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MOACHUTE/IbHAA 3AMNMUNCKA

Mporpamma no nHpopmaTuke (yrnybnéHHbl ypoBeHb) Ha ypoBHe cpefiHero obliero obpasoBaHms
pa3paboTaHa Ha ocHoBe TpeboBaHWUI K pe3y/ibTaTaM OCBOEHWSA OCHOBHOWM 06pa3oBaTe/ibHOM
nporpammel cpeaHero obuero obpasosaHus, npeacrasaeHHbix B PIFOC COO, a TakKe peaepanbHoi
pabouelt nporpammbl BOCAUTAHMA.

Mporpamma no MHPopmaTUKe AAET NpeaCcTaBAEeHME O Lensx, obuiel ctpaternm obyvyeHma, BOCIUTAHUA U
pa3BuTUA obydatowmxca cpeactsamm ydebHoro npeameta « MHPpopmaTuKa» Ha yraybnéHHom ypoBHe,
yCcTaHaB/MBaeT obA3aTeNbHOE NpeaMeTHOE CoAepKaHue, NpeaycMaTPUBaET ero CTPYKTYpUpPOBaHMeE No
pasgenam 1 Temam Kypca, onpegenser pacnpegeseHme ero no Kaaccam (rogam usydeHus), oaért
npumMepHoe pacnpegeneHune yyebHbIX YHacoB MO TEMATUYECKMM Pa3fenam Kypca U peKoOMeHLYyeMYHo
(npumepHyI0) NocneaoBaTeIbHOCTb MX U3YYEHUA C YYETOM MEKMNPEAMETHbIX U BHYTPUNPEAMETHbIX
cBA3eWn, NorMKM yyebHoro npouecca, BO3pacTHbIX 0COBEHHOCTEM 0by4YatoLwmxcs.

Mporpamma no MHPopmaTUKe onpesenseT KOIMYECTBEHHbIE U KaYeCTBEHHbIE XapaKTePUCTUKM
yuyebHOro matepuana Ana Kaxkaoro roa u3y4yeHus, B TOM YUC/ie ANs coaepKaTelbHOro HanoHeHus
pa3HOro BMAa KOHTPOASA (MPOMENKYTOUHOM aTTecTaLmnm oby4yatoLLmMXCa, BCEPOCCUMCKUX MPOBEPOUHbIX
paboT, rocyaapCcTBEHHOM UTOroBOM aTTecTauum). Mporpamma no MHGOpPMaTHKe ABAAETCA OCHOBOW AN
COCTaB/IeHUA aBTOPCKUX y4EBHbIX Nporpamm 1 y4ebHUKOB, MOYPOUYHOro NAaHMPOBAHMUA Kypca YYNTEeNeM.

NHdopmaTurKa B cpegHem obliem obpa3oBaHUM OTparkaeT:

CYLWHOCTb MHOOPMATUKM KaK Hay4HON AMCUMNAMNHbI, U3Yy4YaloLLell 3aKOHOMEPHOCTM NPOTEeKaHUA U
BO3MOXHOCTU aBTOMaTU3aLMMN MHPOPMALMOHHbIX MPOLLECCOB B Pa3/IMYHbIX CUCTEMAX;

OCHOBHble 061acTU NpUMeHeHUs MHGOPMATUKM, NPEKAE BCEro MHPOPMALMOHHbIE TEXHOIOTUM,
ynpaBaeHue 1 coumnanbHyto chepy;

MEXANCLMNANHAPHbIV XapaKTep MHGOPMATUKM U MHDOPMALMOHHOW AeATEeNbHOCTH.

Kypc MHbOpMaATHKK gns ypoBHSA cpeaHero obuiero obpasoBaHus ABAAETCA 3aBEPLUAOLMM STarnom
HenpepbIBHOW NOATOTOBKM 06yyYatowmxcs B 061acT MHGOPMATUKM U MHGOPMALMOHHO-
KOMMYHMKaUMOHHbIX TEXHOIOTUI, ONMPAETCA HA coaeprKaHue Kypca MHGOPMATUKKM YPOBHA OCHOBHOIO
06Lero 06pasoBaHMs U OMNbIT MOCTOAHHOIO NPUMEHEHUA MHGOPMALMOHHO-KOMMYHUKALLMOHHbBIX
TEXHONOTUN, NAET TeOpETUYECKOEe OCMbIC/IEHWNE, MHTEPRpEeTaLmtio 1 0606LeHne 3TOro onbITa.

PesynbTaTbl yrny6n1€HHOIo ypoBHA N3yYeHus yyebHoro npegmeta «MHPopmaThKa» OPUEHTUPOBAHbI Ha
nosy4eHMe KOMNETEHTHOCTEN ANsA nocneayowen NnpodeccMoHaNnbHOM AeATeNIbHOCTM KaK B paMKax
[aHHOW NpeaMeTHOM 061acTu, TaK U B CMEXHbIX C Heil obnactax. OHM BKAOYAtOT B cebs:

OB/lafleHMe KAYEBbIMU NOHATUAMM U 3aKOHOMEPHOCTAMM, Ha KOTOPbIX CTPOUTCA AaHHasa NnpeaMeTHasn
o061acTb, pacno3HaBaHWe COOTBETCTBYIOLMNX MM MPMU3HAKOB U B3aMMOCBA3en, CNnocobHOCTb
[EMOHCTPUPOBaTh Pa3/iniHble NOAXOAbl K U3YYEHUIO ABNEHUIA, XapaKTePHbIX A4 U3yvyaemoin
npeameTHol obnactu;

YMEHMe pellaTth TUMOBbIE MPAKTUYECKME U TEOPETUYECKME 334a4M, XapaKTEPHbIE A5 UCNO/Ib30BaHMA
METOA,0B U MHCTPYMEHTapuA AaHHOM nNpeameTHoW o6aacTy;



Ha/iMune NpeacTaBieHUN O AaHHOM NpPeaMETHOM 061aCTH KaK Lie/IoCTHOM Teopumn (COBOKYMHOCTU
TEOopWit), OCHOBHbIX CBA3AX CO CMEXHbIMKW 06/1aCTAMU 3HAHWUIA.

B pamkax yrny6n1éHHoro ypoBHa nsyyeHusa nHpopmaTtmku obecneuymsaeTca LeeHanpasBieHHas
noAroToBKa obydyaroLmMxca K NpoaoKeHnio obpasoBaHMa B opraHM3aumnax NnpodeccnoHanbHoOro
06pasoBaHKMA No crneLmanbHOCTAM, HENOCPEACTBEHHO CBA3AHHbIM C LMGPOBbIMU TEXHOIOTUAMM, TAKUM
KaK NporpaMmmHas MHeHepus, MHGopMaUNOHHas 6e30nacHOCTb, MHOOPMALMOHHbIE CUCTEMbI U
TEXHONOMMKU, MOBUIbHbIE CUCTEMBI U CETU, BONbLUNE AaHHbIE U MalLMHHOE 0By4YeHue, NPOMbILINEHHbI
WHTEPHET BeLlel, UCKYCCTBEHHbIM MHTENNEKT, TEXHON0rMMN BecnpoBogHOM CBA3KU, POOOTOTEXHUKA,
KBaHTOBblE TEXHO/IOTMW, CUCTEMbI PacnpeaenéHHOro peectpa, TEXHON0rMM BUPTYalbHOM U
[OMO/IHEHHOWM peasnibHOCTEN.

OcHOoBHasn uenb n3ydveHuna yyebHoro npeameta « MHPopmaTmMKa» Ha yrnybNEHHOM yPOBHe cCpeaHero
obuero obpasoBaHus — obecneyeHne ganbHelwero pasBnUTUA MHGOPMALLMOHHBIX KOMMETEHLLUN
oby4atoLerocs, ero roTOBHOCTM K KMU3HU B YCIOBUAX Pa3BMBatoLLErocs MHGOPMALMOHHOTO obLectsa v
BO3paCTatOLLE KOHKYPEHLMUM HA pPbIHKe TpyAa. B ¢BA3M ¢ 3TMM n3yyeHne nHdopmatmkm B 10-11 Knaccax
O0KHO obecneynTs:

Cq)OpMVIpOBaHHOCTb MMNPOBO33pPEHNA, OCHOBAHHOIO Ha NOHUMAHNUKU POIN MHd)OpMaTMKM,
VIHCI)OpMaLI,MOHHbIX N KOMMYHUKaUNOHHDbIX TEXHOJ/IOTU B coBpeMeHHOM 06LLI,€CTBe,'

Cd)OpMVIpOBaHHOCTb OCHOB /1IOr’M4ecKoro " aaropuTMmn4ecKoro mbillneHunA,

chPOpMMPOBAHHOCTb YMEHUI pa3inyaTb GaKTbl U OLLEHKW, CPaBHMBATb OLlEHOYHbIE BbIBOAbI, BUAETb X
CBA3b C KPUTEPUAMMU OLLEHMBAHMA U CBA3b KPUTEPMEB C OnpeaeiEHHON CUCTEMO LLeHHOCTEN,
NpoBepPATb Ha AOCTOBEPHOCTb M 0606LaTh MHPOPMaLUIO;

chOpMUPOBAHHOCTb NPEACTABAEHNIN O BANAHUN MHPOPMALMOHHbIX TEXHONOMNI Ha KU3Hb YeI0BEKA B
obuwecTse, NOHMMAHME COLMAJIbHOIO, SKOHOMUYECKOTO, MOIMTUYECKOTO, KY/IbTYPHOIO, OPUANYECKOTO,
NPUPOAHOro, 3PrOHOMMYECKOr0, MEANLMHCKOTO U GMU3MO0IOrMYECKOTO KOHTEKCTOB MHPOPMALIMOHHbIX

TEeXHONOruUM;

NPUHATAE NPABOBbIX M 3TUYECKMX aCNEKTOB MHPOPMALMOHHbIX TEXHONOMMIA, OCO3HaHMeE
OTBETCTBEHHOCTU /Il0AEeN, BOBNEUYEHHDBIX B CO34aHME M UCMONb30BaHME MHPOPMALMOHHbBIX CUCTEM,
pacnpocTpaHeHne HGopmaunm;

co3faHue yCcnoBuiA gNa pPa3BUTUA HaBbIKOB y4ebHOM, NPOEKTHOW, HayYHO-UCCNeA0BaTEIbCKOM U
TBOPYECKOW AeATeNbHOCTU, MOTUBALIMKN 0BYYaIOLLLMXCA K CAMOPAa3BUTHIO.

B copeprkaHum yuebHoro npegmeta « MHGOpmaTMKa» BblAENAOTCA YETbIPe TEMATUYECKMX pa3aena.

Pasaen «LlndpoBas rpamoTHOCTb» MNOCBALWEH BOMPOCAaM YCTPOWCTBA KOMMbIOTEPOB M APYTUX 3/1EMEHTOB
UMDPOBOro OKPYKEHUSA, BKAKOYAA KOMMNbIOTEPHbIE CETU, UCMONb30BaHWUIO CPeACTB OnepaLMoHHOM
cuctembl, pabote B ceTM MHTEPHET M UCMONb30BaHNIO MHTEPHET-CePBMCOB, MHPOPMALIMOHHOM
b6e3onacHocTw.

Pasaen «TeopeTMyeckme 0CHOBbI MHGOPMATUKMN» BK/OYaET B ceba NOHATUIHbIN annapat
MHPOPMATUKM, BONPOCHI KOAMPOBaHUA MHGOPMALLMK, U3MEPEHUA MHPOPMALMOHHOTO 06bEMA AAHHBIX,
OCHOBbI aNnrebpbl TOrMKM U KOMMbIOTEPHOTO MOAENNPOBaHMA.



Pasaen « AAropuTMbl M NPOrpamMmmMmUpoBaHMe» HanpasaeH Ha Pa3BUTUE aNTOPUTMUYECKOrO MbILLIEHMUA,
pa3paboTKy anropmMTMOB U OLLEHKY UX CNOMKHOCTU, GOPMUPOBAHNE HABbLIKOB peasnm3aLmm Nporpamm Ha
A3bIKax NPOrpamMmmMmnpPoOBaHNA BbICOKOTO YPOBHA.

Pasgen «MHGOPMaLMOHHbIE TEXHONOTMM» MOCBALLEH BONPOCAM NPUMEHEHUA MHOOPMALLMOHHbIX
TEXHO/IOTUIM, PEaNM30BaHHbIX B NPUKAAAHbIX NPOrPaMMHbIX MPOAYKTAX U MHTEPHET-cepBucax, B ToOm
yuc/e B 3aZia4ax aHaAM3a AaHHbIX, MCNOAb30BaHUIO 633 AaHHbIX U 3/1EKTPOHHbIX Tabauy, ANs peleHus
NPUKNAAHbIX 3a4au.

B npuBeaéHHOM fJanee cogeprkaHum ydebHoro npegmeta « MHGOpPMaTUKa» KYPCMBOM Bblae/IeHbI
[AOMOJIHUTE/IbHbIE TEMbI, KOTOPbIE HE BXOAAT B 0653aTe/IbHYI0 Nporpammy obydeHus, Ho MoryT 6bITb
npeasoxeHbl N8 U3ydyeHns oTAelbHbIM MOTUBMPOBAHHBIM M CMOCOBHbIM 0byyatowmmes.

Yrny6néHHbIN ypoBeEHb M3yYeHUss UHPOPMATUKM PEKOMEHAYETCA A/1A TEXHONOTMYECKoro npoduns,
OPUEHTUPOBAHHOIO HA MHXKEHEPHYIO N MHDOPMALIMOHHYIO chepbl AeaTelbHOCTU. YTaybaEHHbIN
YPOBEHb U3y4yeHna MHPOPMATUKM obecneymnBaeT: NoAroToBKY 00Yy4aIOLLMXCA, OPUEHTUPOBAHHbIX Ha
cneumanbHOCTU B 061aCTU MHGOPMALMOHHDIX TEXHOIOTUI M MHXKEHEPHbIE CMeunanbHOCTH, y4acTue B
NPOEKTHOM U UCCNeA0BaATEIbCKOM AeATENbHOCTM, CBA3AHHOM C COBPEMEHHBIMW HanpPaBAEHUAMM
oTpacAn UHPOPMALMOHHO-KOMMYHUKALMOHHbIX TEXHONOTMI, MOAFOTOBKY K y4acTMIO B OIMMNNAZAAX U
cpade EAMHOro rocy4apcTBEHHOIO 3K3ameHa no MHGOPMaTHKe.

NocnepoBaTenbHOCTb n3y4yeHunA TeM B npeaenax ogHoro roaa o6yquvm MOXET ObITb M3MEHEeHa No
YCMOTPEHUIO y4nTena npu noarotoBke pa60qei/'| nporpammbl U NOYPOYHOTO N1IaHNPOBAHUA.

Obuiee YnCcNo YacoB, PEKOMEHA0BAHHbIX ANA U3yYeHUs nHdopmaTMKku — 272 yaca: B 10 Knacce — 136
yacos (4 yaca B Hegento), B 11 knacce — 136 yacos (4 4aca B Heaento).



COOEPHKAHUNE OBYYEHUA

10 KJTACC

Undposasa rpamoTHOCTb

TpeboBaHMA TEXHUKM BE30MACHOCTM U TUTKeHbl NpK paboTe ¢ KOMMNbOTEPAMM U APYTUMM
KOMMOHEHTaMM LUPPOBOTro OKPYKEHMSA.

MpUHUMNbLI PaboTbl KOMMLIOTEPOB M KOMMNLIOTEPHBIX CUCTEM. APXUTEKTYPA $oH HelimaHa.
ABTOMaTUYECKOE BbIMOJHEHWE NPOrpaMmsbl npoueccopom. OnepaTneHas, NOCTOAHHAA U
AoNroBpemeHHan namatb. O6MeH JaHHbIMK C MOMOLbIO WKH. KOHTPO/INEepPbl BHELWHUX YCTPOMCTB.
MpAMOR JOCTyN K NamATH.

OCHOBHblE TEHAEHUMMN PA3BUTUA KOMIMbIOTEPHbIX TEXHOOTMI. MapanienbHble BbIMUCAEHUS.
MHoronpoueccopHble cuctembl. CynepkomnbtoTepbl. PacnpegenéHHble BblYNUCAUTE IbHbIE CUCTEMbBI U
06paboTka 60/blMX AaHHbIX. MO6UbHbIE LWMPOBbLIE YCTPOMUCTBA U UX PO/Ib B KOMMYHUKALMUSAX.
BcTpoeHHble KomnbtoTepbl. MUKPOKOHTpPOAEpbl. PO60TU3NPOBaHHbIE NPOM3BOACTBA.

MporpammHoe obecrneyeHme KOMMNbIOTEPOB U KOMNbIOTEPHbIX CUCTEM. Buabl NporpammHoro
obecneyeHns n nx HasHadeHne. OcobeHHOCTN NporpaMmMHoro obecneyeHns MobUNbHbIX YCTPOICTB.
MapannensHoe nporpammmpoBaHue. CUcCTeMHOE NporpaMmHoe obecneyerHne. OnepaunoHHble
cuctembl. YTUauTbl. [lpansepbl ycTponcTs. MHCTaNNAUMA U AEUHCTaNNALNA NPOrPamMmMHOro
obecneyeHus.

daitnosble cucTembl. MPUHLMNbI Pa3MELLEHUA U UMeHOBaHUA GainioB B LONTOBPEMEHHOW NaMATH.
LLlabnoHbl Ans onucaHus rpynn ¢aiinos.

MporpammHoe obecneyeHue. SIMLeH3NpoBaHUE NporpammHoro obecneyeHns n LMPPOBbLIX PECYypPCoB.
MponpuetapHoe 1 cBoboaHOe NporpammHoe obecrneveHne. Kommepyeckoe 1 HEKOMMepUecKoe
MCNoNb30BaHMe NPOrpammHoro obecrnedeHnsa n LMppPoBbIX pecypcos. OTBETCTBEHHOCTD,
yCTaHaB/MBaeMas 3aKoHOAaTebcTBOM Poccuiickoit degepauum 3a HENpaBoOMEPHOE MCMNO/b30BaHMe
nporpammuoro obecnedyeHuns n LMbpPOBbIX PECYPCOB.

MPUHLMMbI NOCTPOEHWA M annapaTHbIe KOMNOHEHTbI KOMMbIOTEPHbIX ceTelt. CeTeBble NPOTOKObI. CeTb
NHTepHeT. Aapecauma B cetn UHTepHeT. MpoTokonbl cteka TCP/IP. CucTema AOMEHHbIX UMEH.

PasaeneHue IP-ceTn Ha NoACeTU C MOMOLLbIO MacokK noacetei. CeTeBoe aAMUHUCTPUPOBAHME.
MonyyeHne AaHHbIX O CEeTEBbIX HACTPOMKAX KOMMbloTepa. [poBepKa HAMUUA CBA3K C Y3/1I0M CETMU.
OnpegeneHne mapLupyTa ABUKEHMA NAKETOB.

Buabl aeatenbHocTu B ceTh MHTepHeT. Cepaucel MHTepHeTa. FeoMHPpopMaunoHHbIE CUCTEMDI.
[€0/I0KaLMOHHbIE CEPBUCHI PeasbHOro BpeMEHU (Hanpumep, 10KaLnsa MOBUIbHbIX TenedpoHOB,
onpeaeneHue 3arpy>KeHHoCTM aBTomarncTpasnei), MHTepHeT-Toprosns, 6poHnposaHmne 6MneTos
rOCTUHUL,



rocyaapcTBeHHbIE 3N1EKTPOHHbIE cepBUCHI U ycayrn. CoumanbHble CETU — OPraHn3auma KOANEeKTUBHOTO
B3aMmogencTemns u obmeHa gaHHbiMU. CeTeBOM 3TUKET: NpaBuia NoBeaeHMsA B KW6epnpoCcTpaHCTBeE.
Mpob6aema NoAJMHHOCTU NOyYeHHOW MHPopMaunn. OTKpbITbie 06pa3oBaTebHbIe Pecypcsl.

TexHOreHHble U SKOHOMMYECKME YrPOo3bl, CBA3AHHbIE C UCNOAb30BaHMEM MHPOPMALNOHHO-
KOMMYHUKaLMOHHbIX TexHoA0rni. O6wme npobiembl 3aWmnTbl MHPOPMALMU U MHPOPMALMOHHOM
6e3onacHocTu. CpeacTBa 3aLWMTbl UHPOPMALIMK B KOMIMbIOTEPAX, KOMNbIOTEPHbIX CETAX U
aBTOMaTM3MPOBAHHbIX MHPOPMALMOHHBIX cucTeMax. NpaBoBoe obecneyeHne MHPOPMALMOHHOM
6e3onacHOCTK.

