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IHHOACHUTEJIBHAS 3ATIMCKA

[Tporpamma no yueOHomy npenmety «MHpopMaTHKa» Ha ypoOBHE CpeqHEro oOIiero oopa3oBaHUs
COCTaBJIEHA HA OCHOBE IMOJIOKEHUI 1 TPEOOBAHMI K pe3yIbTaTaM OCBOSHUS 00pa30BaTEIbHOM MPOTPAMMBI
¢ yuérom ¢enepanpHOil paboueit mporpamMMbl BocnuTaHus W KoHuenuuu mnpenojgaBaHusi y4eOHOTO
npeamera «MlHpopmaTrkay, a TaKKe:

- ®epnepanbHoro 3akoHa oT 29 nexabps 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Oenepannn» (C IBMEHEHUSIMU U IOTIOJIHCHUSIMU );

- (¢enepalibHOTO TOCYJAapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CpeaHEro  oOmiero
o0pa3zoBaHus, YTBEPKIACHHOro IpukazoM MunoOpHayku Poccum ot 17 mas 2012 1. Ne 413 (B pen.
npuka3oB MunoOpaayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613;
Mumnnpocgemenus: Poccun ot 24.09.2020 Ne 519, or 11.12.2020 Ne 712, ot 12.08.2022 Ne 732, ot
27.12.2023 Ne 1028);

- (enepanpHOIl 00pa3oBaTENBLHON MPOrPaMMBI CPETHEr0 O0IIero 0Opa30BaHMS, YTBEPIKICHHOM
npukazoM Munnpocseuienust Poccun ot 18 mas 2023 r. Ne 371 (B pen. mpuxka3zoB MUHIIPOCBEUICHUS
Poccum ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

- npukaza MunnpocBemenuss Poccun ot 5 HosOps 2024 1. Ne 769 «O06 yTBepkIeHUU
denepanbHOrO MEpedyHs Y4YEOHHKOB, TOMYIICHHBIX K HCIIOJNB30BAaHUIO TPU peaau3allil HMMEIOIINX
roCy/IapCTBEHHYIO aKKpEIUTALMIO 00pa30BaTENIbHBIX IPOrPaMM Ha4aJIbHOTO 00IIEro, OCHOBHOT'O 00IIIETO,
cpeaHero o01ero o0pa3zoBaHus OpraHU3alMusIMU, OCYIIECTBISIOIUMEI 00pa30BaTENbHYIO AESITEIbHOCTb, U
YCTQHOBJICHUM TNPEAEIHHOIO CPOKa MCIIOJIb30BAaHUS HCKIIOUYEHHBIX YYEOHHMKOB M pa3pabOTaHHBIX B
KOMILJIEKTE ¢ HUIMH Y4EOHBIX TTOCOOHIT»;

- npukaza Munnpocsemenus Poccun ot 18 wmrons 2024 r. Ne 499 «O6 yrBepxaeHUU
(benepanbHOro NepevHs NEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K HCIOIb30BAHUIO IPU
peanu3alMi MMEIOIUX TOCYJapCTBEHHYIO AaKKPEIUTALUI0 00pa3oBaTeIbHBIX MPOTpaMM HayalbHOTO
0011eT0, OCHOBHOT'O OOIIETO, CPEAHETO 00IIEro 00pa30oBaAHMS;

- mpukaza Munnpocsemenus: Poccun ot 7 oktsa0pst 2022 r. Ne 888 «O BHeceHUM M3MEHEHHH B
[Topsimox  opraHuzanuM W OCYLIECTBIEHHMS OOpa30BaTENbHOM  JEATENbHOCTM IO  OCHOBHBIM
00111e00pa30BaTeIbHBIM IIPOrpaMMaM - 00pa30BaTEIbHBIM IIPOrpaMMaM HayaJlbHOTO 00IIero, OCHOBHOTO
o01Iero U cpeaHero oOIiero oOpa3oBaHMs, YTBEPKICHHOTO MPUKa30M MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®eneparuu ot 22 mapta 2021 r. Ne 115»;

- VYcraBa ['BOY «CHI Ne 4 T.O. MAPUVYIIOJIb» (HOBast penakius), yTBEp>KI€HHOTO IPUKa30M
MunucrepcTBa 0obpa3oBanus u Hayku JloHenkoi HapomgHoit PecniyOnuku ot 1 utons 2024 r.

Ne 982;

- YuebOHoro miana cpeanero obmero oopazoanusi [ bOY «CII Ne 4 T".O. MAPUVYIIOJIb» na
2025-2026 y4eOHslii roa.

Wndopmarrka Ha ypoBHE CpeHEro 00IIero 00pa3oBaHUs OTPAXKAeT:

- CYUIHOCTb I/IH(l)OpMaTI/IKI/I KakK HaquOfI JUCHUITIINHBI, 1/13y11a101uel71 3aKOHOMCPHOCTU MPOTCKAHUA
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1 BO3MOKHOCTH aBTOMaTu3aluu HHq)OpMaHHOHHBIX IMPOLECCCOB B PAa3JIMYHBIX CUCTEMAX;

- OCHOBHBIEC 00JIACTH MPUMEHEHUS UHPOPMATHKH, MPEXKIE BCEro MHPOPMAIMOHHBIE TEXHOJIOTHUH,
yIpaBJIEHUE U COLUANIBHYIO chepy;

- MEXKIUCHMIUTMHAPHBIN XapakTep HHGOpPMATUKM U HHOOpPMALMOHHOW JesiTenbHOCTH. Kypc
nH(GOPMaTUKU Ha YPOBHE CPEIHEro 00111ero 00pa3oBaHUsl SBISETCS 3aBEPIIAIOIINM STAallOM HEMPEPbIBHOM
MOJATOTOBKUA oOOyyaromuxcs B o0nacTd MHPOPMATHKM U HMHGOPMALMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH, OH ONKPAETCs Ha CoJepKaHUEe Kypca MH(DOPMATHKH YPOBHSI OCHOBHOTO O0ILIEr0 00pa30BaHus
U OIIBIT MOCTOAHHOI'0O MNPHUMCHCHUA I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TGXHOJIOFI/If/'I, IIaéT
TEOPETUUECKOE OCMBICIIEHNE, HHTEPIPETALUIO U 0000IIEHHE STOTO OIbITA.

B conepxxanuun yuebHoro npenmera « MHpopmaTrkay BRIISISIOTCS YEThIPE TEMATHUYECKHX pa3Jiena.

Pasznen «ludpoBast rpaMOTHOCTB» OXBaThIBAET BOIPOCHI YCTPOMCTBA KOMIBIOTEPOB U JPYIHX
AJIIEMEHTOB IM(PPOBOTO OKPYKEHMSI, BKJIIOYAsi KOMIIbIOTEPHBIE CETH, MCIOJIb30BAaHUE CPEICTB
ONEpaLlMOHHOM cucTembl, pabory B ceru VHTepHET W MCHOJIB30BAaHHE WHTEPHET- CEPBUCOB,
UH(POPMALMOHHYIO 0€30MaCHOCTb.

Paznen «Teopetnueckue OCHOBBI HMH(POPMATHUKH» BKIIOYACT B Ce0S MOHATHHHBIA ammapar
nH(GOPMATUKH, BOMPOCH KOJIUPOBaHUS MHPOpPMAIUH, U3MEPEHUsT UHPOPMAIIMOHHOTO 00BEMA JTaHHBIX,
OCHOBBI anre6p1>1 JIOTUKU U KOMIIBFOTCPHOI'O MOJACIIUPOBAHHA.

Pasnen «AnropurMbl M IpPOrpaMMHPOBAHME» HANpaBIEH Ha Pa3BUTHE AITOPUTMHUYECKOTO
MBIIUIEHHS, pa3paboTKy ajJropuTMoB, (popMHpOBaHHE HABBIKOB peajiu3allid MPOrpamMM Ha BHIOpAaHHOM
A3BIKE IPOTrPAMMUPOBAHHUS BBICOKOTO YPOBHSL.

Paznen «MHpopManroHHbIE TEXHOJIOTMW» OXBATBHIBAET BONPOCHI MPUMEHEHUS! WH(OPMAIIMOHHBIX
TE€XHOJIOTHM, PEAIM30BAHHBIX B IPUKJIAAHBIX IPOrPaMMHBIX NPOAYKTaX U MHTEPHET -CEPBHUCAX, B TOM
YyHCclie MPU PEeUIeHUH 33/a4 aHaJIM3a JIaHHBIX, UCIOJb30BaHUEe 0a3 JAHHBIX U 3JEKTPOHHBIX TaOJIUI IS
pellIeHus MPUKIIATHBIX 3a]1a4.

PesynbraTel 6a30Boro ypoBHs u3ydeHusi yueOHoro npeamera «MHpopMaTHka» OpHEHTUPOBAHBI B
NEepBYI0 ouepeab Ha OOUIyl0 (PYHKIHMOHAJIBHYIO TPAaMOTHOCTb, IIOJIy4Y€HHE KOMIETEHTHOCTEH JUIs
MOBCEIHEBHOM KHU3HU U 0o0miero pa3Butua. OHU BKJIIOYAIOT B ce0si: MOHUMaHHUE MpeaMeTa, KIHUYEeBBIX
BOIIPOCOB M OCHOBHBIX COCTAaBIISIONIUX 3JIEMEHTOB MU3y4aeMoil IIpeIMeTHOM 00acTu;

YMCHHUC PCIIAaTh TUIIOBBLIC NPAKTUYCCKHUEC 3a/1a41, XapPAKTCPHBIC JJId UCITIOJIB30BAHUSA MCTOAOB U 3






MHCTPYMEHTApUs JTaHHOM IpeIMeTHOH 001acTy;

OCO3HaHME PAMOK U3y4yaeMOH MpeAMETHON 00J1acTH, OTPAHUYEHHOCTH METOA0B U MHCTPYMEHTOB,
TUIHMYHBIX CBA3EH C IPYTMMHU 00JIACTIMH 3HAHUS.

OcHoBHas 1enab U3yyeHus ydeObHoro npenmMera «MHpopmaruka» Ha 6a30BOM ypOBHE JUIsl YPOBHS
cpemHero odmiero oopa3oBaHus - o0ecreueHrne JaTbHEHIIET0 pa3BUTHA HHPOPMAIIMOHHBIX KOMIIETEHITUN
BBIITYCKHHKA, €r0 TOTOBHOCTU K JKM3HM B YCJIOBMSX Pa3BUBAIOIIErOCs MH(OPMAIMOHHOIO OOILIecTBa U
BO3pacTarollell KOHKYpEHIIMY Ha phIHKE Tpy/a. B cBs3u ¢ a3tum nzyuenune unpopmaruku B 10 - 11 kmaccax
JIOJIKHO 00€CIIeUNTh:

c(OpMUPOBAHHOCTh ~ MpPEACTaBICHUH O  poiau  UHGOPMATUKH, HHPOPMAIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOLIECTBE;

c(OPMHPOBAHHOCTh OCHOB JIOTMYECKOIO M QJITOPUTMUYECKOTO MBINUICHUS; c(HOPMUPOBAHHOCTD
YMEHUH pa3nuyath (HaKThl U OICHKH, CPAaBHUBATh OIIEHOYHBIE BBIBOJBI, BUJETh UX CBSI3b C KPUTEPHIMHU
OLICHUBAHMS U CBSI3b KPUTEPUEB C ONPEAEIEHHON CUCTEMON LIEHHOCTEH, TPOBEPSITh HAa TOCTOBEPHOCTh U
0000111aTh HHPOPMAIIHIO;

c(OPMHUPOBAHHOCTH MPEJICTABICHUH O BIUSHIUM HHPOPMAIIMOHHBIX TEXHOJIOTHI Ha )KU3HB YeJIOBeKa
B 00LIIECTBE, TOHUMAHKUE COLIMAILHOT0, SKOHOMHYECKOT0, MMOJIUTUYECKOT0, KYJIbTYPHOTO, FOPUANUYECKOTO,
HIPUPOAHOT0, IPrOHOMHUYECKOT0, MEIUIIMHCKOTO M (PU3MOJIOIMYECKOrO0 KOHTEKCTOB HMH(OPMAIMOHHBIX
TEXHOJIOTHII;

NPUHSATHE TPABOBBIX M OSTHUYECKUX ACHEKTOB HWH(POPMALMOHHBIX TEXHOJOTHH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIeH, BOBJICUEHHBIX B CO3JaHUE M HCIIOJIb30BAaHME HH(OPMALMOHHBIX CHCTEM,
pacrpocTpaHeHne HHpOpMaLuy;

Ha usy4yenue unpopmaruku (6a30Bblil ypoBeHb) oTBoAUTCS 68 yacoB: B 10 kiacce - 34 yaca (1 gac
B Hejeno), B 11 knacce - 34 yaca (1 4ac B Heneno).

ba3oBblli  ypoBeHb u3ydeHHMs] HWHGPOPMATUKU oOOecrneyuBaeT MOJArOTOBKY O0OydaroIuxcs,
OPUEHTUPOBAaHHBIX HA T€ CHEUUAIBbHOCTH, B KOTOPBIX HMH()OPMAIMOHHBIE TEXHOJOTMH SBISIOTCS
HEOOXOJMMBIMU MHCTPYMEHTaMU TMPO(ECCHOHAIBHOW JEATENbHOCTH, YYacTHe B MPOEKTHOH U
HCCJIEI0BATENIBCKON JEATEIbHOCTH, CBA3aHHOM C MEXIUCLHUIUIMHAPHOM M TBOPYECKOM TEMATHKOM,
BO3MOXXHOCTh pEIlIeHHUs 3a7au 0a30BOr0 YPOBHS CIOKHOCTH EJMHOro rocynapcTBEHHOTO SK3aMeHa IO
nH(pOpMaTHKE.

[TocnenoBaTenbHOCTh U3YUYEHHS TEM B MpeZesiaX OJHOro rojia 00y4eHus MOXKET ObITh U3MEHEHA 110
YCMOTPEHHIO YUUTEJIS IPU MOATOTOBKE paboyeil mporpaMMbl U IOYPOYHOTO TUIAHUPOBAHHUSL.

COAEPKXAHUME OBYUYEHMUA 10 KJIACC

Hudposas rpaMoTHOCTD

TpeboBaHMs TEXUMH KOMIOHEHTaMHU LIU(DPOBOTO OKPYKEHHS.

[Tpuntumel paboTh KOMIIBIOTEPA. [IepcoHanbHbIN KOMIIBIOTEDP. BBIOOp KOHGUTYparyn
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KOMITBIOTEpA B 3aBUCHMOCTH OT PEIIaeMBIX 3a/ad.

OCHOBHBIC TCHJICHIIMM PAa3BUTHSA KOMITBIOTEPHBIX TeXHOJOTHH. [lapauienbHble BBIYMHHKH
0€30IacHOCTH ¥ TUTHEHBI IPU paboTe C KOMIIBIOTEPAMH U JIpyrciieHus. MHOTOMpPOIECCOPHBIE CUCTEMBI.
Cynepkommnbrotrepbl. MUKpOKOHTpoJuiepsl. POO0TH3MpOBaHHbBIE TPOU3BOJICTBA.

[TporpamMmmMHoe obecriedeHre KOMIbIOTEPOB. Buabl mporpaMMHOTo obecreueHus U UX Ha3HauYeHUE.
Oco0eHHOCTH IPOrpaMMHOT0 obecrieueHus] MOOUIIBHBIX yCTporcTB. OnepannonHas cucrema. [lonsrue o
CHUCTEMHOM aIMUHUCTPUPOBAHUHU. NHCTAILISINA U IEUHCTAIUISIHS POrPAMMHOTO 00ECTICYEHUSI.

®aiinopas cucrema. [louck B daitioBoit cucreme. Opranu3ais XpaHeHUs U 00paOOTKH TaHHBIX C
UCIOJb30BAaHUEM UHTEPHET-CEPBUCOB, 00JIAYHBIX TEXHOJIOTHI 1 MOOMIBHBIX YCTPOUCTB.

[TpuknagHpie KOMMBIOTEPHBIE NPOTpaAaMMBI JJisi PEIICHHs TUIOBBIX 3a/lad M0 BBIOpaHHOMN
cnenuanu3anuu. CHCTeMbl aBTOMAaTH3HPOBAHHOTO MTPOSKTHPOBAHHS.

[IporpamMmmHoe obecrieyeHue. JIMIEH3MpOBAaHUE MPOTPAMMHOIO OOECHedYeHus U LHUPPOBBIX
pecypcoB. [Iponpueraproe u cBoOoaHOE MporpaMmHoe obecrneueHue. Kommepueckoe 1 HEeKOMMeEpUECKoe
UCIIONIb30BaHUE  MPOrpaMMHOro  obecreueHuss W HUQPOBBIX  pecypcoB.  OTBETCTBEHHOCTb,
yCTaHaBJIMBaeMas 3aKOHOJATeNbCTBOM Poccuiickoin ®enepannu, 3a HENPABOMEPHOE HCIOJIb30BAHUE
MIpOrpaMMHOTO o0ecrieueHus U U(PPOBBIX PECYPCOB.

TeopeTnueckne 0CHOBbI HH(POPMATHKHI

Wndopmanius, 1aHHbIe U 3HAHMS. YHUBEPCAIBLHOCTh JAMCKPETHOTO IMpeACTaBiIeHUs WH(OPMALIUU.
JIBonuHO€ KOaUpoBaHKe. PaBHOMEpHBIE U HEpaBHOMEPHBIE KOJIbI. Y citoBre PaHo. [To1X0ab1 K M3MEPEHUIO
nHdopmaruu. CynHoCcTh 00BEMHOTO (JIaBUTHOTO) TIOIX0/1a K U3MEPEHUIO HHGOPMAITUH, OTIPEICIICHIE
Outa ¢ TOYKH 3peHus an(aBUTHOTO MOIXOMAA, CBSA3b MEXIY pazMepoM andaButa U MHGOPMAIMOHHBIM
BECOM CUMBOJIA (B MPEIITOJIIOKEHUN O PABHOBEPOSITHOCTH TIOSIBIIEHUSI CHMBOJIOB), CBSI3b MKy €IMHUIIAMU
u3Mepenust uHpopmanuu: Out, Oait, KOaitr, Mo6aitt, ['06aiir. CymHOCTE COAEPKATEIHHOTO
(BEpPOATHOCTHOTO) TOAXOAa K M3MEpPEHUI0 MHGOPMAIIMH, ONpEeIeHHe OWTa C TO3WIUU COJCPIKAHHS
COOOLIeHHUS.

