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Mporpamma no nHpopmaTmke (yrnybnéHHbI YpoBEHDb) Ha YPOBHE cpeaHero obuero obpasoBaHua

paspaboTaHa Ha ocHOBe TpeboBaHW K pe3y/ibTaTam 0CBOEHMA OCHOBHOM 06pa3oBaTe/ibHOM

nporpammbl cpesiHero obuiero obpasoBaHua, npeacrasaeHHbix B8 PFOC COO, a Takke deaepasibHOM

paboyei nporpammbl BOCMINUTAHUSA.

Mporpamma no nHopmaTHKe AaET NpeacTaBieHne o Lennx, obuel ctpaterum obyyeHus, BOCNIUTaHNA U

pa3BMTMA obyyatowmxcs cpeactTsamm yuebHoro npeameta «MHopmaTUKa» Ha yrnybnEéHHOM YPOBHeE,

YCTaHaB/IMBaET obsAsaTenbHoe npegmeTHoe cogep*XaHue, npeayCMmaTpmnBaeT ero CTpyktypmposaHme no

pa3genam n temam Kypca, onpegendaer pacnpeageneHmne ero no Knaccam (FO,D,aM Vl3y‘-IEHM$|), DAéT

npuMmepHoe pacnpegeneHme ydyebHbIXx YHacoB NO TEMATUUYECKMM pasaenam Kypca U peKoMeHayeMYIo

(npmepHyto) Nocneno0BaTENbHOCTb UX U3YYEHUA C YYETOM MEKNPEAMETHbIX U BHYTPUNPEAMETHbIX

CBA3eMl, 10TMUKK yqe6Horo npouecca, BO3PaCTHbIX ocobeHHocTel o6yqarou1,14xcn.

Mporpamma no MHd)OpMaTMKe onpeagenaeT KOAN4YeCcTBeHHbIE N Ka4eCTBEHHbIE XapPaKTEPUCTUKHN

yuyebHOro maTepmana ANA Kax4oro roga U3ydeHus, B TOM YMC/Ie A5 COAEPKaTe/IbHOrO HamoIHEHUSA

pa3HOro BUAa KOHTPO/A (MPOMEKYTOUHOM aTTecTaummn oby4atoLLMXCa, BCEPOCCUMCKMX NPOBEPOUHbIX



paboT, rocyaapcTBeHHOM UTOroBoW aTTecTaumm). MNporpamma no nHGopmMaTUKe ABNAETCA OCHOBOW ANA
COCTaB/IeHUA aBTOPCKUX y4eBHbIX MPOrpamm 1 y4ebHNKOB, NOYPOYHOro NAaHUPOBaHMA Kypca yunuTesem.

NHudopmaTurKa B cpeaHem obLem o6pa3oBaHNM OTParkaeT:

CYWHOCTb VIHd)OpMaTVIKVI KaK Haquoﬁ ANCUnNN/INHbLI, Mayqarom,ei/'l 3aKOHOMEPHOCTUN NPOTEKAHNA U
BO3MOXHOCTU aBTOMaTU3aunmn MHd)OpMaLI,MOHHbIX npoueccos B Pa3/iIMdHbIX CUCTEMAX;

OCHOBHble 061acTU NPUMEHeHUA MHGOPMATUKK, NPeKae BCero MHPOPMaLMOHHbIE TEXHOIOTUN,
ynpas/ieHune n coumanoHyto chepy;

MEKANCUMNAMHAPHDBIN XapaKTep MHPOPMATUKM U MHPOPMALLMOHHOM AeATENIbHOCTY.

Kypc nHbopmaTUKM ans ypoBHSA cpeaHero obuero obpasoBaHuMs ABAAETCA 3aBEPLUAIOLLMM 3Tanom
HenpepbIBHOM NOAroTOBKM 0byyatowmxcsa B 061acT MHGOPMATUKM U MHGOPMALMOHHO-
KOMMYHMKaLMOHHbIX TEXHO/IOTUIM, ONMPAETCA Ha coaepiKaHne Kypca MHPOPMaTUKM YPOBHA OCHOBHOTO
06u1ero o6pasoBaHUA 1 OMbIT MOCTOAHHOTO NMPUMEHEHMA UHPOPMALNOHHO-KOMMYHUKALMOHHbIX
TEXHO/IOTUI, JAET TEOPETUYECKOE OCMbIC/IEHME, MHTEPNpPEeTaumio M 0606LLeHMe 3TOro onbITa.

PesynbTaThl yrnybNEHHOIO YPOBHA M3yYeHus yyebHoro npeameta «MHPopmaTKa» OpUeHTUPOBaHbI Ha
Nnosy4yeHne KOMNeTEHTHOCTeN A4 nocaeayoLlen npodeccnoHanbHOM AeATENbHOCTM KaK B pamKax
OaHHOM NpeamMeTHOM 061acTu, TaK U B CMEXKHbIX C Helt obnacTax. OHM BKAOYAOT B cebs:

OBJlafileHMe K0YEBbIMU NMOHATUSMM N 3aKOHOMEPHOCTAMM, HA KOTOPbIX CTPOUTCA AaHHAA NpeamMeTHas
obnacTb, pacno3HaBaHWE COOTBETCTBYHOLINX MM NPU3HAKOB U B3aMMOCBA3eln, CNoCOBHOCTb
[AEeMOHCTPUPOBaTb pPas3nyHble NOAXOAbl K U3YYEHUIO ABNEHUIA, XapaKTePHbIX AN U3yvyaemon
npeagmMmeTHol obnactu;

YMeHWe peLaTb TUNOBbIE NPaKTUYECKME N TEOPETUYECKME 3a[a4M, XaPaKTEPHbIe A8 UCMO/b30BaHMUA
METO/A0B N MHCTPYMEHTAPMA AaHHON NnpeameTHON obaacTu;

Ha/iMune npeacTaB/iieHUin O AaHHOM NpeaMeTHON 061acTU KaK LeNoCTHOM Teopum (COBOKYNHOCTH
TEOPWI1), OCHOBHbIX CBA3AX CO CMEXHbIMWU 061aCTAMM 3HAHUN.

B pamKax yrny6i1EHHOro ypoBHA U3ydyeHUsa MHPOPMaTUKKM obecneunsaeTcs LeieHanpasieHHasn
MoAroToBKa 0byyaloLLMXCA K MPOA0AXKeHUI0 06pa3oBaHNA B opraHmn3aumnax npodeccmoHanbHoro
06pa3oBaHMA MO CNeunaNbHOCTAM, HENOCPEACTBEHHO CBA3AHHbIM C LMGPOBLIMU TEXHONOTUAMMU, TAKUM
KaK NporpaMmHasn MHxeHepus, MHPopmMaLMOHHaA 6e30NacHOCTb, MHPOPMALIMOHHbIE CUCTEMbI U
TEeXHO/I0TUMN, MObUNbHbIE CUCTEMBI U ceTu, 6onblive AaHHbleé U MallMHHOEe o6yquV|e, I'IpOMbILIJI'IEHHbIVI
WMHTEPHET BelLlel, UCKYCCTBEHHbIN MHTENNEKT, TeXHOoNOorMn 6ecnpoBoAHON CBA3M, POBOTOTEXHMKA,
KBaHTOBblE TEXHO/IOMMM, CUCTEMbI pacnpeaenEHHOro peecTpa, TeXHON0rMM BUPTYaibHOM U
[0MOJIHEHHOW peasibHOCTeN.

OcHOBHas Uenb M3yyeHuna yyebHoro npeameta « MHPopmaTmMKa» Ha yrnybIEHHOM YPOBHE CpeaHero
obuero obpasoBaHus — obecneyeHune ganbHelwero pasBnTMaA MHPOPMALMOHHbIX KOMNETEHL M
obyuarolerocs, ero rotToBHOCTM K ¥KM3HU B YCNOBUAX pa3BmUBatoLLeroca MHGopMaLMoHHOro obuiectsa u
BO3PacCTaloLLLEN KOHKYPEHLMWN Ha pbiHKe TpyAa. B cBA3M ¢ 3TUM M3yyeHue nHpopmatmkm B 10-11 Knaccax
O0MKHO obecneymnTb:



cPOPMMPOBAHHOCTb MUPOBO33PEHMA, OCHOBAHHOIO Ha MOHMMaHMM POJIU UHHOPMATUKMY,
MHGOPMALMOHHBIX U KOMMYHMKALLMOHHbIX TEXHONOTMI B COBPEMEHHOM 06LLECTBE;

chOpMMUPOBAHHOCTb OCHOB IOTMYECKOTO U a/IT0OPUTMMUYECKOrO MblLLEHUS;

CcPOPMMPOBAHHOCTb YMEHWUI Pa3MYaTh GaKTbl U OLLEHKM, CPAaBHUBATb OLLEHOYHbIE BbIBOAbI, BUAETb UX
CBA3b C KPUTEPUAMM OLLEHMBAHMUA U CBA3b KPUTEPUEB C ONPEAENEHHON CUCTEMOM LLEHHOCTEN,
NpPoBepPATb HA A0CTOBEPHOCTb M 06061WaTb MHOPMALLMIO;

cbOopMMPOBAHHOCTb NPeACTaBAEHU O BANAHNUM MHPOPMALMOHHbBIX TEXHOJIOTMUI HA KMU3Hb YEe/1I0BEKA B
obuectse, NOHMMaHME COLLMaNbHOrO, SKOHOMMUYECKOTO, MOAUTUYECKOTO, KY/IbTYPHOTO, OPUAMUYECKOTO,
NPUPOAHOro, 3proHOMMUYECKOr0, MEAULMHCKOTO U GU3MONOTMUYECKOTO KOHTEKCTOB MHPOPMALIMOHHbIX

TEXHONOTNIA;

MPUHATUE NPABOBbIX M STUYECKUX aCNeKTOB MHPOPMALMOHHBIX TEXHO/IOMMIA, OCO3HaHMe
OTBETCTBEHHOCTM /1I0AEeN, BOBNEYEHHDBIX B CO34aHME M UCNO/b30BaHME MHPOPMALMOHHBIX CUCTEM,
pacnpocTtpaHeHue nHGopmaunm;

co34aHue YyC/0BMIN ANA Pa3BUTUA HABbIKOB y4eOHOM, NPOEKTHOM, Hay4HO-UCCNeA0BaTE/IbCKOM U
TBOPYECKOWN AeATEeNbHOCTU, MOTUBALMM 0OYYaLOLMXCA K CAMOPa3BUTHIO.

B coaeprkaHuu yuebHoro npegmerta «MHPopmaTHKa» BbIAENAIOTCA YETbIpe TEMATUYECKUX pasaena.

Pasaen «Lndposas rpaMoTHOCTb» NOCBALWLEH BOMNPOCAaM YCTPOWCTBA KOMMbIOTEPOB U APYTUX 31€MEHTOB
UMPPOBOro OKPYKEHUSA, BKAOHAA KOMMbIOTEPHbIE CETH, UCMO/Ib30BaHMNIO CPEACTB ONepaLMOHHOM
cucTembl, pabote B ceTu MIHTEPHET U MCMNOb30BaHUIO MHTEPHET-CEPBUCOB, MHOOPMALMOHHOM
6e3onacHoOCTH.

Pasgen «TeopeTuyeckme ocHOBbl MHPOPMATUKU» BKIOYAET B cebs NOHATUIMHbBIN annapaT
MHGOPMATUKN, BONPOCHI KOAMPOBAHUA MHOPMALNM, U3MEPEHUA MHHOPMALMOHHOFO 06BEMA AAHHbIX,
OCHOBbI anrebpbl NOMMKM U KOMNBIOTEPHOTO MOAENNPOBAHUSA.

Pasgen «ANropuTtMbl M MPOTrPAaMMMUPOBAHME» HaNpPaBJ/IEH HA Pa3BUTME aITOPUTMUYECKOTO MbILLIEHUS,
pa3paboTKy anropmMTMOB M OLLEHKY UX CNOKHOCTU, GOPMMPOBAHNE HAaBbIKOB Peannsaummn Nporpamm Ha
A3bIKax NPOrpaMmmMpPOBaHUA BbICOKOrO YPOBHS.

Pasgen «MHPopMaLMOHHbIE TEXHOIOMMU» NOCBALLEH BONPOCaM NPUMeHeHUA MHPOPMALMOHHbIX
TEXHO/IOTUI, peasin30BaHHbIX B NPUKAAAHbIX MPOrPaMMHbIX MPOAYKTAaX MU UHTEPHET-CePBUCAX, B TOM
yncne B 3aZla4ax aHaM3a AaHHbIX, UICNOJIb30BaHWUIO 6a3 AaHHbIX U 3NEKTPOHHbIX TabauL, ANa pelleHns
NPWKNALHbIX 33434,

B npuBeaéHHOM fanee copeprKaHumn yyebHoro npeameta « MHGOpMaTHKa» KypcMBOM BblgeNeHbl
AOMNONHUTE NbHbIE TEMbI, KOTOPbIE HE BXOAAT B 0653aTeIbHYI0 Nporpammy oby4eHus, Ho MoryT bbiTb
npeasioXeHbl ANs U3yYeHUa oTAe/IbHbIM MOTUBMPOBAHHbIM M CNOCOBHbIM 06YYatoLWMMCA.

Yrny6néHHbIN YypOBEHb U3yYeHUs UHPOPMATUKM PEKOMEHAYETCA A1 TEXHONOrMYECKOro npoouns,
OPUEHTUPOBAHHOIO Ha MHMKEHEPHYIO M MHPOPMALMOHHYIO chepbl AeATENBHOCTU. YTnyOnEéHHbIN
YPOBEHb U3y4eHns MHPOPMaATUKK obecneymBaeT: NoAroTOBKY 00y4atoWwmMXCca, OPMEHTUPOBAHHBIX Ha
cnewumanbHOCTU B 061aCTU MUHGOPMALMOHHbIX TEXHONOTUIN U UHKEHEPHbIe CNeLnasbHOCTH, yYacTme B
NPOEKTHOW MU NCCNeAO0BATENBCKOM A,eATENbHOCTU, CBA3AHHOM C COBPEMEHHbIMM HanpaBieHUsMM



oTpacAn NHPOPMaLIMOHHO-KOMMYHMKaLMOHHbIX TEXHOOTUIA, MOAFOTOBKY K Y4acTMIO B 0IMMNMAAaX U
caadve EAMHOro rocyAapcTBeHHOro 3Kk3ameHa no nHbopmaTmke.

MocnegoBaTeIbHOCTb M3yYEHMA TEM B Npeaeiax 04HOro roga 0bydeHnsa MOXKeET BbITb M3MEHeHa no
YCMOTPEHMUIO yunTENSA NPU NOAFOTOBKE paboyeit Nporpammbl U NOYPOYHOTO NAAHUPOBAHWA.

Ob6Lee YNCNO YacoB, PEKOMEHAOBAHHbIX A/1A U3yYeHns MHGopmMaTMKM — 272 vyaca: B 10 knacce — 136
yacos (4 yaca B Hegento), B 11 knacce — 136 yacos (4 Yaca B Hegento).



COOEPHAHUNE OBYYEHUA

10 KJTACC

Undposasa rpamoTHOCTb

TpeboBaHMA TEXHUKM HE30MACHOCTM U TUITMEHbI NPU paboTe ¢ KOMNbIOTEPAMU U APYTUMHU
KOMMOHEHTaMM LUPPOBOro OKPYKEHMA.

MpUHUMNBLI PabOTbl KOMMBLIOTEPOB M KOMMbBIOTEPHbIX CUCTEM. ApXMTeKTypa ¢poH HelimaHa.
ABTOMaTUYECKOE BbIMOJHEHWE NporpaMmsbl npoueccopom. OnepaTMBHan, NOCTOAHHAA U
[0roBpeMeHHan namaTb. O6BMeH AaHHbIMM C MOMOLLbHO WWH. KOHTpoepbl BHELWHMX YCTPOMCTB.
Mpsamoit JoCTyn K NamaATw.

OCHOBHblE TEHAEHUMUN PA3BUTUA KOMMbIOTEPHbIX TEXHOOTMIA. MapanienbHble BbIMUCAEHUS.
MHoronpoueccopHbie cnctembl. CynepkomnbtoTepbl. PacnpenenéHHble BblYUCANTENbHbIE CUCTEMbI U
06paboTKa 60/blUMX AaHHbIX. MOb6UAbHbIE LNMDPOBLIE YCTPOMCTBA M UX POJIb B KOMMYHUKALMSAX.
BcTpoeHHble KomnbtloTepbl. MUKPOKOHTPOAEPbI. PO60TU3NpPOBAHHbIE NPON3BOACTBA.

MporpammHoe obecrneyeHre KOMMNbIOTEPOB U KOMMNbIOTEPHbIX CUCTEM. Buabl NporpammHoro
obecneyeHns n nx HasHadeHne. OcobeHHOCTU NporpaMmHOro obecneyeHns MobUAbHbIX YCTPOMCTB.
MapannenbHoe nporpammmpoBaHune. CucTemMHoe nporpammHoe obecnedeHme. OnepaLmoHHble
cucTembl. YTUAuUTbI. [lpansepbl ycTponcTs. MHCTaNNAaUMA U AEUHCTaNAAUNA NPOrpamMmMHOro
obecneyeHus.

daitnoBble cuctembl. MPUHLMMNLI PasMeLLeHns U UMeHOBaHWA GalkiNoB B 40/IFOBPeMEHHOM NamsaTy.
LLa6noHbl Ans onvcaHus rpynn ¢ainos.

Mporpammuoe obecneyeHue. SiMueH3npoBaHUe nporpammHoro obecneyeHms n UMGPOBbLIX PECYPCOB.
MponpuetapHoe 1 ceoboaHoe nporpammHoe obecriedeHme. Kommepyeckoe N HEKOMMepUecKoe
MCNoNb30BaHMe NPOrpPammHoro obecrnedyeHnsa n LMbpoBbIX pecypcos. OTBETCTBEHHOCTD,
yCTaHaB/MBaeMas 3aKOHOAaTe/IbcTBOM Poccuiickoit degepaumn 3a HENPaBOMEPHOE UCMOJb30BaHMe
nporpammHoro obecnedyeHuns n LMppPOBbLIX PECYPCOB.

MPUHLMMbI NOCTPOEHUS M annapaTHble KOMMOHEHTbI KOMMbIOTEPHbIX ceTel. CeTeBble NPOTOKObI. CeTb
NHTepHeT. Aapecauma B ceTn MHTepHeT. MpoTokobl cTeka TCP/IP. Cuctema AOMEHHbIX UMEH.

PasaeneHue IP-ceT Ha NoAceTv ¢ NOMOLLbIO Macok noaceTteit. CeTeBoe afMUHUCTPUPOBAHME.
MonyyeHne AaHHbIX O CeTEBbIX HAaCTPOMKAX KOMNbtoTepa. NpoBepKa HaNMYUA CBA3M C Y3/10M CETH.
OnpegeneHne mapLupyTa ABUNKEHMA NAKETOB.

Buabl aestenbHOCTM B ceTh MHTepHeT. Cepaucbl UHTepHeTa. FleonHdopMaumMOHHbIe CUCTEMBI.
[€0/I0KaLMOHHbIE CEPBUCHI PeasibHOro BpeMeHu (Hanpumep, 1oKauua mobunbHbIX TenedoHos,
onpegeneHue 3arpy>KeHHoCTM aBToMarnucTpanei), MHTepHeT-Toprosasn, 6poHMposaHme 6UIEToB K
rOCTUHUL,



rocyaapcTBeHHbIe 3N1eKTPOHHbIE cepBUCHI U ycayr. CoumanbHblie CeTU — OpraHmn3aLma KONNEKTUBHOMO
B3aMMoaencTBmns  obmeHa aaHHbIMKW. CeTeBOM 3TUKET: NpaBu/ia NOBeAEHUA B KNbepnpocTpaHCcTBe.
Mpob6aema NoAJMHHOCTU NoyYeHHOW MHPopMauun. OTKpbITbie 06pa3oBaTebHbIE Pecypcsbl.

TexHoreHHble U 3KOHOMUYECKME YrPOo3bl, CBA3aHHbIE C UCMO/Ib30BaHMEM UHPOPMALMOHHO-
KOMMYHWKALMOHHbIX TexHonorui. O6wue npobsiembl 3almnTbl MHPOPMALMN U MHDOPMALMOHHOM
6e3onacHocTn. CpeacTBa 3aWmTbl MHPOPMALLMM B KOMMbIOTEPAX, KOMMbIOTEPHbIX CETAX U
aBTOMATM3MPOBAHHbIX MHPOPMALMOHHBIX cucTemax. MNpaBoBoe obecneyeHme MHOOPMALMOHHOM
6e3onacHOCTM.

