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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo uHpopMaruke (yriayOJa€HHBIM ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBe TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pasoBaTebHON MIPOrpaMMBbI cpeaHero odiero oopasoanus, npeacrabieHubix B ®I'OC COO,
a Takke QenepanbHOil paboueit mporpaMMbl BOCIUTAHUSL.

[Tporpamma o nHpopMaTHKe AaET MPEACTABICHUE O LENSIX, OOIIEel cTpaTeruu 00y4YeHus,
BOCIIMTAHUS U Pa3BUTHUs OOydaroluXcsl cpelcTBaMu ydeOHoro mpeamera «MHdopmaTukay Ha
yrayOa€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTellbHOE  NPEIMETHOE  COJep:KaHHE,
IIPEyCMAaTPUBAET €ro CTPYKTYpUPOBAHME II0 pasjenaM M TeMaM Kypca, OIpeaesser
pacripesielieH|e ero mo kiaccam (TojaM M3yudeHHs ), JaéT MpUMEpPHOE pacipeesieHue YIeOHbIX
YacoB MO TEMATUYECKUM pazjielaM Kypca U peKOMEeHAyeMYIo (IPUMEPHYIO) MOCIEA0BaTEIbHOCTh
UX HM3yYeHHUs C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO
Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00YyUarOIIUXCsl.

[lporpamma 1o wuH(pOpPMATHKE ONpeneNnseT KOJMYECTBEHHbIE M KadeCTBEHHBIE
XapaKTepUCTHKU Y4YeOHOro maTepuana Uil KaKJIOoro roja U3y4YeHHs, B TOM 4YHCIE IS
COJICP)KATEIbHOTO HAMOJHEHHs] PAa3HOro0 BUJA KOHTPOJIsS (IPOMEXKYTOYHOM aTTecTaluu
00y4arouxcsi, BCEpPOCCUNUCKUX MTPOBEPOUYHBIX pabOT, rOCyAAPCTBEHHOW UTOIOBOM aTTECTALMH).
[IporpamMa 1o wuH(pOpPMATHKE SBIISETCS OCHOBOW MJISi COCTABICHHSI ABTOPCKUX Y4YeOHBIX
porpaMM U y4eOHHUKOB, TOYPOYHOTO MJIAHUPOBAHUS Kypca YUUTEIEM.

Hudopmaruka B cpeiHeM o01ieM 00pa3oBaHUU OTPAXKAET:

CYUIHOCTh HMH(OPMATHKH KaK HAyYHOW JUCHUIUIMHBL, HW3ydaromed 3aKOHOMEPHOCTH
NPOTEKaHHWs U BO3MOYKHOCTHM aBTOMAaTH3alluM MH(OPMALMOHHBIX MPOIECCOB B PA3INYHBIX
CUCTEMAX;

OCHOBHBIE 00JaCTH NpPHUMEHEHHMs HWH(POPMATUKM, Npexae BCero HHGOpMAIMOHHbIE
TEXHOJIOTHH, YIPaBIECHUE U COLIMAIIBHYIO Cepy;

MEXIMCUUIUTMHAPHBINA XapakTep MHPOPMATUKU U UHPOPMALIMOHHON e TENbHOCTH.

Kypc nnpopmaruku a1 ypoBHs CpeHero o01iero o0pa3oBaHus sSBISETCS 3aBEPLIAOIIUM
ATANOM HENPEPHIBHON MOJArOTOBKM 00yUaromMXcs B 006JacTH HHPOPMATUKU U MH(DOPMAITMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJOTHH, OMUpPAETCs Ha COJEp)KaHHWe Kypca HMHPOPMATHKU YpPOBHS
OCHOBHOTO 00mIero o0pa3oBaHMsI M OMNBIT TOCTOSHHOTO NPUMEHEHUs HWH(OPMAIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHH, AAE€T TEOPETHUYECKOE OCMBICIEHUE, WHTEPIPETAlU0 U
0000111€HHE 3TOTO OTBITA.

PesynbTarhl yriyOonéHHOro ypoBHS u3ydeHus yudeOHoro mnpenmera «WHdopmarukay
OpUEHTUPOBaHbl Ha TMOJy4YeHHE KOMIIETEHTHOCTeH id mocieayromeil npodeccuoHalbHON
NeSITeIbHOCTH KaK B paMKax JaHHOM MpeaMeTHOH 007acTH, Tak M B CMEKHBIX ¢ Hel o0acTsX.
OHM BKIIIOYAIOT B ce04:

OBJIaJICHUE KIIFOUYEBBIMH MOHSTUSAMU M 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX CTPOUTCS JTaHHas
npeaMeTHas o0JacTh, pacrno3HAaBAaHUE COOTBETCTBYIOIIMX UM IPHU3HAKOB U B3aUMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATh Pa3IMYHbIE MMOAXObl K U3yUCHHIO SBJICHUM, XapaKTePHBIX IS
M3y4aeMol mpeMeTHON 00IacTu;

YMEHHE pellaTh TUIIOBbIE MPAKTUYECKHE M TEOPETUYECKHE 3aJaud, XapaKTepHble s
HCIIOJIb30BAaHUsI METOJIOB U UHCTPYMEHTapUs JaHHOU IpeIMeTHON 00acTy;

HaJIMYMe MpPEJCTaBICHUH O JaHHOW MpeaMeTHOW 00JacTh Kak LEeJIOCTHOH Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI35X CO CMEXHBIMU O0JIACTIMH 3HAHUH.



B pamkax yrmyOnéHHoro ypoBHS — u3ydeHHUs HWHMOpMaTHKH  oOecreuynBaeTCs
IeJICHaNpaBJIeHHas MOATOTOBKA O0YJalOIUXCsl K MPOJAOIDKEHUIO 00pa30BaHusl B OPraHU3AIMIX
npoeCCHOHATBHOTO 00pa30BaHUA MO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
IU(GPOBBIMU  TEXHOJIIOTUMSAMHM, TaKUM Kak HpOrpaMMHas WHXXKEHepus, HH(POpMalMOHHAs
0e3011acCHOCTb, HMH(OPMAIMOHHBIE CHCTEMbl U TEXHOJIOTMH, MOOMIIBHBIE CHCTEMBl U CETH,
0oJbIIME JAaHHBIE U MAIIMHHOE OOy4Y€HUE, IPOMBILUICHHBIM UHTEPHET BELEH, UCKYCCTBEHHBIN
MHTEJUIEKT, TEXHOJIOTUM OeCHpOBOJHON CBsI3M, POOOTOTEXHHWKA, KBAHTOBBIE TEXHOJIOTHH,
CHCTEMBI PACIPENeIEHHOIO peecTpa, TEXHOJOTUH BUPTYaIbHON U IONIOJIHEHHON peabHOCTEH.

OcHoBHas 11enb n3ydeHus yueOnoro npeamera «VMHpopmaruka» Ha yriryOaEHHOM ypOBHE
cpeaHero oOmero oOpa3oBaHUs — OOecledYeHue AaTbHEHIero pa3BUTUS HWH(GOPMAIIMOHHBIX
KOMIIETEHIINH OO0YyYaromerocs, €ro TOTOBHOCTH K JKM3HM B YCIOBHAX Pa3BUBAIOIIETOCS
MH(POPMALIMOHHOTO O0ILECTBAa U BO3PACTAIOLIECH KOHKYPEHLIMU Ha phIHKE Tpyda. B cBs3u ¢ aTuM
u3ydenue nHpopmatuku B 10Kknaccax JOIKHO 00ECIEUUTD:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, OCHOBAHHOTO Ha MOHMMAaHUH POJH MHPOPMATHKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMUUECKOTO MBIIIUIEHUS;

c(OpPMHPOBAHHOCTb YMEHUH pa3inyaTh (PaKkThl U OLIEHKH, CPABHUBATH OLICHOYHBIE BBIBO/IbI,
BUJIETh UX CBA3b C KPUTEPHUSIMHU OLIEHHUBAHUS U CBSI3b KPUTEPHUEB C ONPEICIEHHON CHCTEMOI
[IEHHOCTEH, MPOBEPATH HA JIOCTOBEPHOCTh U 00001aTh HHPOPMAIIHIO;

c(OPMHPOBAHHOCTb MIPEJCTABICHUN O BIMSHUN UH(OOPMAIIMOHHBIX TEXHOJIOTUH Ha KU3Hb
YyeJoBeKa B  OOIECTBE, IOHMMAHME COLUAIBHOTO, 3KOHOMHMYECKOIO, IOJUTHYECKOrO,
KyJIbTYPHOTO,  IOPUJWYECKOT0,  MPUPOAHOIO,  IPrOHOMHUYECKOrO,  MEAMIMHCKOIO U
(U3HUOTIOTHUECKOTO KOHTEKCTOB MH()OPMAITHOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTUI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOZIEH, BOBJICUEHHBIX B CO3JaHHE U HCIOJIb30BAHHWE HH(POPMALMOHHBIX
CHCTEM, paclpoCTpaHeHHEe HHHOPMAITUH;

CO3JaHME YCJIOBMM Ui  pa3BUTHSL HABBIKOB  y4eOHOH, NPOEKTHOW, Hay4yHO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATEIbHOCTH, MOTHBALIUN O0YYaIOIMXCsl K CAMOPA3BUTHIO.

B conepxxanun yue6Horo npeamera «MHbopMaTHKay BBIIEISIIOTCSA YEThIPE TEMATUYECKUX
paszzaena.

Paznen «l{u¢gpoBasi rpaMOTHOCTB» TMOCBAIIEH BONPOCAM yCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX SJIEMEHTOB LU(PPOBOIO OKPYXKEHHS, BKJIIOYAs KOMIBIOTEPHBIE CETH, HUCHOJIb30BAHUIO
CPEICTB OINEpPAlMOHHOM CHUCTEMBbI, paboTe B ceTu VHTEpHET M HCHOIb30BAHUIO HWHTEPHET-
CepBUCOB, HH(HOPMAITMOHHON O€30MaCHOCTH.

Paznen «Teoperuyeckue OcHOBbI HMH(OPMATHKM» BKIIOYACT B ce0s MOHATUIHBIN
anmapar UHPOPMATUKH, BOIPOCH KOJUPOBAHUSA MH(POPMALUHN, U3MEPEHUs] WH(OPMAIIMOHHOTO
00BbEMa JTaHHBIX, OCHOBBI ANTeOpBI JIOTUKU U KOMIBIOTEPHOTO MOJEIIMPOBAHMUSL.

Pasnen  «AaroputMbl W NpPOrpaMMHpOBaHHe»  HalpaBlIieH Ha  pa3BHUTHE
QITOPUTMUYECKOTO MBINUICHHS, pa3pabOTKy aJiropuTMOB M OIEHKY HX CJOXKHOCTH,
(opMHpOBaHHE HABBIKOB pealM3allid MPOrpaMM Ha s3bIKax MPOrPaMMHPOBAHUS BBICOKOTO
YPOBHS.

Paznen «MHpopManMOHHBIE TEXHOJOTMM» TIOCBAUIEH BONPOCAM MPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUH, PEaTU30BAaHHBIX B NMPUKIAJAHBIX MPOTPAMMHBIX MPOAYKTAaX U
UHTEpHET-CepBUCaX, B TOM YHCIE B 33aJauyax aHajiu3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JAaHHBIX U
AIIEKTPOHHBIX TAOJIHII ISl PEIIeHUs IPUKIIaIHBIX 3a]1a4.



