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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamMma yueOHOro kypca «KommbioTepHOEe MOJAEIMPOBAHUE» HA YPOBHE
OCHOBHOT'O 00IIIero o0pa3oBaHMs COCTABJICHA Ha OCHOBE TPeOOBaHMI K pe3yibTaTaM OCBOCHUS
OenepanbHoii  OOpazoBatenpHOM  [IporpaMMbl  OCHOBHOrOo  00mmero  oOpa3oBaHUs,
npezncrasieHHbix B ®I'OC COO, B coorBeTcTBUU ¢ (henepanbHoi paboueil mporpamMmoii mo
yuebHOMY mpenmety «MHpopmaTHKay, a Takke Ha OCHOBe (enepalibHON pabdoueil mporpamMmmbl
BOCITMTAHHUS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA
«KOMIIBIOTEPHOE MOJEJINPOBAHUE»

e (opmupoBaHre HHPOPMAIMOHHON KYJIbTYphl MIKOJIbHHKA, MOJ KOTOPOM MOHUMAETCs
YMEHHE LeJIeHANPaBICHHO PadoTaTh ¢ H(GOPMAIMEH U UCIIOIB30BATh JJIS 3TO Pa3INYHbIC
TEXHUYECKHUE Y YCTPOMCTBA;

e 00y4eHHE CHCTEMHOMY OJXO/AY K aHAJIU3Y U MCCIIEIOBAHUIO CTPYKTYPBI U B3aUMOCBSI3EH
MH(POPMALIMOHHBIX OOBEKTOB, KOTOPBIE SIBJISIOTCS MOJEISIMU peabHBIX OOBEKTOB U
IIPOLIECCOB;

® PAa3BUTHC OIICPAIMOHHOI'O MBIINUICHUSA, TBOPYCCKOI'O M IIO3HABATCIIBHOI'O ITOTCHIIHMAJla
IOKOJIbHUKA, €TI0 KOMMYHHUKATHBHBIX CIIOCOOHOCTEH C MCIIOJIb30BaHHEM I 3TOTO
I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TCXHOJIOFI/Ifl;

® Ppa3BUTHE AITOPUTMUYECKOTO MBIIUICHHUS MIKOJIbHUKA, (POPMUPOBAHKE AITOPUTMHUUECKOI
KYJIBTYpBI yJallluXcs;

e (¢opmupoBaHHE YMEHHH (hopMaIN3aLMU U CTPYKTYPUPOBAHUS HHPOPMALIUHY,

e (opMHpOBaHKE HABBIKOB IPAMOTHOM pa3pabOTKu MoJenei.

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O KYPCA
«KOMIIBIOTEPHOE MOJEJINPOBAHUE»

VYuebublil kypc «KomnbroTepHOE MOJIEIHPOBAHUE)» B OCHOBHOM 001IeM 00pa30BaHUH
OTpaxaer:

e CYUIHOCTb KOMIIBIOTEPHOTO MOJICIIMPOBAHUS, M3YYAIOLIEro BO3MOXKHOCTH aBTOMaTHU3alluU
MH(OPMaLIMOHHBIX MTPOLIECCOB B PA3IMYHBIX CHCTEMAX;

e OCHOBHBbIE 00JacTH MPUMEHEHHs] KOMIBIOTEPHOIO MOJICIMPOBAHUS, NPEXKIE BCEro
MH(OpPMaLIMOHHBIE TEXHOJIOTHH;

e MEXIUCHMIUIMHAPHBIN XapakTep HHPOPMALMOHHON eI TeTbHOCTH.

Kypc 3akimangpiBaeT OCHOBbI TMOHMMAaHHUS NPUHLUIOB  (QYHKIMOHUPOBAaHUS H
HCII0JIb30BaHUA KOMHI)I-OTepHOI\/'I Fpa(l)I/IKI/I KakK HGO6XOHI/IMOFO HHCTPYMCHTA JOCATCIBbHOCTHU
yenoBeka. OCHOBBI JITOPUTMU3ALUU M MPOTPaMMHUPOBAHUS, OCBOCHHBIE OOYUYaIOLIUMUCS MpU
U3y4eHHH Kypca, HaXOsAT IPUMEHEHHUE KaK B paMKax 00pa30BaTeIbHOIO Mpolecca Mpyu U3y4eHUn
JPYruX NpeAMETHBIX 001acTel, Tak U B MHBIX )KU3HEHHBIX CUTYallUsAX, CTAHOBSTCSA 3HAUUMBIMU
Ui GOpMHPOBAaHUS  KAayecTB JIMYHOCTH, T.€. OPHEHTUPOBAaHBl Ha (opMupoBaHHE
METaIpeIMETHBIX U JTUYHOCTHBIX PE3yIbTaTOB 00yUEHUSI.

VueOnsii kypc «KommproTepHOE€ MOIEIMPOBAHHE» B OCHOBHOM 0OO0IIeM 0Opa30BaHUH
UHTETPUpYET B cebde:



e TEOPETUYECKHUE OCHOBBI KOMIBIOTEPHBIX HAyK, BKJIIOYAas OCHOBBI TEOPETUUYECKOM
UH(POPMATHUKU ¥ IPAKTUICCKOTO MPOTPAMMHUPOBAHUS, U3JI0KEHNE KOTOPBIX OCYIIECTBIISETCS
B COOTBETCTBUU C MPHUHIIUIIOM JAUIAKTUYECKOW CIIMPAIH: BHAYaIe OCYIIECTBISIETCS 00Iee
3HAKOMCTBO OOYYarOIUXCS C MPEIMETOM H3yUCHHS, MTPEaroararomee yu4er UMEIOIerocs y
HUX OIBITA; 3aTE€M MOCJIEAYIOIIEe Pa3BUTHE U 00OTAIIEHHE MTPEIMETa U3YUEHUs, CO3atoIIee
MPEMTOCHUTKY JIJIsl HAYYHOTO 0000IIEHUS B CTApIINX KIIACCaX;

e HH(POPMAIMOHHBIE TEXHOJOTHMH KaK HEOOXOMUMBIM HHCTPYMEHT MPAKTHYECCKH JF000i
JNESITEIIbHOCTH W OJHOTO W3 Hambolee 3HAYMMBIX TEXHOJIOTUYECKUX JIOCTHIKCHHI
COBPEMCHHOW IMBUIIA3ALINH.

Hemn wm 3amaum um3yueHus kypca «KoMIbloTepHOE MOIEIMPOBAaHUE» HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHMsI ONPEIENISIOT CTPYKTYPY OCHOBHOTO COJCpPXaHUS Y4eOHOTO
Kypca B BHJIE CIICIYIOIINX TEMAaTHYECKUX Pa3JIeIIOB:

1) uHpOpMALMOHHBIC TEXHOJOTHH (KOMITbIOTEPHAS IpaduKa).
2) aJIropUTMBI M IPOrPAMMHUPOBAHUE;

OO0s3aTenbHass 4YacTh y4eOHOTO IJIaHA NPUMEPHOW OCHOBHOW 00pa3oBaTElbHOM
MporpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs HE MPEIyCMaTPUBAET O00s3aTEIBHOE H3y4YEHUE
kypca «KommnbroTepHoe MonenupoBanue» B 5-8 kiaccax. Bpems Ha jaHHBIA  Kypc
00pa30oBaTeNIbHOW OpraHU3allMe BBIICICHO 3a CU€T 4YacTH y4eOHOro IuiaHa, (GopMupyemoi
YYaCTHUKAMU 00pa30BaTECIbHBIX OTHOIICHHIHA.

