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NMOACHUTEJIbHASA 3ANMUCKA

Mporpamma no mHpopmatnke (yrnybnéHHbI YPOBEHb) HA YPOBHE CPEAHEro
obuiero obpasoBaHMsA pa3paboTaHa Ha OCHOBE TpeboBaHUW K pes3ynsrartam
OCBOEHVSI  OCHOBHOW  06pasoBaTeflbHOM  NporpamMMbl  CpedHero  o6Luero
obpasoBaHusa, npeactasneHHbix B PrOC COO, a Takxke hegepanbHoin paboyen
nporpamMmMbl BOCNUTaHWS.

Mporpamma no wvHdopMaTKe [aéT npeacTaBneHne o uensx, ooulen
cTpatermm o6y4eHnss, BOCAUTAHUA W pPasBUTUA OOy4aloWmMxcs cpeacTesamu
ydebHoro npepgmeta «MHpopmatnka» Ha yrnyGnéHHOM ypoBHe, yCTaHaBnNuBaeT
obsizaTenibHoe npegMeTHoe copep>xaHue, npegycmaTpusaeT ero
CTPYKTYpVpOBaHWe Nno pasgefniam 1 Temam Kypca, onpeaensier pacnpegeneHme ero
no knaccam (rogam n3yyeHus), aét NpMMepHoe pacnpeneneHne y4ebHbiX Yacos No
TeMaTUyYeCKNM pasgenam Kypca n peKoOMeHOyeMYHo (NpumepHyto)
nocnegoBaTeslbHOCTb  MX  U3YY4EeHUs1 € YYETOM MeXnpegMeTHbIX U’
BHYTPUNPEOMETHbIX  CBA3EW, JIOrMKM  y4ebHOro  npouecca, BO3PaACTHbIX
OCOBEHHOCTEN 06Y4aOLLMXCS.

[Mporpamma no nHgopmaTuke onpeaenseT KoMMYeCTBEHHbIE N KaYeCTBEHHbIE
XapakKTepPUCTUKN y4ebHOro Marepuana ona Kaxgoro roga nsyyveHusi, B TOM 4Yucne
ONs codepXXaTenbHOro HanofHEHNA PasHOro Buaa KOHTPONsA (MPOMEXYTOYHOW
aTTecTaumm oby4aroLLMXcs, BCEPOCCUNCKMNX NPOBEPOYHbIX paboT, rocyaapCTBEHHO
ntoroson arttectaumn). lNporpamma no uHOpPMaATUKE ABASIETCS OCHOBOMW AN
COCTaBfIeHUsi aBTOPCKUX y4ebHbIX MporpaMMm U©  Yy4eOHMKOB, MNOYPOH4HOrO
niaHNPOBaHWs Kypca yunTenem.

NHdopmaTrka B cpegHeM obLieMm o6pa3oBaHnm OTPaXKaeT:

CYWHOCTb  WMH(OPMATUKM  KakK  Hay4YHOW  AMCUUMAWHBI,  n3y4aroLlein
3aKOHOMEPHOCTU MPOTEKAHNUS U BO3MOXHOCTU aBToMaTu3auumn MHMOPMaLMOHHbIX
NPOLECCOB B pPasfUYHbIX CUCTEMAX;

OCHOBHble  06nactTu  NpPUMEHeHUs  MHPOPMAaTUKK,  Npexae  BCero
NH(POPMaLNOHHbIE TEXHONOINW, YyNPaBneHne 1 counanbHyro cdepy;

MeXAUCUUNINHAPHBI ~ XapakTep  WHPOPMaTUKM U NH(OPMaLNOHHOM
OEATENbHOCTH.

Kypc uHhopMmaTuKn Onsi YPOBHSA cpedHero obulero obpasoBaHus sIBASIETCA
3aBepLliamyM  3TanoM HenpepbiBHOW MNOAroTOBKU oby4varowmxcs B 0b6nactu
NHOPMATUKN U NHHOPMALNOHHO-KOMMYHUKALMOHHbLIX TEXHOMOMMI, ONMpaeTcs Ha
cofepXXaHne Kypca MHMOPMaTMKU YPOBHS OCHOBHOIO o06Llero obpasoBaHus U
onbIT NMOCTOSIHHOIO NPUMEHeHNA NH(OPMaLNOHHO-KOMMYHUKALVNOHHbIX
TEXHONOMNIA, OAET TEOPETUYECKOE OCMbICNEHNE, MHTepnpeTauuto u obobLueHne
3TOro onbITa.



Peaynbratbl  yrnyGnéHHOro  YpOBHA  U3Yy4YeHUss  y4ebHOro  npegmeta
«/IHpbopmMaTuKa» OPMEHTUPOBAHblI Ha  MOMyYEeHWE KOMMETEHTHOCTEN AN
nocnegyrowen npogeccuoHanbHOM [eATeNbHOCTM Kak B pamMKax AaHHOW
NPELMETHON 06nacTu, Tak N B CMEXHbIX C Hen obnactax. OHM BKoYatoT B Ceb4:

OBflafieHMe KIYEBbIMA MOHATUAMUW U 3aKOHOMEPHOCTSMU, Ha KOTOPbIX
CTPOMTCA AaHHas npegmMeTHasi obnacTb, pacno3HaBaHWe COOTBETCTBYIOLUMX UM
NPW3HaKOB 1 B3aMMOCBA3EeN, CNOCOOHOCTb AEMOHCTPUPOBATL PasnyHble NOAXoObI
K MU3YYEHMIO SBMIEHNI, XapaKTEPHbIX A8 N3y4aemMon NpegMeTHON obnacTu;

YMEHNEe pelatb TUMOBble MPaKTUYECKME U TEOpeTU4ecKne 3agaudu,
XapaKTepHble ON9  UCMNONb30BaHUS METOAOB W MHCTPYMEHTapua  LaHHOW
npegMeTHON obnacTu;

Hanuyne npencTaBneHnn O OaHHOW MNPeagMETHOM o06nacTu Kak LEenoCTHOWN
Teopun (COBOKYMHOCTM TEOPWUiN), OCHOBHbIX CBA3AX CO CMEXHbIMU 06nactamu
3HaAHWA.

B pamkax yrnyGnéHHOro ypoBHSI U3yYeHUss UHpOpMaTUKM obecneymBaeTcs
LeneHanpaeneHHas noarotoBka OOy4aloLMXCA K MPOAO/IHKEHMIO 06pa3oBaHus B
opraHmsaumsax  npodeccmoHanbHOro  o6pasoBaHus MO CReuUnasnibHOCTSM,
HEMOCPEACTBEHHO CBA3a@HHbIM C  UMAPPOBbLIMU  TEXHOMOMMSAMW, TakKUM  Kak
nporpaMmmMmHasi MH>xeHepusi, MHMopMaunoHHas 6e30nNacHOCTb, WH(OPMAaLMOHHbIE
CUCTEMbI W TEXHONOrMW, MOOWSIbHbIE CUCTEMbI W CETU, 6ONbLUME [OaHHblE W
MawWnHHOEe OOy4YeHne, TMPOMbIWEHHbIA UHTEPHET BeELWEel, WCKYCCTBEHHbIN
WHTENNEKT, TexHonornm 6ecnpoBOOHON CBA3U, POOOTOTEXHUKA, KBAHTOBbIE
TEXHONOMNN, CUCTEMbl PacnpenenéHHoOro peecTpa, TEXHONOrMM BUPTYanbHOW U
OOMONHEHHON peasibHOCTEN.

OcHoBHast uUenb u3y4eHuss yyebHoro npegmetra «MHpopmatmka» Ha
yrnybnéHHoMm  ypoBHe cpegHero obuwero obpasoBaHus - obecnedyeHue
JallbHENLWEro pasBuUTUS MHGOPMALUMOHHBLIX KOMMETEHUMN O6yYaloLLerocs, ero
FOTOBHOCTU K >XN3HW B YCNOBUSIX pasBmBaloLLerocs MHopmMaunoHHoro obLiecTtsa u
BO3pacTaloLLeEN KOHKYpeHUMM Ha pblHKe Tpyaa. B cBaAsnm C¢ aTuMm un3yyeHue
nHpopmatukm B 10-11 kKnaccax gOmKHO obecnevnTb:

Cc(hOopMMPOBAHHOCTb MMPOBO33PEHNS], OCHOBAHHOMO Ha MOHUMAHUN PO
NHpopMaTUKNA,  UHPOPMALMOHHBLIX N KOMMYHMKAUMOHHBIX  TEXHONOrMin B
COBPEMEHHOM OOLLECTBE;

CchOopMMPOBAHHOCTb OCHOB JIOMMYECKOro U afifoPUTMNYECKOrO MbILLSIEHUS;

CchopMMPOBAHHOCTb YMEHWUA pasnnyatb (akTbl N OLUEHKW, CpaBHMBaTb
OLIEHO4YHbIE BbIBOAbl, BUAETb WX CBA3b C KPUTEPUAMM OLEHMBAHUS WU CBSA3b
KpuTepures ¢ onpenenéHHon CUCTEMON LLEHHOCTEN, MPOBEPSATb HA LOCTOBEPHOCTL U
obobLaTb nHhopmaumio;

ChOPMUPOBAHHOCTb  MPEACTaBNEHNUA O  BAUSHUM  NH(OPMALMNOHHBIX
TEXHOMOMMA Ha >KU3Hb YenoBeka B OO6OLWECTBe, MOHUMAHNE COUManbHOro,



9KOHOMUNYECKOro, MOMUTUYECKOrO, KYNbTYPHOro, OpUONYecKoro, npuUpOAHOro,
3ProHOMUYECKOro, MeOMLNHCKOro n dhunsnonornyeckoro KOHTEKCTOB
NHOPMaUNOHHBLIX TEXHONOIMIA;

NPUHATUE MPAaBOBbIX U 3TUYECKMX ACMEKTOB MH(OPMALMOHHBLIX TEXHOMOMIA,
OCO3HaHMe OTBETCTBEHHOCTU NOAEN, BOBMEYEHHbIX B CO30aHNE N UCMNOSIb30BaHNE
NHOPMaLNOHHBIX CUCTEM, PacnpoCTpaHeHne NHopmaLmnm;

co3faHue YycrnoBuA ONa  pas3BUTMS  HaBbIKOB  Yy4eOHOW, MNPOEKTHOW,
Hay4HO-1ccneaoBaTesibCKom N  TBOPYECKOW  OEATeSIbHOCTH, MoTuBaLun
0By4aloLLNXCa K camopasBuTULo.

B copepxaHun ydebHoro npegmeta «VMHpopmaTuka» BbIOENSOTCA YeTbipe
TemaTuyecKnx pasgena.

Paspen «LndpoBas rpamoTHOCTb» MOCBSAWEH BOMNpocaM YCTPOWCTBa
KOMMbIOTEPOB W APYrMX 3NEeMEHTOB  UUPOBOrO  OKPYXEHUs,  BKtoYas
KOMMbIOTEPHbIE CETU, UCMNOSIb30BaHUIO CPeACTB OnepaunoHHON CUCTEMbI, paboTe B
cetm WHTepHeT ©n WCMNOMAb30BaHMIO WHTEPHET-CEPBUCOB, UHPOPMAaLMOHHON
6e3onacHocCTu.

Paspen «TeopeTndeckne OCHOBbl WHGPOPMATUKN» BKAOYaeT B cebs
NOHATUMHBIN annapat UHGOPMATUKK, BOMPOCHI KOAWPOBaHWUS  MHMOpPMaLm,
n3mepeHns MHPOPMaLMOHHOIO O6bEMa [aHHbIX, OCHOBblI anrebpbl SIOMTNKKU W
KOMMbIOTEPHOr0 MOAENNPOBAHNS.

Pasgen <«Anroputmbl 1 nporpaMMmpoBaHue» HanpasfieH Ha passutue
anropuUTMNYECKOro MbILLNEHUS, pa3paboTKy anropuTMOB M OLEHKY UX CIOXHOCTN,
opMrpoBaHNE HaBLIKOB peanu3auun nNporpaMMm Ha si3blkax nNporpaMMmnpoBaHns
BbICOKOIO YPOBHS.

Pasgen «MHpopmaunoHHble TEXHONOMMK» NOCBALWEH BOMpocam NPUMEHEHNS
NH(POPMALMNOHHBIX TEXHONMOMA, Peann3oBaHHbIX B MPUKNagHbIX MNPOrpamMMHbIX
NPOOQYKTax W WHTEPHEeT-cepBucax, B TOM 4uCne B 3ajadax aHanmsa [aHHbIX,
NCNONb30BaHUIO 6a3 AaHHbIX U SNEKTPOHHbIX Tabnuy, ONs pewleHns NpuKnagHbIX
3agau.

B npuBegéHHoOM panee copep)xaHunm ydebHoro npegmeta «MHdpopmatmnka»
KYPCVBOM BblAeNeHbl AOMNONHUTESIbHbIE TEMbI, KOTOPbIE HE BXOOAT B 00A3aTENbHYIO
nporpammMmy O6y4eHnsd, HO MOryT ObiTb MNPeasioXKeHbl AN U3YYeHUs OTAESbHbIM
MOTUBUPOBAHHbLIM U CMOCOBHbBIM OBYy4aroLLNMCA.

YrnyOGnéHHbll  YypOBEHb U3Y4YeHUs UHMOPMATUKM peKoMeHayeTcs  Ons
TEXHOSIOMNMYECKOrOo  MPohuNsd,  OPUEHTMPOBAHHONO  Ha  UHXXEHEPHYLD 1
NH(POPMALNOHHYIO  cdepbl  OeATENbHOCTU.  YrNyOnéHHbI  YpOBEHb U3Y4eHUS
NHopMaTUKN obecnedmBaeT: NogroTOBKY OOY4aloLWMXCS, OPUEHTUPOBAHHbLIX Ha
cneuyanbHOCTU B 06AacTM  MH(POPMAUMOHHBLIX  TEXHOMOMMA U UHXXEHEPHble
cneumanbHOCTW, y4acTue B MPOEKTHOM U UCCNeaoBaTeslbCKON LeATeNlbHOCTH,
CBSI3aHHOW C COBPEMEHHbIMU HanpasneHNAMU oTpacnu



NHPOPMALNOHHO-KOMMYHUKALUMOHHBIX TEXHOMOMMIA, MOArOTOBKY K Yy4acTuio B
onuMmnuagax n cgade EgUHOro rocygapCTBeHHOro ak3ameHa no nHopmaTuke.

[MocnepoBatenbHOCTL M3y4eHUA TeM B rnpegenax opgHoro roga obyyeHus
MOXET ObITb M3MEHEHA MO YCMOTPEHUIO YYUTENss Npu MNOLrOTOBKE paboyen
NpPorpamMmbl 1 NOYPOYHOrO MaHNPOBAHUS.

O6bLee 4ncno 4acoB, PEKOMEHAOBAHHbBIX ANA U3yYeHNsa UHopMaTukn — 272
yaca: B 10 knacce — 136 4acos (4 yaca B Hegento), B 11 knacce — 136 yacos (4 4aca
B HeLento).



COLEPXAHUE OBYYEHUSA
10 KJTACC

LincdppoBas rpamoTHOCTb

TpeboBaHns TEXHUKN 6e30MacHOCTN U MrneHbl Npy paboTe C KOMMboTepamu
1N OPYyrumMm KOMMOHEHTaMUN LU(POBOIrO OKPY>XXEHWS.

MpuHUMNbI PaboTbl KOMMBLIOTEPOB U KOMIMBIOTEPHBLIX CUCTEM. ApPXUTEKTYypa
¢oH HenmaHa. ABTOMATUYECKOE BbIMOAHEHNE NPOrpaMmMbl  MPOLLECCOPOM.
OnepaTtuBHasi, NOCTOsiHHas W ponroBpeMeHHas namAtb. O6MeH fAaHHbIMKM C
NOMOLLbIO LWNH. KOHTpONNepbl BHELUHNX YCTPOWCTB. [NMpAMon 4OCTyN K NamMATu.

OcCHOBHbIE TEHAEHUNN Pa3BUTUS KOMMNbIOTEPHbIX TeXHONorun. MNapannensHble
BbIYMCNEHUS. MHoronpoueccopHblie CUCTEMBI. CynepkomnbloTepbl.
PacnpenenéHHble BblMUCNUTENBHbIE CUCTEMbI N 06paboTKa OO0MbLUMX LaHHbIX.
MobunbHble LMpPOBLIE YCTPOUCTBA U UX POSib B KOMMYyHUKauusx. BecTpoeHHble
KOMMbloTePbl. MMKPOKOHTpONNepbl. PO60TM3NpOBaHHbIE NPON3BOACTBA.

[MporpammHOe obecneveHne KOMMbIOTEPOB U KOMIMbIOTEPHbIX cucTeM. Buabl
nporpaMMHoro ob6ecrnedyeHnss U uUX HasHadveHne. OCOBEHHOCTU MNPOrpPamMmMHOro
obecrneyeHns MOOWMbHbLIX YCTPOWUCTB. [lapannenbHoe nporpamMmmMupoBaHue.
CuctemHoe nporpammHoe obecriedeHre. OnepaunioHHble CUCTEMbl. YTWUAUTHI.
OpanBepbl  ycTponcts. WIHCTannsums ©n  AevHCTannauus NporpammHOro
obecneyeHus.

dannoBble cucteMbl. [pUHUMNBLI pasMeLLeHNs U MMeHoBaHNA ¢annos B
ponrospemMeHHon namatu. LLlabnoHel gns onucaxdns rpynn ¢ainos.

MporpammHoe obecneveHne. JInueHanpoBaHne NPorpamMmmMHoOro obecneyeHns
N UMppOoBLIX pecypcos. [ponpueTtapHoe n csob6ogHOe NporpammHoe obecreyeHme.
KomMmep4eckoe n HEKOMMepPYECKOe NCMONb30BaHNe NPOrpaMmMHOro o6ecneyeHns n
undpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBnMBaeMasi 3aKOHOOATENIbCTBOM
Poccuiickon depepaumm 3a HenpaBOMEpPHOE WCMOob30BaHWe MNpOrpaMMHOro
obecneveHns 1 LMGpPoBbIX PECYPCOB.

MpUHUMNBI NOCTPOEHNA N annapaTHble KOMMOHEHTbl KOMMbIOTEPHbIX CETEN.
CeteBble npotokonbl. Cetb NHTepHeT. Agpecauns B cetu VIHTepHeT. poToKonbI
cteka TCP/IP. Cuctema goOMEHHbIX UMEH.

PaspeneHune IP-cetn Ha nogcetm ¢ nomollpto Macok nopceten. CeteBoe
agMUHUCTpUpoBaHue. lNonyvyeHne OaHHbIX O CETEBbIX HaCTpPOMKax KOMMbioTepa.
[MpoBepka Hanuumsa cBA3M € y3noM ceTu. OnpegeneHve maplipyta OBUXKEHUS
nakeToB.

Buobl  peatensHoct B cetm  WHTepHeT.  CepsBucbl  WHTepHeTa.
[eonH(popMaLMOHHbIE cUCTeMbl. [€0noKauNOHHbIE CEPBUCHI peasibHOro BPEMEHU



(Hanpumep, nokauus MOOWbHBIX TenedoHOB, oOnpeaeneHne 3arpy>XeHHOCTU
aBTomarucTpanem), MIHTEPHET-TOProBss, OPOHNPOBaHNE GUNETOB N FOCTUHNL,.

[ocymapCTBEHHbIE ANMEKTPOHHbIE cepBUCbl U ycnyrn. CouunanbHble ceTn -
opraHu3aumsa KOMMEKTUBHONO B3auMogencTsma u obmeHa paHHbiMu. CeTteBon
9TUKET: NpaBuna noBedeHust B KubeprnpocTpaHcTee. [lpobnema NOAAMHHOCTU
nonyyvyeHHoun nHpopmaunn. OTKpbITble 06pas3oBaTenbHblE PECYPCHI.

TexHOreHHble M 3KOHOMUYECKUE Yrpo3bl, CBA3aHHble C MCMOIb30BaHMEM
NH(POPMALNOHHO-KOMMYHUKAUMOHHBIX TexHonornin. O6buwue npobnemMbl 3alinTbl
NHopMauun n nHpopmaynoHHon 6es3onacHocTn. CpencTea 3awuTbl UHOopMaunm
B KOMMbIOTEPAX, KOMMbIOTEPHbBIX CETAX N aBTOMaTU3MPOBaHHbIX NH(POPMAaLMOHHbIX
cuctemax. lNpaBoBoe obecneyeHne NHPOpPMaLNoOHHON 6e30MacHOCTI.

MpepoTBpaLLeHne HeCaHKLMOHNPOBaHHOIO gocTyna K NNYHOM
KOH(haeHUnansHON nHpopMauumn, XpaHaWencs Ha nepcoHabHOM KOMMbIOTEPE,
MOGUNBHBIX yCTponcTBax. BpegoHocHOe nporpaMmmHoe obecrneyeHne n cnocoobl
60pbbbl C HUM. AHTMBMPYCHble nporpammbl. OpraHudauus fMYHOro apxusa
nHopmauun. PesepBHoe KonuposaHue. NaponbHas 3awmta apxusa.

