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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryOoaéHHBIH YPOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOCHMSI OCHOBHOM  00Opa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEro  OOIIero
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke denepaibHOl padoueit
IPOrpaMMbl BOCITUTAHHS.

[Tporpamma o uapopMaTuke 1aET IpeCTaBICHUE O LENsIX, 001l CTpaTeruu
oOyueHus1, BOCIUTAHUS U Pa3BUTHs 00yUaIOUINXCs CpeACTBAMH YUEOHOT O ITpeIMeTa
«Mudpopmatuka» Ha yriyOJIEHHOM YpOBHE, YCTAHABJIMBACT 00s3aTEIbLHOE
IIPEIMETHOE COJEPKAHKE, IPEyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3iesam
U TeMaM Kypca, ONpeleNsieT pacipeiesieHue ero no kiaccam (rogaM H3y4deHus),
JTAET TPUMEPHOE pachpenesieHue y4eOHbIX 4YacoB MO TEMAaTUYECKHM pasjesiaM
Kypca U PEKOMEHIyeMylo (IPUMEpPHYI0) MOCIEI0BATENbHOCTh HUX H3YYEHHS C
y4ETOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKUA Y4eOHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

[Iporpamma o nHpopMaTHKE ONpeaeseT KOJUYECTBEHHbIE U KaU€CTBEHHbIE
XapaKTEPUCTUKN YUYeOHOTO MaTepuasa JJisl KaXaoro rojia u3y4eHusi, B TOM YHCIIe
JUISL COIEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOW UTOroBoM arrecrauuu). [IporpamMmma no unpopmaTuke sBIseTCs
OCHOBOM Il COCTaBJICHUS AaBTOPCKUX Y4YEOHBIX MPOrpaMM U YYEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTETIEM.

Nudopmatuka B cpegHem o01ieM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAYYHOW JUCHUIUIMHBI, HW3y4Yaromei
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOKHOCTH aBTOMAaTHU3aIMU WH(POPMALIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TpPUMEHEHHs  WHOOPMATHKU, TPEXKAEC  BCETrO
UH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUANBHYIO chepy;

MEXIUCITUIUTMHAPHBIN ~ XapakTep WH(QOpMaTUKH ©  WHGOPMAIMOHHON
NEeSATEIbHOCTH.

Kypc uHbopMaTuku a5 ypOBHsS CpeaHEro 00Iero oO0pa3oBaHUs SBISECTCS
3aBEpUIAIOIIUM 3TallOM HENPEpPHIBHONW MOATOTOBKM OOydYalolmuXcsi B 00JacTu
uHOOpMATHKA W HUH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha coj/iep)KaHue Kypca MH()OPMATUKUA YPOBHSI OCHOBHOTO OOILEro oOpa3oBaHus U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS]  MH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHHe
3TOTO OIBITA.



Pesynbprarel  yrimyOnéHHOrO yYpOBHS H3yueHHsT ydeOHOro mpeamera
«UHdopmartukay OpUEHTHPOBAHH Ha TOJYyYEHHWE KOMIIETEHTHOCTEH IS
nocieaymneid MpoPecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMeTHas 00JIacTh, PACHO3HABAHHE COOTBETCTBYIOIIUX MM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOo# NpeIMETHON 00JacTH;

YMEHHE pemaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapaKkTEpHbIE JUI1 MCIOJIb30BAaHUS METOJOB M MHCTPYMEHTApHsl JTaHHOMN
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpPEeAMETHOM O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0ia€HHOro ypoBHsSI M3y4deHHsS MH(DOpPMATUKH 0OecrieunBaceTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOyYarOUIMXCcs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEINOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MHXKeHepus, HHPOpMaIMOHHAs 0e30MacHOCTh, MH(GOPMAIIMOHHbBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0O0y4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TEXHOJIOTHH, CUCTEMBI PaCHpEAEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYyaJIbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHast 1enb wu3ydyeHuss ydeOHoro mnpenmera «WHpopmaTukay Ha
yrIIyOJIE€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAIOIIErocs MHPOPMAITMOHHOTO 0011IecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBsi3u ¢ 3TUM H3yyeHUe
uHpopmatuku B 10—11 kimaccax goMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHhopMaTHKUA, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ianyarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHUBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOM LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
DKOHOMHYECKOTO, IMOIUTUYECKOTO, KYJIbTYPHOrO, HOPHUIAYECKOTO, IIPUPOIHOIO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUYEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHeHre HH(OpMAIUY;

CO37laHME YCIIOBUW NJisi pa3BUTHUSl HABBIKOB y4e€OHOH, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMHM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yueOHoro npeamera «MHpopmaThuka» BBIAEIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX D3JEMEHTOB IU(GPOBOrO OKPYKEHHMs, BKJIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMIIBIOTEPHOT'O0 MOJIETMPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  TOCBAIIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIIMOHHBIX TEXHOJOTHUW, pPEaTU30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHaIu3a
JAHHBIX, HMCMOJB30BAHUIO0 0a3 JTaHHBIX W 3JEKTPOHHBIX TAaOMUI[ AJis pPEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B mpuBenénnom nanee coaepkanuu ydeOHoro mpeamera «ubopmaTika
KYPCUBOM BBIJICJICHBI JIOTIOTHUTEIIbHBIE TEMbI, KOTOPBIC HE BXOSIT B 00513aTEIHHY IO
nporpaMMmy OOy4YeHHsI, HO MOTYT OBbITh MPEIJIOKEHBI I U3YYEHHUS OTICIbHBIM
MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOITUMCH.

YrnyOn€HHpld  ypOBEHb W3Y4YeHUS WHPOPMATUKH PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO  MpOQuUiIsi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHPOPMAIIMOHHYIO Cepbl JACATeTbHOCTU. YTIyOJEHHBIM ypOBEHb H3yYEHUs
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY OOYYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEeIUanbHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJIOTHMA ¥ WHXCHEPHBIE
CHEIUATBHOCTH, Y4YaCcTHE B MPOCKTHOM W WCCIIENOBATEILCKON NESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HANPABICHUSIMH OTpaciu HWHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U Cllaye
EauHoro rocy1apcTBEHHOTO 3K3aMeHa 1o UHPOpMaTHKe.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeerax OJHOTO Trojaa OO0ydeHHs
MOXET OBITh HM3MEHEHAa MO YCMOTPCHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO611ee YKMciIo YacoB, PEKOMEHOBAHHBIX JIJISl U3y4yeHUs HHDOpPMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 gaca
B HEJCIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeboBaHMs TEXHUKH O€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUS.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHas, MOCTOSHHAs M JOJATOBpeMEHHass namsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJuIephl BHENIHUX yCTPOKCTB. [IpsAMoil 1oCTyn K naMsTH.

OCHOBHBIE ~ TEHJICHUHMHM  pPa3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHble BIuMcaeHns. MHOronpouneccopusie cuctembl. CylepKOMIBIOTEPBI.
PacnipenenéHHble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBIIMX JaHHBIX.
MoOuibHbIE UPPOBBIE YCTPOKWCTBA U MX POJIb B KOMMYHUKaLMIX. BcTpoeHHbIE
KOMIBIOTEPbl. MUKPOKOHTpoIIepbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMmMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCcTpoWcTB. IlapamnenbHoe mnporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalliOHHBIE CHCTEMBI. Y THIIWTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JEUMHCTAULALUSA  IPOTPAMMHOIO
o0ecrniedeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUuss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHou namstu. [labnons! 1u1st onrucanus rpynin Qaityios.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOrPAMMHOI0 00eCIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCTIEUEHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00ecTieueHus U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyyu 3a HENPAaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus u UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MuTepHer. [IpoTokos
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHuACcTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3JIoM ceTu. OmnpefeneHue MaplipyTa JBUKECHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  WutepHer.  CepBucel  MHTepHeTa.
["eonndopmalmonsbie CUCTEMBI. [ €0I0KaIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMarvcTpasnei), THTEpHET-TOProBsi, OPOHHUPOBAHUE OMIIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMABHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyuyeHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpoodieMbl 3alUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATHU3WPOBAHHBIX MHPOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrieueHre nHGOPMAIMOHHON O€30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUACHIMATBHOW MH(POpPMAIUH, XpaHsIIeHCcs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpemoHocHOE mporpaMMHOe 00ecreYeHHE U CIIOCOOBI
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxkenepa. Anroputm
mdposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHopmManmoHHble MpOIEcChl B MPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M AMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JTUCKpeTh3auu uHpopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepelnayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycinosue @ano. IlocTpoeHne OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI M3MEepeHHs KonyecTBa UHPpopManuu. An(aBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMbI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBOoJa KOHEUHOM P-udHON npoOu B AECATHUYHYIO.
AJNTOpUTM IEpeBOAA LEJIOI0 YNCIA U3 IECITUYHON CUCTEMBI CUMCIICHMS B P-MuHYyt0.
[lepeBon kKOHEUHOM AecATHUHON ApoOu B P-munyro. /[BomuHas, BOCbMepHUHas U
HIECTHAIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXAY HUMH. ApudmeTnyeckue



Onepalry B MO3MIMOHHBIX CUCTEMAax CYMCICHHS. TpowdHas ypaBHOBELICHHAs
CUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKH.
Craupapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaUIeCKUX TaHHBIX MMPHU 3aIaHHBIX pa3pelIeHUH U TITyOMHE KOJAUPOBAHUS IIBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIPYU 33IaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PATHOCTH KOJAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHblE (OPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauUIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanyy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BBIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUH.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBa apryMeHTOB. [10HbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlornueckue »35€eMEHTHI B cocTaBe KomImbiorepa. Tpurrep. Cymmatop.
MHuoropaspsaneiii cymmarop. [locTtpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiienrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OTrpaHUYE€HHOCTH
JVana3oHa 4YuCel NpH OrpaHWYEHWH KOJIM4YecTBa paspAnoB. llepenonHeHue
paspsiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepamuu. Jlorndeckuii, apupMeTUUECKHH W
nukinyeckuit  capuru.  [lludpoBanue ¢ momompr0 MOOWTOBOM  omepanuu
«uckimoyaroniee NMJIN .

[IpencraBiieHrE BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaIlas
4acTh U MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BbinosiHEHME omnepanui C BENIECTBCHHBIMU YHMCJIAMH, HAKOILJICHHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TPEOyeMbIl pe3yJIbTaT.

Otanbl penieHUs 3aJad Ha KoMIbloTepe. MHCTpyMeHTanpHBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmuil. Otianounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJIOYKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4uecKkue. BerBnenus. ClnoxHbie
ycnoBus. Lluknel ¢ ycimoBueM. Lluknsl 1o nepeMeHHO. B3aumo3aMeHseMOCTb
pa3MyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBieHHE LHMKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA [TUKJIA.

