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PaGouasi nporpamma yueonoro npeamera « Mudgopmaruka» (yriayoaénubiii ypoBenn). 10-11 kaaccel
1. MOACHUTEJIbHASA 3AIIMCKA

[Iporpamma no mHpOpMaTrke (yriayOoJEHHBIH ypOBEHB) Ha YPOBHE CpEIHEro 00Imero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE TPEOOBAaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHON MPOrpaMMbI
cpeanero oobmero oOpaszoBanus, npexacraBieHHbix B ®I'OC COO, a Takke QenepanbHOil paboueit
MIPOTrpaMMbl BOCITUTAHUSI.

[Iporpamma mno wuHpopmartuke naéT MNpeACTaBICHHE O LeisaX, oOmiel crpareruun oOy4yeHus,
BOCIIUTAHMS U Pa3BUTHUsI 00yUaIOIIKXCS cpeacTBaMu ydeOHoro npeameta «Mubopmaruka» Ha yriyonéHHOM
YPOBHE, yCTaHABIUBAET 00s3aTeIbHOE NPEAMETHOE COJIEPIKAaHUE, IIPEyCMATPUBAET €r0 CTPYKTYPUPOBAHUE
[0 pa3fenaM M TeMaM Kypca, OIpENesseT paclpeieiieHue €ro Mo kiaccaMm (rojaM H3ydyeHus), Aaér
MPUMEpPHOE paclpeaesieHue YYeOHBIX YacoB MO TEMAaTUYECKUM pasfeliaM Kypca M PEKOMEHIYEeMYIO
(mpuMepHYI0) OCIeI0BATENBHOCTh UX U3YUCHUS C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTHKH Y4eOHOTO MpOoLIecca, BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcsl.

[Iporpamma 1o wuH(}OpMATHKE ONpenensieT KOJIMYECTBEHHBIE M KAaYeCTBEHHBIE XapaKTEPUCTHKH
y4yeOHOro marepuaia JUuisi KaXJO0ro roja M3y4eHHs, B TOM YHCIE Ui COAEPKATEIbHOTO HAMOJIHEHUS
pa3HOro BUJA KOHTPOJIA (IMIPOMEKYTOUHOH aTTecTallid OOYYaroIIUXCsl, BCEPOCCHHCKUX MPOBEPOUHBIX
pabot, rocynapcTBeHHOW HMTOrOoBOW arrtectamuu). [Iporpamma mo mH(OpMATHKE SBISIETCS OCHOBOM ISt
COCTaBJICHHS aBTOPCKUX Y4EOHBIX IPOTPaMM M Y4€OHHKOB, IOYPOUYHOTO TUNIAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmaruka B cpenneM oO1ieM 00pa3oBaHUU OTPaXKaeT:

CYUIHOCTh MH(OPMATUKHU KaK HAyYHOW IUCIUIUIMHBI, U3YyYarolleld 3aKOHOMEPHOCTH MPOTEKaHUS U
BO3MOYKHOCTH aBTOMAaTH3aIIMH WH(OPMAIIMOHHBIX IPOIIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00J1aCTH TPUMEHEHHsS WH(POPMATUKH, TNPEKIE BCEro HH(POPMAIMOHHBIC TEXHOJOTHH,
yIpaBJIeHHE U COLIMATIBbHYIO chepy;

MEXIUCUUIUTMHAPHBIN XapakTep HHPOPMATHUKU U MHPOPMAIIHOHHOM JESTEIbHOCTH.

Kypc uaopMaTiku 11 ypoBHSI CpeHEro ooOmero oOpa3oBaHus SIBISETCS 3aBEPIIAIONIMM 3TAllOM
HETIPEPHIBHOW  TOATOTOBKM  OOydaromuxcss B oOnacTd  HMHPOPMATHUKH W HUHPOPMAIUOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTH, OMUpAaeTcs Ha COJepXKaHWe Kypca WH(OPMATHKH YPOBHS OCHOBHOTO
obmero o00pa3oBaHUS W ONBIT TOCTOSHHOTO IMPUMEHEHHs HH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH, Ta€T TEOPETUUECKOE OCMBICIICHHE, MHTEPIPETALNIO U 0000IEHHE ITOTO OMBITA.

Pesynbrarel yrny0n€HHOro ypoBHs n3ydeHHs yueOHoro npenmera «MHpopmaTruka» oprHeHTHPOBaHbI
Ha TIOJy4yeHHE KOMIIETEHTHOCTEW Ui MOocienyomeid npodecCHOHATbHOW JEesSTeNIbHOCTH KaK B paMKax
JAHHOM MpeIMETHOM 007acTH, TaK U B CMEXHBIX ¢ Hell obsacTsx. OHU BKIIIOYAIOT B ce0sl:

OBJI/ICHUE KIIIOYEBBIMH TOHATUSMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS JlaHHas
npeaMeTHasi 00J1acTh, PAclO3HaBAHHWE COOTBETCTBYIOLIMX MM IPHU3HAKOB M B3aMMOCBSI3EH, CIIOCOOHOCTH
JIE€MOHCTPHPOBATH PA3JIMYHBIEC MOIXOABI K H3YUCHHUIO SIBJICHUH, XapaKTEPHBIX /IS M3y4aeMOW MPEeaIMETHOM
obacru;

YMEHHUE pellaTh TUIOBbIE MPAKTUUYECKUE U TEOPETUUYECKHE 33a/1a4H, XapaKTEePHbIE JUISl HCIIOJIb30BaHUS
METO/IOB M HHCTPYMEHTApHsl JaHHOW TIPEeAMETHON 00JIacTH;

HaJu4ue TPEACTABICHUN O JaHHOW MPEeAMETHOW OO0JacTH KakK IIeJIOCTHOM TeopuH (COBOKYITHOCTH
TEOPHii), OCHOBHBIX CBS35X CO CMEKHBIMU O0JIACTSIMU 3HAHUI.

B pamkax yriayOn€HHOro ypoBHS H3y4deHHs WH(GOPMATHKM OOecredrBaeTCs IeJeHalpaBIeHHAs
MOATOTOBKA OOyYaOIMIMXCS K TPOJOJDKEHUIO O00pa3oBaHWs B OpraHU3ausaX MpodecCHOHATBHOTO
00pa3oBaHUs O CHEHATHHOCTSIM, HEMOCPEICTBEHHO CBSI3aHHBIM C IIU(PPOBBIMU TEXHOJOTHIMH, TAKUM KaK
porpamMMHasi MH>KE€Hepusi, HH(pOpMaIMOHHAs 0e30M1aCHOCTb, HHPOPMALMOHHbBIE CUCTEMBl U TEXHOJIOTHUH,
MOOMJIBHBIE CUCTEMBI U CETH, OOJIbILINE TaHHbIE M MAILIMHHOE 00y4eHHe, TPOMBIIIICHHBIN HHTEPHET Bellel,
MCKYCCTBEHHBIH HMHTEIUICKT, TEXHOJIOTHH OECHpPOBOIHON CBSI3M, POOOTOTEXHHKA, KBAHTOBBIE TEXHOJIOTHH,
CUCTEMBI PaCIpeeIEHHOTO peecTpa, TEXHOJIOITMU BUPTYaJIbHOM U JOIIOJIHEHHOW peabHOCTEM.



OcHoBHasl 11e7b U3yueHus: yueoHoro npenmera «MHpopmaTka» Ha yriiyOlIE€HHOM YPOBHE CpPEIHEro
obOmero oOpa3oBaHuss — oOecreueHrue JadbHEHIIEro pa3BUTHS HWHGOPMAITMOHHBIX KOMITETCHIIUNA
00yJaroIerocsi, €ro TOTOBHOCTH K XU3HU B YCIOBUSX PAa3BUBAIOIIETOCS HH(POPMAIIMOHHOTO OOIIECTBa U
BO3pacTarolieil KOHKYPEHIIMH Ha phIHKE Tpyda. B cBs3u ¢ 3TuM m3ydyenue nndopmatuku B 10—11 kmaccax
JOJKHO 00ECIIEUUTh:

cOpPMUPOBAHHOCTH ~MHUPOBO33PEHHUS, OCHOBAHHOTO HAa MOHMMAaHUU PO  HUH(OpPMATHKH,
MH()OPMAIMOHHBIX U KOMMYHHKAITIOHHBIX TEXHOJIOTHIA B COBPEMEHHOM OOIIIECTBE;

c(hOPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIILICHUS;

c(OpPMUPOBAHHOCTh YMEHUN pa3ianyaTh (HaKThl U OIEHKH, CPABHUBATH OLEHOYHBIC BBHIBOJbI, BUICTD
UX CBSI3b C KPUTEPHUSIMHU OLICHUBAHMS U CBSI3b KPUTEPUEB C ONPEAEIEHHON CUCTEMOM EHHOCTEH, TPOBEPATH
Ha JIOCTOBEPHOCTH U 00001aTh HHPOPMAIIHIO;

c(hOPMHUPOBAHHOCTH MPEACTABICHUH O BIUSHIUN HH(POPMAIIMOHHBIX TEXHOJIOTUI HA JKU3HD YEIIOBEKA B
oOmiecTBe, MOHUMAHUE COLUAIBLHOTO, SKOHOMHUYECKOIO, MOJUTHYECKOr0, KYJIbTYPHOTO, HOPHUAUYECKOTO,
MPUPOJHOTO, IPrOHOMUYECKOT0, MEIUIMHCKOTO U (PU3UOJIIOTUYECKOT0 KOHTEKCTOB HH(MOPMALMOHHBIX
TEXHOJIOTHI;

NPUHATHE TPABOBBIX W JTUYCCKUX AaCMEKTOB HMH(POPMAIIMOHHBIX TEXHOJIOTUW, OCO3HAHHE
OTBETCTBEHHOCTH JIIO/ICH, BOBJIEUYEHHBIX B CO3JIaHUE U HCIOJIb30BaHUE HWH(OPMALMOHHBIX CHUCTEM,
pacnpocTpaHeHHe HHPOPMALIHH;

CO3J]aHUE YCJIOBHH JUIsi pPa3BUTHS HABBIKOB Y4E€OHOM, MPOEKTHOM, HAy4YHO-HCCIEIOBATEIBCKON U
TBOPUYECKOH J1€ATEIbHOCTH, MOTUBALIMU O0yJYaIOLINXCA K CaMOPa3BUTHIO.

B conepxxanuu yuebHoro npeamera «MHpopmaTrkay BbIAENAIOTCA YETHIPE TEMATHUYECKHUX pa3zena.

Pazgen «llmdpoBasi rpaMOTHOCTB» NOCBSAUIEH BONPOCAM YCTPOMCTBA KOMIIBIOTEPOB U APYIHX
3JIEMEHTOB LU(POBOrO OKPYKEHHUS, BKIIOYAas KOMIIBIOTEPHBIE CETH, HCIOJIb30BAaHUIO CPEJCTB
ONEpallMOHHON  cucTembl, pabdore B ceTu VIHTepHET W  HCHONB30BAHUIO HHTEPHET-CEPBUCOB,
nH(pOpPMaIMOHHOMN 0€30MMacCHOCTH.

