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Pabouyas nporpamma
no y4ebHoMy npemeTy «MHhopmaTika»
(yrny6néHHbIn YpoBeHb).



Pabouass nporpamma no yuyebHoMy npeamety «MH(opmaTKa» (YrnyonéHHbIi
YpoBeHb) (nNpeameTHas obnactb «MatemMaTvka U MH(opMaTrKa») (Lasiee COOTBETCTBEHHO -
nporpaMMa Mo MH(opMaThKe, WHHPOPMATMKAE) BKIHOYAET MOACHUTENbHYHO  3aMWUCKY,
cofepxkaHve 06yyeHuns, naaHNpyemMble pe3y/ibTaTbl OCBOEHMSA NPOrpaMMbl Mo MHOPMATUKe.

MosicHWTEeNbHAA 3anMcka OTpaxkaeT obwye LUenM W 334a4n  MHAQOPMATUKW,
XapaKTePUCTUKY MCUXONOrMYeCKMUX NPEeANOoCbIIOK K eé 13y4yeHno 0byyatowmnmmcs, MecTo B
CTPYKTYpe Yy4yebHOro nnaHa, a Takxe Mnoaxodbl K OTOOpYy COAep)KaHWs, K ONpeaeneHuto
NNaHWPYeMbIX Pe3y/ibTaToB U K CTPYKTYpe TeMaTUYeCcKoro njaaH1upoBaHus.

CofepxxaHne 06yyeHNs pacKpbIBAeT COAepXKaTe/bHbIe IMHUW, KOTOpPble NpeaiaratoTcs
A1 0653aTe/IbHOr0 U3YYeHNs B KaXKOM Knacce Ha YpOBHe CpefHero o6Lero o6pasoBaHus.

MnaHWpyemble pe3y/bTaTbl OCBOEHUS MNPOrpaMMbl MO WH(OPMATMKE BK/IKOYaOT
NIMYHOCTHbIE, MEeTanpeaMeTHble pesy/ibTaTbl 3a BECb MEPUOL, 00YYEHUS HA YPOBHE CPefHEero
06Lero obpas3oBaHUsA, a TaKKe MpegMeTHble LOCTVXKeHUA 00yudatoLLerocs 3a KaX[blil rof
00yuyeHus.

MoscHUTE/bHaA 3anuncka.

Mporpamma No nHpopmaTuke (Yrny6neHHbIN YPOBEHb) Ha YPOBHE CpeAHEro o6Luero
obpa3zoBaHMs pa3paboTaHa Ha OCHOBE TpebOBaHWI K pe3ynbTaTaM OCBOEHUS OCHOBHOW
06pa3oBate/ibHOM NporpaMMbl CpeAHero obuiero obpasoBaHus, NpefcTaBneHHbIX B ®IOC
COO, a TaKxe hegepasbHON paboyeli Nporpammbl BOCMTaHMS.

MporpammMa Mo MHgopmaTuKe AaéT nNpefAcTaBleHNe O Lensx, o6Lel crparternm
00y4yeHus, BOCMUTAHUA W pPa3BUTUA 0OydvaloWMXCA CpeacTBaMu  y4ebHOro npegmeta
«MHopmaTka» Ha yrny6néHHOM YPOBHE, YCTaHaB/MBaeT 00s3aTe/lbHOe MpegMeTHOoe
COAepXkaHve, nNpeaycMaTpuBaeT ero CTPYKTYpupOBaHME MO pasfenam u TemaMm Kypca,
onpefensieT pacnpefenieHne ero no knaccam (rogaMm u3yyeHus), LaéT nNpUMepHoe
pacripefeneHve y4yeOHbIX 4acoB MO TeMaTMYeCKMM pasfefiaMm Kypca W peKOMeHAyeMyto
(NpMepHYt0)  MOCNefoBaTeNbHOCTb  UX  M3YYeHUs C  YYETOM  MeXNpPeaMETHbIX WY
BHYTPUMPEAMETHbLIX CBS3€, NOrMKM Y4ebHOro npouecca, BO3PaCTHbIX 0COGEHHOCTEN
obyuaroLmxcs.

Mporpamma no MWHGoOpMaTUKe OnpefenseT KOMMYECTBEHHbIE W KayeCTBEHHbIe
XapaKTePUCTVKM Yy4ebHOro martepuana [ANs KaKAOro roga M3y4vyeHwWs, B TOM 4ucnie Ans
COAEpXKaTeNbHOr0 Hamno/IHEHUA pPasHOro BuAa KOHTPONA (MPOMEXYTOYHOW arTecTaumu
00yyatoLLMXCs,  BCEPOCCUMCKMX  MNPOBEPOYHbIX  paboT, rocydapCTBEHHOW  WUTOrOBOM
arrectayuu). MNporpamma no UHMoOpMaTHKe ABNISETCS

OCHOBOW /151 COCTaB/IEHNS aBTOPCKMX Y4ebHbIX Nporpamm v y4ebHMUKOB, MOYPOUHHOro
NNaHMPOBaHMA Kypca yYmTesiem.

MHhopmaTrKa B cpegHem 06LeM 06pa3oBaHUN OTPAXKAET:

CYLLHOCTb MH(OPMaTUKN KaK Hay4YHOW AUCLMMNANHBI, U3yyatoLleld 3aKOHOMEPHOCTU
MPOTEKAaHUS M BO3MOXHOCTM aBTOMAaTU3auuy WUHGPOPMAaLMOHHBIX MPOLECCOB B Pas3/INYHbIX
cucTemax;

OCHOBHble 06/1aCTU MPUMEHEHUS WH(OPMATMKKM, MpeXae BCero WUH(OpMaUMOHHbIE
TEXHONOIMK, YrpaB/eHne N CoLMabHYHO cepy;

MEXANCLUMNIMHAPHBIA XapakTep MHPOPMATUKM 1 MHPOPMALIMOHHOW AeSATeNbHOCTH.

Kypc wH(opmatukn and  ypoBHSA CpefHero obuwero o6pa3oBaHUs ABNSETCA
3aBepLUatoLLIMM 3TaroM HEeMpepbIBHOM NOATOTOBKM 06YyyatoLmXcs B 061acT MHPOPMATUKKM 1
NHOPMALMOHHO-KOMMYHUKALMOHHbBIX  TEXHOMOIWIA, OMNMpaeTca Ha COAepXKaHue Kypca
NH(OPMATUKN YPOBHA OCHOBHOMO 06LLEero 06pa3oBaHUs M OMbIT MOCTOSAHHOIO MPUMEHEHUS



MH(OPMaLMNOHHO-KOMMYHUKaLMOHHBIX  TEXHOMOMNA, [aéT TeopeTUYeCKoe OCMbIC/EHMe,
WHTepnpeTauunio 1 0606LLeHNe 3TOro OnbITa.

Pe3ynbTaTbl Yrny6nEHHOro YPOBHSA U3ydeHUs ydebHOro npeameta «MHGpopmaTnKa»
OPWEHTNPOBAHbI Ha MNOJyYeHWe KOMMETEHTHOCTEW ANA nocnefytolleri npoheccroHaibHOM
[eATeIbHOCTY KaK B pamMmKax JaHHOW NpeAMeTHOM 06/1aCTu, TaK 1 B CMEXHbIX C Hell 06/1acTsX.
OHM BK/IKOYAIOT B Ceb4:

OBNafileHVe KJ/I0YEBbIMM MOHATUAMU U 3aKOHOMEPHOCTAMU, Ha KOTOPbIX CTPOUTCS
[aHHasa npegmeTHas 001acTb, pacrno3HaBaHWe COOTBETCTBYHLUMX WM  MPU3HAKOB U
B3aMMOCBS3€el, CNOCOOGHOCTb AEMOHCTPMPOBATL Pa3NyHble NMOAXOAbI K U3YYEHUIO SIBMIEHWN,
XapaKTepHbIX 419 U3y4aemoin NpegmMeTHON 06nacTu;

YMeHWe pelaTb TUMOBbIE MPaKTUYECKNe U TeOpeTUYecKne 3adaduun, XxapakTepHble A/s
MCNONb30BaHNA METOL0B U MHCTPYMEHTapUs AaHHOW NpeAMeTHOK 061acTu;

HaMune npeacTaBNeHWn O JaHHOW NpeAMEeTHOW 061acTW Kak LeNoCTHOW Teopuu
(COBOKYIMHOCTM TEOPWi1), OCHOBHbIX CBA3SX CO CMEXHbIMM 06/1aCTAMUN 3HAHWA.

B pamkax yrny6néHHoro YpOBHSI W3YYeHUs WH(OPMaTUKM  0becrneynBaeTcs
LiefieHanpas/ieHHas NOAroTOBKa 00Yy4atoLLMXCS K NPOLO/MKEHNIO 06pa30BaHNs B OpraHn3aLmsx
MPOecCMoHaIbHOro 06pa3oBaHKsA No CreuyaibHOCTAM,

HenocpeACcTBEHHO CBA3AHHbLIM C LIMPOBLIMU TEXHONOMMAMU, TaKMM Kak NporpamMmMHas
VHXeHepus, MHPOPMaLMOHHas 6e30MacHOCTb, MHPOPMALMOHHbIE CUCTEMBI

N TEXHOMOT UK, MOBU/IbHBIE CUCTEMbI 1 CETU, 60/bLLME AaHHblE U MalIMHHOE 00YyYeHNe,
MPOMbILLUNEHHbIA UHTEPHET BeLLEel, UCKYCCTBEHHbIA UHTENNEKT, TEXHOMOrMU 6ecrnpoBOAHON
CBA31, POOOTOTEXHMKA, KBAHTOBbIE TEXHO/IOMUW,  CUCTEMBI

pacrnpefenéHHoro peectpa, TEXHOOMMK BUPTYa/ibHON U AOMOSIHEHHOW peaibHOCTEMN.

OCHOBHasi LeNb M3yyeHusi yyebHOro npeameta «MHQopmMaTvKa» Ha Yray6néHHOM
YPOBHE cpefHero obuwero o06pa3oBaHus - 00ecrneyeHue [JanbHENLero pasBUTUS
WH(OPMALMOHHBIX KOMMETEeHUMIA 00y4atoLerocs, ero roToBHOCTU K XXU3HW B YCNOBUAX
pa3BMBatoOLLErocst MHMOPMAaLMOHHOIO 06LLEeCTBa M BO3PACTAIOLLEN KOHKYPEHLMM Ha PbIHKe
Tpyada. B cBA3M € 3TUM n3y4veHne nHpopmaTkm B 10-11 Knaccax [OKHO 06ecrneynTh:

CPOPMMPOBAHHOCTb  MMPOBO33PEHWSA,  OCHOBAHHOMO  Ha  MOHUMAHUW  PONK
MHOPMATUKKN, WMHHDOPMALMOHHLIX Y KOMMYHUKALUMOHHbLIX TEXHOMOMNA B COBPEMEHHOM
obLuecTBe;

CPOPMMPOBAHHOCTb OCHOB JIOMMYECKOr0 1 aITOPUTMUYECKOTO MbILLNEHWS;

CPOPMMPOBAHHOCTb YMEHWI pa3nmyaTb (hakTbl M OLEHKW, CpPaBHMBATb OLEHOYHbIE
BbIBOAb!, BUAETb MX CBA3b C KPUTEPUSMWN OLEHMBAHUSA U CBA3b KPUTEPUEB C OMpeneniéHHONM
CUCTEMOIA LIEHHOCTEN, NPOBEPSATbL Ha AOCTOBEPHOCTb 1 0606LLaTh MH(OPMALIMIO;

CPOPMMPOBAHHOCTb MPEACTaBNEHNIA O BAUAHUM WUH(OPMALMOHHbIX TEXHOMOMMIA Ha
XW3Hb YenoBeka B 06LLECTBE, MOHMMaHWE COLMAaNbHOMO, 3KOHOMUYECKOrO, MOIMTUYECKOTO,
KYNIbTYPHOr0,  HOPUANYECKOro,  MPUMPOAHOr0,  3PrOHOMMYECKOro,  MEeAMLMHCKOro 1
(h13M0N0rMYECKOro KOHTEKCTOB MH(OPMALMOHHbIX TEXHOMOMWA;

NPUHATUE NPaBOBbIX W 3TUYECKMX acMeKTOB MWHJPOPMALMOHHbIX TEXHONOIUMN,
0CO3HaHMe OTBETCTBEHHOCTU JIOfeil, BOB/EYEHHLIX B CO3JaHME W  WCMOJ/b30BaHWe
MH(OPMaLMOHHBIX CUCTEM, pacnpocTpaHeHre nHGhopmaluu;

co3faHue YCNOBUIA ANs  pa3BUTUA HaBbIKOB  Y4YeOHOW, MPOEKTHON, Hay4yHO-
MCCNefoBaTeNIbCKO M TBOPYECKOW  [AeATENIbHOCTM, MOTMBaUMM  0Oy4aroLmMXcs K
CaMopasBUTHIO.