B npusenénnom nanee conepxkanum ydeOHoro mpeamera «MHbopmaTnkay KypcHBOM
BBIJICJIEHBI JOTIOJIHUTEIbHBIC TEMbI, KOTOPBIE HE BXOAAT B 00s3aTEIbHYIO IIPOrpaMMy OOyUYeHHUS,
HO MOTYT OBITh MPEUIOKEHBI IJIsl W3Y4EHHUS OTIACIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcs.

VYriny0néHHbIi ypoBeHb M3y4eHHsI HHPOPMATUKN PEKOMEHYETCS ISl TEXHOJIOTHYECKOTO
npoduiis, OPUEHTUPOBAHHOTO HAa WMHXCHEPHYI0 M MH(POPMALMOHHYIO c(epbl ACATETbHOCTH.
YrayOnéHHelii ypoBeHb H3y4eHUs WH(POPMATUKH OOECIIEYMBAET: MOATOTOBKY OOYYarOIIMXCS,
OPHEHTHPOBAHHBIX HA CIIEHUAIFHOCTH B 00JIACTH HH(OPMAIMOHHBIX TEXHOJIOTUI U HH)KEHEPHbIE
CIEUATbHOCTH, y4YacTHEe B IPOCKTHOM M HCCIEIOBATEIbCKOM AEATEIBHOCTH, CBSI3aHHOM C
COBPEMEHHBIMU HAIpaBJICHUSAMH OTpaciu MH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH,
HNOJArOTOBKY K YYacTHIO B OJHMMIIMAAAaX M caade EAMHOTO rocyaapCTBEHHOrO SK3aMeHa IO
uHpopmaTuke.

[TocrenoBaTebHOCTh M3YYEHUS TEM B IpejesiaX OJHOTO roja oOydeHHs MOXKET OBITh
U3MEHEHA I0 YCMOTPEHHIO YYHUTENs MpPU IMOATOTOBKE pabodeld mporpamMMmbl U TOYPOYHOTO
TUTAHUPOBAHMSL.

OO01ee yuCIo YacoB, PEKOMEHI0BAaHHbIX [yl U3y4YeHus: nHpopMaTuku — 68 yacoB (2 yaca
B HEJIEITIO.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMoOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTUMH
KOMITOHEHTaMH U(PPOBOTO OKPYKEHHUS.

[TpunuMIB pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApxuTekTypa (pon Heiimana.
ABTOMAaTHYECKOE BBIIOJIHEHHE IIpOorpamMMmsel IpoueccopoMm. OrnepaTUBHAs, INOCTOSHHAs U
nonroBpeMeHHass mnamsaTb. OOMEH [OaHHBIMH C TOMOUIbI0 MUH. KOHTpoiepbl BHEMIHHX
ycrpoicTs. [IpsiMoit AOCTYI K TaMSITH.

OcHOBHBIE TEHJIEHIMU pPa3BUTHA KOMIBIOTEpPHbIX TexHosnoruil. IlapamienbHble
BbIUMCIIeHUs.  MHoromponeccopuble  cuctembl.  CynepkommbroTepbl.  Pacrnpenenénnbie
BBIUMCIIUTENbHBIE CUCTEMBI U 00paboTka OOIbIIMX JaHHBIX. MoOUIbHBIE ITU(POBHIE YCTPOHCTBA
U HUX DpPOIb B KOMMYHMKalUMsX. BCTpOEGHHbIE KOMIBIOTEPBL. MMKPOKOHTPOJUIEPHI.
Pob6orusupoBanHble NpOM3BOACTBA.

[IporpaMmMHoe oOecrieueHHE KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. Bujbl
MPOrpaMMHOr0 oOecredeHus M uX HazHadeHne. OCOOEHHOCTH MPOTPaMMHOIO OOecTeyeHHs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE TNPOrpaMMHOE
oOecneueHue. OnepanuoHHbE cUCTEMBl. YTHIUTHL JlpaiiBepbl ycTpoiicTB. MHcTrammsuus u
JEUHCTAIUTSIIHS IPOTPAMMHOT0 00eCIIeYeHHUS.

®daiinoBbie cUCTEMbI. [I[pHHIMIIBI pa3MeNICHUS 1 KMEHOBaHUs (paiiioB B JIOJITOBPEMEHHOM
namsita. [1labnoHb! 1s onmcanus Tpymi (Hanos.

[TporpammHoe obecnieuenue. JIniieH3upoBaHre NPOrpaMMHOT0 0o0ecriedeH s U UPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoaHOE mporpamMmHoe oOecrneueHne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro olecreueHuss M LIHU(POBBIX PECYPCOB.
OTBeTCTBEHHOCTh, YyCTaHABJIMBaeMas 3aKoHojarenbcTBOM Poccuiickoit ®enepaunn 3a
HEIPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 o0ecriedeHus U U POBHIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUST W allapaTHbIE KOMIIOHEHTBHI KOMIBIOTEpHBIX ceTell. CeTeBble
npotokousbl. Cets UHTEpHET. Anpecanus B cetu Uuteprer. [Ipotokoinsl cteka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Pasnemenne IP-cetm Ha moaceth ¢ mOMOIIBKD Macok — moxcereii.  CereBoe
agMuHMCTpupoBaHue. IloilydeHne NaHHBIX O CETEBBIX HAcTpolkax Kommbrorepa. IIposepka
HaJIM4Ms CBSA3H € y3710M ceTH. OnpeeneHne MapupyTa IBHKEHUS TaKETOB.

Buner pestenpHoctn B cetu WHtepHer. CepBuchl MnTeprera. I'eomHbopmanmoHHbIS
CUCTeMBI. [ €oJOKaIlMOHHbBIE CEPBUCHl PEajbHOrO0 BpEMEHHM (HampuMep, JOKalus MOOMIBHBIX
Tene()OHOB,  ONpeJeNieHHe  3arpy>KeHHOCTH  aBTOMAarucTpajieil),  HMHTEpPHET-TOProBII,
OpoHMpOBaHUE OMJIETOB U TOCTUHHUII.

['ocynapcTBeHHBIE 3IEKTPOHHBIE CEPBUCHI M yciayru. CounuanbHblEe CETH — OpraHHu3anus
KOJUIEKTUBHOT'O B3aMMOJEHCTBUS M oOMeHa JaHHbIMH. CeTeBOM ITHKET: IpaBHJia MOBEICHUS B
kubepnpoctpanctBe. I[Ipobrema mOATMHHOCTH mONydYeHHOW wuHGpopMmanuu. OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHbIe U SKOHOMHUYECKHUE YTPO3bl, CBA3aHHbBIE C UCTIOJIb30BaHNEM HH(POPMALIMOHHO-
KOMMYHUKAITMOHHBIX TeXHOJIOoTHA. O01Ire mpoo6ieMbl 3amuThl HHGOpMaIuy 1 HHGOPMAITMOHHON
6e3omacHocti. CpencrBa 3amMThl MHMOPMALMM B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX M



aBTOMAaTU3UPOBAHHBIX MHPOPMALMOHHBIX cucTeMax. [IpaBoBoe oOecrnieueHre HH(POPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpaiieHne HECAHKIMOHUPOBAHHOTO JOCTYNa K JHMYHOW KOH(HIAECHIMATIHLHON
UHpOpMALMY, XpaHALIeWcs Ha IEpCOHAIBHOM KOMIIBIOTEpE, MOOMIIBHBIX YCTPOWMCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M crnocoObl OGOpbObl ¢ HUM. AHTHUBHUPYCHBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [TaponbHas
3aIIMUTa ApXUBA.

Iudpoanue nanHbix. CuMMeTpuuHble U HecuMMeTpuuHble mugpsl. [Hudpsr npoctoit
samensl. [udp Le3aps. Hludp Bwkenepa. Anropurm mmdpoBanns RSA.

TeopeTnueckne 0ocHOBbI MHPOPMATHKH

WNudopmanus, nanasle u 3HaHusA. MH(OpMaAIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
o01iecTBe.

HenpepbiBHbIE U JUCKpETHBbIE BEIMYMHBI U cUrHaibl. HeoOXoAMMOCTh AMCKpEeTH3aluu
uH(popMaLuu, NpeJHa3HAYEHHOM I XpaHeHUs], iepeaud 1 00paboTKU B HU(POBBIX CUCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOLIeHNH, 3alIMCAHHBIX C IOMOIIBI0 HEpPaBHOMEPHBIX KojoB. YcinoBue dano. [loctpoenue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IOMOIIBIO JAepeBa. EQUHUIBI M3MEpEeHUs KOJIUYeCTBa
uHpopManuu. AnpaBUTHBIA MOIX0 K OIIEHKE KOJIMYeCTBA HH(DOpMAIIH.

Cucremsl cuucieHusi. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHMCEN B MO3ULMOHHOU
cucreMe cuucieHus. CBOICTBa MO3UIIMOHHOM 3allMCH YMCNA: KOJIMYECTBO LUGpP B 3alUCH,
IIPU3HAK JEJIMMOCTH YHUCJIA HA OCHOBAaHUE CHCTEMBI CUMCIIEHHs. AJTOPUTM IE€peBOJa LIEJIOro
ymciia u3 P-nuHOM cucTeMbl CUMCIIEHUS B IECATHUHYI0. AJITOPUTM IIEpeBoAa KOHEUHOU P-nuHoit
IpoOu B AECATUYHYIO. AJITOPUTM MEPEBOA LEIOTO YUCIIA U3 IECATHYHONW CUCTEMBI CYHCIICHUS B
P-nunyro. IlepeBon koHe4uHOH necsaTUYHOM JIpodbu B P-munyro. J[BomuHasi, BOCbMEpHYHas U
HIECTHAIIATepUYHasl CUCTEMBbl CUMCICHMS, CBA3b MEXAY HUMH. ApH]MeTHUecKue onepalnuu B
MO3UIMOHHBIX cUCTEMax cunciaeHus. TpornuHas ypaBHOBELIEHHAsI CUCTEMa CUUCIeHUs. J[BOnYHO-
JIECATUYHASI CUCTEMA CUUCIICHHUSL.

KonupoBanue TtekctoB. KomupoBka ASCIL. OpnoOaiitHble koaupoBku. CraHmapr
UNICODE. Koauposka UTF-8. Omnpenenenue HWHPOPMALMOHHOTO 00BbEMA TEKCTOBBIX
COOOLIEHUH.

KoaunpoBanue nzobpaxenuil. OueHka HHPOPMAIIMOHHOTO 00bEMa rpaduuecKUX JTaHHBIX
IpU 3aJaHHBIX pa3pelleHnd U TiyOMHe KoaupoBaHus LBeTa. L[BeroBble Mojenu. BexTopHoe
koaupoBanue. @opmarsl rpadudeckux aitnos. TpéxmepHas rpapuka. GpaxranbHas rpaduka.

