Yuctononosa Onbra MoanvcaHo uMppPOoBOI NOAMMNCHIO:
HukonaesHa Yucrononosa Onbra HukonaesHa

MHUHHUCTEPCTBO NPOCBEIIEHUS POCCUVICKOMN ®EJEPAIINN
MunucrepcTBo o0pa3oBanus Kuposckoii oonactu
KOI'OBY "JIumueti r. CoBercka"

YTBEPXXIEHO

Hupextop KOI'OBY «JIuneit r.CoBeTcka»
UYucromnonosa O.H.

IMpukas Ne95 ot «29» aBrycra 2024 r.

JOIIOJIHUTEJIbHA A OBIIIEOBPA3OBATEJIbHAS
OBLIEPA3BUBAIOIIAA [TPOITPAMMA
TEXHUYECKON HAIIPaBJIECHHOCTH

«®abpuku bynymero. [IporpammupoBanue Ha Pythony»

Bospacr nereit, Ha KOTOpBIX paccunTaHa rmporpamma — 8-10 kiace
Cpok peanuzanuu nporpamMmmsl — 1 roga

CocraBuTensb:
IOpnoB Bnagumup BacunbseBuy,
Me1aror JOMOJHUTEIHLHOTO 00pa30oBaHuUs

r.CoBerck,
2024 r.



HOACHUTEJIBHAA 3AITUCKA

3ajaya MOCTPOCHUS B CTPaHE HOBOW MHHOBAIMOHHOW SKOHOMUKH U JIOCTHXKEHUS! TEXHOJIOTMUYECKOTO YPOBHS, 3aruiaHupoBaHHoro Kounuenuuei
JIOJITOCPOYHOTO  COLIMAIbHO-PKOHOMHYECKOro pa3Butus Poccuiickoit ®expepanmun o 2020 roma W JOJTOCPOYHBIM IMPOTHO30M HAy4YHO-
TEXHOJIOTUYECKOTro pa3Butus Poccuiickoii @enepamuu no 2025 roma, HEe MOXET ObITh pelieHa 0e3 CYIIECTBEHHBIX H3MEHEHHUH CHCTEMBI
JIOTIOJIHUTENBHOTO 00pa30BaHus JIeTel, CO3JaHUs HOBBIX 00IEpa3BUBAIOIIUX [TPOTrPAMM TEXHUUYECKOI HANPaBICHHOCTH.

W3meHeHne B3IUIAI0OB HA MPOTPAMMUPOBAHHME KaK HAyKy, €r0 MECTO B CHUCTEME HAy4HOTO 3HaHUs TPeOyeT CYIIECTBEHHBIX W3MCHEHUH B
coJiep>KaHuu 00pazoBaTeIbHOIO mpoiecca. B cBA3M ¢ 3TUM 0co0yi0 aKTyalbHOCTh MPUOOPETAIOT PACKPBITHE JTUYHOCTHBIX PE3EPBOB YUAIIMXCS U
CO3/IaHHE COOTBETCTBYIOIIEH 00pa30oBaTEeILHOM CPE/IbIL.

OObmeneaarornyeckasl HalpaBICHHOCTh 3aHATHM — TapMOHM3AIMS WHIUBUAYAIbHBIX U COIMAJIbHBIX AaCIEKTOB OOy4YeHHUS B OTHOUICHHH K
MH()OPMAMOHHBIM ~ TEXHOJIOTUSIM. YMEHHE COCTABJIATh QITOPUTMBI PEIICHUS W HABBIKM IMPOTPAMMHPOBAHUS  SIBISIFOTCS  JICMCHTAMH
MH(OPMALIMOHHONW KOMIIETEHIIMH — OJHOM M3 KJIFOYEBBIX KOMIETEHIIMI COBPEMEHHOHN IIKOJBL. YMEHUE HaXOAWTh pPEIIeHHEe, COCTABIATh AITOPUTM
PEIICHUS U PeaTu30BaTh €0 ¢ MTOMOIIBIO S3BIKOB TPOrPAMMHUPOBAHUS — HEOOXOIUMOE YCIIOBHE TIOJITOTOBKHA COBPEMEHHBIX ydammxcs. Ocobast poiib
OTBOJUTCS IIMPOKO MPEICTABICHHOMN B Kypce cucTteMe peduieKCUBHBIX 3aanuii. OcBoeHue peduieKCHH HampaBlIeHO HAa OCO3HAHUE YYalTUMHUCS TOTO
B2XHOTO 0OCTOSTENILCTBA, UTO HAPSAY C pa3padaThIBAEMBIMU MMH MPOIYKTAMH B BUJE NMPOTPAMM Ha KOMITBIOTEPE POKIACTCS OCHOBOITOJIATAFOIIHIA
o0pa3oBaTeNnbHbIi MPOAYKT: OCBOCHHBIM WHCTpyMeHTapuil. MMeHHO 3TOT 00pa3oBaTeNbHBIM MPOAYKT CTaHET 0a30il Uis TBOPYECKOTO
CaMOBBIPKEHHUS yJaIIuXcs B OpME pa3IuIHBIX TPOTrPAMM.

