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NMOACHUTEJIbHAA 3AMNMUCKA

Mporpamma no uHgopmaTuke (yrnyOnéHHbIM YypOBEHb) Ha YPOBHE CpeaHero
obuiero obpasoBaHus paspabotaHa Ha ocHoBe TpeboBaHUIN K pesynbTaTaM OCBOEHMS
OCHOBHOM  obpasoBaTenbHOW  nporpaMmmbl  cpegHero  obuwero  obpasoBaHus,
npeacraeneHHbix B ®rOC COO, a Takke denepansHon paboyen nporpaMmmbl
BOCMUTaHMS.

Mporpamma no mHdopmaTuke AaéT npeactaBneHne o uensx, obuwen crtparernm
oby4yeHuns, BoCNMTaHMA M pas3BuUTUS oby4vatomxca cpencTBaMmy ydyebHoOro npeameta
«MHopmaTurka» Ha yrnybrnéHHoM ypoBHe, ycTaHaBnuBaeT oba3atenbHoe npegMeTHoe
cogepxaHue, npegycMaTpuBaeT ero CTpyKTypMpoBaHue no pasgenam n Temam Kypca,
onpefensieT pacnpegeneHve ero no knaccam (rogam usyyvyeHus), Oaét npumepHoe
pacnpegeneHme y4ebHbIX YacoB Mo TeMaTUYeCcKMM pasgenam Kypca n pekoMeHayemyro
(NpuMepHy) nocnefoBaTeNnbHOCTb WX U3YYEHUA C  YYETOM  MeXnpeaMETHbIX U
BHYTPUNPEAMETHbIX CBSA3EN, NOrMKK y4ebHOro npouecca, BO3pacTHbIX 0COBeHHoCTeNn
obyvatomxca.

Mporpamma no uHdopmaTUKe onpefensieT KOSIMYeCTBEHHbIE WU KayeCTBEHHble
XapaKTepUCTMKN y4ebHOro Matepuana ang Kaxgoro roga usydeHusi, B TOM Yucne ans
coepxaTefnibHOro HamnosIHEHUS Pa3HOro BuMAaa KOHTPOMs (MPOMEXYTOYHOM aTTecTtauuun
oby4arolmnxcs, BCEPOCCUNCKMX MNPOBEPOYHbIX paboT, rocyaapCTBEHHOW WTOrOBOM
attectauyum). [lporpamma no WHgopmMaTUKke ABNAETCS OCHOBOM s COCTaBfieHMS
aBTOPCKMX YYeBHbIX nporpamMm Uu Y4eBHMKOB, MNOYPOYHOrO MIaHMPOBaHUA Kypca
yunTenem.

MHdpopmaTrka B cpegHem obuiem obpa3oBaHUN OTpaxKaeT:

CYLLIHOCTb MHGPOPMATUKMN KaK HayYHOW ANCLMMINHBI, N3yyarLen 3akOHOMEPHOCTH
NPOTEKAHUA W BO3MOXHOCTM aBToOMaTM3auun WHAPOPMALMOHHBIX MNPOLECcCoB B
pasfiMyHbIX cUcTeMax;

OCHOBHblE obnactu NPUMEHeHNs NHopMaTUKMK, npexae BCEro
MHOPMALNOHHbIE TEXHOMOMK, YpaBrneHne u counanbHyo cdepy;

MeXANCUNNITMHAPHbIN Xapakrtep NHdOpPMaTUKN n NHGOPMaLIMOHHOMN
AEeATESNTbHOCTMW.

Kypc wuHdopmatTvkm [nsi ypoBHSA cpegHero obuwero obpasoBaHus SABNASETCH
3aBepllalowMm  aTarnoM HenpepbiBHOM MNOArOTOBKM  obydvarwmxca B obnactu
UHpopMaTUKM U MHAPOPMALMOHHO-KOMMYHUKALNOHHbBIX TEXHOMOMMN, onupaeTca Ha
cogepxaHve Kypca WHGOPMATUKN YPOBHSA OCHOBHOro obuiero obpas3oBaHUs M OMbIT
NMOCTOAHHOrO NPUMEHEHUs WMH(OPMALNOHHO-KOMMYHUKALMOHHBIX TEXHOMNOrnn, Aaét
TeopeTn4eckoe OCMbICIIEHNE, UHTepnpeTaumio n obobLLeHne aToro onbiTa.

PesynbTatel  yrnybnéHHOro - ypoBHA  uM3ydeHMa  yyebHoro  npegmeta
«MH(popmMaTrka» OpuUeHTUPOBaHbl Ha NofyvYeHne KOMNETEHTHOCTEN NS NocneayoLwen
npodeccnoHanbHOM AEATENBHOCTM Kak B pamMKax AaHHOW NpegMeTHon obnacTtu, Tak u
B CMEXHbIX C Hen obnacTtax. OHu BKMoYaloT B cebs:

OBflafieHne KNIYEBLIMU NMOHATUSIMU U 3aKOHOMEPHOCTAMM, HA KOTOPbIX CTPOUTCS
AaHHasa npegmeTHass obnacTb, pacno3HaBaHWE COOTBETCTBYIOLWIMX UM MNPU3HAKOB W
B3aMMOCBA3€N, CNOCOOHOCTb AEMOHCTPMPOBaTb pasfnU4YHble NOAXOAbl K U3YYEHUHO
ABMIEHWI, XapaKTepHbIX 4SS M3y4aemon npeameTHon obnactu;

yMeHue pellatb TUNOBble NPakTU4ecKne 1 TeopeTuyeckme 3agadvn, xapakTepHble
OS5 ICNONb30BaHNA METOA0B N MHCTPYMEHTapUsa SaHHOM npeamMeTHon obnacTy;

Hanuyve nNpeacTaBfieHUn O JaHHOW NpeaMeTHOM obnacTu Kak LenocTHOM Teopumn
(COBOKYMNHOCTM TEOPUIN), OCHOBHbLIX CBA3SIX CO CMEXHbIMU 0BnacTsiMmn 3HaHUN.

B pamkax yrnybnéHHoro ypoBHsI u3ydeHus wHdopmaTukm obecnednBaeTca
ueneHanpaBfneHHas MNOAroToBka obyyarwwmxcsa K MNpoJosmkeHuto obpasoBaHusa B



opraHu3saumsax npodeCccnoHanbHOro obpasoBaHus no cneymanbHOCTAM,
HenocpeacTBEHHO CBA3aHHbLIM C UUPPOBLIMU TEXHOMNOMNSAMU, TaKUM Kak nporpammMmHas
NHXEeHepnsa, WHOopMaLMoHHaa 6e30MacHOCTb, WHM(OPMAUUOHHBIE CUCTEMbI W
TEXHOMNOrMn, MOBUMbHbIE CUCTEMBI U CETU, BonbluMe aHHble U MAalUMHHOE OByyeHwue,
NPOMbILUSIEHHbIA  MHTEPHET  Bellenl, WCKYCCTBEHHbIN  WHTENNeKT, TeXHONornm
GecnpoBogHon  cBA3W,  POBOTOTEXHWKA,  KBAHTOBblE  TEXHOSMOMMKW,  CUCTEMBI
pacrnpeieniéHHOro peecTpa, TEXHOOrM1M BUPTYyaribHON U AOMNOSTHEHHOW peasibHOCTEN.

OcHoBHas Lenb nayyeHus yyebHoro npeameta «MHGopmaTukay Ha yrnybnéHHom
ypoBHe cpegHero obuwiero obpasoBaHna — obecneyeHwe p[anbHenwero pasBuTUSA
MHPOPMALMNOHHBIX KOMNEeTeHUMI obydatoLerocs, ero roTOBHOCTU K XU3HU B YCIOBUAX
pas3BMBaloLLEroCs MHPOPMaUMOHHOIO obLliecTBa M BO3pacTaloLEeNn KOHKYPEHUUM Ha
pblHKe Tpyda. B cBssn ¢ atum udyyvyeHune uHgopmatmkm B 10—11 knaccax OOSMKHO
obecneunTb:

COPMUPOBAHHOCTb  MMPOBO33pPEHUS, OCHOBAHHOMO Ha MOHMMaHuM  ponwn
NHOPMATUKN, MHPOPMALNOHHBLIX U KOMMYHUKALMOHHbLIX TEXHONOIMMA B COBPEMEHHOM
obLiecTBe;

COOPMUPOBAHHOCTb OCHOB JTOrMYECKOro N anropuTMUYECKOTO MbILLSTEHWS;

C(hOpMUPOBAHHOCTL YMEHUN pasnuyatb @akTbl W  OLEHKW, CpaBHUBATb
OLleHOYHbIE BbIBOAbIl, BUAETb NX CBA3b C KPUTEPUSAMU OLEHMBAHUS U CBA3b KPUTEPUEB C
onpeaenéHHon CUCTEMOM LEHHOCTEN, MPOBEPsSTb Ha [OCTOBEPHOCTb M o0b6obwaTtb
NHopMaLnIo;

chopMnpPOBaAHHOCTb MNpeLCTaBNeHUn O BINAHUN NHAPOPMALMOHHBLIX TEXHOSOMMN
Ha >M3Hb YenoBeka B o6LWecTBe, MOHMMaHWE CouManbHOro, 39KOHOMWYECKOTO,
NONMUTUYECKOro,  KySNbTYPHOro,  IOPUANYECKOro, MNPUPOOHOr0,  3ProHOMUYECKOrO,
MeANLMHCKOro N (Pn3N0STIOrM4eCcKoro KOHTEKCTOB MHPOPMALIMOHHBIX TEXHONOMNM;

NPUHATME NPaBOBbIX M 3TUYECKMX acneKkToB MHAOPMALMOHHBIX TEXHOSOrMHM,
OCO3HaHWe OTBETCTBEHHOCTWU JIIOAEN, BOBMEYEHHBIX B CO3[4aHME WU UCMOSib30BaHue
NHGOPMAaLMOHHBIX CUCTEM, pacrnpocTpaHeHne NHopMaLunu;

co3daHue YyCcrnoBuW [Afs pasBUTUS HaBbIKOB Y4eOHOW, MNPOEKTHOW, Hay4yHO-
nccnenoBaTenbCKOM U TBOPYECKOM [OeATeNbHOCTW, MoTuBaumm obydarowmxcs K
CaMopa3BUTUIO.

B copepxaHun y4debHoro npegmeta «WMHdopmaTukay BblOENAOTCA YeTbipe
TemaTuyeckux pasgena.

Pasgen «UucgpoBas rpamoTHOCTb» NOCBAWEH BOMpOCaM  YCTPOMCTBA
KOMNbIOTEPOB U OPYrMX 9NEMEHTOB LMMPOBOro OKPYXXEHUS, BKNHYas KOMMNbIOTEPHbIE
CeTu, UCNONb30BaHUIO CPeACTB OnepauuoHHON cuctembl, pabote B cetn NHTepHeT u
NCMNONb30BaHMIO NHTEPHET-CEPBUCOB, MH(POPMAaLIMOHHON 6e30NacHOCTM.

Pasgen «TeopeTnyeckne OCHOBblI WHGOpMaTUKU» BKNOYaeT B cebs
NOHATUNHBIN annapaT MHOPMaTKKK, BOMPOCHI KOOMPOBaHUS NH(OpMaLNN, U3MEPEHUS
MH(POPMALUMNOHHOIO 00BbEMAa [aHHbIX, OCHOBbl anredpbl NIOMMKM U KOMMBbIOTEPHOIO
MOAENMPOBaHUS.

Pasgen «Anroputmbl M nporpaMmMmupoBaHue» HarnpasfeH Ha pasBuTue
anropuTMMUYECKOro MbILSIEHUS, pa3paboTKy anropMTMOB W OLIEHKY WX CIOXHOCTH,
dopMupoBaHME HaBbLIKOB peanu3auun nporpaMMm Ha fA3blkax MNpPOorpaMmMuMpoBaHUS
BbICOKOIO YPOBHSI.

Pasgen «MHdOpMaLMOHHbIE TEXHOMOrMU» MOCBSLEH BOMNPOCaM NPUMEHEHUA
NHPOPMALMOHHBLIX  TEXHOSOMMIA, peariM3oBaHHbIX B MPUKNagHbIX  MPOrpamMMHbIX
npoaykTax W WHTepHeT-cepBuMcax, B TOM 4ucrne B 3ajadyax aHanuMsa OaHHbIX,
MCNONb30BaHMID 0a3 JaHHbIX W 3NEKTPOHHbIX Tabnuy Ans peleHna npuknagHbixX
3agau.



B npuBegéHHOM panee copepxaHuum ydyebHoro npegmeta «UHopmaTuka»
KYPCUBOM BblAereHbl AOMOMHUTENbHbIE TeMbl, KOTOpble He BXOAAT B 0bs3aTeribHyHo
nporpammy o0OyyYeHusa, HO MOryT ObiTb npeanoXeHbl ANs U3YyYeHUs OTAENbHbIM
MOTMBMPOBAHHbLIM U CMNOCOBHBLIM OBy4YatroLMMCS.

YrnybnéHHoli  ypOBEHb  U3Yy4YeHWs  UHOPMATUKM  peKkoMmeHayeTcs  Ons
TEXHOMNOrMYeckoro NpoduIis, OPUEHTUPOBAHHOIO Ha UHXEHEPHYIO U MHOPMALMOHHYHO
cdepbl AeaTenbHOCTU. YrnybnéHHbIn ypoBEHb N3yveHns nHdopmMaTtmkn obecneymnsaer:
NoAroToBKy OOy4YaloLMXCS, OPUEHTUPOBAHHLIX Ha cneywanbHOCTM B obractu
NHPOPMALMOHHBIX TEXHONOMMIN N UHXEHEPHbIE CNEeUManbHOCTU, y4acTne B NPOEKTHOM 1
nccnenoBaTenbCKOM OeATENbHOCTU, CBA3AHHOW C COBPEMEHHbIMW HanpaBreHUs MU
oTpacnn MH(OPMaLMOHHO-KOMMYHUKALMOHHBLIX TEXHOMOMMA, MNOArOTOBKY K y4acTUIO B
onuMmnunagax u caave EamHoro rocyaapCTtBeHHOro ak3ameHa rno MHopMaTuKe.

MocnenoBaTenNbHOCTb M3Yy4YeHUA TEM B Npeeniax ogHoro roga obyyeHus Moxet
ObITb M3MEHEHa MO YCMOTPEHWUIO YYMTENs npu nogrotoeke paboyen nporpammbl U
MOYPOYHOrO NSIaHMPOBAHKSI.

O6Lee 4ncno 4acoB, PEKOMEHOOBaHHbIX AN U3ydeHus uHpopmaTtukm — 272
yaca: B 11 knacce — 136 4acoB (4 4aca B Hegento).



COOEPXAHUE OBYYEHUA
10 KNNACC

LndpoBas rpamMmoTHOCTb

TpeboBaHust TEXHUKN BE30MacHOCTU N TMIMEHbl Npu paboTe ¢ KOMMbITEPAMU U
APYTMMUN KOMNOHEHTaMUN LNAPOBOrO OKPYXKEHMS.

MpuHUUNbI PaboTbl KOMMBIOTEPOB M KOMMLIOTEPHLIX CUCTEM. ApXUTEKTypa (POH
HenmaHa. ABTOMaTudeckoe BbIMOSHEHWE MporpamMmbl npoueccopoM. OnepaTuBHas,
NOCTOAHHAss W JonroBpemMeHHas namsatb. O6MeH [aHHbIMW C  MOMOLLBIO  LUVH.
KoHTponnepb! BHELWHNX YCTPOUCTB. [psimon JOCTyN K NamMsTy.

OcCHOBHblE TeHOEHUMN pasBUTUA KOMMbIOTEPHbIX TexHonornn. MNapannenbHble
BbluncreHms. MHoronpoueccopHble cuctembl. CynepkomnbioTepbl. PacnpeaenéHHbie
BblYMCNUTENBHbIE CUCTEMbI M 0BpaboTka Bonblumx AaHHbIX. MobunbHble LMdpoBbIE
ycTpoWCTBA M UX PpoOfb B KOMMYHMKauusx. BCTpoeHHble  KOMMbHOTEPSI.
MukpokoHTponnepbl. Po6oTn3npoBaHHbIE NPON3BOACTBA.

lMporpammHoe obecnedyeHne KOMMbOTEPOB W KOMMBKOTEPHBIX cucTeM. Buabl
nporpaMmmHoro obecrneyeHmss U KUX HasHadeHne. OcobGeHHOCTU NPOrpamMMHOro
obecnevyeHns MobunbHbIX YCTPONCTB. NMapannensHoe nporpammupoBaHue. CuctemHoe
nporpammHoe obecneyeHne. OnepaumoHHble CcUcTeMbl. YTunutbl. [panBepsbl
yCcTponcTB. MIHCTannaumna n genHctannsauma nporpammMHoro obecneyeHus.

dannosble cuctembl. [NpuHUUNBLI pasMeLlleHnss U MMEHOBaHUS annos B
ponrospeMeHHon namsaTtu. LWabnoHbl ana onncaHus rpynn pannos.

lMporpammHoe obecnedeHue. JlnueHanpoBaHme nporpaMMHoro obecneveHuss u
UMdgpoBbLIX pecypcoB. [lponpueTapHoe U cBoboAHOEe nporpaMmHoe obecnedeHue.
Kommepyeckoe U HeKOMMep4ecKoe MWCMonb3oBaHWe MporpaMMHOro obecrneyeHns u
ungpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBNMBaeMasd 3aKoHO4ATesNIbCTBOM
Poccuinckon  depepauum 3a  HenpaBOMEPHOE  WUCMOSIb30BaHWE  MPOrpaMMHOro
obecneveHnsa n LMpPOBLIX PECYPCOB.

MpuHUMMBLI NOCTPOEHUST U annapaTHble KOMMOHEHTbl KOMMbIOTEPHbBIX CETEN.
CeTeBble npoTokosnbl. CeTb MHTepHeT. Agpecauus B ceTn VIHTepHeT. [poTokonbl cTeka
TCP/IP. Cuctema oOMEHHbIX MMEH.

Pasgenenne |P-cetm Ha nogcetu € nomowibld Macok noaceten. CeTteBoe
agMuHucTpupoBaHue. [lonyyeHne p[aHHbIX O CEeTeBbIX HacTpoMKax KOMMbloTepa.
[MpoBepka Hanuunsa cea3u ¢ yarnom cetn. OnpegeneHne mapLipyTa ABMXKEHUS NakeToB.

Buobl  peatenbHOCTU B ceTn NHTepHeT. CepBuchl NHTepHeTa.
"eonHOpMaLNOHHbIE CcUCTEMBl. [€0NnoKauuoHHbIE CEPBUCHI pearibHOro BpPEMEHM
(Hanpumep, nokaums MOOWMbHBLIX TenedgoHOB, oOnpeaeneHne  3arpy>KeHHOCTU
aBToMarucTpanen), UHTEPHET-TOProens, 6poHMpoBaHNe BUNETOB Y FOCTUHULL.

locyoapCTBEHHblE 9NEKTPOHHble cepBuCbl M ycnyrkn. CouunanbHble cetTn —
opraHuMsauuns KONMeKTUBHOMO B3aMMOAENCTBUS M obMeHa AaHHbIMU. CeTeBOW ITUKET:
npaeBuna nosefeHus B knbepnpocTtpaHcTBe. [Mpobnema nognvHHOCTM MNONYyYEeHHOM
nHdopmauunn. OTKpbITble 06pa3oBaTenbHbIE PECYPCHI.

TexHoreHHble U1 3KOHOMWYEeCKMe Yrposbl, CBs3aHHble C WUCMONb30BaHWEM
NHPOPMALMOHHO-KOMMYHUKALUMOHHBLIX ~ TexHonornn. O6wue npobnembl  3auTbl
nHpopmauun n nHpopmaumoHHon 6esonacHocTn. Cpeacrea 3awwmThl MHpOpMauun B
KOMMblOTEPaX, KOMMbIOTEPHbLIX CETAX WM aBTOMATU3MPOBAHHLIX MHGOPMAaLUMOHHbIX
cuctemax. [paBoBoe obecnevyeHne NHPoOpMaUMOHHON 6Ge30MacHOCTMW.

