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INOACHUTEJIBHASA 3AIINCKA

Hacrosmas pa6ouas nporpamma no undopmartuke it 9 kinacca cpeHeit o01eodpa3oBaTebHON MIKOJIbI COCTABIIEHA HA OCHOBE:

1. denepanpHoro 3akona «O6 obpazoBanuu B Poccuiickoit ®eneparum» ot 29.12.2012 No 273-03 (¢ M3MEHEHHSAMH M JIOMOJHCHHUIMH,
BCTyNUBIIMK B cuity ¢ 13.07 2021).

2. denepanbHOTO TOCYAAPCTBEHHOrO 00pa30BaTEILHOTO CTaHAApTa HadalbHOro obmiero obpaszoBanms (mpuka3 ot 31.05.2021 Ne 286
MunuctepctBa npocBenienuss Poccuiickoit @enepamuun «O0 yTBepKIeHUU (eIepalbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa HaYaJIbHOTO O0IIero o0pa3oBaHMsy, 3aperucTpupoBanHblii B Munrocte Poccun 05.07.2021, peructpannonnbiii Homep 64100).

3. Tlpukaza MunuctepctBa npocemeHus: Poccuiickoit @enepamuu ot 09.10.2024 Ne 704 «O BHeCeHHHM U3MEHEHUH B HEKOTOPBIC MPUKA3HI
MunuctepctBa npocsemienusi P®, kacaromuecs deaepanbabix odpazoBarensHbix nporpamm HOO, OO0 u COO» (3apeructpupoBaH oT
11.02.2025 rona).

4. Tlpuka3za MunuctepctBa npocseuieHusi Poccuiickoit @enepanuu ot 08.10.2025 Ne 729 «O BHeceHHH U3MEHEHUIN B HEKOTOPbIE MPUKA3HI
Munuctepctsa npocsenieHust P®, kacarommecs dpeaepanbHbix odpazoBarenbHbix nporpamm HOO, OO0 u COO» (3aperucTpupoBaH ot
03.12.2025 roaa, peructpanuonnbiii No§84436).

5. Ilpukaza MunucrepctBa npocseuieHus: Poccuiickoit @enepauuu ot 10.11.2025 Ne 808 «O BHECEHMM U3MEHEHUI B HEKOTOPHIE MTPUKA3bI
MunuctepctBa npocsemenusi P®, kacaromuecs deaepanbubix odpazoparensHbix nporpamm HOO, OO0 u COO» (3apeructpupoBaH OT
11.02.2026 rona, peructpainrionHbiit Ne 85296).

6. Ilpukaz MunuctepcrBa mpocBemeHuss Poccuiickoit ®enepanuu ot 18.05.2023 Ne 370 «O06 yrtBepxxaeHuH (eaepanbHOM
00pazoBaTebHON TPOrpaMMbl OCHOBHOTO 00IIIEr0o 00pa3oBaHUs».

7. OcHOBHOI 00pa3zoBaTeabHON MPOrpaMMbl OCHOBHOTO ob11ero oopazoBanus MAOY Kackapunckoii COILL, yTBep:k/1IeHHOH Ha MecoBeTe,
npotokod Nel ot 29.08.2025 r., npukazom Ne 680 ot 29.08.2025r., cormacoBanHoi Ymnpasistonum CoseroMm mikonsl 29.08.2025 .
(mpotokon Nel2).

8. VYuebOnoro urana MAOY Kackapunckoii COILI, yrBepxkaeHHOTO Ha TieAcoBeTe, mpoTokon Nel2 ot 27.06.2026 r., mpukazom Ne 432 ot
29.06.2026 1. u cornacoBanHoro Ympasistomum Coerom mkobl 29.06.2026 r. (mpotokon Ne 10).

9. TomoxxeHust 0 pabodnx MporpaMMax y4uTesel 1mo oOpa30BaTENbHBIM MPOrpaMMaM, YTBEPKICHHOTO Ha IeJcoBeTe, MpoTokod Nel ot
29.08.2025 1., mpukazom Ne 637 ot 29.08.2025 r. u cornmacoBanHoro YmnpasisitomuM CoBerom mkois! 29.08.2025 r. (mpotokon Ne 10).

[TporpamMMma o nHpOpMaTHKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTAaBIIEHA HA OCHOBE TPeOOBaHMI K pe3ylbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00miero obpaszoBanus, npeactaBieHHbIX B DI'OC OO0, a Takxke denepanbHON padodeid
MPOrPaMMBbI BOCITUTAHHUSI.

[Iporpamma mo wmHbOpMaTHKe MAET TPENCTABICHHE O IENsIX, OO0ImIel cTpaTeruu OOydYeHHs, BOCIIUTAHHUS M Pa3BUTHA OOYUAIOIIUXCS
cpenctBamMu  MHGOPMATHKA Ha 0a30BOM ypOBHE, YCTaHABIMBAET 00s3aTelbHOE MPEIMETHOE COAEpKaHHME, IMPelyCMaTpUBAET €ro
CTPYKTYypHUPOBaHHUE TIO pa3zesiaM U TeMaM.



[Tporpamma no nHpopMaTHKe ONpeAeseT KOJIMYECTBEHHbIE U KaUeCTBEHHbIE XapaKTEPUCTUKU y4eOHOro Marepuana Juis Kaxaoro rojaa
U3yYeHUs, B TOM WYHCIE ISl COJACPXKATEIbHOTO HAIOJIHEHUS pa3HOrO BHJA KOHTPOJSA (IPOMEXKYTOYHOW aTTecTalud OOydaromuxcs,
BCEPOCCUHCKUX MTPOBEPOYHBIX pabOT, FrOCYIapCTBEHHON UTOTOBOM aTTECTALUN).

[Tporpamma mo MH(GOPMATHKE SBISAETCS OCHOBOM JIJIsl COCTABJICHHUS aBTOPCKUX yUEOHBIX MPOrpamMM, TEMAaTHYECKOTO IJIAHUPOBAaHUS Kypca
YUHUTETIEM.

Llenssmu u3yyeHus HHPOPMATUKU Ha YPOBHE OCHOBHOT'O O0IIIEro 0Opa30BaHUS SBIISIOTCS:

(GbopMHpOBaHHE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKU HMH(OPMATHKH, TOCTHKEHUSAM
HAYYHO-TEXHHUYECKOTO TpOorpecca M OOIIECTBEHHOM NPAKTHUKH, 3a CUYET pPa3BUTHS MPEACTaBICHUH 00 WHPOpPMALMU KaK O BaKHEHIIEM
CTPATErMYeCKOM pecypce pa3BUTHs JIMYHOCTH, IOCYJapcTBa, OOLIECTBA, MOHMMAHUS POJIM MH(POPMALMOHHBIX MPOLECCOB, MH()OPMAIIMOHHBIX
pecypcoB ¥ HHPOPMALIMOHHBIX TEXHOJIOTHN B YCIOBUAX HU(PPOBON TpaHCPOPMALIMU MHOTUX c(hep KU3HH COBPEMEHHOTO 00IIeCTBa;

o0ecreyeHrne yciaoBUH, CIIOCOOCTBYIOIIMX PAa3BUTHIO AITOPUTMUYECKOIO MBILIUIEHUS KaK HEO0OXOIMMOIrO YCJIOBHs MpOodhecCHOHATbHON
IEATEIbHOCTH B COBPEMEHHOM HH(OPMALMOHHOM OOILIECTBE, NMPEIONATa0Iero ClIoCOOHOCTh 00y4aroIierocs pa3onuBaTh CIO0KHBIE 337a4M HA
OoJsiee TpOCThIE 10/13a]]a4l, CPAaBHUBATh HOBBIC 33Jjaudl C 3a/la4aMi, PEHIEHHBIMU paHee, ONpPEeATh MIark JUIsl TOCTHKEHUs pe3ysbTaTa U Tak
nanee;

(dbopMHpoOBaHUE U pa3BUTHE KOMIIETEHUUI 00yyaromuxcs B 001aCTH UCIOJIb30BaHUS HHPOPMALMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHUH,
B TOM YHCJI€ 3HAHWH, YMEHHUH M HABBIKOB pabOTHI ¢ WH(pOpMaKEl, MPOrpaMMHUPOBAHNS, KOMMYHHKAIIUU B COBPEMEHHBIX MU(PPOBBIX Cpelax B
yCIOBUAX obecrieueHust MH(POpMaMoHHON 6€30aCHOCTH JINYHOCTH 00y4aroIIerocs;

BOCIIUTAHHE OTBETCTBEHHOTO M W30MPATENbHOTO OTHOUICHHS K HHGOpMAIMKU C Y4YETOM TIPABOBBIX M OITHUYECKUX aCHEKTOB €&
pacrpoCTpaHeHUsl, CTPEMJIEHUSI K IPOJOJDKEHUI0 00pa30BaHUs B 00JIAaCTH MH(OPMAILMOHHBIX TEXHOJOTHH M CO3MIATENbHON AEATENBHOCTU C
MIPUMEHEHHUEM CPEJICTB MHPOPMAIIMOHHBIX TEXHOIOTHH.

HNHdopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXaer:

CYIIHOCTh MH(OPMATUKM KaK Hay4YHOH AMCLUUIUIMHBI, HM3y4yarolleil 3aKOHOMEPHOCTU MPOTEKaHHsI M BO3MOXKHOCTU aBTOMATHU3alMH
MH(POPMAIMOHHBIX MPOILIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHUSI HHPOPMATHKH, MPEX/IE€ BCEro NHPOPMAIIMOHHbBIE TEXHOJIOTUH, YIIPABJIEHUE U COLMANIBHYIO chepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU U HH(OPMAIIMOHHOH 1€ TeTbHOCTH.

N3yuenne MHPOPMATUKU OKa3bIBae€T CYIIECTBEHHOE BIMSIHME Ha (OPMHUPOBAHHE MHUPOBO33PEHHUS OOYYAIOLIErocs, €ro >KU3HEHHYIO
MO3UIMIO, 3aKJAJbIBAET OCHOBbI TOHUMAaHHUS NPUHIUNOB (QYHKIIMOHUPOBAHUS W UCIHOJIb30BAaHUS HWH(POPMAIIMOHHBIX TEXHOJOTMM Kak
HEOO0XO/IMMOT0 HMHCTPYMEHTa MpPaKTHYECKU JHOOOH JEesATeTbHOCTM M OJHOrO0 M3 Haubosiee 3HAYMMBIX TEXHOJIOTMYECKMX JOCTH)KEHUIt
COBpEMEHHOM IMBUIN3AaLUU. MHOTHE TIpeIMETHBIE 3HAHUS U CITOCOOBI JEATEILHOCTH, OCBOCHHbIE 00YUYaIOIUMUCS IPU U3yYEHUH HHPOPMATHKH,
HAXOJAT NMPUMEHEHHE KaK B paMKax 00pa30BaTENIbHOTO Ipoliecca MpU M3YyYEHHH APYTHX MPEAMETHBIX 00JacTei, TaK U B MHBIX JKU3HEHHBIX
CUTYalUsX, CTAHOBATCA 3HAYMMBIMU JUIsI GOPMHUPOBAHMS KauyecCTB JIUYHOCTH, TO €CTh OPUEHTHUPOBAHBI Ha (HOPMHUPOBAHHE METANPEIMETHBIX U
JIMYHOCTHBIX PE3yJIbTaTOB 00yUEHUSI.