Hukakas cucrema 3ajgad, kakoi Obl XOpollei oHa HU Oblja, HUKAKUE TPEHUHTU MaMSATH, BHUMAaHUA U T. . HE JNal0T Toro 3¢ dexTa, KOTOPHIi
BO3HHMKAET B ClIy4ae, €CJIM y4alllhecss OCO3HAIOT HEOOXOIMMOCTh PEIICHUs T€X WJIM WHBIX 3a/a4, €CJIM Y HUX TMOSBIAECTCS OCTpasi HEOOXOIUMOCTh K
MPEO0JI0JIEHUIO NHTEJUIEKTYaIIbHBIX TPYIHOCTEH.

Conepsxanne oOydeHus, npeactaBieHHoe B nporpamme «Dadpuku byaymero. [IporpammupoBanne Ha Pythony, mo3BonseT Bectu 00ydeHue B
peXHMe aKTyalnbHOro Mo3HaHus. [IpakTuyeckas HaMpaBIEHHOCTh Kypca Ha CO3JaHHE BHEUIHHX OOpPa30BaTEIbHBIX MPOIYKTOB — OIOK-CXEM,
QITOPUTMOB, IPOTPAMM — CIIOCOOCTBYET BBIABJICHHUIO (DAKTOB, KOTOPHIE HEBO3MOKHO OOBSICHUTH HA OCHOBE UMEIOIIMUXCA Y YUAIIUXCS 3HAHUH.

AKTYaJIbHOCTH NMPOrpaMMbl COCTOUT B TOM, YTO aKTHBH3aIlUsl MO3HABATEIHHOTO MpOIEcca MO3BOJIIET ydaluMcs Oojiee TOTHO BBIpaXaTh
CBOM TBOPYECKHMU TMOTEHIMAT M PEATM30BBIBATh COOCTBEHHBIE HACH B HM3ydaeMOW OOJacTH 3HAHHWM, CO3MAET MPEANOCHUIKHM MO MPUMEHEHHIO
MH(OPMAIIMOHHBIX KOMIETCHIIMHA B OPYTUX YU4eOHBIX Kypcax, a TakKe CIIOCOOCTBYET BO3HHKHOBEHHIO JalbHEW MOTHBAIlMHU, HAINpPaBIEHHOW Ha
OCBOEHUE MPOdeCcchii, CBI3aHHBIX C pa3pabOTKON MPOrpaMMHOT0 00eCIIeUeHN .

Kypc cny)uT cpeacTBoM BHYTpUNIPO(HUIBLHON crienaIn3aui B 001aCTH HOBBIX HHPOPMAIIMOHHBIX TEXHOJOTHH, UTO CIIOCOOCTBYET CO3AaHUIO
JOTIOTHUTEBHBIX YCIOBUHN U1l MPOSIBICHUS HWHAWBUIAYaJbHBIX 00pa30BaTEIbHBIX WHTEPECOB YyUaIlIUXCs, WX JajdbHEHIIeH mpodecCHoHAIbHON
OpUEHTALINH.

OT1anunTebHbIe 0CO0EHHOCTH MPOrPaMMBbI:

KitoueBoit 0COOEHHOCTBIO Kypca SBISIETCSl €r0 HAIlPaBJICHHOCTh Ha ()OPMUPOBAHUE Yy YYAIIUXCS HABBIKOB MOWCKA COOCTBEHHOTO PEIICHHUS
MTOCTaBJICHHOM 3a]]a4M, COCTaBJICHUS AITOPUTMA PEIIEHUS U €r0 PEaTH3allid C TIOMOIIBIO CPEJICTB MPOTPAMMUPOBAHUS.

Ienecoobpa3HocTh MporpamMMbl BBIpAKEHA B MOJ00OpPE MHTEPAKTUBHBIX M MPAKTMKOOPHUEHTHPOBAHHBIX (DOPM 3aHATHH, CIIOCOOCTBYIOIIUX
(hopMHUPOBAHHMIO OCHOBHBIX KOMITETCHIINN (MH(DOPMAITMOHHBIX, KOMMYHUKATUBHBIX, KOMIIETEHIIUN JTUYHOTO PA3BUTHUS U JP.).

IIpakTHYeckas 3HAYUMOCTD!

B pamkax mpemmaraemoro kypca «®abpuku bynymero. IIporpammupoBanue Ha Pythony» u3ydeHme OCHOB MpOrpaMMHUPOBAHUS Ha SI3BIKE
Python — »3TO He CTONBKO CpPEACTBO TOATOTOBKM K Oyaymied mpodecCHOHANbHOW JEeSTENbHOCTH, CKOJIBKO (OPMHUpPOBAHHE HOBBIX



OOIIEMHTEIUICKTYaJIbHBIX yYMEHUI M HAaBBIKOB: pa3feiieHHe 33Jaydl Ha JTamlbl pelieHus, nocTpoeHue anroputmMa u jap. Ocolyio poib
MIPOrPaMMHUPOBAHUE CITYXKHUT JUIsl (POPMHUPOBAHUS MBICIUTEIBHBIX M MCUXMYECKUX MPOIECCOB ydaluxcs (BHUMaHHE, MaMsTh, JIOTUKA), OCBOCHHS
IIpUEMOB YMCTBEHHBIX JIEHCTBUI, CAMOCTOATEIBHOIO HAXOXKACHUS U COCTABICHUS aJIFOPUTMOB pELICHUS 3a/lad, YMEHUSI CTPOUTHh MOJAENH, YETKO U
JAKOHUYHO PEaJM30BbIBATh 3Tallbl pelieHus 3afad. Vcmonp30BaHHE 3THUX BO3MOXHOCTEH Ui (POPMUPOBAHUS MPEAMETHBIX U METarpeIMETHBIX
PE3yJIbTaTOB Y4alMXCsl 0COOEHHO Ba)KHO, T.K. UMEHHO OHM aKTUBU3UPYET MPOLIECC UHANBUIYAIbHO-IMYHOCTHOTO CTAHOBJIEHMSI YUaILUXCS.

