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COIMACOBAHA

ynpasnsoLwm COBETOM

MAQY «HwmxHeapemasHckas COLL».

MpoTokon Ne 1 ot «29» aBrycTta 2025 .

MpoTtokon Ne 5 oT «12» doeBpansa 2026 r.

MpunoxeHwne

K OCHOBHOM 06pa3oBaTefibHOM NporpamMmme
OCHOBHOro ob6uiero obpasoBaHus

MAQY «HwmxHeapemssaHckas COLLy,
yTBEPXOEHHOW NPUKa30M

oT «29» aBrycta 2025 r. Ne 180-0g

PABOYASA NMPOrPAMMA
y4dyebHoro npeameta «MAHcpopmaTukar
(yrnyOnéHHbIN ypOBEHb)
ansa obyyvarowmxeca 10 — 11 knaccos



NMOACHUTEJNIbHAA 3ATMMUCKA

Mporpamma no uHdopmaTtuke (yrnybnéHHbi ypoBEHb) Ha YPOBHE CpeaHero
obuiero obpasoBaHus paspabotaHa Ha ocHoBe TpeboBaHUIN K pesynbTaTaM OCBOEHUS
OCHOBHOM  obpasoBaTenbHOW  MporpaMmmbl  cpegHero  obuwero  obpasoBaHus,
npeacraeneHHbix B ®rOC COO, a Takke denepanbHon paboyen nporpaMmmbl
BOCMUTaHMS.

Mporpamma no mHdopmaTuke AaéT npeactaBneHne o uensx, obuwen crtparernm
o0yyeHuns, BOCNMTaHUA U pas3BuUTMS obyvatolmxca cpencTBaMmy y4yebHOro npeameta
«MHopmaTurka» Ha yrnybrnéHHoM ypoBHe, ycTaHaBnNueaeT oba3atenbHoe npegMeTHoe
cogepxaHue, npegycMaTpmBaeT ero CTpyKTypupoBaHue no pasgenam n Temam Kypca,
onpefensieT pacnpegeneHve ero no knaccam (rogam usyyvyeHus), Aaét npumepHoe
pacnpegeneHme y4ebHbIX YacoB Mo TeMaTUYECKMM pasaenam Kypca u pekoMeHayeMmyto
(NpuMepHy0) nocnefoBaTeNbHOCTb UX U3YYEHUA C YYETOM MeXNpeaMETHbIX U
BHYTPUNPEAMETHbIX CBSA3EN, NOMMKM y4ebHOro npouecca, BO3pacTHbIX 0COBEHHOCTEN
oby4atoLmxcs.

lMporpamma no uHoOpMaTUKe onpefensieT KofMYeCTBEHHble M KayYeCTBEeHHble
XapaKTepuUCTUKM y4ebHOro Matepuana ang Kaxagoro roga usydeHusi, B TOM Yucne ans
cogepxaTefnilbHOro HamnosTHEHUS Pa3HOro BuMAaa KOHTPOMs (MPOMEXYTOYHOM aTTecTauun
oby4yaromnxcs, BCEPOCCUNCKMX MPOBEPOYHbIX paboT, rocygapCTBEHHOW WTOroBOM
attectauyum). llporpamma no wuHgoOpMaTUKe SABNAETCS OCHOBOM [Afsi COCTaBfieHMs
aBTOPCKMX YYeBHbIX nporpaMm UM Y4eBHUKOB, MNOYPOYHOrO MraHMpPOBaHUA Kypca
yumTenem.

MHdpopmaTrka B cpegHeM obuiem obpa3oBaHUn OTpaxKaeT:

CYLLHOCTb MHGOPMATUKMN KaK Hay4YHOW ANCLMMINHBI, N3yyaroLlen 3akOHOMEPHOCTH
NPOTEKAHUA W BO3MOXHOCTM aBToOMaTU3auun WHGPOPMALMOHHBIX MNPOLECcCCOB B
pasfiMyHbIX cucTemax;

OCHOBHblE obnactu NPUMEHeHNs NHOpMaTUKMK, npexae BCEro
MHOPMALMNOHHBIE TEXHOMNOMMK, YNpaBneHne u counanbHyo cdepy;

MEXANCUNNITMHAPHbIN Xapakrtep MHdOPMaTUKN n MHAOPMaLIMOHHOMN
AEeATENbHOCTU.

Kypc wuHcopmatvkn [ns ypoBHA cpefHero obuwero obpasoBaHus SABRSETCS
3aBepllarowMm  3TarnoM HenpepbiBHOM  MNOAroToBkM obydvawowmxca B obnactu
UHpopMaTUKM U MHAPOPMALMOHHO-KOMMYHUKALNOHHbBIX TEXHOSOMMIW, OnupaeTca Ha
cogepxaHne Kypca WHGOPMATUKM YPOBHSA OCHOBHOro obuiero obpasoBaHus M OMbIT
NMOCTOAHHOrO NPUMEHEHUs WNH(OPMALNOHHO-KOMMYHUKALMOHHBIX TEXHOMNOrnn, Aaét
TeopeTn4eckoe OCMbICIIEHNE, UHTepnpeTaumio n obobLLeHne aToro onbITa.

PesynbTatbl  yrmybnéHHOro  ypoBHA  uM3y4yeHuss  yyebHOro  npegmeta
«MH(popmMaTrka» OpuUeHTUPOBaHbl Ha NOMyYeHNne KOMMNETEHTHOCTEN NS NOCneayoLen
npodeccnoHanbHOM OEeATENbHOCTU Kak B paMKax AaHHOW o6nactu 3HaHWiW, Tak U B
CMEeXHbIX C Her obnacTtsx. OHu BKMoYaloT B cebs:

OBrageHune KIoyYeBbIMU NOHATUAMU N 3aKOHOMEPHOCTSAMU, Ha KOTOPLIX CTPOUTCSA
AaHHas obnacTb 3HaHWMW, pacrno3HaBaHWE COOTBETCTBYIOLWMX WM MPU3HAKOB U
B3aMMOCBA3€N, CNOCOOHOCTb AEMOHCTPMPOBaTb pPasfnU4YHble NOAXOAbl K U3YYEHMUIO
ABMIEHWI, XapaKTepHbIX A4N1s u3yvaemon obnactn 3HaHun;

yMeHue peluatb TUNoBble NpakTU4ecKne 1 TeopeTuyeckme 3agadn, xapakTepHble
AN1S1 ICNONb30BaHNA METOA0B N MHCTPYMEHTapUAa AaHHOM 06nactu 3HaHWUNR;

Hanuuve npeacTtaBfeHUn O AaHHOW 06nacTM 3HaHMKM Kak LerioCTHOM Teopumn
(COBOKYNHOCTM TEOPUIN), OCHOBHbLIX CBA35IX CO CMEXHbIMM 06NnacTsiMmn 3HaHUM.

B pamkax yrnyG6néHHoro ypoBHS M3yyYyeHus WHdopmaTukm obecnedynBaeTca
ueneHanpaBfneHHas MNOAroToBka obyyarwmMxcsa K MNpoJosmkeHuto obpasoBaHusa B



opraHusaumsax npodgeCccnoHanbHOro obpasoBaHus no cneumanbHOCTAM,
HenocpeacTBEHHO CBA3aHHbLIM C LUUPPOBLIMU TEXHOMNOIMMAMWN, TaKUM Kak nporpammMmHas
NHXeHepnsa, WHOpMaLMoHHaa 6e30nacHOCTb, WHM(OPMAUNOHHbIE CUCTEMbI W
TEXHOMNOrnn, MOBMUMbHbIE CUCTEMBI N CETU, BonbluMe OaHHble U MAalUMHHOE OByyeHue,
MPOMBILUMEHHbIN ~ UHTEPHET  BELWleW, WCKYCCTBEHHbIN  WHTENNEKT, TEeXHOMornu
GecnpoBogHon  cBA3W,  POBOTOTEXHWKA,  KBAHTOBbIE  TEXHOSIOMMKW,  CUCTEMBI
pacrnpeenéHHoro peecTpa, TEXHOIOrMM BUPTYyasribHON U AOMNOSTHEHHOW peanbHOCTEMN.

OcHoBHas Lenb nsyyeHus yyebHoro npeameta «MHGopmaTukay Ha yrinybnéHHom
ypoBHe cpegHero obuwiero obpasoBaHna — obecneyeHwe p[anbHenwero pasBuTUS
NMHPOPMALMNOHHBIX KOMNEeTeHUMI oby4atoLerocs, ero roTOBHOCTU K XU3HU B YCMOBUSAX
pasBMBaloLLErocs MHPOPMaLUMOHHOrO obLiecTBa M BO3pacTaloLen KOHKYPEHUUM Ha
pblHKe Tpyda. B cBsasn ¢ aTuM udyveHue unHdopmatmkm B 10—11 knaccax AOOSMKHO
obecneunTb:

COPMUPOBAHHOCTb  MMUPOBO33PEHUS,, OCHOBAHHOMO Ha MOHMMaHuM ponwn
NHpopMaTUKN, NHPOPMALIMOHHBIX U KOMMYHUKALMOHHBIX TEXHONOMMA B COBPEMEHHOM
obLiecTBe;

C(OOPMUPOBAHHOCTb OCHOB JTOrMYECKOro N anropuTMUYECKOTO MbILLSTEHWS;

C(hOpMUPOBAHHOCTL YMEHUN pasnuyatb @akTbl WM  OLEHKW, CpaBHUBATb
OLeHOYHbIe BbIBOAbIl, BUAETb NX CBSA3b C KPUTEPUSAMU OLEHMBAHUS U CBA3b KPUTEPUEB C
onpeaenéHHon CUCTEMOM LEHHOCTEN, MPOBEPSTb Ha [OCTOBEPHOCTb M o0b6obwaTtb
NHopMaLnIo;

cthopMmMpPOBaAHHOCTb MNpPeLCTaBNEHUN O BIIUSHUN UH(POPMALMOHHBIX TEXHOSTOMMN
Ha >M3Hb 4YenoBeka B o6LWecTBe, MOHMMaHWE CouManbHOro, 9KOHOMWYECKOTO,
NONMUTUYECKOrO,  KyINbTYPHOro,  IOPUANYECKOro, MNPUPOOHOro,  3ProHOMUYECKOrO,
MEeANLMHCKOro N (hn3N0STIOrM4yeCcKoro KOHTEKCTOB MHPOPMALIMOHHBIX TEXHOSOIUMI;

NPUHATME NPaBOBbIX WM 3TUYECKUX acneKkToB MHMPOPMALMOHHBIX TEeXHOMOMMN,
OCO3HaHWe OTBETCTBEHHOCTWU JIIOAEN, BOBMEYEHHBIX B CO3[4aHME WU UCMOSb30BaHWe
NHGOPMAaLMOHHBIX CUCTEM, pacrnpocTpaHeHne HopMaLnu;

co3faHue YyCcrnoBuA AN pasBUTUS HaBbIKOB Y4Y4e€OHOW, MNPOEKTHOW, Hay4yHO-
nccnenoBaTenbCKOM M TBOPYECKOW [LeATeNbHOCTW, MoTuBaumm oby4darolmxcs K
CaMopa3BUTUIO.

B copepxaHun y4vebHoro npegmeTta «WMHdopmaTukay BbIOENAKOTCA YeTbipe
TemaTuyeckux pasgena.

Pasgen «UudcdpoBas rpamoTHOCTb» NOCBAWEH BOMpOCaM  YCTpOWCTBA
KOMNbIOTEPOB U OPYrNX 3NEMEHTOB LMMPOBOro OKPYXKEHUSI, BKNHOYas KOMMNbIOTEPHbIE
CeTu, UCNONb30BaHUIO CPEeACTB OnepauuoHHON cuctembl, pabote B cetn VHTepHeT u
NCMNOMNb30BaHMIO NHTEPHET-CEPBUCOB, MH(POPMALIMOHHON 6Ee30NacHOCTH.

Pasgen «TeopeTunyeckne OCHOBblI WHGOpPMaTUKU» BKMoYaeT B cebs
NOHATUNHBIN annapaT MHOPMAaTKKK, BOMPOCHI KOOMPOBaHUS NHPOpMaLNN, N3MEPEHUS
WH(POPMAUNOHHOIO 00BbEMa [aHHbIX, OCHOBbl anredpbl NIOMMKM U KOMMBbIOTEPHOIO
MOAENMPOBaHUS.

Pasgen «Anroputmbl M nporpaMmMmupoBaHue» HarnpaeneH Ha pasBuUTue
anropuTMMYECKOro MbILWSIEHUS, pa3paboTKy anropuTMOB U OLIEHKY WX CIOXHOCTH,
dopMupoBaHNE HaBbLIKOB peanu3auun nporpaMMm Ha f3blkax MNpPOorpaMMMpoOBaHUS
BbICOKOrO YPOBHSI.

Pasgen «MHdoOpMaLMOHHbIE TEXHONMOrMU» MOCBSLEH BOMNPOCaM NPUMEHEHUA
NHPOPMALMOHHBLIX  TEXHOSOMMA, pearnuM3oBaHHbIX B MPUKNAgHbIX  MPOrpamMMHbIX
npoayktax W WHTEpHeT-cepBMcax, B TOM 4ucrne B 3ajayax aHanmsa [OaHHbIX,
MCNONb30BaHMID 0a3 JaHHbIX W 3NEKTPOHHbIX Tabnuy, Ans peleHna npuknagHbixX
3agau.



B npuBegéHHoM panee copepxaHun ydyebGHoro npeameTa  «MHdopmaTukay
KYPCMBOM BblAerneHbl AOMOMHUTENbHbIE TeMbl, KOTOpble He BXOAAT B 0bs3aTeribHyHo
nporpammy o0Oy4YeHuss, HO MOryT ObiTb npegnoXeHbl ANs U3yYeHUs OTAENbHbIM
MOTMBMPOBAHHbLIM U CMOCOBHBLIM OByyYaroLMMCs.

YrnybnéHHbln  ypOBEHb  U3YYEeHUA  MHPOPMATUKM  peKkoMmeHayeTcsa  Ons
TEXHOMNOrMYeCcKoro Npodusisi, OPUEHTUPOBAHHOIO Ha NHXEHEPHYIO U MHPOPMALIMOHHYIO
cdepbl AeaTenbHOCTU. YrnybnéHHbl ypoBEHb N3yveHns nHdopMaTtukn obecneynsaer:
NoAroToBKY OOyYaloLMXCs, OPUEHTUPOBAHHbIX Ha cneyuanbHOCTM B obractu
NHPOPMALMNOHHBIX TEXHOSTOMMA N UHXEHEPHbIE CNeunanbHOCTH, y4acTue B NPOEKTHON U
nccnenoBaTenbCKOM OeATENbHOCTU, CBA3AHHOW C COBPEMEHHbIMW HanpaBreHUs MU
oTpacnM NMH(POPMaLMOHHO-KOMMYHUKALWNOHHBLIX TEXHOMOMIN, NOLrOTOBKY K y4acTuiO B
onuMmnunagax u caade EamHoro rocynapCTtBeHHOro ak3ameHa rno MHopmaTuke.

lMocnenoBaTenNbHOCTb M3YyYEHUS TEM B Npedenax ogHOro roga obyvyeHus Moxet
ObITb M3MEHEHa MO YCMOTPEHWIO Yy4YuTens npu nogrotoeke paboyen nporpammbl U
NMOYPOYHOro NMaHNPOBaHUA.

O6Lee 4ncno 4acoB, PEKOMEHOOBaHHbIX AN U3y4YeHust MHdpopmatmkm — 272
yaca: B 11 knacce — 136 4yacos (4 4aca B Hegento).



COAOEPXAHUE OBYYEHUA
10 KNNACC

LUudcdpoBas rpamoTHOCTb

TpeboBaHust TEXHUKM BEe30MacHOCTM N TMIMEHbI NpU paboTe C KOMMbITEPAMU U
APYTMMM KOMMOHEHTaMUN LUAPOBOrO OKPYXKEHMS.

MpuHUUNbl paboTbl KOMMNBIOTEPOB M KOMMbLIOTEPHbLIX CUCTEM. ApXuUTekTypa (POH
HenmaHa. ABTOMaTu4yeckoe BbIMOMHEHWE MporpamMmbl npoueccopoM. OnepaTtmBHas,
NOCTOAHHAs W JonroBpemMeHHas namsatb. OBMeH [aHHbIMM C  MOMOLLBIO  LUVH.
KoHTponnepsb! BHELWHNX YCTPOUCTB. [psiMon JOCTyn K naMsTy.

OcCHOBHblE TeHOEHUMN pasBUTUA KOMMbIOTEPHbIX TexXHONorun. MapannenbHble
BbluncreHms. MHoronpoueccopHble cuctembl. CynepkomnbtoTepbl. PacnpeaenéHHbie
BblYMCNUTENBHbLIE CUCTEMbI M 0BpaboTka Bonblumx AaHHbIX. MobunbHble LMppPoOBbIE
ycTpOMCTBA M UX PpoOfib B KOMMYHMKauusx. BCTpoeHHble  KOMMbHOTEPSI.
MukpokoHTponnepbl. PO6oTM3MpoBaHHbIE NPON3BOACTBA.

lMporpammHoe obecnevyeHne KOMMbIOTEPOB W KOMMbKOTEPHBIX cucTeM. Buabl
nporpaMmmHoro obecrneyeHmss U KX HasHadeHne. OcobeHHOCTM NPOrpamMMHOro
obecnevyeHns MobUnbHbIX YCTPOUCTB. NMapannensHoe nporpammupoBaHue. CuctemHoe
nporpammHoe obecneyeHne. OnepaumoHHble CUCTEMbI. YTunuTbl. [dpansepsbl
yCcTponcTB. MIHCTannauna n genHctannsaumMs nporpammMHoro obecneyeHus.

dannosble cuctembl. [puHUMNBLI pasMeLlleHnss U MMEHOBaHUS annos B
ponropeMeHHon namsaTtu. LabnoHbl ana onncaHus rpynn gansos.

lMporpammHoe obecnedeHne. JlnueHanpoBaHMe NporpaMMHOro obecneyeHns m
undgpoBbIX pecypcoB. [lponpueTapHoe U cBoboAHOEe nporpaMmHoe obecnedeHue.
Kommepyeckoe U HekOMMep4vecKoe MCMonb3oBaHWe MporpaMMHOro obecrneyeHns u
ungpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBfMBaeMasd 3aKOHO4ATeSNIbCTBOM
Poccuinckon  depepauum 3a  HenpaBOMEpPHOE  UCMOSIb30BaHWE  MPOrpaMmmHOro
obecneveHuns n LMpPOBLIX PECYPCOB.

MpyHUMMBLI NOCTPOEHUST U annapaTHble KOMMOHEHTbl KOMMbIOTEPHbBIX CETEN.
CeTesble npoTokosbl. CeTb MHTepHeT. Agpecauus B cetn VIHTepHeT. [poTokonbl cTeka
TCP/IP. Cnctema JOMEHHbIX UMEH.

Pasgenenne |P-cetm Ha nogcetu € nomowbid Macok noaceten. CeTteBoe
agMuHucTpupoBaHue. [lonyvyeHne p[aHHbIX O CeTeBbIX HacTpoMKax KOMMbloTepa.
lMpoBepka Hanuunsa cea3un ¢ yanom cetn. OnpeageneHne mapLipyTa ABMXKEHUS NakeToB.

Buobl  peatenbHOCTU B cemn NHTepHeT. Cepsuchl NHTepHeTa.
"eonHOpPMaLNOHHbIE CcUCTEMBl. [€0NoKaUMOHHbIE CEPBUCHI pearibHOro BpeMeHU
(Hanpumep, nokaums MOOWMbHbLIX TenegoHOB, oOnpeaeneHne  3arpyXeHHOCTU
aBToMarucTpanemn), UHTEPHET-TOProBns, 6poHMpoBaHne GUNETOB U FOCTUHUL.