MpepoTBpalleHne HeCaHKLMOHNPOBAHHOIO aoctyna K NNYHON
KOH(pnaeHumMansHon uH@OpMaLmMM, XpaHALWENCa Ha nepcoHanbHOM KOMMbITEpE,
MOBUNbHBIX ycTponcTBax. BpepoHocHoe nporpammHoe obecnedyeHne u crnocobbl



G6opbbbl C HUMM. AHTMBUPYCHble nporpammbl. OpraHusaumsa §nUMYHOTO  apxmBa
nHopmauumn. PesepBHoe konupoBaHue. [NaponbHas 3awmra apxmea.

WndpoBaHne gaHHbIX. CUMMETPUYHbIE U HECUMMETPUYHbIE Wndpsbl. Wndpbl
npocTton 3ameHsbl. LUndp Liesaps. Wndp BuxkeHepa. Anroputm windgposaHusa RSA.

TeopeTuyeckne oCHoBbl MHHPOPMATUKKU

MHdopmauna, paHHble n 3HaHuA. MHMopMauuoHHbIE npouecchl B npupoae,
TexHuKe 1 obLiecTse.

HenpepbiBHble M OUCKPETHble BenuuMHbl U curHanbl. HeobxogmMmocTb
anckpetusaumm  MHopmaumu, npefHasHayeHHoOW AN XpaHeHus, nepejayn u
06paboTkn B UMGPOBLIX CUCTEMAX.

[BonyHoe  kogupoBaHwe. PaBHOMepHble U HepaBHOMEpPHble  KOAbI.
[ekognpoBaHue COOBLEHNA, 3anuUcaHHbIX C MOMOLLBD HepaBHOMEPHbLIX KOAOB.
Ycnosue ®aHo. NocTtpoeHre ogHO3HAYHO OeKoAMpYEMbIX KOOOB C NMOMOLLBI AepeBa.
EovHuubl namepeHus kKonmyectsa WHgopmaumn. AndasBuUTHBIM MOAXO4 K OUEeHKe
KonuyecTtsa MHopmauuu.

Cuctembl cuucneHusi. PasBépHyTas 3anucb uenbiX UM ApobHbIX 4ucen B
NO3NLMOHHOM cucTemMe cuncneHns. CBoncTea NO3NLUMOHHOM 3anncu Yucna: Konm4yecTso
uncp B 3anucu, MNpu3Hak OenMMOCTW 4Yucfla Ha OCHOBaHWE CUCTEMbl CYUCHEHWUS.
Anroputm nepesoa LENoro yucna m3 P-m4yHOM CUCTEMbI CHUCIIEHUS B OECATUYHYIO.
AnropuTm nepesoga KoHeyHon P-myHon gpobu B gecatuyHyto. AnropuTMm nepesoga
Lernoro yucna M3 OecsTUY4HOM CUCTEMbI cuucrieHns B P-udHyto. [lepeBos KOHEYHOW
pecatnyHon Apobu B P-myHyro. [BOMYHAA, BOCbMepUYHas W LWecTHaguaTepudHas
CUCTEMbI CYMCNEHUS, CBA3b MeXay HUMU. ApupmeTmyeckme onepaumm B NO3ULMOHHBIX
cucTemMax cuyucneHus. TpoudHas ypaBHOBELLEHHas cuctema cuucrneHus. [BounyHo-
AECATUYHAsA cMCTeEMa CHUCTIEHNS.

KoanposaHue TekctoB. Kogmposka ASCIl. OgHobGanTHble kogupoBkn. CtaHgapT
UNICODE. Kogupoeka UTF-8. OnpeneneHne MHoOpMaLNOHHOIO OO6bEMa TEKCTOBbIX
COOOLLIEHUN.

KoavpoBaHune nsobpaxeHun. OueHka MHPOPMaLMOHHOIO 06bEMa rpadpnyeckmx
AaHHbIX NPW 3adaHHbIX paspeweHnn n rmybuHe koauMpoBaHus uUBeTa. LiBeToBble
mopenu. BektopHoe kogupoBaHue. dopmaTbl rpaduyeckux dannos. TpéxmepHas
rpacdovka. PpakranbHas rpaduka.

KoauposaHue 3Byka. OueHka MHOPMaLNOHHOMO 06bEMa 3BYKOBbIX AAHHbLIX Mpu
3a[laHHbIX YacToTe AuckpeTusaunm n paspsiaHOCTN KOANPOBAHUS.

Anrebpa noruku. T[loHATME BbICKa3biBaHWA. BbickasbiBaTesibHble  OPMb
(npeaukaTtbl). KBaHTOpbI CyLLECTBOBAHNSA 1N BCEOOLLIHOCTM.

Jlornyeckne onepauun. Tabnuubl WCTUHHOCTU. JlornMyeckne BbIpaXKeHUS.
Jlornyeckue ToxXpectBa. [lokasaTenbCTBO IOrMYECKMX TOXAECTB C MOMOLLBI Tabnuuy
NUCTUHHOCTW. Jlornyeckme onepauumn n onepaummn Hag MHOXeCTBaMM.

3akoHbl anrebpbl  NOrMKW. OKBMBANEHTHble nNpeobpas3oBaHNA  NIOrMYECKUX
BblpaXXeHun. Jlornyeckme ypaBHEeHUS U CUCTEMbI YPaBHEHUM.

INornyeckne yHKUUKN. 3aBUCUMOCTb KONMYECTBA BO3MOXHbIX FOrMYeCcKUX
OYHKUMI OT KonmnyecTsa aprymeHToB. [onHble cucTembl Norm4ecknx QyHKUUN.

KaHoHnuyeckne bopMbl nornyeckmx BolpaxxeHnn. CoBepLlueHHble AN3bIOHKTUBHbIE
N KOHBIOHKTUBHbIE HOpPMarsbHble (POPMbI, anroOpUTMbl MX MOCTPOEHUS Mo Tabnvue
NUCTUHHOCTW.

Jlornyeckne oanemeHTbl B cocTaBe KommnbioTepa. Tpurrep. Cymmatop.
MHoropaspsaHbii  cymmaTop. [locTpoeHMe cxeM Ha NnorMyeckux aSnemMeHtax nmno
3alaHHOMY JTOrM4eCKOMY BblpaXXeHUH0. 3anuck NIOMMYECKOro BblPaXXeHUsi MO JIOrMYeckomn
cxeme.



MpenctaBneHne uUenbix 4ucen B nNaMsaTM  KomnbtoTepa. OrpaHMY4eHHOCTb
AnanasoHa yucen npu orpaHNyYeHnn KonmyecTea paspsaoB. NepenonHeHne paspagHon
ceTkun. bessHakoBble 1 3HaKoBble AaHHbIe. 3HAKOBbIN OUT. [IBOMYHbIN 4OMOMHUTENBHbIV
KOA4 oTpuuaTenbHbIX Yncern.

MobutoBble nornyeckne onepaumn. Jlormdecknin, apudMeTUYECKUn  1”
uuknmyeckm casurn. LndgposaHme ¢ nomoLlbo NoBUTOBOM onepawmm «UcknovaroLlee
NN .

MpeacTaBneHne BeLLECTBEHHbIX Yncer B NaMAT KoMMbloTepa. 3Havalas 4acTb
N NOpsiAoOK uncna. [uana3oH 3HavyeHun BellecTBEHHbIX yncen. Npobnembl xpaHeHus
BELLECTBEHHbIX 4uCeSNl, CBA3aHHble C OrpaHUYeHWEeM KonuMyecTBa paspsioB.
BbinonHeHne onepauun C BELLECTBEHHbIMM 4YWUCRaMW, HakKonfneHme owunbok npu
BblYNCIIEHUSAX.

AnropuTmbl U nporpaMmmMmupoBaHue

OnpepeneHve BO3MOXHbIX pe3ynbTatoB paboTbl NPOCTENWMX anropuTMoB
yrpaBneHns UCMOSIHATENSAMU U BblYMCNUTENbHBLIX  anroputmoB. OnpegeneHve
NCXOAHBIX AAHHbIX, MPU KOTOPbLIX anropuTM MOXeT AaTb TpebyeMbl pesynbTarT.

OTanbl peweHns 3adad Ha KoMmnbkoTepe. WHCTpymMeHTanbHble CcpeacTsa:
TpaHCNATOp, OTNaA4YMK, NPOMUNNPOBLLMK. KOoMOMnsaumMs v nHTepnpetTauusa nporpaMmm.
BupTyanbHble MalUnHbI.

MHTerpupoBaHHaa cpega  paspaboTkn. MeTtoabl OoTnagkM — nporpamm.
Mcnonb3oBaHne TpaccupoBoYdHbIX Tabnuuy. OTnagoddbin  BbiBOA.  [lowaroBoe
BbINOSTHEHWE nporpaMmmbl. TOYkM ocTaHoBa. [1pOCMOTP 3HAYEHUN NEPEMEHHbIX.

Asbik  nporpammupoBanus  (Python, Java, C++, C#). Tunbl [aHHbIX:
LenoYnCrieHHble, BeLLeCTBEHHble, CUMBOSIbHbIE, norndeckne. BetBneHus. CrnoxHble
ycrosus. Uuknbel ¢ ycnoBuem. LUuknbl no nepemeHHon. BsauMmosameHsieMoCTb
pasnu4YHbIX BUOOB UUKNOB. MHBapmaHT uukna. CoctaBneHue uukna ¢ Mcnosib3oBaHMeM
3apaHee onpegenéHHoro MHBapuaHTa uukna.

[lokymeHTupoBaHne nporpamm. Wcnonb3oBaHne KoMMmeHTapueB. [logrotoBka
OnMcaHus NporpaMmmbl U MHCTPYKLUMK AN NoSib3oBaTens.

Anroputmbl  06paboTkn HaTypanbHbIX YUCErl, 3anuCaHHbIX B MNO3ULMOHHBIX
cucTeMax cuyucrneHus: pasbueHne 3anucu Yncna Ha oThenbHble Undpbl, HaxoxgeHue
CYMMbI 1 NPOn3BeaEeHNS LNMP, HAXOXOEHME MaKCMMarbHON (MUHMMAnbHOW) LMdpbI.

HaxoxgeHne Bcex MpOCTbIX 4yMcen B 3afjaHHOM AmanasoHe. [lpeacTtaBneHuve
yucrna B BMAe Habopa MpPOCTbIX COMHOXUTENEn. ANroputMm ObICTPOro BO3BEOEHUSA B
cTeneHb.

O6paboTka AaHHbIX, XpaHaWwmxca B dannax. TeKkcToBble N OBOUYHbIE hannbl.
dannosble NnepemMeHHble (hannoBble ykaszaTtenu). UteHne s cpanna. 3anuck B hans.

Pa3bueHne 3agaun Ha noasagaun. Mognporpammbl (Mpouenypbl M OYHKUUK).
Pekypcusi. PekypcuBHble 06bekThl (bpakTanel). PekypcuBHble npoueaypbl U OyHKLUMN.
Mcnonb3oBaHne cTeka Ans opraHnsaumm pekypCcuBHbIX BbI3OBOB.

Mcnonb3oBaHne  cTaHgapTHOM  OMBNMOTEKM  A3blka  NPOrpaMMuMpOBaHUS.
MogkntoyeHne 6GMONMOTEK noanporpaMmm CTOPOHHMX npousBoanTenen. MoaynbHbIN
NPUHLMN NOCTPOEHUS NporpamMm.

YuncneHHble meToabl. TOYHOE M NPUBNMKEHHOE pelleHus 3agadn. YuncneHHble
MeTOAbl peLleHus ypaBHEHUN: MeTon nepebopa, MeTo MOMIOBUHHOIMO AefeHus.
MpnbnmxEéHHoe BblMMCIIEHME ONTMH KPMBLIX. BblumncneHme nnowanen dovryp ¢ noMoLLbo
YUCNEHHbIX METOAOB (MeToL NPSIMOYrOfibHUKOB, MeTo4 Tpaneuun). Nonck makcumyma
(MMHMMYMA) OYHKLUN OOHON NEPEMEHHON METOLOM MOMOBUHHOMO AENEeHUS.

O6paboTka CUMBOSIbHBIX  AaHHbIX. BcTpoeHHble  dbyHKUMK A3blka
nporpamMmmupoBaHnss ana o6paboTkM CUMBOMbHbLIX CTPOK. ANroputMbl 06paboTkm
CMMBOJSTbHbIX CTPOK: MOACYHET KONMMYecTBa MNOSIBfIEHUMA CMMBOSa B CTPOKe, pasbueHue



CTPOKW Ha cnosa No npobenbHbIM CMMBOIAM, MOMCK MOACTPOKM BHYTPU AaHHOW CTPOKM,
3aMeHa HangdeHHOW NMOACTPOKU Ha ApYryt CTPOKy. [eHepaunsa BCcex CroB B HEKOTOPOM
andasuTe, yOOBMETBOPAOLWMX 3afaHHbIM orpaHuveHuam. NMpeobpasoBaHune yucna B
CYMBOJTbHYO CTPOKY 1 0BpaTHO.

MaccuBbl ¥ nocrnegoBaTenbHOCTM  uucen. BblumcneHne  0606WEHHBIX
XapakTepUCTUK 3MEMEHTOB MaccmBa WM YUCOBOW MNOCNeoBaTeNlbHOCTU (CyMMBbl,
npousBegeHnsa, cpegHero apudMeTMyeckoro, MUHUMANbHOrO W  MakCUMarbHOro
9NIEMEHTOB, KONMW4YecTBa OfIEMEHTOB, YAOBMETBOPSAKOWMX 3a4aHHOMY YCIIOBUIO).
JINHeHbIN NoMCK 3ag4aHHOro 3Ha4YeHUs1 B MaccuBe.

CopTupoBka ogHoMepHOro maccupa. [lpocTble MeToabl COPTUPOBKM (METoA
ny3blpbka, MeTO4 Bblbopa, copTupoBKka BcTaBkamu). CopTupoBKa cnvsiHueM. beicTpas
copTupoBka maccuBa (anroputm QuickSort). [JBOMYHBIA MOUCK B OTCOPTMPOBAHHOM
Maccuse.

[ByMepHble MaccuBbl (MaTpuubl). ANroputMbl 06paboTkM ABYyMEPHbBIX MacCUBOB:
3anosfiHeHne [OBYMEPHOro YMCIIOBOrO MaccvBa MO 3afaHHbIM fpaBuiam, MNoucK
afleMeHTa B OBYMEPHOM MacCuBE, BblYMCMEHME MakKCcMMymMa (MUHMMYMa) U CYyMMBb
3NIEMEHTOB [BYMEPHOro MaccuBa, MepecTtaHoOBKa CTPOK M CTOnbuoB [OBYMEPHOro
MaccumBa.

UHdopmaLMoOHHbIe TeXHoNorum

TekcTtoBbIM npoueccop. PepaktupoBaHne u  opmatuposaHue. [lpoBepka
opcorpacomm n rpammatmkn. CpencrBa noucka W aBTO3aMeHbl B TEKCTOBOM
npoueccope. Wcnonb3oBaHne ctunen. CTPYKTYPUPOBAHHbIE TEKCTOBbIE [LOKYMEHTbI.
CHocku, ornasneHve. KonnektmBHaa pabota C AokyMeHTamu. WHCTpyMeHTbl
peueH3MpoBaHMst B TEKCTOBbIX npoueccopax. O6nadHble cepBucbl. [enosas
nepenucka. Pedepar. [lpaBuna uUNTUPOBaAHUA UCTOYMHUKOB U OhopMIieHnsa
6ubnunorpadguyecknx ccbinok. OcdopmneHne cnucka nutepatypbl. 3HAKOMCTBO C
KOMMbIOTEPHOM  BEPCTKOW  TeKkcTa. TexHuyeckMe cpeacrBa BBOAA  TeKcTa.
CneuunannsanpoBaHHble CpeacTBa peAakTMpOBaHMs MaTeMaTUYECKNX TEKCTOB.

AHanuna paHHbiXx. OCHOBHblE 3afayvM aHanu3a [AaHHbIX: MNPOrHo3npoBaHue,
Knaccugukauma, Knacrepmsaums, aHanna OTKNnoHeHnn. [llocnegoBaTenbHOCTb peLleHnsa
3aJay aHanusa [OaHHbiX: cbop nepBUYHbBIX OaHHbIX, OYMCTKA W OLEHKa Ka4yecTBa
AaHHbIX, BbIOOP N/uUnn NocTpoeHne mMoaenu, npeobpasoBaHne AaHHbIX, BU3yanu3aums
AaHHbIX, MHTepnpeTauusa pesynbTaToB. [lporpaMmmMHble cpeacTBa U MHTEPHET-CEPBUCHI
ans obpaboTkM u npeacrtaBneHns AaHHbIX. bonbwune gaHHble. MawwnHHOE obyyeHue.
MHTennekTyanbHbI aHanuMs3 AaHHbIX.

AHanuM3 pfaHHbIX C MOMOLUbI0 3JMEKTPOHHbLIX Tabnuy. BblumncneHue cymmbl,
cpegHero apudMeTU4ecKkoro, Hambonbliero (HauMeHbLlero) 3HavyeHus AuanasoHa.
BbluncneHne koadpdpuumeHTa KoppenauuuM OBYX pPsSOoB  AaHHbIX.  [locTpoeHue
ctonbyaTblX, MHENYaTbIX U KPYroBbix Auarpamm. lMocTpoeHue rpadukoB OyHKLNA.
MoaGop NuHUKM TpeHaa, peLleHne 3agay NPOrHO3MpPOBaHKS.

UucneHHoe pelleHWe ypaBHeHMM C nomowbi nogbopa napameTpa.
OnTMmn3aums Kak MOUCK Haunydwero peweHust B 3agaHHbiX ycnosusx. Llenesas
dyHKUMA, orpaHunyeHus. JlokanbHble M rnodanbHbii MUHUMYMbI LIENEeBON (PyHKLUUN.
PeweHune 3agay onTMMmnsaumm ¢ NOMOLLbHO 3NIEKTPOHHBLIX Tabnumy

11 KIACC

TeopeTnyeckme ocHOBbl UHPOPMATUKHN

TeopeTnyeckme noaxodbl K OueHKe KonuyectBa UMHGopMaumn.  3akoH
agauTuUBHOCTU  uHGopMauuun. dopmyna Xaptnu. WHdopmaums wn  BepoATHOCTb.
dopmyna LleHHOHa.



Anroputmbl cxatusa gaHHbix. AnroputMm RLE. Anroputm Xaddpmana. Anroputm
LZW. Anroputmbl CXaTna OaHHbIX C NOTEPAMU. YMEHbLUEHME TMNyOuHbI KOANUPOBAHUSA
useTa. OcHoBHble ngen anroputmoB cxatus JPEG, MP3.

CkopocTb  nepefayn  JaHHbIX. 3aBMCUMOCTb  BpeEMEHM nepefadm  oOT
MHpOpMaUNOHHOTO OOBbEMa [AaHHbIX WM  XapaKTEpPUCTMK KaHamna cBaAsn. [MpuynHbl
BO3HMKHOBEHMS OLLIMBOK Npu nepedadve AaHHbIX. Kogpbl, no3sonstowme obHapyxmnsaTtb 1
NcnpaBnATb OWKNOKKM, BO3HMKaKOWME Npy nepegadve AaHHbIX. PacctosHue XammuHra.
KoanposaHue ¢ nosTopeHnem 6mtoB. Kogbl XaMMUHra.

Cuctembl. KOMMOHEHTbI cUCTEMbI U KX B3aumogencTeBne. CUCTEMHBbIN 3dEKT.
YnpaBneHue kak nHpopmaumoHHbin npouecc. ObpaTHas cBA3b.

Mogenn w wmopenupoBaHue. Llens mopgenuposaHus. CooTBeTcTBME MOLenn
mMoZenvpyemomMmy oOBLEKTY wunu npoueccy, uenu mogenvposaHusa. Popmanusaums
NpUKNagHbIX 3aday.

MpeacTaBneHne pe3ynbLTaTtoB MOAENUPOBaHUS B BUAe, YAOOHOM A51s BOCNPUATUSA
yenosekoM. ["padmyeckoe npeacTaBneHne aaHHbIX (CXxembl, Tabnuupbl, rpadukn).

