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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no anropuTMHU3ALMK U IPOrPAMMHPOBAHUIO Ha YPOBHE CpeIHEro oomiero oOpa3oBaHus
pa3paboTaHa Ha OCHOBE TPeOOBaHMI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENbHON MPOTrpaMMBI
cpennero oOmero oOpaszoBanus, mnpenacraBieHHbIXx B @I'OC COO, a Taxke ¢enepanbHOi pabodeit
MPOrpaMMbl BOCIIUTAHUS U € Y4ETOM KOHLEHIMH IpernojaBaHus yaeOHoro npeamera «MupopmaTrka» B
oOpa3oBaTeNIbHBIX opranm3amsix Poccuiickoit denepammm.

[IporpaMma mo anropuTMu3allMd U IPOTPAMMHUPOBAHUIO JAET MPEACTaBICHHE O LEAX, oOmien
cTpaterudl OOy4YeHHWs, BOCHHTAHUS W pPa3BUTHS OOy4YAIOMIMXCS CpPEACTBaMHU YUeOHOTO TIpeaMera
«MadpopmaTtuka» Ha YrayOI€HHOM YpOBHE, YCTAHABJIMBAET OO0S3aTENBHOE MPEIMETHOE COJACpIKAHHE,
IIpelyCMaTpUBAET €ro CTPYKTYPUPOBAHUE 10 pa3/iesiaM U TEMaM Kypca, ONpeAesieT pacipeesieHUue ero 1o
KJ1accaMm (rogaMm M3y4eHwus ), TaéT IpUMEpPHOE paclpeesieHne yueOHbIX 4acoB [0 TEMAaTUYECKUM pa3fiesiaM
Kypca U peKOMEHJyeMyIo (MIPUMEPHYIO) MOCIIEI0BATENbHOCTh X U3YUYEHUS C YIETOM MEXIPEIMETHBIX U
BHYTPH IPEIMETHBIX CBSI3€H, JIOTUKH Y4€OHOTO MpoIiecca, BO3PACTHBIX 0COOEHHOCTEHN 00ydaromuxcs.

[IporpaMma 10 anrOpUTMHM3allMM W HPOrPaMMHUPOBAHUIO  ONPENENAET KOJIMYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTHUKU Y4eOHOTO Marepuana Uil KaXIOoro rojaa H3y4deHHs, B TOM YHUCIE I
COJIEp’KaTeIbHOIO HAIOJHEHUS Pa3HOTO BUAA KOHTPOJS (IIPOMEXKYTOUHOHN aTTecTaluu 00ydarolluxcs,
BCEPOCCHUUCKHUX MPOBEPOUYHBIX Pa0OT, TOCYTAPCTBEHHOM UTOTOBOM aTTECTAIINN ).

Pesynbrarel yrioyOn€HHOTO ypOBHS M3Y4eHHs y4eOHOro ImpeaMeTa OpUEHTHUPOBAHBI Ha MOJIy4YEHHE
KOMIIETEHTHOCTEH [uId Tocienymoomed MnpopecCUOHaNbHON JEeATeIbHOCTH Kak B paMKax JaHHOU
IpeIMETHOM 00J1aCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHU BKIIIOYAIOT B ceOsl:

OBJIaJIEHUE KITFOYEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX CTPOUTCS AaHHAs peAMETHas
o0nacTb, pacrno3HaBaHUE COOTBETCTBYIOIIMX UMM MPHU3HAKOB W  B3aUMOCBs3€H, CHOCOOHOCTh
JEMOHCTPUPOBATh Pa3IMYHBIEC MOAXOABI K U3YUEHUIO SIBJICHUM, XapaKTEPHBIX U1 U3y4aeMOM MPEIMETHOM
o0nacTy; yMEHHME pelaTh THUIOBBIE IPAKTHUYECKME W TEOPETUYECKUE 3a7ayM, XapaKTepHbIe IS
UCIOJb30BAHUS METO/I0B U MHCTPYMEHTApHs JaHHOH NpeIMEeTHOH 00acTy;

HaJu4he TPEJICTAaBICHUM O JAHHOW MpeIMETHON 00JacCTH KakK IEJIOCTHOW TeOpHH (COBOKYITHOCTH
TEOpUil), OCHOBHBIX CBS35X CO CMEXKHBIMU O0JIACTSIMU 3HAHUI.

B pamxax yriyOn€HHOTO ypOBHS U3y4EHMs aJTOPUTMH3ALMU U IPOrPAMMHUPOBAHHS 00€CIICUnBACTCS
LIeJICHANPaBJICHHAsl [OJrOTOBKa OO0yYaloUUXCsl K HPOJOJDKEHHI0O 00pa3oBaHMs B OpraHM3alUsIX
po(hecCHOHAIBHOIO 00pa30BaHUs MO CHEHMUATIbHOCTSM, HEMOCPEACTBEHHO CBS3aHHBIM C LU(POBBIMU
TEXHOJIOTUSMH, TAKUM KaK [IpOrpaMMHasi MHKEHepHsl, THPOPMalMOHHas 6€301acCHOCTh, UH(OPMALlMOHHbIE
CHUCTEMBI U TEXHOJIOTUHU.

esu 1 3a1a4u M3YUYEeHHUs IPeMeTa.

OcHoBHasl 11e]1b U3Yy4eHHUsl yueOHOTo MOIYJsl Ha YIIyOJIEeHHOM YpOBHE JJIsl YPOBHS CPEIHETO 0OIIero
oOpa3oBaHus — oOecreueHrne JalbHEUIIero pa3BUTUA WH(OOPMALIMOHHBIX KOMIIETEHIIUI BBITYCKHUKA, €T0
TOTOBHOCTH K JKHM3HHM B YCJIOBMSIX pa3BHBAIOIIErocsi WH(GOPMAIMOHHOTO O0IIecTBa M BO3pacTarolien
KOHKYPEHIIUU Ha PbIHKE Tpya. B CBSA3M ¢ 3TUM H3ydeHHE aJropUTMH3AIUK U ITporpamMmMupoBanus B 10-11
KJaccax JOKHO 00eCIIEeUnTh:

¢ cOPMUPOBAHHOCTh  TMPEJACTABICHUH O  pond  MHPOPMATHKH, HH(POPMAIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA B COBPEMEHHOM OOIIIECTBE;

¢ chOPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIICHUS;

¢ chOPMHUPOBAHHOCTh YMEHUH pa3nuuaTh (HaKThl U OIICHKH, CPABHUBATH OLICHOYHBIE BBIBOJIbI, BUJETh
WX CBSA3b C KPUTEPUSIMH OIICHUBAHUS U CBSI3b KPUTEPUEB C OMPEAeNEHHON CUCTEMOM IIEHHOCTEH, TPOBEPATH
Ha JIOCTOBEPHOCTH U 000011aTh HHPOPMAIIHIO;

¢ chOPMUPOBAHHOCTb MPEICTABICHH O BIMSIHUHA HHPOPMAITMOHHBIX TEXHOJIOTUH Ha )KU3Hb YEIIOBEKa
B 00IIIECTBE, MOHUMAHUE COITMAIBHOTO, SKOHOMHUYECKOTO, OJUTHUECKOTO, KYyIbTYPHOTO, FOPUIHNUECKOTO,
MPUPOJTHOTO, IPTOHOMUYECKOTO, MEAUIMHCKOTO M (DPU3HOJIOTHUECKOTO KOHTEKCTOB HH(OPMAIMOHHBIX
TEXHOJIOTHH;

® [IPUHATUC TMPABOBBIX W OTHUYCCKHUX ACIICKTOB I/IH(l)OpMaLII/IOHHLIX TCXHOHOFHﬁ, OCO3HaHHuC



OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3[JaHHE M HCHOJIb30BaHWE HH(OPMAIMOHHBIX CHCTEM,
pacmpocTpaHeHrue HHPOpMAaIIH;

® CO3JIaHME YCJIOBHUU JJISi Pa3BUTHUSl HABBIKOB Y4eOHOH, MPOEKTHOH, HAy4HO-HCCIEIOBATEIbCKON H
TBOPYECKOH eATENTbHOCTH, MOTUBAIIMH O0y4arOIIUXCs K CAMOPa3BUTHIO.

Oco0eHHOCTH KJIACCOB

[Iporpamma 1o mpenMeTy npenHazHaueHa Ui YIiyOJIEHHOTO M3YYEHHUS BCEX OCHOBHBIX Pa3JIeioB
yuamumucs  10I1M, 11UII cnenuanu3upoBaHHOIO MHAYCTPUAIBHOTO HHXEHEPHOTo MoToka, 10M -
MaTeMaTH4ECKOTO.