MpeaoTBpalleHMe HECAHKLMOHMPOBAHHOIO AOCTYNa K JIMYHON KOHPUAEHUMaNbHOM MHPopmauum,
XPaHALWENCA Ha NepcoHabHOM KOMMblOTEPE, MOBUABHbIX YCTPONCTBaX. BpegoHocHoe nporpammHoe
obecneyeHue 1 cnocobbl 60pbObI C HUM. AHTUBUPYCHbIE NPorpammbl. OpraHM3auunsa IMYHOTO apxmnea
nHbopmaunun. PesepsHoe KonmposaHue. MNaponbHas 3awmTa apxmea.

LWndposaHue AaHHbIX. CUMMETPUYHbIE U HECUMMETPUYHBIE Wndpbl. LLndpbl npocToi 3ameHsbl. Lndp
Uesapa. Wundp BukeHepa. Anroputm wmdposaHnsa RSA.

TeopeTnyeckme 0CHOBbI MHPOPMATHKM
MHdopmauma, aaHHbIe U 3HaHWA. MHPOpPMaUMOHHbIE NpoLEecchl B NPUPoae, TeXHUKe 1 obLiecTse.

HenpepbiBHblE U ANCKPETHbIE BENUYMNHbI U CUTHA/bl. HE0BX0AMMOCTb ANCKPETU3aLUNN MHPOPMALIUN,
npeaHasHa4yeHHOM A1 XpaHeHus, nepeaadun n obpaboTkM B LMPPOBLIX CUCTEMAX.

[BounyHoe KogupoBaHue. PaBHOMEpPHbIe N HepaBHOMEpPHbIE Koabl. [leKoanpoBaHue CoobLeHni,
3anuMcaHHbIX C MOMOLLbIO HepaBHOMEPHbIX KoaoB. Ycnosue PaHo. MocTpoeHUe 04HO3HAYHO
OEeKoANpPYEMbIX KOAO0B C NOMOLLbIO AepeBa. EANHULbI M3MepeHna Komndyectsa nHpopmaumm.
AndaBUTHbIM NOAXOA K OLEHKe KoandecTsa MHopMauuu.

Cuctembl cumcneHusn. PasBépHyTan 3anuchb LesbiX U APOOHbIX YMcen B MO3ULLMOHHOWN cucTeme
cuncneHma. CBoMcTBa NO3ULMOHHOM 3aMNUCK YMCAA: KOAMYECTBO UMP B 3aNUCK, NPU3HAK AEAMMOCTU
4MCNa Ha OCHOBAHWE CUCTEMbI CYUCEHUA. AITOPUTM NepeBoAa LLeIoro Yncna us P-myHow cuctemsl
CYMCNEHUA B AECATUYHYIO. AIrOPUTM NepeBoaa KOHEeYHOW P-uyHoi Apobu B fecATUYHY0. ANropuTm
nepesoa Lenoro YMcaa U3 AecaTUYHON CUCTEMBI CYMCEeHNA B P-nuHyto. MepeBos KOHeYyHoM
AeCcATUYHOMN APo6u B P-nuHyto. [lBONYHasA, BOCbMEPUYHAs 1 LWeCTHaAuaTepuyHan CMCTEMbI CUNCIEHUS,
CBA3b MEXAY HUMWU. ApudMeTMYecKre onepaLMm B NO3ULMOHHbIX CUCTEMAX CUMCIEHUA. TPOMYHaA
ypaBHOBelleHHaA cMcTema CYMCieHna. [JBOMYHO-AEeCATUYHAA CUCTEMA CHUCEHNA.

KoanposaHue TekctoB. Kogmposka ASCIl. OgHobanTHble kogmposku. CtaHaapt UNICODE. KoamnpoBska
UTF-8. OnpeaeneHune MHGopMaLMOHHOTO 06bEMA TEKCTOBbIX COODLLEHWA.

KoauposaHue nsobparkeHunit. OueHka MHPopmaLMoHHOro ob6bEma rpaduyeckmnx AaHHbIX NPU 3a8aHHbIX
paspeLleHnmn u rnybuHe KoanpoBaHusA LBeTa. LiBeToBble mogenn. BekTopHoe KoamnposaHue. Popmatol
rpadmueckux painos. TpéxmepHan rpadmka. PpaKkranbHasa rpadpuKa.

KoamposaHue 3ByKa. OueHKa MHGOPMaLMOHHOro 06bEMA 3BYKOBbLIX AaHHbIX NPY 334aHHbIX YacToTe
ANCKPETU3aLMM U Pa3PALHOCTU KOAMPOBAHMUSA.



Anrebpa noruku. NMoHsaTHe BbiCKasblBaHMA. BbicKasbiBaTenbHble Gopmbl (NpeamrKaTsl). KBaHTOPSI
CYLLLECTBOBaHMA M BCEOBLLHOCTM.

Noruyeckue onepauuun. Tabanubl ICTUHHOCTU. JlIorMyecKme BbipaxeHus. Jlormyeckme ToxKaecTea.
[ 0oKa3aTenbCTBO IOMMYECKMX TOXKAECTB C NOMOLLIO TabanL, UCTUHHOCTU. JTorMYeckne onepaunn n
onepaunn HaJ, MHOXeCTBaMM.

3aKOoHbl anrebpbl IOrMKWU. JKBUBANIEHTHbIE NPe0bpa3oBaHMA NOTMYECKUX BblIPaXKeHWN. Jlornyeckne
YPaBHEHMA N CUCTEMbI YPABHEHWA.

Nornyeckne GyHKUMN. 3aBUCMMOCTb KOJIMYECTBA BO3MOMKHbIX JIOTMYECKMX QYHKLMI OT KOANYECTBa
aprymeHToB. MosiHble CUCTEMbI 1IOFUYECKUX GYHKLUNA.

KaHoHWuyeckue Gopmbl Iornyeckunx BbipaxkeHuii. CoBeplueHHble AN3bIOHKTUBHbIE N KOHbIOHKTUBHbIE
HOpMabHble GOPMbI, a/ITOPUTMbI UX NOCTPOEHMA NO TabnLLE UCTUHHOCTU.

Jlornueckme snemeHTbl B cOCTaBe Komnbtotepa. Tpurrep. Cymmartop. MHoropaspsaaHbliii cymmarop.
MocTpoeHue cXem Ha NOTUYECKUX 31eMEeHTaX Mo 3a4aHHOMY I0rMYECKOMY BblpaXKeHuo. 3anunch
JIOTMYECKOTO BbipaXKeHMA Mo JIOrMYECKOo cxeme.

MpeAacTaBaeHMe LenbIX YUCen B MaMATM KoMnbloTepa. OrpaHNMYeHHOCTb Anana3oHa Yymcen npu
OrpaHMYeHUU KonyecTsa pas3paaos. MNepenosHeHne pa3psaaHo ceTKU. be3sHaKkoBble U 3HaKoBble
AaHHble. 3HaKoBbIM BUT. [IBOMYHbIN AOMNONHUTENbHbIN KO OTPMLATE/IbHbIX YNCEN.

MobuToBble nornyeckme onepaumn. JlIornyecknin, apudmeTUYecKnin N LMKANYECKUIA CABUIN.
LLndpoBaHMe c NOMOLLbIO NOBUTOBOM onepaunmn «uckaodatouwee NWN».

MpeactaBneHne BELWECTBEHHbIX YMCEN B NAMATM KOMMNbloTepa. 3Hayallas 4YacTb U NOPALOK YMcna.
[JnanasoH 3HauYeHU BeLWECTBEHHbIX YMcen. Mpobaembl XpaHEHMA BELLECTBEHHbIX YMCEN, CBA3AHHbIE C
OrpaHMYeHMEM KOJIMYeCTBa pa3pAaaoB. BbinonHeHWe onepaumii ¢ BeLeCTBEHHbIMU YNCAAMK,
HaKonaeHne oWMBOK NPU BbIYUCIEHUSAX.

ANropuTMbl M MPOrpammMmnpoBaHme

OnpegeneHne BO3MOMKHbIX pe3ybTaToB paboTbl NPOCTEMLLINX aNTOPUTMOB YPaBAEHMUA UCNIONHUTENAMMU
N BbIYUCAUTE/bHBIX anropntMmos. OnpeaeneHme UCXOAHbIX AaHHbIX, MPU KOTOPbIX aArOPUTM MOKET AaTh
Tpebyemblii pe3ynbTar.

JTanbl peweHns 3a4a4 Ha KomnbtoTepe. MHCTpyMeHTaNbHble CPeACTBa: TPAHCAATOP, OTAAAUMK,
NPOGUANPOBLLMK. KOMNUAALMA U MHTepNpeTaumsa Nporpamm. BUpTyanbHble MallUHBI.

NHTerpnpoBaHHas cpeaa pas3paboTku. MeToabl OTAa4KM Nporpamm. Mcnosb3oBaHMe TPAacCUPOBOYHbIX
Tabanu,. OTnagouHbil BbiBog,. Molarosoe BbINOJHEHME NporpamMmMbl. TOUYKM ocTaHoBa. [pocmoTp
3HAYEHUI NePeMEeHHbIX.

A3bIK NnporpammunpoBaHma (Python, Java, C++, C#). Tunbl AaHHbIX: LENOYUCEHHbIE, BELLECTBEHHbIE,
CMMBO/IbHbIE, NorMyeckme. BeteneHuma. CnoxHble ycnosus. LlKnbl ¢ ycnosmem. LMKAbl No nepemeHHON.
B3anmo3ameHAEeMOCTb pPa3/IMYHbIX BUA0B UMKAO0B. MHBapMaHT uukaa. CoctaBnaeHue umkna ¢
MCNo/Ib30BaHMEM 3apaHee onpeaenéHHOIro MHBapMaHTa UuKAa.



JoKymeHTUpoBaHUe nporpamm. Mcnonb3oBaHMe KOMMeHTapueB. [10AroToBKa onMcaHns NPorpammel 1
WHCTPYKLUMU A5 NOJ/Ib30BaTe A,

AnropuTmbl 06paboTKKN HaTypasibHbIX YNCE, 3aNUCAHHbIX B MO3ULMOHHBIX CUCTEMAX CHUCTEHMA:
pasbureHne 3anncK YMCNa Ha oTAeNbHbIE LM PbI, HAXOXKAEHME CYMMbI U Npou3BeaeHns uuop,
HaxoXAeHne MakCUManbHOW (MUMHUMaNbHOM) UNGPbI.

HaxoskaeHue Bcex NPoCTbIX uMcen B 3agaHHOM AunanasoHe. MNpeacrasieHune yncna B Buae Habopa
NPOCTbIX COMHOMUTENEN. ANropuUTm BbICTPOro BO3BeAEeHUA B CTEMEHb.

Ob6paboTKa AaHHbIX, XpaHALWMXCA B palinax. TekcToBble N ABOUYHbIE dalinbl. DaitnoBble NepemeHHble
(dartnosblie ykazatenu). YteHue us daiina. 3anucb B dain.

PasbueHune 3agaun Ha nogszagaqn. NMognporpammel (Npoueaypbl M GyHKUMMK). PeKypcua. PeKypcuBHble
06beKTbl (PppakTanbl). PekypcmsHble npoueaypbl M GyHKUMK. Mcnoib3oBaHMe CTeKa A1 opraHM3aLmm
PEKYPCUBHBIX BbI3OBOB.

Ncnonb3oBaHWe cTaHAAPTHOM BUBAMOTERM A3bIKa NPOrpammmnpoBaHua. NoakntoueHme 6ubnmorex
nognporpamm CTOPOHHMX NpounsBoguTenein. MoayabHbIN NPUHLMA NOCTPOEHMA NPOrpamm.

YucneHHble meToabl. TO4HOE M NPUBANKEHHOE pelleHns 334341, YNCIeHHble MEeToAbl peLleHuns
ypaBHeHUIN: meToa nepebopa, MeTos NoSOBMHHOTO AeneHus. NMpubanKEHHoe BbluMCAEHNE ANH
KpMBbIX. BbluMcneHune naowaaen Gpuryp ¢ NOMOLLbIO YNCEHHbIX METOA0B (MeToa, NPAMOYroIbHUKOB,
MeTog Tpaneuuit). Monck makcumyma (MUHUMYMa) GYHKLUKN OAHOM NepeMeHHON MeTo40M
NOJIOBUHHOTO AeNeHunA.

O6paboTKa CMMBO/bHBIX AaHHbIX. BCTPOEHHble GpYHKLMM A3bIKA NPOrpaMmmnpoBaHuna ana o6paboTku
CMMBOJIbHbIX CTPOK. ANropuUTMbl 06pabOoTKM CUMBOIbHbBIX CTPOK: NOACHET KOAIMYECTBA NOABAEHUI
CMMBONA B CTPOKE, pazbueHne CTPOKM Ha C/I0BA MO NPo6esibHbIM CUMBOJIAM, MOUCK NOACTPOKM BHYTPH
[AAHHOW CTPOKM, 3amMmeHa Hali4eHHOM NOACTPOKM Ha APYryto CTPOKY. [eHepaLuma BCex CN0B B HEKOTOPOM
andasuTe, YA0BNETBOPAIOLWMX 334aHHbIM OrpaHuyeHuam. NMpeobpasosaHue YMCAa B CUMBOJIbHYIO
CTPOKY 1 0bpaTHO.

Maccusbl 1 nocnenoBaTeNbHOCTU Yncen. BoluncneHue 0606|.I.l,éHHbIX XapPaKTEPUCTUK 2N1EMEHTOB
MaccmMBa UM YNCNOBOM nocnenoBatTesIbHOCTH (CYMMbI, npon3sseneHnA, cpegHero apmcbmemqecr(oro,
MUHUMANIbHOIO U MAaKCMMaJIbHOTO 3/1EMEHTOB, KO/ZIMYeCTBa 3/1EMEHTOB, YA40BNETBOPAKOLWUNX 3a4aHHOMY
ycnosmo). JInHelHbIN NoUCK 3a4aHHOro 3Ha4eHnA B Maccuee.

CopTrpoBKa ogHOMEpPHOro maccmsa. MpocTble MeToAbl COPTUPOBKM (MeTOA Ny3blpbKa, MeTos, Bbibopa,
COpPTUPOBKa BcTaBKamu). COpTUPOBKA cnaHuem. bbicTpaa copTupoBKa maccuea (anroputm QuickSort).
[BOMYHbBIN NOUCK B OTCOPTUPOBAHHOM MaccuBe.

[ByMepHble maccubl (MaTpuubl). ATropuTMbl 06paboTKM ABYMEPHbIX MacCUMBOB: 3aMONHEHNE
ABYMEPHOro YXC/0BOr0 MacCMBa Mo 3a4aHHbIM NPaBuaAam, MOUCK 3/1eMeHTa B ABYMEPHOM MaccuBe,
BblYUC/IEHME MAKCUMYMa (MUHUMYMa) M CYMMbl 3/1IEMEHTOB ABYMEPHOro MaccuBa, NepecTaHoBKa CTPOK
1 cTon6L0B ABYMEPHOTO MAaCcCUBa.

NHdOopMaLMOHHbIE TEXHONOTUM



TeKcToBbIN Npoueccop. PegaktuposaHue n dopmaTtnposaHme. NMposepKka opdorpadun 1 rpammaTku.
CpeacTBa NovcKka v aBTO3ameHbl B TEKCTOBOM MpoLeccope. Mcnoib3oBaHue CTUIEN.
CTpYKTYpMpPOBaHHbIe TEKCTOBbIE AOKYMEHTbI. CHOCKM, ornaBneHune. KonnekTmeHan pabora c
AOKYMeHTaMMK. MHCTPYMEHTbI peLeH3MpoBaHuA B TEKCTOBbIX Npoueccopax. O61ayHble cepBuchl.
[Jenosas nepenucka. Pedepar. MpaBuna UMTUPOBAHNA UCTOYHUKOB M 0popMIeHNs BUbanorpapuyeckmx
ccbloK. OpopmaeHme cnncka AnTepaTypbl. 3HAKOMCTBO C KOMMbIOTEPHOW BEPCTKOM TEKCTa.
TexHUUYecKme cpeAcTBa BBOAA TeKcTa. CneunanmsnmpoBaHHble CPeacTBa PeaakTMPOoBaHUA
MaTemMaTUYEeCKUX TEKCTOB.

AHanus gaHHbix. OCHOBHbIE 334344 aHan3a AaHHbIX: NPOrHo3MpoBaHWe, KnaccuduKaums,
Knactepusaumsa, aHanm3 oTKIOHeHUN. [ocnenoBaTeNbHOCTb pelleHUs 3a4a4 aHanm3a AaHHbix: cbop
MepPBUYHbIX AAHHbIX, O4MCTKA M OLEHKA KayecTBa AaHHbIX, BbIBOP U/Wan NoCTpoeHue moaenm,
npeobpasoBaHuMe AaHHbIX, BU3yasiM3aLMa AaHHbIX, UHTEpNpeTauma pesynbTaToB. MporpamMmmHble
CpeacTsa U MHTepHEeT-CepPBUCHI A1A 06paboTKU 1 NpeacTaBNeHNA AaHHbIX. Boablive AaHHble.
MalwmrHHoe obyyeHne. MHTenneKTyanbHbl aHanu3 AaHHbIX.

AHann3 AaHHbIX C MOMOLLbIO 3/IEKTPOHHBIX TabuL,. BbluncneHme cymmsl, CpeaHero apudmeTnyeckoro,
Hanboblero (HaMMeHbLLEro) 3Ha4YeHUA AManasoHa. BoluncneHme KospdpuumeHTa Koppenaumm asyx
pAAoB AaHHbIX. [locTpoeHue cToNbUaTbIX, IMHENYaTbIX U KPYroBbix Avarpamm. MoctpoeHune rpadukos
byHKUM. NMoabop NMHUKM TPpeHAa, pelleHune 3a4a4 NPOrHO3MPOBaHMS.

YucneHHoe pelleHne ypaBHeHUI ¢ NnoMoLlbio noabopa napamerpa. ONTMMM3aLMA KaK MOUCK
Hauy4llero peleHns B 3aAaHHbIX ycanosusx. Llenesasa dyHKUMA, orpaHmnyeHmns. JlokanbHble 1
rnobanbHbIi MUHUMYMbI LieneBoi GyHKUuK. PelleHne 3a4a4 ONTUMU3aLMM C NOMOLLBHO 3/IEKTPOHHbIX
Tabnuu,.

11 KNACC

TeopeTnyeckme 0CHOBbI MHPOPMATHKM

TeopeTuyecKkme Noaxobl K oLeHKe Konuvectsa MHbopmalmm. 3aKoH aaanuTMBHOCTU MHOPMaLMK.
dopmyna Xaptan. MHpopmaums n sepoatHocTb. Popmyna LLieHHoHa.

ANropuTmbl CxKaTuA AaHHbIX. AnropuTm RLE. Anroputm Xaddmana. Anroputm LZW. AAroputmel cxaTus
OaHHbIX C NOTEPsMU. YMeHbLUEHME FNYBUHbI KoanpoBaHuA LBeTa. OCHOBHbIE UAEN aNTOPUTMOB CXKaTUA
JPEG, MP3.

CKopocTb nepesayvn AaHHbIX. 3aBUCMMOCTb BPEMEHU Nepesaym oT MHGOPMALMOHHOIO 06BbEMA JAHHbIX
N XapaKTepPUCTMK KaHana cBA3n. NMpUYMHbI BO3SHUKHOBEHMA OWMOOK Npu Nepeaayve AaHHbIX. Kogbl,
No3BoAAOLWME 0ODHAPYKMBATb M UCNPABAATL OWMOKN, BO3HMKAOLLME NPU Nepesaye AaHHbIX.
PaccTtosHune XammuHra. KogmnposaHue ¢ nostopeHnem 61Ttos. Kogbl XammuHra.

Cuctembl. KOMNOHEHTbI CUCTEMbI U UX B3aumogencTeue. CuctemHbln addekT. YnpasneHue Kak
MHPOPMALMOHHBIM Npouecc. ObpaTHas cBA3b.



Mogenu u mogenvposaHue. Llenb mogenmposaHus. CoOoTBETCTBME MOAEAN MOAENUPYEMOMY O6BEKTY
WK NpoLeccy, Luean mogenvposaHua. dopmanusauma NpUKNagHbIX 3a4au.

MpeacrasneHne pesynbTaToB MOAEMPOBaHNA B BUAE, YA0OHOM AN BOCMPUATUA YE/T0BEKOM.
lpaduyeckoe npeacTasneHme AaHHbIX (cxembl, Tabauubl, rpadukn).

Ipadbl. OCHOBHbIE NOHATUA. Buabl rpados. OnucaHune rpadoB C NOMOLLbIO MaTPUL, CMEXHOCTH, BECOBbIX
MaTpULL, CMMCKOB CMEXHOCTM. PelieHne anropuTMmnIYecknx 3agad, CBasaHHbIX C aHanM3om rpados
(nocTpoeHre oNTMMaNbHOTO NYTU MEXKAY BEPLUMHAMM rpada, onpesesieHne KoMYecTBa pasinyHbIX
nyTel mexKay BepLMHAaMN OPUEHTUPOBAHHOIO aLMKANYECKOTro rpada).

