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NOACHUTENBbHASA 3AMMUCKA

[Mporpamma no MHgopmMaTrke Ha ypOBHE OCHOBHOro obuiero obpasoBaHus
cocTaBfneHa Ha ocHoBe TpeboBaHWM K pesynbTaTaM OCBOEHUS OCHOBHOM
obpasoBaTenbHOM nporpammbi OCHOBHOIO obuero obpa3soBaHus,
npeactaeneHHbix B PrOC OO0, a Takke denepanbHon paboyen nporpammebl
BOCMNUTAHWUS.

Mporpamma no wHgopmMaTuke [a€T npeacTaBneHMe o uensax, obuien
cTpatermm oby4yeHusi, BOCNUTaAHUA M pas3BuTUa obydvarolmxca cpeactsamu
NHpopmaTrKn Ha 6a3oBOM ypOBHE, yCTaHaBnNuBaeT obsa3aTenbHOoe npegMeTHoe
cofepXXaHue, npegycMaTpuBaeT ero CTpyKTypuMpoBaHue no pasgenam 1 tTemam.

[Mporpamma no  WHopMaTUKe  onpedenser  KOSIMYECTBEHHble U
Ka4yeCTBEHHble XapakKTepuUCTUKM Yy4yebHOro maTepuana Ans Kaxgoro roga
N3ydeHnd, B TOM uYucne Ons codepXaTenbHOro HamofIHEHUS pasHoro BuAa
KOHTpONs  (NPOMEXYTOYHOW  aTTecTaumm  oby4alolmnxcsi, BCEPOCCUMCKNX
NPOBEPOYHbIX PaboT, rocyaapCTBEHHON MTOrOBOM aTTecTauum).

[Mporpamma no WHGOpMaTUKE SBMNAETCA OCHOBOM [Af9 COCTaBneHus
aBTOPCKNX y4eBHbIX NporpamMm, TeMaTUYECKOro NIaHMPOBaHUSA Kypca y4YnTenem.

Llenamn  wn3syyeHmss wuHGOpPMaTMKM Ha YpPOBHE OCHOBHOro obuiero
obpasoBaHus ABNSAKOTCS:

dopmmpoBaHue OCHOB MUPOBO33peHUs, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HaAYKNM MHMOPMATUKN, OOCTUKEHUSIM Hay4YHO-
TEXHUYECKOro nporpecca u O6LWEeCTBEHHON MpaKTUKK, 3a CYET pasBuUTUSA
npegcrasneHnn o6 MHdopMauMm Kak O BaXXHEWLWEM CTpaTermYeckoMm pecypce
pasBuUTUS  JIMYHOCTW, rocyaapcTsa, obuecTBa, NOHUMaHUS ponu
MHOPMaLMOHHBIX npoLeccos, NHOPMaALMOHHBIX pecypcoB n
NHPOPMALMOHHBIX TEXHOSOIMI B YCNOBUAX LUMEPOBON TpaHcopmaLmm MHOMMX
cdep XnN3HM COBPEMEHHOIO 00LLEeCTBa;

obecneyeHne ycnosumr, CNocOBCTBYIOLMX Pa3BUTUIO anrOPUTMUYECKOTO
MbILLIEHNA Kak HeobxoauMoro ycrioBusi nNpodeccnoHanbHON OeATenbHOCTU B
COBPEMEHHOM MHGOPMaLMOHHOM obLlecTBe, npegnonaratolero crnocobHOCTb
obyvatouieroca pasbuBaTb CNoXHble 3agavn Ha 6Gonee npocTble noAasagaywu,
CcpaBHMBaTb HOBble 3aJayun C 3ajadvyamu, pellEHHbIMU paHee, onpeaensaTb waru
A8 OOCTMXKEHUS pesyrnbTaTta n Tak ganee;

dopmmpoBaHMe 1 pasBuTME KOMMETeHUun obydarowmxcs B obnactu
NCNonNb30BaHUA MHPOPMALIMOHHO-KOMMYHUKALMOHHbBIX TEXHOSMOMIK, B TOM Yucne
3HaAHUN, YMEHWMA W HaBblkOB paboTbl C WHdOpMauMen, nNporpaMmmMmpoBaHUS,
KOMMYHMKaLMN B COBPEMEHHbIX LM(PPOBLIX cpedax B YCroBusx obecneveHus
MHdOPMaLMOHHON 6e30MacHOCTU NMMYHOCTM 0ByYatoLLEerocs;

BOCMNUTaHMEe  OTBETCTBEHHOI0O M M3bUpaTenbHOr0  OTHOWIEHUS K
MHOpMaLMM C YHETOM MPaBOBbIX U 3TUYECKMX aCMeKTOB €€ pacrnpoCTpaHeHus,
CTPEMNIEHMS K MpoAosmkeHuto obpasoBaHuss B obractm WMHGOpPMaLMOHHBIX
TEXHOMOMMA U co3npaTenbHON OeATeNIbHOCTU C  MPUMEHEHWEM CpeacTB
MHGOPMALMOHHbIX TEXHOMOIMN.

NHopmaTmka B 0CHOBHOM 00LLEM 06pa3oBaHMM OTpaXkaeT:



CYLWHOCTb  WMH(OPMATUKM  KaK HaydHOW  OUCUMNIWUHBI,  U3yyaroLllen
3aKOHOMEPHOCTU npoTeKaHus n BO3MOXHOCTU aBTOMaTU3aUnn
NH(POPMaLIMOHHBIX MPOLIECCOB B Pa3fnyHbIX CUCTEMAX;

OCHOBHble  obnactm npuMeHeHus  UHQopMaTUKM, Npexae  BCero
MHOPMAaLMOHHbIE TEXHONOIMW, yNpasreHne n coumarnbHyo cdepy;

MEXOUCUMMINHAPHbLIA  XapakTep WHMopMaTMKn ”n  MHEOOPMAaLNOHHOMN
OEeATEeNbHOCTH.

N3ydeHne WMHMOpMaTUKM OKa3blBaeT CYLECTBEHHOE BIUAHWE Ha
dopMMpOBaHME MUPOBO33PEHUSA OOYyYalOLLEroCHd, €ro XMU3HEHHYIO MO3ULMIO,
3aKknagblBaeT OCHOBbl  MOHUMaHWUS  MPUHUUMNOB  (PYHKUMOHUPOBAHUA U
NCNOJSIb30BaHNA NHPOPMALMOHHBIX TEXHONOIMI Kak He0BX0OMMOro MHCTPYMEHTA
npakTuyeckn nwbon [eaTenbHOCTM M O4HOro M3  Havbonee 3HaAYUMBbIX
TEXHOSIONMYECKUX  OOCTMXKEHUW  COBpeMeHHoM  umBunusaumun.  MHorue
npegMeTHble 3HaHWA U Cnocobbl OeATerIbHOCTM, OCBOEHHble Oby4varlunmucs
npu  U3y4eHUN UHPOPMATUKKN, HaxXoOAT TMNPUMEHEHME Kak B  pamKax
obpasoBaTenbHOro npouecca npu U3yvyeHnn apyrnx npeamMeTHblx obnacrten, Tak
N B UHbIX XU3HEHHbIX CUTYyaLMUsIX, CTAHOBATCS 3HAYMMbIMU ANS (OPMUPOBaHMS
KayecTB  JIMYHOCTW, TO eCTb  OpPUEHTUpPOBaHbl Ha  dopMMpoBaHuE
MeTanpegMeTHbIX N JIMYHOCTHbIX Pe3ynbTaToB 0b6y4eHus.

OcHoBHble 3agaun ydebHoro npeameta «MHpopmaTukay — copmMmpoBaThb
y obyvatomnxcs:

NOHUMAaHWE MPUHUUNOB YCTPOMUCTBA U (PYHKUMOHUPOBAHUS OOBLEKTOB
UMJPOBOro OKPYXXeHUs, npeacTaBneHns o6 nctopum M TeHOEHUMSIX pPasBUTUS
MHdopMaTUKK Neprnoga ungposon TpaHcdopmaLmm COBPEMEHHOIO obLeCcTBa;

3HaHWS, YMEHUSA N HaBbIKM rPaMOTHOW MOCTAHOBKW 3aJad, BO3HUKAOLWMX B
NpakTU4eCcKkon OeATeNbHOCTU, AN UX peLlleHuUs C NOMOLLBbID MH(POPMaLNOHHbIX
TEXHOSIOMNA, YMEHUS U HaBblKM (POpMasniM3oBaHHOIO OMUCAHUA MOCTaBMEHHbIX
3agav;

6as3oBble 3HaHUA 06 MHMOPMAUMOHHOM MOLENUPOBAHMW, B TOM 4ucne O
MaTtemMaTM4yeCcKkoM MoAeNMPoOBaHUN;

3HaHME OCHOBHbIX aNrOPUTMUYECKUX CTPYKTYP U YyMEHUE NPUMEHSATb 3TU
3HaHUA ONs NOCTPOEHMUS anropMTMOB peLleHus 3adad no ux matemMaTuyeckum
Moaenswm;

YMEHUS N HaBblKM COCTaBMEHUS MPOCTbIX MNpOrpaMmm Mo MOCTPOEHHOMY
anropuTMy Ha O4HOM U3 A3bIKOB NPOrPaMMUPOBAHNSA BbICOKOTO YPOBHS;

YMEHUS W HaBblKM 3(PQPEKTUBHONO UNCMNOSMb30BAHUS OCHOBHbLIX TWUMOB
NpUKNagHbIX NporpaMmm (NPUNOXeHNin) odLLero HasHavyeHUss U MHPOPMaLIMOHHbIX
CUCTEM ANS peLleHns ¢ UX NOMOLLbIO NpakTUYecknx 3agad, BnageHne 6asoBbiMu
HOpPMaMu MHMPOPMALNOHHON 3TUKM W nNpaBa, OCHOBaMW WH(OPMaLMOHHOMN
©es3onacHocTK;

yMEHME rpaMOTHO NMHTEPNPETUPOBaTb pe3ynbTaThl PELUEHNA NPaKTUYECKUX
3aga4y C MNOMOLWbK WMHAPOPMALMOHHBIX TEXHOSOMMN, MPUMEHSATb MONyYeHHbIe
pesynbTaTbl B NPakTUYECKON AeATENbHOCTH.

Llenn v 3agayun umsydeHus MHGOPMATMKM Ha YpPOBHE OCHOBHOro obuiero
obpas3oBaHua OnpedensioT CTPYKTYPY OCHOBHOMO coAepxaHus ydebHoro
npegmeTa B BUAE CriefyloLmx YeTbIpeéX TEMaTUYECKNX pa3aernos:

undpoBast r(PaMOTHOCTb;



TeopeTnyeckne OCHOBbI MHGOPMATUKW;

anropuTMbl 1 NporpaMmMMpoBaHuE;

MHOPMAaLMOHHbBIE TEXHOMNOTUMN.

Ha nsyyeHne nHgopmatnkm Ha 6azoBom ypoBHe oTBoamtcs 102 yaca: B 7

knacce — 34 yaca (1 4ac B Hegento), B 8 knacce — 34 yaca (1 4ac B Hegento), B 9
knacce — 34 4aca (1 yac B Hegeno).



COOEPXAHUE OBYYEHUA
7 KINACC

LUncpoBas rpamMoTHOCTbL

KomnbloTep — yHUBepcanbHoOe YyCTPOUCTBO 00paboTKM AaHHbIX

KomnbioTep — yHUBepcasnbHOe BblYUCIUTENbHOE YCTPONCTBO, paboTatoLllee
no nporpamme. Tunbl KOMMNBIOTEPOB: NEPCOHarbHble KOMMbIOTEPbI, BCTPOEHHbIE
KOMMbIOTEpPbI, CynepkoMnbioTepbl. MobunbHble yCTponCcTBa.

OcHOBHble KOMMOHEHTbI KOMMbIOTEPA M MX HasHadveHue. [lpoueccop.
OnepaTtuMBHas ¥ [ONroBpeMeHHas namaTb. YCTpPOWCTBa BBOAA M BbIBOAA.
CeHcopHbIN BBOA, OAaTYMKM MOBUIBbHBIX YCTPOWUCTB, cpeacTtBa GuoMeTpuyeckom
ayTeHTudukaumn.

Nctopna pasBuTMSS  KOMMbIOTEPOB U NpoOrpaMMmHOro obecneyeHus.
[MokoneHus komnbloTepoB. CoOBpeMEHHbIe TEHOEHUUN PasBUTUA KOMIMbHOTEPOB.
CynepkomnbloTepbl.

[MapannesnbHble BblYUCEHUS.

[MepcoHanbHbIN KOMMNbIOTEP. [lpoLeccop U ero xapakTepPUCTUKN (TakToBas
yactoTa, paspsgHocTb). OnepatmBHaa nNamaTb. [JonroBpeMeHHass namsThb.
YcTtponctea BBoga 1 BbiBoga. O6bEM XpaHMMbIX AaHHbIX (OnepaTuBHas NaMATb
KOMMbIOTEPA, XKXECTKNIN U TBEPAOTENBHbLIA AUCK, NOCTOAHHAA NaMATb CMapTgOHa)
N CKOPOCTb JOCTYyNa Ans pasfvyHbiX BUOOB HOCUTENEN.

TexHnka 6esonacHOCTU 1 Npasuna paboTbl HA KOMMbIOTEpPE.

MporpamMmbl n AaHHbIE

MporpammHoe ob6ecneyeHne KomnbtoTepa. [lpuknagHoe nporpaMmmHoe
obecneyeHue. CuctemHoe nporpaMmmMHoe obecneyeHue. Cuctemsbl
nporpammupoBaHuns. [paBoBasi oxpaHa nporpaMm M gaHHbIX. becnnatHble w
ycnoBHo-6ecnnaTHble nporpammMbl. CBo60AHOE NporpamMMHOe obecneveHune.

®annbl 1 nanku (katanorun). MNpuHUMNBI NOCTPOEHUA (PaNSOBbLIX CUCTEM.
[MonHoe vma danna (nanku). MNyTe K danny (nanke). PaboTta ¢ annamm un
Katanoramu cpeactBaMu OnepauyMoHHOW CUCTEeMbl: CO3JaHue, KOnNupoBaHue,
nepemelleHve, nepeMMeHoBaHne n yaaneHue ¢annoB M nNanok (KaTtanoros).
Tunbl pannos. CeoncTeBa annos. XapakTepHble pa3sMepbl hansioB pasfnmnyHbIX
TUMNOB (CTpaHuUa TeKcTa, 9NeKTpoHHasa KHura, doTtorpadus, 3anncb MECHM,
BUOEOKNNN, MOSIHOMETPaXHbI dunbM). ApxmBaumsa AaHHbIX. Vcnonb3oBaHue
nporpamm-apxmsaTopoB. dannosbii MeHexkep. lMouck annos cpeacrtesamm
onepauMoHHOW CUCTEMBI.

KomMnbloTepHble BUpPYCbl U Opyrne BPpeOoHOCHble nporpaMmbl. [porpammbl
ANA 3aWmnThl OT BUPYCOB.

KomMnbloTepHble ceTtu

Ob6beanHeHne komnbioTepoB B ceTb. CeTb MIHTepHeT. Beb-cTpaHuua, Bebd-
cant. CTpykTypa agpecoB Beb-pecypcoB. bpaysep. Nonckosble cuctemsl. Nounck
WHOpMaLMM NO KNKYEBbIM crnoBaM M No  mn3obpaxeHuto. [JOCTOBEPHOCTb
MHdOpMauumn, nonyyeHHon ns MIHTepHeTa.

CoBpeMeHHble CepBUCHI MIHTEPHET-KOMMYHUKaLUNA.

CeTteBon aTukeT, 6a3oBble HOPMbl MHAOPMALMOHHON 3TUKM U NpaBa npwu
paboTe B IHTepHeTe. CTpaternn 6esonacHoro nosegeHnst B IHTepHeTe.



TeopeTnyeckue oCHOBbI MUHPOPMATUKK

UHdopmauma n nucpopmaumoHHble npouecchbl

NHdopmauna — ogHO U3 OCHOBHBLIX MOHATUA COBPEMEHHOM HaYKM.

NHdopmaumna Kak cBedeHus, npefHa3HayYeHHble Ans  BOCMpUATUS
4YenoBEeKOM, M WMH(opMaLMs Kak AaHHble, KOTopble MOryT 6biTb 06paboTaHbl
aBTOMaTU3NPOBAHHOMN CUCTEMOMN.

AnckpeTHOCTb AaHHbIX. BO3MOXHOCTb ONMcaHnsa HenpepbIBHbIX 0OBHEKTOB U
NpOLECCOB C NOMOLLbIO OUCKPETHbIX AAaHHbIX.

MHpopMaLnoHHbIE MpouecCcbl — MNpPoLecChl, CBA3aHHble C XpaHEHUEM,
npeobpasoBaHneM U nepefayven gaHHbIX.

MNMpeactaBneHue nHcpopmaumm

CumBon. Andasut. MowHocTb andasuta. PasHoobpasve A3blkoB U
andgasntoB. EcTecTBeHHble W opManbHble A3blkh. AndaBUT TEKCTOB Ha
pycckoM s3blke. [Boun4dHbIN andasuT. KonnyectBO BCEBO3MOXHbIX CIIOB
(kogoBbIX KOMOBWHaUWW) (PUKCMPOBAHHOW ANWHbI B ABOWYHOM andasuTe.
[MpeobpasoBaHne nwboro andgasuta K [BOMYHOMY. KonmyecTBo pasfivyHbIX
cnoBs (ONKCMpOBaHHOW ASIMHbI B andaBuTe onpegenéHHon MOLLHOCTN.

KogupoBaHue cvmBOIOB OOHOro andgasuTa C MNOMOLLBbIO KOAOBbIX CIOB B
apyrom andgasute, kogosas Tabnvua, gekogupoBaHue.

ABonyHbln koAd. [NpencrtaBneHne LaHHbIX B KOMMbKOTEPE KaK TEKCTOB B
ABOWYHOM and)asuTe.

MHdopMaunoHHbIn 00bEM AaHHbIX. BuT — MuMHMUManbHaa eguvHuua
Konuyectsa uHoOpMaumnm — AOBOWYHBIA  pa3pag. EovHuubl  namepeHus
MHdOpPMaLMOHHOIO 06bEMa AaHHbIX. but, 6anTt, kunobant, merabant, ruradanr.

CkopocTb nepegayn gaHHbIX. EAnHMLBI CKOPOCTU Nepedayn AaHHbIX.

KognpoBaHue TekctoB. PaBHOMepHbIM Kkod. HepaBHOMEpHbIN — KoA.
Kogupoeka ASCIl. BocbmMnbutHble KoaupoBku. [loHATME O KogMpOBKax
UNICODE. [dekoaupoBaHne cooOLleHUA C UCNOSIb30BAHNEM PaBHOMEPHOrO U
HepaBHOMeEPHOro koaa. MHGopMaLMOHHbIN OOBLEM TeKcTa.

HckaxkeHne nHdopmaumm npu nepegade.

O6Lwee npencraBneHne o LMPOBOM NpeacTaBNeHUN ayamoBu3yanbHbIX U
OPYrnX HenpepbIBHbIX JaHHbIX.

KogupoBaHue uBeta. LlBetoBble wmogenn. Mopgens RGB. [ny6uHa
KoguposaHu4. NManutpa.

PacTtpoBoe 1 BEKTOpHOE npeacTaBneHne nsobpaxenun. MNukcens. OueHka
WHOPMALMOHHOTO  O0BbEMa  rpapuyeckmx  AaHHbIX  ANS  pacTpoBOro
n3obpaxeHus.

KogupoBaHue 3Byka. PaspagHocTb 1 yactoTa 3anucu. KonnyecTBo kaHasnos
3anucw.

OueHKa KONUYeCTBEHHbIX MapaMeTpoB, CBSA3aHHbIX C MpeacTaBfieHMEM W
XpaHeHneM 3BYKOBbIX (pannos.

UHdopmaLmnOHHBbIEe TeXHOorum

TeKkcTOBbIE AOKYMEHTbI

TekcToBble OOKYMEHTbI M UX CTPYKTYPHbIE 3NeMeHTbl (CTpaHuua, absau,
CTpOKa, CroBoO, CUMBO).

TeKkcToBbIM NPOLECcCCOp — MWHCTPYMEHT CO30aHud, pedakTUpoBaHUS W
dopmaTupoBaHna TekcToB. [MpaBuna Habopa TekcTa. PegakTtupoBaHue TeKcTa.



Ceonctea cumsonos. LWpudTt. Tunbl wpudToB (pybreHble, C 3acedkamu,
MOHOLLUMPUHHBbIE). onyXMpHoe n KypcuBHOE HadepTaHume. CBoncrtBa ab3aues:
rpaHuubl, ab3auHbli OTCTYN, MHTEPBan, BblpaBHMBaHME. MapaMeTpbl CTpaHULbI.
CTtuneBoe hopmaTtmpoBaHume.

CTpyKkTypupoBaHMe WHpopmMaumMm C MNOMOLWbIO CNUCKOB UM Tabnuu.
MHoroypoBHeBble cnncku. [lobasneHne Tabnuy, B TEKCTOBbIE JOKYMEHTHI.

BctaBka nsobpaxkeHuin B TEKCTOBbIE OKYMEHTbI. OB6TekaHne nsobpaxeHunn
TeKCTOM. BkritoyeHve B TEKCTOBbIA JOKYMEHT aguarpamm, popmyr, Hymepauuu
CTPaHUL,, KONIOHTUTYIOB, CCbIFIOK N APYrMX 311IEMEHTOB.

