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[HosicHuTe ILHAA 3aNIMCKA

Hanpaenennocms npozpammel. €CTECTBEHHOHAYYHAS!.

[IporpaMMupoBaHue 3aHUMAET 3HAYUTEILHOE MECTO B CUCTEME MOJTOTOBKU
npodeccuoHaioB B 001acTd MH(DOPMAIIMOHHBIX TEXHOJIOTUH. YHUKalIbHas
[IEHHOCTh MPOTPaMMHUPOBAHUS KaK yueOHOTO BHJA ACSITEILHOCTH COCTOUT B TOM,
4YTO MPOrpaMMHUpPOBaHUE — 3TO O0phOa co CIoKHOCTHIO. Kak co3/maTh ClI0XKHYIO
CUCTEMY, KaK JIOBeCTHU €€ 10 paboTOCrnocoOHOro cocrosiHusa? Jra 60prda mMeer
CBOM OCOOEHHOCTH, CBOIO CHEIU(UKY, KOTOPbIX HET HU B BOJHOM Ipeamete. OHa
(6oprba co CI0KHOCTHIO) TpeOyeT OT MHTEJJIEKTa Pa3BUTON aHAIMTUKH, 0COOOM
WHTYHIIMH, YMEHUS TPEABUACHHUS COBEPIIAEMBIX ICHCTBUMN, pallMOHATBLHOCTH U
CTPOTOCTH MBITIICHHUS.

[IkONBPHUKHM, YyMEIONME COCTABUTh aJITOPUTM U HANUcaTh IO HEMY
nporpaMmy, OOBIYHO 3HAYHMTEIBHO JIETYE OBJAJACBAIOT U IOJIb30BATEIBCKUMU
HABBIKaMHM, TaK KaK TOHUMAIOT MEXaHU3M YIpaBlieHUs KoMmmbioTepoM. OHM JTydIie
YCIEBAIOT U 1O JAPYTUM IPEeIMETaM, TTOCKOJIbKY KyJIbTypa MX MBIIIJICHUS BBIIIE, a
aCCOPTHMMEHT METOJIOB BBIMOJHEHUS Pa3iNYHbIX paboT Ooraye. B cBsi3u ¢ 3tuMm
MPEACTABIACTCS  JOCTAaTOYHO  BaXHBIM  TNPUBUTH  yYalIUMCS  HaBBIKU
AITOPUTMHYECKOTO MBIIIUICHUS.

AKmyanvHoCmb nPOZPAMMbL

CoBepIIeHCTBOBAHNE TEXHOJIOTUYECKUX M MPOTPAMMHBIX CPEICTB MPHUBEIIO
K CHIDKEHHIO KOJIMYECTBA YacOB, OTBOAUMBIX JIJIsl U3yUYEHHUS IPOrPAMMHUPOBAHUS B
[Tporpamme cpennero o6mero obpazoBanus 1o uHpopMatuke. CoBpeMEHHBIC
BU3YaJIbHbIE W MYJbTUMEIUNHBIE TOJIb30BATEIBCKUE CPEIbl SBISIOTCS TEMU
KOHKYPEHTaMH, KOTOPBIE BHITECHSIOT pa3pabOTKy MporpamMm u3 chepbl HHTEPECOB
IIKOJIBHUKOB. [[71s1 paboThl 3a KOMMBIOTEPOM JUIsl TTOMCKAa WHGOpMAIMU B CETH
M0JIb30BAaTENIb MMEET IMPOCThIC WHCTPYMEHTHI, HE TPEOYIONINE MBICIUTEIHHBIX
ycwimid Tipu nipuMeHeHnu. Kak cieactBue, B OOJBIMMHCTBE MIKOJI OTCYTCTBYET
CUCTEMHas paboTa Mo MOATOTOBKE oOydaromuxcs 7-11 KiIaccoB K OJUMITHAIaM
BBICOKOT'O YPOBHS TI0 TIPOTPaMMHUPOBAHHUIO.

JononnutenbHas obmieoOpa3oBaTenbHas o00IlIepa3BUBaAOIIas IporpamMma

«OnuMnuazHoe  MporpaMMHUpOBaHHE»  oOecnedurBaeT  yriayOJeHHoe
U3y4YeHUE  S3BIKOB  MPOTPAaMMHpOBAHHUA, HalejdeHa Ha  (OpMHUpPOBaHUE
MaTEMaTUYEeCKOro arrmapaTa ONHUCAaHHUS M TOCTPOEHHUS IMPOIECCOB 00padOTKU
uH(poOpMaIMU, B TOM YHCJIE YEJIOBEKOM U TEXHOJIOIMYECKUM YCTPOUCTBOM,
CO3/IaHUS U UCCJICIOBAHUS YMCIIOBBIX M HEUHCIIOBBIX MaTEMAaTUYECKUX MOJICIICH.

Ileoazozuueckasa uenecoodpasnocmsv npoZpammsl COCTOUT B TOM, 4YTO
VHJYCTpUslT TPOTPAMMHUPOBAHUs OCTa€Tcs BaxHeuwen B wmupe. KauectBo
NESATEIbHOCTH TPEANPUATANA, HUX YCTOMYMBOCTH 3aBUCAT OT MPOTPAMMHOIO
oOecrieueHns, MU 37€Chb HHUKAKUX HW3MEHEHUH HE TMPEABUAUTCSA, pa3Be uUTo
IPOTPAMMHBIE TTPOTYKTHI OYyT UTPATh BCE OONBIIYIO POIIb.

Hoeu3na npozpammol

[TIporpammoii TIpeTyCMOTPEHBI HOBBIE METOJIWKH TPEIOAABAHUSA, B TOM
yucie — THOpuAHOE O0O0y4yeHue; HOBOBBEIEHHUS B (opMax AUArHOCTUKH H
MOJIBEJICHUSI WTOTOB peaju3alliid MpOrpaMMbl, BBINOJNHAEMbIE B (opmare
Bceepoccuiickux u MexayHapOAHbIX OJUMITHA]] TIO TPOTPaMMHUPOBAHUIO.
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OmauuumenvHovle 0COOEHHOCMU RPOZPAMMDBL

[Iporpamma mnpenHa3HaueHa Mg OJAPEHHBIX YYalllUXCsl, MPOSBISIOLINX
NOBBIILIEHHBI HHTEPEC K MPOrPaMMHUPOBAHUIO.