Hepesba. BuHapHoe aepeso. [epesbs nomcka. Cnocobbl 06xoaa aepesa. MpeacrasaeHme
apudMeTMYECKUX BblpaXkeHunin B Buae aepesa. [UCKpeTHbIE UTPbl ABYX UTPOKOB C MOHOWM
nHdopmaumeit. NMocTpoeHne aepesa Nepebopa BapMaHTOB, oNMCaHMeE CTPATErMn Urpbl B TabNUYHON
dopme. BbIMrpbILHbIE U MPOUTPLIWHbIE MO3ULUK. BbIMrpbILLHbIE CTPATETNN.

CpeAacTBa MCKYCCTBEHHOTO MHTeAIeKTa. CepBMChbI MALIMHHOMO NepeBoaa M pacno3HaBaHMA YCTHOW peyn.
KorHutueHble cepBuchl. MaeHTUGMKALMA U NOUCK N306PaXKeHN, pacno3HaBaHME N,
Camoobyuatowmeca cuctembl. MCKYCCTBEHHbIM MHTENNEKT B KOMMbIOTEPHbIX Urpax. Micnoib3oBaHue
MEeTOA0B UCKYCCTBEHHOIO MHTENEKTa B 06y4aloLmxX cuctemax. Mcnosib3oBaHme MeToa08
WCKYCCTBEHHOrO MHTENeKTa B poboToTexHMKe. MHTepHET Belleit. MepcneKkTMBbl pa3BuTUA
KOMMbIOTEPHbIX MHTENNEKTYaIbHbIX CUCTEM. HelMpOHHbIe ceTu.

ANropuTMbl U NPOrpammMmnpoBaHme

dopmanmzauma NOHATMA anropnTma. MawmHa TeropMHIa Kak YHUBepCanbHasA MOLE b BbIYUCAEHWUIA.
Te3snc Yépya—TblopuHra.

OLeHKa CI0XKHOCTU BbluMCNEHWIA. Bpemsa paboTbl 1 06bEM MCMONb3yeMol MamATU, UX 3aBUCUMOCTb OT
pasmepa UCXOAHbIX AaHHbIX. OLeHKa aCMMNTOTUYECKOM CI0KHOCTU anropUTMOB. ANTOpUTMbI
MONNHOMMUANBHOM CAOXHOCTH. MepebopHble anroputmbl. Mpumepbl Pa3iNYHbIX aATOPUTMOB peLleHun
04HOW 334341, KOTOPbIE UMEIOT PA3/INYHYIO CIOXKHOCTD.

Monck NpocTbix YMcen B 3a4aHHOM AMana3oHe C NOMOLLbIO aAropuTMa «peLleTo 3paTocd>eHa».
MHoropaspagHble uesible Yncna, 3agaum ,D,IIVIHHOI\;1 apVId)METMKM.

CnoBapw (accoumaTmMBHbIe MAcCKBbI, 0TObpaKeHUs). Xaw-Tabanubl. NMocTpoeHne andaBUTHO-4YACTOTHOIO
CNoBapA ANA 3a4aHHOro TeKCTa.

CTeKkun. AHaNM3 NPaBUIbHOCTM CKOBOYHOIO BbipaKeHUsA. BbluncieHne apudmeTMYecKkoro BblpaxkeHus,
3anmMcaHHoOro B NoCTGUKCHOM popme.

Oqepe,u,m. Ucnonb3oBaHue oyepeaun anAa BpemMeHHOro XxpaHeHnAa gaHHbIX.

AnropuTtmbl Ha rpadax. MNocTpoeHne MUHUMAIbHOTO OCTOBHOIO AepeBa B3BELLEHHOIO CBA3HOMO
HEOPMEHTMPOBAHHOTO rpada. KonnyecTso pasnmMyHbIX NyTel mexay BepMHaMn OPUEHTUPOBAHHOIO
aumKnmyeckoro rpada. Anroputm [eiKctpbl.



[Hepesba. Peanvsaums gepesa c NOMOLLBIO CCbIIOYHbIX CTPYKTYpP. [JBOUYHbIe (BUHapHbIe) AepeBbs.
MocTpoeHue gepesa 414 3a4aHHOMO apMMETUYECKOro BblpakeHUs. PeKypcuBHble anroputmbl 06xoaa
Aepesa. Micnonb3oBaHuWe CTeKa M odyepeam gna obxoaa aepesa.

OnHamunyeckoe NporpamMmmMmnpoBaHme Kak MeToZ peLleHmns 3a4a4 C COXPaHEHMEM NMPOMEKYTOUHbIX
pe3ynbTaToB. 334a4u, PeLaemble C MOMOLLbIO AMHAMUYECKOTO NPOrPamMMUPOBAHUA: BbluMCaeHNE
pPeKypPCUBHbIX GYHKUMI, NOACYET KOMYECTBA BAPMAHTOB, 33341 ONTUMMU3ALLUN.

MoHATME 06 06BLEKTHO-OPUEHTMPOBAHHOM MPOrPaMmMmUpPoBaHUn. O6BEKTbI M Kaacckl. CBOMCTBA U
mMeToAbl 06beKTOB. O6bEKTHO-OPMEHTUPOBAHHbIN aHanM3. Pa3paboTka Nporpamm Ha OCHOBE 06bEKTHO-
OpUMEHTMPOBaHHOro noaxoaa. MHKkancynsums, HacneaosaHue, NOAUMMOPOU3M.

Cpeapl bbicTpoli pa3paboTku nporpamm. MpoeKkTnpoBaHue nHTepdeica nosb3osaTtens. Mcnosb3oBaHne
roTOBbIX YNPaBAAEMbIX 3/1eMeHTOB 414 NOCTpoeHUA uHTepdeiica.

0630p A3bIKOB NPOrPaMMUPOBaHUA. NOHATHE O NapagMrmax NPoOrpaMmmmpPoBaHus.
NHdOopMaLMOHHbIE TEXHONOTUM

dTtanbl KOMMNbHOTEPHO-MATEMATUHECKOTO MOAENTMPOBAHNA: MOCTAHOBKA 3a44a4U, pa3pa60TKa moaenu,
TecTnpoBaHume moaenn, KOMHbIOTeprIVI 9KCNepMMeHT, aHa/1In3 pe3y/ibTaToOB MOAeNTMPOBaHNA.

[ncKpeTnsauma npn matemaTMyecKom MoaenMpoBaHUKM HenpepbiBHbIX NpoLeccos. MoaenmposaHue
ABWKeHun. MoaennpoBaHune b1MonorMyeckmnx cuctem. Matematnyeckme Mogenv B 3KOHOMUKE.
BbluMcAMTENbHbIE SKCMEPUMEHTbI C MOAEAAMM.

O6paboTKa pe3ynbTaToB 3KCNepnmeHTa. MeToa HanmeHbLINX KBaapaTos. OLUeHKa YMCNOoBbIX
napameTpoB MoAeNMpyemMbix 06bEKTOB M NMPOLLECCOB. BoccTaHOBAEHME 3aBUCMMOCTEN No pesyabTaTam
3KCNepuMeHTa.

BeposTHocTHble mogenn. Metoabl MoHTe-Kapsio. UMnTaumMoHHoe mogenvpoBaHue. CUcTembl
MaccoBoro ob6cnyxmeaHumA.

TabnnuHble (penaunoHHble) 6a3bl AaHHbIX. Tabanua — npeacTaBneHe cBeaeHuin 06 OAHOTUMHbIX
obbekTax. MNone, 3anucb. Kntou Tabanubl. PaboTta ¢ rotoBoi 6a3o0i gaHHbIX. 3anonHeHe 6a3bl AaHHbIX.
MouncK, COPTUPOBKA M GUNBLTPALIMA AaHHbIX. 3aNpPOoChl Ha BbIBOPKY AaHHbIX. 3aNpOChl C NapaMeTpamMm.
BblunMcnsemble Nosia B 3anpocax.

MHoroTabanyHbie 6a3bl AaHHbIX. TUMbI CBA3EN MexXay Tabavuamu. BHewHMn katod. LlenoctHocTb 6asbl
OaHHbIX. 3aNpocbl K MHOroTabinyYHbIM 6a3am AaHHbIX.

NHTepHeT-npunoxeHua. NoHATME O cepBEPHOM U KIMEHTCKOM YacTAX canTa. TEXHOIOMMNA «KANEHT —
cepsep», eé I0CTOMHCTBA M HeaocTaTKU. OcHoBbI A3bika HTML 1 KackagHbix Tabauu, ctunei (CSS).
CueHapuu Ha s3bike JavaScript. Popmbl Ha Be6-CTpaHMLE.

PasmelleHune Beb-caliToB. Ycayra XocTMHra. 3arpysKka ¢paiiios Ha canT.

BBoga 1306parkeHuii C UICNOb30BaHNEM PA3/IMYHBIX UMPPOBBIX YCTPOWCTB (LM poBbIX poToannapaTos 1
MUKPOCKOMOB, BUAEOKamep, CKaHepoB M ApYyrux ycTpoicTs). Fpaduruecknii pegaktop. PaspelweHue.



KaapupoBaHue. UcnpasneHne nepcnektnsbl. FMctorpamma. KoppeKkuma ypoBHel, KoppeKuma LseTa.
ObecuBeuymBaHue UBETHbIX N306paxkeHui. PeTylwb. PaboTa c obnactamu. dunbTpbl.

MHorocnoiHble n3obparkeHus. Tekctosble cion. MacKa cios. KaHanbl. CoxpaHeHue BblaeNeHHOMN
obnactu. MoaroToBKa MANOCTPALLUIA ANA BeO-CalToB. AHUMMPOBaAHHbIE N306paXKeHUs.

BekTopHas rpadumka. NMpumuTtnssl. MIameHeHne nopaaKa anemeHToB. BoipaBHMBaHWe, pacnpeaeneHue.
lpynnuposKa. Kpusbie. PopmaTtbl BEKTOPHbIX PUCYHKOB. Mcnoib3oBaHWe KOHTYpOoB. BekTopun3sauyma
pPacTpoBbIX N306paXKEHU.

MPUHUMNbI NOCTPOEHUA N PefaKTUPOBaHNA TPEXMEPHbIX Moaenei. CeTouyHble moaenun. MaTepuansl.
MoaennposaHmue UCTOYHUKOB ocBeLleHuA. Kamepbl. AAANTUBHbIE TexHoorMu (3D-npuHTepbl). MoHATUe
0 BUPTYa/IbHOW PeasibHOCTU U AOMNO/IHEHHOW PeasibHOCTU.



NNAHUPYEMBbIE PE3Y/IbTATbI OCBOEHWMA MPOTPAMMBbI O MUHOOPMATUKE (YT/TYB/IEHHbIN
YPOBEHb) HA YPOBHE CPEAHEIO OBLLEFO OBPA3OBAHUA

JINYHOCTHBDIE PE3Y/IbTATHI

JIn4HOCTHbIE pe3ynbTaTbl OTPaXKatoT FOTOBHOCTb M CMOCOBHOCTb 06YYatOLWMXCA PYKOBOACTBOBATHCA
cbOpPMMPOBAHHOM BHYTPEHHEM NO3MLMNEN TMYHOCTU, CUCTEMOIM LLEHHOCTHbIX OPUEHTALMMN, MO3UTUBHbIX
BHYTPEHHUX yOEXKAEHWNI, COOTBETCTBYIOLMX TPAANLMOHHbBIM LLEHHOCTAM POCCUMCKOro obLecTBa,
paclMpeHmEe }KN3HEHHOTO OMbITa U ONbITa AeATENbHOCTU B NPOLLECCE peasn3aummn cpeacTsamm
y4ebHOro npegmeTa OCHOBHbIX HanpaBAEHUA BOCNUTATEIbHOW AEeATENBHOCTMY.

B pe3synbTaTe U3yyeHuUAa MHPOPMATMKK Ha YpoBHe cpegHero obuiero ob6pasoBaHua y obyyatoweroca
6yayT chopMMpoBaHbI CieayoLme TMYHOCTHbIE Pe3ybTaThl:

1) rPa*K4aHCKOro BOCNUTaHUA:

OCO3HaHMe CBOUX KOHCTUTYLLMOHHDbIX NPaB U 06ﬂ3aHHOCTEl>lI, yBa*Xe€Hue 3aKOHa M NpaBonopAaKa,
CO6/'HOA€HVIE OCHoOBOMOAraloOWMX HOpm MHd)OpMaLI,MOHHOFO npasa v MHd)OpMaLl,MOHHOﬁ 6e3OI'IaCHOCTM;

rOTOBHOCTb NPOTMBOCTOATb UAE0/I0MMM SKCTPEMM3IMA, HaLlMOHaAn3mMa, KceHodobum, AUCKPUMMUHaLMM
MO COUMaNbHbIM, PEIUIMO3HbIM, PACOBbIM, HaLMOHAbHbIM MPU3HaKaM B BUPTYa/ibHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOro BOCNUTaHMUA:

LLEHHOCTHOE OTHOLWIEHME K UCTOPUYECKOMY Haceaunto, 4OCTUKeHnAM Poccun B HayKe, UCKyCCTBe,
TEXHONOIMAX, NOHUMaHWNE 3Ha4YeHUA VIHCI)OpMaTMKM KaK HayKWn B XU3HN COBpPeEMEHHOTIO 06LLI,eCTBa,'

3) AYXOBHO-HPaABCTBEHHOIO BOCNUTAHUA:
Cd)OpMVIpOBaHHOCTb HPaBCTBEHHOIO CO3HAHWA, 3 TUHECKOIo NoBeaAeHNA;

CNOCOBHOCTb OLEHMBATDL CUTYaALMIO U MPUHMMATb OCO3HAHHbIE PELIEHUS, OPUEHTUPYACH HA MOPasIbHO-
HPABCTBEHHbIE HOPMbI U LLEHHOCTU, B TOM YnC/e B ceTU UHTepHET;

4) 3CTEeTUYECKOro BOCNUTaHUA:
3CTETMYECKOE OTHOLLEHUE K MUPY, BKAKHOYAA 3CTETUKY Hay4HOro M TEXHUYECKOro TBOPYECTBa;

CNocobHOCTb BOCNPUHUMATD pa3/INiHble BUAbI UCKYCCTBA, B TOM YMC/I€ OCHOBAHHOIMO HA UCMOJIb30BaHUK
MHPOPMALMNOHHbBIX TEXHONOINIA;

5) ¢pM3nYecKkoro BocnUTaHus:

chopMMpPOBaHHOCTb 340P0OBOrO U He3onacHoOro 0bpasa KM3HWM, OTBETCTBEHHOIO OTHOLLEHWA K CBOEMY
310pOBbIO, B TOM YMC/IE 3a CYET cobtogeHMA TpeboBaHUI be3onacHOM aKcnayaTaumMm cpeacTs
MHPOPMALMNOHHBIX N KOMMYHUKALMOHHbIX TEXHONOTUIA;

6) TPYAOBOro BOCNUTAHMSA:



rOTOBHOCTb K aKTUBHOM 0eATENbHOCTU TEXHO/IOTMYECKON U cou,maanoﬁ HanpaB/1IEHHOCTHU, CNoCcobHOCTb
MHNUUNPOBATb, N1aHNPOBATb U CAMOCTOATE/IbHO BbINOJ/IHATL TaKYIO AeATe/IbHOCTb,

nHTepec K chepam npodeccMoHaibHOM AeAaTeIbHOCTU, CBA3aHHbIM C MHPOPMATUKOM,
NpPOrpammMmnpoBaHMEM U UHPOPMALMOHHBIMMU TEXHONOTUAMM, OCHOBAHHbBIMM Ha AOCTUNKEHMUAX HAYKK
MHPOPMATMKM U HAYYHO-TEXHMYECKOIO Nporpecca, yMeHWe coBepLllaTb 0CO3HaHHbIN BbIOOp byayLiel
npodeccnn 1 peann3osbiBaTb COOCTBEHHbIE XU3HEHHbIE NIaHbI;

rOTOBHOCTb M CMOCOBHOCTb K O6pa3OBaHVIIO n CaMOO6pa3OBaHMI-O Ha NPOTAXEeHUN BCeMn KU3HU;
7) 9KON1I0TNYeCKOoro BOCNNTaHnA:

OCO3HaHMe r106anbHOro XapaKkTepa 3KOI0rMUYECKMX NPobiem 1 NyTel UX PELIEHWs, B TOM YMC/e C
YYETOM BO3MONKHOCTEN MHPOPMALNOHHO-KOMMYHUKALMOHHbIX TEXHONOMNIA;

8) LLeHHOCTM Hay4HOro MOo3HaHMA:

cPOpPMMPOBAHHOCTb MUPOBO33PEHMA, COOTBETCTBYIOLLEINO COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKMU,
OOCTUMKEHUAM Hay4YHO-TEXHUYECKOro Nporpecca U obLwecTBEHHOM NPAKTUKK, 33 CHET MOHMMaHUA Poan
MHPOPMALMOHHBIX Pecypcos, MHGOPMALMOHHbIX MPOLLECCOB U MHGOPMALMOHHbBIX TEXHOIOTUI B
ycnosusax umdpoBoii TpaHchopMaLMm MHOTMX chep KMU3HM COBPEMEHHOTO 0bLLECTBa;

OCO3HaHUue UeHHOCTU Haquoﬁ AeATeNbHOCTU, TOTOBHOCTb OCYLLECTB/IATb MPOEKTHYIO N
ncenenoBaTeIbCRyo 4eATENbHOCTb MHAMBUAYA/IbHO U B rpynne.

B npouecce AOCTUNKEHUA NMYHOCTHBIX PE3y/IbTaTOB OCBOEHUSA MPOrpammbl MO MHGOPMATUKE Yy
06Yy4aloLLMXCA COBEPLIEHCTBYETCA SMOLMOHAbHbIN MHTENNEKT, Npegnonaralowmin chopMmnpoBaHHOCTb:

CaMoperyanpoBaHna, BKOYAIOLWEro CAMOKOHTPO b, YMEHWE NPUHUMATb OTBETCTBEHHOCTb 3@ CBOE
noeegeHue, CNocobHOCTb aJanTUPOBATLCA K IMOLMOHAbHBIM M3MEHEHUAM U NPOSBAATL TMOKOCTb,
6bITb OTKPbITHIM HOBOMY;

BHYTPEHHEN MOTMBALMM, BKIIOYAOLWEN CTPEMAEHNE K AOCTUNKEHUIO LLEIM U YCNEXY, ONTUMU3M,
WHULMATUBHOCTb, YMEHME AeNCTBOBATb, MCXOAA U3 CBOUX BO3SMOXKHOCTEN;

3MNaTMK, BKAKOYatOLLE CMOCOBHOCTb MOHUMATb 3MOLMOHANbHOE COCTOSIHUE APYTUX, YYUTbIBaTb €ro npu
OCYLLECTBNIEHUM KOMMYHMKALMK, CMOCOBHOCTb K COYYBCTBUIO M CONEPENKMBAHMIO;

COLMANbHbIX HABbIKOB, BK/IOYAOLLMX CMOCOBHOCTb BbICTPaMBaTbh OTHOLIEHMWSA C APYFTMMU HOAbMU,
32060TUTbCA, NPOABAATL MHTEPEC U pa3pellaTb KOHPAUKTDI.

METANPEOMETHbIE PE3Y/IbTATbI

B pesynbTaTte nsyyeHns MHPOPMATMUKM HA YPOBHE cpeaHero obliero obpasoBaHuma y oby4yatoLerocs
6yayT cdopMmnpoBaHbl MeTanpeameTHble pPe3ybTaThl, OTPaXEHHbIE B YHUBEPCANbHbIX Y4ebHbIX
OEeCTBUAX, @ UMEHHO — NO3HaBaTe /IbHble YHUBEPCaNbHbIE yYebHble AeACTBUA, KOMMYHUKATUBHbIE



YHUBEPCAJZibHble yqe6Hb|e AeﬁCTBMﬂ, perynaTunBHble YHMBEPCA/ibHbIe yqe6Hb|e AeﬁCTBMH, coBMeCTHaA
AeATeNbHOCTb.