KomupoBanue 3Byka. OreHka uH(OpMAMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX TIPHU
3aJJaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. Bbicka3piBaTenbHble (HOpMBI (IPEAUKATEHI).
KBaHTOpHI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlormueckue omnepauuu. Tabmuipl uctuHHOCTU. Jlornmueckue BbIpakeHus. Jlornmueckue
TokJecTBa. Jloka3zaTenbCTBO JIOTMUECKUX TOXKAECTB C TIOMOIIbIO TaOJHI] HMCTUHHOCTH.
Jlornueckue onepanuu 1 ONEpPaLUy HaJ MHOXKECTBAMH.

3aKkoHBI anreOpbl JOTMKH. DKBUBAJIEHTHBIE MPEOOpPA30BaHMs JIOTHUECKUX BBIPAKEHUH.
Jlornueckuie ypaBHEHUs U CHCTEMBI YPaBHEHUI.

Jlornueckue (QyHKUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKMX (YHKIMH OT
KOJINYeCTBA apryMeHTOB. [1oJiHbIE CCTEMBI JIOTHYECKUX (PYHKIUH.

Kanonnyeckue ¢Gopmbl JIOTHUYeCKUX BbIpakeHUd. CoBeplIeHHbIE IU3bIOHKTHBHbBIE U
KOHBIOHKTHBHbIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI X ITOCTPOEHUS 110 TaOJUIE HCTUHHOCTH.



Jlornyeckue 31eMeHThl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropa3psaHbii
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTUUECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOH CXEME.

[IpencraBnenue Uenbix Yucen B MaMITH KOMIIbroTepa. OTpaHUYEHHOCTh JUAaNa30Ha Ynucesl
IIpU OTPaHUYECHUM KOJIMYECTBa pa3psanoB. llepenonHeHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBINA OUT. JIBOMUHBIN JOMOJHUTEIHHBINA KO OTPUIATEIILHBIX YHCET.

[ToGuToBBIe NOTMUECKHE omnepanuu. Jlormdeckuid, apudMeTHUecKuii W UIHUKIUYECKUN
casury. [IudpoBanue ¢ momorbo MOOUTOBO orepaiun «uckiroyatomee NJINy.

[IpencraBieHne BEIECTBEHHBIX YHCEI B TAMATH KOMITbIOTEpA. 3HAYaIlasl YaCTh U MOPSA0K
yucia. JlnanazoH 3HaAUCHHI BEIECTBEHHBIX uncel. [Ipo0ieMbl XxpaHeHHsI BEIIECTBEHHBIX YUCEl,
CBsI3aHHbBIE C OTPAaHMYEHUEM KOJMYECTBA Pa3psiioB. BrinmonHeHue onepanuil ¢ BeleCTBEHHBIMU
YHCJIaMU, HAKOTJIEHUE OUTMOOK MTPHU BHIYUCICHUSX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

Omnpenenenre BO3MOXKHBIX PE3yJIbTATOB PabOTHI MPOCTEHIINX aJrOPUTMOB YIPABICHUS
VCIIOJIHUTENIIMA UM BBIUMCIMTEIBHBIX alropuTMOB. OImpenereHue HCXOAHBIX JAHHBIX, IPU
KOTOPBIX JITOPUTM MOXKET JIaTh TPeOYyeMbIil pe3ybTar.

Ortanbl pelleHus 3aJad Ha KommbroTrepe. MHCTpyMeHTanbHbIE CpeacTBa: TPaHCIATOP,
OTIaIYMK, TpopumrpoBIIMK. KoMIHISAIMS 1 HHTEpIIpEeTaus IporpaMM. BUpTyabHbIe MalIMHEL.

WuTerpupoBanHas cpena paszpabotku. Mertonbl otTiaaku mporpamM. Mcnosb3oBaHue
TpaccupoBOYHBIX Tabmui. OTianouHslii BeIBOJ. [lomiaroBoe BhIMOIHEHHE MporpaMMbl. Touku
octa”oBa. [IpocMOTp 3HaUEeHHI IEPEMEHHBIX.

SA3pik nmporpammupoBanusi (Python, Java, C++, C#). Tumbl naHHBIX: IETOYUCIICHHBIE,
BELIECTBEHHbIE, CHMBOJIbHBIE, JIornueckue. BerBnenus. CnoxHble ycinoBus. LIUKIbI ¢ ycnoBueM.
[Mukiel Mo nepeMeHHON. B3anMo3aMeHsAeMOCTh pa3InYHbIX BUAOB LMKJIOB. MIHBapHaHT LMKIIA.
CocraBieHne UKIIA C HCIIOJIB30BAHUEM 3apaHee ONPEASIEHHOTO MHBapUaHTa IUKJIA.

HoxymentupoBanue nporpamMm. Mcnosb3oBanue kommeHTapueB. [loaroroBka onucanus
IPOrpaMMbl U HHCTPYKLUU JJIs1 IOJIb30BATES.

ANropuT™Mbl 00pabOTKM HATYpalbHBIX YHCEN, 3aMCAHHBIX B MO3UIMOHHBIX CHCTEMAax
CUHCIIEHUS: pa30ueHHe 3alucu 4YMciaa Ha OTHeNbHbIe LUQPbI, HAXO0XKIEHHE CYMMbl U
npou3BeneHus Hudp, HaX0kKACHNE MaKCUMaIbHON (MUHUMAJIbHOM) HU(PBHI.

HaxoxieHne Bcex MpoCThIX YUCEN B 3aaHHOM Auana3oHe. [Ipencrasienue uucna B BUIE
Habopa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEJCHHS B CTETIECHb.

OO6paboTka JaHHBIX, XpaHAMUXcs B ¢aitnax. TekcToBble n 1BoMuHbIE (aiinbl. DailoBsie
nepemeHHbIe ((aitioBbie ykazarenu). Utenue u3 aitna. 3anuce B daid.

PazOuenue 3amaun Ha noxzagauu. [loamporpammel (ponenypsl U ¢GyHKuuK). Pexypeus.
PexypcuBHble 00bekTHl ((ppakTansl). PekypcuBHble npoueaypbl U (yHKIuH. Mcrnons3oBaHue
CTEKa JJIs1 OpraHU3alM1 PEKYPCHUBHBIX BHI30BOB.

Hcnonp3oBanne cTaHAapTHOW OMOIMOTEKM S3bIKa MporpamMMupoBaHus. [lomkmrodeHue
OMOIMOTEK MOANPOTrpaMM CTOPOHHUX MPOU3BOJAUTENEH. MOIYIbHBIA MHPUHLUI MOCTPOCHUS
IIPOrPaMM.

Yucnennsle MeToAbl. TouHoe W MpUONMKEHHOE pelieHus 3aha4du. YHCIeHHbIE METOMAbI
pellleHuss ypaBHEHUW: MeToj Tmepebopa, METOJ MOJIOBUHHOrO jeneHus. I[IpubnmxénHoe
BBIUMCJIEHHE JJIUH KpUBbIX. Brruncienue miomaaei ¢Guryp ¢ moMouiplo YHMCIEHHBIX METOJOB
(MeTo MPSIMOYTOJIBHUKOB, METOA Tpanenuit). Ilonck Makcumyma (MUHMMYMa) QYHKIIMHM OJJHOM
NEPEMEHHOI METOI0M IIOJIOBUHHOTO JIEJIEHUS.



OO0paboTKa CUMBOJIBHBIX JaHHBIX. BCTpOeHHBIE (YHKIUU A3bIKA IPOrPAMMHUPOBAHUS TS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBICHUH CHMBOJIa B CTpPOKE, pa30MeHHE CTPOKH Ha CIIOBa MO MPOOETHHBIM
CHUMBOJIaM, MIOUCK MOACTPOKU BHYTPU AAHHOW CTPOKH, 3aMEHA HAWICHHOH MOJICTPOKH Ha JIPYTYIO
CTpoKy. ['eHepamust Bcex CJIOB B HEKOTOPOM ayihaBUTE, YJOBJIETBOPSIOMIMX 3aJaHHBIM
orpannueHusiM. [Ipeobpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY B 00paTHO.

MaccuBbl M TOCIENOBAaTEIbHOCTH YHuceNl. Bbruncienne 00OOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCUBa WJIM YHUCIOBOH I0OCIIE€AOBATEIBbHOCTH (CyMMBI, NPOU3BEIEHUS, CPEIHETO
apu(MEeTHYECKOro, MUHUMAJIBHOIO M MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIONIMX 33/IaHHOMY YCIIOBHIO). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHSI B MAaCCHBE.

CoptupoBka onHOMEpHOro maccua. IIpocTbie MeToabl COPTUPOBKH (METO Iy3BIPbKa,
METOJ BbIOOpPA, COPTUPOBKa BcTaBkaMu). COpTHpOBKa CiIusiHUEM. bpicTpas copTupoBKa MaccuBa
(amroputm QuickSort). /IBOMUYHBIN TOMCK B OTCOPTUPOBAHHOM MacCHBE.

JIByMepHBIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM IBYMEPHBIX MAacCHUBOB:
3aMoJIHEHHE JBYMEPHOTO YHCIOBOTO MAacCHBa IO 3aJaHHBIM IPaBHJIAM, IOMCK JJIEMEHTa B
JIBYMEPHOM MAaCCHUBE, BHIYHMCIEHHE MAKCUMyMa (MHHMMYMa) U CyMMBbI 3JIEMEHTOB JIByMEPHOI'O
MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOIO MacCHBA.

HNHpopManoHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dpopmaruposanue. [Iposepka opdorpadun n
rpammatuku. CpecTBa NOKMCKA U aBTO3aMEHbI B TEKCTOBOM Ipolieccope. Vicnonb3oBanue CTUIIeH.
CrpyKTypupOBaHHbIE TEKCTOBBIE JHOKyMeHThl. CHOCKH, oryaBieHue. KosuiektuBHas pabora c
JOKyMEHTaMH. IHCTpyMEHTHI PelleH3UPOBaHUS B TEKCTOBBIX Iporieccopax. OOauHbIe CepPBHCHI.
HemoBass mepenucka. Pedepar. IlpaBuna UWUTUPOBaHUS MCTOYHUKOB U odopmiteHuUs
6ubnmuorpaduueckux ccbutok. OpopmiieHre CUcKa JIUTepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEpcTKOM TekcTa. TexHuueckue cpeacTBa BBoja TekcTa. CHenuaau3upoBaHHbBIE CpPEACTBA
pEeNaKTHPOBAHUS MaTEMATUYECKHX TEKCTOB.

Amnanm3 gaHHbIX. OCHOBHBIC 331aU¥l aHAIIN3A JTAHHBIX: IPOTHO3UPOBAHKE, KITACCHU(PUKAIIHS,
KJIacTepu3alys, aHaiuu3 OTKJIOHeHuH. [locrenoBaTeabHOCTh pelleHHs 3a7ad aHalu3a JaHHBIX:
cOOp MEepBUYHBIX JaHHBIX, OYHCTKA M OLEHKA KayecTBa JAaHHBIX, BHIOOP W/WIM MOCTPOEHUE
MOJeN, TpeoOpa3oBaHUE MAaHHBIX, BU3yaldH3alMsl JJaHHBIX, HHTEPIPETAIs pPEe3yJbTaTOB.
[IporpaMMHBIE CpeICTBA W HMHTEPHET-CEPBUCH ISl 0OpabOTKM W TIPEICTABICHUS JTaHHBIX.
Bbonbime nanneie. MammnaHoe oOyuenue. HTeIeKTyanbHbIi aHaIu3 JaHHbIX.