Peanuzauuss mnporpaMMbl OTBEYAE€T COBPEMEHHBIM TpPEOOBaHUSIM IO
npoBeneHui0 Bceepoccuiickux oauMMmmnuaz Mo NpOrpaMMHUPOBAHUIO: HAIUYWE
LEHTPAIIN30BAaHHOW JHMCTAHIIMOHHOM aBTOMAaTHU3UPOBAHHONW CHCTEMBI IIPOBEPKHU
peuieHuss 3amad ¢  KPYIVIOCYTOYHBIM JOCTYIIOM, BO3MOXHOCTBIO BHECCHMSI
OECKOHEYHOI'0 4YMCia KOHTPOJBHBIX TOYEK, HAYMCIEHUS IUTpaHbIX OamIoB IO
BPEMEHM U UYHUCIIy HEBEPHBIX BApUAHTOB OTBETOB, (HOPMHUPOBAHMSI PEHTHMHIOBOIO
CIHMCKa, MPOCMOTpa KoJla OTIPABJICHHOMN 3aJauu, OpraHu3alui 0OpaTHON CBSA3M C
IEJaroroM.

IIporpamma mpenmosiaraeT IMCUXOJIOTMYECKYH0 MOATOTOBKY Yy4alUuXcsl K
YYACTHIO B KOH(PEPEHIUAX, OJIUMIINA/IAX, PA3JINYHBIX TyOJUYHBIX BBICTYIUICHUSX,
COPEBHOBAHMAX KpaeBoro, BcepoccuiucKoro u MeXayHapOIHOTO YPOBHEN.

CucreMa OLEHKM 3HAHMM y4YallUMXcCs OCYIIECTBISETCA IO MEXKIyHapOIHOU
IIKaJje.

CopeprxaHue mporpaMmbl MPEANOIAraer:

1)  mNOBBILIEHHBIH YPOBEHb MHAUBUAYATU3ALMHU 00yUEHUS;

2)  HCHONb30BaHHUE MIEMEHTOB TMOPUIHOTO O0OYyUEHNUS;

3)  cucTeMaTHYECKYIO IpyIIOBYIO padoTy;

4)  yrnyOnéHHOE U3yueHUE TEM, KOTOPbIE HE BKJIIOUAIOTCS B yU€OHBIH
IJIaHCPEHEro 00IIero 00pa3oBaHus;

5)  cucremMaruyeckoe UCIIOJIb30BAHUE  3JIEKTPOHHBIX

MCTOYHUKOBUH(DOpMAIUY;
6) pa3BUTHE W  MPOABMKEHUE  OOYYaIOIIUXCS  4epes
CUCTEMYHUHTEIIEKTYaIbHBIX MEPOIIPUSATUH.

Aopecrocmb 00nOIHUMENbHOIUL 00ULE00PA306AMESILHOU NPOZPAMMBL.

JlomoHUTENbHAs 001Ie00pa3oBaTebHas IporpaMma IpeaHa3HadeHa i
nereit B Bo3pacre 12 — 16 mer. HanonnsiemocTs rpynibl — 8 — 15 yenoBek.

Cpoku peanuzayuu npozpammsl: TporpamMma paccuvtaHa Ha 1 romu, 68
y4eOHBIX Yaca.

Pesrcum  3anamuii: 3aHSATHE TPOXOAUT 2 Yaca B HEJENII0
MPOJIOKUTEILHOCTBIO 3aHATHS — 45 MUHYT ¢ 10-MUHYTHOM MEpeMeHOiA.

Dopmbl 00yueHua: naHHAS TpOrpamMMa JIOMOJHHUTEIHBHOTO 00pa3oBaHMS
OCYIIECTBIISIETCS B OUHON (hopMe 00ydeHHsI BCEM COCTaBOM T'PYIIIIHI.

eab 1 3a1a4n JONOJHUTEIbHON 001Iepa3BUBAIOIIEH POTrPaMMbI

Henu npozpammot

[Touck HOBBIX 3((HEKTHBHBIX CPEJCTB PA3BUTHUS y OMAPCHHBIX yYAIIUXCS
QITOPUTMUYECKOT0 U ONEPALMOHAIIBHOTO MBIILICHHUS.

YrnyOneHue W paclidpeHUe 3HAHUM, OTHOCAIIUXCA K TOCTPOCHUIO H
OMUCAaHUI0 OOBEKTOB U MPOIIECCOB, MO3BOJISIONIUX OCYIIECTBUTH UX TPOTPAMMHOE
MOJICTUPOBAHUE.



[ToaroroBka yyanuxcst K yCIemHOMY y4acTHIO B KOHKYpCax U OJIMMIHUagax
0 MPOrPaMMHUPOBAHUIO BICOKOTO YPOBHSI.

[ToaroroBka ©6a3bl [isi MOCIEAYIOIIETO MPOPECCHOHATBHOIO HW3YYECHUS
MpOrpaMMUPOBAHUS B BBICIIIEH IIKOJIE.

OcBoeHME HABBIKOB BBICOKOM 3(P(EKTUBHOCTH JI€SITEIHHOCTH.

Pa3BuTHEe  MHTENIEKTyaJbHOrO,  SMOLMUOHAIBHOTO U JyXOBHOTO
WHTEJJIEKTOB.

OOyueHue ywammxcsi COBPEMEHHBIM IICUXOJIOTMUYECKMM METOoJaM M
CTpATETUsIM Pa3BUTHS JIMYHOCTHBIX Ka4eCTB.

3aoauu npoepammoi

1. OO6yuJarornue:

— ¢opMHUpOBaHHWE YMEHUN B 00OJIACTH CO3/IaHUSA TEKCTOB MPOTpamMM s
MEPCOHANBHBIX ~ KOMITBIOTEPOB HA  OCHOBE  TJIyOOKHMX  3HAHWM  Cpeipbl
MPOrpaMMUPOBAHUS U A3BIKOB MPOTPAMMUPOBAHUS;

— paclIdpeHue U yriiyOJeHue MpeACTaBIeHH 00 aBTOMATHU3UPOBAHHOU
00paboTke nHpopManuu;

— OCBOEHHE METOJIOB MPOTrpaMMHUPOBAHUs: BBIABMKEHHE U OOOCHOBAHUE
UJIEU PEIICHUS 3aJjau, CTPYKTYPUPOBAHUE TOM HujaeH, (popManuzanus 31eMEeHTOB
MOJIYYEHHOW CTPYKTYpbl CpPEACTBAMU BBIOPAHHOTO S3bIKA, AHAIIU3 PE3yJIbTATOB
pelIeHus 3aja4M Py Pa3IudHbIX 3HAYCHUSX UCXOAHBIX JaHHBIX;

— OBJIQJICHHE HABBIKAMHU ITyOJIMYHOTO BBICTYILJICHUS;

— OBJIJICHUE NMPUEMAMU ayTOT€HHOW TPEHUPOBKHU.