Mo3HaBaTenbHble yHUBepcabHble y4ebHble gencTemsa

1) 6a30Bble IorMYeckne AencTema:

camocToaTenlbHO GOPMYINPOBaTb U aKTyaNM3npoBaTb Npobaemy, paccmaTpuBaTb €€ BCECTOPOHHE;
YCTaHaB/IMBaTb CYLLLECTBEHHbIN NPU3HAK UM OCHOBAHUA A4 CPAaBHEHMA, Knaccudukaumm n obobueHunsn;
onpeaenaTb Lean AeATeNbHOCTH, 3a4aBaTb NapamMeTpbl U KPUTEPUUN UX AOCTUHKEHUA;

BbIABNATb 3aKOHOMEPHOCTU U NPOTUBOPEUUA B PaCCMaTPUBAEMbIX ABNEHUAX;

pa3pabatbiBaTb NAaH peleHus Npobaembl ¢ Y4ETOM aHA/IM3a UMEIOLLMXCA MaTepUasbHbIX 1
HemaTepuanbHbIX Pecypcos;

BHOCUTb KOPPEKTUBDLI B AeATE/IbHOCTb, OLLeHNBATb COOTBETCTBUE PE3Y/IbTATOB LENIAM, OLLEeHNBATb PUCKU
I'IOCI'Ie,CI,CTBMI‘/Ji AeATENDbHOCTU,;

KOOPAOWNHNPOBATbL U BbIMOJIHATb pa60Ty B YCN0OBUAX PEAIBHOIO, BUPTYA/ZIbHOIo U KOM6MHI/IpOBaHHOI'O
B3aVIMO,CI,El71CTBVIFI,'

pa3BMBaTb KpeaTUBHOE MblLUNEHNE NPU PeLlEeHUN KUSHEHHbIX Npobiem.
2) 6a3oBble UccneaoBaTeNnbCKMe AEUCTBUA:

BNnaAeTb HaBblKaMu y‘-IE6HO-MCC}'Ie,CI,OBaTe!'IbCKOI7I n I'IpOEKTHOﬁ 0eATeNbHOCTU, HaBblKaMK pa3pelleHnaA
I'IpO6I'IEM, CNOCOBHOCTLIO M FOTOBHOCTbLIO K CaMOCTOATE/IbHOMY NOUCKY MeTO40B pelleHNA NpakKTU4eCKnx
3a4ay, NPUMEHEHUIO Pa3/ZINYHbIX METOA0B NO3HAHUA,

OCYLLLECTBAATL Pa3/IMYHbIe BUAbI AEATENIbHOCTM NO NOJIYYEHUIO HOBOFO 3HAHUS, €ro0 MHTepnpeTaumu,
npeobpasoBaHMUIO M MPUMEHEHMIO B Pa3/IMYHbBIX Y4E€OHbIX CUTyauuaAx, B TOM YMUC/e NPU CO34aHNK
y4ebHbIX M COLMANbHbBIX MPOEKTOB;

d)OpMMpOBaTb Hay‘-IHbIﬁ TN MbilWNEeHNA, BNaaeTb Haquoﬁ TepMMHOHOFMeﬁ, KNHo4YEeBbIMU NOHATUAMU U
MmeTodamu;

CTaBUTb M GOPMYNNPOBATL COBCTBEHHbIE 3a4a4M B 06pa3oBaTeIbHON AeATENbHOCTU U HKU3HEHHbIX
CUTyaumnx;

BbIABNATL MPUUYNHHO-CNEACTBEHHbIE CBA3M U aKTYaNIM3MpPOBaTb 3aZavy, BblABUraTb rMNoTesy eé
peLleHuns, Haxo4MTb apPryMeHTbl AN A0Ka3aTebCTBA CBOMX YTBEPKAEHWIA, 334aBaTb NapaMeTpbl U
KPUTEPUU peLLeHus;

dHa/IN3NPOBATb NOJIy4eHHbIe B Xo4e pelleHnA 3a4a4u pe3yibTaTbl, KOUTUYECKU OUEHNBATb UX
AO0CTOBEPHOCTb, MPOrHO3NPOBATb USMEHEHUE B HOBbIX YCZTOBUAX;

AaBaTb OUEHKY HOBbIM CUTYyaUNAM, OLLEHNUBATb ﬂpMO6peTéHHblﬁ onbIT,



OCYLLECTBAATH LieieHanpaBAeHHbII MOUCK NepeHoca cpeacTs U cnocobos AeNCTBuA B
npodeccroHanbHyo cpeay;

YMEeTb NepeHOCUTb 3HAHUA B NO3HABATE/IbHYIO M NMPAKTUYECKY0 06/1aCTU XKU3HEAEeATENbHOCTY;
YMETb MHTErpMpoBaThb 3HAHUA U3 PasHbIX NpeaMeTHbIX obnacTen;

Bbl4BUIraTb HOBbIE NAaen, npegsiaratb OPUrMHasbHblie NOAXOAbl U peLleHnA, CTaBUTb ﬂpOGl’IEMbI n
3a4a4un, Aonyckaruime anbtepHaTUBHbIE pelleHunA.

3) paboTa c uHdopmaumeit:

BJa4ETb HaBblKamMU NOAYyYEHUA MHGOPMALMM U3 UCTOYHUKOB Pa3HbIX TUMOB, CAMOCTOATENbHO
OCYLLECTBAATb NOWUCK, aHaN3, CUCTEMATM3ALMIO U MHTEPNPETaLMIO MHPOPMaLMKN Pa3IUUHbIX BUAOB U
dopm npeacTaBneHus;

C034aBaTb TEKCTbI B Pa3/INYHbIX GopmaTax C y4ETOM HasHaYeHMA MHPOPMaLMN U LLeNEeBOI ayauTopum,
BbI6Mpasa onTumanbHyo Gopmy NpeacTaBAeHMA U BU3yanusaumm;

OLEHMBATb AOCTOBEPHOCTb, NEMTMTUMHOCTb MHPOPMaLMM, €€ COOTBETCTBME NPABOBLIM M MOPasIbHO-
3TUYECKMM HOPMaM;

MCNONb30BaTb CPeACcTBAa UHPOPMALMOHHBIX M KOMMYHWUKALMOHHbIX TEXHO/IOMUIA B PeLleHnM
KOTHUTMBHbIX, KOMMYHUKATUBHbIX U OPraHM3aUMOHHbIX 33434 ¢ cobatogeHnem TpeboBaHmi
3ProHOMUKM, TEXHUKM HE30MacHOCTH, TUTUEHbI, pecypcocbepeskeHuns, NPaBoBbIX U STUYECKUX HOPM,
HOPM MHPOPMALMOHHON 6e30MacHOCTH;

B/1aAeTb HaBblIKaM¥M PaCNO3HaBaHUA U 3aLlLUTHI MH(I)OpMaLI,MM, MH(I)OpMaLI,MOHHOVI 6esonacHoCTH
JNINYHOCTU.

KoMMyHWKATMBHbIE yHMBEPCA/bHble yYebHble AeNCcTBUA

1) obleHue:
OCYLLECTBNATb KOMMYHMKaLLMM BO BCeX chepax KU3HMU;

pacno3HaBaTb HeBepbanbHble CpeacTBa 06LLEHMA, MOHMMAaTb 3HaYeHNe CoLMabHbIX 3HAKOB,
pacno3HaBaTb NPeAnoChINKU KOHPAUKTHbIX CUTYaLUMUI U CMArYaTb KOHOAMKTbI;

BNALAETb PA3/IMYHbIMK CNOCObammM 0BLEHNA N B3AUMOLENCTBUA, APFYMEHTUPOBAHHO BECTU ANANOT,
YMETb CMArYaTb KOHOANKTHbIE CUTYALNNK;

pPa3BEPHYTO U IOTMYHO M31araTb CBOO TOUKY 3PEHMA C UCNONb30BaHMEM A3bIKOBbIX CPEACTB.
2) coBMecTHasA AeATeNbHOCTb:

NMOHMMATb WU UCMOJIb30BATb NPENUMYLLECTBA KOMAHAHOM U UHAMBMAYANbHON PaboTbl;



BbI6MpaTb TeEMATUKY N METOAbl COBMECTHbIX ,CI,EVICTBVIVI C y‘-IéTOM O6LU,MX nHTEpecos “ BO3MOHOCTEM
KaXXa0ro 4sieHa KONNeKTUBa,

NPUHUMATb L,e/IM COBMECTHOMN AeATeNIbHOCTU, OPraHM30BbIBaTb M KOOPAMHUPOBATb AENCTBUA MO UX
OOCTUNKEHMIO: COCTaBNATL NNAH AeNCTBUIA, pacnpesenaTb Poan ¢ yY4ETOM MHEHUI YH4ACTHUKOB,
obcy»KaaTb pesybTaTbl COBMECTHOM paboThl;

OLEHMBATb KAYeCTBO CBOEr0 BKIAAa M KaXKA0ro y4acTHMKA KOMaHAbl B 06LWMIA pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUAM;

npeagnaratb HoBbl€ NPOEKTbI, OLLEeHNBATL naen C Nno3nunn HOBU3HbI, OPUTUHAJIBHOCTMH, I'IpaKTVI‘-IeCKOIz
3HAa4YNMMOCTU;

OCYLLECTBAATb MO3UTUBHOE CTPATErMyeckoe NoBeaeHMEe B Pas/IMYHbIX CUTyaLMaAX, MPOABAATb TBOPUYECTBO
1 BoobpaxkeHue, 6bITb MHULMATUBHBIM.

PerynaTuBHble yHUBEpPCa/ibHble yyebHble AelCTBUA

1) camoopraHusaums:

CaMOCTOATE/IbHO OCYLLECTB/IATb MNO3HABATE/IbHYIO AE€ATE/IbHOCTb, BbIABNATb I'IpO6J'I€MbI, CTaBUTb U
(I)OpMyl'IMpOBaTb cobcTBEHHbIE 3a4a4yn B o6pa303aTeanoi/'1 A0eATENbHOCTU U MU3HEHHbIX CUTYaUUNAX;

CaMOCTOATE/IbHO COCTABAATb MNJ1aH PeLleHns Npobaembl C YYETOM UMEIOLLMXCA PECYPCOB, COBCTBEHHbIX
BO3MOXHOCTEM U NpeanoYTeHUN;

[aBaTb OLEHKY HOBbIM CUTYaLUUAM;
pacwupATb PaMKKM y4ebHOro npeameTta Ha OCHOBE JIMYHbIX MPEANOYTEHU;

AenaTb 0CO3HaHHbIN BbIBOP, aprymMmeHTUPOBaTL ero, 6paTb OTBETCTBEHHOCTL 3a PELUEHME;
OL,eHMBaTb NPUOBPETEHHbIN ONbIT;

cnoco6cTBOBaTL GOPMUPOBAHMIO U MPOABAEHMIO WMPOKOM 3PYAMLMMN B Pa3HbiX 061acTAX 3HAHWUN,
NOCTOAHHO NOBbLIWATL CBOM 06pa3oBaTe/IbHbIN U KY/bTYPHbIN YPOBEHb.

2) CaMOKOHTPOb:

AaBaTb OLEeHKY HOBbIM CUTYyaUMAM, BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb, OLUEHNBATb COOTBETCTBUE

pe3y/NbTaToB LEeNam;

BNafeTb HaBblKaMW NO3HaBaTe/IbHOM pedaIeKCMM KaK OCO3HAHWUA COBEpPLUAEMbIX AENCTBUI U
MbICUTENIbHBIX MPOLLECCOB, UX PE3Y/IbTaTOB M OCHOBAHMWM, NCNONb30BaTb NPUEMBI pedneKkcun ans
OLLEHKM CMTyaLmn, Bbibopa BEPHOro peLleHuns;

OLLeHMBaTb PUCKM U CBOEBPEMEHHO NMPUHUMATL PELUEHMA MO UX CHUXKEHWIO;



NPUHUMATb MOTUBbI M apryMEHTbI APYTUX NP aHan3e pe3y/ibTaToB AeATE/IbHOCTHU.
3) npuHATKA ceba u gpyrux:

NPUHUMATbL cebs, NOHMMAsA CBOM HEAOCTAaTKM U LOCTOMHCTBA;

NPUHUMATb MOTUBbI M apryMEHTbI APYIMX NPU aHaAn3e pesynbTaToB AeATe/IbHOCTH;
NpuW3HaBaTb CBOE MPaBo W NPABO APYrMX HA OLINOKY;

pPa3BnBaTb CnocobHOCTb NOHMMATb MUP C NO3NUUKN APYroro 4Yenoseka.

MPEOMETHbIE PE3Y/IbTATbI

B npouecce nsyyeHuns Kypca MHPopmaTmKK yriybnéHHoro yposHa B 10 knacce obyyatowmmuca obyayt
OOCTUTHYTbI CAeaytolme npeamMmeTHble pesyabTaThl:

B/lageHue NpeacTaBieHUAMMN O POAU MHOPMALIMKM 1 CBA3AHHBIX C HEM NPOLECCOB B NPUPOAE, TEXHUKE
M obuwecTBe, MOHATUAMKU «MHOPMALUAY, KMHPOPMALMOHHbIN NPOLLECC», KCUCTEMA», KKOMMOHEHTbI
CUCTEMBI», KCUCTEMHbIM 3DDEKT», K MHGOPMALMOHHAA CUCTEMA», KCUCTEMA YNPABAEHUNY;

BJageHVe MeToLamm noucka MHGoOPMaLLMK B ceTu MHTEPHET, yMmeHMe KPUTUYECKU OLLEHUBATb
MHOPMaLMIO, NONYYEHHYIO U3 CeTU VIHTEpHET;

YMeHUE XapaKTepn3oBaTb 6onblne AaHHble, NPNUBOANTL NPUMepPblI NCTOYHNUKOB X NONYyYEHUNA U
Hanpas/seHnUA NCNoNb30BaHUA, YyMmeHUe KﬂaCCVId)VILI,VIpOBaTb OCHOBHble 3a4a4M aHaIn3a AaHHbIX
(I'IpOI'HO3MpOBaHMe, KﬂaCCMd)MKaLI,MFI, Knacrtepunsauuna, aHanus OTKﬂOHEHMﬁ), NOHUMATb
nocnenoBaTeZIbHOCTb peweHnA 3a4a4 aHa/In3a AaHHbIX: c6op nepBUYHbLIX AaHHbIX, O4YNCTKA N OLUEHKAa
KavyecCTBa OaHHbIX, Bbl60p I/I/VlﬂM nocTpoeHune moaenu, npeo6pa3OBaHme AaHHbIX, BU3yain3aymna
AaHHbIX, UHTEPNPETALNA PE3Y/IbTATOB;

NMOHMMaHME OCHOBHbIX MPUHLIMNOB yCTpOVICTBa n d)YHKLl,MOHVIpOBaHMFI COBPEMEHHDbIX CTaLLMUOHAPHbIX U
MOBUNbHbIX KOMMNbHOTEPOB, TeHLI,EHLI,VI[/JI Pa3BUTUA KOMNbIOTEPHbIX TEXHOﬂOFVIVI;

BNafeHne HaBblkamu paboTbl C OnepaLMoHHbIMU CUCTEMaMM, OCHOBHbBIMW BUAAMMN MPOrpamMmmMHOro
obecnevyeHna ana pelleHna ydebHbIx 3a4a4 No BbIBpPaHHOM cneunanmsaumm;

Hann4yMe NpeacTaBAeHU O KOMMbIOTEPHbIX CETAX U UX POJIN B COBPEMEHHOM MUpPE, 0 Ha30BbIX
NPUHUMMNAX opraHn3aumm n GyHKLMOHNPOBAHUA KOMMbIOTEPHbIX ceTelt, 06 0bwmx NnpuHLMNax
pa3paboTKu U GYHKLMOHNUPOBAHNA UHTEPHET-NPUNOKEHWIA;

NOHMMaHMe yrpo3 MHOPMaLLMOHHOM 6Ee30MaCHOCTM, UCNO/Ib30BaHME METOA0B M CPeacTB
NPOTMBOAENCTBMA 3TUM Yrpo3am, cobnogeHmne mep 6e30nacHOCTM, NPeaoTBPaLLAoLLMX HE3aKOHHOEe
pacnpocTpaHeHWE NepPCoHasIbHbIX AaHHbIX, coba0aeHUe TpeboBaHUM TEXHUKN 6Ee30MacHOCTU U TUTUEHDI
npu paboTe ¢ KOMMNbIOTEPAMU U APYTMMU KOMMIOHEHTaMU UUMGPOBOro OKPYKEHUS, MOHUMaHKE
NpPaBoOBbIX OCHOB MCMOJ/Ib30BaHUA KOMMbIOTEPHbIX Nporpamm, 6a3 AaHHbIX U paboTbl B ceT UHTepHET;



NMOHWMAHWME OCHOBHbIX MPUHLMMOB AUCKPETU3IALMM PA3ANYHBIX BUAOB MHPOPMALUN, yMEHME
onpenenate MHGOPMALLMOHHBIN OOBEM TEKCTOBbIX, rPadUUECKMX U 3BYKOBbIX AaHHbIX NPU 3a4aHHbIX
napameTpax AUCKPETU3aLUKN, YMEHWE ONPeaenaTb CPeLHIO CKOPOCTb Nepeaayn AaHHbIX, OLLeHMBATb
N3MeHeHWe BpeMeHM Nepeaayn npym nsmeHeHUn MHGOPMaLMOHHOTO 06bEMA AAaHHbIX M XapaKTePUCTUK
KaHana cBA3u;

YMeHWe UCMOoNb30BaTb NPU pelleHnn 3a4a4 CBOMCTBA NO3ULMOHHOW 3aNUCK YNCeN, airopuUTMa
MOCTPOEHUSA 3aNUCK YNCNA B NO3ULIMOHHOW CUCTEME CYMUCAEHMA C 3a4aHHbIM OCHOBaHMEM U MOCTPOEHMA
yncna No CTPOKe, CoAep Kalllei 3anmch 3TOro YNCaa B NO3ULMOHHOWM CUCTEME CHMC/IEHNA C 3a4aHHbIM
OCHOBaHMEM, yMeHMe BbINOAHATb apudmeTMyeckne onepaummn B NO3ULUOHHbLIX CUCTEMAX CYNCNEHUS;

YMeHUE BbINO/THATb npeo6pa303aHMﬂ NOrn4ecKkunx Bblpa)KeHMVl, MCNOJ1b3yA 3aKOHbI anre6pb| NNOTUKMWN,
YMeHUe CTPOUTb Iorn4yecKoe BblparkeHune B ,LI,VI3'bIOHKTVIBHOﬁ M KOHbIOHKTUBHOM HOPMa/ibHbIX d)oplv\ax
no 3a,ﬂ,aHHOI‘/JI Ta6nmu,e MCTUHHOCTU, NCccnenoBaTb 06.21acTb UCTUHHOCTK BbICKa3biBaHUA, coAepKallero
nepemeHHble, pewaTtb HEC/TIOXKHbIe 1orn4yeCKkne ypaBHeHUA U CUCTEMbI ypaBHEHMﬁ;

NoHMMaHune 6a3oBbIX aNIrTOPUTMOB 06PabOTKM YMCNOBOMN U TEKCTOBOW MHbOPMaLMM (3aNUChb YMCEN B
MO3ULIMOHHOMW CUCTEME CHUC/IEHMA, HAXOXAEHNE BCEX NPOCTbIX YNCEN B 3a4aHHOM AuanasoHe,
06paboTKa MHOropaspAAHbIX LenblX YMcen, aHa N3 CUMBOJIbHbIX CTPOK M APYTUX), aArOPUTMOB NOUCKa U
COPTUPOBKU, yMEHMeE ONpeaensiTh CNI0MKHOCTb U3yYaemblX B Kypce 6a30BbIX a/ir0pUTMOB
(cymmunpoBaHue 3n1eMeHTOB MaccuBa, COPTMPOBKA MaccuBea, nepebopHble afiropUTMbl, ABOUYHbIN
NOWCK) M NPUBOANUTL NPUMEPbI HECKOIbKMX aNrOPUTMOB Pa3HOM CNOXHOCTU A4 pelleHna OaHOoWM
3a4auu;

B/lafeHne YHUBEPCaibHbIM A3bIKOM MPOrpaMMUPOBaHNSA BbICOKOTO ypoBHA (Python, Java, C++, C#),
npeacTaBaeHnAMM 0 6a30BbIX TUNAX AAHHBIX U CTPYKTYPaXxX AaHHbIX, YMEHWE UCMN0/b30BaTb OCHOBHbIE
YyNpaBAAoLLME KOHCTPYKLUKN, YMEHME OCYLLECTBAATD aHA/IM3 NPEeAJ/I0KEHHON NPOrpaMMbl: oNpeaenaTb
pe3ybTaTbl PaboTbl NPOrpamMmmbl NP 3aZaHHbIX UCXOAHbIX AAHHbIX, ONpeaensaTb, NP KaKUX UCXOL4HbIX
OAHHbIX BO3MOXHO NoyYeHUe yKa3aHHbIX pe3ybTaToB, BbIABAATbL AaHHblE, KOTOpble MOryT NPUBECTM K
owmnbke B paboTe nporpammbl, GoOpMyIMPOBaTb NPEASIOKEHMA MO YAYYLIEHNIO NPOFPAaMMHOIO KOAa;

YMeHUe Co34aBaTb CTPYKTYPUPOBAHHbIE TEKCTOBbIE AOKYMEHTbI U AEMOHCTPALMOHHbIE MaTepuKasibl C
NCNo/sIb30BaHMEM BO3MOKHOCTEM COBpPEMEHHDbIX NPOrpaMmHbIX CpeacTs n 061a4HbIX cepBucos,

YMEHMe NCMNOJIb30BaTb 3N1EKTPOHHbIE Tabanupbl 4NA aHaM3a, NpeacTaBieHma n 06paboTKM AaHHbIX
(BKNtOYAs BbIUUCIEHME CYMMbI, CpeaHero apudpmeTnyeckoro, HaubonbLWero U HAMMEHbLLEro 3HAYeHUN,
pelleHne ypaBHEeHUM, BbIDOP ONTUMAJIbHOrO peLleHus, Nnoadbop AMHUM TPEHAA, PELLEeHWe 33434
NPOrHo3npoBaHmA).

