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I. IlosicauTeIBbHAA 3aNIMCKA

AKTYaJbHOCTB: B HACTOALIEE BpeMs Mporiecc HHPOPMATU3ALUH MIPOSBISLETCS BO BCEX
cdepax yenoBeyecKoi AeaTeNbHOCTU. Vcronp30BaHNe COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH SIBJIIETCSI HEOOXOAUMBIM YCIOBHUEM YCIEIIHOTO Pa3BUTUS KaK OTJEIIbHBIX
oTpacJield, Tak ¥ rocyzapcrsa B 11esioM. Co3aaHue, BHEPEHUE, SKCIUTyaTallksl, a TAKXKe
COBEPILIEHCTBOBAaHUE MH(POPMAIIMOHHBIX TEXHOJIOTHI HEMBICIUMO 0€3 y4acTHs
KBAJTM(HULUPOBAHHBIX U YBICUEHHBIX CIELIMAIMCTOB, B CBSI3U C 3TUM BHeJpeHue Kypca «OCHOBbI
IIporpaMMHpOBaHus Ha si3bike Python Ha npumepe nporpamMmmupoBaHus OECIUIOTHOTO
JIETaTEIbHOTO allapara» B y4eOHbIH Mpoliecc akTyalbHO.

[Iporpamma yuebHOro kypca «OCHOBBI MporpaMMupoBaHus Ha si3bike Python Ha
IpUMepe NpOorpaMMHUpPOBaHMsI OECIIUIOTHOIO JIETATEIBHOIO allaparay HalpaBieHa Ha
HOJrOTOBKY TBOPYECKON, TEXHUUYECKH IPaMOTHOM, TApMOHUYHO Pa3BUTOM JIMUHOCTH,
o0sasarolel JIOrHYeCKUM MBIIUIEHUEM, CLIOCOOHOM aHaJIM3UpOBaTh U pellaTh 3a7auu B
KOMaH/JIe B 0071acTH MHPOPMAITMOHHBIX U aDPOTEXHOJIOTUH, pelIaTh CUTYaI[MOHHBIE KEHCOBBIE
3aJlaHKs, OCHOBAHHBIE Ha IPYMIIOBBIX IPOEKTaX.

3aHATHS 110 JaHHOMY KypCy pacCUMTaHbl Ha OOIEHAYYHYIO IOATOTOBKY 00yUarommxcs,
Pa3BUTHUE UX MBIIUIEHUS, IOTUKH, MAaTEMaTUUECKUX CIIOCOOHOCTEN, UCCIIE0BATEIBCKUX
HaBBIKOB.

VYuebnblil kypc «OCHOBBI IpOrpaMMupoBaHus Ha si3bike Python Ha mpumepe
pOrpaMMHUPOBaHUs OECIMIIOTHOTO JIETATEILHOTO aNlaparay HalpaBiIeH Ha U3y4eHHEe OCHOB
IporpaMMUpOBaHus Ha si3bike Python u mporpamMmmupoBanre aBTOHOMHBIX KBaJpOKOIITEPOB.

B pamkax kypca «OcHOBBI IporpaMMHUpOBaHus Ha si3bike Python Ha mpumepe
IpOTrpaMMHUPOBaHUs OECIMIIOTHOTO JIETATENILHOTO anmaparay 00ydJaronmecs CMOTyT
MO3HAKOMUTHCS € PU3NUYECKUMH, TEXHUYECKMMHU 1 MaTEMAaTHYECKUMU TTOHATHSIMU.
[TproOperénnblie 3HaHNUS OyyT IPUMEHUMBI B TBOPUECKUX MTPOEKTAX.

VY4eOuslif kypc «OcHOBBI IporpaMMupoBaHus Ha si3bike Python Ha npumepe
pOTrpaMMHUPOBaHUs OECIMIIOTHOTO JIETATEIFHOTO anaparay MpecTaBiseT co0oi
CaMOCTOSITENIbHBIA MOJYJIb U COJEPKUT HEOOXOIMMBbIE TEMBI U3 Kypca MH()OPMATHKU U (PU3HKH.

Iean nporpammbl: ocBoenue Hard- u Soft-kommnereniuii o0yuyaromuMucs B 00aacTu
IPOrPaMMUPOBAHUS U a3POTEXHOJIOTUN Yepe3 UCIIOIb30BaHNE KEeHC-TEXHOJIOTUH.

3amaun:

Obyuarowue:



U3Y4UTh 0a30BbIC MOHITUS: aJITOPUTM, OJIOK-CXeMa, IIepeMeHHast, LIUKJI, yCIOBHS,
BbIUKCIMMAs PYHKIIHS,

c(opMHPOBATH HABBIKU BBIIOJIHEHHS TEXHOJIOTHYECKOHN ENOYKH pa3paboTKH MporpamMm
CpelCTBaMU si3bIKa porpammupoBanus Python;

M3YYUTh OCHOBHBIE KOHCTPYKIIMHU s3bIKa MporpamMmupoBanus Python, mo3somstomniue
paboTath ¢ MPOCTHIMU U COCTABHBIMH THIAMU JAHHBIX (CTPOKAMHU, CIIMCKaMH,
KOPTEXKaMH, CJI0BapsIMU, MHOYKECTBAMH);

HAYYUTh MPUMEHATH HABBIKM MPOTPAMMHUPOBAHUS HA KOHKPETHOW yueOHON CUTYyalluu
(mporpammupoBaHue OECIUIOTHBIX JIETATENbHBIX allapaToB HAa yUeOHYIO 33/1a4y);
pa3BUTh HABBIK MIIOTHPOBAHUS OCSCIUIOTHBIX JieTaTeNbHbBIX anmnaparoB (BI1JIA) Ha
MPaKTHUKE;

IIPUBUTL HABBIKU HpOGKTHOﬁ JCATCIIbHOCTH.