JloxymeHTHpOoBanue nporpamm. Mcrnons3oBanne kommeHTapues. [loaroroska
OMMCAHUS MPOrPAMMbl U UHCTPYKLIMH JIJIS1 IOJIb30BATEIS.

Anroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OuMeHue 3amucu 4ucia Ha OTAENbHbIEe IUQPBHI,
HaxXOXXJEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMaIbHON
(MUHUMAaTBHOW ) UG PHI.

HaxoxaeHue Bcex NMpOCTBIX YUCEN B 3aJlaHHOM Juanasone. [IpeacrasieHue
qrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM ObICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenu). UreHue u3 ¢aina. 3anuck B (aiti.

PaszOuenue 3agaun Ha noazanauu. [loamporpaMmel (pouenypbl U GyHKIUH).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransl). PekypcuBHBIE Mpolemypsl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHJapTHOW OHOJMOTEKH S3bIKAa [POTrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MeToibl. TouHOE U MPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbie
METO/bl pEUICHUs] YpaBHEHUN: MeToJ mNepedopa, METOJl MOJOBUHHOIO JIENEHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. BhruucieHue miomaaeit uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPAMOYTOJIbHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMA OJHOM TEPEMEHHON METOA0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIIMM  sA3BIKA
IPOTPAMMHUPOBAHUS 1T 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSBJICHUM CHMBOJA B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TOUCK TOJICTPOKH BHYTpU
JTAHHOW CTPOKH, 3aME€HA HalICHHOM OJACTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aiipaBuTE, YAOBIECTBOPSIOMNX 3aJaHHBIM OTPAHUYCHHSM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCcCHBa WM YMCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEeIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJLHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIMX 33laHHOMY YCIOBHIO).
JIMHENHBIN NOKUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CoptupoBka oHOMEpHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKU (METO
Mmy3bIpbka, METOJl BbIOOpa, COpPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIHSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TIOMCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIByMepHble MaccuBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aM0JHEHHE ABYMEPHOIO YHCIOBOTO MAacCHBA MO 33JJaHHbIM ITPaBUJIaM,
MOUCK 3JIEMEHTA B JBYMEPHOM MACCHBE, BBIYMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PenaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
NHCTpyMEHTBI PEleH3UpPOBAaHUS B TEKCTOBBIX mporieccopax. OOauyHbie CEPBUCHL.
JenoBas nepernucka. Pedepart. [IpaBuna muTupoBaHusi HCTOYHUKOB U 0(OPMIICHUS
oubmmorpaduueckux ccouiok. OdopmieHue CIucKa JuTepaTypbl. 3HAKOMCTBO C
KOMIIBFOTEPHOM BEPCTKOW TEKCTAa. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Crnennanu3npoBaHHbBIEC CPEICTBA PEIAKTUPOBAHUS MATEMAaTUYECKUX TEKCTOB.

AHann3 ngaHHbIX. OCHOBHBIE 33Ja4M aHajIW3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
peleHusl 3a7a4d aHajau3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYUCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIEeNH, MpeoOpa3oBaHKe JaHHBIX,
BU3yalIM3alsl JIaHHBIX, UHTEpIpETalusl pe3yibraToB. [Iporpammubie cpeacta u
WHTEPHET-CEPBUCHI 11 00paOOTKM M TIPEICTABICHUS aHHBIX. bombie naHHbIE.
MamunHoe o0yuenne. HTeeKTyanbHbli aHaIU3 TaHHbBIX.



AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHEro apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUara30Ha.
Brruncnenne koad¢uimeHTa KOppeasiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbIX jguarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4 MPOTHO3UPOBAHUSI.

YuclieHHOE pEeIIeHWEe YpaBHEHUH C TOMOIIBIO M[MOJ00pa mapameTpa.
OnTuMu3anys Kak MOKWCK HAWIYyYILEero peuieHusl B 3alaHHbIX yciaoBusX. LlemeBas
byHKLUS, orpaHrueHus. JIokanbHbIe U M100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue MNOAXOAbl K OLEHKE KOJM4ecTBa HWHGOpMaUU. 3aKOH
annuTuBHOCTH MH(popmanuu. @opmyna Xaptiau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroput™m LZW. AnTrOopuTMBI CKaTHUS TaHHBIX C IOTEPSMU. Y MEHBILICHHUE TITyOUHBI
koaupoBanHus 11BeTa. OCHOBHBIC HUjen anroputMoB cxkatus JPEG, MP3.

CkopocTe Tmepefaud JaHHBIX. 3aBHUCHMOCTh BPEMEHM Iepeladud  OT
UH(OPMAITMOHHOTO O00BhEMA JAHHBIX U XapPaKTEPUCTUK KaHaia CBs3W. IpuunHbI
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
oOHapy’>XMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ moBropenuem 0utoB. Koabl XsMMmuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CUCTEMHbIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopenn u monenupoBanue. Llens MoaennpoBanus. COOTBETCTBHE MOJAENH
MOJICIIUPYEMOMY OOBEKTY WJIM MPOLECCY, 1eau MojaenupoBaHus. dopmanusaius
NPUKIIAJAHBIX 33]1a4.

[IpencraBienne pe3ynbTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHIpUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHre JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

['padbr. OcHoBHBIe noHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMONIbIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUI, CIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3aj]a4y, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHUE
ONTUMAJBHOTO MyTH MEXIy BeplIMHAMU Tpada, ompeaeneHue KOIMYecTBa
Pa3IMYHBIX yTeW MEXy BEPIIMHAMUA OPUEHTHUPOBAHHOIO allMKJIMYECKOro rpada).

HepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xolia Jiepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. [[uckpeTHbie Urpbl
JIBYX UTPOKOB C MoJHOW nHpopManueid. [loctpoenne nepesa nepedbopa BapuaHTOB,



OINKCAaHUE CTPATETUu UTPhl B TAOIMYHON (opMe. BBIMTPHIIIHBIE U IPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEPEBOAA W
pacrno3HaBaHMsl YCTHOM peun. KorHuTuBHBIE cepBUCH. MeHTUUKaLKsI U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHne MeETOIOB
UCKYCCTBEHHOTO MHTEJUIEKTa B OOydYarommx cucreMax. Vcmoiap3oBaHHEe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHet Bemeil. [lepcnexkTruBbl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEIUIEKTyaIbHBIX CUCTEM. HEelpOHHBIE CeTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

dopmann3anys NOHATUA aroputMa. Mammuna TeroprHra Kak yHuBepcaabHas
Mozenb Beruucinenuu. Tesuc Yépua—TpropuHra.

OrneHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl 1 00bEM HCIONB3yEeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. [lepebopHbie anropuTMel. [IpuMepbl pa3nuyHbIX aJIrOPUTMOB PEILICHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck MpOCTBIX YHMCEN B 3aJaHHOM JUAaNa3oHE C MOMOUIBIO aJropuTMa
«pemuieto DparocheHar.

MHoropa3psaHbI€ 1eJible Yucia, 3a/1a4d JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMAaTHBHBIE MAacCCUBBI, OTOOpaKE€HUA). X3II-TAOJHIIBI.
[TocTpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpaKeHUs. Brluucienue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BpEMEHHOIO XPAHEHHUSI TaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpPHEHTHpOoBaHHOTrO rpacda. KoimdyecTBO pazauMyuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKINYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanusanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHble anroputmbl o0xona nepeBa. Vcnonb3oBaHue cTeka U
ouepenu s 00xoa iepeBa.

JlnHamMu4eckoe NpPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPaHEHUEM IMPOMEXKYTOUYHBIX PE3YyJbTaTOB. 3aJadd, PEIIAEMbIE C ITOMOIIBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIMIA,
IOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4M ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpoBaHU. OOBEKTHI U
kjaccel. CBoMCTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAJIU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynanus, HacieJ0BaHue, TOJTUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTeppdeiica
noJb30Bares. Mcrnonp30BaHie TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHtepdeiica.
O0630p  s3pIKOB  TporpammupoBanus.  [lomsTme 0  mapagurmax
IPOTrpaMMHUPOBAHMUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEIUPOBAHU.

JuckpeTusanusi Tpyd MaTEeMAaTHYECKOM MOJEIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MoaenupoBanue ABmxeHUs. MoenupoBaHie OMOJOTHYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENBHBIE 3KCIEPUMEHTHI C
MOJCIISMH.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHbBIIUX KBaJApPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

Bepoarnoctabie  mozenu.  Metoast Monte-Kapio.  MimurtanmonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (peysiiiMOHHBIE) O0a3bl JaHHBIX. Tabnauia — TMpeJCcTaBICHUE
cBegeHuii 00 ogHOTMHHBEIX oObekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaboTa ¢
roToBOoil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa W
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. TUIIBI CBSA3EHN MeX Iy Tabnuamu. BuenHuit
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NuTeprer-nnipuiioxkenus. [loHaTre 0 cepBEpHON U KIMEHTCKOM YaCTAX CaWTA.
TexHONmorusi «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BeO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHni ¢ WCIONB30BAHUEM PA3TMYHBIX ITU(POBBIX YCTPONCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — ILIBETA.
ObecuBeunBaHne I1BETHBIX u300paxeHuil. Perymsb. Pabota ¢ oOmactamu.
OUIbTPBI.



MHorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
puCcyHKOB. Vcnosib30BaHrEe KOHTYpPOB. BeKTOpHU3aLus pacTpOBBIX U300paKEHUN.

[IpuHIUIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MonaenupoBaHMe HCTOYHMKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoaoruu (3D-npunTepsl). [loHATHE O BUPTYanbHOM peanbHOCTH U
JOTIOJTHEHHOM PEasbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOeXKACHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUMCKOTO
OOIIECTBA, PACHIUPEHHUE KUZHEHHOIO OIbITA M OMbITA JCSITEIILHOCTU B IpOIlecce
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pesynbraTte wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuaromierocs OyayT cpOpMHUpPOBaHBI CIEIYIOIINE JIMYHOCTHBIC
pEe3yJIbTATHI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBAKEHHE 3aKOHA
U TMPaBOMOPSAJIKA, COOITIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa ¥ HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUIECOJIOTUUA JKCTPEMH3MA, HAIMOHAJIU3Ma,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI UHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE peEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BHUABl MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHMII  0e30mMacHOl  HKCIUTyaTalldd  CPEeACTB  HMH(MOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

uHTEepeC K cdepaM TPOPECCHOHATBHON ACSITEIBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun u
peanu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
NPOTSHKCHUH BCEU KHU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPoOJeM W IMyTed HuX
permeHus, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(POpPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MOHUMAHUS POJIH HH(OPMAITMOHHBIX PECYPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB W HMH(DOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW IeATEeITbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO AeATEIPHOCTh HHIUBUAYAIBHO U B TPYIIIIC.