OcHoBHble 3371aun yuebHoro npeamera «MHpopmaTtuka» — copmMupoBaTh y 00ydaromuxcs:

NOHMMAaHHE MPUHLUIIOB YCTPOUCTBA M (PYHKIIMOHUPOBAHUS OOBEKTOB U(PPOBOIO OKPYKEHUS, IPEACTABICHUs 00 HCTOPUU U TEHACHIMIX
pa3BuTHs HHGOPMATUKU NTeproa HUPpoBoi TpaHcHopMaLMu COBPEMEHHOTO O0IIECTBA;



3HAHUS, YMEHHUS U HaBBIKM I'PAMOTHON MOCTAHOBKHU 33]]a4, BO3HUKAIOIIUX B MPAKTUYECKOU NESATENLHOCTH, AJI UX PEIICHUS! C MOMOIIBIO
MH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHUS U HaBBIKK (hOPMaTM30BAaHHOTO OMMCAHUS MTOCTABICHHBIX 3a/1a4;

0a3oBble 3HaHUS 00 HH(GOPMAITMOHHOM MOJICTMPOBAHHUH, B TOM YUCIIE O MATEMAaTHYECKOM MOJICTUPOBAHUY;

3HAHUE OCHOBHBIX AITOPUTMHYECKUX CTPYKTYP U YMEHHE MPUMEHSATH 3TH 3HAHUS IS MOCTPOCHUS AITOPUTMOB PEIICHHS 3a/ad MO HX
MaTEeMaTHYECKUM MOJIETISIM;

YMEHHUS U HABBIKM COCTABJICHHS MPOCTHIX MPOTPaMM [0 MOCTPOECHHOMY aJITOPUTMY Ha OJIHOM M3 SI3bIKOB MPOrPAMMHPOBAHUS BHICOKOTO
YPOBHS;

YMEHHS W HaBBIKA Y(P(PEKTUBHOTO HCIOIH30BAHUS OCHOBHBIX THIIOB MPUKIATHBIX MpPOrpamMm (MPHIIOKEHUN) OOIIero Ha3HAYEHUS U
MH(OPMALIMOHHBIX CUCTEM ISl PELICHHs C UX MOMOIIBIO MPAaKTUYECKUX 3a/a4, BiaieHne 6a30BbIMU HOpMaMH MH(POPMAIIMOHHOM 3TUKU U MpaBa,
OCHOBaMU MH(GOPMAITMOHHOHN 0€301aCHOCTH;

yMEHHE TPaMOTHO HHTEPIPETUPOBATh PE3YyJIbTaThl PEIICHUS MNPAKTUYECKUX 3a7ad C MOMOUIbI0 HH(OPMALMOHHBIX TEXHOJOTHUH,
MIPUMEHSATD MMOJTYUYEHHBIE PE3YJIbTAThl B IPAKTUYECKOM JESITEIILHOCTH.

[lenu u 3amaun uU3yueHus: UHOOPMATUKH HA YPOBHE OCHOBHOT'O OOIIEro 0oOpa3oBaHUsl OMPENENSIIOT CTPYKTYpPY OCHOBHOTO COJEP KaHUS
y4e0HOTO0 MpeAMETa B BUJIE CISAYIOMUX YETHIPEX TEMATHUECKUX Pa3JIeIIOB:

U poBasi (PaMOTHOCTE;

TEOPETUIECKHE OCHOBBI MHPOPMATHUKH;

AITOPUTMBI U TPOrPaMMUPOBAHUE;

nH(pOpPMAIIMOHHBIE TEXHOJIOTHH.

Ha uzyuenue nunpopmaruku Ha 6a30BoM ypoBHe otBoauTcs 102 yaca: B 7 kiacce — 34 vaca (1 yac B Hezeno), B 8 kitacce — 34 yaca (1 gac
B HeJeno), B 9 kiacce — 34 yaca (1 yac B Hezenmo).



COJAEP)KAHUE OBYYEHUA
9 KVIACC

HudppoBasi rpaMoOTHOCTH

I'no6anbHas cetb UHTEpHET U cTpaTernu 0e30NMacHOrO NoBe/leHUsl B Hel

I'nobaneHas cetb MutepHer. IP-anpeca y3noB. CereBoe XxpaHeHHE AaHHBIX. MeTO/bl MHIMBUIYAJIbHOIO U KOJJIEKTUBHOIO pa3MEIICHUs
HoBO# nH(popmaru B aTepHeTe. bombime nanHple (MHTEpHET-AaHHbIE, B YaCTHOCTU JaHHBIE COLUAIBHBIX CETEH).

[Tonsitue 06 mHpOpMaAITMOHHOW O€30macHOCTH. YTPo3bl MH(DOPMAIMOHHOW O€30MacHOCTH MpH paboTe B II00aJbHON CETH M METOJIbI
npotuBozeiicTBus uM. [IpaBuna 6e3onacHoi ayreHTHduKanuu. 3amuTa TuuyHor HHGopmanuu B MiHTepHeTe. besonacHble cTpaTeruu MoBeIeHus B
Wntepnere. [Ipenynpexaenue BoBIeYEHUS B IECTPYKTUBHbBIE U KPUMUHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (KMOEpOYyJUIMHT, (PUILMHT U ApYTHE
bopmsr).

PaGora B uHGOpMAIMOHHOM NMPOCTPAHCTBE

Buner nestensHocTn B VHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE CEPBUCHI (TIOYTOBAs CIy»k0a, BUACO-KOH(EPEHI-CBSI3b U
IpyTHUe), CIpaBOYHbIE CIY>KObI (KapThl, paCIIMCAHUS U JPYTUE), HOUCKOBBIE CIYKObI, CTyKObl OOHOBIIEHUS IPOTPAMMHOI0 00ECIIEYEHHUS U IpYTHe
ciry>k0b1. CepBHCHI TOCYJapCTBEHHBIX yciyr. O0naunbie XpaHwIMa faHHbIX. CpeacTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OHJIaH-O(UCHI).
ITporpammHoe oOecrieueHre Kak BeO-CepBHC: OHJIAITHOBbIE TEKCTOBBIE U rpaduyeckre peaakTophl, Cpeibl pa3padOTKU IPOrpaMM.

Teopernuyeckue 0CHOBbI HH(POPMATHKH

MoaeaupoBaHne Kak MeTO/ NO3HAHUS

Mopnens. 3agauu, peraeMble ¢ MOMOIIBI0 MojaenupoBanus. Knaccudukanuu Moaeneil. MatepuanbHble (HaTypHbIE) U UHPOPMALIMOHHBIE
Monenu. HenpepriBHbIE U AMCKpeTHBIE Mojenu. MmutannonHsie moaenu. Mrposeie Mojaenu. OreHKa aIeKBaTHOCTH MOJETH MOAECITUPYEMOMY
00BEKTY U IEISIM MOJICIIUPOBAHUS.

Tabnuunbie mogenu. Tabmuia kak IpeaCcTaBIeHUe OTHOIICHHUS.

bazbl nanabix. OT60p B TAbIUIE CTPOK, YAOBIETBOPSAIOLUINX 3aJAHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedbpo, nmyts. OprueHTHpOBaHHBIE U HEOpUEHTHpOBaHHBIE rpadbl. J[nuHa (Bec) pedpa. BecoBas marpuna rpada. lnuna
nyTd Mexay BepmmHamu rpada. [Touck ontumansHoro mytd B rpade. HawanmpHas BepmivHa (MCTOYHHMK) M KOHEYHas BepiiMHA (CTOK) B
OpUEHTHpOBaHHOM Ipade. Brunciaenue koanuecTBa myTel B HalpaBI€HHOM allUKINYeCKOM Irpade.

Hepeso. Kopens, BepmuHa (y3en), 1uct, pedpo (yra) nepesa. Bricora nepesa. [lognepeso. Ilpumeps! nucnonb3oBanus aepesbes. [lepedbop
BapHaHTOB C TIOMOIIBIO JIepeBa.

[TonsaTHe MaTeMaTHyecKOW MoOJENM. 3a/laud, peliaeMble ¢ MOMOIIbI0 MaTeMaTHYecKoro (KOMIBIOTEPHOTr0) MozeaupoBaHus. OTindue
MaTeMaTU4eCKOW MOJIEIM OT HATypPHON MOJIENH M OT CJIOBECHOTO (JIUTEPATYpHOTO) OMUCaHUsI 0OBEKTA.

Oranbl KOMIBIOTEPHOIO MOJICIMPOBAHUS: INOCTAHOBKA 3a/laud, MOCTPOCHME MAaTeMaTH4YeCKON MOJenu, NporpaMMHas peaau3anus,
TECTHPOBaHUE, TPOBEACHNE KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAIM3 €T0 PE3yJIbTaTOB, YTOUHEHHE MOJICITH.



AJITOPUTMBI M IPOrPaMMUPOBaHK e

Pa3paboTka aaropuTMoB ¥ NPOrpamMm

Pazouenue 3amaun Ha momzamaun. COCTaBJICHHE aITOPUTMOB W MPOTPAMM C UCIIOJIB30BAHUEM BETBJIECHUM, IIMKJIOB M BCIIOMOTATEIIbHBIX
QJIITOPUTMOB ISl YIIPABJICHUS UCTIONHUTENIEM POOOT WiTM IPYyruMU HCTIOTHUTEIISIMU, TAKUMH Kak Yepemnaiika, YepTEéXHUK U APYyTUMHU.

Tabmuunbie BenmuuuHbl (MaccuBbl). OgHOMepHbIe MaccuBbl. COCTaBICHUE M OTJIAJKa MPOrPaMM, PEATM3YIOIIMX THIIOBBIC AJTOPUTMBI
00pabOTKM OJHOMEPHBIX YHUCIIOBBIX MAacCHBOB, Ha OJHOM U3 s3BIKOB mporpammupoBaHus (Python, C++, Ilackans, Java, C#, LllkonbHbII
ANTOpUTMUYECKHA SI3BIK): 3alOJHEHUE YUCIOBOI'O MAacCHBa CIyYalHBIMU YHCIAMH, B COOTBETCTBHHM C (DOpMyJIOH WM MyTEM BBOJA YHUCEN,
HAaxO0XJICHUE CyMMBI 3JIEMEHTOB MAacCHBa, JTUHEHUHBIN MOUCK 33JJaHHOTO 3HAYEHHUS B MACCHBE, MOJICUET IJIEMEHTOB MACCHUBA, YJOBJICTBOPSIONINX
3aJITAaHHOMY YCJIOBHIO, HAXOXKJICHHE MHHUMAJIHHOTO (MaKCUMaIBHOTO) 3JieMeHTa MaccuBa. COpTHPOBKA MAacCHBa.

O0paboTka MOTOKA JAHHBIX: BEIYUCIICHUE KOJMYECTBA, CYMMBI, CPETHETO aprU(PMETHISCKOT0, MUHUMAIIBHOTO U MaKCUMAaJIbHOTO 3HAYCHHUS
3JIEMEHTOB MOCJEI0BATEILHOCTH, YAOBIETBOPSIOLIUX 3a/IaHHOMY YCIIOBHIO.

Yupasienue

VYupasnenue. Curnan. O6parHas cBs3b. [lonydyeHne CUrHaIOB OT HUQPPOBBIX AATYMKOB (KacaHMs, PACCTOSHUS, CBETa, 3ByKa U JPYroro).
[Ipumepsl UCTIONB30BaHMS TPUHIMIA OOPAaTHOM CBSI3M B CHUCTEMax YIPABICHUS TEXHUYECKUMH YCTPOWCTBAMHU C MOMOIIBIO JATYUKOB, B TOM
YHUCJIe B pOOOTOTEXHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CHCTEM (CHCTEMa YIPABJICHHUS ABUKEHHUEM B TPAHCIOPTHOM CHCTEME, CBapo4Hasi JMHUS aBTO3aBO/Ia,
aBTOMATHU3HPOBAHHOE yNpaBJICHHE OTOMJICHUEM IOMa, aBTOHOMHAs CUCTeMa yIpaBIEHHUS TPAHCIOPTHBIM CPEJCTBOM U APYTHE CUCTEMBI).

NudopmannoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[TonsiTie 00 S7EKTPOHHBIX Tabnuuax. TUMbl JaHHBIX B sSYeKaxX IEKTPOHHOM Tabmuiel. PenaktupoBanue u hopmaTtupoBaHue TaOIHIIL.
BcerpoeHHble QyHKIWMH Ul IOMCKA MakKCHMyMa, MHHHMyMa, CYMMBI U cpenHero apudmermdeckoro. COpTUpPOBKa MAHHBIX B BBIJICIICHHOM
nuanazone. [loctpoenue auarpamMm (rucrorpamma, Kpyrosas auarpamma, TouedHas fuarpamma). Beibop tuma quarpammei.

[IpeoOpazoBanue Gpopmyit nmpu KorupoBaHuu. OTHOCUTENIbHAS, A0COTIOTHAS U CMEIIaHHAas aJpecalus.

Y CIOBHBIE BBIUMCIICHUS B AIEKTPOHHBIX Tabnunax. CyMMHpOBaHUE U MOJACYET 3HAUCHUI, OTBEYAIOIINX 3aJJaHHOMY ycloBuio. O0paboTka
00X HAOOPOB AaHHBIX. YUCIEHHOE MOAECTMPOBAHNE B DJIIEKTPOHHBIX TAONIUIIAX.

HNudopmannoHHble TEXHOJOTHH B COBPEMEHHOM 00IIIeCTBE

Pounb nH(DOpMAIMOHHBIX TEXHOJOTUH B pa3BUTHH YKOHOMUKH MHPA, CTpaHbl, peruoHa. OTKpbIThIE 00pa3oBaTelbHbBIE PECYPCHI.