Pabouast mporpamma kypca «®@abdpuku byayiiero. [Tporpammuposanue Ha Python» paccunrana Ha geteid 12—18 jet, mpoOsBISIFONIMX UHTEPEC
K H(OpMAIIMOHHO-KOMMYHHUKAIIMOHHBIM TEXHOJIOTHSIM.

[Iporpamma cocTtaBieHa ¢ y4€TOM HHIMBHUAYAIBHBIX W BO3PACTHBIX OcoOeHHOCTel ydwammmxcs. Ilcuxomoro-menarornueckue
OCOOEHHOCTH YYalUXCS OMPEACNSIOT M METO/bl MHAMBHIYaJbHOM paOOThI Mefarora ¢ KaKIbIM W3 HUX, TEMITbI IPOXOXKICHUS
00pa3zoBaTEILHOrO MapuIpyTa.

Ieasn Kypca:

ITomoup yYdallmuMCs 3aMHTCPCCOBATHCA ITPOTrPaMMUPOBAHNCM, C(l)OpMHpOBaTB Y HIKOJIBbHUKOB 3HAHUA, YMCHHA U HABBIKU
peUICHU 3aaa4 I10 IMPOTrpaMMHUPOBAHUIO 1 AJITOPUTMHU3ALINH.

B xo/1€ ee noCcTHKEeHUs pEIaloTes 3a1a4n:
Ooyuarouwue:
e OOyueHHe OCHOBHBIM 0A30BBIM AITOPUTMUYECKUM KOHCTPYKIIUSIM.
e (OcBOEHHE OCHOBHBIX 3TAIlOB PEILICHUS 3aa4Hu.
e OOyueHue HaBbIKaM pa3pabOTKH, TECTUPOBAHUS U OTJIAJIKH HECIOKHBIX ITPOTPaAMM.
e OOyueHHe HaBbIKaM pa3pabOTKU MPOEKTA, ONPEICTICHUsI €T0 CTPYKTYPbI, AU3aiiHa.
Pa3zeusarwowue:

e Pa3BuBaTh NO3HABATEIbHBIA HHTEPEC IIKOJIbHUKOB.



e Pa3BuBarth TBOPYCCKOC B006pa)KCHI/IC, MAaTCMaTHICCKOC U 06pa3Hoe MBIINIJICHUC YIaIIIUXCA.

e Pa3BuBaTh yMeHHE pabOTAaTh C KOMIIBIOTEPHBIMHU MPOTPAMMaMH H JIOTIOTHUTEILHBIMUA UCTOYHUKAMHU
uHpopMarmm.

e Pa3BuBaTh HAaBBIKHU IJIAHUPOBAHUS MIPOEKTA, YMEHUE padOTaTh B IPYyIIIE
Bocnumuwisarowue:

e BocnuThIBaTh HHTEPEC K 3aHATUSIM HHPOPMATHKOM.

e BocnurthIBaTh KyJbTypy OOLIEHUS MEXY YUaTUMUCS.

e BocnurtbeiBaTh KyJIbTypy 0€30IaCHOTO TpyAa P paboTe 3a KOMIIBIOTEPOM.

e BocnurteiBaTh KyJlbTypy padOThI B I1100aJIbHOM CETH.

JINYHOCTHBIE U MeTaNnpeAMeTHbIE Pe3yJbTATHI 0CBOCHUS JAHHOI0 Kypca
BpesynbTaTe nuzyueHus 1aHHOM mporpamMMbl, 00yJaromuecs mojiy4aT BO3MOKHOCTb

(dbopMHUpoBaHUS:
JINYHOCTHBIX pe3ybTATOB:

— FOTOBHOCTb U CIIOCOOHOCThH 00YYAIOIMIMXCS K CAMOPA3BUTHIO U JINUHOCTHOMY CaMOOTIPEACICHUIO, MOTHUBAITUS K
IeJIeHaNPaBICHHON TT03HABATEIBLHOM IEITEIbHOCTH C IeJIbI0 PUoOpeTeHust MpodheCcCHOHANTbHBIX HABBIKOB B UT-

cdepe.
MeTanpeaMeTHbIX pe3yJabTATOB:
3HaHMS, TOYYCHHBIC TIPH M3YUYEHUHU Kypca «AJITOPUTMHU3AIUS U TTPOrPAMMHUPOBAHKEY, YUaIIHEeCs MOTYT UCIIOJIb30BaTh
MIPU CO3JIaHUN COOCTBEHHBIX MTPOTPAMM I10 ONPEACIICHHON TeMaTHKe, JUIS PEIICHUS 3a/1ad M3 Pa3IMYHbIX 00JacTe 3HAHUH —

MareMartuke, GU3NKe, XUMHUHM, OMOJIOTHU U Jp. 3HAHUS U YMEHUs, MPUOOPETEHHBIE B Pe3yJIbTaTe OCBOEHUS JAHHOTO Kypca,
ABJISIFOTCS (DYHAAMEHTOM JIJISl TAJIbHEUINIEro MacTepCTBa B 00JIaCTH IPOTPAMMHUPOBAHMSI.

