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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «KommbroTepHOE MOJEIMPOBAHHE» HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBAHMI K pe3yIbTaTaM OCBOCHHS
OCHOBHOHM 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO O0ILEro o0pa3oBaHMs, NPEIACTABICHHBIX B
dI'OC COO, a takxe peaepanbHOi pabodeil mporpaMMbl BOCITUTAHHUS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA
«KOMIIBIOTEPHOE MOJEJINPOBAHUE»

e (dopmupoBaHre HHPOPMAIMOHHON KYJIbTYphl MIKOJIbHHKA, MOJ KOTOPOM MOHUMAETCS
yYMEHHeE IeJICHAIIPaBIeHHO paboTaTh ¢ MH(pOpMaLel 1 UCIOIBb30BaTh TS 3TO PA3IUYHbIC
TEXHUYECKHE y YCTPOICTBA;

L4 o6yquI/Ie CUCTCMHOMY MMOAXOAY K aHAJIN3Y U UCCICIOBAHUIO CTPYKTYPhBI U B3aUMOCBsI3¢ei
I/IH(i)OpMaIII/IOHHI)IX O6”I>GKTOB, KOTOPBIC ABJIAKOTCA MOACIIAMHU PCAJIbHBIX O0OBEKTOB H
IMponeCCoOB;

® PpPAa3BUTHC OIICPAIMOHHOI'O MBINUICHUSA, TBOPYCCKOI'O M IIO3HABATCIIBHOI'O IMOTCHIHUAJIA
IOKOJIbHUKA, €TI0 KOMMYHUKATHBHBIX CIIOCOOHOCTEH C MCIOJIB30BaHHEM I 3TOro
I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TCXHOJIOFI/Ifl;

® pa3BHUTHE ATOPUTMHUYECKOTO MBIIUICHHUS IKOJIbHUKA, POPMHUPOBAHUE AITOPUTMUIECKOM
KYJIBTYpBbI yJallluxcs;

e (opmupoBaHHe YMEHHI (opManu3aluu U CTPYKTypUPOBaHUs HH(OPMALIUK;

e (opMHpOBaHNE HABBIKOB IPAMOTHOM pa3pabOTKu MOJEIeH.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA
«KOMIIBIOTEPHOE MOJEJINPOBAHUE»

VYueOHslii kypc «KoMIbIOTEpHOE MOJIEITMPOBAHUE» B OCHOBHOM 00IIEM 00pa3oBaHUH
OTpaxxaer:

e CYIIHOCTh KOMITBIOTEPHOIO MOJEIUPOBAHHS, M3YYArOIIETO0 BO3MOXKHOCTH aBTOMATH3aIMH
UH()OPMAIIMOHHBIX MTPOIIECCOB B PA3JINYHBIX CUCTEMAX;

e OCHOBHBIC O0JIACTM MPUMCHEHHS] KOMIBIOTEPHOTO MOJCIMPOBAHUS, TIPEKIEC BCErO
MH()OpPMAIIMOHHBIE TEXHOJIOTHH;

e MEXIMCHMIUIMHAPHBIN XapakTep HH(OPMALMOHHON AESITETbHOCTH.

Kypc 3akmagpiBaeT OCHOBBI IMOHMMAaHMs TNPUHIMIOB (QYHKIMOHUPOBAHUS |
HCII0JIb30BaHUA KOMHI—;I—OTepHOI\/'I Fpa(l)I/IKI/I KakK HeO6XOHI/IMOFO HHCTPYMCHTA JOCATCIBbHOCTHU
yenoBeka. OCHOBBI AITOPUTMHU3ALUU M MPOTPaMMHUPOBAHUS, OCBOCHHBIE OOYUYaIOLIUMUCS MpU
U3y4YCHUH Kypca, HaXO/IST MPUMEHEHUE KaK B paMKax 00pa30BaTeIbHOTO Mpoliecca MPH H3yICHUH
APYyrux nmpeaMeETHbIX O6J'IaCTeI71, TaK U B UHBIX )XKU3HCHHBIX CUTyallUsaX, CTAHOBATCA 3HAYMMBIMU
s GOPMHPOBAHMS — KadeCTB  JIMYHOCTH, T.€. OPUCHTUPOBaHBI Ha  (OPMUPOBAHUE
METaINpeIMETHBIX U JINYHOCTHBIX Pe3yIbTaTOB O0YUCHHS.

VueOnsii kypc «KOoMIBbIOTEpHOE MOJEIMPOBAHME» B OCHOBHOM OOIIEM 00pa30BaHUH
UHTETPUpPYET B cebe:

e TCOPETHYECKHE OCHOBBI KOMITBIOTEPHBIX HAyK, BKIIOYas OCHOBBI TEOPETHYCCKON

UH(POPMATUKU U IPAKTUIECKOTO IPOTPAMMHUPOBAHUS, U3JI0KEHNE KOTOPBIX OCYILECTBIISACTCS

B COOTBETCTBHH C NMPUHIUIIOM THIAKTUYECKOH CIIMpAIN: BHAYAJIC OCYIIECTBISICTCS o0Iee



3HaKOMCTBO OOyYalOIIUXCs C MPEAMETOM M3YUEHUs, MpeArnoaraonee yu4€T HMEroIIerocs y
HUX OIIBITA; 3aTEM MOCJIEAYIOIEe Pa3BUTHE U 00OTAIIEHHE MTPEIMETa U3YUEHUs, CO3atolIee
MPEMTOCHUTKY JIJIsl HAYYHOTO 0000IIEHUS B CTapIINX KIIACCaX;

e UH(OPMAIMOHHBIE TEXHOJOTMM KaK HEOOXOAWMBIM HHCTPYMEHT MpPaKTHYECKH Jt000i
NEeSITeIbHOCTH M OJHOTO M3 Hauboliee 3HAYMMBIX TEXHOJOTHYECKUX JIOCTHIKCHUH
COBPEMEHHOM LMBUIN3ALINY.

Hemn u 3amaum uzyuyeHus: kypca «KommbploTepHOE MOJEIMPOBAHHE» Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus OIPEAENSIOT CTPYKTYPY OCHOBHOTO COJEp>KaHUS Y4eOHOTro
Kypca B BU/JIE CIEAYIOIIUX TEMAaTUYECKUX Pa3ieloB:

1) wmHdOpMaIMOHHBIC TEXHOJIOTHH (KOMIIBIOTEpHAs rpaduka).
2) anropuTMbI U TPOrPaMMHUPOBAHKE;

OO0s3aTenbHass 4YacTh y4eOHOTO IJIaHA WPUMEPHOW OCHOBHOW 00pa3oBaTElbHOM
porpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs HE MPEIyCMaTPUBAET O00s3aTEIbHOE H3y4YEHUE
kypca «KommnbelorepHoe MojenupoBaHue» B 5-9 knaccax. Bpemss Ha naHHBIE  Kype
00pa3oBaTeNbHONW OpraHM3allMe BBIACICHO 3a CU€T 4YacTH y4eOHOro IuiaHa, (GopMupyemoit
y4acTHUKaMU 00pa30BaTEIbHBIX OTHOIICHHIA.

VYuebublii kypc «KommbroTepHOE MOJEIMPOBAHUE) BKIIOYACT B ce0sl M3y4yEHHUE IATH
HE3aBUCHMBIX JpYyr OT apyra Monyieil: B 5 kiacce - «KommnbrorepHas rpadpuka» (17 yacoB) u
«[IporpammupoBanue B cpene JloroMups» (17 vacoB), B 6 kinacce — «KoHcTpyupoBanue u
porpaMMupoBaHue po6otoB» (17 yacoB) u «AdropuTMu3anus U NporpaMMHpPOBaHUE B Cpele
nporpammupoBanus «Pob6or» (17 yacos), B 7 kiacce — «Havana nporpaMMUpoOBaHUsI Ha S3bIKE
IporpaMMUpOBaHus 0o0mIero Ha3HaueHus» (34 4Jaca), B 9 kitacce — «SI3bIK IporpaMMUpPOBaHUS.
Amnanu3 anroputMoBy (34 daca).



