COPTyepHU paswnpeHuns, A406aBAWLN U3UYNCTTUTENHN QYHKL UM,
N XapAyepHW paslnpeHmns, CBbp3Ballk ce ¢ GM3NYECKN YCTPONCTBaA KaTo poboTn 1
eNeKTPOHHN KOMMNEKTW.

B To3snm paspen ce ddokycupame Bbpxy ynpasnasaHn oT WU codTyepHmn
pasWmpeHns, KOUTO BKIOYBAT MALUMHHO obyyeHne n obpaboTka Ha eCTeCTBEH e3UK
B MPOEKTUTE BWU.

OOBABAHE HA PA3LWUUPEHUE (EXTENSION) B SCRATCH
[lo6aBaAHeTO Ha pa3sWwnpeHne e NpocTo:

o HamepeTe 6yToHa CcbC cuMBOS "+" B OONHNA NGB bbb/ HA 30HaTa ¢ B/10KOBe.

o KnukHeTe BbpXy CMMBONA, 3a Aa OTBOpUTe bubnumortekaTa c pasLlmMpeHus.

PasrnepanTe HanMYyHUTE pasWNPEHNA N KNIMKHETE C MULLKaTa BbpXYy e4Ho,
3a ga ro gobaBuTe KbM NnpoeKTa Cu.

HoBun 6nokoBe wWe ce MnosBAT HesabaBHO B nannTtpata BW, TOTOBU 3a
M3roJi3aBaHe.
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MoBeyeTo paswmpeHns ¢ MM un3nMcKBaT aKTUBHA WMHTEPHET Bpb3Ka, Tbi KaTo
obpaboTkaTa Ha U3KYCTBEHUS MHTENEKT Ce M3BbPLUBA Ha 06MavyHM CbPBBPU, a He
Ha BallMA KOMMOTbP. YBepeTe ce, Ye CTe CBbp3aHM C MHTEpPHeT, npegu Aa
nsnonseate Te3n paswupeHns. OCBEH TOBa BHMMaBailTe 3a MOBEPUTENHOCTTa Ha
NPOEKTUTE BU 1 N3BSArBaiTe KauBaHETO Ha NIMYHA UK YyBCTBUTENHA UHPOpMaLMs
npwn obyyeHne Ha MOAENN 3a MalNHHO obyyeHue.

3ALLO N KAK CE U3MOJI3BA UK B TBOPYHECKU NMPOEKTHU

N3KyCTBEHUAT UHTENEKT AaBa Bb3MOXHOCT Ha NpoekTuTe BM B Scratch ga npaeaT

Hewa, KOWUTOo onuxa 6uUNM  NOYTU HEBB3MOXHM CaMoO C TPaAOULNOHHOTO
nporpamMmpaHe:
Bb3moxxHocTu Ha UU B Scratch Mapanen B peanHus cBAT

rpa, KoAaTo ngeHTnouumpa
00€eKTN, HapucyBaHn nnu
nokasaHu npep yeb kamepaTta

PasnosHaBaHe Ha
n3obpaxkxeHuns

Google Photos aBToMaTM4HO
MapKupa xopa 1 MecTa

YaTboT, KONTO pasbupa ganu .
! P ba A Cnam ¢unTpu 3a UMennu,

Knacuoukaums Ha TekcTa

CbobLLeHMATa ca BbNpOCK,
TBbPAEHUS NN KOMaHAN

KaTeropusmpawim cbobLeHns

CuHTes Ha pev

MepcoHaxu, YeTALN NCTopnmn
Ha rnac uam paskassaliu
NUrpoBun CbLOUTUA

HaBuraunoHHn cuctemu,
npeaoCcTaBsALLLM INTaCoBU
yKasaHus

AHanns Ha HaCTPOEHNETO

BupTtyaneH gomalleH
nrobumel, pearvpatyi no
pasnnyeH HaunH Ha 0o6pu 1
nowu oymMum

CuctemMu 3a aHanus Ha OT3MBU
B COUMaNHNTE MpPEXHN

PasnosHaBaHe Ha
3aKOHOMEPHOCTHU

My3unKanHo NpUIoXXeHne,
pasno3HaBallo fanu 3ByuuTe
ca bapabaHu, NMaHo nnu
neeHe

Shazam, ngeHtnouumpary
NecHW No KpaTku ayano
OTKbCHU

NN paswmnpsiBa TBOPYECKUTE Bb3MOXHOCTU, MPaBEeNKW MNPOEKTUTE
afanTuBHM (pearvpatiy no pasnanmyeH HauynH B 3aBUCUMOCT OT BX0Aa),
UHTENUIreHTHN (B3eMally pelleHNs Bb3 OCHOBa Ha HayyeHu
3aKOHOMEPHOCTN) U UHTEPaKTUBHU (pasbupaliy MHOXEeCTBO GopMu
Ha BXO[, KaTo U306paxkeHuns, TEKCT U 3BYK).
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NPErne HA PA3WUMPEHUATA 3A UK B SCRATCH

OPULIUAJIHN PASLLUUPEHUA 3A UK B SCRATCH

e [Ipeo6pa3yBaHe Ha TeKCT B peu (Text-to-Speech): lNpeobpasysa Hanucax
TEKCT B U3rOoBOPEHN SYMU C MHOXECTBO r1acoBe U e3uLu.

e Mpeeon (Translate): [lpeBexpga TekKCT Mexpay e3uuM C nomMouiTa Ha
MalUNHEH MPEeBOA.

e BupeoceH3op (Video Sensing): OTKkpuBa ABUXEHME N MPUCDHCTBUE 4Ypes
yeb kamMepa (6a30B0 KOMMOTBHPHO 3pEHMUE).

PA3LWINPEHUA 3AUN OT TPETU CTPAHU

e MawwuHHO o6yyeHune 3a peua (Machine Learning for Kids): O6yyaBaHe Ha
nepcoHanManpaHu Mogenu 3a pasnosHaBaHe Ha U30bpaXkeHus, TeKCT, Yynucna
N 3BYyLMW.

e Teachable Machine: MHcTpyMeHTHT Ha Google 3a 6bp3o obyyeHUe Ha
Mofenun, KOMTO MOXe fa ce nHrerpupa cbc Scratch.

 Pasno3HaBaHe Ha nuua (Face Sensing): OTKkpuBa nuua v 4epTu Ha NULETO
ypes yeb Kamepa.

 Pasno3sHaBaHe Ha peu (Speech Recognition): lpeobpasyBa M3roBopeHu
AYMU B TEKCT (rnacoBo ynpaBneHue).

PA3AEN 3.5 PASWUWUAPEHUE 3A UX: MALLMHHO OBYYEHUE 3A [IELIA

MawwnHHOTO ob6y4yeHne 3a pgeua - Machine Learning for Kids (ML4K) e
obpasoBaTefniHa nnatpopma, paspaboteHa oT IBM, KOATO npaBuM MaALIMHHOTO
obyuyeHne OOCTBMHO 3a yyaln OT BCUYKW Bb3pacTu. Ta npepoctaBsa ygobeH
nHtepodenc s3a obyyeHue Ha mopgenn ¢ NN n 6esnpobneMHO ce uHTerpupa c
Scratch upes nepcoHanunsnpaHu 610KoBe.

C ML4K moxeTe fa obyyaBaTte Mmoaenv ga:.
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e Pasno3HaBaT un knacuuuumpart msobpaxeHua (Hanp. pasrpaHnyaBaHe Ha
KOTKW OT Ky4yeTa uin ngeHTnouumpaHe Ha HapucyBaHu pbyHO Gopmu).

e Paszbupatr wu Karteropusumpatr TeKCT (Hanp. pasrpaHMyaBaHe p[anu
CBHOOLLEHNATA ca KOMOIUMEHTU Unn obugn).

e UpeHTnduuMpaT 3aKOHOMEPHOCTU B uYuUcnata (Hanp. npegBuxgaHe Ha
pe3ynTaTu Bb3 OCHOBA Ha YNC/OB BX0[,).

e Pa3nosHaBaT 3ByuM (Hanp. pasrpaHM4yaBaHe Ha My3MKalHUW HOTU UNKU
rnacoBu KOMaHOW).

KAKBO E MALLUMHHO OBYYEHUE?

MalwnHHOTO oby4yeHMe e nofobnacTt Ha W3KYCTBEHUA WHTENEKT, Npu KOATO
KOMMIOTPUTE Ce yyaT fa M3NbJHABAT 3aZilaun Yypes aHanusupaHe Ha npumepu, a
He ypes cfefBaHe Ha NpeABapuTenHO 3ajafeHu npasuna. Hanpumep, BMecTo
Ja nporpamuparte onucaHwe 3a BCAKa Mopofa Kyye, BMe MokKasBaTe Ha
KOMMIOTbPa XUNAAM CHUMMKM Ha Ky4dyeTa M TOM Ce Yyuyum [a pasrnosHaBsa
XapaKTepUCTUKNTe, onpefensawm nopogata. TOYHO Taka paboTAT ycnyrm Kato
Google Photos, aBTOMaTMYHO MapKupalwiy BawnTe CHUMKMU.

CTBbINKA NO CTbINKA: ObBYYHEHUE U U3TOJI3BBAHE HA MOAEN

CTHNKA 1: BIE3TE B MACHINE LEARNING FOR KIDS
OTBOpeTe yeb 6paysbpa Cu N OTUAETE Ha:
https://machinelearningforkids.co.uk/

KnnkHeTe Bbpxy "3anoyHeTe" 1 3a TO3U npumep nsbepeTte ga cb3gagete
aKayHT 6e3 peruvcrtpayus.

CTBbNKA 2: Cb3[AUTE HOB NMPOEKT
Cnep kaTo BneseTe, KNMKHeTe BbpXy "lMpoekTn”, cnepn Ttosa "[Job6asn HOB
npoekT". Lle 6baeTe nogkaHeHn ga:
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e JlapeTe UMe Ha NpoeKTa cu: nsbepeTe onmcaTeNIHO HauMeHoBaHue (Hanp.
"[eTekTop Ha eMoumn" nnn "CopTnupoBay 3a peumnknmpanHe").

* U3bepeTe TUN pa3no3HaBaHe: nsbepete oT TeKkcT, Ynucna, 3obpaxkeHus
nnn 3Byuun.

3a uenute Ha ToOBa YynpaxHeHue, usbepete "TekcT", 3a p[a wusrpagute
KnacndukaTtop Ha HaCTPOEHMETO.

CTBbNKA 3: QEPUHUPAUTE ETUKETUTE (KATETOPUUTE)

Mopgennte 3a MaWwWHHO oby4dyeHnme (ML) knacuoéuumpaT BXOAHUTE [OaHHU B
KaTeropun, HapeyeHnm ‘“"etukeTn". 3a Kracmpukatop Ha HaACTPOEHUETOo
Cb3[anTe ABa eTUKeTa:

e MonoXxwutenHo: PagoCTHU, eHTYCKa3npaHn nnm gobpoHamepeHun
cbobuieHuns.
e OTpuuatenHo: TbXHU, A40CAHN NN 3TOHAMEPEHU CHOOLLEHNS.

KnukHeTe Bbpxy "Obyun", cnepg ToBa "[Jo6GaBM HOB eTUKET" 3a BCAKa
KaTeropus.

CTDbINKA 4: NMOCO4YETE NPUMEPU 3A OBYYEHUE
MopoenbT ce yuynm 4ypes msydyaBaHe Ha npuMmepun. 3a BCEKU eTUKeT MnocoyeTe
noHe 5-10 npumMepHN dppasn:

MonoXxutenHun npumepu OTpuuaTenHu npyumepu
ToBa e HeBepoATHO! ToBa He M1 xapecBa.
CnpaBsLu ce cTpaxoTHO! ToBa e yxacHo.

O6unyam ga yya HoBM Hewa. | ToBa Me siz0CBa.
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CbBeT: KonkoTo noseye npumepu npenocTtaBuTe, TONKOBa MNo-gobpe lie ce
npeactaBu momensT Bu. CTpeMeTe ce KbM MOHe fAeceT npumMepa 3a BCEKU
eTUKeT 1 ocurypeTte pasHoobpasne B HauyMHa Ha n3pasaBaHe.

CTDbINKA 5: ObYYETE BALULUA MOAEN

Cnepn kato pobaBuTe [oCTaTb4HO MNPUMEPU, BBPHETE Ce B NpPOeKTa W
nsbepete "YyeTe u TecTBanTe", cref KOETO KNMKHeTe BbpXy 6yToHa "O6yuu
HOB MOfes 3a MalWWnHHO obyyeHune". Cuctemarta We aHanuMsnpa npumMmepuTe Bu
n we cb3gage mopen, cnocobeH pga knacupuumpa HoB TeKCT. ObyyeHueTo
06MKHOBEHO OTHeMa 1-3 MuHyTKU. e BnanTe nHagukaTop 3a Hanpeabka. MNpu
3aBbplUBaHe Ha Oby4YeHMeTO, We NnoayymTe cbobueHre 3a NOTBbPXAEHME.

CTBbNKA 6: TECTBAUTE MOJEJIA CH

MNpeon pa wvsnonssate Mopgena B Scratch ro tectBanmte B ML4K. BbBepete
dpasa, KOATO He CTe BK/AYUAM B TPEHUPOBBYHUTE AaHHM (Hanp. "[dHec CbM
MHOro wactnums!") n KNMKHeTe Bbpxy "TecT'. MoaenbT We npenBuan Komn
eTukeT Haun-gobpe oTroBaps Ha BalMA BXO4 W We MoKaXe TMPOLEHT Ha
YyBEPEHOCT.

AKO MopaenbT Aonycka rpewkn, BbpHeTe ce B pasfena 3a obydyeHue u
pob6aeTe ole NpuMepwu, 3a ga nogobpute TOYHOCTTA.

CTBINKA 7: CBbP)XXETE CE CbC SCRATCH
ML4K npepocTtaBa creynanHa nHterpayma cbe Scratch:

o KnukHeTe Bbpxy ,Cb3naBaHe” (Make) B HaBuraumnaTa Ha NpoekTa.
o N3bepeTe ,Scratch 3“

ToBa oTBapa MoauduumpaH pepakTop Ha Scratch ¢ BawnAT MoAen Ha
9 MalWnHHO obydyeHune (ML), npeaBapuTenHO 3apefeH KaTo MepcoHanmsnpaHu
6nokose.
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LLle BuAUTE HOBM 6N10KOBE, CreLndUYHN 3a BallnA NPOeKT, KaTo Hanpumep:

e pasnosHamn TekcT [ ] (eTukeT)
e pasnosHan TekcT [ ] (yBepeHocCT)

CTBINKA 8: U3NON3BANTE ML BJIOKOBETE BbB BALUMA SCRATCH NMPOEKT

Cb3pante neceH npoekT B Scratch, wu3snonseaw, BawuA oby4dyeH Mopen:
3anoyHeTe c pobaBAHe Ha cnpanT (onuTanTte cnpanta "PoboT"), cnepn ToBa
Cb3fanTe nNpoOMeHNMBa, HapeyeHa "noTtpebutenckm BxopL", W wusrpagete
cCnegHuAa CKpunT:

KOraTo € KJ/IMKHaTO 3e/1eHOTO 3HamMme rnonutan [Kaxun My Kak ce 4YyBCTBall gHec]
n ma4yakamn, 3agav [noTpebutesnckun Bxon] Ha (OTroBop) ako <pasro3Haul TeKCT
(noTpebutencku Bxopn) (etuket) = [[lonoxuTenHo]> ToraBa Kaxu [PagBam ce,
ye ce yyBcTBal pfobpel!] 3a 3 cekyHan nHade kaxu [CbxasnsBam, 4e He ce
yyBcTBal fobpe. Hewara we ce nogobpAt!] 3a 3 cekyHam.

U Tell me how you are feeling today JEULETEH

usarinput * 0 answer

%] @ :
recognise texi [USarin (label) *= Positive_Examples hen
bl B (e = il :

[V | am glad you are feeling good!] s o seconds

oise

[ | am sotry you are feeling down, Things will improve! JEGh o seconds

durypa 4 lNocneposaTeIHOCT Ha KogoBu 61okose B Scratch , unocTpupalyy 0CHOBHa
Bepura ot cvbutns u genctemns. M3touyHmk: Scratch ot MIT Media Lab
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MO PYTHON U SCRATCH

CTBIMNKA 9: TECTBAWUTE U TNMOAOBPETE

CtapTupanTte npoekTa CuU U BbBefeTe pas/iMyHm cbobuweHunsa. HabnogaBante
KakK cnpanTbT pearuvpa Bb3 OCHOBa Ha kKnacueumkauumata Ha NN, AKo mopensT
Knacuopunumpa TekcTa norpewHo, BbpHeTe ce B ML4K, nobaseTe owe npumMmepu
3a 0byyeHune, obyyeTe oTHOBO U 06HOBETE NpoekTa cu B Scratch.

PA3AEN 3.6 PA3WWPEHUE 3A UA: TIPEOBPA3YBAHE HA TEKCT B PEY

NMpeobpasyBaHeTo Ha TeKCT B pedy (Text-to-Speech, TTS) e TexHonorus,
ynpaensaBaHa oT WU, kosaTo npeobpasyBa HanucaH TEKCT B M3roBOPEH 3BYK.
ToBa oduLManHoO paswmnpeHne 3a Scratch nsnonsea ob6nayeH CMHTE3 Ha peu, 3a
Aa Jaje Ha crnpanToBeTe BM peasinCTUYHWU rflacoBe Ha MHOXECTBO e3ULUM U C
pa3nnYHa NHTOHaLUMA.