VYuebublii kypc «KommbroTepHOE MOJEIMPOBAHUE) BKIIOYACT B ce0sl M3ydyEHHUE IATH
HE3aBUCHMBIX JApYyr OT Jpyra wmojayiei: B 5 kiacce - «KommbroTepHass rpaduka» u
«IIporpammupoBanue B cpeae JloroMups», B 6 kmacce — «KoHcTpyupoBanue wu
IPOrpaMMUpPOBAaHUE pOOOTOB» M  «AJIrOpUTMHU3aLUS M [POrpaMMHUPOBAHME B  Cpele
nporpammupoBanus «Pobor», B 7 kimacce — «Hauanma mnporpaMMmupoBaHUS Ha S3bIKE
POrpaMMHPOBAHHUS BBICOKOTO YPOBHsI», B 8 kitacce — «OCHOBBI TporpaMMupoBanus Ha Pythony.

B 8 kiacce Ha uzydyenue monyis «OCHOBBI TporpammupoBanus Ha Python» orsoautes 34
qaca.



COJAEPKAHUE YYEBHOI'O KYPCA
«KOMIIBIOTEPHOE MOJAEJINPOBAHUE»

5 kiaace
Moayab «KomnborepHas rpaguka»

Mertoabl npencTaBieHus rpadhudeckux n300pakeHui.

PactpoBas rpaduxa. JloctounctBa pactpoBoii rpaduku. OcoOEHHOCTH PacTPOBBIX
PEIaKTOPOB.

dopmartsl rpaduueckux Qaition

PactpoBbie Qopmatel. Metoasl cxarus rpaduueckux gaHHbX. CoxpaHeHHe
M300paXeHU B CTaHIAPTHBIX (opmMarax, a TakKe COOCTBEHHBIX (opmarax rpaduyecKux
nporpamm. [IpeodpazoBanue ¢aitioB u3 oMHOTO popmaTa B IPYTrou.

MoHTax ¥ yiydiieHrue n300pakeHHid B TporpaMMe pacTpoBoi rpaduku Gimp.

Pabouee oxHo mporpammbel Gimp. OcobenHocTn MeHio. Pabodee mose. OpraHuzamnus
naHenu MHCTpyMeHTOB. Ilanens cBoicTB. IlaHenm — BcnomorarenbHble OkHA. [Ipocmotp
n300paxeHus B pazHoM maciutadbe. CTpoka COCTOSHHUSL.

Brigenenue obnacreit

[IpoGnema BrigeeHNs o0nacTell B pacTPOBBIX Iporpammax. Mcmnonbp3oBaHue pa3inyHbIX
MHCTPpYMEHTOB BbiaeneHus: O6mnacte, Jlacco, BonmeOnas nanouka. [lepemenienie u usmeHeHne
rpaHuibl  BelaeneHus. [lpeoOpasoBanust Haa  BblAeNeHHON oOnacteio.  Kaapuposanue
U300paxeHusl.

OcHOBBI pabOTHI CO CIOSIMU

[Tonsatue crmos. Onepanuu Haj CIOSMU: yJalleHHe, MepeMelleHre, MaciiTabupoBaHue,
BpallleHHe, 3epKaJIbHOE OTpaXKeHHe, 00beAMHEHHE.

PucoBanue u packpamiBaHue

Bei6op ocHoBHOrO M (poHOBOrO I1BETOB. MCmonb30BaHWE MHCTPYMEHTOB PHCOBAHMSL:
KapaH/aila, KUCTH, JacTUKa, 3aJIUBKH, TPaTUeHTA.

TonoBas Koppekus

[TonsiTue TOHOBOrO mAMamna3zoHa w300paxkeHusa. ['paduk pacmpeneneHus SPKOCTEH
nukcenel (rucrorpamma). ['mcrorpamMma CBETJIOrO, TEMHOIO U TYCKIOTO HW300pakKeHUH.
OcHoBHas 3a/1a4ya TOHOBOM KoppeKinu. KoMaHabl TOHOBOM KOPPEKIIUH.

[{BeToBas Koppekuus

B3aumocBs3p 1BeToB B n300pakeHuu. Ilpuniun nseroBoil koppekuuu. Komansi
LIBETOBOW KOPPEKIIHH.

Perymmposanue gotorpaduit

Mertoab! ycrpanenus aedektoB ¢ ¢pororpaduii. OcBeTiieHne U 3aTeMHEHUE (pparMeHTOB
n300pakeHui Bpy4uHyH0. [loBbIIeHne pe3kocTr n300paxeHusl.

Pa6ora ¢ koHTYpamu

Ha3znauenne kOHTYpoB. DieMeHTHI KOHTYpoB. PemaktupoBanme KOHTypoB. OOBomKa
KoHTypa. [IpeobpazoBanue KOHTypa B IpaHUIly BblaeneHus. Vcnonp30BaHne KOHTYpOB 00pe3Ku
i fo6aBneHus pparmenta ¢pororpaduu K WUTIOCTPALMU, CO3JaHHOM B MpOrpaMMe pPUCOBaHMUS.

Moayasb «IIporpammupoBanue B cpeae JloroMupbny

3HakoMcTBO co cpenoi JloroMupsl. Co3znanue U coxpaHeHue npoekra. VcrnonHurens



Uepenamka. CKU. Ilone BBoma komania. Komanzawl ymnpaBieHusi ABWKEHHMEM Yepenaiiku.
Komanast noBopota Yepenamku. Komanasl pucoBanusi. PucoBanue puryp.

JInunast kaptouka Yepemamxku. Pabora ¢ ITonem ¢opm. 3anonnenune PabGouero moss
ortuckamu popm. Co3zianue AeKoparuii MUKpOMHUPA.

Anumanus. Kak 3amate nBuxenue. MojenupoBaHue NPSIMOIUHEHHOTO JIBUKEHUS.
VYropasinenue Kypcom nBrkeHHs Yepenamku. MonaenupoBaHue JIBHKEHHS 110 CIIOKHOM
tpaekTopuu. Cyts anumanuu. Komanna cmensl ¢popm YUepenamiku. MoaenupoBanue JBHKEHUS
co cMeHoi popm. MonenupoBanue TPaeKTOPUU ABMKEHUS C TOBTOPSIOMIMMCS (PparMeHToM.

Co3nanne nporpamm s uyepenamiku. [lonsarue nporpammel. Haznauenue Jlucra
nporpamMm. PaGora c¢ Jlucrom mporpamm. Ilpumepsr mporpamm. HasHaueHnue o0s3aTeIbHBIX
yacredd mporpammebl. [IpaBuna odopmiienus mporpamm. COCTaBICHHE MPOTPAMM PHCOBAHUS
rpaduueckux o0bekTOB. KoMaHga opranu3any KOHEUYHOTO IHKIA. Teno IuKiIa B mporpaMmme.
Otanbl CO3/IaHUS MYJIBTUIUIMKAIIMOHHOTO CHOKeTa. JlaTuuku, ompeaesnsonme COCTOSHUE
Yepenamku. [latunku uist u3MeHeHus coctosiHus Yepenamku. WHCTpyMEeHT ynpaBieHUs
cocrosinueM Yepenamiku — Oerynok. Co3znanue 0eryHKOB. JlaTuuk cydallHbIX YHCeT.

6 kiaacce
Monyab «KoHcTpyHpoBanHe H MPOrpaMMApoOBaHuEe POGOTOB»

PoOotoTexHnka — Hayka O pa3pa0OTKe M MCIIOJIb30BAaHUM aBTOMATHU3UPOBAHHBIX
TEXHUYECKUX CHUCTEM. ABTOHOMHBIE pOOOTHI M  aBTOMAaTHU3WPOBAHHBIE  KOMIUICKCHI.
Muxkpokontposuiep. Curnan. OOpaTHast CBS3b: MOJYYCHHE CHTHAJIOB OT HU(POBBIX JATYUKOB
(xacaHusl, pacCTOSIHUS, CBETA, 3BYKa U Jp.

