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COJIEPKAHME

[TOACHUTEJIBHAA
SAIIMICKA ...ttt ettt st e s e 3

COJEPXAHUE OBYUYEHUA

I[TNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO UHOOPMATHUKE

HA YPOBHE CPE/JHEI'O OBILIET'O OBPA3OBAHUA
15

JIn4HOCTHBIE PE3YJIBTATHI

MeranpeameTHble pe3ynbTaThl
16

Hpe,[[MeTHLIe PE3YIbTAaThI

TEMATHUYECKOE INTAHUPOBAHUE
23

10 kimacce

[IEPEYEHbB (KOJUD®UKATOP) [TPOBEPSIEMbIX TPEFOBAHUI K PE3YJIbTATAM
OCBOEHM ST OCHOBHOM OBPA30BATEJILHOM ITPOI'PAMMBI CPEJIHEI'O OBIIEI'O

OBPA30OBAHIMA U DJIEMEHTOB COAEPXAHMA 110 MTHOOPMATUKE

53 IIposepsiemble Ha EI'D no undopmartuke TpedboBaHus K pe3yibTaTaM OCBOEHUS OCHOBHOM

00pazoBaTebHON TPOTrPaMMBbI CPEIHETO 00IIero 00pa3oBaHus
53
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ITepeueHsb 51eMEHTOB coAepKaHus, POBepsAeMbIX Ha EI'D 10 HHPOPMATHKE .....c.oovevevenieniennennne.
56

@enepanbHas paboyass mporpamMma mno ydeOHomy mnpeamery «MHpopmaTukay
(yrmyOneHHBINH ypoBeHb) (mpeaMeTHas oonacth «MareMaTuka u nHbopMaTUuKay) (ganee
COOTBETCTBEHHO — TporpamMma 1o uH(popmaruke, HUHPOPMATHKA) BKIIOYAET
HOSICHUTEIIBHYIO 3alMCKY, COJIep>KaHUe 00yUEHHUs, IUTAaHUPYEMbIE PE3YJIbTaThl OCBOCHUS
IporpaMMel 10 HHPOPMATHKE, TEMATUUECKOE NIAHUPOBAHUE, IEpEeYeHb (KOAUPUKATOP)
IPOBEPAEMBIX TpPEOOBAaHUM K PE3YJIbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTENbHOU
IporpaMMbl  CpelHEro o0Omero oOpa3oBaHHMs W DJIEMEHTOB  COJEpP KAHUS 1o
uH(pOpMaTHKE.

[losicHuTenpHaAst 3amMCKa OTpakaeT oOmmMe nend W 3aJaud  MH(OPMAaTHKHU,
XapaKTEPUCTUKY IICUXOJOTHYECKUX MPEANOChUIOK K €€ H3YYEHHUI0 OOydaroluMHUcH,
MECTO B CTPYKType Y4eOHOro IjlaHa, a TakXe IMOAXO0Jbl K OTOOpY cOoAepKaHus, K
ONpENEICHUIO IJJAHUPYEMBIX  pE3YyJIbTaTOB M K CTPYKType€ TEMAaTHYECKOTrO
IUTAHUPOBAHMUS.

Conepxxanue OOydYeHMsS] PacKpbhIBAaeT COJAEp)KATEIbHBIE JIMHUHM, KOTOpPHIE
npearalTcs g 00s3aTEIbHOTO M3YyYeHUsl B KaXKIOM KJIacCe HAa YPOBHE CPETHETO
ob1rero oopa3oBaHus.

[Inanupyemble pe3ysbTaThl OCBOEHHUS MPOTpamMMbl MO MH(POPMATHKE BKIHOYAOT
JUYHOCTHBIE, METAlpeIMETHbIE pe3yJIbTaThl 3a BECh IMEPHOJ] OOY4YeHMs] Ha YpOBHE
cpeaHero o0IIero oopa3oBaHusl, a TAKXe MPEIMETHbIC JOCTHXKEHUSI 00yJaromerocs 3a
KaXJIbIH T0J1 00yUeHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma mo wunHdopMatuke (YrIyOJCHHBIA YPOBEHb) Ha YPOBHE CpPEIHETO
ob1rero obpazoBaHus pazpaboTaHa Ha OCHOBE TPeOOBaHMM K pe3yJibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTeibHOW  MpPOrpamMMbl  CpeAHEro  oO0miero  oOpa3oBaHWS,
npencraBieHHbix B ®I'OC COO, a Taxke QenepanbHOil pabouelt MporpaMmbl
BOCITUTAHUSI.

[Iporpamma mo uH(POpPMATHUKE JAeT MPEICTABJICHHUE O IIENISIX, OOIIEH CTpaTeruu
00y4eHMs, BOCIIUTAHUA U Pa3BUTHUS OOYUYaIOIIMXCSA CPENICTBAMHM y4eOHOTO MpeaMera
«Mudopmaruka» Ha yriyOJIEeHHOM YpPOBHE, YCTaHABIMBAET 00s3aTEIbHOE MPEAMETHOE
coliepkaHue, MpeycCMaTpPUBAET €ro CTPYKTYPUPOBAHKE IO pa3jeiaM M TeMaM Kypca,
ompezieNisieT pacipeneieHre ero mo kiaccaM (rojaM HU3y4eHHs), JaeT HpUMEpHOe
pacmnpenesieHre y4eOHbIX 4acoB M0 TEMATUYECKUM pa3fiesiaM Kypca U PeKOMEHIYEMYIO
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(MpuUMEpHYI0) MOCIEN0BATENbHOCTh UX HM3YUYEHUS C YUYETOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€W, JOTMKH Y4€OHOro IMpoIecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaronuxcsl.

[Iporpamma 1o uHGOpMATUKE OMpPEEISIeT KOJUYECTBEHHbIE M KayeCTBEHHBIE
XapaKTEPUCTHKU YYEOHOro Marepuaia sl KakI0ro roja u3y4yeHus, B TOM YUCIe I
COJIEPKaTEIbHOIO HANIOJHEHUS! PA3HOIO BHUJIA KOHTPOJIA (IIPOMEXYTOYHOU aTTECTALUU
00y4aromuxcsi, BCEPOCCUMCKUX IPOBEPOUHBIX pabOT, TOCYJapCTBEHHON HWTOrOBOM
arrectanuu). [IporpaMma mo wuH(OpPMAaTHUKE SBISETCS OCHOBOM JJIi COCTaBIICHUS
aBTOPCKUX Y4YEOHBIX MNpOorpaMM H Y4YE€OHHUKOB, IMOYPOYHOIO IUIAHUPOBAHHS Kypca
YUHUTEIIEM.

NudopmaTtuka B cpegHeM o01eM 00pa30BaHUM OTPAXKAET:

CYLIHOCTh MUH(OPMATUKU KaK HAYYHOU AUCLUILUIMHBI, U3y4aroleil 3aKOHOMEPHOCTH
INPOTEKaHUsT W  BO3MOXHOCTM  aBTOMAaTH3alMd HH(OPMALMOHHBIX  IPOLIECCOB
B Pa3JIMYHBIX CUCTEMAaX; OCHOBHBIE 00JaCTH NPUMEHEHUS MH(DOPMATUKHU, MPEKIE BCETO

MH(POPMAIIMOHHBIE
TEXHOJIOTHH, YIIPABJIEHUE U COLIMATIBHYIO cepy;

MEXIUCHUIUIMHAPHBIA ~ XapakTtep  MHPOPMATHKM U HHPOPMALMOHHON
NEATEIbHOCTH.

Kypc uHopMaTtuku sl ypoOBHS CpeAHEro oOIero oOpa3oBaHUs SIBISIETCS
3aBEpPIIAIOIIMM JTAallOM HENpPEepPhIBHOM MOATOTOBKM OOydaromuxcss B 00JacTH
UHPOPMATUKU U MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, omupaercs Ha
cojiep)kaHue Kypca MH()OPMATHKHA YPOBHS OCHOBHOTI'O OOIETr0o OOpa30BaHHUS M OIBIT
NOCTOSIHHOTO TMPUMEHEHHSI MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, AaeT
TEOPETUYECKOE OCMBICIIEHNE, UHTEPIPETALNIO U 0000IIEHUE ITOTO OMbITA.

Pe3ynbraTel yriy0iaeHHOro ypoBHs U3ydyeHus yueOHoro npeamerta « upopmaTrka
OpPUEHTHPOBaHbl  HA  TOJYyYEHHE  KOMIIETEHTHOCTEH  JUI  MOCJIEAYIOLIEH
npodecCHOHaNbHOM NESITEIbHOCTH KaK B paMKaXxX JTAHHOM MpeIMeTHOM 001acTH, TaK U B
CMEXHBIX ¢ Hell oOnacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIJICHUE KIIFOUEBBIMHU MMOHATUSMH U 3aKOHOMEPHOCTSIMU, HA KOTOPBIX CTPOUTCS

JlaHHas TIpeIMETHasi 00JIacTh, PACHO3HABAHUE COOTBETCTBYIOIIMX WM MPU3HAKOB U
B3aMMOCBSA3€H, CIOCOOHOCTh JEMOHCTPUPOBATH PA3IUYHBIE MOIXOJbl K H3YYCHHIO
SBJICHUH, XapaKTEPHBIX JJIs1 ©3y4yaeMOM peIMETHON 00JaCcTH; yMEHHUE PEIIaTh TUIIOBbIC
NPaKTUYECKHUE U TEOPETUYECKHE 3a1a41, XapaKTEPHbIE
JUIS WCIIOJIb30BAHMS METOJOB M HMHCTPYMEHTapHsl JaHHOW MpeAMETHON obnacTy;
HaJu4yue TPEACTaBICHUM O JaHHOW MPEeIMETHOW O00JIaCTH KakK IeJOCTHOM Teopuu
(COBOKYMHOCTH TE€OPHUIi), OCHOBHBIX CBSI3AX CO CMEXHBIMHU 00JIACTSAMU 3HAHUH.

B pamkax yrayOneHHOTO YpOBHS HU3y4deHUsT HH(OOPMATUKH OOecreunBaeTCs
L[EJICHAIIPaBJICHHAsl TIOJArOTOBKAa OO0y4aloUIMxcs K NPOAODKEHHI0 o0pa3oBaHHs B
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OpraHu3alusx npodeccuoHaIbHOTO o0Opa3oBaHus o CHEUUAIBHOCTSIM,
HETOCPEJICTBEHHO CBS3aHHBIM C MU(PPOBBEIMU TEXHOJIOTHUSIMHU, TAKUM KaK MPOrpamMMHast
WHXKeHepus, uH(opMmaimoHHas 0e30MmacHOCTh, HWH(GOPMAIIMOHHBIE CHCTEMBI u
TEXHOJIOTUH, MOOMJIbHBIE CUCTEMBbI U CETH, OOJIbIIIME JaHHBIE U MAIIMHHOE OOy4YeHHE,
MPOMBIILJICHHBIA ~WHTEPHET BEIIEH, MCKYCCTBEHHBIM HHTEJUIEKT, TEXHOJOTHUH
OECIpOBOJIHOM  CBSI3U, PpPOOOTOTEXHHUKA, KBAHTOBBIE  TEXHOJIOTUH,  CHCTEMBI
pacIpeeIeHHOIO peecTpa, TEXHOJIOTUU BUPTYalbHOM U JOMOJHEHHON PEATbHOCTEN.

OcHoBHas 1eb u3ydeHus yuyeOHoro npeamera «MHapopmartukay Ha yriyOiaeHHOM
YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs — OOECIeYCHUE TATbHEHIIET0 pa3BUTHSI
WH(OPMAITMOHHBIX KOMIIETEHITNH 00YyJaroIIerocs, ero roTOBHOCTH K KM3HU B YCIIOBHSIX
pa3BuBaroIIerocss WHGpOPMAIMOHHOTO OOIECTBA M BO3pPACTAIONICH KOHKYPEHIIMM Ha
peiHKe Tpyda. B cBsi3zu ¢ stuMm usydenwe uHpopmatuku B 10—11 kimaccax MOKHO
00ecneunTh:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHSI, OCHOBAaHHOTO HAa TOHUMAHUU  POJH
uHpopMaTrku, HTHGOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B COBPEMEHHOM
ob1iecTBe; cHOPMUPOBAHHOCTh OCHOB JIOTUYECKOTO U aJITOPUTMUUYECKOTO MBIILJICHUS;
c(hOpMUPOBAHHOCTh YMEHUH pa3nuyaTh (PAKTHI U OLICHKHU, CPABHUBATH OLICHOYHBIE
BBIBOJIbI, BUJIETh HMX CBS3b C KPUTEPUSIMU OILICHUBAHHUS U CBS3b KPUTEPUEB  C
ONPE/ICIICHHON CHUCTEMOU IIEHHOCTEH, NPOBEPATh Ha JOCTOBEPHOCTH M 0000IATH
uHdopmaIuio; cHopMUPOBAHHOCTH MPEACTABICHUN O BIWSAHUM HHPOPMAIMOHHBIX
TEXHOJIOTUH
Ha JKU3Hb 4YEJOBEKa B OOIIECTBE, IMOHUMAHHWE COIMAIBHOTO, JKOHOMHUYECKOTO,
MOJIMTUYECKOTO, KYJIbTYPHOTO, FOPUIAYECKOTO, MPUPOJHOTO, SPrOHOMUYECKOTO,
MEJIUIIMHCKOTO ¥ (DU3UOJIOTUYECKOTO KOHTEKCTOB HWH(POPMAIIMOHHBIX TEXHOJIOTHUIA;
MPUHATHE MPABOBBIX U ATUYECKUX ACTIEKTOB MH(POPMAITMOHHBIX TEXHOJIOTUM, OCO3HAHUE
OTBETCTBEHHOCTH  JIFOJEH, BOBJEYEHHBIX B  CO3JaHUE M  HCIOJIb30BAHHE
UH(OPMAITMOHHBIX CHCTEM, PacHpOCTpaHEHUE MH(POPMALUU; CO3JAaHUE YCIOBUHN IS
Pa3BUTHS HABBIKOB y4e€OHOM, MPOEKTHOM, HAYYHO-
UCCJIEIOBATENILCKOW M TBOPYECKOW JEATEIHHOCTH, MOTHBAIMM OOYYaOMIMXCA K
CaMOPAa3BUTHIO.

B conepxannm yueOGHOro mnpemmera «MHbopmaTHKa» BBIICIAIOTCS YETHIPE
TEMaTUYECKUX pa3zena.

Paznen «IludpoBas rpaMOTHOCTE» MOCBSIIEH BOIIPOCAM YCTPOMCTBA KOMITHIOTEPOB
U JIPyTUX DJIEMEHTOB IM(POBOTO OKPYKEHHS, BKJIIOYAs KOMIBIOTEPHBIE CETH,
WCIIOJIb30BAHUIO CPEJICTB OMEPAlMOHHON cucTeMbl, pabore B cetu MHTepHer wu
WCIOJIb30BAHUIO HHTEPHET-CEPBUCOB, MHPOPMAITMOHHOM 0€30MacCHOCTH.

Paznen «Teopernueckre OCHOBBI MH(MDOPMATHKW» BKIIOYAET B C€OSl MOHATUWHBIN
anmapar  MH(QOpPMATUKHU, BOMPOCHI  KOJUPOBAHMS  HUHPOpPMALMK, HU3MEPEHUS
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MH(POPMAIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aiNreOpbl JIOTMKM M KOMIIBIOTEPHOTO
MOJIETTUPOBAHUSI.

Pasnen «AnropuTMel ¥ OPOrpaMMHUPOBAHHE» HANpaBI€H Ha  pPa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJIEHUS, pa3pa0d0TKy aJlrOpUTMOB U OLIEHKY HX CIIO0XXHOCTH,
¢bopMUpOBaHHE HABBIKOB peaJU3allMd MPOrpaMM Ha s3bIKaxX M[POTrPAMMHUPOBAHMUS
BBICOKOI'O YPOBHSI.

Paznen «MHdopmanoHHBIE TEXHOJOTHUW» TOCBALICH BOMPOCAM MPUMEHEHUS
UH(GOPMAIIMOHHBIX TEXHOJIOTUH, pEaTH30BaHHBIX B MPUKIAAHBIX MPOrPAMMHBIX
OpPOAYKTaX W HWHTEpHET-CEpBHCAX, B TOM UHWCJIE B 3aJayax aHaliu3a JaHHBIX,
UCITOJIb30BAHUIO 0a3 JaHHBIX U 3JIEKTPOHHBIX TaOJIUI JAJI PEIICHHS MPUKIIAIHBIX 3a7ad.

B npuBegeHHom pganiee conepkaHuu ydeOHoro mnpeamera <«MHpopmaTrkay
KypPCUBOM BBIJICJIEHBI JOMOJIHUTENbHBIE TEMbI, KOTOPbIE HE BXOAST B 00S3aTEIBbHYIO
nporpaMMy OOYy4YeHHsl, HO MOTYT ObITh MPEUIOKEHBI JJIs HM3YyYEHUs OTIEIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YyYarOIIMMCS.

VYrinyOneHHbI  ypOBEHb HM3yu€HUs HMHPOPMATHUKUA PEKOMEHIYETCs JUISL
TEXHOJIOTUYECKOTr0 NpO( Ui, OpPHEHTUPOBAHHOTO HA HH)KEHEPHYIO0 W MH(OPMALIMOHHYIO
cepsl nesTenbHOCTH. YTIyOJeHHbIN ypOBEHb U3yYeHUs: UH(POPMATUKU 00ECIIEUYMBAET:
HOJIFOTOBKY OOYyYaroluXcs, OPUEHTUPOBAHHBIX  HA CHEHHAIBHOCTH B 00JIacTU
MH(GOPMAILIMOHHBIX TEXHOJIOTUN 1 MHKEHEPHBIE CIIEIMAaIbHOCTH, YYaCTUE B IPOCKTHOM U
UCCJIEIOBATENLCKOW JICSITENIbBHOCTH, CBSI3AHHOM C COBPEMEHHBIMHM HaIpaBICHUSMU
oTpaciau MH(POPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUMA, MMOArOTOBKY K y4acTHIO B
OJIMMIIUAAAX U craye EAHOro rocy1apcTBEHHOIO SK3aMeHa Mo HH(OpMaTHKe.

[TocnenoBarenbHOCTh U3YYEHHUS TEM B MpEJeNax OJHOrO roja OOy4eHHUsS MOXKET
OBITh U3MEHEHA MO0 YCMOTPEHHUIO YUUTeNsl MpU MOATOTOBKE paboyeil mporpammbl U
IIOYPOYHOTO TJIAHUPOBAHHS.

OO111ee 4ncIo YacoB, PEKOMEHIOBAaHHbIX JUIsl U3YyUeHHUs] HHPOpMaTHKH, — 272 yaca:
B 10 xiacce — 136 yacoB (4 yaca B Heneno), B 11 kiacce — 136 yacoB (4 yaca B HEJENIO).

Bo3moxkHa KoppeKkTHpOoBKa 00I1IEro Yncia 4acoB, PEKOMEH0BAHHBIX JJIs1 U3yUEHUS
npeaMeTa, ¢ y4eTOM HWHIUBUAYAJIbHOIO MOAXO0/Aa 00pa3oBaTENbHBIX OpPraHM3aluid K
yrayOJeHHOMY HM3y4YeHHIO MH(POPMATHKH, B paMKax COOJIOJEHUS TUTMEHHYECKUX
HOPMATHBOB K HECIbHON 00pa30BaTeIbHON HArpy3Ke.

COJEP)KAHUE OBYUEHUSI!

! Kypcueozw BBIJCJICH MaTepuall, KOTOpLIﬁ HE SIBISETCA 00sA3aTeNIbHBIM npyu MU3Yy4YCHUHU U HE BXOAUT B COACPIKAHUC

MMPOMEXYTOYHOM UITM UTOTOBOM aTTECTAIMH IO TPEIMETY.
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10 KJIACC llnppoBasi rpaMOTHOCTH

TpeOoBanus TeXHUKH 0€30MMACHOCTH M THTHUEHHI TIPU pad0Te ¢ KOMITBIOTEPAMH H
JPYTUMU KOMITIOHEHTaMU IIU(POBOTO OKPYKEHHUSI.

[TpunHIUTIEI PabOTHI KOMITBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. ApXHTEKTypa (oH
Heiimana. ABTOMaTHdecKO€ BBINIOJIHEHUE MporpaMMbl mporeccopoM. OnepaTuBHas,
MOCTOSIHHAsI W JOJrOBpeMeHHass mnamsiTb. OOMEH [aHHBIMH C TOMONIBIO IIWH.
KoHTpomiepbl BHEMIHUX yCTPOUCTB. IIpsAMOI OCTYI K TaMSTH.

OcHOBHbIE TEHACHIMUA Pa3BUTHUSI KOMIBIOTEPHBIX TexHosorui. [lapannenbHbie
BbIUKCIeHUd. MHoromnpoiieccopubie cuctembl. CynepkoMibloTepbl. PacripeneneHHbie
BBIYHMCIIUTENFHBIE CUCTEMBI U 00paboTKa OONBIIMX JaHHBIX. MOOUIbHBIE ITUGPOBHIC
YCTPOMCTBA W HMX POJb B KOMMYHHKalMSIX. BCTpPOGHHBIE  KOMITBIOTEPHI.
MukpokoHTpoJuiepbl. POOOTH3HpOBaHHBIE POU3BOJCTBA.

[IporpammHoe oOecreueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. Buibl
nporpaMMHOro obecnedeHuss W ux HazHadyeHue. OCOOEHHOCTH MPOTPAMMHOIO
obecrieueHrss MOOMIBHBIX yCcTpoicTB. [lapamnensHoe nporpamMmmupoBanue. CUCTEMHOE
nporpammHoe ooecredeHue. OnepanuoHHbIE CUCTEMBI. Y TWIHTHL. J{pailBepbl yCTPONCTB.
WHcTamisiys 1 IeUHCTAIUTIUS TPOrpaMMHOT0 00ecrieyeHMsl.

QaitnoBble cucteMbl. [IpUHIMNBI pa3MelIeHUss W HMEHOBaHMS (aliIoB B
noyroBpeMeHHoi namsatu. [llabnons! it onucanus rpyri ¢aitios.

[Iporpammuoe obGecnieuenue. JIuneH3upoBaHue MPOrpaMMHOTO OOecredeHus |
uudpoBeix pecypcoB. IlpompuerapHoe M CBOOOJAHOE MporpaMMHOE OOecTeUeHHE.
KoMmmepueckoe 1 HEKOMMEpPUECKOE MCMOJIb30BAHUE MPOrPAMMHOIO OOecredyeHus |
uppoBeIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas 3aKOHOJATEIHCTBOM
Poccuiickon  ®epepanuu 3a  HENPABOMEPHOE  HCIHOJIB30BAHWE  MPOTrPAMMHOIO
obecrnieueHus U HUPPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOEHUSI M amMapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Cereble mpotokoiibl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKoIbI cTeKa
TCP/IP. CuctemMa TOMEHHBIX UMEH.

Paznenenune I[P-cetm Ha mojcerh ¢ MNOMOIIBID Macok mnoacereil. CereBoe
agmMuHuctpupoBanue. [lomydeHue MAaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka HanMUMsI CBA3M C y3J70M ceTu. OnpenesaeHne MapipyTa IBUKEHUS MaKETOB.

Bunsr JIeSITEIbHOCTH B ceTu HNnTepner. CepBucsl HNuTeprera.
['eonndopmarmonHsie cucTeMbl. [ €0JOKAIMOHHBIC CEPBUCHI PEATBHOTO BpPEMEHU
(Hanpumep, JlOKauusg MOOWJIBHBIX  TEJNEe(POHOB, ONpEIECICHUE 3arpy>KeHHOCTH
aBTOMArucCTpaseil), ”HTEPHET-TOPTOBIISA, OpOHUPOBaHNE OUIIETOB ¥ TOCTHUHHUII.

['ocynapcTBeHHBIE D3JIEKTPOHHBIE CEPBUCHI MW ycayrd. CouUalIbHBIE CETH —
Oopranu3aiysi KOJJIEKTUBHOTO B3aUMOJICUCTBUS U OOMeHa JaHHBIMU. CETEeBOW ATHKET:
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IpaBwjia MOBEAECHUA B KuOeprpocTpancTBe. [IpoOiema MNOUIMHHOCTH MOITYYEHHON
uHdopmaruu. OTKPBITEIE 00pa30BaTEILHBIC PECYPCHI.

TexHOreHHblE M SKOHOMUYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUHA. OO0mue mnpoOsieMbl  3aluThl
uHpopMauu u nHpopmannoHHou OezonmacHocTu. CpeacTBa 3alUThl HH(GOPMALUK B
KOMIBIOTEpPaX, KOMIBIOTEPHBIX CETSIX W aBTOMATHU3WPOBAHHBIX HH(POPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecnieueHne HHPOPMALIMOHHONW OE30IaCHOCTH.

[IpenoTBpallieHNEe HECAHKIIMOHUPOBAHHOIO IOCTYIIA K IMYHON KOH(UIEHIINAIBHOMI
uHbOpMaINK, XPAHAIIEHCS Ha MEPCOHATBHOM KOMIBIOTEPE, MOOMIIBHBIX YCTPOMCTBAX.
BpenonocHoe mporpamMMHOe o0ecriedeHrne U CrocoObl 0OpbOBl ¢ HUM. AHTUBUPYCHBIC
nporpaMMmbl. OpraHusanusi JUYHOro apxuBa HHpopmauuu. Pe3epBHOE KOMUpoOBaHUE.
[TaposibHas 3amMTa apXuBa.