MpoBepka npaBonucaHus. PacctaHoBka nepeHocoB. [0fiocoBon BBOA
Tekcta. OnTuyeckoe pacno3HaBaHue TekcTa. KoMnbloTEpHbIN  NepeBos.
Mcnonb3oBaHue cepBncoB MIHTepHeTa ansa obpaboTku TekcTa.

KomMmnbroTepHasa rpacduka

3HakoMCTBO C rpadudeckumn pegaktopamu. PacTpoBble  PUCYHKMW.
Mcnonb3oBaHne rpadonyecknx NnpMMUTUBOB.

Onepaumn pepakTMpoBaHus rpadudecknx oOBLEKTOB, B TOM 4uUche
undpoBbIX oTorpaduii: 3MeHeHMe pasmepa, obpeska, MOBOPOT, OTPaXEHME,
paboTta ¢ obnactamu (BblgeneHne, KONMpoBaHue, 3anueka LBETOM), KOPPEKLUUS
uBeTa, ApKOCTU N KOHTPACTHOCTMW.

BektopHas rpadmka. Co3gaHMe BEKTOPHbIX PUCYHKOB BCTPOEHHbIMM
cpeacTBamMuM TEKCTOBOrO npoueccopa unn Apyrmx nporpamm  (NpUnoXeHun).
[ob6aBneHne BEKTOPHbIX PUCYHKOB B JOKYMEHTbI.

MynbTumegumnHbIe npe3eHTauum

[MogrotoBka MynbTUMEOUWHbIX npe3eHTauun. Cnang. [Job6aeneHwe Ha
cnang TekcTta un nsobpaxeHun. PaboTta ¢ HECKONbKMMM criangamu.

[ob6aBneHne Ha cnamg ayguMoBu3yanbHbiX — AaHHbIX.  AHMMauMs.
'MnepccbInku.

8 KINACC

TeopeTnyeckme ocHOBbI UHPOPMATUKKN

Cucrembl cuucneHuns

HenosnuyMoHHble W1 NO3ULMOHHbIE CUCTEMbI  CYUCNEHUs.  And)asuT.
OcHoBaHue. PasBépHyTas dopma 3anucu uyucna. [lepeBog B OECATUYHYIO
CUCTEMY YMCEN, 3anUcCaHHbIX B APYrMX CUCTEMaX CHUCIIEHUS.

Pumckas cucrtema cumcneHums.

[Bon4yHasa cuctema cumcrneHns. MNepesog ueneix Yncen B npegenax ot 0 o
1024 B OBOWYHYIO CUCTEMY CUYUCNEHUSA. BocbMepuyHas cuctema CUYUCIIEHUS.
MepeBog 4mcen M3 BOCbMEPUYHOW CUCTEMbI B OBOWYHYIO U OECATUYHYIO
cucteMbl U obpaTHo. LecTHaguatepuyHasa cuctema cumcrneHus. MNepesog yncen
M3 WecTHaguaTepuUyHoON CUCTEMbI B ABOUYHYK, BOCbMEPUYHYD U OECATUYHYIO
CUCTEMbI U 0BpaTHO.

ApudmeTndeckume onepaumm B ABOUYHON CUCTEME CHUCTIEHUS.

AneMeHTbl MaTeMaTU4eCKOWN NOrnKu

Jlormyeckne BbICKasbiBaHUsA. Jlornyeckne 3HaYeHUs  BbIiCKa3blBAHWUN.
OrieMeHTapHble U COCTaBHble BbICKa3blBaHUSA. Jlormyeckne onepauum: «u»
(KOHBIOHKUMNSA, NOrMYecKkoe YMHOXEHUE), «unn» (OU3bIOHKUMS, Jormyeckoe



CNOXEHNE), «Hex» (norndeckoe oTpuuaHue). NpuoputeT normvyecknx onepauun.
OnpepeneHne WUCTUHHOCTU COCTABHOMO  BbICKa3blBaHWA, €CIM  U3BECTHbI
3Ha4YeHMs] WCTMHHOCTM BXOOSWMX B HEro 93fieMEHTapHbIX BbliCKa3blBaAHUN.
Jlornyeckne BblpaxkeHusi. [NpaBuna 3annucu nornyeckmnx BolpakeHuun. lNocrpoeHne
Tabnuu NCTUHHOCTM NOMMYECKMUX BbIPAXKEHNIA.

Jlormyeckne  anemeHTbl. 3HAKOMCTBO C  JIOTMY4ECKUMW  OCHOBaMWu
KoMmnbloTEpAa.

AnroputMbl U NnporpaMmmMmupoBaHue

UcnonHutenu v anroputMmbl. ANroputMmyeckme KOHCTPYKLUN

MoHsaTne anroputma. WcnonHutenn anroputmoB. AMrOpUTM Kak nnaH
ynpaBneHust UCNOMHUTENEM.

CsowctBa anroputma. Cnocobbl 3anMcu anroputma (CNOBECHbIN, B BUAE
BGrok-cxembl, Nporpamma).

AnroputTMuyeckne KOHCTPYKUMKW. KOHCTPyKUMS «cregoBaHue». JIMHEWHbIN
anroput™.  OrpaHW4YeHHOCTb  JIMHEMHbIX  anropuTMOB:  HEBO3MOXHOCTb
npegycMoTpeTb 3aBUCMMOCTb NOCre0oBaTeNIbHOCTM BbINOSTHAEMbIX 4ENCTBUN OT
NCXOOHbIX OaHHbIX.

KoHCTpyKUMA «BeTBMNeHue»: nonHasa u HenosiHasa oopmbl. BeinonHeHue un
HeBbINOSIHEHNE YCNOBUSA (MCTUHHOCTb U JIOXXHOCTb BbiCKa3blBaHWUA). [1pocTbie n
COCTaBHble YCMOBUA.

KOHCTpYKUMA «NOBTOPEHUA»: LUMKNbl C 3a4aHHbIM YUCIIOM MOBTOPEHUN, C
YyCrOBMEM BbINOMHEHUS, C NEPEMEHHON LMKNa.

PaspaboTka ans gopmanbHOro UCNONHUTENS anroputma, NPUBOASLLErO K
TpebyemoMy pesynbTaTty MNpu KOHKPETHBIX WCXOAHbIX AaHHbIX. PaspaboTka
HECNOXHbIX anropMTMOB C WCMONb30BAaHMEM LUWUKIIOB W BETBMNEHUW AN
ynpaBneHust popmMmasibHbIMU UCNONHUTENAMU, TakuMn kak PoboT, Yepenaluka,
UepTéxHuK. BbIiNnONHeHWe anroputMOB BPYYHYHO W Ha  KOMMbOTEpPE.
CuHTakcun4veckue n normyeckme owmnbku. OTKasbl.

#3bIK nporpaMmmMmumnpoBaHus

Asblik nporpammunpoBanus (Python, C++, lMackanb, Java, C#, LLUkonbHbIN
AnNropuTMmnyeckmin Asblk).

Cuctema nporpaMMuMpoBaHuNA: peaakTop TeKCcTa nporpamm, TPaHCRSTop,
oTnagyuk.

[MepemeHHas: Tun, nms, 3HadeHune. Llenble, BEWECTBEHHbLIE U CUMBOJIbHbIE
NnepeMeHHbIE.

Onepatop npuceamBaHusl. ApUdMETUYECKME BbIPAXKEHUS U MOPAOOK MX
BblyMcrieHna. Onepauum ¢ LensiMm Yncrnamum: LenovmcrieHHoe geneHme, octaTok
OT AeNneHus.

BeTtBneHna. CoctaBHble YCroBus (3annCb FOMMYECKUX BbIPAXEHUA Ha
N3y4yaemMoM A3blKke NporpamMmMmpoBaHusl). HaxoxgeHne MuHMMyma n MakcumMmyma
N3 OBYX, TPEX M YeTbIpEX uncen. PelleHne KBagpaTHOro ypaBHEHUSA, UMEIOLLENO
BeLEeCTBEHHbIE KOPHW.

[dnanoroBad oTnagka nporpaMmMm: MOLAroBoe BbINOSIHEHNE, MPOCMOTP
3Ha4YeHU BENMMYMH, OTNAA0UHbIN BbIBOA, BbIGOP TOUKM OCTaHOBA.

Linkn c ycnosuem. Anroputm EBknnga Ons HaxoxgeHus Haubonbliero
obuwero genutensa AByx HaTypanbHbIX ynicen. Pas3bueHne 3anucu HaTypanbHOro



yucna B MNO3ULMOHHOW CUCTEME C OCHOBAHWEM, MEHbLUMM UM paBHbiM 10, Ha
OTAesbHbIe LnpbI.

Lnkn ¢ nepemeHHON. ANroputMbl NPOBEPKM OENMMOCTU OOHOro LESOoro
yucna Ha gpyroe, NPoBEPKU HaTypanbHOro YMcra Ha NpPocCToTY.

O6paboTka CMMBOJIbHbIX AaHHbIX. CUMBOSbHbIE (CTPOKOBbLIE) NEPEMEHHbIE.
MocumBonbHas obpaboTka cTpok. [MogcyéT vacToTbl MOSABNEHMSI CMMBOMa B
CTpoke. BcTpoeHHble oyHKUMM ans 06paboTkn CTPOK.

AHanus anroputmoB

OnpegeneHne BO3MOXHbIX pesyrbTaToB paboTbl anroputma npyv AaHHOM
MHOXECTBE BXOAHbIX AaHHbIX, OnpeaersieHne BO3MOXHbIX BXOAHbIX OaHHbIX,
NpUBOAALLMX K JaHHOMY pe3ynbTarTy.

9 KITACC

LUncpoBas rpaMoTHOCTbL

Mmo6anbHas ceTb UHTepHeT M cTpaTternm 6e3onacHoro noBeAeHUs B
HeWn

mobanbHaa ceTb WHTepHeT. IP-agpeca yanoB. CeTeBoe XxpaHeHue
AaHHbIX. MeTogbl MHAMBMAYaANbHOMO W KOMNEKTUBHOIO pasMeLleHns HOBOW
nHpopmaumm B MIHTepHeTe. bonblune gaHHble (MHTEPHET-A4aHHbIe, B YaCTHOCTU
OaHHble coumnarnbHbIX CETEN).

[MoHATME 006 MHGopmMaunoHHoW 6e3onacHocTU. Yrpo3bl MH(OPMaLMOHHOMN
6esonacHocTu Npu paboTe B rnobanbHOM ceTn U MeTOAbl NPOTUBOLENCTBUS UM.
MpaBuna 6e3onacHon ayTeHTUuKaumn. 3awmuTta NUYHOM WHdopMauun B
NHTepHeTe. BesonacHble cTpaTernn noseneHunsa B HTepHerte. MNpeaynpexaeHve
BOBI€YEHNS B AECTPYKTUBHbIE U KPUMMHAMbHble POPMbl CETEBON aKTUBHOCTU
(kMBepbyNUHI, PULKHT 1 apyrne opmsl).

PaboTta B nHhopmaLMOHHOM NPOCTPaHCTBE

Bugbl AeATeNnbHOCTY B NHTepHeTe, NHTEPHET-CEPBUCHI:
KOMMYHWKaLMOHHbIE cepBuCbl (Mo4yToBas crnyxba, BMAeO-KOH(EepeHU-CBA3b U
Apyrue), cnpaBoudHble CnyXbbl (KapTbl, pacnucaHua W [pyrue), NoucKoBble
cnyx6bl, cnyxbbl 06HOBNEHNSA NporpaMMHOro obecneyeHnss U gpyrme cnyxobl.
CepBucbl rocygapctBeHHbix ycnyr. ObnadHble xpaHunuwa gaHHbix. Cpencrea
COBMECTHOW  pa3paboTkm  OOKyMeHTOB  (OHNauH-oduckl). [lporpammHoe
obecneyeHne kak Beb-CepBMC: OHMANMHOBbIE TEKCTOBble W rpaduyeckmne
pefakTopbl, cpeabl pa3paboTkn nporpamm.

TeopeTuyeckmne ocCHOBblI UHDOPMATUKH

MopaenupoBaHue Kak meTo No3HaHUs

Mogenb. 3apaun, pewaemMble C  MOMOLWB  MOOENMPOBaHUS.
Knaccudpumkauum mopenen. MaTepuanbHble (HaTypHble) U MHGOPMALMOHHbIE
moaenn. HenpepbiBHble W OUCKpeTHble Moaenn. MmuTtaumoHHble moaenwu.
NrpoBble mogenn. OueHka agekBaTHOCTU MOLENN MOoLenMpyeMoMy OOBLEKTY U
Luensm MoaennupoBaHus.

Tabnu4yHble mogenun. Tabnuua kak npefcTaBrieHNne OTHOLLEHMS.

Basbl gaHHbIx. OTOOp B Tabnuue CTPOK, YAOBNETBOPANOLWNX 3agaHHOMY
yCroOBWIO.



pad. BepwuHa, pebpo, nytb. OpneHTUpPOBaHHbLIE N HEOPUEHTUPOBAHHbIE
rpacpbl. OnunHa (Bec) pebpa. BecoBas matpuua rpada. [OnvHa nytu mexay
BepwmHamu rpadpa. lNonck ontumansHOro nytn B rpadpe. HayanbHas BeplivHa
(MCTOYHMK) WM KOHevyHas BeplMHa (CTOK) B OPUEHTMPOBAHHOM rpade.
BbluncneHne konuyecTsa nyTen B HanpaBfieHHOM auMKIM4yeckom rpade.

HepeBo. KopeHb, BepwunHa (y3en), nuct, pebpo (ayra) aepesa. BbicoTa
aepeBa. NMNogaepeso. NMpumepsbl ncnonb3oBaHus gepesbeB. [epebop BapnaHToB
C NMOMOLLbIO iepeBa.

[MoHATME MaTemaTudeckon mogenu. 3agadn, pellaemMble C NOMOLLbHO
MaTemMaTU4eCKoro (KOMMNbIOTEPHOTO) MOAENMPOBaHUS. OT1nuune
MaTtemaTMyeckom Mogenn OT HaTypHOM MOAENM WU OT  CIOBECHOro
(nMnTepaTypHOro) onncaHusa obbekTa.

JTanbl KOMMbLITEPHOrO MOAENMPOBAHUA: NOCTAHOBKA 3aJayu, NOCTpPoeHue
MatemaTM4yeckom Mmogenu, nporpaMmmHasl  peanusauusi, TeCcTMpoBaHue,
npoBefeHNe KOMMbIOTEPHOrO 3KCMNEPUMEHTA, aHanm3 ero pesynbTaTos,
YyTOYHEHME MOAENMN.

AnroputmMbl 1 nporpaMmmMmupoBaHue

Pa3paboTka anroputMoB U nNporpamMmm

PasbueHne 3agaym Ha noasagayvn. CoctasrneHne anropuTtMoB 1 NporpaMmm
C UCMNONb30BaHMEM BETBIMEHUM, LUMKMOB WU BCNOMOraTerbHbIX anropuTtMoB Ans
ynpaBneHust ucrnonHutenem PoboT mnu gpyrumm UCNONHUTENAMMU, TaKMMK Kak
Uepenaluka, YepTEXHUK U Apyrumu.

Tabnu4yHble BenmMymHbl (MaccuBbl). OgHOMepHbIe MaccuBbl. CocTaBneHme u
oTnagka nporpamMm, peanusyllwmx  TUMNOBble  anroputMbl  0BpaboTku
OAHOMEPHbIX YUCMNOBbLIX MacCUBOB, HA OAHOM M3 SI3bIKOB MNPOrpamMMUPOBaHUS
(Python, C++, T[ackanb, Java, C#, LUkonbHbIn AnropyutMuyecknin Asbik):
3arnosfiHeHMe 4MCrIoBOro MaccuBa CllydamHbIMKM 4YucramMu, B COOTBETCTBUMM C
doopmyrnion unu NyTém BBOAA YUCES, HAaXOXOEeHWEe CyMMbl 95IEMEHTOB MaccuBa,
NMMHEWHbIA MOWUCK 3afaHHOro 3HayYeHuss B MaccumBe, MNOACHET 3MEeMEHTOB
MaccuBa, yOoBIEeTBOPAOLWMNX 3a4aHHOMY YCITOBUIO, HAXOXAEHNEe MUHUMArbHOMO
(MakcmmanbHoro) anemeHta maccma. CopTMpoBka MaccuBa.

O6paboTka noToka OaHHbIX: BblYUCEHME KONMYECTBA, CYMMbl, CpeaHero
apuMeTMYecKoro, MMHUMANbLHOrO N MakKCUMasibHOro 3Ha4YeHUs JNEMEHTOB
nocnenoBaTenbHOCTU, YAOBNETBOPSOLWNX 3a4aHHOMY YCIOBUIO.

YnpaBneHue

YnpaBsneHne. CwurHan. O6paTHas cBs3b. [lonydeHue curHanoB oOT
LUMPOBbLIX AAaTYMKOB (KacaHusi, pacCTOAHNSA, CBETa, 3ByKa M Apyroro). Npumepsi
MCNONb30BaHUA npuHUMNa obpaTHOM CBA3M B CUCTEMax ynpaBreHus
TEXHUYECKMMN YCTPOMCTBAMM C TMOMOLbIO AaTyYMKoB, B TOM 4ucne B
pPOBOTOTEXHMKE.

Mpnmepbl poBOTU3NPOBAHHLIX CUCTEM (CUCTEMA YyNpaBreHnsa ABMKEHUEM B
TPaHCNOPTHOM CUCTEME, CBapOYHas NMHUSA aBTO3aBoda, aBTOMAaTU3MPOBAHHOE
ynpaBneHve OTONneHneMm goma, aBTOHOMHasi cucTemMa  yrpaBfeHus
TPaAHCMOPTHLIM CPEACTBOM U ApPYrne CUCTEMDI).

UHdopmaunOHHBbIEe TeXHOOorum

ANEeKTPOHHbIe Tabnuubl



[MoHATMEe 06 anekTpOHHbIX Tabnuuax. Tunbl [daHHbIX B S4Yenkax
9NEeKTpoOHHOW Tabnuubl. PepaktupoBaHve U opmaTupoBaHue Tabnuu.
BCTpoOeHHble OyHKUUKM ANst NOMCKa MakCMMyma, MUHUMYMa, CYMMbl U cpegHero
apudpmeTmyeckoro. CopTuMpoBKa [AaHHbIX B BblOEMEHHOM  OuanasoHe.
[MocTpoeHne paunarpamm (rMcTorpaMmma, Kpyrosasi [guarpamma, TodedHas
anarpamma). Beibop Tvna gnarpammbi.

[MpeobpasoBaHne  dopmyn  npu  KonuposaHun.  OTHOCUTENbHAaS,
abcontoTHasa n cMellaHHas agpecaums.

YCNoBHblE BbIMUCAEHUA B 3MEKTPOHHbIX Tabnuuax. CymmupoBaHue W
NoaCYET 3HaYeHun, oTBevalwwmx 3agaHHomy ycnosuio. Ob6paboTka 6onbLIMX
HabopOB AaHHbIX. YMcneHHoe MoaenMpoBaHue B ANIEKTPOHHbBIX Tabnuuax.

MHdopMaLnNOHHbIE TEXHONOrMn B COBPEeMEHHOM obLecTBe

Pornb MH(MOPMaUNOHHBIX TEXHOSNOrMA B PasBUTUM  3KOHOMUKM  MUPa,
cTpaHbl, permoHa. OTKpbITble 06pasoBaTenbHbIE PECYPCHI.

Mpodeccumn, cBA3aHHble € MHGOPMATUKOW U MHGOPMALMOHHBIMU
TexHonornamu: BebG-gu3anHep, nporpaMMmucT, paspaboTtumk  MOOMMbHbIX
NPUNOXEHUN, TECTUPOBLUUK, apXMTEKTOP nporpammMmHoro obecneveHus,
crneunanncT no aHanuay gaHHbIX, CUCTEMHbIA aaMUHUCTPATOP.



NMIMAHUPYEMbBIE PE3YJIbTATbl OCBOEHUA [MNPOrPAMMBbI 1O
WH®OPMATUKE HA YPOBHE OCHOBHOI'O OBLLUEIO OBPA30OBAHUA

N3ydyeHne uvHpOpMaTUKM Ha YpOBHE OCHOBHOro obuiero obpasoBaHus
HanpaBfeHoO Ha AOCTWXeHMEe OBy4aloLWMMUCA JIMYHOCTHLIX, MeTanpeaMeTHbIX U
npeaMeTHbIX pe3yribTaTOB OCBOEHUS CoaepKaHus yyebHoro npegmeTa.

JIMYHOCTHbLIE PE3YNIbTATDI

JInyHOCTHbIE pe3ynbTaTbl MMEKT HanpaBfiEHHOCTb Ha pelueHwe 3ajad
BOCNUTAHWUA, pPasBUTUA U coumnanusaumm obyyarowmxca cpencrsaMmm y4yebHoro
npegmeTa.