2. BocnursiBaromue:

— ¢opMHpOBaHUE OIPEACICHHOTO MHPOBO33PEHHUsS, MPOTUBOACHCTBYIO-
MIETO TEPPOPU3MY U OKCTPEMHU3MY, CBS3aHHOTO C YCTOSIMU U OOBIYAsSMH,
HAllUOHAJIbHBIMM M KYJBTYPHBIMH  TPAJULMSIMU, HUCTOPUEH  pEruoHa,
MEKHAMOHAIBHON U MEXPEIUTHO3HON TOJIEPAHTHOCTHIO;

— BOCIIPUSATHE CHUCTEMbl IIEHHOCTEH, MPUHLMIIOB, MpPaBUJ, CTEPEOTHUIIOB
MH(OPMAIIMOHHOTO 00ILIECTBA;

— OCBOCHHME HH(POPMAITMOHHON KYJBTYpPHI: OTBETCTBEHHOTO OTHOIIEHUS K
nH(pOpMAIIMK C yYETOM MPABOBBIX M ITHYECKUX ACIIEKTOB €€ paclpOCTpaHEHHs,
U30MpaTEeNbHOrO OTHOILLIEHHUS K MOJYy4YeHHON MH(GOpMALIHH;

— OCBOCHHE TCUXOJOTUYECKUX OCHOB 3(P(HEKTUBHOTO OOIICHUS;

— ¢opMHpoBaHHE MOTPEOHOCTH B CAMOCTOSITEIIBHOM  MPUOOPETEHUU
Y IPUMEHEHUU 3HAHUH U3 IOMTOJTHUTEIbHBIX HCTOUHHUKOB.

3. PazBuBaromue:

— (GopMHpOBAaHUE OINEPAIMOHHOTO MBIIIJICHUS, HAMPABIEHHOTO HAa BHIOOD
ONTUMAJIbHBIX PEIICHUI;

— pa3BUTHE CIMOCOOHOCTEH MO CaMOCTOSITEILHOMY HNPHOOPETEHUIO 3HAHMUIA,
yMEHUH, HABBIKOB, YCKOPEHHE TMpoIecca mepexona OT OOydeHHs] K Hay4YCHHIO,
CaMOOOYUYEHHIO — HAaUBBICIIEH CTYIIEHH 00Pa30BaTeIbHOTO Mpoliecca;

— pa3BuTHE CHocoOHOCTeH d3(PQdeKTuBHOM pabOThl B YCIOBHSX
OTPaHUYECHUH;

— pasBuTHe YMEHUH S(PGPEKTUBHOrO UCIHOIL30BaHUS BO3MOXKHOCTEH
UH(OPMAIMOHHON CpEIbl, 3alIUTHI OT HETaTUBHBIX BO3JCHCTBUN;
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— (opmMmupoBanue CcHnocOOHOCTEW BBIIBUTaTh M JIOKA3bIBaTh TUIIOTE3BI
OTBITHBIM ~ TIyTeM, pa3padaThlBaTh CTPATETHUIO PEIIEHUS, MPOTHO3UPOBATH
pe3yJbTaThl CBOCU [EATEIbHOCTH, AHAIM3UPOBATh W HAXOAUTh paIlMOHATbHBIC
CHOCOOBbI pelleHus 3aJauyd IyTeM ONTUMHU3ALMM, JETaJu3allh CO3JaHHOIO
ITOPUTMA;

- Pa3BUTHE CIIOCOOHOCTH K CaMOaHaIMN3y, CAMOIIO3HAHUIO;

- OCBOEHHUE TICUXOJIOTUYECKUX TEXHOJIOTMM, HAIIPABJICHHBIX Ha
Pa3BUTHUEONTUMHU3MA, BIIOXHOBEHHUSI, CTPEMJICHUS K 1T00EE;

- dbopMupoBaHUe HaBbIKA PEPIICKCUBHOMN JESITEIBHOCTH.

Conep:xanue nporpamMmbl
YueOHblil MUIaH

IlepBolii rog o0yueHust

Ne KonnyecTtBO yacoB

®dopMEI arTecTanun/
HaumenoBanue pazaena, TeMbl

KOHTPOJIA

Teopusa | Ilpaktuxa Bcero
PA3JIEJI 1. A3bik nporpammupoBanusiPython

Tema 1.1. OcHOBHBIE TOHATHS
SI3BIKAITPOrPaMMHUPOBAHUS 2 2 4
Python.

Tewma 1.2. Oneparops! BBOAA-
BEIBOsIa. DaiinoBas cucreMa
SI3bIKA TIPOTPAMMHUPOBAHMS
Python.

Tema 1.3. BeTBiieHUs ¥ LIUKJTBI B
SI3bIKE MPOrPaMMHUPOBAHMS 4 16 20
Python.

Tema 1.4. OOpaboTka MaccuBOB
BSI3bIKE IIPOIPAMMHUPOBAHMS 4 20 24
Python.

Tema 1.5. ITpouenypst u
(yHKIIUU BSI3bIKE 4 10 14
nporpammupoBanusi Python.

HToro: 16 52 68

Bropoii roa o0y4enust

PA3JIEJI 2. KomOunaTopuka.

Tema 2. 1. Apudmernka 4 14 18
MHOTOpa3psIHbIX YHCEIL.

Tema 2.2. Anroputmsl 4 14 18
BBIYMCIUTEILHON F€OMETPHUH.

Tema 2.3. KomOuHatopHbie 4 14 18
QJITOPUTMBI.

