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@denepanbHas pabodas mporpamma 1o ydeObHomy mnpeamety «MHpopmaThka
(yrnyOnéHHblil ypoBeHb) (IpeameTHast ooaacth «MaremaTuka u nHpopMaTuka») (nanee
COOTBETCTBEHHO — TMporpaMma 1o HHPOpMaTHKe, HWH(GOpPMATHKA) BKIFOYACT
MOSICHUTEIBHYIO 3aIMCKY, COIepKaHne 00yIeHMS, TUTAHUPYEMbIEC PE3YIbTaThl OCBOCHUS
MIPOTpPaMMBbI 10 HH(HOPMATHKE, TEMATHIECKOE TNIAHUPOBAHUE

Copmepxanre  OOy4YCHHsI pPacCKphIBaeT COJACpXKAaTeIbHBIC JHUHUH, KOTOPHIC
IpeIaraloTcs A 00s3aTebHOT0 M3YYCHHUS B KaXKJIOM Kjlacce Ha YPOBHE CPEIHETrO
o01ero oOpa3oBaHusI.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS MPOTPAMMBI 10 MH(POPMATHKE BKIIOYAIOT
JUYHOCTHBIE, METaNpEeAMETHBIC PE3YJbTaThl 3a BECh IMEpHUoa OOy4YeHHS Ha ypOBHE
cpenHero o0uiero oopa3oBaHus, a TaKKe MPEAMETHbIC JOCTHKEHHSI 00y4JaromIerocs 3a
KaXJIBIH T0JT 00yUYeHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo uHpopmaTuke (yriiyOJ€HHBIH YpOBEHb) Ha YpPOBHE CPEIHErO
oOmero obpazoBaHus pa3zpaboTaHa HAa OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTelbHOM  HporpaMMbl  cpeiHero  obmiero  oOpa3oBaHMS,
npeacraBieHHbix B I'OC COO, a Takxke (QenepanbHOil pabouyell NporpaMmbl
BOCITUTAHMSI.

[IporpamMma mo mHpOpMaTHKe MAET MPEACTABICHUE O IENAX, OOIIeH CTpaTeruu
oOyudeHus, BOCIIUTAHUSA U PA3BUTHS OOYYArOIIMXCS CPEACTBAMHU y4eOHOTrO IMpeaMeTa
«Mudopmarukay Ha yriyOoJEHHOM ypOBHE, YCTaHABIMBAET 00s3aTEIbHOE MPEAMETHOE
coliepKaHue, MPelyCMaTPUBAET €ro CTPYKTYpUPOBaHUE 1O pa3ziesiaM U TeMaM Kypca,
OTIpE/IeTIsIeT pachpesieieHne ero mo kjaccaMm (ToAaM HW3ydeHwus), AaéT TpPUMEpHOe
pacmpeziesnieHnrne yaeOHbIX 9acoB 10 TEMATHUYECKUM pa3ziejiaM Kypca U peKOMEHIYEMYIO
(mpuMepHyI0) TMOCHEAOBATEIIBHOCTh UX HW3YYEHHUS C YYETOM MEXKIPEAMETHBIX H
BHYTPHUIPEIMETHBIX CBSI3€H, JOTUKA Y4€OHOTO MPOIlecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarouxcsi.

[Iporpamma 1m0 WHGOPMATHKE ONpPEAETAeT KOJUYCCTBECHHBIC M KauyeCTBECHHBIC
XapaKTEPUCTUKU Y9eOHOTO Marepuaia JJisd KaxJa0ro roja U3y4eHus, B TOM YHCIIEC JJis
COJIepPKATEIPHOTO HAMOJIHEHHUSI PA3HOTO BUJA KOHTPOJIA (MTPOMEKYTOUHON aTTECTAI[MN
00y4aromuxcsi, BCEPOCCUMCKUX MPOBEPOUYHBIX pPa0OT, TOCYAapCTBEHHOW HWTOTOBOM
arrectanmu). [lporpamma mo wuHpOpMaTHKE SIBISETCS OCHOBOH IS COCTABIICHHUS
aBTOPCKUX YYEOHBIX MpOrpaMM M YYeOHHWKOB, TMOYPOYHOTO TUIAHMPOBAHUSA Kypca
YUUTEIIEM.

NudopmaTuka B cpeHeM oO1ieM 00pa3oBaHUM OTPAXKAECT:

CYIIHOCTh MH(POPMATUKH KaK HAYYHON IMCUUILITMHBI, U3y4arolIeil 3aKOHOMEPHOCTH
MPOTEKaHUSI W BO3MOXXHOCTH aBTOMAaTH3alMKM HWH(POPMAIMOHHBIX IPOIIECCOB B
Pa3IMYHBIX CUCTEMAX;
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OCHOBHBIE 00J1aCTH IPUMEHEHUSI UHPOPMATUKH, TIPEXK]IE BCEr0 MHPOPMALIMOHHBIE
TEXHOJIOTHH, YIIPaBICHUE U COLIMATBHYIO cepy;

MEXAUCIUIUIMHAPHBIN ~ Xapakrep  uHGOpMAaTUKM W WH(OpMAIMOHHOM
JESTEIbHOCTH.

Kypc wundpopmaTuku st ypoBHS CpeaHero oomero o0pa3oBaHusl SBISETCS
3aBEpPIIAIOIIMM JTallOM HENPEpPhIBHOM MOATOTOBKM OOyYaromuxcss B 00JacTu
uHbOpPMATUKA U HMHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM, OMUpaeTcs Ha
coJiep)kaHue Kypca MHPOPMATHKH YPOBHS OCHOBHOTO OOIIETO OOpa3oBaHUSI M OIBIT
MOCTOSIHHOTO TMPUMEHEHUS MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, NaéT
TEOPETUIECKOE OCMBICIICHNE, HHTEPIPETALUIO U 0000IICHHE STOTO OMBITA.

PesynbraThl  yriyONE€HHOrO  ypOBHS ~ M3yudeHHs ~ y4eOHOro  mpenmMera
«MHpopMaTHKa» OPUEHTUPOBAHBI HA MOJIYYEHUE KOMIIETEHTHOCTEHN sl TOCIIETYOIIEN
npodeccruoHanbHON ASSTENBHOCTA KaK B paMKax JaHHOW MpeaMeTHOM 00JacT, Tak u
B CMEXHBIX ¢ Hel oOnacTsax. OHM BKIIIOYAIOT B ce04:

OBJIaJICHUE KJIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCS
JaHHasT TpeaMeTHas o00JIacTh, PacllO3HABAaHUE COOTBETCTBYIONIUX WM NPHU3HAKOB U
B3aUMOCBS3€H, CIOCOOHOCTh JEMOHCTPUPOBATh PA3IUYHbIE MOAXOJbl K H3YHYEHHIO
ABJICHHUM, XapaKTEPHBIX IJI U3y4aeMOil MpeaMeTHON 001acTy;

YMEHHE peniaTh TUIOBBIE MPAKTUYECKUE U TEOPETUUECKHUE 3a7auyM, XapaKTepHbIC
JUTSI KICTIOJIb30BAHMS METOJIOB M MHCTPYMEHTApHs JaHHOU MPEAMETHOM 00J1acTu;

HaJU4Iue TMPEACTaBICHUM O JaHHOW MPEAMETHON 00JIaCTH KaK IEJIOCTHOM Teopuu
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 001aCTIMU 3HAHUM.

B pamkax yrayOn€HHOTO YpOBHSI U3y4YeHUsT HWH(OOpPMATUKUA 00€CTeunBaeTCs
LeJICHANPABJICHHAs] TMOJArOTOBKa OOy4YalIIUXCid K MPOAODKEHHI0 00pa30BaHUS
B OpraHuzauusx npodeccHOHaIbHOrO  00pa3oBaHUs IO  CHELHAIBHOCTSM,
HEMOCPEJICTBEHHO CBS3aHHBIM C ITU(DPOBBIMU TEXHOJIOTHSIMHU, TAKUM KaK TPOrpaMMHast
UHXeHepus, uH(opManuMoHHas  0€30MacHOCTh, HH(MPOPMALMOHHBIE CUCTEMBI H
TEXHOJIOTUU, MOOWJIbHBIC CUCTEMBI U CETU, OOJIbIIINE JaHHbIE U MAalIMHHOE OOy4YeHHE,
MPOMBIIUICHHBIA ~WHTEPHET BEIIEW, WUCKYCCTBEHHBIM WHTEJUIEKT, TEXHOJIOTHHU
OecnpoBOAHONW  CBSI3M, PpPOOOTOTEXHHMKA, KBAHTOBbIE  TEXHOJIOTMH,  CHCTEMbI
pacnpeaenEéHHOro peecTpa, TEXHOJIOTUU BUPTYAJIbHOM U JOTIOJTHEHHOW PEAIbHOCTEN.

OcHoBHas 11e/1b U3ydeHus: yueOHoro npeamera «Mudopmaruka» Ha yriny0iaéHHOM
YpPOBHE CpeIHero oOIero ooOpa3oBaHusi — oOOecnedYeHHe JaIbHEHUIIEer0 pa3BUTHUS
MH()OPMAITMOHHBIX KOMIIETEHIINN 00Yy4aIoerocs, €ro rOTOBHOCTH K KM3HU B YCIIOBHSIX
pa3BuBarolierocs MHGOPMAIIMOHHOTO 00IlecTBa M BO3pacTaroulell KOHKYPEHIMU Ha
peiHKe Tpyaa. B cBs3m ¢ »tum m3ydenne uHdopmatukm B 10-11 kmaccax moimKHO
00€eCIeYHTh:

c(hOPMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAHHOTO HA TIMOHUMAaHUU POJH
nH(opMaTHKH, HTHPOPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBITTUICHUS;
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c(OpPMUPOBAHHOCTh YMEHUH pa3ianuaTh (HaKkThl U OLIEHKH, CPABHUBATH OLICHOYHBIE
BBIBOJIbI, BHUJAETh HUX CBSI3b C KPUTEPUSMU OLEHHUBAHUS U CBS3b KPUTEPHUEB
C OIpenenéHHON CUCTEMON LEHHOCTEH, MPOBEPSITh HAa JOCTOBEPHOCTh M 0000IIATH
uHdopMaIuio;

c(hOpPMHUPOBAHHOCTH MPEICTABICHUIA O BAMSIHUA MH(POPMAITMOHHBIX TEXHOJIOTUN Ha
KU3Hb YeJOBEKa B OOLIECTBE, IMOHMMAaHME COLMAIBHOIO, 3KOHOMHUYECKOTO,
MOJIUTUYECKOT0, KYJbTYPHOIO, OPUIUYECKOTO, MPUPOJHOTO, SPrOHOMHUYECKOTO,
MEAMLMHCKOIO U (PU3NOJIOTHYECKOTO KOHTEKCTOB MH(OPMALIMOHHBIX TEXHOJIOTHl;

OPUHATHE TPABOBBIX U OJTUYECKUX ACIEKTOB HH(POPMAIMOHHBIX TEXHOJIOTUH,
OCO3HaHUE OTBETCTBEHHOCTH JIOJEW, BOBJIECYEHHBIX B CO3/aHUE W HCIIOJIb30BAaHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIPOCTPaHEHUE UHPOPMALIHH;

CO3JaHME YCJIOBUM U1 PAa3BUTHS HAaBBIKOB Y4Y€OHOWM, MPOEKTHOH, Hay4dHO-
UCCIIEJIOBATEIbCKOM W TBOPUECKOM  JEATENBHOCTH, MOTHUBALIMKM  OO0YyYaroluxcs
K CAaMOpPa3BUTHIO.

B conmepxxanun yuebHoro mnpeamera «MHpopMaTuka» BBIIEHAIOTCS YETHIPE
TEMAaTUYECKHUX Pa3Zela.

Paznen «ludpoast rpaMOTHOCTE» MOCBSILIEH BOIPOCAM YCTPONUCTBA KOMITBIOTEPOB
U JpYruX D3JEMEHTOB LHM(PPOBOrO OKPYKEHMs, BKIIOYas KOMIIBIOTEPHBIE CETH,
HCIIOJIb30BAaHUIO CPEACTB OINEpPAlMOHHOW CHUCTEeMbI, pabotre B cetu HHTepHer u
HCIIOJIb30BAaHUIO UHTEPHET-CEPBUCOB, MHPOPMALIMOHHON 0€30MACHOCTH.

Paznen «Teopernueckre OCHOBBI MHGOPMATHKNY» BKIIOYACT B CEOsl MMOHSATUHHBIN
annapaT  MH(OpPMATUKH, BOMPOCHI  KOAUPOBAHUS  HMHPOPMALMHM, HU3MEpPEHUs
UH(OPMAITMOHHOTO 00BhEMa JTaHHBIX, OCHOBBI aireOpbl JIOTUKHM M KOMIBIOTEPHOTO
MO/IETTUPOBAHUS.

Pazgen «AnroputMsl W IpOrpaMMUpPOBAHHME)» HANpaBIE€H Ha  Pa3BUTHE
QITOPUTMUYECKOIO MBIIIIEHUS, pa3padOTKy alrOpUTMOB U OLIEHKY HX CII0XKHOCTH,
(opMHpOBaHHE HABBIKOB pEATM3ALMK MPOrpaMM Ha fA3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «WHdopmannoHHble TEXHOJOTHMM» MOCBSIMIEH BOMpPOCaM MPUMEHEHHUS
UH(OPMALIMOHHBIX TEXHOJIOTHM, peaJu30BaHHBIX B MPHUKIAIHBIX [POrPAMMHBIX
NPOAYKTaX M HWHTEPHET-CEpPBHCAX, B TOM YHCIE B 33Jadyax aHalu3a JaHHbIX,
UCIOJIb30BAHUIO 0a3 JaHHBIX M SJIEKTPOHHBIX TAOJIUILL JUIsl peLICHUS] TPUKIIAJAHbIX 3aa4.

B npuBenénnom pnanee conepkaHuu ydeOHoro mnpeamera «MHdopmarukay

KYPCHUBOM BBIJICJICHBI JIOTIOJIHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJAT B 005A3aTEIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBbITh NPEAJIOKEHbl IS HW3YYEHUS OTICIIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YUYaIOIIUMCH.

YrnyOn€HHbIE ~ ypOBEHb  W3Y4YeHHMs] ~ MHPOPMATHUKH  PEKOMEHAYETCS JUIs
TEXHOJOTUYECKOIO npoduis, OpPUEHTUPOBAHHOTO Ha VMHXEHEPHYIO U
MHPOPMALIMOHHYIO  c(epbl  AEITENbHOCTU. YTIUIyONEHHBIH  YpPOBEHb  M3y4YEHUS
uH(bOpPMAaTUKU  O0OECTIeYMBACT: TMOJATOTOBKY  OOYyYaIOIUXCS, OPHEHTHPOBAHHBIX
Ha CHELMAIBHOCTH B 00JacTH HH(OPMALMOHHBIX TEXHOJOTUH W HHKEHEPHbIE
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CTIEIMATILHOCTH, yYaCTHE B MPOCKTHOMN M UCCIIEIOBATENBCKON ACSITEILHOCTH, CBI3aHHON
C COBPEMEHHBIMHM HAIPABJICHUAMU OTPACIH HHPOPMAIIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHA, TOATOTOBKY K YyYacTHIO B OIMMIIMaAaX M caade EauHOoro
roCyIapCTBEHHOI'O PK3aMEHa M0 HH(OpMaTHKeE.

[TocnenoBaTenbHOCTh U3YUYEHUSA TEM B MpeAesiaX OJHOTO roja oOy4eHHsS MOKET
OBITh M3MEHEHA IO YCMOTPEHHIO YYHTENs MPU TOArOTOBKE paboyeil MmporpaMMbl U
MOYPOYHOTO TJIAHUPOBAHHUSL.

Oob1iee yncio 4acoB, peKOMEHJOBAHHBIX JIJIs M3ydeHus nuHpopmaruku — 272 yaca:
B 10 kimacce — 136 vacos (4 yaca B Henemo), B 11 kimacce — 136 yacos (4 yaca B HeJEIO).
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COJIEP’ KAHUE OBYYEHMUA!

10 KJIACC

Hu¢posBas rpaMOTHOCTH

TpeOoBaHUsS TEXHUKH OE30MACHOCTH M TMTHEHBI MPU paboTe ¢ KOMIBIOTEpaMU U
APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[Tpuniunel paboThl KOMITBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (HoH
Helimana. ['apsapockas apxumexkmypa. ABTOMATHYECKOE BBIMOJHEHUE MNPOrPAMMBI
npoueccopoM. OrnepaTuBHas, MOCTOSIHHAS U IOJITOBpeMeHHas naMaTh. OOMEH TaHHBIMU
¢ nomoibio muH. KoHTposiepsl BHEMHUX yCTpOUCTB. [IpsmMoil 1oCcTyn K MamsTH.

OCHOBHBIE TEHJICHLMH DPa3BUTHs KOMIBIOTEPHBIX TexHoJorui. IlapamnensHble
BBIUKCIIEHUA. MHoromnpoueccopHbsie cucrembl. CynepkoMnbroTepsl. PacnpenenéHubie
BBIYMCIIUTENIbHBIE CUCTEMBI U 00paboTKa OOJBIIUX JaHHBIX. MoOWIbHBIE ITU(POBHIE
YCTpOHCTBA M WX PpOJb B KOMMYHHUKalMSX. BCTpOEHHBIE  KOMIIBIOTEPHI.
MukpokoHTpoJuiepbl. POOOTH3MpOBaHHBIE MPOU3BOCTBA.

[IporpamMHOe oOecrieueHHEe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Buibl
MpOrpaMMHOro oOecnedeHuss W ux HazHadyeHue. (OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHrss MOOMIIbHBIX ycTpoicTB. [lapannensHoe nporpammupoBanue. CuctreMHOe
nporpaMmmHoe  oOecrieueHue. OnepallMOHHbIE CUCTeMbl. YTUIUTHL. JlpaiiBepsl
ycTpoicTB. MHCTAIISIMUS U IEMHCTAIUISIIUS TPOTPAMMHOTO 00eCIIeYEHUsI.

QaitnoBble  cucTembl. [IpuUHIMOBI  pa3MelleHus W UMEHOBaHUs  (aiioB
B foJroBpeMeHHoN namatu. [1labmonsl 11 onucanus rpymi (Hansos.

[Iporpammuoe obecniedeHue. JIuieH3upoBaHue MPOTPAMMHOTO OOECIeueHus U
uudpoBbIx pecypcoB. IIpompuerapHoe u cBOOOAHOE MporpaMMHOE OOecreYeHHeE.
KoMmMmepueckoe M HEKOMMEPUYECKOE MCHOJIb30BAHME MNPOrPAMMHOrO OO€CIeueHus u
unudpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIMBAEMasi 3aKOHOJATEIbCTBOM
Poccuiickoii  @enepanmm  3a  HENPABOMEPHOE  HCHOJIB30BAHHE  IPOIPAMMHOTO
oOecrieueHus U HU(POBBIX PECYPCOB.

[IpuHUUIIBI TIOCTPOCHUSI U alapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceresble mpotokouibl. Cets MHTEpHET. Anpecanus B cety HTepHET. [IpoToKOIBI CTEKA
TCP/IP. CucremMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mnoacetm ¢ mnomomnipl0 Macok nojacererl. CereBoe
agMUHUCTpUpoBaHue. llomydeHne JaHHBIX O CETEBBIX HACTPOMKax KOMIIbIOTEpA.
IIpoBepka HanMuMs CBSI3U € y3JI0M ceTh. OnpenesieHue MapuipyTa JABHKEHUS TAKETOB.