B mporiecce moCTKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOSHUS ITPOTPAMMBI TT0
nH(pOpMaTHKE y OOYYaIOIINXCS COBEPIICHCTBYETCS IMOIMOHATBHBIM UHTEIUICKT,
Mpeanoararmmii copMUPOBAaHHOCTD:

caMOpeTYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE NPHHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTH aIanTUPOBATBCI K
HMOILIMOHAIBHBIM H3MCHEHHSIM U MTPOSBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHE K JIOCTIKECHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh, MCXOJIS U3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 MPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHGOPMATUKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoOBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaAIbHbIE Y4YeOHBbIE JCUCTBUS, PETYJISATUBHBIE YHUBEpCAIbHBIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE y4eOHbIE 1eiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOATENLHO  (QOpMYyJNIHMpOBaTH W aKTyaJlM3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAaHMS [ CPaBHEHWS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LENH JIEATEIIbHOCTH, 33JaBaTh MapaMETPbl U KPHUTEPHUH HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh MJIAH PEICHUS TPOOJEeMbl ¢ Y4ETOM aHajlu3a HWMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIbHOCTH;

KOOPAMHUPOBATH U BHITIOJHATH PaOOTY B YCIIOBUSX PEAIbHOTO, BUPTYAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh HABBIKAMHU YYEOHO-MCCIIEI0BATEILCKON M TPOCKTHOM JIESITEIHLHOCTH,
HaBBIKAMHM  pa3peuieHus npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PElICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

OCYILECTBJISITh PA3JIMYHBIE BUJABI JIESITEIIBHOCTH MO TMOJYYEHHUIO HOBOIO
3HaHUS, €ro MHTEPNPETANU, MPeoOpa30oBaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JaHUU YUYEOHBIX U COLMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUT MBINIJICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOpPMYJIUpOBaTh COOCTBEHHBIE 3aJaylM B 00pa30BaTEIbHOM
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSX;



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHMs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISAITh LEJICHAINIPABICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO U NPAKTHUUECKYIO0 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl M PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 331a4H, IOy CKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTb TEKCThl B pa3dMuHbIX (opmarax ¢ y4y€TOM Ha3HAUYEHUS
uHpopMaMu U 1EJEeBOM  ayJIUTOpUH, BbHIOMpas ONTUMAIbHYIO (GopMy
MIPE/ICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpeACTBA  MH(GOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIWH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

pacmo3HaBaTh HEBepOaNbHBIE CpeAcTBa OOIIEHWs, TMMOHWMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3InM9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyaluu,



Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOK TOYKY 3pPE€HHUS C HCHOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

IPUHUMATh 1€MW COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAXJOT0 YYaCTHUKA KOMaHbl B OOIIIHIA
pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYALMSIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISM;

BJIAaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI peIEKCUH JJIsi OLEHKU CUTyalluu, BBIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, MOHMUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3ydenus kypca uMH(MOpMATHKU YIIIyOJIE€HHOrO ypoBHS 6 10
Kaacce 00yJarolmuMucs Oy 1yT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
IPOIIECCOB B TPHUPOJIE, TEXHUKE H OOIIECTBE, MOHITUAMH «HUH(POPMAIUI,
«UH()OPMAITMOHHBIN TPOIIECC), KCUCTEMA», KKOMIOHEHTHI CHCTEMBID», «CHCTEMHBIH
b dexTy, «mHDOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIAJCHUE METOJaMH Toucka uHpopmamuu B cetu HHTepHET, ymeHwue
KPUTHUYECKU OIIEHUBATh MH(POpMAIIHIO, TOYyYEeHHYIO U3 ceTu HTepHeT;

yMEHHE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHHS W  HANpAaBIICHUS HWCIIONB30BAHUSA, yMCEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 337Uyl aHaJW3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHamu3 OTKJIOHEHUH), MOHUMATh
MOCIIEI0BATEIHLHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YyAIH3aIlHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIIUIOB YCTpoWcTBa W  (YyHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHs YUeOHBIX 3a7a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HAJIMYHE TPEICTABIICHUH O KOMITBIOTEPHBIX CETSAX M UX PO B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3alUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3pabOTKH U (PYHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHPOPMAITMOHHON 0€30MTaCHOCTH, UCIIOJIb30BAHNE METOIOB
U CPEICTB MPOTUBOJCUCTBUS ITUM Yrpo3aM, COOJIOJICHHE Mep O€e30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JIaHHBIX,
coOmoieHne TpeOOBaHWN TEXHMKH OC30MaCHOCTH M THUTHUEHBI MpU paboTe C
KOMIIBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH IU(POBOTO OKPYXKCHHS, TOHUMAHHE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMITBIOTEPHBIX TPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHPOpMAIlMK, YMEHHE ONpeNeniaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpauyueckux W 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aIuH,
yMEHHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyn JaHHBIX, OIICHHBATH N3MCHCHUE
BpEMEHU TMepefayr TpH HW3MEHCHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEepUCTUK KaHaja CBSI3H;

yMEHHUE HCIOIb30BaTh MPU PEIICHUH 3a/lad CBOWCTBA MO3UIIMOHHON 3aIucu
YHUCeJ, AITOPUTMA IMTOCTPOCHHUSI 3aIMCH YKCTIa B TIO3UITMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W IOCTPOCHHUS YHCIIA MO CTPOKE, COJEpKaIlel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUECKHUE OTEepaIlii B TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

yMEHHUE BBITIOJIHATH MPEoOpa30BaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aiNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
UCTUHHOCTH, HCCJENA0BAaTh O0JACTh MCTUHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEeHHBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS M CUCTEMbI YPaBHEHUIA;

MOHMMaHuE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaruu (3arMch Yrcesl B MO3WIIMOHHOW CHCTEME CUWCIICHUS, HAaXOXICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIMaIia3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHUCeJl, aHAJIN3 CUMBOJILHBIX CTPOK M APYTHX), aJITOPUTMOB TIOMCKA U COPTUPOBKH,
yMEHUE OMNpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MacCHBa, COPTHPOBKA MacCHBa, TIEpeOOpHBIC
QITOPUTMBI, IBOWYHBIA TTOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJISl PEIICHUSI OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHusMd O O0a30BBIX THIAX JaHHBIX H
CTpYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIISCTBIIATh aHaJIN3 MPEIJIOKEHHOW MPOrpaMMBbI:
OTIPEIEISITh PE3YNBTATHl PA0OTHI MPOTPAMMEI MPU 33JaHHBIX UCXOJIHBIX JTAHHBIX,
OTIPEIENTh, TPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXKHO MOJIyYEHHE YKa3aHHBIX
pE3yIbTaTOB, BBIABIATH JAHHBIC, KOTOPhIE MOTYT MPHUBECTH K OMMUOKE B padoTe
porpaMMel, GOPMYITHPOBATH MPETOKEHHUS TI0 YIIYUIICHUIO TPOrPaMMHOTO KOJIa;



YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEPUAIIbl C UCIOJIB30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHUE UCTIOIb30BaTh AEKTPOHHbBIE TAOIUIIBI ISl aHATIU3a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HauOOJIBIIIET0O W HAWMEHBINIETO 3HAYCHHM, peIIeHue YpPaBHCHHUH, BBIOOD
ONTUMAJIBLHOTO  pelieHus, noAdOp JMHUM  TPEHJa, pelIeHue  3a1ay
MPOTHO3UPOBAHUS).

B mnponecce uzyuenus kypca MHGOpPMATUKU YriyOJI€HHOTO ypoBHS 6 11
Kacce o0y4aronuMucs Oy IyT TOCTUTHYTHI CIASAYIOIINE TPEAMETHBIC PE3yJIbTAThI:

YMEHHE CTPOUTh HEPABHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATh OMIMOKU MIPH Tepeaade
JAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE CHUMBOJIOB, MOSICHSITH TMPUHIIUIIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAM30M rpados
(371241 TOCTPOEHUSI ONITUMAJIBHOTO TTyTH MEXKy BepIIHamMu rpada, ornpeaeieHus
KOJIMYECTBA PA3JIMYHBIX IMyTE€d MEXIy BEpIIMHAMU OPHUEHTUPOBAHHOIO
alMKJIMYECKOTO rpada), yMeHHE UCTI0JIb30BATh JEPEBbS MTPU aHAIU3E U TIOCTPOCHUU
KOJIOB U JIJISI IPEACTaBICHUS apu(METUUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIITHYIO CTPATETHIO UTPHI;

yMEHUEe pa3pabaThiBaTh W pEaTUu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MPOTpaMMax JaHHBIC Pa3IUYHBIX THUIIOB C
y4ETOM OrpaHUYCHUN Ha JWara3oH UX BO3MOXKHBIX 3HAYEHUW, MPUMEHATH MpHU
pEelIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBAPU, CTEKU, OUEPEU, EPEBDS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOMPOTPAMMBI [ 00paOOTKH YHCIIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TpU pa3paboOTKe MporpamMm OHOIUOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpe/bl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYPE, CPEeICTBAX
cCo37aHusl M pabOThl C HUMH, YMEHHUE HCIIOJIH30BaTh TAOIWYHBIC (PEISIIIHOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAHHBIX, BHITIOJHATH COPTUPOBKY H
MOWCK 3amucedd B 0a3e JaHHBIX, HAIMOJHATH pa3paboTaHHyr0 0a3y MaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUIECKHE MOJISIN ISl aHAIIN3a
00BEKTOB U MPOIIECCOB: POPMYITHPOBATH IIEJIh MOACIUPOBAHUS, BBITOTHATH AaHAIIN3
pe3yJabTaTOB, IMOJYYCHHBIX B XOJE MOJCIUPOBAHUS, OIICHUBATH COOTBETCTBHE
MOJICTTH MOJICJIMPYEeMOMY OOBEKTY WM TIPOIECCY, MPEACTABIATh PE3yJIbTaThI
MOJICTTUPOBAHUS B HATJISITHOM BUJIC,

YMEHHE OpraHW30BBIBaTh JIMYHOE HH(DOPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHHA, TOHUMAaHHE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IHPPOBBHIX
00pa30BaTEIbHBIX CEPBHUCOB,;