[udpoBanne nanHbix. CUMMeTpUUYHBIE U HecuMMeTpuuHble mudpel. Hlnudpsel
npocrtoit 3amenbl. Hudp Lezaps. [Hudp Buxenepa. Anropurm mmdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmanus, nanHsie W 3HaHus. VHPOpManMOHHBIE MPOIECCH B MPHUPOJIE,
TE€XHHUKE U OOIIECTBE.

HemnpepbiBHBIE W JHCKpPETHBbIE BENWYMHBI W cuUrHaibl.  HeoO6xomuMocTh
JTUCKpEeTU3aly nHpopMaIuu, npeHa3HauYeHHOM ISl XpaHeHUsl, epeadi u 00paboTKH
B IIU(PPOBBIX CHCTEMAX.

JIBonuHOE KOHpoBaHKe. PaBHOMEPHBIE M HEPABHOMEPHBIE KOABL. /[ekonupoBaHue
COOOUIEHUH, 3alMCaHHBIX C MOMOILIBID HEPAaBHOMEPHBIX KOJOB. YcioBue @DaHo.
[TocTpoeHne OOHO3HAYHO JEKOIHWPYEMBIX KOJOB C TMOMOULIBIO JepeBa. EnvHUIBI
U3MepeHus KoimuecTBa WHpopManmu. A(aBUTHBIM TOIXOM K OIEHKE KOJIMYECTBA
uHdopMaIuu.

Cucrembl cuucieHus. Pa3BepHyTas 3amuch IENbIX W JAPOOHBIX YHCEI B
MTO3UIIMOHHOW cucTeMe cunciieHns. CBOKMCTBA MO3UIIMOHHOW 3aIIMCH YHCIIA: KOJIMYECTBO
uudp B 3amMUCH, NPU3HAK JETMMOCTH 4YKCIIa Ha OCHOBAaHUE CHUCTEMbI CUHCIICHHUS.
AJITOpPUTM TIepeBOJIa LEJIOro yucia U3 P-UYHON CUCTEMBbI CUMCIIEHUS B JIECSITUUYHYIO.
ANTOpPUTM TepeBoJia KOHEYHOUW P-u4HOW ApoOM B MECATUYHYIO. AJIITOPUTM TEpEeBOjA
LEJOr0 4YKclia U3 JECATUYHOM CUCTEMBI cuMciieHus B P-uunyro. IlepeBoa koHeuyHOM
JIeCATUYHOU npoou B P-nunyro. J[BomdHas, BochbMEpUYHasi U II€CTHAAIATEpUUIHAs
CHUCTEMBbI CUHUCIICHUS, CBSI3b MKy HUMHU. Apr(pMETHISCKHE OTIEPAINH B TTO3UITMOHHBIX
CHUCTEMaxX CYUCICHUA. 1pouuHas YpAaeHOGEUIeHHAA Ccucmema CHUcieHus. [[6oudHo-
0ecAmuYHas cucmema CHucieHus.

Komuposanue texkcroB. KomupoBka ASCII. OnnobalitHeie kKoaupoBku. CTaHmapT
UNICODE. Konuposka UTF-8. Onpenenenune nHGopMamoHHOTO 00beMa TEKCTOBBIX
COOOILIEHUH.
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KonupoBanue nzoOpaxenuil. OueHka MHPOPMALUOHHOTO 00bema rpaduyecKux
JAHHBIX TIPU 33JIaHHBIX pa3pelIeHUH U TITyOuHe KOoaupoBaHus 1BeTa. [[BeToBbIe MOIENH.
BexropHoe koauposanue. @opmatsl rpaduueckux Qaitnon. TpexmepHas rpaduxa.
®pakTanbHas rpaduka.

Konuposanue 3Byka. OuieHka HHGOPMAIIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX IPH
3aJJaHHBIX YaCTOTE JUCKPETU3ALNUH U Pa3pSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHstue BbICcKa3biBaHMs. BbickasbiBarenbHble  (HOPMBI
(mpeaukaTsl). KBaHTOPHI Cy11eCTBOBAHUS M BCEOOIIIHOCTH.

Jlornyeckue omnepauuu. TaOnuibl HUCTUHHOCTH. Jlornueckue BBIpAKEHUS.
Jlormueckue ToxkaecTtBa. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO TaOJIHUIL
VCTUHHOCTH. JIornueckue onepanuu 1 orepanuy HajJ MHOKECTBAMH.

3aKkoHBI anreOpbl JIOTMKUA. OKBHBAJICHTHbIE MPEOOpPa30BaHMS  JIOTMYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHSI 1 CUCTEMBI YPABHEHHUM.

Jlornyeckue (QyHKUMU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKIMI OT KoJinyecTBa apryMeHToB. [1oyiHbIE cUCTEMBI TOTHYECKUX (QYHKIUH.

Kanonunueckue Gpopmbl noruueckux BolpakeHU. CoBepIIEHHbIE JU3bIOHKTHBHBIC
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (POPMBI, AITOPUTMBI UX IMOCTPOEHUS MO TaOJIHULEe
VCTHUHHOCTH.

Jlormyeckue 3reMeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropaspsaaeii  cymmarop. lloctpoeHne cxeM Ha JIOTMYECKHMX JJIEMEHTax 10
3aJIaHHOMY JIOTUYECKOMY BBIP@KEHHUIO. 3aIllCh JIOTHYECKOTO BBIPAKEHUS 1o
JIOTUYECKOM CXEME.

IIpeacraBieHye LEIbIX YUCEN B TaMATH KOMIIbIoTepa. OrpaHUYEHHOCTh AUana3oHa
Yyycell IPU OrPAaHUYEHUU KOJIWYEeCTBA paspsanoB. llepemnosiHeHue paspsaHON CETKH.
be33HakoBbIe M 3HAKOBEIC JaHHBIC. 3HAKOBEINM OWUT. JIBOMYHBIN HOMOJHHTSIBHBINA KO
OTPULIATEIIBHBIX YUCEN.

[lobutoBble  jormyeckue onepauuu. Jlornueckuii, apudmeTnyeckuii U
nukndeckuit casuru. [lludposanue ¢ moMoIb0 MOOUTOBOM oNepaIuy «UCKITIOYAIOIIEe
NJIN».

[IpencraBiieHre BEMIECTBEHHBIX YMCET B TAMITH KOMIBIOTEPA. 3HAYAIIAS YAaCTh M
nopsiok yucna. JluanazoH 3HaYeHWI BelIEeCTBEHHBIX uucels. [Ipobnembl XpaHeHuUs
BEILECTBEHHBIX YUCEJI, CBA3aHHBIE C OTPAHUYEHUEM KOJIMYECTBA pa3psi0B. BeinosHeHne
orepalnii ¢ BeIeCTBEHHbIMU YUCIIaMH, HAKOTJIEHHE OIIMOOK TPHU BBIUUCICHUSX.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

OmnpeneneHre BO3MOXHBIX Ppe3yJbTaTOB pabOThl MPOCTEHIIUX aJTOPUTMOB
YIPABJICHUS UCTIOJIHUTEIISIMUA U BBIYUCIIUTEIBHBIX AITOPUTMOB. OTipeieieHre UCXOIHBIX
JAHHBIX, IPH KOTOPBIX aJTOPUTM MOXKET AaTh TpeOyeMbli pe3ybTarT.

Oranbel pewmieHus 3aJad  Ha KOMIbloTepe.  MHCTpyMeHTalnbHbIE CpEACTBA:
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TPaHCISATOP, OTJIATYUK, TPOodUIupoBIIUK. KoMnuidius u UHTEprpeTanus IporpaMm.
BupTtyanbHble MalllMHbI.

WNurerpupoBanHas  cpeaa  pa3paboTku.  Meroabl  OTJIAAKU  MPOrpamM.
Hcnonb3oBanue TpacCUpoBOYHBIX Tabmui. Otnagounbiii  BeiBoA. [lomaroBoe
BBITIOJTHEHUE MTporpaMmbl. Toukn octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunel AaHHBIX:
LEJI0YUCIIEHHbIEC, BEIECTBEHHbIE, CUMBOJIbHBIC, Jorudueckue. BerBienusa. CiioxHbIe
ycnoBus. lluknel ¢ ycmoBueM. [lukibel 1o mnepemenHou. B3aummozaMeHseMOCThb
pa3IMYHBIX BUAOB LHUKIOB. MIHBapuaHT nukia. CocTaBiIe€HHUE UKIA C UCIIOIb30BaHUEM
3apaHee ONpeIeICHHOrO MHBAapUaHTa [UKIIA.

JlokyMeHTHpOBaHUE nporpaMm. lcnosb3oBaHne KOMMeHTapueB. Iloaroroska
ONMCaHMS IPOrPAMMbI U UHCTPYKIIMH JUJIS TIOJIB30BATEIIS.

AnroputMbl 00paOOTKM HATYpaJbHBIX YMCEJ, 3alMCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CUMCIICHHUA: pa3OMEHHE 3alUCU 4YKCIIa Ha OTAENIbHbIE U(PBI, HAXO0XKIECHUE
CYMMBbI ¥ IPOU3BEACHUS IU(]P, HAXOKIEHUE MAKCUMAJIbHON (MUHUMAIbHON) LIUQPBI.

HaxosJieHne Bcex IpOoCThIX YHCEN B 33JJaHHOM JuanasoHe. [IpeacraBinenue yucia
B BHJI€ HA0Opa MPOCTBIX COMHOXKHUTENEH. AINTOPUTM OBICTPOTrO BO3BEACHHS B CTEIIEHb.

OO0paboTka JaHHBIX, XpaHSIMUXCA B (Qainax. TeKcToBble W JBOMYHBIEC (Dailsibl.
daitnoBeie nepemMeHHble ((aiinoBbie ykazaTenn). Utenue u3 aiina. 3anuce B paiii.

Pa3buenne 3amaum Ha mnomazamauu. [loamporpammel (mpouenypsl U (YHKIUHN).
Pexypcus. PekypcuBnbie 00bekThI ((ppakTainbl). PekypcuBHbIe ponieypbl U QyHKIIUH.
Hcnonb3oBaHue cTeka Il OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHne  CTaHAAPTHOM  OMONMMOTEKM  s3bIKAa  MPOrpaMMHUPOBAHUS.
[MoaxntoueHne OMOIMOTEK MOANPOrPaMM CTOPOHHUX MNPOU3BOJAUTENECH. MoynbHBIN
IPUHIUI TOCTPOCHUS POTPAMM.

Yucnennble MeToAbl. TOYHOE M MNPUOIMKEHHOE peleHus 3afgaud. YucrneHHble
METO/bl PEIICHUS YpaBHEHUH: MeEToJA mepedopa, METOJ MOJIOBUHHOIO JEJICHHUS.
[TpubnmxeHHOE BbIUMCICHHUE AJIMH KPUBBIX. Bbrunciaenue miomaaei puryp ¢ noMoubo
YUCJIEHHBIX METOJO0B (METOJ MPSMOYTOJIbBHUKOB, MeTo A Tpanenuil). [Touck makcumyma
(MUHUMYMa) PYHKIIMU OJTHOM IEPEMEHHOW METOAO0M MOJOBUHHOIO JICJICHUSI.

OO0paboTka  CHMBOJBHBIX  JAHHBIX. Bcerpoennsie byHKUMA ~ A3bIKa
MPOTPAMMUPOBAHUS 1T OOpaOOTKA CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: IMOJACYET KOJIMYECTBa IMOSBIECHUI CHUMBOJa B CTPOKE, pa3OueHue
CTPOKH Ha CJI0Ba MO NPOOEIbHBIM CUMBOJIAM, MOUCK MOJACTPOKH BHYTPH TaHHON CTPOKH,
3aM€Ha HaWJCHHOM MOJICTPOKHU Ha JAPYIYIO CTPOKY. I eHepanus Bcex CI0B B HEKOTOPOM
andasuTe, yIOBICTBOPSIOUINX 3aJlaHHBIM OorpaHudeHusM. [IpeoOGpasoBanue uucia B
CHUMBOJIbHYIO CTPOKY U 00paTHO.
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MaccuBel ¥ NOCIENOBATENBHOCTH  4Yucel.  BprunmcineHue  000OLIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHBa WJIM YHCIOBOM MOCIEAOBATENBHOCTU (CYMMBI,
NPOM3BENECHUS, CPEIHEro apupMETHUYECKOro, MHUHUMAJIBHOTO M MaKCHUMAJIbHOTO
JJIEMEHTOB, KOJMYECTBA DSJIEMEHTOB, YJIOBJIECTBOPSIOUIMX 33JaHHOMY YCIIOBHUIO).
JIvHEeNHbIM MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKa OAHOMEpPHOTro MmaccuBa. IIpocTeie MeTonbl COPTHUPOBKU (METOA
my3bIpbKa, METOJ BBIOOpa, COPTUPOBKA BcTaBKkamu). COpTUpOBKA CAUsHHEM. beicTpas
coptupoBka MaccuBa (aaroputMm Quickcort). JIBOMUHBIM NOUCK B OTCOPTHPOBAHHOM
MacCHBE.

JIByMepHBIE MacCHUBBI (MaTpPUIIbl). AITOPUTMBI OOPaOOTKH IBYMEPHBIX MAaCCHBOB:
3al0JIHEHUE ABYMEPHOIO YMCIOBOI'O MAaCCUBA 10 3aJaHHBIM IIPABUJIaM, TIOUCK 3JIEMEHTA
B JIBYMEPHOM MAaCCHBE, BBIYMCIIEHHE MaKCUMyMa (MUHUMYyMa) U CYMMBbI 3JIEMEHTOB
JIByMEpPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOLIOB ABYMEPHOI'O MacCHUBA.

HNudopmanuoHHbie TEXHOJIOTHU

TekctoBeiii mporeccop. PenmaktupoBanue u  QopmartupoBanue. IIpoBepka
oporpadpuu u rpammaTuku. CpescTBa NOMCKA U aBTO3aAMEHBI B TEKCTOBOM ITPOLIECCOPE.
Hcnonp3oBanne ctwie. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTHL. (CHOCKH,
ornasienue. KomiektuBHas padora ¢ JoKyMeHTaMu. THCTpYMEHTHI pelieH3UpOBaHUs B
TEKCTOBBIX TIporieccopax. O6maunbie cepBuckl. Jlenosas nepenucka. Pedepar. [Ipasuna
HUTUPOBAHUS UICTOYHUKOB U 0opMIIeHUsT OMOIHOrpadUuecKuX CChUIOK.

OdopmieHue crnucka JUTEpaTypbl. 3HAKOMCTBO C KOMITBIOTEPHON BEPCTKOW TEKCTa.
TexHnueckue cpeacTBa BBoia TekcTa. Creruatn3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS
MaTeMaTHYECKUX TEKCTOB.

AHamm3 faHHbIX. OCHOBHBIE 3a/a4d  aHAJIM3a JAHHBIX: IPOTHO3MPOBAHME,
KJaccU(pUKalus, KIacTepu3alns, aHaluu3 OoTKJIoHeHud. [locnenoBareabHOCTh peleHus
3aJlay aHaJIh3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA Ka4eCTBa IaHHBIX,
BBIOOp W/WJIM TIOCTPOEHUE MOJENH, IPEoOpa30BaHUE JTAHHBIX, BU3YaJU3alMs JAHHBIX,
UHTEpIIpeTanust pe3ynbTaToB. [IporpammHble cpencTBa M HMHTEPHET-CEPBUCHI IS
00paboOTKM ¥ TpPEACTaBICHUS NaHHBIX. bombpiue naHHple. MammHHOE OOydYEHHE.
Humennexmyanvuwiii ananus OaHHbIX.

AHanu3 JaHHBIX C TOMOUIBIO AJEKTPOHHBIX TabIUIL. BbrunciaeHue cyMMbl, CpeTHETO
apumeTnyeckoro, HaubOJIbIIEro (HAMMEHBIIET0) 3HAUEHUs AMana3oHa. Brruucienue
kod(pduneHTa KOppeIsuu JABYX PAA0B JaHHBIX. [locTpoeHue CTOIOYATHIX,
JUHENYaThIX U KpyroBbix auarpamm. I[loctpoenue rpadukoB ¢pynkuuid. [logdop nunuun
TPEH/a, PELICHUE 3a/1a4 ITIPOTHO3UPOBAHUS.

YucneHHoe penieHre ypaBHEHUN ¢ MOMOUIbIO Mo0opa napamerpa. OnTuMuzanus
KaK T[IOMCK HAWIy4llIero pemieHus B 3aJaHHbIX YychoBusix. lleneBas ¢yHKIus,
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orpanudeHus. JlokanpHble M TI00aNbHBIN MUHUMYMBI LiefieBoM ¢GyHKuuu. Pemienue
3a/1a4 ONTUMU3ALUU C TIOMOIIBIO JIEKTPOHHBIX TAOIUII.

11 KJJACC Teopernyeckue 0CHOBbI HHPOPMATHKH

Teopernyueckue TOAXOAbI K OIEHKE KoJMyecTBa HWHGoOpMalu. 3aKoH
annutuBHOCTU HH(popManuu. Popmyina Xaptiu. Mudopmarius u BeposiTHOCTE. Dopmyna
[IlenHoHa.

Anroputmbl cxkaTtust JaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm
LZW. AnTopuTM™bl CKaTHs TaHHBIX C TIOTEPSIMU. Y MEHBIICHHE TITyOUHBI KOJUPOBAHUS
usera. OCHOBHBIE uaen anroputMmoB cxkarus JPEG, MP3.

CkopocTh  mepenayd  JaHHBIX.  3aBUCUMOCTh BPEMEHU  MEpelauud OT
MH(OPMAIMOHHOTO 00bEMa TaHHBIX M XapaKTEPUCTUK KaHala CB3U. [[pruunHbI
BO3HHMKHOBEHUS OLIMOOK IpH nepeaaye AaHHbiX. Konabl, No3Bossionme 00HapyKUBaTh
Y UCIIPABJIAITH OLUMOKHM, BOZHUKAIOIIME IIPH Nepeade TaHHbIX. PaccTosiHne X3MMHHTra.
Koaupoanue ¢ noproperriem 0utoB. Koapsl XaMMHHTa.

Cucrembl. KoMnoHeHThsl cucTeMbl U UX B3aumozeicTBue. CucteMHbI 3PQeEKT.
VYnpasienue kak nHGopManroHHbIN nponecc. OOpaTHas CBS3b.

Mopnenmn u wmoxenupoBanue. llens MoxpenupoBanuss. COOTBETCTBHE MOJEIU
MOJIeIUpyeMOMy OOBEKTYy WM TMpoleccy, Ienu MozenupoBanus. dopmanuzanus
IPUKJIAJHBIX 337a4.

[IpencraBieHue pe3yiabTaToB MOACIMPOBAHUSA B BUJE, YIOOHOM Ui BOCTIPUSATHS
yesoBekoM. ['paduyeckoe npeacTaBieHne JaHHBIX (CXEMBbI, Ta0IHUIIbI, TpaQuKn).

I'pads1. OcHoBHbBIE oHATHS. Bubl rpados. Onucanue rpadoB ¢ TOMOIIBIO MaTPHI]
CMEXHOCTH, BECOBBIX MATPHILI, CIUCKOB CMEKHOCTH. PellleHne anropuTMUYECKUX 3a1a4,
CBS3aHHBIX C aHaJIM30M TpadoB (MOCTPOEHUE ONTUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, oOmpeAelieHHEe  KOJMYECTBAa  PAa3IMYHbIX MyTed MEXKIy  BEpLIMHAMHU
OPUEHTUPOBAHHOTO AIIUKIMYECKOTO Ipada).

HepeBbs. bunapnoe nepeBo. JlepeBbss mnowucka. CrocoObl 00Xxoma aepesa.
[IpencraBnenne apupMEeTHIECKUX BBIPAXKCHUM B BUE AepeBa. JIMCKpETHBIE UTPHI IBYX
UTPOKOB ¢ noHou nadopmanmeit. [loctpoenue nepesa nepedopa BapruaHTOB, ONTUCAHUE
CTpaTeruy Urpbl B TAOIMUHOU (popme. BHIUTPHILIHBIE U TPOUTPHILIHBIC TOZUIIH.
BoIurpeliiHbie cTpaTeruu.

CpencTBa HMCKYCCTBEHHOro HHTe/UiekTa. CepBHUCHI MAIIMHHOTO TIEepeBoja U
pacnio3HaBaHusi ycTHOM peun. KorHutuBHble cepBuchl. MneHTudukanus M MOUCK
n300paxkeHuid, pacrozHaBanue aull. CamooOyuaromiuecsi cucteMbl. VcKyccTBeHHbIN
UHTEJUIEKT B KOMIBIOTEPHBIX Wrpax. lcnosib3oBaHME METOAOB HCKYCCTBEHHOIO
UHTEVIEKTa B OOydallMx cucremax. Vcmoiab30BaHHE METOJOB HMCKYCCTBEHHOIO
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HHTCIUVICKTa B pO6OTOTCXHHKe. HHTepHeT Bemeﬁ. HepCHeKTHBBI pa3BUTHUA
KOMITBIOTCPHBIX MHTCIUICKTYAJIbHBIX CHUCTCM. HeﬁPOHHBIe CCTH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Q@opmanuzanus NOHATUA anroputMma. MammHa TelOpUHra kKak yHUBEpCAJIbHAs
Mozenb Beruucnenui. Tesnc Yepua—TwropuHra.

OreHka CI0KHOCTU BbIUKCICHUA. Bpemst paboTsl U 00beM UCTIONB3yEMON MaMSITH,
MX 3aBUCUMOCTB OT pa3Mepa UCXOHBIX JaHHBIX. OLIEHKa aCHMOTOTUYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJIMHOMUAJIBHOW cioxkHOCTH. [lepeGopHbIEe anrOpUTMBI.
[Tpumepsl pa3InyHBIX ANTOPUTMOB PELIEHUS OHOU 33a4H, KOTOPBIE UMEIOT Pa3INYHYIO
CJIOKHOCTb.

ITouck MpOCTHIX Yucen B 3aJaHHOM JAMANa30HE C IMOMOIIBID aJrOPUTMa «PELIETO
Oparochenay.

MHoropa3zpsgHble 1e/ble Ynciia, 3a/1a4d JJTMHHON apu(METUKH.

CrnoBapu (accollMaTHUBHBIE MAacCUBBI, 0TOOpaxkeHus). Xau-tadbiuubl. [loctpoenue
aJ1(paBUTHO-4AaCTOTHOTO CJIOBApSI ISl 33/1aHHOTO TEKCTA.

Crexu. AHaIM3 TPaBUWIBHOCTHU  CKOOOYHOTO  BbIpakeHus. BwruucieHue
apu(pMETUYECKOTO BbIPAKEHUS, 3aIIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnosnb3oBaHUE OYEpEAN 11 BDEMEHHOT'O XPAaHEHUS JaHHBIX.

Anroputmbel  Ha Trpadax. IlocTpoeHHe MUHUMAJIBLHOTO OCTOBHOTO JEpeBa
B3BEUICHHOIO CBA3HOTO HEOPUEHTHpOBaHHOro rpada. KomnuecTBO pa3invuHbIX MyTen
MEX/ly BEpIIMHAMH OPHUEHTHPOBAHHOIO allMKINUECKOro rpaga. Anroputm JleikcTpsl.

HepeBps. Peanmm3anus nepeBa ¢ IOMOLIBK) CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(Ounapubie) nepeBbsi. llocTpoeHue gepeBa Il  3aJaHHOTO  apU(PMETUUECKOTO
BbIpaKEHUsI. PexypcuBHBIE alropuTMbl oOxona nepeBa. lMcnonb3oBanue crteka U
ouepenu st 00Xoja AepeBna.

JluHamMuyeckoe MporpaMMUpOBaHUE KaK METOJ PEIICHMs 3a/ady C COXPaHEHUEM
IPOMEKYTOUHBIX PE3YJIbTATOB. 3a/auyd, pelIacéMbple € IOMOIIBIO JUHAMUYECKOIO
IPOrpaMMHUPOBAHHUSA: BBIUMCICHUE PEKYPCUBHBIX (YHKUMN, MOACYET KOJIMUYECTBA
BAapUaAHTOB, 331a4H1 ONITUMHU3ALNY.

[Tonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM TMporpammupoBanuu. OOBEKTH U
kinaccel. CBoiictBa U MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJM3.
Pa3paboTka mnporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO  MOAXOJA.
Wukarncynsuus, HacieJ0BaHue, TOJIUMOP(HU3M.

Cpenst  ObicTpoii  pa3paboTku mporpamm. [IpoekTupoBanue wuHTEpdeiica
noJsib3oBaTesns. Vcnonap30BaHME TOTOBBIX YMPABISAEMBIX 3JIEMEHTOB JUJISi MOCTPOEHUS
uHTEepdeiica.
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O0630p sA3bIKOB MporpammupoBanus. [loHATHE 0 mapagurMax MporpaMMHpPOBAHUS.
HNupopmanuoHHbIE TEXHOJIOIUH

Oranbl KOMIBIOTEPHO-MATEMATHYECKOTO MOJEIMPOBAaHUA: MOCTaHOBKA 3a/layH,
pa3paboTka MOJENH, TECTUPOBAHUE MOJIEIH, KOMIIBIOTEPHBIH SKCIEPUMEHT, aHaJIU3
pe3yJbTaTOB MOJICIIUPOBAHMS.

JluckpeTu3anus mpu MaTeMaTHYeCKOM MOJICTUPOBAHUU HETIPEPHIBHBIX MPOLIECCOB.
MopenupoBaHue JBH>KCHUSL. MopenupoBaHue OMOJIOTUYECKUX CHUCTEM.
MaremaTuyeckue MoJIeJId B S)KOHOMHKE. BBIUHNCIUTENbHBIE SKCIIEPUMEHTHI C MOJEISIMHU.

