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@denepanbHas pabouas mnporpaMma no ydeOHoMy mnpeamety «MHpopmaTukay
(yrnyOonénnblii ypoBeHb) (mpeaMeTHas obnacte «MaTemaTuka u nHGoOpMaTHKay) (nanee
COOTBETCTBEHHO — IHporpaMma 1o uHPOpMaTHKe, HHPOPMATHUKA) BKIKOYAET
MOSICHUTENIbHYIO ~ 3allUCKy, COJEp)KaHue OOydeHUs, IUIAHUPYEMbIE pE3yJbTaThl
OCBOCHHUSAIPOrpPaMMBbI [0 UHPOPMATHKE, TEMATHUECKOE IJIAHUPOBAHHE

Copepxanue 0o0yuyeHHUsT paCKpbIBAE€T COJAEp)KAaTeIbHBIE JIMHUM, KOTOpPBIE
npeIaraloTcss A o0A3aTeIbHOrO0 M3Y4YeHMs B KaKOM KJlacce Ha YPOBHE CPEIHETO
o01iero oOpazoBaHus.

[Inanupyemble pe3ynbTaTbl OCBOEHHUS MPOrpaMMbl MO MH(OPMATHKE BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHbIE PE3yJbTaThbl 3a BECh IMEpUOJA OOYYEHHsS HAa YpOBHE
CpelHero o0uiero oopa3oBaHus, a TaKXKe MpPeJAMETHbIE JOCTHXKEHHUS O0Yy4arolerocs
3a KaXJIbIi TOJ] 00y4eHus.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wunHbpopmaTuke (yriayoJ€HHBIM ypOBEHb) Ha YPOBHE CPEIHETO
obmrero obpas3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTelbHOM  MpOrpaMMbl  CpelHero  odmero  oOpa3oBaHUS,
npeactaBieHHbix B ®I'OC COO, a Takke denepanbHoil pabodedt mporpaMmbl
BOCIIUTaHUSI.

[Iporpamma mo mHbopmaTHKe NAET MpEACTaBIEHUE O LENAX, OOIIel cTpareruu
oOydeHHMsI, BOCIIUTAHUSI U PA3BUTHUSI OOYYAIOIIMUXCS CPEJCTBAMHU YYEOHOIro INpeameTa
«Madopmatrkay Ha yriayOoJE€HHOM ypOBHE, YCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
coliepKaHue, MPEeayCMaTPUBAET €ro CTPYKTYPHpPOBAaHUE MO pa3jieliaM U TeMaM Kypca,
OTpeJieNisieT paclpe/iefieHne ero Mo kiaccam (rojgam wu3ydeHus), Aa€T MPUMEpPHOE
pacmnpeneneHne y4eOHbIX YacOB M0 TEMAaTHUYECKUM pasjiesiaM Kypca U PEKOMEHIyeMYIO
(mpuMepHY10) TMOCIEAOBATEILHOCTh WX H3YYEHHUS C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKK y4eOHOTO MPOIEcca, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs.

[Iporpamma 1o wHGOpPMATHKE OMpPENENsSeT KOJUYECTBEHHBIE M KAaYECTBEHHBIC
XapaKTepUCTUKH Y4EOHOro Marepuana Jyisl KaXJAoro Tojla HM3ydyeHWs, B TOM YHCIE
VIS COAEP>KATENIbHOTO HAIOJIHEHUS PA3HOrO0 BUJA KOHTPOJIS (IMPOMEXKYTOUHOU
aTTecTanuy OOYyYaroONINXcsi, BCEPOCCHMCKUX MPOBEPOYHBIX pabOT, ToCcydapCTBEHHOU
uTOrOBOM  arrecrammu). [Iporpamma mo wuHOpMaTHKe SABISAETCS  OCHOBOM
JUISL  COCTABJICHHS AaBTOPCKUX YyYEOHBIX TIPOrpaMM U YyYE€OHHUKOB, TOYPOUYHOTO
IJIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTika B cpemaeM o01meM 00pa30BaHUH OTPAKAET:

CYIIHOCTh UH()OPMATUKHU KaK HAYYHOU JUCHUILINHBI, U3y4Yalolleil 3aKOHOMEPHOCTH
MPOTEKaHWsI W  BO3MOXHOCTH  aBTOMAaTu3alMd  HWH(GOPMALMOHHBIX IPOIIECCOB
B Pa3TUYHBIX cucTeMax;
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OCHOBHBIE 00JIaCTU MPUMEHEHMSI HH(POPMATUKHU, MPEKIE BCEr0o UH(POPMALIMOHHBIE
TE€XHOJIOTUH, YIIPABICHUE U COLUANBHYIO CheEpY;

MEXKJIUCIMIUIMHAPHBIA ~ XapakTep  uMHPopMatTMkd U WH()OpPMaIMOHHOM
JEeSATENbHOCTH.

Kypc undopmaTuku aisa ypoBHS cpeaHero oOuiero oOpa3oBaHUsl SIBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEpPHIBHOM MOATOTOBKM OOydyaromuxcsi B 00JacTu
nHpopMatuku #u HUHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH, OMUpaeTcs
Ha cOoJepKaHue Kypca MH(OOPMATUKUA YPOBHS OCHOBHOI'O OOILIEro oOpa3oBaHUs U ONBIT
MIOCTOSTHHOTO TMPUMEHEHUs HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, NaéT
TEOPETUYECKOE OCMBICICHUE, HHTEPIIPETAIUIO U 0000IIEHHE 3TOTrO OMbITA.

PesynbTathl  yriyOn€HHOTO  ypOBHS — M3Yy4YeHHsT ~ y4yeOHOTO  mpeaMeTa
«MHpopMaTrKay OpUEHTUPOBAHBI HA TIOJyUYEHUE KOMIIETEHTHOCTEN ISl MOCIeAYIOIEen
npodeccuoHaIbHOM AESTENbHOCTH KaKk B paMKax JaHHOW MpeIMeTHON 00JacTu, Tak
U B CMEXHBIX ¢ Hell obsactsax. OHU BKIIFOYAIOT B CEOsI:

OBJIQJICHUE KIIFOUCBBIMHU MOHATUSMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JlaHHasi MpeaMeTHass o0JlacTh, PaclO3HABaAaHWE COOTBETCTBYIOIIMX WM IPU3HAKOB H
B3aUMOCBS3€H, CIOCOOHOCTh JEMOHCTPUPOBATh PA3JIUYHBIC MOJXOJbI K H3YUYCHHIO
SIBJICHUH, XapaKTEPHBIX JIJIs1 U3y4aeMOU MPeIMETHON 00acTu;

yYMEHHE pellaTh TUIOBbIC MPAKTUUYECKHUE U TEOPETHUECKHUE 3a/aud, XapaKTEpHbIE
JUTSL UICTIOJIb30BaHUs METOZ0B U MHCTPYMEHTAapUsl TaHHOW MPeIMETHON 00J1acTH;

HaJIMYWE MPEICTABICHUN O JaHHOW MPeIMETHONW 00JIaCTH KaK IEJOCTHON Teopuu
(COBOKYITHOCTH T€OPHi), OCHOBHBIX CBSI3X CO CMEKHBIMU O00JACTIMU 3HAHUI.

B pamkax yrayOn€HHoro ypoBHS uU3y4deHUST HHGOPMATUKU OOecleynuBaeTcs
[[eJICHANpPaBlieHHAsT TOJATOTOBKAa OOy4alolmuXcsi K MPOJOJDKCHHUIO  00pa3oBaHUS
B OpraHm3amusix  npopecCHOHAIBHOTO  00pa3oBaHMs IO  CICHHAIBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM C MU(DPOBBIMU TEXHOJOTHSIMHU, TAKUM KaK MPOrpaMMHast
UHXeHepus, uHpopMamuoHHas  0e30mMacHOCTh,  MH(GOPMAIMOHHBIE  CHUCTEMBI
Y TEXHOJIOTUHU, MOOHMIIBHBIE CUCTEMBI M CETH, OOJIBIIINE TaHHBIE U MAIIMHHOE O0Y4EHHE,
MPOMBIIIJIEHHBIA ~ MHTEPHET BELIEW, WCKYCCTBEHHBIM HWHTEJUIEKT, TEXHOJOTUU
OecpoBOTHOM  CBSI3W,  pPOOOTOTEXHWKA, KBAHTOBBIE  TEXHOJOTUH, CHCTEMBI
pacnpenen€HHOro peecTpa, TEXHOJIOTUHA BUPTYaIbHOU U JIOTIOJHEHHON PEalbHOCTEM.

OcHoBHas 11e11b U3y4YeHHUs yueObHoro npeameta «Mubopmatrka» Ha yrayOonéHHOM
YpOBHE cpeaHero ooOmiero oOpa3oBaHus — oOOeCHedYeHHE MTAIBHEHIIETO pPa3BUTHS
WH(OPMAITMOHHBIX KOMIIETEHITUI 00yYaroIIerocs, €ro TOTOBHOCTH K KU3HU B YCIOBUAX
pa3BHBArOMIErocs WHMOPMAIIMOHHOTO OOIECTBA ¥ BO3PACTAIONMICH KOHKYPECHITMU
Ha phIHKE Tpyna. B cBsa3u ¢ atum m3ydenue uHpopmatuku B 10—11 kmaccax HOmKHO
00eCIeUnTh:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha TOHUMAaHUU POJH
nH(pOopMaTUKU, UHPOPMAIITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B COBPEMEHHOM
00IIecTBE;

c(hOpMUPOBAHHOCTh OCHOB JIOTHYECKOT'O U aJITOPUTMUYECKOrO MBIIUICHUS;
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c(hOpMUPOBAHHOCTh YMEHUHN pa3inyath (DAKTHI U OLIEHKU, CPABHUBATH OIICHOUYHbBIC
BBIBOJIbI, BHUJETh HUX CBSI3b C KPUTEPUSMU OLICHHBAHUA U CBSI3b KPUTEPUEB
C ONpeAeIEHHOM CUCTEMOM LIEHHOCTEH, MPOBEPSITh Ha JIOCTOBEPHOCTH U 0000IIATh
UH(pOpMaIHIO;

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O BIUSHUM HHGOPMAIMOHHBIX TEXHOJOTHI
Ha JKH3Hb 4YeJlOBeKa B O0OIEeCTBE, NOHMMAaHWE COLHUAIBHOTO, HKOHOMHYECKOTO,
MOJIUTUYECKOTO, KYJIbTYPHOTO, IOPUIUYECKOT0, MPUPOAHOTO, 3SPrOHOMHYECKOTO,
MEIUIIMHCKOTO U (PU3HOTOTUUECKOTO KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTUH;

MPUHATHE TMPABOBBIX M OSTUUYECKUX AaCMEKTOB HH()POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHME OTBETCTBEHHOCTU JIIOJIeH, BOBJIEYEHHBIX B CO3[aHUE W HCIOIb30BaHUE
UH(OPMAIIMOHHBIX CUCTEM, paCIpOCTpaHeHHE UHPOPMAITUH;

CO3/IJaHU€ YCJIOBUU [IJIi Pa3BUTUSA HABBIKOB Y4YeOHOM, MPOEKTHOH, Hay4YHO-
UCCJIEJIOBATEILCKOM W  TBOPYECKOW JEATETBbHOCTH, MOTHBALUM  OOYYaAIOIINXCS
K CaMOPa3BUTHIO.

B copepxxanunm yueOHoro mpenmera «WubopmaTuka» BBIACIAIOTCS YEThIpE
TEMaTUYECKUX pa3jiena.

Paznen «l{udpoBas rpaMOTHOCTH» MOCBAIIEH BOIIPOCAM YCTPOMCTBA KOMITBIOTEPOB
U JPYruX DOJEMEHTOB LHU(PPOBOTO OKPYKECHHUS, BKIIOYAs KOMITBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEACTB  OMEpPallMOHHON CcucTeMbl, pabore B ceru HTepHer
U UCTIOJIb30BAHUIO HHTEPHET-CEPBUCOB, MH(POPMAIITMOHHON 0€3011aCHOCTH.

Paznen «Teopernyeckre OCHOBBI MH(POPMATUKNY BKIIOYAET B c€0s MOHITHHHBIN
anmapar  WHGOPMATHKH, BOMPOCHI  KOJUPOBAHHS  HMHPOpMALMK, H3MEpPEHUs
MH(POPMAIIMOHHOTO 00bEMa JaHHBIX, OCHOBBI aireOpbl JOTUKH M KOMIBIOTEPHOTO
MOJIETTUPOBAHMSI.

Pazmen «Anroput™Mbl W TPOrpaMMHUpPOBAHME» HAMpaBieH Ha pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHUS, Pa3pabOTKy alrOPUTMOB M OLIEHKY HMX CII0)KHOCTH,
dbopMHUpOBaHUE HABBIKOB peaju3alMd MpOrpaMM Ha A3BIKAX MPOrPaMMHUPOBAHMS
BBICOKOTO YPOBHSI.

Paznen «MHpoOpMaMOHHBIE TEXHOJIOTHWY» TOCBAIIEH BOIMPOCAM MPUMEHEHUS
WHOOPMAITMOHHBIX TEXHOJOTUW, pPEATM30BAHHBIX B MNPHUKIAAHBIX MPOTPAMMHBIX
MpOAYKTaX M HWHTEPHET-CEpBUCAaX, B TOM UHWCIE B 3aJayax aHajiu3a JIaHHbIX,
MCITIOJIb30BaHUIO 0a3 TAHHBIX U AJIEKTPOHHBIX TAOJHIL 111 PEIICHUS MPUKIIATHBIX 3a]1a4.

B npuBenénHom mamee coxaepkanuu ydeOHoro mnpenmera «MuHpopmaThkay
KYPCHUBOM BBIJICJIC€HBI JOMOJHUTENIbHBIE TEMbI, KOTOPbIE HE BXOIAT B 00SI3aTENbHYIO
nmporpaMmy OOy4YeHUs, HO MOTYT OBITh TPEIJIOKEHBI IS W3Y4YCHHUS OTICIbHBIM
MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIUMCH.

Yrnyonénnbrit YPOBEHb U3y4YeHUs uH(OPMATHKHU PEKOMEHIyeTCs
JUISE  TEXHOJOTUYECKOTO  Mpo(wisi,  OPUEHTUPOBAHHOTO HA  WHXEHEPHYIO
u  uHGOPMALMOHHYIO Ccdepbl NeSITeNbHOCTH. YTIyONE€HHBIH YPOBEHb W3YUYCHUS
nHpopMaTuku  oOecreyuBaeT: MOJrOTOBKY OOYYarOUIUXCsl,  OPHUEHTHUPOBAHHBIX
Ha CICHHAIBHOCTH B 00JaCTH HWH(POPMAIMOHHBIX TEXHOJOTHMI UM HHXKEHEPHBIE
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CIIEUAIBHOCTH, YYaCTUE B IPOCKTHOM U UCCIIEAOBATENBCKON IEATEIILHOCTH, CBA3aHHOU
C COBPEMEHHBIMHM HAIpPaBJICHUSIMU OTpaciu WHOOPMAUOHHO-KOMMYHUKAIITMOHHBIX
TEXHOJIOTUM, TOATOTOBKY K YYaCTHKO B OJIMMIIKAAAax W cpade EpuHoro
roCyJapCTBEHHOT0 PK3aMeHa 1Mo uH(popMaTHke.

[TocnenoBaTenbHOCTh M3YUYEHHUS TEM B Tpejernax OJHOTO rojia OOyYeHUs] MOXKET
OBITh U3MEHEHA MO YCMOTPEHHMIO YYMUTENsl MPU MOATOTOBKE paboueld MporpaMmbl
Y MOYPOYHOTO IJTAHUPOBAHHS.

OO6111ee Yncao YacoB, PEKOMEHAOBAHHBIX sl U3y4eHUs] nHpopmMaTuku — 272 yaca:
B 10 kmacce — 136 uacoB (4 yaca B Hezemo), B 11 kiacce — 136 uacoB (4 yaca B HEZIETIIO).
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COJIEP’ KAHUE OBYUYEHUS!

10 KJIACC

Iu¢ppoBast rpaMOTHOCTH

TpebGoBaHusi TeXHUKM 0€30MAaCHOCTU M TMTHEHBI MPU paboTe ¢ KOMIBIOTEpAMU U
JIPYTUMU KOMITIOHEHTAMH ITU(POBOTO OKPYKEHUS.

[TpuHuumel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. ApxUTeKTypa (HoH
Helimana. [apsapockas apxumexmypa. ABTOMAaTHYECKOE BBITIOJIHEHUE TMPOTPAMMEBI
npoiieccopoM. OnepatuBHas, MOCTOSIHHAS U I0JTOBpeMeHHas nmamsitb. OOMEH JaHHBIMU
¢ moMouIbto muH. KOHTpoUiepbl BHENTHUX YCTPOUCTB. [IpsiMOii 1OCTyN K MaMsTH.

OCHOBHBIE TEHACHUHUHM PA3BUTHUS KOMIBIOTEPHBIX TexHoJorui. IlapamiensHbie
BbIUMCIICHUSI. MHoromnpouneccopubie cuctembl. CynepkoMnbloTephl. PacnpenenéHubie
BBIYUCJIMUTENILHBIE CUCTEMBbl U 00pa0oTKa OOJBIIMX JaHHBIX. MOOWIbHBIE HUGPOBBIC
YCTPOWCTBA HW HUX pOJIb B KOMMYHHUKAIUSAX. BCTpoeHHBIE  KOMIIBIOTEPHI.
MuxkpokoHTposiepsl. PoGoTr3npoBaHHbIe TPOU3BOACTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. Bubl
nmporpaMMHOro o0ecrieueHusi W WX HaszHadyeHue. (OCOOEHHOCTH MPOTPaMMHOTO
obecrnieueHus: MOOMIIBLHBIX yCcTpocTB. [lapanmnensHoe nmporpammupoBanue. CHUCTEMHOE
nporpaMMmHoe  obecrniedeHue. OrnepallMOHHbIE CUCTEMBL. YTWIHTHL. JlpaliBepsl
ycTpoiicTB. MHCTAIUISIMS U ICMHCTAIUISIUS IPOTPAMMHOTO 00ecTieueHusl.

daiinoBeie cucTeMbl. [IpuHIMIIBI  pa3melieHus W HWMeHOBaHUsS  (paitioB
B 1oJroBpeMeHHoM namsitu. [1la6nonsl s onucanus rpynn ¢ansios.

[Iporpammuoe obGecneuenue. JluieHsupoBaHue MNPOTPaMMHOIO oOecTeueHus
u 1udpoBeIx pecypcoB. IIpomnpuerapHoe u CBOOOJHOE MPOrpaMMHOE OOecCIeUeHUe.
KoMMepueckoe M HEKOMMEPUYECKOE HCIIOJb30BAaHUE MPOrPAaMMHOIO obOecreueHus
u 1udpoBeiX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIHMBAeMasi 3aKOHOAATEIHCTBOM
Poccuiickoit  ®epepanmu 32 HENPABOMEPHOE  HUCIMOJIB30BAHUE  MPOTPAMMHOIO
obecrieueHUsT U MUPPOBBIX PECYPCOB.

[IpuHUMIIBI TIOCTPOEHUSI U alMapaTHble KOMIIOHEHTHl KOMIBIOTEPHBIX CETEH.
Cetesie mpotokodibl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKOIIBI CTEKa
TCP/IP. CucreMa JOMEHHBIX UMEH.

Pasnenenne |P-cetm Ha moxacerm ¢ mnoMomibr0 Macok noxacereid. CereBoe
agMuHHucTpupoBaHue. IlomydyeHue MAaHHBIX O CETEBBIX HACTPOMKaX KOMIIbIOTEpA.
[IpoBepka Hanmuuusi CBs3U C y3i1oM cetd. OmnpenesieHHe MapuipyTa JIBUKEHUS
MaKETOB.

Bunwr JIeSITeIbHOCTH B ceTHu NuTepHeT. CepBuchl HNuTepHera.
['eonndopmarmonapie CHUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBHUCHl PEATBHOTO BPEMEHHU
(HampuMep, JOKamusi MOOWJIBHBIX  Telne(OHOB, OMpENETICHUE 3arpyKeHHOCTHU
aBTOMarucrTpasiei), MHTEpHET-TOProBsi, OpPOHUPOBAHUE OUIIETOB U TOCTUHMUII.