Pa3zsusarowue:

CIOCOOCTBOBATh PACHIMPEHUIO CJIOBAPHOIO 3a1aca;

CIoCcoOCTBOBATh PA3BUTHIO MAMSITH, BHUMAHHUS, TEXHUYECKOTO MBIIIJICHUS,
HU300pETaTeIIbHOCTH;

CIOCOOCTBOBATh PA3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHS;

Croco0cTBOBaTh (HOPMHUPOBAHHIO MHTEPECA K TEXHUUICCKUM 3HAHHSIM;

Croco0cTBOBaTH (HOPMHUPOBAHHUIO YMEHUS TIPAKTHUECKOTO MPUMEHEHUS TIOTy4SCHHBIX
3HAHUU;

chopMupoBaTh yMeHHE (POPMYITHPOBATH, APTYMEHTHPOBATH U OTCTAaUBaTh CBOE MHEHHE,

chopMupOBaTh YMEHHE BBICTYNATh MyOJUYHO C JOKJIAaMH, IPE3CHTAIUSAMU U T. II.

Bocnumamenvnuie:.

BOCIIUTHIBATh AKKYPAaTHOCTh U AUCHUILUTMHUPOBAHHOCTD P BBITOJHEHUN PaOOThI;
CHOcOOCTBOBaTh (POPMUPOBAHUIO MOJIOKUTEIBHOM MOTUBAIIUH K TPYA0BOH
JeSITEIIbHOCTH;

croco6cTBOBaTh (POPMUPOBAHUIO OIBITA COBMECTHOT'O M MH/IMBUIyaJIbHOTO TBOPUECTBA
IIPY BBINIOJIHEHUM KOMAHIHBIX 3aJaHN;

BOCIIUTBIBATh TPYJOII00ME, YBaXKEHUE K TPYLY;

(dbopMUpPOBATh YYBCTBO KOJIJIEKTUBHU3MA U B3aMMOIIOMOIIIH;

BOCIHTHIBATh YYBCTBO NMaTPHUOTU3MA, TPaXkKIaHCTBEHHOCTH, TOPIOCTH 3a JOCTUKEHUS

OTE€YECTBEHHOM HAayKH U TCXHUKHU.

IIporHo3upyembie pe3yJbTaThl U CIOCOOBI HX MPOBEPKHU



JInyHOCTHBIE pe3yIbTaThI:

KPUTHYECKOE OTHOIIECHUE K MH(POPMAIIUU U U30UPATELHOCTD €€ BOCTIPUSTHS;
OCMBICJIEHUE MOTHUBOB CBOMX JICUCTBUI IPU BBINOJHEHUH 3a1aHUM;

pa3BUTHE JIFOOO3HATEIBHOCTH, COOOPA3UTEILHOCTH MPH BBITOJTHEHUH Pa3HOOOPa3HbIX
3aJIaHUK MMPOOJIIEMHOT'O U ABPUCTUUYECKOTO XapaKTeEPa,

pa3BUTHE BHUMATEIBbHOCTH, HACTOWYHUBOCTH, LIENEYCTPEMIEHHOCTH, YMEHHUS
MPEOA0JIEBATh TPYAHOCTH;

pPa3BUTHE CAMOCTOSITEILHOCTH CYXKJICHHUM, HE3aBUCUMOCTH M HECTaHIAPTHOCTH
MBIIIICHHS,

OCBOCHHE COLMATBHBIX HOPM, ITPABHII TOBEICHUS, pOJiek U ()OPM COIMATBLHOM KU3HU B
rpynmnax u cooOIecTBax;

dbopMupoBaHHEe KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOILIEHUU U COTPYIHHYECTBE C

IPYTUMHU 00Y4arOIIUMUCH.

MeTanpenMeTHMe pe3yJbTaThbl:

Pezynamusnule yHusepcaivivie V'i€6Hbl€ oeticmeus.

yMeHHUe IPUHUMATh U COXPAHATh YUEOHYIO 3aauy;

YMEHHME IIJIaHUPOBaTh OCJIEI0BATEIBHOCTD 1IAr0B AJITOPUTMA [ JOCTHXKEHUS LIENH;
YMEHHUE CTaBUTh 1IEJh (CO3/1aHNe TBOPUYECKON pabOThI), IUTAHUPOBATH TOCTH)KEHUE STOU
eI,

YMEHHE OCYLIECTBIIATH UTOTOBBIM U NOIIATOBBIM KOHTPOJIb 110 PE3YJbTATY;
CHOCOOHOCTh aJIeKBaTHO BOCIIPUHUMATh OLIEHKY HACTaBHUKA M IPYTUX 00ydarOLINXCH;
YMEHHE pa3ianyaTh Coco0 U pe3yiabTaT JeiCTBUS;

YMEHHUE BHOCUTh KOPPEKTUBBI B ICHCTBHS B CIIy4ae PACXOKICHUS pe3ysbTaTa peleHus
3aJauu Ha OCHOBE €€ OLIEHKHU M yuéTa XapakTepa C/IeJaHHbIX OUIMOOK;

YMEHHUE B COTPYTHUYECTBE CTAaBUTh HOBBIE YUeOHbBIE 33/1a4H;

CIIOCOOHOCTH MPOSBIATH T03HABATEIbHYIO HHUIIMATUBY B yU€OHOM COTPYIHUYECTBE;
YMEHHE OCBAaUBaTh CIIOCOOBI pelIeHUsl TPOOIEM TBOPUECKOTO XapaKTepa B JKU3HEHHBIX
CUTYyalUsX;

YMEHUE OLICHUBATH MTOIYYaOLUNAC TBOPYECKUN IIPOYKT U COOTHOCUTBD €r0 €
M3HAYAJIbHBIM 3aMBICIIOM, BBIMOJIHATH 10 HEOOXOAMMOCTH KOPPEKIUH JTNO0 MIPOAYKTA,

00 3aMbICia.

Ilo3nasamenvHble YHUBEDCAIbHbBIE Vll€6Hbl€ oeticmeusi.