OcygapCTBEHHbIE 3NEKTPOHHblE cepBuCbl M ycnyrn. CouumanbHble ceTn —
opraHuMsauunsa KOnMekTUBHOIroO B3aMmMoaencteus n obmeHa gaHHbiMu. CeTeBOW ITUKET:
npaBuna nosefeHus B KnbepnpocTtpaHcTBe. [Mpobnema nognvHHOCTM MONYyYEHHOM
nHdpopmauunn. OTKpbITble 06pasoBaTenbHbIE PECYPCHI.

TexHOreHHble U1 3KOHOMWYECKMEe Yrposbl, CBSA3aHHble C WUCMONb30BaHUEM
NHPOPMALMOHHO-KOMMYHUKALUMOHHBIX — TexHonornn. O6wue npobnembl  3awuTbl
nHpopmauun n nHopmaumoHHon 6esonacHocTn. Cpeacrea 3awwmThl MHpOpMaunn B
KOMMblOTEPaX, KOMMbIOTEPHbLIX CETAX WM aBTOMATU3UPOBAHHLIX MHGOPMAaLUMOHHbIX
cuctemax. [lpaBoBoe obecneveHne NHPopMaunMoHHON 6e30nacHOCTH.

MpepoTBpaLleHne HeCaHKLMOHNPOBAHHOIO aoctyna K NNYHON
KOH(pnaeHUMansHon uH@OpPMaLmMM, XpaHAWENca Ha nepcoHanbHOM KOMMbITEpE,
MOBUNbHBIX ycTponcTBax. BpepoHocHoe nporpammHoe obecnedyeHne u crnocobbl



G6opbbbl C HMM. AHTMBUPYCHble nporpammbl. OpraHu3auus nUMYHOrO apxuea
nHpopmauumn. PesepBHoe konupoBaHue. [NaponbHas 3awmra apxmea.

WndpoBaHne gaHHbIX. CUMMETPUYHbIE U HECUMMETPUYHbIE WKndpsbl. Wndpbl
npocton 3ameHsbl. LUndp Liesaps. Wndp BuxkeHepa. Anroputm wingposaHusa RSA.

TeopeTuyeckue ocHoBbI UHDOPMATUKN

NHdopmauna, paHHble n 3HaHuA. MHopMauuoHHbIe npolecchbl B npupoae,
TEexXHuKe n obLiecTse.

HenpepbiBHble M ONCKPETHble BerMYMHbI U curHanbl.  HeobxoammocTb
AanckpeTusaumm  MHdopmauuu, npegHasHayeHHoOM AN XpaHeHus, nepejayun u
06paboTkn B UMGPOBLIX CUCTEMAX.

[BonyHoe  kogmpoBaHwe. PaBHOMepHble M HepaBHOMEpHble  KOAbl.
[ekognpoBaHue COOBLEHNA, 3anUcaHHbIX C MOMOLLBD HepaBHOMEPHbLIX KOAOB.
Ycnosue ®aHo. NocTtpoeHne ogHO3HAYHO OeKoAMpYyeEMbIX KOOOB C NMOMOLLBI AepeBa.
EovHuubl namepeHus kKonmyectsa WHgopmaumn. AndasBuUTHBIM NOAXOL4 K OLEHKe
KonuyecTtsa MHopmaumu.

Cuctembl cuyucneHusi. PasBépHyTas 3anucb UuenbiX UM ApobHbIX 4ucen B
NO3NLMOHHOM cucTemMe cuncnenns. CBoncTea NO3NLUOHHOM 3anncu Yucna: Konm4ecTso
uncp B 3anucu, Mpu3HaK OefIMMOCTM 4Yucfa Ha OCHOBaHWE CUCTEMbl CYUCIEHWUS.
AnroputMm nepesoja UeNoro yucna m3 P-n4yHOM CUCTEMBI CUMCIIEHUS B OECATUYHYIO.
Anroputm nepesoga KoHeyHon P-myHon gpobwm B gecatuyHyto. AnropuTMm nepesoga
Lernoro yucna u3 OecsiTU4HOM CUCTEMbI cuucrieHns B P-udHyto. [lepeBos KOHEYHOW
pecatnyHon apobu B P-myHyto. [IBOMYHaAsA, BOCbMepuYHas W LWeCTHaguaTepudHas
CUCTEMbI CYMCNEHUS, CBA3b MeXay HUMU. ApudpmeTmyeckme onepaumm B NO3ULMOHHbBIX
cucTemMax cuyucneHmsa. TpoudHas ypaBHOBELLEHHas cuctema cuucrneHus. [BounyHo-
AECATUYHAsA cMcTeMa CHUCTIEHUS.

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

KoampoBaHune nsobpaxeHun. OueHka MHPOOPMaLMOHHOIO 00bEMa rpadonyeckmx
AaHHbIX NPU 3afaHHbIX paspelleHnn n rnybuHe koampoBaHus uBeTa. LiBeToBble
mopenu. BektopHoe kogupoBaHue. dopmaTbl rpadudeckux d¢amnnoB. TpéxmepHas
rpacomka. PpakranbHas rpaduka.

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

Anrebpa noruku. T[loHATME BbICcKa3biBaHWA. BbickasbiBaTesibHble  OpPMb
(npeaukaTtbl). KBaHTOpbI CyLLECTBOBAHNSA 1 BCEOOLLHOCTH.

Jlornyeckne onepauun. Tabnuubl WCTUHHOCTU. Jlormyeckne BblIpaXKeHUs.
Jlornyeckue ToxXpectBa. [lokasaTenbCTBO IOrMYECKMX TOXAECTB C MOMOLLbI Tabnuu
NUCTUHHOCTW. Jlornyeckme onepauumn un onepaumm Hag MHOXeCTBaMU.

3akoHbl anrebpbl NOrMKW. OKBMBArNeHTHble nNpeobpa3oBaHUs  NIOrMYECKUX
BblpaXXeHuK. Jlornyeckme ypaBHeHUS U CUCTEMbI YPaBHEHUM.

INlornyeckne yHKUUK. 3aBUCUMOCTb KONMYECTBA BO3MOXHbIX FOrMYECKUX
YHKUMI OT KonnyecTsa aprymMmeHToB. [onHble cucTembl Norndecknx yHKLMN.

KaHoHun4yeckne bopMbl nornyeckmx BolpaxxeHnn. CoBepLUEHHbIE OU3bIOHKTUBHbIE
N KOHBIOHKTUBHbIE HOpPMarsbHble (POPMbI, anroOpuTMbl MX MNOCTPOEHUS MO Tabnuvue
WUCTUHHOCTW.

Jlornyeckne oanemeHTbl B cocTaBe KomnbioTepa. Tpurrep. CymmaTtop.
MHoropaspsaHbii cymmaTop. [locTpoeHMe cxeM Ha INOorMyeckux arfieMeHTax o
3alaHHOMY JTOrMYeCKOMY BblpaXKeHUH0. 3anucb NOrMYECKOro Bblpa)KeHUsi Mo NOrM4eckon
cxeme.



MpenctaBneHne uUenbix 4ucen B NaMaTM  KomnbioTepa. OrpaHMYeHHOCTb
AnanasoHa yucen npu orpaHNyYeHnn KonmyecTea paspsaoB. NepenonHeHne paspagHon
ceTkun. bessHakoBble 1M 3HaKOBbl€ AaHHble. 3HAKOBbIN OUT. [1BONYHbIN LONONHUTENbHbIV
KOA4 oTpuuaTenbHbIX Yncern.

MobutoBble nornyeckne onepaumn. Jlormdecknn, apudMeTUYECKUA  1”
uuknmyeckm casurn. LndgposaHme ¢ nomoLlbo NoBMUTOBOM onepawmm «UckovatoLlee
NN .

lMpeacTaBneHne BeLLECTBEHHbIX Y1Cen B NaMATU KOMNbloTepa. 3Havallas yacTb
N NOpsiAoK uncna. [uana3oH 3HavyeHur BellecTBEeHHbIX yucen. Npobnembl xpaHeHus
BELLECTBEHHbIX 4uCesNl, CBA3aHHble C OrpaHUYeHWeM KonuyecTBa paspsioB.
BbinonHeHne onepauun C BELLECTBEHHbIMM 4YWUCRaMW, HakKonfneHme owunbok npu
BblYNCIIEHUSAX.

AnropuTmbl U nporpaMmmMmupoBaHue

OnpepeneHve BO3MOXHbIX pe3ynbTatoB paboTbl MNPOCTENWIMX anropuTMoB
ynpaBneHns UCNOSHUTENSAMU U BblYMCIUTENBHBLIX  anroputmoB. OnpegeneHve
MCXOAHbIX AaHHbIX, MPU KOTOPbIX anroputM MOXeT AaTb TpebyeMbli pesynbTarT.

OTanbl peweHns 3adad Ha KoMmnbkoTepe. WMHCTpyMeHTanbHble cpeacTsa:
TpaHCNATop, OTNaayvMK, NPOoUNNPOBLLMK. KoMnMnsaumMsa M uHTepnpetaumsa nporpamMmm.
BupTyanbHble MalUWHbI.

MHTerpupoBaHHaa cpega  paspaboTkn. MeTtoabl  OoTnagkM  nporpamm.
Mcnonb3oBaHMe TpaccupoBOYHbIX Tabnuy. OTnagoyHbin  BbiBo4.  [lowaroBoe
BbINOSTHEHWE nporpaMmmbl. TOYKM OcTaHoBa. [1pOCMOTP 3HAYEHUIN NEPEMEHHbIX.

Asbik  nporpammupoBanus  (Python, Java, C++, C#). Tunbl [aHHbIX:
LenoYnCrieHHble, BeLLeCTBEHHble, CUMBOSIbHbIE, norndeckve. BetBneHus. CnoxHble
ycrnosus. Luknbel ¢ ycrnosuem. Luknbl no nepemeHHon. BaaumosameHsieMocTb
pasnu4YHbIX BUOOB LMKNOB. MHBapuaHT unkna. CoctaBneHne LuMkna ¢ UCnofib3oBaHneM
3apaHee onpegenéHHoro nHBapuaHTa uukna.

[lokymeHTupoBaHne nporpamm. Wcnonb3oBaHne KoMMmeHTapueB. [logrotoBka
OnMcaHus NporpaMmmbl U MHCTPYKLMK OS5 Nofb3oBaTens.

Anroputmbl 06paboTkn HaTypanbHbIX 4YUCEN, 3anuCaHHbIX B  MO3ULMOHHBIX
cucTeMax cuyucneHus: pasbueHne 3anucu Yncna Ha oThenbHble UMdpbl, HaxoxgeHue
CYMMbI U Npon3BeneHns UNp, HaXoXxaeHMe MakcMmarnbHON (MUMHUMarbHOW) uudpbl.

HaxoxgeHne Bcex MpOCTbIX yucen B 3ajaHHOM AmanasoHe. [lpeacTtaBrneHuve
yucna B BMae Habopa MNpOCTbIX COMHOXUTENEN. ANroputM ObICTPOro BO3BEOEHUSA B
cTeneHb.

O6paboTka gaHHbIX, XpaHsawWwmxcs B dannax. TekcToBble N OBOUYHbIE hannbl.
dannosble NnepemMeHHble (hannoBble ykaszaTtenu). UteHne s panna. 3annck B hans.

Pa3bueHne 3agaun Ha noasagaun. Mognporpammbl (Npoueaypbl M OYHKLUUK).
Pekypcusi. PekypcuBHble 06bekTbl (opakTanel). PekypcuBHble npoueaypbl U QYHKUNN.
Mcnonb3oBaHue cTeka Ans opraHnsaumm pekypCuBHbIX BbI3OBOB.

Mcnonb3oBaHne cTaHgapTHOM  OMBNMOTEKM  A3blka  MPOrpamMMuMpOBaHUS.
MoakntoyeHne 6GMBNMOTEK nognporpamMmm CTOPOHHUX npoussoguTenen. MoaynbHbIv
NPUHLMN NOCTPOEHUS NpOrpamMm.

YuncneHHble meToabl. TOYHOE M NPUBNMKEHHOE pelleHus 3agadn. YuncneHHble
MEeTOAbl peLleHus ypaBHEHUN: MeTon nepebopa, MeToq MOMOBUHHOIO AefeHus.
MpnbnmxEéHHoe BblMMCIIEHME ONMH KpMBLIX. BbluncneHmne nnowaaen puryp ¢ nOMOoLL b
YUCNEHHbIX METOAOB (MeTon NPSIMOYrOfibHUKOB, MeTo4 Tpaneuun). Nonck makcumyma
(MMHMMYMA) YHKLMM OOHON NEPEMEHHON METOLOM MOMOBUHHOMO AENEeHUS.

O6paboTka CUMBOJSIbHBIX  AaHHbIX. BcTpoeHHble  dbyHKLMK A3blka
nporpamMmmupoBaHnss ana o6paboTkM CUMBOSMbHbBIX CTPOK. Anroputmbl 06paboTkm
CMMBOJSTbHbIX CTPOK: MOLCYET KONMMYecTBa MNOSIBIIEHUMA CMMBOSMA B CTPOKe, pasbueHue



CTPOKW Ha crnoBa no npobenbHbIM CUMBOMIAM, MOUCK NOACTPOKM BHYTPU AAHHOW CTPOKMW,
3amMeHa HangdeHHOW NMOACTPOKN Ha ApYryto CTPoky. eHepaunsa Bcex CnoB B HEKOTOPOM
andasuTe, yAOBMNETBOPAOLWMX 3afaHHbIM orpaHuveHusm. lNMpeobpasoBaHune 4yncna B
CMMBOJSTbHYO CTPOKY 1 06paTHO.

MaccmBbl M nocnegoBaTenbHOCTUM  uucen. BbluncneHve  0606LWEHHBIX
XapakTepUCTUK 3MEMEHTOB MaccmMBa WM YUCOBOW MNOCNefoBaTenlbHOCTU (CyMMbl,
npousseneHnsi, cpegHero apuMeTUdeckoro, MUHUMAaNbHOrO W  MaKCUMMasibHOro
9NIEMEHTOB, KONMWYeCcTBa OfIEMEHTOB, YOOBMETBOPSAKOWMX 3a4aHHOMY YCIIOBUIO).
JINHeHbIN NoMCK 3ag4aHHOro 3HAa4YEeHUs1 B MaccuBe.

CopTupoBka ogHoMepHOro maccupa. [lpocTble MeToabl COPTUPOBKM (MEeToA
ny3blpbka, MeTO4 Bbibopa, copTupoBka BcTaBkamm). CopTupoBKa crnvsiHueM. bBbicTpas
copTupoBka maccuBa (anroputm QuickSort). [JBOMYHBIA MOUCK B OTCOPTMPOBAHHOM
MaccuBe.

[ByMepHble MaccuBbl (MaTpuubl). ANropuTtMbl 06paboTkn ABYMEpPHbLIX MaCCUBOB:
3anorfiHeHne [OBYMEPHOro YMCIIOBOr0O MaccvMBa MO 3ajaHHbIM  nNpaBuinam, MNOUCK
afleMeHTa B OBYMEPHOM MacCuBE, BblYMCIIEHME MaKCcMMyMa (MUHMMYMa) U CYMMBb
9NIEMEHTOB [BYMEPHOro MaccuBa, MNepecTaHoBKa CTPOK M CTONOLOB OBYMEPHOro
MaccumBa.

MUHdopmaumOoHHbIe TeXHONnornm

TekcToBbIM npoueccop. PepaktmpoBaHne u  gopmaTtupoBaHue. [lpoBepka
opcorpachmm un rpammaTtukn. CpeactBa Mnoucka WM aBTO3aMEHbl B TEKCTOBOM
npoueccope. Wcnonb3oBaHne cTtunen. CTPYKTYpUPOBaHHbLIE TEKCTOBbLIE [LOKYMEHTbI.
CHocku, ornaeneHve. KonnektmBHaa pabota C  AokyMeHTamu. WHCTpyMeHTbI
peueH3MpoBaHmst B TEKCTOBbIX npoueccopax. O6nayHble cepBucol. [lenosas
nepenucka. Pedpepar. [lpaBuna UUTUPOBAHUA UCTOYHMKOB U OPOPMIIEHUS
6ubnunorpaduyeckmnx ccoinok. OdopmneHne cnucka nutepatypbl. 3HAKOMCTBO C
KOMMbIOTEPHOM  BEPCTKOW  TeKkcTa. TexHudeckne cpeacrBa BBoAa  TeKcTa.
CneuunannsanpoBaHHble CpeacTBa peaakTMpoBaHUS MaTeEMaTUYECKNX TEKCTOB.

AHanu3 paHHbiX. OCHOBHble 3ajayn aHanmsa [[aHHbIX: NPOrHo3MpoBaHue,
Knaccugukauma, Knacrepmsaums, aHanna OTKNnoHeHnn. [locnenoBaTenibHOCTb peLleHnsa
3ajay aHanmMsa [aHHbIX: cOOp NEepBUYHBIX OaHHbIX, OYMCTKA W OLEHKa KayecTBa
AaHHbIX, BLIOOP n/unn NocTpoeHne mMoaenu, npeobpasoBaHne AaHHbIX, BU3yanu3aums
AaHHbIX, UHTepnpeTauus pesynbTaToB. [porpaMMHble cpeacTBa U MHTEPHET-CEPBUCHI
ans obpaboTkm u npeacrtaBneHns AaHHbiX. bonbwune gaHHble. MawwnHHOE obyyeHue.
WHTennekTyanbHbIn aHanu3 gaHHbIX.

AHanuM3 [faHHbIX C MOMOLUbI0 3MEKTPOHHbLIX Tabnuy. BblumcneHne cymmbl,
cpegHero apudMeTU4ecKkoro, Hambonbliero (HauMeHbLlero) 3HavyeHus AuanasoHa.
BbluncneHne koadpdpuumeHTa KoppenauuuM OBYX pPSOOB  AaHHbIX.  [locTpoeHue
ctonbyaTblX, NMMHENYaTbIX U KPYroBbix Auarpamm. lMocTpoeHue rpadukoB yHKUUNA.
Moabop NuHUKM TpeHaa, pelweHne 3agay NPOrHO3MpPOBaHKS.

UucneHHoe pelleHWe ypaBHEHMA C nomowbi nogbopa napameTpa.
OnTumMM3aums Kak MNOWUCK Haunydwero pelleHns B 3afaHHbIX ycnosusix. Llenesas
dyHKUNA, orpaHnyeHus. JlokanbHble M rnodanbHbii MUHUMYMbl LIENIEBOM OYHKLMN.
PeweHuve 3agay ontuMmnsaunmn ¢ NOMOLLbIO 3NEKTPOHHbBIX Tabnuy,
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TeopeTnyeckmne ocHOBbl MHOPMATUKN

TeopeTnyeckme noaxodbl K OuUeHKe KonuvyectBa UMHGopMauun.  3akKoH
agauTuUBHOCTU  uHGopMauuun. dopmyna Xaptnu. WIHpopmaums wn  BepoOATHOCTb.
dopmyna LleHHOHa.



Anroputmbl oxatua gaHHbix. Anroput™m RLE. Anroputm Xaddpmana. AnropuTtm
LZW. Anroputmbl CXaTna OaHHbIX C NOTEPAMU. YMEHbLUEHME TNyOuHbI KOAUPOBAHUSA
useta. OcHoBHble ngen anroputmoB cxatus JPEG, MP3.

CkopoCcTb  nepefayun  JaHHbIX. 3aBMCUMOCTb  BpeEMEHM nepejadm  oOT
MHpOpMaUNOHHOrO OObEMa [AaHHbIX M XapaKTepUCTUK KaHana cBaAsn. [1puydmHbl
BO3HMKHOBEHMS OLLIMBOK Npu nepegadve AaHHbIX. Kogbl, no3sonstouime obHapyxueatb 1
NcnpaBnATb OWKNOKKM, BO3HMKaKOWME Npy nepegadve AaHHbIX. PaccTtosHue XammuHra.
KoanpoBaHue ¢ nosTtopeHnem 6utoB. Kogbl XaMmMuHra.

Cuctembl. KOMMNOHEHTbI cUCTEMbl U uX B3anmogencteme. CUCTEMHbIN aPdeKT.
YnpaBneHue Kak nHopmaumoHHbin npouecc. ObpaTHas cBA3b.