! KypcuGOM BBIJICJICH MAaTCpHUall, KOTOpLIfI He SABIIIETCA 00s3aTEIbHBIM Ipyu U3y4CHUU U HC BXOAUT B COACPIKAHUC
HpOMG)KyTO‘IHOﬁ HIIA UTOTOBOM aTTeCTaluu 1o NpeaMeETy.
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['ocynapcTBeHHbIE 3JIEKTPOHHbIE cepBUCHl U yciayrd. CouuanbHble CETH —
opraHu3alus KOJUIEKTUBHOTO B3aUMOJEHCTBUS U OoOMeHa JaHHbIMU. CeTeBOM ITUKET:
npaBWiia TOBEACHHS B KuOeprnpocTpancTBe. IIpoGnema NOATMHHOCTH NOJYYEHHOU
nHopmanuu. OTKpbITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBA3aHHBIE C HCIOJIb30BaHUEM
MH(OPMAIMOHHO-KOMMYHUKALIMOHHBIX ~ Te€XHOJOrui. OOmme mnpoOiaeMbl  3alUThI
uHpopmauu 1 HHPoOpMaUUOHHON Oe3zomacHocTu. CpencTBa 3alUThl MHGOPMALUU
B KOMIIbIOTEpPAaX, KOMIBIOTEPHBIX CETAX W AaBTOMATU3MPOBAHHBIX HH(OPMAIIMOHHBIX
cucremax. IIpaBoBoe oOecneueHne HHPOPMAIMOHHON O€30MACHOCTU. DIeKMPOHHAS
Yughposas noonucs, cepmuuyuposantbvlie caumol u OOKYMeHmMbl.

[IpenoTBpallieHre HECAaHKIIMOHUPOBAHHOI'O IOCTYTIA K JIMYHON KOH(PUIEHIUATBHOM
UH(pOpMAaIIMK, XpaHSIIEHcs Ha IEPCOHATIBHOM KOMIBbIOTEPE, MOOMIIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpammHoe obecnieueHre U cnocoobl 00pbObl ¢ HUM. AHTUBUPYCHBIE
nporpamMMbl. OpraHuzanus JIMYHOTO apxuBa MH(opmanuu. PesepBHoe KOmMpoBaHHE.
[laponpHas 3amura apxuaa.

MudppoBanue nanubpiX. CuMMeTpUuHble W HecuMMeTpuuHble mudpel. Hludpse
npoctoit 3amennl. [ludp Llesaps. [udp Buxenepa. Anroputm mudppoBanus RSA.
Cmezeanoepadghus.

TeopeTnveckne 0CHOBbI HHPOPMATHKH

Nudopmarusi, nanHele u 3HaHUSA. MHPOpManMoHHBIE MpoIlecChl B NPHUPOJE,
TEXHHUKE U OOIIECTRE.

HenpepbiBHBIE ¥ JUCKpETHBIE BEJIWYUMHBI W cUTHaiubl. HeobxoaumocThb
JTUCKpeTH3aluy HHGOpMaluy, IpeIHa3HAaYeHHOM JIJIsl XpaHEeHus, mepeaayr 1 00paboTKH
B IIU(PPOBBIX CUCTEMAX.

JIBonuHOE KOIHUpOBaHUE. PaBHOMEPHBIE M1 HEPABHOMEPHBIE KOJBI. [JleKoiupoBaHue
COOOIIIEHNWH, 3alMCAaHHBIX C TIOMOIILI0 HEPABHOMEPHBIX KOJOB. YcioBue DaHo.
[locTpoeHne ONHO3HAYHO  JAEKOAUPYEMBIX  KOAOB  C  TOMOIIBIO  JIepeBa.
I'pap An.A. Mapxoea. EnuHuIBI n3MepeHns KoiaudecTBa uHopManmu. AndaBUTHBIN
MOJIXOJT K OIIEHKE KOJIMYECTBa HH(OPMAITUH.

Cuctrembl cumcienus. Pa3BépHyTas 3amuch 1EABIX W JIPOOHBIX YHUCEN
B TMO3UIMOHHON cucteme cuucieHus. CBOWCTBAa MO3UIMOHHOM 3alKMCH 4YHCa:
KOJIMYECTBO IU(p B 3amucH, MPU3HAK JCIMMOCTH YHCIa HAa OCHOBAHHE CHCTEMBI
CUMCJIEHUSI. AJITOPUTM IMEpPEBOJA LIEJOro 4Yuciaa U3 P-UYHOM CUCTEMBI CUUCICHUS
B JIECATUYHYIO. AJTOpUTM MEpeBoJa KOHEUHOM P-u4yHOM ApoOu B [IECATUYHYIO.
AJTOpPUTM MEpeBoJia LEJIOro Yuciaa U3 JECATUYHON CUCTEMbl CUUCIEHUs B P-HuHyIO.
[lepeBon koHeuHOW necATHYHOW aApodbw B P-wunyro. J[BowuyHas, BOCbMepuUYHas H
IIECTHAIATEpUYHAsl CHUCTEMbl CUUCIIEHUS, CBSI3b MEXKAY HUMU. ApudMeTHYecKue
ONEpalHy B MO3ULIHOHHBIX CUCTEMAX CUMCIEHUS. Tpouynas ypagHosewenHas cucmema
cuucaeHus. [{8ouuHo-0ecamuynas cCucmema CHucieHusl.

Konuposanue texctoB. KogupoBka ASCII. OnnobalitHbie konaupoBku. Ctanaapt
UNICODE. Koguposka UTF-8. Onpenenenue nHGOpMaMOHHOTO 00bEMa TEKCTOBBIX
COOOIICHMIA.
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KoaupoBanne uzoOpaxkenuil. OueHka MHPOPMaLHUOHHOIO 00bEMa rpaduuecKux
JAHHBIX MIPU 33JJaHHBIX Pa3pPEILICHUH U TIIyOuHEe KOJUpoBaHus 11BeTa. [{BeToBbIE MoiemH.
BekTopHoe koaupoBanue. @opmatel rpapuueckux ¢ainon. Tpéxmepnas rpaduka.
®pakTanbHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIIMOHHOTO OOBEMA 3BYKOBBIX JIAHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3AIUU U PA3PSAHOCTH KOJAUPOBAHUS.

Anrebpa goruxku. [loHsThe BbICKa3biBaHUA. Bbicka3biBaTeIbHBIE  (HOPMBI
(npenukatel). KBaHTOPHI CyIIECTBOBaHMS U BCEOOIITHOCTH.

Jlornueckue onepanuu. TaOauIpl HUCTUHHOCTU. Jlornyeckue BbIpaKEHUS.
Jlornueckue TOXIecTBa. JlOoKa3aTenbCTBO JIOTMUECKUX TOXKIECTB C MOMOIIBIO TaOJIHUIL
UCTUHHOCTHU. Jlornueckue onepaiuu 1 onepaiuy HaJ MHOXXECTBAMH.

3akoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE MPEOOpPa30OBaHUS  JIOTHUECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUsI U CUCTEMbl YPaBHEHUI.

Jlornueckue QyHKIUU. 3aBUCUMOCTh KOJUYECTBA BO3MOXKHBIX JIOTMUECKUX
GbyHKIHI OT KOoJInuecTBa apryMeHTOB. [1oJIHBIE CUCTEMBI JIOTHYECKUX () YHKITUH.

Kanonuueckue Gopmbl joruueckux BoipakeHuil. CoBepIlIEHHbIE TU3bIOHKTHUBHBIC
U KOHBIOHKTHUBHBIC HOpPMajbHble (OPMBI, AJITOPUTMBI WX IOCTPOCHUS IO TabJuIle
UCTUHHOCTH.

Jlornueckue diIeMeHTBI B cocTaBe Kommbtotepa. Tpurrep. Cymmatop.
MHoropa3psianeiii  cymmarop. IlocTpoeHne cxeM Ha  JIOTHUYECKUX  AJIEMEHTax
0 3aJaHHOMY JIOTUYECKOMY BBIPDQXEHHUIO. 3alliCh JIOTUYECKOTO  BBIPaXKEHUS
10 JIOTUYECKOM cxeme. Muxkpocxemul u mexHoI02UsL UX NPOU3BOOCMEA.

[IpencraBneHne LENbIX YUCET B TaMATH KOMITbIoTEpa. OTpaHUYEHHOCTD TUaa3oHa
yyced MNpU OTPAaHUYECHUM KOJIM4YECTBAa pa3psanoB. llepenonHeHue pa3psiIHON CETKH.
be33nakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. [|BOMYHBIA OIOJIHUTEIIHHBIN KO
OTPULIATENIBHBIX YUCEN.

[TobuToBble  joruueckue  omepanuu. Jlorudeckuit, apupMeTHUYECKUNd W
nukInueckuit capury. lludpoBanue ¢ moMOIILI0 TOOMTOBOM ONEepallii «UCKITFOYAIOIee
NJIN».

[IpencraBieHne BENIECTBEHHBIX YMCEN B MAaMSTH KOMIBIOTEpa. 3Hayamnasi 4acTb
U T[OpAOoK uucna. Jluama3oH 3HaYeHUM BelIeCTBEHHbIX uyuced. [Ipobiemsl
XpaHEHUSl BEILIECTBEHHBIX UYMCEI, CBSI3AHHBIE C OrPaHUYEHUEM KOJHUYECTBA Pa3psiaoB.
BreimosniHeHne omeparii ¢ BEIIECTBEHHBIMM ~ YHCJIAMH, HAKOIUIGHHWE  OIIHOOK
MIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOTPAMMUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YyJbTaTOB pabOThl MPOCTEHIIUX AJTOPUTMOB
YOPaBJICHUS UCTIOTHUTENSIMU U BEIYUCIUTENbHBIX allTOpUTMOB. OmpeieIeHue UCXOTHBIX
JTAHHBIX, TIPU KOTOPHIX AITOPUTM MOXKET J1aTh TPEOYEMBbIil pe3yabTar.

Oranel peuieHuss 3aJad  Ha KommbloTepe. MHCTpyMeHTanbHBIE CPEACTBA:
TPAHCISATOP, OTJIAMUUK, NPOGUIMPOBIIUMK. KoMIWIsIIus U UHTEepHpeTalus MporpaMm.
BuptyanbsHbie MAIIIUHBI.
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WnrterpupoBanHass  cpena  pa3paboTku.  MeToapl  OTJIagKH — [POrpamM.
Hcnonb3oBanue TpacCUpoBOYHbIX Tabmuu. OtnagouyHslii  BeiBoA. [lomiaroBoe
BBIIIOJIHEHUE ITpOorpamMMbl. Touku octaHoBa. IIpocMOTp 3HaYEHU ITIEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunbsl pmaHHBIX:
LIEJIOUYHCIICHHBIE, BEIIECTBEHHbIC, CHMBOJIbHBIE, JIornueckue. BerBinenus. CnokHble
ycnoBus. I[luknel ¢ ycnoBueM. lluknel 1o mnepeMeHHOW. B3anmMo3aMeHAEMOCTb
Pa3JINYHBIX BUJOB HUKIOB. MHBapuaHT nukia. COCTaBICHHE HUKIA C UCIIOJIB30BAHUEM
3apaHee ONpeeEHHOIO0 NHBapUaHTa LUKIIA.

JlokymeHTHpOoBaHHe mporpamm. lMcnonb3oBaHnue KomMeHTapueB. lloaroroska
ONMMCAHUsS MPOrPAMMBI U HUHCTPYKIUHU JIJIS IOJI30BATENS.

Anroputmbl  00pa0OTKM HATYypaJIbHBIX UHCEJ, 3alUCaHHBIX B TMO3UIIMOHHBIX
CUCTEeMaxX CYHUCJEHMsS: pa30MeHWe 3alucu 4Yucila Ha  OTAeNbHbIe  LUQPHI,
HaxXOXJEHUE CYMMbl U TMpou3BeleHus 1udp, HAXOXKICHHE MaKCUMaJlbHOU
(MUHUMANBHON) UGPHI.

HaxoxneHue Bcex MPOCThIX YUCEN B 3aJaHHOM auana3zoHe. llpencraBnenue
yyclia B BUJE HaOopa MPOCTHIX COMHOXHUTENEH. AJIrOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

OO0OpaboTka JaHHBIX, XpaHsmmxca B @Qainax. TekcToBble U JIBOUYHBIC
datinel. daitioBeie mepemeHHble ((aiinoBeie ykazarenu). Urenue u3 ¢aitna. 3amuch
B (haill.

Pazbuenne 3amaum Ha mnoxazamauu. [loamporpammbl (mpouenypbsl U (YHKIUH).
Pexypcusi. PexypcuBHbie 00beKTHI (PpakTaisl). PekypcuBHbie poueypbl U QyHKINH.
Hcnonp3oBaHue cTeka Juisi OpraHu3aluy PEKYPCUBHBIX BEI30BOB.

Hcnonb3oBanue  craHgapTHOW  OMOJIMOTEKHM  s3bIKAa  MPOTrPAMMHUPOBAHMUS.
[ToakmtoueHne OMONMMOTEK IMOINPOrpaMM CTOPOHHHMX IMPOU3BOAMTENCH. MOAyIbHBIN
IPUHIUIT TIOCTPOEHUS MPOrPAMM.

Uucnennsie MeToabl. TouHOe M TPUOMDKEHHOE PEIICHHS 3a7adyu. YHCIICHHBIC
METOJIbI PpEUICHUs ypaBHEHMI: MeToj] mepedopa, METOJ TMOJIOBUHHOTO JIEJICHUS.
[TpubnuxEnHoe BRIYKCICHNE JUIMH KPUBBIX. Berurcnenue miomanei Guryp ¢ moMoIpko
YUCJIEHHBIX METOAOB (METO/ MPSIMOYTOJIbBHUKOB, MeTOl Tpanenuii). [lonck makcumyma
(MuHUMYMa) QYHKIIMU OJTHOM MEPEMEHHON METOO0M MOJIOBHHHOTO JIEJICHUS.

OOpaboTka  CHUMBOJIBHBIX  JIaHHBIX. BcerpoenHbie byHKIUKA ~ sA3BIKA
MPOTPAMMHUPOBAaHUS 1T OOpaOOTKM CHUMBOJBHBIX CTPOK. AJTOpPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: MOACYET KOJIMYECTBA MOSIBJICHUN CHMBOJIA B CTPOKE, pa30OueHue
CTPOKH Ha CJIOBA IO MPOOETHHBIM CHMBOJIAM, ITOMCK MOJICTPOKH BHYTPU JAHHOU CTPOKH,
3aMEHa HaUJECHHOW MOJACTPOKHU HA JPYTYIO CTPOKY. ['eHepanus Bcex CI0B B HEKOTOPOM
andaBuTe, yIOBICTBOPSAIONINX 3aJaHHBIM OrpanuueHusM. l[IpeoOpa3oBaHue uucia
B CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl M TOCIIEOBAaTEIbHOCTH  4uceld. Bbeluncienne  0000IMIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHBa WJIM YHUCJIOBOM MOCJIENOBATEIBLHOCTH (CYMMBI,
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MPOU3BEACHUS, CPEAHEro apu(METUYECKOro, MHUHUMAIbHOTO W MAaKCUMaJbHOTO
AJIEMEHTOB, KOJUYECTBA DSJIEMEHTOB, VYAOBJIETBOPSIOUIMX 33JaHHOMY YCIIOBHUIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAUYE€HUs B MACCUBE.

CopTtupoBka oaHOMEpHOro maccuBa. IIpocTeie METOIbI COPTUPOBKH (METOJ
My3bIpbKa, METOJ BbIOOpA, COPTUPOBKA BcTaBKaMu). COpTUPOBKA ciausiHueM. beictpas
coptupoBka maccuBa (anroputM QuickSort). JIBOMYHBIN MOUMCK B OTCOPTHUPOBAHHOM
MacCHUBe.

JIByMepHbIe MacCUBbI (MaTpHIlbl). AJITOPUTMBI OOPaOOTKH JBYMEPHBIX MACCHBOB:
3aroJHeHUE IBYMEPHOT0 YHCIOBOTr0 MacCuBa Mo 3aaHHBIM MPaBUJIaM, TOUCK 3JIEMEHTA
B JIBYMEPHOM MAacCCHBE, BBIYHMCIEHHE MaKCUMyMa (MUHHUMYMa) U CYMMBbI 3JI€MEHTOB
JBYMEPHOT'O MacCHBa, IE€PECTaHOBKAa CTPOK W CTOJIOLIOB JIBYMEPHOTO MacCHBa.
Paspabomxa npoepamm 0ns pewtenust npocmuvlx 3a0ay ananusza oauuvix (ouucmka
OAHHBIX, KIACCUDUKAYUSL, AHATU3 OMKTOHEHUIL).

NupopmManoHHbIe TEXHOJIO0I MU

TexcroBeiii mponeccop. PenaktupoBanue wu  QopmatupoBanue. IlpoBepka
opdorpadun u rpammatrku. CpeAcTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM ITPOIIECCOPE.
Hcnonws3oBanue crwied. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHTHl. (CHOCKH,
ornasienue. KomnexktuBHas paboTta ¢ JOKyMeHTaMH. MIHCTpyMEHTHI peleH3UpOBaHUS
B TEKCTOBBIX Tiporeccopax. OO6naunbie cepBuchl. JlemoBasi mnepemnucka. Pedepart.
[IpaBuna TUTUPOBAHMS HCTOYHUKOB M OQOpMIIECHUS OUOIHOrpaQUUECKUX CCHUIOK.
OdopmileHne cnucka JUTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOW BEPCTKOM TEKcTa.
TexHuueckue cpeacTBa BBoJa TekcTa. Crienann3npoBaHHbIE CPEICTBA PEJAKTUPOBAHUS
MaTEMAaTHYECKUX TEKCTOB.

Ananu3 paHHbiX. OCHOBHBIE 3aJayd  aHald3a [JaHHBIX: MPOTHO3UPOBAHUE,
KIaccuuKaIys, Kiactepusamus, aHaiau3 oTkiIoHeHu. [locinenoBaTenbHOCTh pelIeHus
3aJlay aHaJIu3a JaHHBIX: COOp MEePBUYHBIX TAHHBIX, OYMCTKA U OIIEHKA KaueCTBa JAHHBIX,
BBIOOP W/WJIU TOCTPOCHHUE MOJIENH, NMpeoOpa3oBaHue AaHHBIX, BU3yaIU3alUs JTaHHBIX,
HMHTEpHpeTauus pe3yabTaToB. [IporpamMmHble cpeacTtBa © = UHTEPHET-CEPBUCHI
sl 00pabOTKU W TIPEACTABICHUS NaHHBIX. bonbmue ganHbie. MammHHOE 00y4eHHE.
HnmennexmyanvHwiii anaiu3 OAHHbIX.

AHanu3 TaHHBIX C IOMOIIBIO AIEKTPOHHBIX Ta0uIl. Berauciienne cyMMbl, CpeTHETO
apuPpMETHIECKOT0, HauOONbIIEero (HAMMEHBIIIET0) 3HAUYCHUS Tuana3oHa. BeraucieHue
kodhdumnmenTa Koppensuuu JIBYX pPSAOB JaHHBIX. [locTpoeHHMe CTOIOYATHIX,
JTUHENYATHIX U KPYroBbIX auarpamm. [loctpoenue rpadukoB ¢ynkiuid. [logdbop muaun
TPEH/IA, PELUICHUE 3a]a4 MPOrHO3UPOBAHNS.

UucneHHoe penieHrne ypaBHEHUN ¢ MOMOIIbIO Mo00pa napaMmerpa. OnTuMHu3anus
KaK TMOWCK HaWIydlllero penieHuss B 3aJaHHbIX YyciaoBuax. lleneBas dyHkuus,
orpaHuyeHus. JlokaibHble W TI00ANbHBIM MUHUMYMBbI 1lefeBOW (PyHKuuH. PermieHue
3a7a4 ONTUMU3ALUU c MTOMOIIBIO AIEKTPOHHBIX Ta0IuUI.
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TeopeTnueckue 0CHOBbI HH(POPMATHKH

TeopeTtnueckue MOAXOABI K OLEHKE KOJIM4ecTBa UMHGpoOpManuu. 3aKkoH
aaautuBHoctd uHpopmaruu. Dopmyna Xapriu. HWubopmanus U BEpOSTHOCTS.
®opmyna lllenHoHa.

Anroputmsl cxatus AaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm
LZW. Anroput™msl c:katus JaHHBIX C MOTEPSIMU. Y MEHbILIEHUE TITyOUHBI KOJAUPOBAHUS
usera. OcHOBHBIE Haeu anroputMmos cxarust JPEG, MP3.

