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NMOACHUTEJIbHASA SANMNCKA

Mporpamma no wmHgopmatTnke (yrnybnéHHbI YPOBEHb) Ha YPOBHE CpenHero
obuero obpasoBaHus paspaboTaHa Ha OCHOBe TpeboBaHWi K pedyfibTataM OCBOEHNS
OCHOBHOW  o6pasoBaTeNbHON nporpammbl  cpegHero  obuwero  obpas3oBaHus,
npeactaeneHHbix B ®roOC COO, a Takxe denepansHoOM paboyein nporpammbl
BOCNUTaHUS.

Mporpamma no uHdopmaTuke OAET npeacTtaBfieHne O Lensix, obLlen cTparernm
0by4eHns, BOCNUTaAHUSA M pa3BUTUS OByYaroLMXCca cpeacTBaMy y4ebHOro npepgmeta
«VIHhopmaTuka» Ha yrnybnéHHOM ypOBHE, yCTaHaBNMBaEeT 06s3aTefibHOE NpeaMeTHoe
cofepxkaHue, npegycMaTprBaeT ero CTPYKTYpupoBaHue no pasgenam n temam Kypca,
onpepenseT pacnpefeneHne ero no kKnaccam (rogam usyyeHus), OaéT npuMepHoe
pacnpegeneHne y4ebHbIxX 4acoB Mo TeMaTU4eCKUM pasgenam Kypca n peKoMeHayemyo
(NPUMeEpPHY0) MOCNeaoBaTENIbHOCTb WX WU3YYEHUs C YYETOM MeXNpPegMeTHbIX U
BHYTPUNPEAMETHbIX CBA3EN, NOMMKM y4ebHOro npouecca, BO3PacTHbIX OCOBEHHOCTEN
obyyvatoLXCA.

Mporpamma no mHopmatTnke onpenensieT KOANYeCTBEHHbIE U Ka4YeCTBEHHbIEe
XapaKTepuUCTMKN y4ebHOro MaTepuana gis Kaxxgoro roga usyyYeHus, B TOM Yucne ans
coAep>KaTesibHOro HanoOJIHEHNSA Pa3HOro BMAa KOHTPOSS (MPOMEXYTOYHOW aTtTecTaumm
obyyvatoLmMXca, BCEPOCCUNCKUX MNPOBEPOYHbIX pPaboT, rocygapCTBEHHOW WTOroBOW
attectauyun). lNporpamma no uHOpMaTMKE SBNSETCS OCHOBOWM AONA COCTaBfIEHUSA
aBTOPCKMX Y4YeOHbIX MNporpamMm u YyYebHMKOB, MOYPOYHOrO MiaHMpOBaHWUS Kypca
yqnTenem.

VHdopmaTtnka B cpegHeM obuiem ob6pa3oBaHn OTPaXKaeT:

CYLLHOCTb NHOPMATUKN KaKk  Hay4Homn ANCUMNNNHBI, n3yyaroLlei
3aKOHOMEPHOCTN MPOTEKAHUA U BO3MOXXHOCTM aBToOMaTu3auun WNHQPOPMaLNOHHBIX
NPOLLECCOB B Pa3/IMyHbIX CUCTEMAX;

OCHOBHbIE obnactu NPUMEHEHNA NHOPMaTUKN, npexae BCEro
NHOPMaLNOHHbIE TEXHONOINN, YNpaBfieHNE N couunanbHyto cdhepy;

MEXOUCUUIMIIMHAPHBIA  XapakTep NHOpMaTUKN n NHOPMaLVOHHOM
AEeATENIbHOCTM.

Kypc uvHpopmaTuKn Ons ypoBHA cpepgHero obuwiero obpa3oBaHus SBASETCA
3aBepLliavmM  3TanoM HenpepbiBHOW MOArOTOBKM  obydvawwmxcs B obnactu
NHpOPMATUKN N NHPOPMALNOHHO-KOMMYHUKALUMOHHBLIX TEXHOJSIOMUIA, OMUPaeTCcs Ha
cofeprkaHne Kypca MHPOPMaTMKN YPOBHA OCHOBHOIMO 06Llero obpasoBaHns 1 OnbIT
NOCTOSAHHOrO MPUMEHEHNs NHMPOPMaLNOHHO-KOMMYHUKALNOHHBLIX TEXHOMOrnm, Oaét
TeopeTU4YeCKoe OCMbICNIEHNE, MHTEPNPEeTaumo 1 0606LeHne 3Toro onbiTa.

Peaynbtatbl  yrnyGnéHHOro  ypOBHA  U3yYeHUA  y4ebHOro  npegmeTa
«/IHpopmaTnka» OPNEHTNPOBaHbLI Ha NONyYEHNE KOMMNETEHTHOCTEN AN NMOCeayoLLen
NpodEeCcCcnoHanbLHOM AEATENBHOCTY Kak B paMKax AaHHOW npegMeTHOM 06nacTu, Tak u
B CMEXHbIX C Heil o6nacTtax. OHM BKOYatoT B cebs:

OBafieHNE KITHOHYEBBIMU MOHATUAMUN N 3aKOHOMEPHOCTAMM, Ha KOTOPbIX CTPOUTCS
AaHHas npegMmeTHast obnacTtb, pacno3HaBaHWe COOTBETCTBYHOLUMX MM MNPU3HAKOB U
B3aMMOCBA3€eN, CNOCOOBHOCTb OEMOHCTPMPOBATb PasnnyHble MOAXOAbl K U3YYEHUIO
ABNEHNI, XapaKTEPHbIX A5 U3y4aeMon NnpeamMeTHON obnacTu;

yMEHME pellaTb TUNOBbIE NPaKTUYECKMe N TEOPETUYECKNE 3aa4un, XapaKTepPHble
AN NCNONb30BaHUA METOA0B U MHCTPYMEHTAPUA OAaHHOW NpegMeTHON o6nacTu;



Hannyne NpeacTaBNeHnin 0 JaHHOW NpeaMeTHON 06/1acTh Kak LenoCTHOM Teopun
(COBOKYMHOCTY TEOPUI), OCHOBHbIX CBA3AX CO CMEXHbIMU 06/1aCTAMM 3HAHWIA.

B pamkax yrny6néHHOro ypoBHS U3y4eHUsi UHGopMaTukn obecneynmBaeTca
LefieHanpasiieHHas MOAroToBKa oObyvaloWmMxcs K NPOAO/IKeHUo obpas3oBaHns B
opraHusauusax npogeccnoHanbHoOro obpasoBaHus no cneunanbHOCTAM,
HENOCPEACTBEHHO CBA3aHHbIM C LMPOBLIMU TEXHOMOMMAMU, TAKMM Kak NporpaMmHas
NHXeHepus, MHpopMaunoHHas 6e30nacHOCTb, WHMOPMAUNOHHbIE CUCTEMbI U
TEXHOOMMN, MOBUSbHbIE CUCTEMBI U CETU, BOMbLUNE OAHHbIE U MALIMHHOE OBy4eHue,
NPOMBILSIEHHBIA  UHTEPHET BELWlenW, WCKYCCTBEHHbIN  WHTEJIEKT, TEeXHONormm
6ecnpoBogHOM  CBA3W, POBOTOTEXHMKA, KBaAHTOBblE  TEXHONOrMW,  CUCTEMDI
pacnpenenéHHoro peectpa, TEXHONOMN BUPTYanbHON U OMNONHEHHON peasibHOCTEN.

OcHoBHas uenb ndy4veHnst yaebHoro npegmeta «/HhopmaTka» Ha yrinyonéHHOMm
ypOBHE cpepHero obuwero obpasoBaHuss — obecnedeHne panbHEenWero passBuTus
NHMOPMALNOHHBIX KOMMETEHLMI 06y4atoLLLErOCH, ero rOTOBHOCTU K XKN3HU B YCNOBUAX
pasBMBaroLLLErocs MHMPOPMaLMOHHOIo obLiecTBa M BO3pacTaloWein KOHKYPEeHLUMM Ha
pbiHKe Tpyda. B cBA3u ¢ aTuM madydeHne mHdopmatnkm B 10-11 knaccax [OSHKHO
obecneynTb:

CPOPMUPOBAHHOCTL  MMPOBO33PEHNS, OCHOBAHHOrO Ha MNOHMMaHUN POU
NHOPMATUKN, MHPOPMALMOHHBIX N KOMMYHUKALMNOHHBLIX TEXHOSIOMIN B COBPEMEHHOM
obulecTBe;

C(hOpMMPOBAHHOCTb OCHOB JIOMMYECKOrO 1 anrOpUTMUYECKOrO MbILLSIEHUS;

CPOpPMUPOBAHHOCTL  YMEHU pasnuyaTtb @akTbl W OUEHKW, CpaBHMBATb
OLEeHO4YHbIE BbIBOAbI, BUOETb UX CBA3b C KPUTEPUSMN OLEHNBAHUS U CBA3b KPUTEPUEB
C OnpepnenéHHon CUCTEMOMN LIEHHOCTEN, NMpoBepsTb HA AOCTOBEPHOCTb U 06o6LwaTb
NHOPMaLNIO;

ChOPMNPOBAHHOCTb MPEACTaB/IEHNA O BANAHUMA MH(OPMALMOHHBLIX TEXHOMNOMMI
Ha >KM3Hb YenoBeka B OOWEecTBe, MOHMMaHue CcounanbHOro, 3KOHOMUYECKOrO,
NONIUTMYECKOrO, KYSIbTYPHOrO, OPUANYECKOro, MNPUPOAHOr0, 3ProHOMUYECKOro,
MEANLNHCKOrO 1 (PU3N0A0rMYEeCKOr0 KOHTEKCTOB MHOPMALMOHHbBIX TEXHOMOMIA;

NPUHATME MNPaBOBbIX W 3TUYECKMX aCMeKTOB WHMOPMALMOHHbIX TEXHOMOMNN,
OCO3HaHMe OTBETCTBEHHOCTU JIIOAelN, BOBJIEYEHHbIX B CO30aHWEe U UCNOJSb30BaHue
NH(OPMALNOHHBLIX CUCTEM, PacrpoCcTpaHeHne nHpopMaLmu;

CO30aHne YyCcnoBuin pana pasBUTUS HaBbIKOB Y4eOHOW, MPOEKTHOW, Hay4HO-
NCCNeaoBaTeslbCKON U TBOPYECKOW [EeATENbHOCTU, MOTMBauuM obydarolmxcs K
CamMopasBuUTUIO.

B copepxaHun yyebHoro npepgmeta «/HpopmaTmka» BbIOENAOTCA YeTbipe
TemaTn4eckux pasgena.

Paspen «UndpoBas rpamoTHOCTb» MNOCBAWEH BOMNpocamM YCTPOWCTBA
KOMMbIOTEPOB 1 APYrnX 3/IEMEHTOB LIMPPOBOro OKPY>XEHUS, BKIHOYAS KOMMbIOTEPHbIE
CeTn, NCMOJSIb30BaHUIO CPEACTB ONepPaLMOHHON CUCTEMbI, paboTe B ceTu VIHTEpHET n
NCNONb30BAHUIO NHTEPHET-CEPBUCOB, NH(POPMaLMOHHON 6€30MacHOCTMW.

Pasgen «TeopeTud4eckue OCHOBbl MWH(pOPMATUKM» BKIOYaeT B Cebs
NOHATUMHBLIN annapart MHPOPMaTMKKN, BONPOCH! KOANPOBaHWUS NHOopMaunmn, N3MepeHns
NH(POPMALNOHHOIO OO6BbEMA AaHHbIX, OCHOBbl anrebpbl NIOMMKN N KOMMBbOTEPHOrO
MOOENNPOBaHMS.

Pasgen «Anroputmbl M nporpaMmmMmvupoBaHuWe» HarpasBfieH Ha pasButue
ANrOPUTMUYECKOrO MbILLMIEHNSA, pPa3paboTKy anropuTMOB M OLEHKY KX CJIOXHOCTW,



opMMpoBaHME HaBbLIKOB peanu3auun nporpaMmm Ha S3blkax NporpamMmmMmpoBaHus
BbICOKOIO YPOBHSI.

Pasgen «AHdopMaLuOHHbIE TEXHONMOrnm» MOCBSALWEH BOMpocaM MPUMEHEHUS
NH(POPMALMNOHHBIX TEXHOSIOMMI, Peann3OBaHHbIX B MNPUKNAAHbIX  NPOrpamMMHbIX
NPOAYKTax W WHTEPHET-CepBUCax, B TOM 4UCNe B 3afjadax aHanmsa [AaHHblIX,
MCNOb30BaHUIO 623 OAaHHbIX U 9NEKTPOHHbIX Tabnny, ANna peLleHns NpuknagHbIX 3agay.

B npuBepéHHOM panee copep)kaHum ydyebHoro npepgmeta  «MHdopmartmka»
KYPCUBOM BblAENEHbI OOMNOSIHUTENIbHbIE TEMbI, KOTOPbIE HE BXOAAT B 06A3aTesNbHYHO
nporpammMmy 0Oy4YeHUsi, HO MOryT OblTb NPEANOXEHbI ANS N3YyYeHUs1 OTAENbHbIM
MOTUBNPOBaHHbLIM 1 CNOCOBHbLIM 0BY4arOLLMMCA.

Yrny6néHHbll  ypoBEHb  U3Y4EeHUS]  UH(POPMATUKM  PEKOMeHAyeTcs  Ans
TEXHOI0MMYECKOro NPoMunsa, OPUEHTUPOBAHHOIO HA NHXXEHEPHYHO 1 MH(OPMALIMIOHHYO
cepbl 0eaTeNbHOCTU. YTrNyOnEHHbIN YPOBEHb U3YHEeHNA NHOopPMATUKN 0becnednBaeT:
nogroToBky OOy4aloLMXCs, OPUEHTMPOBAHHbLIX Ha creuvanbHOCTM B obnactu
NHMOPMALNOHHBIX TEXHONOMIA U UHXXEHEPHbIE CNELNaNIbHOCTN, y4acTue B NPOEKTHOM
N nccnenoBaTenlbCKON OeATENIbHOCTU, CBA3AHHOM C COBPEMEHHbIMY HanpasieHUsIMU
oTpacnn NHMOPMaLNOHHO-KOMMYHUKALMOHHBLIX TEXHOSIOMMIA, NOArOTOBKY K y4acTUiO B
onuMnnagax n caade EQMHoOro rocynapcTBeHHOro aK3ameHa rno MHopMaTmke.

lMocnepoBaTeNbHOCTb U3YyYeHNst TEM B Npegenax ogHoro roga obydeHns MOXXeT
ObITb U3MEHEHA MO YCMOTPEHUIO Y4uTens npv noaroTtoBke paboyent nporpammbl U
NOYPO4YHOro NAaHNPOBaHNS.

O6Lee 4ncno 4YacoB, PEKOMEHAOBAHHbIX 419 U3Yy4eHUSA MHOopMaTUKN — 272 Yaca:
B 10 knacce — 136 4acos (4 4aca B Hegento), B 11 knacce — 136 yacos (4 Yaca B HEQENIO).



COAEP>XAHUE OBYYEHUA
10 KJ1IACC

LlncdbpoBas rpamoTHOCTb

TpeboBaHns TEXHUKN BE30MAaCHOCTN N FUrMeHbI Npy paboTe C KoMMbloTepamMu 1
APYrMMN KOMMOHEHTaMU LMPOBOro OKPY>XXEHWS.

MpuHUMNbl PaboTbl KOMMBLIOTEPOB N KOMMBIOTEPHbIX CUCTEM. ApXUTekTypa (oH
HelmaHa. ABTOMaTU4eCKOE BbINOJSIHEHME MpPOrpaMmbl npoueccopoM. OnepaTtmBHas,
NOCTOSHHAaA W ponroBpemMeHHas namate. OO6MeH [AaHHbIMM C  MOMOLLBIO  LUVH.
KoHTponnepbl BHELWHNX YCTPOUCTB. [1psaAMOon 0OCTyn K NaMsaTu.

OCHOBHbIE TEHOEHUMM PasBUTUSA KOMMbIOTEPHbIX TEXHOMOrnn. lMapannenbHble
BblumcneHns. MHoronpoueccopHble cuctembl. CynepkomnbioTepbl. PacnpenenéxHbie
BbIYMCNUTENbHbIE CUCTEMBbI U 06paboTka 60MbLMX AaHHbIX. MobunbHble LMPPOBbIE
ycTpouctBa W WX pPOfib B  KOMMYyHMKauusix. BCTpoOeHHble  KOMMbIOTEPSI.
MuKpokoHTponnepbl. PO6oTN3npoBaHHbIE NPOU3BOACTBA.

MporpammHoe obecneveHne KOMMNBIOTEPOB W KOMMBLIOTEPHBbIX cucTeM. Bugpl
nporpamMmMHOro obecneyeHns un ux HasHadeHne. OCOBEHHOCTM NPOrpamMMHOro
obecneveHns MobunbHbIX yCTPONCTB. MNMapannensHoe nporpammupoBaHne. CUCTeEMHoe
nporpammHoe obecrnieyeHne. OnepaunoHHble CcUCTEMbl.  YTunutbl. [dparsepsbl
YCTPOWCTB. NHCTannaums n gevHCTannsaums nporpaMmMHoro obecneyeHus.

Qannosble cuUcTembl. [lpuHUMNBLI pa3MelleHnss N UMEHOBaHUA ((pannos B
ponrospemMeHHon namaTtu. LLiabnoHel gna onncanus rpynn ¢annos.

MporpammHoe obecniedeHne. JIMueH3npoBaHne NPorpaMmMHOro obecneveHnst u
undposbIX pecypcoB. lMponpuetapHoe 1 cBobogHOE nporpaMmHoe obecneveHue.
KoMmepyeckoe 1 HEKOMMEPYECKOE UCMOMb30BaHNE MPOrpamMMHOro obecnevyeHnss u
ungpoBbix pecypcoB. OTBETCTBEHHOCTb, YCTaHaBAMBaeMas 3aKOHOAATENbCTBOM
Poccuinckon ®epepaunm 3a HenpaBOMEPHOE UCMNOJSIb30BaHME MNPOrpaMmmMHOro
obecneyeHuns n uMdppPOBbIX PECYPCOB.

MpuHUMNBI NOCTPOEHMS K annapaTtHble KOMMOHEHTbl KOMMbIOTEPHbBIX CETEN.
CeteBble npoTokosbl. CeTb NHTepHET. Agpecauns B ceTn VIHTepHeT. NpoToKobl CTEKa
TCP/IP. Cnctema AOMEHHbIX UMEH.

Paspenenve IP-cetm Ha nopcetm € NoMoLwbto Macok nopceten. CeteBoe
agMUHUCTpUpoBaHue. [lonyyvyeHne [aHHbIX O CEeTeBbIX HACTPOMKax KOMMbloTepa.
lMpoBepka Hann4nsa cBa3n ¢ y3nom cetn. OnpeageneHe mapLipyTa OBUKEHNS NaKeToB.

Bugpl OEeATEeNbHOCTYN B ceTtun NHTepHerT. Cepsucel WNHTepHeTa.
"eonHdopmaynoHHble cucTeMbl. ['eonoKaunoHHble CEePBUCHI pPeanibHOro BpPEMEHU
(Hanpumep, nokaumss MOOGUNbHbIX TenedoHOB, ONPEeAeNieHne  3arpy’>KeHHOCTU
aBToMarucTpanem), MHTEPHET-TOProeAs, 6poHNPOBaHNE BUNETOB N FOCTUHNLL.

locymapCTBEHHbIE 3MEKTPOHHbIE cepBUCbl N ycnyrn. CounanbHble cetTn —
OpraHn3auus KONNEKTUBHOIO B3auMOenCcTBusa n obmeHa gaHHbiMn. CETEBOWN STUKET:
npasunna nosegeHuss B KnbepnpocTtpaHcTee. [lpobnema noanMHHOCTU MOJyHYEHHOM
nHpopmauyun. OTKpbITbIe 06pa3oBaTefibHblE PECYPCHI.

TexHOreHHble 1 OKOHOMMUYECKME Yrpo3bl, CBA3a@HHble C WCMNONb30BaHUEM
NH(POPMALNOHHO-KOMMYHUKALMOHHBLIX  TexHonornin. Obwme npobnembl  3aluUTbl
NHopmauun n nHpopmaumoHHon 6esonacHocTn. Cpencrea 3awmTbl MHOPMauMn B
KOMMbIOTEPAX, KOMIMbIOTEPHBIX CETSAX W aBTOMaTU3MPOBAHHLIX WH(POPMALVNOHHBLIX
cuctemax. lNpasoBoe obecrneyeHne NHpopMaLMoHHON 6e30MacHOCTM.