Paznen «Teopernueckue OCHOBbI HHGPOPMATHKH» BKIOYAaeT B ce0s TOHATHHHBIA ammapar
MH()OPMATHUKH, BOMPOCH KOAMPOBaHUS HH(MOpPMANNU, H3MEpeHUs HH(POpPMAIMOHHOTO 00BEMa ITAHHBIX,
OCHOBBI AIT€0PHI JJOTUKH U KOMIIBIOTEPHOTO MOJCIIUPOBAHUS.

Pazgen «AaroputMbl W NPOrpaMMHMpPOBAHHE)» HANPABIEH HAa Pa3BUTHE AJITOPUTMUYECKOTO
MBIIUICHHS], pa3pabO0TKy alrOpUTMOB U OIEHKY HX CIO0XHOCTH, (hOPMHUPOBAHHE HABBIKOB peaHU3aliu
MporpamMM Ha SI3bIKaxX MPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS.

Paznen «UnpopmanmoHHble TEXHOJOTMMW» TOCBSIIEH BOMPOCAM MPUMEHEHHUS MH(POPMAIMOHHBIX
TEXHOJIOTHH, peaIn30BaHHBIX B MPUKIAJHBIX TPOTPAMMHBIX MPOAYKTAX U UHTEPHET-CEpBHUCAaX, B TOM YHCIIE
B 3aJladyaxX aHaiM3a JaHHBIX, HUCIOJb30BaHUIO 0a3 MAHHBIX W OJIEKTPOHHBIX TaOMHIl ISl PEHICHUS
MPUKJIATHBIX 33]1a4.

B npuBenénnom panee conepkaHuu ydeOHoro mpenmera «MHdopmartuka» KypcHUBOM BbIIEIEHBI
JIOTIOJTHUTENbHBIE TEMBbI, KOTOpbIE HE BXOASAT B 00S3aTENbHYIO MPOrpaMMy OOy4YeHHsS, HO MOTYT OBITh
MIPEITIOKEHBI I U3YYESHHSI OTACTbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00yYaIOITUMCS.

YrnyOonéHHblli ypoBEeHb U3y4YeHUsT MHOOPMATHKUA PEKOMEHIYETCS I TEXHOJIOTMYECKOTo MPOQHIIs,
OPHUEHTUPOBAHHOTO HA WHXKEHEPHYIO M WH(DOPMAIMOHHYIO c(hepbl MeATeTbHOCTH. YTITYyOJEHHBI YPOBEHD
U3y4YeHHUs] HTHPOPMATHKU 00ECIIEYnBAET: MOATOTOBKY O0YYArOIINXCsl, OPUEHTUPOBAHHBIX HA CHEIUAIBHOCTH
B oOnactu WH(OPMALMOHHBIX TEXHOJOTHUH M WHKCHEPHBIC CHEIUAIbHOCTH, y4acTHEe B MPOCKTHOW H
UCCIIEIOBATENIbCKOM  JIEATEIbHOCTH,  CBSI3AHHOM € COBPEMEHHBIMH  HAIpPaBICHUSIMH  OTPACIIH
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, TMOATOTOBKY K YYacTHIO B OJIMMIHAAAX M CJade
EnuHOro rocyaapcTBEHHOTO K3aMeHa 1o HH(OpPMAaTHKeE.

[TocnenoBaTrenbHOCTh U3YYECHHSI TEM B MpEIeNax OJHOTO ToAa OO0y4deHHs] MOXKET ObITh M3MEHEHa IO
YCMOTPEHHIO YUUTENISl IPH MOJITOTOBKE pabodeil MporpaMMbl M TIOYPOUHOTO TUTAHUPOBAHMS.

OO6miee yuCiIO YacoB, PEKOMEHJOBAaHHBIX g M3ydeHuss mHpopmatuku: B 10 kimacce — 4 daca B
Hepeno, B 11 knacce —4 gaca B HEIEIIO.



2. COJEP)KAHUE OBYYEHUSA
10 KJIACC

udpoBasi rpaMoTHOCTH

TpeGoBanusi TexHMKM O€30IaCHOCTM W THUTHMEHBl IpU paboTe ¢ KOMIbIOTEpaMH M JAPYIrHMMHU
KOMIIOHEHTaMH I (PPOBOTO OKPYKEHHUS.

[Tpuntunsl  paboOThl KOMIIBIOTEPOB M KOMIBIOTEPHBIX cucTeM. Apxurektypa ¢(on Helimana.
ABTOMaTHYECKOE BBIIIOJIHEHUE MPOrpaMMbl IpoleccopoM. OnepaTuBHasi, MOCTOSHHAA U JOJITOBPEMEHHAS
namiaTb. OOMEH OaHHBIMM C INOMOUIbIO IIKMH. KOHTpoiiepbl BHEMIHMX YyCTpoHCTB. Ilpsimol moctynm k
MIaMSATH.

OCHOBHbIE TEHJIEHLUU PA3BUTUS KOMIBIOTEPHbIX TexHojoruil. IlapanenbHble BBIUUCIECHMUS.
MHoronporeccopable cucteMbl. CynepKoMIbIOTEPBI. PacnpenenéHHbple BBIYMCIUTENIBHBIE CHCTEMBI U
o0paboTka OOJIBIIMX JaHHbIX. MoOusbHbIE LUGPOBBIE YCTPOMCTBA M MX pOJIb B KOMMYHHUKAIMSIX.
Bcerpoennble koMnbroTepbl. MUKpOKOHTpOILIEphl. POGOTH3NPOBaHHBIE TPOU3BOCTBA.

[IporpamMMHOe obOecrnieueHne KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. Buabl mnporpammHoro
obecriedeHrss W WX Ha3HadyeHHe. OCOOCHHOCTHM MPOTPAMMHOTO OO0ECTeYeHHsT MOOWIIBHBIX YCTPOMCTB.
[TapannensHoe nporpammupoBanue. CucteMHoe INporpamMmHoe obecnedeHue. OrnepaluoHHbIE CHUCTEMBI.
Yrunutsl. [paiiBepbl ycTpoicTB. MHCTAIUISALNSA M JEMHCTAIUIALMS IPOrPaMMHOT0 00ecieueHusl.

@aiinoBbie cucteMbl. [IpHHINIIBI pa3MelIeHus 1 UMEHOBAaHUS (aiijIoB B JOJITOBPEMEHHON MaMSTH.
[[Ta6noHsb! Ju1st onucanust rpynn ¢aitios.

IIporpammHuoe oGecnieuenue. JlnneH3upoBanue NporpaMMHOro odecrneyeHust 1 HUGPOBBIX PECYPCOB.
IIponpuerapHoe u cBoOOJHOE mporpamMmHoe obecredeHue. Kommepueckoe U HEKOMMEpUYECKOe
MCIIOJIB30BaHUE MTPOrPAMMHOTO obecrieueHust U HU(POBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaEMast
3aKoHOmarenbCcTBOM  Poccmiickon ®denepanuu  3a  HENPABOMEPHOE HCIIOJIB30BAHUE IPOrPAMMHOIO
obecriedeHus: 1 LU(POBBIX PECYPCOB.

[IpyHIMIIBI OCTPOEHUS U anIapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTel. CeTeBble MPOTOKOJIBI.
Cetb Unrepuet. Anpecanus B cetu Mutepuer. [Iporokosst cteka TCP/IP. Cucrema TOMEHHBIX HMEH.

Paznenenne IP-cetm Ha mojaceTH ¢ MOMONIBI0O Macok mojceTeil. CereBoe aAMUHUCTPUPOBAHUE.
[lonydeHne naHHBIX O CETEBBIX HACTpoWKax KommbioTepa. IIpoBepka Hamuuus CBSI3U C y3JOM CETH.
Omnpenenenne Mapupyra JABHKEHUS TAKETOB.

Buner nestensHoctu B cetu MurepHer. CepBuckl MHrepHera. ['eonH(]OpManMOHHBIE CHUCTEMBI.
['eonokanMoHHbBIE CEPBUCHI PEATbHOTO BpPEMEHU (HampuMmep, JIOKalusi MOOWIBHBIX —Telle()OHOB,
OIpeJIeJIeHue 3arpy’>KeHHOCTH aBTOMAarucTpajiei), HHTEPHET-TOPIoBIs, OpOHUPOBaHHE OWIETOB U
TOCTUHULI.

locynapcTBeHHblE ANEKTpOHHBIE cepBUCHI U yciuyrd. ColManbHble CE€TH — OpraHu3anus
KOJUIEKTUBHOTO B3auUMOAEHWCTBUSI U oOMeHa jaaHHbIMH. CeTeBOM JTHUKET: IpaBWiia IOBEACHUSA B
kubeprnpoctpancTBe. [Ipobiema nmoyIMHHOCTH MoNydyeHHOH uHpopMmanuu. OTKpBIThIE 00pa3oBaTeIbHbIE
PECYPCBL.

TexHoreHHble U HSKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAaHUEM HH(POPMAIIIOHHO-
KOMMYHUKAITMOHHBIX TexHojorui. OOmue npobnembl 3amuThl HHPOPMANMK U WHOOPMAITMOHHOU
6e3onmacHoctu. CpenactBa 3amuThl  MHGOpPMAmUMM B KOMIBIOTEpaX, KOMIIBIOTEPHBIX CETSIX U
aBTOMAaTH3MPOBAHHBIX MH(POPMALMOHHBIX cucreMax. IIpaBoBoe obecreueHue HMHPOPMALUOHHOM
0€30I1aCHOCTH.

[IpenoTBpalieHue HECAaHKIIMOHUPOBAHHOTO JOCTyNa K JUYHOM KOH(UACHLIMAIbHOW HH(OpMaluwy,
XpaHs;IIEHCsT Ha TMepPCOHAJLHOM KOMIIbIOTEpe, MOOMIIBHBIX YCTpoicTBax. BpemoHocHoe mnporpaMmMHOE
obecriedeHrne M crocoObl O0OprObI ¢ HUM. AHTHBHpYCHBIE HporpaMMbl. OpraHu3anus JUYHOTO apXHBa
uHpopmanuu. PezepBHoe konuposanue. [laponbHas 3anura apxusa.



[IudpoBanre nanHpix. CUMMETpUYHBIE U HecuMMeTpudHble MHGpPHL. [udpsl mpocToit 3aMeHBbI.
Mudp Lezaps. [udp Buwxenepa. Anropurm mudposanust RSA.

TeopeTnueckne 0CHOBBI HH(POPMATUKH

WNudopmanus, nanusie u 3Hanus. MH(popMaImoHHbIe TPOLECCH B IPUPOJIE, TEXHUKE U OOIIECTBE.