Ckopocts  mepenauu JAHHBIX. 3aBUCUMOCTD BPEMEHHU nepenayn
0T MH(POPMALIMOHHOTO 00bEMA JAHHBIX U XAPAKTEPUCTUK KaHana CBs3U. [IpuyuHbI
BO3HUKHOBEHUS OLIMOOK MpH nepeaayde AaHHbIX. Kojabl, mo3BoIAIONIME 00HAPYKUBAThH U
UCIPABJIATH OUIMOKHM, BO3HUKAIOUIUE MpPH Mepenaye AaHHbX. PaccrosHue XsMMHHra.
Koauposanue ¢ nosropennem 0utoB. Koabl Xommunra.

Cucrembl. KoMnoHeHThI cucTeMbl U UX B3auMozeiicTBue. CUCTeMHBIN 3P DEKT.
VYnpasnenue kak HHGOPMAIIMOHHBIN Tporiecc. OOpaTHas CBSI3b.

Mogenn u wmognenupoBaHue. llens MoaenupoBaHusa. COOTBETCTBUE MOJEIU
MOJIETUPYEMOMY OOBEKTYy WJIM TpOLecCy, Uenu MojaenupoBanus. Dopmanuzaius
NPUKJIAIHBIX 3a7a4.

[IpencraBienue pe3yabTaTOB MOACIUPOBAHUS B BUJE, YIOOHOM /I BOCIPUSATHSA
yenoBekoM. [ paduueckoe npeacTaBieHne JaHHBIX (CXeMbl, TAOJIUILIBI, TPAQUKH ).

I'pads1. OcHoBHBIE OHATHS. Bunbl rpadoB. Onucanue rpadoB ¢ TOMOIIBI0 MaTPHUIL
CMEKHOCTH, BECOBBIX MaTpHII, CHMCKOB CMEXHOCTHU. Perienne anropuTMuieckux 3aaad,
CBSI3aHHBIX C aHAIU30M rpadoB (IOCTPOCHUE ONTUMATIBLHOTO MYTH MEXKIY BEPIIMHAMHU
rpada, ompeaeneHWe KOJIUYECTBA  PA3NMMUHBIX IMyTEH  MEXAY BEpIIMHAMU
OpPUEHTUPOBAHHOTO AIMKJIMYECKOTOo rpada).

Hepesbsi. bunapaoe pgepeBo. JlepeBbsi moucka. CrnocoObl 00Xxoma Jepesa.
[IpencraBnenne apupMeTHICCKUX BRIPAKCHUHN B BUJIE AepeBa. [IMCKpEeTHBIE UTPHI IBYX
UTPOKOB ¢ nosHOM nHpopmarmeit. [loctpoenue nepeBa nepedopa BapuaHTOB, OMIMCAHUE
CTpaTeruu UIpel B TaOIWYHOU (opMe. BBIMIpHIIIHBIE U MPOUTPHIIIHBIE TO3HIIUH.
Beiuarpeimssie crpaTeruu.

CpenctBa HCKYCCTBEHHOro MHTe/UIeKTa. CepBHCBHl MAIIMHHOTO IE€PEBOJA
M pacro3HaBaHusi ycTHOUW peun. KorHuTuBHBIE cepBUCHL. WaeHTuUKAIMS U TOHUCK
n300pakeHnid, pacmo3HaBanue nuil. CamooOydarommecss cuctembl. VckyccTBEeHHBIN
MHTEJUIEKT B KOMIIBIOTEPHBIX urpax. lcnosnb3oBaHne METOLOB MCKYCCTBEHHOIO
MHTEJUIEKTa B 0O0ydYaromux cuctemax. lcmonb3oBaHWE METOJIOB HCKYCCTBEHHOTO
WHTEUIEKTa B  poOoTtorexHuke. MuTepHer Bemel. IlepcmexkTuBbl  pa3BUTHSA
KOMIIBIOTEPHBIX MHTEJUIEKTyaIbHbIX cucTeEM. HelipoHHBIE ceTh.

AJITOPUTMBI ¥ IPOTPAMMHPOBAHUE
dopmanusanus NOHATHS ainroputma. MammHa ThIOpMHra Kak YHHBEpPCAIbHAA
Monenb BbluuciaeHui. Tesuc YUépua—Twropunra. Mawuna I[locma. Hopmanvhole
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aneopugpmer Maprosa. Ancopummuuecku Hepaspewumvie 3aoauu. 3adaya oCmaHosa.
Hegozmoocnocmo agmomamuyueckoti omaaoku npocpamm.

OneHka c0KHOCTH BblYKCIIeHH. BpeMs paboTsl 1 00BEM HCIIONIB3yEMOM MaMSITH,
UX 3aBUCUMOCTh OT pa3Mepa HCXOJHBIX JaHHBIX. OIleHKa acCHMITOTHYECKOMN
CJIIOHOCTH AJITOPUTMOB. AJITOPUTMBI TMOJUHOMHAIBHON clOKHOCTU. [lepeGopHbie
anroputMmbl. IIpuMepbl pas3IUYHBIX aJTOPUTMOB PEIICHUS] OJHOW 3aJaud, KOTOPHIC
HUMEIOT PA3IMYHYIOCI0KHOCTb.

[lorck MpOCTBIX YKCENl B 33JJaHHOM JMAIa30HEe C MOMOIIbIO aJrOpUTMa «PEeueTo
OpartocheHay.

MHuoropa3zpsiAHbie LeNble Yhcia, 3aJa4u JTTMHHOW apu(pMETUKH.

CrnoBapu (accolMaTUBHbIE MacCUBbI, 0ToOpaxeHus ). Xou-tadbnuuel. [loctpoenue
an(paBUTHO-YACTOTHOIO CJIOBAps JIs 3aIaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM s3blKe. Bvloenenue nocnedosamenvHocmell
no wabnony. PezynapHuie svipadicenus. Yacmomuwiti ananus.

Crekn. AHanu3 TPaBWIBHOCTH CKOOOYHOTO  BbIpaXEHMs.  Bbrunmcienue
apu(PMETUIECKOT0 BBIPAXKEHUS, 3aMIMCAHHOTO B MOCTHUKCHOU (popme.

Ouepenu. Mcnons3oBanue oyepeu AJik BDEMEHHOTO XpaHEHUS JaHHBIX.

Cesaznvle cnucku. Peanuzayus cmexa u ouepeou ¢ nomMouybto C8s3HbIX CHUCKOS.

Anroputmbel  Ha Tpadax. [locTpoeHne MHHUMAIBHOIO OCTOBHOTO JiepeBa
B3BEIIEHHOTO CBS3HOTO HEOPUEHTUPOBAHHOrO Tpada. 06x00 epaga 6 2nyouUH).
Obxo0 epapa 6  wupumy. KomuuectBo  pasmuyHbIX — MyTeH — MEXIy
BEpIIMHAMHM OPUEHTUPOBAHHOTO alMKiINYeckoro rpada. AnroputMm JleHKCTpHI.
Aneopumm Dnouoda—Yopwanna.

JlepeBbsi. Peanmu3zaiusa gepeBa C MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(ounapubie) nepeBbs. I[locTpoeHme gepeBa I 3aJaHHOTO  apUPMETHYECKOTO
BeIpaKeHUsl. PekypcuBHBIE anropuTMbl 00Xxoja jAepeBa. Vcmonp3oBaHHME CTeKa U
ouepenu 1 06xoaa AepeBna.

JlnHamudeckoe MpOorpaMMHUpPOBAHHE KaK METOJl PEUICHUs 3a7ad C COXpaHEHUEM
MPOMEKYTOUHBIX PE3YJbTaTOB. 3ajlayd, peliaeMble C TOMOIIBI0 JTUHAMUYECKOTO
MPOrPAMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (GYHKINNA, TOACYET KOJIUYECTBA
BapUAHTOB, 3aJ]a4H ONTUMU3AIUH.

[lorsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM  TporpaMMupoBaHud. OOBEKTHI
u kmaccel. CBoiicTBAa M MeTONBl O00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHAIIH3.
Pa3paboTka mnporpaMM Ha  OCHOBE  OOBEKTHO-OPHMEHTHPOBAHHOIO  MOJXOJA.
WNukancynsius, HacaeA0BaHKE, MTOTUMOP(HU3M.

Cpenst  ObicTpoli  paspabotkm mporpamm. IIpoektupoBanue wuHTEpderica
nmoJib3oBaTelns. Vcmonb30BaHWe TOTOBBIX YIPABISEMBIX 3JEMEHTOB JUISI TTOCTPOCHHUS

unrepdeiica.
O0630p s3b1KOB MTporpaMMmupoBanusi. [loHsiTHe 0 MapagurMax NpOrpaMMUPOBAHUS.
H3zyuenue 8Mopozo A3bIKA NPOSPaAMMUPOBAHUSL.

13



OdenepanbHas padoyas nporpamma | Mudopmaruka. 10-11 knaccel (yriryOJ€HHBIA ypPOBEHB)

NupopmManoHHbIe TEXHOJIOI MU

OTanbel KOMIIBIOTEPHO-MATEMAaTUYECKOTO MOJICIMPOBAHUA: IOCTAHOBKA 3a/1a4H,
pa3paboTka MOJENH, TECTUPOBAHHE MOJEIH, KOMIBIOTEPHBIA JIKCICPUMEHT, aHAIIN3
pe3yJIbTaTOB MOJICIUPOBAHUS.

JluckpeTrsanus Ipyu MaTEMAaTUHYECKOM MOJEIMPOBAHUN HEMPEPHIBHBIX MPOLIECCOB.
MonenupoBanue JBU>KEHUS. MonenupoBanue OMOJIOTUYECKUX CHUCTEM.
MareMaTtruiecKkre MOJICNIM B 3KOHOMUKE. BhIUMCINTENBbHBIE SKCIEPUMEHTHI C MOJICTISIMHU.

O6paboTka pe3yabTaToOB HKCIepUMEHTa. MeToa HauMeHbITUX KBajapaToB. O1ieHKa

YHUCJIOBBIX MapaMeTpOB MOJACIHPYEMbIX OOBEKTOB M MpolieccoB. BoccTraHoBeHME
3aBUCUMOCTEN MO pe3yJibTaTaM 3KCIIEPUMEHTA.

BepositHOCTHBIE MOJEJIN. MeTtoabl Momnre-Kapio. Nmutanmonnoe
MopenupoBanue. CUCTEMbI MAaCCOBOTO OOCTY>KUBaHUS.

Tabnuunbie (pensiuuoHHbBIC) 0a3bl JaHHBIX. TabnuIa — MpeCTaBICHUE CBEICHUN
00 omHoTunHBIX oOBekTax. Iloise, 3amuchk. Kirou tabaumel. Pabora ¢ roroBoi 0Oa3ou
JAHHBIX. 3arnoiHeHue 0as3bl JMaHHBIX. [louCK, COPTUpOBKAa M (QUIBTpAIUs JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampockl C TapamMeTrpamMu. Beruucnsembie MmoJis
B 3aIIpocax.

MHorotabnuunbie 0a3bl JAaHHBIX. THMbl CBA3ed Mexay Tabiuiiamu. BaenrHuii
ko4, [{emocTHOCTE 6a3bl JaHHBIX. 3aPOCHl K MHOTOTAOJWYHBIM 0a3aM JTaHHBIX.

OcHogHble npuHYUnbl HOpMaruzayuu 6a3 O0aHusix. A3vik ynpasnenus oanusvimu SQL.
Co3zoanue npocmuix 3anpocos Ha sa3vike SQL Ha 6bl00pKy OaHHBIX U3 0OHOU MAOIUYDL.

Hepenayuonnvle 6a3vl oannwvix. Ikcnepmuule cucmembl

NuTepuer-ipuiioxkenus. [loHdaTHe O cepBEpHOM W KIMEHTCKOW YacTAX CauTa.
TexHoNorus «KJIMEHT — CEpBEP», €€ TOCTOMHCTBA U HeaocTaTku. OCcHOBHI A3bika HTML
u kackaaaeix Tabmun ctunet (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-
CTpaHULIE.

Pasmenienne BeO-caliToB. Yciyra xocTuHra. 3arpyska (aiiyioB Ha Cair.

BBox wu300pakeHMI ¢ HCMOJIB30BAaHUEM PA3JIMUHBIX MUQPPOBBIX YCTPOUCTB
(mdpoBbIX (QoToanmapaToB M MHKPOCKOIOB, BHJIEOKaMep, CKAHEPOB U JAPYTUX
ycTpoiictB). ['paduueckuit pemaktop. Paspemenme. KaapupoBanme. Hcmpapienue
nepcnekTuBbl. [ ucrorpamma. Koppekius ypoBHei, koppekius 1eta. OdeciBeurnBaHue
[BETHBIX M300pakenuid. Petymis. Pabota ¢ obnactsamu. OuiabTpsl.

MHorocinoiinble  u300pakeHusi. TekcroBele cimou. Macka cios. Kanamsl.
Coxpanenue BbiielieHHON oOnactu. [loAaroroBka wiumocTpanuii Juisi BeO-CalTOB.
AHVMHUpOBaHHBIE H300paKEHUSI.

Bextopnas rpaduka. IlpumuruBel.  V3mMeHeHuwe  mopsaka — SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. [pynnupoBka. Kpusbsie. ®DopmaTbl BEKTOPHBIX
pucyHKoB. Mcrionp30BaHue KOHTYpOB. BekTopu3anus pacTpoBbIX U300paKeHUH.

[IpuHUMUNIBI TOCTPOCHUS W PEAAKTHUPOBAHUS TPEXMEPHBIX Mojenei. CeTouHble
Moenu. Marepuaibl. MoaenmpoBaHrue HCTOYHUKOB OocBeleHus. Kamepol. AJIUTUBHBIE
texHosnoruu (3D-npuntepsl). [loHsiTHE O BUPTYyadbHON PEATBHOCTH U JOMOJHEHHOU
pEabHOCTH.
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IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI
IO UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIC PE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS
PYKOBOACTBOBATHCS chopMUpOBaHHOM BHYTPEHHEH MO3ULUEN JINYHOCTHU,
CUCTEMOW IIEHHOCTHBIX OpPHUEHTAIMM, TIO3UTHUBHBIX BHYTPEHHUX YOEKICHHUIA,
COOTBETCTBYIOIIMX  TPAAULUMOHHBIM  LEHHOCTSIM  POCCUKUCKOTO oO1IeCTBa,
pacIiMpeHne >XU3HEHHOIO OIbITa W OIBITA JACATEIBHOCTH B MPOLECCE peaU3alUU
cpeAcTBaMHM  y4eOHOro MpeaMeTa OCHOBHBIX — HANpaBJICHUH  BOCHUTATEIbHOMU
JESITEIbHOCTH.

1) rpa’kaIaHCKOro BOCIIUTAHUSI:

OCO3HAHUE CBOMX KOHCTHUTYIHOHHBIX TPaB M O0SM3aHHOCTEH, yBa)KCHHE 3aKOHA
U IIPABOIOPSAIKA, COOJIIOJICHHE OCHOBOIOJIAralonuX HOPM HHGOPMAIMOHHOIO IpaBa
1 MHPOPMAIIMOHHOM 0€30IacHOCTH;

TOTOBHOCTh  IPOTHBOCTOSNTH  HJACOJOTHMM  OKCTPEMH3Ma,  HaI[MOHAIHM3Ma,
KceHopOoOUH,  JUCKPUMHHAIIMKM [0  COIHMAJbHBIM,  PEIMTHO3HBIM,  PACOBBIM,
HAIIMOHAIBHBIM IPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOE OTHOIIIEHHE K HCTOPUYECKOMY HACJeIuI0, AOCTHXeHusM Poccun
B HayKe, HCKYCCTBE, TEXHOJIOTHSX, MOHHMAaHHE 3HauyeHUs MHPOPMATUKH KaK HAyKH
B )KM3HU COBPEMEHHOT'0 O0IIIECTBA;

3) IYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS
c(hOpPMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  TIOBEICHHS;
CIIOCOOHOCTH OIICHMBATh CUTYallUI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE€ B CETH
WNutepHer;

4) 3cTeTHYeCKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs 3CTETUKY HAYYHOI'O U TEXHUYECKOIO
TBOPYECTBA;

CIOCOOHOCTh BOCIPUHHUMATh pPAa3IMYHbIE BHABI HCKYCCTBA, B TOM YHCJIE
OCHOBAHHOT'0 Ha MCIIOIb30BAHIH HH()DOPMAILIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3uvYecKOro BOCIUTAHNS

c(hOpMHUPOBAHHOCTH 3JIOPOBOTO M 0O€30macCHOr0 0oOpa3a »XKWU3HH, OTBETCTBEHHOTO
OTHOIIICHUSI K CBOEMY 3J0POBBIO, B TOM YHCJE 3a CYET COOJIIOJICHUS TpeOOBaHUI
Oe3omacHOM OKCIUTyaTallud CPeJACTB HH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOT UM,

15



OdenepanbHas padoyas nporpamma | Mudopmaruka. 10-11 knaccel (yriryOJ€HHBIA ypPOBEHB)

6) TPYA0BOr0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTHUBHOM JESATENBHOCTH TEXHOJOTMYECKOM U  COLHUANbHOU
HaIlPaBJIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEIBHO
BBITIOJIHATD TaKyIO €SI TEIbHOCTD;

uHTepec K cdepam  npodecCUOHANIbHOM  JEeATENbHOCTH,  CBA3AHHBIM
¢ wuH(MOPMATUKOM, MPOrpaMMUpPOBAHUEM U HHGOPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBaHHBIMU Ha JIOCTHXKEHUSIX HAyKH HWH(POPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, YMEHHE COBepIIaTh OCO3HAaHHBIM  BBIOOp  Oyaymied  mpodeccuu
U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSKEHUU
BCEM JKU3HU;

7) PKOJIOrHYeCKOr0 BOCIIUTAHMS :

0CO3HAHUE III00ALHOr0 XapaKTepa KOOI HUEeCKHUX MPOOJIeM U MMyTEeH UX PeIeHus,
B TOM 4HCIEe C Y4ETOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS:

cOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHs HAyKH, JOCTH)KEHHSAM HAay4YHO-TEXHHYECKOIO Iporpecca M OOIIEeCTBEHHOM
MPAKTHKH, 32 CYET MOHUMAHUS POJH MH(OPMAIIMOHHBIX PECYPCOB, HH(HOPMAIIMOHHBIX
MPOIIECCOB M MH()OPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHUSX IUPPOBOI TpaHchopManuu
MHOTHX Cep KH3HU COBPEMEHHOTO O0IIIEeCTBA;

OCO3HaHHE I[ICHHOCTH HAy4yHOH JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M UCCIICIOBATEIILCKYIO JIEITEIbHOCTh HHANBUAYAILHO U B TPYIIIIE.

9) aMOMOHAJILHBII HHTEJLJIEKT, nperoaaraonmi c(hOopMHUPOBAHHOCTb:

CaMOpETYJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh  3a CBO€  TIOBEJEHHE, CIOCOOHOCTh  aJanTHpPOBaThCSI K
AMOIMOHATBLHBIMU3MEHEHHUSAM U MPOSABIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHXKCHHIO IIEJIU
U YCIEXy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHHE JEHCTBOBATh, MCXOJSd M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH IMOHHMMATh SMOIMOHAJIBHOE COCTOSHHE
JIPYTUX, VYYUTBIBaTh €ro TP OCYIISCTBICHHMM KOMMYHHMKAIIMHM, CIIOCOOHOCTH
K COYYBCTBHIO U COINEPEKNBAHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAaMBAaTh OTHOIICHHS
C IPYTHMHU JTFOJBbMH, 3a00TUTHCS, IPOSBIISATH MHTEPEC M pa3pemiaTh KOH(QIUKTHI.

METANPEIMETHBIE PE3YJIBTATHBI

B pesynbraTe nzydenuss nHOOPMATHKH Ha YPOBHE CpeHEro o0IIero oopa3zoBaHus
y oOyuarorierocss OyayT chOpMHpOBaHbI METAINPEIMETHBIE PE3yJbTaThl, OTPAKECHHBIC
B YHHUBEPCAJIbHBIX YYEOHBIX JEHCTBHUAX, a HUMEHHO — MO3HABATEJIbHBIC YHUBEPCATbHbBIC
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yuyeOHble JEUCTBHS, KOMMYHHKATUBHbIE YHUBEpCAJIbHbIE Yy4eOHbIE JAECTBUS,
PEryISITUBHBIE YHUBEPCAJIbHbBIE yUeOHbIE JEHCTBUSA, COBMECTHAS JI€ATEIbHOCTD.

