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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmmMa 1O wuWHGOpPMATUKE HA YPOBHE CpeaHero obmiero oOpa3oBaHus HaéT
NpeJCTaBICHNUE O LENX, OOl cTparerun oOydeHHsI, BOCIIUTAHHUS M Pa3BUTHs 00YyJarONIHXCs
cpeactBamu ydeOHoro mpenmera «MHbopmaThkay Ha 0a30BOM YpOBHE, YCTaHABJIMBAET
00s13aTeNIbHOE TPEIMETHOE COJICPKAHNE, IPETYCMATPUBAET €0 CTPYKTYPHPOBAHHUE 110 pa3/esiaM
U TeMaM, OTIpeIeIsieT pacipeesieHHe ero 1o Kiaccam (rogaM U3ydeHus).

[lporpamMa 10 wWH(pOpPMATHKE OINpPENENACT KOJMYECTBCHHbIE M  Ka4eCTBEHHbBIC
XapaKTEPUCTHKN YYEOHOTO MaTepuayia JUIsl KaXIOro roja H3y4eHHs, B TOM YHCIE IS
COJCPKATEIBHOTO HAMOJHEHUS PAa3HOrO BHJA KOHTPOJIS (MPOMEXKYTOUYHOH arTecTalnuu
00y4aromuxcsi, BCEPOCCUICKUX MPOBEPOUYHBIX paboT, TOCY1apCTBEHHOW UTOTOBOW aTTECTAIINN).
[MporpamMa 1O WH(POpPMATHUKE SIBISIECTCS OCHOBOW IS COCTABIICHHSI ABTOPCKUX Y4YEOHBIX
POTrpaMM U Y4eOHHKOB, IOYPOUYHOTO TUIAHUPOBAHUS Kypca YUUTEIICM.

WNudopmaruka Ha ypoBHE CpeHET0 00IIero 00pa3oBaHuUs OTPAKAET:

CYIIHOCTh HMH(MOPMATHKH KaK HAyYHOW JMCUMIUIMHBL, HW3ydalomed 3aKOHOMEPHOCTH
NPOTEKaHUS W BO3MOXKHOCTH aBTOMATH3alMKd WH(POPMAIMOHHBIX MPOIIECCOB B Pa3IHYHBIX
cUCTeMaXx;

OCHOBHBIE O00JIaCTH TpPHUMEHEHHS WH(POPMATHUKH, NPEXKIe BCero HWH(GOPMAIMOHHBIE
TEXHOJIOTUH, YIIPABIICHHE U COLUATIBHYIO Cepy;

MEXIUCIUTUTHHAPHBIN XapakTep HHPOPMATUKUA U HHOOPMAITHOHHOM JIEATEIILHOCTH.

Kypc uHdopMaTrku Ha ypoBHE cpeaHero o0Iero oo0pa3oBaHusl SBISETCS 3aBEPLIAOIIAM
ATANOM HENPEPHIBHOW MOArOTOBKH 00yJaromuxcsi B 006J1acTi ”HPOPMATUKU U HH()OPMAITMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH, OH ONMHpPAETCs Ha COJEpKaHHe Kypca MHPOPMATUKH YPOBHS
OCHOBHOTO OOIIEro 0O0pa30BaHHWs M ONBIT IOCTOSHHOTO TPUMEHEHHUS HWH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTH, Ja€T TEOPETUYECKOE OCMBICIICHUE, WHTEPIPETAINI0 U
000011IeHNE 3TOTO OTIBITA.

B conepxanun yuebHoro npeamera «HpopMaTrKa» BbIIEISIOTCS YETHIPE TEMATUUECKUX
paszzaena.

Paznen «l{udpoBas rpaMOTHOCTB» OXBaThIBAET BOIPOCHI YCTPOMCTBa KOMIIBIOTEPOB M
JPYTUX 3JIEMEHTOB IM(PPOBOIO OKPYKEHHs, BKIOYas KOMIBIOTEpHBbIE CETH, MCIIOJIb30BaHHE
CPEICTB OIEPAlMOHHON CHUCTEMBI, pabOTy B ceTh VIHTEpHET M WCIONBb30BaHUE WHTEPHET-
CEpBUCOB, HH(HOPMAITMOHHYIO 0€30MMaCHOCTb.

Pasznen «Teoperndeckne OCHOBBI MH(OPMATUKI BKIIOYAET B c€Osl MOHSATUIMHBIN anmapar
MH(OPMATUKH, BOMPOCH KOAMPOBaHHS WHGPOpPMAIUU, U3MEpeHHs] MHPOPMAIIMOHHOTO 00BEMA
JaHHBIX, OCHOBBI anre6pbl JIOTUKH 1 KOMIIBIOTCPHOTIO MOACITUPOBAHUA.

Paznen «Anroput™mel B IporpaMMUpPOBAHUE)» HAIIPABIEH HA Pa3BUTHE aITOPUTMHUYECKOTO
MBIIUICHHSI, pa3paboTKy alropuTMOB, (OpPMHUpPOBAHHE HABBIKOB pealM3allMdl MporpamMMm Ha
BBIOpAaHHOM $I3BIKE ITPOTPAMMHUPOBAHUS BHICOKOTO YPOBHSI.

Paznen «MHpOpMaMOHHBIE TEXHOJOTHH»  OXBAaThIBAET BOMPOCHI  MPUMECHEHUS
I/IH(l)OpMaHI/IOHHI)IX TGXHOHOFHﬁ, PCATN30BAHHBIX B MPUKIAAHBIX IMPOrpaMMHBIX MPOAYKTaxX H
UHTEpHET-CepBUCAaX, B TOM YMCJE MPU PELICHHWHU 3a/lady aHaJIM3a JaHHBIX, UCIOJIb30BaHUE 0a3
JAHHBIX M AJICKTPOHHBIX TAOJHII TSI PEIICHUS TPUKIAIHBIX 3a7a4.

PesynmpTarel  0a30Boro ypoBHs u3ydeHHs ydeOHoro mpemmera «WHpopmarukay
OpUEHTUPOBaHbl B IMEPBYIO ouepe/b Ha OOIIYI0 (YHKIIMOHAJIbHYIO T'PAaMOTHOCTb, MOJy4YEHHE
KOMITIETEHTHOCTE! JJIs1 IIOBCEIHEBHOM KU3HU U 00111ero pa3BuTHs. OHU BKIIOYAIOT B CEOsL:



MOHMMAaHHE TpEeAMETa, KIIOYEBBIX BOMPOCOB M OCHOBHBIX COCTABIISIIONIMX 3JEMEHTOB
M3y4aeMoil mpeaMeTHON 001acTu;

YMEHHME pellaThb THUIIOBbIE IMPAKTUYECKUE 3a/ay, XapaKTEepHbIE JUISl HCIOJb30BaHUs
METOJIOB U UHCTPYMEHTapus JaHHON peaMeTHON o0acTu;

OCO3HAHHE pPAMOK H3Yy4aeMOHl MpeaMeTHONM o001acTh, OrPaHUYEHHOCTH METOIOB U
WHCTPYMEHTOB, TUITMYHBIX CBS3€H ¢ IPyrUMU 00IacTsIMU 3HAHUSL.

OcHoBHas 1enb u3ydeHus yueonoro npenmera «MudopmaTtrkay Ha 6a30BOM ypOBHE TS
ypOBHSL  cpeaHero obmero oOpa3oBaHuss — oOecredyeHue JalbHEHIIero pa3BUTHUSA
MH(OPMALIMOHHBIX KOMIETEHIIMHA BBIMYCKHUKA, €ro TOTOBHOCTH K JKM3HHM B YCJIOBHUAX
pa3BUBAIOIIETOCS HHPOPMALIMOHHOTO OOIIECTBA M BO3PACTAIONICH KOHKYPEHIIMHU Ha PhIHKE TPY/A.
B cBsi3u ¢ 3tum n3ydenue nadopmatuku B 10 — 11 knaccax JomKHO 00eCIeUnTh:

c(OpMUPOBAHHOCTh TMPEACTABICHUNH O poiu UHGPOPMATUKU, HHGOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B COBPEMEHHOM O0IIIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U alITOPUTMHUYECKOTO MBIIIUICHUS;

c(OpPMHPOBAHHOCTh YMEHUH Pa3In4aTh (DaKThl U OI[CHKH, CDABHUBATH OIICHOYHBIE BBIBOJIBI,
BUJIETh MX CBSA3b C KPUTEPHUSIMH OLEHUBAHUS U CBSI3b KPUTEPHEB C OMPEICIEHHON CHCTEMOit
[IEHHOCTEH, MPOBEPATH HA TOCTOBEPHOCTh U 000011aTh HHPOPMAIIHIO;

c(OPMHUPOBAHHOCTD MPEJCTABICHUN O BIMSHIUN HH()OPMAIIMOHHBIX TEXHOJIIOTUH Ha KU3HBb
YelnoBeka B OOIIECTBE, ITOHMMAaHHE COLMAIBHOTO, HKOHOMHYECKOTO, ITOJUTHYECKOTO,
KYJIbTYPHOTO,  IOPHIWYECKOT0,  MPUPOAHOTO,  JPrOHOMHYECKOrO,  MEAMIIMHCKOIO U
(bU3HONIOrHYeCcKOro KOHTEKCTOB HH(OPMALIMOHHBIX TEXHOJIOTH;

MPUHSATHE MPABOBBIX U ITHUUYECKUX ACHEKTOB MH(OPMAIIMOHHBIX TEXHOJIOTHM, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJICH, BOBJEUYEHHBIX B CO3JaHHE M HCIOJb30BaHUWE HH(POPMALIMOHHBIX
CHUCTEM, pacrpocTpaHeHne nHpopmanmu;

CO3JaHME YyCJIOBHM Ui pPa3BUTHS HAaBBIKOB  Y4eOHO#, MPOEKTHOH, Hay4yHO-
UCCJIEIOBATEIbCKON U TBOPUECKOH 1€ATEIbHOCTH, MOTUBALIMU O0yUYaIOIINXCs K CAaMOPA3BUTHIO.

Ha nzyuenue nnpopmatiku (6a30Bbiii ypoBeHb) oTBOAUTCS 68 yacoB: B 10 kiacce — 34 yaca
(1 gac B Hepento), B 11 kiacce — 34 yaca (1 yac B Heziemio).

ba3oBbIiii ypoBeHb u3ydeHHS WH(GOPMATUKU 00eCredrBaeT MOJTOTOBKY OOYYaroIIMXcs,
OPUEHTHPOBAHHBIX Ha T€ CMEIUATBHOCTH, B KOTOPHIX HH(POPMAIIMOHHBIE TEXHOJIOTHH SIBIISFOTCS
HEOOXOJUMBIMU HHCTPYMEHTaMH NPO(PECCUOHAIBHON /AEATEIbHOCTH, YYacTHE B MPOEKTHOW U
HCCJIE0BATENbCKOM  IESITENIbHOCTH, CBSI3aHHOM € MEXKIUCUUIUIMHAPHOW M TBOPYECKOMU
TEMAaTUKOH, BO3MOXHOCTb peIIeHUs 3ajady 0a30BOro ypoBHsS clokHOCTH EnuHoro
roCcy/1apCTBEHHOI0 SK3aMeHa 110 HHPOpMaTHKE.

[TocnenoBaTeIbHOCTh M3yYEHUS TEM B Mpeferax OJHOrO roja OOy4eHHsS MOXKET ObITh
U3MEHEHa [0 YCMOTPEHHIO Y4YHMTENIsl HpPU TOATOTOBKE paboyeil mporpaMmMbl M MOYpPOUYHOTO
TUTAHUPOBAHUSL.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PabOTE C KOMITBIOTEPAMHU U APYTUMH
KOMITOHEHTaMH IU(PPOBOTO OKPYKEHUSI.

[Tpuniunsl paboTsl KoMmbioTepa. IlepcoHanbHblll KOMMbloTep. BeiOop koHpurypanuum
KOMIIbIOTEPA B 3aBUCUMOCTH OT pEIaeMbIX 3a/]au.

OCHOBHBIE ~TEHACHLUMHU DPA3BUTUA KOMIIBIOTEPHBIX TexHosoruil. IlapamnenbHble
BBIUUCIIEHUS. MHoronpoueccopasie cucteMbl. CynepkoMmbioTepsl. MUKPOKOHTPOIIIEPHI.
PobGoTtu3npoBaHHbIe IPOU3BOJICTBA.

[TporpamMHOe obecrieueHne KOMIbIOTEPOB. Buibl mporpaMMmHOro oOecrnedyeHus U HX
Ha3zHaueHue. OcoOEHHOCTH ITPOrpaMMHOT0 00eCieYeHHst MOOMIIBHBIX yCTpoicTB. OnepannoHHas
cucrema. lloHsATHE O CHUCTEMHOM aJIMUHUCTPHUPOBAaHWU. HWHCTAUIAIMS W JCHHCTAIUISALNS
MPOrPaMMHOTO O0ECTICUCHUSI.

Qaiinoas cucrema. Ilouck B (aiinoBoil cucteme. Opranuszanust XpaHeHUs: 1 00paboTKU
JAHHBIX C MCIIOJIb30BAaHUEM HHTEPHET-CEPBUCOB, OOJAUHBIX TEXHOJIOTUH M MOOMIIBHBIX
YCTPOMCTB.

[TpuknagHbIe KOMIBIOTEPHBIE MPOTPAMMBI JUIS PEIICHUS THIIOBBIX 3ajad MO BHIOpPAHHOMN
cneunanuzanuu. CrucreMbl aBTOMaTU3MPOBAHHOTO TPOEKTUPOBAHHUS.

[TporpammHoe obecnieuenue. JInen3npoBaHue NporpaMMHOro odecreyeHus U HUppPOBBIX
pecypcoB. IlpompuerapHoe u cBoOomHOE IporpaMMHoOe obecrieueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOTPaMMHOTO olecredeHnss W HHU(POBBIX PECYpCOB.
OTBETCTBEHHOCTh, yCTaHaBJIMBaeMas 3aKoHOJATeNbCcTBOM Poccuiickoit ®Denepanuu, 3a
HENpaBOMEPHOE UCIIOIb30BAHKE MPOrPAMMHOI0 00ecreyeHns U IU(PPOBBIX PECYPCOB.

Teopernueckue 0CHOBbI HH(POPMATHKHI

Wudopmanus, maHHBIE W 3HAHWS. YHHBEPCAIBHOCTh JUCKPETHOTO IIPEICTABICHUS
uHpopmanuu. /[BonyHoe kogupoBaHue. PaBHoMepHbIe 1 HepaBHOMEpHBIE KOJIbl. Y cioBue daHo.
[Tonxonel k wu3MmepeHuto uHPopMmauu. CymHOCTh 00BEMHOrO (angaBUTHOTO) MOAXOAA K
W3MEPEeHHI0 MH(OpManuu, ompejaesieHne OuTa ¢ TOYKUA 3peHHs: ajndaBUTHOTO MOJXO0JA, CBS3b
MEXIy pasmMepoM andaBuTa U HH(YOPMALMOHHBIM BECOM CHMBOJA (B MPEANOJIOKEHUU O
PaBHOBEPOSITHOCTH MOSBICHHUS CUMBOJIOB), CBSA3b MEXK/Y €IMHUIIAMU M3MEepeHHs WH(POpMALUU:
owut, Oaiit, KGaiiT, Moaiit, ['0aiiT. CymHOCTh coaepkKaTeabHOro (BEpOSTHOCTHOTO) MOAXO0Aa K
U3MEPEHUI0 HH(POPMAINH, OTIpeieieHrne OUTa ¢ TIO3UIUHU COIEPKAaHMS COOOIICHHMS.