COILEPKXAHUE OBYYEHUSA
5 KUIACC

Monyab «KoMnbioTepHas rpagpuka

Mertoab! npescTaBiieHus rpaduyeckux U300paxeHni.

PactpoBas rpaduka. JlocromHcrtBa pactpoBoi rpapuku. OcoOEHHOCTH PacTPOBBIX
PEaKTOPOB.

dopmaTtsl TpaduuecKkux (Hanion

PactpoBbie ¢Qopmarel. Mertoasl cxaTus rpaduyeckux JnaHHbIX. CoxpaHeHHe
n300pakeHNii B CTaHIAPTHBIX Qopmarax, a TaKKe COOCTBEHHBIX (opmarax rpadudecKux
nporpamm. [IpeodpazoBanue ¢aitioB u3 0MHOTO popmaTa B IPYTrou.

MoHTaX U ynydlieHne 1300pakeHUi B IporpaMme pacTpoBoit rpaduxu Gimp.

Pabouee oxHo mporpammbl Gimp. OcoGeHHocTH MeHo. Pabouee mose. Opranusanus
naHenau UHCTpyMeHTOB. Ilanens cBoiictB. Ilanenu — BcmomorarenbHble OkHa. IIpocMoTp
n300pakeHust B pasHoM maciiradbe. CTpoka COCTOSHUS.

Beinenenue obnacrei

[Tpobnema BIAEIEHHS 00JIACTEH B paCTPOBBIX MTpOTrpaMMax. Vcrob30BaHue pa3IHIHbIX
MHCTPYMEHTOB BblaeneHus: Obnacte, Jlacco, BonmeOnas nanouka. [lepemenienue u usmeHeHue
rpaHuibl  BelaeneHus. [IpeoOpasoBanust Haja  BblAeNeHHON oOnacteio.  KaapupoBanue
M300paxeHusl.

OcHOBBI pabOTHI CO CIOAMU

[Tonsarue cnos. Onepanuu Haj CIOSMU: yJalleHHe, epeMelleHre, MaciiTabupoBaHue,
BpallleHHe, 3epKaJIbHOE OTpaXKeHHUe, 00beAMHEHHE.

PucoBanue u packpaiiiBaHue

Bri6op ocHoBHOTO M (poHOBOTO IBETOB. VCTONB30BaHWE WHCTPYMEHTOB PHCOBAHMS:
KapaHJaiia, KHCTH, JJAaCTUKA, 3JIMBKH, TPaJINEHTA.

TonoBas koppekuus

[lonaTne TOHOBOTO JHManazoHa w300paxeHus. ['paduk pacmpeneneHust SPKOCTEeH
nukcened (rucrorpamMma). I'mcTorpamMma CBETJIOTO, TEMHOIO M TYCKJIOrO H300pa)KeHHM.
OcHoBHas 3a/1a4a TOHOBOW KoppeKnu. KoMaHp1 TOHOBOI KOppEeKIUH.

L{BeTOBast KOPPEKIHS

B3aumocBs3p 1BeToB B n300pakeHuu. Ilpuniun nsetoBoil koppekuuu. Komanisi
[IBETOBOM KOPPEKIIUHU.

Perymumpoanue ¢otorpaduii

Metonas! yerpanenus nedextos ¢ ¢pororpaduit. OcBeriieHue 1 3aTeMHeHne GparMeHTOB
n300paxeHuit Bpyunyo. [loBbllieHne pe3kocTu n300paxeHusl.

Pabota ¢ koHTYpamu

Ha3nauenue KOHTYpOB. DieMeHThl KOHTYpoB. PemakTupoBaHue koHTypoB. OOBoIKa
KoHTypa. [IpeoOpa3oBanue KOHTypa B I'paHMIly BbljeneHus. Mcrnonb30Banne KOHTYpOB 00pe3KH
Ui no6aBneHus pparmenta pororpaduu K WUTIOCTPALMU, CO3JJaHHOM B IPOrpaMMe PUCOBAHUS.

Moayasb «IIporpammupoBanue B cpeae JloroMupsny

3HakoMmcTBO co cpeaoit JloroMupsl. Co3anne U coxpaneHue npoekra. Mcnomnurens
Uepenamka. CKU. Ilone BBoma kxomana. Komanzawl ymnpaBieHus ABWKeHHEM UYepenamiku.



Komannper moBopota Uepenamku. Komanasr pucoBanus. PucoBanue guryp.

JInunas kaprouka Yepemamxku. Pabdora ¢ Ilonem ¢opm. 3anonnenune PabGouero moss
ortuckamu popm. Coznanue n1eKoparuii MUKpOMHUpA.

Anumanus. Kak 3amare nBwxenue. MoaenupoBaHHE NPSAMOJIUHEHHOIO JBUKEHUS.
Vihpasinenue KypcoM aBukeHus UYepenmamku. MopenupoBaHue JBHKEHHS 110  CIIOKHOHU
tpaekropuu. Cyrb anumanuu. Komanna cmensl popm Yepenamku. MoaenupoBaHue JIBUKEHUS
co cMeHo# (popM. MoaenrpoBaHue TPAaCKTOPUHU ABHIKEHHS ¢ IOBTOPSIOLUIMMCS (pParMEHTOM.

Cozpanue nporpamm Uit depenamiku. Ilomsarne nporpammsl. Hasnauenue Jlucra
nporpamM. Pabota ¢ Jlucrom mporpamm. I[Ipumeps! nporpamm. HasnHaueHue o0s3aTenbHbIX
yacteil mporpammbl. IlpaBuna odopmienust nporpamm. CocCTaBiieHHE MPOrPaMM pPHUCOBAHUS
rpapuueckux o0bekToB. KoMaHna opraHu3aniy KOHEYHOTO HMKJA. Telno IHKiIa B mporpaMMe.
Otanbl CO3JaHUSl MYJIbTUIUIMKALIMOHHOTO CHOKeTa. JlaTyuKu, OINpeAessioue COCTOSHUE
UYepenamku. Jlatuuku Ui u3MeHeHMs cocrosiHus Yepenamku. MHCTpymMeHT yrnpaBieHus
cocrossHueM Yepenamku — 6eryHok. Co3nanue OeryHkoB. JlaTunk ciydaifHbIX YuCedl.

6 KJIACC

Mopnyab «KoHcTpyupoBaHue H IPOrpaMMHpPOBaHKNe POOOTOB)»

PobOotoTexHnka — Hayka O pa3pa0OTKe M MCIIOJIb30BAaHUM AaBTOMAaTHU3UPOBAHHBIX
TEXHUYECKUX CHUCTEM. ABTOHOMHBbIE pOOOTBI M  aBTOMATU3UPOBAHHBIE  KOMILIEKCHI.
Muxkpokontposiep. Curnan. OOpaTHasi CBsi3b: HOJTYYEHHE CUTHAJIOB OT LU(POBBIX JAaTYUKOB
(kacaHusi, pacCTOSIHUSA, CBETA, 3ByKa U JIp.

ABTOHOMHBIE ABMXKYIIHECS poOoThl. VcronHuTenbHbIE yCTpOlicTBa, naTunku. Cuctema
koMaHs pobota. KonctpympoBanue pobOota. MoaenupoBanue poOoTa mapoi: HCIOJHUTENH
KOMaH/J U yCTPOUCTBO yIpaBieHus. PydyHoe U mporpaMMHOe yIpaBlieHuE poOOTaMHu.

[Ipumep yuebHOM cpeapl pa3pabOoTKU IPOrpaMM yNpaBICHUs IBUKYILIUMUCS pOOOTaMU.
ANTOpUTMBI yIIpaBlI€HUs ABWXKYLIMMHCA poOoTamu. Peanmuzainust alropuTMoB "IBH)KEHHE 10
npensaTcTBUs", ""cieoBaHNE BJIOJIb IMHUU'" U T.II.

AHanmu3 anropuTMoB JieficTBuii poOoToB. McmblTaHue MexaHu3Ma po0OoTa, OTJiajiKa
pOTrpaMMbl YIIpaBJIeHUs pOOOTOM.