Mogenn w wmopenupoBaHue. Llens mopgenupoBaHus. CooTBeTcTBME MOLeNn
mMoZenvpyeMoMy OOBLEKTY wunu npoueccy, uenu mopenupoBaHus. Popmanusaums
NpUKNagHbIX 3agau.

MpeacTaBneHne pesynbLTaTtoB MOAENUPOBaHUA B BUAe, YAOOHOM A51s BOCNPUATUS
yenosekoM. ["padmyeckoe npeacTaBneHne aaHHbIX (CXembl, Tabnuupbl, rpadukn).

Mpadpbl. OcHoBHble MoHATMA. Buabl rpados. OnucaHne rpadoB C MNOMOLLBHO
MaTpuL,  CMEXHOCTW, BECOBbIX  MaTpuy, CMUCKOB  CMeXHoCcTU.  Pewenune
anropMTMMYeckux 3agad, CBA3aHHbIX C aHann3om rpados (MOCTpoeHne ONTUMarnbHOro
nyTM Mexagy BeplunHamu rpacdha, onpeaeneHne Konmyectsa pasfiMyHbIX nyTen Mexay
BEpLUMHAMM OPUEHTUPOBAHHOIO aLMKIIMYecKoro rpada).

HepeBbs. buHapHoe pepeBo. [epeBbsa noucka. Cnocobbl obxooa aepe.a.
MNpenctaBneHne apumMeTNHECKUX BblpaXeHn B Buae gepesa. [IMCKpEeTHbIE UMPbl ABYX
WUFPOKOB C MONHoM wHgopmauunen. [loctpoeHne pepeBa nepebopa BapuaHToOB,
onucaHue cTpaTermm urpbl B TabnuuHon dopme. BbIMrpbilHbIE W MPOUrPbILLHbIE
no3vumn. BeivrpbllwHble cTpaTermu.

CpenctBa wmckyccTBeHHOro wuHTennekra. CepBUCbl MaLUIMHHOIO nepesoda W
pacnosHaBaHMa YCTHOM peyn. KorHuTuBHble cepBuchbl. WaeHTudukaumsa u nowmck
n3obpaxeHun, pacnosHaBaHne nuuy. Camoobyvarowmecs cuctembl. VICKyCCTBEHHBbIN
WHTENMNEKT B KOMMbIOTEPHbIX wurpax. Mcnonb3oBaHMe MeTOAOB MWCKYCCTBEHHOMO
WHTENnnekTa B obOyyawwmx cuctemax. Mcnonb3oBaHMe MeTOAOB WCKYCCTBEHHOIO
WHTennekta B pobotoTexHuke. WHTepHeT Bewen. [lepcnektnBbl pasBUTUSA
KOMMbIOTEPHbIX UHTENNEKTYanbHbIX cMCTeM. HelpoHHbIe ceTu.

Anroputmbl U NnporpaMmmMmupoBaHue

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

OueHKka CrnoXHOCTM BbluMCneHun. Bpems paboTbl m 06bEM UCNONb3yeMomn
namMsTh, UX 3aBUCUMOCTb OT pa3mMepa UCXOOHbIX AaHHbIX. OueHka acuMATOTUYECKOW
CNOXHOCTU anropuTMoB. ANrOpPUTMbI  MOMMHOMMANbHOW CrOXHOCTU. [lepebopHbie
anroputmbl. [pymepbl pasnnyHbIX anropuTMOB peLleHus O4HOW 3ajayu, KoTopble
NMEIOT PasfINyHy0 CMOXHOCTb.

lMounck npocTbiX Yncen B 3aJaHHOM Auanas3oHe C MOMOLLbIO anroputMa «peLueTo
OpartoceHar.

MHoropaspsaHble Lenble Yicna, 3agadun AnMHHON apudMeETUKN.

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

Ctekn. AHanua npaBWUbHOCTM  CKOBOYHOrO  BblpaXeHus.  BblumcneHue
apndMeTUYeCKOro BblpaxeHusl, 3annmcaHHoro B NnoCcTUKCHOM hopme.

Ouepegu. Vicnonb3oBaHue ovepean Ans BPEMEHHOrO XpaHEeHUst aHHbIX.

AnroputMmbl  Ha rpadpax. [locTpoeHne MUHUMArNbLHOro OCTOBHOrO [JepeBa
B3BELLUEHHOr0 CBA3HONO HEOPWEHTMPOBaHHOro rpadga. KonnyecTBO pasnnyHbIX NyTewn
MexXay BepLUMHaMU OPUEHTMPOBAHHOIO auuknnyeckoro rpada. Anroputm JenkeTpel.



HepeBbs. Peanusaums gepeBa C NOMOLLBbIO CCbINIOYHBIX CTPYKTYp. [BOUYHbIE
(buHapHble) pepeBbs. [locTpoeHwe pepeBa LA 3a4aHHOMO  apudMeETUHECKOro
BblpaxxeHusi. PekypcuBHble anropuTMmbl obxoga pepesa. Mcnonb3oBaHwe cTeka u
oyepean onst obxoaa aepesa.

[NnHamnyeckoe nporpaMmMmpoBaHNE Kak MeTond pelleHusi 3agay C COXPaHEHUeM
NPOMEXYTOYHbIX pe3ynbTaToB. 3agauyn, pewaemMble C MNOMOLLBb  AUHAMUYECKOrO
NPOrpaMMnpPOBaHNS: BbIYUCIIEHME PEKYPCUBHBIX OYHKUUIN, MOACHET KOonuyecTtsa
BapunaHTOB, 3afa4yun oNTUMMU3aLmu.

MoHATMe 06 OOGBLEKTHO-OPUEHTUPOBAHHOM MporpamMmmpoBaHnn. OOBLEKTbI WU
knaccbl. CBonctBa U MeToabl 00bekToB. OOBEKTHO-OPMEHTMPOBAHHBLIA  aHanus.
PaspaboTtka nporpamm Ha OCHOBE OOBEKTHO-OPMEHTMPOBAHHOIO  Moaxoda.
MHkancynsaumna, HacnegosaHue, NonnMopgusm.

Cpeobl  ObicTpon paspabotkm nporpamm. [lpoekTnpoBaHne uHTepdelnca
nonb3oBartens. Mcnonb3oBaHne roToBbiX YNpaBnseMblX 3NIEMEHTOB AN NOCTPOEHUSA
UHTepgenca.

O630p A3bIKOB NporpammmpoBaHus. NoHATME 0 Napagurmax nporpamMmMpoBaHUA.

MUHdopMaLMOHHbIe TeXHONOrnm

OTanbl KOMMNbIOTEPHO-MATEMATUYECKOrO MOAENMPOBAHMSA: MOCTAHOBKA 3ajauu,
pa3paboTka mMogenn, TecTMpoBaHWE MOAENW, KOMMbIOTEPHbLIA 3KCMEPUMEHT, aHanus
pes3ynbTaToB MOLAENNPOBaHUS.

Ouckpetmsauma npu  MaTeMaTU4ecKkoM  MOAENMPOBAHUN  HEMpPEepbIBHbIX
npoueccoB. MogenupoBaHue aswxkeHust. MogenupoBaHuMe OMONOrMYECKUX CUCTEM.
MaTtematnyeckne mogenn B SKOHOMUKE. BbluMcnMTenbHble 3KCNEPUMEHTbI C
MOAENAMN.

O6paboTka pesynbTatoB akcnepumeHTa. MeTog HauMMeHbLUMX KBagpaToB.
OueHka 4ucnoBbIX NapamMeTpoB  MoAenMpyeMblx OOBEKTOB M MNPOLECCOB.
BoccraHoBneHne 3aBUCUMOCTEN MO pe3yrbTaTaM 3KCNepuMeHTa.

BepoATHOCTHbIE Moaenu. MeToabl MoHTe-Kapno. NmuntaumoHHoe
mogenupoBaHue. CuctemMbl MaccoBOro 00CNyXnBaHus.

TabnunyHble (penaunoHHble) 6a3sbl AaHHbIX. Tabnuua — npegcraBneHne cBeaeHUn
06 ogHoTuNHbIX obbekTax. lNone, 3anucb. Kntoy Tabnuubl. Pabota ¢ rotoBon 6a3omn
AaHHbIX. 3anonHeHne 6a3bl gaHHbIX. [louck, copTupoBka U UNbTPauMsa OaHHbIX.
3anpocbl Ha BbIOOPKY AaHHbIX. 3anpocbl ¢ napameTpamu. Bblumncnsiembie nons B
3anpocax.

MHoroTabnuyHble 6asbl gaHHbIX. Tunbl cBA3en mexagy Tabnuuamn. BHewwHuin
Kntou. LlenocTHocTb 6a3bl AaHHbIX. 3anpockl K MHOroTabnmMyHbiM 6a3amM gaHHbIX.

WHTepHeT-npunoxeHusi. NOHATME O CepBEPHOM WU KITMEHTCKOW YacTax cauTa.
TexHonorns «KNMeHT — cepBep», €€ AOCTOMHCTBaA U HegocTaTkn. OcHoBbI s3bika HTML
n KackagHblx Tabnuy ctunen (CSS). CueHapum Ha s3bike JavaScript. Popmbl Ha BeEG-
cTpaHuue.

PasmelleHne Beb-canToB. Ycnyra XoCcTuHra. 3arpyska pansos Ha caunT.

BeBog wun300pakeHUMM C UCMNONb30BaHMEM pPasfiMYHbIX LMEPOBLIX YCTPOWCTB
(undpoBbIX GoToannapaTtoB M MWUKPOCKOMOB, BuOeoKamep, CKaHepoB W Apyrux
yctponcts). [padmuecknn pepaktop. Paspewenve. KagpupoaHue. WcnpasneHue
nepcnektuBbl. [ncTorpamma. Koppekums ypoBHen, koppekums upeta. ObeclBevnBaHme
LBeTHbIX n30bpaxeHui. PeTywb. PaboTa ¢ obnactamun. dunbTpbl.

MHorocnonHble wn3obpaxeHnsa. TekctoBble cnoun. Macka cnosi. KaHanbl.
CoxpaHeHune BbigeneHHon obnactu. [logrotoBka unncTpauun ans Beb-CanToB.
AHUMMPOBaHHbIE N306paXxKeHus.



BektopHaa rpadmka. [lpumutusbl. WMN3MeHeHne  nopsigka  SNEeMEHTOB.
BolpaBHuBaHue, pacnpegenenue. [pynnupoBka. KpuBble. Popmatbl BEKTOPHbIX
pucyHKoB. icnonb3oBaHne KOHTYPOB. BekTopmnsaunsa pacTpoBbIX M300paXKeHU.

MpUHUMNBLI NOCTPOEHUS N pedakTUPOBaHUA TPEXMeEpPHbIX Moaenen. CeTouHble
mopgenu. Matepmansl. MopgenupoBaHMe — UCTOYHWMKOB — OCBelleHus.  Kamepsbl.
ApontmBHble TexHonormn (3D-npuHTepsbl). MNMoHATME O BUPTyaribHOW pearnbHOCTU U
AOMNOSTHEHHOW peasibHOCTU.



MNAHVPYEMBIE PE3YJIbTATbI OCBOEHUA MNMPOIMPAMMbI 110 NHO®OPMATUKE
(YTNYBJIEHHBLIN YPOBEHbB) HA YPOBHE CPEOHEIO OBLLEIO OBPA30BAHNA

JINYHOCTHBLIE PE3YJIbTATDI

JInyHOCTHBIE pe3ynbTaTbl OTpaXalT FOTOBHOCTb M CMOCOBHOCTL ObByyvatoLmxcs
PYKOBOACTBOBATbCA CHOPMUPOBAHHOM BHYTPEHHEW MO3MUMEN JIMYHOCTWU, CUCTEMOW
LEHHOCTHbIX OpWEeHTauun, MO3UTUBHbLIX BHYTPEHHUX YOexaeHun, COOTBETCTBYHOLLMX
TPaANUMOHHBIM LLEHHOCTAM POCCUINCKOro obLiecTBa, pacLUMpeHNe XXM3HEHHOrO OnbiTa U
onbiTa AedATenbHOCTM B Mpouecce peanu3auuMuM cpegcrtsamu yyebHoro npegmerta
OCHOBHbIX HanpaBfeHW BOCNUTATENbHOW AEATENBHOCTMW.

B pesynbTate u3y4yeHUs UHPOPMATUKM Ha YpOBHe cpedHero obuiero
obpasoBaHunsa y oby4atoweroca ©Oyayt cOpMMPOBaHbI Criegylowme fMYHOCTHbIE
pes3ynbTaThbl:

1) rpaxxgaHCKoOro BOCNUTaHuA:

OCO3HaHMEe CBOWX KOHCTUTYLMOHHBLIX NpaB MU 06513aHHOCTEN, YBaXKEeHWEe 3aKoHa U
npasonopsgka, cobniogeHne ocHoBomnmonarakwmx HOPM WH(OPMALMOHHOIO npasa U
MHopMaLUnoHHoM 6e3onacHoCTy;

FOTOBHOCTb  MPOTUBOCTOATH  MAEONOMMW  IKCTPEMMU3MA,  HaLMOHanM3Mma,
KCeHopobun,  AUCKpUMMHAUMW MO couManbHbIM,  PESIrMO3HbIM,  PacoBbIM,
HaLUMOHanNbHbLIM NpU3Hakam B BUPTYarlbHOM NPOCTPaHCTBE;

2) naTpMoTUYECKOro BOCNUTaHUA:

LLEHHOCTHOE OTHOLLUEHME K UCTOPUYECKOMY Hacneguto, goctmxkeHumam Poccun B
HayKe, MCKYCCTBE, TEXHOMOrnsax, MOHMMaHuWe 3HavyeHUs WHMOPMATUKM Kak Haykm B
XM3HM COBPEMEHHOro 00LecTBa;

3) AyXOBHO-HPaABCTBEHHOr0 BOCNUTaHUSA:

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHNS, 3TUYECKOro NOBEAEHUS;

CMOCOBHOCTb OUEeHMBaTb CUTyauuio W MNpYHMMAaTb OCO3HAHHbIE peLUeHUs,
OPUEHTUPYACL Ha MoparibHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTWU, B TOM 4YuCfe B CeTu
NHTepHeT;

4) 3cTETUYECKOro BOCNUTaHUSA:

9CTeTUYECKOE OTHOLLUEHUE K MUPY, BKMOYAS ICTETMKY HAyYHOrO U TEXHUYECKOro
TBOPYECTBA;

CNOCOBHOCTb BOCMPUHMMATL pasnuyHble BMAbl WCKyCCTBa, B TOM 4uchne
OCHOBAHHOIO Ha UCMNOMb30BaHNN NHPOPMALIMOHHBLIX TEXHONOMNIA;

5) dmanyeckoro BocnmuTaHuN:

COOPMUPOBAHHOCTbL 340pPOBOro U HGesonacHoro obpasa XW3HW, OTBETCTBEHHOIMO
OTHOLLUEHMS K CBOEMY 3[0pOBbl, B TOM 4ucCrne 3a CYET cobniogeHna TpeboBaHui
GesonacHon aKkcnnyaTauunm CpeactB  WUHMOPMAUMOHHBIX M KOMMYHUKALMOHHBIX
TEXHOIOTNW;

6) TpyAaoBOro BocnuTtaHus:

rOTOBHOCTb K aKTUBHOW [OeATeNbHOCTU TEXHOMNOrM4Yeckom wu coumanbHOm
HanpaBfeHHOCTU, CMNOCOBGHOCTb MHULMMPOBATL, MNaHMpoBaTb W CaMOCTOATENbHO
BbINOJSTHATb TaKyl0 AEATENbHOCTb;

WHTEepec K cdepam npodeccmoHanbHOM OeATENbHOCTU, CBS3AHHbIM  C
WHOPMATUKON,  MporpaMMupoBaHMEeM U UHAPOPMAUUNOHHBIMUA  TEXHOMOMNAMM,
OCHOBAHHbIMW Ha [OOCTWXKEHUSIX HaykMm WHGOPMATUKM U HayYHO-TEXHUYECKOro
nporpecca, YMeHWe CcOBepllaTb OCO3HaHHbIM BblIbOp Oyaywen npodgeccun u
peanun3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE NaHbl;

FOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHunio U camoobpas3oBaHMIO Ha MPOTSKEHUN
BCEWN KN3HU;



7) 3KONOrM4YecKoro BOCNUTaHus:

OCO3HaHMe rnobanbHOro xapaktepa 9KONormyecknx npobnem u nyTenm ux
peLlleHns, B TOM YucCrie C yY4ETOM BO3MOXHOCTEN UHAPOPMALMOHHO-KOMMYHMKALMOHHBIX
TeXHOomnornm;

8) ueHHOCTK Hay4YHOro NOo3HaHUA:

ChOPMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLEN0 COBPEMEHHOMY YPOBHHO
pPasBUTUA HayKW, OOCTMXKEHUSIM Hay4yHO-TEXHMYECKOro nporpecca u o6LeCTBEHHOM
NPaKTUKN, 3@ CYET MOHUMaHUS PONN MHEPOPMALMOHHBIX PEecypcoB, MHAPOPMAaLMOHHBIX
npoueccoB N MHMPOPMALMOHHBIX TEXHOMOMMA B YCIOBUAX LMEPOBOM TpaHcdopmMaumm
MHOMMX cpep XM3HM COBPEMEHHOIO 0bLLEeCTBa;

OCO3HaHWEe LUEHHOCTU HayyHOM [eATenbHOCTW, T[OTOBHOCTb OCYLECTBMAATb
NMPOEKTHYIO U UCCIefoBaTeNbCKYH0 AeATeNbHOCTb MHAMBUAYANbLHO U B rpynne.

B npouecce OOCTUXEHUSI NMUYHOCTHbLIX Pe3ynbTaToB OCBOEHUA MNporpamMmbl Mo
MHpopmaTnke y OBy4aloLLMXCA COBEPLUEHCTBYETCA 3MOLUMOHAmNbHbIA  UHTENSEKT,
npegnonararwmm cdoopMmMpOBaHHOCTb:

CaMoperynupoBaHuns,  BKIHOYAlOWEro CaMOKOHTPOSlb, YMEHMe MNpUHUMaTb
OTBETCTBEHHOCTb 3@ CBOE MoBedeHue, CnocobHOCTb  aganTupoBaTbCs K
SMOLMOHasTbHBIM U3MEHEHNAM U NPOSABAATb NMMOKOCTb, OblTb OTKPLITEIM HOBOMY;

BHYTPEHHEN MOTUBALMMK, BKMKOYAKOLWEN CTpeMSieHUe K AOCTMXKEHU uenn wu
ycnexy, OMTUMWU3M, WHUUMATUBHOCTb, YMEHWe [enCTBOBaTb, MCXOO4A U3 CBOMX
BO3MOXHOCTEWN;

aMnaTun, BKOYaKLWen CrnocobHOCTb MOHUMMATb 3MOLMOHANbHOE COCTOsIHME
APYrMX, Y4uTbiBaTb €ro Mpuv OCYLECTBIIEHUN KOMMYHMKaLMK, CMOCOBHOCTb K
COYYBCTBUIO U CONEPEXNBAHUIO;

coumarbHbIX HaBbIKOB, BKMOYAKLWMX CMNOCOOHOCTb BbiCTpamBaTb OTHOLUEHUS C
ApYyrumMu noabMun, 3ab60TUTLCS, NPOSABATL UHTEPEC U paspeLlaTb KOHMSUKTLI.

METAMNPEAMETHbIE PE3YJIbTATbI

B pesynbtate u3y4yeHUs WHPOPMATUKM HA YpPOBHE cpedHero obLiero
obpasoBaHna y oby4arowerocss 6yayT cchopMupoBaHbl MeTanpegMeTHble pesynbTaThl,
OTpaXXeHHble B YyHMBEpPCalbHbIX y4eOHbIX OEWCTBUSX, @ UMEHHO — MO3HaBaTesbHble
yHMBepcarnbHble y4ebHble OENCTBMS, KOMMYHMKATUBHbIE YHMBEPCalbHble Yy4yebHble
OENCTBUS, PErynsaTUBHbIE YHMBepcanbHble y4ebHble OEencTBUs, COBMECTHas
AEeATENbHOCTb.