WNudpopmannonnslie npouecchl. Ilepenaua unpopmanuu. VcTtouHuk, npuéMHUK, KaHal
CBSI3U, CUTHaJ, KojaupoBaHue. VckaxeHnue mHpopmauuu npu nepenade. CKOpocTh mepenauu
JAHHBIX 0 KaHally CBA3M. XpaHeHue uHdopmanuu, oobéM namsatu. O6paboTka MHPOpMAIUH.
Buner 00paboTku uHQOpMAMHM: TOJyYeHHE HOBOIO COJEp)KaHUSA, H3MEHEHHe (opMbl
npencrasienuss nHpopmanuu. [louck mHbopmanuu. Ponbs uHpopmanuu u MHGOPMALIMOHHBIX
IPOILIECCOB B OKPY>KAIOIIIEM MHUDE.

Cuctembl. KoMmmnoHeHTbl cucTeMbl W HMX B3aumojeictBue. CHCTEMBI yIpaBIICHUS.
VYnpasnenue kak nHGOpMAIMOHHBIN TTporiecc. OOpaTHas CBA3b.

Cucrtemsl cuncieHus. Pa3BépHyTas 3amuCh HENBIX W JPOOHBIX YUCEN B TO3HIIMOHHBIX
cucremax cuuciieHus. CBONCTBa NMO3MIMOHHOM 3alMCH YHCla: KOJIMYECTBO LU(p B 3aIHCH,
IpPU3HAK JEIMMOCTH YHUCIIa Ha OCHOBaHME CHUCTEMBbI CUMCIEHHA. AJITOPUTM IepeBoja LEJI0ro



yucia u3 P-MuHON CUCTEMBI CUMCIICHUS B ACCATUYHYIO. AJITOPUTM TIEpEeBOJIa KOHEUHOH P-nuHO#
IpoOu B AECATUUHYIO. AJTOPUTM MEPEBOAA LEJIOT0 YUCIIA U3 AECATUYHON CUCTEMbI CUHCIICHUS B
P-nunyro. J[BonuHasi, BOCbMEpHYHAs U HIECTHAALATEPUYHAS CUCTEMbI CUMCIICHUS, IEPEBOJT YU CET
MEXIYy 3TUMHU cucTeMaMU. ApupMeTHYecKre ONepalyi B MO3UIUOHHBIX CUCTEMAaX CUUCIICHHUS.

[IpencraBieHne LEIbIX U BEIIECTBEHHBIX YHCEI B IAMSTH KOMIIbIOTEpA.

KomupoBanue TtekctoB. KomupoBka ASCIl. OpnoGaiithbie koaupoBku. Cranmapt
UNICODE. KomupoBka UTF-8. Ormpenenenue uHPOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOILIEHUH.

KonupoBanue wu3oOpaxkenuil. Ouenka uHOpManuMoOHHOro 00bEMA  pacTpoOBOIO
rpadu4ecKoro U300pakeHus Py 33JaHHOM Pa3peIIeHUH U TIyOHHE KOAWPOBAHUS 1IBETA.

KomupoBanue 3Byka. OueHka WH(OPMAMOHHOTO OOBEMA 3BYKOBBIX JaHHBIX TIpU
3aJJaHHBIX YaCTOTE TUCKPETU3ALUHN U PA3PAAHOCTH KOJAUPOBAHUS.

Anrebpa noruku. BeickassiBanus. Jlornueckue omnepauuu. TaOnuibl HMCTHMHHOCTH
JOTHYECKUX OMNEpaluil  «IU3BIOHKIMS», «KOHBIOHKLUS», «UMHBEPCUSN», «UMIUIAKALUSY,
«OKBHBaJICHIIUs». Jlornueckue BhIpakeHUsS. BBIUUCICHHE JIOTHYECKOTO 3HAYEHHUS COCTaBHOTO
BBICKA3bIBaHUS NPU M3BECTHBIX 3HAUEHUSIX BXOSAIIMX B HEr0 3JEMEHTApHBIX BBICKA3bIBAHUM.
Tabnuiubl MCTUHHOCTH JIOTUYECKUX BbIpakeHUH. Jlormueckue omepauuu M onepauud Haj
MHOXECTBaMH.

[Tpumeprl 3aKOHOB anreOpbl JIOTUKU. OKBUBAICHTHBIE IMPEOOPa30BaHUS JIOTMYECKHX
BelpakeHuil. Jlornueckue ¢ynkuuu. [loctpoeHue 1I0rn4eckoro BeIpakeHUs ¢ JaHHOM Tabnuiei
ucTUHHOCTH. Jlornueckue seMeHTsl komnbiotepa. Tpurrep. Cymmatop. IlocTpoenue cxemsl Ha
JOTHYECKUX DJIEMEHTaX IO JIOTHYECKOMY BBIPKEHHIO. 3alUCh JOTMYECKOTO BBIPAKECHHS IO
JIOTUYECKOH CXEME.

NudopManmoHHbIe TEXHOJIOTHH

TexcroBelii mpoueccop. Pegaktuposanue u ¢popmaruposanue. [Iposepka opdorpaduu u
rpamMMaTuku. CpeacTBa MOMCKa U aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Vcnonb3oBanue cTuiei.
CTpyKTypHpOBaHHbIE TEKCTOBBbIE JOKyMeHThL. CHOCKHM, ornaBieHune. OOnayHble CEpBHUCHI
KonnektuBHas pabota ¢ JOKyMEHTOM. MHCTpYMEHTBI pELEH3MpPOBAaHUS B TEKCTOBBIX
nporeccopax. [lenosas nepenucka. Pedepar. [IpaBuiia unTupoBaHus HICTOUHUKOB ¥ 0pOpPMIICHUS
O6ubauorpaduueckux ccbulok. OpopMieHHE CIIUCKA JIUTEPATYPBHI.

BBon n300paskeHU ¢ UCMOIB30BAaHUEM pPa3IMUHBIX LU(PPOBBIX YCTPOMUCTB (LIMPPOBBHIX
¢doTroanmnapaToB ¥ MUKPOCKOIIOB, BUIEOKaMep, CKAHEPOB M JIPYTUX YCTpoucTB.). ['padmyeckuit
penakrop. O6paboTka rpaduueckux oObekToB. PacTpoBas m BekTOpHas rpaduxa. dopmaTs
rpaduueckux ¢aios.

O6paboTka n300paxKeHus U 3ByKa C UCTIOJI30BAaHUEM UHTEPHET-TIPUIIOKCHHH.

Mynbetumenna. KommnbioTepHble mnpe3eHTauuu. lcnoiab3oBaHHe — MYJIbTHUMEAMHHBIX
OHJIaH-CEepBUCOB I pa3pabOTKH Mpe3eHTaLNI IPOEKTHBIX PadoT.

[TpUHIUIIBI TOCTPOCHUS M PEAKTUPOBAHHS TPEXMEPHBIX MO/IEIIEH.

11 KJIACC

Hudposasg rpaMOTHOCTD

[IpuHUMIIBI TOCTPOEHUSI M amnmnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTeil. CeTeBble
npotokoisl. Cete MHTEpHET. Anpecanus B cetn MaTepHET. CHcTEMa TOMEHHBIX UMEH.

Be06-caiit. Beb-cTpanuma. B3aumopeiictBue Opaysepa ¢ BeO-cepBepoM. J(mHammdeckue
cTpanulibl. Pa3paboTka nHTEpHET-TIpHIIOKeHUH (caliToB). CeTeBoe XpaHEHHE JTaHHBIX.



Buner nestensHoct B cetu WutepHer. CepBuchl MuTepHera. I'eomndopmannoHHbIe
CHCTEMBI. [ e0JOKalMOHHBIE CEPBUCHI PEAbHOTO BPEMEHH (HampuMep, JOKalus MOOMIBHBIX
Tene(hOHOB,  OMpeJeNieHHEe  3arpy>KeHHOCTH  aBTOMAarucTpajieil),  HHTEPHET-TOPrOBII,
OpoHHUpOBaHWE OMJIETOB, TOCTHHHMII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CepBUCHI U yciayrd. ColuanbHble CETH — OpTraHu3alus
KOJIJISKTHBHOTO B3aUMOJICHCTBUSL M OOMeHa AaHHbIMU. CeTeBOW ATHUKET: MpaBujia MOBEICHUS B
kubepnpoctpanctBe. I[lpobrema moanmuMHHOCTH TOMydeHHOH uHGpopManuu. OTKPBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHbIe U SKOHOMHUYECKUE YIPO3bl, CBA3aHHbBIE C UCTIOJIb30BaHUEM HH(DOPMALIMOHHO-
KOMMYHHKAITIOHHBIX TeXHOJIOrHi. OOI11e mpoo6ieMbl 3aIUTh HHPOPMAITUN U HHPOPMAITMOHHON
Oe3omacHocTr. CpeAcTBa 3amuThl MHPOPMAIMU B KOMITBIOTEpPAX, KOMIIBIOTEPHBIX CETSIX U
aBTOMATHU3MPOBAHHBIX HH(POPMALIMOHHBIX cucTeMax. [IpaBoBoe obecnieuenne nHGOPMaMOHHON
0e30MacHOCTH. [IpenoTBpaiieHe  HECAHKIMOHUPOBAHHOIO  JOCTyma K  JIMYHOM
KOH(HICHIIMATHHON HH(DOpMAIK, XpaHAIIEHCS Ha MEPCOHAIBLHOM KOMITBIOTEpPE, MOOMIIBHBIX
ycTpoicTtBax. BpemonocHoe mporpammHoe obecrieueHre UM CIOcoObl OOpbOBI €  HHUM.
AHTUBHUpYCHBIE TporpaMmbl. OpraHusanus JHUYHOTO apxuBa uHpopmanuu. PesepBHoe
konupoBanue. [laponpHas 3anmTa apxusa.

WNHdpopMannoHHbIE TEXHOJIOTUN U MpodecCHOHaNbHAs e TeNbHOCTh. MH(popMamoHHbIe
pecypcesl. Lludposas skoHomuka. MHpopManmonHas KynbTypa.

Teopernvyeckne 0CHOBbI HHPOPMATHKH

Monenu u  wmogmenupoBanue. lLlenu  mogenupoBanus. CoOTBETCTBUE — MOJENIU
MoJenupyeMoMy 00BEeKTY MK porueccy. Dopmanu3anus IpUKIaIHbIX 3a/1a4.

[IpencraBieHne pe3ynbTaTOB MOJEIMPOBAHUS B BHJAE, YIAOOHOM IJsi BOCHPHUSATHS
yesoBekoM. ['paduyeckoe npencraBieHne JaHHbIX (CXEMbI, TAOIHIIBI, TpaduKn).

I'padbi. OcHoBHBIEe OHATHA. Buabl rpadoB. Perenne anropuTMiUuecKux 3a/1a4, CBsI3aHHBIX
¢ aHanmu30oM rpadoB (IOCTPOCHHE ONTUMAIBHOTO ITYTH MEXKAY BepiinHaMu rpada, onpeneneHue
KOJIMYECTBA PA3IMYHBIX ITyTeH MEKAY BEPIIMHAMU OPHEHTUPOBAHHOTO AlMKIMYECKOTO Tpada).

HepeBbsi. bunapHoe aepeBo. JlucCKpeTHbIe UTPBI JBYX MTPOKOB C MOJHOM MH(OpMAaIUen.
[Toctpoenue nepeBa mnepebopa BapHaHTOB, ONMHUCAHUE CTPATETMU UIPhHl B TaOIMUHON (opme.
BrIurphIIHbIC CTpaTeTuy.

Hcnonp3oBanue rpadoB U AEPEBLEB MIPHU OMUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOILETO
MUDpa.

AJITOPUTMBI M MPOrPAMMHPOBAHHE

Omnpenenenre BO3MOXKHBIX PE3YJIbTATOB PAaOOTHI MPOCTEHIINX aJrOPUTMOB YIIPABICHUS
UCTIOJTHUTEIISIMA W BBIUYMCIIUTENFHBIX aNTOpuTMOB. OTmpeneneHne MCXOIHBIX HaHHBIX, TPU
KOTOPBIX QJITOPUTM MOXKET JIaTh TPeOyeMbIil pe3ynbTar.

Drarbl penieHus 3aa4 Ha Kommbiotepe. SI3pik mporpammuposanus (ITackans, Python, Java,
C++, C#). OcHOBHBIE KOHCTPYKIIUH S3bIKA IIPOTPAaMMHUPOBaHUS. THUIIBI TaHHBIX: [IEJIOYNCIICHHBIE,
BEIICCTBEHHBIC, CHUMBOJIbHBIC, Jorndeckne. Bersmenus. CoctaBHble ycinoBus. LuKIe ¢
ycnoBueM. L{ukiel o nepemenHoil. Micnonap3oBaHue TabInI TPACCUPOBKH.

Pa3zpaboTka u mporpammHas peanusanus alrOpUTMOB PEIICHUs] THUIIOBBIX 3a7a4 6a30BOTO
ypoBHs. [IpuMepsl 3amad: anropuTMbl 00paOOTKHM KOHEYHOW YHCIIOBOM TOCIEI0BATEIHBHOCTH
(BBIYMCIIGHUE CYMM, TIPOM3BENEHHA, KOJWYECTBA OJJIEMEHTOB C 3aJlaHHBIMH CBOWCTBaMH),
AITOPUTMBI aHAJN3a 3aMKUCU YHCENl B MO3UIMOHHONW CHUCTEME CUWCIICHHS, aJTOPUTMBI PEUICHHS
3aa4 MeToJIoM repebopa (MOMCK HauOOJIbIIEro OOIIEro IENUTENs JIBYX HaTypalbHBIX YHCEN,
IIPOBEpKa YKcia Ha IPOCTOTY).



OO0paboTKka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE QYHKINU S3bIKAa IPOTPAMMHUPOBAHMS AJIS
00pabOTKH CUMBOJIBHBIX CTPOK.

TabnuuHble BETUYMHBI (MACCUBBI). AJNTOPUTMBI PabOTHl C 3JIEMEHTAMH MAacCHUBa C
OJTHOKPATHBIM IIPOCMOTPOM MAacCHBa: CYMMHPOBAHHE JIEMEHTOB MacCHUBa, MOJCUET KOJINYECTBA
(CyMMBI) 3JIEMEHTOB MAacCHBa, YJOBJIETBOPAIOIIMX 33aJaHHOMY YCJOBHIO, HaxoOXAECHUE
HauO0JIbIIEro (HAMMEHBIIIETO0) 3HAUEHUS 2JIEMEHTOB MACCHBA, HAXO0KIEHUE BTOPOTO 110 BEJIMUMHE
HauO0JIbIIEr0 (HAUMEHBILIET0) 3HAYCHU S, IMHENHBIN [TOMCK JIEMEHTA, [IEPECTAaHOBKA 3JIEMEHTOB
MaccuBa B 00OpaTHOM MOPSIIIKE.

CoprtupoBka oJJHOMEpHOro maccuBa. [IpocTele METOABI COPTUPOBKU (HANIpUMEpP, METO[
ny3bIpbKa, METO/1 BEIOOpa, COPTUPOBKA BcTaBkamu). [loamporpamMmel.