Undopmannonnsie mpoueccel. [lepenaua mubopmanuu. VcTouyHuK, NpUEMHHK, KaHal CBS3H,
curHai, koauposanue. Mckaxkenue nupopmanuu npu nepenade. CKoOpocTh nepeadr JaHHBIX M0 KaHaTy
cBsi3u. XpaHeHue wuHPopmauuu, o0bEM mamatu. OOpaborka wuHpOpmanuu. Bunel o06paboTku
MH(POPMALIMK: TIOTYIEHUE HOBOTO COJIEpKaHUs, U3MeHEeHHe (GopMBbI TipeacTaBieHnss nHpopmanuu. [Torck
uHpopManuu. Ponbs nagopmaru u nHGOpMalMOHHBIX NIPOLIECCOB B OKPYKAIOIIEM MUPE.

Cucrembl. KOMITIOHEHTBI CHCTEMBI U UX B3auMo/ielicTBUEe. CUCTEMBI yIIPaBICHHS.

Ynpasnenue kak nHGOpMalMOHHBIHN nporiecc. OOpaTHas CBS3b.

CucremMbl CUYHCIICHUS. Pa3BépHYTaH 3alluCh ICJIbIX U ,Z[p06HLIX YHUCCJI B MMO3UIIMOHHBIX CHUCTEMax
cuncieHus. CBoucTBa HOBI/II_IPIOHHOﬁ 3aIlIMCHu 4ucjia. KOJIHMYCCTBO I_II/I(l)p B 3aIllMCH, IIPpU3HAK JCIUMOCTH

YHUCiIa HA OCHOBAHME CUCTEMBI CUHMCIICHUS. AJITOPUTM TIEPEBO/IA MEJIOTO YKciia U3 P-u4HON cucteMsl 5



CUHCIIEHUS B JIECATUYHYIO. AJITOPUTM NepeBoJa KOHEUHOH P- nuHO# ApoOu B AecCATHUHYIO. AJITOPUTM
IepeBoJia LEeJIOr0 YMCiIa U3 JEeCATUYHOW CUCTeMbI cuucieHus B P-nuHyro. J[BomuHas, BOCbMEpUYHAs U
HIeCTHAaTepHYHasi CUCTEMbI CUMCIICHUS, IEPEBO/I YUCENl MEXKAY ITUMU CUCTEeMaMU. Apu(MeTndecKkue
OTIEepalMy B MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUSI.

[IpencraBneHue LEIbIX U BEIIECTBEHHBIX YUCEI B TAMATH KOMIBIOTEPA.

KoaupoBanue texcroB. KomupoBka ASCII. OpnobGaiitable konupoBku. Crangapt UNICODE.
Konuposka UTF-8. Onpenenenre nHPOpMaLMOHHOT0 00bEMa TEKCTOBBIX COOOIICHUH.

KomupoBanue wuzobOpaxkenunit. OneHka HHPOPMAIMOHHOTO 00BEMA pPACTPOBOrO TrpadUIecKoro
M300pakeHUsl IPH 3aJaHHOM pa3pelIeHUH U TTyOrnHe KOJAUPOBaHMSI 1IBETA.

KonupoBanue 3Byka. OueHka nHpOopManMoHHOT0 00bEMa 3BYKOBBIX JJAaHHBIX ITPU 3a/laHHBIX YaCTOTE
JUCKPETH3aIMU U Pa3psiIHOCTH KOJUPOBAHMUS.

Anrebpa noruku. BrickaseiBanus. Jlormdyeckue omnepanuu. TaOMUIBI MCTHHHOCTH JIOTHYECKUX
orepanuil « IM3bIOHKIN», KKOHBIOHKIINA», K MHBEPCHSD, «UMITTUKALUS,

«OKBHUBaJIeHIIUs». Jlormueckue BbIpakeHUs. BbluMcieHHE JOrMYecKoro 3Ha4eHHs COCTABHOTO
BBICKa3bIBaHUS MPHU M3BECTHBIX 3HAUYEHUSX BXOJIIMX B HETO AIIEMEHTAPHBIX BbICKa3bIBaHUU. TaOmuIIbI
MCTUHHOCTH JIOTHYECKUX BBIpaXeHUH. Jlormueckue oneparyy 1 onepaiy HaJ MHOKECTBAMHU.

[TpuMmepbl 3aKOHOB aiareOpsl JOTUKU. DKBHUBAJEHTHBIE MTPEOOPA30BAHUS JOIMUECKUX BBIPAXKEHUH.
Jlornueckne ¢ynkuun. I[locTpoeHHe JOrMYEcCKOro BBIPAXEHUS C JaHHOW TaOnMueld HCTUHHOCTH.
Jlornueckue 3neMenTsl koMmbioTepa. Tpurrep. Cymmarop. IlocTpoeHne cxeMbl Ha JIOTHYECKUX 3JIEMEHTaX
10 JIOTUYECKOMY BBIPaKEHUIO. 3alMCh JJOTUYECKOTO BBHIPAYKEHUS 110 JIOTMYECKON CXEME.

HNupopManoHHbIE TEXHOJIOTHU

TekcroBerii mpomeccop. PenmaktupoBanme wu ¢dopmatupoBanue. IIpoBepka opdorpaduu u
rpamMmMmatuku. CpeAcTBa IMOWMCKAa M aBTO3aMEHbl B TEKCTOBOM Iiporeccope. VMcmonb30BaHUE CTUIIEH.
CTpyKTypHpOBaHHbIE TEKCTOBbIE JOKYMEHThl. CHOCKH, oriasieHue. O6naunble cepBuchl. KomuiekTuBHas
pabota ¢ JoKkyMeHTOM. IHCTpyMEHTHI pelieH3upOBaHMs B TEKCTOBBIX Mpolieccopax. JlenoBas nepenucka.
Pedepar. [IpaBuna nuTupoBaHUS HCTOYHUKOB U 0(hopmiieHUs Oubmuorpaduueckux ccoliok. OdopmieHue
CIMCKA JIUTEPATYPBHI.

BBoxg m300pakeHWE C HCHOJIB30BAHMEM PA3IMYHBIX IH(POBBIX YCTPOHCTB  (IUPPOBBIX
(oToanmapaToB ¥ MUKPOCKOIIOB, BHICOKaMep, CKAHEPOB M APYTHX YCTPOICTB.).

I'paduueckuii pepakrop. O6paboTka rpaduueckux oObeKkToB. PacTpoBas u BeKTOpHas rpaduka.
dopmatsl rpaduueckux (Hansos.

O6paboTka n300paXkeHHs ¥ 3ByKa C UCIOJIb30BAaHUEM MHTEPHET-TIPUI0KEHHUH.

Mynstumenua. KommbrotepHble mnpe3eHTanuu. Mcnonab30BaHHE MYJIbTUMEAUNHBIX — OHJIAMH-
CEpPBHUCOB JUIs Pa3pabOTKH MPe3eHTALUI MPOEKTHBIX padoT.

IIprHIHAIIBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJEIIEH.
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11 KJIACC

HudpoBasi rpaMOTHOCTH

[TpuHIMITBI TOCTPOEHUS U amnmnapaTHbie KOMIIOHEHThI KOMIBIOTEPHBIX ceTeill. CeTeBble MPOTOKOJIBI.
Cetb Unrtepuer. Aapecanus B cetu MHTeprer. Cuctema TOMEHHBIX UMEH.

Be06-caiit. Be6-ctpanuna. B3anmoneiictBue 6paysepa ¢ BeO-cepBepoM. JIMHAMUYECKHE CTPaHUIIBI.
Pa3zpaboTka uaTepHET-NIpUIOKEeHHH (caliTOB). CeTeBOE XpaHEHHUE TaHHBIX.

Bunsr nestensHocTH B cetu WuTepHer. CepBuchkl MHTepHera. ['eonH(pOpMaIiOHHBIE CHCTEMBI.
['eomoKaMOHHBIE CEPBHUCHI PEATHHOTO BpEeMEHH (HANpHMeEp, JIOKAlUs MOOWJIBHBIX TelIe(OHOB,
OnpefieNieHue 3arpy’K€HHOCTH aBTOMAarucTpaleil), HHTepHET-TOProBisd, OpOHHPOBAHHE OWIIETOB,
TOCTHHULL.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE cepBUCHI M yciuyrd. CouuanbHble CETH - OpraHu3anus
KOJUIEKTUBHOTO B3auUMOJICHCTBUS U oOMeHa JaHHbIMU. CeTeBOM OSTUKET: MpaBuja MOBEACHUSA B
kubepnpoctpanctse. [Ipobiema moyIMHHOCTH MoNydyeHHOH nHpopMmanuu. OTKpbIThIE 00pa3oBaTeIbHbIE
peCypChl.

TexHOreHHble M IKOHOMUYECKHE YTpo3bl, CBA3AHHBIE C HCIOJb30BaHWEM HH(OPMAIIMOHHO -
KOMMYHHUKAIIMOHHBIX TexXHoJorui. OOmme mnpoOieMbl 3aluThl HHPOPMALKMU M UHPOPMALUOHHOM
oe3omacHoctu. CpenctBa 3ammThl  HWHOOPMANMKM B  KOMIIBIOTEpaX, KOMIBIOTEPHBIX CETSIX U
aBTOMATU3MPOBAaHHBIX HMH(POpPMAIMOHHBIX cucTemax. I[IpaBoBoe oOecnieueHne UHGOPMAMOHHON
6e3onacHoctu. IlpenorBpalrenrie HECAaHKIMOHMPOBAHHOTO JOCTyNMa K JHMYHOM KOH(UIEHIMAIbHOMN
UHpOpMaLIMKU, XpaHsIeiics Ha MepCOHAIbHOM KOMIBbIOTEpPE, MOOMIIBHBIX YCTpoiicTBax. BpenonocHoe
IporpaMMHOE oOecrieueHrue M CrocoObl OOpbOBI ¢ HUM. AHTHBHPYCHBIE TporpamMmbl. OpraHu3zaius
JUYHOTO apxuBa uHpopmaiuu. PesepsHoe konuposanue. [laponbpHas 3amura apxusa.

WndopmanroHHbie TEXHOJIOTHH U PO ecCUOHATIbHAS AEATEbHOCTb.

HNudopmannonnsie pecypcesl. Linpposas skoHomuka. MH(popManmoHHas KyabTypa.

TeopeTnyeckue 0CHOBbI HH(POPMATUKHU

Mopnenn u MoaenupoBanue. llenu monenupoBanusi. COOTBETCTBUE MOJAEIU MOJAEIUPYEMOMY
00BexTy uim npoueccy. @opmanuzanus DPUKIAIHBIX 3a1ad.

[IpencraBienne pe3ysnbTaTOB MOJEIMPOBAHUS B BHJE, YIOOHOM Ui BOCHPHUSTHSI YEIOBEKOM.
I'padpuaeckoe mpeacTaBieHne JaHHBIX (CXEMBbI, TAOJIUIIBI, TPadUKN).

I'padppl. OcHoBHBIE TOHsATHUA. Bunel rpados. Pemenue aaropuTMudeckux 3azad, CBSI3aHHBIX C
aHamu30M rpadoB (MOCTPOSHUEONTUMAIBHOTO ITYTH MEXTyBepIIMHAMHE rpada, onpeaesieHue KOIMyecTBa
pa3IMyYHBIX MyTel MEXy BEpIIMHAMH OPUEHTHPOBAHHOTO allUKIMYECKOT0 rpada).

HepeBbsa. bunaphnoe nepeBo. [[MckpeTHblE WIphl JBYX HWIPOKOB C TIOJHON HWH(POpPMAIIHEH.
[Toctpoenue nepea nepedopa BapuaHTOB, ONMCAHUE CTPATEIMU UIPhI B TAOIMUHON popme. BoMrpoIiiHble

CTpaTEeruu.



Hcnons3oBanue rpadoB U IEPEBLEB IIPH ONMMUCAHUU OOBEKTOB U IMPOIIECCOB OKPYKAOIIETO MHUPA.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

Onpenenenne BO3MOXKHBIX —Pe3yJlbTaTOB pabOThl MPOCTEHIIMX aNTOPUTMOB  yIIPaBJICHUS
UCTIOTHUTENISIMA M BBIYUCIIUTEIBHBIX anropuTMoB. OmpeneeHne HMCXOIHBIX TaHHBIX, TPH KOTOPBIX
QITOPUTM MOXKET JIaTh TPeOyeMBbIil pe3ybTar.

DTanbl pemeHns 3a1ad Ha KoMibroTepe. S3bik nmporpammupoBanus (Ilackans, Python, Java, C++,
C#). OcHOBHBIE KOHCTPYKIIMU SI3bIKA TMPOTPAMMHUpPOBaHUS. THIBI JaHHBIX: IICJIOYUCIICHHBIE,
BEIIICCTBCHHBIE, CHMBOJIbHBIE, Toruueckue. Bersienus. CoctaBubie ycnopus. L{ukiel ¢ yenoBuem. [ukiibr
1o nepeMeHHou. Vcnonp3oBanue TabIULl TPAaCCUPOBKH.

Pa3paboTka u nporpamMmHasi peaqu3alus alropuTMOB PEIIeHUs] TUIOBBIX 3a7a4 6a30BOr0 ypOBHSI.
[Tpumeps! 3a7a4: anrOpUTMBI 00PaObOTKM KOHEYHOW YUCIOBOM MOCIEI0BATEIBHOCTH (BBIUMCICHUE CYMM,
MIPOM3BEICHUH, KOJIMYECTBA DJIEMEHTOB C 33JJaHHBIMU CBOMCTBaMM), aITOPUTMbI aHATIN3a 3aITUCH YHCEN B
MO3UIIMOHHOM CHCTEME CUUCIICHUS, alTOPUTMBI PEIICHUs 3a71a4 METOA0M Tepedopa (MOMCK HauOOJIBIIETo
o011ero neiauTens ABYyX HaTypalbHBIX YHCEN, IPOBEPKA YKCIa HA POCTOTY).

OOpaboTka CHMBOJBHBIX JaHHBIX. BCTpoeHHBbIE (YHKIMU S3bIKA TPOTPAMMUPOBAHUS IS
00pabOTKN CUMBOJIBHBIX CTPOK.

TabmuuHble BeTWYUHBI (MAcCUBBI). AJITOPUTMBI PabOThI C JIEMEHTAMHU MAacCHUBa C OJHOKPATHBIM
MPOCMOTPOM MAacCHBa: CYMMHPOBAHHE 3JIEMEHTOB MAacCHBA, MOACUET KOIUYECTBAa (CYMMBI) RJIEMEHTOB
MacCHBa, YIOBJIETBOPSIONINX 3aJAHHOMY YCIIOBUIO, HAXOKICHIE HAauOOIbIIEro (HAUMEHBIIIETO) 3HAYCHHS
AJIEMEHTOB MAacCHBa, HAXOXKJIEHHUE BTOPOrO IO BEIWYMHE HAMOOJBIIETr0 (HAMMEHBINEro) 3HAYCHUS,
JMHEMHBIN MOUCK 3JIEMEHTA, [IepeCTaHOBKA 3JIEMEHTOB MacCHBa B 0OpaTHOM MOpPSIKE.

CoptupoBka ogJHOMEpHOro Maccuba. [IpocTeie MeTOABl COPTUPOBKHU (HAIIPUMEDP, METOJT IMTY3bIPbKa,
METO/T BEIOOpa, COPTHPOBKA BcTaBKamu). [logmporpaMmet.

NudopManmoHHbIE TEXHOJIOTHA

Ananu3 naHHbix. OCHOBHBIE 3aJjayd aHajlW3a JaHHBIX: IMPOTHO3UPOBAaHUE, KiacCUpUKALUA,
KJIacTepu3alus, aHaiuu3 OTKIoHeHuH. [locrmemoBarenbHOCTh pElIeHMs 3ajady aHaiau3a JaHHBIX: cOOp
MEPBUYHBIX JAHHBIX, OYMCTKA W OIICHKAa Ka4yecTBa IaHHBIX, BBHIOOpP W/WIKM TIOCTPOCHHUE MOJIEIH,
npeoOpa3oBaHre JAHHBIX, BU3YAIH3AIHsl TaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB.

AHanu3 JaHHBIX C TOMOINBIO AJIGKTPOHHBIX TaOnui. BeruncieHne CymMMmbl, CpeIHEro
apuMeTHYeCKOoro, HauOOIBIIETO U HAUMEHBIIIETO 3HAUCHUN THUana3oHa.

KomneiorepHo-maTemMaTuyeckue MOJIEJIH. Orarsl KOMITBIOTEPHO-MaTEMaTHUYECKOT O
MOJICTTUPOBAHUS: MOCTAaHOBKA 3a/Jauyd, pa3paboTKa MOJENd, TECTUPOBAHHME MOJIENH, KOMIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3yIbTaTOB MOJICIHPOBAHUSI.

YucneHHoe pelieHrne ypaBHeHUH ¢ MOMOIIBI0 T0I00pa napaMeTpa.

Tabmuunble (persiiuoHHbIe) 0a3bl NaHHBIX. Ta0nuIa - MpeACTaBICHUE CBEACHUN 00 OTHOTHITHBIX



oObekTax. Iloie, 3anucey. Kimrou Tabaunel. PaboTta ¢ roToBoii 0a30i JaHHBIX. 3anonHeHne 0a3nl JaHHBIX.
[Touck, copTrpoBKa U (PpUIBTpaNUs 3amKCei. 3apOCkl Ha BRIOOPKY JAaHHBIX. 3apoChl C MapamMeTpamu.
Brranciisiemble nosist B 3anmpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THIBI CBSI3CH Mexay TaOaunamu. 3anpockl K MHOTOTAOIUYHBIM
0a3zaM JaHHBIX.

CpencTBa HCKYCCTBEHHOTO MHTEIICKTa. CepBUCHI MATMHHOTO IEPEBOIa U PACTIO3HABAHMSI YCTHOM
peun. MneHTndukanus ¥ MOMCK H300pakeHUH, pacrio3HaBaHUE JIUII.

NJIAHMUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O HH®OPMATHUKE
HA YPOBHE CPEJTHET'O OBIIIETO OBPA30BAHUS (FA3OBBIIA YPOBEHD)

JJUYHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTH M CIIOCOOHOCTh  OOYYArOIIHUXCS
PYKOBOJICTBOBAThCS COPMHUPOBAHHOW BHYTPEHHEH IMO3WUIUCH JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX
OpHUEHTAIINI, MO3UTHUBHBIX BHYTPEHHHUX YOEXIEHUH, COOTBETCTBYIOUIMX TPATUIIMOHHBIM IIEHHOCTSIM
POCCHICKOTO 00IIIECTBA, PACIIUPEHHE )KU3HEHHOTO OTBITA U OIBITA ISATEIHFHOCTH B TIPOIECCE peaTn3auu
CpeIICTBAaMHU y4EOHOTO IIpeIMETa OCHOBHBIX HAIPABJICHUI BOCIIUTATEILHON JCATSIILHOCTH. B pe3ynbrare
u3ydeHus HHPOpPMATHKUM Ha YpPOBHE CpelHero oomero ooOpazoBaHusi y oOydaromerocs OyayT
c(hOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpaxkaaHCcKOro BOCIUTAHUS:

OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX TPaB U 00S3aHHOCTEH, yBa)KCHHE 3aKOHA W MPaBOMOPSIKA,
coOJII0ICHHEe OCHOBOMOATAIOIINX HOPM MH(OPMAIIMOHHOTO MpaBa U HHPOPMAIIMOHHOW 0€30acHOCTH;

TOTOBHOCTh  TPOTHBOCTOSITH  HACOJOTHH  DKCTpeMH3Ma,  HaIMoHalIW3Ma, KceHodoOuwu,
JUCKPUMHHAIIMA TI0 CONAATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM MPU3HAKAM B BUPTYAJIEHOM
MIPOCTPAHCTBE;

2) TMATPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIICHHWE K HCTOPUICCKOMY HACJICIHIO, JOCTHKECHUIM Poccuu B Hayke, HCKYCCTRBE,
TEXHOJIOTHSIX, TOHUMaHue 3Ha4eHHs UH()OPMATUKH KaK HAYKH B )KU3HU COBPEMEHHOTO O0IIeCTBa;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, S THUECKOTO TIOBEJICHNUS;

CHOCOOHOCTh OIICHWUBATh CHUTYAlMI0 M TPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B ceTH VIHTEepHET;

4) 3CTEeTHYECKOro BOCIIHUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYas SCTETUKY HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCIIPUHMMATH PA3IMYHBIC BHIBI HCKYCCTBAa, B TOM 4YHCIIE OCHOBaHHBIC Ha

UCTIOJIb30BaHUM MH(OPMAIIMOHHBIX TEXHOJIOTHIA;



5) ¢u3uvecKoro BOCIUTAHUA:

c(OpPMHUPOBAHHOCTH 3/I0POBOTO M 0O€30macHOro 00pa3a KHM3HH, OTBETCTBEHHOTO OTHOUICHUS K
CBOEMY 3JIOPOBBIO, B TOM YHUCJIE U 3a CUET cOOM0IeHNs TpeOOBaHU 0€30MacHOM IKCILTyaTalliK CPEICTB
MHGOPMAIIMOHHBIX U KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

6) TpyI0BOro BOCHIMTAHUS:

TOTOBHOCTB K aKTUBHOM JIEATEIIbHOCTH TEXHOJIOTHYECKOM U COMAIBHOMN

HATPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIHHO BBITIOJIHATH TAKYIO
NeSITeTIbHOCTD;

uHTEpeC K cdepam MpOoPECCHOHAIBHOW JIEATEbHOCTH, CBSI3aHHBIM €  HH(POPMATHUKOM,
MpOrpaMMUPOBaHUEM U HMH(DOPMAIIMOHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JIOCTIKEHUSX
MHPOPMATUKHA U HAYYHO-TEXHHYECKOTO MPOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiei
po(eccuu M pean30BbIBATE COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHHIO HA IPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:

OCO3HaHHUE II00abHOTO XapaKTepa 3KOJIOTUYECKUX MPoOIeM U MyTeH X pelIeHus, B TOM YUCIIE C
y4€TOM BO3MOXKHOCTEH MH(POPMAITMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH;

8) EeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
WH(POPMATUKH, JOCTHKCHUSM HAyYHO- TEXHMUYECKOTO Mporpecca U OOMIECTBEHHOW MPAKTUKH, 32 CUET
MOHUMAHUS POJIM MH(DOPMAIMOHHBIX PECYPCOB, MH(DOPMAIMOHHBIX MPOIECCOB U WH(OPMAIMOHHBIX
TEXHOJIOTHH B YCIOBUAX IIUGPOBOM TpaHchopmamu MHOTHX chep KU3HU COBPEMEHHOTO 00IIECTBa;

OCO3HAHWE IIEHHOCTH HAYYHOW JEeSATENbHOCTH, TOTOBHOCTh OCYIIECTBISITh MPOEKTHYIO H
HCCJIEIOBATENBCKYIO ACSITETFHOCTh MHANBUAYAIBHO U B TPYIITIE.

B mporecce MOCTHKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI 10 HH(POPMATHKE Y
00y4aroIuXCsl COBEPILICHCTBYETCS AYMOLIMOHAIBHBIN UHTEUIEKT, IPeIoaraiomuil chopMUpPOBAaHHOCTS!
CaMOpETyJIHPOBaHMs, BKJIIOYAIOIIETO0 CAMOKOHTPOIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNE, CTIOCOOHOCTH a/IallTUPOBATHCS K SMOIIMOHATHHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh
OTKPBITHIM HOBOMY;

BHYTpEHHEN MOTHBAIMH, BKIIOYAIOUIEH CTpeMJIeHHE K AOCTHKEHHIO LIEJIH U YCIeXy, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEM;

SMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE OPYTHX, YUUTHIBAThH
€ro MpH OCYIIECTBICHUH KOMMYHHKALIUH, CTIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITFOYAIONIUX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHS C APYTUMU JIIOJIBMH,

3860TI/ITLCH, MPOABJIATb HHTCPEC U pa3pCliaThb KOH(bJ'II/IKTBI.



METAIIPE/IMETHBIE PE3YJIBTATBI
B pesynpraTe wu3yueHus WHPOPMATHKHM Ha YpOBHE CpeAHEro oOmmero ooOpa3oBaHUS Y
oOyuatomerocst 0yayT copMUpOBaHbl METANPEAMETHBIE Pe3yIbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX
yu4eOHBIX JACUCTBUAX, a MMEHHO: I[I03HABaTElbHbIE YyHHUBEpCAJbHbIE y4deOHbIE JEeHCTBUS,
KOMMYHUKATHBHBIC yYHUBEPCAIbHBIC YUYEOHBIC JCHCTBHUS, PETYJISTUBHBIE YHUBEpCAJIbHBIC ydeOHBIS
JIEHCTBHS, COBMECTHAS JE€ATEIILHOCTb.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUS

1) 6a3oBble JJOrHYeCKHE AeHCTBHS:

CaMOCTOSITEIIbHO (JOPMYITHPOBATh M aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS I CpaBHEHUS, Kiaccuukau u 0000IIeHNS;
OHpeI[eJIHTB Oeian ACATCIbHOCTH, 3aaBaTh HapaMeTpBI n KpI/ITepI/II/I HUX JOCTHUXKCHUA,

BBISIBIIATh 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B pACCMATPHUBACMBIX SBJICHHSIX;

pazpabaTheiBaTh TUIAH PEIICHUS TPOOJIEMBI ¢ y4€TOM aHaIM3a WMEIOIIUXCS MaTepUaTbHBIX U
HEeMaTepUaIbHBIX PECYPCOB;

BHOCHUTDH KOppCKTI/IBBI B ACATCIBbHOCTb, OLICHUBATh COOTBCTCTBHUC pe3y.]IBTaTOB nejaaM, OOCHUBATh
pI/ICKI/I HOCHG}ICTBI/Iﬁ ACATCIIBHOCTH, KOOp}IHHHpOBaTL W BBITIOJIHATH pa60Ty B YCJ'IOBI/IHX peam,Horo,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

paSBI/IBaTI) eraTI/IBHOC MBIIIJICHUC HpI/I peHICHI/II/I KN3HCHHBIX npo6neM.

2) 0a30BbIe HCCIEN0BATEILCKHE IeiiCTBUS:

BNIa/IETh HAaBBIKAMU y4eOHO-UCCIIEIOBATENLCKOM UM TPOEKTHOW JIeATENbHOCTH, HaBBIKAMH
paspetieHust mpobdieM, ClIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUS
HpaKTI/I‘IGCKI/IX 3aj1a4, HpI/IMeHeHI/IIO paSHHqHBIX METOJ0B ITIO3HaAHUA,

OBJQJIETh BHJIAMH JEATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHWS, €ro WHTEpIpeTaIH,
peoOpa3oBaHuI0 M MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCIIE TP CO3/IaHUU YIeOHBIX
1 COIINAJIBHBIX HpOCKTOB;

dbopMHpOBaHHE HAYYHOTO THIIA MBIIIICHUS, BJIAJICHUEC HAYYHON TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHATUSAMH W METOJAaMH; CTaBUTh M (OPMYyJIHpPOBaThH COOCTBEHHBIC 3alauyd B 0Opa3oBaTelbHON
JIEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISABJIATH HpI/ILII/IHHO-CJICIICTBeHHBIC CBsI3H U aKTyaJ'II/BI/IpOBaTB 3a11aqy, BBIABHUTI'aThb FI/IHOTC3y eé
peﬂleHI/ISI, HAaXOIUThb apFYMeHTBI U1 10Ka3aTeJbCTBA CBOHUX YTBep)KJICHI/II\/’I, 3a1aBaThb napaMeTpm 158
KPUTEPHUU PEIICHHUS;

aHAJM3UPOBATh TOJYUYCHHBIE B XOJI€ PEIICHUS 3a/auyd pPe3yJbTaThl, KPUTUYECKH OIICHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATH LIeJIEHAIPABIECHHBIN TOUCK NEPEHOCA CPEACTB U CrIocoO0B AeiicTBus B 11



npodecCHOHaNbHYIO Cpelly; MEepPeHOCUTh 3HAHUS B IIO3HABATENBHYI0 M IMPAKTUYECKYI0 O0JacTu
KU3HENIEATENbHOCTHY;

MHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTAaTh HOBBIE MJIEH, Mpe/ylaraTb OPUTMHAJIbHBIE MTOAXO/bI U PELIECHUS, CTABUTHh IPOOJIEMBI U
3a/1a4M, JOMYCKAIOIME aIbTEPHATUBHBIE PELICHHUS.

3) pa6ora c uadopmanueii:

BJaJIeTh HABBIKAMM MOJYy4YeHHS WHGOpPMAIMM U3 HUCTOYHHUKOB DPA3HBIX THIIOB, CAMOCTOSITEIHHO
OCYILIECTBIISATh MOMCK, aHAIM3, CHCTEMATHU3ALHUI0 U MHTEPIPETANI0 WHPOPMAIUK PA3IHYHBIX BUIOB U
(dbop™m mpencTaBIeHNUS;

CO3/aBaTh TEKCTHl B Pa3NUYHBIX (QopMaTax ¢ y4€TOM Ha3HaYeHUS HHQPOPMAIUU M IIEJIEBOU
ayJUTOpPUH, BEIOUPAst ONTUMAIbHYIO (JOPMY MPEACTABICHUS U BU3YAIN3aLIUH;

OLICHUBATh JIOCTOBEPHOCTh, IETUTUMHOCTh HH(OPMAIHH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJILHO-
TUYECKUM HOpMaM;

UCIIONB30BaTh CpPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTMH B pElICHUU
KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX U OpPraHU3aIlMOHHBIX 33/1a4 ¢ COOII0ACHNEM TPeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepeXeHHs, MPaBOBBIX M ATHUYECKUX HOPM, HOPM
nH(OpMAITMOHHOM 0€30MMaCHOCTH;

BJIaJIETh HABBIKAMH DPACIO3HABAHUS W 3alIUTHl WH(pOpManuu, WHOOPMAMOHHOKW 0e30macHOCTH
JIMYHOCTH.

KoMMyHuKkaTHBHBIE YHHBepPCAJIbHbIE y4eOHbIe el cTBUSA

1) oOmeHwme:

OCYILIECTBIISATh KOMMYHHUKALIMHU BO BCEX cepax KHU3HU;

pacrno3HaBaTh HeBepOaldbHBIE CpEACTBAa OOIICHHS, MOHUMATh 3HAYEHUE COIMAJBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUIKA KOH(JIUKTHBIX CUTyallud M YMETh CMSr4aTh KOH(IUKTHI; BIAJETh
Pa3IMYHBIMH CTIOCOOaMHU OOILICHHS U B3aUMOACHUCTBUS, apryMEHTUPOBAHHO BECTH JAHMAJIOT; pa3BEPHYTO U
JIOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS.

2) COBMeECTHAasl 1eSITeJIbHOCTh:

MOHUMATh U UCTIOJIb30BATh MPEUMYILECTBA KOMaHIHOW M MHIMBUAYAJILHON paboThI;

BBIOMpATh TEMATUKY M METObI COBMECTHBIX JCHCTBUIA C Y4ETOM OOIIMX HHTEPECOB U BOZMOXKHOCTEMH
KOKIOrO0 WICHAa KOJUIEKTHBA; IPUHMMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBaTb U
KOOPAMHUPOBATH JEUCTBUS MO €€ TOCTUKEHUIO: COCTABIIATH IUIaH AEHCTBUM, PACIIPEAEISATh POJIU C YYETOM
MHEHHUI y4aCTHUKOB, 00CYXAaTh Pe3yJbTaThl COBMECTHOI pabOThI; OLIEHUBATH KAYECTBO CBOETO BKJIAJIA U
Ka)KJO0r0 Y4acTHHKA KOMAaHJbI B OOIIHMI pe3yibTaT Mo pa3paOOTaHHBIM KPUTEPHUSM; Mpeaaratb HOBbIE
IIPOEKTHI, OLIEHWBATh HUAEH C IO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH, IPAKTHUYECKON 3HAYMMOCTH;

OCYHICCTBJIATD MO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUC B
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Pa3JINYHBIX CUTYaLUsX, POSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUITUATUBHBIM.

PeryisiTuBHbIe yHUBepcabHbIe YueOHbIe AeiicTBUS

1) camoopranu3anus:

CaMOCTOSITENIEHO OCYILECTBIIATh MIO3HABATENIBHYIO J€STEIbHOCTb, BBISBIIATH IPOOJIEMBI, CTABUTH U
(bopMynMpoBaTh COOCTBEHHBIE 331a4H B 00pPa30BaTEIbHON AESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHSIX;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH pEIICHUS MpoOJeMBbl C YUETOM HMEIOIIUXCS PECypCoB,
cOOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHH; 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIMpATh paMKH y4€OHOT0 NpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHUH;

JenaTh OCO3HAaHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTh 3a PEIICHHE;
OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOH 3pYIUIINU B Pa3HbIX 00JACTIX 3HAHUH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
pE3yJIBTAaTOB LIETAM;

BJaJIeTh HAaBBIKAMHU II03HABATENbHOW pe(IeKCHH KaK OCO3HAHMS COBEpIIAEMBbIX JeHCTBUI U
MBICIIUTENIbHBIX MPOIIECCOB, X PE3YJIBTATOB M OCHOBAHUM; HCII0JIb30BATh MPUEMBI pe(IIEKCUN [Tl OLICHKU
CUTYallUH, BBIOOpPA BEPHOT'O PEIIECHUS;

OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHUIO; IPUHUMATh MOTHUBBI U
apryMeHThI IpYruX [P aHAIU3€E PE3y/IbTaTOB ACSITEIbHOCTH.

3) npuHATHSA cedsi M APYTUX:

NpUHUMATH ce0s1, TIOHUMAasi CBOU HEJJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U apIYMEHTHI JPYTUX NP aHAINU3€E PEe3yIbTaTOB JESITEIbHOCTH; IPU3HABATh
CBOE MPaBO U MPaBO JIPYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTH MOHMUMATh MHP C TIO3ULIUHU JPYTOTO YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATBI

B mponiecce nzyuenus kypca napopmatuku 6a30Boro ypoBHs 6 10 knacce oOydarommMucs OyayT
JIOCTUTHYTHI CIIEYIOIIIE IPEIMETHBIE PE3YIbTaThI:

BJIaJICHHE TPEJICTABICHUSIMH O POJM MH(OPMAIMM M CBSI3aHHBIX C HEH MPOIIECCOB B IMPHPO/IE,
TEXHUKE W OOIIecTBE, NOHATHIMH «UHPOpPMALUsI), «HH(GOPMAITMOHHBIA MPOIECC», «CHCTEMAy,
«KOMIIOHEHTBI CUCTEMBI», CUCTEMHBIHN AP HEeKT», «<MHPOPMALIMOHHAS CUCTEMa», «CUCTEMA YIPABJICHUY;
BJIaJICHUE METO/JaMu Ioucka uHpopMmauuu B ceTd VIHTepHeT, yMeHHe KPUTUYECKH OLIEHUBATh
MH(POPMALIUIO, TOTYUYCHHYIO U3 ceTu MHTepHeT; yMEeHHEe XapaKTepu30BaTh OOJIbIINE JaHHbIC, TIPUBOIUTD
IPUMEPBI HCTOYHUKOB UX MOJIYYE€HHUS U HapaBJICHUS HCIIOIb30BaHMUS;

MOHMMAHHWE OCHOBHBIX TMPUHIMUIOB yCTpOMcTBA M  (YHKIMOHUPOBAHMS  COBPEMEHHBIX
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CTAllMOHAPHBIX K MOOMIIBHBIX KOMITBIOTEPOB, TEHACHIIUN PAa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTHA;

BJIaJICHHE HaBBIKAMHU PAOOTHI C ONEPAMOHHBIMHA CHCTEMaMH, OCHOBHBIMH BHUIAMH TPOTPAMMHOTO
obecrieueHus ISl pEIICHUsT Y9eOHBIX 3a/1a4 110 BEIOPAHHOM CIICIIUATA3AIIHH;

cobmoieHne TpeOOBaHM TEXHUKH OE€301aCHOCTH M THUTHEHBI IPH padoTe C KOMIBIOTEpaMU M
JIPYTUMH  KOMIIOHEHTaMH IM(PPOBOTO OKPYXKCHHs, TOHUMAHUE TIPABOBBIX OCHOB HCIOJIb30BAHUS
KOMITBIOTEPHBIX IPOTrpaMM, 06a3 JaHHBIX U MaTepUAJIOB, pa3MEIIEHHBIX B ceTh HTepHeT;

MOHUMAaHHE OCHOBHBIX IPHHIUIIOB JIWCKPETH3AIMUA DPA3JIUYHBIX BUIOB HH(OpMAIUHM, YMEHHE
onpeAensiaTh WHHOPMAIMOHHBIH 00BEM TEKCTOBBIX, IpaUUECKUX M 3BYKOBBIX IAHHBIX MPHU 3aJaHHBIX
napameTpax AUCKpPETH3aluH;

YMEHHE CTPOHUTH HEPABHOMEPHBIE KOJBI, JOMYCKAIONINE OAHO3HAYHOE JIEKOUPOBAaHUE COOOIICHUH
(mpedukcHbIE KOIBI);