TTS npaBu NpPoOeKTUTE NO-A0CTbMHU (MOTPebuTenn ¢ yBpeneHo 3peHne morat
Aa 4yBaT CbAbPXAHMETO), Mo-aHraxupawm (M3roBopeHuTe Aumanosu ca no-
AVHaMWYHM OT TEKCTOBWUTE BGanoH4yeTa) U Mo-yHUBeEpPCanHu (NpoekTuTte morat
Aa paskasBaT UCTOPWUKN, Aa NpefoCTaBAT WMHCTPYKUMM WX Aa chnyXaT KaTto
WHCTPYMEHTU 3a U3y4yaBaHe Ha e3nyn).

NOBABAHE PA3LWIWPEHUETO 3A NPEOBPA3YBAHE HA TEKCT B PEY

Ctobnka 1: OtBopeTe bubnuortekarta c paswunpeHnsa. B pepaktopa Ha Scratch
KNIMKHETEe BbPXY CUHMA BYTOH "[JobaBu paswmnpeHme" (c nkoHata "+") B 4ONHUA
NAB b/ Ha NnanutpaTa ¢ 6n10KoBe.

Ctbnka 2: [lpeBbpTeTe B OmbnnoTekata C pasWNpeHUs U KINKHETe BbpXy
"MpeobpasyBaHe Ha TeKCT B pey" (C MKOHaTa Ha roOBOPUTEN C peyeBn
6anoHyeTa). HoBM 6/10KOBE LWe ce NOABAT B NanuTpaTa BM Nojg HOBa KaTeropus
“MpeobpasyBaHe Ha TEKCT B pey".
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CTtbnka 3: 13non3Bante 610KoBeTe B Koga CU:

e MpousHacsaHe Ha ¢pasa: [lposnadyete 6noka "npousHecu [3apaBen]" B
30HaTa 3a Kopf,. KnukHeTe BbTpe B 6/10Ka, 3a la CMEHUTE TeKCTa C KakBOTO
nckarte CnpamTbT BU Aa Kaxe.

 MpomsaHa Ha rnaca: Vsnonsegante 6noka "3agan rnac Ha [anTo]", 3a pa
nsbepete pasnumyeH rnac. BapuaHTute BKNo4YBaT ANnTOo, TeHop, Ckpwun,
BenukaH u KorTe.

e [IlpoMsiHa Ha e3uKa: 3a NpoMsAHa Ha e3uKa M3nonseamTe 650ka "3agam e3nk

Ha .

®  setvoiceto squeak

’ set language to Danish =

o

Gurypa 5 lNocnenoBatesiHOCT OT 6710KOBe € Kof 3a pas3roBop B Scratch.
U3TOoYHuMK: Scratch ot MIT Media Lab

M3MOJI3BBAHE HA BJIOKOBETE B SCRATCH 3A Cb31ABAHE HA
MHTEPAKTUBHU NMPOEKTH

KombuHupanTe 6nokoBeTe 3a npeobpasyBaHe Ha TEKCT B pey ¢ gpyru 6710koBe
B Scratch, 3a ga cb3gaBaTe MHTEpPaKTUBHU MPoOeKTU. Hanpumep MoxeTe fa
nsnonspate 6510ka 3a CbOUTME "KOorato € KIJIMKHATO 3€e/IeHOTO 3Hame" oT
KaTeropuata "Cbbutma", 3a pa crapTupate pedta. MoxeTe cCbwo pfa
nsnonssaTte 6510Ka "nonuTtam KU mM34vakan" oT kateropuaTta "CeHsopu" n 6a0Ka
"oTrosBop" 3aegHo ¢ 6noka "npousHecun", 3a ga HakapaTe crnpanTa ga nosTaps
TOBa, KOETO NOTPEBUTENAT € Hanucan.

OCHOBHU BJIOKOBE 3A NPEOBPA3YBAHE HA TEKCT B PEY

ToBa pasLlmMpeHne npenocTass 6/10KOBe 3a ynpas/ieHne Ha peyTa:
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Bnok DyHKUMSA Mpumep

npousHecu [3gpaBenTe,
nobpe gownun B Mos
npoekT!]

MponsHaca nocovyeHns

NpousHecu [TekcT]
TEKCT Ha rnac

3afan rnac [TeHop]
(BapuaHTK: anTo, TEHOP,
CKpwun, BenKaH, KoTe)

NMpomeHa rnacosus
nepcoHax

3apan rnac [rnac]

3apan e3nk [MicnaHcku]

3ajan e3nk [e3unk [MpomMeHs e3nKa Ha pedTa
: [ ! P P (mnogobpxaT ce 23 e3uka)

rMACOBU BAPUAHTU 3A NPEOBPA3YBAHE HA TEKCT B PEY

Mma peguua rnacoBu BapumaHTW 3a npeobpas3yBaHe Ha TEKCT B pPeY, C KOUTO
MOXeTe [a eKCnepumeHTupate, 3a f[a CbOTBETCTBAT Ha JIMYHOCTTA Ha

cnpanTa BU:
e AnTo: 'nac cbcC cpefHa BUCOYUHA, HEYTpaneH

e TeHop: Mac ¢ Manko No-BUCOKa YecToTa
e Ckpwun: 'nac ¢ BUCOKa 4YecToTa, AEeTCKMU

e BenukaH: Abnbok, repMsaL, rnac

e KoTe: MHOro BUCOK, cnagbk rnac

NMPUMEPU 3A U3MOJISBBAHE HA NMPEOBPA3YBAHETO HA TEKCT B PEY B
SCRATCH

* UHTepaKTUBHU UcTOpuUK: [epcoHaxXmnTe paskasBaT pPa3BUTMETO Ha ClOXeTa
N NPON3HACAT Aunarnor.

e« O6pasoBaTeniHn TecToBe: KOMMOTbLPBLT YeTe BbLMAPOCUMTE Ha rfac 3a
LOCTBMHOCT.

e MN3yyaBaHe Ha e3uum: [paKTKa Ha NPOU3HOLLIEHMNE HA Pa3NINUYHM e3ULW.
e BupTyanHu acUCTEeHTU: ACUCTEHTM KaTo Siri, NponsHacsaLLM OTrOBOPU.

e Aypuorugose: OGUKONKM Ha My3eu WU FPafcKu OBUKONKK C
paskasaHa nHdbopmauus.

e [lIHamMuyHa o6GpaTHa Bpb3Ka: V3roBopeHa HacbpuyuTesnHa

noaKpena unv noAckasku B Urpw.
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M3TOYHHULU

1.Scratch Foundation (MIT Media Lab): [lokymeHTauus Ha nnatpopmara,
obpasoBaTenHM pecypcu 1 onncaHns Ha nHTepoenica. https://scratch.mit.edu/

2.Machine Learning for Kids (Dale Lane, IBM), 11 ¢eBpyapu 2021 r.: Ypoum 3a
nnatdopmara, MeTogo10rnsa 3a obyyeHme Ha MOAENN N PbKOBOACTBA 3a
nHTerpauunsa. ISBN-13: 9781718500563

3.Scratch Wiki: TexHnyecka LoKyMeHTaLumsa 3a paswmnpeHns 1 onmcaHus Ha 6710KkoBe.
https://scratch-wiki.info/

4.The Al Scratch Code Playbook: A Beginner's Guide to Building Intelligent Systems.
Paperback, 11 peBpyapu 2025 r. ISBN-13: 979-8310433649

JIMHKOBE K'bM YYEBHU NMJIAT®OPMU

OdmumaneH ye6caunt Ha Scratch

OdvymnanHaTta nnatdopma Scratch, paspaboteHa ot MIT Media Lab. Cb3ganTte
aKayHT, nsrpaxxganTte NpoeKkTn, pasrnexgante MMINOHN TBOPOM Ha OBLLHOCTTA U
nosy4yaBanTe 4OCTbM A0 YPOUM N YyYebHU pecypcu.

https://scratch.mit.edu/

Machine Learning for Kids

ObpasoBaTtenHa nnatoopma oT IBM 3a obyyeHne Ha NnepcoHannsmpaHm Moaenmn 3a
MaLUMHHO 0by4yeHne (TEeKCT, N306paXKeHuns, Yucna, 3ByLmn) U MHTErPUPAHETO UM C
Scratch. Bknroysa paboTHM NMNCTOBE, YpPOLU U NpeaBapuTeniHo obyyeHn mogenu.
https://machinelearningforkids.co.uk/
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TBOpUYecKo npenogasaHe Ha KoHu.enuuu ot UU upes Scratch (Codingal)

Bnor nybnukauusa, nscneppatlia TBOpYECKN NOAXOAM 3a NpernojaBaHe Ha
KoHuenuum oT M ypes Scratch, c ngen 3a npoekTn 1 negarornyeckn cTtpaTermu.
https://www.codingal.com/coding-for-kids/blog/teach-kids-ai-codng-concepts-
creatively-using-scratch/

Scratch Machine Learning Studio

MNopbpaHa Konekunsa oT NpoekTn B Scratch, nsnonssawym paswmpeHns 3a MalUMHHO
obyyeHune. PasrnexgaiTte 3a BAbXHOBEHME M NpepaboTBaiTe, 3a ga yumTe oT
CblLLEeCTBYBaLLM MPOEKTMW.

https://scratch.mit.edu/studios/3995548/

5’ NMPAKTUYECKO YINMPAXHEHUE

Llen: Cb3ganTte NpoeKT, U3Non3Ball, paswWnpeHneTo 3a npeobpasyBaHe Ha TEKCT B
peuy, 3a fa eKcnepuMeHTupaTe C pas3fiMyHn rnacoBe, OTroBapAWM Ha NIMYHOCTTA Ha
crnpanToBeTe BU.

UHcTpykuun: CrepBante CTbMKAUTE NO-40Ny, 3a [a Cb3gafete ChpauT,
npousHacsL, nNoTpebuTenckma BXOL4 Ha rnac, U ga LeMOHCTpupaTe cunata Ha
KOMOUHMpPAHETO Ha TEKCTOB BXO[, C M1acoB U3XOA.

Ctbnka 1: HactponTe npoekTa: Cb3ganTe HOB NPOeKT B Scratch nnu npogbnxere
C Beye cbllecTByBal,. W3bepeTe cnpamT, KONTO Le roBOpu - CrpanToBeTe
"PoboT" unmn "MarbocHUK" paboTaT gobpe.

Ctbnka 2: [lo6aBeTe paswmpeHueTo: [JobaBeTe paswnMpeHNeTo 3a
npeobpasyBaHe Ha TEKCT B peY, KakTo € OnMcaHo rno-rope.

Ctbnka 3: Cb3ganTte cKpunTta u UsrpageTe cnegHus CKpUnT 3a crpanTa cu:
KOraTo e K/IMKHaTO 3e/1eHOTO 3HaMe
L— 3apan rnac Ha [BenukaH]
— npowunsHecu [3apasei! Mora fa nponsHeca BCMYKO, KOETO Hanuwell.]
L— 3aBuHaru
L— nonuTtan [Kakso fAa kaxa?] u nsuyakam
— npowusHecu (oTrosop)
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Ctbnka 4: TecTBaTe NpoeKkTa.

KnnukHeTe BbpXy 3€/eHOTO 3HamMe U BbBefeTe CbobleHus npu MogKaHsHe.
CnpanTbT BM LWe nponsHece CbobLeHnsaTa Ha rnac.

OnuTanTe pasnM4YHK rnacoBe 1 esunumn, KaTto NnpoMeHnTe 6aokoeeTe “3agan rnac” m
"3agan esunk".

® setwiceto giant v

' sel language to  Dutch =

L TN Hello! | can speak anything you type.

E Sl What should | say? BELEREG

. sal language to  English =

®  speak  answer

durypa 6 lNocnepoBaTesIHOCT OT 6/10KoBe ¢ KopA B Scratch. UsTouHuk: Scratch
ot MIT Media Lab
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PE®JIEKTUBHU BBIMPOCU

OTpeneTte BpeMe, 3a fa NOMUCNNTE 3a4b1I60YEHO BbPXY HAayYEHOTO B TO3M
Moayn. OTroBopeTe Ha CNeAHUTe BbNPOCHK:

Kon acnekT oT uanoni3saHeto Ha MW B Scratch BuM nM3HeHaga HanW-MHOro?
PaboTn nn Hew,o NMo pasMyeH HauMH OT 04YakBaHOTO? OBACHETEe C KOHKPETHN
npuMepn oT BallUs NPOEKT.

Kak 6uxTe nsnonseanam MawMHHOTO obyyeHne (ML) B urpa nam nHTepakTUBHa
nctopma? OnuweTe KOHKPEeTHa uaea 3a MpoekT u obsacHeTe kak U 6un
HanpaBW/l MPOeKTa Mo-aHraXxupaw, Ui no-UHTENIMreHTEH B CpaBHEHUEe C
TPaguLMOHHOTO NMporpamMmupaHe.

Kakeu npobnemum nnu TpygHOCTU cpeliHaxTe npu obydyeHne Ha ML mopena
WIN WHTerpuvpaHe Ha paswupeHuata 3a WMN? Kak ru pewwnxte? AKO
cpewHaxTe npobnemu, C KOUTO He YCNAXTe pfda ce chnpaBuTe, KakBU
cTpaTervm 6uxTte onuTanu cnegsawms NbT?
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TECT (Bceku BbNpPOC MMa caMO eAWH BepeH
OTroBop)

1. Koe TBBbpAeHue Han-pob6pe onucea Scratch?

a)TekCcToB nporpamMeH es3unk, W3NonsBaH OT npodecuoHanHn coPpTyepHMU
NHXeHepwu

b)BusyaneH 6nokoBo 6asuvpaH nporpamMeH esuk, npaBel, MporpamMumpaHeTo
AOCTBMNHO 3@ HAaYNHaelm

c)Ycnyra 3a M3KYCTBEH WMHTENEKT 3a U3rpa)xgaHe Ha Mogenn 3a MallWHHO
oby4yeHune

d)XapgyepeH KoMnnekT ¢ poboTn 3a obyyeHne Ha gela no nporpamMmmpaHe

2. Koe e egHO OT OCHOBHMTE NpeauMMCTBa Ha 6/10KOBOTO NporpamMmupaHe B
Scratch?

a) MsanckBa OT yyeHMUMTe Aa 3anNOMHAT CUMHTAKCUC, nogobpsABanku namMmeTtTa
nMm

b) bBnokoBeTe ce cBbp3BaT CaMO MNO JIOTMYECKU MNpPaBUIHU HAYUHWK,
npenoTBpaTABaNKM CUHTAKTUYHWN FPeLLKNn

c) ®dokycupa ce caMo BbpPXy TeKCTOBO HasmpaHO nporpamMupaHe, KOeTo e no-
npenunsBMKaTesIHO 3a yyalmTe

d) MoXxe pa ce n3nonsea camo OT Xopa C NpeaulleH onuT B NporpaMmpaHeTo

3. Kosa kateropusa 6nokose B Scratch 6uxTe nsnonseanu 3a cb3gaBaHe Ha
LUKbAN, nosTapauw, kog 10 nbTn?

a) OdBunxeHune

b) Cbbutun

c) YnpaBneHune

d) OnepaTtopwu

4. KakBo Tpsi6bBa ga HanpasuTe, Npeau Aa MoXXeTe Aa usnossearte mopen oT
Machine Learning for Kids B npoekTa cu B Scratch?

a) Huwo - paswmpeHneTo naea c npeaBapuTenHo obydyeH mogen, paborely 3a
BCAKaKBU Lenmn

b) [La npepocTtaBuTe npumepn 3a obydyeHMe 3a BCHAKA KaTeropusa, KOATO
ncKkate MoAenbvT Aa pa3no3HaBa, cref KoeTo Aa obyunuTte Mmopena

' c) [La 3aKkynuTe creuuanHo XapAyepHO YCTPOWCTBO 3a
aKTUBMpPaHe Ha MaWMWHHOTO oby4yeHune

d) Hda HannweTte Python kKog 3a cb3gaBaHe Ha anropuTbM 3a
MalUNHHO obyyeHne N ga ro umnopTuparte B Scratch

r’
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TECT (Bceku BbNpPOC MMa caMO eAWH BepeH
OTroBop)

5. Koe ot cnepgHute HE e ceBbp3aHa ¢ UM Bb3MOXHOCT, COMEeHaTa B TO3M
mopyn?

a) PasnosHaBaHe Ha 06eKkTu unm wunsobpaxkeHusa 4pes Krnacupukaumsa Ha
n3obpaxeHus

b) HakapBaHe Ha cnpalT ga M3nNb/HW TaHLOBa NocnegoBaTeNHOCT C NoMoLTa
Ha LMKbB 3a NOBTOPEHMUE

c) NpeobpasyBaHe Ha U3rOBOPEHN AYMU B TEKCT Ypes pasno3HaBaHe Ha pey

d) MpeBof Ha TEKCT OT aHMIMNCKN Ha UCMAHCKN B paMKUTE Ha MPOeKT

6. Koe paswupeHue 3a Scratch 6uxTe usnonseanu, 3a ga HakapaTe cnpanT
Aa pa3ka3Ba Uctopus Ha rnac?

a) BugeoceHsop

b) MpeBop

c) NMpeobpasyBaHe Ha TEKCT B pey

d) Machine Learning for Kids

7. 3awW,0 e BaXHO fa npepocTtaBATe MHOXXECTBO NMpuMepu 3a obyyeHue npum
cb3faBaHe Ha Mofe/ 3a MalUNHHO o6y4yeHue?