LLindppoBaHmne gaHHbIX. CUMMETPUYHBIE N HECUMMETPUYHbIE Wngpsbl. LLndgpsbl
npocTon 3ameHsbl. LLndp Liesaps. Lundp Buxenepa. Anroputm wngposaHna RSA.

TeopeTnyeckmne oCHOBbI UHPOPMATUKN

NHdpopmauna, gaHHble n 3HaHus. IHpopmaumoHHbie Npouecchl B nNpupoge,
TEXHNKE 1 OOLLEeCTBeE.

HenpepbiBHblE W OUCKPETHbIE BENMWYUHBLI U curHanbl. HeobxoanmocTb
ANcKpeTnsauum wnHpopmMauun, npegHasHa4YeHHOW ANs XpaHeHus, nepegayn u
06paboTKN B LN(PPOBLIX CUCTEMAX.

[BonyHoe kogmpoBaHue. PaBHOMEpHble U  HepaBHOMEPHble  Kofbl.
[ekognpoBaHne cOOO6LLEHWI, 3annCaHHbIX C MOMOLLbIO HEPaBHOMEPHBLIX KOAOB.
Ycnosue ®aHo. [locTpoeHne OOHO3HAYHO [OEKOOMPYEMbIX KOAOB C MOMOLLBIO
aepeBa. EgvHnUpbl namepeHns Konudectsa WHgopmauun. AndaBuTHbIN Nogxon K
OLeHKe KofinyecTsa UHopmMaumu.

Cuctembl cuncneHnsa. PasBépHyTas 3anucb UefbiX U OPOOHbIX 4ucen B
NO3MUMOHHOM cucTemMe cuncneHns. CeorcTBa MNO3MUMOHHOW 3anucu  4ucna:
KONMM4YecTBo UMdp B 3anucu, npuaHak SeMMOCTU 4Yucna Ha OCHOBaHWE CUCTEMbI
cunucneHns. AnroputMm nepesoda Lenoro 4mucna ud P-nYyHON CUCTEMbI CHUCNEHNS B
OeCATUYHY0. AnroputM nepesofa KOHe4yHou P-uyHom pgpobu B OEeCATUYHYIO.
AnropuTM nepesoga LEenoro yucna n3 GECATUYHON CUCTEMbI CHMUCNEHUS B P-n4Hyio.
[MepeBo KOHEYHOW AECATMYHOM Opobu B P-uyHyto. [IBon4Hasi, BOCbMepu4Hasi u
LWecTHaguaTepnuyHas CUCTEMbl CUHUCNIEHUS, CBA3b MexXAay HuMWU. ApudmetTndeckune
onepauunm B MNO3UNLNOHHbLIX CUCTEMAX CYUCAEHUS. TpoudHas ypaBHOBeELLeHHas
cuctema cHucneHns. JBon4Ho-gecatuyHas cuctema CHUCNEHNs.



KogumpoBaHune TekcTtoB. Kopgumposka ASCIl. OpHobGailTHble KOAUPOBKM.
Ctangapt UNICODE. Kognposka UTF-8. OnpeneneHne nHopmauoHHOro o6beéma
TEKCTOBbIX COOOBLLEHNI.

KogmpoBaHne  nsobpaxkeHunn. OueHka  MHpOpMaUMOHHOro  ob6béMa
rpauyecknx gaHHbIX NPV 3afaHHbIX paspeLlleHnn 1 rmyobnHe KogupoBaHus LBETa.
LiBeToBble Mopenu. BektopHoe kogupoBaHue. dopmatbl rpaduyecknx amnnos.
TpéxmepHas rpaduka. PpaktanbHas rpaduka.

KoguposaHue 3Byka. OueHka MHPOPMaLUMOHHOIO 06bEMa 3BYKOBbIX OAHHbIX
npv 3agaHHbIX YacToTe ANCKPETU3aLUM 1 Pa3psgHOCTU KOOUPOBaHUS.

Anrebpa norukn. [loHATME BbICKasbiBaHUS. BbiCKasbiBaTenbHble (QOPMbI
(npemmkaTbl). KBaHTOPbI CyLLLECTBOBAHUSA N BCEOOLLHOCTMW.

Jlorndeckne onepaumn. Tabnunubl WUCTUHHOCTU. Jlorn4eckne Bblpa>KeHUs.
Jlorndeckne ToXxpecTtBa. [lokasaTenbCTBO JIOMMYECKUX TOXKOECTB C MOMOLLbHO
Tabnuu NCTUHHOCTU. JTornyeckne onepauumn 1 onepauun Hag MHOXXECTBaMM.

3aKkoHbl anrebpbl NOMMKW. OKBMBANEHTHbIE NPeobpas3oBaHNSA NOrNYECKNX
Bblpa>kKeHWI. Jlornyeckne ypaBHEHUS N CUCTEMbI YPaBHEHWIA.

Jlorndeckue yHKUnK. 3aBUCUMOCTb KOMMYECTBA BO3MOXXHbIX JIOMMYECKMX
byHKUMI OT KoInYecTBa apryMeHToB. [MonHble CMCTEMbI NTOrNYECKNX PYHKLIMNA.

KaHoHu4eckune dopmbl NOrNYeCcKnx BblpaXkeHWM. CoBepLueHHble
ONSBIOHKTUBHbIE U KOHBIOHKTUBHbIE HOpPMasibHble  (OPMbl, anropuTMbl KX
NOCTPOEHNSA No Tabnnue NCTUHHOCTM.

Jlorndeckne anemeHTbl B cocTaBe KomnbioTepa. Tpurrep. Cymmarop.
MHoropaspsigHbii cymmaTtop. [1OCTpoeHne cxeM Ha NOrm4Yeckux 3afieEMeHTax no
3a4aHHOMY JIOTMYECKOMY BbIPaXXEHU0. 3annCb JIOMMYECKOro BbIPaXKeHUs Mo
NOrNYECcKOn cxeme.

MpencrtaeBneHne uUenbiXx 4ucen B NamMaTn Komnbtotepa. OrpaHny4yeHHOCTb
ananasoHa 4Mcen npu OorpaHn4YeHMn Konudectsa paspsgoB. [lepenonHeHne
pa3psgHon ceTkn. be3sHakoBble 1 3HAKOBblE OaHHble. 3HAKOBbIN 6UT. [1BONYHbLIN
OOMNONHUTESbHBIN KoL, OTPULATENbHbIX YMCEN.

MobutoBble norvyeckue onepauun. Jlormvyecknn, apupmMeTnveckKuin u
umknuyeckun cosurn.  LLudposaHme C  nomMowbio  NoGUTOBOW  onepauuu
«ncknovarowee Ni».

MpencraBneHne BELLECTBEHHbLIX YMCEN B MaMATW KOMMbOTEpA. 3Hadvallas
YacTb U NOpPsAoK yucna. [manasoH 3HayeHun BewecTBeHHbIX 4Yucen. [Mpobnemsi
XPaHEeHNs1 BELWECTBEHHbIX 4YUCEN, CBA3aHHble C OrpaHUYeHNeEM Konuyectsa
paspsnos. BbinonHeHne onepaunini ¢ BELLECTBEHHbIMW  YUCNamMu, HaKomMeHue
OLUNGOK NPU BbIYNCNEHUAX.

AnropuTMbl U NporpaMmMmnpoBaHmne



OnpepgeneHne BO3MOXHbIX pPe3ynstaTtoB paboTbl MPOCTENWINX anropuTMoB
ynpaBneHnsa WUCMNOMHUTENSMU W BblMUCAUTENbHbIX anroputmoB. OnpepeneHve
NCXOOHbIX OAHHbIX, MPU KOTOPbIX asifopPUTM MOXET AaTb TpebyeMblil pe3ynsTar.

OTanbl pelweHns 3aga4 Ha KomnbkoTepe. VIHCTpyMeHTanbHble cpeacTtsa:
TpaHCNATOp, OTnagyYMk, nNpoUAMPOoBLUMK. Komnunauusa v nHTepnpeTtayus
nporpamm. BupTyasnbHble MalLvHbI.

WNHTerpupoBaHHass cpepa paspabotku. Metogbl oOTnagku  Nporpamm.
Micnonb3oBaHne TpaccuMpoBOYHbIX Tabnuy. OTtnagoyHbin BbiBod. [lowarosoe
BbINOSIHEHME NporpamMmbl. Toukn ocTaHoBa. [MpoCMOTP 3HaA4YEHU NEPEMEHHbIX.

Asblk  nporpammupoBaHua  (Python, Java, C++, C#). Tunbl [aHHbIX:
LeNOYNCNIEHHbIE, BELLLECTBEHHbIE, CUMBOJbHbIE, norndeckne. BeteneHnsa. CnoxHole
ycnosus. Uuknel ¢ ycnosuem. Luknbl no nepemeHHon. B3anmmozameHseMoCTb
pasnuyHbiX BuaoB  uuknoB. WHBapuaHT uukna. CocTtaBneHue uukna c
NCNONb30BaHNEM 3apaHee ONpeaenéHHOro MHBapuaHTa LmKna.

[okymeHTpoBaHue nporpamMmm. Vcnonb3oBaHne kKOMMeHTapueB. [loarotoska
onucaHus NporpamMmbl 1 UHCTPYKLUMN ONA NoNb30BaTenNs.

AnropuTtMbl 06pPabOTKM HaTypalbHbIX YUCEN, 3arnuCaHHbIX B MO3ULMOHHbLIX
cuctemax cyucneHus: pasbueHne 3annucn  4Yucna Ha o otaefibHble  undpbl,
HaxOXXOeHne CyMMbl W MNpou3BeAeHNa uudp, HaxoXaeHne MakCManbHON
(MMHMManbHOW) LMdPbI.

HaxoxxgeHne Bcex NpOCTbIX Yucen B 3ajaHHOM AnanasoHe. [NpegcTasneHuve
yucna B BuAe Habopa NpPoOCTbIX COMHOXUTENEN. ANrOpUTM ObICTPOro BO3BEAEHNS B
CTeneHb.

O6paboTka AaHHbIX, XpaHaWwmxcs B dannax. TeKCToBble U OBOMYHbIE halnbl.
dannoBble NepemMeHHble (hannosble ykasaTtenn). YteHne ns danna. 3anuce B dain.

PasbueHne 3apayn Ha noalapayun. NMognporpammel (Mpouenypbl U yHKLUK).
Pekypcusi. PekypcuBHble 060bekTbl (hpakTanbl). PekypcuBHble npouenypbl
hyHKunK. Micnonb3oBaHue cTeka Ans opraHmMsaunmn PeKypCuBHbIX BbI3OBOB.

Vicnonb3oBaHne CcTaH@apTHOM OMBANOTEKN NA3blka MPOrpamMMnUpPOBaHUS.
MogkntoveHne 6ubNMOTEK NOLNPOrpaMM CTOPOHHMX npounssoguTenein. MogynbHbIii
NPVHLUMN NOCTPOEHNSA NPOrpamMm.

HucneHHble MeTogpbl. ToyHOE 1 NPUBNMXKEHHOE peLleHns 3afadn. HYncneHHble
MEeTOAbl PeLleHNs ypaBHEHWI: MeToph nepebopa, MeTod MOSIOBUHHOMO AeneHus.
MpubnuxéHHoe BblYMCNEHNEe ANNH KpuBbIX. BblumucneHwe nnaowagen curyp c
NMOMOLLBIO YNCNEHHbIX METOAOB (METOA NPSIMOYrOSIbHUKOB, METOA Tpaneuun). Nonck
Makcumyma (MUHUMYMaA) (QYHKUUN OOHOWN NEPEMEHHON METOLOM MOSIOBUHHOIO
AeneHus.

O6paboTka  CUMBOMbHbIX  [aHHbIX. BCTpoOeHHble  yHKUUM  A3blka
nporpamMmMmnpoBaHnsa onsi o6paboTKn CUMBOJSIbHBIX CTPOK. ANroputMbl 06paboTKu
CUMBOJSIbHbIX CTPOK: MOACHET KONMYecTBa MOSBNEHUA CUMBONa B CTPOKe,



pasbrieHne CTPOKM Ha cfioBa No NpobefibHbIM CUMBOAM, MOUCK MOACTPOKU BHYTPY
AaHHOW CTPOKW, 3aMeHa HangeHHOW NOACTPOKM Ha OpYryto CTPOKy. [eHepauunsa Bcex
CMIOB B HEKOTOPOM andasuTe, YOOBAETBOPSAIOWMX 3afaHHbIM OrpaHUYeHNsaM.
[MpeobpazoBaHne 4ncna B CUMBOJSIbHYO CTPOKY 1 06paTHO.

MaccuBbl 1 nocnegoBaTeNbHOCTU  yucen. BbluanucneHne 0606LEHHbBIX
XapaKTePUCTUK 3NEMEHTOB MaccuBa Unu YMCNOBOW NOCNeaoBaTeNbHOCTU (CyMMbl,
npousBeneHns, cpegHero apuMeTU4eckoro, MUHUMANbHOMO W MakCUManbHOro
9NIEMEHTOB, KONIMYECTBa 3fIEMEHTOB, YAOBNETBOPSAIOWMNX 334aHHOMY YCOBUIO).
JINHEeNHbIN NOMCK 3a4aHHOro 3Ha4YeHNs1 B MacCuBe.

CopTupoBka ogHOMepHOro mMaccuea. [1pocTble MeToabl COPTUPOBKK (MeToS,
ny3bipbka, MeToq Bbl6opa, copTupoBka BcTaBkamu). CopTUpoBKa CANAHUEM.
Beictpaa coptupoBka maccusa (anroputMm QuickSort). [0BOWYHbLIA NOUCK B
OTCOPTMPOBAHHOM MaccuBse.

[BymepHble MaccuBbl (MaTpuubl). ANropuTtMbl  06paboTKM  OBYMEPHbIX
MacCUBOB: 3arnofiIHeHNe OBYMEPHOro Y1NCAOBOrO Maccuea No 3afdaHHbIM rnpasuiam,
NMOWCK 3NeMeHTa B OBYMEPHOM MaccCuBe, Bbl4MCIEHNE Makcumyma (MUHUMYMA) W
CYMMbl 3fIEMEHTOB [BYMEPHOIrO MaccuBa, MNepecTaHOBKa CTPOK U CTON6LoB
OBYMEPHOro maccusa.

NHdopmaunoHHble TexHonornm

TekcToBbIN Mnpoueccop. PepaktnposaHne u dopmatuposaHue. [lpoBepka
opcorpachum n rpammatukn. Cpepcrtea nMoucka M aBTO3aMeHbl B TEKCTOBOM
npoueccope. Wcnone3oBaHne  ctunen.  CTPYKTYpuUpOBaHHblE  TEKCTOBbIE
pokymeHTbl. CHocku, ornaeneHue. KonnektneHas pabota C [OKYMEHTaMu.
NHCTpyMeHTbI peueH3npoBaHns B TEKCTOBbIX npoueccopax. ObnavHble CepBUCHI.
Lenosasa nepenucka. Pedepart. NpaBuna untnpoBaHns NCTOHHMKOB U OOPMIIEHMS
onbnuorpadunyecknx ccbinok. OdopmneHmne cnucka nutepaTtypbl. 3HAKOMCTBO C
KOMMNbIOTEPHOW BEPCTKOM TeKcTa. TexHM4Yeckme cpencrea  BBoga TekcTa.
CneuvanusnpoBaHHble cpeacTBa pefakTMpoBaHMs MaTteMaTn4eCcKnx TeKCTOB.

AHanna paHHbIXx. OCHOBHble 3agayv aHanmMsa [AaHHbIX: MPOrHO3upoBaHue,
kKnaccudpukaums, Knactepmsauus, aHanud OTKSIOHeHu. [locnepoBaTesnibHOCTb
peleHns 3afad aHanmsa AaHHbIX: cOop MepBUYHBIX OAHHbIX, O4MCTKA N OLEHKa
KayecTBa AaHHbIX, BbIGOP W/WUNN NOCTPOEHUEe Moaenu, npeobpa3oBaHne AaHHbIX,
BU3yanua3aunsa AaHHbIX, UHTeprnpeTaums pesynsratos. [porpammHblie cpeacTtsa U
NHTEePHET-CepPBUCHI AN 06paboTkn N NpencTaBneHns AaHHbIX. bonblwne gaHHble.
MawwnHHoe oby4eHne. IHTennekTyanbHbI aHanu3 gaHHbIX.

AHann3 faHHbIX C MOMOLUbI 3MIEKTPOHHbIX Tabnuy. BbluncneHue cymmsbl,
cpegHero apumMeTn4eckoro, Hambonbllero (HaMMeHbLUEero) 3Ha4eHns guanasoHa.
BbluncneHve kKoauumeHta koppenauuu AByX psOooB  AaHHbIX. [MocTpoeHue
cTonbyarbiX, MHENYATbIX N KPYroBbiX Agnarpamm. NocTtpoeHne rpadmkos yHKLNNA.
Mop6op NuHUK TpeHaa, peLueHne 3agad NPOrHO3NPOBaHUS.



YucneHHoe pelleHne YypaBHEHUW C NOMOLbD nogdopa napameTpa.
OnTumMn3aums Kak MOUCK Haunyyllero peleHns B 3afaHHbIX ycnosusx. Llenesas
hyHKUMSA, orpaHnydeHmns. JlokanbHble N rMobanbHbIi MUHUMYMbI LLEeNeBON yHKLUUN.
PelleHne 3agay ontuMmsaumy ¢ NOMOLLbIO 3fIEKTPOHHbIX Tabnu,

11 KNNIACC

TeopeTnyeckne oCHOBbI MHPOPMATUKN

TeopeTudeckne noaxodgbl K OUEHKe KonumyecTBa WHGopmaumm. 3akoH
aganTueBHocTu uHpopmaumn. dopmyna Xaptnn. VHdopmauus v BEPOATHOCTD.
dopmyna LLleHHoHa.

Anroputmbl cxaTtusa gaHHbix. Anroput™ RLE. Anroputm Xaddpmana. Anroputm
LZW. Anroputmbl cxxaTus aHHbIX C MOTEPAMU. YMeEHbLUEHnE rnyOuHbl KOQNPOBaHUS
useta. OcHoBHble ngen anroputmoB cxatus JPEG, MP3.

CkopocTb nepemayn [aHHbIX. 3aBUCMMOCTb BpPEMEHW nepefadqn  oT
NHOPMAUNOHHOMO O6bEMa [OaHHbIX N XapaKTEPUCTUK KaHana cBA3n. [punymHbl
BO3HUKHOBEHMS1 OWMNOOK npu nepegade fAaHHbiX. Kopabl, no3sonswoLine
obHapyunBaTtb U UCNPaBNATb OWWOKK, BO3HUKawOWMe npu nepegave AaHHbIX.
PacctosHne XammuHra. KogmnposaHue ¢ nostopeHnem 6utos. Kogbl XaMMuUHra.

Cuctembl. KOMMOHEHTLI CUCTEMBI U UX B3anmogenctane. CUCTEMHbIN 3(PdEKT.
YnpaBneHune Kak nHopmaunoHHbin npouecc. ObpaTHas CBs3b.

Mogenun n mopgenunpoBaHue. Llenb mogenuposaHus. COOTBETCTBUE MOAENU
MogenupyeMomy OOBLeKTYy WnAn npoueccy, uenn mogenvposaHus. dopmanusaums
npvkKnagHbiX 3agad.

lMpencTtaBneHne pes3ynsTatoB MOOENUPOBaHWA B Buae, YAOOHOM Ans
BOCMPUATUS YenoBekoM. padundeckoe npeacrtasneHne gaHHbIX (CXembl, Tabnuupl,
rpadukun).

Padbl. OcHoBHbIE MOHATUA. Bugbl rpadgos. OnucaHue rpadoB ¢ NOMOLLLIO
MaTpuL CMEXHOCTW, BECOBbIX MaTpuy, CMUCKOB CMeXHOCTU. PelieHune
anropuTMNYECKMX 33[adv, CBA3AHHbIX C  aHanu3oMm rpadoB  (NOCTPOEeHue
onTUManbHOro NyTM Mexay BepwuHamn rpada, onpefeneHne Konu4ecTtsa
pPasnnyHbIX NyTen Mexxay BepLUMHaAMN OPUEHTUPOBAHHOMO aUMKNNYeCKoro rpadga).

Hepesbs. BuHapHoe pepeso. [epeBbs noucka. Cnocobbl obxopa nepesa.
[MpencTtaBneHne apnmMeTNHeCcKnX BblpakeHU B BuOe aepesa. [AUCKPETHbIE UMPbl
OBYX UFPOKOB C nonHoun nHdopmaumen. lNoctpoeHne aepesa nepebopa BapnaHToB,
onucaHve cTpaTterunm uUrpbl B TabanyHon opMe. BbiMrpbiliHble Y NPOUrPbILLHbIE
no3nyun. BeiMrpbilHble cTpaTerum.