HNHpopManoHHBIE TEXHOJIOTHH

Anann3 nanHbpIX. OCHOBHBIE 331Uy aHAJIN3A JIaHHBIX: IPOrHO3UPOBAHKE, KITaCCU(PHUKALIMS,
KJIacTepu3allus, aHalnu3 OTKIOHeHuH. [locnenoBaTenbHOCTh pelIeHHs 3a7ad aHalu3a JAAHHBIX:
cOOp TMEepBUYHBIX JAHHBIX, OYMCTKAa M OLEHKA KayecTBa JAHHBIX, BHIOOP W/WIM TOCTPOCHUE
MOJIEJIH, IPeo0pa30BaHNE JAHHbBIX, BU3YyalIU3alUs JaHHbIX, HHTEPIPETALUs Pe3yIbTaTOB.

AHau3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOiull. BblunMcieHHe CyMMBbl, CpeaIHEro
apudMeTHuecKoro, HauOOJbIIEr0 1 HAMMEHbILET0 3HAYCHUH AUana3oHa.

KomneloTepHo-MaTeMaTuyeckue  MOJAEIU. JTalbl  KOMIIBIOTEPHO-MAaTEMaTH4YECKOIO
MOJICJIMPOBAaHUS: IIOCTAHOBKAa 3ajaud, pa3paboTKa MOJENIH, TECTUPOBAaHUE MOJEINH,
KOMITbIOTEPHBII SKCIIEPUMEHT, aHAJIN3 Pe3yJIbTaTOB MOAEIUPOBAHHUS.

YucneHHoe pelleHrne YpaBHEHUH ¢ MOMOILBIO I0J00pa mapamerpa.

Tabmuunble (pensiuroHHBIE) 0a3bl AaHHBIX. Tabnuia — mpencTaBliieHUE CBeIEHUH 00
OOHOTHIHBIX 00Bekrax. [lome, 3ammceh. Kirou tabmmipel. Pabora ¢ roroBoil 0a3oii IaHHEBIX.
3anonHeHue 6a3bl naHHBIX. [lonck, copTupoBKa U GuibTpaiys 3anuceil. 3ampocsl Ha BEIOOPKY
JAHHBIX. 3aIPOChI ¢ NapameTpamu. Beluucisemsbie Nojs B 3arpocax.

MHuorortabnauunble 0a3bl JaHHbIX. Tumbl cBA3edl Mexay TabiuuaMu. 3ampocsl K
MHOTOTa0IMYHBIM 0a3aM JTaHHBIX.

CpencTBa HCKYCCTBEHHOIO MHTEIIEKTa. CepBHUCHI MALIMHHOIO IIEPEBO/A U PACIIO3HABAHUS
ycTHOM peun. nenTudukanms u nouck n3odbpaxenuil, pacnosnasanue nui. CamooOyuaronyecs
cuctembl. VICKyCCTBEHHBIM MHTEJUIEKT B KOMIIBIOTEpHBIX urpax. lcmonb3oBaHue MeTOJI0B
UCKYCCTBEHHOI'O  HMHTEIUIEKTa B  oOy4arommx cucremax. lcrosnb3oBaHue  METOJIOB
UCKYCCTBEHHOT'O HHTeJUIeKTa B pobOoToTexHuke. MHTepHer Bemiei. IlepcriekTuBbl pa3BUTHSA
KOMIIBIOTEPHBIX MHTEJUIEKTYAJIBHBIX CUCTEM.



IIJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA POTI'PAMMBI 1(0)
HHO®OPMATUKE HA VYPOBHE CPEJHEIO OBIIETO OBPA3OBAHMUS
(FA3OBBI YPOBEHb)

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH H CIOCOOHOCTh OOyYarONIUXCS
PYKOBOJCTBOBATbCS CHOPMUPOBAHHON BHYTPEHHEW MO3UIMEH TMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIMX TPaJAULMOHHBIM
LEHHOCTSAM POCCHICKOro o0IIecTBa, pacIMpEHUE KU3HEHHOTO OIbITA U OIbITa ACSITEILHOCTU B
Mpolecce  pealM3alMi  CPEICTBAMH  y4eOHOTO  TMpeaMeTa OCHOBHBIX — HalpaBlICHUH
BOCTIUTATEIILHOU JEATEIBHOCTH. B pe3ynbpTare m3ydeHUs WHPOPMATUKUA HA YPOBHE CPEIHETrO
obmero oOpa3oBaHus y oOywaromerocss OyayT cGOpPMHpPOBaHBI CIEAYIONIME JTUYHOCTHBIC
pE3yNbTaThI:

1) rpa:kIaHCcKOro BOCIIUTAHUS:

OCO3HAHHWE CBOMX KOHCTUTYLIIMOHHBIX IpaB H OOS3aHHOCTEH, yBaXCHHWE 3aKOHA U
MPaBOIOPANIKA, COOJIOACHHE OCHOBOIOJATAIOIIUX HOPM HH(POPMAIIMOHHOTO TIpaBa U
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

TOTOBHOCTh TIPOTHBOCTOSITH HJICOJIOTHU OSKCTPEMH3Ma, HAlMOHAIM3MA, KceHOo(oOuH,
JUCKPUMHUHAIIMA TI0 COIMAIBLHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM IPU3HAKAM B
BUPTYaIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIICHUE K HMCTOPUYCCKOMY HACJIEIUI0, TOCTIKEHHSM Poccum B Hayke,
UCKYCCTBE, TCXHOJIOTHSIX, IIOHUMAaHHWE 3HA4YCHHWS WH(OOPMATHKH KaK HAyKH B IKH3HU
COBPEMEHHOT0 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIEHUBATH CUTYAITHIO U IPUHUMATH OCO3HAHHBIC PEIICHISI, ODUCHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCIie B ceTH MHTepHeT;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOUas OSCTETHKY HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIPUHUMATH pa3jHuHble BUABI UCKYCCTBA, B TOM YHCIIE OCHOBAHHBIE Ha
MCIIOJIb30BaHUU MH(POPMAITHOHHBIX TEXHOJIOTHIA;

5) pu3uveckoro BOCIMTAHUSA:

c(hopMUPOBAHHOCTH 3JOPOBOTO U O€30MacCHOT0 00pa3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 37I0POBBIO, B TOM YHCIIE U 33 CUET COONIOICHUS TpeOOBaHMit Oe30MacHO IKCILTyaTalluu
cpenacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHYSCKON M COITMAIBHON HAIPABICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATH TAKYIO JIESTEIbHOCTH;

uHTepec K chepam mpodheCCHOHATBHON AEATeIhbHOCTH, CBA3aHHBIM C HH()OPMATHKONM,
MPOrPaMMHUPOBAHUEM H HH()OPMAITMOHHBIMH TEXHOJOTHUSMHU, OCHOBAHHBIMH Ha JOCTH)KCHHUSX
WH(OPMATUKA W HAyYHO-TEXHUYECKOTO IMporpecca, YMEHHWE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oyny1ieit mpodeccuu U peaaTu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI,



TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO MU CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEH
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

0CO3HaHUE II00ATFHOTO XapaKTepa 3KOJIOTHIECKUX POOJIEM H ITyTeH UX PEeIICHHUs, B TOM
qHciIe ¢ y4€TOM BO3MOXKHOCTEH HHPOPMAIIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHi;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTb ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTUS MH(DOPMATUKHU, JOCTI)KEHHSIM HAYYHO-TEXHHYECKOTO Mporpecca M OOIIeCTBEHHON
NPAKTHKH, 32 CYET TOHUMAHUS POJIM HH(POPMAIIHOHHBIX PECYpPCOB, HH()OPMALMOHHBIX POIIECCOB
U MH(GOPMAIIMOHHBIX TEXHOJIOTUH B YCIOBUAX HUPPOBON TpaHchopMarmy MHOTHX chep KU3HU
COBPEMEHHOT'0 00IIeCTBa;

OCO3HAaHUE IIEHHOCTH HAy4YHOH JEATENHOCTH, TOTOBHOCTh OCYLIECTBIISATH MPOECKTHYIO H
UCCIIEI0BATEIbCKYIO JSSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpomecce moCTMKEHHMS JMYHOCTHBIX PE3YJIbTaTOB OCBOEHHS IPOTPAMMBI IO
uHpopMaTHKEe y  OOYdYalOUIMXCS  COBEPIICHCTBYETCS  AMOLMOHANBHBIA  HMHTEIUIEKT,
IpeAToJIararoui ChOPMUPOBAHHOCTD:

CaMOoperyJIMpPOBaHMsl, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJIEHHE, CIIOCOOHOCTh aIalTHPOBATHCS K SMOIIMOHAILHBIM H3MEHEHUSM U TPOSBIISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMH, BKJIIOYAIOIIEH CTpPEMIIEHHE K JIOCTIDKCHHIO LETU M YCIeXy,
OINTUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHCTBOBATH MCXO/Is U3 CBOMX BO3MOXHOCTEIA;

OMITATUH, BKIIOYAIOMEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE IPYTHX,
YYUTBIBATh €r0 TPH OCYIIECTBICHWHM KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
CONEPEIKUBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C APYTUMH
JFOAbMU, 3200THTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare uszydeHus WHQOPMATHKHM HA ypPOBHE CpEIHETO OOIIero oO0pa3oBaHUS Y
obOyuvaromerocs OyayT copMUpOBaHBI MeTalpeAMETHBIE PE3YJIbTAaThl, OTpPaXEHHBIE B
YHUBCPCAIbHBIX y‘-Ie6HI)IX HeﬁCTBHﬂX, a4 MMCHHO: ITO3HABATCJIbHBIC YHHBCPCAJIBbHBIC y‘-I€6HBI€
NEHCTBUS, KOMMYHHMKATHUBHBIE  yHUBEpCAlbHbIE  y4eOHble  JEWUCTBUSA,  PETYJISTHBHBIC
YHHUBEpCcaIbHbIe yueOHbIE IeUCTBUS, COBMECTHAS JESTENbHOCTD.

ITo3HaBaTeabHbIE YHUBEPCAJBHLIC yqeﬁm,le JeHCcTBUS

1) 6a3oBble JIOTHYeCKHE 1eHCTBUS:

CaMOCTOSITENNLHO (POpPMYIMpPOBaTh M aKTyadU3UpPOBATh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABJIMBATb CyHIGCTBGHHBIfI IMPU3HAK HUJIM OCHOBAHUSA IJId CPAaBHCHUA, KJ'IaCCI/ICbI/IKaI_[I/II/I
1 0000IIEeHMS;

ONpEeNENATh eI ACSITeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHS B paCCMaTPUBACMBIX SBJICHUAX

pa3pabaThIBaTh IJIAH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IEISM,
OLICHUBATb PUCKU HOCHeﬂCTBHﬁ JACATCIIbHOCTH,

KOOPJAMHUPOBaTb M BBIIOJHATH pabdOTy B YCIOBMSX pPEAIBHOIO, BHUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHUH )KHU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HccCIeI0BaTEIbCKHE 1eiCTBHUS:

BJIQJICTh HABBIKAMH y4€OHO-HCCIICIOBATEILCKON U MPOCKTHOW JESITeIbHOCTH, HaBBIKAMU
paspenieHust mpoodJieM, CIIOCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIILHOMY TIOMCKY METOJ/IOB
pelIeHHs TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHUS;

OBJIAZACTh BUAAMU JCATCIBHOCTHU I10 IOJYYCHHUIO HOBOI'O 3HAHHWA, €ro0 MHTCPHPCTALUU,
Hp€O6pa3OBaHI/IIO U IMPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HBIX CUTyallMdX, B TOM YUCJIC IPpHU CO3JaHHUU
y4eOHBIX U COIMATIBHBIX IPOCKTOB;

dopMHpOBaHWE HAYYHOTO THUIA MBIIUICHUS, BJIAJCHUE HAyYHOH TEPMHHOJIOTHCH,
KIIIOYECBBIMU ITOHATHUAMU U METOAAMMU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpa30BaTEIIBHON NEATEIHHOCTH U
YKU3HCHHBIX CHTYallUsX;

BBISIBIISITh IPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJlM3UpPOBATh 3ajady, BBIJBUTATh
THUIIOTE3Y ee pelICHUs, HAXOAUThb apryMCHTHI AJId JOKAa3aTCJIbCTBA CBOUX YTBep)KHCHHﬁ, 3a1aBaThb
[apaMeTpbl U KPUTEPUU PEILCHUS;

aHAJTM3UPOBAThH MOJYYCHHBIC B XOJIC PEIICHUS 3a/1a4U Pe3YJIbTaThl, KPUTHUECKU OIICHUBAThH
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MECHCHHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEACTB W CIIOCOOOB JCHCTBUS B
PO ECCUOHATILHYIO CPEY;

NIEPEHOCUTH 3HAHHUS B TIO3HABATEIILHYIO U MPAKTHUECKYIO 00IaCTH )KU3HEICITECIbHOCTH,

MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BbIZIBUT'aTb HOBBIC HWACHU, NpEajiaraTb OPUTHMHAJIIBHBIC IMOAXOJbl W PCIICHHA, CTABUTH
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIINe aTbTePHATUBHBIC PEIICHNUS.

3) padora ¢ nnpopmanmeii:

BJIaACTb HAaBBIKAMH  IMOJTYYCHHA I/IH(l)OpMaHI/II/I N3 HWCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISITh  TMOWCK, aHAM3, CHUCTEMAaTH3alMI0 W HHTEPIPETAIUIO
uH(pOpPMAIIUU PA3IUYHBIX BUIOB U (JOPM MPEIACTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IUYHBIX hopMaTax ¢ yuéToM Ha3HAUYCHUs WH(DOPMALIUU U [EIEeBON
ayJIUTOpPUH, BBIOMpPAs ONTUMAIIbHYIO (OpPMY MPEICTAaBICHUS U BU3yaIu3aluu;

OLCHUBATb OOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(l)OpMaHI/II/I, €€ COOTBETCTBUE IMpaBOBbBIM U
MOpaTbHO-ITHUYECKUM HOPMaM;

UCIIONB30BaTh CpeACTBa HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
PCIICHMU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJa4d C CO6J'IIOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMacCHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHPOpMAIMK, WHOOPMAMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

1) oOmenue:



OCYIIECTBISATh KOMMYHHUKAITUU BO BCeX cdepax KU3HH;

pacro3HaBaTh HEBEpOANbHBIC CPEICTBA OOMICHHs, MOHMUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUTKY KOHQIUKTHBIX CUTYAIMi U YMETh CMSTYaTh KOH(QIHKTHL

BIIAJICTh PA3TMYHBIMU CIIOCOOAMH OOIICHUS U B3aUMOJICUCTBUS, apryMEHTHPOBAHHO BECTH
JIMAJIOT

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS.

2) coBMecTHas 1eITeJIbHOCTD:

MMOHUMATh U UCITOJIb30BaTh MIPEUMYIIECTBA KOMAH/IHOW U WHIUBUIYAJIbHON PabOTHI;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBHA C Y4ETOM OOIMX HMHTEPECOB U
BO3MOXKHOCTCH KaXKJOT0 YjCHA KOJIJICKTHBA;

NPUHUMATh LIETU COBMECTHON JESTENbHOCTH, OpPraHW30BBIBATH M KOOPIUHUPOBATH
JIeHCTBHA MO0 € TOCTHXKESHHUIO: COCTABIISITh

MjaH JCWCTBUH, paclpenessaTh pPOdd ¢ yd4€TOM MHEHUHW YYaCTHHKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHON pa0OTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUN pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM,

npejyiaraTh HOBbIE MPOEKTHI, OLICHWBATh MJCH C IO3UIMU HOBHU3HbBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUITUATHBHBIM.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JeiCcTBUS

1) camoopranu3amnms:

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTENbHOW JESATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PelIeHus! MpoOIeMbl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBII OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JaCTIX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIBLHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YJbTaTOB U OCHOBAHUM; UCIIOJIb30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIleHMS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PELLIEHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTaTOB JIEATEIbHOCTH.