B npouecce M3yyeHus Kypca MHPOPMaTHKKM yrnybaEéHHOro ypoBHA B 11 Knacce obyyatowmmmca byayT
AOCTUTHYTHI Ciedyoume npegMeTHble pesyabTaThl:

YMeHMe CTPOUTb HEPaBHOMEPHbIE KOAbl, AOMNYCKatloline 04HO3HaYHoe AeKoAnPOoBaHMe CoobLLeHN
(npeduKcHble KoApl), NCNO/Ib30BaTh NPOCTENMLLME KOAbl, KOTOPbIE NO3BOIAOT 0BHAPYKMBATL U
MCNpaBAAaTb OWKBKN NpU Nepeaaye AaHHbIX, CTPOUTb KoA, o6ecneynBalonin HaMMeHbLIYIO BO3MOMKHYIO
CPeaHIo AIMHY coObLEHMA NPM N3BECTHOM YacToTe CUMBOJIOB, NOACHATbL MPUHLMMbLI PaboTbl MPOCTbIX
aNrOPUTMOB CXaTUA AAHHbIX;



YMEHWE peLaTb aAropuTMmnYecKkme 3a43a4m, CBA3aHHbIE C aHANM30M rpadoB (3a4a4M NOCTPOEHUS
ONTMMaNbHOIO NYTU MEXKAY BepLIMHamMM rpada, onpenesieHns KOMYecTBa PasINdHbIX NyTen Mexay
BEPLUMHAMM OPUEHTUPOBAHHOIO AUMKANYECKOTO rpada), yMeHMe UCNO/Ib30BaThb AEPEBbA NPU aHANM3E U
NMOCTPOEHUM KOLOB U ANA NpeacTaBaAeHna apuPMETUYECKUX BbIPAaXKEHWNN, NPU peLLleHnn 3a4a4 NoucKa u
COPTUPOBKM, YMEHUE CTPOUTb AEePEBO UFPbl NO 334aHHOMY anropuTMmy, paspabaTbiBaTb U 06OCHOBbIBATL
BbIMIPbILLHYO CTPATETUIO UTPbI;

yMeHue pa3pabaTtbiBaTb M peasnn3oBbiBaTh B BUAE NporpamMm 6a3osble afiropuTMbl, yMeHue
MCMo/Ib30BaThb B NPOrpamMmmax AaHHble Pas/INUHbIX TUMNOB C YH4ETOM OrpaHUYeHMI Ha AnanasoH ux
BO3MOKHbIX 3HAYEHUI, NPUMEHATL NPU PELIeHUN 33434 CTPYKTYPbI SaHHbIX (CIMCKK, CI0BAPU, CTEKM,
ovyepeam, Aepesba), MCNOAb30BaTb Ha30Bble onepauyn Co CTPYKTYPaMu AaHHbIX, MPUMEHATb
CTaHAapTHbIE 1 COBCTBEHHbIE NOANPOrPamMmMbl 418 06paboTKM YMCNOBbIX AaHHbIX U CUMBOJIbHbIX CTPOK,
MCNoab30BaThb NpKU paspaboTke Nporpamm 6MBANOTEKM NOANPOrPamMM, 3HaTb QYHKLMOHAbHbIE
BO3MOKHOCTU MHCTPYMEHTA/IbHbIX CPEACTB cpeabl pa3paboTKu, ymeHMe UCMoNb30BaTb CPeacTBa

OT/1aZ KM NPOrPamMM B cpese NporpaMmmnpoBaHuns, ymeHne SOKYMeHTMPOBaTb NporpaMmei;

YMeHue co34aBaTb BE6-CTpa HUUbI;

BNafleHMe OCHOBHbIMM CBeAeHUAMM 0 6a3ax AaHHbIX, UX CTPYKTYpe, cpeacTBax co3aaHuaA U paboTbl ¢
HUMW, yMEHMe UCNOob30BaTb TabanUHble (penaumnoHHble) 6asbl AaHHbIX (COCTaBAATb 3anpochl B 6a3ax
[aHHbIX, BbIMOJIHATb COPTUPOBKY M NMOUCK 3anuceit B 6a3e gaHHbIX, HANOHATb pa3paboTaHHyto 6asy
OaHHbIX) U CNPaBOYHbIE CUCTEMDbI;

YMeEHME UCM0Nb30BaTb KOMMbIOTEPHO-MAaTEMATUYECKME MOAENMN ANA aHaAn3a 06BEKTOB M NPOLLECCOB:
bopMyIMpoBaTh Lesib MOAENMPOBAHUSA, BbIMOJAHATL aHAIN3 Pe3y/1bTaToB, NOYYEHHbIX B X04e
MOAENMPOBAHUA, OLLEHMBATb COOTBETCTBUE MOAEAN MOAENNPYEMOMY 0OBEKTY MM NpoLLeccy,
NnpeAcTaBAATb Pe3y/bTaTbl MOAEMPOBAHMA B HArAAHOM BUAE;

YMeHMe opraHn30BbIBaTb IMYHOE MHPOPMALMOHHOE NPOCTPAHCTBO C UCMOAb30BaHNEM PA3NYHDBIX
CPeacTB LMPPOBbIX TEXHONOMNIM, MOHUMaHME BO3MOXKHOCTEN LUMPPOBbLIX CEPBUCOB rOCYAapPCTBEHHbIX
ycnyr, umdposbix 0bpasoBaTesIbHbIX CEPBUCOB;

NOHMMaHWE OCHOBHbIX MPUHLMMOB PaboTbl, BO3MOXKHOCTEN U OrPaHUYEHUA NPUMEHEHUS TEXHOIOTUI
WCKYCCTBEHHOrO MHTENNEKTa B Pa3INdHbIX 061acTaAX, HaiMUMe NpeacTaBAeHMI O Kpyre pellaembix 3a4ad
MaLUMHHOTO 06yyYeHus (pacno3HaBaHuA, KnaccudUKauMm U NPOrHO3UMPOBAHMA) HalMuMe NpPeacTaBaAeHU
06 MCNONb30BaHNMN MHPOPMALMOHHBIX TEXHONOTMIA B PA3IMUYHbIX MPOPECCUOHANbHbIX Chepax.



TEMATWYECKOE NNAHMPOBAHWME

10 KNACC
Kommecrso uacos INeKTPOHHbIe (LundpoBble)

Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel KOHTPObHbIE MpakTMdeckme obpasoBatesibHble
Beero paboTbl paboTbl pecypes!

Pasgen 1. Undposana rpamoTHOCTb

11 KomnbtoTep - yHMBEpCanbHOE YCTPOMCTBO 6

06paboTKM AaHHbIX

1.2 MporpammHoe obecneyeHme 6

13 KomnbloTepHble ceTn 5

1.4 NHdopmaumnoHHaa 6e3onacHoOCTb 7 2

UTtoro no pasgeny 24

Paspen 2. TeopeTuyeckme oCHOBbI MHGOPMATUKK

2.1 MpeactaBneHne HPoOpMaUumM B KOMNbloTepe 19 2

2.2 OcHoBbl anrebpbl 1OTUKK 14 1

2.3 KomnbtoTepHasa apudpmeTrKka 7 1

UTtoro no pasgeny 40




Paspen 3. AaropuTmel M nporpammmnpoBaHme

3.1 BeeaeHue B nporpammmpoBaHme 16 0.5
3.2 BcnomoraTenbHble anropuTmMbl 8 2
3.3 YucneHHble meToabl 5 3
34 ANropnTMbl 06pabOTKM CUMBOJIbHbIX AaHHbIX 5 1
3.5 Anroputmbl 06paboTKM maccnBoB 10 3.5
Utoro no paspeny 44

Paspen 4. UHpopmauUOHHbIE TEXHONOTUN

4.1 O6paboTKa TEKCTOBbIX LOKYMEHTOB 6 2.5
4.2 AHanun3 aaHHbIX 8 3
UTtoro no pasgeny 14

PesepBHOe Bpema 14

OBLLEE KOJIMYECTBO YACOB MO NPOTPAMME 136 21.5




11 KNACC

Konnuyectso vacos

DNeKTPOHHble (undpoBbie)

Ne n/n HanmeHoBaHuWe pa3genos 1 Tem Nporpammel obpasoBaTtesibHble
Beero KOHTpOnbHbIE MpakTnyeckme .
paboTbl paboTbl pecyp
Paspen 1. TeopeTnyeckne oCHOBbI MHPOPMATUKM
1.1 NHPopmauma n MHGopMaLMOHHbIE NPOLLECChI 10 2.5
1.2 MoaenuposaHue 8 2
UTtoro no pasaeny 18
Pasgen 2. AnropuTmbl U NpOrpamMmmmpoBaHme
2.1 DN1eMeHTbl TeoOpUM aNropuUTMOB 6 1
2.2 ANropuTMbI U CTPYKTYPbI AaHHbIX 28 10
OcHOBbl 06bEKTHO-OPUEHTUPOBAHHOIO
23 16 4.5
NpPOrpaMmmMmnpoBaHuA
UTtoro no pasgeny 50
Paspen 3. MHbopmaunoHHbIE TEXHOIOTMN
KomnbloTepHO-maTemaTuyeckoe
3.1 8 2

moaennposaHune




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

PesepBHOe Bpema 20

OBLLEE KOJIMYECTBO YACOB MO NPOTPAMME 136 36.5







NMOYPOYHOE MNMJIAHUPOBAHUE

10 KNACC
Konuyectso vacos DNeKTPOHHble
OaTa umdposbie
Ne n/n | Tema ypoka
Beero KoHTponbHble MpakTuyeckune n3y4yeHun obpa3sosaTesibHble
paboTbl paboTbl pecypcbl
TpeboBaHMA TEXHUKM 6E30MaCHOCTU U TUTUEHDI
1 npu paboTe ¢ KOMNbIOTEPAMMU U APYTMMU 1
KOMMOHEHTaMM UMPPOBOTro OKPYKEHNA
5 MpUHLMMbI paboTbl KOMMNbLIOTEPOB U 1
KOMMbIOTEPHbIX CUCTEM
3 O6MeH faHHbIMW C MOMOLLLBIO LLIMH. 1
KoHTponnepbl BHELWHUX YCTPOMCTB
4 ABTOMaTMYECKOoe BbIMNOJIHEHME NPOrPaMMbI 1
npoueccopom
OnepaTtrBHas, NOCTOAHHAA U AO/ITOBPEMEHHAsA
5 namaATb. KOHTpoAepbl BHELHMX YCTPOMCTB. 1
Mpamoit [OCTYN K NamATK
6 CoBpemeHHble KOMMbOTEePHbIE TEXHONOTUN 1
MporpammHoe obecneyeHne KOMNbIOTEPOB,
7 1

KOMMbIOTEPHBIX CUCTEM U MOBUNBbHbBIX
YCTPOWCTB




CuctemHoe nporpammHoe obecneyeHue.

8
OnepaumoHHble cucTeMbI

9 YTnautbl. jpaiisepbl ycTponcTs. MNapannenbHoe
NpPOrpaMmmMmnpoBaHue

10 NHcTannauma n gemHcTannauma nporpaMmmHoro
obecneyeHusn
daiinosble cuctembl. MPUHLUMNBI Ppa3MeLLEeHUs U

11 MMeHoBaHUA GpaliNoB B AONTOBPEMEHHOM
namatu. LWWabnoHbl ans onvcaHuma rpynn ¢aiinos
3akoHoaaTenbcTBO Poccuinickon Pepepaunm B

12 o6nacTu nporpammHoro obecneyeHua u
OAHHbIX
MPUHLMMBI NOCTPOEHNA W annapaTHble

13 KOMMOHEHTbI KOMMbIOTEPHbIX ceTei. CeTeBble
NPOTOKO/IbI

14 CeTb NHTepHeT

15 PasgeneHue IP-ceTn Ha noACceTN C NOMOLbIO
MacoK noaceten

16 CeTeBo€e agMUHUCTPUPOBAHME

17 Buabl peatenoHoctn B cet MHTepHeT. CepBuChl

UHTepHeTa. [ocyaapcTBEHHbIE 3NEKTPOHHbIE
CepBMCbI N yCAyrn




18 NHbopmaumnoHHas 6e3onacHocTb

19 BpenoHocHble nporpammHoe obecneveHune u
meToAabl 60pbbbI C HUM

20 MpaKTuyecKkas pabota no teme "AHTUBMpPYCHbIE
nporpammsbl”
OpraHu13auma IMYHOTo apxuBa MHGOPMaLLUW.

21 Pe3sepBHOe KonupoBaHue. [TapoabHaa 3awmTa
apxuBea

22 LWndposaHMe gaHHbIX

23 Anropuntm wudposaHua RSA. CteraHorpadus

" MpaKTuyecKas pabota no teme "lWndposaHue
AaHHbIX"
NHbopmaums, saHHbIE U 3HAHKUA.

25 NHbOopMaLMOHHbIe NpoLecchl B NPUPOLE,
TEXHUKe U obLlLecTBe
HenpepblBHbIE U ANCKPETHbIE BEAUYUHBI U
curHanbl. HeobxoamMmocTb ANCKpeTM3aLmum

26 MHbOPMaLLUK, NpeaHa3HaYeHHON aNnA
XpaHeHUs, nepeaaum u ob6paboTkM B LMPPOBbLIX
cMcTemax

27 [BonyHoe KogmposaHue. PaBHomepHble K

HepaBHOMeEpPHbIe Kogbl. [lekogupoBaHue
COO0bLEHNM, 3anrUcaHHbIX C MOMOLLbIO




HEePaBHOMEPHbIX KO40B

Ycnosue daHo. MocTpoeHne 0AHO3HAYHO

28 OEeKoAnpyeMbIX KOAOB C MOMOLLbIO AepeBa.
lpad An. A. MapKosa
EAVHMLbI U3MEpPEHUA KoMYecTsa

29 nHbopmauunmn. AndaBUTHbIN NOAXOA K OLEHKe
KonmyecTBa MHGopmaumm

30 Cncrtembl cymcneHun

31 MepeBog 4mcen U3 og4HOM CUCTEMbI CHUC/IEHUA B
apyryto
[Bon4yHan, BoCbMepuyHasa n

32 WecTHagLuaTepuYHaa CUCTEMbI CYMCNEHMA,
CBA3b MeXAYy HUMU
[Bon4yHasn, BOCbMepUYHaa 1

33 LwecTHagLaTepuyHaa CMCTeEMbI CYMCAEHUA,
CBA3b MeXAY HUMMU
[BonyHan, BOCbMepUYHasA 1

34 LWecTHagUuaTepUYHaa CUCTEMbI CHUC/IEHUA,
CBA3b MEeXAY HUMU

35 ApudmeTtmyeckmne onepaLmm B NO3ULNMOHHbIX
cuUcTeMax cHMcneHuns

36 TpounyHaAa ypaBHOBeLIEHHaA cucTema




cyncneHma

37 [BONYHO-aeCcATUYHAA CMCTEMA CHUCNEHNA

38 KoanpoBaHue TekcToB

39 PacTpoBoe KoanpoBaHuWe N306paskeHni

40 MpakTnyeckasa pabota no Teme "[uckpetTmsaums
rpaduyeckoi nHbopmaumn"
LiseToBble mogenn. BekTopHoe KogupoBaHue.

41 dopmaTbl daiinos. TpéxmepHas rpadumka.
®pakTanbHana rpadmka
KoguposaHue 3ByKa. OLeHKa

42 MHPOPMALNOHHOTO 06bEMA 3BYKOBbIX AAHHbIX
Npw 3aZ,@aHHbIX YacTOTe AUCKPETM3IALUMN U
pa3pALHOCTU KOAMPOBaHUA

43 MpaKTuyeckas pabota no teme "[Aunckpetmsaums
3ByKOoBOW MHpopmauymmn"

44 OcHoBbl anrebpbl I0rMKK

45 JNlornueckue onepauumn. Tabanubl UICTUHHOCTH

46 JNlornyeckue BoipaxkeHus. Jlorndeckme

ToXAecTBa. [JoKa3aTesibCTBO /IOrMYECKUX
TOXAEeCTB C NOMOLbIO Ta6l'II/ILI| NCTUHHOCTU




MpakTuyeckan pabota no Teme «MocTpoeHue u

47 aHann3 TabanL, UCTUHHOCTM B TaBANMYHOM
npoveccope»

48 Jlornyeckue onepauum n onepaunm Hag,
MHOecTBaMu

49 Jlornyeckue onepauunu 1 onepaummn Hag,
MHOecTBaMu

50 3aKOoHbl anrebpbl NOrMKK. IKBMBASIEHTHbIE
npeobpa3oBaHUA NOTMYECKUX BbIParKEHNI

51 Jlornyeckune ypaBHEHUS U CUCTEMbI YPABHEHW
JNornyeckune GpyHKLMKU. 3aBUCUMOCTb

52 KO/IMYECTBA BO3MOMKHbBIX NOTMYECKUX DYHKLMIA
OT KONMYecTBa aprymeHToB. [1ofHble cucTembl
NIOrnYecKkux GyHKLni
KaHoHuMYecKkne GpopmMbl NOTMUYECKUX BbIParKEHWA.
CoBeplueHHble AN3bIOHKTUBHbIE U

53 KOHBIOHKTUBHbIE HOPMabHble GOpMbl,
a/IFOPUTMbI UX MOCTPOEHMA No Tabanye
WUCTUHHOCTU

54 Jlornyeckue anemeHTbl B COCTaBe KOMMblOTepa

55 Tpurrep. CymmaTtop. MHoropaspsaaHbIn

cymmarop




56

MocTpoeHue cXem Ha NOTUYECKUX S1eMeHTaXx.
3anncb NOMMHYECKOro BbiPasKeHu s no
NIOrMYyeckom cxeme

57

MVIKpOCXGMbI N TeXHO/I0rMA X Npon3sBoacTBa

58

MpeacrasneHue Lenbix Yyncen B NAMATH
KomMnbtoTepa. OrpaHUYeHHOCTb ANanasoHa
yncen Npu orpaHNYeHNN KOAMYecTBa PaspsaLos..
MepenonHeHue paspsaaHON CETKU

59

Be33HaKoBble M 3HaKOBble AaHHble. 3HAKOBbIV
6uT. 1BOMYHbIN A0NONHUTENbHbIN KOZ,
oTpuLaTeIbHbIX YMcen

60

MobuToBble IOrMYECKME ONepaLmin.
JNlornyeckuin, apudpmeTUYecKnini U UMKINYECKUI
caBuru

61

LWndposBaHmMe c nomoLLbio No6UTOBOM
onepauun «mckarovatowee NJN»

62

MNpeacrasneHne n xpaHeHne B NAMATH
KOMMNbKOTEPA BEWECTBEHHbIX YUCEN

63

BbinonHeHMe onepaymii ¢ BELeCTBEHHbIMM
yncnamu, HakonsaeHue ownboK npu
BbIYMCIEHUAX

64

MpakTnyeckaa pabota no teme «M3yyeHue
nopaspsaaHOro MalMHHOIo NpeacTas/ieHns




LuenbixX 1 BeweCTBeHHbIX Ynucen»