PeryastuBHsbie YY/I:



— YMEHHUE CaMOCTOSITEJILHO TJIAHUPOBATh MyTH JOCTUKEHUS 11€JIe, COOTHOCUTH CBOU JICUCTBUSA C INIAHUPYEMBIMU
pe3ynbTaTamMu, OCYIIECTBIIATh KOHTPOJIb U KOPPEKIUIO CBOEH JESITENIBHOCTU B IPOLIECCE JOCTHKEHUS PE3ybTaTa.

KommynukaTusubie YY/I:

— YMCHUS OPTraHU30BLIBATH ITPOAYKTUBHOC COTPYAHNYICCTBO U COBMECTHYIO ACATCIIbBHOCTD C YUHUTCIICM U CBCPCTHUKAMMU.

ITo3naBaTeabHble YY/I:

— IIOHWCK U BBIJEJICHHE HEOOX0AMMOUN HHPOpPMALINH;
— IIOCTPOEHHE JIOTUYECKOH LIENH PaCCyKICHH;
— CaMOCTOSTENBHOE CO3/IaHNE CIIOCOO0B peleHus MpoOIeEM TBOPUECKOIO ¥ IOMCKOBOIO XapaKkTepa.

IIpeaMeTHBIX pe3yJIbTATOB:

— OCBOCHHE MOHITUN «aJITOPUTM», KITPOTPAMMA) Yepe3 MPU3MY MPAKTUUYECKOTO OIBITA B XOJI€ CO3JaHUS TPOTPAMMHBIX
KOJIOB;

— IPAKTUYECKHUE HABBIKU CO3/IaHUS JJUHEMHBIX AJITOPUTMOB YIIPABICHUS UCIIOJIHUTEISIMU;

— yMeHue (popMabHO BBIIOIHATH AJITOPUTMBI, ONMUCAHHBIE C UCTIOJIb30BAHUEM KOHCTPYKIIMI BETBIEHUS (YCIOBHBIC
OTIepaTOPbl) ¥ MOBTOPEHHMS (IIMKJIBI), BCMOMOTATEIbHBIX aJITOPUTMOB;

— YMEHHE CO3/1aBaTh U BBITIOJHATH MPOTPAMMBI JJIS PEIICHUS AITOPUTMUYECKHX 3a/1ad B BEIOpaHHOM cpelie
IPOTPAMMUPOBAHUSL.



Pacnpenenenue yacon

Kon
Ne Tema -BO
qaco
n/n B
1 Texanka 6e30macHOCTH 2
2 | IlporpamMmMupoBaHK€e TUHEHHBIX aITOPUTMOB 20
3 | [IporpamMupoBaHUE aITOPUTMOB C BETBICHUSMU 20
4 | [IporpaMMupoOBaHuE HUKINYECKUX AITOPUTMOB 32
5 | CtpyKTypupOBaHHBIE TUIIBI JAHHBIX: MACCHUBBI, MHOKECTBA, 3aIUCH 38
6 | [lognporpammel. [Iponeaypsl u GyHKIMH. 24
UTOrO: 136

OcHOBHOE coJIep:KaHue Kypca

1. Texuuka 0e30mMaCHOCTH — 2 4ac.

Opranuzanus paboyero mecra. TpedoBanus 6e3onacHoct Tpyaa B YIIK, kommnbsiorepHom kiacce. OCHOBHBIE MpaBUiia U
MHCTPYKIIUU TI0 O€30MacHOCTH TPYJa, AJIEKTPOOE30MacCHOCTH, WX BBINIOJHEHHE M coOmtojeHue. [IpuunHbl TOXKapoB B
MoMeIeHN-IX yueOHbIX kiaccoB, YIIK. Mepsl npeaynpexaenus noxxapon. [IpaBuiia mojib30BaHus NEPBUYHBIMU CPEICTBAMU
MOXKapOTylIE-HHUS.

2. IlporpamMupoBaHue JUHEHHBIX aATOpUTMOB — 20Uyacos.

B nanHoM G110Ke paccMaTpuBaeTcs MOHATHE JIMHEWHOTO aJrOpUTMA.



OCHOBHOE MECTO yAEISIETCA U3YUYCHUIO ONIEPaTOPOB A3bIKa MporpamMmmupoBanus [Iutoxe:
® onepamop NpUCEaAuBaHUs;

® COCMABHOU ONepamop, KOMOPbILL CIYHCUM O 3aNUCU 8 CB0e MeN0 OPY2UX Onepamopos, nocied08amebHOCHb
KOMOPbIX pACCMAMPUBAEmcs 6 O0AHHOM Cydae KaK 0OUH onepamop;,

® onepamopul 6600a/8b16004 OAHHBIX:
— onepamopbwl 8b18600a OAHHLIX HA IKPAH.

— onepamopwl 86004 OAHHBIX C KIABUAMYPbI.

anmnec;l Hay4daTCsa CO34aBaTb, BBOAUTb B KOMIIBIOTCP, BBIIIOJIHATE U HUCIIPABJIATH HpOCTGfIHIHG IIporpaMmhbl Ha A3BIKC
Python, 3aKpPCILIT U OTpa6OTaIOT HAaBbIKH PCHICHHUA 3add4 C HCIIOJIIB30BAHHCM JIMHEHMHOT'O IIporpaMMHUpOBaHus Ha SA3BIKC
Python.