B pesynbtate udyvyeHus uMHOOPMATUKM Ha YPOBHE OCHOBHOro obLiero
obpasoBaHus y obyyatoweroca dygyT cdopMupoBaHbl cregyrowme NMYHOCTHbIE
pe3ynbTaTbl B YaCTK:

1) naTpuoTNYECKOro BOCNUTaHUSA:

LEeHHOCTHOE OTHOLlEeHME K OTEYECTBEHHOMY KyrbTYpPHOMY, UCTOPUYECKOMY
N Hay4YHOMY Hacneauto, NoOHMMaHue 3Ha4YeHUs1 UHPOPMATMKN KaK HaYKN B KU3HM
coBpeMeHHOro obuiecrsa, BnageHme 4OCTOBEPHON MHOpMaLMeEn O NepeaoBblX
MUPOBbIX W OTEYECTBEHHbIX [OOCTMXEHMAX B obnactn uHhopMaTukn W
MH(POPMALMOHHBIX TEXHOSOMMIA, 3aUHTEPECOBAHHOCTb B HayYHbIX 3HAHUAX O
uMcpoBomn TpaHcdopMaLnm COBPEMEHHOIO OOLLECTBA;

2) nyXOBHO-HPABCTBEHHOro BOCNUTaHUA:

OpueHTaumMss Ha MoparbHble LEHHOCTM UM  HOPMbl B  CUTyauusax
HpPaBCTBEHHOro Bbl6opa, roTOBHOCTb OLEHMBaTbL CBOE MOBeAEeHME N NOCTYMKK, a
TaKkKe MNOBeAEHWEe W MOCTYNKM OpYyrux ngerd ¢ No3vuMm HPaBCTBEHHbIX U
NpaBOBbIX HOPM C YYETOM OCO3HaHMSA MNOCNEACTBUIA MNOCTYMKOB, aKTUBHOE
HenpusaTMe acoumanbHbIX MOCTYNKOB, B TOM yncne B MIHTepHeTe;

3) rpaxxgaHCKOro BOCNUTaHUA:

npeacTaBneHne O coumanbHbIX HOpMax W npasunax MEXIUYHOCTHbIX
OTHOLLUEHMA B KOMSEeKTMBe, B TOM 4ucne B couunanbHblXx coobliecTBax,
cobnogeHe npasun 6e3onacHOCTUM, B TOM 4UCfe HaBblkoB 6He3onacHoro
noBegeHnss B MWHTEPHET-cpede, rOTOBHOCTb K pa3HOOOpa3HOM COBMECTHOW
AEATENbHOCTU MNPU BbIMNOMHEHMM Y4eBHbIX, NO3HaBaTENbHbIX 3a4ay, COo3daHuu
y4yebHbIX MNPOEKTOB, CTpeMsieHMe K B3auMOMOHUMaHWIO U B3aMMOMOMOLLN B
npouecce aTon y4ebHOM OesATenbHOCTU, FOTOBHOCTb OLEeHMBaTb CBOE NoBeneHne
M NOCTYMKM CBOWX TOBApULLEN C MO3ULUM HPABCTBEHHbLIX WU MPaBOBbIX HOPM C
Y4YETOM OCO3HaHMA NOCNEeaCTBUN NOCTYNKOB;

4) UeHHOCTEeN Hay4YHOro No3HaHus:

chopMUPOBAHHOCTb MMPOBO33PEHYECKNX npeacTaBneHnin 006
MHdopMaL MK, NHPOPMALMOHHBIX Npoueccax U MHPOPMALMOHHBIX TEXHOSOrUSX,
COOTBETCTBYIOLUNX COBPEMEHHOMY YPOBHIO pPa3BUTUS Haykm U O6LLECTBEHHOW
NpaKkTUKN 1 cocTaBnsaoLWwmMx 6a3oBy0 OCHOBY A1 MOHUMAHUSA CYLLHOCTU Hay4YHOWN
KapTUHbI MUPa;

UHTepeCc K OOy4yeHuo M nosHaHuto, NbO3HATENbHOCTb, FOTOBHOCTb U
CMOCOBOHOCTL K camoobpa3oBaHMO, OCO3HAHHOMY BbIDOPY HarnpaBfEeHHOCTU W
YPOBHSI 00y4eHus B fanbHenLWeMm;

OBriageHne OCHOBHbIMM HaBblkamMu WCCefoBaTesNIbCKON OeATeNbHOCTH,
YCTaHOBKa Ha OCMbICIIEHMe onbiTa, HabnwaeHUn, NOCTYNKOB W CTPeEMIIeHue



COBEpLUEHCTBOBATb MyTU [OOCTWXKEHUS WHAMBUAOYANbHOMO W KOSNEKTUBHOIO
Gnaronony4uns;

ChopMUPOBAHHOCTbL MHAOPMALMOHHOM KYNbTypbl, B TOM YUCII€ HaBbLIKOB
camocToATeNbHOM paboTbl C y4ebHbIMM TEKCTaMW, CNpPaBOYHOM NUTEpaTypon,
pa3HoobpasHbIMK cpeacTBaMy MHAOPMALMOHHBIX TEXHOMOMIN, a TakKe YMEHMUS
CaMOCTOATENbHO  onpefensTb  uenu CcBoero  obyyeHus, CTaBuTb U
dopmynupoBaTb And cebst HOBble 3agadUnm B ydébBe M nosHaBaTeNbHOM
OeATerlbHOCTN, pas3BuBaTb MOTMBbI W WHTEPecbl CBOEW MO3HaBaTerlbHOM
AeATerbHOCTY;

5) dbopmupoBaHuA KynbTypbl 340POBbA:

OCO3HaHME LEHHOCTM >KMU3HW, OTBETCTBEHHOE OTHOLWIEHME K CBOEMY
300pOBbLI0, YCTaHOBKa Ha 340pOBbli 00pa3 >XM3HM, B TOM 4MCrie U 3a CYET
ocBoeHust u cobniogeHna TpeboBaHui 6Ge3onacHoM 3JKcnnyataumm CpeacTs
NHAOPMALMOHHBIX U1 KOMMYHUKALMOHHBIX TEXHOMOMUN;

6) TpyaoBOro BOCNUTaHUA:

WHTEpeC K MpaKTU4ecKoMy u3y4eHuto npodpeccmin n Tpyga B cepax
npodeccruoHasnbHoOn AesaTenbHOCTH, CBSA3aHHbIX C NHGOpMaTUKON,
nporpaMmmMmpoBaHneEM M MHEPOPMAUNOHHLIMU TEXHOMOMMAMWU, OCHOBAHHLIMU Ha
OOCTMXKEHUSX HaYKU MHPOPMATUKN U HAYHHO-TEXHUYECKOro Nporpecca;

OCO3HaHHbIM  BbIBOP UM NOCTPOEHME UHAMBUAOYASNTbHOW  TPaeKTopuu
obpa3oBaHMUs W >KMU3HEHHbLIX MNSIAHOB C YYETOM NUYHbIX U OBLECTBEHHbIX
WHTEpPEeCOB N NOTpebHoCTEN;

7) 3KONOrn4yeckoro BOCNUTaHUA:

OCO3HaHMe rnobanbHOro Xxapakrtepa 3KOoNormyecknx npobnem m nyten mx
peweHns, B TOM 4UCNe C YYETOM BO3MOXHOCTEN WHPOPMALNOHHBIX W
KOMMYHWKaLMOHHbBIX TEXHOMOIMNI;

8) apantaumm oOyvawwerocA K U3MEHAKLWUMCA YCNOBUAM
couuanbHOU U NpUpPOAHON cpeabl:

OCBOEHME 00y4valLWMMUCH COLMarnbHOMO OnbiTa, OCHOBHbLIX COUManbHbIX
porien, COOTBETCTBYHOLWMX Beaylen OesaTenbHOCTU Bo3pacTa, HOPM W npaBun
obulecTBEHHOrO noBedeHusi, opM coumanbHOM XKU3HM B rpynnax wu
coobuliecTBax, B TOM YUCIEe CYLLECTBYHOLLMX B BUPTYaribHOM NPOCTPaHCTBE.
METAMPEOMETHbIE PE3YJIbTATbI

MeTanpegMeTHble pe3ynbTaTbl OCBOEHWUSI MporpamMmmbl MO MHOpPMaTUKe
oTpaxaloT OBMafeHue  yHuBepcanbHbIMWU  y4ebHbIMM  OeNCTBUSAMUM  —
no3HaBaTeNbHbIMWU, KOMMYHUKATUBHBLIMUW, PEFYNSTUBHLIMM.

NMo3HaBaTenbHble yHUBepcarnbHble y4eOHble AenCcTBUs

Ba3oBble nornyeckme AevCcTBUA:

yMEeHne onpenensitb MNOHATUS, co3gaBaTb 0000LieHMs, ycTaHaBnuBaTb
aHanoruu, KnaccuuunpoBaTb, CaMOCTOATENbHO BbiGUpaTb OCHOBaHUSA WU
KpuTepun ans knaccmdukaumm, yctaHaBsnmBaTb NPUYNHHO-CNEACTBEHHbIE CBA3MN,
CTPOUTb JIOrMYECKME pacCyXaeHus, nenatb YMO3ak/ueHusi (MHOYKTUBHbIE,
AeOyKTUBHbIE U NO aHanorum) 1 BbIBOAbI;

yMEHMEe co3gaBaTb, NPMMEHATb M Npeobpas3oBbiBaTb 3HAKM U CUMBOSbI,
MOZENN N CXeMbl ONS pelleHnst y4eOHbIX 1 No3HaBaTeNbHbIX 3a4ay;



caMoCToATENbHO  BbIOMpaTb  cnocob®  peweHus  yyebHoOW  3agaun
(cpaBHMBaTb  HECKONbKO  BapuaHTOB  pelleHusi, BblbupaTb  Hambornee
NOAXOASALLMI C YY4ETOM CaMOCTOATENBHO BblAEMNEHHbIX KpUTEPUEB).

Ba3oBble nccnepoBaTtenbCcKue 4EUCTBUA:

dopmynupoBaTb BOMPOCHI, PUKCUPYIOLIME pa3pbiB MeXay pearnbHbIM Wt
XenaTenbHbIM  COCTOSIHMEM  cUTyauuu, o0ObekTa, W  CaMOCTOATESbHO
yCTaHaBnuBaTb MCKOMOE U AaHHOE;

oueHuBaTb Ha MNPUMEHUMOCTb W  OOCTOBEPHOCTb  UHJOpPMaLMIO,
NoJSTy4eHHY0 B XO4€e nccreaoBaHus;

NPOrHO3MpoBaTb BO3MOXHOE AalibHeNlee pa3BuTmMe npoueccoB, cObbITUI
N UX NOCNEeACTBUS B aHANOMMYHbIX UM CXOAHbIX CUTyauusX, a Takke BblABUraTb
npeanosnioxeHnsi 06 Nx pasBnTUN B HOBbIX YCIOBUSIX U KOHTEKCTaX.

PaboTa ¢ nHcpopmaumen:

BbISABNATL AeddUUNT UMHpOPpMaLMK, OaHHbIX, HEOBXOANMbBIX OMs peLleHus
nocTaBfieHHOW 3aJauu;

NPUMEHATb pasnnyHble MeToAbl, MHCTPYMEHTbI U 3anpocbl NpU Moucke u
otbope vHopmMauum unn OaHHbIX U3 UCTOYHUKOB C YYETOM MNPEasIOKEHHOM
y4yeOHOWM 3a4a4vm 1 3aaHHbIX KPUTEPUEB;

BblbupaTb, aHanuMsanpoBaTb, CUCTEMATU3UPOBATb W WHTEpPNpeTUpoBaTb
MHOpPMaLMIO pasfnyHbIX BUOOB 1 (hOpM NpeacTaBneHus;

camMocToATenbHO BblbupaTb  ONTMManbHyld dOopMy npeacTaBrieHns
MHOpMaLMM N UNAKCTPUPOBATL pellaemMble 3a4ayn HECNOXHbIMKM CXemMaMu,
anarpamMmmMamu, MHOW rpadoMKkon N nx KOMOMHaUnaMu;

oueHMBaTb HaAEXHOCTb MHGOpPMauun MO KpUTEPUAM, NpPeasIoKEeHHbIM
yymTenem unm copmMynnpoBaHHbIM CaMOCTOATENbHO;

3(PPEeKTUBHO 3aNOMUHATL U CUCTEMATU3NPOBATL MHGOPMALUIO.

KoMMyHuKaTUBHbIE YHUBepcarnbHble y4eOHble AeUCTBUA

Oo6LweHwe:

COMOCTaBMATb CBOU CYXOEHUS C CY>KAEHUAMU APYrMx y4acTHUKOB guanora,
obHapyxuBaTb pasnuyve n CXOACTBO NO3ULUIA;

ny6rnyHo npeacTaBnsTb pesynbTaThbl BbIMOMHEHHOIO onbITa
(akcnepumeHTa, uccrnenoBaHust, NPoeKTa);

camMoCToATeNbHO BbIGUpaTb opmaT BbICTYNNIEHUA C  Y4ETOM 3ajad
npeseHTaunm n ocobeHHoCTen ayanTopun U B COOTBETCTBUM C HUM COCTaBNATb
YCTHblE W TMWUCbMEHHbIE TEKCTbl C WUCMOMb30BaHMEM  UNNIOCTPATUBHbIX
mMartepuaros.

CoBMecTHas AeATeNbHOCTb (COTPYAHUYECTBO):

NOHMMAaTb N UCMNOSb30BaTh NPeUMyLLLeCTBa KOMaHAHOM U MHANBUAYANbHOM
paboTbl NpM peLleHUn KOHKPETHOW npobnembl, B TOM 4uCrie npu cos3gaHum
MHOPMAaLMOHHOIO NPOAYKTA;

NPUHUMATbL Leflb COBMECTHOM MH(OPMaLMOHHON AeATENbLHOCTU o cbopy,
obpaboTke, nepepadve, dopmanusaumm MHpopMauuKn, KOSNEKTUBHO CTPOUTb
OENCTBMA NO €€ [OOCTMXKEHUIO: pacnpefenatb ponu, [AoroBapuBaTbhCs,
obcyxaaTb npoLecc v pesynbTat COBMECTHOW paboThl;



BbINOSTHATL CBOK 4acTb paboTbl C MHpOopMaumen mnm MHPOPMaLNOHHBLIM
NPOAYKTOM, OOCTUrasi Ka4eCTBEHHOro peayribTarta no CBOEMY HarnpasfieHUIo n
KOOPAMHNPYSI CBOW OENCTBUS C OPYTMMWN YfieHaMU KOMaHAbl;

oLeHMBaTb Ka4eCcTBO CBOEro Bknaga B obwmin MHOPMaLNOHHbLIA NPOaYKT
no  KpUTEPUSM, CaMOCTOATENBbHO  C(POPMYNUPOBAHHBIM  Y4aCTHUKaMu
B3aUMOJENCTBUS;

cpaBHMBaTb peaynbTaTbl C UCXOAHOW 3ajaden M BKNag Kakaoro ureHa
KOMaHObl B AOCTUXEHME pesynbTaToB, pasgenatb cdepy OTBETCTBEHHOCTU WU
NPosiIBNATbL TOTOBHOCTb K NPeaoCcTaBfIEHUIO OTYETA Nepes rpynnomu.

PerynsatuBHble yHuBepcanbHble y4eOHble AenCcTBUSA

CamoopraHusauums:

BbISIBNIATb B XXU3HEHHbIX M y4ebHbIX cuTyauumax npobnembl, Tpebywowme
peLLeHns;

OPMEHTMPOBATLCA B pasfMYHbIX Noaxodax K MNPUHATUIO  peLleHui
(MHAMBMAyanbHOE NPUHATUE PELUEHUI, NPUHATNE PELLEHN B rpynne);

CaMOCTOATENTIbHO COCTaBNATb anropuTM peLlleHnsa 3agadv (Unv ero 4acTb),
BblGupaTb cnocob peleHns yuebHon 3agaym ¢ yH4ETOM MMEKLLMXCHA PECYPCOB U
COBCTBEHHbBIX BO3MOXHOCTEN, aprymeHTMpoBaTb Mpeanaraemble BapuaHThbl
peLleHnn;

COCTaBNATb NNaH AencTBUiA (NNaH peanusauun HamMevyeHHOro anroputma
peLLeHnst), KOPPEKTUPOBaATb MNPEASIOKEHHbIN anroputM C Y4ETOM MNOSyYEHMUS
HOBbIX 3HaHW 06 N3y4yaeMoM OOBHEKTE;

genatb BbIOOp B YCMOBMSX MPOTUBOPEYMBON WHGoOpMaumm un 6paTb
OTBETCTBEHHOCTb 3a peLUeHune.

CamokoHTponb (pednekcus):

BnageTb cnocobamm CaMOKOHTPOSISi, CaMOMOTMBaLMN N pednekcnm;

AaBaTb OLEHKY CUTyaumm n npeanaratb nnaH eé n3aMeHeHus;

YyYMTbIBaTb KOHTEKCT M NpeaBuaeTb TPYLHOCTU, KOTOPbIE MOrYT BO3HUKHYTb
npu peweHun yy4ebGHOM 3agauun, aganTupoBaTbh peLleHne K MEHSLWMMCS
obcToaTenbCcTBaAM;

OObACHATL  NPUYUHBbI  OOCTUMXKEHUST  (HEQOCTUMXKEHWUS)  pe3ynbTaToB
MHPOPMALMOHHON OeATeNbHOCTW, gaBaTb OUEHKY NpUOBpPEeTEHHOMY OnbITY,
yMeTb HaxXo4uTb NO3UTUBHOE B MPOM3OLLEALLEN CUTYaLMK;

BHOCUTb KOPPEKTMBbLI B AEATENbHOCTb HAa OCHOBE HOBbIX OBCTOATENbLCTB,
N3MEHUBLUNXCS CUTYaLMN, YCTAaHOBIEHHbIX OLLIMOOK, BO3HUKLLNX TPYAHOCTEN;

OLeHMBaTb COOTBETCTBME pe3ynbTaTta Lefnin 1 YCroBUsIM.

AMoUMOHaNbHbIA UHTENNEKT:

cTaBuTb cebss Ha MecTO [Apyroro 4ernoseka, MNOHUMaTb MOTUBbLI U
HamepeHus Opyroro.

MpuHaTUe cebs n apyrux:

0CO3HaBaTb HEBO3MOXHOCTb KOHTPONMPOBaTb BCE BOKPYr AaXKe B YCrOBUSAX
OTKPbLITOro AocTtyna K nobbiM 06bEMamM MHpopMaLuu.

NMPEOMETHbDIE PE3YJIbTATDI



K KoHuy obyyeHns B 7 Knacce y obyvatoulerocsa 0OyayT cdopMmpoBaHbI
cnefyoowme yMeHus:

NOSAACHATb Ha npymepax CMbICI MNOHATUN «NHpopMaLms»,
«MHMOPMALMOHHLIA  npoueccy, «obpaboTka MHMoOpMauun», «XpaHeHue
MHopMaLmny, «nepegada nHopmaLmny;

KogupoBaTb M AeKoaupoBaTb COOOLEeHWss MO 3adaHHbIM  MpaBuiam,
AEMOHCTPMPOBaTb NMOHUMAHME  OCHOBHbIX  MPWUHLUUMNOB KOANPOBaHNSA
MHdOpMaLMK pasnMyHoOn Npupoabl (TEKCTOBOW, rpacomnyeckon, ayamo);

CpaBHMBaTb AfIMHbI COOOLLEHUIN, 3anucaHHbIX B pasfiMyHbIX andasuTax,
onepupoBaTb efuHuLaMU U3MepeHus MHpopmauMoHHOro obbémMa 1 CKOpPOCTH
nepegadv JaHHbIX;

OoUeHMBaTb U CpaBHUBATb pa3Mepbl TEKCTOBbIX, rpaduyeckmx, 3BYKOBbIX
drannos n BMaeodansos;

NPUBOANTL MNPUMEPbI COBPEMEHHbIX YCTPOWCTB XpaHEHUs U nepefayu
MHdOpMaLMN, CpaBHMBATD UX KOSTMYECTBEHHbIE XapaKTEePUCTUKW;

BblAENATb OCHOBHbIE 3Tanbl B UCTOPMM U MOHUMATb TEHAEHUUN PasBUTUS
KOMMbIOTEPOB M NPOrpaMmMHoOro obecnevyeHus;

nonyyaTtb W UCNOMb30BaTb  WMH(OpMaLMIO O  XapakTepucTukax
NnepcoHanbHOro KoMMbkOTEPA W €ro OCHOBHbIX 3remMeHTax (npoueccop,
onepaTtnBHasa NamsTb, AOSITOBPEMEHHAs NaMsATb, YCTPOMUCTBa BBOA4A-BbIBOAA);

COOTHOCUTb XapaKTePUCTMKN KOMMbIOTEPA C 3agadamu, pellaeMbiMu ¢ ero
NMOMOLLbIO;

OPUEHTUPOBATLC B UepapxXMyeckon CTPyKType {annoBon CUCTEMBI
(3anucbiBaTb nonHoe wmms hanna (katanora), nyTb K dhanny (katanory) no
NMerLLEMYCA ONUCaHUD annoBon CTPYKTYPbl HEKOTOPOro MHGOPMAaLMOHHOIO
HocuTens);

pabotaTb C annoBOM CUCTEMOM MEPCOHANbHOrO KoMMbkoTepa C
ncnonb3oBaHMEM  rpaduyeckoro uHTepdenca, a WMEHHO: co3aaBaThb,
KonupoBaTb, NepeMellaTb, MepenMeHOBbIBaTb, YAanaATb M apXuBUPOBaTb
dannbl 1 KaTanorun, UCnonb3oBaTb aHTUBUPYCHYIO NpOrpamMmy;

npeacTasnsTb pesynbTaThbl cBoeM AeATENbHOCTH B BUAE
CTPYKTYPUPOBAHHbBIX  UIIMIOCTPUPOBAHHBIX  JOKYMEHTOB,  MYNbTUMEOUMHbIX
npeseHTauunu;

nckatb MHgopmaumio B VIHTepHeTe (B TOM 4ucre, NO KNYEeBbIM CroBam,
Nno wn306paxeHuto), KPUTUYECKM OTHOCUTLCA K HaWAEHHOW WHGOopMaLmn,
OCO3HaBasi OMacHOCTb And JIMYHOCTM UM obuwecTBa pacnpocTpaHeHus
BPeOOHOCHOM  MHGhopMaLmu, B TOM  4uUCre  OKCTPEMUCTCKOrO U
TePPOPUCTUYECKOrO XapakTepa;

NOHUMaTb CTPYKTYpY agapecoB Beb-pecypCos;

MCNoNb30BaTb COBPEMEHHbLIE CEPBUCHI MHTEPHET-KOMMYHUKALWI;

cobniogaTtb TpeboBaHus HGesonacHoW akcnnyaTaumMm TeXHUYECKUX CPeacTs
NH(POPMALMOHHBIX U KOMMYHUKAUMOHHbLIX TEXHONOrMm, cobnogaTb CeTeBOon
aTuKeT, 6asoBble HOPMbl MHMOPMALMOHHOM 3TUKM W npaBa npu paboTte C
NPUOXEeHUSIMN Ha NobblX ycTporcTBax U B VIHTepHeTe, BbiOMpaTh 6e3onacHble
cTpaTernu noBefeHns B ceTu;



NPUMEHATb MeTOoObl I'IpO(bl/IﬂaKTMKVI HEeratTMBHoro BJIMAHNA CpeacTB
I/IHCbOpMaLI,I/IOHHbIX n KOMMYHUKaLMOHHbIX TEXHONOormm Ha 300poBbE
nonb3oBaTern4 .