Mpadpbl. OcHoBHble noHATMA. Buabl rpadoB. OnucaHne rpadoB C MNOMOLLBHO
MaTpuL, ~ CMEXHOCTW, BECOBbIX  MaTpuy, CNUCKOB  CMEXHOCTU.  PelweHwne
anropuTMMYecknx 3agad, CBA3aHHbIX C aHann3om rpadgos (MOCTpoeHne ONTUMarnbHOro
nyTWn mMexagy BepluinHamu rpacdha, onpeaeneHne Konmyectsa pasfiMyHbIX NyTen Mexay
BepLUMHAMM OPUEHTUPOBAHHOIO aLMKIIMYecKoro rpada).

[epeBbs. buHapHoe pepeBo. [epeBbs noucka. Cnocobbl obxoga Aepesa.
MNpenctaBneHne apumMeTNHECKUX BblpaXeHn B Buae gepesa. [AUCKpEeTHbIE UMPbl ABYX
WUFPOKOB C MONHon wHgopmauunen. [loctpoeHne pepeBa nepebopa BapuaHToOB,
onucaHue cTpaTtermm urpbl B TabnuuHon dopme. BbIMrpbilHbIE U MPOUrPbILWHbIE
no3vumn. BeivrpbllwHbie cTpaTernu.

CpenctBa wmckycCTBeHHOro wuHTennekra. CepBUCbl MaLIMHHOIO nepesoja W
pacno3HaBaHMa YCTHOM peyn. KorHutuBHble cepBuchbl. WaeHTudukaumsa u nowmck
n3obpaxeHun, pacnosHaBaHne nuuy. Camoobydatowmecs cuctemMbl. VICKyCCTBEHHbIN
WHTENMNEKT B KOMMbIOTEPHbIX wUrpax. Kcnonb3oBaHMe MeTOOOB WCKYCCTBEHHOro
WHTEeNnnekTa B obOyyawwmx cuctemax. Mcnonb3oBaHMe METOAOB WCKYCCTBEHHOIO
WHTennekta B pobotoTexHuke. WHTepHeT Bewen. [lepcnektnebl pas3BUTUSA
KOMMbIOTEPHbIX UHTENNEKTYarnbHbIX cMcTeM. HelpoHHbIe ceTu.

AnropuTmbl U nporpaMmmMmpoBaHue

dopmanusauua noHaTna anroputma. MawwuHa TblopyHra Kak yHuBepcasribHas
MOAesb BbluMcneHun. Tesnc Yépya—TbrlopuHra.

OueHKka CrnoXHOCTM BbluMcrneHuin. Bpemss paboTbl U 06BLEM MCNONb3yeMomn
namMsTv, X 3aBUCUMOCTb OT pa3Mepa UCXOOHbIX AaHHbIX. OueHka acuMMTOTUYECKOWN
CNOXHOCTU anropuTmMoB. ANTOpUTMbl  MOMMHOMMUANbHOW CNOXHOCTU. [lepebopHbie
anroputMmbl. [pyMepbl pasnnyHbIX anropuTMOB peLleHus O4HOW 3ajayun, KoTopble
NMEIOT PasfiINyHy0 CIOXHOCTb.

Mounck npocTbiX Yncen B 3adaHHOM Auanas3oHe C MOMOLLbI0 anroputMa «peLueTo
OpaToceHar.

MHoropaspsaHble Lesnble Yncna, 3agayun GInHHON apudoMeTrKu.

CnoBapu (accoumaTtmBHble MaccuBbl, oTobpaxeHus). Xaw-tabnuupl. NocTpoeHue
angaBnTHO-4aCTOTHOrO croBaps Afs 3a4aHHOro TeKcTa.

Ctekn. AHanua npaBWUbHOCTM  CKOBOYHOrO  BblpaXeHus.  BblumcneHue
apndMeTUYeCcKoro BblpaXXeHusl, 3annmcaHHoOro B NOCTPUKCHOU hopMe.

Ouepegu. Vicnonb3oBaHue odepean A5t BPEMEHHOIO XpaHeHUst AaHHbIX.

AnroputMmbl  Ha rpadax. [loCcTpoeHue MUHUMArNbHOro OCTOBHOMO [JepeBa
B3BELLUEHHOr0 CBA3HOMO HEOPUEHTMPOBaHHOroO rpadpa. KonmnyectBo pasnuyHbIX MyTewn
MexXay BepLUMHaMN OpUEHTMPOBAHHOIO aumnknuyeckoro rpadga. Anroputm [enkcTpsol.



HepeBbs. Peanunsaunsa gepeBa C NOMOLLbIO CCbINIOYHBIX CTPYKTYp. [BOWYHbIE
(buHapHble) pepeBbs. [locTpoeHne pepeBa [ONA  3a4aHHOMO  apudMeTU4ECKOro
BblpaxxeHusi. PekypcuBHble anropuTmbl obxopa pgepeBa. Mcnonb3oBaHue cTeka U
oyepean onst obxona aepesa.

[dnHammnyeckoe nporpaMMUpOBaHUE Kak METOA PeLUeHUs 3agayvy C COXPaHEeHuem
NPOMEXYTOYHbIX pe3ynbTaToB. 3ajaudn, pewaemMble C MNOMOLLb  AUHAMUYECKOTO
NPOrpaMMnUpPOBaHNS: BbIYUCIIEHME PEKYPCUBHBIX YHKUUIA, MOACHET KOonuyecTtsa
BapunaHTOB, 3afa4yun oNTUMmU3auun.

MoHATMe 06 OO6BLEKTHO-OPUEHTUPOBAHHOM MNporpammMmmpoBaHnn. OOBLEKTbI W
knaccbl. CBonctBa U MeToabl 00bLEKToB. OOBEKTHO-OPUEHTMPOBAHHbLIA  aHanus.
PaspaboTtka nporpamMm Ha OCHOBE OOBLEKTHO-OPMEHTUPOBAHHOIO  Mnoaxoaa.
MHkancynsauma, HacnegosaHue, NonnMopgusMm.

Cpenobl  ObicTpon paspabotkm nporpamm. [lpoekTnpoBaHne uHTepdenca
nonb3oBartens. Mcnonb3oBaHne roToBbIX YNpaBnseMblX 3N1EMEHTOB LM NOCTPOEHUS
NHTepgenca.

O630p A3bIKOB NporpammMmmpoBaHns. MNoHATME 0 Napagurmax nporpamMmMmMpoBaHNS.

MHdopMaLMOHHbIe TeXHONOrnm

OTanbl KOMMNbIOTEPHO-MATEMATUYECKOrO MOAENMPOBAHMSA: MOCTAHOBKA 3ajauu,
pa3paboTka Mogenn, TecTMpoBaHWE MOAENW, KOMMbIOTEPHbLIA 3KCMEPUMEHT, aHanus
pesynbTaTtoB MOAENNPOBaHUS.

Ouckpetmsauma npu  MateMaTM4eckoM  MOOENMPOBAHUN  HEenpepbiBHbIX
npoueccoB. MopgenupoBaHue aswxkeHuss. MopgenupoBaHue OMONOrMYECKUX CUCTEM.
MaTtematnyeckne mogenn B SKOHOMUKE. BbluMCnMTenbHble  3KCMEPUMEHTbI C
MOAENAMN.

O6paboTka pe3ynbTatoB akcnepumeHTa. MeTog HauMMeHbLUMX KBaapaToB.
OueHka 4ucnoBbIX NapameTpoB  MoaenvpyemMbix OOBbEKTOB M MNPOLECCOB.
BoccraHoBneHne 3aBUCMMOCTEN MO pe3yribTaTaM 3KCNepuMeHTa.

BepoAaTHOCTHbIE Moaenu. MeToabl MoHTe-Kaprno. MmuntaumoHHoe
mMogenupoBaHue. CuctemMbl MaccoBoro o6cnyxmBaHus.

TabnunyHble (pensaunoHHble) 6a3sbl AaHHbIX. Tabnuua — NnpegcraBneHne cBeaeHUn
06 ogHoTUNHbIX obbekTax. lNMone, 3anucb. Knou Tabnuubl. PaboTta ¢ rotoBon 6Gason
AaHHbIX. 3anonHeHne 6a3bl gaHHbIX. [louck, copTupoBka M uUbTpauusa LaHHbIX.
3anpocbl Ha BbIOOPKY AaHHbIX. 3anpocbl ¢ napameTpamu. Bblumncnsiemble nons B
3anpocax.

MHoroTabnunyHble ©asbl gaHHbIX. Tunbl cBA3en Mmexagy Tabnuuamu. BHewwHuin
Kntou. LlenocTtHocTb 6a3bl AaHHbIX. 3anpockl K MHOroTabnmyHbiM 6a3am AaHHbIX.

WHTepHeT-npunoxeHusi. NOHATME O CepBEPHOM U KITMEHTCKOW Y4acTax cauTa.
TexHonornsa «KNMeHT — cepBep», €€ AOCTOMHCTBA U HegocTaTkn. OcHoBbI s3bika HTML
n KackagHblx Tabnuy ctunen (CSS). CueHapum Ha s3bike JavaScript. Popmbl Ha BEG-
cTpaHuue.

PasmelleHne Beb-canToB. Ycrnyra XocTuHra. 3arpyska pannos Ha canT.

BeBog wun300pakeHUMn C UCMNONb30BaHMEM pPasfiMYHbIX LMGPOBLIX YCTPOWCTB
(undpoBbIX oTOoanMmapaTtoB M MWUKPOCKOMOB, BWOeOKamMep, CKaHepoB W ApPYyrnx
yctponcTB). [padmyeckmii pepaktop. Paspewenne. Kagpupoanue. WcnpasneHue
nepcnektuBbl. nMcTtorpamma. Koppekumsi ypoBHen, koppekums upeta. ObecuBednBaHme
LBeTHbIX n30bpaxeHui. PeTywb. PaboTa c obnactammn. dunbTpbl.

MHorocnonHble un3obpaxeHnsa. TekctoBble cnou. Macka cnosi. KaHanbl.
CoxpaHeHne BblgeneHHon obnactu. [logrotoBka wunnwcTpauun ana Beb-canToB.
AHUMMpPOBaHHbIE N306paXKeHus.



BektopHas rpadmka. [pumutusbl. MN3MeHeHne  nopsigka  9rNeMeHTOB.
BoipaBHuBaHue, pacnpegenenue. [pynnupoBka. Kpueble. ®Popmatbl BEKTOPHbIX
pucyHKoB. icnonb3oBaHne KOHTYpPOB. BekTopmaaumst pacTpoBbIX N306pakeHnN.

MpUHUMNBLI NOCTPOEHUS N pedakTUPOBaAHUA TPEXMEpPHbIX Moaenen. CeTouyHble
mopgenu. Martepmansl.  MopgenupoBaHMe  UCTOYHWMKOB — OCBelleHus.  Kamepsbl.
ApaontmBHble TexHornormn (3D-npuHTepsbl). MNMoOHATME O BUPTyarbHOW peanbHOCTU U
AOMNOSTHEHHOW peasibHOCTMU.



MNAHVPYEMBIE PE3YJIbTATbI OCBOEHWA MNMPOIrPAMMbI MO NHOOPMATVIKE
(YTNYBJIEHHBLIN YPOBEHbB) HA YPOBHE CPEOHEIO OBLLEIO OBPA30BAHNA

JINYHOCTHBDLIE PE3YJIbTATbI

JInyHOCTHBIE pesynbTaTbl OTpaXalT FOTOBHOCTb M CMOCOBHOCTL ObBy4varoLmxcs
PYKOBOLCTBOBATbCA CHOPMUPOBAHHOW BHYTPEHHEW MO3UUMEN JIMYHOCTWU, CUCTEMOW
LEHHOCTHbIX OpWEeHTauun, MNO3UTUBHbLIX BHYTPEHHUX YOexaeHun, COOTBETCTBYHOLLMX
TPaAVUMOHHBIM LLEHHOCTAM POCCUNCKOro obLiecTBa, pacLUMpeHNE XXU3HEHHOrO OnbiTa U
onbiTa AedATenbHOCTM B Mpouecce peanu3auuuM cpeactsamu ydebHoro npeameTa
OCHOBHbIX HanpaBfeHW BOCNMTaTENbHOW AEATENbHOCTMW.

B pesynbTaTte uM3y4yeHUs MHPOPMATUKM Ha YpPOBHe cpedHero obuiero
obpasoBaHnsa y oby4atowerocs ©Oyayt cOpMMPOBaHbI Criefylowme fMYHOCTHbIE
pes3ynbTaThbl:

1) rpaxxgaHCKoro BOCNUTaHuA:

OCO3HaHMEe CBOWX KOHCTUTYLMOHHbIX NpaB 1 0Bs3aHHOCTEN, yBaXXeHWe 3aKoHa U
npasonopsgka, cobnogeHne OoCHoBononararwmx HOpM MHGOPMALMOHHOrO npasa wu
MHopMaLUnoHHon 6e3onacHoCTy;

FOTOBHOCTb  MPOTUBOCTOATL  MAEONOMMW  SKCTPEMU3MA,  HaLMOHanuM3Mma,
KCeHopobun,  OUCKpUMMHAUMW MO couManbHbIM,  PEIUMMO3HbIM,  PacoOBbIM,
HaLUMOHanNbHbLIM NpU3Hakam B BUPTYarlbHOM MPOCTPaHCTBE;

2) naTpMoTUYECKOro BOCNUTaHUSA:

LLEHHOCTHOE OTHOLLUEHME K UCTOPUYECKOMY Hacneguto, goctmxkeHumam Poccun B
HayKe, WCKYCCTBE, TEXHOSMOrnsiX, MOHMMaHue 3HavyeHUs WMHMOPMATUKM KakK Haykm B
XW3HU coBpeMeHHoro obLuecTsa;

3) AyXOBHO-HPABCTBEHHOr0 BOCNUTaHUSA:

COPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOro NOBEAEHWS;

CMOCOBHOCTb OUEHMBaTb CUTyauuilo W MNpUYHMMAaTb OCO3HAHHbIE peLUeHUs,
OPUEHTUPYSACL Ha MoparibHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTWU, B TOM 4YMCfe B CeTu
WHTepHeT;

4) 3cTEeTUYECKOro BOCNUTaHUA:

9CTEeTUYECKOE OTHOLLUEHME K MUPY, BKMOYAs 3CTETMKY HAyYHOrO M TEXHUYECKOro
TBOPYECTBA;

CNoCOBHOCTb BOCMPUHMMATL pasnu4yHble BMAbl WCKYCCTBA, B TOM 4ucne
OCHOBAHHOIO Ha MCNOMNb30BaHNN NHPOPMALMOHHBIX TEXHOMNOMNIA;

5) dmnsnyeckoro BocnutaHms:

ChOPMUPOBAHHOCTbL 340pOBOro U HGesonacHoro obpasa XWU3HW, OTBETCTBEHHOIO
OTHOLLUEHMS K CBOEMY 3[0pOBbl, B TOM 4ucCrne 3a CYET cobntogeHna TpeboBaHui
GesonacHonm aKkcnnyaTauunm CpeactB  WHMOPMAUMOHHBIX U KOMMYHUKALMOHHBIX
TEXHOMOTUN;

6) TpyaoBOro BoCnuUTaHus:

rOTOBHOCTb K aKTMBHOW [OEATeNnbHOCTU TEXHONOrM4yeckom wu couumanbHom
HanpaBfeHHOCTW, CMOCOBHOCTb MHULMMPOBATb, MMaHMpoOBaTb W CaMOCTOATENBHO
BbINOSTHATb TaKylo AeATENbHOCTb;

WHTepec K cdepam npodeccMoHanbHON OesATeNbHOCTM, CBA3aHHbIM  C
WHOPMATUKON,  MporpaMMMpoBaHNEM U UH(POPMALMOHHBIMU  TEXHOSOMMSMN,
OCHOBAHHbIMW Ha [JOOCTWXKEHMUSX Hayku WHGOPMATUKM U HayYHO-TEXHUYECKOro
nporpecca, YMeHWe CcoBepllaTb OCO3HaHHbIM BblIbOp Oyaywen npodgeccun u
peanu3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE NaHbl;

FOTOBHOCTb M CMNOCOBHOCTb K 06pa3oBaHunio U camoobpasoBaHUIO Ha NPOTAXKEHUN
BCEWN KN3HU;



7) 3KONOrM4YeCcKoro BOCNuUTaHusA:

OCO3HaHMe rnobanbHOro xapakTepa 9SKOMorMyecknx npobnem u nytenm ux
peLlleHns, B TOM Yucrie ¢ y4ETOM BO3MOXHOCTEN UHAPOPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHOormm;

8) LeHHOCTU Hay4yHOro No3HaHuA:

ChOPMUPOBAHHOCTbL MUPOBO33PEHMUS, COOTBETCTBYHOLLEINO0 COBPEMEHHOMY YPOBHIO
pasBUTUA HayKW, LOCTMXKEHUSIM Hay4yHO-TEXHUYECKOro mnporpecca n o6LeCcTBEHHOM
NPaKTUKN, 3@ CYET MOHUMAaHUS PONN MHEPOPMALMOHHBIX PecypcoB, MHAPOPMaLMOHHbIX
NnpoueccoB N MH(POPMALMOHHBIX TEXHOSOMMA B YCNOBUAX LMGPOBOM TpaHcdopmMaumm
MHOMMX coep XXM3HM COBPEMEHHOIO 0bLLecTBa;

OCO3HaHWe LUEHHOCTU Hay4yHOM [eATenbHOCTW, T[OTOBHOCTb OCYLIECTBNSATb
NMPOEKTHYIO 1 UCCIefoBaTeNbCKYI0 AeATeNbHOCTb MHAMBMAYANbLHO U B rpynne.

B npouecce OOCTWXEHUS NMUYHOCTHbLIX pe3yrbTaTOB OCBOEHUS Mporpammbl Mo
MHpopmaTuke y 0By4aloLMXCA COBEPLUEHCTBYETCH 3MOLMOHAMNbHbIA  UHTENSEKT,
npegnonaratowmmnm cdoopMmMpoOBaHHOCTb:

CaMoperynupoBaHus,  BKIHOYaOWEro CaMOKOHTPOSlb, YMEHMe MNpUHUMaTb
OTBETCTBEHHOCTb 3@ CBOE MoBedeHue, CnocobHOCTb  aganTupoBaTbCs K
3MOLMOHaITbHBIM U3MEHEHNSAM U NPOSBIATL NMMOKOCTb, OblTb OTKPLITEIM HOBOMY;

BHYTPEHHEN MOTMBALMKM, BKOYAKOLWEN CTpeMSieHNe K LOCTMXKEHUIO uenn u
ycnexy, ONTUMU3M, WHUUMATUBHOCTb, YMEHWe [eWCTBOBaTb, MCX0OS W3 CBOMX
BO3MOXHOCTEN;

aMnaTuu, BKNKOYawLWen CrnocobHOCTb MNOHUMATb SMOUMOHAaNbHOE COCTOSIHME
APYrUX, Yy4uTblBaTb €ro nMpuv OCYLLECTBIIEHUN KOMMYHMKaLUMW, CMOCOBHOCTb K
COYYBCTBUIO 1 CONEPEXNBAHUIO;

coumanbHbIX HaBbIKOB, BKITHOYAKOLWMX CNOCOOHOCTb BbICTpaMBaTb OTHOLUEHUSA C
ApYrMMu ntoabMun, 3a60TUTLCS, NPOSABATbL MHTEPEC U paspeLlaTb KOHIUKTI.

METAMNPEOMETHbIE PE3YJIbTATbDI

B pesynbtate uM3y4yeHUss UWHPOPMATUKM HaA YpOBHe cpedHero obuiero
obpasoBaHuna y oby4arowerocs 6yayt chopMUpoBaHbl MeTanpeaMeTHble pesynbTaThl,
OTPaXXeHHble B YHMBeEpPCalbHbIX Y4eOHbIX OEWCTBUSX, @ UMEHHO — MO3HaBaTesbHble
yHMBepcarbHble y4ebHble [EeNCTBUS,, KOMMYHUKATUBHbIE YHMBEpPCalibHble Y4YebHble
OENCTBUS, PErynaTMBHbIE  YHMBepcanbHble Yy4yebOHble OencTBUSA, COBMECTHas
AEeATENbHOCTb.