MpeaoTBpalleHMe HECAHKLMOHMPOBAHHOIO AOCTYNA K IMYHOW KoHPUaeHUUaabHON MHGopmMaLmnu,
XPaHsALWEeNCA Ha NepcoHasibHOM KoMMbloTepe, MOBUIbHbIX YCTPONCTBaX. BpegoHoCHOEe nporpammHoe
obecneyeHue 1 cnocobbl 60pbObLI C HUM. AHTUBUPYCHbIE Nporpammbl. OpraHn3aLms NMYHOro apxmBea
nHbopmaunun. PesepsHoe KonuposBaHume. MaponbHas 3awmTa apxmsa.

LLndposaHue gaHHbIX. CUMMETPUYHbIE U HECUMMETPUYHbIe Windpbl. LUndpbl npocToit 3ameHbl. Lndp
Uesapa. Wndp BukeHepa. Anroputm wndposaHms RSA.

TeopeTnyeckme oCHOBbI MHPOPMATUKM
MHdopmauma, gaHHble U 3HaHWA. MHPOopMaumMoHHbIe NPoLEecchl B NPUpPoAe, TEXHMKe M obliecTse.

HenpepblBHblE U ANCKPETHbIE BEAUYUHbI U CUTHa/bl. He0bX0AMMOCTb AMCKpeTU3aLmMm MHpopmaLlmm,
npeaHasHa4yeHHOM A1 XpaHeHus, nepeaadm n obpaboTku B LMPPOBLIX CUCTEMAX.

[BounyHoe KoguposaHue. PaBHOMEpPHbIe U HepaBHOMEpPHbIE KoAbl. [leKogmpoBaHue coobeHui,
3anuMcaHHbIX C MOMOLLbIO HepaBHOMEPHbIX KoAoB. Ycnosue ®aHo. MocTpoeHne ogHO3HAYHO
OEeKoAMPYEMbIX KOAO0B C NOMOLLbIO AepeBa. EANHULbI 3MepeHns KondyecTsa nHpopmaumm.
AndaBuUTHbIN NOAX0A K OLEHKe Koandectsa MHGopMauuu.

Cuctembl cuncneHms. PasBépHyTas 3anmch LeblX U g4p0obHbIX YMcen B NO3ULLMOHHOM cucteme
cumcnenus. CBOMCTBa NO3ULMOHHOM 3aMMUCK YNCAA: KOIMYECTBO LMdP B 3anncK, NpmusHaK Ae/IMMOCTH
4yMcNa Ha OCHOBaHME CUCTEMbI CYUCNEHUA. ATOPUTM NepeBoa Lesioro Ynmcia mus P-myHol cuctemsl
CYMUCNEHUS B AECATUYHYIO. ANTOPUTM NepeBOLa KOHEUYHOM P-MuyHOM Apobu B AeCATUYHY. ANTOPUTM
nepesoja LLenoro Yncna U3 AecATUYHOM cucTemMbl cdMcneHnn B P-muHyto. MNepesos KOHeYHOoM
AecATUYHOM Apobu B P-nuHyto. [1BOMYHAA, BOCbMEPUYHAsA U LeCTHaAuaTepUYHan CUCTEMbI CYNCIEHNS,
CBA3b MeXAy HUMU. ApudmeTnyecKkme onepaumnm B NO3NLMOHHbIX CUCTEMaX cuncaeHnsn. TpomyHas
YypaBHOBELLEHHas CUCTEMA CUMCIeHUS. IBOMYHO-AECATUYHAA CUCTEMA CUUCIEHUS.

KoanposaHue TekctoB. Kogmposka ASCIl. OgHobaiTHblie koanposKku. CtangapT UNICODE. KoauposkKa
UTF-8. OnpegenerHnie MHGOPMaLMOHHOIO 06BEMA TEKCTOBbIX COOBLLEHNN.

KoauposaHue nsobparkeHunin. OueHka MHPopmaLMoHHOro o6bEMa rpaduyeckmnx AaHHbIX NPU 3a8aHHbIX
paspeLleHnmn 1 rnybuHe KOAMPOBaHUA LBeTa. LiBeToBble Mogenn. BekTopHoe KogupoBaHue. dopmaTsl
rpadmueckux dpaiinos. TpéxmepHan rpadmka. PpaktanbHasa rpaduka.

KogmuposaHue 38yKa. OueHKa MHGOPMaLMOHHOTo 06bEMa 3BYKOBbLIX AaHHbIX NPY 334aHHbIX YacToTe
ANCKPETU3aLMM 1 Pa3psaaHOCTU KOAMPOBAHMS.



Anrebpa noruku. NMoHaTMe BbiCKasblBaHMA. BbicKasbiBaTebHble popmbl (NpeauKaTsl). KBaHTOPSI
CYLLLECTBOBaHMA U BCEOBLLHOCTM.

Noruyeckue onepauuun. Tabanubl CTUHHOCTU. JlorMyecKme BbipaxKeHus. Jlormyeckue ToXKAecTsa.
[ 0oKa3aTenbCTBO IOMMUYECKMX TOXKAECTB C NOMOLLbIO TabnL, UICTUHHOCTU. JlorMyeckne onepaumm u
onepaummn Hag, MHOXXeCcTBaMu.

3aKOoHbl anrebpbl IOrMKWU. JKBUBANEHTHbIE NPeobpa3oBaHMA NOTMYECKUX BblpaxKeHWit. Jlornyeckmne
YPaBHEHWA N CUCTEMbI YPABHEHWI.

Nornyeckne GyHKUUN. 3aBUCMMOCTb KOJIMYECTBA BO3MOKHbIX IOTMYECKMX QYHKLMIA OT KOIMYECTBa
aprymeHToB. Mo/iHble CUCTEMbI IOTUYECKMX QYHKLMIA.

KaHoHMuyeckue Gopmbl Iormyeckmnx BbipaxkeHunii. CoeplleHHble AN3bIOHKTUBHbIE N KOHbIOHKTUBHbIE
HOpMasibHble GOPMbI, a/ITOPUTMbI UX MOCTPOEHUA MO TabanLE NCTUHHOCTU.

Jlornyeckme snemeHTbl B cocTaBe Komnbtotepa. Tpurrep. Cymmartop. MHoropaspagHbiiA cymmaTop.
MocTpoeHue cXem Ha NOTUHYECKUX 31eMeHTaX Mo 3a4aHHOMY IOFMYECKOMY BblpaXeHuto. 3annch
JIOTMYECKOTO BblpaxeHuA Mo IOrMYecKon cxeme.

MpeAacTaBaeHMe LebiX YUcen B namati Komnbiotepa. OrpaHMYeHHOCTb AMana3oHa YMcen npu
OrpaHMYeHUU KonyecTsa pas3paaos. MNepenosHeHne paspsaaHon ceTkU. be3sHaKkoBble U 3HaKoBble
AaHHble. 3HaKoBbIM BUT. [IBOMYHbIN AOMNOAHUTE/IbHbLIA KOA OTPULATENbHbIX YACE.

MobuToBble Nornyeckme onepaumn. JTIormyecknii, apudmeTUHecKNin n UMKANYECKUIA CABUTN.
LLndpoBaHmMe c nomolLblo NO6UToBOM onepaunn «uckaodatrouwee NN».

MpeactaBneHne BELLECTBEHHbIX YNCEN B NAMATM KOMMbOTEPA. 3HAYaLLan YacTb U NOPALOK Ynucaa.
[JnanasoH 3HauyeHu BELWECTBEHHbIX Yncen. Npobaembl XpaHeHUs BELECTBEHHbIX YNCES, CBA3AHHbIE C
OorpaHMYeHMEeM KOJINYeCTBa pa3paaoB. BoinonHeHMe onepaumin ¢ BewecTBeHHbIMM YNCAaMK,
HaKon/aeHne oWMBOK NpU BbIYNCAEHUAX.

ANropuTMbl U NPOrPamMMMpPOBaHME

OnpegeneHne BO3MOMKHbIX pe3y/ibTaToB paboTbl NPOCTENLINX aATOPUTMOB YNPaBAeHUA UCNONHUTENAMM
N BbIYUCAUTE/bHbIX anropntMmos. OnpeaeneHme UCXOAHbIX AaHHbIX, MPU KOTOPbIX aArOPUTM MOKET AaTb
Tpebyemblii pe3ynbTar.

JTanbl peweHns 3a4a4 Ha KomnbloTepe. MHCTPYMEHTaNbHble CPeACTBa: TPAHCAATOP, OTIaAUMK,
NPoGUANPOBLLMK. KOMNUAALMA M MHTepNpeTaumsa NporpaMmm. BUpTyanbHble MallUHBI.

NHTerpnpoBaHHas cpeaa pas3paboTku. MeToabl 0TAagKM Nporpamm. Mcnosb3oBaHMe TPAacCUPOBOYHbIX
Tabanu. OTnagoyHbIl BbiBOA,. Mowarosoe BbiNo/AHEHME NporpaMmmbl. TOUKK ocTaHoBa. TpocmoTp
3HAYEHUI NePeMEeHHbIX.

A3bIK NnporpammunpoBsaHus (Python, Java, C++, C#). Tunbl aHHbIX: LENOYUC/IEHHbIE, BELLLECTBEHHbIE,
CMMBOJIbHbIE, NorMyeckme. BeteneHuna. CnoxHble ycnosua. LMknbl ¢ ycnosuem. LIMKAbI N0 nepeMeHHOMN.
B3anmo3sameHAEeMOCTb pPa3/IMYHbIX BUA0B LUUKAOB. MHBApUWAHT Uunkna. CoctaBieHne UuKaa c
MCNO/Ib30BaHMEM 3apaHee onpeaenéHHOro MHBapMaHTa UUKAa.



JoKymeHTUpoBaHWe nporpamm. Mcnonb3oBaHMe KoMmeHTapureBs. NoAroToBKa onnucaHMa NpPorpaMmmsl 1
WHCTPYKLUMU A5 NoJib30oBaTe A,

AnropuTmbl 06paboTKKN HaTypasibHbIX YNCE, 3aNUCAHHbIX B MO3ULIMOHHBIX CUCTEMAX CHUCTEHUA:
pasbureHne 3anncK YMcaa Ha oTAeNbHbIE LMPbI, HAXOXKAEHME CYMMbI U Npou3BeaeHuns umop,
HaxoXAeHne MakCUManbHOM (MMHUMaNbHOM) UNdPBLI.

HaxoskaeHue Bcex NpocCTbIX YMcen B 3a4aHHOM AnanasoHe. MNpeacrasneHune ymcna B suae Habopa
NPOCTbIX COMHOMUTeNen. ANropuTm BbICTPOro Bo3BeAeHUs B CTENEHb.

O6paboTKa AaHHbIX, XpaHAWMXca B dainax. TeKcToBble U ABOWYHbIe daibl. PainnoBble NnepemeHHble
(dartnosble ykazatenu). YteHne us daiina. 3anuce B dpainn.

PasbueHune 3agaum Ha noasagaun. MNoanporpammsl (Npoueaypbl M GyHKUMM). Pekypcua. PekypcrBHble
06beKTbl (PpaKkTanbl). PekypcmBHble npoueaypbl U GyHKLUMU. Mcnonb3oBaHMe CTeKa AN opraHM3aumm
PEKYPCUBHBIX BbI3OBOB.

Mcnonb3oBaHWe CTaHAAPTHOM 6MBAMOTERM A3bIKa NporpammmnpoBaHmsa. NogKkntoueHne 6ubanoTek
nognporpamm CTOPOHHMX NpousBoguTeneit. MoayabHbIM NPUHLMA NOCTPOEHMA NPOrpamm.

YucneHHble meToabl. TO4HOE M NPUBANKEHHOE pelleHns 3a4a4M. YNCeHHble MeToAbl peLleHun
ypaBHeHUN: meTog nepebopa, MeTom NoJIOBUHHOIO AeneHus. NpubanxkéHHoe BbluncaeHne aavH
KpMBbIX. BbluMcneHne nnowasein ¢puryp ¢ NOMOLLbIO YAC/IEHHbIX MEeTO0B (MeTo NPAMOYro/ibHUKOB,
MeTog Tpaneuuit). Momck makcumyma (MUHUMYMA) GYHKLUKW OAHOM NepeMeHHOM MeTo40M
NONIOBUHHOTO AeNeHunA.

06paboTKa CMMBObHBIX AaHHbIX. BcTpoeHHble GYHKLMM A3bIKa NPOrpaMMmnpoBaHna ans obpaboTku
CMMBOJIbHbIX CTPOK. ANropuUTMbl 06paboTKM CUMBOJIbHBIX CTPOK: NOACUYET KOIMYECTBA NOABAEHUIA
CMMBOA B CTPOKE, paszbueHne CTPOKM Ha CNoBa NO NPobebHbIM CUMBOMAM, NMOUCK MOACTPOKU BHYTPU
[AAHHOW CTPOKM, 3ameHa HallaeHHOM NOACTPOKM Ha APYryIo CTPOKY. [eHepaums BCEX C/I0B B HEKOTOPOM
andasuTe, yA0BNETBOPAIOLWMX 334aHHbIM OrpaHudYeHmam. NpeobpasoBaHne YMCNa B CUMBOJIbHYIO
CTPOKY 1 0bpaTHO.

Maccumsbl n nocnegoBaTebHOCTU Yucen. BolumcneHue 0606LLI,éHHbIX XapPaKTeEPUCTUK INEMEHTOB
MaccmMBa UK YUCIOBOM nocnenoBaTe/ZIbHOCTU (CyMMbI, npounsseneHnA, cpegHero apmd)N\eTqucr(oro,
MUHUMANbHOIO U MAaKCMMaJIbHOTO 3/1IEMEHTOB, KOJZINYeCTBa 3/1IEMEHTOB, YA40BNETBOPAOLWNUX 3a4aHHOMY
ycnoamo). JInHeHbIN NoUCK 3a4aHHOro 3Ha4yeH"A B MaccuBe.

CopTrpoBKa ogHOMEPHOro MaccuBa. MpocTble MeTOAbl COPTUPOBKKM (METOZ Ny3blpbKa, MeToa Bbibopa,
COpPTUPOBKa BcTaBKamu). COpTUPOBKA CiMAHUEM. BbicTpas copTupoBKa maccuea (anroputm QuickSort).
[BOMYHbBIN NOMCK B OTCOPTUPOBAHHOM MaccuBe.

[BymMepHble maccuBbl (MaTpuLbl). ATropuTMbl 06pPaboTKM ABYMEPHbIX MacCMBOB: 3aMOIHEHNE
[ABYMEPHOro YMC/I0BOr0 MaccKBa Mo 3a4aHHbIM NpaBuaam, NOUCK 31leMeHTa B IBYMEPHOM Maccuee,
BblYUC/IEHME MAKCUMYMa (MUHUMYMa) M CYMMbl 3/IEMEHTOB ABYMEPHOro MaccMBa, NepectaHoBKa CTPOK
M cTonbLL0B ABYMEPHOrO MaccuBa.

MHdOopMaUMOHHbIe TEXHONOTMK



TeKcToBbIN Npoueccop. PegaktmposaHue n popmaTtuposaHume. MNposepka opdorpadpum n rpamMmaTmMKi.,
CpeacTBa NovcKa M aBTO3ameHbl B TEKCTOBOM npoLieccope. Micnonb3oBaHue cTUNEN.
CTPYKTYpUpPOBaHHbIe TEKCTOBbIE AOKYMEHTbl. CHOCKM, ornasnieHne. KonnektueHasa paboTa ¢
AOKYMeHTamM. MHCTPYMEHTbI peLeH3MpoBaHKUA B TEKCTOBbIX Npoueccopax. O6nayHble cepBuchl.
[Jenosas nepenucka. Pedepar. MNpasuaa LUTUPOBAHUA UCTOYHUKOB U odopMaeHUsa Bubanorpadpuyeckux
ccbloK. OpopmaeHme cnncka anTepaTypbl. 3HAKOMCTBO C KOMMbIOTEPHOW BEPCTKOM TEKCTa.
TexHU4YecKMe cpeacTBa BBOAA TeKcTa. CneunanmsnpoBaHHble cpeacTsa pegakTMpoBaHma
MaTemaTUYEeCKUX TEKCTOB.

AHanns gaHHbIx. OCHOBHbIE 33434M aHaNN3a AAHHbIX: NPOrHO3UpPOBaHMeE, KnaccudurKaums,
Knactepusaumsa, aHanm3 oTKIoOHeHUN. [locnenoBaTeNbHOCTb PeLleHNA 3aa4 aHanm3a JaHHbIx: cbop
MepBUYHbIX AaHHbIX, OYMCTKA M OLLEHKA KauyecTsa AaHHbIX, BbI6BOp 1/1an NocTpoeHne moaeny,
npeobpasoBaHuMe AaHHbIX, BU3yann3aLma AaHHbIX, UHTEpNpeTauus pesynbTaTtos. MporpammHble
CcpeacTsa U MHTEpPHeT-CepBUCHI AN1A 06paboTKKU 1 NpeacTaBAeHMA AaHHbIX. Bonbluve gaHHbIe.
MalwmrHHoe obyyeHne. UHTenneKkTyanbHblA aHanu3 AaHHbIX.

AHanM3 AaHHbIX C NOMOLLbIO 3/IEKTPOHHbBIX Tabauu,. BbluncaeHme cymmbl, cpegHero apudmeTUYecKoro,
Hanboblero (HaMMeHbLUEro) 3Ha4eHMsa guanasoHa. BoluncneHune KoadpduumeHTa Koppenaumm apyx
pAOoB AaHHbIX. [locTpoeHue cTon64aTbIX, IMHENYATbIX U KPYroBbix Avarpamm. MoctpoeHue rpaduKkos
byHKUM. Moabop NMHUKM TpeHaa, peleHne 3a4a4 NPOrHO3MPOBaHUA.

YucneHHoe pelleHne ypaBHEHUI ¢ NomolLLbio noabopa napameTtpa. ONTUMU3aALMA Kak NOUCK
Hauy4Llero peleHns B 3aAaHHbIX yciosuax. Llenesas ¢pyHKUMA, orpaHuueHus. JTokanbHble U
rnobanbHbli MUHUMYMbI LieneBoi GpyHKUMK. PeleHne 3a4a4 ONTUMU3aLMM C NOMOLLBHO 3/IEKTPOHHbIX
Tabnuu,.

11 KNACC

TeopeTnyeckme 0CHOBbI MHPOPMATUKM

TeopeTnyecKkme NoAxoabl K OLEeHKe KoMYecTBa MHGoOPMaumn. 3aKoH aaanTMBHOCTU MHOPMaUUU.
dopmyna Xaptamn. UHPopmaLuma n BepoaTHocTb. Popmyna LLieHHOHa.

ANropuTmbl CKaTuA AaHHbIX. Anroputm RLE. Anroputm XaddmaHa. Anroputm LZW. AnropuTmbl cxKatua
AaHHbIX C NOTepsMU. YMeHbLUEHME FYyOUHbI KOAMPOBaHUSA LBeTa. OCHOBHbIE MAEN aNIFOPUTMOB CKaTUSA
JPEG, MP3.

CKopocTb nepesayn AaHHbIX. 3aBUCMMOCTb BPEMEHW Nepeaaym oT MHGOPMALMOHHOIO 06BbEMA JAHHbIX
N XapaKTePUCTUK KaHana cBA3W. [PUYMHbI BO3HMKHOBEHMA OLWMBOK Npu nepesaye AaHHbIX. Koapl,
Nno3BoAAtoLLME 0OHAPYKMBATb U UCNPABAATL OWMOKN, BO3HUKAOLLME NPU Nepesayve AaHHbIX.
PaccTtosHne XammuHra. KogmnposaHue ¢ nosTopeHnem 6utos. Kogpl XaMmMuHra.

Cuctembl. KOMNOHEHTbI CUCTEMBI U UX B3aumogeicTeume. CuctemHblii apdekT. YnpaBneHue Kak
MHOpMaLMOHHbIN Npouecc. ObpaTHan cBA3b.



Mogenu n mogenmposaHnue. Llenb mogennposaHus. CooTBeTCTBME MOAE/IN MOAENMPYEMOMY OBBEKTY
WK NpoLeccy, Leav moaenvposanHua. Gopmanusauma NpUKNagHbIX 3a4ad.

MpeacrasneHme pesynbTaToB MOAEIMPOBaHMA B BUAE, YA06HOM 415 BOCNPUATUA YENOBEKOM.
lpaduyeckoe npeacTaBneHme AaHHbIX (cxembl, Tabaumubl, rpaduKkm).

Ipadbl. OCHOBHbIE NOHATUA. Bugbl rpados. OnuncaHme rpados C MOMOLLI0 MaTPUL, CMEXKHOCTU, BECOBbIX
MaTpULL, CMMCKOB CMEXHOCTU. PeleHne anroputMmnIYeckmnx 3agay, CBA3aHHbIX C aHanm3om rpados
(nocTpoeHre oNTMMaNbHOTO NYTU MEXKAY BEPLUMHAMM rpada, onpesesieHne KoMYecTBa pasanyHbIX
nyTel mexXay BepLUMHAMN OPUEHTMPOBAHHONO aLMKANYECKoro rpada).