ABTOHOMHBIE ABIKYIIHECS poOOTHl. VcronHuTEeNbHBIE yCTpOHCcTBa, JaTunku. Cuctema
KomaHJ pobora. KoHcTpyupoBanue poOota. MojenupoBaHue poOoTa Mapoil: HMCHOIHUTENb
KOMaH]I M YCTPOMCTBO yIpaBiieHUs. PyuHoe U mporpaMMHOe yIpaBieHHe poOOTaMHu.

ITpumep yuebHOI cpelibl pa3pabOTKU MPOTrpaMM YIIPABICHHS JBHKYILIUMHICS POOOTaMH.
AJNTOpUTMBI yIIpaBlIeHUs ABIKYLIUMHCA poOoTamu. Peanmuzanus anropuTMoB "IBUXKEHHE 10
npenstcTBus’, "cienoBaHue BAOJb JMHUKU" U T.I1.

AHanu3 aaropuTMoB JeHCTBUN poOoToB. McmbiTaHne MexaHuzMa poOoTa, OTJIajKa
POrpaMMBbl YIPaBIE€HUS pOOOTOM.

Mertoapl co3/1aHus M OMTUCAHUsI MOJIENIe Ha OCHOBE KOHCTpykTopa Lego MindStorms u
cpensl nporpammupoBanus NXT Programming. CoctaB koHcTpykTOpa. KoHCTpyKIms u pyHKIMN
mukponporneccopHoro 6ioka NXT. IlogroroBka k padore mukporpoueccopaoro 6moka NXT.
Ha3zHaueHne [aTYMKOB M CBETOBBIX MHAMKATOpPOB. (CO3/1aHME OCHOBHBIX KOHCTPYKLUI
(Bparmaromnmecs MEXaHH3Mbl, MEXaHU3MBI niepenaun ). KonctpynpoBanue Mozeneit mo oopasiy.

Cpena mporpammupoBanuss NXT Programming. Bsi6op pexuma mporpaMMupOBaHHUS.
Pexum «mporpammuct - ympasienue». [loaxntoueHne u pabora ¢ HH(paKpacHbIM MOPTOM.
3arpy3ka nporpamm B MUKporiporeccopHslii 610k NXT. CoxpaHeHue mporpamm.

JluneiiHple mporpamMmbl  ympasieHuss poGoramu. IlomkiroueHume MoTopa K
Mukpormnpoueccopuomy 0noky NXT. Vmpasnenne mortopom. Monauduxartopsl. HM3menenue
MOITHOCTH MOTOpa. CBETOBON MHIMKATOP, MOAKIIOYEHHE K MUKpoOIpolLeccopHomMy 010Ky NXT
JlaTynky KacaHUS U OCBEIIEHHOCTH, MOJIKIIOUEHHE AaTYUKOB K MUKPONPOLIECCOPHOMY OJIOKY
NXT. I'pynna xomann Knu. Co3ganue Mojeled M JMHEHHBIX MpOTrpaMM YIpaBJi€HUS C
MCIIOJIb30BaHUEM KOMaH I rpynsl JKau.

Pa3BerBisiromuecs mporpaMmsl yrpasieHus podotamu. ['pynma komang CTpyKTypsl.



Crpyktypsl BerBienus. Bersnenne OcBemieHHocTu. Bersnenne Kacanus. Co3ganue Mmoaenei u
MporpamMmM pa3BETBIIAIOMICICS CTPYKTYPBI.

[uknugyeckue mporpammbl yrpasieHus podotamu. CtpykTypsl Lukibel. CTpyKTypsI
ITepexonpl. [ukn Kacanue. I{ukn OcemenHocts. Lukn ¢ mapamerpom. Ilepexonbl u MeTKu.
Cozpmanue Mojieneit 1 mporpaMM HUKINYECKON CTPYKTYPHI.

Coznanue poOOTOB, pelIaloNIUX MOCTaBlIeHHBbIE 3afaud. PoOoT — urpoBoi aBTOMAT.
Po6ot — dyrbonuct. TBopueckas padora.

Moaysb «AJropuTMH3ANUA U MPOrpaMMHUPOBaHNe B cpee nporpaMmmupoBanust «Podor»

[Tonarue ucnonuurens. Hedopmanehbie u GopmanbHble ucnonHuTean. CocTosHus,
BO3MOXKHBIE OOCTAHOBKM M CHCTEMa KOMAaHJ HWCIOJHUTENS; KOMaHJbI-IPUKAa3bl U KOMaHJbI-
3aIPOCHI; OTKAa3 UCIIOIHUTEIIA.

VYuebublii ucnonHutens PoboT, kak mnpumep ¢opmambHOro wHcnoimHUTeNs. Ero
Ha3Ha4Y€HUeE, CpeJla, PeXKUM paboThl, CUCTEMA KOMAH/.

ANropUTM KaK IJIaH yIpaBJIEHUS UCTIOJHUTENEM (MCIIOIHUTENSAMH). ANTOPUTMUYECKUN
A3BIK (SI3BIK IPOrpaMMUPOBaHUs) — (GOpPMaIbHbIN A3BIK U1 3anKcH alroputMoB. [Iporpamma —
3allACh AJITOPUTMa HA KOHKPETHOM QJITOPUTMHUYECKOM s3bike. KommbroTep — aBTOMaTH4ecKoe
YCTPOMCTBO, CIIOCOOHOE YHPAaBIATH M0 3apaHee COCTABICHHOH MporpamMme HCIOJHUTEISIMH,
BBIIIOJIHSFOLUMU KOMaH/bl. [I[porpaMMHOE ylpaBlIeHHE UCIIOTTHUTEIIEM.

JInHelHbIe aNrOpUTMBI.

ANrOpuTMHUYECKHE KOHCTPYKLUH, CBSA3aHHBIE C IIPOBEPKOM YCIIOBMIl: BETBICHUE U
IIOBTOPEHHE.

KoHcTpykiusi «BeTBIEHHE». YCIOBHBIH oOIlepaTrop: IOJIHAs M HENoyiHas (OpMBI.
BeinonHenne v HEeBBINOIHEHNE YCIOBUS (MCTUHHOCTD U JIO)KHOCTh BBICKA3bIBAHUA).

KoHCTpyKIusl «IIOBTOPEHUs»: LMKIBI C 3aJlaHHBIM YUCJIOM IIOBTOPEHMH, C YCIOBHEM
BBITIOJTHEHMSL.

3anuch aNropuTMUYECKUX KOHCTPYKIIUE B cpejie mporpaMMupoBanust Robowin.

CocrapneHue aaropuTMOB TI0 YIIPABICHUIO UCTIOTHUTENEM PoOoT.

[Ipocreiimme npueMbl IUATOrOBOM OTJIAJKH MporpaMM (BBIOOp TOYKM OCTaHOBA,
MOIIArOBOE BBHIMOJTHEHNUE).

Pa3paboTka anroputMoB: paz0reHue 3aJau1 Ha [10/133/1a4H, TOHITHE BCIIOMOIaTeJIbHOTO
aJIropuTM™Ma.

7 kaacc
Monyab «Havajia mporpaMMupoOBaHUs HA A3bIKE MPOrPAMMHPOBAHNS BHICOKOTO YPOBHS»

Cucremsl nporpaMMupoBanust. CpeacTBa co3JaHus U BBIIIOJHEHUS IPOTPaMM.