3) npuHATHA ce0s M APYrux:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIBTATOB EATEIbHOCTH;



MpuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKY;
pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIMH IPYTOTrO YeIIOBEKA.

INPEJIMETHBIE PE3YJIBTATDBI

B mporniecce u3yuenus kypca uapopmaruku 6a30Boro ypoBHs 6 10 knacce 00y4aronimMucs
OyZIyT TOCTUTHYTHI CICAYIONIHE IPEJAMETHBIC PE3yIbTaThI:

BJIAJICHUE TPEICTABICHUSIMUA O POJM HH(OpPMAanUK M CBS3aHHBIX C HEH NPOIIECCOB B
NpUPOJIe, TEXHUKE W OOIIeCTBE, MOHATUSAMHU «HH(pOpMAIUsLy), «HH()OPMAIMOHHBIA TPOIIECCY,
«CUCTEMay», «KOMIIOHEHTBI CHUCTEMBI», «CHCTEMHBIH 3(PQPEKT», «MHPOPMAIMOHHAS CUCTEMAa,
«cUcTeMa yIpaBICHU,

BJIaJICHHE METOJaMHU IOMCKa HWHpOpMauuu B cetd VIHTEepHET, yMEHHE KpPUTHUECKH
OLICHUBATh WH(POPMAIIHIO, TIOTYUYCHHYIO U3 ceTH VHTepHeT;

YMEHHUE XapaKTepPH30BaTh OOJIBIIME JaHHBIC, IPUBOJIUTH IMPUMEPHl HCTOYHUKOB HX
IMMOJIYYCHHA U HAIIPABJICHHA UCITIOJIb30BAHUA

NOHMMaHWE OCHOBHBIX MPHHIMUIIOB YCTPOHCTBAa M (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TCHACHIUI Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHMEC HABBIKAMU pPa0OThI C OMNEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHIAMH
MIPOrPaMMHOTO OOECTICUEHUS IS PEIICHUsT yIeOHBIX 3a/1a4 110 BEIOPAHHOH CIICIIHATN3aINY;

co0utoieHre TpeOOBaHMIA TEXHUKU 0€30IIaCHOCTH M TUTUCHBI TIPH Pa0b0TE ¢ KOMIIBIOTEpAMH
U JIPYTUMH KOMITIOHEHTaMH U (YPOBOTO OKPYKECHHUSI, TOHUMaHHUE IIPABOBBIX OCHOB UCIIOIb30BAHUS
KOMITBFOTEPHBIX ITPOTrpamMM, 0a3 JaHHBIX U MaTEPUAIIOB, Pa3MEIIEHHBIX B ceTu IHTEepHeT;

INOHUMAHHUEC OCHOBHBIX IIPUHIMUIIOB AOUCKPCTHU3AIWK PA3JIMYHBIX BHIO0OB I/IHq)OpMaIII/H/I,
YMEHHE OIpeaesaTh HHHOPMAIMOHHBIA 00bEM TEKCTOBBIX, IpaMUECKUX W 3BYKOBBIX JaHHBIX
NIPY 3aJ[aHHBIX ITapaMeTpax TUCKPETU3AIHH;

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOMYCKAIOIIME OJHO3HAYHOC JCKOJIUPOBAHHE
coo01eHui (nperuKCcHbIE KOJIBI);

BJIaJICHUEC TEOPETUYCCKUM allapaToM, IO3BOJSIOIIMM OCYHICCTBISATh MPEICTABICHUE
3aJJaHHOTO HATYPAIBHOTO YHCIIa B Pa3JIMYHBIX CUCTEMaX CYMCIICHHS, BHITIOIHSTh TPEOOpa3oOBaHMSI
JIOTHYECKUX BBIPAXKEHUI, UCTIONB3Ys 3aKOHBI aJreOpbl JTOTHKH;

YMCHHUE CO3JaBaThb CTPYKTYPUPOBAHHBIC TCKCTOBBLIC JOKYMCHTHBI U ACMOHCTPAllMOHHBLIC
MaTepuaibl € HCIOIb30BAHUEM BO3MOXHOCTEM COBPEMEHHBIX IIPOTPAMMHBIX CpEACTB U
00JTaYHBIX CEPBUCOB,

B npornecce nzyuenns kypca nHGOPMATHKH 0a30BOTr0 YpoBHS 6 11 Kiacce 00ydaromuMucs
OyIyT JOCTUTHYTHI CIEIYIOIINE TPEIMETHBIE PE3YIbTAThI:

HaJIMYue MPEeICTaBICHUN O KOMIBIOTEPHBIX CETSIX M MX POJIM B COBPEMEHHOM MHUpE, 00
OOIIMX MPUHIUIIAX Pa3pab0TKU U (YHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKECHUH;

NOHUMaHHE yrpo3 HH(OPMAIIMOHHOI 0€30MacHOCTH, UCIIOIF30BAHUE METO/IOB U CPE/ICTB
NPOTUBOJCHCTBHSI 3TUM Yrpo3aM, COOJIoJieHHe Mep Oe30MacHOCTH, MPEIOTBPAIIAIOIINAX
HE3aKOHHOE PACIpPOCTPAHEHHE TTIEPCOHAIBHBIX JTAHHBIX;

BJIaJICHUE TEOPETUYCCKUM aIllapaToM, MO3BOJISIOIIAM ONPEACNIATh KpaTUalIlui MmyTh BO
B3BCLICHHOM Tpade U KOJIMIECTBO MYTEH MEKIY BEpIIMHAMEI OPHEHTUPOBAHHOTO AI[MKJINYECKOTO
rpada;

YMCHHUEC 4YHUTAaTb MW IIOHUMATb IIPOrpaMMmbl, pCaIUu3yIOMIUC HECIOXHBIC aJITOPUTMbI
00pabOTKM YHCIIOBBIX M TEKCTOBBIX JaHHBIX (B TOM YHCJIC MACCHBOB M CHMBOJIBHBIX CTPOK) Ha
BBIODAaHHOM JIJII M3YUYCHHUS YHHBEPCAJIHHOM SI3BIKE MPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS



(TTackanb, Python, Java, C++, C#), aHaau3upoBaTh aJIrOPUTMBI C HCIOJIH30BAHHUEM TaOIIHUIL
TPACCUPOBKHU, ONpEACTATh 0€3 MHCIONb30BaHUSA KOMIIBIOTEpPA PE3YNbTaThl BBITOJHEHUS
HECIIOKHBIX TPOTpaMM, BKIIOYAIOIIUX IMKJIbI, BETBJICHUSAU IOANPOrPaMMBI, TPU 3aJaHHBIX
UCXOJHBIX JaHHBIX, MOJU(HUIMPOBATH TOTOBBIE IMPOTPAMMBI JUIS PELICHHS HOBBIX 3ajad,
UCIIOJIb30BaTh UX B CBOMX IPOrpaMMax B Ka4eCTBE MOANIPOTrpaMM (mpoueayp, GpyHkuuii);

YMEHHUE pEeaJn30BbIBaTh Ha BBIOPAHHOM /IS HW3YYEHHs S3bIKE IPOrPaMMUPOBAHUS
Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#) TumoBble anroputMbel 00pabOTKU YHCEl,
YHCIIOBBIX TOCIIEI0BATEILHOCTEH M MAacCCHBOB: IPEJCTABICHUE YUCIA B BHJE HAOOpa MPOCTHIX
COMHOXKHTEJICH, HaXOXKJAECHHE MaKCHUMalIbHOW (MHHUMAJbHOHM) IU(PH HATypaJbHOTO YHMCIIA,
3allMCAaHHOTO B CHCTEME CUHMCICHUS C OCHOBAaHMEM, He mpeBbimaromuM 10, BBIYMCICHUE
0000MIEHHBIX XapaKTEPUCTUK AJIEMEHTOB MacCHBa WM YHUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
HPOU3BEJCHUS, CPEIHET0 apHu()METHYECKOr0, MUHMMAIBHOTO W MaKCHMAJIBHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCIOBHIO), COPTHPOBKY 3JIEMEHTOB
MacCHBa;

YMEHHE UCTI0Ih30BATh TAOJINYHBIE (PENAIMOHHBIC) Oa3bl TaHHBIX, B YACTHOCTH, COCTABIISAThH
3anpockl K 0a3aM JaHHBIX (B TOM 4YHCJIE 3alpOChl C BBIYUCISEMBIMH IOJSIMH), BBIIOIHATH
COPTUPOBKY M MOUCK 3aIHCceil B 6a3e JaHHbBIX, HATIOJIHATH pa3paboTaHHyIO 0a3y JaHHBIX, YMEHUE
UCTIOJIB30BaTh 3JIEKTPOHHBIC TAONMWIBI JJIS aHAIW3a, MPEICTaBICHUS W O0OpabOTKH JaHHBIX
(BKJIFOYAs] BBIUMCIIEHUE CYMMBI, CpPEIHETro apu(pMeTHdecKkoro, HanOOJBIIET0 M HAMMEHBIIErO
3HAYCHHH, peIICHNE YPaBHEHUH );

YMEHHE HCIIOIb30BaTh KOMITBIOTEPHO-MAaTEMAaTHYECKUE MOJICIH Ul aHalIn3a OOBEKTOB U
nporeccoB:  (OPMYIHPOBATH 1LEIb MOJICIUPOBAHMS, BBIIOJIHATH aHAINW3 PE3YJIbTATOB,
NOJYYCHHBIX B XOJI€ MOJEIMPOBAHUS, OIEHHBATH COOTBETCTBUE MOJIEIH MOACITHUPYEMOMY
00BEKTY WU MPOLIECCY, MPEACTABIATH PE3yIbTAaThl MOJICIIUPOBAHUS B HATJIATHOM BUJIC;

YMEHHE OpraHHW30BBIBATh JIMYHOE HH(OPMALMOHHOE IMPOCTPAHCTBO C HMCIOJIH30BAHHEM
pa3nuyHBIX LUQPOBBIX TEXHOJOTHUH, TMOHMMaHHWE BO3MOXKHOCTEH NHM(POBBIX CEPBUCOB
TOCYJapCTBEHHBIX YCIYT, IIU(PPOBBIX 00pa30BaTEIbHBIX CEPBHCOB, IOHMMAHNE BO3MOXHOCTEH 1
OTPaHUYEHUN TEXHOJOIMH MCKYCCTBEHHOI'O HHTEIUIEKTa B pa3IMYHBIX 00JacTdX, Hajludue
npefcTaBieHuit 00  UCMONb30BaHUM  MH(OPMAIIMOHHBIX  TEXHOJOTUH B Pa3IMYHBIX
npohecCuOHANBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanyectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMpoOrpamMmbl Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcbl
Paznen 1. ludposasi rpaMoTHOCTH
. Kommrsrotep: angapaTHoe u i A BuGmorexa LIOK
. porpaMMHoe obecrieueHue, (aitnonas
POrp ’ https://m.edsoo.ru/af8b25f4
cucTema
Wroro mo pazneny 6
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
21 Nudopmanus n nuapopMamoHHbIe 5 bubnmnorexka HOK
' MPOIECCHI https://m.edsoo.ru/af8b25f4
99 [IpencraBnenue nudopmanuu B 8 bubnmnorexka HOK
' KOMITBIOTEPE https://m.edsoo.ru/af8b25f4
bu6nuoreka [IOK
2.3 8 1
HEMCHTBI AIreOpbI HOTHIIH https://m.edsoo.ru/af8b25f4
Hroro mo pazneny 21
Paznen 3. UndpopmaumoHHbIe TEXHOJIOTUHN
| e | 1
' P Y 8 https://m.edso00.ru/af8b25f4
nHpopManuu
Hroro no pazneny 7




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (uudposbie)
Ne i/m Kourpoububle IIpakTHyeckue
NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. ludposasi rpaMoTHOCTH
11 CereBble HH(POPMALIMOHHBIE TEXHOIOTHH 5 Bubmiorexa LIOK
' piat https://m.edsoo.ru/f47857e0
bubmuoreka [JOK
1.2 O i 3
CHOBBI COLHATLHOH HHOpMATHKH https://m.edso0.ru/f47857e0
Utoro no pazneny 8
Pa3nea 2. Teoperuueckue 0oCHOBbI HH(POPMATUKH
bu6mmoreka [JOK
2.1 nu 5 1
HOPMALHOHHOE MOACIHPOBAHHE https://m.edsoo.ru/f47857e0
Hroro no pazaeny )
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHpPOBaHUE
31 ANTOPUTMBI U 3JIEMEHTHI 11 1 bubnnorexa [JOK
' POrPaMMHPOBAHHUS https://m.edsoo.ru/f47857e0
Hroro no paszneny 11
Paznen 4. UndopmanmoHHbIe TEXHOJIOTUH
bubmuoreka [JOK
4.1 6
HEKTPOHHbIC Ta0HLEL https://m.edsoo0.ru/f47857e0
bu6mmoreka [JOK
4.2 b 2
A3b1 AHHBIX https://m.edsoo.ru/f47857e0




4.3 CpencTBa UCKYCCTBEHHOT'O UHTEIIEKTA

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

10

34

bu6mmoreka [JOK
https://m.edso0.ru/f47857e0




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

###Par###11o teme «LludpoBas rpaMOTHOCTBY»

###Par###Bnanenne mnpenacTaBICHUSIMH O poidud HHOpMaAnUU U
CBS3aHHBIX C HEH WPOIECCOB B MPHUPOJC, TEXHUKE U OOIIECTBE,
MOHITHSIMH «HHPOPMAIU», KAHPOPMAITMOHHBIHN MPOIIECC)», «CUCTEMa,
«KOMIIOHEHTBI CHCTEMBD», «CHCTeMHBIH 3hdekT», «uHDOopMarmoHHas
CHUCTEMa», «CHUCTEMa YIpPAaBICHHs»; BIAJCHHEC METOJAaMHU TIOUCKa
uHpopManui B ceTm VIHTEpHET, yYMCHHE KPUTHYCCKH OICHUBATh

uH(popMalLnIo, NOJNy4yeHHYI0 U3 cetu HTepHer

1.2

H##HPar###YMenne xapakrepu3zoBaTh OOJbIIME JaHHbIE, NPUBOJIUTH

MNPpUMEPBI HCTOYHUKOB UX ITOJIYUYCHUS U HAIIPABJICHUSA UCIIOJIB30BAHUA

13

###Par###llonnmanrie  OCHOBHBIX ~ NPHUHIIMIIOB ~ YCTPOWMCTBA U
(GYHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAllMOHAPHBIX U MOOMIbHBIX
KOMIIBIOTEPOB; TEHICHIUI pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIH;
BIIQJICHUE HAaBBIKAMHU palbOThl C OMNEPAIMOHHBIMA CHUCTEMaMU |
OCHOBHBIMH BHJIaMH TPOTPAMMHOTO OOECTICUECHHS [UIsl PEHICHUS

y‘Ie6HLIX 3aaay 110 BBI6paHHOI71 cricnyaim3alnmu

2.1

###Par###11o teme «Teopernueckre OCHOBBI MH(POPMATHKI

#i#Par###lloniManue  OCHOBHBIX — NPUHIMIIOB  JUCKPETH3aIMU
pa3IMYHBIX BUJIOB uHpOpMaInH; YMEHHE OIIPEEIIATh
MH(OPMALIMOHHBIH O0BEM TEKCTOBBIX, TIpaUUECKUX U 3BYKOBBIX