ITo3naBaTeIbHbIE YHUBEpPCAJIbHbIE YUeOHbIEe NeiiCTBHUS
ba3zoBble jioruyecKkue 1eMCTBUS:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

yYCTAHABIMBATh CYIIECTBEHHbIA NPU3HAK WM OCHOBaHUS JJIsI CpPAaBHEHMS,
KJaccudukaiuu u 06001IeHus;

ONpPEeAEATh UENIU ACITEIbHOCTH, 3a1aBaTh MAPAMETPHI U KPUTEPUU UX TOCTUKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaTbiBaTh IUIAH pEIIEHUsS MpoOJeMbl C Y4Y4E€TOM aHalu3a HMEIOIHNXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OIIEHUBATh PUCKU MOCJICACTBUIN AEATEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH PabOTy B YCJIOBHUSIX PEAJTbHOTO, BHPTYaJIbLHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaenoBaTe/bCKue 1eCTBUA.

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIEIOBATEILCKON U TPOEKTHON JesTeNbHOCTH,
HaBbIKAMU pa3pelieHus npoodieM, ClIoCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
NOMCKY METOJIOB PEUIEHUs NPaKTHUYECKUX 3a]ay, NMPUMEHEHUIO Pa3IUYHbIX METOIO0B
O3HAHMS;

OCYLIECTBIIATH PA3IUYHbIE BUABI JEATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS, €T0
UHTEPIIPETAIINU, TPEOOPA30BAHUIO U MIPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYyaIUsX,
B TOM YHCJI€ TIPU CO3/IaHUU YUEOHBIX U COITUATBHBIX MPOEKTOB;

dbopMupoBaTh HAay4YHBIM THUIl MBIIUICHUS, BIIAJICTh HAYYHOHW TEPMUHOJIOTHUECH,
KJIFOUE€BBIMU MOHATUSIMU U METOAAMU;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIHHON ACATEIHHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBS3U U aKTyaJIU3UpPOBATH 33a/1a4y, BBIJBUTATh
TUNOTE3Y €€ PelICHUs], HAXOAUTh apryMEHTHI ISl JOKa3aTeNbCTBA CBOUX YTBEPIKICHHUI,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4d PE3yJIbTaTbl, KPUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaThb OIIEHKY HOBBIM CHUTYyal[UsiM, OIICHUBATh MPUOOPETEHHBIN  OMBIT;

OCYILIECTBIISATH LIeJICHANIPABICHHbIN MOUCK IEPEHOCA CPEJCTB U CIIOCOOOB IEUCTBUS
B IPO()ECCHOHATILHYIO CPEITY;

yMETh TNEPEHOCUTh 3HAHWS B T[O3HABATENBHYID M MPAKTUYECKYIO 00JacTu
KU3ZHEICATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbBIX MPEAMETHBIX 00IaCTe;

BBIABUI'ATb HOBBIC UACH, IIPCJIaraTh OPUT'HMHAJIBHBIC ITIOAXO0AbI U PCIICHHUA, CTABUTH
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HpO6HCMBI " 3aJa41, JOIIyCKaOMKUEC aJIbTCPHATHUBHBIC PCUICHUA.

Pabora ¢ unopmanueii:

BJIAJICTh HABBIKAMH IIOJTy4YeHUs HWH(POpManud W3 MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBJIATh IMOWCK, aHAJIW3, CHUCTEMAaTHU3AlMI0 U HHTEPIPETAIUIO
nH(OPMAITUHU PA3IMYHBIX BUIOB U (DOPM IIPEICTABICHUS;

co3daBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax ¢ Y4ETOM Ha3HAUYCHHsI WHQPOPMAIUU
U [IEJICBOM ayIMTOPHH, BEIOUpAst ONITUMAIIEHYIO (POpMY MPECTaBICHHUS U BU3YATH3AIUH;

OIICHMBATh JIOCTOBEPHOCTh, JIETUTHMHOCTH WH(MOpPMAIMU, ¢ COOTBETCTBHE
NIPABOBBIM M MOPAJIBHO-3THYECKHUM HOPMaM;

UCIIOJIb30BaTh CpPEJACTBA WH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHM
B PCIICHMM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M  OPraHMU3AIlMOHHBIX 3ajad
c coOmogeHueM TpeOOBaHWK APrOHOMHMKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W OTUYSCKUX HOPM, HOPM HHGPOPMAIMOHHON
0e301acHOCTH;

BJIJICTh HABBIKAMHU PACIO3HABAHMS W 3aIIUTHl WH(MOpPMAIUU, WHGOPMAIIMOHHON
0e30IacHOCTH JIMYHOCTH.

KoMMyHUKATHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe JIeHCTBUA
OO01menue:

OCYIIECTBIISATH KOMMYHHKAIIUN BO BCeX cepax KU3HU;

pacrmo3HaBaTh HeBepOanbHBIE CpeICTBa  OOIIEHUS, TIOHMMaTh 3HAYCHHUE
COILIMATBHBIX 3HAKOB, PACIIO3HABATH MPEAIOCHUIKN KOHPIUKTHBIX CUTYAIlMi U CMSTYaTh
KOH(DJIUKTHI,

BIAJIETh  PA3IMYHBIMH  CIIOCOOAMHU OOmeHHsT W B3aUMOJICHCTBHUS,
apryMEHTHUPOBAaHHO BECTH JHAJIOT, YMETh CMATYATh KOH(QJIMKTHBIC CUTYAIUH;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCITOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHasI 1eITEJIbHOCTD:

MOHUMaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHIUBUIYaIbHOU
paboTHI;

BBIOMpATh TEMATHKY U METOJIBI COBMECTHBIX JICHCTBUIN C YIETOM OOIITUX HHTEPECOB
Y BO3MOKHOCTEH KaXKJ0T0 4YjeHa KOJUICKTUBA;

MPUHUMATh 1€ COBMECTHOM JIESITEILHOCTH, OPraHW30BbIBaTh U KOOPAUHUPOBATH
JIEVUCTBHS IO UX JOCTHUKEHUIO: COCTABJISATh IUIAH AECUCTBUM, PACIPENCIIATh POJIU C YIYETOM
MHEHHUI YYaCTHHKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOMN PaOOTEHI;

OIIEHUBATh Ka4eCTBO CBOEr0 BKJAJa M KaXXJOT0 yYaCTHMKA KOMaHJbl B OOIIUMA
Pe3YIBTAT 10 pa3pad0TaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIICHWBaTh MJACH C TO3UIIMA HOBH3HBI,
OPUTHHATBLHOCTH, TPAKTUIECKON 3HAUUMOCTH;

OCYIICCTBJIATh IMMO3UTHUBHOC CTPATCIHYCCKOC ITOBCACHHUC B PA3JIMYHBIX CUTYyALlUAX,
IMPOABJIATH TBOPYCCTBO U B006pa)KeHI/Ie, OBITH HMHHUIIMAaTHUBHBIM.
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PeryinsiTuBHble yHHBepCAaJbHbIe y4eOHbIe HeHCTBHUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBIISATh IO3HABATEIBHYIO JIESITEIBHOCTh, BBIABISTH
npoOJsieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalLUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pPEUIeHUS MPOoOJIeMbl C YyYETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPETOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JTUUYHbBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEeHTHpPOBAaTh €ro, OpaTb OTBETCTBEHHOCTD
3a pELICHHUE;

OLICHMBATh MPUOOPETEHHBIH OIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO IMIUPOKON SPYAMIIMH B Pa3HBIX
0o0JacTsX 3HAHWM, IMOCTOSIHHO IMOBBIINIATh CBOM OOpa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIJIETh HABBIKAMM I1O3HABATEJIBHON pe(eKCHU KaK OCO3HAaHHUS COBEpLIAEMbBIX
JIEMCTBUIA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAaHUM, MCIOJIB30BATh
npuéMbl peIeKCUu s OLIEHKU CUTYallld, BEIOOpa BEPHOTO PELLIEHUS;

OLICHUBAaTh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEUIEHHMs] 1O UX CHUXKECHMHIO;

NPUHUMATh MOTHUBBI U apT'YMEHTHI APYTUX MPU aHATIU3€E PE3YIbTATOB JAESATEIbHOCTH.

IlpunsaTus ceds U Apyrux:
NPUHUMATH ce0s, MOHNUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
[IPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX IIPY AaHAJIU3€E PE3YJIbTATOB JIESITEIbHOCTH;
NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIMOKY;
pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU APYTOTO YeIOBEKa.

INPEAMETHBIE PE3YJIBTATHI

B mpornecce uzydyenus: kypca unopmatuku yrayonéanoro yposas B 10 kiacce
oOydJaromuMucs OyAayT JOCTUTHYTHI CIEIYIONTNE TIPEIMETHBIC PE3YIbTaThI:

BIIAJICHUE MPEJCTABICHUSIMHU O POJIM MHPOPMAIIMH U CBA3aHHBIX C HEW MPOIECCOB
B TMIPUPOJIE, TEXHUKE M OOIIECTBE, MOHATHIMHU «HHPOPMANUL», «HHPOPMAIMOHHBIN
MPOIIECC), «CUCTEMA», «KOMIOHEHTBI CHCTEMBI», «CUCTEMHBIA 3PHEKT?,
«H(POPMAIIMOHHAS CUCTEMAY, «CHCTEMa YIIPaBICHUS Y,

BIIAJICHUE METOJaMH MOUCKa WHPopManuu B ceTH VHTEepHET, yMEHHE KPUTUUECKH
OIICHUBATh MHGOPMAIIHIO, TIOJYICHHYIO U3 ceTH VHTepHEeT;

YMCHHUC XapaKTCPHU30BaATh OoJbBIIINE JaHHBIC, IPUBOANTD IIPUMCPBI HCTOYHHUKOB X
INOJNYUCHHUA W HaIpaBJIICHHUA HCIIOJIb30BaHUSA, YMCHHUC KJ'IaCCI/I(l)I/II_[I/IpOBaTB OCHOBHBIC
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3a/layu aHajau3a JaHHBIX (IPOTrHO3UMpPOBaHUE, KiIaccu(UKaIMs, KIacTepU3anus, aHaIu3
OTKJIOHEHHUI), TOHUMAaTh MOCIEJ0BATEIbHOCTh PEIICHMs 3a]a4 aHaJIu3a JaHHBIX: cOOp
MEPBUYHBIX JAHHBIX, OYMCTKA M OIIEHKA KaueCcTBa JAHHBIX, BBIOOP /MM MOCTPOCHUE
MOJIeNIM, MpeoOpa3oBaHME  JaHHBIX, BHU3Yyalu3alMs JAaHHBIX, HHTEPIpPETALMSI
PE3YIBTATOB;

MMOHUMAHHE OCHOBHBIX MPHUHIUIIOB yCTpPOWCTBA ©  (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX W MOOWIBHBIX KOMIIBIOTEPOB, TECHICHIIUN pPa3BUTHS
KOMIIBIOTEPHBIX TEXHOIOTHIA;

BJIaJICHUE HAaBBIKAMH PabOThI C ONMEPAlMOHHBIMU CUCTEMaMH, OCHOBHBIMU BUIaMU
OporpaMMHOro oOecreueHuss JJid pelieHus ydeOHbIX 3aJad M0 BBIOpAaHHOU
CreHHANIN3alUN;

HaJIM4ME NPEICTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM MUPE,
0 0a30BBIX MPUHIMMAX OpraHU3alud M (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 00IIKX MPUHIHUIIAX pa3pabOTKU U GYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUM;

NOHMMAaHHE YTrpo3 HMHPOPMAIMOHHOW OE30MacHOCTH, HCHOJIb30BAHHE METO/OB
U CpEICTB TPOTUBOACHCTBUS JTUM YIrpo3aMm, CcOOJtoJieHne Mep Oe30MacHOCTH,
OPEAOTBPALIAIONIMX  HE3aKOHHOE  PAacIpOCTPAHEHHE  IMEPCOHANBHBIX  JIAHHBIX,
coOmoeHne TpeOOBaHMUN  TEXHUKA O€30MacHOCTH W TUTHMEHBl Tnpu padore
C KOMIBIOTEpAMU M JPYTUMU KOMIIOHEHTaMHU LHU(PPOBOTO OKPYKEHHUS, MOHHUMaHUE
IIPABOBBIX OCHOB MCIOJB30BAHUS KOMITBIOTEPHBIX MpOrpaMm, 0a3 AaHHBIX U PabOTHI
B cetu MHTEpHeT;

NOHUMAHHUE OCHOBHBIX [MPUHLUIOB JUCKPETHU3alMU  PaA3JIMYHBIX  BUIOB
uHbOpMAIINK, YMEHUE ONPeesiTh UHPOPMAIIMOHHBIA 00bEM TEKCTOBBIX, IpaUUecKuX
U 3BYKOBBIX JIaHHBIX MPU 3aJaHHBIX MMapaMeTpax IUCKPETHU3alUU, YMEHUE ONpPEesaTh
CPEIHIOK CKOPOCTh NEpeAaud JaHHBIX, OLEHHUBATh H3MEHEHUE BpPEMEHU IIepeaadu
py U3MEHEHUU THGOPMAIIMOHHOTO 00bEMA TAHHBIX U XapaKTePUCTUK KaHala CBSI3U;

YMEHUE UCTOJIb30BaTh MPU PEUICHUH 3a7a4 CBOMCTBA MO3UIMOHHOMN 3alIUCH YUCET,
aJIropuTMa MOCTPOEHUS 3aMMCH YHCIIa B TO3ULIMOHHON CUCTEME CUUCIIEHUS C 3aJJaHHBIM
OCHOBaHUEM M IIOCTPOCHMS YMCIJIA IIO CTPOKE, COAECP)KALIEW 3amuch 3TOTO YHCIIA
B IO3ULMOHHOM CHUCTEME CUYHUCICHHUS C 3aJaHHBIM OCHOBAaHHEM, YMEHHUE BBIIIOJHSITH
apu(PpMETHIECKUE OTePAlIUU B MMO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHE BBITIOJIHATH IPEOOPA30BAHUS JIOTHUECKUX BBIPAKEHUH, UCTIONIB3Ys 3aKOHBI
anreOppl JIOTUKH, YMEHHE CTPOUTHh JIOTHYECKOE BBIpAKEHHWE B JIU3BIOHKTUBHOMN
M KOHBIOHKTHUBHOM HOpPMaJdbHBIX (opMax IO 3aJaHHON TaOIUIle WCTUHHOCTH,
HCCIIEI0BATh 001aCTh HCTUHHOCTHU BBICKA3bIBAHUS, COJIEPKAIIETO IEPEMEHHBIE, PEIIATh
HECJIOKHBIC JIOTUYECKUE YPABHEHUS U CUCTEMbI YPABHEHHI;

MOHUMaHue 6a30BBIX AITOPUTMOB 00PAOOTKH YHCIOBOM M TEKCTOBOW MH(OpMaIuu
(3amuce yKcen B MO3ULIMOHHON CHCTEME CUMCIIEHHS, HAXOXKIEHUE BCEX MPOCTBIX YNCEI
B 33/IaHHOM JIMaIia3oHe, 00pab0oTKa MHOTOPA3PSAHBIX LIEJIBIX YUCEN, aHATIU3 CUMBOJIBHBIX
CTPOK M JPYTrUX), aJrOPUTMOB MOKUCKA U COPTUPOBKU, YMEHUE ONPEALIATh CI0XKHOCTh
M3yyaeMbIX B Kypce O0a30BBIX aIrOPUTMOB (CYMMHUpPOBAHHE »3JIEMEHTOB MAacCHUBa,
COpPTUPOBKA MaccHBa, MepeOOpHbIC AITOPUTMBI, JIBOMYHBIA IOWUCK) U MPUBOAUTH
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MPUMEPHI HECKOJIBKUX AJITOPUTMOB Pa3HOM CII0KHOCTH ISl pELICHUSI OTHOM 3a/1a4u;

BJIaJICHHE YHUBEPCAIBLHBIM SI3IKOM ITPOrPaMMHPOBaHUs BEICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBineHussMH 0 0a30BBbIX TUIAX JAHHBIX M CTPYKTypax JaHHBIX,
YMEHHUE MCIOJb30BaTh OCHOBHBIE YIPABISIOLIME KOHCTPYKIMH, YMEHUE OCYLIECTBISAThH
aHaNIM3 TMPEIOKEHHOM MPOrpaMMbl: ONPEEHSATh PE3yJbTaThl padOThl MPOrpPaAMMBbI
IpU 3aJaHHBIX MCXOJHBIX JaHHBIX, OMPENENATh, MPU KaKUX HCXOAHBIX JaHHBIX
BO3MOXHO TMOJIYYEHUE YKA3aHHBIX pPE3YyJbTaTOB, BBISBIATH JAHHBIE, KOTOPHIE MOTYT
NpUBECTH K oOmuOke B paboTe mOporpaMmbl, (GOPMYIHPOBATH  MPEAJIOKEHUS
0 YJIYYIIEHUIO TPOrPaMMHOI0 KOJIa;

yMEHHE  CO3[aBaTb  CTPYKTYPUPOBAHHbIE  TEKCTOBbIE  JOKYMEHTHl U
JEMOHCTpPAllMOHHbIE MaTepuaibl C HCIOJb30BAHUEM BO3MOMXHOCTEH COBPEMEHHBIX
IPOrpaMMHBIX CPEJCTB U 00JAYHBIX CEPBHCOB;

yYMEHHE HCIOJIb30BaTh JJIEKTPOHHBIE TAaOJNMIBI JUIsl aHalld3a, MPEACTABICHUS
U 00pabOTKM JaHHBIX (BKJIIOYas BBIYUCICHUE CYMMBI, CPEIHEro apupMeTUYecKoro,
HauOOJBIIEr0 U HAMMEHBIIIET0 3HAYCHUH, pelieHrue YpaBHEHUM, BHIOOP ONTUMAIbHOTO
pelieHus1, No00p JIMHUM TPEHAA, PELICHUE 3a/1ay IPOrHO3UPOBAHUA ).