K KoHuy obyyeHumss B 8 knacce y obyuvarouweroca Oyayt cdopmupoBaHbl
cnegywwme ymeHus:

MOACHATL Ha  NpuMepax  pasnuuna  Mexagy  NO3UUMOHHbIMA U
HEeNO3ULUMOHHBIMU CUCTEMAMM CHUCTIEHUS;

3anucblBaTb M cpaBHMBaTb uenble vncna ot 0 go 1024 B pasnnyHbIX
NMO3ULMOHHBIX CUCTEMax cuymucrneHus (C ocHoBaHuamu 2, 8, 16), BbINOSHATb
apudmMmeTrnyeckme onepaumm Hag HUMMU;

pacKpbiBaTb CMbICIT MOHATUA «BbICKa3blBAHUEY», «JflOorMyeckasi onepauusi»,
«J10rM4yeckoe BblpaKeHne»;

3anucbiBaTb JIOMMYECKNE BbIPAXEHUA C UCNOMb30BaHWEM OU3BLHOHKLUN,
KOHBIOHKLUMM U OTpULaHNA, onpeaensTb UCTUHHOCTb FIOMMYECKUX BbIPaXKEHUN,
€CNN M3BECTHbl 3HAYEHUS UCTUHHOCTU BXOASALLNX B HEMO NEPEMEHHbIX, CTPOUTb
Tabnuubl ICTUHHOCTU ANS NOTMYECKUX BbIPaXEHUN;

packpbiBaTb CMbICIT MOHATUN «UCMONHUTENDY, «anropuTMy, «nporpaMmma,
MOHMMAsN pasHULy Mexay ynoTpebneHnem 3TMx TEPMUHOB B OObIAEHHON peyn U
B MH(pOpMaTHUKE;

onucbiBaTb anroputM pelleHust 3agadn pasnuyHbiMu cnocobamu, B TOM
yucne B Buae 6nok-cxembl;

COCTaBNATb, BbINOMHATL BPYYHYD M HA KOMMNbIOTEPE HECOXHblEe
anropuTMbl  C  UCMOMb30BaHWEM BETBMEHUA W UMKNOB ANS  yrpaBieHus
NCNONHUTENAMU, TaknMKM kak PoboT, Yepenalwlka, YepTéxHUK;

MCNONb30BaTb KOHCTAHTbl U MEPEMEHHbIE PA3fIMYHbIX TUMOB (YUCIOBbIX,
NIOrMYECKMX, CUMBOJTbHBIX), @ TaKKe CoAepXallne UX BblpaKeHUs, CNONb30BaTb
oneparop npucBanBaHus;

ncnonb3oBaTb Npu pa3paboTke NporpaMmm forM4yeckme 3HadveHusd, onepaumm
N BbIPAXXEHNSA C HAMMU;

aHann3npoBaTb MNPenNIOXKEHHbIE anropuTMbl, B TOM 4uCre onpenensThb,
Kakne pesynbTaTbl BO3MOXHbI NPX 3a4aHHOM MHOXECTBE UCXOAHbIX 3HAYEHUI;

co3gaBaTtb W OTNaxuBaTb MporpamMMbl Ha OAHOM U3 A3bIKOB
nporpammupoBanns  (Python, C++, [lackanb, Java, C#, LUkonbHbIN
ANroputMmMYecknin  Asbik), peanunsylowmne HECNOXHble anroputMmbl 06paboTku
YMCMNOBbLIX AAHHbLIX C WCMOMNb30BaHMEM LMKMOB W BETBMEHUN, B TOM 4uCIe
peanusytoime NpoBepKy AeNMMOCTN O4HOMO LIENOro Yicna Ha gpyroe, npoBepKy
HaTypanbHOro Yncna Ha NPoCcTOoTY, BblAeNeHus umdp n3 HaTypanbHOro Yncna.

K koHUy obydeHna B 9 knacce y obyvatwuweroca 6yayt chopMmpoBaHbl
cregyloLne yMeHus:

pa3bvBaTb 3agayM Ha noAasagayun, COCTaBNATb, BbIMOMHATL BPYYHYKO U Ha
KOMMbIOTEPE HECIOXHblE anropuTMbl C UCMONb30BaHNEM BETBMNEHUN, LUKIOB U
BCMOMOraTenbHbIX anropuTMOB ANs ynNpaBreHUst UCMNOMHUTENSMU, TakKUMU Kak
PoboT, Yepenaluka, YepTéxHuUK;

COCTaBNATb M OTNaxuBaTb MpoOrpamMMbl, peanuayllmne  TUNoBble
anroputmbl 06paboTKkM YMCMOBLIX MNOCNeAoBaTENIbHOCTEN WM OLHOMEPHbIX



YMCNOBbLIX MAccuBoB (MOUCK MakCMMYMOB, MUHMMYMOB, CYMMbl MW KONMYeCTBa
SMIEMEHTOB C 3aaHHbIMW CBOMCTBAMM) HA OQHOM U3 A3bIKOB NPOrpamMMmnpoBaHus
(Python, C++, IMackane, Java, C#, LLUkonbHbIn ANroputMnyecknin Asblk);

pacKpbiBaTb CMbICIT MOHATUIA «MOAENb», «MOAENUPOBaHMEY», onpeaensaTb
BMObl MOAENENW, OueHMBaTb ageKkBaTHOCTb MOAENN MOOENMPYEMOMY OOBLEKTY U
Luensam MoaennupoBaHus;

ncnonb3oBaTh rpadbl U AepeBbA AN MOOAENMPOBAHMA CUCTEM CETEBOWN U
nepapxnyeckomn CTPYKTypbl, HAXOAUTb KpaTyanLwmin NyTb B rpade;

Bolbupatb cnoco® npeacrtaBneHMss  AaHHbIX B COOTBETCTBUM C
noctaBfieHHoM 3agaden (Tabnuubl, cxembl, rpadukn, guarpammbl) C
NCMNONb30BaHNEM COOTBETCTBYHOLLNX MPOrpaMMHbIX CpeacTB 06paboTkM AaHHbIX;

NCrNonNb3oBaTb 3MEKTPOHHblIe Tabnuubl Ana obpaboTkn, aHanusa u
BU3yanusaumm YMUCroBbIX OaHHbIX, B TOM 4MCIE€ C BblAeNeHnemMm auanasoHa
Tabnuubl 1 ynopsigounBaHnemM (COPTUPOBKOM) €ro 3fIEMEHTOB;

co3gaBaTtb W MNPUMEHATb B 3MEKTPOHHbIX Tabnuuax dopMynbl  4nd
pacyéToB C WUCMOMb30BAaHMEM BCTPOEHHbIX apuUPMEeTUHECKUX  PYyHKLUN
(cymmnpoBaHMe M NOACYET 3HAYEHWW, OTBeYarLWMx 3agaHHOMY YCHOBWUIO,
cpegHee apumeTmnyeckoe, NOUCK MakCMMarbHOro U MMHUMAarIbHOrO 3Ha4YeHus ),
abCconTHON, OTHOCUTENBHOW, CMELLaHHOW agpecaunu;

NCNonb30BaTh 3MNEKTPOHHbIE TabnMUbl ANS YMCNEHHOrO0 MOAENNPOBaHUS B
NPOCTbIX 3a4a4vax U3 pasHblX NpeaMeTHbIX obnacTten;

ncnonb3oBaTb  COBPEMEHHbIE  MHTEpHeT-cepBuCcbl (B TOM  4ucne
KOMMYHWKALUMOHHbIE CEPBUCLI, OONadHble XpaHunuwia AaHHbIX, OHMaWH-
nporpaMmmbl (TEKCTOBbIE U rpaduyeckme penaktopbl, cpeabl paspaboTkn)) B
y4yebHOM 1 noBCegHEBHOW OEATENBHOCTMU;

npuBOAMTL MPUMEPbLI MCMNOMb30BaHUA TFE€OUHAOPMALMOHHBLIX CEPBUCOB,
CEpPBUCOB roCyAapCTBEHHbIX ycnyr, obpasoBaTenbHbiX cepBucoB VHTepHeTa B
y4yebHoM 1 noBCceaHEBHOWN OEATENBHOCTMU;

ncrnonb3oBaTb  pasnuyHble cpeacTBa  3alMTbl  OT  BPEO4OHOCHOro
nporpammMHoro obecneveHusi, 3awuwiaTb MNEepcoHanbHy WHGopMaumo OT
HeCaHKLUMOHMPOBAHHOIO AOCTyNna M ero nocneacTBuin (pasrnaweHusi, NogMEHbI,
yTpaTbl [OaHHbIX) C YYETOM OCHOBHbIX TEXHOMOMMYECKUX U CcoumanbHo-
MCUXOMNOMMYECKNX acCneKTOB MCMNonb3oBaHuA cetn WMHTepHeT (ceTeBas
aHOHUMHOCTb, UMGPOBON Ccrea, ayTeHTUYHOCTb CYOBLEKTOB U pPeCcypcCos,
OMacHOCTb BPEAOHOCHOro Koaa);

pacno3HaBaTb MNOMbITKM W Npeaynpexgartb BoBrevyeHne ceba u
OKpYXXaloLnMX B OECTPYKTUBHbBIE U KPUMUHAmNbHblIE POPMbl CETEBOM aKTUBHOCTU
(B TOM 4ncne KM6epbynnuHr, ULLINHT).



TEMATUYECKOE NMNIAHUPOBAHUE
7 KINACC

KonuyecTtBO 4yacoB

ONEeKTPOHHbIe

Ne HaumeHoBaHue pa3aenoB u K 0 (uncppoBblie)
n/n TeM nporpamMmmbl Bcero ongoanb'e pgKquecxwe oGpasoBaTtenbHble
paboTbl paboTbl pecypcbl
Paspgen 1. UudpoBas rpaMoOTHOCTb
Komniotep — y Bubnuoteka LIOK
1.1 YHMBEPCATbHOE YCTPOUCTBO 2 hitps://m.eds00.ru/7f41646e
06paboTkM AaHHbIX — '
bubnuoteka LJOK
1.2 Mporpammb: v AaHHbIe 4 https://m.edso0.ru/7f41646e
1.3 KomnbloTepHble ceTu 2 Bubrnoreka LIOK
' https://m.edso0.ru/7f41646e
Ntoro no pasgeny 8

Pa3nen 2. TeopeTnyeckme oCHOBbI MH(pOpMaTUK
NHdopmaunsa n

Bubnnoteka LJOK

2.1 MHOPMaLIMOHHbIE NPOLIECChI 2 https://m.edso0.ru/7f41646e
50 MpencraBneHue 9 Bubnnoteka LJOK
NHopmaLmm https://m.edso0.ru/7f41646e
NToro no pasgeny 11
Paspgen 3. UHdopmaLUOHHbIE TEXHONOIMUN
3.1 TekcToBble AOKYMEHTbI 6 1 Bubnmorexa LIOK
https://m.edsoo.ru/7f41646e
Bubnnoteka LJOK
3.2 KomnetoTepHas rpacpuka 4 https://m.edsljo.ru/7f41646e
33 MynbTMeannHbIE 3 1 Bubnuoteka LJOK

npe3eHTauunn

https://m.edsoo.ru/7f41646e




NToro no pasgeny
Pe3epBHOE BpeMms

13

OBLWEE KOJINYECTBO YACOB IO
NMPOrPAMME

34



8 KITACC

KonuyectBO 4yacoB

ONEeKTPOHHbIe

Ne HanmeHoBaHue pa3genoB u K n (uncppoBblie)
n/n TeM NporpamMmmbil Bcero ongoanb'e pGaKTqucme obpasoBaTtenbHble
paboTbl paboTbl pecypchbl
Paspgen 1. TeopeTtnyeckne ocHoBbl MHOPMATUK
Bubnnoteka LJOK
11 Cuctemel cumcrexms 6 1 https://m.eds00.ru/7t418516
1 OrneMeHTbl MaTeMaTUYECKOM 6 1 Bubnnoteka LJOK
' NOrnKn https://m.edso0.ru/7{418516
NToro no pasgeny 12
Pasgen 2. Anroputmbl 1 nporpaMmmMmmpoBaHue
McnonHutenn n anroputmbi. Bubnmotexa LIOK
2.1 Anroputmmreckuie 10 1 https://m.edso0.ru/7{418516
KOHCTPYKLMUK
bubnuoteka LJOK
22 #13bIK MPOTPaMMM1POBAHNS 9 https://m.edslc;lo.ru/7f41 8516
bubnuoteka LJOK
2.3 AHanu3 anropuTmos 2 https://m.edso0.ru/7f418516
NToro no pasgeny 21
Pe3epBHOEe BpeMms 1
OBLWEE KOJIMYECTBO YACOB MO 34 3 0

NMPOrPAMME




9 KIACC

KonuyectBO 4yacoB

ONEeKTPOHHbIe

Ne HanmeHoBaHue pa3genoB u KoHTponbHble  [pakTuyeckue (uncppoBblie)
n/n TeM NporpamMmmbil Bcero obpasoBaTtenbHble
paboTbl paboTbl pecypchbl
Paspgen 1. UudpoBas rpaMoOTHOCTb
(1| osareren com femerern | Gutcresa LOK
o https://m.edsoo.ru/7f41a7d0
noBeaeHns B HEWN
10 PaboTa B nHdhopMaLMOHHOM 3 bubnuoteka LJOK
NPOCTpaHCTBE https://m.edsoo.ru/7f41a7d0
NToro no pasgeny 6
Paspen 2. TeopeTnyeckme oCHOBbI MHPOPMATUK
5 1 MopgenupoBaHue Kak MeTo[ 8 1 bubnuoteka LJOK
NO3HaHMS https://m.edsoo.ru/7f41a7d0
Wtoro no pasgeny 8

Pasgen 3. Anroputmbl U nporpaMmmMmupoBaHue

PaspaboTka anroputmoB n

Bubnnoteka LJOK

3.1 MDOrPAMM 6 1 hitps://m.edsoo.ru/7f41a7do
Bubnnoteka LJOK
3.2 Ynpasnetve 2 hitps:/m.eds00.ru/7f41a7d0
NToro no pasgeny 8
Paspgen 4. NHcbopMaLMOHHbIE TEXHONOIMMU
4.1 OnEeKTPOHHbIe Tabnuubl 10 Bubnmorexa LIOK
: https://m.edsoo.ru/7f41a7d0
ViHbopmaLyoHHbie Bubnnoteka LJOK
4.2 TEXHOMNOrMN B COBPEMEHHOM 1

obuiecTtBe

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




NToro no pasgeny
Pe3epBHOE BpeMms

OBLWEE KOJINYECTBO YACOB IO
NMPOrPAMME






NOYPOYHOE NMIAHUPOBAHUE
7 KITACC

Ne
n/n

Tema ypoka

KomnbtoTtep —
yHUBepcarbHoe
BblYNCANTENBHOE
YCTPOWUCTBO,
paboTatoLlee no
nporpamme.
TexHuka
©e3onacHoOCTU U
npasuna paboTbl Ha
KOMMbloTEPE

NcTopusa n
COBpPEMEHHbIE
TeHaeHumn
pasBuTUS
KOMMbOTEPOB

MporpammHoe
obecneyeHune
KOMMNbloTEpA.
lNpaBoBas oxpaHa
nporpamMm 1 AaHHbIX

dannbl U Nanku.
OCHOBHbIe
onepaumn c
dannamu n
nankamm

KonuyectBoO yacoB

Bcero
paboTbl

KoHTponbHbIe

MpakTuyeckue
paboTbl

HOaTta
n3yyeHus

AnNeKTPOoHHbIe undpoBbIe
obpasoBaTtenbHble
pecypchbli

Bubnnoteka LJOK
https://m.edsoo.ru/8a1521d2

BubnuoTteka LJOK
https://m.edsoo.ru/8a1523ee

Bubnuoteka LJOK
https://m.edso0.ru/8a152826

Bubnnoteka LJOK
https://m.edsoo.ru/8a152a74




ApxuBaumsa gaHHbIX.

5 Mcnonb3oBaHue Bubnuoteka LLOK
nporpamm- https://m.edsoo.ru/8a152cfe
apxuBaTopoB
KomnbloTepHble

6 BMPYCbI N Bubnuoteka LJOK
aHTUBUPYCHbIE https://m.edsoo.ru/8a152{74
nporpammbl
KomnbroTepHble

v cetn. MNounck Bubnnoteka LJOK
NHpopmaLmm B ceTn https://m.edsoo.ru/8a153244
NHTepHeT
CepBUCbI MHTEPHET-

KOMMYHUKaLNW.

g | Coroeoiemaie suGnmoTera LIOK
6e30MNaCHOTO https://m.edso0.ru/8a153460
noBedeHns B
NHTepHeTe

9 NHdopmauusa n Bubnnoteka LJOK
JaHHble https://m.edso0.ru/8a161966

10 NHdopmaunoHHble Bubnnoteka LJOK
npouecchl https://m.edsoo.ru/8a161e2a
PasHoobpasue

11 Zi'aLK::M':OB Bubnuoteka LJOK
E ' https://m.edsoo.ru/8a161fec

CTECTBEHHbIE U
dopMarnbHbIe A3bIKN
12 [1BOMYHbIN Bubnnoteka LJOK

andbaBuT.

https://m.edsoo0.ru/8a162186




NMpeobpasoBaHune
noboro andasuTa K
ABONYHOMY

13

MpencraBnexve
AaHHbIX B
KOMMblOTEPE Kak
TEKCTOB B JBOUYHOM
andasuTte

Bubnuoteka LJOK
https://m.edsoo.ru/8a162316

14

15

16

EaonHuubl
Nn3MepeHuns
MHdOpMaLUUn n
CKOPOCTM nepenayu
OaHHbIX

KoauposaHue
TEKCTOB.
PaBHOMepHble 1
HepaBHOMEpPHbIE
Koabl
[ekoanpoBaHue
cooOLeHun.
NHdopmaLnoHHbIN
06BLEM TekcTa

Bubnnoteka LJOK
https://m.edsoo.ru/8a16249c

Bubnnoteka LJOK
https://m.edsoo.ru/8a1625f0

17

18

Lincpposoe
npeacrasneHne

HenpepbIBHbIX
AaHHbIX

KoanposaHue
yseTa. OueHka
NHOPMAaLMOHHOTO
o6bEMa
rpacpunyeckmx

Bubnuoteka LLOK
https://m.edsoo0.ru/8a162848

Bubnuoteka LJOK
https://m.edsoo.ru/8a1629ec




AaHHbIX AN
pacTpoBOro
n3obpaxeHus

19

KoanpoBaHue 3Byka

Bubnunoteka LJOK
https://m.edsoo.ru/8a162b72

20

PesepBHbIN ypok
«KoHTponbHas
paboTa no teme
"lNpeacraeneHne
NHpopmaummn”»

Bubnnoteka LJOK
https://m.edsoo.ru/8a162d02

21

22

TekcToBblE
AOKYMEHTbI, UX BBOJ,
N pegakTupoBaHue B
TEKCTOBOM
npoweccope
dopmaTupoBaHue
TEKCTOBbIX
AOKYMEHTOB

bubnuoteka LJOK
https://m.edsoo.ru/8a162e7¢e

Bubnuoteka LJOK
https://m.edsoo.ru/8a162fe6

23

24

MapameTpbl
cTpaHuubl. Cnnckn n
Tabnuubl

BcTaBka
HETEKCTOBbIX
0OBEKTOB B
TEeKCTOBbIE
OOKYMEHTbI

Bubnnoteka LJOK
https://m.edsoo.ru/8a1632d4

Bubnnoteka LJOK
https://m.edsoo0.ru/8a1632d4

25

NHTennekTyanbHble
BO3MOXXHOCTM
COBPEMEHHbIX
cuctem ob6paboTkm




TEKCTOB
Obo0bLeHne n

| Sl Suomoresa LK
https://m.edso0.ru/8a1635¢c2

«TekcToBble
AOKYMEHTbI»