HenpepbiBHBIE U JUCKpETHBIE BEIMUYUHBI U cUrHaibl. HeoOxonanMocTe quckpeTu3anuy MHGpopMau,
IpeJHa3sHauYeHHOM JUIsl XpaHeHHUs, Iiepeiau U 00paboTKU B IM(POBBIX CHCTEMAX.

JlBonuHoe KoaupoBaHue. PaBHOMepHBIE M HEpaBHOMEpHBIC KOJbL. JIEKOIMPOBAHHE COOOIICHUH,
3allMCaHHBIX C IIOMOINBIO HEPABHOMEPHBIX KOAOB. YcioBue Pano. IloctpoeHue oxHO3HAYHO
JIEKOJUPYEMBIX KOJIOB C NOMOIIBIO JepeBa. EAuHuUII n3mMepenus konuyectBa HHGopmaruu. AsdaBUTHBIN
MOJIXO/ K OLIEHKE KOJIn4ecTBa MH(pOpMaIum.

Cucrempl cuucienus. Pa3BépHyTas 3amuch LENbIX M APOOHBIX 4YMCET B IO3UIMOHHOM CHUCTEME
cunciieHusi. CBOMCTBa NMO3MIMOHHOM 3allMCH YHCJA: KOJIWYECTBO LU(P B 3alHCH, NMPU3HAK JIEITUMOCTH
qyciaa Ha OCHOBAaHME CHUCTEMbI CUUCIIEHHUsS. AJTOpPUTM IiepeBojia Leoro uucia u3 P-n4Hoil cuctembl
CUUCIIEHUS B JECATUYHYIO. AJITOPUTM IepeBoja KOHEYHOM P-muHOil npoOu B JecATHYHYIO. AJTOPUTM
IIepeBo/ia LIeJ0ro Yucia U3 AECITUYHOW CUCTEMBI cuncieHus B P-nunyro. IlepeBoj KOHEUHOM NecATUYHON
npodu B P-munyro. /IBonuHas, BOCbMEpHYHAs U IIECTHAILATEPUYHAS CUCTEMBbl CUMCICHUS, CBA3b MEXKIY
HUMH. ApudMeTHyecKue omnepanyy B MO3MLHMOHHBIX CHUCTEMax CuuclieHUs. TpouyHas ypaBHOBEILEHHAs
CUCTEMA CUMCIIEHUS. J|BONYHO-AECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanue TtekcroB. KomupoBka ASCIl. OmnoGaiitaeie kommpoBku. Crammapt UNICODE.
Komuposka UTF-8. Onpenenenre nHpopMannoOHHOTO 00bEMa TEKCTOBBIX COOOIICHUH.

KoaupoBanue wuzoOpaxkenuil. OueHka HHPOPMALUMOHHOTO 0O0bEMa TIpaUUecKUX [aHHBIX HpU
3aJJaHHBIX pa3pellleHMH U TIyOMHe KoJaupoBaHMs LBeTa. L[BeToBble Monenu. BekTopHOoe KoaupoBaHue.
®opmartsl Tpaduueckux (daitnos. TpéxmepHas rpaduka. OpaxranpHas rpaduka.

Komupoanue 3Byka. OneHka nHGOPMAIMOHHOTO 00BbEMa 3BYKOBBIX JAHHBIX MPH 33JaHHBIX YacTOTE
JUCKPETU3ALMH U PA3PSIAHOCTH KOIUPOBAHUS.

Anrebpa noruku. Ilonstue BbickasbiBaHUs. Bbicka3piBarenbHble (opMbl (mpenukatsl). KBaHTopsl
CYLIECTBOBAHMSI U BCEOOILTHOCTH.

Jlornueckue omnepauuu. Tabmuibl UCTUHHOCTH. Jlormyeckue BbIpaxeHHs. Jlornueckue TOXIECTBa.
JIOKa3aTenbCTBO JIOTHYECKUX TOXJIECTB C IOMOIIBIO TaOJMUI] MCTUHHOCTH. Jlormueckue omepauuu u
olepalyy HaJl MHOKECTBaMH.

3aKoHbl anreOpsl JIOTMKU. DKBHUBAJICHTHBIE MpeoOpa3oBaHUs JIOTUYECKUX BbIpaxkeHUil. Jlormueckue
YpaBHEHHUS U CUCTEMBI ypaBHEHUH.

Jlornueckue (pyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMYECKUX (PYHKLIHUI OT KOJUYECTBa
aprymMeHToB. [loyiHbIe cCTEMBI TOTHYECKUX (PYHKLIUH.

Kanonuueckue gpopmel nornyeckux BolpaskeHuil. CoBepilIeHHbIE TU3BIOHKTUBHBIE U KOHBIOHKTHUBHBIE
HOpMaJibHbIE (POPMBI, AITOPUTMBI UX TTOCTPOEHUS MO TaOJIUIE UCTUHHOCTH.

Jlormueckue 3neMeHTHI B cocTaBe kKomnbrorepa. Tpurrep. Cymmarop. MHOropaspsHelii cymmaTop.
IloctpoeHne cxeM Ha JIOTMYECKHMX DJJIEMEHTax II0 3aJlaHHOMY JIOTMYECKOMY BBIPAKEHUIO. 3aIllCh
JIOTUYECKOTO BBIPAYKEHUS 110 JIOTMYECKON CXEME.

[IpencraBienure HenbIX 4YHCENa B MaMATH KommbioTepa. OrpaHMYEHHOCTh JAMANa30Ha YWcel MpH
OTrpaHMUYEHUH KOJIMYecTBA pa3psioB. [lepenonnenue pa3psaHoi ceTku. be33zHaKoBbIE U 3HAKOBBIE JIaHHBIE.
3HaKOBBIN OUT. J|BOMUHBIN TOMOIHUTENBHBIA KOJI OTPUIIATEIbHBIX YUCE].

[ToburoBeie norumueckue omnepauuu. Jlornueckuil, apudMeTHdecKuil M UHUKIWYECKUN CIIBUTH.
[lIndpoBanue c MOMOIIBIO TOOUTOBON omneparuu «uckimrodaroriee NI ».

IIpencraBieHne BELIECTBEHHBIX YHMCEN B NaMATH KOMIIbIOTEpA. 3HAdallas 4acTb U MOPSAOK YHCIA.
Jlnana3oH 3HAa4YeHUH BEIIECTBEHHBIX uucen. [IpoOiemMbl XpaHEHUs BELIECTBEHHBIX YHUCEN, CBA3aHHBIE C
OTpaHUYEHUEM KOJMYECTBa pa3psAloB. BolmonHeHue omepanuil ¢ BEIIECTBEHHBIMHM YHUCJIaMH, HAKOILJICHHUE
OLIMOOK NP BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMHPOBAHHE



OmnpeneneHre BO3MOXKHBIX — Pe3yJabTaTOB  pabOThl  MPOCTEHIIMX  aNrOpUTMOB  YIPaBJICHUS
UCIOJIHUTENIIMA U BBIYUCIUTENBHBIX alroputMoB. OrmpeneneHue HCXOAHBIX MaHHBIX, MPH KOTOPBIX
aJITOPUTM MOXKET JaTh TpeOyeMblil pe3ynbTar.

Oranel peuieHus 3ajad Ha KoMmmbtorepe. MHCTpymeHTanbHbBIE CpeAcTBa: TPAHCIATOP, OTIAAUUK,
npodunupoBumK. Komnumnsius u uHTepnperanus nporpamMmm. BupryaibHble MalIuHbI.

WnrterpupoBanHas  cpena  pa3pabotku.  Metoasl  oTiagku  mporpamM.  Mcmonb3oBaHue
TpaccUpOBOYHBIX Tabmui. OTiago4Hbli BbIBOJ. [lomaroBoe BBINOJIHEHHE MPOrpamMMbl. TOYKH OCTaHOBA.
[IpocMOTp 3HAUEHUH TTIEPEMEHHBIX.

S3wik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: [IEJOYHCICHHBIC, BEIIECTBEHHBIC,
CUMBOJIbHBIE, Jorndyeckue. BerBienus. Cioxubie ycinoBus. Lukibl ¢ ycnoBuem. LIMKIbI 110 epeMeHHOM.
B3aumo3ameHsieMOCTh  pa3iMyHbIX BUAOB LUKIOB. HMHBapumant wnuxia. CocTaBlieHHE IMKIa C
HCII0JIb30BAaHUEM 3apaHee ONPEeIEHHOr0 MHBapUaHTa LIMKIIA.

JlokymenTupoBanue nporpamm. Mcnons3oBanue kommentapueB. [1oAroroBka onucanusi mporpaMmbl
Y MHCTPYKIUU JJISl IOJIb30BaTEIs.

Anroput™Mbl 00pabOTKM HATYpalbHBIX YHCEN, 3aMHMCAHHBIX B TO3UIMOHHBIX CHCTEMaX CUMCICHUS:
pa3OueHue 3alicH Ynclia Ha OTIENbHbBIe HU(PBI, HAX0XKICHUE CyMMbI M IPOU3BEACHUS U, HAXOKICHUE
MaKCUMaJIbHOW (MUHHUMAJIbHOW) ITU(PHI.

Haxoxzaenue Bcex MpOCThIX YMCeN B 3aJlaHHOM nuana3oHe. [IpencraBieHue uucia B Buae Habopa
IIPOCTBIX COMHOXKMTEJEH. AJIrOpUTM OBICTPOIrO BO3BEJCHUS B CTEIIEHb.

OOpaboTka nmaHHBIX, XpaHSmUXcs B ¢ainax. TexctoBble u nBowuHble (haiinbl. daitnoBsie
nepeMmeHHsble ((haiinoBble ykazaTenu). Utenue u3 Qaiina. 3anuce B Qaii.

Pa3Ouenue 3amaum ©Ha mnonzamaun. llommporpammbl (mpoueaypsl U (yHkuuu). Pekypcus.
PexypcuBHbie 00BeKTHI ((pakTansl). PexypcuBHble nporenypsl u GyHKUIuU. Mcrmonb3oBaHue creka Iuis
OpraHU3allK PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBanue cTanaapTHOW OMONIMOTEKH s3bIKa mporpammupoBanud. llogkmoueHne OuUOIMOTEK
MOANPOTrPaMM CTOPOHHHX MPOU3BOAUTENEH. MOy NbHBINA TIPUHLIUIT TOCTPOSHUS IPOrPaMM.

UYucnennsle MeToapl. TouHoe M nmpuOIMKEHHOE pelieHus 3anadd. YHCIeHHbIE METOAbl PELICHUS
ypaBHEHUI: MeToj nepebopa, METO]| MOJIOBUHHOrO AeneHus. [IpuOnmkEHHOE BBIUKCIEHHUE IJIUH KPUBBIX.
Bbruucnenue miomaneilt Guryp ¢ NmOMOINBIO YHMCIEHHBIX METOMOB (METOJ| MPSMOYTOJbHUKOB, METOA
tpanenuit). Ilonck Makcumyma (MHHUMYMa) (QYHKIMH OJHOM NEPEMEHHOM METOJOM IOJIOBUHHOTO
JIeJICHUS.