a) MopoenbT He MoXe Aa YyHKLMOHMPa ¢ Nno-Manko oT 100 npumepa

b) Hanununeto Ha noBeye MNpUMepM nNoOMara Ha Mofena [a Hayuu
3aKOHOMEPHOCTUTE NO-TOYHO M fa Kracumouumpa HOBUTE BXOLHW LAAHHU MO-
HageXaHo

c) MNMpumepnTte 3a obyyeHue ce M3Mon3BaT CaMO 3a yKpaca WU He BIUAAT Ha
NPON3BOAUTENHOCTTA

d) MHOXecTBOTO NpumMepun 3abaBAaT Moaena, NpaBenkn ro No-ToYeH

8. KakBo npegMmMmcTBO flaBa KOM6uHUpaHeTo Ha Machine Learning for Kids ¢
npeo6pasyBaHeTO Ha TEKCT B pey?
a) NMpaBwn NpoekTa ga paboTn No-6bP30
b) Pasbupa BXxogHUTE OaHHU N KOMYHUKMPA OTFOBOPMU
c) HamansaBa KONnM4YecTBOTO KO, KOMTO TpsAbBa fga HanuweTe
)

d) NMosBonsaBa Ha nNpoekTa ga paboTu opnanH 6e3 MHTepHeT
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OBPA30OBATEJ/IHN MATEPUAJIU NPAKTUYECKUN 3AQAHU 4
MO PYTHON U SCRATCH

MOLAYI 4: NMporpaMmupaHe Ha UrpuU Ha
Python (6u6nunoteku Pygame / Arcade)
C U3KYCTBEH UHTENEeKT

BbBEAEHUE

B TO3M KpaTbkK M OOCTbMEH 3a HaunHaelwwu MoOyn BMe Le ce MNpeBbpHeTe B
cb3gatesl Ha Urpm, a He camMo B wurpad. e HayuyuTe Kak fa npoekTupate u
nporpammparte mManka sugeourpa c¢ Python n Pygame u we pasbepete kak fa
HakapaTe nepCcoHaXXuTe B uUrpata fa ce AbpXaT UHTESIMFEHTHO C NPOCTN GOopMU Ha
n3kycteeH uHTenekt (MWN). He ce npuTecHABanWTe, akKo HWKOra npean He cTe
nporpamMmpann — BCUYKO e 6bae 06ACHEHO CTbMKa No CTbrKa. e 3anoyHeTe C
OoTBapsiHe Ha MasTbK NPO30peL, 3a Urpa 1 npemMecTBaHe Ha KBagpaT Mo ekpaHa, a no-
KbCHO Le Npoy4nTe KaK fa HakapaTe urparta ga pearvpa Ha ToBa, KoeTo npasute —
HanpuUMep KaTo HakapaTe NPOTMBHMKA Aa 3abenexun ABUXKEHUATa BU UIN Aa CMEHU
LBeTa Cu, KoraTto ce fobnmxurte. Tosm MOy He e CaMo 3a CTapTUpaHe Ha Kop, a 3a
pasbupaHe n ekcriepuMmeHTupaHe. e TectBate u Mmoanduumnparte npumMepu, 3a ga
BUAUTE KakK Manku nNpoMeHW MoraT fa Ccb3fgagaTt pas/iMyHo rnosedeHue. 1o To3u
HaUMH LWe HayuyuTe Kak urpute "Mucnat" m pearmpat nogobHo Ha npocTtn UU
CUCTEMMU B peasiHNA CBAT.

[10 Kpas Ha To3n Moayn wWe npugobueTte cnegHUTe 3HaHUA U YMEHUS:
-1 [a cb3pgaBaTe MPoOCTU UHTepakTUBHU 2D urpu ¢ Python u 6ubnuotekute
Pygame nnu Arcade.

[a pob6aBATe OCHOBHW noBefeHua Ha UMW, 3a ga mMoraT MepCcoHaXuTe B
urpaTta [ia pearupaT Ha AelNcTBUATa Ha urpava.

[la n3nonseaTte NOrMYecko U U3YUCNUTENHO MUCTIEHE 3a MNPOEKTUpaHe Ha
NHTEPaKTUBHU UTPU.

[la ekcnepumeHTUpaTe, TecTBaTe U mMoamduuMpaTe KOL Ha urpu, 3a ga
HabnogaBaTe Kak Mankute NMPoOMeHn BJINAAT Ha NoBegeHNETO.

[a pasbepete HaumHa, no konto WM ce m3nonsea B peasiHUA XUBOT, B
obnacTn KaTo obpasoBaHue, 3apaBeonasBaHe, PMHaHCK N 3abaBneHune.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

OBPA3OBATEJIHN MATEPUAIIU
PA3AEN 4.1 BbBEAEHUE B PYGAME

MNpeawn ga 3anoyHeTe da nporpamvpaTe, € BaXHO [a 3HaeTe C KOU MHCTPYMEHTU
e paboTuUTe 1 3a KakBO CnyxXar:

e Python 3 - nporpaMHUAT e31K, C KOUTO LWe AaBaTe UHCTPYKLMN Ha KOMMOTbPA.
Ton ce wn3nonsea LWUNPOKO B yuyunuwa, YHUBEPCUTETWM U KOMMAHUW 3a
nporpamMupaHe, aHanns Ha gaHHu n .

e Pygame - 6e3nnatHa 6ubnuoTteka 3a Python, KoATO BM nomara fa cb3gasaTe
npoctn 2D urpu. TA npefocTaBsa roToBu GyHKLUM 3a OTBapsAHE Ha Npo3opeLl, 3a
urpa, pwucysaHe Ha ¢opMK, MOKasBaHe Ha LUBeTOBe W pearupaHe Ha
KnaBuaTypaTa uam MuukaTa.

* PepakTtop Ha kop (IDLE, Thonny unu VS Code) - nporpamaTta, B KOATO Lie
nuweTe, 3anaseaTe N CTapTupaTe Koga cu Ha Python. B To3u Mmogyn mMoxeTe fa
nsnonssate IDLE (BkntoyeH ¢ Python) wnu gpyr pegaktop, npenopbyaH oT
yunTens.

Te3n MHCTPYMEHTU e 6baaT NpeAcTaBeHu CTbMNKa Mo CTbMKA, 33 Aa MoOXeTe Aa
M MHCTanupaTe W ga MU3NbAHUTE OeNHOCTUTE CaMOCTOSITENTHO, AOPU akKo TOBa e
MbPBUAT BU KOHTaKT C NPOrpaMmnpaHeTo.

Len: HayyeTe Kak ga oTBopuUTe MNpo30peL, 3a urpa, ga nokassaTte LUBeToBe N fa
MeCTUTEe KBafpaT C KflaBnaTypaTa.

Ctbnka 1-WUHcTanupaHe Ha Python 3 n oTBapsiHe Ha cpepfaTa 3a nporpamMmmpaHe
MNpeown pa 3anovyHeM ga usnonssame Pygame, TpabBa ga ce ysepute, ye Python 3
€ MHCTanupaH Ha KOMMoTbpa BU.

UHcTanupaunTe Python 3
e OTupeTte Ha opuymanHma yebcant Ha Python:
https://www.python.org/downloads/
e MN3Ternete BepcunATa 3a BawaTa cuctema (Windows, macOS unu Linux).
e [lo BpeMe Ha MHCTanayunatTa otMeTHeTe onuuaTa "Add Python to PATH", npeau
ha KnnkHeTe BbpXxy “Install Now".
nen HCTanuMpaHeTo pecTapTupanTe KOMMOTbPpa (He e 3aAb/IHKUTENHO, HO €
OPBbUYNTESHO).
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

MpoBepeTe MHCTaNauuAaATa

OTBopeTe KoMaHgHuA ped (Windows) nnm tepmuHana (macOS/Linux) n BbBegeTe:
python --version nnn py --version

AKO ce noka)e Hew,o nogobHo Ha Python 3.13.3, BCMYKO € roToBO.

PA3OEN 4.2 UHCTAJIUPAHE HA PEOAKTOP UJIN U3TMOJI3BAHE HA IDLE

MoxeTe ga nuweTe Python Kof ¢ equH OT crnegHUTe pefakTopu:

e IDLE (MHCTanupaH 3aegHo ¢ Python)
e Thonny (npocT IDE 3a HaunHaewwn): https://thonny.org
e VS Code (paswupeHa onuus): https://code.visualstudio.com

3a pa otsopuTte IDLE:

e Ha Windows: HaTucHeTe Start - IDLE (Python 3.x)
e Ha macOS: notbpceTte "IDLE" B Launchpad
e Ha Linux: usnbnHete idle3 B TepMuHana

Cnep, oTBapsiHe MoOXxeTe fa cb3gagete HoB ¢ann (File - New File), ga HanuweTe
Ko n ga ro ctaptupate (Run - Run Module nnn HaTtucHeTe F5).

PA3AEN 4.3 KAK AA OTBOPUTE PYTHON (IDLE) U A CTAPTUPATE
NMbPBATA CUTIPOITPAMA

Cnep kato Python 3 e nHcTanupaH, MoXxeTe fa 13rnonssaTe BrpageHus pegaktop
IDLE 3a nucaHe n ctapTupaHe Ha Koga.

1. OTBOpeTe IDLE
e Ha Windows: HaTucHeTe Start - IDLE (Python 3.x).
e Ha macOS: notbpceTe IDLE B Launchpad.
e Ha Linux: BbBegeTe idle3 B TepMuHana.

2. Cb3paiiTe HoB dpain
e B IDLE knukHeTe File > New File (nnn HaTtucHeTte Ctrl + N).
TBapsA ce npaseH Npo3opeL,, B KONTO MOXeTe fa nuweTe nporpamaTa Cu.

‘ e

=
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

3. BbBepeTe unu noctaBeTe Koga
KonunpanTte koga oT T031 MOAYN B HOBUA dann. Hanpumep:

KO- :

import pygame

pygame.init ()

screen = pygame.display.set mode ((800, 600))
pygame.display.set caption("My First Game")

running = True

while running:
for event in pygame.event.get () :

if event.type == pygame.QUIT:
running = False

screen.fi111 ((200, 220, 255))
pygame.display.flip ()

pygame.quit ()

4. 3anaseTe Paina
N3bepeTe File > Save As... n HazoBeTe ¢anna (Hanpumep my_first_game.py).

5. CtapTupanTe nporpamaTta
e HaTtucHete F5 nnm otngete Ha Run - Run Module.
e [losiBsBa Ce HOB MNPO30peL, — akKo BMXaaTe CUHbO-NMaB GoH, BCUYKO paboTu.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

PA3QEN 4.4 Cb3AAWUTE NbPBUSA CU NPO3OPEL, 3A UTPA

KonunpanTe n ctaptTupanTe crnegHus kod. KomeHtapuTe obAcHABAT BCAKa CTbIKa:

KOJI :

import pygame # 1. Import the pygame library

pygame.init () # 2. Start (initialize) all pygame modules
screen = pygame.display.set mode ( (800, 600)) # 3. Create a

game window (width 800, height 600)
pygame.display.set caption("My First Game") # 4. Give a title

to the game window

running = True # 5. Create a variable to keep the game
running
while running: # 6. Start the main game loop (runs again and
again)
for event in pygame.event.get(): # 7. Check all the
events (for example, key presses or mouse clicks)
if event.type == pygame.QUIT: # 8. If the user clicks
the "close" button..
running = False # 9. ..stop the game loop
screen.fill ((200, 220, 255)) # 10. Fill the screen

with a light blue colour (RGB values)
pygame.display.flip () # 11. Update the window to

show the new frame

pygame.quit () # 12. Close the game and exit safely
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

PA3AEN 4.5 NPEMECTBAHE HA KBAAPAT

Cera Heka HakapaMe Hello fa ce OBUXMU.

KonunpanTe Koga no-gosny v ro TecteanTe:

YACT I

KO[L :

import pygame # 1. Import the pygame library
pygame.init () # 2. Start pygame

# 3. Create the window

screen = pygame.display.set mode ((800, 600))

# 4. Add a title
pygame.display.set caption ("Moving Square")

x = 400 # 5. The square’s X position (horizontal)
y = 300 # 6. The square’s Y position (vertical)

speed = 1 # 7. How many pixels it moves each time

running = True # 8. Keep the game running

while running: # 9. Start the game loop

for event in pygame.event.get(): # 10. Check events
if event.type == pygame.QUIT: # 11. If user clicks
“X”, stop
running = False
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

PA3AEN 4. 5 NMPEMECTBAHE HA KBAAPAT

Cera Heka HakapaMe Helo fa ce OBUXMU.

KonunpanTte koga no-gony v ro TecteamnTe:

YACT IT

KOOI :
keys = pygame.key.get pressed() # 12. Check which keys are
pressed
if keys|[pygame.K LEFT]:
x —-= speed # 13. Move left
if keys|[pygame.K RIGHT]:
x += speed # 14. Move right
if keys|[pygame.K UP]:
y -= speed # 15. Move up
if keys[pygame.K DOWN] :
y += speed # 16. Move down

screen.fil11l ((200, 220, 255)) # 17. Paint the background

pygame.draw.rect (screen, (0, 0, 255), (x, y, 50, 50)) #
18. Draw the blue square

pygame.display.flip() # 19. Update the screen

pygame.quit () # 20. Close the game

KakBo ce cnyu4Ba:
° X WYy onpenenaT No3nLUMATa Ha KBajpaTa Ha eKpaHa.
e KnaBuwunTe 3a CTPENKU NPOMEHAT Te3N CTOMHOCTU, MECTENKN KBagpaTa.
e LnkbnbT noBTaps pUcyBaHEeTO MHOIO MbTU B CeKyHAa, Cb3aaBanku nnaBHO
ABUXKeEHMe.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

OnuTtante cnegHoToO:
e CMeHeTe speed = 1 Ha speed = 5. KakBo ce cny4sa?
e HanpaBeTe KBagpaTa B pa3/fiMyeH UBAT, Hanpumep (255, 0, 0) 3a
yepBEHO.
o KakBO MUCNNTE, Ye We ce CNy4Yn, ako NpeMaxHeTe

pygame.display.flip()?

Bbnpoc 3a pasMucbhn:
Kak KOMNOTbPBHT 3Hae HoBaTa NO3ULMA Ha KBagpaTa BCEKN NbT, KOrato
HaTUCHeTe Knasuw?

KakBo HayuuxTe A0 TyK:

Ha To3u eTan Tpabea ga MoxeTe ga:
e OTBOpPUTE Npo30opeL, Ha Pygame.
* M3nonsBaTe uukKbia Ha urpaTa, 3a ga d nogabpxate paboTella.
e YnpaBnsABaTe gBuXeLl, ce 06eKT c KnaBuaTyparTa.

B cnepBallaTta yacT wWe Ao06aBuUTe N3KYCTBEH MHTENEKT, 33 Aa MoXe
urpaTa fa pearvpa Ha BalnTe OBUXEHUS.

PA3EJN1 4.6 BA30OB U1 B UTPU (PEAKTUBEH NMPOTUBHUK - REACTIVE ENEMY)

B 1031 Mogyn nanonssame 6a3oB M, ocHOBaH Ha npaBwusia: KOMMOTLPBT CrnenBa
npegBapuTenHo 3agageHu npaswuna, 3a Aa Bb3npuemMa urpava, pelwlasa KakBo Aa
npaesn n pencrtea 6e3 ga yyum OT [AaHHW. To3n Mogen ce usnonssa MHOrO
KflaCM4Yeckn BUOEOUTPWU, B KOUTO NPOTUBHMUUTE npecnegsat, unsbsarsaTt wnum
pearvpaT Ha urpaya Bb3 OCHOBa Ha pPa3CTOAHME WUAN NO3ULUA.

Llen: HayyeTe Kak fa HakapaTe urpaTa [a pearupa Ha QEeNCTBUATa Ha urpada,
KaTo pobaBuTe 6asoBa popmMa Ha U3KycTBeH WHTenekT (MUWN). Lle cb3papeTte
NPOTUBHUK, KOUTO CMEHS LiBETa CU, KOraTo UrpadbT ce A06nXN.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

Ctbnka 1-PasbupaHe Ha ngenTa

MNpeaw ga kogupaTte, NOMUCNETE KakBO 03HayaBa N B urpa.

B cnyyaa VNN He e cBbp3aH C yyeHe 1M gaHHM — TOW ce 1U3nons3Bea, 3a Aa
HakKapBa KOMNKOTbpa fa pearmnpa Ha ToBa, KOETO NpaBu UrpaybT.

Llle n3nonssaTte NpocTo NpaBuo: AKO UrpaybvT e 61130, NMPOTUBHUKDBT CMEHA
uBeTa cu. AKO He — OoCTaBa CbLUUAT.

ToBa e npumMep 3a YyCNOBHO NnoBefeHne - egHa oT Han-npoctTute GopmMun Ha
nUn.