NOHMMaHHE OCHOBHBIX MPHHIUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WMHTEIUIEKTa B Pa3IMUYHBIX OOJIACTSX,
HAJIMYME TPEICTABICHUH O Kpyre peliaeMbIX 3a]ad MAallHHHOTO OOYYCHHUs
(pacnio3HaBaHUs, KJIACCU(PHUKAIIMU U MPOTHO3UPOBAHMS) HAUYHE TIPEICTABICHUIN
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHA B Pa3IAYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznea 1. liIndpoBasi rpaMOTHOCTD
11 Kommnsrorep - yHuBEpCanbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHmne 1
13 KommnbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Uroro no pazneny 24
Paznen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLnu B
2.1 per opvan 19 5
KOMITbIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 2
2.3 KomnbrotepHas apudmernka 7 1
Wroro mo pazneny 40
Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 3.5
3.2 BcnomorarenbHble anropuTMBl
3.3 YucieHHbIE METOIBI
3.4 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1

JAHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro mo pazaeny 44
Pasnen 4. UndopmannoHHbIe TEXHOJIOTUHN
4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 JaHHBIX 3
Hroro mo pazaeny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 29.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
11 WNndopmanus n napopmarioHHbe 10 25
IIPOIIECCHI
1.2 MopenupoBaHue 8 3
Wroro mo pazneny 18
Paznen 2. AaroputMbl 4 NIpOrpaMMHpPOBAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
POrpaMMHPOBAHHUS
Wroro mo pazneny 50
Pasnen 3. UndpopMannoHHbIe TEXHOJIOTHH
31 Kommnsrorepro-maremaTudeckoe 8 2
MOJIEITUPOBAHHE
3.2 basrer gaHHBIX 10 4
3.3 Be6-caiiTe 14 4
3.4 KomnbsrotepHas rpadpuka 8 3.5
3.5 3D-MoenupoBanue 8 3
Hroro no pazneny 48




PesepBHOe Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

37.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnunuyectBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
wn Tema ypoka Beero Kontpoabnubie IIpakTuyeckue fll3y‘leﬂl/lﬂ :)Iﬁ:)l;l;()BaTenbnme
padoThI padoThbI pecypenI
TpeboBaHMs TEXHUKH OE€30MIACHOCTH U
1 TUTUEHBI IPH paboTe ¢ KOMIIBIOTEPaMU U 1
JPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXKECHUS
[TpuHIMTIBL PaOOTHI KOMITBIOTEPOB U
2 1 TECT
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMOIIIBIO IITHH. 1
KoHTposutepsl BHEIIHUX yCTPOMCTB
4 ABTOMaTHYECKOE BBINIOJIHEHHE 1
IIPOrpaMMBbI ITPOLIECCOPOM
OrniepaTuBHas, MOCTOSIHHAS U
5 JOJrOBpeMEHHast MaMATh. KoHTposiepbl 1
BHEIIHUX yCTpOMCTB. IIpsamoii noctym k
namsATu
6 CoBpeMeHHbIE KOMITbIOTEPHBIE 1
TEXHOJIOTHUHI
[Iporpammuoe obecrnieueHue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1 TECT
MOOUJIBHBIX YCTPONCTB
CucrtemMHOe IporpaMMHOe obecrieueHue.
8 1 TECT

OHCpaI_II/IOHHBIC CHUCTCMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

o [TapanmnensHOE MPOrpaMMHUPOBAHKE

10 WHcTannsanus u IenHCTAIIISIUS
MPOrPaMMHOTO O0eCTICUeHUs
®daiisioBble cucTeMbl. [IpuHIUIBI

1 pa3MerieHust U UMeHOBaHUs (ailyioB B
nonroBpeMeHHoON namsTH. [laGaoub! s
onucaHus rpym (ailio
3akoHomaTenbcTBO Poccuiickoit

12 ®denepanun B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMIIBI TOCTPOCHUS U arapaTHbIC

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTepHET
Paznenenue IP-ceTn Ha mojceTu ¢

15 s TECT
MIOMOIIBIO0 MacoOK HoJiceTei

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nesrensHocTu B cetu IHTEpHET.

17 CepBucsl UnTepHera. ['ocyjapcTBeHHbIE
DJIEKTPOHHBIE CEPBUCHI U YCITyTH

18 HNudopmannonHas 6€30macHOCTb

19 BpenonocHsie mporpaMMHOE
obecrnieueHre U MeTo bl OOPHOBI C HUM

20 [IpakTuyeckas pabora Mo Teme

" AHTUBHPYCHBIE TPOTrPAMMBI"




21

Opranu3anus TM4YHOTO apXuBa
uH(popManuu. PezepBHoe KonmupoBaHue.
[TaponbHas 3amuTa apxuBa

22

23

[IudpoBanue JaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"[llndpoBanue 1aHHBIX"

25

26

Wndopmanus, 1anHbie 1 3HAHUS.
WupopmanmoHHbIe TPOLECCH B TPHPO/IE,
TEXHHKE U 00IIeCTBE

HenpepeiBHBIE 1 IUCKPETHBIE BETUYHUHBI
u cur"aisl. HeobxoaumocTsb
JTUCKpETU3aIK HHPOPMAIIUH,
IIPEHA3HAYEHHOU I XpaHEHHs],
nepenauu u o0paboTKU B IIU(PPOBIX
cucTemax

27

JIBonuHoe kogupoBaHue. PaBHoMepHBIe
Y HEPAaBHOMEPHBIE KOJIBL.
JexoaupoBaHue COOOIIECHHIH,
3allUCaHHBIX C TIOMOIIBIO
HEPAaBHOMEPHBIX KOJIOB

28

29

VYcenosue @ano. Iloctpoenue
OJTHO3HAYHO JICKOJAUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad An. A. Mapkosa
Enunuts u3smMepeHust KoJauyecTBa
uHpopMannu. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIM4YeCTBa UH(OpMAIIH

TECT




30

CucreMbl CUACIIEHUS

IlepeBo uncesn U3 OHOM CUCTEMBI

31 CUHCIICHUS B IPYTYIO
JIBonuHasi, BOCbMEpUYHAs U

32 IIECTHAAATepUYHAS CHCTEMBI
CUMCIICHUS, CBSI3b MEXK1y HUMH
JIBon4Hasi, BOCbMEpUYHAS U

33 IIECTHAAIATEpUYHAS CHCTEMBI
CUMCIICHUS, CBSI3b MEXK/y HUMH
JlBon4Has1, BOCbMEpUYHAS U

34 HIECTHAIATePUYHAS CUCTEMBI
CUHCIICHUS, CBA3b MEX/y HUMHU

35 ApudmeTnieckre onepaiuu B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

36 TpouuHas ypaBHOBEIICHHAs CHUCTEMA
CUHCIIEHUS

37 JIBOWYHO-IeCSITUYHAS CUCTEMA
CUHCIICHUS

38 KoaupoBanue TekcToB TECT

39 PacTpoBoe konupoBaHHe N300paKEHUMA
[TpakTryeckas pabora o Teme

40 "Jluckperusanus rpapuueckoit
uHpopmanun"
[[BeToBBIE MOsIENH. BexkTopHOE

41 KoaupoBanue. @opmarsl (aisios.

Tpéxmepnas rpaduka. @pakraabHas
rpaduxa




42

43

Konuposanue 3Byka. Onenka
UH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 3a/IaHHBIX YacTOTE
JVICKPETU3AINH U Pa3psIHOCTH
KOJIUPOBaHUS

[IpakTuyeckas pabora o Teme
" [luckpeTusanus 3ByKOBOM
uHpopmanun"

TECT

44

45

OcHOBBI aJIredphl JOTUKU

Jlornueckue oneparuu. TaOaubl
HCTUHHOCTH

46

Jlornueckue BolpaxeHnus. Jloruueckue
TOKJeCTBa. [[0Kka3aTenbCTBO JTOrMYECKUX
TOKJECTB C TIOMOIIbIO TaOIUI]
VUCTUHHOCTHU

47

[IpakTuyeckas pabora o Teme
«ITocTpoenue u aHanu3 TadIHIL
UCTUHHOCTHU B TaOJIMYHOM IIPOLIECCOPEN

48

49

Jlormueckme OoIrcpanru 1 onepanri HazqQ
MHOXECTBaMU
Jlormueckue OIlepalru U onepan HaJQ
MHOXKXCCTBaMU

50

3aKoHbI anreOpbl JOTHKH.
OKBHUBaJICHTHbIE TPE0OPa30BaHUS
JIOTMYECKUX BBIPAsKEHHH

51

Jlornueckne YpPaBHCHUA U CUCTEMBI
ypaBHEHUU




52

Jlornveckue GpyHKIHMHA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GbyHKIUI OT KOJIMYEeCTBa apryMEHTOB.
[TonHbIe cuCTEMBI TOTHYECKUX (QYHKIUN

53

Kanonnueckue hopMbl TOrHYECKUX
BbIpaxkeHUil. COoBEpILIEHHbIE
JU3BbIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, AJITOPUTMBI UX
HOCTPOCHMS 10 TabJIMIle UCTUHHOCTH

54

Jlorndeckue 3JIEMEHTBI B COCTaBE
KOMIThIOTEpa

55

56

Tpurrep. Cymmarop. MHoropa3psiaHbIi
CyMMarop

[TocTpoeHue cxeM Ha JIOTUYECKUX
3JIeMEHTaX. 3aluch JOTUIECKOTO
BBIPKEHMS 110 JIOTUYECKON CXeMe

57

MI/IKPOCXGMI)I U TEXHOJIOI'Us UX
IMPOU3BOACTBA

58

HpCJICTaBJ'IeHI/Ie IEJIbIX YHUCEII B IIaMATH
KOMIIBIOTEPA. OFpaHI/I‘IeHHOCTI)
JIana3oHa YMCell MPYU OrPaHUYEHUN
KoJudecTBa paspsaos. [lepenonnenue
pa3psiIAHON CETKU

59

be33HakoBbIe M 3HAKOBBIE JAHHBIE.
3HaKoBbIN OUT. [[BOMUHBIIH
JIOTTOJTHUTEIbHBIA KOJI OTPULIATEIIBHBIX
qucen




[ToOuTOBBIC TOTUYECKHE OTIEPALIUH.