O0paboTka CUMBOJIbHBIX JJaHHBIX. BcTpoeHHbIe (yHKIIUU A3bIKa TPOrpaMMUPOBAHUS 711 00pabOTKU
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 0OpaOOTKM CUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSBICHUN CUMBOJIA
B CTpOKE, pa3OueHHe CTPOKM Ha CJOBa MO MPOOETbHBIM CHMBOJIAM, MOMUCK MOACTPOKHM BHYTPH IaHHOM
CTPOKH, 3aME€Ha HalJeHHON MOJCTPOKU Ha APYTYIO CTPOKY. ['eHepalius Bcex CJIOB B HEKOTOPOM aiihaBUTE,
YIOBJIETBOPSIOLINX 3a/laHHbIM orpaHudeHusM. [IpeobpazoBanue uynciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M TOCJIEIOBATENbHOCTH 4HuceN. BpruucieHne 0O0OOIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB
MaccuBa WJIM YHCIOBOM MOCIEIOBATENBHOCTH (CYyMMBI, NPOU3BEICHUS, CPEIHEro apu(pMeTHYecKoro,
MUHUMAJIBHOTO M MaKCHUMAJIbHOTIO 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YJIOBJIETBOPSIOMIMX 3a/JaHHOMY
ycioBHI0). JINHEHHBIN MOUCK 33/TaHHOTO 3HAYCHUS B MACCHBE.

CopTupoBKa OJHOMEPHOro MaccuBa. I[IpocThle MeTOJbl COPTUPOBKM (METOA MY3bIpbKa, METOJ
BbIOOpa, CcOpTHpOBKa BcTaBkamu). COpPTHpOBKAa CIMSHMEM. bBpICTpas COpTHpOBKa MaccuBa (aJIrOpUTM
QuickSort). JIBoruHBIH TOUCK B OTCOPTUPOBAHHOM MacCHBE.

JIByMepHBIE MacCHUBBl (MAaTpHIlbl). AJTOPUTMBI 00paOOTKM JABYMEPHBIX MAacCHBOB: 3aIlOJIHEHUE
JBYMEPHOTO YHCJIOBOTO MacCHBa IO 3aJaHHBIM IIpaBHJaM, MOUCK JJIEMEHTa B JIBYMEPHOM MAacCHUBE,
BBIUUCIIEHHE MakCUMyMa (MMHHMYMa) U CYMMBbI 3JIEMEHTOB JIByMEPHOI'O MAacCHBa, IEPECTaHOBKA CTPOK M
CTOJIOIIOB ABYMEPHOT'O MaCcCHBA.

NHpopmManMOHHBIE TEXHOJIOTHH



TexkcroBeiii  mponeccop. PemaktupoBanme wu  ¢dopmatupoBanue. [IpoBepka opdorpadun u
rpamMatukd. CpencTtBa MOMCKa W aBTO3aMEHbI B TEKCTOBOM Iporieccope. Vcnonp3oBaHue CTHIIEH.
CtpykTypupOBaHHBIE TEKCTOBBIE JOKYMeHTH. CHOCKH, ornaBineHue. KomiektuBHast paboTa ¢ JOKyMEHTaMH.
WNHCTpyMEHTBI pEleH3UpOBaHUSI B TEKCTOBBIX mporeccopax. Obnmaunble cepBUCHL. [leroBasi mepenucka.
Pedepar. [IpaBuna nmutupoBaHusi HICTOYHUKOB U odopmieHus oudimorpadudeckux ccpliok. OdopmiieHne
CIHCKA JINTEPATypbl. 3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKON TeKcTa. TeXHUUECKHUe CPeicTBA BBOJA TEKCTA.
Crieninanu3upoBaHHBIC CPEIICTBA PEIAKTUPOBAHUS MATEMATHUYECKUX TEKCTOB.

Ananu3 pganHbiX. OCHOBHBIC 3aJlayd aHaIW3a JaHHBIX: TPOTHO3WPOBAHWE, KIaccCH(UKAIus,
KJIacTepu3alusi, aHanu3 OTKJIOHeHWH. [locrmemoBaTenbHOCTH pelIEHUS 3a7ady aHalIM3a JaHHBIX: cOOp
MEPBUYHBIX JIaHHBIX, OYUCTKA W OIIEHKAa KayecTBa JAHHBIX, BBIOOD W/WIM TOCTPOEHHE MOJIEINH,
peoOpa3oBaHue TAaHHBIX, BU3YAIH3AIlHs JAHHBIX, HHTEPIpPETAIs pe3yabTaToB. [I[porpaMMHbIe CpelcTBa U
WHTEPHET-CEPBUCHI JUIsl 00paOOTKH W MPEACTaBICHUS JaHHBIX. bonbiime nanHple. MammmHHOE OOyYEeHHE.
WuTennexTyanbHbIi aHaIN3 JaHHBIX.

AHanu3 JaHHBIX C TIOMOIIbIO DJEKTPOHHBIX Tabmul. BeluucieHwe CcyMMmbl, CpeIaHEro
apudmeTnyecKkoro, HamOOIBIIEro (HAUMEHBIIET0) 3HAYCHHS auarna3oHa. Beraucienue koddduimenta
KOPpEeJSIIIUK  JIBYX pPSANOB JaHHBIX. [locTpoeHue CTONOYATBIX, JIMHEHYATHIX M KPYTOBBIX JHATrPAMM.
[Toctpoenue rpadukoB pynkuuit. [londop nuHuM TpeHaa, peleHne 3a1a4 MPOrHO3UPOBAHUS.

UucneHHOE pelleHre YypaBHEHUIl € MOMOIIBI0 mojdopa mapamerpa. OnTtumusanus Kak MOHCK
HAWTYYIIEro PEIIeHUs B 3aIaHHBIX yclIoBUsX. LleneBas GyHKIus, orpannueHus. JIOkaabHbIC U TI00ATBHBIHA
MUHUMYMBI TIeJIEBOM (QyHKIMH. Perenue 3a1a4 OnTUMU3AIUHN C IIOMOIIBIO 3JICKTPOHHBIX TaOJHII.

11 KJIACC

Teoperuyeckne 0CHOBBI HH(POPMATHKH

Teopernueckue nMoaxoAbl K OLEHKE KOJMYECTBAa MH(POpMALUHU. 3aKOH aJJJUTUBHOCTU MUH(OpPMAIUH.
®opmyna Xapriu. Uudopmanus u BepostHocTh. @opmyna [llenHoHa.

AnroputMmbl cxxatus AaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anropurm LZW. Anroputmbl
CKaTus JAHHBIX C MOTEPSIMU. YMEHbIIEHHE TIyOMHBI KoAupoBaHMs 1BeTa. OCHOBHBIE HJEH aJTOPUTMOB
cxarusa JPEG, MP3.

CkopocTh mepeJaud JaHHBIX. 3aBHCHMOCTh BPEMEHHM Ieperaud OT HH(GOPMAIMOHHOTO 00bEéMa
JAHHBIX U XapaKTepUCTUK KaHasa cBsi3U. [IpuyrHbI BO3HUKHOBEHHsI OIMOOK MpH nepeaade naHHbIX. Kompl,
MO3BOJISIIOIINME OOHAPYKMBATh U HUCIPABISATh OUIMOKM, BOSHHUKAIOUIME MpHU Iepejade JaHHbIX. PaccTosHue
Xsmmunra. Koauposanue ¢ nosropenrem 6utos. Koasl XammuHra.

Cuctembl. KoMnoHeHThl cucTeMbl M uX B3auMmojeiictBue. CucteMHblii 3¢ddexr. YmpapieHue Kak
nHpopMalMOHHbIH mporecc. OOpaTHast CBA3b.

Monenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBUE MOJIETH MOJEIHUPYEMOMY OOBEKTY
WJIM TIPOLIECCY, LIeNN MoAeInpoBanns. PopMann3aus IpUKIaaHbIX 3a1a4.

IIpencraBneHue pe3ynbTaTOB MOJEIUPOBAHHUS B BHUAE, YAOOHOM [UIs BOCIPHATHS 4YEJIOBEKOM.
I'paduueckoe npeacTaBaeHUe JAHHBIX (CXEMBbI, TaOIHIIbI, TPadUKH).

I'padpr. OcHoBHble moHATHS. Bunbr rpados. Onucanue rpadoB ¢ MOMOIIBI0 MATPUIl CMEKHOCTH,
BECOBBIX MaTpPHII, CIIUCKOB CMEKHOCTHU. PelieHne anropuTMu4ecknx 3a/1ay, CBSI3aHHBIX C aHAIM30M rpados
(mocTpoeHue ONTUMAIBHOTO MYTH MEX]y BepLIMHaMU rpada, onpeencHre KOJIU4ecTBa pa3InyHbIX MyTel
MEX]y BEpPIIMHAMU OPHEHTUPOBAHHOTO ALIUKIMYECKOTro rpada).

HepeBwsi. bunaproe nmepeBo. [epeBbs mowmcka. CrnocoObl 00xoma aepeBa. IlpencraBienue
apudmeTHyecKuX BBIpRXKEHUU B BUJE AepeBa. J(MCKpeTHbIE UTPhI IBYX UIPOKOB C MOJHOW MH(OpMaLUen.
IToctpoenue nepeBa nepedopa BapHaHTOB, ONKMCAHUE CTPATETUH UTPHI B TaOIMUHOU (opme. Briurpsiiinbie
Y TIPOUTPBIIIHBIE MO3ULUH. BBIUTPBIIIHBIE CTpaTETUK.

CpenctBa UCKYCCTBEHHOTO MHTeJIeKTa. CepBHCHl MAIIMHHOTO MEPEBOJa U PACIO3HABAHUS YCTHOM
peun. KoruutuBHble cepBuchl. WneHTudukanums # MOUCK H300pakeHUM, paclo3HaBaHUWE JIHIL.



CamooOyuaromuecss CUCTEMbI. VICKYyCCTBEHHBIM HWHTE/UIEKT B KOMIIBIOTEPHBIX Hrpax. lMcmosip3oBaHue
METOJIOB MCKYCCTBEHHOTO MHTEIIJIEKTa B 00y4aroux cucreMax. Mcnoap30BaHue METOI0B UCKYCCTBEHHOTO
UHTEIUIeKTa B poboToTexHuke. MHrepHer Bemieil. [lepcrieKTUBBI  pa3sBUTHS ~ KOMIBIOTEPHBIX
MHTEJUIEKTYAJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI M IPOrPAaMMHPOBAHHE

®opmManuzanus NOHATUS alropuT™Ma. MamuHa TelOpHUHra Kak yHHBEpCAJIbHAs MOJIEIb BBIYMCICHUMN.
Tesnuc Yépua—Trropunra.