Mo3HaBaTenbHble YHUBepcalrbHble y4ebHble AencTBUsA

1) 6a3oBble nornyeckme AeUCTBUA:

CaMOCTOSITENbHO dopmMynupoBaTb " aKkTyanuampoBaTtb npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

yCTaHaBNMBaTb CYLLECTBEHHbI MNPU3HaAK WM OCHOBAHUSA [N CpaBHEHUs,
Knaccudpukaumm n 0606LeHus;

onpepenaTb Uenu AeaTenbHOCTWM, 3agaBaTb MNapamMeTpbl U KPUTEPUN  UX
JOCTUMKEHUS;

BbISIBMSITb 3aKOHOMEPHOCTM 1 NPOTUBOPEYMS B pacCMaTpPUBaEMbIX ABMNEHUSNX;

paspabartbiBaTb MNfiaH peleHns npobrnembl C y4ETOM aHanmusa MWMELNXCH
MaTepuarnbHbIX 1 HeMaTepuanbHbIX PeCcypcoB;

BHOCUTb KOPPEKTUBbI B OEATENbHOCTb, OLEHMBATb COOTBETCTBME pPe3ynbTaToB
Lensim, oueHMBaTb PUCKM NOCNEACTBUN AEATENBHOCTMU;

KOOpAMHMPOBATb U BbINOSMHATL paboTy B YCNOBUSIX pearibHOro, BUPTyanbHOro u
KOMOMHMPOBAHHOIO B3aMOAENCTBUS;



pas3BMBaTb KpEAaTUBHOE MbILLIEHME NPU PELLEHNMN XXU3HEHHbIX NPpob6nem.

2) 6asoBble uccnenoBaTenbCKue JEeNCTBUSA:

BNageTb HaBblkamMn Yy4yebHO-MccrneaoBaTenlbCKOM U MPOEKTHOW LeATeNbHOCTH,
HaBblkamMun paspelleHns Nnpobnem, CnoCOBHOCTLIO U FOTOBHOCTLIO K CAMOCTOATESNIbHOMY
NMOUCKY METOAOB peLUeHUs MPaKTUYeCKUX 3afad, NPUMEHEHUIO pasfnyHbiX MeTOAOB
No3HaHus;

OCYLLEeCTBNATb pasfnuU4yHble BUOblI OEATENbHOCTU NO MNOSTYYEHUID HOBOMO 3HaHUS,
ero WHTepnpetauuu, npeobpasoBaHUIO U MNPUMEHEHUIO B Pa3fMYHbIX  y4ebHbIX
CcUTyaumsax, B TOM YMcne nNpu co3gaHun y4ebHbIX 1 coumarnbHbIX NPOEKTOB;

dopmMmpoBaTb Hay4YHbIA TUM MbILWIEHNSA, BrageTb HayyYyHOUM TEpPMUHOIOrneEN,
KNtoYEBbIMU NOHATUSIMU N METOLAMMU;

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

BbISIBNATE  MPUYUHHO-CNEACTBEHHbIE CBA3WM W akTyanusuMpoBaTb  3ajady,
BblABUraTb rMNoTesy e€ pelleHusl, Haxo4UTb apryMeHTbl A1 JokasaTenbCTBa CBOMX
yTBEPXAEHWI, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHUS;

aHanuanpoBaTb MOSfyYeHHble B XOA4e pelueHus 3afauun pesynbTaTtbl, KpUTUYECKN
oLeHMBaTb UX JOCTOBEPHOCTb, MPOrHO3NPOBaTb N3MEHEHNE B HOBbLIX YCINOBUSIX;

AaBaTb OLEHKY HOBbIM CUTYaLMAM, OLeHNBATb NPUOBPETEHHBLIN ONbIT;

OCYLLEeCTBNATb LeNneHanpaBneHHbIM MOUCK MNepeHoca cpeacts M cnocobos
AencTBus B NpodeCcCcMoHanbHy cpeay;

yMeTb MNEepeHOCUTb 3HaHWSA B MO3HABATElNbHYD W MpakTU4eckyio obnactu
XN3HeaesaATeNnbHOCTH;

yMeTb MHTErpupoBaTh 3HAHNA U3 pa3HbIX 00nacTen 3HaHWI;

BblABUraTb HOBble Waew, npegnaratb OPUrMHanNbHble NOAXOAbl WU peLleHus,
CTaBUTb Npobnembl 1 3aayu, onycKaLme anbTepPHATUBHbIE PELLEHUS.

3) paboTa c uHdopmauumen:

BNageTb HaBblkaMW MNOMyYEeHUA WH(OPMaUUM U3 UCTOYHUKOB pPasHbIX TUMOB,
CaMOCTOATENbHO OCYLIECTBASATb MOUCK, aHanum3, cucteMaTmsauuio U UHTepnpeTauuio
MHpopMauumn pasnuyHbIX BUAOB U hOpM NpeacTaBeHus;

co3faBaTb TEKCTbI B pa3nnyHbiX popMatax ¢ Y4ETOM Ha3HayYeHUs nHdopmaumm n
ueneson aygutopuu, Bolbrpas onTumanbHyo opMy NpeacTaBneHns 1 Busyanmsauum;

oueHMBaTb [OOCTOBEPHOCTb, JIETUTUMHOCTb WHGOpPMauuK, €€ CcOOTBEeTCTBUE
NpaBOBbIM U MOPaSIbHO-3TUYECKUM HOpMaM,;

ncnonb3oBaTh CpeacTsa MHPOPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOSOMMA B
peLIEHMN KOTHUTUBHBIX, KOMMYHUKATUBHbIX 1 OPraHn3auMOHHbIX 3a4a4 ¢ cobniogeHnem
TpeboBaHUN SProHOMUKKM, TEXHUKM ©e30MacHOCTU, TUrMeEHbl, pecypcocbepexeHns,
NPaBOBbIX U ATUYECKUX HOPM, HOPM MHGOPMAaLMOHHOK Be30NacHOCTY;

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

KoMMyHUKaTMBHbIe yHUBepcarnbHble y4eOHble AeACTBUS

1) obweHue:

OCYLLECTBNATb KOMMYHUKaLUKM BO BCeX chepax XU3HK;

pacrno3HaBaTb HeBepbanbHble cpeacTtea o0OWeEHWsl, MOHMMaTb 3Ha4vyeHue
coumarnbHbIX 3HAKOB, pacno3HaBaTb NPEANOCLIIKU KOHMMUKTHBIX CUTYyauumn n cMardyatb
KOHQONNKTbI;

BNnageTb pPasnnyHbIMN cnocobamu obLeHuns n B3aMMOJeNCTBUS,
apryMeHTMpPOBaHHO BECTU AManor, yMeTb CMAr4YaTb KOHQIIMKTHbIE CUTYyaLUN;



pPa3BEPHYTO U JNOMMYHO wM3raratb CBOK TOYKY 3PEHUS C MUCMNOSIb30BaAHUEM
S13bIKOBbIX CPEACTB.

2) coBMecTHas AeATeNbHOCTb:

NOHMMATb M MWCMNOSMb30BaTb MPEUMYLLECTBA KOMaHAHOWM W MHAMBMAYarbHOWM
paboThl;

BblbnpaTb TeMaTUKy W MeToAbl COBMECTHbIX [OEWCTBUM C YYETOM OOLMX
MHTEPECOB N BO3MOXXHOCTEN KaXKA0ro YsieHa KONnekTuBea;

npUHUMaTb uenu COBMECTHOM NEesaATenbHOCTH, OpraH1M3oBbLIBaTb n
KOOpAMHMPOBATb [AOEWUCTBUS MO WX AOOCTMKEHUIO: COCTaBMNATb MNfaH OEeUCTBUN,
pacnpegensatb ponM C Y4ETOM MHEHMA Yy4yacTHUKOB, ob6cyxagaTb pesynbTathl
COBMECTHOW paboThl;

oLeHMBaTb KayeCTBO CBOEro BKflada M KaXaoro yyacTHMKa KomMaHabl B 06Lwimi
pes3ynbTaT N0 pa3paboTaHHbIM KpUTEPUAM;

npegnaratb  HOBbl€ MPOEKTbl, OUEHMBaTb MAEN C MNO3ULUUM  HOBMU3HDI,
OPUMMHANbHOCTN, NPAKTUYECKON 3HAYNMOCTHU;

OCYLLECTBNATb NO3UTUBHOE CTpaTErMyeckoe NoBeaeHNE B PasfnyHbIX CUTyaUuUsX,
NPosiBASATb TBOPYECTBO N BoOOpaxeHne, 6biTb MHUUMATUBHbIM.

PeryﬂﬂTI/IBHble YHUBepcalsibHble y‘-le6Hble aencrTeus

1) camoopraHusauums:

CaMOCTOATENbHO OCYLLECTBNATbL MO3HABATENbHYID [OEATENbHOCTb, BbISABMATb
npobnemsbl, CTaBuTb U (PopMynupoBaTb COOCTBEHHblE 3aJadun B obpasoBaTeflbHOW
AEATENBbHOCTU U XKUBHEHHbIX CUTYaLUUSX;

CaMOCTOATENBHO COCTaBNATb MNNaH peweHus npobnemMbl ¢ Y4ETOM MMELLUXCA
pecypcoB, COGCTBEHHbLIX BO3MOXHOCTEN U NPEeANOYTEHUN;

AaBaTb OLEHKY HOBbIM CUTYaLUAM;

pacmpsTb paMkm y4ebHOro npeameTa Ha OCHOBE JIMYHbIX NPEeANoYTEHUN;

AenaTtb OCO3HaHHbIN BbI6OP, aprymeHTMpoBaTh ero, 6paTb OTBETCTBEHHOCTb 3a
peLleHue;

oueHnBaTb NPUOBPETEHHBIN ONbIT;

crnocobcTBoBaTh POPMUPOBAHUID U MPOSABEHUIO LUMPOKOM 3pyANLMM B pPasHbIX
obnacTtsx 3HaHuW, MNOCTOSIHHO MOBbIWATb CBOM ObGpasoBaTellbHbIN U KYSbTYPHbIV
YPOBEHD.

2) CaMOKOHTpOIb:

AaBaTb OLEHKY HOBbIM CUTyaumsiM, BHOCUTb KOPPEKTMBbI B AEATENbHOCTb,
oLeHMBaTb COOTBETCTBUE Pe3yNbTaToB LensMm;

BNageTb HaBblkamMu NO3HaBaTENbHON pPedrieKCUN Kak OCO3HAHUSA COBEpLUAEMbIX
AENCTBUIA N MbICIIUTENbHbLIX NPOLECCOB, UX pe3yribTaToB U OCHOBaHWUW, UCMOSb30BaTb
npuémbl pednekcum ans oueHKn cutyaumm, Bbibopa BEPHOrO peLleHns;

OLEeHMBaTb PUCKN N CBOEBPEMEHHO NPUHUMATL PELLEHMUS MO UX CHWKEHWUIO;

NPUHUMaTL MOTMBbI W  aprymeHTbl Opyrux npu adanu3e pes3ynbTaToB
AEATESNbHOCTMW.

3) npuHaTuA ceba n apyrux:

npuHUMaTb cebsi, NOHMMasa CBOW HEAOCTaTKN U JOCTOUHCTBA;

npUHUMaTL MOTMBbI W  aprymMeHTbl Opyrux npu aHanu3e pesynbtaTtoB
AEATENbHOCTMU;

npu3HaBaTb CBOE NMpaBo M NpaBo APYrMx Ha OWnOKy;

pa3BuBaTb CNOCOBHOCTbL NMOHUMATbL MUP C MNO3MLUN OPYrOro Yenoseka.



NMPEAMETHbIE PE3YJIbTATbI

B npouecce u3dydeHus kypca mHgopmatuku yrinybnéHHoro yposHs B 10 knacce
obyyatowmmuca byayT AOCTUTHYTLI Crieaylolwme npeaMeTHble pesynbTaThl:

BNageHne npeacTaBneHns MM O pPonnM  UHopMauum n  CBSA3AHHBLIX C  HEWn
npoueccoB B npupoge, TexHuke U obwecTBe, MOHATUAMM  «MHOPMaUUS»,
«MH(OPMALMOHHBLIA NPOLIECC», «CUCTEMA», «KOMMOHEHTbI CUCTEMbI», «CUCTEMHbIN
apdekT», «MHPOpPMaLUNOHHAA cUCTEMA», «CUCTEMA YyNpaBIieHUs»;

BnageHne metogamm novcka nHpopmauumn B cetm MHTepHET, yMEHNE KPUTUYECKN
oLeHMBaTb MHOPMaLUMIO, NOMyYEeHHYIO U3 ceTn NHTepHeT;

yMeHne xapaktepnsoBaTb 6onblune gaHHble, MPUBOAUTL NPUMEPbLI UICTOYHMKOB UX
NonyyYeHnss U HanpasneHnsa WUCMNoNb30BaHUSA, YMeHUe KraccuduumpoBaTb OCHOBHbIE
3afla4v aHanmsa daHHbIX (NPOrHo3MpoBaHue, Kraccudukaums, Krnacrepusaums, aHanms
OTKITOHEHW), NOHMMaTb NOCeAoBaTENbHOCTb PeLleHNs 3afad aHanu3a gaHHbIX: coop
NEePBUYHbBIX AAHHbIX, OYMCTKA U OLEHKa KavyecTBa AaHHblX, BbI6Op WM/vnn noctpoeHue
mMogenn, npeobpasoBaHWe [OaHHbIX, BM3yanu3auus LaHHblX, UWHTepnpeTaums
pe3ynbTaToB,;

MOHMMaHWE  OCHOBHbIX  MPUHUMNOB  YCTpOMCTBA U  (PYHKLMOHMPOBAHUSA
COBPEMEHHbIX CTaUMOHAPHBIX U MOOWUNBbHBLIX KOMMBIOTEPOB, TEHAEHUWA pPa3BUTUS
KOMMbIOTEPHbIX TEXHOSOINN;

BnageHne HaBblkamy paboTbl C OnNepauMOHHbIMKM CUCTEMAMM, OCHOBHbLIMU
BMOAMWN NporpamMHoro obecneyeHust ansa pelleHns yvyebHbIX 3agady no BblGpaHHON
cneumanmsaumu;

Hanuuve npencTaBneHMn O KOMMbIOTEPHbIX CETAX U UX PONn B COBPEMEHHOM
Mupe, 0 6as30BbIX MpUHLMNAX OpraHM3aumMm M YHKLUMOHUPOBAHUSA KOMMbIOTEPHbIX
ceten, 06 ob6WMX npuHUMNAX pas3paboTkm n  (YHKUMOHMPOBAHUS WHTEPHET-
NPUNOXEHNN,

NOHMMaHWe yrpo3 UHgopmaunoHHon 6e3onacHOCTU, UCMONb30BaHWE METOLOB U
CpedcTB MNpOTMBOAEWCTBMA 3TUM  yrposam, cobnogeHne wmep 6esonacHocTw,
npeaoTBpallalonX  HEe3aKOHHOe  pacnpoCTpaHeHMe  MepCOoHanbHbIX  OaHHbIX,
cobniogeHne TpeboBaHM TexHUMKM ©Be3onacHOCTM W rurMeHbl npu  pabote c
KOMMblOTEPaMU U OPYrMMM  KOMIMOHEHTaMn LMAPOBOro OKPYXEHUs, MNOHUMaHue
NpaBOBbIX OCHOB MCMOMb30BaHNS KOMMbIOTEPHbIX NporpamMm, 6a3 gaHHbIX U paboTbl B
ceTn NHTepHeT;

MOHMMaHME  OCHOBHbIX  MPUHUMMNOB  AMCKPETM3auMM  pasnuyHbIX  BWOOB
WHopMauuK, yMeHne onpegenaTb  WHAPOPMAUMOHHLIM  OOBbEM  TEKCTOBBIX,
rpacmyecknx n 3ByKOBbIX JAHHbIX NPU 3a4aHHbIX NapameTpax ANUCKpeTusaumm, yMeHme
onpenensTb CPeOHIo CKOPOCTb nepefadn AaHHbIX, OLEeHMBaTb U3MEHEHME BPEMEHM
nepegaym npu M3MEHEHUMUM WH(POPMALMOHHOIO OOBbEMAa [aHHbIX W XapaKTEepUCTUK
KaHana cBs3u;

yMeHMe UCMNoNb30BaTh MNpPWU pelleHUn 3adady CBOMCTBA MO3MUMOHHOW 3anmcu
yucern, anropMTMa NoOCTPOEHUs 3anucy Yucna B NMO3ULUOHHOW CUCTEME CUYUCIEHUS C
3a[laHHbIM OCHOBaHWEM W MOCTPOEHUSA Yncna Mo CTPOKe, coAaepxallen 3anucb 3Toro
yucrna B MO3MUMOHHOM CUCTEME CYUCIIEHUSI C 3aJaHHbIM OCHOBaHUMEM, YMEHue
BbINOSTHATL apudMeTnYecKkme onepaumm B NO3NLNOHHBIX CUCTEMAX CHUCIEHWS;

YMEHMe BbINOSTHATL Npeobpa3oBaHNs NOrMYECKMX BblPaXKEHUIN, UCMOSb3yS 3aKOHbI
anrebpbl NOrMKK, YMEHWe CTPOUTb JIOrMYECKOe BblpaXeHne B OUIBbIOHKTUBHOW U
KOHBIOHKTUBHOW  HOpMarnbHbIX doOpMax Mo 3agaHHoOM Tabnumue WCTMHHOCTW,
nuccnegosatb 0651aCTb UCTMHHOCTU  BbICKa3blBaHUS, COLEpXKalLero mnepemMeHHble,
pellaTb HECIOXHbIE JIOrMYEeCKMe YpaBHEHUSA U CUCTEMbI YPaBHEHWI;



noHMMmaHme ©6as3oBbiX anroputmMoB 06paboTkM  4YMCNOBOWM UM TEKCTOBOM
MHopMaUuKn (3anncb YMcesn B MO3ULUOHHOM CUCTEME CUYUCIEHUS, HAXOXOeHne Bcex
NPOCTbIX YMCEN B 3aAaHHOM AuanasoHe, obpaboTka MHoropaspsaaHbIX LEenbiX Yncen,
aHann3 CUMBOSbHbLIX CTPOK M OpYyrux), anropuTtMOB MOMCKa U COPTUPOBKU, YMEHME
onpenensitb CNOXHOCTb M3yvaeMblX B Kypce 6a30BbiX anropyTtMoB (CyMMUpPOBaHUE
3NIEMEHTOB MaccuBa, COPTUPOBKA MaccuBa, nNepebopHble anropuTMbl, ABOUYHbIN
MOMUCK) M NPUBOANTE NPUMEPblI HECKOSNbKMX anropuTMOB pPasHOM CrOXHOCTU Ans
peLleHna ogHOW 3aaun;

BNageHne YyHuBepcanbHbIM $3bIKOM MPOrpaMMMPOBaHUSA  BbICOKOrO YPOBHSA
(Python, Java, C++, C#), npeacraBneHnsaMm o 6a30BbIX TUMax OaHHbIX U CTPYKTypax
AaHHbIX, YMEHME MWCMOoNb30BaTb OCHOBHbIE YMNPaBNAOLWME KOHCTPYKLUMU, YMEHue
OCYLLECTBNATb aHann3 npeasioXkeHHON nporpamMmbl: oNpeaensTb pesynbTaTbl padoThbl
nporpaMmmbl NpU 3afaHHbIX UCXOAHbIX AaHHbIX, ONpefensiTb, MpU KakuX MCXOAHbIX
AAHHbIX BO3MOXHO MOSTyYEeHME YKasaHHbIX pe3ynbTaToB, BbISBNATb AaHHbIE, KOTOpble
MOryT NpUBECTU K ownbke B paboTe nporpammbl, hOpMynmMpoBaTb NPearnoXeHns no
YNYYLIEHUIO NPOrpamMMHOro Koaa;

yMEHMEe  co3gaBaTb  CTPYKTYPUPOBaHHblE  TEKCTOBblE  JOKYMEHTbI n
AEMOHCTPaLMOHHbIE MaTepuarnbl C MCMONb30BaHNEM BO3MOXHOCTEN COBPEMEHHbIX
NpPOrpaMMHbIX CPeACTB M 06naYHbIX CEPBUCOB;

YMEHME MCMNONb30BaTb AMEKTPOHHbIE Tabnuubl ANA aHanus3a, NpeacTtaBreHnsa m
00paboTkn AaHHbIX (BKMNOYasi BbIYMUCIEHME CYMMbl, CpegHero apugMeTUyecKoro,
HanbomMbLIEro 1 HAMMEHbLLETO 3HAYEHWUIN, peLleHne ypaBHEHUIN, BbIGOP OoNTUMAarnbHOro
peLueHuns, noadbop NMHUK TpeHaa, peleHre 3agay NporHo3MpoBaHNS).