KoHncranTsl u nepeMennsble. [lepemenHas: uMst 1 3HaueHue. THUIIBI IEPEMEHHBIX: LIENbIE,
BEILIECTBECHHBIE.

[Ipouenypst BBoma. Ilpouenypst BbiBoma. IIporpammupoBanve OHAIOrOB  C
KOMITBFOTEPOM.

Oneparop npucBauBanusi. CTaHgapTHbIE PYHKIINHU S3bIKA IPOrPAMMUPOBAHHUS.

Onepanuy HenoYrCcIeHHOTO JEJIEHUS.

JIuneitHast 3anuch apupMETHIECKUX BBIPAKESHHH.

VYcnoBHbIN onepaTop: mosiHas M HenoiHas (opmbl. IIpocTeie U cOCTaBHBIE YCIOBUS.



3anuch COCTaBHBIX YCIOBUIA.
Oneparop nukiaa FOR (1uki ¢ 3aJaHHBIM YUCIIOM ITIOBTOPEHUH)
3anuce aNrOpUTMHUECKUX KOHCTPYKIMH Ha s3bIKe MporpaMMupoBaHus. Pa3paborka
AJITOPUTMOB U ITPOTPAMM.
[Tpumeps! 3a1a4 00pabOTKH JaHHBIX:
® HAXO0XJECHHE MUHMMAJIBbHOIO U MAKCUMAJIBHOT'O YMCIIA U3 IBYX, TPEX, YETHIPEX TaHHBIX
qHCell;
® HAaXOXXICHUE CYMMbI, IPOM3BEACHUS SJIEMEHTOB JAaHHOW KOHEYHOM 4YHCIOBOH
I10CJIEI0BATEIBHOCTH;
3HAKOMCTBO C JIrOPUTMaMH pPELIEHUs ITUX 3ajad. Peamuzanuy 3TUX aaropuTMOB B
cpejie IporpaMMUPOBaHUS.
OTtiagka U TECTUPOBAHUE TPOTPAMMBI.
[Ipocreiimme npuemsl IUAIOrOBOM OTJIAAKU IporpamMMm (BbIOOp TOYKM OCTAaHOBA,
[OLIIaroBO€ BBIIIOJIHEHUE, TIPOCMOTP 3HAYCHUN BEJIMYMH, OTJIAZJOYHbII BBIBON).

8 kuace
Moayab «OcHOBBI IporpaMmupoBanus Ha Pythony

S3pik mporpammupoBanust Python. Cucrema nporpaMMHpOBaHUS: PENAaKTOp TEKCTa
IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

BBoa-BeiBOJ maHHbIX. Marematuueckue onepauuu. Tunbl gaHHbIX.  Onepanuu
LEJI0YHMCIEHHOTO JIENICHUS U AEJICHUS C OCTaTKOM.

Vcnosublii  oneparop. Ilonstue BeTBiieHMH. Jlormueckue YCIOBHSI WU JIOTUYECKHUE
oneparopsl. KackaiHble ycaoBus.

[Tonsarue nukna. Hukms! for u while. Onepartopst break u continue.

MaccuBbl u ctpoku. Ilonstue cnmcka. Munekcanus crnuckoB. PabGora ¢ Meromamu
cnuckoB. Tun JaHHbIX — cTpoka. MeTozs! paboTsl co ctpokamu. Cpesbl. OnpeiesieHne MacCUBOB,
JIOCTYM K 3JIEMEHTaM, HHULMAIA3al1Hsl.

Bunet coprupoBok. CoptupoBka my3slpbkoM. COPTHPOBKA BEHIOOPOM.

CocraBiieHne W OTJIaJKa MPOrpaMM, PEaM3YIOUIUX TUIIOBBIE alrOPUTMbI 00pabOTKU
JAHHBIX Ha A3bIKe porpamMMupoBanus Python



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOTI'O KYPCA
«KOMIIBIOTEPHOE MOJEJINPOBAHUE»

Nzyuenne kypca KommbploTepHoe MonenupoBaHue B 5—8 Kkilaccax HampaBlIeHO Ha
JOCTIDKEHUE OOYYaroIMMUCS CIEAYIONIMX JIMYHOCTHBIX, METAaNpeIMETHBIX U IPEeIMETHBIX
pe3yIbTaTOB OCBOEHHS Y4€OHOTO Kypca.

JIMHHOCTHBIE PE3YJIBTATbHI

JINYHOCTHBIE pe3yJabTaThl MMEIOT HANpaBIEHHOCTb HAa pPELICHHE 3aJady BOCIHMTAHUS,

Pa3sBUTHS U COLMANIN3ALUH 00YUaIOIIMUXCs CPEICTBAMM IIPEeIMETA.

Ilampuomuueckoe 6ocnumanue:

e [[CHHOCTHOE OTHOLIEHHWE K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAy4YHOMY
HACJIe[IMI0; 3aMHTEPEeCOBAaHHOCTh B HAyYHBIX 3HAHUAX O LU(PPOBOH TpaHchopMaLuu
COBPEMEHHOT'0 O0IIECTBA.

/Jlyxoeno-upaecmeennoe éocnumanue:

e OpHEHTalUs Ha MOpaJbHblE IIEHHOCTH W HOPMbI B CUTYyalUsIX HPAaBCTBEHHOI'O BBIOODA;
FOTOBHOCTb OLIEHUBATh CBOE MTOBEACHUE U IIOCTYIIKH, @ TAK)KE MIOBEJICHUE U TOCTYIKHU IPYTHX
JIOZIEM C MO3MLIMKM HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHMSI IOCIEACTBUN
HOCTYIKOB; aKTUBHOE HENIPUATHE ACOLMATbHBIX IOCTYIIKOB.

I'pasicoanckoe éocnumanue:

e [IPEACTaBIEHUE O COLMAIbHBIX HOPMAaxX M MpaBUWIAX MEXKIUYHOCTHBIX OTHOILIEHWI B
KOJIJIEKTHBE, B TOM YHCJIE B COLIMAIBHBIX COOOIIECTBAaX; COOII0IEHNE TPABUI O€3011aCHOCTH;
OpHUEHTAIUs] Ha COBMECTHYIO JEATEIbHOCTh IPU BBIIOJHEHUU Y4EOHBIX, MO3HABATEIbHBIX
3ajiay, CO3/1aHUU YU4EOHBIX IIPOEKTOB; CTPEMJICHHE K B3aUMOIIOHUMAHHIO U B3aUMOIIOMOILH B
npolecce ATON y4eOHOM AesITENbHOCTH; CTPEMIIEHHE OLIEHUBATh CBOE MTOBEACHNUE U ITOCTYIIKU
CBOMX TOBapHIled C MO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHUS
IIOCJIEJICTBUM ITOCTYIIKOB.

Ilennocmu nayuno2o nosnanua:

e HajnuuMe TMpeacTaBieHUd 00 uHPoOpManuM, HMHQOPMAIMOHHBIX  Ipoleccax H
MH(OPMALIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO pa3BUTHS
HayKd U OOIIeCTBEHHON MPAKTUKU; HHTEpeC K 00yYEHHIO M MO3HAHUIO; JTI0003HATEIbHOCTb;
CTpeMJIEHHE K caM000pa30BaHuUIO;

e Hanuuue 0a30BBIX HABBIKOB CAMOCTOSITENILHON pabOThl C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM
JUTEpaTypol, pasHOOOpa3HBIMH CpeACTBaMH HH(POPMALMOHHBIX TEXHOJIOTHH, a TaKxke
YMEHUS CaMOCTOSTEIIBHO ONPEEIIATH LIEJIM CBOET0 00yUeHUsl, CTaBUTh U (POPMYJINPOBATH IS
ceOs HOBBIE 33/7auM B yu&€0e W IO3HABATENbHOM MJEATeNbHOCTH, pa3BUBaTb MOTHUBBI U
WHTEPECHI CBOEH MTO3HABATEIBHON I€ATEIbHOCTH.