JAaHHBIX IIPH 3aJaHHBIX IMapaMeTpax AUCKPETU3alInN

2.2

2.3

###Par##YMenue CTpOUTh HEPABHOMEPHBIE KOJbI, JIOMYCKAIOIINE
OJIHO3HAYHOE JIEKOJUpPOBaHUE COOOLIEHUH (Ipe@UKCHBIE KOAbI);
UCIIOJIb30BaTh MPOCTEHIIINE KOJIbI, KOTOPBIE TO3BOJISAIOT OOHAPYKUBATh U
UCTIPABIIATH OLIMOKY NP Mepeiade JaHHbIX

#H#Par###BrnaneHne  TEOPETUYECKMM  alapaToM, MO3BOJISIONIUM

OCYHIECCTBIATE MPCACTABICHUC 3aJJaHHOI'O0 HATypaJIbHOIO 4YuHCjiIa B

Pa3JIMYHBIX CUCTEMAaX CHHUCIICHHUA




2.4

###Par###Bnanenne TEOPETUUYECKHM  amnmapaTtoM, MO3BOJISIOLIUM
BBITIOJIHATH TIPEOOpa3oBaHUs JIOTMUECKUX BBIPAKEHUM, HCIOJIb3Ys

3aKOHBI aJIFG6pBI JJOT'MKHN

###Par###11o Teme «MHDOpPMAITMOHHBIC TEXHOJIOTHI

3.1

#HH##Par###YMenne  co3maBaTh — CTPYKTYpUPOBaHHBIE  TEKCTOBBIC
JOKYMEHTBI M JIEMOHCTPAllMOHHBIC MAaTepUallbl C HCIOJIb30BaHHEM
BO3MOXXHOCTEH COBPEMEHHBIX TMPOTPAMMHBIX CPEACTB H OOJIAYHBIX

CEPBHCOB

3.2

3.3

11 KJIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

###HPar###YMenne uCnonb30BaTh TaONU4YHBIC (PENSIMOHHBIE) 0a3bl
JAHHBIX, B YAaCTHOCTH, COCTaBJIAThH 3alpochl B 0a3ax NaHHBIX (B TOM
Yyclie BBIUUCISEMbIE 3alpoChl), BBIIOJHITH COPTHPOBKY M IOUCK

3amucei B 0ase JaHHBIX, HAIIOJHATH pa3pa60TaHHy10 633}7 JaHHBIX

H#HH##Par###YMeHre HCIOIb30BaTh JICKTPOHHBIC TaOIUIIBI I aHAIN3a,
NpeJCTaBICHUS U 0O0pabOTKU NaHHBIX (BKJIFOYAs BBIYMCIICHHUE CYMMBI,
cpenHero apu(MeTHIecKoro, HaubOIbIIEr0 ¥ HAMMEHBIIIETO 3HAUCHUH,

peleHre ypaBHEHHi)

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero o0pa3oBaHus

1

11

###Par#H#11o Teme «ludpoBas rpaMOTHOCTE»
#HH#Par###Hanuune npencTaBieHUl O KOMIBIOTEPHBIX CETSIX M MX
pOJIM B COBPEMEHHOM MMpe; 00 0o0IIMX MpUHIUNAX pa3paboTKu U

(YHKIMOHUPOBAHUS UHTEPHET-TTPUIIOKECHUN

1.2

###Par###YMenne OpraHu3oBbIBaTh JIMYHOE HH(OPMALMOHHOE
IPOCTPAHCTBO C MCIIOJIb30BAaHUEM PA3IUYHBIX CPEJCTB LU(POBBIX
TEXHOJIOTUH; TOHMMaHME BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
rOCY/IapCTBEHHBIX YCIYT, IMU(PPOBBIX 00pa30BaTENbHBIX CEPBUCOB;
IIOHUMAaHWE  BO3MOXHOCTEM W  OrPaHUYEHHM  TEXHOJOTHUU
UCKYCCTBEHHOT'O HHTEJUIEKTa B Pa3IUYHBIX 00JacTsAX; HaJlIu4ue
npeJCTaBIeHU 00 NCIOIB30BAHUN MH()OPMAIIMOHHBIX TEXHOJIOTHI B

pa3IMyYHbIX TPO(ecCHOHATBHBIX chepax

###Par###11o teme «Teopernueckrue OCHOBBI MHOOPMATHKI




2.1

###Par###Brnanenue TEOPETUYECKUM allapaToM, IO3BOJISIOIIUM
OTIpeNeNATh KpaTYallIni MyTh BO B3BEIICHHOM Tpade 1 KOJTUIECTBO

nyTel MEeXy BEpIIMHAMU OPUEHTHUPOBAHHOTO AlIMKIMYECKOTo rpada

###Par#H#11o Teme «AJITOPUTMBI U IPOIPAMMHUPOBAHUE

3.1

H##H#Par####YMeHue yuTaTh U MOHMMATh MPOTPaMMBbl, PEAIU3YIOLINE
HECJIOKHBIE AITOPUTMbI 00PaOOTKH YHCIIOBBIX U TEKCTOBBIX JaHHBIX
(B TOM 4YHCJI€ MAacCCMBOB M CHUMBOJIBHBIX CTPOK) Ha BBHIOPAaHHOM ISt
U3YYEHUS YHUBEPCAJIBHOM S3bIKE€ IPOrPAMMUPOBAHUS BBICOKOTO
yposust (ITackanb, Python, Java, C++, C#); yMeHue aHaIu3UpoOBaTh
JITOPUTMBI C UCII0JIb30BaHUEM Ta0JIUI] TPACCUPOBKH; ONIPENEATh 0e3
UCIOJIb30BaHUSI KOMIIBIOTEPA PE3YNbTaThl BBIIOJHEHHUS HECIOXKHBIX
[IPOrpaMM, BKJIFOUAIOIIUX IIUKJIbI, BETBJIECHUS U MOANPOTrpaMMBbl, IIPU

3aJaHHbIX UCXOJOHBIX JaHHBIX

3.2

#HHHPar###Yvenne MoauUIUPOBaTh TOTOBBIE TPOTPAMMBI IS
pellieHus HOBBIX 3a/ay, MCIOJb30BaTh UX B CBOUX Iporpammax B

KauyecTBe MOANPOrpamm (mpouenyp, QyHKIHii)

3.3

###Par##YMenne peanu3oBaTh dTamnbl peEHIeHHMs 3aJady  Ha
KOMIIBIOTEPE; YMEHHE PEaTU30BbIBATh HAa BRIOPAHHOM ISl U3YYCHHUS
SI3BIKE [TPOrpaMMUPOBaHus Beicokoro ypoBHs (ITackais, Python, Java,
C++, C#) TumoOBBIE aNTOPUTMBI OOpPaOOTKM YHCEIN, YHCIOBBIX
MOCIIe0BATENbHOCTEN U MAacCHBOB: MPEJICTaBICHHE 4YHCIa B BUJEC
Habopa TMPOCTBIX COMHOMKUTENEH; HaXOXICHHE MaKCUMAallbHON
(MMHMManbHOM) LM(PHl HATypaJbHOIO YHWCJIA, 3allUCAaHHOTO B
CHUCTEME CYHCIICHHS C OCHOBaHHMEM, He TmpeBbimaromuM 10;
BBIUHCIICHHE O0OOOIIEHHBIX XapaKTEPUCTHK AJIIEMEHTOB MAacCHUBa WU
YHUCIOBOM IMOCIEI0BATEIbHOCTH (CYMMBI, IPOM3BEACHUS CPEAHErO
apu(METHIECKOT0, MUHUMAJIBFHOTO W MaKCUMAJLHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHIO);

COPTUPOBKY 3JICMCHTOB MAaCCHUBa

###Par##11o Teme «HpOpMaIMOHHBIE TEXHOIOTUN

4.1

#HH##Par###YMenne WCHoJIb30BaTh KOMITBIOTEPHO-MATEMAaTHUECKUE
MOJIEIH ISl aHamu3a 00BEKTOB M MPOILECCOB: (GOPMYIUPOBATH 11EMb
MOJICJIUPOBAHUS, BBIMOJIHATh aHAIM3 PE3YJIbTATOB, MOJYYEHHBIX B
X0J€  MOJEIMPOBAHMS;  OICHWUBATh  aJIeKBaTHOCTh  MOJEIH
MOJIETUPYEMOMY O0BEKTY WJIM MPOLECCY; MPEACTABIATh PE3yJIbTaTh

MOZACIIMPOBAHUA B HATTIAAHOM BUJC




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

###Par### ludposas rpaMoTHOCTH

11

#HH#Par### Ipuauunel - paboTbl  KoMmbioTepa. [lepcoHambHBIN  KOMITBIOTED.

Br160op koHUrypanuu KOMIbIOTEPa B 3aBUCUMOCTH OT pelIaeMbIX 3a/1a4

1.2

1.3

###Par#H###OCHOBHBIE TEHJECHUUU pPa3BUTUS KOMIIBIOTEPHBIX TEXHOJOIHM.
[TapannensHble BBIYHCIICHUSI. MHoromnpoieccopHbie CUCTEMBI.
CynepkoMibioTepbl. MUKpOKOHTpOJLIEphl. POOOTH3MPOBAaHHBIE IPOU3BOJICTBA
###HPar#t#®aiinosas cucrema. [lonck B (aitnoBoii cucreme. OpraHuzanus
XpaHeHHs ¥ 00paOOTKM MAaHHBIX C KCIIOJIb30BAaHHEM HHTEPHET-CEPBUCOB,

00JTaYHBIX TEXHOJIOTHI U MOOMIIBHBIX YCTPOHCTB

2.1

Hi#HPar#t# TeopeTnyeckne 0CHOBBI HH(POPMATHKH

#HH#Par###Inopmanysi, TaHHBIE W 3HAHUS. YHUBEPCAIBHOCTH JHCKPETHOTO

npencrapicHust nHGopmanuu. J[BONYHOE KOAUPOBAHKE

2.2

2.3

2.4

###Par#H#PaBHOMepHbBIE U HEpaBHOMEPHBIE KOJIbl. Y ciioBue ®ano

###Par#t# lonxonpl k u3Mepenuro uHpopmanuu. CymHOCTh 00BEMHOTO
(anmpaBUTHOTO) MOAXO0NAa K W3MEPEHUIO MH(POpPMAIUH, ONpEIeICHHe OuTa C
TOYKH 3peHUs aja(paBUTHOTO TMOIXOJa, CBA3b MEXKIY pa3MepoM andaBHTa H
WH(OPMALIMOHHBIM BECOM CHMBOJIA (B MPEIINOJIIOKEHUH O PAaBHOBEPOSTHOCTH
MOSIBJICHUST CUMBOJIOB), CBSI3b MEXIY EIMHHUIIAMH U3MEpEeHHs WH(OpMaIlUu:
our, Oaitt, Koaitr, Mo0aiitr, ['0aiir. CymHOCTE CcoOJEPKATEIHHOTO
(BEepOSTHOCTHOTO) MOAX0JIa K U3MEPEHUIO MH(POPMAIUH, ONIPEICIICHHe OUTa C

MO3UIHU COACPIKAHUSA COO6IJ.I€HI/I$I

#H#Par### 1 npopmanmonnslie npoueccsl. Ilepenaya nndopmaruu. Mctounuk,
npuEMHUK, KaHaJl CBSI3U, CUTHAJI, KofupoBaHue. Vckaxenue HHGpOpMauu npu
nepenaye. CKopocTh Iiepefaud JAaHHBIX [0 KaHaly CBS3H. XpaHEHHE

uH(popmManuu, 00bEM MaMaTu

2.5

#H#Par###Cucremsl. KOMIIOHEHTRHI CHUCTEMEBI U UX B3anMojeiicTBre. CHUCTEMBI

yIpaBieHus. YTpaBlieHHe Kak HHPOopManoHHbIHN mporecc. OOpaTHast CBSI3b

2.6

#H##Par###Cuctemsl cuncnenus. Pa3BépHyTas 3anuch 1ETBIX U APOOHBIX YHUCEI
B MO3UIIMOHHLIX cUCcTeMaxX cuuciaeHus. CBoicTBa MNO3UIIMOHHOM 3alIMCH YHUCIIA:
KOJIMYECTBO UG B 3aMKCH, PU3HAK ASTUMOCTH YUCIIa HA OCHOBAHUE CUCTEMBI

CUHCJICHHS. AJNTOPUTM TME€peBOoJa IENoro 4Yucia u3 P-WY9HOW CHCTEMBI




2.7

2.8

CUHCIICHUS B JECATUYHYIO. AJITOPUTM IepeBojia KOHeUHOW P-n4HO#l npobu B
JECATUUHYIO. AJIFOPUTM MEPEBOAA LEJIOr0 YHUCIAa U3 JECATUYHOM CHCTEMBI
cuucieHuss B P-uunyro. JIBomyHas, BOCbMEpHUYHAs M IIECTHaALATEPUYHAS
CUCTEMBI  CYHUCIICHMS, IIEPEBOJ  YUCEI MEXKIAYy OJOTUMU  CHUCTEMaMH.

ApudmeTndeckre onepanyuy B TO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

###Par### IpencraBnenne 1EIbIX W BEIICCTBEHHBIX YHCEI B TMaMSTH
KOMIIBIOTEpA

##Par###Konuposanue  TexctoB.  KomupoBka ASCIl.  OpnobaiiTHbIe
komupoBku. Crangapt UNICODE. Kommposka UTF-8. Omnpenenenue

nH(pOpPMaAITMOHHOTO 00BEMA TEKCTOBBIX COOOIIICHUMA

2.9

##Par###KonupoBanue n3obpaxenuil. Onenka MHPOPMAUMOHHOTO 00BEMA
pacTpoBoro rpauyeckoro H300paKeHUs] MPH 3aJaHHOM pa3pelICHUH U
riyouHe KonupoBanus Beta. Koanpoanue 3Byka. OnieHka HH(OPMAMOHHOTO
00BéMa 3BYKOBBIX JAHHBIX TIIPH 3aJaHHBIX YaCTOTC JUCKPETU3AllUN U

Pa3psLAHOCTH KOJUPOBAHUS

2.10

3.1

11 KJIACC

#H##Par### Anredpa noruku. BeickaspiBanus. Jlornueckue onepanuu. Tabmuiibt
WCTUHHOCTH  JIOTMYECKMX  OMepaluid  «IU3BIOHKLIHSI», «KOHBIOHKIUSY,
«UHBEPCHUS», «UMIUTMKALUS», «IKBUBaJICHIUs». JlOrnueckue BBIpAKECHUSI.
Boluncienre JIOrMUEeCKOro 3HAYEHUs COCTABHOTO BBICKA3bIBAHUS IIPHU
M3BECTHBIX 3HAUCHHUSX BXOIAIIUX B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHUU.
Tabnumpl MCTUHHOCTH JIOTHYECKUX BbIpaKeHUU. Jlormyeckue omeparuu M
omepanuu HaJa MHOXecTBamH. [IpuMepbl 3aKOHOB aireOpbl  JIOTHKH.
OKBHUBAJICHTHBIC MPE0Opa3OBaHUS JIOTUYECKUX BbIpaKeHHH. Jlormueckue
¢yuknun. IlocTpoeHne JOTMYECKOro BBIPAKEHUS C JaHHOW Tabmuuein
uctuHHOCTU. Jlormueckue nsnemMeHThl KommbioTepa. Tpurrep. Cymmartop.
[TocTpoeHune cxembl Ha JOTMYECKHUX 3JIEMEHTAX MO JIOTHYECKOMY BBIPAXKEHHUIO.