OO06paboTka pe3yabTaToOB dKCIepUMeHTa. MeTo HauMEeHbIUX KBaapaToB. OreHka
YHUCJIOBBIX IapaMETPOB MOJIEIUPYEMBIX OOBEKTOB M TMpolleccoB. BoccTaHoBlieHUE
3aBUCUMOCTEH 10 pe3ysibTaTaM dKCIEPUMEHTA.

BepostHoCcTHBIE MOJIEIIN. Meronsl Momnte-Kapno. NmuranmonHoe
MozenrpoBaHue. CUCTEMBI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensuroHHbIC) 0a3bl JaHHBIX. Ta0auia — npeiIcTaBlICHUE CBeICHUN 00
OMHOTHIHBEIX OOBekTax. Ilome, 3ammch. Kimmou Tabmunpl. PaGotra ¢ roroBoii 0a3oi
JMaHHBIX. 3amnojgHeHue 0a3pl JaHHbIX. [louck, copTupoBka W GUIBTpAlMs JTaHHBIX.
3anpochkl Ha BBIOOPKY JaHHBIX. 3alpoChl C TMapaMeTpaMmu. Beluucisembie mojis B
3amnpocax.

MHoroTtabmuunpie 0a3bl JaHHBIX. THIBI CBsI3ed Mexay Tabnuiamu. BremmHui
kiro4. LlemocTHOCTh 6a3bl TaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nurepuer-npuinoxenus. [lonstrne o0 cepBEpHOM M KIMEHTCKOM 4YacTsAX CauTa.
TexHoNorust «KJIMEHT — CEPBEP», €€ TOCTOUHCTBA U HeaocTaTku. OCcHOBHI si3bika HTML
n kackagubix Tabmun ctuiedt (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha
BeOCTpaHHUIIE.

Pa3menienne BeO6-caliToB. ¥Ycimyra XocTuHra. 3arpyska (aiijioB Ha CaiT.

BBon u300pakeHHId C HMCHOJB30BAHUEM PA3IMYHBIX IU(PPOBBIX YCTPOUCTB
(mdpoBbIX ¢oToanmapaToB ¥ MHKPOCKONOB, BHJIEOKAMEp, CKAHEPOB U JAPYTHUX
yctpoiictB). ['paduueckuit pemakrop. Pazpemenme. Kampuposanue. Vcmpasienue
nepcriektuBbl. ['uctorpamma. Koppekius ypoBHei, koppekius 1iseta. OdeciBeunBaHme
LBETHBIX U300paxkeHuil. Peryms. Pabota ¢ obnactsamMu. OuiabTpsbl.

MHuorocoiinbie n300paxkenus. TekcToBbie cnou. Macka cnosi. Kanausl.
Coxpanenue BblgeneHHON ob6nactu. [loaroroBka wWiuItOCTpanuii s BeO-CaWTOB.
AHHUMHPOBaHHBIE N300paKEHUS.

Bekropnass  rpaduka. IlpumurtuBbl.  M3MeHeHue  mopsiaka — DJIEMEHTOB.
BreipaBHuBanne, pacnpenenenue. [pynmupoBka. Kpusble. ®DopMarbl BEKTOPHBIX
pucyHkoB. VMcnonb3oBaHue KOHTYpPOB. BekTopuzaiusi pacTpoBBIX NU300paKEHUH.
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[IpyHIMIIBI TTOCTPOEHUS U PENAKTHUPOBAHUS TPEXMEpHBIX Mojeneil. CerodHble
Mozenu. Marepuansl. MonennpoBanie HCTOYHUKOB OocBeleHus. Kamepol. AninTuBHbIE
texHoJoruu (3D-npunTepsl). [loHATHE O BUPTYyaJIbHOM pPEATbHOCTH U JOMOJHEHHOU
PEaNbHOCTH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
NHPOPMATHUKE HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTAThl OTPA’KAIOT TOTOBHOCTh M CIIOCOOHOCTH 0OOYYaroIIUXCs
PYKOBOJICTBOBAThCS COPMHUPOBAHHON BHYTPEHHEW MO3WLMEH JIMYHOCTH, CHUCTEMOM
LIEHHOCTHBIX OPHUEHTAlUi, O3UTHUBHBIX BHYTPEHHUX YOEXKJIEHUH, COOTBETCTBYIOIIMX
TPaJULUOHHBIM LIEHHOCTSIM POCCUICKOTO OOILECTBA, PACIIMPEHUE )KU3HEHHOTO OIbITA
U OIIBITa JAEATEIBbHOCTH B IPOLECCE pPeaTu3aluy CpPeACTBAMHM y4eOHOro IpeaMeTa
OCHOBHBIX HalPaBJIECHUN BOCIIUTATEIBHOM AEATEIBHOCTH.

1) rpasKaaHCKOro BOCIIUTAHMA:

OCO3HAaHUE CBOMX KOHCTHUTYLMOHHBIX IpaB U 00S3aHHOCTEW, YBa)KEHUE 3aKOHA MU
IIPABOIOPAJIKA, COONIOIEHNE OCHOBOIOIAralOUMX HOPM MH(OPMAIIMOHHOTO MpaBa U
UH(OpPMAIMOHHOW 0€30MMACHOCTH; TOTOBHOCTh IPOTUBOCTOSITh UAEOJIOTHH IKCTPEMU3MA,
HallMOHANINU3Ma, KCEeHOPOOWHU, IUCKPUMHHALMK 1O COLMAIbHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM MPU3HAKaM B BUPTYAJIbBHOM IIPOCTPAHCTBE;

2) NIATPHOTHYECKOTO BOCITUTAHMUS:
LIEHHOCTHOE OTHOIIEHNE K HCTOPUYECKOMY HACIIEINIO, NOCTHKEHUAM Poccun

B HayKe, UCKYCCTBE, TEXHOJOTHsIX, TOHUMaHNEe 3HaYeHUs] HPOPMATHUKU KaK HAyKH B
YKU3HH COBPEMEHHOTO OOLIECTBA;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS, JTHUYECKOTO  TOBEJCHUS;
CIOCOOHOCTH OIIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTHPYSIChH
Ha MOpAJbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM 4YHcje B cetu MurepHer; 4)
3CTETUYECKOI0 BOCIIUTAHMSA:
3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsi 3CTETUKY HAYYHOTO ¥ TEXHUYECKOTO
TBOPUYECTBA; CIOCOOHOCTh BOCIIPUHUMATH PA3IUYHBIC BUJII HICKYCCTBA, B TOM YHUCIIE

OCHOBAaHHOT'O Ha MCITOJIb30BAHMH MH()OPMALIMOHHBIX TEXHOJIOTHIA; D)
(u3nYecKoro BOCIUTAHUA:

c(hOpMHUPOBAHHOCTh 370POBOr0 M 0Oe30macHOro 00pa3a >KU3HHM, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JI0pOBbIO, B TOM YHCII€ 3a CYET COOJIOJICHHUS TpeOOBaHMI
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0e30mMacHOi dSKCIUTyaTalldd CPeACTB  MHGOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTHUH;
6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K AKTUBHOU JIESITEIbHOCTH TEXHOJIOTUYECKON U COLIMATIbHOU
HaIpaBJICHHOCTHU, CHOCOOHOCTh WHUIMUPOBAaTh, IUIAHUPOBATH M CaMOCTOSITEIBHO
BBITIOJIHATH TAKYIO IESITEIIbHOCTh; HHTEpeC K chepam mpodeccHoHanbHOM NesTeIbHOCTH,
CBSI3aHHBIM
¢ uHPOPMATUKOW, NPOrpaMMHUPOBAHMEM U HUH(OOPMAIMOHHBIMH TEXHOJOTUSIMH,
OCHOBaHHBIMH Ha JOCTIDKCHUSX HAyKu WHOOPMATHKA U HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHME COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymieil mpodeccun  u
peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIUIAHBI; TOTOBHOCTh W CIIOCOOHOCTH K
00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSKEHUU
BCEH KU3HU; 7) IKOJIOTHYECKOT0

BOCIIMTAHUA

OCO3HAHHE III00aJIEHOTO XapaKTepa SKOJOI'HICCKUX HpO6JI€M )51 HYTeﬁ HUX pCUICHUA,

B TOM 4YHCJIE€ C YYETOM BO3MOXKHOCTEH HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTUI; 8) HEHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH, JOCTIDKCHHSIM HAyYHO-TEXHHYECKOTO Tporpecca W OOIIECTBEHHOM
MPAKTUKH, 332 CYET MMOHUMAHUS POJIM UHPOPMAIIMOHHBIX PECYypCOB, HHPOPMAITMOHHBIX
MPOIIECCOB M MH(POPMAIMOHHBIX TEXHOJIOTHI B yCIOBUSX IUGPOBOM TpaHCchOopMaIuu
MHOTUX c(ep >KU3HU COBPEMEHHOTO OOIIECTBA; OCO3HAHWE IIECHHOCTH Hay4YHOU
JEeSATeTbHOCTH, TOTOBHOCTB OCYIIECTBIISITh
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIPHOCTh HHINBHIYAIBHO U B TPYIITIE.

B mporiecce mocTwKeHUs JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMMbl IO
uHdopmMaTuke y OOyYarolIuXcsi COBEPIICHCTBYETCS SMOIMOHAIBHBIA HWHTEIIEKT,
peanoararmmii copMUPOBAHHOCTD:

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJICHUE, CTIOCOOHOCThH aIallITUPOBATHCS K SMOITMOHATBHBIM
U3MCHCHUSM M MTPOSIBIIATH THOKOCTh, OBITh OTKPHITBIM HOBOMY; BHYTPCHHEH MOTHBAIINH,
BKJTFOYAIOIICH CTpEeMJICHUE K JOCTIKEHUIO 1NN
U yCIeXy, ONTHMH3M, HHHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, HCXOJS HM3 CBOMX
BO3MOYKHOCTEH; SMITaTHH, BKIIOYAIOIICH CIOCOOHOCTh ITOHMUMATh SMOIMOHAIBHOE
COCTOSTHHE
JIPYTUX, YYUTHIBATH €0 TIPH OCYIISCTBICHUU KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYBCTBHUIO U COMNEPEIKUBAHUIO; COIMAIBHBIX HABBIKOB, BKIIOYAIOIINX CHOCOOHOCTH
BBICTpAanWBaTh OTHOIICHUS
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C ApYIruMHu JIXOAbMH, 3360TI/ITI>C}I, MMPOABJIATE HHTCPCC U pa3pClIaTh KOH(i)J'II/IKTLI.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3ynbrare uzydeHuss ”HPOPMATUKH HA YPOBHE CpPEHEro 0011ero o0pa3oBaHUs
y oOyuatorierocst OyayT cOpMUPOBAaHbI METANIPEAMETHBIE PE3yNIbTaThl, OTPAXKECHHBIE B
YHHUBEPCAJIbHBIX yYEOHBIX JEUCTBUAX, @ UMEHHO — IO3HaBaTeJIbHbIC YHUBEPCAIbHBIC
yuyeOHble JCUCTBUS, KOMMYHUKATHBHBIE YHUBEpPCAJIbHbIE Yy4eOHBIE JICHWCTBUS,
PETYJISTUBHBIE YHUBEPCAIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIBHOCTD.

Ilo3HaBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUA Ba3oBbie

JOrnyeckKue JeicTBMA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYaJU3UPOBATh MPoOIeMy, pacCMaTpruBaTh
€€ BCECTOPOHHE; YCTAaHABIIMBATh CYIIECTBEHHBIM TIIPU3HAK WM OCHOBAHUS IS
CpaBHEHUS,

KJaccuuKaIu 1 0000IICHUS; ONIPEACIIATE IEIH IS TSIBHOCTH, 3a7aBaTh MapaMeTphl U
KPUTEpUM HUX JIOCTHUKECHUA; BBISBISITH 3aKOHOMEPHOCTH U TPOTHUBOPEYUS B
paccMaTpUBaeMBbIX SIBJICHUAX; pa3padaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM
aHaJIn3a UMEIOIMXCS

MaTE€pUATbHBIX U HEMATEPHAIbHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JESITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB

LIE€JISIM, OLICHUBATh PUCKHU MOCJIEACTBUN AEATEIbHOCTH; KOOPJAUHUPOBATH Y BBITIOJHSATH
paboTy B YCIOBUSIX pPeaJbHOT0, BUPTYAJILHOTO

1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;, pa3BUBATh KPEATUBHOE MBIIIICHHE

MIPU PEIICHUY KU3HEHHBIX MpoOsieM. ba3oBble ncciienoBaTe/bCcKue

JIelCTBHA.

BIIAJICTh HABBIKAMHU Y4€OHO-MCCIIEIOBATEIHCKON U MPOEKTHON JESTEIHHOCTH,
HaBBIKAMH Pa3peIICHUs TIPOOIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY
MOVCKY METOJIOB PEIICHHS MPAaKTHYECKUX 3a7ad, MPUMEHEHUIO Pa3JIMYHBIX METOJIOB
MO3HAHUS, OCYIIECTBIATH Pa3UYHBIC BHUJIBI JESITEILHOCTH TO TMOJYYSCHUIO HOBOTO
3HAHMS, €TO
WHTEPIPETALUU, TPEOOPa30BAHUIO ¥ IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIHIX, B
TOM YHCJIC TIPU CO3JaHUU y4EOHBIX U COIMAIBHBIX MPOEKTOB; (hOPMHUPOBATH HAYIHBIN
THUII MBIIUICHUS, BIAJCTh HAYYHON TEPMUHOJIOTHUEH,

KITFOUEBBIMU TMOHATUSIMH U METOAAMH; CTaBUTh M (HOPMYTUPOBATh COOCTBEHHBIC 33291
B 00pa30BaTEIbHON JEATEIBHOCTH

W OKU3HEHHBIX  CHUTYyallWsIX; BBISBIATh  NPUYUHHO-CJICACTBEHHBIE  CBSI3U W

aKTyaJIM3UPOBATh 3a/1auy, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS, HAaXOIUTh apTyMEHTBI JIJIs
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JIOKA3aTesIbCTBA CBOMX YTBEPXKICHMM, 3aaBaTh IapaMeTpbl M KPHUTEPUU PELICHUS;
aHAJIM3UPOBATh MOJYYEHHBIE B XOJE PELICHUS 3a/1a4d PE3yJIbTaThl, KpUTUYECKU
OLICHUBATh MX TOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBHSX; JaBaTh
OLICHKY HOBBIM CHUTyallUsIM, OLICHMBAaThb NPHOOPETEHHBIH OIBIT, OCYIIECTBIATH
LIEJICHAIIPABJICHHBIN [TOMCK IIEPEHOCA CPENICTB U CLIOCOOOB ACHCTBUS
B INPO(ECCHOHANBHYIO CpEely; YMETb IEPEHOCUTh 3HAaHUSA B IIO3HABATENIbHYIO U
PAaKTHUYECKYIO 00JIacTu
KU3HEIEATEIBHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;
BBIJIBUT'aTh HOBBIE UJIEH, ITPEJIaraTh OPUTMHAIIBHBIE TIOJIXO/IbI U PEIICHMS], CTABUTH
npoOJIeMbl U 3a/1a4M, JOIMYCKaOIKe albTepHaTUBHbIE pelieHus. Padora

¢ uHopMaLHen:

BJA/IeTh HABbIKAMHU MOJyuyeHUs HH(OpPMalMU U3 HMCTOYHHUKOB pa3HbIX THUIIOB,
CaMOCTOSITEJIBHO OCYILECTBIIATh MOMCK, aHAJIU3, CUCTEMAaTU3alUI0 U HHTEPIPETALNIO
uH(pOpMAIMU Ppa3IUYHBIX BHUJIOB M (OPM NPEACTABICHMS; CO3/1aBaTh TEKCThl B
pa3nuyuHbIX (popMaTax ¢ yueToM Ha3HauYEHUs MHPOpMAIUH
Y LIEJIEBOW ayAUTOPHHU, BBIOUPAst ONITUMAIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3al1y;

OLIEHUBAThH JOCTOBEPHOCTb, JETUTUMHOCTh HH(OPMALINH, €€ COOTBETCTBUE
IPABOBBIM U MOPAIbHO-ITHUECKUM HOpMaM; HCII0JIb30BaTh CPEICTBA HHPOPMAIIMOHHBIX
¥ KOMMYHHMKAITIOHHBIX TEXHOJOTHH B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3alMOHHBIX 337a4  C COOJIOJEHHEM TpeOOBAaHUN HPrOHOMHUKH, TEXHUKU
0€301acCHOCTH, TUTHEHBbI, pecypcocOepeKeHus, MPAaBOBbIX M 3TUYECKHMX HOPM, HOPM
UH(OPMAIMOHHOU
0e30MacHOCTH; BJIAJETh HABBIKAMM pACIO3HABAHUS W  3alUThl  MH(POPMALIHH,

MH(}OpMaMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMmMyHuKaTHBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiiCTBUS
Oo0menue:
OCYH.I@CTBHSITB KOMMYHI/IKaI_II/II/I BO BCEX C(l)ean KHN3HU,
pacrno3HaBaTh HEBEpOAbHBIE CPEACTBA OOIIECHHUS, TOHUMATh 3HAYEHUE COITUATBHBIX
3HAKOB, paCIlO3HABAThb IIPCAIIOCBIIKHU KOH(bHHKTHBIX chyauHﬁ n CMATryaTh KOH(bHHKTBI;
BJIA/IETh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJECHCTBUS, apIyMEHTUPOBAHHO
BE€CTH JUAJIOT, YMGTB CMATYaTh I(OH(I)J'II/IKTHBIG CI/ITyaI_II/II/I; pa3BepHyTo n JIOTUYHO
U3JIaraTh CBOIO TOUKY 3pEHHUS C UCITOJIB30BAaHUEM S3BIKOBBIX

CpPEACTB.
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CoBMecTHAS 1eATEIbHOCTD:
NOHUMATh M HCHOJIb30BAaTh IPEUMYIIECTBA KOMAHIHOW W HWHIUBUIAYAIBHOU
paboThI; BEIOMpPATh TEMAaTUKY U METOABI COBMECTHBIX JEUCTBHMA C YIETOM OOIIHX
UHTEPECOB

U BO3MOXHOCTEH KaXJOro 4Yi€Ha KOJUIEKTHBA; NPUHUMATh IEIM COBMECTHOM
NEeATEeIbHOCTH, OPTaHU30BBIBATH U KOOPIMHUPOBATH

JIEUCTBHS MO UX JOCTUKEHUIO: COCTABIIATH IIaH AEUCTBUN, PACIIPEACIIATH POJIU C YUETOM

MHEHUN YYaCTHUKOB, 0OCYKIaTh pe3yJbTaThl COBMECTHOM pabOThI; OLIEHUBATH KAYECTBO

CBOETO BKJIaJIa U KAXJA0T0 YYaCTHUKA KOMaH bl B OOLIUIA

pe3ysbTarT Mo pa3padOTaHHBIM KPUTEPHUSM; MpejaraTb HOBBIE MPOEKTHI, OLEHUBATH
WJICU C TO3UIIMU HOBU3HHBI,

OPUTHHAIIBHOCTH, PAKTUYECKON 3HAYUMOCTH;
OCYILIECTBIISTh MMO3UTUBHOE CTPATETUYECKOE MOBEJCHUE B PA3JIMUHBIX CUTYAITUSX,

IIPOABIIATE TBOPUCCTBO U B006pa}i(€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsiTuBHbI€ YHUBEpPCAJbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITEJIBHO ~ OCYILECTBIISITh  ITO3HABATEIIBHYIO  JIESITEIBHOCTD, BBISBIISITH
npoOJjieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOM
JNEATEIIBHOCTH U JKM3HEHHBIX CUTYALUAX; CAMOCTOSTEIBHO COCTABIIATH ILJIAH PELICHUS
poOJIEMBI C YUE€TOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHHM; JaBaTh

OLIEHKY HOBBIM CHUTYallUsIM;

pacMpATh paMKH y4eOHOTO MpeAMETa HA OCHOBE JIMYHBIX MPEANOYTEHUN; 1eTaTh

OCO3HaHHBIA BHIOOP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTh
3a pEIIeHHE; OLEHUBATH MPUOOPETEHHBIM OMBIT, CIOCOOCTBOBATH (POPMHUPOBAHUIO H

IIPOSIBIICHUIO IIIMPOKOU dPYAULUU B Pa3HBIX
00JIacTsAX 3HAHUM, MOCTOSHHO TMOBBIIATh CBOW 0Opa30BaTENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:
JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTb,
OIIEHMBAaTh COOTBETCTBUE PE3YJbTATOB IIEJISIM; BJIaJICTh HAaBbIKAMU IO3HABATEIbHOU
pedaexcun Kak 0CO3HaAHUSI COBEPIIIAEMbIX
JNEUCTBUU U MBICIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMI, UCIIOIb30BaTh
npuemMbl pedIaeKCuH JUIsl OLEHKH CHUTYallud, BHIOOpAa BEPHOTO PEIICHUs; OICHUBATH
PUCKH M CBOCBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHIXKEHUIO; IPUHUMATh MOTHUBBI U
apryMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTAaTOB AESITEIbHOCTH.
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IIpunsaTus cedst M APyrux:
MIPUHUMATh ce0s, MOHUMAasl CBOM HEJIOCTATKU U JOCTOMHCTBA; IPUHUMATh MOTUBBI
Y apTyMEHTHI IPYTUX NPHU aHAIU3E PE3yJIbTaTOB JAESITEIbHOCTH; IPU3HABATH CBOE
IpaBO U MPaBO JIPYTrUX Ha OMIMOKY; pa3BUBaTh CIIOCOOHOCTh MOHMMATh MHpP C
MO3ULIUN JPYTOro YeJOBEKA.

INTPEAMETHBIE PE3YJIBTATDBI

B mpouecce uzyueHus: kypca MHGOpPMATHKU yriyOseHHOro ypoBHsa B 10 kiacce
oOyyJaroumMucs OyIyT TOCTUTHYTHI CIICIYIOIINE MPEIMETHBIE Pe3yIbTaThl:

BJIa/ICHUE TIPEJICTABICHUSAMHU O POJIM MH(POPMAITUH U CBSI3aHHBIX C HEW MIPOIECCOB
B MPUPOJIE, TEXHUKE M OOIIECTBE, MOHATHUSMU «UHGMOpMAIL, «UHOOPMAITMOHHBIN
MIPOIIECCH, KCUCTEMAY, KKOMIIOHEHTBI CUCTEMBD», CUCTEMHBIN 3(PPeKT,
«uH(OpMaIIMOHHAs CHUCTEMay, «CUCTEMa YIPaBICHUS»; BIAJCHHE METOAaMH IMOHCKa

uHpopMaluu B ceTi UHTEepHET, yMEHNE KPUTHIECKH
OLICHMBATh NH(OPMALIKIO, IOTyUYEHHYIO U3 ceTh VHTepHeT;

yMEHHUE XapaKTEePU30BaTh OOJIbIIIKE IAHHBIE, TPUBOJIUTH MPUMEPHI HCTOUHUKOB UX
MOJyYeHHUs W HAIPaBJICHUS WCIOIB30BaHUS, YMEHHE KIacCU(UIIMPOBATh OCHOBHBIE
3aJa4M aHaiu3a JaHHBIX (MPOTHO3WPOBAaHUE, KIACCHU(pUKAIUS, KIacTepU3aIlHs, aHau3
OTKJIOHEHHIT), TOHUMATh IOCJIEOBATEILHOCTD PEIICHUS 3a/1ay aHallu3a JIaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKAa KAa4eCTBA JIAaHHBIX, BHIOOP W/WUIU MOCTPOCHUE
MOJIeNH, Ipeo0pa3zoBaHue JaHHBIX, BU3YATU3alUsl JTAHHBIX, MHTEPIPETAIIHS
PE3yIIbTATOB;

NMOHMMAaHHWE OCHOBHBIX TMPHUHIIMIOB YCTPOMCTBA ¥  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIIUN pPa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH; BIIQJIECHUE HaBBIKAMH PpPadOThl C OMEpPaIMOHHBIMU
CHUCTEeMaMH, OCHOBHBIMHU BHJIaMH MPOTPAMMHOTO OOECHEUEHUs IS pelieHus y4eOHbIX
3a71a4 TI0 BBIOPAHHOM CTIeIUaN3aIiN;, HAIMINE TIPEICTABICHUN O KOMITBIOTEPHBIX CETAX
¥ UX POJIH B COBPEMEHHOM MHpE,

0 0a30BBIX MPUHIMIIAX OPTaHU3ANHA U (YHKIIMOHUPOBAHUS KOMIBIOTEPHBIX CETEeH, 00
o0IMX TMPUHIUIAX pa3pabOTKu ¥ (PYHKIMOHMPOBAHWSA WHTEPHET-TPUIIOKCHHM,
MOHMMaHWE yrpo3 HHHOPMAIIMOHHON O€30MMaCHOCTH, UCTIOIB30BAaHUE METOOB

U CPEACTB TMPOTUBOACHCTBHUS JTHUM yrpo3am, COOIIOJieHHEe Mep O0e30MacHOCTH,
OpEeJOTBpAlIalONIMX  HE3aKOHHOE  pPaclpOCTpPaHEHHWE  MMEPCOHANbHBIX  JIaHHBIX,
cobOmoieHne TpeOOBaHUM TEXHUKM OE€30MacCHOCTH W TUTHEHBl Mpu padoTre ¢
KOMIIBIOTEpAMH ¥ JPYTMMH KOMIIOHEHTaMHU LH(POBOTO OKPYKEHHS, MOHUMaHHUE
IIPABOBBIX OCHOB HCTIOJIH30BaHMs KOMITBIOTEPHBIX MpOrpaMm, 0a3 JaHHBIX U paOOTHl B
cetu MHTEpHET;