YMEHHE OCYIIECTBIIATH MOUCK HHPOPMAIIUU B HHIUBUYaTbHBIX HHPOPMAITHOHHBIX
apxXuBax oOyuaromerocsi, ”HhOPMAIMOHHON cpe/ie 00pa30BaTEIIBHOTO YUPEKIACHNUS,

benepanbHbIX XpaHWINIIAX HHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;



— YMEHHE UCIOJIb30BaTh CPEJCTBA HHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTHI
JUTA peH_ICHI/IH KOMMYHI/IKaTI/IBHBIX, IIO3HABATCJIIbHBIX U TBOp‘-IeCKI/IX 3aJa4,

— yYMEHHE OPUEHTHPOBATHLCS B pa3HOOOpa3uu CriocoO0B pelieHus 3a1ad;

— YMEHHE OCYIICCTBIATh aHAIN3 OOBEKTOB C BBIJICJICHHEM CYIIECTBEHHBIX U
HECYIICCTBCHHBIX PU3HAKOB;

— yYMEHHE IPOBOJUTH CPABHEHUE, KIACCU(UKALIMIO IO 33JaHHBIM KPHUTEPHSIM;

— YMEHHE CTPOUTH JIOTUYECKHUE PACCYXKIACHUS B (OpME CBSI3U MPOCTHIX CYKIECHHUH 00
00BEKTE;

— yYMEHHE yCTaHABJIWBATh AHAJIOTHUH, IPUIMHHO-CIICJICTBEHHBIC CBS3H,

— yYMEHHE MOJICIHPOBATh, MPEOOPa30BBIBATh 0OBEKT U3 YYBCTBEHHON (POPMBI B MOJIETIb,
TI€ BBIACIICHBI CYH_IGCTBCHHLIC XapaKTepI/ICTI/IKI/I O6’beKTa (HpOCTpaHCTBCHHO-
rpaduyecKkas Wik 3HaKOBO-CHUMBOJIMYECKAs );

— YMCHHE CHHTE3MPOBaTh, COCTABJISITH IEJIOC U3 YacTEH, B TOM YHCJIE CAMOCTOSTEIBHO
JIOCTPaMBaTh C BOCIIOJHEHUEM HEJIOCTAIOIINX KOMITOHEHTOB.

Kommynuxamuensie ynusepcaivhbie VH€5Hbl€ oeticmeus.

— yMEHHE apryMEHTHPOBATh CBOIO TOUKY 3PEHHsI Ha BEIOOP OCHOBAHUI U KPUTEPHEB TIPU
BBIJICJICHUY NTPU3HAKOB, CPAaBHEHUH U KJIACCU(UKAINU OOBEKTOB;

— yYMEHHE BBICITYIIMBATh COOCCEIHHNKA U BECTH JHAJIOT;

— CIIOCOOHOCTP MPHU3HABATH BO3MOKHOCTh CYIIECTBOBAHMS PA3JIMYHBIX TOYEK 3PEHUS U
npaBa KaXJI0ro MIMETh CBOIO;

— YMEHHME IUIaHUPOBaTh yueOHOE COTPYJHUUYECTBO C HACTABHUKOM U JIPYTHUMHU
00yJarOIUMUCS: ONPEEIISATh e , QYHKIIUN YIaCTHUKOB, CITOCOOBI B3aMMO/ICHCTBHS,

— YMEHHE OCYIIECTBIISITh IIOCTAHOBKY BOIPOCOB: MHUIIMATHBHOE COTPYTHHYECTBO B TIOMCKE
u cOope nH(popMaImu;

— yYMeHHMe pa3pelaTh KOH(IUKTHI: BbIABICHHUE, HIEHTU(UKALMS TPOOIEMBbl, TOUCK U
OIIEHKa aJIbTEPHATHBHBIX CIIOCOOOB pa3pelieHus] KOH(INKTA, IPUHATHE PEIICHUS U €TO
peanu3anus;

— yYMEHHE C JOCTaTOYHOH MOJIHOTOI U TOYHOCTHIO BBIPAXKAaTh CBOU MBICJIA B COOTBETCTBUH
C 33/1a4aMU ¥ YCIIOBHSIMH KOMMYHUKAIUH;

— BJaJIeHUE MOHOJIOTMYECKOHN U TUATIOrMuecKoi popMamMu pedH.

IIpenmeTrHble pe3yJIbTaThl
B pesynbrare ocBoeHUs MPOrpaMMBbl 00yUYarOIIUECs TOJKHbI
3HAMb!

— OCHOBHBIC AJITOPUTMHUUYCCKUE KOHCTPYKINH,



— TIPUHLHUIIBI TOCTPOEHUS OJI0K-CXEM;
— TPUHIHUILI CTPYKTYPHOTO IPOrpaMMHUPOBaHUs Ha si3bike Python;
— yrto Takoe BIIJIA u ux npeaHaznaueHue.
ymemy:
— COCTaBJIATh AITOPUTMBI JUIsl pELIECHUS IPUKIIAIHBIX 3a/1a4;
— pealn30BbIBATh AJITOPUTMbI Ha KOMITBIOTEPE B BUJIE TPOTpaMM, HAITMCAHHBIX Ha S3BIKE
Python;
— npuMeHaTh Oubiamorexy Tkinter;
— OTJaXWBaTh U TECTHUPOBATh MPOTrPaMMBbl, HaMKCaHHbIE Ha si3bIke Python;
— HacrtpauBatb BIIJIA;
— IPEeACTaBIIATh CBOM IPOEKT.
e1ademy.
— OCHOBHOW TEPMHHOJIOTHEN B 00JIACTH alTOPUTMH3AIMH U TPOrPAMMHUPOBAHNS;
— OCHOBHBIMH HaBBIKaMH IIPOTPaMMHUPOBaHUs Ha si3bike Python;

— 3HaHUAMMU I10 YCTpOfICTBy U NPpUMCHCHHIO OCCIMIOTHUKOB.

®opMbI IOABEICHUS] HTOI0B PeaJIM3aMH A0NOJTHUTEJIBbHON IPOrPaMMBbI
IlogBeneHne UTOTOB peAIN3yeTCs B paMKax CICAYIOUIMX MEPOIPUATHI: TECTUPOBAHUE 10
IIPOrpaMMUpPOBaHHUIO Ha si3bIke Python, 3amuTa pe3ynbraToB BeilosiHEeHUs Kelica Ne 4,

T'pyHIoBbIC COPCBHOBAHUA.

®opMbI JeMOHCTPAILUM Pe3yIbTATOB 00y4eHUs!