NMo3HaBaTenbHble YHUBepcarnbHble y4ebHble AeNcTBUsA

1) 6a3oBble nornyeckme AenNCTBUSA:

CaMOCTOSITENbHO dhopmynmnpoBaTb " aKTyanuampoBaTtb npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

yCTaHaBnMBaTb CYLLECTBEHHbIN MNPU3HAK WM OCHOBaHUSA [Nsi CpaBHEHWS,
Knaccudpukaumm n 0606LeHuns;

onpegenaTb Uenu AOeaTenbHOCTW, 3agaBaTb MNapamMeTpbl U KPUTEPUN  UX
JOCTUMKEHUS;

BbISIBMSITb 3aKOHOMEPHOCTU M NMPOTUBOPEYMSI B pacCMaTpUBAEMbIX SIBMIEHUSX;

paspabaTtbiBaTb MNfiaH peleHns npobnembl C y4ETOM aHanmsa WMELLNXCA
MaTepuarnbHbIX 1 HeMaTepuanbHbIX PeCcypCcoB;

BHOCUTb KOPPEKTUBbI B OEATENbHOCTb, OLEHMBaTb COOTBETCTBME pPe3ynbTaToB
LensiM, oLeHMBaTb PUCKM NOCNEACTBUN AEATENbHOCTY;

KOOPAMHMPOBATb U BbINOSMHATL paboTy B YCNOBUSX peanbHOro, BUPTYanbHOro u
KOMOVHMPOBAHHOIO B3aMOAENCTBUS;



pa3BMBaTb KpeaTMBHOE MbILLSIEHME MPU PELUEHNN XU3HEHHBIX NpoGnem.

2) 6asoBble uccnegoBaTenbCKue AeNCTBUA:

BNageTb HaBblkamMn Yy4ebHO-MccneaoBaTenbCKOM UM MPOEKTHOW OeATEeNbHOCTH,
HaBblkamMun paspelleHns Nnpobnem, CnoCOBHOCTLIO U FOTOBHOCTLIO K CAMOCTOATESNIbHOMY
NMOUCKY METOAOB peLUeHUA MPaKTUYEeCKUX 3adad, MPUMEHEHU0 pPasfnu4YHbiX MeTOoO0B
No3HaHus;

OCYLLEeCTBNATb pasfnuyHble BUObl OEATENbHOCTU MO MOSTYYEHUIO HOBOMO 3HaHUS,
ero WHTepnpetauuu, npeobpasoBaHUIO U MNPUMEHEHUIO B Pa3fMYHbIX  Y4eBHbIX
CUTyauusix, B TOM YMcne npu co3gaHumn y4ebHbIX 1 counarnbHbIX MPOEKTOB;

dopmMmpoBaTb Hay4HbI TUM MbILWIEHNSA, BrageTb HayyYyHOW TEepPMUHOIOMNEN,
KNtoYEeBbIMU NOHATUSIMU N METOLAMMU;

CTaBuTb W dopmynupoBatb COBCTBEHHble 3adayn B obpasoBaTenibHOM
AEATENBbHOCTU U XXU3HEHHbIX CUTYaUUSsIX;

BbISBNATb  MPUYUHHO-CNEACTBEHHbIE CBA3M W akTyanu3mpoBaTb  3ajady,
BblABUraTb rMnoTesy e€ pelleHusl, HaxoauTb apryMeHTbl ANs JoKasaTenbCTBa CBOUX
yTBEpPXAEeHWI, 3aaBaTb NapaMeTpbl U KPUTEPUU PELLEHNS;

aHanuanpoBaTb MOSMyYeHHble B XOA4e pelleHus 3afayun pesynbTaTbl, KpUTUYECKN
oLeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3NPOBaTb N3MEHEHNE B HOBbIX YCIOBUSIX;

AaBaTb OLEHKY HOBbIM CUTYaUMUAM, OLeHNBaTb NPUOBPETEHHLIN ONbIT;

OCYLLEeCTBNATb LieneHanpaBneHHbIn MOUCK MepeHoca CpeactB U cnocobos
AeNncTBUs B NpodyeccruoHarnbHyo cpeay;

yMeTb MNEepeHOCUTb 3HaHWSA B MO3HABATESNbHYKD W MpakTU4eckyto obnacTtu
XN3HeOesaATenbHOCTY;

YMeTb MHTErpupoBaTh 3HAHWNS U3 pa3HbIX NPeaMeTHbIX obnacTen;

BblABUraTb HOBble Wuaew, npegnaratb OpUrMHasrbHble NOAXOAbl WM pPeLleHus,
CTaBUTb Npobnembl 1 3a4ayun, onyckatrowme anbTepPHATUBHbIE PELLEHUS.

3) paboTa ¢ uHdopmaumen:

BNageTb HaBblkaMW MNOMyYEHUS WHMOPMAUUN M3 MCTOYHUKOB pPasHbIX TUMOB,
CaMOCTOATENbHO OCYLWEeCTBAATb MOUCK, aHanua, cuctemaTusauuio U nHTepnpeTauuio
MHpopMauun pasnuyHbIX BUOOB 1 (hOpM NpeacTaBeHus;

co3faBaTb TEKCTbI B pa3fnyHbIX popMaTax ¢ y4ETOM Ha3HaYeHUs nHdopmaumm n
ueneson aygutopuun, Bolbrpas onTumarnbeHyo oopMy NpeacTtaBneHns n Bu3yanmsaunm;

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

ncnonb3oBaTh CpeacTsa MHPOPMALMOHHBIX U KOMMYHUKALMOHHBLIX TEXHOSOMMIA B
peLIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHn3aunoHHbIX 3agady ¢ cobniogeHmem
TpeboBaHUN SProHOMUKKM, TEeXHUKM ©e30MacHOCTWU, TUIMEHbI, pecypcocbepexeHns,
NPaBOBbIX N ATUYECKNX HOPM, HOPM MHGOPMaLMOHHOK Be30NacHOCTH;

BNageTb HaBblkaMW pacrno3HaBaHUs U 3aWuTbl MHpopMaunn, MHPOPMaLMOHHON
6e30nacHOCTM NIMYHOCTH.

KoMMyHuKaTMBHbIe yHUBepcanbHble y4eOHble AeACTBUSA

1) o6LieHue:

OCYLLECTBNATb KOMMYHMKALUKN BO BCEX CArEPaXx KUSHMU;

pacrno3HaBaTb HeBepbanbHble cpeacTtea o0OWEHWsl, MOHMMaTb 3Ha4vyeHue
coumarnbHbIX 3HAKOB, pacno3HaBaTb NPEeANOCbITKU KOHMIMKTHBIX CUTyauunl U cMardyatb
KOHQONUKTbI;

BnageTb pPasnnyHbIMN cnocobamu obLeHuns n B3aMMOeNCTBUS,
apryMmeHTMpOBaHHO BECTU AManor, yMeTb CMAr4aTb KOHPIIMKTHbIE CUTYaLuK;



Pa3BEPHYTO M MNOMMYHO Mu3naratb CBOK TOYKY 3pEHUS C MUCMNONb30BaHUEM
S13bIKOBbIX CPEACTB.

2) coBMeCcTHas AeATeNbHOCTb:

NOHMMATb M WCMNOMb30BaTb MNPEUMYLLECTBA KOMaHAHOWM W MHAMBMAOYaNbHOW
paboThl;

BblbupaTb TeMaTuUKy W MeToAbl COBMECTHbIX [OEWUCTBUA C YYETOM O6LMX
MHTEPECOB N BO3MOXXHOCTEN KaXKA0ro YsieHa KOSneKkTuBea;

npUHUMaTb uenu COBMECTHOM NEesaATenbHOCTH, OpraH1M3oBbLIBaTb "
KOOpPAMHMPOBATbL AOEWUCTBUS MO WX AOOCTMKEHWUIO: COCTaBMATb MNfaH OENCTBUN,
pacnpegensatb ponM C Y4€TOM MHEHUA Yy4yacTHUKOB, obcCyxaaTb pes3ynbTaThbl
COBMECTHOW paboThl;

oLeHMBaTb KayeCTBO CBOEro BKfMada M KaXaoro yyacTHMKa KOoMaHabl B 06Limi
pes3ynbTaTt No pa3paboTaHHbIM KpUTEPUAM;

npegnaratb  HOBble MPOEKTbl, OUEeHMBaTb MAEW C MNO3ULUUM  HOBWU3HDI,
OPUMMHAaNbHOCTN, NPAKTUYECKON 3HAYNMOCTMU;

OCYLLECTBNATb NO3UTUBHOE CTpaTerMyeckoe noBeaeHne B pasnnyHbiX CUTyaumsx,
NPosiBASATb TBOPYECTBO N BOOOpaxeHne, 6biTb MHUUMATUBHbIM.

Pery.l'lﬂTVlBHble YHUBepcalsibHble y‘-le6Hble OencTBuA

1) camoopraHunsauums:

CaMOCTOATENbHO OCYLLECTBNATbL MO3HABATENbHYIO [OEATENbHOCTb, BbISABMATb
npobnemsl, CTaBuTb U (popmMynupoBaTb COOCTBEHHblE 3aJadun B obpasoBaTeflbHOW
AEATENbHOCTU U XU3HEHHbIX CUTYaUnsXx;

CaMOCTOATENbHO COCTaBNATb MfaH peleHus npobnemMbl C Y4ETOM UMEIOLLUXCSA
pecypcoB, COGCTBEHHbLIX BO3MOXHOCTEN U NPEeANOYTEHUN;

AaBaTb OLEHKY HOBbIM CUTYaUUSM;

pacLmpsaTb paMkm y4ebHOro npeameTa Ha OCHOBE JIMYHbIX NPEANOYTEHUN;

Aenatb OCO3HaHHbIN BbIGOP, aprymeHTMpoBaTh ero, 6patb OTBETCTBEHHOCTb 3a
peLlleHue;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

crnocobcTBoBaTh POPMUPOBAHUIO U MPOSABEHUIO LUMPOKOW 3pYANLMM B pPasHbIX
obnacTtsx 3HaHuK, MNOCTOSIHHO MOBbIWATb CBOWM ObpasoBaTeSibHbIN U KYNbTYPHbIN
YPOBEHD.

2) CaMOKOHTpOnb:

AaBaTb OLEHKY HOBbIM CUTyauusM, BHOCUTb KOPPEKTMBbI B AEATENbHOCTb,
oueHMBaTb COOTBETCTBUE Pe3yNbTaToB LensMm;

BNageTb HaBblkamMu NO3HaBaTENbHON PedrieKCUN Kak OCO3HAHUSA COBEpLUAEMbIX
AENCTBUIA N MbICIIUTENbBHbLIX NPOLECCOB, UX pe3ynbTaToB U OCHOBAHWUW, UCMOSb30BaTb
npuémbl pednekcum ans oueHKn cutyaumm, Bbibopa BEPHOrO peLleHns:;

OLEeHMBaTb PUCKN U CBOEBPEMEHHO NPUHMMATb PELLEHNSA MO NX CHUKEHUIO;

NPUHUMaTb MOTMBbI W  aprymMeHTbl Apyrux npu aHanu3e pesynbTtaTtoB
AEeATESNbHOCTMW.

3) npuHaTua ceba n apyrux:

npuHUMaTb cebsi, NOHMMasa CBOW HEAOCTaTKN U JOCTOUHCTBA;

nPUHUMaTbL MOTMBbI W  aprymMeHTbl ApYyrux npu aHanu3e pesynbtaTtoB
AEeATESNTbHOCTU;

npu3HaBaTb CBOE NpaBo M NpaBo APYrMX Ha OLKNOKY;

pa3BuBaTb CNOCOBHOCTb MOHUMATbL MUP C NO3ULMN OPYroro YenoBeka.



NMPEAMETHbIE PE3YJIbTATbI

B npouecce u3dyveHus kypca mHgopmatukm yrinybnéHHoro yposHs B 10 knacce
obyyvarowmmmca byayT AOCTUTHYTHI criefyoLwime npeamMeTHble pesynbTaThl:

BNageHne npeacTaBneHusiMM O pPonn  MHopMauum n CBA3AHHbIX C  HEW
npoueccoB B npupoge, TexHuke U obwecTBe, MOHATUAMM  «MHGOPMaUUS»,
«MH(OPMALMOHHBIA NPOLIECC», «CUCTEMA», «KOMMOHEHTbI CUCTEMbI», «CUCTEMHbIN
apdekT», «<MHPOpMaLNOHHAA cucTeMa», «CMCTeMa yrnpasrieHUs»;

BNageHne metogamm novcka nHpopmauumn B cetm NHTepHeET, yMeHME KPpUTUYECKN
oLeHMBaTb MHOPMaLUMIO, NOMYyYEeHHYIO U3 ceTn NHTepHeT;

yMeHMe xapaktepnsoBaTb 6onblune JaHHble, MPUBOAUTL NPUMEPbLI UICTOYHMKOB UX
Nnony4YeHUss U HanpasneHnsa UCMNoNb30BaHUSA, YMEHME KraccuduunupoBaTb OCHOBHbIE
3afla4v aHanmsa daHHbIX (NPOrHo3MpoBaHue, Knaccudukaums, Knacrepmsauus, aHanua
OTKITOHEHW), NOHMMaTb NOCreAoBaTENbHOCTb PeLleHNs 3af4ad aHanu3a gaHHbIX: cobop
NEePBUYHbBIX AAHHbIX, OYMCTKA U OLEHKa KavyecTBa AaHHblX, BbIOOp W/vnn nocTtpoeHue
mMoZenn, npeobpasoBaHWe [OaHHbIX, BU3yanu3auus OaHHbIX, UWHTepnpeTaums
pesynbTaTos,;

MOHMMaHWE  OCHOBHbIX  MPUHUMMNOB  YCTpOMCTBA U  (PYHKLMOHMPOBAHUS
COBPEMEHHbIX CTaUMOHAPHbBIX W MOOWNBbHBLIX KOMMBIOTEPOB, TEHAEHUWA pPa3BUTUS
KOMMbIOTEPHbIX TEXHOSOMN;

BnageHne HaBblkamMy paboTbl C ONepauMoOHHbIMKM CUCTEMAMM, OCHOBHbLIMU
BMOaMMN NporpamMHoro obecneyeHus Onsa peweHust y4ebHbix 3agad no BbibpaHHOM
cneumanmsaumu;

Hanuuve npencTaBfeHMn O KOMMbIOTEPHbIX CETAX U UX PONn B COBPEMEHHOM
Mupe, 0 6as30BbIX MPUHUMNAX OpraHu3aumMm M (YHKUMOHMPOBAHUSA KOMMbIOTEPHbIX
ceten, 06 o6WMX npuHUMNAX pa3paboTkm ”n  (YHKUMOHMPOBAHUS UHTEPHET-
NPUNOXEHNN,

NOHMMaHWe yrpo3 UHgopmaunoHHon 6e3onacHOCTU, UCMONb30BaHME METOLOB U
CpeacTB MNpOTMBOAEWCTBMA 3TUM  yrpo3am, cobnogeHne wmep 6esonacHocTw,
npeaoTBpallalonX  HEe3aKOHHOe  pacnpoCTpaHeHWe  NepcoHasribHbIX — AaHHbIX,
cobniogeHne TpeboBaHM TexHUKM ©Ge3onacHoOCTM W TUrnMeHsl npu  pabote c
KOMMblOTEPaMU U OPYTMMU  KOMIMOHEHTaMu LMAPOBOro OKPYXEHUs, MOHUMaHue
NpaBOBbIX OCHOB MCMNOSfb30BaHNSA KOMMbIOTEPHbIX NporpamMm, 6a3 faHHbIX U paboTbl B
ceTn NHTepHeT;

MOHMMAHME  OCHOBHbIX  MPUHUMNOB  AMCKPETM3aumMM  pasnu4yHbiX  BMOOB
WHopMauuKn, ymMeHne onpeaenatb  UHAPOPMAUMOHHBLIN  OObEM  TEKCTOBbIX,
rpacomyecknx n 3ByKOBbIX AaHHbIX NPU 3a4aHHbIX NapameTpax AUCKpeTU3aumm, yMeHme
onpenensTb CPeOHIo CKOPOCTb nepefayn AaHHbIX, OLeHMBaTb M3MEHEHUE BPEMEHMU
nepegaym npu M3MEHEHMUM WH(POPMALMOHHOTO OOBbEMA [aHHbIX W XapaKTepUCTUK
KaHana CBs3u;

yMEeHMEe UCNOoNb30BaTh MNpPWU pelleHnn 3agady CBOMCTBA MO3MUMOHHOW 3anmcu
yucern, anropMTMa NOCTPOEHUS 3anucy Yucna B NMO3ULUOHHOW CUCTEME CUUCIEHUS C
3a[laHHbIM OCHOBaHWEM W MOCTPOEHUS Yucna Mo CTPOKe, coAepXallen 3anucb 3Toro
yucrna B MO3MUMOHHOM CUCTEME CHUCIIEHUA C 3a4aHHbIM OCHOBaHMEM, YMeEHue
BbINOSTHATL apudMeTMYecKne onepaumm B NO3NLNOHHBIX CUCTEMAX CYNCIEHMS;

YMEHME BbINOSTHATL Npeobpa3oBaHnst NOrMYECKUX BbIPaKEHNN, NCNOSb3YSA 3aKOHbI
anredpbl NOMMKN, yMEHWE CTPOUTb JIOrMYECKOE BbIpaXXeHne B AN3bIOHKTUBHOW U
KOHBIOHKTUBHOW  HOpMarnbHbIX dopMax Mo 3agaHHoOM Tabnumue WCTMHHOCTY,
nccnegosatb 065aCTb  UCTMHHOCTU  BbICKa3blBaHUS, COAEPXKaLLEero nepemMeHHble,
peluaTb HECIOXHbIE JIOrMYeCcKne ypaBHEHMS U CUCTEMbI YPaABHEHWI;



noHMmaHme 6as30BbIX anroputMoB 006paboTKM  4YMCNOBOWM UM TEKCTOBOW
MHopMaUuKn (3anncb Ymucen B MO3ULUMOHHOM CUCTEME CUYUCIEHUS, HAXOXOEeHMe BCex
NPOCTbIX YMCeEN B 3adaHHOM AuanasoHe, obpaboTka MHoropaspsaHbIX LEnbIX Yncen,
aHann3 CUMBOSIbHbLIX CTPOK M OpYrux), anropuTMOB MOMUCKA M COPTUPOBKWU, YMEHME
onpenensitb CNOXHOCTb M3y4yaeMbiXx B Kypce 6a30BbiX anroputMOB (CymMMMUpOBaHWE
3NIEMEHTOB MaccuBa, COPTUPOBKA MaccuBa, NepebopHble anropuTMbl, ABOUYHbIN
MOMUCK) M NPUBOANTE NPUMEPblI HECKONbKMUX anrOpUTMOB pPasHOM CrOXHOCTU Ans
peLleHna oaQHOW 3aJaun;

BNageHne YyHuMBepcarnbHbIM $3bIKOM MPOrpaMMMPOBaHUS  BbICOKOTO YPOBHSA
(Python, Java, C++, C#), npeacraBneHmsaMmm o 6a30BbiX TMMAx OaHHbIX U CTPYKTypax
AAHHbIX, YMEHMEe WCMOoNb30BaTb OCHOBHbIE YNPaBASAKOLWME KOHCTPYKLMK, YMEHUe
OCYLLECTBNATb aHann3 NpeasioXkKeHHON nporpaMmmbl: onpenensatb pesdynbtatbl paboTbl
nporpamMmmbl NpU 3afaHHbIX WMCXOAHbIX AaHHbIX, ONpefensiTb, MpU KakuX MCXOLHbIX
AAHHbIX BO3MOXHO MOfyYeHME YKasaHHbIX pe3yrbTaToB, BbISBNATb AAHHbIE, KOTOpbIe
MOryT NPUBECTU K ownbke B paboTe nporpammbl, hOpMYynMpoOBaTb NPEAnoXeHnsa no
YNyYLIEHUIO NPOrpamMMHOro Koaa;

yMEHMe  co3gaBaTb  CTPYKTYPUPOBaHHblE  TEKCTOBblE  OOKYMEHTbI n
AEMOHCTPaLMOHHbIE MaTepuanbl C MCMONb30BaHNEM BO3MOXHOCTEN COBPEMEHHbIX
NpPOrpaMMHbIX CPeACTB M 06naYHbIX CEPBUCOB,

YMEHME MCNOSb30BaTb AMEKTPOHHbIE Tabnuubl ANs aHanus3a, NpeacTaBneHus U
006paboTkn AaHHbIX (BKNOYasi BbIYUCIIEHME CYyMMbl, CpefHero apugMeTUYecKoro,
HanbOoMbLIEro 1 HAMMEHbLLETO 3HAYEHWUIN, peLleHne ypaBHEHUIN, BbIGOP ONTUMAanbHOro
peLueHuns, noadbop NMHUK TpeHaa, peleHre 3agay NnporHo3MpoBaHNs).