NOHMMAHUE OCHOBHBIX MNPHUHIMIOB JIUCKPETHU3AIMM  PA3JIMYHBIX  BHJIOB
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uHdopMaIuu, yMEHHE ONpeAessiTh THHOPMAIIMOHHBIH 00beM TEKCTOBBIX, I'paduuecKkux
Y 3BYKOBBIX JaHHBIX TIPH 3aJaHHBIX MapaMeTpax AUCKPETU3AINH, YMEHUE OMPEICATh
CPEIHIOI0 CKOPOCTH TIepeaaun TaHHbBIX, OICHUBATh N3MECHEHHE BPEMEHU TIepeadn Mpu
M3MEHEHUH HH()OPMAIITMOHHOTO 00BbeMa JJaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U; YMEHUE
UCIIOJIb30BATh NIPU PEIICHUH 3a]]a4 CBOMCTBA MO3UIIMOHHOMN 3allUCH YUCE,

JITOpUTMA MOCTPOCHHUSI 3aIIMCH YUCIIa B IO3UIMOHHOM CUCTEME CUUCIICHUS C 3a/IaHHBIM
OCHOBaHMEM WU TOCTPOCHHS 4YHCIa MO CTPOKE, COAEp)Kalllel 3amuch 3TOTO YHClia B
MO3UIIMOHHOW CHUCTEME CYHUCIICHHUS C 3aJaHHBIM OCHOBAaHHMEM, YMCHHE BBITIOJNHSATH
apu(pMeTHYECKHE ONepalii B MO3UIIMOHHBIX CUCTEMaX CUHUCICHUS; YMEHUE BBIOIHATh
npeo0pa3oBaHUs JOTUYECKUX BBIPAKCHUM, UCITONIB3YsI 3aKOHBI

anreOphl JIOTUKH, YMEHUE CTPOUTH JIOTUYECKOE BBIPAKEHUE B JAU3BIOHKTHBHOM U
KOHBIOHKTUBHON HOPMaJIbHBIX (DOpMax 1Mo 3aJlaHHOM TaOIHIe UCTUHHOCTH, UCCIIEI0BAThH
00J1aCTh UCTUHHOCTH BBICKA3bIBAHUSI, COJCPIKAIIETO MIEPEMEHHBIC, PEIIaTh HECIOKHBIC
JIOTUYECKUE YpPaBHEHUS W CHUCTEMbl ypaBHEHUH; MOHWMMaHHE Oa30BBIX aJITOPUTMOB
00pabOTKM YMCIOBOM U TEKCTOBOM MH(OpMAIUK (3aMKUCh YUCEN B MO3UIIMOHHOMN CHCTEME
CUMCJICHHSI, HAXOXKJEHUE BCEX MPOCTHIX YHWCENT B 33JaHHOM Juamna3oHe, oOpadoTka
MHOTOPa3PSAAHBIX IEIBIX YHCEN, aHaJU3 CHMBOJIBHBIX CTPOK M JIPYTHX), aJTOPUTMOB
MIOWICKAa ¥ COPTUPOBKH, YMEHHE OMPEICIATh CI0KHOCTh M3Y9aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAHUE DJIIEMEHTOB MAacCHBa, COPTUPOBKAa MAacCUBa, MEpeOOpHbIE
QJIITOPUTMBI, IBOUYHBIN MOMCK) U TPUBOJIUTH IPUMEPHI HECKOJIBKUX aJITOPUTMOB Pa3HOMN
CIIOKHOCTH JJIS PCIIEHUsS OJHOW 3amadyd; BIAJCHUE YHUBEPCATBHBIM S3BIKOM
nporpaMMupoBaHusi Beicokoro ypoBHs (Python, Java, C++, C#), npencraBieHUs MU O
0a30BBIX THUMAX JAHHBIX W CTPYKTypax JaHHBIX, YMEHHUE HCIIOJIb30BaTh OCHOBHBIC
VOPABJISIIONINE  KOHCTPYKIIMH, YMEHHE OCYIICCTBISATh AaHAIM3  MPEIJIOKEHHOM
IIPOTPAMMBI: OTIPEICIATh PE3YNbTaThl PaOOTHI MPOTPAMMBI TIPH 33IAHHBIX HCXOJHBIX
JAHHBIX, OMPEACIATh, MPU KAaKUX MCXOJHBIX JAHHBIX BO3MOXKHO IMOTYYEHUE YKa3aHHBIX
pe3yibTaTOB, BBISBISATH JIAHHBIC, KOTOPbIE MOTYT TPHBECTH K OIIMOKE B padoTe
porpamMmbl, (POPMYIUPOBATH TPEMIOKEHUS O YIYUYIICHUIO MPOTPAMMHOIO KOJIa;
yYMEHUE CO37aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIE JOKYMEHTHI U JIEMOHCTPAIMOHHBIC
MaTepHabl C UCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U
00JIaYHBIX CEPBUCOB; YMEHHUE WCIOJIb30BaTh JJICKTPOHHBIC TAaONUIIBI MJIs aHaIu3a,
MIPEICTABIICHUS

u 00pabOTKM MaHHBIX (BKJIIOYAsi BBIYMCICHHE CYMMBI, CPEIHEr0 apu(pmeTHdeckoro,
HauOOJIBIIIETO W HAUMEHBIIIETO 3HAYCHHM, PEIICHHE YPaBHEHUM, BEIOOP ONTHMAILHOTO
perieHus, Mo00p JIMHUK TPEHA, PEIICHHUE 3a7a4 MPOTHO3UPOBAHUA).

B mpouecce uzyyenus: kypca MHGOpMATHKU YIiIyOJeHHOro ypoBHA B 11 kjacce
oOyyJaroumucs O0yIyT TOCTUTHYTHI CJIEAYIOIINE MPEeIMETHbIE Pe3yIbTaThl:
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YMEHHE CTPOUTh HEPAaBHOMEPHBIE  KOIbI, JOIMYCKAIOIIUME  OJHO3HAYHOE
JIEKOIUPOBAHUE COOOIICHHI (MPEPUKCHBIE KOJIbI), MCIOIB30BaTh MPOCTEHIINE KOJBI,
KOTOPBIE TO3BOJISIIOT OOHAPYKMBATh M WCIPABIATh OUIMOKM MpU MEpeaade JaHHBIX,
CTPOUTh KOJ, OO€CIeUYMBalOMi HAaWMEHBUIYIO BO3MOXHYIO CpPEIHIOW JUIMHY
COOOILIEHUS PU U3BECTHOW YaCTOTE CUMBOJIOB, MOSICHATH MPUHIUIBI pAa0OTHI IPOCTHIX
QITOPUTMOB CXKAaTHUsS JAHHBIX; YMEHHE pellaTh aITOPUTMUYECKHUE 3a/1a4i, CBA3aHHBIE C
aHanu30M rpadoB (3a1a4u MOCTPOEHUS ONTUMAJIBHOTO MTyTH MEX/y BEpIIMHAMU rpada,
OINpE/ENICHUs] KOJIMYECTBA PA3IMUHBIX MyTEed MEXAYy BEpIIMHAMU OPUEHTHPOBAHHOIO
allMKJIMYECKOro rpada), yMEeHHE MCIIONb30BaTh JEPEBbs NMPU aHAIN3E€ M IOCTPOECHUU
KOJIOB U JUIS IPEJICTaBICHUS apu(PMETUUECKUX BBIPAKEHUH, TPU PEILICHUH 3a/1a4 MOMCKa
Y COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI 110 33JAaHHOMY aJTOPUTMY, pa3padaTbiBaTh
U OOOCHOBBIBaTh BBIMIPBIIIHYIO CTPAaTErHi0 WIPbl; yMEHUE pa3paldaTeiBaThb U
pean30BbIBaTh B BUJE IPOTrpaMM 0a30BbIE aITOPUTMBI,

YMEHUE UCMOJb30BATh B IPOrpaMMax JaHHbIE PA3JIMYHbBIX TUIIOB C YUYE€TOM OTPaHUYECHUMA
Ha Jvana3oH MX BO3MOKHBIX 3HAUYE€HHM, MPUMEHATH MPHU PELIEHUU 3aJlad CTPYKTYpPbI
JaHHBIX (CIHCKH, CJI0BAPH, CTEKU, OUEPEH, A1EPEBbS), UCII0JIb30BAaTh 0a30BbIE ONEPALIUU
CO CTPYKTypaMu JJaHHBIX, IPUMEHSTh CTAH/IaPTHBIE U COOCTBEHHBIE TOANIPOTPAMMBI IS
00pabOTKM YHCIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK, UCIIOJIB30BaTh MPHU pa3padOTKe
nporpaMMm  OMOJMOTEKH MOANPOrpaMM, 3HATh (PYHKIIMOHAJIBHBIE BO3MOXKXHOCTHU
UHCTPYMEHTAJIBHBIX CPEACTB Cpeabl pa3pabOTKH, YMEHHE HCIIOJIb30BaTh CpPEICTBA
OTJIAAKM IporpaMM B Cpele NpOrpaMMHUpPOBAHMS, YMEHHE JOKYMEHTHPOBATH
pOrpamMMbl; YMEHHUE CO3/1aBaTh BEO-CTpaHUIIbI,

BJIa/ICHUE OCHOBHBIMHU CBEJICHHUSIMH O 0a3aX NaHHBIX, UX CTPYKTYpE, CPeICTBax
CO3aHUs U pabOThl C HUMHU, YMEHHE HCIIOIb30BaTh TaOJUUHbIE (PEISUOHHBIE) 0a3bl
JAHHBIX (COCTaBIATH 3ampochl B 0a3ax JAHHBIX, BBINOIHATH COPTHUPOBKY U TOUCK
3anuceil B 0a3e JaHHBIX, HAMOJHATH pa3padOTaHHYI0 0a3zy JaHHBIX) M CIPABOYHbBIC
CUCTEMBI; YMEHHE HCIIOJIb30BATh KOMIIBIOTEPHO-MATEMATUYECKUE MOJIEIH IJIs aHAIN3a
00BEKTOB M MPOIECCOB: (POPMYIUPOBATH LIE€Tb MOJAEIUPOBAHUS, BBINOJIHATH AHAIU3
pE3yNbTATOB, MOJYYEHHBIX B XOJ€ MOJEIUPOBAHMS, OLICHUBATh COOTBETCTBUE MOJEIH
MOJIETUPYEMOMY OOBEKTY MIIH MPOLIECCY, MPEACTABIATH PE3YIbTaThl MOJICIUPOBAHUS B
HarJIIHOM BUJIE;

yMEHUE OpraHU30BbIBAThH JUYHOE UHGOPMaIMOHHOE IIPOCTPAHCTBO
C HCIMOJb30BAHUEM PA3JIMYHBIX CPEACTB LUMPPOBBIX TEXHOJOTUM, TMOHUMAaHUE
BO3MOXKHOCTEH LIU(PPOBBIX CEPBUCOB rOCYJAPCTBEHHBIX YCIYT, HUPPOBBIX
00pa30BaTeNIbHbIX CEPBUCOB; TOHUMAaHUE OCHOBHBIX IPUHIIUIIOB PaOOThI, BO3MOXHOCTEH
U OTpaHUYCHMs] MPUMEHEHMSI TEXHOJIOTMI MCKYCCTBEHHOTO MHTEIUIEKTa B Pa3JIMYHBIX
00J1aCTSAX, HaJTM4KMe MPEACTABICHUM O Kpyre pelraeMbixX 3a7ad MallMHHOTO O0y4yeHus
(pacno3HaBaHus, KJIAacCU(UKALMU M MPOTHO3HPOBAHUS) HAIMYUE MPEACTABICHUI 00
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UCTIONIb30BaHUU HH(OPMAIMOHHBIX TEXHOJOTHH B Pa3IUYHBIX MPO(HEeCCHOHATBHBIX
chepax.
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10 KUIIACC
HaumenoBanue
Ne KomnuectBo OcHOBHBIE BUBI ICATEIIBHOCTH
pa3zesioB U TEM [IporpamMmHoO€E coziepaHue
/1 4acoB oOyyJaronmxcs
y4eOHOTro IpeMeTa
Pasznea 1. HHudgpoBasi rpaMoOTHOCTH
1.1 | Komnsrotep — 6 TpeOoBaHUs TEXHUKH O€30MIaCHOCTU U | AHAJIM3UPOBATh YCIOBUS
YHHUBEPCAJIbHOC THTHEHBI IIPH pab0Te ¢ KOMIIBIOTEPAMHU | HCIIOJIB30BaHUS KOMITLIOTEPA U IPYTHX

YCTPOMCTBO 00pabOTKH

TAHHBIX

U APYTEMH KOMIIOHECHTaMH [U(PPOBOTO
OKPYKCHHUS.

[TpuHIUTIBI paOOTH KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM. APXUTEKTypa
¢don Heitmana. ABTomMaTu4eckoe

BBINOJIHEHUE IPOTrPAMMBbI IIPOLIECCOPOM.

OnepaTtuBHas, MOCTOSAHHAS U
JIOJITOBpeMeHHast namsiTh. OOMeH
JTAHHBIMHU C TOMOIIIBIO IITHH.
KonTpoiuiepbl BHEITHUX YCTPOMCTB.
[IpsmMoit pgocTym K TIaMsATH.
OCHOBHBIE TEHJICHIIUU PA3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH.

JOCTYIMHBIX KOMIIOHEHTOB I (PPOBOTO
OKPY>KEHUS ¢ TOUKU 3PECHUS
TpeOOBaHUM TEXHUKH OC30MTaCHOCTH H
rurveHsl. ONUCBIBaTh COCTaBHBIC YaCTH
Y TIPUHIIUIIBI PAa0OTHl KOMITBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMIIBIOTEPHBIX
CHCTEM.

XapakTepu3oBaTh KOMITBIOTEPHI Pa3HBIX
ITOKOJICHUM.

Uckats B cetn naTepHeT nndopmanuio
00 OTEUECTBEHHBIX CICIMAINCTAaX,

1 KprMGOM B COACPIKAHNHN TEMATHYCCKOTO TNIAHUPOBAHUA BBIACTIACTCA MaTC€pHrall, KOTOpBH\/'I HE SIBJIIETCS 00s13aTEILHBIM IpU N3YUYCHUHN U HE BXOJUT B COACPIKAHUC HpOMe)KyTO‘-IHOﬁ

WJIA UTOTOBOM aTTECTAIIUH TI0 IIpEaAMETY.
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HapaJIJICJIBHBIC BBIYHCJIICHHUA.

BHECIIIUX BKJIA]] B Pa3BUTHE
BBIYUCIIUTEILHON TEXHUKH.
[IpuBOANTH PUMEpHI,
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MHoOronpoueccopHbI€ CUCTEMBI. MOATBEPKAAIOIINE TCHICHIIUU Pa3BUTHUS
CynepkoMmboTepsl. PacmpesieieHHbIe | pprypcIMTenbHOM TEXHUKH.
BBIYMCIIUTEIbHBIE CUCTEMBI U
00paboTKa OONBIINX JTAHHBIX.
MoOunbHbIE ITUPPOBBIE YCTPOICTBA U
UX pOJIb B KOMMYHUKAIUSX.
BcTpoeHHBIE KOMITBIOTEPHI.
MUKPOKOHTPOJIIEPHI.
PoGoTu3npoBaHHbIe MPOU3BOICTBA

[losicHATh CYIIHOCTh MapajuieIbHbIX
BblunciaeHu. [IpuBoguTh npumMepsl
3ajad, I peleHuss  KOTOPBIX
OPUMEHSAIOTCSI  CYNEPKOMIIBIOTEPHbBIE
TE€XHOJIOTHH WIH TE€XHOJIOTUU
pacnpeeeHHbIX BBIYHCIICHUN.
XapakTepru3oBatb poOOTU3UPOBAHHBIC
POU3BOJICTBA, MOOWIbHBIE LU(PPOBBIC
YCTPOMCTBA " ux poJIb B
KOMMYHUKAIHAX
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1.2

[Iporpammuoe
obecrnieueHue

[IporpammHuoe obecrieyeHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl nporpaMMHOro
oOecrieueHus U X Ha3HAYCHHUE.
Oco0eHHOCTH TPOrPAMMHOTO
oOecrieyeHusi MOOMIIBHBIX YCTPOUCTB.
[TapannensHOE IPOrpaMMHUPOBAHUE.
CucremMHOe IpOrpaMMHOE 0OeCTIeUeHHUE.
OnepalluOHHBIE CUCTEMbI. Y TUJIUTHI.
HpaiiBepsl ycTpoicTtB. MHCTAIIIsIUKUS |
JIEUHCTAIIISALIMS MPOTPaMMHOTO
obOecrieueHusl.

daitnoBble cucteMsbl. [[puHIUIIBI
pa3MeIleHrs U UMEHOBaHUs (ailioB B
nonroBpeMeHHou mamsitu. [11abioHbl
JUTSL OTTIUCAHUSI TPYTI (PaityioB.

Paborats ¢ rpaduueckum uHTEpPericom
oneparmoHHoi cucremsl (OC),
CTaHAAPTHBIMU U CITYKECOHBIMH
IPUIIOKEHUSAMU, (PaiIOBBIMU
MEHEKEPAMH.

COoOTHOCHUTE BUBI IUIEH3UN HAa
WCITIOJIb30BAaHUE TIPOTPAMMHOTO
obecrieueHus U MOPSI0K €ro
WCIIOJIb30BaHUS U PACIIPOCTPAHCHUS.
[TpuBOANTE MPUMEPHI TPOIIPUETAPHOTO
¥ CBOOOHOTO IPOTrPaAaMMHOTO
obecrieueHus, peTHA3HAYCHHOTO JIJISt
pelIeHns OJTHUX U TeX JKe 3aj1ad.
Ha3wsiBaTh OCHOBHBIC
IIPaBOHAPYIICHUS, HIMEIOIITHUE MECTO B
00J1aCTH UCHOIb30BaHUS
IPOTrPAMMHOTO
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3akoHOIaTEILCTBO Poccuiickoi oOecIrieyeHusl, 1 OTBETCTBEHHOCTh
denepanyu B 001aCTU IPOIPAMMHOIO | 32 HHX,  IPEIYCMOTPEHHYIO
obecnieueHus. JluneH3upopanue 3aKOHOIATEIbCTBOM PO.
MPOTPaMMHOT0 0OECTICUCHUSI U Ipaxkmuueckue pabomur*:
1u(poBeIX pecypcoB. IIponpuerapuoe | /. Pucmaniayus u deuncmannyus
¥ CBOOOTHOE MPOTPAMMHOE npozpamm

obecnieuenue. Kommepueckoe u
HEKOMMEPYECKOE HUCIOIb30BaHUE
MpOrpaMMHOro oOecreyeHus: 1
IU(PPOBBIX PECYPCOB.
OTBETCTBEHHOCTb, YCTAHABJIMBAEMAs
3aKOHOJATEILCTBOM Poccurickon
denepaluu 3a HEMPaAaBOMEPHOE
HCIOJIb30BaHKE MPOTrPaMMHOTO
oOecrieueHus U MUGPOBBIX PECYPCOB

! TIpepnaraemslii B mporpamMme 110 HHPOPMATHKE NepedeHb IPAKTUYECKUX PaboT SBJISETCS PEKOMEHAATEIBHBIM, YUUTENb EIAeT BhIOOP IPOBEICHHUS TPAKTHIECKHX PaboT.
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1.3.

KOMHLIOTGPHBIG CCTHU

[TpyHIMIIBI TIOCTPOCHUSA W ammapaTHBIC
KOMIIOHEHTbI KOMITBIOTEPHBIX CETEH.
CereBble mpoTokoibl. Cetb IHTEpHET.
Anpecanus B cetu IHTEpHeET.

[Tporoxomnsr creka TCP/IP.

CucreMa TOMEHHBIX UMCH.
Pa3nenenune IP-cetn Ha moaceTn ¢
MMOMOIIBIO Macok nmoacereii. CereBoe
agmMuHucTpupoBanue. [lomyuenue
JIAaHHBIX O CETEBBIX HACTPOMKAX

I1osICHATH NPUHIUIIBI IOCTPOCHHUS
KOMITBIOTEPHBIX CETEN. BBIABITH
oOlee U pa3nuurs B OpraHU3aluu
JOKJIBHBIX U IN100aJIbHBIX
KOMIIBIOTEPHBIX ceTer. lIpuBoauTh
npumepbl IpoTokosioB creka TCP/IP
C OIpeIEeTICHHBIMU (QYHKIIUSIMHU.

Hcnons30BaTh Macku moaceTei
115 pazouenus [P-cetn Ha mojceTy.
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kommbioTepa. [IpoBepka HaTU4us CBSI3U
c y35oM cetu. OnpenereHue MapuipyTa
JBIDKEHUS TTaKETOB.

Bune! nestenbHoCcTH B cetn UHTEpHET.
Cepsucol HTEpHETA.
["eonH(pOpMaAITMOHHBIC CHCTEMBI.
['eosOKalIMOHHBIE CEPBUCHI PEAIBHOTO
BpEMEHU (Hanpumep, JOKaIus
MOOHIIbHBIX TeNIe(hOHOB, ONPECICHNE
3arpy>K€HHOCTH aBTOMAarucTpaJiei),
WHTEPHET-TOPTOBJIS, OPOHUPOBAHUE
OWJIETOB U TOCTHHHII.
['ocynapcTBEHHBIE STIEKTPOHHBIE
cepBUCHI U yciuyrd. COUAIBHBIE CETH —
OpraHu3aIys KOJUIEKTUBHOTO
B3aUMOJICUCTBUS U OOMEHA JaHHBIMH.
CeTeBOM ATUKET: IIpaBUJjia TOBEICHNS B
kubepnpocrpanctse. [Ipobiaema
MOJTMHHOCTH TIOJTy4YE€HHOMN
uHdopmaruu. OTKPBITHIE
o0Opa3oBaTeIbHbIE PECYpPChI

[IpumensaTs nporpammHOE
oOecrieueHune AJid MPOBEPKHU
paboTOCIIOCOOHOCTH  CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposaHue
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14

HNudopmanmonHast
0€30MacHOCTb

TexHOTeHHBIE U SKOHOMUYECKHE
yTPO3bI, CBSI3aHHBIC C UCTIOJIb30BAaHUEM
nH(pOpMaIIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHA.
OO61ue mpoOsieMbl 3aIIUThHI
uHbopMaluu 1 HHOOPMALIMOHHOU
0€30IacCHOCTH.

XapakTepru30BaTh CyIIHOCTh MOHSATHIMA
«uH(pOpMaIOHHast 6€30MaCHOCTDY,
«3amura uHHOpMaITUN».

dopMynHpOBaTH OCHOBHBIC MMPABUJIA
uH(pOopMaIIMOHHOM 0€30MaCHOCTH.
AHanM3UpoOBaTh 3aKOHOIATEIHHYIO
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CpencTBa 3amuThl UHPOPMALIUA B
KOMIIBIOTEPAX, KOMITBIOTEPHBIX
CEeTSIX U aBTOMATU3UPOBAHHBIX
WH()OPMAITMOHHBIX CUCTEMAX.
[IpaBoBOE oOecmeueHnEe
nH(pOpMaITMOHHOM 6€30TTaCHOCTH.
[IpenorBpamieHue
HECAHKIIMOHUPOBAHHOTO IOCTyNa K
JUYHOU KOH(PHUICHIIMATIEHON
uH(pOopManuu, XpaHsaulencs Ha
MIEPCOHAILHOM KOMITBIOTEPE,
MOOUIIbHBIX YCTPOMCTBAX.
Bpenonocnoe nporpaMmmMHoOe
oOecrieyeHue 1 crnocoobl OOPHOBI ¢
HUM. AHTUBHPYCHBIC TTPOTPAMMBI.
OpraHuzarus JMYHOTO apXrBa
uHpopmaruu. PezeprHoe
konupoBanue. [laponpHas 3ammra
apxuBa.

[IudpoBanne qaHHBIX.
CHMMETpHUYHBIC U HECUMMETPUYHBIC

UG PBHI.
[udpsr mpocToii 3aMEHBI.

[Indp Lezaps.
[udp Buxenepa.

0a3y, kacarouryrocss ”HOOPMaIMOHHON
0€30MacHOCTH.

[IpuMeHATH cpeACcTBa 3alUTHI
uHpopMaruu: 6paHaMay3pHI,
AHTUBUPYCHBIC TPOTPAMMBI,
apOJUPOBAHNE
apXHWBHpPOBaHUE, MU(PPOBAHUE.
[IpenoTBpamars
HECAHKIMOHUPOBAHHBIN
JOCTYI K JINYHOH
KOH(DUIeHIINATIEHON
uHbOopMaIK, XpaHsIIeics Ha
MEPCOHATLHOM KOMIIBIOTEPE,
MOOWJIBHBIX YCTPOUCTBAX.
Ilpakmuueckue pabomot:

1. Aumusupycuule npoepammei.
2. lllugpposanue oannwvix
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Anroput™m mudpoBanus RSA
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Hroro no pasneny 24

Pasnen 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
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2.1

IIpencraBnenue
uHbOpMaluu B
KOMITbIOTEPE

19

Nudopmartus, qaHHbBIC U 3HAHMS.
NudopmanmonHsie mpoiieccsl B
IpUpOE, TEXHUKE U 00IIIECTBE.
HenpepbiBHBIE U JUCKPETHBIC
BEJINYMHBI U CUTHAJIBI.
HeobxoaumocTh TucKpeTru3aim
uH(bOopMaIuK, NpeTHA3HAYCHHON IS
XpaHeHus, nepeaayu u o0paboTKU B
U(POBBIX CUCTEMAX.

JIBOM4YHOE KOJUPOBAHHUE.