[IpencraBienue pe3ynbTaToB 00pa30BaTENIbHON JAEATEIbHOCTH MpoiieT B hopMe myOIudHoM
IIPE3EHTALMN PEIIEHUI KEHCOB KOMaHaMH U MOCJIEYIOINX OTBETOB BBICTYNAIOIINX HA
BOIPOCHI HACTABHUKA U IPYTMX KOMaH/.

®opMbI TUATHOCTHKHU Pe3yJIbTATOB 00yUYeHH s

Becez[a, TECTUPOBAHUEC, OIIPOC.



II. YyeOHo-TeMaTHUYECKHI IJIAH

Ne
n/n

Ha3Banue pa3nena, TeMbl

KoaunuecTBO 4acoB

Bcero

Teopus

IIpakTuka

DopMbI
arrecrauun/
KOHTPOJIA

BBenenue B 06pa3oBaTeibHYI0
NMPOrpaMmy, TEXHUKA 0€30MaCHOCTH

1

1

TecrupoBanue

OcHoBsbl s3b1ka Python. IIpumeps Ha
si3bike Python ¢ pazoopom
KOHCTPYKUMI: IHMKJIBI, YCI0BUS,
BETBJICHUS, MACCHUBbI, THIIBI JAHHBIX

TecrupoBanue

Keiic 1. «Yraaaii uncjo»

JdemMoHcTpanus
pelieHui Keiica

3.1

BBeneHne B HCKyCCTBEHHBIN MHTEIIEKT.
[Tpumeps! Ha s3b1ke Python ¢
HWCKYCCTBEHHBIM UHTEIJIEKTOM T10
yraJbIBaHUIO YHUCEI, METOJI JUXOTOMUMU.
VYipaBieHue HCKyCCTBEHHBIM
MHTEIUJIEKTOM

3.2

[ToaroTroBka K MyOJIUIHOMY BBICTYIIIICHHIO
JUTSL 3aIUTHI Pe3YyJIbTAaTOB. JeMoHcTparus
oTu€Ta B IPYIIIE U 3aIIUTa PE3yIHTaTOB
paboThl

Keiic 2. «Cnacu ocTtpoB»

10

JdemMoHcTpauus
pelieHui Keiica

4.1

Pa6ora Ha s3p1Ke Python co cinoBapsmu u
CIIMCKaMH, MHOXKECTBEHHOE
IprcBanBaHue, 100OABICHUE SJIEMEHTOB B
CIIMCOK U UX yAaJIeHuE

4.2

[ImanupoBanue qu3aiiHa U MEXAHUKH
urpsl. Co3/laHue TIIaBHOTO MEHIO UTPBIL,
OoJICUETA OUYKOB

4.3

Busyanu3zanus nporpaMMsl B Buje 0J10K-
CXEMBbI

4.4

TectupoBanue HanmMCaHHON MPOTrPaMMBbI U
nopabotka. [loaroroska k myoIMuHoOMy
BBICTYIIJICHUIO JUIS 3alUThI PE3yIbTAaTOB.
JlemoHCTpanust pe3yabTaToB PabOTHI

Keiic 3. «Kanbkyasarop»

10

JdemMoHcTpauus
pelieHunii Keiica

5.1

[TocTaHoBKa Mpob6IEMBI, FeHepalus myTei
pelieHus

5.2

Co3nanue npocTeiero KaabKynsiTopa ¢
noMo1ero onoanorexku Tkinter

5.3

TCCTHpOBaHI/IC HaIlICaHHOM nporpamMmsl U




nopaboTka

5.4 |IToaroroBka K MyOJIMYHOMY BBICTYILICHUIO |2 1 1
JUIS 3aIIUTHI PEe3yIbTaToB. JleMoHcTpaus
PE3yNbTaTOB pabOTHI

6. |Keiic 4. [IlporpammupoBaHue 35 11 24 JdemMoHcTpanus
ABTOHOMHBIX KBa/IPOKONTEPOB pelieHMi Keiica

6.1 | Texuuka 6€30MaCHOCTH IPU MOJETAX. 2 1 1
[IpoBenenue MoaETOB B PyYHOM PEKUME

6.2 |I[IporpammupoBanue B31ETa U MOCATKU 4 1 3
OECIUIOTHOTO JIETATEIBHOTO arnmnapaTa

6.3 | BeimoHeHNE KOMaHI «Pa3BoOpPOT», 6 2 4
«M3MEHEHHE BBICOTHI», «HU3MEHEHHUE
TTO3UIUN

6.4 | BeimosHeHne TpyNIoBoro noyiéra 2 0 2
BPYUYHYIO

6.5 | BeimosHeHre O3UIIMOHUPOBAHHUS 10 8 2 6
MeTKaM

6.6 |[IporpammupoBaHue TpynmoBoro noiéra |7 3 4

6.7 |IIporpaMmMupoBaHHE POCBOTO 6
B3aUMOJCUCTBUSA
Hroro: 68 22 46

I1I. Conep:xanne y4eOHO-TEeMaTHYECKOI0 IJIAHA

No Tembl 3anaTHIA Coaep:xxaHue 3aHATHI

1. BBoaHoe 3ansnTtue. BBenenue B | Teopusi: BBeieH1e B 00pa3oBaTebHYIO
npeaMer, TEXHUKA nporpammy. O3HaKoOMJICHHE 00y4aroIuXcs ¢
oe3onacuoctu (1 9) mporpamMmoit, nmpuéMamu u popmamu padbOTHI.

BBoxsb nHcTpyKTaxk 1o Th.