Dopmuposanue Kyabmypol 300p06b:

e yCTAaHOBKa Ha 3JI0pOBBII 00pa3 KU3HU, B TOM YMCJIE U 3a CUET OCBOEHHS U COOJIOAECHUS
TpeOoBaHuil 6e3onacHoi sKkcrryaTauu cpeacts UKT.

Tpyooesoe socnumanue:

e UHTEpEC K MPAKTHUECKOMY H3ydeHHUIo Impodeccuid B cdepax mnpodeccunoHaIbHOR
JeSITEIbBHOCTH, CBA3aHHBIX C TPOrPaMMUPOBaHUEM U MH(GOPMAIIMOHHBIMU TEXHOJIOTUSMHU.
Aoanmayusa o0yuaruie2oca K U3MEeHAIOUWUMCA YCI08UAM COUYUATbHOIL CPEObl:

e OCBOGHHME OOYYalOIIMMHCS COLMAIbHOIO ONBITA, OCHOBHBIX COIMAJBHBIX pOJIEi,
COOTBETCTBYIOIIMX BeAyIEH IesTeIbHOCTH BO3pacTa, HOPM M NPABMJI OOILECTBEHHOTO



MOBENEHUsA, (OpPM COIUAIBHON >KM3HM B TIpynmax M cooOmiecTBax, B TOM 4YHCIE B
BHUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHble  pe3yiapTaTbl  OCBOEHMsSI  O0Opa30BAaTEIbHOM  MpPOrpaMMbl IO
KoMmnproTepHOMY MOJEIMPOBAHUIO OTPAXAIOT OBJIAJCHUE YHUBEPCAJIBHBIMU  y4eOHBIMU
JEUCTBUSAMHU — I03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU, PETYJISITUBHBIMU.

YHuBepcaibHbIe MO3HABATEIbHbIE e CTBUS
Bba3zoevie nozuueckue oeiicmeus:

e yMCHHE KIacCU(UIIMPOBATh, CAMOCTOATEIHHO BHIOMpPATh OCHOBAHUS W KPHUTCPUH IS
KJaccu(puKaumu, yCTaHABIMBATh NMPUYMHHO-CICACTBEHHBIC CBS3H, CTPOHUTH JIOTHYCCKHE
paccyXJIeHusl, IeJaTh YMO3AKIIOUEHUS U BHIBOJIBI,

e yMEHHE CO3[1aBaTh, IPUMEHSATH U IPEOOPA30BbIBATH 3HAKU U CUMBOJIBI, MOJICIM U CXEMBI JIsI
penieHus: yueOHBIX U MO3HABATEIbHBIX 33]1a4;

e CaMOCTOATENBHO BBIOMpATh cHoco0 pemieHUss y4deOHOM 3amayn (CpaBHMBATH HECKOJBKO
BapUaHTOB pEIICHUS, BBHIOMpAaTh HaWOOJEe TMOIXOMANMA C YIETOM CaMOCTOSTEILHO
BBIJICTICHHBIX KPUTEPHUEB).

Bba3zoevie uccneoosamenvckue oeiicmeus:

e (QopmynupoBaTh BOMPOCH, (UKCHUPYIOIIUE Pa3pblB MEXKIY PEAITbHBIM M JKeJIaTelbHBIM
COCTOSIHEM CHUTYalluH, 00bEKTa, 1 CAMOCTOSTEILHO YCTAHABIUBATH HICKOMOE U JIAHHOE;

e OICHUBATh MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpPMALMU, TOJYyYEHHOW B XOe
HCCIICAOBAHUS,

e TIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEe PA3BUTHE MTPOIIECCOB, COOBITUN M MX TTOCIIECTBUS
B AHAJOTUYHBIX WJM CXOJHBIX CUTYyaIlUsX, a TAaKXKE BBIJIBUTATh MPEIANOJIOKEHUST 00 WX
Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTAX.

Paboma c ungpopmavueii:

e BBIABIATH JAeUIMUT UHPOPMALUU, JAHHBIX, HEOOXOAMMBIX ISl PEHICHUS MOCTaBICHHOU
3a/1a4u;

e TIPUMEHSTH OCHOBHBIE METOJbI MU WHCTPYMEHTHI NMPU TOWCKE W 0TOOpe HMHPOpMAIUHU U3
MCTOYHUKOB C YUETOM MPENI0KEHHON y4eOHO 3aauu U 3aJaHHBIX KPUTEPUEB;

e BBHIOMpATh, AaHAIMU3UPOBATH, CHUCTEMATHU3UPOBATH M HMHTEPIPETUPOBATH HH(OpPMAIHIO
pa3IMYHBIX BUJOB U (DOPM MpE/ICTaBICHHUS,

e OIICHUBATH JIOCTOBEPHOCTh MH(OpPMAIMU MO KPUTEPUSAM, MPEIIOKEHHBIM YUUTEIEM WU
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIHHO;

e 3alIOMUHATH U CHCTEMATHU3UPOBATh HHPOPMAIIHIO.

YHuBepcaibHble KOMMYHUKATHBHBIE /1€l CTBUSA

Oobwenue:

e CONOCTAaBIATH CBOM CYXKJCHHS C CY)KISHUSIMU JPYTUX YUaCTHUKOB TUANOra, 0OHAPYKUBATh
pa3JIM4ME U CXOJICTBO MO3UILINIA;

e MYyONUYHO MPEJCTABIATH PE3YIbTAThl BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA, UCCIIeIOBAHMUS,
MIPOEKTA);

e BBIOMpATH (popMaT BBICTYIIIICHUS C YUETOM 3a/1a4 MPE3ECHTAIIUN U OCOOCHHOCTEH ayAUTOPHH
U B COOTBETCTBHM C HUM COCTAaBIJISITh YCTHBIE U MHCHBMEHHBIE TEKCTHI C MCIOJIb30BAHHEM
WJUTIOCTPATUBHBIX MaTEPUAJIOB.



Coemecmmnasn oeamenbHocmy (COmMpyoHU4ecmaeo):

e T[IOHUMMAaTh W HCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHAHOW U HHIWBUIYaJbHOW pabOTHI mpu
pELICHNH KOHKPETHOH MPpoOJIeMbl, B TOM YHCIIe IPU CO3JaHUU UH(OPMAITMOHHOTO MTPOAYKTA;

e IpUHUMATHh LI€Jb COBMECTHOM HH(OPMALMOHHOW AESITENbHOCTH MO cOopy, oOpaboTke,
nepenaye, ¢opmanuzanud  MWHGOpPMAIMK; KOJUIGKTUBHO CTPOMTH JCHCTBHS 1O e¢
JOCTHDKEHUIO: paCIpeseNsTh pPOJIM, JOTOBAPHBATHCSA, OOCYXKIAaTh MPOLECC U PEe3ysbTaT
COBMECTHOH paboTHI;

e BBINOJHATH CBOIO YacTb PabOTHl ¢ MHpopManueil Wi HHQOPMAIMOHHBIM MPOAYKTOM,
JIOCTUTasi KAa4eCTBEHHOI'O pe3yjbTaTa II0 CBOEMY HAIpPaBICHUI0 U KOOPAUHHUPYS CBOU
JENCTBUS C IPYTMMH YWIEHAMU KOMaH/IbL;

e OIICHWBATh KaueCTBO CBOETO BKJIAa B OOLIMI MH(OPMAIIMOHHBIN MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS;

e CpaBHUBAThb pe3yJbTaThl C MCXOJHOM 3amadedl M BKJIAJ KaXJIOr0 WIEHAa KOMAaHJIbl B
JOCTHXKEHHUE PE3yIbTaToOB, pa3feisiTh chepy OTBETCTBEHHOCTH W MPOSBISTH TOTOBHOCTH K
MIPEA0CTABICHUIO OTYETA IEpE]] TPYIIIOi.