MpepoTtepalleHne HEeCaHKLMOHNPOBaHHOMO pocTtyna K NINYHON
KOH(ngeHUmansHom wuHpopMauumn, XpaHAWENCA Ha MepCcoHaslbHOM KOMMbKOTEPE,
MOOUSbHBIX YCTpoKWcTBax. BpegoHoCHoe nporpammHoe obecrneyeHne u cnocobbl
60pbbbl C HUM. AHTMBUPYCHble Mporpammbl. OpraHu3auys nnMYHOro apxusa
NHpopmauyun. PesepBHoe KonupoBaHue. [NaponbHas 3awmTa apxmea.

LLincbpoBaHne paHHbIX. CUMMETPUYHbIE U HECUMMETPUYHbIE Wndpbl. LLndpsl
npocTon 3ameHbl. LLingp Lesaps. LLndp BuxeHepa. Anroputm wingposaHus RSA.

TeopeTnyeckue oCHOBbI MH(POPMATUKKN

WHpopmaunsa, paHHble n 3HaHus. VIHopMauMoHHbIE NpoLecChbl B npupoae,
TEXHUKE 1 OOLLEeCTBe.

HenpepbiBHblIE W  OUCKPETHblE BEWYMHBI U curHanbl. HeobxooumocTb
ANCKpeTN3aumm uHpopMaunn, npegHasHa4YeHHoON [  XpaHeHus, rnepejayn  u
06paboTKM B UNPPOBbLIX CUCTEMAX.

[BonyHoe  KogupoBaHue. PaBHOMepHble M HepaBHOMEPHbIE  KOAbl.
HekognpoBaHne COOOLLEHNA, 3annCaHHbIX C MOMOLLBD HEepaBHOMEPHbLIX KOOOB.
Ycnosne ®aHo. NocTpoeHne o0gHO3HAYHO AEKOOMPYEMbIX KOOOB C NMOMOLLLIO AepeBa.
EanHnubl namepeHus konudectsa uwHGopmaumn. AndaBUTHLIA NOOXOA K OUEHKe
KONM4eCcTBa HOPMaLMK.

Cuctembl cuucneHus. PasBépHyTasa 3anucb UenbiX U ApO6HbIX 4ncen B
NO3ULNOHHOWN cucteme cumcnenus. Ceonctaa No3nLIMOHHON 3anmncun Yncna: Konn4ecTso
undp B 3anucu, NpusHak AeMMOCTM 4YUciia Ha OCHOBaHME CUCTEMbI CYUCTIEHUS.
Anroput™m nepesoga uUenoro 4ncna u3 P-n4HON CUCTEMbI CHUCEHUSA B OECATUYHYIO.
Anroput™m nepeBofa KoHeYHon P-nyHOM apobu B gecATn4Hyto. AnroputM nepesoa
Lesioro yucna n3 OecsaTUYHOW CUCTEMbl cHUCNeHus B P-nyHylo. [lepeBon KOHeYHOoM
AecaTn4HOM Apobu B P-nynyto. [BoudHas, BOCbMepMYHasa W LWecTHaguaTepuyHas
CUCTEMbI CHUCNIEHNS, CBA3b MeXAy HUMU. ApumMeTrndeckre onepaumm B NO3ULNOHHBIX
cucTemMax cuucneHus. TponyHas ypaBHOBELLEHHas cucTtemMa cyucneHus. [OBOUYHO-
AECATNYHAA cUCTEMA CHUCTIEHNA.

Koanposanue TekctoB. Kognposka ASCII. OgHobanTHble kognposku. CtaHaapT
UNICODE. Koguposka UTF-8. OnpepeneHne nHOOPMaLNOHHOIO O06béMa TEKCTOBbIX
COOOLLEHNIA.

KoguposaHue nzobpaxxeHuin. OueHka NMHPopMaunoHHOro o6béma rpan4eckmx
AaHHbIX NPU 3a4aHHbIX pa3peLleHnn n rnybrnHe koguposaHna ugeTa. LiBeToBble mogenn.
BekTopHOe kopupoBaHune. Popmatbl rpaguHecknx annos. TpéxmepHas rpaduka.
dpakTanbHas rpaduka.

KoanpoBaHue 3Byka. OueHka nHhopMauMoHHOro 06bEma 3BYKOBbIX AaHHbIX Mpu
3afaHHbIX YacToTe UCKpeTU3aunn n paspsagHOCTU KOAUPOBaHMS.

Anrebpa noruku. T[loHATME BbiCKasbiBaHWSA. BbickasbiBaTenbHble  (OPMbI
(NpegukaTtbl). KBaHTOPbI CyLLECTBOBAHNA 1 BCEOOLLHOCTN.

Jlornyeckne onepauun. Tabanupl WCTUHHOCTU. JlOrMYecKne BblPaXkKeHUs.
Jlornyeckue ToxpgecTsa. [lokasaTenbCTBO JIOMMYECKNX TOXAECTB C MOMOLLbIO Tabany,
NCTUHHOCTW. JTornyeckmne onepaumm n onepaumm Hag MHOXXeCcTBaMu.

3aKoHbl anrebpbl NOrvKW. OKBMBANEHTHbIE MPeobpa30oBaHUA  NTIOMMYECKMX
BblpaXkeHui. Jlornyeckue ypaBHeHNs N CUCTEMbI YPaBHEHWI.

Jlornyeckne ¢yHKuMK. 3aBUCUMOCTb KONMNYECTBA BO3MOXHbIX JIOMMYECKUX
PYHKUMIA OT KONNYECTBA apryMeHToB. [10o/IHble CUCTEMBI JTIOMMYECKUX (PYHKLINIA.



KaHoHun4eckne hopMbl TIOrMYeckmx BoblpaxkeHnin. CoBepLUeHHble U3 bIOHKTMBHbIE
N KOHBIOHKTMBHbIE HOpPMasbHblEe (OPMbl, anropuTMbl UX MOCTPOEHUs no Tabnuue
NCTUHHOCTW.

Jlornyeckne oanemeHTbl B cocTaBe KowmnbkoTepa. Tpurrep. CymmaTop.
MHoropaspsagHbin  cymmatop. [loCTpoeHne CXemM Ha NOrMyeckux 3afieMeHTax no
3aaHHOMY JIOTMYECKOMY BbIpaXEHMD. 3anncb NOMMYECKOro BbIpaXXeHUst Mo
JNIOrNYECKON CXEME.

lMpegctaBneHne uenbiX 4nucen B nNamMaTu  KomnbioTepa. OrpaHUYeHHOCTb
AnanasoHa Yncen npu orpaHnYeHnn KonmyecTsa paspsgos. [NepenonHeHve paspsagHom
CETKN. be33HaKoBble 1 3HAKOBbIE AaHHble. 3HAKOBbIN OUT. [1BONYHbIN AONOSHUTENbHbIN
KO, OoTpuLaTenbHbIX YCEN.

MobuTtoBble norudeckue onepauun. Jlorndyecknin, apudPMETUHECKUA 1
uuknudeckun capurn. LLincdposaHmne ¢ noMoLLbio NOGUTOBON ONepaLnin «MCKIKYarLee
NN,

MpencraBneHne BELLECTBEHHbIX YMCEN B NaMATN KOMMbiOTEPA. 3Havawasa 4acTb
N NOPAOOK yucna. [uana3oH 3Ha4YeHun BeLeCTBEHHbIX Yuncen. [Npobnembl XpaHeHus
BELLECTBEHHbIX 4YUCESN, CBfI3aHHble C OrpaHuYyeHneM Konmn4ecTsa paspsgos.
BbinonHeHne onepaumii C BELWECTBEHHbIMU Y/CaMW, HAKOMAEeHWe OowwnboK npu
BbIYMCIEHUSAX.

Anroputmbl n nporpammMmmupoBaHue

OnpepeneHne BO3MOXHbIX pPe3ynbTatoB paboTbl MNPOCTENWMX anropuTMOB
ynpaBfieHns ICNOAHUTENSMN U BbIYUCNTENBHbBIX anropuTtMoB. OnpegeneHme NCXoaHbIX
AaHHbIX, MPY KOTOPbIX afifOpUTM MOXET faTb TpebyeMblin pe3ynbTarT.

OTanbl pelweHns 3aga4 Ha KomnbkoTepe. VIHCTpymeHTanbHble CpeacTsa:
TPaHCNATOP, OTNaAYUK, NPOMUINPOBLUNK. KOMNUAAUNS 1 NHTepnpeTaums nporpamm.
BupTyasnbHble MalnHBbI.

MHTerpupoBaHHaa cpega paspaboTku. MeTtogbl OTnagku  nporpamm.
Vicnonb3oBaHne TpaccupoBOYHbIX Tabnuy. OTnagoyHblin  BbiBOL. [lowarosoe
BbINOSIHEHWNE NMporpamMmmbl. TOYKK ocTaHoBa. [TPOCMOTP 3HAYEHUN NEPEMEHHBbIX.

A3bik  nporpammupoBanua  (Python, Java, C++, C#). Twunbl [AaHHbIX:
LeSIOYMCNEHHbIE, BELLECTBEHHbIE, CUMBOJbHbIE, norndeckne. BetBneHusa. CnoxxHble
ycnosus. Uuknbl ¢ ycnoBmem. Lnknbl no nepemeHHOW. B3anMo3aMeHAeMOCTb
pasnn4HbIX BUOOB UMKNOB. VIHBapunaHT ymkna. CoctaBneHune umkna ¢ MCnosb30BaHNEM
3apaHee onpenenéHHoro MHBapuaHTa umkna.

[JokymeHTupoBaHne nporpamMm. lKcnonb3oBaHne KoOMMeHTapues. [logroTtoBka
onvcaHus NporpamMmbl N UHCTPYKLNN 151 NONb30BaTENS.

AnroputMbl  06paboTKM HaTypasnbHbIX 4YUCEeN, 3anuCaHHbIX B MO3UMLUMOHHbIX
cucTemMax CUYUCNEeHna: pasbueHne 3annucm Yncna Ha oTaenbHble Lngpbl, HAXOXAeHNE
CYMMbI 1 NPOn3Be[eHNs UMdp, HaXOXOeHNe MakKCUMansHOM (MUHUMaNbHOM) Lndpbl.

HaxoxpgeHue Bcex MNpOCTbiIX yucen B 3agaHHOM auanasoHe. [lpepncrasneHue
yucna B Buae Habopa nMpPOCTbIX COMHOXUTENEW. ANroputMm GbICTPOro BO3BEAEHUS B
CTeneHb.

O6paboTka faHHbIX, XpaHAWMXCS B dannax. TeKCToBble N ABOUYHbIE (halnbl.
dannosble NepeMeHHble (harnoBble ykasatenu). YteHne n3 cainna. 3anuce B dann.

Pa3bueHne 3apaym Ha nopgsapadqn. lMognporpammel (Mpoueaypbl U YHKUUN).
Pekypcusi. PekypcuBHble 06beKTbl ((ppakTanbl). PekypcuBHble npouenypbl U (yHKLUN.
Vicnonb3oBaHue cTeka anga opraHn3aumm pekypCcrBHbIX BbI3OBOB.



Vicnonb3oBaHne CcTaHOapTHOM  OMONMOTEKM A3blka  MPOrpamMMmpoBaHUs.
MopkntoyeHne 6GMGAMOTEK NogNpPoOrpaMm CTOPOHHMX MpousBoguTenen. MoaynbHbIii
NPVHLMN NOCTPOEHNSA NPOrpPamMm.

YucneHHble mMeToabl. TO4YHOE M NPUOAMKEHHOE peLleHns 3agadvn. YncneHHble
METOAbl PeLleHns ypaBHeHU: MeTon nepebopa, MeTon MOMNOBUHHOMO OeneHus.
MpubnmxEHHoE BblHMCEHNE ONNH KPpUBbIX. Bbluncnernne nnowanen ouryp ¢ NnOMoLLbo
YNCNEHHbIX METOAOB (MeTon, NPAMOYrONbHUKOB, METOA Tpaneuuin). Nonck makcumyma
(MUHUMYMa) PYHKUUN OQHON NEPEMEHHON METOAOM NONOBUHHOIO AENEHUS.

O6paboTka CUMBOJIbHbLIX  [aHHbIX. BcTpoeHHble pyHKUUM A3blKa
nporpamMmMmpoBaHns gnasi o6paboTKM CUMBOJSIbHbLIX CTPOK. ANroputMbl 06paboTKm
CUMBOJIbHbIX CTPOK: MOACYET KOAMYECTBA MOSIBEHUI CUMBOSA B CTPOKe, pasbneHne
CTPOKM Ha cnosa no NpobenbHbIM CUMBO1aM, MOUCK NOACTPOKN BHYTPY OAHHOW CTPOKN,
3amMeHa HangeHHOW NoACTPOKU Ha OpYryto CTPOKY. ['eHepauns BCex CNoB B HEKOTOPOM
ancasute, yooBNeTBOPAOLWNX 3a4aHHbIM orpaHnydeHusM. NpeobpasoBaHne 4Ynicna B
CUMBOJIBHYIO CTPOKY 1 06paTHO.

MaccuBbl 1 nocnepoBaTtenbHOCTM  4ynucenl.  BbluucneHne  0606WEHHBLIX
XapakTEPUCTUK 3NEMEHTOB MaccumBa WM YUCNOBOW MNOCNEOOBaTENbHOCTU (CYMMbI,
npon3BefeHns, cpegHero apudMeTMYecKoro, MWHUMaNbHOro W MakKCUMasbHOro
9NIEMEHTOB, KOJMYEeCcTBa 3NEMEHTOB, YOOBMETBOPAOWMNX 3a4aHHOMY YCOBUIO).
JIMHENHbIN NONCK 330aHHOro 3Ha4YeHUs1 B MaccuBse.

CopTupoBka OOHOMEPHOro maccuea. [1pocTble MeToAbl COPTUPOBKK (MeTonq
ny3blpbka, MeTo, Bbibopa, COpTMpOoBKa BCTaBkamu). CopTupoBka cnusHnem. boictpas
copTupoBka maccusa (anroput™ QuickSort). [JBOMYHbIA MONCK B OTCOPTMPOBAHHOM
mMaccuse.

[BymMepHbie MaccuBbl (MaTpubl). ANropuTMbl 06paboTKM OBYMEPHbLIX MaCCHBOB:
3anofiIHeHne [BYMEPHOro 4MC/IOBOrO MaccmBa MO 3afaHHbIM npasuiam, MOUCK
3NeMeHTa B [BYMEPHOM MacCuBe, BblHUCIIEHWE MaKCUMyma (MUHUMYMA) U CYMMbI
9N1EMEHTOB [ABYMEPHOro MaccuBa, nepecTtaHoBKa CTPOK M CTONOLOB ABYMEPHOro
mMaccuBsa.

UHdopmMmaLnoHHbIe TEXHONOrUN

TekcTtoBbIN nNpoueccop. PepaktnposaHue w©n dopmaTtupoBaHne. [lpoBepka
opdorpacpum n rpammatukun. CpepctBa noucka M aBTO3aMeHbl B TEKCTOBOM
npoueccope. Vcnone3oBaHue ctunein. CTPYKTYpPUPOBaHHbIE TEKCTOBbIE AOKYMEHTbI.
CHocku, ornaeneHve. KonnektnsHas pabota C OOKyMeHTamu. VIHCTpyMeHTbI
PEeLEeH3NPOBaHNA B TEKCTOBbIX npoueccopax. Ob6nadvHble cepsBuckl. [enosas
nepenucka. Pedepar. [lpaBuna uyuTMPOBaAHNA UCTOYHUKOB U OPOPMAEHUN
oubnnorpadgunyecknx ccbinok. OdopmneHne cnucka nutepaTypbl. 3HAKOMCTBO C
KOMMbIOTEPHOW  BEPCTKOM TeKCTa. TexHn4eckme cpencresa  BBOAa  TekcTa.
Cneunann3npoBaHHble CPEACTBA peakTMpPOBaHMa MaTeMaTUYECKNX TEKCTOB.

AHann3 paHHbiX. OCHOBHble 3agayn aHanu3a [faHHbIX: MPOrHO3UpPOBaHKE,
Knaccugukaums, Knactepusaums, aHanna oTKIoHeHUN. [NocnegosaTeNbHOCTb peLleHns
3a4a4 aHanm3a gaHHbIX: C60p NePBUYHbBIX OAHHbIX, OHUCTKA N OLIEHKA KayecTBa OaHHbIX,
BbIGOP W/UNM NOCTPOEHME MOoAenu, NpeobpasoBaHne OaHHbIX, BU3yanu3aums OaHHbIX,
NHTeprpeTaunsa pesynbTaToB. [lporpaMMmHble CpefcTBa U UHTEPHET-CepBUCHI ONs
06paboTKM 1 npegcTtaBneHnss AgaHHbiX. bonbwune paHHble. MalwnHHOe 06y4eHue.
VHTennekTyanbHbI aHann3 gaHHbIX.

AHann3 paHHbIX C MOMOLbIO 3MEKTPOHHbIX Tabnuu. BblancneHne cymmebl,
cpepHero apudMeTM4ecKoro, Hambonbliero (HaMMeHbLUEro) 3Ha4deHus auanas3oHa.



BbluucneHne koapuumeHTa Koppensaumm OByx psigoB  gaHHbIX.  [locTpoeHwue
cTonb4atbiX, NMHENYATbIX N KPYroBbiX guarpamMmm. [1ocTpoeHue rpadukoB yHKLUMIA.
Mopbop nuHWMM TpeHaa, peLeHne 3agay NPOrHO3NpPOBaHKS.

YuycneHHoe peLleHne ypaBHeHMI C NOMOLLBIO nogbopa napametpa. Ontummsayus
Kak MOWCK Haunyylwero peweHns B 3afaHHblX ycnosusx. Lenesas dyHkums,
orpaHnyeHus. JlokanbHble N rnobanbHbIi MUHUMYMbI LieneBon yHKumn. PelueHne
3aga4y onTMMM3auumn ¢ NOMOLLBIO SNEKTPOHHbLIX Tabnuu,.

11 KJ1IACC

TeopeTnyeckue oCHOBbI MH(POPMATUKKN

TeopeTnyeckne nogxodbl K OUEHKe KonmyecTBa uMHpopMaumn. 3akoH
agaouTMBHOCTU  MHpopmauun. dopmyna Xaptnu. WHdopmauus n  BEepOATHOCTb.
®opmyna LLleHHOHa.

Anroputmbl cxxatns gaHHbix. Anroputm RLE. Anropmutm XaddpmaHa. Anroputm
LZW. Anropntmbl CXatnst SaHHbIX C NOTEPSAMU. YMEHbLUEHNE ryOUHbI KOOUPOBaHUA
useta. OcHoBHbIE ngen anroputmos cxaTtust JPEG, MP3.

CkopoCTb nepegayn  AaHHbiX. 3aBUCMMOCTb BpeMeHW nepefaym  oT
NH(POPMAUNOHHOrO O6bEMAa [aHHbIX W XapaKTepUCTUK KaHana cBA3u. [1puyuHbl
BO3HMKHOBEHMSA OWMOBOK Npu nepegadve gaHHbIX. Kogpl, No3Bonsiowme obHapyXneatb
N MCMPaBASATb OWNBKN, BO3HUKAOLWME NpK nepegadve gaHHbIX. PacctosHne XammMuHra.
KoanpoBaHue ¢ noBTopeHnem 6utos. Kogbl XaMMUHra.

Cuctembl. KOMMNOHEHTbI CUCTEMbI U X B3ammogencTame. CnctemHbli adexT.
YnpasneHne Kak nHpopMaumnoHHbIn npouecc. ObpaTHas CBA3b.

Mogenn wn wmopgenuposaHue. Llenb mogenupoBaHus. CooTBeTCTBME MOAENN
MogenupyemMomy OOBLEKTY Wnan npoueccy, uenu mopenvposaHusi. dopmannsaums
NpUKNagHbIX 3agad.

lMpencTaBneHve pe3ynsLTaToB MOAENMPOBaHMSA B BUae, yAo6HOM Ans BOCNpUATUSA
yenosekoM. ['padmyeckoe npencraBneHne gaHHbIX (CXembl, Tabnuubl, rpadukn).

Npadbl. OcHOBHble NOHATUA. Bugbl rpadgos. OnucaHne rpadoB C MOMOLLBHO
MaTpuy, CMEXHOCTW, BECOBbIX MaTpuy, CMUCKOB  CMEXHOCTU. PelwweHue
anropuTMUYECKIMX 3a4a4, CBA3aHHbIX C aHanM3oM rpadgoB (MoOCTPOEHNE ONTUMASIbHOMO
nyTn Mexxay BepwmnHamn rpada, onpeaeneHne KoAMYecTsa pasfnyHbiX NyTen Mexany
BepLUMHAMN OPUEHTMPOBAHHOIO aUMKNnYeckoro rpada).