B cogepxaHum yuyebHOro npeameta «VHopMaTMKa» BbIAENATCA  YeTbIpe



TeMaTUyecKnx pasgena.

Paszgen «Liudposas rpaMOTHOCTb>» MOCBALLEH BONPOCaM YCTPOMCTBa KOMIMbIOTEPOB U
APYrnX 3/1EMEHTOB LM(POBOIO OKPYXXEHUA, BK/OHYAA KOMMbIOTEPHbIE CETU, UCMO/b30BaHUIO
CPeLCTB OnepaLMoHHOW CUCTeMbl, paboTe B CETU WHTEPHET M UCMONb30BaHUI0 UHTEPHET-
CepBMUCOB, MHPOPMaLMOHHOW 6e30MacHOCTMU.

Pa3gen «TeopeTUYeCcKMe OCHOBbI MH(OPMATUKM» BKKOYaeT B Ce6A MOHATUIAHDIN
annapar MH(pOpPMaT1KK, BONPOChI KOANPOBaHUA MH(OPMALLMK, N3MePEHUS NH(DOPMALMOHHOIO
06bEMA [jaHHbIX, OCHOBbI a/Irebpbl SIOTMKN Y KOMMNbIOTEPHOTO MOAENNPOBAHNS.

Pasgen  «AnroputMbl W MpoOrpaMMUpOBaHMe»  HanpasfeH Ha  pasBuUTUe
ITOPUTMNYECKOTO  MbILLIEHNS, Pa3paboTKy airoputMOB U OLEHKY WX  CNOXHOCTH,
(hopMMpOBaHVe HaBbLIKOB peasiv3auumn NporpaMm Ha f3blikax NporpaMMmpoBaHns BbICOKOrO
YPOBHS.

Pasgen «/H(OpMaUMOHHbIE TEXHOMNOrMW» TMOCBALLEH BOMpocaM  NMPUMEHEeHNA
MH(OPMaLMOHHBIX TEXHOMNOMMIA, peasm3oBaHHbIX B NPUKNaAHbIX NPOrpaMMHbIX NMPOAYKTaX W
WHTEpPHeT-CepBrcax, B TOM YMC/e B 3aa4ax aHamsa faHHbIX, UCNO/b30BaHUI0 6a3 faHHbIX U
3NIEKTPOHHbIX Tabnnu, 415 peLLeHns NPUKaaHbIX 3a4ay.

B npuseaéHHOM fanee cofepxaHum yyebHoro npegmeta «HpopmaTnka» KypcmBom
Bble/IEHbl [JOMONIHUTENIbHbIE TEMbI, KOTOpble HE BXOAAT B 00fA3aTefibHyt0 nporpaMmy
00yYeHUs, HO MOryT ObITb MPeLsioKeHbl /19 U3YYEeHUA OTAeNbHbIM MOTUBMPOBAHHLIM U
CMoCco6HbIM 06YyYaroLLMMCS.

Yrny6néHHbli  ypOBEHb  M3Yy4YeHUs  UH(OPMATMKM  PEKOMeHZyeTca  ANs
TEXHOMOMMYECKOro MNpPoMuIs, OPUEHTMPOBAHHOIO Ha WHXXEHEPHYD W WHHOPMALMOHHYHO
cepbl  AeATENbHOCTU. YTNY6NMEHHbLIN YPOBEHb W3YYeHMS WHQOPMaTUKM 0becrneynBaeT:
MOArOTOBKY  OOy4YalOLIMXCH, OPMEHTMPOBaHHbIX Ha  cneuuasbHocT B 06nacTu
VH(OPMALMOHHBIX TEXHONOTUA U WHXXEHEPHbIE CMeuuasbHOCTW, y4acTue B MPOEKTHON U
nccnefoBaTe/IbCKO AeATeNIbHOCTU, CBA3AHHOW C COBPEMEHHbLIMW HarpaB/ieHUsMU OTpaciv
WH(OPMaLMOHHO-KOMMYHWUKaLMOHHbBIX TEXHONOIMIA, NOArOTOBKY K y4acTUIO B OIMMNMALaX v
cnaye EanHOro rocyfapCcTBeHHOr0 3K3ameHa rno MHPopMaTuKe.

MocnenoBaTeNbHOCTL U3YYeHNS TEM B Mpefeniax OA4HOro rofa 06yyeHnss MOXET ObITb
M3MEHeHa N0 YCMOTPEHWIO YUUTens npu MoArotoBke paboyei MporpammMbl U MOYPOYHOro
niaHNpPoBaHWA.

O6Lee YACNo YacoB, PEKOMEHOBaHHbIX ANS U3yYeHUst MHopMaTUKK - 272 Yaca: B 10
Knacce - 136 yacoB (4 yaca B Heflento), B 11 knacce - 136 yacoB (4 yaca B HEAENH0).

CopmepxaHue 0byyeHus B 10 knacce.

LinthpoBsas rpaMOTHOCTb.

TpeboBaHMs TeXHWUKM 6GE30MacHOCTM W TUTMeHbl Npu paboTe C KOMMbHOTEPaMU Y
APYTMMU KOMMNOHEHTaMU LG POBOro OKPY>XKEHUS.

MpUHUMMBLI paboTbl KOMMBIOTEPOB W KOMMbIOTEPHBLIX CUCTEM. ApPXUTEKTypa (OH
HeiimaHa. ABTOMAaTW4eCcKoe BbINO/IHEHWE MporpaMMbl  npoueccopoM.  OnepaTuBHas,
MOCTOAHHAA U A0NroBpeMeHHas namsaTb. OBMeH AaHHbIMKW C NOMOLLLIO WKH. KOHTponepsb!
BHELLUHMX YCTPOWCTB. MNpsAMOi JOCTYN K NamsTy.

OCHOBHble TEeHAEHUUW PasBUTUA  KOMMbIOTEPHLIX TEXHOMOMWA.  [MapannienbHble
BbluncneHmsa. MHoronpoueccopHble  cucteMbl.  CynepkomnbloTepbl.  PacnpenenéHHole
BbIYUCNNTENbHBIE CUCTEMbI UM 00paboTKa 60MblWIMX [aHHbIX. Mo6WbHbIE LUQPOBbLIE
YCTPOICTBA U UX POSib B KOMMYHMKaLMAX. BCTPOeHHbIe KOMMbIOTEPSI.

MUKpPOKOHTpOA/IEPbI. PO60TU3MPOBAHHbIE MPON3BOACTBA.



lMporpaMMHOe 06ecrneyeHWe KOMMbIOTEPOB U KOMMbIOTEPHbIX CUCTeM. Bupbl
NporpaMMHOro obecrievyeHns 1 Ux HasHadeHne. OCOOGEHHOCTM MPOrpaMMHOro obecrieyeHus
MOOUNbHBIX YCTPOWCTB. [lapansienbHoe mnporpamMupoBaHe. CUCTEMHOe MpPOrpaMmmHoe
obecneyeHne. OnepauyoHHbIE CUCTEMbI. YTUUTLI. [lpaiiBepbl YCTPOMCTB. HCTannauus v
[eVHCTaNNALNSA NPOrpamMmMHOro obecneyeHus.

daiinosble  cUCTeMbl. TpPUHUMNLI  pa3MelleHns U MMeHOBaHWA  (haiinoB B
[0NroBpeMeHHOM namatu. LLabnoHbl 4ns onucaHus rpynn gaiinos.

MporpaMmMHoe ob6ecreyeHune. JIMLEH3MPOBaHME MPOrpaMMHOIO ObecneyeHus W
UM(POBLIX  pecypcoB. [MponpueTtapHoe W CBOOGOAHOE NPOrpaMMHOe  ObGecreyeHue.
Kommepueckoe 1 HeKOMMepUEeCKOe MUCMo/b30BaHWe NPorpaMmMHOro obecneyveHns 1 LmMgpoBbIX
pecypcoB. OTBETCTBEHHOCTb, YCTaHaB/MBaeMas 3aKOHOAaTeIbCTBOM Poccuiickoin deaepaumm
3a HenpaBOMEPHOE NCMO/b30BaHWe NPOrPaMMHOro 06ecneyveHns 1 LMgPoBbIX PECYPCOB.

MPUHUMNBLI NOCTPOEHNSA M annapaTHble KOMMOHEHTbI KOMMbIOTEPHbIX ceTeil. CeTeBble
npotokonbl. CeTb WHTepHeT. Agpecaumst B cetu KMHTepHeT. lMpoTtokonbl cTeka TCP/IP.
Cunctema JOMEHHbIX UMEH.

PasgeneHne IP-ceTm Ha MOACETM C TMOMOLLLKD MacoK noaceteir. CeTeBoe
afIMUHUCTpUpOBaHKe. lMonyyeHne fAaHHbIX O CeTeBbIX HACTPOWMKax KommbikoTepa. [poBepka
Ha/IMuns CBA3M C y3/10M ceTu. OnpegeneHvie MapLupyTa ABUKEHNS NaKeToB.

Buabl peatensHocTn B ceTn HTepHeT. CepBuckl VIHTepHeTa.

" eoMH(oOpMaLMOHHbIE CcUCTEMBI. [T €0M0KaLMOHHbIE CEPBUCHI PeasibHOr0 BPeMEHM
(Hanpumep,  nokaums  MOOW/IbHBLIX  Tefe()OHOB,  OMpefesnieHne  3arpy>KeHHOCTU
aBTOMaruncTpasnei), NHTEPHET-TOPro./s, OPOHNPOBaHME GUMIETOB U FTOCTUHULL.

["ocyfapCTBEHHbIE 3M1EKTPOHHbBIE CepBUCHI U ycnyru. CoumabHble CeTU - OpraHn3aums
KONNEKTVBHOIO B3aUMOLENCTBUA N 0OMeHa faHHbIMW. CeTeBOM 3TUKET: Npasuia NoBeLeHNs B
KnbepnpoctpaHcTee. [Mpobnema MOAMMHHOCTA  NONYYEHHON WHGopmaunn. OTKpbITble
06pa3oBare/ibHble pecypchbl.

TexHOreHHble M 3KOHOMMWYECKME  Yrpo3bl, CBAA3aHHbIE C  WCMO/Mb30BaHWEM
VH(OPMaLMOHHO-KOMMYHUKaLMOHHbLIX TeXHOOrni. O6LLme Npo6aeMbl 3aLuThbl MHopMaLmm
M WMH(pOPMaLMOHHOW 6Ge3onacHocTM. CpefcTBa 3alimTbl UHGOpPMaLMM B KOMMbHOTepax,
KOMMbIOTEPHbIX CETAX WM aBTOMATM3MPOBAaHHbLIX MH(OPMALMOHHBLIX cucTemax. [1paBoBoe
obecneyeHve MHPOPMaLMOHHOK 6e30MacHOCTN.