YHuBepcaabHbIe peryJsiTUBHbIE 1eificTBUSA
Camoopzeanuzayun:

e BBUIBJISATH B )KU3HEHHBIX U YUEOHBIX CUTYALUSAX IPOOIEMbl, TPEOYIOIINE PELICHHUS;

e COCTaBJIATH AITOPUTM pEUIeHMs 3a7add (WM €ro 4acTh), BbIOMpaTh CIIOCOO peIIeHUs
yuyeOHOIl 3ajauum ¢ y4€TOM MMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh BHIOOP BapuaHTa pELICHUs 3a/1a4H;

e COCTaBJIATh IUIaH JAEUCTBUM (IJIaH peaju3aluyd HaMEYEHHOTO JIrOpUTMa pelleHHs),
KOPPEKTUPOBaTh MPEIJIOKEHHBIH AJIrOPUTM C Y4YETOM IIOJyYEHHUS HOBBIX 3HAHMH 00
M3y4aeMOM OOBEKTE.

Camoxonmpons (peghrexcus):

e BJAJIETh CIIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTHUBAIIUM U pedIIeKcum;

e YYHUTHIBATh KOHTEKCT U NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELUICHUH
yueOHOM 3a/1a4M, aJalTUPOBATh PEIICHHE K MEHSAIOIUMCS O0CTOSTEIbCTBAM;

e BHOCHUTb KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBIIMXCS
CUTYyallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHE PE3YJIbTATa LIEJIU U YCIOBHUSM.

ImoyuonanbHulil UHMeENIeKm:

e CTaBMTH ceOs Ha MECTO JAPYroro 4ejaoBeKa, MIOHUMATh MOTUBBI U HAMEPEHUS IPYroro.
Ilpunamue ceéa u opyaux:

e 0OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYI JaKe B YCIOBHUSAX OTKPBITOTO
JocTymna K Ji'o0bIM 00bEMaM HHGOpMaIUH.

NPEIMETHBIE PE3YJIBTATHI
5 knace

e coOmoaTh MpaBUjia TUTHEHBI U 0€30MacHOCTH HpU paboTe ¢ KOMIBIOTEPOM U JAPYTUMHU
BIIEMEHTaMH LU(POBOTO OKPY)KEHHs, MMETh IMpEACTaBlIeHHE O IpaBHiax Oe30MacHOro
noseneHus B lHTEpHETE;

e 3aIyCKaTh MPHUKJIAJHbIE MPOrpaMMBbl (IPUIIOKEHUS) U 3aBEpILaTh UX paboTy;



e CO3/aBaTh M PEIAKTUPOBATh pPACTPOBBIE H300paKEHMs; HCHOJIb30BATh HHCTPYMEHTBI
rpaduyecKkoro pefakTopa IS BBITOJHEHHUS OIepaluii ¢ ¢parMeHTaMH H300paKeHUs, a
HNMCHHO:

O BBIACIIATH (bpaI‘MeHTBI I/I306pa)KeHI/II71 C HCIIOJIB30BAHUEM paSHI/I‘-IHBIX HHCTPYMCHTOB
(obmacTs, acco, BoIeOHAS MMAaJI0YKa U JIp.);
nepeMeniaTh, Ty0IupoBaTh, BPAllaTh BBIJCICHHbBIC 00JIACTH;

O

penakTHpoBaTh poTorpaduu C UCIOIB30BAHUEM PA3IMUHBIX CPEICTB XY10KECTBEHHOTO
odopMIIeHNS;

COXPAaHSTh BbIACNIEHHBIE 00JaCTH ISl TOCJIETYIOIIEr0 CIIOIb30BaHNUS;

MOHTHpPOBaTh GoTorpaduu (co3gaBaTh MHOTOCIOWHBIC TOKYMEHTHI);

packpammBaTth Y€pHO-0ebie A3CKu3bl U poTorpadum;

MPUMEHSTH K TEKCTY Pa3In4HbIe 3P PEKTHI;

BBINOJIHATH TOHOBYIO KOPPEKLHUIO (hoTOrpadmii;

BBITOJIHATH IIBETOBYIO KOPPEKIHIO poTorpaduii;

peTYyIIMpoBaTh dhotorpadpuu;

©c O O 0 O O ©O

e TIOSCHATH HAa NPUMEPAX CMBICT TOHATHH «AJITOPUTMY», «HUCIOJHUTENbY, «IIpOrpaMMma
YIPaBJICHUS UCIIOJIHUTEIIEM;

e COCTaBJIATH TMPOTrpaMMbl JUIsl  yIOPABJICHUS  UCIOJHUTEIEM B  Cpele  OOBEKTHO-
OPUEHTHPOBAHHOI'O MporpamMmmupoBanus «JloroMupsei»;

e COCTaBJIATh, BBINIOJIHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIOXKHBIE aTOPUTMBI C
MCIIOJIb30BAaHUEM BETBIICHUI U LIMKJIOB JJIsl YIIPABIICHUs HCOJHUTENeM Yepenaiika.

6 KJacce

e pacKpbIBaTh CMBICI TIOHATUH «HUCIIOJIHUTEbY, <«AITOPUTM», «IIpOrpaMmay, HOHHMAs
pasHUIly MEXy YHOTPeOJIEHUEM 3TUX TEPMUHOB B OOBIICHHOM peud U B UHPOPMATHUKE;

e ONUCHIBATH AITOPUTM PELIEHUS 3a7auu Pa3IMYHBIMU CIIOCOOAMH;

e COCTaBJIATH, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEpE HECJOXHBIE alTOPUTMBI C
UCIIOJIb30BAaHUEM BETBJICHUN M LIMKJIOB ISl YIIPaBIeHUs ucnoiaHureneMm Pobor,

e pAacKpbIBATh CMBICH MOHATUH «MOJENbY», «MOJEITUPOBAHUE», OMPENENSITh BUABI MOJEIEH;
OLIEHUBATh aJIeKBAaTHOCTb MOJIEJIN MOJIETUPYEMOMY OOBEKTY M LIEJIIM MOJIEIMPOBAHMUS;

e COCTaBJIATh HECJOXHBIE AJITOPUTMBI YIPABJICHUS HCIOJHUTEISIMU M aHalIW3a YHUCIOBBIX
JAHHBIX C HCIIOJIb30BAHMEM OCHOBHBIX YIPABISAIOIUX KOHCTPYKLUHI IOCIEA0BATEIBHOTO
OpOrpaMMHUpPOBAaHUsl W 3alMChiBaTh HMX B BHJE NpOrpaMM Ha BBIOPAHHOM SI3bIKE
MPOrPaMMHUPOBAHHUS; BBIIIOJIHATE ATH IPOTrPAMMBI HA KOMITBIOTEPE;

e AHAJIM3UPOBATH NPEUIOKEHHBIA AITOPUTM, HAIpPUMED, OINPEAEIATh KaKUE€ pe3yJIbTaThl
BO3MO>KHBI TPU 33JJaHHOM MHO>KECTBE UCXO/IHbBIX 3HAUYEHU;

e [IOHMMAaTh, KaK MH(poOpMalus (aHHBIE) MPEJCTABISAETCS B COBPEMEHHBIX KOMIIBIOTEpaX U
POOOTOTEXHUUECKUX CUCTEMAX;

e COCTaBIJIATH HECJOXKHbIE TPOrPaAMMBbI YIIPaBJICHUsI aBTOHOMHBIMHU pOOOTaMH B Y4eOHOH cpelie
U pa300paTh MpUMEpPHI AJITOPUTMOB YIIPABJICHU, pa3pabOTaHHBIMU B 3TOM cpejie.