3anuch JOTUIECKOTO BBIPAXKESHHUS 110 JIOTHUECKOHN cxeme
#iHPart##InopMalinoHHBIE TEXHOJIOTUN

###HPar### TexcToBblil  mpoueccop. PenaktupoBanue U (QopMaTupoBaHHE.
[TpoBepka opdorpadun u rpammaruxku. CpeacTBa MOMCKAa U aBTO3aMEHBI B
TEKCTOBOM Ipoueccope. Mcmonb3oBanue ctuiied. CTpyKTypUpOBaHHBIE
TEKCTOBble  JOKyMeHThl. CHocku, ornaBieHue. OOnayHble CEpPBHUCHI.
KonnexktuBHass paboTa ¢ JOKYMEHTOM. MHCTpYMEHTHI pELEH3UPOBAHUS B
TEKCTOBBIX  mporeccopax. JlemoBas mepermcka. Pedepar. I[lpaBuna
IUTUPOBAHUS MCTOYHUKOB U oOdopMieHUs Oubinorpapuyeckux CChbUIOK.

OdopmiteHne cucka JUTepaTypsl




Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

##HPar#H#ludposas rpaMOTHOCTH

11

2.1

2.2

H##H#Par####1 [pyHIUIIBI IOCTPOEHUS U allapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX
cerelt. CereBble poTokoibl. Cetb MHTEpHET. Anpecanus B cetr MuTepHeT. Cuctema

JTOMEHHBIX UMEH
#H##Par###TeopeTnueckue OCHOBBI HH(DOPMATHKH

##H#Par###Monemn u monenupoBanme. lLlenmn mopenupoBanus. CoOTBETCTBHE
MOJICTTH MOJISTHPYEeMOMY OOBEKTy WM mporeccy. dDopmanuzanus MpUKIaTHBIX
3amad. [lpencraBneHue pe3ynbTaTOB MOJCIUPOBAHHS B BHIE, YIAOOHOM IS
BOCIIPUSATHS YeJIOBEKOM. I'paduueckoe mpeIcTaBiIeHHe TaHHbIX (CXEeMbI, TaOJIHIIbI,
rpaduKm)

###Par#H#] pador. OcHoBHbIe oHSTHS. Buabl rpadoB. Perenne anropurMuueckux
3a/1a4, CBSA3aHHBIX C aHAIM30M TpadoB (MIOCTPOSCHUE ONMTHMAIBLHOTO TYTH MEXIY
BepIIMHAMU Tpada, OINpeNeiICHHEe KOJIMYECTBA PA3IMYHBIX IYTEH MEKIy

BEpILIMHAMHU OPUEHTHUPOBAHHOTO alMKINYecKoro rpada)

2.3

3.1

3.2

###Par### lepeBbs. bunapnoe nepeBo. J{UCKpeTHBIC UTPHI IBYX UTPOKOB C MOJHOM
uHpopmanueit. [loctpoenue nepesa nepebopa BapuaHTOB, ONMKUCAHUE CTPATETHU
urpel B Tabnuunoi opme. Boiurpeimneie crpateruu. Mcnons3oBanue rpadoB u

JIepEBBEB TPU OMUCAHUU 0OBEKTOB H MPOIIECCOB OKPYKAIOMIETO MUPA
HiHtPar#H#H# ANropuT™MbI U IPOrpaMMUPOBaHUE

###Par##0npeneneHne  BO3MOXKHBIX ~ PE3yJbTaTOB  pabdOThl  MPOCTEHIINX
QITOPUTMOB  YTIPABJICHUS HCIIOJHUTENSAMHA W BBIYUCIUTEIBHBIX AJITOPUTMOB.
OnpeneneHne UCXOHBIX TaHHBIX, IIPU KOTOPBIX aJITOPUTM MOKET JaTh TPeOyeMbIii

pe3ynbTaT

HH#Par###OTanel pelieHns 3a7ad Ha KOMIbIOTEpe. SI3bIK MpOrpaMMHUpOBaHUS
(IMackanmb, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIHH  S3bIKA
OporpaMMUpoBaHusa.  TUNBl  JaHHBIX:  LIEJIOYHUCIIEHHBIE,  BEIIECTBEHHBIE,
CUMBOJIbHBIE, Jlornueckue. BerBnenus. CocraBHble ycioBus. LIMKIbI ¢ ycIoBHEM.

I_[I/IKJ'IH 1o nepeMeHHoﬁ. Hcnons3oBaHue Ta6J'II/II_I TPAaCCUPOBKHU

3.3

H#HH#HPar###Pa3paboTka M TNporpaMMHas peanu3alys ajJrOpUTMOB  pELICHUs
TUIOBBIX 3a7a4 0a30Boro ypoBHs. llpumepsl 3amau: anropuTMbl 0O0pabOTKH
KOHEYHON YHCJIOBOM IOCJIEN0BATENIbHOCTH (BBIYHUCICHHE CYMM, NPOU3BEACHUI,
KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMU CBOMCTBaMH), aJIFTOPUTMbl aHAJIN3a 3alUCH
qKcell B O3ULMOHHON CUCTEME CUMCIIEHUS, AJITOPUTMBI PEIIEHUS 3a7a4 METOJOM
nepebopa (IMOMCK HamOOJBLIET0 OOLIEro JAEIUTENs JBYX HATYpajbHBIX YHCEl,

IIPOBEPKa YKcia Ha MIPOCTOTY)




3.4

#HH#HPar###0O0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble (YHKIMHM —s3bIKa

IPOTPaMMHUPOBAHUS JUIst 00pabOTKH CUMBOJIBHBIX CTPOK

3.5

#i#HPar###TabnuHble BeIMYMHBI (MACCUBBI). AJITOPUTMBI PabOTHI C dJIEMEHTAMH
MaccMBa C OJIHOKPAaTHBIM IPOCMOTPOM MAacCHMBa: CYMMHPOBAHHE 3JIEMEHTOB
MacCHBa, MOJCYET KOJIMYECTBA (CYMMBI) JIEMEHTOB MAacCHBa, YAOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO, HaxOXIEHHE HauOOJbIIero (HauMEHbILEro) 3HAYECHUS
AJIEMEHTOB MAacCHBa, HAXOXJEHUE BTOPOro IO BEJIMYMHE HaUOOJIBILIETO
(HaMMEHBIIETr0) 3HAYCHUS, IMHEUHBIN MOUCK JIEMEHTA, MePEeCTaHOBKA JIEMEHTOB
MaccuBa B oOpatHoM mopsiake. CopTupoBka ogHOMepHOro maccupa. [Ipocteie
METOJIbl COPTUPOBKHU (HANPUMEP, METOJI My3bIpbKa, METOJl BbIOOpA, COPTHUPOBKA

BcTaBkamu). [loanporpammel

#i##HPar#HH# I IHpOpMAIMOHHBIC TEXHOIOTHH

4.1

4.2

#H#Parf#H##Anamns  nanHplx.  OCHOBHBIE  3a7a4d  aHaJIW3a  JAHHBIX:
IPOTHO3UPOBAaHHUE, KiIacCH(UKalMs, KIacTepu3alus, aHalu3 OTKIOHEHHH.
ITocnenoBarebHOCT PELIEHNS 33/1a4 aHAJIN3a JaHHBIX: COOp NEPBUYHBIX JIAHHBIX,
OYMCTKA M OLIEHKAa KAauecTBa JaHHBIX, BHIOOD M (MJIM) IOCTPOEHHE MOJETIH,
npeoOpa3oBaHUE JAHHBIX, BU3yallu3allks JaHHbBIX, HHTEPIPETALHs PE3yJIbTaTOB

#H#Parf###Anann3 NaHHBIX C IOMOLIBIO DJIEKTPOHHBIX TaOnMi. Beramcienue
CYMMBI, CPEIHEro apu(pMeTnyecKoro, HauOONbIIEr0 ¥ HAMMEHBIIETO0 3HAYEHWUI

Jualria3oHa

4.3

4.4

4.5

##HPar#H#KoMnploTepHO-MaTeMaTHYECKHE  MOJEIM. OJTalbl  KOMIBIOTEPHO-
MaTeMaTHYeCKOro MOJETUPOBaHMs: TOCTAaHOBKA 3ajaud, pa3paboTka MOJeNnH,
TECTUPOBAHUE MOJEIHN, KOMIBIOTEPHBI JKCIEPUMEHT, AHAJIU3 pPE3YJbTaTOB

MOJIETTUPOBAHUS
###Par##UncnenHoe pelieHue ypaBHEHUH ¢ TOMOIIbIO To00pa nmapamerpa

H##HPar###Tabnnunble (pensuuoHHbIe) 0a3bl JaHHBIX. Tabiuna — npeacTaBieHue
cBeneHnii 00 ogHOTHIHBEIX oObekTax. lloie, 3ammch. Kmrou tadmunel. Pabora ¢
roToBoi 0a30i fMaHHBIX. 3amojHeHue Oa3bl JaHHBIX. [lOMCK, COpPTHpOBKAa M
¢uibTpanus 3anuceil. 3anpockl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ MapaMeTpaMH.
Boruncnsiemblie nonst B 3anpocax. MHororabinyable 6a3pl 1aHHBIX. TUIBI CBsA3eH

MEeXy TaOiuIamMu. 3ampockl K MHOTOTaOJIUYHBIM 0a3aM JaHHBIX




ITPOBEPAEMBIE HA EI'D IO THO®OPMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O

Kon
NpoBepsieMoro
TpeOOBaHNS

1.

11

1.2

1.3

OBLIET'O OBPA3OBAHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

3namv (nonumams)

[ToHnMaHKe OCHOBHBIX MPHHLUUIOB YCTpOWCTBAa M (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHIIMM
pasBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTH; BIIaJleHHE HaBbIKaMH paboThl C
OICPALIMOHHBIMU CUCTEMAMH M  OCHOBHBIMM BHJAMH IIPOIrPAMMHOIO

obecrnieueHus ISl pEIICHUs y9eOHBIX 3a/1a4 110 BEIOpAaHHOW CHSIHATN3aIAN

Hanmuuue mnpeacraBineHudt o 0a30BbIX NPUHLUIAX OpraHu3allud |
(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH
[lonnMaHHe OCHOBHBIX IPUHLMUIIOB JUCKPETU3ALMU PA3JIMYHBIX BHUJOB

uH(popManuu

14

1.5

1.6

[Tonnmanne 0a30BBIX aNTOPUTMOB OOpAaOOTKM UHCIOBOM H TEKCTOBOM
uH(popMaLuu (3aruch YUCE B IO3ULMOHHON CUCTEME CUMCIIEHMUSI, IETUMOCTh
LENIbIX YHUCEJ; HaXO0XJIECHUE BCEX IPOCTBIX YUCEN B 3aJaHHOM JAMAIa30HE;
00paboTKa MHOTOPa3psAIHBIX LENbIX YHCEN; aHAJIU3 CHUMBOJBHBIX CTPOK H

JIPYTHX), aITOPUTMOB TIOUCKA U COPTUPOBKH

3HaHue (YHKIIMOHATHHBIE BO3MOKHOCTH MHCTPYMEHTAIBHBIX CPEACTB CPEIbI
pa3paboTKu

BrnaneHnue ocHOBHBIMU CBEJIEHUSIMHU O 0a3ax JaHHBIX, X CTPYKTYpE, CpeACTBaxX

CO37aHus U paboThl C HUMH

1.7

1.8

IlonnMaHre BO3MOYKHOCTEHM M OIPAaHMYEHUN TEXHOJOTHH HCKYCCTBEHHOTO
UHTEJJIEKTa B  Pa3jMuYHbIX oO0NAcTAX; HaNU4YMe TNPEACTaBIeHUNH 00
UCIIOJIb30BaHUU UH(POPMALIMOHHBIX TEXHOJIOTUH B pa3INYHBIX

npodeccHOHATBHBIX chepax

Baanenue TCOPCTUYCCKUM  alllapaTOM, IO3BOJIAIOIIHUM  OCYIICCTBIIATH
NpeaACTaBJICHUEC 3aJaHHOTO HATypaJbHOI'0 4YHCJIa B Pa3IMYHBIX CHCTEMax
CUHUCJICHUA, BBITIOJIHATH npe06pa3OBaH1/1;1 JJOTHYCCKUX BI)Ipa)KeHI/II\/II, HCIIOJIb3Yys
3aKOHBbI aJlFC6pLI JIOTUKH, ONPCACIATDH KpaT‘-IaﬁIHHﬁ IyTb BO B3BCHICHHOM
rpa(pe n KOJIHUYCCTBO HYTCﬁ MCXKAY BEpHIMHAMHU OPUCHTUPOBAHHOTO

aIMKJINYECKOro rpada




Ymemo

2.1

2.2

YMeHune ucnolib30BaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJIEIN U1l aHAJIA3a
00BEKTOB ¥ MPOLECCOB: POPMYIUPOBATH IEIb MOJEITHPOBAHMS, BBITIOIHSTH
AHAJIN3 pE3YJIbTATOB, IIOJYYEHHBIX B XOJ€ MOJCIUPOBAHUs; OLICHUBATH
aJICKBaTHOCTb MOJIEJIM MOACTTUPYEMOMY OOBEKTY MIIH MPOIIECCy; IPEICTABIATh

PE3yiabTaThl MOACIMPOBAHUSA B HATISITHOM BU/C

YMenue  kiIacCU(UIMPOBATH  OCHOBHBIC  33/ladyll  aHAIMW3a  JAHHBIX
(mporHo3upoBaHue, KiIacCU(pHUKAIM, KIacTepu3als, aHaJu3 OTKJIOHEHHUN),
MOHUMATh IMOCIEAO0BATEIbHOCTh PELICHHS 33aJay aHalu3a JaHHbIX: cOop
MEPBUYHBIX JaHHBIX, OYMCTKA M OIEHKAa KauyecTBa JaHHBIX, BbIOOp U (Wiin)
MOCTPOCHHUE MOJINH, NpPeoOpa3oBaHUE [aHHBIX, BHU3yadW3allvs JTaHHBIX,

MHTEpIIpEeTaLUsl pe3yJIbTaTOB

2.3

2.4

YMenue omnpenensTh HHPOPMAIMOHHBIA 00bEM TEKCTOBBIX, IpaHUECKUX H
3BYKOBBIX JIaHHBIX IPU 33JIaHHBIX IapamMeTpax JUCKpeTH3alud. YMEHUe
OIPENENATh CPEIHIO CKOPOCTh IMEpellavyd JaHHbBIX, OIICHUBATh M3MCHCHUE
BPEMCHU TIepeay MPU U3MEHCHUU WH(POPMALMOHHOTO 00bEMa IaHHBIX U

XapaKTEPUCTUK KaHaJa CBA3U

YMeHue CTpouTh KOJI, 00€CTICUHBAIOIIHIA HAMMEHBIITYIO BO3MOKHYIO CPEIHIO0

JUTMHY COOOIIEHHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHure ucronp30BaTh NPU PEUIEHUH 33/1a4 CBOMCTBA MO3UMUMOHHOW 3alMCH
YuCesl, AJTOPUTMBI IMOCTPOEHHUS 3alMCH 4YHUCia B IO3UIUOHHONH CHUCTEME
CUMCIICHUSI C 3aJaHHBIM OCHOBAaHMEM U IIOCTPOECHUS YHCIA II0 CTPOKE,
COZEpIKAILlEN 3aIllUCh JTOTO YHCIA B MO3ULMOHHOW CHUCTEME CUYHUCIICHHUS C
3aJIaHHBIM OCHOBAaHMEM; YMEHHUE BBINOIHATh apu(PMETHUYECKUE Orepaluu B