MpepoTBpaLLeHne HeCaHKUMOHMPOBAHHOIO A0CTyNa K /IMYHON KOH(UAEHUMaNbHO
VH(OpMaL MK, XpaHSLLENCca Ha MepCcoOHa/IbHOM KOMMbOTepe, MOOWU/IbHBIX YCTPOMCTBAXx.
BpefoHoCHOe nporpaMmMHOe o6ecrneyeHne U Crnocobbl 60pbbbl C HUM. AHTUBUPYCHbIE
nporpamMmMbl.  OpraHu3aums JIMYHOTO apxmea WHpopMauun. Pe3epBHOE KOMUpPOBaHUe.
MaponbHas 3aLnTa apxmea.

LLingppoBaHne pfaHHbIX. CUMMETPUYHbIE W HECUMMETPUYHbIE LWNQpPbL.  LLndpsl
npoctoli 3aMeHbl. LLngp Liesaps. LUndp BukeHepa. Anropntm wngposaHns RSA.

TeopeTnyeckre 0CHOBbI NHPOPMATUKMN.

WHopmauus, faHHbIe U 3HaHKUA. H(opMaLOHHBIE MPOLECCHI B MPUPOLE, TEXHUKE U
obLuecTBe.

HenpepbIBHbIE U JUCKPETHbIE BEMIMUMHbI U CUTHA/bI. HEOOX0AMMOCTb AMCKPETU3aLMM
nHopMaLMn, MpeaHa3HauYeHHON AN XpaHeHws, nepefayn M 06paboTKM B LM(GPOBbLIX
cucTemMax.

JBonyHoe KofupoBaHue. PaBHOMepHble M HepaBHOMepPHble Kofbl. [lekoaupoBaHue
COOBLLEHWNIA, 3annCaHHbIX C NMOMOLLBI0 HEPaBHOMEPHbIX KOAOB. Ycnosue ®aHo. MocTpoeHmne



O[lHO3HAaYHO [eKOAMPYEMbIX KOAOB C MOMOLLbLIO AepeBa. EAMHMLBI U3MepeHNs KonyecTsa
NHopmaLn. AngaBnTHBIN MNOAXOL K OLEHKE KONMYeCTBa MH(hopMaLuu.

Cuctembl cuncneHns. Pa3BépHyTas 3anuch LenblX U APOoBHbIX YACeN B MO3ULMOHHOM
cucteMe cumcneHuns. CBoMCTBA NO3MLMOHHOM 3anmcu YUCMA: KOMMYECTBO LM(p B 3anucy,
npU3HaK AenMMOCTU YMcnia Ha OCHOBaHME CUCTEMbI CHUCNIEHUA. ANITOPUTM MEPEBOa Liesioro
ymcna n3 P-WYHOIN CUCTEMbI CUMCNEHUA B JECATUUHYHO. ANTOPUTM NepeBofa KOHEYHON P-
WYHOW Apobu B LeCATUYHYKO. ANrOpUTM MNepeBoja Lenoro Ynucna 13 AecATUYHON CUCTEMDI
cuncneHns B P-myHyto. lMepeBog KOHEYHOW AeCATUYHOM Apobu B P-uyHyto. [BOMYHAS,
BOCbMepMYHad W LUecTHajuaTtepuyHas CUCTEMbl CUYUCNEHUSA, CBA3b MeXAYy HUMMW.
ApumeTnyeckme — omepauum B MO3ULUMOHHBLIX — CUCTEMAxX  cuyMcneHus.  TpouyHas
YpaBHOBELLEHHas CUCTEMA CUMC/IEHNS. [IBONYHO-IECATUYHASA CUCTEMA CHNCIEHUS.

KoamposaHue TekcToB. Koampoka ASCIl. OpHob6aliTHble KoAMpoBKW. CTaHaapT
UNICODE. Koguposka UTF-8. OnpefeneHne MWHGpOPMaLMOHHOrO 00bEMa TEKCTOBbIX
COOGLLEHNIA.

KognpoBaHne un306paxeHnin. OueHKa WH(OPMaUMOHHOTO 06bEMa rpatnyecKmnx
[aHHbIX MPU 33faHHbIX paspelleHnn n rnybuHe KOAMpOBaHMS LBeTa. LiBeToBble mogenu.
BekTopHOe KogupoBaHue. ®opmatbl rpaduyeckmx aiio. TpéxmepHas rpaduka.
®pakTasibHas rpajuka.

KoavposaHue 3Byka. OueHKa WH(OPMALMOHHOrO 06bEMa 3BYKOBbIX AaHHbLIX MW
3alaHHbIX YacToTe AMCKPETU3ALUM N Pa3PALHOCTU KOLMPOBaHUS.

Anrebpa nornku. NoHaTre BbiCKasblBaHWA. BbiCKasbiBaTe/IbHbIE POPMbI

(npepwvkartbl). KBaHTOPbI CYLLLECTBOBAHWSA U BCEOOLLHOCTMY.

JTornyeckue onepaumu. Tabnuubl UICTUHHOCTUW. JTIOTUYECKME BblpaXKeHUs. JTornyeckmne
TOXfecTBa. J[loKa3aTefbCTBO JIOTMYECKUX TOXAECTB C MOMOLLbIO Tabnvy, WCTUHHOCTW.
Jlornyeckue onepauuy 1 onepauuy Hag MHOXeCcTBamMu.

3aKOoHbI anredpbl I0MMKN. SKBUBA/IEHTHbIE NMPeobpa3oBaHNs TOrMUYECKUX BbIPXKEHNI.
Jlornyeckune ypaBHEHUSA U CUCTEMbI YPaBHEHIA.

Jlornyeckne hyHKUMW. 3aBUCUMOCTb KOIMYECTBA BO3MOXHBIX JIOTUYECKUX (DYHKLIWIA
OT KO/IMYeCTBa aprymeHTOB. Mo/HbIe CUCTEMbI TOrMYECKUX (DYHKLNIA.

KaHoHuuyeckune (hopmbl NOrMYecKnX BblpaXKeHWin. COBepLUEHHbIE AW3bIOHKTUBHbLIE U
KOHBIOHKTUBHbIE HOPMa/IbHble POPMbI, &1TOPUTMbI UX NMOCTPOEHUS NO TabANLLE UCTUHHOCTW.

Jlornyeckne  anemeHTbl B COCTaBe  KOMMbltoTepa.  Tpurrep.  Cymmarop.
MHoropaspsafHblii cymmarop. ocTpoeHne CXeM Ha JIOTMYECKUX 3/leMeHTax Mo 3afaHHOMY
NOTMYECKOMY BbIPXKEHUIO. 3annCh IOMMYECKOr0 BbIPXKEHWS MO IOTMYECKON CXEME.

MpencTasrieHne LenbiX YACEN B MaMATV KommnbloTepa. OrpaHnMYeHHOCTb AuanasoHa
ymcen nNpu OrpaHUYeHWM KOMM4YecTBa pas3psafoB. [lepenofiHeHue paspsgHOM  CETKM.
Be33HakoBble M 3HAKOBble [aHHble. 3HaKOBbIA OUT. [BOWYHbIA [OMONHUTENbHLIA KOA
OTPULATENbHBIX YNCETT.

MobuToBbLIE NOrMYeckme onepaunn. JIOrMYecKnin, apuMeTUYECKUA N LUKINYECKWIA
casuru. LLinhposaHve ¢ NOMOLLbIO NOBUTOBO onepauun «mckoyatoee NN,

MpeacTaBneHne BeLLECTBEHHbIX YMCE/l B MamMATU KOMMbiOTepa. 3Havallas 4acTb U
nopsAoK uucna. [OuanasoH 3HaYeHWd  BeWeCTBEHHbIX yucen. [1pobnemMbl  XpaHeHWs
BELLECTBEHHbIX YMWCes, CBA3aHHblE C OrpaHWYeHMeMm KO/MyecTBa paspsagoB. BbinonHeHuwe
ornepawuii ¢ BELLLECTBEHHbIMI YMCaMU, HAKOM/EHNE OLLUMOOK NPU BbIYUCIEHUSIX.

ANropuTMbI ¥ NPOrpamMmMmnpoBaHme.

OnpefeneHvie BO3MOXHbIX pe3y/ibTaToB paboThbl MPOCTENLLMX aNrOPUTMOB YrpaBieHNs



NCNONMHUTENAMU U BbIYUCIUTENbHBIX aropuTMOB. OnpefeneHne UCXOLHbIX AaHHbIX, Mpu
KOTOPbIX a/ITOPUTM MOXET [aTb TpebyeMblli pe3ynbTar.

STanbl peLleHns 3a4a4 Ha KoMbloTepe. IHCTpYyMeHTabHble CpeacTBa:

TPAHCNATOP, OTNAAUMK, NPOMUINPOBLLMK. KOMNUAAUNUSA U MHTepNpeTaLus nporpaMm.
BupTyanbHble MalLKHbI.

WHTerpmpoBaHHas cpefia paspaboTku. MeTobl OTnafKu nporpamm. Mcrnonb3oBaHune
TPaccMpoBOYHbIX Tabnmy,. OTNaf0uHbIV BbIBOA,. oLwaroBoe BbINOHEHUE NPOrpaMmbl. TOYKM
ocTaHoBa. [pocMOTp 3HaYEHWI NepeMeHHbIX.

A3bIK NporpammupoBaHus (Python, Java, C++, C#). Tvnbl gaHHbIX:

LLe/IOYNCIIEHHDBIE, BELLECTBEHHbIE, CUMBOJIbHbIE, NOruyeckue. BetBneHus. CnoXHble
ycnosus. Lmknbl ¢ ycnosuem. LiMKnibl No nepemMeHHOW. B3avMo3aMeHsSieMOCTb Pa3nyHbIX
BUAOB UMKNOB. VHBapmaHT umkna. CocTas/eHve UWMKna € WCMoMb30BaHWEM 3apaHee
onpesenéHHOro MHBapuaHTa LuKna.

[oKymeHTVMpoBaHWe nporpamm.  VIcnonb3oBaHWe KOMMeHTapueB. [lofrotoska
ornmcaHuns nNporpaMMbl U UHCTPYKLUUW A115 MO/Ib30BaTENS.

ANropuTMbl 06pabOTKN HaTypasibHbIX YMCEN, 3annCaHHbIX B MO3ULMOHHbLIX CUCTEMAX
CUMCneHns: pasbrieHne 3amnncu Ynucna Ha OTAe/bHble UM(PbIl, HaxXOXAeHue CyMMbl W
npoun3sBefeHns Lndp, HaxoxaeHne MakCMMaibHOW (MUHUMa/IbHOR) LUGpbI.

HaxoxzeHne BCcex NMPOCTbIX YMCeN B 3ajaHHOM [umanasoHe. [pefcrasneHve yncna B
BUAe Habopa NPOCTbIX COMHOXMTeNe. AIropuUTM BbICTPOrO BO3BELEHNS B CTEMEHD.

O6paboTKa [aHHbIX, XpaHAWMXCA B (ainax. TeKCTOBble W ABOUYHblE (haisibl.
daiinosble NepemeHHble ((haitioBble ykaszatenu). YteHne u3 (haitna. 3annce B gai.

Pa3bueHve 3agaunm Ha nogsagayv. [Mognporpammbl  (Mpouesypbl UM yHKUUNK).
Pekypcus. PeKypcuBHble 00bLEKTbI ((PpakTasibl). PeKypcuBHblE npouesypbl M YHKUMN.
cnonb3oBaHve cTeka A/19 opraHu3auumn peKypcuBHbIX BbI30BOB.