BJIaJICHUE TEOPETUYECKUM amlapaToM, MO3BOJISIONIMM OCYIIECTBIIATh MPEACTaBICHUE 3aJaHHOTO
HATYpaJbHOTO YHCIIA B PA3IMYHBIX CHCTEMAaX CYHCIICHHUS, BBINOJHATH MPEOOPa3OBaHUs JIOTUYECKUX
BBIPAXCHUH, UCTIONB3Ysl 3aKOHBI AJIT€OPBI JIOTUKH;

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U IEMOHCTPAIIIOHHBIE MaTePUAIIBI
C MCIIOJIb30BaHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U OOJIAYHBIX CEPBUCOB;

B mpouecce usyuenus kypca uHpopmaTtuku 0a30Boro ypoBHs 6 11 knacce

00y4aromuMucs OyAyT JOCTUTHYTHI CIIEIYIONINE TPEIMETHBIC PE3yIbTATHI:

HaJIM4YKe MPEACTaBICHUI O KOMIBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM MHpe, 00 00Imux
MPHUHIIUATIAX pa3padboTKu U GYHKITMOHUPOBAHUS HHTEPHET-TIPHIIOKECHUI;

NOHMMaHWE Yrpo3 WHPOPMAIMOHHON OE30MaCHOCTH, WCIIOIB30BAaHME METOJ0B W CPENCTB
NPOTHBOACUCTBUS 3TUM Yyrpo3aM, COOJIOACHHWE Mep O€30MacHOCTH, MPEJOTBPAIIAOIINX HE3aKOHHOE
pacrnpocTpaHeHHEe MePCOHATBHBIX TaHHBIX;

BJIAJICHUE TEOPETHYCCKUM  alllapaToM, TO3BOJIIIONIAM ONPENCNATh KpaTdyalliuid IyTh BO
B3BELICHHOM rpad)e U KOJIMYECTBO IMyTeH MEX/ly BEPIIMHAMUA OPUCHTUPOBAHHOTO allMKIMYECKOro rpada;

YMEHUE YHUTaTh U MOHUMATh IMPOTPaMMBbI, PEATU3YIOIINE HECIOXKHBIE aITOPUTMBI 00PaOOTKU
YHCTIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCJE MAacCHBOB M CHMBOJBHBIX CTPOK) Ha BBIOPAaHHOM ISt
W3YUYCHHS YHHBEPCAILHOM SI3bIKE MPOrpaMMUpoBanus Beicokoro yposas (ITackans, Python, Java, C++,
C#), aHanMM3MpOBaTh AaNrOPUTMBI C WCHOJIB30BAHHEM TaONMI[ TPACCUPOBKH, OINpPEACIsATh 0e3
WCIOJIb30BaHUsI KOMIIBIOTEPA PE3yJIbTaThl BBIMOJHEHUS HECIOXKHBIX MPOrpaMM, BKIFOYAIOIIUX IIUKIIBI,
BETBJICHUSIH MMOATPOTPAMMBI, TIPU 33JAHHBIX UCXOJHBIX JaHHBIX, MOAU(PHUIIMPOBATH TOTOBBIE MPOTPAMMBI
JUI peIleHWs] HOBBIX 3a/a4, WCIOJb30BaTh HMX B CBOMX INPOrpaMMax B KayecTBE MOANPOTpaMM

(mpomnetyp, GyHKIHIA);

YMCHUC PCAJIM30BbIBATH HA BLIGpaHHOM I U3YUCHUS A3BIKC TPOTpaMMUPOBAHUA BBICOKOI'O YPOBHSA
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(ITackanb, Python, Java, C++, C#) TumoBblie anropuTMbl 00pPaOOTKH YUCEIT, YUCIOBBIX
MOCIICI0OBATEIPHOCTEH M MACCHUBOB: TNPEACTABICHUE YHCIA B BHIE HA0Opa MPOCTHIX COMHOXHTEICH,
HaXO0XJICHHE MaKCUMaJdbHOW (MHUHHMAIBLHOW) MUGPHl HATYpPAIBHOTO YHCIA, 3aIMCAHHOTO B CHCTEME
CYHCIJICHUS] C OCHOBAaHWEM, He TpeBbImatonmM 10, BerarcierHne 0000MEHHBIX XapaKTEPUCTHK HIEMEHTOB
MacCHBa WJIM YHCJIOBOH IOCIIEAOBATEILHOCTH (CyMMBI, MPOU3BEICHHUS, CPEIHEr0 apu(METHUECKOTO,
MUHUMAJIBHOTO U MaKCUMAJIBHOTO 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YIOBIETBOPSIONINX 33JaHHOMY
YCIIOBHIO), COPTHPOBKY JICMCHTOB MaCCHBA;

YMEHHUE UCTIOIB30BaTh TAOJUYHBIC (PEISIMOHHBIC) 0a3bl JAHHBIX, B YACTHOCTH, COCTABIISATh 3aITPOCHI
K 0a3aM JaHHBIX (B TOM YHCIIC 3alPOChl C BBIYMCISIEMBIMH TIOJISIMH), BBITIOJIHITH COPTHPOBKY M IOMCK
3amucel B 0a3e MaHHBIX, HATIOMHATH pa3paboTaHHyIO 0a3y JaHHBIX, YMEHUE HCIIOJIh30BATh JJIEKTPOHHEIE
TaOJIMIIBI JUTSI aHATN3a, TPEJCTABIICHNS U O0pPaOOTKHU NaHHBIX (BKIIIOYAs BBIYUCIICHUE CYMMEI, CPEIHETO
apuMeTHIECKOTro, HanOOJIBIIIETO0 U HAUMEHBIIIETO 3HAYEHUH, pellIeHne YpaBHEHUH);

YMEHHE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMAaTUYECKAE MOJCIH JIJIsl aHalu3a OOBEKTOB U
MPOIIECCOB: (DOPMYITHPOBATH LIETh MOJACITUPOBAHNS, BHIIIOJIHATH aHAIIN3 PE3YIbTATOB, TIOTYYCHHBIX B XOE
MOJICTTUPOBAHUS, OIICHHBATh COOTBETCTBUE MOJCIIH MOJICIHPYEMOMY OOBEKTY WJIM IPOIIeccy,
NPECTaBIATh PE3yIbTaThl MOJICIUPOBAHUS B HATJISIIHOM BH/IE;

YMEHHE OPTaHU30BBIBAThH JTUYHOES WHPOPMAIMOHHOE MTPOCTPAHCTBO C MCIIOJIE30BAHUEM Pa3IIMIHBIX
UPPOBBIX TEXHOJIOTHA, MOHUMAHHE BO3MOXXHOCTEH HU(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT,
uGpOBBIX 00pa30BaTENbHBIX CEPBUCOB, TMOHMMAHUE BO3MOXKHOCTEH M OTpaHUYCHHA TEXHOJOTHI
WUCKYCCTBEHHOTO HHTEIUIEKTa B PAa3WYHBIX OONACTIX, HAIWYHE MPEJICTABICHUNA 00 HCIIOJIb30BAHUH

MH(GOPMAILMOHHBIX TEXHOJIOTHH B pa3IMYHbIX MPO(HECCHOHATBHBIX chepax.
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TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

Ne n/m KoJsin4ecTBO 4acoB
HaumeHoBaHue pa3aesioB U TeM dyeKTpoHHbIE (U (POBHIE)
KonTtpoabHubie IIpakTyeckue
NMpOrpaMMbI Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
Paznen 1. Hudgporasi rpaMoOTHOCTH
K :
" OMIIBIOTEP ; anmapaTHoe ) u 3 . . BuGmorexa LIOK
: nporpaMMHoe oOecrieueHue, (aiinopasdy https://m.edsoo.ru/af8b25f4
cucrema
Hroro o pasneny 6
Pa3gen 2. TeopeTuyeckne 0CHOBbI HH(POPMATHKH
51 WNudopmanus u unpopmaionHsie 5 0 0 bubmuoreka [JOK
' IPOLIECCHI https://m.edsoo.ru/af8b25f4
59 [IpencraBnenue napopmaIuu B 3 0 0 Bub6mmoreka LIOK
' KOMITBIOTEPE https://m.edsoo.ru/af8b25f4
but6mmoreka [JOK
2.3 DneMEeHTHI anreOpbl JTOTHKH 8 1 0
P https://m.edsoo.ru/af8b25f4
Hroro no pazneny 21
Pazjnen 3. UndgopmanuoHHble TEXHOJIOTHH
Texnonorun 00pabOTKH TEKCTOBOA,
3.1 rpaduuecKoi 1 MyJIbTUME TUHHON 7 1 0 bubamorexa LIOK
| P Y https://m.edso0.ru/af8b25f4
nHbOpMan
Hroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I1O 3 ) 0
[TPOTPAMME
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https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

11 KJIACC

HanmeHoBaHMe pa3aesioB ¥ TeM

KoaunuecTBO 4acoB

JeKTpOHHBbIE (U(pPOBHIE)

Ne n/n MPOrpamMMblI Bcero E;;OTTT;HI’HLW ;Eg:)l;il;meclme o0pa3oBaTeJbHbIE pecypchl
Pasznen 1))posas rpamorHOCTD
11 CeteBbie HHGOPMAITMOHHBIC TEXHOJIOTHH 5 0 0 ESS;II//I/?T:ZI;?(JL(I)?E/ £4785760
1.2 OCHOBBI COITMATBHON HH()OPMATHKU 3 0 0 Eggg%ﬁiﬁii?if 4785760
Hroro no pazneny 8
Pazgen 2. TeopeTuueckne 0CHOBbI MH(POPMATHKH
2.1 HNudopmannoHHoe MOJIETUPOBaHKE 5 1 0 E’;Isgz(gzlézioré{/ £4785760
Hroro no pazneny 5
Paznen 3. AiroputMbI H IPOrpaMMHPOBAHTE
31 AJNTOPUTMBI ¥ 3JIEMEHTHI 11 1 0 Bubmorexa [IOK
' [POrpaMMHUpPOBAHI https://m.edsoo.ru/f47857e0
Wroro no pazneny 11
Pa3nen 4. UH lopManmoHHbIE TEXHOJIOTHH
bu6nuoreka [IOK
41 DIICKTPOHHEIC TAOIHILEI 6 0 0 https://m.eds;_cl).ru/f47857e0
bu6mmoreka [IOK
4.2 basbl faHHEX 2 0 0 https://m.edsoo.ru/f47857e0
4.3 CpencTBa UCKYCCTBEHHOI'O MHTEIIEKTA 2 0 0 Etilgglldl(r)r:eeléz;_(l)orif 478570
Hroro no pazaeny 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0
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https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0

IMOYPOYHOE IINIAHUPOBAHMUE 10 KJIACC

Ne i/ Tema ypoka KoJn4ecTBO 4aCOB Jlara DJIeKTPOHHbBbIE HU(PPOBHIE
Bcero KonTpo/iminse - u3ydeHusi | oOpa3oBaTesibHbIE pecypChl
PAKTHYECKH
padoTI e pa6oThI
1 TexHrka 6€30MaCHOCTH M TUTHUCHA 1 bu6nmorexka [JOK
pu paboTe ¢ KOMIbIOTEPAMHU. https://m.edsoo.ru/820e7al9
[TpuHIHITEI pabOTHI KOMIIBIOTEPA 0 0
) TengeHnuu pa3BUTUA 1 0 0 bubmmoreka [IOK
KOMITBIOTEPHBIX TEXHOJIOTHIA https://m.edsoo.ru/06b14abb
3 [IporpammHoe obecnieueHme ) 0 0 Bu6mnuorexa [{OK
KOMITBIOTEpA https://m.edsoo.ru/dc08b2c6
4 Onepauuu ¢ QaitaMu 1 nankamu 1 0 0 bubmorexa LOK
https://m.edsoo.ru/228ee427
. PaGoTa ¢ npukiaaHbIM 1 0 0 bubmuorexa [JOK
POTPaMMHBIM 00€CTICUCHHEM https://m.edsoo.ru/cdfae35e
3akoHomaTenbCTBO Poccuiickoi BuG 1OK
nOIMOTEKa
6 ®deneparun B 001aCTH 1 0 0
HpOF]faMMHOFO - https://m.edsoo.ru/06a855bf
7 JIBon4HOE KOAMPOBAHUE 1 0 0 Bubmuorexa LIOK
https://m.edsoo.ru/38214cec
o [Toaxoap! K U3MEPEHUIO . 0 0 Bubmoreka LIOK
nH(opMaLIn https://m.edsoo.ru/9deef96b
WndopmarmoHHbIe TPOLIECCHI.
[Tepenaya u xpanenue HHPOPMALIUH Bubmmorexa [IOK
9 ! 0 0 https://m.edsoo.ru/da4dd13d
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https://m.edsoo.ru/820e7a19
https://m.edsoo.ru/06b14abb
https://m.edsoo.ru/dc08b2c6
https://m.edsoo.ru/228ee427
https://m.edsoo.ru/cdfae35e
https://m.edsoo.ru/06a855bf
https://m.edsoo.ru/38214cec
https://m.edsoo.ru/9deef96b
https://m.edsoo.ru/da4dd13d

bubmuoreka [JOK

10 O6paboTtka nHpopMamu
https://m.edso0.ru/60f2394f
11 Cuctembl, KOMIIOHEHTBI CUCTEM U UX bu6mmoreka [IOK
B3aUMO/ICHCTBHE https://m.edsoo.ru/abbcd321
19 CHOTEMAL CHHCIIe bubnmoreka [JOK
HCTEMBI CUHCIICHUS
https://m.edsoo.ru/b3b712c0
AnropuT™Mbl epeBoja yrcen us P-
N bu6mmorexa [IOK
13 HITON GHCTENE] SHHEICHI B https://m.edso00.ru/06c384e6
JECATUYHYIO U 00PaTHO . )
JIBowuHasi, BOCBMEpUYHAS U
but6mmoreka [{OK
14 HICCTHATHATCPHHAHAT CHETCMET https://m.edsoo.ru/abbcd321
CUUCIIEHUS T '
15 Apudmernueckue onepanuu B bubnmnorexa [JOK
MO3UIIMOHHBIX CHCTEMAaX CYUCIICHHSI https://m.edsoo.ru/de2c5353
16 iﬁgg;gggzzﬁieqieiii I/rIIaM;ITI/I brbmmorexa LOK
KOMITBIOTEpA https://m.edsoo.ru/b2010e6e
17 KoaupoBanue TekcToB bubmmorexa [TOK
https://m.edsoo.ru/8f8cd2ch
18 KonupoBanue nzo0paxeHuit bubnmorera OK
https://m.edsoo.ru/5dd23ae4
19 K but6mmoreka [{OK
OJIMPOBAHHUE 3BYKa
AP e https://m.edsoo.ru/a8b48364
" BrickaspiBanus. Jlornueckue Bu6anoreka LIOK

oreparuu

https://m.edso0.ru/61d9006a
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https://m.edsoo.ru/60f2394f
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/b3b712c0
https://m.edsoo.ru/06c384e6
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/de2c5353
https://m.edsoo.ru/b2010e6e
https://m.edsoo.ru/8f8cd2cb
https://m.edsoo.ru/5dd23ae4
https://m.edsoo.ru/a8b48364
https://m.edsoo.ru/61d9006a

Jlornueckue BeIpakeHUs. TaOIUITBI

21 HCTUHHOCTH JIOTUYECKHUX bubmorexa [TOK
— https://m.edsoo.ru/4c662a0d
» Jlornueckue onepanuu v oneparun Bu6mmorexa [{OK
HaJ MHOXXECTBAMU https://m.edsoo.ru/ad7328fc
bu6mmorexa [IOK
23 3aKoHbI anreOpbl JIOTUKU
P https://m.edsoo.ru/4fad160e
Y Pemenne npocTenmnx JIOrHdecKux Bu6muorexa [[OK
ypaBHEHHI https://m.edsoo0.ru/bb9d8b7f
Jlornueckue ¢pynknuu. [Toctpoenue bubmuoreka [JOK
JIOTHYECKOTO BBIPAKEHUS C JaHHOM https://m.edsoo0.ru/f1593521
25 Ta0IUIEH UCTHHHOCTH
26 Jlornueckue 37eMeHThI KOMITBIOTEpa Bu6morexa [IOK
https://m.edsoo.ru/46ba058b
KonTponbhas pabora o reme Eus OK
27 "TeopeTnyeckue OCHOBBI nosmorexa L
B p— https://m.edsoo.ru/5fad1b53
’8 TeKCTOBBIM IPOLIECCOP U ETO bubnuotexa [JOK
0a30BbIc BO3MOKHOCTH https://m.edsoo.ru/aa862c53
KonnextuBnas pabora ¢
29 nokymeHnrtoM. [IpaBuia opopmienus bubmmorexa LIOK
pedepara https://m.edsoo.ru/aaba738c
30 PactpoBas rpaduka Bubmuorexa LIOK

https://m.edsoo.ru/bOececed
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https://m.edsoo.ru/ad7328fc
https://m.edsoo.ru/4fad160e
https://m.edsoo.ru/bb9d8b7f
https://m.edsoo.ru/f1593521
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https://m.edsoo.ru/5fad1b53
https://m.edsoo.ru/aa862c53
https://m.edsoo.ru/aaba738c
https://m.edsoo.ru/b0ececed

bubmuoreka [JOK

31 Bekropnas rpaduka 1
https://m.edso0.ru/c686f9bb
Co3nanue u npeoOpa3oBaHUe
bubmuoreka [JOK
0 .
32 AYAHOBIBYATLHBIX OOBERTOB ! https://m.edso0.ru/45633de5
KommproTepHbIe Mpe3eHTaun
33 HepI/;IJ;EHELEI({)EIEPTOe'e’lj(ylffeHHLIX 1 Bubmmorexa LIOK
peaartiD P P https://m.edsoo.ru/d7253a6a
MoJemnen
KonTtponbhas pabota 1o Teme
" "TexHonoruu 00pabOTKH TEKCTOBOIA, 1 1 bu6muoreka [{IOK
rpaduyeckoit ¥ MyJIbTUMEIUIHON https://m.edsoo.ru/acc1db62
uHdopmarmn"
OBILIEE KOJIMYECTBO HACOB I1O 2 )

