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NMOACHUTEJIbHAA 3AMNMUNCKA

Mporpamma no uHgopmaTuke (yrnyOnéHHbIM YypOBEHb) Ha YPOBHE CpeaHero
obuiero obpasoBaHus paspabotaHa Ha ocHoBe TpeboBaHUIN K pesynbTaTaM OCBOEHMS
OCHOBHOM  obpasoBaTenbHOW  nporpaMmMmbl  cpegHero  obuwero  obpasoBaHus,
npeacraeneHHblx B PrOC COO, a Takke denepanbHon paboyen nporpaMmmbl
BOCMUTaHMS.

Mporpamma no nHdopmaTuke AaéT npeactaBneHne o uensx, obuwen crparernm
oby4yeHuns, BocnMTaHUA M pasBuTMs obydatomxca cpencrtesaMmm ydyebHOro npegmeta
«MHdopmaTurka» Ha yrnybrnéHHoM ypoBHe, yCcTaHaBnueaeT oba3atenbHoe npegMeTHoe
cogepxaHve, npegycMaTpmBaeT ero CTpyKTypMpoBaHue No pasgenam n temam Kypca,
onpefensieT pacnpegeneHve ero no knaccam (rogam usyyeHus), A4aét npuMepHoe
pacnpegeneHme y4ebHbIX YacoB NO TeMaTUYeCKMM pasgenam Kypca u pekoMeHayeMyro
(NpuMepHy) nocnefoBaTeNnbHOCTb UMX U3YYEHUS C  YYETOM  MEeXNpeaMETHbIX W
BHYTPUNPeaAMETHbIX CBA3eW, NOrmku y4ebHoro npouecca, Bo3pacTHbIX 0COBeHHOoCTemn
obyyaromxca.

Mporpamma no wuHopmaTuke onpeaenser KONMMYECTBEHHbIE U KayeCTBEHHble
XapakTepUCTMKN y4ebHOro Matepuana ang Kaxagoro roga usydeHusi, B TOM Yucne ans
coaepXxaTenbHOro HamnosIHEHUS Pa3HOro BuAa KOHTPOs (MPOMEXYTOYHOM aTTecTauum
oby4arolmnxcs, BCEPOCCUNCKMX MNPOBEPOYHbIX pPaboT, rocyaapCTBEHHOW WTOrOBOM
atTectauumm). lNporpamma nNo WHoOpmaTUKe SABMASETCS OCHOBOW ANl COCTaBNEHUS
aBTOPCKMX YYebBHbIX nporpaMm Ku Y4eBHUKOB, MNOYPOYHOrO MIaHMPOBAHUA Kypca
yunTenem.

MHdpopmaTrka B cpegHem obuiem obpa3oBaHUn OTpaxKaeT:

CYLLHOCTb MHGOPMAaTUKN KaK Hay4YHOW OUCLMMNINHBI, U3yYatloLlen 3aKOHOMEPHOCTH
NPOTEKAHUA W BO3MOXHOCTM aBToOMaTM3auun WHPOPMALMOHHBIX MNPOLECCOB B
pasfiMyHbIX cUCTEMaX;

OCHOBHbIE obnactu NPUMEHEHNS NMHOpMaTUKMK, npexae BCEro
MHPOPMALMNOHHbIE TEXHOMNOMK, YNpaBneHne u counanbHyo cdepy;

MeXANCUNNITMHAPHbIN Xapakrep NHdOpPMaTUKN n MHAOPMAaLIMOHHON
AEeATENbHOCTMW.

Kypc wvHdopmatvkm [nsi ypoBHSA cpegHero obuwero obpasoBaHus SABASETCH
3aBepllalowMm  aTarnoM HenpepbiBHOM  MNOArOTOBKM  obydvarwmxca B obnactu
UHpopMaTUKN U MHAPOPMALMOHHO-KOMMYHUKALNOHHBIX TEXHOMOMMN, OonupaeTca Ha
cogepxaHve Kypca WUHGOPMATUKN YPOBHA OCHOBHOro obuiero obpasoBaHus M OnbIT
NOCTOAHHOrO NPUMEHEHUs WMH(OPMALNOHHO-KOMMYHUKALMOHHBIX TEXHOMOrMn, Aaét
TeopeTn4ecKkoe OCMbICIIEHNE, UHTepNpeTaumo 1 obobLLeHne aTOro onbITa.

Pesynbtatel  yrnybnéHHOro - ypoBHA  u3yyeHma  yyebHoro  npegmeta
«MHdopmaTrka» opMeHTUpOBaHbI Ha NonyyYeHne KOMNETEHTHOCTEN AN NocneayoLen
npodeccnoHanbHOM OEeATENbHOCTU Kak B paMKax AaHHOW ob6nactu 3HaHWW, Tak U B
CMEXHbIX C Her obnacTtsx. OHuM BKIOYakoT B cebs:

OBflafieHMe KNYEBbIMU MOHATUSAMU U 3aKOHOMEPHOCTAMM, HA KOTOPbIX CTPOUTCS
AaHHas obnacTb 3HaHWMW, pacrno3HaBaHMe COOTBETCTBYHOLIMX WM MPU3HAKOB W
B3aMMOCBA3€N, CNOCOOHOCTb AEMOHCTPMPOBaTb pasnU4YHble NOAXOAbl K U3YYEHUHO
SABMIEHWI, XapaKTepHbIX A4Ns ndydyaemon obnactu saHaHun;

YMEHWE pellaTb TUMOBbIE MPaKTUYECKMe U TeopeTUdecKkMe 3afadn, XxapakrepHble
AS151 ICNONb30BaHNA METOA0B N MHCTPYMEHTapUsa AaHHOM 06nacTn 3HaHUN;

Hanuuve npeacTtaBfeHUn O AaHHOM 06nacTM 3HaHMM Kak LeriocTHOM Teopum
(COBOKYMNHOCTM TEOPUIN), OCHOBHbLIX CBA3SIX CO CMEXHbIMM 00NnacTsiMmn 3HaHUN.

B pamkax yrnyGnéHHOro ypoBHS u3yveHus uHGopmaTuku obecnednBaeTcd
ueneHanpasneHHass noArotoBka oby4valLwmMxca K MNpoAoIPKEHUIO oOpa3oBaHWsA B



opraHu3saumsax npodgeCccnoHanbHOro obpasoBaHus no cneumanbHOCTAM,
HenocpeacTBEHHO CBA3aHHbLIM C UUPPOBLIMUA TEXHOMOMNSMW, TaKUM Kak nporpammMmHas
UHXeHepnsa, UWHdOpMaLMoHHaa 6e30nacHOCTb, WHM(OPMAUNOHHbIE CUCTEMbI U
TEXHOMNOrMn, MOBUMbHbIE CUCTEMBI U CeTU, Bonblune AaHHble U MallMHHOEe 0byyeHue,
NPOMbILUIIEHHbIA  MHTEPHET  Bellel, WCKYCCTBEHHbIN  WHTENNeKT, TeXHOMormm
GecnpoBogHon  cBA3W,  POBOTOTEXHWKA,  KBAHTOBblE  TEXHOSMOMMKW,  CUCTEMBI
pacrnpegeniéHHoro peecTpa, TEXHOMOrM1M BUPTYyaribHON U AOMNONTHEHHOW peanbHOCTEN.

OcHoBHas Lenb nsyyeHus yyebHoro npeameta «MHGopmaTukay Ha yrnybnéHHom
ypoBHe cpegHero obuwiero obpasoBaHna — obecneyeHne p[anbHenwero pasBuTUS
NMHPOPMAaLMNOHHBIX KOMNEeTeHUMI obyYatoLerocs, ero roTOBHOCTU K XU3HU B YCIOBUSAX
pasBMBaloLLEroCcs MHOPMAaLMOHHOMO obLecTBa U BO3pacTaloLen KOHKYpPeHUUn Ha
pblHKe Tpyda. B cBssn ¢ atum udyyvyeHne uHgopmatukm B 10—11 knaccax OOSMKHO
obecneynTb:

COPMUPOBAHHOCTb  MUPOBO33pPEHUSl, OCHOBAHHOMO Ha MOHMMaHuM  ponmn
NHOPMATUKN, MHPOPMALMOHHBLIX U KOMMYHUKALMOHHbLIX TEXHOMNOIMMA B COBPEMEHHOM
obLiecTBe;

C(OOPMUPOBAHHOCTb OCHOB JTOrMYECKOro N anropuTMUYECKOTO MbILLSTEHWS;

C(hOpMUPOBAHHOCTL YMEHUN pasnuyatb @akTbl W  OLEHKW, CpaBHUBATb
OLeHOYHbIE BblBOAbIl, BUAETb NX CBA3b C KPUTEPUSAMU OLEHMBAHUS U CBA3b KPUTEPUEB C
onpeaenéHHon CUCTEMOW LEHHOCTERN, MPOBEPsSTb Ha LOOCTOBEPHOCTb M obobwaTtb
NHopMaLno;

chopMUPOBaAHHOCTb MNpPeLCTaBNeHUn O BINAHUN NHAPOPMALMOHHBLIX TEXHOSOMMN
Ha >M3Hb YenoBeka B ob6WecTBe, MOHMMaHWE CouManbHOro, 9KOHOMWYECKOTO,
NONMUTUYECKOrO,  KyNbTYPHOro,  HOPUANYECKOro,  MNPUPOAHOro,  3ProHOMUYECKOrO,
MeANLMHCKOro N hn3noniorm4yeckoro KOHTEKCTOB MHPOPMALIMOHHBIX TEXHOSOINI;

NPUHATME NPaBOBbIX M 3TUYECKMX acneKkToB MHAOPMALMOHHBIX TEXHOSOrMHM,
OCO3HaHWe OTBETCTBEHHOCTWU JIOAEN, BOBMEYEHHLIX B CO3[aHMEe U UCMNOSib30BaHUe
MHGOPMAaLMOHHBIX CUCTEM, pacrnpoCTpaHeHne NHopmaumu;

co3faHue YycrnoBuh [Ansi pasBUTUS HaBbIKOB Y4eOHOW, MNPOEKTHOW, Hay4yHO-
nccnenoBaTenbCKOM U TBOPYECKOW [OeATeNbHOCTW, MOoTuBaumm obydarowmxca K
CaMopa3BUTUIO.

B copepxaHun y4yebHoro npeameta «WMHdopmaTukay BblOENAOTCA YeTbipe
TemaTuyeckux pasgena.

Pasgen «UucgpoBas rpamoTHOCTb» NOCBAWEH BOMpOCaM  YCTPOMWCTBA
KOMNbIOTEPOB U OPYrMX 9N1EMEHTOB LMPPOBOro OKPYXXKEHUS, BKNHYas KOMMNbIOTEPHbIE
CeTu, UCNONb30BaHMIO CPEeACTB OnepauuoHHOW cuctembl, pabote B cetn NHTepHeT u
NCMNONb30BaHMIO NHTEPHET-CEPBUCOB, NMH(POPMaLIMOHHON BE30MNacHOCTMW.

Pasgen «TeopeTnyeckne OCHOBblI WHGOpMaTUKU» BKNoYaeT B cebs
NOHATUNHBIA annapaT MHOPMAaTKKK, BOMPOCHI KOOMPOBaHUS NHOPpMaLNN, N3MEPEHUS
NH(POPMALUNOHHOIO 0O6BbEMAa [aHHbIX, OCHOBbl anredpbl JSIOMMKM M KOMMBbIOTEPHOIO
MOAENMPOBaHUS.

Pasgen «Anroputmbl M nporpaMmMmupoBaHuMe» HarnpaefeH Ha pasBuUTue
anropuTMMUYECKOro MbILWSIEHUS, pa3paboTKy anropuTMOB W OLIEHKY WX CIOXHOCTH,
dopMupoBaHME HaBbLIKOB peanu3auun nporpaMMm Ha fA3blkax MNpPOrpaMMMpoOBaHUS
BbICOKOIO YPOBHSI.

Pasgen «MHdOpMaLMOHHbIE TEXHOMOrMU» MOCBSLEH BOMNPOCaM NPUMEHEHUA
NHPOPMALMOHHBLIX TEXHOSIOMMIA, peaniM3oBaHHbIX B MPUKNagHbIX  MPOrpamMMHbIX
npoaykTax W WHTepHeT-cepBucax, B TOM 4ucne B 3ajadyax aHanuMsa OaHHbIX,
ncnonb3oBaHMo 6a3 OaHHbIX U SNEKTPOHHbIX Tabnuy Ana pelleHus MpuKnagHbiX
3agau.



B npuBegéHHoM panee copepxaHun yydebGHoro npeameTta  «MHdopmaTuka»
KYPCUBOM BblAereHbl AOMOMHUTENbHbIE TeMbl, KOTOPble He BXOAAT B 06s3aTerbHyto
nporpammy o06yyeHuss, HO MOryT ObiTb nNpeanoXeHbl ANS M3YYEeHUs OTAESNbHbIM
MOTMBMPOBAHHbLIM U CMOCOBHBLIM OBy4YaroLmMCes.

YrnybnéHHoli  ypOBEHb  U3Yy4YeHWs  UHOPMATUKM  peKkoMmeHayeTcs  Ans
TEXHOMOrMYecKoro NpoguIis, OPUEHTUPOBAHHOIO Ha NHXEHEPHYIO U MH(POPMALNOHHYIO
cdepbl 4eaTenbHOCTU. YrnyOnéHHbIN ypoBEHb N3yYeHUs MHGopMaTuKn obecneynBaer:
NoAroToBKy OOy4YaloLMXCs, OPUEHTUPOBAHHBIX Ha cneynanbHOCTM B obractu
NHPOPMALMNOHHBIX TEXHOSTOMM N UHXEHEPHbIE CNeunanbHOCTH, y4acTne B NPOEKTHON U
nccnenoBaTenbCKOM OeATENbHOCTU, CBA3AHHOW C COBPEMEHHbIMW HanpasreHUs MU
oTpacnM NMH(POPMaLMOHHO-KOMMYHUKALNOHHBLIX TEXHOSOMMN, NOAroTOBKY K y4acTuio B
onuMmnunagax u caave EamHoro rocyaapCcTtBeHHOro ak3ameHa rno MHopMaTuKe.

lMocnepoBaTenbHOCTb M3YYeHUss TeM B npedernax O4HOro roga obydyeHus MoxeT
ObITb M3MEHEHA MO YCMOTPEHWUIO YYMTENA nNpu nogrotoeke paboyen nporpammbl U
NOYPOYHOro NIaHNPOBaHUA.

O6Lee 4ncno 4acoB, PEKOMEHOOBAHHbLIX AN U3ydeHus MHdopmaTukm — 272
yaca: B 11 knacce — 136 4acoB (4 4aca B HeZento).



COOEPXAHUE OBYYEHUA
10 KNNACC

LndpoBas rpamMmoTHOCTb

TpeboBaHust TEXHUKM BE30MacHOCTU N TMIMEHbl Npu paboTe ¢ KOMMbLITEPAMU U
APYTMMUN KOMMNOHEHTaMUN LUAPOBOrO OKPYXKEHMS.

MpuHUUNbI paboTbl KOMMBIOTEPOB M KOMMLIOTEPHLIX CUCTEM. ApXUTEKTypa (POH
HenmaHa. ABTOMaTu4yeckoe BbIMOSIHEHNE nporpaMmmbl npoueccopoM. OnepaTuBHas,
NOCTOAHHAs W JonroBpeMeHHas namsatb. O6BMeH [aHHbIMM C  MOMOLLBHO  LUVH.
KoHTponnepb! BHELWHNX YCTPOUCTB. [psimon JOCTyN K NaMsTy.

OcCHOBHblE TEHOEHUUN pPasBUTUA KOMMbIOTEPHbIX TEXHOMornn. NapannenbHble
BblyncneHus. MHoronpoueccopHble cuctemMbl. CynepkomnbioTepbl. PacnpenenéHHble
BblYMCNUTENBHbLIE CUCTEMbI M 0BpaboTka Bonblumx AaHHbIX. MobunbHble UMdpoBbIE
ycTpoWCTBa M UX PpoOfb B KOMMYHMKauusX. BCTpoeHHble  KOMMbHOTEPSI.
MukpokoHTponnepbl. Po6oTn3npoBaHHbIE NPON3BOACTBA.

lMporpammHoe obecnevyeHne KOMMbIOTEPOB WM KOMMbKOTEPHbIX cucTeM. Buabl
nporpaMmmHoro obecrneyeHmss U KUX HasHadeHne. OcobGeHHOCTU MPOrpamMMHOro
obecnevyeHns MobUnbHbIX YCTPONCTB. MapannensHoe nporpammupoBaHue. CuctemHoe
nporpaMmmHoe obecneyeHne. OnepaumoHHble CcUCTEMbI. YTunuTbl. [dpansepsbl
yCTponcTB. MIHCTannaumna n genHctannsaums nporpammMHOro obecneyeHums.

dannosble cuctembl. [lpuHUMNBLI pasMeLlleHUss U MMEHOBaHUs (annos B
ponroepeMeHHon namsaTtu. LabnoHel ana onncaHus rpynn pannos.

lNMporpammHoe obecnedeHne. JlnueHanpoBaHMe nNporpaMMHoro obecneveHuss u
UndgpoBbLIX pecypcoB. [MponpueTapHoe u cBobogHoe nporpamMmHoe obecnedeHue.
Kommepueckoe n HekoMMepyeckoe WCnorib3oBaHMe nporpaMmmMHoro obecneveHvss u
ungpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBnNuMBaemMasi 3akKOHOAATEeSNIbCTBOM
Poccuinckon  depepauum 3a  HenpaBOMEPHOE  UCMOSIb30BaHWE  MPOrpaMMHOro
obecneveHuns n LMppPOBLIX PECYPCOB.

MpuHUMMBLI NOCTPOEHUST U annapaTHble KOMMOHEHTbl KOMMbIOTEPHbIX CETEN.
CeTeBble npoTokosbl. CeTb MHTepHeT. Agpecauus B ceTn VIHTepHeT. [poTokonbl cTeka
TCP/IP. Cuctema JOMEHHbIX UMEH.

PasgeneHue IP-cetm Ha noacetM € nomowbld Macok noaceten. CeTesoe
agMuHucTpupoBaHue. [lonyyeHne p[aHHbIX O CEeTeBbIX HacTpoMKax KoMMbloTepa.
lMpoBepka Hanuunsa cea3u ¢ yarnom cetn. OnpegeneHne mapLipyTa ABMXKEHUS NakeToB.

Buabl JesTenbHOCTH B cetu NHTepHerT. CepBuchl NHTepHeTa.
"[eONH(OPMALIMOHHbIE CUCTEMbI. [€0MNOKaUMOHHbIE CEPBUCHI pearibHOro BpeMEHMU
(Hanpumep, nokaums MOOWMbHbLIX TenedgoHOB, OnNpeaeneHne  3arpy>KeHHOCTU
aBToOMarucTpanen), UHTEPHET-TOProBns, 6poHMpoBaHne BUNETOB Y FOCTUHUL.

locynapCTBEHHblE 3NEKTPOHHbIE cepBuCbl M ycnyrkn. CouunanbHble cetTn —
opraHmsaumns KOnMeKkTUBHOINO B3aMMOAENCTBUS U oOMeHa AaHHbIMU. CeTeBOW ITUKET:
npaesuna nosefeHus B knbepnpocTtpaHcTtBe. [lpobnema nognMHHOCTM MOMYyYEeHHOM
nHdpopmauun. OTKpbITble 06pa3oBaTenbHbIE PECYPCHI.

TexHoreHHble U1 3KOHOMWYECKMEe Yrposbl, CBS3aHHble C WUCMOfb30BaHNEM
NHPOPMALNOHHO-KOMMYHUKALUMOHHBLIX  TexHonormn. Obuwme npobrnembl  3awuThbl
nHpopmauun n nHdopmarmoHHon 6esonacHoctn. CpeacTea 3awwmThl MHOpMauun B
KOMMblOTEPaX, KOMMbIOTEPHbLIX CETAX M aBTOMATU3MPOBAHHLIX MHGOPMAaLUMOHHbIX
cuctemax. [paBoBoe obecneyeHne nHpopmaumoHHon 6e30nacHOCTMW.