Vcnonb3oBaHve cTaHAapTHOM GMGNMOTEKM A3blKa NPOrpaMMmnpoBaHus. NoakioyeHmne
61bmMoTeK NoAnporpamMM CTOPOHHWUX Npou3BoguTeneil. MogynbHbIA MPUHLMN NOCTPOEHUS
nporpamm.

YUncneHHble MeTOAbl. TOYHOE M NPUOGIMKEHHOE peLleHns 3a4aumn. YncneHHble MeToApbl
peLleHns ypaBHEHWI: MeTof nepebopa, MeTof MOIOBUHHOMO fefieHus. [MpubamxéHHoe
BblUMC/IEHVE ANH KPUBbIX. BbluncrieHve niowageit (uryp ¢ NoMOLLbH YMC/IEHHbIX METOA0B
(MeTog NpsIMOYrofibHUKOB, MeTof Tpaneuuid). Mouck makcumyma (MUHUMYMA) DYHKUUN
OJHOI nepemMeHHOM MeTOA0M MOJIOBUHHOIO [iefleHNS.

O6paboTKa CMMBOJBbHBIX JaHHbIX. BCTPOEHHbIE (PYHKLUMM A3biKa NPOrpamMmMmMpoBaHms
[/19 06paboTKM CUMBOJIbHBIX CTPOK. ANTOPUTMbI 06PabOTKM CUMBOJIbHBIX CTPOK: MOACYET
KO/MM4YecTBa MOSAB/EHN CUMBO/A B CTPOKe, pa3bueHne CTPOKM Ha C/ioBa Mo NpobesbHbIM
CYMBO/IaM, MOUCK MOACTPOKW BHYTPWU [AHHOW CTPOKW, 3aMeHa Half[eHHOW NOACTPOKM Ha
APYryto CTPoKy. "eHepaLms BCex CI0B B HEKOTOPOM anhasuTe, YA0BNETBOPAIOLLMX 38aHHbIM
orpaHunyeHusamM. MNpeobpaszoBaHue YKcna B CUMBOJIbHYO CTPOKY U 06paTHO.

MaccumBbl U NOC/ef0BaTe/IbHOCT Yncen. BbluncneHne 0600LLEHHBIX XapaKTepUCTUK
3/IEMEHTOB MaccuBa WM YMCI0BOI NoCNefoBaTeNlbHOCTM (CyMMbl, MPOW3BEAEHUS, CPeAHEro
apU{MeTUYECKOro, MMHUM&a/IbHOTO M MaKCUMaJIbHOrO 3/1eEMEHTOB, KONMMYeCTBa 3/1EMEHTOB,
YA0B/IETBOPAIOLLMX 384aHHOMY YC0BUIO). JIMHENHBIV NOVUCK 3ajaHHOr0 3HA4YeHWs B MacCuBe.

CopTupoBKa 0HOMePHOro mMaccuga. MpocTble METOAbI COPTUPOBKU (METOZ Ny3bIpbKa,
MeTOf BblGOpa, COpTMpOBKAa BCTaBkamu). COpPTMPOBKa CAusHMEM. BbICTpas COPTMPOBKA
maccuBa (anroputm Quicksort). [BOMYHbIA NOUCK B OTCOPTMPOBaHHOM MaccHBe.



[iBymMepHble maccuBbl (MaTpuLbl). ArOPUTMbI 06pabOTKN [BYMEPHbLIX MAacCUBOB:
3arnofiHeHne [BYMepPHOro 4MCNOBOro Maccusa Mo 3afaHHbIM MpaBuiam, MOUCK 3/MeEMeHTa B
[IBYMEpPHOM MaccuBe, BblUMC/ieHe MakcuMyMa (MUHYMYMa) U CyMMbl 3/1EMEHTOB [IBYMEPHOr0
MaccuBa, NepecTaHoOBKa CTPOK 1 CTO/OL,0B IBYMEPHOro MaccuBa.

VHdopMaLMOHHbIe TEXHOMOTUN.

TekcToBbIN Npoueccop. PefakTupoBaHue 1 hopMaTuposaHue. MNposepka opdorpadum
n rpammatnku. CpefcTBa MoMCKa M aBTo3aMeHbl B TEKCTOBOM npoLieccope. Vcnonb3osaHue
ctuneid. CTPYKTYpUpOBaHHble TEKCTOBbIE [OKYMeHTbl. CHOCKM, ornasnieHne. KonnektmsHas
pabota C [OKyMeHTamu. WHCTPYMeHTbl peLeH3MpoBaHUA B TEKCTOBbLIX MpOLeccopax.
O6nauHble cepsuchl. Jenosas nepenucka. Pecepar. MNMpasuna LATUPOBAHWUSA UCTOYHUKOB Y
othopMmeHNa 6rbamorpapuyeckmx ceolnok. OhopmeHre cnmcka NnTepaTypbl. 3HAKOMCTBO C
KOMMbIOTEPHOW  BEPCTKOW  TekcTa.  TexHWYecKme — CpeacTBa  BBOAA  TeKcTa.
Cneuuanm3npoBaHHble CPeACTBa pefakTPOBaHMA MaTeMaTUYeCKUX TEKCTOB.

AHanm3  AaHHbIX. OCHOBHblE 3afjayM  aHanM3a  [AaHHbIX:  MPOrHO3MpoBaHWe,
KnaccuuKaLus, Knactepusaums, aHanns OTKIOHeHWA. MocnefoBaTeNnbHOCTL peLleHmns 3a4au
aHanm3a [aHHbIX: CO0p MEepBMYHbLIX JaHHbIX, OYMCTKA M OLEHKA KayecTBa [aHHbIX, BbIOOP
U/Mnn NOCTpoeHne Mogenu, NpeobpasoBaHune faHHbIX, BU3yanun3aumna JaHHbIX, UHTepnpeTauus
pe3ynbTaToB. [porpaMMHble CPeSCTBa U MHTEPHET-CEPBUCHI 4715 06paboTKM U NpeAcTaBneHns
[aHHbIX. BonbLuve faHHble. MalinmHHoe 06yyeHne. IHTeNNeKTyalbHbI aHaIn3 LaHHbIX.

AHa/IM3 JaHHbIX C MOMOLLbBIO 3/IEKTPOHHbIX Tabnuy,. BbluncieHre CyMMbl, CpesHero
apuU{MeTNYeCKOro, Hambonbllero (HauMeHbLLUEero) 3HayeHus [uanasoHa. BbluncneHue
Koa(hhmLeHTa Koppensunm AByX pAafoB AaHHbIX. [OCTpoeHne CTonbuatbiX, MHENYaTbIX U
KpyrosbIX Auarpamm. MoctpoeHve rpamkoB (yHKUMWA. [10460p NMHWUN TPeHAa, peLleHue
3a/1a4 NPOrHO3MPOBaHWS.

UncneHHoe peLleHne ypaBHEHWI C MOMOLLIbIO noz6opa napameTpa. ONTuMm3aLns Kax
MOWCK HaWyyllero pelleHns B 3aflaHHbIX Ycnosuax. Llenesas (yHKUWSA, OrpaHUYeHus.
JNokanbHble 1 rNO6&/IbHBIA MUHUMYMbI LLENIEBO (PYyHKLMW. PelleHve 3a4a4 onTummusaumm ¢
MOMOLLLbHO 3/IEKTPOHHBIX Tab/nLL.

CopeprkaHne 0byyeHus B 11 knacce.

TeopeTnyeckme 0CHOBbI MH(OPMATUKMN.

TeopeTuyeckme Noaxoapl K OLEHKEe KONMYecTBa UH(opMaummn. 3akoH afauTUBHOCTU
nHpopmauun. dopmyna Xaptnn. MHhopmMaums 1 BeposTHOCTb. Popmyna LLIeHHOoHa.

ANTOPUTMbI CKaTus AaHHbIX. Anroputm RLE. Anroputm Xagpmara. Anroputv LZW.
ANrOpUTMbI CXKaTuA [aHHbIX C MOTEPAMWU. YMeHblUeHMe [yOuHbI KOAMPOBAHWA LBeTa.
OcHoBHbIe ngen anroputmos cxatna JPEG, MP3.

CKopoCTb Mepefayun faHHbIX. 3aBMCUMOCTb BPEMEHM Nepesayn 0T MHOPMaLMOHHOIOo
06bEMa [aHHbIX N XapaKTepuUCTUK KaHana CBA3W. MpUYMHbI BOSHUKHOBEHWA OLUMGOK npu
nepefade faHHbIX. Kogbl, no3sonawowme 06HapyXuBaTb W WUCNPaBNATb  OLIMOKM,
BO3HMKatoLue nNpun nepefade AaHHbIX. PaccTosHe XammuHra. KogvposaHue ¢ NOBTOPEHMEM
6vToB. Koabl XaMMUHra.

Cuctembl. KOMMOHEHTbI CUCTEMBI U UX B3aUMOAeNCTBME. CUCTEMHBIN 3MeEKT.

YnpaBneHne Kak MHpopMaLMOoHHbIA npouecc. ObpaTHas CBA3b.

Mopgenn un  wmopgenuposaHue. Lenb MogennpoaHus. CoOOTBETCTBME  MOAENU
MOZeNIMpyeMoMy 0OBEKTY U/ NMPOLIECCY, LieNIn MoLennpoBaHus. dopmannsaums npuknagHbixX



3ajad.

MpeacTaBneHne pe3ynbTaToB MOLENMPOBaHWUSA B BUAE, YAOOHOM [N BOCMPUATUSA
yenoBekoMm. ["padmueckoe npeacraBneHne gaHHbIX (CXeMbl, TabnuLbl, rpagunkn).

"pahbl. OCHOBHbIE NOHATMA. Buabl rpados. OnucaHne rpagos ¢ NOMOLLO MaTpuUL
CMEXHOCTMN, BECOBbIX MaTpuL, CMUCKOB CMEXHOCTWU. PelleHne anroputMUYecKux 3afad,
CBSI3aHHbIX C aHA/IM30M rpadoB (MOCTPOEHWE ONTUMA/IbHOIO MYTW MEXAY BepLUMHaMK rpaga,
onpefeneHVe KOMMYECTBA Pas/IMYHbIX MNyTeld Mexay BeplMHaMu OpWUEHTUPOBAHHOIO
aLMKInyeckoro rpada).

[JepeBbsi. BuHapHoe fepeBo. [epeBbs noucka. Cnocobbl 06xoda [epesa.
MpeacTaBneHne apnOMETUYECKUX BbIPXKEHWIN B BUAe [epeBa. [MCKPETHble WUrpbl ABYX
WIPOKOB C MOMHOW WH(opMauumeit. MocTpoeHne fepeBa nNepebopa BapvaHTOB, OMuvcaHWe
cTpatermm wrpbl B TabnmMyHOW opme. BbIUrpbIWHbIE W NPOUTPbILHbIE  MO3ULMK,
BbinrpbilHbIe cTpaTeruu.

CpefctBa  MCKYCCTBEHHOro uHTennekta. CepBuCbl  MalMHHOrO rnepesoja W
pacro3HaBaHUA YCTHOW peun. KOrHWTMBHbIE CepBUCHl. WOeHTU(MKALUUA UK MOUCK
n306pakeHnin, pacnosHaBaHve vy, Camoobydvarouimecs CUCTeMbI.  VICKYCCTBEHHbI
WHTENNEKT B KOMMbIOTEPHbLIX Urpax. cnonb3oBaHve MeTOL0B UCKYCCTBEHHOMO UHTENNEKTa B
obyvaloux cuctemax. lcrnonb3oBaHWe METOLOB  WCKYCCTBEHHOrO  WHTe/sieKTa B
po60TOTEXHUKE.  WHTepHeT  Bewlel.  lMepcrnekTmBbl  PasBUTUA  KOMMbHOTEPHbIX
WHTENNeKTYa/lbHbIX CUCTEM. HelpOHHbIe ceTw.