B nponecce uzyuyenus: kypca unpopmatuku yriayonénHoro yposHs B 11 kiacce
oOy4JaromuMucs OyAayT JOCTUTHYTHI CIEYIOUTUE MPEIMETHbIE PE3YIbTaThl:

yMEHHE CTPOUTh HEpPaBHOMEPHBIE  KOJBI, JOIMYCKAIOIIHUE  OJHO3HAYHOE
JIEKOANpOBaHNE cooOIeHn (IpeuKCHbIE KOJIbI), MCIOJIb30BaTh MPOCTEHUIINE KOJIbI,
KOTOpBIE TMO3BOJISIOT OOHAPYKMBATh W MCHPABIATH OIIMOKU TPH TEepenaye JTaHHBIX,
CTPOUTH KOJl, OOECHeuMBaIONINi HAUMEHBIIYI0 BO3MOXHYIO CpPEIHIOI JUIHMHY
COOOIIICHHS MPU U3BECTHON YaCTOTE CUMBOJIOB, MOSCHSITH MPUHIUIIBI PAOOTHI MPOCTHIX
AITOPUTMOB CXKATHUS JaHHBIX;

yYMEHHE peliaTh AITOPUTMUYECKHE 3a/1a4H, CBA3aHHBIC C aHAIM30M I'padoB (3a1auu
MOCTPOCHHMS ONTUMAIBHOTO MyTH MEXIY BeplInHaMu rpada, onpeieeHus: KoJIndecTBa
Pa3TUYHBIX IyTEH MEXIy BEpIIMHAMH OPHEHTHUPOBAHHOTO AaIMKIMYECKOro rpada),
YMEHHE UCIIOJIB30BATh JE€PEBBS IIPHU aHAIU3€E U IOCTPOCHUH KOJIOB U JIJIsl IPECTaBICHUS
apu(MeTHYecKX BBIPAXKCHUN, MPU PEIICHWU 3a7ad IOWCKAa U COPTUPOBKH, YMEHHE
CTPOUTH JEPEBO UIPHI MO 33aJaHHOMY aJIrOpUTMY, pa3padaThiBaTb U OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATETHIO UTPHI;

yMEHHE pa3pabaTbiBaTh U PEaIU30BbIBATH B BHUJIE MPOrpaMM 0a30BbIE alITOPUTMBI,
YMEHHUE UCIIOIB30BATh B IPOrpaMMax JaHHBIE PA3JIMUHBIX TUIIOB C YUETOM OrPAHHMUYEHUN
Ha Jvana3oH MX BO3MOXHBIX 3HAUEHUM, MPUMEHATh NPHU PEUICHUH 337a4 CTPYKTYpPbI
JAHHBIX (CIIUCKU, CIIOBAPHU, CTEKH, OUEPEIH, IEPEBDSI ), UCIOIB30BaTh 0A30BbIE ONEPALIUU
CO CTPYKTypamu JaHHbBIX, IPUMEHATh CTaHIapTHBIE U COOCTBEHHBIE TOANPOTrPAMMBI JIJIs
00paOOTKH YMCIOBBIX JAHHBIX U CHMBOJBHBIX CTPOK, MUCIOJIb30BaTh MPHU pa3pabOTKe
nporpaMM OMONMOTEKH MOANPOrpaMM, 3HATh (PYHKIMOHAJIBHBIE BO3MOXKHOCTH
MHCTPYMEHTAJIBHBIX CPEACTB Cpelbl pa3padOTKH, YMEHUE MCIOJb30BaTh CpPEICTBA
OTIAJAKA TPOrpaMM B Cpelde MpOrpaMMHUpPOBaHUSA, YMEHUE JIOKYMEHTHPOBATh
MIPOTrPaMMBbl;
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YMEHHE CO3/1aBaTh BEO-CTpaHUIBI;

BJIaJICHUE OCHOBHBIMU CBEACHUSMHU O 0azaxX JAHHBIX, UX CTPYKType, CPEACTBax
co3/laHusl U pabOThl C HUMH, YMEHUE HMCIOJIb30BaTh TaOJMUHbBIE (PEISLUOHHbBIC) 0a3bl
JAHHBIX (COCTAaBJIATH 3ampochl B 0a3ax [aHHBIX, BBINOJHATH COPTUPOBKY U TIOHUCK
3amuceil B 0a3e JAaHHBIX, HAMOJHATH pa3paboTaHHY 0a3y JAaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKUEe MOJAENIU JJid aHaldu3a
O00BEKTOB U MPOLECCOB: (POPMYIHUPOBATH LEAb MOJEIUPOBAHUS, BBIIOIHIATH aHAIHU3
PE3yJIbTATOB, MOJYUYEHHBIX B XOJI€ MOJEIMPOBAHUS, OLEHUBATH COOTBETCTBUE MOJIEIHU
MOJIETUPYEMOMY OOBEKTY WIIM IIPOLECCY, MPEACTaBIATh PE3yJIbTaThl MOJEIUPOBAHUS
B HATJISITHOM BUJIC,

yMEHHE OpraHU30BbIBATh JUYHOE uH(pOpMaIIMOHHOE IPOCTPAHCTBO
C HCIOJB30BAHUEM PA3IUYHBIX CPEACTB IU(GPOBBIX TEXHOJIOTHM, MNOHUMaHUE
BO3MOXKHOCTEH  IU(MPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCIyr,  IU(GPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHUE OCHOBHBIX NPHUHIUIIOB pabOThl, BO3MOXKHOCTEH H OTpaHUUYCHUS
NPUMEHEHHS TEXHOJOTUN UCKYCCTBEHHOTO MHTEIUIEKTA B PA3IMYHBIX 00JIaCTAX, HATUYUE
NpPE/ICTaBICHUH O Kpyre peliaeMbiX 3a/ad MAallMHHOTO oOyudeHus (pacrio3HaBaHUs,
KJaccuUKalMi U TPOrHO3UPOBAHMS) HAJUYHME MpPEACTaBlIeHU 00 HMCIOJIb30BaHUU
UHOOPMAIIMOHHBIX ~ TEXHOJOTUA B  Pa3IUYHBIX  MPOPECCHOHAIBHBIX  cdepax.
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10 KJIACC
HaumenoBaunue
No KomnnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. LHudporasi rpaMmoTHOCTH

1.1 | KomneroTep —
YHUBEPCAIBHOE
YCTPOUCTBO 00pabOTKH

JTAHHBIX

6

TpeOoBaHUs TEXHUKNA OC30MACHOCTH U
THTHCHBI TIPU paboTe ¢ KOMITBIOTEpaMHU
U JIPYTUMH KOMITOHCHTaMH IIU(PPOBOTO
OKPY)KEHHUS.

[TpuHIUIIBEI paOOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYpa
dbon Hetimana. ['apsapockas
apxumexmypa. ABTOMaTHYECKOE

BBITIOJIHEHUE IIPOTPaMMBbI IPOLIECCOPOM.

OnepaTtuBHas, MOCTOSIHHAA U
JOJITOBpEeMEHHast mamsiTh. OOMeH
JAHHBIMU C TIOMOUIBIO IIHH.
KoHTposeppl BHEIIHUX YCTPOUCTB.
[IpsiMoi1 1OCTYN K HaMsATH.
OcCHOBHbIE TEHJICHLIUH PA3BUTHUS
KOMIBIOTEPHBIX TEXHOJIOTHM.

AHanu3UpoOBaTh yCIOBUS
WCIIO0JIb30BaHUSI KOMITBIOTEPA U JIPYTUX
JIOCTYIHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KECHHUsI C TOUKH 3pEHUS TPEOOBaHU
TEXHUKHU O€30MaCHOCTH U TUTHEHBI.
OnuchIBaTh COCTABHBIE YACTH

Y IPUHIMIB PAOOTHI KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CUCTEM.

XapaKkTepu30BaTh KOMIIBIOTEPHI Pa3HBIX
TTOKOJICHH .

Hckate B cetn UHTEpHET HHpOpMAITHIO
00 OTEUYCCTBEHHBIX CIICIIHAINCTaX,
BHECIIINX BKJaJ B Pa3BUTHUE
BBIYMCIIUTEIbHON TEXHUKH.

[IpuBOAUTE TPUMEDBI,

! Kypcusom B comepskaHuy TEMaTHIECKOTO TUTAHMPOBAHHS BBIIEISETCS MATEPHAI, KOTOPHII HE SABIISETCS 0053aTENbHBIM IPH U3ydEHUH W HE BXOJUT B COJIEP/KAHHME IPOMEKYTOUHOH HITH

WTOTOBOM aTTECTALNU TIO TIPEIMETY.
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[TapannenbHble BBIYUCICHUS.
MHOronpoueccopHbie CUCTEMBI.
CynepkomnbroTepsl. Pacnipenenénubie
BBIYMCIIUTEIbHBIE CUCTEMBI U 00paboTKa
OONBIINX JaHHBIX. MOOUIIBHBIC
1M(poBbIE YCTPOMCTBA U UX POJIh

B KOMMYHHKaUUsX. BctpoeHHsbie
KOMITbIOTEPBI. MUKPOKOHTPOJIIEPHI.

PO6OTH3HpOBaHHBI€ MMPpOU3BOACTBA

IIOATBEPKAAIOIINE TCHACHLIIUY Pa3BUTHUSA
BBIYMCIIATEIILHON TEXHUKH.

ITosiCHATH CYIIHOCTH MapaJlICIbHBIX
BbIYMCIICHUN. [IpuBOAUTE pUMEPHI
3a7a4, JJIsl PELICHUs KOTOPBIX
IIPUMEHSIOTCS CYIIEPKOMITBIOTEPHBIE
TE€XHOJIOTUU UJIA TEXHOJIOTI MU
pacnpenes€HHbIX BBIYUCICHUM.
XapakTepu3oBaTh pOOOTHU3NPOBAHHbBIE
MIPOU3BOJICTBA, MOOMIIbHBIEC IU(POBBIE
YCTPOMCTBA U UX POJIb B KOMMYHHKAIMAX

1.2

[IporpammHuoOe
obecrieyeHue

[IporpammHoOe obecrieueHue
KOMIIBIOTEPOB U KOMITBIOTEPHBIX
cucteM. Buabsl mporpaMmmMHOro
obecrieueHusI U UX HA3HAUYCHHE.
Oco6eHHOCTH TTPOTPAMMHOTO
obecrieyeHUss MOOMIIBHBIX YCTPOKCTB.
[TapannenbHOE MpOrpaMMHUpPOBAHMUE.
CuctemMHOe porpaMMHOE 00ecTICUCHHE.
OnepanMoHHbIe CUCTEMBI. Y TUJIUTHI.
patiBepsl ycTporcTB. MHCcTAIIAIMSA

U JEUHCTAJUISILUS POrPAMMHOTO
oOecrieueHusl.

daitioBble cUCTEeMBI. [[pruHIATIBI
pa3MenieHrus U UMEeHOBaHUs (HaijioB

B JJ0JITOBpeMeHHOM nmamMsTH. [11a0moHbI
JUTSI OTIMCAHUS TPy (aitios.

Pa6orats ¢ rpaduueckum unrepdericom
onepanronHoit cuctemsl (OC),
CTaHJAPTHBIMH U CITY>KEOHBIMU
MPUIOKEHUSIMU, (pailioBbIMU
MEHEKEPaAMH.

COOTHOCUTD BUJIBI TUTICH3U

Ha UCIOJIb30BaHKE MPOTPAMMHOTO
obOecrieueHus U MOPSI0K ero
MCIIOJIb30BaHMS U PaCIPOCTPAHEHUS.
[TpuBOIUTH IPUMEPHI MPONPUETAPHOTO
1 CBOOOTHOTO TIPOTrPAMMHOTO
o0OecrnieueHus1, MpeAHa3HAYEHHOTO

JUTS pEIIeHUsT OTHAX M TEX )K€ 3a7ad.
Ha3zpiBaTh OCHOBHBIE TIPABOHAPYIIICHNUS,
MMEIOIINE MECTO B 00J1acTH
WCIIOJIE30BaHUS MPOTPAMMHOTO
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3akoHO1aTeNbCTBO Poccuiickon
®enepanuu B 00J1aCTH IPOrPaMMHOTO
oOecrnieuenus. JlueHzupoBanue
IPOrpaMMHOT0 O0ECTICUCHUS U
udpoBbIx pecypcos. [Iponpuerapnoe u
CBOOOJ/IHOE MPOTrpaMMHOE 00eCTICUCHHE.
Kommepueckoe n HekoMMepueckoe
WCII0JIb30BaHUE TTPOTPAMMHOTO
obecrnieueHus1 U IUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIUBaeMas
3aKOHOJIaTeILCTBOM Poccuiickon
deneparuu 3a HEIPABOMEPHOE
UCIOJIb30BaHUE MPOrPAMMHOIO
oOecrieueHus U UGPOBBIX PECYPCOB

oOecIIeueHHsI, 1 OTBETCTBEHHOCTh
3a HUX, PEAYCMOTPEHHYIO
3aKOHOJ1aTeILCTBOM P®.
IMpakmuueckue paéomot*:

1. Uncmannayus u oeuncmanisayus
npocpamm

1.3.

KOMHI)IOTCpHLIe CCTHU

[TpuHIUTIBI TOCTPOEHUS U amnnapaTHbIe
KOMITOHEHThI KOMITBIOTEPHBIX CETEH.
CeteBbie npoTokoibl. CeTs HTEpHET.
Anpecarnus B cetu MHTEpHET.
[Tporokomnst creka TCP/IP.

Cucrema TOMEHHBIX UMEH.
Paznenenue IP-cetn Ha nmoaceTn

C MOMOIIbIO Macok noacetel. CeteBoe
agMuHucTpupoBanue. [lonyuenue
JAHHBIX O CETEBBIX HACTPOUKAX
KoMibioTepa. [IpoBepka Hanmuuus CBS3U

[1osICHATh NPUHIUIIBI IOCTPOEHUS
KOMITBIOTEPHBIX CETEM.

BrisiBnsaTh oO1iiee u pa3nuyus

B OpraHH3allly JJOKAJIbHBIX U
rJ100aJIbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOAUTH PUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHubiMu
GYHKIUSAMMU.

Hcnonp30BaTh MacKu NOACETEN
ns pazouenus |P-cetn Ha monceTw.
[IpuMeHATH TPOrpaMMHOE

YMpemnaraemplii B nporpamMme o HHEPOPMATUKE NEPEYEHD TPAKTHIECKUX PAbOT SBISETCA PEKOMEHIATENBHBIM, YIMTENb JEAET BHIOOP MPOBEIEHHUS MPAKTHIECKHX PAOOT.
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¢ y3noMm cetu. OnpeesieHne MapiipyTa
JIBUKEHUS TTAKETOB.

Bunabl nestensHoCcTH B cetn MIHTEpHET.
Cepsucel HTEpHETA.
I'eonHpOpMaITMOHHBIE CHCTEMBI.
["eonmokaImoOHHBIC CEPBUCH PEATHEHOTO
BpEMEHU (HampuMep, JIOKAIUs
MOOWMJIbHBIX TEIE(POHOB, ONPEICICHUE
3arpy’KEHHOCTH aBTOMAarucTpaiei),
WHTCPHET-TOPTOBJIS, OPOHUPOBAHUE
OMJIETOB Y TOCTUHHIIL.
I'ocymapcTBeHHBIE DIICKTPOHHBIC
cepBUCHI U yciayru. ColpanbHbIe CETH —
opraHu3alus KoJJIEKTUBHOTO
B3aMMO/JICUCTBHS 1 OOMEHa JaHHBIMHU.
CeteBoil ATHKET: IPaBUIIA TOBEACHUS

B kubepnpoctpanctse. [Ipobiaema
MOJJTUHHOCTH MOJTy4YEeHHON
uHpopmaru. OTKPHITHIE
o0Opa3oBaTeIbHbIE PECYPCHI

oOecrieueHue 1715l IpOBEPKU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomut:

1. Cemesoe aomunucmpuposanue

1.4

Nudopmarnmonnas
0e30macHOCTb

TexHOreHHbIE U SKOHOMUYECKHE
yIPO3bI, CBSI3aHHBIE C UCTIOJIB30BAHUEM
UH(OPMAITMOHHO-KOMM YHUKAIIMOHHBIX
TexHOoJoTui. OOIIHe MPOOIEMBI 3aIIUTHI
uH(bopMa 1 HHPOPMAITMOHHOU
6e3omacHocTr. CpeacTBa 3alIUThI
uH(GOpPMAIH B KOMITBIOTEpAX,

XapakTepu3oBaTh CYIUIHOCTb MIOHATHN
«uH(pOopMaImoHHast 0€30MaCHOCThY,
«3amuTa uHpopmMaIum.
®opMyaupOBaTh OCHOBHBIE MTPABUIIA
MH(pOpMaIIMOHHOM 0€30MaCcHOCTH.
AHanmU3upoBaTh 3aKOHOIATEIIbHYIO
0a3y, Kacaruyrocs: HHPOpMaIMOHHON
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KOMITBIOTEPHBIX CETAX
Y aBTOMATU3UPOBAHHBIX
WH(OPMAIIMOHHBIX CHCTEMaX.
[IpaBoBoe obecnieyeHue
UH(GOPMAIIMOHHON O€30IaCHOCTH.
DnexmpouHas yuhposas nooOnuchy,
cepmuuyuposantvle cammaol U
O0OKYMEeHMblL.

[IpenoTrBpamienune
HECaHKIIMOHUPOBAHHOTO JOCTYyIa

K JIMYHOUM KOH(DUACHIIMATBEHON
uHGbOpMaIH, XpaHIIeHCs

Ha MEePCOHAIIBHOM KOMIIBIOTEpE,
MOOWJIBHBIX YCTPONCTBAX.
BpenonocHoe nporpammHoe
obecrnieyeHue u crocoObl OOPHOBI C HUM.
AHTUBHUPYCHBIE IPOTPAMMBI.
Opranuzainus JMYHOTO apXUBa
uHpopmaryn. PezepBHOe KOMMpOBaHUE.
[TaposibHas 3amura apxuvBa.
MudpoBanue ganabIX. CUMMETPUYHBIC
¥ HECUMMETPHUYHBIE T PHI.

[udpsr mpocToii 3aMeHBI.

Mudp Lezaps. Hudp Buxenepa.
Anroputm mmdpoBanus RSA.
Cmeeanoepaghus

0€e30I1acHOCTH.

[TprMeHsTh CpencTBa 3alUThI
uH(popmalm: OpaHaMay3phl,
AHTUBUPYCHBIE IPOrPAMMBI,
NapOJINPOBAHKE U ApXUBUPOBAHUE,
g poBaHue.

IIpenorBpamarh
HECAaHKIIMOHUPOBAHHBIN JOCTYM
K JTUYHOU KOH(DUIeHIHATIbHON
uH(pOopMaIK, XpaHsieics

Ha NEPCOHAIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPONCTBAX.
Ilpakmuueckue padomui:

1. Aumueupycrvie npocpammai.
2. lllugpposarnue oannwvix

Uroro no pazneny

24
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Pa3nen 2. TeopeTnueckue 0CHOBbI MHPOPMATHKHU

2.1

IIpencrasnenue
uH(popMauu
B KOMIIBIOTEPE

19

Nudopmariusi, naHHbIC U 3HAHUS.
Nudopmanmonnsie mpouecchl

B IIPUPOJI€, TEXHUKE U OOILECTBE.
HenpepbiBHBIE U TUCKPETHBIC
BEJIMYUHBI ¥ cUrHaJIbl. HeoOxoaumocTh
JUCKpeTU3aluu nHGOpMaIuu,
peHA3HAYCHHOM JIJIsl XpaHEHUs,
nepenayu u o0paboTKH B LIUPPOBBIX
CHUCTEMaX.

JIBOM4HOE KOIHUpPOBAHMUE.
PaBHOMEpHBIC 1 HEpABHOMEPHBIE KOJIbI.
JlekoupoBaHue COOOIICHUH,
3alIMCaHHBIX C TIOMOILBIO
HEpPaBHOMEPHBIX KOJIOB. YcnoBue DaHo.
[TocTpoeHune 0JTHO3HAYHO
JNEKOJIUPYEMBIX KOJIOB C IOMOIIBIO
nepesa. I pagh An.A. Maprxosa. Enuaunpi
U3MEpEHUs KOJTUYeCTBa HH(POPMAIIUH.
AndaBUTHBIN TOIXO]T K OIICHKE
KOJIM4YeCTBa UH(OpPMAITUH.

Cuctemsl cuucienus. Pa3sépuyras
3aMuCh MENbIX U APOOHBIX YUCET

B MTO3UIIMOHHOM CHCTEME CUUCIICHUSI.
CBoiicTBa MO3UIIMOHHOM 3aMMCH YUCIA!
KOJIMYECTBO (P B 3aMMHUCH, TPU3HAK
JE€IUMOCTH YKCIIa HA OCHOBAaHHE

ITosICHATH CYIIHOCTD MOHATUN
«uHbOpMAIUY, «TAHHBICY, «3HAHUS.
Pemats 3amaun Ha u3MepeHue
uH(pOpMaIK, 3aKITI0YEHHON B TEKCTE,
C MO3UIMH ali(haBUTHOTO MOAX0AA

(B MpeanoyioxKeHUH O paBHOM
BEPOSATHOCTH NOSIBJIEHUSI CHMBOJIOB

B TEKCTE).

[TosicHsATH HEOOXOIUMOCTH M CYIIHOCTD
JTUCKPETU3ALNY TTPU XPaHECHUH,
nepeaadye u o0paboTKe TaHHBIX

C IOMOLIBIO KOMITBIOTEPOB.
[IpuBOAUTH NTPUMEPBI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJ0B. KonuposaTh
U JICKOJAUPOBATH COOOIICHUS

C UCITOJIb30BaHUEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Crtpoutb npe@uKCHbBIE KOJBI.
KnaccudunmpoBaTs cucTeMbl
CUMCIICHUS.

BBINOJIHATE CpaBHEHKE YUCET,
3alIMCAHHBIX B JBOUYHOM,
BOCBMEPUYHOU Y MIECTHAAATEPUYHON
CHUCTEMAX CUUCIICHUS.

