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@denepanbHas pabodas mporpamma 1o ydeObHomy mnpeamety «MHpopMmaThKa
(yrnyOnénHblii ypoBeHb) (IpeaMeTHas o01acTs «MaTeMatrka u nuHpopMaTrkay) (anee
COOTBETCTBEHHO — TmporpamMma 1o uHPopMaTuke, HH(MOpPMATHKA) BKIOYACT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHUE O0yUCHHUsI, INTAHUPYEMbIC PE3YIbTaThl OCBOCHUS
IPOrpPaMMBI 110 HH(HOPMATHKE, TEMATHIECKOE ITAHUPOBAHUE

Copmepxanre  OOy4YCHHsI pPacCKphIBaeT COJACpXKAaTeIbHBIC JHUHUH, KOTOPHIC
npearaloTes g 00s3aTeIbHOTO M3YUYEHHUS B KaXKJIOM Kjlacce Ha YPOBHE CPEIHETO
o611ero oOpa3oBaHus.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS MPOTPAMMBI 10 MH(POPMATHKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh IMEPUOJ OOYyYCHHsS Ha YpPOBHE
cpemHero oOmiero oOpa3oBaHUs, a TaKXKE MPEAMETHBIC TOCTIKEHUS O0ydaromierocs
3a KaKIbIi TOJ] O0yUYeHUSI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo uHpopmaTuke (yriiyOJ€HHBIH YpOBEHb) Ha YpPOBHE CPEIHETO
oOuiero obpas3oBaHus pa3zpaboTaHa Ha OCHOBE TpPeOOBaHUI K pe3yjibTaTaM OCBOCHMS
OCHOBHOM  00pa3oBaTelbHOM  MPOrpaMMbl  CpEIHEro  o0miero  o0pa3zoBaHus,
npencraBieHHbix B ®I'OC COO, a Takxke ¢denepanbHOl paboyel NporpaMMbl
BOCTIUTAHHUSI.

[Iporpamma no uHpopmaTuKe NaéT MpEACTaBICHUE O IENsIX, 00Iel cTpaTeruu
oOy4YeHusl, BOCIIUTAHUSA U Pa3BUTUS OOYYarOIIMXCS CPEICTBAMHU yYEOHOIO IpeaMeTa
«udopmarnka» Ha yriiyoJIEHHOM ypOBHE, yCTaHaBIMBAET 00s3aTEIHHOE MPEIMETHOE
coJiepiKaHne, MPeIyCMaTPUBAET €r0 CTPYKTypHUPOBAaHUE IO pa3ziesiaM M TeMaM Kypca,
ompezeNseT pachpeleieHne ero Mo kinaccaMm (rofgaMm u3ydeHwus), AaéT TpHUMEpHOe
pacnpesenenre yueOHbIX YacoB 0 TEMAaTHUYECKUM pa3jiesiaM Kypca U peKOMEHAYEMYIO
(mpuMepHyI0) TMOCIENOBATEIbHOCTh UX H3YyYEHUS C Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOTO IMpOLecca, BO3PACTHBIX O0COOEHHOCTEN
oOyyJaronmxcsi.

[IporpamMma 1o wHPOpPMATHKE OMPEAENsSeT KOJIWYECTBEHHBIE M KadeCTBEHHBIE
XapaKTEPUCTHKN Y4EOHOro MaTepuana Jisi KaKJIOTro rojia M3y4dyeHUs, B TOM YHCIIC
JUIS  COAEPKATEIbHOTO HAIOJIHEHUS PAa3HOTO BHJA KOHTPOJA (TPOMEKYTOUHOM
aTTecTaluu OOYYaroIINUXCs, BCEPOCCHUICKUX MPOBEPOUHBIX pPadOT, TOCYAapCTBEHHOU
UTOroBOM  arrecranuu). IIporpamma 1o uHOpMaTUKe SBISETCI  OCHOBOM
JUISL COCTAaBJICHHS ABTOPCKMX YYEOHBIX TMPOrpaMM U YYEOHHKOB, MOYPOUYHOTO
TJTAHUPOBAHUS KypCa yUUTETIEM.

NudopmaTtuka B cpegHeM o01ieM 00pa3oBaHuN OTPAXKAET:

CYITHOCTh HH(POPMATUKH KaK HAYYHOU TUCIUTUIMHBI, H3y4Jaloleil 3aKOHOMEPHOCTH
NpPOTEKaHUsI W  BO3MOXKHOCTH  aBTOMATH3allud  WH(GOPMAIIMOHHBIX  IMPOIIECCOB
B Pa3IUYHBIX CHCTEMaX;
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OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TIPEXK]IE BCEr0 MHPOPMALIMOHHBIE
TEXHOJIOTHH, YIIPABJICHUE U COLIMATBHYIO cepy;

MEXAUCIUIUIMHAPHBIN ~ Xapaktep  WHGOpPMATHKM W UHOOPMAIMOHHOU
NESATEIIbHOCTH.

Kypc wundpopmaTuku st ypoBHS CpeaHero oomero o0pa3oBaHusl SBISETCS
3aBEPIIAIONIMM HTarlOM HENpPEepPhIBHOM MOATOTOBKM OO0y4alomuxcs B 00JacTH
uHQopMaTUKU U HWH(DOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, OMHUpaeTCs
Ha co/Iep KaHKue Kypca MH(POPMATUKH YPOBHSI OCHOBHOTO OOIIEro 0O0pa30BaHUs U OIBIT
MOCTOSIHHOTO TMPUMEHEHUsS] UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, NaéTr
TEOPETHUYECKOE OCMBICIEHNE, MHTEPIPETALNIO U 0000LIEHUE ITOrO OMBITA.

PesynbraThl  yruyOn€HHOro  ypoOBHS ~ M3y4deHHs ~ y4eOHOro  mpenmMera
«MrdpopmaTrkay OpuEeHTUPOBAHBI HA TIONYYCHHE KOMIIETEHTHOCTEH JJI TIOCTIEAYOIICH
npodecCHOHaNbHON JeATEIPHOCTH KaK B paMKaX JTaHHOW MpeAMETHOW 001acTH, Tak
U B CMEXHBIX ¢ Hel o0iacTsax. OHM BKITIOYAIOT B CeOs:

OBJIaJICHUE KIIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS
JlaHHasi TpeIMeTHas 00JIacTh, PAClO3HABaHUE COOTBETCTBYIONIMX WM NPHU3HAKOB U
B3aMMOCBS3€H, CIOCOOHOCTh JAEMOHCTPUPOBATh Pa3IUYHbIC MOAXOJbl K H3YYECHHIO
SIBJICHUM, XapaKTEePHBIX JJI U3y4YaeMOU peIMETHON 00JIacTH;

YMEHHE pelniaTh THUIOBBIC MPAKTUYECKUE U TCOPETUUECKUE 3aJjauu, XapaKTepHbIC
JUTSI UICTIOJIb30BAHUS METOJIOB U MHCTPYMEHTApUs JaHHOU MPeAMETHOM 001acTH;

HaJIM4YUe MPEACTABICHUM O JaHHOM MpEeIMETHON 00JIacTH KakK LEeJTOCTHOW TEOpUu
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JIaCTSIMU 3HAHUIA.

B pamkax yrayOn€HHOTO YpOBHS U3y4YeHHS HHGOPMATHKH OOECIeYnBaeTCA
LeJIeHANpPaBICHHAs] MOJArOTOBKa OOy4YalIIMXcsi K MPOAOHKEHUI0 00pa3oBaHMS
B  OpraHu3auusax  npoecCHOHANbHOTO  00pa3oBaHMs MO  CIELHAIBHOCTSM,
HETMOCPEJICTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJIOTHUSAMH, TAKUM KaK MPOrpaMMHast
UHXEeHepHs, UH(pOpMalMOHHAas  0€30MacHOCTh, HMH(MPOPMALMOHHBIE  CHUCTEMBI
U TEXHOJIOTUU, MOOWJIbHBIC CUCTEMBI U CETU, OOJIbIIINE JAHHBIE M MAIIMHHOE 00y4YeHHE,
MPOMBIILICHHBIA ~WHTEPHET BEIIEH, MCKYCCTBEHHBIM HMHTEJUIEKT, TEXHOJOTHUH
OeCIpOBOJIHOM  CBSI3M, pPOOOTOTEXHMKA, KBAHTOBBIE  TEXHOJIOTUH,  CHUCTEMBI
pacupenenEéHHOro peecTpa, TEXHOJIOTUM BUPTYAJIbHOM U JOIIOJTHEHHOW PEAIbHOCTEN.

OcHoBHas 11e1b U3ydeHus: yueOHoro npeamera «Mudopmarrka» Ha yriry0iaéHHOM
YpPOBHE CcpeIHero ooOmero obpa3oBaHus — oOecnedeHHEe MaIbHEHINEro pa3BUTHS
WH(OPMAITMOHHBIX KOMIIETEHITUH 00yJaroerocs, ero roTOBHOCTHU K JKU3HU B YCJIOBUSIX
pa3BUBaIOIIErocss HMHPOPMALMOHHOTO OOLIECTBA W BO3pacTalOUIel KOHKYpPEHILIMH
Ha pBIHKE Tpynaa. B cBsa3u ¢ »Tum uzyuenue uHpopMatuku B 10—11 kmaccax JAOMKHO
00ecCeYnTh:

c(hOPMHUPOBAHHOCTh MHPOBO33PCHHS, OCHOBAHHOTO HA T[MOHUMAaHUU POJH
uHhopMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
00I1IeCTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBITTUICHUS;



denepanbHas padouas nporpamma | Madopmaruka. 10-11 kmaceer (yriyOJ€HHBIH YpOBEHb)

c(OpPMUPOBAHHOCTh YMEHUH pa3ianuaTh (HaKkThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE
BBIBOJIbI, BHJIETh HUX CBSI3b C KPUTEPHUSIMH OLIGHUBAHUS U CBSI3b KPUTEPUEB
C OIpeneNEéHHON CUCTEMOW LEHHOCTEH, MPOBEPSITh HAa JOCTOBEPHOCTh M 0000IIATH
uHdopmarIuio;

c(OpPMUPOBAHHOCTh MPEJCTABICHUN O BIMUAHUM HH(YOPMAIMOHHBIX TEXHOJIOTHIM
Ha OKU3Hb 4YEJIOBEKa B OOILIECTBE, NOHHMAaHUE COLMAIBHOTO, 3KOHOMHYECKOTO,
NOJIATUYECKOTO, KYJIBTYPHOTO, IOPUAUYECKOr0, MPUPOJHOTO, 3SPrOHOMHYECKOTO,
MEAMIMHCKOIO U (PU3HOJIOTMYECKOT0 KOHTEKCTOB MH()OPMALIMOHHBIX TEXHOJIOTHUl;

OPUHATHE TPABOBBIX U OJTUYECKUX ACIEKTOB HH(POPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJ€H, BOBJIECUYEHHBIX B CO3JaHUE M HCIIOJIb30BAHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UH(POPMALIH;

CO3/IaHME€ YCJOBHM JUIs pa3BUTHS HAaBBIKOB Y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM W TBOPYECKOM  JIEATENbHOCTH, MOTHUBALIMKA  OO0yYaroUIuxcs
K CaMOpPa3BUTHIO.

B conmepxxanun yuebHoro mnpeamera «MHpopMaTuka» BBIIEHAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «ludpoBasi rpaMOTHOCTE» MOCBSILIEH BOIPOCAM YCTPOMCTBA KOMITBIOTEPOB
U JpYruX D3JEMEHTOB IM(PPOBOTO OKPYKEHHS, BKIIOUas KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB ONEpPAalMOHHON cucrteMbl, pabore B cetu HWHTEpHET
Y UCIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, UH(POPMALIMOHHOM O0€3011aCHOCTH.

Pa3znen «Teopernyeckue oCHOBBI MH()OPMATHUKM» BKIIOYAET B C€Osl MOHSITUNMHBIMN
anmapar  MH(QOpPMATUKHA, BOMNPOCHl  KOAUPOBAHMS  HMHPOpMALMHM, HU3MEPEHUs
uH(OPMAITMOHHOTO 00BEMA JaHHBIX, OCHOBBI alIreOphl JIOTUKHM M KOMIBIOTEPHOTO
MOJIETTUPOBAHUSI.

Pazgen «AnroputMsl W IpOrpaMMUpPOBAHHME)» HANpaBIE€H Ha  Pa3BUTHE
AJITOPUTMUYECKOTO MBIIIIEHUS, pa3pabdOTKy ajlrOpUTMOB U OLIEHKY WX CIIOXKHOCTH,
(GopMHpOBaHHWE HABBIKOB peaM3allMi MpOorpaMM Ha A3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHpopmanvoHHbIE TEXHOJIOTMM» MOCBSIIEH  BOMpPOCaM MPUMEHEHHUs
MH(OPMALIMOHHBIX TEXHOJOTHH, peaJu30BaHHBIX B MPHUKIAJHBIX MPOrPaAMMHBIX
OpOoAyKTaX M MHTEpPHET-CEpBUCAX, B TOM 4YHCIE B 3ajJadax aHajiu3a JaHHbIX,
MCITOJIb30BAHUIO 043 JAHHBIX U 3JIEKTPOHHBIX TAOJIHIL JIJ1s1 pELLIEHUs TPUKIAAHBIX 3a/a4.

B nmnpuBenénHom panee conepxkaHuu yueOHoro mnpeamera «MHdopmarukay
KYPCUBOM BBIJICIICHBI JOTIOJHUTEIbHBIE TEMbI, KOTOPhIE HE BXOIAT B 00s3aTEIbHYIO
nporpaMmy OOy4Y€HHsl, HO MOTYT OBbITh NPENJOKEHbl IS U3YYEHHUS OTAEIbHBIM
MOTHUBUPOBAHHBIM U CLIOCOOHBIM 00YYaIOIIUMCH.

YrnyOnéHHbIi YpOBEHb U3YUYEHUS UH(GOPMaTUKU PEKOMEHIyeTCs
JUIE ~ TEXHOJOTMYECKOro  MpoQuiis,  OPUEHTUPOBAHHOTO  HA  HMHXKEHEPHYIO
U uHQOpMAMOHHYIO cdepbl AEATENbHOCTU. YTIYONEHHBIA YpPOBEHb HW3YUYEHUS
uHQopMaTHKA  OOECreYrBaeT: TMOATOTOBKY  OOYyYalomuXCs, OPHEHTHPOBAHHBIX
Ha CHEUUATBHOCTH B 007acTM HWHOOPMAIMOHHBIX TEXHOJOTUA U HWHKEHEpPHBIE
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CIEIMAIBHOCTH, YYaCTUE B MPOCKTHON M MCCIIET0BATEIBCKON eI TEIbHOCTH, CBI3aHHON
C COBPEMEHHBIMHM HAIPABJICHUAMU OTPACIH HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, TMOATOTOBKY K YyYacTHIO B OJIMMIMaAaXx U caade EauHoro
rOCyIapCTBEHHOT'O PK3aMEHa M0 HH(OpMaTHKe.

[TocnenoBaTenbHOCTh U3YUEHHUS TEM B MpejesiaX OJHOTO Tofa OOy4eHHS MOXKET
OBITh M3MEHEHA IO YCMOTPEHHUIO YUYUTENsl TPU MOATOTOBKE pabodeil mporpammbl
¥ TIOYPOYHOTO TUIAHUPOBAHUSI.

Oo1iee yncio 4acoB, peKOMEHIOBAHHBIX JIJIs M3ydeHus nHpopmaruku — 272 yaca:
B 10 kimacce — 136 vacos (4 yaca B Hezeno), B 11 kiacce — 136 vacos (4 yaca B HEJEIIO).
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COJEP) KAHUE OBYYEHUS!

10 KJIACC

Hu¢posBas rpaMoTHOCTH

TpeOoBaHUsS TEXHUKH OE30MACHOCTH M TMTHEHBI MPU paboTe ¢ KOMIBIOTEpaMU U
JIPYTMMH KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUS.

[TpuntMnIBl paboOThl KOMIIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (QoH
Helimana. [apsapockas apxumexkmypa. ABTOMAaTHYECKOE BBIOJIHEHHE MPOTPAMMBbI
npoueccopom. OnepaTuBHasL, MOCTOSTHHAS U I0ITOBpEMEHHas naMsaTh. OOMEH JaHHBIMU
¢ moMoIbk0 KH. KOHTpOosiepsl BHEMIHUX YCTPOMCTB. [IpsiMOil JOCTYIT K HaMATH.

OCHOBHbBIE TEHACHIMU DPa3BUTUSI KOMIIBIOTEPHBIX TexHosorui. IlapannenbHbie
BbIUMCJIEHUA. MHoromnpoueccopHbelie cucrteMbl. CynepkoMnbeloTepsl. PacnpenenéHnbie
BBIYHCIIUTEILHBIE CUCTEMBI M 00paboTKa OOJBIINX JaHHBIX. MoOUIIbHBIE ITUGPOBBIC
YCTPOMCTBA M HUX poOJdb B KOMMYHHMKalMsX. BCTpOEHHbIE  KOMIIBIOTEDBI.
MuxkpokoHTposuiepsl. POOOTH3UpOBaHHBIE TPOU3BOICTBA.

[IporpamMHOe oOecrieueHHEe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Buibl
IpOrpaMMHOro oOecnedeHusi M UX Ha3HaueHwe. (OCOoOEHHOCTH MPOrpaMMHOTO
oOecrieueHns MOOWIIBHBIX ycTpoicTB. [lapannensHoe nporpammupoBanue. CucreMHoOe
nporpaMMHoe oOecrieuenure. OmnepalMOHHBIE CUCTEMbl. YTHIUTHL. JlpaiiBepbl
yCcTpoicTB. MHCTAUIALMS ¥ IEUHCTAIUISIUS TPOrPAMMHOTO 00ECIEYEeHUSI.

QaitnoBble  cuctembl. [IpUHIMOBI pa3MelleHus W HUMEHOBaHUS  (ailiioB
B foJiroBpeMeHHor namatu. [llabnonsl 11g onucanus rpyni (haisos.

[Iporpammuoe oOecnedeHue. JluneH3upoBaHue MPOrpaMMHOTO oOecTeUeHUs
u uudpoBbeIX pecypcoB. lIponpuerapHoe M cBOOOJHOE NPOrpPaMMHOE OOECIEUEHHE.
KoMMmepueckoe M HEKOMMEpPYECKOE MCIOJb30BaHUE MPOrPAMMHOIO OOECIEeYeHUs
U UuudpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaEMas 3aKOHOJATEIbCTBOM
Poccuiickoit  @exepanuy 32 HENPABOMEPHOE  HCIMOJIb30BAHHUE  IPOTPAMMHOTO
oOecrieueHns U HU(PPOBBIX PECYPCOB.

[IpyHUUIIBI TIOCTPOEHUSI U alapaTHblE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Cerebie npotokoiibl. Cets MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKonsl cTeka
TCP/IP. CuctemMa TOMEHHBIX UMEH.

Pa3snenenne IP-cetm Ha moaceTH ¢ MNOMOIIBIO Macok mojacerei. (CereBoe
agMuHHCTpUpoBaHue. [lomydeHue HaHHBIX O CETEBBIX HACTPOMKAxX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBSA3UM C Yy3JI0M ceTd. OmnpeneneHne MapuipyTa JIBUKEHUS
ITAKETOB.