JIaHHBII MOy b OIIUPAETCS HA ONBIT NOCTOSIHHOTO puMeHeHus KT, yxe umeromuiics y yganuxcs,
TaéT TEOPETHYECKOE OCMBICIIEHUE, MHTEpIpETalio U 00o0menne. BaxkHas 3amaya M3ydeHHs aHHOTO
IpeMeTa — IePEeX0/] Ha HOBBI YpOBEHb NOHUMAaHHUS U IOIY4EHUE CUCTEMAaTHUYECKUX 3HAHUN, HE0OX0JUMBIX
JUIS. CAMOCTOSTEIBHOTO PELIEHUs 3a1a4, B TOM YHCJIE U TE€X, KOTOPhIE B CAMOM Kypce HE pacCMaTpUBAIIUCh.

Mecrto npeamera B yueOHOM IJIaHe JIM1est

[Iporpamma peanusyercs Ha ypOBHE CPEAHETO 00LIEro 00pa30BaHMsL.

B 10-m kiacce Ha peayiM3amyio IporpaMMbl oTBOHTCs | yaeOHBIN 9ac B Hemenmo, Bcero 33 yaca. B
11-m kiacce 0,5 yueOHBIX Yaca B HeJlento, Bcero 15 yacos. [Iporpamma peanusyercs B 00s3aTeIpHON YacTH,
dhopmupyeMoit yuacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHI

KommuectBo yacos
Y4eOHbIi T

10 1IN 10M 11 UIT
2026/2027 1 1 0,5
2027/2028 0,5 0,5 -

K TemaTnyeckoMy TTaHUpPOBAHHIO PUMEHSETCSI MOTYJIBHBINA TIPUHITUI ITIOCTPOCHHMS 00pa30BaTeIbLHOM
MIPOTPaMMBI, YTO TIO3BOJISIET BEICTPAWBATH MHIMBUIYAIBHYIO 00pa30BaTEIbHYIO MTApaJUTMy U 00eCIieYnBaTh
CaMOpPa3BUTHE NIPU UHJIUBHIYAIBHOM TeMIIe PabOTHI ¢ Yy4eOHBIM MaTEpHAIOM, KOHTPOJIb U CAMOKOHTPOJIh
3HAHUH.

Hcnoan3yemble 00pa3oBaTeIbHbIe TEXHOJIOTHH, B TOM YHCJIe JUCTAHIHOHHBIE

OOyueHHe anropuTMU3AIMH W MPOTPAMMUPOBAHUIO MOXKET OCYIICCTBIATHCS C HCIOJIB30BaHUEM
JMCTAHIIMOHHBIX ~ oOpa3oBareibHbIX TexHosoruii (mamee JIOT), kortopoe mpenamnojiaraeT Kak
CaMOCTOSITEIILHOE TPOXOXKJACHUE y4eOHOTOo MaTepHhaja YYCHHKOM, TaK U C TIOMOIIbIO COIPOBOXKICHHS
yuutens. [Ipu npumenenun [OT ucnonb3yrores miaatdopMel: Juielckas miargopma AUCTAHIIMOHHOTO
obyuenust Moodle, DI'MIC «Mos mkonay, 'C «9nexrponnas mkona» HoBocubupckoii obmactu, Chepym,
CaliT aBTOMaTHYECKOW NpoBepkHu 3a1a4 «HpopmMaTukey.

[Ipu peanuzanuu paboyeil MPorpaMmmMbl MOTYT OBITH HCIOJB30BaHbI MaTepPHAIIbl IS TOATOTOBKU K
npodwism ommmnuanel KJI HTHU wu crangaptoB BcepocCHilCKOro YEMIIMOHATHOTO JIBUYKCHUS IO
npodeccuoHabHOMY MacTepcTBY «IIpodeccrnonaby.

HNudopmanus o NpoMeKyTOYHON aTTecTaluu

IIpomexyTouHas aTTecTalys OCYIIECTBIISAETCS 0 OKOHYaHUU Y4EOHOTO MOJYJISl C LIEIbI0 IPOBEPKH
CTENEHU M KaUeCTBA YCBOCHMS MaTepuasa Mo pe3yJbTaTaM U3y4eHUsl TEeMaTHUECKUX MOAYJIEH U TPOBOJUTCS
B (hopMe MpaKTHUECKUX padoT.

Texkymuil KOHTPOJIb OCYILIECTBIISIOTCS C LEIbI0 POBEPKH CTENEHHU 1 KA4€CTBA YCBOECHUS MaTepuana B
XOJI€ €ro U3y4YeHUs B CIEAYIOMUX (popMax: caMOCTOSTENbHBIX U TPOBEPOUHBIX PaOOT.

Texymui KOHTPOJIb ¥ TPOMEXYTOUHAS aTTECTALMSI OCYLIECTBIIIOTCS B COOTBETCTBUU C «Ilost0xeHneM
00 OCYIIIECTBIIEHUH TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalluy 00YJarOLIUXCs, UX
¢bopmax, MIEPUOIUYHOCTH " HOpsIKE IIPOBEIEHUS MYHULIUIATBHOTO aBTOHOMHOTO
obmreo0pazoBarensHOroO yupexaeHus ropoaa Hosocubupceka «Jlumeii Ne 22 «Hagexxna Cubupu» (IpoToKot
nenarorudeckoro corera Nel ot 29.08.2023).



Hrorosas arrecrauusi pOBOJAUTCS B COOTBETCTBUM C 3aKOHOAATENIHCTBOM PD.

HpOMe)KYTO‘{Haﬂ aTrecranus
o AJIrOpUTMHU3AlMA U IPOrpaMMHUPOBAHUTO

B 10111 kiacce

Ne . | Ha3sBanue monayJsi Komiecrso Homep ®opma ITA
MOYJILHO 4acoB B MOJyJIe ypoka ITA
MP Nel Komnexnmn 16 16 ArTrTrecTanoHHas
paborta
MP Ne2 OyHKIUU U DHanibl 17 33 ATTecTariioHHas
paborta
IIpome:xxyTouHasi aTTecTaIUs
M0 AJITOPUTMHU3AIUHA ¥ IPOTPAMMUPOBAHUIO
B 10M KJacce
Ne . | Haspanue mopyJis Komecrso Homep ®opma ITA
MOYJIbLHOM 4acoB B MOyJIe ypoka ITA
MP Nel Komnexnmn 16 16 ATtTrecTanosHas
paborta
MP Ne2 Oynkuuu u ¢aier | 17 33 ATTecTalMoHHas
paborta
B 11U1I kaacce
Ne . | Ha3BaHue moxyJs KomraecTno Homep ®opma ITA
MOYJIbHOM 4acoB B MOyJIe ypoka ITA
MP Ne 1 OO0BEKTHO- 15 15 ATTecTalnoHHas
OpPHEHTHUPOBAHHOE paborta
IPOrPaMMHUPOBAHHE

Conep:xanue y4yeOHOIr0 npeaMera

10 knnace Kornexkuuu

Teopus mHOkecTB, Onepanuu HaJx MHOKeCTBOM, Onepauuu HajJ IAByMs MHO)kecTBamMu, CpaBHEHME
MHO>ecTB, CokpaineHHsle oneparopsl, Criucku, Co3aanue cnuckoB, MHaekcamnus B cnuckax, JlodaBnenue
3JieMeHTa B cnucok, Ilepebop snementoB crmucka, Cpesbl CHHMCKOB, YpaajeHue siaeMeHToB, CHUCKH U
maccuBbl, Koprexu, IlpucBauBanue xoptexeil, CopTupoBka my3bipbkoM, IIpeoOpa3oBanus Mmexay
KosuieKusmMu, Mertoel split u join, CnucouHsle BbIpaxkeHus, Vcroab30BaHNe CIMCOYHBIX BBIPAKEHHUH B
aprymentax MerooB Split u join, CunTeiBaHue 3HaUYCHMH, BBEJCHHBIX OJJHOH cTpOKOii, Kak mosb3oBaThCs
CIpaBOYHBIMU Tabnuuamu, Meroapl cruckoB, Meroapl crtpok, ®ynkuuu dir u help, Koncrpykuus
match/case (npomomxkenue), Llenmouku Bei30BOB, Mcnosbp3oBanue MeTOA0B CUCKOB. CTPYKTYpa JaHHBIX

«Crek», BioxxeHHble cnuckH, /IBymepHbIe BiIO’KEHHBbIE CMCKU (MaTpHilbl), Co3aHue JBYMEPHOTO
cnucka IlepebGop sneMEHTOB JByMEpHOTo cliMcKa. BbIBOJ cmucka Ha 3KkpaH, MaTpulbl, 3HAaKOMCTBO CO
cioBapsmu, Co3nanue cioBapsi, OOpalieHre K 31eMeHTy cioBaps, [loGaBieHne U ynaneHue 3JIeMEHTOB,
ITpoBepka Hanmuuus 31eMeHTa B cioBape, Hectpokosbie kimtoun, Metos fromkeys co3manust cioBaps co
3HAUEHHUEM [0 yMOJIYaHuto, Meroa get, MeToapl moslydeHus KiIrouel, 3HaueHUM U nap (K4, 3Ha4eHue),
Hpyrue merons! cioBapei, JJomyctumble tumbl kiatode, CopTUpoBKa NP BBIBOJE KIIOUEH M 3HAYEHHUN
cioBaps