CpepncTtBa MUCKycCTBEHHOro uHtennekta. CepBuCbl MalUMHHOMO nepesoda U
pacrno3HaBaHns YCTHOW pedn. KorHuTuBHble cepsuchl. MaeHTudurkaums n nomck
n3obpaxeHui, pacnosHasaHne nuy,. CamoobyyatoLmecss CUCTEMbI. VICKYCCTBEHHbIN



WHTENNEKT B KOMMbIOTEPHbIX Urpax. Vicnonb3oBaHne METOAOB WCKYCCTBEHHOMO
WHTennekTa B oby4vatowmx cuctemax. Vcnonb3oBaHne MeTOAOB WCKYCCTBEHHOrO
WHTeNnekTa B poboToTexHuke. VIHTepHeT Bewen. [lepcnekTuBbl pasBUTUA
KOMMbIOTEPHbIX MHTENNEKTYaNbHbIX CUCTEM. HEMPOHHbIE CeTu.

AnropuTMbl U NporpaMmMmmnpoBaHne

dopmanmnzaums noHATUA anroputMma. MawwuvHa TelopuHra Kak yHuBepcasbHas
MOAenb Bbl4MCneHnn. Tesnc Yépya—ToropuHra.

OueHka cnoXHOCTU BbluMcneHnn. Bpemss paboTbl 1 06bEM UCMONL3YyEMOi
naMsaTy, WX 3aBUCUMMOCTb OT pasmepa UCXOAHbIX  daHHbiX. OueHka
acMNTOTUYECKOM  CIIOXKHOCTW  anropuTtMOB.  ANrOPUTMbI  NMOSIMHOMUANIBHOM
CNOXXHOCTW. [NepebopHble anropnTMbl. [TpuMepbl PasfnnyHbIX anropuTMOB PeELLEHNS
OQHOW 3a[a4u, KOTOPble UMEIOT PasfINYHY COXXHOCTb.

Mouck npocTbIX 4YMcen B 3a[aHHOM OuanasoHe C MOMOLLbK anroputma
«peLeTo dpaToceHa».

MHoropaspsgHble Lenble ymicna, 3agayu riavMHHoON apuMeTrKN.

CnoBapu (accoumaTuBHbie  MacCCUBbl, OTOOpaXKeHus).  Xaw-Tabnuupl.
MocTpoeHne anaBnTHO-4aCTOTHOIO CNoBaps ANs 3aAaHHOro TekcTa.

Ctekn. AHanu3 npaBWbHOCTU CKOOOYHOrO BblpaXXeHus. Bblumcnexve
apuMETNYECKOTO BblIPa)XEHNS, 3annUCaHHOro B NOCT(UKCHON (hopMeE.

Ouepean. Vicnons3oBaHne o4yepean st BPEMEHHOIO XPaHEHUS OaHHbIX.

Anroputmbl Ha rpadax. [locTpoeHne MUHMMaNbHOrO OCTOBHOIMO Aepesa
B3BELUEHHONO0 CBA3HOrO HEOpUEHTMpPoBaHHOro rpada. Konn4ectBo pasnnyHbIX
nyTen Mexay BepLIMHAMU OPUEHTUPOBAHHOIO aumknundeckoro rpada. Anroputm
[enkcTpbl.

LepeBbs. Peanusaunsa gepesa C MOMOLLbIO CCbINO4YHbIX CTPYKTYpP. [BOnNYHbIE
(6bnHapHbie) pepeBbs. [locTpoeHne pepeBa Ansa 3agaHHOro apudMEeTUYecKoro
BblpaxXeHnsi. PekypcuBHble anroputMbl obxopa fepesa. Vicnonb3oBaHue cTeka u
oyepenm ans obxopa gepesa.

OuHammnyeckoe nporpaMmMumpoBaHMe Kak MeTof peleHus 3agad  C
COXpPaHEHMEM MNPOMEXYTOYHbIX pPe3ynbTaToB. 3afadn, pellaemble C MOMOLLBIO
ONHAMWYECKOro  MporpaMMUPOBaHNSA:  BblYUCAEHWE  PEKYPCUBHbLIX  (DYHKLNIA,
NOACYET KONMMYecTBa BapnaHToB, 3afadun onTuMnusaumn.

[MoHATMEe 06 OGBLEKTHO-OPUEHTUPOBAHHOM nporpaMmmupoBaHnn. O6beKTbl 1
knaccbl. CBonctBa 1 metoabl 06bekToB. OO6bEKTHO-OPUEHTUPOBAHHBIN aHanns.
PaspaboTtka nporpamMm Ha OCHOBE OOBLEKTHO-OPUEHTUPOBAHHOIO nogxoaa.
MNHkancynauus, HacnegosaHue, noammMopdusm.

Cpenbl 6biCTpoOit pa3paboTkm nporpamm. [lpoekTupoBaHne UHTepdenca
nonb3oBaTens. Icnonb3oBaHme rotToBbIX YNpPaBAseMbIX 31EMEHTOB A5 MOCTPOEHUSA
NHTepdenca.



O630p A13bIKOB nporpamMmmMnpoBaHuns. MoHsaTne o] napagurmax
nporpaMMmnpoBaHus.

NHdopmaunoHHble TexHonornm

JTanbl  KOMMbIOTEPHO-MATEMATUYECKOrO  MOAENNPOBAHUA:  MNOCTAHOBKA
3aga4n, paspaboTka Mogenn, TecTUpPOBaHME  MOAENW,  KOMMbKOTEPHbIN
9KCNEPUMEHT, aHaNn3 pesynsTaToB MOAEINPOBaHNS.

Ovckpetnsaunsa npu  maremMaTtm4ecKkoM MOLEeNMpOBaHUM  HenpepbiBHbIX
npoueccoB. MopgenupoBaHne asmxeHus. MogenmpoBaHne 6UONOrMYECKNX CUCTEM.
MaTemaTnyeckme Mogenn B 3KOHOMUKE. BblumcnutenbHble 3KCNEepUMEHTbI C
MOAENAMN.

O6paboTka pes3ynsratoB 3KcnepyMmeHta. MeTon HauMeHbLUMX KBagpaToB.
OueHka 4uMCnoBbIX MNapaMeTPoOB MOAENUPYEMbIX OOBLEKTOB U  MPOLECCOB.
BoccTraHoBneHne 3aBUCMMOCTEN MO pesynbTaTtaM 3KCNepUMEHTA.

BeposaTHOCTHbIE Mopaenu. MeTopapb! MoHTe-Kapno. imuTaumoHHoe
MogenmpoBaHue. CUCTEMbl MACCOBOIro 0OCNYy>XNUBAHNS.
TabnuyHble (pensunoHHble) 6as3bl gaHHbIX. Tabnuua - npeacTaBneHune

cBedeHun o6 oaHOTUMHbIX obbekTax. [Mone, 3anucb. Kniod Tabnuubl. Pabota ¢
rotoBoin 6a3on pAaHHbIX. 3anofsiHeHMe 6a3bl faHHbIX. [Mouck, copTupoBka W
duneTpaums AaHHbIX. 3anpocbl Ha BbIOOPKY OaHHbIX. 3anpocCbl C napameTpamu.
Bbluncnsemble nons B 3anpocax.

MHorotabnmnyHbie 6a3sbl gaHHbIX. Tunbl CBA3eN Mexxay Tabnuuamun. BHewHnin
KoY. LlenocTHoCTb 6a3bl AaHHbIX. 3anpochkl K MHOrOoTabnuyHbiM 6a3am gaHHbIX.

NHTepHeT-npunoxxeHus. NoHATME O CEPBEPHON N KIMEHTCKOW YacTaX caunTa.
TexHonornsa «KnnMeHT — cepeBep», €€ AOoCTOMHCTBA M HepgocTaTkn. OCHOBbI A3blKa
HTML u kackagHbix Tabnuy, ctunen (CSS). CueHapum Ha a3bike JavaScript. Popmebl
Ha BebG-CTpaHuLe.

PasmeLlleHne Be6-canToB. Ycnyra XoCTuHra. 3arpyska annos Ha CauT.

Beon mn3obpaxkeHuh C MCMonb30BaHWEM pPasfNYHbIX LNQPOBLIX YCTPONCTB
(undppoBbIX hoToanMapaTtoB M MUKPOCKOMOB, BUAEOKAMEP, CKaHEPOB W OpYyrux
ycTponcTs). padumyecknin pepaktop. Paspelwenne. KagprupoBaHue. cnpasneHue
nepcriektmebl.  [uctorpamma. Koppekumss  ypoOBHeEW, KOppekuus  LBeTa.
Ob6ecuBevnBaHmne LUBeETHbIX N306paxkeHnin. PeTywb. PaboTa ¢ obnactammn. dvnstpsbl.

MHorocnonHbele unsobpaxkeHns. TekcTtoBble cnon. Macka cnos. KaHanbl.
CoxpaHeHune BblgeneHHon obnactu. llogrotoBka wnnawcTpauvi anst Be6-canTos.
AHUMNPOBaHHbIE N306paXKeHNS.

BektopHaa rpaduka. [lpumutusbl. KI3MeHeHMe nopsigka SMeMEHTOB.
BbipaBHuBaHue, pacnpegeneHue. [pynnuposka. Kpusble. dopmaTtbl BEKTOPHbIX
PUCYHKOB. Icnonb3oBaHne KOHTYpOB. BekTopusaums pacTpoBbiX N306parkeHI.

MpUHUMNBI NOCTPOEHUSA N peakTUpPOBaHUsa TPEXMEPHbIX Mogenen. CeTouHble
Mmogenn. Matepunanbl. MopgennpoBaHne WCTOYHMKOB OCBeLLeHusi.  Kamepbl.



AponTtunBHble TexHonorun (3D-npuHTepsbl). MNMOHATNE O BUPTYanbHOW peasibHOCTU Y
OOMONHEHHON peasibHOCTU.



NMIAHUPYEMBDIE PE3YJIbTATbI OCBOEHMSA NMPOrPAMMDbI no
MHOOPMATUKE (YFNYBJIEHHbIW YPOBEHb) HA YPOBHE CPEOHEIO
OBLLENO OBPASOBAHUA

JINMHOCTHbIE PE3YJIbTATbI

JInyHOCTHbIE  pesynbTaTbl  OTpaXkalwwT  FOTOBHOCTb M CMOCOBGHOCTb
o0yvalLWmNXCa PYKOBOACTBOBATLCA C(OPMMPOBAHHOW BHYTPEHHEN MO3ULMNEN
INYHOCTN, CUCTEMOW  LEHHOCTHbIX OpUEeHTauun, MO3UTUBHLIX BHYTPEHHUX
y6exxaeHnn,  COOTBETCTBYIOLWNX  TPAOULMNOHHBIM  LEHHOCTAM  POCCUNCKOro
obuiecTBa, paclUMpeEHNE XXMU3HEHHOrO OnbiTa U OMbiTa AEATENLHOCTU B MpoLecce
peanu3aumnm  cpegcrBamMu  y4ebHOro  npegMeTa  OCHOBHbIX — HanpaseHWin
BOCNUTATENbHOW AEATENIBHOCTN.

B pesynbtate wu3yyeHuMss UMHMOPMATMKM Ha YPOBHE cpedHero oobLliero
obpasoBaHna y oby4yatoweroca 6yayT chopMupoBaHbl cnefyowme MYHOCTHbIE
pes3ynsrathbl:

1) rpaxkgaHcKoro BOCNNTaHUS:

OCO3HaHNe CBOMX KOHCTUTYLIMOHHbIX NPaB 1 06A3aHHOCTEN, YBaXKEHNE 3aKOoHa
N npa.sonopsigka, cobnogeHne OcHoBoMonarawwmx HOPM MHGOPMaLNOHHOIo
npasa 1 MHPOPMaLMOHHON 6e30NacHOCTY;

FOTOBHOCTb MPOTUBOCTOATbL  WOEONOrMM  SKCTPEMU3ma, HaumoHannama,
KceHohobUN, ANCKPUMUHAUMKM MO  couManbHbIM, PEUTNO3HbIM, PACOBbIM,
HaLUMOHasbHbIM NPU3HaKaM B BUPTYaslbHOM MPOCTPaHCTBE;

2) NaTpUoOTU4ECKOro BOCNNTAHUSA:

LEHHOCTHOE OTHOLUEHNEe K UCTOPUYECKOMY Hacneguto, AoCTumKeHnamM Poccum
B HayKe, CKYCCTBE, TEXHOSOMMAX, MOHUMaHNE 3HaYeHNss MHPOPMATUKN KaK HayKu B
>KN3HN COBPEMEHHOIO OBLLECTBA;

3) AYXOBHO-HPABCTBEHHOIO BOCMUTAHUS:

CchopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAaHUS, 3TUYECKOrO NOBeAEeHNS;

CNOCOBHOCTb OLEHMBATb CUTYyauutd M MPUHAMATb OCO3HaHHblE pPELLEeHUS,
OPUEHTUPYSACH HA MOpPasibHO-HPaBCTBEHHbIE HOPMbl U LEHHOCTW, B TOM 4uCne B
cetn VIHTepHeT;

4) 9CTETNYECKOro BOCMUTaHUSA:

3CTETMYECKOE OTHOLWIEHME K MUPY, BKIOYaaA JCTETUKY HayyHOro wu
TEXHUNYECKOro TBOPYECTBA;

CNOCOBHOCTb BOCMPUHMMATL pPasfnyHble BUAbl WCKYCCTBa, B TOM 4uUcne
OCHOBAHHOIO Ha NCMNOMb30BaHNN NHHOPMALMOHHbBIX TEXHOOMNI;

5) dun3nyeckoro BocnmuTaHms:

chopMNPOBAHHOCTL  340pPOBOro U 6GesonacHoro  obpasa  >XXU3HW,
OTBETCTBEHHOIO OTHOLUEHUS K CBOEMY 3[0pOBblO, B TOM 4uCne 3a CHET



cobnopgeHns TpeboBaHnin 6e30MacHON aKcnyaTauumn cpencTs MHAPOPMALMOHHBIX U
KOMMYHUKAUNOHHbIX TEXHONOMNI;

6) TPy4oBOro BOCNUTaAHNSA:

FOTOBHOCTb K aKTUBHOW [OEATENbHOCTU TEXHOMOMMYECKON U CcouManbHOMN
HanpaBfIeHHOCTN, CMOCOBHOCTb UHULMMPOBATb, MNaHMpoBaTb U CaMOCTOATENbHO
BbINOSHATL TaKylo AeATeNIbHOCTb;

UHTepec K cdepam npodecCnoHanbHON AEATENBHOCTN, CBS3aHHbIM C
NHOPMATUKON, MPOrpaMMUPOBaAHNEM U  UH(POPMALMOHHLIMK  TEXHONOMUSAMU,
OCHOBaHHbIMN Ha [OOCTUXKEHUSX HayKu MHPOPMaTUKU N HAyYHO-TEXHUYECKOro
nporpecca, yMeHWe coBepllaTb OCO3HaHHbIN BbIGOp 6yaylien npodeccumn wn
peann3oBbiBaTb COOCTBEHHbIE XXNU3HEHHbIE MaHbl;

FOTOBHOCTb W CMOCOBGHOCTb K 06pasoBaHUIO M CaMOOOpa30BaHUID Ha
NPOTSXXEHNN BCEN XXUSHW;

7) 9KONOrM4eCcKoro BOCNUTaHUs:

OCO3HaHWe rnobanbHOro Xxapakrtepa 3JKONOrm4yeckux npobnaem u nyten ux
peLleHus, B TOM yucne C Y4ETOM BO3MOXXHOCTEN
NHOPMALNOHHO-KOMMYHUKALMOHHbBIX TEXHONOMNI;

8) LUEHHOCTN Hay4HOro NO3HAHWUS:

ChOPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO pPas3BUTUS HayKu, LOOCTVDKEHUAM Hay4YHO-TEXHUYECKOro nporpecca u
00LLEeCTBEHHON NPAKTUKN, 3a CYHET NOHMMAHNS PO UHPOPMAaLMOHHBIX PECYPCOB,
NHOPMAUNOHHBIX MNPOLECCOB M MHPOPMALMOHHBIX TEXHOMOrMM B YCNOBUSX
undpoBon TpaHchopmMaLmm MHOMMX cep XXNU3HN COBPEMEHHOIO O6LLECTBA;

OCO3HaHMe LEHHOCTN Hay4yHON [OEeATEeNbHOCTW, FOTOBHOCTb OCYLUECTBASATb
NPOEKTHYIO U NCCNeAoBaTeNbCKYo AeATeIbHOCTb MHANBUAYaNbHO 1 B rpynne.

B npouecce [OCTMXEHNSA NMMYHOCTHbIX Pe3ynbLTaToB OCBOEHUSA NPOrpaMmbl Mo
NHopmaTUKe y OO6y4HaloLMNXCS COBEPLLEHCTBYETCA 3MOLMOHANbHbBIA WUHTENNEKT,
npegnonarawLwmin chopMnpoOBaHHOCTb:

CaMOpPErynMpoBaHns, BKJ/IHOHYAKOLLEr0O CaMOKOHTPOSb, YMEHME NpPUHMMAaTb
OTBETCTBEHHOCTb 3a CBOE MOBEQEHME, CMOCOOHOCTb apanTMpoBaTbCs K
3MOLMNOHANbHBbIM U3MEHEHUAM 1 NPOSBAATL MMOKOCTb, ObITb OTKPbLITEIM HOBOMY;

BHYTPEHHEN MOTUBaUUK, BKIIOYAOLWEN CTPEMEHNE K LOCTVXKEHUO LEenn U
ycnexy, OMTUMU3M, WHULMATMBHOCTb, YMEHWEe [OeNcTBOBaTb, WCXOASA W3 CBOUX
BO3MOXXHOCTEW;

aMnaTtuy, BKKOYaKLWen CrnoCOB6HOCTb MOHUMAaTb 3MOLMOHANIbHOE COCTOAHNE
OPYrux, yYnTbiBaTb €ro npu OCYLUECTBNEHMM KOMMYHUKALMK, CMOCOBHOCTb K
COYYBCTBUIO N COMNEPEXMBAHUIO;

coumarnbHbIX HaBbIKOB, BKOYAOLLMX CMOCOBGHOCTb BbiCTpanBaTb OTHOLLUEHNS
C Opyrnmm nrogbMn, 3ab0TUTLCS, NPOSBASATb MHTEPEC 1 pa3peLlaTb KOHMINKTDI.



METANPEAMETHbIE PE3YJIbTATbI

B pesynstate un3yyveHUs UHGMOPMaTUKMU Ha YpOBHE cpedHero o6Lero
obpasoBaHna Yy oby4awouweroca 6yaoyt chopmumpoBaHbl  MeTanpegMeTHble
pesynbTatbl, OTPaXXEHHble B YHMBEPCASIbHbIX YYEOHbIX AEWCTBUSAX, @ VMEHHO —
nosHaeBaTeflbHble  YHUBEPCASibHble  y4eOHble  AEWCTBUS, KOMMYHUKaTUBHbIE
YH/BEpCalibHble Y4ebHble [AeNCTBUSA, PeErynaTBHblE YHUBEPCanbHble Y4ebHble
AENCTBUA, COBMECTHAA AeATENbHOCTb.

[Mo3HaBaTenbHble YHMBEpPCalbHble y4ebHble OeCTBUSA

1) 6a30Bble NOrn4ecKkne OENCTBUS:

cCaMoCTOATENbHO  (bopMynupoBaTb U akTyanu3npoBaTb  Npobnemy,
paccmatpuBaTtb €€ BCECTOPOHHE;

yCTaHaBNMBaTb CYLLUECTBEHHbIN MPU3HAK WM OCHOBaHUA OS19 CpaBHEHNS,
Knaccupunkaumm n 0606LeHNS;

onpenensaTb LUenn L[eATenbHOCTW, 3adaBaTb napameTpbl U KpuTepum unx
OOCTUKEHMS;

BbISIBNSATb 3aKOHOMEPHOCTN 1 NPOTUBOPEYNS B pacCMaTpUBaEMbIX ABNEHUSIX;

paspabatbiBaTb MnaH peleHns nNpobnemMbl C YY4ETOM aHann3a MMELLNXCH
MaTepuanbHbIX U HemMaTepuasbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLlEHMBATb COOTBETCTBME PE3YSLTaTOB
Lensm, oLeHMBaTb PUCKN NOCNEACTBUI AeATENbHOCTY;

KOOPOUHNPOBAaTb U BbINOSIHATL PaboTy B YCNOBUSAX peasibHOro, BUPTYyalbHOro
N KOMOUHNPOBAHHOIO B3aMMOAENCTBUS;

pasBMBaTb KpeaTBHOE MbILUSIEHNE NPU PELLEHNN XXN3HEHHbIX NPo6neMm.