e AHAJIM3MPOBATh BIMSHUE OMIMOOK M3MEPEHUH M BBIYMCICHUN Ha BBIOJHEHHWE AITOPUTMOB
yIpaBieHUs pealbHbIMU O0BEKTaMH (Ha MpUMepe Y4eOHbIX aBTOHOMHBIX POOOTOB);

e IIPUBOAMUTH IMPUMEPHI TOTO, KAK KOMIIBIOTEP YIPABIIAET Pa3IUUYHBIMU cUCTeMaMH (POOOTHI,
JeTaTeabHble U KOCMHUYECKHE ammapaTbl, CTAaHKU, OPOCUTENIbHBIE CHCTEMBI, ABIKYIIHECS



MOJICNIU U Jp.);

e HCIIOJIB30BATh JJAHHBIC OT JATUYMKOB, HAIIPUMEP, TaTYNKOB POOOTH3UPOBAHHBIX YCTPONCTR;

e HMETh IMPEJACTaBICHUE O POOOTH3MPOBAHHBIX YCTPOHCTBAX M HX HCIOJIb30BAaHUH Ha
IIPOM3BOJICTBE M B HAYYHBIX UCCIICIOBAHUSIX.

7 KJaace

e DpACKPBIBATH CMBICI IOHATUN «HUCHOJHUTEIbY», «AITOPUTM», «IIPOrpamMmay, ITOHUMAs
pasHHILY MEXy YHOTPEOJIEHHUEM STHX TEPMHUHOB B OOBIICHHOW peyr U B UHPOPMATHUKE;

e OIUCHIBATH AJTOPUTM PEIICHUA 33/1a4H PA3IMYHBIMU CIIOCOOAMHU, B TOM YHCIIE B BUJIE OJIOK-
CXEMBI;

e UCIOJB30BAaTh KOHCTAHTBI M IIEPEMEHHBIC PA3JIMYHBIX YHUCIOBBIX THUIIOB, a TaKXe
COJZIepIKAIIME UX BBIPAXKEHUS; UCIIOJIB30BATh OIIEPATOP IPUCBAUBAHNUS,

e UCHOJb30BATH IPU pa3pabOTKe MPOrpamMM JIOTUUYECKUE 3HAUEHUS, ONEPALlUH U BBIPAXKEHUS C
HUMU;

e AHAIM3UPOBATH IPEUIOKEHHBIC AITOPUTMBI, B TOM YHCIIE ONPEACIIATh, KAKUE PE3yJIbTaThl
BO3MOJKHBI IIPH 33JaHHOM MHOYECTBE UCXOJ/IHBIX 3HAYCHUH;

e (CO37aBaTh U OTVIAKUBATH IIPOIPAMMBI Ha OZHOM M3 SA3BIKOB IIPOIPAMMMPOBAHUS BBICOKOTO
YPOBHS, pEATU3YIOIIME HECIOXKHBIE aJIrOpUTMbl OOpPaOOTKM  YMCIOBBIX JIaHHBIX
C UCIIOJIB30BAHUEM LIMKJIOB U BETBJICHUM, B TOM YMCJIE PEATU3YIOIINE IPOBEPKY IEIUMOCTH
OJIHOI'O LIEJIOT0 YKCJIa Ha APYIoe;

8 Kkiace

e OINEpUPOBATh TOHATHAMHU: TIEPEMEHHas, THUIl JaHHBIX, Olepalus MPUCBAUBAHUS,
apudMeTHIecKre U JOTMYECKUe OTepaIii, BKI0Yas ONepaluy eT0YHCIEHHOTO IeIeHUS U
OCTaTKa OT JICICHHS;

e HCIIOJIb30BaTh KOHCTAaHThl W TIEPEMEHHBIC PA3TUYHBIX THUMOB (YUCIOBBIX — IIEIBIX U
BEIIICCTBEHHBIX, JIOTHYECKHX, CHMBOIBHBIX), a TakKKe COJEp)Kallue WX BBIPAKEHHUS,
MCII0JIb30BaTh ONEPATOP MPUCBAUBAHNUS;

e  3aMKCHIBATh JOTMYECKUE BHIPAKEHHS Ha A3bIKEe MporpaMmmupoBanus Python;

e AHAIM3WPOBATH MPEUIOKEHHBIC AJITOPUTMBI, B TOM YHCIIE ONPEACNIATh, KaKue Pe3yIbTaThl
BO3MOJKHBI TpPU 33JaHHOM MHOXECTBE HCXOJHBIX 3HAYEHUMN, OMNpPEAENATbh BO3MOKHBIE
BXOJ/IHbIE JJaHHBIE, IPUBOASAIINE K ONPEICIEHHOMY PE3YIbTATY;

e CO3[aBaTh U OTJIAKUBAThH MIPOTPAMMEI Ha sI3bIKEe MporpammupoBanus Python, peanusyroriue
AITOPUTMBI 00paOOTKM YHCIIOBBIX JAHHBIX C HMCIOJIH30BAHHEM BETBIECHUU (HAXOXICHUE
MHUHHMYMa 1 MaKCUMYyMa U3 JIBYX, TPEX U YETHIPEX YN Ce, PEIICHHE KBaIPAaTHOTO YPaBHEHUS,
MMEIOIIIETO BEIICCTBEHHBIE KOPHH);

e CO3[aBaTh M OTJIAXXUBATh MPOTPAMMBI, PEATH3YIOIINE AITOPUTMBI 00pPabOTKH HYHCIOBBIX
JAHHBIX C KCTOJB30BAaHUEM ITUKIIOB C TMEPEMEHHOM, ITUKIOB C YCIOBHSIMHU (QJITOPUTMBI
HaXOXXJIEHUsS HauOOJbIIero OOIero ACNUTENs JBYX HATypaJbHBIX YHCEN, IPOBEPKHU
HaTypaJbHOTO YHCJIa Ha IMPOCTOTY, pPa3J0XKEHUs HATypaJlbHOIO 4YHWCIAa Ha TMPOCThIE
COMHOXHTEIH, BBIEICHUS IU(P U3 HATYPaTbHOTO YHCIIA);

e CO37aBaTh W OTJAXHWBATh MPOTPAMMBI, pEATU3YIONIME aJITOPUTMBI 0O0paOOTKH MOTOKA
JAHHBIX (BBIUMCICHHE KOJIMYECTBA, CYMMBI, CPEIHET0 apu(hMETHIECKOT0, MUHUMAIBHOTO U
MaKCHUMaJIbHOTO 3HAYEHUH 3JIEMEHTOB YMCIOBOW MOCIIEIOBATEIBLHOCTH, YAOBIETBOPSIOIINX



3aJIaHHOMY YCJIOBHIO);