07 gzzgﬁzepcm” Bubnnoteka LJOK
P : https://m.edsoo.ru/8a163874

acTpOBbIE PUCYHKM

Onepauumn

o8 pefakTMpoBaHUS Bubnnoteka LJOK
rpadon4eckmx https://m.edso0.ru/8a1639d2
0bbekToB

Bubnuoteka LJOK

29 BekTopHas rpaduka https://m.eds00.ru/8a163b30
Obo0bLeHne n
cuctemaTusauus
3HaHWM No Teme
«KomnbloTepHas

30 rpacuka. Bubnnoteka LJOK
MpoBepoyHas https://m.edsoo.ru/8a16404e
pabota /
Bcepoccuinckas
npoBepoYHas
paboTa
PesepBHbIN ypoKk.
O606LeHne n

31 cucTtemaTmsauyms BubnuoTteka LJOK
3HaHuM / https://m.edsoo.ru/8a164828
Bcepoccunckas

NpoBepoYHas




32

33

34

paboTa

NoarotoBka
MYNbTUMEOUNHbIX
npeseHTaummn

[obasneHne Ha
cnauvg,
ayanoBm3yarnbHbIX
AaHHbIX, aHUMaLUK
N TMNEepPCCbINOK

Ob6o0bLeHne n
cuctematusaumns
3HAHMW NO TemMe
«MynbTmeaunHble
npeseHTaumnmn»

OBLLEE KOJIMYECTBO
YACOB 10 MNMPOIrPAMME

34

Bubnuoteka LJOK
https://m.edsoo.ru/8a1642c4

Bubnunoteka LJOK
https://m.edsoo.ru/8a164472

Bubnnoteka LJOK
https://m.edsoo.ru/8a164652




8 KITACC

Ne
n/
n

Tema ypoka

KonuyectBO yacoB

Bcer
o e paboTbl

KoHTpOnbHbI

MpakTnyeckn
e paboTbl

OdaTta
M3y4YeHu
A

ANeKTPOHHbIe uncdpoBble
obpasoBaTtenbHble
pecypchbl

HenosnumoHHbie n
NO3NLMOHHbIE
CUCTEMbI CYUCIIEHUS

PassepHyTas goopma

Bubnuoteka LLOK
https://m.edsoo.ru/8a1649e
0

EI/I6J'II/IOTeKa LOK

2 1 https://m.edsoo.ru/8a164ba
3anucu Ymcna 5
[1Bon4yHasa cucrtema
T e Gutcresa LOK

3 1 https://m.edsoo0.ru/8a164d9
onepauu B 6
ABOWYHOW cucTeme =
cYncrneHus
BochMepuIHas Bubnnoteka LJOK

4 1 https://m.edso0.ru/8a16529
CUCTEMA CYUCIEHUS 5
LlecTtHaguatepunyHa BubnuoTteka LJOK

5 s cuctema 1 https://m.edso0.ru/8a16549
cYnCrneHus e
Ob6o0LeHne n
chcTemMaTnsaln Bubnnoteka LJOK

6 | 3Hanwih no Teme 1 hitps://m.eds00.ru/8a16564c
«Cuncremsl
CUMCIIEeHUs»

v Jlornueckue 1 Bubnuoteka LJOK

BbICKa3blBaHUA

https://m.edsoo.ru/8a1657fa




Jlornyeckume

Bubnuorteka LJOK

KOHCTPYKLMS

8 onepaummn «my, https://m.edsoo0.ru/8a165b5
CKUNN», KHE» 6
OnpegeneHune

9 UCTUHHOCTM Bubnunoteka LJOK
COCTaBHOro https://m.edsoo.ru/8a165cf0
BbICKa3blBaHUS

10 Tabnuubl
NCTUHHOCTM
Mormyeckue Bubnnoteka LJOK

11 https://m.edsoo.ru/8a165e9
SIIEMEHTHI 4
KoHTponbHas

,, | Pagoraro reue Gu6nmoTera LIOK

y https://m.edso0.ru/8a178c38

MaTeMaTU4ecKomn
NOTUKN»
[MoHATne anroputMma. Bubnnoteka LJOK

13 WcnonHutenu https://m.edsoo0.ru/8a17949
anropuTMoB e
gﬁ%MpCJTBSa Bubnuoteka LJOK

14 ' https://m.edso0.ru/8a17960
CnocoObl 3anucu 5
anroputma 9}
Anroputmuyeckas

15 KOHCTPYKLMS
«cnepoBaHuey.
JINHEeNHbLIN anropuTm

16 Anroputmumyeckas




«BeTBI1IEeHnEe»:

nonHada n HenoriHaga

dopmbl
Anroputmuyeckas Bubnuoteka LLOK
17 KOHCTPYKUMS https://m.eds00.ru/8a17998
«NOBTOPEHME» a
o | amanees Sutmcresa LK
https://m.edsoo.ru/8a179aac
anroputma
PaspaboTtka
HECMNOXHbIX
anropuTMOoB C
19 NCNonNb30BaHNEM Bubnnoteka LJOK
LMKNOB Ans https://m.edsoo.ru/8a179elc
ynpaBneHus
dopmanbHbIMU
NCMNONHUTENAMMU
PaspaboTka
HECMNOXHbIX
anropuTMOB C
0 NCNonb3oBaHUEM BubnuoTteka LJOK
LMKIOB N BETBIIEHUN https://m.edsoo.ru/8a179elc
AN ynpasneHus
dopmManbHbIMU
MCNOSTHUTENSAMM
BLINOMHEHME Bubnuoteka LJOK
21 https://m.edsoo.ru/8a17a06
anropuTMoB a
O6obuienme u Bubnuoteka LLOK
22 cuctemaTmnsauusa

3HaHUN No Teme

https://m.edsoo.ru/8a17a18c




23

«cnonuutenu u
anropuTMbl.
Anroputmuyeckmne
KOHCTPYKLMUN»

A3bIK
nporpaMmMmMpoBaHUS.
Cuctema
nporpaMmmMmmpoBaHmns

24

[MepeMeHHble.
Onepartop
npuceanBaHns

25

26

[MporpammupoBaHue
NUHEWHbIX
anropuTMoB

PaspaboTtka
nporpamm,
coaepxaLymnx
onepaTop BETBMNEHUS

27

Nunanorosas oTnagka
nporpamm

28
29

30

31

Linkn ¢ ycnosuem
Linkn ¢ nepemeHHON

O6paboTka
CUMBOIbHbIX JAHHbIX

O6o6LuieHne n
cuctemaTmsauusa
3HaHWK NO TeMe
«A3bIK
nporpaMmMmmMpoBaHUsI»

Bubnunoteka LJOK
https://m.edsoo.ru/8al7ac4a
Bubnunoteka LJOK
https://m.edsoo.ru/8al7ad6c

Bubnuoteka LJOK
https://m.edsoo.ru/8al17ae8
e




32

33

34

[MpoBepoyHas
paborta /
Bcepoccunckas
NnpoBepoYHas
paboTa

Pe3epBHbIN YpOK.
O606LweHne n
cMcTemaTmaaums
3HaHUM N YMEHWI MO
Kypcy MHGOpMaTUKK
8 knacca /
Bcepoccunckas
npoBepoYHas
paboTa

AHann3 anropnTMoB.
OnpepeneHune
BO3MO>HbIX
pesynbTaToB paboTbl
anroputma npm
3a4aHHOM
MHOXECTBE BXOOHbIX
OaHHbIX

AHanuna anropnTMoB.
OnpepgeneHune
BO3MOXHbIX BXOOHbIX
AAHHbIX,
NPUBOASALLMX K
OAHHOMY pesyribTaTy

OBLWEE KOJIMYECTBO
YACOB [0 NMPOIrPAMME

34

Bubnnoteka LJOK
https://m.edsoo.ru/8a17b45
6

Bubnnoteka LJOK
https://m.edsoo.ru/8al7afab




9 KIACC

KonuyectBO 4yacoB

ANeKTPOHHbIe uncdpoBbie

Ne Tema ypoka KoHT n fara obGpa3soBaTtesibHble
n/n Beero ponbHble paKkTuyeckme 3yueHms o]
paboTbl paboTbl pecypchbl
mobanbHas ceTb

1 NHTepHeT. IP- 1 Bubnnoteka LJOK
agpeca yarnos. https://m.edsoo.ru/8a17b578
Bonblume gaHHble

5 NHpopmaunoHHas 1 Bubnnoteka LJOK
BGe3onacHoCTb https://m.edso0.ru/8a17b690
YyeT noHstms 06
MHdOPMaLMOHHON
BGesonacHoCTU Npu

3 co3gaHum 1 Bubnunoteka LJOK
KOMMJIEKCHbIX https://m.edsoo.ru/8a17b7bc
NHPOPMALMOHHbIX
ob6bekToB B BUae
Beb-cTpaHuy,

4 Buabl geatenbHoCcTH 1 BubnuoTteka LJOK
B ceTn VIHTepHeT https://m.edsoo.ru/8a17b8e8
O6nayHble
TEXHOMNOMNN.

5 Mcnonb3oBaHune 1 BubnuoTteka LJOK
OHNanH-oduca ans https://m.edsoo.ru/8al7bale
pa3paboTku
OOKYMEHTOB
O6obuienrme u Bubnuoteka LLOK

6 cucTtemaTmsaums 1

3HaHWUM No Temam

https://m.edsoo.ru/8a17bb36




«[nobanbHas ceTb
NHTepHeT un
cTpaTternu
©es3onacHoro
noBeaeHUss B HENY,
«PaboTa B
NHpopMaLMOHHOM
NPOCTPaHCTBE»

Mopenu n
MoAenupoBaHue.
Knaccudumkaumn
Mogenen

Bubnnoteka LJOK
https://m.edsoo.ru/8a17be06

Tabnu4yHblie mogenu

Bubnnoteka LJOK
https://m.edsoo.ru/8a17c04a

PaspaboTka
oaHoTabnunyHon
0©a3bl AaHHbIX.
CocTaBnenue
3anpocos kK base
OaHHbIX

10

'pach. BecoBas
mMaTtpuua rpada.
AnvHa nyty mexay
BepLUMHaMu rpadoa.
BbluncrneHve
KonuyecTtBa nyTeun B
HanpaBfieHHOM
auUMKNn4Yeckom

rpade

11

HepeBo. Nepebop
BApUaHTOB C




12

13

14

15

16

17

NMOMOLLIbIO AepeBa

MaTtemaTtunyeckoe
MoaenupoBaHme

STanbl
KOMMbKOTEPHOTO
MOAENMPOBaHUSA

O6006LeHne n
cuctemMaTulauus
3HaHWN.
KoHTpornbHas
paboTa no teme
«MopgenupoBaHue
Kak meTtoA
NO3HAHUSA»

Pa3bueHue 3agaum
Ha noasagaudn.
CocTtaBneHue
anropuTMoB n
nporpamm c
NCnonb3oBaHUEM
BETBMNEHUN, LMKITOB
N BCMOMOraTesibHbIX
anropuTMoB

OpHomepHble
MaCCUBblI

Tunosble
anropuTMbl
0b6paboTku
MaccuBOB

BubnuoTteka LJOK
https://m.edsoo.ru/8a17c392

BubnuoTteka LJOK
https://m.edsoo.ru/8al17c4aa

Bubnnoteka LJOK
https://m.edsoo.ru/8a17c9c8

Bubnunoteka LJOK
https://m.edsoo.ru/8a17cb12

Bubnuoteka LLOK
https://m.edsoo.ru/8a17cc3e

Bubnnoteka LJOK
https://m.edsoo.ru/8a17cd60

18

CopTtuposka




mMaccuea
Ob6paboTka noToka

BubnuoTteka LJOK

19 AaHHbIX https://m.edsoo.ru/8a17d01c
Ob60o06LweHne n
cucTemaTm3aums
3HaHWN.

50 KoHTponbHas Bubnnoteka LJOK
paboTa no Teme https://m.edsoo.ru/8a17d1ca
«Pa3paboTka
anropuTMoB U
nporpamMmm»
YnpasneHve. Bubnnoteka LJOK

21 Curnan. O6patHas https://m.edsoo.ru/8a17d4d6
CBSA3b

50 PoboTnanpoBaHHbie Bubnunoteka LJOK
CUCTEMBI https://m.edsoo.ru/8a17d602
ONEKTPOHHbIE
Tadbnuubl. Tunb BubnmoTeka LIOK

23 AaHHBIX B AHGUKaX https://m.edsoo.ru/8a17d710
9NEKTPOHHOWN
Tadbnuubl
PepaktuposaHue n Bubnmoteka LIOK

24 ¢popmaTipoBaHme https://m.edsoo.ru/8a17d832
Tabnuy,
BcTpoeHHble
dyHKUMM onA

o5 nomncka Makcmmyma, Bubnuoteka LLOK

MUHUMYMa, CyMMbI U
cpeaHero
apnMdmMeTU4ecKoro

https://m.edsoo.ru/8a17d990




CopTtupoBka n

6 ;b:lf:t:)eaaum Bubnuoteka LLOK
https://m.edsoo.ru/8a17db70
BblAENEHHOM
ananasoHe
MocTpoeHmne
07 f;:(;)?ﬂi“;g: Bubnnoteka LJOK
https://m.edsoo.ru/8a17e08e
9NEKTPOHHbIX
Tabnuuax
OTHocuTEnNbHas,

o8 abcontoTHasa u Bubnnoteka LJOK
CMeLLaHHas https://m.edsoo.ru/8al17e2b4
agpecaums
YcnosHble

59 BbIYMCIIEHNA B BubnuoTteka LJOK
9NEKTPOHHbIX https://m.edsoo.ru/8a17e6ba
Tabnuuax

30 gc?ﬁ:uﬁaysa6opos Bubnuorexa LIOK

https://m.edsoo.ru/8a17e87c
OaHHbIX
YncneHHoe

31 MoaenupoBaHue B Bubnnoteka LJOK
9NEKTPOHHbIX https://m.edsoo.ru/8ai7eaca
Tabnuuax
O606LeHne n
chcTeMarisalina Bubnuoteka LJOK

32 3HaHIn No Teme https://m.edsoo.ru/8a17ec3c
«ONEKTPOHHbIE

Tabnuub»




Ponb
MHOPMAaLMOHHBIX
TEXHOSTOMN B
pasBuUTUn
9KOHOMUIKM MUpa,
CTpaHbl, permoHa

33

Bubnuoteka LLOK
https://m.edsoo.ru/8al17ed54

PesepBHbIN ypoOK.
Ob6o0LeHne n
34 cuctemaTmsauus.
NTorosoe
NoOBTOPEHNE

OBLLEE KOJIMYECTBO
YACOB M0 NMPOIrPAMME

34

Bubnnoteka LJOK
https://m.edsoo.ru/8al17eeb¢c







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

7 KINACC

Kop
npoBepsieMoro
pe3ynbTaTta

NMpoBepsembie npegMeTHbIE pe3yfbTaTbl OCBOEHUSA
OCHOBHOM OOGpa3oBaTesribHOM NpPorpamMmMbl OCHOBHOIO
ob6uwero obpaszoBaHus

1

1.1

Mo Teme «Lndgposasi rpamMmoTHOCTbY

MNosicHATb Ha npumepax CMbICh NOHATUN
«MHOopMaLms», «MHOPMALMOHHBIN npoLeccy,
«obpaboTka MHopmMaLMny, «XpaHeHne nHdopMaunny,
«nepegadya nHdgopmMaumm»

1.2

1.3

1.4

1.5

MpuBOOMTE  MpUMeEpPbl  COBPEMEHHBLIX  YCTPOWCTB
XpaHeHna wn nepefadm WHGopmMauun, cpaBHUBaATb WX
KONMMYeCTBEHHbIE XapaKTEePUCTUKN

MonyyaTb n ncnosib3oBaThb MHopMaLmIo o]
XapakTepucTukax nepcoHanbHOro KOMMbOTEpPA WU €ro
OCHOBHbIX  3remeHTax (npoueccop, onepaTtvBHas
namaTb, OONTOBPEMEHHas NamsaTb, YCTPOMCTBa BBOAA-
BblBOAA)

COOTHOCUTb XapaKTEPUCTUKM KOMMbOTEPA C 3adadvamu,
peLaeMbiMu1 C ero MOMOLLbHO

OpueHTMpoBaTbCA B MEepapxXMyeckon  CTPYKType
dannoBon cuctembl (3anucbiBaTb MONHoEe uMA hanna
(kaTtanora), nyTb K panny (kaTanory) no MMmeroLemycs
onncaHuio dhannoson CTPYKTYpbI HEeKOTOpOoro
MHOPMALMOHHOrO HOCUTENS)

1.6

Pabotatb Cc (pannoBon CUCTEMOMN MEPCOHANBHOIO
KOMMNblOTEPA C  UCNOMb30OBaHWEM  rpadmnyecKkoro
nHTepdenca: cosgaBaTb (KonupoBaTtb, MNepemeLathb,
nepenMeHoBbIBaTb, yAansaTb U apxuBupoBaTtb hansibl
KaTanoru, ncrnonb3oBaTb aHTUBUPYCHYIO Nporpammy)

1.7

1.8

NckaTb mHpopmauuio B MHTepHeTe (B TOM 4ucne no
KNOYeBbIM CfoBaM, MO  U300pPaXeHUID), KPUTUYECKM
OTHOCUTBCA K HaugeHHOW WHdopMauuu, OCO3HaBaTb
ONacHOCTb ans NIMYHOCTU n obuwecTtBa
pacnpocTpaHeHns BpedoHOCHOM WHdopMauuu, B TOM
yucne 9KCTPEMUCTCKOro n TeppoOpPUCTNYECKOrO
xapakTtepa

lMoHMMaTb CTPYKTYPY agpecoB Beb-pecypcoB

1.9

Mcnonb3oBaTb COBpPEMEHHbIE  CEPBUCHI  UHTEpPHET-
KOMMYHMKaLNN

1.10

Cobnogate TpeboBaHuMss 6GesonacHoM akcnnyatauum
TEXHUYECKNX cpeacts MHAOPMALMOHHbIX n




KOMMYHUKALMOHHbBIX TexHonorum, cobnogatb CeTeBOW
3TnKeT, 6as3oBble HOPMbl WMH(OPMALMOHHOM ITUKN W
npaBa npu pabote C NPUNOXEHUsSMM Ha nbbIX
ycTponctBax U B WHTepHeTe, Bblbupatb Ge3onacHble
cTpaTternm noBedeHust B CETU

1.11

2.1

MpUMEHSATL  MeToabl  NPOMUNAKTMKM  HEeraTMBHOMO
BIUSIHUS cpeacTs NHEOPMaLMOHHbIX "
KOMMYHVKAUMOHHbIX ~ TEXHOJOMMIA Ha  300poBbe
nonb3oBaTens

Mo Teme «TeopeTnyeckme OCHOBbI MHPOPMATUKN»
KogupoBsaTb 1 gekogmpoBaTb COOBLEHUSA NO 3a4aHHbIM
npaBunaMm, [OeMOHCTpupoBaTb MNOHUMaHWE OCHOBHbIX
NPUHUMMOB  KOOMPOBAHUSA  WHOpMauuuM  pasnnyHon
npupoabl (TEKCTOBOW, rpadonyeckon, ayamo-)

2.2

2.3
3

CpaBHuBaTb ANUHbI  COOOLLUEHWKW, 3anncaHHbIX B
pasnnyHbIX andasuTax, onepuposaTtb euHULAMMU
N3MEPEHNA MHMPOPMAUNOHHOIO O0ObEMa U CKOPOCTU
nepegavn JaHHbIX

OueHvBaTb W CcpaBHMBaTb pa3Mepbl TEKCTOBbIX,
rpadonyeckumx, 3ByKOBbIX pannos 1 Bugeodannos

Mo Teme «MIHOpPMaLMOHHbBIE TEXHONOMMNY

3.1

MpencraBnaTb pesynbTaTbl CBOEW AeATENbHOCTU B BUAE
CTPYKTYPUPOBAHHbIX WUIIOCTPUPOBAHHbIX [LOKYMEHTOB,
MYJTbTUMEOUNHbBIX Npe3eHTaumnn

8 KITACC

Koa
npoBepsieMoro
pe3ynbTaTta

1

1.1

1.2

NMpoBepsemble NpeagMeTHbIe pe3yribTaTbl OCBOEHUS
OCHOBHOM OOpa3oBaTesibHOW NporpamMmMbl OCHOBHOIO
obLero o6pasoBaHus

Mo Teme «TeopeTnyeckme OCHOBbI MIHPOPMAaTUKN»

MNoscHATb Ha npuMmepax pa3nnyun4a Mexny
No3NUMOHHbIMIA n HEMO3NLIMOHHbIMU cncreMmamm
CHUCIIEeHNA