2) 6a30Bble NccnegoBaTenbCKe OeNCTBUS:

BNafeTb HaBblkaMu y4ebHO-1CCNeaoBaTeNbCKOM N MPOEKTHON OEATESIbHOCTH,
HaBblkaMy  pas3pelleHns  npobnem, CNOCOOHOCTbIO U FOTOBHOCTbIO K
CaMOCTOATENIbHOMY MOUCKY METOAOB PeELLUEHUs NPaKTUYeCcKnX 3agad, MPUMEHEHNIo
Pasnn4YHbIX METOAOB NO3HAHNS;

OCYLLECTBNATb pPasnuyHble BUAbl OEATENIbHOCTU MO  MOYYEHUIO HOBOIO
3HaHWs, ero WHTepnpeTauun, npeobpas3oBaHUO M MNPUMEHEHUIO B Pa3fINYHbIX
Yy4EOHbIX CUTyauusax, B TOM YACE NPU CO3AaHMN YH4EOHbIX U CoLMasibHbIX MPOEKTOB;

dopMmpoBaTb Hay4HbI TUM MbIWEHWS, BNageTb HAy4YHON TEPMUHOSOMMEN,
K/THOYEBbIMU MOHATUAMM 1 METOLAMW;

CTaBUTb W opMynupoBaTb COOCTBEHHblE 3ajadn B 06pa3oBaTeNlbHON
AEATENBbHOCTN N XXUSHEHHbIX CUTYyaUNsX;

BbISIBNATb MNPUYUHHO-CNEACTBEHHbIE CBA3M W aKTyanu3npoBaTb 3afady,
BblABUraTb MMNOTE3Yy €€ peLUeHnsl, HaxXoouUTb apryMeHTbl A1 JoKa3aTeibCTBa CBOUX
yTBEPXKAEHWI, 3a4aBaTb NapaMeTpbl U KPUTEPUN PELLIEHUS;



aHanM3npoBaTb MOMlyYEHHble B XOOe peleHus 3afadn  pesynbrathl,
KPUTUYECKN OLEHMBATb MX OOCTOBEPHOCTb, MPOrHO3MpPoBaTb U3MEHEHNE B HOBbIX
YCNOBUSX;

AaBaTb OLEHKY HOBbIM CUTyauUMsaM, OLEHNBaTb NPUOBPETEHHDIN OMbIT;

OCYLLECTBNATb LeNeHanpasfieHHbI NMOUCK MepeHoca CPencTs U CnocoboB
OeVCTBUA B NPOMECCNOHANbHYIO Cpeay;

YMETb MNEPEHOCUTb 3HaHUA B MO3HABaTeNbHYIO U MpakTU4ecKyto obnactu
XKU3HEeOeATeIbHOCTN;

YMETb UHTErPUPOBaTb 3HaHWS U3 PasHbIX NPEAMETHbIX obnacTen;

BblABUraTb HOBble MAew, npegnaratb OpUrMHasibHble MOAXOAbl U pPeLUeHUs,
CTaBUTb NPOBGNEMbI 1 3a4a4u, ONyCKaoLme ansTePHATUBHbIE PELLEHUS.

3) paboTta ¢ nHpopmaume:

BNafgeTb HaBblKaMy MOyYEHUA UHpOPMaUUN U3 UCTOYHUKOB PasHbIX TUMOB,
CaMOCTOATENIbHO  OCYLUECTBAATb  MOWCK,  aHanus,  cucteMatusaumio wu
NHTepnpeTaumo MHpopMauumn pasnnyHblx BugoB 1 (hopM npeacTaBneHuns;

co3faBaTtb TEKCTbl B pasnnMyHbiX dopmMatax C Y4ETOM HasHaYeHUs
WHoOpMauuM 1 LEeneBon  ayautopuu, Bbibupad — onTuMalibHyto  hopmy
npencTaBneHnst u Bu3yannsauuu;

oueHVBaTb AOCTOBEPHOCTb, JIEMMTUMHOCTb MHGOPMauMKM, eé COOTBETCTBUE
NpPaBoBbIM 1 MOPaSIbHO-3TUYECKUM HOPMaM;

ncnonb3oBaTb  cpeactBa  MHPPOPMAUMOHHBIX N KOMMYHUKaALMOHHbIX
TEXHOSIOMNA B PELUEHUN KOMHUTUBHBIX, KOMMYHUKaTMBHbLIX W OpPraHn3auMOHHbIX
3aga4y ¢ cobnogeHneM TpeboBaHUN IProHOMUNKIK, TEXHUKN 6€30MaCHOCTU, MMI1eHbl,
pecypcochepexeHnsi, NPaBoOBbIX W 3TUYECKMX HOPM, HOPM WH(OPMaLVOHHON
6e3onacHocTy;

BnageTb HaBblkaMu pacnosHaBaHus n 3awmThl NHpopmauuu,
NHOPMaLNOHHON 6€30NaCHOCTN NINYHOCTH.

KoMMyHVKaTuBHbIE YHBEPCalibHble y4ebHble [ECTBUS

1) o6weHme:

OCYLLIECTBNATb KOMMYHUKaLUN BO BCeX cchepax )KNSHW;

pacnosHaBaTb HeBepbanbHble cpeacTBa OOLUEeHUs, MOHUMAaTb 3Ha4YeHue
coumasnbHbIX 3HAKOB, pacno3HaBaTb NPEeAnocbiKN KOHMANKTHBLIX CUTyauun u
cMsir4aTb KOHIVKTbI;

BNafeTb  pasnu4yHbIMM  crocobamy  OOWEeHNss U B3aNMOAENCTBUS,
apryMeHTMpOBaHHO BECTW AMAanor, YyMETb CMsAr4aTb KOHMKTHbIE CUTYaLNN;

pPa3BEPHYTO M JIOTMYHO M3naraTb CBOK TOYKY 3PEHNsi C MUCMONb30BaHNEM
SI3bIKOBbIX CPEACTB.

2) coBMeCTHasi OeATeNbHOCTb:



NOHMMaTb U MCMNOMb30BaTb MPEVMMYLLECTBA KOMAHOHON N MHAMBULYANbHOW
paboThl;

BblOMpaTb TEMATMKy W METOLbl COBMECTHbIX LENCTBUA C YY4ETOM OOLLMX
NHTEPECOB N BO3MOXXHOCTEN KaXXO0ro YneHa KONneKTuBa;

npvHMMaTb  LUENM  COBMECTHOW  AeATeNlbHOCTW, OpraHu3oBbiBaTb U
KOOPAMHNPOBaTb AENCTBUSE MO WX OOCTVDKEHWIO: COCTaBNsATb MNnaH OencTBun,
pacnpegensTb pon C YY4ETOM MHEHUIN Y4aCTHUKOB, O6CyxpaTb pe3ynbrathbl
COBMECTHOW paboThbl;

OLleHMBaTb Ka4eCTBO CBOEro BKfafa W KaXkAoro y4acTHNKA KOMaHbl B 0OLLMIA
pesynsTaTt No pa3padoTaHHbIM KPUTEPUSIM;

npegnaratb HOBble TMPOEKTbl, OUEHMBaTb WOEN C MO3ULUN  HOBU3HBDI,
OPUrMHANbHOCTMW, NPaKTUYECKON 3HAYUMOCTN;

OCYLLECTBNATb MO3WUTMBHOE CTpaTernyeckoe noBeOeHne B  pPasfiMyHbIX
cUTyaumsix, NPosiBNSiTb TBOPYECTBO U BOOOBPaXKeHWe, 6bITb MHULNATUBHbIM.

PerJ'IFITI/IBHbIe YHUBEpCallbHble y‘-le6HbIe ﬂeVICTBMFI

1) camoopraHnsaums:

CaMOCTOATENIbHO OCYLLECTBNSATbL MO3HABATENbHYIO AEATENbHOCTb, BbIABASATb
npo6nembl, CTaBuTb U (GopMynMpoBaTb COOGCTBEHHbIE 3a4a4n B 06pa3oBaTebHON
[EATENBbHOCTN N XXU3HEHHbIX CUTyaLUNsX;

CaMOCTOATENIbHO  COCTaBNATb  MNflaH  peLeHns npobnembl € Y4ETOM
NMEIOLLNXCHA PecypCcoB, COOCTBEHHbIX BOSMOXXHOCTEN U NPEeLnoYTEHUI;

AaBaTb OLIEHKY HOBbIM CUTyaUNsM;

pacLUMpATb PaMKKN y4ebHOro NpegMeTa Ha OCHOBE NINYHbIX MPEANOYTEHNI;

AenaTtb OCO3HaHHbIN BbIGOP, apryMeHTUpoBaThb ero, 6paTtb OTBETCTBEHHOCTb
3a peLleHue;

oLueHVBaTb NPUOBPETEHHDIN OMbIT;

CNoco6CTBOBaTb (POPMUPOBAHUIO U MPOSBAEHUIO LUMPOKOW 3pyanunn B
pasHbIX 06nacTsaX 3HaHW, MNOCTOSIHHO MOBbIWATbL CBOWM 0O6pas3oBaTesfibHbI 1
KYNbTYPHbIA YPOBEHb.

2) CaMOKOHTPOJb:

AaBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTUBbI B AEATENbHOCTb,
OLeHMBaTb COOTBETCTBME PE3YNLTATOB LIENSAM;

BNafeTb  HaBblkamMu  Mo3HaBaTeNlbHOM  pednekcunm Kak  OCO3HaHWs
COBepLUaeMbIX [OEACTBMA W MbIC/IUTENbHbIX MPOLECCOB, WX pPe3yfbTaToB U
OCHOBaHW, UCMNONb30BaTb MNPUEMBI pednekcun O OUEHKM cuTyauuu, Bbibopa
BEPHOr0 peLLEHNs;

OLIEHNBATb PUCKN 1 CBOEBPEMEHHO NPUHUMATb PEeLLEHUS MO UX CHUXKEHWIO;



npvHMMaTb MOTUBbI W apryMeHTbl OpYyrux npu aHanuse pesynstaTtosB
OEeATeNbHOCTN.

3) NpUHATNA ceba N Jpyrux:

npvHMMaThb cebsl, NMoOHMMasi CBOM HeJoOCTaTKN N JOCTONHCTBA;

npvHUMaTb MOTUBbI W apryMeHTbl Opyrux npu aHanuse pesynstaTosB
OEeATeNbHOCTY;

npu3HaesaTb CBOE NpaBo 1 Npaso APYrnx Ha oLnobKy;

pasBrBaTb CNOCOOHOCTb MOHMMATbL MUP C MO3ULMK APYroro Yenoseka.

NMPEAMETHDIE PE3YJIbTATbI

B npouecce wu3yyeHna kypca WHMOPMaTUKK YrybnéHHoro ypoBHS B 10
Knacce oby4arowmmmcs 6yayT AOCTUMHYTbI Cnegyowme NpeaMeTHble peaynsTaThl:

BNageHne npPeAcTaBfeHNsMN O pPonn MHpopMaumm N CBA3AHHBIX C HEW
npoueccoB B Mpupode, TeXHWKE W O0OLWecTBe, MNOHATUAMU «UH(OPMaLNS»,
«MHOPMALMOHHBIA MPOLECC», «CUCTEMA», «KOMMOHEHTbI CUCTEMBI», «CUCTEMHBbIIA
ahpekT», «MHPOPMaLMOHHAs CUCTEMA», «CUCTEMA YNPaBEHNS»;

BnageHne Metogamu noucka uHgopmaumm B cetun VIHTepHeT, ymeHue
KPUTUYECKM OLEeHNBaTb MHOPMaLMIO, NONYYEHHYIO U3 CeTU VIHTEepPHET;

YMEHME  XapaKTepu3oBaTb OonbluMe AaHHble, NPUBOAUTL  MPUMEPDI
UCTOYHUKOB  UX  MOJSlydeHUA 1M HarnpaefeHUs  UCMONb3OBaHWs, YMeHue
KnaccuuumpoBaTtb OCHOBHble 3afadyM aHanu3a [AaHHbIX (NPOrHoO3npoBaHueE,
Knaccudunkaums, KnacTtepusauus, aHanus OTKJIOHEHWN), NoOHMMaTb
nocnegoBaTesibHOCTb pPeLleHnst 3afa4 aHanusa gaHHbIX: C60p NepBUYHbIX AaHHbIX,
O4MCTKA W OUEHKa KayecTBa [AaHHbIX, BblIOGOP W/WAM MOCTPOEHUE MOAENM,
npeobpasoBaHne AaHHbIX, BU3yann3auns AaHHbIX, UHTepnpeTaums pesynsraTos;

MOHMMaHME OCHOBHbIX MPUHLMMOB YCTPOMCTBA U  (PYHKUMOHMPOBAHUS
COBPEMEHHbIX CTauMOHapPHbIX U MOBGWSIbHLIX KOMMbIOTEPOB, TEHAEHUNA Pa3BUTUSA
KOMIMbIOTEPHbIX TEXHONOIMIA;

BNageHne Haeblkamu paboTbl C OMNEepauMoOHHbIMK CUCTEMaMN, OCHOBHbLIMU
BUOgaMu nporpaMmMHoro obecneveHnst ons peweHns y4ebHblx 3agay no BbIbpaHHOMN
cneuyanusauun;

Hann4ne NPELCTaBNEHNA O KOMMbIOTEPHbIX CETSAX N X PON B COBPEMEHHOM
Mupe, 0 6a30BbIX NPUHUMNAX opraHn3aumm n QYHKLUMOHNPOBaHUS KOMIMbIOTEPHbIX
ceTen, 06 obwmx  npuHUMnax  paspaboTku N (PYHKUMOHUPOBAHNSA
NHTEPHET-NPUNOXKEHUIA;

NOHUMaHWe yrpo3 NHPOPMaLMOHHON 6€30MacHOCTU, UCMONb30BaHNE METOL0B
N CPencTB MPOTUBOLENCTBUA STUM Yyrpo3am, cobniopgeHne mep 6e30MnacHoCTy,
NpPeLoTBpaLLaloWLnX HE3AaKOHHOE pacrnpoOCTpaHEHNe MePCOHaNbHbIX OAaHHbIX,
cobniogeHne TpeboBaHW TEXHUKM 6e30MacHOCTU U TUrMeHbl npu paboTte C



KOMNblOTEPaM 1 APYrMMU KOMMOHEHTaMN LUGPOBOro OKPY>XXEHUSA, NMOHUMaHue
NpPaBOBbIX OCHOB NUCMNONb30BaHMS KOMMbIOTEPHbIX MPorpamMm, 6a3 AaHHbIX 1 paboTbl
B ceTn VIHTepHeT;

NMOHUMaHNE OCHOBHbIX MPUHUUMNOB ANCKPETU3auunm pasfnyHbIX  BUOOB
nHpopMauuy, ymMeHne onpemendTtb  WHPOPMALMOHHBLIA  OOBEM  TEKCTOBbIX,
rpacdundecknx M 3BYKOBbIX OAHHbIX MPW 3afaHHbIX MapameTpax AUCKPeTU3auuu,
YMeHMe onpenensitb CPEAHIO CKOPOCTb NepenaYvn AaHHbIX, OLeHMBaTb U3MEHEHNE
BpeMeHN nepegadn rnpu N3MeHeHUN WHQPOPMaUMOHHOro O6bEMa [daHHbIX W
XapaKTepUCTUK KaHana cBsa3u;

YMEHMe MCnonb3oBaTbh NpW peLlleHnn 3agady CBOWCTBA MO3ULUOHHOW 3anucu
4yncen, anropytMa NocTPOEHUA 3anucy Ymcna B NO3MLMOHHOW CUCTEME CHUCIIEHUS
C 3afaHHbIM OCHOBaHMEM W MOCTPOEHUSA 4Yucna No CTPOKe, coepxkallen 3anncb
3TOro 4ymcna B NO3NLNOHHON CUCTEME CHUCIIEHNA C 3afaHHbIM OCHOBAHNEM, YMEHNE
BbIMONHATbL apudMeTNYECKIME onepauun B MO3ULNOHHBIX CUCTEMAxX CHUCIIEHWS;

YMEHME BbINOMHATL NpPeobpa3oBaHns NOMMYECKUX BblpaXkeHu, NCMOSb3ys
3aKOHbl anrebpbl NOMMKW, YMEHWe CTPOUTb JIOTMYECKOE BbIpaXKEHME B
ON3BIOHKTUBHOMW M KOHBIOHKTUBHOW HOpMasbHbIX (hopmMax no 3agaHHon Tabnuue
WCTUHHOCTW, uccnepoBaTtb 06nacTb UCTUHHOCTU BbICKa3blBaHUSA, copeprkallero
nepeMeHHble, peLlaTb HECIOXKHbIE JIOMMYeCKne ypaBHEHNS U CUCTEMbI YPaBHEHWN;

noHMMaHme 6a30BbiX anropuTMoOB 0O6pPabOTKM YUCMOBOW U TEKCTOBOM
NHpopMauun (3anucb 4mucen B MNOSMUMOHHOW CUCTEME CHUUCNEHUS, HaxoXpeHue
BCEX MPOCTbIX YnCen B 3aaHHOM fuanasoHe, 06paboTka MHOropaspsaHbIX LesblX
yncen, aHanu3 CUMBOJbHbIX CTPOK M ApYrnx), anroputMoB MOMCKa N COPTUPOBKN,
YMEHVE OrpefensTb C/IOXHOCTb WU3y4aeMbiXx B Kypce 6a3oBbiX anropuTtMoB
(cymmmupoBaHne 9neMeHTOB MaccuBa, COPTUPOBKA MaccumBa, nepebopHble
anropuTMbl, OBOWYHbIA MOWUCK) N NPUBOOUTL MPUMEPbI HECKONbKMUX anropuTMOB
PasHOWN CNOXXHOCTY AN PELLEHNA OOHOW 3a0a4u;

BNageHne YyHuBepCalbHbIM $3bIKOM MPOrpaMMUPOBaHNSA BbICOKOrO YPOBHS
(Python, Java, C++, C#), npeactaBneHnsaMmn 0 6a30BbIX TUMax AAaHHbIX U CTPYKTypax
AaHHbIX, YMEHME MCMNOSIb30BaTb OCHOBHbIE YNPaBASIOLME KOHCTPYKUUW, YMEHue
OCYLLECTBNATbL aHann3 npPensioXXeHHON nporpamMMbl: onpefensTb pes3ynsrathbl
paboTbl NporpamMmbl NpU 3afaHHbIX MCXOAHbIX AaHHbIX, ONpenensTb, NP Kakux
NCXOOHbIX [OAHHbIX BO3MOXXHO MOMyYeHWe YyKa3aHHbIX pPe3ynbTaTtoB, BbISABAATb
JaHHble, KOTOpble MOryT npuvBeCTM K owubke B paboTe nporpammbl,
hopmynupoBaTb NPeaSIoXKEHUS NO YAy4LLIEHNIO NPOrPaMMHOro KO4a;

YyMeHne co3fgaBaTb  CTPYKTYPUPOBAHHbIE  TEKCTOBble  OOKYMEHTbl U
AEMOHCTPaUNOHHbIE MaTepuanbl C UCMONb30BaHNEM BO3SMOXHOCTEN COBPEMEHHbIX
NpPOorpamMMHbIX CPEACTB U 06/1a4HbIX CEPBUCOB;

YMEHMNe UCMNoSb30BaTb 3NEKTPOHHbIE Tabnuubl ONA aHannaa, NpeacTaBeHns n
06pabOoTKN OaHHbIX (BKIOYasi BbIYMCNEHNE CYMMbl, CPegHero apugmeTnyeckoro,



Hanbonbllero U HaUMEHbLUEro 3HayeHW, pelleHne YpaBHEHU, BbIGOP
ONTUMaNIbHOrO  pelleHnsi, nogbop  NUHUM  TpeHda, peweHve  3agad
NPOrHO31POBaHNS).