AHa/u3 JaHHBIX C TMOMOIIBIO 3JEKTPOHHBIX Tabiui. BwluncieHHe cymMMbl, CpelIHEro
apudMeTHYecKoro, HauOoJbIIero (HAUMEHBIIEr0) 3HA4YeHUs Jauana3oHa. Beruucinenue
K03 uIIeHTa KOPPENsIUH ABYX PSIOB HaHHBIX. [locTpoeHwe CTONOYATHIX, JIMHEHYATHIX U
KpyroBbix auarpamm. [loctpoenue rpadukos ¢pynkuuii. [lonbop nuuum TpeHaa, pemenue 3aaay
IPOTHO3UPOBAHUS.

YucneHHOe pelleHHe ypaBHEHHI ¢ Mmomollpio moabopa mapamerpa. OnTtuMuzanus Kak
MOWCK HAWIY4IIero pemieHus B 3aJaHHBIX yciuoBusX. llemeBas (yHKIMS, OTrpaHHYCHHS.
JlokanbHble W TJI00ATBHBIM MHUHMMYMBI LieneBoil ¢(yHkuuu. PemeHue 3amad OonTHMM3aLUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA ITPOI'PAMMBbI 11(0)
NH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yNbTAaThl OTPAXKAIOT TOTOBHOCTH M CIHOCOOHOCTh OOYyYaroIIuXcs
PYKOBOJICTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH TIO3HUIIMEH JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPaJIULIUOHHBIM
LEHHOCTSAM POCCHICKOro o0lIecTBa, paCUIMpPEHNE KU3HEHHOTO OIBITA U OIbITa JESTEIbHOCTH B
Ipolecce  pealu3alMd  CPeICTBaMU  Y4eOHOro  MpeaMeTa OCHOBHBIX  HaIlpaBlICHUUN
BOCTIUTATEILHOU JESTCIILHOCTH.

B pesynbprare u3yueHus WHPOPMATHUKKA HA YPOBHE CpeaHEro oOmiero oOpa3oBaHUS Y
oOyuaromerocst 0yayT chopMUPOBAHbI CIIEAYIOIINE JUYHOCTHBIE PE3YIbTATHI:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IpaB H OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
MPABOIOPSAIKA, COOJIOACHHE OCHOBOIOJIATAIOIINX HOPM HH(POPMAIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

TOTOBHOCTh NPOTHUBOCTOSITH HJEOJOTUU OSKCTPEMHU3Ma, HalMOHAIW3Ma, KceHodoOouw,
JUCKPUMHUHAIIMA TI0 COIMAIBHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM IPU3HAKAM B
BUPTYaJIbHOM ITPOCTPAHCTBE;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K HCTOPUYECKOMY HACIEIuI0, MOCTXeHHsM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IIOHUMAaHHE 3HA4YeHWS WH(OOPMATUKH KaK HAyKH B IKU3HU
COBPEMEHHOT0 00I11eCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIINIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTHPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIe B ceTH MHTEpHeT;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs O3CTETUKY HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3IMIHbIC BUIBI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHOTO Ha
MCIIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) pusuveckoro BOCNUTAHMSA:

c(hopMUPOBAHHOCTH 37JOPOBOTO U O€30MacCHOT0 00pa3a )KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO, B TOM UHCJIE 3a CUET COOIIOICHHS TPeOOBaHMI 0€30MacHOM dKCIUTyaTalluu
cpeacTB MHGOPMAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTH;

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTH K aKTHBHOM JCSITEILHOCTHA TEXHOJIOTHUECKOMN M COITMAIbHOM HAITPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIONHATE TAKYIO JEATSIIEHOCTD;

uHTepec K chepam mpodheCCUOHATBHON AEATeThbHOCTH, CBA3aHHBIM C HH()OPMATHKOM,
MPOrpaMMUPOBAHUEM U HH(POPMAIIMOHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JOCTHXKCHHUSIX
HayKd WHGOPMATUKH W HAYYHO-TEXHHYECKOTO IpPOrpecca, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyymiel npodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HU;



7) IKOJIOrM4eCcKOro BOCIMTAHMS:

0CO3HAHME III00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTel UX pereHusi, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH HH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BI/ITI/I$I HayKI/I, JOCTHKCHUAM Hay‘-IHO-TGXHI/I'-IeCKOFO HpOFpGCC& nu O6H.[CCTBCHH01>1 HpaKTHKI/I, 3a
CcuéT TMOHMMAHUS PO HMH(YOPMAIIMOHHBIX PECYpcoB, HWH(POPMALMOHHBIX TPOLIECCOB U
WH()OPMAIMOHHBIX TEXHOJOTHUH B yCIOBHAX IU(POBOI TpaHchopMmanuu MHOTHX chep >KH3HU
COBPEMEHHOTO O0IIECTBa;

OCO3HAHUE IIEHHOCTH HAy4YHOM NEATEeTbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
I/ICC.HGI[OBaTeJIBCKYIO JCSATCIIBHOCTD I/IHI[I/IBI/II[yaJIBHO U B rpynne.

B mnpomecce IOCTHXKEHHS JUYHOCTHBIX PpPE3YyJbTaTOB OCBOEHHUS IPOTPAMMBI 10
uHpopMaTUKe Yy  OOydYarOIIMXCS  COBEPUICHCTBYETCS  SMOIMOHAIbHBIA  HMHTEIUIEKT,
MIPEIOJIararoIInii ¢(hOPMUPOBAHHOCTD:

CaMOPETYJIMPOBAHMUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHNE PUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHHE, CITOCOOHOCTD aaNTHPOBATHCS K SMOIIMOHAIIBHBIM U3MEHEHUSM M MPOSBIISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIECH CTPEMJICHHE K JOCTHMKECHHIO LEIU WU YCIEXY,
OIITUMHN3M, HHUITUATUBHOCTD, YMCHI/IC HGfICTBOBaTB, HUCXOOd U3 CBOUX BOSMOH(HOCTCﬁ;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHUE APYTHUX,
YUUTHIBATH €r0 TMpPH OCYIIECTBICHHUH KOMMYHHUKAIMU, CIIOCOOHOCTb K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COIMMAJIBHBIX HABBIKOB, BKJIHOYAKOIIUX CHOCO6HOCTI) BI)ICTpaI/IBaTB OTHOIICHUSA C IIpyrI/IMI/I
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare usydeHuss mHQOpPMATHKH Ha YpOBHE CpEIHEro OOIIEero oOpa3oBaHUS Y
oOydaromierocss OyayT cGhOpMHUPOBAHBI MeETampeIMETHbIE pe3yNbTaThl, OTPAKEHHBIE B
YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUSX, a UMEHHO — IO3HaBaTelbHbIE YHHUBEPCAIbHbIE yueOHbIE
JNEeHCTBUS, KOMMYHHMKATHBHBIE  YHUBEpCAJbHblE  ydyeOHble  JIEHCTBUSA,  pEryJsITUBHBIC
yHUBEpCcaJbHbIe yueOHbIE IEUCTBUS, COBMECTHAS JESATENbHOCTD.

Ilo3naBaTe/ibHBbIC YHHBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a30Bble JIOTHYECKHUE eI CTBUS:

CaMOCTOSTENIbHO (OPMYJHUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIS CPaBHEHUS, KIacCUPUKALIUN
1 0000IIEeHMS;

OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX IOCTHKEHUS;

BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHSA B paCCMaTPUBACMBIX ABJICHUAX,

pa3pabaThIBaTh TUIAH PEIICHUsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JACATCIBHOCTb, OLUCHHWBATH COOTBCTCTBUEC PC3YJIbTATOB ICIIAM,
OLICHUBATb PUCKHU HOCJ'IG)ICTBI/Iﬁ JACATCIIbHOCTH,



KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCJIOBUAX peajlbHOro, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUEC IPU PCIICHHUU JKU3HCHHBIX HpO6JI€M.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEOBATENFCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pazperieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETLHOMY IOWCKY METOJIOB
peICHUA NPAKTUYCCKUX 3a1a4, HPUMCHCHHUIO Pa3JIMYHbIX MCTOJ0B ITO3HAHU A,

OCYUIECTBIISITh PA3IMYHBIE BUJIBI JEATEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOpPa30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYallUSX, B TOM
YHUCJIC IIPU CO3AaHUHN y‘Ie6HBIX " COLIMAJIBHBIX ITPOCKTOB,

dbopMUPOBATh HAYYHBIA THI MBIILJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIbHOCTH U
JKU3HCHHBIX CUTYAllUAX;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3HM MW AKTyaJIM3WUpPOBATh 3aJa4dy, BbIJIBUI'ATb
TUIO0TEe3Yy €€ pelIeHus, HAXOIUTh apTYMEHTHI JUIsl JJ0Ka3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATD IMMOJIYYCHHBIC B XOAC pCHICHUS 3a1a4r pE3yJIbTaTbl, KPUTUICCKU OLICHUBATH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATHE USMCHCHUC B HOBBIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB M CIIOCOOOB JICHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETh TICPEHOCHTHh 3HAHWS B  I[IO3HABATCIIBHYI0O M  MPAKTUYCCKYH  0o01acTu
KU3HEEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BbIZIBUI'aTb HOBBIC HWACHU, NpEajiaraTb OPUTHMHAJIIBHBIC IMOAXOJbl W PCIICHHA, CTABUTH
MpoOJIEMBI U 33724, JOIMYCKAIOIUE AIbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nngopmanmeii:

BJIQJIeTh HABBIKAMHU TMOJY4YeHHS WHPOpPMAIMM W3 HCTOYHHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBIIATh TOWUCK, AaHAIM3, CHUCTEMATHU3AIMI0 W HHTEPIPETAIUIO
MH(pOpMaLlUU Pa3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

CO3/aBaTh TEKCTHI B PA3IMYHBIX hopMaTax ¢ yuéTOM Ha3HAUYEHHUs WH(OPMALIUU U 1IEIeBON
ayJIMTOPUH, BRIOUPAs ONTUMAIbHYIO (JOPMY MPEACTABICHUS U BU3yallU3allnu;

OLCHUBATb OOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(l)OpMaHI/II/I, €€ COOTBETCTBUE IMpaBOBbBIM U
MOPaTbHO-3THYESCKHM HOPMaM;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNd KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM MH(OPMalIlMOHHON O€30MacHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHPOpMAIUH, HHOOPMAIMOHHON
0e30MacHOCTH TUYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) oOmenue:
OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX chepax KHU3HH,



pacro3HaBaTh HEBEpOaJbHBIE CpPEJICTBA OOIICHHUS, MOHMMAaTh 3HAYEHWE COIHATBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUTKY KOHQIUKTHBIX CUTYAIHi U CMSTYATh KOH(JIUKTHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHUS U B3aMMOJICHCTBYS, apTYMEHTUPOBAHHO BECTU
JINAJIoT, YMETh CMATYaTh KOH(JIMKTHBIC CUTYaIUH;

pPa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPECTB.