CO3/aBaTh M OTJIAKUBATh MPOTPaAMMbl, pPEANTU3YIOLIME TUIIOBBIE AITOPUTMBI 00pabOTKU
OJHOMEPHBIX YHCIIOBBIX MACCUBOB: 3AII0JIHEHHUE YHCIOBOIO MAaCCHUBA CIyYaliHBIMU YUCIIAMU,
B COOTBETCTBHHU C (OPMYIIOHN Wi TYyTEM BBOJIA YHCEII, IMHCWHBIN TOUCK 33JJaHHOTO 3HAYCHUS
B MaccuBe, IOACYET DSJIEMEHTOB MAaCCHUBA, YAOBJIECTBOPSIOIIMX 33JaHHOMY YCIIOBHIO,
HaXO0XJIEHUE CYMMbl, MUHUMAJIBHOTO U MAaKCUMAJIbHOTO 3HAYEHUI 3JIEMEHTOB MaCCHBA.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC

KoumnuectBo yacos

Ne ni/m Haumenosanue pasie:10s u moayiei JyekTpoHHbIE (U(PPOBBIE) 00pa3oBaTelIbHbIE PECYPCHI
NPOrpamMMbl Beero KoHTpoJibHbIC
padoThI
Pa3znen 1. AnropurMu3anusi 1 0CHOBbI IPOrPaAaMMHUPOBAHUS

4.1 OcHoBBI ITporpammupoBanus Ha Python 34 https://resh.edu.ru/subject/19/8/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0



https://resh.edu.ru/subject/19/8/

IHOYPOYHOE IIVIAHUPOBAHUE

8 KJIACC

Yueonsrii rog 2023-2024

Y4ebnblii kKypce: KoMmnboTepHoe MoieiMpoBaHue
Kunaccer1: 80, 8B

Yyeounlii nj1an: 34 yaca B roj

KoaunuyecrBo yacos
No i/nt Tema ypoka e —— 3é'leKTp0HHLIe uudposbie
Beero o0pa3oBaTe/IbHbIE PecypChl
padoThI
Paznen 1. AnropurMusanusi ¥ 0CHOBBI IPOTPAMMHUPOBAHUS
Moayab «OcHoBBI IporpamMmupoBanus Ha Python»
1 SI3pik iporpammupoBanus Python. Co3ganue u 3amyck mepBbix 1 https://resh.edu.ru/subject/19/8/
IporpaMm

2 BBOI-BBIBOJT TAHHBIX 1 https://resh.edu.ru/subject/19/8/
3 MaremaTruecKue oneparuu. THITbI JaHHBIX 1 https://resh.edu.ru/subject/19/8/
4 Onepanuu 1MEIOYNCICHHOTO JEJICHUS U ACIICHUS C OCTATKOM 1 https://resh.edu.ru/subject/19/8/
5 [TporpaMMupoBaHye THHEHHBIX aJTOPUTMOB 1 https://resh.edu.ru/subject/19/8/
6 [onsarue BeTBIeHUH. JIorHueckue yciIoBUs U JIOTHYECKUE ONIEPaTOPhI 1 https://resh.edu.ru/subject/19/8/
7 [IporpamMmmupoBaHue pa3BETBISIOMINXCS AITOPUTMOB 1 https://resh.edu.ru/subject/19/8/
8 Kackannpie ycrmoBust 1 https://resh.edu.ru/subject/19/8/
9 [Tonsitre nmkioB. Luk For 1 https://resh.edu.ru/subject/19/8/
10 [IporpamMmmupoBaHKe HUKIMYECKUX aITOPUTMOB 1 https://resh.edu.ru/subject/19/8/
11 [IporpamMmmupoBaHKe IUKIMYECKHX aITOPHTMOB 1 https://resh.edu.ru/subject/19/8/
12 [TporpaMMupoBaHie MUKIMYECKUX AITOPHTMOB 1 https://resh.edu.ru/subject/19/8/
13 [{uxn While. Omniepatopst break u continue 1 https://resh.edu.ru/subject/19/8/
14 [IporpamMmmupoBaHue IUKIHYECKUX aITOPUTMOB 1 https://resh.edu.ru/subject/19/8/
15 [IporpamMmmupoBaHue IUKIHYECKUX aITOPUTMOB 1 https://resh.edu.ru/subject/19/8/
16 [TporpaMMupoBaHie MUKIMYECKUX aITOPHTMOB 1 https://resh.edu.ru/subject/19/8/
17 Pemenwne 3amad mo teme «O0paboOTKa MOTOKA TAHHBIX) 1 https://resh.edu.ru/subject/19/8/
18 Pemienue 3a1a4 mo reme «O0pabOTKa MOTOKA TaAHHBIX 1 https://resh.edu.ru/subject/19/8/
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KoanyecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne m/m Tema ypoxa Beero Kontposbneie o0pa3oBaTe/IbHbIE PeCypPChl
padoThl

19 [Toustue criucka. Muaekcanus cnuckoB. THI TaHHBIX — CTPOKA 1 https://resh.edu.ru/subject/19/8/

20 Mertoabl paboThl co cTpokaMu. Cpesbl. 1 https://resh.edu.ru/subject/19/8/

21 Pemienue 3amad mo reme «O0pabOTKa CUMBOJIBHBIX JAHHBIX) 1 https://resh.edu.ru/subject/19/8/

22 Pemenue 3amad mo reme «O0pabOTKa CUMBOJIBHBIX JAHHBIX) 1 https://resh.edu.ru/subject/19/8/

23 Maccussl. OnpeiesicHre MacCUBOB, JOCTYIT K DJIEMCHTaM, 1 https://resh.edu.ru/subject/19/8/
UHHULAATA3aLUs

24 Pemrenue 3ama4 mo reme «OTHOMEPHBINA MacCUB) 1 https://resh.edu.ru/subject/19/8/

25 Pemrenue 3amau mo teme «OTHOMEPHBIH MACCHBY 1 https://resh.edu.ru/subject/19/8/

26 Bubl copTrpoBok 1 https://resh.edu.ru/subject/19/8/

27 CopTHpOBKa My3bIPHKOM 1 https://resh.edu.ru/subject/19/8/

28 Pemrenue 3amau mo teme «OIHOMEPHBIH MACCHBY 1 https://resh.edu.ru/subject/19/8/

29 CopTupoBKa BEIOOPOM 1 https://resh.edu.ru/subject/19/8/

30 Pemrenue 3ama4 o reme «OHOMEPHBINA MacCHB) 1 https://resh.edu.ru/subject/19/8/

31 CocraBiieHHe ¥ OTJIaJIKa MPOrPaMM, COJAEPIKAIINX THITOBBIE 1 https://resh.edu.ru/subject/19/8/
ITOPUTMBI 00pa0OTKH JaHHBIX

32 CocraBiieHHe ¥ OTJIaJIKa IPOrPaMM, COJEPIKAIINX THITOBBIE 1 https://resh.edu.ru/subject/19/8/
ITOPUTMBI 00pa0OTKH JaHHBIX

33 CocraBiieHHe ¥ OTJIaJIKa IPOrPaMM, COJEPIKAIINX THITOBBIE 1 https://resh.edu.ru/subject/19/8/
ITOPUTMBI 00pa0OTKH JaHHBIX

34 O606maromuii ypok mo Kypcy «KoMITbITEPHOE MOJETHPOBAHIE» 8 1 https://resh.edu.ru/subject/19/8/
Kjacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0
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YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmmoreka mudpoBoro obpazoBaTeabHOro KoHTeHTa: cat — URL:
https://educont.ru/ - TekcT: 3K TPOHHBIH.

POII: caiitr — URL.: https://resh.edu.ru/subject/19 - TekcT: 37K TPOHHBIIA.

Sxmacc: caiir - URL: https://www.yaklass.ru/p/informatika - Tekct: 3JeKTpOHHBIIA.
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