OreHKa CI0KHOCTH BBIYUCICHHUNA. BpeMst paboThl U 00bEM HCIIONB3YeMOI MaMsATH, UX 3aBUCUMOCTh
OT pa3Mepa MCXOAHBIX JaHHbIX. OIIEHKa aCHUMITOTUYECKOM CJIOKHOCTH aITOPUTMOB. AJTOPUTMBI
MOJIMHOMHUANIbHOUM cioxHocTU. [lepebopHble anropuTmbl. [IpuMepsl pa3iuyHBIX aIrOPUTMOB PEIICHUS
OJIHOM 3aJ1a4H, KOTOPBIE UMEIOT PA3IUYHYIO CII0KHOCTbD.

[Touck MpOCTHIX YHCEN B 33JJAHHOM JUAMa30He ¢ IOMOIIBIO AITOPUTMA «petieTo DpaTocheHa.

MHoropa3psiiHbIe LeNbIe YNCIIa, 3aJa4l JUIMHHON apu(METHKU.

CroBapu (accolMaTuBHBICE MAaCCUBBI, OTOOpakeHMs1). Xomi-tabmunbl. I[loctpoenue andaBuTHO-
YaCTOTHOI'O CJI0Bapsl I 3aJaHHOTO TEKCTa.

Crexkn. AHanM3 TPaBWIBHOCTH CKOOOYHOTO BBIpAXKEHHA. Bprumcienune apuMETHUECKOTo
BBIPQKEHUS, 3aIICAHHOTO B TOCT(HUKCHOH dopMe.

Ouepenu. Mcnonb3zoBanue ouepeu A1l BPEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHre MHHUMAIBLHOTO OCTOBHOTO J€peBa B3BEUICHHOTO CBSI3HOTO
HEOpPHEHTUpOBaHHOTO Tpada. KommdecTBO pa3nuuHBIX MyTed MeXIy BEpIIMHAMH OPHEHTHPOBAHHOTO
aIKIndeckoro rpada. Anroputm JedKcTphl.

JlepeBbs. Peanuzanus gepeBa ¢ MOMOIIbIO CCHUIOYHBIX CTPYKTYp. [IBonuHble (OMHapHBIC) IEpEeBb.
[TocTtpoenne nepeBa sl 3aJaHHOTO apU(PMETHUECKOTO BBIpAXKECHUSA. PeKypCHBHBIE anropuTMbl 00X0za
nepeBa. Vcnonp3oBaHue cTeka M o4epeu Uist 00Xo/a epesa.

JluHaMuyeckoe MporpaMMHUPOBAHME KaK METOJ PEIICHHs 3aJady C COXpPaHEHUEM IPOMEKYTOUYHBIX
pe3yiabTaToB. 3aJayd, pellaeMble C TOMOIIBI JAMHAMUYECKOTO MPOrpaMMHUPOBAHUS: BBIYUCICHUE
PEKYpCUBHBIX (PYHKLHUMN, MOJACUET KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONTUMU3ALUY.

[TonsiTe 00 00BEKTHO-OPUEHTHPOBAHHOM MporpaMMmupoBaHuu. OOBEKTHl M Kiacchl. CBolicTBa U
MeToAbl 00beKTOB. OOBEKTHO-OPMEHTUPOBaHHbBIN aHanu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-
OPHEHTUPOBAHHOT' O Moaxoaa. HKancysiuus, Hacae10BaHue, MOJIUMOphU3M.

Cpenst  ObicTpoit  pa3zpaboTku  mporpamM. [IpoektupoBanue uHTEpdeica MOIb30BATEIS.
Hcnonb30BaHne TOTOBBIX YIPABIIsEMbIX 2JIEMEHTOB JIJIsl IOCTPOEHUsl uHTepQelica.

O0630p A3bIKOB MporpaMmmupoBanus. [IoHsaTHE 0 MapagurMax NporpaMMHUpPOBAHUSL.

HNudpopmManHoOHHbIE TEXHOJIOTHH

Oranbl KOMIBbIOTEPHO-MATEMaTHYECKOIO0 MOJEIMPOBAHUS: MOCTAHOBKA 3aJaul, pa3paboTka MOJENH,
TECTUPOBAHUE MOJIENN, KOMIIBIOTEPHBIN SKCIIEPUMEHT, aHAJIU3 PE3yIbTAaTOB MOJIEIHUPOBAHUS.

Jluckpern3anys Ipyu MaTeMaTHYECKOM MOJEIMPOBAHUN HENPEPBIBHBIX MpoleccoB. MoaenupoBaHue
IBIDKEHUs. MogenupoBaHue OHOJOTMUYECKMX CHUCTeM. MaTeMaTuyeckue MOJAEIM B JKOHOMHKE.
BoruncnuTenbHble SKCIIEPUMEHTHI C MOJEIISIMH.

OO6paboTka pe3yabTaTOB OJKCIEpPUMEHTa. MeToa HauMeHbIIUX KBaapaToB. OIlEHKa YHCIOBBIX
apaMeTpoB MOJEIHPYEMbIX OOBEKTOB M TMpoleccoB. BoccTaHoBieHHE 3aBHCHMOCTEH MO pe3ysibTaTam
JKCIIEPUMEHTA.

BepostHocTtHbie Mozenu. Mertonel Monte-Kapno. MmurtanmonHoe wmoxaenupoBaHue. CHCTEMBI
MaccoBOI0 00CTyKUBaHUS.

Tabnuunsle (pensuuoHHbIE) 0a3bl JaHHBIX. Tabnuua — npencTaBieHHE CBEACHUNH 00 OJHOTHUITHBIX
oobekrax. Ilone, 3anmuck. Kmtou Tabnuuel. Pabora ¢ roroBoii 6a3oif naHHBIX. 3anojHeHUE 0a3bl TaHHBIX.
[Touck, coptupoBka U (puIbTpanMs AAHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampocChl C MapaMeTpamH.
Brruncnsiemple nosisi B 3ampocax.



MHuororabnuunble 0a3pl JaHHBIX. THUIBI CBs3eW Mexay Tabiumamu. BremHwmit kmrod. [{enoctHOCT
0a3bl TaHHBIX. 3aMPOCHl K MHOTOTA0IUYHBIM 0a3aM JTaHHBIX.

Nurepuer-npwioxenus. [loHaTre o cepBEepHON U KIIMEHTCKOM 4acTsaX caiTa. TeXHOJIOTUS «KIUEHT —
cepBepy», e€ mocrouHcTBa W HemoctaTku. OcHOBbI sizbika HTML u kackamubix tabmui ctuieit (CSS).
Cuenapuu Ha s3pIKe JavaScript. @opmel Ha BeO-CcTpaHHUIIE.

Pa3menienue BeO-caiiToB. Ycimyra xocTuHra. 3arpys3ka (aitioB Ha CauT.

BBon wu300pakeHHWII C  HCMONB30BAHUEM  PA3IMYHBIX [UQPPOBBIX  YCTPOUCTB  (IIU(DPOBBIX
¢doroanmnapatoB U MUKPOCKOIIOB, BHIEOKaMep, CKaHEPOB U JIPYTHX YCTpoWcTB). I'paduueckuii pemaxtop.
Pazpemenue. Kanpuposanue. Mcnpasienue nepcnekTuBbl. ['ncrorpamma. Koppekius ypoBHeEM, KOppeKIus
nBera. O0eciBeunBaHMe [IBETHBIX U300pakeHui. PeTyms. Pabota ¢ obnactsamu. OuabTpsl.

MmHorocnoitasle n300paxxenus. TexctoBbie cinou. Macka cnos. Kananel. CoxpaHeHHe BbIIEICHHON
obmactu. [ToaroToBka WILTIOCTpAIHiA /U1 BeO-caiiTOB. AHUMUPOBAHHBIE H300paKEHUSI.

Bekropnas rpaduka. [lpumutussl. MI3MeHnenne nopsiaka 3eMeHTOB. BoipaBHHBaHMe, pacnpeeneHue.
I'pynnuposka. Kpussie. dopmarbl BEKTOPHBIX PHUCYHKOB. Mcmonb3oBaHue KOHTYpoB. BekTopuzanus
PacTpOBBIX N300pAKCHU.

[IpuHUHMIIBI TOCTPOCHUS M PEIAKTUPOBAHUS TPEXMEPHBIX Mojeneii. CeTounble Moaenu. MaTepuarsl.
MonenupoBanue UCTOYHUKOB ocBelieHus. Kamepol. AxnutuBaeie TexHonoruu (3D-npuntepsl). [lonsatue o
BUPTYaJIbHOU PEATbHOCTHU U JIONOJTHEHHON PEeaTbHOCTH.

3. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOT'PAMMBI 11O UH®OPMATHUKE
(YIJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIET'O OGPA3OBAHHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIIUXCSI PYKOBOACTBOBATHCS
cOpMUPOBAHHON BHYTPEHHEW MO3UIUEH JTUYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTALUW, MO3UTHUBHBIX
BHYTPEHHUX YOEXIEHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO O0OIIecTBa,
pacCIIMpEeHHE KU3HEHHOTO ONBITA U OIBITA JEATEILHOCTH B MPOIECCE PeaM3alluid CPEICTBAMH YYEOHOTO
MpeAMETa OCHOBHBIX HApPaBICHUM BOCIIUTATENILHON AESITEIbHOCTH.