Bunbr NEATETbHOCTU B CEeTH HNnTepHer. CepBucsl HNuTepHera.
['eoundopMalinoHHble CHUCTEMBI. | '€0JIOKALIMOHHBIE CEPBUCHI PEATBHOTO BpPEMEHH
(HammpuMep, JIOKalusi MOOWJIBHBIX  TeledOHOB, OINpeaeieHUe 3arpy>KeHHOCTH
aBTOMarucTpasei), ”HTepHET-TOProBIsi, OPOHUpPOBaHUE OUIIETOB U TOCTUHMII.

! Kypcueom BwlieneH MaTepuasl, KOTODPbIA He SBJAETCS 00A3aTeNbHbIM NPM W3YYEHHUH M HE BXOAHUT B COJIEpHKAHHE
MIPOMEKYTOYHON MIIM UTOTOBON aTTECTALINH TI0 TIPEIMETY .
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l'ocynapcTBeHHBIE AJIEKTPOHHBIE CepBUCHI M yciayrd. ColuaiabHblE CETH —
OpraHu3aiys KOJUIEKTUBHOIO B3aMMOJICUCTBHUS U OOMeHa AaHHBIMH. CEeTeBOW ATHKET:
npaBuia TOBEACHHUS B KuOeprpocTpancte. [IpoGiema MOATUHHOCTH TOJYYEHHOU
uHpopmaruu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE W HDKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIOJb30BAHUEM
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TE€XHOJOTUH. OO0mme mnpoOJaeMbl  3allUThI
uHdopmaluu 1 uHpopManmoHHOM Oe3omnacHocTH. CpencTBa 3amUThl UHGOPMAIUH
B KOMIIbIOTEpaX, KOMIBIOTEPHBIX CETAX U ABTOMATU3MPOBAHHBIX HMH(POPMAIMOHHBIX
cuctemax. [IpaBoBoe obOecneueHre MHGOPMAIIMOHHONW O€30MacHOCTU. DNeKMPOHHA
yugposas noonucs, cepmuBuyuposanHvie catimol U OOKYMEHMbL.

[IpenoTBpaliieHue HECAHKITMOHUPOBAHHOT'O IOCTYTA K JIMYHON KOH(DHUICHIIUATEHON
uH(bOpMaIK, XPaHIIICHCs Ha IEPCOHAIBHOM KOMIBIOTEPE, MOOMIIBHBIX YCTPOMCTBAX.
BpenonocHoe mporpammHoe o0ecrieueHue u crnocoObl 60psObl ¢ HUM. AHTHUBUPYCHBIC
nporpammbl. OpraHuzanus JIMYHOTO apxuBa HMH(opMmaiuu. PesepBHOe KomupoBaHHE.
[TaponpHas 3ammTa apXuBa.

[udpoBanue nanHbix. CuMMeTpU4HbIE U HecuMMeTpuuHbie mudpel. [udpser
npocroit 3amensl. [ludp Lezapsa. [udp Buxenepa. Anropurm mmdpoanuss RSA.
Cmeeanozpagus.

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmarus, nganaeie u 3HaHus. MHGOpMallMOHHBIE TIPOIECCHI B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W  JAUCKPETHBIC BEJIMYMHBI W CUTHaJIbl. HeoO0xoaumocTh
JTUCKpETU3alK HHMOpMAITIH, TPEAHA3HAYCHHOM IS XpaHEeHHUSI, TIepe1auu 1 00padoTKH
B LU(POBBIX CUCTEMAX.

JIBonuHO€E KOaMpoBaHHe. PaBHOMEPHBIE U HEPABHOMEPHBIE KOMBIL. [[ekonnpoBanue
COOOIIEHUH, 3alMCaHHBIX C TOMOILIBIO HEPaBHOMEPHBIX KONOB. YcioBue DaHo.
[ToctpoeHne OAHO3HAYHO JCKOAUPYEMBIX KOJIOB C TMOMOIIBIO JepeBa. [ pagh
An.A. Maprosa. EnUHUIEI U3MEPEHUs KoJInuecTBa UH(popMaruu. AnaBUTHBIN MOIX0]T
K OLICHKE KOJIn4ecTBa UH(GOPMAITUH.

Cuctembl cuucneHusi. Pa3BépHyTas 3amuch I1EIbIX W JPOOHBIX  YHCEN
B IO3MIIMOHHON cucrtemMe cumcieHns. CBoMcTBa TMO3MIIMOHHON 3allCH  YHCIIa:
KOJMYECTBO LU(p B 3amucH, NPU3HAK JACIUMOCTH 4YHCJIa Ha OCHOBAaHUE CHUCTEMBI
CUHUCJICHUSA. AJITOPUTM MEpeBOAa IEJOro 4Yuciia U3 P-U4HOM CHCTEMBI CUUCIICHUS B
JNECATUYHYIO. AJITOPUTM MEPEeBOIa KOHEUHOU P-UuHOM A1poOu B IECATUUHYIO. AJITOPUTM
nepeBojia 1eJIoro 4Yuciia U3 JECATUYHOW CUCTEeMbl cuucieHus B P-uunyto. IlepeBon
KOHEUHOM  JecSITUYHOM aApobu B  P-uwynyro. JIBouuHas, BOCbMEpUYHAs U
IIECTHA/IIATepUYHAs CHUCTEMbl CUYHUCJICHHUS, CBSI3b MEXIYy HUMHU. ApUPMETHUYECKUE
oTiepaluy B MO3UIMOHHBIX CUCTEMAaX CUUCIICHUS. TpouuHas ypasHo8euleHHAs cucmemda
cuucierus. J{eouuHo-0ecamudnas Cucmema CYuCieHusl.

Konuposanne tekctoB. KomupoBka ASCII. OnnoOaiiTHbie koaupoBku. CTaHmapT
UNICODE. Koauposka UTF-8. Omnpenenenne HHPOPMAITMOHHOTO 00BbEMa TEKCTOBBIX
COOOIIEHNH.
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KonupoBanne nzobpaxkenuii. Ouenka uHGOPMAIIMOHHOTO 00bEMa rpaduuecKux
JAHHBIX [PU 33JIaHHBIX pa3pelIeHUH U rITyOuHe KOIUpOBaHus 1BeTa. [[BeToBbIe MOAEH.
Bekroprnoe komupoBanue. ®opmatel rpadudeckux (Paitno. TpéxmepHas rpaduxa.
®pakTanbHas rpaduka.

KoaupoBanue 3Byka. OrieHka HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX MPHU
3aJJaHHBIX YAaCTOTE IUCKPETU3ALMU U PA3PATHOCTH KOTUPOBAHUS.

Anrebpa noruku. IloHaTue BbIcKa3biBaHUA. Bpicka3piBaTenbHbIE  (OPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOauubl UCTUHHOCTU. Jlornmueckue BBIPAXKEHUS.
Jlormueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTUYECKUX TOXKAECTB C MOMOINBIO TaOJIHIL
WCTUHHOCTH. JIOTMYeCcKre onepanyy U Ornepanuy HaJ MHOXKECTBAMM.

3akoHBl anreOphl  JIOTUKU. OKBUBAJEHTHBIE MPEOOpa3oBaHUSI  JOTUYECKUX
BbIpaKeHNU. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHI.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
GYHKIUNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI TOTUYECKUX (HYHKITUMA.

Kanonuueckue ¢popmbl moruueckux BblipakeHUN. CoBEpIlICHHbIC TU3bIOHKTUBHbBIC
U KOHBIOHKTUBHBIE HOpPMaJbHbIE (DOPMBI, AITOPUTMBI HX TOCTPOCHHS IO TaOIUIE
WCTUHHOCTH.

Jlormyeckue 3NEMEHTBI B cocTaBe KowmImbtorepa. Tpurrep. Cymmarop.
Mmuoropa3psaabii - cymmarop. IlocTpoeHne cxeM Ha JIOTHYECKHUX — 3JIEMEHTaX
[0 3aJaHHOMY JIOTUYECKOMY BBIPDQKEHUIO. 3alliCh JOTUYECKOTO BBIPAKEHUS 11O
Joru4ecKkon cxeme. Mukpocxembl u mexHoI02Usl UX NPOU3BOOCHEA.

[IpencraBieHune HENbIX YACEI B MAMATH KOMIIbIOTEpa. OrpaHUYEHHOCTD AUaIia3oHa
YuceJl NpH OrPAaHUYEHUM KOJIMYECTBA paspAnoB. llepenonHeHne pas3psIHONW CETKH.
bes3HakoBbIe M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWUT. /[BOMYHBIN HOMOJHUTCIBLHBIA KO
OTPULIATENILHBIX YUCET.

[lobutoBble  jormyeckue onepauuu. Jlornueckuit, apupmMernyeckuii u
nukimyeckuii caBury. [lndpoBanue ¢ momoipio moOUTOBOM OnepaIuy «MCKII0YaloIee
NI ».

[IpencraBiieHre BEIIECTBEHHBIX YHMCEN B MaMsITH KOMIBIOTEpA. 3HAyallas 4acThb
U TOpSAOK yucia. J[nama3oH 3HaueHWW BeIIeCTBEHHBIX uucen. [IpoGrembl XxpaneHus
BEIIICCTBEHHBIX YHCEJ, CBA3AHHBIE C OTPAaHUUYCHUEM KOJIMYECTBA Pa3psa0B. BeinosiHeHuE
omepanuii ¢ BEMIECTBEHHBIMU YHCJIAMU, HAKOIUJICHHUE OMIMOOK TPH BHIYUCICHUSIX.

AJITOPUTMBI U IPOrPpaMMHUPOBAHHE

OnpeneneHre BO3MOXKHBIX —PE3yJIbTaTOB pPabOThl MPOCTEUIIUX —AJTOPUTMOB
YIPABJIEHUS UCIIOJHUTEISIMHA Y BBIYMCIIMTEIBHBIX aNrOpUTMOB. ONpeIeIeHUE NCXOIHBIX
JAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET 1aTh TPEOYEeMbIi pe3yJibTar.

Otanbl pemieHus 3aJad  Ha KoMIbloTepe. MHCTpyMEHTalbHbBIE CpPEICTBA:
TPAHCIATOP, OTIAAAUUK, MPOPUIUPOBIIMK. KoMmunsus 1 MHTEpIpeTanus nporpamm.
BupryanbHble MallluHBL.



denepanbhas padouas nporpamma | MabopmaTrka. 10-11 kmaccel (yriyOna&HHBIA YpOBEHb)

WuTerpupoBanHass  cpepa  pa3paboTkU.  Meroapl  OTHAAKUM — MPOrPaMM.
Hcnonp3oBanne TpaccupoBOUHbIX Tabmuil. OtnagouyHsii  BeiBoA. [lomaroBoe
BBITIOJIHEHUE NTporpaMmel. Touku octanoBa. [IpocMoTp 3HaYEHUIN IEPEMEHHBIX.

S3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunsl maHHBIX:
LIEJIOYUCIICHHBIC, BELIECTBEHHBIE, CHUMBOJIbHBIC, Jlorndeckue. BerBnenus. CnoxHble
ycioBud. llukinel ¢ ycnoBueMm. [luknbl mo mnepeMeHHOW. B3anmmo3amMeHsAEMOCThb
pa3IMYHbIX BUAOB HUKIOB. HBapuaHT nukia. CocTaBieHHe HUKIA C UCIOJIb30BAHUEM
3apaHee ONpeIeIEHHOr0 MHBapUaHTa [UKIIA.

JlokyMeHTHpOBaHue mnporpamMm. lcnons3oBanue komMmeHTtapues. lloaroroska
OMMCAaHMs MPOrPAMMBI U MUHCTPYKLIMH JIJIs1 TOJIb30BATEIS.

AnroputMbel  00pa0OTKM HATypaJbHBIX YHCEJ, 3alUCaHHBIX B IO3UIIMOHHBIX
CUCTEMAaxX CYMCIEHUS: pa30MeHHE 3aliCH 4Yucia Ha OTIENbHbIE IUQPbI, HAXOXKICHHUE
CYMMBI U NTpOU3BeIeHN LU(]p, HAXOKICHUE MAKCUMAJIBHON (MUHUMAIbHOM) HU(pHI.

HaxosieHne Bcex IMpOCThIX YKCElN B 3aaHHOM Auana3oHne. [IpeacrasieHue uncia
B BHJAE€ Ha0Opa TMPOCTBIX COMHOXHUTENEH. AJTOpPUTM OBICTPOTO BO3BEACHHS B
CTEIEHb.

OOpaboTka HaHHBIX, XpaHAUXCS B (ainax. TekcToBble M JIBOUYHBIE (haJIBbL.
QaitnoBbie nepeMeHHble ((aitioBble ykazatenu). Utenue u3 (aitna. 3anuch B daidi.

Pa3Ouenue 3amaunm Ha nojazagaud. [logmporpammbl (mpouenypsl U (QYHKIHH).
Pexypcus. PekypcuBHbie 00bekThI ((pakTansl). PekypcuBHbIe mpoueaypbl U1 QyHKIUH.
Hcnonb3oBaHue cTeka [l OpraHu3alii PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue  cTaHAapTHOM  OMOMMOTEKM  s3bIKa  MPOTPaMMHUPOBAHUS.
[ToaxmoueHue OMOIMOTEK MOANPOrpPaMM CTOPOHHHMX Mpou3BoauTenei. MoayabHbIN
MPUHIUI TOCTPOESHUS IPOTPAMM.

Yucnennbie MeToabl. TouHOE W MPUOIMKEHHOE peIlIeHUs 3anadu. UHMCIIeHHbIE
METO/bl pEIICHUS YypaBHEHUH: MeToJ nepedopa, METOJ MOJOBUHHOTO JIEJICHUS.
[TpuOnmxE€HHOE BbIUMCIICHHUE AJIMH KPUBBIX. BhIuncienue miomaaeit puryp ¢ noMoIbo
YUCJIEHHBIX METOAOB (METOJ NPSIMOYTOJBHUKOB, MeTO Tpaneuuii). Ilonck makcumyma
(MuHUMYMa) QYHKIIMU OJTHOM TIEPEMEHHOW METOAOM MOJOBUHHOIO JICJICHUSI.

O6paboTka  CHMBOJBHBIX  JaHHBIX. Bcrpoennsie  QyHkimmm  s3bIKa
MPOTPAaMMUPOBAHUS 1T OOpaOOTKM CHUMBOJBHBIX CTPOK. AJNTOpUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSBICHUN CHUMBOJIA B CTPOKE, pa3OHeHHe
CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, TIOUCK MOJACTPOKH BHYTPU JAHHON CTPOKH,
3aM€Ha HalJECHHOW IMOJICTPOKU Ha JIPYTYHO0 CTPOKY. I'€Hepanus Bcex CIOB B HEKOTOPOM
andasuTe, yIOBIETBOPSIOUIMX 3aJaHHBIM orpaHudeHusiM. [IpeoOpazoBanue uucia B
CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBel M TOCIENOBAaTENbHOCTH  4Mcesl.  Bprumcnenue  000OMIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHBa WM YMCIOBOW IOCIIEAOBATEIBLHOCTU (CYMMBI,
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NPOU3BEACHUS, CpEAHEro apuMeTHYecKOoro, MHUHUMAJIBHOTO M MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHEWHBIN MMOMCK 3aJaHHOTO 3HAYEHUsI B MACCHBE.

CopTupoBka OAHOMEpPHOTO MaccuBa. IIpocTble MeETOJbl COPTUPOBKU (METO
nmy3bIpbka, METO/ BbIOOpa, copTupoBKa BcTaBkamu). CopTupoBKa ciausiuueM. beictpas
coptupoBka maccuBa (anroput™m QuickSort). JIBOMYHBIN MOUCK B OTCOPTHPOBAHHOM
MacCHBe.

JIBymMepHBIE MAacCCUBBI (MATPULbI). AATOPUTMBI 0OPAOOTKH IBYMEPHBIX MACCUBOB:
3arMoJHEHUE ABYMEPHOIO YMCIOBOI'O MAaCCHBA IO 33JJaHHBIM IIPaBUJIaM, MIOMCK JIEMEHTA
B JIByMEPHOM MAacCHBE, BBIYMCJIEHHE MaKCUMyma (MUHHMYMa) U CYMMbI 3JIEMEHTOB
JIBYMEPHOTO MacCHUBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB JBYMEPHOIO MacCHUBA.
Paspabomra npoepamm 0nst pewenus npocmelx 3a0a4 ananuza oauuvix (ouucmka
OAHHBIX, KIACCUDUKAYUS, AHATU3 OMKIOHEHUIL).

NudopmManoHHbIe TEXHOJIOTHH

TexctoBblli mponeccop. PenakrtupoBanue u  ¢opmatupoBanue. IlpoBepka
ophorpadum u rpammatiku. CpeAcTBa MOKMCKA U ABTO3aMEHbBI B TEKCTOBOM IPOIIECCOPE.
Hcnons3zoBanne cruneil. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHTHL. (CHOCKH,
ornasieHue. KomnekTuBHas pabota ¢ JOKyMEeHTaMU. IHCTpyMEHTHI peleH3UpOBaHUS
B TEKCTOBBIX mporeccopax. OOmnaunsie cepBuchl. JlenoBas mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHHUS HCTOYHUKOB M OQOpMIICHUS OMOIMOTpaPUUECKUX CCHIIOK.
OdopmieHue cnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIBIOTEPHON BEPCTKOM TEKCTa.
Texnuueckue cpeacTsa BBoJa TekcTa. Crienann3upoBaHHbIE CPEACTBA PEAAKTUPOBAHUS
MaTEMaTUYECKUX TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 3aJlayd  aHalIW3a JaHHBIX: MPOTHO3MPOBAHUE,
KJaccu(ukanus, KiacTepusalus, aHaliu3 OTKIOHEeHUH. [locnenoBaTenbHOCTh peleHus
3a]1a4 aHaJIu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA KauecTBa JaHHbIX,
BBIOOp W/WIJIM TIOCTPOEHUE MOJENH, IPeoOpa30BaHUE TAHHBIX, BU3YaJIU3alMsl JAHHBIX,
UHTEpIpeTanus pe3ysibTatoB. lIporpamMmHbie cpelncTBa W HMHTEPHET-CEPBUCHI IS
00pabOTKM U TIPEACTABIICHUS JaHHBIX. bonbimmue maHHbIe. MarmmHHOE O00yYeHHE.
Humennexmyanvuulii ananius OaHHuIX.

AHanu3 1aHHBIX C TOMOIIbIO JIEKTPOHHBIX Ta0JMI. BhruncineHre cyMMbl, CpeTHErO
apumeTnyecKkoro, HauboIbIIEro (HaMMEHBIIEr0) 3HaUeHHs Auana3oHa. Beruncienue
kod(pduimeHTa KoOppensauMH JIBYX PsIOB  JaHHBIX. [locTpoeHue CTOI0UYATHIX,
JTUHENYaThIX U KpyroBbix auarpamm. [loctpoenue rpaduxos pyukuuii. [logdop nunum
TPEH/IA, PELICHHE 3a/1a4 TPOTHO3UPOBAHUS.

YuclieHHOE pelieHue ypaBHEHU ¢ MOMOIIBI0 oAbopa napamerpa. OnTuMusaius
KaK [OMCK HaWIydlllero pelieHus B 3afaHHbIX ycioBusix. lLleneBas dyHkuus,
orpannueHus. JlokanpHble U TI00ATBHBI MUHUMYMBI LiefeBoi (yHKuuu. Pemienue
3a/1ay ONTUMH3ALMHU C TOMOILBIO 3JIEKTPOHHBIX TAOJIHLI.