3. IIporpamMupoBaHue aJropuTMoB ¢ BeTBJIeHussMHU— 20 yacos.

B nanHoM Onoke paccMaTpuBaeTCs MOHATHE aJTOPUTMA C YCIOBHEM.

VYyaruecss CMOTYT OOYYHTHCSA HMPOTPAMMHUPOBAHUIO BETBSIIUXCS AJITOPUTMOB Ha si3bike  Python, mompoOHO m3ydar
ycioBHyto koHctpykuuto |F THEN ELSE.

Taxoxe paccmaTpuBaeTcs eme oJHa YNPaBISIONIasi KOHCTPYKIIMS, OJTHO W3 Ha3BaHWM KOTOpPOH - omepaTtop BbiOopa. Ha
caMoM JIeJIe 9TO YCJIOXKHEHHBIN onepatop |F, oH mo3BosIeT MporpaMme BBIOJIHATHCSA HE IBYMs ClIOCO0aMU, B 3aBUCUMOCTH
OT BBITIOJTHEHHS YCIIOBUS, @ HECKOJIBKUMU, B 3aBUCUMOCTH OT 3HaueHus1 HeKoToporo Beipakenus: CASE OF.

VYuyarmiuecss Hay4arcsi CO3[aBaTh, BBOJWTb B KOMIIBIOTED, BBIMOJHATH W HCIPABIATH MPOTrpaMMbl Ha si3bike Python,
3aKpensT U 0TPadOTAIOT HaBBIKK PEIICHHUS 3a1a4 C UCTI0Ih30BAHNEM BETBSIIUXCS AJITOPUTMOB Ha si3bike Python.

4. TIporpaMMupoBaHNe HUKJINYECKHUX AJITOPUTMOB —32 4acoB.
B nmanHoM 6510Ke paccMaTpUBaETCs MOHSATHE ITUKINYECKOTO aJrOpUTMa.
N3yuaroTcst OCHOBHBIC pa3HOBHJIHOCTH ITUKIIOB:

o Koucmpyxkyus FOR.



e Koucmpyrxyus WHILE.

® BroowenHvle YUKIbL.
e Onepamop Case

Yyaruecs: TO3HAKOMSTCS ¢ TIPaBHJIaMHU, KOTOPhIE HEOOXOAMMO COOIOIAaTh MIPH UCIIOJIb30BAaHNUN B TIPOrpaMMe
oreparopa IHKIIa.

VYuyariuecs Hay4aTcsi co3/1aBaTh, BBOJUTh B KOMIIBIOTEP, BBITIOJIHITH U HCIIPABIIATH IPOrpaMMbl Ha si3bike  Python,
3aKpeIAT U OTPA0OTAIOT HABBIKM PEIICHUS 3a/1a4 C HCITOJIb30BAHUEM ITUKIMYECKIX aJITOPUTMOB Ha si3bike  Python.

ITo 3aBCPIICHUHN KypCa BBIIIOJIHAIOTCA 3aJaHUs IIPAKTUKYMA, KOTOPBIC ITIOMOI'YT BBIABUTH YPOBCHDB ITOAT'OTOBKHU
yYHamuxcs IoCJIC N3yUCHUA JaHHOI'O Kypca.

5. CTpyKTYpHpOBaHHbIE THIBI JAHHBIX: MACCUBBI, MHOKECTBA, 3aNMCH —24 YacoB.
Camoli pacipOCTpaHEHHOW CTPYKTYPOU, peaTM30BaHHON NPAKTUYECKHU BO BCEX S3BbIKAX MPOTPAMMUPOBAHUS, SIBIISIETCA

MacCCHB.

N3ydenue 3Toro pazaena nporpaMMHUpPOBAHUS — HEOThEMJIEMAs YaCTh IAHHOTO Kypca. 3a/lauu M0 MOUCKY JIEMEHTOB
MacCHBa U COPTUPOBKHU CITOCOOCTBYIOT (DOPMHUPOBAHUIO HABBIKOB 00Pa0OTKH OOIBIINX 00BEMOB OJHOTUITHBIX JAHHBIX.

[TonsiTie MHOkECTBA B sI3bIKE [INTOH OCHOBBIBAETCSI HA MATEMATUYECKOM MPEJCTABICHUHA O KOHEUYHBIX MHOKECTBAX.
DTOT pazjien mporpaMMbl OCYIIIECTBIISIET METATPEAMETHBIE CBSI3U C MATEMaTHUKOI.

3anucu Mo3BoJISIOT padoTaTh ¢ HAOOPaMU Pa3HOTUITHBIX TAHHBIX.

6. Moanporpammel. [Ipouenypsl u pyHkuum. — 24 yacos.

B nanHoM 6110ke porpaMMbl pacCMaTPUBAIOTCS MOHSTHS MOANPOTrpamMM — MPOLEeAyp U PYHKIUH, MpaBUiIa UX
o(OpMIIEHHUS U CHHTAKCHCa, BHI30BA U UCIOJIb30BAaHUS B OCHOBHOM TEJI€ IPOrPaMMBI.



Taxk e paccMaTpuBaeTCsi OCHOBHOE OTIMYHE MPOIEAYPHI OT GYHKIIMU U UX MPETHA3HAUCHNE B pa3pab0TKe IPOrpaMm
Ha sa3b61ke [[uToH.