IIO3UIITMOHHBIX CUCTEMAaX CUHCIICHUA

2.6

2.7

YMeHHe  CTPOHUTHh  JIOTMUYECKOE  BBIPAXXEHUWE B  TU3BIOHKTHUBHOM U
KOHBIOHKTHBHON HOPMaJIbHBIX (hOpMax MO 3aJaHHOM Tabiuile MCTUHHOCTH;
uccienoBaTb  00JacTh  MCTMHHOCTM  BBICKA3bIBaHMs,  COJEPIKAIEro

NEPEMCHHBIC; p€IIaTh HECCIIOKHBIC JIOTUYCCKUC YPABHCHUA

VYMeHue pemaTth aJropuTMHUECKUE 33]aud, CBA3aHHBIE C aHAJIM30M IpadoB
(3a1auu  MOCTPOEHHUS ONTHUMAJIBHOTO IYyTH MEXIy BepIIMHaMu Tpada,
ONpelNeNeHusT  KOJMYECTBA  PA3IMYHBIX IyTE€d  MEXAy BEpPIIMHAMHU

OPUCHTHUPOBAHHOI'O AIUKIIMICCKOTO rpa(ba)

2.8

YMeHne Mcnoab30BaTh ACPEBbA IMPU AHAJIM3C U IMOCTPOCHHMU KOJOB M JJIA
MNpEaACTaBJICHUA apI/I(I)MCTI/I"ICCKI/IX BBIpa)KCHI/IfI, Ipu pCUICHUH 3a/la4 IMOUCKa U
COPTUPOBKHU; YMCHUC CTPOUTH ACPCBO HUIPHI IO 3aJaHHOMY aJI'OPHUTMY;

pa3pabaThiBaTh 1 00OCHOBBIBATH BHIMTPHIIIHYIO CTPATETUIO UTPHI




2.9

2.10

YMeHne aHaTu3upoBaTh AITOPUTMBI C UCTIOIb30BaHUEM TaOJIHI] TPACCUPOBKH;
omnpeneniaTb 0e3 WCIONb30BaHUS KOMIBIOTEpA PE3YyJIbTAThl BBITOIHEHHS
HECJIOKHBIX MPOTrpaMM, BKIKOYAOIIKUX LUKJIbI, BETBICHUS U MOAIPOTPaMMBIL,

IIpH 3aIaHHBIX UCXOJHBIX JaHHBIX

YMeHue onpeneisaTh CI0KHOCTh M3ydaeMbIX B Kypce 0a30BBIX alrOpUTMOB
(cymmMupOBaHUE 3JEMEHTOB MAacCHBa, COPTUPOBKA MaccCuBa, IepeOopHbIe
QITOPUTMBl, JBOMYHBIM IOMCK) W IPHUBOIUTH NPUMEPHI HECKOJIBKHX

aJrOPUTMOB Pa3HOU CIIOKHOCTH ISl PELIEHUS OJJTHOM 3aJa4u

2.11

BrnajeHue yHHUBEpPCAIBHBIM SI3LIKOM IMPOTPAMMUPOBAHHS BBICOKOTO YPOBHS
(TTackanb, Python, Java, C++, C#), npeacraBicHHsIMH O 0a30BBIX THIIAX
JAHHBIX W CTPYKTypax JaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIC
VIPAaBIISIONUE KOHCTPYKIIUU; YMEHHE OCYIIECTBIISITh aHAU3 MPEITI0KESHHOM
MPOrPaMMBI: ONPEACIATh PE3YJIbTAaThl PAa0OTHI MPOTPAMMBI MPU 3aaHHBIX
UCXOJIHBIX JIaHHBIX; OMPEACIATh, NMPH KAKUX HMCXOIHBIX IaHHBIX BO3MOXXHO
MOJIyYCHHUE YKa3aHHBIX PE3YJIbTATOB; BBISBIATH JAHHBIC, KOTOPBIE MOTYT
MIPUBECTH K OMHUOKE B paboTe mporpamMmel; (hOpMYIIHPOBATH MPEIIOKCHHUS 110

YIIYYIIEHUIO ITPOrPaMMHOTO KOJa

2.12

YMeHue  peasiM30BBIBATH HA  BBIOPAHHOM  JUISI  W3YYCHHS  SI3BIKE
nporpamMmmupoBanus Beicokoro yposHs (ITackanb, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI OOPAOOTKU YHUCEI, YUCIOBBIX MOCIEAOBATEIHHOCTEH U
MacCHBOB: MpPEJCTaBICHHE YUCIIAa B BUAEC HaOOpa MPOCTHIX COMHOXKHUTEINEH;
HaXO0XXJICHHEe MaKCUMaJIbHOW (MHUHUMAaIbHOW) IUGPHI HATYypaIbHOTO YHKCIIA,
3aMMCaHHOTO B CHUCTEME CYHCIICHHsS C OCHOBaHHMEM, He mpeBbimatonum 10;
BbIUKCIICHHE 0000MEHHBIX XapaKTEPUCTUK IIEMEHTOB MAaCCHBa HIIM YUCIOBON
MOCNIEA0BATENHHOCTH (CYMMBI, TPOU3BEICHUSI CPEIHEro apupMETHIEeCKOro,
MUHUMQJIBHOTO ¥ MAaKCHMAaJbHOTO JJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YIOBIIETBOPSIIOIINUX 3aJaHHOMY YCJIOBHIO); COPTUPOBKY AJIEMEHTOB MAaCCHBA;
YMEHHE HCIIOJIb30BaTh B MPOTrpamMMax HaHHbIE PA3NUYHBIX THUIIOB C YYETOM
OTpaHWYCHUH Ha JWana3oH WX BO3MOXKHBIX 3HAYCHHWH, MPUMCHSITH IPU
peIIeHNN 3amad CTPYKTYpPhl JaHHBIX (CITMCKH, CIOBAapH, CTEKH, OYCPEIH,
JIEpEeBbsl); TPUMEHATh CTAaHAAPTHBIE M COOCTBEHHBIE MOANPOTPAMMEBI IS
00pabOTKM YHMCIOBBIX JAHHBIX W CHMBOJBHBIX CTPOK; HCIOJB30BaTh MPHU
pa3paboTke TporpamMMm OHUOIMOTEKH TOAMPOTrpaMM; YMEHHE HCIOJIb30BaTh

CpEeJICTBA OTJIAJKH MPOTrpaMM B Cpejie POrpaMMHUPOBAHUS

2.13

YMeHue ucronb30BaTh AMEKTPOHHBIE TAOIHIIBI 11 aHAJIN3a, IPEACTaBICHUS U
00paboTKH AaHHBIX (BKJFOYasi BBIOOP ONTUMAIBHOTO pELIeHHMs], 0100 JIMHUN
TpPEeHJa, pelIeHue 3agady IMPOTHO3MPOBAHUS); YMEHHE HCIOJIb30BaTh

TaOJIUYHEIC (peJ’I}ILII/IOHHBIe) 0a3bl JaHHBIX U CIIPABOYHLIC CUCTEMbI




2.14

YMeHue OpraHu3oBBIBaTh JMYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJIb30BAHUEM DPA3JIMYHBIX CPEACTB HU(POBBIX TEXHOJIOTUH; MOHMMaHUE
BO3MOXXHOCTEH LU(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, LHHUQPPOBBIX

06pa30BaTeJ'II)HBIX CCPBHUCOB

IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110

NH®OPMATHUKE

Kon
1

11

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

Hudposas rpaMOTHOCTH

OcHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TexHoNIorui. [lapannenbHbie
BBIYUCIICHHSI. MHOTOMIIPOIIECCOPHBIE CUCTEMBI. PactipeiennéHHbIe BEIUUCTUTEIbHBIE

CUCTEMBI M 00pabOoTKa OOJBIINX JAHHBIX

1.2

1.3

[IpuHIMIIBI TOCTPOEHUS U allllapaTHbIE KOMIIOHEHTBI KOMITbIOTEPHBIX ceTeil. CeTeBble
nporokosibl. Cerb MuTepHer. Anpecauus B cetu WHrepher. IlpoTokossl creka
TCP/IP. Cucrema noMeHHbIX UMEH. Paznenenue |IP-cetm Ha moaceTv ¢ MOMOIIBEO
MacoOK mojcerei

@aiinoBas cucrema. Ilouck B ¢aiioBoit cucteme. IlpuHIUNBI pasmelieHUs |
MMEHOBaHUs (ailsioB B noinroBpeMeHHOW mamsit. [11abmoHsl ais onucaHus Tpynn

¢aiinos

1.4

CKOpOCTB nepeaayun JaHHBIX. 3aBHCHMOCTh BpPEMCHU nepeaadyun OoT

MH(}OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

Mudposanne nanHbix. CHMMeTpUuUHbIE UM HecUMMeTpuuHble MH@pbl. [Hudpsel

npocroii 3amensl. [1ugp Lezaps. 1ludp Buxenepa. Anroputm mudposanus RSA

1.6

2.1

Kozpl, no3ponstoniye oOHapyXUBaTh W HCIPABIATh OMIMOKH, BO3HHUKAIOUIUE IPU
nepefaye aaHHbIX. PaccrosHue Xsmmuura. KoaupoBanue ¢ MOBTOpEeHHEM OHMTOB.

Konasr XsmMuHTa
Teopetnueckrue 0CHOBbI HHPOPMATUKHU

JIBonuHoe kogupoBaHue. PaBHOMEpHBIE 1 HEpaBHOMEpHbIE KOJbl. [lekomupoBaHue
COOOIIEHUH, 3amMUCaHHBIX C TOMOIIBI0O HEPABHOMEPHBIX KOAOB. YcioBue daHo.

HOCTpOGHI/Ie OIHO3HAYHO JCKOAUPYEMBIX KOAOB C TIOMOMIBIO JACPCBa

2.2

Teopernueckre Moaxoabl K OI[eHKE KoauuecTBa nHpopManuu. Enunauiel usmepenus
KoJnuecTBa HHpopmanuu. AndaBUTHBIN OIXO K OLIEHKE KOJIMYecTBa HH(OpMaLUU.
3akoH agnuTUBHOCTH HHpopMarun. ®opmyna Xaptiau. MHdopmaius u BeposTHOCTb.

®opmyna [llennona




2.3

2.4

2.5

Cuctemsl cuncnenus. Pa3BépHyTast 3anuch 1eNbIX U JPOOHBIX YHCEN B TO3UIIMOHHOM
cucreme cumcieHus. CBONCTBAa MO3UIIMOHHOM 3alMCH YMCIIA: KOJIWYECTBO IHU(p B
3alMCH, IPU3HAK JCIMMOCTH YUCJIa HA OCHOBAHUE CHUCTEMBI CUHUCICHMS. AJTOPUTM
IepeBo/ia LEeJIOro Yncia U3 P-MUHON CUCTEMBI CUMCIIEHHS B JECATUYHYIO. AJITOPUTM
nepeBojia KOHEUHOW P-muHOW IpoOM B JECATUYHYIO. AJTOPUTM TEpeBOja IIETIOTO
yyciia W3 JAECATUYHOM cucTeMbl cuuciaeHuss B P-uunyro. IlepeBon koHeuHON
NEeCATUYHON Npobu B P-munyro. JIBomdHas, BOCBMEpHUYHAs U LIECTHaALATEpHUUHas
CHCTEMbl CUHUCIIEHUS, CBSI3b MEXAYy HUMH. Apudmerndeckue omnepanuu B

MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS
Tponunast ypaBHOBEIIEHHass CHCTEMa CUHUCICHHA. J[BOMYHO-ZIECSTHYHAs CHCTEMa
CUHCIICHUS

Komuposanue texcroB. KomupoBka ASCIl. OgnoGaiitHbie koaupoBku. CraHmapt
UNICODE. Komupoka UTF-8. Omnpenenenne wuHDOpMANHOHHOTO 00BEMA

TCKCTOBBIX COO6H.[€HI/II‘/‘I

2.6

2.7

2.8

2.9

2.10

KomupoBanue wuzoOpaxennid. OneHka uHGOpMAIMOHHOTO 00BEMa rpaduyueckux
JaHHBIX TPU 33aJaHHBIX Pa3pelICHUH U TIIyOMHE KOAMpoBaHUS IBeTa. L[BeToBBIE
mojenu. Koguposanue 3Byka. OnieHka HH(QOpPMaMOHHOro 00bEMa 3BYKOBBIX JaHHBIX

IIpH 3aJaHHBIX YaCTOTC JUCKPCTU3AIHUU U pa3pAAHOCTH KOAUPOBAHUA

Anrebpa soruku. IloHstme  BbICKa3bIBaHUWs.  BrbickasbiBaTenbHbIE  (OPMBI
(npenukatel). KBaHTOpHI Cyl1€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. Tabmuibl UCTMHHOCTH. Jlormueckue  BbIpaXKEHUS.
Jlormueckue ToxaecTBa. Jlornyeckue onepanuy 1 onepanyy HaJ MHOXECTBAMH.
3akoHbl ~ anreOppl  JIOTMKU. OKBHUBAJEHTHBIE MpPeoOpa3OBaHUs  JIOTMUECKHUX
BBIpa)XCHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHU.

Jlornueckue GyHKIMHU. 3aBUCUMOCTh KOJTMYECTBA BO3MOXKHBIX JIOTHYECKUX (YHKIUH
OT KOJIMYECTBA apT'yMEHTOB.

Kanonunueckue Gpopmbl JOrHuecKUX BbIpaKEHUH

COBepI_HeHHBIe AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (l)OpMBI, AJITOPUTMBI

X MOCTPOCHUA I10 Ta6J'II/IIIC UCTUHHOCTHU

Jlornueckne 2I€MEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psaasbeii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTaxX I10
3aJJaHHOMY JIOTUYECKOMY BBIPD&KEHHUIO. 3allUCh JIOTUYECKOTO BBIPAKEHUS I10

JIOTHYECKOH cXeMe

Mopenu u wmogaenupoBanue. llenn MopenupoBaHus. AJEKBAaTHOCTb MOJENTHU
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3yabTaTOB MOJCITUPOBAHUS B BHUJE, YAOOHOM JJisi BOCHPHSATHS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXeMbl, TAOIUIBL, TPadUKH).
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[IpencraBnenue 1enbIX YKUCEN B MaMsATH KoMIbioTepa. OrpaHUYEHHOCTh JMana3oHa
YyuCeN MPU OTPaHUYCHUH KoJInuecTBa pa3psaoB. [lepenosnHenune pa3psHON CETKHU.
be33nakoBbIe U 3HAKOBBIC JIAHHBIC. 3HAKOBBIN OUT. /|BOMYHBIN TOMOIHUTEILHBIA KO
OTPUIATEIbHBIX YHCEI.