11
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11 KUIIACC

Teopernyeckne 0CHOBbI HH(POPMATHKHU

TeopeTnueckue TMOAXOMbI K OIECHKE KOJIW4YecTBa UWHGOpMaluMu. 3aKOH
aanutuBHOCTH UHpopMarmu. Dopmyna Xapmim. Habpopmanuss U BEepOSITHOCTD.
®opmyia lllenHoHa.

AnroputMmsl cxxatus naHHbeiX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl CXaTHsl TaHHBIX C MOTEPSAMU. Y MEHBIIEHUE TIYOMHBI KOJUPOBAHUS
usera. OCHOBHBIE HaeH anroputMoB cxatus JPEG, MP3.

CkopocTh  mepeaud  JaHHBIX.  3aBUCMMOCTb  BPEMEHHM  NEPEAadd OT
UHPOPMAITMOHHOTO 00BbEMa JaHHBIX M XapaKTEpPUCTUK KaHaia CBS3HU. [IpuynHbI
BO3HMKHOBEHUS OIIMOOK MU nepenade JaHHbIX. Kojbl, mo3Bosstonie oOHapyKUBaTh U
UCIIPaBJIATh OIIMOKH, BO3ZHUKAIOIIME MpHU Nepenade AaHHbIX. PaccTossHue XsMMUHTA.
Koaunposanue ¢ noBropenuem 6utos. Koasl Xsammunra.

Cucrempl. KoMroHeHTBl cucTeMbl U UX B3auMojencTBue. CHCTEMHBIN 3(PQeKT.
VYnpasienue kak ”HPOPMALMOHHBIH nporiecc. OOpaTHast CBSI3b.

Mopnenmn u wmogxenupoBanue. Llenp MmopenupoBanusa. COOTBETCTBHE MOJEIU
MOJEIIUPYEMOMY OOBEKTY WM Tpoleccy, Leau MojaenupoBaHus. Dopmanusaius
MPUKIIAAHBIX 3a]1a4.

[IpencraBieHue pe3ynbTaToB MOJAETUPOBAHUS B BHUJE, YIIOOHOM IJil BOCIIPHUSTHS
yesnoBekoM. ['paduueckoe nmpeacTaBiIeHue JaHHBIX (CXEMBbI, Ta0IHIIbI, TpaduKn).

I'pads1. OcHoBHbIe OHATHS. Busl rpados. Onucanue rpadoB ¢ TOMOIIBI0 MATPHII
CMEXHOCTH, BECOBBIX MaTPHII, CIIUCKOB CMEKHOCTH. PerieHre anropuTMUYeCKuX 3a1ad,
CBSA3aHHBIX C aHAIM30M TpadoB (MOCTPOECHUE ONTUMAIBHOIO MyTH MEXAY BEpUIMHAMU
rpada, ompeaelieHWEe KOJMYECTBA  PA3NIMYHBIX IMyTE€H  MEXAy BepLIMHAMU
OPUEHTHUPOBAHHOTO AITUKINYECKOTO Tpada).

HlepeBbst. bunapnoe paepeBo. JlepeBbss momcka. CrocoObl 00Xoma Jepesa.
[IpeacraBnenue apupmMeTHIECKUX BBIpAKECHUN B BUE AepeBa. JJUCKpETHbIE UTPHI IBYX
UTPOKOB ¢ ToTHOM uHpopManuent. [Toctpoenue nepera nepedopa BapruaHTOB, ONTUCAHUE
CTpaTeruyd WUrpbl B TAOJUYHON (QopMe. BBIMIPHINIHBIE W MPOUTPHILIHBIE TO3UIIUH.
BoIdrpbliiHbie cTpaTerum.

CpenctBa HCKycCTBEHHOro MHTesiekTa. (CepBUCHl  MAIIMHHOTO MEPEeBOJA
¥ pacrno3HaBaHus ycTHOW peun. KornutuBHbBIE cepBuUCH.. WneHTuduKamms M MOUCK
nU300pakeHuid, pacrno3HaBanue Jjui. CamooOydaroniuecsi cuctembl. VIcKycCTBEHHBIN
UHTEJVIEKT B KOMIBIOTEPHBIX urpax. Mcmonap30BaHHE METOI0OB HCKYCCTBEHHOTO
MHTEJJIEKTa B oOOydarommx cuctemax. lcronb3oBaHue METOJ0B HCKYCCTBEHHOTO
WHTEJUIEKTa B poOoTtorexHuke. MuTepHer Bemed. llepcriekTUBBI — pa3BUTHS
KOMITBIOTEPHBIX UHTEIJIEKTYaIbHBIX CUCTEM. HeilpoHHBIE CeTH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHNE
Q@opmanuzanus NOHATUSA anroputMa. MammHa TreHOpUHTa Kak yHUBEpCalIbHas
Monenb BberuuciaeHul. Tesuc UYépua—Teropunra. Mawwuna I[locma. Hopmanvuvle
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aneopugmvr Mapxosa. Anecopummuyecku nepazpewiumsvie 3adauu. 3adaua OCmMaHosa.
Hego3moorcnocmos agmomamuueckou omaaoKu npozpamm.

OrneHKa CII0)KHOCTH BBIYUCIIEHUN. Bpems paboThl 1 00bEM UCIIONIB3YEMO MAMSITH,
MX 3aBUCHMOCTb OT pa3Mepa UCXOJHbBIX TaHHbIX. OLIEHKa aCUMIITOTHYECKON CII0KHOCTH
QITOPUTMOB. ANTOPUTMBI TOJMHOMHUATIBHON CHOXKHOCTU. llepeGopHbIe aaropuTMBI.
IIpuMeps! pa3IMYHBIX AITOPUTMOB PELIEHUS OJHOU 3a/1a4M, KOTOPBIE UMEIOT PA3IIUYHYIO
CJIOKHOCTb.

ITouck mpOCTBIX YUCEN B 3aJJaHHOM JHAIla30HE C MOMOUIBIO AJITOPUTMA «PELIETO
Opatochenar.

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

CrnoBapu (accoumaTUBHBIE MACCUBBI, 0TOOpaxkeHus1). Xau-radnuisl. [loctpoenue
aJ1(paBUTHO-4aCTOTHOT'O CJIOBAps [ 33JaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM s3viKe. Bvidenenue nociredosamenvHocmei
no wabnony. Pezynsapuvie svipasicenus. Yacmommuwiii ananus.

Crekn. AHanu3 TOPaBWIBHOCTH  CKOOOYHOTO  BBIpaKEHHUA.  BpruncieHue
apu(PpMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHON opMme.

Ouepenu. Mcnonb3oBaHue ouepeau Ajisi BpEMEHHOTO XPaHEHHUS TAHHBIX.

Cesasnvie cnucku. Peanuzayus cmeka u ouepeou ¢ nOMowbIo C85A3HbIX CNUCKOS.

AnroputMbl Ha rpadax. IlocTpoeHne MHMHHMaJIbHOIO OCTOBHOIO J€peBa
B3BEIIICHHOTO CBSI3HOTO HEOpPUEHTUpOBaHHOTO Tpada. Oo6x00 epaga 6 2nyouny. O6x00
epagha 6  wupuny. KoaumdecTBO  paslMyHBIX ~ MyTell  MEXAy BepIIMHAMHU
OPUEHTHUPOBAHHOTO alUKInYecKoro rpada. Anroputm [eikcrpel. Areopumm Drouvoa—
Yopwanna.

HepeBps. Peanmuszanms aepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOWYHBIE
(bunapnsie) gaepeBbsa. IlocTpoeHue gnepeBa Uil  3aJaHHOTO  apUMETUYECKOTO
BbIpaXeHMs. PexypcuBHBIE anropuTMbl o0Oxoja jAepeBa. lcmonb3oBaHue cTeka U
odepenu s 00xozda IepeBa.

JluHaMu4yecKkoe MpOorpaMMHUPOBAHUE KAK METOJ PELICHMs 3a1ad C COXPaHEHHEM
IIPOMEKYTOUHBIX PE3YJbTATOB. 3a/Jayd, pEIIAaeMble € MOMOIIBIO JUHAMUYECKOIO
OPOrpAMMHUPOBAHMS: BBIYUCICHUE PEKYPCUBHBIX (YHKLIMNA, MOJICYET KOJUYECTBA
BapUAHTOB, 33724l ONTUMHU3ALIIH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM TporpaMmupoBanuu. OOBEKTHI
u kiaccel. CBoiicTBa M MeToJbl 00BEKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAJIM3.
Pa3pabotka mnporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOIO  MOJXOJA.
WNukancynsuus, HacneqoBaHUeE, MOIUMOPPU3M.

Cpenst  ObicTpoMt  pa3zpaboTku mporpamm. IIpoektupoBanue wuHTEpdeiica
noJib3oBatesns. Mcrnonb30BaHUE TOTOBBIX YIPABISEMbIX 3JEMEHTOB I MOCTPOEHUS
uHTepQeiica.

00630p s3bIKOB MporpammupoBanus. [loHsTHE 0 MapagurMax MporpaMMHPOBAHUSL.
H3yuenue 6mopoeo A3vika npocpammuposanusl.
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HNudopmannoHHbIe TEXHOJIOTUU

OTanbel KOMIIBIOTEPHO-MAaTEMAaTUYECKOT0 MOJEIUPOBAHUSA: IOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHUE MOJEIIHM, KOMIBIOTEPHBIN HKCIEPUMEHT, AaHAIIU3
pe3yJIbTaTOB MOJICIIMPOBAHHS.

JluckpeTtu3zanus Ipyu MaTEMaTHYECKOM MOJICIIMPOBAHUH HEMTPEPBIBHBIX MPOLECCOB.
MopenupoBanue JBUKCHUS. MopenupoBanue OMOJIOTMYECKHUX CHUCTEM.
MaremaTndeckre MOAEIN B SKOHOMHKE. BBIYMCIANTENBHBIE SKCIEPUMEHTBI C MOJEISIMHU.

O06paboTKa pe3ybTaToOB SKCHepUMEHTa. MeTo1 HAaMMEHbINX KBaapaToB. O1eHKa
YHUCJIOBBIX MapaMeTpOB MOJEIUPYEMbIX OOBEKTOB W MpolieccoB. BoccraHoBieHue
3aBHCUMOCTEM MO PE3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHOCTHBIE MOJICJIN. MeTtoabl Momnre-Kapiio. WNmurtanmmonnoe
MoenupoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBaHUS.

Tabnuunsie (pensiinoHHbIe) 0a3bl TaHHBIX. Tabnuia — npeacTaBieHne CBEACHHM 00
OIHOTUIHBIX 0oOBekTax. Iloise, 3ammch. Kirou Tabnunel. PabGora ¢ roroBoii 0a3oit
JaHHBIX. 3anoiHeHue 0a3bl AaHHBIX. [lomck, copThpoBka M (uIbTpanus JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3alpochl C MapaMeTpaMu. BeruucisieMble TMOJs B
3aIpocax.

MHoroTtabiuunpie 0a3bl AaHHBIX. THIBI CBA3el MexAy Tabiumamu. BuenrHui
KJto4. [{ernocTHOCTh 6a3bl 1aHHBIX. 3alIPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

OcHognbie npuryunvl Hopmaiuzayuu 6as oanHulx. Azvik ynpasnenus oannvimu SQL.
Co3zoanue npocmoix 3anpocos Ha s3vike SOL Ha 6b100pKy 0anHbIX U3 0OHOU MAOIUYDL.

Hepenayuonnvie 6azvl 0annwix. IKcnepmmusie cucmemvl

Nurepuer-npuinoxenus. [loHstne o cepBepHOM M KIMEHTCKOM 4YacTsAX Caura.
TexHOJIOTHs «KIMEHT — CEpPBEp», €€ TOCTOUHCTBA M HeocTaTku. OCHOBHI si3bika HTML
u kackagaubix Tadmmi ctuwien (CSS). Cuenapuum Ha s3bike JavaScript. @opMbl Ha BeO-
CTpaHULIE.

Pazmenienue Be6-caiiToB. Yciyra XocTHHra. 3arpy3ka ¢haiaoB Ha CailT.

BBon u300pakeHUld C HCMOJIb30BAHUEM PA3IMYHbIX LU(PPOBBIX YCTPOIMCTB
(mudpoBbIx ¢oTOanMmapaToB M MHKPOCKOIIOB, BHJIEOKaMEp, CKAaHEPOB U JIPYTUX
yctporictB). ['paduueckuit pemakrop. Pazpemenune. KampupoBanue. VcmpapieHue
nepcnekTuBbl. [ ucrorpamma. Koppekius ypoBHeid, koppekius 1iseta. O0eciiBeunBanme
LBETHBIX N300paxxenuil. Perymb. PaboTa ¢ oOnactsimu. OuibTpsl.

MHorocnolHple u300pakeHus. TekcroBele ciaow. Macka cios. KanHanbl.
Coxpanenue BbigeneHHONM ob6nactu. [loaroroBka wiurOcTpanuii 1yt BeO-CaTOB.
AHUMHUPOBaHHBIE H300pAKEHUSI.

Bekropnass rpaduka. IIpumutuBbl.  V3menenwe  mopsaka — 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I['pynnupoBka. Kpusble. ®DopMarbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpOB. BekTopuzaiiusi pacTpoBBIX N300payKEHUH.

[IpyHIMOBI TTOCTPOEHUS M PEOAKTUPOBAHUSA TPEXMEPHBIX Monenied. CeTouHble
mMozenu. Marepuaiel. MoienupoBaHue UCTOYHUKOB OcBeleHusA. Kamepsl. AqauTUBHbBIE
texHoJioruu (3D-mpuntepsl). [loHsATHE O BUPTyalbHON peaIbHOCTH U JIONOJHEHHOMN
pPEanbHOCTH.
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IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
HO UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTh M CHOCOOHOCTHh OOYyYaroluxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHONW BHYTPEHHEH NO3UMLMENH JUYHOCTH, CHUCTEMOMU
LICHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHMX YOEKIEHHH, COOTBETCTBYIOLIMX
TPAJIULUOHHBIM LIEHHOCTSAM POCCUICKOT0O OOIECTBa, paCIIUPEHUE KUZHEHHOTO OIbITa
U OIIbITa JAEATEIBHOCTH B IPOILECCE pealu3aluu CpPeACTBAMHM y4eOHOro IpeaMmera
OCHOBHBIX HAIPABJICHUN BOCIIUTATEIILHOUN AEATEIBHOCTH.

1) rpakIaHCKOr0 BOCIIUTAHMA:

OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBaOKCHHE 3aKOHA H
PaBOMOPSIKA, COOJIOJIEHHE OCHOBOIIOJIATAIONIUNX HOPM HHGOPMAIIMOHHOTO TpaBa U
MH(pOpPMAITMOHHOMN 0€30MaCHOCTH;

TOTOBHOCTh  MPOTHBOCTOATH  MJEOJOTHM  DKCTPEMH3MA,  HAlMOHAIM3MA,
KceHo(poOWH, IUCKpUMHHAIIMK 10  CONHUAIBHBIM, PEJINTHO3HBIM,  PAaCOBBIM,
HaIlMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) MATPUOTHYECKOT0 BOCTIMTAHUS:

IIEHHOCTHOE OTHOIIICHHWE K HMCTOPHUYCCKOMY HACIEIUI0, MOCTHKeHHsM Poccuu B
HayKe, WCKYCCTBE, TEXHOJOTHAX, MMOHUMAHUE 3HA4YCHHS WH()OpPMATUKH KaK HAyKH B
KU3HU COBPEMEHHOT0 O0IIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:
c(hOPMUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHHUA, JTHUYECKOTO  IOBEJICHUS;
CIIOCOOHOCTh OLIEHHMBAaTh CHUTYallUI0 M NPUHUMAaTh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B CETH
WNHurepHer;

4) 3CTeTHYeCKOro BOCIIUTAHNS

3CTETUYECKOE OTHOIICHHUE K MHPY, BKIOYas 3CTETUKY HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA,;

CMOCOOHOCTh BOCIIPMHHMMAThH pa3idYHble BHIbI HCKYCCTBA, B TOM YHCIC
OCHOBAHHOTO Ha MCIIOJIb30BaHUH HH()OPMAITHOHHBIX TEXHOJIOTHH;

5) pu3HUeCKOro BOCIUTAHHA:

c(hOpMHUPOBAHHOCTh 3J0POBOTO M 0e30MacHoro odpasa >KU3HU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3J0pPOBBIO, B TOM YHCIIC 3a CUET COOJIOJCHUS TpeOOBaHUI
0e30macHO  JKCIUTyaTalldd CPEeACTB HWH(POPMAIMOHHBIX Y KOMMYHUKAITMOHHBIX
TEXHOJIOTUH;
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6) TPyA0BOro BOCIUTAHUA:

TOTOBHOCTb K AaKTHBHOM JIEATEIIbHOCTH TEXHOJOTUYECKOH M  COLHUAIBbHON
HANPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSTEIBHO
BBITIOJIHATH TAKYIO I€ATEIbHOCTD;

uHTEepec Kk  chepam  mpodecCHOHANBHOW  JACATETBHOCTH,  CBSI3aHHBIM
Cc WHPOPMATHUKOH, NPOTrpaMMUPOBAHHUEM ¥ HH(DOPMAIMOHHBIMH TEXHOJIOTHSIMH,
OCHOBAaHHBIMHM Ha JIOCTIDKEHHMSIX HayKH HWHQPOPMATUKM M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TTAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTKEHUU
BCEM KU3HU,

7) 3K0JIOTHYECKOT0 BOCIIMTAHHUS:

OCO3HaHHME TI00AJILHOT0 XapaKTepa IKOJIOTHUECKUX MPOOJIeM U IyTel UX pelieHus,
B TOM 4YHCI€ C Yy4éTOM BO3MOXKHOCTEH HWH(OOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSl HAYKH, JOCTIKEHUSM HAYYHO-TEXHUYECKOTO IMporpecca M OOIIeCTBEHHOU
MIPaKTHUKH, 32 CYET MOHUMAHUS POJIM MH(POPMAITMOHHBIX PECYPCOB, HHHOOPMAITMOHHBIX
IIPOLIECCOB M MH(DOPMAIMOHHBIX TEXHOJIOTUM B YCIOBHUSX IM(poBOil TpaHnchopmaiuu
MHOTHX c(hep )KHU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HaHWE IIEHHOCTH HAYYHOW JEATEILHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACATEIBHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

9) ’MOMOHAJILHBII MHTEJLJIEKT, MPEANOIararo It c(hOpMHUPOBAHHOCT:

CaMOPETyJIMPOBAaHUs, BKIIOYAKOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTbH 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJJallTUPOBATHCS K IMOLIMOHAIBHBIM
U3MEHEHHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALUM, BKJIIOUYAIOMIEH CTPEMIICHHUE K JOCTHUKCHHIO LIEIU
U yCIeXy, ONTUMH3M, WHULIHUATUBHOCTb, YMEHHE JIEMCTBOBATb, MCXOJS W3 CBOHUX
BO3MOKHOCTEH;

SMIIATHU, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh 3MOIMOHAJIBHOE COCTOSHHE
JIPYTUX, VYYHUTBHIBATH €r0 TPHU OCYIICCTBICHHMH KOMMYHHKAIIUH, CIIOCOOHOCTh
K COUYBCTBHIO U COINIEPEKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpauBaTh OTHOIIEHUS C
JIPYTUMU JIFOABMU, 3a00TUTHCSI, IPOSIBIISATH MHTEPEC U pa3periaTh KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbrare n3ydennsi nHOOPMATHKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus
y obyygatomierocss OyayT copMupoBaHbl METANpeIMETHBIE PE3yJbTaThl, OTPAKCHHBIC
B YHUBEPCAJIBHBIX yU4EOHBIX JEHCTBUAX, a UMEHHO — IMO3HABATEIbHBIC YHUBEPCAIbHBIC
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yuyeOHble JIeWCTBUS, KOMMYHUKATHBHbIE YHUBEpCaJbHbIE YydeOHble JeHCTBUS,
PETYNATUBHBIC YHUBEPCAIbHbIE YUeOHbIe TEHCTBUS, COBMECTHAS ACSITEIbHOCTb.