2) coBMeCTHAs 1eITeJIbHOCTD:

MMOHUMATh U UCIOJIB30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBHIYaIbHOU PaOOTHI;

BBHIOMPATh TEMATHUKY M METOJbl COBMECTHBIX JEHCTBHHA C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXXJ0ro WiIeHa KOJICKTHBA;

NPUHUMATh I[[€IM COBMECTHOW JESATeIbHOCTH, OPTaHU30BBIBATH M KOOPIWHUPOBATH
JIEHCTBHSI 110 UX JJOCTH)KCHHIO: COCTABIIATH TUTaH ACHCTBUM, paclipeiesIATh POJIU ¢ YYETOM MHCHHIA
Y4aCTHUKOB, OOCY>KIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa W KaXJIOT0 YYaCTHUKA KOMaHIbl B OOLIUI pe3ysIbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIC NPOEKTHI, OLICHWBATh HMJCH C ITO3UIIMH HOBH3HBI, OPUTHHAJILHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIICCTBIISATh TIO3UTHBHOE CTPATETHYECKOE TIOBEICHUE B PA3IMYHBIX CHTYaIUsX,
MPOSIBIISATH TBOPUYCCTBO M BOOOPAKCHHE, OBITH MHUIIMATHBHBIM.

Pery1siTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBUSA

1) camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3a/Ja4l B 0O0pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MpoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO U TPOSIBIICHUIO IIMPOKOH 3PYIUIIMH B Pa3HBIX 00JacTAX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUU
JUTSL OLIEHKU CUTYalliH, BHIOOpAa BEPHOTO PEIICHMUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHHIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB JAEATEIbHOCTH.

3) npuHATHA ce0st U APYruX:

NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yNIbTATOB AECATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;



pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € O3UIMH IPYTOro YesloBeKa.
MNPEIMETHBIE PE3YJbTATHBI

B mnpouecce wusyuenus kypca HHpOpMaTHKU yriyOnéHHoro ypoBHA 6 10 knacce
o0yyaromuMucs OyIyT JOCTUTHYTHI CIEAYIOLINE TPEIMETHBIC PE3YIIbTaThI:

BJIAJICHUE MPEICTABICHUSAMUA O POJM HMH(OpPMAIMM M CBA3aHHBIX C HEH NPOIIECCOB B
IOpUPOJIe, TEXHUKE U OOLIECTBE, MOHATUAMHU «UH(POpPMaLULy, «MHPOPMALMOHHBIM HPOLECCH,
«CHUCTEMa», «KOMIIOHEHTBl CHUCTEMbD», «CUCTEMHBIH 3(hdeKT», «MH(POPMALMOHHAS CUCTEMa,
«CHCTEMa YIIPaBICHU;

BJIAJICHHE METOJaMHU IOMcKa HWHpOpMauuu B ceth VIHTepHET, yMEHHE KpPUTHUECKU
OLIEHUBATh WH(OPMAIINIO, TIOTYUECHHYIO U3 ceTn HTepHeT;

YMEHHE XapaKTepU30BaTh OONbILIME JaHHbIC, NPUBOAUTH INPUMEPbl HCTOYHUKOB HX
IOJY4YeHHUs M HAIPaBJICHMs MCIIOJIb30BaHMs, YMEHHE KJIacCU(PUUUMPOBAaTh OCHOBHbBIE 3aJaul
aHaM3a JAHHBIX (IPOTHO3MPOBAHME, KIIACCH(HKAIMA, KIACTCPU3AIMs, aHAIH3 OTKIOHEHUH),
MOHMMATh IOCIIEIOBATEIBHOCTh PEIICHHs 3a/a4 aHaJM3a JaHHBIX: cOOp MEePBUYHBIX NAHHBIX,
OUYUCTKA M OLICHKAa KayecTBa JaHHBIX, BBHIOOp W/WJIM IOCTPOEHUE MOJEIH, MpeodpazoBaHME
JAaHHBIX, BU3yalnu3alus JAaHHbBIX, UHTEPIIPETaLUs PE3YyJIbTaTOB;

NOHMMAaHUE OCHOBHBIX IPHHIMUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOMJIbHBIX KOMIIBIOTEPOB, TEHACHLUN pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTHUI;

BJIaJICHUE HaBbIKaMM pabOThl C ONEPAllMOHHBIMM CHCTEMAaMH, OCHOBHBIMHM BHUJAaMHU
IPOTrpaMMHOTr0 oOecrieueH s Ul pellieHus yueOHbIX 3a/1a4 110 BHIOPaHHOH clielaan3alyi;

HaJIMYue TPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX pPOJM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHLMIIAX OPraHU3alUU U (QYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 00mux
NPUHIUNAX pa3paboTKU U QYHKIMOHUPOBAHUS UHTEPHET-TIPHIIOKEHHIA;

NOHUMaHHEe yrpo3 MHPOPMALMOHHON 0€30MacHOCTH, UCIIOIb30BAHNE METOJIOB U CPEJCTB
INPOTUBOACUCTBUS ATHM Yyrpo3aM, COONIOJICHHE Mep O€30MacHOCTH, MPEeIOTBpallaoIInX
HE3aKOHHOE PACIPOCTPAHEHUE TMEPCOHAIBHBIX JaHHBIX, COOJIIOJACHUE TPEOOBAHHMI TEXHUKHU
0€30I1aCHOCTH M TUTHEHBI MPU paboTe ¢ KOMIBIOTEpAaMH U APYTUMH KOMIIOHEHTaMH LIU(PPOBOrO
OKpY’>KEHUs, NMOHMMaHHE IPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JaHHBIX U paboThl B ceTH MIHTEpHET;

NOHMMAHHWE OCHOBHBIX MPUHILUIIOB JAMCKPETU3AllUM Ppa3IUYHbIX BHUAOB HH(pOpManuu,
YMEHHUE OINpenensaTh HH(POPMAIIMOHHBIH 00BEM TEKCTOBBIX, Ipa)MUeCKUX M 3BYKOBBIX JAHHBIX
IIPY 3aJaHHBIX NTapaMeTpax IUCKPETH3aLUU, YMEHHUE ONPENEIATh CPEIHIOI CKOPOCTh NEpeladun
JAaHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHHU TNepeiaull P U3MEHEHNH HH(OPMAIMOHHOTO 00bEMa
JAHHBIX U XapaKTePUCTHK KaHaia CBS3U;

YMEHHME MHCNOJIb30BaTh IPU PEIIEHUHM 3a/Jad CBOMCTBA MO3MIMOHHOM 3alMCH YHCEN,
QIrOpUTMa IOCTPOECHMS 3allMCU YHMCJIA B TO3UIMOHHOM CHCTEME CUHUCIEHHS C 33JaHHBIM
OCHOBaHHUEM U MOCTPOCHHUS YUCIIA 110 CTPOKE, COAEpIKAIlEel 3alKcCh 3TOr0 Yncia B MO3UIIMOHHON
CUCTEME CUMCIIEHUS C 3a/IaHHbIM OCHOBAHHUEM, YMEHUE BBIMIOJIHATH apu(PMeTHYECKUE ONepaluy B
MO3ULMOHHBIX CUCTEMAX CUUCIICHMUS;

YMEHHE BBINOJIHATh MNpeoOpa3oBaHUS JIOTHUECKUX BBIPAKEHUH, HUCMONb3Yys 3aKOHbI
anredpbl JIOTUKH, YMEHHUE CTPOUTD JIOTHYECKOE BRIPAXKEHUE B AM3BIOHKTUBHOMN U KOHBIOHKTUBHON
HOpMaJIbHBIX (OpMax IO 33JaHHON TaOJUIle MCTUHHOCTH, UCCIENOBaTh 00JIACTh MCTUHHOCTHU
BBICKA3bIBAHUS, COJEP)KAILErO IMEPEMEHHBIE, PEIIATh HECIOKHBIE JIOTMUECKUE YpPaBHEHUS U
CUCTEMBbI YPaBHCHHU;



MOHUMaHKe 0a30BBIX AJITOPUTMOB 00PAOOTKH YHCIIOBOM U TEKCTOBOM MH(OpMAIUH (3aMiCh
quceil B HOBHHHOHHOﬁ CUCTCMC CUHUCIICHUS, HAXOXICHHUC BCCX MPOCTBIX YHCCI B 3aJdHHOM
nuarnasoHe, 00paboTka MHOTOPA3PSAIHBIX LENbIX YHCEIl, aHAJIH3 CUMBOJIBHBIX CTPOK U JIPYTHX),
QITOPUTMOB MTOUCKA U COPTUPOBKHU, YMEHHUE OTIPENIENIATH CJI0XKHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CYyMMHpPOBaHHE JJIECMEHTOB MacCHBa, COPTHUPOBKAa MacCHBa, IepeOOpHbIE
QITOPUTMBI, JBOWYHBIA IMOUCK) M MPUBOJIUTH IPUMEPHI HECKOJIBKUX AITOPUTMOB pa3HOMN
CJIO’KHOCTH JIJIS1 pEIICHUs OTHOM 3a/1auu;

BJIaJICHUE YHUBEPCAIBHBIM SI3BIKOM IPOTPaMMHUPOBaHUS BbICOKOTo ypoHsi (Python, Java,
C++, C#), npencraBieHussMA O 0a30BBIX THUIAX JAaHHBIX M CTPYKTYpax JaHHBIX, YMCHHUE
HCIIOJIb30BATh OCHOBHBLIC YIIPABJIAKOIIWC KOHCTPYKIOHH, YMCHUC OCYIICCTBJIATH aHAJIN3
IPEUIOKEHHOW MpPOrpaMMbl: ONpPENEISTh PE3yabTaThl pabOThl MpPOrpamMmbl IPU 3aJaHHBIX
UCXOJIHBIX JaHHBIX, ONPENEeNATh, MPH KAaKHX HCXOJHBIX JaHHBIX BO3MOXKHO IOJyYCHHE
yKa3aHHBIX PE3yJIbTATOB, BBISBIIATH JAHHBIC, KOTOPbIE MOTYT TNPUBECTH K OIIMOKE B padoTe
IpOrpaMMel, HOPMYIHPOBATh NPEAJIOKEHUS 10 YIYUILIEHUIO IPOrPAMMHOI0 KOJa;

YMCHHUC CO34aBaTb CTPYKTYPHUPOBAHHBIC TCKCTOBBLIC HJOKYMCHTBI W ACMOHCTPAMOHHBLIC
MaTepualibl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CpPEACTB U
00JIaYHBIX CEPBUCOB;

YMEHHE UCTIOIB30BaTh AICKTPOHHBIC TAOJMIIBI JIs aHATN3a, IPESICTABICHIUSI U 00paboTKH
JMAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHEro apu(pMETHYECKOro, HAMOONBIIETO H
HAMMEHBIIIETO 3HAUCHHI, PEIICHHE YPaBHEHUI, BHIOOP ONTHUMAIBLHOIO PEIICHHUSI, TOA00p JTMHUU
TPEHIa, PEIICHUE 3a/1a4 IIPOTHO3UPOBAHUS).