PaBHOMEpHBIE 1 HEPAaBHOMEPHBIE KOJIBI.
JlekoiupoBaHe COOOIIEHUH,
3aMMCaHHBIX C TOMOUIBIO
HEPAaBHOMEPHBIX KOJOB. Y cinoBue PaHo.
[TocTpoenune ogHO3HAYHO
JNEKOAUPYEMBIX KOJOB C IOMOUIBIO
nepesa. EnquHuiibl nuamepeHus
KoJndecTBa nHGopManuu. AndaBUTHBINA
NOJIXOJI K OLIEHKE KOJINYECTBA
uHbOopMaIuu.

CucteMsl cuncienus. PazsepHyras
3aMKCh LEJIbIX U JPOOHBIX YKCENl B
NO3UILMOHHOM CUCTEME CUUCIICHHUS.
CBoiicTBa MO3UIIMOHHON 3aMKUCU

YyCIIa: KOJMYECTBO LIU(P B 3aIUCH,

I1osICHATE CYIIHOCTH MOHATUI
«UH(pOpPMALIUSD, «JTAHHBIE,
«3HaHus». Pemiats 3amaun Ha
u3MepeHue uudopmanuu,
3aKJIIOYEHHOM B TEKCTE, C MO3UIIUU
andaBUTHOTO TToAX0aa (B
MPEINOIIOAKEHUHN O PABHOU
BEPOSITHOCTH TIOSIBIICHUSI CHMBOJIOB B
TEKCTE).

[TosicHATH HEOOXOAUMOCTD U
CYIITHOCTh AUCKPETU3ALIUU TIPU
XpaHEeHUH, TiepeIaue u o0paboTke
JAHHBIX C TIOMOIIBIO KOMITBIOTEPOB.
[TpuBOANTH MPUMEPHI PABHOMEPHBIX
Y HEPABHOMEPHBIX KOJIOB.
KoaupoBath u 1ekoaupoBaTh
COOOIICHHS C UCTIOJIh30BAHUEM
PaBHOMEPHBIX M HEPAaBHOMEPHBIX
K0710B. CTpOUTD NMPeUKCHBIC KOJIBI.
Knaccudummposats cucteMbl
CUHCIICHHSI.

BrInoaHsaTh CpaBHCHHC YHUCCII,

3aIlIMCaHHBbIX B I[BOPI‘-IHOﬁ,
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IMPU3HAK ACIIMMOCTH YHCJId Ha
OCHOBAHHC

BOCBMEPUYHOW M IIECTHAALATEPUYHOU

CHUCTCMaX CUHCJIICHHS.

OcCyniecTBIATE NEPEBOJ YACET MEKIY
JIBOWYHOM, BOCBMEPUYHON
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CUCTEMBI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1eoro yncia u3 P-uyHoi
CUCTEMBI CUMCIICHUS B IECATUYHYIO.
ANTOpuTM NEepeBoia KOHEUHOM P-
WYHOU IpOOU B JECATUUHYIO. AJITOPUTM
IIEPEBO/IA LEJIOTO YUCa U3 TECATUIHOU
CUCTEMBI CUMCIIeHUs B P-uuHy10.
[lepeBoa KOHEUHO JAECITUUHON APOOH
B P-nunyto. /[BonuHas, BOCbMEpUYHasI
Y IIECTHAALATEPUYHAS CUCTEMBI
CUMCIIEHUS, CBSI3b MEXKIY HAUMM.
Apudmerrueckue onepauuu B
MTO3UIIMOHHBIX CHCTEMAX CUHUCIICHMUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /lgouuno-oecaimuynas
cucmema CUUCeHus.

Koauposanne tekctoB. Koguposka
ASCII. OnHob6aiiTHBIE KOJUPOBKHU.

Crangapt UNICODE.
UTF-8.
MH(OPMAITMOHHOTO 00beMa TEKCTOBBIX

Koauposka Onpenenenue
COOOILIEHUH.

KomupoBanne nzobpaxenuit. Onenka
MH(OPMAITMOHHOTO o0beMa
rpauUecKuX MaHHBIX TPH 3aJaHHBIX

U IIECTHAIIATEPUYHON CUCTEMaMHU
CUMCJICHHUS.

BhINonHATE CllOXKEHUE U BEIUUTAHUE
YHCEeJl, 3alIMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOM U MIECTHAAIATEPUYHON
CUCTEMaX CUUCIICHUS.

Ocy1ecTBIsATh KOAUPOBAaHUE TEKCTOBOU
uH(popManuu c ITOMOUIBIO
KOJAUPOBOYHBIX TAOJIHLI.

Onpenenstb nHGOPMALUOHHBINA 00BEM
TEKCTOBBIX COOOIIEHHH B pPa3HBIX
KOJUPOBKAaX.

Brranciars pazMep 1BETOBOW MAIUTPHI
10 3HaYCHHUIO0 OUTOBOM TJTyOUHBI 1IBETA.
Onpenenars pazMepsl rpaduyecKux
(aitnoB NpU U3BECTHBIX pa3pelICHUH U
riyOrHEe KOAUPOBAHUS LIBETA.
Boruucnsats nHGOpMaIMOHHBIN 00BEM
M pOBOI 3BYKO3AMKCH 110 HYACTOTE
JTUCKPETU3ALNH, TITyOuHE
KOJMPOBAHMS Y BPEMEHH 3aIUCH.
Ilpakmuueckue padbomuoi:

1. Juckpemuzayus epaguueckoii

ungpopmayuu.
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pa3pelIeHUH U ITyOuHE KOAUPOBaHUS
usera. L{BeToBsie Monenn. BekropHoe

2. Juckpemuszayus 36yKo6oi
ungopmayuu
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konupoBanue. dopmatel rpaduuecKux
¢aitnos. TpexmepHas rpaduka.

®pakranbhas rpaduka. KogupoBanue
3ByKa. OneHka nHhOpMaImOHHOTO
00beMa 3BYKOBBIX JTAHHBIX TIPU
3aJJaHHBIX YaCTOTE AUCKPETU3ALNU U
Pa3pATHOCTH KOJUPOBAHHUS
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2.2

OcHOBBI anreOpsI
JIOTUKU

14

Anrebpa noruku. [lonstue
BbICKa3bIBaHUs. BbICKa3bIBaTEIbHBIC
dbopmel (npenukathl). KBanTOpbI
CYILIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue oneparuu. TaOauIlb]
HMCTUHHOCTH. JIornuecKkre BbIpaKEeHHUS.
Jlornyeckue ToxaecTna.
Jloka3aTenbCTBO JIOTUYECKUX TOXKICCTB
C TIOMOIIIBIO TaOIUI] HCTUHHOCTH.
Jlormueckue ornepanuy 1 Orepanuyd Haj
MHOKECTBaMHU.

3aKoHBI anreOphl JTOTUKH.
DOKBUBAJIEHTHbIE PEOOpa30BaHUS
JIOTUYECKUX BbIpakxeHul. Jlornueckue
YpaBHEHUS U CUCTEMbl YPaBHECHUIA.
Jlornueckue QyHKIMU. 3aBUCUMOCTD
KOJINYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKIMIA OT KOJIMYECTBA apryMEHTOB.
[TomHbBIE CUCTEMBI JIOTUYECKUX

[IprBOINTH PUMEPBI ITEMEHTAPHBIX M
COCTaBHBIX BBICKa3bIBAHUM.

PaznuyaTh BbhICKa3bIBaHUS U MPETUKATHI.
YcraHaBauBaTh CBA3b MEXKy anreOpoit
JIOTUKHU ¥ TEOPUEH MHOYKECTB.
Bpruucnsats 3Ha4€HUA JIOTUYECKUX
BBIPAKEHUN C JJIOTHYECKUMHU
onepanusMi KOHbIOHKIINH,
JTU3BIOHKIIUN, UHBEPCHUH, UMIUTUKAIINH,
SKBUBAJICHITU Y.

[IpoBoauTh aHanM3 TabJIUI UICTUHHOCTH.
Ctpouthb TaOIUIIBI UICTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.
OcyniecTBIATh S5KBUBAJICHTHBIE
npeoOpa3oBaHUs JIOTHICCKUX
BBIPAKEHUH C UCTIOJIB30BaHUEM 3aKOHOB
anreOphl JIOTUKH.

OcCyHecTBIATh MOCTPOEHUE JTOTUYECKOTO
BBIPKEHUS C TAHHOU

40



OenepanbHas padouas mporpamma | Mudopmaruka. 10—11 knaccesl (yriayOineHHbIH YPOBEHbD)

(GyHKLIHA.

Kanonunueckue Gpopmbl TOrHuecKux
BbIpakeHHl. COBEpIIEHHBIE
JU3BIOHKTUBHBIE 1 KOHBIOHKTUBHBIC
HOpMaJbHbIE (POPMBI, ATTOPUTMBI UX
HOCTPOEHUS MO Ta0JINLE UCTUHHOCTH.
Jlorndeckue 2J€MEHTHI B COCTaBE
koMmbtoTepa. Tpurrep. Cymmarop.
MHoropaspsaHeiii CymMmaTop.
[TocTpoeHue cxem Ha JIOTHYECKUX
DJIEMEHTaxX 110 33JaHHOMY JIOTUYECKOMY
BBIPAKXEHUIO. 3aIIUCh JIOTHYECKOTO
BBIPAKECHMSI 110 JIOTUYECKON CXEME

TabIUIEell HCTUHHOCTH U €r0
YIPOLIEHHE.

Pemrars npoctele nornyeckue
YPaBHEHUS U CUCTEMBI YPABHEHUN.
XapakTepu30oBaTh JIOTHYECKHE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATH yCTPOMCTBO CymMMaTopa H
TPUITEPA.

3anuchIBaTh JIOTUYECKOE BBIPAXKEHUE 10
JIOTUYECKOM CXEME.

CTpouTh cXeMbl Ha TIOTHUECKUX
AJIEMEHTAaX MO0 33JJaHHOMY
JIOTUYECKOMY BBIPAXKEHUIO.
Ilpakxmuueckue pabomer: 1.
Ilocmpoenue u ananuz madauy
UCMUHHOCU 8 MAOIUYHOM Npoyeccope
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2.3 | KomnwrotepHas 7 [Ipencrasienue uenbix ynucesn B naMatu | [lonydars BHyTpeHHEE NpeACTaBICHUE
apI/I(l)MeTI/IKa KOMIIBIOTCPA. Ol"paHI/I‘-IeHHOCTB [EJIbIX U BEIICCTBCHHBIX YHCEII B
AHAIIa30Ha HUCC]T IPU OTPAHIMICHIN IaMATH KOMIBIOTEPA; ONPENEIATh I10
KoJIn4ecTBa pa3psaioB. [lepenonnenue
_ BHYTPEHHEMY KOy 3HAYCHUE YUCIIA.
pa3psIHON CEeTKH. be33HaKoBbIE U
. XapakTepu3zoBaTh O€33HAKOBBIE U

3HAKOBBIEC JaHHEIC. 3HAKOBELIA OMT.
JIBOMYHBIN JOIOJHUTEIBHBINA KO/ SHAKOBBIC TAHHBIC.
IToONTOBEIE JIOTHYECKHE OoIepaluH. apI/I(l)MeTI/I‘IeCKHX Ollepalyi ¢ LEIbIMU
Jlornueckuii, apuMeTHYECKUH W | U BEIIECTBEHHBIMM YHCIIAMU B
nukandaeckuit cipurd. [llndposanue Iporeccope.

[IprMeHsTh MTOOUTOBBIE JIOTHYECKHE
C TOMONIBI0 TOOMTOBON  oOmepalnuu| onepaluu.
«uckimovaroee NI ». XapakTepu3oBaTh MPEACTABICHUE
[IpencraBieHne BEMIECTBEHHBIX YUCEI U XpaHEHUE B IaMATH KOMIIBIOTEpA
B MaMSITH KOMIIbIOTEpa. 3HavaIas 4acTh | BEILIECTBEHHBIX YKCEIN.
U TIOPAAOK yKucia. Jnana3oH 3Ha4eHUH | [ToSICHATH MPUYHMHBI HAKOTLJICHHS
BEIIECTBEHHBIX uncell. [IpoOnembr OMIMOOK NPU BBIUHUCICHUSIX  C
XpaHEHUS BEIIECTBEHHBIX YHCEII, BeIeCTBEHHEMH e —
CBSI3aHHBIE C OTPAaHUYECHUEM

Ilpakmuueckue padomut:
KOJIMYECTBA pa3psioB. BelnoiHeHue D 3
omnepanuii C BEIIECTBEHHBIMU YHCIaMu, | = ()3y Henue nopaspAoROco MAamiHHoco
HAKOTUICHUE OIMUOOK MPU BBIUUCICHUSIX Npedcmaesnenuis Yenolx U 6eUecimeennbLY

yucen

Htoro no pazaeny 40
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Pa3nen 3. AiropuT™Mbl U IPOrpaMMHPOBaHuUe

3.1

BBenenne B
MPOrpaMMHUPOBAHUE

16

Omnpenenenne BO3MOKHBIX
PE3yNBTaTOB PAOOTHI IPOCTEHIITIX
JITOPUTMOB YIIPaBIICHUS
WCITOJTHUTENISIMA Y BBIYHCIATEIHHBIX
anroputmoB. OrpeseieHne UCXOIHbIX
JAHHBIX, TPHU KOTOPHIX AITOPUTM
MOKET JIaTh TpeOyeMbIil pe3yJbTarT.

OTamnsl PCIICHUA 3a1a49 Ha KOMIIBIOTCPC.

HNHCcTpyMEHTAIBHBIE CPECTBA:
TPAHCIATOP, OTIATYUK,
npoduimpoBurk. Komnunsuus

Y MHTEpIIpETaLys IPOrpamMm.
BupTtyanbHble MAalIWHBI.
WuTerpupoBanHas cpeia pa3padboTKU.

BrlisicHATh pe3yabpTaT paboThl
JITOPUTMA JIJIS1 UCTIOTHUTENS TIPH
3aJJaHHBIX UCXOJIHBIX JaHHBIX,
OTIPE/IETISATH BO3MOKHBIE UCXOTHBIC

JaHHBIC IJISI U3BCCTHOT'O PC3YJIbTATaA.

[IpuBOANTH MPUMEPHI AITOPUTMOB,
coJiepKaluX MoclieJ0BaTEIbHbIE,
BETBALIUECS U LIUKIINYECKUE
CTPYKTYpbl. AHATU3UPOBATH
UKJINYECKUE aJITOPUTMBI JIJIsI
UCTIOTHUTENS. BoIIensTh sTamnsl
pelIeHus 3aJa4i Ha KOMITbIOTEpE.
[TosICHATH CYITHOCTH BBIJEICHHBIX
JTAMOB.
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Metoas! OTIaaKH IPOrPaMM.
Hcnonb30BaHnEe TPaCCUPOBOYHBIX
Tabnuil. OTaag0YHbIN BBIBO/I.
[TomaroBoe BBIMOJIHEHUE IPOTPAMMBI.
Touku ocranoBa. [IpocMOTp 3HaUECHUI
MIEPEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Tunsl 1aHHBIX:
L[EJIOUYHCIICHHBIE, BEIIICCTBEHHBIE,
CUMBOJIbHBIEC, JIOTUYECKUE. BeTBIeHusI.
CnoxHbie ycioBus. L{UKIIBI ¢ ycaoBHueM.
[{UKIBI 1O IEPEMEHHOM.
B3anmo3aMeHsIEMOCTD Pa3IMYHbBIX
BHJIOB LINKJIOB. IHBapuaHT LUKIIA.
CocraBiieHuE IUKIIA C UCTI0JIb30BAHHEM
3apaHee ONpeIeIICHHOTO MHBApUAHTA
LUKJIA.

JloKyMeHTHpOBaHHE IPOTPaMM.
Hcnonb30BaHHE KOMMEHTAPHEB.
[ToaroroBka onucaHusi OporpaMMbl 1
WHCTPYKIIMH JJIsI TIOJIb30BATEIIS.
AJTOpUTMBI 00pa0OTKH

HaTypaJIbHBIX YUCEJ, 3aMHCAaHHBIX B
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS:
pa3OreHue 3amucy Jucia Ha
OT/IeJIbHBIC IU(PBI, HAXOKICHUE

OTnaxxuBaTh IPOTPAMMBI C TIOMOIIBIO
TPaCCUPOBOYHBIX TAOJIHUIL H C
WCITIOJIb30BAaHUEM BO3MOKHOCTCH
OTJIQTYNKA CPEIbI
nporpammupoBanusi. COCTaBISITH
JOKYMEHTAITUIO Ha IPOrPaMMy.
Pa3pabateiBaTh 1 peaqM30BBIBaTh Ha
SI3BIKE TTPOTPAMMHUPOBAHUS
AJTOPUTMBI 00paOOTKH IENIBIX YHCE,
B TOM YHCJIe TIepeOOpHbIC
anropuT™Mbl. Pa3zpabaTeiBaTh
porpaMmMbl ISl 0OpabOTKU JTaHHBIX,
XPaHANIUXCS B TEKCTOBBIX (haiijiax.
Ilpakmuueckue pabomui:

1. Buvioenenue u oopabomka yugpp
Yenoeo YUcia 8 PasiuyHbIX CUCEMAX
CUUCTEHUSL C UCNONb308AHUEM ONePaAYULL
YeloYUCIeHHOU apupmemuxu.

2. Peuwenue 3a0au memooom
nepeoopa. 3. Obpabomka OaHHbIX,
XpaHsauwuxcs 6 Qainax

44



®denepanpHas padouas mporpamma | MUudopmartuka. 10—11 kmaccs! (yriayOaeHHBIN YPOBEHB)

CYMMBI U TIpoM3BeIeHUs 1Udp,
HaxXxoXXJICHUE MaKCUMaJIbHOU
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(MUHUMATBHON) TTUDPHI.

HaxoxaeHue Bcex MpOCThIX YUCET B
3aJlaHHOM Auana3oHe. [IpencraBnenue
4uCIia B BU/Ie HA00pa MPOCTHIX
COMHOXHUTENEH. AIITOPUTM OBICTPOTO
BO3BEJICHUSI B CTEIICHb.

O6paboTKa JaHHBIX, XPAHALIUXCS

B (paitnax. TeKCTOBbIE U ABOUYHBIC
daiinbl. @aitoBble IEPEMEHHBIC
(daiinoBbie ykazatenu). UteHue u3
daiina. 3anuce B aiin
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3.2

BcniomorarensHaeie
AT OPUTMBI

Paz0buenue 3a1aun Ha MoA3aJauH.
[TogmporpaMmsl (TIpoLieAyphl U
¢ynkuun). Pekypcus. PekypcuBHbie
00BbeKTHI ((ppakTainbl). PekypcruBHbIC
MPOIEeTyphl U GYHKITUH.
Hcnonb30BaHue cTeka it
OpraHU3allii PEKYPCUBHBIX BHI30BOB.
Hcnonb30BaHue CTaHIapTHOU
OMOJIMOTEKH S3bIKA
nporpammupoBanus. [logkirouenne
OMOIMOTEK MOANPOTPAMM CTOPOHHUX
POU3BOANTENIEH. MOTyIBHBIN HPUHIUIT
MOCTPOECHUS TPOTPAMM

Pa30OuBatp 3amady Ha moA3aAauu.
OdopMIIATH JIOTHYECKH 1IEJIOCTHBIE UITU
MOBTOPSAIOIINECS (parMeHThI
IPOrpaMMbl B BUJIE€ MOAIPOrPAMM.
[TosICHATH CYIIHOCTD PEKYPCUBHOTO
aNropuTMa.

HaxoauTh pekypcuBHbIE OOBEKTHI B
oKpyxarouiem mupe. Onpenensite
pe3yabTat paboThl MPOCTOTO
PEKYPCUBHOTO aIrOpUTMA.
Hcnonp30BaTh cTaHIapTHBIE
OMOIMOTEKH MOAMIPOrPaMM SI3bIKA
porpaMMHUPOBaHUsI, OUOIHMOTEKU
CTOPOHHHX MPOU3BOJIUTEIIEH.
[IprmMeHsI TP MOy IBHBINA IPUHLAIL
pu pa3paboTKe TPOrpamm.

Ilpakmuueckue paoomei:
1. Hcnonvzosanue noonpocpamm

CMaHOapmuou OubIUOmeKy sA3bIKa
NPOSPAMMUPOBAHUSL.

2. Paszpabomka noonpoepamm.
3. PexypcusHble noonpozpammul.

4, Mooynvublil npuryun nocmpoenus
npocpamm
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3.3

YuciieHHBIE METOBI

Yucnennsie MeTopl. TouHOE U
MPUOIMKEHHOE PEIICHUS 3a]1auu.
YucneHHble METOABI PELIEHUS
ypaBHEHUH: METOJI Iepedopa, METOT
MTOJIOBUHHOTO JIEJICHUS.
[TpubnkeHHOE BRIUMCICHUE TITHH
KpUBBIX. BIunciieHue iomaaei
buryp c noMouis0 YUCICHHBIX
METOJ0B (METO MPSIMOYTOJIbHUKOB,
mMetoa Tpanenuit). [louck makcumyma
(MuHUMYMa) QYHKITUU OJTHOM
MEPEMEHHON METOJI0M MOJIOBUHHOTO
JIETICHUSA

[TosicHATH IPUHITUTIBEI PaOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY

MEXIY TOYHBIM U TPUOTUKEHHBIM
pEIICHUSIMU BBIYMCIIUTEIbHBIX

3a/1ay.

Pa3zpabatbiBaTh 1 OTIIAXKUBATH
IPOrPaMMBbl, PeATU3YIOIIHE
YUCJICHHBIC METO/IbI PEIICHUS
ypaBHEHUH, NPUOIMKEHHOE
BBIYHCIICHUC JITHH KPUBBIX

U TUTOIIaAeH GUTyp, MOMCK MaKCUMyMa
(MuHUMYMa) QYHKIIMHA OJHOU
NIEPEMEHHOM.

Ilpakmuueckue pabomul:

1. Yucnennoe peuieHue ypasHeHul.
2. Ipubnudicennoe gviuucieHue OIuH
KpUswix u niowaoei gueyp.

3. Tlouck maxcumyma (MuHuMyma)
@yHKYUU
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3.4

AnroputmMbel 00pabOTKH
CUMBOJIBHBIX JAHHBIX

O6paboTKa CUMBOJIBHBIX JAHHBIX.
Bcerpoennsie pyHKIMM 361K
MIPOTpaMMHUPOBAHUS JJIs1 00paOOTKH
CUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKU CUMBOJIBHBIX CTPOK:
MOJICYET KOJIMYECTBA MOSBJICHUN
CHUMBOJIA B CTPOKE, pa30MeHUE CTPOKU
Ha CJIOBA 0 MPOOETHHBIM CUMBOJIAM,
MTOVCK TTOJACTPOKU BHYTPH TaHHOU
CTPOKH, 3aMEHa HallJICHHO! MTOICTPOKHU
Ha JpYyTyro cTpoKy. ['eHeparms Bcex
CJIOB B HEKOTOPOM aJi(haBUTE,
YIOBIIETBOPSIONINX 3aJaHHBIM
orpannuenusiM. [Ipeobpa3oBanue uncna
B CHMBOJIbHYIO CTPOKY U 00paTHO

Hcnonp30BaTh BCTPOECHHBIE
(GyHKIUU A3bIKA IPOTPAMMHUPOBAHUS
JU1s1 00pabOTKU CUMBOJIBHBIX CTPOK.
Pa3zpabatbiBaTh 1 OTIIAXKUBATH
IPOTPAMMBI, PEATH3YIOIIIHEC
TUTIOBBIE AJITOPUTMBI

00pabOTKN CUMBOJILHBIX

JTAHHBIX H a BEIOPAHHOM SI3bIKE
IPOTrPaMMHUPOBAHHSI.
[IpeoOpazoBbIBaTh YKCIaA B
CUMBOJIBHYIO CTPOKY H

obpartHo. Ilpakmuueckue

pabomul:

1. Ilocumeonvuas obpabomrka cmpox.
2. Obpabomxa  cmpok c
UCNONb308AHUEM @yHKYuLL

CMAaHOapmuoll  OubIUOmexu  s3vlKa
nPOSPAMMUPOBAHUSL.

3. I'enepayus ecex cnos,
Y00871emeopAIOUUX 3A0AHHOMY YCA08UIO
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3.5

Anroput™msl 00paboTKH
MacCHBOB

10

MaccHBBI U TOCIEI0BATEIEHOCTH
yrcell. Beruucienne 0000MEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MacCHBa
WJIM YHUCJIOBOM ITOCIEIOBATSIBHOCTH
(CyMMBI, POU3BEICHUS, CPETHETO

[IpuBOINUTHE IpUMEPBI
OJTHOMEPHBIX U JBYMEPHBIX
MaccuBoB. [IpuBoANUTH MpHUMEpPHI
3aJla4 13 MOBCEIHEBHOM KHU3HHU,
IIPEAINOIAraroInX UCIIOJIb30BAaHUE

50




OenepanbHas padouas mporpamma | Mudopmaruka. 10—11 knaccesl (yriayOineHHbIH YPOBEHbD)

apu(pmMeTHuyecKoro, MUHUMAaJIbHOTO U
MaKCUMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB,
YIIOBJIETBOPSIONINX 33 JaHHOMY
yCJIOBUI0). JIMHEWHBIN MOUCK
3aJIaHHOT'O 3HAYEHHUS B MACCHBE.
CopTrpoBKa OJJHOMEPHOI'O MacCHUBA.
[TpocTeie METOIBI COPTUPOBKU (METO.T
My3bIpbKa, METOJT BIOOPA, COPTUPOBKA
BCTaBKaMH).