Tema 2.4. AnropuTmsbl Ha Tpadax 4 10 14
Hroro: 16 52 68




Tpernii roa 00y4yenusi

PA3JIEJI 3. CoBpeMeHHOeNIPOrpaMMHUPOBaHHUE.
Tema 3.1. OnHONIPOXOAHBIE 4 14 13
QJITOPUTMBIL.
Tema 3.2. Pexypcusi. 6 10 16
Tewma 3.3 HecrannaptHas
4 8 12

0OpaboTKa yucen
Tema 3.4 N30panHbie 3 14
OJIMMIIMAHbIE 33/1a4H

Hroro: 22 46 68

Coaepxanue y4eO0HOIo JiaHa NpPorpaMmbl
Paszpnea 1. S3pik nporpammupoBanus Python

Tema 1.1 OcHOBHBIE OHATHS SA3bIKAa MporpaMMmupoBanus Python.

Teopusa. Andasur u cinoBapb sa3bika Python. 3apesepBupoBaHHbBIE cIOBa.
Unentuduxaropsl. Crpykrypa mnporpammbl. Koncrantel. Tumbl gaHHBIX.
Matematnueckue QyHKIUH.

Ilpakxmuka. Onucanne KOHCTAHT U MEPEMEHHBIX. 3aUCh apu(PMEeTUIECKUX
BBIPAKCHUM.

OnexmponHnoe obyuenue. JIucTaHUMOHHAS MOJArOTOBKA 10 TeMe «OCHOBHbIE
noHsaTus s3bika Pythony». [luctanumonHoe pemieHue 3aaad no Teme «Tumbl
JAHHBIX. 3alIMCh MAaTEMAaTUYECKUX BBIPAKEHUI.

Dopma noosedenusi umo208. KOHTPOJIbHAs padoTa.

Tema 1.2. Omneparopsl BBOAa-BbIBOAA. DailioBasi cucTeMa fA3bIKA
nporpammupoBanus Python

Teopus. BeiBon 1naHHbIX Ha JKpaH. @opmMaTUpPOBaHHBIA  BBIBOJ.
KnaBuatypuslii 1 mporpaMMublii BBOA. JluHeliHble mnporpammbl. CTaHAapTHBIE
bynkun u apudmernyeckue BbipakeHus. DaitnoBelii Tun. Bunel ¢aiinos,
daitnoBas nepeMeHHas1, JOCTYII K (aiimam.

IIpakmuka. Opranu3anusi BBoJa-BbiBoAa AaHHBIX. COCTaBIE€HUE JTUHEHHBIX
QITOPUTMOB.  BpruncieHne  MareMaTUYeCKUX  BBIPAXKEHUHW C  IOMOIIBIO
CTaHAApTHBIX apupmMeTnueckux GyHkuuil. Utenue u3 ¢aiina. 3anuce B (aii.

OnexmponHoe ooyuenue. JlucTaHIMOHHAs TOATOTOBKA MO TeMe «OrnepaTopbl
BBOJIa-BbIBOJIa», «®DailioBas cucremay. [[MCTaHIIMOHHOE pELICHHE3aqay Mo TEME
«OmnepaTopbl BBOJIa-BbIBOIa», «DalioBast CUCTEMAy.

Dopma noosedenusi umo208. KOHTPOJIbHAs padoTa.

Tema 1.3. BeTBiieHUs U IMKJIBI B si3bIKe porpammupoBanus Python.

Teopus. BerBnenus Ha Python. Ycnosneiit onepatop IF. Oneparop BeiOopa
CASE. Jlanneie norudeckoro Ttuma. Jloruueckue omnepanuu. Jloruueckue
BoIpakeHus. [lukiael. Omnepatop 1MKIA C W3BECTHBIM YHCIOM IOBTOPOB.
Bnoxennsle nukiael. Cuetunku. Omnepatop Oe3yciioBHOro mnepexona. Omeparop
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UKIIA ¢ npeayciaoBueM. OnepaTop LUK C TOCTYCIOBUEM.

Ilpakmuxa. CocTaBieHue MNPOrpaMM C UCIIOJIb30BAaHUEM OIEPATOPOB
BeTBJIeHUsT U 1ukiaa. CocTaBieHHE MpPOrpaMM C MCIOJIb30BAaHHEM OIepaTopa
CASE. 3anucpk 10ru4ecKkrux BbIPaKEHUN.

OnexmponHoe obyuenue. JlnctaHunoOHHas TMOATOTOBKA 1o TeMam
«BerBnenney», «luxnappy. JIMCTaHLIMOHHOE pEIIEHHWE 3aJady 10 TemaM
«BerBnenuey, « {ukib.

Dopma noosedernusi umo208. KOHTPOJIbHAs padoTa.

Tema 1.4. O6paboTKka MacCHBOB B si3biKe NporpammupoBanust Python.

Teopus. MaccuBbl. OObsiBICHHE MaccuBa. JIeWCTBHUS HaAJ MacCHBaMH.
JevictBus Hax sneMeHTaMu MaccuBa. MHunmanusamusa maccusa. BeiBog maccuBa
Ha OKpaH. 3aJaHhe MaccuBa THUIM3UPOBAHHOM KoHcTaHTOH. IlepecTtaHoBka
JJIEMEHTOB MAaCCHBA, IOUCK MAKCHMAaJbHOTO M MHWHHMAJbHOTO 3JIEMEHTOB.
CopTupoBKa MaccuBa.

Ilpaxmuxa. CocTaBieHUE U OTIAJIKa TPOTPAMM, UCHOJIb3YIOIIUX MACCUBBI.

OnexkmpoHnnoe obyyenue. JIucTaHIIMOHHAS MMOJTOTOBKA 1O TeMe «MacCUBbI.

JlucTaHMOHHOE pelIeHue 3aaad no teme «MacCuBbD.

Dopma noosedernusi umo208. KOHTPOJIbHAs padoTa.

Tema 1.5. Ilpouexypsl M ¢GyHKUMM B s3bIKEe NPOrPAMMHMPOBAHMS
Python.

Teopus. llpouenypsl, omnpeneinseMble TMoJab3oBareneM. I[lpouenypsl c
napamerpamu. @OyHKIMHM, ONpeaelseMble  IOJIb30BaTelleM. PekypcuBHbBIE
noanporpaMmmMbl. OyHKITUU U IPOIIEAYPHI 00paOOTKU CTPOK.