B npouecce unsydeHns kKypca WHPoOpMaTUKKN yriybnéHHoro yposHA B 117
Knacce oby4varowmmmcsa 6yayT AOCTUHYThI criegyowme NpeamMeTHble pesynbraThl:

YMEHME CTPOUTb HepaBHOMEPHbIE KOAbl, [oryckawwme OofgHO3HA4YHOe
AEeKoaMpoBaHMe CcoobLeHnn (NMpedrKCHblE KoApl), WUCNONb3oBaTb MpPOCTeNLNE
KOAbl, KOTOPbIE MO3BOMSAOT OOHAPYXMBaTb M MUCNPaBNATb OWNOKM Npu nepegaye
OaHHbIX, CTPOWUTb Kopf, obecrneynBaroni HaUMEHbLUYD BO3MOXHYIO CPELHIO0
OJIMHY COOBLLEHMS NPU 3BECTHOWN YacTOTE CUMBOJSIOB, MOSACHATL MPUHLMMNbLI PaboThbl
NPOCTbIX ANFOPUTMOB CXKaTWsS OAHHbIX;

YMEHME pellaTb anroputMmnyeckne 3afadn, CBA3aHHble C aHaM3oM rpados
(3amaymn NOCTPOEHNA ONTUMAaNbHOIrO NyTU MEXAY BepwnHamMmu rpada, onpeaeneHus
KONMMYeCcTBa  PasfMyHbIX  MNyTEN  Mexay BeplmHamyn  OpPUEHTMPOBAHHOIO
auuknmyeckoro rpacda), yMeHue WCnonb30BaTb [AepeBbs MNpu aHanmse wu
NMOCTPOEHUN KOAOB W ANSA MpeacTaBneHns apuMeTUHeCKuX BbIpadKeHUn, npwu
peweHnn 3agady noucka Wu COPTUPOBKW, YMEHWE CTPOUTb LEepPeBO Wrpbl Mo
3agaHHoOMy anroputmy, paspabdaTtbiBaTb 1 O60CHOBbLIBATL BbIUIPLILLHYIO CTpaTerno
Urpbl;

yMeHne paspabaTbiBaTb W peann3oBbiBaTb B Buge nporpamm 6a3oBble
anropuTMbl, YMEHMEe WCMNONb3oBaTb B MNporpamMmMax AaHHble pasfnyHbiX TUMOB C
Y4ETOM OrpaHUYeHnin Ha [uanasoH WX BO3MOXXHbIX 3HA4YeHUW, NPUMEHATb Npu
peleHnn 3agady CTPYKTYPbl OaHHbIX (CANCKKU, cnoBapwu, CTEKW, odepean, AepeBbs),
ncnonb3oBaTb 6aso0Bble ornepaunn CO CTPYKTypaMn [aHHbIX, MPUMEHSTb
CTaHOapTHble N COBCTBEHHbIE NOAMPOrpaMmmMbl A 06paboTKU YNCIOBbIX AAHHbBIX Y
CUMBOJIbHbIX CTPOK, WCMonb3oBaTb MNpu pa3paboTke nporpamm 6ubnnoTekun
nognporpamMmMm, 3Hatb PyHKLMOHaNbHbIE BO3MOXXHOCTU NHCTPYMEHTasbHbIX CPEACTB
cpenbl pa3paboTkn, YMEHNe UCnonb3oBaTbh CPeacTBa OTNagku nporpamm B cpege
nporpaMMnpoBaHnsi, YyMeHne AOKYMEHTUPOBATL NPOrpamMmbl;

YMeHne co3faBaTb BEO-CTpaHULbI;

BNageHne OCHOBHbIMM CBefeHnsMn O 6asax [aHHbIX, WX CTPYKType,
CpencTBax co3gaHns M paboTbl C HUMW, YMEHWE WCMonb30BaTb TabnuyHble
(pensumoHHble) 6a3bl AaHHbIX (COCTaBNATb 3anpocbl B 6a3ax AaHHbIX, BbINOAHATb
COPTUPOBKY W MOUCK 3anucenn B 6a3e OaHHbIX, HAMoNMHATb pa3paboTaHHyto 6a3sy
AAaHHbIX) U CNPaBOYHblE CUCTEMBI;

YMEHMe MCMonb30BaTb KOMMbIOTEPHO-MaTemMaTn4eckme Mogenu ans aHannsa
06BEKTOB 1 NPOLECCOB: (POpMyNPOBaTh Lieflb MOAENNPOBaHNS, BbIMOMHATL aHaIN3
pe3ynbTaTtoB, MOMIYYEHHbIX B XO4e MOLENUPOBaHWSA, OLEHMBaTb COOTBETCTBUE
MOZEeNN MopgenMpyemMomMy OOBLEKTY WM Mpoueccy, NPeAacTaBnAaTb pesynbraThbl
MOAENMPOBaHUA B HarNsgHOM BUAE;



YMEHNe OpraHuM3oBbiBaTb JINYHOE WHMOPMALUNOHHOE MNPOCTPAHCTBO C
NCMNONMb30OBAHNEM PAa3fIMYHbIX CPEACTB UMMPPOBbLIX TEXHOMOMMN, MNOHUMaHWe
BO3MOXXHOCTEN LMGPPOBbIX CEPBUCOB OCYQAPCTBEHHbLIX YCAYyr, LMEPPOBbIX
obpasoBaTefbHbIX CEPBUCOB;

NMOHUMAHNE OCHOBHbIX MPUHUMMNOB PaboTbl, BO3SMOXHOCTEN M OrpaHNyYyeHns
NPUMEHEHNA TEXHONOMMIA WCKYCCTBEHHOIO MHTENNeKTa B pPasnu4yHbiX 061acTsX,
HanMyne npencTaBneHni O Kpyre pelwaembix 3aga4 MawWHHOMO  OBy4eHus
(pacnosHaBaHus, Knaccudgukauum n NpPOrHO3MPOBaHUA) Hann4ue npencTaBieHnn
06 NCMNONb30BaHUN NHPOPMaLNOHHbIX TEXHONOrNin B PasNNYHbIX
npodeccnoHanbHbIX chepax.



TEMATUYECKOE NMNJIAHUPOBAHUE
10 KJIACC

HaunmeHoBaHne
pasaenoB N TEM

nporpammbl Beero

Paspgen 1. Ludposas rpaMoTHOCTb

KomnbtoTep -
11 YHUBepcasnbHoe 6
' YCTPOWNCTBO
06paboTKN AaHHbIX
192 lMporpammHoe 6
obecreyeHune
1.3 KoMnbloTepHble ceTu S
14 WNHdopmaunoHHas 8
’ 6e30MacHOCTb
WToro no paspgeny 25

KonnyecTtBo yacos

KOHTpObHbIE
paboThbl

Paspen 2. TeopeTnyeckne oCHOBbI NHOPMATUKN

Mpenctaenenne

2.1 NHopmaLun B 20
KOMMblOTEPE

59 OcHoBbl anrebpbl 14
NOrNKN

53 KomnbloTepHas 8

apudmeTmka

lNpakTunyeckue
paboTbl

2

2

ONEKTPOHHbIE (UNdpoBbIe)
obpasoBaresibHble pecypchl



WToro no pasneny 42

Pasgen 3. Anroputmbl 1 nporpamMmmMmmpoBaHne

3.1 BeepneHve B 16
nporpaMmmunpoBaHve

3.0 BcnomorartenbHble 9
anropuTMbl

3.3 YucneHHble MeTofbl 5
AnropuTtmsl

3.4 06paboTKM 5
CUMBOJIbHbIX AaHHbIX
AnropuTmbl

3.5 06paboTKu 11
MacCcuBOB

WToro no pasneny 46

Paspgen 4. NIHdopMauyOHHbIE TEXHONOMNK

O6paboTka
4.1 TEKCTOBbIX 6
[IOKYMEHTOB
4.2 AHann3 gaHHbIX 8
WToro no pasneny 14

Paspen 5. lNoBTopeHne

O606LeHne n 9
cucTemaTusauus

5.1

0.5

3.5

2.5



NToro 9

PesepBHoe Bpems 0

OBLLIEE KOJIMYECTBO
YACOB MO MNMPOIrPAMME 136 6 225



11 KINACC

HaunmeHoBaHne KonnyecTtBo 4Yacos

pasfgenos n TemM KOHTpOﬂbeIe
Bcero

nporpamMmbl paboThl

Pasgen 1. TeopeTnyeckne oCHoBbI MHPOPMATUKIN
WNHpopmauns n

1.1 NHpopMaLIMOHHbIE 10
npoLecchl
1.2 MopenunpoBaHune 9 1
WToro no paspgeny 19

Pasgen 2. Anroputmbl 1 NporpammMmpoBaHne
DNEeMEHTbI Teopumn

2.1 6
anropuTMoB

5o Anroputmbl 1 o9 y
CTPYKTYpPbl AaHHbIX
OcHoBbI

53 OOBEKTHO-OPUEHTUPO 17 y
BaHHOIo
nporpamMmMmMpoBaHus

WToro no pasneny 52

Pasgen 3. NHdopMaunOHHbIE TEXHONOMNK
KoMnboTEPHO-MaTEM
3.1 aTn4eckoe 8
MOAEenNMpoBaHune

MNpakTnyeckue
paboThl

2.5

10

4.5

ONEeKTPOHHbIE (LN POBbLIE)
obpaszoBaresibHble pecypchbl



3.2 Basbl gaHHbIX

3.3 Beb6-canThl
KomnbloTepHas

3.4
rpaduka

3.5 3D-mogennpoBaHue

WToro no pasgeny

Paspen 4. NopgrotoBka K EMN9
4.1 PeweHne 3apa4 EMNS

WNtoro

PesepBHoe Bpems

OBLUEE KOJINHECTBO
YACOB M0 NMPOIrPAMME

11
15

51

14
14

136

3.5

36.5






NMOYPOYHOE MJAHUPOBAHUE

10 KJIACC
KonnyecTtBo 4yacoB
No
T
n/ emMa ypoka Beero KOHTpOnbHbIE
n paboTbl

TpeboBaHUS TEXHUKN
6e30nacHOCTU U
rMrueHsl npu paboTe ¢
KOMMbOTEPaMIN 1
APYrMN KOMIMOHEHTaMM
LUNPOBOro OKPY>KEHS

MpuHUMNbI paboTbl
KOMMbIOTEPOB U 1
KOMMbIOTEPHbIX CUCTEM

O6MeH gaHHbIMK C
MOMOLLbIO LLINH.
KoHTponnepbl BHELLHMX
YCTPOWCTB
ABTOMaTU4YeCKoe
BbINONHEHWE
nporpamMmbl
npoLeccopomM

MNpakTnyeckne
paboTbl

Hata
N3yYeHus

ONEeKTPOHHbIE
undpoBble
obpaszoBaTesibHble

pecypchbl



10

OnepaTtuBHas,
NOCTOSIHHAA n
[ONroBpeEMeEHHas
namsaTb. KOHTponnepobl
BHELUHUX YCTPOWNCTB.
Mpamon gocTyn K
namsaTu
CoBpeMeHHble
KOMMbIOTEPHbIE
TEXHONOrnn

[MporpammHoe
obecreyeHne
KOMMbIOTEPOB,
KOMMbIOTEPHbIX CUCTEM
N MOBUNBbHBIX YCTPOUCTB

CunctemHoe
nporpamMmmMmHoe
obecneyeHue.
OnepaunoHHble
CUCTEMBbI

YTnnutbl. Opansepbl
YCTPOWCTB.
MapannensHoe
nporpamMMnpoBaHne

WNHcTannaums n
AenHcTannaums
NPOrpaMMHoOro
obecnevyeHuns



11

12

13

14

15

16

dainnosble CUCTEMDI.
MpUHUMNbI pa3mMeLLeHmns
N UMeHoBaHus hannos B
O0NroBpPEMEHHON
namaTtn. LLlabnoHbl ans
onucaHus rpynn annos

3akoHoOaTeNbCTBO
Poccuinckon ®epepaummn
B obnactu
nporpaMMHoro
obecneYvyeHunst n gaHHbIX

MprHUMNBLI NOCTPOEHUS
1 annapaTHble
KOMMOHEHTb!
KOMMbIOTEPHbIX CETEN.
CeTeBble NPOTOKONbI

CeTb VIHTepHeT

Pa3pneneHune IP-cetn Ha
NOACETN C MOMOLLIbIO
MacoOK NofAceTen

CeTeBoe
agMVHUCTPUpPOBaHne



17

18

19

20

21

22

23

24

Buabl pestensHocTn B
cetn IHTepHeT.
Cepsucbl IHTepHeTa.
locynapCTBEHHbIE
3NIEKTPOHHbIE CEPBUCHI 1
ycnyru
NHdopmaunoHHas
6e30nacHoOCTb

BpenoHocHble
nporpamMmmMHoe
obecne4vyeHne n MetTofbl
60pbObLI C HAM

[MpakTnyeckasa paboTta
no Teme "AHTUBMPYCHbIE
nporpammbl"

Opranusaums nM4Horo
apxusa nHgopmaumun.
PesepBHoe
KonuMpoBaHue.
MaponbHas 3awuTa
apxuBa

LLInppoBaHmne gaHHbIX

Anroputm WM poBaHus
RSA. CteraHorpadus

[MpakTnyeckasa paboTta
no Teme "LLUncgpposaHue
AaHHbIX"



25

26

27

28

KIMP Undposas
rPamMoOTHOCTb

NHdpopmauna, naHHble n
3HaHus.
NHdopmaunoHHble
npoLecchbl B Npupoae,
TEXHUKE N obLLEeCcTBE
HenpepbiBHbIE 1
ANCKPETHbIE BENNYNHbBI U
curHanbi.
HeobxogumocTb
ANCKpeTU3aumnm
NHopmauuu,
npegHasHa4YeHHom ons
XpaHeHus, nepegaymn u
06paboTKN B UNPPOBbIX
cuctemax

[lBonyHoe KognpoBaHue.
PaBHOMepHbIe 1
HepaBHOMEpPHbIe KOAbI.
LekoguposaHue
COOOLLEHNI,
3anncaHHbIX C NOMOLLbIO
HepaBHOMEpPHbIX KOLOB



29

30

31

32

33

34

Ycnosune ®aHo.
MocTpoeHmne
OAHO3HA4YHO
OEKOANPYEMbBIX KOOOB C
nomoLubto gepesa. pad
An. A. MapkoBa
EovHnubl namepeHnsa
Konu4yecTtsa
nHopmMauun.
AndaBnTHbIN Nogxon K
OLEeHKe KonnyecTaa
nHpopmauumn

Cunctembl cHncneHns

[Mepesog vncen n3
O[HOW CUCTEMbI
CYNCNEHNS B OPYryHO

[lBon4yHas,
BOCbMeEpUYHas n
LecTHaguaTepuyHas
CUCTEMbI CHUCNEHNA,
CBSAA3b MEXAY HUMI

[BounyHas,
BOCbMepPMYHasa n
LecTHaguarepuyHas
CUCTEMBbI CHUCTIEHUS,
CBAA3b MEXAY HUMI



35

36

37

38
39

40

41

42

[BounyHas,
BOCbMeEpUYHas n
LecTHaguarTepuyHas
CUCTEMbI CHUCEHNS,
CBSI3b MeXay HUMI

ApundmeTtunyeckue
onepauun B

MO3NUNOHHbLIX CUCTEMax

cHncneHuns

Tpoun4dHas
ypaBHOBELLEHHAsA
cucTtema CHUCNeHus

[BONYHO-gecaTu4Has
c/CTeMa CYUCNIEHNS

KogupoBaHue TEKCTOB

PactpoBoe
KoAMpoBaHue
N306parkeHnn

[MpakTnyeckasa paboTa
no Teme
"[nckpetTnsauyms
rpacunyeckon
NHopmaumnn®

LiBeToBbIE MOZENWN.
BekTopHoe

kogupoBaHune. dopmaTbl
dannos. TpéxmepHas



43

44

45

46

47

rpadvka. pakTanbHas
rpaduka

KoguposaHue 3ByKa.
OugeHka
NHOPMaLVOHHOIO
06bEMa 3BYKOBbIX
OaHHbIX NPY 3aJaHHbIX
YacToTe OUCKpeTnsaunn
N paspsagHoCTn
KOOVPOBaHUSA

MNpakTnyeckasa paboTta
no Teme
"[nckpeTnsaumsa
3BYKOBOW UHopmaymmn'

KTIP lMNpepgcTtaeneHne
nHpopmauum B
KOMMblOTEPE
OcHoBbl anrebpbl
NOrVKK

Jlornyeckune onepaumn.
Tabnuubl UICTUHHOCTN



48

49

50

51

52

53

Jlornyeckune
Bblpa>keHus1.
Jlornyeckne ToxxgecTaa.
[okasaTtenbcTBo
NOrnN4YeCKnxX TOXXAECTB C
nomMoLbo Tabnuy
NCTUHHOCTW

[NMpakTnyeckasa paboTta
no Teme «[locTpoeHne n
aHanna Tabnui
NCTUHHOCTM B
TabN4YHOM
npoLeccope»

Jlorndeckune onepaunn n
onepaunn Hag,
MHO>XecTBaMu
Jlornyeckune onepaunn un
onepaunn Hag,
MHOXXecTBaMu

3aKOoHbI anrebpbl
NOrNKN. OKBMBANEHTHbIE
npeobpasoBaHnA
NOrNYECKNX BbIPaXKEHUI

Jlornyeckune ypasHeHuUs
N CUCTEMbI yPaBHEHWIA



54

55

56

57

Jlornyeckune pyHKLNN.
3aBnNCMMOCTb
KONMyecTBa BO3MOXKHbIX
NOrNYeCcKNX PyHKLUMIA OT
KONMM4ecTBa aprymMeHTOB.
[MonHble cucTemsl
NOrNYecKnxX PyHKLUMNIA

KaHoHun4eckune opmsl
NOMNYECKNX BbIPaXKEHUI.
CoBepLueHHble
AN3BIOHKTUBHbIE N
KOHBIOHKT/BHbIE
HOpMaribHble POpPMblI,
anropuTMbl NX
NOCTPOEHNA Mo Tabnuue
NCTUHHOCTU

Jlornyeckue anemMeHTbl B
coCTaBe KOoMMbloTepa

Tpurrep. Cymmarop.
MHoropaspsigHbIn
cymmaTop



58

59

60

61

MocTpoeHne cxem Ha
NIOrNYECKUX 3NEMEHTAX.
3anncb Norm4ecKoro
BbIpa>XeHUs no
JIOrNYECKON CXeme

Mukpocxembl 1
TEXHOMOrns NX
nponsBoacTea

MpepncTtaBneHne uenblx
yucen B NamsaTu
KOMMbloTepa.
OrpaHn4eHHOCTb
ananasoHa yucen npu
orpaHnyeHnmn
KoSindecTBa paspsiaos.
[MepenonHeHne
paspsigHOM CETKN
bes3HakoBble 1
3HaKOBble AaHHbIE.
3HaKoBbI 6UT.
[BONYHbLIN
OOMONHUTENBbHbIN KOf,
oTpuuaTenbHbIX Yucen



62

63

64

65

66

NobuToBble nornvyeckune
onepaunn. Jlornyeckunin,
apnMeTNYECKINIA
UMKINYECKUI COBUMA

LLiIncpposaHme c
NMOMOLLbIO MOBUTOBON
onepauun
«ncknoyatowee N»
Mpencrtasnenve n
XpaHeHne B NamsTu
KOMMblOTEPa
BELLECTBEHHbIX Yncen

BbinonHeHne onepaunin
C BELLECTBEHHbIMN
yycnamu, HakonaeHne
OLLINBOK npu
BbIYNCNEHNAX

[MpakTnyeckasa paboTta
no teme «M3yyeHne
nopaspsigHoOro
MaLLNHHOIo
npeacTaBneHns LenbixX n
BELLECTBEHHbIX Yncen»



67

68

69

70

71

72

73

74

KIP OcHoBbl anrebpbl
NOTUKN 1 KOMMbIOTEPHAs
apudpmeTrka

AHanns anroputTMoB

OT1anbl pelweHns 3agad
Ha KOMMblOTepe.
NHcTpymeHTanbHble
cpefncTea: TPaHCNAATop,
OTNafuuK,
NPOMUNNPOBLLMK
Cpena
NpPOorpaMMmnpoBaHnS.
Komnunaums n
NHTepnpeTaums
nporpamMm.
BupTyanbHble MalvHbI.
WNHTerpmnpoBaHHas
cpena pa3paboTKu
MeToapb! oTnagku
nporpamm

Tunbl NEpPeMEHHbIX B
A3blKe
nporpaMMnpoBaHuns

O6paboTka uenbix Yncen

O6paboTka
BELLECTBEHHbIX YMCEN



75

76

7

78

79

80

81

82

83

Cny4aiHble n
ncesnocnyyanHble
yucna

BeTtBneHus. CnoxHbie
ycnosust

Linknel ¢ ycnosmem

LInknbl no nepeMeHHoN.
B3anmosameHseMoCTb
pasnnyHbIX BUOOB
LMKNoB

O6paboTka
HaTypanbHbIX YMCen C
NCMONb30BaHNEM
LMKNOB

HaxoxxgeHne Bcex
NPOCTbIX YACEN B
3aJaHHOM ananas3oHe
MNpakTnyeckasa paboTta
no Teme «PeLleHne
3aga4y MeToaom
nepebopa»

NHBapuaHT umkna

LlokyMeHTMpoBaHne
nporpamm

O6paboTKka gaHHbIX,
XpaHsawmxcs B hannax

0.5



84

85

86

87

88

89

Pa3buneHne 3apga4ym Ha
nogsanayn
Vicnonb3oBaHne
CTaHgapTHOMN
OGnbNNoTEKN A3bIKAa
NporpaMmMmnpoBaHus.
lNogkntoyeHune
onénunoTek
noanporpamMm
CTOPOHHNX
npounssoguTenei

MognporpamMmmel
(Mpouenypbl 1 PyHKLMM)

Mognporpammel
(Npouenypbl 1 yHKLMK)

MNpakTnyeckasa paboTta
no teme "PaspaboTka
nognporpamm”

Pekypcus. PekypcusHble
06beKTbl (PpaKkTanbl).
PekypcuBHble
npouenypbl N PyHKUMN.
cnonb3oBaHne cteka
Ans opraHnsaumm
PEKYPCUBHbIX BbI30BOB



90

91

92
93

94

95

96

97

MpakTnyeckasa paboTa
no Teme "PekypcuBHble
nognporpamMmb!”