Ctbnka 2 - NMpumep 3a Kof: peakTUBEH NPOTUBHUK
KonupanTe n ctaptupanTe crnefHns Koa:

YACT I

KO[L :

import pygame, math # 1. Import game and math libraries
pygame.init () # 2. Start (initialize) all Pygame
functions

screen = pygame.display.set mode ((800, 600))

# 3. Create a game window (800x600)

pygame.display.set caption("Simple AI - Reactive Enemy")
# 4. Title

player = pygame.Rect (100, 100, 50, 50)

# 5. Player (blue square)

enemy= pygame.Rect (500, 300, 50, 50) # 6. Enemy (red square)
speed = 5 # 7. Player speed

react distance = 120

# 8. Distance (px) for enemy to “react”

% “clock = pygame.time.Clock ()

- ‘W running = True # 9. Keep the game running
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

YACT II

KOX:

while running: # 10. Main game loop (every frame)

for event in pygame.event.get():# 11. Check all events

if event.type == pygame.QUIT: # 12. If the window is closed..
running = False # 13. ..stop the loop

# --—-- MOVEMENT (must be inside the while) ----
keys = pygame.key.get pressed() # 14. Which keys are
pressed?

if keys|[pygame.K LEFT]:

player.x -= speed # 15. Move left
if keys|[pygame.K RIGHT]:

player.x += speed # 16. Move right
if keys|[pygame.K UP]:

player.y —-= speed # 17. Move up

if keys|[pygame.K DOWN] :

player.y += speed # 18. Move down
# ---- SIMPLE AI: change colour if close —----

px, py = player.center# 19. Player center

ex, ey enemy.center# 20. Enemy center

dist = math.hypot(px - ex, py - ey)# 21. Distance

if dist < react distance: # 22. If closer than 120 px..
(255, 200, 0) # 23. ..enemy turns yellow

enemy color

else:

enemy color (220, 60, 60) # 24. Otherwise, enemy stays red
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

YACT III
KOOI :
# -——— DRAW ---—-

screen.fill ((240, 245, 255))# 25. Background
pygame.draw.rect (screen, (60, 120, 255), player)
# 26. Player (blue)

pygame.draw.rect (screen, enemy color, enemy)
# 27. Enemy (reactive)

pygame.display.flip () # 28. Show changes

clock.tick (60)# Limit to 60 FPS

pygame.quit () # 29. Close safely

Ctobnka 3 - KakBo ce cnyuyBa B Kofia

KoHuenuus O6sicHeHune

MPOTUBHUKBLT M3MepPBa Pa3CTOAHMETO

Bb3npuatmne
[0 nrpava ¢ math.hypot.

AKO Pa3CToOAHMNETO € NMNo-MaJiko OT

PewweHne react_distance, NpoTUBHUKBLT peLlaBa
Aa pearvpa.
JelicTaue PeakuuaTa ce n3passiBa B NpoMsiHa Ha

uBeTa.

LUukbnbT "Bb3npueman -> pewasan - genctesan” e ocHoBaTa Ha nosevyeTo VI
CUCTEMU B UrpuTe.

[lopn TaknuBa NPOCTU peakuun NpaBAaAT UFPOBUA CBAT Aa U3rnexaa no->ms.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

Ctbnka 4 - Onutante, CMeHsNTe, Habnwpante

OnutanTe ga NPOMEeHUTe CrefHUTEe 4YacTu OT Kofa M HabnogaBanlTe KakBoO ce
cnyysa:

o CmeHeTe react_distance o1 120 Ha 250 — KakBO ce cnyyBa?
e HakapaliTe NpoTMBHUKa Aa cTaHe 3eneH (0, 255, 0) BMecTo XbAT.
e HakapaiTe urpava ga ce ABUXM No-6bp30, KaTo yBennumTe speed =

MoxkeTe nu fia HakapaTe NPOTUBHMKA [a pearmpa camMo KoraTo urpadysT ce
ABVXW Haf UNn nof Hero (HanpuMep cpaBHeTe caMo no3nummTe no Y)?

HacbpueTe yuyeHuuuTe pa npeaBuasT pesyntaTa, npeouw pa crapTupaTt
nporpamaTa - KakBO MUCHAT, Ye We Ce Cryun?

Ctbnka 5 - Paamucobn

ToBa HAaUCTUHa N e "MHTenekT"? 3aLLo Aa unm 3awo He?
Kak 6uxme mMornm ga HanpaBuM MOBeAEHMETO Ha NPOTUBHMUKA Oa M3rnexpga no-
YMHO?

CobBeT: PeanHusat N B nrpnuTte n3nosisBa CobllaTta JIOrMKa — TMPOCTUN pelleHnsa,
noBTapAHnM MHOro nbT B CeKyHaa, Morat pga Ccb3pagat WIio3nda 3a
MHTEJIMTeHTHOCT.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

M3TOYHULUU

1.Python Software Foundation. Python 3 Documentation. JJocTbnHO Ha:
https://docs.python.org

2.Pygame Community. Pygame Documentation and Tutorials. JocTbnHO Ha:
https://www.pygame.org/docs/ n https://www.pygame.org/wiki/tutorials

3.Python Arcade Project. Python Arcade Library Documentation. [JoCTbMHO Ha:
https://api.arcade.academy.

4.Real Python. Pygame: A Primer on Game Programming in Python. JocTbnHO Ha:
https://realpython.com/pygame-a-primer/

5.Microsoft. Al for Beginners Curriculum. [JOCTBbMNHO Ha:
https://github.com/microsoft/Al-For-Beginners

JIMHKOBE KbM Y4YEBHU NMJIAT®GOPMU

e Oo¢uunaneH yebcant Ha Python: M3Ternete n Hayyete ocHOBUTE Ha
nporpamupaHeTo ¢ Python. https://www.python.org/

o [lokyMeHTauus Ha Pygamem OdpuLmManHOTO pbKOBOACTBO 3a GYHKLMUK, CbOUTUA
n rpaduka B Pygame. https://www.pygame.org/docs/

e [lokymMeHTaumsa Ha bubnunotekata Arcadem AntepHaTnBHa 6ubnnoTeka 3a
npoctn 2D urpu B Python. https://api.arcade.academy/en/latest/

e Pygame Al Guide: lNMpumepwu 3a npoctn M anroputmm 3a Pygame.
https://pygame-ai.readthedocs.io/en/latest/guide.html

e Real Python — M3rpagete urpa ¢ Pygamem [JOCTbMNEH ypOK 3a Ha4YMHaeLn.
https://realpython.com/pygame-a-primer/

e KidsCanCode ypouum JlIeCHM NpoeKkTn N Npeans3BmKaTencTBa 3a yYeHe Ha
Pygame. https://kidscancode.org/blog/

e Al for Beginners (Microsoft)Mm OTKpuTO 06pasoBaTenHo CbabpXKaHue,
BbBeXaaLo npuHunnute Ha M. https://microsoft.github.io/Al-For-Beginners/
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

NMPAKTUYECKO YINMPAXHEHUE

XBAHU ME, AKO MOXELL

Uen: Cb3ganTe Manka urpa, B KOATO UrpadybT MECTU CUH KBagpaT, 3a Aa cbbupa
0bekTn, gokaTo 4epBeH npoTmBHUK ¢ W ro npecnegBa. ToBa ynpaxHeHune
obegnHABa BCUYKM HayYeHU YMEHUA: OBUXKEHME, OTKpPMBaAHE Ha cOAbCbUU W
npocTo nosegeHune Ha NA.

Ctobnka1-TlopgroTBeTe cpepa
pip install pygame

YBepeTe ce, ye Pygame e nHcTanumpaH

Cnep ToBa oTBOpETE penakTopa 3a Python n cb3gante HOB ¢pan ¢ HaMMeHoBaHWe
catch_me.py.

Ctbnka 2 - PasbepeTe ngesTta Ha urpaTa

EnemeHT OnucaHwue

Nrpau [BVXN ce C KnaBuvLLIUTE 3a CTPESKW.

U MosiBABa ce Ha MPOM3BOJIHO MSICTO;
en
yBennyaBa pesynrarta npu cbbupaHe.

CnepBa nrpavda, Kato n34vnmcsiidaBea

MpoTtuBHUK (VW)
nocokarta n pa3cTosiH1eTO.

CbbepeTe KONKOTO Ce MOXe noBeye
Llen Ha urpaTta Lenu, npeav NpoTUBHUKBLT Aa BU
XBaHe.

NMomMucnete npeau pa 3anoyHete Aa koauparte: Kak MpOTUMBHUKBT MOXe fa
"3Hae" Kkbae ce HaMmupa nurpavybT?
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

Ctbnka 3 - U3rpapaeTte urparta cTbrKa no cTbhnka

UACT I

KOI :
import pygame, random, math

pygame.init ()

# --- Window ---

WIDTH, HEIGHT = 800, 600

screen = pygame.display.set mode ((WIDTH, HEIGHT))
pygame.display.set caption("Catch Me If You Can")
clock = pygame.time.Clock ()

# -——- Colors —---
BLUE= (60, 120, 255)
RED= (220, 60, 60)

GREEN = (60, 200, 60)
WHITE = (240, 245, 255)
BLACK = (20, 20, 20)

# —-——- Entities ---

player = pygame.Rect (100, 100, 40, 40)
# blue square (player)

enemy= pygame.Rect (600, 400, 40, 40)

# red square (chasing enemy)

target = pygame.Rect (
random.randint (50, WIDTH - 50),

# green target: random position

random.randint (50, HEIGHT - 50),25,25)
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

Ctbnka 3 - U3rpapaeTte urparta cTbrKa no cTbhnka

YACT II

KO[I :
PLAYER SPEED = 5
ENEMY SPEED = 2.5

score = 0

# Font (fallback-friendly: uses default font to avoid font

issues)

font = pygame.font.Font (None, 26)

# --- Game loop ---
running = True
while running:
# 1) Handle events
for event in pygame.event.get () :
if event.type == pygame.QUIT:

running = False

# 2) Player movement (arrow keys)
keys = pygame.key.get pressed()
if keys|[pygame.K LEFT]:

player.x -= PLAYER SPEED

if keys|[pygame.K RIGHT]:

player.x += PLAYER SPEED

if keys|[pygame.K UP]:

player.y -= PLAYER SPEED

if keys|[pygame.K DOWN] :

player.y += PLAYER SPEED
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

Ctbnka 3 - M3rpap,eTe urpaTa CTtblKa no CTtohkKa

YACT III

KoL :
# Keep player inside the window boundaries

player.clamp ip(screen.get rect())

# 3) Simple AI: enemy chases the player
dx = player.centerx - enemy.centerx
dy = player.centery - enemy.centery
dist = math.hypot (dx, dy)
if dist != 0: # avoid division by zero when both overlap
enemy.x += int((dx / dist) * ENEMY SPEED)
enemy.y += int((dy / dist) * ENEMY SPEED)

# 4) Player collects target

if player.colliderect (target) :

score += 1

target.topleft = (
random.randint (25, WIDTH - 50),
random.randint (25, HEIGHT - 50)

# 5) Draw everything

screen.fill (WHITE)

pygame.draw.rect (screen, BLUE,player)
pygame.draw.rect (screen, RED,enemy)

pygame.draw.rect (screen, GREEN, target)
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

Ctbnka 3 - U3rpapaeTe urparta cTbhnkKa no cTbhnka

YACT IV

KOOI :
# Draw score
score text = font.render (f"Score: {score}", True, BLACK)

screen.blit (score text, (10, 10))

pygame.display.flip ()
clock.tick (60)

pygame.quit ()

Ctbnka 4 - EkcnepumeHTupante

OnuTanTe fa NPOMeHnUTe Te3n CTOMHOCTU N HabnogaBanTe KakBo ce cnyyBa:
U CmeHeTe ENEMY_SPEED, 3a ga HakapaTe NpOTMBHMKA fa ce OBUXK No-6bp30
nnu no-6aBHo.

e CMeHeTe uBeTa Ha urpada unm uenTa.

e HanpaBeTe urpaTta no-TpygHa, Kato HamanuTe pasMepa Ha urpava.

e [lob6aBeTe cbobueHne "Urpata cebpwn” (Game Over), KOrato NPOTUBHUKDLT
[OKOCHe urpava.

Empowering Secondary School STEM Education with Al
Training and Resources for Students and Educators
2024-1-DEO3-KA220-SCH-000247346




OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

PE®JIEKTUBHU BBIMPOCHU

OTpeneTte BpeMe, 3a fAa rnomMumcnnmTte 3a4bnboYeHo BbpXYy HaAy4Ye€HOTO B TO3U
moayn. OTrosopeTe 06MUCNEHO Ha criegHuTe BbMpocu:

Koe 6elle Han-TpyLHOTO NpU Cb3aBaHETO Ha urpata?

Kak I/ npaBu urpaTta no-nHTEepakTnBHa?

MoxeTe nn pa ce cetuTe 3a Apyru cutyauum, B kouto MW pearvpa Ha
YOBeLLKN JencTBuA (Hanpmumep B 06pasoBaHNETO NN 34paBeonasBaHeTo)?

AKO MoOXexTe pa nogobpute Tasm urpa, KakeBo nosegeHne Ha UM buxte
pobasunn cnegBawmsa NbT?

KakBo npasu NpoTUBHMKA Aa nuarnexpaa "MHTennreHTeH"?

Kak nsyncnsBaHeTo Ha pascTosHMeTo (math.hypot) My nomara ga Hamepwu
nurpada?

MoxkeTe nu fa ce CeTUTe 3a peasnHn urpu, nsnonssawm nogobHa nornka?
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

TECT (Bceku BbNpPOC MMa caMO eAWH BepeH
OTroBop)

1. KakBo npaBu UUKBbABLT Ha urpata B Pygame?
a)AHCcTannpa HoBM BUBNMOTEKM NO BPpEME Ha UrpaTta
b)[loBTaps fencremATa Ha Urpata MHOro NbTU B CEKYHAa
c)3aTBaps nposopela Ha urpaTa

d)3apexpaa ¢oHOBOTO nM30bpaxxeHne camMo BegHBX

2. KakBa e uenTta Ha pygame.display.flip()?
a)llpoBepsBa Bxofa OT KNlaBMaTypaTa

b)Pucysa npaBObrbaHUK

c)O6HoBsABa Npo3opeL,a Ha urpaTta ¢ HoBa BU3yannsaumsa
d)MocTaBA UMKbNa Ha UrpaTa Ha nayaa

3. Kosa ¢pyHKUMA NnpoBepsiBa KOM KJIaBULLKN Ha KJlaBMaTypaTa ca HaTUCHaTu?
a)pygame.quit()

b)pygame.key.get_pressed()

c)pygame.event.get()

d)pygame.display.set_mode()

4. B npumepa c U/ kakBO Kapa NPOTUBHUKA f,a pearupa Ha urpava?
a)CbbuTne ot Tanmep

b)MponsBoNHO ABUXEHME

c)PascToAHMETO MeXay urpadya n NnpoTUBHUKA

d)LBeTbT Ha urpava

5. KakBo ce cnyuyBa, ako yBenmuuTe CTOMHOCTTA Ha react_distance B kopga?
a)[1pOTUBHUKBLT pearvpa oT no-ganey

b)[MpOTUBHUKDBT ce ABUXN NO-6BP30

c)ArpaybT ce 3abaBA

d)PasmepbT Ha NnposopeLl,a ce NPOMeHs
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

TECT (Bceku BbNpPOC UMa caMO eAWH BepeH
OTroBsop)

6. KakBa e uenTta Ha ¢pyHkuuaTa math.hypot() e kopa c UN?
a)[a nsuncnm pasCcToaHNETO MeXAy ABe TOUYKMU

b)[a HapucyBa NpOTMBHMUKA Ha eKpaHa

c)[a cb3gage HoBa NPOM3BOJIHA NO3NL NS

d)[da oTKkpue c6NBbCHUM CbC CTEHUTE

7. KakBo npaBu cnegHUAT pepn Kop: player = pygame.Rect(100, 100, 40, 40)?
a)PucyBa TeKCT Ha eKpaHa

b)Cb3gaBa NnpaBObIb/IHMK 3a NpeacTaBAHe Ha urpada

c)CtapTtupa NN anroputbmMa

d)lMpomMeHsa yBeTa Ha pOoHa

8. KakBo ce cnyuBa, ako npemaxHeTe pygame.display.flip() oT uukbna?
a)llporpamaTta paboTn Nno-6bpP30

b)Mpo3opeubT He ce OOHOBABA U U3rNeXxaa 3aMpb3Han

c)LiBeToBeTe ce CMEHAT aBTOMATUYHO

d)ArpauysbT ce ABUXWN ABa NbTU NO-6bP30

9. Koit oT cnegHuUTe npuMepu e npumep 3a noseaeHune Ha UN B urpa?
a)PucyBaHe Ha KBagpaT Ha eKpaHa

b)MepcoHaXbT Aa ce ABUXM CaMO, KOraTto UrpaybT HAaTUCHE KaBuu
c)MMpOTUBHUKDBT Aa cnegBa Unun ga nsbarea urpava

d)3apexpaaHe Ha ¢oOHOBa My3MKa

10. Kak U moxxe pa HanpaBu UTPUTE MNO-UHTEPECHU?

a)KaTo aBTOMaTUYHO OTCTpPaHABa rpeLlkn

b)KaTo cb3gaBa AMHAMUYHU Npean3BUKaATENICTBA U OT3UBYNBU NEPCOHAXKM
c)KaTo aBTOMaTUYHO cMeHs rpadukaTa

d)KaTo ynpaBnsaBa knaBuaTtypaTa
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EDUCATIONAL MATERIALS WITH HANDS-ON
PYTHON AND SCRATCH TASKS

‘L_’__ U3NbJIHEHUE HA KOAA OT MOAYJ1 4

4/ MporpamupaHe Ha urpu ¢ Python (pygame):
PbKOBOACTBO 3a HAaCTpPOMKa Ha NpaBuU/IHaTa
Bepcusa Ha Python

Mogyn 4 vsnonssa 6ubnnotekara pygame. B MOMeHTa pygame npefocTaBs roToBuU
MHCTanaunoHHM naketn camo Ao Python 3.13, Bce ouwe He u 3a Python 3.14. Ako
KOMMOTBHPBLT paboTn ¢ Python 3.14 (Hanpumep 3.14.6), MHCTanaunaTa Ha pygame e
HeycnewHa n npumMmepute oT Mogyn 4 He ce cTapTupaT. 3aToBa MOLY/TbT € HanucaH
3a Python 3.13.3.