Hepesba. BuHapHoe aepeso. [epesbs noucka. Cnocobbl 0b6xoaa gepesa. MpeactasneHune
apMdMeTUYECKMX BblpaXKeHUI B BUAe Aepesa. [JMCKPeTHbIe Urpbl ABYX UTPOKOB C NOJHOM
nHdopmaumelt. NMocTpoeHne aepesa nepebopa BapMaHTOB, ONMcaHMeE CTPATENMK UTPbl B TabNMYHON
dopme. BbINrpbILWHbIE U NPOUFPbILWHbIE MO3ULMN. BbIMTPbILWHbIE CTPATErMN.

CpeAacTBa MCKYCCTBEHHOrO MHTeAeKTa. CepBUChl MaLLMHHOMO NepeBoaa M pacno3HaBaHUA YCTHOM pedn.
KorHutueHble cepBuchl. MaeHTUdMKaLMA U NOUCK M306paXKeHWIA, pacno3HaBaHuWe auLL.
Camoobyuatomeca cuctembl. MICKYCCTBEHHbIM MHTEANIEKT B KOMMNbIOTEPHbIX Urpax. Mcnonb3oBaHue
MEeTO/A,0B UCKYCCTBEHHOIO MHTENINEKTa B 0By4aloLLMX cucTemax. Mcnonb3oBaHme MeToa08
WCKYCCTBEHHOTO MHTENNIEKTa B pOH6OTOTEXHUKE. MHTEpHET Beluen. MepcneKkTUBbl pasBuTUSA
KOMMNbIOTEPHbIX MHTENNEKTYaIbHbIX CUCTEeM. HelpoHHbIe ceTu.

ANropuTMbl U NPOrpamMmmMmmMpoBaHme

dopmanumsauma NOHATMA anropuTma. MawmHa TeropMHIra Kak YHUBepCcanbHaa MOLE/b BbIYUCNEHWUIA.
Te3snc Yépya—TblopuHra.

OueHKa C/I0XKHOCTU BbluMCNeHWI. Bpemsa paboTbl M 06bEM MCMONb3YEeMOM NAMATH, UX 3aBUCMMOCTb OT
pasmepa UCXOAHbIX AaHHbIX. OLEeHKa aCMMNTOTUYECKOM CI0KHOCTU anropuTMOB. ANropUTMbI
MONMHOMMUANbHOW CNOXKHOCTK. MepebopHble anropntmbl. MNpUmepbl PpasMYHbIX aIFOPUTMOB pPeLLIeHNA
04HOW 334,34M, KOTOPbIE UMEIOT PA3/INYHYIO CTOXKHOCTD.

Monck NpocTbiX Yncen B 3aaHHOM ManNa3oHe C NOMOLLbIO aJIF0PUTMa «peLleTo 3paTocd>eHa».
MHoropaspagHble uesible Yncna, 3agayum ,£I,!'IMHHOI‘;I apMCbMETMKM.

CnoBapw (accoumaTMBHbIe MaccKBbl, 0TObpaKkeHUs). Xaw-Tabanubl. NMocTpoeHne andaBUTHO-4ACTOTHOIO
CnoBapA ANA 3a4aHHOro TeKCTa.

CTekun. AHaNM3 NPaBUIbHOCTU CKOBOYHOIO BbipayKeHUs. BbluncieHne apupmMeTUYECKOro BbipakeHus,
3anmMcaHHoro B NocTdUKCHoOM popme.

Oqepep,m. Ucnonb3oBaHue oyepeaun anAa BpeMeHHOro XxpaHeHnA OaHHbIX.

AnropuTtmbl Ha rpadax. NocTpoeHne MUHUMaIbHOIO OCTOBHOIO AepeBa B3BELLEHHOIO CBA3HOMO
HEOPMEHTMPOBAHHOTO rpada. KonnyecTso pasnmMyHbIX NyTeN MeXay BepLUIMHAMMN OPUEHTUPOBAHHOIO
aumknmyeckoro rpada. Anropmutm eKctpol.



Hepesba. Peanvsaumns gepesa ¢ NOMOLLbIO CCbIIOYHbIX CTPYKTYP. [BOUYHbIe (BMHApHbIe) AepeBbA.
MocTpoeHue gepeBsa A4/1A 3a4aHHOIO apMMETMYECKOro BblpaKeHUs. PeKypcuBHble anroputmbl 06xoaa
Aepesa. cnonb3oBaHUe CTEKa M oyepeam ana obxoaa Aepesa.

OnHamunyeckoe NporpammMmmpoBaHme Kak MeToA, PeLleHUA 33434 C COXPaHEHMEM MPOMEKYTOUHbIX
pe3ynbTaToB. 3a4a4u, PeLIaeMble C MOMOLLbIO AMHAMUYECKOTO NPOrpamMmMmNPOBaHMSA: BblUMCIEHME
pPeKypCMBHbIX YHKUUI, NOACHET KONMYECTBA BAPMAHTOB, 33Za4M ONTUMMU3ALLUN.

MoHATME 06 06 BEKTHO-OPUEHTUPOBAHHOM MPOrpammMmnpoBaHnn. O6bEKTbI U Kaaccbl. CBOWCTBA U
meToAbl 06beKTOB. O6bEKTHO-OPUMEHTUPOBAHHbIN aHanu3. PaspaboTKa nporpamMmm Ha OCHOBE 06BbEKTHO-
OpUMEeHTMPOBaHHOro noaxoaa. MHKancynsaums, HacaeaosaHue, NoaMMmopodusm.

Cpeapl bbicTpoii pa3paboTku nporpamm. MpoekTnposaHue nHTepdeica nosbsosaTenn. McnosnbsoBaHme
rOTOBbIX YNPaBAAEMbIX 3/1eMEHTOB A8 NOCTPOEHMA MHTepdeiica.

0630p A3bIKOB NPOrPaMMMUPOBaHUA. MOHATUE O NapagMrmax NPorPaMMmUPOBaHMA.
MHdOpMaUMOHHbIe TEXHONOTMK

dT1anol KOMMNbOTEPHO-MATEMATUHECKOTO MOOENTNPOBAaHUNA: MOCTAaHOBKA 3a4a4u, pa3pa60T|<a moaenu,
TecTnpoBaHne moaenu, KOMI'IbPOTeprIﬁ 9KCNEePUMEHT, aHa/In3 pe3y/sibTaToOB MoAe/InpOoBaHUA.

OVcKkpeTnsaums npyM matemaTMyeckom MoaeIMpPoOBaHMM HEMPEPbIBHbIX Npoleccos. MogenMposaHue
ABuKeHua. MoaenvpoBaHne 6MON0OrMYEcKUX cuctem. MatemaTnyeckme MoLenn B SKOHOMMUKE.
BbluMcAnTENbHbIE SKCMEPUMEHTbI C MOAENAMM.

O6paboTKa pe3ynbTaToB 3KCNepumeHTa. MeTog HanmeHbL KX KBagpaTos. OLueHKa YNCA0BbIX
napameTpoB MOAEeNMpPYyemMbix 06 bEKTOB M NpoLLeccoB. BoccTaHOBAEHWE 3aBUCUMOCTEN NO pesyabTaTam
3KCNepuMeHTa.

BeposTHocTHble mogenn. Metoabl MoHTe-Kapso. MMuTaumMoHHoe mogenmpoBaHue. CUcTembl
MaccoBOro ob6cnyxmeaHuma.

TabanuHble (penaunoHHble) 6a3bl AaHHbIX. Tabanua — npeacTaBaeHMe ceegeHnii 06 0AHOTUMNHbIX
obbekTax. None, 3anucb. Kntou Tabaunubl. PaboTta c rotoBoit 6a30i gaHHbIX. 3anonHeHne 6a3bl AaHHbIX.
Mouck, CoOpTUPOBKa U pUNbTPaLLMA AaHHbIX. 3aNPOChl Ha BbIBOPKY AaHHbIX. 3aMpOChl C NapameTpamu.
BbluMcnsemble NosiA B 3anpocax.

MHoroTabanyHbie 6a3bl AaHHbIX. TUMbI CBA3EN MeXay Tabauuamu. BHewHMn katod. LlenoctHocTb 6a3bl
OaHHbIX. 3anpocbl K MHOroTabiMuHbIM 6a3am AaHHbIX.

NHTepHeT-npunoxeHus. NoHATUE O cepBEPHOM U KAMEHTCKOM YacTAX cakTa. TeXHOIOMMA KKANEHT —
cepsep», eé A0CTOMHCTBA U HeaocTaTKU. OcHoBbI A3bika HTML 1 KackagHbix Tabauu, ctuneii (CSS).
CueHapuu Ha s3bike JavaScript. Popmbl Ha Be6-CTpaHMLE.

PasmelleHne Beb-caliToB. Ycyra XocTuHra. 3arpyska ¢palinos Ha caur.

BBoga M306parkeHuii C UICNONb30BaHWEM PA3/IMYHbIX LMPPOBBIX YCTPOMCTB (LMppoBbIX GOoTOannapaTos U
MUKPOCKOMOB, BUAEOKamep, CKaHepPOB U APpYrux ycTpoincTs). Mpaduuecknii pegaktop. PaspelieHue.



KaapupoBaHue. UcnpasneHne nepcnekTnsbl. lMctorpamma. KoppeKkuma ypoBHel, KoppeKuma LuseTa.
ObecuBeumBaHue UBETHbIX N306paxKeHui. PeTywb. PaboTta c obnactamu. PunbTpbi.

MHorocnoiHble n3obparkeHus. Tekctosble cion. MacKa cnos. KaHanbl. CoxpaHeHue BblaeNeHHON
obnactu. MoaroToBKa UANOCTPALUA ANA Be6-calTOB. AHUMUPOBAHHbIE M306paKeHus.

BektopHas rpaduka. NMpumuTmebl. IameHeHWe nopAgKa 31eMeHTOB. BolpaBHMBaHMe, pacnpegeneHme.
lpynnuposKa. Kpusblie. DopmaTbl BEKTOPHbIX PUCYHKOB. cnonb3oBaHMe KOHTYpOB. BekTtopusauus
PacTPOBbIX N306paKEHNA.

MPUHLUMNbI NOCTPOEHUA N peaaKkTUPOBaHUA TPEXMEpPHbIX Moaeneit. CeTouHble moaenn. Matepuansi.
MoaennposaHue UCTOYHUKOB ocBeLleHuA. Kamepbl. AAUTUBHbIE TexHoorMKM (3D-npuHTepsbl). NMoHATHe
0 BUPTYa/IbHOW PeasibHOCTM U AOMNO/HEHHOMN peasibHOCTH.



NNAHUPYEMBbIE PE3Y/IbTATbI OCBOEHWMA MPOTPAMMBbI MO MUHOOPMATUKE (YT/TYB/IEHHbIN
YPOBEHb) HA YPOBHE CPEAHEIO OBLLEFO OBPA3OBAHNA

JTINYHOCTHBbIE PE3Y/IbTATHI

JIn4HOCTHbIE pe3ybTaTbl OTPaXKatoT FOTOBHOCTb M CNOCOBHOCTb 06YYatOLWMXCA PYKOBOACTBOBATLCA
cbOpMMUPOBAHHOM BHYTPEHHEM NO3MLUMNEN IMYHOCTUN, CUCTEMOM LLEHHOCTHbIX OPUEHTALUMN, NO3UTUBHbIX
BHYTPEHHUX yOEXKAEHWNIN, COOTBETCTBYIOLLMX TPAAULNOHHBIM LLEHHOCTAM POCCMIACKOTO 06LecTBa,
paclwnpeHme }KU3HEHHOTO OMbITa M OMbiTa AeATENIbHOCTM B NPOLLECCE Peann3aLnmn cpeacTsamm
y4ebHOro npegmeTa OCHOBHbIX HAaMpPaB/EHUI BOCNUTATE/IbHOW AEATE/IbHOCTHU.

B pesynbTaTe M3ydyeHUA MHPOPMATMKM Ha YpoBHe cpegHero obuiero obpasoBaHmA y obydatoleroca
6yayT chbopMMpoBaHbl Cieayolme TMYHOCTHbIE pesy/bTaTbl:

1) rPa*K4aHCKOro BOCNMUTaHUA:

OCO3HaHMe CBOUX KOHCTUTYLLMOHHDbIX NpaB n O6ﬂ3aHHOCTEﬁ, yBaXXe€HWMe 3aKOHa U npaBonopAakKa,
CO6/'HOA€HME OocCHoBOMO1aralOWMX HOpMm MH(bOpMaLl,MOHHOI'O npasa un MHd)OpMaLLMOHHOVI 6E3OI'IaCHOCTM;

rOTOBHOCTb NPOTUBOCTOATb MAE0I0MMM SKCTPEMM3IMA, HaLlMOHaAN3Ma, KCeHOHOBUM, ANCKPUMMHALNK
MO COLMaNbHbIM, PEIUTMO3HbIM, PAaCOBbIM, HaLlMOHA/IbHbIM NPU3HAaKaM B BUPTYasibHOM NPOCTPaHCTBE;

2) NaTPMOTUYECKOTO BOCMUTAHUA:

LLEHHOCTHOE OTHOLIEHMNE K UICTOPUYECKOMY Hacieaunto, AoCcTuKeHnAam Poccum B HayKe, UCKYCCTBeE,
TEXHONOIMAX, NOHUMaHWNE 3Ha4YeHUA MHd)OpMaTMKM KaK HayKun B XM3HM COBpPEMEHHOIO 06|.I.I,eCTBa,'

3) AYXOBHO-HPaBCTBEHHOIO BOCNUTAHUA:
Cd)OpMMpOBaHHOCTb HPaBCTBEHHOIO CO3HAHUA, 3TUYECKOro noseaeHuA,;

CNocobHOCTb OLEeHMNBATb CUTYaLLMIO U NPUHNMATb OCO3HAHHbIE peLlEHNA, OPUEHTUPYACb Ha MOPa/IbHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTH, B TOM YMUCNE B CeTU MIHTEpHET;

4) 3CcTEeTUYECKOro BOCNUTaHuA:
3CTETMYECKOE OTHOLLEHUE K MUPY, BKIHOYAA 3CTETUKY Hay4HOrO U TEXHNYECKOro TBOPYECTBa;

CNocobHOCTb BOCNPUHUMATD Pa3/INyHbIE BUAbI UCKYCCTBA, B TOM YMC/1e OCHOBAHHOIMO Ha MCMONb30BaHUN
MHPOPMALMNOHHbBIX TEXHONOTUIA;

5) ¢pM3nyecKkoro BocnuUTaHuA:

chopmMMpPOBaHHOCTb 340P0BOro U 6e3onacHoOro ob6pasa KMU3HM, OTBETCTBEHHOIO OTHOLWIEHMA K CBOEMY
3[10pOBbIO, B TOM YMCJIE 33 CYET cobNtoaeHUA TpeboBaHNI 6e30nacHOM 3KcnayaTaLmm CPeacTs
MHPOPMALMOHHBIX U KOMMYHUKALMOHHbIX TEXHOIOTUIA;

6) TPYAOBOro BOCNUTAHUSA:



rOTOBHOCTb K aKTUBHOM AeATeENbHOCTU TEXHOJIOTNYECKOM U cou,maanoﬁ HanpaB/1eHHOCTU, cnocobHoCTb
MHUUUNPOBATb, N1IaHUPOBATb U CAMOCTOATE/IbHO BbINOJIHATb TaKyHO AeATEe/IbHOCTb,

MHTepec K chepam NpodeccMoHasibHOM AeATe/IbHOCTH, CBA3aHHbIM C MHGOPMATUKON,
NpPOrpamMmmMmnpoBaHMEM U UHPOPMALMOHHBIMMU TEXHONOTUAMM, OCHOBAHHbBIMM Ha AOCTUNKEHMUAX HAYKM
MHPOPMATMKM N HAY4YHO-TEXHMYECKOIO NPOrpecca, yMeHue coBepllaTb 0CO3HaHHbIM Bbl6op byayLiein
npodeccun 1 peann3oBbiBaTb COBCTBEHHbIE XU3HEHHbIE NAHbI;

rOTOBHOCTb M CMOCOBHOCTL K O6pBBOBaHMIO n CaMOO6p33083HMIO Ha NPOTAXEHUN BCeM HKU3HU;
7) 3KO/10r'MYeCKoro BOCNUTaHnA:

0CO3HaHWe r106anbHOro XapaKTepa 3KON0TMYECKUX NPoBIeM 1 NyTen UX peLleHns, B TOM Yncie C
YYETOM BO3MONKHOCTEN MHPOPMALMOHHO-KOMMYHUKALMOHHbIX TEXHONOTUIA;

8) LLeHHOCTM Hay4HOro NO3HaHMA:

cPOpPMMPOBAHHOCTb MMPOBO33PEHMSA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKM,
OOCTUNKEHMAM Hay4YHO-TEXHUYECKOro Nporpecca v obLLecTBeHHOM NPaKTUKK, 3a CHET NOHUMaHUA PoaU
MHPOPMALMOHHBIX PecypcoB, MHGOPMALMOHHbIX NPOLLECCOB M MHGOPMALMNOHHbIX TEXHONOTUI B
ycnosusx umdpoBoit TpaHchopMaLMm MHOTMX chep XKM3HM COBPeMeEHHOro obLecTsa;

OCO3HaHMe UeHHOCTU Haquon AeATeNIbHOCTU, TOTOBHOCTb OCYLLECTB/IATbL MPOEKTHYIO U
ncenenoBaTeNbCRyo A4eATeNNIbHOCTb UHAMBUAYA/IbHO U B rpynne.

B npouecce fOCTUNKEHNA NMYHOCTHBIX PE3Y/IbTaTOB OCBOEHWA MPOrpammbl No MHOPMATUKE Y
06Yy4aloLLMXCA COBEPLIEHCTBYETCA SMOLMOHANbHbIA MHTEANEKT, Npeanonaralowmii cGopMmMpoBaHHOCTb:

CaMoperynpoBaHna, BKNOYAIOLLErO CAMOKOHTPO/Ib, yMEHWE MPUHNUMATb OTBETCTBEHHOCTb 3a CBOE
noeegeHue, CNoCOBHOCTb aZaNTUPOBATHLCA K IMOLMOHAbHBIM U3MEHEHUAM U MPOSABASATL TMOKOCTb,
6bITb OTKPbITHIM HOBOMY;

BHYTPEHHEWN MOTMBALUMM, BKAIOYAIOLWEN CTPEMNEHNE K AOCTUNKEHUIO LENN U YCNEXY, ONTUMM3M,
WHULMATUBHOCTb, YMEHME AeNCTBOBATb, MCXOAA M3 CBOMX BO3MOXKHOCTEN;

3MNaTMK, BKAKOYAIOLLEN CMOCOBHOCTb MOHMMAaTb IMOLMOHANbHOE COCTOHUE APYTUX, YYUTbLIBATbL €ro Npu
OCYLLLECTBNEHMM KOMMYHMKALLMM, CNOCOBHOCTb K COYYBCTBUIO U CONEPEIKMBAHMIO;

COLMANbHbIX HAaBbIKOB, BK/IOYAIOLLMX CNOCOBHOCTb BbICTPAMBaTb OTHOLIEHWUS C APYTMMU NI04bMMU,
3200TUTbCA, NPOABAATL MHTEPEC U pa3pellaTb KOHPANKTDI.

METANPEAMETHbIE PE3Y/IbTATbI

B pesynbTaTte nsyyeHns MHPOPMaTMKKU Ha YPOBHe cpeaHero obuiero obpasoBaHua y obyyatouieroca
6yayT cbopMMpoBaHbl MeTanpeameTHbIe pe3ynbTaThbl, OTPaXKeHHbIe B yHUBepPCaabHbIX y4ebHbIX
OeCTBUAX, @ UMEHHO — NO3HaBaTe IbHble YHUBEPCaAbHblE y4ebHble AeACTBUA, KOMMYHUKATUBHbIE



YHUBEPCa/ibHble yqe6Hb|e AEVICTBMH, perynatueHblie YHUBEPCa/ibHble yqe6Hb|e Ll,el)'ICTBMFI, COBMeCTHaA
AeATeNNbHOCTb.