B pesynbrate u3yueHus HHQOPMATHKU Ha YPOBHE CPEAHETO OOIIEro o0pa3oBaHUs Y 00yJaroIIerocs
OynyT copMUPOBAHBI CIETYIOIINE JIUYHOCTHBIC PE3YIIHTATHI:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M O0S3aHHOCTEW, yBa)KEHHE 3aKOHA U MPABOIOPSIKA,
COOJTI0ICHHE OCHOBOMOJNATaloInX HOPM HUH(POPMAIIMOHHOTO TTpaBa U UH()OPMALIMOHHON OE30MacHOCTH;

TOTOBHOCTb MPOTHUBOCTOSTH UCOJOTUM IKCTPEMHU3Ma, HAIIMOHATU3MA, KCEHO(HOOHH, TUCKPUMUHAIIUN
0 COLIMAJIBHBIM, PEITUTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM MTPU3HAKaM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOE OTHOIIEHHE K HUCTOPUYECKOMY HACIEIUI0, JOCTHXKEHHSIM Poccuu B Hayke, MCKYCCTBE,
TEXHOJIOTHSIX, TOHUMAaHNe 3HAYeHUsI HHPOPMATUKHU KaK HAyKH B )KU3HU COBPEMEHHOTO 00IIECTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OILIEHWBATh CHUTYAaIlMI0 W TPUHAMATh OCO3HAHHBIC pEIICHUS, OPHUEHTUPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIe B ceTu VIHTEepHET;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYUYHOTO U TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCIIPUHHMATH pPa3IMYHBIE BUIBl HMCKYCCTBa, B TOM YHCJIE OCHOBAHHOTO Ha
WCIIOJIH30BaHUH MH(POPMAITMOHHBIX TEXHOJIOTHIA,

5) puznveckoro BOCHIMTAHUSA:



c(OPMHPOBAHHOCTH 3I0OPOBOTO M 0€30MaCHOT0 00pa3a KHU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY
3I0pOBBIO, B TOM 4YHCIE 3a CYET coOmromeHusi TpeOoBaHMI O€30MacHONW HSKCIUTyaTallud CpEICTB
WH(POPMAIIMOHHBIX ¥ KOMMYHUKAIMOHHBIX TEXHOJIOTHH;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K AaKTHBHOW JESATEIBHOCTH TEXHOJIOTUYECKOH ¥ COIMaJIbHON HAINpaBICHHOCTH,
CIIOCOOHOCTh MHUITUHPOBATH, INITAHKPOBATH M CAMOCTOSATEIBHO BBITIOIHSTH TAKYIO JACSITEIBHOCTD;

uHTepec K cdepam TpodecCHOHATBHON  JESATENbHOCTH, CBS3aHHBIM C  WH(GOPMATUKOM,
MPOrpaMMUPOBAaHUEM W WH(GOPMAIMOHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMHA Ha JIOCTIDKCHUSX HAYKU
WHPOPMATUKH M HAYYHO-TEXHHYECKOTrO Iporpecca, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeCCur U pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) IK0JI0THYECKOT0 BOCTIMTAHUSA:

OCO3HAaHME TIOOATBHOTO XapaKTepa 3KOJOTMYECKHX MPOOJIeM M MyTed MX PElICHHUs, B TOM YHUCIIE C
y4€TOM BO3MOXHOCTEH NHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(hOPMUPOBAHHOCTh MHPOBO33PECHHSI, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH,
JOCTIDKEHHUSIM HAayYHO-TEXHUYECKOTO Mporpecca W OOMIECTBEHHOW MPAKTHKH, 32 CUET MOHUMAHHUS POJIH
MH(POPMAIIMOHHBIX PECYPCOB, HH(POPMAIIMOHHBIX MPOLECCOB M UHPOPMALMOHHBIX TEXHOJIOTHI B YCIOBUSX
1 poBOi TpaHCPOPMALIUU MHOTUX c(hep KU3HH COBPEMEHHOTO OOIIECTBA;

OCO3HAHWE IIEHHOCTH HAyYHOW JIEATCIBHOCTH, TOTOBHOCTh OCYIISCTBIISITH TPOCKTHYIO H
UCCIIEIOBATEIBCKYIO EATSIbHOCTh HHMBHUIYaIbHO U B TPYIIIIC.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IMPOrPaMMbl 1O HH(POPMATHKE Y
00yJaroNUXCsl COBEPIICHCTBYETCS YMOIMOHAIBHBIN HHTEIUICKT, MPEANIOIAralonifni copMIUpOBAaHHOCTD:

CaMOpPETYJIMPOBAHMS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaTUPOBAThCSI K SMOIMOHAIBHBIM U3MEHEHUSM U TMPOSBISATh THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEeMIICHHE K JOCTHIKCHHIO IIETH W YCIEeXYy, ONTHMH3M,
WHUITUATHBHOCTh, YMEHUE JICHCTBOBATh, HCXOJIS U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIONIEH ClTOCOOHOCTh MOHUMATh YMOIIMOHAIFHOE COCTOSIHUE APYTUX, YYUTHIBATH €T0
MIPH OCYIIECTBICHUH KOMMYHHUKAIINH, CTIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKHUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIFOUAIONINX CIOCOOHOCTH BBICTPAMBATh OTHOIICHHUS C IPYTHMH JIOIBMH,
3a00THTBCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh KOHPIUKTHL.

METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynbraTe usyueHus HHPOPMATHKU Ha YPOBHE CpeAHEro odiiero oOpazoBaHus y oOydaromerocs
OyayT chopMUpOBaHbI METANPEIMETHBIE PE3YIbTAThl, OTPAXKEHHBIE B YHUBEPCAIbHBIX YUEOHBIX NEHCTBUSIX,
a MUMEHHO — IIO3HaBaTeNIbHbIE YHUBEpCalbHblEe yueOHbIE NEHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAIbHbIE
y4ueOHbIe AeHCTBUS, pEryJIATUBHbIC YHUBEpCAJIbHbIE yUeOHbIE AeHCTBUS, COBMECTHAS JI€ATENBbHOCTb.

Ilo3HaBaTebHBIC YHHBEPCAIbHBIE Y4eOHbIE A CTBHS

1) 6a3oBble JIOrHYeCKHeE TeiiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBI MPU3HAK WJIM OCHOBaHUS MJisd CpPaBHEHUA, KilaccUUKAIMH U
0000IIeHHS;

OTIPEICIIATH ENIH JACATSILHOCTH, 33]]aBaTh MApaMETPhl M KPUTEPUH UX JTOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3zpabarhiBaTh TJIaH pEMICHUS MPOOJIeMbl C Y4ETOM aHaIM3a HMEIONINXCS MAaTepHAIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;



BHOCUTH KOPPEKTHBBI B JESATENBHOCTb, OILCHHBATh COOTBETCTBHUE DPE3YJIbTAaTOB LEISM, OLCHUBAThH
PHUCKHU MOCIEACTBUM NEATENbHOCTH;

KOOPJIUHUPOBAThH U BHIMOIHITH Pa0OTY B YCIOBUSAX PEAbHOTO, BUPTYaTbHOTO M KOMOMHUPOBAHHOTO
B3aHMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 0a3oBble HCCJIeA0BaTeIbCKHE TeHCTBUS:

BIIQJICTh HABBIKAMH YUEOHO-HCCIIETOBATEIBCKOW M TIPOSKTHOM JEATEeIHLHOCTH, HABBIKAMH Pa3pelIeHUs
mpo0JieM, CITOCOOHOCTBI0O M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJOB PEHICHHS MPAKTHUECKUX
3a/1a4, IPUMEHEHUIO PA3IMYHbIX METOJIOB MIO3HAHNUS;

OCYILIECTBIISTh PA3IUYHbIC BUJIbI JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 UHTEPIpETaIiH,
peoOpa30BaHUIO U MMPUMEHEHUIO B PA3IUYHBIX YICOHBIX CHUTYAIUSIX, B TOM YHCIE MPH CO3AaHUH YIeOHBIX
Y COLIMATBHBIX MPOCKTOB;

(hopMUPOBAaTh HAYYHBIN TUI MBILUICHUS, BIAJIETh HAYYHON TEPMHHOIOTHEH, KITFOUEBBIMU MOHITUSIMU
U METOJIaMH;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIC 33a/laud B 00pa30BaTEILHON JESATEILHOCTH U JKU3HEHHBIX
CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTYalIM3UpPOBATh 3a/7adyy, BBIIBUTaTh TUIOTE3y €&
pellleHrs, HaXOAWTh apryMEHTHl ISl [IOKa3aTelIbCTBAa CBOMX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl H
KPUTEPHUU PEIICHUS;

aQHAIM3MPOBATh TOJTYYCHHBIC B XOJE PCIICHUS 3a7add pPe3ybTaThl, KPUTHUYECKH OICHUBATH WX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh  IEJICHANPABICHHBIA IMOMCK TMEPeHOca CpPEICTB ©  CIOCOOOB  JCHCTBHS B
pohecCHOHABHYIO CPey;

yYMETb [IEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U MPAKTUYECKYIO0 00JIACTH )KU3HEACITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIBUTATh HOBBIC WJCH, MpEJIaraTb OPUTHHAIBHBIC MOAXOABI W PEIICHHS, CTaBUTh MPOOJIEMBI H
3aJ1a4d, JOITYCKAIOIIUE aJIbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ nnpopmanmeii:

BIIaJIETh HAaBBIKAMH TMONyYeHHUs HHPOpPMAIMH U3 HCTOYHHKOB PAa3HBIX THUIIOB, CaMOCTOSITENHHO
OCYIIECTBIATh TIOWCK, aHAIW3, CHCTEMATH3allMI0 W WHTEPIPETANNI0O WHOOPMAIUKA PA3THYHBIX BUIOB U
dhopm mpecTaBIeHNus;

CO3/aBaTh TEKCThl B pa3dMYHbIX (opmarax ¢ yd€ToM Ha3HaueHUs HHPOpPMAMM U IIENEBOM
ayTUTOPHUH, BBIOMpas ONTUMAIBHYIO (GOpMY MIPEICTABICHHS U BU3yalH3allUy;

OIICHUBATH JOCTOBEPHOCTD, JISTHTUMHOCTh WH(OPMAIINU, €€ COOTBETCTBHE TMPABOBBIM U MOPAITBHO-
ATUYECKHM HOPMaM;

UCIONIb30BaTh CpeACTBA HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B peIICHUH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a7a4 ¢ COOIMI0JeHEeM TpeOOBaHUN SPTOHOMUKH,
TEXHUKH OE€30MacHOCTH, THUTHUEHBI, pPeCcypcocOepeKeHHUs, TMPABOBBIX H ITHYSCKUX HOPM, HOPM
nH(pOpMaITMOHHOM 06€30MMacCHOCTH;

BIIQJICTh HABBIKAMHM pACTO3HABaHHWS W 3alIUTHl HH(pOpMammu, WHPOPMAIMOHHON Oe30macHOCTH
JTUYHOCTH.

KoMMyHHKaTHBHBbIE YyHUBEpPCAJIbHbIC Y4eOHbIE el CTBUA

1) o0menue:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacro3HaBaTh HEBepOAJbHBIE CpEACTBA OOIICHHUS, TOHWMATh 3HAYCHHE COIUAIBHBIX 3HAKOB,
pacro3HaBaTb MPEAIIOCBIIKA KOH(l)J'II/IKTHI)IX CI/ITyaHI/Iﬁ U CMATYATH KOH(bJ'H/IKTI)I;



BJIAJIETh PA3JIMYHBIMU CHOCOOaMU OOIICHMSI U B3aWMOJEWUCTBUS, apryMEHTHPOBAHHO BECTU JMAJIOT,
YMETb CMSr4aTh KOH(DIUKTHBIE CUTYAlIUH;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOKO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) cCOBMeCTHAA J1eSITeJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMATHKY M METOJIbI COBMECTHBIX JIEHCTBUH € yUETOM OOLIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOTO WICHA KOJUJICKTHUBA;

MIPUHUMATD €I COBMECTHOM JeATEeTbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUS MO UX
JOCTUKEHHUIO: COCTABIISITh TUIaH ACMCTBUIA, paclpeeisTh POJIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAueCTBO CBOETr0 BKJIAJa M KAXKIAOTO YYaCTHUKA KOMAaHABl B OOIIMIA pe3ylbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBble IPOEKTHI, OLIEHUBATH HJIEU C MO3UIIMA HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYUIIECTBJISITh TO3UTUBHOE CTPATETMUECKOE I[IOBEJECHHWE B PAa3IUYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcalbHbIe y4eOHbIe AelicTBHSA

1) camoopranuszaumus:

CaMOCTOSITENTHO OCYIIECTBISTh MO3HABATENBHYIO JESTEIBHOCTh, BBIABIATH HMPOOJIEMBI, CTaBUTh U
(dbopMynMpoBaTh COOCTBEHHBIE 337]aUl B 00Pa30BATEIbHOM IEATEIbHOCTH U )KU3HEHHBIX CUTYAIUSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH pEUIeHUs NpoOjeMbl ¢ y4ETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHHUIO IIMPOKON 3PYIUIMU B Pa3HbIX 001acTAX 3HAHUI,
MOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yJIbTAaTOB LIEISAM;

BJaJIeTh HABbIKAMM IIO3HABATEJIILHOW pe(diIeKkcuu Kak OCO3HaHMsS COBEpIIAeMbIX JCUCTBUI U
MBICIUTENBHBIX MPOLIECCOB, UX PE3yIbTaTOB U OCHOBAHUI, UCIOJIB30BaTh MPUEMBI peIeKCHH AT OLIEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHHUMATh PELIEHUS 0 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH.