B npouecce mnsyyeHus kypca nHdopmMmaTtukm yrnybnéHHoro yposHst 8 11 knacce
obyvarowmmmca byayT AOCTUTHYTLI Crieayolme npeameTHble pesyrbTaTbl:

YMEHME CTPOUTb HEpaBHOMEPHbLIE  KOAbl, Aonyckawuwue OOHO3HAYHoe
aekoauposaHue coobuieHnn (NpeduKcHble KoAbl), NCNOMb30BaTb NPOCTENLIME KOAbl,
KOTOpble MO3BONAIT OOHapyXMBaTb WM UCMPaBnATb OWWOKM Npu nepegadvye AaHHbIX,
CTpouTb kof, obecneuyvMBalOUn HaMMEHbLUYHD BO3MOXHYK CPEefHI  OJfMHY
CcOObLLEHN NPU N3BECTHOM YacTOTE CMMBOJSIOB, NOSACHATb NPUHLMMbLI PAabOThl NPOCTbIX
anropMTMOB CXaTuUs AaHHbIX;

yMEHME pellaTb anropuTMUYECKME 3a[aun, CBA3aHHble C aHanuM3om rpadoB
(3agayn NoCcTpoeHnss onTUMaribHOro MyTU MeXxay BeplinHamu rpadpa, onpeneneHus
KONUYeCcTBa pasfnU4YHbIX NyTEN Mexay BEPLUMHAMW OPUEHTUPOBAHHOIO aLMKIINYECKOrO
rpacpa), ymeHne ncnonb3oBaTb AEPEBbSA MPU aHanu3e U NOCTPOEeHUU KoAOoB M AN
npeacrtaBneHns apuMETUYECKUX BbIPaXEHWA, NPU  PELUEHUN 3adad noucka wu
COPTMPOBKM, YMEHNE CTPOUTbL AEPEBO MUIrPpbl MO 3a4aHHOMY anroputmy, paspabartbiBaTb
N 060CHOBbLIBATL BbIUIPbLILLIHYO CTPATENMIO UrPbI;

ymMeHne paspabartbiBatb W peanu3oBbiBaTtb B Buae nporpamm 6asoBble
anropuTMbl, yMEHWE MUCMONb30BaTh B NPOrpaMmMax AaHHbIE PasfnyHbIX TUMOB C Y4ETOM
OrpaHUYeHnn Ha gManasoH MX BO3MOXHbIX 3HAYEHUN, NPUMEHATb NPU peLleHnn 3agad
CTPYKTYpbl AaHHbIX (CNUCKW, CrnoBapu, CTEKW, o4depean, OepeBbsl), MCMNONb3oBaTb
GasoBble onepawmm Co CTPYKTYpaMmn AaHHbIX, NPUMEHATb CTaH4AaPTHbIE N COBCTBEHHbIE
nognporpamMmmbl  Anst  06paboTkM  YUCNOBBIX OAHHbIX WU CUMBOJSIbHBLIX  CTPOK,
ucnonb3oBatb nNpu paspabotke nporpamm OGUONMOTEKM noanporpamMm, 3HaTb
PYHKUNOHArbHbIE BO3MOXHOCTU MHCTPYMEHTanbHbIX CpPeacTB cpedbl paspaboTku,
yMEHMe MCcnonb3oBaTb CpeacTBa OTNagku nporpaMmMm B cpede nporpaMMMpOBaHUs,
yMEeHNe JOKYMEHTMPOBATb NPOrpamMmmbl;

yMeHue co3faBaTtb Beb-CTpaHuLbl;

BNageHne OCHOBHbIMM CBeadeHusiMn O Basax AaHHbIX, UX CTPYKType, CpencTBax
co3gaHus 1 paboTbl C HAMKU, YMEHME UCMNONb30BaTb TabnuyHble (PENAUNOHHbIE) Gasbl



AaHHbIX (COCTaBnATb 3anpocbl B 6aszax [aHHbIX, BbIMOMHATL COPTUPOBKY W MOWUCK
3anucen B 6ase AaHHbIX, HANOMHATL pasdpaboTaHHyto 6a3y AaHHbIX) U ChpaBOYHbIE
CUCTEMDI;

YMEHME WCMNOMb30BaTb KOMMbIOTEPHO-MaTeMaTU4eckne Moaenu Ans aHanusa
006BHEKTOB M MpoLeccoB: hOopMynMpoBaTh Leflb MOAENMPOBaHMUSA, BbIMOMHATL aHanu3
pe3ynbTaToB, MNOMYYEHHbIX B XO4E MOLENMPOBAHUS, OLEHMBATb COOTBETCTBME MOLENU
MoAenMpyeMomMy oB6BbEKTY Unn npoueccy, NpeactaBnaTb pe3ynbTaTbl MOAENNPOBaHMUS
B HarnNsigHoOM Buae;

YMEHNE  OpraHn3oBbiBaTb  JIMMHOE  WH(OPMALMOHHOE  MNPOCTPAHCTBO C
MCMNOMb30BaHMEM  pasfMyHbIX  CPeAcTB  UMGPOBLIX  TEXHOMOMMWA,  MNOHWMaHWEe
BO3MOXHOCTEN  UMCPOBBLIX  CEPBUCOB  rOCYAAPCTBEHHbLIX  YCNyr,  LUPPOBbIX
obpasoBaTenbHbIX CEPBUCOB;

MOHMMAaHME OCHOBHbIX MPUHLMMNOB paboTbl, BO3MOXHOCTEM W OrpaHMYeHus
NPUMEHEHNA TEXHOMOMMA MWCKYCCTBEHHOrO WHTENMeKTa B pasnuyHblX obnacTsx,
Hanuuve npeacTaBfneHW O Kpyre pewaemblX 3agay  MawWHHOrO  0byyeHus
(pacnosHaBaHus, Knaccudukaumm u NporHO3NMPOBaHUSA) Hanudne npeacrasneHnn o6
MCNOMb30BaHMM MHAOPMALMOHHBLIX TEXHOMOrMM B pasfnnyHbiX MNpodeccuoHanbHbIX

chepax.



TEMATUYECKOE NMNJ1IAHUPOBAHUE

10 KINACC
KonuyectBo 4yacoB OneKTPOHHbIe
HaunmeHoBaHue pa3aenoB n Tem (uncppoBbie)
Ne n/n KoHTponbHbie [pakTuyeckue
nporpamMmbl Bcero 6 6 obpasoBaTesibHble
paboTbl paboTbl pecypebi
Pasgen 1. LUludpoBasi rpaMOTHOCTb
11 KomnbtoTep - yHMBepcanbHoe 6
' YCTPOMCTBO 06pabOTKM AaHHbIX
1.2 MporpammHoe obecneveHne 6
1.3 KoMnbloTepHble ceTu 5
1.4 MHdpopmaunoHHas 6e3onacHOCTb 7 2
WTtoro no pasgeny 24
Pa3gen 2. TeopeTnyeckme oCHOBbl MHPOPMATUKN
5 1 MpeacTtaBneHne nHdopmaumm B 19 5
KOMMbloTEpE
2.2 OcHoBbI anrebpbl NOrnkx 14 1
2.3 KomnbloTepHas apudpmeTunka 7 1
WToro no pasgeny 40
Pasgen 3. AnroputmMmbl U nporpaMmMmupoBaHue
3.1 BeeneHve B nporpammmpoBaHue 16 0.5
3.2 BcnomoraTtenbHble anropuTmbl 8 2
3.3 YuncneHHble meToabl 5 3
3.4 Anroputmbl 06paboTKN CUMBOSIbHbIX 5 1




AaHHbIX

3.5 Anroputmbl 06paboTkn MaccrMBoB 10 3.5
Wtoro no pasgeny 44
Pasgen 4. UHdpopmaLMOHHbIe TEXHONOMMN
41 O6paboTka TEKCTOBbLIX AOKYMEHTOB 6 2.5
4.2 AHanun3 gaHHbIX 8 3
WTtoro no pasgeny 14
PesepBHoe Bpems 14
OBLLEE KONMMYECTBO YACOB IO
NMPOIrPAMME 136 0 215
11 KINACC
KonuyectBO 4acoB OneKTPOHHbIe
HanmeHoBaHue pa3genoB u Tem (uncppoBble)
Ne n/n MPOFpaMMbl Beero Kongoanble I'ngxmqecxue obpaszoBaTenbHbIe
paboTbl paboTbl pecypchl
Paspen 1. TeopeTnyeckue ocCHOBbI UHPOPMATUKHN
11 NHpopmaumsa n nHpopmMmaumoHHble 10 55
npowecchl
1.2 MogenvnpoBaHue 8 2
WToro no pasgeny 18
Pasgen 2. AnroputMmbl U NporpaMmMmupoBaHue
2.1 OriEMEHTbI TEOPUM anropnuTMoB 6 1
2.2 AnroputMbl 1 CTPYKTYPbI JaHHbIX 28 10
53 OcHoBbl 06BEKTHO-OPUEHTUPOBAHHOIO 16 45
nporpamMmmMmpoBaHns
WTtoro no pasgeny 50




Pasgen 3. UHpopMaLMOHHbIE TEXHONOMUU

31 KoMmnbloTepHO-MaTemMaTnyeckoe 8 5
MoAenvpoBaHue
3.2 basbl AaHHbIX 10 4
3.3 Be6-canTtbl 14 4
3.4 KomMmnbloTepHasd rpaguka 8 3.5
3.5 3D-moaenupoBaHue 8 3
WToro no pasgeny 48
PesepBHoe Bpems 20
OBLEE KOJIMYECTBO YACOB MO NMPOIrPAMME 136 36.5




NOYPO4YHOE NMNIAHUPOBAHUE

10 knacc

Ne
n/n

Tema ypoka

KonuyecTBO YacoB

Bcero

KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

Oarta

n3yyeHus

ANEeKTPOHHbIe
undpoBble
obGpa3oBaTernbHble

pecypchl

TpeboBaHMA TEXHNKN
6e30nacHOCTU M MMrMeHbl Npu
paboTe Cc KomnbloTEPaMN K
APYrMMU KOMMOHEHTaMM
LMPPOBOro OKPYXXeHus

MpuHuUMnbl paboTbl KOMMNBLIOTEPOB
N KOMMbITEPHBLIX CUCTEM

OOMeH gaHHbIMK C MOMOLLbHO
WKH. KOHTponnepbl BHELHUX
YCTPOWCTB

ABTOMaTMYECKOE BbIMOMNHEHNE
nporpamMmbl MPOLECCOPOM

OnepaTtuBHasi, NOCTOSAHHAA U
AOJIroBpeMeHHas NnamMsThb.
KoHTponnepbl BHELIHNX
ycTpoucTs. [Mpamon gocTyn K
namsitu

COBpeMeHHbIe KOMMbOTEPHbIE
TEXHOJ10IMn

lMporpammHoe obecneveHne
KOMMbIOTEPOB, KOMMbIOTEPHbIX
CUCTEM N MOOWIbHbIX YCTPOWUCTB




10

CucrtemHoe nporpaMmmHoe
obecneyveHne. OnepaumoHHble
cucTembl

YTunutel. [lpariBepbl yCTPOUCTB.
MapannensHoe
nporpaMmmupoBaHue
WHcTannauua n genHctannaums
nporpaMmmHoro obecneveHuns

11

dannosble cuctembl. [NpuHUMNBI
pasMeLleHns U UMeHOBaHUSA
drannos B 40NTOBPEMEHHOM
namaTtu. LWabnoHbl Ana onvcaHns
rpynn gannos

12

3akoHogaTenbcTBO Poccumckon
depnepaumm B obnactum
nporpaMmmHoro obecneveHna n
AaHHbIX

13

MPUHLMMNBI NOCTPOEHUS U
annapaTtHble KOMMOHEHTbI
KOMNblOTEPHbIX ceTel. CeTeBble
NMPOTOKONbI

14

15

CeTb VHTepHeT

PaspeneHuve IP-ceTn Ha nogceTu ¢

NOMOLLIbIO MaCOK NoaceTen

16

17

CeTeBoe agMVHUCTPUPOBAHUE

Buabl gearensHOCTM B ceTu
NHuTepHeT. CepBuchkl MIHTepHeTa.
"ocygapCTBEHHbIE 3MEKTPOHHbIE




18

CEepPBUCHI U YCNyrK
NHpopmaumoHHasa 6e3onacHOCTb

19

20

21

BpenoHocHble nporpaMmHoe
obecne4veHne n metoabl 6opLOLI C
HUM

MpakTnyeckasa paboTa no Teme
"AHTMBMPYCHbIE NporpaMmmbl”

OpraHusauus nM4Horo apxmea
nHdopmauun. PesepsHoe
KonuposaHwue. [NaponbHas 3awmTa
apxmBa

22
23

24

LLngpoBaHne aaHHbIX

Anroputm wngposaHna RSA.
CTteraHorpagus

MNMpakTnyeckasa paboTa no teme
"lLngpposaHne aaHHbIX"

25

MHdopmauma, JaHHble U 3HAHUS.
MHdopMmaLmoHHbIe npouecchl B
npupoae, TexHuke n obiecTee

26

HenpepbiBHbIE U OUCKPETHbIE
BENNYMHbI U CUTHasbI.
HeobxoaumocTb guckpeTmsaumm
nHdopmMauumn, npegHasHa4YeHHOM
ANA XpaHeHus, nepegaym u
006paboTkn B UMGPOBLIX CUCTEMAX

27

[1BoMyHOE KOgMpOBaHMeE.
PaBHOMeEpHbIE N HEpaABHOMEpPHbIE
koabl. [lekogupoBaHue




28

29

COOOLLIEHUI, 3annucaHHbIX C
MOMOLLLbIO HEPaBHOMEPHbIX KOAOB

Ycnosue ®aHo. NocTpoeHune
OAHO3HA4YHO AeKoaupyeMblX KOO0B
c nomouwbto gepea. pac An. A.
MapkoBa

EOvHuubl nsmepeHunsa konmyecTtea
MHopMauumn. AngaBnTHbIN
noaxon K oLeHKe KonmyecTea
MHdopMauum

30
31

32

Cuctembl cuncneHns
MepeBoa 4ncen U3 ogHom
CUCTEMbI CHUCIIEHMS B APYTYHO
[lBon4yHasa, BOCbMepUYHas u

LecCtHaguaTtepunyHada CUCtembl
cyncneHusa, CBA3b MeXxagy HUMn

33

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

34

35

36

[i1Bon4Hasa, BOCbMepUYHas v
LwecTHaguaTepu4Hasa cuctTemsl
CUYUCMEHUs, CBA3b MeXay HUMU
ApudmeTnyeckue onepaumn B
NO3ULNOHHBLIX CUCTEMAaXxX
cyncrneHus

Tpovqua;l ypaBHOBELUEHHAA
cuctema cymcrneHund

37

[1BoMYHO-gecsaTUYHasa cnctema




38

cyncneHus
KoaunpoBaHue TekCcToB

39

40

41

PactpoBoe kogmpoBaHue
n3obpaxxeHnn

MpakTnyeckasa paboTta no Teme
"OuckpeTnsaums rpacmyeckomn
MHdopmauyunmn”

LiBeToBble mogenu. BektopHoe
KoguposaHue. dopmatbl hannos.
TpéxmepHas rpaduika.
®paktanbHas rpadvka

42

KoampoBaHue 3Byka. OueHka
MHdOpMaUNoHHOro ob6bEéma
3BYKOBbIX aHHbIX NpY 3a4aHHbIX
YacToTe ANCKPEeTM3aumn n
pas3psiAHOCTU KOAMPOBaHMUS

43

MpakTnyeckasa paboTta no Teme
"[nckpeTnsauma 3ByKOBOM
UHdopmauunmn”

44
45

OcHoBbI anrebpbl NTIOrvkx

JTornyeckne onepauun. Tabnuupl
WCTUHHOCTU

46

JTornyeckme BbipaxeHus.
ITornyeckne ToxgecTea.
[loka3aTenbCTBO JIOrM4YeCcKnx
TOXAECTB C NOMOLLbIO Tabnuu
NCTUHHOCTU

47

lMpakTnyeckasa paboTta no Teme




48

«lMocTpoeHne n aHanua Tabnuuy
NCTUHHOCTM B TabnmMyHOM
npoteccope»

JTornyeckne onepaumm n
onepauun Hag MHOXeCTBaMu

49

Jlornyeckne onepauum n
onepaumn Hag MHOXeCTBamMu

50

51

52

53

54

3aKoHbl anredpbl NOrMKN.
OKBMBaneHTHblE Npeobpa3oBaHns
NOTrNYECKMX BbIPaXXEHWI

Jlornyeckne YpaBHEHNA U
CUCTEMDbI ypaBHeHMIZ

Jlornyeckne pyHKUUN.
3aBUCUMOCTb KOonnyecTsa
BO3MOXHbIX JTOrM4eCKnxX oyHKLMIN
OT KONM4YecTBa apryMeHTOB.
[MoniHble CUCTEMBI FTOTNMYECKUX
dYHKUMI

KaHoHuyeckne opmbl
NOrMYECKNX BblpaXKeHNN.
CoBepLUeHHble AN3bIOHKTUBHbLIE U
KOHBIOHKTUBHbIE HOPMarbHbIEe
dopMbl, anropuTMbl NX
NnocTpoeHna no tabnuue
WCTUHHOCTU

Nornyeckne anemMeHThbl B cocTaBe
KoMMbloTepa

55

Tpurrep. Cymmarop.