[Ipodeccun, cBs3annbie ¢ MHPOPMATUKON ¥ HHHOPMAITMOHHBIMHA TEXHOJIOTHSIMU: BEO-AU3alHEP, TPOTPAMMHUCT, Pa3pabOTIYNK MOOUITBHBIX
MIPUIIOKEHUH, TECTUPOBILUK, APXUTEKTOP MPOrPaMMHOTO 00ECTICUeHH S, CTICIUATKCT M0 aHAJIN3y JaHHBIX, CHCTEMHBII aIMUHUCTPATOP.

IMNJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS TMTPOT'PAMMBI 110 MH®OPMATUKE HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUSA

I/I3y‘{CHI/IC I/IH(I)OpMaTI/IKI/I Ha YpPOBHC OCHOBHOTO O6IJ.I€FO 06pa30BaHI/IH HaIllpaBJICHO Ha IOOCTUKCHUC O6y‘laIOH_II/IMI/IC${ JJUYHOCTHBIX,
MCTAIMMPECAMETHBIX U MMPCAMETHBIX PE3YJIBTATOB OCBOCHUA COACPIKAHUS yqe6H0r0 npeamera.



JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJIbTAaThl HIMEIOT HAIPABICHHOCTh HA PELICHHE 3a7ad BOCIIUTAHUSA, PA3BUTHUS M COLMAIM3AIMN 00yYaroIuXcs CPEeICTBAMU
y4eOHOTr0 MpeaMeTa.

B pesynbrare u3ydenust nHQOPMATUKH HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus y 00ydaronierocst 0yayT copMupoBaHbI CIEAYIONTHE
JUYHOCTHBIE PE3YyJIbTaThl B HaCTH:

1) naTpMoTHYECKOr0 BOCHIUTAHMA:

[IEHHOCTHOE OTHOIIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAyYHOMY HACJEIUI0, TOHUMaHUE 3HaYeHHUS] HH(GOPMaTUKU
KaK HayKd B )KM3HHM COBPEMEHHOTO OOIIEeCTBa, BIaJIeHUE JOCTOBEPHON MHPOpPMALIMEH 0 TepeIOBBIX MUPOBBIX M OTEYECTBEHHBIX JOCTHKCHHSAX B
obnactu wuHGMOPMATUKK ¥ HMHMOPMAIMOHHBIX TEXHOJIOTHHA, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O IUpoBoil TpaHchopMauu
COBPEMEHHOI0 00I11eCTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSI:

OpHEHTAIUsl Ha MOPAIbHBIE LIEHHOCTH M HOPMBI B CUTYallMsX HPABCTBEHHOTO BHIOOpA, TOTOBHOCTH OIICHMBATH CBOE IMOBEICHHE WU
MOCTYIKU, a TAaK)Ke MOBEJICHHE U TMOCTYNKHU JPYTHX JIIOACH C MO3ULUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHS IMOCIEICTBUI
MOCTYTIKOB, aKTUBHOE HENPHUSATHE aCOLMANBHBIX TIOCTYIIKOB, B TOM 4ncie B lHTepHeTe;

3) rpasKaaHCKOro BOCIUTAHMSA:

NPEICTaBICHUE O COIMAIBHBIX HOPMAax M MPaBWJIAX MEXIMYHOCTHBIX OTHOIIECHHH B KOJUIGKTHBE, B TOM YHCIE B COLMAIBHBIX
cooO1ecTBax, COOMIOACHHE MpaBHJ O€30MaCHOCTH, B TOM 4YHCIIE HAaBBIKOB O€30MACHOTO MOBEJACHHS B HWHTEPHET-CpPelie, TOTOBHOCTh K
pa3sHo0Opa3HON COBMECTHOW NESTETHLHOCTH TPH BBITOJHEHUH YYeOHBIX, MO3HABATEIBHBIX 33/1a4, CO3AaHUU yUEOHBIX MPOEKTOB, CTPEMJICHHE K
B3aMMOIIOHMMAHUIO M B3aHMOIIOMOLIM B Tpolecce 3TON y4eOHON NesATeNTbHOCTH, TOTOBHOCTh OLIEHHBATh CBOE MOBEACHUE U MOCTYIKHU CBOUX
TOBApUINEH C MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS TIOCIEACTBUN TTOCTYITKOB;

4) HeHHOCTeH HAYYHOr0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUYECKUX MpEJCTaBlIeHUd 00 uHpopManuu, HHPOPMAIMOHHBIX Hpoleccax U HUHGOPMAIMOHHBIX
TEXHOJIOTUSX, COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOM MPAKTHKH U COCTABIIAIOUIMX 0a30BYI0 OCHOBY JUIS
MMOHUMAaHUS CYIIIHOCTH HAyYHOUH KapTUHBI MUPA;

WHTEpPEC K OOYYECHHIO W TO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CamMoOOpa3oBaHWIO, OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JlallbHEHIIEM;

OBJIA/ICHUE OCHOBHBIMH HaBBIKAMH HCCIIEOBATEIILCKOM JESITeIHbHOCTH, YCTAHOBKA HA OCMBICIICHHE OIbITA, HAOIIOJICHHUHN, IMOCTYIIKOB H
CTpEMJICHHE COBEPIIEHCTBOBATH MMYTH JIOCTHKEHUS! MHIUBUIYAILHOTO U KOJUIEKTUBHOTO OJIarONONYYHs;

c(OpMHPOBAaHHOCTh HH()OPMAITMOHHON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBHON pa0OThI C y4eOHBIMU TEKCTAaMH, CIIPAaBOYHON
JUTEPaTypoil, pa3HOOOpa3HBIMU CpeACTBAMH HH(POPMALMOHHBIX TEXHOJOTHH, a TakXKe YMEHHsS CaMOCTOSITEIbHO OINpENeNiTh LEIH CBOETOo
00y4YeHHs, CTaBUTh B (OPMYJIMPOBATH AJIsi ceOsl HOBBIC 3a/1a4M B y4€0e M MO3HABATEIBHON JICATEIIEHOCTH, Pa3BHBATh MOTHBEI M MHTEPECHI CBOCH
MO03HABATEIbHOM IESTETLHOCTH;

5) dpopMupoBaHusi KyJbTYpbl 310POBbS:



OCO3HaHME LIEHHOCTHU JKU3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/I0POBbIO, YCTAHOBKA Ha 3/I0POBbIM 00pa3 »KU3HU, B TOM YHCIE U 3a
cuéT ocBOEHUS M coOMr0IeHNs TpeOoBaHU 0€30IacHOM HKCIUTyaTallu CPEeICTB HHOOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIUTAHMS:

MHTEpeC K MPAaKTUYECKOMY M3Y4eHHI0 npodeccuii u Tpyaa B chepax mpodeccCHoHaNbHON AEATEIbHOCTH, CBI3aHHBIX C HH()OPMATHKOH,
[IPOrpaMMUpPOBAaHUEM M MH()OPMAIMOHHBIMU TEXHOJOIMSIMM, OCHOBAaHHBIMM Ha JOCTM)KEHUSX HAayKH MH(MOPMATUKU M HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BHIOOP U IOCTPOCHNE MHIUBUAYAIHONW TPAeKTOPUH 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX U OOIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

OCO3HAHHME TIJIO0ATBHOTO XapakTepa HKOJOTHYECKUX TMpoOJIieM M TMyTed WX peleHus, B TOM 4YHCIEe C YYETOM BO3MOXKHOCTEH
MH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) aganTannu odyuyaromerocs K U3MEeHSIIOIIMMCS YCJIOBHAM COLMAIBHONH M IPUPOAHOI cpeibl:

OCBOCHME OOYYarOIMMUCS COLMAIBHOIO ONbITA, OCHOBHBIX COLIMAIBHBIX POJIei, COOTBETCTBYIOIMX BeAyIIeH AeATEIbHOCTH BO3pacTa,
HOPM M TIPaBWJI OOILIIECTBEHHOTO MOBEICHUS, (OPM COIMATIBHOM )KU3HH B TPyIIIaxX U COOOIIECTBAX, B TOM YMCIIE CYIIECTBYIOUINX B BUPTYAJIbHOM
IIPOCTPAHCTBE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3ysbTaThl OCBOCHUS IPOrpaMMbl 10 HHPOPMATHKE OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMHU JEHCTBUSIMU
— M103HABaTEJIbHBIMU, KOMMYHUKAaTUBHBIMH, PETYJISITUBHBIMU.

ITo3naBaTe/IbHbIE YHMBepPcaJIbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHHE OIpeAeNsaTh IMOHATHS, co3AaBaTb OOOOIIEHMS, yCTaHaBIMBAaThb AaHAJIOTMM, KJIacCHU(PHUIMPOBATH, CAMOCTOSITEIIBHO BBIOMpATh
OCHOBAHHS M KPUTEPUHU sl KJIACCHU(PHUKAIMM, YCTAaHABIMBATh MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKUE PpaCCYKIEHHs, IenaTb
YMO3aKI04YeHHs! (MHAYKTUBHbIE, IEAYKTUBHbBIE U 110 aHAJIOTUHN) U BBIBOJIBI;

YMEHHE CO37aBaTh, IPUMEHATh U MPeoOpa3OBbIBaTh 3HAKW U CHMBOJIBI, MOJEIIM M CXEMbI JUIsl PEeLICHHUs Y4eOHbIX U MO03HABaTEIbHBIX
3ajady;

CaMOCTOSITENIbHO BBIOMpATh crnoco0 penieHus y4eOHOM 3anauM (CpaBHHMBATh HECKOJIBKO BapHaHTOB peEIIeHHs, BbIOMpaTh Haubosee
MOJXOASIINHN ¢ YYETOM CaMOCTOSITENbHO BBIZICICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBarenbckue AelcTBUA:

(dbopMyIMpOBaTh BOIPOCHl, (PUKCUPYIOIIHME pa3pblB MEXKJIy peaJbHbIM M JKEJaTelIbHbIM COCTOSIHUEM CHUTyallud, OOBEeKTa, |
CaMOCTOSITENIbHO YCTaHABJINBATh HCKOMOE U JaHHOE;

OLIEHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJTyYEHHYIO B X0/1€ UCCIIeIOBAHHUS;

IIPOrHO3UPOBATh BO3MOXKHOE JJaJIbHENIIIee pa3BUTHE IIPOLECCOB, COOBITUI M UX MOCIEACTBHUS B aHAJIOTUYHBIX WJIM CXOJHBIX CUTYyallHsX, a
TaKXe BBIIBUTaTh MPEINOI0KEHNS 00 UX PAa3BUTHH B HOBBIX YCIOBHUAX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

BBISBIIATH 1eQUIUT HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX ISl PEIIeHUs TTOCTaBIEHHOH 3a/1a4H;



NPUMEHSTh Pa3InYHbIe METOJIbl, MHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U O0TOOpe MH(POpPMAIMN WM JAHHBIX M3 HCTOYHUKOB C YYETOM
NPeUI0KEHHON yueOHOM 3a1aul U 3aJJaHHBIX KPUTEPUEB;

BbIOHpaTh, aHATH3UPOBAThH, CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALINIO Pa3IMYHBIX BUJIOB U (JOPM MPECTABICHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMY MpEACTaBIeHHUS WHGOPMAIMM U WIUTIOCTPUPOBATH pEIIaeMble 33Jaud HECIOKHBIMU
CXeMaMHu, AuarpaMMaMiy, HHOU rpadukoi U X KOMOMHALIMSIMU;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH TTO0 KPUTEPHSIM, IPEIJIOKEHHBIM YUUTEIEM I CPOPMYIUPOBAHHBIM CAMOCTOSITEIBHO;

3¢ (peKTUBHO 3aIOMUHATD U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHHKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe JeiicTBHUS

Oo0menne:

COIIOCTABJIATH CBOU CYXXICHUA C CYKACHUAMU APYTHUX YHACTHUKOB JUAaJIora, O6Hap}’)KI/IBaTB pasiinine u CXO04CTBO HO3HHHI>1;

yOJIMYHO MPENICTABIATH PE3yJIbTaThl BHIIOJIHEHHOTO OIBITA (IKCIIEPUMEHTA, UCCIIEIOBAHHSI, TIPOCKTA);

CaMOCTOSITEIILHO BBIOMpaTh (hOpMAT BBICTYIUICHHS C yUETOM 3a7ad MPE3EHTAIIMH U OCOOCHHOCTEH ayJUTOPUU U B COOTBETCTBHH C HUM
COCTaBJIATh YCTHBIC M TUCBMEHHBIE TEKCTHI C HCIIOJIb30BaHUEM WILTFOCTPATUBHBIX MAaTEPHAJIOB.