Ilpakmuxa. CocTtaBneHue W OTIagKa IPOrpaMM,  HCIOJIB3YKOLIUX
IpoLEeIypbl U QYHKLIHNH.

Onexmponnoe  oOyuyenue.  JIACTaHUMOHHAs  MOATOTOBKA IO  TEME
«IIpoueaypsl u (QyHKIMU». JluCTaHUMOHHOE pelIeHHe 3aJady [0 TeMe
«IIpouenypsl U GyHKIHUNY.

Dopma noosedenusi umo208. KOHTPOJIbHAs padoTa.

Paszpnesn 2. KomOuMHaTopuka

Tema 2.1. ApudmeTrika MHOTOpPa3pSAAHBIX YHCEJI.
Teopus. OcHoBHBIE apu]PMETHUYECKUE OIeparuu ¢
MHOTOPa3pSAHBIMHUYHUCIIAMHU.

IIpakmuxka. Pemienue 3a1a4 ¢ UCIOI30BaHUEM MHOTOPA3PSIIHBIX YUCEN.

Onekmponnoe  obyuenue. JIUCTaHIIMOHHAsT  TOATOTOBKAa MO  TEMeE
«ApudmeTrika MHOTOpa3psAIHBIX YHUCED». JIMCTAaHIMOHHOE pelieHue 3aaad 110
TeMe «ApudMeTrKa MHOTOPA3PSTHBIX YUCET.

Dopma noosedenusi umo208. KOHTPOJIbHAs paboTa.

Tema 2.2. AIrOpUTMBI BHIYUCJIUTEIbHON IeOMETPHH.
Teopusa. baszoBble mnpouenypel. Ilpsmasg IUHUA ©U OTPE30K MPSMOM.

6



TpeyronbHUK. MHOroyroisHuK. Beinyknas ~ o6osouka. 3agaum O
NPSIMOYTOJIbHUKAX.

Ilpakmuxa.  Pemenue  3aga4 € UCIOJb30BAHUEM  AJTOPUTMOB
BBIYUCIIUTEILHON T€OMETPUH.

Onexmponnoe o00Oyyenue.  JlucTaHUMOHHAsT  MOATOTOBKA MO  TEME

«AJITOPUTMBI BBIYUCIUTENLHON TeoMeTpun». JIUCTaHIIMOHHOE pEeIIeHUEe
3a/1a4y 10 TeM€ « AJITOPUTMBI BBIYUCIUTEIILHON T€OMETPUY.

Dopma noosedenusi umo208. KOHTPOJIbHAs padoTa.

Tema 2.3. KomOuHaTOpHBIE AJITOPUTMBI.

Teopus. Kitaccuueckue 3a7a4u KOMOWHATOPHUKH. I'enepanus
KOMOMHATOpHBIX 00beKTOB. [lepecranoBku. Pazmemenus. Couetanus. Pazouenue
grcna Ha cnaraemble. [loagmuoxectBa. CkoOOUYHBIE TOCIEIO0BATENFHOCTH.

Ilpaxmuxka. Pemienne 3aga4 Ha 00pabOTKy KOMOMHATOPHBIX aJlTOPUTMOB.

Onexmponnoe  oOyuyenue.  JIACTaHUMOHHAs  MOATOTOBKA IO  TEME
«KoMOuHaTopHbBIE aTOPUTMBD). [IUCTaHIIMOHHOE pelIeHne 3aJad 10  TeMe
«KoMOuHaTOpHBIE aITOPUTMBDY.

Dopma noogeodenus umo208: KOHTPOJIbHAs padboTa.

Tema 2.4. Anropurmbl Ha rpadax.

Teopus. TlpencraBnenue rpada B namaru kommbioTepa. [louck B rpade B
rnyouny u B mupuHy. [lepeBws. Crsrupatonue aepeBbs. [lopokneHue Bcex
kapkacoB rpadoB. Kapkac munumanbHoro Beca. Meroa Kpackamns u Ilpuma.
CsizHocth. [lukinbl. Kparwaiime mytu. AsnroputMm JledikcTpel. Anroputm
O®noiga. Hes3aBucumble W TOMHHUpYIOIIME MHOXecTBa. Packpacku. Mertoasl
OpUOIMKEHHOTO  pEelIeHUs  3aJadd  KOMMHUBOsDKEpa. MeToa  JOKaIbHOU
onTUMH3AIH. AroputM Diiepa. Anroput™m Kpucrodueca.

Ilpaxmuxka. Pemienne 3a1a4 Ha 00paboTKy rpados.

OnexmponHoe obyuenue. JIlucTaHIMOHHAS MOATOTOBKA o TeMe
«Anroputmsbl Ha rpadaxy». J[ucTaHIIMOHHOE pelieHre 3a7a4 Mo TeMe « AJTOPUTMBI
Ha rpadax».

Dopma noogedenus umo208: KOHTPOJIbHAs padboTa.

Paszpnes 3. CoBpemMeHHOE IPOrpaMMHUPOBaHuUe

Tema 3.1. OqHONIPOXOAHBIE AJTOPUTMBI.

Teopus. IlomytHble BbIuMcIeHHS. YUTeHne u 00pabOTKa CHMBOJIOB.
JIMHEWHBIN MOUCK TTOJICTPOKH B TEKCTE.

[Ipaktuka. Pemenne 3amad ¢ HWCHOIB30BAHUEM  OJHOIPOXOIHBIX
aJITOPUTMOB.

DOnekTpoHHOE 00y4yeHue. J[ucTaHuroOHHAs TOATOTOBKA IO TEME

«OHONPOXOAHBIE ATOPUTMBDY. [IMCTAHIIMOHHOE pELICHUE 3a7a4 110 TEME

«OHONIPOXOAHBIE AJITOPUTMBIY.

®dopma noABECHUS UTOTOB: KOHTPOJIbHAas paboTa.



Tema 3.2. Pexypcus.

Teopusa. I'mybuna pekypcun U 00Iee KOJIMYECTBO PEKYPCHUBHBIX BBI30BOB.
bricTpoe Bo3BeieHNE B CTENICHb. PHCOBaHNE caMOITOA00HBIX JJOMAHBIX.
Ilpakmuxka. Penienue 3a1a4 Ha pEKYPCUIO.