MpepoTepalleHne HeCaHKLMOHNPOBaAHHOIO aocTyna K nn4YHoN
KOH(pmnaeHumMansHoOn uHGOpMaLmMM, XpaHALWENCca Ha nepcoHanbHOM KOMMbITEpE,
MOBUNbHBIX yCcTponcTBax. BpepoHocHoe nporpammHoe obecnedyeHne u crnocobbl



Gopbbbl C HUMM. AHTMBUPYCHble nporpammbl. OpraHu3auusa §fMYHOrO apxuBa
nHgopmauunn. PesepBHoe KonupoBaHue. [NaposibHas 3awuTa apxmea.

WndpoBaHne gaHHbIX. CUMMETPUYHbIE U HECUMMETPUYHbIE Wndpsbl. Wndpbl
npoctoun 3ameHbl. Lndp Llesaps. Wndp BuxeHepa. Anroputm wngposaHna RSA.

TeopeTuyeckne oCHoBbl MHPOPMATUKKU

MHdopmauna, pgaHHble n 3HaHuA. WHopmMauuoHHble npoLuecchbl B npupoae,
TexHuKe 1 obLecTse.

HenpepbiBHble M OUCKPETHble BenuuMHbl U curHanbl.  HeobxoomMmocTb
anckpeTusaumm  MHdopmauuu, npefHasHayeHHoOW AN XpaHeHus, nepejayun u
06paboTkn B UMGPOBLIX CUCTEMAX.

[BonyHoe  kogupoBaHwe. PaBHOMepHble M HepaBHOMEpPHble  KOAbl.
[ekognpoBaHue COOBLLEHNA, 3anucaHHbIX C MOMOLLBbD HepaBHOMEPHbIX KOLOB.
Ycnosue ®aHo. NoctpoeHne o4HO3HAYHO OeKoAMpPYEMbIX KOAOB C NOMOLLBK AepeBa.
EovHnubl namepeHus kKonumyectBa WHgopmaumn. AndasBuTHBbIM NOAXO4 K OUEHKe
KonuyecTtsa MHopmaumu.

Cuctembl cuucneHusi. PasBépHyTas 3anucb uenbiX UM ApobHbIX 4ucen B
NO3NLMOHHOM cucTeme cumncneHnsa. CBoncTea NO3MLMOHHOW 3anncu Yucna: Konm4ecTso
uncp B 3anucu, Mpu3Hak OefIMMOCTM 4Yucfla Ha OCHOBaHWE CUCTEMbl CYUCIIEHWUS.
Anroputm nepesofa LENoro ynucna m3 P-M4HOM CUCTEMbI CHUCIIEHUS B AECATUYHYIO.
AnropuTm nepeBoga KOHeYHon P-myHou gpobu B gecatuyHyto. AnNroputMm nepesoga
LUernoro yucna m3 OecsaTUY4HOM CUCTEMBbI cuucrieHns B P-udHyto. [lepeBos KOHEYHOW
aecatnyHon Apobu B P-myHylo. [IBOMYHAA, BOCbMeEpUYHas W LWecTHaguaTepudHas
CUCTEMbI CYMCNEHUS, CBA3b MeXay HUMU. ApnmeTmyeckme onepaumm B NO3ULIMOHHbBIX
cucTemMax cuucneHus. TpoudHass ypaBHOBELLEHHas cuctema cuucrneHus. [BounyHo-
AECATUYHAs cMcTeMa CHUCTIEHNS.

Koamposanue TekctoB. Koguposka ASCIl. OgHobanTHble kogupoBkn. CtaHgapT
UNICODE. Koanposka UTF-8. Onpegenenne MHPOPMaLUMOHHOIO 0ObEMA TEKCTOBbIX
COOOLLIEHUN.

KoanpoBaHune nsobpaxeHun. OueHka MHPOPMaLMOHHOIO 00bEMa rpadpnyeckmx
AaHHBIX NPW 3adaHHbIX paspeweHnn n rmybuHe koauMpoBaHus uUBeTa. LiBeToBble
mopenu. BektopHoe kogupoBaHue. dopmaTbl rpaduyeckux dannoB. TpéxmepHas
rpadouka. PpakranbHas rpaguka.

KoauposaHue 3Byka. OueHka MHPOPMaLNOHHOMO 06bEMa 3BYKOBbIX AaHHbIX NpU
3a[laHHbIX YacToTe guckpeTusaunm n paspsaHOCTN KOANPOBAHUS.

Anrebpa noruku. [loHATME BbICKa3biBaHWA. BbickasbiBaTesibHble  (OPMbI
(npeaukaTbl). KBaHTOPbI CyLLECTBOBaHMSA U BCEOOLLHOCTH.

Jlornyeckne onepaumn. Tabnuubl WCTUHHOCTW. JlorMyeckne BbIpaXKEHUS.
Jlornyeckue ToxpectBa. [lokasaTenbCTBO IOrMYECKMX TOXAECTB C MOMOLLbI Tabnwuy
NUCTUHHOCTW. Jlornyeckme onepauumn 1 onepaumm Hag MHOXECTBaMM.

3akoHbl anrebpbl  NOrMkK. OKBMBaAseHTHble Npeobpa3oBaHUA  NOMMYECKUX
BblpaXXeHun. Jlornyeckme ypaBHEHUS U CUCTEMbI YPaBHEHUMN.

INornyeckne yHKUUKN. 3aBMCUMOCTb KONMYECTBA BO3MOXHbIX JIOrMYECKUX
OYHKUMI OT KoNnyecTsa aprymeHToB. [onHble cMCTeMbl NOrMYecknx QyHKUUN.

KaHoHn4yeckme bopMbl Normyecknx BolpaxkeHUn. CoBepLUEHHbIE OU3bIOHKTMBHbIE
N KOHBIOHKTUBHbIE HOPMarsbHble (POpMbI, anropuTMbl MX MNOCTPOEHUA Mo Tabnuue
NUCTUHHOCTW.

Jlornyeckne oanemeHTbl B cocTaBe KommnbioTepa. Tpurrep. Cymmatop.
MHoropaspsaHbii  cymmaTop. [locTpoeHMe cxeM Ha NorMyeckux asnemMeHtax nmno
3alaHHOMY NOrMYECKOMY BbIpaXXeHW0. 3anucb JTOrMYECKOro BblpaXeHUs Mo fI0rmMyeckon
cxeme.



MpenctaBneHne uUenbix 4ucen B nNaMsaTM  KomnbioTepa. OrpaHMYeHHOCTb
AnanasoHa yucen npu orpaHNYeHnn KonmyecTea paspsaoB. NepenonHeHne paspagHon
ceTkn. bessHakoBble 1M 3HaKoBble AaHHble. 3HAaKOBbIN BUT. [1BONYHbIN LONONHUTENbHbIV
KOA4 oTpuuaTenbHbIX Yncern.

MobutoBble nornyeckne onepaumn. Jlormdecknn, apudMeTUYECKUA  1”
umnknmyeckm casurn. LndgposaHme ¢ nomoLbo NoBMTOBOM onepalmm «UcknovatoLlee
NN .

MpeacTaBneHne BeLLECTBEHHbIX Y1Cen B NaMATU KOMMbloTepa. 3Havalas YacTb
N NOpsiAoK uncna. [uana3oH 3HavyeHur BellecTBEHHbIX yucen. NMpobnembl XxpaHeHus
BELLECTBEHHbIX 4MuCeSNl, CBfA3aHHble C OrpaHUYeHWEeM KonuMyecTBa paspsoB.
BbinonHeHve onepauun C BELLECTBEHHbIMM YUClAaMW, HaKoMfieHne OoWwunbok npu
BblYNCIIEHUSAX.

AnropuTmbl U nporpaMmmMmupoBaHue

OnpepeneHve BO3MOXHbIX pe3ynbTaTtoB paboTbl NPOCTEMLUMX anropuTMOB
ynpaBneHns UCMOSIHATENSAMU U BblYMCNUTENBHBLIX anroputmoB. OnpegeneHuve
MCXOAHBIX AaHHbIX, MPW KOTOPbIX anroputM MOXeT AaTb TpebyeMbl pesynbTarT.

OTanbl peweHns 3adad Ha KoMmnbkoTepe. WHCTpymMeHTanbHble CcpeacTsa:
TpaHCNATOp, OTNaA4vMK, NPOMUNNPOBLLMK. KOMIMNaUMsS U nHTepnpeTauusa nporpamm.
BupTyanbHble MallnHbI.

MHTerpupoBaHHaa cpega  paspaboTku. MeTtoabl  OoTnagkM — nNporpamm.
Mcnonb3oBaHne TpaccupoBoYdHbIX Tabnuuy. OTnagoddbin  BbiBOA.  [lowarosoe
BbINOSTHEHWE nporpaMmmbl. TOYkM ocTaHoBa. [1poCMOTP 3HAYEHUIN NEPEMEHHbIX.

Asblk  nporpammupoBanus  (Python, Java, C++, C#). Twunbl [AaHHbIX:
LenoYnCrieHHble, BeLLeCTBEHHble, CUMBOSbHbIE, norndeckue. BetBneHus. CnoxHble
ycrosus. Uuknbel ¢ ycnoBuem. LUuknbl no nepemeHHon. BaaumosameHsieMoCTb
pasnU4YHbIX BUOOB LUUKNOB. MIHBapuaHT umkna. CoctaBneHune Lumkna ¢ UCNosib30BaHMEM
3apaHee onpeaenéHHoro MHBapuaHTa uumkna.

[lokymeHTupoBaHne nporpamm. Wcnonb3oBaHne KoMMmeHTapueB. [logrotoBka
OonMcaHus NporpaMmmbl U MHCTPYKLUMK AN NoSfib3oBaTens.

Anroputmbl 06paboTkn HaTypanbHbIX YMCes, 3anuCaHHbIX B MO3ULMOHHbIX
cucTeMax cuyMcrneHus: pasbueHue 3anucy Yncna Ha oThenbHble LMdpbl, HaxoXxgeHue
CYMMbI 1 NPOn3BeLEHNS LNDP, HAXOXOEHME MaKCMMarbHON (MUHMMAIbHOW) UMdpbI.

HaxoxgeHne Bcex MpoCTbIX 4Yuceni B 3aJaHHOM AuanasoHe. [lpeacTtasneHue
yucna B Buae Habopa MpOCTbIX COMHOXWUTENen. ANroputM ObICTPOro BO3BEAEHMS B
cTeneHb.

O6paboTka gaHHbIX, XpaHAawmxcs B harnax. TekcToBble U ABOMYHbIE (Pansbl.
dannoBble NnepemMeHHble (hannoBble ykaszaTtenu). YteHne s hanna. 3anuck B hann.

Pasbuenne 3agayn Ha nopsagayun. NMognporpammbl (Npouenypbl M- dYHKUUN).
Pekypcusi. PekypcuBHble 06bekTbl (bpakTanbl). PekypcuBHble npoueaypbl U OyHKLUN.
Mcnonb3oBaHue cTeka ans opraHMsaunmn pekypcuBHbIX BbI3OBOB.

Mcnonb3oBaHne cTaHgapTHOM  OMOBNMOTEKM  A3blka  MPOrpaMMuMpOBaHUS.
MoakntoyeHne 6GMBNMOTEK nognporpamMm CTOPOHHWUX npou3sogutTenen. MoaynbHbIN
NPUHLMN NOCTPOEHUS NPOrpamMm.

YuncneHHble meToabl. TOYHOE N NPUBNMXKEHHOE pelleHus 3agadn. YuncneHHble
MeTOAbl peLleHuUs ypaBHEHUN: MeTon nepebopa, MeToq MOMTIOBUHHOIMO OefeHus.
MpnbnmxEéHHoe BblMMCIIEHME ONTMH KPMBLIX. BblumncneHme nnowanen ovryp ¢ noOMoLLbHo
YUCNEHHbIX METOAOB (MeTon NPSIMOYrofibHUKOB, MeTo4 Tpaneuun). Nomnck makcumyma
(MUHUMYMa) PYHKLMKM OOHOM NepeMEHHON METOAOM MOSIOBUHHOIO AeSeHWS.

O6paboTka CUMBOMbHbIX  AaHHbIX. BcTtpoeHHble PYHKLMM A3blka
nporpamMmmupoBaHmss ana o06paboTkM CUMBOMbHBLIX CTPOK. ANroputMmbl 06paboTkm
CMMBOJIbHbIX CTPOK: MOACYET KONMMYecTBa MOSBNEHUA CMMBOMa B CTpoke, pasbueHune



CTPOKWU Ha crnoBa no nNpobenbHbIM CUMBOIAM, MOMCK MOACTPOKM BHYTPU AAHHOW CTPOKMW,
3aMeHa HanZeHHOW NMOACTPOKN Ha ApYryto CTPokKy. eHepaunsa Bcex CnoB B HEKOTOPOM
andasuTe, yOOBMNETBOPAOLMX 3a4aHHbIM orpaHudeHuam. NpeobpasoBaHue ymcna B
CMMBOJIbHYIO CTPOKY 1 06paTHO.

MaccuBbl M nocnegoBaTenbHOCTM  yucen. BblumncneHve  0606LWEHHBbIX
XapaKTeEPUCTUK 3fIEMEHTOB MaccvMBa WM YUCMOBOW NOCneaoBaTeribHOCTU (CyMMbI,
npousseneHnsi, cpegHero apugMeTU4eckoro, MUWHUMANbHOrO U  MaKCUMarbHOro
9NIeMEHTOB, KONMYecTBa 3fIEMEHTOB, YAOBETBOPAOLWLMX 3a4aHHOMY YCMOBUIO).
JINHenHbIN NOUCK 3a4aHHOrO 3HAa4YeHNA B MaccuBe.

CopTtupoBka oaHOMepHOro maccupa. [lpocTble MeToabl COPTUPOBKM (MeTon
ny3blpbka, MeTO4 Bblbopa, copTupoBka BcTaBkamm). CopTupoBKa crivsHuem. beicTtpas
copTnpoBka MaccmBa (anroputm QuickSort). [BOWYHbLIA MOUCK B OTCOPTUPOBAHHOM
MaccuBe.

[ByMepHble MaccuBbl (MaTpuubl). ANroputMmbl 06paboTkM AByMEPHbBIX MaCCUBOB:
3anosfiHeHne [OBYMEPHOro YMCIIOBOrO MaccvMBa MO  3afaHHbIM  fpaBuiam, MNOUCK
afieMeHTa B ABYMEPHOM MaccuBe, BblYMCIIEHWE MakcMMyma (MUHUMYMa) U CYyMMbI
3NIEMEHTOB [BYMEPHOro MaccuBa, MepecTtaHoOBKa CTPOK M CTOnbuoB [BYMEPHOro
MaccuBa.

MHdopmaLMOHHbIe TeXHoNornum

TekcTtoBbIN npoueccop. PepaktupoBaHne u  dopmatuposaHue. [lpoBepka
opcorpachmum 1 rpammaTtukn. CpeactBa noucka WM aBTO3aMEHbl B TEKCTOBOM
npoueccope. Mcnonb3osaHue ctunen. CTPYKTYpUPOBaHHbIE TEKCTOBblE [AOKYMEHTHI.
CHocku, ornasneHve. KonnektmBHaa pabota C AokyMeHTamu. WHCTpyMeHTbl
peueH3npoBaHMa B TEKCTOBbIX Mnpoueccopax. Ob6nadHble cepBucbl. [enosas
nepenucka. Pedepar. [lpaBuna UUTUPOBAHUS UCTOYHMKOB W  OPOPMNEHUS
6ubnuorpadguyecknx ccbinok. OcdopmneHne cnmcka nutepatypbl. 3HAKOMCTBO C
KOMNbIOTEPHOM  BEPCTKOM  TeKkcTa. TexHuyeckne cpeactsa BBOAA  TeEKCTa.
CneumanunsnpoBaHHble CpeaCcTBa pefakTUPOBaHMA MaTeMaTUYeCKuX TEKCTOB.

AHanu3 paHHbiX. OCHOBHble 3aJayn aHanmMsa [aHHbIX: NPOrHo3vpoBaHue,
Knaccuukauma, Knacrepmsaums, aHanna OTknoHeHnn. [llocnenoBaTenibHOCTb peLleHnsa
3ajay aHanmMsa [AaHHbIX: CcOOp NepBUYHbIX OaHHbIX, OYMCTKA W OUEHKa KayecTBa
AaHHbIX, BbIOGOP M/Unu NOCTpoeHne mogenu, npeobpasoBaHne OaHHbIX, BU3yanuaauus
AaHHbIX, MHTepnpeTaums pesynbTaToB. [porpamMMHble cpeacTBa U UHTEPHET-CEPBUCHI
ana obpaboTkn 1 npeactaBneHns AaHHbIX. bonbwmne gaHHble. MawnHHOe oByyeHue.
NHTennekTyanbHbI aHanu3 gaHHbIX.

AHann3 faHHbIX C MOMOLLBK 3MEKTPOHHbIX Tabnuuy. BblumMcneHne cymmbl,
cpegHero apudMeTU4ecKkoro, Hambonbliero (HauMeHbLUero) 3HavyeHus AuanasoHa.
BbluncneHne koadpdpuumeHTa KoppensuuuM OBYX pPSOoB  AaHHbIX.  [locTpoenwue
ctonbyaTblX, NMMHENYaATbIX U KPYroBbiXx Auarpamm. lNNoctpoeHue rpadukoB OyHKLNNA.
Moabop nuHUKM TpeHaa, pelLeHne 3agad NPoOrHO3NPOBaHMS.

UncneHHoe pelleHWe ypaBHEHMA C nomMowbk nogbopa napameTpa.
OnTumMM3aums kak MNOWUCK Haunydylero pelleHus B 3afaHHbIX ycnosusix. Llenesas
dYHKUNA, orpaHuyeHus. JlokanbHble M rnodanbHbii MUHUMYMbI LIEeNeBon (OYHKLNN.
PeweHve 3agay ontTuMmnsaunmn ¢ NOMOLLbIO 3NEKTPOHHbBIX Tabnuy,

11 KIACC

TeopeTuyeckmne oCHOBbl MHHOPMATUKKU

TeopeTnyeckme noaxodbl K OueHKe KonuyectBa UMHGopMaumn.  3akoH
agauTUBHOCTU  UHGopMauuun. dopmyna Xaptnu. WHpopmaums n  BepoATHOCTb.
®opmyna LLleHHoHa.



Anroputmbl cxatna gaHHbiX. AnroputMm RLE. Anroputm XadpdpmaHna. Anroputm
LZW. ARnropuTMmbl CXaTust AaHHbIX C NOTepsMU. YMeHblUeHne rnyObuHbl KoaupoBaHUS
uBeta. OcHoBHbIE ngeun anroputmoB cxaTtus JPEG, MP3.

CkopoCcTb  nepefayn  JaHHbIX. 3aBMCUMOCTb  BpeEMEHM nepefadm  oOT
MHpOpMaUNOHHOIO OOBbEMa [AaHHbIX M XapakKTepUCTUMK KaHana cBaAsn. [1puymHbl
BO3HMKHOBEHMWS OLLIMBOK Npu nepegadve AaHHbIx. Kogbl, no3songowme obHapyxusaTtb 1
ncnpaBnATb OWKNOKM, BO3HMKaKOWME Npy nepegayve AaHHbIX. PacctosHue XammuHra.
KogompoBaHue ¢ noBTopeHmem 6utoB. Kogbl XamMuHra.

Cuctembl. KOMMNOHEHTbI cuCTeMbl U uX B3aumogencteme. CUCTEMHbIN 3apdeKT.
YnpaBneHue kak nHopmaumoHHbin npouecc. ObpaTHas cBA3b.

Mogenn w wmopenupoBaHue. Llens mopgenupoBanus. CooTBeTcTBME MOLenn
mMoZenvpyemomMy oOOBLEKTY wunu npoueccy, uenu mogenvposaHusa. Popmanusaums
npuKnNagHbIxX 3agau.

MpeacTtaBneHne pesynbLTatoB MOAENUPOBaHMSA B BUAE, yAoOHOM Ans BOCNPUATUS
yernosekoM. ['paduyeckoe npencraBneHne AaHHbIX (CXeMbl, Tabnuubl, rpadoukn).

Mpadbl. OcHoBHble MoHATMA. Buabl rpados. OnucaHne rpadoB C MNOMOLLBHO
MaTpuL,  CMEXHOCTW, BECOBbIX  MaTpuy, CNUCKOB  CMEXHOCTU.  PelweHwne
anropuTMMYeckux 3agad, CBA3aHHbIX C aHann3om rpadoB (MOCTpOeHMe ONTUMasbHOro
nyTn Mexagy BeplmnHamu rpacdha, onpegeneHne Konmyectsa pasfiMyHbIX NyTen Mexay
BEpLUMHAMM OPUEHTUPOBAHHOIO aLMKIIMYecKoro rpada).