Hepesbsi. BbrnHapHoe pepeBo. [HepeBbsa noucka. Cnocobbl obxopa pepesa.
MpencraBneHne apnpmMeTUHECKNX BbIPXKEHUIN B BUAE AepeBa. [JUCKPETHbIE UIPbl OBYX
UFPOKOB C MOAHOW WHdopmaumen. [locTpoeHne pepesa nepebopa BapuaHToOB,
onucaHne cTparternm urpbl B Tabnn4Hon ¢opme. BbMrpbilHbie U NPOUrpbILHbIE
no3nummn. BeimrpbilwHble cTpaTermm.

CpenctBa MCKYCCTBEHHOro uHtennekra. CepBuCbl MalIVHHOMO nepesofja W
pacno3HaBaHuss YCTHOW peudn. KorHuTuBHble cepBuCbl. VaeHTudgukaums v nouck
n3obpaxkeHnin, pacnosHasaHne nuu. Camooby4vatowmecs CUCTEMbl. VICKYCCTBEHHBbIN
NHTENNEKT B KOMMbIOTEPHbIX wurpax. lMcnonb3oBaHne METOAOB WCKYCCTBEHHOMo
nHTennekta B oby4arowmx cuctemax. Vcnonb3oBaHne MeTogoB WCKYCCTBEHHOMO
MHTennekta B poboToTexHuke. WHTepHeT Bewen. [lepcnekTmBbl pPas3BUTUSA
KOMMbIOTEPHbBIX UHTENNEKTYasNbHbIX CUCTEM. HENPOHHbIE CETI.

Anroputmbl U NnporpaMmmMupoBaHune



dopmanuadaums NoHATUA anroputma. MawunHa TbhlopuHra Kak yHuBepcasbHas
Mopfenb BbluucnieHnin. Tesnc HYépya—-ToopuHra.

OueHKa cnoXXHoCTH BblvncneHuin. Bpemsa paboTtbl  06bEM NCNOSIb3YEMON NaMATH,
NX 3aBNCMMOCTb OT pasmepa UCXOAHbIX AaHHbIX. OUueHKa aCUMMTOTUYECKON COXXHOCTU
anropuTMoB. ANrOpUTMbl NOAUHOMUANBHON CHOXHOCTU. [lepebopHble anropuUTMbl.
MpuMepbl pasnn4YHbIX anropuTMOB pPelleHNs OfHOW 3afayu, KOTopble UMEKT
Pa3/INYHYIO CNOXHOCTb.

Mouck NpocTbIX Yncen B 3a0aHHOM Amnanas3oHe C MOMOLLLIO anropuTMa «peLleTo
OpatocheHa».

MHoropaspsgHble Lefble Yncna, 3agayun GaMHHON apuMeTUKN.

Cnosapwu (accoumaTBHbIE MacCKBbl, 0TOOpaXKeHus). Xaw-Tabnuubl. NocTpoeHne
angaBnUTHO-4aCTOTHOro cnoBaps A1 3a4aHHOro TekcTa.

Ctekn. AHann3 npaBWIbHOCTN  CKOBGOYHOrO  BblpaXKeHus. BbluncneHue
apUPMETNHECKOrO BblpaXKEeHUS, 3anncaHHOro B NOCT(UKCHON hopme.

Ouepean. Vicnonb3oBaHue o4vepean ons BPeEMEHHORO XPaHeHs AaHHbIX.

AnropntMmbl Ha rpadgax. [locTpoeHne MUHMMaNbLHOrO OCTOBHOIMO [Aepesa
B3BELUEHHOro CBA3HOINO HEOPUEHTUPOBAHHOIo rpada. KonmyecTBo pasnnyHbIX NyTen
MeXXay BepLUMHaMN OPUEHTUPOBAHHOMO aumkanyeckoro rpadga. AnroputMm JenkcTpsbl.

HepeBbsi. Peanusaums gepesa C MOMOLLBIO CCbIIOYHBIX CTPYKTYP. [BOUYHbIE
(6buHapHble) pepeBbs. [locTpoeHue pepeBa pOnsi 3agaHHOrO  apudPMETUYECKOro
Bblpa)KeHus. PekypcuBHble anroputmbl obxoga fepesa. lcnonb3oBaHme cTeka U
oyepenun onsa obxona gepesa.

duHamn4eckoe nporpaMmMmnpoBaHne Kak MeTof pelleHns 3aday C COXpaHeHVeM
NPOMEXYTOYHbIX pPe3ynbTaTtoB. 3afadn, pellaemMble C MNOMOLLB  AMHaAMUYECKOro
NPOrpPaMMNPOBaHNSA: BbIYUCIEHNE PEKYPCUBHLIX QYHKUUIA, MNOACYET KomM4ecTsa
BapunaHToOB, 3a4a4n ONTUMU3aLNN.

MoHsaTME 06 OOBLEKTHO-OPUEHTUPOBAHHOM nporpaMmmupoBannn. O6bekTbl U
knaccbl. CsonctBa u MeToabl 06beKTOB. OOBbEKTHO-OPUEHTUPOBAHHbLIA aHans.
Pazpabotka nporpaMm Ha OCHOBE OOBLEKTHO-OPUEHTUPOBAHHONO  nogxona.
VHkancynsauus, HacnegosaHue, NoMMopgusm.

Cpegpl ObicTpon paspaboTkm nporpamm. [lpoekTnpoBaHne wuHTepderica
nonb3osatens. Vcnonb3oBaHne roToBbIX YrpaBAseMbIX 3/IEMEHTOB O/1S1 MOCTPOEHUs
NHTepdeinca.

0O630p A3bIKOB NporpaMmmupoBaHns. NoHATUe 0 NapagurMmax NPorpaMMmnMpPOBaHKS.

UHdopmaLnoHHbIe TEXHONMOrUN

JTanbl KOMMbOTEPHO-MATEMATMHYECKOrO MOLENVUPOBAHNA: MOCTaHOBKA 3adauu,
paspaboTka Mopenu, TECTUPOBaHME MOAENU, KOMMbIOTEPHbIA 9KCMEPUMEHT, aHann3
pe3ynbTaTtoB MOAENNPOBaHMS.

OuckpetTnsaums npy MatemMatMyecKoM  MOLENUPOBAHUN  HEMpepbIBHbIX
npoueccoBs. MogenupoBaHne ABwxeHus. MopenupoBaHue O6uMOAOrMYECKNX CUCTEM.
MaTemaTtnyeckne Mogenn B 3KOHOMUKE. BbluncanTeibHble 3KCNePUMEHTbI C MOAENSMUA.

O6paboTka pesynbTaTtoB 3KcnepuMmeHTa. MeTog HauMeHbLUMX KBagpaTos.
OueHka 4MCnOBLIX NapameTpoB  MOOENMpPyeMbIX OOBLEKTOB U NPOLLECCOB.
BoccTraHoBneHne 3aBMCMMOCTEN NO pe3ysibTaTaM dKCnepruMeHTa.

BeposaTHOCTHbIE Mogenu. MeTogp! MoHTe-Kaprno. VimntaumnmoHHoe
MogenupoBaHne. CUCTEMbI MAacCOBOIO 06CNYy)XNUBaHUS.

Tabnn4Hble (pensumnoHHble) 6a3bl AaHHbIX. Tabnuua — NnpeacTaBfieHNne CBeAeHUIN
06 ogHOTUNHLIX 0bbekTax. None, 3anucbk. Kntoy Tabnuupl. Pabota ¢ rotoBon 6a3on



AaHHbIX. 3anonHeHue 6a3bl gaHHbIX. [1oncK, copTupoBKa U uibTpauus OaHHbIX.
3anpocbl Ha BbIOOPKY [OaHHbIX. 3anpocbkl C napameTpamu. Bbluucnsemble nons B
3anpocax.

MuorotabnunyHble 6a3bl AaHHbIX. Tunbl cBA3eM Mexay Tabnuuamn. BHewHuin
K/toY. LlenocTHoCTb 6a3bl AaHHbIX. 3anpockl K MHOroTabindHbiM 6a3am gaHHbIX.

VHTepHeT-npunoxeHnsa. NoHATUE O CepBEepHOW N KIIMEHTCKOW 4acTax canTta.
TexHonorna «KNNeHT — cepBep», €€ AOCTOMHCTBA 1 HegocTaTkn. OCcHOBbI s3blka HTML
N KackagHoix Tabnuy, ctunen (CSS). CueHapun Ha a3bike JavaScript. Popmbl Ha BEG-
CTpaHuue.

PasmelueHne Beb-canToB. Ycnyra XOCTUHra. 3arpyska gannos Ha cauT.

BeBoa 13006paxeHun C WUCMNONb30BaHMEM PAasfiMYHbIX UMEPOBbIX YCTPONCTB
(unppoBbIX oToanmapaTtoB M MUKPOCKOMOB, BUOEOKaMep, CKaHepoB U OpYyrux
ycTponcTts). [paduyecknii pepaktop. Paspewenve. KagpuposaHue. lcnpasneHue
NnepcrneKTuBblI. MMcTorpamma. Koppekuus YPOBHEN, KoppeKuus uBeTa.
Ob6ecuBeumBaHue LBeTHbIX n3obpaxxeHuin. PeTywb. PaboTa ¢ obnactamu. GunbTpbl.

MHorocnomHble un3obpaxeHusi. TekctoBble cnoun. Macka cnosi. Kananbl.
CoxpaHeHue BblgeneHHon obnacTtu. [logrotoBka wnniocTpauuin onsa Beb-canTos.
AHMNPOBaHHbIE N306paXKeHNS.

BektopHas rpadwuka. [lNpumuTtumebl. V3meHeHne nopsgka  3/1EMEHTOB.
BbipaBHuBaHue, pacnpepgenenve. [pynnuposka. Kpusble. dopmaTtbl BEKTOPHbIX
PUCYHKOB. /Icnonb3oBaHne KOHTYpPOB. BekTopmnaaums pacTpoBbiX N306paXkeHWIA.

MpuHUMNBI NOCTPOEHMA U PefakTUPOBaHUS TPEXMEPHbIX Mogenen. CeTo4Hble
mopgenn. Matepuansl. MogenmpoBaHne NCTOYHUKOB ocBeLleHns. Kamepbl. AQONTUBHbIE
TexHonorum (3D-npuHTepsbl). NoHATME O BUPTYyanbHOW peasibHOCTU U AOMNOSIHEHHOM
peanbHOCTH.



NMIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI MO UH®OPMATUKE
(YT NYBJIEHHbIA YPOBEHb) HA YPOBHE CPEAHEIO OBLLErO OGPA30BAHUA

JINHHOCTHbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl OTPaXkatdT FOTOBHOCTb M CMNOCOBHOCTL O6y4varoLmxcs
pyKoBOACTBOBaTbCA CHPOPMUPOBAHHON BHYTPEHHEW Mo3uumein JIMYHOCTU, CUCTEMOWN
LEHHOCTHbIX OpMEHTauun, MNO3UTUBHbLIX BHYTPEHHUX YOEXAEHUA, COOTBETCTBYHOLLMX
TPaoMUMOHHbBIM LIEHHOCTSIM POCCUIACKOro O6LLECTBA, pacLUMPEHNE XXUSHEHHOIO OnbiTa n
onbiTa [EATENbHOCTM B MNPOLECCe peann3auumn CpeactsamMm y4ebHOro npegmeta
OCHOBHbIX HanpaBfeHnn BOCNUTATENbHON AEATENIbHOCTM.

B pe3ynbTaTte nay4eHms tHopMaTUKN Ha YpPOBHE cpeaHero obuiero obpasoBaHns
y oby4atoulerocs 6ynyT cchopMmMpOBaHbl cnegyowme NMMYHOCTHbIE Pe3yNbTaThbl:

1) rpa)>xpaHCKOro BOCNUTaHUS:

OCO3HaHWe CBOMX KOHCTUTYLMOHHbIX MpaB N 06A3aHHOCTEN, yBa)KeHMe 3akoHa W”
npaesonopsigka, CcobnogeHne ocHoBononararwmx HOpPM MHEGOPMAaUMOHHOro npasa u
NHOpPMaUNOHHOM 6e30MacHOCTY;

FOTOBHOCTb NPOTMBOCTOATb NOE0NOMNMM SKCTPEMM3MA, HAUMOHaNn3ma, KceHohobuu,
OANCKPUMUHaALNK N0 coumanbHbIM, PEUITMO3HbLIM, PACOBbLIM, HALUMOHabHbIM NMPU3HaKam B
BUPTYaslbHOM MPOCTPaHCTBE;

2) NnaTPpNOTNYECKOro BOCNUTaHUS:

LEeHHOCTHOE OTHOLLUEHME K WUCTOPUYECKOMY Hacneguo, AOCTMKeHusM Poccuun B
HayKe, UCKYCCTBE, TEXHONOMNAX, MOHUMaHNE 3HA4YEHNST MHPOPMATUKN KaK HayKN B XKN3HU
COBPEMEHHOro 06LLECTBa;

3) AYyXOBHO-HPaABCTBEHHOro BOCNUTaHUSA:

ChOPMNPOBAHHOCTb HPABCTBEHHOIO CO3HAHWS, 3TUYECKOrO NOBEAEHUS;

CNOCOBHOCTb OUEHMBaTb CUTyauuld W MPUHUMATb OCO3HaHHblE pPELUEeHUS,
OPUEHTNPYACH Ha MOPasSibHO-HPAaBCTBEHHbIE HOPMblI U LEHHOCTU, B TOM 4YUCE B CETU
VHTepHeT;

4) 3CTEeTN4ECKOro BOCNUTaHus:

9CTETUYECKOE OTHOLLUEHNE K MUPY, BKKOYAS 3CTETUKY HAYYHOrO N TEXHUYECKOrO
TBOPYECTBQ;

CMOCOBHOCTbL BOCMPUHMMATbL pasfnyHble BUAObl WCKYCCTBa, B TOM 4uchne
OCHOBaHHOIO Ha UCMONb30BaAHUN MH(OPMALMOHHBLIX TEXHONOMNIA;

5) dnsnvyeckoro BoOCNUTaHUA:

chopMMpPOBaHHOCTb 340pPOBOro M 6e3onacHoro obpasa >XM3HW, OTBETCTBEHHOIO
OTHOLLUEHNS K CBOEMY 300pOBbl, B TOM 4uUcfie 3a CHET cobnogeHus TpebosaHUN
6esonacHoin akcnayatauunm CpeactBs  WMHPOPMAUMOHHBIX U KOMMYHUKALMOHHBIX
TEXHOMOINIA;

6) TpyAOBOIro BOCNUTaHUSA:

FOTOBHOCTb K AaKTUBHOW [OEATENbHOCTU TEXHONIOMMYECKON U coumasibHON
HanpaBfIEHHOCTW, CMNOCOOHOCTb VHALUMMPOBATb, MNaHNPOBaTb W CaMOCTOATENbHO
BbINOSIHATb TaKytO OEATENbHOCTD;

UHTepeCc K cdepam NpohecCUoHaNbHON OeATEeNbHOCTN, CBSA3aHHbIM  C
nHopMaTUKON,  MPorpaMmMmMpoBaHNEM 1 MHMOOPMALMOHHBIMA  TEXHONOMMSIMN,
OCHOBaHHbIMW Ha OOCTKEHUAX HAaYK MHOPMATUKU N HAyHHO-TEXHUYECKOro Nporpecca,
YMEHME COBepLUaTb OCO3HaHHbIM Bbi6Op Oyaywein npodeccun u peann3oBbiBaTb
COBCTBEHHbIE XXN3HEHHbIE M1aHbI;



FOTOBHOCTb U CMNOCOBHOCTb K 06pa3oBaHnio N caMmoobpasoBaHMO Ha NPOTSXKEHUN
BCEW XXU3HW;

7) 3KOJIOrM4eCcKoro BOCNUTaHusN:

OCO3HaHue rnobanbHOro xapakrepa 3KOorMYecKnx Npodnem n nyTen nx peLleHus,
B TOM 4MCJe C YHETOM BO3MOXKHOCTEN MHHOPMALVMOHHO-KOMMYHUKALUVOHHbBIX TEXHONOMNIA;

8) UeHHOCTN HAaY4YHOr0 NO3HAHUSA:

CchOopMUPOBAHHOCTb MUPOBO33PEHNSA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO
pPasBUTUA HayKn, OOCTUIXKEHUSAM Hay4YHO-TEXHMYECKOrO nporpecca M o6LeCTBEHHON
NPaKTUKN, 32 CYET MOHUMaHNA PON NHEPOPMALVOHHbBIX PECYpPCOoB, NUH(POPMALMOHHBLIX
NPOLECCOB N NHMPOPMALMOHHBLIX TEXHOJIOMMIA B YCJIOBUSX LUPPOBON TpaHcdopmauuu
MHOIMX cdpep >KN3HN COBPEMEHHOIO 0OLLIECTBA;

OCO3HaHMe LEHHOCTU Hay4YHOW [OeATeNlbHOCTW, r[OTOBHOCTb OCYLIECTBAATb
NPOEKTHYIO 1 UCCNEQOBAaTENbCKYIO AEATENbHOCTb UHAMBUAYANBHO U B rpynne.

B npouecce OOCTMXKEHUS NUYHOCTHBLIX Pe3yfibTaToB OCBOEHUSA NPOrpamMmmbl Mo
MHdopmaTuke y OOy4valoWUXCA COBEPLUEHCTBYETCA 3MOLMOHASBbHBLIM  MHTENNEKT,
npegnonararowmnn chopMnNpPoOBaHHOCTb:

camMoperynupoBaHng,  BKJOYalOWEro  CaMOKOHTPOJSIb, YMEHWe  MpuHUMaTb
OTBETCTBEHHOCTb 3a CBOE NOBeAeHNe, CNOCOOHOCTb afanTMpPoBaTbCs K 9MOLMOHaNbHbIM
N3MEHEHNSAM 1 MPOSBNATL MOKOCTb, ObITb OTKPbITEIM HOBOMY;

BHYTPEHHEN MOTUBALUWW, BKKOYAOLWEN CTPEMAEHNE K JOCTUXKEHNIO LIEeIN N yCnexy,
ONTUMU3M, UHULMATUBHOCTb, YMEHME OENCTBOBATb, UICXOOA U3 CBOMX BO3MOXXHOCTEN;

aMnaTuun, BKKHYaLWen CNoCOOHOCTb NOHMMAaTb 3MOLIMOHANIbHOE COCTOSIHME APYriX,
yYnTbIBaTb €ro MNpu OCYLUECTBAEHUA KOMMYHUKALMW, CNOCOOHOCTb K COYYBCTBUKO U
COMnepeXXnBaHuio;

coumanbHbIX HaBbIKOB, BK/HOYalOLWMX CMOCOOHOCTL BbICTpamBaTb OTHOLUEHUSI C
ApYyrumMn ntoabMun, 3a60TUTLCS, NMPOSABAATE MHTEPEC U pa3peLlaTb KOHMNKTBI.

METAMNPELOMETHDIE PE3YJIbTATDI

B pesynbTaTte nsyveHns nHGOpMaTUKN Ha YPOBHE CpeaHero obero obpa3oBaHus
y obyyatouierocsi 6yayT cchopmMmnpoBaHbl MeTanpeaMeTHblE pPe3yfibTaTbl, OTPaKEHHbIE B
yHMBEpPCasbHbIX Y4ebHbIX OENCTBUSIX, @ VMEHHO — MOo3HaBaTesibHble YHUBepCcasbHble
y4yebHble  OeicTBMS,, KOMMYHVKaTUBHble  YHUBEpcasnbHble Yy4ebHble  AeilcTBus,
PErynsiTuBHbIE YHUBEPCalbHble y4ebHble AeiCTBMS, COBMECTHas AeSATENbHOCTb.