65 AHann3 anroputmos
STanbl peweHna 33434 Ha KOMNbloTepe.

66 NHCTpymeHTanbHble cpeacTsa: TPaHCAATOP,
OT/IafuMNK, NPOPUANPOBLLMK
Cpega nporpammupoBaHua. Komnunaumya m

67 MHTepnpeTauua nporpamm. BuptyanoHble
MallUMHbl. MHTerpupoBaHHas cpega paspaboTku

68 MeTtoabl OTAaAKM Nporpamm

69 Tunbl NnepeMeHHbIX B A3bIKE
NpPOrpaMmmMupoBaHusA

70 O6paboTKa uenbix yncen

71 O6paboTKa BelLeCTBEHHbIX YMcen

72 CnyvaiHble 1 nceBaocayYaiiHble Ymucaa

73 BeTBneHunA. CAoOXKHble yCNoBuMA

74 LnKnbl c ycnosmem

75 LuKknbl no nepemeHHoM. B3anmosameHAeMOCTb
pPa3IMYHbIX BUAOB LIMKIOB

- O6paboTKa HaTypasibHbIX YNCEN C

ncnonb3oBaHNeEM UNKNOB




HaxoxgeHwne Bcex NPOCTbIX 4Yncen B 3agaHHOM

77 AunanasoHe MpaKTuyeckan paboTa no teme 0.5
«PelleHne 3aga4 metogom nepebopa»
78 NHBapmaHT uukna
79 JokymeHTUpoBaHMe Nporpamm
80 O6paboTKa AaHHbIX, XpaHALWMXca B dpainnax
81 PasbueHune 3a0a4n Ha Noa3aaaumn
Ncnonb3oBaHMe cTaHAAPTHON 6BUBANOTEKN
82 A3blKa NporpammmnpoBanHus. NoakaoyeHme
6MbAMOTEK NOANPOrPaMM CTOPOHHUX
npoussoauTenem
83 Moanporpammbl (Npoueaypbl 1 GYHKLMK)
84 Moanporpammbl (Npoueaypbl n GYHKLMK)
85 MpakTuyeckana pabota no Teme "Pa3paboTka 1
noanporpamm"
Pekypcus. PekypcunBHble 06beKTbl (ppaKkTanbl).
86 PeKkypcuBHble npoueaypbl U GYyHKUUN.
Mcnonb3oBaHWe cTeKa A41a opraHmnsaumnm
PEeKYPCUBHbIX BbI30OBOB
87 MpaKTuyeckas pabota no Teme "PeKypcuBHble 1

nognporpammbl”




88 MoZaynbHbI NPUHLMM NOCTPOEHMA NPOrpamm

89 YucneHHble meToabl

90 MpakTnyeckasa paboTa no Teme «4mncneHHoe
pelleHne ypaBHEHUN»

91 Ncnonb3oBaHWe AUCKpeTU3aumm B
BbIYMC/IUTENbHbIX 3a4a4ax
MpaKkTuyeckas pabota no Teme

92 «MpnbAUKEHHOE BbIMMCNEHNE AJVH KPUBBIX U
nnowaaen puryp»

93 MpakTnyeckan pabota no Teme «Mownck
MaKkcumyma (MUHUMYMa) GYHKLUNY
O6paboTKa CMMBO/IbHbIX AAHHbIX. AITOPUTMbI

94 06pabOTKN CMMBO/IbHbIX CTPOK: NOACYET
KO/IMYeCTBa NOABAEHNI CUMBOA B CTPOKE
AnropuTmbl 06pabOTKM CUMBO/IbHbIX CTPOK:

95 pa3bueHune CTPOKM Ha cnosa no npobenbHbIM
CUMBOJIaM

96 Anropntmbl 06paboTKM CUMBOJIbHBIX CTPOK:
NOWUCK NOACTPOKU BHYTPU AAHHOMN CTPOKMU;
3aMeHa HalaeHHOM NOACTPOKM Ha ApYryo
CTPOKY

97 MpaKTuyecKas pabota no teme "O6paboTKa

CTPOK C UCNONb30BaHMEM PYHKLUMIN




CTaHZapPTHOM BMBANOTEKM A3bIKA
nporpammmnpoBaHma”

98

leHepaumA cnos B 3aJaHHOM aﬂ(baBMTe

99

MaccuBbl M NOCef0BaTENbHOCTU YnCen.
MpaKktuyeckas pabota no Teme "3anonHeHune
maccma"

0.5

100

0606LWEHHbIE XapaKTEPUCTUKM MaccKBa

101

JINHENHbIN NOWCK 334aHHOMO 3HAYeHMUA B
maccuse. MNpakTuyeckas paboTta no reme
"JINHeHbIN NOUCK 3a4aHHOr0 3HAYeHUs B
maccuse"

0.5

102

MpaKTuyeckas pabota no teme "Mounck
MWHMMaNbHOro (MakcMMaibHOro) aleMeHTa B
yncnosom maccuse"

103

CopTnpoBKa ogHOMEPHOro maccuea. lNpocTtbie
MeToAbl COPTUPOBKMU. MpakTuyeckasn paboTa no
Teme "lpocTble meToAbl COPTUPOBKM Maccuea”

0.5

104

CopTupoBKa cansaHneM. bbicTpas copTUpoBKa
maccusa (anroputm QuickSort). MpakTnyeckan
paboTa no Teme "BbiCTpas COPTUPOBKA
maccmsa"

0.5

105

[BONYHBII NOUCK B OTCOPTUPOBAHHOM MaccuBe.

MpaKTuyeckas pabota no teme "[BOUYHbLIN

0.5




nowck"

106 [BymepHble MaccuBbl (MaTpuLbI)

107 Anropuntmbl 06paboTKM MaTpu,

108 PeweHwe 3apa4 aHanmn3a gaHHbIX

109 CpegacTsa TEKCTOBOrO npoLeccopa

110 KomnbloTepHaa BEPCTKA TEKCTA

111 MpakTuyeckasa pabota no Teme "BépcTka 1
OOKYMEHTOB C MaTemMaTUyeckumm dopmynamm”

112 NHCTpyMeHTbI peLeH3npoBaHuA

113 MpakTnyeckaa pabota no Teme 1
"MHorocTpaHu4Hble 4OKYMEHTbI"
O6nayHble cepsucol. KonnektmeHas paboTa ¢

114 AOoKymeHTamu. MpaKTuyeckan paboTta no teme 0.5
"KonnektnsHas pabota ¢ foKymeHTamn'"

115 AHanus gaHHbIX. bonblwmne gaHHble

116 MawmnHHoe obyyeHne

117 AHaN3 JaHHbIX C MOMOLLbIO 3/TEKTPOHHbIX
Tabauy,

118 MpaKTuyecKkas pabota no Teme "AHann3 AaHHbIX 1




C MOMOLLbIO 3NEeKTPOHHbIX Tabauw"

MocTpoeHue rpadrKoB yHKUMI. MpaKTUYecKas
pabota no Teme "HarnsgHoe npeacraBaeHue

119 pe3ynbTaToB CTAaTUCTMYECKO 06paboTKu 0.5
[OaHHbIX B BUAE AnarpaMm cpeacrBamm
peaaKkTopa 3/1eKTPOHHbIX Tabaumy,"

190 NnHnn TpeHpa. MNpaKktuyeckas paboTta no teme 0.5
"Moabop NMHMKM TpeHaa, NPOrHo3npoBaHue" '
Mopbop napametpa. MNpakTnyeckan pabota no

121 Teme "YncneHHoe pelleHne ypaBHEHUMN C 0.5
nomoupbto nogbopa napameTpa"”
ONTMMM3aLUMA KaK MOUCK HauUydLLEero peLleHma

127 B 3afaHHbIX ycioBuax. MpakTnyeckasa pabota no 0.5
Teme "PelueHne 3324 ONTUMM3ALLUK C '
NOMOLLbIO 3/IEKTPOHHbIX TabanL"

123 PesepBHOe Bpems

124 Pe3epBHOe Bpems

125 PesepBHOe Bpemsa

126 PesepBHOe BpemA

127 Pe3sepBHOe Bpemsa

128 PesepBHOe BpemA




129 Pe3sepBHOe BpemA 1
130 PesepBHOe BpemA 1
131 PesepBHOe Bpems 1
132 PesepBHOe Bpems 1
133 PesepBHOe Bpems 1
134 PesepBHOe Bpems 1
135 PesepBHOe Bpems 1
136 PesepBHOe Bpems 1
OBLIEE KOJIMYECTBO HYACOB MO NPOrPAMME 136 21.5




11 KNACC

Konunyectso 4acos

DNeKTPOHHbIe

HaTa umdposbie
Ne n/n | Tema ypoka
Beero KoHTpo/ibHblEe MpaKTnuyeckme n3y4yeHua obpasoBaTesibHble
paboTbl paboTbl pecypcbl

1 Konnuectso nHpopmaumm 1
2 ANrOpUTMbI CXKATUA JAHHbIX 1
3 Anropntm XapdmaHa 1
4 MpakTnyeckas pabota no Teme "CxaTme gaHHbIX 1 1

C NoMolbto anroputma XaddmaHa"
5 Anroputm LZW 1

ANTOPUTMBI CKATUA AaHHbIX C NOTEPAMMU.
6 MpakTnyeckana pabota no teme "Cxkatme gaHHbiX | 1 0.5

c notepamu (anroputmsl JPEG, MP3)"
7 CKkopocTb nepeaaym AaHHbIX 1
8 MomexoycTonuymeble Koapl 1
9 MpakTnyeckas paboTta no Teme 1 1

"MomexoycTonumsbie Koabl"
10 Cuctembl. KOMNOHEHTbI CUCTEMBI U UX 1

B3anmogencteme. CUCTEMHbIN 3 PeKT.




YnpaBneHue Kak MHPOPMaLMOHHBIN npoLiecc.
O6paTHasn cBA3b

11 Mogenu n mogennposaHue

12 lpadbl

13 PelwweHune 3aga4 c nomoubto rpados

14 Lepesba

15 OcHoBbI TEOPUK UTP
MpaKkTnyeckas pabota no teme "Mouck

16 BbIMIPbILWHOW CTPATErMM B Urpe ¢ NOJIHOM
nHbopmaunen”

17 CpepncTtBa MCKYCCTBEHHOIO MHTENIEKTa

18 MpakTnyeckana pabota no teme "Cpeacrtsa
MCKYCCTBEHHOIO MHTENIeKTa"
®dopmanmsauma NoHATMA anropntma. MawwmHa

19 TblOpUHIra Kak yHuBepcaabHasa moaenb
BbluncneHui. Teanc Yépuya—TbropuHra

20 MpakTnyeckas pabota no teme "CocraBneHune
NPOCTOW NPOrpammbl A5 MaLUHbBI TolopuHra"

21 MawwuHa MNocTa

22 HopmanbHbie anropudmbl MapKkoBsa




AI'II'OpI/ITMI/I‘-IECKI/I Hepa3pewunmbie 3aga4n.

23 3apaya octaHoBa. HEBO3MOXKHOCTb
aBTOMATMYECKOM OTNa4KMN NPOrpaMmm

24 CNnoXHOCTb Bbl4UCAEHUN

55 MoMCK NPOCTbIX YMCEN B 3a4aHHOM AManasoHe C
MOMOLLbIO a/IfTOPUTMA «peLleTo dpaTtocdheHar

26 MpakTnyeckas paboTta no Teme "MoOUCK NPOCTbIX
yucen B 3a,aHHOM AManasoHe"

57 MHoropaspsaHble Lesble Yucna, 3a4aum
OJIMHHOM apUPMeTUKM

»8 MpakTnyeckas paboTta no teme "Peannsauma
BbIYMC/IEHUI C MHOFOPa3pAAHbIMM Yucnamm"
CnoBapu (accoumaTMBHbIE MacCKBbl,

59 oTobparxkeHus). Xaw-tabnumubl. MocTpoeHune
andaBUTHO-YaCTOTHOrO C/I0Baps 415 3a43aHHOTO
TeKcTa
MpakTnyeckas paboTta no teme "lMocTpoeHune

30 andaBUTHO-YACTOTHOrO C/I0Baps 415 3a43aHHOIO
Tekcta"
AHanM3 TEKCTa Ha ecTecTBEHHOM A3blKe.

31 BblaeneHne nocnenoBaTenbHOCTEN MO WabAoHY.

PerynapHble BblipaxKeHUA. YacTOTHbIM aHann3




32

MpakTnyeckas pabota no teme "AHanus Tekcta
Ha ecTecTBEHHOM f3blKke"

33

CTeKun. AHaNM3 NPaBUAbHOCTM CKOBOYHOTO
BblparKeHus

34

BbluncneHne apupmMeTUYECKOro BblpaKeHus,
3anMcaHHOro B NOCTGUKCHOM popme

35

MpaKkTnyeckas pabota no teme "BbluncneHve
apMPMETUYECKOTO BblPayKeHMA, 3aNmncaHHoro B
noctpuKkcHom popme"

36

Ouepegun. Ucnonb3oBaHme odepegmn ana
BPEMEHHOI0 XPaHEHUA AAHHbIX

37

MpakTnyeckas paboTta no teme "Ucnonb3oBaHue
oyepean"

38

[Hepesba. Peannsaums gepesa ¢ NOMOLLbIO
CCbIJIOYHbIX CTPYKTYP. JBOMYHble (BUHapHbIe)
aepesba. NocTpoeHve aepesa A5 3343aHHOMO
apMPMETUYECKOTO BblparKeHnn

39

MpakTnyeckana pabota no teme "Ucnonb3oBaHne
AepeBbeB ANA BblYMCAEHUA apudMeTUYECKNX
BblparkeHnin"

40

PeKypcuBHble anroputmsl 06xoaa gepesa.
Mcnonb3oBaHWe cTeka 1 oyepeam ana obxoaa
aepesa




PeKkypcuBHbIe anropuTmbl 0bxoaa Aepesa.

41 Mcnonb3oBaHMe cTeka M oyepeam ana obxoaa
Aepesa
AnropuTtmbl Ha rpadax. MoctpoeHune

42 MWHMMAJIbHOIO OCTOBHOIO AepeBa B3BELUEHHOro
CBA3HOIO HEOPMEHTUPOBAHHOTIO rpada

43 O6xopg rpada B rnybuHy. 06xoa rpada B LMPUHY
Konn4yectBo pasnnyHbIx NyTen mexay

44 BepLwMHaMMN OPUEHTUPOBAHHOIO aUMK/INYECKOro
rpada

45 AnropuTtm [eiKcTpsl.
MpaKkTnyeckas pabota no teme "BbluncneHve

46 OJIMHBI KpaTYaMLWero NyTn mexay BepLmnmHamm
rpada (anroputm Aeikctpbl)”

47 Anroputm ®noinga—Yopwanna
3a4auu, pelwaemble € MOMOLLBI ANHAMUYECKOTO

48 NPOrpammMmnpPOBaHUA: BbIYUCEHNE PEKYPCUBHbIX
dYHKUMIA
MpakTnyeckan paboTta no teme "BblumcieHune

49 PEKYPCUBHBIX GYHKLMUI C NOMOLLLbIO
ANHaMKUYeCcKoro nporpammuposaHmna”

50 3apa4uu, pewaemble C NOMOLLBIO ANHAMMYECKOTO

NporpaMmMmnpoBaHNA: NOACYET KOANYECTBA




BapnaHTOB

MpakTnyeckas pabota no teme "Mogcuér

51 KO/IMYeCcTBa BapMaHTOB C NOMOLLbIO 1
AONHAMMYECKoro NporpammmnpoBaHua”

59 3afaumn, pelaemble C MOMOLLBI ANHAMUYECKOTO
NPOrpamMmmMmnpoBaHUA: 3a4a4M ONTUMMU3ALUN

53 MoHATME 0 Napagurmax NPorpaMmmMpoBaHMA.
0630p A3bIKOB NPOrPAMMMUPOBAHUA

54 MoHATME 06 06BEKTHO-OPUEHTUPOBAHHOM
nporpammmnpoBaHmm

- O6beKTbl 1 Knaccbl. CBOMCTBA M MeToAbl
06beKTOB

56 O6bEKTHO-OPMEHTUPOBAHHbLIN aHaU3

57 MpakTnyeckas paboTta no Teme "Mcnosb3oBaHume 1
roToBbIX K/N1accoB B nporpamme”

cg Pa3paboTKa nporpamm Ha OCHOBE 06bEKTHO-
OpPMEHTUPOBAHHOIO NoAX0Aa

5g MpakTnyeckana pabota "PaspaboTka npocToi 1
NpPOrpammsbl C UICNOJIb30BaHWEM Kaaccos"
WHKancynauma. Npaktuyeckasa paboTa no teme

60 0.5

"Pa3paboTKa Knacca, UCMo/b3yoLLero
WMHKancynaumo"




61 HacnegosaHue. Noanmopdpusm

6 MpakTnyeckas paboTta no teme "PaspaboTka 1
nepapxmm Knaccos"

63 Cpeapbl 6bICTPOI pa3paboTKM Nporpamm.
MpoeKkTnpoBaHUe MHTepdeica Noab3oBaTeNs

64 MpoeKTupoBaHue nHTepdelica Nonb3oBaTens

65 Mcnonb3oBaHMe roToBbIX yNpaBaseMblxX
3NeMeHTOB A5 NOCTPOoeHus uHTepdelica

66 MpakTnyeckana pabota no teme "Pa3paboTKa 1
nporpammsl ¢ rpapuyeckum uHTepdelicom"

67 MN3yyeHune BTOPOro A3biKa NPOrpaMmmMmnpoBaHuna

68 M3yyeHne BTOPOro A3biKa NPOrpaMmmMmmpoBaHunA

69 3Tanbl KOMMbIOTEPHO-MATEMATUYECKOTO
MO4EeNPOoBaHuUA
OncKkpeTmnsayma npyM maTemaTMyeckom

70 MOZEe/IMPOBaHMM HENPEPbIBHbIX NPOLLECCOB.
MogennpoBaHue aABUKeHUA

- MpaKkTnyeckan paboTta no teme 1
"MopagenupoBaHue aBuxkeHns"

72 MogaennposaHne 6UONOTMYECKMX CUCTEM. 0.5

MpakTuyeckana pabota no teme




"MogenvpoBaHune 6MoN0OrMYecknx cuctem"

MaTtemaTnyeckme moaenn B SKOHOMMUKe.

73
BbluMCAUTENbHbIE SKCMEPUMEHTbI C MOAENSAMU
BeposTHoCTHble mogenu. MpaKkTnuyeckan paboTta
74 no teme "MMnTaLMOHHOE MOAeINPOBaHNE C 0.5
nomouybto metoaa MoHTte-Kapno"
75 KomnbloTepHoe mogennpoBaHme cuctem
ynpasneHus
76 O6paboTKa pe3ybTaToB 3KCNEPUMEHTA
77 TabnnuHble (pensunoHHble) 6asbl AaHHbIX
MoucK, COpTMPOBKA M GUNLTPALMS AAHHbIX.
78 3anpocbl Ha BbIOOPKY AaHHbIX. 3anpochl €
napameTpamu. Boluncnsemble nonsa B 3anpocax
79 MpakTnyeckas paboTta no teme "PaboTa c 1
rotoson 6a3on AaHHbIX"
MHoroTabanuyHble 6asbl 4aHHbIX. TUMbl CBA3EN
80 mexay Tabanuamu. BHeWHUM Koy,
LlenocTtHocTb 6a3bl AaHHbIX
81 MpakTnyeckas pabota no teme "PaspaboTka 1
MHOrotabanyHoi 6a3bl AaHHbIX"
82 3anpocbl K MHOroTabAMYHbIM 6a3am AaHHbIX




MpakTnyeckas pabota no Teme "3anpocsbl K

83
MHorotabanyHol 6ase aaHHbIX"

84 A3bIK ynpasaeHma gaHHbimm SQL

g5 MpaKTnyeckas pabota no Teme "YnpasneHue
AAHHbIMU C MOMOLLLbIO A3bika SQL"

86 HepensunoHHble 6a3bl AaHHbIX. DKCNEPTHbIE
cucTembl

87 UHTepHeT-NpuUnoKeHma
MoHATME O cepBEPHOI N KMEHTCKOM YacTax

88 canTa. TexHONOornA KKANEHT — cepBep», eé
OOCTOMHCTBA M HeA,0CTaTKM

89 OcHosBbl A3bIka HTML

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

91 OcHosbl A3blka HTML

92 OcHosbl A3blka HTML
MpakTnyeckas pabota no teme "CosgaHue Beb-

93 CTPaHMLbI, BKAOYAOLWEN MYyAbTUMEANNHDIE
06BbEeKTbI (PUCYHKM, 3BYKOBbIE AaHHble, BUAeo)"

94 OcHoBbI KacKagHbix Tabauu, ctunei (CSS)




MpakTnyeckas pabota no teme "OdopmneHue

95 CTPaHMLbI C MOMOLLLbIO KacKaZHbIX Tabauy, 1
ctunein"

96 CueHapuu Ha a3bike JavaScript

97 CueHapuu Ha A3bike JavaScript

98 dopmbl Ha BeO-CTpaHMLUe

99 MpakTnyeckana pabota no teme "Ob6paboTKa 1
OaHHbIX popm”

100 PasmelyeHne Beb-canToB. Ycnyra XoCTUHra.
3arpy3ka pannos Ha caut
KagpupoBaHue. UcnpaBneHne nepcnexkTusbl.

101 mctorpamma. KoppeKuusa ypoBHen, KoppeKuus
uBeTa. ObecuBeynBaHNe LLBETHbIX M300pakeHni
Beoz M306paxkeHuni c UCNONb30BaHMEM

102 pasNYHbIX LMPPOBLIX YCTPOMCTB. MpaKTnyecKkan 0.5
pabota no Teme "O6paboTKa LMPPOBbIX '
dotorpadpumn"
PeTywb. PaboTa ¢ obnactamn. PunbTpbl.