HepeBbs. buHapHoe paepeBo. [epeBbss noucka. Cnocobbl obxoga Aepesa.
MpenctaBneHne apumMeTUHECKUX BblpaXkeHn B Buae aepesa. [IUCKpeTHbIe Urpbl OBYX
UrpoKOB C nofiHon WHdopmauunen. [locTpoeHne pepeBa nepebopa BapuaHTOB,
onucaHue cTpaTtermm urpbl B TabnuyHon dopme. BbIMrpbilHbIE U MPOUrPbILHbIE
no3nuuun. BelnrpbllHbIE cTpaTernu.

CpenctBa ucKycCTBEHHOro WHTennekta. CepBUCbI MaLIMHHOIO nepesoda W
pacrnosHaBaHus YCTHOW peun. KorHutmBHble cepBuchbl. MaeHTudukaums m nouck
n3obpaxeHunn, pacnosHaBaHue nuuy. Camoobyyarowmecs cuctembl. VICKyCCTBEHHbIN
WHTENMNEKT B KOMMbIOTEPHbIX uUrpax. Kcnonb3oBaHMe MeTOAOB WCKYCCTBEHHOMO
WHTeNnnekTa B oOyyawwmx cuctemax. Mcnonb3oBaHMe METOAOB WCKYCCTBEHHOMO
WHTennekta B pobotoTexHuke. WHTepHeT Bewen. [lepcnektnebl pasBUTUSA
KOMMbIOTEPHbIX UHTENNEKTYarnbHbIX cucTeM. HelpoHHbIe ceTu.

AnropuTtmbl U NnporpaMmmMmupoBaHue

dopmanusauua noHaTna anroputma. MawwuHa TblopuHra Kak yHuBepcasnbHas
MoAesb BbluMcneHun. Tesnc Yépya—TbropuHra.

OueHka crnoxHoctTn BbluucneHun. Bpemsi pabotel n 06bEM UCMNONb3yeMou
namsTu, UX 3aBUCUMOCTb OT pa3mMepa UCXOOHbIX AaHHbIX. OueHka acuMMTOTUYECKOWN
CMOXHOCTU anroputMoB. ANropuUTMbl  NOAIMHOMUANBHOW  CIIOXHOCTU. [lepebopHble
anroputMmbl. [pyMepbl pasnuyHbIX anropuTMOB peLleHus O4HOW 3ajayun, KoTopble
MMEIOT PasSIMYHYHO CITOXHOCTb.

Monck npocTbiX Yncen B 3aJaHHOM Auana3oHe C MOMOLLbI0 anroputMa «peLueTo
OpartoceHar.

MHoropaspsaHble Lernble Ynucna, 3agayuv AnnmHHon apuomeTuku.

CnoBapu (accoumaTtmBHble MaccuBbl, oTobpaxkeHus). Xaw-tabnuupl. NocTpoeHue
angaBnTHO-4aCTOTHOrO CroBapsa A5 3a4aHHOro TeKCTa.

Ctekn. AHanua npaBWUbHOCTM  CKOBOYHOrO  BblpaeHus.  BblumcneHue
apndMeTUYeCcKoro BblpaxeHus, 3annmcaHHoro B NOoCTUKCHON hopme.

Ouepeaun. Vicnonb3oBaHue oyepean nsi BPEMEHHOIO XpaHEHNSA JaHHbIX.

AnroputMmbl Ha rpadpax. [locTpoeHne MUHMMANbHOro OCTOBHOMO Aepesa
B3BELLUEHHOr0 CBA3HOMO HEOPUEHTMPOBaHHOro rpadpa. KonnyectBo pasnuyHbIX MyTewn
MeXay BepLUMHaMnN OPUEHTUPOBAHHOIO aumknmyeckoro rpadpa. Anropntm enkeTpbl.



[epeBbs. Peanusauus gepeBa C MOMOLLBI CCbIIOYHbIX CTPYKTYp. [BOWYHbIE
(buHapHble) pepeBbs. [locTpoeHwe pepeBa [Ons 3a4aHHOMO  apudMETUYECKOro
BblpaxxeHus. PekypcuBHble anropuTmbl obxopa pepeBa. Mcnonb3oBaHue cTeka U
oyepean onst obxoaa aepesa.

[nHamunyeckoe nporpaMmMmuMpoBaHUE Kak METOA pelleHust 3agay C CoOXpaHeHnem
NPOMEXYTOYHbIX pe3ynbTaToB. 3ajaudn, pewaemMble C MNOMOLLBb  AUHAMUYECKOTO
NPOrpaMMnpPOBaHNS: BbIYUCIIEHME PEKYPCUBHBIX YHKUUIA, MOACHET KOonuyecTBa
BapunaHTOB, 3afa4yun oNnTUMmn3auun.

MoHATMe 06 OGBLEKTHO-OPUEHTUPOBAHHOM MporpamMmmpoBaHnn. OOBLEKTbI W
knaccbl. CBonctBa U MeToabl 006BLEKToB. OOBEKTHO-OPUEHTMPOBAHHBLIA  aHanus.
PaspaboTtka nporpamm Ha OCHOBE OOBLEKTHO-OPUEHTUPOBAHHOIO  Mnoaxoda.
MHkancynsauma, HacnegosaHue, NonnMopgusm.

Cpeobl  Obictpon paspabotkm nporpamm. [lpoekTupoBaHue wuHTepdenica
nonb3oBartens. Mcnonb3oBaHne roToBbiX YNpaBnseMblX 3N1EMEHTOB AfA NMOCTPOEHUSA
MHTepgenca.

O630p A3bIKOB NporpammMmmpoBaHns. MNoHATME 0 Napagurmax nporpamMmMpoBaHNA.

MUHdopMmauMOHHbIe TeXHONOrum

OTanbl KOMMNbIOTEPHO-MATEMATUYECKOrO MOAENMPOBAHNA: MOCTAHOBKA 3adauyu,
pa3paboTka mMoaenun, TeCTUpoBaHWE MOAESIM, KOMMbIOTEPHbLIA 3KCNEPUMEHT, aHanus
pe3ynbTaTtoB MOAENNPOBaHUS.

[uckpeTnsauuss nNpu  MateMaTM4eckoM  MOAENNPOBaHUN  HEMNpPepbIBHbIX
npoueccoB. MopgenupoBaHue aswxkeHust. MopgenupoBaHue OMOMNOrMYECKUX CUCTEM.
MaTtematnyeckme Mogenn B IKOHOMUKE. BbluMCNUTENbHbIE 3KCNEPUMEHTbI C
MOAENAMN.

O6paboTka pesynbTatoB akcnepumeHTa. MeTog HauMMeHbLUMX KBaapaToB.
OueHka 4ucnoBbIX NapameTpoB  MoAenvpyemMbix OOBEKTOB M MNPOLECCOB.
BoccTaHoBneHne 3aBnucMMOCTEN MO pesynbTaTtaM 3aKCNepuMeHTa.

BepoATHOCTHbIE Moaenu. MeToapbl MoHTe-Kapno. MMmunTaumoHHoe
mMoaenuposaHue. CucTeMbl MAaccoBOro o6cnyxmBaHms.

TabnunyHble (pensaunoHHble) 6a3sbl AaHHbIX. Tabnuua — NnpegcraBneHne cBeaeHUn
06 ogHoTunHbIX obbekTax. lNMone, 3anucb. Knoy Tabnuubl. PaboTta ¢ rotoBon Gasomn
AaHHbIX. 3anonHeHme 6asbl gaHHbIX. [Mouck, copTupoBKa M UNbTpPauMs AaHHbIX.
3anpocbl Ha BbIOOPKY AaHHbIX. 3anpocbl C napameTpamun. Bblumncngemble nonst B
3anpocax.

MHoroTabnunyHble 6asbl JaHHbIX. Tunbl cBA3en mMexagy Tabnvuamu. BHewwHuin
kntou. LlenocTHocTb 6a3bl AaHHbIX. 3anpockl K MHOroTabnmyHbiM 6a3am AaHHbIX.

WHTepHeT-npunoxeHus. NoHATME O cepBepHOW U KIIMEHTCKOW YacTdax cauTa.
TexHonorns «KNMeHT — cepBep», €€ AoCTOMHCTBA M HegocTaTkn. OcHoBbI si3bika HTML
n KackagHblx Tabnuy, ctunen (CSS). CueHapum Ha a3blike JavaScript. Popmbl Ha BeO-
CcTpaHuue.

PasmelueHne Beb-canToB. Ycnyra xocTuHra. 3arpyska annos Ha caunT.

BeBog wun300paXeHUM C UCMNONb30OBaHMEM pPasfIMYHbIX LMAEPOBLIX YCTPOWCTB
(undppoBbIX oTOANMapaTtoB W MUKPOCKOMOB, BuAEOKaMep, CKaHepoB W ApYyrux
yctponcTB). [padmueckmn pepaktop. Paspewenve. KagpupoaHue. WcnpasneHue
nepcnektusbl. [McTorpamma. Koppekunsa ypoHen, koppekuus useta. ObecusevnsaHmne
LBeTHbIX n30bpaxeHui. PeTywb. PaboTa c obnactammn. dunbTpbl.

MHorocnonHble un3obpaxeHnsa. TekctoBble cnou. Macka cnosi. KaHanbl.
CoxpaHeHne BblgeneHHon obnactu. [logrotoBka wnnlcTpaumMnm ans Beb-CanToB.
AHUMMPOBaHHbIE N306paxKeHus.



BektopHaa rpadwmka. [pumutusbl. WMN3MeHeHne  nopsigka  SNEeMEHTOB.
BoipaBHuBaHue, pacnpegenenue. [pynnupoBka. KpuBble. ®Popmatbl BEKTOPHbIX
pucyHKoB. icnonb3oBaHne KOHTYpPOB. BekTopnaauns pacTpoBbIX N306paXkeHnN.

MpUHUMNBLI NOCTPOEHUA U pedakTUPOBaHUA TPEXMepPHbIX Moaenen. CeTouHble
mopgenu. Martepuansl. MopgenupoBaHMe  UCTOYHWMKOB — OcBelleHus.  Kamepsbl.
ApontmBHble TexHornormn (3D-npuHTepsbl). MNMOHATME O BUPTyarbHOW peanbHOCTU U
AOMNOSTHEHHOW peasibHOCTMU.



MNAHVPYEMBIE PE3YJIbTATbl OCBOEHWA NMPOIrPAMMBI 11O NHO®OPMATUKE
(YTNYBIEHHbIV YPOBEHbL) HA YPOBHE CPEJHEIO OBLLEFO OBEPA30OBAHWA

JINHYHOCTHBDLIE PE3YJIbTATbI

JInyHOCTHbIE pe3ynbTaTbl OTpaXakT rOTOBHOCTb M CMOCOBHOCTL ObBy4varoLmxcs
PYKOBOLCTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEW MO3MUMEN JIMYHOCTWU, CUCTEMOW
LEHHOCTHbIX OpUWEeHTauWn, MO3UTUBHbLIX BHYTPEHHUX Yb6exaeHun, COOTBEeTCTBYHLLUX
TPaAVUMOHHBIM LLEHHOCTAM POCCUICKOro obLiecTBa, paclMpeHmne XnM3HEHHOro onbiTa u
onbiTa AOedATenbHOCTM B Mpouecce peanu3auuum cpeactsamu ydebHoro npeameTa
OCHOBHbIX HanpaBfeHW BOCNMTaTENbHOW AEATENbHOCTMW.

B pesynbTaTte uM3y4yeHUs UHPOPMATUKM Ha YpOBHe cpedHero obuiero
obpasoBaHunsa y oby4atowerocs ©Oyayt cOpMMpPOBaHbI Criegylowme fMYHOCTHbIE
pes3ynbTaThbl:

1) rpaxgaHCKoOro BOCNUTaHuA:

OCO3HaHMEe CBOWX KOHCTUTYLMOHHbIX NpaB 1 06s3aHHOCTEN, yBaXXeHWe 3aKoHa U
npaBonopsgka, cobniogeHne ocHoBononaralwmx HOPM WH(OPMALMOHHOIO npasa u
MHopMaLUNoHHOM B6e3onacHoCTY;

FOTOBHOCTb  MPOTUBOCTOATb  MAEONOMMW  SKCTPEMU3MA,  HaLMOHanuM3ma,
KCceHopobun,  OUCKpUMWMHAUMW MO couManbHbIM,  PEIUMMO3HbIM,  PacoOBbIM,
HaLUMOHanNbHbIM NpMU3Hakam B BUPTYasrlbHOM NPOCTPAHCTBE;

2) naTprMoTUYECKOro BOCNUTaHUS:

LLEHHOCTHOE OTHOLLUEHME K MCTOPUYECKOMY Hacneguio, AoctmkeHusam Poccun B
HayKe, WCKYCCTBe, TEXHOSMOrnsX, MOHMMaHWe 3HavYeHUss UH(OPMATUKM KakK Hayku B
XM3HM COBPEMEHHOro 06LecTBa;

3) AyXOBHO-HPABCTBEHHOrO BOCNUTAHUSA:

ChOPMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHUS, 3TUYECKOro NOBEAEHUS;

CMOCOBHOCTb OUEHMBaTb CUTyauuio U MNpUHMMATb OCO3HAHHbIE peLLeHus,
OPUEHTUPYSACb HA MoOparibHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTWU, B TOM 4YMCfe B CeTu
NHTepHeT;

4) 3cTEeTUYECKOro BOCNUTaHUA:

9CTeTUYECKOE OTHOLLUEHME K MUPY, BKMOYas 3CTETMKY HAyYHOrO U TEXHUYECKOro
TBOPYECTBA;

CMOCOBHOCTb BOCMpPUHMMATL pasnu4yHble BMAbl WCKYCCTBa, B TOM 4ucne
OCHOBAHHOIO Ha MCMNOMNb30BaHNN NMHPOPMALMOHHBIX TEXHONOMNIA;

5) chnsnyeckoro BoCNUTaHUA:

CcOpMMPOBAHHOCTb 340pOBOro n 6esonacHoro obpasa KU3HW, OTBETCTBEHHOMO
OTHOLLUEHWSI K CBOEMY 3[0pOBbl, B TOM 4ucCne 3a CYET cobntogeHna TpeboBaHui
GesonacHon aKkcnnyaTauunm CpeactB  WHMOPMAUMOHHBIX U KOMMYHUKALMOHHBIX
TEXHOOMUMN;

6) TpyaoBOro BocnutaHus:

rOTOBHOCTb K aKTUBHOW [OEATerbHOCTU TEXHONOrMYeckom U coumanbHOm
HanpaBfeHHOCTW, CMOCOBGHOCTb WHULMMPOBATL, MNaHMpoBaTb W CaMOCTOATENbHO
BbINOSTHATb TaKylo AEATENbHOCTb;

WHTEepec K cdepam npodeccrmoHanbHON OeATENbHOCTU, CBS3AHHbIM  C
WHOPMATUKON,  MporpaMMMpoBaHNEM U UH(POPMALMOHHBIMU  TEXHOSOMMSAMN,
OCHOBAHHbIMW Ha [JOOCTWXEHUSIX Haykm WHGopMaTUKM W HayYHO-TEXHUYECKOro
nporpecca, YMeHWe CcoBepllaTb OCO3HaHHbIM BblIbOp Oyaywen npodgeccun un
peanu3oBbiBaTb COBCTBEHHbIE XXU3HEHHbIE MNaHbl;

FOTOBHOCTb U CMNOCOBHOCTb K 06pa3oBaHunio u camoobpasoBaHUIO Ha NPOTSXKEHUN
BCEWN XN3HWY;



7) 3KONOrM4YecKoro BOCNuUTaHus:

Ooco3HaHMe rnobanbHOro xapaktepa 9Konormdecknx npobnem u nytenm ux
peLlleHns, B TOM Yucrie ¢ y4ETOM BO3MOXHOCTEN UHAPOPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHOormm;

8) LeHHOCTU Hay4yHOro No3HaHuA:

COPMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLEINO COBPEMEHHOMY YPOBHHO
pPasBUTUA HayKW, OOCTMXKEHUSIM Hay4yHO-TEXHMYECKOrO nporpecca u o6LeCTBEHHOM
NPaKTUKN, 3@ CYET MOHUMaHUS PONN MHEPOPMALMOHHBIX PecypcoB, MHPOPMaLMOHHbIX
npoueccoB N NMH(POPMALMOHHBIX TEXHOSIOMMA B YCNOBUAX LMGPOBOM TpaHcdopMaumnm
MHOMMX cbep XXM3HM COBPEMEHHOIO 00LLEeCTBa;

OCO3HaHWe UEHHOCTU HayyHOM [eATerbHOCTW, T[OTOBHOCTb OCYLUECTBSATb
NMPOEKTHYIO 1 UCCIefoBaTeNbCKYI0 AeATeNbHOCTb MHAMBUAYANbLHO U B rpynne.

B npouecce OOCTWXEHUS NMUYHOCTHBLIX pe3yrbTaTOB OCBOEHUS Mporpammbl Mo
MHpopmaTnke y 0By4aloLMXCA COBEPLUEHCTBYETCA 3MOLMOHASMBbHBLIN  UHTENMEKT,
npeanonaratowmmn cdopMmMpPOBaHHOCTb:

CaMoperynupoBaHus,  BKIHOYAlOWEro CaMOKOHTPOSlb, YMEHMe MNpUHUMaTb
OTBETCTBEHHOCTb 3@ CBOE MoBedeHue, CnocobHOCTb  aganTupoBaTbCs K
3MOLMOHAITbHBIM U3MEHEHNSAM U NPOSABIATL NMMOKOCTb, OblTb OTKPbITbIM HOBOMY;

BHYTPEHHEN MOTMBALMKM, BKOYAKOLWEN CTpeMfeHne K LOCTMXKEHUIO uenn u
ycnexy, OMTUMU3M, WHUUMATUBHOCTb, YMEHWe [eWCTBOBaTb, MCX0OA W3 CBOMX
BO3MOXHOCTEN;

aMnaTtuu, BKKOYaLWen CrnocobHOCTb MNOHUMATb 3SMOLMOHANbHOE COCTOSIHME
APYrMX, Yy4YuTbiBaTb €ro Mpu OCYLIECTBIIEHUN KOMMYHUKaUWUKW, CMOCOBHOCTb K
COYYBCTBUIO N CONEPEXNBAHUIO;

coumarnbHbIX HaBbIKOB, BKITOYAKOLWMX CMNOCOOHOCTb BbICTpaMBaTb OTHOLUEHUSA C
ApYrMMu ntoabMun, 3a60TUTLCS, NPOSABATbL UHTEPEC U paspeLlaTb KOHIUKTI.

METAMNPEOMETHbIE PE3YJIbTATbDI

B pesynbtate u3y4yeHus UWHPOPMATUKM Ha YpPOBHE cpegHero obuwero
obpasoBaHna y oby4atowlerocs 6yayt chopMupoBaHbl MeTanpeaMeTHble pesynbTaThl,
OTpa)XeHHble B YHMBeEpPCalbHbIX Y4eOHbIX OEWCTBUSIX, @ UMEHHO — Mo3HaBaTesbHble
yHMBepcarbHble y4ebHble OEeNCTBUS, KOMMYHUKATUBHbIE YHMBEpPCalibHble Y4YebHble
OENCTBUS, PErynaTMBHbIE  YHMBepcanbHble y4yebHble OEencTBUS, COBMECTHas
AEeATENbHOCTb.

MNo3HaBaTenbHbIe yHUBepcanbHbie y4ebHble AeCTBUA

1) 6a3oBble nornyeckme AenNCTBUSA:

CaMOCTOSITENBHO dhopmynumpoBaTb n aKkTyanuanpoBaTb npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

YyCTaHaBNMBaTb CYLUECTBEHHbIA MPU3HAK WM OCHOBaHMS [ANS CPaBHEHUS,
Knaccudpukaumm n 0606LeHus;

onpenensaTb LUenuM [[esaTenbHOCTW, 3agaBaTb NapameTpbl U KpUTEpUM KX
OOCTUXKEHUS;

BbISIBNSATb 3aKOHOMEPHOCTM M NPOTUBOPEYNSI B pacCMaTpMBaEMbIX SABIEHUSX;

paspabaTbiBaTb NnaH pelleHns npobnembl C y4€TOM aHanM3a MMELLMXCS
mMaTepuarnbHbIX U HeMaTepuarbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHMBATb COOTBETCTBME pPEe3yNbTaToB
Liensm, oLeHnBaTb PUCKM NOCNEACTBUNA AeATENbHOCTY;

KOOPAMHUPOBATb U BbINOMHATE PaboTy B YCNOBUAX peanbHOro, BUPTYarbHOrO U
KOMOGUHMPOBaHHOIO B3aVMOAENCTBUS;



pas3BMBaTb KpeaTUBHOE MbILLNIEHME NPU PELLEHUMN XXU3HEHHbIX Npobnem.