OyHKIMH U (DHaiiabl

@yHKIMS KaKk CcHoco0 TIpynnupoBaTh KOMaHIbl M HMMEHOBATh YYacTKU Koxaa, OmnpeneneHue
npocteimux ¢yHkuuid, HaganbHble 3HAHUS O JIOKAJBHBIX MEPEMEHHBIX, ApryMeHTsl (QyHkimii, CBs3b
MEX]ly MaTeMaTHuecKuMu GyHKusMu U Gynkuusmu B Python, Bo3spamaemsie 3nauenusi, Bo3spamienue
3HaYeHUH BCTPOCHHBIMU (YHKIHMSAMH, AHHOTAIMs TUIOB, MHOKECTBEHHbIE TOYKM BO3BpaTa U3 (PyHKIMU
BosBpar u3 rayounsl Qyakmum, Otnaaka, YTo MOXKHO Bo3Bpamarh U3 QyHKIHH, B0o3Bpar HECKOJIBKUX
3HadeHnit, Korcrpykmust match/case (mpomomkenue), JlokanpHbeie U riio0anbHbIe epeMenHbie, Odmactu
BUIUMOCTH, lcnonb3oBaHue 1I00ANbHBIX IEPEMEHHBIX, APryMEeHTbl (PYHKUHMH KakK JIOKaJbHbIE
nepemenHble, OyHkiuu (moBTopenue), Oyukuus sorted(), Orinune MexIy NIEPEeMEHHON U 3HAUCHUEM,

OyHKIMY, U3MEHAIOLIME 3HayeHue aprymeHnTta, OOBEKTbl: OJHU U T€ K€ WIK OJUHAKOBBIE?,
N3meHsieMOCTh U HEU3MEHSAEMOCTh OO0BEKTOB, PacmakoBka W 3amakoBKa 3HAY€HUN, ApPrymMeHTbl IO
ymonyanuio, imeHoBaHHbIe aprymMeHThl, MHCTpyKus pass. CoriacoBaHHOCTh apryMeHTOB, OyHKIHS Kak
o0bekT OyHknuu Beicmiero nopsaka. Oyukuus filter, Jamona-dbynkimu, Oynkuus map, Eme HemHoro
O CIMCOYHBIX BbIpaxeHUsX, KomOuHupoBanue ¢ynkuuid, I[IpakTuyeckoe mnpumMeHeHHE Oe3bIMSHHBIX
¢byukiuii, HWrepupyembie o00wbekThl. I[louemy filter w map BosBpamaror He crucok, DyHKIHUK
max/min/sorted 1 UCHOIB30BaHUE KJII04a COPTUPOBKH, IIpoBepka komnekuuit: all, any, [loToxoBbIN BBOJ
stdin, TTonsiTue pekypcuu u kak oHa pabotaet, OCHOBHbBIC TIPUHIIUIIBI HAMCAHUS POTPAMM C PEKYPCHEHH,
Uucnossle 3ajaun Ha peKypcuro, Pekypcus no kouteknusaM, bonyc. Pemaem cynoky, @ainoBas cucrema,
[Iyte x daitny, Uto Takoe ¢aitn, OTKpbITHE U 3aKkpbiTHE (aiina, MeHemxkep KoHTekcTa, Utenue Qaiina,
3anuce B (aitn, pyrue onepamnuu ¢ daitnamu, XpaneHue JaHHBIX, PopMaThl ¢ GUKCUPOBAHHOM IITMHOM
3anucu, @opmatsl ¢ npon3BoJIbHON anuHOM 3anucu, @opmar TSV, @opmar CSV, [lonsatre o Moaynsx B
Python, bubanoreka CSV, ®opmar json, Moayns json, Urenue json, 3anuch B ¢aitn, 3amedanus

11 knace

O0bEeKTHO-OPHEHTHPOBAHHOE MPOrPAMMHPOBAHUE

Brenenne, OcnoBHble TOHATHS, COo3/1aHKEe KIaccoB, MeTo bl KitaccoB, MHUIMaIM3a1us 3K3eMILIIPOB
knacca, CormameHus o0 WMMEHOBAaHWH, BBI30B METOJOB W oOpamieHue K arpulyram, [lommmopdusm,
[TpoBepka Tumna o6wekTa, CrienmanbHbie MeTO b, [lepeonpenenenue noseneHrs oobekTa B pyakmmu print(),
Merton repr, Metos co3manus BeI3bIBaeMOro o0bekTa, HekoTopeie criennanbabie MeTo b1, Kimacce

«BexkTop Ha ruiockocTH», MeTo1pl KOHTEWHEPOB, MeToabl cpaBHEHMs, J{pyrue crenuanbHbIe METOIbI,
Knaccst u dataclasses, Benenue, Mepapxus kiaccoB, MexanusM HacienoBanus, HacnenoBanue Ha
npuMmepe reomerpudeckux ¢uryp, Hacnenosanue u dataclasses, Pacmmpenne metonos, McnonszoBanue
METO/I0B HaclIeJHUKOB B 6a30BoM Kiacce, [lepeonpenenenue meTo10B, MHOKECTBEHHOE HACJIEJOBAHUE.

IInanupyemMble pe3yabTaThl 0CBOEHHS IPOTrPAMMBI 110 AJTOPUTMHU3ALMHI U IPOrPAMMHUPOBAHUIO
HA YPOBHeE CpeJHero oopa3oBaHuA.

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yIbTaThl OTPAYKAOT TOTOBHOCTH U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJACTBOBATHCS
cOpMUPOBAHHON BHYTPEHHEH MO3UIMEH JTHYHOCTH, CHCTEMOW ICHHOCTHBIX OPHUEHTAIUH, MO3UTUBHBIX
BHYTPEHHUX YOEKICHHUN, COOTBETCTBYIOIIUX TPAJUIUOHHBIM I[IEHHOCTSIM POCCHHCKOTO OOIIECTBa,
pacuIMpeHue KU3HEHHOTO OMBITA M OTBITA JIEATEILHOCTH B MPOIIECCE PeaH3alii CPEICTBAMU y4eOHOTO
MpeMeTa OCHOBHBIX HANPABJICHUI BOCIIUTATEILHOM JIEITEILHOCTH. B pe3ynbTare u3ydeHus HHPOpPMaTHKU
Ha YypOBHE cpemHero oOmiero oOpazoBaHus y oOydaromierocs OyayT cQOpPMHUPOBaHBI CIEAYIOLIUE
JMYHOCTHBIC PE3YJIbTAThI:

1) rPa’KAAHCKOT0 BOCIUTAHMS:

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX MpPaB M OO0SI3aHHOCTEW, YBa)KCHUE 3aKOHA M TPABOIOPSIKA,
COOJIFOJICHHE OCHOBOIIOJIATAONIUX HOPM HH(OPMAIMOHHOTO IMpaBa U WH(POPMAIMOHHON 0OE30MacHOCTH;
TOTOBHOCTh MPOTUBOCTOSTH MCOJIOTHH IKCTPEMH3Ma, HAIMOHAIM3MA, KCEHO(DOOHH, TUCKPUMHHALIUHU TIO
COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM MTPU3HAKaM B BUPTYAIbHOM IPOCTPAHCTBE;

2) NATPHOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOE OTHOIIEHHE K UCTOPUYCCKOMY HACIICIHMIO, JOCTHXEeHHIM Poccuu B Hayke, UCKYCCTBE,



TEXHOJIOTUSX, TOHUMAaHWe 3HaYeHHsI HH(POPMATUKH KaK HAYKH B )KU3HH COBPEMEHHOTO OOIIECTBA;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS, dTUYECKOTO IMOBEICHUS; CIHOCOOHOCTh OIICHHWBATH
CUTYyalMI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIECHHOCTH, B TOM 4ucCJe B ceTh MIHTepHET;

4) 3CTETHUYECKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOLICHUE K MHUpPY, BKJIIOYAs 3CTETHKY HAyYHOTO M TEXHHYECKOIO TBOPYECTBA;
CIIOCOOHOCTh BOCIPUHUMAThL PAa3IMYHBIC BUJIBI UCKYCCTBA, B TOM YHCIIC OCHOBAHHBIC HAa MCIIOJIH30BAHHUH
WH()OPMAMOHHBIX TEXHOJIOTUH;

5) (pu3u4eCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTH 37I0POBOTO U O6e30macHOro 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, TOM YHCI€ W 3a CcU€T coOmoeHuss TpeOoBaHMU O€30MacHOM JKCIUTyaTallud CpEICTB
WH(POPMAIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

6) TPYAOBOI'0 BOCIIMTAHMA:

TOTOBHOCTh K AaKTHBHOW JEATENBHOCTH TEXHOJIOTUYECKOW W COIMAJbHOW HAaIpaBJICHHOCTH,
CTIIOCOOHOCTh MHUITMUPOBATH, TUTAHUPOBATH U CAMOCTOSTEIBHO BHITIOJHATE TAKYIO AEATEIBHOCTD; HHTEPEC K
chepam TpodecCHOHATHHON MAEATENBHOCTH, CBSI3aHHBIM C HH(DOPMATHKOW, NPOTpaMMHUPOBAHHEM U
WH(GOPMAIIMOHHBIMH  TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTW)KCHUSX WH(DOPMATHKH W HAydHO-
TEXHUYECKOTO Mporpecca, yMEHHE COBEpPILIAaTh OCO3HAHHBIN BbIOOp Oyaymieil mpodeccuu u peaan3oBbIBaTh
cOOCTBEHHbIE KMU3HEHHbIE IUIaHBI; TOTOBHOCTh U CIHOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEH )KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHUS

0CO3HaHHE TJIOOATBHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM W MyTed WX pEelIeHUs, B TOM YHUCIIE C
y4€TOM BO3MOXKHOCTEH MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) LHEHHOCTH HAYYHOT'0 MIO3HAHUS:

C(OPMHPOBAHHOCTh MHMPOBO33PEHMsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
MHGOPMATUKH, JOCTHXKEHHSIM HAyYHO-TEXHHYECKOIO Iporpecca M OOLIECTBEHHOM MPAKTUKH, 3a CYET
MOHMMaHHUS POJIM HH(POPMALMOHHBIX PECYpPCOB, HMH(GOPMALMOHHBIX IPOLECCOB U HHPOPMALMOHHBIX
TEXHOJIOTUH B yCIOBUSIX 1M (poBOit TpaHchopMaImu MHOTHX cep KU3HU COBPEMEHHOTO OOIIIECTBA;

OCO3HaHHE LIECHHOCTH Hay4HOH NEeSITEeIbHOCTH, FOTOBHOCTb OCYLIECTBIIATh

IIPOEKTHYIO U UCCIIEA0BATEIbCKYIO AEATEIbHOCTh HHAUBUIYAIIBHO U B IPYIIIE.

B mnpouecce noCTHKEHMsI JMYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS IPOrpamMMbl 10 HH(POpPMAaTHKE
y 00Yy4aroluXcsi COBEPIIEHCTBYETCS SMOLMOHAIBHBINA MHTEIUIEKT, MPEAIOoJIaratouini copMUpoOBaHHOCTb:
CaMOPETYIMPOBAHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE HIpPHUHUMAaThb OTBETCTBEHHOCTb 3a CBOE
IIOBEJICHHUE, CIIOCOOHOCTh afaNTUPOBAThCS K AIMOLMOHAIBHBIM U3MEHEHUSAM U IPOSBISTH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAlLMM, BKJIIOYAIOIIEH CTpEeMJICHHE K JOCTHXKEHHUIO LEJIM U YCIIeXy, ONTHMH3M,
MHUIMATUBHOCTh, YMEHUE JIeHICTBOBATh, HCXO/s U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOIEH CIIOCOOHOCTh IOHMMATh AMOLIMOHAILHOE COCTOSIHUE APYTUX, YUUTHIBATH €T0
IIPU OCYILLECTBICHUH KOMMYHHUKAIMH, CHOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HaBBIKOB, BKIIIOYAIOLIUX CHOCOOHOCTh BBICTPAMBATh OTHOLICHMS C JPYTUMH JIO/IBMU,
3a00TUTHCS, MPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbTare uzydenus nHOpMaTUKU Ha YpOBHE CpeAHEro oomero oopa3oBaHus y o0yqaromerocs
OyayT copMHpPOBaHbI METAIIPEIMETHBIE PE3YIbTAaThl, OTPAXKECHHbIE B YHUBEPCAIbHBIX YU€OHBIX ICHCTBUSIX,
a MIMEHHO — IO3HaBaTeNIbHbIE YHHUBEpCAJIbHbIE yyeOHbIE IEWCTBUS, KOMMYHHUKATUBHBIE YHHBEPCAJIbHbBIE
yueOHbIe JIeHCTBUS, PEryIsSTHBHbIE YHUBEpCaJIbHbIE yueOHbIe AEHCTBUS, COBMECTHAS JI€STENBHOCTb.

ITo3naBaTenbHbIC YHHBepPcaJbHbIC yueOHbIe AeiicTBHsA ba3oBble Jjornyeckne 1eHcTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U AKTYaJU3UPOBATh MpoOIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK WJIM OCHOBAHUSA ISl CPAaBHEHMS, KIacCU(PHUKAIMU U 0000IIEHMS;
OIIPENENATD LEIH AEATEIBHOCTH, 3a1aBaTh [1IapaMeTPbl U KPUTEPUU UX JOCTHKECHUS,



BBISBJISITh 3aKOHOMEPHOCTHU U IPOTUBOPEUNS B PACCMATPUBAEMBIX SIBJICHUSAX;
pa3pabaTbIBaTh IJIaH pemieHuss  TpoOIEMBl  C y4€TOM aHaJM3a
HMMEIOIIUXCS MaTEpPUATIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JCATECIBHOCTb, OLICHMBAaTh COOTBETCTBHUE PE3YyJIbTAaTOB LEJIAM, OLICHUBATh
PHUCKH NOCIEACTBUM JEATENBHOCTH;

KOOPJIMHUPOBAaTh M  BBIIOJHATH PabOTy B  YCIOBMSIX  pEalbHOr0, BHUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aHMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE IPU PELLICHUU KU3HEHHBIX IPOOIEM.

Ba3oBble uccienoBarenbckme AeiicTBUS:

BJIIETh HaBbIKAMU Y4€0OHO-HMCCIIE0BATEIBCKON U MPOEKTHOM JAESITEIbHOCTH, HaBbIKaMH pa3peleHus
npo6iieM, cocoOHOCTRIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY METOJIOB PEIICHHS PAKTUIECKUX
3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJOB IMO3HAHUSA;

OBJIaJACTh BHUAAMHU ACATCIIBHOCTH TII0 TMOJYYCHUIO HOBOTO 3HAaHWUA, €Tr0 HHTCPIIPETAlNH,
npeo6pa3OBaHmo U NIPUMCHCHHIO B PA3JIMYHBIX y‘I€6HI>IX CUTyallMsiaXx, B TOM YUCJIC ITPU CO3aHUHA y‘I€6HI>IX
" COLMAJIBHBIX ITPOCKTOB,

(dbopMupOBaHNE HAYYHOTO THWIIA MBIIIJICHUS, BJIAJICHUEC HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU
IIOHATHUAMU U METOdaMU,

CTaBUTHh U (POpMyIUPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHON NEATETbHOCTH U KU3HEHHBIX
CUTyaluAX;

BBIABJIATE NPHUYUHHO-CICACTBCHHBIC CBA3W W AKTYAJIHU3UPOBATH 3aJady, BBIJIBUIaTb T'HIIOTC3Y eé
pEeIICHMA, HAXOJWTh apryMCHTBI IJId OO0Ka3aTCJIbCTBA CBOUX YTBep)K}IeHHﬁ, 3aaBaTb IMapaMETpbl U
KPUTEPUH PELICHHUS;

AHAJIIM3UPOBATE IOJYUYCHHBIC B XOA€ PCIICHHUA 3aaadyd PE3YIbTAThl, KPUTHYCCKH OLCHUBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsM, OLlEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh IIEJICHANPABICHHBI MOMCK IepeHoca CpPeAcTB M CHocoOOB  JIeMcTBUS B
poheCCHOHANBHYIO CPEY;

[IEPEHOCUTh 3HaHUS B II03HABATEIIbHYI0 U IPAKTHUYECKYI0 OO0JacTH JKU3HEAEATENbHOCTH;
MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEAMETHBIX 00I1acTel;

BBIIBUT'aTh HOBBIE MJIEH, IIpe/yularaTb OPUTHMHANIBHBIE MOJIXOAbI M PELIEHMs, CTaBUTh MPOOJIEMbI U
3aJjauy, IOIyCKAIOIUE albTepHATUBHbIE PELLICHMUS.

Pabora ¢ undopmanmeii:

BJIaJIeTh HABBIKAMM IOJIydeHHs WH(GOpPMALMM W3 HCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO
OCYIIECTBIIATh IOUCK, aHAJIN3, CACTEMATH3aLMI0 U HHTEPIIPETALIMIO MHPOPMALIMH PAa3IMUHBIX BUAOB U GOpM
IIPECTABIICHMUS;

CO3/1aBaTh TEKCTHI B pa3IMYHbIX (hopMaTax ¢ yu€TOM Ha3HAYEHUS HHPOPMALIUU U LIEJIEBOM ayIUTOPUH,
BbIOMpPAs ONTUMANIbHYIO (POPMY MIPEACTABICHUS U BU3yalIU3alluN;

OLIEHUBATh JIOCTOBEPHOCTbh, JISTUTUMHOCTh MH(POPMALIUH, €€ COOTBETCTBUE MPABOBBIM U MOPAJILHO-
TUYECKUM HOpMaM;

UCIOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJOIMH B peIIEHUH
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 337a4 ¢ COOMI0ICHUEM TpeOOBaHUNA 3PrOHOMUKH,
TEXHUKH O€30IIaCHOCTH, THUTHEHBI, pecypcocOepeKeHus, IPaBOBBIX M ATUYECKMX HOPM, HOPM
nH(pOpPMAIMOHHOH 0€301MacHOCTH;

BJIaJIeTh HABBIKAMHM PpACIMO3HABaHUS M 3allUThl MH(OpMaluu, HHPOpPMAMOHHON Oe30macHOCTH
JIMYHOCTH.