B npouecce mnsyyeHus kypca nHdopmMmaTukm yrnybnéHHoro yposHs 8 11 knacce
obyyvarowmmmca 6yayT AOCTUTHYTHI Criegytolime npeameTHble pesynbTaTbl:

YyMEHME CTPOUTb HEpaBHOMEPHbLIE  KOAbl, Aonyckawwue  OOHO3HA4YHoe
aekogupoBaHue cooblueHnn (NnpedukcHble KoAbl), UCMOMNb30BaTh MPOCTENLINE KOAbl,
KOTOpble MO3BONAKT OOHapyXuBaTb WU UCMPaBnATb OWMOKM Npu nepegadvye AaHHbIX,
CTpOMTb koA, obecneuvMBalOUn  HaMMEHbLUYHO BO3MOXHYH CPEefHI  OJMHY
COOBLLEHNA NPU U3BECTHOM YacTOTE CMMBOJIOB, NOSACHATb NMPUHLMMBLI PAabOThl NPOCTbIX
anropuMTMOB CXaTuUs AaHHbIX;

yMEHME pellaTb anropuMTMUYECKME 3adaudn, CBs3aHHble C aHanuM3om rpadoB
(3agayn NoCcTpoeHns onTUMaribHOro MyTU MeXxay BeplunHamu rpada, onpeneneHus
KONUYeCTBa pasfnU4YHbIX NyTEN MeXxay BepLIMHaMn OPUEHTUPOBAHHOIO aLMKINYECKOTrO
rpaca), ymeHve umcnonb3oBaTb AEPEBbSA MPU aHanu3e U MNOCTPOEHWW KOAOB W ONS
npeacrtaBneHns apudMETUYECKMX BbIPaXXEHWA, MPU  pPELUeHMM 3adad noucka wu
COPTMPOBKM, YMEHME CTPOUTbL AEPEBO MUrpbl MO 3a4aHHOMY anroputMmy, paspabartbiBaTb
N 060CHOBbLIBATL BbIUIPbILLHYIO CTPATENMIO UIPbI;

yMeHne paspabartbiBatb W peanu3oBbiBaTb B Buae nporpamm 6asoBble
anropuTMbl, yMEHNE MCMONb30BaTb B NpOrpaMmmMax AaHHble PasfnuyHbIX TUMOB C Y4ETOM
OrpaHU4YeHnn Ha gManasoH X BO3MOXHbIX 3HAYEHUN, NPUMEHATb NPWU pelleHnun 3agad
CTPYKTYpbl AaHHbIX (CMMCKW, croBapwu, CTEKW, O4vepean, OEpPEBbsl), WUCMONb30BaTb
GasoBble onepawmm Co CTPYKTYpaMn OaHHbIX, NPUMEHATb CTaHO4apTHbIE U COBCTBEHHbIE
nognporpamMmmbl  Anst  06paboTkM  YUCNOBbIX OAHHBbIX W CUMBOJSIbHBLIX  CTPOK,
ncnonb3oBatb nNpu paspabotke nporpamm OGUONMOTEKM noanporpamMm, 3HaTb
PYHKUNOHarbHbIE BO3MOXHOCTU MHCTPYMEHTanbHbIX CpPeacTB cpedbl paspaboTku,
yMEHMe MCnonb3oBaTb CpeacTBa OTNagkMm nporpaMmMm B cpede nporpaMmMMpOBaHUs,
yMeHMe JOKYyMEHTMPOBaTb NPOrpamMmmbl;

yMeHue co3faBaTtbh Beb-CTpaHuLbl;

BNageHne OCHOBHbIMM cBeadeHusiMn O Basax AaHHbIX, UX CTPYKType, cpencTBax
co3gaHus u paboTbl C HAMKU, YMEHME UCNONb30BaTb TabnuyHble (pensumoHHbie) 6asbl



AaHHbIX (COCTaBnATb 3anpocbl B 6asax AaHHbIX, BbIMOSHATbL COPTUPOBKY W MOUCK
3anucen B 6ase AaHHbIX, HAMNOMHATL pa3paboTaHHyto 6a3y AaHHbIX) U ChpaBOYHbIE
CUCTEMDI;

yMEHME WCMNOMb30BaTb KOMMbIOTEPHO-MaTeMaTU4eckne Moaenu Ans aHanusa
006BHEKTOB M npoueccoB: hopmynuMpoBaTb LiefNlb MOLAENMPOBAHMUSA, BbIMNOMHATL aHanu3
pe3ynbTaToB, MNOMYYEHHbIX B XO4E MOLENMPOBAHNS, OLEHMBATb COOTBETCTBME MOLENN
MoAenMpyemMomMy oB6BbEKTY MK npoueccy, NpeacTaBnaTb pe3ynbTaTbl MOAENNPOBaHMUS
B HarNgaHoOM BUAe;

YMEHWE  OpraHu3oBbiBaTb  JIMMHOE  WH(OPMALMOHHOE  MNPOCTPAHCTBO C
MCMNOMb30BaHMEM  pPasfMyHbIX  CPeAcTB  UMPPOBLIX  TEXHOMOIMWA,  MNOHMMaHWe
BO3MOXHOCTEM  UMCPOBBLIX  CEPBMCOB  FOCYAAPCTBEHHbLIX  YCNyr,  LMU(pPOBbIX
obpasoBaTenbHbIX CEPBUCOB;

MOHMMaHME OCHOBHbIX MPUHUMMOB pPaboTbl, BO3MOXHOCTEM W OrpaHuMYeHus
NPUMEHEHNS TEXHOMOIMA WUCKYCCTBEHHOrO WHTENNeKTa B pasfnuyHbix 0b6nacTsx,
Hanuuve npeacTaBfeHWn O Kpyre pewaemblX 3adady  MawWHHOro  oby4veHus
(pacnosHaBaHus, Knaccudukaumm u NporHO3MPOBaHUS) Hanudne npeactasneHnn o6
MCNONb30BaHMM MHAOPMALMOHHBIX TEXHOMOMMM B PasnUYHbIX MNPOGECCUOHANbHbIX

chepax.



TEMATUYECKOE NMIAHUPOBAHUE

10 KINACC
KonuyectBo 4acoB OnNeKTPOHHbIe
HauvmeHoBaHue pa3aenoB n Tem (uncppoBbie)
Ne n/n KoHTponbHble [MpakTuyeckue
nporpamMmmbil Bcero obpa3oBaTenbHbIe
paboTbl paboTbl
pecypchbl
Pasgen 1. LUndpoBas rpaMOTHOCTb
11 KomnbioTep - yHMBepcanbHoe 6
' YCTPOMCTBO 06pabOTKM AaHHbBIX
1.2 MporpammHoe obecneveHne 6
1.3 KomnbloTepHble ceTu 5
1.4 MHpopmaumnoHHas 6e3onacHOCTb 7 2
Wtoro no pasgeny 24
Paspen 2. TeopeTnyeckue oCHOBbI MUHDOPMaATUKN
5 1 MNpenctaBneHne nHopmaunn B 19 5
KOMMbloTEpE
2.2 OcHoBbl anredpbl Nornkn 14 1
2.3 KomnbloTepHasa apudmeTrka 7 1
WTtoro no pasgeny 40
Paspgen 3. AnroputMbl U nporpaMmmMmupoBaHue
3.1 BBeneHve B nporpammmpoBaHne 16 0.5
3.2 BcnomoraTenbHble anroputmbl 8 2
3.3 YncneHHble meToabl 5 3
3.4 Anropntmbl 06paboTKM CUMBOSBHbIX 5 1




NaHHbIX

3.5 Anropntmbl 06paboTkn MaccrMBoB 10 3.5
WTtoro no pasgeny 44
Pasgen 4. UHhopmaUMOHHbIe TeXHONOrnn
4.1 O6paboTka TEKCTOBbLIX AOKYMEHTOB 6 2.5
4.2 AHanu3 gaHHbIX 8 3
WTtoro no pasgeny 14
Pes3epBHoe Bpems 14
OBLLEE KONMMYECTBO YACOB IO
NMPOIrPAMME 136 0 215
11 KINACC
KonuyectBO 4YacoB OneKTPOHHbIe
HaumeHoBaHue pa3aenoB u Tem (uncppoBbie)
Ne n/n nporpamMmbi Bcero Ko;Tpoanb'e I'ngxmqecxwe obpasoBaTenbHble
paboTbl paboTbl pecypcbl
Paspen 1. TeopeTnyeckue oCHOBbI MHPOPMaATUKN
11 NHpopmaumsa n nHpopmMaumoHHble 10 55
npowecchl
1.2 MopaenupoBaHue 8 2
WTtoro no pasgeny 18
Pasgen 2. AnroputmMbl U NporpaMmmMupoBaHue
2.1 OneMeHTbl TEOpUN anropmMTMOB 6 1
2.2 AnroputMbl 1 CTPYKTYPbI JaHHbIX 28 10
53 OcHoBbl 06BEKTHO-OPUEHTUPOBAHHOIO 16 45
nporpamMmmMmpoBaHns
WTtoro no pasgeny 50




Pasgen 3. UHdbopmaLMOHHbIE TeEXHONOIrMn

31 KomnbloTepHO-MaTemMaTnyeckoe 8 5
MoAennpoBaHue
3.2 basbl AaHHbIX 10 4
3.3 Beb6-canTtbl 14 4
3.4 KomMmnbloTepHasd rpagumka 8 3.5
3.5 3D-moaenupoBaHue 8 3
WToro no pasgeny 48
PesepBHoe Bpems 20
OBLEE KOJIIMYECTBO YACOB MO NMPOIrrPAMME 136 36.5




NOYPO4YHOE NMNIAHUPOBAHUE

10 knacc

Ne
n/n

Tema ypoka

KonuyecTBO YyacoB

Bcero

KoHTporsbHbIe
paboTbl

MpakTnyeckue
paboThbl

Odata

n3yvyeHus

ONEeKTPOHHbIe
uncpoBble
obpas3oBaTenbHble

pecypchbli

TpeboBaHMs1 TEXHUKN
6€e30nacHOCTM M TMrMeHbl Npu
paboTe Cc KoMMnblTEPaMU U
APYrMMM KOMMOHEHTaMM
LUMPOBOro OKPYKEHMUS

MpuHLMNbI paboTbl KOMMbLIOTEPOB
N KOMMbHTEPHbIX CUCTEM

OOMeH gaHHbIMKU C MOMOLLIbIO
WnH. KoHTponnepbl BHELUHNX
YCTPOWNCTB

ABTOMAaTUYECKOE BbIMNOMTHEHME
nporpaMMbl NPOLIEECCOPOM

OnepaTtmBHas, NOCTOsiIHHAA K
JonroBpemMeHHasi namsTb.
KoHTponnepbl BHELLHNX
ycTtponcts. Npamon goctyn K
namsaTtun

COBpeMeHHbIe KOMMNbKTEPHbIE
TEXHONOrmm

MporpammHoe obecneveHne
KOMMbIOTEPOB, KOMMbIOTEPHbIX
CUCTEM M MOOMITbHBLIX YCTPOWCTB




10

CucrtemHoe nporpaMmmHoe
o6ecneyeHne. OnepaumoHHble
CUCTEMBI

Ytunutel. [Jpansepbl yCTPOUCTB.
MapannensHoe
nporpamMmmupoBaHue

WHcTannauuna n genHctannsauyms
nporpaMmmHoro obecneveHuns

11

dannosble cuctembl. [NpuHLMNbI
pasmeLeHnsa 1 UMeHOBaHNSA
dannos B 4ONITOBPEMEHHOM
namatn. LWWabnoHbl ona onncanus
rpynn ¢pannos

12

3akoHogaTenbcTBO Poccumckon
depepaumm B obnactum
nporpaMmHoro obecneveHuns n
AaHHbIX

13

MpuHUMNBI NOCTPOEHUS N
annapaTHble KOMMOHEHTbI
KOMMbOTEPHbIX ceTen. CeTeBble
NPOTOKOSbI

14

15

CeTb VIHTepHeT

Paspnenenue IP-ceTn Ha nogceTu ¢

MOMOLLbIO MaCOK noaceTen

16

17

CeTeBoe agMVHUCTPUPOBaHUNE

Buabl geatenbHoOCTH B ceTu
NHTepHeT. CepBucel IHTepHeTa.
locynapcTBeHHbIE 3NIEKTPOHHbIE




18

CepBUCHI 1 YCnyru
NHdopmaumoHHas 6e3onacHoOCTb

19

20

21

BpenoHocHbIe nporpaMmmHoe
obecneyeHne n metoapl 60pbOLI C
HUM

lMpakTnyeckasa paboTa no Teme
"AHTUBUPYCHbIE NporpamMmmsbl”

OpraHusaums NMM4HOro apxuea
nHdopmauuun. PesepBHoe
KonvpoBaHue. NaponbHasa 3awwmTta
apxuBa

22

23

24

LWndpoBaHne gaHHbIX

Anroputm wngposaHna RSA.
CTteraHorpadus

lMpakTnyeckasa paboTta no Teme
"lLIncppoBaHme gaHHbIX"

25

NHopmaums, AaHHbIE U 3HAHUS.
MHopmMaLmOHHbIE Npouecchl B
npupoae, TexHukKe n obiecTtse

26

HenpepbiBHbIE U ANCKPETHbLIE
BESIMYMHbBI U CUTHArbI.
HeobxoanmocTb AucKkpeTnsaumnm
nHpopmauum, npegHasHa4YeHHon
ANS XpaHeHus, nepegaym u
06paboTkn B LNPPOBLIX CUMCTEMAX

27

[1BoM4yHOE KOOMpPOBaAHME.
PaBHOMEpHbIE N HEPABHOMEPHbIE
Koabl. [lekogupoBaHune




28

29

COODOLLIEHUI, 3annUCaHHbIX C

NMOMOLLbK HEPABHOMEPHbIX KOOOB

Ycnosue daHo. lNocTpoeHune

O[HO3Ha4YHO AeKoANpyeMbIX KOOOB
C nomMoLbto gepesa. 'pad An. A.

MapkoBa

EanHnubl n3mMepeHunsa Korim4yecrtBea

nHdopmauunun. AndaBUTHLIN
noaxop K oueHKe KonmyecTtsa
nHdopmauum

30
31

32

CucrteMbl cumncnenus
MepeBog 4ncen n3 ogHoun
CUCTEMbI CHUCTIEHNA B APYrYHO

[1Bon4yHas, BOCbMepUn4Haa "
LecCTtHaguaTtepuniHaa CUCTEMbI
cyncneHusa, CBA3b MeXxagy HUMn

33

D,BOI/I‘-IHGSI, BOCbMepun4yHasa 1
LecCTtHaguaTtepunyHada CUctembl
cyncneHusa, CBA3b MeXxagy HUMn

34

35

36

[1Bon4yHas, BOCbMepun4yHaa 1
LectHaguaTtepunyHaa CUctembl
c4yncneHusa, CBA3b Mexagy HUMU

ApucmeTnyeckue onepaumn B
NO3MLNOHHbIX CUCTEMAX
cuncneHus

TponyHasa ypaBHOBeLLEeHHast
cucTemMa cuymcreHmnsa

37

[1BONYHO-gecaTuYHasa cuctema




38

CHUCINeHnd
KO,EI,VIpOBaHMe TEKCTOB

39

40

41

PacTpoBoe kogupoBaHue
n3obpaxeHunn

lMpakTnyeckasa paboTa no Teme
"[OnckpetTnsauma rpadouyeckon
nHdopmauunmn”

LiBeToBble mogenu. BektopHoe
KogmposaHue. dopmatbl pannos.
TpéxmepHas rpaduka.
®pakTanbHaga rpadvka

42

KoguposaHue 3Byka. OueHka
MHdopMaunoHHoro obbLeéma
3BYKOBbIX AaHHbIX NpY 3a4aHHbIX
4YacToTe OUCKPETMU3aLUnN n
pa3psgHOCTU KOAMPOBaHUSA

43

MpakTnyeckasa paboTa no teme
"[nuckpeTnsauunsa 3ByKOBOW
nHdopmauumn”

44

45

OcHoBbl anrebpbl Norvku

JNTornyeckune onepaumn. Tabnumubl
NCTUHHOCTU

46

JTornyeckne BblpakeHus.
Jlornyeckne Toxaoectsa.
[lokasaTenbCTBO NOrnM4YecKmnx
TOXOECTB C MOMOLLbIO TabnuLy,
WCTUHHOCTU

47

MpakTnyeckasa paboTa no teme




48

«lMNocTpoeHne n aHanuns Tabnuu
WCTUHHOCTUX B Tabnn4yHoOM
npoweccope»

Jlornyeckne onepauum n
onepaumn Hag MHOXeCTBaMu

49

JTornyeckne onepaumm n
onepauun Hag MHOXeCTBaMu

50

51

52

53

54

3aKoHbI anredpbl NOrMUKN.
OKBMBaneHTHblE NpeobpasoBaHns
NOrNYECKNX BbIpaXKeHU

Jlornyeckne ypaBHeHuUs n
CUCTEMbI YpaBHEHUN

Nornyeckune pyHKUMW.
3aBMCMMOCTb KOnmnyecTBa
BO3MOXHbIX JTOMMYECKNX OYHKLUUIN
OT KONU4ecTBa apryMeHTOB.
[MonHble cMCTEMbI NOTNYECKUX
YyHKLUMIN

KaHoHu4eckne dpopmbl
NOrMYECKUX BbIPaXKEHWUN.
CoBepLueHHble AN3BIOHKTUBHBIE U
KOHBIOHKTUBHbIE HOPMarbHble
dopMbl, anropuTMbl UX
nocTpoeHnd no Tabnuue
NCTUHHOCTHU

INornyeckne anemMeHTbl B cocTase
KOMMbloTepa

55

Tpurrep. Cymmarop.