Mo3HaBaTeNbHble yHUBepCcanbHble y4ebHble gencTBuSA

1) 6a30Bble IOrMYecKkne AencTemA:

camocToaTenlbHO GOpPMYNINPOBaTb U aKTyaansnpoBaTb Npobaemy, paccMmaTpmBaTb €€ BCECTOPOHHE;
YCTaHaB/MBaTb CYLLECTBEHHbI NPU3HAK UM OCHOBAHUA ANA CPaBHEHUSA, Knaccudukaumm n 0bobuieHus;
onpeaenaTb Lean AeATeNbHOCTU, 3a4aBaTb NapaMeTpbl U KPUTEPUN UX AOCTUNKEHUA;

BbIABNATb 3aKOHOMEPHOCTUN U NPOTUBOPEYUA B PaCCMaTPUBAEMbIX ABNEHUAX;

pa3pabatbiBaTbh NNaH pewweHus NpobaemMbl ¢ yYYETOM aHaNN3a UMEIOLLMXCA MaTePUabHBIX U
HemaTepmManbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B AeATE/IbHOCTb, OLLeHNBATb COOTBETCTBUNE PE3Y/NIbTATOB LeNAM, OUeEHNBATb PUCKU
I'IOCI'Ie,D,CTBMI?I AEeATENbHOCTU,

KOOPAOWNHNUPOBATb U BbIMO/IHATDL pa60Ty B YC/10BUAX PeEAZIbHOIO, BUPTYa/ZIbHOIO A KOM6MHMpOBaHHOI'O
B3aMMOAEI7ICTBMFI;

pa3BMBaTb KpeaTUBHOE MblLLAEHWNE NPU PELLEHMM KU3HEHHbIX Npobaem.
2) 6a3oBble nccneaoBaTenbCKMe AeNCTBUA:

BNaaeTb HaBblKaMu y‘-le6HO-VICC}1€‘LI,OBaTe}'IbCKOl\;1 n I'IpOGKTHOVI AeATeNbHOCTU, HaBblKaMW pa3pelleHnA
npo6nem, CNOCOBHOCTLIO M FOTOBHOCTbLIO K CaMOCTOATE/IbHOMY NOUCKY MEeTO40B peleHNA NPpaKTU4eCKnx
3a4ay, NPUMEHEHUIO Pa3/INYHbIX METOA0B NO3HAHWUA;

OCYLLLECTBAATL Pa3NNYHbIe BUAbI A€ATENIbHOCTM MO MNOYYEHUIO HOBOTO 3HaHWA, €ro MHTEpNpeTauuy,
npeobpasoBaHUIO U MPUMEHEHMIO B PA3/IMYHbBIX Y4E€OHbIX CUTyauuaAx, B TOM YMUC/e NPU CO34aHNK
y4ebHbIX M COLMAIbHBIX NPOEKTOB;

d)OpMVIpOBaTb Hay‘-leIVI TN MbllWNEeHUA, BNaAETb Haquon TepMMHOJ'IOI'VIeﬁ, K1H04YeBbIMU NOHATUAMU U
meTodamu;

CTaBUTb M GOPMYNNPOBATL COBCTBEHHbIE 33434 B 06pa30BaTe/IbHON AeATENIbHOCTU U HKU3HEHHbIX
CUTyaumnx;

BbIABNATL MPUUYNHHO-CEACTBEHHbIE CBA3M M aKTYaIM3MpPOBaTb 33434y, BblABUraTb rMnoTesy eé
peLleHuns, Haxo4MTb aPryMeHTbl AN A0KA3aTENbCTBA CBOMX YTBEPKAEHMWMN, 3343BaTb NApamMeTpbl 1
KpUTEPUU peLLeHus;

dHa/IM3MPOBATb NOJIy4eHHble B XOo4e pelleHnA 3a4a4n pe3yibTaTbl, KOUTUHECKUN OLLeHNUBATb UX
AO0CTOBEPHOCTb, MPOrHO3NPOBATb U3IMEHEHUNE B HOBbIX YCTOBUAX;

AaBaTb OUEHKY HOBbIM CUTYaLLlUAM, OLLEHNBATb ﬂpMOGpETéHHbIﬁ onbIT,



OCYLLECTBAATL LiesieHanpasBaeHHbI MOMUCK NepeHoca cpeacTs n cnocobos AencTena B
npodeccMoHasbHyo cpeay;

YMeTb NepeHOCUTb 3HAHUA B NO3HABATE/IbHYIO M NMPAKTUYECKY0 061aCcTU KU3HeLeaTeNbHOCTH;
YMETb MHTErpMpoBaThb 3HAHWUA U3 Pa3HbIX NpeaMeTHbIX obacTel;

Bbl4BUIraTb HOBblE NAEN, Npeasiaratb OPUrMHaJsibHble NoAxXo4bl U pelweHnA, CTaBUTb I'IpO6I'IEMbI n
3a4a4yn, Agonyckaroulme anbtepHaTUBHbIE pelleHnA.

3) paboTa c MHpopmaument:

BJa4EeTb HaBblKamm NoaydYeHns MHGOPMaLMU U3 UCTOYHUKOB PasHbIX TUMOB, CAMOCTOATENLHO
OCYLLLECTBAATb MOUCK, aHainU3, CUCTEMATM3aLUMIO M MHTepnpeTaumio MHGOPMaLMK Pa3INYHbIX BUAOB U
dopm npescTaBieHns;

C034aBaTb TEKCTbI B Pa3/IMYHbIX popmaTax C y4ETOM HazHaYeHUs MHGOPMALLMK U LieIeBOM ayaAnTOpuM,
BbI6Mpas onTUmanbHyo Gopmy NpeacTaBAeHUA U BU3yaan3aLUnm;

OLEHMBATb AOCTOBEPHOCTb, NEFTMTUMHOCTb MHOPMaLMK, €€ COOTBETCTBUE NPaBOBbIM M MOPaJIbHO-
3TUYECKMM HOPMaM;

MCNoab30BaTb cpencTBa MHOOPMALMOHHBIX M KOMMYHUKALMOHHbIX TEXHO/IOTMIA B PELUEHUN
KOTHUTUBHbIX, KOMMYHUKaTUBHbIX M OPraHM3aLMOHHbIX 3a4a4 ¢ cobntogeHnem TpeboBaHui
3ProHOMUKM, TEXHUKM HE30MaCcHOCTU, TUTMeHbI, pecypcocbeperkeHmns, NPaBOBbIX U STUYECKUX HOPM,
HOPM MHPOPMaLMOHHON 6e3onacHoCTy;

B/N1aAeTb HaBblKaMK PaCno3HaBaHWA U 3aLWLAUTbI VIH(I)OpMaLI,MM, MHCI)OpMaLI,MOHHOﬁ 6esonacHoCTH
NTNYHOCTU.

KoMMYHMKATUBHbIE YHUBEPCa/bHble yYebHble AelcTBUSA

1) obleHue:
OCYLLECTBAATL KOMMYHWKALLMM BO BCeX cHepax KU3HK;

pacno3HaBaTb HeBepba/ibHble CpeacTBa 06LEHMA, MOHMMATb 3HaYEHNE COLMaIbHbIX 3HAKOB,
pacno3HaBaTb NPeAnOCbIIKU KOHPAUKTHBIX CUTYaLMUN U CMArYaTb KOHOAUKTI;

BNALETb PA3INYHbIMM CNOCO6aMM OBLLEHMA U B3aUMOLENCTBMA, apryMeHTUPOBAHHO BECTU AMANOT,
YMETb CMArYaTb KOHGIMKTHbIE CUTYALNN;

pPa3BEPHYTO M JIOTMYHO U3NaraTb CBOK TOUYKY 3PEHUS C UCNONb30BAHMEM S3bIKOBbIX CPEACTB.
2) coBMecTHan AeATeNbHOCTb:

NOHMMATb U UCMNOJIb30BATb NPEUMYLLLECTBA KOMAHAHOM U UHAMBUAYANbHON PaboTbl;



BbI6MpaTb TEMATUKY N MeTOdbl COBMECTHbIX AeﬁCTBMﬁ C yLIéTOM 06LIJ,VIX MUHTEepecos “ BO3MOXXHOCTEMN
KaXXa0ro 4sieHa KONNeKTUBa,

NPUHUMATL Le/IM COBMECTHON AeATeNIbHOCTWU, OPraHN30BbIBaTb U KOOPAMHMPOBATL AENCTBUA NO UX
OOCTUNKEHMIO: COCTaBNATb NNAH AENCTBUIA, pacnpeaenaTb poan ¢ Y4ETOM MHEHWUI Y4aCTHUKOB,
o0bcy»aaTb pesybTaTbl COBMECTHOM pPaboThl;

OLEHMBATb KaYeCTBO CBOETO BK/IAAa M KaXKA0ro y4acTHMKA KOMaHAbl B 06K pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUSM;

npeagnaratb HoBble NPOEKTbI, OLEHNBATb naen ¢ Nno3nunnm HoOBU3HbI, OPUTUHAIBHOCTH, HpaKTMHeCKOl)lI
3HA4YNMMOCTU;

OCYLLECTBASATb MO3UTUBHOE CTPaTErMYyecKoe NoBeaeHME B Pa3/IMYHbIX CUTYaUMsAX, MPOABAATb TBOPYECTBO
1 BoobpaXkeHne, 6bITb MHULMATUBHBIM.

PerynatuBHble yHUBEpPCasibHble yuebHble AelcTBUSA

1) camoopraHusaums:

CaMOCTOATE/IbHO OCYLUECTB/IATb MO3HABATE/IbHYIO AeATE/IbHOCTb, BbIABNATL ﬂp06ﬂeMbI, CTaBuUTb U
(I)OpMynMpOBaTb cobcTBEHHbIE 3a4a4n B o6pa3OBaTeanof/’1 AeATENbHOCTU U XKU3HEHHbIX CUTYaUUNAX;

CaMOCTOATE/IbHO COCTABAATb MN/aH peLleHna Npobaembl C YYETOM MMEIOLLMXCS PECYPCOB, COOCTBEHHbIX
BO3MOXKHOCTEM U NPeanoYTeEHUN;

[aBaTb OLEHKY HOBbIM CUTYaLUAM;
pacwupATb PaMKKM y4yebHOro npeameTa Ha OCHOBE JIMYHbIX MPEANoYTeHN;

JAenaTb 0CO3HaHHbIM BbIGOP, aprymeHTUPOBaTb ero, 6paTb OTBETCTBEHHOCTL 3a PELIEHME;
OL,eHMBaTb NPUOBPETEHHbBIN OMbIT;

cnoco6cTBOBaTL POPMUPOBAHMIO U MPOABIEHUIO LIMPOKOMN 3PYANLMK B Pa3HbIX 061aCTAX 3HAHWIA,
NOCTOAHHO NOBbILWATbL CBOM 06Pa3oBaTe/IbHbIN U KY/bTYPHbIN YPOBEHD.

2) CaMOKOHTPO/b:

AaBaTb OUEeHKY HOBbIM CUTYaLLlUAM, BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb, OULEHNBATb COOTBETCTBUE

pe3y/NbTaToB LEeNAM;

BNafeTb HaBblKaMW NO3HaBaTe/IbHOW pedieKCUM KaK OCO3HAHMA COBEPLLAEMbIX AEACTBUIN U
MbIC/IUTENIbHBIX MPOLLECCOB, UX PE3Y/IbTaTOB M OCHOBAHMM, MCMONb30BATb NPUEMBI pedneKkcun ans
OLLEHKM CMTyauun, Bbibopa BEPHOIO peLleHuns;

OLLeHMBaTb PUCKM U CBOEBPEMEHHO NPUHUMATDL PELLEHMA MO UX CHUKEHWUIO;



NPUHUMATb MOTMBbI U aPrYMEHTbI APYrMX NPy aHan3e pe3ybTaToB AeATENbHOCTH.
3) npuHATKA ceba n gpyrux:

NPUHUMATL cebs, NOHMMAsA CBOU HEAOCTAaTKMN U AOCTOMHCTBA;

NPUHUMATb MOTMBbI U aPTYMEHTbI APYrMX NPW aHaIn3e pesybTaToB AeATeIbHOCTY;
NnpuW3HaBaTb CBOE NPaBOo M NPABO APYrMX Ha OWKNOKY;

pPa3BunBaTb CNocobHOCTb NOHMMATb MUP C NO3ULIUN APYroro 4esaoBeka.

MPEOMETHbIE PE3Y/IbTATbI

B npouecce nsyyeHuns Kypca MHPopmaTmKmM yriybaéHHoro yposHsa B 10 knacce obyyatowmmmca byayt
OOCTUTHYTbI CAeaylowme npeameTHble pe3ynbTaThl:

B/lageHne nNpeacTaBieHUAMMU O POAU MHDOPMALIMKM U CBA3AHHBIX C HEM NPOLECCOB B NPUPOAE, TEXHUKE
M obuecTBe, NOHATUAMWN «MHOPMALUAY, KUHPOPMALMOHHbLIN NPOLLECC», KCUCTEMAY, KKOMMOHEHTbI
CUCTEMbI», KCUCTEMHbIM 3bDEKT», K MHGOPMALMOHHAA CUCTEMAY, KCUCTEMA YNPABAEHUNY;

B/ageHVe MeToLammn Noncka MHGopmaLmm B ceT UHTepHET, YyMeHUe KPUTUYECKM OLLeHUBaATb
MHPOpPMaLMIO, NONYYEHHYIO U3 ceTU UHTEepHET;

YMeHUE XapaKTepn3oBaTb 6onblwmne AaHHble, NPUBOANTL NPUMEPbI NICTOYHUKOB UX NOSTYHEHUNA U
HanpasaeHnA NCNos1b30BaHUA, ymeHune Kl'IaCCVId)VILI,VIpOBaTb OCHOBHbIE 3a4a4YM aHa/In3a AaHHbIX
(I'IpOI'HO3MpOBaHMe, Kl'laCCM(I)MKaLI,VIﬂ, Knacrtepusauua, aHanms OTKI'IOHEHMVI), NOHUMATb
nocnenoBaTeZIbHOCTb pelweHnA 3a4a4 aHa/1n3a AaHHbIX: c60p nepBUYHbLIX AaHHbIX, OYNCTKA U OUEHKAa
KavyecCTBa OaHHbIX, Bbl60p VI/I/II'IM nocTpoeHne moaenu, npeoﬁpaaoBaHme AaHHbIX, BU3yanin3ayma
AaHHbIX, UHTEPNPETAaLUNA PE3YNbTATOB;

NMOHWMAHWME OCHOBHbIX MPUHLMMOB YCTPOMCTBA U GYHKLLMOHUPOBAHUA COBPEMEHHbIX CTaLMOHAPHbIX U
MOBUNbHbBIX KOMMbIOTEPOB, TEHAEHLMIA PAa3BUTUA KOMMbIOTEPHbIX TEXHOIOMMA;

BNafeHMe HaBblkamun paboTbl C ONepaLMoHHbIMU CUCTEMaMM, OCHOBHbBIMKW BUAAMM MPOrpamMmmMHOro
obecnevyeHna aAna peweHna yuebHbIX 3a4a4 No BbIBpaHHOM cneunannsaymu;

Hannyme NpeacTaBAeHU O KOMMbIOTEPHbLIX CETAX U UX POV B COBPEMEHHOM MUpe, 0 6a30BbIX
NPUHUMMNAX opraHn3aumm n GYHKUMOHUPOBAHUA KOMMbIOTEPHbIX ceTel, 06 06LWMX NPUHLMMIAX
pa3paboTku U GYHKLMOHNPOBAHNA UHTEPHET-NPUNOKEHUI;

NOHUMaHWe yrpo3 MHPOPMaLLMOHHOM 6e30MacHOCTH, UCNOb30BaHWE METOA0B U CPeaCcTB
NpPoOTMBOAENCTBUA 3TUM yrpo3am, cobnogeHme mep 6e3onacHoOCTU, NpeaoTBpallatoWmMX He3aKOHHOe
pacnpocTpaHeHWe NepcoHasbHbIX AaHHbIX, cObAoAeHne TpeboBaHN TEXHUKM 6e30MacHOCTU U TUTUEHbI
npu paboTe ¢ KOMMNbOTEPAMU U APYTMMU KOMMNOHEHTaMK LMGDPOBOTO OKPYKEHUSA, MOHUMaHKE
NpPaBoOBbIX OCHOB UCMOJIb30BaHUA KOMMNbIOTEPHbIX Nporpamm, 6a3 AaHHbIX U paboTbl B ceTh NIHTepHeT;



NMOHWMAHWME OCHOBHbIX MPMHLMMOB AUCKPETM3aLLMM PA3/INYHbIX BUAOB MHOOPMALMK, YMEHNE
onpenenaTe MHGOPMaLMOHHbLIN 06 BEM TEKCTOBBIX, FPadUUYECKUX U 3BYKOBbIX ZAHHbIX NPU 3a4aHHbIX
napameTpax AUCKPETU3ALNKN, YMEHUE ONPenenaTb CPeAHIO CKOPOCTb Nepeaayum AaHHbIX, OLEHNBATD
N3MeHeHMe BPEMEHW Nepeaayn npyu nsmeHeHUn MHGOPMaALNOHHOTO 06bEMA AAHHbIX U XapaKTEPUCTUK
KaHana cBA3u;

YMeHMe UCMOoNb30BaTh NPY pelleHrr 3a4a4 CBOMCTBA NO3ULMOHHOM 3anucK Yncen, anroputma
MOCTPOEHUSA 3aNnUcKn Yncna B NO3ULMOHHOM CUCTEME CHUCAEHMSA C 3a4aHHbIM OCHOBaHWEM 1 NOCTPOEHUA
yncaa No CTPOKe, CoOAEP KalLlei 3anncb 3TOro YMC/a B NO3MLMOHHOW CUCTEME CHMCNEHMA C 334aHHbIM
OCHOBaHMEM, YMeHMe BbINONHATb apudmeTUYecKne onepaumm B NO3ULMOHHbIX CUCTEMAX CYUCIEHUSA;

YMeHUE BbINOJIHATb npe06pa303aHMﬂ NNOTNYECKUNX Bblpa)KEHMf;i, MCNONb3yA 3aKOHbI anre6pb| NOoruKu,
YMeHUe CTPOUTb Iorn4yecKoe Bblpa*XeHune B LI,VI3'bIOHKTVIBHOl7I N KOHBIOHKTUBHOM HOPMa/ibHbIX d>oplv|ax
no 3a,ﬂ,aHHOﬁ Ta6/w|u,e UCTUHHOCTU, nccnegoBaTb 061acTb UCTUHHOCTU BblICKa3blBaHWA, coaepxawero
nepemeHHble, pewaTb HEC/TOXKHbIE 1orTn4YeCKne ypaBHEHUA U CUCTEMDI ypaBHeHMVI,‘

noHMMaHune 6a3oBbIX aNropUTMoB 06paboTKM YMCIOBOKN U TEKCTOBOW MHbOPMaLUK (3anNuck Yncen B
MO3ULIMOHHOM CUCTEME CHUCTIEHMA, HAXOXAEHNE BCeX NPOCTbIX YNCEN B 3aaHHOM AmManasoHe,
06paboTKa MHOropaspAAHbIX Le/blX Yncen, aHaAn3 CUMBOJIbHbIX CTPOK U APYruX), aAropuTMOB NoucKa U
COPTUPOBKU, YMEHUE ONpeaensaTh CI0MKHOCTb U3yYaemMblX B Kypce 6a3oBbIX aropUTMoB
(cymmunpoBaHMe 3n1eMeHTOB MaccuBa, COPTMPOBKA Maccmnea, nepebopHble afiropUTMbl, ABOUYHbIN
NOWCK) M NPUBOAUTL MPUMEPbI HECKONbKUX aArOPUTMOB Pa3HOM CNOXKHOCTU ANA peleHma 04HOM
3a4auu;

B/lafeHne YHUBEPCabHbIM A3bIKOM NPOrpamMmMpPOBaHMA BbICOKOTO ypoBHA (Python, Java, C++, CH),
npeacTasneHnaAMM o 6a30BbIX TUNAX AAHHBIX U CTPYKTYPaX AaHHbIX, YMEHWE UCMO/1b30BaTb OCHOBHbIE
yNpaBAAoLLMe KOHCTPYKLMN, YMEHWE OCYLLECTBATb aHaM3 NPea/oKeHHOW NPOrpaMmbl: onpeaenaTtb
pe3ynbTaTbl PaboTbl NPOrpaMmmbl NPU 3aZaHHbIX UCXOLAHbIX AAHHbIX, ONPEeAEenaTb, NPU KaKMUX UCXOLHbIX
JAHHbIX BO3MOXHO NOsy4eHne YKasaHHbIX pe3y/bTaToB, BbIABAATbL JaHHbIE, KOTOPble MOTYT NPUBECTU K
owmnbke B paboTe nporpammbl, PopMyaNpPoBaTb NPEeaNOXKEHUA NO YAYYLIEHMIO MPOFPAaMMHOIO KOAa;

YMeHUe Co34aBaTb CTPYKTYPUPOBaAHHbIE TEKCTOBbIE AOKYMEHTbI U AEMOHCTPALUNOHHbIE MaTepHasbl C
NCNo/sIb30BaHMEM BO3MOKHOCTEN COBPEMEHHDbIX MPOrpamMmHbIX CPpeacTs U 061auHbIX cepBucos,

YMEeHMe NCMO0/Ib30BaTb 3N1EKTPOHHbIE TabanLbl A4NA aHaNM3a, NpeacTaBaeHnsa U 06paboTKM AaHHbIX
(BKNtOYAs BbIUUC/IEHME CYMMDbI, CpeaHero apudmeTMyeckoro, HaMbONbLIErO U HAMMEHbLIErO 3HAYEHUN,
pellueHne ypaBHEeHUI, BbIBOp ONTUMaJIbHOrO peLleHns, Nnoadop AMHUM TPEHAA, PeLleHne 3aaa4
NPOrHO3npoBaHus).