ANropuTMbI 1 NPOrpammmnpoBaHme.

dopmanm3aums noHATUA anroputMa. MawmHa ThlopyHra Kak yHuBepcasibHad Mogesb
BbluMCneHni. Teanc Uépya-ThiopuHra.

OueHKa COXHOCTYW BblYUCNEHNIA. BpeMs paboTbl U 06BEM UCMOMb3YeMO NaMATH, UX
3aBMCUMOCTb OT pasmepa WCXOAHbIX AaHHbIX. OueHKa acUMMTOTUYECKOW CIOXHOCTU
a/IrOpMTMOB. ANTTOPUTMbI MOSIMHOMUAIBHOW CMOXHOCTU. MepebopHble anroputMbl. Mpumepsl
Pa3/IYHbIX &/ITOPUTMOB PeLLEHNs OLHOI 3afa4u, KOTOpble UMEOT Pa3/INYHYH C/IOXHOCTb.

MMoncK NpOCTbIX YmMcen B 33[aHHOM [AMana3oHe C MOMOLLbK airopuUTMa «pPeLueTo
ApatocdeHa.

MHoropa3psagHble Le/ble Yncna, 3agaduv 4AMHHON apuPMeTUKN.

Cnosapu (accoumaTvBHble MaccuBbl, 0TOOpPaXeHUs). Xaw-Tabnuubl. ocTpoeHue
a/1(haBUTHO-4aCTOTHOIO C/10Bapsa A4/1s 3aaHHOMo TeKcTa.

Crekn.  AHanmM3  NpaBWIBHOCTM  CKOGOYHOrO  BblpaXeHusi.  BblumcneHve
apuMETUYECKOTO BbIPXXEHMS, 3an1CaHHOr0 B MOCTPUKCHON hopme.

Ouepean. icnonb3oBaHve 04epean A1 BPEMEHHOIO XpaHeHUs JaHHbIX.

AnropuTtmbl Ha rpadax. MocTpoeHne MMHUMaIbHOTO OCTOBHOTO [epeBa B3BELLEHHOr0
CBA3HOIO HEOPVEHTUPOBAHHOIO rpada. KonnyecTBo pas/inyHbIX MyTeid Mexay BepLumHamu
OPVEHTMPOBAHHOIO aLMKINYeCKOro rpaga. Anroputm Jenkcrpbl.

[Jepesbs. Peanusaums fepeBa C MOMOLLbIO CCbIIOYHbLIX CTPYKTYP. [ BOWYHbIE
(buHapHble) fdepeBbsi. MocTpoeHVe aepeBa AN 3aaHHOTO apUPMETUYECKOTO BbIPXKEHUS.
PeKypcuBHble anroputMbl 06xofa fepeBa. VIcrnonb3oBaHMe CTeka M odvepean A1a o6xopa
[iepeBa.

[JvHammnyeckoe nporpamMMuMpoBaHVE Kak MeTOA pelleHus 3afay C COXpaHeHUeMm
MPOMEXYTOYHBbIX  pPesy/bTaToB. 3ajayn, pellaeMble C  MOMOLLbK  AMHAMUYECKOrO
NPOrpaMMMPOBaHMS: BbIYMCNIEHNE PEKYPCUBHbLIX (DYHKLMIA, NOACHET KONMYeCTBa BapMaHTOB,
3aZiauy oNTUMM3aLNN.



MMoHATME 06 06BEKTHO-OPUMEHTMPOBAHHOM NPOrpaMmupoBaHn. OBBEKTbI U KNacchl.
CsoiicTBa U MeToAbl 06beKTOB. O6GbEKTHO-OPUEHTUPOBAHHbI aHann3. Pa3paboTka nporpamm
Ha OCHOBE OOLEKTHO-OPMEHTMPOBAHHOINO MoAxoja. VIHKancynauus, HacnefoBaHue,
MoSIMMOPMU3M.

Cpepbl 6bICTpOi pa3paboTku nporpaMm. MpoekTMpoBaHue nHTepdeica Nonb3osarens.
cnonb3oBaHMe roToBbIX YNpaBAseMbIX 3/1EMEHTOB /19 MOCTPOEHNS UHTepdeica.

O630p A3bIKOB MporpaMmMmmnpoBaHus. MoHATHE 0 Napagurmax nporpaMMnpPoBaHuS.

VH(hopmaLOHHbIe TeEXHOMO0rMK

ATanbl KOMNbIOTEPHO-MATEMATUHECKOr0 MOAENMPOBaHNA: NOCTaHOBKA 3ajaun,

pa3paboTka Mofenn, TeCTUPOBaHUE MOAENN, KOMMbIOTEPHbLIN 3KCMEPUMEHT, aHan3
pe3ynbTaToB MOZENMPOBAHNS.

[uckpetnsauma npyv MaTeMaTMyecKOM MOZLENNPOBaHWN HenpepbiBHbLIX MPOLLECCOB.
MogenvpoBsaHue fBuxeHusd. MogennposaHue 6M0MOrMYeckMx cucteMm. Marematuyeckue
MOZe/NIN B 3KOHOMUKe. BbluncinTenbHble 3KCMepPUMEHTbI C MOAENAMU.

O6paboTka pe3ynbTaToB 3KcrepuMMeHTa. MeTof HavMeHbLIMX KBagpatoB. OueHka
YMC/OBLIX MapaMeTPoB  MOAeNMpyemblX OOBEKTOB W  MpoueccoB. BoccTtaHoBNeHMe
3aBMCUMOCTel No pe3y/ibTaTtam 3KCMepUMEHTa.

BepoaTHocTHble Mogenn. Metofbl MoHTe-Kapno. ViMuTaumMoHHOe MOZENMpOoBaHUE.
CucTemMbl MaccoBOr0 06CNYXXMBaHWS.

TabnmuHble (pensumoHHble) 6asbl faHHbIX. Tabnuua - npeacTaBneHue cBefeHuii 06
OAHOTUMHbIX 06bekTax. None, 3anucb. Knou Tabnuupl. PaboTa ¢ rotoBoi 6a3ol faHHbIX.
3anonHeHue 6a3bl AaHHbIX. MOUCK, COPTUPOBKA U (hUIbTPaLMA AaHHbIX. 3arnpockl Ha BbIOOPKY
[aHHbIX. 3anpockl ¢ napameTpaMu. Bbluncnsemble Nons B 3anpocax.

MHorotabnmuHble 6a3bl AaHHbIX. TUMNbI CBA3E MexAay Tabnuuamu. BHEWHWUIA Knrou.
LlenocTHOCTb 6a3bl faHHbIX. 3anpocbl K MHOroTab/iMyHbIM 6a3am AaHHbIX.

VHTepHeT-npunoxeHus. TlOHATME O CepBepHOM W  KIMEHTCKOM YacTsax cawTa.
TexHonorna «KNWeHT - cepsep», eé AOCTOMHCTBA M HefocTaTKu. OCHOBbI A3blka HTML un
KacKagHbIx Tabnuu, ctunein (CSS). CueHapum Ha si3bike JavaScript. @opMbl Ha Be6-CTpaHuLe.

Pa3mMeLLeHne Be6-CanToB. YCyra XoCTUHra. 3arpyska (painsioB Ha caiT.

BBog, n306paXKeHNIA € UCMO/b30BAHMEM Pa3/IMYHbIX LM(POBLIX YCTPONCTB (LUDPOBbLIX
(poToannapatoB M MUKPOCKOMOB, BUAEOKaMep, CKaHEPOB U ApYrux YCTPONCTB). Ipaduyeckmin
pefakTop. PaspelweHune. KagpupoBaHue. WcnpasneHve nepcnekTvBbl.  [ucTorpamma.
Koppekuuns ypoBHeld, koppekuusa LseTa. ObecLBeyrBaHNe LBETHbIX U3006paXKeHWn. PeTylLlb.
PaboTa ¢ obnactaMu. PUnbTPbI.

MHorocnoliHble n3obpaxeHus. TekcToBble con. Macka cnos. KaHanbl. CoxpaHeHue
BblA€NEHHON o0b6nacTn. [MoAroToBKa WANKOCTpauuii Ans Beb-caiToB. AHMMUPOBAHHbIE
N306paxXeHus.

BekTopHas rpagmka. MpuMuTuBsl. VIsMeHeHMe NopsaKa 3/1eMeHTOB.

BblpaBHuMBaHuWe, pacnpegeneHvie. pynnuposka. Kpuble. ®opmaTtbl BEKTOPHbIX
PUCYHKOB. [Icnonb30BaHre KOHTYPOB. BekTopur3aums pacTpoBbIX N306paxKeHNI.

MpYHUMMBI NOCTPOEHNA Y pefaKTUPOBaHUA TPEXMEPHbIX Mogeneil. CeTOUHbIE MOLE/N.
Matepuanbl. MogennpoBaHne UCTOYHUKOB OcBeLleHns. Kamepbl. ALAUTUBHbIE TEXHOOTMM
(3D-npunHTEPDI). MNOHATUE O BUPTYa/IbHOMN peasibHOCTW U AOMOHEHHOW PealbHOCTH.

MnaHupyeMble pe3y/bTaTbl OCBOEHWS MPOrpammbl Mo MHGopmaTuke (Yrny6néHHbIN
YPOBEHb) Ha YPOBHE CpefHero o6Lero 06pas3osaHms.

JINYHOCTHbIE pe3yNibTaTbl OTPaXarT TFOTOBHOCTb M CMOCOBGHOCTb 06Y4arOLLMXCS



PYKOBOACTBOBATLCA  CDOPMUPOBAHHOW  BHYTPEHHEW  MO3WLUMEA  JIMYHOCTU, CUCTEMOIA
LEHHOCTHbIX OpWeHTauuid, MNO3UTUBHBLIX BHYTPEHHUX YOEXAEHW, COOTBETCTBYHOLLMX
TPAAVLMOHHBLIM LIEHHOCTAM POCCUIACKOrO O6LLECTBa, PaCLUMPEHWE >XM3HEHHOro OnbiTa U
onbliTa [eATeNIbHOCTM B NPOLECCe peasn3auum CpeLcTBamy y4eOHOro npegmera OCHOBHbIX
Hanpas/ieHNiA BOCNUTATENIbHON AeATeIbHOCTH.