2) 6asoBble uccnegoBaTenbCKue AeNCTBUSA:

BNageTb HaBblkamMn y4ebHO-MccrneaoBaTenbCKOM M MPOEKTHOW LeATEeNbHOCTH,
HaBblkamMun paspelleHns Nnpobnem, CnoCOBHOCTLIO U FOTOBHOCTLIO K CAMOCTOATESNTbHOMY
NMOUCKY METOAOB peLUeHUs MPaKTUYeCKUX 3afad, NPUMEHEHUIO pasfnyHbiX MEeTOA0B
No3HaHus;

OCYLLEeCTBNATb pasfnuyHble BUObl OEATENbHOCTU MO MOSTyYEHU0 HOBOMO 3HaHWUS,
ero WHTepnpetauuu, npeobpasoBaHUIO U MNPUMEHEHUIOD B Pa3fMYHbIX  Y4eOHbIX
CUTyauusix, B TOM YMcne nNpu co3gaHnm y4ebHbIX 1 coumarnbHbIX MPOEKTOB;

dopmMmpoBaTb Hay4HbIN TUM MbILWIEHNSA, BrageTb HayyYHOW TEepPMUHOSOrneEMN,
KNtOYEBbIMU NOHATUSIMU N METOLAMMU;

CTaBuTb W dopmMynupoBatb COBCTBEHHble 3adayn B obpasoBaTefibHOM
AEATENbHOCTU U XXU3HEHHbIX CUTYaUUSsIX;

BbISABNATE  MPUYUHHO-CNEACTBEHHbIE CBA3WM W akTyanusuMpoBaTb  3ajady,
BblABUraTb rMnoTesy €€ pelleHusi, HaxoauTb apryMeHTbl ANS AoKasaTenbCTBa CBOUX
yTBEpPXAEHWI, 3aaBaTb NapaMeTpbl U KPUTEPUU PELUEHNS;

aHanuanpoBaTb NOSTyYeHHble B XO4e pelleHus 3afauun pesynbTaTbl, KpUTUYECKN
oLeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3NMPOBAaTb N3MEHEHNE B HOBbIX YCIOBUSIX;

AaBaTb OLEHKY HOBbIM CUTYaLMUSAM, OLEeHNBaTb NPUOBPETEHHDBIN ONbIT;

OCYLLEeCTBNATb LieneHanpaBneHHbIn MOUCK MepeHoca CpeactB U cnocobos
AeNcTBUs B NpodpeccuoHanbHyo cpeay;

yMeTb MEepeHOCUTb 3HaHWSA B MNO3HABaTElNbHYD W MpakTU4eckyro obnactu
XN3HeaesaATenbHOCTH;

yMeTb MHTErpupoBaTh 3HAHNSA U3 pa3HbIX 0bracTen 3HaHWN;

BblABUraTb HOBble Waew, npegnaratb OpUrMHasnbHble NOAXOAbl WM pPeLleHus,
CTaBUTb Npobnembl 1 3a4ayun, onycKaloLwme anbTePHATUBHbIE PELLEHUS.

3) paboTa ¢ nHcopmaumen:

BNageTb HaBblkaMW MNONYYEHUA WH(OPMaUUM U3 MCTOYHUKOB pPasHbIX TUMOB,
CaMOCTOATENbHO OCYLWEeCTBAATb MOUCK, aHanua, cuctemaTusauuio u uHTepnpeTauuio
NHpopMauun pasnuyHbIX BUOOB U (hOpM NpeacTaBeHus;

co3faBaTb TEKCTbI B pa3nnyHbiX popMaTax ¢ Y4ETOM Has3Ha4YeHus nHopmaumm n
Lueneson aygutopuu, Bblbrpas onTumanbHyo opMy NpeacTaBneHns n Bu3yanmsaumm;

oueHMBaTb [OOCTOBEPHOCTb, JErMTUMHOCTb WHGOpMauMmM, €€ COOTBETCTBUE
NpaBOBbIM U MOPaSIbHO-3TUYECKUM HOpMaM,;

MCNoNb30BaTb CPeACcTBa MHAOPMALUMOHHBLIX U1 KOMMYHUKALMOHHBIX TEXHOMNOMNIA B
peLIEHMN KOTHUTUBHbIX, KOMMYHUKATUBHBIX W OPraHn3aumMoHHbIX 3a4a4 ¢ cobnogeHnem
TpeboBaHUN SProHOMUKKM, TEXHUMKM ©Oe30MacHOCTU, TUMMEHBbI, pecypcocbepexeHns,
NPaBOBbIX N ATUYECKNX HOPM, HOPM MHGOPMaLMOHHOK BEe30NacHOCTY;

BNageTb HaBblkaMW pacrno3HaBaHUs M 3alWuTbl MHpopMaunn, MHPOPMaLMOHHON
6e30nacHOCTM NIMYHOCTH.

KoMMyHUKaTMBHbIe yHUBepcanbHble y4eOHble AeCTBUsA

1) obLieHue:

OCYLLECTBNATb KOMMYHMKALUKN BO BCEX CArEPaXx KU3HMU;

pacrno3HaBaTb HeBepbanbHble cpeacTtea o0OWEHWsl, MOHMMaTb  3Ha4vyeHue
coumarnbHbIX 3HAKOB, pacno3HaBaTb NPEANOCLIIKU KOHMANKTHBIX CUTYyauun n cMardatb
KOHQOINKTbI;

BnageTb pPasnnyHbIMN cnocobamu obLeHuns n B3aMMO/JEeNCTBUS,
apryMeHTMPOBaHHO BECTW Anarnor, yMeTb cMArdyaTb KOH(PIMKTHbIE CUTYaLNN;



pPa3BEPHYTO M JOMMYHO wu3raraTb CBOK TOYKY 3PEHUA C MCMNOSIb30BaHUEM
A3bIKOBbIX CPeACTB.

2) coBMeCcTHas AeATeNbHOCTb:

NOHMMATb M MWCMNOSMb30BaTb MNpenMmyLLlecTBa KOMaHAHOWM W MHAMBMAYarbHOWM
paboThl;

BblbupaTb TemMaTuUKy W MeToAbl COBMECTHbIX [OEWUCTBUA C YYETOM 06LMX
MHTEPECOB N BO3MOXXHOCTEN KaXKA0ro YrieHa KOSneKkTuBea;

npUHUMaTb uenu COBMECTHOM NEeAaATenbHOCTH, OpraHM3oBLIBaTb "
KOOpAMHMPOBATb [OEWUCTBUS MO WX OOCTWKEHWUIO: COCTaBMATb MNfaH OENCTBUN,
pacnpegensatb ponm C Y4ETOM MHEHMA y4acTHMKOB, oObcyxaaTb pesynbTaTbl
COBMECTHOWN paboThl;

oueHMBaTb KayeCTBO CBOEro BKflada M KaXaoro yyacTHMKa KoMaHabl B 06Limi
pes3ynbTaTt No pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbl, OUEHMBaTb MWAEW C MNO3ULUUM  HOBM3HDI,
OPUMMHAaNbHOCTN, NPAKTUYECKON 3HAYNMOCTMU;

OCYyLLECTBNATb NO3UTUBHOE CTpaTErMyeckoe noBeaeHne B pasnnyHbIX CUTyaumsx,
NpPosiBASATb TBOPYECTBO N BoOOOpaxeHne, 6biTb MHUUMATUBHbIM.

Pery.l'lﬂTI/IBHble YHUBepcalsibHble y‘-le6Hble aencreus

1) camoopraHusauums:

CaMOCTOATENbHO OCYLLECTBNATbL MO3HABATENbHYIO [OEATENbHOCTb, BbISABMATb
npobnemsl, CTaBuUTb U (PopMynNUpoBaTb COOCTBEHHblE 3aJaun B obpasoBaTefnbHOW
AEATENBbHOCTU U XUBHEHHbIX CUTYaUUsX;

CaMOCTOATENbHO COCTaBNATb MfaH peleHus npobnemMbl ¢ YY4ETOM MMEKLUXCA
pecypcoB, COGCTBEHHbLIX BO3MOXHOCTEN U NPEeANOYTEHUN;

AaBaTb OLEHKY HOBbIM CUTYaUUSM;

pacwmpsaTb paMkm y4ebHOro npeameTa Ha OCHOBE JIMYHbIX NPEANOYTEHUN;

Aenatb OCO3HaHHbIN BbI6OP, aprymeHTMpoBaTh ero, 6patb OTBETCTBEHHOCTb 3a
peLleHue;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

crnocobcTBoBaTh POPMUPOBAHUID U MPOSABEHUIO LUMPOKOW 3pYANLMM B pPasHbIX
obnacTtsx 3HaHuK, MNOCTOSIHHO MOBbIWATbL CBOM ObpasoBaTeSibHbIN U KYNbTYPHbIN
YPOBEHD.

2) CaMOKOHTpOnb:

AaBaTb OLEHKY HOBbIM CUTyauusaM, BHOCUTb KOPPEKTMBbI B [AEATESIbHOCTb,
oueHnBaTb COOTBETCTBUE Pe3yNbTaToB LEensMm;

BNnageTb HaBblkamMu Mo3HaBaTENIbHON pedrieKCUN Kak OCO3HAHWA CoBepLUaeMblX
AENCTBUIA N MbICIIUTENbBHbLIX NPOLECCOB, UX pPe3ynbTaToB U OCHOBAHWUW, UCMOSb30BaTb
Nprémbl pedrnekcnn ansa OueHKM cnutyauumn, Bolbopa BEPHOro peLLeHus;

OLEeHMBaTb PUCKN U CBOEBPEMEHHO NPUHMMATL PELLEHNS MO NX CHKEHUIO;

nPUHUMaTL MOTMBbI W aprymMeHTbl ApYyrux npu aHanu3e pesynbtaTtoB
AEATENbHOCTMW.

3) npuHaTua ceba n apyrux:

npuHUMaTb cebsi, NOHMMasa CBOU HEAOCTaTKN U JOCTOUHCTBA;

NPUHUMaTL MOTMBbI W aprymMeHTbl AOpYyrux npu aHanu3e pes3ynbTaTos
AEATENbHOCTMU;

npu3HaBaTb CBOE NpaBo M NpaBo APYrMX Ha OLNOKY;

pa3BuMBaTb CNOCOBHOCTb MOHUMATbL MUP C MNO3ULIMN OPYroro YenoBeka.



NMPEAMETHbIE PE3YJIbTATDI

B npouecce u3yveHus kypca umHgopmatukm yrinybnéHHoro yposHs B 10 knacce
obyyvarowmnmmca byayT AOCTUTHYTLI CrieyoLlne npeamMeTHble pesynbTaThl:

BNageHne npeacTaBneHusiMM O pPonn  MHopMauum n CBA3AHHBbIX C  HEW
npoueccoB B npupoge, TexHuke U obwecTBe, MNOHATUAMU «UHGOPMaUUS»,
«MHOPMALMOHHBIA MNPOLIECC», «CUCTEMA», «KOMMOHEHTbI CUCTEMbI», «CUCTEMHbIN
apdekT», «<MHPOpPMaLNOHHAA cUCTEMA», «CUCTEMA YyNpaBeHUs»;

BnageHne metogamm nomcka nHpopmauumn B cetm MHTepHeET, yMeHNE KpUTUYECKU
oLeHMBaTb MHOPMaLMIO, MOMYYEeHHYIO U3 ceTn NHTepHeT;

yMeHMe xapaktepnsoBaTb 60onblune JaHHbIe, MPUBOAUTL NPUMEPbLI UICTOYHMKOB UX
Nony4YeHuss U HanpasneHnsa UCMNONb30BaHUSA, YMEHUE KraccuduumpoBaTb OCHOBHbIE
3afla4v aHanmsa fdaHHbIX (NPOrHo3MpoBaHue, Knaccudgukawums, knactepmsauus, aHanus
OTKITOHEHW), NOHMMaTb NOCHeAoBaTENbHOCTb PeLUeHNs 3afad aHanu3a gaHHbIX: coop
NEePBUYHbIX AAHHbIX, OYMCTKA U OLEHKa KavyecTBa AaHHbIX, BbIGOp n/unn nocTpoeHune
mMogenn, npeobpasoBaHWe [OaHHbIX, BU3yanu3auus OaHHbIX, WHTepnpeTauus
pe3ynbTaToB,;

MOHMMaHWE  OCHOBHbIX  MPUHUMMNOB  YCTpoMCTBA U (PYHKLMOHMPOBAHUS
COBPEMEHHbIX CTaUMOHAPHbIX W MOOWNBbHBLIX KOMMBIOTEPOB, TEHAEHUWA pPas3BUTUS
KOMMbIOTEPHbIX TEXHOSOMN;

BnageHne HaBblkamMy paboTbl C OMNepaLMOHHbIMM CUCTEMAMW, OCHOBHbLIMMU
BMOaMN NporpamMmHoro obecneyeHuss onsa pelleHns y4yebHbix 3agay no BblOpaHHOWM
cneumanmsaumu;

Hanuuve npencTtaBfeHMn O KOMMbIOTEPHbIX CETAX U UX POnn B COBPEMEHHOM
Mupe, 0 6as0BbIX MPUHUMNAX OpraHu3aumm M QYHKUMOHUPOBAHUS KOMMbIOTEPHbIX
ceten, 06 oOWMX npuHUMNAX pa3paboTkm n (QYHKUMOHMPOBAHUS WHTEPHET-
NPUMNOXEHNN,

NOHMMaHWe yrpo3 UHgpopmaunoHHon 6e3onacHOCTU, UCMONb30BaHWE METOLOB U
CpedcTB MPOTMBOAEWCTBMA STUM  yrposam, cobnogeHne wmep 6esonacHocTy,
npeaoTBpallaloWnX  He3akOHHOe  pacnpoCTpaHeHWe  NepCcoHasnbHbIX  OaHHbIX,
cobniogeHne TpeboBaHM TexXHUKM ©e3onacHOCTM W TUIMMEeHbl npu  pabote C
KOMMblOTEPaMU U OPYTMMM  KOMIMOHEHTamMu LMAPOBOro OKPYXEHUs, MOHUMaHue
NpaBOBbIX OCHOB MCMOb30BaHNS KOMMbIOTEPHbIX NporpamMm, 6a3 gaHHbIX U paboThbl B
ceTn NHTepHeT;

MOHMMAHWE  OCHOBHbIX  MPUHUMNOB  OMCKPETM3auMM  pasnuyHbIX  BMAOB
WHpopmauun, ymeHve  onpegensatb  UH(POPMAUMOHHbIN  OBBbEM  TEKCTOBbIX,
rpacomyecknx n 3ByKOBbIX AaHHbIX NPW 3a4aHHbIX NapameTpax AUCKpeTU3aumm, yMeHme
onpenensiTb CPEOHIo CKOPOCTb nepefayn AaHHbIX, OLEeHVMBaTb U3MEHEHWE BPEMEHU
nepegaym npu M3MEHEHMM WHGPOPMALMOHHOTO OOBbEMA AaHHbIX W XapaKTepUCTUK
KaHana cBs3u;

yMEHME UCMNONb30BaTh MNPWU pPeLleHMN 3adady CBOMCTBA MO3MUMOHHOW 3anmcu
yucern, anropMTMa NOCTPOEHUS 3anucyn Yucna B NMO3ULUOHHOW CUCTEME CUYUCIEHUS C
3a[laHHbIM OCHOBaHWEM W MOCTPOEHUSA Ymcna Mo CTPOKe, coAaepxallen 3anucb 3Toro
yucrna B MO3MUMOHHOM CUCTEME CHUCIIEHUA C 3adaHHbIM OCHOBaHMEM, YMeEHue
BbINOSTHATL apudMeTnYecKue onepaumm B NO3NLNOHHBIX CUCTEMAX CYUCIEHNS;

YMEHME BbINOSHATL Npeobpa3oBaHnNs NOrMYECKUX BbIPaKEHUN, NCMOMb3Ys 3aKOHbI
anredpbl NOrMKN, yMEHWE CTPOUTb JIOrMYECKOE BblpaXXeHne B AN3bIOHKTUBHOW U
KOHBIOHKTUBHOW  HOpMarnbHbIX dopMax Mo 3agaHHoOM Tabnumue WCTMHHOCTW,
nccnegoBatb 00MacTb MCTUHHOCTW  BbICKa3blBaHWS, CoOOepallero nepemMeHHble,
pellaTb HECIOXHbIE JTOrMYEeCcKne ypaBHEHUSI U CUCTEMbI YPaBHEHWI;



noHumaHme 6as30BbIX anroputMoB 06paboTKM  4YMCNIOBOWM UM TEKCTOBOW
MHpopmauun (3anncb Yncen B NO3ULMOHHOM CUCTEME CUYUCIIEHMUS, HaXOXOeHMe BCeX
NPOCTbIX YMcCen B 3ajaHHOM AnanasoHe, obpaboTka MHoropaspsaHbIX LenbiX Yucen,
aHanu3 CUMBOJSIbHbBIX CTPOK W APYruX), anropuTtMOB MOUCKA W COPTUPOBKK, YMEHue
onpenensitb CNOXHOCTb M3y4yaeMbiXx B Kypce 0as0BbiX anropuTtMOB (CyMMUpOBaHWE
9M1eMEHTOB MaccuBa, COpPTMPOBKa MaccuBa, nepebopHble anropuTMbl, ABOUYHbIV
MOUCK) M NPUBOANTE NPUMEPbl HECKONbKMX anrOpuTMOB pPasHOM CrOXHOCTM Ans
peLleHna ogHOW 3aJaun;

BNageHne YyHuMBepcasnbHbIM $3bIKOM MPOrpaMMMPOBaHUS  BbICOKOTO YPOBHSA
(Python, Java, C++, C#), npeacraBneHmaMm o 6a30BbiX TMMAx OaHHbIX U CTPYKTypax
AAHHbIX, YMEHMEe WCMNOoNb30BaTb OCHOBHbIE YNPaBASAOLWME KOHCTPYKLMK, YMEHUe
OCYLLEeCTBNATb aHanu3 npeanoXeHHOW nporpamMMmbl: onpeaenaTb pesynbTtatbl paboTbl
nporpaMmbl NpU 3afaHHbIX WUCXOAHbIX AaHHbIX, ONpPenensTb, MPU KakuxX MCXOLHbIX
AaHHbIX BO3MOXHO MOSTyYEHNE YKa3aHHbIX pe3yrbTaToB, BbISBMATb AaHHblEe, KOTOpble
MOryT NPUBECTU K ownbke B paboTe nporpammbl, hOPMYNMpPOBaTb NPEeaSIoOKEHUA MO
yNy4LLEHUIO NPOrpamMMHOro Koaa;

yMEHMe  co3gaBaTb  CTPYKTYPUPOBAHHblE  TEKCTOBble  OOKYMEHTbl MU
AEMOHCTPaLMOHHbIE MaTtepuanbl C WUCNOSb30BaHMEM BO3MOXHOCTENM COBPEMEHHbIX
NpPOrpaMMHbIX CPeACTB M 06naYvHbIX CEPBUCOB;

YMEHMEe MUCNONb30BaTb ANEKTPOHHbIE Tabnuvubl AN aHanusa, NpeacTaBneHns U
006paboTkn AaHHbIX (BKNOYasi BbIYUCIIEHWE CYyMMbl, CpefHero apugMeTUYecKoro,
HanbonbLUEero 1 HaMMEeHbLLEro 3Ha4YeHUN, peLleHne ypaBHeHUI, BbIGOP ONTMManbHOro
peLueHuns, noadbop NMHUK TpeHaa, peleHre 3agay NporHo3MpoBaHNS).