ITo3naBaTeibHbIE YHUBEpPCAJbHbIE YUyeOHbIE JeiCTBHS
ba3oBble JJoruueckue AeiicTBUA:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMy, pacCMaTpPUBATh
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK WJIA OCHOBaHUA JUIsI CPaBHEHMS,
KjaccuuKanuu U 0000IIeHHUS;

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

BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSIX;

paspabaThiBaTh TIUIAaH peHIeHHus TPoOJeMbl C Yy4ETOM aHalM3a HMEIOIIMXCS
MaTepUaIbHbIX U HEMAaTEpUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JICSTEIBHOCThH, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATCIBLHOCTH;

KOOPAMHUPOBATH U BBIMOJHITH pabOTy B YCIOBUSIX PEAIbHOTO, BUPTYaIbHOIO
1 KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUHN KU3HECHHBIX TIPOOJIEM.

ba3zoBble ucciienoBarebCKHe 1efiCTBUA:

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCIIEIOBATEILCKOM M TPOCKTHOM JEATEeIHHOCTH,
HaBBIKAMU pa3pelIeHUs MpooOieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
MOUCKY METOJOB PEHICHMS MPAKTUYECKUX 3aJlady, TPUMEHEHUIO PAa3JIMYHBbIX METOJIOB
MO3HAHWUS,

OCYILIECTBIISITh PA3JIUYHBIE BUJbI J€ATEIIBHOCTH 10 TOJIYYEHUIO HOBOT'O 3HAHUS, €T0
HMHTEpIIpETaliy, IPEeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHbBIX YUEOHBIX CUTYyaIUsAX, B
TOM YHCIIE TIPHU CO3/IaHNN YUE€OHBIX U COITMAIBHBIX TIPOEKTOB;

dbopMHpOBaTh HAyYHBIA THUIN MBIIUICHUS, BJIQJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH 1 (OPMYITUPOBATH COOCTBEHHBIE 33a91 B 00pa30BaTEILHOM NeATEITLHOCTH
U KU3HEHHBIX CUTYaIIHIX;

BBISBJISITh IPUUUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTYaJIU3UPOBAThH 3a]1auy, BbIIBUTATh
TUIIOTE3Y €€ PEILICHUs, HAXOAUTh ApTYMEHTHI JJIsl I0Ka3aTEIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBaTh TMOJYUYCHHBIE B XOJI€ PEIICHUS 3aJauydl Pe3yJbTaTbl, KPUTUUECKHU
OLICHUBATh X JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIIECTBJISITH IIeJICHANIPABICHHBIN MTOUCK MEPEHOCA CPEICTB U CIIOCOOOB ICUCTBUS
B PO ECCUOHATIBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHMS B I[I03HABATEIbHYIO M MPAKTUYECKYIO0 00JacTu
KU3ZHEIEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTel;
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BbIIBUT'daTh HOBBIC UACH, ITPCAJIaraTb OpUIrnHaJdbHbIC ITOAXO0AbI U PCHICHHA, CTAaBUTh
HpO6J’ICMBI " 3aa491, OOITYCKArOMHEC aJIbTCPHATUBHBIC PCIICHMA.

Pab6ora ¢ unopmanmei:

BJIQJICTh HABBIKAMH TOJyYeHUS HWHPOPMAIMA W3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTEIIbHO OCYIIECTBIIATh TOWCK, aHAJIW3, CHCTEMATH3allui0 U HWHTEPIPETALHIO
nH(}OpMAITUU PA3TNIHBIX BUIOB U (DOPM MPECTABICHUS;

CO37aBaTh TEKCThI B PA3JIMYHBIX (hopMaTax ¢ y4ETOM HazHAYeHUsS WHGOPMAIUH
1 1IETIEBOM ayTUTOPHH, BEIOUpAsi ONTUMATIBHYIO (DOPMY MPEJCTABICHUS U BU3YATH3AINN;

OIICHUBATh JIOCTOBEPHOCTh, JIETHTUMHOCTh WH(MOpMammu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM:;

UCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTHM
B PpCHICHHWM KOTHHTHBHBIX, KOMMYHHUKATHBHBIX ¥ OpPraHU3allMOHHBIX 3aJ]a4 C
coOyioficHueM TpeOOBaHMM  IPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepeKeHHs, TPaBOBBIX W OATUYECKUX HOPM, HOPM HHGOPMAIMOHHON
0e30MacHOCTH;

BJaJICTh HAaBBIKAMH pACIIO3HABaHUS W 3alllMTHl MH(OpMaIuu, WHPOPMAIMOHHOM
0€30MacHOCTH JINYHOCTH.

KoMMmyHuKkaTMBHBIE YHUBepPCcAJbHbIE yUeOHbIe JeHCTBUA
O0menue:
OcyH_[eCTBJ'DITB KOMMYHI/IKaLII/II/I BO BCEX C(l)ean KHN3HU,
pacCiio3HaBaTb HeBep6aJII)HI>Ie CpcacTBa 06HICHI/I$I, IIOHUMAThb 3HAYCHHUEC COLIMAJIBHBIX
3HAKOB, paCH03HaBaTB l'[pe)IHOCBIJ'IKI/I KOHCI)J'II/IKTHBIX CI/ITyaL[I/Iﬁ U CMAT4YaTh KOH(i)J'II/IKTBI;
BJIAACTH Pa3INYHbIMHU CHOCO6aMI/I O6HIGHI/I$I nu B3aHMOI[€I>'ICTBPI$I,
aprMeHTI/IpOBaHHO BCCTH AUAJOT, yMeTB cMsAT4YaTh KOHq)J'II/IKTHBIC CI/ITyaHI/II/I;
pa3BépHYTO H JIOTUYHO M3JIaraTb CBOIO TOYKY 3PCHUA C HCIIOJIB30BAHHUCM A3BIKOBBIX
CPEJICTB.

CoBMecTHas1 1eSITeIbHOCTD:

MOHMMATb U HCIIOJIH30BaTh MPEUMYILIECTBa KOMaHIHOW 1 MHIMBUyaTbHOU paOOTHI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBHIM ¢ yUETOM OOIIUX HHTEPECOB
Y BO3MOKHOCTEMN Ka)KJI0T0 YiIeHa KOJUIEKTHUBA;

NPUHUMATh L€ COBMECTHOM NEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUA 110 UX TOCTHIKEHUIO: COCTABIIATH IUIAH AEUCTBUM, PACTIPEAEIIATH POJIUA C YUETOM
MHEHUH y4aCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa M KaXKJOTO y4YaCTHMKAa KOMAaHJbI B OOUIMii
pe3ynbTaT 1Mo pazpadoTaHHBIM KPUTEPUSIM;

Ipe/yiaratb  HOBBIE IIPOEKTHI, OLICHMBATH MUJAEM C IIO3MLUMHA  HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;
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OCYIICCTBJIATDh IIO3UTHUBHOC CTPATCIHYCCKOC IMOBCACHUEC B PA3JIMUHBIX CUTYyallUAgX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HMHHUIIUAaTUBHBIM.

PerynsitTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIC JeHCTBUA
Camoopranmsamnus:

CaMOCTOSITEJIBHO ~ OCYLIECTBJISITh  TIO3HABATEIBHYIO JEATEIBHOCTb, BBISABIATH
npoOJieMbl, CTaBUTh M (HOPMYJIMPOBaTh COOCTBEHHBIE 33/JaYyd B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUS MPOOJEMBbI C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUYTEHUI;

JABATh OLIEHKY HOBBIM CUTYAalUsIM;

pacIMpATh paMKH y4eOHOI0 IpeIMETa HAa OCHOBE JINYHBIX MPEAIOYTEHHI;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HNIMPOKOW 3PYIULMU B Pa3HbIX
00JacTsAX 3HAHUM, IOCTOSHHO IMOBBINIATH CBOW OOpA30BATENBHBIA M KYJIbTYpPHBII
YPOBEHb.

CaMOKOHTPOJIBb:

NaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTH KOPPEKTUBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HaBbIKAMM IO3HABaTEIbHOM pe(IEKCUU KaK OCO3HAaHHUS COBEpIIAeMbIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJb30BaTh
npuéMBbI pedIeKCHH JIJIsl OLICHKU CUTYallMH, BHIOOpA BEPHOTO PEILICHHUS;

OLICHUBAThb PUCKM M CBOEBPEMEHHO IIPUHUMATh PEIICHUSA II0 HUX CHUKECHMUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPHU aHAJIU3E PE3YJIBTATOB ACATENBHOCTH.

IIpunsiTus ceds1 u Apyrux:
MPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTaTKU U JJOCTOMHCTBA,
MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU AHATU3E PE3YJIbTATOB ACATEILHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIHOKY;
pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TO3UIIUH APYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B npouecce nzyuenus xkypca unbopmatuku yriyonéaHoro yposus B 10 kiacce
oOy4aroImuMucs 0yIyT JOCTUTHYTHI CJICAYIONIUE TPEAMETHbIE PEe3YIbTaThI:

BJIaJICHUE TIPEACTABICHUSIMH O POJIH HH(POPMAIIMU U CBSI3aHHBIX C HEH MPOIIECCOB B
MpUPOJIE, TEXHUKE U OOIIEeCTBE, MOHATUSAMU «UHGOPMAIHL, «HHGOPMAIIMOHHBIN
MPOLIECCY»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMbI»,  «CHUCTEMHBIH  3ddexry,
«UH(pOPMAIIMOHHAS CUCTEMAY, CUCTEMA YIIPABICHUAY;

BJIaJICHWE METOJaMHU MOMCKa HHPOpMAIK B ceTu VIHTepHET, yMEHHE KPUTHIECKH
OILICHMBATh WH(OPMAIIHIO, TIOTYUYEeHHYIO U3 ceTu VIHTepHeT;
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YMEHHE XapaKTepU30BaTh OOJIBIINE JaHHBIE, IPUBOJUTH IPUMEPHI HCTOYHUKOB MX
MOJIy4YEHHUsI U HaIPaBJICHUS MCIIOJNBb30BAHUS, YMEHHUE KIACCH(PHUIIMPOBATH OCHOBHBIC
3aJlauM aHaJu3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIM, KIacTepU3alus, aHaIu3
OTKJIOHEHMI ), TOHUMATh MOCJIE0BATEIBHOCTD PEIIECHUS 3a/1a4 aHaJu3a JaHHBIX: cOOp
MEPBUYHBIX JTAHHBIX, OUYHUCTKA U OIEHKA KauecTBa JaHHBIX, BHIOOP W/WIIM MOCTPOCHUE
MOJIeNH, TIpeoOpa3oBaHME JIAHHBIX, BU3yaJlM3alMs JIaHHBIX, HWHTEpIIpeTalus
pE3yJIbTaTOB;

MOHMMAaHWE OCHOBHBIX TPUHIUIIOB YCTpPOHCTBA U  (YHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHJEHUUI pa3BUTUS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HAaBBIKAMU Pa0OTHI C ONEPAMOHHBIMH CUCTEMAaMU, OCHOBHBIMU BUJIAMHU
OpOrpaMMHOr0 oOecnedyeHus Jjsi pelleHuss Y4eOHbIX 3aJay [0 BbIOpaHHOU
CHelUaIN3aLNN;

HaJM4Ke MPEACTABICHUI O KOMIIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM MHUpE,
0 0a30BbIX MPHUHIMIAX OPraHU3alMU U PYHKIMOHUPOBAHMS KOMIBIOTEPHBIX CETEH, 00
o0ILIMX MPUHLHKIAX pa3pabOTKH U (PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUI;

HOHMMaHuE Yyrpo3 HHPOPMAIMOHHON O€30MaCHOCTH, HCIOJB30BAaHUE METOJIOB
U CpEeACTB TMPOTUBOACHCTBHUS JTHUM yrpo3aMm, COOIIOJICHHE Mep Oe30MacHOCTH,
OPENIOTBPAIIAONIMX  HE3aKOHHOE  PacnHpOCTPaHEHUE  NEPCOHANBHBIX  JIAHHBIX,
coOmro/ieHne TpeOOBaHUM TEXHUKH OE€30MaCHOCTM W TUTHMEHbl Tpu  padote
C KOMIIBIOTEpaMH U JPYTMMH KOMIIOHEHTaMU LHM(PPOBOTO OKPYXKEHHs, NOHUMAaHUE
IPAaBOBbIX OCHOB MCIIOJIb30BaHMSI KOMIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U pabOThI
B ceTu MHTepHeT;

NOHMMAaHUE OCHOBHBIX NPHUHLHUIIOB  JUCKPETH3AllMM  PA3JIUYHBIX  BHJIOB
uH(popMauu, yMEHUE ONpeaensaTh UH(HOPMAIMOHHBIA 00bEM TEKCTOBBIX, I'papruecKuX
Y 3BYKOBBIX JAaHHBIX MPH 33JaHHBIX MapamMeTpax IUCKPETU3AlMU, YMEHHUE ONMpPEenesiTh
CPEIHIOI0 CKOPOCTh IEpeAaun JaHHBIX, OLICHUBATh U3MEHEHHE BPEMEHHU NIepeadu Npu
M3MEHEHUHU MHPOPMALIMOHHOTO 00bEMA JTAHHBIX U XapaKTEPUCTHK KaHAJa CBA3H;

YMEHHUE UCIOJIB30BATh IPHU PELLIEHNH 3a/1a4 CBOMCTBA IMO3UIIMOHHOM 3aIMCH YHCET,
aIropuT™Ma MOCTPOCHMS 3alUCH YUCIIa B IO3UIIMOHHOM CUCTEME CUUCIICHHUS C 3aJaHHBIM
OCHOBAaHMEM M TMOCTPOCHMS 4YMCIIa MO CTPOKE, COJAEpXkalled 3amuch ATOr0 4yucia B
MTO3WLIMOHHOM CHUCTEME CYHUCIEHHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE BBIIIOIHATh
apu(pMeTHYeCKre ONepalvi B MO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

YMEHHE BBINOIHITHh MpeoOpa3oBaHus JOTMUECKUX BBIPAKEHUH, UCTIOIB3Ys 3aKOHbI
anreOpbl JIOTUKH, YMEHHUE CTPOUTH JIOTUYECKOE BBIPAKEHHE B JIU3bIOHKTUBHOU
U KOHBIOHKTUBHOM HOpMaibHBIX (opMax MO 3aJaHHOM TaOJuIe HMCTUHHOCTH,
UCCIIeIOBaTh 00J1aCTh HCTUHHOCTH BBICKA3bIBAHHUS, COJIEPIKAILETO NIEPEMEHHBIE, peIlaTh
HECJIOXKHBIE JIOTHYECKUE YPABHEHUS U CUCTEMb] YPAaBHEHUM;

IOHMMaHue 0a30BbIX AITOPUTMOB 00OPaOOTKH UMCIOBOM M TEKCTOBOM MH(pOpMaLIUn
(3amuch yKcen B HO3ULMOHHON CUCTEME CUHUCIIEHUS, HAX0XKACHUE BCEX MPOCTHIX YHCEI B
3aJJaHHOM JlMaIia3oHe, 00paboTKa MHOTOpa3psAHbIX LEJIbIX YUCEII, AaHAIN3 CUMBOJIBHBIX
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CTPOK U JIPYTUX), aITOPUTMOB MOMCKA U COPTUPOBKH, YMEHUE OMPEEIATh CIOKHOCTD
M3y4aeMbIX B Kypce Oa30BBIX alNrOpUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MAacCHBa,
COPTHUPOBKAa MaccuBa, IMEpeOOpHBIE AJITOPUTMbI, JBOUYHBIA MOUCK) W TPUBOIUTH
IPUMEPBI HECKOJIBKUX AJITOPUTMOB PA3HOM CI0KHOCTH JIJIs1 PEUIEHUS OJHOM 3a/1auu;

BJIaJICHIE YHUBEPCAIBHBIM S36IKOM IPOTPAMMUPOBAHISI BEICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHussMH O 0a30BbIX THMAaX JAHHBIX U CTPYKTypaxX JaHHBIX,
YMEHHUE UCIO0JIb30BaTh OCHOBHBIE YIPABISIOIINE KOHCTPYKIMH, YMEHHUE OCYILECTBISATh
aHaJIN3 MPEIJIOKEHHON MPOTrpaMMBbl: ONPEACNIATh Pe3yIbTaThl PabOThI MPOrPaMMBbI IPU
3aIaHHBIX UCXOJHBIX JTAHHBIX, OMPEAENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO
MOJIyYEHUE YKa3aHHBIX PE3yJbTaTOB, BBIABIATH JaHHBIE, KOTOPHIE MOT'YT MPUBECTH K
omnOke B paboTe mporpammsbl, (QOPMYIMPOBATH MPEAJIOKEHUS N0 YIyULICHUIO
MIPOrpaMMHOr0 KO/a;

YMEHUE  CO3/1aBaThb  CTPYKTYpUPOBAaHHBIE  TEKCTOBBIE  JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTepuajabl C HCIOJb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MIPOTrPaMMHBIX CPEICTB U OOJIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh 3JEKTPOHHbIE TAOJMLBI JJI1 aHajdu3a, MPEACTaBICHUS U
00paOOTKM JaHHBIX (BKJIIOYAsl BBIYMCIECHHUE CYMMBI, CPEIHEro apu(pMeTH4ecKoro,
HanOOJIPIIEr0 ¥ HAUMEHBLIEr0 3HAYEHUM, PEIICHNE YpaBHEHUH, BEIOOP ONTUMAIBLHOTO
penieHusi, No00p JIMHUK TPEHa, pEUIEHUE 3a]1a4 POTHO3UPOBAHNUA ).