KoMMmyHuKkaTHBHBIC yHHBepcaJdbHbIe y4eOHble qeiicTBust O0menne:

OCYIIECTBISATH KOMMYHHUKAIIMHU BO BCeX cepax KU3HU;

pacrio3HaBaTh HeBepOajbHBbIE CpeICTBa OOIIEHUs, MOHMMAaTh 3HAYCHHE COIMAJIBHBIX 3HAKOB,
pacro3HaBaTh NMPEANOChUIKA KOH(DIUKTHBIX CUTYallUi U YMETh CMST4aTh KOH(JIUKTHI,

BJIQJIETh Pa3IUYHBIMU crOco0aMH OOLIEHHS M B3aUMOJICHCTBHS, apryMEHTUPOBAHHO BECTU JIHAJIOT;
pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUKY 3pEHUS.

CoBMecTHasI 1eSITEILHOCTD:



[IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMAaHAHOM U UHANBUIyaIbHOU padoOTHI;

BBIOMPATh TEMATHUKY M METO/Ibl COBMECTHBIX JICHCTBHI ¢ yu€TOM OOIIMX HHTEPECOB, K BO3MOXKHOCTEH
K@XJOT0 WICHA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JAEUCTBUS IO €€
JOCTHKEHHUIO: COCTABIIATH IUIAH JACHCTBHM, paclpeensTh PO ¢ y46TOM MHEHUH y4aCTHUKOB, 00CYKIaTh
pe3yJbTaThl COBMECTHON pabOTHI;

OILICHMBATh KAa4eCTBO CBOErO BKJIAJa M KaXKIOTO YYaCTHHKAa KOMaHIBI B OOLIMI pe3yibTar II0
pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE IPOEKTHI, OIEHWBATh UACH C T[O3WIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATErMYECKOE IOBEACHHE B PA3IMYHBIX CHUTYalUsSX, MPOSBIISTH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUITHATUBHBIM.

PeryasitTuBHble yHUBepcajibHble yueOHbIe AeiicTBUA CaMoopranusanms:

CaMOCTOSITEJIBHO OCYLIECTBIISITh I103HABATEIbHYIO JESTENbHOCTh, BBISBIATH MHPOOJIEMBI, CTaBUTbH
u QopMynIHpoBaTh COOCTBEHHbIE 33aJaud B 0Opa30BaTENbHOM JEATEIBHOCTH M KU3HEHHBIX CUTYalUAX;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEUIEHUS MpPOoOJIeMbl C YYETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTCHU;

JaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

paciupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JieNiaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaThb €ro, OpaTh OTBETCTBEHHOCTh 3a pEIICHHUE;
OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO HMIMPOKOW 3PYAUIMU B Pa3HbIX 00NACTAX 3HAHUU,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBCHbD.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBAaTh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BIIJIETh HaBBbIKAMM TIO3HABATENIbHOW pediekcuu Kak OCO3HaHHUS COBEpIIAeMbIX JACUCTBUNA H
MBICIIUTEIbHBIX MPOILIECCOB, UX PE3YABTATOB U OCHOBAHUI; NCIOJIB30BaTh MPUEMBI pe(IIeKCUU TSl OLEHKU
CUTYaIliH, BBIOOpA BEPHOTO PELLICHHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATH PEUICHUS [0 UX CHWKEHUIO; IPUHUMAaTh MOTHUBBI U
apryMEHTBhI IPYyruX MPU aHAJIU3€ Pe3yJabTaToB AesATeabHOCTH. [IpuHATHSA ceds u apyrux:

MIPUHUMATD ce0sl, MOHMUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYrUuX MPU aHAIN3€E PE3YJIbTAaTOB ACSITEIbHOCTH; IPU3HABATH CBOE
MIPaBO U MPABO APYTUX Ha OLIUOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIUH JPYTOTrO YeJIOBEKa.

INPEJMETHBIE PE3YJIBTATBI

B npouecce usyuenuss kypca B 10 knacce obOydaromumucs OyayT OOCTUTHYTBHI CIEAYIOIIME
IIPEeMETHBIE PE3YJIbTATHI:

IIOHMMaHHe 0a30BbIX AITOPUTMOB OOPAOOTKH YUCIOBOM U TEKCTOBON MH(POPMAaLMU (3alKCh YUCEN B
MO3UIIMOHHOM CHUCTEME CUMCIIEHUS, HaX0KJICHHE BCEX MPOCTHIX YHCEN B 33JaHHOM JHara3oHe, oopaboTka
MHOTOPa3psIIHBIX LEJIbIX YUCEN, aHAJIN3 CUMBOJIbHBIX CTPOK U JIPYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHUE OMpPENENATh CIOKHOCTh M3Y4aeMbIX B Kypce 0a30BbIX aJrOPUTMOB (CYMMHUpPOBAHHME AJIEMEHTOB
MaccHBa, COPTHUPOBKAa MAacCHBa, MEpeOOpHbIE aNrOpUTMbI, ABOMYHBIM MOWCK) M NPHUBOJUTH NPUMEPHI
HECKOJIbKUX aJITOPUTMOB PAa3HOM CII0KHOCTH JUIsl PEIICHMSI OHOM 3a]auu;

BJIaJIEHHE YHUBEPCAIBHBIM S3bIKOM IPOrpaMMHUPOBaHUs BbICOKOTO ypoBHs (Python, Java, C++, C#),
MpEJCTaBICHUAMU O 0a30BBIX THUIAX JAHHBIX M CTPYKTYypax JaHHbBIX, YMEHHE MCII0JIb30BaTh OCHOBHBIE
YIPaBJISAIONIME KOHCTPYKLHH, YMEHHUE OCYLIECTBIISTh AHAIU3 MPEUIOKEHHOW IPOTPaMMBL: ONPEAEIAThH
pe3yabTaThl paboOThl MPOrPaMMBbl MPH 33JaHHBIX UCXOTHBIX JAHHBIX, OMPEAEATh, IPU KaKHX MCXOIHBIX
JAHHBIX BO3MOJKHO TOJYYEHHE YKa3aHHBIX PE3YJIbTATOB, BBIABIATH JAaHHBIE, KOTOPHIE MOT'YT IIPUBECTH K
omnoke B paboTe mporpaMmsl, OPMYIUPOBATH MPEUIOKEHUS [0 YAYUIIEHUIO TPOTPAMMHOTO KOJ1a.



B mnponecce usyuenust kypca ¢ I1 knacce oOydarommucs OynyT JOCTUTHYTHI CIETYOILIUE
IIPEAMETHBIE PE3YJILTATHI:

yMeHHE pa3pabaThiBaTh W pEaTU30BBIBATH B BHUJAE IpOrpamMMm 0Oa30oBbI€ aJITOPUTMBI, YMEHHE
HCIIOJBb30BAaTh B IIPOrpaMMax JaHHbIE pa3JIMYHBIX THUIIOB € Y4ETOM OrPAHMYECHHMM HA [MAINa30H HX
BO3MOYHBIX 3HAUEHUH, IPUMEHATh IPU PEIIECHUHU 3a/lad CTPYKTYpbl JaHHBIX (CIUCKH, CIOBAapH, CTEKH,
ouepeH, NEpeBbs), UCIOIB30BATh 0a30BHIE ONEPAIIMH CO CTPYKTYPAMU JaHHBIX, IPUMEHSTH CTaHIapTHBIC
¥ COOCTBEHHBIC TIOJNPOTPAMMBI [UIsi 00paOOTKH YHCIIOBBIX JAHHBIX U CHMBOJBHBIX CTPOK, HCIIOJIB30BaTh
npu pa3paboTKe mporpamMMm OHONMHOTEKH TOANPOrpaMM, 3HATh (PYHKIMOHAIBHBIE BO3MOXKHOCTH
MHCTPYMEHTAJIBHBIX CPEACTB Cpe/bl pa3pabOoTKH, YMEHHUE MCIIOJIb30BAaTh CPEJICTBA OTJIAJKU IPOrpaMM B
cpelie MpOorpaMMHUPOBAHUsL, YMEHUE JOKYMEHTUPOBATH IIPOTPAMMBI.