56

MHoropaspsaHbii cymmaTop

HOCTpoeHVIe CXeM Ha Nnorn4yeckmx
arnemMeHTax. 3anncb fOrM4eckoro
BblpaxeHusd rno nornyeckon cxeme

57

58

MWKpOCXeMbI U TEXHOMOTUS UX
npousBoacTBa

MpeacTtaBneHne Lenbix Yicen B
namsaTn KOMMbloTEpa.
OrpaHn4eHHOCTb AMana3oHa
4yucern Npu orpaHNYeHnUm
KonuyecTsa pa3psgos.
lMepenonHeHne pa3psgHoOn CETKU

59

60

61

62

be33HakoBble 1 3HAKOBbIE
JaHHble. 3HaKoBbIN OUT.
[1BOWYHbIV OONONHUTENbHbIN KO,
oTpuUaTenbHbIX Yncen

Mobutosble normyeckue
onepaumn. Jlornyeckun,
apnMeTUYeCKNin N LINKNUYECKNN
casurm

LLingppoBaHne ¢ NoMoLLbo
nobuToBoun onepaunm
«uckntovatowee UA»
MpencraBneHne n xpaHeHne B
namMsiTM KoMnbtoTepa
BELLLECTBEHHbIX YMCEN

63

BbinonHeHne onepauun ¢
BELLLECTBEHHLIMW YMCIIaMy,




HakonneHme owmnobok npu
BbIYNCITEHUAX

MpakTnyeckasa paboTta no Teme
«W3y4eHne nopaspsagHoro

64 MaLUMHHOrO NpeAcTaBneHns
LenbiX U BELECTBEHHbIX Yncen»

65 AHanus anroputMoB
OTanbl peleHns 3agad Ha

66 KomnbtoTepe. MHCTpyMeHTanbHble
CpeacTBa: TpaHCNATOp, OTNaAYuK,
NPOOUNUPOBLLNK
Cpeaa nporpaMmmupoBaHus.
Komnunauusa n nHtepnpetaums

67 nporpamm. BupTtyarnbHble
MaLnHbl. MHTerpupoBaHHas
cpena paspaboTkm

68 MeTogbl OTNagku nporpaMmm

69 Tunbl NepeMeHHbIX B A3blKe
nporpamMmmMmpoBaHns

70 O6paboTka uenbix Yncen

71 Ob6paboTka BeLLECTBEHHbIX YMCEN

79 Cny4anHble 1 nceBgocnyvanHbie
yucna

73 BeTBneHus. CrnoxHble ycnosus

74 Linknel ¢ ycnosrnem
Lnknbl no nepemMeHHoNn.

75 B3anmo3ameHseMOoCTb pasnnyHbIX

BWOOB LMKIOB




76

77

78

O6paboTka HaTypanbHbIX YnCen C
NCNonb30BaHMEM LIMKINOB

HaxoxxgeHue Bcex NpocTbIX YMcen
B 3a[JaHHOM AmanasoHe
lMpakTnyeckasa paboTa no Teme
«PelleHne 3aga4y MeToooMm
nepebopa»

MHBapuaHT umkna

0.5

79
80

[lokyMeHTMpoBaHMe nporpaMmm

O6paboTka AaHHbIX, XpaHALWMXCS
B (phannax

81

82

Pa3bueHune 3agayn Ha noasagayn

Mcnonb3oBaHue cTaHgapTHON
onbnuoTtekun A3bika
NporpaMmMmpoBaHUS.
MNopgkntoyeHne 6ubnuoTek
nognporpamMmm CTOPOHHUX
npoussogutenen

83

84

Moagnporpammel (Npouenypbl 1
dyHKUUN)
Moanporpammel (Npouenypbl 1
YHKLNN)

85

MpakTnyeckasa paboTa no Teme
"PaspaboTka nognporpamm”

86

Pekypcusi. PekypcuBHble 06BHEKTHI
(dbpakTansl). PekypcuBHble
npoueaypbl U PYHKLNN.
Mcnonb3oBaHue cteka ans




87

opraHun3auunn peKypCuBHbIX
BbI30OBOB

MpakTnyeckasa paboTta no Teme
"PekypcuBHble nognporpaMmmbl”

88
89

90

MoaynbHbI NPUHLXN NOCTPOEHNA
nporpamm

YuncneHHble meToabl
lMpakTnyeckasa paboTa no Teme
«4ucneHHoe pelleHve
ypaBHEHUN»

91

92

93

Wcnonb3oBaHve avckpeTusaumu B
BbIYMCNNTENbHbBIX 3a4a4ax
MNMpakTnyeckasa paboTa no teme
«MpnbnuxéHHoe BblunCrieHne
OJTVH KPUBbIX U NroLwagen gouryp»
MNMpakTnyeckasa paboTa no teme
«lMownck makcumyma (MUHUMYMa)
DyHKLUUNY

94

95

O6paboTka CUMBOSbHbLIX AAHHbIX.
Anroputmbl 06paboTku
CUMBOJbHbIX CTPOK: NOACYET
KonuyecTBa NosiBNIEHUA CMMBONa
B CTpOKe

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

96

Anroputmbl 06paboTku




97

98

99

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

MpakTnyeckasa paboTta no Teme
"ObpaboTka CTPOK C
Ncnosib3oBaHNEM (PyHKLNN
cTaHgapTHou 6nbnmoTekmn s3bika
nporpaMmmupoBaHns”

"eHepauus cnoe B 3a4aHHOM
andasuTte

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

0.5

100

101

O606LWEHHbIE XapaKTEPUCTUKM
mMaccuBa

JInHenHbIn nonck 3agaHHoOro
3Ha4YeHnsa B Maccuee.
lMpakTnyeckasa paboTta no Teme
"IITMHEenHbIN NONCK 3aJaHHOro
3Ha4yeHuns B maccuse"

0.5

102

103

MpakTnyeckas paboTa no teme
"MloncK MMHUMarnbHOIo
(MakcMmarnbHOro) anemMmeHTa B
4Yyncnosom maccuse"

CopTupoBka OAHOMEPHOrO
maccuBa. [1lpocTble meToabl
copTupoBKu. NpakTnyeckas
pabota no teme "lNpocTbie

0.5




104

105

MeToAbl COPTUPOBKM Maccuea”

CopTupoBka cnnsaHnem. beictpas
COpPTMpPOBKa MaccmBa (anroputm
QuickSort). MNMpakTnyeckas paboTta
no Teme "bbICTpas copTUpOBKa
mMaccuea"

[1BOMYHBbI NOUCK B
OTCOPTUPOBAHHOM MaccuBe.
MpakTnyeckasa paboTa no teme
"[lBOMYHBIN NOUCK"

0.5

0.5

106
107
108

[1ByMepHble MaccuBbl (MaTpuLbl)
Anroputmbel 06paboTkn maTpu,
PelweHune 3agay aHanusa gaHHbIX

109
110

CpepacTBa TEKCTOBOro npoueccopa
KomMmnbloTepHasa BEpCTKa TeKCTa

— |

111

112

MpakTnyeckasa paboTta no Teme
"BépcTka JOKYMEHTOB C
MaTemaTuyeckumm popmynammu’

NHCTpYyMEHTbI peLieH3npoBaHus

113

MpakTnyeckasa paboTta no Teme
"MHorocTpaHu4Hble JOKYyMEHTbI'

114

O6nayHble cepBUCHI.
KonnektnBHas paboTta c
AokymeHTamu. NMpakTnyeckas
pabota no teme "KonnektueHas
paboTa c gOKymeHTamn"

0.5

115

AHanu3 gaHHbIX. bonbLune
JaHHble




116

117

MalumHHoe obyyeHune

AHanus AaHHbIX C MOMOLLbIO
3NEKTPOHHBIX TabnuL

118

119

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

[MocTpoeHune rpamkoB OyHKLNA.
lMpakTnyeckasa paboTa no Teme
"HarnagHoe npeacraBneHve
pes3ynbTaToB CTAaTUCTUYECKOWN
006paboTKn gaHHbIX B BUAE
anarpamm cpeacrBammn pegakropa
AMEKTPOHHbIX Tabnuy"

0.5

120

121

122

JInHum TpeHaga. MNpaktnyeckas
paboTa no teme "Mogdop NUHUK
TpeHga, nporHosnposaHue”
Monbop napameTpa.
lMpakTnyeckasa paboTta no Teme
"HncneHHoe pelleHne ypaBHEHUN
¢ nomouwbto nogdopa napametpa”

OnTMmM3auma Kak nouck
HaUny4yLero peweHns B
3aaHHbIX YCITOBUSIX.
MpakTnyeckasa paboTa no Teme
"PeweHne 3agad onTtuMmnaauum ¢
NMOMOLLIbIO 3NTEKTPOHHbIX Tabnuy"

0.5

0.5

0.5

123

Pe3epBHoe Bpem4

124

PesepBHoe Bpems




125

PesepBHoe Bpems

1
126 PesepBHoe Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHoe Bpems 1
129 PesepBHoe 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

I'IPg-lFPAMME 136 0 215

11 KINACC

KonuyectBO 4YacoB OneKTPOHHbIe
:lgn Tema ypoka Bcero KoHTponkHeie | lpakTieckue ﬂ:;zeﬂuﬂ ggg)agzz:fenbuble
paboTbl paboTbl pecypchbl
1 KonunyectBo nHgopmMaumnu 1
2 AnNroputMbl CXXaTtns gaHHbIX 1
3 Anroputm XadpdpmaHa 1
MpakTnyeckas paboTa no teme
4 "CxaTme AaaHHbIX C MOMOLLbIO 1 1
anroputma Xadgpgpmana"

5 Anroputm LZW 1
6 AnroputMbl CXaTnsa JaHHbIX C 1 0.5




notepsimu. lNpaktnyeckas paboTta
no Teme "Cxatune gaHHbIX C
notepsamu (anroputmel JPEG,
MP3)"

7 CKopocTb nepefayu gaHHbIX

8 [MomexoycTonymsble Koabl

9 MpakTnyeckasa paboTa no Teme
"NomexoycTonymBeble Kogbl"
Cucrtembl. KOMNOHEHTbI CUCTEMbI U
nx Bzanmogencrtame. CUCTEMHbIN

10 adpekT. YnpaBneHue kak
MHOPMAaLMNOHHBIN NpoLecc.
Ob6paTHas cBA3b

11 Mogenu n mogenupoBaHue

12 Mpadobl

13 PelwieHune 3agay ¢ noMoLLblo
rpagos

14 [epeBbs

15 OcHoBbI TEOPUM UIP
MpakTnyeckasa paboTa no teme

16 "lNounck BbINIPLILLIHOW CcTpaTernn B
urpe ¢ nonHou nHgopmaumen”

17 CpencrBa NCKYCCTBEHHOIO
WHTEeNMeKTa
MpakTnyeckasa paboTa no Teme

18 "CpenacTtBa UCKYCCTBEHHOIO
nHTennekra"
dopmanusaumns NOHATUA
anroputma. MawwnHa TelopuHra

19 Kak yHuBepcarnbHas Mogerb

BbluMCNeHun. Tesnc Yépua—
TblopuHra




20

lMpakTnyeckasa paboTa no Teme
"CocTtaBneHune npocTomn
nporpamMmmbl 115 MalUnHBbI
TblopuHra"

21

MawwuHa lMNocTa

22

HopmarnbHble anropngmel
MapkoBa

23

AnropuTMmnYeCKn HepaspeLummble
3agayvn. 3agaya octaHoBa.
HeB0O3MOXXHOCTb aBTOMaTUYECKOMN
OTNnagku nporpamm

24

CnoXHOCTb BblYUCIEHUN

25

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

26

MNMpakTnyeckas paboTa no teme
"Monck NPOCTLIX Yncen B
3a4aHHOM gmanas3oHe"

27

MHoropaspsigHble Lenble yucna,
3a4a4v 4SIMHHOW apnudMeTUKK

28

MpakTnyeckasa paboTa no teme
"Peanunsauusi BbIMUCIIEHUN C
MHoropaspsagHbIMu Yyucnamu"

29

CnoBapu (accounaTmBHble
MaccuBbl, 0OTOBpaxeHus). XaLu-
Tabnuubl. MNocTtpoeHue
angaBMUTHO-4aCTOTHOrO CcrioBaps
ANs 3aJaHHOro TekcTa

30

MpakTnyeckasa paboTa no Teme
"MocTpoeHne andaBUTHO-
4YacTOTHOro criosapsi Ans
3agaHHoro tekcra"




31

AHanun3 TekcTa Ha eCTeCTBEHHOM
Aa3blke. BolgeneHve
nocrnegoBaTernbHOCTEN MO
wabnoHy. PerynsipHble
BblpaXeHus. HacTOTHbIN aHanus

32

lMpakTnyeckasa paboTa no Teme
"AHann3 Tekcta Ha ecTeCTBEHHOM
A3blke"

33

Ctekun. AHann3 npaBubHOCTH
CKOBOYHOrO BblpaXXeHust

34

BbluncneHvne apundpmeTtmyeckoro
BblpaXXeHus1, 3anncaHHoOro B
noctgukcHon doopme

35

MpakTnyeckas paboTa no teme
"BbluncrieHne apndmeTnyeckoro
BblpaXXeHUs1, 3annUCcaHHoro B
nocTtgukcHon gopme”

36

Ouepean. Ncnonb3oBaHne
oyepean anst BPEMEHHOro
XpaHeHUs1 AaHHbIX

37

lMpakTnyeckasa paboTa no Teme
"Mcnonb3oBaHune oyepean”

38

[epesbsi. Peanusauna gepesa c
NMOMOLLIbIO CCbISTOYHbIX CTPYKTYP.
[Bon4Hble (BHapHbIE) AepeBbS.
MocTpoeHune gepesa ona
3a4aHHOro apMmMeTU4EeCKoro
BblpaXKeHus

39

MpakTnyeckas paboTa no teme

"Mcnonb3oBaHne gepeBbeB AN
BblYMCNEHNS apudMeTUIECKNX

BblpaxeHumn"

40

PekypcuBHble anropuTmbl o6xoaa




aepesa. Mcnonb3oBaHue cTeka n
odepeaun ansd obxoaa epesa

41

PekypcuBHble anropuTmbl o6xoaa
AepeBa. Vicnonb3oBaHue cTeka u
ouyepeam ans obxona gepesa

42

AnropuTtmsbl Ha rpadax.
[MocTpoeHne MUHUMarnbLHOTro
OCTOBHOrO JepeBa B3BELLUEHHOro
CBSI3HOr0 HEOPUEHTUPOBAHHOIO

rpaca

43

O6xop rpadha B rnybuny. O6xon
rpaca B LUMPUHY

44

KonunyectBO pasnnyHbIX NyTen
Mexay BepLuMHaMu
OPUEHTUPOBAHHOIO aUUKIINYECKOro

rpadga

45

Anroputm [JenkcTpol.

46

MpakTnyeckasa paboTa no teme
"BbluMcCrieHne ASIMHbl KpaTyanwero
nyTn Mexay BepLuMHamm rpadgpa
(anroputm [enkctpbl)"

47

Anroputm ®novga—Yopwanna

48

3agauu, pelaemble C NOMOLLBIO
ANHaMN4eCcKoro
NporpaMMupoOBaHUS: BblYUCIIEHNE
pPeKypPCUBHBIX PYHKLIUI

49

MpakTnyeckasa paboTa no Teme
"BbluMcCrieHne peKkypCuBHbIX
dYHKLNIA C MOMOLLIO
ANHaAMUNYECKOro
nporpaMmmupoBaHus”

50

3agayun, pelaemble C NOMOLLbIO




AVHaMNYECKOro
NporpaMMMpOBaHUS: NMOACHET
KOnM4ecTBa BapuMaHToB

51

lMpakTnyeckasa paboTa no Teme
"lNogcyéTt konuyecTsa BapnaHToOB
C MOMOLLbIO AMHAMUNYECKOrO
nporpaMmmupoBaHus”

52

3apaun, pellaemMble C NOMOLLbLO
JUHaMKNYecKoro
NnporpamMM1MpOBaHNSA: 3a4a4u
onTuMusaumm

53

lMoHATMEe 0 napagurmax
nporpammupoBaHus. O63op
A3bIKOB NPOrpaMMm1pPOBaHuS

54

NoHaTe 00 0OBbEKTHO-
OPMEHTUPOBAHHOM
nporpamMmmM1MpoBaHnn

55

Ob6BbekTbl 1 Knaccbl. CBoncTea U
MeToAbl OOBLEKTOB

56

OB6bEKTHO-OPUEHTUPOBAHHbIV
aHanus

57

lMpakTnyeckasa paboTta no Teme
"Mcnonb3oBaHWe roToBbIX KIlaccoBs
B nporpamme”

58

Pa3paboTka nporpamMm Ha OCHOBe
0O BbEKTHO-OPUEHTMPOBAHHOIO
nogxoaa

59

MpakTnyeckasa paboTta
"PaspaboTka npocTon nporpamMmmbl
C ucnosnb3oBaHWeM kKnaccos"

60

WHkancynsaums. MNpaktnyeckas
paboTta no teme "Pa3paboTka

0.5




Krnacca, ucrnorsb3yHLLero
NHKancynauu"

61

Hacnepgosanue. Nonmopdusm

62

lMpakTnyeckas paboTa no Teme
"Pa3paboTka nepapxmm knaccos"

63

Cpepfbl ObicTpon pa3paboTku
nporpamm. lNpoekTupoBaHmne
WHTepdenca nonb3oBaTens

64

lMpoekTupoBaHue nHTepdenca
nosib3oBaTesns

65

Mcnonb3oBaHue rotoBbiX
ynpaBnsiemMblx af1IeMeHTOB Ans
NoCTpoeHnsa NHTepdenca

66

MpakTnyeckas paboTa no teme
"Pa3paboTka nporpammsbl C
rpagouyeckum nHTepgencom”

67

N3yyeHne BTOpOro s3blka
nporpaMM1MpoBaHus

68

N3yyeHne BTOpOro s3blka
nporpaMM1MpoBaHus

69

OTanbl KOMMNbKOTEPHO-
MaTemMaTn4eckoro
MoaesinpoBaHUA

70

OdunckpeTnsaums npu
MaTeMaTuyeckoM MoaeNnMpoBaHUn
HenpepbIBHbIX NPOLIECCOB.
MogenvpoBaHue OBUMXEHUS

71

MpakTnyeckas paboTa no teme
"MogenunpoBaHue gBuxXeHus"

72

MogenupoBaHne 6G1MONOrn4YecKnx
cucteM. lNpaktnyeckas pabota no
Teme "MogenupoBaHue

0.5




ouonornyeckux cuctem"

73

MaTemaTtundeckne mogenu B
3KOHOMUKE. BbluncnntenbHble
3KCNEPUMEHTbI C MOAENSIMU

74

BepoaTtHocTHble MOaenu.
lNMpakTnyeckasa 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 mnbTpauus
AaHHbIX. 3anpocbl Ha BbIOOPKY
AaHHbIX. 3anpockl C
napameTpamu. Beluncnsemble
nons B 3anpocax

79

MNMpakTnyeckasa paboTa no teme
"PaboTa ¢ rotoBon 6a3on AaHHbIX"

80

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

81

MpakTnyeckasa paboTa no Teme
"Pa3paboTka MHOroTabnuyHom
6a3bl gaHHbIX"

82

3anpocbl K MHOrOTabnMMYHbIM
6as3am gaHHbIX

83

lMpakTnyeckas paboTa no teme




"3anpockl K MHorotabnmyHon 6ase
JaHHbIX"

84 A3bIK ynpaBneHna gaHHbiMmn SQL
lMpakTnyeckas paboTa no Teme

85 "YnpaBneHue gaHHbIMK C
nomMoLLbio A3bika SQL"

86 HepensaumoHHblie 6a3bl AaHHbIX.
OKCnepTHbIE CUCTEMBI

87 NHTepHeT-npnnoxeHus
[MoHATME 0 cepBepHO U

88 KITMEHTCKOM YacTsx canTa.
TexHonorns «KIMeHT — cepBepy,
€€ OOCTOMHCTBA N HEOQOCTATKU

89 OcHoBbl a3blka HTML
MpakTnyeckasa paboTa no teme

90 "Co3gaHune TekCToBOW BEO-
cTpaHuub!"