Bunbr NEATEITbHOCTU B CeTH HNnTepHer. CepBucsl HNnTepHera.
['eonndopmanmonHbie CcUCTEMBI. [ €0JIOKallMOHHBIE CEPBHUCHI PEATBHOIO BpPEMEHU
(HanmpuMmep, JIOKalMsi MOOWJIBHBIX — TEJIE(OHOB, ONpeeiICHUE 3arpy>KeHHOCTH
aBTOMarvcTpasei), MHTEpHET-TOProBJisi, OpOHUpPOBaHUE OUJIETOB U TOCTUHMII.

! Kypcueom BbljieneH Marepuall, KOTOPBIH He SBJAETCS 00S3aTENbHBIM IIPH M3YYEHUH U HE BXOJUT B COJEPIKAHHE
IIPOMEXYTOUHOM MJIM UTOTOBOM aTTECTALMU 110 IPEAMETY.
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l'ocynapcTBeHHBIE ANEKTPOHHBIE CepBUCHI M yciayrd. ColuanbHble CETH —
OpraHu3aiys KOJUIEKTUBHOIO B3aMMOJIEUCTBHS U oOMeHa AaHHbIMH. CEeTeBOM ATHKET:
npaBuia TOBEACHUS B KuOeprnpocTpancTBe. [Ipobrema MOATMHHOCTH MOJIYYEHHOU
uHdopmaruu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE W HDKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIOJb30BAHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TE€XHOJOTUH. OOmme mnpoOJaeMbl  3alUThI
uHdopmauu ¥ uHPopManmoHHOM Oe3omacHocTH. CpencTBa 3amUThl MHGOPMALUH
B KOMIIbIOTE€pPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX HH(GOPMAIIMOHHBIX
cucrteMax. [IpaBoBoe obOecrneueHre MHGOPMAIIMOHHON O€30MaCHOCTU. DIeKMPOHHAS
yugpposas noonuce, cepmuduyupo8anHvie catimol U OOKYMEHMbI.

[IpenoTBpaleHue HECAHKITMOHUPOBAHHOT'O IOCTYMA K JINYHON KOH(DUIEHIINATbHON
uH(dOpMaIuK, XpaHsIIecss Ha MePCOHATIBHOM KOMIBIOTEpE, MOOUJIBHBIX YCTPOMCTBAX.
Bpenonocnoe nporpammHoe obecrieueHre U crocoObl 60psObl ¢ HUM. AHTHUBUPYCHBIE
nporpammbl. OpraHuzaius JJMYHOTO apxuBa HMH(opmaiuu. Pe3epBHOe KOMUpOBaHHE.
[TaponbHas 3ammTa apXuBa.

[udpoBanue nanHbix. CuMMeTpUYHbIE U HecuMMeTpuuHbie mudpel. udper
npocroit 3amensl. ludp esapsa. [ludp Buxenepa. Anropurm mmdposanus RSA.
Cmeeanoepagus.

Teopernuyeckue 0CHOBBI HH(POPMATHKH

Wudpopmanus, naHHele U 3HaHUA. VHQpOpManmoHHbIE HpoOLECCHl B IMPUPOAE,
TEXHHUKE U OOILECTBE.

HemnpepblBHBIE W JUCKPETHBIE BEJIMYMHBI U CUTHaIbl. HeobxoaumocTb
JUCKpeTHU3aly HHPOpMaIuK, IpeIHa3HaYeHHOM JIJIsl XpaHEHUs, lepeiayu U 00paboTKU
B LIU(POBBIX CUCTEMAX.

JIBonuHO€E KOaMpoBaHKe. PaBHOMEPHBIE U HEPABHOMEPHBIE KOMBL. [[ekonnpoBanue
COOOIIIEHNH, 3amMCaHHBIX C TOMOIIBI HEPABHOMEPHBIX KOJIOB. YcioBue DaHo.
[locTpoeHne  OOHO3HAYHO  ACKOOUPYEMBIX  KOJOB C  IIOMOUIIBIO  JEpPEBa.
I'pagh An.A. Mapkosa. Enunuiibl u3MepeHust KoJinyecTBa MHPpopMannn. As(aBUTHBIMI
MOJIXOJ1 K OLIEHKE KOJINYECTBA MH(OpMALUH.

Cucrembl cuucneHusi. Pa3BépHyras 3amuch UEIbIX U JAPOOHBIX YHCEN
B MO3UIIMOHHOM cucTeMe cunciaeHus. CBoWcTBa MO3UIIMOHHOW 3alMUCcy  YHCIA:
KOJMYECTBO LU(p B 3amucH, MPU3HAK ACIMMOCTH YHCIA HA OCHOBAHHE CHCTEMBbI
CUMCIICHHs. AJITOPUTM IMepeBoAa IEJNOro yuciaa U3 P-MYHOW CHUCTEMBI CUMCIICHHUS
B JIECATUYHYIO. AJITOPUTM TMepeBoAa KOHEYHOM P-u4yHOW JpoOu B JECATHUHYIO.
ANTOpPUTM MepeBoJia 1EJI0ro YUCia U3 JECATUYHON CHCTeMbl cuMciieHus B P-uunyio.
[lepeBon KkOHE4YHOW necATUYHOM Apodu B P-umynHyro. J[BouuHas, BOCbMepUYHas U
HIECTHAALIATEPUYHAsT CHUCTEMbl CUMCIIEHHUS, CBSI3b MEXKIYy HUMH. ApUpMETHYECKUe
omnepanyuy B MO3UIUOHHBIX CUCTEMAaX CUUCIECHUSA. [pouuHas ypagHoseuwenHas cucmema
cuucnenus. [{6ouuHo-0ecamuynas cucmema CHucieHus.

Konuposanne tekctoB. Komupoka ASCII. OnnoOaiiTHbie koaupoBku. CTaHmapT
UNICODE. Koguposka UTF-8. Onpenenenre nHPOpMauOHHOTO 00bEMA TEKCTOBBIX
COOOIIICHUH.
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KonupoBanne nzobpakenuii. OueHka uHOOPMAIIMOHHOTO 00bEMa rpaduuecKux
JAHHBIX TIPH 33JaHHBIX Pa3pelIeHUuH U TTyOnHEe KOJUpOBaHus 11BeTa. [IBeToBbIE MOACTH.
Bekropunoe komupoBanue. dopmarbl Trpaduyeckux PaitnoB. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

KonupoBanue 3Byka. OreHka HHGOPMAIMOHHOTO OOBEMA 3BYKOBBIX JAaHHBIX
IIPHU 33JaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHaTue BbIcKa3biBaHUA. Bpicka3piBaTenbHbIE  (OPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHUS U BCEOOITHOCTH.

Jlornueckne omnepauuu. Tabmuubl HMCTHHHOCTU. JIOrMYEeCKUE BBIPAKEHUS.
Jlormueckue ToxkaecTtBa. JloKa3aTeNbCTBO JIOTUYECKUX TOXKAECTB C MOMOINBIO TaOJHIL
VWCTUHHOCTH. JIornueckue ornepanny 1 ONepanuy HajJl MHOKECTBAMH.

3akoHbl anreOphl JIOTMKW. OKBUBAJIICGHTHBIE MPeoOpa3oBaHUs JIOTHUYECKHUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX
GyHKIMNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKIIUM.

Kanonuueckue ¢popmbl moruueckux BblipakeHUN. CoBEpIlICHHbIC TU3bIOHKTUBHbBIC
U KOHBIOHKTUBHBIE HOpPMAaJIbHBIE (DOPMBI, ITOPUTMBI MX TOCTPOCHHS IO TaOIUIE
VMCTUHHOCTH.

Jlormyeckue BNEMEHTBI B cocTaBe KowmImbiorepa. Tpurrep. Cymmarop.
Mmuoropaspsauaeii - cymmarop. I[loctpoeHue cxeM Ha  JIOTUYECKHX — JJIEMEHTaX
[0 3aJaHHOMY JIOTMYECKOMY BBIPQXKEHUIO. 3aluCh JIOTHYECKOTO BBIPAXKECHUS
0 JIOTUYECKOU cxeme. Muxkpocxemvl U mMexHON02UsL UX NPOU3BOOCMEA.

[IpencraBieHne HENbIX YACEI B TAMATH KOMIIbIOTEpa. OrpaHUYEHHOCTh JUaIa3oHa
yycesl MPU OrPaHUYEHUM KoJudecTBa paspsnoB. [lepenonHeHne pas3psIHOW CETKH.
be33HakoBbIe M 3HAKOBEIC JaHHBIC. 3HAKOBBIM OWUT. [|BOMYHBIM JTOMOJHHUTEIBHBINA KO
OTPULIATEIBHBIX YHCEIL.

[lobutoBble  normyeckue omnepauuu. Jlormueckuid, apupmMeTuyeckuii u
nuknyeckuii casurd. [HudpoBanue ¢ momMolipio MOOUTOBOH ONEepaIuu «MCKII0Ya0IIee
NIJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHCEN B MaMsITH KOMIBIOTEpA. 3Hayallas 4acTb
U TOpSNOK uyucia. Jluama3zoH 3HAYeHW BEHIECTBEHHBIX uucen. [IpoGiembl
XpaHEHNs BEUIECTBEHHBIX YHMCEJl, CBA3AHHBIE C OTPAHMYECHUEM KOJUYECTBA Pa3pPsAOB.
BrimonHenne omeparuii ¢ BEIIECTBEHHBIMH  YHCJIAMH, HAKOIUICHHE  OIIMOOK
MPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMHPOBAHKE

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aAJITOPUTMOB
YIPaBJIEHHUS UCTIOJHUTEISMH U BBIYACIUTEIBHBIX AITOPUTMOB. OTpeIeIEHNE UCXOTHBIX
JAHHBIX, TIPH KOTOPBIX AITOPUTM MOXKET JaTh TPEOyeMbIid pe3ybTar.

Oranbel pemieHuss 3aJad  Ha KomnbloTepe. VHCTpyMEHTalbHBIE CPEACTBA:
TPaHCISATOP, OTJIATYUK, NMPOPUIUPOBIIMK. KOMIMISAIUSA U MHTEpHpETAlrs IPOrPaMM.
BupryanpHble MalIuHBL.
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WuTerpupoBanHas  cpena  pa3paboTku.  Meronapl  OTIaAKM  MPOrPAMM.
Hcnonb3oBaHue TpacCUpOBOYHBIX TaOimuu. Otnagouynelii  BeiBoA. [lomiaroBoe
BBINIOJTHEHME MTpOrpaMMbl. Touku octaHoBa. [IpocMoTp 3HaYEHUIN IEPEMEHHBIX.

S3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunsl maHHBIX:
LIEJIOYMCIICHHBIC, BELIECTBEHHBIE, CUMBOJIbHBIC, JIorMueckue. BersieHnsa. CilioxHbIE
ycioBus. Ilukibel ¢ ycnoBueMm. [luknsl mo mnepeMeHHOW. B3anmmo3amMeHsSeMOCThb
pa3nuYHbIX BUIOB IUKIOB. MHBapuaHT 1ukia. CocTaBlIeHHE HUKIIA C UCIOJIb30BAaHUEM
3apaHee ONpeNeIEHHOr0 MHBapUaHTa [UKIIA.

JlokyMeHTHpOBaHuEe mnporpamMm. lcnons3oBanue koMMmeHTapueB. Iloaroroska
OMMCaHMs IPOrPAMMbI U UHCTPYKLIMH JIJIS1 IOJIb30BATEII.

AnroputMbl 00pabOTKM HATYypadbHBIX YHCEN, 3alMUCAHHBIX B TMO3HIIMOHHBIX
CUCTEMAX CUMCIECHMs: pa3OMeHHe 3alMcu 4YMcia Ha  OTHEIbHbIE  LHUQPHI,
HAaXOXXJEHUE CYMMbl M TPOM3BENEHUS UU(Dp, HAXOKICHHE MaKCUMaIbHOU
(MuHUMaNBHOWN) UGPHI.

HaxoxxeHne Bcex MPOCTBIX YHCEN B 3aJaHHOM JuanasoHe. lIpencrasiieHne
yucia B BUJE Habopa MPOCTBIX COMHOMKUTEIEH. AJTOPUTM OBICTPOrO BO3BEICHMUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHsAmmxcs B @Qaitmax. TekcToBble H  JBOUYHbBIE
¢aiinbl. DaitnioBeie nepeMeHHble ((aiinoBble ykazarenu). Urenue u3 ¢aiina. 3anuch
B (haii.

Pa3Ouenune 3amaum Ha nojazagaud. [logmporpammsl (mpouenypsl U (QYHKIHH).
Pexypcus. PekypcuBHbie 00beKTHI ((hpakTansl). PekypcuBHbIE Mpouieaypsl U1 QyHKIUU.
Hcnonb3oBaHue cTEKA U1l OpraHU3ally PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue  cTaHAapTHOM  OMOMMOTEKM  s3bIKa  MPOTPaAaMMHPOBAHUS.
[ToaxntoueHne OMOIMOTEK MOANPOrPAMM CTOPOHHHUX MpOHU3BOAUTENECH. MOAYIbHBIM
IPUHIUI TOCTPOCHMSI IPOIPAMM.

Yucnennbie MeToabl. TouHOE W MPUOIMKEHHOE pEIlIeHUs 3amadu. YUHMClIeHHbIE
METO/bl PELICHUs YypaBHEHWIl: MeToJ mepedopa, METOJ MOJOBUHHOTO JIEJICHUS.
[TpubnmxE€HHOE BBIUMCIICHHUE AJTMH KPUBbIX. Bpruncienue miomazieit Guryp ¢ moMmoIpto
YUCJIEHHBIX METOAO0B (METOJ MPSIMOYTOJIBHUKOB, METO Tpaneuuii). ITonck makcumyma
(MUHMMYMa) PYHKIIMU OJTHON MEPEMEHHON METOI0M MOJIOBUHHOIO JIEJICHHUS.

OO6paboTka  CHMBOJIBHBIX  JaHHBIX. Bcrpoennsie  QyHkmum - s3bIKa
MpOrpaMMHUPOBaHUsL I O0OpaOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI OOpabOTKHU
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSBICHUNM CHUMBOJIAa B CTPOKE, pa3OHeHHe
CTPOKH Ha CJI0Ba MO MPOOEIbHBIM CHMBOJIaM, TOUCK MOJACTPOKH BHYTPU JaHHON CTPOKH,
3aM€Ha HaNJCHHOW IOJCTPOKU Ha JIPYIyrO0 CTPOKY. I 'eHepanus Bcex CI0B B HEKOTOPOM
andaBuTe, YAOBIETBOPSIOIIMX 3aJaHHBIM orpanuueHusM. IIpeoOpa3oBaHue uwncna
B CHMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBel M TOCIEIOBAaTENbHOCTH  4Hcel.  Boruncinenne  0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MACCHMBAa WJIM YHUCJIOBOW IMOCIENOBATENBLHOCTH (CYMMBI,
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MPOU3BENECHUS, CPEAHEro apu(MEeTHUEeCKOro, MHUHUMAJIBLHOTO H MaKCUMAJIbHOTO
AIIEMEHTOB, KOJUYECTBA JJIEMEHTOB, YJIOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO).
JInHeWHBbIN IMONUCK 33TaHHOTO 3HAYEHUS B MACCUBE.

CopTupoBka OAHOMEpPHOTO MaccuBa. IIpocTble MeETOJbl COPTUPOBKU (METO
nmy3bIpbka, METOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTupoBKa ciusiHueM. boicTpas
coptupoBka maccuBa (amroput™ QuickSort). JIBOMYHBIN MOMCK B OTCOPTHPOBAHHOM
MacCHBE.

JIByMepHBIE MacCHUBBI (MATPHUIlbl). ANTOPUTMBI 00paOOTKH JBYMEPHBIX MAacCHBOB:
3aroJIHEHUE JBYMEPHOIO YUCIOBOIO MAacCHBa 110 3aJIaHHBIM IIpaBUiIaM, MOUCK dJIEMEHTa
B JIBYMEPHOM MAacCHBE, BBIYMCJIEHHME MaKCUMyma (MUHHMYMa) U CyMMbI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa, IE€PECTAaHOBKA CTPOK U CTOJOILIOB JIBYMEPHOTO MAacCHBa.
Paspabomra npoepamm 0nsi pewenus npocmvix 3a0a4 ananuza Oanuwix (ouucmka
OQHHBIX, KIACCUDUKAYUSA, AHATU3 OMKTOHEHULL).

HNHpopMauoHHbIC TEXHOJIOTHHU

TexctoBblli mpomeccop. PenakrtupoBanue u ¢opmatupoBanue. IlpoBepka
opporpaduu u rpammaTuku. CpeacTBa NOUCKA U aBTO3aMEHBI B TEKCTOBOM MPOLIECCOPE.
Hcnonb3oBanue cruieil. CTpyKTYpUPOBAHHBIE TEKCTOBbIE JOKYMEHTBI. (CHOCKH,
ornaBieHue. KomnekruBHas pabota ¢ JTokymMeHTaMu. HCTpYMEHTHI pelieH3upOBaHUS
B TEKCTOBBIX mporeccopax. OOmaunble cepBuckl. JlenoBas mnepenucka. Pedepar.
[IpaBuna 1UTUPOBAHMS HCTOYHUKOB M OQOpMIIEHUS OuOIMOrpauuecKux CChIIOK.
Odopmienue cnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOI BEPCTKOM TEKCTA.
TexHuueckue cpeacTBa BBoJa TekcTa. CrieMain3upoBaHHbIE CPEACTBA PEAAKTUPOBAHUS
MaTeMaTUYECKUX TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 3aJlayd  aHalIW3a JaHHBIX: MPOTHO3MPOBAHUE,
KJaccu(ukanus, KiacTepu3alus, aHalnu3 OTKIOHeHUH. [lociienoBaTenbHOCTh peleHus
3a/1a4y aHaJIM3a IaHHBIX: COOpP MEPBUYHBIX JAaHHBIX, OUMCTKA U OIICHKA KaYECTBA IAHHBIX,
BBIOOp W/WJIM TIOCTPOCHUE MOJENH, MPEeoO0pa30BaHUE JTaHHBIX, BU3YaJIU3alMs JAaHHBIX,
UHTEpHpeTauus pe3yiabTaTtoB. [lporpammHble cpeactBa U HMHTEPHET-CEPBHCHI
111 00pabOTKU M TIPEACTABIICHHS JaHHBIX. bojbiue gaHHbIe. MammHHOE OO0ydeHHE.
UnmennekmyanvHuili anaius OAHHbIX.

AHanu3 1aHHBIX C TOMOIIbIO JIEKTPOHHBIX TA0JIML. BbruncieHre cyMmbl, CpeTHErO
apu(PpMETHIECKOTO, HauOOJIbIIIeT0 (HAMMEHBIIIEr0) 3HAYCHUS Thara3oHa. Beraucienue
kod(pduneHTa KoOppeIAlMH JBYX PSAAOB  JaHHBIX. [locTpoeHwe CTOJIOYATHIX,
JMHENYaThIX U KpyroBeix nauarpamm. [loctpoenue rpadukos dpyukiuii. [Togdop nuHum
TPEH/A, PELICHNE 3a7a4 TPOTHO3UPOBAHUSL.