Ba)xHo — He npe3anuceauTe cbl,ecTByBawua Python

He pewHcTanupanTte n He ,NMOHMXaBanTe BepcuAaTa” Ha Python, KOWTO Beye e Ha
koMnoTbpa. B macOS un Linux onepaymoHHaTa cUCTEMa 3aBUCK OT HEro u Apyru
nporpamm Moxe fa ce nospefAT. besonacHoOTo pelleHne e fa nHctanupate Python
3.13 napanenHo v ga ro mM3nosseaTe caMo 3a TO3M Moayn. Bcaka oT onyuute no-
00Ny npasn TOYHO TOBA.

MbpBO NpoBepeTe BepcuaTa Ha Python

OTtBopeTe TepMuHan (macOS/Linux) nnu PowerShell (Windows) n BbBeaeTe efHa
OT cnegHUTe KoMaHam:

python --version
py --version

e Python 3.13.x - BCUYKO e rotoBo; Moayn 4 Moxe fa ce U3Mb/HU UPEKTHO.
e Python 3.14.x - cnepgBainTe efgHa OT crneABaluTe onyun.
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EDUCATIONAL MATERIALS WITH HANDS-ON
PYTHON AND SCRATCH TASKS

Oonuua 1-macOS / Linux (TepmMmuHan)

MOMOLLHUAT CKPUNT NpaBu BCUYKO BMECTO BacC: MHCTaNUpa ManabK UHCTPYMEHT Ha
ume uv, ocurypsasa Python 3.13 ycnopegHo cbc cbuwecTByBawma Python u
n3nbaHABa ¢anna c pygame. HMWO B cuctemMaTa He ce MPOMeHs 3a NOCTOAHHO.

CTbnku:

1.3anunweTe cKkpunTa oT cnegpawarta cTpaHuua kato moduld-starten.sh B cbliata
nanka kaTto Python ¢anna Ha Mogayn 4.

2.HanpaBeTe ro U3nbAHMM K ro cTapTupanTe (3ameHeTe moduld.py ¢ MMeTO Ha
cobcTBeHUA cn dann:

chmod +x modul4-start.sh
./modul4-starr.sh modul4d.py

3.M1bpPBOTO M3NMbNHEHWE n3ternsa uv n Python 3.13 aBToMaTn4yHO. Becsko cnepsallo
N3MbSIHEHME 3anoYyBa BefHara.

CKpuUnTHbT

KonunpanTte UANOTO CbAbPXXaHWE Ha KapeTo no-gosy BbB ¢ans ¢ mume moduls-
starten.sh. (3aegHo Cc TOBa PbKOBOACTBO € MNPeAOCTaBeH rOTOB 3a M3Mofi3BaHe
dann.)

#!/usr/bin/env bash

modul4-start.sh

Runs the Module 4 script (pygame) on Python 3.13 - WITHOUT touching or
overwriting the Python that is already installed on your computer.

Usage:

chmod +x modul4-start.sh # make it executable (once)
./modul4-start.sh # runs ./modul4.py
./modul4-start.sh path/to/script.py

~ ) # If your module also needs the Arcade library, add --with arcade

# to the last command (see step 4).
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EDUCATIONAL MATERIALS WITH HANDS-ON
PYTHON AND SCRATCH TASKS

set -euo pipefail
SCRIPT="${1:-modul4.py}"

# --- 1. Install uv if it is not present yet ----------------------—---
# uv is a small tool that manages Python versions and packages.

if ! command -v uv >/dev/null 2>&1; then

echo "-> Installing 'uv' (one-time setup) ..."

curl -LsSf https://astral.sh/uv/install.sh | sh

# uv is placed in ~/.local/bin - make it available in this session:
export PATH="$HOME/.local/bin:$PATH"
fi

# --- 2. Provide Python 3.13 --------mmmmmm o
# It is installed IN PARALLEL. Your existing Python (3.14.x) stays
untouched.

echo "-> Providing Python 3.13 (if not already installed) ..."

uv python install 3.13

qo=== G DEES L EET I ol essssssssssssssccsssocsossooosooosssoaaaas
if [[ ! -f "$SCRIPT" ]]; then
echo "x File not found: $SCRIPT"

echo " Example: ./modul4-start.sh path/to/script.py"
exit 1
fi
# --- 4. Run the script on Python 3.13 with pygame -------------------~----

# uv creates a short-lived, isolated environment, installs pygame into it,
# and runs the script. Nothing is changed globally.

echo "-> Starting '$SCRIPT' on Python 3.13 with pygame ..."

uv run --python 3.13 --with pygame "$SCRIPT"
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EDUCATIONAL MATERIALS WITH HANDS-ON
PYTHON AND SCRATCH TASKS

Onuusa 2 - Windows (PowerShell)

B Windows He e Heobxoaum shell ckpunT; Tpy KOMaHgu ca goctaTbyHu. OTBOpeETe
PowerShell B nankaTa, cbabpxawa Python ¢anna, n rm nsnbnHeTe efHa cneg
apyra (3ameHete modul4.py ¢ MeTO Ha cob6CTBEHUSA Cn dann):

powershell -c "irm https://astral.sh/uv/install.psl | iex"
uv python install 3.13
uv run --python 3.13 --with pygame .\modul4.py

Onuusa 3 - OctaBaHe Ha Python 3.14 (6e3 BTopu Python)

AKo npegnoynTaTe ga octaHeTe Ha Python 3.14, MoXxeTe ga M3nonssate pygame-
ce (,um3gaHne Ha OOWHOCTTA") — NOYTU WAEHTUYEH 3aMecTuTen, KOWTO Beye
BK/tOUBa nakeTn 3a Python 3.14. KogbT He ce NpPOMEHs; OTHOBO ce nuwe import

pygame.

pip uninstall pygame
pip install pygame-ce

NMpenopbka

3a cnogeneHuTe yyebHM MaTepuannm ocTaHeTe npu HacTpomkata ¢ Python 3.13
(Onumm 1 n 2). MoaoynbT e [AOOKYMeHTMpaH K TecTBaH Cc Python 3.13.3 wu
CTaHOapTHaTa 6ubnuoTteka pygame. MsnonseanTe pygame-ce camMoO KaTo Obps3
NNYEH TecT.

OTcTpaHABaHe Ha nNpob6semMu

« command not found: uv (macOS/Linux) — 3aTBOopeTe M OTBOpPETEe OTHOBO
TepMuHana unu nsnbnHete export PATH="$HOME/.local/bin:$PATH".

e UV is not recognized (Windows) — cnep MHCTanMpaHeToO Ha uv 3aTBOpeTe "
oTBopeTe oTHOBO PowerShell.

o ,dannbT He e HamMepeH" — yBepeTe ce, Ye nogasarte NPaBUIHOTO UMe UMK
nbT, HanpumMmep ./modul4-starten.sh games/my_game.py.

« MoaynbT nsnonsea u 6ubnunotekata Arcade — nobaseTe --with arcade Kbm
nocnegHata KoMaHpa, Hanpumep uv run --python 3.13 --with pygame --
with arcade modul4.py.

e OTBaps ce nposopel, Ha urpaTa W BefHara ce 3aTBaps — ToBa

0obMKHOBEHO O0O3HauyaBa, 4Ye camuaT Python kog wuma rpewka;
CbObLLEHNETO Ce NoABABA B TepMuHana.
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OBPA30OBATEJ/IHN MATEPUAJIU NPAKTUYECKUN 3AQAHU 5
MO PYTHON U SCRATCH

MO/YJ15: Pasno3HaBaHe
Ha 06ekTu ¢ Roboflow - BbBeaeHue B
KOMMIOTBbPHOTO 3pEeHune

BbBEAEHUE

Llenta Ha HacToAWwMA Mogyn € pfga npefoctaBn UANOCTHO BbBefeHWe B
KOMMIOTBbPHOTO 3peHne (CV), kaTto o0b6fACHSABa KakK MalMHWUTE Bb3npuemar U
obpaboTBaT BWU3yanHW [AaHHW, M Oa HaAcoyuM yvyawute B paspaboTBaHETO Ha
COOCTBEHM MoOAenun 3a pasfno3HaBaHe Ha obekTW ¢ nomouita Ha nnatdopmara
Roboflow 1 cbBpemMeHHN anroputMun kato YOLO.

[o Kpada Ha To3n Mmoayn ue I'IpI/I,EI,O6VIeTe cnegHuTe 3HaHnA N YMeHNA:

.

fc
L5

Pas6upaHe Ha OCHOBHUTE KOHL,enuuu: PasrpaHnyaBaTe obpaboTkaTa Ha
Nn306paXkeHnst OT KOMMTbPHOTO 3peHME U pasbupaTe Nnormkata Ha HauurHa,
Nno KOMWTO KOMMKOTPUTE UWHTepnpeTupaT usobpaxeHnata KaTo AaHHU
(MMkcenn n oBonYeEH Kopa).

MpunaraHe Ha npoueca Ha KOMMIOTbPHO 3peHue (CV): lMpunaraHe Ha
neTTe OCHOBHM CTBMNKW Ha npoueca Ha KOMMIOTbPHOTO 3peHne: nonydyaBaHe
Ha OaHHW, NOAroTOBKa Ha faHHW, onpepensHe Ha M mopgena, obyyeHne Ha
MoZernia N HTeprnpeTupaHe Ha pesyntaTuTe

MU3nonsBaHe Ha Roboflow: HasurupaHe B nnatpopmata Roboflow 3a
Cb3faBaHe Ha NPOEKTU, KayBaHe Ha Habopum OT faHHU U ePeKTUBHO
yrpaBfieHne Ha JaHHU OT N306paKeHuns.

fef AHOTMpPaHe Ha paHHM: /13BbpLUBaHEe Ha TOYHO aHOTUpaHe (MapkupaHe) Ha
OaHHUM 3a NOAroToBKa Ha Habopw OT faHHM 3a 0by4deHne Ha N mopenwu.

MpakTuyecko npunoxeHue: /snbiHABaHE Ha MNbJiEH MNPOEKTEH LMKbI,
BK/IOYBALL, CbOMpaHe Ha peanHu AaHHWU (CHUMKWK), obydyeHne Ha Moaen u
TeCTBaHe Ha TOYHOCTTa MY B NMpaKTuUyecka cpeja.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

OBPA3OBATEJIHN MATEPUAIIU
PA3AEJN 5.1 KAKBO E OBPABOTKA HA KOMMIOTBHPHO 3PEHUE?

ObpaboTkaTa Ha n3obpaxeHns e cnocob, N3Non3BaH 3a OTKPMUBaAHE, N3BJINYAHE U
OLleHABaHe Ha BaXXHa WMHbOpMauMA, cbabpXalwa ce B UMPPOBO M306paxeHune.
To3n MeTo faBa 3HaUYMMM JaHHM 3a 06eKTU UnNu cpeamn B n3obpaxeHneTo, KoeTo
Hanogo6sBa YOBELWKOTO BM3yasnHO Bb3npuaTtme. OCHoBHaTa Len Ha obpaboTkaTa
Ha n3obpaxkeHns e ga u3BnmMYya CMUCHN OT TAX U Aa npencTassa Tasn MHGopmMaums
3a M3MNon3BaHe B pasnnMyHmn obnacTu.

Bbnpekn ye TexHonornsata 3a ob6paboTka Ha BM3yanHa MHGOPMaLIMA ChbLLEeCTBYBa
OTAaBHa, B MUHaNOTO TO3W MpoL,eC e pas3unTan B ronsamMa CTeneH Ha 4YoBellka
Hameca. ToBa e OTHeMasllo MHOro BpeMe U CblleBpeMeHHO e 6MUNo MpuYnHa 3a
[OoMNycKaHe Ha rpewkn. B no-paHHUTE cUCTeMu 3a pasnosHaBaHe Ha nuua
paspaboTumumTe e TpabBano PbYHO A3 MapKMpaT XUNAON CHUMKK U cneunduyHm
XapaKTepPUCTUKN, HaNnpuUMep, LWNpUHaTa Ha Hoca UK PasCTOAHNETO MeXay ounTe
ca ce wuaeHTMOUUMpanM efHa no efHa. [puyvMHata e, Ye [aHHWUTEe OT
N306paxeHnaTa 4ecTo ca BUNN HEeOopraHU3upaHn KU TPYAHU 3a pasdbupaHe oT
KoMMoTpuTe. MNMopaan ToBa aBTOMATU3MPAHETO Ha Mpoleca € M3UCKBan MHOro
MOLLIHW MPOLLECOPU N CbBPEMEHHU U3UYNCTTUTESTHN TEXHOMOTUN.

[lHec, ¢ nomow,Ta Ha HapacTBallaTa W3YNCAUTENHA MOLY, MPUNOXEHUATa 3a
KOMMIOTbPHO 3pEHME MU3MON3BAT U3KYCTBEH UHTENEKT U MalKnHHO obyyeHne (MA/
MO) 3a TO4YHa 06paboTKa Ha Te3n AaHHWU C uen uaeHTUudukauus Ha o6eKTu u
pasno3HaBaHe Ha Nuua, KakTo U 3a Knacudumkaumnsa, npenopbku, npocneassaHe u
Bb3npusaTue.

KoMMoTbPHOTO 3peHne Moxe fga 6bae onmcaHo KaTto " MalMHUTE ca OCTaBeHU fa
M3NbNHABAT TasW 3agada’, BOAbXHOBEHW OT 4YOBellKaTa 3puTesiHa cucTemMa u
HerHaTa Bpb3ka C MO3bKa. ToBa e npoLuec npu MawuHW, KaTo KOMMOTPpUTe, npu
KONTO Te Bb3npuemaTt usobpaxeHnsa W BUAeOo3annucu, aHanusmpar ™ n rum
TpaHcdopMmpaT C MNOMOLLTA Ha MALWMHHO OByyeHWe U U3KYCTBEH WHTENEKT.
3apoannoto ce npes 50-Te roguMHM Ha MWUHaANUA BeK, KOMMOTBbLPHOTO 3peHune
3anoyBsa ga ce nonynapusmpa npes 70-Te rognHn bnarogapeHne Ha cnocobHOCTTa
My [a pasrpaHMyaBa MaLUMHOMUCHU OT PbLKOMUCHM TekcToBe. [HeC To ce
N3non3Ba B MHOro o6nacTun, BKKOUYMTENHO TEXHOMOIMMM 3a pasrno3HaBaHe Ha Xopa,
CUCTEMM 3@ KOHTPO/ Ha KayeCcTBOTO Ha TMPOAYKTW, aBTOHOMHW MNPEBO3HU
TBa, 3eMeeNCKN NMPUNoXeHus, 3gpaseonasBaHe, obpasoBaHme U oTbpaHa.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
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KoMMOTbPHOTO 3peHMe M obpaboTkaTa Ha W306paxKeHuss ca CBbp3aHu, HO
pasnnyHn obnactn. O6paboTkaTa Ha uU300paxeHMa BKAoYBa o0b6paboTka,
Bb3CTaHOBSIBAHE U KOpUrMpaHe Ha LBeTa M APKOCTTa Ha 3aCHETUTE AaHHM OT
N306pakeHuns, BKIHOYNTENHO CHUMKM N BUOeoknunose. KOMMNIOTbPHOTO 3peHUE, OT
CBOSl CTpaHa, € npunaraHeTo Ha TEXHUKN 3a 0bpaboTKa Ha M300paXKeHUs BbpXY
TAX U CbYeTaBaHETO Ha TO3M MPOLEeC C U3KYCTBEH MHTENEKT. Hanpumep, AokaTo
obpaboTkaTa Ha N300paXeHns ce N3Mnoa3Ba 3a HaMmpaHe Ha pbboBeTe Ha 06eKT B
n3obpaxeHne, WN3MNOM3BAHETO Ha TEXHUWKM 3a MaWnHHO obyyeHne 3a
nogeHTudnumpaHe n kKnacuouumpaHe Ha To3M 0O6eKT nonaga B obnactra Ha
KOMMOTBbPHOTO 3PEHME.

PA3[EN 5.2 KAK ,BUXXOA" KOMMNIOTBPBbT?

[(pagMBHUTE eNleMEeHTW Ha MOYTU BCUYKM KOMMKOTPU B CBETA - TEXHUTE "KneTkn" -
ce CcbCToAT OT 4ymcnata 1 n 0. ToBa O3HayaBa, 4Ye KOMMOTPUTE Bb3Npuemar
OaHHUTE, KOUTO NoTpebutennte nckaT ga UM npegagaTt, Ha COBCTBEHUA CU e3UK:
eAVHNLN U HYNW.

B KpaHa cMeTKa u300paXxeHuATa U BUOEOKIMMOBETE, CbCTaBEHM OT MHOro
n306paxKkeHuns, CbLLOo Ca AaHHW, 3aTOBA KOMMIOTPUTE 'Y Bb3NpuemMaT KaTo HyJIn U
eavHULN, Unn gBonyHaTta bponHa cuctemMa. 3a no-gobpa nnrcTpauns MoXxem ga
n3nossBamMme M3obpaXxeHneTo no-gony.