CoBMecTHasl 1eATEILHOCTD (COTPYAHUYECTBO):

NOHUMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON W MHIMBUAYAJILHON PaOOTHl MPH PELIEHUH KOHKPETHOW MPOOJIEMBI, B TOM YHUCIIE
[IPH CO3/IaHUH WH(POPMAIIMOHHOTO MPOIYKTA;

NPUHUMATh II€Jb COBMECTHOH WH(OPMAIMOHHOW JAeATeNbHOCTH Mo cOopy, o0paboTke, mepenade, (GopManu3anuyu HHGOPMALUH,
KOJUIGKTUBHO CTPOUTH JACHCTBUS MO €€ JOCTHIKCHHUIO: PAaCHpEeAeisaTh POJIH, JIOTOBAPHBATHCS, OOCYKAaTh MPOIECC U PE3yJIbTaT COBMECTHOM
paboThI;

BBIIIOJIHATE CBOIO YacCTh pa6OTI)I C I/IH(l)OpMaIII/IGI\/'I HIIN I/IHq)OpMaHI/IOHHI)IM MpOAYKTOM, JOCTUTAad KaYCCTBCHHOI'O PE3yJibTaTa IO CBOCMY
HAalpaBICHUIO U KOOPIUHUPYS CBOM ACHCTBHUS C APYTHMMH WICHAMU KOMaH]IBI;

OLICHMBAaTh KauecTBO CBOETr0 BKJIaJa B OOUIMI HMH(MOPMALMOHHBIA HPOAYKT IO KPUTEPHSIM, CAMOCTOSITENbHO C(OPMYIMPOBAHHBIM
y4acTHHKaMHU B3aHMOJICHCTBUS;

CpaBHHMBATh PE3yJIbTaThl C HMCXOAHOW 3amaueil M BKJIaJ KaXIOr0 4iIeHa KOMAaHIbl B JOCTH)KEHHE pe3yJbTaTOB, PA3IENATh chepy
OTBCTCTBCHHOCTH U NPOABJIATH TOTOBHOCTH K ITPEAOCTABICHUIO oTuéTa nepen rpynnoﬁ.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBUSA

Camoopranusanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUIX MPOOIeMbl, TpeOYIOIINe pelIeHHS;

OpPUEHTUPOBATHCS B PA3JINYHBIX MOAXO0AAX K IPUHATHUIO pellleHnH (MHIUBUYaIbHOE IPUHITHE PEIIEHUHN, MPUHATHE PELICHUH B IpyIIIE);

CaMOCTOSITENIbHO COCTAaBJIATh AITOPUTM PEHICHHs 33/Jaydl (MU €ro 4YacTh), BBIOMpATh CIOCOO perieHusl y4eOHOU 3amauu ¢ y4EToM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH Mpe/jlaraeéMble BApHAHTHI PEIICHUH;



COCTaBIIATH IUJIaH JACUCTBUH (IUIaH peanu3alii HAMEUEHHOTO aJITOPUTMA PEILLEeHUs ), KOPPEKTUPOBATh MPEAIOKEHHBIA allTOPUTM C YUETOM
MOJTyYeHHS HOBBIX 3HAHUI 00 M3yyaeMoOM OOBEKTE;

JIeN1aTh BEIOOP B YCIIOBUSX MPOTUBOPEUNBON HHPOPMAIIMK U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CamokoOHTPOJIb (pediexkcus):

BJIQJIETh CIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIH U PEIICKCHH;

JAaBaThb OLCHKY CUTyalluu U NpcajiaraTh IjiaHn eé U3MCHCHUA,

YUUTHIBATh KOHTEKCT U MPEABHUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIIEHUU Y4eOHOHN 3ajaud, aAanTUpOBaTh pelleHue K
MCHAOIIHUMCA O6CTO$ITCJIBCTB3M;

OOBSACHATh MPUYUHBI JOCTHXKEHUS (HEIOCTHIKEHHS) Pe3yJbTaTOB MH(OPMAlMOHHOW NEATEIbHOCTH, NaBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY, YMCTh HAXOAUTD ITO3UTUBHOC B HpOH?;OIJ.I@I[I.HGﬁ CUTyalluu,

BHOCHTb KOPPEKTHUBHI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, U3MEHUBIINXCS CUTYAIIUid, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIIUX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUSM.

IMOUMOHAIbHBINA HHTE/IEKT:

CTaBUTH ce0s1 HA MECTO IPYTOro YeiaoBeKa, MOHUMATh MOTHUBBI U HAMEPEHUS APYTOTO.

IIpunsaTHe ceds1 M APYrux:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT JIaXKe B YCIOBUSAX OTKPBITOTO JOCTYIIA K JIOOBIM 00BbEMaM UH(DOpMAIIHH.

MNPEAMETHBIE PE3YJIBTATbBI

K koHiy o0y4enus B 9 kiacce y odyyaroierocst OyyT copMUpOBaHbI CIETYIOIUE YMEHUS:

pa30buBaTh 3ajaud Ha I0/3a/a4d, COCTABIATH, BBINOJHATH BPYUYHYIO M Ha KOMIIBIOTEPE HECIIOKHBIE AJNTOPUTMBI C HCIOJIb30BAHHUEM
BETBJICHUH, IUKJIOB U BCIIOMOTaTeIbHBIX AJITOPUTMOB IS YIIPaBIEHUS UCIIOTHUTEIAMH, TaKUMH Kak Po6oT, Uepenarika, YepTéxXHUK;

COCTAaBJIATh W OTJ@XKHBAaTh MPOTPaMMbl, pealu3yIOIIUe THUIOBbIE aJIrOPUTMbI OOpPaOOTKM YHCIOBBIX IOCIEJOBATEIBHOCTENH WIH
OJIHOMEPHBIX YUCIIOBBIX MACCUBOB (ITOMCK MAKCUMYMOB, MUHUMYMOB, CYMMBI HJIM KOJMYECTBA 3JIEMEHTOB C 3aJJaHHBIMU CBOWCTBaMH) Ha OJHOM
U3 A3bIKOB MporpammupoBanust (Python, C++, Ilackains, Java, C#, llIkonbHbIi AnroputmMudeckuii S3bIk);

pPacKpbIBaTh CMBICI TOHATHM «MOJENb», «MOJEIUPOBAHUE», OINPEACNATh BUABI MOJENIEH, OLEHHWBAaTh AaJEKBATHOCTh MOJEIIH
MOJIEIUPYEMOMY OOBEKTY U LIETISIM MOJICITMPOBAHUS;

HCIOJIb30BaTh Tpadbl M JEpeBbs Ui MOAETUPOBAHUS CHUCTEM CETEBOW U HEpapXUUecKOM CTPYKTYpbl, HAXOJIUTh KpaTdyalliuii myTh B
rpade;

BbIOMpaTh CHOCOO MpeACTaBIEHUS IaHHBIX B COOTBETCTBUU C IOCTABJIEHHOM 3amauell (TaOnuIbl, cXeMmbl, TpaduKH, TUarpammsl) c
MCIOJIb30BAaHUEM COOTBETCTBYIOIINX IMPOrPAMMHBIX CPEACTB 00paOOTKU JAHHBIX;

HCIIOJIb30BaTh AJIEKTPOHHBIE TaOMUIBI JUIsl OOpaOOTKH, aHalu3a M BHU3yaJM3allUd YHUCIIOBBIX JAHHBIX, B TOM 4YHCJIE C BbIJIEICHHEM
JMarnazoHa TabIuIbl M YIIOPSI0UYMBaHUEM (COPTUPOBKOI) €ro 3JI€MEHTOB;



CO3/1aBaTh U NPUMEHATH B 3JIEKTPOHHBIX TabauIax (GopMyIbl 1js pacy€ToB C UCIIOJIb30BAHHEM BCTPOCHHBIX apudmernyeckux (GpyHKIuH
(cymmMupoBaHUE M TOJCYET 3HAYCHUM, OTBEUAIONINX 33J]aHHOMY YCIIOBHUIO, CpefHee apudMETHIEeCKOe, IIOMCK MAaKCUMAaTbHOTO U MUHUMAIBHOTO
3HAauYeHUSs ), A0COIIOTHON, OTHOCUTENBLHOM, CMEIIAHHOM aJipecaluy;

UCIIOJIb30BATh AJIEKTPOHHBIC TAOJHIIBI 111 YUCIICHHOTO MOJICTTMPOBAHUS B IIPOCTHIX 33/1a4aX U3 Pa3HbIX MPEIMETHBIX 001acTel;

HCIIOJIb30BaTh COBPEMEHHbIE MHTEPHET-CEPBUCH (B TOM YHCIIe KOMMYHHUKAIIMOHHBIE CEPBUCHI, OOJIauyHble XPAaHWUJIUINA JAHHBIX, OHJIAIH-
MIPOrpaMMBbI (TEKCTOBBIC U TpadUIECKUE PEIAKTOPBI, CPEIbl pa3paboTKH)) B y4eOHOM U TOBCEIHEBHOM IEATEIHHOCTH;

PUBOJIUTH MPUMEPHI UCIIOJIB30BAHUS T€OMH(POPMAIIMOHHBIX CEPBUCOB, CEPBUCOB T'OCYJIAPCTBEHHBIX YCIYT, 00pa30BaTeIbHBIX CEPBUCOB
WNuTepHera B yueOHOMH U MOBCEAHEBHOW JESATEIILHOCTH;

MCIIOJIb30BaTh Pa3IMYHbIe CPEJCTBA 3AlIUTHI OT BPEJOHOCHOTO MPOrpaMMHOr0 00eCeueHus, 3allMIIaTh ePCOHATbHYI0 HHPOPMAIIUIO OT
HECAaHKI[MOHUPOBAHHOI'O JOCTyIa U €ro MOCHEACTBUU (pasrialieHus, MOAMEHBI, YTpaThl JAaHHBIX) C YUYETOM OCHOBHBIX TEXHOJOTHYECKHUX U
COLIMAJIbHO-TICUXOJIOTHYECKUX aCIEeKTOB HCIOIb30BaHMs ceTu MHTepHeT (ceTeBas aHOHUMHOCTh, IU(PPOBOI clie/l, ayTEeHTUYHOCTh CYOBbEKTOB U
pecypcoB, OaCHOCTh BPEIOHOCHOTO KO/A);

pacro3HaBaTh MOMBITKU U MPEAYNPEKIaTh BOBICYEHHE CeOsl U OKPYXAIOMIMX B JIECTPYKTUBHbIE M KPUMHUHAIbHBIE (OPMBI CETEBOM
AKTUBHOCTH (B TOM YHUCJIe KHOSPOYILTUHT, (PUIITHHT).
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Pe3epBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/7f41a7d0

ITOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrtposbusie IIpakrnyeckue oOpa3zoBaTe/IbHbIe
n/n Bcero U3YYeHUs
padoThI padoTbI pecypcbl

1 I'mo6anwpHas cerb UnTEpHET. IP- 1 bubnmoreka [JOK
ajzpeca y3ioB. bonbliiie qaHHbIC https://m.edsoo.ru/8a17b578

2 NudopmarnmonHas 6€301MacHOCTb 1 bubmmorexa LIOK

https://m.edso0.ru/8a17b690
Vuder nmousTus 06
uH(OPMAIMOHHON 0E30MacHOCTH
3 HpI(/ll) CI())SIL;_IHI/II/I KOMILIEKCHBIX 1 bubmmorexa LIOK
https://m.edsoo.ru/8al7b7bc
WH(pOPMAIMOHHBIX 0OBEKTOB B
BHJIC BEO-CTPaHMI]

4 Bunb nesteapHOCTH B CeTH 1 bu6mmoreka [IOK
Wnrepuer https://m.edso0.ru/8a17b8e8
OO0nayHbIe TEXHOJIOTHH.

5 Hcnonws3oBanue onnaitH-oduca 1 bubmmorexa LOK

https://m.edsoo.ru/8al7bale
TSl pa3paboOTKH IOKYMEHTOB
O06o011eHre U cucTeMaTHu3alus
3HaHUH 10 TeMaM «I mobabHas

6 ceTb MHTEpHET U cTpareruu 1 bubnuoteka [JOK
0e30I1acHOr0 MOBENECHUS B HEY, https://m.edso0.ru/8al17bb36
«Pabota B uHpOpMaLIMOHHOM
IIPOCTPAHCTBE