[ToGuTOBBIC JIOTMYECKKE oneparuy. Jlornueckuit, apuMeTHIeCKuit U IUKITNIECKUI

casuru. udpoBanue ¢ TOMOIIBIO MOOUTOBO onepanuu «uckitouaromiee MJIN»

2.12

2.13

2.14

[IpencraBieHye BELIECTBEHHBIX YMCEN B NAMSATH KOMIIbIOTEpA. 3HAyallas 4acTb U
NOpsAOK uucia. Jluana3oH 3HA4eHUH BellecTBEHHBIX umceln. [IpoGiembl XpaHeHus
BELICCTBCHHBIX YHUCEJ, CBS3aHHBIC C OrPAHMYEHUEM KOJUYECTBA PA3PSALOB.
BeinonHenue omnepanuil ¢ BEIIECTBEHHBIMM YHUCIAMH, HAaKOIUIEHHWE OUIMOOK IpU

BBIYHMCIICHUAX

I'pads1. OcHoBHbIe TOHATHA. Bunel rpados. Onucanue rpadoB ¢ TOMOIIBI0 MAaTPHUI]
CMEKHOCTH, BECOBBIX MaTpHll, CIIUCKOB CMEXHOCTH. PelieHue aaropuTMuyecKux
3aja4, CBSA3aHHBIX C aHAJINW30M IpadoB (MIOCTPOEHHE ONTHUMAIBHOIO MYTH MEXAY
BepLIMHAMHU rpada, onpeeeHre KOIUYECTBA PA3IMYHbIX MyTeH MeX 1y BepLIMHAMU
OPHEHTHPOBAHHOTO AIIMKIMYECKOTO rpada)

HepeBbsi. bunapnoe nepeBo. [lepeBbst mnoucka. CrocoObl o00xoga Jepesa.
[IpencraBnenne apudMeTHYecKUX BBIpAKEHUH B BuAe JnepeBa. lcmonp3oBaHue

rpadoB U 1epeBLEB IPU OIMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JIMCKpeTHBIE WTPBI JIBYX WTPOKOB C moyHOM mH(popmanumei. Iloctpoenue nepesa
nepebopa BapuaHTOB, OMMCAHUE CTPATETUHU UTPHI B TAOIM4HOM hopme. Beiurpsoininbie

W NPOUTPBINIHBIC ITO3UITNN. BBII/IrpBIIHHBIe CTpaTerun

CpeI[CTBa HCKYCCTBCHHOI'O HMHTCJIJICKTA. I/II[eHTI/I(bI/IKaI_II/IH N TIOHCK H306pa)1(eHHI>i,
pacrio3HaBaHUC JIUII. Hcnonp3oBaHue METOA0B HCKYCCTBCHHOI'O HHTCIIJICKTA B
06yqafom1/1x cucrtemax. Mcmonp30BaHHE METOJIOB HCKYCCTBCHHOI'O HHTCJIJICKTA B

pobororexnuke. MaTepHer Bemeii. Heliponnsie cetu

ANTOpUTMBI ¥ IPOIPAMMHUPOBAHKE

3.1

QopManuzanus MOHATUA anroputMa. MammHa TerOpuHra Kak yHHMBEpCAJIbHAS

MOJEJb BBIUMCICHUMN

3.2

OneHka c10)KHOCTH BbIYUCIIEHUN. BpeMs paboThl 1 00bEM HCIIONIB3yEeMOM TaMsITH, UX
3aBUCHMOCTB OT pa3Mepa UCXOJHBIX JaHHbIX. OLIEHKa aCHMIITOTUYECKOM CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI MOJIMHOMUAIBHOM cllokHOCTH. [lepebGopHbie anropuTMsl.
[IpuMepsl pa3nUuYHBIX QJITOPUTMOB PELIEHHsS OJHOM 3aJaud, KOTOPbIE HMEIOT

Pa3IMYHYIO CII0)KHOCTh

3.3

OmnpeneneHre BO3MOXHBIX —PE3yJIbTaTOB pabOThl MPOCTEMIIMX  AJTOPUTMOB
yIpaBJIEHUS] HUCIOJHUTEISAMH W BBIYMCIUTENBHBIX alroputMoB. Ompenenenue

HUCXOOHBIX JaHHBIX, IPHU KOTOPBIX aJITOPUTM MOXKCT JaTh Tpe6yeMLII>i pe3yiibTaTt




3.4

Anroput™Mbl 06pabOTKH HATYPATBHBIX YKCEI, 3aMTMCAHHBIX B TO3UITMOHHBIX CHCTEMax
CUHCTICHHS: pa30MeHNe 3allMCH YMCIIa Ha OTHEIbHBIC U(PHI, HAXO0XKICHUE CYMMBI H
Mpou3BeICHUS U(P, HAXOXKICHNE MaKCUMaTbHON (MUHUMAIBHOM ) U(PHI.

[IpencraBnenue uncia B BUje HAOOpa MPOCTHIX COMHOKUTENEH. ANTOpUTM OBICTPOTO
BO3BEJICHUS B CTEMEHb. [IOMCK MPOCTHIX YKCEN B 33JJaHHOM JHAIa30HE C MOMOIIBIO

alITOPUTMA «peIeTo JpaTocheHar

3.5

MHoropa3psiHble Leble Yhcia, 3aJa4u JITHHHON apudmMeTuku

3.6

3.7

3.8

3.9

SI3pik mporpammupoBanust (Ilackams, Python, Java, C++, C#). Tumbl JaHHBIX:
L[eJI0YHCIIEHHBIE, BEUIECTBEHHbIC, CUMBOJIbHBIC, Joruueckue. Berienus. CrnoxxHble
ycioBud. Lukiiel ¢ ycinoBueM. [{UKIIbI O TEpeMEHHOM.

OO6paboTka MaHHBIX, XpaHAmMXcs B ¢aitnax. TekcToBele W ABOWYHBIC (haidibl.
daiinoBsie iepeMeHHbIe ((aiioBeie yka3aTenun). Urenue u3 (aiina. 3anuchk B daii.
Pa3zbuenue 3anaun Ha noazagauu. [logmporpammel (ipoueaypsl U GyHKITHH).

Hcnonb3oBaHue CTaH,HapTHOﬁ OMOJIMOTEKH SI3BIKA IMporpaMMHupOBaHUs

PeKprI/IH. PeKprI/IBHLIe npoucayper u (I)YHKI_II/II/I Hcnonb3oBanue cTeka Ais

opraHu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle Meronbl. TouHoe u mnpuOmMKEHHOE pelleHus 3anad. YucieHHoe
peleHre ypaBHEHUH ¢ IIOMOIIBIO TT0100pa mapaMeTpa. UnciIeHHbIe METOIbI PEIICHUS
YPaBHEHMH: MeTOA Imepedopa, MeETOoJ MOJOBHHHOro aeneHus. lIpubnmxénHoe
BBIUMCIIEHUE JIIMH KPUBbIX. Bpruucnenue miomaneit Guryp ¢ nomoIbio YUCIEHHBIX
METOAOB (METOA THPSAMOYTOJILHUKOB, MeToa Tpameuui). Ilouck Makcumyma

(MuHMMYMa) PYHKIIMM OTHOM MEpEMEHHONW METOIOM MOJIOBUHHOTO JIETICHUS

O06paboTka CUMBOJIBHBIX JJAHHBIX. BCTpoeHHbIe QYHKIIMU SI3bIKa TPOTPAMMUPOBAHUS
JUIsl 0OpabOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH CHUMBOJIBHBIX CTPOK:
MOJICUET KOJIMYECTBA MOSIBIIEHUI CUMBOJIA B CTPOKE, pa30MEHUE CTPOKH Ha CJI0BA IO
npoOeabHBIM CHMBOJIAaM, MOWUCK MOJCTPOKM BHYTPH JaHHOM CTPOKH, 3aMeHa
HalJCHHOM MOJCTPOKM Ha JPYryl0 CTpOKy. I'eHepamus BceX CJIOB B HEKOTOPOM
andasuTe, yIOBIETBOPSIONIMX 3aJaHHBIM orpaHndeHusiM. [Ipeobpa3oBanue uncia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBsl 1 TOCIIEA0BATEILHOCTH YKcell. Brruncienne 00001EHHBIX XapaKTEPUCTUK
2JIEMEHTOB MacCHBa WJIM YHUCIIOBOM IOCIIEN0BATEIBbHOCTH (CyMMBI, IPOU3BEACHUS,
cpeaHero apupMeTUYecKoro, MHUHUMAJIBHOTO M MaKCUMAJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLINX 3aJaHHOMY YCIIOBHIO). JINHEHHBII monck
3aJJaHHOTO 3HAY€HUsI B MaccHBE. AJTOPUTMBI pabOThI C ANEMEHTAMH MacCuBa C
OJTHOKPaTHBIM IPOCMOTpOM MaccuBa. COpTHpPOBKAa OAHOMEpPHOIro Maccusa. [IpocTeie
METO/Bl COPTHUPOBKU (METOJ Iy3bIpbKa, METOJ BbIOOpa, COPTUPOBKA BCTABKAMH).
CoptupoBka cnusHHeM. beictpas copTupoBka MaccuBa (amroputm QuickSort).

JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM MaCCHBE




3.11

3.12

3.13

JIByMepHBbIE MacCHBBI (MaTpHIbl). AITOPUTMBI 00pabOTKU ABYMEPHBIX MacCHBOB:
3all0JIHEHUE JIBYMEPHOI'O YHMCIIOBOTO MaccHBa I10 3a/JaHHbIM IIpaBHJIaM, IIOUCK
JIEMEHTa B JBYMEPHOM MAacCHBE, BBIUMCIIEHUE MakCcUMyMa (MMUHHMYyMa) U CyMMbI
JIEMEHTOB JIBYMEPHOIO MAacCHBa, NEPECTaHOBKA CTPOK M CTOJOLOB JIBYMEPHOI'O

MaccHuBa

CrnoBapu (accolMaTUBHBIE MacCUBBI, 0TOOpaykeHus). X»3m-tabuuiel. Iloctpoenne
an(aBUTHO-4aCTOTHOT'O CJIOBAPSI [JIS 3alaHHOTO TEKCTa

Creku. AHanu3  NpaBWIBHOCTH  CKOOOYHOIO  BbIpakeHUs.  Bbrumcienue

apru(METHYECKOTO BBIPAXKEHUS, 3aMCAHHOTO B MOCT(GUKCHOM (hopme.

Oqepezu/l. Hcnons3oBanne ouepeau IJisi BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

Anroputmsl Ha rpadax. [TocTpoeHne MUHIMAIBHOTO OCTOBHOTO JIEPEBa B3BEILICHHOTO
CBSI3HOTO HEOPHEHTUPOBaHHOTo rpacda. KomuuecTBO pasnuyHbIX IyTeH MexIy

BEpIIMHAMU OPUEHTUPOBAHHOTO allUKInYeckoro rpada. Anroputm JelKkcTpsl

JlepeBbsi. Peanuszanust nepeBa € IHOMOILBIO CCBUIIOYHBIX CTPYKTYp. J[BoMuHBIE
(ounapubie) nepeBbs. llocTpoeHme nepeBa i 3aZaHHOTO apH(PMETHIECKOTO
BbIpakeHUS. PexypcuBHbIe anroputmbl oOxona aepesa. lcnonp3oBaHue crexka u

ouepeau s 00xoza JiepeBa

3.16

3.17

I[HHaMHqGCKOG nporpaMMHUpOBaHruC KaK METOA PCHICHUA 3aJad C COXpPaHCHUCM
MIPOMCIKYTOYHBIX PE3YJIbTATOB. 33,[[8.‘11/1, peuracMbIiC C IMOMOIIBIO AWMHAMHNYCCKOI'O
IporpaMMHUpPOBAaHHA: BBIYUCIICHUC PCEKYPCHBHBIX (bYHKHHﬁ, MOACYET KOJIHUUYECTBA

BapHWaHTOB, 3ala4i OIITUMU3alINN

[TonsiTHe 00 00BEKTHO-OPHUEHTUPOBAHHOM MPOTrpaMMUpOBaHUU. OOBEKTHI M KIIACCHI.
CgoiictBa 1 MeToAbl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHaMu3. PazpaboTka
porpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TMOaXoja. WHKamcymsaus,

HacCJICJOBAaHUC, HOJ'II/IMOp(I)I/BM

4.1

4.2

WHpopmannoHHbIe TEXHOJIOTHH

AHanmu3 paHHbIX. OCHOBHBIE 3a3Jaud aHajiu3a JaHHBIX: MPOTHO3WPOBAHUE,
knaccupuKkanus, KiIacTepusallus, aHanu3 OoTkiIoHeHu#d. [lociemoBaTenbHOCTD
pelieHust 3aja4d aHajiu3a JaHHBIX: COOp TMEPBUYHBIX JIAHHBIX, OYMCTKAa W OIICHKA
KadecTBa JaHHBIX, BHIOOP M (MJIM) MOCTPOCHHE MOJENH, peoOpa3oBaHue JaHHBIX,
BU3yaJlU3alusl JAHHBIX, MHTEpHpeTalus pe3yabratoB. [IporpammHbie cpenctBa u
WNuTtepHer-cepBuchl ansi 00pabOTKU U TPECTABICHUS TAaHHBIX. bonblne TaHHBIE.

MarmmaHnoe oOydeHne

AHanu3 TaHHBIX C TIOMOIIBIO ANEKTPOHHBIX Ta0nuLl. Bhruncienue cyMmsl, CpeTHEro
apudmernyeckoro,  HauOospliero  (HaMMEHBIIEro)  3HAUYEHHUS  JIMANla3oHa.
Bbruucnenue koag¢uimenta KOppelslud JBYX psAAoB JaHHbIX. llocTpoenue

CTOJIOYATHIX, JIMHEHYAThIX U KPYroBbIX nuarpamm. [loctpoenue rpadukoB pyHKIMIA.




4.3

[MombGop nwHMM TpeHAa, pelIeHWe 3aaad MPOTrHO3MpoBaHUs. Pemenwe 3amau

OINITUMHU3AIUU C TOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

Jluckpernszanusi Ipu MaTeMaTUYeCKOM MOJEIMPOBAHUU HEIPEPBIBHBIX IPOLIECCOB.
MopnenupoBanue  aBukeHus.  MojenupoBaHue ~— OHOJIOTHMYECKHX  CHUCTEM.
MatemaTuueckue MOJEIM B SKOHOMMKE. BBIUMCINUTEIbHBIE SKCIEPUMEHTHI C
Mozensimu. O6padoTKa pe3ysbTaToB dKCIIepUMEHTa. MeTo 1 HauMEeHbIINX KBaIpaToB.
OneHka YHUCIOBBIX IAapaMETPOB MOJAEIUPYEMBIX OOBEKTOB M  IIPOLIECCOB.

BoccranoBnenne 3aBUCUMOCTEH 110 pe3ybTaTaM SKCIICPUMCHTA

4.4

4.5

4.6

BepositHocTHbie MOogenu. Meroasl MonTe-Kapiio. UMuTanimoHHOE€ MOJIETMPOBAHMUE.

CucreMbl MaccoBOro 00CITyKUBAHUS

Tabnuunble (pensuuoHHbIe) 0a3bl NaHHBIX. Tabiniia — IpeacTaBlIeHNuEe CBEIEHUN 00
OoIHOTHUMHBIX 00bekTax. [lone, 3anmucek. Kirou tabmuubl. Pabota ¢ rotoBoit 6a3oii
TaHHBIX. 3anojHeHue 0aspl naHHbIX. [lomck, copTupoBka u (uiIbTpanus JaHHBIX.
3ampocsl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapaMmerpaMu. Berumcisiemble moist B
3anpocax.

MmuoroTtabianunble 06a3bl JaHHBIX. TUIBI CBsI3el Mex 1y Tabnuiamu. BHemHui Kitoy.
HenoctHOCTh 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX
TexcToBblii nporieccop. CpeacTBa MOUCKAa U aBTO3aMEHbBI B TEKCTOBOM IPOIIECCOPE.

CtpykTypupoBaHHbIE TEKCTOBblE JOKyMeHThl. CHocku, oriaBieHue. [IpaBuia

LUUTUPOBAHUS UCTOYHUKOB U 0opMIIeHHs OnOInorpaduyeckiux CChUIOK
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