I[TPOTPAMME
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11 KJIACC

KoaunuecTBo yacoB
ara DJIeKTPOHHbIE N (poBbIE
Ne o/n Tema ypoka Kontpoabusi e |IIpakTHyecku e a P tupp
Bcero H3Y4EeH Us o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
[IpuHIHAIIBI TOCTPOEHUS U
anmnapaTHbIe KOMIIOHEHTHI
KOMIIBIOTEPHBIX ceTell. CeTeBble 1 0 0 bubnnorexa HOK
npotokoJbl. Ceth MHTEPHET. https://m.edsoo.ru/04ed7e2d
Anpecarus B cetu IHTEepHET.
Cucrema 1OMEHHBIX UMEH
Be0-caiit. Beb6-cTpanuna. bubmuorexa LIOK
BammoseiicTere Gpaysepa ¢ Beb- https://m.edso0.ru/189f67e7
cepBepoM. /[lnHamuueckue
1 0 0
ctpanwuIlsl. PazpaboTka HHTEpHET-
npwioxeHui (caiitoB). CeTeBoe
XpaHEHUE JTaHHBIX
Buasl nestenbHOCTH B CETH 1 0 0 bubmuorexa [JOK
Wureprer. Ceppucel Muteprera https://m.edsoo.ru/f51ef401
bubmuoreka [{OK

C i . IIpo0®
HSTJGII;?{I:{Z:;GEOH P ZHJLG(:&; 1 0 0 https://m.edsoo.ru/b0e87321
HHE)O - i https://m.edsoo.ru/50da30fb

pyiatt https://m.eds00.ru/5248229
ceponcn ey, OripuTie. ) 0 0 BuSuorera LIOK
OGPA30BATEIEHBIE PECYDCHI https://m.edso0.ru/1658594e
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https://m.edsoo.ru/04ed7e2d
https://m.edsoo.ru/189f67e7
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https://m.edsoo.ru/50da30fb
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TexHOreHHbIE U )KOHOMUYECKHE
YTPO3bl, CBSI3aHHBIE C

bu6mmorexa [JOK

6 cnons3oBanuem MKT. 3ammra
HENONLSOBATHEN e https://m.edsoo.ru/68ac9784
uHbopMaluu U HHHOPMaLMOHHAS
0e301acHOCTh
BpenonocHoe nporpamMmmHoe
bu6mmoreka [JOK
7 obecrieueHne u crocoos! OOPHOBI C
https://m.edsoo.ru/039e1c9b
HUM
Opranu3zaiys JHYHOTO apXHUBa
8 uHpopmanuu. MupopmanroHHbie bu6mumorexa [IOK
TEXHOJIOTHH M MPO(heCCHOHATbHAS https://m.edsoo.ru/7981dba5
JIESTEIIbHOCTh
Mogenu u MOACITUPOBAHNE.
9 IIpencraBneHre pe3ynbTaTOB bubmmorexa LIOK
P pesy https://m.edsoo.ru/abbcd321
MO/ICITUPOBAHUS
I'padsl. Pemmienue anroputMuueckux
bu6mmorekxa [JOK
10 3aj71a4, CBA3AHHBIX C AaHAITU30M
https://m.edsoo.ru/079bc8f8
rpacdos
11 epeBbs. JIUCKpETHBIE UTPBI IBYX Bubmmoreka [JOK
MTPOKOB C IONHOM HH(bOpMarmen https://m.eds00.ru/68a2d279
p | Mmoo B LOK
P https://m.edsoo.ru/82cb0c49
MIPOLIECCOB OKPYKAIOLIETO MUpa
Kontponsnas pabota o teme
13 "MrdOpMAIHOHHOE bubmuoreka [JOK
MoJeIHpoBaHHe" https://m.edsoo.ru/4b24ce20
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AHanu3 anropuTMOB. DTarbl

bu6mmoreka [JOK

14
peumeHu 3a1a4 Ha KOMIIBIOTEPE https://m.edso00.ru/c1535090
S13BIK IpOrpaMMHUpPOBaHUSL.
15 OcCHOBHBIE KOHCTPYKIIMH SI3bIKa Bubmorexa IOK
https://m.edso0.ru/3012411
nporpaMmmMupoBaHusl. THITBI JaHHBIX
16 Betsine CocTtaBHBIC yCIIO bubmmorexa LIOK
TBJICHU . TAaBHBI JIOBUA
Y https://m.edsoo.ru/elb7db2d
17 [uxnsl ¢ ycoBueM. L{ukiibl o Bu6mmorexa [{OK
nepeMeHHOM https://m.edsoo.ru/10ab9353
Paspaborka u nporpamMmmHas
18 eaimaum anrlc)) II:II?I‘MOB CILICHMS Bubmorexa HOK
P P P https://m.edsoo.ru/5d4f7ac9
THIIOBBIX 3a1a4
Paspaborka u nporpaMmmHas
19 eaimaum anrl()) II:II?FMOB EIICHUS Bubmorexa OK
P P P https://m.edsoo.ru/72a11b12
3aJ1a4 METOJIOM Tiepedopa
20 O6paboTka CHMBOJIBLHBIX JaHHBIX bubnuorexa LIOK
https://m.edsoo.ru/2d234361
21 Tabnu4HbIe BETUYUHBI (MACCHBBHI) bubmmorexa [IOK
https://m.edsoo.ru/b37f7cal
bu6mmoreka [JOK
22 CopTtupoBKa OJHOMEPHOI'O MaccrBa
https://m.edso0.ru/660ff291
23 Toanporpamue! bubmuoreka [JOK
https://m.edsoo.ru/3bb7214a
KonTponbHas pabora 1o teme
" bu6mmorexa [JOK
24 AJITOPUTMBI U 3JIEMEHTHI

porpaMMHUpOBaHus"

https://m.edsoo.ru/2ff5fd90
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- Ananu3 nauHbIX. OCHOBHBIE 3a/1a4 1 bu6mmoreka [JOK
aHaJIM3a JaHHBIX https://m.edso0.ru/096dddd8
bubnuorexa [{OK bubmmoreka
[TocnenoBatebHOCTD pELICHUS
26 3a/1a4 aHAJIM3a JAHHbBIX . HOK
A A https://m.edsoo.ru/e0e7ee3b
bubmuoreka [{OK
07 AHanu3 TaHHBIX C TIOMOLIBIO 1 https://m.edsoo.ru/e0aaf73a
AJIEKTPOHHBIX TAOJTHII https://m.edso0.ru/24865de3
https://m.edsoo.ru/b808dfd9
’8 KommbrotepHo-mareMaTuieckue 1 bubnnorexa [HOK
MOJIEIN https://m.edsoo.ru/2e62e4a7
’9 Pabota ¢ roToBOM KOMIIBIOTEPHOM ) bubnuorexa [[OK
MOJICIIBIO https://m.edsoo.ru/2ac0c441
20 HucneHHoe pelieHrue ypaBHEHHH C 1 bubmnuoreka LJOK
MIOMOIIIBIO TIO00pa TapameTpa https://m.edso0.ru/c5699db9
3 Tabnuunble (pensaunoHHbIE) 0a3bl 1 Bubnnoreka LIOK
JaHHBIX https://m.edsoo.ru/87468fbd
- Pabora ¢ roToBo# 6a30¥i TaHHBIX . Bu6nuorexa [JOK
https://m.edso0.ru/487808d8
23 CpencTBa UCKYCCTBEHHOTO L bubmmorexa [JOK
WHTEIUICKTa https://m.edsoo.ru/9c62b830
[IepcriekTuBEI pa3BUTHSA bubnnorexa [JOK
KOMITBIOTEPHBIX HHTEJIEKTYAIBHBIX https://m.edso0.ru/5225af37
34 CHUCTEM 1
OBUIEE KOJIMYECTBO YACOB I1O 3

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KUIIACC
Ko IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPsSIeMOro 6 o
00pa3oBaTeIbHOI MPOrpaMMbl CpeIHero o01ero o0pa3oBanus
pe3yJbTaTa

1 o teme «IludpoBas rpaMOTHOCTE»

Bragenue mpencTaBieHUsIMH O POJIM MH(POPMAIMM U CBSA3aHHBIX C HEH
MPOIIECCOB B MPUPOJIC, TEXHUKE U OOIIECTBE, MOHITHUAMU «UH(DOpMAIIH,
«MH(OOPMAITMOHHBIA  TIPOIECC», «CUCTEMa», «KOMIIOHEHTBI CHCTEMBI»,
1.1 [|«cuctemHbli  3hdexT», «uH(DOpPMAIMOHHAS  CHUCTEMa», «CUCTEMa
VIIPABJICHUS; BJIaJICHUE METOaMu Tloricka nHpopmaiuu B cetu UHTEpHET;
YMEHHE KPUTHYECKH OIICHWBAaTh WH(POPMAIUIO, MONTYYCHHYIO H3 CETH

HHurepHer

YMeHue xapakTepu3oBaTh  OOJIbIIME JaHHbIE, MPUBOAUTH IPUMEPHI

1.2
HNCTOYHHUKOB HUX ITOJYYCHUA U HAIIPABJICHUSA UCIIOJIb30BaHUA

[loHruMaHnEe OCHOBHBIX IMPUHIUIIOB YCTpOﬁCTBa u q)YHKI_II/IOHI/IpOBaHI/ISI
COBPCMCHHBIX CTAllMOHAPHBIX M MOOHIBHBIX KOMIIBIOTCPOB;, TeH,I[eHI_[I/Iﬁ
13 PAa3SBUTHA KOMIIBIOTCPHBIX TGXHOHOFHﬁ; BJIaJICHHUC HaBBIKaMU pa60TI>I C
OINCpallMOHHBIMMU CUCTEMAMMU MW OCHOBHBIMHU BHJAMH TIPOTPaMMHOIO

oOecneueHuUs I pCHICHU A y‘-Ie6HBIX 3aaay I10 BBI6paHHOﬁ cricnyajin3anun

2 [To Teme «TeopeTrnueckne OCHOBBI HHPOPMATHKNY

IlonuManne OCHOBHBIX NPUHIUIIOB JUCKPETU3ALUKU PA3JIMYHBIX BHUIOB

uH(OpPMAIIUK; YMEHHE ONpenessiTh MHPOPMAIIMOHHBIA O0BEM TEKCTOBBIX,

21 rpadguyeckux M 3BYKOBBIX JaHHBIX IMpPU 3aJaHHBIX IapameTpax
TMCKpeTH3aIUU
YMeHue CTpouTh HEPABHOMEPHBIE KOJIBI, TIOMYCKAIOIINE OJTHO3HAYHOE
”) JEKOUPOBAHKE COOOIIEHU (MTPe(UKCHBIE KOJIbI); UCTIONB30BaTh

HpOCTCﬁIHHC KOJbI, KOTOPBIC ITO3BOJIAIOT O6H3py>KI/IBaTB " UCIIPABJIATDH

OIINOKHU IIpu 1nepecaadc JaHHbIX

Brnanenne TCOPCTUUCCKHUM alliapaToM, IO3BOJIAIOINUM OCYIIECCTBIIATH
23 [MPCACTABJICHHUC 3aIaHHOTO HATYPAJIbHOT'O YUCJIa B PA3JIMYHLIX CUCTCMAX

CUHCJICHUA

Bnanenune TeopeTMYECKMM  aIapaTtoM, IO3BOJISIOIIMM  BBINIOJIHATH
24 peoOpa3oBaHus JIOTHYECKUX BBIPAXKEHUM, MCIIOIB3Ys 3aKOHBI aareOpbl

JJOT'HKH
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[To Teme «THpOpMaLIMOHHBIE TEXHOJIOTUIY

3.1

YMEHHE CO34aBaTb CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTBI H
JIEMOHCTPALIMOHHBIE MaTEpHajbl C  MCIOJIb30BAHUEM  BO3MOXKHOCTEN

COBPCMCHHBIX IIPOIPAMMHBIX CPEACTB U 00IaYHBIX CCPBUCOB

3.2

YMeHue UCIoNb30BaTh TaONUuyHbIe (pENsIMOHHBIC) O0a3bl JaHHBIX, B
JaCTHOCTH, COCTAaBJISITh 3aIIPOCHI B 0a3aX JIAHHBIX (B TOM YHCIIE BEIYUCIISIEMBIC
3arpoCkl), BBIOJHATH COPTHPOBKY W TOWCK 3ammceld B 0a3e JTaHHBIX;

HATIOJHATH pa3paboTaHHYI0 0a3y TaHHBIX

3.3

YMeHHe ~ HCIONB30BaTh  DJEKTPOHHbIE — TaONMIBI Ui aHaIu3a,
NpeICcTaBiIeHUs U O0O0pabOTKM JAHHBIX (BKIIOYAs BBIYMCICHUE CYMMBI,
CcpenHero apuMETHYeCKOro, HAWOONBIIETO W HAUMEHBIIETO 3HAYCHHIA,

pelIeHne ypaBHEHUH)

11 KUIIACC

Koz IIpoBepsiemble  mpeAMeTHbIE  pe3yJbTaTbl  OCBOCHUS
NMPOBEPSIEMOr0|  OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl  CpeaHero 00mero
pe3yJbTaTta  oOpa3oBaHUs

1

ITo Teme «I{npoBast rpaMOTHOCTH»

11

Hanmaue npeicTaBieHnit 0 KOMIBIOTEPHBIX CETSIX U UX POJIH B
COBpEMEHHOM  MHupe; 00 OOImMX MPHUHIMIIAX pPa3pabOTKu |

(GYHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKEHUN

1.2

YMeHne opraHu30BbIBaTh JUYHOE HHPOPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM  Pa3NIMYHBIX  CPEACTB  IM(POBBIX  TEXHOJOTHIA;
MOHMMAaHKE BO3MOXKHOCTEH IH(POBBIX CEPBUCOB rOCYJaPCTBEHHBIX
ycayr,  IM(POBBIX  00pa30BaTENbHBIX  CEPBUCOB;  ITOHUMAaHHE
BO3MOXKHOCTE M OIPaHMYECHUM  TEXHOJIOTMM  HMCKYCCTBEHHOT'O
MHTEJIJIEKTa B Pa3IMYHbIX 00JIaCTAX; HaJIUYKEe IpeICTaBIeHUNH 00
WCIONb30BAHUM  MH(OPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX

npodeccnoHanbHBIX chepax

110 Teme ((TeOpeTI/I‘IeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

BitagieHne TeoOpeTHYECKUM aIapaToM, MO3BOJISIOIMM ONPEAEIISTh
KpaTyaiImii myTh BO B3BEUICHHOM Tpade U KOJTMUECTBO ITyTeH MEKIY

BEPIITUHAMU OPHEHTUPOBAHHOTO alIMKIMYECKOTro rpada

[To Teme «AITOPUTMBI U IPOTPAMMHPOBAHHE

3.1

YMeHne 9YuTaTh U TOHUMATh IMporpamMmsal, p€aIM3yrOImnue HCCIOKHBIC

AJITOPUTMBbIL O6pa6OTKI/I YHCJIOBBIX U TCKCTOBBIX JaHHBIX (B TOM 4YHCIIC
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MacCUBOB U CHMBOJIBHBIX CTPOK) Ha BBIOpAaHHOM Uil M3Y4EHHUs
YHUBEpPCAJIbHOM SI3bIKE IPOrpaMMUpOBaHUsl BbicOKOTo ypoBHs (Ilackaib,
Python, Java, C++, C#); yMeHue aHaIU3UpOBATh AITOPUTMBI C
MCIIOJIb30BaHUEM TAOJMLl TPACCUPOBKHU; ONPEACIATh 0€3 MCIOIb30BAHUS
KOMIIbIOTEpA  PE3yJbTaThl  BBIMOJHEHUS  HECIIOKHBIX  MPOrpamw,
BKJIIOYAIOIIMX I[IMKJIbI, BETBJICHHUS M HOANPOTrPAMMBI, NPHU 3aJaHHBIX

HMCXOOHBIX JaHHBIX

3.2

YMmenue MOI[I/I(bI/H_II/IpOBaTB TOTOBBIC IIPpOTrpaMMbl I PCHICHHA HOBBIX

3aaa4, UCIIOJIb30BATh MX B CBOUX IMpOrpaMMax B Ka4C€CTBC IMOAIPOrpaMm

(mpotietyp, GyHKITHI)

3.3

YMeHHe peann30BaTh ATAmbl PEHICHHUs 3a/lad Ha KOMIBIOTEPE; YMEHHE
pEea30BBIBATH HA BHIOPAHHOM JIJISl H3yUEHUS S3bIKE POTPAMMUPOBAHUS
BbICOKOTO ypoBHS (ITackans, Python, Java, C++, C#) TunoBbie
QITOPUTMBI  OOpaOOTKH YHCEN, YHWCIOBBIX MOCJIEI0BATENbHOCTEH ¥
MAacCHBOB:  TIPEACTaBJICHME 4YWCIa B BHIE Ha0Opa  MPOCTBIX
COMHOXXHTEJICH; HaXOXJACHHE MaKCUMalIbHOW (MUHUMAIbHOU) HUDPHI
HATYpaJIbHOTO YHCIIa, 3aMMCAHHOTO B CHCTEME CUHCIIEHUSI C OCHOBAHHUEM,
He mpeBblmatonM  10; BeUUCIEHHE OOOOIMEHHBIX XapaKTEPUCTHK
DIIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIIEAOBAaTENLHOCTH  (CYMMBI,
MPOU3BEACHUSI  CpeaHero  apuMETHYECKOrO, MHHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBIETBOPSIOLINX

3aJaHHOMY YCJIOBHIO); COPTHPOBKY JIEMEHTOB MaccHBa

[To Teme «THpOpMALIMOHHBIE TEXHOJIOTHI

41

YMeHHE HCIOJIb30BaTh KOMIIBIOTCPHO-MATEMATUYICCKHUEC MOJCIN I
aHajau3a OOBEKTOB U MponIeCCCoOB: (pOpMy.]II/IpOBaTB nejib MOACINPOBAHUA,
BBIIIOJIHATE aHaJIu3 PE3YyJIbTATOB, INOJTYYCHHBIX B XOAC MOACIUMPOBAHMA]

OLICHUBATh QAJICKBATHOCTHL MOJACIIM MOACIUPYEMOMY 00DB CKTYy W

[MPOLCCCY, NPCACTABJIIATH PE3YJIbTAThI MOJACIUPOBAHNA B HAITIITHOM BHU/IC
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ITPOBEPAEMBIE JIEMEHTBI COAEP) KAHUA
10 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAePKAHUS

1

[{udpoBasi rpaMOTHOCTH

11

[Ipuniunel  paboThl  KoMmmbioTepa.  llepcoHanmbHBIE  KoMmmbIOTEp.  BBIOOP

KOHCI)I/IpraI_II/II/I KOMIIBIOTEPA B 3aBUCUMOCTH OT PCIIACMBIX 3a1a4

1.2

OcHOBHBIC TEHIEHLMU PAa3BUTUS KOMIBIOTEPHBIX TexHoyorud. [lapanenbHbie
BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI. CynepKOMITbIOTEPHI.