CopTHpoOBKa CIUSHUEM.

bricTpas copTupoBKa MaccuBa
(anroput™ Quickcort).

JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM
MaccCHBe.

JIBymepHBIE MacCUBBI (MATPHIIBI).
AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MacCHUBOB: 3aIl0JIHEHUE IBYMEPHOTO
YHICIIOBOTO MacCHBa IO 3a/IaHHBIM
paBujiaM, MOKCK DJIEMEHTa B
JIBYMEPHOM MAacCHBE, BBIUYMCIICHHE
MakcuMyma (MUHMMYMa) M CyMMBbI
3JIEMEHTOB JIBYMEPHOI'O MacCHBa,
NepecTaHOBKA CTPOK U CTOJIOIIOB
JIBYMEPHOTO MAacCHBa

MacCCHBOB.

Pa3pabaTeiBaTh U OTIAKUBATH
IPOrPaMMBI, PEATU3YIOIINE TUITOBBIC
QITOPUTMBI 00PaOOTKH OTHOMEPHBIX U
JIByMEPHBIX MaCCHBOB, Ha BEIOPAHHOM
S3BIKE TPOrPAMMUPOBAHHSL.
Paszpabamvisame npoepammer 0ns
peutenuss npoCcmvix 3a0a4 AHAIU3A
OQHHDIX.

Ilpakmuueckue padomai:

1. 3anonnenue maccusa.
2. Buiuucnenue 0606wennoix

Xapaxmepucmuxk mMaccusa (4uciosoll
nocnedosamenvrocmu). 3. Ilouck
MUHUMATIbHO20

(MaKcumManbHo20) 1emMeHma 8 YUCi080M
maccuee.

4, Jlunetinwviii nouck 3a0anno2o

SHAYEeHUA 6 MACCUEBEe.

5. IIpocmwbie memoowr copmuposxu
maccuaa.

6.  bBuvicmpasa copmuposxka maccusa.
7.  Jleouunwlii nouck.

8. Obpabomka mampuy.
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9.

Ananusz oanHwix
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Hroro no paznemny

44

Paznen 4. UndpopmannoHHbIe TEXHOJIOTHH

4.1

O06paboTKa TEeKCTOBBIX
JTIOKyMEHTOB

6

TexkcToBBIN IPOLIECCOD.
PenaktupoBanue u hopmaTUpOBaHHE.
[IpoBepka opdorpaduu u rpaMMaTHKH.
CpencTBa moucka W aBTO3aMEHBI B
TEKCTOBOM ITPOLIECCOPE.
Hcnonp30BaHne CTUIIEH.
CTpyKTypUpOBaHHbBIE TEKCTOBBIE
TOKyMEHTBI. CHOCKH, OTJIABJIICHUE.
KonnexktuBHas paboTa ¢ JOKyMEHTaMH.
NHCTpyMEHTBI pELIEH3UPOBaHUS B
TEKCTOBBIX Mpolieccopax. Obaunbie
cepBuCHI. JlenoBas nepemnucka.
Pedepar. [IpaBuna nutupoBanus
HMCTOYHUKOB U OPOpMIICHUS
OoubmuorpaduuecKux CChUIOK.
OdopmiieHne crivcka JIMTepaTyphl.
Cmanoapmul 6ubu0CpAPUYECKUX
onucauil.

3HAKOMCTBO C KOMITBIOTEPHON BEPCTKOM
TekcTa. TexHu4eckue cpeicTBa BBOJIa
TekcTa. Crenuaan3nupoBaHHbIE CPEJICTBA
peIaKTUPOBAHUSI MAaTEMaTUUECKUX
TEKCTOB

Pa3zpabatbiBaTh CTPYKTYpY JTOKYMEHTA.
Hcnons3oBaTh cpencraa
aBTOMATHU3ALIMH MPU CO3JaHUU
nokymeHTa. [I[puMeHsITh mpaBuiia
IUTUPOBAHUS UICTOYHUKOB U
opopmieHus: oudbImorpaduuecKux
cceUTOK. [IpuHUMATE yuacTre B
KOJUIEKTUBHOM paboTe Hajl
JIOKyMEHTOM.

BrinonasaTs HabOp ¥ MPOCTYIO BEPCTKY
MaTEeMaTHICCKUX TEKCTOB.
Ilpakmuueckue pabomuwi: 1. Bepcmka

OOKYMEHmMO8 € MamemamuidecKumu
Gdopmynamu. 2. Mnococmparuunvie
OOKYMEHMbL. 3. Konnexmuenas

paboma ¢ 0OKymMeHmamu
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4.2

AHann3 JaHHBIX

Anamn3 nanHeIX. OCHOBHBIC 3a1a9H
aHajau3a IaHHBIX: POTHO3UPOBAHUE,
KJ1accuduKaIys, KiacTepu3aius,
aHaJIu3 OTKJIOHCHMH.

[IprBonTHE MpUMEPHI 33724 AaHAIU3A
JAHHBIX.

[TosicHATh Ha MpUMeEpax
[OCJIEIOBATEIBHOCTD PEIICHUS 3aa4
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[TocnenoBaTenbHOCTD pEUICHUS 337124
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OYMCTKA U OLICHKA Ka4eCcTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeid, TpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allusl JaHHBIX, HHTEPIIPETAIUS
pe3yabpTaroB. [IporpammHubie cpeacTBa
Y UHTEPHET-CEPBUCHI /I 00pa0OTKU U
MpEACTABIICHUS JaHHBIX. bomnbine
JaHHble. MalmHHOe 00yUYeHue.
HUnmennekmyanvuuiti anaius OAHHbIX.
AHanu3 JaHHBIX C TOMOIIBIO
AIIEKTPOHHBIX Tabull. Beruucienue
CYMMBI, CPETHETO apu(PMETHIECKOTO,
HanOOJIBIIEr0 (HAMMEHBIIIETO)
3HA4YE€HUs quara3oHa. Beraucienue
Koa(puIeHTa KOppesIuu AByX
panoB na"HbIx. [loctpoenne
CTOJIOYATHIX, TUHEHYATHIX U KPYTOBBIX
JarpamM.

[TocTpoenue rpadukoB GyHKIMIA.
[TonGop nuHUK TpeHa, pelIeHUE 3a/1a4
MPOTHO3UPOBAHUS.

HuclieHHOE pelmeHUE ypaBHEHUH C
MOMOIIIBI0O  MOJ0Opa  MapamMmeTpa.

aHaM3a JaHHBIX.
Pemate mpocThle 3aaun aHanm3a
JTAHHBIX C TTIOMOIIBIO AJICKTPOHHBIX
TaOJIHII.

Hcnonp30BaTh COPTUPOBKY U
¢unbTpel. Mcnonbs3oBaTh cpeacTBa
JeJI0BOM TpaduKu 7151 HArIsAHOTO
IpPE/ICTaBIICHUS IJaHHBIX. PemaTth
MPOCThIE pacueTHBIE U
ONTUMH3ALMOHHBIC 33141 C TTIOMOIIBIO
AIIEKTPOHHBIX TaOJUII.

Ilpakmuueckue pabomuwi:

1. AHanuz 0aHHBIX ¢ NOMOUWDBIO
91EeKMPOHHBIX MAOIUY.

2. Haznaonoe npedcmasnenue
Dpe3yIbmamos CmamucmudecKou
0bpabomku OaHHBIX 8 8UEe UACDAMM
cpeocmeamu pedaKxmopa 1eKmpOHHbIX
maobauy.

3. 1loo6op nunuu mpenoa,
NPOCHO3UPOBAHLUE.

4, Yucnennoe peuienue ypasHeHull
C NOMOWbIO N00OOpa napamempa. 5.
Pewenue 3a0au onmumuzayuu ¢
HOMOWBIO DJIeKMPOHHBIX MAOIUY
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OnTuMu3anus Kak MOMCK HAMTYUIIEro
pelIeHus B 33JIaHHBIX YCIIOBUSIX.
[leneBas yHKITUS, OTPAaHUYCHHUS.
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JlokanbHbIe U rO0ANBHBIA MUHUMYMBbI
neneBor pyHkuuu. Pemenue 3amnau
ONTHUMU3AIUHU C TIOMOIIBIO JIEKTPOHHBIX

Ta0IHI
Wroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO 136
YACOB I1O ITPO'PAMME
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11 KJIACC
Haumenosaunue
No KomnunuectBO OCHOBHBIE BUJBI JIEATEIILHOCTH
pa3aenoB U TEM IIporpamMmmHoO€e coaepkaHue
/1 9JacoB o0yJaronuxcst

y4eOHOro MpeMeTa

Pasznea 1. Teoperuyeckue 0CHOBBI HH(POPMATHKH

11

Nudopmarus u
MH(OpPMAIIMOHHbIE
IIPOLIECCHI

10

TeopeTnueckne NoaX0Abl K OLICHKE
KOJIM4eCcTBa HHPOPMAIIHH.

3aK0H QIIUTUBHOCTU HWH(OpMaIuu.
®opmyna Xaptiu. HWudopmamms u
BeposaTHOCTE.  Dopmyna  IlleHHOHAa.
AJITOPUTMBI CKATUS JAHHBIX. AJITOPUTM
RLE. Anroputm Xaddmana.

Anroputm LZW. ANTOpUTMBI CHKATHS
JIAHHBIX C MOTEPSAMU. Y MEHBIIICHHE
rIIyOWHBI KOJUPOBAHHUS 1BETA.
OCHOBHBIE UJIEU AITOPUTMOB CKATHUS
JPEG, MP3.

CxopocTh nepenayu JaHHBIX.
3aBUCUMOCTh BPEMEHH MEPENAUYU OT
nH(pOopMaIIMOHHOTO 00beMa TaHHBIX U
XapaKTePUCTHUK KaHayla CBSI3H.
[Tpu4rHBI BOSHUKHOBEHUS OMIMOOK

npu nepeaade gaHHbIX. Kogbl,
MO3BOJIAIOIINE OOHAPYKUBATh U
UCITPABJISAThH OMIUOKH, BOSHUKAIOIIINE
Ipu niepeaade JaHHbIX. PaccTosiHue

XapakTepu3oBaTh pa3InyHbIE
TEOPETUYECKUE ITOAXO0bI K OLICHKE
KOJIM4ecTBa HHPOPMAIIHIH.
OnuceIBaTh U3y4aeMbl€ aJrOPUTMBbI
CXaTHs JaHHBIX, CPABHUBATh
pPE3yNbTAThl UX PaOOTHI.

Pemate 3a1aum Ha onpeneseHue
BPEMEHHU MEPEAAYN JAHHBIX M0 KaHAITY
CBSI3U C U3BECTHBIMU
XxapakTepucTukamu. [1oscHATH
MPUHITUIIBEI OOHAPYKEHUS U
WCIIPABJICHUS OMIMOOK MpH Mepeaaye
JTAHHBIX C IIOMOIIBIO
MMOMEXOYCTOMYMBBIX KOJOB. [10ACHATH
3HAYECHUE NTOHATUI

«CUCTEMAY, KIIOACUCTEMAY,
«cUCTeMHBIN 3 PeKT»,
«yTIpaBJICHUEY; 3HAUCHUE OOpaTHON
CBSI3U JJISl JOCTUKEHHUS LEIN
yIIpaBJICHUS.
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XsmmuHra. Koguposanue ¢
noBTOpeHneM O0uToB. Koms

Ilpakmuueckue padomer:
1.  Cxcamue oOannvix
aneopumma RLE.

c

nomoulbio
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X3MMHUHTA. 2. Cocamue OaHHbIX ¢ NOMOUBIO
Cucrembl. KOMIIOHEHTBI CHCTEMBI M MX | ancopumma — Xagpgmana. 3.

B3aumoyeiicTere. CUCTeMHBII SPOEKT. | Cocamue Oannvix ¢ nomepamu

VYnpasienue kak HH(QOPMaLMOHHBIN (aneopummol JPEG, MP3).

npouecc. ObpatHas CBA3b 4. Ilomexoycmouyusvie KoObvl
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1.2

MonenupoBanue

Monenu u mogenupoBanue. Llens
MOJIEJIUPOBaHUs. AJEKBATHOCTh
MOJIeNIA MOACIIUPYEMOMY OOBEKTY WIIH
MIPOIIECCY, LIEH MOJICIIUPOBAHMS.
@opmann3anus NPUKIAIHbIX 3a7a4.
[Ipencrasiienue pe3yJbTaToOB
MOJICIUPOBAHUS B BUJIC, YIOOHOM LIS
BOCIIPUSATHS YEJIOBEKOM.

['paduueckoe npeacTaBiIeHUE TaHHBIX
(cxemsl, TaOmuLbl, rpadgukn). I'pader.
OcHoBHbIe noHsATHS. Bunbl rpados.
Onucanue rpadoB ¢ MOMOIIBIO MATPHII
CMEKHOCTHU, BECOBBIX MaTpHUII, CIIUCKOB
CMEXHOCTHU. Pemenue
aNTOPUTMUYECKHUX 3a]1a4, CBSI3aHHBIX C
aHanu3om rpagoB (IIOCTpOECHHE
ONTUMAJILHOTO IYTH MEX]Y
BepIIrMHamu rpada, onpeeacHue
KOJIMYECTBA PA3JIUYHBIX MTyTEH MEXKTY
BEPIIMHAMH OPUEHTHUPOBAHHOTO
aIMKJIMYEeCKOTo rpada).

Hepesbsi. bunapHoe nepeBo. JlepeBpd
noucka. CriocoOnI 00X0/1a JepeBa.

OrnpenensiTe NOHATHS «MOJIEIbY,
«MOJICIIUPOBAHUEY.
Knaccudumuposate mMomenu 1o
3aIaHHOMY OCHOBAHHUIO.
OnpenensiTe 1eab MOACTUPOBAHUS

B KOHKPETHOM CITy4ae.

[IpuMEHSTh aNIrOpPUTMBI HAXOXKACHUS
KpaT4yalllluX IyTEN MEXy BEPIIMHAMU
OpUEHTHUPOBaHHOTO rpada.

[IpuMEHSTh anTOPUTMBI OIIPEACIICHUS
KOJINYECTBA PA3IUYHBIX ITyTEH MEKIY
BEpIIIMHAMH OPUEHTUPOBAHHOTO
aIMKJIMYEeCKOro rpada.

[IpuBOINUTH PUMEPHI UCTIOIB30BAHUS
JIEPEBLEB U IpadOB MPU OMUCAHUU
0OBEKTOB U MPOLIECCOB OKPYKAIOIIETO
MuUpa.

Ctpouts nepeBo nepedopa BapuaHTOB.
XapaxkTepuszoBaTh UTPY KaK MOJIETh
HEKOTOPOU CUTYyallHNH.

JlaBatp orpeneneHne BHIMTPBIIIHON
CTpaTeruu.

OmnuceIBaTh BBIMT'PBINIHYIO CTPATCTHUIO
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[IpencraBnenue apudmMeTHIECKUX
BBIPAKEHUI B BUJE JAEPEBA.
JIMCKpeTHBIE UTPBI IBYX UTPOKOB C
noHoM uHpopmarnmei. [Toctpoenue
nepeBa nepedopa BapuaHTOB,

OMMCAHUE CTPATETUU UTPHI B
TaONMM4HOM (popme. BoIurpbliHbie 1
IIPOUTPBIIIHBIE TO3ULIAH.
BrArpeIisbie CTpaTeruu.

CpencTBa HCKYCCTBEHHOTO MHTEIUJIEKTA.
CepBHCBbl MalIMHHOIO II€peBoOJa U

pacro3HaBaHUs YCTHOM peun.
KorautusHbie CEpPBUCHI.
Nnentudukarms u MIOUCK
M300paXEHUM, pacro3HaBaHUE JIUII.
CamooOyuatoruecs CUCTEMBI.
HCKyCCTBEHHBI ~ WHTEIJUIEKT B

KOMIIBIOTEPHBIX Urpax. Mcnonp3oBanue
METOJ0B HMCKYCCTBEHHOI'O HWHTEJUJIEKTA

B oOyuaromux CUCTEMAX.
Hcnonb3oBanue METOJIOB
MCKYCCTBEHHOTO  MHTEJUIEKTA B
pobOoToTrexnuke. VHTEepHET  Bemiei.
ITepcniekTuBbI pa3BUTHUA
KOMIIBIOTEPHBIX ~ HWHTEJUIEKTyalbHBIX
CUCTEM.

B 3/IaHHOW UTPOBOM CUTYyallK B popMe
JiepeBa Wid B TabmuHoM hopme.
[ToSACHATH TOHATUS «UCKYCCTBEHHBIN
WHTEJUICKT, «MAITMHHOE 00yUIEHUE).
[IpuBOIUTH MPUMEPHI 3a/1a4, PEIIAEMbIX
C IOMOIIIbIO UCKYCCTBEHHOTO
WMHTEJIJIEKTA.

Ilpakmuueckue pabomer:

1. Iouck eviuepviuunon cmpame2uu

8 uecpe ¢ noaHou ungopmayuetl. 2.
Cpeocmea uckyccmeeHHozo

UHmeJliekma
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Henponnsie cetn
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Hroro no paznemny

18

Paznen 2. Airoput™Mbl 1 NPOrpaMMHUPOBAHHUE

2.1

DneMEeHThI TEOPUH
aJITOPUTMOB

6

dopmanu3zalysi TMOHITUS aJTOpPUTMA.
Mamuna TeropuHra Kak yHUBEpcallbHas
MOJIEJIb BHIYUCIICHHI.

Te3uc Yepua—Trpropunra.

OneHka CII0)KHOCTH BBIYMCIICHHUM.
BpeMms paboTbl 1 00BEM UCIIOJIB3YyEMOM
naMATH, UX 3aBUCUMOCTb OT pa3Mmepa
UCXOJHBIX JaHHbIX. OLeHKa
ACUMIITOTHYECKOU CII0KHOCTH
aITOPUTMOB. AJITOPUTMBI
MOJIMHOMUAIBHOU CIIOKHOCTH.
[lepebopHbie anroputmsl. [Ipumepsl
Pa3IMYHBIX AJITOPUTMOB PEIICHUS
OJIHOM 33/1a4M, KOTOPbIE UMEIOT
Pa3IUYHYIO CJI0KHOCTh

[ToSACHATH NOHATUS «BBIYUCIUTEIBHBIN
MIPOIIECCY, KCIOKHOCTh AIITOPUTMAay,
«3((PEKTUBHOCTD AITOPUTMAY.
[IpuBoauTH NpUMEpHI 3PPEKTUBHBIX
AJITOPUTMOB.

CocTaBisATh POrpamMMBbl JIJ1s1 MAIIMHbI
TrropuHra.

JlaBaTh OLIEHKY CIIOKHOCTH MU3BECTHBIX
AJITOPUTMOB.

Ilpakmuueckue pabomot:

1. Cocmasnenue npocmoii npocpammol
onst mawunwvl Toropunea
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2.2

ANTOpPUTMBI U
CTPYKTYpPbI JaHHBIX

28

ITonck MpOCTHIX YUCEI B 3aJTAHHOM
JIMAIa30He ¢ TOMOIIBIO aJropuT™Ma
«pemieTo DparoceHay.

MHoropa3psigHbI€ 1IeJIble YuCIa,
3a/1a4M IJTMHHON apu(METHKH.
CnoBapu (acconMaTUBHBIE MACCUBBHI,
oToOpakeHus ). X3II-Ta0IUIIbI.
[TocTpoenue anhaBUTHO-4ACTOTHOTO
cJIoBaps AJisl 33JJaHHOTO TEKCTA.
Crexu. AHanu3 MpaBUILHOCTH
CKOOOYHOT0 BhIpakeHus1. Briuncnenue

Hcronp30BaTh adrOPUTM «PEIIETO
DpaTtocdeHay s TOUCKa MPOCTHIX
qucell B 33aJJaHHOM JTMaIla3oHe.
[losicHATh TPUHIUITBI 00PA0OTKH
MHOTOPa3psAIHBIX LENbIX YUCET U
peann30BBIBATH COOTBETCTBYIOIINE
aNTOPUTMBI Ha SI3BIKE
nporpammupoBanus. [[pumeHsTh
cioBapu (acCcollMaTUBHBIC MACCUBHI,
oToOpakeHus ) B 3a71a4ax 00pabOTKH
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apu(pMETUYECKOTO BhIPAKEHUS,
3alIMCaHHOTO B TOCT(HUKCHOH (hopMme.
Ouepenu. Mcnonb3oBanue ouepeau
JUTsl BpEMEHHOTO XpaHEHUSs TaHHbBIX.
Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada.
KonmuecTBo pa3nuyHbIX MyTeH MEXIy
BEpIIMHAMU OPUEHTHPOBAHHOTO
AIMKINYECKOTOo Tpada. ANTOpUTM
Hevikcrpsol. [lepeBps. Peanuzanus
JIepeBa C MOMOUIBIO CCHUIOYHBIX
CTpyKTyp. [IBonuHbIC (OMHApHEIE)
nepeBbs. [locTpoenue aepeBa s
3aJIaHHOTO apU(PMETUYECKOTO
BbIpaXeHUs. PexypcuBHbIC

aJropuTMbI 00X0/1a JIepeBa.
Hcnonb3oBaHue CTEKa W OYepeau JJist
o0xopa Jepena.

JluHamMugeckoe mporpaMMHUPOBaHUE KaK
METO/]I PEeLICHUS 33a4 C COXpPaHEHUEM
IPOMEKYTOUHBIX Pe3yJIbTaTOB. 3aauH,
peliaeMble ¢ TOMOIIbIO TUHAMUYECKOTO
IPOrpaMMHUPOBAHUS: BEIYUCIICHUE

JTAHHBIX.
BhINONHATE NpOCTO aHANU3 TEKCTa
Ha €CTECTBEHHOM $I3bIKE, B TOM YHCIIE
C UCIIOJIb30BaHUEM PETYJISIPHBIX
BBIPAKEHUU.

[TosiCHATH IPUHIIUIIBI PAOOTHI

CTEKa ¥ Ouepe/u, UCI0Ib30BaTh
CTEKH W OUEPEU ISl PEIICHUS
AITOPUTMUYECKUX 3a]1a4.
Peann3oBbIBaThH M UCIOJIB30BATH
JBOMYHBIC (OMHApPHBIE) IEPEBbS U
rpadsl Uil peleHus 3aaa4y
00pabOTKH JTaHHBIX.

Hcnonb30BaTh  IUHAMUYECKOE
MpOTpaMMHUPOBaHUE JU1st
BBIYUCIICHUS PEKYPCUBHBIX
GyHKIMIA, TTO/IcUeTa KOJINYeCcTBa
BApPUAHTOB M pEUICHUs 3aaad
ontumu3zanuu. Ilpaxkmuueckue
pabomul:

1. Ilouck npocmuix yucern 6
3a0aHHOM OUAna3soHe.

2. Peanuzayus éviuucnenuiti c
MHO2OPA3PAOHBIMU YUCTAMU. 3.
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PEKYpPCUBHBIX (PYHKIIUM, TOJICUET
KOJINYECTBAa BAPUAHTOB, 3a/1a4u
ONTUMU3AIUN

Ilocmpoenue angasumnowacmommoco
Cn08apst 07151 3a0AHHO20 MeKCmd.
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4, Ananuz mexcma Ha
ecmecmeeHHoOM S3bIKe.
5. Buviyucnenue

apugmemuuecko2o 8vlpaxcenus,
3anucanHo2o 8 NOCM@UKCHO

gopme. 6. Ucnonvzosanue ouepeou.

7.  Hcnonvzosanue depesves
07151 BbIYUCTCHUSL APUDMEMUUECKUX
BbIPAIHCEHULL.

8.  Bwiuucnenue onuHwvl
Kpamuauuie2o nymu mMexicoy
gepuunamu epagha (ancopumm
Jletikcmpeol).

9.  BwiyucneHue pekypcusHvlx
@DYHKYUL ¢ NOMOWBIO
OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

10. Iloocuem xonuuecmea
8apUAHMOB C NOMOWBIO
OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0au
ONMUMUZAUUU C NOMOUBIO
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OUHAMUYECKO20
NPOCPAMMUPOBAHUS
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2.3

OcHOBBI
00BEKTHOOPHUEHTHPOBAHHOTO
IpOrpaMMHUPOBAHUS

16

ITonsarue 00
00BEKTHOOPHEHTUPOBAHHOM
nporpaMmMupoBaHuH. OOBEKTHI U
kiaccel. CBOMCTBA M METOJbI
0OBEKTOB.
OOBEKTHOOPHUEHTUPOBAHHBIN aHAIN3.
Pa3paboTka mporpamm Ha OCHOBE

I1osiCHATE OCHOBHBIE IIPUHIUIIBL
O00BEKTHO-OPUEHTUPOBAHHOTO
IIPOTPaMMUPOBAHUS.

[TpoekTHpOBaTh U HCIONb30BATh
MIPOCTHIE KJIACCHI OOBEKTOB.
[TpoekTupoBaTh Hepapxuu KJIaccoB

O00BEKTHO-OPUEHTUPOBAHHOTO

MOAXO0/a. Nuxancynsauus,
HacJieJJOBaHUE, MOTUMOP(HU3M.

Cpensl ObICTpOU pa3paboTku
IIPOrPaMM. [IpoekTupoBanue
uHTepdeiica MOJIb30BATEIIS.
Hcnons3oBanue TOTOBBIX
YOPaBIsIEMbIX  AJIEMEHTOB TSt

MOCTpoeHUs1 uHTEepdeiica.

0030p A3bIKOB IPOrPAMMHUPOBAHHUS.
[TonsTHE 0 Mapagurmax
IPOrpaMMHUPOBAHUS

JJIs1 OITUCAHUS TPEAMETHOMN
obJacTu.