B npouecce nzyuenust kypca naopmatuku yriayoin€éHHoro yposHs B 11 kmnacce
oOyyaromuMucs 0yIyT JOCTUTHYTHI CJIEAYIOLIUE TPEAMETHbIE PE3YIIbTaThI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE  KOJIbI, JOMYCKAIOIMe OJHO3HAYHOE
JEKOJMPOBaHUE COOOIIeHU (MpeUKCHBIE KOJIbI), UCIOIb30BaTh MPOCTEHIIINE KOJIbI,
KOTOpBIE TIO3BOJISIOT OOHApPY)KMBATh M WCHPABIATH OIMMOKH TpU TepeAayde JaHHBIX,
CTPOUTH KON, OOECHEYMBAIONINNA HAWMEHBIIYI0O BO3MOXHYIO CPEAHIO JUIMHY
COOOILIEHUS IPU U3BECTHOW YaCTOTE CUMBOJIOB, MOSICHATH MPUHIMIIBI paOOTHI IPOCTHIX
QJIITOPUTMOB CXKaTHS TaHHBIX;

YMEHHE pelIaTh aIrTOPUTMUYECKHE 3a/1a4H, CBA3aHHbIE C aHAJIM30M TrpadoB (3agaun
MOCTPOCHHUS ONTUMAIBHOTO MyTH MEX]y BepIIMHAMU rpada, onpeaeneHus KoJIndecTBa
pa3IMYHBIX MyTEH MEXAy BEpIIMHAMHU OPHEHTHPOBAHHOTO alMKINYECKOro rpada),
YMEHHE UCIOJIb30BaTh IEPEBbS MPU aHAIN3E U MOCTPOCHUH KOJOB U JIJIs IPEACTaBICHUS
apu(MeTUYECKUX BBIpXEHUH, TIPU pPEIICHUH 3a]a4 TOWCKa M COPTUPOBKH, YMEHHE
CTPOUTH JIEPEBO WIPHI MO 33aJaHHOMY aJITOPUTMY, pa3padaThiBaTh WU OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATETUIO UTPHI;

yMEHHE pa3pabaThiBaTh U PEATN30BBIBATH B BUIE MPOTPaMM 0a30BbI€ alTOPUTMBI,
YMEHHE UCIOJIB30BaTh B IPOrpaMMax JaHHbIE PA3IMYHbBIX TUIIOB C YUETOM OTpaHUYCHUN
Ha JMana3oH MX BO3MOXHBIX 3HAYEHUU, TPUMEHSATh NMPHU PEUICHUH 3a7a4 CTPYKTYpPbI
JAHHBIX (CIIHUCKU, CIOBApH, CTEKU, OUEPEIH, AEPEBHS), UCIIOIB30BATh OA30BbIE ONIEPALINU
CO CTPYKTypaMU JIaHHBIX, IPUMEHSATh CTAaHIaPTHBIE U COOCTBEHHBIE MOANIPOTPAMMBI JIJIs
00pabOTKN YHUCIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK, MCIOJIb30BaTh MPHU pa3pabOTKe
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nporpaMm  OMOJNMOTEKH MOANPOTpaMM, 3HATh (YHKIHMOHAIBHBIE BO3MOXHOCTH
WHCTPYMEHTAJIBHBIX CPEACTB Cpeabl pa3pabOTKH, YMEHHE WCIOJIb30BaTh CPEACTBA
OTJIAJIKU TIporpaMM B cpele MNpOrpaMMHUpPOBaHHUSA, YMEHHE JOKYMEHTHUPOBATH
IpPOrpaMMBbl;

yYMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMH CBEJCHUSMU O 0a3aX NaHHBIX, UX CTPYKType, CpPeACTBax
co37laHusl U pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOIHUYHbIE (PENISIIMOHHBIE) Oa3bl
JAHHBIX (COCTaBIIATh 3amMpochl B 0a3ax MaHHBIX, BBIMOJHITH COPTUPOBKY U MOUCK
3anuceil B 0a3e JaHHBIX, HAMOJHATH pa3pabOTaHHYI0 0a3y JaHHBIX) U CIPABOYHbIC
CUCTEMBI;

YMEHHE HCIO0JIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUUECKUE MOJEIM JJid aHalii3a
00BEKTOB M MPOIIECCOB: (POPMYIHMPOBATH I1€Jb MOJEIUPOBAHUS, BBIMOJIHATH AHAIHU3
pe3yJbTaTOB, MOJYYEHHBIX B XOJI€ MOJICTUPOBAHUS, OLICHUBATh COOTBETCTBUE MOJICIHU
MOJIETTUPYEMOMY OOBEKTY WIIM MPOIIECCY, MPEICTABIATh PE3yIbTaThl MOACIUPOBAHUS
B HarJsiTHOM BHUJIE;

yYMEHHUE OpraHU30BbIBATH JUYHOE  WH(OpPMAIMOHHOE MIPOCTPAHCTBO
C HCIOJb30BAHUEM PA3IUYHBIX CPEACTB IUMPOBBIX TEXHOJOTUH, MOHUMaHUE
BO3MOXXHOCTEH  ITU(DPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  YCIYTr,  IU(POBBIX
o0pa3oBaTeNbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX NPHUHIIMIOB pPabOThl, BO3MOXKHOCTEH W OTrpaHUYCHHUS
MIPUMEHEHUS TEXHOJIOTUM NCKYCCTBEHHOT'O MHTEIIJIEKTA B PA3JIMUHBIX 00J1aCTAX, HATTUIUE
NPEICTaBICHU O KpYyre pelraeMbix 3aJad MaIlluHHOro oOydeHus (pacro3HaBaHUA,
KJIacCU(UKAIIUM W TPOTHOZUPOBAHUS) HAIMYMUE TPEIACTABICHUN 00 MCMOJb30BAHUU
MH(POPMAITMOHHBIX TEXHOJIOTHUN B pa3IMYHBIX TPOPECCUOHANIBHBIX chepax.
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10 KJIACC
HaumenoBanue
No KomauuaectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/esioB U TEM [IporpamMmmHoe coniepxanue
1/ 4acoB oOy4aromuxcs

y4eOHOTO MpeaMeTa

Paznea 1. lilndpoBasi rpaMoOTHOCTH

11

Kommbrorep —
YHHBEPCAIbHOE
YCTPOMCTBO 00pabOTKH
JTAHHBIX

6

TpeboBaHUs TEXHUKU OE30MACHOCTU U
TUTUEHBI PU pabOTe C KOMITbIOTEpaAMHU
U APYTUMH KOMIIOHEHTaMH UG POBOTO
OKPY>KEHUSI.

[TpuHIMTIBI pA0OTHI KOMIIBIOTEPOB U
KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
dbon Heiimana. [apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBITIOJIHCHHUC ITPOIr'paMMBI ITPOICCCOPOM.

OnepaTuBHAas1, TOCTOSHHAS U
JoJIroBpeMeHHas namsitb. OOMeH
JAHHBIMH C IIOMOILBIO IIIUH.
KoHTpoJutepbl BHEIIHUX YCTPOMCTB.
IIpssMO¥ OCTYII K IAMSITH.
OCHOBHBIE TEHAECHIIUU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA.

AHaJIM3UPOBATH YCIOBUS
MCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMIIOHEHTOB IIU(POBOTO
OKPYKEHHUS C TOUKH 3pPEHHS TPEOOBAHMIA
TEXHUKH 0€30M1aCHOCTU U TUTHEHBI.
OnuceIBaTh COCTaBHBIE YACTH

Y IPUHLMIBI PaOOTHl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPONUCTB, KOMIIBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMIBIOTEPHI PA3HBIX
MTOKOJICHUM.

Uckats B cetn UHTEpHET HHPOPMAIIHIO
00 OTEYECTBEHHBIX CIIELUATUCTAX,
BHECIIMX BKJIAJ B Pa3BUTHE
BBIYMCIIUTEIILHON TEXHUKH.

[IpuBOAUTH IPUMEPBHI,

L Kypcueozl/t B COACPIKAHNU TCMATUYCCKOI'O IMJIaHUPOBAHUA BBIACIACTCA MaTCpHrall, KOTOpLIﬁ HE SBIISIETCS 00s3aTEIbHBIM Ipyu U3YUYCHHUU U HE BXOAUT B COACPIKAHUC HpOMC)KyTO‘IHOﬁ i
HTOrOBOM aTTCCTalluU MO MPEAMETY.
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[TapaeabHbIC BEIYUCIICHHS.
MHoronponeccopHbI€ CUCTEMBI.
CyniepkomnbroTepsl. Pacnipenenénnnie
BBEIYHCIIUTEILHBIE CUCTEMBI M1 00paboTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE

U (POBBIC YCTPOUCTBA M KX POJIb

B KOMMYHUKaIUIX. BcTpoeHHbIe
KOMITBIOTEPbl. MUKPOKOHTPOJIIIEPHI.
Po6oTr3npoBaHHbIE TPOU3BOICTBA

MIOATBEPKAAIOIINE TEHACHIINNA PA3BUTUS
BBIYMCIIUTEIILHON TEXHUKH.

[ToACHATH CYIIHOCTB NapajuIeIbHBIX
BblYMCIeHUU. [IpuBoIUTh MpUMEpHI
3a/1a4, JUIsl peIIeHUsT KOTOPBIX
IIPUMEHSIOTCS CYIIEPKOMIIBIOTEPHBIE
TE€XHOJIOTUHU WM TEXHOJIOTUU
pacnpeaenEHHbIX BBIYUCICHUM.
XapakTepu3oBaTh pOOOTU3HPOBAHHbBIE
IPOM3BOCTBA, MOOUJIbHBIE IU(POBHIE
YCTPOMCTBA U UX POJIb B KOMMYHUKALIAAX

1.2

[IporpammHuoe
obecrieueHue

[IporpammHoe obecnieueHue
KOMITBIOTEPOB U KOMITBFOTEPHBIX
cucteM. Buapl mporpaMmMHOToO
oOecreyeHus: U uX Ha3HaAYeHHeE.
Oco0eHHOCTH TTPOTrPAMMHOTO
oOecreueHust MOOMJIbHBIX YCTPONCTB.
[TapauenbHOE MPOrpaMMUPOBAHUE.
CucremMHO€ MporpaMMHOe 00ecTiedeHue.
OnepaliOHHbIE CUCTEMBI. Y TUITUTHI.
HpaitBepsl ycTpoucTB. MHCTAILTSIINAS

U JCMHCTAIISALMS IPOTPAMMHOTO
o0ecreyeHusl.

daiisioBble cucTteMsl. [IpuHIHIBL
pa3MenieHust 1 UMEHOBaHUSA (ailioB

B 1oaTroBpeMeHHo# mamsatu. [1labmonbt
JUTSL OTIMCAHUS TPYIII (pailyioB.

Pabotats ¢ rpadguueckum unrepdeiicom
omnepannonnoii cuctemsl (OC),
CTaHJAPTHBIMU U CITY>KSOHBIMU
NIPUIIOKEHUSAMU, (PaIOBBIMH
MEHEeKEepaMH.

CoOTHOCUTH BUJIBI JIUIICH3UH

Ha UCTMOJIB30BaHKUE TIPOTPAMMHOTO
o0ecrieueHus U MopsJI0K €ro
UCTIONIb30BaHUS ¥ PACIIPOCTPAHCHUSI.
[TpuBOIUTE IPUMEPHI POTIPUETAPHOTO
¥ CBOOOJHOTO IPOTPaMMHOTO
obecrieueHus, peTHa3HAYECHHOTO

JUTSL PEIICHUST OJTHUX M TEX XKE 3a1ad.
Ha3zbiBaTh OCHOBHBIE ITPABOHAPYIIICHUS,
UMEIOIINE MECTO B 00JIACTH
UCTIOJIB30BaHUS TPOTPAMMHOTO
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3akoHOIaTEILCTBO Poccuiickoi
®denepanuu B 001aCTH IPOTPAMMHOTO
obecnieueHus. JluneHsupopanue
MPOrPaMMHOTr0 00ecTieUeHUs U
udpoBwIX pecypcoB. [IponpuerapHoe u
CBOOO/THOE MPOTPaMMHOE 00eCIICUCHHE.
Kommepueckoe 1 HeKOMMEpPYECKOE
KCIOJIb30BaHKE MPOTrPaMMHOTO
obOecrieueHus: U HUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTD, yCTaHABIMBaEMAasI
3aKOHOJ1aTeIbCTBOM Poccuiickoit
denepanyu 3a HEMMPABOMEPHOE
HCIOJIb30BaHKE MPOTrPaMMHOTO
oOecrieueHus: U LUPPOBBIX PECYPCOB

o0ecCIIeueHHs, 1 OTBETCTBEHHOCTD
3a HUX, MPETYCMOTPEHHYIO
3aKOHOAaTEeILCTBOM PD.
Hpakmuueckue pabomor*:

1. Uncmannayus u oeuncmanisyus
npocpamm

1.3. | KomnbrorepHsie cetu

[IpuHIMIIBI TOCTPOEHUS U annapaTHbIE
KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
Cereble mpoTokobl. CeTb THTEpHET.
Anpecanus B cety IHTEpHeET.
[Iporoko:st creka TCP/IP.

Cucrema JOMEHHBIX HUMEH.
Pasnenenue |IP-cetn Ha mojicetn

C OMOIIIbIO Macok nojicerelt. CeTeBoe
aqMuHUcTpUpoBanue. [lomydyenue
JTAHHBIX O CETEBBIX HACTPOMKAX
KoMIibroTepa. [TpoBepka Hanuuust CBA3H

[TosICHSITH MPUHLIMIIBI TOCTPOEHUS
KOMITBIOTEPHBIX CETEN.

BrisBnsts oO1iiee v paznuyus

B OPTaHU3ALMH JIOKAIbHBIX U
I100aJIbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOAUTH NpUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHHbpIMU
byHKITUSIMHU.

Hcnonb3oBaTh MacKH MOJICETEN

115 pazouenus |P-cetu Ha moaceru.
[IpuMeHnsaTh nporpamMmmHoe

MMpennaraemsiii B nporpaMme 1o uH(GoOpMaTHKe nepeyeHb MPaKTHYECKUX PaboT SABIISETCA PEKOMEHIATENbHBIM, YIUTEb JIENAET BHIOOP IIPOBEACHUS NPAKTHIECKHUX PaboOT.
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c y31oM cetu. OnpenesieHre Mapuipyra
JBIDKEHUS TTaKETOB.

Bune! nearensaoctu B cetn UHTEpHET.
CepBucol UnTepHerTa.
["eonndopMamoOHHbIE CUCTEMBI.
["eosiokalIMOHHBIE CEPBUCHI PEATTLHOTO
BpeMEHU (HampuMep, JIOKAIHs
MOOHIIbHBIX TEJIEPOHOB, ONIPEICIICHUE
3arpy>K€HHOCTH aBTOMAarucTpaJieit),
WHTEPHET-TOPTOBIIsl, OpOHUPOBAHKE
OWJIETOB U TOCTUHHUII.
['ocynapcTBEHHBIE ANEKTPOHHBIE
cepBUCHI U yciryru. ColManbHbIE CeTH —
OpraHu3alys KOJUIEKTUBHOTO
B3aMMOJICUCTBUS M OOMEHA JaHHBIMH.
CeTeBoli 3TUKET: MTpaBUJjIa MOBEACHUS

B KnbOeprpocrpanctse. [Ipodiaema
MOJTMHHOCTH TIOJTy4YE€HHOMN
uHdopmaruu. OTKPBITHIE
o0pa3oBaTeNbHBIE PECYPCHI

oOecrnieueHue Jj1si IPOBEPKHU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue padomot:

1. Cemesoe aomunucmpuposanue

14

Nudopmanmonnas
0€30MacHOCTh

TexHOTeHHBIE I PKOHOMUYECKUE
yIpO3bl, CBA3aHHBIE C UCIIOJI30BAHUEM
uHGOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TexHoJoTHuit. O011IHe MPOOJIEMbI 3aIUThHI
uHbOopMaluu 1 UHPOPMAITHOHHOM
6e3onmacHoctu. CpeacTBa 3amuThl
UH(pOpPMAaILIUU B KOMIIBIOTEPAX,

XapakTepu30BaTh CyIIHOCTb NOHATHN
«MH(pOpMaIMOHHAsA 0€30MaCHOCThY,
«3amuTta HHHOPMaITUN.
dopMyIUpoBaTH OCHOBHBIC TIPaBUIIA
nH(pOopMaIIMOHHOM 06€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOJATEIIbHYIO
0a3y, Kacarolyrcss THHOpPMaITMOHHON
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KOMITBIOTEPHBIX CETSIX
Y aBTOMAaTU3UPOBAHHBIX
UH(GOPMAIIMOHHBIX CUCTEMAX.
[IpaBoBOE oOecnieueHue
uH(GOPMAIMOHHON O€30MaCHOCTH.
DnexmporHas yupposas noOnuUcy,
cepmuuyuposanHvle caimol U
O0OKYMeHmbl.

[IpenoTBpamieHue
HECaHKIIMOHUPOBAHHOTO TOCTYTa

K JTUYHOU KOH(PHUICHIIMATIbHON
uH(pOopManuu, XpaHsauencs

Ha IEPCOHAIIBHOM KOMIIBIOTEPE,
MOOHIIBHBIX YCTPOUCTBAX.
Bpenonocnoe nporpaMmmMHoe
oOecrieyeHue 1 crnocoObl 0OpbOBI ¢ HUM.
AHTHBHUPYCHBIC IPOTPAMMBEI.
OpraHuzarus JMYHOTO apXrBa
uHpopMaIuu. PezepBHOE KOMMpPOBaHHUE.
[TapospHas 3amuMTa apXuBa.
[IudpoBanne nanupix. CAMMETpUYHBIC
Y HECUMMETPUYHBIC TTH(PHI.

[Iudpsr mpocToii 3aMEHBI.

[udp Lezaps. [udp Buxenepa.
AnaroputMm mudpoBanusi RSA.
Cmeeanoepagus

0€30IaCHOCTH.

[TpuMeHATh cpeAcTBa 3alTUTHI
uHpopMaru: 6paHaMay3pHI,
AHTUBUPYCHBIE MTPOTPAMMBI,
apOJIMPOBAHKE U APXUBUPOBAHNUE,
mudpoBaHue.

[IpenorBpamars
HECaHKIIMOHUPOBAHHBIN JOCTYTI
K JTUYHOU KOH(HICHIIMATIbHON
uH(popManuu, XpaHsuiencs

Ha [IEPCOHAIbHOM KOMIIBIOTEPE,
MOOWIIBHBIX YCTPOUCTBAX.
Ilpakmuueckue padomoi:

1. Anmusupycnvie npocpammul.
2. lllugposanue oannwvix

Hroro no pazgeny
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Pa3znen 2. TeopeTrudyeckue 0CHOBBI HH(POPMATUKHU

2.1 | IIpencraBienue
uH(bOpMaIH
B KOMITBIOTEPE

19

Nudopmanusi, naHHble ¥ 3HAHUSL.
HNudopmariioHHbIe TPOIIECCHI

B IIPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U TUCKPETHBIE
BEJIMYMHBI ¥ curHajibl. HeoOxoaumocThb
JTUCKpeTH3aIuu nHpopmamnmu,
npeJHa3HaYeHHOM JJIsl XpaHEHMUs,
nepeaadr 1 o0padoTKH B U(POBBIX
cucreMax.

JIBOMUHOE KOJUpPOBaHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOBI.
JlekomupoBaHue COOOIEHUH,
3aMMCaHHBIX C TIOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cioBue PaHo.
[TocTpoenune ogHO3HAYHO
JIEKOAUPYEMBIX KOJIOB C TOMOIIBIO
nepesa. I pagh An.A. Mapkosa. Enuauiipi
U3MEpEHHS KOJTMIeCcTBa WH(OpMAIIUH.
AndaBUTHBIN MOIXO]] K OIICHKE
KOJIM4eCTBa MH(POPMALIHH.

Cucremsl cuucnenus. Pa3sépuyras
3aIMCh LENbIX U APOOHBIX YHCEN

B TIO3UIIMOHHON CHCTEME CUHCIICHHMSI.
CpolicTBa MO3UIIMOHHOM 3aMMCH YUCJIA:
KOJIMYECTBO LKU(DP B 3aMTUCH, IPU3HAK
JETMMOCTH YMCJIa HA OCHOBAaHUE

[TosicCHATH CYIIIHOCTH MOHATHI
«HGOpMALIHSY, «TaHHBICY», «3HAHUS.
Pemate 3amaun Ha u3MepeHne
uH(popMaruu, 3aKI0YEHHON B TEKCTE,
C O3UIMU a1(PaBUTHOTO MOJIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH MOSIBJICHUSI CHMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOIMMOCTH U CYIITHOCTh
JTUCKPETU3ALNY IPU XPaHEHUH,
nepeaadye u o0paboTKe JaHHBIX

C TOMOIIBKO KOMIIBIOTEPOB.
[IpuBOIUTH TPUMEPHI PABHOMEPHBIX

Y HEPaBHOMEPHBIX K010B. KonupoBath
U JIEKOJMPOBATH COOOIICHUS

C UCTIOJIb30BAaHUEM PAaBHOMEPHBIX

Y HEPABHOMEPHBIX KOJOB.