B npouecce n3yyeHus Kypca MHGOPMaTUKKM yrnybaéHHoro ypoBHs B 11 Knacce obydatowmmuca byayT
OOCTUTHYTHI ciedyowme npegMeTHble pesyabTaTbl:

YMeHMe CTPOUTb HEPaBHOMEPHbIE KOApbl, AOMNYCKalolMe 04HO3HaYHoe AeKoAMpoBaHMe CoobLLeHN
(npeduKcHble KoApl), UCNOIb30BaTh NPOCTENMLLNE KOAbl, KOTOPbIE NO3BO/IAT 06HaPYKMBATb U
MCNpaBAaTb OWMBKN NpU Nepeaaye AaHHbIX, CTPOUTbL Kog, 0becneymBatlolmnin HAaMMEHbLLYIO BO3MOXHYIO
CPeaHIo AIMHY cOObLEHMA NPU N3BECTHOW YacToTe CUMBO/IOB, NMOACHATL NPUHLMMNbLI PaboTbl MPOCTbIX
aNroOpPUTMOB CXaTUA AAHHbIX;



YMeHWe peLaTb anropuTMmMYecKkme 3a43a4m, CBA3aHHbIE C aHaIM30M rpadoB (3a4a4M NOCTPOEHUS
ONTMMa/IbHOTO NYTU MEXKAY BepLUMHAMU rpada, onpeaeneHmns KoMYecTsa pas/iMyHbIX MyTen mexay
BEPLUMHAMM OPUEHTMPOBAHHOTO aLMKAMYECKOro rpada), yMeHne MCnoib3oBaTb AepeBbsA NPU aHaAn3e U
NMOCTPOEHUM KOLO0B U 411 NPeAcTaBieHUA apuPMETUYECKUX BbIPAXKEHUI, NPU peLleHMr 33434 NOMCKa U
COPTUPOBKM, YMEHUE CTPOUTb AEPEBO UrPbl NO 33AaHHOMY aNropuTMmy, paspabatbiBaTb N 060CHOBLIBATb
BbIMIPbILLHYO CTPATETUIO UTPbI;

yMeHue paspabatbiBaTb M pPeanM30BbIBaThL B BUAE Nporpamm 6a3oBble anropuTmsl, ymeHue
MCNO/Ib30BaThb B NPOrpamMmmax AaHHble Pas3/iMYHbIX TUMOB C YYETOM OrPaHUYEHNI Ha AManasoH Ux
BO3MOMKHbIX 3HAYEHUI, NPUMEHATbL NPU PELEHUN 33434 CTPYKTYPbI AaHHbIX (CMUCKKU, CNOBAPU, CTEKM,
ovyepeam, AepeBba), MCNOAb30BaTb 6a30Bble Onepaunn Co CTPYKTYPaMM AaHHbIX, MPUMEHATb
CTaHAapTHble 1 COBCTBEHHbIE NOANPOrpamMmmbl A1 06paboTKM YMCAOBbIX AAaHHbIX U CUMBOJIbHbIX CTPOK,
MCnoab30BaThb NpKU paspaboTke Nporpamm 6MBANOTEKM NOANPOrPaMM, 3HATb GYHKLMOHANbHbIE
BO3MOKHOCTU MHCTPYMEHTA/IbHbIX CPeACTB cpeapbl pa3paboTKM, ymeHMe UCMoAb30BaTh CPeACTBa

OT/IaZ KM MPOrpamm B cpese NporpaMMUPOBaHNA, yMEeHUe AOKYMEHTUPOBATL MPOrPammbl;

yMeHune co3aaBaTtb Be6-CTpa HWUbI;

BNafleHMe OCHOBHbIMM CBeAeHUAMM 0 6a3ax AaHHbIX, UX CTPYKTYPE, CpeacTBax co3aaHua u paboTsl ¢
HUMU, YMEHMe UCNo/1b30BaTb TabandHble (pensaumoHHble) 6a3bl AaHHbIX (COCTaBAATb 3anpockl B 6a3ax
[JAHHbIX, BbIMOJIHATb COPTUPOBKY M NMOUCK 3anuceit B 6a3e gaHHbIX, HANOHATb pa3paboTaHHyo ba3y
OaHHbIX) U CNPaBOYHbIE CUCTEMDI;

YMeHME UCMONb30BaTb KOMMbIOTEPHO-MaTEMATUYECKME MOAENMN A1A aHaNN3a OO6BEKTOB M NPOLLECCOB:
bopMyMpoBaTh Lesib MOAENMPOBAHUSA, BbIMONHATL aHaIM3 Pe3y/IbTaToB, NOYYEHHbIX B XO4€
MOAENMPOBAHUA, OLLEHMBATb COOTBETCTBUE MOLENN MOLENNPYEMOMY OOBEKTY UM NpoLLeccy,
NpeAcTaBAsTb pPe3y/bTaTbl MOAE/IMPOBAHMA B HAFNALHOM BUAE;

YMeHMWe opraHnU30BbIBaTb IMYHOE MHPOPMALMOHHOE NPOCTPAHCTBO C UCMO/b30BAaHNEM PA3MYHbIX
CPeacTB LMPPOBbIX TEXHONOMMIM, MOHUMaHME BO3MOXKHOCTEN LLMPPOBbIX CEPBUCOB FOCYAAPCTBEHHbIX
ycnyr, umdposbix 0bpasoBaTesIbHbIX CEPBUCOB;

NOHMMaHWE OCHOBHbIX MPUHLMMOB PaboTbl, BO3MOXKHOCTEN M OrpaHUYeHNs NPUMEHEHNA TEXHONOTUIA
WCKYCCTBEHHOrO MHTENNEKTa B Pa3/INUHbIX 06/1acTAX, HaiuMe NpeacTaBAeHU 0 Kpyre pelaemblx 3a4a4
MaLIMHHOTo 06y4YeHus (pacno3HaBaHuA, KnaccudUKaL MM U NPOrHO3UPOBAHWA) Ha/iMuMe NPeaCcTaBAeHNi
06 MCNONb30BaHUMN MHPOPMALMOHHBIX TEXHONOTUIA B Pa3aNYHbIX NPOdEeccMoHanbHbIX chepax.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC
Kommecrso uacos INeKTpoHHbIe (undposble)

Ne n/n HanmeHoBaHMe pa3aenos 1 Tem NPOrpammbl KOHTPObHbIE MpakTMdeckme obpasoBatesibHble
Beero paboTbl paboTbl pecypeb!

Pasgen 1. Undposan rpamoTHOCTb

11 KomnbtoTep - yHMBEpCanbHOE YyCTPOWUCTBO 6

06paboTKKN AaHHbIX

1.2 MporpammHoe obecneyeHme 6

13 KomnbloTepHble ceTn 5

1.4 NHdopmaumnoHHaa 6e3onacHoOCTb 7 2

UTtoro no pasgeny 24

Paspen 2. TeopeTuyeckme oCHOBbI MHPOPMATUKM

2.1 MpeactaBneHne HGopmMauUnm B KOMMboTepE 19 2

2.2 OcHoBbl anrebpbl 1OTUKK 14 1

2.3 KomnbtoTepHan apupmeTmka 7 1

UTtoro no pasgeny 40




Paspen 3. Airopnutmbl M NporpammmnpoBaHme

3.1 BeeaeHue B nporpammmpoBaHme 16 0.5
3.2 BcnomoraTenbHble anropuTmbl 8 2
3.3 YucneHHble meToabl 5 3
3.4 Anroputmbl 06paboTKM CUMBOJIbHbIX AaHHbIX 5 1
3.5 Anroputmbl 06paboTKM MaccnBoB 10 3.5
Utoro no paspeny 44

Paspen 4. UHPopMaLMOHHbBIE TEXHONOTUN

4.1 Ob6paboTKa TEKCTOBbIX 4OKYMEHTOB 6 2.5
4.2 AHanun3 aaHHbIX 8 3
UTtoro no pasgeny 14

PesepBHOe Bpemsa 14

OBLLEE KOJTMYECTBO YACOB MO NMPOTPAMME 136 21.5




11 KNACC

Konnuyectso vacos

DNeKTPOHHble (LndpoBble)

No H
n/n anuMeHOoBaHWe Pa3aenoB 1 TeM MPOrpammbl ; KOHTPONbHblE MpakTiueckue obpasoBaTesibHble
cero
paboTbl paboTbl Pecypcb!

Paspen 1. TeopeTuyeckme oCHOBbI MHPOPMATUKM
1.1 NHopmauma n MHGopMaLMOHHbIE NPOLLECCHI 10 2.5
1.2 MoaenuposaHue 8 2
UTtoro no pasgeny 18
Pasgen 2. AnropuTmbl U NpOrpammMmupoBaHme
2.1 D/1eMeHTbl TeOpUM aNTOPUTMOB 6 1
2.2 ANropuTMbI U CTPYKTYPbI AaHHbIX 28 10

OcHOBbI 06EKTHO-OPUEHTUPOBAHHOTO
23 16 4.5

NpOrpaMmmMunpoBaHus
UTtoro no pasgeny 50
Pasgen 3. NHboOpmaLMOHHbIE TEXHONOTUM

KomnbloTepHo-maTemaTuyeckoe
3.1 8 2

moaennposaHue




3.2 ba3bl AaHHbIX 10 4
3.3 Beb-caliTbl 14 4
3.4 KomnbtoTepHasna rpadumka 8 3.5
3.5 3D-mogennposaHme 8 3
Utoro no paspeny 48

PesepBHOe Bpems 20

OBLLEE KOJTMYECTBO YACOB MO NMPOTPAMME 136 36.5







MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
Konunuectso yacos DNIeKTPOHHble
OaTa umdposbie
Ne n/n | Tema ypoka
Beero KoHTponbHble MpakTuyeckune n3y4yeHun obpa3soBaTesibHble
paboThbl paboTbl pecypcbl
TpeboBaHMA TEXHUKM HE30MaCHOCTUN U TMITUEHDI
1 npu paboTe ¢ KOMNbOTEPAMMU U APYTMMU 1
KOMMOHEHTaMM1 LMPPOBOro OKpyKeEHMA
5 MPUHLMMbI PaboTbl KOMNBLIOTEPOB U L
KOMMbIOTEPHbIX CUCTEM
3 O6MeH faHHbIMW C MOMOLLbIO LIWH. 1
KoHTponnepbl BHELWHUX YCTPOMICTB
4 ABTOMaTUYECKOE BbINOJIHEHME NPOrPaMMbl 1
npoueccopom
OnepaTtrBHasA, NOCTOAHHAA U A,O/NTOBPEMEHHASA
5 namaATb. KOHTpoAepbl BHELWHMX YCTPOMCTB. 1
Mpamoit 4OCTYN K NamATK
6 CoBpemeHHble KOMMbOTEePHblE TEXHONOMUN 1
MporpammHoe obecneyeHne KOMNbIOTEPOB,
7 1

KOMMbIOTEPHBIX CUCTEM U MOBUBbHbIX
YCTPOWCTB




CuctemHoe nporpammHoe obecneyeHue.

8
OnepauyMoHHble cucTembl

9 YTuautbl. [jpaiiBepbl ycTponcTs. MapannenoHoe
nporpaMmmMmunpoBaHue

10 NHcTannauma n gemHcTannauma nporpammHoro
obecneyeHusn
daiinosble cuctembl. MPUHLUNBI pasmeLLeHNA K

11 MMeHoBaHUA $alioB B 40JATOBPEMEHHOM
namatn. LWabnoHbl Ana onncanma rpynn ¢annos
3aKkoHoaaTenbcTBO Poccuinickot Pepepaunm B

12 ob6nacTu nporpammHoro obecneyeHua u
JAHHbIX
MPUHLMMBI NOCTPOEHMNA U annapaTHble

13 KOMMOHEHTbI KOMMbIOTEPHbIX ceTen. CeTeBble
NPOTOKO/IbI

14 CeTb NHTepHeT

15 PasgeneHue IP-ceTm Ha noaceTv C NMOMOLLbHO
MacoK noaceten

16 CeTeBoe agMMHUCTPMPOBAHME
Buabl geatenbHoctn B cetn MHTepHeT. CepBuUChI

17 UHTepHeTa. [ocyaapCcTBEHHbIE SNEKTPOHHbIE

CEePBUCHI U yCaIyru




18 NHbopmaumoHHas 6e3onacHoCTb

19 BpenoHocHble nporpammHoe obecneveHune u
meToAabl 60pbbbl C HUM

20 MpaKTuyecKkas pabota no Teme "AHTUBMPYCHbIE
nporpammsbl"
OpraHu13auma AMYHOTO apxnBa MHPOPMaLLUN.

21 PesepBHOe KonupoBaHue. MapoabHaa 3awmTa
apxuBa

22 LWWndposaHMe gaHHbIX

23 Anropntm wndpposaHua RSA. CteraHorpadua

" MpaKTuyecKkas pabota no teme "LLndposaHune
AaHHbIX"
NHbopmauns, faHHbIE U 3HAHUA.

25 NHbOopMaLMOHHbIe NpoLecchl B NPUpPOoAE,
TEXHUKe U obLiecTBe
HenpepblBHbIE M ANCKPETHbIE BEINYMHBI U
curHanbl. HeobxoaMmocTb ANCKpeTM3aumnm

26 MHbOPMaLUK, NpeaHa3HaYeHHON AnA
XpaHeHUs, nepeaaum n ob6paboTkM B LMPPOBbLIX
cucTemax
JBonyHoe KogmpoBaHue. PaBHOMepHbIe U

27

HepaBHOMepPHble Kogbl. [lekognpoBaHue
CO0bLEHNM, 3anNnUcaHHbIX C MOMOLLbIO




HEepPaBHOMEPHbIX KO40B

Ycnosue daHo. nOCTpOEHMe OAHO3Ha4yHO

28 OeKoaMpyeMbIX KOA0B C MOMOLLbIO AepeBa.
lpad An. A. Mapkosa
EAVHMLbI NI3MepPeHNA KoanyecTsa

29 nHbopmaumnun. AndaBUTHBIN NOAXO0L K OLEHKe
Ko/in4yecTBa MHboOpMaLmMn

30 Cnctembl cumcneHus

31 MepeBopa umcen u3 04HON CUCTEMbI CHUCNEHMA B
apyryto
[Boun4yHan, BoCbMmepuyHaa n

32 WeCcTHagLuaTepuYHaa CMCTEMbl CYMCNEHUA,
CBA3b MeXAY HUMMU
[BOWYHaA, BOCbMepUYHan n

33 LwecTHaaLaTepuyHaa cCMCTeMbl CHUCEHMSA,
CBA3b MeXAY HUMMU
[BONYHAA, BOCbMepPUYHana n

34 WecTHagUuaTepUYHaa CUCTEMbI CYMCNEHUA,
CBA3b MeXAY HUMMU

3c ApudmeTryeckme onepaumm B NO3ULMOHHbIX
CUCTEMAX CYMCNIEHUA

36

TpounyHana ypaBHOBeLLIEHHasA CUCTEMA




cyncneHuma

37 [JBOWNYHO-AeCATUYHAA CUCTEMA CUUCNEHNA

38 KoanpoBaHue TeKcToB

39 PacTpoBoe KognpoBaHue U306parkeHn

40 MpakTnyeckasa pabota no Teme "[uckpeTmsauums
rpaduyeckomn nHbopmaumn"
LiseToBble mogenn. BekTopHoe KogMpoBaHue.

41 dopmaTbl dpaiinos. TpéxmepHas rpaduka.
®pakTanbHan rpadmKa
KoguposaHue 3ByKa. OLeHKa

42 MHPOPMALMOHHOTO 06bEMA 3BYKOBbIX AAHHbIX
Npw 3aZ,@aHHbIX YacTOTe ANCKPETU3ALUN U
pa3pAgHOCTU KOAMPOBaHMA

43 MpaKTnuyeckas pabota no teme "AnckpetTmsaums
3BYKOBOW MHpopmaLumn"

44 OcHoBbl anrebpbl IOrMKK

45 JNornueckue onepauumn. Tabanubl UICTUHHOCTH
JNlornyeckue BoipaxkeHus. Jlornyeckme

46 ToXAecTBa. [JoKa3aTesibCTBO /IOMMYECKMX

TOXAECTB C NOMOLbIO Ta6l'll/1LI| NUCTUHHOCTU




MpakTnyeckasn pabota no Teme «MocTpoeHue un

47 aHanm3 TabanL, UCTUHHOCTM B TaBAMYHOM
npoueccope»

48 Jlornyeckue onepaumm n onepauunm Hag,
MHOeCcTBaMu

49 JNlornyeckue onepauunum 1 onepaumm Hag
MHOeCcTBaMu

50 3aKoHbl anrebpbl NOrMKK. IKBMBANEHTHbIE
npeobpa3oBaHMA IOrMYECKUX BblpaXKeHU

51 Jlornyeckune ypaBHEHUA U CUCTEMbI YPaBHEHUI
JNornyeckune GpyHKLMN. 3aBUCUMOCTb

52 KO/IMYECTBA BO3MOMKHbIX IOTMYECKUX GYHKLMI
OT KONnYecTBa aprymeHToB. [1osiHble cucTemsl
NIOrnYecknx GyHKLUMN
KaHoHMYecKkme GopmMbl 1OTMYECKUX BbIPaXKEHUN.
CoBeplueHHble AN3bIOHKTUBHbIE U

53 KOHBIOHKTUBHbIE HOPMAaJibHble GOpPMbl,
a/IrOPUTMbI UX NOCTPOEHUA No Tabanue
WUCTUHHOCTU

54 Jlornyeckue anemeHTbl B COCTaBe KOMMbIOTEpPa

55 Tpurrep. Cymmartop. MHoropaspagHbin

cymmarop




56

MocTpoeHue cXem Ha NOTMYECKUX S1eMeHTax.
3anncb NOrMHYECKOro BbipaxkeHMA No
NIorMyecKkom cxeme

57

MVIKpOCXGMbI N TEeXHO/I0NMA NX Npon3sBoacTBa

58

MpeacrasneHue Lenbix YNCEN B NAMATH
KomMnbtoTepa. OrpaHNYEeHHOCTb AMana3oHa
4yucen Npu orpaHNYeHNN KOAMYecTBa Paspaa0s.
MepenonHeHWe paspsaHON CETKU

59

Be33HaKoBble M 3HaKOBble JaHHble. 3HAKOBbIM
6uT. [1BOMYHbIN A0NONAHUTENBHbIN KOA,
oTpuLUaTeNbHbIX Yncen

60

MobuToBble NOrMYecKme onepauum.
Nornyeckuii, apudMeTUYECKNIA U UMKANYECKUIA
cAaBUTK

61

LWndposaHmMe c nomoLLbio No6UTOBOM
onepauun «mckarovatowee UIN»

62

MNpeacrtaBneHue n xpaHeHMe B NaMATH
KOMNbIOTEPA BEWECTBEHHbIX YNCEN

63

BbinonHeHMe onepawuii C BeLLecTBEHHbIMK
yncnamu, HakonaeHue owmnboK npu
BbIYMC/IEHUAX

64

MpaKkTnyeckasa pabota no teme «M3yyeHue
nopaspaAHOro MaWwmnHHOIo NpeAcTasAeHUs




uenbixX n BeweCTBeHHbIX Yucen»

