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IHosicHuuTeIbLHAA 3aNIHCKA

[Tporpamma mo wuHpopMmaTHke (yniyOnE€HHBIH ypOBEHb) Ha YpOBHE CpEAHEro oOIIero
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE TpeOOBaHMN K pe3ylbTaraM OCBOEHHUS OCHOBHOMU
o0pa3oBarenbHON MPOrpaMMbl CpeHEro 00Iero oopazoBaHus, MpeACcTaBIeHHbIX B DexepaibHOM
rOCYJIJapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe CpPEIHEro oOmero oOpa3oBaHUs, a TaKxke
(benepanbHON MPOrpaMMbl BOCITUTAHUSI.

[TporpamMma mo mHpOpMaTHKE AAET MPEACTABICHUE O LETAX, OOIeH cTpaTernu o0y4YeHuUs,
BOCIIUTAHMUS M Pa3BUTHS OOydyaromuxcs cpeinctBamu ydeOHoro mpeamera «Mudopmaruka» Ha
yrIIyONnEHHOM YPOBHE, YCTaHABIMBAET 005M3aTeNbHOE MPEIMETHOE COJIEpKAHKE, TPeayCMaTPUBAET
€ro CTPyKTYPHPOBAHHUE T10 pa3zesiaM U TeMaM Kypca, OIpeAessieT pacipeesieHHe ero mo Kiaccam
(romam u3y4eHus1), Na€T NMPUMEPHOE paclpeesieHre yueOHbIX 4acoB 110 TEMAaTHYECKUM pasJienaM
Kypca H pEKOMEHAyeMylo (TIPHUMEpHYIO) TIOCIEAOBAaTeNbHOCTh HMX H3YYEHUS C Y4ETOM
MEXIIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCTeH 00yUaroIIMXCsl.

[Iporpamma 1o uHpOpPMATHKE OMNpeneiseT KOJUYECTBEHHbIE M KadyeCTBEHHBIC
XapaKTepUCTUKH YYeOHOro Mmarepuaiga JUlsl KakKIOro ToAa HW3Yy4eHHUs, B TOM 4YHUCIE IS
COZICPKATEIBHOTO  HATOJHEHUS Pa3HOro BHJA KOHTPOJs (IPOMEKYTOYHOM  aTTecTaluu
00yyYaromuxcs, BCEPOCCUUCKUX MPOBEPOUYHBIX PAa0OOT, rOCYNapCTBEHHONW HMTOTOBOM AaTTECTALIUH).
[Tporpamma 1o uHGOpPMATUKE SABISETCS OCHOBOM JJISi COCTABJICHUS aBTOPCKUX YUEOHBIX MPOTrpaMM
¥ Y4eOHHKOB, IOYPOUHOTO TUIAHUPOBAHHS Kypca YUUTEIIEM.

Conep:xanue o0yueHust

B mnpuBenénHom pnanee conepxkanuu ydeOHoro npeamera «MHdopmaTHkay KypcHBOM
BBIJICJICHBI JOTIOJIHUTEIbHBIE TEMbI, KOTOPBIC HE BXOJAT B 00s3aTEIBHYIO IIPOrpaMmy 00y4YeHHs, HO
MOTYT OBITh MPEUIOKEHBl JUISI HM3Yy4YeHHS OTACIbHBIM MOTHUBUPOBAHHBIM U CHOCOOHBIM
o0ydarmumcs

Copepxanue o0yuenus B 10 kiacce.

Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTb.

Tema 1.1. CoBpeMeHHBIe KOMIIBIOTEPHbIE TEXHOJIOTHH.

TpeboBaHUs TEXHUKH 0€30MAaCHOCTH M TMTUEHBI IpU paboTe ¢ KOMIBIOTEpAaMH U JPYyTUMHU
KOMIIOHEHTaMH U (PPOBOTO OKPYKEHHUS.

[Tpuniune! paboThl KOMIBIOTEPOB M KOMITBIOTEPHBIX cucTeM. Apxurektypa ¢pon Heiimana.
TI'apeapockas — apxumexmypa. ABTOMaTHYECKOE BBINOJHEHUE IPOrPAMMBI  HPOLIECCOPOM.
OmnepaTuBHasi, MOCTOSHHAsE W JOJTOBpeMEHHass maMsaTh. OOMEH MaHHBIMU C TOMOIIBIO MIHH.
KoHnTpomnneps! BHEMHUX yCTpoiCcTB. IIpsaMoit 1ocTym Kk mamMsTy.

OcHOBHBIE TEH/ICHIIUU Pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTUM. [lapasuiebHble BEIYUCIEHMSL.
MHoronponeccopHbsie cucTeMbl. CynepKoMIbIOTEPHL. Paciipeie€HHbIE BEIUNCIUTEIbHBIE CHCTEMBI
1 00paboTka OONBIINX JaHHBIX. MOOUIIbHBIE IM(POBBIE YCTPOMCTBA U X POJIb B KOMMYHHUKALUSX.
Berpoennbie koMnbloTepbl. MUKpOKOHTpOIIephl. POOOTH3MpOBaHHBIE TPOU3BOICTBA.