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. ludpoBasi rpamoTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 6
' 00pabOTKHU JaHHBIX
1.2 [IporpammHoe obecrieueHne 6
1.3 KomnbroTepHsie cetu 5
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Wroro no pazneny 24
Paznen 2. Teoperuyeckue 0CHOBbI HH(POPMATUKH
IIpencrasnenne napopmanuu B
2.1 per opvan 19 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1
23 KomnbrotepHas apudmernka 7 1
Hroro no pazneny 40
Pasnen 3. AinropuT™Mbl 1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenue B nporpamMmmupoBaHue 16 0.5
3.2 BcniomorarenbHble aaropuTMbl 8 2
33 YucneHHble METOBI 5




AnropuT™MBI 00pabOTKH CUMBOJIBHBIX

3.4 5 1
JAHHBIX
3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznean 4. UnopmManmoHHble TEXHOJIOTHH
4.1 ‘ O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ‘ AHanMM3 TaHHBIX 3
Wroro no pazneny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 21.5




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne i/t

Tema ypoka

TpebGoBaHust TEXHUKH 0€30MACHOCTH U
THTUCHBI IPH pab0Te ¢ KOMITBIOTEPAMU U
JAPYTUMH KOMIIOHEHTaMU IIUPPOBOTO
OKPYKCHHS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM

KoaunuyecTBO 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

COBpeMeHHI)IG KOMIIBIOTCPHBLIC
TCXHOJIOITNH

ITporpammHoe obecnieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOUJIBHBIX YCTPONCTB

CucreMHOe ITporpaMMHOE 00ecIeUeHHe.
OmnepamoHHBIE CUCTEMBI

®daiinoBble cucTemsl. [IpuHIAIBI
pa3MelnieHust 1 UMEeHOBaHUS (ailioB B
nonroBpemeHHoU namsaTH. [labnons! s
OTMMMCaHUsA TPyN (aitionB

3akoHOonaTeNLCTBO Poccuiickon
denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHns U JAaHHBIX

Cetp UnTEpHET




Paznenenune IP-cetn Ha mojiceTu ¢
IIOMOIIIBIO MACOK ITOCETEN

10

11

12

Bune! nestensHoctr B cetu IHTEpHET.
CepBucsel UnTepHera. ['ocyjapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIIYTH
HNudopmanronnas 6€301macHOCTh

BpenoHocHbie mporpaMMHOE
obecrieueHre U METOIbl OOPHOBI C HUM

13

14

15

OpFaHI/IBaIII/DI JIMYHOT'O apXHBa
nHpopmanuu. PesepBHoe KonmupoBaHue.
[TaposibHas 3amuTa apxuBa

[[IudpoBanme TaHHBIX

Wudopmanus, naHHbIC ¥ 3HAHUS.
HNudopmaiinoHHbie Iporieccsl B IpUpo/Ie,
TEXHHKE U 00I11eCTBe

16

HenpepbIBHBIE U AUCKPETHBIE BETHYNHBI
u curHaisl. Heo6xoaumocTh
JUCKpeTH3alMy HHPOpMALIUHY,
npeJHa3sHauYeHHOM JUIsl XpaHEeHHUs,
nepeaayu 1 00paboTKH B IIUPPOBBIX
cucreMax

17

JIBonuHO€e KoMpoBaHue. PaBHOMEpHBIE 1
HEpaBHOMEPHBIE KOAbI. JlexoaupoBaHue
COOOIIEHHH, 3aIIMCAHHBIX C IIOMOIIILIO
HEPaBHOMEPHBIX KOJ0B

18

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
JEKOIUPYEMBIX KOJOB C TOMOIIbIO
nepeBa. I'pap An. A. MapkoBa




EI[I/IHI/II_IBI HN3MCPCHUSA KOJIMYCCTBA

19 nHpopmanuu. AndaBUTHBIN TOAXOT K
OIICHKE KOJMYeCTBa MH(POPMAITIH

20 CHCcTEeMBI CUHCICHUSI

)1 [TepeBon uncen U3 0AHON CUCTEMBI
CUHCIICHHSI B IPYTYIO
JIBonuHasi, BOCbMEpUYHAs U

22 HIECTHAALIATEPUYHAS CUCTEMBI
CUHCIICHHS, CBSI3b MEX]Ly HUMU

” Apudmernueckue oneparyy B
IMO3UIIMOHHBIX CHCTEMAaX CUMCIICHUS

24 KoaupoBanue TekcToB

25 PactpoBoe koaupoBaHue n300pakeHUI
[IBeToBbIE MOAETHN. BekTOopHOE

26 KoaupoBanue. @opMatsr (haiios.
Tpéxmepnas rpaduka. @paxraabHas
rpaduka
Konuposanue 3Byka. OrieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX

27 JAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUHN U Pa3PsITHOCTH
KOJIMPOBAHUS

28 OcHOBBI anreOphl JOTUKU

29 Jlornueckue onepanuu. TabauIs!
HCTUHHOCTHU

30 Jlornueckue BolpaxkeHus. Jlornueckue

TOXACCTBA. JIOKa3aTeJ'IBCTBO JOTHUYCCKUX




TOXIECTB C IOMOIIBIO TAOJIHUILL
HCTUHHOCTHU

31

32

Jlormueckue orncpanuru 1 orecpanun Halg
MHOXKECTBaMH

Jlornueckue oneparyu 1 ornepanuy Haj
MHOKECTBAMU

33

3aKoHBI areOphl JIOTHKY.
DKBUBAJICHTHBIE IPEOOPA30BaHUS
JIOTMYECKUX BBIPAKCHUI

34

35

36

37

Jlornaeckue YpaBHCHHUA U CUCTCMBbI
YpaBHEHUU

Jlornueckue GyHKIUN. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMYECKHUX
(GYHKIHH OT KOJMYECTBA apTyMEHTOB.
[TomHBIE CHCTEMBI IOTHIECKUX (DYHKITHIA

Kanonnueckue opMbl JOrHYECKHX
BbIpakeHUI. COBEpIICHHbIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
IIOCTPOEHHUSI 110 TaOIHIIE UCTUHHOCTU

Jlormueckue 3J1€MEHTHI B COCTaBe
KOMIIBIOTCPA

38

Tpurrep. Cymmarop. MHoropaspsaHbiit
CyMMaTop

39

40

[TocTpoeHune cxem Ha JIOTUYECKUX
3JIeMEHTaX. 3aluch JOTHYECKOTrO
BBIPA)KEHMS 110 JIOTHYECKOU CXeME

Ananus AJITOPUTMOB




Oransl peleHus 3a1a4 Ha KOMIIbIOTEPE.

41 HNHcTpymMeHTanbHbIE CpeACTBA: 1
TPAHCIATOP, OTIAAAYUK, TPOPUITUPOBIIUK
Cpena nporpamMmmupoBanust. Komnumsius
4 U MHTEPIIPETALINS TPOrPAMM. |
BuptyanbHbie MamHbl.
WuTerpupoBanHas cpena pa3padoTku
43 MeTop! OTJIAZKK IPOrpaMM 1
44 Tunsl nepeMeHHBIX B S3bIKE |
MIPOrPaMMHUPOBAHUS
45 O0paboTKa EeJBIX YUCe 1
46 O6paboTka BEIIEeCTBEHHBIX YHCEI 1
47 CiyualiHble U IICEBAOCITYYaliHbIE YNCIIA 1
48 BerBnenus. CioxHble yCI0BUs 1
49 [Muksl ¢ ycioBueM 1
[ukiel O mepeMEHHOM.
50 B3anmMo3amMeHs1eMOCTh Pa3IuYHbIX BUI0B 1
LIUKJIOB
51 O6paboTka HaTypaJIbHBIX YHCET C |
HCIOJIb30BaHUEM ITUKJIOB
HaxoxneHne Bcex NpOCTHIX YKCEN B
5 3aJJaHHOM Juana3oHe [IpakTuueckas | 0.5
pabota no Teme «Pemienue 3anau ’
METOIOM Tepedopar»
53 WNuBapuanT nukia 1
54 JIOKyMEHTUPOBaHHUE NPOrPaMM 1




O06paboTka JaHHBIX, XPAHAIIUXCS B

55 .
(aiimax

56 Paz0Ouenue 3agaun Ha OA3a/1a4UH

57 [Toanporpammel (TIporietypbl U GyHKIIHH )
Pexypcusi. PekypcuBHbIE 00BEKTHI

53 (ppakrainsr). PexypcuBHbIE IpOLIEAYPHI U
¢byHkuuu. Mcenonp3oBaHue cTeka is
OpraHu3alK PEKYPCUBHBIX BBI30BOB

59 MoaynpHBII OIPUHIMI IOCTPOCHUS
IIpOrpaMm

60 YuciaeHHble METOIBI
O0paboTka CHMBOJIBHBIX JTAHHBIX.

61 Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJINYECTBA MOSBICHUIN
CHMBOJIa B CTPOKE
Anroput™Mbl 00pabOTKH CHMBOJIBHBIX

62 CTPOK: pa30HeHHe CTPOKU Ha CJIOBA 10
poOeIbHBIM CHMBOJIAM

63 ['enepanus ciioB B 3a1aHHOM aji(haBUTE
MaccuBsl 1 IOCIEN0BATENBHOCTH YUCE.

64 [IpakTryeckas pabora o Teme 0.5
"3anonHeHue Maccusa'

65 O06001IEHHbIE XapaKTePUCTUKH MacCHBa
JIMHEWHBIN MOMCK 3aIaHHOT0 3HAUCHUS B

66 MmaccuBe. [IpakTuueckas pabora 1o reme 0.5

"JInHEWHBIH MOUCK 3aJaHHOT0 3HAYEHHUS B
Maccuse"




CopTrpoBKa OJHOMEPHOT'O MacCUBA.
[IpocTeie METOIbI COPTUPOBKH.
[IpakTrueckas padota o Teme "lIIpocTeie
METO/Ibl COPTUPOBKH Maccupa'

67

0.5

CoptupoBka ciusinueM. beictpas
68 COpPTUPOBKA MaccUBa (aJIrOPUTM
QuickSort). [TpakTrueckas padoTa mo

teme "beicTpas copTupoBka maccupa'

0.5

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

2.5




ITPOBEPAEMBIE HA EI'D 1O HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHUMS OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
NMPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS o0pa3oBaHus

1. 3namu (nonumams)

[ToHnMaHKe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIIUH
11 pPa3sBUTHs KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
' ONEpPAlMOHHBIMU CHCTEMaMU M OCHOBHBIMHM BHJIaMU IPOIPaMMHOIO
oOecrieueHus JUIsl pelleHus Yy4eOHbIX 3ajad 10  BbIOpaHHOM

crenuaiIn3anuu

12 Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX INpUuHOUIIAX OpraHu3alun H

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTe

13 [ToHMMaHKEe OCHOBHBIX NMPUHIIMIIOB JUCKPETH3AIMKA PA3IHMYHBIX BUIOB
' uHpopmarun

[TonnmaHue 0a30BBIX AITOPUTMOB OOPAOOTKU YHCIIOBOW M TEKCTOBOMU
uH(popMalMK (3aMucCh 4YHMCENT B TMO3UIMOHHON CHUCTEME CYHCIEHUS,
1.4 JIEITMMOCTb IIEITBIX YMCEIT, HAXOXICHHUE BCEX MPOCTHIX YHCEN B 33JAHHOM
namasoHe; 00paboTKa MHOTOPa3psSIHBIX IENBIX YHCEN;, aHaln3