OnekmponHoe 00yyeHue. JIucTaHIIMOHHAS TIOJTOTOBKA 10 TeMe «Pexkypcusiy.
JlucTaHIIMOHHOE pelIeHHE 3a1a4 1Mo TeMe «Pexypcusi.

Dopma nooseodenusi umozos: KoHTposibHas padbora.

Tema 3.3. Hecrannaptaas o6paboTka yucen.

Teopus. Inunnas menouucienHas apupmeruka. OCTaTKu OT JIENEHUS.

OTcnexxnuBaHue MUKINYECKUX TOBTOPEHUIM

lIpakmuxa. Pemienue 3a1a4u o HeCTaHJAPTHOM 00pabOTKE YHUCEN.

Onekmponnoe  obyuenue.  JIUCTaHIIMOHHAsT  TOATOTOBKAa IO  TEMeE
«HecranmaptHas obpaborka ymcen». J{MCTaHIMOHHOE pEIICHHE 33Jad MO0 TeMe
«HecTtannaptHas 06paboTka drcemn.

@opma nooseodenus umozos. KOHTposibHAs padboTa.

Tema 3.4. U30panHbIe 0JIUMIIHAAHBIC 32124 H.

Teopus. bunapnbii TIOUCK. Cinusinue YIOPSIAOYEHHBIX
nocinenoBaTenbHocTeN. [IprMeHeHne copTUpOBOK. BrlumcinTeNnbHas TeoMeTpuUs
Ha IUIOCKOCTH. TOYKH, BEKTOPHI, NpPsIMbIE, OTPE3KU. BrruuciaurenbHas reoMeTpust
Ha IUIOCKOCTH. MHOroyrojgbHuku. Ilonuronsl. BerunciaurenbHas reoMmeTpuss Ha
wiockoctu. OkpyxHOCcTH U Kpyrd. ['padsr u ux npumenenue. Kombunaropuka.
[lepebop BapmanToB. MHuokectBa. JKamubie anroputmbl. Wrpsl aByX JuiI.
SIMOHCKUI KPOCCBOP]I.

Onexmponnoe obyuenue. JInCTaHINOHHOE PELIEHUE OJUMITMAIHBIX 3a/]1a4.
Ilpaxmuxa. PemieHne oMMMIMaAHBIX 3a/1a4 BBICOKOTO YPOBHS CIIOXKHOCTH. Dopma
no08e0eHUsl UMO208: SK3AMEH.

Pa0ouas nporpamma Ha Tekyumii yaeOHblid roa Ilpunosncenue Nol

Ilnanupyembie pe3yabTaThl

Jluunocmuule pe3ynomamsoi:

e (opMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHUIO, TOTOBHOCTU U
CIIOCOOHOCTH YYallerocss K CaMOpa3BUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE
MOTHBAIIMU K 00YUYEHHUIO U MO3HAHMIO;

e (opmMupoBaHME I1EJTOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIOOOIIECTBA;

e pa3BUTHE OCO3HAHHOTO M  OTBETCTBEHHOTO  OTHOLICHHUS K
COOCTBEHHBIM TOCTYINKaM Bcdepe UCIob30BaHus HH(POpMAInK;

e (dopmupoBaHHE KOMMYHUKATHBHOW KOMIIETGHTHOCTH B Pa3IMYHBIX
chepax nesaTeIbHOCTH.

Memanpeomemubie pe3yromanbi:
3HaTh:



O

OTACIBbHBIC CITOCOOBI ITaHUPOBAHUA ACATCIIbHOCTH!
COCTAaBJICHUC IIaHA MPCACTOALICTO IIPOCKTA B BUJC PUCYHKA, CXCMBbI,

CJIOBECCHOT'OOIIMCaHUsI,

O

COCTABJICHUC IIJlaHa IPCACTOAIICTO IIPOCKTAa B BHIAC Ta6J'II/II_[BI

00BEKTOB, HCBOMCTB M B3aMMOICHICTBUM;

O

pazOueHue 3a/1auu Ha 1MoJ3a/1a4u;
pacnpeneneHue poseil ¥ 3a7a4 B rpyIine;

YMETh:

[ J
O
O
O
(]
(]
(]
[ J

HAaBBIKH:
[ J
[ ]

COCTaBUTH TUTaH IPOEKTa, BKIIOYAS:
BBIOOD TEMBI;
aHaJIM3 IPEeIMETHON 00JIacTH;
pazOueHue 3a/1a9u Ha 1M0J13a/1a4H;
MIPOAHATIN3UPOBATH PE3YJIBTAT U CACIIATH BHIBOIBI;
HAWTH ¥ UCTIPABUTH OIITUOKU;
MyOJMYHO BBICTYIIUTH C TIOKIIATIOM;
HAMETUTh JAbHEHUININE TYTH PAa3BUTHUS IPOCKTA; UMETh IEPBUYHBIC

paboThI B rpyIIie;
BE/ICHUS CIIOPA;
JOHECEHHUsI CBOUX MBICIIEH 10 JPyTHUX.

Ilpeomemmuvie pe3yiomamol.
Yyamuiics 1oJKeH 3HaTh:

[ ]
o
O
O
O
(]
O
O
o
o
o
o
o
o

ANTOPUTMBI U OJIOKHU:
MOHSTHUE AJITOPUTMA,
WCIIOJTHUTEb,
CcHUCTEeMa KOMaH/l UCTIOTHUTEIIS,
peanuzaius aJropuTMOB.
MaremaTtuueckuii 0a3uc:
OTpHUIIaTEIbHBIE YHCIIA,
JIEKapTOBA CUCTEMa KOOPAMHAT,
JECSATUYHBIE IPOOH,
omnepauy OTHOLICHHUS,
noruueckue onepauuu «M» u « 1Ny,
CIy4YalHbIC YHCIIA,
apuMeTHIecKre onepanuu u GyHKIum,
rpajyCHYIO MEpPY yIJa.

YMETB:

paboTathb B cpenie ¢ S3bIKOM mporpamMmmupoBanus Python.