2. OcHoBbl s13b1Ka Python. Teopusi: ucropus si3pika Python, chepa
IIpumepsl Ha si3bike Python ¢ | npuMeHeHus sA3bIKa, pa3audne B BEPCHSIX,
pPa300poM KOHCTPYKIMIA: oco0eHHOCTH cuHTakcuca. OObsBICHUE U
IHKJIbI, YCJIOBHS, BETBJIEHHS, | MCIIOJb30BaHUE epeMeHHbIX B Python.
MaCCHBBI, TUIIBI JaHHBIX (4 1) | Mcronp30BaHHe CTPOK, MACCHBOB, KOPTEXKEH 1

cioBapeit B Python. Mcnionb30Banue ycinoBuid,
IIUKJIOB ¥ BeTBJICHUH B Python.
IIpakTHka: 3amyck uHTeprperaropa. Paznuuus
MHTEpIIpeTaTopa u komnuisaropa. Hanucanue
IIPOCTEHMIINX IEMOHCTPALIMOHHBIX TPOTPAMM.
MuHu-iporpaMmsl BHyTpU IPOrPaMMBI.
Beipaxxenus B BeI30Bax (yHKuMA. Mimena
MEPEMEHHBIX. YTIPaXXHEHUSI 110 HAMCAHUIO
IIPOrpaMM C MCIIOJIb30BaHUEM IIEPEMEHHBIX,
YCJIOBHMM M LIMKJIOB. ['eHeparus ciy4ailHbIX YUCEl.
['pynnmpoBka kOB B O10ku. Onepanuu
CPaBHEHHSI.

3 Keiic «Yrapnaii yncjio»




3.1

BBenenne B HCKyCCTBEHHBII
uHTEJUIeKT. [Iprumepsl Ha s3bIKe
Python ¢ uckyccrBeHHbBIM
MHTEJUIEKTOM IO YTaJIbIBAHUIO
YHCell, METOJ TUXOTOMHUH.
VYipasieHue HCKYCCTBEHHBIM
WHTEJUIEKTOM (6 1)

Teopusi: anropuT™MbI MOMCKA YUCIIA B MACCUBE.
Bapuants! coprupoBok. [Touck nuxoromuei.
Pabota ¢ mepeMeHHBIMH, paboTa C PYHKIIUSIMH.
IIpakTuka: ynpaxHeHUs 110 IIOUCKY YHCEN B
MaccuBe. YTpaXXHEHUsI Ha COPTUPOBKY YHMCEIL.
Anroputmsl noucka yucia. Mccinenoanue
CKOPOCTH pabOThl aJITOPUTMOB.

3.2 | IloaroToBka K myOJIMIHOMY Teopusi: co3ganue y1o0HON U TOHATHOM
BBICTYIUICHHUIO JUISI 3AIUTHI IIpE3EHTALUH.
pe3ynbTaToB. JleMoHCcTpanus IIpakTHKa: MOArOTOBKA MPE3ECHTALIMH ISl 3aIIUTHI.
OTYETA B IPYIIIE U 3aIUATA [ToaroroBka peuu 1S 3aILMUTHI.
pe3ynbTaTOB pabOTHI (2 1)

4 Keiic «Cnacu ocTpoB»

4.1 | Pabora Ha s3bike Python co Teopusi: 3HAKOMCTBO C KEHCOM, MPEICTABICHUE
CJIOBapsIMH U CIIUCKAMH, MOCTaBJICHHON TIPOOIEMBI.

MHO>KECTBEHHOE MpucBanBanue, | Jloctyn k anemenTtam mno unaekcam. [lonydenue

no0aBIIeHUE AIIEMEHTOB B cioBa u3 cioaps. OToOpaxeHre UrpoBOTo MO

CIIUCOK U WX yjaaneHue (4 4) urpoka. [loaydyeHue npeanonoKeHuit urpoka.
IIpoBepka AOIMYCTUMOCTH IIPEAIIOIOKEHUNA UTPOKA.
IIpakTuka: MO3roBo# WITypM. AHATU3 MPOOJIEMBI,
reHepanus 1 00Cy)KICHNE METOJIOB €€ PEICHNUSI.
Coznanue nporotuna nporpammsl. OTpaboTka
METOJIUK.

4.2 | [InanupoBaHue nu3aiiHa U Teopusi: MOHATHE «KMEXAHUKA UTPHIY,

MexaHuku urpsl. Co3ganue OrpaHHuEeHUs, IpaBuJa.

[JIaBHOTO MeHIO UTpsl, ofcuéra | [lpakruka: ynpaxsenus. [IpoBepka Hamugus

OUKOB (2 u) OYyKBBI B CEKPETHOM ciioBe. [IpoBepka — He
nobeu a1 urpok. O6paboTka OMUOOUHBIX
npeamnonoxeHui. [IpoBepka — He nmpourpan Jiv
UTPOK. 3aBEPILIECHNE WIH [IEpe3arpy3Ka Urphl.
Coznianue riaaBHOTO MEHIO UTPbI, peann3alus
MOJCYETA OUKOB.

4.3 | Buzyanuzamnus nporpamMMel B Teopusi: IpOEKTUPOBAHKE MTPOEKTA C TOMOIIbIO
BUJIE OJ0K-cXeMBI (2 ) OJIOK-CXEM.

IIpakTuka: cozganue 6ok-cxem. Bersnenue B
OJ0K-cxeMax. 3aKaHYMBaeM WJIM HAauWHAeM UTpy
Hayana. Crnenyromas nonsiTka. O0paTHas CBS3b €
UTPOKOM.

4.4 | TectupoBaHUE HANTHCAHHON IIpakTHKa: TecTHpOBaHME CO3JaHHOMN UIPBI-
IporpaMMbl U 10pabOTKa porpaMMbl, J0pabOTKa U pacIIupeHue
(14 BO3MOKHOCTEM.

4.5 | [loarotoBka Kk myOJIMYHOMY IIpakTHKa: MOATOTOBKA MPE3EHTALMY U PEUM IS
BBICTYIUICHHUIO JUISl 3AILUTHI 3amuThl. [Ipe3enTanus co3gaHHON NporpamMmBl.
pe3yabTaToB. JlemoHCcTpanus
pe3ynbTaToB paboTs (1 u)

5 Keiic «Kajapkyasarop»

5.1 | Odopmnenue npoekTHo! uaeu. | Teopusi: 3HAKOMCTBO ¢ KeHCOM, MTPe/ICTaBICHHE

dopMHpOBaHUE MTPOrPAMMBbI
pa6ot (1 u)

MOCTaBJIEHHON TIPOOIEMBI.
IIpakTuka: MO3roBo# WITypM. AHaIU3 MPOOJIEMBI,
re’epanus U 00CyKJeHHEe METO/I0B €€ PelICHHUSI.