YuclieHHOE pelieHue ypaBHEHU ¢ MOMOIIBI0 oAbopa napamerpa. OnTuMusaius
KaK [IOMCK HaWIy4Ylllero pelieHus B 3aJaHHBIX YycioBusix. lleneBas QyHkus,
orpanudeHus. JlokanpHbIe W TI00aTbHBIE MHUHUMYMBI ITieseBoi (yHkiuu. Pemnienne
3a/1a4 ONTUMH3ALUU C TOMOILBIO 3JIEKTPOHHBIX TAOJIHLI.
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11 KJIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

Teopernyeckne NOAXOAbl K OLEHKE KOJMYecTBA HH(popManuud. 3aKOH
anmutUBHOCTH uHpopMmarnuu. Popmyna Xaptiu. HMuapopmaiuss U BepOATHOCTb.
®opmyia [llenHoHa.

AnroputMmsl cxxatus naHHbeiX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Aaroputmsl cxaTHsl JaHHBIX C MOTEPSIMHU. Y MEHbBIIIEHUE TIYOHHBI KOJIMPOBAHUS
usera. OcHOBHBIE Hen anroputMoB cxarus JPEG, MP3.

CkopocTb nepenayu JTAHHBIX. 3aBUCUMOCTh BPEMEHU nepenayn
oT MHGOPMAIMOHHOTO 00bEMa NAHHBIX M XAPAKTEPUCTUK KaHaja CBs3U. [IpuumHbBI
BO3HMKHOBEHUS OIIMOOK MpH nepeaade JaHHbIX. Kojbl, mo3Bosstone oOHapyKUBaTh U
UCIIPaBJIATh OIIMOKH, BO3HUKAIOIIME IMpHU Mepenaye AaHHbIX. PaccTossHue X3MMuUHTA.
Koauposanue ¢ nosropenrem 6uto. Koasl XammuHra.

Cucrembl. KoMrioHeHTBI cuctemMbl U UX B3auMmojencTBue. CucteMHbll 3(dexT.
VYnpasienue kak nuHQOpMaIMOHHBIN Tiporiecc. OOpaTHas CBS3b.

Mopnenmn u wmogaenupoBanue. lLlens monenupoBanus. COOTBETCTBHE MOJAECIN
MOJICIIUPYEMOMY OOBEKTY WIHM TpoLeccy, Lenu MojaenupoBaHus. Dopmanuzanus
IIPUKJIAIHBIX 3a/]1a4.

[IpencraBieHue pe3ynbTaToB MOJAEIUPOBAHUS B BHUJE, YIOOHOM Il BOCIPHUSTHS
yenoBekoM. ['paduueckoe npeacraBieHue NaHHbIX (CXEMBbl, TAOIUIbL, TPadUKH).

I'padb1. OcHoBHbIE OHSTHS. Buabl rpados. Onucanue rpadoB ¢ TOMOUIBIO0 MATPHII
CMEXHOCTH, BECOBBIX MaTPHII, CIIUCKOB CMEKHOCTHU. PernieHne aropuTMUYECKHX 3314,
CBSA3aHHBIX C aHAJIM30M TpadoB (MOCTPOEHUE ONTUMAIBHOIO MyTH MEXAY BEpPIIMHAMU
rpada, oOmpeAelieHHe KOJWYECTBA  PA3JIMYHBIX IMyTE€d MEXIy BepLIMHAMU
OPUEHTUPOBAHHOTO alMKINYECKOTro rpada).

JlepeBbst. bunapnoe paepeBo. JlepeBbss momcka. CrocoObsl 00Xxoma JaepeBa.
[IpencraBnenne apupmMeTHIECKUX BHIPAKECHUI B BHUJIE epeBa. J[MCKpETHBIE UTPHI IBYX
UTPOKOB ¢ MojaHoM uHdopManueil. [ToctpoeHue aepena rnepedopa BapuaHTOB, ONTMCAHKE
CTpaTerud WUrpbl B TaONIM4YHON (opme. BBIUrpbIIIHBIE W MPOUTPHILIHBIE MO3UIUH.
BbIUrphIIHbIE CTPATETUU.

CpenctBa HCKyCcCTBEHHOro MHTesUIeKTa. (CepBUCHI  MAIIMHHOTO —IMEPEeBOJA
U pacro3HaBaHus ycTHOW peur. KormutuBHbie cepBuchl. MneHTuduxanus v MOHCK
n300pakeHnid, pacrno3HaBanue sui. CamooOydarouiuecsi cuctemsbl. VckyccTBeHHbIN
WHTEJUIEKT B KOMIIBIOTEPHBIX Urpax. lcnons3oBaHME METOIOB HMCKYCCTBEHHOIO
UHTEIJIeKTa B 00ydJarommx cuctemax. lcmoib30BaHHE METOJIOB HCKYCCTBEHHOTO
WHTEUIEKTa B  poOoToTexHuke. MuTepHeT Bemel. IllepcrnekTUBBI — pa3BUTHS
KOMITBIOTEPHBIX UHTEJJIEKTyaJIbHBIX cUcTEM. HellpoHHBIE CeTH.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE
dopMmanuzanms NOHATUA ajnroputMa. MammHa ThIOpMHIa Kak YHUBEpCAJIbHas
Mozenb BbluuciaeHu. Tesuc UYépua—Teropunra. Mawwuna I[locma. Hopmanvubie
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ancopugmel Maproea. Ancopummuuecku Hepaspewiumvle 3aoauu. 3aoaua ocmauosa.
Hesozmooicnocms asmomamuueckoii omaaoku npocpamm.

OrneHka clOXKHOCTH BhIYUCIICHHU. Bpemst paboThl 1 00bEM UCTIONB3YyEMOM NTaMATH,
UX 3aBUCHMOCTb OT pa3Mepa UCXOJHBIX TaHHbIX. OLIEHKa aCUMIITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJMHOMHUAIBHOU CIIOKHOCTU. [lepeOdopHble alIrOpUTMBI.
[IpuMepBbI pa3IMYHbBIX aJTOPUTMOB PEMIEHUS OJTHOM 3aJa4H, KOTOPhIE UMEIOT PA3IMYHYIO
CJII0KHOCTb.

[Torck MpOCTBIX YHCEN B 3aJJaHHOM JUAIa30HE € MOMOIIBIO aJrOPUTMa «PEIIETO
Opatochenar.

MHuoropa3psiaHbIe Leble Yncia, 3aJa41 JITUHHOW apu()METHKH.

CrnoBapu (accormaTUBHBIE MAaCCHBBI, 0TOOpakeHus ). Xoaur-tabmuisl. [loctpoenune
an(aBUTHO-YACTOTHOTO CIIOBApS JJIs 3a/IaHHOTO TEKCTA.

Ananus mexcma na ecmecmeeHHOM s3vlKe. Buvidenenue nocneoosamenvrHocmeti
no wabnony. Pezynapnuie evipasicenus. Yacmommuulil ananus.

Crekn. AHanu3 TOPAaBWIBHOCTH  CKOOOYHOIO  BBIpaKEHHUA.  BprumcieHue
apu(PMETUUECKOTO BbIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOMN PpopMme.

Ouepenu. Mcnonb3oBaHue ouepeau Ajisi BpEMEHHOTO XPaHEHHUS TAHHBIX.

Cesaznvle cnucku. Peanuzayus cmexa u ouepeou ¢ NOMOWbIO C8A3HbIX CHUCKOB.

AnroputMbl Ha rpadax. IlocTpoeHne MHMHHMaJIbHOIO OCTOBHOIO J€peBa
B3BCILICHHOTO CBSI3HOTO HEOpHEHTUpoBaHHOTO Tpada. O6x00 epaga 6 2nybuny.
O6x00  epagpa 6  wupuny.  KolnuecTBO  pa3iMYHBIX  NyTEed  MEXIY
BEpIIMHAMH OPUEHTUPOBAHHOTO alukiaudeckoro rpada. Anroput™ JleHKCTpHI.
Aneopumm Dnovoa—Yopwanna.

HepeBps. Peanmuszanms aepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOWYHBIE
(Ounapubie) nepeBbs. llocTpoeHue gepeBa Uil 3aJaHHOTO  ApU(PMETHYECKOTO
BbIpaKeHUs. PexypcuBHBIE alropuTMbl oOxona aepeBa. lcmosb3oBaHue cTeka u
odepenu 1 00Xoa JepeBa.

JluHaMu4yecKkoe MpOorpaMMHUPOBAHUE KAK METOJ PELICHMs 3a1ad C COXPaHEHHEM
IIPOMEKYTOUHBIX PE3YJIbTATOB. 3aJayd, peulaeMple C MOMOUIBI0 JUHAMUYECKOTO
IPOrPaMMHUPOBAHMS: BBIYMCICHUE PEKYPCUBHBIX (YHKLIMM, MOACUET KOJIMYECTBA
BApUAHTOB, 33J]a4l ONTUMHU3ALINH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpaMmupoBanuu. OOBEKTHI
u kiaccel. CBoiicTBa M MeTOJbl O0BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAJIM3.
Pa3paboTka mporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOIO  MOJXOJA.
Wukancynsuus, Hacae0BaHKue, MOTUMOphU3M.

Cpenst  ObicTpoM  pa3paboTku nporpamm. IlpoektupoBanue uHTepderica
noJsib3oBaTesst. Mcnoiab30BaHMe TOTOBBIX YIPABISEMbIX 3JIEMEHTOB JIS MOCTPOCHUS
uHTepdeiica.

00630p s3bIKOB MporpammupoBanus. [loHsTHE 0 MapagurMax NporpaMMHPOBAHUS.
H3yuenue 6mopoeo a3vika npocpammuposanusl.
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HNudopmanroHHbIE TEXHOJIOTHH

OTanbl KOMIIBIOTEPHO-MAaTEMAaTUYECKOT0 MOJEIUPOBAHUSA: IOCTAHOBKA 3aJayH,
pa3paboTka MOJENU, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIN IKCIEPUMEHT, aHaJIu3
pe3yJbTaTOB MOJICIIUPOBAHMS.

JuckpeTu3anus npyu MaTeEMaTHYECKOM MOJICIIMPOBAHUY HEMTPEPBIBHBIX MPOIIECCOB.
MopenupoBanue JIBUKCHUS. MopenupoBanue OMOJIOTUYECKHUX CUCTEM.
MaremaTu4ecKkre MOJEIN B SKOHOMUKE. BBIUMCINTENbHBIE SKCIIEPUMEHTBI C MOJIEIISIMH.

OO6paboTka pe3ysbTaTOB IKCIIEpUMEHTa. MeTo1 HauMeHbINUX KBaapaToB. O1eHkKa
YHUCJIOBBIX TApaMETPOB MOJIETUPYEMbIX OOBEKTOB U TMpoiieccoB. BoccraHoBieHue
3aBUCUMOCTEM MO PE3YJIbTaTaM IKCIIEPUMEHTA.

BepostHoCcTHBIE MOJIEIIU. Meronsl Momnte-Kapuo. Nmurannonnoe
MozenupoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBaHUS.

Tabnuunble (pensauuoHHbIC) 0a3bl JaHHBIX. Tabnuia — mpeJcTaBiIeHUEe CBEACHUN
00 ogHoTHIHBIX oOBekTax. Iloje, 3amuch. Kimrou tabmunpel. Pabora ¢ roTtoBoi 0a3oit
JAHHBIX. 3anojHeHue 0a3bl JaHHBIX. [loWck, copTUpoBKa W (uIbTpanus JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3alpochl C TapamMeTpaMmu. Bbryucisembie OIS
B 3aIIpOCax.

MHoroTabiuunpie 0a3bl AaHHBIX. THIBI CBA3eld MexAy Tabiumamu. BuenrHuit
kJto4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

OcHognbie npunyunvl Hopmaiuzayuu 6as OanHulx. Azvik ynpasnenus oannvimu SQL.
Co3zdanue npocmwix 3anpocos Ha sizvike SOL Ha 6b100pKy 0aHHbIX U3 0OHOU MAOIUYBL.

Hepenayuonnvie 6azvl 0annwix. IKcnepmmusie cucmemvl

Nutepuer-npuinoxenus. [loHstne o cepBepHOM M KIMEHTCKOM 4YacTsAX Caura.
TexHONorust «KJIMEHT — CEPBEP», €€ TI0CTOUMHCTBA M HejocTaTku. OCHOBHI si3bika HTML
u kackagubix Tabsmi ctuien (CSS). Cuenapuun Ha sa3wike JavaScript. @opMbl Ha BeO-
CTpaHHULIE.

Pasmenienue Be6-caiiToB. Yciyra XocThHra. 3arpy3ka ¢haiaoB Ha CailT.

BBon u300pakeHUH C HCMOJIB30BAHUEM PAa3IUYHBIX LHUQPPOBBIX YCTPONCTB
(mudpoBbIX QoToanmapaToB MU MHUKPOCKOIOB, BHJIEOKaMep, CKaHEPOB U JIPYTUX
ycTpoiicTB). ['padmueckuit pemaktop. Paspemenue. Kanpupomanue. lcmpaBieHue
nepcnekTuBbl. [ ucrorpamma. Koppekius ypoBHeit, koppekius 1iseta. O0ecIiiBeunBaHue
[BETHBIX U300paxkeHuil. Perymis. Paborta ¢ obnactsamu. OuiabTphl.

MHorocnoliHple u300pakeHus. TekcroBele ciaow. Macka cios. KanHanbl.
Coxpanenue BblfeleHHON oOnactu. IloaroroBka wiumHOCTpanuii Jyisi BeO-CaTOB.
AHUMHPOBaHHBIE N300paAKEHUS.

Bekropnass rpaduka. IIpumutuBbl.  V3menenwe  mopsaka — 3JIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. ['pynmupoBka. Kpubie. ®dopMarbel BEKTOPHBIX
pucyHkoB. Mcnonb3oBaHue KOHTYpPOB. BekTopuzaius pacTpoBBIX H300paKEHUH.

[IpyHIMIBI TTOCTPOEHUS M PEOAKTUPOBAHUSA TPEXMEPHBIX Monenei. CeTouHble
Mojienu. Marepuansl. MonennpoBaHue HCTOUHUKOB OCBeleHusA. KaMepbl. AquTHBHbBIE
texHosnoruu (3D-npunTepsl). [loHsATHE O BUPTYyadbHOW PEATBHOCTH U JOMOJHEHHOU
PEATbHOCTH.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
IO UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAIOT FOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJICTBOBATHCSA chopMUPOBaHHON BHYTPEHHEU MO3ULIAEHT JIAYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTALMH, TO3UTUBHBIX BHYTPEHHHUX YOEKICHHM,
COOTBETCTBYIOIINX TPagULIUOHHBIM LEHHOCTSM POCCHUICKOTO oOI1ecTBa,
paclIMpeHre XU3HEHHOTO OMNbITA M ONbITA JEATEIIBHOCTH B IIPOLECCE pPEANM3ALNU
CpeACTBaMM  y4eOHOr0 TMpeIMeTa OCHOBHBIX HAMNpPaBJICHUH  BOCHUTATEIHLHOU
NEATEIbHOCTH.

1) rpaIaHCKOr0 BOCIIMTAHUS:

OCO3HAaHWE CBOMX KOHCTHUTYIIMOHHBIX TpPaB U OOS3aHHOCTEH, YBa)KCHHE 3aKOHA
U TPaBOIOPSIKA, COOJIIO/IEHHE OCHOBOMOJATAIOIMINX HOPM HMH(OPMAIIMOHHOTO TpaBa
1 MHGOPMAIIMOHHON 6€30MacHOCTH;

TOTOBHOCTh  TMPOTHBOCTOATH  WMJCOJOTHH  OKCTpEMH3Ma,  HaIlMOHAIHM3MAa,
KceHO(poOMHM, UCKpUMHHANMK 10  COUMAIBHBIM, PEIWTHO3HBIM,  PacOBBIM,
HAITMOHAJIHHBIM NIPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IAaTPHOTHYECKOI0 BOCIIMTAHUS

IICHHOCTHOE OTHOIIICHHE K HCTOPUYCCKOMY HACJICIHI0, JOCTHXKCEHUsAIM Poccun
B HayKe, MCKYCCTBE, TCXHOJIOTHSAX, IOHHMMAaHHWE 3HAYCHHS HMH(POPMATUKH KaK HayK{
B JKU3HU COBPEMEHHOT'0 OOIIEeCTBRA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:
c(hOPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OTHUYECKOTO  IOBEICHUS;
CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B CETH
WNHurepHer;

4) 3cTEeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHUE K MHPY, BKIIOYas ICTETUKY HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA;

CIOCOOHOCTh BOCIIPHHHMMATH pa3IdYHbIE BHIbI HCKYCCTBa, B TOM YHCIIE
OCHOBAHHOTO Ha HCIIOJIb30BaHUH HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

5) pu3HUeCKOro BOCIUTAHHA:

c(hOpMHUPOBAHHOCTh 3J0POBOTO M 0Oe30MmacHoro odpasa >KU3HU, OTBETCTBEHHOTO
OTHOIIIEHUSI K CBOEMY 3JI0pOBbIO, B TOM YHCJI€ 3a CUET COOJIOJeHUs TpeOOoBaHUM
0e30macHOi OIKCIUTyaTallid CPEJICTB  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH;
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6) TPyA0BOro BOCIUTAHUA:

TOTOBHOCTb K AaKTHBHOM JEATENIbHOCTH TEXHOJOTUYECKOH M  COLHUAIBbHON
HAMpaBJICHHOCTH, CIIOCOOHOCTh HWHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEILHO
BBITOJIHATH TaKyIO I€ATEIbHOCTD;

uHTEepec Kk  chepam  mpodecCHOHANBHOW  JAEATETBbHOCTH,  CBSI3aHHBIM
¢ UWHPOPMATHUKOH, NPOrPaMMUPOBAHUEM ¥ HH(POPMANMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHHSIX HayKd HWHGPOPMATUKH U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyxmymied mpodeccun
Y pealIn30BbIBATH COOCTBEHHBIE )KMU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTHKEHUU
BCEM KHU3HU;

7) 3KO0JIOTHYECKOT0 BOCIIMTAHHUSI:

OCO3HaHHME TI00AJILHOT0 XapaKTepa IKOJIOTHUECKUX MPOOJIeM U IyTel UX penieHus,
B TOM 4YHCJI€ ¢ Yy4€TOM BO3MOXHOCTEH HWH()POPMAIIMOHHO-KOMMYHHUKAIITMOHHBIX
TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHKEHUSM HAy4yHO-TEXHHUYECKOIO Iporpecca M OOIIECTBEHHOMN
NPaKTUKH, 32 CYET NOHUMAHUS POJIM MH(POPMALMOHHBIX PECYPCOB, MH(OOPMALTMOHHBIX
IPOLECCOB U MH(OPMALIMOHHBIX TEXHOJIOTUNA B yCIOBUSAX LU(GPOBON TpaHChHOpMaluu
MHOTHUX c(ep )KM3HU COBPEMEHHOTO OOLIECTBA;

OCO3HaHUE LEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B TPYyIIIIE.