Crpouth npeduKCHBIE KOJIBI.
KnaccudumupoBars cuctembl
CUHUCJICHUS.

BrimonnsaTs cpaBHeHUE ynceln,
3allUCaHHbBIX B JIBOMYHOM,
BOCBMEPHUYHOW U IECTHAAUATEPUIHON
CHUCTEMaX CUUCIICHUS.

OcynecTBIIATh EPEBOJT YUCET MEKIY
JBOMYHOM, BOCBMEPUYHOU
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CUCTEMBI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1eoro yucia u3 P-uunoi
CUCTEMBbI CUUCIICHUS B JECATUUHYIO.

AJNTOpuTM NepeBoaa KOHeUHOU P-nuHoi

JIpo0H B JECATUUHYIO. AJITOPUTM
MIepEBO/Ia LEJIOTO Yucia U3 IECATUIHOM
CUCTEMBbI CUuCiieHus B P-uuny1o.
[lepeBoa KOHEUHOM 1ECATUYHOMN JPOOH
B P-nunyto. JIBonuHas, BocbMepu4Has
Y IECTHAAUATCPUYHAS CHCTEMBI
CUMCJIEHUS, CBSI3b MEXIY HUMM.
Apudmernueckue onepanuu

B MIO3ULIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /{gouuHo-oecsimuynas
cucmema CUUCeHus.

Komuposanne texctoB. Konnposka
ASCII. OnHobalTHBIE KOJAUPOBKHU.
Crangapt UNICODE.

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

Konuposanue nzodpaxkennii. OrieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduyuecKux JaHHBIX [P 3aJJaHHBIX
pa3perieHny u TITyOnHE KOJUPOBaHUS
uBera. [{BeToBbie Mmoaenu. BektopHoe

Y IIECTHAIIATEPUYIHON CUCTEMAMHU
CUMCIICHUS.

BBINOTHATE CIIOXKEHUE U BBIYUTAHHE
YHCEll, 3alIMCaHHbIX B JBOMYHOM,
BOCBMEPUYHON U NIECTHAAATEPUIHON
CUCTEMAaX CUUCIICHHUS.

Ocy1ecTBIATh KOAUPOBAHNUE TEKCTOBOM

uH(pOpMaIUU C TOMOUIBIO
KOJIMPOBOYHBIX TAOJIHII.

Omnpenenatbs HUHPOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIICHUIA B pa3HBIX
KOJMPOBKAX.

Bpruucasars pazMep HBETOBOM NaJUTPhI
10 3HAYEHUIO OUTOBOM rTyOUHBI IIBETA.
Omnpenenars pazmMepsl rpadhUuecKux
(baiiIoB MPU U3BECTHBIX PA3PEIICHUN U
TIyOMHE KOAUPOBAHUS IIBETA.
Brruucnsats nHGOpMaIMOHHBIN 00BEM
1M POBOI 3BYKO3AIUCH TI0 YaCTOTE
JUCKPETU3AINH, TTTyOUHE KOJTUPOBAHUS
Y BPEMEHU 3aIlHCH.

Ilpakmuueckue pabomol:

1. Jluckpemuszayus epagpuuecxotii
uHgopmayuu.

2. [luckpemu3zayus 36yK0801i
uHgopmayuu
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koxaupoBanue. DopmaTel rpaduuecKux
¢aitnos. Tpéxmepnas rpaduxka.
®pakranpHas rpaduka.

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

2.2

OcHOBBI AJITEOPbI
JIOTUKA

14

Anre6pa noruku. [Tonsitue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (penukatsl). KBaHTOPHI
CYIIIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
MCTUHHOCTH. JIOrnYecKue BoIpaKeHus.
Jlormueckue TOXKIECTBA.
JIoKa3aTenbCTBO JIOTHYECKHUX TOKIECTB
C NOMOILLIO TAOJIUI] UICTUHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHOYKECTBaMHU.

3aKoHbI anreOphl JTOTUKH.
OKBUBAJIEHTHbIE MPE0Opa30BaHUs
JIOTUYECKUX BBIpAKEHUU. Jlornueckue
YpaBHEHUS U CUCTEMbl YPAaBHECHUIA.
Jlornueckue GyHKIUU. 3aBUCUMOCTh
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
GyHKUMNA OT KOJIMYEeCTBa apryMEHTOB.
[TonHbIE CUCTEMBI TOTUYECKHUX

[IpuBOIUTH IPUMEPHI JIIEMEHTAPHBIX

Y COCTABHBIX BBICKA3bIBAHMIA.
Pa3nuuathk BhICKa3bIBAHMS U PEIUKATHI.
VYcTaHaBIMBaTh CBSI3b MEKY alIreOpoi
JIOTUKH U TEOPUEN MHOKECTB.
Brrunciats 3HaUeHUS TOTHYECKUX
BBIPAKEHHI C JJIOTUYECKUMHU
onepanusiMy KOHbIOHKIINH,
JTU3bIOHKIIUY, THBEPCUU, UMIUIUKALIHH,
SKBHUBAJICHIIUU.

[TpoBoauTh aHaINM3 TAOJINI] HCTHHHOCTH.
CrpouTth TaOIUII HCTUHHOCTHU
JIOTUYECKUX BBIPAXKECHUM.
OcCyleCTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPAKEHHI C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JIOTUKH.

Ocy1ecTBIATh NOCTPOCHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOU
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GyHKIHM.

Kanonnueckre GopMbI JIOTHUECKUX
BbIpaxkeHu. COBEPILICHHBIC
JN3bIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOpPMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOEHUS 1O Ta0IUIE UCTUHHOCTH.
Jlornueckue 37EMEHTHI B COCTaBe
kommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAX MO 33ITAHHOMY JIOTUYECKOMY
BBIPAKECHUIO. 3aIIUCh JIOTUYECKOTO
BBIPAKEHUS 10 JJOTHYECKOUN CXEME.
Muxkpocxemovl u mexHono2usa ux
npou3zeo0cmaa

TaOJIUIIEH UCTUHHOCTH U €T0
YIPOLIEHUE.

Pemars npocteie Jornueckue
YPaBHEHHUS U CUCTEMBI YPABHECHHUIA.
XapakTepu30oBaTh JOTUYECKUE
AJIEMEHTHI KOMITBIOTEPA.

[TosicHATB yCTPOMCTBO CyMMaTopa

U TpUITEpa.

3anuchIBaTh JIOTUYECKOE BEIPAKECHUE
IO JIOTUYECKOU CXEME.

CTpouTh CXeMbI Ha JJIOTUYECKUX
3JIEMEHTAaX MO 3aIaHHOMY JIOTUYECKOMY
BBIPAKCHHUIO.

Ilpakmuueckue padomui:

1. Ilocmpoenue u ananuz mabauy
UCTMUHHOCIMU 8 MAOIUYHOM Npoyeccope

2.3

Kommerorepnas
apudmeTrka

[IpencraBieHue EIbIX YUCEI B MAMSITH
KOMIIbIOTEpA. OTPaHUYEHHOCTD
JAarna3oHa 4Yuces Mpyu OrpaHuuYeHUU
KoJmuyecTBa pa3psaoB. [lepenosnenune
pa3psAaHON CeTKU. be33HakoBbIE U
3HAKOBEIC JaHHBIC. 3HAKOBBIM OMT.
JIBOMYHBIN JONMOJHUTEIBHBIN KO
OTPHULIATEIIBHBIX YUCEIL.

[TobuTOBBIE TOTUYECKUE OTIEPAITUH.
Jlornueckuii, apudmeTnyeckuii u
nuknnaecku capuru. [ludposanue

[Tomy4aTh BHYTpEHHEE NPEICTABICHUE
LEJbIX U BEIIECTBEHHBIX YHCEI

B IIaMsITH KOMITbIOTEPA; ONPEACIsATh
110 BHYTPEHHEMY KOy 3HAaUEHHUE YHCIIA.
XapaxkTepuzoBaTh O€33HAKOBBIC U
3HAKOBbBIE JIAHHBIEC.

[TosiCHATH TOPSIAOK BHITIOJTHEHUS
apu(pMETUIECKUX OTIEPAITHHA C IETBIMH
Y BEILIECTBEHHBIMU YU CIIAMHU

B IIPOLIECCOPE.

[IpuMeHATh TOOUTOBBIE TOTUIECKHE
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C MOMOIIbIO MTOOUTOBOM OTepaIuu
«uckimoygaroniee I .

IIpencraiieHrE BEMIECTBEHHBIX YU CEIT

B IaMSITH KOMIIbIOTEPA. 3HAYAIIasl 4acTh
Y MOPAIOK yKucia. Jlnamna3oH 3Ha4YCHUN
BeIlIECTBEHHBIX uncell. [Ipo6iemsr
XpaHEHUs BEIIECTBEHHBIX YUCET,
CBSI3aHHBIC C OTPAHUYEHUEM KOJIMYECTBA
pa3psa0B. BeimonHeHne onepanuii

C BEIIECTBEHHBIMHU YHCJIaMH,
HaKOTUICHUE ONTHOOK TP BBIUMCICHUSIX

orepauu.
XapakTepu3oBaTh MpeJCTaBICHUE

Y XpaHEHHUE B TaMSATH KOMITBIOTEPA
BEIIIECTBEHHBIX YUCEN.

[TosicHATH MPUYUHBI HAKOTIIICHUS
OIIMOOK TP BBIYMCIICHUSIX

C BEIIECTBEHHBIMH YHCIIAMH.
Ilpaxmuueckue pabomoi:

1. M3yuenue nopaspsaono2o MauuHHo20
npeoCcmasieHus Yeavlx U 6eueCmeeHHbLX
yucern

Hroro no pazgeny

40

Pa3znes 3. AiIropuTtMbI M IPOrpaMMHUPOBAHHE

3.1

Bsenenue
B POrpaMMHUPOBAHUE

16

Onpenenenne BO3MOXKHBIX PE3YJIbTaTOB
pabOoThI MPOCTEHUIITNX AITOPUTMOB
yIPaBJICHUS UCTIOJIHUTEIISIMU U
BBIYUCIIUTEIILHBIX aJITOPUTMOB.
Omnpenenenne UCXOIHBIX TaHHBIX,

IIPY KOTOPBIX AJITOPUTM MOXKET J1aTh
TpeOyeMblil pe3yibTar.

DTtarnel peneHus 3a7a4 Ha KOMIIBIOTEpE.
WNHCcTpyMeHTallbHBIC CPEACTBA:
TPAHCIISITOP, OTIATUHK,
npodmmpoBIKK. KoMrumsius

Y MHTEPIIPETAIUs POTPaMM.
BupryaibHbIe MaIIUHBL.
WuTerpupoBanHas cpena pa3paboTKy.

BoiscHaTh pe3ynbTat padoThl
aJITOPUTMA JJIs1 UCTIOTHUTEISI

MIPU 33JIaHHBIX UCXOJIHBIX JaHHBIX,
ONPENEIISITh BOBMOKHbBIE UCXOAHBIE
JAHHBIE JIJIS1 U3BECTHOIO pe3yibTaTa.
[IpuBOIUTH MPUMEPHI AJITOPUTMOB,
COJIEpIKAIIINX MOCIEA0BATEIbHEIE,
BETBSIINECS U IUKJIUYECKUE CTPYKTYPHI.
AHaJIM3UPOBATH IUKIINYECKUE
AJITOPUTMBI JIJI1 UCTIOJTHUTEJIA.
Brinenars sTamnsl penieHust 3a1a4u
Ha KOMIIBIOTEPE.

[TosiICHATD CYIIHOCTD BBIJICTICHHBIX
ATAIOB.
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MeTonbl OTIAAKU MIPOTpamMM.
Hcnonb3oBaHre TPACCUPOBOYHBIX
Tabnuil. OTIag0YHBIN BBIBO/I.
[TomraroBoe BBIMOJHEHUE TPOTPAMMBI.
Touku octa”oBa. [IpocmoTp 3HaUCHUI
MIEPEMEHHBIX.

A3bik nporpammupoBanus (Python,
Java, C++, C#). Tumsl JaHHBIX:
I1€JI0YNCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CnoxHnbie ycnoBus. LIukibI ¢ ycnoBueM.

[{MKIIBI 110 IEPEMEHHOM.
B3anmo3aMeHsAE€MOCTb Pa3IMYHbIX
BHUJIOB IMKJIOB. IHBapuaHT UKIIA.
CocraBneHue IMKIIA C UCIIOJIb30BaHUEM
3apaHee OINPEeNEeIEHHOTO NHBApUAaHTa
LUKJIA.

JloKymMeHTHpOBaHHE IPOTrPaMM.
Hcnonb30BaHHE KOMMEHTAPUEB.
IToaroroBka onrcanus NpoOrpaMmel

Y UHCTPYKIIMH IS MIOJIb30BATEIIS.
ANTOopuTMBI 00pabOTKH HATYpaTIbHBIX
YHUCeJl, 3alMCAHHBIX B MIO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIlMCU YMCTIa Ha OT/IEIbHBIE ITU(PBI,
HAaXO0XKJEHUE CYMMBI U ITPOU3BEIACHUS
u@p, HaX0XKIEHNE MAKCUMAaJIbHON

OTnaxuBaTh NPOrpaMMbl C TOMOIIIBIO
TPacCUPOBOYHBIX TaOIUIL

U C UCIIOJIb30BAHUEM BO3MOXKHOCTEH
OTJIATYMKA CPEbI MPOTPAMMHUPOBAHUSI.
CocTaBiATh TOKYMEHTALUIO

Ha IPOrpaMmy.

Pas3pabatbiBaTh U peaan30BbIBATh

Ha SI3bIKE MPOTPAMMUPOBAHUS
aIropuTMbl 00PAOOTKH 1IENIBIX YUCET,
B TOM YHCJIE IEPEOOPHBIE aTOPUTMBI.
PaszpabatbiBaTh mporpammsl

JU1s1 00pabOTKU JAHHBIX, XPAHALLIUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue padomui:

1. Bvioenenue u oopabomra yughp
Yenoeo YUcia 8 pasiuyHblx CUCEMAX
CUUCTIEHUSL C UCNONb308AHUEM ONePayuli
YenouUCIeHHOU apu@dmMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OAHHbIX, XPAHAUWUXCSL

6 Qaiinax
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(MUHUMAaJTBHOW ) IU(PPHI.
HaxosxaeHnue Bcex mpoCThIX YHCe

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

O6paboTKa JaHHBIX, XPAHSAITAXCS

B (haitnax. TekcTOBbIC M TBONIHBIC
daiinbl. @aiioBble IEpEMEHHBIC
(daiinoBele yka3arenu). UteHue

u3 (aiina. 3anuch B Paiin

3.2

BcenomorarenbHbie
AITOPUTMBI

Pa3Ouenue 3amaun Ha MOoA3a1a4H.
[ToamporpaMmel (IpoIIeAYPHI U
bynkuun). Pexypcus. PexypcuBHbie
00beKTHI (hpakTaiibl). PekypcuBHbBIE
MPOLEeTyphl U PYHKITUH.
Hcnonb30BaHue CTEKA JI1 OpTaHU3alUN
PEKYPCUBHBIX BHI30BOB.
Hcnosnp30Banne CTaHIapTHOM
OMOIMOTEKH SA3bIKA TPOTPAMMHUPOBAHUSI.
[Moaknrouenue OMOIMOTEK
MOAIPOTrpaMM CTOPOHHUX
npousBoauTeNnen. MoaybHbIN PUHLIMIT
MTOCTPOCHUS TTPOTPAMM

Pa30uBaTh 3a1auy Ha moA3agauH.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPSItOLIMeECs (hparMeHTh
IPOrpamMMbl B BUJI€ MOAIPOrPAMM.
[TosICHATB CYyITHOCTBH PEKYPCHBHOTO
anropuTMa.

HaxonuTth pekypcuBHbIE 0OBEKTHI

B OKPY’KarOIIEM MUPE.

Onpenenarb pe3ynbTaT padoThl
IPOCTOT0 PEKYPCUBHOTO aJrOPUTMA.
Hcnonb30BaTh CTaHAAPTHHIE
OMOTMOTEKU OANPOTrpaMM s3bIKa
IPOTrpaMMHUPOBaHUs, OMOITMOTEKU
CTOPOHHMX MPOU3BOUTEIIEH.
[IpuMeHATH MOYJIbHBIN TPUHLIUIT
pu pa3paboTKe MPOrpamMmMm.
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Ilpakmuueckue pabomut:

1. Ucnonvzosanue noonpoepamm
CMaHOapmuou oubIuOmeKU A3bIKaA
NPOSPAMMUPOBAHUL.

2. Pazpabomka noonpocpamm.

3. Pexypcugnvie noonpozpammoi.

4. MooynbHblil NPUHYUN NOCPOEHUS.
npocpamm

3.3

YuciaeHHbIE METOIBI

Yucnenasle MeTOabpl. TOUHOE U
NPUOJIMKEHHOE pELICHUS 3a/1auu.
YucieHHbIE METO/IBI PELLICHNUS
YpaBHEHUM: METO/1 repedopa, METOT
noJIOBUHHOTO Jienenus. [Ipubnmxénnoe
BBIYHCIICHUE JIJTMH KPUBBIX.
Brruucnenue miomaaei puryp ¢
IIOMOILBIO YUCIIEHHBIX METO/I0B (METOA
PSIMOYTOJIBHUKOB, METOJ] TPAIELIHA).
[Touck Makcumyma (MHHUMYMa)
GyHKIIUM OJTHOM MepEeMEHHON METOI0M
MOJIOBUHHOT'O JIECJICHHUSI

[TosicCHATH IPUHITUTIBEI paOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEX Y TOYHBIM U MIPUOIKEHHBIM
PEIICHUSIMHA BBIYMCIIUTEILHBIX
3aad.

Pa3zpabatbeiBaTh 1 OTIKUBATH
MIPOTPAMMBI, PEATH3YOIIHIEC
YUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPpUOIMHKEHHOE
BBIYHCIICHUE JIJTMH KPUBBIX

¥ IUIoIaeH Guryp, MOMCK MaKCUMyMa
(MuHUMYMa) QYHKITUU OJTHOM
IIEPEMEHHOM.