TemaTnueckoe nuiannposanue 10 kiace

Ne HaumenoBanue KosnuyectBo yacos DJlIeKTpOHHbIe (LM(pPpOoBbIe) 00pa3oBaTebHbIE PecypChl
n/n pa3iesioB U TeM

TPOTPAaMMET Bcero Konrpouabsn | IIpakTHyeckue

ble padoTbl | padoThI

Mopyas «Kosteknum» - 16 yacos
1.1 MHoxecTBa 2 1 https://Ims.yandex.ru/
1.2 Crincku 5 1 https://Ims.yandex.ru/
1.3 Koprexu 4 1 https://Ims.yandex.ru/
1.4 CrnoBapu 4 1 https://Ims.yandex.ru/
1.5 MonyneHas padota | 1 1 https://Ims.yandex.ru/

«Komnexunm»
Moayab «®@yHkunu u paias» - 17 yacos
1.6 OyHKIUU 12 https://Ims.yandex.ru/
1.7 Daiinsl 4 https://Ims.yandex.ru/
1.8 MoaynbHas pabora | 1 1 https://Ims.yandex.ru/

«DyHKIMHN U

(baitib

11 kaace
HanmenoBanme KosmnuecTBo yacos

Ne pa3aesioB M TeM Kontpoabn | IlpakTuyeckne | J/IEKTPOHHbIE (HH(POBBIE) 00pasoBaTebHbIE PECYPCHI
n/m | MporpamMmel Bcero ble padoTbl | padoThI

Monyap «O0BbeKTHO-OPHEHTHPOBAHHOE 1T

porpaMMupoBaHue» - 15 yacoB

«Komnexkuny

1.1 | Beeaenue B OOII 4 1 https://Ims.yandex.ru/

1.2 | Onpenenenue 4 1 https://Ims.yandex.ru/
OIIepaToOpoOB

1.3 | HacnenoBanue 6 1 https://Ims.yandex.ru/

1.4 | MonaynbHas paboTa 1 1 https://Ims.yandex.ru/



https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/

MMPUJIOKEHUA K ITPOTPAMME

1. HIOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosuuecTBo yacoB DJIeKTPOHHbIE U (PPOBLIe 06pa3oBaTe/IbHbIE PECYPChI
Ne Tema ypoka Kourpouabsnsl | [IpakTHyeckue
n/m Bcero e padoThl padoThI
1. MHOecTBa U Omepaum 1 https://Ims.yandex.r u/
HaJl HIMU
2. Pemrenue 3amau 1 1 https://Ims.yandex.r u/
Cnucku, MHAEKCAlUs | https://Ims.yandex.r u/
3. cpe3bl. Onepanuu Hax 1
CIUCKAMH
4. CruCOYHBIE BHIPAXKCHHUS 1 https://Ims.yandex.r u/
5. JIpyrue MeToIbl CIMCKOB U | 1 https://Ims.yandex.r u/
CTPOK
6. BrioxeHHbIe crircKu 1 https://Ims.yandex.r u/
7. Penrenue 3agau 1 1 https://Ims.yandex.r u/
8. Koprexu 1 https://Ims.yandex.r u/
9. CopTHpoBKa ITy3bIPEKOM 1 https://Ims.yandex.r u/
10. [TpeoOpazoBaHue MEXIy 1 https://Ims.yandex.r u/
KOJUIEKIIHUAMH
11. Pemenue 3anau 1 1 https://Ims.yandex.r u/
12. 3HaKOMCTBO cO cioBapsimMu | 1 https://Ims.yandex.r u/
U OTepaluy HaJl HUMHU



https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/
https://lms.yandex.ru/

13. Merobl crioBapeit https://Ims.yandex.r u/

14. CopTHpoBKa cioBaps https://Ims.yandex.r u/

15. Pemenne 3amau https://Ims.yandex.r u/

16. MoayneHas padota Nel https://Ims.yandex.r u/
«Kommexrmmy)

17. Omnpenencaue https://Ims.yandex.r u/
MpocTEeNNX (QYHKIHHA

18. AprymeHTsl (GYHKITHIA https://Ims.yandex.r u/

19. ®ynknuu. Bossparienue https://Ims.yandex.r u/
3HAUYEeHUH

20. BosBpar u3 riryOuHsI https://Ims.yandex.r u/
byHKIIMN

21. Ornanka https://Ims.yandex.r u/

22. OO0JacTH BUIMMBIX https://Ims.yandex.r u/
TePEMEHHBIX

23. JlokanbHbIe U TJI00AIBHbIE https://Ims.yandex.r u/
TepeMEHHbIC

24. DyYHKIUU KaK 00BEKT https://Ims.yandex.r u/

25. JIssm6ma-pyHKIIMH https://Ims.yandex.r u/

26. Pexypcus https://Ims.yandex.r u/

27. Pekypcust o KoJuteKusm https://Ims.yandex.r u/

28. Pemtenne 3amau https://Ims.yandex.r u/

29. ®daiimoBas cucreMma https://Ims.yandex.r u/
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30. daiinsl B [TaiiTon 1 https://Ims.yandex.r u/
31. XpaHeHUE TaHHBIX 1 https://Ims.yandex.r u/
32. Pabota ¢ csv-gokymentamu | 1 https://Ims.yandex.r u/
33. MoaynsHas paboTta 1 1 https://Ims.yandex.r u/
«DyHKIUYU U pailiib»
11 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHBbIE HH(PPOBBHIE 00pPa3oBaTeIbLHbIE Pecypchl
Ne Tema ypoka Kourpoububie | IIpakTuyeckun
n/m Bcero | padotsl e padoThI
1. Beenenune B OOIT 1 https://Ims.yandex.r u/
2. Co3naHue K1accoB 1 https://Ims.yandex.r u/
Cormnamenue 06
3. HMMEHOBAHHUH, BBI30B 1 https://Ims.yandex.r u/
METOJIOB U 0OpaleHue K
aTpubyram
4. [Momumopdusm 1 https://Ims.yandex.r u/
5. ITpoBepka Tuma 00bEKTa 1 https://Ims.yandex.r u/
6. Onpenenenue oneparopos | 1 1 https://Ims.yandex.r u/
7. CrernaiabHbIE METOIBI 1 https://Ims.yandex.r u/
8. Knacc «Bextop Ha 1 https://Ims.yandex.r u/
TTOCKOCTI
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9. Jlpyrue crieruaibHbIe https://Ims.yandex.r u/
METO/IbI

10. BBezenue B Hacei0BaHKe https://Ims.yandex.r u/
HacnenoBanue Ha https://Ims.yandex.r u/

11. IIpUMEPE TEOMETPUIECKUX
duryp

12. Pacmmpenne Mmeto108 https://Ims.yandex.r u/

13. [Mepeonpenenenue https://Ims.yandex.r u/
METOJIOB

14. MHokecTBeHHOE https://Ims.yandex.r u/
HacJIe/IOBaHHE
MonynbeHast paboTa

15. «OOBeKTHO- https://Ims.yandex.r u/
OpPUEHTUPOBAHHOE

MPOrpaMMHUPOBAHHE»
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IMPOBEPAEMBIE HA EI'D 10O HHO®OPMATUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM NPOT'PAMMBI CPEJHEIO OBIIEIO
OBPA30BAHUA

Ko .

I gse AEMOLO IIpoBepsiemble TPeGOBaHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOEHHSI OCHOBHOM
POBEp 00pa30BaTeIbHON MPOrpaMMBbI CPeIHEr0 001ero 00pa3oBaHus

TpeOOBAHUA

1. 3namo (nonumams)

[Tonumanue 6a30BbIX AITOPUTMOB 00PAOOTKU YHCIOBOW U TEKCTOBOM MH(pOpMaUu
(3anucp uyucen B MO3UIMOHHOM CHCTEME CUUCIIECHHUS, JEIMMOCTb LENbIX YHCEI;
1.4 HaxXOJIEHWE BCEX MPOCTHIX YMCEI B 3aJaHHOM Juana3zoHe; o0paboTka
MHOTOPA3PSIIHBIX LIETBIX YUCEIT; aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB
MIOMCKA U COPTUPOBKH.

3HaHue (yHKIMOHAJIbHbIE BO3MOKHOCTH WHCTPYMEHTAJIbHBIX CPEACTB CpPEJIb

1.5
pa3paboOTKH.

Biagenne — TeopeTMuyeckMM  ammapaToM, — IO3BOJSIIOIIMM  OCYIIECTBIISTH
MPEACTABICHUE 3aJaHHOIO HATypaJIbHOTO 4YHCJIAa B Pa3JIMYHBIX CHCTEMAax
1.8 CUMCJICHUS; BBIMIOJIHATE MPEOOpa30oBaHMs JIOTMUECKUX BBIPAXKEHUH, HCHOIb3Ys
3aKOHBI aNreOpbl JJOTUKH; ONPEAEATh KpaTyalllinii MyTh BO B3BELIEHHOM rpade u
KOJIMYECTBO IyTeH MEXy BEpIIMHAMU OPUEHTHPOBAHHOTO AlMKJINYECKOTOo rpada.

2. Yuemo

YMeHHne CTpouTh KOJ, 00€CTeunBarONuii HAUMEHBITYI0 BO3MOXHYIO CPETHIOI0
JUTHHY COOOIIEHUS MTPU U3BECTHOW YaCTOTE CHMBOJIOB.