B pesynbTaTte n3yyeHns MHPOPMATUKM HA YPOBHe CpefHero o6Liero obpasoBaHus y
06yuyaroLeroca 6yayT chopmMmMpoBaHbl CleAyoLLME TMYHOCTHbIE Pe3y/bTaThbl:

1) rPaXx4aHCKOro BOCMUTaHMA:

0CO3HaHVe CBOMX KOHCTUTYLMOHHbIX MpPaB WM 063aHHOCTEW, YBaXKEHME 3aKkoHa W
npasornopsjKa, Co6/I0AeHE OCHOBOMOMAraloWmMX HOPM  MH(OPMaLMOHHOrO npasa U
MHOPMaLMOHHON 6e30MacHOCTY;

rOTOBHOCTb MPOTMBOCTOATb WMAEONIOrMN 3KCTPEMU3MA, HALMOHANN3Ma, KCeHopoouw,
AUCKPUMUHALMW M0 COLMaNbHbIM, PENUTMO3HLIM, PacOoBbIM, HALMOHA/bHBIM NPU3HaKam B
BUPTYa/SlbHOM NPOCTPAHCTBE;

2) NaTprOTUYECKOr0 BOCTIUTAHMA:

LIEHHOCTHOE OTHOLLIEHME K MCTOPUYECKOMY Hacneunio, AOCTUXKeHUAM Poccum B Hayke,
NCKYCCTBE, TEXHONOIMAX, MOHWMaHWe 3Ha4YeHUss WHMOPMATMKN KakK HayKn B >KU3HW
COBPEMEHHOr0 00LLeCTBa;

3) [YXOBHO-HPaBCTBEHHOI0 BOCMUTAaHUSA:

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMSA, 3TUYECKOr 0 NOBeAEHNS;

CMOCOGHOCTb  OLEHMBATb  CUTYaUMKO W MNPUHMMATb  OCO3HAHHblE  peLleHus,
OPVEHTUPYACb Ha MOpPasbHO-HPaBCTBEHHbIE HOPMbI W LEHHOCTW, B TOM YuCne B CETU
WNHTepHeT;

4) 3CTETMYECKOro BOCMUTAHMA:

3CTETMYECKOe OTHOLLEeHMe K MUPY, BK/IHOYasA 3CTETMKY Hay4yHOTO M TEXHWUYECKOro
TBOPYECTBa;

CMOCOBGHOCTL BOCMPUHUMATL Pas/iMyHble BUAbI UCKYCCTBA, B TOM YMC/e OCHOBaHHOIO
Ha MCMNO/b30BaHNMN MH(OPMALMOHHBIX TEXHONOT WIA;

5) (hM3MYeCKOro BOCNUTaHWUS:

CpopMMPOBaAHHOCTL 340POBOr0 M 6e30nmacHOro 06pasa >KWM3HW, OTBETCTBEHHOIO
OTHOLLIEHMA K CBOEMY 3[10POBbIO, B TOM YunC/e 3a CYET cobnoaeHns TpeboBaHUiA 6e3onacHow
aKcnyaTauuy cpescTs NHPOPMALMOHHBIX Y KOMMYHUKALMOHHBIX TEXHOOM I,

6) TPYA0BOro BOCMUTAHWSA:

FOTOBHOCTb K  aKTUBHOW  [AEATENIbHOCTM  TEXHOMOMMYEeCKOW U1 COLManbHOM
HanpaeNeHHOCTK, CMOCOBHOCTb MHULMMPOBATb, NNaHUPOBATb Y CAMOCTOATE/IbHO BbINOHATL
TaKyto [edTeNbHOCTb;

MHTepec K cdepaM NpodeccnoHaNbHOW [eATeNIbHOCTM, CBA3aHHbIM C MH(OPMAaTUKOR,
NporpaMmMmpoBaHnemM 1 MHPOPMaLMOHHBIMU TEXHOOTUAMW, OCHOBaHHbLIMW Ha AOCTUXKEHNAX
HayKN MH(OPMAaTUKM MU HayYHO-TEXHWYECKOro nporpecca, yMeHue COBepLUaTb OCO3HaHHbIN
BbIOOp GyayLLlein Npodeccmmn 1 peasin3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE NaHbl;

rOTOBHOCTb M CNOCOGHOCTb K 06pa3oBaHuIo 1 cCaMO06PA30BaHMIO Ha NPOTSXKEHWUN BCel
XW3HU;

7) 9K0/IOMMYeCKOro BOCMUTaHUS:

0CO3HaHuWe rnobasbHOro xapakrepa 3K0MOrMyeckMx Npo6sem v nyTel UX peLleHus, B
TOM Yuc/ie C YYETOM BO3MOXXHOCTEW UHDOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJOMUI;

8) LIEHHOCTM Hay4HOr 0 MO3HaHUA:



ChopMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHHO

PasBUTUA HayKW, AOCTUMXEHUAM Hay4YHO-TEXHUYECKOro nporpecca U 06LLECTBEHHOM
NPaKTUKK, 3a CYET MOHUMaHUS PO MHOPMALMOHHBLIX PECYpCcoB, WMHMOPMALMOHHbLIX
MPOL,ECCOB M NHHDOPMALMOHHbLIX TEXHOMOTUNIA B YCNOBUAX LMPOBOI TpaHChopmaLum MHOMMX
cthep >XXM3HWN COBPEMEHHOTO 06LLECTBE;

0CO3HaHWe LLEHHOCTU Hay4HOW AeATeNbHOCTH, FOTOBHOCTb OCYLLECTBATH NPOEKTHYHO
W UccnefoBaTe/bCKyHo AeATeNbHOCTb MHAMBUAYANTLHO U B Fpymne.

B npouecce [OCTVXKEHMS NIMYHOCTHBLIX Pe3Yy/IbTaTOB OCBOEHWS MNpOrpammbl MO
MH(popMaTMKe Yy 00yYalOLMXCH  COBEPLUEHCTBYETCA  3MOLMOHANbHBLIA  MHTENEKT,
npegnonaratoLwnii CopMMPOBaHHOCTb:

CaMoperynMpoBaHns,  BK/IHOYAKOLWEro  CaMOKOHTPO/b,  YMEHWe  MpUHUMATb
OTBETCTBEHHOCTb 3a CBOE MNOBefEeHMe, CrNOCOBHOCTb afanTMpPOBaTbCs K 3MOLMOHASIbHLIM
N3MEHEHUAM U NPOSBAATb TMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHEN MOTMBALMW, BKIKOYAIOLWEl CTPeMIeHNE K LOCTUXXKEHUIO Lenn 1 ycrexy,
ONTUMU3M, UHULMATUBHOCTb, YMEHWE [eACTBOBATb, MCXOAA M3 CBOMX BOSMOXHOCTEN;

aMnaTuu, BKAKYaKoLWel cnocobHOCTb NOHMMATb 3MOLMOHA/IbHOE COCTOSIHME APYTUX,
YUTbIBaTb €ro Mpy  OCYLUECTBNEHUN KOMMYHWKaLMW, CMNOCOOGHOCTb K COYYBCTBUIO W
CONepeXXmBaHuIo;

COUMabHbIX HaBbIKOB, BK/IHOYAOLWMX CMNOCOOHOCTL BbICTPaMBaTb OTHOLLEHUS C
APYrMU NIIOAbMM, 3a60TUTLCS, NPOABASATL MHTEPEC W paspeLlaTb KOHQINKTbI.

B pe3ynbTaTte n3yyeHUs MH(OPMATUKN Ha YPOBHe CpefHero obuiero obpasoBaHus y
obyyatowieroca 6yayT copMMpOBaHbl MeTanpeAMeTHble pPe3ynbTaTbl, OTPaXEHHbIE B
YHUBEPCA/TbHBIX YUYeOHbIX AEMCTBMAX, @ UMEHHO - NO3HaBaTe/NbHbIE YHUBEPCAbHbIE YYebHbIe
[ENCTBMSA, KOMMYHUKAaTMBHbIE YHMBEPCATbHble Yy4ebHble  AeNCTBMS,  perynsTuBHbIE
YHUBepCa/ibHble YYebHble LeliCTBUSA, COBMECTHas LeATe/lbHOCTb.

OBnageHne yH1BepCcasibHbIMU MO3HABATE/IbHbIMU AECTBUAMM:

1) 6a30Bble 0rnyeckme aercTBns:

CaMOCTOATE/IbHO (DOPMYNMPOBATL W aKTyann3uposaTtb Npobriemy, paccmarpuearh eé
BCECTOPOHHE;

yCTaHaBNMBaTb CYLLECTBEHHbIV NPU3HAK UM OCHOBaHWSA ANS CPaBHEHWS,

Knaccugukaumm n 0606LeHns;

onpeaensTb Lenn fedaTenbHOCTH, 3aaBaTb NapameTpbl U KPUTEPUM UX LOCTUKEHUS;
BbISIBNATb 3aKOHOMEPHOCTM M NPOTMBOPEYUMS B pacCMaTPUBAEMbIX SBIEHUSX; pa3pabaTbiBaTb
MNaH peweHns Npo6seMbl C YH4ETOM aHa/IM3a MMEHOLLMXCA MaTepUaibHbIX U HeMaTepuaibHbIX
pecypcos;

BHOCWTb KOPPEKTMBbI B [eATE/IbHOCTb, OLEHBaTb COOTBETCTBME Pe3y/bTaTOB LiENsM,
OLleHMBaTb PUCKM NOCNEACTBUM AEATENbHOCTH;

KOOPAMHNPOBaTb W BbINOMHATL PaboTy B YCNOBUAX peasibHOro, BUPTYabHOIMO U
KOMOWHMPOBaHHOIO B3aMOAENCTBUS;

pa3BMBaTb KPeaTMBHOE MbILLIMIEHWE MPY PELLEHUN XXN3HEHHBIX MPOGIEM.

2) 6a30Bble NcCneaoBaTeNbCKIE AeACTBUS:

BMafeTb HaBblkaMu Y4eOHO-UCCMefoBaTENbCKOM U MPOEKTHOW  [eATeNbHOCTH,
HaBblKaMN pa3peLLeHns npobsem, CNOCOBHOCTbID M FOTOBHOCTbIO K CamMOCTOSTE/NIbHOMY
MOWNCKY METOA0B PeLLEHMS NPaKTUYECKMX 3a4a4, MPUMEHEHMIO Pa3/IMYHbIX METOAOB NMO3HAHUS;

OCYLLECTBNATb Pa3/INYHble BMAbI AEATENIbHOCTM MO MOYYEHNIO HOBOFO 3HaHWSA, €ro
NHTepnpeTauun, NpeobpasoBaHMIO U NPUMEHEHNIO B Pa3/INYHbLIX YYEOHbIX CUTyaUuMsiX, B TOM



yuncrie Npy Co34aHnmM y4ebHbIX U COLMaIbHbIX MPOEKTOB;

(hopMMpoOBaTb HAy4HbIA TUM  MbILWJEHNSA, BMNafeTb HAy4YHOW TEpPMUHOIOTUEN,
K/THOUYEBLIMW MOHATUAMU U METOAAMN;

CTaBMTb 1 POPMYNMPOBaTL COOGCTBEHHbIE 3aJaun B 06pa3oBaTe/ibHON AeATeNlbHOCTY U
YKM3HEHHbIX CUTYaLUAX;

BbISIBNIATb MPUYNHHO-CMEACTBEHHbIE CBA3W W aKTyaM3upoBaTb 3ajady, BblABUraTh
rmnoTesy €€ peLleHus, HaxoAuTb aprymeHTbl A9 [0Ka3aTeNbCTBa CBOWX YTBEPXAEHWNA,
3a/laBaTb MapameTpbl U KPUTEPUN PeLLEeHUS;

aHa/IM31poBaTb MOJyYEeHHbIE B XOfEe PeLleHus 3aJauv pesynibTaTtbl, KPUTUYECKM
OLleHMBaTb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHNE B HOBbIX YC/IOBUAX; laBaTb OLLEHKY
HOBbIM CUTYyaUMAM, OLEHMBATb NMPUOBGPETEHHLIN ONbIT; OCYLUECTBASATL LieNeHanpas/eHHbI
MOWCK MnepeHoca CPeAcTB U Cnoco60B AeliCTBMA B NPOECCUOHA/IbHYIO CPeAY;

YMEeTb MEPEHOCUTb 3HaHWS B MO3HaBaTe/lbHYHD W MPaKTUYeCKyt 06/1acTy
XWN3HEAeATeIbHOCTY;

YMeTb MHTErpMpoBaTb 3HaHUA U3 PasHbIX NpeAMeTHbIX 06/1acTel; BblABUraTb HOBbIE
naew, npegnaratb OPUrMHa/IbHbIE MOAXOAblI W peLleHus, CTaBuTb NpobneMbl U 3adadyu,
[0NyCKatoLMe albTepHaTUBHbIE PeLUeHUs.