KajengapHusblii yueOHbIH rpapuk

Bcero
y4eOHBIX
Hezenb

KonugectBo O6bem Pexxum Cpoku IpoBeeHHS
y4eOHBIX THEH y4eOHBIX YacoB 3aHATUI MIPOMEXYTOYHOI/ HTOTOBOM
aTTecTaluN

1 y4aeOHBIH TOx

9




34 34 68 1 paz B ITpomesxyTouHas
HEJEeIo 10 2 aTTecTanus — 1ekadpb
Jaca Wtorosas artecramnus - Mai
2 y4eOHBIN TOx
34 34 68 1 pa3z B [TpomexxyTouHas
HEJEeIo 10 2 aTTecTanus — 1ekadpb
Jaca Wrtorosas artecramnus - Mait
3 y4eOHbIH rox
34 34 68 1 paz B ITpomexyTouHas
HEJEeIo 10 2 aTTecTanus — 1ekadpb
Jaca Wrorosas artectamnus - Mait

YciioBus peanu3anuy NpPorpamMmel.

3aHATHS, TPEAYCMOTPEHHBIE MPOTPAMMOM JTOTIOJHUTEIHLHOTO 00pa30BaHMs,
MPOBOJSATCA TMOCJE OKOHYAHMSI OCHOBHOTO YYEOHOro TMpoliecca U IepepbhiBa
OTBEJICHHOTO Ha OTAbIX. [IpOJOIDKUTEIBHOCTh 3aHSATHUS HCUMCISETCS B
aKajgeMuyecknx 4dacax. [IpomomKUTeNbHOCTh aKaJeMUYecKOoTo yaca — 45 MUHYT.
Crporux ycnoBudi Habopa oOydarommxcs B TBOpYECKOE OObEIWHEHWE
JOTIOJTHUTENBHOTO 00pa3oBaHus JeTel HeT. B rpynmbl 3aMuChIBAIOTCS ydamIuecs
12 — 16 ner. Hamomusiemocts Tpynm: 8—15 dyemoBek. YueOHBIM Mporecc Mo
IporpaMMe JTOMOJIHUTEITLHOTO O0pa30BaHUs OCYIIECTBISETCS B KOMITBIOTEPHOM
KJjacce Jlnmes.

Mamepuaﬂbno-mexnu yeckoe obecneuenue

Texnuueckoe obecneuenue 00paz08amenbHO20 NPoyecca

o [lepconanbHblif KOMITbIOTEDP. OriepalimoHHasi CUCTEMa MOXKET OBITh JTF00asl.
e JlocTyn B MHTEpHET CO CKOPOCTHIO HE MeHee 1 MouT/cexk.

e bpaysep — J11000i.

e AkTyanbHas Bepcus java-plugin B UCTIONIb3yeMOM Opay3epe.

¢ On-line Bepcus s3p1ka mporpammupoBanus Python.

Hugpopmayuonnoe ovecneuenue

1. CaiiT IMCTaHIIMOHHOM MOATOTOBKH 10 HH(POpPMATHKE
informatics.mccme.ru

2. KonTtect o nmporpammuposanuto «Poisk» contest.stavpoisk.ru

3. DJIEKTPOHHAS IIKOJIa POrPaMMUCTA acmp.ru

4. benosa E.C., IllebnanoBa E.M. Coumomerpuyeckuid crtaTyc u

0COOCHHOCTH OOIIEHHS IIKOJLHUKOB C BBICOKMM TBOPUYECKHMM MOTEHI[UAIOM //
[Icuxonornyeckue UCCICIOBAHUS: JICKTPOHHBIM HAay4dHBIN KypHai. 2011.
Ne2(16). C.12. URL: http://psystudy.ru

Kaoposoe obecneuenue
[Iporpamma peanusyeTcst MeAaroroM JOMOJHUTENIBHOIO 00pa3oBaHus,
UMEIOIMK OMBIT PaboTHI: 3HAIOMNIME TNpeaMeTHyo obmacts “UHbopmaruka’;
Biajeromue Meroaukon npenonaanusa “‘Uudpopmatuku u UKT” B HavanbHOU U
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CpemHEel MIKoJie; HMMEIOIIME HAaBBIKM MPOTPAMMHPOBAHHS Ha JIOOOM S3BIKE
IIPOrPAMMUPOBAHHUS BBICOKOI'O YPOBHSI; UMEIOIINE HABBIKU IIPOIPAMMUPOBAHUS Ha
Python; ocBouBIIME MaTepuai NpeacTaBIiEMO NPOrpaMMBbI.

@DopMbI ATTECTAIMU 1 OLIEHOYHBbIE MATEPHUAJIbI
Dopmbl nposedenUss UMo208 peanru3ayuu NPoOSPaAMMbL.
JUis  OLIEHKM  pe3ylbTaTUBHOCTH  YYEOHBIX  3aHATHM  MPUMEHSETCS
IIPOMEXKYTOUYHBIM KOHTPOJb B BHUAE HWHTEPAKTUBHBIX TECTOB W KOHTPOJIBHBIX
3amanuid. ITOroBeIif KOHTPOJIB TPOBOAUTCS B (popMe TIPE3ECHTAIIMN CBOUX Pa0OT.

IIpomexyTounasi Hexadpnb TectupoBanue,

aTTecTanus KOHTPOJIBHOE 33JJaHUE.

HToroBast arrecranus Mai [Ipe3enTanus
(TBOPYECKOTO MPOEKTA).

MeToanyeckue MaTepuaJIbl

Opranuzanus 00pa3oBaTENbHOIO Ipoliecca: OYHO (B OCOOBIX Cilydasx
JTACTaHIIMOHHO).

Dopmol 00yuenus:

—  I'pynmnosas

—  WunuBunyanbHas

Memoowt 00yuenus:

—  CiioBecHbII

—  Harnaguenit

—  IIpaktuyeckui

—  KoHTposb 1 caMOKOHTPOJIb.

Dopmul nposedenusn yuedOH020 3aHAMUA:

—  KomOunupoBaHHBIH.

—  3akperuieHue U NOBTOPEHUE.

—  3akperuieHue yMEHHUI 1 HaBBIKOB.

—  O3HakoMJIEHUE C HOBBIM MaTE€pPUAJIOM.

—  OO0o01eHne U cucTeMaTu3alusl.

—  IIposepka 3HaHUU.

Hcnonvzyemvle mexnonozuu:

—  310poBbe cOeperaroiiye TeXHOJIOTUH;

—  HudopmannonHas TeXHOJIOTHUS,

—  TexHosorust IMYHOCTHO-OPUEHTUPOBAHHOIO OOYUEHHS.