3anucbiBaTb 1 cpaBHMBaTh Lenble Yncna ot 0 go 1024 B
pPasfiMyHbIX MO3UUMOHHBLIX CUCTEMAX cyucreHns (c
OCHOBaHuAMKN 2, 8, 16), BbLINOMHATL apudMeTuyeckme
ornepaumn Hag HAMMK

1.3

PaCKprBaTb CMbICI1 NOHATUN «BbICKa3biBaHUe»,
«nornyvyeckas onepauua», «Jiorm4eCKoe BbipaXXeHne»

1.4

3anucbiBaTb Jiormdyeckme BblpaXeHus Cc
MCcnoJsib3oBaHNeEM ON3BHOHKLUNN, KOHBbIOHKL NN n
oTpuuaHug, onpenenAatb MCTUHHOCTDb JIOTN4YEeCKnX
Bblp&)KGHMVI, eclin n3BecCctHbl 3HaA4Y€HUA WUCTUHHOCTU




BXOOAWNMX B HEero nepemMeHHblX, CTPOUTb Tabnuubl
MCTUHHOCTU ONnd JIOTn4YeCKnx Bblpa)KGHMVI

Mo Teme «AnropuTMbl N NPOrpaMMmMpoOBaHUE»

2.1

2.2

2.3

PackpbliBaTb CMbICJT NOHATUN «UCMOSTHUTENbY,
«anropuTM», «nporpammay, NoHMMasi pasHuLy mexay
ynoTpebneHnem 3Tnx TEPMMUHOB B OObIAEHHOW peyun 1 B
nHopmaTuke

OnucbiBaTb anropuTM pelleHns 3adayvvm pasnnyHbIMU
cnocobamu, B TOM 4Yuncre B Buae 6nok-cxemsol

CoctaBndatb, BbIMOMHATb BPY4YHYHO MU Ha KOMMbOTEpPE
HECINOXHblE€ anropuTtMbl C NCMNOJ1Ib3OBAHNEM BETBNEHUN
" LMKNOB A4 ynpaBlieHnda NCNOJIHUTENAMU

2.4

2.5

2.6

2.7

Mcnonb3oBaTb KOHCTAHTbl M NEPEMEHHbIE Pa3NNYHbIX
TUMNOB (YMCMOBbIX, JIOTMYECKUX, CUMBOJIbHBIX), @ Takke
cofepxalime Mx BblpaXKeHWsi, UCMONb30BaTb OnepaTop
npucBavBaHus

Ncnonb3oBatb npu paspaboTke nporpaMm rornyeckue
3HaYeHus, onepaLun 1 BblpaKeHNs C HUMK

AHaJ'II/I3I/IpOBaTb npeanoXxeHHble aliropntMbl, B TOM
Yyucne ornpenendaTb, Kakme pe3ysibTaTbl BO3MOXHbI MPU
3alaHHOM MHOXECTBE UCXOAHbIX 3HA4YEHNI

CosgaBatb M OTnaxumeBaTb MpPOrpaMmbl Ha OAHOM U3
A3bIKOB nporpammupoBanus (Python, C++, [llackanb,
Java, C#, LWkonbHbIn AnroputMnyecknn  £Asbik),
peanu3ylolme HECNOXHble anroputMbl  06paboTkm
YACIMOBbLIX [aHHbIX C WUCMOMb30BaHWEM LMKIOB W
BETBMEHMUA, B TOM u4uCrie peanuaylouwme npoBepKy
AEeNMMOCTU OOHOro LEernoro Yucra Ha apyroe, npoBepKy
HaTyparbHOro YMcna Ha npocToTy, BblAeneHus undgp 13
HaTypanbHOro Yyncna

9 KINACCA

Kon
npoBepsieMoro
pesynbTarta

1

1.1

1.2

NMpoBepsemble npeaMeTHbIE pe3yribTaTbl OCBOEHUS
OCHOBHOM OGpa3oBaTesfibHOW NporpamMmMbl OCHOBHOIO
obLero o6pasoBaHus

Mo Teme «UndpoBas rpaMmOTHOCTbY

Mcnonb3oBaTb COBPEMEHHbIE MHTEPHET-CEPBUCHI (B TOM
yncne - KOMMYHMKALUMOHHbIE  CepBUCbI,  obnayvHble
XpaHunuwia aHHbIX, OHSIanH-NPorpaMmmbl (TEKCTOBbLIE U
rpadpuyeckme pegakTopbl, cpegbl paspaboTkn) B
y4ebHOM 1 NoOBCEeOHEBHOW OEATENBHOCTMU

MpuBoAUTbL npumMepsbl NCMNOSIb30BaHUS
reoMH{OPMaLNOHHbIX CEepBU1COB, cepBuUCoB
rocygapcTBEHHbIX Yycrnyr, obpasoBaTesibHblX CEPBUCOB




NHTepHeTa B y4eBHOM 1 NOBCEAHEBHOM OeATENBHOCTU

1.3

Mcnonb3oBatb pasnuMyHble cpeacrtea  3awumTbl  OT
BPEOOHOCHOro nNporpamMmMHoro obecnedenusi, sawmwaTtb
NnepCcoHanbHYo nHopmaumto oT
HEeCaHKUMOHMPOBAHHOIO JOCTyrna M €ero nocneacTsum
(pasrnaweHns, nogMeHbl, yTpaTbl AaHHbIX) C YYETOM
OCHOBHbIX TEXHONOMMYECKNX n coumnanbHo-
MCUXOSTIOTMYECKNX  aCMEKTOB  MCMNOJSIb30BaHUS  CETU
MHTepHeT (ceTeBad aHOHMMHOCTb, UWJPOBOM cres,
ayTEHTUYHOCTb CYOBEKTOB M pPECYpPCOB, OMACHOCTb
BPEeOOHOCHOro Koaa)

1.4

PacnosHaBaTb MOMNbITKM N NpegynpexaaTs BOBNeYeHne
cebs 1 OKpyXKatoLnX B 4ECTPYKTUBHbBIE U KPUMUHAMbHbIE
dopMbl  CEeTEBOM  aKTUBHOCTM (B TOM  4ucne
KN6epOynnunHr, oULLIKHI)

2.1

Mo Teme «TeopeTnyeckme OCHOBbI MHPOPMATUKN»

PackpbiBaTb CMbICT MOHATUI «Mopaernby,
«MOJlenMpoBaHuey, onpeaensatb  BuAbl  MOAENEWN,
OLEeHMBaATb afdeKkBaTHOCTb MOAEeNnn MoAenupyemomy
0ObEKTY M LiensiM MOAENMPOBaHUs

2.2

Mcnonb3osaTtb rpadbl 1 gepesbs ANd MOAENMPOBaHUS
CUCTEM CETEBOM U MEepapXn4eCKOnN CTPYKTYpPbl, HAXOAUTb
KpaTyanwmn nyTb B rpade

Mo Teme «AnropuTtMbl 1 NporpaMmmMmMpoBaHmE»

3.1

PasbuBatb 3apadn Ha noal3agadn, CoOCTaBNATb,
BbIMOJTHATb BPYYHYHD W Ha KOMMbIOTEPE HECNOXHble
anropuTMbl C MCMONb30BaHMEM BETBIEHUWA, LMKIOB WU
BCMOMOraTesibHbIX ~ anropuTtMOB  ANs  ynpaBreHus
NCNONHUTENAMMU

3.2

CocTaBnaTb M OTNaxumBaTb NporpamMmbl, peanuayoLlime
TMNOBbIE anropuTMbl o6paboTku YNCIOBbIX
nocnenoBaTenbHOCTEN WU OOAHOMEPHBIX  YUCIOBbLIX
MaccuBOB (MOMCK MaKCUMYMOB, MUHUMYMOB, CyMMbl UK
KOnmM4yecTBa 3fIEMEHTOB C 3aJaHHbIMWM CBOWCTBaMMK) Ha
O4HOM K3 A3blkOB nporpammupoBaHus (Python, C++,
Mackanb, Java, C#, LLkonbHbIn ANroOpuTMmUYECKNn A3bIK)

Mo Teme «MIHopmMaLMOHHbIE TEXHONOMMNY

4.1

Boibvpate cnoco®  npeactaBneHust  OaHHbIX B
COOTBETCTBMM C MNOCTaBNeHHOMW 3agaden (Tabnuubl,
CXeMbl, rpadvki, guarpammbl) C UCMONb30BaAHUEM
COOTBETCTBYIOLMX MNPOrpamMMHbIX cpeactB 06paboTku
AaHHbIX

4.2

Mcnonb3oBaTb 9NeKTPOHHbIE Tabnuubl Ans obpaboTkuy,
aHanusa ”n BU3yanu3auun YUCIOBbLIX AaHHbIX, B TOM
yucne C BblgeneHnem guanasoHa Tabnuubl  u“




ynopsigounBaHmeM (COPTUPOBKOM) ero arieMeHTOB

4.3

4.4

CosgaBaTtb U MNPUMEHATb B 3MNEKTPOHHbLIX Tabnuuax
dopMynbl AN pacye€TtoB  C  UCMNOSIb30BaAHMEM
BCTPOEHHbIX apuPMeTNYECKNX PYHKLMIA (CYMMUPOBaHME
M NOLCYET 3HA4YeHUW, OTBevawWwmMx 3agaHHOMY
YCNOBMUIO, cpeaHee apudmeTmnyeckoe, NOWUCK
MaKCUManbHOro n MWHUManbHOro 3Ha4yeHus),
abcontoTHOW, OTHOCUTENBLHOM, CMELLaHHOW agpecauum

Mcnonb3oBaTtb AJIEKTPOHHbIE Tabnuubl ANs YUCNEHHOro

MOOENMPOBaHMS B MNPOCTbIX 3adayax W3  pasHbIX
npeaMeTHbIX obnacrten




NMPOBEPAEMBIE JIEMEHTbI COAEPXXAHUA

7 KINACC

Kop

lNMpoBepsieMbIn 3NeMeHT coaepKaHusa

1

LindppoBas rpamoTHOCTb

1.1

1.2

1.3

KomnbtoTep — yHMBepcanbHOE BbIMUCIIMTENBbHOE YCTPOWCTBO,
paboTatowee nNo nporpamme. Tunbl KOMMbIOTEPOB: NEPCOHAsbHbIE
KOMMNbIOTEPbLI, BCTPOEHHbIE  KOMMbIOTEPbLI, CYNEPKOMMNbIOTEPDI.
MobunbHble ycTponcTBa. TexHuka 6e3onacHocTM W npaBuna
paboTbl HA KOMNbIOTEPE

OCHOBHble ~ KOMMOHEHTbI  KOMMbKOTEPA W WX  Ha3HaA4YeHue.
Mpoueccop. OnepatmBHass 1 OONTOBPEMEHHaAs  NaMmsThb.
YctponctBa BBoga U BbiBoga. CeHCOpHbIM  BBOA, OaTyUKK
MOBUITBbHbIX YCTPOWCTB, cpencTea BruomeTpuryeckomn
ayTeHTUuKaumnm

NcTopus pasButus KOMNbIOTEPOB M NporpamMmMHOro obecneyeHus.
[MokoneHuss komnbtoTepoB. COBPEMEHHbIE TEHOAEHUUM pPa3BUTUSA
kKomnbtoTepoB. CynepkomnbioTepbl. [NapannenbHble BbIMUCIEHUS.
[MepcoHanbHbIN KOMMblOTEpP. [lpoueccop U ero xapakTepuUcTUKu
(TakToBas 4acrtoTta, paspsagHocTb). OnepaTuBHass namsATb.
[donroBpemeHHas namaTb. YCTponcTtea BBoga M BbiBoga. O6BLEM
XpaHUMbIX AaHHbIX (ornepaTuBHas NamMATb KOMMblOTepa, XECTKUM
ONCK N TBEPOOTENbHbIN  HaKOMUTENb, MOCTOAHHAA MNaMATb
cmapTdoHa) WM CKOPOCTb AoCTyna Afs  pasfuMyHbiX  BUOOB
HOCUTENEN

1.4

1.5

[MporpammHoe obecneyeHune KoMMbtoTepa. MpuknagHoe
nporpammMmHoe obecneyeHue. CuctemHoe nporpammMmHoe
obecneyeHne. Cuctembl nporpammupoBaHus. [NpaBoBasi oxpaHa
nporpaMMm U1 OaHHbIX. becnnatHble KW ycrnoBHO-GecnnaTHble
nporpammbl. CBoB0gHOE NporpaMmmHoe obecneveHne

dannbl 1 nanku (katanorn). Tunbl dannos. CeoncTBa ¢annos.
XapaktepHble pasmepbl annoB pasfiMyHbIX TUMOB (CTpaHuua
TEeKCTa, 9NeKTPOHHas KHura, oTtorpadmsa, 3anucb NecHw,
BUOEOKNNM, NOSTHOMETPAXHbIN UNbM)

1.6

MpuHUMNbLl NnocTpoeHna dannosbix cuctem. lonHoe uma avna
(nanku, katanora). lNyTb Kk danny (nanke, katanory)

1.7

dannoBbin  MeHegxep. Pabota ¢ damnamm K nankamm
(kaTanoramn): co3gaHue, KonupoBaHue, nepemeLleHue,
nepevMeHoBaHue 1 yaaneHue ¢annos 1 nanok (katanoros). [Nouck
dhannos cpeacreamMm ornepaymoHHON CUCTEMbI

1.8
1.9
1.10

ApxuBaumsa gaHHbIX. Micnonb3oBaHme nporpamMmmM-apXmBaTopoB

KomnbloTepHble BUpPYCbl M ApyrMe BpeOoHOCHblIe Mporpammbl.
MporpaMmbl A4 3aWwuThl OT BUPYCOB

O6begnHeHne komnbtotepoB B ceTb. CeTb WHTepHeT. Beb-




cTpaHuua, Beb-cant. CTpykTypa agpecoB Beb-pecypcoB. bpayaep.
MownckoBble cnctemsl. Nonck nHpopmaumm No Kno4eBbLIM CIIoBaM U
no msobpaxeHuto. [JoCTOBEPHOCTb UHGOPMALMN, NONYYEHHON U3
NHTepHeTa

CoBpeMeHHble CepBUCbI MIHTEPHET-KOMMYHUKaLMIA

CeteBon 3TuKeT, 6asoBble HOPMbl MHAOPMALNOHHOW ITUKM W
npasa npu pabote B cetn WNHTepHeT. CtpaTternm ©Ge3onacHoro
nosegeHust B IHTepHeTe

2.1

TeopeTnyeckme oCHOBbI MHPOPMATUKN

NHdopmauna — ogHO M3 OCHOBHbBIX MOHATUAN COBPEMEHHOM HayKMW.
NHpopmaunsa kak cBegeHus, npegHasHadeHHble Afsi BOCNPUSTUS
4YernoBEeKOM, U MHGOPMAaUUA Kak OdaHHble, KOTopble MOryT ObiTb
obpaboTaHbl aBTOMATU3NPOBAHHOW CUCTEMOM

2.2

2.3

ANCKPeTHOCTb AaHHbIX. BO3MOXHOCTb OMUCaHUS HenpepbiBHbIX
00BbEKTOB U nMNpOLLECCOB C MNOMOLWbLIO AUCKPETHbIX AaHHbIX.
MHdpopmaunoHHble npoueccbl — MNPOUECcChl, CBSA3aHHble C
XpaHeHuewM, npeobpasoBaHMeEM 1 Nepefadvyen gaHHbIX

Cumeon. Andasut. MowHocTb andasuTta. PasHoobpa3sne s3bIKOB U
andgasutoB. EcTecTBeHHble W opManbHble A3blIKW. Andasut
TEKCTOB Ha PpycCKOM s3blke. [BomuHbIn andaeuT. KonmnyecTBo
BCEBO3MOXHbIX CfoB (KOOOBbIX KOMOWHaUWK)  (PUKCUPOBAHHON
ONWHBI B ABOUYHOM andpasuTe. [NpeobpasoBaHne nodoro andgasnta
K ABOMYHOMY. KonmyecTBO pasnuyHbiX CrioB OUKCMPOBAHHOW OJINHBbI
B andasunTe onpeaesiEHHON MOLLHOCTH

2.4

KoanpoBaHue cMMBOMOB OOHOrO andasuTa C NOMOLbI KOAOBbIX
CnoB B Apyrom andasnte, kogoeas Tabnvua, aekogmposaHue

2.5

[1BOMYHBIN  KOA. I'Ipep,CTaBneHme OaHHbIX B KOMMbKOTEPE KakK
TEeKCTOB B IBOUYHOM aJ'I(baBVITe

2.6

2.7

2.8

NHdopMaunoHHbIN 06BbEM OaHHbIX. BUT — MUMHMManNbHas eguHULa
Konn4yectea MHgopMauum — ABOWYHbLIA paspsa. bant, kunobanr,
merabawnT, rurabant

CkopocTb nepegadn AaHHbIX. EguHMUBI  CKOpoCTM nepefayu
AaHHbIX. VckaxeHne nHdopmaumm npu nepegade

KogupoBaHue TekctoB. PaBHOMepHbIN Koh. HepaBHOMEpPHbLIN Kof.
Koguposka ASCIl. BocbMubutHble KoaMpoBKW. [MoHATME O
KOOWpPOBKaX UNICODE. [exkoanpoBaHue coobLeHnmn C
MCMONb30BaHNEM  PaBHOMEPHONO UM  HepaBHOMEPHOro  Kopa.
NHdopMaLNOHHbIN 06BEM TEKCTa

2.9

2.10

Obuwee npeacrasneHne o] LumMdpoBoMm npeactaBneHnn
ayanoBmu3yarbHbIX U OPYrnX HenpepbiBHbIX AaHHbIX. KoanpoBaHue
useTa. LiBetoBble mogenu. Mogens RGB. mybuHa kogmpoBaHus.
ManunTpa

PacTtpoBoe n BekTOpHOEe npeacraBneHme msaobpaxeHun. MNMukcens.
OueHka MHMpOpPMaUNOHHOIO OOBbEMA rpaduyecknx AaHHbIX Ans




pacTpoBOro n3obpaxxeHus

2.11

KoonpoBaHue 3Byka. PaspsgHOCTb M yacTtoTa AUCKpeTusauuw.
KonnyectBo  kaHanoB  3anucn. OueHKa  KONMYECTBEHHbIX
napameTpoB, CBA3aHHbIX C MpPeAcTaBfiEeHUEM U XpaHEHUeM
3BYKOBbIX (pannos

NHdopMaLNOHHBIE TEXHOOMNKU

3.1

TeKkcToBble OOKYMEHTbl U UX CTPYKTYpHble 3fieMeHTbl (CTpaHuua,
ab3au, CTpoka, CrioBO, CUMBOS1)

3.2

TeKkCcToBbIM NMPOLECCOP — MHCTPYMEHT CO34aHus, peaakTMpoBaHUS
n dopmaTupoBaHusi TeKCToB. NpaBmna Habopa TekcTa

3.3

PenaktnpoBaHue Ttekcta. CsouctBa cumBonos. Wpudpt. Twunbl
lwpudToB (pybneHbie, C  3ace4ykamu, MOHOLLVPUHHbIE).
[MonyxupHoe ©n KypcuBHOe HadvepTtaHue. CpownctBa ab3aues:
rpaHuupbl, ab3auHbIn OTCTYN, UHTEpPBan, BbipaBHMBaHue. CTunesoe
dopmaTnposaHune

3.4

3.5

3.6

3.7

CTpyKkTypupoBaHue WHdopMaLun C NOMOLLbI CMUCKOB U Tabnuu,.
MHoroypoBHeBble cnucku. [lobaBneHwe Tabnuy B TEKCTOBblE
[OKYMEHTbI

BctaBka u3obpaxeHMn B TeKkCcTOBble [JOKyMeHTbl. O6TekaHue
n3obpaxxeHnn TekCcToM. BknioyeHne B TEKCTOBbIN  OOKYMEHT
anarpamm n popmyn

[MapameTpbl CTpaHuubl, Hymepauusi cTpaHuu. [JobaBneHve B
OOKYMEHT KOJTOHTUTYIOB, CCbISTOK

MpoBepka npaBonucaHuda. PacctaHoBka nepeHocoB. [[onocoBon
BBO4 TekcTa. OnTuyeckoe pacnosHaBaHue TekcTa. KOMMbTEepHbIN
nepesos. MWcnonb3oBaHne cepBucoB cetn WHTepHeT ans
0bpaboTku TekcTa

3.8

3HAKOMCTBO C rpaduyeckumn pegakropamu. PacTpoBble pUCYHKW.
Mcnonb3oBaHune rpadpmyecknx NnpUMMMUTUBOB

3.9

3.10

3.11

3.12

Onepaumn pegaktMpoBaHus rpadmyecknx o6BHLEKTOB, B TOM 4uchne
undpoBbIx doTorpaduin: N3MeHeHne pasmepa, obpeska, NoBOPOT,
OoTpaxeHue, pabota C obnactamu (BblaeneHue, KonupoBaHue,
3anmBKa LIBETOM), KOPPEKUMSA LIBETA, APKOCTU U KOHTPACTHOCTM

BekTopHas rpadouka. CospaHune BEKTOPHbIX PUCYHKOB
BCTPOEHHbIMM CpefCTBaMW TEKCTOBOro mnpoueccopa wnu Apyrux
nporpamm (npunoxexHun). [JobGaBneHne BEKTOPHbIX PUCYHKOB B
AOKYMEHTbI