91 OcHoBbl a3blka HTML

92 OcHoBbl a3blka HTML
MpakTnyeckasa paboTa no teme
"CosgaHue Beb-cTpaHnubl,

93 BKIMOYaKOLEN MyNbTUMEANNHbIE
006BbEKThI (PUCYHKWN, 3BYKOBbIE
AaHHble, BUaeo)"
OcHoBbI KackagHbIX Tabnuuy

94 »
ctunen (CSS)
MpakTnyeckas paboTa no teme

95 "OdopmneHne cTpaHuubl C
NOMOLLIbIO KackadHbIX Tabnuy,
ctunen"

96 CueHapum Ha a3bike JavaScript

97 CueHapuu Ha a3bike JavaScript




98

dopmbl Ha BEB-CTpaHuLUe

99

lMpakTnyeckasa paboTa no Teme
"ObpaboTka gaHHbIX hopm”

100

PaamelueHne Beb-canToB. Ycnyra
XOCTUMHra. 3arpyska ¢pannos Ha
cant

101

Kagopuposanue. VcnpasneHve
nepcnekTusbl. 'McTorpamma.
Koppekumsi ypoBHEN, KoppeKLuus
useta. ObecuBeymBaHNe LBETHbIX
n3obpaxxeHnmn

102

Beoa nsobpaxxeHun ¢
NCNonb30BaHMEM PasfnYHbIX
UM POBLIX YCTPOUCTB.
MpakTnyeckasa paboTa no Teme
"O6paboTka LmdppoBbIX

doTorpadgumn”

0.5

103

PeTywsb. PaboTta c obnactsamu.
®dunbTpbl. MNpakTnyeckas paboTta
no Teme "PeTylb LNGPOBbLIX

doTtorpadgumn”

0.5

104

MHOrocnonHble n3obpaxeHuns.
TekcTtoBble crion. Macka crnos.
KaHanbl. CoxpaHeHune
BblAeneHHon obnactu

105

MpakTnyeckasa paboTa no Teme
"MHorocrnomnHble nsobpaxeHns"

106

MogroTtoBka unncTpaunn ans
BebO-canTos. [MpakTnyeckas paboTta
no Teme "AHMMUPOBaHHbIE
n3obpaxxeHuns"

0.5

107

BektopHas rpadumka.
BekTopusaums pactpoBbIxX




n3obpaxeHnn

lMpakTnyeckasa paboTa no Teme

108 "BekTopHas rpacuka" 1
MprHUMMBLI NOCTPOEHNS U
109 penakTMpoBaHUS TPEXMEPHbIX 1
mMoaeneu
MpakTnyeckasa paboTa no Teme
110 "CosfgaHne nNpocCTbiX TPEXMEPHbIX 1
moaenen"
111 CeTou4Hble mogenun. MaTtepuansbl 1
112 lMpakTnyeckasa paboTa no Teme 1
"CeTo4Hble mogenun"
113 MogenupoBaHue UCTOYHUKOB 1
ocBeleHnsd. Kamepbl
MpakTnyeckasa paboTa no teme
114 "PengepuHr" 1
115 ApantneHble TexHonorum (3D- 1
NPUHTEPDI)
lMoHaTue o BUpTyansHou
116 peanbHOCTN N OOMONMHEHHON 1
peanbHOCTH
117 PesepBHoe Bpems 1
118 PesepBHoe Bpems 1
119 PesepBHoe Bpemsi 1
120 PesepBHoe Bpemsi 1
121 PesepBHoe Bpems 1
122 PesepBHoe Bpems 1
123 PesepBHoe Bpemsi 1
124 PesepBHoe Bpems 1
125 PesepBHoe Bpemsi 1
126 PesepBHoe Bpems 1




127 PesepBHoe Bpemsi 1
128 PesepBHoe Bpems 1
129 Pes3epBHoOe Bpemsi 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 KONMMYECTBO YACOB MO
NMPOrPAMME

—_
w
»

36.5







NMPOBEPAEMbIE HA EIN3 NO UH®OPMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOWU OBPA30OBATEJIbHOU NPOIrPAMMbI CPEAHEIO
OBLUEIN0 OBPA30OBAHUA

Kopn
npoBepsieMoro
TpeboBaHus

NMpoBepsieMble TpeboBaHUA K NpeAMeTHbIM pe3ynbTatam
OCBOEHMUA OCHOBHOM OOpa3oBaTeNnbHOW NporpaMmmMmbl cpeaHero
obuwero obpasoBaHus

1.

3Hamb (noHumams)

1.1

lMoHumaHue OCHOBHBbIX NPUHLNNOB yCTpoucTBa "
PYHKUNMOHNPOBAHMS COBPEMEHHbIX CTALMOHAPHBLIX U MOOMMBbHbBIX
KOMMNbIOTEPOB; TEHOEHUUN Pa3BUTUSA KOMMbIOTEPHbBIX TEXHOSOMMN;
BNageHne Hasblkamu paboTbl C ONepauuoHHbIMW CUCTEMAMMU U
OCHOBHbIMW BuAaMu NporpaMMHoro obecnedeHvuss ansa pelueHus
y4yeOHbIX 3a4a4 No BbIGpaHHON cneyumanmsaumm

1.2

Hanuune npeacraenennini o 6a3oBbiX NpUHUMNAX OpraHusaumm u
PYHKLIMOHMPOBAHWNSA KOMMbIOTEPHBIX CeTEN

1.3

[MOHMMaHME OCHOBHbIX MNPUHUUMNOB AUCKPETU3ALUUN PasfNYHbIX
BNAOB MHGOpMaLnK

1.4

MoHnmaHne 6a3oBbIX anroputMoB 06pPabOTKM  YMCNOBOWN U
TEKCTOBOW MHGOpMauumn (3anncb Ymcen B NO3ULMOHHOW CUCTEME
CUYMCNEHNS, OENUMOCTb LIENbIX YNCES; HaXOXAeHNe BCEX NPOCTbIX
yucen B 3agaHHOM [AuanasoHe; obpaboTka MHoropaspsiaHbIX
LienNbIX YMCen; aHann3 CUMBOSIbHbBIX CTPOK M ApYruX), anroputMoB
rnomcka n COpTUPOBKU

1.5

3HaHMe (YHKUMOHamNbHbIE BO3MOXHOCTU WMHCTPYMEHTarnbHbIX
cpeacTB cpeabl pa3paboTku

1.6

BnapeHne ocHOBHbIMW cBefeHUAMM O ©asax [AaHHbIX, WX
CTPYKTYpe, CpeAcTBax co3gaHns U paboTbl C HUMM

1.7

MOHMMaHMe  BO3MOXHOCTEM U OrpaHUYEHUA  TEXHONOrum
WUCKYCCTBEHHOIO WHTENSIeKTa B pasfnU4yHbIX obnacTax; Hanudve
npeacraBneHnmn 00 NCMNoJSiIb30BaHUN NHGOPMAaLMOHHbIX
TEXHOJSIOrM B PasfnnyHbIX NPodecCcuoHanbHbIX cdepax

1.8

Bnagenve TeopeTU4ecKknm annapartom, NO3BONSAOLUM
OCYLLECTBNATb NpeAcTaBrieHne 3a4aHHOro HaTyparnbHOro Ynicrna B
pasnnyHbIX CUCTEMAaX CYUCIEHUSN; BbINOJHATL NpeobpasoBaHus
NOrNYECKUX BbIpaXXEHUI, UCMONb3ys 3akOoHbl anrebpbl IOrvKu;
onpegenaTb KpaTdalwum nyTb BO B3BELIEHHOM rpade U
KONM4ecTBO MNyTeln Mexay BepluMHaMn OpUEeHTUPOBAHHOIO
auUMKIIM4Yeckoro rpadga

Ymempb

2.1

YMeHue UCronb3oBaTh KOMMbIOTEPHO-MaTemaTMyeckme Moaenu
ANA aHanmusa OObEeKTOB M NpoLeccoB: ¢opMynMpoBaTb UEmb
MOAENNPOBaHWUS, BbINOMHATL aHanu3 pe3ynbTaToB, NoMy4YeHHbIX B
XoOQe MOOENMPOBaHUS; OLEHMBaTb adekBaTHOCTb  MoAenu
MoaenMpyeMoMy OOBLEKTY MNM  npoueccy; NpeacTaBnaTb
pe3ynbTaTbl MOAENMPOBAHUS B HArNaAQHOM Buae

2.2

YMeHue KrnaccudmumpoBaTb OCHOBHbIE 3aayv aHanmsa AaHHbIX
(NporHo3vpoBaHue, Krnaccudgukauusi, Knacrepvsauusi, aHanu3




OTKIMOHEHWUI); MOHUMATb NOCNEeAOBaATENbHOCTL PeELleHMs 3aaad
aHanusa OaHHbIX: cbop NepBUYHbIX AAHHbLIX, OYUCTKA M OLIEHKa
KayecTBa [faHHbIX, BbIGOP U (MNK) NOCTPOEHWE MoAenw,
npeobpasoBaHue [JaHHBbIX, BM3yanuaauus [JaHHbIX,
NHTEepnpeTaums pesynbTaToB

2.3

YMeHvne onpegensitb UHPOPMAUNOHHbIN  OOBbEM  TEKCTOBbIX,
rpapuyecknx U 3BYKOBbIX AaHHbIX MPW 3afaHHbIX NapameTpax
auckpetmsaumn.  YMeHue onpefendtb  CPedHIo  CKOPOCTb
nepefadv OaHHbIX, OUeHMBaTb W3MEHEeHWe BpeMeHu nepeaayu
npy  U3MEHEeHUN MHAPOPMAUMOHHOTO O0O0bEMa  OaHHbIX U
XapaKTepUCTUK KaHana CBs3u

2.4

YMeHne  cTpouTb  Kod, obecneuymBaloWMin  HaMMEHbLUYHO
BO3MOXHYO CPEAHIo ANIMHY COOBLLEHNsI MPU M3BECTHOM YacToTe
CMMBOJIOB

2.5

YMeHne ucnonb3oBatb NpUM  pelleHun 3ajay  CBOMWCTBa
NO3ULMOHHOMN 3anucu 4uces, anropuTMbl MOCTPOEHUS 3anucu
ynucra B MNO3VMUMOHHOM CUCTEME CUYUCHEHUMS C  3a[aHHbIM
OCHOBaHMEM W MOCTPOEHUS Yucra Mo CTPOKe, coAepxallen
3anncb 3TOr0 4ymcna B MNO3ULUMOHHOW CUCTEME CYUCIIEHUA C
3alaHHbIM OCHOBAHWEM; YMEHWE BbLINOMHATL apudmMeTUudeckme
onepauuu B NO3MLMOHHbIX CUCTEMAX CHUCTIEHNS

2.6

YMeHue CTpouUTb JTIOrMYecKoe BblpaXeHue B OU3BbIOHKTMBHOW U
KOHBIOHKTUBHOW HOpMarbHbIX ¢opmax Mo 3agaHHon Tabnuue
WUCTUMHHOCTK; uccnegoBatb 065acTb UCTUHHOCTU BbICKa3blBaHMS,
codepxallero mnepemMeHHble; pelaTb HECIOXHble rfornyeckue
ypaBHEHUs

2.7

YMeHne peliaTb anropuTMUYEecKue 3afaudv, CBsi3aHHble C
aHanu3om rpadoB (3agayn MNOCTPOEHMSI OMTMMANbHOMO MyTy
MeXay BepluMHamu rpadpa, onpeaeneHns KonmyecTsa pasnnyHbIX
nyTen Mexay BeplMHaMU OPUEHTUPOBAHHOIO aLMKIINYECKOro

rpagpa)

2.8

YMeHne ucnonb3oBaTb AEpPEeBbs MpU aHanmM3e M MNOoCTPOeHUn
KOAOB M ANs npeacTaBrieHns apudMeTUYeCKUX BblpaXKeHWI, Npu
peLleHnn 3aaay noucka U COPTUMPOBKU; YMEHME CTPOUTb AEepPEBO
Urpbl MO 3a4aHHOMY anropuTMmy; paspabaTtbiBaTb 1 0OOCHOBbLIBATH
BbIUFPbILLHYIO CTPaTEriO Urpbl

2.9

YMeHue aHanuavMpoBaTtb anroputMbl C UCMOMb3oBaHWEM Tabnull
TPaccUpOBKK, onpeaenaTb 6e3 UCMonb3oBaHUA KOoMMbloTepa
pe3ynbTaTbl BbINOMHEHUS HECMOXHbIX MporpamMm, BKMOYaLLNX
LUMKNbI, BETBMEHUA M MoAnporpaMmMbl, Npu 3a4aHHbIX UCXOAHbIX
[AaHHbIX

2.10

YMeHne onpenensitb CNOXHOCTb M3ydYaeMblx B Kypce 0GasoBbixX
anropuTMoB (CyMMUpPOBaHWE 3MEeMEHTOB MaccuBa, COPTUMPOBKA
maccuBa, nepebopHble anropuTMbl, [OBOWYHbLIA  MOUCK) WU
NMPUBOANTL NPUMEPBI HECKOSbKUX anropuTMOB PasHOW CIOXHOCTU
ANs pelleHns O4HOM 3aaa4u

2.11

BnageHne  yHuBepcanbHbIM  S13bIKOM  NPOrPaMMUPOBaHUS
Bbicokoro ypoBHea (lMackanb, Python, Java, C++, C#),
NnpeacTaBneHnsMn 0 6as3oBbIX TUMAx AaHHbIX W CTPYKTypax




AaHHbIX; YMEHWe MCMnosib3oBaTb OCHOBHblE YyMpaBRsiowme
KOHCTPYKLUMWN; YMEHME OCYLUECTBNATb aHanu3 npeasioKeHHOM
nporpaMmbl: onpeaensaTb pesynbTaTbl paboTbl NporpaMmbl Npw
3aJaHHbIX UCXOAHbIX OaHHbIX; ONpeaensiTb, NPU Kaknx UCXOOHbIX
AaHHbIX  BO3MOXHO  MOSflyYeHMe  yKasaHHbIX  pPe3ynbTaToB;
BbISIBNSATb AaHHbIE, KOTOPbIE MOTYT NPUBECTM K OLWMOKe B paboTe
nporpaMmbl; ¢OpMynMpoBaTh MNPeasIoKEHUS MO  YIyYLEHMIO
NporpaMMHOro Koaa

2.12

YMeHve peanu3oBbiBaTb Ha BblOpaHHOM NS U3YYeHUs NA3blke
nporpaMmmupoBaHus Bbicokoro yposHs (IMackanb, Python, Java,
C++, C#) TtunoBble anroputMbl 06pabOTKM 4YMCEn, YUCIOBbIX
nocrnegoBaTenlbHOCTEN W MacCUBOB: NpeAcTaBfieHMe 4ucna B
BMae Habopa NPOCTbIX ~ COMHOXUTENEW; HaxoxaeHue
MakcumanbHOM (MUHMMarbHOM) UM@PLI HaTyparbHOro 4ucna,
3anNnMCcCaHHOrO B CUCTEME CYUCMEHUS C OCHOBaHWEM, He
npesbiwarwwmm 10; BbldUCIEHNE OBOBLLEHHBLIX XapaKTepUCTUK
3MIeMEeHTOB MaccuBa WM YUCNOBOW  MOcCnefoBaTenbHOCTU
(cymmbl, npoun3seneHus cpegHero apumeTryeckoro,
MWHUManbHOMO W  MaKCUMaribHOrO 3fIEMEHTOB, KONMYyecTBa
3IEMEHTOB, yOOBIETBOPSOLLMX 3aaHHOMY YCIOBUIO);
COPTMPOBKY 3fIEMEHTOB MaccuBa; YMEHWe UCnonb3oBaTtb B
nporpaMmmax gaHHble pasfnyHbIX TUNOB C YY4ETOM OrpaHuyYeHun Ha
AnanasoH MX BO3MOXHbIX 3HaYeHWW, NMPUMEHATb MPU peLleHnn
3aja4y CTPYKTYpbl OaHHbIX (CMMCKW, cCrnoBapw, CTEKU, odvepeam,
AepeBbs); NPUMEHSITb cTaHgapTHble n COBCTBEHHbIE
nognporpammbl 4515t 06paboTkM YMCOBLIX AAHHBLIX N CUMBOJIbHbIX
CTPOK; McCnonb3oBaTb nNpu paspaboTke nporpamm OGUOBNMOTEKN
nognporpamMm; yMeHue WUCnonb3oBaTb CpeacTBa  OTNagku
nporpamMm B cpege NporpaMmMmMpoBaHus

2.13

YMeHue ncnonb3oBaTb 9MEeKTPOHHble Tabnuubl Ang aHanuaa,
npeacraBneHnss u  obpaboTkm AaHHbIX  (BKMOYas  BbIOOpP
ONTUMAanNbHOrO pelleHns, nogdop NMHUK TpeHaa, pelleHne 3agad
NMPOrHO3NPOBaHWSA); yMeHue Mcnonb3oBaThb TabnuyHble
(pensiumoHHble) 6a3bl 4aHHbIX U CMPaBOYHbIE CUCTEMBDI

2.14

YmeHne OpraHn3oBbIBaTb nn4yHoe NH(OPMaLMOHHOE
NMPOCTPAHCTBO C UCMONb30BaHNEM Pa3NMYHbIX CPeacTB LMdPOBbIX
TEXHOMOIiA; MOHMMaHWe BO3MOXHOCTEN LUPOBLIX CEpPBMCOB
rocyaapCTBEHHbIX YCNyr, LMGPOBbLIX 06pa3oBaTesbHbIX CEPBMCOB




NEPEYEHDb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbLIX HA El3 MO
MHO®OPMATUKE

Koa

MpoBepsieMbIi 3neMeHT coaepXXaHus

1

LindpoBasa rpaMoTHOCTb

1.1

OCHOBHble TEHAEHUMM Pa3BUTUSI KOMMbEOTEPHBLIX TEXHOMOIUIA.
MapannenbHble Bbl4McneHust. MHOronpoueccopHble CUCTEMBI.
PacnpefenéHHble BblMUCIIUTENbHbIE CUCTEMbI U 06paboTka GonbLLMX
AaHHbIX

1.2

MpMHUMNBbI NOCTPOEHUA M annapaTHble KOMMOHEHTbl KOMMbHOTEPHbIX
cetenn. CeteBble npoTtokonbl. CeTb WHTepHeT. Agpecaumsi B CeTU
WuTtepHeT. [potokonbl cteka TCP/IP. Cuctema AOMEHHbIX WMEH.
Paspenexuve IP-ceTn Ha nogceTn ¢ NOMOLLIbIO MAaCOK NOACETEN

1.3

dannosaa cucrtema. [louck B pannosonm cucteme. [lpuHUMNbI
pasMeLLleHns U MMeHoBaHus annoB B [ONTOBPEMEHHOM MNaMSATMU.
LLlabnoHbl ans onucaHuna rpynn gannos

1.4

CKkopocTb Mepedayn AaHHbIX. 3aBUCMMOCTb BpeMeHM nepegayn oT
NHGOPMAaLMOHHOTO 06bEMA AaHHbIX M XapaKTEPUCTUK KaHarna CBs3n

1.5

WndpoBaHne aaHHbIX. CUMMETPUYHbIE U HECUMMMETPUYHbIE LUNAIPbI.
Wndopel npocton 3ameHsbl. Wngp Lesaps. Wudp BuxkeHepa. Anroputm
wngposaHna RSA

1.6

Kogbl, nossonswowme oObHapyxmBaTb W UCMpPaBnaTb  OLIMOKMK,
BO3HMKaKOLWME Npu nepegavye OaHHbiX. PacctosHne  XaMmuHra.
KoaunposaHue ¢ nostopeHnem 6utoB. Kogbl XaMmMmuHra

TeopeTnyeckne oCHOBbl MHPOPMATUKK

2.1

[BonyHoe koaumpoBaHue. PaBHOMEpHble U HepaBHOMEpPHbLIE KOAbl.
[ekoanpoBaHne coobLleHnin, 3anncaHHbIX C NOMOLLLI HEPaBHOMEPHbIX
kogos. Ycnosue daHo. [NocTpoeHne 0gHO3HAYHO AeKOANPYEMbIX KOLOB C
NnoMoLLbI0 AepeBa

2.2

TeopeTnyeckne noaxoabl K oueHKe konudectsa uHdopmauuun. EgnHnubl
n3MepeHnsa konmnyectsa uHpopmaumn. AndaBuTHbIN NOAXOA K OUEHKe
KonuyecTtsa MHgopmMaumn. 3akoH aganTUBHOCTM MHopMaunn. dopmyna
Xap1nu. Mugopmauus n BeposaTHocTb. Popmyna LLleHHoHa

2.3

Cuctembl cuncneHns. PasBépHyTas 3anucb LenbiX U ApOBHbIX Yncen B
NO3ULMOHHOW cucteme cyucneHus. CBoncTBa MO3ULMOHHOMN 3anucu
yucna: KoOnMyecTBO uUudp B 3anucu, Npu3HaK OENMMOCTU Yucna Ha
OCHOBaHMEe CUCTEMbI CYMCIEHUsI. ANropuTm nepesoda LEenoro Ynucna ms
P-nyHon cuctembl cuncneHna B OeCATUYHYK. ANropuTtM nepesBoja
KOHeYHOW P-uyHon gpobu B AecsaTuyHyo. ANropuTM nepeBoja Lenoro
yucna wu3 AOecATUHMHOM CcucTeMbl cuucrnenHuss B P-nuHyto. [lepesop
KOHEYHOW AecATUYHOW Apobu B P-u4yHyto. [1BOMYHasi, BOCbMEpUYHasa U
wecTHaguaTepuyHaa CUCTEMbl CUUCNEHUS, CBA3b MexXay HUMW.
ApudmeTnyeckme onepaummn B NO3NLMOHHbBIX CUCTEMAX CHUCNEHMUS

2.4

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

2.5

KoanpoBaHune TtekctoB. KoampoBka ASCIl. OgHobGanTHble KOOMPOBKM.
CraHgapTt UNICODE. KoaupoBka UTF-8. Onpepnenexve
MHGOPMaLMOHHOIO 06 bEMAa TEKCTOBbLIX COODLLEHNN




2.6

KogupoBaHne wn3obpaxeHunn. OueHka WHGOPMaAUMOHHOIO 0b6bEMa
rpacomyeckmx [OaHHbIX MNPy 3aJaHHbIX paspeleHun u  rnybuHe
koanpoBaHusa uBeTa. LiBeToBble mogenun. KoamposaHue 3Byka. OueHka
NHPOPMALMOHHOIO O06bEMa 3BYKOBbIX AaHHbIX NPU 3afaHHbIX YacToTe
ANCKpeTU3aumMm N paspsagHoOCTM KOOMPOBaHNSA

2.7

Anrebpa norukun. lNMoHaTHe Bbicka3dbiBaHMsA. BbickasbiBaTenbHble hopMbl
(npeaukaTbl). KBaHTOpbI CyLLLECTBOBAHNSA U BCEOOLLHOCTH.