Pa3zpabateiBaTh mporpamMmbl
c rpaguuecKumM
unrepdeiicom. N3yuath
BTOpPOH A3BIK
IpOrpaMMHUPOBAHUS

Ilpakxmuueckue pabomui:

1.  HUcnonvzosanue 20MoGbIX
KAacco8 8 npocpamme.

2.  Paspabomka npocmou
npocpammol C  UCNONL308AHUEM
KAACCOB.

3. Paspabomrka Kaacca,

UCNOIb3YIOUECO UHKANCYIIAYUIO.
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4. Paszpabomxka uepapxuu
Knaccos. 5. Paspabomka npoepammbi
¢ epaghuueckum unmepgheticom

Hroro no pazneny

50

Paznen 3. UHpopManmoHHbIE TEXHOJIOTUH
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3.1

KomMmmnerorepHOMareMaTuyecKoe
MOJECIINPOBAHUE

Orarbl KOMIBIOTEPHO-
MaTEMaTHYECKOI0 MOJICIUPOBAHUS:
IIOCTAHOBKA 33J1a4u, pa3paboTKa
MOJIEJI, TECTUPOBAHUE MOJEIIH,
KOMIIBIOTEPHBIN 3KCIIEPUMEHT,
aHaJIU3 pe3yJbTaTOB
MOJEJINPOBAHUS.

Jwuckpetnzanus npu
MaTEeMaTUYECKOM MOJICIMPOBAHUHI
HEIPEPBIBHBIX MTPOLIECCOB.
MoaenupoBaHue IBUKCHHUS.

Br1gensaTe aTansl KOMIBIOTEPHO-
MaTEMaTHYECKOTO

MO/JICITUPOBAHUS )5
pEaM30BbIBaTh MX C ITOMOIIBIO
IPOTPaMMHOT0 00eCTICUCHUSI.
[TosicHATH HEOOXOIUMOCTh U CYIIIHOCTh
JTUCKPETU3ALINY IPU PELICHUN
BBIUMCIUTEIbHBIX 3a/4a4 ¢ IOMOIIbIO
KOMITBIOTEPOB.

Hcnonp30BaTh HMUTAIIMOHHOE
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MopenupoBaHue OMOJIOTUYECKUX
cucteM. MatemaTHUeCcKHe MOJICTIU B
SKOHOMUKE. BEIUHCINTEIIBHBIC
AKCIIEPUMEHTHI C MOJICITIAMU.
O6paboTKa pe3ybTaToB
JKCIIEpUMEHTA. MeTo HAMMEHBIIINX
KBaJipaTtoB. OLEHKA YHACIOBBIX
rapaMeTpOB MOJICTUPYEMBIX 00OBEKTOB
U npoueccoB. BoccranoBnenue
3aBUCHUMOCTEH T10 pe3ybTaTam
AKCIIEPUMEHTA.

Beposarnoctabie MOe. MeTOIbI
Momnre-Kapino. Umutanimonnoe
MojienupoBanre. CUCTEMBI MAaCCOBOIO
00cCITyKUBaHUS

MOJICTTUPOBAHUE, B TOM UHCJIC Ha
OCHOBE BEPOSTHOCTHBIX MOJIEJIEH.
OO6pabaTeIBaTh pe3yIbTaThI
IKCIIEPUMEHTA.

Ilpakmuueckue padomur:

1.  Mooenuposanue 08usicerus.

2.  Mooenuposanue buonocuveckux
cucmenm.

3. HUmumayuonnoe mooenuposanue

¢ nomowvio memooa Moume-Kapino. 4.
Obpabomka pe3ynrbmamos
9KCnepumenma
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3.2

bas3n1 ganubIx

10

TabnuunbIe (peIsAIMOHHbIE) Oa3bl
naHHbIX. Tabnuua — npeacraBieHue
CBeJIeHUH 00 OJTHOTUITHBIX 00bEKTaX.
ITose, 3anuce. Kirou TabauIs.
PaGoTa ¢ roroBoii 6a30i1 TaHHBIX.
3anoHeHHe 0a3bl JaHHBIX. [lonck,
COPTHUPOBKA U (DMUIIBTPAIIHS TaHHBIX.
3anpockl Ha BHIOOPKY JaHHBIX.
3anpockl ¢ nmapameTpamu.
Boruucsiembie 1mosisi B 3ampocax.

MHorotabiuuHbie 6a3bl JaHHBIX.
Tunsl cBsizelt MEXTy TaOIUIIAMU.

Xapaktepu3oBaTth 0a3y JaHHBIX Kak
MOJIEIb TPEAMETHOM 00JIaCTH.
[IpoexTrpoBaTh MHOTOTAOIMUHYIO 6a3y
JTAaHHBIX.

OcyuiecTBIATh BBOJ U PEAAKTUPOBAHHE
JTAaHHBIX.

OcCymIecTBIATh COPTUPOBKY, TTOMCK

Y BBIOOD JIaHHBIX B TOTOBOM 0aze
TTAaHHBIX.

dopMHpOBaTh 3aIIPOCH Ha TTOWCK
JIAHHBIX B CpPEJIC CUCTEMBI YIIPaBICHUS
0a3aMu TaHHBIX.
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Buemnwmit kimrou. I{emocTHOCTD 0a3bl
JIAHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM
0a3zaMm JTaHHBIX

VYrpapmaTe 0a30i JaHHBIX C
MOMOIIIBIO TIPOCTHIX 3aMpPOCOB
Ha s3b1ke SQL.

[TosicHsaTh 00J1aCTH TPUMEHEHUS,
JIOCTOMHCTBA M HEIOCTaTKH
HEPEJSIMOHHBIX 0a3 JaHHBIX B
CPaBHEHHH C PEJSIMOHHBIMHU.
Ilpakmuueckue padomuwi:

1. Paboma ¢ comosoti bazou
OQHHDBIX.

2.  Paspabomka mHocomabauuHou
0a3bl OQHHLIX.

3. 3anpocwl k MHO2OMAbIUUHOL Da3e
OAHHDIX.

4, Ynpaenenue oannvimu ¢ nomouwvio
azvika SOL
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3.3

Be0b-caiiTel

14

Nnrepuer-ipunoxenus. [lonsatue o
CEpPBEPHON M KIIMEHTCKOM YaCTAX CauTa.
TexHoIorus «KJIUEHT — CEPBEPY, €€
JIOCTOMHCTBA U HENOCTATKU. OCHOBBI
si3pika HTML u kackamHbIX TaOmuIl
ctuieit (CSS). Cuenapuu Ha si3bIke
JavaScript. ®opMbl Ha BeO-CTpaHUIIE.
Pa3Mmelienne BeO-caiiToB. Yciayra
XOCTHHTA. 3arpy3ka (aityioB Ha cailT

[ToSICHATH TPUHLIMITBI TEXHOJIOTHH
«KJIMEHT — CEpPBEP» Ha IpUMeEpe
B3aMMO/ICHCTBUS Opay3epa | BeO-
cepBepa. Co3maBath NMPOCThIC BEO-
CTpaHUIIbI, UCIIOJIb3YS SA3BIK PA3METKU
HTML, xkackaaHble TaOIUIBI CTHIIEH U
ClIEHapuH Ha si3bIke JavaScript.
OnuchIBaTh TEXHOJIOTHIO pPa3MEIICHUS
caToB B ceTu IHTepHET.
Ilpakmuueckue padomer: 1.
Co3z0aHnue mekcmosoil 6eo-
cCmpanuybl.

2. Co3zoaHue 6eb-cmpaHuybi,
sKAOUAIOW el MYTbMUMEOULIHbLE
0Ovexmul (PUCYHKU, 38YKOBble OAHHbLE,
810€0).

3. Odghopmnenue cmpanuywl ¢

NOMOUbIO KACKAOHBIX Mabiuy cmuJietl.

4.  Hcnonvzosanue cyenapues Ha
sa3vike JavaScript
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3.4

Kommberorepnas
rpaduka

BBox n300pakeHnii C UCTIOIb30BaHUEM
pasTUYHBIX  MU(PPOBBIX  YCTPOWCTB

(undpoBbIxX
MHUKPOCKOIIOB, BUICOKaMep, CKaHEPOB

doToarnmapaTos u

U IPYTUX YCTPOMUCTB).

['paduyeckuii penakrop. Pazperenue.
Kanpuposanue. McnipaBnenue
MepCreKTuBkl. [ ucTorpaMmma.
Koppekuus ypoBHEHN, KOPPEKLIHS
nBera. O0ecIBeUNBaHNE [IBETHBIX
nzobpaxkenuii. Perymn. Pabora c
oOnacTsaMu. OUIBTPHI.
MHorocoliHbIe H300paKeHHUS.
TekcToBeie cnon. Macka cios.
Kananel. CoxpaneHue BbIICTIEHHON
ob6mactu. [ToaroroBka WILTIOCTpALIHIA
JUTs1 BeO-CaiTOB. AHUMHUPOBAHHBIE
HU300paKEeHMUS.

BekropHnas rpaduka. [[puMuTHBEIL.

BBITTOTHSTE O0IITYI0 KOPPEKIIUTO

(P PoBBIX HU300paKEHUM.
[IpumMeHATh HHCTPYMEHTHI
rpadUIecKoro peaakTopa K OTAeITbHBIM
o0acTaM U300paKEHHUS.

CTpouTh MHOTOCTIOMHBIE

M300paKEHUsI C UCII0JIb30BAHUEM
MaCOK, TOTOBUTb WJUTIOCTPALIUU IS
pa3MelleHrs Ha BeO-caiiTax,

co37aBaTh aHUMHUPOBAHHBIC
n3o0paxxkenus. Co3naBaTh BEKTOPHbBIE
M300paXeHHsI C TOMOIIBIO PEIaKTOpa
BEKTOPHOU rpadvku Win
WHCTPYMEHTOB TEKCTOBOTO

nporeccopa. Ilpakmuueckue

pabomol:

1. Obpabomxka yugposwvix hpomozpaguii
(kadpuposeaHue, ucnpasieHue

NepcneKmussl,  Koppekyus  ypoeHell,
KOppeKkyus yeema,).
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N3mMeHeHne nopsika 3JIeMEHTOB.
BripaBHHBaHME, pacrpeesicHuE.
['pynnupoBka. Kpusbsie. @opMaTsl
BEKTOPHBIX PUCYHKOB. Mlcnionb30BaHue
KOHTYpOB. BekTtopuszanus pacTpoBbIX
HN300paKeHUM.

[IpuHIMIBI TOCTPOEHUS U
pEIaKTUPOBaHUS TPEXMEPHBIX
Mozenei. CeTouHbIe MOJEIH.
Marepuansl. MoaenupoBanue
HMCTOYHUKOB OCBEUICHUS.

Kamepsl. AIIUTUBHBIE TEXHOJIOTUU
(3D-mpunTepsl). [TonsiTre o
BUPTYaJIbHOU PEAIBHOCTH U
JIOIIOJTHEHHOU peabHOCTH

2. Pemywv yugposvix pomoepadgpuii.
3. MHuoeocnoiinvie uzobpasicenus.

4. AnumuposanHvle U300padtceHus.

5. Bekmopuas epaguxa
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3.5 | 3D-monenupoBaHue 8 [IpyuHIMIIBI TOCTPOCHUS U [TosSICHAT, ~ TOPUHIUIIBI  MOCTPOCHUS
pEAAKTUPOBAHUA TPECXMCEPHBIX TPEXMEPHBIX MO Heﬂeﬁ.
Mogieneid. CeTouHbIe MOJCITH. BBINOIHATE ONeparyy Mo MOCTPOCHHUIO

Marepuansl. MoaennupoBanue
HMCTOYHUKOB OCBEIICHUSI.
Kamepsbl. AIUTUBHbBIE
texHosoruu (3D-npuHTEpHI).

U PEAAKTUPOBAHUIO TPEXMEPHBIX
MOJIEJICH.
Pa3zmemaTte Ha BUPTyaJIbHOU

o COCHC NCTOYHHUKHN OCBCIICHUA
[IonsiTue o BHUPTYaJIbHOU PCAJIBHOCTH H

. Y KaMepHl.
JIOIIOJITHEHHOU peaibHOCTH

[IpuBOINTH MpUMEPHI
UCIIOJIb30BaHUs TEXHOJIOTUN
BUPTYaJIbHON U JOTOJHEHHOU
PEaNbHOCTH.

Ilpakmuueckue pabomut:

1. Co3z0aHue npocmvix mpexmepHvix
Mooernell.
2. Cemounvie mooenu.

3.  Penoepune

Htoro no pazaeny 48
PezepBHOE Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOT'PAMME
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IMEPEYEHDb (KOAU®UKATOP) IPOBEPSIEMbBIX TPEFOBAHUI K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHON
IMMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUS U DJIEMEHTOB
COJIEP)KAHUSI IO UHO®OPMATHUKE

Js IpoBEIEHUs €IMHOTO rOCYIapCTBEHHOI0 SK3aMeHa 110 MH(popMaTuke (Janee —

EI'D mno wundopMaTuke) HCHONB3YETCS TMeEpedYeHb (KOoAM(UKATOp) MPOBEPSIEMBIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON MPOTrpaMMBbI

CpCOHCTO O6HIGFO O6p330BaHI/ISI " 3JICMCHTOB COACPKaAHUA.

IIposepsiembie Ha EI'D mo ungopMaTnke TpeOOBAHUA K pPe3yabTaTaM 0CBOCHMS

OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 0011ero 00pa3oBaHUA

Kon [IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM PE3YyJIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO OCHOBHOM 00pa30BaTeIbHON NPOrpaMMBbl CPETHErO OOLIETO
TpeOOBaHMUS oOpa3oBaHus

1. 3HaTh (MMOHUMATB)

11 [Tonnmanue OCHOBHBIX IIPUHIIUIIOB YCTPOWCTBA u
(GYHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX
KOMIIBIOTEPOB; TEHJICHIIMI Pa3BUTUS KOMIIBIOTEPHBIX TEXHOJOTHUIA;
BJIAJICHUE HAaBBIKAMU pabOTHl C OMNEPAIMOHHBIMU CHCTEMaMU H
OCHOBHBIMU BHJIAMH TPOTPAMMHOTO OOECIEYEHUsI ISl PEIICHHS
y4eOHBIX 3a/1a4 110 BEIOPaHHOM crieluanu3anuu

12 Hanuuue mnpencraBiaeHuid o 0a30BbIX MPUHIMIAX OpPraHU3aldd |
(GyHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

13 [ToHnMaHuEe OCHOBHBIX MPUHIIMIIOB JUCKPETU3ALNUH PA3INYHbIX BUJIOB
uHpopmManuu

1.4 I 6 6pat i i

OHUMaHue 0a30BbIX AITOPUTMOB OOPAOOTKH YMUCIOBOM U TEKCTOBOM
nHpopManu (3aruch 4YUCENl B TMO3UIIMOHHON CUCTEME CUWCIICHUS,
JNETUMOCTh LEJIbIX YHCEN; HaXOXJIEHHUE BCEX MPOCThIX YHCEN B
3aIaHHOM JMaria3oHe; o0paboTka MHOTOPa3psIHBIX IEJbIX YHCEN,;
aHaJu3 CHUMBOJIBHBIX CTPOK M JPYTUX), aITOPUTMOB IIOMCKa H
COPTHPOBKHU

1.5

3Hanue GyHKIMOHATBHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPE/ICTB
Cpellbl pa3paboTKu
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1.6

Brnanenne OCHOBHBIMH CBEIEHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpe,
CpeICTBaxX CO37aHus U paboThl C HUMH

1.7

ITonumanue BO3MO>KHOCTEH U OTPAaHUYECHUM  TEXHOJIOTHH
MCKYCCTBEHHOTO HWHTEIUIEKTa B PA3JIUYHBIX OOJACTAX; HaJIUYME
MpeACTaBICHUM 00 UCIIOIB30BaHUU UH(POPMAITMOHHBIX TEXHOJOTHI B
Pa3IMYHBIX TPOeCcCHOHANIBHBIX chepax

1.8

Bianenue TeopeTHuecKuM annapaTroM, MO3BOJISIOIIHAM OCYIIECTBIATh
IIPEICTABICHHE 3aJaHHOTO HATYPAJIBHOIO 4YHCIA B Pa3IU4HBIX
CUCTEMAaX CYHUCJICHHS; BBINOJIHATH NPEOOpa30BaHUsl JIOTHYECKUX
BBIPQXEHUM, HCHOJb3Ysl 3aKOHBI ajreOpbl JIOTUKU; OIpPENesTh
KpaT4yaillinii MyTh BO B3BELIEHHOM rpad)e U KOJIMYECTBO MyTEH MEXTY
BEpILIMHAMU OPUEHTHUPOBAHHOTO allMKINYECKOTro rpagda

YMmeTh

YMeHne Hucnosib30BaTh KOMIIBIOTEPHO-MAaTEMATUYECKUE MOJEIN IS
aHanu3a OOBEKTOB W  MPOIECCOB:  (QopMyIupoBaTh  Ielb
MOJICJIMPOBAHUS, BBIMOJHATh AHAIU3 PE3YJbTATOB, IOJIYYEHHBIX B
XOA€  MOJCIMPOBAHUS;  OLEHUBATh  AJE€KBATHOCTb  MOJIEIHU
MOJIEIUPYEMOMY OOBEKTY WJIM TPOIIECCY; MPENCTABISTh PE3yIbTaThI
MO/JICJIMPOBAHUS B HATJISITHOM BHU/JIE

2.2

YMeHue KiacCu(pUUUpPOBATh OCHOBHBIE 3aJayl aHaIM3a JaHHBIX
(mporHo3upoBaHue,  KilaccuPuKauus, KiIacTepu3alus, aHaJIu3
OTKJIOHEHMI); TOHMMATh IOCJIEJOBATEIbHOCTh pEIIEeHUsl 3aJad
aHanu3a JaHHBIX: cOOp NEPBUYHBIX JaHHBIX, OYMCTKA W OIEHKA
KauecTBa JaHHBIX, BbIOOPp W (WJIM) TIOCTPOEHUE  MOJIEIH,
npeoOpa3oBaHue JaHHBIX, BU3YyaJdW3allMsl aHHbBIX, WHTEPIpPETALMS
pe3ynbTaToB

2.3

YmMenue omnpeneniatb HUHOOPMAIMOHHBIA  00BEM  TEKCTOBBIX,
rpaU4ecKuX W 3BYKOBBIX JaHHBIX MPU 3aJaHHBIX IapaMeTpax
JUCKpPETU3alMi. YMEHUE ONPENENsTh CPEAHIO CKOPOCTh Mepeaadyu
JAHHBIX, OIICHUBATh M3MCHCHHUE BPEMCHHM TIEpEIayd MPH U3MCHCHHH
nH()OPMAITMOHHOTO 00beMa TAHHBIX M XapaKTEPUCTHK KaHaJla

CBiA3U

2.4

YMeHue cTpouTh Koj, 00eCHeurBaIOMIUNA HAMMEHBIIYI0 BO3MOXKHYIO
CPEIHIO0 JUIMHY COOOIIEHHS MPU U3BECTHOM YaCTOTE CUMBOJIOB
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2.5

YMeHre UCIOIb30BaTh IPU PEUICHUU 33J1a4 CBOMCTBA MO3ULIIMOHHOMN
3allMCH YUCEJ, AITOPUTMBI ITIOCTPOCHUS 3aMKMCH YHCIIA B TIO3UIIMOHHOM
CUCTEME CUUCIICHHUS C 33/ITaHHBIM OCHOBAHUEM M IIOCTPOEHUS YUCJIA 110
CTPOKE, COJEp KalIEH 3alHiCh 3TOr0 YUCIA B MO3ULIUOHHOM CUCTEME
CUMCJIEHUSI C 3aJaHHbIM OCHOBAaHUEM; YMCHHUE BBINOJIHATH
apu(pMETUICCKHE OTICPAIMH B TIO3UITMIOHHBIX CHCTEMaX CUUCIICHUS

2.6

YMeHHEe CTPOUTH JIOTUYECKOE BBIPAKECHHUE B JIU3BIOHKTUBHOU U
KOHBIOHKTUBHON HOpPMaJIbHBIX (opmax MO 3adaHHON TalmuIle
VUCTUHHOCTH; HCCJENOBAaTh O00JacTh HCTUHHOCTH BBICKa3bIBaHUS,
COZIEPIKAILIEr0 IIEPEMEHHBIC; pELIaTh HECJIOXKHBIE JIOTUYECKUE
YPaBHEHHUS

2.7

YMeHne pemarb allrOpUTMUYECKHE 3a/1a4d, CBA3aHHBIE C aHAIU30M
rpadoB (3a1a4u TOCTPOEHUSI ONTUMAIBHOTO ITyTH MEXKITY BEPIIMHAMU
rpada, omnpeaeraeHUs KOJWYECTBAa pa3IMYHBIX MyTEd MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOTO Tpada)

2.8

YMeHre UCTI0JIb30BaTh JEPEBbs NPH aHATN3E U MMOCTPOCHUH KOJOB U
JUISL TIpEACTaBICHUS apu(PMETHUECKUX BBIPAKECHUM, TPHU PEIICHUU
3a/lady TMOWCKAa W COPTHPOBKH; YMEHHE CTPOHUTH JEPEBO HWIPHI IO
3aJIaHHOMY  allTOpUTMy;  pa3pabarbiBaTh ¥ OOOCHOBBIBATH
BBIUTPHINIHYIO CTPATETHIO UTPhI

2.9

YMeHue aHanu3upoBaTh aJTOPUTMbI C HCHOJb30BAHUEM TaOJHIL
TPACCUPOBKH;  OMpeAensaTh 0€3  HCIOJb30BaHUA  KOMIIbIOTEpa
pe3yJbTaThl BBINOJHEHUS HECIOKHBIX MPOTPaMM, BKIHOYAROIINX
IUKJIbI, BETBJICHHUS U TOAMNPOrpaMMBI, MPU 3aJaHHBIX HMCXOHBIX
JTAHHBIX

2.10

YMeHue omnpenensaTh CIOXKHOCTh H3ydyaeMbIX B Kypce 0a30BBIX
QIrOpUTMOB  (CYMMHpPOBAHUE DJJIEMEHTOB MAacCHUBa, COPTUPOBKA
MaccuBa, epeOOpPHbIE AITOPUTMBbI, IBOMYHBIA MOUCK) U TPUBOIUTH
MIPUMEPBI HECKOJIBKUX aJTOPUTMOB PA3HOW CIIOKHOCTHU IS PEIICHUS
OJIHOM 3a7a4u
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2.11

Brnanenue yHUBEpPCAIBHBIM S3BIKOM TPOTPAMMHPOBAHHS BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), mpencrtaBieHUsIMU O
0a30BbBIX TUMAX IAHHBIX U CTPYKTYpax JaHHBIX; YMEHHUE UCITOJIb30BaTh
OCHOBHBIC YIPABISAIOMIAEC KOHCTPYKIIMU; YMEHHE OCYIIECTBISAThH
aHaIIN3 MPEATIOKEHHON MPOTPaMMBbl: OTIPEIEISITh PE3YIbTaThl paOOTHI
MpOrpaMMbl TIPH 3aJIaHHBIX HWCXOJHBIX JaHHBIX; OMNPEACNATh, TPH
KaKMX WCXOJIHBIX JAHHBIX BO3MOXXHO IIOJIYYCHHE YKa3aHHBIX
PE3YNIbTAaTOB; BBISIBISITh JaHHBIC, KOTOPHIE MOTYT MMPUBECTH K OIITHOKE
B paboTe mporpaMMbl; OPMYITUPOBATH MPEAJIOKECHUS 110 YITyUIISHUTO
IPOrPaMMHOTO KOJ1a

2.12

YMeHHne peann30BbIBATh HA BBIOPAHHOM I M3YYCHHS  SI3BIKE
nporpaMmupoBaHusi Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TumoBble  AITOPUTMBI ~ OOpaOOTKM  YHUCEN,  YHCIIOBBIX
MOCJIEA0BATEILHOCTEN U MACCUBOB: MPE/ICTABICHUE YKCIIa B BUJIE

Ha0opa TMPOCTHIX COMHOXHUTEJIECH; HAXO0XKICHUEC MaKCUMaIbHOM
(MUHUMATBHOW ) UG PHI HATYPAIBHOTO YHCTIA, 3aAIIMCAHHOTO B CUCTEME
CUHMCIICHUS C OCHOBaHWEM, HempeBbImarommM 10; BbIYHCICHHE
O00O0OIIIEHHBIX XapaKTEPUCTUK DJIEMEHTOB MacCHUBa WJIM YHCIOBOU
MOCIIEI0BATEIHLHOCTH (CyMMBI, MIPOU3BEICHUS CpEIHETO
apu(PMETHICCKOTO, MUHUMAJIHOTO W MAaKCHMAaJbHOTO JJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIONIUX 3aJaHHOMY YCIIOBHUIO);
COPTUPOBKY JJIEMEHTOB MacCHBa; YMEHHE WCIOJb30BaTh B
nmporpaMmax JaHHBIE Pa3IMYHBIX THUIIOB C y4€TOM OTpaHUYCHHM Ha
JTMATNa30H UX BO3MOKHBIX 3HaYEHUH, TPUMEHSTh MPU PEIICHUH 3a]1a4
CTPYKTYPBI JaHHBIX (CIHUCKH, CIOBApH, CTEKH, OUEPEIH, NEPEBbA);
NPUMEHSTh CTaHJApTHBIE W COOCTBEHHBIC TMOAMPOTPAMMBI IS
00pabOTKKM YHMCIIOBBIX JAHHBIX U CHMBOJIBHBIX CTPOK; HMCIIOJIH30BaTh
npu pa3zpaboTke mnporpamMm OHOJIMOTEKH MOAMPOTPAMM; YMEHHE
UCIIOJIb30BaTh  CPEACTBAa  OTJQJAKKM  TporpaMM B Cpejie
IPOrpaMMHUPOBAHUS