7 Mogenu 1 MOJIETUPOBAHHUE. 1 bubnmoreka [JOK

Knaccudukanum moaeneit

https://m.edso0.ru/8al7be06



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06

bubmuorexa [JOK

8 TabmursELe Mozem! https://m.edsoo.ru/8al7c04a
Pa3zpaboTka oqHOTAOMMYHON Oa3bI
9 naHHbIX. COCTaBICHHE 3aPOCOB K
0a3e 1aHHBIX
I'pad. BecoBas matpuiia rpada.
JlnvHa myTH MeXay BepIInHAMU
10 rpada. BeraucieHue koaudecTna
IIyTEN B HAIIPaBICHHOM
AIUKIINIeCKOM Tpade
11 Hepero. [Tepebop BapraHTOB ¢
MOMOIIIBIO JiepeBa
12 MaremaTtrueckoe MOJEIUPOBAHKE Bubmiorexa LIOK
https://m.edsoo.ru/8al17¢392
13 DTanbl KOMIIBIOTEPHOTO bubnuorexa [JOK
MO/ICITHPOBAHUS https://m.edsoo.ru/8al7c4aa
O000111eHrE U CUCTEMATU3 AL
14 3HaHuil. KoHTponsHas padora mo bubnmnoreka [JOK
teme «MoieTMpoBaHue KaK METO/ https://m.edso0.ru/8a17c9c8
MTO3HAHUS
Pazbuenue 3amaun Ha moA3agauu.
CocraBieHre alropuTMOB U
15 IIPOrpaMM ¢ I/ICHOJ‘II;L%OBaHI/IeM bubmorexa IOK
. https://m.edsoo.ru/8al7ch12
BETBJICHHH, IIUKIIOB H
BCITOMOTaTeIILHBIX AJITOPUTMOB
16 OnHOMEpHBIE MACCHBBI bubmorexa HOK
https://m.edsoo.ru/8al7cc3e
17 Tunosble anropuT™Mbl 00pabOTKH bubnnorexka [JOK



https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e

MacCCHUBOB

https://m.edso0.ru/8al7cd60

18 CopTupoBka MaccuBa
bu6mmoreka [IOK
19 Obpadora noToKa AAHHbIX https://m.edsoo.ru/8al17d01c
O06001IeHNEe U CHCTeMAaTH3aIINS
20 3Hanuii. KonTposbHas paboTa mo bubnmoreka [JOK
teme «Pa3paboTka anropuTMoB u https://m.edsoo.ru/8al7dlca
IPOTPaMM)»
91 VYupasnenue. Curaan. OOparHas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
22 PoGoTu3npoBaHHBIC CHCTEMBI bubmorexa LIOK
https://m.edsoo.ru/8a17d602
DNEKTPOHHBIC Ta0IHIIBI. TUTIBI
23 ,I[aHHLII; B A4YEHKax 3J'IIIGKTpOHHOI71 bubmorexa [JOK
https://m.edsoo.ru/8a17d710
TaOJIULIBI
24 PenaxtupoBanue u bubnnoreka [JOK
dbopmaTupoBaHUe TAOJHII https://m.edsoo.ru/8a17d832
Bcerpoennbie pyHKIMH IS TOMCKA
25 MaKIZI/IMyMa I\(fIZHI/II\I;IIYME;.u CYMMBI U bubmorexa IOK
’ ’ https://m.edsoo.ru/8a17d990
CpenHero apupmMeTHIeCKOro
26 CoptupoBka u GUIbTpaIys bubnmnoreka [JOK
IAHHBIX B BBIACICHHOM JUAMa30He https://m.edso0.ru/8al17db70
[TocTpoenue nuarpamMm u
27 Fp&(;ﬁl(OB B C:JI'IeKTI;OHHBIX Bubmiorexa LIOK
https://m.edsoo.ru/8al7e08e
TabauIax
28 OtHOocuTenpHas1, aOCOTIOTHAS U bubnmuorexa [JOK
CMeEIIIaHHask aipecariust https://m.edsoo.ru/8al7e2b4
29 VY cnoBHBIC BEIYUCICHUS B bu6mmoreka [JOK



https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4

AJIEKTPOHHBIX TAOJIUIIAX

https://m.edso0.ru/8al7e6ba

30 O6paboTka 60yIbIIUX HAOOPOB 1 bubnuorexa [JOK
TaHHBIX https://m.edsoo.ru/8al7e87c
UucneHHoe MOJETMPOBAHUE B bu6mmorexa [IOK
31 1
9JIEKTPOHHBIX TAOIUIAX https://m.edsoo.ru/8al7eaca
2 | sk spaons sovonponme |1 bibnorera LIOK
P https://m.edsoo.ru/8al7ec3c
TaOJIULIBI»
Ponp nHGOpMAIMOHHBIX
33 TEXHOJIOTMH B Pa3BUTHUH 1 bubnnorexa [HOK
9KOHOMHUKH MHUPA, CTPaHBbI, https://m.edsoo.ru/8al7ed54
peruona
34 PesepBHbIit ypok. §6o6meHHe u . BuGnorexa LIOK
cucremaruzanus. Fitorooe
1 https://m.edsoo.ru/8al7ee6c
MIOBTOPCHHE
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOT'PAMMBI 9 KJIACCA

Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUus
pe3yJbTara

1 [To teme «l{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
11 KOMMYHHUKAI[IOHHBIE ~CEPBUCHI, O0O0JauyHble XpaHWIMILA JaHHBIX,
OHJIAMH-TIPOTpaMMBbl (TEKCTOBbIE M TpaduuyecKhe peraKkTOphl, CpPeabl

pa3paboTKu) B y4eOHOIl U MOBCETHEBHOM EATEILHOCTH

[IpuBoauTH  HpUMEpHl  HUCHOJB30BAaHUS  T'€OMH(POPMALMOHHBIX
1.2 CEpBUCOB, CEPBHCOB T'OCYAAPCTBEHHBIX YCIyr, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 M TIOBCEIHEBHOM JIEATEIILHOCTH

Hcnonb30BaTe pasjiM4HblE CPEICTBA 3aIIUTBI OT BPEJOHOCHOIO
IPOrpaMMHOr0 00ecreueHus, 3alluIlaTh NePCOHAIBHYI0 HH(OPMALIHIO
OT  HECAHKIMOHMPOBAHHOIO  JOCTyma M  €ro  MOCIeACTBUH
13 (pasrnamieHusi, MOAMEHBI, yTpaThl IAaHHBIX) C YYETOM OCHOBHBIX
' TEXHOJOTMYECKMX M COIMAJIbHO-TICUXOJIOTUYECKUX  ACIEKTOB
UCMOJb30BaHUsl ceTH MHTepHeT (ceTeBas aHOHMMHOCTb, LHM(POBOIL
ciell, AyTEHTHMYHOCTb CyOBEKTOB U PECypcoOB,  ONAcCHOCTb

BPEIOHOCHOTO KO/1a)

Pacnio3HaBaTh MOMBITKM M NpeAyNpexaaTh BOBIEUEHUE ce0d U
1.4 OKpYXaloIMX B JECTPYKTHUBHBIE U KPUMHHAJIbHBIE (DOPMBI CETeBOMU

AKTUBHOCTH (B TOM 4HcIle KHOEpOYIIIIMHT, (PUIITMHT)
2 ITo Teme «TeopeTnueckue OCHOBBI HH(POPMATUKH»
PackpbIBaThb ~ CMBICI ~ HOHATHH  «MOJENb»,  «MOJEIUPOBAHHEY,

2.1 ONpeAeNsaTh BHUIbl MOJEJIEH, OLEHUBATh AaJEKBAaTHOCTh MOJIEIH

MOACIINPYEMOMY O6’bCKTy " [eJisiM MOACIIUPOBAHUA

25 Hcnonb3oBatek rpadbl U AepeBbs U1 MOACITUPOBAHUS CUCTEM CETEBOM
U UepapXUUYECKON CTPYKTYpbl, HAXOIUTh KpaTuyalliuii myTh B rpade

3 [To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)
Pa36uBarh 3a7jaun Ha MOJ3aa4H, COCTABIATh, BHIIOJIHATH BPYUHYIO U
3.1 Ha KOMIIBIOTEpPE HECJOXHBIE aJIrOPUTMbl C  HCIOJIb30BAHHEM

BeTBJ'ICHI/II\/'I, [UKIJIOB U BCIIOMOTATCJIbHBIX aJITOPUTMOB JIA YIIPABJICHUA




HUCIIOJIHUTCIIIMUA

3.2

4.1

CocTaBiaTh M OTJIAXUBATh MPOTPAMMBI, PEAIU3YIOUINE THUIIOBBIC
QIrOpUTMBl  00pabOTKM  YMCIOBBIX  IOCJIENOBATENBHOCTEH WM
OJIHOMEPHBIX YUCJIOBBIX MAaCCHUBOB (IMIOMCK MaKCUMYMOB, MUHUMYMOB,
CyMMBl WJIM KOJMYECTBAa SJIEMEHTOB C 3aJaHHBIMU CBONCTBaMH) Ha
OJIHOM U3 sI3bIKOB mporpammupoBanus (Python, C++, [lackans, Java,
C#, llIkonbHBINA ANTOPUTMHUYECKUIN SI3bIK)

[To Teme «MHpOpMaLIIOHHBIE TEXHOJIOTHUI

Breibupats croco0 TmpencTaBieHHs JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amaudel (Tabiuilbl, CXeMbl, TpadUKH, AUATPAMMBI) C
UCIIONIb30BAaHUEM  COOTBETCTBYIOIIMX  TMPOTPAMMHBIX  CPEJACTB

00paboTKH JaHHBIX

4.2

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBl s 0OpaOOTKH, aHalu3a Hu
BU3yalIM3allUM YHWCJIOBBIX JAaHHBIX, B TOM 4YHCJIC C BBIACICHUCM
JMana3oHa TaONUIBI W YHNOPSIOYMBAHUEM (COPTUPOBKOW) €ro

9JICMCHTOB

4.3

4.4

Co3naBaTh W TPUMEHATH B JJICKTPOHHBIX TaOJMIAX (HOPMYIIBI IS
pacuéToB C HCIMOIB30BAHUEM BCTPOCHHBIX apH(PMETHUECKUX (YHKITHMA
(cyMMHpOBaHHE W TOJACUET 3HAYEHUN, OTBEYAIONINX 3aJaHHOMY
YCIIOBUIO, cpeAHee apudmernyeckoe, TMOUCK MaKCUMAIbHOTO H
MHUHHUMAJIBHOTO 3HaU€HUs), a0COMIOTHON, OTHOCUTEIILHON, CMEIIAaHHON
azpecanuun

Hcmons3oBaTh 3JIEKTPOHHBIE TaOIHIIBI IS YHUCIICHHOTO

MOZACIIMPOBAHUA B MMPOCTHIX 3aJjavdax U3 pa3HbIX NPECAMCETHBIX obnacreit



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

9 KJIACC

Koxa

11

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[{udposast rpaMOTHOCTH

I'mobGansHas cers Mutepuer. I[P-ampeca y3ioB. CereBoe XpaHEHHE JaHHBIX.
MeTop! HHIMBUAYAILHOTO U KOJUICKTHBHOTO pa3MeENIeHUs] HOBOW MH(OpMAIIHH B
Untepnere. bonbive panHble (MHTEPHET-AAaHHBIE, B YACTHOCTH JIaHHbBIC

COLIMAJIbHBIX CETEN)

1.2

[Torsitie 00 wWHPOPMAIIMOHHOW 0€30MacHOCTH. YTPOo3bl WHGOPMAITMOHHON
0e30MmacHOCTH MpHU padoTe B INI0OATBHOM CETH U METO/bI IPOTUBOACHCTBUS UM.
[TpaBmiia 6e3omacHoOW ayTeHTH(UKAIMK. 3alIUuTa JTHYHON WH(OPMAIUU B CETH
WNurepner. be3omacHele  cTpareruu  IoBelaeHus B cetu  VIHTepHer.
[IpenynpexaeHue BOBJEUEHUS B JECTPYKTUBHbIE M KPUMUHAJIbHBIE (HOPMBI

CEeTeBOI aKTUBHOCTH (KHOEpOYUIMHT, (GUIIKHT U Ipyrue GOopMbl)