INornyeckune onepauuun. Tabnuubl UCTUHHOCTKU. JlorMyeckne BblpaXXeHus.
Jlornyeckne TOXpectBa. JlorMyeckne onepauuu W onepauum Hapg
MHOXeCTBaMMu.

3akoHbl anredpbl NOrMKN. OKBMBArEHTHblE NPeobpa3oBaHMs NOrMYECKNX
BblpaXXeHun. Jlorndeckmne ypaBHEHMS U CUCTEMbI YPaBHEHUM.

INornyeckune pyHKUMN. 3aBUCMMOCTb KONMYECTBA BO3MOXHbIX TOrMYeCcKnX
OYHKUMIA OT KONN4YeCTBa apryMeHTOB.

KaHoHW4Yeckne hopMbl JTOrMYECKUX BblpaXeHun

2.8

COBepUJeHHbIe ON3BIOHKTUBHbIE KOHBIOHKTMBHbIE HOpPMarlibHble CbOprI,
aJITrTOPUTMbI X NOCTPOEHUA MO Tabnmue NCTUHHOCTYU

2.9

Jlornyeckne anemeHTbl B cocTaBe KomnbtoTepa. Tpurrep. Cymmartop.
MHoropaspsgHbin - cymmatop. [locTpoeHne cxemM Ha  Norm4yeckux
afieMeHTax Mo 3afjaHHOMYy  JIOTMYEeCKOMY  BblpaXeHuto.  3anucb
NOrMYECKOro BblpaXXeHUs No NIOrM4eCcKon cxeme

2.10

Mogenun wn wmopgenuposaHue. Llenu mopenupoBaHus. AQeKkBaTHOCTb
MoAdenu wmogenupyemomy ob6bekty wunu npoueccy. dopmanusauus
NpUKNagHbIxX 3agau.
lMpencrtaBneHne pesynbTaToB MOLENUPOBaHWA B BuAe, yOoOHOM Ans
BOCNpUATUS YenosekoM. [pacmnyeckoe npeacraBrneHne gaHHbIX (CXeMbl,
Tabnuubl, rpacoukm).

2.11

MpeacTtaBneHune uenbix Ynucen B namatn Komnototepa. OrpaHNYeHHOCTb
AnanasoHa 4ucen  nNpU  OrpPaHUYEHUM  KonuyecTBa  paspsios.
lMepenonHeHne paspsgHon ceTkn. bes3sHakoBble M 3HAKOBble [aHHbIE.
3HakoBbIN 6UT. [IBONYHbBIN AONOSHUTENbBHbIA KOO OTPULATESbHbLIX YUCET.
MobuTtoBble norudeckne onepauuun. Jlornyecknin, apumeTUdeckun wu
umknmyeckmn casurn. LndposaHne ¢ nomolublo NobuToBOW Onepauuu
«uckntovatouwee NA»

2.12

I'Ipep,CTaBneHme BelleCTBEHHbIX 4ucesq1 B NaMATU  KOMIMbiOoTEpa.
3Havawas YacTb u nopAanokK 4ucna. lE',I/IaI'IaSOH 3Ha4YeHNN BELLECTBEHHbIX
yucern. I'Ipo6neMb| XpaHeHnAa BeLweCTBEHHbIX 4ucesl, CBA3aHHble C
orpaHn4yeHmnem Kornu4yecrtBa pa3pAanos. BbinonHeHue OI'IepaLlI/IIZ C
BeLEeCTBEHHbIMW YMCIIaMU, HaKoneHne owmnbok Npv BblMUCITIEHNAX

2.13

Npadbl. OcHoBHble noHATUA. Buabl rpadgos. OnucaHme rpadoB c
NMOMOLLIbIO MaTpuL, CMEXHOCTU, BECOBbIX MaTpul, CMUCKOB CMEXHOCTMU.
PeweHne anropytMmuyeckux 3agay, CBS3aHHbIX C aHanmM3oMm rpados
(nocTpoeHne onTUmanbHOrO NyTM  Mexay BeplwuHamu  rpada,
onpegeneHne KonMuyecTBa pasfMyHbIX MNyTern Mexgy BeplimHamu
OPUEHTUPOBAHHOIO auUKNNYeCcKoro rpaga)

2.14

[epeBbss. buHapHoe pepeBo. [epeBbsi noucka. Cnocobbl obxona
Aepesa. [peacrasneHve apudmMeTUYECKNX BblpaXXeHUn B BUOe Aepesa.
Wcnonb3oBaHue rpadoB WM OepeBbeB NpU  ONUcCaHUM OOBEKTOB WU
NpoLEeCcCcoB OKpyXaroLlero Mmpa




2.15

[AunckpeTHble urpbl ABYX UIPOKOB C MOSTHOM UHopMaumen. NocTpoeHne
AepeBa nepebopa BapuaHTOB, OnNucaHWe cTpaTerMn urpbl B Tabnn4Homn
dopme. BbIMrpbilHbIE W NPOUrPbIWHBIE  NO3UUUK.  BbIUrpbIlwHbIE
cTpartermm

2.16

CpefncrBa MCKYCCTBEHHOro WHTennekra. WpgeHTudukaums u  Nouck
n3obpaxenun, pacnosHaBaHMe Inmu. Wcnonb3oBaHne  MeTOAOB
WCKYCCTBEHHOIO MHTENnekra B oby4vawowmnx cuctemax. VicnonbsoBaHue
METOAOB WCKYCCTBEHHOrO uWHTennekra B poboToTexHuke. WIHTepHeT
Bewen. HeMpoHHble ceTu

AnroputMbl 1 NporpamMmMmmnpoBaHue

3.1

dopmanusaums  nNoHsTUs  anroputMa. MawuHa  TbhlopuHra  Kak
yHMBepcanbHas Mogenb BblYUCIEHWIA

3.2

OueHka CNOXHOCTU  BbluMcneHuMn. Bpema pabotel u 0O6BLEM
NCcnosib3yeMon namsaTn, UX 3aBUCMMOCTb OT pasMepa UCXOOHbIX AAHHbIX.
OueHka acMMNTOTUYECKOW  CHOXHOCTM  anroputMoB.  ANropuTMbl
NOSIMHOMMANbHOW CNOXHOCTU. [lepebopHble anroputmbl.  [Mpumepsbl
pasnnyHbIX anropuTMOB peLUeHUss OAHOW 3ajayu, KoTopble WUMEKT
pasnNU4YHY CITOXHOCTb

3.3

OnpepeneHve  BO3MOXHbIX  pe3ynbTaToB  paboTbl  NPOCTEMLLNX
anropuTMOB  yMNpaBleHUs1  UCMOSHUTENSIMA U BbIYUCTIUTENbHbIX
anroputmoB. OnpegeneHne UCXoOHbIX AaHHbIX, MPU KOTOPbIX anropuTm
MOXeT aaTb Tpebyembliii pesynbTart

3.4

Anroputmbl  06paboOTKM  HaTypanbHbIX  YUCEn,  3anuCaHHbIX B
NMO3ULUMOHHBIX CUCTEMAaxX CcyucneHus: pasbueHve 3anucn 4ucna Ha
oTAenbHble UMdPbl, HaxoXaeHne CyMMmbl WM npousBeaeHus uudp,
HaxoXaeHne MakcMmarnbHON (MUHMManbHOW) UuMdpbl.

MpeoctaBneHne uyucna B BMAe Habopa NPOCTbIX COMHOXUTENEN.
Anroputm GbICTPOro BO3BeAeHWst B CTeneHb. [Mouck npocTbix 4ucen B
3a[aHHOM AnanasoHe C NOMOLLbI0 anroputma «peLueto dpaTocdeHa»

3.5

MHoropaspsaHble Lenble Yicna, 3agadvun AnvHHou apndmMeTmkm

3.6

Asblik nporpammupoBanusa (Mackane, Python, Java, C++, C#). Tunbl
AAHHbIX: LENOYUCIIEHHbIE, BELLECTBEHHbIE, CUMBOJSIbHbIE, JTIOrMYecKume.
BetBnenns. CnoxHble ycnosus. Uwuknbl ¢ ycnosuem. Uwuknbl no
nepemMeHHoON.

O6paboTka gaHHbIX, XpaHAaWwmMxcsa B dannax. TeKCToBble U ABOUYHbIE
Gannbl. dannosble nepemeHHble (dannoBble ykasatenu). YteHne u3
danna. 3anucok B dann.

PasbueHne 3apgaunm Ha nopsagaydn. [Mognporpammbl (Npoueaypbl U
YHKUMN).

Mcnonb3oBaHue ctaHgapTHOM BUBIMOTEKM si3blka NPOrpaMMMpPOBaHUS

3.7

Pekypcusi. PekypcuBHble npoueaypbl U yHKUUK. Micnonb3oBaHue cTeka
Ansi OpraHn3aumnmn pekypCcrBHbIX BbI3OBOB

3.8

UucneHHble meToabl. TovHOE UM NpUBNMKEHHOE peLLeHUs 3afauyu.
UncneHHoe pelleHne ypaBHEHMM C Nomowblo nogbopa napameTpa.
UucneHHble MeToadbl pelleHus ypaBHeHun: meton nepebopa, meToq
nonoBuvHHOro penexus. [MpubnmxKEHHOEe BbIYMCNEHNE ANMUH  KPUBbIX.
BbluncneHne nnowagen mryp ¢ nOMOLLbH YMCIIEHHbLIX METOA0B (MeTos,
NPSIMOYrofibHUKOB, MeTon Tpaneuwuin). lMouck makcumyma (MUHMMYyMA)
dYHKUNM O4HOW NEePEMEHHON METOAOM MOSIOBUHHOIO AeneHns




3.9

O6paboTka CUMBOSIbHbIX [[aHHbIX. BCTpoeHHble (PyHKUMM  A3bika
nporpaMmmMupoBaHus anss ob6paboTkm CUMBOSbHBLIX CTPOK. ANropuUTMbI
06paboTKn CUMBOSbHbLIX CTPOK: MOACYHET KOMMYecTBa NOSBNEHUN
CMMBONa B CTpoke, pas3bueHme CTPOKM Ha croBa Mo NpobesibHbIM
CMMBOSaM, NOUCK MNOACTPOKM BHYTPU AAHHOW CTPOKW, 3aMeHa HanaeHHON
MOACTPOKM Ha [ApYrylo CTpoKy. [eHepaumsi BCex CIOB B HEKOTOPOM
andgasuTe, yOOBNETBOPSAHOLLNX 3a[aHHbIM OrpaHNYEeHUAM.
[MpeobpasoBaHMe Yncna B CUMBOJSIbHYH CTPOKY M 06paTHO

3.10

MaccuBbl 1 nocnegoBaTeNbHOCTM Yucen. BblumcneHne 00600 EHHBbIX
XapakTepucTuK 3N1EMEHTOB MaccuBa nnu 4YNCIIOBOW
nocriefoBaTesibHOCTH (cymmbl, npovsseneHus, cpeaHero
apudMeTUYECKOro, MWHUMArbHOIO W  MaKCUManbHOrO  3fIEMEHTOB,
KOnuyecTBa 9feMeHTOB, YAOBIETBOPAOLWMX 3a4aHHOMY YCMOBUIO).
JInHeNHbIN NoUCK 3a4aHHOro 3Ha4YeHnsa B Maccmee. ANroputmbl paboTsl C
afneMeHTaMM MaccmBa C  OAHOKpPaTHbIM  MPOCMOTPOM  MaccuBa.
CopTupoBka OOHOMepHOro maccuea. [lpocTble MeToabl COPTUPOBKU
(meToa nysblpbka, MeToq Bblbopa, copTupoBka BcTaBkaMmu). CopTMpoBKa
cnnaHmeM. bbicTpas coptupoBka MaccuBa (anroput™  QuickSort).
[BOMYHbIN MOUCK B OTCOPTUPOBAHHOM MaccuBe

3.11

[iByMepHble maccusbl (Matpuubl). AnNropuTMbl 06paboTkn ABYMEpPHbIX
MacCCUBOB: 3arnofiHeHNe ABYMEPHOro YMCroBOro Maccmsa No 3adaHHbIM
npasusiam, MOWUCK 9feMeHTa B [ABYMEPHOM MaccuBe, BblYUCIEHNE
MakcMMmyma (MUHUMYMA) MU CYMMbl 3MEMEHTOB [BYMEPHOro Maccusa,
nepecTaHoBKa CTPOK M CTONOLIOB BYMEPHOro Maccusa

3.12

CnoBapu (accoumatmBHble MacCuBbl, OTOOpakeHus). Xaw-Tabnuubl.
MocTpoeHne andaBUTHO-4aCTOTHOMO CroBaps 4SS 3a4aHHOro TeKCTa

3.13

Ctekn. AHanus npaBUfbHOCTM CKOBOYHOro BblpaXeHusi. Bbluncnenue
apnPMETUYECKOro BblpaXXeHUs1, 3anmMcaHHOro B NOCTUKCHOW oopme.
Ouepean. Nicnonb3oBaHne o4yepean anst BPEMEHHOro XpaHeHUs AaHHbIX

3.14

Anroputmbl Ha rpadgpax. ocTpoeHne MMHUMAarIbHOro OCTOBHOINO AepeBa
B3BELLUEHHOrO0 CBA3HOrO HeopueHTupoBaHHoro rpada. Konuyectso
pasnU4YHbIX nyTen Mexay BEpLUMHAMMU OPUEHTUPOBAHHOIO
auuknunyeckoro rpadgpa. Anroputm [enkcTpbl

3.15

HepeBbsi. Peanusauma pepeBa C MNOMOLLBK CCbINIOYHBIX  CTPYKTYP.
[BonyHble (GuMHapHble) aepeBbsi. NocTpoeHne aepeBa Ansi 3agaHHOroO
apudMeTU4ecKoro BblpaXeHus. PekypcuBHble anroputmbl  0bxoaa
aepesa. Micnonb3oBaHue cTeka u odepeam ons obxona gepesa

3.16

[vHammnyeckoe nporpaMMMpoOBaHME KakK MeTo pelleHns 3agad C
COXpPaHEHMEM MPOMEXYTOUHbIX pe3ynbTaTtoB. 3agaudn, pellaemble C
NOMOLLbIO ANHaMMYECKOro nporpaMmMmmpoBaHnS: BblYMCHEHNE
PEKYPCUBHbBIX (PYHKUMA, MOACYET KONMyecTBa BapuaHTOB, 3agayn
onTumMm3aumm

3.17

MoHaTHe 06 06 bEKTHO-OPMEHTMPOBAHHOM NporpammMmpoBaHun. O6bekTbI
n knaccol. CBonctBa U MeToabl 06BHekToB. OBBHLEKTHO-OPUEHTUPOBAHHbIN
aHanus. Pa3spaboTka nporpamMmMm Ha OCHOBE OOBLEKTHO-OPUEHTUPOBAHHOIO
nogxoga. MHkancynsiums, HacrnegoBaHme, nonmmMopduam
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AHanus aaHHbiX. OCHOBHbIE 3a4a4u aHanunsa AaHHbIX: MPOrHO3NPOBaHue,
Knaccudukaums, Knactepusauus, aHanus OTKITOHEHWI.




lMocnepooBaTenbHOCTb  peLleHns  3afjad  aHanu3a  [gaHHbiX:  cbop
NepPBUYHbIX JAHHbIX, O4MCTKA N OLEHKA KavyecTBa AaHHbIX, BbIGOp 1 (unu)
NnocTpoeHne mogenu, npeobpasoBaHne AaHHbIX, BU3yanusaunsa OaHHbIX,
WHTepnpeTaumsa pesynbtatoB. [lporpammHble cpeactBa uM VHTepHeT-
cepBuchbl Ana obpaboTkn n npeacrtaBneHns gaHHbIX. bonbluive aaHHble.
MalunHHoe oby4yeHune

4.2

AHanun3 faHHbIX C NOMOLLBIO MNEKTPOHHbIX Tabnuy. BeluncrneHme cymmsl,
cpeaHero apudmeTndeckoro, Hambornblwero (HaMMeHbLUero) 3HavyeHus
AvanasoHa. BbluucneHne kKoapduumeHTa Koppensaumm OByX psaoB
AaHHbIX. [locTpoeHne ctonbyatbiX, IMHENYATLIX U KPYroBbIX Anarpamm.
MocTtpoeHne rpacumkoB dyHkumn. NMogdbop nNUHUKM TpeHaa, pelueHune
3agady nporHosvpoBaHud. PelleHwe 3agjady onTuMusauumn € MNOMOLLBLO
3NEKTPOHHbIX Tabnmy

4.3

AdunckpeTnsauma npu maTteMaTU4YeCKOM MOLENMPOBAHUN HenpepbIBHbIX
NnpoLieccos. MogenvpoBaHue OBWXKEHUA. MogenupoBaHue
Guonormyecknx cucteMm. MaTtemaTudeckne mogenn B SKOHOMMUKE.
BbluncnutenbHble akcnepuMeHTbl ¢ mogenamu. ObpaboTka pesynbTaToB
akcnepumeHta. MeTton HaumeHblwmnx kBagpatoB. OueHka YMCOBbIX
napameTpoB Moenvpyembix 00BbEKTOB M npoueccoB. BocctaHoBneHue
3aBUCMMOCTEN N0 pe3ynbTaTtaM 3KCnepuMeHTa

4.4

BepoatHocTHble Mogenn. Metogbl MoHTe-Kaprno. WmutauuoHHoe
MoaenupoBaHne. CucteMbl MaccoBoro obcnyxnsaHms

4.5

TabnunyHble (pensumoHHble) 6asbl AaHHbIX. Tabnuua — npeactaBneHune
cBegeHun ob oaHoTUNHbIX obbekTtax. [Mone, 3anucb. Kntoy Tadnuubl.
PaboTta c rotoBon 6a3on AaHHbIX. 3anonHeHme 0asbl AaHHbIX. [1ounck,
COpTUPOBKA U unbTpaumMsa OaHHbIX. 3anpocbl Ha BbIOOPKY AaHHbLIX.
3anpockl ¢ napameTpamn. Beluncnsemsie nonsi B 3anpocax.
MHorotabnunuHble 6asbl OaHHbIX. Tunbl CBA3erM Mexay Tabnuuamu.
BHewHnn  knwo4d.  LlenoctHocTb  6Gasbl  gaHHbIX.  3anpocbl K
MHOrotadbnmyHbiM 6a3am gaHHbIX

4.6

TekcToBbIM nNpoueccop. Cpeacrea noucka M aBTO3aMeHbl B TEKCTOBOM
npoueccope. CTPyKTypMpOBaHHbIE TEKCTOBbIE AOKYMeHTbl. CHOCKW,
ornaernenue. [lpaBMna UNTUPOBAHUS WUCTOYHMKOB W OOPMIIEHUS
Bmbnuorpadmyeckmx cCbinok
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