65 AHann3 anropnMtmos
JTanbl pelweHns 33434 Ha KOMNblOTepe.

66 NHCTpymeHTanbHble cpencTsa: TPaHCAATOP,
OT/NIafuUK, NPOPUANPOBLLMK
Cpega nporpammupoBaHua. Komnuaaumna n

67 MHTepnpeTauua nporpamm. BupTtyanbHbie
MalLMHbl. MHTerpupoBaHHas cpega pa3paboTku

68 MeTtoabl OTAa4KM Nporpamm

69 Tunbl nepeMeHHbIX B A3bIKe
NpPOrpaMmmMmunpoBaHus

70 O6paboTKa uenbix yncen

71 O6paboTKa BelLeCTBEHHbIX Yncen

72 CnyyaiHble 1 nceBaocayyanHble Ymcna

73 BeTtBneHunA. CNoxHble ycnosuma

74 LnKnbl c ycnosmem

75 Luknbl no nepemeHHoM. BsaumosameHAeMoCTb
Pa3/INYHbIX BUA0B LMKNOB

- O6paboTKa HaTypaibHbIX YNCES C

ncnonb3oBaHem UNKNOB




HaxoxgeHune Bcex NPOCTbIX YNcen B 3agaHHOM

77 AunanasoHe MpakTuyeckan paboTa no Teme 0.5
«PelieHne 3aga4y meTogom nepebopa»
78 NHBapmaHT uukna
79 JokymeHTUpoOBaHMe Nporpamm
80 O6paboTKa AaHHbIX, XpaHALMXCA B pannax
81 PasbueHune 3a0a4n Ha Nnoa3agaumn
Ncnonb3oBaHMe cTaHAAPTHON 6BUBANOTEKM
82 A3blKa NporpammmnpoBaHuns. NoakatoueHme
6MbAMOTEK NOANPOrPaMM CTOPOHHUX
npoussoauTenen
83 Moanporpammbl (Npoueaypbl  GyHKLMN)
84 Moanporpammbl (Npoueaypbl n GyHKLMN)
g5 MpakTnyeckasa pabota no teme "Pa3paboTka 1
noanporpamm"
Pekypcus. PekypcmnBHble 06beKTbl (ppaKTansbl).
36 PeKkypcuBHble npoueaypbl U GyHKLUN.
Mcnonb3oBaHWe cTeKa 419 opraHmMsaunm
PEKYPCUBHbIX BbI3OBOB
g7 MpaKtuyecKkas pabota no Teme "PeKypcuBHblE 1

nognporpammbl”




88 MoZaynbHbI NPUHLMM NOCTPOEHMA NPOrpamm

89 YucneHHble meToabl

90 MpakTnyeckasa pabota no Teme «4mcneHHoe
pelleHne ypaBHeHUN»

91 Mcnonb3oBaHWe ANCKpeTM3aLumm B
BbIYMCNUTENBHbIX 3a4a4ax
MpaKtuyeckas pabota no teme

92 «MNpnbanKEHHOE BblYMCAEHME AIUH KPUBBIX U
naowaaen puryp»

93 MpakTnyeckan pabota no Teme «Mounck
MaKkcumyma (MUHUMYMa) GYHKLMNY
O6paboTKa CMMBOJIbHbIX AAHHbIX. AIFOPUTMbI

94 06pabOTKN CMMBOIbHbIX CTPOK: NOACYET
KO/MYeCTBa NOABNAEHNIN CMMBOJ1a B CTPOKE
AnropuTmbl 06pabOTKM CUMBOJ/IbHBIX CTPOK:

95 pa3bueHue cTPoKM Ha cnoBa no npobenbHbIM
CMMBOJIAM
AnropuTmbl 06paboTKM CUMBO/IBHBIX CTPOK:

96 NMOWUCK NOACTPOKN BHYTPWU AAHHOW CTPOKM;
3aMeHa HalZeHHOM NOACTPOKM Ha ApYryto
CTPOKY

97 MpaKTuyecKkas pabota no teme "Ob6paboTKa

CTPOK C UCNONb30BaHUEM PYHKLUMMN




CTaHZapTHOM 6MBANOTEKM A3bIKA
nporpammmnpoBaHuma”

98

leHepaumA cnos B 3aJaHHOM a/'ld)aBMTe

99

MaccuBbl M Nocief0BaTENbHOCTU YNCEN.
MpaKktnuyeckas pabota no Teme "3anonHeHune
maccma"

0.5

100

0606LWEHHbIE XapaKTEPUCTUKM MacCMBa

101

JINHENHbIN NOUCK 334aHHOTO 3HAYEHUSA B
maccuse. MNpakTuyeckas paboTta no teme
"JINHelHbIN NOUCK 3a4aHHOI0 3HAYEHUA B
maccuse"

0.5

102

MpaKtuyeckas pabota no teme "Mounck
MWUHMMaNbHOrO (MaKCMManbHOro) 3lemeHTa B
yncnosom maccuse"”

103

CopTmpoBKa ogHoOMepHOro maccuea. lNpoctole
MeToAbl COPTUPOBKMU. MpakTuieckan paboTa no
Teme "lpocTble meToabl COPTUPOBKM Maccmaa"

0.5

104

CopTupoBKa cansHueM. bbicTpas copTnpoBKa
maccusa (anroputm QuickSort). MpakTuyeckas
paboTa no Teme "BbiCTpas COPTUPOBKA
maccmsa"

0.5

105

[BONYHbIN NOUCK B OTCOPTMPOBAHHOM MaccUBe.

MpaKtuyeckas pabota no teme "[1BOMYHbIN

0.5




nouck"

106 [BymepHble MmaccuBbl (MaTpULLbl)

107 Anroputmbl 06paboTKN MaTpuLy,

108 PeweHwe 3aga4 aHanu3a AaHHbIX

109 CpeacTBa TEKCTOBOrO npoLeccopa

110 KomnbloTepHaa BEPCTKA TEKCTa

111 MpakTnyeckasa pabota no teme "BépcTKa 1
JOKYMEHTOB C MaTeMaTUYeCKUMU dopmynamn"

112 NHCTpyMeHTbI peLeH3npoBaHuA

113 MpakTnyeckan pabota no tTeme 1
"MHorocTpaHu4yHble 4OKYMEHTbI"
O6nayHble cepsucol. KonnektmeHas pabota ¢

114 AOKymeHTamu. MpakTnyeckaa paboTa no Teme 0.5
"KonnektnsHas pabota ¢ goKymeHTamn"

115 AHanus gaHHbIX. boablwme gaHHble

116 MalwmrHHoe obyyeHne

117 AHanN3 JaHHbIX C MOMOLLbIO 3/IEKTPOHHbIX
Tabauy,

118 1

MpakTnyeckasa pabota no Teme "AHanum3 AaHHbIX




C MOMOLLbIO 3NEKTPOHHbIX Tabauny"

MocTpoeHue rpadrKos PyHKUMI. MpaKTUYecKan
paboTa no Teme "HarnsgHoe npeacraBneHue

119 pe3ynbTaToB CTaTUCTMYECKO 06paboTKu 0.5
OaHHbIX B BUAEe AnarpaMm cpeacrtsamu
peaaKkTopa 3/1eKTPOHHbIX Tabamy,"

190 NnHnn TpeHaa. MNpaKkTnuyeckas paboTta no teme 05
"Moabop NMHUK TpeHaa, NPOrHo3npoBaHue" '
Moabop napametpa. MNpakTnyeckana pabota no

121 Teme "YncneHHoe pelleHne ypaBHEHUI C 0.5
nomolupbto nogbopa napameTpa"
ONTMMM3aLMA KaK MOUCK HanNy4dLLero pelleHus

127 B 3aZaHHbIX ycioBusax. NpakTnyeckasa pabota no 05
Teme "PelleHne 33434 oNTMMM3aLMK C '
NOMOLLbIO 3/IEKTPOHHbIX TabnL"

123 Pe3epBHOe Bpems

124 Pe3epBHOe BpemA

125 PesepBHOe Bpema

126 Pe3epBHOe BpemA

127 PesepBHOe Bpema

128 PesepBHOe BpemA




129 PesepBHOe BpemA 1
130 PesepBHOe BpemA 1
131 PesepBHOe Bpems 1
132 PesepBHOe Bpems 1
133 PesepBHOe Bpems 1
134 PesepBHOe Bpems 1
135 PesepBHOe Bpemsa 1
136 PesepBHOe Bpemsa 1
OBLWEE KOJIMYECTBO HYACOB MO NMPOrPAMME 136 21.5




11 KNACC

Konnyectso 4acos

DNIeKTPOHHbIe

[HaTa umdposbie
Ne n/n | Tema ypoka
Beero KoHTponbHble MpakTnyeckme n3yyeHun obpa3soBaTesibHble
paboThbl paboTbl pecypcbl

1 Konnuectso nHpopmauum 1
2 ANropUTMbI CXATUA SAHHbIX 1
3 Anropntm XapdmaHa 1
4 MpaKTnyeckas paboTta no Teme "CxaTve AaHHbIX 1 1

c nomoupbto anroputma Xaddpmana"
5 Anroputm LZW 1

ANFOPUTMbI CXKaTWA AaHHbIX C NOTEPAMM.
6 MpakTnyeckana pabota no Teme "Cxkatue gaHHbIX | 1 0.5

c notepamu (anropmutmsl JPEG, MP3)"
7 CKopocTb Nnepeaayun AaHHbIX 1
8 MomexoycTonymBble KOAb! 1
9 MpakTnyeckan paboTta no Teme 1 1

"MomexoycTonumnsbie Kogbl"
10 Cuctembl. KOMNOHEHTbI CUCTEMbI U UX 1

B3aumogencremne. CUCTEMHbIN 3 deKT.




YnpaBneHue Kak MHPOPMaLMOHHbIN npoLiecc.
Ob6paTHasn cBA3b

11 Mogenu n mogennposaHue

12 lpadubl

13 PelwweHune 3aga4 c nomolbto rpados

14 Lepesba

15 OcHoBbI TEOPUN UTP
MpaKTnyeckas pabota no teme "Mownck

16 BbIMIPbILHOW CTPATErMm B Urpe ¢ NOJHOM
nHpopmaumen”

17 CpeAacTtBa MCKYCCTBEHHOTO MHTENJIEKTA

18 MpakTnyeckana pabota no Teme "Cpeacrsa
NCKYCCTBEHHOTO MHTENNEKTa"
®dopmanmsaumna noHATMA anropmtma. MawmHa

19 TblOpUHIra Kak yHuBepcasbHasa moaenb
BbluncaeHui. Teanc Yépuya—TblopuHra

20 MpakTnyeckana pabota no Teme "CocrasieHne
NPOCTOM NPOrpammbl 4158 MaWKUHbLI TbtopuHra"

21 MawwHa Nocta

22 HopmanbHbie anropudmbl MapKosa




AI'IFOpI/ITMM‘-IeCKM Hepa3pewunmbie 3aga4u.

23 3agava octaHoBa. HEBO3MOKHOCTb
aBTOMATMYECKOM OTNaAKM NPOrpamMmm

24 CNnoXHOCTb BblMUCAEHUN

55 MoWCK NPOCTbIX YMCEN B 3343aHHOM AManasoHe C
MOMOLLbIO a/ITOPUTMA «peLleTo dpaTtocdeHa»

26 MpaKTnyeckas paboTta no Teme "MoMUCK NPOCTbIX
yucen B 3aaHHOM AManasoHe"

57 MHoropaspsaHble Lesble Ynucna, 3agaum
OJIMHHOM apndPpMeTUKM

»8 MpakTnyeckas paboTta no teme "Peannsayms
BbIYMCNEHUI C MHOrOpaspAAHbIMKU Yucnamm"
CnoBapu (accoumaTMBHblE MacCuUBbl,

29 oTobpaxKeHus). Xaw-tabaumubl. MocTpoeHune
an$aBUTHO-YaCTOTHOrO C/I0BapA A/1A 334aHHOTO
TeKcTa
MpaKTnyeckas paboTa no teme "MocTpoeHune

30 andaBUTHO-YaCTOTHOrO C/I0BapPA A/1A 3343aHHOTIO
TekcTa"
AHanuM3 TEKCTa Ha ecTecTBEHHOM fA3blKe.

31 BblaeneHue nocnenoBaTenbHOCTEN NO WabAoHY.

PerynapHble BbipaxKeHUn. YacTOTHbIN aHanms




32

MpaKTnyeckas paboTta no Teme "AHanns TeKcTa
Ha ecTecTBEHHOM fi3blKe"

33

CTekn. AHanM3 NpaBUAbLHOCTU CKOBOYHOrO
BblpaXKeHus

34

BbluncneHne apubMeTUYECKOro BbIpaXKeHUs,
3anMcaHHOro B NocTdUKCcHoM popme

35

MpaKTnyeckas paboTa no teme "BbluncieHne
apMPMETUYECKOTO BblPasKeHUA, 3aNmncaHHoro B
noctpuKkcHom popme"

36

Ouepegun. Ucnonb3oBaHue ovepeam ona
BPEMEHHOTO XpPaHeHUA AaHHbIX

37

MpaKTnyeckas paboTa no teme "McnonbsoBaHue
oyepean"

38

[epesba. Peannsaums aepesa ¢ NOMOLLbIO
CCbIZIOYHBIX CTPYKTYp. BOMYHbIe (BUHapHbIe)
aepesba. NocTpoeHne aepesa ANs 334aHHOMO
apMPMETUYECKOTO BbIparKeHna

39

MpakTuyeckaa paboTta no Teme "Mcnonb3osaHue
[epeBbeB AJ1A BbIUMCIEHUA apudMeTUYECKNX
BblparkeHnin"

40

PeKypcuBHble anroputmbl 06xoaa aepesa.
Mcnonb3oBaHKWe cTeka 1 oyepean ana obxoaa
aepesa




PeKkypcuBHbIe anroputmbl 06xoaa aepesa.

41 Mcnonb3oBaHMe cTeka M ovepeamn ansa obxoaa
aepesa
AnropuTtmbl Ha rpadax. MoctpoeHne

42 MWHMMaJIbHOIO OCTOBHOIO AepeBa B3BELIEHHOro
CBA3HOro HEOPMEHTUPOBAHHOTO rpada

43 O6xopg rpada B rnybuHy. 06xoa rpada B LMPUHY
Konn4yectso pasnnyHbIx NyTen mexay

44 BepLWMHAMMN OPUEHTUPOBAHHOIO AaUUK/INYECKOTO
rpada

45 AnropuTtm [lenKcTpsl.
MpaKTnyeckas paboTa no teme "BbluncieHne

46 OJIMHBI KpaTyakLWero NyTn mexay BepLumHamu
rpada (anroputm eiikctpbl)"

47 Anroputm ®noinpga—Yopuwanna
3afaymn, pelaemble C MOMOLLBIH AMHAMUYECKOTO

48 NPOrpamMmmMmnpoBaHUA: BbIYUCIEHWNE PEKYPCUBHBbIX
YHKUMIA
MpaKTnyeckas paboTa no Teme "BbluncneHne

49 PEKYPCUBHBIX PYHKLMNIA C NOMOLLIO
ANHaMMUYEeCcKoro nporpammuposaHma’

50 3afaum, pelwaemble C MOMOLLBIO AUHAMUYECKOTO

NpPOrpaMmMmnpPOBaHNA: NOACUYET KOMYECTBA




BapnaHTOB

MpaKkTnyeckas paboTta no teme "Mogcyér

51 KO/IMYeCcTBa BapMaHTOB C NOMOLLLbIO 1
OVNHAMMYECKOro NporpaMmmmnpoBaHuna”

52 3afaymn, pelaemble C NOMOLLBI AMHAMUYECKOTO
NPOrpamMMmMpPOBaHMA: 334341 ONTUMM3ALLUN

53 MoHATME 0 Napaaurmax NPOrpaMmmpoBaHms.
0630p A3bIKOB NPOrPAMMMUPOBAHMA

54 MoHATME 06 06BEKTHO-OPUEHTUPOBAHHOM
nNporpammmnpoBaHmm

- O6beKTbl 1 Knaccbl. CBOMCTBA M MeToAbl
06beKTOB

56 O6bEKTHO-OPUEHTUPOBAHHDIN aHaNM3

- MpaKTnyeckas paboTta no teme "McnonbsoBaHue 1
roToBbIX KNaccoB B nporpamme”

cg Pa3paboTKa nporpamm Ha 0OCHOBe 06bEKTHO-
OpPMEHTUPOBAHHOIO NoAXoAa

5g MpakTnyeckana paboTa "Pa3paboTka npocToi 1
NpPorpammsbl C UICNOJIb30BaHUEM Kaaccos"
WHKancynauma. Npaktnyeckas paboTta no teme

60 0.5

"Pa3paboTKa Knacca, MCno/b3yoLLero
WMHKancyaaumio"




61 HacneposaHue. Moanmopdusm

- MpaKTnyeckas paboTa no teme "Pa3paboTka 1
nepapxmm Knaccos"

63 Cpeab! 6bICTPOI pa3paboTKM NPOrpamm.
MpoekTnpoBaHue HTepdeica noab3osaTens

64 MpoeKTupoBaHue MHTepdelica Nnosb3oBaTens

65 Mcnonb3oBaHWe roToBbIX YNpaB/asemMblxX
3NeMEeHTOB A1 NOCTPoeHUa nHTepdelica

66 MpakTuyeckana pabota no Teme "Pa3paboTKa 1
nporpammsl ¢ rpapuyeckum nHtepdericom"

67 MN3yyeHne BTOPOro A3blKa NPOrpaMmmMpOBaHUS

68 M3yyeHne BTOPOro A3blKa NPOrpaMmmMmunpoBaHuna

69 3Tanbl KOMMNbIOTEPHO-MATEMATUYECKOTO
MOZENMPOBAHUA
ANcKpeTn3aums NnpyM MmaTeMaTUyeckom

70 MOZEe/IMPOBaHMM HenpepbIBHbIX NPOL,ECCOB.
MogaennpoBaHue ABUNKEHNA

- MpakTnyeckan paboTta no Teme 1
"MopaenupoBaHue asuxeHms"

72 MogaennposaHue BUONOTMYECKUX CUCTEM. 0.5

MpakTuyeckana paboTa no Teme




"MogenvpoBaHue 6MoN0OrMYecknx cuctem"

MaTtemaTuyeckme moaenn B SKOHOMUKe.

73
BbluMCAUTENbHbIE SKCMEPUMEHTbI C MOAENAMM
BeposaTHocTHble mogenu. MpaKkTnyeckan paboTa
74 no teme "MIMMTaUMOHHOE MOAE/IMPOBAHME C 0.5
nomouybto metoaa MoHTte-Kapno"
75 KomnbloTepHoe MogennpoBaHue cuctem
ynpasneHus
76 O6paboTKa pe3ynbTaToB 3KCNEPUMEHTA
77 TabnnuHble (pensunoHHble) 6asbl AaHHbIX
MoucK, CopTUpPOBKa M GUNLTPALUA AAHHbIX.
78 3anpocbl Ha BbIBOPKY AaHHbIX. 3anpockl €
napameTpamu. Beluncnsemble nons B 3anpocax
29 MpaKkTnyeckas pabota no teme "PaboTa ¢ 1
rotoson 6a3oi AaHHbIX"
MHoroTabnnuHble 6asbl aHHbIX. TUNbI CBA3EM
80 mexay Tabanuamun. BHeWHU Kntou.
LlenocTtHocTb 6a3bl gaHHbIX
81 MpaKTnyeckas pabota no teme "Pa3paboTka 1
MHorotabanyHol 6a3bl AaHHbIX"
82 3anpocbl K MHOroTabAnyHbIM 6a3am AaHHbIX




MpaKTnyeckas pabota no Teme "3anpochbl K

83
MHoOrotabanyHol 6ase AaHHbIX"

84 A3bIK ynpasaeHma gaHHbimu SQL

g5 MpaKTnyeckas pabota no Teme "YnpasneHue
AAHHbIMM C MOMOLLbO A3bIKa SQL"

86 HepensunoHHble 6a3bl AaHHbIX. DKCNEpPTHble
CUCTEMDI

87 UHTepHeT-NpunoKeHma
MoHATUE O cepBEPHOM U KANMEHTCKOM YacTax

88 canTa. TexHoNornA KKANEHT — cepBep», eé
OOCTOMHCTBA M HEAOCTATKM

89 OcHoBbl A3blka HTML

90 MpakTnyeckana pabota no teme "CosgaHue
TEKCTOBOW Beb-cTpaHuMub!"

91 OcHosbl A3blka HTML

92 OcHosBbl A3blka HTML
MpakTnyeckas paboTta no teme "Co3gaHue Beb-

93 CTPaHMLbI, BKAOYAOLWEN MYIbTUMEANHbIE
06BbEeKTbI (PUCYHKM, 3BYKOBbIE AaHHble, BUAeOo)"

94 OcHoBbI KacKagHbIx Tabauu, ctuneii (CSS)




MpaKTnyeckas pabota no teme "OdopmneHune

95 CTPaHMLbI C MOMOLLLbIO KacKaZHbIX Tabauy, 1
ctunein”

96 CueHapuu Ha a3blike JavaScript

97 CueHapuu Ha A3bike JavaScript

98 dopmbl Ha BeG-CTpaHuLe

99 MpakTnyeckana pabota no Teme "ObpaboTKa 1
AaHHbIX popm"

100 PasmelieHune Beb-canToB. Ycayra XoCTUHra.
3arpyska pannos Ha caut
KagpupoBaHue. UcnpaBneHne nepcrnekTusbl.

101 mctorpamma. KoppeKkuusa ypoBHen, KoppeKuma
uBeTa. ObecuBeuynBaHUE LIBETHbIX N3006paKeEHN
Beoz M306paeHunit c MCNob30BaHMEM

102 PasINYHbIX LMPPOBbLIX yCTPOMUCTB. MpaKTuyecKkan 05
pabota no Teme "O6paboTKa LMPpPOBbIX '
dotorpadun”
PeTywb. PaboTa c obnactamn. PunbTpbl.