OCyIecTBIATh EPEBOJT YUCEN MEKIY
JIBONYHOM, BOCBMEPUYHOMN
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CHUCTEMBbI CUUCTICHUS. AJITOPUTM
nepeBoa 1eaoro urcia u3 P-udaHoit
CHUCTEMBbI CUUCIICHUS B ICCATUYHYIO.
AJNTOpPUTM TepeBoJia KOHEUHOU P-uuHOi
Ipo0u B AECATUYHYIO. AJITOPUTM
MepeBo/ia LEJIOTO YKCIIa U3 IECATUYHON
CHUCTEMBbI CUUCIIeHUs B P-uuHy10.
IlepeBoa KOHEUHOU NeCATUYHON IpoOu
B P-uunyto. JIBonyHasi, BOCbMepU4Has
U IIECTHAIIATePUIHAS CUCTEMBI
CUYMCJICHUS, CBSI3b MEXKITY HUMH.
ApudmeTrndeckue onepamuu

B ITO3ULIMOHHBIX CUCTEMAX CUUCIICHUSI.
Tpouunas ypaenogeuiennas cucmema
cuucaenus. Jlgouuno-oecamuynas
cucmema CYuUcileHus.

Konuposanue tekctoB. KonupoBka
ASCII. OnHoGalTHBIE KOJIUPOBKH.
Crangapt UNICODE.

Koauposka UTF-8. Onpenenenue
UH(OPMAIIMOHHOTO 00BEMA TEKCTOBBIX
COOOILIEHUH.

Konuposanue nzobpaxennii. OnieHka
uH(GOPMAIIMOHHOTO 00bEMa
rpaduUecKuX JaHHBIX NP 3aJaHHBIX
paspenieHuu U TTyOrnHe KOJUPOBAHUS
upeta. [[BeToBble Moaenu. BekTopHoe

Y II€CTHAUATEPUYHON CUCTEMaMu
CUMCIICHUS.

BBITIOTHATE ClTOKEHUE U BHIYUTAHUE
quCeJl, 3aUCAaHHBIX B JIBOUYHOM,
BOCbMEPUYHOU U IECTHAALATEPUYHON
CUCTeMaXxX CUUCIICHHUS.

Ocy1ecTBasATh KOAUPOBAHHUE TEKCTOBOM
uH(pOpMAaIK C TOMOUIBIO
KOJAMPOBOYHBIX TAOJIHII.

Omnpenensate HGOPMAIIUOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUHN B Pa3HbIX
KOJUPOBKAX.

BbruncnsaTh pa3mep IBETOBOW MAUTPHI
10 3HAYEHHUIO OUTOBOI ITyOMHBI 1IBETA.
Omnpenensite pa3Mepsl rpapuIecKux
(baiiI0B MpU U3BECTHBIX Pa3pPEIICHUN U
riyOMHE KOJMPOBAHUS I[BETA.
Brerancnsate nHGOpMaIMOHHBIN 00bEM
1 POBOIA 3BYKO3AIMKUCH 110 YaCTOTE
JTUCKPETU3alUU, TITyOUHE KOAUPOBAHUS
Y BPEMEHH 3aIHCH.

Ilpakmuueckue padomut:

1. Juckpemuszayus epaguueckoil
ungopmayuu.

2. Huckpemusayus 36yKo60ii
ungopmayuu
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KoaupoBaHue. PopMathl rpaPUUecKux
¢aiinos. Tpéxmepnas rpaduxka.
®pakranbHas rpaduka.

Konnposanue 3Byka. OneHnka
UH(OPMAILIMOHHOTO 00BEMA 3BYKOBBIX
JTaHHBIX TIPH 3a/IaHHBIX 9aCTOTE
JUCKPETU3ALUU U Pa3psIHOCTH
KOJMPOBAHHUS

2.2

OcHoBBI aJIreOpbI
JIOTUKH

14

Anrebpa noruku. [Tonsitue
BbICKa3bIBaHMs. BhICKa3bIBaTEIbHBIC
dbopmel (mpeaukaThl). KBaHTOPHI
CYIIIECTBOBAHUS U BCEOOITHOCTH.
Jlornueckue oneparuu. TabmuIbl
UCTUHHOCTH. JIOTMYeCcKre BhIpaXKEHUS.
Jloruueckue TOX/1eCTBA.
Jloka3aTeabCTBO JJOTUYECKUX TOXKIECTB
C TIOMOIIBIO TAOJIHUI] UICTUHHOCTH.
Jloruveckue ornepaiuu 1 oneparuu
HaJl MHO>KECTBAMH.

3aKoHbBI aNreOphl JTOTUKH.
DKBUBaJICHTHBIE MPEOOPa30BAHUS
JIOTUYECKUX BbIpaKeHUU. Jlornueckue
YpaBHEHHUS U CUCTEMBI YPaBHEHUH.
Jlornveckue (QyHKIMH. 3aBUCHUMOCTD
KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GYHKIUH OT KOJTMYECTBA apTyMEHTOB.
[lonHbIE CHUCTEMBI TOTHUECKUX

[TpuBOIUTH IPUMEPHI SJICMEHTAPHBIX

Y COCTAaBHBIX BbICKA3bIBAHHI.
PaznnyaTh BhICKa3bIBAHUS U TTPEIUKATHI.
YcTaHaBIMBaTh CBSI3b MEXKY alreOpoit
JIOTUKH U TEOpUE MHOMKECTB.
Bbranciars 3Ha4eHUs JIOTHYECKUX
BBIPAYKEHUI C JIOTUYECKUMU
oTepanusMi KOHbIOHKIINH,
JTU3BIOHKIIUW, THBEPCUH, UMILTUKALIUH,
HKBUBAJICHIIUH.

[TpoBoauTH aHANKU3 TaOIUI] HCTUHHOCTH.
Ctpoutb TaOIMUIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.
Ocy1iecTBIsATh SKBUBAJICHTHBIC
npeoOpa3oBaHUs JTOTHISCKUX
BBIPKEHU C UCTIOJIH30BAHUEM 3aKOHOB
anreOpbl JIOTUKH.

Ocy1ecTBIsATh MOCTPOCHUE
JIOTUYECKOTO BBIPAKEHUS C TAHHOU
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GyHKIUH.

Kanonnueckue Gpopmbl TOrHUECKUX
BbIpakeHU. COBEPILICHHBIE
NU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ANTOPUTMBI UX
MOCTPOEHHUS MO Ta0JIUIIE UCTUHHOCTH.
Jlornueckue 371€MEHTBI B COCTAaBE
koMmnblorepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxem Ha JIOTHYECKUX
3JIEMEHTAX 10 3aJaHHOMY JIOTUYECKOMY
BBIPAXKEHUIO. 3aIlHUCh JIOTUYECKOTO
BBIPAKEHUA 110 JIOTUYECKOU CXEME.
Muxpocxemol u mexnono2us ux
npou3ze00Ccmea

Ta0JIMLIe HICTUHHOCTHU U €0
YIPOLLIECHHUE.

Pewate IpocThIe JTOTUYECKUE
YPaBHEHUS U CUCTEMbI YPABHEHUM.
XapakTepu3oBaTh JOTUUYECKUE
DJIEMEHTBI KOMIIBIOTEDA.

IlosicHATH yCTPOKCTBO CyMMaropa

U TpUITEpA.

3anuchIBaTh JOTUYECKOE BBIPAKEHUE
I10 JIOTUYECKOM CXEME.

CTpouTh CXEMBI Ha JTOTUYECKUX
AJIEMEHTAX M0 33aJaHHOMY JIOTUYECKOMY
BBIPAXKCHUIO.

Ilpakmuueckue padomut:

1. Ilocmpoenue u ananuz maodauy
UCIMUHHOCIU 8 MAOIUYHOM NPOYeccope

2.3

Komnrsrotepnas
apupMeTHKa

[IpencraBneHue NEAbIX YUCEN B HaMSITH
KoMIlbloTepa. OrpaHU4eHHOCTD
JMana3oHa Yuces Npyu OrpaHUYCHUN
KoJInuecTBa pa3psanoB. [lepenonHenue
pa3psAaHON CeTKHU. be33HaKoBbIE U
3HAKOBBIC JaHHbIC. 3HAKOBBIN OWT.
JIBOWYHBINA TOTIOJHUTEIILHBIN KO
OTPHULIATEIIBbHBIX YUCEIL.

[ToOuTOBEIE TOTUYECKUE OTICPAIIUH.
Jlornveckuii, apupMeTHIECKUN U
nukimaeckuii casury. [lIndposanue

[Tony4aTe BHYTpEHHEE IPEACTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YHUCEI

B [TIAMSITH KOMIIBIOTEPA; ONIPEACIIATD
10 BHYTPEHHEMY KOJly 3HAYEHUE YUCIIA.
XapakTepu3oBaTh 0€33HAKOBHIE U
3HAKOBBIE JIaHHBIE.

[1osICHATH NOPSIAOK BBINOJHEHUS
apuPMETHIECKUX OTIEPAITHIA C TIETBIMH
Y BEIIECTBEHHBIMH YUCIAMHU

B IIPOLIECCOPE.

[IpuMeHSITh TOOUTOBBIE JIOTHUECKUE
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C IOMOIIbIO TOOUTOBOM Onepanuu
«uckmoyaromee MIIN».

[IpencraBieHne BEMIECTBEHHBIX YHACEIT

B [IaMATU KOMIIbIOTEpA. 3HAYaIas 4acTh
Y TIOPSIAOK YKcia. J(uana3oH 3HaueHU
BellecTBEHHbIX yucen. [Ipodiaemsl
XpaHEHUS BEIIECTBEHHBIX YHUCEIL,
CBSI3aHHBIE C OTPAHUYEHUEM KOJINYECTBA
pa3psnoB. BeinosHeHue onepanuit

C BELIECTBEHHBIMU YHCIIAMH,
HAKOIUICHHE OIIMOOK MPHU BHIUUCICHUSIX

orepanuu.
XapakTepu30BaTh NPE/ICTABICHUE

U XpaHECHHE B IaMATH KOMIIbIOTEPA
BEILIECTBEHHBIX YUCET.

[TosicHATh MPUYUHBI HAKOTUICHUS
OIMUOOK MPU BBIYUCICHUIX

C BEIIECTBEHHBIMH YHCIIAMHU.
Ilpakmuueckue padomul:

1. M3yuenue nopazpsaonoco MawuurHo20
npeocmaeienusi Yewvlx U 6euyeCmeeHHbIX
yucen

Hroro no pazgeny

40

Paznen 3. AropurMbl M IPOrpaMMHUPOBAHUE

3.1

Bsenenue
B IIPOTPaMMUPOBAHUE

16

Ornpenenenne BO3MOKHBIX PE3YyJIbTaTOB
paboThI MPOCTEHIINX aTTOPUTMOB
yIpaBJIEHUS UCTIOTHUTEISIMU U
BBIYMCIIMTEIbHBIX aJTOPUTMOB.
Ornpenenenue NCXOIHbIX JaHHBIX,

IIPU KOTOPBIX AITOPUTM MOKET J1aTh
TpeOyeMblIil pe3yJIbTar.

Dtanbl penieHus 3a1a4 Ha KOMIBIOTEPE.
HNHCcTpyMeEHTaNIBHBIE CPEACTBA:
TPaHCHATOpP, OTIAAUHK,
npodumupoBmmK. KoMmmusus

Y MHTEpIpeTanus MporpaMm.
BupTtyanbHble MalliuHBbI.
HNuTterpupoBanHas cpefa pa3padoTKu.

BrisicHATH pe3ynbTaT paboThl
ITOPUTMA JIJIS1 UCTIOJTHUTEJIS

IpY 3aJaHHBIX UCXOAHBIX JaHHBIX,
OTIPEIENISITh BO3MOKHBIE UCXOHBIC
JTAHHBIE JUIsl U3BECTHOTO pe3yibTaTa.
[TpuBOIUTH IPUMEPHI ATTOPUTMOB,
CoJIeprKallluX MOCIeI0BaTeNbHEIE,
BETBSIIUECS U IUKINYECKUE CTPYKTYPBHI.
AHaNU3UpOBaTh HIUKINYECKHE
aJITOPUTMBI 1JISI UCIIOJTHUTEIIA.
BbiensiTe Tamnsl peleHus 3aaaun
Ha KOMIIBIOTEpE.

[1osICHATB CYIIIHOCTb BBIJIETIEHHBIX
ATaMoB.
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MeTtonbl OTIaAKU TPOrPAMM.
Hcnonb30BaHue TpacCUPOBOYHBIX
tabsuui. OTiaaa0YHbIA BHIBOJ.
[lomaroBoe BBIMIOJHEHUE MTPOTPAMMBI.
Touku ocra”osa. [IpocMoTp 3HaUueHUN
epeMEHHBIX.

S3b1k mporpammupoBanus (Python,
Java, C++, C#). Tumbl 1aHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHBIE,
CUMBOJIbHBIE, JIOTHYEeCKUE. BeTBienus.

CioKHBIC YCJIOBMU. HI/IKJ'IBI C YCIIOBHEM.

[ukJIBI IO IEPEMEHHOM.
B3anmo3aMeHs1eMOCTb pa3InyHbIX
BUJIOB IIMKJIOB. MIHBapuaHT HuKIIA.
CocraBiieH€e LIMKJIA C UCTIOJIb30BaHUEM
3apaHee ONpeeIEHHOr0 NMHBAPUAHTA
LUKIIA.

JIOKyMEHTHpOBaHHE MTPOrPaAMM.
Hcnonp3oBaHrE KOMMEHTAPHUEB.
IToaroroBka onvcaHus MPorpaMmbl

Y MHCTPYKIUUHU JIJIS1 IOJIb30BATEIA.
AnropuT™Mbl 00pabOTKH HATYPaTbHBIX
YHUCeJl, 3aMCaHHBIX B MO3ULMOHHBIX
CHUCTEMAaX CUUCJIEHUSA: pa30ueHue
3alUCH YUCa Ha OT/eNIbHbIE HU]PBI,
HAXOXKJICHHE CYMMBbI U TPOU3BE/ICHHUS
¢ p, HAX0XKICHNE MaKCUMATbHON

OTnaxuBaTh MPOTPAMMBI C TIOMOIIIHIO
TPACCUPOBOYHBIX TAOIUIL

U C HCIIOJIb30BAaHNEM BO3MOXKHOCTEH
OTJIa9UKa CPEAbl IPOTPAMMHUPOBAHHS.
CocTaBiATh TOKYMEHTALMIO

Ha TIPOTPaMMYy.

PaspabaTeiBaTh U peaii30BHIBATH

Ha S3BIKE MTPOTrPaAaMMHUPOBAHUS
JITOPUTMBI 00PaOOTKH IETBIX YUCET,
B TOM YHCJIC IEPEOOPHBIC aJITOPUTMBI.
PaspabaTeiBaTh MpOTrpaMMbl

JUTs1 00paOOTKHM TaHHBIX, XPAHAIIUXCS
B TEKCTOBBIX (paitnax.

Ilpakmuueckue pabomut:

1. Bvioenenue u oopabomxa yugp
Yeno2o YUcia 8 paziuiHbIX CUcmemax
CUUCTIEHUSL C UCNOIb308AHUEM ONePayull
YeNouUCTIeHHOU apUdMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OAHHBIX, XPAHAUWUXCS

6 Qaiinax

33



denepanpHas padouas nporpamma | Mupopmaruka. 10-11 kmaccel (yriyOnEHHBIA YpOBEHB)

(MUHUMAIILHOW) TTUDPHI.
HaxosxaeHue Bcex MpoCThIX YUCen

B 33J]aHHOM JuanasoHe. [Ipeacrasienue
YKclia B BUJIe HA0Opa MPOCThIX
COMHOXKUTENEH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTETICHbD.

O6paboTka JaHHBIX, XPAHSAIIUXCS

B (aiinax. TekcTOBbIE U JBOUYHbBIE
daiinbl. @aitioBbie TEpEeMEHHbIE
(daiinoBsie ykazatenn). UreHue

u3 (aitna. 3anuce B aiin

3.2

BcrniomorarenbHbIie
AJITOPUTMBI

Pa36uenue 3a1aun Ha O/A3a1a4H.
[Moanporpammel (poeAypsl U
dbynknun). Pekypcus. PexypcuBHbie
00BeKTHI ((hpakTansl). PekypcuBHble
IpOLEaypPhl U PYHKIUH.
Hcnonp3oBaHue cTeka i1l OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue cTangapTHOU
OMOJIMOTEKH S3bIKa IPOrPAMMUPOBAHHS.
[MTogxnrouenue OMOIUOTEK
MOAITPOTPAMM CTOPOHHUX
npousBoauTened. MoayapHbIA PUHIUIIT
MIOCTPOEHUS IPOTPAMM

Pa36uBath 3a1auy Ha moa3agaqm.
OdopMIIATh JTOTUYECKU LIETTOCTHBIE
WM TIOBTOPSItOIIMECS (hparMeHThl
POrpaMMbI B BUJI€ MOAIPOTPAMM.
[TosiIcHATH CYHITHOCTH PEKYPCUBHOTO
aJIrOpUTMA.

HaxoauTe pekypcuBHbBIE OOBEKTHI

B OKPY>KaloIlleM MHpE.

Omnpenensite pe3yabTar paboThI
MPOCTOr0 PEKYPCUBHOTO AJITOPUTMA.
Hcrnonp30BaTh CTaHAPTHBIE
OMOTMOTEKHU TOMPOTPaMM SI3bIKa
MIPOrpaMMHPOBAHUS, OMOITNOTEKH
CTOPOHHUX MPOU3BOJAUTEIEH.
[IprMeHATs MOAYJIBHBIN TPUHIIUIT
pH pa3pabOTKe Iporpamm.
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Ilpakxmuueckue pabomut:

1. Ucnonvzoeanue noonpocpamm
CMaHOapmHuou 6UOIUOMEKU A3bIKA
NPOCPAMMUPOBAHUS.

2. Pazpabomka noonpozpamm.

3. Pexypcuenvie noonpocpammei.

4. MooynbHblil npuHyun noCmMpoeHusl
npocpamm

3.3

YucneHHbIe MCTOAbI

YucaeHHusle MeToAbl. TOUHOE U
NpUOIMKEHHOE pelIeHUs 3a1a4u.
UucneHHbIe METObI PEIICHUS
ypaBHEHUI: METO1 iepedopa, MeTo
OJIOBUHHOTO Jiesienus. [Ipubamxénnoe
BBIYKCJIEHUE JIJTMH KPUBBIX.
Brruncnenue miomniaaei puryp ¢
ITOMOIIBIO YUCJICHHBIX METOJIOB (METOI
MPSIMOYTOJIBHUKOB, METOJ TPaeLHii).
ITouck makcuMyMa (MUHUMYyMA)
(GYHKIMM OJTHON TTEpEMEHHOM METOIOM
IMOJIOBUHHOT'O JCICHUS

[TosICHATH IPUHITUIIBI pAOOTHI
YHCJICHHBIX METOOB, Pa3HUILY
MEXY TOYHBIM U MPUOJIMKEHHBIM
PCIICHUSIMU BBIYMCITUTCIIBHBIX
3ajay.

Pa3pabaTeiBaTh 1 OTIIAXKUBATH
MPOrPaMMBbl, peaTU3YIOIINE
YHCIIEHHBIE METO/IbI pELICHUS
ypaBHEHUM, MPUOTHNKEHHOE
BBIUHCIICHUE JUTMH KPUBBIX

U TuIomiaaeu Guryp, moucKk MakcuMmyma
(MuHUMYMA) (QYHKITUHA OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue padomut:

1. Yucnennoe pewerue ypagnenuii.
2. Ilpubnuscénnoe sviuucienue OnuH
Kpuswix u niowjadeu guzyp.

3. Ilouck maxcumyma (Munumyma)

dynryuu
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3.4 | Anroputmbl 00paboTKH S) O06paboTKa CUMBOJIBHBIX JAaHHBIX. Hcnonb30BaTh BCTPOEHHBIE PYHKIIUU
CHUMBOJIbHBIX JIaHHBIX Berpoennsie GpyHKINU sA3bIKA sSI3bIKA MIPOTPaMMUPOBAHUS

IPOrpaMMHUPOBaHUS ISl 00pabOTKU JUTs1 0OpabOTKH CUMBOJIBHBIX CTPOK.

CUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabaTbiBaTh 1 OTJIAXKUBAThH

00pabOTKN CUMBOJIBHBIX CTPOK: IIPOrPaMMBl, PEATTU3YIOIINE TUIIOBbIE

MOJICYET KOJTMYECTBA MOSBICHUIH aJITOPUTMBI 00PaOOTKH CUMBOJIBHBIX

CHUMBOJIa B CTPOKE, pa30MEHHE CTPOKH JTAaHHBIX HA BEIOPAHHOM SI3BIKE

Ha CIJIOBA 1O MPOOETHFHBIM CUMBOJIAM, IPOrpaMMHUPOBAHUSI.