B R OWYT S OBD B A A T B AR T Y W LR AR TY
& &k ¥ 48 3Y i ¥ AT 46 B4 45 @8 4F g4 W6 O 88
iE b @k OB ioad 0% A &l 89 &3 48 19 W6 ek
L e L 4 48 NE 07 KX WOTL 3T OO W WG
3 X 18 TR o I W TE 58 22 45 45 ¥ 4 33 13 B
S0 AT EX &R P OER U5 22 44 7Y BN AN TR M M4 FO 3B L7 L
ER BE OEL JF 68 J3 A7 I 3 B 60 @7 3§ 34 TN Ad 15 N3 6 TP
W% S FR R BF i S JE M 0 W B A 08 40 B dE 48 OB
B0 R B BE B Fh b 3 BT BT FR YR B4 B0 G4 RE e BE 68 R
B D e THE BN TE 44 A0 41 PE EW S5 &R B0 FT 04 21 W WR
AT BB AR FE YR WL AT BN B NN B 04 B3 B G4 B WE EE RS
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T % B 40 YE B IO WE BE EQ MR AN AR AT KR BR YH 04 M 1
THOTH MEOSE OTE OEL 0O L TE B4 wR TU A8 80 WD G0 BE WY ER W
L ONA TR OER WL N4 08 B8 BJ B 88 @0 40 B4 9 0B IE @Y @0
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What We Ses What Computers See

durypa 7 HaunH Ha BuxgaHe: M3nonssaHe Ha HEBPOHHU Mpexu 3a BugeoHabmrogeHne (2025) N3ToUHUK:
https://www.videonet9.com/using-neural-networks-for-video-surveillance.html; [Jata Ha go6assHe : 09.08.2025.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
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AKO ce nuTaTe 3al0 M306paxXeHNeTo Nokassa caMo ABYyLMOPEHN CTOMHOCTH, a He
HYN U eAVHULN — OTFOBOPBT € NPOCT. HalwmnTe KOMMOTbPHM NpoLecopn BsemaT
Te3N CTOMHOCTM U M NpeobpasyBaT BbTPELIHO B HYNU U eguHULM. AKO BCUYKO
TOBa ce MokasBalle OUPEKTHO B ABOWYEH BUA, M3006pa)KeHMeTo Lliewe aa 6bae
N3KIOUYNTENHO OBT0O U TPYAHO 33 YeTeHe. BCbLHOCT BCsiKa OT Te3u ABYLMOPEHH
CTOMHOCTM B N306pakeHneTo no-rope nNpeacTaBnsBa eauH nukKcer.

N Taka, kKakBO e nukcen? [lukcenbT € Hal-MankaTta rpagmMBHa eanHuua Ha
LNPPOBOTO N306paxeHMe.

PA3[EN 5.3 HEKA HANMPABUM EAHO YINPAXXHEHUE

» B3emMeTe NUCT Ha KBagpaTyeTa.

e HomepupainTe BCeKM KBaapaT OT MpexaTa c uncna mexay 0 u 1.

e Konkoto no-6nu3o Ao 1 e 4yncnoTo B [JajeH KsBagpaT, ToNKoBa no-6sn e
KBaapaTbT.

e KonkoTo no-6ams3o ao 0 e YncnoTo, TONKOBA No-YepeH e KBaapaThbT.

» Ako umcnoTo e 0,5, ouBeTeTe KBagpaTa B CUBO.

a L0000 90.6|0 60610000
10/0.5(0.0[0.00.00.00.00.0052.01010
L0102 |02 0. 5056|0605 0000051010
LO09L0L0L0100003000.00910
LOLOL0L 0000005000510
LOMLOL0050.5(0.5/05)05 04 0.0 0.51.0
10)04j0.0[0.00.00.000000000051.0
030.00.006L0LOL01.005 000510
050006 LOLOLOL0L005 000510
050007 LOLOLOL 0000000510
060.0061L0L0L01005000.00510
0.90.1j0.000.6/070:7 10500 05000510
L0070.10.000000103080.00.51.0
LOML0000.80.3)0.92.0/1. 0(L L0 OjL.0

durypa 8 HaunH Ha BuxxaaHe: M1anonssaHe Ha HEBPOHHU Mpexu 3a BugeoHabnogerHne (2025) NI3ToYHMK:
https://medium.com/@meriyananjalika99/from-pixels-to-predictions-getting-started-with-cnns-convolutional-neural-
networks-e3f84781ccle; [lata Ha nobassHe : 09.08.2025.

AKo HapucyBaTe BHMMAaTe/NIHO B TakaBa TeTpafKa, OT pasCTosHMe pUCYyHKaTa Llie
nsrnexga HanbaHO HopManHa. OnuTanTe ro ¢ unsobpa)keHneTo Mo-rope —
oTAaneyeTe ce Ha HAKONIKO MeTpa OT eKpaHa U e BUauTe pasnukaTta. BebuHocT
KOMMIOTbPHUTE U TENEeBU3MOHHUTE eKpaHW MoKas3BaT  M306paKeHus U
BUOEOKINMOBE WMMEHHO MO TO3M HauMH: 4Ype3s MWINOHW ManKu KBagpaTyeTa,
HapeLeHn efHO L0 ApYro.
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OBPA30OBATEJIHN MATEPUAJIU NPAKTUYECKUN 3A[AHYU 5
MO PYTHON U SCRATCH

3a ga CbXpaHAaBaT VI306pa)KeHVIFITa, yCTpOVICTBaTa 3ara3BaT B NMNaMeTTa YNCNOTO,
CbOTBETCTBAWO Ha BCAKO KBappaTye. |_|pl/l |/|3o6pa>|<eH|/|ﬂTa C J1oWo Ka4yecCcTBoO,
KOWUTO NMOo3HaBaMe KaTo MNMUKCeJIMPaHW, TE3N KBaapaTyeTa CTaBaT BUANMU C NMPOCTO
OKO.

PA3AEN 5.4 NPOUECDHT HA KOMMIOTBHPHOTO 3PEHUE CE CbCTOU
OCHOBHO OT NET CTbIKMU:

o MNonyyaBaHe Ha AaHHUTE
9 MNMoproToBKa Ha faHHUTE
o OnpepgensaHe Ha M mopena
0 O6yyeHune Ha I mopena

o NHTepnpeTupaHe Ha pesyntaTuTe

N306paxkeHnsTa, nonyyeHn 3a 6a30BO MNPUIOXKEHWE 3a pasnosHaBaHe Ha
PBKOMNUCHM LndpKU, ca NokasaHu no-gony. Tesu nsobpaxxeHns ca npeobpasyBaHn B
CKanaTa Ha cuBOTO, yaobHa 3a KOMMTHbPA, U ca N3MNon3BaHn 3a obyyeHne Ha UN.
Pe3ynTtaTtuTe OT TeCToBeTe NnokassaT TOYHOCT OT 99% cnep obyyeHueTo.

PA3[EJ1 5.5 ROBOFLOW

MoceTeTe: https://roboflow.com/

L
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OBPA3OBATEJIHNW MATEPUANIN NPAKTUYHECKU 3AAAYU
MO PYTHON U SCRATCH

Roboflow e usnoctHa nnatdopma 3a M3KYCTBEH MHTENEKT, npegHasHayeHa 3a
pa3paboTBaHe Ha MPOEKTU 33 KOMMIOTbPHO 3peHue. Tsa onpocTaBa npoleca Ha
Cb3faBaHe, obyyeHne W BHefpsABaHe Ha MOLENU 33 KOMMIOTbLPHO 3peHune C
noMowiTa Ha [aHHW OT u30bpaxeHus u Bugeoknunose. [lpepnara neceH 3a
n3nonssaHe MHTEPPENC KaKTo 3a HaUMHaeLLW, Taka 1 3a ONUTHU paspaboTumym.

PA3AEN 5.6 PA3AEN 5.5 KAK 1A CE PETUCTPUPATE B ROBOFLOW?

e OTBOpeTe canTa https://roboflow.com/
e KnukHeTe Bbpxy 6yToHa "Sign In" B ropHUs fieCeH brbil.

e B oTBOpPUANA Ce Npo30opeL, BbBeaeTe AaHHMUTE 3a Npodu, ako MaTe TakmBa, U
BNle3Te B cucTtemMaTta. 3a Tesun, KOUTO BMM3aT 3a MPbB NbT, U3NoN3BanTe
onumaATa "Continue With Google", Tbin KaTo NPOABbII)KABAHETO C aKayHT B
Google e Han-ygo6HoO.

e Cnep nsbupaHe Ha XenaHuma akayHT B Google un npefocTaBsHe Ha
HeobxoauMUTE paspellenmns Ha canTa Roboflow we BneseTe B cuctemara.

e KnukHeTe Bbpxy 6yToHa "NEW PROJECT" Ha oTBOpuMNnaTa ce CTpaHuLa,
BbBegeTe nHdopmaLmnATa 3a NpoeKTa U ro Cb3ganTe.

Let's create your project.

school 8 Publie My First Project

Project Nama Annotation Group Visibisity | : _ License ©
My First Project abjects. & Private ] | & Public CCaY 4.0 -

Project Type

Object Detection 0 Bounging Boxes  # Courts & Tracking
Iebemtity olxjects and thair positions with bounding boxes,

Classification & Image Lobels W Fiding - Cordent Moderation
Assign labels to the entire image Sirgle-Label Wt Latoel
Instance Segmentation I Pebypons & Mesuring & Odd Shuoes
Dwtect multiple objects and their actual shape,

®urypa 10 . Kaggle-Dataset (2025) M3To4yHuk: www.roboflow.com; [Jata Ha go6assHe : 09.08.2025.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

Hab6op oT gaHHu (Dataset)

Ha HoBaTa cTpaHuua, KOATO ce oTBaps, fobaBaAaMe [aHHUTe 3a obyueHwue,
BanugupaHe un TectBaHe Ha UW. OTTyK HaTaTbK We rvm Hapuyame "Habop oOT
faHHN" (dataset). AKO HAMame Habop OT OaHHKW, MOXEM fa M3Non3Bame roToBU
Habopwu oT gaHHM B cuctemata RoboFlow Universe.

https://universe.roboflow.com

Mo cbwmsa HaumH Kaggle e yebcanT, npegnaral, rotosy Habopu OT AaHHW.
https://www.kaggle.com/

T Upload

Enteh Mame: Tage: ! Need images to get started?
Uploaded on 07727/25 a1 354 pm
Ee ]
B Cronlo batch sty
Search on Roboflow Universe

T

Drag and drop file{s) to upload, or:
[ Satoct Fileis) 3 Sasect Foldor

Suppanad Formats

& Imagos O Annotstions . [ Wideoa  [X PDFs
[T ! =, ol pdd

W M dnrmats

Gurypa 11 Roboflow (2025) U3To4yHmk: www.roboflow.com; [Jata Ha gobassHe: 09.08.2025.
FoToB HAabop OT AAHHU

B Tasn cuctema e npoab/iKUM CTbMNKUTE Ha npoueca C rotoB Habop OT AaHHW.
3aToBa Le nsnonssame Habopa oT gaHHM ypes RoboFlow Ha agpec
https://universe.roboflow.com/roboflow-58fyf/rock-paper-scissors-sxsw.

Cnepn BbBeXdaHe Ha TO3M afgpec KnKHeTe Bbpxy 6yToHa "download dataset"
(nsTernsHe Ha Habopa oT gaHHu). MNMpean ga KnukHeTe obade, TpsbBa fa pewwunm
kon M mopen ga nsnonssame. B ToBa npunoxeHue we nsnonssame MM mopena
YOLOvV11, konTo e no-edpekTnBEH NpU OTKPMBaA HETO Ha 0bekTU. AKO nocetuTte
npoduna B GitHub Ha CbOTBETHMA anropuTbm
(https://github.com/ultralytics/ultralytics), MoXeTe pga HaMepuTe pasIUYHU
npegBapuTenHo obydyeHn Terna u nogapobHa uHPopmauunsa. (OHNamH TecT Ha
Yolov3: https://v-iashin.github.io/detector)
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https://github.com/ultralytics/ultralytics
https://v-iashin.github.io/detector

OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

501 @ - 1
% ultralytics ——
52.5 YOLO ML
. 500 —e— YOLOM
.. YOLOV10
28475 YOLOW®
4 YOLOUB
E 450 YOLOWT
%] YOLOVE-3.0
8 425- YOLOVS
PP-YOLOE+
400 - 11 DAMO-YOLO
o A YOLOX
BP5—— IR EfficientDet
0 2 4 6 8 10 12 14 16
Latency T4 TensorRT10 FP16 (msfimg)

Qurypa 12 Ultralytics (2025) U3ToyHuk:https://github.com/ultralytics/ultralytics; lata Ha gobassHe : 09.08.2025.

MpoBepka Ha faHHUTE

Cnepn ToBa KnuKHeTe Bbpxy byToHa "Download Dataset" n nsbepete "Train" ot
4yacT OT Habopa OT AaHHu, cnepf koeTo "Fork Dataset", 3a Aa NpexBbpAmMTEe BCUYKMU
eTUKeTU U pasfennTe 3a obyyeHue, BannanpaHe U TecTBaHe Ha Habopa OT AaHHU
KaToO HOB MPOEKT.

Download Dataset

Usa your plan's $120 worth of credits for training YOLOVE, YOLOV!1 and RF-DETR
and mora model types! Customize the dataset, preprocessing, augmentations and
training.

_!a Train from a portion of this dataset
Start fraining on a subsat of this project or combine with other data

Download dataset

e
=2 Getacode snippet or ZIP fila

®urypa 13 Dataset (2025) N3TouHuk: www.roboflow.com; [lata Ha nob6assiHe : 09.08.2025.
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OBPA30OBATEJ/IHN MATEPUAJIU NPAKTUYECKUN 3AQAHU 5
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Python kop,

Cnepn MapkupaHeTo W nNpoBepkaTa Ha [aHHUTeE B Habopa OT AaHHU KIIMKHeTe
Bbpxy OyTOHa 3a M3TernsaHe Ha Habopa OT AaHHU, usbepeTe mMogena v OHNaMH
MeTofa v B3emeTe Python koga, npegocTaBeH OT canTa.

®urypa 14 Dataset (2025). NsaToyHuk: www.roboflow.com; [Jata Ha go6assHe: 09.08.2025.

Annotations

Gurypa 15 . Cut-off (2025) N3TouHMK: www.roboflow.com; [ata Ha gobassHe: 09.08.2025.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

% Download %

Jmage and Annotation Format

YOLOWT w

TXT annotations and YAML config used with YOLOvIL

Download Options

Download zip to computer
Downloads all images, annolations, and classes.

IO Show download code
Custom train this dataset using the provided code snippet in a notebook.

Cancel Continue

durypa 16 YOLOv11 (2025)n N3ToyHmk: www.roboflow.com; [laTa Ha nob6assiHe: 09.08.2025.

Paste this snippet into a notebook from our model library to download and unzip your dataset:
Ipip install roboflow g

from roboflow import Roboflow

rf = Roboflowlapi_key~{NENENERENENNNENN - /

project = rf.workspace{"school-peevd™ ). project(|"rock-paper-scissors-susw -wmyws ")
version = project.version{1)

dataset = version.downlosd{“yolovil®)

Gurypa 17 Snippet (2025). 13TouHuk: www.roboflow.com; [Jata Ha fgobassHe: 09.08.2025

AnroputbmbT YOLOV11

B cnepBawaTa CTbMKa We oTBOPMM Kopga 3a anroputbma YOLOvV1, paboTely B
Google Colab, nogroteeH 3a Hac oT Roboflow.
https://blog.roboflow.com/yolov1i-how-to-train-custom-data/

MNoceTeTe cnegHaTa Bpb3Ka U CrieABanTe MHCTPYKLMUTE TaM:
https://colab.research.google.com/github/roboflow-
ai/notebooks/blob/main/notebooks/train-yolo11-object-detection-on-custom-
dataset.ipynb?ref=blog.roboflow.com

[pyra Bb3MOXHOCT € f[a cb3gageTe Mofen u ga ro usnonssate AUPEKTHO B
Roboflow. ToBa Moxe ga e no-6bp30 1 necHo, Ho YOLOv11 gaBa no-gobpu n no-
TOYHW pesynTaTu.
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https://blog.roboflow.com/yolov11-how-to-train-custom-data/
https://colab.research.google.com/github/roboflow-ai/notebooks/blob/main/notebooks/train-yolo11-object-detection-on-custom-dataset.ipynb?ref=blog.roboflow.com
https://colab.research.google.com/github/roboflow-ai/notebooks/blob/main/notebooks/train-yolo11-object-detection-on-custom-dataset.ipynb?ref=blog.roboflow.com
https://colab.research.google.com/github/roboflow-ai/notebooks/blob/main/notebooks/train-yolo11-object-detection-on-custom-dataset.ipynb?ref=blog.roboflow.com

OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

Look Only Once (YOLO) - Nnepait caMmo BeaHbX

MNpes3 nocnegHNTe HAKOKO roguHN ABE apXUTEKTYPU 3a pasno3HaBaHe Ha 06eKTH
3aBfagsaxa cBeTa Ha KOMMHOTbPHOTO 3peHME: KOHBOTKOLMOHHUTE HEBPOHHN MPEXU
(CNN) n Look Only Once (YOLO). M CNN, 1 YOLO ca gonpuHecnn 3a oGOpMSAHETO
Ha CbBpPeEMEHHaTa WMHAYCTPUA 33 KOMMIOTbPHO 3peHue. TpaHchopmepuTe Cblio
UrpanaT BCe MO-Ba)kHa pPoONsA B KOMMIOTbLPHOTO 3PEHME U Pas3no3HaBaHETO Ha
obekTn.