MeTtoabl co3/laHusl U OMMCAHUS MOJieNiel Ha OCHOBE KOHCTpykTOopa Lego MindStorms u
cpensl nporpammupoBanus NXT Programming. CoctaB koHcTpykTOopa. KoHcTpykuus u pyHKIuN
mukporporeccopHoro 61oka NXT. [loaroroBka k pabore mukpomporieccoproro 6moxka NXT.
Ha3zHaueHnne naT4MKOB M CBETOBBIX HMHAMKATOpPOB. (CoO3/1aHUWE OCHOBHBIX KOHCTPYKIUI
(Bpamaromuecs MEXaHU3MbI, MEXaHU3MBI iepeadn ). KoHcTpyrpoBanune Mojieneit mo oopasiy.

Cpena nmporpammupoBanuss NXT Programming. Bsi6op pexuma mporpaMMupOBaHHUS.
Pexum «porpammuct - ympasineHue». IlogkmtoueHune u pabora ¢ MH(PaKpacHbIM MOPTOM.
3arpyska nporpamMm B MukpornpoueccopHsiii 010k NXT. CoxpaneHue nporpamm.

JIluHeiiHble mporpamMmbl  ympaBieHuss poOoramu. IlonkimtoueHue MoTOpa K
Mukpormnpoueccopuomy 0noky NXT. Vmpasnenne motopom. Monauduxatopsl. HM3menenue
MOIIIHOCTU MOTOpa. CBETOBOM MHIMKATOp, MOAKIIOUYEHHE K MUKpoIpoleccopHoMmy Oioky NXT
JlaTunku KacaHHs U OCBEIICHHOCTH, MOJKIIIOUEHHE JTaTYMKOB K MHUKPOMPOIIECCOPHOMY OJIOKY
NXT. I'pynna komann Xmou. Co3nanve MoJened W JUHEWHBIX MOpOorpaMM YIPaBIEHUS C
MCII0JIb30BaHUEM KOMaH I rpymnmnsl JKau.

PasBerBisromuecs: nmporpammsl yrpasieHus: podoramu. ['pynna xomang CTpyKTYpBI.
Crpykrypsl BerBnenusi. Bersnenne OcBeniennoct. Bersnenue Kacanus. Co3ganue moaenei u



IPOTrpaMM Pa3BETBIAIOLIEHCS CTPYKTYPBI.

[uknuueckue mporpammbl ynpasieHus podotamu. CtpykTypsl Llukibel. CTpyKTYpsI
ITepexonpl. [ukn Kacanue. I{ukn OcewmenHocts. Lukn ¢ mapamerpom. Ilepexonbl u MeTKu.
Coznanue Mojenel ¥ nporpaMM LHUKJINYECKON CTPYKTYPBI.

Co3nganue poOOTOB, pEIIAIONIMX IMOCTaBJICHHBIC 3a1aud. POOOT — UTpoBOil aBTOMAT.
Po6ot — ¢yrbonuct. TBopueckas padora.

Moayib «AJrOpUTMH3ANUA U MPOrpaMMHUPOBaHNe B cpee nporpaMmmupoBanust «Podor»

[Tonarue ucnonuurens. Hedopmanehble u GopmanbHble ucnonHuTeadn. CocTosHus,
BO3MOYHBIE OOCTAHOBKM M CHCT€Ma KOMAaHJ HCIOJHUTEINS; KOMaHJbI-IPUKa3bl U KOMaHJbI-
3aIpPOCHI; OTKAa3 UCIIOIHUTEIIA.

VY4eOupiii ucnonuutens PoOor, kak npumep QopmanbHOoro wucnogxutens. Ero
Ha3Ha4Y€HHeE, CpPeJla, PeXKUM paboThl, CUCTEMA KOMAH/.

ANTOpUTM KaK IUIaH yNPaBICHUs UCTIOIHUTEIEM (MCIIOJHUTENSIMU). AJITOPUTMUUECKHMA
A3bIK (SI3BIK IPOrpaMMUPOBaHUs) — (GOpPMaIbHbIN A3BIK IJIs 3anKcH alroputMoB. [Iporpamma —
3allACh AJITOPUTMa HA KOHKPETHOM QJITOPUTMHUYECKOM s3bIke. KommbroTep — aBTOMaTH4ecKoe
YCTPOMCTBO, CIIOCOOHOE YHPAaBIATh 10 3apaHee COCTABICHHOH MporpamMme HCHOJHHUTEISIMH,
BBITNOJIHAONIMMY KOMaH/bl. [IporpaMMHOe yrpaBieHUE UCIIOIHUTEIIEM.

JInnenHble arOpUTMBI.

ANropuTMHUYECKHE KOHCTPYKLUHU, CBSA3aHHBIE C IIPOBEPKOM YCIIOBMIl: BETBICHUE U
IIOBTOPEHHUE.

Konctpykius «BeTBieHUE». YCIOBHBIM oOmepaTop: MOJHAs M HemoJiHasg (OpPMBL.
BeinonHenne v HEBBINOIHEHNE YCIOBUS (MCTUHHOCTD U JIO)KHOCTh BBICKA3bIBAHUA).

KoHCTpyKIHsl «IIOBTOPEHUS»: LMKIBI C 3aJaHHBIM YHCJIOM ITOBTOPEHHM, C YCIOBHEM
BBIIIOJIHCHMUSL.

3anuce aNnropuTMUUECKUX KOHCTPYKLIUHI B cpesie mporpaMMupoBanust Robowin.

CocraBieHue alropuTMOB I10 YIIPaBJIEHUIO UCTIONHUTENEeM PoOoT.

[Ipocreiimme npueMbl IUATOrOBOM OTJIAaJKH MporpaMM (BBIOOp TOYKM OCTaHOBA,
MOIIIArOBOE BBHIMIOJTHEHNE).

Pa3paboTka anroputMoB: pazoreHue 3aJauM Ha [10/13a/1a4H, TOHITHE BCIIOMOTaTeJIbHOTO
anropuTMa.

7 KIIACC

Monyab «Havyaja nporpaMMupoOBaHus Ha sI3bIKE POrPAMMHUPOBAHUSA 0011ero
HA3HAYECHUSD

S3pIk nporpammupoBanus. CucTeMa NporpaMMHUPOBAaHUSA: PEJAKTOP TEKCTA IPOrPAMM,
TpaHCIATOP, OTHaauuK. CpencTBa CO31aHNs U BBIIIOJIHEHUSI IPOTPAMM.

IlepemeHHasd: uMsA M 3Ha4YeHHE. THUIBI IEPEMEHHBIX: LEJbIE, BELICCTBEHHbIE U
CHUMBOJIbHBIE.

@yHKIMK BBOJA U BbIBOAA. [IporpaMMupoBaHne TUaaoroB ¢ KOMIIBIOTEPOM.

Oneparop npucBauBanusi. CTaHIapTHbIE QYHKIHUU S3bIKa IPOTPAMMHUPOBAHMUSL.

Onepanuy Heno4YrCcIeHHOrO JECIICHUS.

Jlunelinas 3anmuch apuPMETHICCKUX BBIPAKESHUN.

VYcnoBHBIN onepaTop: moyiHas M HenoidHas (opmbl. IIpocTeie U COCTaBHBIE YCIOBHSL.



3anuch COCTaBHBIX YCIOBUI.
Oneparop nukia FOR (1ukia ¢ 3aJaHHBIM YUCIIOM ITOBTOPEHUH)
3anuce aNrOpUTMHUECKUX KOHCTPYKIMH Ha s3bIKe MporpaMMupoBaHus. Pa3paborka
QITOPUTMOB U IIPOTPAMM.
[Tpumeps! 3a1a4 00pabOTKH JaHHBIX:
® HAaXOXXICHHWE MUHUMAIBHOTO U MAKCUMAaJIBHOT'O YHCIIA U3 ABYX, TPEX, YETHIPEX JaHHBIX
qHCen;
® HaxXxOX/CHHE CYMMBI, IIPOM3BEACHHS DJJEMEHTOB JIaHHOW KOHEYHOH YHCIIOBOM
MOCTIeI0BATEIbHOCTH;
3HAKOMCTBO C QJTOPUTMaMH pEIICHHs 3TUX 3aj1ad. Peanmzanuy 3TUX ajlropuTMOB B
cpeze mporpaMMHUPOBaHUSI.
OTtnazaka v TECTUPOBAHHUE TPOTPAMMBEI.
[Mpocreiimue npueMbl IUAJOTOBOW OTJAIKU IPOTrpaMM (BBIOOp TOYKM OCTaHOBA,
HIOIIaroBOE BBITIOJIHEHHUE, IPOCMOTP 3HAYCHUI BEIWYHH, OTIIaJOYHbIH BBIBON).