Ilpaxmuueckue pabomot:

1. Yucnennoe pewenue ypagneuuii.
2. Ilpubnudicénnoe svruucierue OUH
KpUswlx u niowaoeu gueyp.

3. Ilouck maxcumyma (MuHuMyma)

GdyHKYuu
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3.4 | AnropuTmbl 00pabOTKH 3) OOpaboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTPOCHHBIE QYHKITUH
CHUMBOJIbHBIX JaHHBIX Berpoennbie pyHKINU S3bIKA A3bIKa MPOTPAMMHPOBAHUS
IPOrpaMMHUPOBAHUSA 1151 00pabOTKH 111 00pabOTKHU CUMBOJIBHBIX CTPOK.
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabatpiBaTh 1 OTJIAXKUBATD
00pabOTKH CUMBOJIBHBIX CTPOK: IPOrpaMMBI, pEATU3YIOIIUE TUTIOBBIE
NOJICYET KOJIMYECTBA MOSIBICHUN aIrOpUTMBI 00PAOOTKHU CUMBOJIBHBIX
CHUMBOJIA B CTPOKE, pa30MEHUE CTPOKU JTAaHHBIX Ha BEIOPAHHOM SI3BIKE
Ha CJIOBA M0 IPOOEIbHBIM CUMBOJIAM, IPOTPaMMHPOBAHUSI.
MOWCK MOACTPOKH BHYTPH TaHHOM [IpeobpazoBbIBaThH YKCIA
CTPOKH, 3aMeHa HalJICHHOW MOJICTPOKH | B CHMBOJIBHYIO CTPOKY M 0OpaTHO.
Ha JIPYTyIo cTpoKy. I'eHepanust Bcex Ilpaxmuueckue pabomoi:
CJIOB B HEKOTOPOM aJi(haBUTE, 1. llocumeonvuas obpabomka cmpox.
YIOBJIETBOPSIIOIIMX 3aJaHHBIM 2. Obpabomka cmpox
orpannueHusM. [IpeobpazoBanue uncna | ¢ ucnonvzosanuem Qynxkyuil
B CUMBOJIBHYIO CTPOKY U 0OpaTHO CManHOapmuou OUbIUOMEKU A3bIKA
NPOCPaAMMUPOBAHUS.
3. ['enepayus écex cnos,
VO081eMBOPAIOUUX 3AOAHHOMY
YC08UIO
3.5 | AnroputmMbl 00pabOTKH 10 MaccuBbl ¥ IOCIIEI0BATEIBHOCTH [IpuBOIUTE NpUMEPHI OTHOMEPHBIX
MacCHBOB yriceln. Beraucienne o000IEHHBIX U IBYMEPHBIX MacCHBOB.

XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa
WUJIM YHCIIOBOM MTOCIIEI0BATENBHOCTH
(CyMMBbI, IPOU3BEACHHUS], CPETHETO
apu(pmMeTHuyecKoro, MUHUMaJIbHOTO
Y MaKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA HJIEMEHTOB,

[IpuBOAUTE IpUMEpHI 3a1a4

13 NOBCEIHEBHOM KU3HH,
IIPEAIIOIArarolX UCII0Ib30BaHUE
MacCCHBOB.

Pa3pabaTbiBaTh 1 OTIAXKHUBATH
IIPOrPaMMBI, peaIU3yIOLI1E TUIIOBbIE
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YIOBJIETBOPSIONINX 33JJaHHOMY
yCJI0BUI0). JIMHEWHBIN MOUCK
3aJIaHHOTO 3HAYEHHUS B MACCHBE.
CopTupoBKa OTHOMEPHOTO MaCCHBA.
[TpocThie METOBI COPTUPOBKH
(MeTox Imy3bIpbKa, METO BEIOODA,
COPTHPOBKA BCTaBKaMH).
CopTHpoBKa CIUSHUEM.

beicTpas copTupoBKa MaccuBa
(anroput™m QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCHBE.

JIByMepHbIE MacCUBBI (MATpPHULIBI).
AnropuTMbI 00pabOTKH ABYMEPHBIX
MacCHBOB: 3aII0JIHEHUE IBYMEPHOTO
YHCIIOBOTO MAaCcCHBa MO 3a/IaHHBIM
IpaBHJiaM, TIOUCK dJIEMEHTa

B JIBYMEPHOM MacCUBe,

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

U CTOJIOIIOB IBYMEPHOT'O MacCHBA.
Paszpabomxa npoepamm ons pewrenus
NPOCMbIX 3A0a4 AHANU3A OAHHbIX
(ouucmra oannvix, knaccugurayus,
AHAU3 OMKIIOHEHUIL)

aJTOPUTMBI 00PaOOTKH OJTHOMEPHBIX
U IBYMEPHBIX MAaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE TTPOTPAMMHUPOBAHMS.
Paspabamuieams npoepammol

OJ151 peutenusi nPOCMbLX 3a0a4 AHAIU3A
OQHHBIX.

Ilpakmuueckue padomuwi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606uiénnoix
Xapakmepucmuk Maccusa (Yuciosou
nocie008ameibHOCMIL).

3. Ilouck munumanvro2o
(MaKcCumMantbHo20) 21eMeHma 6 YUci080M
maccuse.

4. Jlunetinolii nouck 3a0aHH020
3HAYEHUs 8 MACCUge.

5. Ilpocmwie memoovr copmuposKku
Mmaccusa.

6. hvicmpas copmuposka maccuaa.

1. [{eouunblii nouck.

8. Obpabomka mampuy.

9. Ananu3z oanHwlx

Hroro no pazgeny

44
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Pa3znen 4. UndopManiuoHHbIE TEXHOJIOTUH

4.1 | OO6paboTKa TEKCTOBBIX 6 TexkcToBbIil mporeccop. Pa3zpabatbiBaTh CTPYKTYpY JTOKYMEHTA.
JIOKYMEHTOB PenaktupoBanue u opmaTUpoBaHUE. Hcnonws3oBath cpecTBa aBTOMATU3AIUN

[IpoBepka opdorpaduu u rpaMMaTUKH. | IPU CO3IAHUU JOKYMEHTA.
CpencTBa moucKa ¥ aBTO3aMEHBI [IpuMeHATh MpaBwia MUTUPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. MCTOYHUKOB U 0(DOPMIICHHUSI
Hcnonb3oBaHue CTUIICH. onbmuorpaUIeCKuX CCHUIOK.
CTpyKTypupOBaHHBIE TEKCTOBBIE [IpuHMMaTh yyacTue B KOJJIEKTUBHON
ToKyMeHThl. CHOCKH, OTJIaBJICHUE. paboTe HajJ TOKYMEHTOM.
KomnekTrBHas paboTa ¢ JOKyMEHTaMu. | BBINONIHATE HAGOp U MPOCTYIO BEPCTKY
HNHCTpYyMEHTBI perieH3NPOBAHMSI MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O6naunsie | IIpakmuueckue padomol:
cepBuchl. [lenoBas nepenucka. Pedepar. | 1. Bépcmka ookymenmos
[IpaBuna MUTUPOBAHUS KHCTOYHUKOB 1 C MamemamudecKkumu opmyniamu.
odopmieHus: ondbmuorpaduyeckKux 2. Mnoeocmpanuurvie OOKyMeHmbl.
cceutok. OdopmiIeHHE CITHCKA 3. Konnexmuenas paboma
auteparypsl. Cmandapmot ¢ OOKyMeHmamu
oubuocpagpuueckux onucaruil.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOM
TeKcTa. TeXHUYECKHe CPe/ICTBA BBOIA
TekcTa. Criennaau3upoBaHHbIC CPEICTBA
PETAKTUPOBAHUS MATEMATHICCKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Ananu3 nanHbix. OCHOBHBIE 3aJ]a4H [IpuBOaMTH MPUMEDBHI 3a/1a4 aHAJIM3a

aHaJIN3a TAHHBIX: IPOTHO3UPOBAHMUE,
KJ1IaccuduKaIys, KiacTepu3aius,
aHaJIN3 OTKJIOHEHMI.

JAHHBIX.
[ToscuaTh Ha mpuMepax
IIOCJIEN0BATEIBHOCTD PEILIECHHUS 33134
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[TocnenoBaTenbHOCTH peLICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOp NEPBUUYHBIX
JTAHHBIX, OUHUCTKA U OI[EHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeid, IpeoOpa3oBaHue JaHHBIX,
BU3YyalU3allus JAaHHBIX, UHTEPIPETALIHS
pe3ynbraroB. [IporpamMmmHble cpeacTBa
U UHTEPHET-CEPBUCHI /111 00pabOTKU

U [Ipe/ICTaBJICHUS JaHHBIX. bosbime
JaHHble. MalmHHOe 00yUYeHHe.
HUnmennexmyanvuuii anaius OAHHbBIX.
AHanu3 TaHHBIX C TOMOIIBIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPETHETO apu(PMETHUECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAYCHUS
nuaral3oHa. Beraucienue
Kod(puIeHTa KOPPETAIUHU IBYX PSIIOB
nanHbIX. [locTpoenue cTonovarsIx,
JUHEHYATHIX ¥ KPYTOBBIX JHArpaMM.
[TocTpoenue rpadukoB GyHKIMIA.
[TonOop muaMK TpeHaa, pelieHne 3a1a4
MPOTHO3UPOBAHUSI.

HucneHHoe peleHrue ypaBHEHU N

C IOMOIIbIO [T0100pa MapameTpa.
OnTuMuU3aIms Kak MOMCK HAaMTYYIIIero
pelIeHus B 3a/IaHHBIX YCIOBUSIX.
[eneBas ¢hyHKIMS, OTpAaHUYCHUS.

aHaJIM3a TaHHBIX.
Pemath mpocThie 3a1auu aHaIN3a
JAHHBIX C TTIOMOIIIBIO DJICKTPOHHBIX
TaOJINLI.

Hcronb30BaTh COPTUPOBKY U (PHITBTPHI.
Hcnonws3oBath cpencTBa I€I0BOMU
rpaduKy ISl HATJISTHOTO
NIPEICTABICHUS TaHHBIX.

Pemats npocthie pacuéTHbIC U
ONTHMHU3AIIMOHHBIC 32/1aYH C [IOMOIIHIO
AJIEKTPOHHBIX TaOJIUII.
Ilpakmuueckue pabomoi:

1. Ananu3z 0anusix c nomowvo
91eKMPOHHBIX MAOAUY.

2. Haensonoe npeocmasnernue
Dpe3yibmamos CmamucmuyecKou
00pabomKu OaHHBIX 8 Ude OUACPAMM
cpeocmeamu pedaKmopa 31eKmpOHHbLX
maoauy.

3. Iloo6op nunuu mpenoa,
NPOSHO3UPOBAHLE.

4. Yucnennoe peuienue ypagHeHuul

C NOMOWbI0 N00OOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWBIO IIEKMPOHHBIX MAOIUY
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JlokanbHbIe U T100aIbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3anau
OINTUMHM3AIUH C TOMOIIBIO
AIIEKTPOHHBIX TAOJIHIT

Hroro 1o pazaeny 14
PezepBHOE Bpems 14
OBIEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeEM [IporpammHOe copepraHue
/11 4acoB 00ydJaronmxcs

y4eOHOTO IpeaAMeTa

Pa3znen 1. Teoperudeckue 0oCHOBBI HH(pOpMA

THKHU

11

Nudopmanus
1 U”HOPMAIIMOHHBIE
IIPOLIECCHI

10

Teopernueckne MoaXoAbl K OLICHKE

KOJIM4eCcTBa HHPOPMAIIHH.

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

BeposITHOCTh. Dopmyia [llenHoHa.

AJITOPUTMBI CHKATHUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Agnroputm LZW. ANTOpUTMBI CoKATHS
JAHHBIX

C MOTEPSIMU. Y MEHBLIEHUE TITyOUHBI
KoaupoBaHus 11BeTa. OCHOBHBIE HJIEN
anroputmoB cxkatus JPEG, MP3.
CKOpOCTh Iepeayu TaHHbIX.
3aBUCUMOCTB BPEMEHH NIEpPEIadH

OT HH(POPMAITMOHHOTO 00BEMA TAHHBIX
Y XapaKTePUCTUK KaHaja CBS3H.
[TpyuurHBI BO3BHUKHOBEHUS OMIMOOK
npu nepenade naHHbix. Koael,
MO3BOJISIONIME OOHAPYKUBATh U
UCIPABIIATH OMINOKH, BOSHUKAIOIIHNE
IIpY nepenade naHHbIX. PaccrosHue
XsmmuHra. Koguposanue

XapakTepu30BaTh pa3InyHbIE
TEOPETUYECKUE MOAXO/IbI K OLIEHKE
KOJIM4eCTBA MH(POPMALIIH.
OnuchIBaTh U3y4aeMbI€ aITOPUTMBbI
CKaTHus JIaHHBIX, CPABHUBATh
pPE3yNbTAThl UX PaOOTHI.

Pemiats 3aaun Ha onpeieieHUE
BPEMEHU NEpPeAauy TaHHbBIX [0 KaHAITY
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMHU.
[TosICHATH TPUHIUITBI OOHAPYKEHUS

Y UCTIPABIICHUS OIIMOOK MpH mepeade
JAHHBIX C TOMOIIIbIO
MIOMEX0YCTOMUUBBIX KOJIOB.

[TosicHATH 3HaYEHNE TOHATUMN
«CUCTEMAY, IIOJICUCTEMAY,
«CUCTeMHBIN YPhEeKT?,
«YTIpaBJICHUEY; 3HAUCHUE 00paTHOM
CBSI3U JIJIS1 JOCTH>KEHUS LIeTN
yIpaBIeHUS.

Ilpaxmuueckue pabomot:

1. Corcamue oannwix ¢ nomowbio
aneopumma RLE.
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c moBTopeHueM 6uToB. Koibl
X3MMUHra.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHbIN 3P heKT.
VYrpanenue kak HHGOPMAIIMOHHBIN
npouecc. ObpartHas CBs3b

2. Corcamue OaHHbIX C NOMOUBIO
aneopumma Xaggpmana.

3. Corcamue dannvix c nomepamu
(aneopummol JPEG, MP3).

4. Ilomexoycmotiuusbie KOOl

1.2

MoaenupoBanue

Mopaenu u moaenupoBanue. Llenb
MOJEIUPOBaHUsA. AJIEKBATHOCTD
MOJIEITN MOJETUPYEMOMY OOBEKTY HIIH
Iporeccy, eI MOACIUPOBAHUS.
dopmann3anus MPUKIAIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB
MOJICIUPOBAHUS B BHJIE, YI0OHOM

JUTSl BOCIIPUSTHSI YEJIOBEKOM.
['paduueckoe npeacraBiIeHUE JaHHBIX
(cxembl, TaOIUILIBI, TPAPUKH).

['padwi. OcHOBHBIE TOHATHS. Bub!
rpados. Onucanue rpad)oB ¢ TOMOUIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTH. Pelienne
ANTOPUTMUYECKUX 3a]1a4, CBA3aHHBIX
C aHaM30M IpadoB (MMOCTPOEHUE
ONTUMAJILHOTO IyTH MEX]TY
BepIIMHaMU rpada, onpeecHue
KOJIMYECTBA PA3JIMYHBIX TyTEH MEXIY
BEPIIMHAMHU OPUEHTUPOBAHHOTO
alMKJIMYEeCcKOro rpada).

JepeBbsi. bunapnoe nepeBo. [lepeBps

Onpenenarb NOHATHS «MOJIETbY,
«MOJEIINPOBAHKE.
Knaccudunuposats Moenu

I10 33TaHHOMY OCHOBAHMIO.
Onpenensarts 1ejib MOJAETUPOBAHUS

B KOHKPETHOM CJIyYae.

[IpuMeHATh anrOpUTMBbI HAXOXKICHUS
KpaT4yalllnX IyTel MEK1y BEpILINHAMUI
OpUEHTHUPOBAHHOTO Tpada.
[IpuMeHSTh aIrOpUTMBI OITPEIEIICHUS
KOJIMYECTBA PA3JIMUHBIX ITyTEH MEXKTY
BEpUIMHAMU OPUEHTUPOBAHHOTO
aIMKJIMYEeCcKOro rpada.

[IpuBOANTH MPUMEPHI HCIIOIB30BAHMS
JIEpEeBBEB U TpadoB MPU ONMHUCAHUU
OOBEKTOB U MPOLIECCOB OKPYKAIOIIETO
MUpa.

CtpouTs AepeBo nepedopa BApUaHTOB.
XapakTepu3oBaTh UTPYy Kak MOJEIIb
HEKOTOPOM CUTyaLUH.

JlaBaTh OIpeaesIeHNEe BBIUTPILTHON
CTPAaTErHH.
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noucka. CriocoOsl 00X0/1a AepeBa.
[IpencraBienne apupmMeTHUESCKUX
BBIPAXKEHUI B BUJIE JIEpEBa.
JluckpeTHbIe UTPHI IBYX UTPOKOB

¢ mostHOM uHpopmarmei. [Tocrpoenue
nepeBa rnepedopa BapuaHTOB, OTIMCAHUE
CTpaTeTuu UTPhI B TAOJIMYHOU PopMme.
BbIMrphINIHbIE U POUTPHILIHBIE
MO3UIINU. BBIUTPBILIHBIE CTPATETUH.

CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTA.

CepBHUCHI MAIIIMHHOTO MEPEBOJIA U
pacIio3HaBaHMs YCTHOM pEUH.
KoruuTuBHBIE CEPBUCHI.
WNnentudukaius u NoUCK
M300paKEHUM, pacro3HaBaHUE JIUII.
Camoo0y4aroniaecst CHCTEMBI.

N cKkycCTBEHHBIN HHTEIICKT

B KOMITBIOTEPHBIX UTPax.
Hcnonp3oBanne METOI0B
HMCKYCCTBEHHOI'O HHTEJIEKTA

B 00yyYaromux cucTeMax.
Hcnonbp3oBanue METOIOB
HMCKYCCTBEHHOT'O UHTEJICKTA

B poOoToTexHMKe. IHTEpHET BeleH.
IIepcriekTUBBI pa3BUTHS
KOMITbIOTEPHBIX HHTEJIEKTYJIbHBIX
cucteM. HelipoHHbIe ceTn

OnuckIBaTh BHIMTPHIIIHYIO CTPATETUIO
B 3aJJaHHOM UI'POBOW CUTYyalluU

B hopMe JiepeBa Uik B TaOJIMUHON
dopme.

[TosicCHATH MOHATUS «UCKYCCTBEHHBIN
WHTEJUICKT, «MAIIMHHOE OOYICHHE.
[IpuBoAUTH MpUMEpHI 337124,
peIIaeMbIX ¢ TOMOIIBIO
MCKYCCTBEHHOT'O MHTEIIJIEKTA.
Ilpakmuueckue padbomoi:

1. Ilouck eviuepviuinoti cmpamezuu

8 uepe ¢ noaHouU uUHpopmayuell.

2. Cpedcmea uckyccmeenHozo
unmennexma

Hroro no pazgeny

18
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Paznen 2. AiropuT™Mbl ¥ IPOrPAMMUPOBAHUE

2.1 | DnemMeHTHI TeOpUHn dopmanu3zanus NOHATUS AIITOPUTMA. [TOSICHATH MOHATUSA «BBIYUCIUTEIIbHBIN
AIrOPUTMOB Maivna TeropuHra kax MIPOIIECCH, KCIOKHOCTH AITOPUTMaY,

YHUBEpCaJIbHast MOJICIb BBIUYHCIICHUM. «3(PPEKTUBHOCTD ANTOPUTMAY.
Te3uc YUépua—Trropunra. [TpuBoauTh MpUMEpHI 3P PEKTUBHBIX
Mawuna [locma. aJITOPUTMOB.
Hopmanvnwvie anecopugmvr Mapkosa. CocTaBasTh NpOrpamMMBbl JJ1s1 MallIMHBI
Aneopummuiecku Hepazpewumvle ThropuHra.
3ao0auu. 3adaua ocmanosa. Hcnonvzosams nHopmanvHole
Heso3moaxcnocms asmomamuyueckou aneopupmer Maprosa.
OMIAOKU NPOSPAMM. JlaBaTh OIIEHKY CJIOKHOCTH U3BECTHBIX
O1eHKa CI0KHOCTH BBIYUCIICHUIA. JITOPUTMOB.
Bpewmst paboTel 1 00bEM HucnionbzyeMolt | Ilpakmuueckue padomet.
MaMsITH, UX 3aBUCUMOCTb OT pa3Mepa 1. Cocmasnenue npocmotii npoepammoi
UCXOIHBIX JaHHBIX. O1eHkKa o151 mawunsl Toropunea
ACHUMIITOTUYECKOM CIIOKHOCTH
aITOPUTMOB. AJITOPUTMBI
MOJMHOMUATIBHOU CJIOKHOCTH.
[Tepebopubie anroput™msl. [Ipumepbl
Pa3JIMYHBIX AJITOPUTMOB PEIICHUS
OJIHOM 33/1a4M, KOTOPbIE UMEIOT
Pa3JIMYHYIO CIIOXKHOCTh

2.2 | AnropuTMBI 28 [Torck MpOCTHIX YKCEN B 3aJAHHOM Hcnonb30BaTh alirOPUTM «PELIETO

Y CTPYKTYpPBI TaHHBIX

JIMana3oHe ¢ MOMOIIBIO aJrOPUTMa
«pemieto DpaTtocheHar.
MHoropaspsiIHbI€ LIeNbIe Yicia,
3a71a4M JUTMHHOW apu(METUKH.