3) npuHATHSA ce0s M APYTUX:

MIPUHUMATD ce0sl, TOHMMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OIIMOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

HNPEAMETHBIE PE3YJIBTATBI

B mpouecce u3yuenus xkypca MHPOPMATUKU YriayOn€HHOro ypoBHsS 6 10 knacce o0y4aromuMUCs
OyAyT JOCTUTHYTHI CIEIYIONIUE MPEIMETHbIE PE3yIbTATHI:



BJIAJICHHE IPEACTaBICHUSAMH O POJM MH(POPMALMU U CBA3AHHBIX C HEH NpOLIECCOB B HPUPOJE,
TEXHHKE M OOINeCTBEe, MOHATHAMU «MHQOpPMaLUA», «UHMOPMALMOHHBIM IPOLECCy, «CHCTEMay,
«KOMIIOHEHTBHI CUCTEMBI», «CUCTEMHBINH 3PPEKT», «<MHPOPMALMOHHASI CUCTEMAY, «CUCTEMa YIIPABICHUI;

BJIaJICHME METOJaMH Ioucka uH(popMamuu B ceTd MHTEpHET, yMEHHE KPUTHYECKH OLIEHUBATb
nH(pOpMalHIO, OJTY4YeHHYIO U3 ceTu VHTepHeT;

YMEHHE XapaKTepHU30BaTh OOJIbIIME JAHHBIC, IPUBOAUTH NMPUMEPbl MCTOYHUKOB HX IOIYYEHUS U
HANpaBJICHUSl HCIOJB30BAHUSA, YMEHHE KiacCH(UIMPOBATh OCHOBHBIC 3a/ayd aHaIM3a JIaHHBIX
(mporuo3upoBaHue, Knaccudukanus, KJIaCTepU3aLus, aHaJIn3 OTKJIOHEHMUI), [IOHUMATh
II0CJIE/I0BATENbHOCTh PEIICHMs 3a/lay aHaJIW3a JAHHBIX: cCOOp NEpBUYHBIX JAHHBIX, OYMCTKA U OLEHKA
KayecTBa JIaHHBIX, BbIOOp WM/MIIM NOCTPOEHHE MOJEINHU, NPeoOpa3oBaHUE JaHHBIX, BU3yalU3alysl JaHHBIX,
UHTEpIIpETALMs] pE3YJIbTAaTOB;

MOHMMaHHE OCHOBHBIX IMPUHIMIIOB YCTPOUCTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAllMOHAPHBIX
Y MOOMJIBHBIX KOMIIBIOTEPOB, TEHJCHIIUN Pa3BUTUSI KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHHE HaBbIKAMHM pPaOOThl C ONEPALMOHHBIMHM CHCTEMAaMH, OCHOBHBIMM BHJAMH IPOTrPAMMHOIO
obecriedeHus AJs pelIeHus y4eOHbIX 3a/1a4 10 BEIOPaHHOW CHeMaln3allny;

HAJIMYHME TIPEICTABICHUI O KOMIBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM MHpE, 0 0a30BBbIX
IPUHIUIAX OPraHu3alUK U (QYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTel, 00 OOLIMX NPUHIMIAX pa3paboTKH
1 QYHKLIHMOHUPOBAHUS UHTEPHET-TIPHIIOKEHUI;

IIOHMMaHWE Yrpo3 HMH(OPMAIMOHHONW O€30MaCHOCTH, HCIOIb30BAHUE METONOB U  CPEACTB
IPOTUBOJCHCTBUSL ITUM yrpo3aM, COOJIOfeHHE Mep Oe30HmacHOCTH, IPEIOTBPALIAIONINX HE3aKOHHOE
pacrpocTpaHeHHe NEPCOHATIbHBIX JAHHBIX, COONIOEHUEe TPeOOBAaHUN TEXHMKH O€30MaCHOCTU M I'MTHUEHbI
npu paboTe ¢ KOMIbIOTEpaMHU U JPYTMMHU KOMIIOHEHTaMH IU(PPOBOro OKPYKEHHsI, TOHUMAaHUE PABOBBIX
OCHOB HCIOJIb30BaHUsI KOMITBIOTEPHBIX POTrpaMM, 0a3 JaHHBIX U paboThl B cetu HTEepHET;

[IOHUMAHUE OCHOBHBIX IPUHIUIOB JUCKPETU3ALMM pPAa3IMYHBIX BHUAOB HHPOpPMALUH, YMEHHE
OIpesesiATh MH(OPMAIMOHHBI O00BEM TEKCTOBBIX, IpaUUYECKMX U 3BYKOBBIX JAHHBIX MpPU 3aJaHHBIX
napameTpax AMCKpPETH3allud, YMEHHE ONpEIeNATh CPEIHIO CKOpPOCTh Iepeladd JaHHBIX, OLIEHUBATh
M3MEHEHHE BPEMEHH IepeJadd NMpH H3MEHEHHH WH(POPMAIMOHHOTO 00BEMA MTAHHBIX M XapPaKTEPUCTHUK
KaHaja CBSI3U;

YMEHHE HCIOJB30BaTh MPU PELIECHUM 3aJad CBOMCTBA IO3MLIIMOHHON 3allMCH YHUCEJN, aJrOpUTMa
IIOCTPOEHHUS 3allUCU YUCJIA B MO3ULIIMOHHONW CHCTEME CUMCIIEHHS C 3aJlaHHBIM OCHOBAHHMEM M IOCTPOCHUS
qycaa MO CTPOKE, COAEpIAlled 3amuch 3TONO YMCIAa B MO3MLUOHHOW CHCTEME CUHUCIEHHS C 3aJaHHBIM
OCHOBaHUEM, YMEHHE BBINIOJIIHATH apU(PMETUUECKHE ONEePAIH B O3ULIMOHHBIX CUCTEMAaX CUMCIICHUS;

YMEHHUE BBINOJIHATh IPeoOpa30BaHUs JIOTHUECKUX BBIPAKEHUH, HCIIOBb3Ysl 3aKOHBI aJIreOphbl JIOTHKH,
YMEHHUE CTPOUTH JIOTUYECKOE BBIPAKEHHE B JU3IBIOHKTUBHON M KOHBIOHKTUBHON HOpPMaJbHBIX (hopMax Io
3aJlaHHOM TaliMIle MCTUHHOCTH, HCCIEeN0BaTh OO0JacTb HCTHMHHOCTH BBICKA3bIBaHMS, COJEpPIKaIIEro
IIEPEMEHHBIE, PelllaTh HECIIOKHbIE JIOTHYECKUE YPAaBHEHUS U CUCTEMbI YPaBHEHMIA;

MOHMMaHHe 0a30BbIX AJTOPUTMOB OOPAOOTKM YHMCIOBOM M TEKCTOBOM MH(OpMaIMM (3alKch YHCeN B
MO3UIIMOHHOM CHCTeMe CUMCIIEHUs, HAXOXKAEHUE BCEX MPOCTHIX YMCENl B 33JaHHOM Juarna3oHe, o0paboTka
MHOTOPa3psAIHBIX LENbIX YUCEI, aHAIU3 CUMBOJIBHBIX CTPOK U JPYIHX), aITOPUTMOB IOMCKA U COPTUPOBKH,
YMEHHE OIpPEAeNATh CI0KHOCTh HM3Y4aeMbIX B Kypce 0a30BbIX aJTOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB
MaccHBa, COPTUPOBKA MaccHBa, MepeOOpHBIE AJITOPUTMBI, JABOMYHBIM MOMCK) M MPHUBOAUTH HPUMEPHI
HECKOJIBKUX aJITOPUTMOB Pa3HOM CII0KHOCTH ISl pELIEHMs OAHOM 3aaun;

BJIaJICHUE YHUBEPCALHBIM SI3BIKOM MPOrpaMMHpPOBaHuUs BhicOKoro ypoBHs (Python, Java, C++, C#),
Mpe/ICTaBICHUsIMU O 0a30BBIX THUIAX JAHHBIX U CTPYKTypaX JAHHBIX, YMEHHUE HCIIOJb30BaThb OCHOBHBIE
YIPABJISAIOUIME KOHCTPYKLIMH, YMEHHE OCYIIECTBIIATH AHAIU3 MPEJIOKEHHON INPOrpamMMbl: OIPEIEISTH
pe3yabTaThl paboThl MPOrpaMMbl NPU 33JaHHBIX MCXOTHBIX JAHHBIX, OMpPEIENATh, MPH KaKUX HCXOJHBIX
JAHHBIX BO3MOXKHO TOJYYEHHE YKa3aHHBIX PE3yJbTaTOB, BBISBIATH JAHHBIE, KOTOPbIE MOTYT MPHUBECTH K
omnoOKe B paboTe mporpaMMsl, GOpMYITHPOBATh NPEUIOKEHUS 110 YITYUIIEHUIO TPOTPAMMHOI0 KO/a;



YMEHHE CO37[aBaTh CTPYKTYPHUPOBAHHBIC TEKCTOBBIC JOKYMEHTHI U JIEMOHCTPAIIIOHHBIE MaTEepUAIIBI C
UCTIOJIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX ITPOTPAMMHBIX CPEJICTB U 00JIAUHBIX CEPBHCOB,

YMCHHC HCIIOJIb30BATH J3JICKTPOHHBIC Ta6JII/ILII>I AJId aHaJIM3a, NpCACTABJICHUSA U 06p360TKI/I JAaHHBIX
(BKJIIOUAs] BBIUMCIIEHHUE CYMMBI, CpPEIHET0 apu()METHUECKOro, HanOOJbIIEr0 W HAUMEHBIIET0 3HAYCHUH,
pelIeHne ypaBHEHHWH, BBIOOpD ONTHMAJIBHOTO pELICHUS, MOAOOp JIMHUM TPEHAA, pEUIeHHe 3a/1ad
HPOTHO3UPOBAHHUA).