9 KJIACC

Mopayb «$13bIK IpOrpaMMUpPOBaHUsA. AHAJIHU3 AJITOPUTMOB)

OOpaGoTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) II€pPEMEHHBIE.
[TocumBosbHast 00paboTka cTpok. [1ocU€T UacTOTHI MOSABIEHUS CUMBOJIA B CTpOKe. BCTpoeHHbIe
byHKLuu 17151 00pabOTKH CTPOK. AHAIM3 CUMBOJIBHBIX CTPOK.

Omnpenenenre BO3MOXKHBIX PE3yJbTaTOB padOThl aaropuTMa MpU JaHHOM MHOKECTBE
BXOJIHBIX JAaHHBIX, ONpEAENIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, NPUBOJAMIMX K JaHHOMY
pe3yibTary.

Onpenenenre BO3MOXHBIX PE3yJIbTaTOB padOThI MPOCTEHIINX aITOPUTMOB YIIPaBICHUS
UCTIOJIHUTENISIMU M BBIUUCIIUTENIBHBIX aJTOPUTMOB. OnpejesieHHe MCXOJHBIX JAHHBIX, IPH KOTOPBIX
aJITOPUTM MOXKET AATh TpebyeMblil pe3yibTarT.

dopMalIbHOE UCTIOIHEHHE NTPOCTOTO AITOPUTMA, 3aIIMCAHHOTO HAa €CTECTBEHHOM S3BIKE.
Coznianue nUHEHHOro anropuTMa AJis GOpMalbHOIO HCIOIHUTENS C OTPAaHUYEHHBIM HAOOpOM
KOMaH]1, BOCCTAaHOBJIEHNE UCXO/IHBIE IaHHbIE JINHEHHOTO alIrOpUTMa M0 pe3yabTaTaM ero padoThl.

AHanu3 anropuTMa s KOHKPETHOTO HCHOJHUTENS C (PUKCHUPOBaHHBIM HaOOpOM
KOMaH[I.

Pa6ora c¢ caiinamu. CuutbiBaHue u3 (aiia JaHHBIX, MPEACTAaBICHHBIX B BHUJE
JIBYMepHbIX Tabnui. OOpaboTKa JaHHBIX, IPEJICTABICHHBIX B TAOJIMYHOM BUJE.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «KOMIIBIOTEPHOE MOAEJIMPOBAHUE»

W3yuyenne kypca KommbpioTepHoe MoaenupoBaHue B S5 Kjlaccax HalpaBlIeHO Ha
JOCTHKEHHE OOYYalOIMMUCS CIEAYIOIUX JHYHOCTHBIX, METAlpEeAMETHBIX U MPEAMETHBIX
pe3yJIbTaTOB OCBOCHUSI y4eOHOT0 Kypca.

JIMYHOCTHBIE PE3YJIBTATBI
JINYHOCTHBIE pe3yJbTaThl MMEIOT HAINPABJIEHHOCTh HA pEIICHUE 3a/ad BOCIMTAHUS,
Pa3sBUTHS U COLMATIN3ALUH 00YUaIOIINXCS CPEICTBAMHU IIPEIMETA.
Ilampuomuueckoe 6ocnumanue:

e [[CHHOCTHOE OTHOLIEHHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAy4YHOMY
HACJIeIMI0; 3aMHTEPEeCOBAHHOCTb B HAYYHBIX 3HAHUAX O LUQPPOBOH TpaHChOpMaALUU
COBPEMEHHOT'0 O0IIECTBA.

/Jlyxoeno-upascmeennoe éocnumanue:

e OpHEHTalUs Ha MOpaJbHblE LIEHHOCTH W HOPMbI B CUTYyalUsIX HPAaBCTBEHHOI'O BBIOODA;
FOTOBHOCTb OLIEHUBATh CBOE MMOBEACHNUE U IIOCTYIIKH, & TAK)KE MIOBEJICHUE U TOCTYIKHU JIPYTHX
JIOZIEM C MO3MLIMKM HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMSI MOCIEICTBUMN
HOCTYIKOB; aKTUBHOE HEIIPUSTUE ACOLMATIbHBIX HOCTYIKOB.

I'pasicoanckoe éocnumanue:

e [IPEACTaBIEHUE O COLMAIbHBIX HOPMAax M MPaBWIAX MEXKIUYHOCTHBIX OTHOILIEHUI B
KOJIJIEKTHBE, B TOM YHCJIE B COLIMAIBbHBIX COOOIIeCTBAX; COOMI0IEHIE TPAaBUI O€30M1aCHOCTH;
OpHUEHTAIUs] Ha COBMECTHYIO JESTEIbHOCTh IMPU BBINOJHEHUM y4eOHBIX, O3HABATEIbHBIX
3aJa4, CO3JaHNN YUeOHBIX TPOEKTOB; CTPEMIIEHHE K B3aMMOIIOHMMAaHHUIO U B3aUMOIIOMOIIH B
nporecce Tol y4eOHOM AesITeNbHOCTH; CTPEMIIEHHE OLIEHUBATh CBOE MOBEJCHHUE U TOCTYIIKU
CBOMX TOBapHIled C MO3UIMH HPABCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHHUSA
IIOCJIEJICTBUM ITOCTYIIKOB.

Ilennocmu nayuno2o nosnanua:

e HajguuMe TMpeacTaBieHud 00 uHPoOpManuM, HHQOPMAIMOHHBIX  Ipoleccax H
MH(OPMALIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO pa3BUTHUS
HayKd U OOIIeCTBEHHON MPAaKTUKU; HHTEpeC K 00YYCHHIO U MO3HAHUIO; TF0003HATEIbHOCTD;
CTpeMJIEHHE K caM000pa30BaHuUIO;

e Hanuuue 0a30BBIX HABBIKOB CAMOCTOSITENIbHON pabOThl C yYeOHBIMU TEKCTaMH, CIIPAaBOYHOM
JUTEpaTypoid, pa3HOOOpa3HBIMH CpeACTBAMU HH(OPMAIMOHHBIX TEXHOJIOTHH, a TaKxke
YMEHUS CAaMOCTOSTEIIHO ONPEIEIISATh LIeNTU CBOET0 00yUeHUsl, CTaBUTh U (POPMYIINPOBATH IS
ceOss HOBBIE 33/7a4M B yu&Oe W MO3HABATEIbHOM MAEATENbHOCTH, pa3BUBaThb MOTHUBBI U
MHTEPECHI CBOEH MTO3HABATEIBHOU JIEATEIbHOCTH.

Dopmuposeanue Kyiomypol 300p06bs:

e yCTAaHOBKa Ha 3JI0pOBBbIIl 00pa3 *U3HH, B TOM YHCJIE M 33 CUET OCBOCHMS U COOIIOJCHUS
TpeboBaHuil 6e3onacHoi skcrryaTauu cpeacts UKT.