60 Jlornueckwii, apudmeTrnaeckuit u
[UKJINYECKUH CABUTH

61 HIudpoBaHue ¢ TOMOLILIO TOOUTOBOM
onepauuu «uckmoyvaromee MJIN»

62 [IpencraBnenne u XpaHeHHE B TaMATH
KOMITBIOTEpA BEIIECTBEHHBIX YHCET
Brimonnenue onepanuii ¢

63 BEILICCTBEHHBIMH YHCIIAMH, HAKOIICHHE
OUIMOOK NP BBIYUCIICHUSAX
[IpakTuyeckas pabora o Teme

64 «M3ydyeHne nopa3psaHOro MaulmHHOTO
IPE/ICTaBICHNUS 1IEJBIX M BEIIECTBEHHBIX
YHCeI»

65 AHalm3 anropuTMoB
Oransl pelieHus 3a/1a4 Ha KOMITBIOTEpE.

66 HHCTpyMEHTAIBHBIE CPEACTBA:
TPAHCIATOP, OTJIAAYUK, TPOYUIPOBIIUK
Cpena nmporpammupoBanus. Kommusius

67 Y MHTEPIIPETALUs IPOrPaMM.
BupTtyanbHble MallIuHBI.
WuTerpupoBaHHas cpena pa3paboTKu

68 MeToap! OTJIaZIKU TIPOTPaMM

69 Turbl nepeMeHHbIX B S3bIKE
IPOTPaMMHUPOBAHUS

70 O0paboTka 1ebIX Yncen

71 O0paboTka BeIECTBEHHBIX YNCE

72 CrnyyaiiHble U IICeBIOCTyYalHbIEC YHCIIA




73 BerBnenus. CnoxHele yclioBus 1
74 [{ukbl ¢ ycmoBueM
ukJibl MO NEPEMEHHOM.
75 B3anmMo3ameHseMOCTh pa3IMuHbIX BUJIOB
LIUKJIOB
76 O0paboTka HaTypaTbHBIX YUCEIl C 1
UCTIOJIb30BAaHUEM LIUKJIOB
HaxoxxaeHue Bcex IpoCThIX YHCel B
77 3aJaHHOM Juanas3one [IpakTuueckas 0
pabota o Teme «PemieHue 3aaa4u =
METOJIOM Iiepedopar»
78 WNHBapuaHT UK
79 JlokyMeHTupOBaHKE IPOrpaMm
80 O06paboTKa TaHHBIX, XPAHSIINXCS B
daitmax
81 PaszOunenne 3a1aun Ha moa3amgadyu
Hcnonp3oBanue CTaHIApTHON
82 OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS.
[Toaxmnrouenne 6MOIMOTEK MOANIPOTPAMM
CTOPOHHUX IPOU3BOJUTENEH
83 [ToanporpaMMmel (poueaypsl U
GyHKIHN)
84 [Monmporpammsl (porietypsl U
bYHKITIH)
85 [TpakTrueckas paboTa 1o Teme 1
"PazpaboTka mogmporpamm"
86 Pekypcusi. PexypcuBHbIe 00BEKTHI

(ppakransl). PekypcuBHbIE polieTyphl U




¢ynkuuu. Mcnonp3oBaHue creka s
OpraHHU3alUH PEKYPCUBHBIX BHI30BOB

[IpakTuyeckas pabora o Teme

87 "PexkypcuBHBIE IOAIIPOTPAMMBI"

88 Moy ibHBIN TPUHIUI TOCTPOEHUS
IporpamMm

89 UYucnaeHHbIE METOABI

90 [TpakTuyeckas pabora no Teme
«HucneHHoe penieHue ypaBHEHUN

o1 Vcnonb30BaHue TUCKPETU3ALMH B
BBIYMCIUTEIbHBIX 33a4ax
[IpakTuyeckas pabora 1o Teme

92 «[TpubnmxEnHoE BBIUKCICHUE JJITUH
KPHUBBIX U TUIOMIAACH GUTyp»

93 [IpaxTrueckas padora o Teme «Ilorck
MakcuMyma (MUHUMYyMa) QyHKIIN
O06paboTka CHMBOJIBHBIX JTAHHBIX.

94 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOJCYET KOIMYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHne CTPOKH Ha CJI0Ba MO
poOeIbHBIM CHMBOJIAM
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: IOMCK MOJACTPOKH BHYTPH JAHHOU

CTPOKH; 3aME€Ha HalJICHHOH MOACTPOKHU
Ha JIPYTYI0 CTPOKY




97

[IpakTuyeckas pabora o Teme
"O06paboTKa CTPOK € UCIIOJIB30BAaHUEM
GyHKIMA CTaHIapTHOW OMOIMOTEKH
sI3bIKa IPOrpaMMHUpPOBaHUA"

98

99

100

I'enepanus cioB B 3alaHHOM anaBuTe

MaccuBBI ¥ IMOCIEI0BATENLHOCTHA YUCE.
[TpakTrdeckas padboTa 1o Teme
"3amonmuenne maccusa"

O060061IEHHbIE XapaKTEePUCTUKA MAaCCHBA

0.5

101

JIMHEeMHBII MONCK 3aJaHHOTr0 3HAUCHHS B
MmaccuBe. [IpakTrueckas paboTa o reme
"JInHEeHHBIN MOUCK 3aJaHHOTO 3HAYECHUS
B MaccuBe"

0.5

102

103

104

105

[IpakTuyeckas padora o Teme "[lonck
MUHUMAJIBHOTO (MaKCUMAIIBHOTO)
dJIEMEHTA B YMCJIOBOM Maccuse"

CopTupoBKa 0JHOMEPHOIO MAaCCUBA.
ITpocThie METOIBI COPTUPOBKH.
[IpakTuyeckas pabora o Teme
"IIpocThie METOIbI COPTUPOBKU MaccuBa'

CoptupoBka ciusHueM. bricTpas
COPTHPOBKA MacCHBa (aITOPUTM
QuickSort). ITpaktuueckas paboTa o
teme "beicTpast copTupoBka maccupa'

I[BOH‘IHLIﬁ IMOUCK B OTCOPTUPOBAHHOM

maccuBe. [IpakTnyeckas pabora mo reme
" JIBOMYHBIN TOUCK"

0.5

0.5

0.5

106

JIBymMepHbIe MacCUBbI (MaTPUIIbI)




107 AAropuTMBI 00paObOTKU MaTpPHULL 1

108 Pemenue 3amay againmnsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIieccopa 1

110 KommnbrorepHas BEpcTKa TeKCTa 1
[IpakTrueckas padota mo teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTHYECKUMH 1 1
dbopmynamu"

112 HHCcTpyMEHTHI peLieH3upOBaHUs 1

113 [TpakTrueckas paboTa 1o Teme 1 1
"MHOrocTpaHUYHbIE TOKYMEHTHI"
O6naunsle cepBuchl. KomiekTuBHas

114 pabota ¢ nokymentamu. [IpakTuyeckas 1 05
pabora o Teme "KonnexkruBHas pabora ¢ '
JOKyMeHTamu"

115 Amnanu3 nansbiX. bonbiime qanHbie

116 MainHHOEe 00yueHue

117 AHanu3 JaHHBIX C TOMOIIBIO 1
AIEKTPOHHBIX TaOJIHII
[IpakTuueckas pabora no teme "Ananus

118 JTAHHBIX C MTOMOIIBIO AIEKTPOHHBIX 1 1
Tadmui"
[TocTpoenue rpagukoB GyHKIHA.
[TpakTrueckas paboTa 1o Teme

119 "HarnanHoe npencraBieHne pe3ybTaToB 1 05

CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BUJIE TMarpaMM CpeJCTBaMH pelaKkTopa
AIIEKTPOHHBIX TaOIHI"




Jluaum tpenna. [Ipaktuueckas padora o

120 teme "l[lonGop nmuHUM TpeHaa, 1 0.5
MPOTrHO3UpOBaHUE"
[Mon6op mapamertpa. [IpakTrueckas

121 pabora HOUTeMe "UucieHHoe pelieHne 1 05
ypaBHEHUH ¢ TOMOILBIO MO100pa
napameTpa"
OnTuMu3anus Kak HOMCK HAMITy4IIIero
peIIeHMs B 3aJaHHBIX yCIOBHUSX.

122 [IpakTuyeckas pabora o Teme 1 0.5
"Pemenue 3a1a4 ONTUMU3ALUY C
MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpems 1

126 PesepsHOe Bpems 1

127 PesepBHOe Bpems 1

128 PesepsHOe Bpems 1

129 PesepBHOE Bpems 1

130 PesepsHOe Bpems 1

131 PesepBHOE Bpems 1

132 PesepsHOe Bpems 1

133 Pe3epBHOE BpeMs 1

134 PesepBHOE Bpemst 1

135 PeszepBHOe Bpemst 1

136 PesepBHOE BpeMs 1




OBIIEE KOJIMYECTBO YACOB I10

136 0 28.5
I[TPOTPAMME



11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Koutpoaensie — Ipakrueckue ilsyllemm :)lﬁlc)l;I;OBaTeﬂbele
padoThI padoThI pecypebi
KonuyectBo napopmanmnm 1
ANTOPUTMEI C)KaTHS JTAHHBIX
Anroputm Xaddmana 1
[IpakTuyeckas pabora o Teme "CixaTre
4 JIAHHBIX C TIOMOIIBIO AJITOPUTMA 1 1
Xaddpmana"
5) Anroputm LZW 1
AJNTOPUTMBI C3)KaTHUS JAHHBIX C IOTEPSIMHU.
5 [TpakTuueckas pabota mo teme "Cixkatue 1 05
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG, '
MP3)"
7 CxopocTh nepenayn TaHHBIX
8 [TomexoycTOHYUBBIE KOJIBI 1
9 [TpakTudeckas paboTa mo Teme 1 1
"[TomexoycTroiturBbie KOIbI"
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
10 B3auMoeiicTBue. CucteMHbiid 3 PexT. 1
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporuecc. OOpaTHas CBI3b
11 Mogenv u MOJIETUPOBAHKUE
12 I'padur 1
13 Pemenue 3a1a4 ¢ momomisro rpados 1




14

HepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas padora no Teme "[lonck

16 BBIMTPBILIIHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTA

18 [TpakTruueckas padora mo teme "Cpeacra
HCKYCCTBEHHOT'O UHTEJIJIEKTa"
dopmanuzaiys TOHITHS AITOPUTMA.