YMeHue UcrnoJib30BaTh MPU PEIICHUH 3a7a4 CBOMCTBA MO3UIITMOHHOMN 3allMCH YUCET,
QITOPUTMBI TIOCTPOCHUSI 3alUCH YHWCJIa B TIO3UIIMOHHOW CHCTEME CYHMCIICHHS C
2.5 3aJJaHHBIM OCHOBAHUEM U TIOCTPOCHUS YKMCIIa MO CTPOKE, COAEPKAIIEH 3aMICh 3TOTO
Yyucia B TO3UIIMOHHOW CHUCTEME CYHMCIICHHS C 3aJaHHBIM OCHOBAaHHEM; YMEHHUE
BBITIOJTHATH apU(PMETHUECKHE OTIEPAIMH B TIO3UITMOHHBIX CUCTEMAX CUMCIICHUSI.

YMeHue penath alropuTMHYECKUE 3a/1a9H, CBsI3aHHBIE ¢ aHAIM30M rpadoB (3amaun
NOCTPOCHHUST ONTHMAJIBHOTO IIYyTH MEXIYy BepHIMHaMu rpada, ompeaeneHus
KOJIMYECTBA  Pa3IMYHBIX IyTEH MEXIy BepIIMHAMH OPUCHTUPOBAHHOTO
aIMKIn4eckoro rpaga)

2.7

VYmenune AHAJIIM3UPOBATh AJITOPUTMBI C HCIIOJIB30BaHHEM Ta6J'II/II_[ TPAaCCUPOBKH,
OIIPEACTIATD 0€3 UCIOJIL30BaHMS KOMIIBIOTEPA PE3YIbTAThl BBINOJIHCHUSA HECIIOXKHBIX
ImporpamMm, BKIHOYAKOIIMWX UKL, BETBJICHUA W IOAIPOIpaMMBbl, IIPH 3aJaHHBIX
HCXOJHBIX JaHHBIX.

2.9

YMeHue OIPCACIIATE CJIIOKHOCTH HM3Y4YAaCMbIX B KYpPCC 0a30BBIX AJIropuTMOB
(CYMMI/IpOBaHI/IC QJICMCHTOB MaCCHB4, COPTHUPOBKAa MacCCHBa, nepe6oprle
AJITOPUTMBI, JIBOMYHBIN HOI/ICK) U IMPUBOJAUTL IMPHUMECPbI HCCKOJIbKUX aJII'OPUTMOB
pa3H0171 CJIOKHOCTH JIsA PCHICHHA OHHOﬁ 3aJa4u.

2.10

Bnagenue yHuBepcalbHBIM S3BIKOM TMPOTPAMMHPOBAHUS BBICOKOTO  YPOBHS
(ITackanb, Python, Java, C++, C#), npeactaBieHussMu 0 6a30BbIX THIIAX JaHHBIX U
211 CTPYKTypax JaHHBIX; YMEHHE HCIOJb30BaTh OCHOBHBIC  YIPABISAIOIINE
KOHCTPYKIIMH; YMEHHE OCYIIECTBIISATh aHAIM3 MPEAT0KEHHON MpPOrpaMMBbI:

OTIPENeNATh Pe3yabTaThl PabOTHl MPOTPAMMBbI MPH 3aJaHHBIX UCXOTHBIX TAHHBIX;

OTpeNeNTh, MPU KAKMX HCXOJHBIX JAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHBIX
pe3yabTaTOB; BBIABIATH JaHHbIE, KOTOPbIE MOTYT HPUBECTH K OLIMOKEe B paboTe
porpamMmmsbl; GOpMyIUPOBATH MIPEUIOKEHUS 110 YAYUIIEHUIO POrPaMMHOI0 KOJia
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2.12

YMeHue peanus3oBbIBaTh Ha BIOPAHHOM JUIsSl M3YYEHHUS SA3bIKE IPOrPaMMHUPOBAHUS
Boicokoro ypoBHs (Ilackamb, Python, Java, C++, C#) THNOBBIE aITOPUTMBI
00pabOTKM YHUCEN, YUCIOBBIX MOCIIEOBATEIBHOCTEH U MAaCCUBOB: MPECTABICHUE
yuciaa B BHUAE HAOOpa MPOCTBIX COMHOMKUTENICH; HaxX0XJIEHHE MaKCHMAJbHOM
(MUHUMAaNBHOW) IU(PBI HATYPATHLHOTO YKCIIA, 3aIMCAHHOTO B CUCTEME CUHCIICHHS C
OCHOBaHMEM, HE mpeBblmaomuM 10; BerYHcIeHHE 000OIIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MacCHBa WJIM YMCIOBOW IOCIIENOBATEILHOCTU (CYyMMBI, ITPOU3BEACHUS
CpeaHero apuMeTH4eckoro, MHHUMAIBHOTO W MaKCHMAaJIBHOTO 3JEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YIOBJIETBOPSIOLIUX 3a/JlaHHOMY YCJIOBHIO); COPTHPOBKY
2JIEMEHTOB MacCHBa; YMEHHE MCIIOJIb30BaThb B NpPOrpaMMax JaHHBIE Pa3IMYHBIX
TUIIOB C YUETOM OTrpaHMYEHUI Ha JUana3oH UX BO3MOXHBIX 3HAUEHUH, IPUMEHSTh
IpU pElIeHUH 3a7ad CTPYKTYphl NaHHBIX (CIUCKH, CIIOBapu, CTEKH, OYEpEaH,
JIepeBbsl); IPUMEHATh CTaH/IaPTHBIE U COOCTBEHHBIE MTOANPOTrpaMMBbl 17151 00pabOTKH
YHCIJIOBBIX IaHHBIX U CUMBOJIbHBIX CTPOK; UCIIOJIb30BaTh NP pa3paboTKe Mporpamm
O0MOIMOTEKH MOANPOTPaMM; YMEHHE HCTIOJIb30BaTh CPEICTBA OTIAAKH IPOrPaMM B
cpeJie MPOrpaMMHUPOBAHMUSL.

HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, ITIPOBEPAEMBIX HA EI'D 110

NH®OPMATUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

3 ANTOPHUTMEBI B TIPOTPAMMHPOBAHUE
OneHka CIOXKHOCTH BblYMcIeHHI. Bpems paGoTel u 00bEM HCHOIB3yeMON MHaMsITH, HX
3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHBIX. OIleHKa acCHUMMOTOTHYECKOW CIIOXKHOCTU

3.2 QITOPUTMOB. AJITOPUTMBI TTOJTMHOMHAIILHON CIIOKHOCTH. [lepebGopHbIe alropuTMEI.
[Ipumepbl pa3nuyHBIX AITOPUTMOB PEHICHHS OJHOW 3a/1adM, KOTOPbIE UMEIOT Pa3IHYHYIO
CJI0’KHOCTD
Omnpenenenre BO3MOXKHBIX PE3yJIbTAaTOB PabOThl MPOCTEUIINX AITOPUTMOB YIPaBICHUS

3.3 WCIOJIHUTENSIMU U BBIYMCIUTENBHBIX alroputMoB. OmnpeenieHue UCXOAHbIX JaHHbBIX, MPU
KOTOPBIX aITOPUTM MOKET JIaTh TpeOyeMblil pe3yabTaT
Anroput™bel 00pabOTKM HATYpadbHBIX YHCEN, 3alMCAaHHBIX B MO3UIMOHHBIX CHUCTEMax
CUMCICHHs: pa3OuMeHHe 3alucHu 4Yuciia Ha OTHeNbHble UUGPBI, HAXOXKICHHE CYMMBI H

34 Mpou3BeICHUsI (P, HAXOXKICHUE MaKCUMATbHOW (MHHUMAIBHON) ITUDPHI.

' [IpencraBnenue uuciaa B BuUJE HAOOpa MPOCTHIX COMHOMKUTENEH. AITOPUTM OBICTPOTrO
BO3Be/EHUs B crTemneHb. [IOMCK MpoCThIX 4Mced B 3aJlaHHOM JHMAara3oHe C IMOMOIIBIO
IrOpUTMa «petreTo JparocheHar

3.5 MHuoropaspsIHbie 1IeNible YUCIa, 33a4a4u IITMHHON apudMeTHKu
SA3pik  mporpammupoBanus (ITackams, Python, Java, C++, C#). Tunsl JgaHHBIX:
LIEJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, Joruyeckue. Bernenus. CroxHbie
ycnoBus. Llukiel ¢ ycmoBueM. LIMKIIbI IO IEpeMEHHON.

3.6 OO6paboTka NaHHBIX, XpaHSAUXcs B Qaitnax. TekcroBbie U ABoWYHbIE (haiinbl. DailnoBbie
nepeMeHHbIe ((ailioBsle ykazatenn). Urenue u3 ¢aitna. 3anuce B daiin.