Tpyooeoe socnumanue:

e UHTEpEC K MPAKTHUECKOMY U3ydeHHUIo Tmpodeccuid B cdepax mnpodeccunoHaIbHON
JeSITEIbBHOCTH, CBSI3aHHBIX C MPOrPaMMUPOBAHUEM U HHPOPMAITMOHHBIMHU TEXHOJIOTUSMHU.
Aoanmayusa o0yuarouie2oca K U3MEeHAUWUMCA YCI06UAM COUYUATbHOU CPeObl:

e OCBOEHHME OOYy4YalOIIMMHUCA COLMAIBHOIO ONbITa, OCHOBHBIX COLMAIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYIIEH IesITeIbHOCTH BO3pacTa, HOPM M TMPABMJI OOILECTBEHHOTO
noBeJeHus, (GOpM COIUATBHONW >KU3HU B Tpynmax M cooOIiecTBax, B TOM 4YHCIE B



BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINPEAMETHBIE PE3YJIbTATDBI

MertanpeameTHble  pe3yabTaThl  OCBOGHMSI  O0pa30BaTEIbHOW  MPOrpaMMbl IO
KoMIbloTepHOMY  MOJCIHUPOBAHUIO OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU  YICOHBIMH
JIEUCTBUSIMU — MTO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISTUBHBIMH.

YHuBepcaibHbIe NO3HABATEIbHBIE 1 CTBUS
ba3zoewie nozuueckue oeiicmeusn:

e yMEHHE KIAacCU(UIMPOBATh, CAMOCTOATEIHLHO BHIOMpATh OCHOBAHUS U KPHUTCPUH IS
KJIaCCU(UKALIMU, yCTAaHABIMBATh NPUYUHHO-CICICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKHE
paccyXIeHus, AelaTh YMO3aKIIIOUEHUS U BBIBObL;

e YMEHHE CO3/1aBaTh, IPUMEHSTH U MPEOOPa30BBIBATh 3HAKU U CUMBOJIBI, MOJCIIU U CXEMBI IS
pelieHus yueOHbIX U MO3HABATENIbHBIX 33/1aY;

e CaMOCTOSATEILHO BBIOMpATh CHOCOO pemreHuss y4eOHOW 3amaaun (CpaBHHBATH HECKOJIBKO
BapUaHTOB pEILICHUS, BHIOMpAaTh HauOoJee MOIXOAALUMA ¢ YYETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).
ba3zoesvie uccnedosamennvckue oeiicmeusn:

e (GopMyIMpPOBAaTh BOMPOCHI, (PUKCUPYIOIIUE PA3pbIB MEXKIY PEATbHBIM U >KEIATEIbHBIM
COCTOSTHUEM CUTYAIlMH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATH HCKOMOE U JIAHHOE;

e OICHUBAaTh MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpPMAIMH, TOIY4YEHHOHM B X0Je
UCCIICJIOBAHUS,

e IPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIIee Pa3BUTHUE MPOLIECCOB, COOBITHI U MX TTOCTIEACTBUS
B AHAJOTUYHBIX WJIM CXOJHBIX CHUTYyaIlUsX, a TaKXE BBIJIBUTATh MPEANOJIOKEHUS 00 WX
Pa3BUTHHU B HOBBIX YCJIIOBHSIX U KOHTEKCTaX.

Paboma c ungpopmanueii:

e BBIBIATH AePUIHUT WH(GOPMALIMU, JAAHHBIX, HEOOXOAMMBIX [JISl PEHICHUS IOCTABICHHOM
3a/1a4u;

e TPUMEHATH OCHOBHBIE METOJbI MU MHCTPYMEHTHI MpPHU TOUCKE U OTOOpe HH(pOpMAIUH U3
HMCTOYHHMKOB C YUETOM MPE/JI0KEHHON yueOHOM 3a1aun 1 3aJaHHBIX KPUTEPHUEB;

e BBHIOMpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBaTh M HHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IUYHBIX BUIOB U (DOPM Mpe/ICTaBICHNUS,

e OIEHUBATh JOCTOBEPHOCTh MH(OpPMALMU TO KPUTEPHSIM, MPEITOKEHHBIM YUUTETIEM WIH
chopMyTUPOBAaHHBIM CAMOCTOSTEILHO;

e 3aMIOMUHATH U CHCTEMATU3UPOBATh HHPOPMAIIHIO.

YHuBepcaibHble KOMMYHHKATHBHbBIE 1eliCTBUS
Obwenue:

e COIOCTAaBJIATH CBOM CYXKJCHHS C CY)KIECHUSIMHU JPYTUX YUaCTHUKOB JUAora, 0OHapyKUBaTh
pa3ianyne U CXOJICTBO MO3ULINN;

e MYOJUYHO MPEJCTABIATH PE3YIbTAThl BHIMOIHEHHOTO OIBITA (3KCIIEPUMEHTA, UCCIIEIOBaHMS,
IIPOEKTA);

e BBIOMpaTh popMaT BBHICTYIJICHUS C YUETOM 3a7ay NMPE3EHTAIMN U OCOOCHHOCTEN ayaAUTOPHH
U B COOTBETCTBUU C HUM COCTABJISITH YCTHBIE M MUCBMEHHBIE TEKCTHI C MCIOJIb30BaHUEM
WJUTIOCTPATUBHBIX MaTE€pPUAIIOB.

Coemecmuasn deamenpbHoCmy (COMpyoHUYECME0):
e T[IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBUAYAIbHON pabOTHI mpHu



pelIeHnN KOHKPETHOM Mpo06IeMbl, B TOM UKCIIE IPU CO3/IaHUH HUH(POPMALIMOHHOTO IPOAYKTA;
NPUHUMATH I€JIb COBMECTHOM HH(POPMAIMOHHON NEesATENBHOCTH 1Mo cOopy, 00paboTke,
nepenave, ¢dopManusanud UHPOPMAIUU; KOJUICKTUBHO CTPOUTH JACUCTBUA 10 €6
JOCTHKEHUIO: paCIpeseNsTh pPOJIM, JOTOBAPHBATHCSA, OOCYXKIAaTh MPOLECC U PEe3ysbTaT
COBMECTHOH paboTHI;

BBIMOJIHATH CBOIO 4YacTh paboThl ¢ HMHpoOpManueld win HMHPOPMAIMOHHBIM MPOIYKTOM,
JIOCTUIasi Ka4eCTBEHHOI'O pe3yibTaTa II0 CBOEMY HAIPABICHUI0 U KOOPAMHHUPYS CBOU
JICUCTBUSA C IPYTUMU YWIEHAMHU KOMaH/Ibl;

OLICHUBATh KaueCTBO CBOETO BKJIAAa B OOUIMI MH(MOPMAIIMOHHBIN MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUS;

CpPaBHUBATh pPE3YNbTaThl C MCXOAHOW 3aJaded M BKJIAJ KaXIOro 4YIEHAa KOMaH[IbI B
JOCTHKEHHUE PE3yIbTaTOB, pa3lesiaTh cepy OTBETCTBEHHOCTHU M MPOSBISATH TOTOBHOCTh K
MPEA0CTABIECHUIO OTYETA IEPE]T TPYIIION.

YHuBepcaiabHble peryJsiTUBHbIE AeiicTBUS

Camoopeanusayun:

BBISIBJIATh B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX MPOOIeMbl, TpeOYIOIIHNE PELICHHUS;
COCTaBJIAITh AJTOPUTM pEIIEHUs 3ajaud (WJIM €ro 4acTb), BbIOMpAaTh CHOCOO pelIeHus
y4yeOHOIl 3ajauum ¢ y4€TOM MMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh BbIOOP BapHaHTa PEIICHUs 331a4H;

COCTaBJIATh IUIaH JEHCTBMH (IUTaH peanu3aluy HAMEUYEHHOro alropuTMa pEeLIeHHus),
KOPPEKTUPOBaTh MPEIJIOKEHHBIH AJIrOPUTM C YYETOM IMOJIyYE€HUs HOBBIX 3HaHMM 00
M3y4aeMOM OOBEKTE.

Camoxonmpons (peghrexcus):

BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBALIMU U pedIIeKCUH;

YUUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEILICHUU
yueOHOM 3a/1a4uM, aJanTUPOBaTh PEIICHNE K MEHSAIOLIUMCS O0CTOATEIbCTBAM;

BHOCUTh KOPPEKTUBBI B JIEATENBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CUTYyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSAM.

ImoyuonanbHulil uHmMeNeKm:

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa, IOHMMATh MOTUBBI U HAMEPEHUS IpYToro.
Ilpunamue ceéa u opyzux:

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJHUPOBATh BCE BOKPYI AK€ B YCIOBHSX OTKPBITOIO
JocTymna K Ji'o0bIM 00bEMaM HHGOpMaIUH.