MukpokoHTposuiepsl. POO0TH3MpOBaHHbIE TPOU3BOICTBA

13

QaiinoBass cuctema. [lomck B (aiinoBoit cucreme. OpraHuzanusi XpaHCHHS H
00pabOTKU JAHHBIX C UCIIOJIb30BAHUEM MHTEPHET-CEPBUCOB, O0JIAUHBIX TEXHOJIOTHH U

MOOMJIBHBIX YCTPOMCTB

Teoperuueckue 0CHOBBI HHGOPMATUKH

2.1

HH(bOpMaHI/IH, JaHHBIC W 3HaHU. YHI/IBepCB.J'IBHOCTL AUCKPCTHOTO IPCACTABICHUA

uHpopManuu. /[BonyHOe KOJUpPOBaHNE

2.2

PaBHOMepHHe U HCPpABHOMCPHBIC KOJbI. YcaoBue ®ano

2.3

[Tonxonb! k u3Mepenuto napopmaiuu. CynHocTs 00bEMHOTO (as1paBUTHOTO) MOIX0A4
K U3MEPEHUIO MHPOpPMAIIH, OIIpeiejeHre OUTa ¢ TOUKU 3peHus ajihaBUTHOTO NOIX0/1a,
CBA3b MEXIy pasMepoMm aindaButa U HHOOPMALMOHHBIM BECOM CHUMBOJIA (B
MPEINOJIOKEHUH O PABHOBEPOSTHOCTU TIOSBIICHUS CHUMBOJIOB), CBSI3b MEXTY]
equHUIIAMU u3MepeHus: uHpopmanuu: out, 6ait, Koaiit, Mobaiit, ['6aiit. CymHOCTH
COJIepKATEIPHOTO  (BEPOATHOCTHOTO) TOAXO0/Ja K U3MEPCHHIO  MHGOpMAIIUH,

ompezeraeHue OUTa ¢ HO3UIUU COAEPKaHUS COOOICHHUS

2.4

Wudopmannonnsie npouecchl. [lepenaua napopmanuu. VcTouHNK, TPUEMHUK, KaHAT
CBSI3M, CUTHAJ, KomupoBaHue. Vckaxenwe wHpopmanuu npu mnepenade. CKOpOCTh

nepenavyu JaHHBIX 10 KaHaly CBsA3H. XpaHeHne nHdopManuu, o0bEM maMaTu

2.5

CucteMmbl. KOMIIOHEHTEI CUCTEMBI H UX BSaHMOI(GfICTBHG. CucreMbl YIIpaBJICHUA.

Yrpasnenue kak nHGOPMAITMOHHBIN TIporiecc. OOpaTHas CBA3b

2.6

Cucremsl cuncnernus. P aBBépHYTaH 3aIIMCh OCIbIX U ,Z[pO6HBIX YUCCJI B IMO3UIIMOHHBIX|
cucremMax cuucieHus. CBoiicTBa HOSHHHOHHOﬁ 3alrcCu 4ucjia: KOJIHNYCCTBO I_II/I(bp B
3allMCH, IMMPU3HAK ACJIUMOCTH 4YHCJIa HAa OCHOBAHHWEC CUCTCMbBI CUHUCIICHUA. AJIFOpI/ITM
IIEpCBOJa LCJIIOTO YUCiia U3 P-v4HOI CHCTEMBI CUMCICHUS B ACCATUYIHYTO. AJ'IFOpI/ITM
IICpCBOIa KOHEYHOU P-muHOM ,Z[pO6I/I B ACCATUYHYIO. AJ'IFOpI/ITM nepeBoJia 1EJIOTO|

qHrcCiia Hu3 I[CCSITH‘IHOfI CHUCTEMBI CUUCIICHUSA B P-I/I'-IHyI-O. HBOH‘IH&SI, BOCBMCpHUYHAA U

CCTHAAUATCPUYIHAA CUCTCMBI CUUCIICHUA, IICPCBOJA YHNCCIT MCXKIY OTUMU CUCTCMAMMU.
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ApudmeTrueckue ornepanuy B HO3UIIMOHHBIX CUCTEMaX CUUCICHUS

2.7

Hpe)ICTaBJ'IeHI/Ie LEJIBIX U BEHICCTBCHHBIX YHUCCII B ITAMATH KOMITBIOTEPA

2.8

KomupoBanue texcroB. Kogupoka ASCIIl. OgnobaiitHbie KoaupoBKu. CTaHaapT
UNICODE. Koauposka UTF-8. Omnpenenenre nHGOPMAITMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHUIT

2.9

KomupoBanue wu3obpaxenuil. OrneHka HHDOPMANMOHHOTO 00bEMa pacTpOBOTO
rpagu4ecKkoro M300paKeHUsl MPU 3aJaHHOM pa3pelieHud U TIyOWHE KOIUPOBAHHS
nBetra. Koguposanue 3Byka. OmneHka HHGOPMAITMOHHOTO 00BbEMa 3BYKOBBIX JTIAHHBIX

[pY 3aJaHHBIX YaCTOTE TUCKPETU3ALNN U PA3PSIIHOCTH KOJUPOBAHUS

2.10

Anrebpa noruku. BeickassiBanus. Jlornyeckue onepauuu. TaOiauilbl HCTUHHOCTH
JIOTMYECKUX ~ ONEpalud  «IAU3BIOHKLHAY, «KOHBIOHKLYS, «HMHBEPCHUS»,
«MMIUTMKALUA»,  «OKBUBAWICHLUs». Jlormdyeckme  BbIpakeHus.  Berumcienue
JIOTUYECKOr0 3HAYEHMsI COCTABHOI'O BBICKA3BIBAHUSA IIPU H3BECTHBIX 3HAYCHUSX
BXOJISIIIIMX B HETO JIEMEHTAPHBIX BbICKa3bIBaHUHN. TaOIUIIBI HCTUHHOCTH JIOTMYECKUX
BbIpaKeHUH. Jlornueckue omnepanyy W ONEpaldyd Hax MHOXecTBamu. IIpumepsl
3aKOHOB  anreOpbl JIOTHKH. OKBUBaJIEHTHbIE TPe0o0pa30BaHMsI JOTHYECKUX
BbIpakeHuil. Jlornueckue QyHkiuu. IlocTpoeHue J0ruueckoro BeIpaXeHHs ¢ JaHHOU
Ta0nuIeil UCTUHHOCTU. Jlormdeckue sineMeHThl kommbioTepa. Tpurrep. Cymmarop.
[locTpoeHne cxeMbl Ha JJOTMYECKHUX AJIEMEHTaX I10 JIOTMYECKOMY BBIPAKEHUIO. 3aIHCh

JIOTMYCCKOI'0 BhIPAXXCHUA 110 JIOTHYSCKOM CXeMe

WNupopmaninoHHbIE TEXHOJIOTUU

3.1

TekcroBenii  mporieccop. PemaktupoBanme u  gopmarupoBanme. [IpoBepka
opdporpaduun u rpammarukud. CpeiacTBa MOHUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnonp3oBanue cruneil. CTpyKTypUpPOBAHHbBIE TEKCTOBBIE JOKYMEHTHI.
CHocku, ornaienue. O6naynsie cepBuchl. KosiektuBHas paboTa ¢ JOKYMEHTOM.
WHCTpYMEHTHI pElIeH3UPOBAaHUSI B TEKCTOBBIX Iporeccopax. [lemoBas mepenucka.
Pedepar. [IpaBuna 1muTHpOBaHUs UCTOYHUKOB U OodopMileHHs OuOIMorpaguieckux

ccbl1oK. OdopmiteHne crmcka TuTepaTypbl

11 KJIACC

Kon

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAHUA

1 |udposast rpaMOTHOCTH

11

HpI/IHLII/IHBI MOCTPOCHUA U allllapaTHBIC KOMITIOHCHTBI KOMITBIOTCPHBIX cereii. CeTeBhIe

npoTokoiibl. Cetb HTEpHET. Anpecarus B cetu MHTepHeT. CucTemMa TOMEHHBIX UMEH

2 |TeopeTnyeckrie OCHOBBI HH()OPMATHKU

21 Mopemu wu MopenupoBanue. llemn  monenupoBanmsi.  COOTBETCTBHE — MOJEIH
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MoJlenUpyeMoMy OO0BEKTY HiIu mpoueccy. Dopmanuzanus NPUKIAAHBIX — 3a7ad.
[IpencraBneHue pe3ysibTaTOB MOJEIUPOBAaHMS B BUAE, YIAOOHOM JUIsI BOCHPHUSATHS

yemoBeKoM. ['paduueckoe npencTaBiIeHne TaHHbBIX (CXEMBbI, TaOIHIIbI, TpaduKn)

2.2

['padpr. OcHoBHBle mOHATHA. Bunabl rpadoB. PermeHue anropuTMHUYECKHX 3ajad,
CBSI3aHHBIX C aHaJIM30M TpadoB (MOCTPOEHUE ONTUMAIBHOIO MYTH MEXIY BEpUIMHAMHU
rpada, OIpeneNeHWe  KOJIWYECTBA  PA3IMYHBIX  IyTEH MEXAy BepIIMHAMHU

OPUEHTHPOBAHHOTO AIIMKINYECKOro rpada)

2.3

JlepeBbsi. bunapHoe nepeBo. J[MCKpeTHbIE UTPhI IBYX UIPOKOB C MOJHOW MH(pOpMalue.
[TocTpoenue nepeBa nepedopa BapuaHTOB, ONMCAHUE CTPATEIMU UIPhI B TAOIMUHOHN hopMme.
Boiurpeimneie crpareruu. Vcnonb3oBanue rpadoB U 1epeBbEB IPU OMUCAHUU 00BEKTOB U

MPOIIECCOB OKPYKAIOIIETO MUPa

AJNTOPUTMBI U IPOrPaMMUPOBAHKE

31

OmnpezneneHue  BO3MOMKHBIX — pe3yJIbTATOB  PabOThl  MPOCTEHIIMX  aJrOPUTMOB
VIPaBJICHUS HUCHOJHUTENISAMA U BBIYMCIMTENBHBIX — anropuTMmoB. OnpezencHue

HUCXOAHBIX JAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT IaTb Tpe6yeMBIfI pe3yjibTat

3.2

Dtanbl penieHus 3aja4 Ha KommbioTepe. SA3bik nporpammupoBanus (Ilackans, Python,
Java, C++, C#). OcHOBHBIE KOHCTPYKIIUU SI3bIKA MPOTpaMMUpPOBaHUs. THUIBI TaHHBIX:
OECJIOYUCICHHBIE, BEHICCTBECHHBIC, CUMBOJIBHBIC, JIOTUYCCKHUE. BetBnenns. CocraBHbIE
ycnoBus. [lukner ¢ ycmoBuem. [uxnsl mo mepemenHoi. Mcmomb3oBanue TaOmuI]

TPACCUPOBKHU

3.3

PazpaboTka W mporpamMMmHas peanu3anus aarOpPUTMOB PEIICHUS THUIOBBIX 33134
06azoBoro ypoBHs. [Ipumepsl 3amau: anropuTMbl OOpaOOTKM KOHEYHOW YHUCIOBOI
MOCIIEA0BATEIHHOCTH (BBIUMCIICHUE CYMM, MPOM3BEICHHI, KOJIUYECTBA JJIEMEHTOB C
3aJJaHHBIMUA CBOMCTBaMH ), aJITOPUTMBI aHAJTN3a 3aIMCH YHCEIT B TTO3UITMOHHON CHCTEME
CUHCJICHHSI, JITOPUTMBI PEIICHUS 3aJad METOAOM Tiepebopa (MOUCK HaUOOJBIIETO

o011ero AeIUTeNs IBYX HaTypaJIbHBIX YMCEl, IPOBEPKA YUCIIAa Ha IPOCTOTY)

3.4

O0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE PYHKIMH A3bIKa IPOTPAMMHUPOBAHUS

J1s1 0OpabOTKH CUMBOJIBHBIX CTPOK

35

TabmuuHble BeIWYMHBI (MacCHUBBI). AJTOPUTMBI paObOTHI C AJIEMEHTAMH MAacCHBa C
OJIHOKPATHBIM MPOCMOTPOM MAacCHBa: CyMMHPOBAHHE 3JIEMEHTOB MAacCHBa, MOJCYUET
KOJIMYEeCTBA (CYMMBI) 3JIEMEHTOB MAacCHBA, YIOBJICTBOPSIOIMINX 33JaHHOMY YCIIOBHUIO,
HaxOXXJIEHWE HauOOJbIIero (HAMMEHBIIEr0) 3HAYCHUS DJIEMEHTOB MAacCCHUBa,
HAXO0XJICGHWE BTOPOrO [0 BEIMYMHE HaWOONBIIEr0 (HAMMEHBIIET0) 3HAYCHHS,
JIUHEHHBIN MMOUCK AJIEMEHTA, TIEPECTaHOBKA DJIEMEHTOB MacCHBa B OOpPaTHOM TOPSIIKE.
CopTupoBKa oJHOMEpHOT0 MaccuBa. [IpocThie METOIbI COPTUPOBKH (HATIPUMED, METO]

my3bIpbKa, METO/1 BEIOOpa, COPTUPOBKA BcTaBkamu). [loamporpammel

WNudopmaninoHHbIE TEXHOJIOTUU

Amnamus JaHHBIX. OcHOBHBIC 3aJa4ud aHaJln3a JaHHBIX!: MIPOrHO3UpPOBAHUC,
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KIaccu(pUKalus, KiIacTepu3alys, aHajJu3 OTKIOHEHHH. [TocnenoBaTenbHOCTH
pellIeHus 3aa4 aHaIu3a JaHHbIX: COOp MEePBUYHBIX TAHHBIX, OYMCTKA U OIICHKA
KauyecTBa JIaHHBIX, BBIOOP U (UJIM) MOCTPOCHHUE MOJIEIIH, IPEOoOpa30oBaHKe JaHHbIX,

BU3yalIn3alvsd JaHHBIX, HHTCPIPCTAlUAd PE3YJIbTATOB

Ananuz JAaHHBIX C TOMOMIBIO 3JICKTPOHHBIX Ta6J'II/II_I. Brraucnenue CYMMBI, CPCAHETO

42 apu(pMEeTUYECKOro, HAanOOJIBILIET0 U HAMMEHBIIIETO 3HAYCHUH Tuana3oHa
KOMHLIOTepHO-MaTeMaTI/I'-IeCKI/Ie MOJCJIN. OTannl KOMIIBIOTCPHO-MATEMATHYECCKOT'O
43| MOIeNMpOBaHUs: NOCTAHOBKA 3aJauu, pa3paboTKa MOJENIH, TECTUPOBAHUE MOJIENH,
KOMIIbIOTEPHBII SKCIIEPUMEHT, aHAJIU3 PE3YIbTaTOB MOJICIINPOBAHUS
4.4 YncneHHoe pelleHne ypaBHEHUH ¢ TOMOIIBIO ToA0O0pa napamerpa
Tabnuunsle (pensioHHbIe) 6a3bl TaHHBIX. Tabnuma - npencTaBieHNe CBEACHUI 00
oHOTUIHBIX 00bekTax. [loine, 3anuce. Kitou Tabnunsl. PaGota ¢ roroBoii 6a3oii
45 JAaHHBIX. 3armoTHeHne 0a3bl JaHHBIX. [[OMCK, COPTHPOBKA U (PHITETpAIIHS 3aITACEH.

3anpochl Ha BHIOOPKY JIaHHBIX. 3alpockl ¢ apaMeTpamu. Boruncisemsble noss B
3anpocax. MHorotrabnuuHble 6a3bl JaHHBIX. THUIBI CBA3EH MeX 1y TaOIUIIAMU.

3anpockl K MHOTOTAOJWYHBIM 0a3aM JTaHHBIX
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MPOBEPSIEMBIE HA EI'D 11O UHO®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIbBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPe0OOBAHUSA K NPEIMETHBIM Pe3yJIbTATAM O0CBOCHHUSA
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 001uero
o0pa3oBaHus

1.