19 Mammmnna TelopuHTa Kak yHUBepcallbHas
Mojeb BeruuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHHe IPOCTOH MPOrpaMMBbI JIIsI
MaiuHbl Thropunra"

21 Maiuna [Tocta

22 Hopmanehsie anropudmel MapkoBa
AJNTOPUTMUYECKH HEPA3PEITUMbIE

93 3a7a4d. 3ajada OCTAaHOBA.
HeB03MOKHOCTH aBTOMATHYECKOU
OTIAJKHU TPOTpamMM

24 CI10XHOCTh BBIYUCIICHUI
[Touck mpOCTHIX YKCEN B 3aIaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOpUTMa
«pernietro IparocheHar

26 [TpakTuueckas pabota no teme "Ilonck

IMMPOCTBHIX YHUCCJI B 3aJTaHHOM I[I/IaHaSOHe"




27

MHoropa3psHble LeNble Yncia, 3a1a4u
JUINHHOU apu(METUKH

28

29

30

31

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOTIOpa3psHbIMU YHCIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
O0TOOpaXkeHHMs ). X3II-TaOJIUIIBI.
[TocTpoenwne andaBUTHO-YACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

[IpakTnueckas paborta 1mo Teme
"I[TocTpoeHue anhaBUTHO-YACTOTHOTO
cJoBaps Jyis 3aIaHHOTO TekcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brinenenune nociaenoBaTeabHOCTEH 11O
nrabiaony. PerynspHsie BeIpaKeHHUs.
YacToTHBIN aHaIN3

32

IIpaktiueckas padora mo reme "AHanu3
p p
TEKCTa HAa ECTECTBEHHOM SI3bIKE"

33

34

35

Crexu. AHanu3 NPaBUIBHOCTU
CKOOOYHOT'O BBIPAXKEHUS

Brrunciienue apupmMeTnyeckoro
BBIPKEHUS, 3aIIMCAaHHOTO B
noctuxcHon hopme

[IpakTuyeckas pabora o Teme
"Bprunciienue apupmMeTuueckoro
BBIPa)KEHUSI, 3aIIUCAaHHOTO B
noctdukcHon hopme"




36

Ouepenu. Mcnonp3oBanue odepenu A
BPEMEHHOI'0 XpaHEHUs JaHHBIX

37

38

39

40

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepean”

HepeBbsi. Peanuzanus gepena ¢ MOMOIIbIO
CCBUIOYHBIX CTPYKTYp. JIBOoMuHBIE
(bunapneie) nepesbs. [locTpoenue nepera
JUTSI 32JTAaHHOTO apu(PMETHIECKOTO
BBIPAKCHUS

[IpakTnueckas paborta 1mo Teme
"Hcnosib30BaHue JEPEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXeHUI"

PexypcuBHBIE aIrOPUTMBI 00X0/1a JICpEBa.
Hcronp30BaHue CTEKA U OUEPeIn IS
o0xoja repeBa

41

PekypcuBHBIE alrOpUTMBI 00X0/1a JepeBa.
Vcrionp30BaHue CTEKa M OUEPEIH JUIs
o0xoja repeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJIBHOT'O OCTOBHOTO JIEpeBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

44

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

KonudecTBo pa3nuvHbBIX MyTeH MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIUKIN4ecKoro rpaga




45

Anroput™m JlefKCTphl.

46

47

[TpakTuyeckas pabora no Teme
"BbluncieHue JUIMHbI KpaTyaiIliero myTH
MEXy BEpIIMHAMU Tpada (aIroputm
Hetikctpsr)"

Aunroput™m ®@noitna—Y opiiasia

48

3aiauu, pelraeMble ¢ TOMOIIBIO
JMHAMHUYECKOTO IPOTrPaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIMN

49

[IpakTuyeckas pabora o Teme
"BprunciieHue peKypCuBHBIX (YHKIIHHI C
OMOUIbIO JUHAMUYECKOTO
porpaMMupoBaHus"

50

51

52

3amauu, peliaeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO MPOTPAMMUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

[Tpaktuyeckas pabdora no teme "[loncuér
KOJINYECTBA BAPUAHTOB C TOMOIIIBIO
JUHAMHYECKOIr0 MpOrpaMMHUpOBaHUs"

3az[aqn, peuracMbIC C MTOMOIIBIO
AUHAMHUYCCKOI'0 IpOorpaMMHUpPOBAHUS:
3aJa4d OIITHUMHU3AllUH

53

[TonsaTHe o mapagurmax
nporpaMMmupoBanusi. O630p SI3bIKOB
[IPOrpaMMUPOBaHUS

54

[Tonsite 06 0OHEKTHO-OPHUEHTUPOBAHHOM
MIpOrpaMMHUPOBAHUH




OO0BeKTHI U Kinacchl. CBOMCTBA U METObI

55
00BEKTOB
56 OOBeKTHO-OPUEHTUPOBAHHBIN aHAIN3
[TpakTuyeckas pabora no Teme
57 "Hcnonb30BaHKe TOTOBBIX KJIACCOB B 1
nporpamme"
58 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOTO MOJIX0A
[IpakTuueckas padora "Pa3paboTka
59 MPOCTO MPOTPaMMBbI C UCIIOIB30BAaHUEM 1
KJ1accoB"
WNukancymnsuus. [Ipaktuueckas padota o
60 teme "Pa3paboTka Kiacca, 0.5
UCTIOJIB3YIOLIETO WHKATICYJISIIHIO"
61 HacnenoBanue. [Tomumopduszm
62 [IpakTuyeckas pabora o Teme 1
"PazpaboTka nepapxuu kjiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
63 [TpoexTrpoBanue uHTEpPeiica
MIOJTb30BATENIS
64 [TpoexTrpoBanue uHTEpPeiica
MOJIb30BaTENs
65 HMcronp30BaHNe TOTOBBIX YIIPABISIEMBIX
AJIEMEHTOB JIJIS TIOCTPOCHUS MHTEpdetica
[IpakTuyeckas paborta o Teme
66 "Pa3zpaboTka mporpamMmsl ¢ rpauecKum 1

uHTepdeiicom”




H3ydeHnne BTOpOro si3bika

o7 POrPaMMHUPOBAHUS

68 H3ydeHnne BTOpOro si3bika
IPOrPaMMHUPOBAHHUS

69 DTanbl KOMIIBIOTEPHO-MAaTEMaTHUECKOTO
MOJIETTUPOBAHUS
JluckpeTu3anys npu MaTeMaTHUYECKOM

70 MOJIEJTMPOBAHUH HETIPEPHIBHBIX
nporeccoB. MoienpoBaHUE IBUKEHUS

7 [IpakTuyeckas pabora o Teme 1
"MopenupoBaHue JBUKEHUA"

MonenupoBanue OUOJIOTHYECKUX CUCTEM.

7 [TpakTrueckas paboTa 1o Teme 05
"MoaenrpoBanue OHOJOrHUECKHUX '
cucrem"

MaremaTHuecKkue MOJIEIN B SKOHOMUKE.

73 BrruncnutenbHbIe SKCIEPUMEHTHI C
MOJIeTISIMU
BeposatHocTHbIe Monenu. [IpakTnyeckas

74 pabota no Teme "MmuTanronHoe 05
MOJIEIUPOBAHKE C TIOMOLIBIO0 METOJIA
Mounre-Kapno"

75 KommberotepHoe MosieIMpoBaHuE CUCTEM
yIpaBIeHUs

76 O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

77 Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX

78 [Touck, copTUpOBKa U PUIBTPALIUS

JAHHBIX. 3aMpoChl HA BBIOOPKY JaHHBIX.




3anpockl ¢ nmapamerpamMu. Boeraucisiemsie
I10JIA B 3aIIpocax

[Ipaktuyeckas padora no Teme "Pabora ¢

79 . .
TOTOBOM 0a30ii 1aHHBIX"
Mmuorota0nuunblie 6a3bl JaHHBIX. THITBI

80 cBs3el Mex Ay TabnuiiamMu. BHemHui
kitou. LlemoctHOCTh 0a3bl TaHHBIX
[TpakTuueckas paboTa 1o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI
Na”HHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM O6a3amM
TAHHBIX

83 [TpakTiueckas pabota mo Teme "3anpockl
K MHOTI'OTA0JIMYHON Oa3e JaHHBIX"

84 S3bIK ynipaBnenust nanHeiMu SQL
[IpakTuyeckas pabora o Teme

85 "YrpaBiieHHe JaHHBIMH C TIOMOIIBIO
si3pika SQL"

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HHTEpHET-IPUIIOKEHUS
[TonsATHE O CEpBEPHOM M KIMEHTCKON

88 qJacTax caiita. TeXHOIOTHS «KITUSHT —
cepBep», €€ JTOCTOMHCTBA U HEJIOCTATKH

89 OcHossl s13p1ka HTML

90 [TpakTrueckas paboTa 1o Teme

"Co3aHne TeKCTOBOU BeO-CTpaHHIIbI"

91

OcuossI a361ka HTML




92

Ocuossl ga3p1ka HTML

[IpakTuyeckas pabora 1Mo Teme
"Co3nanue BeO-CTpaHUIIBI, BKITFOYAOIICH

93 . 1
MYJIbTUMEIHIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJI€0)"
OCHOBBI KaCKaJIHbIX TaOJIMI] CTHIIEH
94
(CSS)
[TpakTuyeckas pabora no Teme
95 "OdopmiieHre cTpaHUIlbl C TOMOIIIBIO 1
KacKaJIHbIX Ta0iuL cruiieii”
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapun Ha si3bike JavaScript
98 ®opMbl HA BEO-CTpaHHIIE
99 [TpakTuyeckas pabora no Teme 1
"Ob6paboTka maHHBIX (hopm"
100 Pa3smemenue BeO-caiitos. Ycmyra
XOCTHHTra. 3arpy3ka (aiyioB Ha CalT
Kanpuposanue. lcnpasienue
101 nepcnektussl. [ ucrorpamma. Koppekuus
YPOBHEMW, KOPPEKIIUS I[BETA.
ObecrBeurBaHUE 1IBETHBIX U300pakeHU M
BBoa u3o0paxenuit ¢ HCMOIb30BaHUEM
102 pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 05
[TpakTrueckas paboTa 1o Teme
"O6paboTtka nudpoBeIx Gpotorpaduit”
Peryms. Pabota ¢ oGnactsamu. OUIBTPHI.
103 [TpakTrueckas pabota no teme "Petyuib 0.5

upoBbIX poTorpaduit”




MHorocoitHble H300pakeHusl.