9) s MOMOHAIBLHBII HHTEJLJIEKT, MpEAnoIararo It c(hOpMHUPOBAHHOCTb:

CaMOPETyJIMPOBAaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMHA, BKJIIOYAKOIIEH CTPEMJIICHHME K JIOCTHKECHUIO IIEIU
U yCIEXy, ONTUMHU3M, HWHUIIMATHBHOCTb, YMEHUE JAECHCTBOBATh, MCXOJA W3 CBOHUX
BO3MOKHOCTEH;

SMIIATHU, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHHWMATh 3MOIMOHAJIIBHOE COCTOSHHE
JIPYTUX, VYYUTBIBATH €r0 TMPH OCYIICCTBICHHMH KOMMYHHKAIIMHM, CIIOCOOHOCTH
K COUYBCTBHIO M CONIEPEKNBAHUIO;

COITMAJILHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare n3ydenusi nHOOPMATUKUA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus
y obyuatomerocs OyayT copMupoBaHBI METANpeIMETHBIE PE3yJbTaThl, OTPAKCHHBIC
B YHHBEPCAJIBHBIX YUCOHBIX JEHCTBHIX, & HMEHHO — ITO3HABATEIbHBIC YHHUBEPCATbHBIC
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yueOHble JIeWCTBUSA, KOMMYHUKATHBHbIE YHUBEpCaJbHbIE Yy4eOHble JEHCTBUS,
PEryJISTUBHBIE YHUBEPCAIbHBIE YUEOHBIEC TEHCTBHSI, COBMECTHAS I€ATEIbHOCTD.

Ilo3HaBaTesibHbIC YHUBEpPCAJbHbIE YUeOHbIEe HeiiCTBUS
ba3oBble JJoruueckue JelicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMy, paccCMaTpPUBATh
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYLIECTBEHHBIM NIPU3HAK WJIM OCHOBaHUSA JJI1 CpPAaBHEHHS,
KJ1IaccupUKaIu U 0000IICHHUS;

ONPEAETATH LIENU ACATEIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSIX;

paspabaThiBaTh IUIAaH pelieHUus TpoOJeMbl C y4€TOM aHall3a HMEIOIIMXCS
MaTE€pPHUAJIbHBIX 1 HEMATEPHUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICSATECIBHOCThH, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1IEJISIM, OIIEHUBATh PUCKH TTOCJIEACTBUI AEATEIBbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATh PA0OTy B YCIOBHUSAX PEaIbLHOIO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HEHHBIX TIPOOJIEM.

Ba3oBble ncciieqoBare/ibCKue 1eiCTBHA:

BJIQJIETh HABBIKAMHM YYEOHO-HCCIEIOBATEIIbCKOM M MPOEKTHOW JEATEIbHOCTH,
HaBbIKaMH pa3pelIeHus IpoOieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY
MOMCKY METOAOB PELICHMs MPAaKTUYECKHX 3a7ad, NPUMEHEHHIO Pa3JInYHbIX METOJOB
NIO3HAHUS;

OCYLIECTBJIATH PA3JIMYHbIE BUABI IESITEIIBHOCTH 10 NOJIYYEHUIO HOBOTO 3HaHUS, €T0
UHTEpIIpeTalny, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUE€OHBIX CUTYyalMsIX,
B TOM YHCJI€ TIPU CO3/IaHUU YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAyYHBIA THUIN MBIIUICHUS, BJIQJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSAMHU U METOAAMM;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 331a41 B 00pa30BaTEIbHOM N€ATEIbHOCTH
Y KU3HEHHBIX CUTYalIUsX;

BBISIBJISITh IPUYMHHO-CJIECTBEHHBIC CBS3U U aKTyaJu3UpOBaTh 3a7avy, BbIIBUTaTh
TUIIOTE3Yy €€ pEelIeHUs], HAXOAUTh apryMEHTHI JUIsl 1I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3a71aBaTh MAPAMETPbI U KPUTEPHUU PEILICHHUS;

aHAJIM3UPOBATh NOJIyYEHHBIE B XOJE PELICHUs 33Ja4d pe3yJbTaThbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX YCJIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATH LieJICHANPABICHHBIN MOMCK NTEPEHOCA CPEICTB U CIIOCOOOB IEHCTBUS
B NMPO(EeCCUOHAIBHYIO CpEy;

yMETh MEPEHOCUTh 3HaHWS B I[IO3HABATEIbHYIO U MPAKTUYECKYIO0 00JacTu
KU3HEJEATEIIbHOCTH;

YMETbh HHTETPUPOBAThH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00JIacTeill;
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BbIIBUT'daTh HOBBIC UACH, ITPCAJIaraTb OpUIrnHaJdbHbIC ITOAXO0AbI U PCHICHHA, CTABUTDh
HpO6J’ICMBI " 3a1a4M, JOITYCKAIMKNEC aJIbTCPHATHBHBIC PCIICHUS.

Pa6ora ¢ ungopmanmei:

BJIQJICTh HABBIKAMH TOJyYeHUs HWHPOPMAlUA W3 MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYINECTBIIATh TOWCK, aHAIW3, CHCTEMATH3allui0 W HWHTEPIPETALHIO
uH(OpPMAITUHU PA3THYHBIX BUIOB U (DOPM TPECTABICHUS;

CO37aBaTh TEKCThI B PA3JIMYHBIX (hopMaTax C y4ETOM HazHaYeHUsS WHQGOPMAIUH
1 1IETIEBOM ayTUTOPHH, BEIOUpAsi ONTUMATIBHYIO (DOPMY MPEJCTABICHUS U BU3YATH3AINN;

OIICHMBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh WH(GOpManuu, ©€ COOTBETCTBHE
IIPaBOBBIM U MOPAJILHO-3THYCSCKHUM HOPMaM;

UCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHH
B pCIICHUU KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPraHU3AI[MOHHBIX  3a]1a4
Cc coOsofeHueM TpeOOBaHUM HSProHOMHUKH, TEXHHUKH OE€30MAaCHOCTH, TUTUEHBI,
pecypcocOepeKeHHs, IPaBOBBIX W OTUYECKUX HOPM, HOPM HMHGOOPMAIIMOHHON
0e30MacHOCTH;

BJIaJIETh HABBIKAMHU PACIlO3HABaHUS W 3alIUThl MHMOpMaIUK, UHHOPMAIIMOHHON
0€30IMacCHOCTH JIMYHOCTH.

KoMMyHHKaTHUBHBbIE YHHBEpPCAJbHbIC y4eOHbIE TeiiCTBUSA
O01mennue:

OCYIIECTBIISATh KOMMYHHUKALIUU BO BCeX cepax KU3HU;

pacrno3HaBaTb HEBepOaJbHbIE CpEeACTBa  OOILIEHUS, I[OHUMAaTh 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKM KOH(MDIUKTHBIX CUTYallMid U CMSATYaTh
KOH(DJIMKTHI,

BJIAJAECTh  Pa3IU4YHBIMU criocobamu OoOmieHHsT U B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMr4aTh KOH()JIUKTHBIE CUTYALINH;

Pa3BEPHYTO M JIOTMYHO U3J1araTb CBOX TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

CoBMmecTHAsI 1eATEJIbHOCTD:

IIOHUMAaTh M MCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHOW M WHIWBUIYaJIbHOU
paboTHI;

BBIOMPATh TEMATHUKY  METOJIbI COBMECTHBIX JIEHCTBUIN C YU4ETOM OOIINX HHTEPECOB
Y BO3MOKHOCTEHN Ka)J0T0 YJICHA KOJUIEKTUBA;

MIPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBHS 110 UX JOCTUKEHUIO: COCTABJIATH IIJIAH IEMCTBUH, pACHIPEAEIATH POJIA C YYETOM
MHEHHUI y4aCTHUKOB, 00CYKJIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa M KaXKJIOTO yYaCTHMKA KOMAHJbI B OOIIHIA
pe3yJbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBbIE NPOEKThI, OILIEHMBaTh MAEM C IO3UIWH HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUECKON 3HAYUMOCTH;
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OCYIICCTBJIATDh IIO3UTHUBHOC CTPATCIHYCCKOC IMOBCACHUEC B PA3JIMUHBIX CUTYyallUAgX,
MPOABJIATH TBOPUCCTBO U BOO6pa)KeHI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsitTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranmsanms:

CaMOCTOATENIBHO  OCYIIECTBIIATh IIO3HABATENIBHYIO JICSTEIBHOCTh, BBISBISATH
npoOsieMbl, CTaBUTh M (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jauyd B OOpa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSATENIbHO COCTaBIATh IUIAH PELIECHUS NPOOJEMBbI C YYETOM HMEKOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENNIOYTEHUH;

JABATh OLIEHKY HOBBIM CUTYyalUsM;

paciupsTh paMK1 y4eOHOTr0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JieNaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HNIMPOKOW 3PYIULMU B Pa3HbIX
00JIacTSAX 3HAHUM, IOCTOSHHO IMOBBINIATH CBOWM OOpA30BATENBHBIA M KYJIbTYPHBIHI
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTH KOPPEKTHBBI B JEATENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJa/IeTh HaBbIKAMM IO3HABAaTEIbHOM pe(IEKCUU KaK OCO3HAaHHUS COBEpLIAEMbIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIOJIb30BATh
npueémMbl pedIeKCUN sl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PEILICHUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IIPUHUMAThL PEIICHUSA 110 HUX CHHKECHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX P aHAIU3E PE3YJIBTATOB ACATENBHOCTH.

IIpunsTus cedst U Apyrux:
NpUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;
IIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX [PU aHAIU3E PE3YJIBTATOB JACATEIbHOCTH;
pU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKY;
pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3ULIUH APYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B npouecce nzyuenust kypca nunpopmatuku yriayoiaéaHoro yposHs B 10 kiaacce
oOy4aromuMucs OyIyT JOCTUTHYTHI CJIETYIOIINE PEAMETHbIE PE3YIbTAThI:

BJIaJICHUE MPEACTABICHUSIMHU O POJIM HHPOPMAIIMH U CBSI3aHHBIX C HEW MPOIECCOB
B TIPUPOJIE, TEXHUKE W OOIIECTBE, MOHATUSIMH «UHPOPMAUD», «UHPOPMAITUOHHBIHN
IOPOLIECCH»,  «CUCTEMa»,  «KOMIIOHEHThl  CHCTEMbD»,  «CUCTEMHBIH  3ddexry,
«MH(OpMALIMOHHAS CUCTEMAY, «CUCTEMA YIPABICHUSY;

BJIa/ICHHE METOJaMU MouCcKa MHpopMauu B cetu MHTepHeT, yMeHrne KpUTHYECKU
OIICHHMBATh WH(OPMALIHIO, TIOTyUYEHHYIO U3 ceTH HTepHeT;
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YMEHHE XapaKTepU30BaTh OOJBIINE JaHHBIE, IPUBOJUTH IPUMEPBl HCTOUHUKOB UX
MOJyYeHHUSI W HaIpaBJICHUS MCIIOJIBb30BAHMS, YMEHHUE KIACCH(PHUIIMPOBATH OCHOBHBIC
3aJla4y aHaJIu3a JaHHBIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIMS, KIacTepu3anus, aHalu3
OTKJIOHEHMI), TOHUMATh MOCJE0BATEIbHOCTD PEIICHUS 3a/la4y aHaJu3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA W OICHKA KaueCTBa JAaHHBIX, BEIOOP /WM MOCTPOCHUE
MOJeNM, TIpeoOpa3oBaHME JIaHHBIX, BHU3yaJlM3alMs  JIaHHBIX, HWHTEpIpeTalus
pEe3yJbTaToB;

MOHMMAaHWE OCHOBHBIX TPUHIUIIOB YCTpPOHCTBA U  (YHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHUMUI pa3BUTUSA
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HAaBBIKAaMU PadOTHI C ONEPAMOHHBIMH CUCTEMAMHU, OCHOBHBIMHU BUJIAMH
IpOrpaMMHOro oOecnedeHus s pelleHus Y4eOHbIX 3ahad 10 BbIOpaHHOU
CHeUaIN3alNH;

HaJM4KE MPEJACTABICHHUI O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHUPE,
0 0a30BBIX NPHUHIMIAX OPraHU3alMu U (PYHKIMOHUPOBAHMS KOMIBIOTEPHBIX CETEW,
00 00ImKX IpUHIMNAX Pa3pabOTKU U PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUH;

HOHMMaHuE Yrpo3 HHPOPMAIMOHHON O€30MaCHOCTH, HCIOJBb30BAaHUE METOJIOB
U CPEACTB MPOTUBOJACHCTBUS 3TUM Yrpo3aM, CcoOOJIIofeHue Mep O€30MacHOCTH,
IPENOTBpAIAONIMX  HE3aKOHHOE  PacIupOCTPaHEHUE  MEPCOHANBHBIX  JIAHHBIX,
coOmo/ieHne TpeOOBaHMM TEXHUKH O€30MaCHOCTM W TUTHMEHbl Tpu  padbore
C KOMIIBIOTEpaMHU U JIPYTUMH KOMIIOHEHTaMU LHU(PPOBOrO OKPY>KEHUsS, MOHUMaHHE
IIPABOBBIX OCHOB MCIIOJb30BaHUS KOMIIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U PabOThI
B cetu HTEpHET;

NOHUMAaHUE OCHOBHBIX IPHUHIMIIOB JUCKPETHU3allMM  Pa3JIMYHBIX  BUJOB
uH(pOpMaIU, YMEHHE ONPEAENITh HHPOPMALIMOHHBIA 00bEM TEKCTOBBIX, I'paUUECKUX
Y 3BYKOBBIX JaHHBIX IPH 33JaHHBIX NapamMeTpax AUCKPETU3ALNH, YMEHUE ONPEIEIATh
CPEIHIOI0 CKOPOCThb I€PENayd JAHHBIX, OLEHUBATh W3MEHEHHE BPEMEHM IIepeaadn
IPU U3MEHEHUU UH(POPMALIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHala CBSI3U;

YMEHHUE UCIOJIb30BaTh IIPH PELICHUH 33]1a4 CBOMCTBA MTO3ULIMOHHOM 3aIllCH YUCEN,
JITOpUTMA MOCTPOCHHUS 3aIIMCH YUCa B TO3UIMOHHOW CUCTEME CUUCIIEHUS C 3aIaHHBIM
OCHOBaHMEM M TMOCTPOEHHUS YHCIA MO CTPOKE, COAEpKalled 3amuch 3TOr0 4YHcIia
B INO3ULHOHHOW CHCTEME CYMCIICHMS C 33JJaHHBIM OCHOBAaHHEM, YMEHHUE BBIIOIHATH
apu(pMeTHYEeCKrE ONEePalU B MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

YMEHHE BBINOIHITHh MpeoOpa3oBaHus JOTMUECKUX BBIPAKEHUH, UCTIOIB3Ys 3aKOHbI
anreOppl JIOTUKH, YMEHHE CTPOUTH JIOTHYECKOE BBIPAXKEHHWE B JU3BIOHKTHBHOMN
U KOHBIOHKTUBHOM HOpMajbHBIX (opMax MO 3aJaHHOM TaOJIUIE WCTUHHOCTH,
UCCIIEIOBAaTh 00JIaCTh HCTUHHOCTHU BBICKA3bIBAHUS, COJIEPKALIETO NIEPEMEHHBIE, pellaTh
HECJIOKHBIE JIOTHUYECKUE YPAaBHEHUS U CUCTEMbI YPAaBHEHHI;

NoHUMaHue 0a30BbIX AITOPUTMOB 0OPAOOTKHM YKCIOBOM M TEKCTOBOW MHpOpMaLIUn
(3amuch 4Kcel B MO3UIMOHHON CHCTEME CUUCIICHHSI, HAXOXKIEHUE BCEX MPOCTHIX YHUCEI
B 33/IaHHOM JIMara3oHe, 00paboTKa MHOTOPa3psIAHBIX LENBIX YK CEIl, AaHATTU3 CUMBOJIBHBIX
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CTPOK W JIPYTHX), AITOPUTMOB MOMCKA ¥ COPTUPOBKHU, YMEHHUE OMPEIEIITh CI0KHOCTh
U3y4aeMbIX B Kypce 0a30BBIX aIrOpUTMOB (CYMMHPOBAaHHE »JJIEMEHTOB MAaCCHBA,
COPTHUPOBKA MAacCCHBa, IMEpEOOPHBIC AITOPUTMBI, JBOWYHBIA TIOWCK) W TPUBOJUTH
IPUMEPBI HECKOJIBKUX aIrOPUTMOB Pa3HOM CIIOKHOCTH JIJIsl pEIICHUS OTHOH 3a1a4u;

BJIaJICHHC YHUBEPCATLHBIM S3BIKOM ITPOrPaMMHPOBaHHMsI BEICOKOTO ypoBHS (Python,
Java, C++, C#), npencraBieHUsIMA O 0a30BBIX THMAaX JAHHBIX U CTPYKTypax JIaHHBIX,
YMEHHUE UCIOJIb30BaTh OCHOBHBIC YIIPABIISIONMINE KOHCTPYKITUH, YMEHHUE OCYIIECTBIIAThH
aHAIIM3 TPEJIOKCHHON TPOTrpaMMBbI: OIpPENesaTh Pe3yabTaThl paboOThl MPOTPAMMBI
IpU 3aJaHHBIX HCXOJTHBIX JAaHHBIX, OMPEACNATh, MPH KaKUX HCXOIHBIX JTaHHBIX
BO3MOYKHO TIOJYyYEHUE YKa3aHHBIX PE3YyJIbTaTOB, BBISBISITH JaHHBIE, KOTOPHIE MOTYT
OpUBeCTH K OmUOKe B paboTe mporpamMmbl, (HOpMYIUpPOBATH MPEAJIOKECHUS
0 YIIYUIIICHUIO MTPOTPAMMHOTO KO/a;

YMEHHE  CO3/aBaTh  CTPYKTYpUPOBAaHHBIE  TEKCTOBBIE  JOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MaTepUalibl C HCIOIh30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HCIOIB30BaTh OJIIEKTPOHHBIC TaONWIBI JI1 aHalu3a, MpPeICTaBICHUS
U 00pabOTKM JaHHBIX (BKJIIOYash BBIUUCICHUE CYMMBbI, CPEIHETO apuphmMeTHdecKoro,
HanWOOJIBIIIETO W HAMMEHBIIIETO 3HAYEHUH, pelIeHne YPaBHEHHM, BHIOOP ONTHMAIBHOTO
perieHus1, To00p JTMHUY TPEHA, PEIISHUE 3a71a4 MPOTHO3UPOBAHMUS ).