5.2

[Tporpamma my1st paGoThI
KaJbpKysaropa (2 9)

IIpakTuka: HanucaHue MPOTrpaMMBbl IJIst OyAyIIero
KaIbKYJISATOPA.

5.3 | Coznanue BHEIIHErO BUJa IIpakTuka: co3gaHue BHEUIHETO BUIa
KaJIbKyJsiTopa (2 4) KaJIbKYJISITOPA.

5.4 | TectupoBaHue HAMMCAHHOU IIpakTuka: TeCTUpOBaHUE CO3AaHHON MTPOTPAMMBI,
IpOTpaMMBbI U 10pabOTKa nopaboTKa U paclIipeHne BO3MOXKHOCTEH.

(24)

5.5 | [loaroroBka K my0amyHOMY IIpakTHka: MoAroTOBKa MPE3EHTALMU U PEUH AJIs
BBICTYIUICHHUIO ISl 3AIIUTHI 3aIUTHIL.
pe3yabTaToB (2 u)

5.6 | JleMoHCTpanus pe3yabTaToB IIpakTuka: npe3eHTaIys CO3JaHHONU MPOrPaMMBI.
pabotsl (1 u)

6 Keiic «IIporpammupoBanne aBTOHOMHBIX KBA[IPOKONTEPOB)

6.1 | TexHuka 6€30MaCHOCTH MpPU Teopusi: 3HAKOMCTBO C KeiicoM, NpeCTaBIeHUE
nonérax. [IpoBenenue mon€ToB | MOCTaBICHHOMN MPOOJIEMBI, IPABUIIA TEXHUKH
B PYYHOM pexxume (2 1) 6e3omacHoctu. M3ydueHne KOHCTPYKIIUU

KBaJIpOKOIITEPOB.
IIpakTuka: mouéTel Ha KBaPOKOINTEPAX B PYYHOM
peXUME.

6.2 | [IporpamMmmupoBaHue B31éTa U Teopusi: OCHOBBI IPOTPAMMHPOBAHUS
MOCAJKHN OECTIMIIOTHOTO KBaJIpOKOITEPOB Ha si3bike Python.

JeTatenabHoro anmnapara (4 9) IIpakTukKa: TeCTUpPOBAHUE HAMMMCAHHOTO KOJIA B
peKUMax B3JIETA U MOCATKH.

6.3 | BomonHeHnue komMaHn Teopusi: TeOpETHUECKHE OCHOBBI BBITTOJIHEHUS
«pa3zBOPOT», KU3MEHEHUE pa3BopoOTa, U3SMEHEHMSI BHICOTHI U [TO3ULIUU Ha
BBICOTBI», «U3MEHEHUE KBaJIPOKOIITEpaXx.
no3utun» (6 9) IIpakTuka: TeCTUpOBAaHUE MPOrPAMMHOIO KOJa B

peKHUMax pa3BoOpOTa, U3MEHEHUS BBICOTHI U
MO3UIUH.

6.4 | BoimoaHeHue rpynmnoBoro IIpakTHKa: BBIOJHEHUE IPYIIIOBOTO MOJIETA HA
noJiéTa Bpy4Hyto (2 u) KBaJPOKOITEPE B PYYHOM PEKUME.

6.5 | BeimonHenue Teopusi: ocHOBBI MO3ULIMOHUPOBaHUS indoor 1
MO3UI[MOHUPOBAHUS 110 METKaM | outdoor KBaJpOKONTEPOB.

(8 u) IIpakTHKa: TeCTUpOBaHUE pEXUMA
nozunionupoBanus mo ArUco - Mmapkepam.

6.6 | [IporpammupoBanue Teopusi: OCHOBBI IPyNIIOBOTO MOJIETA
rpynmnoBoro nosuéra (7 4) KBaJIpoKonTepoB. M3ydyeHne TUIIOB rPpyHIOBOrO

MOBE/ICHUS POOOTOB.

IIpakTuka: nporpaMMHUpOBaHHE PO

KBaJIPOKOIITEPOB JUIsl TPYNIIOBOIO MOJIETA.
6.7 | [IporpamMmmupoBaHuEe pOEBOTO Teopusi: 0CHOBBI IPOrpaMMHUPOBAHUS POSI

B3anMoeiicTBus (6 1)

KBaJpPOKOIITEPOB.
IIpakTuka: BeinonHeHue rpynmnoBoro nojera B
ABTOMAaTUYECKOM PEKUME.




IV. Conep:xanue TeM NporpamMmsbl
Keiic 1. «Yragau umuciio»

[1pu pemennu 1aHHOTO Keiica 00ydJaromuecs 0CBauBarOT OCHOBBI IPOTPaMMHUPOBAHHS Ha
s3pike Python mocpeacTBoM cozganus Urpel, B KOTOPOH MOJIb30BaTENb YraAbIBaeT YHCIIO,
3aJJaHHOE KOMIIBIOTEPOM.

[Tporpamma 3aTparuBaeT MHOTO KJIFOUEBBIX MOMEHTOB IIPOTPaMMHUPOBAHUS:
KOHBEPTUPOBAHUE TUIIOB JTAaHHBIX, 3aIIKCh M YT€HHE (aiijIoB, NCIOIb30BaHNE AITOPUTMA
JIeTICHUs OTpe3Ka IoIosiaM, 00paboTKa MOTYYEeHHBIX JaHHBIX U IIPEACTaBICHUE UX B BUC
rpaduKoB.

Keiic 2. «Cnacu ocTtpoB»

Keiic mo3Bossier oOydarommmcs nmopadorars Ha s3b1ke Python co cinoBapsimu u
CIIMCKaMH; U3Yy4YUTb, KaK ACJIaTb MHOXKXCCTBCHHOC IIPUCBAUBAHKE, I[O621BJICHI/IC 3JIEMCHTOB B

CIIUCOK U WX YAaJIeHUE, CO3/IaTh YHUKAIBHBIN TU3aiiH OyayIIei Uurpol.