[MogroToBka MynbTUMeAUWHLIX nNpe3eHTauun. Cnana. JobasneHne
Ha cnanMg TekcTa U wulobpaxeHun. Pabota € HeECKONbKMMMU
cnangamm

[ob6aBneHne Ha cnang ayanoBmsyarbHbIX OaHHbIX. AHMMaUMS.
MMnepccbinku

8 KITACC




Kop

lNMpoBepsieMbIn 3NeMeHT coaepKaHus

TeopeTnyeckne ocHoBbl HOPMATUKK

1.1

1.2

HenosnunoHHble N NO3NLMOHHbIE CUCTEMbI cuYMcneHnsa. AndasuT.
OcHoBaHuve. PasBépHyTass ¢opma 3anucu uyucna. [lepesog B
OECATUYHYIO CUCTEMY YMCESl, 3anucCaHHbIX B OpPYrux cuctemax
cyncneHus

Pumckas cuctema cymcneHums

1.3

1.4

1.5

[BonyHaa cuctema cuucnenus. [lepeBog uUenblX 4ucen B
npegenax ot 0 pgo 1024 B [OBOWYHYHO CUCTEMY CUUCIEHUA.
BocbmepuyHaa cuctema cuucnedusa. [lepesog ducen u3
BOCbMEPUYHOW CUCTEMbI B OBOUYHYIO U OECATUYHYIO CUCTEMbI U
obpaTtHo. LllecTtHaguatepuyHas cuctema cuucneHus. [lepesog
yncen U3 WeCTHagUaTePUYHON  CUCTEMbI B ABOWYHYIO,
BOCbMEPUYHYIO U AECATUYHYIO CUCTEMbI U 0BpaTHO

ApudmeTndeckme onepaumm B ABOUYHOM CUCTEME CHUCTIEHUSA

Jlornyeckne BblCKa3bIBaHUS. Jlornyeckune 3Ha4yeHusd
BbICKa3blBaHUN. OneMeHTapHble W COCTaBHblE€ BbiCKa3blBaAHUS.
Jlornyeckne  onepaunu: «U» (KOHBIOHKUMSA,  niormyeckoe
YMHOXEHME), «Unn» (OU3bIOHKUMS, JIOTMYECKOE CIOXEHUE), KHEe»
(normyeckoe oTpuuaHue). [lpropuTeT nOrnMYyecknx onepauun.
OnpepeneHne UCTUHHOCTU COCTABHOMO  BbICKa3blBaHUS  NpW
M3BECTHbIX  3HAYEHUSIX  WUCTUHHOCTUM  BXOOAWMX B HEro
3fIEMEHTapPHbIX BbICKa3blBaHUM

1.6

Nornyeckne BbipaxeHus. MpaBuna 3anucu NOrmMYecKnX BblpaKeHWUN.
MocTpoeHne Tabnul MCTUHHOCTM NTOFMYECKNX BblpaXkeHWI

1.7

Nornyeckne anemeHTbl. 3HAKOMCTBO C NOMMYECKMMM OCHOBaMMU
KOMMbloTepa

2.1

2.2

2.3

2.4

ANropuTtMbl 1 NporpammMupoBaHne

MoHaTMe anroputMa. WcnonHutenu anroputMoB. ANTOPUTM Kak
nnaH ynpasneHna UCMONHUTENEM

CeowctBa anroputma. Cnocobbl 3anucu anroputmMa (CroBeCHbIN, B
Buge 6nok-cxembl, nporpamma)

AnropuTMuYEcCKne KOHCTPYKUMWN. KOHCTPyKUMA «crnegoBaHuey.
JInnenHbin anropnt™. OrpaHM4YEHHOCTb NMHEWHbIX anropuUTMOB:
HEBO3MOXHOCTb npegycMoTpeTb 3aBUCUMOCTb
nocrieqoBaTernbHOCTU  BbIMNOMHAEMbIX AOEWNCTBUA OT UCXOAHbIX
JaHHbIX

KOHCTpyKUMA «BeTBIEHWE»: TMONHad W HenonHas opMmbl.
BbinonHeHne n HeBbINOMHEHNE YCNoBUS (MCTUHHOCTL M NTOXHOCTb
BblCKa3blBaHUS). [pocTble N cOCTaBHbIE YCNOBUS

2.5

KOHCprKLI,I/IFl «noBTopeHune». uUuknbl C€ 3adaHHbIM 4YUCITOM
ﬂOBTOpeHI/II;I, C ycnosumem BbINOJIHEHNA, C nepemeHHon LMKNa

2.6

Paspabotka Aans  dopmManbHOro  UCMOMHUTENst  anroputma,




2.7

2.8

2.9

npuBogawero Kk Tpebyemomy pesynbTaTy Mpu  KOHKPETHbIX
UcxodHbIX AaHHbIX. Pa3paboTka HEeCnoXHbiX anropuTMoB C
MCNONMb30BaHNMEM LMKNOB W BETBNEHUWM Ans  ynpaBrieHus
dopmanbHbIMKU  UCMONMHUTENAMW.  BbiNONHeHMe  anroputMoB
BPYYHYIO M Ha koMmnbioTepe. CUHTaKCMYyeckme u rnornveckue
owndbkmn. OTkasbl

Asbik nporpammupoBanusa (Python, C++, Java, C#, LUkonbHbIN
Anroputmmyeckmin A3blik). Cuctema nporpaMMnpoBaHuUs: peaakTop
TEKCTa NporpamMm, TPaHCNATOpP, OTNaa4vumK

MepemeHHas: Tun, uMs, 3HadyeHue. Llenble, BellecTBEHHble W
CUMBOJbHbIE NEPEMEHHbIE

Onepatop npucBamBaHus. ApudMeTnyeckue BblpaXXeHns W
nopsigok ux BbluucneHns. Onepauum € UENbIMU  YMCHIaMU:
LenoyuncrieHHoe peneHne, ocTaTtok OT pgenexHus. [lpoBepka
AENIMMOCTM OL4HOrO LEroro Yncna Ha gpyroe

2.10

BeTteneHus. CocTaBHble YCroOBUS (3anMCb FIOrMYECKMX BblpaXXeHUN
Ha M3y4yaemMoOM N3blke MNporpammupoBaHust). HaxoxageHue
MUHMMYyMa W MakCcumMymMa W3 [OBYX, TPEX WU YeTbIpEX uyucen.
PelweHne KBaapaTHOrO ypaBHEHWS, MMEILIEr0 BeLLECTBEHHbIe
KOPHW

2.11

2.12

[uanoroBas oTnagka nporpaMM: roWaroBoe BbINOMHEHUE,
NPOCMOTP 3HAYEHWU BENWUYUH, OTNAA0YHbLIA BbIBOA, BbIOOP TOYKM
ocTaHoBa

Lukn ¢ ycnosuem. Anroputm EBKknuMaa 4ns  HaxoxgeHus
Hanbornblwero obuwero genutens [ABYX HaTyparbHbIX Yucen.
PasbueHne 3anucm HaTypanbHOro Yncna B NO3NLMOHHOW CUCTEME
C OCHOBaHMEeM, MeHbLNM nnu paesHbiM 10, Ha oTaenbHble UM P

2.13

Likn ¢ nepemeHHoi. ANroputMmbl MPOBEPKU AENMMOCTU OOHOro
Llenoro 4yucna Ha Apyroe, MPOBEPKWM HaTyparnbHOro 4ucna Ha
NnpocToTy

2.14

2.15

O6paboTka CcUMBOMbHbLIX AaHHbIX. CWUMBOSbHbIE (CTPOKOBbLIE)
nepeMeHHble. [llocumBonbHas obpaboTka cTpok. [MoacyYET YacToThI
NOSIBNEHNA cuMmBONa B CTpoke. BCTpoeHHble yHKUMM ang
06paboTKM CTPOK

OnpeaeneHne BO3MOXHbIX pe3yrbTaToB paboTbl anropuTma npu
3a0aHHOM  MHOXECTBe  BXOAHbIX  [AaHHbIX, OfnpeaeneHue
BO3MOXHbIX  BXOAHbIX [AaHHbIX, MPUBOASALNX K [AaHHOMY
pesynbTaTty

9 KINACC

Kon

MpoBepsieMbI 3fIeMEHT coaepKaHus

1

LindopoBas rpamoTHOCTb

1.1

mobanbHasa ceTb NHTepHeT. IP-agpeca y3nos. CeTeBoe xpaHeHue




1.2

AaHHbIX. MeToabl MHOMBUAYANBHOIO N KOSNEKTUBHOIO pasMeLleHuns
HoBOW MH(opmaumn B UHTepHeTe. bonbline AaHHble (MHTEpHEeT-
AaHHblEe, B YAaCTHOCTU aHHble coumnarbHbIX CETEN)

[MoHaTMe 06  MHMoOpmaumoHHoOW  Be3onacHOCTU.  Yrpo3bl
nHdopMauUMOHHOM Be3onacHOCTM npu paboTte B rnmobanbHOM ceTtu
n Metoabl npotMBogencTBua uMm. [lpaBuna GesonacHom
ayTeHTudurkaumn. 3awmuTa NnMYHonm nHdopmaumm B cetn MHTepHeT.
be3onacHble cTpatermm noBegeHna B cetn  VHTepHer.
MpeoynpexaeHne BOBEYEHUsS B AECTPYKTUBHbBIE N KPUMUHAMbHbIE
dopMbl CETEBOM aKTUBHOCTU (KMOepOynnuHr, uwmHr n gpyrue

dopMbl)

1.3

Buobl  peatenbHoctM B WHTepHeTe.  VIHTepHeT-CepBUCHI:
KOMMYHMKaUMOHHbIE  cepBuCbl  (NnoyToBas  cnyxba, Buaeo-
KOH(pepeHU-CBA3b W Apyrve), cnpaBoyHble cnyxbbl (KapTbl,
pacnucaHus u gpyrue), nouckosble Cryxbbl, Cryk0bl 0BHOBMEHNUA
nporpamMMHoro obecneveHusas u apyrme cnyx6bol. Cepsuchl
rocygapctBeHHblx ycnyr. QOOnadHble  XpaHunuwa  AaHHbIX.
CpenctBa coBMecTHOM pa3paboTkn JOKYMEHTOB (OHMamH-oucsl).
MporpammHoe obecneyeHne Kak Beb-CepBUC: OHMANHOBbLIE
TEKCTOBbIE W rpadmMyeckne peaakTopbl, cpedbl pa3paboTku
nporpaMmm

TeopeTnyeckme 0CHOBbI MHGOPMATUKK

2.1

Mogenb. 3agaun, pewaemble C MOMOLLbD MOAENMPOBAHUS.
Knaccudpumkaumm  mogenen. MartepuanbHble  (HaTypHble) U
MHPOPMaLMOHHbIE MogeNnn. HenpepbiBHbIE U OUCKPETHBIE MOAENN.
NmutaumnoHHble mogenun. Urpoeble mogenu. OueHka cCooTBETCTBUS
MogenvM MogennpyeMomMy ob6bekTy 1 Lensm MoaennmpoBaHus

2.2

TabnuyHble mogenu. Tabnunua kak npencrtasneHne oTHoOWeHNA

2.3

basbl pgaHHbIX. OT6Op B Tabnuue CTPOK, YAOBMETBOPSIOLNX
3aJaHHOMY YCIOBMIO

2.4

pacp. BepwwuHa, pebpo, nytb. OpUEHTUPOBAHHbIE U
HeopueHTUpoBaHHbIe rpadbl. [dnuHa (Bec) pebpa. Becosas
Matpuua rpada. OnuHa nytn mexagy BepwmnHamu rpadpa. owuck
onTUManbHOro nyTn B rpade. HavyanbHas BeplmHa (UCTOYHUK) U
KOHeYyHas  BeplmHa (CTOK) B  OpWEHTUpoBaHHOM  rpade.
BbluncneHne konuyectBa nyTen B HanpaBfeHHOM aUMKINYECKOM

rpade

2.5

2.6

HepeBo. KopeHb, BepwmHa (ysen), nuct, pebpo (ayra) aoepesa.
BeicoTa gepesa. [Nogaepeso. NprMmepbl UCMONb30BaHUSA OePEBbLEB.
MNepebop BapMaHTOB C NOMOLLLIO AepeBa

MoHATME MaTemaTmyeckon Mogenu. 3ajayn, pewaemble C
NMOMOLLbID MaTeMaTU4eckoro (KOMMbIOTEPHOro) MoLernMpoBaHuS.
OTnuune matemaTnyeckom Mogenn OT HaTypHOWM mMogenn u oT
CINOBECHOrO (NMUTepaTypHOro) onvcaHus obbekTa

2.7

OTansbl KOMIMbKOTEPHOIo MoOAeNMMpoBaHUA: MNOCTaAHOBKA 3ajadu,




NOCTPOEHME MaTeMaTU4YecKkon Modenu, NporpaMmHas peanusaums,
TecTUpoBaHWe, MPOBEAEHNE  KOMMbIOTEPHOTO  3KCMEPUMEHTA,
aHanu3 ero pesynbTaToB, yTOYHEHNE MOAENU

Anrop1MTMbl U NPOrpaMmMmpoBaHme

3.1

Pa3bueHvne 3apauyn Ha noasagadn. CocTaBrneHve anropuTtMOB U
nporpaMmMm C  WUCMOMb3OBaHMEM  BETBIIEHWA,  LWUKMOB WU
BCMomoraTenbHbIX anropuTMOB ANs yNpaBneHUs WCMONHUTENEM
UNU OPYTMMU UCMIOMHUTENAMM

3.2

3.3

TabnuyHble BenuuuHbl (Maccmebl). OfHOMEpPHbIE  MacCUBbI.
CocTtaBneHve u oTnagka nporpamMmm, peanuaylowmx TUMNoBble
anroputMbl 00paboTKM OAHOMEPHbLIX YUCIIOBbLIX MacCuMBOB, Ha
O4HOM M3 43blkoB nporpammupoBaHnsa (Python, C++, [Mackanb,
Java, C#, LUkonbHbIN AnNroputMmnYecKknn Hsbik): 3anosfiHeHune
YMCMOBOrO MaccuBa ClyyYyanHbIMKM 4YuCflaMn, B COOTBETCTBMM C
dopmyrion wunu  nNytTéM BBOAA YUCES, HaxoXOeHne CyMMbl
9N1eMEeHTOB MaccuBa, JIMHEWHbIN MOUCK 3aJaHHOro 3HaYeHusd B
MaccuBe, MOACYET 3MEMEHTOB MaccuBa, YOOBNETBOPSAIOLLNX
3agaHHoOMy yCIOBUIO, HaxoXxaeHue MWUHMManNbHOro
(MakcMmanbHOro) anemeHta maccma. CopTupoBKka Mmaccusa

O6paboTka NOTOKA AaHHbIX: BbIYUCIIEHME KONMYECTBa, CYMMbl,
cpegHero apuMdMeTU4ecKkoro, MWHUMAaNbHOrO U MaKCUMarbHOro
3HA4YEeHNA 3NEeMEHTOB MOCneaoBaTeNbHOCTH, YAOBMETBOPSAHOLMX
3aaHHOMY YCIOBUIO

3.4

YnpaeneHue. CurHan. ObpaTHas cBa3b. [lonyyeHne curHanos oOT
UMJPOBLIX OaTYMKOB (KacaHusi, pacCTosiHMS, CBeTa, 3ByKa W
apyroro). lNpumepsbl ncnonb3oBaHnsa NpuHUMna obpaTHOM CBA3U B
cucTemax ynpasfieHUA TEXHUYECKUMU YCTPOUCTBAMKU, B TOM YUCHE
B poboToTexHuke. NMpumepbl pobOTU3NPOBAHHLIX CUCTEM (CUCTEMA
ynpaBneHnss OBWXEHWEM B TPaAHCMOPTHOW CUCTEME, CBapOYHas
NNHUS aBTO03aBOAa, aBTOMaTU3MpPOBAHHOE ynpaBneHue
oTOMfeHneM  goma, aBTOHOMHas  cuctema  yrnpaBfeHus
TPaHCNOPTHbLIM CPEACTBOM U APYrne CUCTEMbI)

4.1

NHdopmaLnoHHbIE TEXHOMNOrMn

MoHATNMEe 06 3NEeKTPOHHbIX Tabnuuax. Tunbl OaHHbIX B s4Yenkax
9MIeKTPOHHOW Tabnuubl. PepakTupoBaHue u dopmMaTupoBaHue
Tabnuy. BcTpoeHHble dyHKUMM AONs  noucka  Makcumyma,
MUHUMYMa, CyMMbl U cpegHero apudmeTtundeckoro. CopTupoBka
OAHHbIX B BblOENeHHOM AuanasoHe. [locTpoeHve anarpamm
(ructorpamma, KpyroBad [guarpamma, To4veyHas Aguarpamma).
Bbibop Trna guarpammel

4.2

MpeobpasoBaHne dopmyn npu konupoBaHun. OTHOCUTESNbHAS,
abcontoTHasa 1 cMellaHHas agpecaums

4.3

YCnoBHbIE BbIYUCIIEHUS B 3NEKTPOHHbLIX Tabnuuax. CymmupoBaHme
M MOACYET 3HAYEeHWN, OTBevalLWMx 3adaHHOMY YCMOBUIO.
O6paboTka B6onbLInX HabopoB OaHHbIX. YuncneHHoe




mMogenmpoBaHne B 3JIEKTPOHHbIX Tabnmuyax

4.4

Porb nHpopMaunoHHbBIX TEXHONOMMIW B pa3BUTUM 3KOHOMUKN MUPa,
cTpaHbl, permoHa. OTKpbiTble o6pasoBaTternbHble  Pecypchbl.
Mpodeccun, ceaszaHHble ¢ MHGOOPMATUKON U UHEOPMALMOHHBIMU
TexHonormamu:  Beb-gmM3anHep, NPOrpaMmMmucT,  paspaboTymk
MOOMMBHbIX NPUNOXEHWUHN, TECTUPOBLLMK, apxuTekTop
nporpamMmMHoOro obecnevyeHuns, crneumanuct no aHanuay AaHHbIX,
CUCTEMHbIN aAMUHUCTPAaTOpP




NMPOBEPAEMBIE HA O3 N0 MH®OPMATUKE TPEBOBAHUA K
PE3YNIbTATAM OCBOEHUAA OCHOBHOW OEPA3OBATEJIbHOM
NMPOrPAMMblI OCHOBHOI'O OBLLEFO OBPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

NMpoBepsiemble TpeboOBaHMA K NpeaMeTHbIM
pe3ynbTatam 6a30BOro ypoBHs1 OCBOEHUSAA OCHOBHOM
oGpa3zoBaTesnibHOM NporpamMmmbl OCHOBHOIO obLero
obpa3oBaHus Ha ocHoBe ®IOC

1

1.1

3HaTb (NOHMMaTb)

BnageHve OCHOBHbIMW  MOHATUMAMU:  MHOPMaUMS,
nepegaya, XxpaHeHne wn obpaboTka uWHOpMaLUK,
anroput™M, Mofenb, UM(PPOBON  MNPOAYKT U UX
ncnorb3oBaHne ans pelueHns y4eOHbIX n
NpakTUYeckmx 3agad

BnageHne noHATMAMU: BbICKasblBaHWe, norndeckas

12 onepauusi, Iorm4yeckoe BblpaxkeHne
2 YmeTb
YMeHne  onepupoBaTb  edWHULAMW  U3MEepeHUd
2.1 MHOPMaALMOHHOTO OB6bEMa M CKOPOCTU nepeaaydn
AaHHbIX
YMeHune 3anucbiBaTb U cpaBHMBaTL Lernble yucrna ot 0
50 no 1024 B pasnnyHbiX MNO3UMLUMOHHLIX CUCTEMAaX
’ CYMCNEeHUss C OcHoBaHuasMn 2, 8, 16, BbINOMHATb
apudmeTmnyeckme onepaumm Hag HUMK
YMeHue kogupoBaTb U AekoaupoBaTb coobLeHnsa Mo
53 3agaHHbIM npasunam; NOHUMaHWe OCHOBHbIX
' NPUHLKXMNOB  KOOMPOBaHUA UHMOpPMaUUM  pasfinyHomn
npupoabl: TEKCTOBOW, rpadpmuyeckomn, ayamo
YMeHne 3anucbiBaTb JIOTMYECKME  BbIpaXeHus C
NCMONb30BaHNEM  AUSBIOHKLUMW,  KOHBIOHKUMK  ©
oTpuUaHus, onpegensaTbs WUCTUHHOCTb  JIOrMYECKUX
54 BblpaXXeHUA, €Cfiu M3BECTHbl 3HAYeHUS WCTUHHOCTU
' BXOOSAWMX B HEro MepeMeHHbIX, CTpOouUTb Tabnuubl
UCTUHHOCTU ONS NOMMYECKNX BbIPaXXeHUW; 3anncbiBaTb
NOrMyeckMe  BbIpaXeHUA Ha  M3y4aeMoOM  A3blke
nporpaMmMmMpoBaHus
YMeHMe coCcTaBndATb, BbINOSHATE BPYYHYHO W Ha
KOMMbIOTEPE HECMOXHbIE anropuTMbl ANA yrnpasreHus
ncnonHutenamun (Yepenawka, YepTéXHUK u Opyrue);
cos3faBaTb W OTNaxuBaTb MpPOrpaMmbl Ha OAHOM W3
2.5 A3bIkOB nporpammupoBanusa (Python, C++, [lMackanb,