B npouecce mnsyyeHus kypca nHdopmMmaTukm yrnybnéHHoro ypoHs e 11 knacce
obyuvarowmmmca 6yayT AOCTUTHYTHI criefytolime npeameTHble pesynbTaTbl:

YyMEHWE CTPOUTb HEepaBHOMEPHble KOAbl, AornycKawwme OAHO3HAYHOoe
aekoguposaHue coobuieHnn (NpeduKkcHble KoAbl), NCNOMb30BaTb NPOCTENLIME KOAbI,
KOTOpble MO3BOMNAKT OBOHapyxuBaTb M MCMPaBnATb OWWOKM Npu nepefade AaHHbIX,
CTpouTb kof, obecneuyvMBalOUn  HaMMEHbLUYHD BO3MOXHYH CPEefHI  OJIMHY
coobLeHnsa Npyu N3BECTHOM YacTOoTe CUMBOJIOB, MOSICHATb NMPUHLMMLI PaboTbl NPOCThIX
anropuMTMOB CXXaTuUs AaHHbIX;

YMEHWe pellaTtb anropuTMUyeckue 3afadn, CBA3aHHble C aHanu3oMm rpados
(3agayn NoCTpoeHns onTUMaribHOro MyTU MeXxay BeplunHamu rpada, onpeneneHus
KONMMYecTBa pasfuyHbIX NyTen Mexay BepLUMHaMU OPUEHTUPOBAHHOIO auMKINYEeCKOro
rpacpa), ymeHne mcnonb3oBaTb AEPEBbA MPU aHanm3e U NOoCTPOEeHUU KOAOB M AN
npeacTaBneHna apuPMeTUYECKUX BbIpaXEHU, NpW  peLleHnun 3agay  noucka U
COPTMPOBKM, YMEHME CTPOUTbL AEPEBO MUrpbl MO 3a4aHHOMY anroputmy, paspabartbiBaTb
1 060CHOBbBIBATb BbIUIPbLILLHYK CTPATEruIo Urpbl;

yMeHne paspabartbiBatb W peanu3oBbiBaTb B Buae nporpamm 6GasoBble
anropuTMbl, yMEHME UCMNONb30BaTh B NPOrpaMmMax JaHHbIE PasfiMyHbIX TUMOB C YYETOM
OrpaHUYeHnn Ha AManasoH MX BO3MOXHbIX 3HAYEHUN, NPUMEHATb NPU peLleHnun 3agad
CTPYKTYpPbl OaHHbIX (CNUCKW, croBapu, CTEKW, odepean, OepeBbsl), MCNONb30BaTb
GasoBble onepawmm Co CTPYKTYpaMm AaHHbIX, NPUMEHATb CTaH4AaPTHbIE N COBCTBEHHbIE
nognporpamMmmbl  Ans 06paboTkM  YUCNOBbIX OAHHBIX W CUMBOJSIbHBLIX  CTPOK,
nucnonb3oBatb nNpu paspabotke nporpamm OGUONMOTEKM noanporpamMm, 3HaTb
PYHKUNOHarbHbIE BO3MOXHOCTU MHCTPYMEHTanbHbIX CpPeacTB cpedbl pa3paboTku,
yMEHMe Mcnonb3oBaTb CpeacTBa OTNagku nporpaMmm B cpede nporpaMmMMpoBaHUs,
yMeHMe JOKYMEHTMPOBAaTb NPOrpamMmbl;

yMeHue co3faBaTb BeO-CTpaHUUbI;

BNageHne OCHOBHbIMM CBeAeHuMsiMM O Basax AaHHbIX, UX CTPYKType, cpeactBax
co3faHusa u paboTbl C HAMK, YMEHME UCMONb30BaTh TabnuyHble (pensumMoHHbIe) 6asbl



AaHHbIX (COCTaBnATb 3anpocbl B 6as3ax [aHHbIX, BbINOMHATbL COPTUPOBKY W MOWUCK
3anucen B 6ase AaHHbIX, HAMNOMHATL paspaboTaHHyto 6aldy AaHHbIX) M ChpaBOYHbIE
CUCTEMDI;

yMEHME MCMONb30BaTb KOMMbIOTEPHO-MaTeMaTU4eckne Moaenu Ansd aHanumsa
006BHEKTOB M MpoLeccoB: hOpMynMpoBaTb Leflb MOAENMPOBaHMUSA, BbIMOMHATL aHanu3
pe3ynbTaToB, MNOMYYEHHbIX B XO4E MOLENMPOBAHNS, OLEHMBATb COOTBETCTBME MOLENN
MoAenMpyemMomMy oB6BbEKTY MK npoueccy, NpeacTaBnaTb pe3ynbTaTbl MOAENNPOBAHMUS
B HArNgaHoOM BUAe;

YMEHWE  OpraHu3oBbliBaTb  JIMMHOE  WMH(OPMALMOHHOE  MNPOCTPAHCTBO C
MCMOMb30BaHMEM  pPas3fNYHbIX  CPEACTB  LUMAPOBbLIX  TEXHOMOrMK,  MOHMMaHue
BO3MOXHOCTEM  UMKPOBBLIX  CEPBMCOB  FOCYAAPCTBEHHbLIX  YCNyr,  LMU(pPOBbIX
obpasoBaTenbHbIX CEPBUCOB;

MOHMMaHME OCHOBHbIX MPUMHUMMOB pPaboTbl, BO3MOXHOCTEM W OrpaHuMYeHus
NPMMEHEHNS TEXHOMOIMMA WUCKYCCTBEHHOINO WHTENMeKTa B pasnuuHbiX obnactsx,
HanuuMe npeacTaBfeHU O Kpyre pewaemblX 3agady  MawWHHOro  oby4veHus
(pacnosHaBaHus, Knaccudukaumm u NPorHO3NMPOBaHUS) Hanudne npeactasneHnn o6
MCNOMb30BaHMM MHAOPMALMOHHBLIX TEXHOMOMMIM B pPasfnnMdHbiX MNpodeccnoHanbHbIX

chepax.



TEMATUYECKOE NMNJIIAHUPOBAHUE

10 KINACC
KonuyectBo 4yacoB OneKTPOHHbIe
HauvmeHoBaHuMe pa3genoB n TemM (uncppoBbie)
Ne n/n KoHTponbHble [pakTuyeckue
nporpamMmmbl Bcero 6 6 obpasoBaTenbHble
paboTbl paboTbl pecypeh!
Pasgen 1. LludpoBas rpaMOTHOCTb
11 KomMmnbloTep - yHuBepcansHoe 6
' YCTPOMCTBO 06pabOTKM AaHHbIX
1.2 MporpammHoe obecneveHne 6
1.3 KoMnbloTepHble ceTu 5
1.4 MHdpopmaunoHHas 6e3onacHOCTb 7 2
WTtoro no pasgeny 24
Pasgen 2. TeopeTuyeckme oCHOBbI MHDOPMaTUKKN
21 MpencraBneHue nHgopmaumm B 19 5
KoMmnbloTepe
2.2 OcHoBbI anrebpbl NOrnkx 14
2.3 KomnbloTepHasa apudpmeTunka 7
WToro no pasgeny 40
Paspen 3. AnroputMbl U nporpaMmmMmupoBaHue
3.1 BBeneHue B nporpammupoBaHue 16 0.5
3.2 BcnomoraTtenbHble anroputmel 8 2
3.3 YucneHHble meToabl 5 3
3.4 AnroputmMmbl 06paboTkn CUMBOSIbHbIX 5 1




AAHHbIX
3.5 Anroputmbl 06paboTkn MaccnBoB 10 3.5
WTtoro no pasgeny 44
Pasgen 4. UHdpopmauMOHHbIe TeEXHONOrnn
4.1 O6paboTka TEKCTOBbIX JOKYMEHTOB 6 2.5
4.2 AHann3 gaHHbIX 8 3
WTtoro no pasgeny 14
PesepBHoe Bpems 14
OBLUEE KOJIMYECTBO YACOB MO
NMPOIrPAMME 136 0 21.5
11 KNNACC
KonunyecTtBo 4acoB ONEeKTPOHHbIe
HaumeHoBaHuMe pa3genoB n Tem (uncppoBbie)
Ne n/n npOrpaMMb Beero KoHTponbHble | [lpakTnyeckue o6pazoBaTenbHbIe
paboTbl paboTbl pecypcbi
Pasgen 1. TeopeTuyeckme oCHOBbI MHPOPMATUKKN
11 NHdopmauma n nHpopmaunoHHble 10 o5
npoueccsl
1.2 MogenvnpoBaHue 8 2
Wtoro no pasgeny 18
Pasgen 2. AnropuTMbl U nporpaMmmMmupoBaHue
2.1 OnemMeHTbl Teopun anropnuTMoB 6 1
2.2 AINropUTMbI U CTPYKTYPbI AaHHbIX 28 10
23 OcCHOBbI 06BEKTHO-OPUEHTUPOBAHHOTO 16 45
nporpaMmupoBaHus
WTtoro no pasgeny 50




Pasgen 3. UHhbopmaUMOHHbIe TEXHONOrMn

31 KomMnbloTepHo-maTemMaTmnyeckoe 8 >
MoaennpoBaHue
3.2 basbl JaHHbIX 10 4
3.3 Beb-canTbl 14 4
3.4 KomnbtoTepHas rpaduvka 8 3.5
3.5 3D-mogenupoBaHue 8 3
WToro no pasgeny 48
PesepBHoe Bpems 20
OBLLEE KOJIMYECTBO YACOB MO NMPOIrPAMME 136 36.5




NnoyPO4YHOE NMNIAHUPOBAHUE

10 knacc

Ne
n/n

Tema ypoka

TpeboBaHMA TEXHUKN
6e30nacHOCTM 1 TMrMeHbl Npu
paboTe Cc KomnbloTEPaMN U
APYrMMM KOMMOHEHTaMM
LMPPOBOro OKPY>XEeHUS

MpuHUUNLI paboTbl KOMMNBLIOTEPOB
N KOMMNbIOTEPHbIX CUCTEM

KonuyecTBO YacoB

Bcero

KoHTponbHbIe
paboTbl

MpakTuyeckue
paboTbl

darta
MU3yYeHus

ONEeKTPOHHbIe
uudpoBble
obGpa3oBaTesnbHble

pecypchbl

OOMeH gaHHbIMK C MOMOLLbHO
WKH. KOHTponnepbl BHELWHUX
YCTPOWCTB

ABTOMaTMYECKOE BbIMOSHEHME
nporpaMmmbl NPOLECCOPOM

OnepaTtuBHasi, NOCTOSAHHAA U
AOJIroBpeMeHHas NamMsThb.
KoHTponnepbl BHELIHNX
ycTpoucTB. NMpamon gocTyn K
namsitu

COBpeMeHHbIe KOMMbOTEPHbIE
TEXHONOrmm

lMporpammHoe obecneveHne
KOMMNbIOTEPOB, KOMMbIOTEPHbIX
CUCTEM N MOOWIbHBIX YCTPOWUCTB




CucrtemHoe nporpaMmmHoe
obecneyeHne. OnepaunoHHble
cucTembl

Ytunutel. [lpaniBepbl yCTPOUCTB.
MapannensHoe
nporpaMmmupoBaHue

10

11

12

13

14

MHcTannauusa n genHctannauus
nporpammMHoro obecneveHus

dannosble cuctembl. [NpuHUUNLI
pa3MeLLEHNA N UMEHOBaHUSA
drannos B 40NTOBPEMEHHOM
namaTtu. LabnoHbl onsa onvcaHms
rpynn gpamnos
3akoHogaTenbcTBO Poccumckon
depnepaumm B obnactum
nporpaMmmHoro obecneveHuns n
AaHHbIX

MpuHUMNBI NOCTPOEHUS U
annapaTtHble KOMMOHEHTbI
KOMMbIOTEPHLIX ceTen. CeTeBble
NPOTOKOSbI

CeTb VHTEepHeT

15

16

PaspeneHue IP-ceTn Ha noaceTu ¢

NMOMOLLIbIO MacoK NoAceTew
CeTeBoe agMVHUCTPUPOBAHUE

17

Buabl gearensHoCTM B ceTu
NHuTtepHeT. CepBuchkl MIHTepHeTa.
"ocynapCTBEHHbIE 3MEKTPOHHbIE




cepBUChl 1 ycryru

18

19

NHpopmaumoHHasa 6e3onacHOCTb

BpenoHocHble nporpaMmHoe
obecne4veHne n metoabl 6opLOLI C
HUM

20

MpakTnyeckasa paboTta no Teme
"AHTMBMPYCHbIE NporpaMmmbl”

21

22

OpraHusaums nM4YHOro apxmea
nHdopmauun. PesepsHoe
KonuposaHwue. [NaponbHas 3awmTa
apxvmBa

LLngpoBaHne aaHHbIX

23

Anroputm wngposaHna RSA.
CTteraHorpagus

24

25

26

27

MpakTnyeckasa paboTa no teme
"lLngpposaHne aaHHbIX"

MHdopmauma, JaHHble U 3HAHUS.
MHdopmaLmoHHbIe npouecchl B
npupoae, TeExXHUKe n obuiecTtse

HenpepblBHbIE 1 ANCKPETHLIE
BEITMYMHBI U CUTHanbI.
HeobxoanmocTb aguckpeTmnsaumnm
nHdopMauumn, NnpegHasHa4eHHOM
ANA XpaHeHus, nepegaym m
06paboTkn B uMpoBbIX cUCTEMAax
[1BoMyHOE KOOMpPOBaHMeE.
PaBHOMepHbIE N HEpABHOMEPHbLIE
koabl. [lekognpoBaHue




COOOLLIEHUI, 3annUCaHHbIX C
MOMOLLbIO HEPaBHOMEPHbIX KOO0B

28

Ycnosue ®aHo. NocTpoeHune
OLHO3HA4YHO AEKOANPYEMbIX KOOOB
c nomouwbto gepesa. 'pad An. A.
MapkoBa

29

30

EOovHuubl nsmepeHunsa konmyecTtaa
nHdopmMauumn. AndaBnTHbIN
noaxon K oueHke KonmyecTsa
MHdopMauunm

Cuctembl cuncneHns

31

MepeBoa vncen n3 ogHom
CUCTEMbI CHUCIIEHUS B APYTYHO

32

33

34

ﬂ,BOI/I‘-IHaﬂ, BOCbMepun4yHasa 1
LectHaguaTtepunyHada CUctembl
cyncneHusa, CBA3b MeXxay HUMn

[1Bon4yHas, BOCbMepUn4Haa "
LecTtHaguaTtepuniHaa CUCTEMbI
cyncneHusa, CBA3b MeXxay HUMn

[1BonyHas, BOCbMepun4Haa 1

LiecCTtHaguaTtepuniHaa CUCTEMbI
cyncneHusa, CBA3b MeXxgy HUMn

35

ApndmeTnyeckne onepauyum B
NO3ULMOHHBIX CUCTEMax
CYUCIIeHNS

36

Tpovqua;l ypaBHOBELUEHHAA
cucrtema cymcneHund

37

[1BoMYHO-gecsaTUYHaA cnctema




CcHUCIeHnd

38

39

KoaunpoBaHue TekCcToB

PactpoBoe kogmpoBaHue
n3obpaxxeHnn

40

MpakTnyeckasa paboTta no Teme
"OuckpeTnsaums rpacmyeckomn
MHopmauymnmn”

41

42

43

44

LiBeToBble mogenu. BektopHoe
KoampoBaHue. Popmatbl pannos.
TpéxmepHas rpaduka.
dpakTanbHaga rpadvka
KoampoBaHue 3Byka. OueHka
MHdopMaUNoHHOro ob6bEma
3BYKOBbIX AaHHbIX NPU 3aJaHHbIX
YacToTe AUCKPETU3aUnn u
paspsagHOCTU KOANPOBaHUA

lMpakTnyeckasa paboTta no Teme
"[nckpeTnsauma 3ByKoBOM
MHdopmauunmn”

OcHoBbI anrebpbl NTIOrMKx

45

46

JTlornyeckne onepauun. Tabnuupl
WCTUHHOCTU

JTornyeckne BblpaxeHus.
JTornyeckne ToxaecTea.
[loka3aTenbCTBO JIOrMYECKNX
TOXAECTB C NOMOLLbIO Tabnumuy
NCTUHHOCTK

a7

lMpakTnyeckasa paboTta no Teme




«[MocTpoeHne 1 aHanus3 Tabnuy
WCTUHHOCTY B TaBNNYHOM
npoueccope»

48

49

50

JTornyeckne onepaumm n
onepauun Hag MHOXeCTBaMu
Jlornyeckne onepauum n
onepauun Hag MHOXeCTBaMu
3aKoHbl anredpbl NOMMKN.

OKBMBaneHTHblE Npeobpa3oBaHns
NOMNYECKNX BbIPAXKEHWNI

51

Jlornyeckune ypaBHEHNA U
CUCTEMDbI ypaBHeHI/IIZ

52

Jlornyeckne goyHKUUMN.
3aBUCUMOCTb KonnyecTsa
BO3MOXHbIX JTOrMY4ECKUX PYHKLMI
OT KONM4ecTBa apryMeHTOB.
[MoniHble CUCTEMBI NTOTNMYECKMX

dyHKUMIN

53

KaHoHuyeckne hopmbl
NOrMYECKNX BbIpaXKEeHWUN.
CoBepLueHHble AN3BIOHKTUBHbIE U
KOHBIOHKTUBHbIE HOPMarbHble
dOpMbl, anNnropuTMbl NX
NnocTpoeHna no tabnuue
NCTUHHOCTHU

54

Nornyeckne aneMeHThbl B cocTaBe
KoMMbloTepa

55

Tpurrep. Cymmarop.




MHoropaspsaHbii cymmaTtop

56

57

HOCTpoeHVIe CXeM Ha norn4yeckmnx
anemMeHTax. 3anmcb NOrmM4Yeckoro
Bblpa>xeHusd rno Nnornyeckon cxeme

MWKpOCXeMbI 1 TEXHOMOTUSA UX
npousBoacTBa

58

59

MpeacTtaBneHne Lenbix Yucen B
namsaTn KOMMbloTEpPa.
OrpaHn4eHHOCTb AMana3oHa
4yuncern Npu orpaHNYeHnUm
KonuyecTsa paspsgos.
lMepenonHeHne pa3psaHoON CETKU

be33HakoBble 1 3HaKOBblE
JaHHble. 3HaKoBbIN OUT.
[1BOUYHbI JONONHUTENbHbIN KO,
oTpuUaTeNbHbIX YNCen

60

MobuTtoBble Nornyeckme
onepaumn. Jlornyeckun,
apnMeTUYEeCKNin N LINKNUYECKNI
coBurn

61

LLingpoBaHue ¢ NoMoLLb0
nobuToBoun onepaunm
«uckntovatowee UA»

62

63

I'Ipep,CTaBneHme N XpaHeHune B
namM4AaT KOMMNblOTEPA
BelleCTBeHHbIX Yncen

BbinonHeHne onepauun ¢
BELLLECTBEHHbLIMW YMCIIaMy,




HakonneHme owmnobok npu
BbIYNCITEHUAX

MpakTnyeckasa paboTta no Teme
«W3y4eHne nopaspsagHoro

64 MaLLMHHOrO NpeacTaBneHns
uernbiX 1 BeLeCTBEHHbIX YMUCer»

65 AHanna anropMTmMoB
OTanbl peleHns 3agad Ha

66 KomnbtoTepe. MHCTpyMeHTanbHble
CpeAcTBa: TpaHCNATOp, OTNadYuK,
NPOOUNUPOBLLNK
Cpeaa nporpaMmmupoBaHus.
Komnunauusa n nHtepnpetaums

67 nporpamMmm. BupTyarnbHble
MaLnHbl. HTerpupoBaHHas
cpena paspaboTkm

68 MeTogbl OTNagku nporpaMmm

69 Tunbl NepeMeHHbIX B A3blKe
nporpaMmMnpoBaHus

70 O6paboTka uenbix yncen

71 Ob6paboTka BeLLECTBEHHbIX YNCEN

72 CnyyaiHble 1 nceBgocnyvanHble
yucna

73 BeTtBneHus. CrnoxHble ycnoBus

74 Linknel ¢ ycnosrem
Lnknbl no nepemMeHHoNn.

75 B3anmo3zameHseMoCTb pasnnyHbIX

BWOOB LMKIOB




76

O6paboTka HaTypanbHbIX Yncen ¢
NCNONb30BaHMEM LIMKINOB

77

HaxoxxgeHune Bcex NpocTbIX Ymcen
B 3a[JaHHOM AnanasoHe
MpakTnyeckasa paboTa no Teme
«PelleHne 3aga4y MeTogom
nepebopa»