INPEJMETHBIE PE3YJIBTATBI
5 kaace

coOro/1aTh MpaBWiIa TUTHEHbI M OE30MacHOCTU IMpH padoTe ¢ KOMIBIOTEPOM M JIPYTHMMHU
BJIEMEHTaMH LU(POBOTO OKPY)KEHHs, MMETh IMpEJACTaBIEHHE O IpaBHiax Oe30MacHOro
nosesieHus1 B IHTepHeTe;

3aIycKaTh MPUKIIaJHbIE IPOrpaMMBbl (IIPUIIOKEHUS) U 3aBepIIaTh UX padoTy;

CO3/aBaTh M PEJAKTHPOBATh pPACTPOBBICE W300paKEHHs;, WCIOIB30BaTh WHCTPYMEHTHI
rpadu4ecKoro penakropa Ui BBINOJHEHHs orepauuid ¢ (parMeHTaMH H300pakeHus, a
UMEHHO:

O BBIACNATH (parMEeHTHl M300paKEHUH C HMCIOJIb30BAaHUEM PAa3IMYHBIX WHCTPYMEHTOB



(o6macTs, 1acco, BoJIeOHas TaIovuKa | JIp. );

O

nepeMeniaTh, 1y0IupoBaTh, BPAlaTh BBIJCICHHBIC 00JIACTH;

O

penakTupoBaTh (poTorpaduu ¢ UCIOIb30BAaHHEM PA3TUYHBIX CPEICTB XYI0’KECTBEHHOTO
oopmienus;

COXPaHSATH BBIICJICHHBIE O0JIACTH [T MOCIETYIOIIET0 UCIIOIb30BAHUS;

MOHTHPOBaTh GoTorpaduu (co3gaBaTh MHOTOCIOWHBIC JOKYMEHTHI);

packpaimBath Y€pHO-0eble A3CKu3bl U poTorpadum;

MPUMEHSTH K TEKCTY Pa3InIHbIC d3PPEKTHI;

BBINOJIHATH TOHOBYIO KOPPEKIIUIO (hoTOoTpadmii;

BBINOJIHATH IIBETOBYIO KOPPEKIHIO poTorpaduii;

©c O 0O 0O O O O

peryuupoBats pororpaduu;

NOSICHATh HAa IPUMEPAX CMBICI IOHITHH «aJITOPUTM», «HUCIIOJIHUTENbY», «IIPOrpaMma
YIIPABJICHUS UCIIOJHUTEIIEMY;

COCTAaBJIATh IPOTpaMMbl  JUIsL  YIPABJICHUS HUCIOJHUTEIIEM B  Cpele  OOBEKTHO-
OPHUEHTHPOBAHHOI'O ITpOrpaMMUpOBaHus «JIoroMups»;

COCTABJIAATh, BBINOIHATL BPYYHYHO M Ha KOMIIBIOTEPE HECIOXKHBIE AJIITOPUTMBL C
WCIIOJIb30BAaHNEM BETBIICHUM U LIMKJIOB JUIS YIIPABJICHUS UCIIOJHUTENEM Uepenamika.

6 KJacc

PacCKpbIBaTh CMBICI TOHSTHHA «UCIIOJHHUTENbY, «aJITOPUTMY», «IPOTrpaMMay, IOHUMas
Pa3HULLY MEXAY YIOTpeOJIEHHUEM 3TUX TEPMUHOB B OOBIIEHHOHN peuu U B MH(OPMATHUKE;
OIKCHIBATH AITOPUTM PEIICHUS 33/1a4K PA3IMYHBIMK CIIOCOOAMU;

COCTaBIISITh, BBHINIONHATH BPYUYHYIO MU Ha KOMIBIOTEPE HECIOXHBIE aJITOPUTMBI C
HICIOJIL30BAHUEM BETBJICHUN U IUKJIOB IJIsd YIPABJICHUA UCIIOJIHUTCIICM PO60T,

pPacKpbIBaTh CMBICI MOHATHH «MOJETBY», «MOJEIHPOBAHUE», OMPEACNATh BHJbI MOJEIEH;
OLCHUBAThb aICKBATHOCTb MOJACIN MOJCIUPYEMOMY O6T)€KTy " OeJIIM MOACTIUPOBAHUA,
COCTaBIISITh HECIIOXKHBIE ATOPUTMBI YIPABICHHUS HCIOIHUTENSIMHA U aHallM3a YHCIOBBIX
JAHHBIX C HCIIOJIb30BAHHEM OCHOBHBIX YIIPABISIONUX KOHCTPYKIIUH ITOCIIEA0BATEIHLHOTO
pPOrpaMMUPOBAHUS W 3alUCBIBATh HUX B BHJE MpPOrpaMM Ha BbIOpAaHHOM S3bIKE
mporpaMMHpOBaHNs; BBIIIOJIHATE 3TU IIPOrpaMMbl Ha KOMITIBIOTEPE;

AHAJIN3UPOBATH HpeI[HO)KCHHBIﬁ AJITOPUTM, HAPUMEP, ONPECACIATH KaKUC PE3YJIbTaTbl
BO3MOJHBI IIpH 3aJAHHOM MHOKCECTBC HCXOJHBIX 3Ha‘~I€HI/II71;

MOHMMATh, Kak MH(OpManus (JaHHbBIE) MPEACTABISAETCS B COBPEMEHHBIX KOMITbIOTEpaX U
POOOTOTEXHUUECKUX CUCTEMAX;

COCTaBJISITh HECTIOKHBIE TPOrPaMMBbI YIIPaBJICHHsS] aBTOHOMHBIMH poOOTaMHu B y4eOHOI cperne
U pa300patTh MpUMEPHI aJITOPUTMOB YIIPABJICHUS, Pa3paO0OTaHHBIMU B 3TOH cpejie.
AHAJIU3UPOBATE BIIUSAHUC [0)1185(310) 4 H3MepeHHI71 ¥ BBIYUCJIIEHUN Ha BEBIINOJHEHHE AJITOPUTMOB
yIpaBIeHUS peaTbHBIMU O0BEKTAMU (Ha IpUMepe YIeOHBIX aBTOHOMHBIX POOOTOB);
NPUBOJIUTH MPUMEPHI TOTO, KaK KOMIBIOTED YIPABISET Pa3IMuYHbIMU cucTeMaMu (poOOThI,
JeTaTebHble U KOCMHUYECKHE ammapaThl, CTAHKU, OPOCUTEIbHBIE CHCTEMBI, JBIKYIIHUECS
MOJIENU U Ip.);

HCIIOJIb30BaTh JaHHBIE OT IaTYMKOB, HAPUMED, JaTYMKOB POOOTU3UPOBAHHBIX YCTPOUCTB;
UMEThb TMpPEICTAaBICHHE O POOOTU3UPOBAHHBIX YCTPOHCTBAX M WX HCIOJIB30BAaHUU Ha
MMPOU3BOACTBC U B HAYYHBIX UCCIICAOBAHUAX.



7 kjaacc

pacKpbIBaTh CMBICHI TOHATHA «UCIOJIHUTEINb», «AJITOPUTM», <«IIporpamMmay», IOHUMas
pasHUILY MEX1Y YHOTPEOJIEHUEM STUX TEPMUHOB B OOBIICHHOM peud U B UHPOPMATHUKE;
OMKCHIBATh AITOPUTM PELICHUS 33J]a4l Pa3IU4YHbIMH CIOc00aMu, B TOM 4ucie B Buje OJI0K-
CXEMBI;

UCIIOJIb30BAaTh KOHCTAHTBHI U IEPEMEHHBbIE PA3IUYHBIX TUIOB (YHUCIOBBIX, JOTUYECKUX,
CUMBOJIBHBIX), @ TaKXKe COAEpXkalllu€ HUX BBIPAKEHUS, HCIOJIB30BATh ONEPATOP
IIPUCBAaUBaHUS;

UCTIOJIB30BaTh MPHU Pa3paboTKe MPOrpaMM JOTHYECKHE 3HAYCHHUS, OTIEPALIUU U BBIPAKEHHUS C
HUMU;

AQHAJIM3UPOBATh MPEJIOKEHHBIEC AITOPUTMBI, B TOM YHUCIIE ONPENENIATh, KAaKUE PE3yJIbTAThI
BO3MOKHBI IIPH 33JAHHOM MHOKECTBE UCXO/IHbIX 3HAYCHUH;

co3/aBaTh U OTJIAXXUBATh IPOrpaMMbl HAa OJIHOM M3 SI3bIKOB IIPOIPaMMHUPOBAHHUS OOILEro
HA3HAYCHHs, pPEaU3YIONINe HECIOXKHbIE alrOPUTMbl OOpPaOOTKM YHCIOBBIX JIaHHBIX
C UCIOJIb30BAHUEM LIMKIIOB U BETBJICHUM.