Oco0oe BHUMaHUE yJeNsIeTCsl PeKypCUU — CHIOCOOHOCTH (PYHKIUI U MPOLIETYp BHI3BIBATH CAMUX Ce0sl.

TemaTH4ueckoe IJIAHUPOBAHUE

No KoaunuyecTBO 9acoB
Tema ypoka
TEMBI
1 BuakomctBo ¢ Python. IIpocTetimime mporpaMMsl. 2
2 |Beraucnenus. CrangapTHble QYHKIIUH. 4
3 |YcIioBHBIH omepaTop. 4
4 |CnoxHble yCIOBHS. 6
S5 [MHOXeCTBEHHBIH BBIOOP. 2
6 [HUtoroas pabota «BeTrBneHus». 2
7 |LIMKI ¢ YCIIOBHEM. 4
8 |[{ukJ1 ¢ mepeMeHHOH. 4
9 [BiioXeHHBIE ITUKITBIL. 4
10 [[Ipouemnypsr. 8
11 dynknum. 8
12 |Pexypcus. 8
13 [UAroroBas pabota «L{ukibl, mporieaypsl, GYHKITA. 4
14 |BBeneHue B cioBapu 4
15 Maccugsl. [lepebop 251eMEHTOB MacCHBa. 8
16 [[Touck B MaccuBe. 4
17 |Anroputrmsl 00pabOTKH MacCUBOB (PEBEPC, CIIBUT). 8
18 |OTO0p 71eMEHTOB MacCHBa MO YCIOBHIO. 4
19 |CoptupoBka MmaccuBoB. MeTo my3bIpbKa, METO]T BBIOOpA 4
20 (CopTtupoBka MacCMBOB. MeTo my3bIpbKa, METOI BBIOOpa 4
21 |/IBOWYHBI ITOMCK B MACCHBE. 4




22 |CUMBOJIbHBIE CTPOKH.

23 |OyHKIUYU 119 pabOThl ¢ CHMBOJIBHBIMHU CTPOKaMHU.

24 |[IpeoOpa3oBaHUs «CTPOKA-UHCIION.

25 |Ctpoku B poreaypax U PyHKIHSIX.

26 (CpaBHEHHE U COPTUPOBKA CTPOK.

27 [IpakTukyMm: 00pabOTKa CHMBOJIBHBIX CTPOK.

28 |UrtoroBast paboTa « CHMBOJIBHBIE CTPOKH.

MaTtpuiisl. BBos MaTpuil ¢ KiIaBHaTyphbl, C IOM. TEHEpATOpa CIIyYalHbIX

EAINNRERN DD

29
IHCE.
30 (O6paboTKa MaTpHII. 4
31 @aitnoBbIi BBOJ U BHIBO/I. 4
32 |06paboTKa cMENIaHHBIX JaHHBIX, 3aMTMCAHHBIX B (paiise. 4
Utoro 136

9. ®opMbI OPraHU3AUNH Y4eOHBIX 3aHATHH

becenpl, mpakTrueckue 3aHATHS, CAMOCTOSTENIbHASI pab0Ta, BUKTOPUHBI, KOHKYPCHI U TTPOCKTHI.

Hcnonb3oBaHue MCTOAAa IIPOCKTOB IIO3BOJIACT 00eCIeYnTh yCJIOoBuUA JIA pPasBUTUA Y O6y‘IaIOHlHXC$I HaBBIKOB
CaMOCTOSITSIILHON ITOCTAaHOBKH 3aJa4uun BBI60pa OIITUMAJIBHOI'O BapHaHTa UX PCIICHUA, CAMOCTOATCIbHOTO JOCTHIKCHUS LCJIN,
aHaJIn3a IMOJYYCHHBIX PE3YJIbTATOB C TOYKH 3PCHUA PCIICHHA MMOCTaBJIICHHOM 3ada4du.

[IporpamMmoii mpeycMOTpEHbI METOABI O0yUEHUs: 00BICHUTENBHO-WILTIOCTPATUBHbBIE, YACTUYHO-TIOUCKOBBIE
(BapuaTHBHBIE 331aHM ), TBOPUECKUE, IPAKTUUECKUE.

8. Buabl yueOHOH AeATeIbHOCTH

Ananumuueckas 0eamenbHOCMb!
® TIPUBOJUTH MPUMEPHI (HOPMATBHBIX U HE(HOPMATHHBIX UCTIOTHUTENCH;

® IPUAYMBIBATh 33J1a4M M0 YIPABICHUIO Y4€OHBIMU UCTIOJIHUTEIISIMU;



¢ BBIJICIIATH IIPUMCPBI CHTyaHHﬁ, KOTOPBIC MOT'YT OBITH ONHCAHBI C IIOMOIIBIO JIMHEHHBIX AJITOPHUTMOB, AJITOPUTMOB
C BCTBJICHUSIMU U IUKJIAMU.

Hpakmuqecmzﬂ oessmelbHOCMb
® COCTAaBJATH JIMHCHHBIC AJITOPUTMEBI U ITPOTrPpaAMMEBIL;
¢ COCTAaBJATh HUKIMYCCKUC AJITOPUTMBI,
¢ COCTABJIATH AJITOPUTMBI C BCTBJICHUCM,

¢ COCTABJIATH BCIIOMOT'aTCIILHBIC aJITOPUTMBI.