B npouecce nzyuenus: kypca uHpopMatuku yriayonéHHoro ypoBHs B 11 kiacce
oOy4aromuMucs OyyT JOCTUTHYTHI CIIEYIOIINE PEAMETHBIE PE3YIIbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE  KOJbI, JOMNYCKAIOIIHE  OJHO3HAYHOE
JIEKOIUPOBaHUE COOOIICHUN (IpeUKCHBIE KObl), MCIOIb30BaTh MPOCTEUIINE KOJBI,
KOTOpBIE€ MO3BOJSIOT OOHApPY)KHUBAaTh M MCHPABIATH OUIMOKM NpU Mepefaye JaHHBIX,
CTPOUTh KOJ, OOECHeuMBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO CpPEIHIOI0 JJIMHY
COOOILIEHUS TPU U3BECTHOW YaCTOTE CUMBOJIOB, MOSICHATH MPUHLMIIBI PaOOThI MPOCTHIX
QITOPUTMOB CKaTUs JAHHBIX;

YMEHUE pelliaTh aIrOPUTMUYECKUE 3a]a41, CBSI3aHHBIE C aHAIN30M rpadoB (3a1a4u
MOCTPOEHHUSI ONTUMAIBHOTO ITyTH MEXY BEpIIMHAMU rpada, onpeaeneHus KoIuyecTBa
pa3IMYHBIX MyTEeW MEXAy BEpIIMHAMU OPUEHTHUPOBAHHOIO AlMKIMYECKOro rpada),
YMEHUE UCIOJIBb30BaTh JE€PEBbS IIPU aHAIIN3€E U IOCTPOEHUH KOJIOB U JUISl IPEICTABICHUS
apu(PMETUUECKUX BBIPAKEHHUI, TPU PEIICHUM 3aJad MOUCKa U COPTUPOBKH, YMEHHUE
CTPOUTH JIEPEBO WUIPHI MO 33JaHHOMY aJrOpUTMYy, pa3padaThiBaTh U O0OOCHOBBIBATh
BBIMTPBIIIHYIO CTPATETHIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEAIM30BbIBATH B BUJE MPOTPaMM 0Aa30BbI€ aJITOPUTMBI,
YMEHUE UCIOJb30BATh B IPOrpaMMax JaHHbIE PA3JIMYHBIX TUIIOB C yYETOM OTpaHUYECHHIM
Ha JMana3oH MX BO3MOJKHBIX 3HAYEHMU, MPUMEHATH MPU PELICHUU 3a/1ad CTPYKTYpPbI
JAHHBIX (CIIHMCKH, CIOBAPH, CTEKH, OUEPEAN, JEPEBHS), UCIIOIB30BaTh Oa30BbIE ONEPALIMH
CO CTPYKTypaMU JaHHBIX, IPUMEHSATh CTaHIapTHBIE U COOCTBEHHBIE MMOANPOTPAMMBI JIJIs
00pabOTKU YHUCIOBBIX JTAHHBIX U CHUMBOJIBHBIX CTPOK, MCIOJIb30BaTh MpU pa3padoOTKe
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nporpaMm  OMOJMOTEKM MOAMNPOrpaMM, 3HATh (DYHKIIMOHAJIbHBIE BO3MO>KHOCTH
WHCTPYMCHTAIILHBIX CPEACTB Cpelbl Pa3paboTKH, yYMEHHE HCIIOJIh30BaTh CPEICTBA
OTJIAJIKU TporpaMM B cpele NpOrpaMMHpPOBAHUSA, YMEHHE JTOKYMEHTHPOBAThH
IPOrpaMMBl;

yYMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMH CBEJCHUSMU O 0a3axX NaHHBIX, UX CTPYKType, CPEIACTBax
CO3JIaHKus U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOJWYHbIE (pEeIsSIMOHHbIE) 0a3bl
JAHHBIX (COCTaBIIATH 3alpoChl B 0a3ax MaHHBIX, BBITIOJHSATH COPTHUPOBKY W ITOWCK
3anuceil B 0a3e JIaHHBIX, HAMOJHATH pa3padOTaHHYI0 0a3zy JAHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHUE WCIOJb30BaTh KOMIBIOTEPHO-MATEMATHUYCCKUE MOJEIHN I aHaln3a
00BEKTOB M MPOIIECCOB: (POPMYIHPOBATH LIE€Tb MOJEIUPOBAHUS, BBIMOJIHATH AHAIU3
pe3yIbTaTOB, TIOJYYCHHBIX B XOJ€ MOJICITUPOBAHUS, OIICHUBATH COOTBETCTBUE MOJIEIH
MOJICTUPYEMOMY OOBEKTY HWIIA TPOIECCY, MPEACTaBIATh PE3yIbTaThl MOACIUPOBAHUS
B HaIJISIJITHOM BHJIE;

yMeHUe OpraHU30BHIBATH JMYHOE  WH(OpMaAIMOHHOE IPOCTPAHCTBO
C HCIMOJb30BAHUEM PA3JIUYHBIX CPEACTB IUMPOBBIX TEXHOJOTHM, TOHUMaHUE
BO3MOXKHOCTEH  IHU(PPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCIyT,  IU(POBBIX
00pa3oBaTeNbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX NPHUHIIMIOB pPabOThl, BO3MOXXHOCTEM W OrpaHUYCHHUS
MPUMEHEHUS TEXHOJIOTHI NCKYCCTBEHHOT'O HHTEIIICKTA B PA3JIMIHBIX 00JIACTAX, HATHINE
MPEACTABICHUM O Kpyre peniaeMbIX 3a7ad MaIllMHHOro oOydeHus (pacro3HaBaHUA,
KJIaccupuKalMud W MNPOTHO3UPOBAHMS) HAUUME MPEACTaBICHUM 00 HCMOIb30BaHUU
WH(OPMAITMOHHBIX TEXHOJIOTHI B Pa3IMYHBIX MMPOGECCHOHAIBHBIX cepax.
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10 KJIACC
HaumeHnoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI 1€ATEILHOCTH
pa3zeiioB U TEM [IporpammHoOe conepkaHue
n/m 4acoB oOy4aromuxcs

y4eOHOTO MpeaMeTa

Paznea 1. lIndpoBasi rpaMoOTHOCTH

11

Kommbrorep —
YHHUBEPCAIHLHOE
YCTPOKCTBO 00pabOTKH
JTAHHBIX

6

TpeboBaHUs TEXHUKU OE30MACHOCTU U
TUTUEHBI TIPU paboTe ¢ KOMITbIOTEPAMHU
U JPYTUMH KOMIIOHEHTaMH ITU()POBOTO
OKPY>KEHUSI.

[IpuHLIMIBI pAOOTH KOMIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. [apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBITIOJIHCHHUC ITPOI'PaMMBEI ITPOICCCOPOM.

OnepaTuBHas1, TOCTOSIHHAS U
J0JITOBpeMeHHas namsitb. OOMeH
JAHHBIMU C IIOMOILBIO IIIUH.
KoHTpoJutepbl BHEIIHUX YCTPOMCTB.
IIpssMO¥ OCTYII K IAMSITH.
OCHOBHBIE TEHAECHIIUU PA3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTUM.

AHaIM3UpPOBaTh YCIOBUS
VCTIOJIb30BaHUS KOMITBIOTEPA U APYTHUX
JOCTYITHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHUSI C TOYKU 3pEHUS TPEOOBAHUIM
TEXHUKHU O€30MTaCHOCTU U TUTUEHBI.
OnuceIBaTh COCTaBHBIE YaCTH

Y TIPUHIIUIIBI PAa0OTHl KOMITBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CHCTEM.

XapaKkTepru30BaTh KOMITbIOTEPHI PA3HBIX
ITOKOJICHUH.

Hckate B cetn IHTEpHET HHDOPMAITHIO
00 OTE4YEeCTBEHHBIX CIEIUATNCTAX,
BHECIIMX BKJIA] B Pa3BUTHE
BBIYHCJIUTEIILHON TEXHUKH.

[IpuBOIUTE ITPUMEDHI,

! Kypcu60M B COACPIKAHNU TEMATUYCCKOI'O INITAHUPOBAHUA BBIACISACTCA MAaTEpUal, KOTOpLIﬁ HE SBIIIE€TCS 00A3aTeIbHBIM IIpU U3YUCHUHU U HE BXOAUT B COACPIKAHUEC HpOMC)KyTO‘IHOﬁ nim
HUTOrOBOM aTTeCTallMy IO NPEAMETY.
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[TapaneabHbIC BEIYUCIICHHS.
MHoronponeccopHbI€ CUCTEMBI.
CyniepkomnbroTepsl. Pacnipenenénnnie
BBIYHCIIUTEILHBIE CUCTEMBI M1 00paboTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE

I (QPOBBIC YCTPOMCTBA M KX POJIb

B KOMMYHUKaIUIX. BcTpoeHHbIe
KOMITBIOTEPBl. MUKPOKOHTPOJLIEPHI.
Po6oTr3mpoBaHHbIE TPOU3BOICTBA

NOATBEPKAAIOIINE TEHACHIINNA PA3BUTUS
BBIYMCIIUTEILHON TEXHUKH.

[ToACHATH CYIIHOCTB NapajlIeIbHBIX
BbIYMcCIeHUd. [IpuBoIUTh NpUMEPHI
3a1a4, JUIsl PEIIEHUsT KOTOPBIX
IIPUMEHSIOTCS CYTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUU WM TEXHOJIOTUU
pacnpeaenEHHBIX BBIYHUCICHUM.
XapakTepu3oBaTh pOOOTU3HPOBAHHbBIE
IPOM3BOCTBA, MOOUIIbHBIE LU(POBBIE
YCTPOMCTBA U UX POJIb B KOMMYHUKALIAAX

1.2

[IporpammHuoe
obecrieueHue

[IporpammHoe obecrieueHue
KOMITBIOTEPOB U KOMITBFOTEPHBIX
cucteM. Buapl mporpaMmMHOToO
oOecreyeHus: U uX Ha3HaAYeHHeE.
Oco0eHHOCTH TTPOTrPAMMHOTO
oOecrieueHust MOOMJIbHBIX YCTPONCTB.
[TapauenbHOE MPOrpaMMUPOBAHUE.
CucreMHO€ porpaMMHoOe 00ecriedeHue.
OnepaliOHHbIE CUCTEMBI. Y TUIUTHI.
HpaitBepsl ycTpoucTB. MHCTAILTSA NS

U JCMHCTAIISALUS IPOTPAMMHOTO
o0ecreyeHusl.

daiisioBble cucTteMsl. [IpuHIHIBL
pa3MenieHnst 1 UMEHOBaHUs (ailioB

B J0JITOBpeMeHHOM raMsaTH. [11aGimoHb
JUTSL OTIMCAHUS TPYIII (pailyioB.

PaboTats ¢ rpadguueckum unrepdeiicom
oneparmoHHoi cucteMsl (OC),
CTaHAAPTHBIMU U CITy>KEOHBIMHU
NIPUIIOKEHUSAMU, (PaiIOBBIMU
MEHEKEPaMH.

COOTHOCHUTD BHJIBI JIUTICH3UN

Ha UCIOJIb30BaHUE MPOTPAMMHOTO
o0ecreyeHus U opsJI0K €ro
WCIIOJIB30BAHUS U PACIIPOCTPAHCHHSI.
[TpuBOIUTE IPUMEPHI POTIPUETAPHOTO
¥ CBOOOJHOTO MPOrPaMMHOTO
obecrieueHus, peTHa3HAYECHHOTO

JUTSI pEIICHUST OJTHUX M TeX XKe 3aj1a4.
Ha3pBaTh OCHOBHEBIC TIPABOHAPYIICHHUS,
AMEIOIIIE MECTO B 00J1aCTH
WCIIOJIb30BAHUS POTPAMMHOTO
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3akoHOIaTEILCTBO Poccuiickoi
®depnepanuu B 001aCTH IPOTPAMMHOTO
obecnieueHus. JlueH3upopanue
MPOTrPaMMHOTr0 00ecTieueHus U
udpoBwIX pecypcoB. [IponpuetapHoe u
CBOOO/THOE MPOTPaMMHOE 00eCIICUCHHE.
Kommepueckoe 1 HeKOMMEpPYECKOe
KCIOJIb30BaHUE MPOTrPaMMHOTO
obOecrieueHus: U HUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTD, yCTaHABIMBaEMasI
3aKOHOJIaTeIbCTBOM Poccuiickoit
denepanyu 3a HEMMPABOMEPHOE
KCIOJIb30BaHKE MPOrPaMMHOTO
oOecrieueHus: U LUPPOBBIX PECYPCOB

00ecCIIeueHHs, 1 OTBETCTBEHHOCTD
3a HUX, MMPETyCMOTPEHHYIO
3aKOHOAATEeJILCTBOM PD.
Hpakmuueckue pabomor*:

1. Uncmannsayus u oeuncmanisyus
npocpamm

1.3. | KomnbrotrepHsie cetu

[IpuHIMIIBI TOCTPOEHUS U annapaTHbIE
KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
Cereble mpoTokoibl. CeTb IHTEpHET.
Anpecanus B cetu IHTEpHeET.
[Iporokonsl creka TCP/IP.

Cucrema JOMEHHBIX HUMEH.
Pasnenenue |IP-cetn Ha mojiceTn

C MOMOIIIbIO Macok nojicerelt. CeTeBoe
aqMuHUCTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOMKAX
KoMIibroTepa. ITpoBepka HanuuMst CBA3H

[TosICHATH MPUHIUITBI TOCTPOCHHUS
KOMITBIOTEPHBIX CETEN.

BroisBnsTh oO1iiee v paznuyus

B OPTaHU3ALINH JIOKAIbHBIX U
J100aJTbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOIUTH MPUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
byHKITUSIMHU.

Hcnonap30BaTh Macku MojiceTen

115 pazouenus |P-cetu Ha moaceru.
[IpumeHnsThs IpOrpaMMHOE

pennaraemsiii B nporpamMme o HHGpOpMaTHKe NepeueHb NPAKTHYECKUX PaboT SABIISETCS PEKOMEH IATENbHBIM, YIUTEb JIIAET BHIOOD IPOBEIEHHS IPAKTHIECKUX PAbOT.
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c y31oM cetu. OnpeneneHre Mapupyra
JBIDKEHUS TTaKETOB.

Bune! nearensHoctu B cetn UHTEpHET.
CepBucol UnTepHerTa.
["eonndopMamoOHHbIE CHUCTEMBI.
["eosiokaliMOHHBIE CEPBUCHI PEATTLHOTO
BpeMEHU (HampuMep, JIOKAIHs
MOOHIIbHBIX TEJIEPOHOB, ONIPEICIICHUE
3arpy>K€HHOCTH aBTOMAarucTpaJiei),
WHTEPHET-TOPTOBIIsl, OpOHUPOBAHKE
OWJIETOB U TOCTUHHUII.
['ocynapcTBEHHBIE ANEKTPOHHBIE
cepBUCHI U yciryTu. CollMaibHbIE CeTH —
OpraHu3alys KOJUIEKTUBHOTO
B3aMMOJICUCTBUS M OOMEHA JaHHBIMH.
CeTeBoli TUKET: TTpaBujIa MOBEACHUS

B Knbeprpocrpanctse. [Ipodnema
MOJTMHHOCTH TIOJTy4YE€HHOMN
uHdopmaruu. OTKPBITHIE
o0pa3oBaTeNbHBIE PECYPCHI

oOecrieueHue sl TPOBEPKU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposarue

14

Nudopmanmonnas
0€301acHOCTh

TeXHOreHHBIC U SKOHOMUYCCKHE
yTPO3bI, CBSI3aHHBIE C UCTIOJIb30BAaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TexHoJoTHit. O01IKe MPOOIEMbI 3aIUThHI
uH(popMaIuu 1 HHPOPMAITMOHHON
6e3onacHoctu. CpecTBa 3alUThI
UH(POPMAIIUU B KOMITLIOTEPAX,

XapakTepu3oBaTh CyIIHOCTb NOHATHN
«uH(pOpMAaIMOHHAsE 0€30MTaCHOCThY,
«3anmTa HHPOpMaLum».
®opmyaupoBaTh OCHOBHBIE IPAaBUJIA
UH(OPMAITMOHHON O€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOIATEIEHYTO
0a3y, KacarIyrcs HHQOpMaIMOHHOM
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KOMITBIOTEPHBIX CETSIX

Y aBTOMAaTU3UPOBAHHBIX
UH()OPMAITMOHHBIX CUCTEMAX.
[IpaBoBOE oOecrnieueHue
nH(GOPMAIIMOHHON O€30MaCHOCTH.
DnexmporHas yupposas noOnucy,
cepmuuyuposanHvle caimol U
O0OKYMeHmbl.

[IpenoTBpamieHue
HECaHKIIMOHUPOBAHHOTO TOCTyTa

K JTUYHOU KOH(PHUICHIIMATIbHON
uH(pOopManuu, XpaHsuencs

Ha IEPCOHAIIBHOM KOMIIBIOTEPE,
MOOHIIbHBIX YCTPOUCTBAX.
Bpenonocnoe nporpaMmmMHoOe
oOecrieyeHue 1 crnocoObl 0OPbOBI ¢ HUM.
AHTHBHUPYCHBIC IPOTPAMMBEI.
OpraHuzarys JMYHOTO apXrBa
uHpopMaliuu. PesepBHoe KomupoBaHUeE.
[TaposbHas 3ammTa apXuBa.
[Iudposanne nanuprx. CAMMETpUYHBIC
¥ HECUMMETPHUYHBIC U PHI.

[ dps! mpocToii 3aMEHBI.

[udp Lezaps. [Hudp Buxenepa.
Anroputm mmdpoBarus RSA.
Cmeeanocpagus

0€30MacHOCTH.

[IpuMeHATh cpeAcTBa 3alTUTHI
uHpopMaruu: 6paHaMay3PHI,
AHTUBUPYCHBIC TPOTrPAMMBI,
apOJMPOBAHKE U APXUBHPOBAHUE,
mudpoBaHue.

[IpenorBpamars
HECaHKIIMOHUPOBAHHBIN JOCTYTI
K JTUYHOU KOH(HICHIIMATIbHON
uH(popMaIum, XpaHsueics

Ha MePCOHAILHOM KOMIIBIOTEPE,
MOOWIIBHBIX YCTPOWCTBAX.
Ilpakmuueckue padomui:

1. Anmusupycnvie npocpammul.
2. lllugposanue oannwvix

Hroro no pazgeny

24

27



denepanbHas padouas nporpamma | Mapopmaruka. 10-11 kmaccsl (yriyOn€HHBIA YPOBEHB)

Pa3znen 2. TeopeTrudyeckue 0CHOBBI HH(POPMATUKHI

2.1 | IIpencraBienue
uH(bOopMaIH
B KOMITBIOTEPE

19

Nudopmanusi, nanHble ¥ 3HAHUSL.
HNudopmarioHHbIe TPOIIECCHI

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U TUCKPETHBIC
BEJIMUMHBI ¥ cUrHaIbl. HeoOxoqumocThb
JTUCKpeTH3aIuu nHpopmammu,
MpeIHA3HAYCHHOM JIJIs1 XpaHEHUs,
nepeaadn 1 00padoTKH B U(POBBIX
cucreMax.

JIBOMUHOE KOJUpPOBaHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOBI.
JlekoupoBaHue COOOIEHUH,
3aMACAaHHBIX C TIOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cioBue PaHo.
[Toctpoenune ogHO3HAYHO
JIEKOAUPYEMBIX KOJIOB C TTOMOIIBIO
nepesa. I pagh An.A. Mapkosa. Enuauiibi
U3MEpEHHs KOJTMYeCcTBa MH(OPMAIIUH.
AndaBUTHBIN MOIXO]] K OIICHKE
KOJIM4eCTBa HH(POPMALIHH.

Cucremsl cuucnenus. Pa3sépuyras
3aIKCh LENbIX U APOOHBIX YHCEN

B TIO3UIIMOHHON CHCTEME CUUCIICHHS.
CBolicTBa ITO3UIIMOHHOM 3aIIUCH YHCJIa;
KOJIMYECTBO LK(DP B 3aIIUCH, IPU3HAK
JETMMOCTH YMCJIa HA OCHOBAaHUE

[TosicCHATH CYIIIHOCTH MOHATHI
«HGOPMALIHSY, «TaHHBICY, «3HAHUS.
Pemartp 3anaun Ha u3MepeHne
uH(popMaruu, 3aKIr0YEHHON B TEKCTE,
C TIO3UIMU aN(PaBUTHOTO MOJIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSTHOCTH MOSIBJICHUSI CHMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOIUMOCTH U CYIITHOCTh
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepeaadye u 00paboTKe JaHHBIX

C TOMOIIBKO KOMIIBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KO10B. KonupoBath
U JIEKOJIMPOBATh COOOIICHUS

C UCTI0JIb30BAaHUEM PaBHOMEPHBIX

Y HEPABHOMEPHBIX KOJOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccudumupoBars cuctembl
CUUCJICHUS.