9 kJjace

COCTABJISITh JITOPUTMBI JUIsl pELICHUs YI€OHBIX 3a7a4 Pa3InYHbIX TUIIOB;

ONPENETATh PE3YJIbTAT BHINMOIHEHUS 3a/IaHHOTO aJITOPUTMA WIH €r0 (parMeHTa;
HCITOJIB30BaTh TEPMHUHBI «UCIIOJIHUTEIIbY, «AJTOPUTM», «IIporpamMMmay, a TaKKe MOHHMATh
Pa3HUILY MEXKIY YIOTpeOJIEHUEM STUX TEPMUHOB B OOBIJICHHON Peud U B UHPOPMATHUKE;
BBIMIOJHATh 0€3 HCIOJIb30BaHUSA KOMIIbIOTEpa («BPYUHYIO») HECIOXKHbBIE aJTOPUTMBI
YIPaBJICHUS] MCTIOJHUTEISIMIA U aHAJIM3a YMCJIOBBIX JAHHBIX, 3alIMCAHHBIE Ha KOHKPETHOM
A3bIK TPOrPAMMHUPOBAHMS C HCIOJIb30BAHUEM OCHOBHBIX YIIPABIAIOMIMX KOHCTPYKIUHN
MOCIIE0BATEIHHOTO MPOrpaMMUpPOBaHus (JIMHEWHasi TMporpamMma, BETBIEHUE, MOBTOPEHUE,
BCIIOMOTaTeNbHbIE aJITOPUTMBI);

COCTABJISITh HECJIOXKHBIEC AJITOPUTMBI YIPABICHUS HWCIOJIHUTEISIMH W aHAIM3a YHCIOBBIX
JAHHBIX C HCIOJb30BAHMEM OCHOBHBIX YIPABISIOIIMX KOHCTPYKIMI IOCIEI0BATEIbHOTO
NpPOrpaMMHUPOBAHUS W 3alUChIBaTh WX B BHJE TMPOrpaMM Ha BBIOpDAHHOM SI3BIKE
MIPOTrpaMMHUPOBAHUS; BBHITIOIHATE 3TH MPOTPAMMBI Ha KOMITBIOTEPE;

3aMyiChIBaTh Ha BBIOPAHHOM SI3BIKE MPOTPAMMHPOBAHHS apU(PMETHYECKHE U JIOTHYECKHe
BBIPKEHUS M BRIYUCIISITh UX 3HAYCHUSI.

AHATM3UPOBATh TPEATOKEHHBIA AITOPUTM, OMPEACNSATh BO3MOXHBIC Pe3ylbTaThl PabOTHI
MPOCTEHUININX AITOPUTMOB YIIPABICHUS HMCIIOJHUTEISIMU U BBIYHCIUTEIBHBIX aJTOPUTMOB.
OrnpenensaTh UCXOIHBIE TaHHBIE, PY KOTOPBIX AJITOPUTM MOXKET JaTh TPEOyEeMbIH pe3ybTar.
AHATM3UPOBATh AITOPUTMBI C HCIOJIH30BAHUEM TAOIHIl TPACCHPOBKHU; OMPENENaTh 0e3
WCIIOJIb30BAaHUS ~ KOMIBIOTEpPA  PE3YJbTaThl  BBIOJHEHHUS  HECIOXHBIX  MPOTpamw,
BKJTFOYAIOITUX ITHKJIBI, BETBJIICHUSI M TIOITPOTPAMMBI, TIPH 33/IaHHBIX UCXOIHBIX JTAHHBIX.
CUMTHIBAaTh U3 (aiia JaHHBIC, MPECTABICHHBIC B BUAC ABYMEPHBIX Ta0imi. OOpabaTeiBaTh
JIAaHHBIE, MPEICTABJICHHBIC B TAOJIUYHOM BHUJIE.



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoanuyecTBO YacoB
Ne o/ Haumenosanue pasie:10s 1 Moayiei JuaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE PeCYPChI
NMpOrpamMmbl Beero KonrtpoJibHbie
padoThI
Pazgea 1. AnroputMu3anms 1 OCHOBbI IPOrPaMMHUPOBAHMS
1 AJITOPUTMBI JJ1s1 UICTIOJTHUTENEH ¢ IUKJIaMU U ] bu6mmoreka [JOK
BETBJIEHUSIMU https://m.edsoo.ru/9f1bd41b
2 AHaH3 aJropuT™MOB JUIST HCIIOTHUTEIEH 8 Enbmiorexa OK
p A https://m.edsoo.ru/c20a8713
3 O0paboTka YuCIOBOM HHPOpPMAIIHH, 9 bubnmoreka [JOK
MPEJICTABICHHON B BUJIE TBYMEPHBIX TaOIUI] https://m.edsoo.ru/2¢39235¢
4 [ukmnyeckue mporpaMMbl JIJIT HCTIOJTHATEIIS 9 Anpexc-yaeOHuK
porp s https://education.yandex.ru/uchebnik/main
Hroro no paszneny 34
OBLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0




IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Yueonnlii rog 2025-2026
Y4ebnblii kKypce: KoMmnboTepHoe Moie IMpoOBaHue
Kaaccer: 90, 9B
Yyeounlii nj1an: 34 yaca B roj

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
* Beero KonTposbHbI o0pa3oBaTejbHbIe pecypchl
e padoThI
Moodyns «H361K npozpammuposanus. Ananus npozpamm»

AﬂZOleanl 0/14 UCROJIHUmenell ¢ uukKiamu u eemejieHuaAmuU

bubmuorexa [JOK
! Crpoxu. Pymkumi 00paboTkH CTpOK ! hitps://m.edsoo.ru/9f1bd41b
2 3ameHa CUMBOJIOB B CTPOKE 1 bubmmorexa LIOK
https://m.edsoo.ru/305a37b8
3 [Toncyer konuyecTBa 3aJJaHHBIX CHMBOJIOB B CTPOKE 1 Bubmorexa IIOK
https://m.edsoo.ru/51e401dd
bubnuorexa [JOK
4 O0paboTka CTPOK 10 33JaHHOMY aJITOPUTMY 1 hitps-//m.edsoo.ru/958¢c3fa
5 O06paboTKa CTPOK O 33JJAHHOMY aJTOPUTMY 1 bubnmorexa LIOK
https://m.edsoo.ru/958cc3fa
AHaJIN3 UCXO/HBIX TaHHBIX MTPOrpamMMm 00pabOTKH CTPOK s Bu6nnorexa [IOK
6 IIOJIyYEHUS 3aJaHHOTO pe3ybTaTa ! https://m.edsoo.ru/958cc3fa
AHaJIN3 UCXOHBIX TaHHBIX MTPOrpamMM 00pabOTKH CTPOK s Bu6nnorexa [IOK
7 IIOJIyYEHUS 3aJaHHOTO pe3yJbTaTa ! https://m.edsoo.ru/958cc3fa
AHanM3 UCXOHBIX JAHHBIX TPOrpaMM 00pabOTKH CTPOK ISt 1 Bu6mmorexa IIOK
8 MTOJIy4EeHUS 33JJaHHOTO PE3YJIbTaTa https://m.edsoo.ru/958cc3fa
Ananu3z anzopummog 011 ucnoaHume e
9 Anroput™ pa3z0bHeHHs HaTypalbHOTO YKciia Ha HUQpPBI 1 bubmmorexa LOK
https://m.edsoo.ru/c20a8713
AJNTOpUTM IepeBo/ia AECATUYHOTO YKCIIa B CUCTEMY CUHCIICHUS C Bu6nmorexa [{OK
10 ocHoBaHueM N ! https://m.edsoo.ru/a5868fd3
bubnunorexa LIOK