103 MpakTnyeckas paboTta no teme "PeTywwb 0.5
umpposbix dotorpadmin

104 MHorocnolHble n3obparkeHna. TeKCToBbIE CNOM.

Macka cnos. KaHanbl. CoxpaHeHWe BblaeNeHHOoM




obnactn

MpakTnyeckas paboTta no Teme "MHorocsoliHble

105 | 1
n3obparkeHusn
MoAaroToBKa MANIOCTPALLMIA ANA BeO-CcaliToB.

106 MpakTnyeckas paboTta no Teme 0.5
"AHMMMpPOBaHHbIEe n30b6paxkeHnsa"

107 BekTopHas rpadmKa. BekTopum3auma pacTposbix
n306parkeHuni
MpaKkTnyeckas pabota no Teme "BekTopHas

108 N 1
rpadmka

109 MPUHUMNBI NOCTPOEHUA U PeaaKTUPOBAHUA
TPEXMEpPHbIX Moaenen

110 MpakTnyeckas pabota no teme "CosgaHue 1
NPOCTbIX TPEXMePHbIX mogenen"”

111 CeTouHble mogenun. MaTepuansl
MpakTnyeckas paboTta no teme "CeTouHble

112 ) 1
Moaenu

113 MogaennpoBaHne NCTOYHUKOB OCBELLEHMSA.
Kamepbl

114 MpakTnyeckas pabota no teme "PeHaepuHr" 1




115 ApanTneHble TexHosnornm (3D-npuHTEpSI)
116 MoHATUE 0 BUPTYaNbHOM peanbHOCTU U
[OMNO/IHEHHOW peanbHOCTH

117 PesepBHOe BpemA

118 PesepBHOe BpemA

119 PesepBHOe BpemA

120 PesepBHOe BpemA

121 PesepBHOe Bpems

122 PesepBHOe Bpems

123 PesepBHOe Bpems

124 PesepBHOe Bpems

125 PesepBHOe Bpems

126 Pe3epBHoOe Bpems

127 Pe3epBHoOe BpemA

128 Pe3epBHoe BpemA

129 PesepBHoe BpemA

130 PesepBHOe Bpems




131 PesepBHOe Bpems 1
132 PesepBHOe Bpems 1
133 Pe3epBHoOe Bpems 1
134 Pe3epBHoe Bpems 1
135 PesepBHoOe Bpems 1
136 PesepBHoOe BpemA 1
OBLLEE KOJIMYECTBO YACOB MO NPOTPAMME 136 36.5







NMPOBEPAEMBIE HA EM3 NO MHO®OPMATUKE TPEBOBAHMA K PE3Y/IbTATAM OCBOEHMA OCHOBHOW
OBPA30BATE/IbHOM NPOrPAMMbI CPEAHEIO OBLLEErO OGPA30OBAHUA

Kopg,
npoBepsemMoro
TpeboBaHuA

Mposepsaemble TpeboBaHUA K NpeaMeTHbIM pesy/ibTaTaM 0CBOEHNA OCHOBHOM
obpasoBaTe/ibHOM NporpaMmmbl cpeaHero oblero obpasoBaHuA

3HaTb (NOHMMaTD)

11

MoHMMaHWe OCHOBHbIX NPUHLMMOB YCTPOMCTBA M GYHKLUMOHMPOBAHUA
COBPEMEHHbIX CTAaLMOHAPHbIX U MOBUNbHbIX KOMMbIOTEPOB; TEHAEHLMIA Pa3BUTUA
KOMMbIOTEPHbIX TEXHOJIOTUI; BIaleHNe HaBblKaMK paboTbl C onepaLMoHHbIMU
CUCTEMAMM N OCHOBHbIMW BUAAMM MPOrPaMMHOro obecrneyeHuns gns peleHus
y4ebHbIxX 3a4a4 no BbIbpaHHOM cneyManmsaumm

1.2

Hannune npeacrtasneHunin o 6a3oBbix NPUHLMNAX OPraHU3aLnm u
bYHKLMOHMPOBAHMA KOMMbIOTEPHBIX CETEMN

1.3

MoHMMaHWEe OCHOBHbIX NPUHLMMOB AUCKPETU3ALMM PA3/IUYHBIX BUL,0B
nHpopmaumm

14

MoHMMaHKWe 6a30BbIX aNTOPUTMOB 06PAaBOTKM YMCNOBOM U TEKCTOBOM
nHdopmaunm (3anUcb YMcen B NO3ULMOHHOM CUCTEME CHUCAEHMA, AeIMMOCTb
Le/IbIX YUCEeN; HaXOoXKaeHMe BCeX MPOCTbIX YNCe B 334aHHOM AMana3oHe;
06paboTka MHOropaspALHbLIX LLe/bIX YUCEN; aHANMU3 CUMBOJIbHbIX CTPOK U APYTUX),
aNropuTMOB MOMUCKA U COPTUPOBKM

1.5

3HaHue GYHKUMOHANbHbIE BO3MOXHOCTU MHCTPYMEHTA/IbHBIX CPEACTB cpesbl
pa3paboTku

1.6

BnageHne OCHOBHbIMU CBEAEHUAMM O 6aszax AaHHbIX, UX CTPYKTYpE, Cpeacrteax
co3aaHnAa n pa6OTbI C HUMU

1.7

MoHMMaHWe BO3MOXKHOCTEN U OrpaHUUYEHNI TEXHONOMNIA UCKYCCTBEHHOTO
WMHTENNIeKTa B Pa3inyHbIX 06/1aCTAX; HaiMumne nNpeacTaBaeHnii o6 1cnosib3oBaHUK
MHGOPMALMOHHbBIX TEXHOJIOMMIA B Pa3INUHbIX NpodeccMoHanbHbIx chepax

1.8

BnageHue TeopeTMYecKMm annapaTom, No3BOAIOLMM OCYLLECTBAATL
npeacraBaeHMe 3a4aHHOrO HaTypPasibHOrO YMC/a B Pa3/IMYHbIX CUCTEMAX
CYMCNEHMSA; BLIMOIHATL MPEe0bPa30BaHMA JIOTMYECKUX BbIPaXKEHUI, UCMONb3YA
3aKOHbI anrebpbl NOrMKK; onpeaensTb KpaT4alwmnii NyTb BO B3BELLEHHOM rpade u
KO/IMYECTBO NyTel Mexay BeplmnHamm OPMEeHTUPOBAHHOIO aumKamMyeckoro rpada

YmeTb




2.1

YMmeHune ncnonb3osaTb KOMMNbOTEPHO-MaTemMaTnU4eCkne moagenun anAa aHannisa
06BEKTOB U npoueccos: d)OpMyJ'IVIpOBaTb uenb moaennpoBaHnA, BbINOTHATb
dHa/nN3 pe3y/1bTaToB, NOJIY4EHHbIX B XO04e MOAE/TMPOBaHNA; OLLeHNBATb
dEKBATHOCTb MOA4ENTN MOo4eNTMpyeMmomy O6'b€KTy Uy npoueccy,; npeacrtaBnAaATb
pPe3ynbTaTbl MOAENNPOBAaHNA B HarnA4HOM snje

2.2

YMeHMe KnaccmdunumpoBaTb OCHOBHbIE 3a4a4M aHaIM3a AaHHbIX
(nporHo3MpoBaHue, KnaccuPuKauma, KnactepmsaLms, aHaAn3 OTKIOHEHNN);
NOHMMaTb NOCNeA0BaATENbHOCTb PELEHNA 33434 aHaIM3a AaHHbIX: cbop
NepBUYHbIX AaHHbIX, OYMCTKA M OLLEHKA KauyecTBa AaHHbIX, BbI6op 1 (au)
NnocTpoeHne moLenu, npeobpasoBaHme AaHHbIX, BU3yaiv3aLmMsa AaHHbIX,
WHTEpnpeTauna pesyabTaTos

2.3

YMeHue onpenensiTb MHPOPMALMOHHbIN 06bEM TEKCTOBbIX, FPadUUECKMX U
3BYKOBbIX AaHHbIX MPM 3a4aHHbIX NapameTpax ANUCKpeTU3aumn. YmeHue
onpeaensTb CPeAHIOK CKOPOCTb Nepeaayn AaHHbIX, OLLEHWBATL U3MEHeHUe
BPEMEHM Nepeaayn npu nsmeHeHnn MHPOPMaLMOHHOTO 06 bEMa AaHHbIX U
XapaKTepUCTUK KaHana CBA3N

2.4

YMeHue cTpouTb Koa, obecneunsatolmii HaMMEHbLLYIO BOSMOMHYIO CPeAHI00
ONVHY CO0BLLEHNA NPU U3BECTHOM YacToTe CMMBOIOB

2.5

YMeHune ncnonb3osaTb npu peweHnn 3agad CBOWCTBA FI03MLI,MOHH0171 3anuncu
4Yyncen, airopnuTmbl NOCTPOEHUA 3aNMUCU YNCNa B I'IO3MU,VIOHHOVI cncreme cHMncneHumA
C 3a4aHHbIM OCHOBaHMEM U NMOCTPOEHUA YNC/1a NO CTPOKE, cop,epmau.l,eﬁ 3anuncb
3TOro Ymcna B I'IO3VILI,MOHHOVi cncreme cHnUcneHmAa € 3agaHHbIM OCHOBaHUEM;
yYMmeHue BbINO/IHATb apmbN\eTqucme onepaunn B NO3NUNOHHbBIX CUCTEMaX
cyncneHuna

2.6

YMeHMe CTpOoUTb JIOTMYECKOE BblparKeEHMNE B AU3BIOHKTUBHOM U KOHbIOHKTUBHOM
HOpPManbHbIX popMax No 3ag4aHHOMN Tabanue MCTUHHOCTU; UccnenoBaTh 061acTb
WCTUHHOCTM BbICKa3blBaHWSA, COAEPKALLEIO NepemMeHHbIe; pellaTb HEC/I0XKHble
JIornyeckue ypaBHeHuUn

2.7

YMeHUe pelaTtb airopuTMUYeckme 3aa4m, CBsisaHHble C aHaM3om rpadoB
(3a4aum NnocTpoeHMA ONTUMANbLHOTO NYTU MeXAy BeplwnHamm rpada,
onpeaeneHnsa KOMYecTBa pPas/iMuyHbIX MyTeln Mexay BeplumHamm
OPVMEHTMPOBAHHOIO aLMKANYecKoro rpada)

2.8

YMeHue Ucnonb3oBaTh AepeBba NPy aHaAn3e 1 NOCTPOEHUM KOA0B M ANn
npeAacTaBAeHUA apUPMETUUYECKMX BbIParKeHU I, NpuM peLleHnm 3a4a4 Noucka u
COPTUPOBKMK; YMEHWE CTPOUTb AEPEBO MIPbl MO 3aA4aHHOMY a/IfTOPUTMY;
pa3pabaTbiBaTb M 060CHOBbLIBATb BbIMIPbILLIHYO CTPATErMIO UrPbl

2.9

YMmeHune dHa/MN3NPOBATb a/ITOPUTMbI C UICNOJ/Ib3OBAHNEM TaﬁﬂMLl, TPaCCNPOBKH,
onpeaenAaTb 6e3 ncnonb3oBaHMUA KOMMNbIOTEPA pe3ynbTaTbl BbINO/IHEHUA




HECNOXHbIX NpOorpamm, BK1lOYaOWKUX UMKAbI, BETBNIEHNA N NOANPOrpaMmbl, Npu
3a4aHHbIX NICXOAHbIX AaHHbIX

2.10

YMmeHue onpeaenatb COXKHOCTb U3ydaeMblX B Kypce 6a30BbiX aAroputMoB
(cymmunpoBaHmMe 31emMeHTOB MaccMBa, COPTUPOBKA MaccuBa, nepebopHble
aNropuTMbl, ABOMYHbIN MOUCK) M NPUBOAUTDL NPUMEPBI HECKOJIbKUX a/IT0PUTMOB
pa3HOW CNOXKHOCTU ANA PeLleHns o4HOoMN 3aaaumn

2.11

BnaaeHue yHMBepcanbHbIM A3bIKOM MPOrpamMmmMmnpPOBaHMA BbICOKOTO YPOBHSA
(Mackanb, Python, Java, C++, C#), npeactaBneHnamu o 6a3oBbiX TUNAX AaHHbIX U
CTPYKTYpax AaHHbIX; yMeHMe UCNOoNb30BaTb OCHOBHbIE yNpaBasiowue
KOHCTPYKLMU; YMEHME OCYLLLECTBAATb aHaNM3 NPea/IosKeHHON Nporpammbl:
onpeaenaTb pe3ynbTatbl paboTbl NPOrpaMmbl NPY 3ag4aHHbIX UCXOAHbIX AaHHbIX;
onpeaenaTb, NPU KaKMX UCXOAHbIX AaHHbIX BO3MOXHO NOAyYeHUe YKa3aHHbIX
pe3ynbTaToB; BbIABAATL AaHHble, KOTOPbIE MOFYT MPUBECTM K OWMbKe B paboTe
nporpammbi; opmyanMpoBaTb NPEeANONKEHMA NO YAYYLIEHMIO NPOrPamMMHOro Koaa

2.12

YMeHWe peann3oBbiBaTb Ha BbIDPaHHOM A5 U3yYeHUA A3bIKe NPOrPaMMUpPOBAHUA
BblCOKOro ypoBHsA (Mackanb, Python, Java, C++, C#) TMnoBble anropuTmbl
06paboTKM Yncen, YNCNOBbLIX NOCNEA0BATENBHOCTEN U MAaCCUBOB: NpeaCTaBAeHNe
yncna B BUAE Habopa NPOCTbIX COMHOMXKUTENEN; HAXOXKAEHNE MaKCUMaIbHOM
(MWMHUManbHOM) uMdpPbI HaTyPaNbHOTO YMCAa, 3aNUCAHHOTO B CUCTEME CHUCNEHMUSA
C OCHOBAHMEM, He npesbiwatolwmm 10; BbluncneHne 060B6LLEHHbBIX XapaKTePUCTUK
3N1EeMEHTOB MaccMBa AW YNCNOBOM NOCNEA0BATENBHOCTM (CYMMbI, NPOU3BEAEHNUA
cpegHero apudmeTMYeckoro, MUHMMAIbHOTO M MAaKCMManbHOFO 31EMEHTOB,
KOZIMYECTBA 3/1EMEHTOB, YA0BJETBOPAIOLLMX 3aaHHOMY YC/I0BUIO); COPTUPOBKY
3/1IeMEeHTOB MaCcCUBa; yMeHMe UCNOo/b30BaTb B NPOrpammax AaHHble PasanyHbIX
TMUNOB C Y4ETOM OrPaHUYEHNI HA AMANA30H UX BO3MOMKHbIX 3HAYEHWUI, MPUMEHATb
npw peleHnn 3aga4 CTPYKTYPbl AaHHbIX (CMIMCKKU, CAOBapK, CTEKU, ovepeaMm,
OepeBba); NPUMEHATb CTaHAAPTHbIE U COBCTBEHHbIE NOANPOrPaMMbl 1A
06pabOoTKM YNCNOBBIX A@aHHbIX M CUMBOJIbHbBIX CTPOK; MCMNO/1b30BaTh NPU
pa3paboTKe nporpamm 6MB6AMOTEKN NOANPOrPaMM; YMEHME UCNOIb30BaTb
CpeACcTBa OT/IAZLKM NPOrpamm B cpeae NporpaMmmMmupoBaHusa

2.13

YMeHMe UCM0Ab30BaThb 3/1eKTPOHHbIE TabanLbl AN aHaAU3a, NPeaCcTaBAeHUA U
06paboTKM AaHHbIX (BKAOYas BbIOOP ONTMMA/IbHOMO peLleHns, Noa6op AMHUK
TpeHAa, pelweHune 3a4a4 NPOrHO3MPOBAHMSA); YMEHWE MCNO/b30BaTb TabnYHble
(penaumnoHHble) 6a3bl JAaHHbIX U CMPABOYHbIE CUCTEMDI

2.14

YMeHuMe opraHM30BbIBaTb INYHOE MHPOPMALIMOHHOE MNPOCTPAHCTBO C
MCMONb30BaHNEM Pa3/IMYHBIX CPEACTB LUMPPOBbIX TEXHOIOTMIA; NOHUMaHNe
BO3MOXHOCTeN UMdPOBbIX CEPBUCOB rOCyAapCTBEHHbIX YCAYT, LMdPOBbIX
obpa3oBaTesibHbIX CEPBUCOB




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA EIM MO MH®OPMATUKE

Kog

MpoBepsemMblit 3N1eMEHT CoAepKaHUA

LUndpoBas rpamoTHOCTbL

11

OCHOBHble TEHAEHUMUN Pa3BUTUA KOMMbIOTEPHbIX TEXHOIOTUIA. MapannensvHble
BbluMCeHUA. MHOronpoL,eccopHble cucTembl. PacnpeaenéHHble BbIYUCAUTENIbHbIE
cucTembl M 06paboTKa 60bLIMX AaHHbIX

1.2

MPUHLMNbI NOCTPOEHUA M annapaTHble KOMMNOHEHTbI KOMMbIOTEPHbIX ceTell. CeTeBble
npoTokonbl. CeTb UHTepHeT. Agpecaums B ceTv MHTepHeT. MpoToKkonbl cteka TCP/IP.
Cuctema AOMEHHbIX UMEH. PaspeneHune IP-ceTn Ha NoACETM C NOMOLLLBIO MAacoK noaceTei

1.3

daiinosan cuctema. Mounck B paiinosoli cucteme. MPUHLUNBLI Pa3MeLLLeHNa N UMEHOBaHMA
¢daiinos B goarospemeHHon namatu. LabioHbl ans onmncaHms rpynn ¢aiiios

1.4

CKOpOCTb nepeaaun AaHHbIX. 3aBUCUMOCTb BpEMEHU rnepeaaydm ot MHGOPMaLMOHHOro
06bEMa AaHHbIX M XapaKTepPUCTUK KaHana CBA3U

1.5

LWndposaHue AaHHbIX. CUMMETPUYHbIE U HECUMMETPUYHBIE Wndpbl. LLndpbl npocToi
3ameHbl. Lndp Lesaps. lWndp BuxkeHepa. Anropntm wndpposaHua RSA

1.6

Koabl, no3sonatowme obHapyKMBaTb U UCNPaBAATb OLIMOKM, BO3HMKalOLWME NpU Nepegaye
AaHHbIX. PaccTosHne XammuHra. KognposaHue ¢ nosTopeHnem 6utos. Koabl XammuHra

TeopeTnyeckne oCHOBbI MHGOPMATUKM

2.1

JBonyHoe KogmpoBaHue. PaBHOMepHble U HepaBHOMepHbIe Koabl. [lekoanposaHue
COODBLWEHN, 3aNNUCaHHbIX C NOMOLLIO HEPAaBHOMEPHbIX Kog0B. Yciosue daHo.
MocTpoeHne 04HO3HAYHO AEKOAMPYEMbIX KOAOB C MOMOLLBIO AepeBa

2.2

TeopeTnyeckme Noaxoabl K OLeHKe Koanyectsa MHGopmaunun. EAnMHULbI n3mepeHns
KonumyecTea MHPopmaumm. AndaBUTHbIN NOAXOL K OLLEHKE KoAn4ecTsa MHGOpMaLuum.
3aKoH agantuBHocT MHGopmaumm. Popmyna Xaptam. UHPopmaLma n BeEpOATHOCTD.
dopmyna LLIeHHOHa

2.3

Cuctembl cumcieHnsn. PasBépHyTan 3anucb LEenbiX U APOBHbIX YMcen B NO3ULMOHHOM
cncteme cumcieHns. CBOMCTBA NO3MLMOHHOM 3aMMUCK YNCNA: KOAMYECTBO UMdpP B 3anuch,
NPM3HaK AEAMMOCTUN YNCIa HA OCHOBAHWME CUCTEMbI CYUCIEHUA. AITOPUTM NepeBoaa
L,eN0ro Yncna 13 P-MYHOM CUCTEMbI CUMCIEHNA B AECATUYHYI0. ANrOpMTM nepesoaa
KOHeYHoM P-nyHol Apobu B AecATUYHYI0. ANTOpUTM NepeBoa Lesioro Ymcia us
AECATUYHOM CUCTEMBI CYUCNEHUA B P-MUHYyI0. MepeBos KOHEYHOM AecATMYHOM Apobu B P-
MYHY10. [lBOMYHAA, BOCbMEPUYHAA M WIECTHAALATEPMYHAA CUCTEMbI CHUC/EHNA, CBA3b
MeXay HUMU. ApudmeTnyeckme onepaumn B NO3MLMOHHBIX CUCTEMAX CYMCIEHUSA




2.4

Tpoquaﬂ ypaBHOBeWEHHAA CNCTEMA CHUCNEHNA. [BOnNYHO-gecATUYHAA cucTema
cyncneHma

2.5

KoaupoeaHue TekctoB. KognposKka ASCIl. OgHo6anTHble KogmposkuK. CtaHaapT UNICODE.
Koanposka UTF-8. OnpeaeneHne MHGOpMaLMOHHOIO 06 bEMa TEKCTOBbLIX COOOLLLEHN

2.6

KoguposaHue nsobpaxkeHnin. OueHKa MHPopMaLMOHHOIo 06bEMA rpadUIecKmx AaHHbIX
NPV 3afilaHHbIX paspeLleHnmn 1 rybuHe KoagMpoBaHuUA LBeTa. LiBeToBble moaenu.
KoauposaHue 3ByKa. OLeHKa MHGOPMALUMOHHOIO 06bEMA 3BYKOBbIX AaHHbIX NPU
334aHHbIX YacToOTe AUCKPETU3ALMN U PA3PALHOCTU KOAMPOBAHMA

2.7

Anrebpa norvku. NMoHsTUE BbICKa3biBaHWA. BbicKasbiBaTenbHble Gopmbl (NpeamKathbl).
KBaHTOpPbI CyLLecTBOBAHMA U BCEOOLLHOCTHU.