0.5

78
79

MHBapuaHT umkna
[lokyMeHTUpoBaHue nporpamm

80

81

Ob6paboTka AaHHbIX, XpaHALWMXCS
B (phannax
Pa3bueHune 3agayn Ha noasagaydn

82

83

Mcnonb3oBaHue cTaHgapTHON
onbnuoTtekun A3bika
NporpaMmMmpoBaHUS.
MNopgkntovyeHne 6ubnuoTek
nognporpamMmm CTOPOHHUX
npoussoguTenen

Moagnporpammesl (Npouenypbl 1
dyHKUUN)

84

85

86

Mognporpammbl (Mpouenypbl
dYHKLMN)

MpakTnyeckasa paboTta no Teme
"PaspaboTka nognporpamm”
Pekypcusa. PekypcuBHble 06BHEKTbI
(dbpakTansl). PekypcuBHble

npoueaypbl U PYHKUNN.
Mcnonb3oBaHue cteka angd




opraHun3auunn peKypCuBHbIX
BbI3OBOB

87

88

MpakTnyeckasa paboTta no Teme
"PekypcuBHble nognporpaMmmbl”

MoaynbHbI NPUHLXN NOCTPOEHNA
nporpamm

89

YncneHHble meToabl

90

91

lMpakTnyeckasa paboTa no Teme
«4ucneHHoe pelleHve
ypaBHEHNN»

Mcnonb3oBaHne avckpeTusaumm B
BbIYMCIIUTENbHbIX 3a4a4ax

92

MpakTnyeckasa paboTa no teme
«MpnbnuxéHHoe BblunCrieHne
ANVH KPUBBIX U Nnowaaen puryp»

93

94

lMpakTnyeckas paboTa no Teme
«lMownck makcumyma (MUHUMYMa)
PYHKLNNY

O6paboTka CMMBOMbHbIX AAHHbIX.
Anroputmbl 06paboTku
CUMBOJIbHbIX CTPOK: NOOCYET
KonmyecTBa NosiBfieHU cCMMBONa
B CTpoOKe

95

Anroputmbl 06paboTku
CMMBOJIbHbIX CTPOK: pa3bueHune
CTPOKM Ha crioBa no NpobenbHbIM
CMMBOSIaMm

96

Anroputmbl 06paboTku




CUMBOJIbHbIX CTPOK: MOUCK
NOACTPOKN BHYTPU AAHHOW CTPOKMU;
3amMeHa HanaeHHOM NOLCTPOKM Ha
APYryto CTPOKY

97

MpakTnyeckasa paboTa no Teme
"ObpaboTKka CTPOK C
Ncnosib3oBaHNEM (PYHKLNN
cTaHgapTHoM 6nbnmMoTekmn s3bika
nporpaMmmupoBaHns”

98

eHepaums cnos B 3agaHHOM
andasuTte

99

100

MaccuBbl 1 nocrnegoBaTenbHOCTU
yncen. MNMpaktnyeckasa pabora no
Teme "3anonHeHne maccusa"

O606LWEHHbIE XapaKTEPUCTUKM
mMaccuBa

0.5

101

102

JInHenHbIn nonck 3agaHHOro
3Ha4YeHns1 B MaccuBe.
lMpakTnyeckasa paboTa no Teme
"IITnHenHbIN NoncK 3aJaHHOro
3Ha4yeHus B maccuee"
MpakTnyeckas paboTa no teme
"Monck MMHUManNbLHOro
(MakcMmanbHOro) anemeHTa B
4Yyncnosom maccuse"

0.5

103

CopTupoBka 0OAHOMEPHOro
maccuBa. [1poctble meTobl
copTupoBKu. NpakTnyeckas
pabota no teme "lNpocTbie

0.5




MeToAbl COPTUPOBKM Maccuea”

CopTupoBka cnusiHneM. bbicTpas
COpTMpOBKa Maccuea (anropuTtm

104 QuickSort). MNMpakTtnyeckas paboTa 1 0.5
no Teme "bbICTpas copTUpoOBKa
mMaccuea"
[1BOMYHBbIN NOUCK B

105 OTCOPTUPOBAHHOM MaccuBe. 1 05
MpakTnyeckasa paboTa no teme
"[lBOMYHLIN NOUCK"

106 [1ByMepHble MaccuBbl (MaTpuLbl) 1

107 Anroputmbel 06paboTkn maTpu, 1

108 PelwieHune 3agay aHanm3a gaHHbIX 1

109 CpepfcrBa TEKCTOBOrO npoueccopa 1

110 KomMmnbloTepHasa BEpCTKa TeKcTa 1
lMpakTnyeckasa paboTa no Teme

111 "BépcTka JOKYMEHTOB C 1 1
MaTteMmaTuyecknmm popmynamm”

112 NHCTpYMeHTbI peLeH3MpoBaHns 1

113 MpakTnyeckasa paboTa no Teme 1 1
"MHorocTpaHuyHble JOKYMEHTbI"
O6nayHble cepBuChlI.
KonnektnBHas paboTta c

114 AokyMmeHTamu. [pakTnyeckas 1 0.5
pabota no teme "KonnektnsHas
paboTta ¢ gokymeHTamn"

115 AHanu3 gaHHbIX. Bonbluve 1

AaHHble




116

MalumHHoe obyyeHne

117

118

AHanu3 AaHHbIX C MOMOLLbIO
3NEKTPOHHBIX Tabnuy

lMpakTnyeckasa paboTa no Teme
"AHann3 gaHHbIX C NOMOLLIbIO
3NEKTPOHHbIX Tabnumy"

119

120

[MocTpoeHune rpamkoB yHKLNIA.
lMpakTnyeckasa paboTa no Teme
"HarnagHoe npeacrtaBneHve
pes3ynbTaToB CTAaTUCTUYECKON
006paboTkM AaHHbLIX B BUAE
anarpamm cpeacrBammn pegakropa
AMEKTPOHHbIX Tabnuy"

JInHum Tpenpa. MNpaktnyeckas

pabota no teme "Mogdop NUHUK
TpeHga, nporHosnposaHue"

0.5

0.5

121

Monbop napameTpa.
lMpakTnyeckasa paboTta no Teme
"HncneHHoe pelleHne ypaBHEHUN
¢ nomouwbto nogbopa napametpa”

0.5

122

123

OnTMM3auma Kak nouck
HaUNy4yLIero peLleHns B
3aaHHbIX YCIOBMSIX.
MpakTnyeckasa paboTa no Teme
"PeweHne 3agad ontuMmn3auum ¢
NMOMOLLIbKO 3NTIEKTPOHHbIX Tabnuy"

Pe3epBHoe Bpem4

0.5

124

PesepBHoe Bpems




125 PesepBHoe Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHoe Bpems 1
129 PesepBHoe Bpems 1
130 Pes3epBHoOe Bpems 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

OBLLEE KONMMYECTBO YACOB IO

I'IPg-lFPAMME 136 0 215

11 KNNACC

KonunyecTtBo 4acoB ONEeKTPOHHbIe
:fn Tema ypoka Beero KoHTponbHble | [lpakTuyeckue ﬂ:;seuuﬂ ggg)a%%?ajfenbnble
paboTbl paboTbl pecypcbi
1 KonnyectBo nHdopmaumm 1
2 AnropuTMbl CXXaTuUsl AaHHbIX 1
3 Anropntm XadpdmaHa 1
MpakTnyeckas paboTta no teme
4 "CxaTme AaHHbIX C MOMOLLbHO 1 1
anroputma Xadpdpmana"

5 Anroputm LZW 1
6 ANropntMmbl CXXaTtusi AaHHbIX C 1 0.5




notepsmu. lNpakTuyeckas paboTta
no Teme "CxkaTtue AaHHbIX C
notepsamu (anropntmel JPEG,
MP3)"

7 CKopoCTb nepefayun gaHHbIX 1
8 MomexoycTon4mBble KOAbI 1
9 lMpakTnyeckasa paboTa no Teme 1
"NomexoycTon4ymeble kogbl"
Cuctembl. KOMNOHEHTbI CUCTEMBI U1
nx B3ammopenctene. CUCTeMHbIN
10 adhpekT. YnpaBneHue Kak 1
MHGOPMaLMOHHBIN NpoLiecc.
Ob6paTtHas cBs3b
11 Mogenu n mogenuposaHue 1
12 Mpadbl 1
13 PeweHune 3agay ¢ nomMoLbto 1
rpacgoB
14 HepeBbs 1
15 OcHoBbI TEOPUM UTP 1
MpakTnyeckasa paboTta no Teme
16 "lNounck BbIUIPLILIHOW cTpaTernm B 1
urpe ¢ nonHon nHgopmaumen”
17 Cpepfcrea NCKYCCTBEHHOIO 1
WHTENNeKTa
MpakTnyeckas paboTa no teme
18 "CpeacTtBa UCKYCCTBEHHOIO 1
nHTEennekra"
dopmanunsaums noHATUSA
anroputma. MawuvHa TelopuHra
19 KaK yHMBepcarbHas Moaenb 1

BblYMCNEeHUN. Tesnc Yéepua—
TblopuHra




20

MpakTnyeckasa paboTta no Teme
"CocTaBrneHune NnpocTomn
nporpamMmmbl AN MaLUWHbI
TbropnHra"

21

MawwuHa lMNocTa

22

HopmanbHble anropngmbl
MapkoBa

23

AnroputTMmnYeckn HepaspeLlunmble
3agadun. 3agadva octaHoBa.
HeB0O3MOXXHOCTb aBTOMaTUYECKOMN
OTNagkn nporpaMmm

24

CnoOXHOCTb BbIYUCIEHUN

25

Monck NnpocTbiX Yncen B 3agaHHOM
AnanasoHe C NOMOLLLI0 anroputmMa
«peLieTo dpatocdeHa»

26

MpakTnyeckasa paboTta no Teme
"lNounck npocTbIX Yncen B
3agaHHOM ananasoHe”

27

MHoropaspsaHble Lenble Yncna,
3a4a4uv ASIMHHON apnudMeTUKK

28

MpakTnyeckasa paboTta no Teme
"Peannsaums BbIMUCIIEHUN C
MHOropaspsgHbiMu ymucnamm'

29

CnoBapwu (accoumaTmBHbIE
MaccuBbl, 0TOBpaxeHus). XaLu-
Tabnuupl. MNocTpoeHne
angaBMUTHO-4aCTOTHOrO CcrioBaps
ANs 3afaHHOro TekcTa

30

MpakTnyeckas paboTa no teme
"lNocTpoeHne andgaBUTHO-
4YacTOTHOrO croeapsi Angd
3afaHHoro Tekcra"




31

AHanmu3 Tekcta Ha eCTeECTBEHHOM
A3blke. BbigeneHne
nocnenoBaTernibHOCTEN MO
wabnoHy. PerynsapHble
BblpaXeHusi. YacTOTHbIN aHanus3

32

MpakTnyeckasa paboTa no Teme
"AHanu3 TekcTta Ha eCTeCTBEHHOM
asbike"

33

CTekn. AHanu3 npaBuIbHOCTH
CKOBOYHOrO BblpaXKeHUs!

34

BbluncneHne apupmeTtmnyeckoro
BblpaXXeHUs1, 3annUcaHHoro B
nocTguKcHon oopme

35

lMpakTnyeckasa paboTa no Teme
"BbluncneHune apugpmeTn4ecKkoro
BblpaXXeHus1, 3anncaHHoro B
noctpukcHon dopme"

36

Ouepean. icnonb3oBaHue
oyepeaun Ansi BPEMEHHOro
XpaHeHUs1 aHHbIX

37

MNMpakTnyeckasa paboTa no teme
"Mcnonb3oBaHune oyepean”

38

Hepesbs. Peanusauna gepesa c
MOMOLLLbIO CCbIFNIOYHbIX CTPYKTYP.
[Bou4yHble (BUHapHbIE) AepeBbs.
MocTpoeHne gepesa Ans
3aJaHHOro apugmMeTn4eckoro
BblpaXXeHus

39

MpakTnyeckasa paboTta no Teme

"Mcnonb3oBaHue aepeBLEB AN
BblYMCNEHNS apndMETUYECKNX

BblpaXXeHnn"

40

PekypcuBHble anroputMmbl obxoaa




aepe.a. Vicnonb3oBaHue cTeka n
oyepean ons obxoga gepesa

41

PekypcuBHble anroputmbl o6xoaa
aepe.a. Vicnonb3oBaHue cTeka n
oyepean ons obxona aepesa

42

AnropuTtmsbl Ha rpadax.
lMocTpoeHne MMHUMarbHOro
OCTOBHOIO epeBa B3BELLEHHOro
CBSI3HOIO HEOPUEHTUPOBAHHOIO

rpaca

43

O6xopa rpada B rnybuny. O6xoa
rpadpa B LUMPUHY

44

KonnyecTtBO pasnuyHbIX nyTemn
Mexay BepLUMHaMm
OPUEHTMPOBAHHOIO aUUKITNYECKOrO

rpaca

45

Anroputm [enkcTpsbl.

46

MpakTnyeckasa paboTta no Teme
"BbluncneHne gnuHel Kpatyamwero
nyTn Mexay BepLuMHamm rpaga
(anroputm Oenkctpbl)"

47

Anroputm ®novga—Yoplwanna

48

3apaun, pewaemMble C NOMOLLbLO
ANHaAMMNYECKOro
nporpaMMupoOBaHUS: BblYUCIIEHNE
PEKYPCUBHBLIX OYHKLMIA

49

MpakTnyeckasa paboTa no Teme
"BbluncneHune pekypcuBHbIX
JYHKUMIM C MOMOLLbIO
ANHaMNYeCKoro
nporpamMmmupoBaHmnsa”

50

3agayun, pellaemble C NOMOLLbIO




AVHaMUYECKOro
NPOrpaMMMpPOBaHWUSE: NMOACHET
KOnM4yecTBa BapuMaHToOB

51

lMpakTnyeckasa paboTta no Teme
"NoacyYET KonNuyecTBa BapMaHToB
C NOMOLLbIO ANHAMUNYECKOTO
nporpaMmmmpoBaHns”

52

3agaun, pewaemMble C MOMOLLbIO
AONHaMMN4eCKoro
nporpaMmmMmpoBaHudA: 3agadn
onTnMmn3aumm

53

lMoHATHe o napagurmax
nporpammupoBaHus. O63op
A3bIKOB NPOrpamMMMpoOBaHns

54

MNoHATHE 00 0OBLEKTHO-
OpPUEeHTUPOBAHHOM
nporpaMmmpoBaHnm

55

O61bekTbl U Knaccbl. CBoncTBa U
MeToabl OOBbEKTOB

56

O6bEKTHO-OPUEHTUPOBAHHbIN
aHanus

57

MpakTnyeckasa paboTa no teme
"Mcnonb3oBaHme roToBbIX KIlaccoB
B nporpamme”

58

Pa3paboTka nporpamm Ha OCHOBE
06BbEKTHO-OPUEHTUPOBAHHOIO
nogxona

59

MpakTnyeckasa paboTta
"Pa3paboTka npocToun nporpamMmmbl
C MCnosib30BaHMEM knaccos"

60

WHkancynaums. lNpaktnyeckas
pabota no teme "PaspaboTtka

0.5




Knacca, Ucnosb3yroLiero
NHKancynayuwo"

61

Hacneposanue. [Monumopdnsm

62

MpakTnyeckasa paboTta no Teme
"Pa3paboTka nepapxmm knaccos"

63

Cpeabl 6bicTpon paspaboTku
nporpamm. [poekTnposaHue
NMHTepdenca nosib3oBaTesns

64

lMpoekTnpoBaHue nHTepdenca
nonb3oBaTens

65

Mcnonb3oBaHue rotoBbIX
yrnpaBnsieMblX 3N1eMEHTOB 415
nocTpoeHnsa nHTepdenca

66

lMpakTnyeckasa paboTta no Teme
"PaspaboTka nporpammsl C
rpaconyeckum nHtepdgencom”

67

M3yyeHne BTOPOro A3blka
nporpaMmMmpoBaHus

68

M3yyeHne BTOPOro A3blka
nporpaMmMupoBaHus

69

OTanbl KOMMNbIOTEPHO-
MaTeMaTn4YecKoro
MOAENMPOBaHUS

70

AunckpeTtusauunsa npm
MaTeMaTM4eckoM MoaenupoBaHum
HenpepbIBHbIX NPOLLECCOB.
MogenupoBaHue ABMXKEHUS

71

MpakTnyeckasa paboTta no Teme
"MogenupoBaHue asmxeHnsa"

72

MogenupoBaHue 61Monorn4yeckmx
cucteM. lNpaktnyeckas pabota no
Teme "MogenupoBaHue

0.5




duonornyeckux cucrtem"

73

MaTemaTtnyeckme moaenu B
3KOHOMUKE. BblumcnutenbsHble
SKCMepMMeHTbl C MOAETAMN

74

BepoaTHOCTHbLIE MOaenu.
MpakTnyeckasa paboTa no Teme
"IMnTaumoHHoe MmoaenvpoBaHue
C nomoLbo metoaa MoHTe-
Kapno"

0.5

75

KOMI'IbI-OTepHOG mMoaernnpoBsaHmne
CcucTem ynpasJieHuA

76

O6paboTka pe3ynbTaToB
3KCNepuMeHTa

77

TabnunyHble (pensiuMoHHble) 6a3bl
AaHHbIX

78

Mouck, copTuposka u hunbTpauuns
AaHHbIX. 3anpockbl Ha BbIOOPKY
AaHHbIX. 3anpochbl C
napameTtpamu. Belumcnsemole
nons B 3anpocax

79

MpakTnyeckasa paboTta no Teme
"PaboTa ¢ rotoBon 6a3on gaHHbIX"

80

MHoroTtabnunyHble 6a3bl JaHHbIX.
Tunbl cBa3en mexay Tabnuuyamu.
BHewHun kntoy. LlenocTtHoCTb
0©a3bl JaHHbIX

81

MpakTnyeckasa paboTa no Teme
"Pa3paboTka MHOrotabnuyHom
0©a3bl AaHHbIX"

82

3anpockbl K MHOroTabnIMYHbIM
©as3amM aaHHbIX

83

[MpakTnyeckasa paboTta no Teme




"3anpockl kK MHOrotabnuyHon 6ase
JaHHbIX"

84 A3blk ynpaBneHus gaHHbiMm SQL
MpakTnyeckasa paboTta no Teme

85 "YnpaBneHue gaHHbIMU C
nomMoLLbio ga3bika SQL"

86 HepensaumoHHble 6a3bl AaHHbIX.
OKCnepTHbIE CUCTEMBI

87 NHTEepHeT-NpnnoxeHus
[MoHATME O cepBepHOM N

33 KITMEHTCKOM YacTax canTa.
TexHonornsa «KNMeHT — cepBepy,
€€ NOCTOMHCTBA N HEJOCTaTKU

89 OcHoBbl a3blka HTML
MpakTnyeckasa paboTta no Teme

90 "CosgaHune TeKkcToBow Beb-
cTpaHuupl”

91 OcHoBbl a3blka HTML

92 OcHoBbl a3blka HTML
MpakTnyeckasa paboTta no Teme
"CosgaHune Beb-cTpaHuubl,

93 BKIoYaoLen MynbTMMeannHole
00BbEKTbI (PUCYHKK, 3BYKOBbIE
AaHHble, Buaeo)"
OcHoBbI kKackagHbIx Tabnuu,

94 o
ctunen (CSS)
MpakTnyeckas paboTa no teme

95 "OdopmneHne cTpaHuLbl ¢
NOMOLLbIO KackaaHbIX Tabnuy
ctunen"

96 CueHapuu Ha a3bike JavaScript

97 CueHapum Ha a3blke JavaScript




98

dopmbl Ha BeEG-CTpaHuLe

99

MpakTnyeckasa paboTa no Teme
"O6paboTka faHHbIX hopm"

100

Pa3melleHne Beb-cantoB. Ycnyra
XOCTuHra. 3arpyska ¢annos Ha
cant

101

KagpupoBanue. cnpasneHune
nepcnekTusbl. McTOorpamma.
Koppekuus ypoBHeNn, Koppekums
useta. ObecuBeymBaHne LUBETHbIX
n3obpaxeHnn

102

BBog n3obpaxeHui ¢
NCNob30BaHMEM PasfmYHbIX
LMPPOBbLIX YCTPOUCTB.
MpakTnyeckas paboTa no teme
"ObpaboTka LumMdpoBbIX

doTtorpadgumn”