Java, C#, LWkonbHbIn AnroputMmyeckun  Asbik),
peanusylolme HecCroXHble anroputMmbl  06paboTkm
YUCMNOBbLIX [AaHHbIX C WCMONb30BAHMEM LIMKIIOB U
BETBMEHUN; YMeHNe pa3bmBaTtb 3aJayvv Ha nopsagayw,




MCNONb30BaTh KOHCTAHTbl, NEPEMEHHbIE U BbIPaXKEHUS
pa3nnYHbIX TMNoB (4ncnos.bix, NOrNYECKUX,
CMMBOJTbHbIX); aHanuanpoBaTb NpPeAnoXeHHbIN
anropuTm, onpenensaTb, KakMe pesyrbTaTbl BO3MOXHbI
npv 3agaHHOM MHOXECTBE UCXOAHbIX 3HaYEeHWUI

2.6

YMeHve 3anucatb Ha n3yyaemom A3blke
nporpamMMmUpoBaHUsa anropuTMbl NMPOBEPKU OENUMOCTU
OOHOro uenoro 4Yucna Ha  apyroe, NpOBEPKU
HaTypanbHOro YuMcrna Ha npocToTy, BblaeneHusa undp
M3  HaTypanbHOro 4ucna, MNOUCK  MaKCUMYMOB,
MWHUMYMOB, CYMMbl YMCITOBOW NMocrefoBaTenibHOCTH

2.7

2.8

BnageHue YMEHMNEM OpPUEHTMpPOBATbLCA B
nepapxmyeckon  CTpykType  (pannoBon  CUCTEMbI,
pabotaTtb C annoBon CUCTEMOW NEPCOHanbLHOro
KoMnboTEPA C  UCMONb30OBaHWMEM  rpadoMyecKkoro
WHTepdenca, a WMEHHO: co3daBaTb, KOnNMpoBaTb,
nepemMeLlaTb, nepenMeHoBbIBaTb, yoanatb n
apxuBupoBaTb dansibl N KaTanoru

BrnageHne ymeHMsIMM WM HaBblkaMW WCMNONb30BaHUSA
NHAPOPMALMOHHBIX U KOMMYHUKALUMOHHBIX TEXHOSOrmin
Anst noucka, XxpaHeHusi, obpaboTkm n nepegayn wu
aHanusa pasnu4yHblX BMAOB MHOpMaLmm

2.9

YMeHune BbiOMpaTb cnoco® npeactaBneHusi OaHHbIX B
COOTBETCTBMM C MNOCTaBMNEHHOM 3agaden (Tabnuupl,
CXeMbl, rpadukn, guarpammbl) C UCMNONb30BaHMEM
COOTBETCTBYIOLINX MNPOrpamMMHbIX cpencts 0bpaboTku
AaHHbIX

2.10

YMeHue dopmanmsoBaTtb n CTPYKTYpupoBaTb
NMH(OPMaLMIO, NUCNOMb3Ysl ANEKTPOHHbIE Tabnuubl AN
obpaboTkM, aHanmMsza W BuU3yanusaumm YUCNOBbIX
AaHHbIX, B TOM 4uUcCne C BblgeneHneM aAuanasoHa
Tabnuubl © ynopsgovnmBaHuem (COPTMPOBKOM) ero
3/IEMEHTOB; YMEHVWEe TPUMEHATb B  3JIEKTPOHHbIX
Tabnuuax opmMynbl Ansi pacy€ToB C MCMNONb30BaHUEM
BCTPOEHHbIX (PYHKLUMIA, abCOSMOTHON, OTHOCUTESNbHOWN,
CMeLlaHHOW ajpecauuu; UCMonb30BaTh 3MEKTPOHHbIE
Tabnuupbl ANS YUCEHHOIO0 MOOENUPOBaHUS B NPOCTbIX
3aadvax U3 pasHbIX NpegMeTHbIX obnacTen




NEPEYEHb 3JIEMEHTOB COAOEPXAHUA, MPOBEPAEMbBIX HA OI'd

NO NUHPOPMATUKE

Koa

###Par###1 .1

1.2

2.1

NMpoBepseMbIN anIeMEHT coaepXKaHus
LindppoBasi rpaMoTHOCTb

®annbl n nanku (katanoru). MNMpvHUKUNBI NOCTPOEHUS
gannosblx cuctem. [lonHoe wumsa danna (nankw).
Myte Kk danny (nanke). Pabota ¢ dannamm un
Katanoramu cpeactBamMu OnepaunuoHHOW CUCTEMBI:
cosfaHwue, KOnMpoBaHue, nepemeLleHue,
nepeMmMeHoBaHne W ypaneHve annos U nanok
(katanoroB). Twunbl dannos. CsouctBa dannos.
dannosbin MeHegxep. [lounck annos cpencreamu
ornepaumoHHON CUCTEMbI

Ob6beanHeHne koMmnbloTepoB B ceTb. CeTb NHTepHeT.
Beb-ctpanuua, Beb-cant. CTpykTypa agpecoB Beb-
pecypcoB. bpaysep. [louckoBble cuctembl. [louck
MHpopmMaumMm NO  KMAYEeBbIM  cCrloBamM UM MO
n3o06paxeHuto. [locToBEepHOCTb MHdopMaumn,
nonyvyeHHon wn3 WHTepHeta. |P-agpeca yanos.
CeTeBOe XpaHeHne gaHHbIX

TeopeTnyeckme 0CHOBbI MH(POPMaATUKM

AnckpeTHOCTb  OdaHHbIX. BO3MOXHOCTb  onucaHus
HenpepbIBHbIX OOBLEKTOB M MNPOLECCOB C MOMOLLbIO
ANCKPETHbBIX AAHHbIX.

Cumeon. Andasut. MowHocTb andgasuta. [JBONYHbIN
andasnt. KonnyectBo BCEBO3MOXHbIX CMOB (KOO4OBbIX
KOMOMHaUW) (PUKCUMPOBAHHON OfMHbI B ABOUYHOM
andgasute. [llpeobpaszoBaHne nwboro andgasuta K
ABOUYHOMY. KonnyectBo pasfnyHbIX Cnos
MKCUPOBAHHON ANMHbI B andasute onpenenéHHon
MOLLHOCTM.

KognpoBaHue cuMBOSIOB oOfgHoro andgasuta C
MOMOLLBID KOAOBLIX CMNOB B JApyroMm andgasuTe,
kogoBass Tabnuvua, aekoaupoaHue. KogupoBaHue
TekcToB. PaBHOMepHbIN Kod. HepaBHOMepHbIN Koa.
Kognpoeka ASCIl. BocbMubUTHbIE  KOOMPOBKMW.
Monatne o kogmpoBkax UNICODE. [ekoanpoBaHue
coobLWeHnn C UCMONb30BaHWEM pPaBHOMEPHOIO U
HepaBHOMepHOro koga. WHdopMaunOHHbIN O6BLEM
TeKcTa

2.2

MHpopMaunoHHbIN  06BEM  gaHHbIX.  but -
MUHUMarbHaa eguvHuLa Konuyectsa uHopmaumum —
JBOWNYHbIN paspsaa. EavHuubi n3mepeHuns
MHGOPMaAUMOHHOIO Ob6bEMa [fOaHHbIX. but, 6aurT,




knnobant, merabant, rurabant. CKopocTb nepegayu
AaHHbIX. EAMHMLBI CKOPOCTU Nnepefayn gaHHbIX

2.3

KogupoBaHue uBeTa. LlBetoBble mogenun. Mogenb
RGB. Nmy6uHa koguposaHus. Manutpa.

PacTpoBoe " BEKTOpHOE npeacraBneHne
n3obpaxeHun. MNukcenb. OueHka MHAPOPMALMOHHOIO
o6béMa rpaduyecknx [OaHHbIX [Ans  pacTpOBOro
n3obpaxeHus

2.4

2.5

KogupoBaHue 3Byka. PaspsgHOCTb M YacToTa 3anucu.
KonnyecTtBo kaHasnoB 3anucu.

OueHKa KONMMYECTBEHHbIX MapaMeTpoB, CBSA3aHHbIX C
npegcraBfeHNeEM U XpaHeHNeM 3BYKOBbIX dansnos

HenoanunoHHble 7 MO3ULMOHHbIE CUCTEMBI
cuncnenunsa. Andpasut. OcHoBaHue. Pa3BépHyTas
dopma 3anvcu uucrna. [lepeBon B OECATUYHYIO
CUCTEMY u4ucern, 3anucaHHblX B OPYrux cucTemax
cuYncneHus.

Pumckas cuctema cuncneHms

2.6

[lBonyHaa cuctema cumncneHmna. [llepeson Uenbix
yncen B npegenax ot 0 go 1024 B 4BOMYHYIO CUCTEMY
cuncnenmsa. BocbmepuyHas cuctema  cuymMcreHus.
lMepeBog umcen w3 BOCbMEPUYHOM CUCTEMbI B
ABOUYHYIO UM [OECATUYHYIO CuUCTeMbl M obpaTHo.
LectHaguaTtepuyHasa cuctema cumcnenus. epesog
ynucen u3 WwecTHaguaTepuyHON CUCTEMbI B BOUYHYIO,
BOCbMEPUYHYIO U OECATUYHYIO CUCTEMbl M 0BpaTHO.
ApudmeTnyeckne onepaumm B OBOUYHOW CUCTEME
cynucneHus

2.7

Jlornyeckue BbICKasbiBaHUA. Jlornyeckne 3HadeHUs
BblCKa3blBaHUN.  JfieMeHTapHble W COCTaBHble
BblCKa3blBaHUS. Jlornyeckne  onepauumu: «n»
(KOHBIOHKUMS,  NOrM4eckoe  YMHOXEHMUE),  «UNu»
(An3BHOHKLMS, norn4yeckoe CNOXeHue), «HEe»
(nornyeckoe oTpuuaHue). TlpuopuTeT NOrnMYecKnx
onepauun. OnpefeneHne WCTUHHOCTM COCTaBHOIO
BblCKa3blBaHUS, ecnu N3BECTHbI 3Ha4yeHus
MCTUHHOCTU  BXOOSAWMX B HEro 3rieMeHTapHbIX
BbiCKa3blBaHUW. Jlormyeckne BblpaxeHusa. [lpaBuna
3anucK Normyecknx BblpaxxeHnn. MNoctpoeHne Tabnuy
MCTUHHOCTU NTOrMYECKNX BblPaXXeHUN

2.8

Jlornyeckne anemeHTbl. 3HAKOMCTBO C NOrMYecKUMu
OCHOBaMM KOMIbOTEPA

2.9

HenpepbiBHbIE n AUNCKPETHbIEe MoAenu.
MmutaumoHHble mogenu. Urposble moaenu. OueHka
afQekBaTHOCTM MoAenvM MoAenvMpyemMomy OOBLEKTY U




2.10

uenam MmoaesimpoBaHunA

TabnunyHble mogenu. Tabnuua kak npeacrtaBneHue
OoTHoweHnA. basbl gaHHbIx. OT6op B Tabnumue CTpoK,
yOOBMNETBOPAOLWMX 3a4aHHOMY YCMOBUIO

2.11

2.12

Npad. BepwmHa, pebpo, nytb. OpMeHTUPOBaHHbIE U
HeopueHTupoBaHHble rpadbl. [OnuvHa (Bec) pebpa.
BecoBas wmaTtpuua rpada. [AnuHa nytm  mexny
BepwuHamn rpadpa. llouck onTumanbHOro nyTn B
rpadpe. HavyanbHaa BeplinHa (MCTOYHUK) U KOHEYHas
BepwnHa (CTOK) B  OPUEHTUPOBAHHOM  rpade.
BbluncrneHne konuyectsa nytenM B HanpaBfiEHHOM
aumKnuyeckom rpadge

Hepeo. KopeHb, BeplinHa (y3en), nuct, pebpo (ayra)
aepesa. Bbicota pepesa. [lognepeBo. [lpumepsl
ncnonb3oBaHus gepesBbeB. [lepebop BapuaHToOB C
MOMOLLbIO AepeBa

AnropuTtMbl U NporpaMmMmmpoBaHne

3.1

3.2

CeoncTtBa anroputma. Cnocobbl 3anucu anroputma
(crnoBecHbIN, B BUAE BrOK-cxeMbl, NporpamMmma).
CocTtaBneHue anropuTMoB " nporpamm c
NCNOSib30BaHNEM BETBIIEHUN, LMKIOB "
BCNoMoraTesibHblX  anropuTMOB  And  yrnpaBneHus
ncnonHutenem (PoboT, Yepenaiwka, YepTExXHUK U
apyrue). BbinonHeHWe anroputMoB BPYYHYHO U Ha
KoMnbtoTEpE

Asbik nporpammuposaHuna (Python, C++, [Mackane,
Java, C#, LLUkonbHbIn ANroputMmnyeckmin Asbik).
Cuctema nporpamMMuMpoOBaHUA: pedakTop TekcTa
nporpamMmm, TPaHCAATOP, OTNaguuK.

lNepemeHHasa: Tvn, wum4A, 3HadveHune. Llenble,
BELLLECTBEHHbIE N CUMBOJIbHbIE NMEPEMEHHbIE.
OnepaTtop npuceanBaHus. ApumeTtndeckne
BblpaXXeHUs1 N NopsaoK UX BblumcneHus. Onepauun ¢
LenbiMU Yucramu: LenovmcrieHHoe aerneHne, octaTok
oT pgenenus. BetBneHus. CocTaBHble YCroOBUSA
(3anncb  NOrMYEecKUX BbIPAKEHUA Ha U3yYaeMOM
A3blKe NporpaMMmnpoBaHus). HaxoxaeHne MMHUMMyma
N MakcMmyma K3 [OBYX, TPEX M YeTbIpEX 4ucen.
PeweHne KBagpaTHOro ypaBHEHUS, UMeloLero
BeLLleCTBEHHbIe KOpHWU. Llukn ¢ ycrnoBnem. Anroputm
EBknnoa pans HaxoxoeHust Hambonbllero obulero
aenutens OByX HaTyparnbHbiX 4ucen. PasbueHune
3anucu HaTypanbHOro Yyucna B No3uLMOHHOW cucTemMe
C OCHOBaHWeM, MeHbWwuUM wunn pasHbiM 10, Ha
otaenbHble undpsl. Linkn ¢ nepemeHHon. Anroputmbl




NPOBEPKM OENMMOCTU OAHOro LEenoro 4ucna Ha
ApYyroe, NpoOBEPKM HaTyparbHOro YMcra Ha NPoCcToTy

3.3

O6paboTka CMMBOMbHbLIX AaHHbIX. CuMBOMbHbIE
(cTpokoBble) nepemeHHble. MocumBosbHas
obpaboTtka cTpok. [logcyéT 4yacToTbl MNOSABNEHUS
cuMmBona B CTpoke. BcCTpoeHHble dyHKUuM Ons
00paboTKku CTPOK

3.4

3.5

3.6

OnpegeneHne BO3MOXHbIX pe3ynbTaToB paboThbl
anropytMa npy  OaHHOM  MHOXECTBE  BXOOHbIX
AaHHbIX, onpeaeneHne BO3MOXHbIX BXOAHbIX AAHHbIX,
NPMBOAALLMX K AaHHOMY pe3ynbTaTy

TabnuyHble BenuYuHbl (MaccuBbl). OAHOMEpPHbIE
maccubl. CocTaBneHve W oOTnagka nporpamm,
peanuaylowmx TUNoBble anroputMbl  06paboTKK
OLHOMEPHbIX YMCIOBbIX MAacCMBOB, Ha OAHOM U3
A3bIkoB nporpammupoBaHusa (Python, C++, MNMackane,
Java, C#, LUkonbHbIn ARroputMUYecKkUn Asbik):
3anoSfIHEHME  YMCMOBOIMO  MaccuBa  ClyYalHbIMU
yucrnamu, B COOTBETCTBMW C POPMYSION UK NYTEM
BBOAA 4uUCen, HaxoXOeHue CYyMMbl 9fleMEeHTOB
MaccuBa, NUHENHbIN MOWUCK 3a4aHHOro0 3Ha4yeHus B

maccuse, NOACHET 3NemMeHToB mMaccuea,
YyAOBMNETBOPAOLLMX 3agaHHOMY YCIOBMWIO,
HaxoXxaeHune MUHMMaIbHOIO (MakcumanbHOro)
anemeHTa mMaccuBa. CopTupoBka MaccuBa.
O6paboTka noToka AaHHbIX: BblYMCIiEHNE

KONM4YeCcTBa, CYMMbl, CpegHero apudMeTU4ecKoro,
MUHMMaNbHOrO U MaKCUMarnbHOrO  3Ha4YeHust
3M1EMEHTOB MocneaoBaTeNbHOCTH, YAOBNETBOPSIOLLNX
3aj@aHHOMY YCIOBMIO

YnpasneHune. CurHan. ObpatHasa cBasb. [NonyveHune
CUrHanoB OT UWMPPOBLIX AaTYNKOB (Hanpumep,
KacaHusi, paccTosiHud, cBeTa, 3ByKa). [lpumepbl
MCNOMb30BaHUS  NpuHUMNa obpaTHOM CBA3M B
cucTtemax ynpaBneHust TEXHUYECKMMU YCTpPOrCTBaAMU
C MOMOLLbIO AAaTYMKOB, B TOM YncCrie B pOBOTOTEXHMKE

MHdpopMaLnOHHbIE TEXHOMNOMMNK

4.1

TekcToBble LOKYMEHTbl M UX CTPYKTYPHbIE 3NIEMEHTDI
(cTpaHuua, ab3au, cTpoka, CnoBo, CUMBON).

TeKkCToBbIM NPOLECCOP — MWHCTPYMEHT CO34aHus,
pefakTMpoBaHua M (popMaTUpoBaHUS  TEKCTOB.
MpaBuna Habopa TekcTta. PepaktupoBaHue TeKcCTa.
Ceonctea cumeonos. LWpudpTt. Twunbl wpudTos
(pybneHble, C  3aceykamu, MOHOLLUUPUHHbIE).
MonyxupHoe n KypcuBHOe HadepTaHue. CBoKcTBa




4.2

abs3aueB: rpaHuubl, ab3auHbld OTCTYyN, WHTEpBan,
BblpaBHMBaHue. [lapameTpbl cTpaHuubl. CTunesoe
dopmaTmpoBaHune. CTpyKTypupoBaHue WHGOpMaumm
C MNOMOLLbID CnUCKoB M Tabnuy. MHOroypoBHeBbIe
cnuckn. [lobaBneHme Tabnuy B TEKCTOBbIE
AOKYMeHTbl. BcTaBka wu3obpaxeHun B TEKCTOBbIE
AOKyMeHTbl. OO6TekaHne un3o0bpaxeHun TEKCTOM.
BkrnioyeHne B TEKCTOBbIM  LOKYMEHT [uarpamm,
dopMyr, Hymepauuum  CTpaHWL,  KOFOHTUTYIOB,
CCbIJTOK 1 APYrnX 35IEMEHTOB

PacTtpoBble pucyHku. Kcnonb3oBaHune rpadunyeckmnx
NPUMUTUBOB.

Onepauuun pegaktupoBaHna rpadpmyecknx oObEKTOB,
B TOM 4ucne umdposbix ¢oTorpaduimi: U3MeHeHune
pa3mepa, obpeska, NOBOPOT, OTpaxeHue, paboTta c
obnactamu (BblaeneHve, KonNupoBaHue, 3arnumBka
LBETOM), KOppeKLms LBeTa, APKOCTM n
KOHTpacTHoCcTU. BekTtopHaa rpadumka. CosgaHue
BEKTOPHbIX PUCYHKOB BCTPOEHHbIMW CpeacTBamu
TEKCTOBOro npoueccopa unu Apyrux nporpamm
(npunoxenun). [obaBrneHne BEKTOPHbLIX PUCYHKOB B
AOKYMEHTbI

4.3

MogrotoBka MynbTUMeOUNHBIX nNpe3eHTauun. Cnang.
[obaBneHne Ha cnamg TekcTa U M306paxKeHUNn.
Pabota ¢ Heckonbkumu cnanpgamu. [JobaBneHune Ha
cnang  ayamoBuayasnbHbIX — AaHHbIX.  AHMMauMs.
['Mnepccbiikm

4.4

4.5

Tvnbl OaHHbIX B SYerKax 9NeKTPOHHOW Tabnuubl.
PepaktnposaHne wun  opmatnpoBaHue Tabnuu,.
BcTpoeHHble  (yHKUMM ONns  noucka Makcumyma,
MUHMMYMaA, CYMMbl U CpefHero apugpmeTmnyeckoro.
CopTupoBKa [faHHbIX B BblAefIeHHOM AnanasoHe.
MocTpoeHne guarpamm (rMctorpamma, Kpyrosas
anarpamma, TodeyHas Aauarpamma). Bbeibop Tuna
avarpamMmmbi. NMpeobpasoBaHue dopmyn npu
konnpoBaHun. OTHocuTenbHas, abconTHas WU
CMellaHHas agpecaums

YCroBHbIE BbIYUCIIEHNA B 3NIEKTPOHHbIX Tabnuuax.
CymmMupoBaHue 1 MNOACYET 3HaYeHUN, OTBeYaroLnX
3agaHHoMy ycrnosuto. ObpaboTka 6onbLimMx HabopoB
AaHHbIX. YncneHHoe MoLenupoBaHne B ANIEKTPOHHbIX
Tabnuuax
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