1.3

2.1

2.2

2.3

2.4

Buner pesrensHoctn B MHTepHeTe. MHTEpHET-CEPBUCH: KOMMYHHKAIIHOHHBIE
CepBUCHI (1OUTOBAsA CiIy>k0a, BUACO-KOH(EPEHL-CBSI3b U APYTHUE), CIIPABOYHBIC
CIIyKObl (KapTbl, pacIUCaHUS U JIpyrHe), IOHCKOBBIE CIYXObI, CIIyKObI
OOHOBJICHMSI TPOrPAaMMHOI0 obecredeHuss U Jpyrue ciyx0bl. CepBUCHI
rocyJapcTBeHHbIX  yciyr. OOmaunble XpaHunumia jgaHHbix.  Cpeactsa
COBMECTHOM  pa3paboTku JOKyMeHTOB (onmaiiH-o¢ucel). IIporpammuoe
o0OecrieyeHre Kak BeO-CepBHC: OHJIAHOBBIE TEKCTOBblE U TIpaduyeckue
pEeaKTOphl, CPeibl pa3pabOTKU MPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH

Mogens. 3agauu, pemaemble ¢ HNOMOIIBIO MojaenupoBanus. Kiaccudukanum
Monenel. MarepuanbHele  (HaTypHble) UM HHQOPMAIMOHHBIE  MOJEIH.
HenpepeiBable u nuckpetHsle monenu. Mmurannonnsie monenu. UWrpossie
mozenu. OneHKa COOTBETCTBHS MOJEIN MOJEIHPYEMOMY OOBEKTY M LENISIM

MOJICJIUPOBAHUSA

Tabnuuneie mogenu. Tabmauia kak IpeaCTaBIeHUE OTHOIICHUS

ba3er nmamnpix. OTOOp B TabiMile CTPOK, VYAOBJIECTBOPSIOMIMX 3aJaHHOMY
YCJIOBHIO

I'pad. Bepmmna, pebpo, myTs. OpuEHTHpOBaHHBIE U HEOPHEHTUPOBAHHBIE

rpader. Jlnuna (Bec) peOpa. Becomas marpuma rpada. yimHa myTd Mexnay




BepmHaMu rpada. [louck ontumansHOro myTH B rpade. HauanbHas BepimmHa
(MCTOYHWK) W KOHEYHas BepIIMHAa (CTOK) B OPUEHTUPOBAHHOM Tpade.

Brruncienue koauuecTBa myTei B HAIIPABICHHOM allMKIMUECKOM Tpade

2.5

Hepeso. Kopenb, BepimHa (y3en), JUcT, pedpo (myra) aepea. Beicota mepeBa.
[Mognmepero. Ilpumepsl wucnons30BaHUS JiepeBbeB. [lepebop BapuaHTOB C

HIOMOIILIBIO JIepeBa

2.6

2.7

[lonarue wmaTemaTuyeckoM MojenH. 3ajayd, pellaeMble C  MOMOIIBIO
MaTeMaTU4eCcKoro (KOMIIBIOTEPHOTO) MOJECJIUPOBAHUS. Otnnuune
MaTeMaTU4eCcKOW MOJEIM OT HATypHOM MOAEIM U OT  CJIIOBECHOIO

(JIuTEpaTypHOT0) ONMUCaHHS 00bEKTa

OTanel KOMIIBIOTCPHOI'O MOACIIHPOBAHUA: IIOCTAHOBKA 3aJa4dd, IIOCTPOCHUC
MaTeMaTH4YeCKOM MOJACIIH, nporpamMmMHas pcaiursanus, TCCTUPOBAHUC,
MNPpOBCACHNUEC KOMIBIOTECPHOI'O SKCICPUMCHTA, AaHAJIM3 ¢€ro pe3yJibTaToB,

YTOYHCHUC MOACIIN

3.1

3.2

3.3

3.4

AJTOPUTMBI U IPOTPAMMUPOBAHHE

Pa30Ouenne 3aJa4yd Ha 1oa3aaavdu. CocraBneHue AJIrOpUTMOB U IIpOorpamMm C
HCIIOJIB30BaHHUCM BGTBJICHHfI, OUKJIIOB M BCIIOMOIraTCJIbHBIX aJIl'OPUTMOB JJId

YHpaBJICHUA UCTIOJHUTEICM WU APYTUMHA UCTTIOJITHUTCIISIMU

Tabnuunple BenuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBlieHHE U
OTJIaJIKa TPOrpamMM, PEATM3YIONUX  THUIOBBIE  AJITOPUTMBI  00pabOTKHU
OJIHOMEPHBIX UYHCIOBBIX MACCHBOB, HAa OAHOM M3 SI3bIKOB MPOrPaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkonpHbIii AnropuTMuuecKuil S3bBIK):
3all0JIHEHHE YHCJIOBOIO MAacCHBa CIIy4allHBIMM YHCIaMH, B COOTBETCTBUHU C
dbopmyoit win myTéM BBOJIa YMCEN, HAXOXKJICHUE CYMMBI DJIEMEHTOB MacCHBa,
JMHENHBIN OUCK 33/IaHHOTO 3HAYE€HHS B MACCUBE, MOJCYET JIEMEHTOB MACCHBA,
YVAOBJICTBOPSIOMIUX  33IaHHOMY  yCIIOBUIO, HAaXOXJICHHE MHHUMAJIbHOTO

(MaKCI/IMaHBHOFO) 9JICMCHTA MacCCHBa. COpTI/IpOBKa MacCuBa

O6pa60T1<a INOTOKAa JAaHHBIX: BBIYUCIICHUC KOJHMYCECTBA, CYMMBbI, CPCAHCTO
apI/I(i)MeTI/ILIeCKOFO, MHHHUMAJIBHOTO M MAaKCHMAJIbHOI'O 3HA4YCHUSA OJJICMCHTOB

MOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAIOMIUX 3aJaHHOMY YCJIOBHIO

Vnpasnenue. Curnan. Ob6patHas cBs3b. [lomyueHune curHagoB oT IHM(POBBIX
MaTYMKOB (KacaHWs, pacCTOSIHMsI, CBeTa, 3Byka M Jpyroro). Ilpumepst
UCMOJIb30BaHUSl TPUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIPaBICHUS
TEXHUYECKUMHU YyCTpPOMCTBaMH, B TOM 4Hcie B pobdoToTrexHuke. I[Ipumepst

POOOTU3UPOBAHHBIX CUCTEM (CHUCTEMA YIPABJICHUS JBH)KEHUEM B TPAHCIIOPTHOM




CUCTCMC, CBapoO4Had JIMHUA aBTO3aBOJd, ABTOMATH3UPOBAHHOC YIPABJICHUC
OTOILUICHUEM  JOMa, AaBTOHOMHAas CHCTEMa YIpPaBJICHUA  TPAHCIIOPTHBIM

CPEICTBOM U JPYTHE CUCTEMBI)

WndpopmanoHHbIe TEXHOJIOTUU

4.1

4.2

[lonarue 00 3MEKTPOHHBIX TabnMUIax. TUIBI JaHHBIX B SYEUKAX 3JIEKTPOHHOM
tabmuubl. PenaktupoBanue u popmatupoBanue tabaul. BerpoeHHsle GyHKIuM
JUIA TIONCKAa MaKCHMyMa, MUHUMYMa, CyMMbI U CpEIHEro apu(pMeTHdecKoro.
CoptupoBKka JaHHBIX B BBIIEICHHOM auanasoHe. Iloctpoenne puarpamm
(rucrorpamMma, Kpyromas auarpamMma, TOY€YHas auarpamma). Beibop Tuma

JUuarpaMmbl

[TpeoOpazoBanue Gopmyn mpu KomupoBaHuu. OTHOCUTENbHAsA, aOCOMIOTHAS U

CMClIIaHHasg aapecauunsa

4.3

4.4

YciioBHBIE BBIYUCICHHS B AJIEKTPOHHBIX Tabiumax. CyMMUPOBaHHE W TOACYET
3HAUEHUH, OTBEUAIONINX 3aJaHHOMY YycioBuio. OOpaboTka OOJMbIINX HAOOPOB

JaHHbIX. YucneHHnoe MOJCIUPOBAHUC B IJICKTPOHHLIX Ta6J'II/II_[aX

Ponb mHGOpMAIMOHHBIX TEXHOJIOTUW B Pa3BUTUM SKOHOMHUKH MHpA, CTPaHBI,
peruoHa. OTkpbIThie oOpa3oBaTenbHble pecypchl. IIpodeccun, cBsizaHHbBIE C
uHpopMaTUKOi W MH(GOPMAIMOHHBIMM  TEXHOJOTHSMM:  BeO-au3aiiHep,
IPOrPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  NPWIOKEHUH, TECTUPOBIIUK,
aApXUTEKTOp TMPOrPaMMHOI0 OOeCHeyYeHMs, CHELHaTUCT [0 aHAIU3y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP



ITPOBEPSEMBIE HA OI'D 110 HTH®OPMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIET'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

1

11

1.2

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTebHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

3HaTh (TOHUMATB )

BrnageHne OCHOBHBIMHM  MOHSATHUSIMU: HWHpOpMAIMs, Iepenaya,
XpaHeHHe U 00paboTKa MH(pOpPMAILIUU, aJTOPUTM, MOAECIb, [U(PPOBOMA
NPOAYKT W WX WCIOJB30BAaHUE IS pEIICHUS YYCOHBIX W

MMPAaKTUYCCKUX 3a1aq

Bnagenue mNOHSITUSAMU: BbICKA3bIBAHUC, JIOTMYCCKasl  OIliCpalu:d,

JIOTUYCCKOC BBIPA)KCHUC

VYMmern

2.1

2.2

2.3

YMeHue omnepupoBaTh EAMHUIAMH HW3MEPEHUs WH(POPMAIMOHHOTO

00BéMa u CKOpPOCTH IEpeaadn JaHHbIX

YMeHue 3anuceiBaTh M CpaBHHUBaTh Ienble uuciaa ot 0 go 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHS C OCHOBaHUSIMHU 2, 8,
16, BBITIONHATH apuU(PMETHUECKHUE OTIepaIliU HaJl HUMU

YMeHne KOoIUpoBaTh M JEKOJUPOBATh COOOIICHMS] IO 3aJaHHBIM
npaBujaM; T[OHMMAaHHE OCHOBHBIX MPUHLMUIIOB  KOJUPOBAHUSA

MH(pOpMaLUU Pa3InYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, ayano

2.4

2.5

YMeHne 3ammuchIBaTh JIOTHYECKHUE BBIpAXKXCHUA C HCIIOJB30BaAHUEM
JAU3BIOHKIWHW, KOHBIOHKIUU W OTpULAHHA, ONPCACIIATL MCTUHHOCTb
JJOTHYCCKHUX BI)Ipa)KCHI/II\/II, €CJIM HM3BCCTHBI 3HAUYCHUSA MCTHHHOCTH
BXOAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/II_U>I HUCTUHHOCTHU AOJIA
JJOTHYCCKHUX BLIpa)KeHHﬁ; 3alUCbIBaTh JIOTHYCCKHUEC BBIPAXKCHUA Ha

HN3YYaCMOM S3BIKE IIPOTrpaMMUPOBAHUSA

YMeHHe COCTaBIsATh, BBINOJHATH BPYUYHYIO U Ha KOMIIbIOTEpE
HECJIO)KHBIE  QJITOPUTMBI  JIJII  YOPABJICHUS  WCIIOJHHUTEISIMH
(Uepenamika, YepTE&XHUK U Jpyrue); cO31aBaTb M OTJIAKUBATH
MpOrpaMMbl Ha OJIHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackane, Java, C#, IlkonpHBIE AJTOpUTMHYECKUN  SI3BIK),

pean3yIolue HEeCI0KHbIE aITOPUTMbI 00Pa0OTKH YUCIIOBBIX JaHHBIX




2.6

2.7

2.8

2.9

2.10

C HCIIOJIB30BAHUECM IHUKIIOB U BGTBHGHHﬁ; YMCHUC p8.36I/IBaTI: 3aJa4un
Ha 1nmoJ3ajgadun, UCII0JIb30BAaTh KOHCTAHTEI, IICPEMCHHBIC W BBIPAXKCHUA
Ppa3IMIHbIX THUIIOB (‘II/ICJIOBLIX, JOTUYCCKUX, CI/IMBOJIBHBIX);
AHAJIIN3UPOBATH HpCI[J'IO}KCHHHﬁ aAJIrOpUT™M, OIPEACIIATh, KaKHC
pPE3yJabTaTbl BO3MOKHBI IIPU 3aJJAHHOM MHOXCECTBEC HCXOAHBIX