0.5

103

PeTywb. PaboTta c obnactsamu.
®unbTpbl. [NpakTnyeckas paboTta
no Teme "PeTyLlb LNPPOBLIX

doTtorpadumn”

0.5

104

MHOrocnowHble n3obpaxxeHns.
TekcTtoBble crion. Macka cros.
Kananbl. CoxpaHeHune
BbleneHHomn obnactu

105

MpakTnyeckas paboTa no teme
"MHorocnonHble nsobpaxeHns"

106

MoarotoBka unncTpaunm gna
Beb-canToB. [pakTudeckas pabota
no teme "AHMMUPOBAHHbIE
n3obpaxxeHnsa"

0.5

107

BekTopHas rpaduka.
BekTtopusaumsa pactpoBbIx




n3obpaxxeHnn

MpakTnyeckasa paboTa no Teme

108 "BekTopHas rpadmka” 1
MpuHUMNBI NOCTPOEHUS N

109 pefakTUpoBaHNSA TPEXMEPHbIX 1
Moaenemn
lMpakTnyeckasa paboTa no Teme

110 "CosgaHune NpocTbIX TPEXMEPHbIX 1
mogenen”

111 CeTo4Hble mogenun. MaTtepuansol 1
MpakTnyeckasa paboTa no teme

112 "CeTO4YHbIE MOgenn" 1
MopaenupoBaHue NCTOYHUKOB

113 ocBeleHnd. Kamepbl 1

114 ‘I'_IPp::ng;xt?ﬂ paboTa no teme 1

115 ﬁgﬁﬁ:gﬁ;;le TexHonorum (3D 1
[MoHATME O BUPTYyanbHOM

116 peanbHOCTN U AONOSTHEHHOM 1
peanbHOCTH

117 PesepBHOe Bpems 1

118 Pe3epBHoe Bpem4 1

119 PesepBHoOe Bpems 1

120 PesepBHOe Bpems 1

121 Pe3epBHoe Bpem4 1

122 PesepBHoOe Bpems 1

123 PesepBHOe Bpems 1

124 Pe3epBHoe Bpem4 1

125 Pe3epBHoe Bpem4 1

126 PesepBHOe Bpems 1




127 PesepBHOe Bpemst 1
128 PesepBHoe Bpems 1
129 PesepBHoe Bpemsi 1
130 PesepBHoe Bpems 1
131 PesepBHOe Bpems 1
132 PesepBHoe Bpemsi 1
133 PesepBHoe Bpems 1
134 Pes3epBHOe Bpems 1
135 PesepBHoe Bpemsi 1
136 PesepBHoe Bpems 1
OBLEE KOJIMYECTBO YACOB IO 136 36.5

NMPOrPAMME







NMPOBEPAEMbIE HA EI3 NO UH®OPMATUKE TPEBOBAHUA K PE3YIIbTATAM
OCBOEHUA OCHOBHOU OBPA3OBATEJIbHOWU NPOIrPAMMbI CPEAHEIO
OBLLUEIro0 ObPA3OBAHUA

Kop
npoBepsieMoro
TpeboBaHuA

NMpoBepsieMble TpeboOBaHUA K NpeAMEeTHbIM pe3ynbTatam
OCBOEHUS OCHOBHOMW OOpa3oBaTesibHOW NporpaMmmMmbl cpeaHero
obuero obpasoBaHus

1.

3Hamb (noHUMams)

11

lMoHumaHue OCHOBHBbIX NPUHLNNOB yCcTponcTea "
PYHKUNOHNPOBAHMS COBPEMEHHbIX CTALMOHAPHBLIX U MOOMMABbHbBIX
KOMMbIOTEPOB; TEHAEHUUI Pa3BUTUA KOMMbIOTEPHbIX TEXHOMOIMMN;
BNnageHne HaBblkamu paboTbl C OMNepaumMoOHHbIMM CUCTEMaAMU W
OCHOBHbIMW BMAAMM NPOrpamMMHOro obecnevyeHnsa Ons pelleHus
y4ebHbIX 3aga4 no BbIOpaHHOW cneumanusaumm

1.2

Hanuune npeacraenennii o 6a30BbIX NpUHUMNAX opraHM3auun u
bYHKLUMOHMPOBAHMS KOMMNBIOTEPHbBIX CETEW

13

MOHMMaHME OCHOBHbIX MNPUHLUWNOB AUCKPETU3aUUN PasfnNYHbIX
BNAOB MHGOpMaLnK

1.4

MoHnmaHve 6a3oBbIX anropuTMoB 06pPabOTKM  YMCNOBOW U
TEKCTOBOW MHGOpMauumM (3anucb Ymcesn B MO3ULUMOHHOW CUCTEME
CUYMCNEHNS, OENUMOCTb LIENbIX YNCES; HaXOXAEeHME BCEX NPOCTbIX
yucen B 3agaHHOM [AuanasoHe; obpaboTka MHoropaspsiaHbIX
LenbIX YMcen; aHanns CUMBOSIbHbBIX CTPOK U ApYrux), anroputMoB
rnomcka n COpTUPOBKU

15

3HaHMe (YHKUMOHAamNbHbIE BO3MOXHOCTU WMHCTPYMEHTarbHbIX
cpeacTB cpedbl pa3paboTku

1.6

BnapeHne ocHOBHbIMM cBegeHMAMM O ©asax [gaHHbIX, WX
CTPYKTYpe, CPeACcTBax co3faHns U paboTbl C HUMM

1.7

MOHMMaHMe  BO3MOXHOCTEM U OrPaHMYEHUA  TEXHOMOornm
WUCKYCCTBEHHOIO MHTENSeKTa B pasnu4yHbiXx obracTtax; Hanuuve
npeacraBneHnmn 00 NCNoSib30BaHUN NHGOPMaLMOHHbIX
TEXHOJSI0rMM B pasnunyHbIX NpodyeccuoHanbHbIX cdepax

1.8

BnageHnve TeopeTUn4EeCKNM annapaTom, No3BOMAOLWMM
OCYLLECTBNATb NpeacTaBfieHne 3a4aHHOro HaTypasibHOro Yncna B
PasnNUYHbIX CUCTEMAX CUYMUCIIEHUS; BbINOMHATL NpeobpasoBaHus
NOTNMYECKUX BbIPAXKEHWI, MCMONb3ys 3aKOHbl anrebpbl NOrukuy;
onpegenaTb KpaTyalwmi MNyTb BO B3BELIEHHOM rpade w
KONM4yecTBO nNyTenM Mexay BeplwMHamMuM OpPUEHTUPOBAHHOIO
auuknunyeckoro rpada

Ymemsb

2.1

YMeHne ncrnonb3oBaTb KOMMbIOTEPHO-MaTeMaTMyeckne Moaenm
Ansi aHanu3a OOBbEKTOB M MPOLLECCOB: (QOPMynMpoBaTb LEenb
MOJENVMPOBaHWNS, BbINOMHATL aHann3 pesynbTaToB, NOMyYeHHbIX B
Xo4e MOAEenuMpoBaHWs; OUeHMBaTb aOeKBaTHOCTb  MoAenu
mMogenvpyemomy oOObekTy WM npoueccy; NpeAcTaBnisTb
pe3ynbTaTbl MOAENMPOBAHUS B HArMAAHOM Buae

2.2

YMeHue knaccuduumpoBaTbh OCHOBHbIE 3a[a4M aHanv3a AaHHbIX
(nporHo3upoBaHue, Knaccudukauums, Knactepusauusi, aHanus




OTKIMOHEHWUI); MOHUMATb MNOCNEeAOoBaTEeNbHOCTb PeELleHMs 3aaad
aHanuM3a OaHHbIX: cOOp MEPBUYHbLIX AaHHbIX, OYUCTKA M OLEeHKa
KayecTBa [faHHbIX, BbIOGOP U (MNK) NOCTPOEHWE MoAenw,
npeobpasoBaHue NaHHbIX, BM3yanu3auus NaHHbIX,
WHTepnpeTaums pesynbTaToB

2.3

YMeHvne onpegensatb  UHPOPMALMOHHBbIN  OOBEM  TEKCTOBbIX,
rpapmyecknx n 3BYKOBbIX AaHHbIX MPWU 3afaHHbIX NapameTpax
auckpetusaumn.  YMeHue onpefendtb  CPedHIo  CKOPOCTb
nepefavv [OaHHbIX, OUEeHMBaTb W3MEHEeHWe BpeMeHu nepeaayu
npy  U3MEHEHUN MHAPOPMAUMOHHOIO OObEMA  OaHHbIX U
XapaKTepPUCTUK KaHana CBs3u

2.4

YMeHne  cTpouTb  Kod, obecneuymBaloWMin  HaAMMEHbLUYHO
BO3MOXHYH CPEAHIo ANIMHY COOBLLEeHNsI MPU M3BECTHOM YacToTe
CMMBOJIOB

2.5

YMeHne ucnonb3oBatb NpUM  pelleHnun 3ajady  CBOMCTBa
NO3ULMOHHOM 3anncu 4Yucesn, anropuTMbl MOCTPOEHUS 3anucu
yncra B MNO3MUMOHHOM CUCTEME CUYUCHEHMS C  3a[aHHbIM
OCHOBaHMEM W MOCTPOEHUS Yucrna Mo CTPOKe, coAepxallen
3anncb 3TOr0 4yucna B MNO3ULUMOHHOW CUCTEME CYUUCIIEHUA C
3alaHHbIM OCHOBaHWEM; YMEHWe BbINONHATL apudmMeTndeckune
onepauuu B MO3MLMOHHbIX CUCTEMAX CYUCIIEHNS

2.6

YMeHue CTpouTb JIOrM4ecKkoe BblpaXeHue B OU3BbIOHKTMBHOW U
KOHBIOHKTUBHOW HOpMarbHbIX dopmax no 3agaHHon Tabnuue
WCTMHHOCTK; uccneposatb 065acTb MCTUHHOCTU BbICKa3blBaHMS,
cofepxallero nepemeHHble; pellatb HECIOXHble fornyeckme
ypaBHeHus

2.7

YMeHne peliaTb anropuTMUMYEecKMe 3adaudn, CBsi3aHHble C
aHanm3om rpadoB (3agayn MNOCTPOEHMSI OMTMMANbHOIO MyTy
MeXay BeplUMHaMu rpadpa, onpeaeneHns KonmyecTsa pasfnyHbIX
nyTen mexay BeplMHaMU OPUEHTUPOBAHHOIO aLMKIINYECKOro

rpaca)

2.8

YMeHne ucnonb3oBaTb AEpeBbs MpU aHanM3e M MOoCTPOeHUn
KOAOB M ANS npeacTaBreHns apndMeTUYeCcKMX BblpaXKeHUn, npu
pelleHnn 3aaay noucka U COPTUMPOBKU; YMEHME CTPOUTb AEePEBO
Urpbl N0 3a4aHHOMY anropuTMmy; paspabaTbiBaTb M 0GOCHOBbLIBATH
BbIUMPbILLHYIO CTPATErno Urpbl

2.9

YMeHVe aHanu3npoBaTb anropuTMbl C UCMONb3OBaHWEM TabnuL
TPaccuUpoBKK; onpeaenaTb 6e3 UCMnonb3oBaHUA KOMMbloTepa
pe3ynbTaThbl BbIMNOMHEHUS HECMNOXHbIX MPOrpPaMMm, BKITHOYAOLLNX
LUMKNbI, BETBMEHUA M MoAMNporpaMmMbl, NPy 3agaHHbIX UCXOAHbLIX
[AaHHbIX

2.10

YMeHue onpenensitb CrOXHOCTb M3yvaeMblX B Kypce 6a30BbIx
anropuTMOB (CyMMWpPOBaHME 3NEMEHTOB MaccuBa, COPTUPOBKa
MaccuBa, nepebopHble anropuTMbl, ABOWYHbLIA  MOWUCK) U
NPUBOAUTL NPUMEPLI HECKOSbKUX anropMTMOB PasHOW COXHOCTU
ONsa peleHnsa ogHon 3agaymn

2.11

BnageHne  yHuMBepcanbHbIM  A3bIKOM  MPOrPaMMUPOBAHUS
Bblcokoro ypoBHs (lMackanb, Python, Java, C++, C#),
npeacTaBneHnsMn O 6as3oBbIX TUMAx AaHHbIX U CTPYKTypax




AaHHbIX; YMEHWe UCMNosb30BaTb OCHOBHblE  YynpaBrsiowmne
KOHCTPYKLMKN; YMEHME OCYLLECTBNSATbL aHanu3 npeasioXkeHHOM
nporpaMmbl: onpeaensaTb pe3ynbTaTbl paboTbl NporpaMMbl Mpu
3aJaHHbIX MCXOAHbIX OaHHbIX; onpeaensiTb, NPU Kakux UCXOOHbIX
AaHHbIX  BO3MOXHO  MOflydYeHME  yKasaHHbIX  pe3ynbTaToB;
BbISIBNSATb JaHHbIE, KOTOPbIE MOTYT NMPUBECTM K OLWMbOKke B paboTe
nporpaMmbl; ¢OpMynMpoBaTh MNPeasIoXKEHUs MO  YIyYLEHMHO
NpPorpaMMHOro Koaa

2.12

YMeHve peanu3oBbiBaTb Ha BblOpaHHOM NS U3yYeHUs NA3blke
nporpaMmmupoBaHus BbICOKOro ypoBHS (lMackanb, Python, Java,
C++, C#) TtunoBble anroputMbl 06pabOTKM 4YMUCEN, YUCIOBbIX
nocrnegoBaTenlbHOCTEN W MacCUMBOB: NpeAcTaBfieHMe 4ucna B
BMae Habopa NPOCTbIX ~ COMHOXMWTENEWN; HaxoxgeHue
MakcumanbHOM (MUHMMarbHOW) UUMpPbI HaTyparbHOMo 4ucna,
3anNnMCaHHOrO B CUCTEME CYUCMEHUSS C OCHOBaHWEM, He
npesbiwarwwmm 10; BblYUCIEHNE OBOBLLEHHBLIX XapaKTepUCTUK
3N1IeMEeHTOB MaccuBa WM YMCMOBOW  MOCnefoBaTeNnbHOCTU
(cymmbl, npoun3seneHus cpegHero apudmMeTU4eCcKoro,
MWHUManbHOrO W  MaKCUMaribHOrO 3fEeMEHTOB, KOnMyecTBa
3IEMEHTOB, yOOBIETBOPSOLLMX 3ajaHHOMY YCIOBUIO);
COPTMPOBKY 93M1IEMEHTOB MaccuBa; YMEHWe UCnonb3oBaTtb B
nporpaMmmax aHHble pasfnyHbIX TUMOB C YYETOM OrpaHuyYeHun Ha
AnanasoH KX BO3MOXHbIX 3HAYeHWUW, MPUMEHSATb NPU peLleHun
3aja4y CTPYKTYpbl AaHHbIX (CMMCKW, croBapw, CTeKW, oyepeam,
AepeBbs); NPUMEHSTb cTaHAapTHble n COBCTBEHHbIE
nognporpammbl Ansi 06paboTKM YUCIOBLIX AAHHbLIX U CUMBOJIbHbIX
CTPOK; MCMnonb3oBaTb npu paspaboTke nporpamm OGUONMOTEKM
nognporpamMm; yMeHue WCnonb3oBaTb CpeacTBa  OTNaku
nporpamMm B cpege NporpaMmMMpoBaHus

2.13

YMeHue wncnonb3oBaTb 3MEKTPOHHble Tabnuubl Ang aHanuaa,
npeacraBneHns u obpaboTkm AaHHbIX  (BKMO4as  BbIOOpP
ONTUMAanNbHOrO pelleHns, nogdop NMHUK TpeHaa, peLlleHne 3agad
NMPOrHO3NPOBaHWSA); yMeHve MCMNonb30BaThb TabnumyHble
(pensiumoHHble) 6a3bl 4aHHbIX U CIPABOYHbIE CUCTEMbI

2.14

YmeHne OpraHn3oBbIBaTb nnM4yHoe NHOPMaLMOHHOE
MPOCTPAHCTBO C MCMONb30BaHNEM Pa3NnMYHbIX CPeacTB LMdPoBbIX
TEXHOMOMNIA; MOHMMaHWe BO3MOXXHOCTEN LMPPOBLIX CEPBUCOB
rocyaapCTBEHHbIX YCNyr, LMpoBbiX 06pasoBaTerbHbIX CEPBMCOB




NEPEYEHDb 3JIEMEHTOB COAOEPXXAHUA, MPOBEPAEMbBIX HA EI3 MO
MHO®OPMATUKE

Koa

MpoBepsieMbIf anNemMeHT coaepXXaHus

1

LindpoBasa rpaMoTHOCTb

11

OCHOBHble TEHAEHLMM Pa3BUTUS KOMMbIOTEPHBLIX TEXHOOMUIA.
MapannenbHble BbluMcneHust. MHOronpoueccopHble CUCTEMBI.
PacnpefenéHHble BblMUCNIUTENbHbIE CUCTEMbI M 06paboTka GonbLLMX
AaHHbIX

1.2

MpMHUMMbI NOCTPOEHUS M annapaTHble KOMMOHEHTbl KOMMbIOTEPHbIX
cetenn. CeteBble npoTtokonbl. CeTb WHTepHeT. Agpecaumnsi B CeTU
WHTepHeT. [potokonbl cteka TCP/IP. Cuctema [OOMEHHbIX WMEH.
Paspenedue IP-ceT Ha nogceTn ¢ NOMOLLbIO MacoK NOACETEN

1.3

dannosaa cuctema. [llonck B dannoson cucreme. [lpuHUMNbI
pasMeLleHna U MMeHoBaHus annoB B [ONTOBPEMEHHOMN MNaMSATMU.
LLlabnoHbl ans onucaHna rpynn dannos

1.4

CKkopocTb Mepedayn [AaHHbIX. 3aBUCMMOCTb BpEeMeHM nepegayn oT
NHOPMAaLMOHHOTO 06bEMA AaHHbIX M XapaKTEPUCTUK KaHana CBS3n

1.5

WndposaHne paHHbIX. CUMMETPUYHbIE M HECUMMETPUYHbIE LUNAPLI.
Wndopel npocton 3ameHsbl. Wngp Lesaps. Wudp BuxkeHepa. Anroputm
wngposaHna RSA

1.6

Kogbl, nossonswowme oObHapyxmBaTb W UCMPaBnaTb  OLIMOKMK,
BO3HMKaKOLWME Npu nepegavye paHHbix. PaccrtodaHne  XaMmuHra.
KogunpoBaHue ¢ nostopeHnem 6utoB. Kogbl XammuHra

TeopeTnyeckne oCHoOBbl MHOOPMATUKK

2.1

[1BonyHOe koaupoBaHue. PaBHOMepHble U HepaBHOMEPHbIE KOAbl.
[ekogmpoBaHne cOOBLLEHN, 3aMUCaHHbIX C MOMOLLLI HEPABHOMEPHbIX
kogos. Ycnosue daHo. [locTpoeHne 0gHO3HAYHO AeKoanpyeMblX KOOOB C
NnoMoLbI0 AepeBa

2.2

TeopeTuyeckne noaxoabl K oLeHKe konudectsa MHdopmauun. EguHnubl
n3MepeHnsa konuyectea MHGopmauuun. AndaBuUTHBIN NOAXO0L K OLIEHKe
KonuyecTtsa nHgpopmMaumn. 3akoH aganTUBHOCTM MHopMaunn. dopmyna
Xaptnu. Mugopmaumsa n BeposaTHocTb. Popmyna LLleHHOHa

2.3

Cuctembl cuncneHuns. PasBépHyTas 3anucb LUenbiX U OApOobHbIX Yncen B
NO3ULMOHHOW cucteme cyucneHus. CBoncTBa MO3ULMOHHOMN 3anucu
yucna: KonmyectBo uudcdp B 3anucu, MpuUsHaKk AenMMOoCTM 4Yucna Ha
OCHOBaHME CUCTEMbI cHUCNeHUs. ANropuTM nepesBoda Lenoro Yucrna ms
P-M4HOM cCUCTEMbI CcUYMCNEHNA B OECATUYHYK. ANroputM nepesoda
KOHEeYHOW P-nyHOW Opobu B AecsaATUYHY. ANropuTM nepeBoga LEenoro
yucna w3 [OecCATUYHOM CUCTeMbl cuucneHms B P-udHyto. [lepeBop
KOHEYHOWN AecATUYHOW Apobu B P-u4yHyto. [1BOMYHas, BOCbMEpUYHasa U
wecTHaguaTepuyHaa CUCTEMbl CYUCNEHUHA, CBA3b MeXdy HUMMW.
ApndmeTtndeckne onepayumm B NO3NLMOHHbBIX CUCTEMAX CHMUCIIEHUS

2.4

Tpovquaﬂ ypaBHOBELLIEHHAaA cucrema CHUCIIEHUA. [1BONYHO-AecATNYHas
cucrtema cHncrneHuna

2.5

KoauposaHne TtekctoB. KogupoBka ASCIl. OgHobGanTHble KOOWUPOBKW.
CranpapTt UNICODE. KoaovpoBka UTF-8. OnpepeneHve
MHOPMaLMOHHOITO 0O bEMAa TEKCTOBbLIX COODLLIEHNI




2.6

KogupoBaHne wn3obpaxeHunn. OueHka WHGOPMaAUMOHHOIO 0b6bEMa
rpaduyecknx [AaHHbIX NpUM  3adaHHbIX  paspelweHun u  rmybuHe
KoanpoBaHusa uBeTa. LiBetoBble mogenun. KoamposaHue 3Byka. OueHka
NHOPMALMOHHOTO O00bEMa 3BYKOBbIX [aHHbIX NpU 3adaHHbIX YacToTe
ANCKPeTU3aLnn N paspsagHoOCTM KOOMPOBaHNSA

2.7

Anrebpa norvku. MNMoHATHE BbiCKka3biBaHMsA. BbickasbiBaTenbHble hOpMbl
(npeaukaTtbl). KBaHTOpbI CyLLLECTBOBAHNSA N BCEOOLLHOCTM.