56

MHoropaspsaHbIn cymmaTop
[MocTpoeHne cxemM Ha FIOrnM4YeCcKmxX
anemeHTax. 3anncb NOrM4Yeckoro
BbIpaXXeHMs NO FIOrMYEeCKON CXxeme

57

58

MWKpOCXEMbI U TEXHOMOTUS UX
npousBoacTBa

MpencTtaBneHne LenbIx Ynucen B
namsaTu KOMMbloTepa.
OrpaHn4YeHHOCTb AnanasoHa
yucen npu orpaHuyYeHnm
KonmMyecTBa paspsaos.
MepenonHeHue paspsaHoOn CeTKM

59

60

61

62

be33HakoBble 1 3HaKoBble
JaHHble. 3HaKoBbIN OUT.
[1BONYHbLIN OOMNONHUTENBLHbIN KOA
oTpuuaTenbHbIX Yncen

MobutoBble nornyeckue
onepauun. Jlornyeckun,
apnPMeTUYECKNN U LINKNNYECKNI
caBurn

LLndppoBaHune ¢ NnoMoLLbIo
nobutosow onepaymm
«nckmovatowee UA»
lMpencraBneHne n xpaHeHue B
namMsiTM KoMnbloTEpPa
BELLLECTBEHHbIX YMCer

63

BbinonHeHne onepauun ¢
BELLECTBEHHbIMW YMUCaMu,




HakonsieHme owmnbok Npn
BblYNCIIEHMAX

lMpakTnyeckasa paboTa no Teme
«M3y4yeHne nopaspsgHoro

64 MaLUMHHOIO NpeacTaBneHns
LernbiX U BeLLeCTBEHHbIX Yncen»

65 AHanus anroputMoB
OTanbl peleHnsa 3agad Ha

66 KomnbtoTepe. MHCTpyMeHTanbHble
cpencTBa: TpaHCnATop, OTNaayuK,
NPOUIIMPOBLLMK
Cpena nporpammMmmnpoBaHus.
Komnunauusa n nHtepnpetaums

67 nporpamm. BupTtyarnbHble
MaLUUHbl. HTerpupoBaHHas
cpega pa3paboTku

68 MeToabl oTnagku nporpaMmm

69 Tunbl NepeMeHHbIX B A3bIKe
nporpamMmmMmpoBaHns

70 Ob6paboTka uenbix Yncen

71 O6paboTka BeLLeCTBEHHbIX YnCen

79 CnyyanHble 1 nceBgocnyyYanHble
yucna

73 BeTtBneHus. CnoxHble ycrnoBums

74 Lnknel ¢ ycnosuem
Linknel no nepemMeHHoN.

75 B3anmosamMeHAeMOCTb pasnuyHbIX

BUOOB LIMKITOB




76

77

78

O6paboTka HaTyparnbHbIX Yncen ¢
NCNosfib30BaHMEM LIMKIOB

HaxoxgeHue Bcex NpPoCTbIX Yncern
B 3ajaHHOM auanasoHe
lMpakTnyeckasa paboTa no Teme
«PeweHne 3agay metoaom
nepebopa»

MHBapuaHT umkna

0.5

79
80

[lokyMeHTMpoBaHMe nporpaMmm

O6paboTka AaHHbIX, XpPaHALLMXCS
B pamnax

81

82

Pa3bueHune 3agaum Ha nog3agaym

Mcnonb3oBaHue cTaHgapTHON
onbnmnoTekun a3bika
NporpaMmMupoOBaHUSI.
MoakntoveHne dbnbnuoTtek
noanporpamMmm CTOPOHHUX
npoussoguTenen

83

84

Moanporpammebl (Npouenypbl 1
dYHKLNN)
Moanporpammel (Mpouenypsbl U
dyHKUUN)

85

MpakTnyeckas paboTa no teme
"PaspaboTka nognporpamm"

86

Pekypcusi. PekypcuBHble 06beKTbI
(dbpakTansl). PekypcuBHble
npoueaypbl U PYHKUMN.
Mcnonb3oBaHue cteka gns




87

OopraHn3aLun pekypcuBHbIX
BbI3OBOB

lMpakTnyeckasa paboTa no Teme
"PeKkypcuBHble nognporpamMmmbl”

88
89

90

MoaynbHbI NPUHLKUN NOCTPOEHNSA
nporpaMmm

YucreHHble meToabl
MpakTnyeckasa paboTa no teme

«4YuncneHHoe pelleHne
ypaBHEHUN»

91

92

93

Mcnonb3oBaHne guckpeTnsauum B
BblYNCIIUTENBHbIX 3ag4adax
MpakTnyeckasa paboTta no Teme
«MpnbnmxeHHoe BblUMCIEHNE
AJNH KPMBbIX K nrowagen ouryp»
lMpakTnyeckasa paboTta no Teme
«lMonck makcumyma (MMHUMYyMA)
DYHKUNNY

94

95

O6paboTka CUMBOSIbHbIX OAHHbIX.
Anroputmbl 06paboTku
CYMBOJIbHbIX CTPOK: NOACYET
Konu4yecTBa NosiBfeHni cumBeona
B CTPOKe

Anroputmbl 06paboTku
CYMBOJIbHbIX CTPOK: pa3bueHune
CTPOKM Ha crioBa no NpobenbHbIM
CYMBONam

96

Anroputmbl 06paboTku




97

98

99

CUMBOJIbHbIX CTPOK: MNOUCK
NoACTPOKN BHYTPU AAHHOW CTPOKMU;
3aMeHa HaneHHOWN NOACTPOKN Ha
APYryto CTPOKY

lMpakTnyeckasa paboTa no Teme
"ObpaboTKa CTPOK C
NCcnosib3oBaHMEM (PyHKUMI
cTaHOapTHOM BUBNMOTEKN A3bIKa
nporpaMmmmpoBaHus”

"eHepauus crnoBs B 3a4aHHOM
andgasute

MaccuBbl 1 nocrnegoBaTesibHOCTH

yncen. MNMpakrtnyeckasa pabora no
Teme "3anonHeHne maccmea"

0.5

100

101

O606LWEHHbIE XapaKTEPUCTUKM
mMaccuBa

JINHEeNHbIN NOUCK 3a4aHHOro
3Ha4YeHUs1 B MaccuBe.
MNMpakTnyeckasa paboTa no teme
"JTMHENHbIN NOUCK 3aJaHHOIO
3Ha4YeHna B maccmse”

0.5

102

103

MpakTnyeckasa paboTa no Teme
"[Monck MMHMManbHOro
(MakcumanbHOro) anemMeHTa B
4ymucrnosBom maccuse"

CopTupoBka 04HOMEPHOIO
mMaccuBa. [pocTble MeToabl
copTupoBku. NpakTnyeckas
paboTa no teme "lNMpocTbie

0.5




104

105

MeTobl COPTUPOBKM Maccuea”

CopTtupoBka crnvsaHuem. bbicTpas
COpTMpPOBKa Maccmea (anropuTtm
QuickSort). MNMpakTnyeckasn paboTta
no Teme "bbICTpas copTnpoBKa
mMaccusa"

[1BOMYHbIM NOUCK B
OTCOPTUPOBAHHOM MacCUBE.
lMpakTnyeckasa paboTa no Teme
"[1BONYHBbIN Nounck"

0.5

0.5

106
107
108

[BymepHble maccuBbl (MaTpuLbl)
Anroputmbl 06paboTkn maTpu,
PelwweHuve 3agay aHannsa gaHHbIX

109
110

CpeqacTBa TEKCTOBOro npoleccopa
KomnbtoTepHas BEpPCTKa TEKCTa

— | — ok

111

112

MNMpakTnyeckasa paboTa no teme
"BépcTKka JOKYMEHTOB C
mMatemaTuyeckummn popmynamm”

NHCTpyMeHTbI peLeH3npoBaHus

113

MpakTnyeckas paboTa no teme
"MHorocTpaHuyHble JOKYMEHTHI"

114

O6nayHble cepBuChlI.
KonnektnBHas pabota ¢
AOKymeHTamu. [pakTnyeckas
paboTta no teme "KonnekrtnBHas
paboTa ¢ JoKkymeHTamn"

0.5

115

AHann3 gaHHbIX. bonblune
JaHHble




116
117

MalunHHoe obyyeHune

AHanmu3 gaHHbIX C MOMOLLbIO
3NEKTPOHHbIX Tabnumy

118

119

MpakTnyeckasa paboTa no Teme
"AHann3 gaHHbIX C MOMOLLbIO
3MEKTPOHHbIX Tabnuu"

[MocTpoeHue rpadomkoB OYHKLMN.
MpakTnyeckasa paboTa no teme
"HarnagHoe npeacTtaBneHue
pes3ynbTaToB CTaTUCTUYECKOM
06paboTKn faHHbIX B BUAE
anarpamm cpeacrtBamMun pegakropa
3NEKTPOHHbIX Tabnumy"

0.5

120

121

122

JInHum TpeHaa. MNpaktnyeckas
paboTa no teme "lMoagdop NMHUK
TpeHnaa, nporHo3nposaHue”
Moabop napameTpa.
MpakTnyeckasa paboTa no teme
"YucneHHoe pelleHne ypaBHEHUN
C nomMoLbto nogbopa napametpa”

OnTmMmM3auma Kak nomck
Hauny4yLlero peweHna B
3a[aHHbIX YCIOBUSIX.
MpakTnyeckas paboTa no teme
"PeLweHne 3agay ontuMmmaauum ¢
NMOMOLLIbIO ANIEKTPOHHbIX Tabnuy"

0.5

0.5

0.5

123

PesepBHoe Bpems

124

Pe3epBHoe Bpem4




125

PesepBHoe Bpems

1
126 PesepBHoOe Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHoe Bpems 1
129 PesepBHoOe Bpems 1
130 PesepBHoe 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

HPg-LFPAMME 136 0 21.5

11 KINACC

KonuyectBO 4acoB OneKTPOHHbIe
:fn Tema ypoka Bcero KoHTponkHeie | llpakTuieckue fll:;seHMﬂ gg?a%%i?feanble
paboTbl paboTbl pecypchbl
1 KonunyectBo nHopmaumnu 1
2 AnropuTMbl cXXaTuUs AaHHbIX 1
3 Anroputm XadpdpmaHa 1
MpakTnyeckas paboTa no teme
4 "CxaTme aaHHbIX C MOMOLLbHO 1 1
anroputma XapdpmaHa"

5 Anroputm LZW 1
6 Anroputmbl CXXaTus AaHHbIX C 1 0.5




notepsimu. lNpaktnyeckasa pabora
no Teme "Cxatne gaHHbIX C
notepsamu (anroputmel JPEG,
MP3)"

7 CKopoCTb nepegayn gaHHbIX

8 [MomexoycTondmsble Koabl

9 MpakTnyeckasa paboTa no Teme
"NomexoycTon4ymeble koabl"
Cuctembl. KOMNOHEHTbI CUCTEMBI U
nx B3anmogencrtame. CUCTEMHbIN

10 adhekT. YnpasreHune Kak
MHGOPMaLMOHHBIN NpoLecc.
Ob6paTHas cBA3b

11 Mopgenu n mogenupoBaHue

12 Mpadobl

13 PelwieHune 3agay ¢ noMoLLblo
rpacoB

14 [epeBbs

15 OcHoBbI TEOPUM UIP
MNMpakTnyeckas paboTa no teme

16 "ToncK BbIMIPbILLHOW cTpaTerum B
urpe ¢ NonHom uHgopmaunen”

17 CpencrBa NCKYCCTBEHHOIO
MHTEeNnekKTa
MpakTnyeckasa paboTa no Teme

18 "CpefacTtBa UCKYCCTBEHHOIO
nHTennekra"
dopmanusaums NOHATUA
anroputma. MawwnHa TelopuHra

19 Kak yHnBepcarnbHas Moaerb

BbluMCNeHun. Teanc Yépua—
TbtopuHra




20

lMpakTnyeckasa paboTa no Teme
"CocTtaBneHune npocTomn
nporpamMmmbl 115 MalUnHbI
TbtopuHra"

21

MawwuHa lNocTa

22

HopmarnbHble anropngmel
MapkoBa

23

AnropMTMUYECKN HEpPa3pELLUMMbIE
3agayvn. 3agaya octaHoBa.
HeB0O3MOXXHOCTb aBTOMaTUYECKOMN
OoTNnagku nporpamm

24

CrnoOXHOCTb BblYUCIIEHUN

25

Mounck NpocTbIX Yncen B 3agaHHOM
AnanasoHe C NMOMOLLbIO anroputMa
«peLleTo JpatocdeHar

26

MpakTnyeckasa paboTa no teme
"MoncKk NPOCTbIX Yncen B
3a4aHHOM gmanasoHe"

27

MHoropaspsigHble Lenble yucna,
3a4a4v 4SIMHHON apnudMeTUKK

28

MpakTnyeckasa paboTa no teme
"Peanunsauus BbIMUCIIEHUN C
MHoropaspsagHbIMu Yyucnammn"

29

CnoBapu (accounaTmBHble
MaccuBbl, 0OTOBpaxeHns). XaLw-
Tabnuubl. NocTtpoeHue
andgaBnTHO-4aCTOTHOrO cnosaps
ANSA 3aaHHOro TekcTa

30

MpakTuyeckas pabota no teme
"MocTpoeHne andaBUTHO-
4YacTOTHOro crioBaps ans
3agaHHoro Tekcra"




31

AHanun3 TekcTa Ha eCTeCTBEHHOM
A3blke. BolgeneHve
nocrnegoBaTernbHOCTEN MO
wabnoHy. PerynspHoble
BblpaXeHus. HacTOTHbIN aHanu3

32

lMpakTnyeckas paboTa no Teme
"AHann3 Tekcta Ha ecTeCTBEHHOM
A3blke"

33

Ctekun. AHann3 npaBunbHOCTH
CKOBOYHOrO BblpaXXeHns

34

BbluncneHne apndpmeTtmyeckoro
BblpaXXeHus1, 3anncaHHoro B
noctgukcHon doopme

35

MpakTnyeckasa paboTa no teme
"BbluncrieHne apndmMeTnyeckoro
BblpaXXeHUs1, 3annUcaHHoro B
nocTukcHon gopme”

36

Ouepean. Ncnonb3oBaHne
oyepean anst BPEMEHHOro
XpaHeHUs1 AaHHbIX

37

MpakTnyeckasa paboTta no Teme
"Mcnonb3oBaHune oyepean”

38

[epesbs. Peanusauna gepesa c
NMOMOLLIbKO CCbINTOYHbIX CTPYKTYP.
[Bon4Hble (BHapHbIE) AepeBbS.
MocTpoeHune gepesa ona
3a4aHHOro apMgmMeTU4EeCKoro
BblpaXKeHus

39

MpakTnyeckas paboTa no teme

"Mcnonb3oBaHne gepeBbeB AN4
BblYMCNEHNS apudMeTUIECKNX

BblpaxeHumn"

40

PekypcuBHble anroputmbl ob6xoaa




aepesa. Mcnonb3oBaHue cTeka u
ovepeaun ansd obxona JepeBa

41

PekypcuBHble anroputmbl ob6xoaa
AepeBa. Vcnonb3oBaHue cTeka u
ouyepeam ans obxoaa gepesa

42

AnropuTtmsbl Ha rpadax.
[MocTpoeHne MUHUMarnbLHOro
OCTOBHOrO JepeBa B3BELLUEHHOMO
CBSI3HOrO HEOPUEHTUPOBAHHOTO

rpacda

43

O6xop rpada B rnybunHy. Obxon,
rpada B LUNPUHY

44

KonnyectBO pasnuyHbIX NyTemn
MeXxay BepLuMHamum
OPUEHTUPOBAHHOIO aUUKIINYECKOro

rpaca

45

Anropnt™m [JenkcTpol.

46

MpakTnyeckasa paboTa no teme
"BbluMCrieHne AfMHbI KpaTyaunwero
nyTn Mexay BepLunMHamm rpadgpa
(anroputm OdenkcTpsbl)"

47

Anroputm ®novga—YopLanna

48

3agauu, pelaemble C NOMOLLBIO
ANHaMNYeCKoro
NporpaMMupPOBaHUS: BblYMUCIIEHNE
PEKYPCUBHbBIX PYHKLMI

49

MpakTnyeckas paboTa no teme
"BbluMcCrieHne peKkypCuBHbIX
dYHKLNIA C MOMOLLLIO
ANHaAMMNYECKOro
nporpaMmmupoBaHus”

50

3agayun, pewaemble C NOMOLLbIO




AVHaMNYECKOro
NporpaMMMpOBaHUS: NMOACHET
KOnM4ecTBa BapuMaHToB

51

lMpakTnyeckasa paboTa no Teme
"MNogcyéTt konuyecTsa BapnaHToB
C MOMOLLbIO AMHAMUNYECKOrO
nporpaMmmupoBaHus”

52

3apaun, pewlaemMble C NOMOLLbLO
JUHaMNYecKoro
NnporpamMM1MpOBaHNSA: 3a4a4u
onTuMusaumm

53

lMoHATMe 0 napagurmax
nporpammupoBaHus. O63op
A3bIKOB NPOrpaMMm1pPOBaHMS

54

NoHaTe 00 0O6BbeKTHO-
OPMEHTUPOBAHHOM
nporpamMmmM1MpoBaHnn

55

O6BbekTbl 1 Knaccbl. CBoncTea U
MeToAbl OOBLEKTOB

56

OB6bEKTHO-OPUEHTUPOBAHHbIN
aHanus

57

lMpakTnyeckasa paboTta no Teme
"Mcnonb3oBaHMe rotoBbIX KIlaccoB
B nporpamme”

58

Pa3paboTka nporpaMm Ha OCHOBe
0O BbEKTHO-OPUEHTUPOBAHHOIO
noaxoga

59

MpakTnyeckas paboTta
"PaspaboTka npocTon nporpamMmmbl
C ucnosnb3oBaHWeM Knaccos"

60

WHkancynaums. Npaktnyeckas
paboTta no teme "Pa3paboTka

0.5




Knacca, Ucnonb3yLero
WHKancynayuwo"

61

Hacneposanue. Nonumopdunsm

62

lNMpakTnyeckas paboTa no Teme
"Pa3paboTka nepapxmm knaccos"

63

Cpepfbl ObicTpon pa3paboTku
nporpamm. lNpoekTupoBaHme
WHTepdenca nonb3oBaTensd

64

lMpoekTupoBaHue nHTepdenca
nosib3oBaTesns

65

MNcnonb3oBaHue rotoBbiX
ynpaBnsemMblX 3f1eMeHTOB Ans
NocTpoeHnsa nHTepenca

66

MpakTnyeckas paboTa no teme
"Pa3paboTka nporpammsbl C
rpadonyeckum nHTepdencom”

67

N3yueHne BTOpOro s3bika
nporpaMM1MpoBaHus

68

N3yueHne BTOpOro s3bika
nporpaMM1MpoBaHus

69

OTanbl KOMMNbKOTEPHO-
MaTemMaTn4eckoro
MoaesinpoBaHUA

70

[dunckpeTtnsauus npm
MaTemMaTM4YeCcKOM MOAENMPOBaAHMUMA
HenpepbIBHbIX NPOLIECCOB.
MopgenvpoBaHue OBUXEHUS

71

MpakTnyeckas paboTa no teme
"MogennpoBaHue gBuMXKeHus"

72

MogenupoBaHne 6G1MONOrM4YecKnx
cucteM. lNpaktnyeckas pabota no
Teme "MogenupoBaHue

0.5




duonornyeckux cucrtem"

73

MaTemaTtundeckne mogenu B
3KOHOMUKE. BbluncnuntenbHble
3KCNepPUMEHTbI C MOAENSIMU

74

BepoatHocTHble MOaenu.
lMpakTnyeckasa paboTa no Teme
"IMnTaumoHHoe MoaenmpoBaHue
c nomoLibto metoga MoHTe-
Kapno"

0.5

75

KomnbtoTepHoe moaenupoBaHue
CUCTEM ynpaBrieHust

76

O6paboTka pesynbTaToB
3KCnepuMeHTa

77

TabnuyHble (pensunoHHble) 6asbl
AaHHbIX

78

Mownck, copTnpoBka 1 omnbTpauus
AaHHbIX. 3anpocbl Ha BbIOOPKY
AaHHbIX. 3anpockl ¢
napameTpamu. Beluncnsemble
nons B 3anpocax

79

MNMpakTnyeckas paboTa no teme
"PaboTa ¢ rotoBoi 6a3on AaHHbIX"

80

MHorotabnunyHbie 6a3bl AaHHbIX.
Tunbl cBA3en mexay Tabnuuamu.
BHewHun kntou. LlenocTHOCTb
©a3bl JaHHbIX

81

MpakTnyeckas paboTa no teme
"Pa3paboTka MHOroTabnuyHom
6a3bl gaHHbIX"

82

3anpocbl K MHOrOTabNMIMYHbIM
6asam gaHHbIX

83

lMpakTnyeckas paboTa no teme




"3anpockl K MHorotabnuyHon 6ase
JaHHbIX"

84 A3bIK ynpasneHna gaHHbIM1 SQL
lMpakTnyeckasa paboTa no Teme

85 "YnpaBneHue gaHHbIMK C
nomMoLLbio a3bika SQL"