3HATb:

yMeThb:

TpeGoBaHusi K YyPOBHIO NOATOTOBKH 00y4AIOIIMXCH

B pe3ynbTaTe 00yueHust Ha JaHHOM Kypce YYEHUK JOJIKEH

TpeOOBaHMS TEXHUKHN 0€30MaCHOCTH, TEXHHYECKOU IKCIUTyaTalliy M COXPAHHOCTH WH(OpMAIuu pu padoTe Ha
KOMIIBIOTEPE;

0a30BbIEC ATOPUTMUUECKUE CTPYKTYPBIL;

3aMKCh AITOPUTMA B BUJIE OJIOK-CXEM;

pUEMbI MOACIIUPOBAHUS U (POPMaIN3aLINY;

3Tanbl UHOOPMATMOHHOW TEXHOJOTUU PEIICHUS 3a/1a4 C UCIOJb30BAHUEM KOMIIBIOTEPA;
Ha3HAYEHWE U BO3MOKHOCTH KOMIIBIOTEPHBIX CETEU PA3JINYHBIX YPOBHEW;

OCHOBHBIC BOBMOYKHOCTH $5I3bIKa TIporpaMMupoBanust  Python;

OCHOBHBIC CTPYKTYpHI si3bIka Python;

OCHOBHBIC METO/IbI IPOTPAMMHUPOBAHUS Ha si3bIke  Python.

OIICPHUPOBATH PA3JIMYHBIMHA BUJIAMU HH(i)OpMaI_II/IOHHI)IX 06T>GKTOB, B TOM YHCJIC C IOMOIIBIO KOMIIBIOTCPA,
COOTHOCHUTD ITOJYYCHHBIC PC3YJIbTATHI C PCAJIbHBIMU O6’beKTaMI/I;

HCIIOJIB30BaTh I'OTOBBLIC I/IH(l)OpMaHI/IOHHBIC MOJCIIN, OOCHUBATL NX COOTBCTCTBHUC PCAJIbBHOMY O6’beKTy H 1ncisiM
MOJCIINPOBAHUA,

co3gaBaTh HH(QOPMAIIMOHHBIE OOBEKTHI CI0KHOM CTPYKTYPbI, B TOM UKCJIE IPOrPaMMBbl Ha SI3bIKE
IPOTrpaMMHUPOBAHUS

Python;

cOOJII01aTh MPABWIIA TEXHUKHA O€30MaCHOCTH U TUTHEHUYECKHE PEKOMEHIalluy IpH uctoiab3oBanuu cpeacts UKT;



® JCMOJB30BaTh MPUOOPETCHHBIC 3HAHHWS W YMEHHUS B TPAKTHYCCKON NEATEITHHOCTH W TMOBCEAHEBHOW KU3HU IS
3¢ ($EeKTUBHOTO MPUMEHEHHUS HHPOPMAIIMOHHBIX 00pa30BaTEIBHBIX PECYPCOB B YU€OHOM IEATEIHHOCTH, B TOM YHCIIC
caM0o00Opa30BaHUH;

® OpHEHTALWU B UH(OPMALMOHHOM IIPOCTPAHCTBE, padOThI C pacCIpOCTPAaHEHHBIMU aBTOMATU3UPOBAaHHBIMU
uH(GOPMAITMOHHBIMU CUCTEMaMU;

® aBTOMAaTH3alMK KOMMYHUKAIIMOHHOW AESITETbHOCTH;

e COOJIOJIEHNS STUYECKUX U NMPABOBBIX HOPM IpHU paboTe ¢ UHPOpMaLUEH;

® OpraHu30BaTh paboyee MeCTO;

® [PECTABIIATH BICKA3bIBaHUS, HCIIOJIb3YS JIOTHUECKUE OTIEpalllH;

e pabotaTh c ¢aiinamu (co3aaBaTh, KOMUPOBATh, IEPEUMEHOBBIBATh, OCYIIIECTBISAThH MTOUCK);
e paboTaTh C HOCUTEISIMU HH(POPMAIIHH;

® BBOJUTH U BHIBOAUTH JaHHBIC;

® [POBOJUTH KOMIBIOTEPHBII SKCIIEPUMEHT;

® Cco37aBaTh paboYKe MPOrpaMMbl Ha SI3bIKE TporpamMmupoBanus Python;

® OCYIIECTBISATH COPTUPOBKY U TIOUCK PJIEMEHTOB B MacCHBaX;

® OCYUIECTBJIATH NOUCK MH(pOpMaLnK B ceth HTEepHET;

Kpurepun oueHuBanusi pa3jin4HbIX ¢Gopm padoThbl 00y4aIOIIMXCH HA YPOKe

[IpenmeToM TUArHOCTUKU U KOHTPOJIS SIBJISIFOTCSI COCTABJIEHHBIE AJITOPUTMbBI U IPOTPAMMBI Ha SI3bIKE
nporpaMmMupoBaHus [ ITUTOH K PEITOKEHHBIM 3a]a4aM.

OI_IeHKa HMECT Pa3JIMYHBIC CIIOCOOBI BBIPAXKCHUA — YCTHBIC CYXKACHUA IICaarora, IMCbMCHHBIC KaUCCTBCHHBIC
XApaKTCPUCTHUKHU, CUCTCMATU3UPOBAHHLIC 110 3aJaHHBIM ITapaMCTpaM aHAJIUTHYCCKHC JdHHBIC, B TOM YHUCJIC U peﬁTHHFH.