Mo3HaBaTenbHble YyHUBepcasnbHble y4eOHble AelcTBUS

1) 6a30Bble nornyeckne fencTeus:

CaMOCTOATENIbHO (hOPMYINPOBaTb U akTyannu3nposaTb NpobnemMy, paccmaTpmBaTtb
€€ BCECTOPOHHE;

yCcTaHaBnMBaTb CYLIECTBEHHbIN MNPU3HAK WM OCHOBaHUS Ol CPaBHEHUSs,
Knaccudukaumm n o6o0LeHns;

onpenenaTb Lenn AesTeNnbHOCTY, 3afaBaTh NapaMeTPbl U KPUTEPUN UX AOCTVDKEHWS;

BbISIB/IATb 3aKOHOMEPHOCTY 1 NPOTUBOPEYNSA B pacCMaTPMBAEMbIX ABNEHUNAX;

paspabaTtbiBaTb MnaH pPeWeHnss npobnemMbl C YY4ETOM aHanmMsa WMEKLLMXCS
MaTtepuasnbHbIX 1 HeMaTepuasnbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B LEATENIbHOCTb, OLEHMBaTb COOTBETCTBME pPE3Y/bTaToOB
LensiM, OLeHnBaTb PUCKM NOCNEACTBUN OEATENBHOCTY;

KOOPANHUPOBATb U BbIMOMHATL PaboTy B YCNOBUSX peasnibHOro, BMPTYyasbHOro u
KOMOVHNPOBaHHOIO B3aNMOAENCTBUS;



pasBrBaTb KpeaTUBHOE MbILLSIEHNE NPU PELLEHNN XXU3HEHHbIX NPOGIeM.

2) 6a3o0Bble uccnepoBaTesibCKme AeCTBUS:

BNageTb HaBblkaMy Yy4ebHO-UCCneqoBaTelbCKOM N MPOEKTHOW  OEeATENbHOCTH,
HaBblkamMu paspelueHnsa npobnemM, CNOCOBHOCTLIO N FOTOBHOCTLIO K CaMOCTOSATENIbHOMY
NMOMNCKY METOLOB pPeLleHNa MNPaKTUYEeCKUX 3apad, NMPUMEHEHUIO pPasfiNyHbIX METOO0B
NO3HaHUS;

OCYLLECTBNATb pasdfinyHble BUAbl OeATENbHOCTN MO NOSYYEHUIO HOBOMO 3HAHWSA, ero
MHTepnpeTauun, NpeobpasoBaHNO U NPUMEHEHNIO B Pasfin4yHbIX y4ebHbIX CUTyauusix, B
TOM 4mCrie NPU CO3AaHNN yHeBHbIX 1 CoLmalbHbIX NMPOEKTOB;

dhopMmnpoBaTb Hay4HbI TUM MbIWEHNUSA, BNageTb HayyHON TEePMUHOSOrMEN,
KJIIOYEBBIMW MOHATUSAMU 1 METOAAMN;

CTaBUTb 1 (HOPMYIMPOBaTb COBCTBEHHbIE 3a0a4M B 06pa3oBaTenbHON OEATENBHOCTY
N XKN3HEHHbIX CUTYyauusX;

BbISIBNIATb NPUYMHHO-CNELCTBEHHbIE CBA3WN N aKTyanu3npoBaTb 3agadvy, BblABUraTb
rMnoTesy eé peLleHns, HaxoouTb aprymMeHTbl ANs AokasaTeflbCTBa CBOUX YTBEPXXAEHUN,
3apaBsaTtb NapamMeTpbl U KPUTEPUN PEeLLEHIS;

aHann3npoBaTb MOJly4YeHHble B XOOe PeLleHus 3ajadvn pesynbTaTtbl, KPUTUYECKN
OLUeHMBaTb UX JOCTOBEPHOCTb, MPOrHO3UPOBaTb U3MEHEHNE B HOBbLIX YCI0BUSAX;

AaBaTb OLEHKY HOBbIM CUTYyaLMsIM, OLEHMBaTb NPUOBPETEHHbIN OMbIT;

OCYLLECTBNATL LieneHanpasfieHHbI NOUCK NepeHoca cpeacTs U cnocoboB AencTans
B NpOMeCccuoHasnbHyo cpeay;

YMETb MNEPEHOCUTb 3HaHWA B MO3HaBaTe/IbHYyI0 U  MNpPakKTU4ecKyto obnacTtu
XKN3HEAEATENbHOCTMW;

YMETb MHTErpnpoBaTth 3HaHUS U3 pasHbiX NpegMeTHbIX obnacTten;

BblABUraTb HOBblE NAeW, NPeanaratb OpUrnHanbHble NOAX04bl U peLleHns, CTaBuTb
npo6aemMbl 1 3agaydn, AoNycKarLwme anbTepHaTUBHbIE PELLEHNS.

3) paboTta ¢ nigopmauymen:

BflafeTb HaBblkamMu MOJlydeHus WHpoOpMaumnm nU3 UCTOYHMKOB pPasHbIX TUMOB,
CaMOCTOATESIbHO OCYLECTBAATL MOWCK, aHanna, cuctemMatusaumio U UHTeprnpeTauuio
NHOPMaLUM PasnnYHbIX BUAOB 1 (hOpPM NpeacTaBieHuns;

Cco34aBaTb TEKCTbl B Pa3/iMyHbIX (popmMatax C y4ETOM Ha3HayYeHus nHpopmaumm mn
uenesoun ayautopun, Belbrnpas ontTumManbHyo hopMy NpeacTaBfeHns 1 BU3yanusauuu;

OLeHuBaTb [OOCTOBEPHOCTb, JIEMMTUMHOCTL UWHpOpMaumm, €€ COOTBETCTBUE
NpPaBoOBbIM N MOPASIbHO-3TUYECKUM HOPMaM;

NCNonb3oBaTb CpeacTsa UHPOPMALMOHHBIX Y KOMMYHUKAUVUOHHBIX TEXHOSOMMN B
PELLUEHNN KOMHUTUBHbIX, KOMMYHUKATUBHbBIX N OpraHM3aunoHHbIX 3adady ¢ cobnogeHnem
TpeboBaHMI 3ProHOMUKN, TEXHUKN 6e30MacHOCTU, TUIMNEHbI, PECYPCOCHEepPEeeHNs,
NPaBoOBbIX N 3TUHECKUX HOPM, HOPM UHOPMaLMOHHON 6€30NacHOCTY;

BNlageTb HaBblkaMy pacrno3HaBaHWA U 3awmuTbl MHGOPMaUMK, UHPOPMAaLVNOHHON
6e30nacHOCTN JINHHOCTH.

KommyHuKaTuBHbIE YHUBepcCalbHble y4eOHble feicTBus

1) oG eHne:

OCYLLECTB/ATb KOMMYHMKaLMM BO BCEX chepax XXN3HK;

pacrno3HaBaTb HeBepbanbHble cpencTea O6LLEHNS, MOHMMATb 3HaYeHNe coumarnbHbIX
3HaKoB, pacno3HaBaTb NPeanoChiIKN KOHMANKTHBLIX CUTYauui U CMArdyaTb KOHINKTbI;

BNageTb pas3nnyHbiMy cnocobamm obLeHnsa 1 B3auMOAeNCTBUSA, apryMeHTMPOBaHHO
BECTU gnanor, yMeTb CMAryaTb KOHIMKTHbIE CUTYaLNK;



PasBEPHYTO U JIOMMYHO N3naratb CBOK TOYKY 3PEHMUS C NCMOIb30BaHNEM SA3bIKOBbIX
CpencTs.

2) coBmecTHas AesATesNIbHOCTb:

NOHMMaTb 1 NCMNOb30BaTb NPenUMyLLEeCcTBa KOMaHOHOW N NHOVBUAYabHOM paboThbl;

BblGMpaTb TEMATUKY U METOAbI COBMECTHbIX AEACTBUI C YY4ETOM OBLUNX MHTEPECOB
N BO3MOXXHOCTEN KaXXOO0ro YsieHa KOJIIEKTUBE;

NPVHNUMaTb Lenn COBMECTHOWN OeATEeNbHOCTN, OPraHM30BbiBaTb M KOOPAMHNPOBAaTb
AENCTBUS MO NX AOCTUXKEHMIO: COCTaBAATb MiaH AeUCTBUIA, pacnpenensTb PO C y4ETOM
MHEHWI Y4aCTHNKOB, 06CYy>XaaTb pe3ynbTaTbl COBMECTHOWN paboThl;

OLEeHMBaTb KayeCcTBO CBOEro BKNaga WM KaXAoro y4acTHMKa KOMaHObl B O6Lumi
pesynbTaT No paspaboTaHHbIM KPUTEPUSM;

npegnaratb  HOBble MNPOEKTbl, OUeHMBaTb WUgem C MOo3vuuMM  HOBWU3HBI,
OPUrNHANIBHOCTU, NPaKTUYECKON 3HA4YNMOCTW;

OCYLLIECTBNATb NO3UTUBHOE CTpaTern4eckoe noBefeHnE B PasfinyHbIX CUTyauusiX,
NPOSIBNATL TBOPYECTBO M BOOBpaXKeHne, ObiTb MHULMATUBHbBIM.

PerynaTuBHble yHMBepcasnbHble y4eOHble AeicTBus

1) camoopraHusauus:

CaMOCTOATESIbHO  OCYLWECTBAATL MO3HABaTENbHYIO  OeATeNIbHOCTb, BbIABAATb
npobnembl, CTaBuTb W (popMynMpoBaTb COOCTBEHHblE 3adayn B 0Opas3oBaTENlbHON
AEATENIbHOCTU N XXU3HEHHbIX CUTYaUUNX;

CaMOCTOSATENbHO COCTaBNATb MfaH pelleHns NpobnemMbl C YyY4ETOM MMEKLLMXCH
pecypcoB, COOBCTBEHHbIX BO3MOXXHOCTEN 1 NPennoYvTEHNI;

AaBaTb OLIEHKY HOBbIM CUTYaUUSM;

pacLmpsATb paMKu y4ebHOro npegmMeTa Ha OCHOBE JINYHbLIX NMPeanoYTEHWN;

AenaTb OCO3HaHHbIN BbIOOP, aprymMeHTnpoBaTb ero, 6partb OTBETCTBEHHOCTb 3a
peLueHve;

oueHMBaTb NPNOBPETEHHDIN OMbIT;

cnocobcTBoBaTh (YOPMMPOBAHUIO U MPOSBAEHUIO LUMPOKON 3pyaMUnn B pPasHbIX
obnacTsx 3HaHWn, MOCTOAHHO MOBbILATb CBO 06pa3oBaTeNbHbIN U KYbTYPHbIN YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTUBblI B [OEATENbHOCTb,
OLEeHVBaTb COOTBETCTBUE PE3YbTATOB LENAM;

BNageTb HaBblkamMy MNO3HaBaTesNIbHOM pedIeKCUN Kak OCO3HaHWsA CcoBepLUaeMblX
AENCTBUA N MbICIUTESNbHBLIX MPOLECCOB, UX Pe3yfibTaToB U OCHOBAHWIA, MUCMOJSIb30BaTb
NPVEMbI pediekcumn ans OueHKN CUTyaumm, Bbibopa BEPHOro peLLEeHNS;

OLEHMBATb PUCKN M CBOEBPEMEHHO MPUHUMATL PELLUEHUS MO UX CHUXKEHNIO;

NPUHUMAaTb MOTUBbI U aPryMeHTbI OPYruX NpU aHanm3e pe3ynbTaTtoB AeATeNIbHOCTH.

3) NnpuHATUSA cebs n apyrux:

npvHNMaThL cebs, NoOHMMasi CBOM HEAOCTATKM U OOCTOMHCTBA;

NPVHUMaTb MOTUBbI U apryMeHTbI OPYrnX NPy aHann3e pesynbTaToB AeATENbHOCTY;

npu3HaeaTb CBOE NpaBOo 1 NPaBo ApPYrnx Ha owmnobKy;

pasBuBaTb CNOCOBHOCTb MOHMMATbL MUP C MO3ULMN OPYrOro YenoBeka.

NMPEAMETHBDIE PE3YJIbTATDI

B npouecce n3yyeHus Kypca uUHgopmaTukn yrnybnéHHoro yposHs B 10 knacce
oby4arowmmMmmcsa 6yayT OOCTUTHYTbI cnegyrowme npeaMeTHble pe3ynbTaThbl:



BNnageHne NpeacTaBeHns M1 O PO MHAOPMaLMK 1 CBA3AHHBLIX C HEe NPOLECcCoB B
npupoge, TEeXHUKe ”n O00WecTBe, MOHATUAMU «UHDoPMaUUs», «UHGOOPMaLMOHHbIN
rnpouecc», «CcucTemMa», «KOMMOHEHTbI CUCTEMbI>», «CUCTEMHbIN ahheKT»,
«MHOPMaLMOHHAst CUCTEMA», «CUCTEMA YNPABNIEHNSI»;

BNageHne mMetogamm novcka uHgpopmauum B cetn VIHTEpPHET, yMEeHne KpUTU4ECKn
oLeHuBaTb MHopMaLMIO, MOTYHEHHYIO N3 CETU VIHTEPHET;

YMEHME XapaKTepu3oBaTb 60/bLUME AaHHbIE, NMPUBOAUTDL NPUMEPbI UCTOYHUKOB MX
NONyYEHNs W HanpasfIEHNS WCMONb30BaHUSA, YMEHME KrnaccuuumpoBatb OCHOBHbIE
3afayn aHanmsa OaHHbIX (MPOrHo3npoBaHue, Knaccudukaumsa, Knacrtepusauus, aHanma
OTKJIOHEHMI), MOHUMATb MOC/IENOBaTENIbHOCTL PELUEeHUs 3adady aHanu3a OaHHbIX: cbop
NepPBUYHbIX AaHHbIX, OYUCTKA M OLEHKA KayecTBa [AaHHbIX, BbIOOpP W/WUIM MOCTPOEHue
MoAenn, npeobpasoBaHne AaHHbIX, BU3yann3aums OaHHbIX, UHTEPrpeTaunsa pesynbTaTos;

NMOHMMaHNEe OCHOBHbIX MPUHLMMNOB YCTPONCTBA N (DYHKLNOHMPOBAHNA COBPEMEHHbIX
CTaAUMOHAPHbIX U MOOWUIbHBIX KOMMBIOTEPOB, TEHOEHUMA pPa3BUTUST KOMMbIOTEPHbIX
TEXHOOINIA;

BNnageHne Haeblkamu paboTbl C OnepauMoOHHbIMA CUCTEMAMK, OCHOBHbIMU BUAAMUN
nporpaMMHOro  obecneyeHnss pAfns  peleHus  yy4ebHbIX 3agady Mo BbiOpaHHOM
cneuvanusauuu;

Hann4ne NPeacTaBNeHNI O KOMMbIOTEPHBIX CETAX U UX POSIM B COBPEMEHHOM MUpPE,
0 6a30BbIX MPUHUMNAX OpraHn3auun 1 QYHKLMOHMPOBAHUS KOMMbLIOTEPHbIX CeTen, 06
o6LMX NpUHUMNax pas3paboTkn 1 QYHKUNOHNPOBAHNSA NHTEPHET-MPUNOXKEHNIA;

NOHMMaHne yrpo3 MHPOPMAaLMOHHON 6e30MacHOCTN, WUCMOSIb30BaHNE METOAOB W
CPEACTB MPOTUBOOAENCTBMS STUM  yrpo3am, cobnogeHne mep 6e30macHOCTH,
npeaoTBpaLaloLLMX HE3aKOHHOE pacnpOCTpaHeHne NepcoHanbHbIX OaHHbIX, cOBaeHVe
TpeboBaHWI TEXHUKN 6E30MACHOCTN U MrMeHbl Npu paboTe ¢ KoMMNbloTepaMn 1 ApYruMn
KOMMOHEHTaMKN LMPPOBOrO OKPY>KEHWUHA, MOHUMaHWE MPaBOBbIX OCHOB WCMNONb30BaHMS
KOMMbIKOTEPHBIX NMporpamMmm, 6a3 gaHHbIX U paboTbl B ceTu VIHTEpHET;

NOHMMaHNEe OCHOBHbIX NMPUHLUUNOB ANCKPETN3ALMM Pa3finyHbIX BUOOB nHdopMaumu,
YMEHNe onpeaenste MHPMOPMALUMOHHbBIA OOBbEM TEKCTOBbIX, FrPadU4eCcKnX N 3BYKOBbIX
AaHHbIX NPU 3afaHHbIX NapamMeTpax AOUCKPETM3auun, YMEHUe Onpenendtb CPEOHIoH
CKOPOCTb Nepepayn gaHHbIX, OLEHMBATb NUBMEHEHMNE BPEMEHU NMePeaayn nNpu N3MEHEHUN
NHOPMaLVOHHOrO 06BEMA AaHHbIX N XapakKTEPUCTUK KaHana CBA3W;

YMEHME UCNOoNb30BaTb NPU PELLEHNN 3a4a4 CBOMCTBA NO3ULMOHHON 3anucu Ymcen,
anropuTtMa NoCTPOEHNS 3anncn Yucna B NO3NLUOHHOW CUCTEME CHUCIEHUS C 3aOaHHbIM
OCHOBa@HMEM U1 MOCTPOEHUA 4mcna MO CTPOKe, coAaepykaller 3anucb 3TOr0 4ucna B
NO3NLUNOHHON CUCTEME CHUCNEHUSS C 3a4aHHbIM OCHOBAHMEM, YMEHWE BbIMOJHATb
apudMeTn4ecKmne onepaumm B NO3NUNOHHBIX CUCTEMAX CHUCNEHNS;

YMEHNE BbINOMHATL NPeobpa3oBaHNSA NOrMYECKUX BbIPaXKEHWIN, NCMOMb3Yst 3aKOHbI
anrebpbl NOTMMKW, YMEHMWE CTPOUTb JIOMMYECKOE BbIPaXKEHNE B OW3HIOHKTUBHOW 1
KOHBIOHKTUBHOW HOpPMasbHbIX hopmax no 3agaHHon Tabnvue NCTUHHOCTU, NCCNEQoBaTb
ob6nacTtb UCTUHHOCTM BbICKa3bIBaHWS, COOEP>KALLErO NEePEMEHHbIE, pellaTb HECNOXKHbIE
NOrMYecKne ypaBHEHUSI U CUCTEMbI YPaBHEHWIA;

noHnmaHne 6a30BbiX anropuTMOB 0O6PabOTKM YNCNOBOW U TEKCTOBOW MHopMauun
(3anucb Yncen B NO3NLMNOHHOM CUCTEME CHUCIIEHUS, HAXOXXOEHMNE BCEX MPOCTLIX YNCEN B
3agaHHOM guanas3oHe, o6paboTka MHOropa3psAaHbIX LEefbIX YMCEN, aHann3 CUMBOJIbHbIX
CTPOK 1 JpYyrux), anroputMoB MOMNCKA U COPTUPOBKK, YMEHME OMNPEenensiTb CNOXHOCTb
n3y4aemblx B Kypce 06a30BblX anroputMoOB (CyMMUPOBaHWE 3NIEMEHTOB MaccuBa,
COPTUPOBKaA Maccuea, NnepebopHble anropuTMbl, ABOUYHbIA MOUCK) 1 NPUBOAUTL NMPUMEPI
HECKOJIbKUX afirOPUTMOB Pa3HOWN CNOXXHOCTU OIS PELLUEHNS OQHON 3aaayu;



BNnageHne yHneepcasbHbIM A3bIKOM NPOrpaMMnpoBaHus BbICOKOrO ypoBHS (Python,
Java, C++, C#), npencraeBneHnamm o 6a30BbIX TUMax OaHHbIX U CTPYKTYypax OaHHbIX,
YMEHNE UCMONb30BaTb OCHOBHbIE YNPaBASoOWMNE KOHCTPYKLUUN, YMEHNE OCYLLECTBAATb
aHanM3 NpeasioKeHHON NporpamMmbl: ONpenensaTb pesynbTatbl paboTbl NPOrpaMmbl NMpu
3a[aHHbIX MCXOAHbIX OAHHbIX, ONPEeAensTb, NPU KaknxX MCXOOHbIX OAHHbIX BO3MOXXHO
NnonyyYeHne ykasaHHbIX pPe3yfbTaToB, BbISABNSATb AaHHble, KOTOPbIE MOryT MNPUBECTU K
ownbke B pabote nporpammbl, (OPMYIMPOBaTb MPEANIOKEHUS MO YYHLIEHWUIO
NPOrpaMMHOro Koaa;

yMeHune cos3gasatb CTPYKTYPUPOBaHHbIE TEKCTOBbIE AOKYMEHTbI n
AEMOHCTPAUNOHHbIE MaTepuanbl C UCMNONIb30BaHNEM BO3MOXXHOCTEN COBPEMEHHbIX
NPOorpamMMHbIX CPEACTB 1 061a4HbIX CEPBUCOB;

YMEHNE MNCMNONb30BaTb 3SIEKTPOHHbIE Tabnuubl AN aHanusa, NpeacTaBfieHus n
06paboTKM [aHHbIX (BKNOYAs BbIMUCIIEHWE CYMMbl, CpegHero apupMeTU4ecKoro,
HanbosbLlero U HauMeHbLlero 3Ha4yeHun, peLleHne ypaBHEeHW, BbIGOP OMTUMAaNbHOIO
peLleHuns, noabop NMHUN TpeHaa, peLleHne 3a4ad NporHO3npPoBaHKS).