TIOWCK MOICTPOKH BHYTPH JaHHOU [TpeobpazoBbIBaTH YKCTA

CTPOKH, 3aMEHa HalICHHOW MOJICTPOKHA | B CUMBOJIBHYIO CTPOKY M 0OpaTHO.

Ha JIpYTyIo CTpoKy. I 'eHepamms Bcex Ilpakmuueckue pabomut:

CJIOB B HEKOTOPOM ajihaBuTe, 1. Ilocumeonvras obpabomka cmpokx.

YIOBJIETBOPSIONIUX 3aJaHHBIM 2. Obpabomka cmpok

orpannyeHusiM. [IpeobpazoBanue uyucia | ¢ ucnoiv3osanuem GyHKyui

B CUMBOJIBHYIO CTPOKY U 0OpaTHO cmanoapmuou OubIUOMeKU A3bIKa
NPOSPAMMUPOBAHUS.
3. I'enepayus ecex cnos,
Y0081eMBOPAIOUSUX 3AOAHHOMY
YCA08UI0

3.5 | AnroputmbI 00pabOTKH 10 MaccuBsbl ¥ TIOCIIEIOBATEIILHOCTH [IpuBOIUTH IPUMEPHI OJTHOMEPHBIX

MaCCHBOB

yrcen. Beranciaenne 0000mEHHBIX
XapaKTEPUCTHUK IJIEMEHTOB MacCHBa
WJIA YUCJIOBOM IOCJIEI0BATEILHOCTH
(CyMMBbI, IPOU3BEAEHUS, CPETHETO
apu(hMETHIECCKOTO, MUHIMAJILHOTO
1 MaKCHMAaJbHOT'O DJIEMEHTOB,
KOJIMYECTBA DJICMEHTOB,

Y IBYMEPHBIX MAaCCUBOB.

[TIpuBOIUTE IPUMEPHI 3a4a4

13 OBCEIHEBHOM KU3HH,
MpeAnoararux UCH0JIb30BaHUE
MaCCHBOB.

PazpabatbiBaTh 1 OTJIaKHUBATh
MPOrpaMMBbl, PEATU3YIOIIHUE TUTIOBBIC

36



denepanpHas padouas nporpamma | Mupopmaruka. 10-11 kmaccel (yriyOnEHHBIA YpOBEHB)

yIOBJIETBOPSIIOMINX 3aJaHHOMY
ycJioBHI0). JINHEHHBIN MTOUCK
3aJJaHHOTO 3HAYCHHS B MACCHUBE.
CopTupoBKa OTHOMEPHOTO MaCCHBA.
ITpocThie METOIBI COPTUPOBKHU
(MeToj my3bIpbKa, METO] BEIOODA,
COPTUPOBKA BCTABKaMH).
CopTHUpoBKa CIUSHUEM.

bricTpas copTupoBKa MaccuBa
(anroput™m QuickSort).

JIBOMYHBIN TTOMCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHbIE MaCCHUBBI (MATPHUIIBI).
Anroputmbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3alI0JTHEHHE JBYMEPHOIO
YHICJIIOBOTO MACCHBA IO 33/IaHHBIM
IpaBUJIaM, MIOUCK dJIEMEHTA

B JIBYMEPHOM MAacCHBE,
BBIYMCIICHUE MaKCUMyMa (MUHUMYMa)

U CYyMMBI DJIEMCHTOB JIBYMEPHOTO
MacCHBa, IIEPECTaHOBKA CTPOK

Y CTOJIOIIOB JIBYMEPHOT'O MacCHBa.
Paspabomka npoepamm ons pewenus
NpOCMbIX 3a0a4 AHAIU3A OAHHBIX
(ouucmra oannvix, Knaccuguxayus,
AHANIU3 OMKIOHEHU)

aIrOpUTMbI 00pPaOOTKU OJTHOMEPHBIX
U IBYMEPHBIX MAaCCUBOB, Ha BHIOPAHHOM
SI3BIKE TIPOTPAMMHPOBAHUS.
Pazpabamwvieamv npoecpammeol

0J151 peuteHus N(POCMbIX 3A0a4 AHAIU3A
OaHHbIX.

Ilpakmuueckue pabomut:

1. 3anonnenue maccusa.

2. Bviuucnenue 0600wénnbix
Xapaxmepucmuk Maccusa (4Uciosotl
noC1e008amenbHOCmUL).

3. Iouck MunHumanbHo20
(MaKCuUManbHo20) 1eMeHma 8 YUci080M
maccuse.

4. Jluneiinwlil nOUCK 3A0AHHO2O
3HaueHus 8 Maccuae.

5. IIpocmuie memoowl copmuposKu
maccusa.

6. bvicmpas copmuposka maccusaa.

1. J[souunwlii nouck.

8. Obpabomka mampuy.

9. Ananusz oanHwvix

Uroro no pazneny

44
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Pa3nen 4. UndopmannoHHbie TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIN MPOIIECCOP. Pa3zpabaTsiBaTh CTPYKTYpY JOKYMEHTA.
JTOKYMEHTOB PenaxtupoBanue u popmatupoBaHue. Hcnonp30BaTh CpeicTBa aBTOMATH3AIIUN

[IpoBepka opdorpaduu u TpaMMaTUKU. | TIPH CO3TaHHUH JTOKYMEHTA.
CpencTBa moncka ¥ aBTO3aMEHBI [TpuMeHATh paBUiIa TUTUPOBAHUS
B TEKCTOBOM TIPOIIECCOPE. UCTOYHUKOB ¥ 0()OPMIICHHS
Hcnons30BaHUE CTUIICH. oubnrorpauIecKuX CCHIIOK.
CTpyKTypHUpOBaHHBIE TEKCTOBEIC [IpuHUMATh y4acTHe B KOJUIEKTHBHON
nokyMeHThl. CHOCKH, OTJIaBIICHUE. paboTe HaJ JOKYMEHTOM.
KonnextuBHas pabota ¢ JokyMeHTaMH. | BBIOTHATE HAOOp U MPOCTYIO BEPCTKY
HMHCTpyMEHTBI perieH3upOBaHNUs MaTEeMaTHYECKUX TEKCTOB.
B TEKCTOBBIX mporieccopax. O6maunsie | IIpakmuueckue padomut:
cepBuChL. Jlenosas nepenucka. Pepepar. | 1. Bépcmka dokymenmos
[TpaBuia MUTHPOBAHUS UICTOYHHKOB H C MAmMeMamu4eCKuMu Gopmynamu.
oopmieHHs: 6uOIHOrpaduIeCKuX 2. Mrhococmpanuunble OOKYMEHMbL.
cceutok. OdopmiieHne crnucka 3. Konnexmuenas paboma
autepatypbl. Cmanoapmoi ¢ 0OKyMeHmamu
oubauoepagpuueckux onucarui.
3HAKOMCTBO C KOMIIBIOTEPHOU BEPCTKOMN
TekcTa. TeXHHUECKHe CpeICTBA BBOJIA
TekcTa. Criennaiu3upoBaHHbIE CPECTBA
pPEIaKTUPOBAHUS MAaTEMATHIECKUX
TEKCTOB

4.2 | AHanu3 TaHHBIX 8 Amnanus nanueix. OCHOBHBIE 3a/1a4H [TpuBOIUTH IPUMEPHI 33]1a4 aHATTN3A

aHaJIM3a TIaHHBIX: POTHO3UPOBAHHE,
KJ1accu(pUKaIus, KIracTepu3alus,
aHaJIN3 OTKJIOHEHUIA.

JTaHHBIX.
[losicHsATH HA IpUMeEpax
MOCJIEIOBATENIBHOCTD PELICHUS 3a1a4

38



denepanpHas padouas nporpamma | Mupopmaruka. 10-11 kmaccel (yriyOnEHHBIA YpOBEHB)

[TocnenoBaTeTbHOCTH PELICHHS 33124
aHaIM3a JaHHBIX: COOP MEPBUYHBIX
JaHHBIX, OYMCTKA U OLIEHKA KauecTBa
JAHHBIX, BBIOODP W/UJIU TTOCTPOCHHE
MOJENH, MpeoOpa3oBaHUE TaHHBIX,
BU3YaIU3allksl JaHHBIX, HHTCPIPETAIIUS
pe3ynbpraToB. [IporpamMMHbIe cpeacTBa
Y UHTEPHET-CEPBUCHI JJIs1 00pabOTKH

¥l TIpe/ICTaBJICHUS JaHHBIX. bonbime
naHHble. MaiHHOe 00y4yeHue.
Humennexmyanonwiii ananusz OaHHbIX.
AHanu3 TaHHBIX C TOMOIIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CPETHETO apu(PMETHUECKOrO,
HauOOJBIIETr0 (HAUMEHBIIIEr0) 3HAYEHUS
nuana3zoHa. Berancnenue

K02 PUIIHEHTA KOPPEIAIUU IBYX PSJIOB
nauHbX. [locTpoeHune cTonduaThIX,
JMHENYaThIX U KPYTOBBIX TUATPAMM.
[TocTpoenue rpadgukoB GyHKIIHIA.
[Ton6op auHMM TpeHa, pelieHue 3a1a4
IPOTHO3UPOBAHUS.

HucneHHOe pelieHrue ypaBHEHUN

C MIOMOIIBIO TO00pa MmapameTpa.
OnTumMu3anms Kak MOMCK HAMTYUIIIeTo
pEIIeHNs B 3aJJaHHBIX YCIOBHUSX.
[leneBast GyHKINS, OTPAHUYCHUS.

aHaJu3a JAHHBIX.

Pewrate mpocThle 3aa4u aHAIA3a
JTAHHBIX C TIOMOIIIBIO AJIEKTPOHHBIX
Ta0IuII.

Hcrnons30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonp30BaTh cpeAcTBa AEII0OBOMU
rpaduKu I HATJISTHOTO
MpeACTaBICHUS IaHHBIX.

Pemate nmpocTeie pacyéTHbIE U
ONTHUMU3AIIMOHHBIC 33]]a4H C TIOMOIIIIO
AIIEKTPOHHBIX TAOIHII.

Ilpaxkmuueckue pabomot:

1. Auanu3z oannwvix ¢ nomowsbio
91eKMPOHHBIX Mabauy.

2. Haznaonoe npedocmasnenue
Dpe3yIbmamos Cmamucmudeckou
00pabomru OaHHLIX 8 8Ude OUACPAMM
cpeocmeamu pedaKxmopa 31eKmpoHHbIX
maobauy.

3. Iloo6op nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe peuienue ypasHeHull

C nOMOWbI0 N00OOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWBIO INeKMPOHHBIX MabIUY
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JlokanpHbIE U TTI00ATBHBI MUHUMYMBbI
neneBoi pyukiuu. Pemenue 3amau
OINTUMH3ALUH C ITOMOIILIO
AJIEKTPOHHBIX TAOIHIY

Uroro no pazneny 14
PesepBHOE Bpems 14
OBILEE KOJIMYECTBO 136

YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBaunue
Ne KomnnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
n/m 4acoB oOy4arommxcs

y4eOHOro npeameTa

Pa3nen 1. TeopeTruueckue ocH

OBbI HH(pOPMATHKH

1.1 | Uadpopmanus
¥ UH(QOpPMaALIMOHHbBIE
IPOLIECCHI

10

Teopernyeckre NOAXOAbI K OLIEHKE
KOJM4ecTBa HHGOPMAITUH.

3aKoH aJAUTUBHOCTU UH(POpMAIIIH.
®opmyna Xaptiu. Madopmanus u
BepossTHOCTh. Dopmyina lllenHoHa.
AJNTOPUTMBI CXKaTHS JJAHHBIX.

Anroputm RLE. Anroputm Xaddmana.

AnroputMm LZW. Aroputmsl coxaTus
JTAHHBIX

C IOTEPSIMU. Y MEHBIIICHUE TITYOUHBI
KoaupoBaHus 1nBeTa. OCHOBHBIE UCU
anroputMoB cxartus JPEG, MP3.
CxopocTh nepenadu JaHHbIX.
3aBHCUMOCTh BPEMEHH TIepeIauu

OT UH(POPMAITMOHHOTO 00BEMA TAHHBIX
U XapaKTEPUCTHK KaHaJla CBS3H.
[TpyurHBI BOBHUKHOBEHHS OIIHOOK
pu niepeaave TaHHbIX. Kossl,
MO3BOJISTIONIME OOHAPYKUBATH U
UCIIPABIIATH ONMTNOKH, BO3HUKAIOIIHE
IIpH Tieperade JaHHbIX. PaccTosHue
XammuHra. KogupoBanue

XapakTepu30BaTh pa3INUHbIC
TEOPETUYECKUE MOXO/IbI K OI[CHKE
KOJIM4ecTBa HHGOPMAIIUH.

OnuchIBaTh U3y4aeMbIe aJITOPUTMBI
CKaTHsl JaHHBIX, CPABHUBATH
PE3YIbTATHI UX PAOOTHI.

Pemate 3agaun Ha onpeeneHue
BPEMEHHM TIepeIauu TaHHBIX 10 KaHAITy
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMH.
[TosiCHATH MPUHITUTIEI OOHAPYKEHUS

Y UCIIPaBJICHUS OITUOOK IIPH Mepeiaye
JIAHHBIX C IIOMOIIBIO
MTOMEX0YCTOHYNBBIX KOJOB.

[TosicHsATH 3HAaYEHUE TOHATHUM
«CHUCTEMay, «IIOJCHCTEMA,
«CUCTEMHBIHN 2P hHEeKT»,
«YTIPABJICHUEY; 3HAUCHUE OOPAaTHOU
CBSI3U JIJISI JOCTHKEHUS 1IN
yIIpaBJICHUS.

Ilpakmuueckue padbomot:

1. Corcamue 0aHHBIX ¢ NOMOWBIO
aneopumma RLE.
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¢ nmoBTopeHueM 6utoB. Komabl
X3MMUHTA.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMozencTre. CuCTeMHBIN 3P DEKT.
VYrpasnenue kak HHQOPMAMOHHBIN
npoiecc. OO6paTHas CBSI3b

2. Corcamue OaHHbIX ¢ NOMOULBIO
aneopumma Xagppmana.
3. Corcamue OaHHbIX ¢ nomepsamu

(ancopummor JPEG, MP3).
4. [lomexoycmotiuusvle KOObl

1.2

MonenupoBanue

Mopaenu u mogenupoBanue. Llenb
MOJEIUPOBAHUS. AJIEKBATHOCTD
MOJIEJIN MOJICIIUPYEMOMY OOBEKTY WU
MPOIIeCCy, IIEJIM MOJICTUPOBAHUS.
dopmanuzanus MpUKIAIHBIX 3a70a4.
[IpencraBnenue pe3ynbTaToOB
MOJICTUPOBAHUS B BUJIE, YIOOHOM

JIJIs1 BOCIIPUSITHS YETIOBEKOM.
I'paduueckoe mpeacTaBiIeHUE JaHHBIX
(cxeMpbl, TaOauIIbl, TpauKn).

I'pads1. OcHoBHBIEC TOHATHS. Bunbl
rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTHU. Pelienue
ANTOPUTMUYECKUX 3a]1a4, CBA3aHHBIX
¢ aHanmmu3oM rpadoB (IOCTpOCHUE
ONTUMAJIBHOTO IYTH MEXY
BepIIMHAMHU Tpada, onpeneneHne
KOJIMYECTBA PA3JIMUHBIX TyTEH MEXKIY
BEpPUIMHAMH OPUEHTUPOBAHHOTO
aIMKJIMYECKOTOo Tpada).

JepeBbsi. bunapnoe gepeBo. JlepeBps

OnpenensaTs TOHITHS «MOJICIIbY,
«MOJICTTUPOBAHUEY.
Knaccudunnposats Mmoaenu

110 33/TAHHOMY OCHOBAHHIO.
OnpenensaTs 1eJIb MOICTUPOBAHUS

B KOHKPETHOM CJIydJae.

[TprMEHSTH AITOPUTMBI HAXO0XKICHHSI
KpaT4allliuX myTed Mexay BepIInHAMU
OpPUEHTUPOBAHHOTO rpada.
[TpyMeHSTh aNTOPUTMBI ONPEEICHHUS
KOJIMYECTBA PA3IMYHBIX MyTeH MEXKIY
BEPIIMHAMH OPUEHTUPOBAHHOTO
aIMKJIMYeCKOoTo Tpada.

[TpuBOIUTH IPUMEPHI UCIIOIH30BAHUS
JIEpPEeBBEB U TpadOB MPHU ONMUCAHUH
O00BEKTOB U MPOIIECCOB OKPYIKAIOIIETO
MUpa.

Ctpouts nepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJICITh
HEKOTOPOW CUTYyallNH.

JlaBaTp onpeneneHne BEIMTPBILIHON
CTpaTerum.
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noucka. Criocodsl 00x0/a aepeBa.
[IpencraBienne apuMeTHIECKUX
BBIPA)KCHUH B BUJE J€peBa.
JIMCKpETHBIE UTPHI IBYX UTPOKOB

¢ nostHOM uHpopmaruei. [Toctpoenue
JepeBa niepedopa BapuaHTOB, OMTMCAHHUE
CTpaTeruu Urphl B TAOIMUHOHN (opme.
BEIMrphIITHBIE U IPOUTPHIIITHBIE
NO3UIMH. BBIMTPHIIITHBIE CTPATETHH.

CpGIICTBa HCKYCCTBCHHOI'O MHTCJIJICKTA.

CepBuChl MAaIIMHHOTO TIEPEBOIA U
pacrno3HaBaHUs YCTHOW peyH.
KoruutuBHbIE CEPBUCHI.
WNnentudukamms 1 nouck
U300paKeHUH, paclio3HaBaHUE JIHII.
Camoo00yyaromecs: CUCTEMBI.
HckycCTBEHHBIN HHTEIIICKT

B KOMITBIOTEPHBIX UTPaX.
Hcnonbp3oBanue METOIOB
HCKYCCTBEHHOI'O UHTEJUIEKTA

B 00y4JaroIIuX CHCTEMaXx.
Hcnonp30BaHne METOA0B
VCKYCCTBEHHOI'O MHTEIJICKTa

B poboToTexHuke. IHTEpHET BeteH.
[lepcriekTHBBI pa3BUTHSA
KOMIBIOTEPHBIX HHTEJUIEKTYJIBHBIX
cucrem. HeliponHsie cetn

OnuchIBaTh BHIUTPHINIHYIO CTPATETUIO
B 3aJJaHHOW UTPOBOU CUTyaLlUU

B (hopMe JepeBa Uiu B TaOJIUYHOM
dbopwme.

[ToSCHATD MOHATUSA «UCKYCCTBEHHBIN
WHTEJUICKTY, «MAIIMHHOE 00yUEHUE.
[TpuBOIUTH IpUMEPHI 3a]1a4,
perIaeMbIX ¢ MOMOIIIBIO
HMCKYCCTBEHHOI'O MHTEJIEKTA.
Ilpakmuueckue padbomot:

1. Ilouck sviuepwviuinoli cmpamecuu

8 uepe ¢ noaHoU uHgopmayuetl.

2. Cpedcmea uckyccmeeHH020
unmeJiekma

Uroro no pazneny

18
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Paspgen 2. AropuTmMbl M IpOrpaMMHPOBaHHE

2.1 | DneMeHTHI TeOpuu 6 dopmanuzanus MOHATHS alropuTMa. [TosICHATH MOHSTHUS «BBIYUCIUTEIBHBIN
AJITOPUTMOB Mamuna TeropuHra Kak MIPOLIECCY, «CIIOKHOCTH AIITOPUTMAY,

YHHUBEPCaIbHasE MOEIIb BHIYUCIICHUA. «3(PHEKTUBHOCTD AITOPUTMAY.
Tesuc Uépua—Trropunra. [TpuBoauTH IpUMEPHI YO PEKTUBHBIX
Mawuna [Hocma. aJIrTOPUTMOB.
Hopmaneuvie anzopugmor Maprosa. CocTaBiTh IPOrpaMMBbI ISl MaIlIUHbI
Aneopummuyecku nepaspeuwiumvle Teropunra.
3a0ayu. 3a0aiva ocmanosa. Hcnonvzoeams Hopmanvhble
Hesoszmooicnocmov asmomamuueckoti aﬂZOpL@Mbl Mapkosa.
OMAAOKU NPOCPAMM. JlaBaTh OLICHKY CJT0KHOCTH M3BECTHBIX
O1eHKa CII0’)KHOCTH BBIYUCIICHUH. aJIrOPUTMOB.
Bpemst pabothl 1 006EM Hcons3yemoii | Ilpakmuueckue padomo.
naMsITH, X 3aBUCUMOCTb OT pa3mepa 1. Cocmasnenue npocmou npocpammol
UCXOJIHBIX TaHHbIX. OlLIeHKa o1 mawunvl Toropunea
ACHMIITOTUYECKOM CIIOKHOCTHU
aJTOPUTMOB. AJITOPUTMBI
MOJIMHOMHAJIBHOM CIIOAKHOCTH.
[TepeGopubie anroputmsl. [Ipumepsl
Pa3JIMYHBIX AITOPUTMOB PEIICHUS
OJHOM 3a1a4M, KOTOPBIE UMEIOT
Pa3IMYHYIO CJI0KHOCTb

2.2 | AITOpUTMBI 28 [Tonck mpoCThIX YKCEN B 3aJJaHHOM Hcnonbp30BaTh alrOPUTM «PEILIETO

U CTPYKTYpPbI JAHHBIX

JIAana3oHe C MOMOIIBIO AITOPUTMA
«pemeTo JpaTocheHar.
MHoropa3psaHbIe Leble Ynca,
3a/1auu JUIMHHON apu(PMETHKH.