3) paboTa ¢ MH(opmaLmei:

BMafleTb HaBblKaMW MOMYYeHUS WH(OPMaLMM U3 UCTOYHWKOB pasHbIX TUMOB,
CaMOCTOATE/IbHO  OCYLLECTBAATb MOWUCK, aHaiu3, CUCTEMaTU3aLM0 U UHTepnpeTauuio
MHhopMaL MK Pa3INYHbLIX BULOB M (POPM NpeLCTaBIeHUs;

co3faBatb TEKCTbl B Pas3/IMYHbIX popMaTax C YY4ETOM HasHayeHUs WHGopmaumm u
LIeNIeBOV ayAUTOPUK, BbliGnpas ONTUMasIbHYHO (POPMY NpeACTaB/eHNs U BU3Yan3aLmu;

OLeHMBaTb AOCTOBEPHOCTb, NErMTUMHOCTb MHOPMaL MK, eé COOTBETCTBIE MPaBOBbLIM
1 MOPa/IbHO-3TUYECKMM HOpMaM;

MCNONb30BaTh CPefCTBa MH(OPMALMOHHBIX M KOMMYHUKAUWOHHBIX TEXHOMOMMn B
PEeLLeHNN KOTHUTUBHBIX, KOMMYHUKATUBHbIX M OpraHu3auMOHHbIX 3af4a4y C CO6/MH0AEHNEM
TpeboBaHWIn 3PrOHOMUKIM, TEXHUKM 6€30NacHOCTU, TMINEHbI, PECYPCOCOEPEXXEHNS, NPaBOBbIX
1 3TUYECKMX HOPM, HOPM MH(OPMaLMOHHOW 6e30MacHOCTY;

BMafleTb HaBblkamMy pacrno3HaBaHWA W 3aluTbl MHDOPMaLMK, WHHOOPMALMOHHOM
6e30MacHOCTM SINYHOCTW.

OsnafieHne YHUBepCalbHbIMW KOMMYHUKATUBHBIMU AeACTBUAMM:

1) o0LLeHMe:

OCYLLLECTB/IATb KOMMYHMKaL M BO BCEX Cepax XU3HW;

pacrno3HaBaTb HeBepba/ibHble CpefAcTBa O6LLEHMS, MOHMMATb 3HAYeHVE COLMabHbIX
3HaKOB, pacrno3HaBaTb MPeANOCbITKMA KOH(IMKTHLIX CUTYaLMA U CMSAIrYaTb KOH(INKTbI;

BNafleTb PasIMYHbLIMU CNOCO6aMM OOLLEHUS W B3aMMOAENCTBUSA, apryMeHTUPOBAHHO
BECTW AManor, ymeTb CMAryaTb KOHMANKTHbIE CUTYaLWK,;

Pa3BEPHYTO W NIOTMYHO M3MaraTb CBOK TOYKY 3PEHWUS C UCMOMb30BaHNEM A3bIKOBbIX
CpeacTB.

2) COBMECTHAas [eATe/IbHOCTb:

NMOHMMaTb M MCNONb30BaTb MPENMyLLEeCTBA KOMaHAHOW U UHAVMBUAYaIbHON paboThl;
BblOMpaTb TEMaTUKy WM MeTOAbl COBMECTHbIX [EACTBUIA C YYETOM O6LLMX WHTEPECOB U
BO3MOXHOCTEIN KaXJ0ro YfieHa KO/INeKTUBa,;

NPUHMMaTb LN COBMECTHOM [AeSTeNbHOCTM, OPraHun30BbIBaTb M KOOPAMHUPOBATH
AECTBMNA NO UX JOCTWIKEHMIO: COCTaBNATb MiaH AENCTBWIA, pacnpefensTb Poan € y4éToMm



MHEHMI Y4aCTHUKOB, 06CYXAaTb pe3y/ibTaTbl COBMECTHOM paboThl;

OLeHMBaTb KayeCTBO CBOEro BK/afa M KaXK4Oro y4yaCTHMKa KOMaHAbl B 0O6LLMiA
pe3ynbTar Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBblE MPOEKThI, OLEHWBATb UAEN C MO3ULUM HOBU3HBI, OPUTNHASIBHOCTH,
MPaKTUYeCKOW 3HaYNMOCTH;

OCYLLeCTB/IATb MO3UTUBHOE CTPaTErMyeckoe MOBefEHVE B Pa3/IMYHbIX CUTYyaLusX,
MPOSBATL TBOPYECTBO 1 BOOOPaXKeHWE, ObITb MHALMATUBHBIM.

OBnafeHne yH1BepCaNibHbIMU PErynsTUBHbIMU AEACTBUAMMU:

1) camoopraHu3auus:

CaMOCTOATE/IbHO OCYLLECTB/ATH MO3HABATE/IbHYIO AeATE/IbHOCTb, BbISB/IATH MPO6/IEMbI,
CTaBUTb W (POPMYIMPOBaTb COOGCTBEHHble 3afayy B 06pPA30BaTE/IbHON [AeATENIbHOCTU W
YXW3HEHHbIX CUTYaLMAX;

CaMOCTOATE/IbHO COCTaBATb Mf1aH peLleHns npobnembl € YY4ETOM UMEHOLLMXCA
pecypcoB, COOCTBEHHbIX BO3MOXHOCTEN 1 MPeAnoYTeHWIA; AaBaTb OLEHKY HOBbIM CUTYaLUAM;

paclnpAaTb paMKy y4ebHOro npeamMeTa Ha OCHOBE JIMYHbIX MPeAnoyTeHni; Aenatb
0CO3HaHHbI BbIOOP, apryMeHTUPOBATbL ero, 6paTb OTBETCTBEHHOCTb 3a PELLUEHME;

OLeHVBaTb NPUOBPETEHHLIN OMNbIT;

Cnoco6cTBOBaTb (POPMUPOBAHUIO W MPOSIB/EHUIO LUMPOKON 3pyavunM B pasHbIX
0651acTAX 3HaHWIA, NOCTOAHHO MOBbILLIATL CBOM 06pa30BaTe/IbHbIN U KY/IbTYPHbIA YPOBEHb.

2) CaMOKOHTPO/b:

[iaBaTb OLEHKY HOBbIM CUTYyaLMAM, BHOCUTb KOPPEKTUBLI B A€ATE/IbHOCTb, OLeHMBATb
COOTBETCTBME Pe3y/bTaToB LieNsfM,;

B/1afleTb HaBblKaMW NO3HAaBATE/IbHOW Peh/IeKCUIN KaK 0CO3HaHUA COBEpPLIaEMbIX

[EeACTBUIA U MbICIUTENIbHBIX MPOLECCOB, UX Pe3ynbTaToB Y OCHOBaHWI, UCNONb30BaTb
Nprémbl pedhieKCUN 4115 OLLEHKM CUTYaLMK, BbIGOpa BEPHOTO PELLEHUS;

OL,eHMBaTb PUCKWN N CBOEBPEMEHHO MPUHUMATL PELLEHUA MO UX CHUXKEHUIO; MPUHUMATb
MOTMBbI M apryMeHTbl JpYryX Npu aHanm3e pesy/ibTaToB LeaTe/lbHOCTU.

3) NPUHATUA CeBA N JPYTUX:

NPUHUMATbL cebs, MOHUMas CBOV HeOCTATKM U OCTOUMHCTBA;

NPUHUMATb MOTMBbI 1 aprYMEHTbI PYr1X NpW aHan3e pesy/bTaToB [AesTeIbHOCTY,;

npu3HaBaTb CBOE NPaBo U MPaBo APYrnx Ha OLwnoKy;

pa3BMBaTb CMOCOOHOCTbL MOHMMATb MUP C MO3ULMK APYroro YesioBeka.

MpeameTHble pe3ynbTaTbl OCBOEHWS MPOrpaMMbl MO MHMOPMAaTUKE Yry61EHHOro
ypoBH# B 10 knacce.

B npouecce n3yyeHus Kypca WMH(OPMATUKM Yrny6néHHOro yposHsa B 10 knacce
obyyaroLmmMmcs 6yayT AOCTUTHYTbI CIeAYHoLLME NPeAMETHbIE pPe3y/bTaTbl:

BMafieHne NpeacTaBneHNAMMU O PON MHOPMaLUM U CBA3AHHBLIX C Heil MPOLeccoB B
npupoae, TEXHUKe M O6LLECTBE, NOHATUSAMUN <MHPOPMALMS», «MHPOPMALIMOHHBIA MPOLECC»,
«CUCTEMa», «KOMIMOHEHTbI CUCTEMbI», «CUCTEMHbIA 3PYEKT», «MHPOPMALIMOHHAA CUCTEMA,
«CUCTeMma yrnpas/ieHUs»,

B/flafieHe MeTofamy Moucka MHgopMauum B cetu VIHTEpHET, YMeHUe KPUTUYeCKU
OLIeHMBaTb MH(hOPMaLMIO, NOMYYEHHYIO U3 CETU IHTEpHET;

YMeHVe XapakTepu3oBaTb 60/blUME AaHHble, MPUBOAUTL MPUMEPbI UCTOYHUKOB UX
MOMyYeHUs W Hanpas/IEHUS MCMO/b30BaHWA, YMeHME K1acCUuUUMpoBaTb OCHOBHbIE 3a4ayu
aHanM3a fJaHHbIX (MPOrHO3MpoBaHue, Knaccugukaums, KnacTepusaums, aHanm3 OTKIOHEHWIA),



MOHMMaTb NOCNeA0BaTEe/IbHOCTL PeLLeHns 3a4ay aHasm3a fAaHHbIX: CO0p NepBUYHBIX AaHHbIX,
OUMCTKA W OLEHKa KayecTBa fAaHHbIX, BbIOOP W/MNM NOCTPOeHWE MoLenun, npeobpasoBaHme
[aHHbIX, BU3yanm3aumsa AaHHbIX, MHTepnpeTauus pesybTaTos;

NMOHVMaHWEe OCHOBHbIX MPUHUMIMOB YCTPONCTBA N (PYHKLMOHUPOBAHNUSA COBPEMEHHbIX
CTaUMOHapPHbIX UM MOOGW/IbHBIX  KOMMbIOTEPOB, TEHAEHUMIA pasBUTUA  KOMMbIOTEPHbIX
TEXHO/MOINiA;

BflafleHne HaBblKaMy paboTbl C OMepauMoOHHbIMU CUCTEMaMK, OCHOBHbLIMU BUAAMM
MPOrpaMmMHOro obecneyeHns 415 peLleHns y4ebHbIX 3a4a4 no BblI6paHHOM

crneuvanmsauunu;

Ha/mumne NpeacTaBneHnii 0 KOMMbIOTEPHBIX CETAX U UX POSIM B COBPEMEHHOM MWUpe, O
6a30BbIX NPUHLMNAaX opraHn3aumMm 1 yHKLNOHUPOBAHNA KOMMbIOTEPHBIX CETel, 06 06LLMX
NpUHUMNax paspaboTkm 1 (hYHKLMOHNPOBAHUA MHTEPHET-MPUNOXEHWIA;

NMOHVMaHWe Yrpo3 WHGOPMaLMOHHON 6e30MacHOCTU, WCNO/b30BaHWE METOLOB U
CPeACcTB  MPOTUBOLEWCTBMS  9TWUM  yrpo3am,  cobntofeHve  Mep  6e30macHOCTH,
NpeaoTBpaLLaloWmMX He3aKOHHOe pacrnpocTpaHeHue MepPCoHabHbIX AaHHbIX, CO6AKAeHME
TpeboBaHWIi TEXHWKM 6e30MacHOCTM W TUrEeHbl NPU paboTe C KOMMbIOTEPaMU U ApYruMu
KOMMOHEHTaMM  LM(POBOro OKPY)XXEHUS, MOHWMaHWe MpPaBOBbIX OCHOB WCMO/b30BaHNS
KOMMbIOTEPHbIX MPOrpaMm, 6a3 AaHHbIX U paboTbl B CETU NHTEPHET;