CHUMBOJIBHBIX CTPOK U szyrI/Ix), AITOPUTMOB ITOUCKA U COPTUPOBKHU

15 3HaHHe Q)yHKHHOHaHLHBIe BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CpPCIACTB

cpensl pa3paboTKu

1.6 BnaneHne OCHOBHBIMHM CBEICHHUSIMH O Oazax HaHHBIX, UX CTPYKTYPC,

CpeaACTBax CO3JaHUA U pa6OTI>I C HUMH

Ilonnmanue BO3MOKHOCTEN " OTpaHUYCHUH TEXHOJIOTUN
17 HMCKYCCTBEHHOTO HWHTEJUIEKTa B pa3JIMYHBIX OOJACTAX; HAIW4YHE

MpeJICTaBlIeHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

Pa3INYHBIX TPOpECCHOHATBHBIX chepax

BraneHne TeopeTHMYeCKMM amnmapaToM, IMO3BOJIIIOIIMM OCYLIECTBIATH
IIPEICTABJICHUE 3aJaHHOI0 HATYpPaJIbHOTO YKCJIA B PA3JIMYHBIX CUCTEMAX
18 CUMCIICHUS; BBINOJHATH IPEeoOpa3oBaHUs JIOTMYECKHX BBIPAKEHHIH,
. MCIOJIB3YS 3aKOHBI JIr€OphI JIOTHKHU; ONPEIEeNITh KpaT4alllnil MyTh BO
B3BEIIEHHOM TIpade U KOJIMYECTBO IyTell MeXIy BepIIMHAMU

OPUCHTHUPOBAHHOI'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIU3 PE3YJIbTATOB, ITOJIYYEHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIH MOJIECIHUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJbTaThl MOJETUPOBAHUS B HAIJIAIHOM

BUIC

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JJaHHBIX
(mporHo3upoBanue,  kiaccupukanus, — KilacTepu3alus,  aHalIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OIICHKA KaYeCTBA JAHHBIX,
BbIOOp W (WIM) TIOCTPOCHHE MOJIEIH, NPeoOpa3oBaHUE JaHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPLCTALIUA PE3YJIbTATOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JaHHBIX TMPH 33JaHHBIX MapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpelNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IME€peaaud MpU HU3MEHEHUU

MH(POPMALIMOHHOTO 00BEMA JAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U
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YMeHne CcTpouTh KOj, 00€CIEeUMBAIONINN HAUMEHBIIYIO BO3MOXHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHHHM 3a/1a4 CBOMCTBA MO3UIIMOHHOM
3aMUCH YUCEJN, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKucCh ITOrO0 4YKCIAa B IMO3ULHUOHHOM CUCTEME
CUUCIIEHHS C  3aJaHHBIM  OCHOBAaHHMEM; YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opmMax Mo 3aJaHHOW Talmuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYECKUEC YPABHCHU A

2.7

2.8

YMeHue pemrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a7a4u MOCTPOCHUS] ONTUMAJIBLHOTO MYTH MEXIY BEpIIHHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHbIX MyTel MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKoro rpada)

YMeHue Ucronb30BaTh JePEBbs MPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS

MNpEACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIan(eHHﬁ, Inpu pelICHUU 3aldad

IMMOMCKa WU COPTUPOBKH; YMCHHE CTPOUTH ACPCBO UIPLI IO 3aJJAHHOMY




ITOPUTMY; pa3padaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHUS KOMIIBIOTCPA PC3YyJIbTaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIIKUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M NPUBOAUTH IPUMEPHI
HECKOJIBKUX aQJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs OJHOMU

3a1a4u

Brnanenue yHHMBEpPCAIbHBIM SI3BIKOM IPOTPAMMHPOBAHHUS BBICOKOTO
ypoBHs (ITackane, Python, Java, C++, C#), npeacraBneHusiMu o 0a30BbIX
TUTIAX JTaHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC
VOPABISAIONME  KOHCTPYKIIMM;  YMEHHUE  OCYIISCTBJISATH  aHAIU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJbTaThl  pabOThI
IIPOrpaMMbl TIPH 3aaHHBIX HCXOIHBIX JAaHHBIX; OMPEACIATh, IPH KaKKX
UCXOJHBIX JAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX PE3yJIbTAaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommOke B padoTe
nporpaMMbl;  (OPMYITUPOBAaTH  MPEIJIOKEHUS MO  YIYyYIIECHUIO

MporpaMMHOT O KoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Yy4YeHHs  S3bIKE
porpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIAa B BHJE
Habopa TMpPOCTBIX COMHOXHTENEH; HaxXxoXACHHE MaKCUMaJbHOU
(MMHMMaNBHOW) LU(QPBI HATYypaIbHOIO YMCIIA, 3alIMCAHHOTO B CHCTEME
CUMCIICHUS C OCHOBaHUEM, He mpeBblmalomuM 10; BbeIUUCIEHUE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMEeTUYeCKOro, MHHMMAJIBHOTO M MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIMX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAaHHBIE PA3JINYHBIX THUIIOB C Y4ETOM OIpAaHMYEHMHM Ha JMaIa3oH MX
BO3MOXXHBIX 3HAaY€HWH, MPUMEHSATh MPH PEHICHUU 3a7ad CTPYKTYpPhI
JTAHHBIX (CHHUCKH, CJIOBApH, CTEKH, OYEpEeIH, IEpPeBbs); MPUMEHATH
CTaHJapTHBIE U COOCTBEHHBIE MOANPOTPaMMBI 7151 00pabOTKH YMCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIB30BATh IIPU pa3pa60TI<e nporpamm




OMOIMOTEKH noamnporpamMMm; yMCHHC HCIIOJIB30BATh CPCACTBA OTJIAIAKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
MPEJICTABICHUS. U 00pa0OTKH JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MAHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
NH®OPMATHUKE

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
Hudposast rpaMOTHOCTH
OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie

BBIYMCIICHN. MHOronpouneccopHsle cucteMsl. Pactipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

1.2

1.3

1.4

[IpuHIMIIBI TOCTPOEHUS U alllapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CereBbie npotokonbel. Cerp WHrepHer. Apnpecauuss B cetu VHTepHerT.
[Ipotokomnsl cteka TCP/IP. Cuctema nomeHnnbix umMEH. Pa3nenenne IP-cetn Ha
MOJACETH C IIOMOIIBIO MAaCOK MOJACETEN

daitnoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MelieHus U
uMeHoBaHus (ailiioB B AoiaroBpeMeHHo mnamstu. LllaGnonbl ans omucanus
rpyni ¢ainos

CkopocTp Tepenayd JaHHBIX. 3aBUCHUMOCTb BpPEMEHHM Iiepefadyd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

1.5

udposanue nanubx. CUMMeTpUYHbIE 1 HecUMMeTpruHbIe mHdps1. [Hudpsr
npoctoii 3amensl. udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

1.6

2.1

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>I(I/IBaTL U HUCIIPABIIATH OIJ_II/I6KI/I, BO3HHKArOIIMUC
IIpu nepeaavyc IaHHbIX. Paccrosane XsMMuHra. KOZ[HpOBaHI/Ie C IOBTOPCHUCM

outoB. Koasr XoMMuHTa
Teopernueckrue 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KogupoBaHuEe. PaBHOMEpHBIE UM HEPAaBHOMEDHBIE  KOJBI.
JlexonrpoBaHue COOOLIEHH, 3aTMCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. [locTpoeHre 0JHO3HAYHO ACKOAMPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

2.2

Teopernueckue mMOaXOAbl K OLIEHKE KoJMuecTBa WHpopMmauuu. EnuHuUIb
U3MepeHus: KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KojuuecTBa HMHGOpManuu. 3aKOH aJAUTUBHOCTH HHPopmanuu. dopmyia

Xaptnu. Uadopmarus u BepositHocTs. Dopmyia [llennona
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Cucrembl cumcinenus. Pa3BEpHyTas 3amuch 1EIBIX W JAPOOHBIX YHCENT B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOWCTBA ITO3UIIMOHHOM 3aIllMCH YHCIIA:
KOJMYECTBO UG B 3aIUCH, PU3HAK JEIMMOCTH YHCIIa HA OCHOBAHUE CHCTEMBI
CUMCIICHHUs. AJTOPUTM IepeBoja LEeIoro uyucia u3 P-uuHOM cucTeMbl

CUHCIICHUSI B JIECATHYHYIO. AJITOPUTM TIEpPEeBOJIa KOHEYHOU P-w4HON npobu B
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2.5

JECSTUUHYI0. AJITOPUTM IEpPEBOJA LENOr0 YHCiIa U3 JECITHYHOM CHCTEMBI
cuncnenus B P-nunyto. IlepeBon xoHe4HOH necsiTuyHOW ApoOH B P-nunyio.
JlBonuHasi, BOCbMEPUYHAs U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b
MEXIYy HHMMU. ApupMeTHYeCKHe OIepaluy B MO3ULMOHHBIX CHCTEMax
CUUCIICHUS

TponuHasgs ypaBHOBELIEHHAass CHUCTEMAa CUUCIECHHs. JIBOMYHO-IECATUYHAS
CUCTEMA CUMCIICHUS

KomupoBanue texcroB. Kommpoka ASCII. OnHoGaiiTHbIE KOJIUPOBKHU.
Crannapt UNICODE. Koguposka UTF-8. Omnpenenenue nHpOpMarmOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpagUyYecKuX JaHHBIX MPU 33JaHHBIX Pa3pelIeHUH W TIIyOWHE KOAWPOBAHUS
uBeta. LlBeroBeie Mogenu. KoaupoBanue 3Byka. OneHka MH(OPMaMOHHOIO
00BEMa 3BYKOBBIX J[JAaHHBIX IpHA 3aJdaHHBIX 4YaCTOTC OUCKPCTU3AlUU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3bIBaHUS. BrICKasbIBaTeiabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cy1IIeCTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl UCTUHHOCTU. Jlornyeckue BbIpaXKECHUS.
Jlornueckne ToxnecrBa. Jlornmueckue onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUH.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUH OT KOJIMYeCTBa apryMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HCTUHHOCTHU

2.9

Jlormueckue »iaeMEHTHl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. [locTpoeHue cxem Ha JIOTHYECKUX 3JIEMEHTAX I10
3aJlaHHOMY JIOTHYE€CKOMY BBIPQXKEHMIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u moxaenupoBanue. Llenmn monpenupoBaHus. AJEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY O0BEKTY WK Tiporieccy. DopManu3anus MpUKIaIHbIX 3a1a4.
[IpencraBieHne pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YAOOHOM JUIs
BOCIIpUATHS 4YeJNOBEeKOM. ['padudeckoe TMpencTaBIeHUE MaHHBIX (CXEMBI,
TabIuLbl, rpaduKm).