INornyeckne onepauunun. Tabnuubl UCTUHHOCTU. JlorMyeckne BblpaXXeHUs.
Jlormyeckne ToxpectBa. Jlormyeckne onepauuu U onepauun Hapg
MHOXeCTBaMu.

3akoHbl anredpbl NOMMKN. OKBMBANeEHTHblE Npeobpa3oBaHMs NOrMYECKNX
BblpaXXeHui. Jlorndeckmne ypaBHEHMS U CUCTEMbI YPaBHEHUM.

INornyeckune pyHKUMN. 3aBUCMMOCTb KONMYECTBa BO3MOXHbIX JTOrMYe CKMX
OYHKUMIA OT KONM4YeCcTBa apryMeHTOB.

KaHOHW4Yeckne hopMbl NTOrMYECKUX BblpaXKeHUn

2.8

COBepUJeHHbIe ON3BIOHKTUBHbIE KOHBIOHKTMBHbIE HOpPpMarlibHble CbOprI,
aJITTOPUTMbI X NOCTPOEHUA MO Tabnmue NCTUHHOCTU

2.9

Jlornyeckne anemeHTbl B cocTaBe KomnbtoTepa. Tpurrep. Cymmarop.
MHoropaspsgHbin - cymmatop. [locTpoeHne cxemM Ha  Norm4yeckux
afieMeHTax no  3afjaHHOMY  JIOTMYEeCKOMY  BblpaXeHuto.  3anucb
NOrMYECKOro BblpaXXeHUs No NIOrMYeCcKom cxeme

2.10

Mogenu wn wmopgenupoBaHue. Llenn mogenupoBaHus. AQekBaTHOCTb
MoAdenu wmopenupyemomMmy obbekty wunu npoueccy. dopmanusauus
NpUKNagHbIX 3agau.
MpenctaBneHne pesynbTaToB MOLENUPOBaHWA B Buae, yaobHOM Ans
BOCNpUATUS YernoBekoM. [pacmyeckoe npeacraBneHne gaHHbIX (CXembl,
Tabnuubl, rpacukm).

2.11

MpeacTtaBneHune uenbix Ynucen B NamaTn Komnototepa. OrpaHNYeHHOCTb
AnanasoHa 4ucen  nNpU  OrpaHUYEHUM  KonuyecTBa  paspsios.
lMepenonHeHne paspsgHon ceTkn. bes3sHakoBble M 3HAKOBble AaHHbIE.
3HakoBbIN 6UT. [IBONYHbBIN AONOSTHUTENBHbIA KOO OTPpULATESbHbLIX YNCETT.
MobuTtoBble norudeckne onepauuun. Jlormyeckmn, apumeTmyeckun u
umknmyeckmn casurn. LndposaHne ¢ nomolublo NobuToBOW onepauuu
«uckntovatowee NA»

2.12

I'Ipep,CTaBneHme BelleCTBEeHHbIX 4ucen B NaMATU KOMIMbiOTEpa.
3Havawas YyacTb n nopAaaokK 4ucna. [lnanasoH 3Ha4YeHuin BeLLEeCTBEHHbIX
yuycernl. I'Ipo6neMb| XpaHeHnAa BeLweCTBEHHbIX 4ucesl, CcBA3aHHble C
orpaHnyeHmem Konu4yecrtBa pa3pAanos. BbinonHeHune OﬂepaLlI/IIZ C
BELLLECTBEHHbLIMW YMCIIaMK, HaKoMNeHmMe owmnbokK Nnpn BblMUCITEHNAX

2.13

Npadbl. OcHoBHble noHATUA. Buabl rpados. OnucaHme rpacoB C
NOMOLLbI0 MaTpuLl, CMEXHOCTW, BECOBbIX MaTpuL, CMUCKOB CMEXHOCTMU.
PeweHne anroputMmnyeckux 3agad, CBA3aHHbIX C aHanu3om rpados
(nocTpoeHne onTMmanbHOrO NyTM  Mexay BeplwuHamu  rpada,
ornpefeneHve Konuyectsa pasfuyHbIX NyTen Mexay BepLlunHamu
OPUEHTUPOBAHHOIO aUUKINYECKOro rpaga)

2.14

[epeBbs. BuHapHoe pepeBo. [epeBbsi noucka. Cnocobbl ob6xona
Aepesa. [peacrasneHve apudmMeTUYEeCKNX BblpaXXeHUn B BUOEe Aepesa.
Mcnonb3oBaHne rpacdhoB U OEpeBbLEB MNPU  ONMMCaHUM OOBLEKTOB U
NpoLEeCCOB OKpYXaroLlero Mmpa




2.15

[AnckpeTHble urpbl ABYX UIPOKOB C MOSTHOM UHopMaLumen. NocTpoeHne
AepeBa nepebopa BapuaHTOB, OnNucaHuWe cTpaTerMn urpbl B Tabnn4Hom
dopme. BbIMrpbillHbIE M NPOUrpbIWHbBIE  NO3UUUK.  BbIUrpbIwHbIE
cTpartermm

2.16

CpefncrBa MCKYCCTBEHHOro uMHTennekra. WpgeHTudukaums u  Nouck
n3obpaxeHun, pacnosHaBaHuMe nmu. Wcnonb3oBaHne  MeTOAOB
WCKYCCTBEHHOIO MHTenNnekra B oby4varwmx cuctemax. Vcnonb3oBaHue
METOLAOB WCKYCCTBEHHOrO MWHTennekra B poboToTexHuke. WHTepHeT
Bewen. HeMpoHHble ceTu

AJ'IFOpI/ITMbI 1 nporpammMmmpoBaHue

3.1

dopmanusaums  noHsTUs  anroputMa. MawuHa  ThlopyHra  Kak
YHMBepcanbHasi Mogesnb BblYMCIIEHWIA

3.2

OueHka CcnoXxHOCTM  BbluMcrieHMn. Bpema pabotel M 0O6BLEM
NCNosib3yemMon namsaTn, UX 3aBUCMMOCTb OT pasMepa UCXOOHbIX AAHHbIX.
OueHka acMMNTOTUYECKOW  CHOXHOCTM  anropuTtMoB.  ANropuTMbl
NOSIMHOMMANbHOMW  CcnoXxHocTu. [lepebopHble anroputmbl.  [MNpumepsi
pasfuyHbIX anropuTMOB peLUeHUss OAHOW 3ajayu, KOTopble WUMET
PasnUYHYI CITOXXHOCTb

3.3

OnpepeneHve  BO3MOXHbIX  pe3ynbTaToB  paboTbl  NPOCTEMLLINX
anropuTMOB  YMNpaBfeHUs  UCMOSHUTENSIMU U BbIMUCIIUTENbHbIX
anroputmoB. OnpefeneHne UCXOOHbIX AaHHbIX, MPU KOTOPbIX anropuTm
MOXeT faaTb Tpebyembli pesynbTat

3.4

Anroputmbl  06pabOTKM  HaTypamnbHbIX  4YUCen,  3anuMcaHHbIX B
NO3NLUMOHHBIX CUCTEMAxX CcuYucneHus: pasbueHve 3anucn uucna Ha
oTAenbHble UMdPbl, HaxoXOeHne CyMMmbl WM npousBeaeHus uudp,
HaxoXaeHne MakcumarnbHON (MMHMManbHOW) uMdpbl.

MpeoctaBneHne 4yucna B BuAae Habopa NPOCTbIX COMHOXUTENEWN.
Anroputm ObICTPOro BO3BeAeHMst B CTeneHb. [Monck npocTbix 4ucen B
3a[jlaHHOM AnanasoHe C NOMOLLbIO anroputma «peLueto dpaTocdeHa»

3.5

MHoropaspsaHble Lenble Ynucna, 3agadvun AnvMHHou apnudmMeTrkm

3.6

Asbik nporpammupoBanus (Mackanb, Python, Java, C++, C#). Tunbl
AAHHbIX: LIeNOYUCHEHHbIE, BELLECTBEHHbIE, CUMBOJSIbHbIE, JOrMYecKume.
BetBnenus. CnoxHble ycnosus. LUwuknbl ¢ ycnosmem. Uwuknbl no
nepemMeHHoON.

O6paboTka OaHHbIX, XpaHawuxcs B annax. TekCToBble M ABOUYHLIE
Gannbl. dannosble nepemeHHble (dannoBble ykasatenu). YteHue us
danna. 3anucek B hawn.

PasbueHne 3apgaunm Ha nopsagaydn. [lognporpammbl (Npouedypbl U
dyHKUMUN).

Mcnonb3oBaHue ctaHgapTHOM BUBMOTEKM s3blka NPOrpaMMMpPOBaHUS

3.7

Pekypcusi. PekypcuBHble npoueaypbl U yHKUMK. Micnonb3oBaHue cTeka
Ansi OpraHn3aunn pekypCrBHbIX BbI3OBOB

3.8

UncneHHble MeToabl. ToyHOE U NpPUBNMKEHHOE peLlleHus 3agaydn.
UncneHHoe pelleHne ypaBHEHMM C nNomolblo nopgbopa napameTpa.
UncneHHble MeToAdbl pelleHus ypaBHeHun: meton nepebopa, meToq
NonoBMHHOIrO aenenus. [MpubnmxkEHHoe BbIYUCIIEHME ANUH  KPUBBIX.
Bbluncnexne nnowagen pmryp ¢ NOMOLLbI YMCIIEHHLIX METOA0B (MEeTos,
NPSIMOYrofibHUKOB, MeTon Tpaneuuin). lMonck makcumyma (MUHMMYyMa)
JOYHKUMM O4HOWN NepeMeHHON METOAOM MOSIOBUHHOIO AereHns




3.9

O6paboTka CUMBOSIbHbIX [OaHHbIX. BCTpoeHHble (PyHKUMM  A3bika
nporpammMmpoBaHusa ansi ob6paboTkMm CUMMBOSbHBLIX CTPOK. ANrOpUTMbI
06paboTKn CUMBOSbHBLIX CTPOK: MOACYHET KOMMYecTBa NOSBMEHUN
CMMBONa B CTpoke, pas3bueHme CTPOKM Ha croBa Mo NpobesibHbIM
CMMBOSaM, NOUCK MNOACTPOKM BHYTPU AAHHOW CTPOKW, 3aMeHa HanaeHHON
MOACTPOKM Ha ApYrywo CTpoKy. [eHepaumsi BCex CIOB B HEKOTOPOM
andgasuTe, yAOBMETBOPSAHOLLNX 3a[aHHbIM OrpaHUYEHMUAM.
[MpeobpasoBaHue Yncna B CUMBOJSIbHYH CTPOKY U 06paTHO

3.10

MaccuBbl M nocnegoBaTeNbHOCTM Yucen. BblumcneHne 00600 EHHBbIX
XapakTepUcTuk 3f1IEMEHTOB Maccusa nnm 4YMCOBOM
nocrnenoBaTenbHOCTH (cymmbl, npoun3BeneHns, cpegHero
apnPMeTUYEeCKoro, MWHMUMANbHOMO W  MaKCMMasfbHOMO 3f1IEMEHTOB,
KONMMYecTBa 9NIEMEHTOB, YAOBMETBOPSAKOLWMX 3a4aHHOMY YCIIOBUIO).
JInHenHbIN NONCK 3a4aHHOro 3Ha4YeHUss B MaccmBe. AnroputMbl paboThl C
afleMeHTaMM MaccMBa C  OAHOKpaTHbIM  MPOCMOTPOM  MaccuBea.
CopTnpoBka ogHoOMepHoro maccuBa. [lpocTble MeToabl COPTUPOBKM
(meToa nysblpbka, MeToq Bblbopa, copTupoBka BcTaBkamu). CopTMpoBKa
cnuaHueM. bebicTpas copTupoBka wmaccuBa (anroputm  QuickSort).
[1BOMYHbIA MOUCK B OTCOPTUPOBAHHOM MaccuBe

3.11

[ByMepHble MaccuBbl (Matpuubl). AnropuTMbl 06paboTkn ABYMEPHbIX
MacCCUBOB: 3arnofiHeHNe ABYMEPHOro YMCMOBOro MaccmBa No 3adaHHbIM
npasusiam, MOWUCK 9femMeHTa B [ABYMEPHOM MacCuBe, BblYUCIEHNE
MakcuMmyma (MUHMMYMA) MU CYMMbl 3fIEMEHTOB [BYMEPHOro MaccuBa,
nepecTaHoBKa CTPOK 1 CTONOLIOB ABYMEPHOro Maccusa

3.12

CnoBapu (accoumatmBHble MacCuBbl, OTOOpaeHus). Xaw-Tabnuubl.
MocTpoeHne andaBMTHO-4aCTOTHOMO CrioBaps AN 3a4aHHOro TekcTa

3.13

Ctekn. AHanu3 npaBUbHOCTM CKOBOYHOro BblpaXeHusi. Bbluncnenue
apnPMETUYECKOrO BbIpaXXeHUs!, 3anMcaHHOro B NOCTUKCHOW oopme.
Ouepean. Nicnonb3oBaHne oyepeaun Ansi BPEMEHHOIO XpaHEHNA OaHHbIX

3.14

Anroputmbl Ha rpadpax. locTpoeHne MMHUMarbHOro OCTOBHOIMO AepeBa
B3BELLUEHHOrO0 CBA3HOIO0 HEOpUEeHTUpoBaHHOro rpadga. Konuyectso
pasnUYHbIX nyTen Mexay BepLUMHaAMM OPUEHTUPOBAHHOIO
aumknunyeckoro rpadgpa. Anropntm JenkcTpbl

3.15

HepeBbsi. Peanusauma pepeBa C MOMOLLBK CCbITOYHBIX CTPYKTYP.
[BonyHble (GuHapHble) aepesbs. MocTpoeHve gepeBa Ans 3agaHHOro
apudMeTU4eCcKoro BblpaXkeHusl. PekypcuBHble anroputmbl  0bxoaa
Aepesa. cnonb3oBaHue cTeka 1 odepeam ans obxona gepesa

3.16

[vHammnyeckoe nporpaMMMpoBaHME KakK METO pelleHust 3agad C
COXpPaHEHMEM MPOMEXYTOYHbIX pe3ynbTaTtoB. 3agaudn, pellaemble C
NOMOLLbIO ANHaMMNYECKOro nporpaMmMmpoBaHnS: BblYMCMEHNE
PEKYPCUBHbBIX (DYHKLUMA, MOACYET KONMyecTBa BapwaHTOB, 3ajayn
onTuMm3aumm

3.17

MoHAaTHe 06 06 bEKTHO-OPMEHTMPOBAHHOM NporpammMmpoBaHun. O6bekTbI
n knaccol. CBoncTtBa U Metoabl 06bEKTOB. OGBHEKTHO-OPUEHTUPOBAHHbIN
aHanus. PaspaboTka nporpamMmMm Ha OCHOBE 0OBLEKTHO-OPUEHTUPOBAHHOIO
noaxoga. NHkancynaumsa, HacnegosaHue, NosiuMopgnam

MHdopMaLNOHHbIE TEXHOSOMNMN

4.1

AHanun3 gaHHbIX. OCHOBHbIE 3a4a4vn aHanu3a gaHHbIX: MPOrHO3MpPOBaHKE,
Krnaccudukaums, Krnactepusaums, aHanus OTKIMOHEHUHN.




MocnepooBaTenbHOCTb  peLleHUs  3afjad  aHanu3a  gaHHbix:  cbop
NepPBUYHbIX JAHHbIX, O4YMCTKA N OLEHKa KavyecTBa AaHHbIX, BbIOOP 1 (unn)
NnocTpoeHne mogenu, npeobpasoBaHne AaHHbIX, BU3yanusaunsa OaHHbIX,
NHTepnpeTaumsa pesynbtatoB. [lporpammHble cpeactBa U VHTepHeT-
cepBuchbl Ana obpaboTkn n npeacraBneHns gaHHbIX. bonbluve gaHHble.
MalunHHoe obyyeHune

4.2

AHann3 JaHHbIX C NOMOLLBIO 3MNEKTPOHHbIX Tabnuu. BeluMcneHne cymmel,
cpeaHero apudmeTndeckoro, Hambornblwero (HavMMeHbLUEero) 3HaveHus
AvanasoHa. BbluucneHne kKoapduumeHTa Koppensaumm OByX psaoB
AaHHbIX. [locTpoeHne ctonbuyatbiX, IMHENYATBIX U KPYrOBbIX Anarpamm.
MocTpoeHne rpacumkoB dyHKUMA. [Mogbop nNMHUKM TpeHaa, peLueHune
3agady nporHos3npoBaHud. PelleHne 3agjady onTuMM3auun € MOMOLLBHO
3MEKTPOHHLIX Tabnuy

4.3

Adunckpetnsaumsa npu matemMaTUYECKOM MOLENMPOBAHUN HENPEPbIBHbIX
npoLieccos. MogenupoBaHue OBWXKEHUA. MogenupoBaHue
Guonormyecknx cucteMm. MaTtemaTudeckne Mogenn B SKOHOMMUKE.
BbluncnutenbHble akcnepumeHTbl ¢ mogenamu. ObpaboTka pesynbTaToB
akcnepumeHta. MeTton HaumeHbwmnx kBagpatoB. OueHka YMCMOBbIX
napameTpoB Moenvpyemblx o6bEKTOB M npoueccoB. BocctaHoBneHue
3aBUCMMOCTEN N0 pe3ynbTaTtaM 3KCNnepuMeHTa

4.4

BepoatHocTHble Mogenn. Metogbl MoHTe-Kaprno.  WmutauyuoHHoe
mogenupoBaHne. CUCTeMbl MAacCoBOro 00CNyXMBaHUS

4.5

TabnuyHble (pensumoHHble) 6asbl AaHHbIX. Tabnuua — npeactaBneHue
cBegeHun ob oaHOTUNHbLIX obbekTtax. [lone, 3anucb. Kntoy Tadnuubl.
PaboTta c rotoBon 6a3on AaHHbIX. 3anonHeHune 0asbl AaHHbIX. [1ounck,
COpTUPOBKA M unbTpaumsa OaHHbIX. 3anpocbl Ha BbIOOPKY OaHHbLIX.
3anpockl ¢ napameTpamn. Beluncnsemsie nonsi B 3anpocax.
MHorotabnunuyHble 6a3bl OaHHbIX. Twunbl CBA3erM Mexay Tabnuuamu.
BHewHnn  kno4d.  LlenoctHocTb  6Gasbl gaHHbIX.  3anpocbl K
MHOroTabnmnyHbiM 6a3am gaHHbIX

4.6

TekcToBbIM Npoueccop. Cpeacrea noucka M aBTO3aMeHbl B TEKCTOBOM
npoueccope. CTPyKTypMpOBaHHbIE TEKCTOBbIE AOKYMEHTbl. CHOCKM,
ornasnenune. [lpaBMna UNTUPOBAHUS WUCTOYHUKOB W OOPMIIEHUS
Bmbnuorpadmyeckmx cCbinok
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