BrinonuHsATs cpaBHEHUE YnCen,
3allUCaHHbBIX B JIBOMYHOM,
BOCBMEPHUYHOW U IECTHAAUATEPUIHON
CHUCTEMAX CUUCIICHUS.

OcCylIecTBIATH MEPEBOJT YUCET MEKTY
JBOMYHOM, BOCbMEPUYHOMU
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CUCTEMBI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1enoro yucia u3 P-uunoi
CUCTEMBbI CUUCIICHUS B JECATUUHYIO.

ANTOpuUTM NepeBoaa KOHEUHOU P-nuHoi

JIpo0H B JECATUUHYIO. AJITOPUTM
MIEpEBO/Ia LEJIOTO YUCia U3 IECATUIHOM
CUCTEMBbI cuucieHus B P-uunyto.
[lepeBoa KOHEUHOM IECATUYHOMN JPOOH
B P-nunyto. /IBonuHas, BocbMepu4Has
Y IECTHAAUATCPUYHAS CHCTEMBI
CUMCJIEHUS, CBSI3b MEXIY HUMM.
Apudmernueckue onepanuu

B IIO3ULIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /{gouuHo-oecsamuynas
cucmema CUUCeHus.

Komuposanune texctoB. Konnposka
ASCII. OnHoGalTHBIE KOJUPOBKHU.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHUH.

Koauposanue nzodpaxkennii. OrieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyecKuX JTaHHBIX TIPU 3aJJaHHBIX
pasperieHnu u TTyOrnHe KOJUPOBaHUS
uBera. [{BeToBbie Mmoaenu. BektopHoe

Y IIECTHALATEPUYIHON CUCTEMAMHU
CUMCIICHUS.

BBINIONMHATE CIIOKEHUE U BBIYUTAHUE
YHCEJl, 3alIMCaHHbIX B JBOMYHOM,
BOCBMEPUYHON U NIECTHAALATEPUIHON
CUCTEMAX CUHCIICHUS.

Ocy1ecTBIATh KOAUPOBAHNUE TEKCTOBOM

uH(pOpMaIUU C TOMOUIBIO
KOJIMPOBOYHBIX TAOJIHII.

Onpenenats UHPOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIICHUI B Pa3HBIX
KOJMPOBKAX.

Boruucisats pazmep 1BETOBOM MaIUTPhI
110 3HAYEHHUIO OUTOBOM TITyOUHBI 1IBETA.
Omnpenenars pazMepsl rpaduIecKux
(haiiyIoB MPY U3BECTHBIX PA3PEILICHUN U
riryOuHe KOAUPOBAHUS IIBETA.
Boruucnsats nHGOpMaIIMOHHBIN 00BEM
1 POBOI 3BYKO3AIMCH TI0 YaCTOTE
JTUCKPETU3AINH, TTTyOUHE KOJTUPOBAHUS
Y BPEMEHU 3aIlUCH.

Ilpakmuueckue padomoi:

1. Jluckpemusayus epagpuuecotii
ungopmayuu.

2. Jluckpemu3zayusi 36yK0801U
ungopmayuu
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koaupoBanue. DopmaTel rpadhuuecKux
¢aitnos. Tpéxmepnas rpaduxka.
®pakranpHas rpaduka.

Koauposanue 3Byka. OnieHka
HH(pOPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TIPH 33JJaHHBIX YaCTOTE
JTUCKPETU3AINH B PA3PSTHOCTH
KOJMPOBAHUS

2.2

OcHOBBI aJITEOPbI
JIOTUKA

14

Anre6pa noruku. [Tonsitue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (mpenukatsl). KBaHTOPHI
CYLIECTBOBAHMS U BCEOOILTHOCTH.
Jlornueckue onepanuu. TaOauIbI
HMCTUHHOCTH. JIOTHYeCKUe BhIpaKEHUS.
Jlormueckue TOXKIECTBA.
J{oKa3aTenbCTBO JIOTHYECKHUX TOKIECTB
C NOMOILLIO TAOJIMI] UICTHHHOCTH.
Jlornueckue onepanuu U ornepauuu
HaJl MHOYKECTBaMHU.

3aKoHbI anreOphl JTOTUKH.
OKBUBAJIEHTHbIE MPE0Opa30BaHUS
JIOTUYECKUX BBIpAKEHUU. JIornueckue
YpaBHEHUS U CUCTEMbl YPAaBHECHUIA.
Jlornyeckue QyHKUUU. 3aBUCUMOCTH
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
(GyHKUHNA OT KOJIMYECTBa apryMEHTOB.
[TonHbIE CUCTEMBI JOTUYECKUX

[IpuBOAUTE IPUMEPHI 3JIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAHMIA.
Pa3nuuathk BICKa3bIBAHMS U PEAUKATHI.
VYcTaHaBIMBATh CBSI3b MEKY alreOpoi
JIOTUKH U TEOPUEN MHOKECTB.
BrruucisaTe 3Ha4€HUS JIOTHYECKUX
BBIPKEHUI C JJIOTUYECKUMHU
onepannusIMu KOHbIOHKIINH,
TU3BIOHKLNN, NHBEPCHUH, UMILIAKALUH,
SKBHUBAJICHIIU Y.

[IpoBoauTh aHAIN3 TAOINULl HCTUHHOCTH.
CrpouTth TaOIUIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.
Ocyl1ecTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPAKEHUI C UCIIOJIb30BAHUEM 3aKOHOB
anreOpsbl JJOTUKH.

OcymecTBIsATh NOCTPOEHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOU
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GyHKIHH.

Kanonnueckue GopMbI JIOTHUECKUX
BbIpaxkeHu. COBEPILICHHBIC
JN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS 1O Ta0IUIE UCTUHHOCTH.
Jlornueckue 3EMEHTHI B COCTaBe
kommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAX MO 33ITAHHOMY JIOTUYECKOMY
BBIPAKECHUIO. 3aIIUCh JIOTUYECKOTO
BBIPAXKEHUS 110 JJOTHYECKOMN CXEME.
Muxkpocxemvl u mexuHono2us ux
npou3eo0cmaa

TaOJIMIIeH UCTUHHOCTH U €T0
YIPOLIEHUE.

Pemars npocteie Jornyeckue
YPAaBHEHHUS U CUCTEMBI YPABHECHHUIA.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATB yCTPOMCTBO CyMMaTopa

U TpUITEpa.

3anuchIBaTh JIOTHYECKOE BEIPAKECHUE
10 JIOTUYECKOU CXEME.

CTpouTh cXeMbl Ha JTIOTHUECKUX
3JIEMEHTAaX M0 3aIaHHOMY JIOTHYECKOMY
BBIPKECHHUIO.

Ilpakmuueckue padomui:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIU 8 MADIUYHOM Npoyeccope

2.3

Kommerorepnas
apudmeTrka

[IpencraBieHue UEIbIX YUCEI B MAMSITH
KOMIIbIOTEpA. OTPaHUYEHHOCTD
JIAana3oHa YMcel Mpy OrpaHUYCHUN
KoJmuecTBa pa3psaoB. [lepenosHenune
pa3psAaHON CeTKU. be33HakoBbIE U
3HAKOBBIC JaHHBIC. SHAKOBEIN OHT.
JIBOMYHBIN JOMOJHUTEIBHBIN KO
OTPHULIATEIIbHBIX YUCEIL.

[ToOuTOBBIE TOTHUECKHUE OTICPAIIHH.
Jlornueckuii, apupMeTUYECKUN U
nuknnaecku capuru. udposanue

[Tony4yaTs BHyTpEHHEE IPEACTABICHUE
LENBIX U BEIIECTBEHHBIX YHCEII

B IIaMSITU KOMITBIOTEPA; ONPEIETh
110 BHYTPEHHEMY KOy 3HaYEHUE YNCIIa.
XapaxkTepuszoBaTh O€33HAKOBBIC U
3HAKOBBIE JIaHHBIE.

[TosicHATH MOPSIAOK BBIMOTHEHUS
apuMeTHUYECKUX oTneparuii ¢ HeIbIMU
U BEUIECTBEHHBIMU YHCIaMU

B IIPOLIECCOPE.

[TpumeHsTh TOOUTOBBIE TIOTHYECKUE
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C MOMOIIbIO MTOOUTOBOM OTEepaIuu
«uckimoygaroniee Iy .

IIpencraiieHre BENIECTBEHHBIX YU CEIT

B IaMSTH KOMIIbIOTEpA. 3HAYAIIasl 4acTh
Y MOPAIOK yKncia. Jlnamna3oH 3HaYCHUN
BeIlIeCTBEHHBIX uncell. [Ipobiemsr
XpaHEHUs BEIIECTBEHHBIX YUCET,
CBSI3aHHBIC C OTPAHUYEHUEM KOJIMYECTBA
pa3psa0B. BeimonHeHne onepanuii

C BEIIECTBEHHBIMHU YHCJIaMH,
HaKOTUICHUE ONTHOOK TP BBIUYMCICHUSIX

orepanuu.
XapakTepusoBaTh MpeCTaBICHUE

U XpaHEHHUE B TaMSATH KOMITBIOTEPA
BEIIECTBEHHBIX YUCEN.

[TosicHATH MPUYUHBI HAKOTIIICHUS
OIMMOOK TP BBIYUCIICHUSIX

C BEIIECTBEHHBIMH YHCITAMH.
Ilpakmuueckue pabomut:

1. M3yuenue nopaspsono2o MawuHHo20
npeoCcmasieHus Yeavlx U 6eueCmeeHHbLX
yucern

Hroro no pazgeny

40

Pa3znes 3. AiIropuTtMbI M IPOrpaMMHUPOBAHHE

3.1

Bsenenue
B POrpaMMHUPOBAHUE

16

Onpenenenne BO3MOXKHBIX PE3YJIbTATOB
pabOThI MPOCTEUIITNX ATOPHUTMOB
yIPaBJICHUS UCTIOJIHUTEIISIMU U
BBIYUCIIUTEIILHBIX aJITOPUTMOB.
Omnpenenenne UCXOIHBIX TAaHHBIX,

IIPY KOTOPBIX AJITOPUTM MOXKET J1aTh
TpeOyeMblil pe3ysbTar.

DTtarnbl peneHus 3a71a4 Ha KOMIIBIOTEpE.
HNHCcTpyMeHTallbHBIC CPEACTBA:
TPAHCIISITOP, OTIATUHK,
npodmmpoBIHK. KoMmusius

Y MHTEPIIPETAIUS IIPOTPAMM.
BupryanbHbIe MaIIuHBL.
WuTerpupoBanHas cpena pa3paboTKy.

BoiscHaTh pe3ynbTar padoThl
aJITOPUTMA JJ1s1 UCTIOTHUTEISI

MIPU 33JIaHHBIX UCXOJHBIX JAaHHBIX,
ONPENEIISITh BOBMOKHbBIE NCXOAHBIE
JAHHBIE JIJIS1 U3BECTHOIO pe3yibTaTa.
[IpuBOIUTH MPUMEPHI AJITOPUTMOB,
COJIEpIKAIIUX MOCIEA0BATEIbHEIE,
BETBSIINECS U IMKIUYECKUE CTPYKTYPHI.
AHaJIM3UPOBATH IIUKIINYECKUE
AJTOPUTMBI JIJI1 UCTIOJTHUTEJIA.
Breinenars sTansl penieHust 3a1a4n
Ha KOMIIBIOTEPE.

[TosICHATB CYIIHOCTD BBIJICTICHHBIX
JTaroB.
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MeTonbl OTIAAKK IPOTpamMM.
Hcnonb3oBaHre TPaCCUPOBOYHBIX
Tabnuil. OTaag0YHbIN BBIBO/I.
[TomraroBoe BBIMOJHEHUE TPOTPAMMBI.
Touku octanosa. [IpocmMoTp 3HaUCHUN
MIEPEMEHHBIX.

A3bik nporpammupoBanus (Python,
Java, C++, C#). Tunsl JaHHBIX:
I1€JI0YMCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CnoxHnbie ycnoBus. LIuKibI ¢ ycnoBHeM.

[{MKJIBI IO IEPEMEHHOM.
B3anMo3aMeHseMOCTb pa3InyHbIX
BUJIOB IMKJIOB. IHBapuaHT 1UKJIa.
CocraBneHue IUKIIA C UCIIOJIb30BaHUEM
3apaHee OINPEeNEeIEHHOTO MHBApUAaHTa
LUKJIA.

JIoKyMeHTHpOBaHHE IPOTrPaMM.
Hcnonp30BaHnEe KOMMEHTAPUEB.
[ToaroToBka onucaHus MPOrpaMMbl

Y MHCTPYKIIMH JIJIs1 TOJIb30BATENS.
AnTopuTMBI 00pabOTKH HATYpaTbHBIX
YUCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YKCiIa Ha OTHEIbHbBIE ITU(PBI,
HAXO0XKJ€HUE CYyMMBbI U ITPOU3BEICHUS
u@p, HaX0XkKIEHNE MAKCUMaIbHON

OTnaxxuBaTh MPOTPAMMBI C TIOMOIITHIO
TPacCCUPOBOYHBIX TAOIHUIL

Y C HCTIOJIb30BAHMEM BO3MOXKHOCTEH
OTJIaJYMKa CPEbI POTPAMMHUPOBAHUSI.
CocTaBisATh TOKYMEHTALUIO

Ha IPOrpaMMmy.

Pa3pabatbIBaTh U peaan30BbIBATh

Ha SI3bIKE MPOTPAMMUPOBAHUS
aIropuTMbl 0OPAOOTKH 1IEJIBIX YUCET,
B TOM YHCJIC TIEpeOOPHBIE aJITOPUTMBI.
PaszpabatbiBaTh mporpammsl

T1s1 00paOOTKM JAHHBIX, XPAHSIITUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue padomui:

1. Bvioenenue u oopabomra yughp
Yeno2o YUcia 8 pasiuyHblx CUCIEMAX
CUUCTIEHUSL C UCNONb308AHUEM ONEPaYUli
YenouUCIeHHOU apu@dMemuKuU.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHBIX, XPAHAUUXCSL

6 Qaiinax

33



denepanbHas padouas nporpamma | Mapopmaruka. 10-11 kmaccsl (yriyOn€HHBIA YPOBEHB)

(MUHUMAaJTBHOW ) IU(PPHI.
HaxosxaeHnue Bcex mpoCThIX YHCe

B 3aJaHHOM Juama3oHe. [Ipencrabienue
4KCIia B BUIe HA00pa MPOCTHIX
COMHOXHUTEJECH. AIITOPUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

O6paboTKa JaHHBIX, XPAHSAITAXCS

B (haitnax. TekcTOBbIC M TBONIHBIC
daiinbl. DaiioBble IEPEMEHHBIC
(daiinoBele yka3arenu). UteHue

u3 (aiina. 3anuch B aiin

3.2

BcenomorarenbHbie
AITOPUTMBI

Pa3Ouenue 3amaun Ha MOoA3a1a4H.
[ToamporpaMmel (IpoLeAYPHI U
bynkuun). Pexypcus. PexypcuBHbie
00beKTHI (hpakTaiibl). PekypcuBHbIE
MpOLEeTyphl U GYHKITUH.
Hcnonb30BaHue CTEKA 1J11 OpTaHU3aluN
PEKYPCUBHBIX BHI30BOB.
Hcnons3oBaHne CTaHIAPTHON
OMOTMOTEKH SA3bIKA TPOTPAMMHUPOBAHUSI.
[MoaknroueHue OMOIMOTEK
MOANPOTrpaMM CTOPOHHUX
npousBoauTenen. Moy nbHbIN PUHLIMIT
MTOCTPOCHUS TTPOTPAMM

Pa30uBaTh 3aauy Ha MoA3a4auH.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPsItoLIMecs (hparMeHThl
IPOrpaMMBbl B BUZE NOATPOrPaAMM.
ITosACHATB CYIITHOCTH PEKYPCUBHOI'O
aNropuTMa.

Haxonutb pekypcuBHbIE O0OBEKTHI

B OKPYXKaIoIlleM MUpE.

Onpenendarb pe3ynbTaT padoThl
IIPOCTOTO PEKYPCUBHOTO aJIrOPUTMA.
Hcnonp30BaTh cTaHAapTHBIE
OMOJIMOTEKU MOANPOTPAMM S3bIKA
IIPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX NPOU3BOIUTEIIEH.
[IpuMeHsaTE MOAYJIBHBIN IPUHLIAIL
pu pa3paboTKe MPOrpamMmm.
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Ilpakmuueckue pabomut:

1. Hcnonvzosanue noonpoepamm
CMAaHOapmuou oubIuOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.

2. Pazpabomka noonpocpamm.

3. Pexypcugnvie noonpozpammoi.

4. Mooynvublil npuHyun nocmpoenus
npocpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeTOabl. TOUHOE U
NPUOIMKEHHOE pELICHUS 3a/1auu.
YucieHHbIE METO/IBI PELLIECHUS
YpaBHEHUI: METOJ1 repedopa, METOT
10JIOBUHHOTO JieneHusd. [Ipubnmxénnoe
BBIYHCIICHUE JIJTUH KPUBBIX.
Brruucnenue miomaaei puryp ¢
MIOMOILBIO YUCIIEHHBIX METO/I0B (METOA
PSIMOYTOJIBHUKOB, METOJ] TPAIELIHA).
[Touck Makcumyma (MHHUMYMa)
GyHKIIUU OJTHOM MepeMEHHON METOI0M
MOJIOBUHHOTO JICJICHHUSI

[TosicHATH IPUHITUTIBEI PaOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEX Y TOYHBIM U IPUOIKEHHBIM
PEIICHUSIMHU BEIYHCIIATEIBHBIX
3ajad.

Pa3zpabatbeiBaTh 1 OTIKUBATH
IPOTPAMMBI, PEATH3YIOIIIHEC
YUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPpUOIKEHHOE
BBIYHCIICHUE JITMH KPUBBIX

¥ TTomazei Guryp, IoMCK MaKCUMyMa
(MuHUMYMa) (PYHKITUU OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomut:

1. Yucnennoe pewenue ypagneuui.
2. Ilpubnudsicénnoe svruucierue OUH
Kpusblx u niowaoeu gueyp.

3. Ilouck maxcumyma (MuHuMyma)

@dyHKYUU
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3.4 | Anroputmbl 00pabOTKH 5 OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTPOCHHBIE QYHKITUH
CHUMBOJIbHBIX JaHHBIX Berpoennbie pyHKINU S3bIKA A3bIKa MPOTPAMMHPOBAHUS
IPOrpaMMUPOBAHUSA JIJIs1 00pabOTKH 111 00paObOTKH CUMBOJIBHBIX CTPOK.
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabatpiBaTh 1 OTJIAXKUBATD
00pabOTKN CUMBOJIBHBIX CTPOK: IPOrPaMMBI, pEATU3YIOIIUE TUTIOBBIE
NOJICYET KOJIMYECTBA MOSIBICHUN AITOPUTMBI 00PAOOTKH CHMBOJIBHBIX
CHUMBOJIA B CTPOKE, pa30MEHUE CTPOKU JTAHHBIX Ha BEIOPAHHOM SI3BIKE
Ha CJIOBA M0 IPOOEIbHBIM CHMBOJIAM, POTPaMMHPOBAHUSI.
MOWCK TMOACTPOKH BHYTPH TaHHOM [IpeobpazoBbIBaTH YKCIA
CTPOKH, 3aMeHa HalJICHHOW MOJICTPOKH | B CHMBOJIBHYIO CTPOKY M 0OpaTHO.
Ha JIpYTyIo cTpoky. ['eHeparus Bcex Ilpakmuueckue pabomut:
CJIOB B HEKOTOPOM aJi(haBuTE, 1. llocumeonvuas obpabomka cmpox.
YIIOBJIETBOPSIOLIUX 3a/1aHHBIM 2. Obpabomka cmpox
orpannuyeHusM. [IpeobpazoBanue uncna | ¢ ucnoavzosanuem QyHxkyuil
B CUMBOJIBHYIO CTPOKY U OOpaTHO CMAaHOapmuou OUbIUOMEKU A3bIKA
NPOCPAMMUPOBAHUA.
3. ['enepayus écex cnos,
VO0081emBOPAIOUUX 3A0OAHHOMY
YC08UIo
3.5 | AnroputmMbl 00paboOTKH 10 MaccuBbl ¥ IOCIIEI0OBATEIBHOCTH [IprBOIUTH TPUMEPHI OTHOMEPHBIX
MacCHBOB yriceln. Beraucienne o000IEHHBIX U IBYMEPHBIX MaCCHUBOB.

XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa
WJIM YHCIIOBOM MTOCIIE0BATENBHOCTH
(CyMMBblI, IPOU3BEACHHUS], CPETHETO
apu(pmMeTryecKoro, MUHUMaIbHOTO
Y MaKCHUMaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA HJIEMEHTOB,

[IpuBoaUTH IpUMeEpHI 3a1a4

13 TTIOBCEIHECBHOMU KM3HHU,
IIPEAIIOIArarolX UCIIOIb30BaAHNE
MaCCHUBOB.

Pa3pabatbiBaTh 1 OTNIQXKHUBATH
IIPOrPAMMBI, peaIU3YIOLI1E TUIIOBbIE
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YIIOBJICTBOPSIONINX 33 JaHHOMY
yCJI0BUI0). JIMHEWHBIN MOUCK
3aJJaHHOTO 3HAYCHUS B MACCHBE.
CopTupoBKa OTHOMEPHOTO MAaCCHBA.
[TpocThie METOBI COPTUPOBKH
(MeTon Imy3bIpbKa, METO BEIOODA,
COPTUPOBKA BCTABKaAMHU).
CopTHpoBKa CIUSHUEM.

beicTpas copTupoBKa MaccuBa
(anroput™m QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCCHBE.

JIBymMepHbIE MacCUBBI (MATPHIIBI).
AnropuTMbI 00pabOTKH ABYMEPHBIX
MacCHBOB: 3aII0JIHEHUE IBYMEPHOTO
YHCIIOBOTO MacCHBa MO 3a/1aHHBIM
IpaBHJiaM, TIOUCK dJIEMEHTa

B JIBYMEPHOM MAacCCHBE,

BBIYHCIIEHHE MaKCUMyMa (MUHUMYMa)
¥ CYMMBI 3JIEMEHTOB JByMEPHOTO
MacCHUBa, MEPECTAaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomxa npoepamm ons pewrenus
NPOCMbIX 3A0a4 AHANU3A OAHHbIX
(ouucmra oannvix, knaccugurayus,
AHANU3 OMKIIOHEHULL)

aITOPUTMBI 00PaOOTKH OJTHOMEPHBIX
Y IBYMEPHBIX MAaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE POTPAMMHPOBAHHUSL.
Paspabamuieams npoepammol

OJI51 peutenusi nPOCMbLX 3a0a4 AHAIU3A
OQHHBIX.

Ilpaxkmuueckue padomoi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606uiénnolx
Xapakmepucmuk Maccusa (Yuciosoi
noCe008amelbHOCUL).

3. Ilouck munumanvroco
(MaKkcumantbHo20) d1eMeHma 8 YUcio80M
maccuse.

4. Jlunetinwlii nOUCK 3a0AHHO20
3HAYEHUs 8 MAcCCuse.

5. Ilpocmbie memoovl copmuposKku
maccusa.

6. hvicmpas copmuposka maccuea.

7. Jlsouunvlii nouck.

8. Obpabomra mampuy.

9. Ananuz oanHwlx

Hroro no pazgeny

44
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Pa3znen 4. UndopManiuoHHbIE TEXHOJIOTUH

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBbIil mporeccop. Pa3zpabatbiBaTh CTPYKTYpY JTOKYMEHTA.
JOKYMEHTOB PenaktupoBanue u opmaTUpoBaHUE. Hcnonp30Bath cpecTBa aBTOMaTU3ALUN

[IpoBepka opdorpaduu u rpaMMaTUKH. | IPU CO3IaHUU TOKYMEHTA.
CpenctBa moucka v aBT0O3aMEHbI [IpumeHsTh paBuiIa UUTUPOBAHUS
B TEKCTOBOM IPOLIECCOPE. UCTOYHUKOB U 0(hOPMIICHHUS
Hcnonb30BaHuE CTHIIEH. OouborpauuecKux CChUIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIE [IpuHMMAaTh yyacTHe B KOJJIEKTUBHON
JTOKyMEHTbl. CHOCKH, OTJIaBJICHUE. paboTe HaJ JOKYMEHTOM.
KonnexktuBHas paboTta ¢ JOKyMeHTaMH. | BBINOIHATE HaOOp U MPOCTYIO BEPCTKY
NHCTpyMEHTBI pelieH3UPOBaHUS MaTeMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O6naunsie | Ilpakmuueckue padomol:
cepuckl. Jlenosas nepemnucka. Pedepar. | 1. Bépcmxa doxymenmos
[IpaBwia HIUTUPOBAHUS UICTOYHUKOB U C Mamemamu4ecKumu opmynramu.
odopmieHus: 6ndbanorpaduuecKux 2. Mnozocmpanuutvie OOKyMeHmbl.
cceutok. OdopmiIeHHE CITHCKA 3. Konnexmuenas paboma
muteparypsl. Cmanoapmel ¢ OOKYMeHmamu
oubuocpagpuueckux onucaruil.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOMN
TekcTa. TexHu4eckue cpeicTBa BBOIa
TekcTta. Crenuanu3upoBaHHbIE CPeICTBA
pEIAKTUPOBAHUSI MATEMATUYECKHUX
TEKCTOB

4.2 | Ananu3 JaHHBIX 8 Ananu3 nanHbix. OCHOBHBIE 3aJ]a4H [IpuBOAMTH MPUMEPHI 3a/1a4 aHAJIM3a

aHaJIN3a TAHHBIX: POTHO3UPOBAHHE,
KJ1accuduKaIus, KiacTepusaius,
aHaJIN3 OTKJIOHEHUI.

JTAHHBIX.
[TosicHATs Ha TpUMeEpax
IIOCJIEN0BATENBHOCTD PEILIECHUS 3a1a4
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[TocnenoBaTenbHOCTH pelICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OUHUCTKA U OIIEHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeNid, TpeoOpa3oBaHue JaHHBIX,
BU3YyalIM3allus JaHHBIX, UHTEPIPETALIHS
pe3ynbraroB. [IporpamMmmHble cpeacTBa
U UHTEPHET-CEPBUCHI /111 00pabOTKU

U [Ipe/ICTaBICHUS JaHHBIX. bosbime
JaHHble. MalmHHOe 00yUYeHHe.
HUnmennekmyanvuvii anaius OAHHbIX.
AHanu3 TaHHBIX C TOMOIIIBIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPETHETO apu(pPMEeTHUECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAYCHUS
nuaral3oHa. Beraucienue
Kod(puIeHTa KOPPEAIUHU IBYX PSIIOB
nanHbIX. [locTpoenue cTonbyarsIx,
JUHEHYATHIX ¥ KPYTOBBIX JHArPaMM.
[TocTpoenue rpa@ukoB GyHKIHIMA.
[TonOop muaMK TpeHaa, pelieHue 3aaa4
MPOTHO3UPOBAHUS.

HucneHHoe pelieHrue ypaBHEHU N

C IOMOIIbIO [T0100pa MapameTpa.
OnTuMu3zanus Kak MOMCK HAaUTy4IIero
pelieHus B 3aJJaHHBIX YCIIOBUSIX.
[eneBas ¢hyHKIHS, OTpAaHUYCHUS.

aHaJIM3a JaHHBIX.
Pemate mpocThie 3a1a4n aHAIN3a
JAHHBIX C TIOMOIIIBIO DJICKTPOHHBIX
TaOJINLI.

Hcnonb30BaTh COPTUPOBKY U (PHITBTPHI.
Hcnonbs3oBaTh cpencTBa 1€I0BOMU
rpaduKy JUISl HATISAHOTO
IIPE/ICTABIICHUS JAHHBIX.

Pemathb npocthie pacuéTHbIC U
ONTHMHU3AIMOHHBIC 32/1aYH C [IOMOIIHIO
AJIEKTPOHHBIX TaOJIUII.
Ilpakmuueckue pabomut:

1. Ananuz oannwvix c nomowsbio
91eKMPOHHBIX MAOIUY,.

2. Haensaonoe npedcmasienue
Dpe3yibmamos CmamucmuiecKoul
0bpabomku OaHHBIX 8 8UEe OUACDAMM
cpeocmeamu pedaKmopa 31eKmpOHHbLX
maoauy.

3. Iloobop nunuu mpenoa,
NPOcHO3UpOsaHue.

4. Yucnennoe peuteHue ypasHeHut

C NOMOWbI0 N00HoOpa napamempa.

5. Pewenue 3aoau onmumusayuu

C NOMOWDBIO IJIEKMPOHHBIX MAOIUY
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JlokanbHbIe U TJ100aIbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3amnau
OITHMH3AIUH C TOMOIIBIO
AJIEKTPOHHBIX TaOJHUIL

Wroro 1o pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepxaHue
/11 4acoB o0ydJaronmxcs

y4eOHOTO IpeaMeTa

Pa3znen 1. Teoperudyeckue ocHOBBI HH(opMa

THKH

1.1 | Undopmarus
¥ UH(GOPMAIIMOHHBIE
HPOLIECCHI

10

Teopernueckne Moaxoabl K OLEHKE

KOJIM4eCcTBa HHPOPMAIIHIH.

3aKOH aIIUTUBHOCTU UH(POPMAITUH.
®opmyna Xaptiu. Uupopmanus u

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CHKATHUS JAHHBIX.

Agnroputm LZW. ANrOpUTMBI CoKaTUSA
JTAHHBIX

C IOTEPSIMU. Y MEHBIIICHUE TITyOUHBI
KoJupoBaHus 1iBeTa. OCHOBHbBIE UAEU
anroputmoB cxkatus JPEG, MP3.
CxopocCTh nepeiaun JaHHbIX.
3aBUCUMOCTh BPEMEHU NIEpeIaun

OT HH(POPMAITMOHHOTO 00BEMA TAHHBIX
1 XapaKTEepUCTUK KaHayla CBSI3H.
[IprynHbBI BOSHUKHOBEHUS OIITMOOK
npu nepeaade gaHHbIX. Kogbl,
MO3BOJISIONIME OOHAPYKUBATh U
UCITPaBJISThH OMIMOKH, BOZHUKAIOIINE
Ipu niepeaade AaHHbIX. PaccTosiHue
XsmmuHra. Koguposanue

Anroput™m RLE. Anroputm Xaddmana.

XapakTepu30BaTh pa3InUHbIE
TEOPETUYECKUE MOAXO/IbI K OLIEHKE
KOJIM4eCTBa UH(POPMALIHH.
OnuchIBaTh U3y4aeMbl€ aITOPUTMBbI
CKaTusl JaHHBIX, CPABHUBATh
pE3YNbTAThl UX PaOOTHI.

Pemiats 3aaun Ha onpeieIeHUE
BPEMEHU NEPEAAYH TaHHBIX 0 KaHAITY
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMHU.
[TosiCHATH TPUHIUIIBI OOHAPYKEHUS

Y UCTIPABIICHUS ONIMOOK MpH Mepeade
JTAHHBIX C TTIOMOIIIBIO
MMOMEXO0YCTOMYUBBIX KOJIOB.

[TosicCHATH 3HAaUYEHUE TOHATU
«CUCTEMAY, IIOJICUCTEMA,
«CUCTeMHBIN YPhEKT?,
«YTIpaBJICHUEY; 3HAUCHUE 00PaTHOM
CBSI3U JJIs1 JOCTHKEHUS LIETTU
yIpaBICHUSI.

Ilpakmuueckue pabomot:

1. Corcamue oannvix ¢ noMoubIO
aneopumma RLE.
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¢ moBTopeHueM 6uToB. Kobl
X3MMUHra.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTBue. CucteMHbIN 3P heKT.
VYrpanenue kak HHGOPMAIIMOHHBIN
npouecc. ObparHas CBs3b

2. Corcamue OaHHBIX C NOMOUBLIO
aneopumma Xaggpmana.
3. Corcamue 0anHvix ¢ nomepsamu

(aneopummol JPEG, MP3).
4. Ilomexoycmoiiuusvie KOOl

1.2

MopaenupoBanue

Mopaenu u moaenupoBanue. Llenb
MOJEIINPOBaHUsA. AJIEKBATHOCTh
MOJIETN MOJEINPYEMOMY OOBEKTY WIIH
Iporeccy, eI MOACIUPOBAHUS.
dopmann3anus MPUKIAIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB
MOJIEJMPOBAHUS B BUJIE, yIOOHOM

JUTSl BOCIIPUSATHSI YEJIOBEKOM.
['padmueckoe npeacTaBieHuE JaHHBIX
(cxembl, TaOIUILIBI, TPAPUKH).

['padgwi. OcHOBHBIE TOHATHS. Bubl
rpados. Onucanue rpad)0B ¢ TOMOUIBIO
MaTpHL CMEXHOCTH, BECOBBIX MATPHLI,
CIIUCKOB CMEXKHOCTH. Pelienue
AITOPUTMUYECKUX 3a]1a4, CBA3aHHBIX
c aHanm30M rpadoB (mocTpoeHue
ONTUMAJIBHOTO MyTH MEXIY
BepIIMHaMU rpada, onpeseseHne
KOJIMYECTBA PA3JIMYHBIX TyTEH MEXIY
BEpLIMHAMU OPUEHTUPOBAHHOTO
alUKJINYecKoro rpada).

JepeBbsi. bunapnoe nepeBo. [lepeBps

Onpenenarb NOHITHS «MOJIETbY,
«MOJEIINPOBAHKE.
Knaccudgunuposats Moenu

I10 33TaHHOMY OCHOBAHMIO.
OnpenensaTe nenb MOACITUPOBAHUS

B KOHKPETHOM CITy4ae.

[IpuMEHSTh anrOpUTMbI HAXOXKICHUS
KpaT4yalllliX MyTed MEK1y BEpIINHAMUA
OpUEHTHUPOBaHHOTO Tpada.
[IpuMEHSTH aNrOPUTMBI ONIPEACIEHUS
KOJINYECTBA PA3JIMYHBIX TyTEH MEXIY
BEpUIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYEeCKOro rpada.

[IpuBOINUTH MPUMEPHI UCTIOTB30BAHUS
JIEPEBLEB U IpaOB MpPU ONUCAHUU
OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO
MUpa.

CtpouTs AepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJEIb
HEKOTOPOU CUTYyallHH.

JlaBaTh onpeaeneHne BIUTPHIIIHON
CTPATETUH.
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noucka. Criocoosl 00X0/1a AepeBa.
[IpencraBnenne apumMeTHIECKUX
BBIPAKEHUI B BUJE JAEPEBA.
JIMCKpeTHBIE UTPBI JBYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
nepeBa repedopa BapuaHTOB, OTIMCAHUE
CTpaTeTuu UTphl B TaOIUYHON popme.
BoIMrphIIIHbIE U POUTPHILIHEIE
MO3UIINU. BBIUTPBILIHBIE CTPATETUH.

CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTA.

CepBHrChI MAlIIMHHOTO TIEpEeBOIa U
pacIiO3HaBaHMs YCTHOM pEUH.
KoruutuBHbIE CEPBUCHI.
Nnentudukaius u mouCK
M300paKEHUM, pacro3HaBaHUE JIUII.
Camoo0y4aroniuecst CHCTEMBI.

N cKkycCTBEHHBIN HHTEIICKT

B KOMITBIOTEPHBIX UTPax.
Hcnonp3oBaHne METOI0B
HMCKYCCTBEHHOTO MHTEJIEKTA

B 00y4Yaroumx cucreMax.
Hcnonbp3oBanue METOIOB
HMCKYCCTBEHHOT'O UHTEJIEKTA

B poOoToTexHMKe. IHTEpHET BelleH.
IlepcriekTUBBI pa3BUTHS
KOMITbIOTEPHBIX HHTEIUIEKTYJIbHBIX
cucreM. HelipoHHsle cetu

OnuckIBaTh BHIMTPHIIIHYIO CTPATETUIO
B 33JJaHHOM UI'POBOW CUTYyalluU

B (hopMe JiepeBa WM B TaOTMIHOM
dbopme.

[TosicHATH MOHATUSL «UCKYCCTBEHHBIN
WHTEJUICKT, «MAIIMHHOE O0YICHHE.
[IpuBoAUTH MpUMEpHI 33724,
pEIIaeMbIX C TOMOIIBIO
HCKYCCTBEHHOI'O MHTEIIJIEKTA.
Ilpakmuueckue pabomot:

1. Ilouck eviuepviuinoti cmpamezuu

8 uepe ¢ noaHoU uHgopmayuel.

2. Cpedcmea ucKkyccmeeHH020
unmennexma

Hroro no pazgeny

18
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Paznen 2. AiropuT™Mbl ¥ IPOrPAMMUPOBAHUE

2.1 | DneMeHTHI TeOpuHn 6 dopmanu3aliys MOHATHUS aJrOpUTMA. [TosICHATE MOHATHS «BBIYUCIUTEIBHBIN
QJITOPUTMOB Maivna TeropuHra kax MPOIIECCH, KCIOKHOCTH AITOPUTMa,

YHUBEpCalbHasi MOJEJIb BBIYMCIICHU. «3(PPEKTUBHOCTD aNTOPUTMAY.
Tesuc YUeépua—Trropunra. [TpuBoauTH IpUMEPHI 3P PEKTUBHBIX
Mawuna [locma. aJTOPUTMOB.
Hopmanvnwvie ancopugmvr Mapkosa. CocTaBnsiTh MPOTPAMMBI JIJIs1 MAIITUHBI
Aneopummuiecku Hepazpewumvle Toropunra.
3a0auu. 3adaua ocmanosa. Hcnonvzosams HopmanbHble
Hesoszmoorcnocmv aemomamuueckotl aneopugpmol Mapxosa.
OMIAOKU NPOSPAMM. JlaBaTh OLIEHKY CJIOKHOCTH U3BECTHBIX
O11eHKa CI0KHOCTH BBIYUCIICHUIA. JITOPUTMOB.
Bpewmst paboTel 1 006EM HucnionszyeMoit | Ilpakmuueckue padomet.
MaMsITH, UX 3aBUCUMOCTb OT pa3Mepa 1. Cocmasnenue npocmoii npocpammol
UCXOIHBIX NJaHHBIX. O1eHkKa o151 mawunsl Toropunea
ACHUMIITOTUYECKOU CIIOKHOCTH
aITOPUTMOB. AJITOPUTMBI
MOJMHOMUATIBHOU CJIOKHOCTH.
[Tepebopusbie anroput™mel. [Ipumepbl
Pa3JIMYHBIX AJITOPUTMOB PEIICHUS
OJIHOM 33/1a4M, KOTOPbIE UMEIOT
Pa3JIMYHYIO CIIOXKHOCTh

2.2 | AnTOopuTMBI 28 [Torck MpoCThIX YKCEN B 3aJAHHOM Hcnonb30BaTh alrOPUTM «PELIETO

U CTPYKTYPBI JaHHBIX

JIMara3oHe ¢ MOMOIIBIO aJlTOpUTMA
«permieto IpatocheHay.
MHoropa3psaHbie 1eble Yhcia,
3aJlayul JJIMHHOW apu(PMETUKH.