Keiic 3. «KanbkyasaTop»

IIpu pemeHny JaHHOTO Kelca yqaluecs CO31ai0T EPBOE IIPOCTOE IPUIIOKEHUE
KaJIBbKYJISITOP: BBIMOJHSAIOT IPOTPAMMHYIO YacTh Ha A3bIKe IporpamMMupoBanus Python u

co3maroT uHTepdec s mojb30BaTels npy nomomy oudimoreku Tkinter.
Keiic 4. IlporpamMupoBaHie aBTOHOMHBIX KBAIPOKONTEPOB

PoeBoe B3anmoeiicTBie poOOTOB SBIISETCS aKTyallbHOM 3a1a4ueii B COBpEeMEHHOU
poboroTtexHuke. KBagpokontepsl MOKHO CUUTATh JieTaromiei podororexuukoi. [lloy
KBaIPOKOIITEPOB, BHIMOJHEHUE 3a/I1aHUsI 0OEBBIMHU OCCIIIOTHBIMU JIETATEILHBIMU amlapaTamu -

TAaKHUEC 3aJla4r pCIIAOTCS C TIOMOIIBIO MPUMEHCHUA aJITOPUTMOB POCBOI'O BSaI/IMO)IeI\/'ICTBI/IfL

JlaHHBII Kelc MOCBAIIEH CO3JaHuIO0 M0y KOMTEPOB U3 3X Orjia BHIMOIHSIONINUX TOJIET B
aBTOHOMHOM pexxuMme. O0yJaromuecs moayJdar nepBble HABBIKK MTPOTPaMMHUPOBAHUS
TEXHHUECKOH crcTeMbl Ha si3bike Python. [To3HakoMsTCSs ¢ anropuTMaMu MO3UIIMOHUPOBAHUS
YCTPOMCTB Ha yIUIIE U B IOMEIICHUH, a TAK)KE Y3HAIOT O MPUHIIUIIAX PaOOThl ONTHYECKOTO

pacro3HaBaHusi 0OBEKTOB.



Kaaposebie yc1oBus peajin3anuu NporpaMmbl

KommekroBanue o6pa3zoBaTenbHON OpraHu3alyy neJarornieCKiMu, pyKOBOISIIMMA U
UHBIMU paOOTHUKAMHU, COOTBETCTBYIOIIMMHU KBATH(DPUKAIIMOHHBIM XapaKTEPUCTHKAM I10
COOTBETCTBYIOILEH JOKHOCTH.

TpebGoBaHus K KaAPOBBIM PECYpCaM:

® YKOMIUICKTOBAHHOCTH 00Pa30BaTEIBHOIO YUPEXKICHHS MeAarornaecKumMH,
PYKOBOJSIIMMHU U UHBIMUA PAOOTHUKAMU;

® ypoBeHb KBaTU(UKALUU MeIarOTHYeCKUX, PYKOBOIAIIUX U UHBIX paOOTHUKOB
00pa30BaTeNbHOTO YUPEKACHUS,

® HENPEepPHIBHOCTH MPOPECCUOHATHLHOTO PAa3BUTHS MEJArOTHIECKUX U PYKOBOISIINX
pabOTHUKOB 00pa30BaTENBLHOIO YUPEXKIACHUS, PEATU3YIOIIETO OCHOBHYIO
00pa3oBaTeNbHYIO IPOTpamMmy.

KomneTeHnuu negarorndeckoro paboTHUKA, PeaTu3yroIIero OCHOBHYIO

00pa3oBaTeNbHYIO MPOTPAMMY:

e oOecneunBaTh yCJIOBUS AJis YCIIEUIHON JESATENbHOCTH, TO3UTUBHOM MOTHBAIIUH, a
TaKKe CAaMOMOTHBHUPOBAHUS 00Y4aIOIIUXCS;

® OCYUIECTBISATh CAMOCTOATENbHBIN OUCK U aHATIN3 UH()OPMAIIUK ¢ TOMOIIBIO
COBPEMEHHBIX HH(POPMAIIMOHHO-TIOUCKOBBIX TEXHOJIOTHIA;

® OpraHM30BBIBATH U COIPOBOXK/IATH YUEOHO-UCCIIEIOBATEIBCKYIO U IPOEKTHYIO
JeSITebHOCTh 00YUYaIOIIMXCS, BHITOJIHEHUE MU MHIMBHU1YaIbHOTO MIPOEKTA;

® HTEPIPETUPOBAThH PE3YJbTAaThl JOCTHKEHUN 00yJatOLINXCs;

® HaBBbIK IpOrpaMMHUpOBaHus Ha si3bike Python;

e ucnoabs3oBath OubaMoTeky Tkinter;

® HAaBBIK CO3/IaHUsI KOMIIBIOTEPHBIX UIP U IPUIIOKEHUM;

® [POEKTHpOBaHUE HHTep(elica Mmoab30BaTENeH;

® [IOMCK M MHTerpanusi OM0IMOTEK MPOrpaMMHOTO KOJIa C OTKPBITHIX HCTOYHUKOB
tuna GitHub B coOCTBEHHBIN MPOEKT;

® HAaBBIK pa6OTBI B CIICHUATIU3UPOBAHHOM 11O HJIs1 CO3daHUsA Hpel’»eHTaHHﬁ.



V. MarepuajibHO-TeXHHYECKHE YCI0BHS PeaIn3alii MPorpaMmbl

AnmapaTHoOe H TEXHHYeCKoe o0ecredyeHue:

— PabGodee MecTo 00yJaronierocs:
HOYTOYK: MPOU3BOIUTEIBLHOCTH Mporieccopa (rmo tecty PassMark - CPU
BenchMarkhttp://www.cpubenchmark.net/): e menee 2000 exunMIl; 00BEM
orepatuBHON namaTu: He MeHee 4 ['0; 00bem Hakonutens SSD/eMMC: He meHee
128 T'6 (m11 COOTBETCTBYIOIIMI 110 XapaKTEPUCTUKAM NIEPCOHAIIbHBII
KOMIIBIOTEP C MOHUTOPOM, KJIABUATYPOH U KOJIOHKAMH).