B npouecce udy4deHus Kypca uHpopMaTukn yrinybnéHHoro yposHsa B 11 Knacce
oby4arowmmMmmncsa 6yayT OOCTUTHYTbI Cnegyrowme NpeaMeTHbIe pe3ynbTaThbl:

YMEHME  CTPOUTb  HEepaBHOMEPHble  KOAObl, poryckawwme  OaHO3HaAYHOoEe
aekogmpoBaHne coobleHnint (NpeduKcHble Koabl), MCNOoNb30BaTbh MNPOCTENWVE Koapl,
KOTOpble MO3BONAIOT OBHapyXmBaTb U UCMPaBNATb OWMWOKW Npu nepepaye AaHHbIX,
CTPOUTb KOA, 06ecneyvrBaloLnin HAMMEHBLLYIO BOSMOXXHYK CPEAHIO OJINHY COOBLLEHNS
NPy U3BECTHOM 4YacToTe CMMBOJIOB, NOSCHATL NPUHLUUMNBLI PaboTbl NPOCTLIX anropuUTMOB
CcXXaTus AaHHbIX;

YMEHMe peLlaTb anroputMmyeckune 3agaym, CBs3aHHble ¢ aHann3oM rpados (3agayun
NOCTPOEHUSA ONTUMasNbHOrO NyTW MEXAy BepLumnHamu rpada, onpefeneHns Koam4ecTsa
pasnun4HbIX NyTen Mexxay BepLUMHaMn OpUeHTUPOBaHHOMO auuKndeckoro rpada), ymeHve
NCNOMb30BaTb [OepeBbsA MPU aHanm3e 1 MNOCTPOEHUW KOAOB W ONs NPeAcTaBfieHus
apuMETUYECKNX BbIPaXKEHWI, NPW PEeLeHnn 3agady noucka M COPTUPOBKU, YMEHWE
CTPOUTb OEepeBO Urpbl NO 330aHHOMY anroputMmy, paspabartbiBaTb M 0OOCHOBbIBATL
BbIMIPbILLHYO CTPATErnio Urpbl;

yMeHne paspabartbiBaTb 1 peanv3oBbiBaTh B BUAE Nporpamm 6a30Bble anropuTMbl,
YMEHME NUCMNOMb30BaTh B NporpaMmax AaHHble PasfinyHbIX TUMOB C YYETOM OrpaHN4eHui
Ha guanasoH UX BO3MOXXHbIX 3HAYEHWI, MPUMEHSTb MPU PELUeHUN 3agdad CTPYKTYpbl
AaHHbIX (CNUCKK, cnoBapu, CTEKK, o4epenn, AepeBbs), NCNoNb3oBaTb 6a30Bble onepaummn
CO CTPYKTypamu AaHHbIX, MPUMEHATb CTaHAAPTHbIE N COBCTBEHHbIE NOANPOrpaMmbl ons
06paboTKM 4YMCNOBLIX OAHHbIX M CUMBOJIbHBIX CTPOK, MCMOJSib30BaTb MNpu paspaboTke
nporpammMm  6ubAMOTEKM nognporpamMM, 3HaTb  (YHKUMOHASIbHbIE  BO3MOXXHOCTU
WHCTPYMEHTaNbHbIX CpeacTB cpedpl paspaboTku, YMeHue WCMonb3oBaTb CpeacTsa
OTNagKy NporpamMm B cpege NporpaMmMnpoBaHins, yMeHNe OKYMEHTUPOBATbL NPOrpamMMbl;

YMEHME co3haBaTb BEO-CTPaHULbI;

BNnageHne OCHOBHbIMU CBefeHUsMU O 6as3ax [aHHbIX, X CTPYKType, CpeacTBax
co3paHna N paboTbl C HUMWN, YMEHME UCMNOMb30BaTb TabnU4YHbIE (PENSUMOHHbIE) 6a3bl
AaHHbIX (COCTaBNATb 3anpochbl B 6a3ax AaHHbIX, BbIMOHATL COPTUPOBKY 1 MOUCK 3anucen
B 6a3e AgaHHbIX, HanoMHATb pa3paboTaHHyo 6a3y AaHHbIX) 1 CNPAaBOYHbIE CUCTEMbI;

YMEHME WUCNOSb30BaTb KOMMbIOTEPHO-MATEMATUYECKME MOOENN [Ons aHannsa
06BbEKTOB M MNPOLECCOB: (hOPMYINPOBaTb Leflb MOLENVMPOBAHUA, BbIMOAHATL aHanna
pe3ynbTaToB, MOJNIYYEHHbIX B XOO4E MOAENNPOBAHUS, OLEHUBATb COOTBETCTBUE MOLENU
MoAenMpyemMomMy ob6bekTy unm npoueccy, NpeacTaBnATb pe3ynbTartbl MOENNPOBAHNS B
HarnsgHoOM BUAE;



YMEHME  OpPraHu3oBbiBaTb  JINYHOE  MHAPOPMALMOHHOE  MPOCTPaHCTBO  C
NCMNONb30BaHMEM  PasiN4YHbIX  CPEACTB  UMAPOBLIX  TEXHOSOMMN,  MOHMMaHue
BO3MOXHOCTEN  UUPPOBbLIX  CEPBUCOB  FOCYJAPCTBEHHbIX  YyCNyr,  UMPOBbIX
obpasoBaTtesibHbIX CEPBUCOB;

NOHMMaHWe OCHOBHbIX MPUHUMMNOB pPaboTbl, BO3MOXHOCTEN W OrpaHUYeHus
NPVMEHEHNA TEXHOSIOMMA NCKYCCTBEHHOIO MHTENNEKTA B PasdfinyHbIX 06nacTax, Hanmyve
NPEencTaBNeHUn O Kpyre pelaemMblX 3agady MalMHHOro oby4yeHus (pacno3HasaHus,
Knaccudpukaumm n NPOrHO3MPOBaHWA) Hanuyme npeacTasneHnn 06 UCnonb30BaHMK
NHOPMaLVNOHHBIX TEXHONOMIA B PasfinyHbIX NPOgeccuoHasnbHbIX cepax.



TEMATUYECKOE NMNJIAHUPOBAHME

10 KJIACC
KonuyectBo 4acos ANeKTPOHHbIe
Ne n/n HaumeHoBaHue pa3genoB n Tem Boero KoHTponbHble  MpaKTUueckm (u6v|cbposble)
nporpammbi pa6oThI e paboThl oGpa3oBaTesibHble
pecypchbl
Paspen 1. UucgpoBasi rpamoTHOCTDb
11 KomnbloTep - yHnBepcasbHoe 6
' YCTPONCTBO 06paboTKN AAHHBIX
1.2 MporpammHoe obecneveHne 6
1.3 KomMnbloTepHble ceTu 5
1.4 NHdopmaunoHHas 6e3onacHOCTb 7 2
WToro no pasgeny 24
Paspen 2. TeopeTuyeckue oCHOBbl MH(hOPMATUKN
51 MpencTaBneHne nHgpopmaunn B 19 5
KOMMbtOTEPE
2.2 OcHoBbl anrebpbl NOrnKn 14 1
2.3 KomnbloTepHasa apudpmeTmka 7 1
WToro no pasgeny 40
Paspen 3. AnroputmMbl 1 nporpamvmpoBaHue
3.1 BeepgeHne B nporpammmnposaHmne 16 0.5
3.2 BcnomorarenbHble anropntmbl 8 2
3.3 YucneHHble meToapl 5 3
3.4 AnropntMmbl 06paboTKM CUMMBOJIBHbIX 5 ]

NaHHbIX



3.5 Anroputmbl 06paboTKM MaccnBoB
WToro no pasgeny

Paspen 4. NHchopmaLMOHHbIE TEXHOJIOMUN
4.1 O6paboTka TEKCTOBbIX LOKYMEHTOB
4.2 AHann3 gaHHbIX

WToro no pasgeny

PesepBHoe Bpems

OBLLEE KOJINHYECTBO HYACOB MO
NMPOrPAMME

10
44

14
14

136

3.5

2.5

21.5



11 KNNACC

HanmeHoBaHue pa3genos u Tem
nporpaMmbi

Ne n/n

KonuyecTtBO 4YacoB

Bcero

Paspen 1. TeopeTuyeckue oCHOBbl MH(hOPMATUKN

VHdopmaumsa n nHpopmaumMoHHble
npoLecchl

1.2 MopennposaHne

1.1

WToro no pasgeny

Paspen 2. AnroputmMbl 1 nporpamvmpoBaHue

2.1 DNEeMEHTbI TeopUn anropuTMOB

2.2 ANropmnTMbl N CTPYKTYpPbI AaHHbIX

53 OcHOBbI 06 bEKTHO-OPMEHTUPOBAHHOIO
nporpaMmMmpoBaHns

VToro no pasgeny

Paspen 3. UHdhopmaLMOHHbIE TEXHONOIMN

3.1 KOMI'IbPOTepHO-MaTeMaTI/I‘-IeCKOG

MOAeNMpoBaHue

3.2 Bbasbl paHHbIX

3.3 Beb-canTtbl

3.4 KomnbtoTepHas rpaduka
3.5 3D-mogenupoBaHne

WToro no pasgeny

PesepBHOE Bpems

10

18

28
16

50

10
14

48
20

KOHTpOnbHbIE
paboTbl

ONEeKTPOHHbIE
(uncbposblie)
o6pa3oBaTesibHble
pecypcbl

MpakTnyeckn
e paboTbl

2.5

10
4.5



OBLUEE KOJINHYECTBO YACOB 10

NMPOIrPAMME 136 0 365



NOYPOYHOE MNJIAHUPOBAHUE
10 KNNACC

Ne

n/n Tema ypoka

TpeboBaHMs TEXHNKN
6€30MacHOCTN N FMUrneHbl NPw
paboTe C KOMNbOTEPaMN 1
APYrMMN KOMMOHEHTaMM
LUNPOBOro OKpy>KeHUSN

MpuHUMNblI paboTbl
2 KOMMbIOTEPOB 1 KOMMBIOTEPHbIX
CUCTEM

O6MeH gaHHbIMU C MOMOLLbHO
3 LWNH. KOHTpOonnepbl BHELLHUX
YCTPOWCTB

ABTOMAaTNYECKOE BbINOSTHEHNE
nporpamMmmbl MPOLECCOPOM
OnepaTtnBHasi, NOCTOSAHHAA ~
[ONroBpeMeHHasi NnaMsaThb.

5 KoHTponnepbl BHELIHNX
ycTponcTs. [Npamon gocTyn K
namsaTu

CoBpeMeHHble KOMMNbIOTEPHbIE
TEXHO0MNN

MporpammHoe obecneveHune
KOMMbIOTEPOB, KOMMBIOTEPHbIX

KonnyecTtBo yacos

Bcero

KoHTpOnbHbIE
paboTbl

MpakTnyeckn
e paboTbl

HAata
N3y4YeHus

ONEKTPOHHbIe
uucpposBblie
o6Gpa3oBaTesbHble
pecypchbl



10

11

12

13

14
15
16

17

CUCTEM N MOBUSIbHBIX YCTPOWCTB

CucTtemMHoe nporpaMmmMHoe
obecnedveHne. OnepaunoHHble
CUCTEMBI

Y1unnutel. [Jpansepbl yCTPONCTB.
MapannensHoe
nporpaMmmmpoBaHmne

WNHcTannsumsa n genHctannauus
nporpamMmMHoOro obecnevyeHns

dannosble cuctemsl. [puHUMNLI
pasMeLLeHNs N UMEHOBaHUSA
hannos B ONrOBPEMEHHON
namatn. LLlabnoHsl gns
onucaHusa rpynn gannos

3akoHopaTenbcTBO Poccuinckonm
depepaumm B obnactu
nporpaMmMHoOro obecneveHus un
OAaHHbIX

MpUHUMNbI MOCTPOEHUS U
annapaTtHble KOMMOHEHTbI
KOMMbIOTEPHbIX ceTei. CeTeBble
NPOTOKONbI

Cetb VIHTEpHET

Pa3penenune IP-cetn Ha nogceTtun
C NOMOLLIbIO MaCOK NoaceTen
CeTeBoe agMMHUCTPUpOBaHne
Buabl gesatensHOCTU B CETH
NHTepHeT. CepBuckl IHTepHeTa.
focynapCTBEHHbIE ANEKTPOHHbIE



18

19

20

21

22
23

24

25

26

27

CEpPBWUCbI 1 yCNyrn

WNHpopmaunoHHas
6e30nacHOCTb

BpenoHocHbIe nporpaMmmHoe
obecneyveHne n metoapl 60pbLOLI
C HUM

MpakTnyeckas paboTa rno Teme
"AHTMBUPYCHbIE Nporpammbl"

OpraHusayunsa NMYHOro apxmnea
nHpopmauuun. PesepBHoe
KonupoBaHue. NaponbHas
3awmTa apxvsa

LLIndppoBaHmne gaHHbIX

Anroput™ wndposaHna RSA.
CTteraHorpacus

MpakTnyeckas paboTa rno Teme
"LLIndppoBaHne aaHHbIX"

WNHpopmauns, gaHHble 1 3HaHUS.
WNHpopmMaLnoHHbIe NpoLuecchl B
npupoae, TEXHNKE 1 obLiecTse

HenpepblBHbIE 1 ANCKPETHbIE
BESINYMHBI U CUrHanbI.
HeobxoouMocTb anckpeTnsaumm
NHpopmMaLuu,
npegHasHa4YeHHoM ons
XpaHeHus, nepegayv u
06paboTku B UMpoBbIX
cuctemax

[lBon4yHOE KOgnpoBaHMe.



28

29

30
31

32

33

34

35

36

PaBHOMepHbIe 1
HepaBHOMEpPHbIE KOApI.
[ekoanpoBaHne coobLLeHNIA,
3anncaHHbIX C MOMOLLLIO
HepaBHOMEPHbIX KOAOB

Ycnosue ®aHo. [NocTpoeHune
OAHO3HA4YHO AEKOONPYEMbIX
KOAOB C NMOMOLLbIO AepeBa.
Npad An. A. MapkoBa

EovHnubl namepeHnsa
KOnmM4yecTBa nHpopmaumn.
AndaBuTHbLIN NOAX0M4 K OLEHKE
KonndecTsa NHpopmMaunn

Cucrtembl cyncneHns

MepeBop 4ncen ns ogHom
CUCTEMbI CHUCNIEHNS B APYrYIO

,D,BOVIHHaﬂ, BOCbMEpPU4Hasa "
wectHaguarepmnvHasd CUCTEMbI
CHNCNEHUA, CBA3b MeXOy HUMIN

[Bon4Has, BoCbMepn4yHas u
LWecTHaguaTepuyHasa CUCTeMbI
CHUNCNIEHNS, CBA3b MeXAY HUMU
[BonyHas, BocbMepu4Has n
LecTHaguaTepn4Has CUCTEMbI
CHUCNEHNS, CBA3b MeXAY HUMN
ApudmeTnyeckne onepauum B
NO3NLNOHHBLIX CUCTEMAX
cyncneHns

TpOI/I‘-IHaFI ypaBHOBELLIEHHAA



37
38
39

40

41

42

43

44
45

46

cncremMa cHmcneHund

,D,BOVI‘-IHO-,D,GCFITI/I‘-IH&FI cncrtema
cHuncneHus

KogunpoBaHue TEKCTOB

PacTtpoBoe kKognpoBaHue
N306pa>keHnin

MpakTnyeckasa paboTta no Teme
"nckpeTnsayms rpadmn4eckomn
nHpopmauumn"

LiBeToBble mogenun. BekTopHoe
koguposaHne. dopmaTbl
dannos. TpéxmepHas rpaduka.
®pakTanbHas rpaguka

KoguposaHue 3Byka. OueHka
NH(OPMaLNOHHOIO 06bEMA
3BYKOBbIX A@aHHbIX Mpu
3afaHHbIX YacToTe
ANCKpEeTU3aunmn n paspsgHocTu
KOANPOBaHWS

MpakTnyeckasa paboTta no Teme
"[ncKpeTnsaunsa 3syKoBOMn
nHopmauumn"

OcHoBbl anrebpbl NOrnKn

Jlornyeckune onepaumn.
Tabnuubl NICTUHHOCTU

Jlornyeckue BblpaxkeHus.
Jlorndeckune Toxxgecrtaa.
[lokasaTenbCTBO JIOrMyYecKnx
TOXOECTB C NOMOLLbIO Tabnuy,



47

48

49

50

51

52

53

54

NCTUHHOCTIN

MpakTnyeckasa pabota no Teme
«[locTpoeHne n aHanna Tabnuy
WCTUHHOCTW B Tab/IM4HOM
npoteccope»

Jlornyeckune onepauun un
onepauun Hag MHOXXecTBamun

Jlorndeckue onepauun n
ornepauun Hag MHOXKeCTBamm

3aKOHbI anrebpbl NOrMKWU.
OKBMBaNEHTHbIE
npeobpasoBaHns TOrMYECKUX
Bblpa>KeHn

Jlornyeckune ypaBHeHus 1
CUCTEMbI YPaBHEHNI

Jlorndeckue yHKUUN.
3aBUCUMOCTb KONnyecTsa
BO3MOXXHbIX JTOMMYECKMX
pyHKUMI OT KOSIM4ecTBa
aprymeHToB. [osniHble cuctemsl
NOrn4ecKnx yHKLUMM

KaHoHn4eckne dhopmbl
JNIOMNYECKNX BbIPa>KEHUI.
CoBepLUEHHblE OUSBIOHKTUBHbIE
N KOHBIOHKTUBHbIE HOPMasibHblEe
dopMbI, aNroOPUTMbI NX
NOCTPOEeHNA No Tabnuue
NCTUHHOCTW

Jlornyeckune anemMeHTbl B



55

56

57

58

59

60

61

62

cocTaBe KOMMboTepa
Tpurrep. Cymmatop.
MHoropaspsigHbIi cymmaTop
MocTpoeHne cxem Ha
NIOrNYeCcKnNX anemeHTax. 3annchb
JIOrMYECKOro BbIPaXXEeHNsA No
JIOrM4eckon cxeme

MUKPOCXEeMbI 1 TEXHOJIOTVSA X
nponsBoacTea

MNpepncTtaBneHne Lenbix Yincen B
namMmsaTn KoMnNbloTEpPA.
OrpaHnyeHHOCTb gnanasoHa
4Ynucen Npu orpaHnyYeHnn
KONn4yecTsa pa3psgos.
NepenonHeHne paspsigHomn
CEeTKU

bBes3sHakoBble 1 3HaKOBbIE
OaHHble. 3HaKOBbIN OUT.
LBONYHBIN OONOAHUTENBHbLIN
KOO, OTpULaTENbHbBIX YNCEN

MobuTtoBble nornyeckne
onepaunn. Jlorndeckumi,
apuMeTNYECKNIA N
LMKINYECKUIA COBUMN
LLindbpoBaHne ¢ NoOMOLLLHO
nobuToBow onepaunmn
«nckmovarowiee NN
[MpencTaBneHne n XxpaHeHue B
namsaTn KoMnbtoTepa



63

64

65

66

67

68
69
70
71

72
73

BeLLleCTBEHHbIX Yncen

BbinonHeHne onepaunin ¢
BELLECTBEHHbIMU YuCnamu,
HakonneHne ownboK npu
BbIYNCNEHNAX

MpakTnyeckasa paboTta no Teme
«/13y4eHne nopaspagHoro
MaLUWHHOIro npeacTaBfieHNs
LenbIX N BELWECTBEHHbIX YNCES»

AHanns anropuTtmoB

OTanbl peleHna 3afad Ha
KOMMbIOTEpPE.
NHCTpyMeHTanbHble cpeacTsa:
TpaHCNATOP, OTNaguUK,
NPOUINPOBLLNK

Cpepa nporpaMmmMmmpoBaHus.
Komnunauusa n nHrepnpetaums
nporpamm. BupTyanbHble
MaLnHbl. VIHTerpupoBaHHas
cpena paspaboTku

MeToabl OTNagky nporpaMmm

Tunbl NepeMeHHbIX B S3blKe
NporpaMMnpoBaHuns

O6paboTKa LenbiX YMcen

O6paboTka BeWeCTBEHHbIX
yncen

CnyuyaiiHble 1 ncesgocnyyariHble
yncna

BeTtBnernusa. CnoxxHble ycnosus



74

75

76

77

78
79

80

81

82

83

84

85

Linknbl ¢ ycnosnem

Linknbel N0 nepemMeHHOoN.
B3anmosameHsemMocTb
Pa3fIMYHbIX BUOOB LIMKIOB

O6paboTka HaTypanbHbIX Y1NCeN
C UCMNONb30BaHNEM LMKIIOB

HaxoxxgeHune Bcex NpocTbIX
4yucen B 3a4aHHOM [Mana3oHe
MpakTnyeckas paboTa rno Teme
«PewweHne 3apgady metooom
nepebopa»