[IpeacraBnenue wLENbIX YHUCEN B MNaMATH KoMIbioTepa. OrpaHHMYE€HHOCTH

JMarna3oHa 4yucell IpU OTpaHMYEeHUU KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuii, apudMeTHUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momouIpl0 MOOUTOBOI omepaiuu

«uckmouaromiee UJIH»

IIpencraBieHue BELIECTBEHHBIX YHCEI B IAMATH KOMIIBIOTEpA. 3HA4YaIlas 4acThb
U TOpsAoK yMcia. Jlmama3oH 3Hau€HWH BelIECTBEHHBIX uucell. [Ipobiembr
XPAaHEHMS BEILIECTBECHHBIX YHCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsaaoB. BeinmonHeHne onepanuii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

onoOoK IIpU BBIYUCIICHUAX

I'padsl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBS3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXAy BepUIMHaMu rpada, OIpelesieHHe KOJU4ecTBa
Pa3IUYHBIX IYyTEH MEXIy BEpPLIMHAMH OPUEHTHUPOBAHHOIO ALUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CrnocoObl 00xona Jepesa.
[IpencraBnenne apuMeTHUECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U IepeBbEB MPU ONKUCAHUN 0OBEKTOB U MPOLIECCOB OKPYKAIOILET0 MUPA

2.15

2.16

JluckpeTHbIE UTPHI IBYX UTPOKOB ¢ MoJHOM uHdopmanuei. [loctpoenue nepesa
nepebopa BapUAHTOB, OINKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BBII/IFpBII_HHBIC U MIPOUTPBINIHBIC ITO3UITUN. BBII/IFpLIH_IHHC CTpaTrerun

CpenctBa  MCKYCCTBEHHOTO  MHTeNJIeKTa. VaeHTUUKanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnonb30BaHNe METO0B UCKYCCTBEHHOTIO
UHTEUIEKTa B oOywaromux  cucreMax. lcmonp3oBaHMe — METOOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoTtoTexHuke. uTepuer Bemieil. Heliponusie

CCTHU

3.1

3.2

ANTOopUTMBI ¥ IPOTPAaMMHUPOBaHHE

CDOpMaJ'II/IBaI_[I/ISI MOHATHSA aJIrOpUTMaA. MarnHa TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIUMCICHUMN

OreHka CIOXHOCTH BBIUMCIEHUH. Bpems paGoTel u 00BEM HCIONB3yeMO
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHON
cinoxxHoctu. IlepeGopubie anroputmel. IlpuMepsl pa3nUyYHBIX aNTOPUTMOB

peuicHu-d OJHOM 3ala4i, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH
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OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIIUX AITOPUTMOB
yIpaBJIEHUS UCHOJHUTENSMU U BBIYMCIUTENBHBIX aIrOpuTMOB. OmpeneneHue

UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOyeMblIid pe3yabTaT

3.4

3.5

3.6

AAropuTMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3alUCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CUMCIIEHHUs: pa30MeHHe 3aluCH YHuClla Ha OTIeNbHble LUQPBI,
HaXOXXJEHUE CYyMMBbl U TNpOU3BeNeHHUs LU(Dp, HAXOXKICHHE MaKCHUMaJIbHON
(MHHHMAITEHOW) TTUQPHIL.

[IpencraBinenue uuciaa B BUAE HaOoOpa IMPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMsS B cCTeleHb. IIOMCK MNPOCTBIX 4YHMCEd B 33aJaHHOM

Axuara3oHe ¢ IOMOLIBIO aJIllrOPUTMA «PEIICTO 9paTocq)eHa»
MHOI‘Op&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
LIEJIOUMCIICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMYeCKHe. BeTBiueHus.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. LIUKIbI 110 IEpeMEHHOM.

OO6paboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOUYHBIE (ailibl.
daiinoBsie nepemMeHHble ((ailnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
daiin.

Pazbuenue 3amaun Ha moa3anadu. [lognporpaMmer (TpoieAypsl U QYHKITHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OHOJIHMOTEKH S3BIKA IMporpaMMHUpOBaHUs

3.7

3.8

3.9

3.10

Pexypcus. PexypcuBHble npouenypsl u ¢pyHkiuu. Vcnosnabp3oBaHue cTeka A

opraHu3anu pCKypCHUBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UHcIeHHble MeTO/IbI
pelleHns YypaBHEHMiIl: MeToJl mepedopa, METOJ MOJIOBUHHOTO JEJEeHUs.
[TpubnmxE€HHOE BBIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miomanei ¢uryp c
MOMOIIBIO YHCJIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ] Tparenuil).
ITouck Mmakcumyma (MUHUMyMa) (YHKIMHM OJHOW TNEPEMEHHOW METOA0M

IIOJIOBHHHOT'O ACJICHUA

OO6paboTka  CHUMBOJBHBIX  JIaHHBIX. BcTpoeHHBIE  (QYHKIOHH  s3BIKa
MporpaMMHUpOBaHUsl i1 OOpaOOTKHM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHUMBOJBHBIX CTPOK: MOJCYET KOJIWYECTBA TMOSBICHUI CUMBOJIA B
CTpOKe, pa3OHueHHue CTPOKM Ha CJOBa MO NPOOENBHBIM CHMBOJAM, IOUCK
MOJICTPOKH BHYTPHU JTAaHHOW CTPOKH, 3aME€HA HAWJIEHHOW MOJICTPOKH Ha JIPYTYIO
cTpoKy. I'eHepaiisi Bcex CIOB B HEKOTOPOM ai(aBUTe, yIOBIECTBOPSIOLINX
3alaHHBIM orpaHuueHusiM. [IpeoOpa3oBaHue Yrclia B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel M MOCJIEOOBAaTEIbHOCTH 4YHCEI. BrIuncieHue 0606H_IéHHLIX

XapaKTCPUCTUK JJICMCHTOB MacCCHUBa WA YHCI0BOM oCICaA0BAaTCIBHOCTHU
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(cyMMBI, TIpOW3BENEHHS, CPEIHEro apu(MeTH4ecKoro, MUHHUMAJIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIECTBOPSIOLINX
3aJlaHHOMY YCJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAUYEHUS B MacCUBe.
AJroput™bl paboOThl C AJIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METOIIbI COPTHPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBomdHbIN

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpuIlbl). AJNTOpUTMBI OOpPabOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHWE JIBYMEPHOI'O YHCIOBOTO MAacCCHBAa 110 3aJlaHHBIM
MpaBWJIaM, TIOMCK DJIEMEHTA B JBYMEPHOM MAacCHBE, BBIUYMCICHHEC MAaKCHMyMa
(MHHHMYMa) U CYMMBI DJIEMEHTOB JByMEPHOTO MAaCCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accoluaTHBHBIE  MAaCCHBBI, OTOOpa)xeHHs).  XAII-TaOJHUIIBIL.

HOCTpOCHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJIOBapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOIO BBIpaKEHUS. Brruucienue
apu(pMeTUYECKOro BhIpaXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu 11l BpEMEHHOIO XpaHEHUs! TaHHbIX

Anroputmbl Ha rpadax. [locTpoeHMe MHHHMAILHOTO OCTOBHOTO JiepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(ba. KonmuectBo Pa3iINIHBIX
nyTed MeXay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKINYECKOro rpada.

Anroput™m JleHKCTpEI

JepeBbs. Peannsanus nepesa ¢ NOMOLIbIO CCBUIOYHBIX CTPYKTYp. [IBoMuHBIE
(Ounaphsbie) nepeBbsi. IlocTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIE aropuTMbl 00x0/a nepesa. Mcnonas3oBanue creka

W odepeu it 00xo/a iepena

3.16

3.17

JlnHamMHuueckoe MporpaMMHpPOBaHUE KaK METO/] PELICHHUs 3a/1a4 C COXpaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayd, pellaeMble C  I[OMOIIBIO
JMHAMUYECKOTO IMPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCHUBHBIX (DYHKIIHIHA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a1a4Y1 OIITUMH3alIUN

[Tonatue 06 O0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
PazpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IMOAXOAA.

I/IHKaHCY.HSII_II/ISI, HacJICcJ0BaHUC, HOJ'II/IMOp(bI/BM

WudopmaninoHHbIe TEXHOIOTHH

4.1

Amnamms JaHHBIX. OcHOBHBIC 3ala4i aHaJIn3a JOJaHHBIX: IPOTHO3UPOBAHUC,

KJ'IaCCI/I(I)I/IKaI_II/ISI, KJIaCTCpu3anus, aHaliu3 oTKJIoOHeHHH. IlocnemoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaTu3a TaHHBIX: COOp MEePBUYHBIX JJAHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJAETH, NpeoOpa3oBaHue
JaHHBIX, BU3yalIU3alus JaHHBIX, HHTEpIIpETanys pe3yapraToB. [IporpamMMHubie
cpeactBa u VHTepHeT-cepBUCHl Ui 00paOOTKM M IPEJICTABICHUS JaHHbIX.
Bonpimme nannpie. MammaHOE 00yUeHUE

AHanmu3 JaHHBIX C IIOMOIIBIO AJIEKTPOHHBIX Tabnaul. BeluncieHne cCyMMBbl,
cpemHero  apu(METHYEeCKOoro, HaWOONbIIero (HAMMEHBINET0) 3HAYCHUs
nuanazoHa. Beluncnenue ko3¢ ¢uIMeHTa KOppesslud JBYX pPsIOB JaHHBIX.
[TocTpoeHne cTonOUaThIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. Iloctpoenue
rpapukoB  ¢yHkumi. IlogbGop  nuHMM  TpeHna,  pelieHue  3anay
IpOrHo3upoBaHus. PemieHne 3ajady ONTUMHU3aLUU C MOMOUIbIO 3JIEKTPOHHBIX

TalJInI

I[I/ICerTI/IBaHI/IFI npun MarcMaTU4YCCKOM  MOACIIMPOBAHUHW  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMIXKXCHUA. MO,I[GJ'II/IpOBaHI/Ie OMOJOrMYECKUX
cucteM. MareMaTudecKue MOJACIN B OKOHOMUKC. BreraucauTenbHEIC
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3yJIbTAaTOB 3KCIICPUMCHTA. MeTO,I[
HaAaMMCHBIINX KBaApPaToOB. OIIGHKa YUCJIOBBIX MHApaMETPOB MOJACIHNPYCMBIX
00BEKTOB H IIpoIeCCoB. BoccranoBnenne 3aBUCHMOCTEH 110 pe3yjbTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  MOAENH. Mertonst  MomnTte-Kapiio. NmuranmmonHoe

MOZJCIINPOBAHHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I$I

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabnmuia — mpencTaBiIeHHE
cBeleHnH 00 OqHOTHIIHEIX 00bekTax. Iloie, 3amuch. Kiarou Tabauiel. Padora ¢
roToBOi 0a3o0if NaHHBIX. 3amoiHeHue 0Oa3bl NaHHBIX. [IOMCK, cOpTHpOBKa U
¢buabTpanus JaHHBIX. 3alIPOChl HAa BBIOOPKY JaHHBIX. 3alIPOCH] ¢ TapaMeTpaMH.
Brruucnsemsle nosst B 3anpocax.

MHuorota0iauunble 6a3bl JaHHBIX. TUIBI cBA3eM Mexay Tadnuuamu. BHenHuit
kimod. [lenocTHOCTs 6a3bl JaHHBIX. 3anpockl K MHOTOTAOIMYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpouneccop. CpencrtBa IOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHThl.  (CHOCKH,
ornaBieHue. IIpaBuna  IUTHPOBAaHMS ~ UCTOYHUKOB U O(GOpPMIICHHS

OonbMorpauIecKux CChIIIOK




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



JUCT KOPPEKTUPOBKH PABOYEN ITPOT'PAMMBI

[Ipeamer Kitace

- yueOHbIii 1o

KoJ-Bo yacoB

Ne ypoka
(3aHsATHSA) 11O Tema
IJIaHy

IIpuunna

ITo nnany ITo ¢gakry KOPPEKTHPOBKH
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