103 MpaKkTnyeckas paboTa no teme "PeTyLib 0.5
umpposbix potorpaduin

104 MHoroc/ioMHble n3obparkeHnA. TEKCTOBbIE C/OMW.

Macka cnos. KaHanbl. CoxpaHeHWe BblAeNeHHOM




obnactn

MpaKkTnyeckas paboTta no Teme "MHorocnoliHble

105 | 1
n3obparkeHus
MoaroToBKa MANOCTPALMIA AN Beb-caliToB.

106 MpakTnyeckas paboTta no Teme 0.5
"AHMMMpPOBaHHbIe N306paxkeHns"

107 BekTopHas rpadmKa. BekTopmsauma pacTposbix
n3ob6parkeHunin
MpaKTnyeckas pabota no Teme "BeKTopHasn

108 N 1
rpadmka

109 MPUHUMNBI MOCTPOEHUA U PefaKTUPOBAHMA
TPEXMEPHbIX Moaenen

110 MpaKTnyeckas paboTa no teme "CosaaHue 1
NPOCTbIX TPEXMEPHbIX Mogenein"

111 CeTouHble mogenu. MaTepuanol
MpaKTnyeckas pabota no teme "CeTouHble

112 ) 1
Moaenu

113 MogaennmpoBaHMe NCTOYHUKOB OCBELLEHMUS.
Kamepbl

114 MpaKkTnyeckas paboTa no teme "PeHaepuHr” 1




115 ApanTneHble TexHosnorum (3D-npuHTEpSI)
116 MoHATUE 0 BUPTYaNnbHOM peasnbHOCTU U
[ONO/IHEHHOW peanbHOCTH

117 PesepBHOe BpemA

118 PesepBHOe BpemA

119 PesepBHOe BpemA

120 PesepBHOe BpemA

121 PesepBHOe BpemA

122 PesepBHOe BpemA

123 PesepBHOe BpemA

124 PesepBHOe BpemA

125 PesepBHOe BpemA

126 Pe3epBHoOe Bpems

127 Pe3epBHoe Bpems

128 Pe3epBHoOe BpemA

129 PesepBHoOe Bpema

130 PesepBHOe BpemA




131 PesepBHOe BpemA 1
132 PesepBHOe BpemA 1
133 Pe3epBHoOe Bpems 1
134 Pe3epBHoOe Bpema 1
135 Pe3sepBHoOe BpemA 1
136 PesepBHoOe BpemA 1
OBLLEE KOJTMYECTBO YACOB MO NMPOTPAMME 136 36.5







NMPOBEPAEMBIE HA EM3 NO MHOOPMATUKE TPEBOBAHMA K PE3Y/IbTATAM OCBOEHMA OCHOBHOW
OBPA30BATE/IbHOWM NPOrPAMMbIl CPEAHEIO OBLLEErO OGPA30BAHMA

Kog,
NnpoBepPseMoro
TpeboBaHuA

Mposepsaemble TpeboBaHUA K NpeaMeTHbIM pe3ynbTaTaM 0CBOEHMUA OCHOBHOM
obpasoBaTe/ibHOMN NporpaMmmsbl cpeaHero obuiero obpasoBaHus

3HaTb (NOHMMaTb)

11

MNMoHMMaHWE OCHOBHbIX MPUHLMMOB YCTPOMCTBA U GYHKLUMOHMPOBAHMS
COBPEMEHHbIX CTaLUMOHAPHbIX U MOBUNAbHBIX KOMMNbBIOTEPOB; TEHAEHLMIA Pa3BUTUA
KOMMbIOTEPHbIX TEXHOJIOTUI; BJIaleHNE HaBblKaMn PaboTbl C ONepaLMOHHbIMU
CUCTEMAMU N OCHOBHbIMM BUAAMM NPOrpamMmMHOro obecneyeHma ans peleHuns
y4ebHbIX 3a4a4 No BbIOpaHHOM cneuyManusaymm

1.2

Hannune npeacTtasneHnin o 6a3oBbix NPMHLMNAX OpraHn3aumm n
bYHKLMOHMPOBAHMA KOMMbIOTEPHBIX CETeM

1.3

MoHMMaHWEe OCHOBHbIX MPUHLMMOB ANCKPETU3ALMU PA3/IUYHbIX BUA,OB
nHpopmauum

14

MoHMMaHWe 6a30BbIX aNTOPUTMOB 06PabOTKM YNCNOBOIN M TEKCTOBOM
nHdopmaumm (3anncb Yncen B NO3ULMOHHOM CUCTEME CUUCAEHUA, AEIMMOCTb
Le/IbIX YNCeN; HAaXOXAEeHME BCEX NMPOCTbIX YNCEN B 334aHHOM AManasoHe;
06paboTKa MHOropaspAgHbIX LLEe/bIX YUCEN; aHAM3 CUMBO/IbHbIX CTPOK U APYTUX),
aNropuvTMOB MNOUCKA U COPTUPOBKM

15

3HaHWe GYHKLMOHANbHbIE BO3MOKHOCTU MHCTPYMEHTa/IbHbIX CPEACTB cpeabl
pa3paboTku

1.6

BnageHue OCHOBHbIMU CBEAEHUAMMU O 6asax AaHHDbIX, UX CTPYKTYpPE, cpeacrtBax
co34aHnA “n pa6OTbI C HUMK

1.7

MoHMMaHWe BO3MOKHOCTEN 1 OTPaHNYEHNI TEXHONOTUI UCKYCCTBEHHOTO
WHTENNIeKTa B Pa3/IMYHbIX 061aCTAX; HaAUYMe NpeacTaBaeHUI 06 UCNONb30BaHMM
MHOPMALMOHHbIX TEXHOIOTUI B Pa3/IMYHbIX NPodeccoHanbHbIX chepax

1.8

BflageHue TeopeTMYecKMM annapaTom, No3BOAIOLWMM OCYLLECTBAATD
npeacraBaeHMe 3a4aHHOMO HaTYPaNbHOMO YMCAA B PA3NIMYHbIX CUCTEMAX
CYMCNEHMSA; BLIMOHATL MPE0bPa3oBaHUA IOTMYECKMX BbIPAXKEHWUI, UCMONb3YA
3aKOHbI anrebpbl NOrMKK; ONPEAENaTb KpaTyanwmii NyTb BO B3BELIEHHOM rpade u
KO/IMYECTBO NyTen MexKay BepwmnHamm OPpMEeHTUPOBAHHOIO auMKAMYecKoro rpada

YmeTb




2.1

YMeHue Ucnonb3oBaTb KOMMbIOTEPHO-MaTeMaTUYeckue Moaenmn ann aHanusa
06bEKTOB U NpoLeccoB: GopMyNMPOBaTh LeSib MOAENMPOBAHUNA, BbINOAHATb
aHaNn3 pe3y/bTaToBs, MOMYYEHHbIX B XO4€e MOAEMPOBAHNA; OLLEHNBATb
afleKBaTHOCTb MOAENIN MOAEANPYEMOMY 06BEKTY UK Npoueccy; NpeacTaBNATb
pe3ynbTaTbl MOAENMPOBAHNA B HarNA4HOM BUae

2.2

YMeHue KnaccuounumpoBaTb OCHOBHbIE 334a4M aHaM3a AaHHbIX
(nporHo3MpoBaHue, KnaccudPuKaLmsa, KnacTepusaLumsa, aHaanu3 OTKAOHEHWIA);
NOHMMaTb NOC/NeA0BaTEIbHOCTb PELUEHNA 33434 aHaM3a AaHHbIX: cbop
NepBUYHbIX AaHHbIX, OYMCTKA M OLEHKA KauyecTBa AaHHbIX, BbI6op 1 (Mau)
NoCcTpoeHne MoLenu, NnpeobpasoBaHue AAHHbIX, BU3YaM3auma AaHHBbIX,
WHTEpNpeTauma pesyabTaTos

2.3

YMeHue onpeaenstb MHPOPMaLMOHHBIN 06bEM TEKCTOBBIX, FPAadUUECKUX U
3BYKOBbIX A@HHbIX MPU 3a4aHHbIX NapameTpax ANCKpeTUsaumnn. YmeHue
onpeaensTb CPeLHI0 CKOPOCTb Nepesayn faHHbIX, OLLeHUBaTb U3MEHeHUe
BPEMEHU Nepesayn Npm nsmeHeHUM MHGOPMaLMOHHOIo 06bEMa AaHHbIX U
XapaKTepUCTUK KaHaa CBA3U

2.4

YMeHue cTpouTb Koa, obecneunsatolmii HaMMEHbLLYIO BO3MOMXKHYIO CPEAHIO0
ONVHY CO0bLLEHNA NPU U3BECTHOW YacToTe CUMBOJIOB

2.5

YMeHune ncnonb3osaTb npu peweHnn 3agad CBOWCTBA I'IO3VILI,MOHHOﬁ 3anucu
4Yynucen, aAiropnuTmbl NOCTPOEHUA 3aNUCKU HYNCNA B I'IOSVILI,MOHHOVI Cncreme cHmcneHumA
C 3a4aHHbIM OCHOBaHMEM U NOCTPOEHUA YNUCNa NO CTPOKe, CO,CI,Gp)KBLIJ,GVI 3anuncb
3TOro Ymcna B I'IO3MLI,M0HH0171 cncreme cHncneHunAa € 3a4aHHbiIM OCHOBaAHUEM,
yYMmeHue BbINOJIHATb apmd)lv\emqecme onepaunn B NO3NLLMOHHbBIX CUCTEMAX
cyncneHuna

2.6

YMeHMe CTPOoUTb JIOTMYECKOE BblpaXKeHME B ANU3BIOHKTUBHOM Y KOHBIOHKTUBHOM
HOpManbHbIX popMax No 3agaHHON Tabanue UCTUHHOCTU; UccneaoBaTb 061acTb
WCTUHHOCTM BbICKa3blBaHMS, COAEPKALLENO NepeMeHHbIe; peLlaTb HeC/I0XKHble
JIornyeckue ypaBHeHun

2.7

YMeHue pelaTtb afropuTMmyeckme 3aaun, CBasaHHble C aHaIM30Mm rpados
(3amaum NnocTpoeHMa ONTUMANbLHOTO NYTU MeXA4y BeplwnHamu rpada,
onpeaeneHnsa KoMYecTsa pPas/MyHbIX NyTeil mexay seplinHamm
OPWMEHTUPOBAHHOTO auMKANYecKoro rpada)

2.8

YMeHue Ucnonb3oBaTh AepeBba NpU aHaAMn3e U NocTPOeHMM KogoB U ana
npeAacTaBaeHUA apnuPMeTUUECKUX BbliparKeHWU, Npu pelleHnn 3aaa4 nouncka u
COPTUPOBKM; YMEHME CTPOUTbL AEPEBO UTPbl NO 3a4aHHOMY aNropuUTMYy;
pa3pabaTbiBaTb U 060CHOBbIBATb BbIIPbILLIHYIO CTPATErNIo UMPbI

2.9

YMmeHune dHa/IM3NPOBATb a/ITOPUTMbI C UCMNOJIb30BaAaHNEM T{:IGIWILI| TPaCCUPOBKMU,
onpeaenAaTb 6e3 ncnonb3oBaHuUA KOMMNbIOTEPA pe3ybTaTbl BbIMO/IHEHUA




HECNOXHbIX NpOrpamm, BKNIKOYaKWKX LLUKAbI, BETBNEHNA N NO4NPOrpammsbl, npu
3a4aHHbIX UCXOAHbIX AaHHbIX

2.10

YMmeHue onpeaenatb CI0XKHOCTb M3ydaeMblx B Kypce 6a30BbiX airoOpUTMOB
(cymmunpoBaHmMe 31eMeHTOB MaccMBa, COPTMPOBKA MaccMBa, nepebopHble
aNropuTMbl, ABOMYHbIN MOUCK) M NPUBOAUTL NPUMEPBI HECKOJIbKUX a/IT0PUTMOB
pa3HOW CNOXKHOCTU ANA PelleHUs 0AHOMN 3aaa4uun

2.11

BnaaeHune yHMBepcaabHbIM A3bIKOM MPOrpamMmmMmUpPOBaHUA BbICOKOrO YPOBHS
(Mackanb, Python, Java, C++, C#t), npeactaBneHMamm o 6a30BbIX TMNAX AaHHbIX U
CTPYKTYpax AaHHbIX; yMeHUe UCNo/1b30BaTb OCHOBHbIE yNpasBasiolmne
KOHCTPYKLMU; YMEHMUE OCYLLECTBAATL aHaIN3 NpeasioXKeHHON NPorpaMmbl:
onpeaenaTb pe3ynbTaTbl PaboTbl NPOrpaMmmbi NPU 3a4aHHbIX UCXOAHbIX AAHHbIX;
onpeaenaTb, NPU KaKMX UCXOAHbIX AaHHbIX BO3MOXHO NOAyYeHNe yKa3aHHbIX
pe3ynbTaToB; BbIABAATb AaHHbIE, KOTOPbIE MOMyT NPUBECTU K OLINOKe B paboTe
nporpammbi; opmynnMpoBaTb NPeANoKEHMA NO YAYYLWEHMIO NPOrPaMMHOro Koaa

2.12

YMeHWe peann3oBbiBaTb Ha BbIOBPaHHOM 418 U3yYeHUA A3blKe NPOrpPaMMUPOBaHMA
BblCOKOro ypoBHsa (Mackanb, Python, Java, C++, CH#) TMnoBble anropmntmbl
06paboTKM uncen, YNCNOBbIX NOC/IeA0BaTEIbHOCTEN M MACCMBOB: NPeACTaBAEeHUE
yncna B BMAE Habopa NPOCTbIX COMHOXUTENEN; HAXOKAEHNE MAKCUMAIbHOW
(MMHUMaNbHOM) UMPPbLI HAaTYPaNbHOrO YMCa, 3aNMCAHHOIO B CUCTEME CYUC/IEHUS
C OCHOBaHMeM, He npesbiwatowmm 10; BbluncieHne 06006LWEHHbIX XapaKTEPUCTUK
3N1EeMEHTOB Macc1Ba WM YUCI0BOM NOCAEA0BATENBHOCTM (CyMMbI, MPOU3BEAEHMUSA
cpegHero apudmeTMYecKoro, MUHMMAIbHOTO U MaKCMMa/IbHOrO 3/1IEMEHTOB,
KOZIMYECTBA 3/1EMEHTOB, YA0BAETBOPAIOLLMNX 33 aHHOMY YC/I0BUIO); COPTUPOBKY
3/1IeMEeHTOB MacCMBa; yMeHMe UCNO/Ib30BaTb B NPOrpamMmmax AaHHble pas3nyHbIX
TMUNOB C Y4ETOM OrpPaHMYEHUI Ha AMaNa30H UX BO3MOXKHbIX 3HAYEHWUN, MPUMEHATL
npv pelweHnn 3a4a4 CTPYKTYpbl AaHHbIX (CMUCKK, CIOBapu, CTEKM, odepeau,
OepeBba); NPUMEHATb CTaHAAPTHbIE U COBCTBEHHbIE NOAMNPOrPamMMbl 18
06paboTKM YNCNOBLIX AaHHbIX U CUMBOJIbHBIX CTPOK; MCMO/1Ib30BaTb NPU
pa3paboTKe nporpamm 6MB6AMOTEKN NOANPOrPamMM; yMeHME NCNO/b30BaATb
CpeACcTBa OT/IAZLKM NPOrpamm B cpeae NporpaMmmmnpoBaHuns

2.13

YMeHMe UCMN0o1b30BaThb 3/1EKTPOHHbIE TabanLbl ANA aHaAn3a, NpeacTaBAeHUA 1
06paboTKM AaHHbIX (BKAOYas BbIOOP ONTMMAIbHOIO peLleHns, Nog60p ANHUK
TPpeHAa, peleHune 3a4a4 NPOrHO3MPOBaHMA); YMEHWE UCNOIb30BaTb TabaNYHblE
(penaumnoHHble) 6a3bl aHHBIX M CPABOYHbIE CUCTEMBI

2.14

YMeHne opraHn3oBbIBaTb IMYHOE MHPOPMALMOHHOE NPOCTPAHCTBO C
MCMNONb30BaHNEM Pa3/IMYHbIX CPEACTB UUPPOBbIX TEXHONOTMIA; NOHUMaHNE
BO3MOXHOCTeN LMbpPOBbIX CEPBUCOB rOCYAapCTBEHHbIX YCAYT, LMOPOBbIX
obpa3oBaTe/ibHbIX CEPBUCOB




MEPEYEHb 3/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA EI MO NHO®OPMATUKE

Kog

MpoBepsaemMblit SN1EMEHT COAepKaHMA

LUndpoBas rpamoTHOCTb

11

OCHOBHbI€ TEHAEHL MU PA3BUTUA KOMIMbIOTEPHbIX TEXHONOTMIA. MapannenbHble
BblYMCAEHUA. MHOroNpoLLeccopHble cucTemMbl. PacnpeaenéHHble BblMUCAUTENIbHbIE
cucTembl M 06paboTKa 60bLIMX AAHHbIX

1.2

MPUHLMMbBI NOCTPOEHUSA W annapaTHble KOMMOHEHTbI KOMMNbIOTEPHbIX ceTel. CeTeBble
npoTokonbl. CeTb UHTepHeT. Agpecaums B ceTn MHTepHeT. MpoToKonbl cteka TCP/IP.
Cuctema LOMEHHbIX UMEH. PasgeneHune IP-ceT Ha NoACETM C MOMOLLbIO MAaCOK noaceTemn

1.3

daiinosan cucrema. Mouck B dpaitnosoit cucteme. MpUHLMMbI pasmeLLeHUA U UMEHOBaHUA
¢daiinoB B goaroBpemeHHon namaAtu. LLiabnoHbl aAna onucaHuma rpynn ¢annos

1.4

CKopoCTb nepeaaun AaHHbIX. 3aBUCMMOCTb BpeMeHu nepeaayn ot MHGOPMaLMOHHOIo
06bEMa AaHHbIX M XapaKTePUCTUK KaHana CBA3M

1.5

LLndposaHue gaHHbIX. CUMMETPUYHbBIE U HECUMMETPUYHbIE Wndpbl. LUndpbl npocToi
3ameHbl. Lndp Lesaps. Lndp BuxkeHepa. Anroputm wndposaHua RSA

1.6

Kogapl, no3Bonstowme o6HapyKMBaTb U UCNPABAATb OLLIMOKM, BO3HUKAOLWME NPU Nepesade
AaHHbIX. PaccToAaHne XammuHra. KognposaHue ¢ nostopeHnem 61ToB. Kogbl XammunHra

TeopeTUyeckne ocHOBbI MHPOPMATUKM

2.1

JBonyHoe KogmpoBaHue. PaBHOMepHble N HEpaBHOMeEpPHbIe Koabl. [lekoanpoBaHue
COOBLWEHN, 3aNNUCaHHbIX C NOMOLLbIO HEPAaBHOMEPHbIX KOA0B. Ycnosue daHo.
MocTpoeHne 0aHO3HAYHO AeKoAMPYyEeMbIX KOAOB C MOMOLLbIO AepeBa

2.2

TeopeTuyeckme Noaxoabl K OLEHKe KonyectTsa MHpopmaumn. EauHNLbl n3amepeHma
KonmyecTBa MHGopmaumm. AndaBUTHbIN NOAXOA K OLEHKE KoainyecTsa MHGOpMaLLUu.
3aKoH aganTuBHoCTM MHGopmauumn. Popmyna Xaptam. UHPopmauma n BepoATHOCTb.
dopmyna LLleHHOHa

2.3

Cuctembl cumcieHnn. PasBépHyTan 3anuch LenbiX U APO6HbIX Yncen B NO3ULMOHHON
cucteme cumncieHns. CBOMCTBA MO3UMLMOHHOM 3aMMCK YMUCIA: KOIMYECTBO LUndpP B 3anmcu,
Np13HaK AeMMOCTUN YMCa HA OCHOBAHWUE CUCTEMBI CYUCAEHUA. ANropUTM NepeBoaa
L,e0ro Yncna 13 P-UYHOM CUCTEMbI CHUCNEHNA B AECATUYHYIO. ANTOPMTM nepesoaa
KOHEeYHoM P-MyHOM Apobu B AecATUYHYI0. ANTOPUTM NepeBoa Leaoro Yncaa us
AECATUYHOMN CUCTEMBI CYMCAEHUA B P-nuHyto. MNepeBos, KOHEYHON aecATUYHOW Apobu B P-
MYHY10. [JBOMYHAA, BOCbMEPMYHAA M WeCTHaaLuaTePUYHasA CUCTEMbI CYUCNEHUSA, CBASb
MeXay HUMK. ApndmeTnyeckne onepaunm B NO3ULUMOHHBIX CUCTEMAX CYNCIEHUS




2.4

TpOM‘-IHaFI ypaBHOBELWEHHAA CUCTEMa CHUCNIEHNUA. [JBONYHO-aecATUYHAA cucTema
cyncneHuma

2.5

KoauposaHue TekctoB. Kogmnpoeka ASCIl. OaHobaliTHble Koanposku. CtaHaapT UNICODE.
Koanposka UTF-8. OnpeaeneHne MHPOPMaALMOHHOTO 06 bEMA TEKCTOBbIX COOOLLEHNI

2.6

KoanposaHue nsobpaxkeHuin. OueHka MHPopmaumMoHHOro ob6bEma rpadpuyecknx AaHHbIX
Nnpw 3agaHHbIX paspeLleHnn u rnybruHe KOANPOBaHUA LBeTa. LiBeToBble mogenu.
KogupoBaHue 3ByKa. OueHKa MHGOPMALMOHHOIo 06bE&Ma 3BYKOBbIX A@HHbIX NpU
3a@aHHbIX YacTOTe AUCKPETU3aLUN U PAa3PAAHOCTU KOANPOBAHUSA

2.7

Anrebpa norvkn. MNMoHsaTUE BbiCKa3biBaHWA. BbickasbiBaTeNbHble popmbl (MpeguKathl).
KBaHTOpbI CyLLecTBOBaHMA U BCEOOLHOCTH.