86 HepensaunoHHblie 6a3bl AaHHbIX.
OKCnepTHbIE CUCTEMBI

87 MHTepHeT-npnnoxeHus
[MoHATMe o cepBepHOM K

88 KIMMEHTCKOW YacTax canTa.
TexHonorns «KIMeHT — cepeepy,
€€ JOCTOMHCTBA U HeJOCTaTKK

89 OcHoBbl s13blka HTML
MNMpakTnyeckas paboTa no teme

90 "Co3gaHune TekcToBOW BEO-
cTpaHuupl”

91 OcHoBbl a3blka HTML

92 OcHoBbl s3blka HTML
MNMpakTnyeckas paboTa no teme
"CospgaHue Beb-CcTpaHunubl,

93 BKIMOYaKoLLEN MynbTUMEANNHbIE
006BbEKThI (PUCYHKK, 3BYKOBbIE
AaHHble, Buaeo)"
OcHoBbI KackagHbIX Tabnuy,

94 -
ctunen (CSS)
MpakTnyeckasa paboTa no Teme

95 "OdopmneHne cTpaHuubl C
NOMOLLbIO KackagHbIX Tabnuu,
ctunen"

96 CueHapum Ha sa3bike JavaScript

97 CueHapuu Ha sa3bike JavaScript




98

dopmbl Ha BEB-CTpaHuue

99

lMpakTnyeckasa paboTa no Teme
"ObpaboTka gaHHbIX hopm”

100

PaamelueHne Beb-canTtoB. Ycnyra
XOCTUHra. 3arpyska annos Ha
cauvt

101

Kagopuposanue. VcnpasneHve
nepcnekTusbl. 'McTorpamma.
Koppekumsi ypoBHeN, KoppeKuus
useta. ObecuBeymBaHNe LBETHbIX
n3obpaxxeHnmn

102

Beoa nsobpaxxeHun c
NCMNonb30BaHMEM PasfnYHbIX
UM POBLIX YCTPOUCTB.
lMpakTnyeckasa paboTa no Teme
"O6paboTka LmdppoBbIX

doTtorpadumn”

0.5

103

PeTtywsb. PaboTta c obnactsamu.
®dunbTpbl. MNpakTnyeckas paboTta
no Teme "PeTyLb LMGPOBbLIX

doTtorpadgumn”

0.5

104

MHOrocnomHble n3obpaxeHuns.
TekcTtoBble crion. Macka cros.
KaHanbl. CoxpaHeHue
BblAeneHHon obnactu

105

MpakTnyeckasa paboTa no Teme
"MHorocnonHsle n3obpaxeHus"

106

MogroTtoBka unncTpaunn ans
BebO-canTos. [MpakTnyeckas paborta
no Teme "AHMMUPOBAHHbIE
n3obpaxxeHns"

0.5

107

BektopHas rpadoumka.
BekTopusaums pactpoBbIxX




n3obpaxeHnn

lMpakTnyeckasa paboTa no Teme

108 "BekTopHas rpacuka" 1
MprHUMMBLI NOCTPOEHNS U
109 penakTMpoBaHUS TPEXMEPHbIX 1
mMoaeneu
MpakTnyeckasa paboTa no Teme
110 "Co3sgaHne NpocCTbIX TPEXMEPHbIX 1
moaenen"
111 CeTouHble mogenu. MaTtepuansbl 1
112 lMpakTnyeckasa paboTa no Teme 1
"CeTo4Hble mogenun"
113 MoaenupoBaHue UCTOYHUKOB 1
ocBeleHnd. Kamepbl
MNMpakTnyeckasa paboTa no teme
114 "PengepuHr" 1
115 ApantmneHble TexHonorum (3D- 1
NPUHTEPHI)
lMoHaTue o BupTyansHom
116 peanbHOCTU N OOMONMHEHHON 1
peanbHOCTH
117 PesepBHoe Bpems 1
118 PesepBHoe Bpems 1
119 PesepBHoe Bpemsi 1
120 Pe3epBHoOe Bpems 1
121 PesepBHoe Bpems 1
122 PesepBHoe Bpems 1
123 Pe3epBHOe Bpems 1
124 PesepBHoe Bpems 1
125 PesepBHoe Bpems 1
126 PesepBHoe Bpems 1




127 PesepBHoe Bpemsi 1
128 PesepBHoe Bpems 1
129 Pes3epBHoOe Bpems 1
130 PesepBHoe Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHoe Bpems 1
134 PesepBHoe Bpems 1
135 PesepBHoe Bpemsi 1
136 PesepBHoe Bpems 1

OBLUEE KONMYECTBO YACOB IO
NMPOrPAMME

—_
w
»

36.5







NMPOBEPAEMbIE HA EIN3 NO UH®OPMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOWU OBPA3OBATEJIbHOU NPOIrPAMMbI CPEAHEIO
OBLLEIr0 ObPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

NMpoBepsieMble TpeboOBaHUA K NpeAMEeTHbIM pe3ynbTatam
OCBOEHUS OCHOBHOMW OOpa3oBaTesibHOW NporpaMmmMmbl cpeaHero
obuero o6pasoBaHus

1.

3Hamb (noHUMams)

1.1

lMoHumaHue OCHOBHBbIX NPUHLNNOB yCcTponcTea n
PYHKUMOHNPOBAHMS COBPEMEHHbIX CTALMOHAPHBLIX U MOOMMBbHbBIX
KOMMNbIOTEPOB; TEHOEHUUN Pa3BUTUSA KOMMbIOTEPHbLIX TEXHOSOMN;
BNageHne Hasblkamu paboTbl C ONepauuoHHbIMW CUCTEMAMU U
OCHOBHbIMW BUAaMu NporpaMMHoOro obecnedeHuss ansg pelueHus
y4ebBHbIX 3ag4ay No BbIGpaHHON cneynanmsaumm

1.2

Hanuune npeacraenennii o 6a30BbIX NpUHUMNAX opraHM3auun u
bYHKLUMOHMPOBAHMS KOMMNBIOTEPHbLIX CETEW

1.3

[MOHMMaHME OCHOBHbIX MNPUHLUWNOB ANCKPETU3AUUN PasfNYHbIX
BNAOB MHGOpMaLnK

1.4

MoHnmaHne 6a3oBbIX anropuTMoB 06pPabOTKM  YMCNOBOWN U
TEKCTOBOW MHOpMauumn (3anucb Ymcen B NO3ULMOHHOW CUCTEME
CUYMCNEHNS, OENUMOCTb LIENbIX YNCES; HaXOXAEeHME BCEX NPOCTbIX
yucen B 3agaHHOM [AuanasoHe; obpaboTka MHoropaspsiaHbIX
LenbIX YMcen; aHanma CUMBOSIbHbBIX CTPOK U ApYrux), anroputMoB
nomcka n COpTUPOBKK

1.5

3HaHMe (YHKUMOHAamNbHbIE BO3MOXHOCTU WMHCTPYMEHTarnbHbIX
cpeacTB cpeabl pa3paboTku

1.6

BnapeHne ocHOBHbIMM cBegeHUAMM O ©asax [aHHbIX, WX
CTPYKTYpe, CpeACcTBax co3faHns U paboTbl C HUMM

1.7

MOHMMaHMEe  BO3MOXHOCTEM U OrPaHUYEHUA  TEXHOMOrnm
WUCKYCCTBEHHOIO MHTENSIeKTa B pasnU4YHbIX obnacTax; Hanudue
npeactaBneHnmn 00 NCMNoJSib30BaHUN MHGOPMAaLMOHHbIX
TEXHOJSI0rMM B pasnunyHbIX NpodyeccuoHanbHbIX cdepax

1.8

Bnagenve TeopeTU4ecKknm annapartom, NO3BONSAOLLUM
OCYLLIECTBNATb NpeAcTaBrieHne 3a4aHHOro HaTyparnbHOro Ymicna B
pasnnyHbIX CUCTEMAX CYUCIEHUSN; BbINOSHATL NpeobpasoBaHus
NOrMYECKUX BbIPaXXEHUI, WUCMONb3ys 3aKOHbl anredpbl NOTMKK;
onpegenaTb KpaTyamwumih nNyTb BO B3BELWEHHOM rpade U
KONM4ecTBO MNyTen Mexay BepluMHaMn OpUEeHTUPOBAHHOIO
auMKIIM4Yeckoro rpadga

Ymemsb

2.1

YMeHue UCronb3oBaTh KOMMbIOTEPHO-MaTemaTMyeckme Moaenu
ANA aHanusa OObEeKTOB M NpoLeccoB: opMynMpoBaTh Lenb
MOAENNPOBaHUS, BbINOMHATL aHanu3 pe3ynbTaToB, MNoMy4YeHHbIX B
XoO0e MOOENVPOBaHUS; OLEHMBaTb adekBaTHOCTb  Modenu
MoaenMpyemoMy OOBLEKTY WNnM  npoueccy; NpeacTaBnATb
pesynbTaTbl MOAENMPOBAHUS B HArMAAHOM Buae

2.2

YMeHue KnaccuuumMpoBaTb OCHOBHbIE 3a4ayu aHanmsa OaHHbIX
(NporHosupoBaHue, Krnaccudukaums, Knactepusauus, aHanus




OTKMOHEHWUI); MOHMMATb MNOCNEeAOBaTENbHOCTL PeLleHMs 3aaad
aHanusa [OaHHbIX: cOop NepBUYHbIX AAHHbLIX, OYUCTKA M OLIEHKa
KayecTBa [faHHbIX, BbIGOP U (MNK) NOCTPOEHWE Moaenw,
npeobpasoBaHue [JaHHbIX, BM3yanusauus [aHHbIX,
WHTepnpeTauus pe3ynbTaToB

2.3

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

2.4

YMeHne  cTpouTb  Kod, obecneuymBaloWMin  HaAMMEHbLUYHO
BO3MOXHY CPEAHIo ANIMHY COOBLLEHNsI MPU M3BECTHOM YacToTe
CMMBOJIOB

2.5

YMeHne uvcnonb3oBatb NpUM  pelleHnun 3ajay  CBOMWCTBa
NO3ULMOHHOM 3anncu Yucesn, anropuTMbl MOCTPOEHUS 3anucu
ynucra B MNO3UMUMOHHOM CUCTEME CUYUCHEHUMS C  3afaHHbIM
OCHOBaHMEM W MOCTPOEHUS 4ucrna Mo CTPOKe, coAepxallen
3anncb 3TOr0 4yucna B MNO3ULUMOHHOW CUCTEME CUUCIIEHUA C
3alaHHbIM OCHOBaHWEM; YMEHWe BbINONHATL apudmMeTndeckune
onepauuu B NO3MLMOHHbIX CUCTEMAX CYUCIIEHNS

2.6

YMeHue CTpouUTb JIOrMYecKoe BblpaXeHue B OU3BIOHKTMBHOW U
KOHBIOHKTUBHOW HOpMarbHbIX dopmax no 3agaHHon Tabnuue
WCTUMHHOCTK; uccnepoBatb 065acTb MCTUHHOCTU BbICKa3blBaHMWS,
coepxallero mnepemMeHHble; pellaTb HEeCNOXHble fornyeckune
ypaBHeHUs

2.7

YMeHne peliaTb anropuTMUMYEecKMe 3adaudu, CBsi3aHHble C
aHanu3om rpacdoB (3agayn MNOCTPOEHMSI OMTMMArbHOIO MyTy
MeXay BepluMHamu rpadpa, onpeaeneHns KonmyecTsa pasfnuyHbIX
nyTen mexay BeplMHaMU OPUEHTUPOBAHHOIO aLMKIINYECKOro

rpaca)

2.8

YMeHne ucnonb3oBaTb AEpPEeBbs MpU aHanmM3e M MNOoCTPOeHUn
KOAOB M ANs npeacTaBrieHns apnudMeTUYeCKMX BblpaXKeHWI, nNpu
peLleHnn 3aaay noucka M COpTUMPOBKU; YMEHME CTPOUTb AEePEBO
Urpbl MO 3a4aHHOMY anropuTMy; paspabaTbiBaTb U 060CHOBbLIBaTb
BbIUIPbILLHYO CTPATErno Urpbl

2.9

YMeHue aHanuavMpoBaTtb anroputMbl C UCMOMb3oBaHWEM Tabnull
TPaccUpPOBKK, onpeadenaTb 6e3 UCMonb3oBaHWA KoMMbloTepa
pe3ynbTaThbl BbINOMHEHUS HECMOXHbIX MPOrpamMm, BKMOYaLLNX
LUMKNbI, BETBMEHUA M MoAnporpaMmMbl, Npu 3afdaHHbIX UCXOAHbLIX
[AaHHbIX

2.10

YMeHve onpenensite CNOXHOCTb M3yd4aeMblXx B Kypce 06a3oBbixX
anropuTMoB (CyMMMpOBaHWE 3MEMEHTOB MaccuBa, COPTMPOBKA
maccuBa, nepebopHble anropuTMbl, [OBOWYHbLIA  MOUCK) MU
NMPUBOAUTL NPUMEPBI HECKOSbKUX anropuTMOB PasHOW CIOXHOCTU
ANs peLeHns O4HOM 3aaa4u

2.11

BnageHne  yHuMBepcanbHbIM  S13bIKOM  MPOrPaMMUPOBAHUS
Bbicokoro ypoBHA (lMackanb, Python, Java, C++, C#),
npeacTaBneHnsMn o 06as3oBbIX TUMAxX AaHHbIX U CTPYKTypax




AaHHbIX; YMEHWe UCMofb30BaTb OCHOBHblE YyhpaBrsiowmne
KOHCTPYKLMKN; YMEHME OCYLLECTBNSATbL aHanu3 npeasiokeHHOM
nporpaMmbl: onpeaensaTb pes3ynbTaTbl paboTbl NporpaMMbl Mpu
3aaHHbIX MCXOAHbIX OaHHbIX; onpeaensiTb, NPU Kakux UCXOOHbIX
AaHHbIX  BO3MOXHO  MOfyYeHMEe  yKasaHHbIX  pe3ynbTaToB;
BbISIBNSATb AaHHbIE, KOTOPbIE MOTYT NMPUBECTM K OLWMOKe B paboTe
nporpaMmbl; ¢OpMynMpoBaTh MNPeasIoXKEHUS MO  YIyYLEHMHO
NporpaMMHOro Koaa

2.12

YMeHve peanu3oBbiBaTb Ha BblOpaHHOM NS U3ydeHUs A3blke
nporpaMmmupoBaHus Bblicokoro yposHs (IMackanb, Python, Java,
C++, C#) TtunoBble anroputMbl 06pabOTKM 4YMCEN, YUCIOBbIX
nocrnegoBaTenlbHOCTEN W MacCUBOB: NpeAcTaBfieHMe 4ucna B
BMae Habopa NPOCTbIX ~ COMHOXMWTENEWN; HaxoxgeHue
MakcumanbHOM (MUHMMarbHOW) UU@PLI HaTypasrbHOro 4ucna,
3anNnMCaHHOrO B CUCTEME CYUCMEHUSS C OCHOBaHWEM, He
npesbiwarwowmm 10; BbldUCIEHNE OBOBLIEHHBLIX XapakKTepUCTUK
3N1IeMEHTOB MaccuBa WM YUCNOBOW  MOCNefoBaTeNnbHOCTU
(cymmbl, npoun3seneHus cpegHero apudmMeTU4eCcKoro,
MWHUManbHOrO W  MaKCUMaribHOrO 3fEeMEHTOB, KOnMyecTBa
3IEMEHTOB, yOOBIETBOPSOLLMX 3ajaHHOMY YCIOBUIO);
COPTMPOBKY 93NIEMEHTOB MaccuBa; YMEHWe UCnonb3oBaTtb B
nporpaMmmax gaHHble pasfnyHbIX TUNOB C YY4ETOM OrpaHuyYeHun Ha
AnanasoH MX BO3MOXHbIX 3HAYeHWW, MPUMEHSATb NPU peLleHun
3aja4y CTPYKTYpbl AaHHbIX (CMMCKW, crioBapw, CTeKW, oyepeam,
AepeBbs); NPUMEHSITb cTaHOapTHble n COBCTBEHHbIE
nognporpammbl Ansi 06paboTKM YMCIOBLIX AAHHBLIX N CUMBOJIbHbIX
CTPOK; McCnonb3oBaTb nNpu paspaboTke nporpamm OGUOBNMOTEKM
nognporpamMm; yMeHue WUCnonb3oBaTb CpeacTBa  OTNaiku
nporpamMm B cpege NporpaMmMmMpoBaHus

2.13

YMeHue wncnonb3oBaTb 9MEKTPOHHble Tabnuubl Ang aHanuaa,
npeacraBneHns u  obpaboTkm AaHHbIX  (BKMoYas  BbIOOpP
ONTUMAanNbHOrO pelleHns, nogdop NMHUK TpeHaa, pelleHne 3agad
NMPOrHO3NPOBaHMSA); yMeHue McnonbL3oBaThb TabnuyHble
(pensiumoHHble) 6a3bl 4aHHbIX U CIPABOYHbIE CUCTEMbI

2.14

YmeHve OpraHn3oBbIBaTb nn4yHoe NH(OPMaLMOHHOE
NMPOCTPAHCTBO C MCMOMNb30BaHNEM Pa3NnNYHbIX CPeACTB LMPOoBbIX
TEXHOMOMNIA; MOHMMaHWe BO3MOXHOCTEN LMPPOBLIX CEPBMCOB
rocyaapCTBEHHbIX YCNyr, LMpoBbiX 06pasoBaTerbHbIX CEPBMCOB




NEPEYEHDb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbBIX HA EI3 NO
MHO®OPMATUKE

Koa

MpoBepsieMbI aneMeHT coaepXxaHus

1

LindpoBaga rpaMoTHOCTb

1.1

OCHOBHble TEHAEHLMM Pa3BUTUS KOMMbIOTEPHBLIX TEXHOOMUIA.
MapannenbHble BblYMcneHust. MHOronpoueccopHble CUCTEMBI.
PacnpefenéHHble BblMUCIIUTENbHbIE CUCTEMBbI M 06paboTka GonbLLMX
AaHHbIX

1.2

MpMHUMNbI NOCTPOEHUA M annapaTHble KOMMOHEHTbl KOMMbIOTEPHbIX
cetenn. CeteBble npoTtokonbl. CeTb WHTepHeT. Agpecauns B CeTU
WuTtepHeT. [potokonbl cteka TCP/IP. Cuctema AOMEHHbIX WMEH.
Paspnenenue IP-ceT Ha noaceTn ¢ NOMOLLIbIO MaCcOK NOACETEN

1.3

dannosaa cucrtema. [louck B pannoson cucteme. [lpuHUMNDI
pasMeLleHna U MMeHoBaHua dannoB B [ONTOBPEMEHHOMW MNaMSATMU.
LLlabnoHbl ans onucaHuna rpynn dannos

1.4

CKkopocTb Mepedayn AaHHbIX. 3aBUCMMOCTb BpEeMeHM nepegayn oT
NHOPMAaLIMOHHOTO 06bEMA AaHHbIX M XapaKTEPUCTUK KaHana CBs3n

1.5

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

1.6

Kogbl, nossonswowme obHapyxmBaTb W UCMPaBnaTb  OLIMOKWK,
BO3HMKaKOWME Npu nepegavye faHHblX. PaccrtodaHne  XaMmuHra.
KogupoBaHue ¢ nostopeHnem 6utoB. Kogbl XammuHra

TeopeTnyeckne oCHoBbl MHOOPMATUKK

2.1

[1BonyHOe koaupoBaHue. PaBHOMepHble M HepaBHOMEPHbLIE KOAbl.
[ekoanpoBaHmne coObLLEHN, 3aMUCaHHbIX C MOMOLLLI HEPABHOMEPHbIX
kogos. Ycnosue daHo. [NocTpoeHne 0gHO3HAYHO AeKoANPYEMbIX KOOOB C
NnoMoLbI0 AepeBa

2.2

TeopeTuyeckne noaxoabl K oueHKe konudectsa MHdopmauun. EguHnubl
n3MmepeHnsa konuyectea MHGopmauun. AndaBuUTHBIN NOAXOL K OLIEHKe
KonuyecTtea nHgopmMaumn. 3akoH aganTUBHOCTM MHopMaunn. dopmyna
Xaptnu. Mugopmaumsa n BeposaTHocTb. Popmyna LLleHHOHa

2.3

Cuctembl cuncneHuns. PasBépHyTasa 3anucb LenbiX U ApOBHbIX Yncen B
NO3ULMOHHOW cucteme cyucneHus. CBoncTBa MNO3ULMOHHOMN 3anucu
yucna: KonmMyecTBO uUudp B 3anucu, Npu3HaK OENMMOCTU Yucna Ha
OCHOBaHMEe CUCTEMbI CYMCIEHUsI. ANropuTm nepesoda LEenoro Ynucna ms
P-nyHon cuctembl cuncneHna B OeCcATUYHYK. ANropuTtM nepesBoaa
KOHe4Hon P-uyHon gpobu B AecsaTuyHyo. AnropuTM nepeBoja LEenoro
yucna wu3 [OecATUMHOM CcucTeMbl cuucrnenuss B P-nunyto. [Nepesop
KOHEYHOW AecATUYHOW Apobu B P-u4yHyto. [1BOMYHasi, BOCbMEpUYHasa U
wecTHaguaTepuyHaa CUCTEMbl CUUCNEHUS, CBA3b MexXay HUMW.
ApudmeTnyeckme onepaumm B NO3NLNOHHbBIX CUCTEMAX CHUCTIEHUS

2.4

Tpovquaﬂ ypaBHOBeELUEHHAA cuctemMa CHUCIIEHUA. [1BONYHO-gecaTnyHaga
cucrema cHncreHunAa

2.5

KoanposaHne TtekctoB. KoampoBka ASCIl. OgHobOanTHble KOOMPOBKM.
CraHgapTt UNICODE. KoaovpoBka UTF-8. Onpepnenexve
MHOPMaLMOHHOITO 00 bEMAa TEKCTOBbLIX COODLLEHNI




2.6

KogupoBaHne wn3obpaxeHunn. OueHka WHGOPMaAUMOHHOIO 0b6bEMa
rpaduyecknx [AaHHbIX NpUM  3adaHHbIX paspelweHun u  rnybuHe
kKoanpoBaHusa uBeTa. LiBetoBble mogenu. KoamposaHue 3Byka. OueHka
NHPOPMALMOHHOTO O06bEMa 3BYKOBbIX [aHHbIX MpU 3adaHHbIX YacToTe
ANCKpeTU3aunn N paspsagHoOCTM KOOMPOBaHNSA

2.7

Anrebpa norukun. MNMoHaTHe Bbicka3biBaHMs. BbickasbiBaTenbHble hopMbl
(npeaukaTbl). KBaHTOPbI CyLLLECTBOBAHNSA N BCEOOLLIHOCTM.