104 TekcroBble ciion. Macka cios. Kanambl.
CoxpaHeHHE BBIICIEHHON 001aCTH

105 [IpakTuyeckas pabora o Teme 1
"MHorocnoiable n300pakeHus"
[ToaroToBKa WILTFOCTpAIM 171 BEO-

106 caiToB. [IpakTrnueckas pabora 1mo teme 0.5
" AHUMUPOBaHHbIE U300pakeHus"

107 Bexropnas rpaduka. Bekropuzamms
pacTpoBBIX H300paKeHUN

108 [IpakTuyeckas pabora o Teme 1
"BekTopHas rpaduka"

109 [TpUHIUIIBI TOCTPOSHUS U
PEAAKTHUPOBAHUS TPEXMEPHBIX MOJICTICH
[TpakTrueckas paboTa 1o Teme

110 "Co31aHue NpoCThIX TPEXMEPHBIX 1
Mozenein"

111 Cetounbie Moaenu. Marepuasl

112 [TpakTudeckas paboTa mo Teme 1
"Cetounblie mojenun"

113 MonenupoBaHue HCTOYHUKOB
ocsemeHus. Kamepsl

114 [TpakTrueckas paboTa 1o Teme 1
"Pennepunr"

115 AnnutuBHble TexHoaoruu (3D-
IIPUHTEPHI)

116 [TonsiTHE O BUPTYAIBHON PEATHbHOCTH H

JIOTIOJTHEHHOM PCAIBHOCTH




117 PesepBHOE Bpems 1
118 PeszepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PeszepBHOE Bpems 1
122 PeszepBHoe Bpemst 1
123 PeszepBHOE Bpems 1
124 PesepBHOe Bpemst 1
125 PesepBHOe Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOe Bpems 1
130 PesepBHOE BpeMms 1
131 PesepsHOe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHOE BpeMms 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMms 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 375

I[MTPOT'PAMME




ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pPa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALIMOHHBIMU CUCTEMaMH M OCHOBHBIMH BHMJIAMH IPOIPAMMHOI0
oOecrieueHus JUIsl pelleHHuss y4eOHbIX 3aJady [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3alUU U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTei

1.3

ITornMmanne OCHOBHBIX MNPHUHOWUIIOB AUCKPCTU3AalMU Pa3JINYHBIX BHIO0OB

uHpopMaun

14

[Tonnmanue 6a30BBIX AJITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHUCEN B MO3UIMOHHON CHCTEME CUMCIICHHS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XAEHHUE BCeX MPOCTHIX YHCEIN B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

CHUMBOJIBHBIX CTPOK U szyrI/Ix), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKIII/IOHaJ'II)HI)IG BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenve OCHOBHBIMH CBEIEHHUSAMH O 0a3ax JaHHBIX, UX CTPYKType,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYECHUU TEXHOJIOTUN
UCKYCCTBEHHOTO HMHTEJUIEKTa B PA3IMYHBIX O0JNACTAX; HaJIHuue
MpeJICTaBlIeHU 00 MCMONb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(EeCCHOHATBHBIX cepax

1.8

BraneHne TeopeTMYeCcKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIAThH
IIPEJICTaBICHHUE 3aJaHHOT0 HATYPAJIBHOIO YUCIIA B Pa3JIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3oBaHUs JIOTUYECKHX BBIPAKCHHIA,
UCTIONB3YS 3aKOHBI alNreOphl JIOTUKU; ONPEACATh KpaTyaiuii myTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTeHd MEXIy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnonap30BaTh 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
npolieccy; MPEACTaBIATh PE3yJIbTaThl MOJEIUPOBAHUS B HAIJISIHOM

BUJE

2.2

YMmenue kinaccu(UUIUpOBaTH OCHOBHBIE 3aJauydl  aHajiW3a JaHHBIX
(mporHozupoBaHue,  kjlaccuukauus, — Kilacrepuszauus, — aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCIIEOBATEIILHOCTh PEIICHNUS 3a/1a4 aHaJIn3a
JAHHBIX: COOP NEePBUYHBIX TAHHBIX, OYMCTKA U OIICHKA KaueCTBa IaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Mpeodpa3oBaHnEe JAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPLCTALIUA PE3YJIbTATOB

2.3

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

MH(OPMaLMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHajla CBSI3U

2.4

YMeHne CTpouTh KOj, 00€CIeUMBAIOININN HAUMEHBIIYIO BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS IPU U3BECTHOM YaCcTOTEe CUMBOIIOB

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, COJEpXKalled 3alKicCh ATOTO0 4YMCIA B MO3ULHUOHHOM CHUCTEME
CUUCIICHHS C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHUE  BBIIIOJHATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTUBHOM HOpMaJIbHBIX (¢opMax 1O 3aJaHHOW Tabmuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYECKUEC YPABHCHU A

2.7

YMeHue pemrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a7a4u MOCTPOCHUSI ONTUMAIBLHOTO MYyTH MEXIY BEPIIMHAMH
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHbIX MyTel MEXIy BepIIMHAMU

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.8

YMeHHE UCII0NB30BaTh JEPEBbs IIPU aHATIU3€E U IIOCTPOCHUH KOJIOB U IS
NpeICTaBiIeHNus apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3ajad

MOKWCKAa M COPTHPOBKU; YMEHHE CTPOUTH JIEPEBO UIPHI MO 3alaHHOMY




QITOPUTMY; pa3padaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10
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2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHUS KOMIIBIOTCPA PC3YyJIbTaThI
BBITIOJIHCHHA HECIIOKHBIX ITPOrpaMM, BKIIHOYAKOIMIWX MUKIIbI, BETBJIICHUA 1

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, ABOWYHBIA IOMCK) M IPUBOIUTH IPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Brnanenue yHHMBEpPCAIbHBIM SI3BIKOM IPOTPAMMHPOBAHHUS BBICOKOTO
yposas (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BbIX
TUTIAX JTaHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOIh30BaTh OCHOBHBIC
VOPABISAIONME  KOHCTPYKIIMM;  YMEHHUE  OCYIISCTBJISATH  aHAIU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJbTaThl  pabOThI
MPOTPaMMBbI TIPU 33JJaHHBIX UCXOJ/HBIX JaHHBIX; ONPEACIATh, IPU KaAKHUX
WCXOJHBIX JIAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHUBECTH K OmmOke B padoTe
nporpaMMbl;  OPMYITUPOBaTH  MPEJIOKEHUS MO  yIyYIICHHIO

MporpaMMHOT O KoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Yy4YeHHs  S3bIKE
nporpaMmmupoBaHus Beicokoro yposHsi (ITackains, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTKu 4ucell, YHUCIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIAa B BHJE
Habopa TMPOCTBIX COMHOXHTEJNEH; HaxXxoXXKACHHWE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYypaIbHOTO YMCIIA, 3aIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He npeBplaromuM 10; BeUKCIECHUE
00OOMIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MAacCHBa WM YUCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMeTHYeCcKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIMX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE UCIIOJIb30BATh B IPOrpamMMax
JAHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTPAaHWYCHUN Ha JMANA30H UX
BO3MOYKHBIX 3HAUEHHUI, NMPUMEHATh NPHU PELICHUU 3aJad CTPYKTYphl
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpeIH, AEPEBbs); NPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE TOAPOTrPAMMBI JJIs1 00pabOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIB30BATh MPH pazpaboTKe MporpaMm




OMOIMOTEKH MOANPOTPAMM; YMEHHE HCIIONBH30BATh CPEJCTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
MPEJICTABICHUS. U 00pa0OTKM JAaHHBIX (BKIIOUYasi BEIOOP ONTUMAIBHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MAHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAHUEM  PA3NMUYHBIX  CPEACTB  IIU(PPOBBIX  TEXHOJIOTHIA;
IOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIuKcIeHHs. MHOTonpolieccopubie cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOEHUS U amlmapaTHblE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerb WHrepHer. Apnpecauuss B cetu MHTepHer.
[Mporokossl creka TCP/IP. Cucrema nomeHHbix UMEH. Paznenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daiinoBas cucrema. Ilouck B ¢aiinooii cucreme. [IpuHIMIBI pa3MenIeHNs U
1.3 UMEHOBaHUS (ailoB B AosroBpeMeHHOW mamsatu. l1laGmonsl mis onumcanus
rpyni ¢ainos
CkopocTh mepenaud JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepelaud  OT

1.4
MH(}OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

IudpoBanue nanHbIX. CHMMETpUYHBIE U HecuMMeTpu4HbIe MG pbI. [ndpsr
1.5 npoctoit 3amensl. [udp Lesaps. [ludp Bmkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh M HCIPABIATh OUIMOKHM, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHeIX. Paccrosaue Xammunra. KoaupoBanue ¢ nOBTOpEHUEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KogupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEpPHBIE  KOJBI.
51 JlexonrpoBaHue COOOLIEHH, 3aTUCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHrne 0JHO3HAYHO JACKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaXoAbl K OLEHKE KoinyecTBa HHpopMauuu. EnuHuie!
29 U3MepeHusi KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucTeMe cuucicHHuA. CBOMCTBA ITO3UIIMOHHOM 3allCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aIIUCH, TPU3HAK JECTUMOCTH YK CJIa HA OCHOBAaHUE CHCTEMBI

CUHUCIICHUS. AJIFOpI/ITM nepeBoja IMejoro 4ucia wus P-nuHol cucTeMBI

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KOHeuyHoU P-u4HO#l npobu B




2.4

2.5

JECATUYHYIO. AJTOPUTM IEPEeBO/a IEJIOr0 YHCia W3 JECITUYHOH CHUCTEMbI
cuncnenus B P-uunyto. IlepeBos xoHewHO# necsiTuuHOW aApoOu B P-nunyro.
JIBouuHasi, BOCbMEpUYHAs U IIECTHAALIATEPUYHAsl CUCTEMbl CUMCIICHUS, CBS3b
MeXay HHUMH. Apudmeruyeckue oOrnepanud B TMO3UIHOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIIEHHAss CHUCTEMa CUUCICHHS. JIBOMYHO-IECATUUHAS
crcTeMa CYMCIICHHS

KomupoBanue tekcroB. Kommpoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. KomupoBka UTF-8. Omnpenenenue nH)OpMAIHMOHHOTO

00BbEMa TEKCTOBBIX COOOILIEHUNA

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 3aJaHHBIX 4YaCTOTC AOUCKPCTU3AUHU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

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

Jlornueckue omnepanuu. TaOGmuikl UCTUHHOCTHU. Jlornyeckue BbIpaKEHHUS.
Jlornueckne ToxnaecrtBa. Jlormueckme omnepanMM 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 opMbl TOrHYECKUX BhIPAKEHHUH

2.8

COBepHIeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6HI/II_[e HCTUHHOCTHU

2.9

Jlormueckue »IeMEHTHl 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

Mogaenu u moxaenupoBanue. Llenmn monenupoBaHus. AIEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY O0BEKTY WK Tiporieccy. DopManu3anus MpUKIaIHbIX 3a1a4.
[IpencraBienne pe3yinbTaTOB MOJACTUPOBAHUS B BHUAC, YAOOHOM JUIs
BOCIIPHUATHS 4YeNoBEeKOM. ['paduyeckoe mpeacTaBieHUE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

211

HpeHCTaBHeHI/IC HOCJIbIX YHCCI B MaMATH KOMIIBIOTCPA. OFpaHI/I‘IeHHOCTB

JMarna3oHa 4yucell IpU OTpaHMYEeHUU KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

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

[ToGuToBBIC JIOTMYEecKue omepanuu. 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 BEIICCTBEHHBIX YMCEJ, CBS3aHHBIE C OIPAHMYEHHEM KOJIUYECTBA
paspsaaoB. BeinmonHeHne onepanuii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

oIInO0OK IIpHU BBIYUCIICHUAX

I'padsl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpull CMEKHOCTH, BECOBBIX MATpHUIl, CIUCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBS3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXAy BepUIMHaMu rpada, OIpelesieHHe KOJU4ecTBa
pPa3IMYHBIX IYyTEH MEXIy BEpIIMHAMH OPUEHTHUPOBAHHOIO ALUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrnocoObl o6xona naepesa.
[IpencraBienue apupMeTnUecKX BhIpaKEHUH B BUe JiepeBa. Mcrnonb3oBaHue

rpadoB 1 IepeBbEB MPU OMHUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPA

2.15

2.16

JluckpeTHbIE UTPHI IBYX UTPOKOB ¢ MoJHOM uHdopmanuei. [loctpoenue nepesa
nepebopa BapUaHTOB, OINHCAHUE CTPATETHH UIPhl B TaObmW4YHOU Qopme.