B mpouecce u3yuenus xKypca MHPOPMATUKU YTIyOn€HHOTO ypoBHS 6 I1 Knacce 0Oy4yaromuMUCS
OyAyT TOCTUTHYTHI CIICTYIOIINE IPEIMETHBIC PE3yIbTaThI:

YMEHHE CTPOUTH HEPAaBHOMEPHBIE KObI, JOMYCKAIOIIUE OJHO3HAYHOE JEKOAMPOBAHUE COOOILICHUIt
(mpeduKcHBIE KOJBI), NCIIOIB30BaTh MPOCTEHIINE KOABI, KOTOPHIE MO3BOJISIIOT OOHAPYKUBATH U UCTIPABIIATH
omKOKM TpHU Tepefade MaHHBIX, CTPOUTH KOJ, OOECHeYMBAIOMINN HAWMEHBIIYI0O BO3MOXKHYIO CPEIHIOI0
JJINHY COO6IJ.[€HI/I$I pu HM3BECTHOM YacTOTe CHUMBOJIOB, MOACHATH MMPUHIIUIIBI pa6OTBI MMPOCTBhIX AJITOPUTMOB
CKaTHs TaHHBIX;

YMEHHE peIIaTh AITOPUTMHYECKHE 3a/1aud, CBSI3aHHBIC C aHAIM30M rpadoB (3aJaudl MOCTPOCHUS
ONTUMAJIFHOTO IYTH MEXAY BepIIMHAMH Tpada, ONmpeaesieHUs] KOJIWYECTBA PAa3IUYHBIX IyTeH MEXIy
BEpUIMHAMHA OPHEHTHPOBAHHOTO AIMKJIMYECKOro rpada), yMEHHE HCIOJIb30BaTh JICPEBbs MPH aHAIU3E U
MOCTPOCHUH KOJOB M JJIsl NIPEICTaBICHUS apu(METHUSCKUX BBIPAKCHHH, NIPU PEIICHUU 3a]ad MOHCKa U
COPTHUPOBKH, YMEHUE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY aJITrOPHUTMY, pa3padaThiBaTh U 0OOCHOBBHIBATH
BBIUTPBIIIHYIO CTPATErUI0 UTPHI;

yMeHHe pa3palbaThiBaTb M pEalM30BbIBaTh B BHJE IporpaMMm 0a30BbIE aJNTOPUTMbI, YMEHHE
UCIIONIB30BAaTh B MPOTrpaMMax JaHHBIE PA3IMYHBIX THIIOB C YY€TOM OTrpaHMYCHUH Ha JHana3oH HuX
BO3MOXXHBIX 3HAUCHWH, MPUMEHATH NPH PEIICHUU 3a7ad CTPYKTYPHI JaHHBIX (CIHMCKH, CIIOBApH, CTEKH,
o4epe/n, IepPeBbsl), UCTIOIB30BATh 0A30BbIE ONEPAINU CO CTPYKTYPAMHU JaHHBIX, IPUMEHSTH CTAHIAPTHBIC U
CO6CTB€HHI)I€ nmoArnporpaMmbl 1J1sd O6pa6OTKI/I YHUCJIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK, UCIIOJB30BATH IIPU
pa3paboTke mporpaMM  OHONHMOTEKM  IMOANPOrpaMM, 3HaTh  (YHKIMOHAIbHBIE  BO3MOXKHOCTH
MHCTPYMEHTAJBHBIX CPEICTB Cpelbl pa3pabOTKH, YMEHHE HCIOJIb30BaTh CPEICTBA OTJIAJKH IPOrpaMM B
cpeze IporpaMMHUpPOBaHUsl, YMEHUE JOKYMEHTUPOBATh IIPOTPAMMBI;

YMEHHE CO3/1aBaTh B€O-CTPaHUIIbL;

BJIaJICHUE OCHOBHBIMH CBEJCHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAaX CO3IAaHUsS M pabOTHI C
HUMH{, YMEHHE HCIOJb30BaTh TaONMYHBIC (PENALUOHHBIE) 0a3bl JaHHBIX (COCTABIATH 3ampochl B 0azax
JTAHHBIX, BBITIOJHATH COPTUPOBKY W TOWCK 3amuceld B 0a3e JaHHBIX, HAIMOJHATH pa3pa0dOTaHHyIO 0azy
Z[aHHI)IX) H CIIPAaBOYHBIC CUCTCMBI,

YMEHHE HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHYEeCKUE MOICIHN JUIsl aHAIN3a 00BEKTOB H IPOIECCOB:
(bopMyIHpOBaTh LENb MOJCIUPOBAHUS, BBIOJNHATH aHAJU3 pE3yIbTaTOB, MOJIYYEHHBIX B XOJE
MOJIETTUPOBAHUS, OLIEHUBATh COOTBETCTBUE MOJIETN MOJEIUPYEMOMY OOBEKTY MM MPOIECCy, IPEACTABIATH
PE3YIBTATHI MOACIIMPOBAHNSA B HAITIIITHOM BUJIC,

YMEHHE OPraHM30BBIBATh JTHYHOE MH(POPMAIMOHHOE MPOCTPAHCTBO C HMCIOJB30BAHHEM Pa3INYHBIX
cpencTB HU(POBBIX TEXHOJOTWH, MOHUMAaHWE BO3MOXKHOCTEH IM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX
yciyT, U POBBIX 00pa30BaTEIbHBIX CEPBUCOB;

IIOHMMAaHHWE€ OCHOBHBIX IIPUHIOWIIOB pa6OTI)I, BO3MOKHOCTEH U OrpaHNYCHUSA ITPUMCHCHU A TEXHOJOTHI
UCKYCCTBEHHOT'O MHTEIUIEKTa B PA3IMYHBIX O0JIACTSAX, HATMYUE MPEICTABICHHH O Kpyre pemiaeMbIX 3a/1ad
MAaIIMHHOTO 00y4eHus (pacro3HaBaHMsl, KIACCU(PHUKALUKN U TPOTHO3UPOBAHMsI) HAJTMYKE MPEACTaBICHHN 00
MCIOJIb30BaHNU MH(POPMAITMOHHBIX TEXHOJIOTHH B pa3IMUHbIX TPO(eCCHOHATIBHBIX Cepax.



4. TEMATHYECKOE IIJTAHUPOBAHUE
10 KJIACC (2023-2024 y4eoHbIii T01)

KoaunuecTBO 4acoB

Ne HauMeHOBaHHE Pa3ie;ioB 1 TeM IPOIPaMMbI Kontpoabur Tpaktadec JaekTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
n/n Bceero pecypcbl
e padoThl KHe padoThl

Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
1.1 ggx%zfgzpﬂ;gggiep CallbHOC YCTPOUCTBO 6 https://www.yaklass.ru/p/informatika#program-10-klass
1.2 [TporpamMmmMHoOe oOecrieueHue 6 https://www.yaklass.ru/p/informatika#program-10-klass
13 KommbrorepHsie cetu 5 https://www.yaklass.ru/p/informatika#program-10-klass
14 NudopmanronHas 6e301acHOCTh 7 2 https://www.yaklass.ru/p/informatika#program-10-klass

Utoro no pazneny 24

Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
2.1 [Ipencrasnenne nHGOpMaHK B KOMITBIOTEPE 19 2 https://www.yaklass.ru/p/informatika#program-10-klass
2.2 OcHOBBI anreOpbl JOTUKU 14 1 1 https://www.yaklass.ru/p/informatika#program-10-klass
2.3 Kommnprorepnas apudmernka 7 1 https://www.yaklass.ru/p/informatika#program-10-klass

Hroro no pasneny 40

Pa3nea 3. AnropuTmMbl M IPOrpaMMHPOBaHHE
3.1 BBenenue B nporpaMmMupoBaHue 16 0.5 https://www.yaklass.ru/p/informatika#program-10-klass
3.2 BcnomorarenbHbie aaropuTMbl 8 2 https://www.yaklass.ru/p/informatika#program-10-klass
3.3 UucneHHble METOIbI 5 3 https://www.yaklass.ru/p/informatika#program-10-klass
3.4 AnropuT™MBI 00pa0OTKH CUMBOJIBHBIX TaHHBIX 5 1 https://www.yaklass.ru/p/informatika#program-10-klass
3.5 AnTropuTMbI 00pabOTKH MacCHBOB 10 3.5 https://www.yaklass.ru/p/informatika#program-10-klass

Uroro no pazneny 44

Pasznen 4. UndopmaumoHHbIe TEXHOJIOTUH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 1 2.5 https://www.yaklass.ru/p/informatika#program-10-klass
4.2 AHanu3 1aHHBIX 8 3 https://www.yaklass.ru/p/informatika#program-10-klass

Hroro mo pazneny 14

PesepBHoE Bpems 12

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 134 2 21.5




11 KJIACC (2024-2025 y4eoHblii 101)

KoaudecTBO 9acoB

Ne duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
HaunmeHoBaHue pa3/ie/ioB H TeM MPOrpaMMbl Konrpoabn IIpakruuec
n/n Bcero pecypcebl
ble padoThl  KHe padoThl

Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
11 WNudopmanus u nHGOpMaIIOHHBIE POLIECCH 10 1 2.5 https://www.yaklass.ru/p/informatika#program-11-klass
1.2 MopenupoBanue 8 2 https://www.yaklass.ru/p/informatika#program-11-klass

Hroro mo paszneny 18

Pa3nen 2. AnropuT™Mbl ¥ IPOrpaMMHUPOBaHUE
2.1 DNeMEHTHI TEOPUHU AITOPUTMOB 6 1 https://www.yaklass.ru/p/informatika#program-11-klass
2.2 ANTOPUTMBI M CTPYKTYPBI TaHHBIX 28 10 https://www.yaklass.ru/p/informatika#program-11-klass
2.3 OCHOBLI OGHCKTHO-OPHCHTHPOBAHHOIO 16 1 4.5 https://www.yaklass.ru/p/informatika#program-11-klass

IIpOrpaMMHUPOBAHUS

Hroro no pasneny 50

Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
3.1 KomMmnbrorepHo-mMaremMaTnueckoe MOJAEIHMPOBAHNE 8 https://www.yaklass.ru/p/informatika#program-11-klass
3.2 ba3bl nanHbIX 10 https://www.yaklass.ru/p/informatika#program-11-klass
3.3 Be6-caiiThr 14 https://www.yaklass.ru/p/informatika#program-11-klass
3.4 KommerotepHas rpaduka 3.5 https://www.yaklass.ru/p/informatika#program-11-klass
3.5 3D-MomenupoBaHue 3 https://www.yaklass.ru/p/informatika#program-11-klass

Hroro no pasneny 48

PesepBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 2 36.5
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