2.13

YMeHue uCHoib30BaTh JJICKTPOHHBbIE TaONMIbl MAJi1  aHajau3a,
npeacTaBieHus 1 00padOTKU JaHHBIX (BKJIIOYAsi BHIOOP ONTUMAIBHOTO
peuieHus1, noa0o0p JIMHUK TPEHAA, PEIICHUE 3a7a4 IPOTHO3UPOBAHUS );
YMEHHE HCIIONIb30BaTh TaOIMUYHBIE (peNsLMOHHbIE) 0a3bl JaHHBIX U
CIIPABOYHBIE CUCTEMBbI
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2.14

YMeHne opraHu30BbIBaTh TUYHOE WH()OPMALIMOHHOE MMPOCTPAHCTBO C
UCIIONIb30BAaHUEM  PA3NIUYHBIX CPEACTB IU(PPOBBIX TEXHOJOTHIA;
MOHMMAaHUE BO3MOKHOCTEH HUMPOBBIX CEPBHUCOB T'OCY/IaPCTBEHHBIX
yCITyT, TUGPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB

IlepeyeHb 31eMeHTOB coiepkaHus, NpoBepsieMbIX HA EI'D mo nngopmaruke

Kon [IpoBepsieMblii JIEMEHT COEPKAHUSA
1 [Hudposast rpaMOTHOCTH

1.1 OCHOBHBIE ~ TEHJECHLHMH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapamiensHble BBIYMCIICHHUS. MHoronpoueccopHsie CUCTEMBL.
PacrnipeniesieHHble BBIYMCIUTENBHBIE CHUCTEMBl U 00pa0oTKa OO0NbIINX
JAHHBIX

1.2 [IpuHUMIIBI TOCTPOEHUS U allliapaTHbIe KOMITIOHEHThHI KOMITBIOTEPHBIX CETEH.
CereBbie mportokonsl. Cerb MuTepHET. Anpecanmss B cetn VHTepHeT.
[Iporokonst crexka TCP/IP. Cuctema nomenusix umeH. Paznenenue IP-cetu
Ha MOJCETH ¢ IMIOMONIBIO MACOK MOJCETEN

1.3 daitnoas cucrema. [louck B daiinoBoii cucreme. [IpuHITUTIIBI pa3MenieHus u
MMEHOBaHUA (ailioB B JosiroBpeMeHHou naMmsatu. [llabnonsl
JUTSL ONIMCaHuA rpyni (aiyioB

1.4 CkopocTh mepefayd JaHHbIX. 3aBUCUMOCTb BpPEMEHHM IMepefadyd OT
MH(GOPMALIMOHHOTO 00BbEMA JIaHHBIX U XapaKTePUCTUK KaHalla CBSI3U

1.5 [udpoBanue manHbIXx. CUMMETPUYHBIE W HECUMMETPHUYHBIE IMIHUDPHI.
[Mudper npocroit 3amensl. [udp Lesaps. Hudp Buxenepa. Anropurm
mudpoBanusi RSA

1.6 Konp1, mo3Bossttonue 00HaApYyKUBATh U UCTIPABIIATH OMUOKH, BOSHUKAIOIIHE
npu nepegade AaHHbIX. PaccrosHme Xommuura. KoagupoBaHue ¢
noBTopenuem 6utoB. Koasl XaMMuHra

2 Teopernyeckre 0CHOBBI HHPOPMATUKH
2.1

JIBonuHoe KoaupoBaHHWE. PaBHOMEpHbIE M HEPAaBHOMEPHBIE KOJIBI.
JlekoiupoBaHue COOOIIEHUN, 3alMCAHHBIX C TMOMOIIBI0O HEPABHOMEPHBIX
KozoB. Yciosue @ano. [loctpoeHne 0AHO3HAYHO NEKOIUPYEMBIX KOJOB C
MOMOILIBIO JIepeBa
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2.2

Teopetnueckue MoAXoIbl K OICHKE KoJMuecTBa MHGpopMauuu. EguHUIIBI
U3MEpEHHs] KojmdecTBa HH(opMmauuu. AnQaBUTHBIA HOJIXOJ K OLIEHKE
KoJIM4yecTBa MHGOpMaluu. 3aKOH aJAUTUBHOCTH HMHpopManuu. dopmyrna
Xaptiu. Uadopmarnus u BepostHocTs. Dopmyna [llennona

2.3

Cuctempl cuucieHus. Pa3BepHyTas 3amuCh IEIBIX W JIPOOHBIX YHUCET B
MO3UITMOHHON cucTeme cuucieHusa. CBOMCTBA MO3UIIMOHHOMN 3allMCH YHCIIA:
KOJIMYECTBO LKM(p B 3amucH, MpU3HAK JEIMMOCTA YHUCJIA HA OCHOBaHUE
CHUCTEMBI CUMCJIEHHUS. AJITOPUTM IME€PEeBOAA LEIOr0 4ucia u3 P-wuuHOMN
CUCTEMBl CUHCIICHHS B JIECATUYHYIO. AJITOPUTM MEPEBOJA KOHEUYHOU P-
WYHOM JpoOM B JACCATHUYHYIO. AJITOPUTM IEepeBOjAa IEJIOro 4Yucia U3
JNECITUYHOM CHCTEMBI cuucieHus B P-uunyro. IlepeBon KoHEUHOM
necsiTUYHOM  apobu B P-munyro. JIBoumuHasi, BOCbMEpHYHAs U
MIECTHAAUATEPUYHAS  CHUCTEMbl  CUHMCJIEHHS, CBSI3b MEXKIYy HHUMU.
Apudmernueckue oneparuy B HO3UITMOHHBIX CUCTEMAaX CUUCICHUS

2.4

TpOI/ILIHaH YPaBHOBCHICHHAA CHCTCMa CUHCICHHA. I[BOI/ILIHO-I[GCHTI/I‘IHEUI
CHUCTCMA CUHCJICHUA

2.5

KonupoBanue tekcroB. KomupoBka ASCII. OpHobGaiTHBIE KOJIUPOBKHU.
Crangapt UNICODE. Koguposka UTF-8. Onpenenenue
HH(POPMAITMOHHOTO 00beMa TEKCTOBBIX COOOIIICHMIA

2.6

KomupoBanne wu3obpaxenuit. Onenka HUHPOPMAMOHHOTO  OOBEMa
rpauIecKuX JTaHHBIX NP 33JJaHHBIX Pa3pEIICHUH U TTyOUHE KOAUPOBAHUS

uBeTa. [{BeToBbIE MOJICH.
Konuposanwue 3Byka. OrieHka HHGOPMAIMOHHOTO 00beMa 3BYKOBBIX JJAHHBIX
MPH 33JaHHBIX YaCTOTE JUCKPETU3AIUH U PA3PSATHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHstue BbickaszbiBaHUs. BhickasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOLTHOCTH.

Jlornyeckue omeparuu. Tabmuibl UCTUHHOCTH. JIOTHYECKHE BBIpAKCHHUS.
Jlornueckue ToXxkaecTBa. Jlormdeckue ornepanydu W ONEpaluu  Hal
MHOKECTBAMU.

3akoHBI anreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOPa30BAHUS JOTHYECKUX

BbIpa)XCHUM. JlIornyeckue ypaBHEHUs U CUCTEMbI YPABHEHUM.
Jlornueckue (QyHKIMH. 3aBUCHUMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX

(GYHKUMNA OT KOJIMYECTBA apPTyMEHTOB.

Kanonunueckue popmbl TOrMUECKUX BBIPAKEHUN
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2.8

COBepHICHHI)IG AU3BIOHKTUBHLIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (I)OpMI)I,
AJIrOPHUTMBI UX ITOCTPOCHUS 10 Ta6J'II/II_Ie HCTHUHHOCTH

2.9

Jlornyeckue »31€MEHTHI B cOCTaBe KomibioTepa. Tpurrep. Cymmarop.
MHoropaspsaaeiil cymmarop. [loctpoenne cxem Ha JIOTHYECKUX dJIEMEHTaX
10 3aIaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3aIIMCh JIOTHYECKOTO BBIPAKCHMS
I10 JIOTUYECKOU CXeMe

2.10

Monenu u moaenupoBanue. Llenn MomenupoBanus. AJIEGKBAaTHOCTh MOJICITH
MOJICTUPYEMOMY OOBEKTYy WM Tporeccy. Dopmanusamnus NPUKIaTHBIX
3ajad.

[IpeacraBienue pe3yiabTaTOB MOJEIUPOBAHUS B BHUJAC, YAOOHOM ISt
BOCIIPHUATHS 4E€IOBEKOM. [ 'paduueckoe MpeACTaBICHHUE MTaHHBIX (CXEMBI,
TaOJUIIBI, TPADUKH).

2.11

[IpencraBienne nenablx 4yucea B MamATH KomnbroTepa. OrpaHM4EeHHOCTh
JYaria3oHa 4Mcell IPU OrPAHUYECHUN KOJIMYECTBA paspsanoB. [lepenonnenue
pa3psiiHON ceTKU. be33HakoBble M 3HAKOBbIE JaHHbIE. 3HAKOBBIM OUT.
JIBOMYHBIN JOTIOTHUTENIBHBIN KOJ OTPULATEIBHBIX YHCEIL.

[lobutoBBIE JOTMYECKHE onepanuu. Jlormueckuil, apudmernueckuii u
nukimueckuit cnpuru. [lndpoBanue ¢ moMoIp0 MOOGUTOBOM ONEpaIiu

«uckiarovaroniee MJI»

2.12

HpeI[CTaBJ'IeHI/Ie BCIHICCTBCHHBIX YHUCCII B IIaMATH KOMIIBIOTCPA. 3Haqa111a$1
4aCcTb H IIOPAOOK YHCIIA. I[I/IaHa3OH 3HAYCHUH BCHICCTBCHHBIX YHUCCII.
HpO6HCMBI XpaHCHUs BCIICCTBCHHBIX YMCCII, CBA3AHHBIC C OTPAaHUYCHHUCM
KOJIMYCCTBA pa3pAd0B. Brinonnenue onepaunﬁ C BCIICCTBCHHBIMHU YHCJIaMU,
HaKOILJICHHUE OITMOOK ITPH BBIYUCIICHUAX

2.13

I'padsr. OcHoBHbIe oHsTHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHI[ CMEXHOCTH, BECOBBIX MAaTpPHI], CIIMCKOB CMEXHOCTH. PerreHue
ANTOPUTMHYECKUX 3a/1ad, CBS3aHHBIX C aHAIW30M TpadoB (MMOCTpOEHUE
ONTUMAJIBHOTO IYTH MEXIY BepIIUHAMU Tpada, ONpeaesieHne KOINIeCTBa
Pa3IUYHBIX MyTeH MEXIy BEPIIMHAMH OPHUCHTHUPOBAHHOTO AlUKIMYECKOTO

rpaca)

2.14

HepeBbsi. bunapHoe nepeso. JlepeBbs novcka. CriocoOwl 00x0/1a iepena.
[IpenacraBnenne  apuPMETHYCCKUX  BBIPAKCHWA B BHIE  JepeBa.
Hcnonn3oBanue rpadoB U AEPEBhEB MPU ONMUCAHUHA OOBEKTOB U MPOIIECCOB
OKpY>KaroIlero Mupa

86



®enepanpHas padouas mporpamma | Madopmatuka. 10—-11 kinaccsl (yriyOJieHHBIH ypOBEHb)

2.15

JIMCKpeTHbIE UTPBl JBYX UTPOKOB ¢ moiHOM mHpopmanmeit. [loctpoenue
JepeBa mepedopa BapUAHTOB, ONUCAHHE CTPAaTErMM UIPbl B TaOJIWYHOU
(opMe. BeIUTphILIHbIE U IPOUTPHILIHBIE TO3ULNU. BBIUTPHILIHBIE CTPATETUN

2.16

CpenctBa WMCKYCCTBEHHOTO WHTEIUIEKTa. MaeHTUGUKamus ©  TOWCK
N300paKCHMIA,  pacro3HaBaHWE  JUIl.  VICmoib30BaHHME  METOIOB
HCKYCCTBCHHOTO HWHTEIUICKTAa B OOyd4alommx cucTemax. Vcmosip3oBaHue
METO/IOB HCKYCCTBEHHOTO MHTEIIEKTa B poboTOoTeXHUKE. MIHTEpHET Bemiek.

Heliponnsie cetn

AJITOPUTMBI ¥ IPOIPAMMHUPOBAHHE

3.1

(DOpMaJII/ISaHI/ISI IIOHATHA aJIropurMma. Mamuna TBIOpI/IHFa KakK

YHUBCpCAJIbHAA MOACIIb BBIUMCIICHUI

3.2

OrneHka CI0XKHOCTU BblunciIeHUH. Bpems paboTsl 1 00BEM HCTIOIB3YyEMOMN
naMATH, HMX 3aBHCHUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OueHka
ACUMIITOTHYECKOMN CII0KHOCTH AJITOPUTMOB. AJITOPUTMBI TOJIUHOMUAIIBHON
cnoxuocTH. [lepebopHbie anropuTmbl. [IprMepbl pa3IUuyHBIX aJITOPUTMOB
pelIeHus OJTHOM 3aJ]a4M, KOTOPbIE UMEIOT Pa3JINYHYIO CIOXKHOCTb

3.3

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOTHl MPOCTEHIINX alTOPUTMOB
yIOpaBiICHUS]  UCHOJIHUTENSIMH U BBIUMCIMTEIBHBIX  QJITOPUTMOB.
Onpenenenre UCXOAHBIX JAHHBIX, NMPU KOTOPHIX aJTOPUTM MOXKET AATh
TpeOyeMbIil pe3ysbTat

3.4

AnropuTMbl 00pabOTKH HATYpaIbHBIX YKCEN, 3aMMCAHHBIX B TTO3UITMOHHBIX
CHUCTEeMaxX CUMCIICHMS: pa3OMeHue 3alucCy 4uciia Ha OTIeNbHbIe HUQPHI,
HaXOXXJIEHUE CYMMBbI M TpOU3BeNeHUs UG, HAXOXKIEHUE MaKCUMAaJIbHOMN
(MUHUMATBHOW) LIUQPHI.

[Ipeacrasnenue yncia B BUIe HabOpa MPOCTHIX COMHOXKUTENECH. AITOpUTM
OBICTPOrO BO3BEJCHUS B CTEMEHb. [IOMCK MPOCTHIX 4YKCENl B 3aJaHHOM
JMana3oHe ¢ TOMOLIBIO aliTOPUTMA «peteTo IparocheHar

3.5

MHoropa3psHble 1eNble Yncia, 3a/1a4d JJIMHHON apu(MEeTHKH
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3.6

S3pixk  mporpammupoBanus (Ilackanb, Python, Java, C++, C#). Tumnbl
TaHHBIX: I[EJIOYNCICHHBIC, BEIIECTBEHHBIC, CHMBOJBHBIC, JIOTUYECKHUE.
BerBnenusi. Cnoxnble ycnoBus. [ukner ¢ ycnoBuem. Iukmbr 1o
IIEPEMEHHOM.

OO0paboTka NMaHHBIX, XpaHsamuxcs B (¢aiigax. TexcToBble U JABOUYHBIC
¢aitnbl. daiinosbie nepeMeHHbIe ((haiiaoBbie ykazaTenu). Utenue u3 gaiina.
3anuch B daiii.

Pa3buenne 3agaunm Ha mnoazagaun. [logmporpammbl  (TpoueAyphl U
byHKIMN). Hcnonp3oBanue  CcTaHAapTHOM ~ OWMOIMOTEKH  sI3bIKA
MIPOTPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble nponeaypsl U pyHkuu. Mcnons3oBaHue cTeka st
OpraHU3allH PEKYPCUBHBIX BBI30OBOB

3.8

Yucnennsle wmetonbl. TouHoe U OpUOIMIKEHHOE pELICHUS 3aJayu.
YucneHHoe penieHWe YpaBHEHUH C IMOMOINBIO I0ox0Opa IapameTpa.
YucneHHble METOABI pELICHUS YpaBHEHUH: MeEToj nepebopa, MeEToJI
MOJIOBUHHOTO jenieHus. [IpuOimKeHHOe BBIYMCIEHHUE JJIMH KPUBBIX.
Boeruucnenue miomanaei Guryp ¢ moMoIbl0 YMCIEHHBIX METOJIOB (METO[
IpsIMOYTOJIBHUKOB, MeToja Tpaneuuit). ITouck makcumyma (MHHHMyMa)
(yHKUIMM OHON MEPEMEHHON METOJIOM MOJIOBUHHOTO JIEJICHUS

3.9

O6paboTka CUMBOJIBHBIX JIaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKA
MpOTrpaMMUPOBaHUS I OOpaOOTKM CHUMBOJBHBIX CTPOK. AJITOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: TIOJICYET KOJMYECTBA MOSIBJICHUN CUMBOJIA B
CTpPOKE, pa3OneHue CTPOKH Ha CJIOBA MO MPOOEIbHBIM CHMBOJIAM, MOUCK
MOJICTPOKM BHYTPM JAHHOM CTPOKH, 3aMEHA HAWJICHHOW NOJCTPOKH Ha
JIpYryl0 CTpOKy. I'eHepanusi BceX CJIOB B HEKOTOpoMm aidaBuTe,
YAOBJIETBOPSIONIMX 3aJlaHHBIM OrpaHudeHusiM. [IpeoOpa3zoBaHue yucna B
CUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBel W IOCJHENOBATEILHOCTH 4YHCENl. BplynucieHue o0000IEHHBIX
XapaKTEPUCTUK SJEMEHTOB MAacCHBA WJIM YMCIOBOM MOCIIENOBATEIbHOCTU
(CyMMBbl, MPOU3BENICHUS, CPEIHEro apu(PMeTHYecKOoro, MUHUMAIBLHOTO U
MaKCUMAaJbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIMX
3aJIaHHOMY YCJIOBUIO). JIMHEWHBIN MOMCK 33aJaHHOTO 3HAYEHUs B MACCHUBE.
Anroput™Mbl paboThI € 3JIEMEHTaMH MAacCHBa C OJJHOKPATHBIM MIPOCMOTPOM
maccuBa. CopTupoBKka OAHOMEpHOro MaccuBa. [IpocTele  MeTOABI
COPTUPOBKH (METOJ My3bIpbKa, METOJ BHIOOpa, COPTHUPOBKA BCTaBKAMH).
CoptupoBka ciusgareM. beicTpasi copTHpoBKa MaccuBa (aJIropuTM

QuickSort). J[Bon4yHbBIN TOUCK B OTCOPTUPOBAHHOM MacCCUBE
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3.11

JIBymMepHbIe MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCCHBOB: 3allOJIHEHUE JIBYMEPHOI'O YHCIOBOTO MacCHMBa MO 3aJaHHBIM
npaBWJiaM, TIOMCK DJIEMEHTA B JBYMEPHOM MAacCHBE, BBIUYHCIICHHE
MakCUMyMa (MUHUMyMa) U CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa,
NEepPECTaHOBKA CTPOK U CTOJIOILIOB JBYMEPHOTO MacCHBa

3.12

CnoBapu (accouuaTWBHBIE MACCHBBI, OTOOpa)xeHHs). Xd3II-TaOJIMIIbL.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JaHHOTO TEKCTa

3.13

Crexkn. AHanM3 NPaBWIBHOCTH CKOOOYHOTO BBIpaKEHHUsA. Brruncnenue
apu(pMETUYECKOTO BBIPAXKEHUS, 3AMMCAHHOIO B MOCTOUKCHON (opme.
Ouepenu. Mcnosnb3oBaHuE OYepear Il BPDEMEHHOTO XPAaHEHUs JaHHBIX

3.14

Anroputmbl Ha rpadax. [locTpoeHne MHUHHMAIBHOIO OCTOBHOTO JIepeBa
B3BEILIEHHOTO  CBSI3HOTO  HeopueHTHpoBaHHOro rpada. KoauuectBo
PA3JIMYHBIX MYTEH MEXIY BEPIIMHAMHA OPUEHTHPOBAHHOTO AIIUKIMYECKOTO
rpada. Anroput™ JleikcTps

3.15

JlepeBbs. Peanmszanus qepeBa ¢ MOMONIIBIO CCBUIOYHBIX CTPYKTYD. JIBOMYHBIE
(OunapHBIC)  JEPEBBSL. [Toctpoenne  gepeBa s 3aJaHHOTO
apu(meTryecKkoro BelpaxkeHHs. PeKypcuBHbIE alrOPUTMBI 00X0J1a JepeBa.
Hcnonb3oBaHue cTeka U ouepeu g 00xoaa 1epeBa

3.16

JluHaMu4ecKkoe TMpPOrpaMMUpPOBAHHE KaK METOJl pELICHHs 3aJad C
COXpaHEHUEM NPOMEKYTOUHBIX PE3yNbTAaTOB. 3aJaud, pellaeMble C
MTOMOUIBI0 JUHAMHYECKOTO TPOrPAMMHPOBAHUS: BEIYUCIIEHUE PEKYPCUBHBIX
GyHKIIMN, TOICYET KOJIMYECTBa BAPUAHTOB, 33/1a4l ONITUMH3AIIUN

3.17

[TonsiTue 00 0OBEKTHO-OPUEHTUPOBAHHOM MTpOorpaMMupoBaHu. OOBEKTHI U
knaccel. CBoiictBa M MeToAbl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN
aHanu3. Pa3pa0oTka mporpamMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO
noaxonaa. MHkancymnsuus, HacaeAoBaHue, MOIUMophu3mM

NudopmarimoHHbie TEXHOIOTHH

4.1

Ananmu3 naHHbIXx. OCHOBHBIC 3aJlaud aHAJIM3a JIaHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukanys, KiacTepu3aius, aHaau3 OTKIOHCHHH.
[TocnenoBatensHOCTH pEIICHUS 3a7a4 aHadn3a JaHHBIX: cOOp MEePBUYHBIX
JTAHHBIX, OYMCTKA U OIlEHKA KauyeCTBa JIaHHBIX, BEIOOP M (WJIU) TOCTPOCHHE
MOJIeNd, peoOpa3oBaHNe JAaHHBIX, BU3yalIn3alisl TaHHBIX, HHTEPIIPETAIUs
pe3ynbTatoB. [Iporpammusie cpenctBa 1 MHTepHET-CEPBUCHI 1J1s1 00pabOTKU
U TIpeJICTaBlIeHUs JaHHBIX. bonbiire nanneie. MamaHoe oOydeHue
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4.2

AHanu3 JaHHBIX C MOMOIIBIO JICKTPOHHBIX TaOiuil. BeluncieHue cymmsl,
cpenHero apudmeTrueckoro, HauOONbIIETO (HAUMEHBIIIETO) 3HAUCHHUSI

nuanasoHa. Beraucienne ko3 GuinenTa Koppessiiu ABYX PSAIOB JaHHBIX.
[TocTpoeHune cToa04YaThIX, TUHEHYATHIX U KPYTOBBIX quarpamm. IToctpoenue
rpapukoB  pyHkmui. I[logbop nWHMM TpeHAa, peEHICHUE 3aaa4
MpOTHO3MpOBaHUs. Perenre 3a1a4 oNTUMHA3AITIN ¢ TIOMOIITHIO SJIEKTPOHHBIX
TaOIUI]

4.3

Jluckperuzanus Npu MaTEMaTUYECKOM MOJEIUPOBAHUM HEMPEPBIBHBIX
npoueccoB. MojenupoBanue JBHKEeHUsS. MoJieTupoBaHre OMOIOTUYECKUX
cucteM. MareMaTnyeckue MOJEIM B 5SKOHOMHKE. BrluncnurenbHbIe
AKCIIEPUMEHTBI ¢ MozelaMu. OO0paboTka pe3ylbTaToB HKCIIEPUMEHTA.
Meron HaumMmeHbIIMX KBaAparoB. OlEHKa YHCIOBBIX IApaMETPOB
MOJEIIUPYEMBIX OOBEKTOB U MpoLeccoB. BoccTaHOBIIEHHE 3aBUCUMOCTEH 110
pe3ynbTaTam 3KCIEepUMEHTA

4.4

BepostHoctheie  moaenu.  Meroael  Monte-Kapno.  MiMutanmoHHOe
MojeaupoBanue. CUCTEMBI MaCCOBOT'O OOCTYKMBAHUS

4.5

Tabnuunbie (pensiuoHHBIC) O0a3bl NaHHBIX. Tabnuia - mpeacTaBlIeHUE
CBEJICHUI 00 OJTHOTUITHBIX 00BbekTax. IToite, 3anuce. Kimrou Tabauiel. PaboTa
C TOTOBOM 0a30i JaHHBIX. 3anoiaHeHue 0a3bl JaHHBIX. [ToKck, copTUpOBKa U
bunbTpanMs JaHHBIX. 3ampockl HA BBIOOPKY JAHHBIX. 3ampochl ¢
napameTpamu. BerauciasieMble Mosist B 3ampocax.

MuoroTtabiuunbie 0a3bl JaHHBIX. THUIBI CBS3ed MEXKIY TaOJIUIaMHU.
Buemnuii kimrou. [lemocTHOCTH 6a3bl JaHHBIX. 3aMPOChl K MHOTOTA0IMYHBIM
0a3zaMm TaHHBIX

4.6

TexcroBelii mpoueccop. CpeAacTsa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHpOBaHHBIE TEKCTOBBbIE JOKYMEHTHL. (CHOCKH,
ornaBieHue. IlpaBuiia UMTUPOBaHUS HMCTOYHUKOB U O(OPMIICHHUS
oubmmorpadUUECKuxX CChUIOK
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