WNHBapuaHT umkna
[lOKyMeHTMpoBaHme nporpamMmm

O6paboTka gaHHbIX,
XpaHsawmxca B hannax

Pasbunerne 3apaqn Ha
noasaga4v

cnonb3oBaHue ctaHgapTHOM
OnMbnnoTekn A3bika
NnpPOorpamMMmnpoBaHus.
MopgkntoveHne 6ubnmnoTek
noanporpaMmm CTOPOHHUX
npoussoanTenen
Mognporpammsl (Npoueaypbl 1
hyHKUMN)

Mognporpammel (Mpoueaypb! v
dyHKLMN)

MpakTnyeckasa paboTta no Teme
"PagpaboTka nognporpamm"

0.5



86

87

88
89

90

91

92

93

94

95

Pekypcus. PekypcurBHbie
06beKTbI (hpakTansbl).
PekypcuBHble npouenypb! 1
dyHKUMK. icnonb3oBaHne cTeka
A1 OpraHn3aLmm peKypCrBHbIX
BbI30BOB

MpakTnyeckasa pabota no Teme
"PeKkypcuBHble nognporpaMmmb”

MogynbHbIN NPUHLMN
NOCTPOEHNSA NMPOorpamm

YucneHHble MmeToapl

MpakTnyeckasa paboTta no Teme
«HucneHHoe peLueHne
ypaBHEHNN»

Ncnonb3oBaHne guckpeTnsaumm
B BbIYMC/IUTESbHbIX 3a4a4ax

MpakTnyeckasa pabota no Teme
«[1pnbNMKEHHOE BblHYNCIEHNE
OJIMH KPUBbIX U nnowanen
uryp»

MpakTnyeckasa paboTta no Teme
«[lonck makcnmyma (MMHUMyMa)
dyHKLNN»

O6paboTka CUMBOJIBHbIX
AaHHbIX. ANropuTMbl 06paboTKK
CUMBOJIbHbIX CTPOK: MOACYET
KONM4ecTBa NosiBeHn
cumBONa B CTPOKE

AnroputmMmbl 06paboTkm



96

97

98

99

100

101

102

CUMBOJBbHbIX CTPOK: pasbueHne
CTPOKM Ha cnosa no
NpPo6enbHbIM CUMBOAM

Anroputmbl 06paboTku
CUMBOJIbHbIX CTPOK: MOUCK
NOACTPOKN BHYTPW OAHHOM
CTPOKW; 3aMeHa HangeHHON
NOACTPOKN Ha OPYryto CTPOKY
MpakTnyeckasa paboTta no Teme
"ObpaboTka CTPOK C
NCNONb30BaHNEM (PYHKLNIA
CTaHAApPTHOWN BBNMOTEKN A3bIKa
nporpaMmmMmpoBaHns’"

"eHepaunsa cnos B 3aaHHOM
andgasunTte

MaccuBbl 1
nocnenoBaTeNbHOCTU YMCEN.
MpakTnyeckasa paboTta no Teme
"3anonHeHne maccuea"

O6O06LLEHHbIE XapaKTEPUCTUKN
maccuea

JINHenHbIN NoCK 3apaHHOro
3Ha4YeHus1 B MaccuBse.
MpakTnyeckasa pabota no Teme
"JINHENHbIN NOUCK 3a4aHHOIO
3Ha4eHns B maccuee"

MpakTnyeckasa paboTta no Teme
"TTonckK MUHUManNbLHOro
(MakcmmanbHOro) afiemeHTa B
Yncnosom maccuee"

0.5

0.5



103

104

105

106
107

108

109
110

111

112

113

CopTupoBka 0gHOMEPHOIo
mMaccusa. NpocTblie meToapl
COpPTUPOBKU. [MpakTnyeckas
paboTta no Teme "lNMpocTble
MeTOoAbl COPTUPOBKK Maccuea"

CopTupoBKa CstHNEM.
BbicTpas copTnpoBka maccusa
(anroput™m QuickSort).
MpakTnyeckasa pabota no Teme
"BbICTpas COpTUpPOBKa
mMaccuea"

[BONYHbIN NOUCK B
OTCOPTUPOBAHHOM MacCHBE.
MpakTnyeckasa paboTta no Teme
" [1BONYHBIN NMonck"

[BymMepHble MaccuBbl (MaTpuLbl)
AnroputmMmbl 06paboTKn MaTpuLy
PeweHne 3agay aHanusa
AaHHbIX

CpepcTBa TEKCTOBOMO
npoueccopa

KomnbloTepHasa BEPCTKa TEKCTA
MpakTnyeckasi paboTa rno Teme
"BépcTka AOKYMEHTOB C
MaTemMmatundecknumm popmynamm”
NHCTpYyMeEHTbI peLeH3npoBaHns
MpakTudeckas pabota rno teme
"MHorocTpaHuyHble
OOKYMeHTbI"

0.5

0.5

0.5
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115
116
117

118

119

120

121

O6nayHble cepBuUChI.
KonnektusHas pabota c
[OKyMeHTamu. [NpakTnyeckas
paboTta no Teme "KonnektmeHas
paboTta ¢ AoKyMeHTamn'"

AHanna paHHbIX. bonbline
OaHHble

MawwnHHoe oby4yeHune

AHann3 gaHHbIX C MOMOLLIbIO
3NEKTPOHHbIX Tabnuyy

MpakTnyeckasa paboTta no Teme
"AHannM3 gaHHbIX C NOMOLLbIO
9NEKTPOHHbIX Tabnuy"

[MocTpoeHue rpadunkos
dyHKumi. MNMpakTudeckas pabota
no Teme "HarnsgHoe
NPEeACTaBfeHNE Pe3ynbTaToB
CTaTUCTUYECKON 06paboTKu
OaHHbIX B BUOE AnarpaMmm
CpeacTBamMun pefakropa
9NEKTPOHHbIX Tabnuy,"

JlvHnn Tpenpa. MNpakTuyeckas
pabota no teme "lMogbop NuHMN
TpeHga, NporHo3nposaHne"
Mop6op napameTpa.
MpakTnyeckasa paboTta no Teme
"YucneHHoe pelueHne
yPaBHEHUI C MOMOLLb0 nogbopa
napameTtpa"

0.5

0.5

0.5

0.5
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130
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132
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134
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OBLUEE KOJINYECTBO YACOB 10

OnTMmn3aumsa Kak nomck
Hawy4Llero peLeHns B
3a[aHHbIX YCNOBUSIX.
MpakTnyeckas paboTa rno Teme
"PewweHne 3agad ontmmMmnsaumm ¢
NMOMOLLIbIO 9NEKTPOHHbIX

Tabnuy"

PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHOE Bpems

NMPOIrPAMME

_— e e e e e e e e e e e e

136

0.5

21.5



11 KNNACC

Ne
n/n

10

11

Tema ypoka

KonnyecTtBo nHopmauuu
ANropunTMbl CXXaTus AaHHbIX
Anroputm XaddmaHa
MpakTnyeckasa paboTta no Teme
"CxxaTne gaHHbIX C NOMOLLbIO
anroputma XadgpdpmaHa"
Anroputm LZW

ANropuTMbl CXXaTusa AaHHbIX C
notepsMmu. MNpakTnyeckas
paboTta no teme "Cxatue
AaHHbIX C NOTEPSAMM (ANrOPUTMBbI
JPEG, MP3)"

CkopocTb nepepaydn gaHHbIX
MomexoycTonymsble KOOp!
MpakTnyeckasa paboTta no Teme
"TlomexoycTon4mBblie KOgpb!"
CuctemMbl. KOMNOHEHTbI CUCTEMBI
1 NX B3anmopgencTame.
CucTtemMHbIn appexT.
YnpasneHne kak
NHOPMALVOHHBIN NPOoLIECC.
O6paTHasa cBs3b

Mogenn n mogenmposaHmne

KonuuyectBO 4acoB

Bcero

KOHTpOsnbHbIE
paboTbl

MpakTnyeckn
e paboTbl

0.5

Oarta
n3y4veHusi

ONEeKTPOHHbIe
uucposblie
oGpas3oBaTesibHble
pecypchbl



12
13

14
15

16

17

18

19

20

21
22

23

Mpadbl

PelweHne 3apgay ¢ NOMOLLbIO
rpados

LepeBbsa

OcHoBbl TEOPUK P

MpakTnyeckasa paboTta no teme
"TloNCK BbIMIPbILLHOW CTpaTernmn

Al

B Urpe ¢ nosiHon nHopmaumen

CpencTBa MCKYCCTBEHHOIO
NHTENneKTa

MpakTnyeckasa pabota no Teme
"CpeacTtsa MCKYCCTBEHHOIO
MHTEnneKrTa"

dopmanusaunsa NOHATUSA
anroputma. MawmHa TelopuHra
Kak yHuBepcasnbHas Mogesb
Bbl4MCNeHun. Teanc HYépya—
TblopuHra

MpakTnyeckas paboTa rno Teme
"CocTaBneHne NpocTom
nporpamMMbl 45 MaLVHbI
TeropuHra"

MawwuHa NocTa

HopmarnbHble anropudmsi
MapkoBa

AnroputTMn4eckm
HepaspeLwnmble 3agayun. 3agada
OCTaHoBa. HEBO3MOXXHOCTb
aBTOMATU4ECKOW OTNaaKM
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25

26

27

28

29

30

31

32

nporpamm
Cno>XHOCTb BbIYNCNEHUN

Monck NpocCTbIX Yncen B
3aJaHHOM gnanas3oHe C
NMOMOLLBIO anropuTMa «peLleTo
OparocdeHa»

MpakTnyeckas paboTa rno Teme
"TouncK NpoCTbIX Yncen B
33JaHHOM ananasoHe"

MHoropaspsgHble Luenble 4yicna,
3aga4v 4JIMHHOW apuPMETUKIN

MpakTuyeckas paboTta no teme
"Peanusaums BbIYUCEHUN C
MHOropaspsagHbIMy Ynucnamn'

Cnoapu (accouunaTtmBHble
MaccuBbl, OTOBpaXKeHus!). XaLu-
Tabnuupl. NoctpoeHne
andaBNTHO-4aCTOTHOIO CnoBaps
ANsA 3a0aHHOro TekcTa

MpakTnyeckasa paboTta no teme
"MocTpoerHne angaBnUTHO-
4acCTOTHOro cnosapsi Ans
3agaHHoro tekcra"

AHanna TekcTa Ha eCTECTBEHHOM
A3blke. BbigeneHne
nocnegoBaTesibHOCTEN NO
wabnoHy. PerynspHble
BblpaXXeHus. HaCTOTHbIN aHanms3

MpakTnyeckasa paboTta no teme
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34

35

36

37

38

39

40

"AHanM3 TekcTa Ha
€CTECTBEHHOM A3bIKe"

Ctekn. AHanna npaBnfibHOCTU
CKOBOYHOr0 BbIpaXkeHnst

BbluncneHne apnpmeTmn4eckoro
Bblpa>XeHusi, 3anncaHHoro B
nocTdukcHom opme

MpakTnyeckas paboTa rno Teme
"BbluncneHne apudpmMeTn4ecKoro
Bblpa>KeHMs, 3annucaHHoro B
NocTuKCHON chopme"

Ouepegu. Vicnonb3oBaHune
ovepenu Ans BPEMEHHOro
XpaHeHus JaHHbIX

MpakTuyeckas paboTta no teme
"icnonb3oBaHne o4epenn”

Lepesbs. Peannsauns gepesa c
MOMOLLBIO CCbIIOYHBIX CTPYKTYP.
[BonyHble (BUHapHbIE) OepeBbs.
MocTpoeHne gepesa ans
3a[aHHOro apngmMeTN4eCcKoro
BblpaXKeHUs

MpakTnyeckasa paboTta no teme
"icnonb3oBaHne gepeBbLEB AN
Bbl4MCNEHNS apndOMETNYECKNX
Bblpa>keHnn"

PekypcuBHble anropuTmbl
obxopa pgepesa. Vicnonb3oBaHuve
cTeka n odepegu onst obxoga



41

42

43

44

45

46

47

48

49

aepesa

PekypcuBHble anropuTMmbl
obxopa gepesa. lcnonb3oBaHune
cTeKa u ovepeaun onsi obxopa
aepesa

Anroputmbl Ha rpadax.
NocTpoeHne MMHUMaNbHOro
OCTOBHOIO AepeBa B3BELIEHHOrO
CBSISBHOr0 HEOPMEHTUPOBAHHOIO
rpaca

O6xop rpacda B rnybury. Obxopg
rpada B LLUMPUHY

KonnyecTtBO pasnun4HbIx nyTemn
MeXay BepLuMHamMmu
OPWEHTNPOBAHHOIO
aumkKnnyeckoro rpadga

Anroputm [enkcTpsbl.

MpakTnyeckasa pabota no Teme
"Bbl4MCNeHne onvHbl
KpaTtyanwero Nyt Mexxay
BepLwnHamu rpada (anroputm
LenkcTpbl)"

Anroputm ®nonga—Yoplianna

3apayn, pelaemMbie C MOMOLLBIO
ONHAMNYECKOro
npPOorpamMMmnpoOBaHus:
BbIYMCIIEHNE PEKYPCUBHBIX
hyHKLNIA

MpakTnyeckasa paboTta no teme
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51

52

53

54

55

56

57

"BblyncneHne pekypcmuBHbIX
DYHKLNM C NMOMOLLLIO
ANHaAMNYeCcKoro
nporpaMmmmpoBaHms’”

3agayun, peLluaemble C MOMOLLbIO
ANHaMN4YecKoro
NPOrpamMMmMpPOBaHUs: MOACHET
KONM4ecTBa BapnaHToOB

MpakTnyeckasa paboTta no teme
"MMopacyéT KonnyecTaa
BapnaHTOB C NOMOLLLIO
OHaMN4ecKoro
nporpaMmmMmmpoBsaHng"

3apayn, pelaemMbie C MOMOLLBIO
JVNHaMn4yecKoro
nporpaMMnpoBaHnst: 3agadn
onTuMmn3aummn

MoHsATne 0 napagnrmax
nporpammmpoBaHnsa. O63op
S13bIKOB NMPOrpaMMmnpoBaHuns
MoHATNE 06 06 BLEKTHO-
OPUEHTUPOBAHHOM
NnpPOorpamMMmnpoBaHnm

O61bekTbl 1 Knacebl. CeBoncTBa 1
MeToabl OOBEKTOB
O6bEKTHO-OPUNEHTUPOBAHHbIN
aHanm3

MpakTnyeckas paboTa rno Teme
"Ilcnonb3oBaHmne roToBbIX
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60
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62

63

64

65

66

67

KnaccoB B nporpamme”

PaspaboTka nporpamm Ha
OCHOBE OOBbEKTHO-
OPUEHTUPOBAHHOIO Noaxoaa

MpakTnyeckasa pabota
"Pa3paboTka npocTomn
nporpamMmbl C UCMoJIb30BaAHNEM
Knaccos"

NHkancynsaums. MNpaktnyeckas
paboTta no Teme "PaspaboTka
Knacca, MCnosb3YHoLLEro
nHKancynaumo"

HacneposaHue. lNonnmopdpursm

MpakTuyeckas paboTta no teme
"PaspaboTka nepapxmm
knaccos"

Cpepbl 6bICTpO pa3paboTku
nporpamm. NpoekTnposaHne
NHTEepdeinca nonb3osBarens

lNpoekTnpoBaHne nHTepdenca
nonb3oBaTens

Vcnonb3oBaHne rotosbIX
ynpaBnsieMbIX 31EMEHTOB ONs
NOCTPOEHNA NHTepdenca
MpakTnyeckasa paboTta no teme
"PagpaboTka nporpammbl C
rpadpuyecknm nHTepgencom”
N3yyeHure BTOpPOro A3bika
nporpaMMnpoBaHns

0.5
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69

70

71

72

73

74

75

76
77

N3yyeHure BTOPOro A3bika
nporpaMMnpoBaHns

JTanbl KOMMNbIOTEPHO-
MaTemMaTn4ecKoro
MOOEeNNPOBaHMS

OnckpeTtnsaums npu
MaTemMaTn4eCKOM
MOLENNPOBaAHNN HEMPEPbIBHbIX
npoueccoB. MogenupoBaHue
OBUKEHNS

MpakTnyeckas paboTa rno Teme
"MopgenupoBaHue aBmKeHNs'"

MogennpoBaHmne 61MoNorMYecKnX
cuctem. MNpakTnyeckas paboTa
no Teme "MopgenupoBaHue
OMONOrM4YEeCKNX cUCTeM"

MartemaTtnyeckmne mogenu B
9KOHOMUKE. BbluncnutensHole
9KCNEepUMEHTbI C MOAENAMIN

BeposATHOCTHbIE MOaenn.
MpakTnyeckasa pabota no Teme
"IMmuTaumoHHoe
MOOENNPOBaHME C MOMOLLbIO
metona MoHTe-Kapno"

KomnbloTepHoe MogennposaHmne
CUcTeM ynpasneHuns

O6paboTka pe3ynbTaToB
9KCrnepuMmeHTa

Tabnn4Hble (pensuMoHHbIe) 6a3bl

0.5

0.5
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79

80

81

82

83

84

85

86

87
88

OaHHbIX

Mouck, copTupoBka 1
dunbTpaums gaHHbIX. 3anpochl
Ha BbI6OPKY AaHHbIX. 3anpochkl C
napameTtpamu. Beluncnsembie
nons B 3anpocax

MpakTnyeckasa paboTta no teme
"PaboTta ¢ rotoson 6a3oim
OaHHbIX"

MHoroTabnn4yHble 6a3bl JaHHbIX.
Tunbl cBs3en mexxay Tabnmyamu.
BHewHmin kntoYy. LlenoctHocTb
6a3bl gaHHbIX

MpakTnyeckasa paboTta no teme
"Pa3paboTka MHOrotabnmyHom
6a3bl gaHHbIX"

3anpocbl K MHOroTabINYHbIM
6a3am gaHHbIX

MpakTnyeckasa paboTta no Teme
"3anpockbl K MHOroTabnuyHom
6a3e gaHHbIX"

A3bIK ynpasneHus gaHHbiMyu SQL
MpakTnyeckas paboTa rno Teme
"YnpaBneHve gaHHbIMU C
NMOMOLLIbIO A3blka SQL"
HepensunoHHble 6a3bl AaHHbIX.
OKCnepTHblE CUCTEMBI
NHTepHeT-npunoxeHns
[MoHATME O cepBepHON U
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90

91
92

93

94

95

96
97
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99

100

KJIMEHTCKOM 4acTsx canTa.
TexHoNorna «KINeHT —
cepBep», €€ JOCTOUHCTBA U
HeJocTaTKm

OcHosbl a3blka HTML
MpakTnyeckas paboTa rno Teme
"Co3spaHne TEKCTOBOW BEO-
CTpaHuub!"