Jlornyeckume onepaumu. TaGl]MLI,bI UCTUHHOCTWU. Jlornyeckume BbipaxkeHua. Jlormyeckmne
ToXAecTBa. J/lormyeckme onepaumu n onepaumm Hag MHOXKecTBamMu.

3aKOoHbI a/rebpbl N0rMKKU. IKBMBANEHTHbIE NPE06Pa30BaHMA NOTMUYECKMX BbIParKEHU.
Jlornyeckune ypaBHEHUA U CUCTEMbI YPAaBHEHUIA.

JNlornyeckue beHKLI,VIM. 3aBUCUMMOCTb KOIMYECTBA BO3MOXKHbIX IOFMYECKUX d)yHKLI,Mﬁ oT
KO/IN4eCTBa aprymeHTOB.

KaHoHMYeckne GopmMbl NOTMUYECKUX BbIParKeHUIA

2.8

COBepUJEHHbIe AN3DBIOHKTUBHbIE KOHBIOHKTUBHbIE HOPMa/ibHbIE d)OprI, aANropuUTMmbl UX
NOCTpOeHnA no Ta6nmu,e NUCTUHHOCTU

2.9

Jlornyeckue anemeHTbl B cOCTaBe KomnbtoTepa. Tpurrep. Cymmatop. MHoropaspaaHbin
cymmartop. MocTpoeHne cxem Ha N0rMYEeCKUX 31eMeHTaxX NO 3a4aHHOMY 10rMYecKomy
BblpaXKeHM0. 3aNnCb NOrMYECKOro BbIParKeEHMS NO NOTMYECKON cxeme

2.10

Moaenn u mogenuposaHue. Lienn mogennposaHma. AoeKBaTHOCTb Moaenu
Mmoaenvpyemomy o6bekTy nam npoueccy. opmanmsaumsa NpMKNagHbIX 3a4au.

MpeactaBneHme pesynbTaToB MOAEIMPOBaHMA B BUAE, YA0H6HOM A5 BOCNPUATUSA
yesnoBeKoM. paduryeckoe NpeacTaBieHNE AaHHbIX (Cxembl, TabanULbI, rpaduKn).

2.11

MpeacTaBneHME LeNbiX YNCEN B NaMATU KoMMbtoTepa. OrpaHMYeHHOCTb AMana3oHa yncen
Npu orpaHMYeHNn KoandecTsa paspaaos. NepenonHeHne paspaaHoi ceTku. bessHakoBble
M 3HaKOBble JaHHble. 3HAaKOBbIM BUT. [IBOMYHbIN AONOAHUTENbHbIN KOL OTPULATENBbHbBIX
yucen.

MobuToBble orMyecKkme onepauuu. JIormyecknin, apUPMeTUYecKnii U LUKANYECKUIA COBUTU.
LndposaHme c nomoLLbio NOBUTOBOM onepaumm «ucktodatowee UN»

2.12

MNpeacrasneHne BeLLECTBEHHbIX YACEN B NAMATY KOMMbIOTEPA. 3HaYaLwana 4acTb U NOPAAOK
yumcna. [inanasoH 3HAYEHUM BeLeCTBEHHbIX YKncen. np06}'IEMbI XpPaHEHUA BELWECTBEHHDbIX




4ypncesn, CBA3aHHbIe C OrpaHNn4YeHnem Koamm4ecTea pa3pAag0oB. BbinonHeHue onepau,m7| C
BewecCTtBeEHHbIMU YNCNTaMUN, HaKOoMNM1eHNne ownboK Npu BblYNCNIEHUNAX

2.13

Ipadbl. OCHOBHbIE NOHATUA. BuAabl rpados. OnucaHue rpadoB ¢ NOMOLLbIO MaTpuL,
CMEKHOCTW, BECOBbIX MaTpPWLL, CMMCKOB CMEXHOCTU. PellieHne airoputMmnIYeckmnx 3agay,
CBSI3aHHbIX C aHa/IM30M rpadoB (MOCTPOEHNE ONTUMAIBHOTO MYTU MEXAY BEPLUIMHAMM
rpada, onpegeneHne KOANYECTBA Pa3INYHBIX NyTEN MeXay BepwnHamm
OPUMEHTMPOBAHHOIO aLMKANYecKoro rpada)

2.14

Jepesbs. BuHapHoe gepeso. [epesbs novcka. Cnocobbl ob6xoaa aepesa. MNpeacrasneHme
apudMeTUYECKMX BblparkeHU B BUAE gepeBa. Mcnonb3oBaHue rpadoB 1 AepeBbEB NpU
OonMcaHNN 0OBEKTOB M NPOLLECCOB OKPYrKatoLwero Mnpa

2.15

[NCKpETHbIE UTpbl ABYX UTPOKOB C NOSHOM MHbOpMaLmeit. MocTpoeHne gepesa nepebopa
BApPWAHTOB, ONMUCAHWMeE CTPATErMM Urpbl B TabnnMyHON popme. BbinrpbilwHble U
NPOUTPbILWHbIE MO3MLMU. BbIMrpbIWHbIE CTpaTErnn

2.16

CpeacTtBa MCKYCCTBEHHOTO MHTeANEeKTa. MaeHTUDUKALMA M NOUCK N306parkeHUN,
pacnosHasaHue iuL,. Mcnoiib3oBaHWe MeTOA0B MCKYCCTBEHHOTO MHTEINEKTA B 0OyYatoLwmx
cuctemax. lcnonb3oBaHWe MeTOA0B MCKYCCTBEHHOIO MHTENNEKTA B POBOTOTEXHMKE.
NHTepHeT Bewel. HelipoHHble ceTu

ANropuTMbl M NPOrpammMmnpoBaHme

3.1

dopmanmsaumsa NoHATMA anroputma. MawmHa TblOpMHIra Kak YHUBepCabHas MOAENb
BblYUC/IEHUM

3.2

OueHKa CNoXHOCTU BblUMCAEHUI. Bpema paboTbl U 06BEM UCNO/Ib3yEMOM NAMATH, UX
33aBUCMMOCTb OT pasmepa UCXOAHbIX AaHHbIX. OLLeHKa aCUMMNTOTUYECKOM CNOXHOCTU
anropuTMoB. AIFOPUTMbI MOIMHOMMAIBHOM CNOXKHOCTU. MNepebopHble aAropuUTMbI.
MpuMepbl pasNYHbIX aATOPUTMOB PELIEHMA OAHOM 3a4a4n, KOTOPbIE UMEIOT Pa3INYHYIO
CNOXHOCTb

3.3

OnpegeneHune BO3MOKHbIX pe3y/ibTaToB paboTbl NPOCTENLWNX aITOPUTMOB YNpaBAeHUA
NCMONHUTENAMMW U BbIMUCAUTENbHBIX aNropuTMoB. OnpeaeneHmne UCXoaHbIX AaHHbIX, NPU
KOTOPbIX a/IFOPUTM MOXKET AaTb Tpebyemblit pesynbTtaT

3.4

Anroputmbl 06paboTKM HaTypPasibHbIX YUCEN, 3aNNCAHHBIX B MO3ULMOHHbIX CUCTEMAX
CYMCNEHMA: pa3bUeHMe 3anncy Yncna Ha oTaesbHble LMdpbl, HAXOXKAEHNE CYMMbI U
npousseaeHua UNdp, HaxoXaeHMe MaKCMMaNbHON (MUHMMANbHOM) LMdpPbI.

MpeactaBneHme Ymcaa B Buae Habopa NPOCTbIX COMHOMKUTENEN. AITOPUTM BbICTPOrO
BO3BeAeHMA B cTeneHb. MOMCK NPOCTbIX YMCeN B 3a4aHHOM AManasoHe C MOMOLLbHO
anropuTma «pewero IpatocheHar

3.5

MHoropaspagHble uesible Yncna, 3agaum AJ’IVIHHOﬁ apVId)METMKM




3.6

A3bIK NnporpammunpoBaHmsa (Mackanb, Python, Java, C++, C#). Tunbl AaHHbIX:
Le/IoYMCNEHHbIE, BELWECTBEHHbIE, CUMBO/IbHbIE, NOrnYeckme. BetsneHua. CnoKHble
ycnosus. Umknbl ¢ ycnosuem. LIMKAbI No nepemMeHHOoN.

O6paboTKa AaHHbIX, XpaHALMXCA B pannax. TekcToBble n ABoUYHble dalisibl. Pannosbie
nepemeHHsble (dainosble ykasatenu). YteHne us daiina. 3anuco B dpann.

PasbueHune 3agaum Ha noasagaun. NMoanporpammbl (Npoueaypbl M GYHKLMM).

Ncnonb3osaHue CTaH,D,apTHOﬁ 61MbnMOTEKM A3bIKA nporpammumnpoBaHunA

3.7

Pekypcus. PekypcuBHble npoueaypbl U GyHKLMU. Mcnonb3oBaHMe CTeKa ANS OpraHM3aumm
PEeKYPCUBHbIX BbI3OBOB

3.8

YuncneHHble meTodpl. TOUHOE U NPUBANKEHHOE peLleHna 3a4a4n. YucneHHoe peweHne
YPaBHEHUI C NOMOLLbIO NoAbopa NnapameTpa. YUCeHHblIeE METOAbI PELIEHWS YPABHEHWA:
meTop, nepebopa, MeTog, NOAOBUHHOIO AeneHus. NMpubanxKeEHHoe BblYUCAEHME AANH
KpUBbIX. BbluncieHune naowaaein ¢puryp ¢ nomoLLbio YACAEHHbIX METOL0B (MeTos,
NPsSIMOYroNbHUKOB, MeTog, Tpaneunit). Monck makcumyma (MMHUMYMa) GYHKLMN OAHOM
nepemeHHON MeTo40M NONOBUHHOTO AeNeHUA

3.9

O6paboTKa CMMBO/bHBIX AaHHbIX. BCTPOEHHble GpYHKLMM A3bIKA NPOrpaMmmnpoBaHus ans
06paboTKN CUMBO/IbHbIX CTPOK. AITOPUTMbI 06PabOTKM CUMBO/IbHbIX CTPOK: MOACHET
KO/IMYecTBa NOABMEHUI CUMBOAA B CTPOKeE, pa3bueHne CTPOKKM Ha c/10Ba No NpobesibHbim
CMMBOAM, MOMCK NOACTPOKMN BHYTPM AAHHOW CTPOKM, 3aMeHa HallAeHHOW NOACTPOKM Ha
ApYryto cTpoKy. FeHepauus Bcex C/I0B B HEKOTOPOM asfihaBuTe, yA0BIETBOPAIOLLMX
3aZ@aHHbIM OrpaHuyeHuam. NMpeobpasoBaHUe YMCNA B CUMBOJIbHYIO CTPOKY M 06paTHO

3.10

MaccuBbl 1 nocneoBaTeNbHOCTU YMCeN. BblumcneHne 0606LWEHHBIX XapaKTepPUCTUK
3/1eMEeHTOB MacCuBa WM YUCI0BOIM NOCIeA0BaTeIbHOCTU (CyMMbI, MPOU3BeaeHUs,
cpegHero apumMeTMYecKoro, MMHMMAIbHOIO M MaKCMMasIbHOrO 3/1eMEHTOB, KOIMYecTBa
3/1eMEHTOB, Y 0BNETBOPAOLMNX 3aaHHOMY YC/I0BUIO). JIMHENHbIA NOMCK 3aA4aHHOr0o
3Ha4YeHnA B maccuse. AﬂFOpVITMbI pa60TbI C 31eMeHTaMMn MacCnBa C OAHOKPATHbIM
npocmoTpom maccmea. COpTUPOBKa O4HOMEPHOro maccmBa. MNpocTble MeToabl COPTUPOBKM
(meTop, ny3bipbKa, meTop Bbibopa, COPTUPOBKA BCTaBKamu). COPTMPOBKA CAUAHUEM.
BbicTpas copTnpoBKa maccmsa (anropmutm QuickSort). BonYHbIN NOUCK B
OTCOPTUPOBAHHOM MaccuBe

3.11

[ByMepHble maccubl (MaTpuubl). ATropuTMbl 06pPaboTKN ABYMEPHbIX MacCUBOB:
3ano/iHeHe ABYMEPHOro YMC/1I0BOro MaccMBa no 3a4aHHbIM NpaBuaam, NOUCK 31eMeHTa B
OBYMEPHOM MaccuBe, BblUMCAEHUE MaKCUMyMa (MMHUMYMA) U CYMMbl 3/1EMEHTOB
ABYMEpPHOro macc1Ba, NepecTaHoBKa CTPOK M CTON6L,0B ABYMEPHOro Macc1Ba

3.12

CnoBapu (accoumatuBHble MaccuBbl, 0TOBpaxkeHua). Xaw-tabamubl. MocTpoeHne
andaBUTHO-4aCTOTHOrO C/1I0BapPA A/18 3a4aHHOro TEKCTa




3.13

CTeKkun. AHaNM3 NPaBUAbHOCTM CKOBOYHOrO BblpaxKeHuUA. BbluncneHne apmdmetTnyeckoro
BblpaXeHMA, 3aNMcaHHOro B NOCTPUKCHOM dopme.

Oqepep,m. Mcnonb3oBaHme odyepeam ANA BpeMeHHOro XpaHeHUA AaHHbIX

3.14

Anroputmbl Ha rpadax. MocTpoeHne MMHMMaAbHOrO OCTOBHOTO AepPeBa B3BELWEHHOro
CBA3HOIO HEOPUEHTUPOBAHHOIO rpada. KoMYecTBo pasanyHbIX NyTeil mexKay BepLlumMHamm
OPVMEHTMPOBAHHOIO auMKANYecKoro rpada. Anroputm JenKcTpsl

3.15

[Jepesba. Peanvsaums gepesa ¢ NOMOLLBIO CCbIIOYHbIX CTPYKTYP. [JBOUYHbIE (BUHapHbIE)
Aepesba. [locTpoeHue aepesa A1 3343aHHOTO apUPMETUYECKOTO BbIparKeHU .
PekypcuBHble anroputmbl 06xoaa Aepesa. Mcnonb3oBaHWe cTeka u ovepean ans obxoaa
aepesa

3.16

OnHamnuyeckoe NporpaMmmMpoBaHmE Kak MeTo, PeELLEHMA 3a4a4 C COXPaHEHNEM
NPOMEXKYTOUYHbIX Pe3yNbTaToB. 3a4a4u, peliaemble C NOMOLLbIO ANHAMMUUYECKOTO
NPOrpPaMMUpPOBAHUA: BbIYNCIEHNE PEKYPCUBHBIX QYHKLNI, NOACYET KONMYeCTBa
BapWaHTOB, 3a4a4M ONTUMMU3ALUN

3.17

MoHATME 06 06BEKTHO-OPUEHTUPOBAHHOM MPOrpammMmmnpoBaHmm. O6BbEKTbI U Kacchl.
CeolictBa U meToabl 06beKTOB. O6bEKTHO-OPMEHTUPOBAHHLIN aHaAn3. PazpaboTka
nporpamm Ha ocHoBe 06BEKTHO-OPUEHTUPOBAHHOIO Noaxoaa. MHKancynauus,
HacnefoBaHuMe, NoANMOpPdM3IM

NHdOopMaUMOHHbIE TEXHONOTUM

4.1

AHanu3 aaHHbIX. OCHOBHbIe 33434/ aHaAn3a AaHHbIX: NPOrHO3MpPOBaHUe, Knaccudukaumsa,
Knacrepmsaums, aHanm3 oTKAoOHeHMI. MocnenoBaTeNnbHOCTb pelleHnsa 3a4a4 aHanmsa
OaHHbIX: COOP NEePBUYHbIX AaHHbIX, OYUCTKA U OLleHKA KayecTBa AaHHbIX, BbI6op U (Man)
nocTpoeHue mogenu, npeobpasosBaHue AaHHbIX, BU3yanM3aLUMA AaHHbIX, MHTeprpeTaums
pe3ynbTtaTos. MporpammHble cpeactea n MHTepHeT-cepBuchl A 06paboTku u
npeacTaBAeHUA AaHHbIX. bonblune AaHHble. MaluMHHOe obyyeHune

4.2

AHanM3 AaHHbIX C NOMOLLbIO 3/IEKTPOHHbBIX TabuL,. BbluncneHme cymmsl, CpegHero
apudmeTHYecKoro, HaubobLero (HaMMeHbLIero) 3HadyeHua amanasoHa. BoluncneHmve
KoapdULMEHTa Koppensaumm AByx pAaaoB AaHHbIX. [locTpoeHMe cToNbYaTbIX, AMHENRYATBIX U
KpYroBbIx gvarpamm. MoctpoeHne rpadrKkos GyHKUMA. Moabop NMHUKM TpeHAaa, pelweHne
3a4a4 NPOrHo3npoBaHuA. PelueHne 3a4a4 ONTMMM3ALMM C MOMOLLBIO 3/1IEKTPOHHbIX Tabauu,

4.3

AncKkpeTnsaums Nnpyu maTeMaTM4eckoM MOoAEeIMPOBaHUN HENPEPbIBHbIX NPOLLECCOB.
MogpennposaHue aguxeHua. MoaenmposaHue 6uonornyeckmx cuctem. Matematmyeckume
MOZAENN B 9KOHOMMKE. BblumMcnTeNbHbIE SKCNEPUMEHTBI ¢ mogenamu. ObpaboTka
pe3y/bTaToOB 3KCNepMMeHTa. MeTo4 HauMeHbLUMX KBaapaToB. OLeHKa YMCN0BbIX
napameTpoB MoAennpyemMbix 06 bEKTOB M NpoLeccoB. BoccTaHoBAeHME 3aBUCMMOCTEN MO
pe3ynbTaTam sKCNepuMeHTa




4.4

BepoaTHoCTHbIe mogenn. Metoabl MoHTe-Kapno. UmntaunoHHoe mogenvpoBaHme.
Cuctembl maccoBoro obcnyKmeaHumn

4.5

TabnnuHble (penaunoHHble) 6a3bl AaHHbIX. Tabanua — npeacTaBieHMe cBegeHUl 06
OAHOTUMNHbIX 0b6beKkTax. Mone, 3anuncb. Kntod Tabaunubl. PaboTta c rotoBoit 6a3oi AaHHbIX.
3anonHeHue 6asbl gaHHbIX. [TOUCK, COPTUPOBKA 1 GUAbTPaALMA AaHHbIX. 3aNpPOChl Ha
BbIBOPKY laHHbIX. 3aMpockl ¢ NapameTpamu. Boluncnsemblie nona B 3anpocax.

MHoroTabanyHble 6a3bl AaHHbIX. TUMbI CBA3EN MexXAy Tabamuamm. BHewWHMR Kntou.
LlenoctHocTb 6a3bl gaHHbIX. 3aNPOCbl K MHOTOTabAMYHbIM 6a3am SaHHbIX

4.6

TekcToBbI npoueccop. CpeacTsBa NOMCKA M aBTO3aMeHbl B TEKCTOBOM MpoLieccope.
CTPYKTYpPUPOBAHHbIE TEKCTOBbIE AOKYMEHTbl. CHOCKK, ornasneHue. Mpasuna LMTMpPOBaHUA
WUCTOYHUKOB N opopmaeHns bubanorpadmyeckmx CCblok




YYEBHO-METOAMYECKOE OBECINEYEHWE OBPA3OBATE/IBHOIO NMPOLUECCA

OBA3ATE/IbHbIE YHEBHBIE MATEPUAJIbI /1A YHEHUKA

METOOUNYECKUE MATEPUABLI ONA YHUTENA

LINOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbI CETU MHTEPHET