OparocgeHay 17 MOUCKa IPOCTHIX
YKCeJ B 3aJaHHOM JIMAIIa30HE.
[TosicHATh TPUHIUIIBI 00PaOOTKU
MHOTOPa3psAAHBIX LEJIbIX YACEN
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CnoBapu (accollMaTUBHBIE MACCUBHI,
OTOOPKEHUS ). XOII-Ta0TUIBI.
[TocTpoenue anhaBUTHO-9YaCTOTHOTO
CJIOBaps JUIsl 33JaHHOTO TEKCTa.
Amnanuz mexcma Ha ecmecmeenHom
sa3viKe. Bvloenenue
nocnedosamenvHocmel no wadouy.
Pezynapnvie svipasicenus. Yacmommuoiti
AHANU3.

Crexu. AHAIIU3 TPaBUIILHOCTH
CKOOOYHOT0 BhIpaxkeHusl. Beruucienue
apu(PpMETUIECKOTO BhIPAKEHUS,
3alMCaHHOrO B OCT(HUKCHOMU (hopMme.
Ouepenu. Mcnonp3oBanue ouepean
JUTSl BpEMEHHOTO XpaHEHUS TaHHbBIX.
Cesaznvle cnucku. Peanuszayusa cmexa u
ouepeodu ¢ NOMOWBIO CEAZHBIX CNUCKOS.
Anroputmsbl Ha rpadax. [Toctpoenue
MUHHUMaJIBLHOTO OCTOBHOIO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epagha 6 enydouny. Ob6x00 epaga
6 wupuny. KonnuecTBo pa3aInuyHbIX
MyTeH MEXTy BEPIIMHAMHU
OPUEHTHUPOBAHHOTO AITUKINIECKOTO
rpada. Anroput™m JlefKCTphl.
Aneopumm Dnovoa—Yopwanna.

Y peaj30BbIBATh COOTBETCTBYIOIINE
aJITOPUTMBI Ha S3BIKE
MIPOrpaMMHUPOBAHUS.

[IpuMeHsTh crioBapu (acCOlMaTUBHBIC
MacCCHBBI, OTOOpaKeHHS) B 3a1a9ax
00pabOTKH JTaHHBIX.

BoInoiHATH NpOCTOM aHAIU3 TEKCTa
Ha €CTECTBEHHOM S3BIKE, B TOM YHCJIC
C UCIIOJIb30BaHUEM PETYJISIPHBIX
BBIPAYKECHU.

[TosicCHATH NPUHITUTIBI PAOOTHI CTEKA
Y 0Yepe/v, UCTO0JIb30BaTh CTEKU

Y o4Yepeau ISl pELICHUS
ATOPUTMUYECKUX 3a]1a4.
Peanu3oBeIBaTH U UCIIOIL30BATh
JIBOUYHBIE (OMHAPHBIC) IEPEBbS

1 rpadbl 11 penieHus 3a1a4y
00pabOTKH JTaHHBIX.

HMcnonp30BaTh AMHAMHUYECKOE
MporpaMMHUpPOBaHUE

JUJIS1 BBIYUCIIEHUS PEKYPCUBHBIX
GyHKUMNA, TOACYETA KOJIUYECTBA
BapUaHTOB M PEIICHUS 3a/1a4
OIITUMHM3AINH.

Ilpakmuueckue pabomuwi:

1. Ilouck npocmeix uucen 6 3a0aHHOM
ouanasoue.
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JepeBbs. Peanuzanus nepesa

C IMIOMOUIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHEIE) TEPEBbS.
ITocTpoenue nepeBa s 3aIaHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexypcuBHbIE aaTopuTMBI 00X0/12
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau 1yt 00xXo0/1a JepeBa.
JlnHaMHu4ueckoe mporpaMMrupOBaHUE
KaK METO/]I PEIICHUS 3a/1a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pE3yAbTAaTOB. 3aa4H, PEIIaeMbI€ C
MTOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCICHUE
PEKYPCUBHBIX (DYHKIIHH, MOACUET
KOJINYE€CTBA BAPUAHTOB, 3aa41
ONTUMU3ALNU

2. Peanuzayus evluucieHuil

€ MHO2OPA3PAOHBIMU YUCTAMU.

3. llocmpoenue angasumno-
4aCMoOmMHO20 C08APsL 0715l 3a0AHHO20
mekcma.

4. Ananuz mexkcma Ha eCMecmeeHHOM
A3bIKe.

5. Buiuucnenue apugpmemuueckozco
BbIPANCEHUS, 3ANUCAHHOZO

8 nocm@uKkcHot gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue oepesvbes

0151 BLIYUCTICHUS APUPMEmULeCKUX
8bIPANHCEHUL.

8. Buiuucnenue onunsl Kpamuatiuie2o
nymu mexicoy eepuunamu spagha
(aneopumm [etikcmpot).

9. Bovluucnenue peKypcusuvix (yHKyull
€ NOMOWbIO OUHAMUYECKO20
NPOSPAMMUPOBAHUSL.

10. Iloocuém konuuecmesa eapuanmos
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumusayuu

€ NOMOWBIO OUHAMUYECKO20
NPOSDAMMUPOBAHUSL
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2.3 | OCHOBBI OOBEKTHO- 16 [Tonsarue 06 0ObEKTHO- [TosICHATH OCHOBHBIE IPUHITUIIBI
OPUEHTUPOBAHHOTO OpPUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrPaMMHUPOBAHHUS nporpaMMupoBaHun. OOBEKTHI U IPOrPaMMHPOBAHHS.

kaccel. CBOMCTBA U METOABI OOBEKTOB. | [IpoeKTHpOBATH M UCIOJIH30BAThH
OOBEKTHO-OPMEHTUPOBAHHBIN aHAIIU3. | IPOCTHIE KIACChI OOBEKTOB.
Pa3paboTka nmporpamm Ha OCHOBE [IpoexTupoBaTh HEPAPXUU KIIACCOB
00BEKTHO-OPHEHTHPOBAHHOTO NOAXO0AA. | IS OIUCAHUS IIPEIMETHOM
WNukancynsiys, Hacae0BaHue, obmnacTu.
nosmmMophuzm. Pa3pabateiBaTh nporpamMmbl
Cpensbl ObICTpO pa3zpaboTKu c rpaduueckuM uHTEepderncom.
nporpamm. [IpoextupoBanue N3ydats BTOPOU A3BIK
uHTEepdeiica noJIb30BaTes. IPOrpaMMHPOBAHUS
Hcnonp30BaHue TOTOBBIX yNpaBisieMblX | Ilpakmuueckue padomot:
AJIEMEHTOB JIJIsl TIOCTPOEHUS 1. Ucnonvzoeanue 20mogulx K1accos
uHTepderica. 8 npocpamme.
O0630p A3BIKOB TPOTPaMMHPOBAHUS. 2. Paspabomka npocmoii npoepammol
[TonsiTue o mapagurmax C UCNONIL308AHUEM KAACCOS.
IpOrpaMMUpPOBanus. HM3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONL3YIOWe20 UHKANCYIAYUIO.

4. Paspabomka uepapxuu K1accoe.

5. Paspabomka npocpammbi

¢ epaghuueckum unmeppeticom

Htoro mo pazneny 50
Paznen 3. UndopManuoHHbIE TEXHOJIOTUH

3.1 | KomnsroTepHo- 8 DTanbl KOMIBIOTEPHO- Brienars aransl KOMIBIOTEPHO-
MaTeMaTHIeCKOe MaTEeMaTHYECKOTO MOJICTTUPOBAHUSI: MaTEeMaTHIECKOTO MOICTUPOBAHUS
MOJIETUPOBAaHUE MOCTaHOBKA 33J]a4H, pa3paboTKa U Peajn30BbIBATH UX C TOMOUIBIO
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MOJENH, TECTUPOBAHUE MOJIEIIH,
KOMITBIOTEPHBIN

SKCIIEPUMEHT, AHAJIU3 PE3YIITATOB
MOJIETTUPOBAHUS.

Juckpernzanus npu MaTeMaTH4ECKOM
MOJEIUPOBAHUHN HENIPEPBIBHBIX
npoueccoB. MoaenupoBanue
IBI>KEeHUs1. MoaenupoBaHue
OMOJIOTUYECKUX CUCTEM.
MaremaTnyeckre MOJEu

B 9KOHOMMKE. BrunicnuTenbHbIe
DKCIIEPUMEHTHI C MOJIEIISIMHU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yabTaToB
JKCIIepUMEHTA. MeTo HaMMEHBIIINX
KBaJipatoB. OLEHKA YHUCIOBBIX
napamMeTpOB MOJICTUPYEMBIX O0BEKTOB
U npoueccoB. BoccranoBneHue
3aBUCUMOCTEM 110 pe3yapTaramM
AKCIIEPUMEHTA.

BeposarnoctHbie MOnenu. MeToabl
Momnte-Kapiio. Umutanmonsoe
MojienupoBanue. CHCTEMBI MACCOBOTO
o0CITy>)KUBaHUS

MPOTrpaMMHOTO 00ECTICUCHHSI.
[TosicCHSITh HEOOXOAMMOCTH U CYIITHOCTH
TUCKPETU3AINY TIPU PEIICHUH
BBIYHCIIUTEIHLHBIX 33/1a4 C TIOMOIIIBIO
KOMIIBIOTEPOB.

Hcmonp30BaTh MMHATAITMOHHOE
MOJICIMPOBAHUE, B TOM YHUCJIE HA
OCHOBE BEPOSATHOCTHBIX MOJIEJICH.
OO6pabatbIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue padomot.

1. Mooenuposanue osusicenus.

2. Mooenuposanue buonocuyeckux
cucmenm.

3. Umumayuonnoe mooenuposamue
¢ nomowyvbro memooa Monme-Kapio.
4. Obpabomka pe3y1bmamos
9KCnepumenma
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3.2

bas3n1 nanHbBIX

10

Tabnuunble (pensiuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBacHuE
CBeJIcHUH 00 OJTHOTHITHBIX 0OBEKTaX.
ITose, 3ammck. Kirou Tabmuiel. Paborta
C TOTOBOM 0a30i TaHHBIX. 3aOJTHECHUE
0a3bl naHHbBIX. [Touck, copTHpPOBKA U
buIbTpanys TaHHBIX. 3aIPOCHI

Ha BBIOOPKY JaHHBIX. 3aIIPOCHI

C mapameTpaMu. BerauciseMple mois

B 3ampocax.

MHuoroTta0anyHble 0a3bl JaHHBIX.
Turebl cBsI3el MEXy TaOIUIIAMU.
Buemnwmit kimrod. I{emocTHOCTD 6a3bl
JAHHBIX. 3aIIPOCHl K MHOTOTA0IMYHBIM
0a3zaM JaHHBIX.

OcHo6Hble NPUHYUNBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oanuvimu SQL. Coz0anue npocmuolx
sanpocos na szvike SQL na svibopky
OAHHBIX U3 0OOHOU MAOIULDL.
Hepenayuonnvie 6bazvi Oannwvix.
Oxcnepmuvie cucmemol

XapakTepusoBaTh 0a3y TaHHBIX KaK
MOJIEITb TPEAMETHON 00JIaCTH.
[TpoexkTrpoBaTh MHOTOTAOINYHYIO 0a3y
JTAaHHBIX.

OcCyIIeCTBIIATH BBOJI M PEAKTUPOBAHUE
JTAaHHBIX.

OcCyIIeCTBIATh COPTHPOBKY, IIOUCK

Y BBIOOp JIaHHBIX B TOTOBOM 0aze
JTAaHHBIX.

®opMHUpOBaATH 3aITPOCHI HAa TTIOMCK
JAaHHBIX B CPEJIC CUCTEMBI YIIPABIICHUS
0a3aMH TaHHBIX.

VYrpapisTh 02301 JaHHBIX

C TIOMOIIIBIO ITPOCTHIX 3aMPOCOB

Ha s3b1ke SQL.

[TosIcCHSTH 00JTaCTH TPUMECHECHHS,
JIOCTOMHCTBA M HEJIOCTATKU
HEPEISIIUOHHBIX 0a3 JaHHBIX

B CPaBHCHUU C PEIIAIIMOHHBIMH.
Ilpakmuueckue pabomol:

1. Paboma c comosoti 6a30ti OGHHBIX.
2. Pazpabomxa mnocomabauunoii 6aswl
OAHHDIX.

3. 3anpocul Kk MHO2OMAbIUYHOU Oa3ze
OQHHBIX.

4. Ynpaenenue OaHHbIMU C NOMOWDBIO
sa3zwika SQL
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3.3 | BebO-caiitbl 14 WuTepuer-npuioxenus. [lonstue o [ToSICHATH MPUHLMIIBI TEXHOJIOTUU
CEPBEPHOM M KIIMEHTCKOW YaCTAX CaliTa. | «KJIMEHT — CEpBEP» Ha MpUMEpe
TexHonorust «KJIMEHT — cepBEP», €€ B3aMMOJICHCTBHS Opay3epa
JIOCTOMHCTBA U HEAOCTaTKU. OCHOBBI u BeO-cepBepa. Co3naBaTh NPOCTHIE
sa3p1ka HTML n kackaagabix TaOIuIL BEO-CTpaHUIIbI, UCTIONb3YS S3bIK
ctuieit (CSS). Cuenapuu Ha si3bIke pasmetku HTML, kackagHbie TaOIUIIBI
JavaScript. ®opMbl Ha BeO-CTpaHULIE. CTUJIEH U CLICHAPUHU HA SI3BIKE
Pa3Mmeiienne BeO6-caiiToB. Ycmyra JavaScript. OnuceIiBaTh TEXHOJIOTUIO
XOCTHHTa. 3arpy3ka (aityioB Ha callT pa3MeIIeHus CAauTOB B ceTH VIHTEpHET.
Ilpakmuueckue padbomur:
1. Coz0anue mexcmosot
8eO-CMpaHuybl.
2. Coszoanue 6eb-cmpanuyul,
sKAOYAIOW el MYTbMUMEOUliHblE
0bvexmul (PUCYHKU, 386YKOBbIEe OAHHbIE,
8U0€0).
3. Oghopmnenue cmpanuysi ¢ NOMOWbIO
KACKAOHBIX mabuy cmuell.
4. HUcnonv3osanue cyenapues Ha s3vike
JavaScript
3.4 | KomnbroTepHas 8 BBox n300pakeHuii ¢ UCMONIb30BaHUEM | BBIMOTHATE 0OIIYI0 KOPPEKITHIO
rpaduka Pa3TUYHBIX ITUGPOBBIX YCTPOMCTB U (PPOBBIX N300paKEHUH.

(mupoBBIX oTOANIAPATOB U
MHUKPOCKOIIOB, BUIEOKaMep, CKAaHEPOB
U APYTUX YCTPOMCTB).

['padpuueckuii penaktop. Pazpemienue.
Kanpuposanue. Mcnpasnenue

[IpumMeHsATh UHCTPYMEHTHI
rpaduyecKoro peakTopa K OTACIbHBIM
00JacTsIM N300paKeHHUSI.

CTpouTh MHOTOCJIOMHBIE H300PAKEHUS
C UCTIOIh30BAHUEM MACOK, TOTOBUTH
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ICPCIICKTHUBHI. FI/ICTOFpaMMa.

Koppekuus ypoBHEN, KOppeKLUs [IBETA.

OO6ec1BeynBaHUE LIBETHBIX
n3zoopaxenuit. Peryms. PaboTa

¢ obnacTsimMu. OUIBTPHI.
MHorocoliHbIe H300paKEeHHUS.
TekcToBeie cion. Macka cios.
Kananel. CoxpaneHue BbIICTIEHHON
obnactu. [loaroToBka mumrocTpaui
17151 B€O-CaiiTOB. AHUMUPOBAHHbIEC
M300paKeHUsI.

BekropHas rpaduka. [IpuMUTHBEI.
N3MeHneHne nopsika 3JIEMEHTOB.
BripaBHHBaHME, pacrpeesicHue.
I'pynnuposka. Kpusbie. @opmMatsl
BEKTOPHBIX PUCYHKOB. Vcnosib30BaHue
KOHTYpOB. Bekropuszanuus pacTpoBbIX
N300paXKeHUI.

[IpuHIMIIBI TOCTPOCHUS U
pEIAKTUPOBAHUS TPEXMEPHBIX
monaenei. CeToOUHbIE MOJIEITH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelleHus. Kamepsl.
AnnutuBHbIE TeXHOJOTHH (3D-
npuHTepsbl). [ToHsATHE O BUPTYyaIbHON
PEATBHOCTH U JOTIOJTHEHHOM
peaIbHOCTH

WJUTIOCTPALIMH J1J151 pa3MEICHUSI
Ha BeO-caiiTax, co3/1aBaTh
aHUMHUPOBAHHBIE U300pAKEHUSI.
Co3znaBath BEKTOPHBIE H300paKeHUs

C TIOMOUIBIO PEAAKTOPA BEKTOPHOM
rpaduKy Ui HHCTPYMEHTOB
TEKCTOBOTO TPOIIeccopa.
Ilpakmuueckue padomuwi:

1. Obpabomra yugposwvix
gdomoepaghuii (kaopuposanue,
ucnpaenenue nepcneKmuenl, KOppeKyus
VpoeHell, KoppeKyus yeema,).

2. Pemywv yughposwix pomoepadhuii.

3. Muoeocnoiinvie uzo0opasicenus.

4. AHumuposaHuvle U300PaANCEeHUsL.

5. Bexmopnas epaghuxa
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3.5 | 3D-monenupoBaHue 8 [IpyuHIMIIBI TOCTPOCHUS U [TosICHATH NPUHIIUIIBI TOCTPOCHUS
peIaKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJIEIICH.
Mozenel. CeTouHble MOCIH. BoInonHATE onepaiuu o NoCTPOSHHUIO
Matepuainbsl. MoaenpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHMKOB OCBeleHus. Kamepsl. MOJIETIEN.
AnnutuBHBIE TeXHOJOTHH (3D- Pa3zmenmaTe Ha BUPTYyallbHOM CLIEHE
MIPUHTEPHI). HMCTOYHHUKHU OCBEIICHUS U KAMEPHI.
[ToHsiTHE O BUPTYaAJILHOM pEaTbHOCTH [IpuBOAWTH IPUMEPHI UCITOTH30BAHUS
U JIOTIOJTHEHHOW peaibHOCTU TEXHOJIOTUI BUPTYaIbHOU
U JIONIOJIHEHHOM peaibHOCTH.
Ilpakmuueckue pabomol:
1. Coz0anue npocmoix mpéxmepHuix
Mooerell.
2. Cemounbie mooenu.
3. Penoepune
Htoro mo pazneny 48
PezepBHoe Bpemst 20
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
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