OcHoBbl a3blka HTML

OcHosBbl s13blka HTML
MpakTudeckas paboTta no teme
"CospaHune Beb-CTpaHunLpbl,
BKJIHOYAKOLLEN MYTbTUMEONNHbIE
06BbEKTbI (PUCYHKI, 3BYKOBbIE
[aHHble, BUAEO)"

OcHoBbI KackagHbIx Tabnum,
ctunen (CSS)

MpakTnyeckas paboTa rno Teme
"OdopmneHne cTpaHnpl ¢
NOMOLLbIO KacKagHbIX Tabnumy,
ctunen"

CueHapuu Ha A3blke JavaScript
CueHapun Ha a3bike JavaScript
®opMbl Ha Be6-CTpaHuLe
MpakTnyeckas pabota rno Teme
"O6paboTka gaHHbIX hopm"
PasmelleHne Beb-canToB.
Ycnyra xocTuHra. 3arpyska
hannos Ha cant



101

102

103

104

105

106

107

108

KagpvpoBaHue. VicnpasneHve
nepcnekTuebl. McTorpamma.
KoppeKkuuns ypoBHeN, KOppeKums
useta. ObecuBevnBaHne
LBETHbIX N300paXKeHNN

Beopg n3obpaxkeHun ¢
NCMNOSIb30BaHMEM Pa3NNYHbIX
UMPPOBLIX YCTPONCTB.
MpakTnyeckasa paboTta no Teme
"O6paboTka ungpoBbIX
doTorpacuin"

Petywsb. PaboTa c obnactamu.
dunbTpsl. MNpakTnyeckasa paboTta
no teme "PeTywb undpoBbIX
doTorpacun

MHOrocnoHbie N306paxKeHns.
TekcToBble cnon. Macka cnos.
Kananbl. CoxpaHeHne
BblOeneHHon obnacTtun

MpakTnyeckasa paboTta no Teme
"MHOrocnonHble n3obparkeHums"

MoproToBka unncTpauun ansa
Beb-canTos. NpakTnyeckas
paboTa no Teme
"AHMMNPOBaHHbIE
n3obpaxeHns"

BekTopHas rpaduka.
BekTopusauyus pactpoBbIx
N300pa>keHnin

MpakTnyeckasa paboTta no teme

0.5

0.5

0.5
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111
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113

114
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116

117
118
119
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121
122
123
124
125

"BekTopHas rpadguka"

MpUHUMNbI NOCTPOEHUS U
pPeaaKTUpPOBaHNSA TPEXMEPHbIX
Mopenen

MpakTnyeckasa paboTta no teme
"CospgaHune NpocCTbIX
TPEXMEpPHbIX Mogenen”

CeTo4Hble mogenun. MaTepuansl

MpakTnyeckasa paboTta no teme
"CeTo4Hble mogenn"

MopennposaHne NCTOYHMKOB
ocseLleHuns. Kamepbl

MpakTnyeckas paboTa rno Teme
"PeHpepuHr"

ApanTtusBHble TexHonorum (3D-
NPVHTEPbI)

MNoHATe 0 BUpPTYyasnbHON
peanibHOCTN 1 AOMOSIHEHHOW
peanbHOCTU

PesepBHOE Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
Pe3epBHoe Bpems

RSN N WS U U U U G G —
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127
128
129
130
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132
133
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OBLLEEE KOJINHYECTBO HYACOB MO

Pe3epBHoe Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems

NMPOIrPAMME
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NMPOBEPAEMbIE HA EI'S NO MUHPOPMATUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHNSA OCHOBHON OBEPA30OBATEJ/IbHON NPOrPAMMbI CPEQHEIO
OBLLEN0 OBPA30OBAHUA

Kopg, MpoBepsiemble TpeboBaHUA K NpeAMeTHbIM pe3ynbTaTam
npoBepsiemMmor OCBOEHMs1 OCHOBHOI oGpa3oBaTeNibHOW NporpamMmbl
0 Tpeb6oBaHusA cpepHero oowero o6pasoBaHus

1. 3Hartb (MoHumaTs)

lMoHnmaHne OCHOBHBbIX NPUHUMNOB yCTpOnCTBa n
PYHKLMOHNPOBAHMS COBPEMEHHbIX CTaunoHapHbIX n
MOBUNBbHBIX KOMIMbIOTEPOB; TeHOEHUNN pasBuUTUA

1.1 KOMMbIOTEPHbBIX TEXHOSIOMNA; BRafeHWe HaBblkamu paboTbl C
onepaunoHHbIMA  CUCTEMaMW W OCHOBHbIMW  Bugamu
NpPOrpamMMHOro obecnedyeHnsa ons peweHnst y4ebHblix 3agad no
BbIOpaHHON crieunanuaaynm

Hannune npenctasneHun o 6a30BbiX NPUHLMNAX OpraHmM3aumnm
N (PYHKLNOHMPOBAHNA KOMIMbIOTEPHBIX CETEN

1.2

[MOHMMaHe OCHOBHbIX MPUHLMMNOB ANCKPETU3auumn pasnnyHbiX
BUOOB MHpOopMaummn

1.3

MoHMMaHne 6a30BbiX anNropuTMOB 06pPabOTKM 4YUCNOBOW W
TEKCTOBOM UMHpopMaumn (3annucb 4ucen B MNOSULVMOHHOM
CUCTEME CYMCNEHNS, OENMMOCTb LENbIX YNCEN; HaxoXXAaeHue
BCEX MPOCTbIX 4YUCEN B 3agaHHOM [fuanasoHe; obpaboTka
MHOropaspsaaHbIX LENbIX YNCEN; aHann3 CUMBOSIbHbLIX CTPOK U
APYrnx), anropuTMoB NOUCKA U COPTUPOBKMN

1.4

3HaHve (YyHKUNOHaNbHbIE BO3MOXHOCTU WHCTPYMEHTaSIbHbIX
CPEACTB cpeapbl pa3paboTKu

1.5

BnageHne OCHOBHbIMM CBeAeHusiMM O 6asax [aHHbIX, WX
CTPYKTYpe, cpeacTsax co3faHus 1 paboTbl C HUMU

1.6

NoHUMaHne BO3MOXXHOCTEM W OrpaHNYEeHUn TEeXHONOrumn
NCKYCCTBEHHOIO WHTENNEKTA B pasfnn4yHbiXx 06nacTsx; Hanmyme
npencraeneHnin 06 MCNOMb30BaHUM  MHPOPMALMOHHbBIX
TEXHONOIrNIM B PasNnyHbIX NpodeccnoHasnbHbIX cdepax

1.7

BnageHvne  TeopeTudeckMM  annapaTtoM,  MO3BOMSOLLMUM
OCYLLIECTBNATL NPEACTaBMIeHNe 3aAaHHOro HaTypasnbHOro Yucna
B pas3nnyHbIX cucrTemax cUncneHns; BbINOJIHATb
Npeo6pas3oBaHns JIOMMHECKUX BbIPaXKEHWIA, NCMOSb3ys 3aKOHbI
anrebpbl  NOrVKW;  OMpPepensiTb  KpaTtyalwuini  nNyTb  BO
B3BELLUEHHOM rpade U KONNYECTBO MyTell MexXAy BepLunHamu

1.8



2.1

2.2

2.3

2.4

2.5

2.6

2.7

OPUEHTUPOBAHHOIO aUUKINYECKOro rpada
Ymets

YMeHne ncnosib3oBaTb KOMMNbIOTEPHO-MaTEMATNYECKNE MOAENN
ONs aHanm3a O6bEKTOB U MPOLLECCOB: hopMynMpoBaTb LESb
MoOennpoBaHuA, BbIMOJIHATb aHaIN3 pPe3yJibTaTtoB, NMOJTyHEHHbIX
B XOAE MOLENMPOBAHUSA; OLEHMBATb aOEKBATHOCTb MOLENW
MogenMpyemoMmy OOBLEKTY wunM npoueccy; NPeacTaBnsTb
pe3ynbTatbl MOOENUPOBaHNA B HArnggHoOM Buae

YMeHune knaccuduumpoBaTb OCHOBHbIE 3a4a4M aHanm3a gaHHbIX
(NporHo3upoBaHue, knaccudurkaumsa, Knactepusauus, aHanms
OTKJIOHEHWI); MOHMMAaTb MOCNEA0BATENbHOCTb PELLEHNSA 3aaad
aHanus3a gaHHbIX: c6op NepBUYHBbIX OAHHbIX, O4YMCTKA N OLEHKa
KayecTBa [MdaHHblX, BblbOp W (MAM) NOCTPOEHWE MOLENN,
npeobpasoBaHune OAHHbIX, BU3yannaayms OAHHbIX,
UHTepnpeTaunsa pesynbTaToB

YMeHve onpefenstb MHMOPMAaUMOHHbIN OOBbEM TEKCTOBbIX,
rpanyecknx n 3BYKOBbIX AaHHbIX MPWU 3adaHHbIX napameTpax
ONCKpeTn3aumn. YMeHne onpepensitTe CPEedHIol CKOPOCTb
nepegayn OaHHbIX, OLEHNBATb U3MEHEHNe BpeMeHU nepegayu
npyv  U3MEeHeHUn UHHOPMaUMOHHOIO O6ObEMA AaHHbIX U
XapaKTepuCTUK KaHana cBA3un

YmMeHne cTtpouTb Kop, obecneymBarOlLMi  HaUMEHbLLYHO
BO3MOXHYIO CpPEOHIO ANMHY COOOLWEHNS nNpu  U3BECTHOW
4acToTe CUMBOJOB

YMeHre uncnonb3oBatb MNpPW  PELIeHUM 3agad  CBOWCTBA
NMO3ULUMOHHOWN 3anunucu 4Yucen, aaropuTMbl NOCTPOEHUS 3annciu
yucna B MNO3MUMOHHOW CUCTEME CHUCNEHUS C 3afaHHbIM
OCHOBaHMEM 1 MOCTPOEHUSI 4YMcna MNo CTPOKE, COoAep Kallen
3anMcb 3TOr0 4ucna B MO3ULMOHHOM CUCTEME CHUCNIEHUSI C
3a[aHHbIM OCHOBaHMEM; YMEHNE BbIMNONHATbL apupMeTnyecKne
onepaunn B NO3ULUNOHHbBIX CUCTEMAX CHUCTEHNS

YMeHUe CTpouUTb JIOMMYECKOE BblpaXKeHNEe B OU3bIOHKTUBHON ©
KOHBIOHKTMBHOWN HOpMasibHbIX (hopMax Mo 3afjaHHon Tabnuue
NCTUHHOCTW; UccnenoBaTb 061acTb UCTUHHOCTU BbiCKa3blBaHs,
COMEep>KaLLero nepemMeHHble; peLlaTb HECNOXKHbIE NIOrMyYeckune
ypaBHeHNS

YMeHue pewaTtb anropuTMUYEeCKMe 3a[adu, CBsI3aHHble C
aHann3om rpadoB (3agadn NOCTPOEHUS OMTUMAsNBHOrO MyTy
Mexay BepwwuHamuy rpacda, onpegeneHuss  KonmyecTsa
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pPas3nnMyHbIX NyTen MexXay BepluMHaMn OPUEHTUPOBAHHOMO
aumKnn4eckoro rpada)

YMeHne ucnonb3oBaTb AepPeBbsi MPW aHann3e U MNOCTPOEHUU
KOOOB W ONS1 NPEeACTaBfieHNss apuMETUHECKUX BbIpaXKEHWN,
NPy pelleHnn 3aaay noucka U COPTUPOBKU; YMEHUE CTPOUTb
OEepPeEBO Urpbl MO 3afaHHOMY anroputMy; paspabaTtbiBaTtbh U
060CHOBbIBaTb BbIMMPbLILLHYIO CTPATErnio Urpbl

YMeHne aHann3npoBaTb anropuTMbl C UCMONb30BaHEM TabnuLy
TPaCCUPOBKY; onpenenaTe 6e3 MCMNoNb30BaHWA KOMMbloTepa
Pe3yNbTaThl BbINOJIHEHUS HECIOXKHbIX MPOrpamMm, BKIHOYaOLWMX
LVKSIbl, BETBIEHNS 1 NOANPOrpaMMbl, Npu 3aAaHHbIX UCXOOHbIX
OaHHbIX

YMeHne onpenenstb CAOXKHOCTb M3y4aeMbiX B Kypce 6a30BbIX
anropuTMoB (CyMMMpPOBaHMe 3/IEMEHTOB MaccuBa, COPTMPOBKa
Maccuea, nepebopHble anropuTMbl, ABOWYHbBIA MOUCK) U
NpUBOOUTL  MPUMEPbI  HECKOSNbKMX  afirfOpUTMOB  Pas3HOM
CNOXXHOCTW A1 PELLEHNst OAHON 3aaa4m

BnageHne yHuBepcasbHbIM  S3bIKOM  MPOrpPaMMUpPOBaHNSA
BbicOkoro yposHs (Mackanb, Python, Java, C++, C#),
NPEeAcTaBneHnssMn O 06al30BbIX TUMax LaHHbIX N CTPYKTypax
OaHHbIX; YMEHWE WUCMONb30BaTb OCHOBHbIE YNpaBnsoLwme
KOHCTPYKLUMW; YMEHNEe OCYLLECTBNATb aHann3 npepsioXXeHHOM
nporpaMmmbl: ONPEeAENnsTb Pe3ynbTaTbl PpaboTbl NPOorpaMmbl Npu
3aaHHbIX UCXOAHbIX AaHHbIX; ONpenensaTb, NPu Kaknux NCXOOHbIX
OaHHbIX BO3MOXXHO MOJlyYEHNE YKa3aHHbIX pPe3ynbTaToB;
BbISIBNIATb AaHHble, KOTOPblE MOMyT MPUBECTU K OLNOKE B
paboTe nporpammbl; (OPMYIMPOBaTb MNPEASIOKEHUA Mo
YNy4LLEHNIO MPOrPaMMHOro Koga

YMeHne peann3oBbiBaTb Ha BblIOpPaHHOM ANS U3YYEHUS A3blKe
nporpaMmMmpoBaHns BbICOKOro ypoBHs (Mackanb, Python, Java,
C++, C#) Tvnosble anropuTMbl 06paboTKM 4uCen, YUCNOBbIX
nocnenoBaTenbHOCTEN M MAacCUBOB: MPEACTaBfieHne 4Yncna B
Buge Habopa NPOCTbIX  COMHOXWUTENEN;  HaxoXAeHue
MakCuUMasbHON (MUHMUManNbHOM) UMdpbl HaTypanbHOro 4ucna,
3anMcaHHOro B CUCTEME CHYUCNEHUS C OCHOBaHWEM, He
npesbiwarwym 10; Bbl4MCNeHNne 0600LLEHHDBIX XapaKTEPUCTUK
9NEeMEHTOB MaccuBa WM YUCNOBOW MOCNEeA0BaTESIbHOCTU
(cymmbl, npoun3seneHns cpepHero  apudMETUYECKOrO,
MUHAMANbHOMO U MaKCUManbHOroO 3/1eMEHTOB, KOJIM4ecTBa
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9NEMEHTOB,  YOOBMETBOPAOWMNX  33a4aHHOMY  YCIOBUIO);
COPTMPOBKY 3JIEMEHTOB MaccuBa; YMEHWE WCNONb30BaTb B
nporpamMmmMax gaHHble pasfn4dHbIX TUMOB C YYETOM OrpaHUyYeHUN
Ha [uana3oH WX BO3MOXXHbIX 3HaYeHU, MNPUMEHATb NpU
peLeHnn 3agad CTPYKTYPbl OaHHbIX (CANCKK, CnoBapu, CTEKW,
o4yepenun, OEepeBbsl); NMPUMEHATb CTaHOAaPTHblE U COBCTBEHHbIE
nognporpammbl  Ons 06pabOTKM  YMCNOBLIX  AAHHbIX W
CUMMBOJIbHbIX CTPOK; NCMNOb30BaTb Npu paspaboTke NporpaMm
61MbnnoTekn nognporpamMmm; yMeHme WCnosb3oBaTb CpPeacTsa
oTnagKku nporpamMm B cpefe nporpaMmmMmpoBaHns

YMeHne ncnonb3oBaTb 3MEKTPOHHbIE Tabnuupl ONst aHanuaa,
npeacTaBneHnss n  o6paboTkMm gaHHbIX (BKIo4Yasi BbIGoOp
ONTUMaNbHOIrO peLeHnsl, nNogdbop NMHMKM TPeHda, pPelleHne
3agay NpOrHo3MpoBaHKs); YMEHWEe WUCMNofb30BaTb Tabnn4yHble
(pensumoHHbIe) 6a3bl AaHHbIX U CNPaBOYHbIE CUCTEMBI

YMeHne OpraHn3oBblBaThb nn4Hoe NHOpPMaLVOHHOE
MPOCTPAHCTBO C UCMOSIb30BAHMEM Pas3fiNyHbIX CPEencTs
UMNPPOBbLIX TEXHONOMMIN; MOHUMaHNE BOSMOXXHOCTEN LINPOBbIX
CcepBuncoB rocygapCTBEHHbIX ycnyr, LM POoBbIX
obpaszoBaresibHbIX CEPBNCOB



NMEPEYEHDb 3JIEMEHTOB COLEP>XXAHUA, MPOBEPAEMbIX HA El3 MO
NMHO®OPMATUKE
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1.4

1.5

1.6

2.1

2.2

2.3

MpoBepsieMblit INeMeHT coaepXKaHnst
LndppoBasa rpamMOTHOCTb

OCHOBHbIE TEHOEHUNN Pa3BUTUSA KOMMBIOTEPHbLIX TEXHONOMIA.
MapannenbHble BblYMcAeHnsi. MHOronpoLeccopHble CUCTEMBI.
PacnpenenéHHble BblHUCANTENbHbIE CUCTEMbI U 06paboTKa 60MbLLNX
AaHHbIX

MpuHUMNBI NOCTPOEHNS N annapaTHble KOMMOHEHTbI KOMMbIOTEPHbIX CETEN.
CeteBble npoTtokonbl. CeTb WHTepHeT. Agpecaums B CeTu VIHTEpHeT.
MpoTokonbl cteka TCP/IP. Cuctema gomeHHbiX UMEH. PasgeneHne IP-ceTtu
Ha NOACETU C NOMOLLIO MaCOK MoaceTen

dannosas cuctema. lNonck B annoson cucteme. MNpuHUMNBI pasmeLLeHns
N UMEHOBaHNS (bannos B AONroBPeEMeHHON NamaTu. LLlabnoHbl gns onucaHns
rpynn gainnos

CkopocCcTb nepefayn [faHHbIX. 3aBUCUMOCTb BpPEMeEHU nepejaqn  oT
NHOPMaLNOHHOIO 06bEMA JAaHHbIX N XapaKTEPUCTUK KaHana CBs3un

LLincppoBaHne paHHbIX. CUMMETPUYHbIE W HECUMMETPUYHbIE LINAGPDI.
LLndpbl npocTton 3ameHbl. LLUngp Uesapsa. Lngp Buxenepa. Anroputm
wngpposaHna RSA

Kopgpl, no3sonsiowme obHapy>X1ueaTtb 1 UCNPaBNATb OWMOKKN, BO3HMKaOLLNE
npu nepegade pAaHHbIX. PacctosHne XammuHra. KopgumposaHue C
nosTopeHnem 6utos. Koabl XaMMuHra

TeopeTnyeckne oCHOBbI MHDOPMATUKM

[BonyHOe KopgupoBaHne. PaBHOMEPHbIE W  HepaBHOMEPHbIE  KoApl.
[ekoompoBaHne cooOLEHNI, 3annCaHHbIX C MOMOLLbIO HEPaBHOMEPHbIX
kogoB. Ycnosue ®aHo. NocTpoeHne ogHO3HAYHO AEKOOUPYEMbBIX KOOOB C
NOMOLLbIO fepeBa

TeopeTuyeckne nogxodbl K OUEHKe KonndectBa uHdopmauun. EguHmupl
N3MeEpPEHNa Konuyectea WHgopmaumn. AndasuTHbIM NOAXOA K OUEHKE
KOMyecTBa MHpopMauun. 3akKoH agouTUBHOCTU MHGopmMaunn. dopmyna
XapTtnn. Hpopmaumsa n sepostHocTb. opmyna LLleHHoHa

Cuctembl cuucneHusi. Pa3BépHyTast 3anucb LeNbiX U OPOOHbIX 4ucen B
NO3MLMOHHON cucteme cuucnenusi. CeoncTea No3NLMOHHON 3anncu Yyucna:
KONNYECTBO UUGpP B 3anucu, NpusHak LENMMOCTU 4YMCNa Ha OCHOBaHMe
CUCTEMbI CcuUMCNeHNa. ANroputMm nepeBopa Uenoro 4mcna u3 P-u4Hom
CUCTEMbI CHUCIEHNS B AECATUYHYIO. ANFOPUTM NepeBoga KOHeYHon P-nyHom
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2.7

2.8

2.9
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Apo6u B AecATUYHY0. ANrOpUTM NepeBoda Lenoro Yncna u3 OecATuyHom
CUCTEMbI cyucneHns B P-n4Hyto. NepeBon KOHEYHOW OecATUYHON Apobu B
P-nynyto. [lBouyHasn, BOCbMepu4YHass W LWeCcTHaguaTtepuyHas CUCTEMbI
CUUCNEHNs, CBA3b MexXgy HuMmu. ApudmeTnyeckne onepauun B
NO3ULMOHHbIX CUCTEMAX CHUCIEHUS

TpOI/I‘-IHaFI ypaBHOBELLUEHHaA CuUctemMma CHYUCNIEeHUs. ,D,BOI/I‘-IHO-,D,GCF!TI/I‘-IH&FI
cucrtemMa cHumucneHuns

KogupoBaHne TekcTtoB. Kopgumpoka ASCIl. OpHobanTHble KOOUPOBKW.
CtaHpgapt UNICODE. Kognposka UTF-8. OnpegeneHne nHdopMauiOHHOro
06bEMa TEKCTOBbLIX COOOLLIEHNI

KognpoBaHne un3obpaxeHun. OueHka UHGOPMaUNOHHONO  0ob6bEma
rpauyecKnx AaHHbIX NPW 3afaHHbIX paspeLlleHnun 1 rnybnuHe KogupoBaHns
ugeTta. LiBeToBble Mogenn. KognposaHue 3Byka. OueHka MHopMauMoHHOro
00bEMa 3BYKOBbIX [AaHHbIX MNPW 3afaHHbIX 4YacToTe AMCKPeTu3auum wu
pPaspsiAHOCTM KOOMPOBaHUSA

Anrebpa norukun. NoHATHe BbiCKasbiBaHWA. BbickasbiBaTesibHble (HOPMbI
(NnpeavkaTbl). KBAHTOPbI CYLLLECTBOBAaHUS U BCEOOLLHOCTN.