3namo (nonumams)

11

[ToHnMaHKe OCHOBHBIX MPUHIMIIOB YCTPOHCTBA U (DYHKIIMOHUPOBAHMS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB; TEHICHIIUN
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIA; BiaJleHHE HaBbIKAMU pabOTHI C
OTNICPallMOHHBIMU ~CUCTEMaMH ¥ OCHOBHBIMH BHJAaMH IPOTPaMMHOTO
obecrieueHuss I peHIeHWs  y4yeOHBIX 3agady 1O  BBIOpaHHOM

CIiICuajIn3aluu

1.2

Hanuuue Hpe,[[CTaBJ'IeHI/Iﬁ 0 0a30BBIX IIpUHOMIIAX  OpraHu3aliyu U

Q)YHKHHOHI/IpOBaHI/IH KOMIIBIOTCPHBIX cereit

1.3

ITornmanne OCHOBHBIX IMPUHOUIIOB OUCKPCTHU3alWH Pa3JIMYHBIX BUI0B

uHpOpMAIH

14

[Tonnmanue 0a30BBIX AITOPUTMOB OOpPaOOTKM YMCIOBOM M TEKCTOBOM
uHpopManmu (3amUch YMCEN B MO3ULUUOHHON CHUCTEME CUMCIIEHHUS,
JEIMMOCTb LENBIX YMCEN; HAXO0XKIEHUE BCEX MPOCTHIX YHUCET B 3aJaHHOM
JManasoHe;  00paboTka MHOrOpa3psIHBIX LIEbIX YHCENT,; aHaIN3

CHUMBOJIBHBIX CTPOK U I[pyTI/IX), AJITOPUTMOB IMOUCKA U COPTUPOBKU

15

3HaHue (byHKHI/IOHaJIBHBIC BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnangenne OCHOBHBIME CBEICHHSIMH O 0a3axX IaHHBIX, UX CTPYKTYpe,

CpeACTBax CO3AaHUs U pabOTHI C HUMH

1.7

IToHnMaHuEe BO3MOKHOCTEN U OTPAHUYECHUM TEXHOJIOIMI UCKYCCTBEHHOTO
UHTEIUIEKTa B Pa3JMUHBIX OOJIACTSAX; HAJIM4YUE TPEJCTAaBICHUH 00
UCTIONIb30BAaHUM  MH(OPMALMOHHBIX ~ TEXHOJOTMH B pa3IMYHBIX

npogeccuoHaIbHbIX cepax

1.8

Bnanenue TeopeTMUECKHMM  ammapaTtoM, IO3BOJIIOLIMM  OCYLLECTBISATh
IPEJCTaBICHUE 3aJaHHOIO0 HATYpPaJbHOIO YKCJIA B Pa3lIMUYHBIX CHUCTEMax
CUMCIICHMS;  BBIIOJHATH NpPeoOpa3oBaHUsl  JIOTMYECKUX  BBIPAKCHUH,
UCIIOJIb3Ysl 3aKOHBI aJareOphl JIOTUKU; ONpPEeNATh KpaT4allluid MyTh BO

B3BELICHHOM rpade M KOJIMYECTBO IyTell  MeXay BEpLUIMHAMU

OPUEHTUPOBAHHOTO AIIMKINYECKOTo rpada
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Ymemo

2.1

YMeHHe WHCMOab30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJEIN A
aHam3a OOBEKTOB U MpPOLEeccoB: (GOPMYIUPOBATH 1LIE€JIb MOJEIHPOBAHMUS,
BBINIOJIHATh AHANU3 PE3yJIbTAaTOB, IMOJIYUEHHBIX B XOJ€ MOJECIUPOBAHMS,
OLIEHMBATH aJIEKBATHOCTh MOJIETHN MOJIEIUPYEMOMY OOBEKTY I MPOLIECCY;

NpEaACTaBJIATH PC3yJIbTAaTbl MOACIUPOBAHUA B HATTIAAHOM BUIC

2.2

VYMmenue kinaccu(UUMpPOBaTh  OCHOBHBIE 3a/aud  aHalW3a  JIAHHBIX
(mporHo3upoBaHue, knaccudukanus, KJIacTepH3aIus, aHanu3
OTKJIOHEHMI); IOHMMATh IOCJIEN0BAaTEIbHOCTh PELICHUs 3aJlad aHaliu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KaYyeCTBa IaHHBIX,
BBIOOp ¥ (WIM) TOCTPOEHHE MOJENH, Mpeodpa3oBaHUE JAHHBIX,

BU3YalIHM3alys JaHHbIX, MHTEPIpETalus pe3yIbTaToB

2.3

VYMmenue omnpenensite UHGOPMAIMOHHBIN 00BEM TEKCTOBBIX, IpapUUECKUX
Y 3BYKOBBIX JaHHBIX IIPH 33/IaHHBIX TapaMeTpax AUCKPETU3alHUU. Y MEHHE
ONpENeNIATh  CPEJHIOI0 CKOpPOCTh  Mepelayd  JaHHBIX, OILIEHUBATb
U3MEHEHHE BPEMEHHM TMepefayd TpH M3MEHEHWH WH(POPMAIIHOHHOTO

00bEMa TaHHBIX U XapaKTEPUCTUK KaHaJa CBSA3U

24

YMeHue CTpouTh KOJ, 00eCHeuMBaIONIMKA HAWUMEHBIIYIO BO3MOXHYIO

CPEIHIO0 JUIMHY COOOIIEHUS PU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHHe HCIOoNb30BaTh MPU PEUICHHH 3aJad CBOMCTBA MO3UIIMOHHOMN
3alyCH YHCEJ, aJITOPUTMBI MMOCTPOCHHSI 3alMCH YHCIA B MO3UIIMOHHON
CUCTEME CYUHCIICHHUS C 3a/IaHHBIM OCHOBaHHUEM M MOCTPOCHHS 4YHCIIA TI0
CTpOKE, cojepxKalllel 3amuch 3TOTO0 4YKCIa B IMO3UIMOHHON cHUCTEME
CUMCICHUS  C  3aJaHHbIM  OCHOBAaHHUEM;  YMEHUE  BBINOJHATh

apI/I(l)MeTI/ILIeCKI/Ie onepanru B IO3UIUOHHBIX CUCTEMAaX CUHUCICHUA

2.6

YMEHHE CTPOUTH JIOTMYECKOE BBIPA)KEHHUE B JAU3BIOHKTUBHOM U
KOHBIOHKTMBHOW  HOpMalbHBIX  ¢opMax 1O 3aJaHHOM  Tabnuie
UCTUHHOCTH;  HUCCJIeI0BaThb  00JacTh  MCTUHHOCTH  BBICKA3bIBaHMS,

COACPIKAIICTO MEPCMCHHBIC; PCIIATh HCCIOKHBIC IOTUYCCKUC YPABHCHUA

2.7

YMeHue penate anropuTMUYECKHe 3ajauu, CBsI3aHHbIE ¢ aHAJIN30M rpadoB
(3a1auM MOCTPOEHUS ONTHMAIBHOTO MYTH MEXIYy BeplIIMHAMH TIpada,
ONpENEICHUsT KOJMYECTBA DPAa3IU4HBIX MyTeH MEXAYy BepUIMHAMU

OPUEHTHUPOBAHHOTO AIUKIMYECKOTO rpada)

2.8

YMeHue HCIIOIb30BaTh ACPEBbA IIPHU aHAJIMU3C U MOCTPOCHUU KOAOB U IS
MNpEACTaBJICHUA apI/I(l)MCTI/IquKI/IX BBIpa)KCHI/II\/'I, IIpH PCUICHWH 3a/1a4 ITOUCKA
U COPTHUPOBKHU; YMCHUC CTPOUTHL ACPCBO HUI'PLI IO 3aaHHOMY AJITOPHUTMY,

pa3pabaThiBaTh U 00OCHOBBIBATH BBHIMTPBILIHYIO CTPATETHIO UTPbI
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2.9

YMeHue aHanu3upoBaTh  ANTOPUTMBI € HUCIOJIB30BAaHUEM  TaOJuI
TPacCUpPOBKH; ONpPENEATh 0€3 HCIIOJIb30BAHUS KOMIIBIOTEPA PE3YJIbTAaThl
BBITIIOJTHEHUSI HECJIOXHBIX MPOrpaMM, BKIIIOYAIOUIUX IUKJIbI, BETBICHUS U

noAanporpaMmsal, Ipu 3aIaHHbIX UCXOAHBIX JaHHBIX

2.10

YMeHue onpeneNnirTh CI0KHOCTh U3Y9aeMBIX B Kypce 0a30BBIX aJITOPHUTMOB
(cyMMHpOBaHHUE 2JIEMEHTOB MacCUBa, COPTUPOBKA MacCHUBa, IEepeOOpPHBIE
QITOPUTMBI, JBOWYHBIA TIOUCK) W TNPUBOAUTH MPUMEPHl HECKOIbKHUX|

AJITOPUTMOB pa3Hoﬁ CJIOKHOCTH JIAA pCHICHUS OJHOM 3aJa4n

2.11

Brnagenue yHuBepcaIbHBIM S36IKOM MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npencraBieHussMA O 0a30BBIX THIAX
JAHHBIX W CTPYKTypaxX JaHHBIX; YMCHHE KCIIOJIb30BaTh OCHOBHBIC
VIIPaBJISFOIINC KOHCTPYKIIHH; yMEHHUE OCYILECTBIISATh aHaau3
NPEUIOKEHHOW ~ MPOTpaMMbl:  OMPENENsITh  Pe3yiabTaThl  PAOOTHI
MPOrpaMMBbI MPH 3aJaHHBIX WUCXOJHBIX JaHHBIX; ONPEICNISATh, PH KaKHX
HCXOJHBIX JIAHHBIX BO3MOJXKHO TIOJYYECHHE YKa3aHHBIX pe3yJIbTaTOB;
BBISIBJISTh JIAHHBIE, KOTOPBIE MOTYT MPHUBECTH K OMMOKEe B paboTe

IPOTPaMMBEI; dbopmyIHpoBaTh MPEUIOKEHUST 0 YIIYYIICHHIO

MporpaMMHOTO KOa

2.12

YMeHue peain30BbIBaTh Ha BEIOPAHHOM IS U3yUYEHUS A3bIKE
nporpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMbI 00paOOTKH YUCEN, YUCIOBBIX MOCIEeI0BATEIbHOCTEN
Y MacCHBOB: Ipe/ICTaBICHNE YUCIIa B BU/IE HAOOpa MPOCTHIX
COMHOKUTEJICH; HAXO0XKICHUE MaKCUMaJbHOW (MHUHUMAIbHOM) 1HdpHI
HATYpaJbHOTO YHCIA, 3alMCAHHOTO B CHCTEME CUHCIICHHS C OCHOBaHUEM,
He mpesbimaromuM  10; BeumciaeHHe  OOOOIIEHHBIX — XapaKTEPUCTHK
SNIEMEHTOB MacCHBa WIM YHCJIOBOM TIOCIEOBATEIILHOCTH  (CyMMBI,
NPOW3BENICHUSI  CPENHEro  apu(METHYECKOro,  MHHHUMAJIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JEMEHTOB, YAOBJICTBOPSIONINX
3aJJaHHOMY  YCIIOBHIO); COPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE
UCMOJb30BaTh B MPOrpaMMax JaHHBIC Pa3IMYHbIX TUIIOB C Y4YETOM
OTpaHWYCHUH Ha AMANAa30H UX BO3MOKHBIX 3HAYCHHH, IPUMEHATH HPU
pELICHUH 33734 CTPYKTYPHl JaHHBIX (CIIMCKH, CIOBApH, CTEKH, OYEPEIH,
JIepeBbs1); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIC MOANPOTPAMMBI JIJIs
00pabOTKM YUCIIOBBIX JAHHBIX M CHMBOJIBHBIX CTPOK; HCIIOJIB30BaTh IPH
pa3paboTke mporpamMM OHOIMOTEKH MOANPOrpaMM; YMEHHE HCIOIb30BaTh

CPEICTBA OTJIAJIKU [IPOTrPAMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

YMeHue  WCIoNb30BaTh  DJIGKTPOHHBIE — TAONMIBI  JUIS  aHAIM3a,

IIpeJICTaBICHNs U 00paOOTKH JaHHBIX (BKJI0OYas BEIOOP ONTHMAJIBHOTO
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peleHus, noA0op JMHUK TPEH 1, PELIeHHE 3a/1a4 IPOTHO3UPOBAHHUA);
YMEHHE HUCII0JIb30BATh TaOJNYHbIE (PEISMOHHBIE) Oa3bl JaHHBIX U

CIIPAaBOYHBIC CUCTCMbI

2.14

YMeHre opraHu30BhIBaTh JUUYHOE HH(POPMALIMOHHOE TPOCTPAHCTBO C
UCTOJb30BAHUEM  PA3JIMYHBIX  CPEACTB  IMQPPOBBIX  TEXHOJIOIHUH;
MOHUMaHHE BO3MOKHOCTEN LIU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT,

I_[I/I(I)I)OBBIX O6p8.30BaTeJ'IBHBIX CCPBHUCOB
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IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA EI'D 110
NHP®OPMATUKE

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

1

[{udpoBasi rpaMOTHOCTH

11

OCHOBHBbIE TEHICHIIUH Pa3BUTHs KOMITBIOTEPHBIX TeXHOOTUH. [TapaienbHbie BEIYUCICHUSI.
MHorormnporiieccopHbie cUCTeMBbI. PacnipenenéHabie BEIMUCIUTENbHBIC CHCTEMBI M 00paboTKa

0OJIBIIIHMX JaHHBIX

1.2

[TpuHIMOBI TOCTPOCHHUS | aNIapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX ceTeil. CeTeBble
nporokounbl. Cetb MHTepHET. Anpecanus B cetn Mutepuer. [Ipotokoinst crexa TCP/IP.

Cucrema qoMeHHBIX UMEH. Pa3nenenne IP-cetn Ha moaceTH ¢ MOMOIILIO MACOK IIOJICETEN

1.3

daitnoBas cucrema. [louck B aitnoBoit cucreme. [IpuHIMBI pa3MenIeHUs 1 IMECHOBaHUS

daiinoB B goaroBpeMeHHon naMsath. [llabmons! 115 onrcanus rpynn ¢Gaiios

14

CKkopocTb nepeiayn JaHHBIX. 3aBUCUMOCTh BPEMEHH Tepeiadn 0T HH()OPMAITHOHHOTO

00BbEMa TaHHBIX U XapaKTEpUCTUK KaHaja CBSI3U

15

[udposanue ganubix. CuMMeTpUyHbIE U HecuMMeTpuuHble mHdpsl. udps npocToit

3amensl. [udp Hezaps. udpp Buxenepa. Anroputm mudpoBanus RSA

1.6

Kopp1, mo3Bossronue o0Hapy>KUBaTh U UCIIPABIISATH OIIMOKH, BOSHUKAIOIIUE NIPHU ITepeiaue

naHHbIX. Paccrosane Xammunra. Koauposanue ¢ mosropenuem 6utoB. Koast XomMuHra

TeopeTnueckne 0CHOBbI HHHOPMATHKHI

2.1

JBonuHoe koaupoBaHue. PaBHOMEpHbIE W HEpaBHOMEpPHbIE KOJIbl. JlekoaumpoBaHue
COOOIIIEHUH, 3alMCAHHBIX C TTOMOIIBI0 HEPABHOMEPHBIX KO/10B. Ycioue dano. [TocTpoenue

OJIHO3HAYHO JCKOJAMPYEMBIX KOJIOB C TIOMOIIBIO JIepeBa

2.2

Teopernuecknue TMOAXOABI K OLEHKE KojumuecTBa WHPopMmanuu. EauHUIBI u3MepeHus|
KosmdyecTBa nHpopMarun. AndaBUTHBIN MOAX0J K OIEHKE KOJUYeCTBa WH(POpMAIMU. 3aKOH
agmutuBHOCTH MHpopMmanuu. Dopmyna Xaptiu. Mubopmamus u BeposTHOCTh. Dopmyral

[HIennona

2.3

Cucrembl cuncnenusi. Pa3zBépHyTas 3anuch 1EenbIX U APOOHBIX YUCEN B TO3UIIMOHHOM CHCTEME
curcnenus. CBOICTBA MO3UIIMOHHOW 3alMCH YHUCIA: KOJIMYECTBO HHU(p B 3aMHCH, MPHU3HAK
JIETTUMOCTH YHCJIa HA OCHOBAHUE CHCTEMBbI CUMCIICHUS. AJITOPUTM MEPEBOIA IEJI0T0 YHCIIa U3
P-u4HOM CUCTEMBI CYUCIICHHS B IECATUYHYIO. AJITOPUTM TIepeBOia KOHEUHOU P- muHo#t npolwu
B JCCATUYHYIO. AJITOPUTM MEPEBOJIA LEIOr0 YUCIA U3 JECATUYHON CUCTEMbl CUUCIIECHUS B P-
nuyHyro. [lepeBos KOHEYHOU AeCATHYHOW apoOu B P-wuHyro. /[BowuHas, BOCBMEpPHYHAS U
IIECTHAAATEpUYHAS CUCTEMBI CUUCIICHHUS, CBSI3b MEXIy HUMH. Apu(METHUECKHE OTepaIiiy B

IMO3UIIMOHHBIX CUCTEMAX CUHUCIICHUA

2.4

TpoanasI YpaBHOBCUICHHAA CUCTEMA CYHUCIICHUS. I[BOPI‘-IHO-,Z[GC;ITH‘-IH&SI CHUCTEMA CUHCIICHUA

2.5

Konuposanue texkctoB. Koguposka ASCII. OanobalitHbie kKoaupoBku. CTaHaapT

UNICODE. Konuposka UTF-8. Onpenenenne napopMamoHHOTO 00b&Ma TEKCTOBBIX
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COOOIIEHU I

2.6

Konuposanue m3obpaxenuit. Onienka nHGOPMAIIMOHHOTO 00BEMa TpagUUecKiX JaHHBIX MPH
3aJJaHHBIX pa3pelieHrH U TIIyOuHe KoaupoBaHHs 1BeTa. L[BeToBbie Monmenu. KomupoBanue
3ByKa. OreHka HMH(OPMAIMOHHOTO O0BEMA 3BYKOBBIX HaHHBIX MNpPU 3aJaHHBIX YacTOTe

AUCKPCTHU3ALUHN U PA3PAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. [loHsTHE BbICKa3bIBaHUS. BrickasbiBaTenbHbIe (OPMBI (IIPEIUKATHI).
KBanTOpHI Cy1iecTBOBaHMS M BCEOOITHOCTH.

Jlornueckune omeparuu. Tabmuipl ucTUHHOCTH. Jlormueckwe BwIpaxkeHUs. Jlormueckue
TOXACCTBA. .HOFI/I‘-IGCKI/IG onepaum/l 158 onepam/m Had MHOXCECTBaMU.

3aKOoHBI aNTeOphl JIOTUKUA. DKBUBAJIIEHTHBIE IPE0OPa30BaHuUs JOTHUECKUX BBIPAKECHHH.
Jlornueckue ypaBHEHUS U CUCTEMBI YPaBHCHHIA.

Jlornueckne QpyHKIUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOJKHBIX JIOTUYECKUX (YHKIMHA OT
KOJINYECTBA apIr'yMEHTOB.

KanoHnueckue GopMbl IOTHYECKUX BbIpayKEHUN

2.8

COBepI_HeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBHBIC (bOpMI)I, AJITOPUTMBI UX

MMOCTPOCHUA 110 Ta6J'II/II_Ie HNCTUHHOCTH

2.9

Jlornueckue sneMEeHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoOropaspsaHblid
cymmarop. I[locTpoeHue cxeMm Ha JIOTMYECKUX D3JIEMEHTaxX IO 3a/JlaHHOMY JIOTUYECKOMY

BBIPA’KCHUIO. 3amnmck JIOru4ecKoro BBIPAXKCHUSA 110 JIOTUYECKOM CXeMme

2.10

Monenu n monenuposanue. Llenn mogennpoBanus. ANEKBaTHOCTh MOEIN MOJEIHPYEMOMY
00BeKTy 1y npoueccy. Popmannzanus NpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3ysibTaToOB MOJIECIMPOBAHUS B BUJE, YIOOHOM JJIsi BOCIPUSATHS YEIOBEKOM.

['paduueckoe npeacTaBieHue JaHHBIX (CXeMbI, TaOIHIIbL, TpaQuKn).

2.11

[IpencraBienue HenbIX YUCEN B MaMsITH KoMIbioTepa. OrpaHUYeHHOCTh JUana3oHa 4YHucell
IIPY OTPAaHUYECHHUH KOJIMUECTBA pa3psaoB. llepenonnenue pa3psaaHoi ceTku. be3zHakoBble U

3HAKOBBIC JIaHHBIE. 3HAKOBBIN OUT. JIBOMYHBIN JOTIOTHUTENBHBIN KOJI OTPULIATEILHBIX YHCET.
[ToGuToBkIe NOrUyeckue onepaunu. Jloruueckuit, apudMeTnuecKkuii U TUKIMYECKUI CIABUTH.