3HAa4YCHUH

YMeHue 3anucatb Ha M3y4aeMOM  SI3bIKE IPOrPaMMHPOBAHUS
ITOPUTMBI IIPOBEPKU JAEIUMOCTH OJHOIO LIEJIOr0 YMcia Ha JAPYroe,
MPOBEPKH HATYPaJbHOTO YHCIAa HA MPOCTOTY, BblAeIeHUs Ludp u3
HAaTypaJIbHOTO YHCJIa, TOUCK MaKCHMyMOB, MHUHHUMYMOB, CYMMBbI

YHUCI0BOM oCJIICAOBATCIbHOCTH

BiageHne yMEHHEM OpHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKTYpe
GaitnoBoii cuctemsl, padboTaTh ¢ GailyIoBOI CUCTEMOH MePCOHATBHOTO
KOMITBIOTEpA C HCIIOJIb30BaHHEM rpaduueckoro uHTepdeiica, a
HMCHHO: CO34aBaTb, KOIIHUPOBATb, IMNCPEMCIIATH, NCPCHMCHOBBLIBATD,

YAAIATb U apXUBUPOBATH (baﬁﬂbl H KaTaJloru

BJ'Ia,Z[eHI/Ie YMCHUSIMHU U HABBIKAMU UCIIOJIB30BAHUS I/IH(bOpMaI_[I/IOHHBIX
N KOMMYHUKAIIMOHHBIX TEXHOJIOT Uit AJi1  TMOUCKa, XpaHCHMUA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3IMYHbIX BUJIOB I/IH(I)OpMaI_[I/II/I

YMeHne BRIOMpATh CIIOCOO MPECTABICHUS JAHHBIX B COOTBETCTBUU C
MOCTaBIIEHHOW 3a/jaueil (Tabnuibl, cXeMbl, TpadUKu, AUArPaMMBI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIONIMX  TPOTPAMMHBIX  CPEJICTB

00paboTKU JaHHBIX

VYMmenue ¢opmanuzoBaTb W CTPYKTYpPUPOBaTh  HMH(OpMAIHIO,
UCIIONIB3YSl DJEKTPOHHBIE TaOMUIBI Il O0OpaOOTKM, aHAW3a U
BU3YyaJM3allMi YHWCJIOBBIX JAHHBIX, B TOM 4YHCIIE C BBIJCICHUEM
quana3zoHa TaONMIbl U yHOPSAOYMBAaHHUEM (COPTUPOBKOM) €ro
AIIEMEHTOB; YMEHUE MPUMEHSTh B JEKTPOHHBIX TaOIHIax (OpMyIIbl
JUIsl  pacd€ToB €  HCIOJB30BAaHHWEM  BCTPOEHHBIX  (YHKUUH,
a0COIIOTHON, OTHOCUTENIBHOM, CMEIIAHHOW aJipecaliiy; UCI0JIb30BaTh
AIIEKTPOHHBIE TAOJUIBI JJISi YUCIEHHOTO MOJEIMPOBAHUS B MPOCTHIX

3aavax U3 PasHbIX IMPECAMCTHBIX oOacreit




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O
NH®OPMATHUKE

Koxa

1.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Hudposast rpaMOTHOCTH

@daiinel 1 nanku (kataynoru). [IpuHIUIBI TOCTpOeHUS (HAMJIOBBIX CHCTEM.
[TomHoe ums ¢aitna (manku). [IyTe k Qaitny (manke). Pabora ¢ ¢aitiamu u
KaTaJIOraMH CPEJICTBAMH OIEPALlMOHHON CHUCTEMBI: CO3/IaHHE, KOIIMPOBAHUE,
nepeMeleHne, NepenMeHOBaHue U yaajieHue (ailyioB U manok (KaTajaoros).
Tunsl ¢aitnos. CpoiictBa ¢aiinos. daiinossiii MeHemxep. [louck aiinos

CpelICTBaMH OTEPAIMOHHON CUCTEMBI

1.2

O6benuHenne KoMmbloTepoB B ceTh. Cerb MuTepHer. Beb-cTpanuia, BeO-
caiir. CTpykTypa aapecoB BeO-pecypcoB. bpayzep. IlouckoBbie cHCTEMBI.
[lonck wHpOpMaMM TO KIOYEBBIM CJIOBaM W TI0 HW300paKEHHIO.
JlocTroBepHoCcTh MH(MOpMaluu, nonydennoi uz Muartepuera. [P-anpeca y3nos.

CerteBoe XpaHEHHE TAHHBIX

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

2.2

JIMCKPETHOCTh AaHHBIX. BO3MOXHOCTH ONMMCaHMs HENPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOUIbIO AUCKPETHBIX JaHHbBIX.

CumBon. Andasut. MomHocts andasuta. /Bonunsiii andasut. KonmuvectBo
BCEBO3MOXKHBIX CJIOB (KOAOBBIX KOMOMHAIMW) (UKCUPOBAHHOM [JIMHBI B
nsonyHoMm andasute. IIpeoOpazoBanue m060ro andaBura K JIBOMYHOMY.
KonnuecTtBo paznuyHbIX CI0OB  (UKCUPOBAHHOM JIMHBI B aidaBuTe
ONPEACIEHHON MOIHOCTH.

KonupoBanue cumBOIOB OAHOTO andaBUTa C MOMOINBIO KOJOBBIX CIIOB B
apyroMm andasuTe, KoaoBas Tabauma, aekogupoBaHue. KopmpoaHue
TekcToB. PaBHOmepHbIT koa. HepaBHomepnswlii kon. Kommpoka ASCII.
Bocbmubutabie  koaupoBku. Ilonstne o koaupoBkax UNICODE.
JlekonupoBaHue COOOUIEHMM C  HUCHOJIb30BAaHUEM PABHOMEPHOIO H

HepaBHOMEpHOTro koja. UH(popMaiMoHHbIH 00bEM TeKkcTa

NudopmannonHeii  00bEM JaHHBIX. bBUT — MUHUMaNbHAasS €IWHUIA
KoJi4decTBa HWH(OpMAIMu — JBOWYHBIA paspsan. EguHuel u3MmepeHus
nH(poOpMalIMOHHOTO O00BEMa HaHHBIX. butr, OalT, KHI00aWT, Merabaur,
rurabait. CKOpOCTh TIepelaud JaHHBIX. EJUHUIBI CKOpOCTH Tepeaadn

JTAHHBIX




2.3

KomupoBanue 1Bera. IlBeroBsie Monmenmu. Mopens RGB. I'myOuna
koaupoBanus. [lanurpa.

PactpoBoe u BekTOpHOE mpezcTaBieHue n3oOpaxkenuil. Ilukcens. Onenka
MHGOPMALIMOHHOTO 00b&Ma rpaduuecKuX JaHHBIX JJIsS  PAacCTPOBOIO

M300paxeHUs

2.4

2.5

Koauposanue 3Byka. Pa3psanHocts 1 yacrtota 3anucu. KoindyecTBo KaHaIoB
3aIUCH.
OneHka KOJMYECTBEHHBIX IApaMETPOB, CBSA3AHHBIX C IPEACTABICHUEM HU

XpaHeHUEM 3BYKOBBIX (ailioB

Heno3unmoHHbie W TMO3UIMOHHBIE CUCTEMbI CYHMCICHUA.  AJaBUT.
OcnoBanue. Pa3sépuytas ¢dopma 3anmucu yucna. IlepeBong B IecATUYHYIO
CHCTEMY YHCeJI, 3aITUCAHHBIX B IPYTUX CUCTEMAaX CYMCIICHUS.

PumMmckas cucremMa CUUCIEHUS

2.6

JlBouuHas cucrema cuucienud. [lepeBon nenbix yucen B npexaenax ot 0 1o
1024 B nBOMUHYIO cUCTeMy cuMcieHus. BocbMepuuHas cucreMa CUUCICHHUS.
[lepeBoa umcen U3 BOCHBMEPUYHOM CHUCTEMBI B JABOMYHYIO M JIECATHUYHYIO
cuctembl u obOpatHo. lllecTHannarepuunas cucrema cuucieHus. Ilepeson
YuCeN M3 IIEeCTHAIIATEPUYHOU CHCTEMbl B JIBOMYHYIO, BOCBMEPUUYHYIO U
JECSITUUHYIO CHCTEMBbI U 00paTHO. ApudMeTHuecKre onepary B JBOMIHOM

CUCTEMC CUHUCIICHUA

2.7

Jlornueckue BbICKa3blBaHMsA. Jlorndeckue 3Ha4yeHUs BbICKa3bIBaHUIL.
QHCMGHTapHI)Ie W COCTaBHBIE BBICKa3bIBaHUS. Jlormdueckmne OIcpalru: «u»
(KOH'BIOHKIIUS, JIOTHYECKOE YMHOXKEHHE), «MIN» (AU3BIOHKINS, JIOTHUECKOe
CIIO)KEHME), «He» (Jormdyeckoe oTpunanue). [Ilpuopurer normyeckux
onepauuii. OnpeneneHre HCTUHHOCTH COCTABHOTO BBICKA3bIBAaHUS, €CIIU
HU3BCCTHBI 3HAYCHHA MCTHHHOCTH BXOJAIIHMX B HETO J3JICMCHTAPHBIX
BbIcka3biBaHUil. Jlornueckue BbelpakeHUs. [IpaBuia 3amucu JOTHYECKUX

BbIpakeHUH. [locTpoeHne TabInIl UCTUHHOCTH JIOTUYECKUX BBIPAKEHUIN

2.8

Jlormueckue 3jeMeHTh. 3HAKOMCTBO C JJIOTHUYECKUMH OCHOBAaMHM KOMITBIOTEPA

2.9

HenpepsiBHble M auckpeTHble Mojenu. MMurannonHeie moaenu. Mrpossie
Mmojenu. OneHKa afeKBaTHOCTH MOJICNH MOJICIUPYEMOMY OOBEKTY U LENIM

MOACIINPOBAHUSA

2.10

211

Tabnuunbie mozenu. TaOnuma kak mpeacTaBieHHE OTHOLIEHUS. ba3bl

JaHHBIX. OT60p B Ta6J'II/II_[C CTPOK, YAOBJICTBOPAIOIINX 3aJTaHHOMY YCJIIOBUIO

I'pad. Bepumna, pebpo, myTs. OpHeHTHPOBAHHBIE M HEOPUEHTHPOBAHHBIC




rpadsl. [Inuna (Bec) peOpa. BecoBas marpuna rpada. [nuna mytun mMexmay
BepmmHaMu rpada. Ilouck ontumaneHOoro nytu B rpade. Havanbnas
BEpIIMHA (MCTOYHMK) M KOHEYHas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM

rpa(be. Brrunciaenue koiamdecTBa HYTCI‘/'I B HaIIPaBJICHHOM AaIUKJINYECKOM

rpade

2.12

HepeBo. Kopenn, Bepmmua (y3en), amct, pedpo (mayra) aepeBa. Bwicota
nepea. IlommepeBo. Ilpumepsl wucmons3oBaHus JepeBbeB. [lepebop

BapHWaHTOB C IOMOLIBIO ACPCBA

ANropuTMBI U IPOrpaMMHUPOBAHUE

3.1

3.2

CaoiictBa anroputMa. CrnocoObl 3amucu anroputMa (CIIOBECHBIH, B BUJE
0JIOK-CXEMBI, POTpaMMa).

CocraBiieHHe QJIrOPUTMOB M MPOrpaMM C MCIOJIb30BAaHUEM BETBIICHUH,
LIUKJIOB U BCIIOMOTaTEJIbHBIX QJITOPUTMOB JJISl YIPABICHHUS HCIIOJHUTEIEM
(Pobot, Yepenamka, YepréxHUK H Jpyrue). BpinmonHeHue ajiropuTMoB

BPYYHYIO 1 HA KOMIIBIOTCPE

SA3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIH
ANTOPUTMUYECKHNA S3BIK).

Cucrema mnporpaMMHUpPOBAaHMS: PEJAKTOP TEKCTa MPOTrpamm, TPaHCISATOP,
OTJIAUUK.

[lepemennas: tum, uMms, 3HadeHue. Llernble, BelIeCTBEHHbIE U CUMBOJIbHBIE
IIEPEMEHHBIE.