MoaynbHbIN NPUHUMN
NOCTPOEHNSA NPOrpaMmm

KNP Anroputmusauus

YucneHHble MeToabl

[MpakTnyeckaa paboTta
no Teme «4ncneHHoe
peLleHne ypaBHeHNn»

Vcnonb3oBaHue
ANCKpEeTM3aummn B
BbIYNCNTENbHbIX
3apgavax

[MpakTnyeckasa paboTta
no Teme
«[1pnbnm>xéHHoe
BblYUCNEHNE OSINH
KPUBbIX 1 NnoLagen

uryp»

[MpakTnyeckasa paboTa
no Teme «lonck
Makcnmyma (MUHUMYMa)

pyHKLUN»



98

99

100

101

O6paboTka CUMBOJbHbBIX
AaHHbIX. ANTrOpUTMBbI
06paboTKN CUMBOSbHbIX
CTPOK: NOACHET
KonmM4yecTBa NosiBNEHNN
CUMBONa B CTPOKE

AnropuntMbl 06paboTKu
CUMBOJIbHbIX CTPOK:
pas3buneHne CTPOKN Ha
cnosa rno npo6enbHbIM
cumBoOnam

AnroputMbl 06paboTKu
CUMBOJIbHbIX CTPOK:
NOWCK NOOCTPOKM
BHYTPW OAHHOW CTPOKN;
3amMeHa HangeHHoN
NOACTPOKN Ha Opyryto
CTPOKY

MNpakTnyeckasa paboTta
no teme "Ob6paboTKa
CTPOK C
NCNONb30BaHNEM
dyHKUMIN cTaHgapTHOM
OnbnNnoTeKkn A3bika
nporpamMmmMmmpoBaHuns”



102

103

104

105

106

leHepauus cnos B y
3agaHHOM andasunTte

MaccuBbl 1
nocnenoBaTenbHOCTY

yucen. MpakTnyeckas 1
paboTa no Teme

"3anonHeHne maccuea"

O606LLEHHbIE
XapaKTepUCTUKMn 1
mMaccusa

JInHenHbIn nonck

3ajaHHOro 3Ha4eHus B
Maccuie. [NpakTunyeckas
paboTa no Teme 1
"JIMHEeNHbIN NONCK

3a[]JaHHOro 3Ha4YeHuns B
maccuse"

[MpakTnyeckasa paboTta

no Teme "lNouck

MUHUMaNbHOIo y
(MakcumanbHoro)

3fleMeHTa B Y/COBOM

mMaccuse"

0.5

0.5



107

108

109

110

111

112

CopTtumpoBka

OLQHOMEPHOro MaccumBa.
[MpocTble meToap!

COPTUPOBKMN. y
[MpakTnyeckasa paboTta

no teme "lNpocTble

METOLbl COPTUPOBKN

mMaccuea"

CopTunpoBKa CnmstHeM.
BeicTpas copTnpoBka

Maccusa (anroputm

QuickSort). 1
[MpakTnyeckasa paboTta

no Teme "bBbicTpas

copTupoBka maccuea"

[BOVNYHbLIN MONCK B
OTCOPTUPOBAHHOM

maccuse. NpakTnyeckas 1
paboTa no Teme

" [1BONYHbIN Nonck"

[ByMepHbIe maccussbl y
(MaTpup)

Anroputmbl 06paboTKu y
MaTpuy,

PelueHve 3apay aHanmsa
OaHHbIX

0.5

0.5

0.5



113

114

115

116

117

118

119

KNP
MNporpammmpoBaHue

CpepncTeBa TEKCTOBOIO
npoueccopa

KomnbioTepHasa BEpCTKa
TekcTa

[MpakTnyeckasa paboTta
no teme "BépcTka
AOKYMEHTOB C
MaTeMaTn4eCKUMmn
dhopmynammn”

NHCTpyMeHTbI
peLeH3npoBaHns

[MpakTnyeckasa paboTta
no Teme
"MHoOrocTpaHuyHble
[OKYMEHTb!"

O6na4Hble cepBUChHl.
KonnekTtueHas pabota ¢
OOKYMEHTaMW.
MpakTnyeckasa paboTta
no teme "KonnektmeHas
paboTta ¢ JOKyMeHTammn"

0.5



120

121

122

123

124

125

AHann3 gaHHbIX.
Bonblune gaHHble

MalunHHoe oBy4eHune 1
AHanns3 gaHHbIX ¢

NMOMOLLIbIO 3M1EKTPOHHbIX 1
Tabnu

[MpakTnyeckasa paboTta
no teme "AHanus
AAHHbIX C MOMOLLbIO
3NEKTPOHHbIX Tabnuy"

[MocTpoeHmne rpagukos
dyHKUMR. MNpakTnyeckas
paboTta no Teme
"HarnsgHoe
npencraeneHne
pes3ynsLTaTtoB 1
CTaTUCTUYECKOMN
06paboTKN AaHHbIX B
BMAe guarpamMmm
cpencTeamMu pegakropa
3NEKTPOHHbIX Tabnuy"

JlvHnn TpeHpa.

MNpakTnyeckasa paboTta

no teme "lNog6op NuHUN 1
TpeHaa,

NporHosnposaHue”

0.5

0.5



126

127

128

129

130

131

132

Mon6op napameTpa.
MpakTnyeckasa paboTta

no teme "HmcneHHoe y
peLleHne ypaBHEHNIN C
nomoLLbo nogdopa

napametpa”

OnTumMmnsaums Kak nonck
HaUy4yLero peLeHns B
3aaHHbIX YCNOBUSIX.
[MpakTuyeckas paboTta y
rno Teme "PelleHne

3agay onTumMmn3aunmn c
NMOMOLLbIO 3NEKTPOHHbIX
Tabnuy"

MpomexyToyHas y
arTecTaums

[MoBTOpPEHME.

KoonpoBaHue 1
NHopMauunm

[MoBTOpPEHME.

Jlornyeckne oCHOBb! 1
KOMMblOTEpPa

[MoBTOpPEHME.

KomMnbtoTepHas 1
apugmeTrka

MoBTOpeHune. Kak y
YTPOEH KOMMbIOTEP

0.5

0.5



[MoBTOpPEHME.
133 [MporpammHoe
obecneyeHne

MoBTOpEHME.
KoMnbloTepPHbIE CETU

[MoBTOpEHMe.
135 Anroputmmnzaums v
nporpaMmMnpoBaHne

[MoBTOpEHME.
136  VHdopmaymoHHas
6e30nacHoCTb

OBLLUEE KOJINHECTBO
YACOB I1M0 NMPOIrPAMME

134

136 6 21.5



11 KJIACC

N KonnyecTtBo 4acos ONEeKTPOHHbIE
[¢]
= Hata undpoBble
n/  Tema ypoka KOHTpOsbHbIE lMpakTnyeckne PP
Bcero N3yyeHuns obpasoBaresibHble
n paboThl paboThl
pecypchbl

KonuyecTtBo nHopmauum 1

AnroputMbl CXXaTus y

AaHHbIX

Anroputm XadhdmaHa 1

lNpakTnyeckas pabéota no

Teme "Cxxatune AaHHbIX C y y

NOMOLLBIO anropuTMa

XappmaHa"

Anroputm LZW 1

ANropuTMbl CXXaTus

AaHHbIX C NOTEPSMN.

lNpakTnyeckasa pabota no y 0.5

Teme "Cxxatune AaHHbIX C )

noTepsiMn (anropuTMbl

JPEG, MP3)"

CkopocTb nepegayu y

NaHHbIX

MomexoycTon4ymeble Kogbl 1



10

11
12
13

14
15

16

17

MNpakTnyeckasa paboTa no
Teme
"omexoycTon4meble
koabl"

Cuctembl. KOMNOHEHTbI
CUCTEMBbI N UX
B3anMoOpOeNCcTBME.
CucTteMHbIn adhdekT.
YnpasneHune Kak
NH(OPMaLNOHHbIN
npouecc. ObpaTtHas
CBSA3b

Mopenu n
MOAENMpoBaHmne

padbl
PelwieHne 3agay ¢
nomoLbto rpados

Lepesbs
OcHoBbI TEOPUN UMP

lNpakTnyeckas pabéota no
Teme "[lounck
BbIUIPbILLHON cTpaTerum B
Urpe ¢ nosiHom
NHopmaumnen”

CpegcTtea
NCKYCCTBEHHOIO
NHTENneKTa



18

19

20

21

22
23

24

25

MNpakTnyeckasa paboTa no
Teme "Cpeactea
NCKYCCTBEHHOIO
nHTennekta"

KI1P TeopeTtunyeckue
OCHOBbI UH(OPMAaTUKK

dopmanmnzaumsa NoHATUA
anroputMma. MawwmHa
TblOpUHra Kak
YHMBEpcanbHas MOoAesb
BblYMCNEeHNA. Teanc
Yépua— TelopuHra

lMNpakTnyeckasa paboTa no
Teme "CocTaBneHue
NPOCTON NporpaMmmbl oS
MaLUnHbl TetopuHra"

MawwuHa lNocTta

HopmanbHbie anropudmbl
MapkoBa

AnropuTMunyeckin
HepaspeLUnMble 3aauun.
3apgaya ocTaHoBa.
HeBO3MOXHOCTb
aBTOMaTU4YECKOWN OTNagKu
nporpamm

Cno>XHOCTb BblYUCNEHNI



26

27

28

29

30

31

Mounck NpoCTbIX Yncen B
3aaHHOM OManasoHe C
MOMOLLIbIO anropuTma
«peLeTo dpatocteHa»

lNpakTnyeckas pabéota no
Teme "lMoncK NpocCTbIX
4yncen B 3agaHHOM
ananasoHe”

MHoropaspsgHble uesnble
yucna, 3agadun oJIMHHON
apumMeTNKn

lNpakTnyeckasa pabota no
Teme "Peannsaymsa
BbIYUCNEHNI C
MHOropaspsgHbIMin
yucnammn"

CnoBapwu (accoumaTuBHble
MacCUBbl, OTOBPaKEHNS).
Xaw-tabnuubl.
MNocTpoeHne
andaBUTHO-4aCTOTHOIO
cnoBapsi Anst 3a4aHHOro
TekcTa

MpakTnyeckas pabota no
Teme "lNocTpoeHne
andaBUTHO-4aCTOTHOIO
cnosaps Ans 3afaHHoro
TekcTa"



32

33

34

35

36

AHanns TekcTa Ha
€CTECTBEHHOM S3bIKe.
BblgeneHne
nocnegoBaTenbHOCTEN NO
wabnoHy. PerynspHble
BblpaXXeHns. HacTOTHbIN
aHanm3

MNpakTnyeckasa paboTa no
Teme "AHann3 TekcTa Ha
€CTECTBEHHOM A3blKe"

Ctekun. AHann3
NpPaBUIbHOCTN
CKOBOOYHOro BbipaXkeHns

Bbluncnenve
apuMeTN4EeCKoro
Bblpa>XeHus, 3anncaHHoro
B NOCTUMKCHON hopme

MNpakTnyeckasa paboTa no
Teme "BbluncneHune
apnudmMeTn4eckoro
Bblpa>KeHUS, 3anncaHHoro
B NocTdumkcHon hopme”



37

38

39

40

41

Ouepean. Vicnonb3osaHue
o4yepeau st BPEMEHHOro
XPaHeHNs AaHHbIX

lNpakTnyeckas pabota no
Teme "lcnonb3oBaHune
odvepegn”

Lepesbs. Peanusauus
Aepesa C NOMOLLbIO
CCbISTOYHbBIX CTPYKTYP.
[BOnYHbIE (BUHAPHbIE)
nepesbs. [locTpoeHne
Aepesa onsa 3agaHHoOro
apudmeTn4eckoro
Bblpa>keHus

lMNpakTnyeckasa paboTa no
Teme "lVlcnonb3oBaHue
AepeBbLEB AN
BblYNCNEHNS
apudmMeTn4ecKnx
Bblpa>keHnn"

PekypcuBHble anropuTMbl
obxofa gepesa.
Vicnonb3oBaHue cTeka u
oyepean gnsa obxoaa
aepesa



42

43

44

45

46

47

PekypcurBHble anropuTmbl
obxofa gepesa.
Vicnonb3oBaHue cTeka u
oyepean gnsa obxoaa
aepesa

AnropuTtMmbl Ha rpadax.
MNocTpoeHne
MVUHMaSIbHOrO OCTOBHOIO
Aepesa B3BELLEHHOMo
CBSA3HOIO
HEOPUEHTNPOBAHHOIO

rpada

O6xop rpada B rnyouHy.
O6xop rpada B LUNPUHY

KonuyecTBo pasnmnyHbIX
nyTen Mexxay BepLunHamm
OPUEHTUPOBAHHOIO
aumknn4eckoro rpacda

Anroputm [JenkcTpebl.

MNpakTnyeckasa paboTa no
Teme "Bbluncnenne gnvHbl
KpaT4aniwero Nyt Mmexany
BepLnHamu rpada
(anroputm Oenkctpsbl)"



48

49

50

51

52

Anroputm
dnonga—Yopwanna
3apgayn, peliaemble C
NMOMOLLIbIO
ANHaMNYEeCKOro
nporpamMMmnpoBaHus:
BblYMCNEHNe
PEKYPCUBHbIX (DYHKLMI

MpakTnyeckas pabota no
Teme "Bblamcnenmne
PEKYPCUBHbIX (PYHKLNIA C
MOMOLLIbIO
AONHAMNYECKOro
nporpamMmmMmmpoBaHmns"

3agayn, peliaemble C
NMOMOLLIbIO
ANHAMUNYECKOIro
nporpamMMmnpoBaHus:
NnoACHET KonnyecTaa
BapuaHToB

lMNpakTnyeckasa paboTa no
Teme "[loacyér
KONMM4yecTBa BapnaHToB C
NMOMOLLIbIO
ANHAMNYECKOro
nporpamMmmMmmpoBaHuns"



53

54

55

56

57

58

59

3apayn, pelaemble C
NMOMOLL|bIO
ANHaAMNYECKOro
nporpaMMnpoBaHIS:
3apa4n onTUMM3aLnu

KIP Anroputmbl
CTPYKTYPbl AaHHbIX

MoHaTne o napagurmax
NporpaMMmnpoBaHuS.
O630p A3bIKOB
nporpaMMnpoBaHuns

lNoHsaTne 06
OOBLEKTHO-OPUEHTUPOBAH
HOM NpPOrpaMMNpPoBaHnUK

O61BbeKTbl 1 Knacchl.
CsoiictBa 1 MeToapl
0OBbEKTOB

O6BbEKTHO-OPUEHTNPOBAH
HbI aHaNn3

lMNpakTnyeckasa paboTa no
Teme "lVlcnonb3oBaHue
FOTOBbIX KNAcCOB B
nporpamme"



60

61

62

63

64

65

66

PaspaboTka nporpaMmm Ha
OCHOBe
O6BbEKTHO-OPUEHTMPOBAH
HOro nogxoaa

lNpakTnyeckas pabota
"Pa3paboTka npocTou
nporpammbl ¢
NCNONb30BaHNEM
knaccos"

WNHkancynauus.
MNpakTnyeckasa paboTa no
Teme "PaspaboTka
Knacca, UCnosb3YoLero
NHKancynaumo"

HacnepoBaHue.
MNonumopdguam

MNpakTnyeckasa paboTa no
Teme "PaspaboTtka
nepapxmmn Knaccos"
Cpegpb! 6biCcTpON
pas3paboTKu nporpamm.
MpoekTupoBaHne
UHTepdenca
nonb3oBaTerns
lMNpoekTnpoBaHne

NHTepdenca
nonb3oBarens

0.5



67

68

69

70

71

72

Vcnonb3oBaHWe rotoBbIX
ynpaBnsemMbIX 31IEMEHTOB
A1 NOCTPOEHMS
NHTepdenca

lNpakTnyeckas pabota no
Teme "PaspaboTka
nporpammbl ¢
rpacdunyecknm
nHTepencom"

M3y4eHne BTOPOro s3blka
nporpamMmMnpoBaHus

M3y4eHne BTOpOro s3blka
nporpaMMnpoBaHus

KNP
O6bEKTHO-OPNEHTUPOBAH
HOEe nNporpamMMmnpoBaHne
STanbl
KOMMbIOTEPHO-MaTeMaTmy
€CKOro MogennpoBaHus



73

74

75

76

77

nckpeTtnsaums npu
MaTeMaTM4YEeCKOM
MOAENMPOBaHUN
HenpepbIBHbIX
NpPOLEeCCOB.
MogennposaHue
OBVDKEHUS

lNpakTnyeckas pabéota no
Teme "MopgenupoBaHue
OBUXeHNs"

MopenuposaHue
ONONOrN4YeCcKnX CUCTEM.
MpakTnyeckas pabota no
Teme "MopgenuposaHue
Ononorn4ecknx cunctem"

MaTemaTtnyeckne mogenm
B 9KOHOMUKE.
BbluncnutenbHble
9KCMNEPUMEHTLI C
Mopaensmm

BeposaTHOCTHbIE Mogenu.
lNpakTnyeckasa paboTa no
Teme "IMnTaunmoHHoe
MOLEenNnpoBaHne ¢
NOMOLLbIO MeToAa
MoHTe-Kapno"

0.5

0.5



78

79

80

81

82

83

84

KomnbloTepHoe
MOAENMpoBaHne CUCTEM
ynpaBneHuns

O6paboTka pesynsTaToB
9KCNepPUMEHTA

TabnuyHble
(pensiumoHHbIe) 6a3bl
AaHHbIX

Mownck, copTrpoBKa u
unsTpauns AaHHbIX.
3anpocsbl Ha BbIGOPKY
AaHHbIX. 3anpochbl €
napameTpamu.
Bbluncnsaemble nons B
3anpocax

MNpakTnyeckasa paboTa no
Teme "PaboTta c rotoBoun
6a301 gaHHbIX"

MHorotabnunyHble 6a3bl
AaHHbIX. Tvnbl cBA3en
Mexay Tabnuuamu.
BHeLHW Kntou.
LlenocTHOCTb 6a3bl
JaHHbIX

MNpakTnyeckasa paboTa no
Teme "PaspaboTka



85

86

87

88

89

90
91

92

93

MHorotabnu4Hown 6asbl
AaHHbIX"

3anpocsbl K
MHOroTabnM4yHbiM 6a3am
JAHHbIX

MpakTnyeckas pabota no
Teme "3anpochbl K
MHorotabnu4Hon 6ase
AaHHbIX"

FA3bIK ynpaBneHust
AaHHbIMK SQL

lNpakTnyeckasa paboTa no
Teme "YnpasneHue
AaHHbIMU C MOMOLLbIO
Aa3bika SQL"

HepensuunoHHble 6a3bi
[aHHbIX. IKCMNepTHble
CUCTEMDI

KIP Ba3sbl gaHHbIX
VIHTepHET-NpUNoXeHns

MoHATHe o cepBepHOn 1
KMEHTCKOWN YacTsaX
caunTa. TexHonorus
«KJINEHT — cepBep», eé
OOCTOVHCTBA U
HegoCTaTKu

OcHoBbl a3blka HTML



94

95
96

97

98

99

100

101

102

MNpakTnyeckasa paboTa no
Teme "CospaHune
TEKCTOBOW
Be6-cTpaHuubl”

OcHoBbI a3blka HTML
OcHoBbl a3blka HTML

MNpakTnyeckasa paboTa no
Teme "CospaHue
Be6-CTpaHuLbl,
BKIHOHatOLLIEN
MyNbTUMEONAHbIE
06bEKTbI (PUCYHKM,
3BYKOBbIE AaHHble,
BMngeo)"

OcHoBbI KackagHbIX
Tabnuy ctunen (CSS)

MNpakTnyeckasa paboTa no
Teme "OdopmneHne
CTPaHULbl C MOMOLLbIO
KackagHbIx Tabnumi
ctunen"

CueHapum Ha a3blke
JavaScript

CueHapun Ha A3blke
JavaScript

dopmbl Ha Be6-CTpaHuLe



103

104

105

106

107

108

MNpakTnyeckasa paboTa no
Teme "O6paboTka faHHbIX

q)OpM "
Pa3wmelleHne Beb6-canTos.