[Mudposanue ¢ moOMOIIHIO0 TOOUTOBOM orneparuu «uckiodaromiee NI

2.12

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBLIX YHUCECJI B IMMaMATU KOMIIBIOTEPA. 3Haqama>1 4aCTb U IOPAAO0K
qucia. I[I/IaHaSOH 3HAYCHHH BEIISCTBEHHBIX YHCEI. HpO6J'I€MI>I XpaHCHH BCIICCTBCHHBIX
YHUCCJI, CBA3AHHBIC C OrPaHUYCHUCM KOJIMYCCTBA pPa3psaa0B. Brmmonnenue onepauuﬁ C

BCIICCTBCHHBIMU YHCJIaMU, HAKOIIJIICHUC OIInOOK IMPpU BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble ToHATUA. Buasl rpadoB. Omnucanue rpadoB C MOMOIIBIO MAaTpPHIIL
CMEXKHOCTH, BECOBBIX MATPHI], CIHCKOB CMEXHOCTU. PelieHue aaropuTMHUYecKux 3ajad,
CBS3aHHBIX C aHATN30M TpadoB (MOCTPOEHUE ONTUMAIBHOTO MTyTH MEXKIY BepIIMHAMHU rpada,
ONpe/e/IEHUE KOJMYECTBAa pa3IMYHbIX IyTeH MEXJIy BEpIIMHAMU OPHUEHTHUPOBAHHOI'O

AIMKJIMYECKOTO Tpada)

2.14

HepeBbs. bunapHoe aepeso. [lepeBbs nmoucka. CriocoOsl 00xoaa nepesa. [Ipencrasienue
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apu(MeTHUYECKUX BBIpaKEHHH B BHUIE JAepeBa. Mcmonb3oBaHue rpaoB U JepeBbEB MpU

OIMMCAaHUH OOBEKTOB U IMpOoHeCCOB OKPYKAKOIICTO MHUpPa

2.15

JIucKpeTHBIE WTPHI IBYX WUTPOKOB ¢ ToJHOW mH(popmanuei. [loctpoenue nepesa mepedopa
BapHaHTOB, ONMCAHNUE CTPATETUU UTPHI B TAOIUYHOMN (hopMe. BBIMTpBIIIHBIE U TPOUTPHILIHBIE

IIO3UIINH. BLIHIpBIHIHLIC CTpaTerun

2.16

CpeZ[CTBa HUCKYCCTBCHHOI'O  MHTCIIJICKTA. I/I,[[CHTI/I(I)I/IKaL[I/IH n  IIOHUCK I/I306pa)KeHI/II71,
paciio3HaBaHuC JIMII. Hcnonp3o0BaHne METOIOB HCKYCCTBCHHOI'O MHTCJUICKTA B o6yqa}oumx
cucremax. Mcronb3oBanne MCTOOOB HCKYCCTBCHHOI'O HHTCIJICKTA B pO6OTOTeXHI/IKe.

Nurtepuer Bewen. Heitponnsie cetn

ANTOpUTMBI U IPOTPaMMHUPOBAHUE

31

cDOpMEl..]'II/I33.I_II/I$I NOHATHA aJIr'OpUTMaA. MammHa TBI-OpI/IHFa KaK YHHUBCpCaJIbHasgd MOICJIb

BBIYHCIIEHUN

3.2

OrneHka CIOXHOCTH BBIYHCICHHHA. Bpems paboTel M 00BEM HCHONB3yeMOW NHaMsTH, HX|
3aBHCHUMOCTb OT pa3Mepa HCXOIHBIX JaHHbIX. OIlEHKa acCHMITOTHYECKON CIOKHOCTU
aJITOPUTMOB. AJNITOPUTMBI TOJIMHOMHUAJIBHOM ci1okHOCTHU. [IepebopHbie anroputmsl. [Ipumepsr

PAa3JIMYHBIX aJITOPUTMOB PCHICHUA O,I[HOfI 3aJlauy, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTb

3.3

OnpezneneHre BO3MOXKHBIX pE3yJIbTaTOB pabOThl MPOCTEUIIMX AITOPUTMOB YIPABICHUS
VCIIOJHUTEIIMA M BBIYMCIUTEIBHBIX aJIrOpUTMOB. OmpenesneHne MCXOMHBIX NaHHBIX, NPU

KOTOPBIX JITOPUTM MOXKET JaTh TPEOYEeMbIil pe3yabTaT

3.4

ANTropuTMBI  O0pa0OTKM HATYpaJbHBIX 4YHCEJ, 3alMCaHHBIX B IO3UIMOHHBIX CHCTEMax
CHHUCIICHUA: pa361/IeHI/Ie 3alliCu Yucjia Ha OTACIIBbHBIC I_[I/I(l)pbl, HaxXOXXIACHUC CYMMBI U
npousBeieHus HU(p, HAXOKIEHNE MAKCUMATBbHOW (MUHUMAJIBHON) ITU(PHI.

[IpencraBienne uuciaa B BUAE HAOOpa MPOCTHIX COMHOMKHUTENEH. ANTOPUTM OBICTPOTO
BO3BEJICHUS B cTeneHb. [I0MCK MPOCTHIX YKCeN B 3a/IaHHOM JHAra30He C MIOMOIIBIO aITOPUTMA

«petmeto DparocheHar

3.5

MHoropa3psiAHbIe [eNble YnClia, 3a1a491 JIIMHHON apu(MeTHKH

3.6

S3pix mporpammupoBanus (Ilackane, Python, Java, C++, C#). Tunsl 1aHHBIX: LIETIOYUCIICHHBIE,
BEIICCTBEHHBIE, CHMBOJIbHBIC, Jorndyeckne. BerBienus. Crnoxksble ycioBus. Lukimer ¢
ycioBueM. LIMKIIbI 110 IEPEMEHHOM.

OO6paboTka naHHBIX, XpaHsammxcs B (ainax. TexcroBble M aABouuHbIe (aiinbl. DaiaoBbIe
nepemeHHbIe ((aitioBeie ykazarenu). Urtenue u3 daiina. 3anuce B daii.

Pa3z6uenue 3agaun Ha noazanayu. [lognporpammel (mpouenyps! U gyHkuun). Mcnonb3oBanue

CTaHJApTHON OMOIMOTEKH S3bIKa MPOrPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble npouenyps! U ¢yHkuuu. Vcnonb3oBaHue cTeka JUisl OpraHu3aluu

PEKYPCHUBHBIX BBI3OBOB

3.8

Uucnennpie MeTonpl. TouyHOE W MPUOIMIKEHHOE pelieHus 3amadd. YuciaeHHoe perieHue

YpaBHEHHUH ¢ IOMOIIBIO O00pa napamerpa. YncaeHHbIE METO/IbI PEILICHUS] YPaBHEHUI:
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MeToA nepedopa, METOo IOJIOBUHHOIO JeseHus. [IpubmmkEéHHOe BBIYUCICHNE JJIMH KPUBBIX.
Brruucnenue miomaneit Gpuryp ¢ moMouibio YUCICHHBIX METOAOB (METO/ NMPSIMOYTOJIbHUKOB,
MetoJ Tpaneuuii). [Touck Makcumyma (MUHUMYMa) (QYHKLIHMU OJHON MEPEMEHHONW METOIOM

IIOJIOBHHHOT'O ACJIICHUA

3.9

OOpaboTka CHMBOJIBHBIX JTaHHBIX. BcTpoeHHbIE (DYHKIMU S3bIKA MPOTPAMMHUPOBAHUS IS
00pabOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKH CHMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA MOSIBJICHUH CHMBOJIA B CTPOKE, pa30MeHHEe CTPOKH Ha CJoBa MO NMPOOEIbHBIM
CHMBOJIaM, TMOWCK MOJCTPOKHA BHYTPU HAHHOM CTPOKH, 3aME€HA HAWJECHHOW MOJCTPOKUA Ha
JIPYTYIO CTPOKY. [ 'eHepaius BceX CIOB B HEKOTOPOM aaBUTE, YIOBICTBOPSIONINX 3a/IaHHBIM|

orpannueHusM. [Ipeobpa3zoBanue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBpl ¥ TOCIEIOBATENBbHOCTH YHced. BpruncineHne 0000IMEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MacCHBa WM YHUCIOBOW MOCIEAOBATEIHHOCTH (CYMMBI, MPOU3BEACHHUS, CPEIHETO
apu(MeTnyecKoro, MUHUMaIbHOTO ¥ MAaKCUMaJbHOTO 3JIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB,
YIOBIIETBOPSIONINX 33JJaHHOMY YCIIOBUIO). JIMHEHHBIN MOUCK 3aIaHHOTO 3HAUYEHUS B MAaCCHUBE.
AnTOopuTMBI  pabOTHI € DJJIEMEHTaMH MacCUBa C OJHOKpPATHBIM IPOCMOTPOM MAaCCHBA.
CopTupoBka oJlHOMEpHOro MaccuBa. [IpocTeie METOIbI COPTUPOBKU (METOA MY3bIpbKa, METO/T
BbIOOpa, COpTHpOBKa BcTaBkamu). CopTupoBka ciusiHueM. bbicTpas copTHpoBka MaccuBa

(asroput™m QuickSort). /[BOn4HBIN MOUCK B OTCOPTUPOBAHHOM MAacCHBE

3.11

JIBymepHble MaccuBBI (MaTpulbl).  AJITOPUTMBI O0OPaOOTKU IBYMEPHBIX MACCHUBOB:
3aIlOJIHEHUE JIBYMEPHOI'O YHCJIOBOIO MAacCHBa IO 3aJaHHBIM IIPABHJIAM, IIOMCK DJIEMEHTA B
JBYMEPHOM MAacCUBE, BBIYMCIEHHE MaKCUMyMma (MHUHHMYyMa) U CyMMBbI 3JIEMEHTOB

ABYMCPHOI'0 MaCCuBa, NEPECCTAHOBKA CTPOK U CTOJ'I6I_IOB ABYMCPHOI'O MaCCHUBa

3.12

CnoBapu (accollMaTHBHbBIE MACCHUBBI, oroOpaxkenust).  Xom-radbmunbl.  IlocTpoenue

aJ'I(baBI/ITHO-‘IaCTOTHOl"O CJIoBaps AJid 3aIaHHOI'O TCKCTa

3.13

Crexu. AHanu3 NPaBUIBHOCTU CKOOOYHOTO BBIpaKEHMA. Bprumcienue apupmMeTHyecKoro
BBIPA)KEHUSI, 3alIMCAHHOTO B OCT(QUKCHON opMe.

Ouepenu. Mcnonp3oBanue oyepeau sl BpEMEHHOTO XPaHEHUs JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHHMe MHHHMMAJIBHOTO OCTOBHOTO JI€pEBa B3BEIICHHOTO,
CBSI3HOTO HEOPHEHTUPOBAHHOTO rpada. KonmndecTBo pasnuyHbIX MyTed MeXIy BepIIMHAMMY|

OPUEHTUPOBAHHOTO allUKJIMYecKoro rpada. Anroputm JelKkcTpsl

3.15

JepeBpsi. Peanuzamus aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBomuHbIe (OMHApHEIC)
nepesbs. IlocTpoeHue nepeBa A 3aJaHHOTO apu(pMETUUYECKOrO BbIpaXKeHUs. PeKkypcuBHbIE

AJIrOPpHUTMbI O6XOI[a ACpcCBa. Hcmons3oBanne cTeka u oucpeaun ajst o6xoz[a JACpCBa

3.16

JuHamuueckoe MpOrpaMMUPOBAHME KaK METOJA peHIeHHs 3a7ad C  COXpaHEHHEM
MPOMEXKYTOUHBIX  Pe3ydbTaToOB. 3a/Jayd, peliaeMbleé C T[OMOIIBI0  JUHAMUYECKOTO
MPOrPaMMHUPOBAHUS: BHIYHCIICHUE PEKYPCUBHBIX (DYHKIUH, MOACUET KOJTUYECTBA BAPUAHTOB,

3aJa4u OIITUMH3aIIUHN

3.17

[TonsiTne 06 00BEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBaHUH. OOBEKTHI M KJIACCHI.
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CaoiicTBa 1 METOIBI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHamu3. Pa3paboTka mporpamm
HA OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO  MOAX0Aa.  VHKamcymsiwus,

HaCJIeJOBaHKE, TOTUMOphU3M

HupopmalinoHHbIE TEXHOJIOTUU

41

Ananu3 gaHHeIX. OCHOBHBIE 3aJlaud aHajlIM3a JAHHBIX: MPOTHO3MPOBAHUE, KJIACCHU(PUKALNA,
KJIaCTepU3allks, aHAIU3 OTKJIOHEHUH. [lociieoBaTenbHOCTD pelIeHus 3a/1a4 aHaIu3a JAHHbIX:
cOOp MEPBUYHBIX JAaHHBIX, OYNCTKA U OIEHKA Ka4yeCcTBa JaHHBIX, BRIOOP W (MIJIM) IMOCTPOCHHE
MOJIeNH, TpeoOpa3oBaHUE MaHHBIX, BU3yaJM3allds JIaHHBIX, WHTEPIpETalMsl pe3ybTaToB.
[Tporpammusbie cpenctBa u MHTepHET-cepBUCH Ui 00paOOTKM W NPEACTABICHUS IAHHBIX.

Bonwimme nannpie. MammaHOe 00yueHne

4.2

AHamM3 JaHHBIX C IIOMOINBIO D3JICKTPOHHBIX TaOJMIl. BBIYUCIEHUE CYMMBI, CpEIHEro
apu(pMETHYECKOT0, HauOOJbIIero (HAaUMEHbBINETO) 3HAYCHHUS Juamna3oHa. BwruucieHue
Kod(duIMeHTa KOppeNsalnu ABYX PsaoB JaHHBIX. [locTpoeHne ctonOyaThiX, TUHEHYATHIX U
KpyroBeix auarpamm. [loctpoenne rpadukoB (ynkiuii. [Togbop nuHMM TpeHIa, perieHue

3aa4 IpOTHO3UPOBAHU. Pemenune 3ala4 ONTUMHU3AIIUN C TIOMOIIBIO 3JICKTPOHHBIX T8.6JII/II_I

4.3

Juckperuzanusi TNpU  MATEeMAaTUYECKOM  MOJCIUPOBAHWU  HETMPEPHIBHBIX  IMPOIECCOB.
MonenupoBanue IBIWKEHUS. MopaenupoBaHue OHOJOTHYECKHX CHCTeM. MaTemaTudeckue
MOJCIIM B JKOHOMHKE. BBIUHCIWUTENbHBIE OSKCHEPUMEHTHI ¢ MomensmMu. OOpaboTka
PE3yNIbTATOB YKCIIEPUMEHTA. MeTo 1 HAMMEHBIINX KBaApaToB. OIEHKA YHCIOBBIX MapaMeTpPOB
MOJICIIUPYEMBIX OOBEKTOB M TIPOIIECCOB. BOCCTaHOBIIEHWE 3aBHCUMOCTEH MO pe3ylibTaTam

JKCIIEPUMEHTA

4.4

BepostHocTHbie Mosien. Metoel MonTe-Kapiio. iMutaimonnoe MoienmpoBaHue.

CucTeMbl MacCOBOTO O6CJ'Iy>KI/IBaHI/I$I

4.5

TaOnuunble (pensuMOHHbIE) 0a3bl JaHHBIX. TabimuIa - MpPENCTaBICHHE CBEIEHHH 00
OIHOTHIHEIX 00bekTax. Ilome, 3ammcek. Kiarou tabmuipl. Pabota ¢ rotoBoi 0a30i HaHHEBIX.
3anonHeHue 0a3bl JaHHbIX. [Tonck, cOpTUPOBKA M GUIIBTpALIUS TaHHBIX. 3alPOChl HA BBIOOPKY)
JaHHBIX. 3anpockl ¢ mapameTpamu. Beruucisemsle nojs B 3arpocax.

MHoroTtabnuyHble 0a3bl JAaHHBIX. THUMOBI CBs3edl Mexay TabnumaMu. BHemrHwii Kiroud.

[{emocTHOCTB 6a3bl TaHHBIX. 3aIIPOCH K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TekcroBbiii mpoueccop. CpeacrBa MOHMCKa W aBTO3aMEHBI B TEKCTOBOM MPOLIECCOPE.
CTpyKTypupoBaHHbIE TEKCTOBBIE TOKyMeHThl. CHOCKH, ornaBieHue. [IpaBuia muTHpOBaHUS

HMCTOYHHUKOB U opopMieHUs1 OMOIMOTrpauecKux CChIIOK

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOT'O TIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Nudopmaruka. 10 kaacc. ba3oslii u yriry6saeHHbIi ypoBHH : yueOHuK : B 2 4. U. 1 /K. 1O. [Toaskos, E.

A. Epemun. - M. : BUHOM. Jla6oparopus 3Hanuit, 2023. - 352 c. : ui.

Wudopmaruka. 11 xinacc. ba3oBeiii 1 yriny0sieHHbIN ypoBHH : yueOHuK : B 2 4. Y. 1/ K. 1O. TTonsikos, E.
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A. Epemun. - M. : BUHOM. JlabopaTtopust 3Hanui, 2023. - 352 ¢. : ni.

METOAUYECKHUE MATEPUAJIBI 1JI5s1 YUUTEJISA
1. Mudopmatuka (6a30Bslii ypoBeHs). Peanuzarmst @1'OC ocHOBHOTO 00111€T0 00pa30BaHMs: METOAMYECKOE
nocobue mist yuurens. - PTBHY «ICPO PAOy, 2022. - 142 c.: un.
2. Nudopmaruka (yriyonénnsiii ypoens). Peamusanus @I'OC ocHOBHOTO 00111er0 00pa3oBaHus:
Meroandeckoe mocooue s yuurtens. - DI'BHY «MCPO PAOy, 2022. - 211 c.: un
3. Cucrema OIIEHKH JOCTHKCHUH TUIAHUPYEMBIX IIPEIMETHBIX PE3YJIbTATOB OCBOCHUS yU4eOHOTO MpeaMeTa
4. «Mudopmatukay : Metoguueckue pekomenaanuu. - ®I'BHY «MICPOy, 2023. - 83 c.: .
5. Nudopmaruka (yriayon€uusiii ypoens). Peanmmsarus tpedoBannii ®I'OC cpeanero ooiero

oOpazoBaHus: MeToauueckoe nocodue s yuurens. - DUBHY «MCPOy, 2023. - 226 c. : u.

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

1. Paznen Bcepoccuiickas oJIMMITHAA IIKOJIbHUKOB / Nudopmarrka -
https://vserosolimp.edsoo.ru/informatic Bcepoccuiickast omumImaa mo HCKyCCTBEHHOMY HHTEJUICKTY, Ha

caiire https://ai.edu.gov.ru/.
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