Oneparop mnpucBauBaHus. Apu]MeTHYECKHE BBIPAXKEHUS U MOPAIOK HX
BbiunciaeHus. Onepanuu ¢ LEIbIMA YUCIAMU: IIEJIOUYUCICHHOE [EJICHUE,
ocTaTok oT neneHus. BerBnenus. CocTaBHbIE YCIOBUS (3alMCh JIOTUYECKUX
BBIp@)KEHUII Ha H3ydyaeMOM s3bIKe IporpamMmupoBaHus). Haxoxnenue
MUHUMYyMa

U MaKCUMyMa M3 JIByX, TpEX M 4YETBIPEX uucen. PemeHune KBaapaTHOro
YpaBHEHHUSI, UMEIOILIETO BEUIECTBEHHbIE KOPHU. LUK ¢ ycioBueM. AJIroputm
EBkimna i HaxoXAeHUS HauOOJbLIEro OOLIero JeNuTeNs —ABYX
HaTypanbHbIX uuncen. Pa3OueHue 3amMcu HaTypajdbHOrO YHCIAa B
MIO3ULIMOHHON CHUCTEME C OCHOBaHMEM, MEHBIIMM WIM paBHbIM 10, Ha
otnenbHble Hudpel. LUk ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKHU JEIUMOCTH
OJIHOTO IIE€JIOT0 YHClIa Ha Jpyroe, MNPOBEPKM HATYpaJbHOTO YHCIAa Ha

IIPOCTOTY

3.3

OO6paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) NEPEMEHHBIE.




3.4

3.5

[TocumBonpHast 00paboTKa cTpok. IToAcu€r yacToThl MOSIBICHHUS] CUMBOJIA B

ctpoke. BerpoeHnnbie hyHKIuM 17151 00pabOTKU CTPOK

OHpeIleJ'IeHI/IC BO3MOJXHBIX PE3YJIbTAaTOB pa6OTBI ajiropgrMa Iipu IAaHHOM
MHOXXCCTBC BXOJHBIX HAHHBIX, OIPCACICHUC BO3MOKHBIX BXOAHBIX JaHHBIX,

MPUBOIALINX K JTAHHOMY pe3yibTary

Tabnuunbie BennuuHbl (MaccuBbl). OmHOMEpHBIE MaccuBbl. CocTaBieHUE U
OTNIaJIKa TIPOTPaMM, pEATH3YIOIIMX THUIIOBBIE AJITOPUTMBI  00pPabOTKH
OJTHOMEPHBIX YHCIIOBBIX MACCUBOB, HA OJJHOM M3 SI3bIKOB ITPOrPaMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, lllkonbHbii AnroputmMudeckuii S3bIK):
3aIOJIHEHUE YMCIIOBOTO MAaCCHBA CIIyYalHBIMH YHUCIIAMH, B COOTBETCTBUU C
dopmynoll wiaM myTEM BBOJA YHCEN, HAXO0XKIEHHE CYMMBI 3JIEMEHTOB
MacCHBa, JIMHEHHBIA TIOMCK 3aJaHHOTO 3HAYCHHS B MAaCCHBE, IMOJCYET
AJIEMEHTOB MacCHBA, YAOBJIECTBOPSIONINX 33JaHHOMY YCIIOBHUIO, HAXO0XK/ICHHE
MUHUMAIBHOTO (MaKCHMAaJLHOTO0) 3JieMeHTa MaccuBa. COpTUPOBKAa MaccHBa.
OOpaboTka MOTOKA JAHHBIX: BBIYMCIIEHUE KOJIMYECTBA, CYMMbI, CPEIHETO
apu(METHYECKOT0, MUHUMAIILHOTO U MAaKCHMaJIbHOTO 3HAYCHHUS JJIEMEHTOB

IMOCJICA0BATCIIbHOCTU, YAOBJICTBOPAIOIIUX 3aIaHHOMY YCIIOBHUIO

3.6

VYnpasnenue. Curnan. O6parnas cBs3b. [lomydenue curHanoB ot mu(ppoBbIX
JIaTYMKOB (HallpUMep, KacaHWs, pacCTOSHHUSA, CBeTa, 3ByKa). llpumepsl
UCIOJIb30BaHUsl TPUHLMIIA OOpaTHOM CBS3M B CUCTEMax YIpaBJICHUS
TEXHUYECKMMHU YCTPOMCTBaMH C TOMOIIBIO JAaTYMKOB, B TOM YHCJIE B

pOOOTOTEXHUKE

4.1

WNHpopmalnoHHbIE TEXHOIOTHH

TexkcToBble JOKYMEHTHI M HX CTPYKTYypHBIE 3JIEMEHTHI (CTpaHHIa, ab3all,
CTpOKa, CJIOBO, CUMBOJI).

TekcToBBI MpoOLECCOP — HWHCTPYMEHT CO3JaHMs, PENAKTUPOBAHUSA W
dbopmatupoBanusi TekcToB. [IpaBmima Habopa Tekcra. PemaktupoBanue
tekcra. CpoiictBa cumBoioB. Ipudrt. Tunsl mpudtoB (pyOneHsie, ¢
3aceykaMu, MOHOIIMpHHHBIE). [lomyXupHOE W KypCHBHOE HauyepTaHUE.
CaoiicTBa ab3aleB: rpaHullbl, a03alHbBI OTCTYIN, HHTEPBaJ, BEIpABHUBAHHE.
[Tapametprl ctpanunsl. CtuneBoe QopmarupoBanue. CTpyKTypHpOBaHHE
uHpOpMalUU C TOMOUIBIO CHUCKOB M TalOnuil. MHOTOypOBHEBBIE CIHCKH.
JloGaBienue Tabnuil B TEKCTOBBIE JTOKyMEHTHI. BcraBka n300pakeHUU B
TEKCTOBbIE JOKYMeHThl. OOTekaHne M300pakeHUui TekcToM. Bxirouenue B

TEKCTOBBIM  JOKYMEHT jamarpam™m, ¢GopMys, HyMepaldd CTPaHHII,




KOJIOHTUTYJIOB, CCBIJIOK U APYTHUX 3JICMCHTOB

4.2

Pactpossie pucynku. Vcnons3oBanue rpadu4eckux NPUMUTHBOB.

Omnepanuu peJaKTHPOBaHUS TpaPuUeCKUX 00BEKTOB, B TOM YHCIIE U(POBBIX
¢dotorpaduii: ”3BMEHEHHE pa3Mepa, 00pe3Ka, IMOBOPOT, OTpaxkeHue, paboTa ¢
obnacTsiMu (BbIIEIICHHE, KOIMPOBAHUE, 3aIMBKA [[BETOM), KOPPEKIIHs [BETA,
SPKOCTH U KOHTpAacTHOCTU. BekropHas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOSHHBIMHU CPEIICTBAMH TEKCTOBOTO TPOIIECCOpa MM JIPYTUX

nporpamm (puinoxkenuit). JlobaBiaeHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

4.3

[ToaroroBka MynsTUMEIUIHBIX Tipe3eHTanuii. Crnaiia. JlobaBiieHne Ha craiy
TeKkcTa U n3obpaxkeHuil. Pabota ¢ HeckoinbkuMu crnaiiamu. Jlob6aBneHue Ha

cnaﬁ;[ AyJIUOBHU3YAJIbHBIX JaHHBIX. AHI/IMaIII/IfL FI/IHGPCCI)IJIKI/I

4.4

Tunbel gaHHBIX B s4YEHKaX SJIEKTPOHHOW Tabiuubl. PenaktupoBanue u
dbopmatupoBanue Tabnui. BerpoeHHble (QyHKUIMU AN MOMCKA MakCHMyMa,
MUHUMYyMa, CYMMBI U cpenHero apudmerndeckoro. COpTUPOBKA JTaHHBIX B
BbIIeTICHHOM auamna3oHe. [loctpoenue auarpamMm (TUCTOrpamMma, Kpyrosas
auarpamMma, — TOYeyHass — jadarpaMma).  Bpibop  Tuma  aMarpaMmsl.
[IpeobpaszoBanue popmyn npu konupoBanuu. OTHOCUTENbHAS, a0COMIOTHAS

" CMCIIaHHasA aapecanusa

4.5

VYClIOBHBIE BBIUMCIEHUS B AJIEKTPOHHBIX Tabmumax. CymMmHpoBaHuE U
MO/ICYET 3HAUYEHUH, OTBEYAIOIIMX 3aJJaHHOMY ycioBHI0. O0OpaboTKka 601bIINX

Ha60pOB JaHHBIX. YucIeHHOe MOJCIIMPOBAHUC B 3JICKTPOHHBIX Ta6n1/1uax




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

1. Bocoga, JI. JI. Madopmatuka: 9-ii kiacc: 6a3oBeiii ypoBensb: yueonuk / JLJI. Bocora, A.1O.
bocoga. — 6-¢ u3x., crep. — Mocksa: [Ipocsemenune, 2024. — 272 c.: ui.

arONE

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Pemrenue 3amau Ha kommsrotepe (https://youtu.be/rFESHu-wagKA)

Crucku ¢ uensivu yrciaamu. Python (https://youtu.be/HMxkSNbOVQQ)

Python. Berurcnenne cymmsr asiemerToB crincka (https://youtu.be/O10UrldBS14)
[MocnenoBarenbHbIi Mouck B criucke. Python. (https://youtu.be/UrsnfLRUSIw)
Copruposka crircka. Python. (https://youtu.be/-xuXuOKhW_K)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

14.
15.

16.
17.
18.

DNeKTpOHHOE TpHIoKeHue K yueOHuky «udopmaruka» mis 9 kinacca (YMK Bocosa
JLJL u ap. 5-9 KII.) -
https://bosova.ru/metodist/authors/informatika/3/eor9.php?ysclid=mbzy37ttmb66053915
5

Enunoe okHO jocTyma k 00pa3oBarelibHbIM pecypcam. - http://windows.edu/ru

Enunast  xomnmekuust 1udpoBbIX — o0pa3zoBaTenbHbIX — pecypcoB. -  http://school-
collektion.edu/ru

deepanbHbIA EHTP HHOOPMAIIMOHHBIX 00pa30BaTEIbHBIX PeCcypcoB. - hitp://eor.edu.ru
Poccuiickas anektpoHHas mkona. - https://resh.edu.ru/

Oo6pasoBarenbHas onnaiH-uathopma « VIDEOUROKINETY. - https://videouroki.net/
Caiit K.1O. [Tonskosa - https://kpolyakov.spb.ru/

Caiit m3narensctBa « BMHOM» - https://Ibz.ru/metodist/authors/informatika/
OOpa3oBatebHbII MOpTA /IS MOATOTOBKH K 3K3ameHaMm - https://inf-oge.sdamgia.ru/

. CaiiT (henepanbHOTO HHCTUTYTA TeAaroruueckux m3mepernit ®UIU - http:/fipi.ru/

. DenepanbHbI MepedeHb yaeOHuKoB- https://fpu.edu.ru/

. UudopmanmonHo-o6paszoBarenbHblii mopran «Kisike(@.net»- http://www.klyaksa.net

. O6pa3oBarebHO-UHPOPMAIIOHHBI pecypc «MeToauueckasi KOMWIKA YYUTEIsD -

http://metodkopilka.ru

MoobunbHOe 31ekTpoHHOe 00pazoBanne MO - https://niz.mob-edu.ru/

Caiit rotoBbIX MarepuasoB K ypokam "Konmika ypokoB - CaWT I yduTenen'-
https://kopilkaurokov.ru/

Caiit u3natensctBa «IIpocBeniennen- https://media.prosv.ru/

Ownnaitn-mkona «®oxcdopay» - https://foxford.ru/

OmnunaitH-kypebl moaroroBku k OI'D. — https://stepik.org



https://youtu.be/rFSHu-wagKA
https://youtu.be/HMxkSNbOVQQ
https://youtu.be/O10Ur1dBS14
https://youtu.be/UrsnfLRU5rw
https://youtu.be/-xuXu0KhW_k
https://bosova.ru/metodist/authors/informatika/3/eor9.php?ysclid=mbzy37ttmb660539155
https://bosova.ru/metodist/authors/informatika/3/eor9.php?ysclid=mbzy37ttmb660539155
http://windows.edu/ru
http://school-collektion.edu/ru
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https://resh.edu.ru/
https://videouroki.net/
https://kpolyakov.spb.ru/
https://lbz.ru/metodist/authors/informatika/
https://inf-oge.sdamgia.ru/
http://fipi.ru/
https://fpu.edu.ru/
http://www.klyaksa.net/
http://metodkopilka.ru/
https://niz.mob-edu.ru/
https://kopilkaurokov.ru/
https://media.prosv.ru/
https://foxford.ru/
https://stepik.org/