INornyeckne onepauuun. Tabnuubl UCTUHHOCTU. JlorMyeckne BblpaXXeHUs.
Jlormyeckne TOXpectBa. JlorMyeckne onepauun W onepauum Hapg
MHOXeCTBaMMW.

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

INornyeckune yHKUMN. 3aBUCMMOCTb KONMYECTBa BO3MOXHbIX TOrMYeCcKuX
YHKUMIA OT KONN4YeCcTBa apryMeHTOB.

KaHoHW4Yeckne hopMbl NTOrMYECKUX BblpaXKeHUn

2.8

COBepUJeHHbIe ON3BIOHKTUBHbIE KOHBIOHKTMBHbIE HOpPpMarlibHble CbOprI,
aJTTOPUTMbI X NOCTPOEHUA Mo Tabnmue NCTUHHOCTU

2.9

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

2.10

Mogenu wn wmogenuposaHue. Llenn mogenupoBaHus. AQekBaTHOCTb
MoAdenu wmopenupyemomy obbekty wunu  npoueccy. dopmanusauus
NpuUKNagHbIxX 3agau.
lMpenctaBneHne pesynbTaToB MOLENUPOBaHWA B Buae, yAobHOM aAns
BOCNpUATUS YenosekoM. [pachmyeckoe npeacraBrneHne gaHHbIX (CXembl,
Tabnuubl, rpacukm).

2.11

MpeacTtaBneHune uenbix Ynucen B NamATn Komnototepa. OrpaHNYeHHOCTb
AnanasoHa 4ucen  nNpu  OrpaHUYEHUM  KonuyectBa  paspsios.
lMepenonHeHne pas3psgHon ceTkU. bes3sHakoBble M 3HAKOBble [AaHHbIE.
3HakoBbIN 6UT. [IBONYHbBIN AONOSTHUTENbBHbIA KOO OTPULATESTbHbLIX YUCE.
MobuTtoBble norudeckne onepauuun. Jlormyeckmn, apumeTnyeckun u
umknmyeckmn casurn. LndposaHne ¢ nomollblo NobGuToBOW Onepauuu
«uckntovatowee UA»

2.12

I'Ipep,CTaBneHme BelleCTBEHHbIX 4ucen B NaMATU  KOMIMbiOoTEpa.
3Havawas 4yacTb u nopAanokK 4ucna. lE',I/IaI'IaSOH 3Ha4YeHNN BELLECTBEHHbIX
yucern. I'Ipo6neMb| XpaHeHna BeweCTBEHHbIX 4ucesl, CBA3aHHble C
orpaHnyeHmnem Kornu4yecrtBa pa3pAanos. BbinonHeHue OI'IepaLlI/IIZ C
BELEeCTBEHHbIMW YMUCITaMU, HaKonmeHne owmnbok Npn BblMUCITEHNAX

2.13

Npadbl. OcHoBHble noHATUA. Buabl rpadgos. OnucaHme rpadoB C
MOMOLLIbIO MaTPUL, CMEXHOCTU, BECOBbIX MaTpuL, CMUCKOB CMEXHOCTW.
PeweHne anropytMmuyeckux 3agad, CBSI3aHHbIX C aHanmM3oMm rpados
(nocTpoeHne onTMmanbHOrO NyTM  Mexay BeplwuHamu  rpada,
onpegeneHne KoNMuyecTBa pasfiMyHbIX MNyTen Mexgy BeplunHamu
OPUEHTUPOBAHHOIO aUUKNNYEeCKoro rpaga)

2.14

[epeBbss. buHapHoe pepeBo. [epeBbsi noucka. Cnocobbl ob6xona
Aepesa. [peacrasneHve apudmMeTUYEeCKNX BblpaXXeHUn B BUOe Aepesa.
Mcnonb3oBaHue rpadoB W OepeBbeB NpU  ONUcCaHUM OOBEKTOB WU
NpoLEeCCOB OKpYXaroLlero mmpa




2.15

[AnckpeTHble urpbl ABYX UIPOKOB C MOSIHOM UHopMaLumen. NocTpoeHne
AepeBa nepebopa BapuaHTOB, OnNucaHuWe cTpaTerMn urpbl B Tabnn4Hom
dopme. BbMrpbillHbIE W NPOUrPbIWHBIE  NO3UUUK.  BbIUrpbIWHbIE
cTpartermm

2.16

CpefncrBa MCKYCCTBEHHOro uWHTennekra. WpeHTudukaums u  Nouck
n3obpaxenun, pacnosHaBaHuMe nmu. Wcnonb3oBaHne  MeTOAOB
WCKYCCTBEHHOIO MHTennekra B oby4varowmx cuctemax. VcnonbsoBaHue
METOAOB WCKYCCTBEHHOrO MWHTennekra B poboToTexHuke. WIHTepHeT
Bewen. HempoHHble ceTu

AJ'IFOpI/ITMbI 1 nporpammMmmpoBaHue

3.1

dopmanusaums  noHsTUs  anroputMa. MawuHa  ThlopyHra  Kak
YHMBepcanbHasi MoAesb BblYUCIIEHWIA

3.2

OueHka CNOXHOCTUM  BbluMcneHMn. Bpema pabotel u 0O6BLEM
Ncnosb3yemMon namsaTn, UX 3aBUCMMOCTb OT pasMepa UCXOOHbIX AAHHbIX.
OueHka acMMNTOTUYECKOW  CHOXHOCTU  anropuTtMoB.  ANropuTmbl
NoSIMHOMMAaNbHOMW cnoxHocTu. [lepebopHble anroputmbl.  [MNpumepsi
pasnuyHbIX anropuTMOB peLUeHUss OAHOW 3ajayu, KOTopble WUMEKT
PasnUYHYI CITOXXHOCTb

3.3

OnpepeneHve  BO3MOXHbIX  pe3ynbTaToB  paboTbl  NPOCTEMLINX
anropuTMOB  YMNpaBfieHUss  UCMOSHUTENSIMU U BbIMUCIIUTENbHbIX
anroputmoB. OnpefeneHne UCXoOHbIX AaHHbIX, MPU KOTOPbIX anropuTm
MOXeT faaTb Tpebyembli pesynbTat

3.4

Anroputmbl  06pabOTKM  HaTypamnbHbIX  YUCen,  3anuCaHHbIX B
MO3MLMOHHBIX CUCTEMAxX CYMCNEHMA: pas3bveHue 3anuMcuM uYucna Ha
oTAenbHble UMdPbl, HaxoXaeHne CyMMmbl WM npousBeaeHuss uudp,
HaxoXaeHne MakcumarnbHOW (MMHMManbHOW) uMdpbl.

MpeactaBneHne uucna B Buae Habopa MNpPOCTbIX COMHOXWUTENEN.
Anroputm 6bICTPOro BO3BeAeHWs B CTeneHb. [1ouck MpocTbix 4ucen B
3a[jaHHOM AnanasoHe C NOMOLLbIO anropuTma «peLueto dpaTocdeHa»

3.5

MHoropaspsaHble Lenble Yncna, 3agadvn AnvMHHou apnudmMeTrkm

3.6

Asblk nporpammupoBanusa (Mackane, Python, Java, C++, C#). Tunbl
AAHHbIX: LIeNOYUCHEHHbIE, BELLECTBEHHbIE, CUMBOJIbHbIE, JIOrMYecKue.
BetBnenns. CnoxHble ycnosus. LUwuknbl ¢ ycnosmem. Uwuknbl no
nepemMeHHoON.

O6paboTka gaHHbIX, XpaHAaWmMXcsa B dannax. TekCToBble U OABOUYHbIE
Gannbl. dannosble nepemeHHble (dannoBble ykasatenu). YteHue us
danna. 3anuco B dann.

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

Mcnonb3oBaHue ctaHgapTHOM BUBMOTEKM s3blKa NPOrpaMMMpPOBaHUS

3.7

Pekypcusi. PekypcuBHble npoueaypbl U yHKUMK. Micnonb3oBaHue cTeka
ANsi OpraHn3aunn pekypCcrBHbIX BbI3OBOB

3.8

UucneHHble meToabl. ToOYHOE UM NpUBNMKEHHOE peLUeHUs 3afaudu.
UncneHHoe pelleHne ypaBHEHM C nNomolblo nopgbopa napameTpa.
UucneHHble MeToAbl pelleHus ypaBHeHun: meton nepebopa, meToq
nonoBuvHHOro penexus. [MpubnmxKEHHOEe BbIYMCNEHNE ANMUH  KPUBbIX.
BbluncneHne nnowagen uryp ¢ NOMOLLbIO YMCIIEHHbLIX METOA0B (MeTos,
NPSMOYrofibHUKOB, MeTon Tpaneuwuin). lNMouck makcumyma (MUHMMYMA)
JOYHKUMM O4HOW NepeMeHHON MEeTOAO0M MOJSIOBUHHOIO AeNeHns




3.9

O6paboTka CUMBOSIbHBIX [OaHHbIX. BCTpoeHHble (PyHKUMM  A3bika
nporpammMmpoBaHusa anss ob6paboTkMm CUMMBOSMbHBLIX CTPOK. ANrOpUTMbI
06paboTKM CUMBOSbHBLIX CTPOK: MOACYHET KOMMYecTBa MNOSBNEHUN
cMMBOna B CTpoke, pasbueHme CTPOKM Ha croBa Mo NpobesibHbIM
CYMBOSaM, NOUCK MNOACTPOKM BHYTPU AAHHOW CTPOKW, 3aMeHa HanaeHHON
MOACTPOKM Ha ApYryw CTpoKy. [eHepaumsi BCex CrioOB B HEKOTOPOM
andgasuTe, yAOBMETBOPSAOLLNX 3a[aHHbIM OrpaHUYEHMUAM.
[MpeobpasoBaHMe Yncna B CUMBOJSIbHYH CTPOKY U 06paTHO

3.10

MaccuBbl M nocnegoBaTeNbHOCTU Yucen. BblumcneHne 00600 EHHBbIX
XapaKTepucTuk 3N1EMEHTOB MaccuBa nnu YNCNOBON
nocriefoBaTesibHOCTH (cymmbl, npounsBeaeHuns, cpeaHero
apudPMETNYECKOrO, MWHUMAIbHOIO W  MaKCUManbHOIO  3fIEMEHTOB,
KOnuyecTBa 9feMeHTOB, YAOBIETBOPALWMX 3a4aHHOMY YCOBUIO).
JInHeNHbIN NoUCK 3a4aHHOro 3Ha4YeHnsa B Maccuee. ANropuTtMbl paboTbl C
afneMeHTaMy MaccmBa C  OAHOKpPaTHbIM  MPOCMOTPOM  MaccuBa.
CopTupoBKka OOHOMEpPHOro maccuea. [lpocTble MeToabl COPTUPOBKM
(meToa nysbipbka, MeToq Bblbopa, copTupoBka BcTaBkaMmu). CopTMpoBka
cnuaHmeMm. bbicTpas coptupoBka MaccuBa (anroput™m  QuickSort).
[1BOMYHbIN MOUCK B OTCOPTUPOBAHHOM MaccuBe

3.11

[ByMepHble maccuBbl (MaTpuubl). AnNroputMbl 06paboTkn ABYMEpPHbIX
MacCUBOB: 3arnofiHeHNe ABYMEPHOro YMCMOBOro MaccmBa No 3adaHHbIM
npasusiam, MOWUCK 9femMeHTa B [ABYMEPHOM MacCuBe, BblYUCIEHNE
MakcMMmyma (MUHUMYMA) U CYMMbl 3fIEMEHTOB [BYMEPHOro MaccuBa,
nepecTaHoBKa CTPOK 1 CTONOLIOB ABYMEPHOro Maccusa

3.12

CnoBapu (accoumaTtmBHbleé MaccuBbl, OTOBpakeHus). Xaw-Tabnuubl.
MocTpoeHne andaBUTHO-4aCTOTHOMO CroBaps 4SS 3a4aHHOro TeKCTa

3.13

Ctekn. AHanus npaBUfbHOCTM CKOBOYHOro BblpaXeHusi. Bbluncnenue
apnPMeETUYECKOro BblpaXXeHUs1, 3anmcaHHoOro B NOCTUKCHOW oopme.
Ouepean. Nicnonb3oBaHne oyepeaun Ansi BPEMEHHOIO XpaHEHNSA OaHHbIX

3.14

Anroputmbl Ha rpadpax. locTpoeHne MMHUMAaribHOro OCTOBHOIMO AepeBa
B3BELLUEHHOrO0 CBA3HOIO0 HEOpUEeHTUpoBaHHOro rpadga. Konuyectso
pasnU4YHbIX nyTen Mexay BepLUMHaAMM OPUEHTUPOBAHHOIO
aumknunyeckoro rpadgpa. Anropntm JenkcTpbl

3.15

HepeBbsi. Peanusauma pepeBa C MOMOLLBK CCbITOYHbBIX CTPYKTYP.
[BonyHble (GMHapHble) aepeBbsi. NocTpoeHne aepeBa Anst 3agaHHOroO
apudMeTnU4ecKoro BblpaXeHuss. PekypcuBHble anroputmbl  0bxoaa
aepesa. Micnonb3oBaHue cTeka u odepeam ons obxona gepesa

3.16

OuHamnyeckoe nporpaMMupoBaHME Kak MeTod pelleHns 3ajad C
COXpaHEHMEM TMPOMEXYTOYHbIX pe3ynbTaTtoB. 3ajayun, pellaemble C
NOMOLLbHO ANHaAMMYECKoro nporpaMmMnpoBaHus: BblYMCNEHne
PEKYPCUBHbBIX (DYHKLMA, MOACYET KOonmMyecTBa BapwaHTOB, 3ajayn
onTUMmM3auum

3.17

MoHaTHe 06 06 bEKTHO-OPMEHTMPOBAHHOM NporpammMmpoBaHun. O6bekTbI
n knaccol. CBonctBa U MeToabl 06BHekToB. OBBHLEKTHO-OPUEHTUPOBAHHbIN
aHanus. PaspaboTka nporpammMm Ha OCHOBE 0OBLEKTHO-OPUEHTUPOBAHHOIO
nogxoga. MHkancynaums, HacnegoBaHve, NonMMopduam

MHdopMaLMOHHbIE TEXHONOIMK

4.1

AHanus aaHHbiX. OCHOBHbIE 3a4a4u aHannsa AaHHbIX: NPOrHO3MpPOBaHue,
Knaccudukaums, KnacTtepusauus, aHanus OTKITOHEHWIA.




lMocnepoBaTenbHOCTb  peLLeHUs  3afad  aHanu3a  AdaHHbix:  cbop
NepPBUYHbIX JAHHbIX, O4YMCTKA N OLEHKA KavyecTBa AaHHbIX, BbIOOP 1 (unu)
NnocTpoeHne mogenu, npeobpasoBaHne AaHHbIX, BU3yanusaunsa OaHHbIX,
NHTepnpeTaumsa pesynbtatoB. [lporpammHble cpeactBa U VHTepHeT-
cepBucbl Ang obpaboTkn 1 npeacrtaBneHns gaHHbIX. bonblune gaHHble.
MalunHHoe obyyeHune

4.2

AHanun3 faHHbIX C NOMOLLBIO 3MNEKTPOHHbIX Tabnuu. BeluncneHne cymmel,
cpeaHero apudmeTnyeckoro, Hambornblwero (HaMMeHbLUEero) 3HaveHus
AvanasoHa. BbluucneHne kKoapduumeHTa Koppensaumm OByX psaoB
AaHHbIX. [ocTpoeHne ctonbyatbiX, IMHENYATLIX U KPYrOBbIX Avarpamm.
MocTpoeHne rpacumkoB dyHkumMn. Moadop NUHUKM TpeHaa, pelueHune
3ajady nporHosnpoBaHud. PelleHne 3agjady onTuMmMsauun € MOMOLLBHO
3NEKTPOHHbIX Tabnumy

4.3

AdunckpeTnsaumsa npu matemMaTU4ECKOM MOLENMPOBAHUN HENpPEepPbIBHbIX
npoLieccos. MopenupoBaHue ABWXKEHUS. MogenupoaHue
Guonormyecknx cucteMm. MaTtemaTudeckne Mogenn B SKOHOMMUKE.
BblumncnutenbHble akcnepumeHTbl ¢ mogenamu. O6paboTka pesynbTaToB
akcnepumeHTta. MeTton HaumeHblwmnx kBagpatoB. OueHka YMCOBbIX
napameTpoB Moenvpyemblx 0o6bEKTOB M npoueccoB. BocctaHoBneHue
3aBUCMMOCTEN N0 pe3ynbTaTtaM 3KCnepuMeHTa

4.4

BepoatHocTHble Mogenn. Metogbl MoHTe-Kaprno.  WmutauyuoHHoe
mMogenupoBaHne. CUCTeMbl MAacCoOBOIro 00CNyXMBaHUS

4.5

TabnuyHble (pensumoHHble) 6asbl AaHHbIX. Tabnuua — npeactaBneHune
cBegeHun ob oaHoTUNHbIX obbektax. [lone, 3anucb. Kntoy Tadnuubl.
PaboTta c rotoBon 6a3on AaHHbIX. 3anonHeHune 0asbl AaHHbIX. [Tounck,
COpTUPOBKA WM ounbTpaumsa OaHHbIX. 3anpocbl Ha BbIOOPKY AaHHbLIX.
3anpockl ¢ napameTpamn. Beluncnsemsie nonsi B 3anpocax.
MHorotabnunyHble 6a3bl OaHHbIX. Tunbl CBA3erM Mexay Tabnuuamu.
BHewHnn  knwo4d.  LlenoctHocTb  6Gasbl  gaHHbIX.  3anpocbl K
MHOroTadbnmyHbiM 6a3am gaHHbIX

4.6

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