Ycnyra XxoCTuHra.
3arpyska ainnos Ha cant

KIP Beb-canTbl

KagpupoBaHue.
VicnpaeneHne
NnepcneKkTuBbI.
mctorpamma. Koppekums
YPOBHEN, KOppeKLUUs
yseta. Obecupe4vnBaHne
LBETHbIX N306pa>KeHNi

Beopg n3obpakeHnin ¢
NCMNONb30BaHNEM
pPasnU4YHbIX LNGPOBbIX
YCTPOWCTB. [1pakTuyeckas
paboTa no Teme
"Ob6paboTka LndpoBbIX
doTorpaduin”

Petywb. Pabota c
obnactamn. GunsTpsbl.
MNpakTnyeckasa paboTa no
Teme "PeTywb umMdpoBbIX
doTorpacuin”

0.5

0.5



109

110

111

112

113

114

MHoOrocnonHbie
n3obpaxkeHns. TekcToBble
cnown. Macka cnos.
Kananbl. CoxpaHeHne
BblAeNneHHon obnacTtun

lMNpakTnyeckasa paboTa no
Teme "MHOrocnoviHbie
n3obparkeHns"

lNopgrotoBka
nnnrcTpaunin ons
Be6-CcanToB.
lNpakTnyeckas pabéota no
Teme "AHMMUPOBAHHbIE
n3obpaxxeHns"

BekTopHas rpaduka.
BekTopusauus
PacTPOBbIX N306PaKEHNI

MNpakTnyeckasa paboTa no
TeMe "BekTopHas
rpacpuka"

KINP KomnbtoTepHas
rpadvka

0.5



115

116

117

118

119

120

121

122

123

124
125

MpUHUMNBI NOCTPOEHNS 1
penakTMpoBaHus
TPEXMEPHbIX MOAenen

lNpakTnyeckas pabéota no
Teme "Co3gaHue NpocTbIX
TPEXMEPHbIX Mogenen"

CeTo4Hble mopenu.
MaTepunansl

MNpakTnyeckasa paboTa no
Teme "CeTo4yHble mogenn”

MopgenupoBaHue
NCTOYHNKOB OCBELLEHWS.
Kamepbl

lNpakTnyeckas pabéota no
Teme "PeHpgepuHr"

AQONTUBHBIE TEXHOMOM N
(8D-npuHTEPHI)

MoHATHE 0 BUPTYanbHOM
peanbHOCTU U
OOMONHEHHOW peanbHOCTU

MpomexyToyHas
aTTecTauus

PelwieHne 3apa4 EMNS
Pewenue 3apgay EIM9



126
127
128
129

130

131
132
133
134
135
136

Pewenwe 3agay EIM9
PeweHne 3apa4 EMNS
PeweHwne 3apay EMNS
PeweHwne 3apay EMNS

Pewenwe 3apgay EIM9

PeweHwne 3apay EMNS
PelueHne 3apay EMS
Pewenne 3apay EMNS
Pewenwe 3apgay EIMD
Pewenve 3apgay EIMD
PeweHwne 3apay EMNS

OBLLUEE KOJINHYECTBO
YACOB IO NMPOIrPAMME

[ U U G-y

-

[E N U U U U -

136

36.5






NMPOBEPAEMbIE HA EId N0 UH®POPMATUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUS OCHOBHOW OEPA30BATEJIbHOMN
NMPOrPAMMbBI CPEAHEIO OBLLEIT O OEPA3OBAHUA

Kopn
npoBepseMOro
TpeboBaHus

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

lMpoBepsieMble TpeboBaHMSA K NPEOMETHbLIM pe3yfnbTaTtam
OCBOEHMS1 OCHOBHOW 06pasoBaTefibHON NporpamMmMbl CpeaHero
obLero obpasoBaHuns

3HaTb (noHumars)

MoHumaHne OCHOBHbIX  MPWHUMMNOB  YyCTpOWCTBA U
hyHKLUMOHNpPOBaHKS COBPEMEHHbIX  CTaUMOHapPHbIX 1
MOBUSTbHBIX KOMMbIOTEPOB; TEHAEHUMI pas3BUTUS
KOMMbIOTEPHbIX TEXHONOTMWIA; BrafeHne HaBblkamMyn padoThbl C
onepaumoHHbIMA  CUCTEMaMM U OCHOBHbIMW  BUAAMM
nporpamMmmMHoOro obecneyeHns ons pelleHnst y4ebHbIx 3agad no

BbIOpaHHOW crieLyannaaugum

Hannune npefctaBneHnin o 6a30BbIX NPUHLMNAX OpraHn3aummn

N PYHKLMOHMPOBAHUSI KOMMbIOTEPHbIX CETEN

MoHMMaHMe OCHOBHbIX MPUHLMMNOB OUCKPETU3AUNN PasfNYHbIX
BNOOB MHpOopMaLmn

MoHMMaHMe 6a30BbiX anropuTMoB 00pPaboTKM YMCNIOBON W
TEKCTOBOWN WMH(opMaunn (3anmcb 4ucen B MO3MLUNOHHON
CUCTEME CHYMUCNEHUS, OENMMOCTb LUeSNblX 4Yuces; HaxoXaeHune
BCeX MPOCTbIX 4YMCen B 3adaHHOM [AuanasoHe; obpaboTka
MHOropaspsagHbIX LenbiX YMcen; aHanm3 CUMBOSIbHbIX CTPOK U1

APYrviX), anropuTMOB MOVCKa U COPTUPOBKI

3HaHve (YHKLUMOHANbHBIE BO3MOXXHOCTV WHCTPYMEHTaSIbHbIX
CpencTB cpenpbl pa3paboTku

BnageHve OCHOBHbIMM CBefeHVAMU O 6asax [OaHHbIX, WX

CTPYKTYpe, CPEACTBaxX co3AaHunsi n paboTbl C HUMK

[MOHMMaHne BO3MOXHOCTEW W  OrFpPaHUYEHUN  TEXHOMOMNIA
NCKYCCTBEHHOIO MHTENNEKTA B PasfMyHbiX 06M1acTax; Hanmyme
npeactaeneHnn 06  MCNonb3oBaHUM  MHAOPMALMOHHbBIX

TEXHOMOMNN B pasnn4HbIX NpodeccrnoHanbHbIx cdepax



1.8

2.1

2.2

2.3

2.4

BnapgeHne  TeopeTudeckuMm  annapaTtoM,  MO3BOMSHOLLMM
OCYLLECTBNATL  MNPEACTaBNeHMe 3a[aHHOro  HaTypanbHOro
yncna B PasfMyHbIX  CUCTEMaxX CYUCNEHUS; BbIMOSHATb
npeo6pasoBaHNst NOrMYECKNX BbIPaXKEHWUIA, NCMONb3Ysi 3aKOHbI
anrebpbl  NIOTVKW;  ONPEREensTb  KpaTyalwmin  nyTb  BO
B3BELLUEHHOM rpade 1 KONM4ecTBO NyTern Mexay BepLunHamu

OPVEHTMPOBAHHOIO auMKNn4yeckoro rpada
Yversb

YMmeHne ncnonbL3oBaTb KOMMbIOTEPHO-MaTeEMaTnyeckme
MOLENn ONns aHanm3a o6beKTOB 1 MPOLECCOB: HhOPMYNNPOBaTb
uenb MOAENMpPOBaHusl, BbINOMHATbL aHanM3 pPe3ynbTaToB,
NoSyYEeHHbIX B xoae MOLENNPOBaHNS; oLeHuBaTb
afeKBaTHOCTb  MoAenn  MOAeNMpyemMoMy  OObeKTy WK
npoueccy; NpeacTaBnAaTb pes3ynbrtaTbl MOAENUMPOBAHUS B
HarnsagHoOM Buae

YMeHue KknaccuduumpoBaTb OCHOBHble 3ajadyn aHanusa
AaHHbIX (MPOrHo3npoBaHne, Knaccudukaums, Knactepusaums,
aHann3  OTK/OHEHWN);  MNOHMMAaTb  MOCNefoBaTeflbHOCTb
peweHns 3agady aHanmsa [aHHbIX: CO0p NepBUYHbIX AaHHbIX,
O4YMCTKA W OUeHKa KadecTBa [AaHHblX, Bblbop © (Mnn)
NOCTPOEHNE MOAENN, Npeobpas3oBaHne LaHHbIX, BU3yannsaums

AaHHbIX, UHTEPpPeTaLus pesynsTaToB

YMeHne onpegenste UH(POPMaLMOHHbIA OObEM TEKCTOBbIX,
rpauyecknx 1 3BYKOBbIX OAaHHbIX MPWU 3afaHHbIX napameTpax
anckpetTnzauun. YMeHue onpependtb CPEedHIo CKOPOCTb
nepegayn AaHHbIX, OUEeHVBaTb U3MEHEHNE BPEMEHUN nepenadun
npy U3MEHeHUN WHMOPMALMOHHOIO OObEMa [OaHHbIX WU
XapakTepUCTNK KaHana CcBA3u

YMeHne cTpouTb Kog, obecrneymBalowmii  HaMMeEHbLUYO
BO3MOXHYIO CPEOHIO OJIMHY COOOLEHNs Mpu U3BECTHOW

4acTtoTe CMMBOJIOB



2.5

2.6

2.7

2.8

2.9

2.10

YMeHMe Wucrnonb3oBaTb MNPV pelleHuM 3ajady  CBOWCTBA
MO3VUMOHHON 3anucu Yncen, anropuTMbl NOCTPOEHUS 3anncu
yucna B MO3ULMOHHOW CUCTEME CHYUCNEHUS C 3aAaHHbIM
OCHOBaHNEM U1 MOCTPOEHNA Yucna Mo CTPOKe, copepKallel
3anucb 3TOro 4Yvcna B MO3VLMOHHOW CUCTEME CHUCNEHUS C
3afaHHbIM OCHOBaHVEM; YMEHUE BbIMONHATbL apudMeTnyHecKme

onepaunn B NO3NLUMNOHHBLIX CMCTEMAX CHUCIEHNA

YMeHue CTpouTb NIOrMYyeckoe BblpaXKeHNe B GUIBIOHKTUBHON 1
KOHBIOHKTUBHOWN HOpMalbHbIX (hopmax Mo 3afaHHow Tabnuue
NCTUHHOCTW; nccnenoBatb obnacTb WUCTUHHOCTN
BblCKa3blBaHNs,  COOEP)KALLEro  MNepeMeHHble;  pellatb

HECJ10XXHbl€ JIOrn4eCcKmne ypaBHEeHUA

YMeHne pelwaTtb anroputMmMyeckne 3apadu, CBa3aHHble C
aHann3oM rpadoB (3agadn MOCTPOEHUS OMTUMANBLHOMO MyTK
Mexgy BepwuHamu rpada, OnpefeneHns  KonmyecTea
pasnu4yHbIX MNyTen Mexay BeplnHamMn OpPUEHTUPOBAHHOIO

aumknmnyeckoro rpacda)

YMeHune ncnonb3oBaTbh AEePEBbs MPU aHanm3e U MoCTPOEeHUM
KOOOB 1 ANS npeacTaBneHns apuMETUHECKNX BblpayKeHWUI,
npy pelleHnn 3adad noucka u COpTUPOBKK; YMEHNE CTPOUTb
AEPEBO Urpbl MO 3ajaHHOMY anroputMy; paspabarbiBaTb U

060OCHOBbIBaTb BbIUIPbILWUHYKO CTpaTerno nrpbl

YMeHVe aHanm3npoBaThb aniropuTMbl C UCMOb30BaHNeM Tabnu
TPaccupOBKY; onpeaensTe 6e3 KUCMNob30BaHMs KOMMbloTepa
pe3ynbTaThl BbIMNOMHEHNS HECNOXHbIX NMPOrPamMM, BKITHOYaIOLLMX
LMKSIbI, BETBMNEHUS U NoAnporpaMmbl, Npv 3aAaHHbIX MCXOAHbIX

AaHHbIX

YMeHue onpegensTb CNOXHOCTb N3y4aeMbiX B Kypce 6a30Bbix
anropuTMOB (CYMMMpPOBaHME 3N1EMEHTOB MacCBa, COPTUPOBKa
mMaccuBa, nepebopHble anropuTMbl, ABOUYHLIA MOWUCK) W
npuBOONTb  MPUMEPbI  HECKOSIbKMX  anropuTMOB  pasHoi

CNOXKHOCTW AN peLLeHNss OQHON 3aaa4n



2.11

2.12

BnageHne yHuBepcanbHbIM  SI3bIKOM  MPOrpaMmMuMpoBaHUSA
Bbicokoro ypoBHsi ([Mackanb, Python, Java, C++, C#),
npeacTaBneHnsMn o 6a3oBbiX TUNAxX AaHHbIX U CTPYKTypax
OaHHbIX; YMEHMEe WCMNoNb30BaTb OCHOBHbIE YNpaBnstoLwme
KOHCTPYKLMW; YMEHNEe OCYLLUECTBNATb aHann3 NpPeanoXKeHHOM
nporpamMmbl: onpenensitb peaynsratbl PaboTbl NPOrpamMMbl Npu
3a4aHHbIX UCXOAHbIX [OaHHbIX; OnpedensTb, MNpU  Kakux
NCXOOHbIX  AaHHbIX  BO3MOXXHO  MOJly4YeHMEe  yKa3aHHbIX
pPEe3ynLTaToB; BbIABNATL AaHHble, KOTOPble MOryT MPUBECTU K
ownbke B paboTe nNporpammbl; GOpMynnMpoBaTb NPenIoXeHNs

no yny4yweHno nporpaMmmMHoOro koga

YMeHve peannsoBbiBaTb Ha BblIOPaAHHOM ONS U3YYEHUS A3blKe
nporpammMmmpoBaHuns BbicoKoro yposHs (ackanb, Python, Java,
C++, C#) TunoBble anroputMbl 06pPabOTKM YMCEN, YUCIOBbLIX
nocnegoBaTenbHOCTEN U MacCUBOB: MNpefcTaBneHve 4yucna B
BUOe Habopa  nNPOCTbIX  COMHOXUTENEN;  HaxoXgeHue
MaKCMManbHON (MWHMMaNbHON) uUMpbl HaATypanbHOrO 4uUcCna,
3anMcaHHOro B CUCTEME CYUCNIEHUS C OCHOBaHWEM, He
npesbiwawmumMm 10; BblMUCNEHNE OBO0OLLEHHBLIX XapaKTepUCTUK
9NIEMEHTOB MaccuBa WM  YUCNOBOW MOCELOBaTENbHOCTU
(cymMBbl, npounssegeHns cpepnHero apuMeTNYECKOro,
MVHAMANIbHOMO W MakCuUMasibHOro 9f1eMeEHTOB, KoJin4ecTsa
3/1EMEHTOB, YOO0BNETBOPSIOLLMX 3alaHHOMy  YCNOBMUIO);
COPTUPOBKY 3/IeEMEHTOB MaccCuBa; YMeHue WCnofb30oBaTb B
nporpamMmMmax AaHHble pasfnyHbIX TUMOB C YY4ETOM OrpaHuyYeHnn
Ha [AunanasoH WX BO3MOXHbIX 3HAYEeHWUA, MNPUMEHATb MpwU
peleHnn 3agay CTPYKTYpbl AaHHbIX (CAWCKW, CnoBapu, CTEKW,
oyepenun, OepeBbs); NPUMEHATb CTaHOapPTHble U COOCTBEHHbIE
nognporpaMmmbl  Ons 06paboTKM  YUCMOBbIX  AAHHbIX W
CUMBOJIbHbIX CTPOK; UCMNOMb30BaTb NMpu pas3paboTke nporpaMmm
6nbnuoTekn nognporpamMM; yMeHue WCronb30BaTb cpencTsa

OTNagKy NporpamMm B cpefe nporpaMmmMnupoBaHis



2.13

2.14

YMeHVe nCcrnonb30BaTh 3MEKTPOHHbIE Tabnuvubl OIS aHanmM3aa,
npenctaeneHns M 06paboTKM AaHHbIX (BKIOYas BbIGOP
ONTUMaNbHOrO peLleHnsi, NMoabop JNMHUA TpeHda, pelleHue
3agay NpPOrHO3MpPOBaHWS); YMEHWEe MCNofb30BaTb Tabnn4Hble

(pensiuMoHHbIe) 6a3bl AaHHbIX U CMPaBOYHbIE CUCTEMBI

YMeHne OpraHn3oBbIBaTb  JIN4HOE  MHgOpMaLMoHHOoe
MPOCTPaAHCTBO C UCMOSMb30BaHWEM pPas3fiUYHbIX CPEeAcTB
LUMPOBBLIX TEXHOMOMMIA; MOHMMaHNE BO3MOXXHOCTEN LiMPOBbIX
CepBUCOB rOCYLA,apPCTBEHHbIX ycnyr, LUMPOoBbIX

obpasoBaTefbHbIX CEPBUCOB



NMEPEYEHDb 3JIEMEHTOB COAEP>XAHUSA, MPOBEPAEMbIX HA EI3 MO
NHO®OPMATUKE

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

MpoBepsieMbIN 3NEMEHT COAEP)KAHUS

LincdbpoBas rpamoTHOCTb

OCHOBHble TeHAEHUMN PA3BUTUSI KOMMbIOTEPHbBIX TEXHOMOMMIA.
MapannenbHble Bbl4ncneHnsa. MHoronpoueccopHblie CUCTEMBI.
PacnpenenéHHble BblMNCNTENbHbIE CUCTEMBbI U 06paboTka

O0MbLUMX AAHHbIX

MpuHUUnbI NOCTPOEHNA n annapaTHble KOMMOHEHTbI
KoMMbtloTepHbIX ceTen. CeTteBble nNpoTokonbl. CeTb VIHTEpHeT.
Appecauus B cetn NHTepHeT. MNpoTokonbl cteka TCP/IP. Cuctema
OOMEHHbIX UMEH. PaspeneHune IP-ceTm Ha nogcetm ¢ NOMOLLbIO

MacoK NofceTen

Qannosas cuctema. [llonck B dannoson cucteme. [NpuHUMNbI
pasMeLLeHns 1 MMeHoBaHust GannoB B JONTOBPEMEHHOWN MaMATU.

LLlabnoHbl gns onncaHus rpynn gannos

CkopocTb nepefayn gaHHbIX. 3aBUCUMOCTb BPEMEHN Nepepaydn ot
NHPOPMAUNOHHOIO O6BbEMA [aHHbIX W XapakKTepUCTUK KaHana

CcBA3N

LLindppoBaHne paHHbIX. CUMMMETPUYHbIE N  HECUMMETPUYHbIE
wncppbl. LWundpel npocton 3ameHbl. Lndgp Lesaps. LWudp
BuxeHepa. Anroputm wingposaHms RSA

Kogbl, nossonsiowme O6Hapy>XmBaTb M UCNPABASATb OLUMOKMN,
BO3HMKaWOLWME MNpu nepegadvye AaHHbiX. PaccTtosHne XammuHra.

KoanpoBaHue ¢ nosTopeHnem 6utos. Koabl XaMMUHra
TeopeTn4eckne oCHOBblI UH(OPMATUKN

[BonyHoe kKogupoBaHne. PaBHOMEpPHbIE N HEPaBHOMEPHbIE KOLbI.
[lekognpoBaHne  COOOLLUEHUN, 3anucaHHbIX C  MOMOLLbIO
HepaBHOMeEpPHbIX KopgoB. Ycnosune ®aHo. [NocTpoeHne ogHO3HA4YHO

[eKoanpyeMbIX KOQOB C NMOMOLLbIO AepeBa



2.2

2.3

2.4

2.5

2.6

TeopeTudeckne noaxodbl K OUEHKe Konu4ecTBa WHgopmauuu.
EovHuubl namepeHns konmyectsa WHpopmauun. AndasBuTHbIN
NoaXoL K OLEHKe KonmyecTsa nHpopmaumn. 3akoH aganTBHOCTU
nHpopmauun. ®opmyna Xaptnu. VHpopmauma n BepoATHOCTb.
®dopmyna LLleHHOHa

Cuctembl cuucneHus. PasBépHyTas 3anucb LenbiX U OPO6GHbIX
yucen B NO3ULUMOHHOWM  cucteme  cuducneHunsi. CBoncTBa
NO3MLMOHHONW 3anncK Y1Cna: KONMYECTBO Ludp B 3anncu, NpnsaHak
AENUMOCTU YUCNa HA OCHOBaHWE CUCTEMbl CHUCNEHNSA. ANropuTM
nepesofda LUenoro 4mcna u3 P-nyHOM CUCTEMBbI cyuCfeHus B
OECATMYHYO. ANropuTMm nepesofa KOHeyHou P-udHon gpobu B
AecaTn4YHy. AnropuTM nepesofa Lenoro yucna u3 AecAatu4Houn
CcuUCTeMbl cuncneHns B P-nyHyto. NepeBog KOHEYHOW AECATUYHOM
apobu B P-nynytio. LBonyHas, BOCbMepun4yHas n
LwecTHaguarepuyHass CUCTEMbl CUUCSIEHNS, CBA3b MeXOY HUMW.