BBII/IFpBII_HHBIC U MIPOUTPBINIHBIC ITO3UITUN. BBII/IFpLIH_IHHC CTpaTrerun

CpenctBa  MCKYCCTBEHHOTO  MHTeNJIeKTa. VaeHTUUKanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnonb30BaHNe METO0B UCKYCCTBEHHOTIO
UHTEUIEKTa B OOydaromux  cucreMax. lcmonb3oBaHMe — METONOB
HCKYCCTBEHHOTI'O MHTEJIEKTa B podoToTexHuke. uTepuer Bemieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

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
cioxkHoctu. IlepeGopHbie anroputMmel. [Ipumepsl pa3aMuUHBIX AITOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh




3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIBTaTOB paldOThl MPOCTEUIIUX aJTOPUTMOB
yIpaBJIEHUS UCHOJHUTENSMU U BBIYMCIUTENBHBIX aIrOpuTMOB. OmpeneneHue

UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOyeMblIid pe3yabTaT

3.4

3.5

3.6

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

[IpencraBienue uuciaa B BUAE HabOpa MPOCTBIX COMHOXUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMsS B cCTeleHb. IIOMCK MNPOCTBIX 4YHMCEd B 33aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «PCIICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3wik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHMS.
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.

Pazouenue 3agaun Ha moazanaqu. [loamporpammel (poreaypsl U QyHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKa mporpaMMHUpOBaHUA

3.7

3.8

3.9

Pekypcus. PexypcuBHble npouenypsl U pyHkiuu. VMcnonas3oBaHue creka s

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
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ TpaIenuil).
ITouck Mmakcumyma (MUHUMYMa) (YHKIMH OJHOW TEPEMEHHOW METOA0M

IIOJIOBHHHOT'O ACTICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  QyHKIUM  S3bIKa
MPOrpaMMUpPOBAaHUS i  OOpabOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cJOoBa MO MNpPOOEIbHBIM CHMBOJIAM, IOHMCK
MTOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAUJCHHOW MOJCTPOKHU Ha JPYTYyIO
cTpoky. ['eHepauus Bcex CIOB B HEKOTOPOM ai(aBUTE, yIOBJIETBOPSIOIIMX
3aJJaHHbIM orpanudeHusiM. [IpeoOpa3oBanue ymciaa B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEI. BpluncieHue 0000MmEHHBIX

XapaKTCPUCTUK JJICMCHTOB MacCCHUBa WA YHCI0BOM oCICaA0BAaTCIBHOCTHU




3.11

(cyMMBI, TIpOW3BENEHHS, CPEIHEr0o apu(PMETHYECKOTO, MUHUMAIBHOTO 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. [IpocTeie METOABI COPTUPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusaueM. beicTpas coptupoBka MaccuBa (anroputM QuickSort). J[BowuHbIi

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AJNTOpPUTMBI OOpPabOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
MpaBWJIaM, TIOMCK DJIEMEHTA B JBYMEPHOM MAacCHBE, BBIUYMCICHHEC MAaKCHMyMa
(MHHHMYMa) U CYMMBI DJIEMEHTOB JBYyMEPHOTO MAaCCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accolaTHBHBIE  MACCHBBL, OTOOpa)xxeHHs).  XOII-TaOJHUIIBI.

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. Mcnonb3oBaHue ouepeu sl BpEMEHHOIO XpaHEHUS! TaHHbIX

Anroputmbel Ha Trpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
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

1 odepeu it 00Xxoa iepena

3.16

3.17

JluHamMuueckoe mporpaMMHpPOBaHUE KaK METO]] pELICHHUs 3a/1a4 C COXpaHEHHEM
MPOMEXYTOYHBIX  PE3yJbTaTOB.  3aJadyd, pellaeMble C  MOMOIIBIO
JMHAMUYECKOTO IMPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCHUBHBIX (DYHKIIHIHA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a1a4Y1 OIITUMH3alIUN

[Tonatue 06 O0OBEKTHO-OPHEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
Pa3zpaGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

Wukancynsiusi, HaclieoBaHue, TOITUMOPHU3M

WudopmanoHHbIe TEXHOJIOTUU

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIM3a JOaHHBIX: IIPOTHO3UPOBAHUC,

Kinaccuukanus, KilacTepuszanus, aHajau3 oTkiIoHeHu#. IlocienoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaJTu3a TaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KayecTBa JaHHBIX, BBIOOp W (WIM) TOCTPOCHHME MOJENH, MpeoOpa3oBaHHE
JaHHBIX, BU3yalIU3alus JaHHBIX, HHTEpIIpETanys pe3yapraToB. [IporpamMMHubie
cpeactBa u VHTepHET-cepBUCHl Ui O0pabOTKU M IPEICTABICHUS JaHHBIX.
Bonpimme nannpie. MammaHOE 00yUeHUE

AHanmu3 JaHHBIX C IOMOIIBIO 3JIEKTPOHHBIX TaOiuil. BeluncieHue cyMMmsl,
cpemHero  apu(METHYEeCKOoro, HaWOONbIIero (HAMMEHBINET0) 3HAYCHUs
nuanazoHa. Beluncnenue ko3¢ ¢uIMeHTa KOppesslud JBYX pPsIOB JaHHBIX.
[TocTpoeHne cTonOYaTHIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. lloctpoenue
rpapukoB  ¢yHkuuid. IlombGop  nuHMM  TpeHIa,  pelleHue  3ajgad
IIPOTHO3UPOBaHUA. Pemenue 3a1ady ONTHMHM3AaLUU C MOMOLIBIO 3JIEKTPOHHBIX

TalJInI

I[I/ICerTI/ISaHI/Iﬂ npun MarcMaTU4YCCKOM  MOACIIMPOBAHUHW  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMIXKXCHUA. MO,I[CJ'II/IpOBaHI/Ie OMOJOrMYECKUX
cucteM. MareMaTudecKue MOJACIN B OKOHOMUKC. BrerancauTensHEIC
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3yJIbTAaTOB 3KCIICPUMCHTA. MeTO,I[
HaAaMMCHBIINX KBaApaToOB. OHGHKa YHUCIOBBIX MapaMCTPOB MOACIUPYCMBIX
O00OBEKTOB H poneccoB. BoccraHoBneHne 3aBUCHMOCTEH 11O pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  MOAENH. Mertonst  MomnTte-Kapiio. NmuranmonHoe

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 0a30if AaHHBIX. 3amonHeHue Oasbl NaHHBIX. [loWCK, copTHpOBKa H
(bUIBTpAIUs JJaHHBIX. 3aITPOCHl HAa BRIOOPKY JaHHBIX. 3aIIPOCHI ¢ TapaMeTPaMH.
Brruncnsiembie mosis B 3a1pocax.

MHuoroTtabnuunable 6a3bl JaHHBIX. THIIBI CBS3eW MEXTy TaOnuiamMu. BHemrHui
kmtou. llemocTtHOCTh 0a3bl JaHHBIX. 3ampochkl K MHOTOTA0NUYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpencrtBa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHThl.  (CHOCKH,
ornapieHue. IIpaBuna  IUTUPOBAaHMS  UCTOYHUKOB U O(GOpPMIICHUS

oubmmorpaduIecKux CChIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Undopmaruka (B 2 yacTsx); yriayonennoe ooyuenue 10 kimacc/ [lonskos
K.1O., Epemun E.A., O611ecTBO ¢ OTpaHMYEHHONW OTBETCTBEHHOCTHIO
«BMHOM. JlabopaTopus 3HaHUiI»; AKIMOHEpHOE 0011ecTBO «31aTenbCTBO
«IIpocBermienue»

» Uudopmaruka (B 2 yacTsx); yriayonennoe odydenue 11 kmacc/ Ilomnsikos
K.JO., Epemun E.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BMHOM. JlabopaTopusi 3HaHMI»; AKIMOHEpHOE 001ecTBO «M3aaTenbcTBO

«IIpocsemenne»

METOJNYECKHUE MATEPHAJIBI IJISA YUUTEJIA

1. KoMIbIOTEpHBIN NPAKTUKYM B AJIEKTPOHHOM BHJIE C KOMILUIEKTOM
AJIIEKTPOHHBIX YYEOHBIX CPEJICTB, PA3MENIEHHBIN HAa CaliTe aBTOPCKOTO
kosutektusa: http://kpolyakov.spb.ru/school/probook.htm

2. DIEKTPOHHBIN 3aJaYHUK-TIPAKTUKYM C BO3MOKHOCTBIO aBTOMaTUYECKOM
IIPOBEPKU PELICHUN 3a/1a4 10 IPOTrPaMMHUPOBAHUIO:
http://informatics.mccme.ru/course/view.php?id=666

3. Marepuaibl AJis MOATOTOBKY K UTOTOBOM aTTECTAIlMU TI0 MHPOPMATHKE B

dopme EI'D, pazMeménnabie Ha caiiTe MaTepuabl, pa3MEIICHHbBIC Ha caiTe



http://kpolyakov.spb.ru/school/ege.htm.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MUHTEPHET

1. Metomuueckoe nocooue it yaurtens: http:/files.Ibz.ru/pdf/mpPolyakov10-
11fgos.pdf;

2. Kommiext denepanbHbIx UGPOBBIX HHHOPMAIIMOHHO-00pa30BaTEIbHbIX
pecypcoB (nanee GLIOP), nomemennsiii B komuiekiuo OLUOP
(http://www.fcior.edu.ru);

3. CereBas MeToAMUYECKas CIIy’0a aBTOPCKOIO KOJUIEKTUBA ISl I€1aroroB Ha

caiite uzgarenncTBa http://metodist.lbz.ru/authors/informatika/7/.
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