Pazbuenue 3amaun Ha noa3anauu. [loamporpaMmel (ripotieypsl U GyHKIIHH).
Hcnonb3oBanue cTaHAapTHON OMOIHOTEKH S3bIKa IPOTPAMMHUPOBAHUS
Pexypcus. PexypcuBHsbie npoueaypsl U ¢dyHkuun. Vicrosib30BaHue cTeKa AJisi OpraHu3aiuu

3.7 PEKYPCUBHBIX BHI30BOB
Uucnennsie MeToibl. TouHOE W MpUOIMKEHHOE pelieHus 3aAauu. UncleHHOe pelieHne

3.8 ypaBHEHUH C MOMOIIBIO MoJ00pa mapamerpa. UNCIeHHbIE METOMbI PEIIeHUs] YpaBHEHUIL:
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MeToa Tepebopa, METOJ TMOJIOBUHHOTO JeneHus. [IpuOmmkéHHOE BBIYMCICHHE JUIMH
KpUBBIX. Bprumcnenue mmomaneid QGuryp ¢ TOMOIIBIO YHCICHHBIX METOJOB (METO
MPSMOYTOJIBHUKOB, MeTo Tparenui). [louck Makcumyma (MUHEMYMa) (DYHKIIUU OJTHOM
MepEMEHHON METO/I0M MOJIOBUHHOTO JIEJICHUS

3.9

OO0paboTka CHMBOJILHBIX JaHHBIX. BcTpoeHHBIE (DYHKITMH S3BIKA IMPOTPAMMHPOBAHUS IS
00pabOTKM CHMBOJBHBIX CTPOK. AJTOPUTMBI OOpaOOTKH CHMBOJIBHBIX CTPOK: MOJCYET
KOJIMYECTBA TMOSBJICHUNM CHUMBOJIa B CTPOKE, pa30MEHHE CTPOKH Ha CJIOBa MO MPOOEIbHBIM
CHUMBOJIaM, MOUCK MOJICTPOKH BHYTPU JAAHHOW CTPOKH, 3aMEHA HAWJCHHOW MOJCTPOKUA Ha
Ipyryoo cTpoky. ['eHepammsi Bcex CIIOB B HEKOTOPOM ai(aBUTE, YAOBICTBOPSIOMINX
3a/IaHHBIM OorpaHnueHusM. [IpeoOpazoBanue unciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbpl M TOCIEA0BAaTENbHOCTH uHcel. Bpruncienne 0000IIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCHBAa WX YMCIOBOH MOCIIE0BATENbHOCTH (CyMMBI, IPOU3BEICHHUS, CPETHETO
apu(pMeTHYeCKOTro, MUHUMAJIBHOTO U MaKCUMAJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB,
YAOBJIETBOPSIIOMINX 3aJaHHOMY YCIIOBHIO). JIMHEHHBIN MOMCK 3a/laHHOTO 3HAYEHUS B
MaccuBe. ANTOpUTMBI pabOTBl C 3JIE€MEHTaMH MacCHUBa C OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. CopTupoBKa OJHOMEpPHOro MaccuBa. [IpocTbie MeTonbpl COPTHUPOBKU (METOJ
My3bIpbKa, METOJ BbIOOpa, copTupoBKa BcTaBkamu). CopTuUpoBKa ciusiHueM. beictpas
coptupoBka MaccuBa (anroput™m QuickSort). /[BoW4HBIM TOUCK B OTCOPTUPOBAHHOM
MAaCCHBE

3.11

JIByMepHBIE MacCUBBI (MaTpuIlbl). AJTOPUTMBI OOpaOOTKH JIByMEPHBIX MAaCCHBOB:
3aI10JIHEHHE IBYMEPHOI'O YHCJIOBOIO MACCUBA IO 33/laHHBIM IPaBWJIaM, IOUCK 3JIEMEHTA B
JBYMEPHOM MacCHUBE, BBIYHCIEHHE MakCMMyMa (MHUHUMYyMa) U CYMMBI 3JIEMEHTOB
JIByMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIOB JBYyMEPHOTO MacCHBa

3.12

CrnoBapu  (acconmuaTHBHBIE MAaCCHUBBI, OTOOpakeHus). Xom-Tabmuiel.  [loctpoeHwme
asi(haBUTHO-9aCTOTHOTO CIIOBApsI IJIs 33IaHHOTO TEKCTa

3.13

Crexu. AHanM3 MPaBUIBHOCTH CKOOOYHOTO BBIpaXEHHs. BhruncieHne apupmMeTHdecKoro
BBIpAKEHUS, 3aIIMCAHHOTO B MOCT(MUKCHOU (opme.
Ouepenu. Micnionp3oBaHue ovepeu Uisi BDEMEHHOTO XPaHEHUS JaHHBIX

3.14

Anroputmbel Ha rpadax. [locTpoeHne MUHUMANIBbHOTO OCTOBHOTO J€peBa B3BELICHHOIO
CBSI3HOI'O HEOPUEHTUPOBaHHOTO rpada. KonmnuecTBo pa3nuyHbIX MyTei MKy BEpIIMHAMHU
OPUEHTUPOBAHHOTO alMKINYecKoro rpada. Anroputm JelkcTpsl

3.15

JlepeBbsi. Peanuzanusa nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBouuHble (OMHApHBIE)
nepesbst. [loctpoenue gepesa i1 3a1aHHOTO apu(MeTHYecKoro BeipaxeHus. PekypcuBHbie
anropuTMbl 00x0/1a AepeBa. VMcnoap3oBanue creka u ouepenu A 00xoja epeBa

3.16

[[I/IHaMI/ILIeCKOC [IporpaMMHUpOBaHUC KaK MCTOJ PCHICHHUA 3ala4d C COXpPAaHCHUCM
IMPOMCXKYTOYHBIX PE3YJIbTATOB. 38.,[[8.‘11/1, pemacMbIC C IIOMOIOBIO JHHAMHYCCKOI'O
IporpaMMHUPOBAHUA: BBIYHCIICHUC PCEKYPCHUBHBIX q)YHKHHﬁ, MOJCYET KOJIUUYECTBA
BapHaHTOB, 3aJla4X OIITUMU3AINN

3.17

[lonsitne 00 OOBEKTHO-OPUEHTUPOBAHHOM TMporpaMmMupoBaHUU. OOBEKTHI M KJIACCHI.
CpoiictBa U MeToabl 00bEeKTOB. OOBEKTHO-OPHEHTUPOBAHHBIM aHanu3. Pa3paboTka
MporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO  moaxona.  VHkamcymsmus,
HacJeI0BaHue, MOJIUMOphu3mM
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yqeﬁHO-MeTOI[H'leCKOC odecrneuyeHue
Oo0s13aTeIbHBbIE y‘leﬁl—lble mMarepuaJjJbl IJd YICHHKA:

1. «Mudpopmatuka» 10 kmacc B 2-x uactsx. / [lon. Pen. K.IO.ITonskoB. — MockBa: bunowm.
JIaGopatopus 3HaHUI»; AKHoHepHOe o0mmecTBo «M3narenscTBo «IIpocBenienney.

2. «Uudpopmatuka» 11 kmacc B 2-x dactsax. / [Tox. Pen. K.IO.IMonsikoB. — MockBa: bunowm.
Jlaboparopus 3HaHMI»; AKITHOHEpHOE 001IecTBO «M3marenscTBO «IIpocBenieHme.

3. «Mudopmaruka» 10-if kmacc 6a30BbIi U yrayOnéHHbINH ypoBHH y4ueOHMK B 2 yactsax / K. IO.
[Tonsixos, E. A. Epemun. — Mocksa

Oos3aTebHbIE yueOHbIe MATEPHAJIBI I YUUTeJIs:

1. Uadopmatuka (yriayOneHHbI ypoBeHb). Peammsanus tpeboBanuii ®I'OC cpeanero obiero
obpazoBanusi: Meroaundeckoe nocooue g yuutens / [H.H. Campuikunal. — M. : ®I'BHY «ucTuTyT
CTpaTeruu pa3BuTHs oOpasoBaHus», 2023. — 226 c. : w1 ISBN 978-5-6049296-3-6

2. Uadpopmaruka : 10-11-e kimaccel : 6a30BbIil U yrITyOIEHHBI YPOBHH | METOAMYECKOE TIOCOOHE K
yueOHukam K. lO. ITlonsxoBa, E. A. Epemuna / K. lO. IlonskoB, E. A. Epemun. — Mocksa :
[Ipocsemenue, 2023

3. IlporpammupoBanue. Python. C++ : mpakTukym : MeTOAMYECKUE PEKOMEHIAINH Ui yIUTENs /
K. 1O. [Tonsxos. — Mockaa : IIpocsemenne : BUHOM. Jlabopatopust 3HaHMi

udposbie o0pa3oBare/ibHbIE peCypChbl:

e ABTOMaTHUECKast MPOBEPKa 3a1a4 Mo mporpaMmupoBanuio https://informatics.msk.ru/
e ['ocynapcTBeHHBIN YHUBEPCUTET TIpocBenieHus, https://lesson.edu.ru/905/107class=10

e 3agaun u3 ydaeOHHKa K.1O. [TonsixkoBa u E.A. Epemuna,
https://informatics.msk.ru/mod/statements/view.php?id=11743#1

o OI'MC «Mos mikoaay»
o Snnexc yueonuk (https://education.yandex.ru/)
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