Apm¢mequeCKme onepaunn B NO3NLNOHHBLIX CUCTEeMax CHNCIIEHNA

Tpoquaﬂ ypaBHOBeELUEHHaA cuncrtemMa cHncneHus.

[BONYHO-geCcATNYHAsS cnctema CHMUCIEHNS

KognpoBaHne TekctoB. Koguposka ASCIl. OpHob6anTHble
KOANPOBKM. Cranpapt UNICODE. Kogmnpoeka  UTF-8.

OnpepeneHne NHPOPMaLNOHHOro 06 bEMA TEKCTOBLIX COOOLLEHNI

KoguposaHune nsobpaxeHui. OueHka nHHopMaLMoHHOro o6bema
rpacmnyecknx paHHbIX MNpu 3adaHHbIX paspelleHnun n rmybuHe
kognpoBaHus LuBeTa. LiBetoBble mogenun. KoguposaHue 3ByKa.
OueHka uVHMOPMaUMOHHOIO O6bEMA 3BYKOBbIX [AaHHbIX Mpwu

3a[aHHbIX YacToTe ANCKPETM3aUUN N paspsiAHOCTN KOANPOBaHMS



2.7

2.8

2.9

210

2.11

Anrebpa norukn. lNoHATUE BbiCKa3biBaHWSA. BbicKa3dbiBaTeNbHble
hopmbl (NpegukaTbl). KBaHTOPbI CyLLLECTBOBAHNS 1 BCEOOLLHOCTMN.
Jlornyeckune onepauun. Tabnuupbl WUCTUHHOCTWU. Jlormyeckue
BblpaxkeHus. Jlorndyeckne ToxaecTtsa. Jlormyeckmne onepaumn u
onepauun Hag MHOXXECTBaMM.

3aKoHbl anrebpbl NOrMKU. OKBUBANEHTHbIE MNpeobpa3oBaHus
NOMMYECKNX BbIPaXKEHWU. Jlormyeckme ypaBHEHUA W CUCTEMDI
ypaBHEHWM.

Jlornyeckue yHKUuK. 3aBUCUMOCTb KONMYecTBa BO3MOXXHbIX
NOrnyecknx PyHKUUN OT KONNYECTBA apryMeHTOB.

KaHoHun4yeckne (hopMbl NOrMYECKUX BblpaXkeHUN

COBepLIJeHHbIe ON3BIOHKTUBHbIE KOHBIOHKTUBHbLIE HOPMalbHbI€

hopMbl, aNroprUTMbl X NOCTPOEHNS MO TabNNLE NCTUHHOCTH

Jlornyeckue anemeHTbl B COCTaBe KoOMMbioTepa. Ipurrep.
Cymmatop. MHoropaspsgHbini cymmartop. [locTpoeHue cxem Ha
NOrNYECKNX 3f1EMEHTaX MO 3aAaHHOMY JIOMMYECKOMY BbIPaXXEHUIO.

3anncb NOrnM4YeCcKOro BblpaXkeHns No NOrnM4eCcKom cxeme

Mogenn n mogennposaHue. Llenn mogennpoBaHus. AQekBaTHOCTb
MOAENN MOAENMPYEMOMY OOBLEKTY Unn npoueccy. Popmannsaums
npuKNagHbIX 3agadq.

MpencrtaBneHne pesynsTaToB MOLENUPOBaHUSA B Buae, yooOHOM
ONst BOCMpUATUS  YenoBekoM. [padumyeckoe npepcrtaBneHne

AaHHbIX (CXeMbl, Tabnuupl, rpadukm).

MpencTtaBneHne  uUenbiX 4YWCen B NaMATM  KOMMbKOTeEpa.
OrpaHnyeHHOCTb AnanasoHa Y1cen Npu OrpaHNYeHnn Konmn4ecTea
pa3psgoB. [lepenonHeHne paspsgHon ceTku. bessHakoBble 1
3HaKOBble AaHHble. 3HaKOBbIN OUT. [1BONYHbLIA OOMNONHUTENLHbIN
KoL, OTpuuaTenbHbIX Yncen.

Mobutosble nornyeckune onepauun. Jlornyeckuni,
apumMeTndecKnn - 1 umknudeckun cosurn.  LLundgposaHue ¢

NOMOLLIbIO MOBUTOBOW onepaunn «ucknoyaroee NTA»



2.12

2.13

2.14

2.15

2.16

3.1

npe,D,CTaBJ'IeHI/Ie BelleCTBEeHHbIX 4YuMCesl B MNMamMmdaTU KOMIMbOTEpa.
3Hal-|au.|,a;| 4YaCTb W1 NopAgoK 4ucna. D,I/Ial'la3OH 3HaYEeHUN
BelleCTBEeHHbIX 4YUCer. I'Ipo6neMb| XpaHeHnsa BeweCTBEHHbIX
yuycen, cCBdA3aHHble C oOrpaHm4YeHmem Konmnm4decTtBa pa3psAnos.
BbinonHeHne onepau,vu7| C BelleCTBEeHHbIMUN Y1CcnamMmun, HakonneHune

ownbokK Nnpn BbIYNCIIEHUAX

[padbl. OcHoBHbIE NoHATUA. Buabl rpacdos. OnucaHuve rpados C
MOMOLLBID  MaTpuL, CMEXHOCTW, BECOBbIX MaTpul, CrUCKOB
CMeXHOCTU. PelueHne anroputMuyecknx 3agad, CBA3aHHbIX C
aHanu3om rpacoB (MOCTPOEHME ONTMMASIBHOrO MyTU MEeXAay
BepwmHamMmu rpada, onpefeneHne Konn4ecTsa pPasfvyHbIX nyTein

MeXAy BepLUMHaMN OPUEHTUPOBAHHOMO auMKIn4eckoro rpada)

Depesbs. buHapHoe aepeBo. [epeBbs noucka. Cnocobbl o6xoaa
pepesa. [MpenctasneHve apuMETUHECKUX BbIPaXKEHUA B BUAe
pepesa. lcnonb3oBaHue rpadoB M AOepeBbeB MpU OMMCaHUK

06BEKTOB 1 MPOLECCOB OKPY>KatoLLero Mvpa

LONCKpeTHble urpbl ABYX WIPOKOB C MOMHOW MHGOpMaumen.
MocTpoeHne gepesa nepebopa BapuaHTOB, OMNMCaHWe cTpaTernm
urpbl B TabnnyHom popme. BbMrpbilwHbIE M NPOUrPbILIHbIE

nosnunn. Bbll/lebILIJHbIe cTparernn

CpepncTBa MCKYCCTBEHHOro uUHTennekTa. MoeHtndukauymsa n nonck
N3o06paxkeHnin, pacnosHaBaHue nuu. lMcnonb3oBaHWe METOL0B
WCKYCCTBEHHOIO  WHTENnekTa B oby4awwmx  CcucTemax.
Mcnonb3oBaHne MEeTOOOB  UCKYCCTBEHHOrO  WHTENNEKTa B

po60oTOTEXHUKE. VIHTEPHET BeLen. HEMpPOHHbIE ceTu
AnropuTMbl 1 NporpaMmMmnpoBaHne

dopmanmzauma noHATUA anroputMma. MawwnHa TbopuHra Kak

YHUBEpCalibHad Mofesib BbIYNCEHNI



3.2

3.3

3.4

3.5

3.6

3.7

OueHka CnoXHOCTU BbluMcneHWn. Bpemsa pabotbl M O6bLEM
NCNONb3YEMON MaMsAaTh, X 3aBUCMMOCTb OT pasmMepa WUCXOOHbIX
AaHHbIX. OueHKa acuMnTOTUYECKOW CMOXKHOCTW  alfoOpPUTMOB.
AnropuTMmsl NONNHOMNASIBHOWN CNO>XHOCTMW. MepebopHble
anroputMbl. MpuMepbl PasnuyHbIX anropuTMOB PELLUEHUA OLHOW

3agayun, KOTopble MMEKOT pPa3IM4HYHO CJIOXKHOCTb

OnpepeneHne BO3MOXHbIX pPe3ynbTatoB pPaboTbl NMPOCTEMLLNX
aNIrOPUTMOB  YNPAaBNEHUSs UCMONIHUTENSIMA U BbIYUCTIUTENBbHBIX
anroputmoB. OnpepeneHne UCXoOHbIX AaHHbIX, MPU KOTOPbIX

anropuT™ MOXET AaTb TpebyeMblii pesynstaTt

AnroputMbl  06paboTKM HaATypanbHbIX 4YKCEN, 3arnnCaHHbIX B
NO3NLUMNOHHBLIX CUCTEMAX CHUCNEHUS: pa3bneHne 3anucu 4Yncna Ha
oTAeNbHble LUNMPbI, HAXOXAEHNE CYMMbl U NMPOuU3BeaeHus Lmdp,
HaxXoXXOeHne MakcumManbHOn (MUHUManbHOM) Ldpbl.

MpencTtaBneHne 4Yncna B Buae Habopa NPOCTbIX COMHOXUTENEN.
ANroputM ObICTPOro BO3BeOeHUst B CTeneHb. [loMcK npocTbIX
yucen B 3af0aHHOM JuanasoHe C MOMOLLBI anroputMa «peLleto

OpartocdeHa»
MHoropaspsigHble Lenble Yyicna, 3agadun anmHHon apudMeTrKu

A3blk nporpammunposanns (Mackane, Python, Java, C++, C#). Tunbl
OaHHbIX: LeNOYNCNEHHbIE, BELLLECTBEHHbIE, CUMBOJIbHbIE,
nornyeckune. BeteneHus. CnoxHble ycnosusi. Liknbl ¢ ycrnosmem.
Lnknbl no nepemeHHON.

O6paboTka AaHHbIX, XpaHAawmxca B dannax. TekCToBble W
OBouYHble  hannbl.  PannoBble  nepemMeHHble  (dannosble
ykasartenu). YteHue n3 ¢panna. 3anucb B dans.

PaszbueHne 3apgayun Ha nogsapgayun. MNognporpamMmmel (Mpouenypb! u
pyHKUUY).

Vicnonb3oBaHune CTaHgapTHOMN On6NoTEKN A3blKa

nporpamMmmMmmpoBaHnA

Pekypcus. PekypcuBHble npouenypbl 1 pyHKumn. icnons3osaHne

CTeKa Ond opraHnsaunn pekypCcuBHbIX BbiI3OBOB



3.8

3.9

3.10

3.11

YucneHHble meTogbl. TOYHOE U NPUBAMXKEHHOE PELUEHUs 3adadyu.
YucneHHoe pelleHWe ypaBHeHM C NOMOLWpblO  nogbopa
napameTpa. YucneHHble MeTOoAbl PELUEHUS YpaBHEHWA: MeTon
nepebopa, MeTo4 NONOBMHHOIO pgeneHvs. [pubnnmxéHHoe
BblYUCNEHNE ONH KpuBbIX. Bbluncnenne nnowapen duryp ¢
MOMOLLbIO YNCNEHHbIX METOAOB (MEeToh, NPSIMOYrOfIbHUKOB, METOS,
Tpaneuun). [lonck makcumyma (MUHUMYMa) QYHKUAN OOHOM

I'IepeMeHHOI7I MEeTOAOM MOJIOBUHHOIO AeneHuns

O6paboTka CUMBOJSIbHBIX AaHHbIX. BCTpPOEHHble yHKUMM A3blKa
nporpamMmmMmpoBaHna  gna  o6paboTKM  CUMBOSIbHbIX  CTPOK.
AnropuTtMbl 06paboTKN CUMBOSbHBIX CTPOK: MOACYET KONMM4yecTsa
NosIBNEHNN CUMBONAa B CTPOKe, pas3buneHne CTPOKW Ha cnosa no
npo6enbHbIM  CMMBONAM, MOUCK MOACTPOKM BHYTPWU AaHHOWN
CTPOKW, 3aMeHa HalWgeHHOW TMOACTPOKU Ha Apyryto CTPOKY.
[eHepaums BCex CrnoB B HEKOTOPOM andasuTe, yoOBNETBOPSIOLLNX
3aaHHbIM orpaHuyeHnsam. lNpeobpasoBaHune Ynucna B CUMBOSIbHYIO

CTPOKY 1 06paTHO

MaccuBbl 1 nocnegoBaTenbHOCTM  4duicen.  Bbluucnenuwe
OBGO6LLEHHBLIX XapakKTEPUCTUK 3fIEMEHTOB Maccusa WM YUCNOBOW
nocnenoBaTesibHOCTU (CymMMmbl, Npon3BeneHNs, cpegHero
apMPMETNYECKOro, MUHUMANIbBHOIO U MakKCMasibHOro 3/1IEMEHTOB,
KONM4ecTBa 31EMEHTOB, YAOBNETBOPSAIOLMNX 3aA4aHHOMY YCOBUIO).
JINHEeMHbIN NONCK 3afaHHOro 3HavYeHust B Maccuse. ANropuTMbl
paboTbl C 3feMeHTaMuM MaccuBa C OAHOKPAaTHbIM MPOCMOTPOM
maccusa. CopTupoBka ogHOMepHOro maccusa. NpocTble MeTofp!
COPTMPOBKKN (MeTog, ny3blpbka, MeToq Bblibopa, COPTUPOBKA
BcTaBkamu). CopTupoBka cnvsHueM. bBbicTpas copTupoBka
maccusa  (anroput™  QuickSort).  [Bou4HbIN  NOUCK B

OTCOPTUPOBAHHOM MaccuBe

[BymepHble MaccuBbl  (MaTpuubl).  AroputMbl  06pPaboTKK
ABYMEPHbIX MAaCCMBOB: 3ariofIHEHNE [OBYMEPHOro YMUCI0BOro
MaccuBa no 3afaHHbIM npasuiam, MOUCK dfiEMEHTa B ABYMEPHOM

MaccuvBe, BblHUCIIEHNE  MaKC/MyMa (MI/IHI/IMyMa) n CyMMblI



3.12

3.13

3.14

3.15

3.16

3.17

9JIEMEHTOB [OBYMEPHOINro MaccuBea, nnepecrtaHoBka CTPOK U

cTon6L0oB ABYMEPHOIro Maccuea

Cnosapwu (accoymnaTuBHble MaccuBbl, OTOBpaXKeHMs).
Xaw-tabnuubl. NMocTpoeHne angaBnTHO-4aCTOTHOrO CrnoBapsi OJs

3aaHHOIo TekcTa

Ctekn. AHanu3 npaBWIbHOCTM  CKOOOYHOroO  BblIpaXKeHUS.
BbluncneHne apudMeTUHeCKOro BbIPaXXeHWUs, 3anucaHHOro B
NOCTUKCHON hopMme.

Ouyepenun. Vcnonb3oBaHne ovepeon Ons1 BPEMEHHOro XpaHeHus

OaHHbIX

AnroputMbl Ha rpadax. MNMocTpoeHne MUHUMaNbHOrO OCTOBHOIO
fepeBa B3BELUEHHOrO0 CBS3HOrO HEOPUEHTMPOBaHHOIo rpada.
KonunyecTtBo pas3fNyHbIX nyTen Mexay BEpLUNHAMU

OPUEHTUPOBAHHOIO aunkndeckoro rpada. Anroput™ Lenkctpbl

Lepesbsa. Peannzaunsa gepesa C NOMOLLLIO CCbISTOYHbBIX CTPYKTYP.
[lBonyHble (6uHapHble) pepeBbs. [locTpoeHne pepeBa ans
3afaHHOro  apudMEeTUYECKOro  BblpaXeHusi.  PeKypcuBHble
anropuTMbl o6xoaa gepesa. llcnonb3oBaHne cTeka 1 odepean s
obxofa fnepesa

OnHamnyeckoe nporpaMmmpoBaHne Kak METO[, peLUeHns 3a4a4y C
COXPaHEHNEM MPOMEXYTO4YHbIX pe3ynbTaTtoB. 3afadn, pellaemMble
C MOMOLUBIO OMHAMNYECKOro nporpamMMupoBaHus: BblHYUCNEHNE
PEKYPCUBHbIX YHKLUUW, NOACHYET KONMMYECTBA BapuaHTOB, 3adayu

onTnMmnaaunin

MoHATMEe 06 O6BLEKTHO-OPUEHTUPOBAHHOM MNPOrPaMMUPOBaHUMN.
O6bekTbl W Knaccbl. CBonctBa U MeTodbl  OOBLEKTOB.
O6beKTHO-OpUEHTUPOBAHHbIN aHanu3. PaspaboTka nporpamMmm Ha
OCHOBe OOBLEKTHO-OPUEHTMPOBAHHOIo nogxoda. VHkancynauus,

HacnegosaHue, NoMMMopPguU3mM

VHdopmMaunoHHble TEXHONOMN
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4.3

4.4

AHann3  paHHbix. OCHOBHble 3agayn aHanus3a  AaHHbIX:
NpPOrHO3upoBaHne, Krnaccudukauusa, Knactepusauusi, aHanus
OTKNIOHeHM. [locneqoBaTenbHOCTL  pPeELUeHUs 3afjad  aHanvsa
AaHHbIX: cOOp MNepBUYHBIX OAHHbIX, OYMCTKA N OLeHKa KayecTsBa
OaHHbIX, BbIOOP M (UNK) MOCTPOEHME MoLeNn, npeobpaszoBaHue
AaHHbIX, BU3yanua3auus OaHHbIX, WHTeprpeTauus pesyrnbTaTos.
lNporpammHblie cpenctea U VIHTepHeT-cepBuUchl ana obpaboTku n
npepcTaesneHnsa naHHblxX. bonblwne gaHHble. MalimHHoe oby4eHne
AHann3 AaHHbIX C MOMOLLBIO 3NEKTPOHHbIX Tabnuu. Bbluucnenuve
CYMMBbl, cpepnHero apuMeTNYECKOro, HanbonbLUero
(HanmeHbLLero) 3Ha4eHus AnanasoHa. Bbluncnenve
KoathuLumeHTa Koppensaunmm OByx psaoB AaHHbIX. [locTpoeHue
cTon6yaTbIX, JIMHeMYaTbiX M Kpyroebix Amarpamm. [locTpoeHne
rpacmkoB yHkunin. Nogbop nMHUM TpeHpa, peweHne 3apad
NporHo3upoBaHns. PelleHne 3agjad onTuMmMsauuun C MOMOLLbIO

3NEKTPOHHbIX Tabnuyy

LOunckpeTtnsauns npwv MaTeMaTn4eCKOM MOAENMPOBaHUK
HenpepbIBHbIX npoLEeCCoB. MopgenupoBaHue OBVDKEHNS.
MopgenupoBaHne 6uonorndeckux cuctemM. MaTtematnyeckne
MOOenn B OKOHOMUKe. BblMucnuTenbHble 3KCNEepUMEHTbl C
mogenamn. O6paboTka pesynsratoB aKcnepumeHta. Metop
HanMmeHblWNX  KBagpatoB. OueHKa 4YUCNOBbIX NapamMeTpoB
Mofenvpyembix OOBbEKTOB U npoueccoB. BocctaHoBneHve

3aBUCUMOCTEN MO pesynbratamMm SKCrnepmMeHTa

BeposaTtHocTHble mopgenu. Metogbl MoHTe-Kapno. imutaumoHHoe

MopgennpoBaHmne. CucTteMbl MaccoBoro O6CJ'Iy)KI/IBaHI/IF|



4.5

4.6

TabnuyHble  (pensunoHHble) 6as3bl  faHHbIX.  Tabnvua -
npeactaeneHne ceBegeHnin 06 OofHOTUMHLIX o6bekTax. [lone,
3anmcb. Kniod T1abnuubl. Pabota ¢ rotoBon 6a30i OaHHbIX.
3anonHeHne 6a3bl AaHHbIX. [MoncK, copTupoBKa u uasTpauns
AaHHbIX. 3anpocbl Ha BbIGOPKY OaHHbIX. 3anpochkl C NapaMmeTpamu.
Bbluncnsiemble nonsa B 3anpocax.

MHoroTabnmnyHble 6a3bl faHHbIX. TuMbl CBA3EN MexXay Tabnnuamu.
BHewHun k4. LlenocTtHocTb 6asbl  AaHHbIX.  3anpocbl K
MHoOroTabnmyHbiM 6a3am gaHHbIX

TekcToBbI Npoueccop. CpeactBa novncka UM aBTO3aMeHbl B
TEKCTOBOM  npoueccope.  CTPpyKTypupoOBaHHblE  TEKCTOBbIE
AokyMmeHTbl. CHockn, ornaeneHue. [lpaBuna uyuTUPOBaAHNA

NCTOYHNKOB 1 O(hopMeHNsa 6ubnunorpadunyeckmnx cCblyiok
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