Jlornyeckune onepaunn. Tabnvubl UCTUHHOCTU. JlOrmMYeckue BblIpaXKEHUS.
Jlornyeckne ToXpecTBa. Jlormdeckue onepauun K onepauMn  Hapg
MHOXXecTBamu.

3akoHbl anrebpbl NOrMKN. OKBUBANEHTHblE MPeobpasoBaHUsS NIOMMYECKNX
BbIpa>XeHUN. Jlorn4yeckne ypasHeHusi 1 CUCTEMbI YPaBHEHUNA.

Jlornyeckue (pyHKUUKN. 3aBUCUMOCTb KOINYECTBA BO3MOXXHbIX JIOMMYECKUX
dYHKLUUI OT KONIMYECTBa apryMeHTOB.

KaHoHuyeckne (opMbl TOrMYECKUX BblpaXKeHUN

COBepLIJeHHbIe ON3bIOHKTUBHbIE KOHBIOHKTMBHbIE HOPMAaJibHbIE CIJOprI,
aJIfOPUTMbI UX MOCTPOEHNA NO Ta6n|/|u,e NCTUNHHOCTH

Jlormyeckne anemeHTbl B cOCTaBe KowmnbtoTepa. Tpurrep. Cymmarop.
MHoropaspsagHbin cymmaTtop. [OCTpOEHNE CXEM Ha NIOMMYECKUX 3fIEMEHTAxX
Nno 3ag4aHHOMY NOMMYECKOMY BbIPaXKEHNIO. 3anucb JIOMMYECKOro BblpaXkeHMs
No JIOrMYECKON Cxeme

Mopenu n mogennposaHue. Llenn mogennposaHna. AQeEKBaTHOCTb MOLENN
MOAENVPYEMOMY OOBLEKTY uanM npoueccy. Popmannsauus npuKIagHbIX
3ajav.

lMpenctaBneHne pesynbTatoB MOAENMPOBaHWS B Buae, yoobHoM ansd
BOCNPUATMS 4YenoBekoM. [paduyeckoe npencrtaBneHne AaHHbIX (CXeMmbl,
Tabnuupl, rpauku).

MpenctaBneHne uenbix 4Yucen B NamsaTM komnbtoTepa. OrpaHN4eHHOCTb
amnanasoHa Yvcen npu orpaHnyeHnn KoamdecTsa paspsaos. NepenonHerHne
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2.15

2.16

3.1

3.2

3.3

paspsgHo ceTkn. be33HakoBble M 3HAKOBbIE AaHHble. 3HAKOBbIM OUT.
[BOVYHbIN OONONHUTENBHBIN KOA, OTPpULATENbHbIX YACEN.

MobuToBble norndeckue onepaumn. Jlormyecknin, apumeTndHeckun w
uuknudeckun cosurn. LLndgpoBaHne ¢ nomowpto nobutoBor onepauun
«mncknovarowee NN

npe,D,CTaBJ'IeHI/Ie BeLeCTBEHHbIX 4YMCes1 B NaMATU KOMMbIOTEPA. 3Havawas
4YaCTb W nNop4dagoK 4ducna. InanasoH 3Ha4YeHUn BELLECTBEHHbBIX YMCEN.
npOGJ'IGMbI XpaHeHnA BeELWECTBEHHbIX 4YMCesl, CBA3aHHblE C OrpaHn4YeHnem
Konmn4yecTBa pas3psaaos. BbinonHeHve OI'IGpB.Ll,VII7I C BelleCTBEHHbIMU YNcnamMu,
HaKonaeHne ownbokK NMpPwv BbIHNCNIEHNAX

Mpadbl. OcHoBHbIE NOHATUA. Bugbl rpacgos. OnucaHme rpadoB ¢ NOMOLLLIO
MaTpuUL, CMEXHOCTW, BECOBbIX MaTpul, CMUCKOB CMEXHOCTU. PelleHne
anropuTMUYECKNX 3apad, CBsA3aHHbIX C aHanm3oMm rpadoB (NoCcTpoeHue
ONTUMAasIbHOrO NYTU MeXAy BepluMHamun rpada, onpegeneHne Konmyectsa
PasfIMYHbIX NyTe Mexay BepLiMHaAMU OPUEHTUPOBAHHOIO auMKINYeCcKoro
rpada)

Hepesbs. BbuHapHoe pepeso. [epesbsa noncka. Crnocobbl o6xopa fepesa.
lMpencTtaBneHve  apudmMeTMHECcKMX  BblpaXkeHWin B Buae  [epesa.
Vcnonb3osaHune rpadoB 1 gepeBbEB NPU ONUCaHUN OOBLEKTOB 1 MPOLIECCOB
OKpy>KaroLLero mmpa

OVCKpeTHble Urpbl OBYX WUMPOKOB C MNOSHOW MHopmaunen. lNoctpoeHne
aepesa nepebopa BapuvaHTOB, OMNMcCaHWe CTpaTterum urpbl B Tabnn4Hown
dhopme. BbiMrpbilLHbIE 1 NPOUTPbILLHbIE NO3LUK. BbIMrpbIlWHbIE CTpaTernmn

CpenoctBa UCKYCCTBEHHOrO uHTennekrta. WMpeHtudukaums ©n  Nouck
N306parkeHni, pacnosHaBaHune nmy, Vicnonb3oBaHue MeTo[0B
NCKYCCTBEHHOIO WVHTENSIEKTa B oby4arowmx cuctemax. Vicnonb3oBaHue
METOAOB MCKYCCTBEHHOIO NMHTENNEKTA B POOOTOTEXHMKE. VIHTEPHET BeLLeN.
HenpoHHble ceTn

ANropuTMbl U NporpaMmmnpoBaHne

<Dopman|/|3au,|/|;| MOHATUA anroputma. MawwnHa TbPOpI/IHFa KaK
YHUBEpCanbHaa Moaesib BbI4YNCIEHUN

OueHka cno>HocTn BbldUcneHNn. Bpems paboTbl 1 06BEM UCNONL3YyEMON
namsTy, WX 3aBUCUMOCTb OT pa3Mepa MWCXOOHbiX AaHHbiX. OueHka
aCUMNTOTUYECKON CJIOXKHOCTWN anropuTMoB. ANropuTMbl MOJSIMHOMUAIbHON
cno>kHocTu. NepebopHble anropuTMmbl. [prMepbl pas3nnyHbIX anropuTMoB
PEeLEeHns OgHOM 3a4a4n, KOTOPbIE MMEIOT Pa3INYHYH CNIOXKHOCTb

OnpepeneHne BO3MOXXHbIX pe3yfibTaToB paboTbl MPOCTENLLMX anropuTMOB
ynpaBfeHnst  UCMOSIHUTENSIMA U BbIYUCAIUTENbHbIX  anrOpUTMOB.
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OnpepeneHne UCXOAHbIX AaHHbIX, MPW KOTOPbIX anroput™M MOXXET OaTb
TpebyeMmblil pesynbTaT

AnropntMbl 06paboTKM HaTypanbHbIX YUCES, 3anMCaHHbIX B MO3MLMOHHbIX
cuctemax cuUmMcneHus: pasbueHne 3anucu Yucna Ha oTAesfibHble Lndpbl,
HaXOXXOEHME CYMMbl U NPOM3BEAEHNSA LUUPP, HAXOXKOEHNE MaKCUMaSbHOMN
(MMHMManbHORN) undpPbI.

MpencTtaBneHne Yncna B Buae Habopa NPoCTbIX COMHOXMUTENEN. ANrOPUTM
ObICTPOro BO3BeAEHUA B cCTeneHb. [MOMCK MNPOCTbIX 4Yncen B 3a4aHHOM
AnanasoHe C NOMOLLLIO anropuTMa «pelleTo dpaTtoceHa»

MHoropaspsagHble Lesble Yicna, 3agadn SANHHON apuMeTUKN

A3blk nporpammuposanus (Mackane, Python, Java, C++, C#). Tunbl gaHHbIX:
LeNoYNCNeHHble, BeLleCTBEHHbIE, CUMBOJIbHbIE, norndeckue. BeTsneHus.
CnoxHble ycnosus. Lnknel ¢ ycnosmem. Linknbl N0 nepeMeHHON.
O6paboTka gaHHbIX, XpaHaLwmxca B hannax. TEKCTOBbIE N ABOUYHbIE dalfbl.
dannosble nepeMeHHble (hannosbie ykasatenn). YteHne ns ganna. 3anuco
B (pann.

Pa3bueHuve 3aga4qn Ha noasagaydn. Nognporpammel (Mpouenypbl U yHKLNN).
Vicnonb3oBaHune ctaHgapTHOM 6MbnnoTekn A3bika NporpaMMMpoBaHns

Pekypcusi. PekypcuBHble npouepypbl U dyHKUMW. Vicnonb3oBaHne cTeka
AN opraHM3aunmn peKypPCUBHbIX BbI3OBOB

YucneHHble meTogpl. TOYHOE 1 NPUBAMXXEHHOE peLLeHns 3agayn. YucneHHoe
peLleHne ypaBHEHNA C NOMOLLbIO nogbopa napameTpa. YncneHHsble MeTogpl
peweHns ypaBHeHUn: meton nepebopa, MeTon MNOMOBUHHOMO LeNeHus.
MpubnmxEHHoEe BblMUCNEHNE ANMH KPMBbIX. Bbluncnenne nnowapen gpuryp
C MNOMOLLBIO YUCAIEHHBIX METOAO0B (MEeTod NPSMOYrOSIbHUKOB, METOoS,
Tpaneuun). MNMouck makcumyma (MUHUMYMa) (PYHKUUM OAHON NepeMeHHOW
METOLOM MONOBUHHOIO AefNeHns

O6paboTka CUMBOMBbHbLIX AaHHbIX. BCTpoeHHble  yHKUMK  A3blKa
nporpaMMMpoBaHns gnsa  o6paboTKM CUMBOJIbHBIX CTPOK. ANFOpPUTMBbI
06paboTKM CUMBOJIBHBIX CTPOK: MOACYET KONMYEeCTBa NOSABAEHUA CUMBOMA
B CTPOKe, pa3bueHne CTPOKM Ha cfioBa No NpobesnibHbIM CUMBOAM, MOUCK
NOACTPOKN BHYTPU AaHHOW CTPOKW, 3aMeHa HangeHHOW NOACTPOKM Ha
OPYryro CTpOKy. [eHepaumss BCeEX CNOB B HEKOTOpPOM andasuTe,
YOOBNETBOPAOWMNX 3af0aHHbIM OorpaHndeHnsm. NpeobpasoBaHne yucna B
CUMBOJIbHYIO CTPOKY 1 06paTHO

MaccuBbl 1 nocnegoBaTelbHOCTU  4Yucen. BblumucneHne 0606WEHHBIX
XapakTEPUCTUNK INEMEHTOB MaccuBa WM YUCMOBOW MOCNeAoBaTeslbHOCTU
(cymmbl, npon3BefeHusi, CpepHero apugmMeTUyecKoro, MUHUMASIbHOrO U
MaKCUManbHOro 3/IEMEHTOB, KONMYECTBa 3NIEMEHTOB, YAOBETBOPSHOLLMX
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4.1

3a0aHHOMY ycnosuio). JIMHENHbIM NOUCK 3a4aHHOro 3Ha4yeHUss B MaccCuBe.
Anropntmbl paboTbl C 3IEMEHTaMU MaccuBa C OQHOKPATHbIM MPOCMOTPOM
maccumBa. CopTupoBka OOHOMeEpHOro wmaccmsa. [lpocTble MeToabl
COPTUPOBKM (MeTOA, Ny3blpbKa, MeTon BblbOpa, COPTMPOBKA BCTaBKamu).
CopTtupoBka cnvsaHuem. bbicTpas copTupoBKa MaccuBa (aniropuTm
QuickSort). [1BOMYHbIV MOUCK B OTCOPTUPOBAHHOM MaccuBe

[BymepHble MaccuBbl (MaTpuubl). ANrOpuUTMbl  06PabOTKN  ABYMEPHbIX
MacCCVBOB: 3arofiIHEHNEe [OBYMEPHOr0 YMC/IOBOrO MaccuBa MO 3afdaHHbIM
npaBunam, MOUCK 3feMeHTa B [OBYMEPHOM MaccuBe, BbIHUCEHNE
MakcuMmyma (MUHUMYMa) W CYMMbl 3JIEMEHTOB [ABYMEPHOro Maccuea,
nepecTaHoOBKa CTPOK U CTONOLOB OBYMEPHOrO MaccumBea

CnoBapu (accoumaTtvBHble MacCCKBbl, OTOBpaXkeHus). Xaw-Tabnuupl.
MocTpoeHne angaBUTHO-4aCTOTHOIO CNoBapsa AN 3a4aHHOMo TeKCTa

Ctekn. AHann3 npaBWIbHOCTN CKOBOYHOrO BblpaXKeHUs. BbluncneHuve
apUPMETNHECKOrO BblpaXkeHWs!, 3anncaHHoro B NOCT(UKCHOM hopMe.
Ouepean. Vicnonb3oBaHue o4vepean ons BPEMEHHONO XPaHEHNS AaHHbIX

Anropnt™mbl Ha rpadax. [MocTpoeHne MMHUMAaNbLHOrO OCTOBHOMO AepesBa
B3BELLEHHOr0O CBSA3HONO HEOPUEHTMpoOBaHHOro rpadga. Konuyectso
PasnNuyHbIX NyTEen Mexay BepLnHaMn OPUEHTUPOBAHHOMO auMKINYECKOro
rpada. Anroputm [enkcTpbl

LepeBbs. Peannsaunsa gepesa ¢ MOMOLLLIO CCbINIOYHbIX CTPYKTYP. [1BONYHbIE
(buHapHbIe) nepeBbs. lNocTpoeHune nepesa ons 3ajlaHHOro
apnMETNYECKOro BblpaXkeHnsl. PekypcuBHble anroputmMbl o6xoaa aepesa.
Vicnonb3oBaHune cteka n ovepenun ons obxona nepesa

OvHamnyeckoe nporpaMmupoBaHMe KakK MEeTOL pelleHust 3ajad C
COXPaHEHMEM MPOMEXXYTOYHbIX pPe3ynbTatoB. 3afayn, pPeLlaemble C
MOMOLLbIO ANHAMMYECKOrO NMPOrpaMMUPOBaHUS: BbIYUCEHNE PEKYPCUBHBIX
dYHKLUMI, NOACHYET KONMYeCTBa BapaHTOB, 3a4a4ym onTuMMusauumn

MoHsaTMEe 06 06 BLEKTHO-OPUEHTUPOBAHHOM NporpaMmmMmmpoBaHnn. O6beKTbI U
knaccbl. CoictBa 1M MeToabl 06beKTOB. OOBbEKTHO-OPUEHTUPOBAHHbIN
aHanun3. PaspaboTka nporpaMmm Ha OCHOBE OOBLEKTHO-OPUEHTUPOBAHHOIO
nogxopa. MHkancynaumsa, HacnegosaHue, NONMMoPQU3m

VHpopMaLnoHHbIe TEXHONOM NN

AHanna paHHbiX. OCHOBHbIE 3afa4qn aHanm3a AaHHbIX: NPOrHO3MPOBaHKE,
Knaccupunkaums, KnacTtepusauus, aHanuns OTKJIOHEHWI.
MocnepoBaTenbHOCTb PELLEHMST 3aay aHanM3a OaHHbIX: cOop NepBUYHBIX
AaHHbIX, OYNCTKA U OLEHKA KayecTBa OaHHbIX, BbI6oOp U (M) NOCTPOEHME
MoAenn, Nnpeobpas3oBaHne OaHHbIX, BU3yann3aums OaHHbIX, MHTepnpeTaums



4.2

4.3

4.4

4.5

4.6

pesynbtatoB. [lporpammHble cpegctBa u  VIHTepHeT-cepBuUChbl  Ons
06paboTkM 1 npeacTtaBneHuss paHHblX. Bonbwune paHHble. MalumHHOe
oby4yeHune

AHann3 JaHHbIX C MOMOLLbIO 3SIEKTPOHHbIX Tabnuy. BbluncneHne cymmbl,
cpegHero apugMeTnyeckoro, Hambonbwero (HaMMeHbLUEro) 3Ha4vyeHus
ananasoHa. BeluncneHne koapuumeHTa koppensaunm AByX psaoB AaHHbIX.
MocTpoeHne cTtonbyaTtbIx, MMHENYATbIX U KPYroBbIX anarpamm. [octpoeHne
rpadukos  yHKumn. ogbop  nuHUKM  TpeHaa, pelweHne  3apad
NpPOrHo3npoBaHns. PelleHne 3agay onTuMmnaauumy ¢ NOMOLLBIO 3IEKTPOHHbIX
Tabnuy

JuckpeTnsaums npuv mMarteMaTU4eCKOM MOAENMPOBaHUN  HEMNPEPbIBHbIX
npoueccoB. MogenvpoBaHne gsuxeHusi. MogenuposaHne 61MoNorn4ecKmx
cucteMm. MartemaTudeckne MOAENM B OKOHOMUKE. BblHucnutenbHble
aKCnepuMeHTbl ¢ mMogenamu. O6paboTka pe3ynbTatoB 3KCMEepUMMEHTA.
Meton HaumeHbwmnx KBagpaTtoB. OueHKa 4YWCNIOBbLIX MapamMeTpoB
MoAenupyembix O6bEKTOB U npoueccoB. BoccTaHOBNEHNE 3aBUCUMOCTEN
No pe3ynbTataM 3KCrnepumeHTa

BeposaTHocTHble  mopgenn. Metogbl  MoHTe-Kapno.  MimutaumoHHoe
mMogennposaHme. CUCTeMbl MaccoBOro 06Ccny>XxnsaHns

TabnnyHble (penauuoHHble) 6a3bl gaHHbIX. Tabnuua — npencra.BnieHune
cBegeHnin 06 ogHOTUNHbLIX 06bekTax. None, 3anuck. Knod Tabnuupel. PaboTta
C rotoBowv 6a301 faHHbIX. 3anonHeHne 6a3bl faHHbIX. [onCK, cCopTMpoBKa 1
punbTpaums [aHHbIX. 3anpocbl Ha BbIOOPKY AaHHbIX. 3anpocbl C
napameTpamu. Belumcnsemble nons B 3anpocax.

MHorotabnun4Hble 6a3bl AaHHbIX. TUnbl CBA3EN Mexay Tabnvuamn. BHewHun
KoY. LlenocTtHocTb 6a3bl AaHHbIX. 3anpocbl K MHOroTabnnyHbiM 6a3am
OAHHbIX

TekcToBbIn npoueccop. Cpeactsa novmcka M aBTO3aMeHbl B TEKCTOBOM
npoueccope. CTPYyKTYpUpPOBaHHblE TEKCTOBble [[OKYMeHTbl. CHOCKW,
ornasnenHune. [lpaBuna UMTUPOBAHUA WUCTOYHMKOB U OopMNeHNs
6ubnmnorpadun4ecKknx CCoiok



YYEBHO-METOOAUYECKOE OBECIMNEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAIJIbI OJ11 YHEHUKA

¢ lndhopmaTuka (B 2 yacTax); 10 knacc. yrnybneHHoe oby4veHune MNonskos K.HO., EpemuH
E.A. O6wecTBO C orpaHnyeHHon oTBeTCTBEHHOCTLIO «BVIHOM. Jlabopatopusi 3HaHWiN»;
AKumoHepHoe obwecTBo «M3patenbcTBo «[lpocBeleHne»

¢ lndhopmaTuka (B 2 yacTax); 11 knacc. yrnybneHHoe oby4deHune Monskos K.HO., EpemuH
E.A. O6wecTBO C orpaHnyeHHon oTBeTCTBEHHOCTLIO «BVIHOM. Jlabopatopusi 3HaHWin»;
AKumoHepHoe obwecTBo «M3patenbcTBo «[lpocBeleHne»

METOAUYECKUE MATEPUAJIbI NS YHUTENSA

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbI U PECYPCbl CETU UHTEPHET