Oparocenay I MOUCKa MPOCTHIX
qrcell B 3aJJaHHOM JHara3oHe.
[TosicHATH TPUHITIUTIBI 00PAOOTKHU
MHOTOPa3PSAIHBIX IEJTBIX YHCET
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CnoBapu (accollMaTUBHBIE MACCUBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue anhaBUTHO-9YaCTOTHOTO
CJIOBaps JUIs 33JJaHHOTO TEKCTa.
Amnanuz mexcma Ha ecmecmeenHom
sa3viKe. Bvloenenue
nocnedosamenvHocmet no wadbouy.
Pezynapnvie svipasicenus. Yacmommuoiti
AHANU3.

Crexu. AHaAIIU3 TPaBUIILHOCTH
CKOOOYHOT0 BhIpaxkeHusl. Beruucienue
apu(pMETUIECKOTO BBIPAKECHHUSI,
3alMCaHHOTO B OCT(HUKCHOMU (hopMme.
Ouepenu. Mcnonp3oBanue ouepean
JUTSl BpEMEHHOTO XpaHEHUS TaHHbBIX.
Cesaznvle cnucku. Peanuszayusa cmexa u
ouepeou ¢ NOMOWbIO CAZHBIX CNUCKOS.
Anroputmsbl Ha rpadax. [Toctpoenue
MHUHHUMAaJIBLHOTO OCTOBHOIO JIepeBa
B3BEILICHHOTO CBSA3HOIO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epagha 6 enydouny. Ob6x00 epaga
6 wupuny. KonnuectBo pa3InuaHbIX
MyTeH MEXTy BEPIIMHAMHU
OPUEHTUPOBAHHOTO ALIMKINYECKOTO
rpada. Aaroput™ JeUKcTpsl.
Aneopumm Dnovoa—Yopwanna.

Y pEaN30BbIBATH COOTBETCTBYIOIIHE
ITOPUTMBI Ha SI3bIKE
MIPOrpaMMUPOBAHHSL.

[IpumeHsTh cioBapH (acCOlMaTUBHBIC
MacCCHBBI, OTOOpa)KEHUs) B 3a/1a4ax
00pabOTKH JTaHHBIX.

BhINONHATE NpOCTOM aHANIN3 TEKCTa
Ha €CTECTBEHHOM SI3BIKE, B TOM YHUCJIC
C MCTIOJIb30BAaHUEM PETYJISIPHBIX
BBIPAYKECHU.

[TosicHATH MPUHIHAITBI PAaOOTHI CTEKA
U ouepeii, UCTIOIb30BaTh CTEKU

U Ouepeau ISl PEeIICHUS
ANTOPUTMHYECKHUX 3a/1a4.
Peanu3oBbIBaTh ¥ UCTIOJIB30BATh
JIBOMYHbIC (OMHAPHBIE) 1EPEBbS

U rpadbl 4714 perieHus 3a1aq
00pabOTKH JTaHHBIX.

Hcnonb30BaTh IMHAMHYECKOE
MIPOrPaMMHPOBAHUE

JUTSI BBIYMCIICHUS] PEKYPCHUBHBIX
(GyHKUMIA, TOACUYETA KOJIMYECTBA
BapUAHTOB U PEIICHUS 3a/1a4
ONTUMU3AIIHH.

Ilpakmuueckue pabomoi:

1. Ilouck npocmoix yucen 6 3a0aHHOM
ouanasone.
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JepeBbs. Peanuzanus nepesa

C IMIOMOUIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHEIE) TEPEBbSL.
[TocTpoenue nepeBa s 3aIaHHOTO
apu(PMETHIECKOTO BBIPAKEHUS.
PexypcuBHbIE anropuTMbI 00X0/1a
nepeBa. Mcnosib30BaHue CTEKA U
ouepeau 1yt 00Xo0/1a JepeBa.
JnHaMHu4ueckoe mporpaMMUpOBaHUE
KaK METO/]I PEIICHUS 3a/1a4 C
COXpPaHEHHEM MTPOMEKYTOUHBIX
pE3yAbTATOB. 3aa4H, PEIIaeMbI€ C
MTOMOIUIBIO0 IMHAMUYECKOTO
MPOTPaMMUPOBAHUS: BBIUUCIICHHUE
PEKYPCUBHBIX (DYHKIIH, MTOACUET
KOJINYE€CTBA BAPHUAHTOB, 3aa41
ONTUMU3ALNU

2. Peanusayus ebiuucienuil

C MHO20PA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue angasumno-
YaCcmMomnoz20 C108aps 0718 3a0aAHHO20
meKkcma.

4. Ananuz mexkcma Ha eCMecmeeHHOM
A3vIKeE.

5. Buiuucnenue apugpmemuueckoeco
BbIPAINCEHUS, 3ANUCAHHO2O

8 NOCM@PUKCHOU opme.

6. Hcnonvzosanue ouepeou.

[. Ucnonvzosanue depesves

0151 BbIYUCTICHUS apupmemuieckux
8bIPANHCEHUUL.

8. Buiuucnenue onunvl Kpamuatiuie2o
nymu medxicoy epuunamu spagha
(aneopumm [letixkcmpot).

9. Bovluucnenue peKypcusuvix QyHKyull
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

10. Iloocuém konuuecmesa eapuanmos
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumusayuu

€ NOMOWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL
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2.3 | OCHOBBI OOBEKTHO- 16 [Tonsatue 06 0ObEKTHO- [TosICHATH OCHOBHBIE IPUHITUIIBI
OPUEHTUPOBAHHOTO OpPUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IPOTPaMMHPOBAHUS nporpaMMupoBaHud. OOBEKTHI U IPOrPaMMHPOBAHHUS.

kiaccel. CBOMCTBA U METOABI OOBEKTOB. | [IpoeKTHpOBATH M UCIOJIH30BAThH
OOBEKTHO-OPMEHTUPOBAHHBIN aHAIIN3. | MPOCTHIE KIACChI 0OBEKTOB.
Pa3paboTka nmporpaMm Ha OCHOBE [IpoexTupoBaTh HEPAPXUU KIIACCOB
00BEKTHO-OPHEHTHPOBAHHOTO NOAXOAA. | IS OIMCAHUS IIPEIMETHOM
WNukancynsiuys, Hacae10BaHue, o0JacTu.
nosmmMophusm. PaspabateiBaTh nporpamMmbl
Cpensbl ObICTpO pa3paboTKH c rpaduueckum uHTepderncom.
nporpamm. [IpoextupoBanue N3ydats BTOpOU A3BIK
uHTep(derica moab30BaATENS. MIPOTrPaMMHUPOBAHUS
Hcnonb30BaHue TOTOBBIX yrpaBisieMblx | Ilpakmuueckue pabomot:
AJIIEMEHTOB JIJI51 TOCTPOCHUS 1. Ucnonvzosanue 20moguix K1accos
uHTepderica. 8 npocpamme.
O0630p A3BIKOB TPOTPAMMHPOBAHUS. 2. Paspabomka npocmoii npoepammuol
[TonsiTue o mapagurmax C UCNONB308AHUEM KIACCOS.
IpOTrpaMMUpPOBaHus. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONBL3YIOWe20 UHKANCYIAYUIO.

4. Paspabomxa uepapxuu K1accoa.

5. Paspabomka npocpammbl

¢ epaghuueckum unmeppeticom

Htoro mo pazneny 50
Paznen 3. UndopManuoHHbIE TEXHOJIOTUH

3.1 | KomnsroTepHo- 8 Drarbl KOMIBIOTEPHO- BbiensTh aTarnbl KOMIbIOTEPHO-
MaTeMaTH4eCcKoe MaTEeMaTUYECKOro MOJICTUPOBAHMUS: MaTeMaTUYeCKOro MOJICIUPOBAHMUS
MOJIETTUPOBAHNE MOCTaHOBKA 33J]a4H, pa3paboTKa U PeaJn30BbIBATH UX C TOMOUIBIO
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MOJEIH, TECTUPOBAHUE MOJICIIH,
KOMITBIOTEPHBIN

AKCIIEPUMEHT, AHAJIU3 PE3YIbTATOB
MOJEIIUPOBAHUS.

JuckpeTu3anus npu MaTeMaTu4eCKoM
MOJEIUPOBAHUU HENIPEPBIBHBIX
npoueccoB. MoaenupoBanue
IBI>KeHUs1. MoaenupoBaHue
OMOJIOTUYECKUX CUCTEM.

MaremaTnyeckue MOAEIH
B OKOHOMUKE. BBIUMCINTEIbHBIE

DKCIIEPUMEHTHI C MOJIEIISIMHU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yabTaToB
JKCIIepUMEHTA. MeTo HaMMEHBIIINX
KBaJipatoB. OLEHKA YHUCIOBBIX
napamMeTpOB MOJIETUPYEMBIX O0BEKTOB
1 npoieccoB. Boccranopienne
3aBUCUMOCTEM 110 pe3yapTaraM
AKCIIEPUMEHTA.

BeposarnoctHbie MOnenn. MeToabl
Momnte-Kapiio. Umutanmonnoe
MojienupoBanue. CHCTEMBI MACCOBOTO
o0CITy>)KUBaHUS

MIPOrPaMMHOTO 00ECTICUCHHSI.
[TosicCHSITh HEOOXOAMMOCTH U CYIITHOCTb
TUCKPETU3AINH TTPU PEIICHUH
BBIYHMCIIUTEILHBIX 33/1a4 C TIOMOIITBHIO
KOMIIBIOTEPOB.

Hcronp30BaTh MMHATAITMOHHOE
MOJICIUPOBAHUE, B TOM YHUCJIE HA
OCHOBE BEPOSATHOCTHBIX MOJIENICH.
OO0pabatbIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue padomut:

1. Mooenuposanue osusicenus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposanue
¢ nomowwbto memooa Moume-Kapio.
4. Obpabomka pe3y1bmamos
9KCnepumenma
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3.2

ba3nl manHbBIX

10

Tabnuunble (pensuoHHbIC) 0a3bl
naHHbIX. Tabnuia — mpeacTaBIecHue
CBeJIcHUH 00 OJTHOTHITHBIX 00BCKTaX.
ITose, 3ammck. Kirou Tadnuiel. Pabora
C TOTOBOM 0a30i TaHHBIX. 3aOJTHECHUE
0a3bl naHHbBIX. [Tonck, copTHpPOBKA U
(buIbTpaIMs TaHHBIX. 3aIIPOCHI

Ha BBIOOPKY JaHHBIX. 3aMPOCHI

C mapameTpaMu. BeraucisieMple mois
B 3ampocax.

MHuoroTtabanyHble 0a3bl JaHHBIX.
Turebl cBsI3ei MEXTy TaOIUIIAMU.
Buemnwmii kimrou. I{emocTHOCTD 6a3bl
JAHHBIX. 3aITPOCHl K MHOTOTA0IMYHBIM
0a3zaM JaHHBIX.

OcHosHble NPUHYUNBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oanuwvimu SQL. Coz0anue npocmulx
sanpocos Ha sizvike SQL na evi60pKy
OAHHBIX U3 OOHOU MAOIULDL.
Hepenayuonnvie baszvi 0annwvix.
Oxcnepmuvie cucmemol

XapakTepuszoBaTh 0a3y TaHHBIX KaK
MOJIEIbh TPEAMETHOM 00JIaCTH.
[IpoexkTrpoBaTh MHOTOTAOINYHYIO 0a3y
TaHHBIX.

OcCyIIeCTBIATh BBOJI M PEAKTUPOBAHNE
TaHHBIX.

OcCyIIeCTBIATh COPTHPOBKY, IIOMCK

Y BBIOOD JIAHHBIX B TOTOBOM 0a3e
JTAHHBIX.

®opMHUpPOBATH 3aIIPOCHI HAa TTOMCK
TAHHBIX B CPEJIC CHCTEMBI YIIPaBICHUS
0a3zaMu JaHHBIX.

VYmpasisaTs 0a30i JaHHBIX

C TIOMOIIIBIO ITPOCTHIX 3aMPOCOB

Ha s3bike SQL.

[TosICHATH 00TaCTH TPUMEHEHHS,
JOCTOMHCTBA U HEJOCTATKH
HEPEJSAIIMOHHBIX 0a3 JaHHBIX

B CPaBHECHHUU C PEIILIIMOHHBIMH.
Ilpakmuueckue pabomot:

1. Paboma c comosoti 6a30ti OGHHBIX.
2. Pazpabomka muocomabauyrot 6a3vl
OQHHDIX.

3. 3anpocwl Kk MHO2OMAbIUYHOU Oa3ze
OQHHBIX.

4. Vnpasnenue 0aHHbiMU C NOMOWBIO
sa3wika SQL
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3.3 | Beb-caiiTsl WuTepuer-npuinoxenus. [lonstue o [ToSICHATH NPUHLMIIBI TEXHOJIOTUU
CEpPBEPHON U KIIMEHTCKOM YacTsIX caliTa. | «KIMEHT — CEPBEP» HA IPUMEPE
TexHonorust «KJIMEHT — cepBEP», €€ B3aMMOJICUCTBHS Opay3epa
JIOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI u BeO-cepBepa. Co3aaBaTh IPOCTHIE
sa3p1ka HTML n kackaaabIx TaOIuIL BEO-CTpaHUIIbI, UCTIONb3YS SI3bIK
ctuieit (CSS). Cuenapuu Ha si3bIke pasmetku HTML, kackaHbie TaOIUIIBI
JavaScript. ®opMbl Ha BeO-cTpaHULIE. CTUJIEH U CLICHAPUHU HA SI3BIKE
Pa3Mmelienne BeO-caiiToB. Yciayra JavaScript. OnuceIiBaTh TEXHOJIOTUIO
XOCTHHTa. 3arpy3ka (aityioB Ha callT pa3MeIIeHus CauToB B ceTH MIHTEpHET.
Ilpakmuueckue padomeut:
1. Coz0anue mexcmosot
8eO-CMpaHuyb.
2. Coz0anue 6eb-cmpanuybwl,
sKAOUAIOW el MYTbMUMEOUliHblE
06veKkmbl (PUCYHKU, 36YKOBbLE OAHHbLE,
8U0€0).
3. Oghopmnenue cmpanuysi ¢ NOMOWbIO
KACKAOHBIX mabduy cmuiell.
4. Hcnonvzosanue cyenapues Ha s13biKe
JavaScript
3.4 | KomnbroTepHas BBox n300paxkeHuil ¢ UCMONb30BaHUEM | BBIMOTHATE 00IIIYI0 KOPPEKIIHIO
rpadguka Pa3TUYHBIX ITUGPOBBIX YCTPOMCTB IU(PPOBBIX N300PAKEHUM.

(mudpoBBIX oTOANIAPATOB U
MHUKPOCKOTIOB, BUJIEOKaMep, CKAaHEPOB
U APYTHX YCTPOMCTB).

['paduueckuii penaktop. Pazpemnienue.
Kanpuposanue. Ucnpasnenue

[TpuMeHSITh HHCTPYMEHTBI
rpaduyecKoro peakTopa K OTAeIbHbIM
00JacTsIM N300paKEeHUS.

CTpouTh MHOTOCTIOMHBIE H300PKEHUS
C UCTIOJIb30BAHUEM MACOK, TOTOBUTH
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nepcnekTuBsl. [ mcrorpamma.
Koppekuus ypoBHeEH, KOppeKLUs [IBETA.
OO6ec1BeunBaHUE IBETHBIX
n3zoopaxenuii. Peryms. Pabota

¢ obnacTsMu. OUIBTPHI.
MHorocoiiHbIe H300paKCHHS.
TekcToBeie cion. Macka cios.
Kananel. CoxpaneHue BbIICTIEHHON
obnactu. [loaroToBka mumrocTpaiui
17151 B€O-CaiiTOB. AHUMUPOBAHHbIEC
U300paKeHUSI.

BekropHas rpaduka. [IpuMUTHBEI.
N3MeHneHne nopsigka 3JI€MEHTOB.
BripaBHHBaHME, pacrpeesicHue.
I'pynnuposka. Kpussre. @opmatsl
BEKTOPHBIX PUCYHKOB. Vcnosib30BaHue
KOHTYpOB. Bektopuszanuus pacTpoBbIX
N300paXKEeHUI.

[TpuHIMIIBI TOCTPOCHUS U
pEIAKTUPOBAHUS TPEXMEPHBIX
monaenei. CeToOUYHbIE MOJIEITH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBeleHus. Kamepsl.
AnnutuBHbIe TeXHOJOTHH (3D-
npuHTepsl). [loHsITHE O BUPTYabHOMN
PEATTbHOCTH U JOTIOJITHEHHOU
peanbHOCTH

WJUTIOCTPALIMH J1J151 pa3MEICHUSI
Ha BeO-caliTax, co3/1aBaTh
aHUMHUPOBAHHBIE U300pAKEHUSI.
Co3znaBaTh BEKTOPHBIE H300paKeHUs

C TIOMOUIBIO PEAAKTOPA BEKTOPHOM
rpaduKy UM HHCTPYMEHTOB
TEKCTOBOTO TPOIleccopa.
Ilpakmuueckue padomuwi:

1. Obpabomra yugposwvix
gomoepaguii (kadpuposanue,
ucnpasienue nepcnekmuenl, KOppeKyus
VposHell, KOppeKyus yeema,).

2. Pemywiv yugpposoix pomoepaghuii.

3. Mnoeocnoiinvie uzo0opadicenus.

4. AHumuposaHnuvle U300pPaANCEeHUsL.

5. Bexmopnas epaghuxa
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3.5 | 3D-monenupoBaHue

[IpuHLMIBI TOCTPOEHUSA U
pEIaKTUPOBaHUA TPEXMEPHBIX
Mozenen. CeTouHbIE MOAEIH.
Marepuansl. MoaennupoBanue
HMCTOYHUKOB OcBelleHus. Kamepsl.
AnnutuBHBIE TeXHOJOTHH (3D-
MIPUHTEPBI).

[ToHATHE O BUPTYaAIBHOUN PEATLHOCTH
Y JOTIOJIHEHHOW peaibHOCTH

[TosicHATH MPUHITUATIBI TOCTPOCHUS
TPEXMEPHBIX MOJIEIIEH.

BoInonHATE onepaiyu o NoCTPOSHHUIO
U PEIaKTUPOBAHUIO TPEXMEPHBIX
MOJIEJIEN.

Pa3zmMemars Ha BUPTYyaJIbHOM CLIEHE
HMCTOYHHUKHU OCBEIICHUS U KaMEPBHI.
[IpuBOAWTH IPUMEPHI UCITOTH30BAHUS
TEXHOJIOTUH BUPTYaJIbHOU

Y JIONIOJITHEHHOM peaibHOCTH.
Ilpakmuueckue padomoi:

1. Coz0anue npocmuix mpéxmepHuix
Mooerneu.

2. CemoyHvle mooenu.

3. Penoepune

Htoro no pazgeny
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PesepBHOe Bpems

20

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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