CNN wusnonsBaT KOHBOMMOLWUM - TexXHWKa 3a obpaboTka Ha Kn306paxkeHus -3a
YCBOSIBAHE Ha XapaKTepUCTUKUTE Ha wnsobpaxkeHme. To3um npouec BKAKOYBA
npunaraHe Ha nnb3raw, NpPo3opel, KbM BCEKW MUKCEN B M306pa)keHMeTo 3a
yCBOfiIBaHe Ha XapakTepucTukute. MIHpopmMaumsaTa, nonyyeHa OoT KOHBOMOLMUAUTE,
ce obpaboTBa OT HEBPOHHA Mpexa. CblecTByBaT MHOro peanusaumm Ha CNN,
BkntountenHo R-CNN, Mask R-CNN u Fast R-CNN.

Cemencteoto oT mogenu YOLO cbliO OKasa 3HauYMTENHO BUAHWE B CBETa Ha
KOMMIOTBbPHOTO 3peHune. MNpeactaseH oT [xoysed PeambH npes 2014 r., YOLO ce
npeBbpHa B aKTMBHa obnacT Ha u3cnegBaHe W paspaboTka, Gewe npueTr oT
lWMpOKa OBWHOCT M e BHeApeH OT MHOro paspaboTtumum M mnscnepoBaTesu.
YOLOvVS5 n YOLOVS8, pa3paboTeHn M yCbBbpPLIEHCTBaAHM OT ekmna Ha Ultralytics,
3axpaHBaT NPOU3BOACTBEHM MOLENM 3a pa3no3HaBaHe Ha 06eKTU No Lennsa CBAT.

NoBeye nHpopMaums 3a YOLO mMoxeTe fa HaMmepuTe Ha:
https://blog.roboflow.com/guide-to-yolo-models
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

3a pa aHanusupaTte noApobHOTO KNacupaHe Ha anropuTMmTe, akKTUBHO
M3non3BaHM B obnacTTa Ha KOMMOTBbPHOTO 3peHMe Mo Lenuns CBAT, MoXeTe [Aa
noceTuTe: https://leaderboard.roboflow.com/?ref=blog.roboflow.com

M3TOYHHULU

1. Banerjee, Chayan & Fookes, Clinton & Karniadakis, George. (2023). Physics-
Informed Computer Vision: A Review and Perspectives. 10.48550/arXiv.2305.18035.

2. LeCun, Y. (2025). MNIST a Remote View of the Dataset from
http://yann.lecun.com/exdb/mnist/. DateAdd: 09.08.2025.

3. Mohite, Amruta & Kulkarni, Atharva & Chitnis, Rutwik & Mane, Swapnil & Asabe,
Shubham. (2021). Al Inspection: Computer Vision For Visual Inspection. International
Journal of Advance Research in Computer Science and Management. 7. 29.

4. Object Recognition (2025). From https://viso.ai/product/computer-vision-
parking-lot-occupancy-tutorial/ DateAdd: 10.08.2025.

5. Using neural networks for video surveillance (2025) from
https://www.videonet9.com/using-neural-networks-for-video-surveillance.html.
DateAdd: 09.08.2025.

JIMHKOBE KbM YYEBHU NMJIAT®OPMU

MNoapobHO KnacupaHe Ha anropuTMm 3a KOMMIOTBPHO 3peHune: 3a aHanmsnpaHe Ha
aKTUBHO W3MNOM3BaHUTE anropuTMun B obnacTtta Ha KOMMIOTbPHOTO 3pEHME Mo Lenus
cBAT: https://leaderboard.roboflow.com/?ref=blog.roboflow.com

Roboflow LisanocTHa nnatdopMa 3a U3KYCTBEH MHTENEKT, NpefHa3HayeHa 3a
pa3paboTBaHe Ha MNPOEKTN 32 KOMMIOTbPHO 3peHune:
https://roboflow.com/
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

;‘_, NMPAKTUYECKO YNPAXHEHUE

NOBUU HA OBEKTU - PbKOBOCTBO 3A YHUTENIA

Llen Ha ynpaXHeHueTo
e [la ce pasbepe normkaTta Ha KOMMNKOTBPHOTO 3PEHME.
e [la ce cb3gage Moen 3a pasno3HaBaHe Ha 06eKkTu ¢ nomMmouTa Ha Roboflow.
e [la ce npeXxunBesaT nNpouecnuTe Ha cbbMpaHe Ha JaHHK, MapKupaHe, obyYyeHne Ha
MOJEN 1 TeCcTBaHe.

3ano3HanTe yyeHuuuTe C MOHATMETO ,KOMMIOTbPHO 3peHue” uypes KpaTka
npeseHTaums.

Bcska rpyna nsbupa asa pasnuyHu npegmeTta v r'm CHUMa OT pasfinyHn brriv,
KaTo npasun rno 15-20 CHUMKWN.

e BnesTe B npoduna cu B Roboflow n cbagante HOB NPOEKT.

o CHMMKKUTE ce KayBaT B niatdopmaTta, a 0b6ekTnute ce ob6o3HavyaBaT, KaTo
OKOJ10 BCEKM OT TAX Ce oUyepTaBa pamka.

e MopenbT ce o6yana M TecTBa.

o [pynuTe TecTBaT MOLENNTE CU B3aUMHO U M1 OL,eHABaT.

Upen 3a renmuopukaums
e Hapnpesapa c BpemeTo: Kon MoXxe fia cbbepe n Mapkupa gaHHUTe Han-6bp3o?
e CMeceH TecT: MogenbT ce TecTBa C 06EeKTU, KOUTO HUKOra He e BMXAaar.
e JloB 3a rpewkun: HamupaT ce M ce obCbXpaT chyyauTe, B KOUTO MOLENDT
rpewmn.

NoBUU HA OBEKTU - HACOKHU 3A YHEHUKA

KakBo e KOMMIOTbHPHO 3peHune?
KoMMnoTbpHOTO 3peHne e obnacTTa Ha MU3KYCTBEHUS MHTENEKT, MOo3BoMABallLa Ha
KOMMOTPUTE Aa OTKpuBaT W pasbupaT o06ekTM C nomoliTa Ha KamMepu unu

N306paxKeHuns.
‘ e
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

BawaTa 3apayva

o BawwnaT otbop Tpabea ga nsbepe gBa obekTa.

o HanpaBeTe 15-20 CHMMKM Ha BCEKU OBEKT OT pPasfiMyHu briun.

B OTBOpeTe NpoekT B Roboflow 1 kayeTe cHUMKUTE.

0 Mapkunpante obekTuTe.
6 ObyueTe Mmogena cu.

o OnuTainTe fa pa3nosHaeTe 06eKTUTE Ha ApYyruTe oT6opW.

CbBeTHU 3a CHUMAHe
e CHUMaNTe OT pasfIMYHN brn.
e OnuTanTe pasfIMyHU YCOBUA HaA OCBETJ/IEHME.
e CHumainTe obekTa n oT6IN30, N OT pasCTosHUE.

Hacoku 3a eTukeTupaHe

OuepTanTte ob6ekTa Ha CHMMKaTa C [MPaBObIbJ/IHAK W HanuUweTe HEeroBoTo
HavMeHoBaHwue.

Mpumep: Monus, N'yma.

HanpaBseTe cnegHuTe Ha6noaeHUs
e CuTyauuum, B KOUTO MOLENDT BN pa3rno3HaBa Han-gobpe.
e CuTyauum, c KOUTO MOLENDT BU Ce 3aTPYyLHSABa.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

PE®JIEKTUBHU BBIMPOCU

OTpenete BpeMe, 3a fla noMucnauTe 3a4bnboyeHo BBbpPXY HAYy4YeHOTO B TO3U
Mmoayn. OTroBopeTe obMUCNEHO Ha cnegHuTe BbMNpPOCHK:

OT nukcenu Ao Bb3NpuATHME: B TO3M MOAYS HayyumxTe, 4ye KOMMIOTpUTe
Bb3rnpmnemMaT M3006paKeHMnATa KaTo MPEXM OT YMCNa U OBOMYEH KOf, a He
KaTo ¢opmun n uBeToBe. Kak ToBa "4MuCnoBO" BMXKAAHe Ha cBeTa MNPOMEHSA
pasbupaHeTo BM 3a HaunHa, no konto N pasnnyaBa gBa pasnmyHu obekTa,
KaTo Hanpumep MonB U ryma?

3HayeHMeTO Ha pa3HooOpa3ueTo B AaHHUTe: YrpaxHeHueTo "JloBuM Ha
06eKkTn" HabnerHa Ha CHUMAHETO OT PasfNyHM BN U NPU Pa3ANYHU
yCnoBuMA Ha ocBeTieHMe. 3awo ToBa pasHoobpasme B Habopa OT AaHHKU 3a

obyyeHne e OT K/KYOBO 3HaYeHWe 3a TOYHOTO pasrno3HaBaHe Ha 0OEKT OT
MW B peanHa cpepa?

AHanusupaHe Ha TOYHOCTTa M "rpewkuTe": [1o0 BpeMe Ha TecTBaHeTo 6axTe
HacbpyeHU fa uaeHTuouumpaTe cnyyauTte, B KOUTO MOAEeNbT rpewun. Bbs
OCHOBa Ha HabnofeHusaTa CU, KON KOHKPeTHU GaKTopu Ha cpepaTa crnopeq

Bac (KaTo CEHKM UM pasCcTOosAHNE), 3aTPYyAHMXA NPaBUITHOTO GYHKLMOHMpPAHE
Ha Mopgena?

PelwiaBaHe Ha peanHu npo6nemu: KoMnOTbPHOTO 3pPEHNE BeYe ce 13Mos3Ba
B obnactm KaTo 3apaBeornas3BaHe, aBTOHOMHW MPEBO3HM CpeacTBa W
3emegenue. Cera, cnepf kaTo cTe o0yu4nnmnm cobCTBEH MoAes, MocoYeTe eamnH
KOHKpEeTeH npobneM B Y4YMNULWLETO WAM MeCcTHaTa OOLWHOCT, 3a 4MeTo
pellaBaHe CMATaTe, Ye MoXe fa 6b/e n3nosisBaHa Ta3n TEeXHOJorus.
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

TECT (Bceku BbNpPOC MMa caMO eAWH BepeH
OTroBop)

1. KakBa e ocHOBHaTa L,e/1 HA KOMMIOTbPHOTO 3peHune?

a) [Ja no3Bonu Ha KOMMOTPUTE Aa MUCIAT KaTo YOBELIKM MO3bLU.

b) [da nosBoaM Ha MawWuWHWUTe fda "BMXAaT" M UHTepnpeTupaT cBeTa KaTo
YOBELLKOTO OKO.

c) [a cbxpaHaABa ronemMum Habopu OT AaHHWU B 6asu AaHHWN.

d) [a aHanusnpa camMo TEKCTOBW JaHHW.

2. Koe oT cnegHnte HE e TMUNUYHO NpUNOXeHUEe Ha KOMMIOTbPHOTO 3peHue?
a) PasnosHaBaHe Ha NbTHU 3HaLUM B aBTOHOMHW NPeBO3HU cpencTaa.

b) CwucTtemu 3a pasnosHaBaHe Ha nuua.

c) AHanu3anpaHe Ha nNoOTpebuTencknuTe npegnoyYnTaHmMa B CUCTeMU 3a
NPenopbKM Ha NPOOYKTU.

d) OTKpuBaHe Ha TYMOPU B MELULLUHCKN N306paxxeHuns.

3. KakBa e 3afjayaTa Ha KOMMIOTbPHOTO 3pPEHME, HACOYEHa KbM onpepensiHe
Ha MeCTOMOJIOXKEHUETO U BUAa Ha KOHKPEeTHU 06eKTU B usobpaxeHue?

a) Knacudukaumsa Ha nsobpaxxeHus

b) PasnosHaBaHe Ha 06eKTH

c) CermeHTupaHe Ha n3obpaxeHus

d) W3BnuMyaHe Ha XxapaKTepucTuku
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OBPA3OBATEJIHN MATEPUANIU NPAKTUYECKHU 3AAAYU
MO PYTHON U SCRATCH

TECT (Bceku BbNpPOC MMa caMO eAWH BepeH
OTroBop)

4. Koe OT cnegHuTe e efHO OT npeausBMKaTencTBaTa, npepg KOUTO ca
M3npaBeHU CUCTEMUTE 3a KOMMIOTHbPHO 3peHune B peasHusl CBAT?
a) HepocTur Ha gaHHM N pa3Hoobpasune Ha Tesn JaHHMW.

b) Hwucka pasMepHOCT M NPOCTOTa Ha BU3yaNHUTE LaHHW.
c) [NocnepoBaTeNHOCT B OCBET/IEHMETO, NO3NLMATA U MaLlLaba.
d) MopgenuTte NOCTOAHHO NOCTUraT HaNb/IHO TOYHWU pes3ynTaTu.

5. Koe oT cnepgHuTe TBbpAEHUA MOKa3Ba, Ye MoOAenbT € npeTpeHupaH
(overfitting)?

a) Hucka TOYHOCT M BbpXY AaHHUTE 3a 06y4YeHue, N BbpXy TECTOBUTE [LaHHW.

b) MHOro BMcoka TOYHOCT BbpXY AaHHUTE 3a 06yYeHMe, HUCKa TOYHOCT BbPXY
TECTOBUTE OaHHWN.

c) Bucoka TOYHOCT 1 BbpXY AaHHUTE 3a 06yYeHue, N BbpXy TECTOBUTE OaHHW.
d) MopenbT Mapkupa BCAKO U306paXeHne No eanH N Cbll HaYnH.
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OBPA30OBATEJIHW MATEPUAJIU NPAKTUYECKUN 3A[OAYHU
MO PYTHON U SCRATCH

O606LweHVe U cnepBaLlu
CTbNKMU

Hagrpa>xgakvm BbpXy OCHOBHUTE 3HaHUA, msrpageHn B Kypc 1, Te3nm y4yebHu
MaTepuanu ca Cb3fafeHu, 3a fa NoTOMAT YyYeHUUUTe OT CpefHuUTe yyunuuia B
NPaKTUYECKOTO MNPUIOXEHUE Ha WU3KYCTBEHUS WHTenekT. CbAbpXXaHMeTO Ha
MOAYNUTe Uenu fa 3aTBbpAW Bpb3KaTa MeXy TeopuAaTa M npakTukaTa, KaTo
Haco4yBa y4yeHuLUUTe KbM Cb3faBaHeTO Ha fJocTbnHu MW mopgenn ¢ nomolTa Ha
Python n Scratch. OT nscnegBaHeTO Ha MaTemMaTnyeckaTa flornmka 3ag B3eMaHeTo
Ha peweHuns B ,CTasa 3a 6ArcTBO C U3KYCTBEH UHTENEKT" A0 06y4yeHneTo Ha Moaenu
3a MaWwKWHHO obyYyeHune 3a UrpoBU NMEPCOHaXM U pa3paboTBaHETO Ha MPUIOXEHNUA
32 KOMMOTbPHO 3peHuMe ¢ Roboflow — mMogynute npegnarat UANOCTHO,
NPaKTUYECKN OPUEHTUPAHO YY4eOHO NpexunsaBaHe. PaskasHMAT noaxon, BKAKOYBALL,
6Mn3KM [0 YYeHUUUTe NepcoHaxku kKato AMnuH v Anapa, uenn fa rnpeBbpHe
CNTOXHWN TEeXHUYECKN KOHLLEeNuUMn, KaTo HEBPOHHU MpeXxun, K-cpegHn CTOMHOCTU U
pasno3HaBaHe Ha 06eKTU B NO-AOCTbIMHU N aHraXxupatyu.

Cnep, 3aBbplUBaHETO Ha Kypca Yy4yeHMuUTe LWe ce npeBbpHAT OT MNacuUBHU
r|0Tpe6|/|Ten|/| KbM aKTUBHW Cb3gaTtennm Ha TexHonormn. Te we npungobusat
TeXHN4YeCKn yMeHuna 3a rnporpammpaHe Ha OCHOBHW UHTEJIMTEHTHU CUCTEMU, Le
[Pa3BuUAT KPUTUYHO MUCIEeHe TMpPpuU OLeHABaHe Ha TOYHOCTTa Ha Mopgennte un e
n3rpafdatT €eTn4yHa OCb3HATOCT 3a OTFrOBOPHO MNMpunaraHe Ha U3KyCTBEHUA UHTENEKT.
ToBa 3agbnbo4YeHO HaBNM3aHe B nporpamMmnpaHeTo U B Ha4allHUTE CTbMKWU Ha
HaykaTa 3a [aHHUTe He caMo 3aTBbpXpaBa STEM KoMneTeHTHOCTUTEe Ha
YYEHMLNTE, HO WU M NoAaroTeA 3a ObAella akagemMumyHa W npodecuoHasnHa
peannsauna B CBAT, ABUXEH OT TEXHOJNIOTUUTE.
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OBPA30OBATEJ/IHN MATEPUAJIU NPAKTUYECKUN 3AQAHU
MO PYTHON U SCRATCH

KakBo cnepgBa?