Opatochena» s moucka mpocThIX
qycen B 33JJaHHOM JIMarna3oHe.
[losicHATh NpUHIUIIBI 00Pa0OTKU
MHOTOPa3psIAHBIX HETbIX YUCENT
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CrnoBapu (accoliuaTUBHbIE MaCCHUBHI,
O0TOOpaxXeHus1). XOUI-TaOTHUIIBI.
[Toctpoenue andaBUTHO-YACTOTHOTO
cIoBapst 7S 3aJJaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHOM
sA3vIKe. Boioenenue
nocieo0osamenbHocmeti o WabioHy.
Pezynapuvie svipasicenus. Yacmommulil
aHanu3.

Creku. AHaIN3 MPaBUILHOCTH
CKOOOYHOTO BhIpakKeHUs. Berauciienue
apu(PMETHICCKOTO BBIPAKCHUS,
3aIIMCaHHOTO B MOCT(GHUKCHOM dopme.
Ouepenu. Mcnonb3oBanue ouepenu
JUTsl Bp€MEHHOT'O XpaHEeHUS IaHHBIX.
Cesaznvle cnucku. Peanuzayus cmeka u
ouepeou ¢ NOMOWBIO CEA3HBIX CNUCKOS.
Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

006x00 epagha 6 enyouny. Ob6x00 epaga
6 wupury. KommaecTBo pa3mudHbIX
MyTEW MEXAY BEPLIIMHAMU
OpPUEHTUPOBAHHOTO AIIMKIMYECKOTO
rpada. Anroputm JleHKCTpHI.
Aneopumm @noudoa—Yopwanna.

Y pEaIn30BbIBATh COOTBETCTBYIOIINE
aJITOPUTMBI Ha SI3BIKE
IPOrpaMMHPOBAHUSL.

[TpumeHsTh cioBapu (acCOIMaTUBHbBIC
MaCCHBBI, OTOOpaKEHMS) B 3a/1auax
00pabOTKU JTaHHBIX.

BBINOJIHATE IPOCTON aHAIU3 TEKCTA
Ha €CTECTBEHHOM SI3bIKE, B TOM YHCIIC
C UCIIOJIb30BAHUEM PETYIISIPHBIX
BBIPAYKCHU .

[TosicCHATH MPUHITUTIBI paOOTHI CTEKA
Y OYEpEeH, UCTI0JIb30BATh CTEKU

Y O4epeln ISl pelIeHUs
aNrOPUTMUYECKUX 3a7a4.
Peann3o0BbIBaTh U UCIIOJIB30BATH
JBOWYHBIC (OMHAPHBIC) TEPEBbSI

U Tpadbl A1 pelIeHus 3a1a4
00pabOTKU JTaHHBIX.

Hcnonp3oBaTh fTHHAMHUYECKOE
IpOrpaMMHUPOBAHUE

JUJIS1 BBIYUCIIEHUSI PEKYPCUBHBIX
byHKIUH, TOICYETA KOTUYECTBA
BApUAHTOB U PELICHUS 33724
ONTUMU3ALNY.

Ilpakmuueckue pabomol:

1. Ilouck npocmulx uucen 6 3a0aHHOM
ouanasoHe.
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[epeBbs. Peanusanus nepesa

C IOMOIIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIE) JEPEBbS.
[locTpoenue nepesa AJid 3a1aHHOTO
apu(METUUYECKOTO BBIPAXKEHUS.
PexypcuBHBIE aJITOpUTMBI 00X0/12
nepeBa. Vcnonbs3oBaHue cTeka u
ouepeau A 00xona aepesa.
JluHamMuueckoe mporpaMMUpPOBaAHUE
KaK METO/] PeIlIeHUs 3a/1a4 C
COXpaHEHHEM TTPOMEKYTOUHBIX
pe3yNbTaTOB. 3a7auu, perraemMbie ¢
MOMOIIBIO TMHAMUYECKOTO
IPOrpPaMMHUPOBAHUS: BBIYUCIICHHUE
PEKYPCUBHBIX (DYHKIIUMA, TOACUET
KOJIMUECTBA BapUAHTOB, 3a1a4U
ONTUMH3AIUU

2. Peanuzayus evlyucnenui

€ MHO20PAa3PAOHBIMU YUCTAMU.

3. Ilocmpoenue angasummo-
YaCMoOmHO20 CL08aPsL 018 3A0AHHO20
mekcma.

4. Ananuz mexkcma Ha ecmecmeeHHOM
A3bIKe.

5. Buiuucnenue apugpmemuneckoco
8bIPAdICEHUS, 3ANUCAHHO20

6 nocmeuxcHot ghopme.

6. Ucnonvzosanue ouepeou.

7. Ucnonvzosanue depesves

O0J15 BLIYUCTEHUS apUDMemUUecKux
BbIPANHCEHULI.

8. Buiuucnenue onunvt Kpamuatiuie2o
nymu mexcoy eepuunamu epagha
(aneopumm [letikcmpol).

9. Buvluucnenue peKypcuHuix )yHKyul
C HOMOUWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUSL.

10. I1oocuém rxonuwecmea sapuanmos
C HOMOUWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

¢ NOMOWBI0 OUHAMUYECKO20
NpOSPaAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 [Tousatue 06 0OBLEKTHO- [1osicCHATH OCHOBHBIE MIPUHIIUIIBI
OPUEHTHUPOBAHHOTO OPUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
MIPOTrpaMMHUPOBAHUS nporpaMMupoBaHuu. OOBEKTHI U IPOrpaMMHPOBAHUSL.

kjaccel. CBOMCTBA M METObI 00BEKTOB. | [IpoekTHpOBAaTh U UCIIOJIB30BATh
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3. | MPOCTHIE KIACCHI 0OHEKTOB.
PazpaboTtka mporpaMm Ha OCHOBE [IpoexTupoBaTh HEpapXUU KIACCOB
00bEKTHO-OPUEHTUPOBAHHOTO MOAX0/A. | IJIs OMKUCAHUS TIPEAMETHON
WNukancynsius, Hacie10BaHUE, 00JacTH.
noJIMMOp(pu3M. Pa3zpabaTsiBaTh IpOrpaMmbl
Cpenpl ObICTpOU pa3zpabOTKu c rpaduueckuM uHTEepdeiicom.
nporpamm. IIpoekTupoBaHue M3y4daTh BTOPOH SA3BIK
uHTepdeiica mojabp30BaTeNs. MpOrpaMMHUPOBAHUS
Hcnons30BaHue TOTOBBIX ypasisgeMbix | IIpakmuueckue pabomol:
3JICMCHTOB AJIs1 HOCTPOCHMUS 1. Hcnonvzoeanue 20mosulx K1accos
uHTepdeiica. 6 npocpamme.
00630p S3BIKOB MPOrPAMMHUPOBAHUS. 2. Paspabomxa npocmoti npozpammul
TTousiTue o rnapagurmax C UCNOJIb306AHRUEM KIIACCOS6.
MporpaMMUpOBaHus. M3yuenue 3. Paspabomka knacca,
8MOpPO20 A3bIKA NPOCPAMMUPOBAHUSL Ucnoas3yrueco URKAnCyiAyuIo.

4. Pazpabomka uepapxuu K1accoa.

5. Paspabomka npoecpammoi

¢ epaghuueckum unmepgheticom

Uroro no pazneny 50
Pa3nen 3. UndopmannoHHbIe TEXHOJOTHH

3.1 | KomnrorepHo- 8 DTanbl KOMIBIOTEPHO- BoiaensiTe 3Tanbl KOMIbIOTEPHO-
MaTeMaTU4ecKoe MaTeMaTU4YE€CKOTO MOJIEIMPOBAHHUSL: MaTeMaTU4YECKOTO MOAECIHUPOBAHUS
MOJIETUPOBAHUE MIOCTaHOBKA 3aJ]a4H, pa3padoTKa Y PEaIN30BbIBATH UX C OMOUIBIO
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MOJIENIN, TECTUPOBAHUE MOJICIIH,
KOMIIBIOTEPHBIN

SKCIIEPUMEHT, aHAJIU3 PE3YJIHTATOB
MOJICTTUPOBAHUSL.

Jvckperrsanus Ipu MaTeMaTU4YeCKOM
MOJICTMPOBAHUU HENPEPHIBHBIX
npoueccoB. MoaenupoBaHue
JBW>XeHUs. MosiennupoBaHue
OMOJIOTHYECKUX CUCTEM.
MaremaTuueckme MoJIeIu

B DKOHOMUKE. BhIuncCInTEILHBIC
AKCIIEPUMEHTHI C MOJICTIAMU.
Komnvromeproe moodenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yIbTaTOB
sKcepuMeHTa. MeToJ HauMEeHbIINX
KBaApaTtoB. OUEHKa YUCIOBBIX
napamMeTpoOB MOJIETUPYEMBIX 00 bEKTOB
U mpoiieccoB. BoccTaHoBIieHHE
3aBUCUMOCTEN 1O pe3yibTaTaM
DKCIIEPUMEHTA.

BepositHocTHBIE MOIETH. METOBI
Momnre-Kapno. Umutaunnonnoe
MozenupoBanure. CuCTEMbl MACCOBOTO
00CITy>KUBaHHS

IPOTrPaMMHOT0 00ECIICUEHUS.
[TosicHATH HEOOXOIUMOCTH M CYITHOCTD
JTUCKPETU3AINN TIPU PEIICHUN
BBIYHUCITUTEIBHBIX 3371a4 C TIOMOIIIBIO
KOMIIBIOTEPOB.

Hcnonp30BaTh UMUTAITMOHHOE
MOJICJIMPOBaHKE, B TOM YUCIIC Ha
OCHOBE BEPOSITHOCTHBIX MOJICTICH.
OO0pabaTeIBaTh pe3yiabTaThl
IKCIIEPUMEHTA.

Ilpakxmuueckue padomut:

1. Mooenuposarnue osudicenus.

2. Mooenuposanue 6uonocuyeckux
cucmenm.

3. Umumayuonnoe moodenruposarue
¢ nomowbto memooa Monme-Kapio.
4. Obpabomka pe3ynrbmamos
9KCNnepuMenma
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3.2

ba3sl nanHbBIX

10

Tabnuunblie (pensiuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBiIeHUE
CBEICHUI 00 OJTHOTHUITHBIX OOBEKTaX.
ITone, 3amuce. Kimrou Tabnunel. PadoTa
C TOTOBOM 0a30i JaHHBIX. 3alIOJTHEHUE
6a3bl faHHbIX. [louck, copTupoBKa u
bunpTpanus 1aHHbIX. 3aIpPOCh

Ha BBIOOPKY JaHHBIX. 3aMPOChI

¢ mapameTpamu. BeraucisieMblie mosis
B 3ampocax.

MHuororaban4Hbie 0a3bl JaHHBIX.
Tunsl cBsA3el MEXy TaOTUIIAMH.
Buemnuii ximrou. LlenocTHOCTE 0a3bl
JAHHBIX. 3aMpOChl K MHOTOTaOJIMYHBIM
0a3aM JTaHHBIX.

OcHogHble NPUHYUNBL HOPMATUZAYUU
6a3 oannwvix. A3vlK ynpaenenus
oannvimu SQL. Coz0arnue npocmulx
3anpocos Ha s3vike SOQL Ha 6b100pKy
OAHHBIX U3 OOHOU MAOIUYbL.
Hepensyuonnvie 6azvl 0anmbix.
Okcnepmuvle cucmemvl

XapakTepu3oBath 0a3y JaHHBIX KaK
MOJIENb IPEIMETHOM 00IacTH.
[IpoekTrpoBaTh MHOTOTa0IUYHYIO 0a3y
JTAHHBIX.

OcyIecTBIsATh BBOJ M PEAAKTUPOBAHKE
JTAHHBIX.

OcyIecTBIsATh COPTUPOBKY, TOUCK

¥ BBIOODP JTAHHBIX B TOTOBOM 0aze
JTAHHBIX.

dopMuUpPOBaTH 3aIIPOCHI HA IIOUCK
JTAHHBIX B CPEJIC CUCTEMBI YIIPABJICHHS
0a3zaMH JaHHBIX.

VYupapnaTs 6a30#1 JTaHHBIX

C TIOMOIIIBIO MPOCTHIX 3aMTPOCOB

Ha s1361ke SQL.

[TosicHsATH 00JIACTH TPUMEHEHUS,
JIOCTOMHCTBA U HEJIOCTATKH
HEPENAIMOHHBIX 0a3 JaHHBIX

B CPAaBHEHUH C PEISIIUOHHBIMHU.
Ilpakmuueckue pabomeut:

1. Paboma c comoeoti 6a301i OaHHbIX.
2. Pazpabomka mrocomabauunoti 6azvl
OGHHUIX.

3. 3anpocwl kK MHO2OMAbIUYHOU Daze
OaHHbIX.

4. Vnpaenenue 0auHbIMU C NOMOUBIO
a3zvika SQL
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3.3 | BeO-caiitbl 14 WNurtepret-npunoxenus. [lonsrue o [TosICHATH IPUHIIUITBI TEXHOJIOTHH
CEpBEPHOU U KIIMEHTCKOW YaCTAX CaUTa. | «KJIMEHT — CEPBEP» Ha IIpUMEpeE
TeXHONIOTHS «KIHEHT — CepBEPY, €€ B3aMMO/JIEHCTBUS Opay3epa
JIOCTOMHCTBA U HeAocTaTKi. OCHOBBI u BeO-cepBepa. Co3niaBath MpocThie
si3pika HTML m xackaiHBIX TaOIHII BEO-CTPaHUIIbI, UCIIOJIB3YS SA3BIK
ctuneit (CSS). Cuenapuu Ha si3bIKE pasmetku HTML, kackanHbie TaOIUIIBI
JavaScript. ®opmel Ha BeO-CTpaHUIIE. CTHJICH U CLICHAPUH Ha SI3BIKS
Pa3menienue BeO-caiiToB. Yciyra JavaScript. OnucbIBaTh TEXHOJIOTUIO
XOCTHHTA. 3arpy3ka (aiiaoB Ha cailT pa3MelleHus caiToB B cetu MHTepHerT.
Ilpakmuueckue pabomut.
1. Coz0anue mexcmosot
6eO-cmpanuybl.
2. Co30aHue 6eb-cmpanuybl,
sKAOHAOW el MyIbmumMeOuliHble
00vexmul (PUCYHKU, 36YKO8ble OAHHbLE,
810€0).
3. Ogopmnerue cmpanuysbl ¢ NHOMOUBIO
KACKAOHBIX MabIuy cmuJell.
4. Ucnonvzosanue cyenapues Ha a3vike
JavaScript
3.4 | KomnbrorepHas 8 BBoj n300pakeHnii ¢ UCTIOIB30BaHUEM | BBITIOHATH 00110 KOPPEKITHIO
rpaduka Pa3TUYHBIX [MU(PPOBBIX YCTPOUCTB U (POBBIX H300pAKEHUT.

(mudpoBbIX PoToanmapaTtoB u
MHKPOCKOIIOB, BUJIEOKaMep, CKAHEPOB
U JPYTUX YCTPOWCTB).

['padmueckwmii pegakrop. Paspemenue.
Kagpuposanue. VMcrpasienue

[IpuMEeHSITh THCTPYMEHTHI
rpaduueckoro peaakTopa K OTeIbHBIM
o0JacTaM U300pakeHusl.

CTpouTh MHOTOCIIOMHBIE H300paKEHUS
C UCIOJIb30BAHUEM MacCOK, TOTOBUTh
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NepCHeKTUBLI. [ ucrorpamma.
Koppekuus ypoBHEN, KOppEKLIHS IIBETA.
OOGecuBe4YrBaHUE IIBETHBIX
nu3zo0paxkenuit. Perymsp. Pabora

¢ obnactsaMu. OUIbTPHI.
MHorocnoliHble n300paxeHus.
TexkcroBble con. Macka cios.
Kananel. CoxpaHneHue BbIICIICHHON
obnactu. [ToaroToBka WirocTpaui
JU1s1 BeO-CaliTOB. AHUMUPOBAHHBIE
U300paKeHUsI.

Bexropnas rpaduka. [lpumMutuBbI.
N3meHeHne nopsiaka 3J1EMEHTOB.
BripaBHMBaHUE, pacipeieliCHHE.
I'pynmupoBka. Kpussie. @opmaTsl
BEKTOPHBIX PUCYHKOB. Vcnionb3oBaHue
KOHTYpOB. BekTopu3anus pacTpoBbIX
N300paKeHUH.

[IpyHOMIIBI TOCTPOCHUS U
pEIaKTUPOBaHUS TPEXMEPHBIX
mozenei. CeTouHble MOJIETN.
Marepuansl. MoaenupoBanue
MCTOYHUKOB OcBenieHusi. Kamepsi.
AnnutuBHbIe TexXHOJOTHU (3D-
npuHTepsl). [loHATHE O BUPTyaIbHOM
pEATBHOCTH Y IOTIOJTHEHHOMN
peanbHOCTH

WLTIOCTPALIAHN TS pa3MEeIeHUS

Ha BeO-caliTax, co3/1aBaTh
aHUMUPOBAHHBIC H300paKCHUS.
CoznaBatb BEKTOPHBIE U300PAKEHUS
C IIOMOIIBIO PEAAKTOPA BEKTOPHOMN
rpa WKy WM HHCTPYMEHTOB
TEKCTOBOTO TIPOIIECCOpA.
Ilpakmuueckue padomut:

1. Obpabomxa yugposwvix
gdomoepaguii (kaopuposanue,
ucnpasieHue nepcneKmussl, KoppeKyus
YposHell, KoppeKyus yeema,).

2. Pemywv yugpposvix hpomoepaguii.
3. Mrozocnotinble uzoopasicenus.

4. AHumuposanHvie u300padiceHus.

5. Bexmopnas epaguxa
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3.5 | 3D-monenupoBanue 8 [IpyHIMIBI TOCTPOEHUS U [TosICHATE NPUHLIUIIBI TOCTPOCHHUS
pPEIaKTUPOBAHUSA TPEXMEPHBIX TPEXMEPHBIX MOJEIIEH.
mozeneid. CeTouHble MOJIETH. BbInosiHATH oneparuu 1no nocTpoeHHUI0
Marepuansl. MonenupoBaHue U PEAAKTUPOBAHUIO TPEXMEPHBIX
UCTOYHUKOB OocBelleHus. Kamepsl. MOJIEIIEH.
AnnutuBHBIC TeXHOJIOrHH (3D- Pa3zmemarte Ha BUpTyanbHOU CLIEHE
IPUHTEPHI). MCTOYHUKH OCBEILICHUS U KaMepBhl.
[lonsiTue 0 BUPTYaIbHOM peanbHOCTU [TpuBOAUTH IPUMEPHI UCTIOIB30BAHUS
U JIONIOJIHEHHON peaIbHOCTH TE€XHOJIOTUI BUPTyaIbHOU
¥ JIOTIOJITHEHHOM peabHOCTH.
Ilpakmuueckue pabomut:
1. Coz0anue npocmuix mpéxmepHvix
Mooenell.
2. Cemoynbie mooeru.
3. Penoepune
Uroro no pazneny 48
Pe3epBHOE Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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