11

(DYHKI_[I/II/I MEepeBOJa YUCCI MECKAY CUCTCMaMU CHUCIICHU A

https://m.edsoo.ru/a5868fd3




KoaunuyecTBO 4acoB

DJIeKTpPOHHbIe U (POBbIE

N m/m Tema ypoka Bece KoHTpobHbI o0pa3oBaTe/ibHbIE PeCypChl
ro
e padoThbl
12 O0paboTka HaTypaTBHOTO YHCIIA TI0 33JJaHHOMY aJITOPUTMY 1 EtPtISsJ.I'I;I/(r)rTlee?S(]){)OrE/a 5368£d3
13 AHanIM3 UCXOAHBIX JaHHBIX MPOrpaMM 00paOdOTKHU HATypaIbHOTO 1 Bu6mmorexa [{OK
qyucia sl OJIyYEHHUsl 3aJaHHOTO PE3yJbTaTa https://m.edsoo.ru/a5868fd3
14 AHanM3 UCXOHBIX JaHHBIX MPOTrpaMM 00padOTKH HATYPAITBHOTO 1 Bbubnmorexa [{IOK
qyucia sl OJIyYEHHUsl 3aJaHHOr0 Pe3yybTaTa https://m.edsoo.ru/a5868fd3
15 AHanIM3 UCXOAHBIX JaHHBIX MPOrpaMM 00pabOTKH HATypPaIbHOTO { Bu6nmorexa [{OK
qrcla AJs oJy4YeHHs 3aJaHHOTO pe3yibTara https://m.edsoo.ru/a5868fd3
16 AHanM3 UCXOAHBIX JaHHBIX MPOrpamMM 00pabOTKHU HATYypPaIbHOTO 1 Bu6nmorexa [{OK
qrcla A7 oJy4YeHHs 3aJaHHOTO pe3yibTaTa https://m.edsoo.ru/a5868fd3
Oopabomka yucnoeoii unghopmayuu, npeocmasieHHoll 6 suoe
08yMeEPHbIX madauy,
SAnnexc-y4eOHuK
17 Pabota ¢ daitnamu 1 https://education.yandex.ru/uchebni
k/main
SAnpexc-yueOHuK
18 CunThIBaHHE YMCIIOBBIX TaHHBIX U3 (haiina 1 https://education.yandex.ru/uchebni
k/main
Sunexc-yueOHUK
19 I'eneparopsl CIIUCKOB 1 https://education.yandex.ru/uchebni
k/main
20 OOpaboTka YUCIOBBIX JAHHBIX, COXPAHEHHBIX B CITUCKE 1 EES:'I;/(EEeeIic];E)OrEQd 9235¢
21 O0paboTka YUCIOBBIX JAHHBIX, COXPAHEHHBIX B CITUCKE 1 Eggz?/(geezi(]iorﬁ/ 1830445
22 O06paboTka MaccHMBa YHCIOBBIX JTAHHBIX C TIOMOIIBIO MPOTPaMM 1 Eﬁggﬁeﬁgﬁae 11953
23 O0paboTka MaccHMBa YHCIOBBIX JIAHHBIX C TIOMOIIBIO MPOTPaMM 1 Eggg?/(;se;i(]icﬁf/ 447595b9
24 O0paboTka MaccHMBa YHCIOBBIX JTAHHBIX C TIOMOIIBIO POTPaMM 1 E;f:-?/ﬁi;ii%ﬁﬂ Ldded18
bubanoreka LIOK
25 O6paboTka MaccHBa YMCIOBBIX JIAHHBIX C IIOMOIMIBIO TTPOTpaMM 1

https://m.edsoo.ru/3620deb5




KoaunuyecTBO 4acoB

DJIeKTpPOHHbIe U (POBbIE

Ne i/ Tema ypoka
P Beero KoHTpobHbI o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl
Huknauyeckue NporpaMmsbl AJsl UCTIOJTHUTES
SHnexc-yaeOHuK
26 Hcnonnutens Yepenaxa. Cuctema KOMaH[ 1 https://education.yandex.ru/uchebni
k/main
H3meHeHune pa3mMepoB X0JICTa, HACTPOMKa CKOPOCTHU JABUKCHHUS ﬂHHeKC'yqe&_MK .
27 1 https://education.yandex.ru/uchebni
ucnonHuTens Yepemnaxa K/main
Co3/1aHNe TeOMETPHYECKHX (QUTyYp ¢ TOMOIIBIO MPOTPAMM IS slnnexe-y4eOHuK _
28 1 https://education.yandex.ru/uchebni
ucnonaurens Yepenaxa /main
Omnpenenenue KOJIMUeCTBa TOUYEK, MPUHAJICKAIINUX 00IacTH HHIIGKC'Y%&,MK .
29 . . . 1 https://education.yandex.ru/uchebni
IJIOCKOCTH, OTPAaHUYEHHOM TUHUEH, 3a1aHHOM aNropUuTMOM K/main
Omnpenenenne KOJIMYECTBA TOUEK, TPUHAIISKAIINUX 00JIaCTH HHHGKC'WCQ{HK .
30 . . . 1 https://education.yandex.ru/uchebni
MJIOCKOCTH, OTPAaHUYEHHOM TMHUEH, 3a1aHHOM aNrOpUTMOM K/main
OnpezneneHye KOJINYECTBA TOUEK, IPUHAIISKAIINUX 00J1aCTH HHHGKC'We&,{HK .
31 . . . 1 https://education.yandex.ru/uchebni
TUTOCKOCTH, OTPAaHWYCHHOW JIMHUEH, 3aJaHHOH aJlrOPUTMOM K/main
Onpeznenenue WIOMAAN U IEPUMETPA (GUTYP, CO3TaHHBIX TPU TOMOIIU HHHeKC'yqe&,MK )
32 1 https://education.yandex.ru/uchebni
IPOTPaMMBbl [T UCTIOJTHUTEIS I/main
Omnpenenenne TUIOMAAH U TIEPUMETpa GUTYP, CO3TAHHBIX TPU TTOMOIITN HHHeKC'yqe@MK .
33 1 https://education.yandex.ru/uchebni
MPOTPAMMBI [T UCTIOTTHUATEIIS main
SAnnexc-yueOHuK
34 O0001eHre H3y4eHHOr0 MaTepHaia 1 https://education.yandex.ru/uchebni
k/main
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HOUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka mudpoBoro obOpazoBaTenpbHOrOo KoHTeHTa: caWt — URL:
https://educont.ru/ - TekcT: 3NEKTPOHHBIN.

Tpenaxep «Obnako 3nanuit». Madopmarrka, OO0 «Pusukon JIad»: caiit — URL:
https://school.oblakoz.ru/ - TeKkcT: 371eKTPOHHBIH

DneKkTpoHHBI 00pa3oBaTeabHbIN (MH(OPMAILIMOHHBIN) pecypc «IHaeKc YUeOHUK.
[IporpammupoBanne Ha Python», OOO <«AHHAEKC»: caiir — URL:
https://education.yandex.ru/uchebnik/main - TekcT: 31€KTpOHHBIN.

DneKTpOoHHBIN 00pa3oBaTeNbHbIN (MH(GOPMAIIMOHHBIN) pecypc «SHaekc YueOHuK.
IIporpammupoBanre ¢ wucnoianurenem», OO0 «AHJIEKCy»: caitit — URL:
https://education.yandex.ru/uchebnik/main - Te€KCT: 31€KTPOHHBIIA.




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 143507986500560089701835989304833372774460075039
Bnageney Casuukan CBeTnaqa BUKTopoBHa

Oeictevrened C 31.03.2025 no 31.03.2026



http://www.tcpdf.org

		2025-10-05T21:14:08+0500