3a fa ce rapaHtuMpa YCTOMYMBOTO WMHTErpupaHe Ha Te3n TeMu B y4ebHuA
npouec, NpoekTbT BKMO4YBA ,MHCTPYMEHTapuUyMm 3a yuuTenn B cpegHuTe
yyunnuwa". Tosm Matepuan we npefocTaBu Ha negarosnte nogpobHun nnaHose
Ha ypouu N MeTOANYECKM HACOKM 3a ePeKTUBHO MNpenofaBaHe Ha U3KYCTBEH
WHTENEeKT B KflacHaTa cTas. YCnopeaHo C TOBa yYEHULMTE Ce HacbpyaBaT Aa
npencTaBAT HOBOMPUAOOUTUTE CN YMEHUSA, KAaTO Ce BKJIHOYAT B NpeaCcToAWmnTe
KoHkypcu , Al Future Explorers”, kboeTto mMoraT ga npunarat 3HaHuUATa CU 3a
pelwaBaHe Ha peasiHu nNpobnemMu 1 ga ce CBbpP3BaT C NO-WNPOKa OOLLHOCT OT
Mlain HoBaTOpPMW.
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OBPA3OBATEJIHU MATEPUATIN OCHOBU HA UBKYCTBEHUA UHTEJIEKT
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OTrOBOPHOCT HUTO EBpONenckuaT cbios, HUTo EACEA.
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	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	СТЪПКА 9: ТЕСТВАЙТЕ И ПОДОБРЕТЕ
	РАЗДЕЛ 3.6 РАЗШИРЕНИЕ ЗА ИИ: ПРЕОБРАЗУВАНЕ НА ТЕКСТ В РЕЧ
	ДОБАВЯНЕ РАЗШИРЕНИЕТО ЗА ПРЕОБРАЗУВАНЕ НА ТЕКСТ В РЕЧ
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
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	МОДУЛ 4: Програмиране на игри на Python (библиотеки Pygame / Arcade) с изкуствен интелект
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ
	РАЗДЕЛ 4.1 ВЪВЕДЕНИЕ В PYGAME
	Стъпка 1 – Инсталиране на Python 3 и отваряне на средата за програмиране
	Инсталирайте Python 3

	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Проверете инсталацията
	python --version
	py --version

	РАЗДЕЛ 4.2 ИНСТАЛИРАНЕ НА РЕДАКТОР ИЛИ ИЗПОЛЗВАНЕ НА IDLE
	РАЗДЕЛ 4.3 КАК ДА ОТВОРИТЕ PYTHON (IDLE) И ДА СТАРТИРАТЕ ПЪРВАТА СИ ПРОГРАМА
	1. Отворете IDLE
	2. Създайте нов файл

	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	3. Въведете или поставете кода

	КОД:
	import pygame
	pygame.init()
	screen = pygame.display.set_mode((800, 600))
	pygame.display.set_caption("My First Game")
	running = True
	while running:
	for event in pygame.event.get():
	if event.type == pygame.QUIT:
	running = False
	screen.fill((200, 220, 255))
	pygame.display.flip()
	pygame.quit()
	4. Запазете файла
	5. Стартирайте програмата


	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	РАЗДЕЛ 4.4 СЪЗДАЙТЕ ПЪРВИЯ СИ ПРОЗОРЕЦ ЗА ИГРА
	КОД:
	import pygame  # 1. Import the pygame library
	pygame.init()  # 2. Start (initialize) all pygame modules
	screen = pygame.display.set_mode((800, 600))  # 3. Create a game window (width 800, height 600)
	pygame.display.set_caption("My First Game") # 4. Give a title to the game window
	running = True # 5. Create a variable to keep the game running
	while running:  # 6. Start the main game loop (runs again and again)
	for event in pygame.event.get():  # 7. Check all the events (for example, key presses or mouse clicks)
	if event.type == pygame.QUIT: # 8. If the user clicks the "close" button…
	running = False         # 9. …stop the game loop
	pygame.display.flip()         # 11. Update the window to show the new frame
	pygame.quit() # 12. Close the game and exit safely

	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	РАЗДЕЛ 4. 5 ПРЕМЕСТВАНЕ НА КВАДРАТ
	ЧАСТ I
	КОД:
	import pygame # 1. Import the pygame library
	pygame.init() # 2. Start pygame
	screen = pygame.display.set_mode((800, 600))
	pygame.display.set_caption("Moving Square")
	x = 400  # 5. The square’s X position (horizontal)
	y = 300  # 6. The square’s Y position (vertical)
	speed = 1 # 7. How many pixels it moves each time
	running = True # 8. Keep the game running
	while running:  # 9. Start the game loop
	for event in pygame.event.get(): # 10. Check events
	if event.type == pygame.QUIT: # 11. If user clicks “X”, stop
	running = False

	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	РАЗДЕЛ 4. 5 ПРЕМЕСТВАНЕ НА КВАДРАТ
	ЧАСТ II
	КОД:
	keys = pygame.key.get_pressed() # 12. Check which keys are pressed
	if keys[pygame.K_LEFT]:
	x -= speed  # 13. Move left
	if keys[pygame.K_RIGHT]:
	x += speed  # 14. Move right
	if keys[pygame.K_UP]:
	y -= speed  # 15. Move up
	y += speed  # 16. Move down
	screen.fill((200, 220, 255)) # 17. Paint the background
	pygame.display.flip() # 19. Update the screen
	pygame.quit() # 20. Close the game
	Какво се случва:


	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Опитайте следното:
	Въпрос за размисъл:
	Какво научихте до тук:

	РАЗДЕЛ 4.6 БАЗОВ ИИ В ИГРИ (РЕАКТИВЕН ПРОТИВНИК – REACTIVE ENEMY)
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Стъпка 1 – Разбиране на идеята
	Това е пример за условно поведение - една от най-простите форми на ИИ.
	Стъпка 2 – Пример за код: реактивен противник

	ЧАСТ I
	КОД:
	import pygame, math     # 1. Import game and math libraries
	pygame.init()        # 2. Start (initialize) all Pygame functions
	screen = pygame.display.set_mode((800, 600))
	# 3. Create a game window (800x600)
	pygame.display.set_caption("Simple AI – Reactive Enemy")
	# 4. Title
	player = pygame.Rect(100, 100, 50, 50)
	# 5. Player (blue square)
	enemy= pygame.Rect(500, 300, 50, 50)  # 6. Enemy (red square)
	speed = 5               # 7. Player speed
	react_distance = 120
	# 8. Distance (px) for enemy to “react”
	clock = pygame.time.Clock()
	running = True          # 9. Keep the game running

	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	ЧАСТ II
	КОД:
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	ЧАСТ III
	КОД:
	# ---- DRAW ----
	screen.fill((240, 245, 255))# 25. Background
	pygame.draw.rect(screen, (60, 120, 255), player)
	# 26. Player (blue)
	pygame.draw.rect(screen, enemy_color, enemy)
	# 27. Enemy (reactive)
	pygame.display.flip()  # 28. Show changes
	clock.tick(60)# Limit to 60 FPS
	pygame.quit()    # 29. Close safely
	Стъпка 3 – Какво се случва в кода


	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Стъпка 4 – Опитайте, сменяйте, наблюдайте
	Стъпка 5 – Размисъл
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH

	ИЗТОЧНИЦИ
	ЛИНКОВЕ КЪМ УЧЕБНИ ПЛАТФОРМИ

	ХВАНИ МЕ, АКО МОЖЕШ
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Стъпка 3 – Изградете играта стъпка по стъпка

	ЧАСТ I
	КОД:
	import pygame, random, math
	pygame.init()
	# --- Window ---
	WIDTH, HEIGHT = 800, 600
	screen = pygame.display.set_mode((WIDTH, HEIGHT))
	pygame.display.set_caption("Catch Me If You Can")
	clock = pygame.time.Clock()
	# --- Colors ---
	BLUE= (60, 120, 255)
	RED= (220, 60, 60)
	GREEN = (60, 200, 60)
	WHITE = (240, 245, 255)
	BLACK = (20, 20, 20)

	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Стъпка 3 – Изградете играта стъпка по стъпка

	ЧАСТ II
	КОД:
	PLAYER_SPEED = 5
	ENEMY_SPEED = 2.5

	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	ЧАСТ III
	КОД:
	# Keep player inside the window boundaries
	player.clamp_ip(screen.get_rect())
	# 3) Simple AI: enemy chases the player
	dx = player.centerx - enemy.centerx
	dy = player.centery - enemy.centery
	dist = math.hypot(dx, dy)
	if dist != 0: # avoid division by zero when both overlap
	enemy.x += int((dx / dist) * ENEMY_SPEED)
	enemy.y += int((dy / dist) * ENEMY_SPEED)
	# 4) Player collects target
	if player.colliderect(target):
	score += 1
	target.topleft = (
	random.randint(25, WIDTH - 50),
	random.randint(25, HEIGHT - 50)
	)
	# 5) Draw everything
	screen.fill(WHITE)
	pygame.draw.rect(screen, BLUE,player)
	pygame.draw.rect(screen, RED,enemy)
	pygame.draw.rect(screen, GREEN, target)
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH

	ТЕСТ (всеки въпрос има само един верен отговор)
	1. Какво прави цикълът на играта в Pygame?
	2. Каква е целта на pygame.display.flip()?
	3. Коя функция проверява кои клавиши на клавиатурата са натиснати?
	4. В примера с ИИ какво кара противника да реагира на играча?
	5. Какво се случва, ако увеличите стойността на react_distance в кода?
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH

	ТЕСТ (всеки въпрос има само един верен отговор)
	6. Каква е целта на функцията math.hypot() в кода с ИИ?
	7. Какво прави следният ред код: player = pygame.Rect(100, 100, 40, 40)?
	8. Какво се случва, ако премахнете pygame.display.flip() от цикъла?
	9. Кой от следните примери е пример за поведение на ИИ в игра?
	10. Как ИИ може да направи игрите по-интересни?
	EDUCATIONAL MATERIALS WITH HANDS-ON
	PYTHON AND SCRATCH TASKS

	ИЗПЪЛНЕНИЕ НА КОДА ОТ МОДУЛ 4
	Програмиране на игри с Python (pygame): Ръководство за настройка на правилната версия на Python
	Модул 4 използва библиотеката pygame. В момента pygame предоставя готови инсталационни пакети само до Python 3.13, все още не и за Python 3.14. Ако компютърът работи с Python 3.14 (например 3.14.6), инсталацията на pygame е неуспешна и примерите от Модул 4 не се стартират. Затова модулът е написан за Python 3.13.3.
	Важно – не презаписвайте съществуващия Python
	Не деинсталирайте и не „понижавайте версията“ на Python, който вече е на компютъра. В macOS и Linux операционната система зависи от него и други програми може да се повредят. Безопасното решение е да инсталирате Python 3.13 паралелно и да го използвате само за този модул. Всяка от опциите по-долу прави точно това.


	Първо проверете версията на Python
	Python 3.13.x → всичко е готово; Модул 4 може да се изпълни директно.
	Python 3.14.x → следвайте една от следващите опции.

	EDUCATIONAL MATERIALS WITH HANDS-ON
	PYTHON AND SCRATCH TASKS

	Опция 1 – macOS / Linux (Терминал)
	Стъпки:
	Скриптът
	EDUCATIONAL MATERIALS WITH HANDS-ON
	PYTHON AND SCRATCH TASKS
	EDUCATIONAL MATERIALS WITH HANDS-ON
	PYTHON AND SCRATCH TASKS

	Опция 2 – Windows (PowerShell)
	В Windows не е необходим shell скрипт; три команди са достатъчни. Отворете PowerShell в папката, съдържаща Python файла, и ги изпълнете една след друга (заменете modul4.py с името на собствения си файл):

	Опция 3 – Оставане на Python 3.14 (без втори Python)
	Ако предпочитате да останете на Python 3.14, можете да използвате pygame-ce („издание на общността“) – почти идентичен заместител, който вече включва пакети за Python 3.14. Кодът не се променя; отново се пише import pygame.

	Препоръка
	За споделените учебни материали останете при настройката с Python 3.13 (Опции 1 и 2). Модулът е документиран и тестван с Python 3.13.3 и стандартната библиотека pygame. Използвайте pygame-ce само като бърз личен тест.

	Отстраняване на проблеми
	Отваря се прозорец на играта и веднага се затваря – това обикновено означава, че самият Python код има грешка; съобщението се появява в терминала.

	МОДУЛ 5: Разпознаване
	на обекти с Roboflow – Въведение в
	компютърното зрение
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ
	РАЗДЕЛ 5.1 КАКВО Е ОБРАБОТКА НА КОМПЮТЪРНО ЗРЕНИЕ?
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Компютърното зрение и обработката на изображения са свързани, но различни области. Обработката на изображения включва обработка, възстановяване и коригиране на цвета и яркостта на заснетите данни от изображения, включително снимки и видеоклипове. Компютърното зрение, от своя страна, е прилагането на техники за обработка на изображения върху тях и съчетаването на този процес с изкуствен интелект. Например, докато обработката на изображения се използва за намиране на ръбовете на обект в изображение, използването на техники за машинно обучение за идентифициране и класифициране на този обект попада в областта на компютърното зрение.

	РАЗДЕЛ 5.2 КАК „ВИЖДА“ КОМПЮТЪРЪТ?
	Градивните елементи на почти всички компютри в света - техните "клетки" - се състоят от числата 1 и 0. Това означава, че компютрите възприемат данните, които потребителите искат да им предадат, на собствения си език: единици и нули.
	В крайна сметка изображенията и видеоклиповете, съставени от много изображения, също са данни, затова компютрите ги възприемат като нули и единици, или двоичната бройна система. За по-добра илюстрация можем да използваме изображението по-долу.

	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Ако се питате защо изображението показва само двуцифрени стойности, а не нули и единици — отговорът е прост. Нашите компютърни процесори вземат тези стойности и ги преобразуват вътрешно в нули и единици. Ако всичко това се показваше директно в двоичен вид, изображението щеше да бъде изключително дълго и трудно за четене. Всъщност всяка от тези двуцифрени стойности в изображението по-горе представлява един пиксел.
	И така, какво е пиксел? Пикселът е най-малката градивна единица на цифровото изображение.

	РАЗДЕЛ 5.3 НЕКА НАПРАВИМ ЕДНО УПРАЖНЕНИЕ
	Вземете лист на квадратчета.
	Номерирайте всеки квадрат от мрежата с числа между 0 и 1.
	Колкото по-близо до 1 е числото в даден квадрат, толкова по-бял е квадратът.
	Колкото по-близо до 0 е числото, толкова по-черен е квадратът.
	Ако числото е 0,5, оцветете квадрата в сиво.
	Ако нарисувате внимателно в такава тетрадка, от разстояние рисунката ще изглежда напълно нормална. Опитайте го с изображението по-горе — отдалечете се на няколко метра от екрана и ще видите разликата. Всъщност компютърните и телевизионните екрани показват изображения и видеоклипове именно по този начин: чрез милиони малки квадратчета, наредени едно до друго.

	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Roboflow е цялостна платформа за изкуствен интелект, предназначена за разработване на проекти за компютърно зрение. Тя опростява процеса на създаване, обучение и внедряване на модели за компютърно зрение с помощта на данни от изображения и видеоклипове. Предлага лесен за използване интерфейс както за начинаещи, така и за опитни разработчици.

	РАЗДЕЛ 5.6 РАЗДЕЛ 5.5 КАК ДА СЕ РЕГИСТРИРАТЕ В ROBOFLOW?
	Отворете сайта https://roboflow.com/
	Кликнете върху бутона "Sign In" в горния десен ъгъл.
	В отворилия се прозорец въведете данните за профил, ако имате такива, и влезте в системата. За тези, които влизат за пръв път, използвайте опцията "Continue With Google", тъй като продължаването с акаунт в Google е най-удобно.
	След избиране на желания акаунт в Google и предоставяне на необходимите разрешения на сайта Roboflow ще влезете в системата.
	Кликнете върху бутона "NEW PROJECT" на отворилата се страница, въведете информацията за проекта и го създайте.
	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Набор от данни (Dataset)
	На новата страница, която се отваря, добавяме данните за обучение, валидиране и тестване на ИИ. Оттук нататък ще ги наричаме "набор от данни" (dataset). Ако нямаме набор от данни, можем да използваме готови набори от данни в системата RoboFlow Universe.
	https://universe.roboflow.com
	По същия начин Kaggle е уебсайт, предлагащ готови набори от данни.



	https://www.kaggle.com/
	Готов набор от данни
	В тази система ще продължим стъпките на процеса с готов набор от данни. Затова ще използваме набора от данни чрез RoboFlow на адрес
	https://universe.roboflow.com/roboflow-58fyf/rock-paper-scissors-sxsw.
	След въвеждане на този адрес кликнете върху бутона "download dataset" (изтегляне на набора от данни). Преди да кликнете обаче, трябва да решим кой ИИ модел да използваме. В това приложение ще използваме ИИ модела YOLOv11, който е по-ефективен при открива нето на обекти. Ако посетите профила в GitHub на съответния алгоритъм (https://github.com/ultralytics/ultralytics), можете да намерите различни предварително обучени тегла и подробна информация. (Онлайн тест на Yolov3: https://v-iashin.github.io/detector)


	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Проверка на данните
	След това кликнете върху бутона "Download Dataset" и изберете "Train" от част от набора от данни, след което "Fork Dataset", за да прехвърлите всички етикети и разделите за обучение, валидиране и тестване на набора от данни като нов проект.


	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Python код
	След маркирането и проверката на данните в набора от данни кликнете върху бутона за изтегляне на набора от данни, изберете модела и онлайн метода и вземете Python кода, предоставен от сайта.

	ОБРАЗОВАТЕЛНИ МАТЕРИАЛИ ПРАКТИЧЕСКИ  ЗАДАЧИ ПО PYTHON И SCRATCH
	Алгоритъмът YOLOv11
	В следващата стъпка ще отворим кода за алгоритъма YOLOv11, работещ в Google Colab, подготвен за нас от Roboflow.



	https://blog.roboflow.com/yolov11-how-to-train-custom-data/
	Посетете следната връзка и следвайте инструкциите там:
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