MOHVMaHMe OCHOBHbIX MPUHLMMNOB AMCKPETU3aLMM Pa3INYHbLIX BUAOB MH(OpMaLmK,
YMeHWe onpeaenstb MHHOPMALMOHHbIN 00bEM TEKCTOBbLIX, FPaUUECKMX N 3BYKOBbIX AaHHbIX
npn 3afaHHbIX MNapaMeTpax AWUCKPeTU3auMKn, YMeHWe OnpefensiTb CPefHIo CKOPOCTb
nepefayn [fdaHHbIX, OLEHMBATb W3MEHeHMe BpPeMeHM nfepedayn Npu  U3MEHEHUM
MH(OPMaLMOHHOIo 06bEMA JaHHbIX U XapaKTePUCTUK KaHasa CBA3M,

YMeHVE MCMOoMb30BaTh NP PEeLLUeHMM 3afady CBOMCTBA MO3WLMOHHONM 3amucy Yucen,
airopyT™Ma MOCTPOEHUS 3amuCK YMcna B MO3ULMOHHON CUCTEME CUMCNEHMS C 3afaHHbIM
OCHOBaHMEM W MOCTPOEHWUA 4YucCla MO CTPOKEe, COfepXKalleid 3anucb 3TOr0 4ucna B
MO3ULIMOHHOM CUCTEME CYUMUCNEHWA C 3afaHHbIM OCHOBaHMEM, YMEHMWe BbIMNOHATb
apugmeTMYeCcKmne onepauun B MO3NLMOHHbLIX CUCTEMAX CUUCEHNS;

YMEHWNe BbIMONHATL NPeobpa3oBaHNsA NIOMMYECKUX BbIPAXKEHWIA, MCMNOMNb3YS 3aKOHbI
anrebpbl NOrMKW, YMEHWE CTPOUTb JIOTMYECKOE BbIPAKEHNE B  [AU3bIOHKTMBHON W©
KOHBIOHKTMBHOA HOpMasnbHbIX (hopmax MO 3afjaHHON Tabsmue WCTUHHOCTW, WCCNefoBaTb
06M1aCcTb WCTMHHOCTWA BbICKa3blBaHMS, COAEPXKALLEro mMepeMeHHble, pewaTb HeCI0XHble
NOrNYEeCKMe YpaBHEHNS U CUCTEMbI YPaBHEHWIA;

NOHUMaHue 6a30BbIX afIrOPUTMOB 06PabOTKM UMCNOBOWM U TEKCTOBOW WMHOpMaLnn
(3anucb umncen B MO3NLMOHHON CUCTEME CUUCNEHMWS, HaxOXAeHWe BCexX MPOCTbIX 4uMcen B
3aflaHHOM [Mana3oHe, 06paboTka MHOTOPa3psSAHbIX LeNbIX YMCeN, aHa/In3 CUMBOJIbHBIX CTPOK
N Apyrunx), anropuTMOB NMOUCKa U COPTUPOBKK, YMEHWE OMpPeaensTb CIOKHOCTb U3yYaeMbIX B
Kypce 6a30BbIX a/irfOPUTMOB (CyMMMPOBaHME 3/1EMEHTOB MaccuBa,

COPTVMPOBKA MaccuBa, nepebopHble anropuTMbl, ABOWYHBIA MOWCK) U NPUBOAWTbL
MPVYMepPbI HECKOTbKUX a/ITOPUTMOB Pa3HOi COXKHOCTU AN1S PELLIEHNS OAHON 3afauu;

BafjleHne YHMBEPCAbHbIM S3bIKOM NMPOrpaMMMPOBaHMS BbICOKOro ypoBHs (Python,
Java, C++, C#), npeacTaBneHnsaMM 0 6a30BbIX TUMax AaHHbIX U CTPYKTYpax AaHHbIX, YMeHWe
MCNONb30BaTb OCHOBHbIE YNPaBAAKOLWME KOHCTPYKLUMW, YMEHWE OCYLLIECTBAATb aHaIn3
NPeAIoKEHHON NporpaMMbl: ONpeaensTb pe3ynbTaTbl paboTbl NPOrpammMbl MPU 3afaHHbIX
NCXOAHbIX [aHHbIX, OMPeAensTb, MPU KakKUX WCXOAHbIX AaHHbIX BO3MOXHO MOMy4YeHune
YKa3aHHbIX pe3y/bTaToB, BbISBNATL AaHHblE, KOTOPble MOTYT MPUBECTU K OLUMOKe B paboTe



nporpaMmbl, POPMY/IMPOBaTb NPEANOXKEHUS MO YYULLIEHNIO MPOTrPaMMHOI0 KOAa;

YyMeHMe co3AaBaTb CTPYKTYPUPOBAHHbIE TEKCTOBbIE JOKYMEHTbI U AEMOHCTPALMOHHbIE
mMaTepuanbl C MCMOMb30BaHMEM BO3MOXHOCTEN COBPEMEHHbIX MPOrpaMMHbIX CPeACTB U
06/1a4HbIX CEPBUCOB;

YMEHWe WCMO0Mb30BaTh 3MEKTPOHHbIE Tabnuupl ANA aHanv3a, MpPeACTaBleHNs 1
00paboTKM  AaHHbIX  (BK/HOYas  BbIYWC/IEHWE CYMMbl, CpPEeAHEro  apugMeTM4eckKoro,
HanbO/NbLUEr0 M HaMMEHbLUEr0 3HAYeHWI, PEeLUeHWe YpPaBHEHWIA, BbIOOP OMTUMa/IbHOIO
peLLeHus, Nog60p MHWMK TPEHAa, pPeLleHre 3aaa4 NPOrHO31POBaHNS).

MpeameTHble pe3ynbTaTbl OCBOEHWS MPOrpaMMbl Mo MHOPMaTUKe Yr1y6n1EHHOro
ypoBHsa B 11 Knacce.

B npouecce n3yuveHWs Kypca MHGOpPMaTUKWM yrny6néHHoro ypoeHs B 11 knacce
obyvarommMmnca 6yayT AOCTUrHYTbI Cieaytowme npeaMeTHbIe pe3ynbTarthl:

YMEeHWNe CTPOUTbL HepaBHOMEpPHbIE KOAbl, AOMYCKaloLLMe OAHO3HAYHOe [eKOAMPOBaHNe
coobuleHnin (npeurKcHble KoAbl), UCMOMb30BaTh MPOCTeNLNe KOfAbl, KOTOPbIE MO3BOMSKOT
06Hapy»XMBaTb 1 UCMPaBNATL OLLUNMOKM NPy Nepefade faHHbIX, CTPOUTb KOA, 06ecrneynBatoLLni
HaMMEeHbLLYIO BO3MOXHYIO CPEAHIOK AMHY COO6LLEHNS NPU U3BECTHOW YacToTe CYMBOJIOB,
MOACHATb MNPUHUMIMbI Pab0Tbl MPOCTbIX ATOPUTMOB CXKATUSA AaHHBIX;

YMEeHMe peluaTb afiropuTMUYECKMe 3afayn, CBS3aHHbIE C aHa/IM30M rpadoB (3a4aum
MOCTPOEHMS ONTUMATIbHOrO MNYTW MeXAy BepluMHamMu rpada, OnpefeneHns KonmyecTsa
pasfIMUHbIX NyTel MeXAy BepluMHaMW OPUEHTUPOBAHHOIO auUMKINYecKoro rpaga), ymeHue
MCNONb30BaTh [epeBbs MNPV aHaiM3e W TMOCTPOEHUUM KOAOB W A/ NpeAcTaB/ieHns
apUIMETUYECKNX BbIPAXKEHWNIA, MPY PELUEHNN 3a4a4 NOUCKa U COPTUPOBKU, YMEHUE CTPOUTb
[epeBo Urpbl MO 3afaHHOMY airopuTMy, paspabaTbliBaTb U 0OOCHOBbIBATL BbINTPbILLHYHO
CTpaTeruto urpbl;

yMeHWe paspabatbiBaTb U peasv3oBblBaTb B BKUAE Nporpamm 6a3oBble airOpUTMbI,
YMEHWEe UCMO0/b30BaTh B NpOrpaMmax AaHHble pas/inyHbIX TUMOB C YY4ETOM OFpaHUYeHUI Ha
AManasoH UX BO3MOXHbIX 3HAYeHWM, MPUMEHSATb MPU pelleHnn 3afa4y CTPYKTYPbl AaHHbIX
(cnuckn, cnosapu, CTEKW, OYepeau, [AepeBbs), MCMOMb30BaTh 6a3oBble onepauun Cco
CTPYKTYpPaMn [aHHbIX, MPUMEHSATb CTaHAapTHble U COOGCTBEHHble MOANPOrpaMmbl ANs
06paboTKM YMCNOBLIX [AaHHbIX W CUMBOJIbHBIX CTPOK, WCNOMb30BaTb NpW pa3paboTke
nporpaMMm  6MbGNMOTEKM  MOAMPOrpaMM,  3HaTb  (PYHKUMOHA/bHbIE  BO3MOXHOCTY
WHCTPYMEHTa/IbHbIX CPeACTB Cpefpbl pa3paboTKu, YMeHWe UCMOoNb30BaTh CPeAcTBa OT/ALKM
nporpaMm B cpefe NporpaMmMmnpoBaHns, yMeHre JOKYMEeHTUPOBaTh MPorpaMmbl;

YMeHVe c0o3faBaTb Be6-CTpaHuLbI;

BMafleHNe OCHOBHbIMW CBefeHMSMM O 6aszax [aHHbIX, WX CTPYKTYpe, CpeacTeax
co3faHus 1 paboTbl C HUMKU, YMEHWE UCMO0/b30BaTh TabIMyHble (PeNAUMOHHbIE) 6a3bl AaHHbIX
(cocTaBnATb 3anpocbl B 6a3ax [aHHbIX, BbIMNOMHATb COPTUPOBKY WM MOWCK 3anuceli B 6ase
[aHHbIX, HaMoNHATbL pa3paboTaHHYH 6a3y AaHHbIX) 1 CNPaBOYHbIE CUCTEMDI;

YMeHWE 1CNO/b30BaTb KOMIMbIOTEPHO-MaTeMaTUYECKE MOZENN NS aHaM3a 06bEKTOB
M MPOLECCOoB: (HOPMYyNMPOBaTh LeNb MOAENMPOBaHWS, BbINOMHATL aHaIU3 pe3ynbTaTos,
MOJlyYeHHbIX B XOAe MOAENMPOBaHUSA, OLEHUBATb COOTBETCTBME MOAENN MOAENMpyeMoMy
06bEKTY UM MpoLecCy, NPeACTaBNATb Pe3ynbTaTbl MOAENMPOBaHWS B HArNSA4HOM BUAE;

yMeHue OpraHm30BbIBaTb IMYHOE MHPOPMALMOHHOE NPOCTPaHCTBO

C WCMNOMb30BaHWEM pPa3fIMYHbIX CPeACTB  LMUPPOBbIX TEXHOMOIMA, MNOHUMaHKUE
BO3MOXHOCTEN LMPOBLIX CEPBMCOB FOCYAAPCTBEHHbIX YCNYT, LM(POBbLIX



06pa3oBaresibHbIX CEPBUCOB;

MOHVMaHWE OCHOBHbIX MPUHUMNOB PaboTbl, BO3MOXHOCTEA W  OrpaHUYeHUs
NMPUMEHEHNSI TEXHONIOMMIA UCKYCCTBEHHOIO WHTE/NIeKTa B Pas/iMyHbIX 06M1acTsaX, Haamuue
NPeLCTaB/IEHNIA O Kpyre pelaeMblX 3a4a4 MaMHHOro 06y4veHus (pacrno3HaBaHus,

Knaccugukaumm 1M nNporHo3MpoBaHus) Hasmume npeacTaBneHnin 06 1crnonb3oBaHUM
MH(OPMaLMOHHBIX TEXHO/IOTMI B Pa3/inyHbIX NPOgecCnoHabHbIX chepax.