KaOuner nH@OpMaTUKH, B KOTOPOM MPOBOAATCS 3aHATHS OOBEAMHEHUS,
COOTBETCTBYET TpeOOBAaHMUSIM MATEPUATIBLHOTO M MPOTPAMMHOI0 OOecleueHus,
000pyI0BaH COTJIACHO MPaBUJIaM MOKapHON OE30MaCHOCTH.
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Cnucok ucnoIb30BaHHOM JIMTEPATYPbI

Jlumepamypa ona nedazoza

I. Bupt H. Anroput™mbl u cTpykTypsl naHsbiX: Ilep. ¢ anr. — M.:
Mup, 2013. -360 c.: un.

2. Jlynanos O. b. Kypc nekiuii no guckpetnon mareMaruke. - M., 2012,

3. NBanoB b.H. JluckperHas mareMatuka. AJTOPUTMBI U TPOTPAMMBI.
VYue6. nocodue M., Jlaboparopus bazoBsix 3nanuii, 2013. 288 c.

4. ®uodanoBa O.A. Ilcuxonoruss B3pOCIECHHS U BOCHHUTATEIIbHbBIC

MPaKTUKU HOBOro TmokojeHus: yueb. Ilocobuwe / - M.: ®@aunra: HOY BIIO
«MIICH», 2012. — 120c.

3. KoBu C. «7 HaBBHIKOB BBICOKOI(PPEKTUBHBIX ItofIeld. MoriHbie
WHCTPYMEHTBI Pa3BUTUA TUYHOCTUY» - AnbrinHa [TaGnumep, 2015

6. MacrepctBo koyya. 3D Koyuunr I'anata FO. W3pmarenbctBO: Pura
2010.

Jumepamypa ona odyuarowuxcs

1. Nzyuaem Python Mapk JlyTu (5 uznanue tom 1): Ilep. ¢ anrn. — CIIb.
: 000 ”nanextuka”, 2019/ - 832 c. : win. — Ilapan. Tur. AHrm.

2. Pamanwo Jlygano Python K Bepmmnam macreperpa / Ilep. ¢ anri.
Cmunkun A.A. — M.: JIMK IIpecc, 2016.-768 c.: ui.

3. Kerc ne Bpuc «Muctuka nuaepcrsa. Pa3Burre 3MOLIMOHAIBHOTO
UHTEIUICKTaY. 4-¢ u3nanue AnbnuHa [Ta6mumep, 2012 r.

4. Kosu 1. «7 HaBbikoB BbICOKO3(h(HEKTUBHBIX TOAPOCTKOBY. — J{oOpas
kuura, 2014 r.

Jlumepamypa 0na pooumeneii

1. [[le6bmanoBa, E. WM. Heycnemnsie omapeHnsie mkoabHukH / E. H.
[Ile6manoBa. —MockBa: BUHOM. JIaGopaTopus 3nanuii, 2011. — 245 c.
2. [puuen INoynman, Puuapa bosiiuc, OHHM Makkun «29MOIUOHAIBHOE

auaepcTBo: HMCKycCTBO ymOpaBi€HUS JIOJAbMU Ha OCHOBE SMOLHMOHAIBHOIO
uHTeekTay Anpnuna [labmumep, 2013 T.

3. Puuapn Temmap IIpaBuna camoopranuzanuu: Kak Bc€ ycneBaTh, HE
Hanpsrasch AnbnuHa [labnumep, 2013 .
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Ilpunooscenue Nel
PaGouas nmporpamma
Ha 2024 — 2025 y4yeOHbIi roa
K JIOMIOJTHUTEIBHOM 00111e00pa30BaTesIbHOM 00IIepa3BUBAIOIIEH TpOrpaMme
«OnuMnuaaHas uHpopmaTuka»
I'pynna Nel
Ilenaror:
IlepBblii rox 00yyeHus

KoanyectBo yacos
®dopmbl aTTecTanum/

HaumenoBanue pasaciia, TEMbI
KOHTPOJIA

Teopus | IlpakTuka Bcero

PA3JIEJI 1. S3bik nmporpammupoBanusiPython

Tema 1.1. OcHOBHEBIE TOHATUSI
SI3BIKAIIPOTPaMMUPOBAHUS 2 2 4
Python.

Tema 1.2. Oneparopsl BBOJA-
BEIBOJA. DaioBas cucTeMa
SI3bIKA POrpaMMHUPOBAHUS
Python.

Tema 1.3. BeTBieHus U LIUKIILI B
SI3BIKE IIPOIPaMMHUPOBAHMS 4 16 20
Python.

Tewma 1.4. O6paboTKa MacCCHBOB
BSI3bIKE IIPOIPAMMUPOBAHMS 4 20 24
Python.

Tema 1.5. IIpouenyps! u
(hYHKIIMH BSI3BIKE 4 10 14
nporpammupoBanusi Python.

HToro: 16 52 68
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PaGouas nmporpamma
Ha 2024 — 2025 y4yeOHbI# roa
K JIOTIOJTHUTEIBHOM 00111e00pa30BaTe/ibHOM 00IIepa3BUBAIOIIEH TpOrpaMme
«OnuMnuaaHas uHpopmaTuka»
I'pymma Ne2
Ilenaror:
IlepBblii rox 00yyeHus

KoanuectBo yacos
®dopmbl aTTecTanum/

HaumenoBanue pasaciia, TEMbI
KOHTPOJIA

Teopuss | IlpakTuka Bcero

PA3JIEJI 1. SI3bik nmporpammupoBanusiPython

Tema 1.1. OcHOBHEBIE TOHATUSI
SI3BIKAIIPOTPaMMUPOBAHUS 2 2 4
Python.

Tema 1.2. OnepaTopsl BBOAA-
BhIBOJIa. DalinoBas cucreMa
SI3bIKA IPOrPaMMHPOBAHUS
Python.

Tema 1.3. BeTBieHus U LIUKIILI B
SI3BIKE MIPOrPaMMHUPOBAHMS 4 16 20
Python.

Tewma 1.4. O6paboTKa MacCCHBOB
BSI3bIKE IIPOIPAMMUPOBAHMS 4 20 24
Python.

Tema 1.5. ITpouenypst u
(YyHKIIUU BSI3bIKE 4 10 14
nporpammupoBanusi Python.

HToro: 16 52 68
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