Jlornyeckume onepaumu. Ta6lWILI,bI UCTUHHOCTU. Jlornyeckue BblpaxkeHua. Jlormueckme
ToXAecTBa. J/lornyeckme onepaummn 1 onepaummn Hag MHOXKeCcTBamu.

3aKoHbl anrebpbl NOrMKK. IKBMBANEHTHbIE NPE06Pa30BaHNA NOTMYECKMX BbIParKEHWIA.
Jlornyeckune ypaBHeHUA U CUCTEMbI YPaBHEHUIA.

JNlornyeckue (byHKLI,MM. 3aBUCUMOCTb KOJIMYECTBA BO3MOMXHbIX IOTMYECKNX d)yHKLI,I/Iﬁ oT
KO/ZIn4eCTBa aprymeHTOoB.

KaHoHMYeckne GopmMbl NOrMYECKUX BbiparKeHUI

2.8

CoBeplleHHble AN3bIOHKTUBHbIE KOHbIOHKTUBHbIE HOPMasibHble GOPMbI, aITOPUTMbI UX
NOCTPOEeHUA No Tabanue NCTUHHOCTU

2.9

JNlornyeckue anemeHTbl B cocTaBe KomnbloTepa. Tpurrep. CymmaTtop. MHoropaspsiaHbii
cymmartop. [MocTpoeHne cxem Ha I0OrMYecKnX aNemMeHTax No 3a4aHHOMY IOrMYecKoMy
BblpaXKeHM0. 3aNnCb NOrMYECKOro Bblpa*KEHMSA NO JI0TMYECKOM cxeme

2.10

Moaenn u mogenuposaHue. Llenn mogennposaHma. AoeKsaTHOCTb Moaenu
mogenvpyemomy o6bekTy nam npoueccy. opmanmsaumsa NnpuKiagHbIX 3a4ad.

MpeactaBneHne pesyibTaToB MOAE/IMPOBaHMA B BUAE, yA06HOM A1a BOCNPUATUA
yesnoBeKoM. padmrueckoe NpeacTaBieHNe AaHHbIX (Cxembl, TabauLbl, rpaduKkm).

2.11

MpeAacTaBneHMe LenbixX YUcen B namatTi Komnbiotepa. OrpaHMYeHHOCTb AMana3oHa Yncen
npu orpaHMYeHnn KoanyecTsa pas3paaos. MNepenosHeHne paspaaHon ceTkn. bessHakoBble
M 3HAKOBble AaHHble. 3HaKOoBbI OUT. [1BOMYHbIN A0MNO/HUTENbHbINA KO OTPULLATE/IbHbIX
yncen.

MobuToBble IorMyeckme onepaumn. JIornyecknii, apuPmeTUUecknin n LUKIUYECKUI CABUTU.
LWndposaHue c nomoLybio NobUTOBOMN onepaunmn «uckarovarowee NnU»

2.12

MNpeacrtasneHue BeLWECTBEHHbIX YACEN B NAMATU KOMMbOTEPA. 3HaYaLW,AA YacTb M NOPAAOK
ymcna. lmanasoH 3HAYEHUM BelweCTBEHHbIX YNCen. I'Ip06neN\b| XPaHEeHUA BeWEeCTBEHHbIX




4ynucen, CBA3aHHbIE C OrpaHN4YeHneM KonndecTtea pa3pAanos. BbinonHeHue onepau,MVl C
BeweCTBEHHbIMN YNCNTaMWN, HaKOoN/1eHNe ownboK NpPn BblYNCNEHUNAX

2.13

I'padbl. OCHOBHbIE NOHATUA. Bugpbl rpados. OnucaHme rpados C MOMOLLBI0 MaTpUL,
CMEMKHOCTU, BECOBbIX MaTPWLL, CMUCKOB CMEKHOCTU. PelleHne airoputMmMyeckmnx 3agay,
CBSI3aHHbIX C aHa/IM30M rpadoB (MOCTPOEHNE ONTUMAIBHOTO MYTU MEXKAY BepPLMHAMMU
rpada, onpegeneHme KOANYECTBA Pa3IUYHbIX NYTEN MEXKAY BEPLIMHAMM
OPVMEHTMPOBAHHOIO aLMKANYecKoro rpada)

2.14

Hepesbs. BuHapHoe aepeso. [epesbs nomcka. Cnocobbl 0b6xoaa aepesa. MNpeacrasneHme
apUPMeTUYECKMX BblparkeHui B Buge aepesa. McnonbsoBaHue rpadoB U AepeBbeB Npu
OonMcaHMN 0OBEKTOB M NPOLLECCOB OKPYrKatoLWwero mupa

2.15

[VCKpeTHble Urpbl ABYX UFPOKOB C NOAHOW MHPOopMauueid. MocTpoeHue gepesa nepebopa
BapWaHTOB, ONMCaHWE CTPaTerMm Urpbl B TabanyHol popme. BoiUrpbllHbIE U
NPOUTPbILHbIE NO3MLMU. BbIUrpbIlWHbIE CTPATErNK

2.16

CpeacTBa MCKYCCTBEHHOTO MHTeANEKTa. UaeHTUPUKALMA 1 NOUCK U306paKeEHUIA,
pacno3sHaBaHue uL,. Mcnosib3oBaHWe METOA0B MCKYCCTBEHHOIO MHTENNIEKTA B 0OyYatoLmX
cuctemax. Micnonb3oBaHWe MeTOL0B MCKYCCTBEHHOTO MHTENEKTA B PODOTOTEXHUKE.
NHTepHeT Bewel. HelipoHHble ceTu

ANropuTMbl U NPOrpamMmmMMpoBaHme

3.1

dopmanumsaumsa NOHATMA anroputma. MalwmHa TblopMHIa KaKk yHUBepcaabHas Mogeb
BbIYUC/IEHUI

3.2

OueHKa CNoXHOCTU BbluMCNeHUI. Bpema paboTbl 1 06bEM MCNONb3YEMON NaMATHU, UX
33aBUCMMOCTb OT pa3mepa UCXOAHbIX AaHHbIX. OLeHKa aCUMMITOTUYECKOMN C/I0XKHOCTU
anropuTMoB. AIFOPUTMbI MOJIMHOMMANBbHOM CNOXKHOCTU. MNepebopHble aAropUTMbl.
MpuMepbl pa3NYHbIX aATOPUTMOB PELLUEHMA OAHOM 334a4M, KOTOPbIE MMEIOT Pa3NYHYIO
CNOXHOCTb

3.3

OnpegeneHune BO3MOMKHbIX pe3y/ibTaToB paboTbl NPOCTENLWNX aNTOPUTMOB yrpaBaeHuUa
NCMONHUTEAAMM U BbIYUCAUTENBHBIX aNropuTMoB. OnpeaeneHmne NCXOAHbIX AaHHbIX, MPU
KOTOPbIX a/IFOPUTM MOXKET AaTb Tpebyemblt pesynbTaT

3.4

Anroputmbl 06paboTKM HaTypasibHbIX YACEN, 3aNNCAHHbIX B MO3ULMOHHbIX CUCTEMAX
CYMCNEHMA: pa3bMeHne 3anncm Yncna Ha oTaeNbHble LMdpbl, HAXOXKAEHNE CYMMbI U
npousseaeHua UNdp, HaxoXaeHNe MaKCMMabHON (MUHMMaNbHOMK) LUMdPBI.

MpeactaBneHune Ynucia B BuAe Habopa NPOCTbIX COMHOMKMTENen. Anroputm 6bicTporo
BO3BeAeHUA B cTeneHb. MOMCK NPOCTbIX YMCe B 334aHHOM AManasoHe C MOMOLLbHO
anropuTma «peweto IpatocheHar

3.5

MHoropaspagHble uesble Yncna, 3agayum ,D,I'IMHHOﬁ apM(bMETMKM




3.6

A3bIK NnporpammunpoBsaHmsa (Mackanb, Python, Java, C++, C#). Tunbl gaHHbIX:
LLe/IoYMCNEHHbIE, BELECTBEHHbIE, CAMBOJIbHbIE, NOruYeckme. BeteBneHuna. CnoxHble
ycnosus. LUmknbl ¢ ycnosuem. LUMKAbI Mo nepemeHHOoN.

O6paboTKa AaHHbIX, XpaHALMXCA B painax. TEKCTOBbIE U ABOUYHbIE dainbl. PaliioBble
nepemeHHsble (dainosble ykasatenu). YteHne us daiina. 3anuce B dpann.

PasbueHune 3agaum Ha noasagadun. NMoanporpammbl (Npoueaypbl U GyHKLMM).

Ncnonb3osaHue CTaH,CI,apTHOVI 61MbNMOTEKM A3bIKA nporpammumposaHunA

3.7

Pekypcus. PekypcuBHble npoueaypbl U yHKLMU. Mcnonb3oBaHMe CTeKa AN OpraHM3anum
PEeKYPCUBHbIX BbI3OBOB

3.8

YucneHHble metodpl. TO4HOE U NPUBANKEHHOE peLleHna 3a4aun. YucneHHoe pelieHne
YPaBHEHWI C NOMOLLbIO NoAbopa napameTpa. YUc/ieHHble MeToAbl PeLleHUs YPaBHEHWIA:
meTop, nepebopa, MeToz, NONOBUHHOIO AeneHus. NMpubanKEHHOe BblYUCAEHNE OANH
KPWBbIX. BbluncieHne naowaaer puryp ¢ NOMOLLbIO YUCTEHHBIX METOA0B (MeToz,
NPSIMOYTroNbHUKOB, MeToZ, Tpaneunit). NMonck makcumyma (MMHUMYMa) GYHKLMKU O4HOM
nepemeHHOW MeTo40M NONOBUHHOIO AeNEHUSA

3.9

O6paboTKa CMMBObHBIX AaHHbIX. BcTpoeHHble GYHKLMM A3bIKa NPOrpaMMMUPOBaHNA ANA
06paboTKN CUMBO/IbHbBIX CTPOK. ANITOPUTMbI 06PabOTKM CUMBOJIbHbBIX CTPOK: NOACHET
KO/IMYecTBa NOAB/EHNI CUMBO/A B CTPOKE, pazbueHne CTPOKKU Ha CNoBa No NpobenbHbIM
CMMBOAAM, MOMCK NOACTPOKM BHYTPU AaHHOW CTPOKM, 3aMeHa HalAeHHOM NOACTPOKN Ha
APYryto cTpoKy. FeHepauus Bcex C/10B B HEKOTOPOM anibaBuTe, YA0BNETBOPAIOLLMX
3aZaHHbIM orpaHuyeHuam. NMpeobpasoBaHUe YUCAA B CUMBOJIbHYIO CTPOKY M 06paTHO

3.10

MaccuBbl 1 nocneaoBaTeNbHOCTN YMCEN. BbluMcneHne 0606LWEHHBIX XapaKTepPUCTMK
3/1eMeHTOB MaccuBa WUAN YNCNOBOM NOCNEA0BaTENbHOCTU (CyMMbl, MpOoM3BEeAEeHMS,
cpegHero apudmMeTMYecKoro, MUHMMAIbHOIO M MaKCMMasIbHOrO 3/1IeMEHTOB, KOJIMYecTBa
3/1eMEHTOB, YA0B/ETBOPAIOLLINX 3a4aHHOMY YC/1I0BUIO). JIMHENHbI NOUCK 3aaHHOro
3Ha4YeHUNA B maccuBe. A}'IFOpVITMbI pa6OTbI C 3/1IeMeHTaMMN MaCCnBa C OAHOKPATHbIM
npocmoTpom maccmea. CopTUPOBKa 04HOMEPHOIo MaccuBa. MNpocTble MeToAbl COPTUPOBKM
(meTop ny3bipbKa, meTof Bbibopa, COPTUPOBKa BCTaBKamm). COPTUPOBKA CANSHUEM.
BbicTpas copTupoBKa maccmsa (anroputm QuickSort). 1IBOMYHbIN NOUCK B
OTCOPTUPOBAHHOM MaccuBae

3.11

[BymepHble maccuBbl (MaTpuubl). ATropuTMbl 06pPaboTKM ABYMEPHbIX MacCUBOB:
3ano/iHeHWe ABYMEPHOro YMC/I0BOro MaccMBa no 3a4aHHbIM NpaBuaam, NOUCK 31eMeHTa B
OBYMEPHOM MaccuBe, BblUMCIEHME MAaKCUMyMa (MUHUMYMa) U CYMMbI 3/IEMEHTOB
ABYMEPHOro macc1Ba, NnepectaHoBKa CTPOK M CTON6L,0B ABYMEPHOro Mmacc1Ba

3.12

CnoBapu (accoumatuBHble MaccuBbl, oTobpaxkeHua). Xaw-tabaumubl. NocTpoeHne
andaBUTHO-YaCTOTHOrO C/1I0BapsA 419 3a4aHHOrO TEKCTa




3.13

CTekun. AHaNM3 NPaBUIbHOCTU CKOBOYHOrO BbIpaXKeHUsA. BoluncneHne apupmeTnyeckoro
BblpaKeHMsA, 3anNMcaHHOro B NocTGuKcHomn popme.

Oqepep,m. Mcnonb3oBaHme odepeamn 418 BPeMEHHOro XpaHeHNA SaHHbIX

3.14

Anroputmbl Ha rpadax. MocTpoeHne MMHMMA/IbHOTO OCTOBHOTO AePEeBa B3BELLIEHHOIO
CBA3HOIO HEOPUEHTUPOBAHHOTIO rpada. KoMYecTBO pas/INUHbIX NMyTen MeXKay BepLUMHAMM
OPVMEHTUMPOBAHHOTO auuKAnYeckoro rpada. Anroputm [enkcTpsl

3.15

[JepeBba. Peanvsaumns gepesa ¢ NOMOLLbIO CCbIIOYHbIX CTPYKTYP. [JBONYHbIE (BMHApHbIE)
Aepesba. [locTpoeHue aepeBa AN 3343aHHOTO apUPMETUYECKOTO BbIParKeHMA.
PekypcuBHble aniroputMbl 06xoaa Aepesa. Mcnonb3oBaHWe cTeKa 1 ovepeamn ana obxoaa
aepesa

3.16

OWHammnyeckoe NporpaMmmMpoBaHME Kak MeToZ PeLIeHMA 33434 C COXPaHEHMEM
NPOMEXKYTOUYHbIX Pe3yNbTaToB. 3a4a4M, pellaemMble C MOMOLLbIO AUHAMUYECKOTO
NPOrpPaMMUpPOBAHUA: BbIYNCAEHNE PEKYPCUBHBIX GYHKLNM, MOACUYET KO/INYECTBa
BapWaHTOB, 3a4a4M ONTUMMU3aLLUN

3.17

MoHATME 06 06BEKTHO-OPUEHTUPOBAHHOM NPOrPaMMMPOBaHMK. OOBEKTBI M Knacchbl.
CeolictBa U meToabl 06beKTOB. O6bEeKTHO-OPMEHTMPOBAHHbIV aHann3. Pa3paboTka
Nporpamm Ha OCHoBe 06BEKTHO-OPMEHTUPOBAHHOMO NoaxoAa. MHKancynaums,
HacnefoBaHuMe, NOAMMOpPHU3IM

NHdOopMaUMOHHbIe TEXHONOTMK

4.1

AHanu3 gaHHbIX. OCHOBHbIe 3343a4M aHaAN3a AaHHbIX: NPOrHO3upoBaHue, Knaccudukauus,
Knacrtepmsaums, aHanm3 oTKAOHeHWI. MocneaoBaTenbHOCTb pelleHns 3a4a4y aHanmsa
OaHHbIX: COOP NEepPBUYHbIX AaHHbIX, OYUCTKA U OL,eHKA KauecTBa AaHHbIX, BbI6op U (Man)
nocTpoeHue moaenu, npeobpasoBaHne AaHHbIX, BU3yanM3aLUMA AaHHbIX, MHTeprpeTaums
pe3ynbTaTos. MporpammHble cpeactsa U MHTepHeT-cepBuchl ans 06paboTkum u
npeAcTaBAeHUA AaHHbIX. bonblwne gaHHble. MalnMHHOe 0byYeHue

4.2

AHanM3 AaHHBIX C NOMOLLbIO 3/IEKTPOHHbBIX Tabauu, BbluMcaeHne cymmbl, cpegHero
apudmMeTHMYECKoro, HanbobLero (HaMMeHbLIEro) 3Ha4eHMA gManasoHa. BoluncneHune
KoapdULMEHTa KOPPeNsaLUn ABYX PAAOB AaHHbIX. [loCTpoeHMe cTonbYaTbIX, IMHENYaTbIX U
KpYroBbIx guarpamm. MoctpoeHune rpadmKoB pyHKUMIA. Moabop NMHUKM TpeHaa, peLleHne
3a4a4 NPorHo3npoBaHuA. PelleHre 3a4a4 ONTUMM3ALMKN C MOMOLLLIO 3/1EKTPOHHBIX Tabauy,

4.3

AncKkpeTnsaums Nnpyu maTteMaTM4eckoM MOAENIMPOBAHUN HEMPEPbIBHbLIX NPOLLECCOB.
MopaennpoBaHue asuxeHua. MogenmposaHue buonormyeckmx cuctem. Matematmyeckue
MOZENN B S3KOHOMMKE. BblumMcnTENbHbIE SKCNEPUMEHTLI € Mogenamu. ObpaboTka
pe3y/bTaToB 3KCNepMMeHTa. MeTos HauMeHbLIMX KBaapaTos. OLeHKa YNCI0BbIX
napameTpoB MoAeNnpyemMbix 06 bEKTOB M NpoLLeccoB. BoccTaHoBNEHME 3aBUCUMOCTEN MO
pe3ynbTaTam 3KCNepuMeHTa




4.4

BepoaTHocTHble mogenn. Metogbl MoHTe-Kapno. UmutaumnmoHHoe mogenmpoBaHue.
CucTemMbl MaccoBoOro ob6cny»KMBaHMS

4.5

TabnunuHble (pensunoHHble) 6a3bl AaHHbIX. Tabanua — npeacTaBneHme ceeaeHnin 06
OAHOTUMNHbIX 06beKTax. MNone, 3anuck. Kntoy Tabanubl. PaboTa ¢ rotoBot 6a3oM AaHHbIX.
3anonHeHue 6a3bl gaHHbIX. [TOUCK, COPTUPOBKA U PUAbTPaLMA AaHHbIX. 3aNpPOChl Ha
BbIBOPKY AlaHHbIX. 3aNpockl C NapameTpamu. Boluncisemble nons B 3anpocax.

MHoroTabanyHble 6a3bl AaHHbIX. TUMNbI CBA3EN MeXay Tabanuamm. BHeWHMIA Katou.
LlenoctHocTb 6a3bl faHHbIX. 3anpockl K MHOFOTabAMYHbIM 6a3am AaHHbIX

4.6

TekcToBbI Nnpougeccop. CpeacTsa NOMCKA U aBTO3aMeHbl B TEKCTOBOM NpoL,eccope.
CTPYKTYPUPOBAHHbIE TEKCTOBbIE ALOKYMEHTbl. CHOCKK, ornasneHue. Mpasuna LMTMpPoOBaHuUA
WUCTOYHUKOB N opopmaneHma bubanorpadmyeckmx cColoK




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABI ONA YHUTENA

LIMOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI M PECYPCbI CETU UHTEPHET