— pabouee MECTO Ipero1aBaTels:
Hoytoyk: mpoueccop Intel Core i5-4590/AMD FX 8350 ananornunas uim 6osee
HOBas Mojielb, rpadudeckuii nporeccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 ananornuynas wiu 6osee HOBasi MOJIENb, 00bEM ONEpaTUBHON
namsath: He meHee 4 1'6, BuneoBbixoq HDMI 1.4, DisplayPort 1.2 niu 6oiee
HOBasi MOJieJTb (MM COOTBETCTBYIOMIHIA 10 XapaKTEPUCTUKAM MTEPCOHATbHBIH
KOMIIBIOTEP C MOHUTOPOM, KJIIABUATYPOH M KOJIOHKAMH);

—  KOMITBIOTEPHI JJOJKHBI OBITH MOAKIIOYEHBI K equHoi cetd Wi-Fi ¢ qoctynom B
WHTCPHET;

— Mpe3eHTalMOHHOE 000pyI0BaHUE (ITPOSKTOP C IKPAHOM) C BOZMOKHOCTBIO
MOJIKJTIOYEHUS K KOMITBIOTEPY — | KOMIUIEKT;

— ¢aumuapT ¢ KOMIUIEKTOM JIICTOB/MapKepHast JOCKa, COOTBETCTBYIOIIMI HA0Op
MUCbMEHHBIX MPUHAIICKHOCTENH — 1 WIT.;

- kBagpokontep DJI Ryze tello — ne menee 3 mr.;

—  TI0JIE METOK;

- Wi-Fi poyrep.

IIporpammHoe obOecnieueHue:

—  koMmmuistop Python 3.5;
— BebO-Opaysep;
— maket oucnoro I10;

— TEKCTOBBIA PEIaKTOP.



VII. IlpumepHblii kKajeHAapHBI yueOHbIii rpadux Ha 2019/2020 yyeoHbIH 1o

Ilepuoa 00yueHus1 — CEHTAOPb-Maid.

KosmyecTBo yueOHBIX Heaeab — 34.

KoJun4yecTBO yacoB — 68.

Pexum MMpoBeaACHUSA 3aHATHI: 2 pas3a B HCALCIITO.

Ne

n/n

Mecsan

dopma

3aHATHUA

Koa-Bo

qyacoB

Tema 3ausaTus

dopMa KOHTPOJIS

CEHTS0pb

JUTIP

BBenenue B
00pa3oBaTeNbHYIO
porpammy, TEXHUKa

0e30macHOCTH

TectupoBanue

CEHTAOPH

JU/TIP

OcHoBHl si3b1Ka Python.

[Tpumeps! Ha sI3BIKE
Python ¢ paz6opom
KOHCTPYKIIUI: [IUKJIbI,
yCJI0BUs, BETBJICHUA,
MAacCHBbI, THITBI
JAaHHBIX

TectupoBanue

CEHTSIOpb

JU/TIP

Keiic 1. «Yranait
qUCIION»

Becena

CEHTSIOpb

JUTIP

Keiic 1. «Yraman
YUCIIO»

becena

OKTSI0pb

JU/TIP

Keiic 1. «Yranaii
qUCIION»

Becena

OKTSIOpb

JUTIP

Keiic 1. «Yraman
YUCIIO»

JleMoHCTpanus pemeHni
Kelica

OKTSI0pb

JU/TIP

Keiic 2. «Cnacu
OCTpPOB»

Becena

OKTSIOpb

JUTIP

Keiic 2. «Cmacu
OCTpPOB»

becena

HOSIOpb

JU/ITIP

Keiic 2. «Cnacu
OCTpPOB»

becena




10.

HOSIOPb

JUTIP

Keiic 2. «Cnacu
OCTpPOB»

becena

11.

HOSIOPb

JUTIP

Keiic 2. «Cnacu
OCTpPOB»

JleMOHCTpalus penieHui
Kelica

12.

HOSIOPH

JU/TIP

Keiic 3.
«Kanmpkynsrop»

becena

13.

nexadpb

JUTIP

Ketic 3.
«Kanpkymnsarop»

Bbecena

14.

neKadpb

JUTIP

Ketic 3.
«Kanpkynsarop»

Bbecena

15.

nexkadpb

JU/TIP

Keiic 3.
«Kanpkynsrop»

becena

16.

neKadpb

JUTIP

Ketic 3.
«Kanskymsrop»

JlemoHcTpanus pemeHni
Kelica

17.

SITHBaph

JUTIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOBY

Becena

18.

SIHBapb

JUTIP

Ketic 4.
«[IporpammupoBaHue
ABTOHOMHBIX
KBaJIPOKOIITEPOB)

becena

19.

SITHBaph

JU/TIP

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOBY

Becena

20.

SITHBaph

JU/TIP

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaPOKOIITEPOBY

Becena

21.

¢beBpaiib

JU/TIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOBY

becena

22.

beBpaib

JUTIP

Keiic 4.
«[IporpammupoBanue
ABTOHOMHBIX

becena




KBaJIPOKOIITEPOBY

23.

beBpainb

JUTIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOB

Bbecena

24.

GbeBpaib

JUTIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJIPOKOIITEPOBY

Bbecena

25.

MapT

J/TIP

Ketic 4.
«[IporpammupoBaHue
ABTOHOMHBIX
KBaJIPOKOIITEPOB)

becena

26.

MapT

JUTIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOBY

Becena

27.

MapT

JUTIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJIpOKOIITEPOBY

Becena

28.

MapT

JUTIP

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaPOKOIITEPOBY

Becena

29.

anpenb

JU/TIP

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaPOKOIITEPOBY

Becena

30.

anpenb

JU/TIP

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaPOKOIITEPOBY

Becena

31.

anpenb

JU/TIP

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOBY

Becena

32.

arpesnb

JUTIP

Keiic 4.
«[IporpammupoBanue
ABTOHOMHBIX
KBaJIPOKOTITEPOB»

becena




33.

anpenb

JUTIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJIPOKOIITEPOBY

becena

34.

Man

JUTIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOB

Bbecena

35.

Man

JUTIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOB»

Becena

36.

Man

JUTIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOBY

JleMOHCTpalus penieHuit
Kelica
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