OHeHKe IMOAJICIKUT B IICPBYIO OUCPCAb YPOBCHDL JOCTMIKCHUA YHCHUKOB MUHHUMAJIbHO HGO6XOI[I/IMBIX PE3YyJIbTATOB,
0003HAYCHHBIX B HCJIX U 3aaa4ax Kypca.

KauecTBo 3HaHUM 1 YMeHI/II\/’I YUCHHKA OICHHUBACTCS CIICAYIOIMNMU XapaKTCPUCTUKAMM:

® 3HAHUE OCHOBHBIX AJITOPUTMHYECKUX KOHCTPYKIIHA;

® yYMEHHUE COCTABUTH U 3AMUCATH AITOPUTM C UCIIOJIB30BAHUEM COOTBETCTBYIONICH AITOPUTMUYECKON KOHCTPYKIIUU;

e yMeHHE HalTu O6osee 3PPEeKTUBHBIN CITOCOO PEIICHUS 3a1a4K;

® yYMEHHUE TECTUPOBATH IPOTPAMMY.

Hmozoewtii KOHTPOJIb OCYIIECTBIIACTCS 110 3aBEPIICHUU O0OYUYCHHS Kypca.

OcHoBHast (hopMa KOHTPOJISI — MpaKTUUecKasi paboTa W/WiK TeCTUpOBaHuUE, ¢ pacueToM Ha 15 — 30 MUHYT.

[IpaBuia npu OLIEHUBAHUN:

® 32 KaXK/Iblil MPAaBWIBHBIN OTBET HaUKCIsieTcs: 1 6a;

® 32 BONPOC, OCTABJICHHBIN 0€3 0TBeTa (PONYILEHHbIA BOIPOC), HUYETO HE HAYUCIISIETCS.

Tako# mo1xo/1 MO3BOISET JOOUTHCS BIyMYHBOTO OTHOIICHUS K TECTUPOBAHUIO, TIO3BOJISIET CPOPMUPOBATH Y
IIKOJIbHUKOB HABBIKU CAMOOIIEHKH M OTBETCTBEHHOT'O OTHOIIICHHS K COOCTBEHHOMY BBIOODY.

KonTpoJub ypoBHS 00y4YeHUs

Y cTHBIN ompoc, TpakTUYeCKue padoThl, TEKYIee TECTUPOBAHUE, UTOTOBBICTIPAKTHYECKUE PAOOTHI.

PecypcHoe o0ecnieyeHne mporpaMmbl

Jumepamypa



o Cemakun N.I'. Unpopmatuka. 3agaunuk-npaktukym: B 2 . M.: BUHOM. Jla6opatopus 3nanuii, 2008.

Meouapecypcwt

e [Ipoexrop;

e lHTepakTuBHAs IOCKA.

Oobopyoosanue
e [lepcoHanbHBIN KOMIBIOTEP — YHUBEPCAIBHOE YCTPONUCTBO 00pabOTKH MH(OPMAIMU; OCHOBHAS
KOH(UTrypalusi COBpEMEHHOT'O KOMITBIOTEPA 00ECIIEUNBAET yUaIIEMyCsl MyJIbTUMEIHA-BO3MOKHOCTH.
e [IpunTep — no3BoJsieT (PUKCUPOBATH MH(POpPMALMIO HAa Oymare.
e TenekOMMYHHKAalMOHHBIA OJIOK, yCTPOMCTBA, 00ECIEUMBAIOIIME MOJKIIOUEHHE K CEeTH — O00eCleyuBaeT

paboTy JOKAIBHOM CETH, JACT JOCTYI K POCCHICKAM M MUPOBBIM MH(DOPMAITMOHHBIM pecypcam, MO3BOJISET
BECTH BJICKTPOHHYIO IEPEIUCKY.

e VYcTpoiicTBa BhIBOJIA 3BYKOBOW MH(OpPMAITUU — ayJTUOKOJIOHKH U HAYITHUKY ISl HHAUBUAYATIHHOM pabOThI
CO 3BYKOBOI HH(pOpMAIIMEi, (pOMKOTOBOPUTEIH JIJIsi 03BYYHBAHHUS BCETO Kilacca.

e VcTpoiicTBa sl py4HOTO BBOJIa TEKCTOBOM MH(OpPMAIIUU U MAaHUTTYJIMPOBAHUS SKPAHHBIMU OOBEKTAMH —
KJIABUATypa U MbIIb.

Ilpozpammnoe obecneuenue

1. OnepauuoHHas cucTeMa.



DalIIOBBIM MEHEITKED.
AHTHBUpYCHAas Iporpamma.
[Iporpamma-apxuBaTop.

TekcTOBbIN pelakTop, PACTPOBBIN U BEKTOPHBIN Ipadrueckue peakTophl.

o 0k w D

[Iporpamma pa3paOOTKu MPE3CHTALIUNA.
7. bpaysep.
Jluoakmuueckuiit mamepuan
Marepuainbl AJi MPOBEACHUS MPAKTUUECKUX padOT pa3MeIleHbI B CETEBOM Marke KOMIIbIOTEpa-CepBepa, a TAaKKe B

JIMYHOM y‘l€6HOM KOMIIBIOTCPC YUCHHUKA.
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