Tema 1.2. PaboTa ¢ nporpammamu u ¢aitiamu.

[TporpammHoOe oOecrieueHre KOMITbIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl mporpaMMHOTo
obecrieyeHus 1 UX Ha3HayeHne. OCOOEHHOCTH MPOTrPAMMHOTO 00eCTIeYeHUs MOOUIIBHBIX YCTPOMCTB.
[TapannensHoe mnporpammupoBanue. CHUCTEMHOE MporpamMmHoe obOecriedenue. OrnepaluoHHbIe
cucteMbl. YTWINTHL. J[lpaliBepbl ycTpoucTB. MHCTamummus W ACUHCTALIALHS IPOrPaMMHOIO
obecrieueHusl.



daiinoBeie cuctembl. [IpuHIMIBI pa3MeleHnss 1 UMEHOBaHUs (ailioB B JOJITOBPEMEHHOMN
namsty. [1abiaoHs! A1 onucanus rpyni ¢Gainos.

Tema 1.3. 3akonoparenbcTtBo Poccmiickoit ®enepanuu B 00JacTH NPOrpaMMHOIO
o0ecneyeHus.

JluuensupoBaHue nporpaMmMHoro obecreueHust 1 nuppoBbix pecypcos. [IponpuerapHoe u
cBOOOJHOE MporpamMmHoe oOecreyeHne. Kommepueckoe M HEKOMMEPUYECKOE HCIOJIb30BaHUE
IpOrpaMMHOr0 ob0ecriedeHuss M HUQPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKkoHOaTenbCcTBOM Pocculickoii denepanuu 3a HENIPABOMEPHOE KCIOIB30BAHUE IPOrPAMMHOIO
obecrieyeHus: ¥ IU(POBBIX PECYPCOB.

Tema 1.4 .CeTn.

[TpyHIMIIBI TIOCTPOEHUS W anmapaTHblE KOMIIOHEHTHI KOMIBIOTEPHBIX ceTell. CeTeBble
nporokoinbl. Cets UnTepHET. Anpecanus B cetu MuTepHeT. IIpoTokonsr creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Paznenenne IP-cetm Ha nmoacetm ¢ noMomblo  Macok  moxacered.  CereBoe
aaMHUHHCTpUpoBaHue. [TomyueHne TaHHBIX 0 CETEBBIX HACTPOMKaxX KommbloTepa. [IpoBepka Hanuuus
CBSI3M C y3110M ceTH. OnpenenaeHre MapipyTa JBUKEHUs TaKETOB.

Tema 1.5. Buasl gesateabHocT B cetn UHTEpHET.

CepBucel UurepHera. ['eonHpopManMoOHHbIE CHCTEMBI. | €OJOKALIMOHHBIE CEPBHUCHI
peanbHOro BpeMEHH (HampuMmep, JIoKalus MOOWMIIBHBIX TeJIe(OHOB, OIMpeaesieHUe 3arpy>KEHHOCTH
aBTOMarucTpaiei), HHTepPHET-TOPTOBIIs, OPOHUPOBaHHE OUIIETOB M TOCTHHHIL.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEepBUCHI M yciayrd. ColuanbHble CETHM — OpPraHu3alusd
KOJIJICKTUBHOTO B3aMMOJCHCTBHS M oOMeHa naHHbIMHU. CeTeBOHl ATHUKET: MpaBWiia MOBEICHUS B
kubepnpoctpanctBe. IIpoGnemMa  HOMIMHHOCTH — moiydeHHOW — uHpopmauuu.  OTKpBITHIE
o0pa3oBaTenbHbIC PECYPCHI.

Tema 1.6. bezonacHocTs B UHTepHeTE 3alIIUTA JIUYHBIX JAHHBIX.

TexHOreHHbIE U SKOHOMUYECKHUE YIPO3bl, CBSI3aHHbIE C MCIIOIb30BaHUEM HH()OPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TeXxHOJorui. O0mue npobiaeMbl 3aiuThl HHPOPMAUU U HH()OPMAITMOHHON
6e3onmacHoctu. CpencTBa 3amMThl MH(QOpPMAIMM B KOMIIBIOTEpPAaX, KOMIIBIOTEPHBIX CETSIX U
aBTOMATH3MPOBAHHBIX HMH(OpMAIMOHHBIX cucTemax. IIpaBoBoe obecnedeHne MH(OPMAITMOHHON
0€30MacHOCTU. DneKmponHas Yyugposas nOONUCL, CepMUPUYUPOBAHHbBLE CAIMbL U OOKYMEHMbL.

[IpenoTBpaiieHne HECAaHKIMOHUPOBAHHOTO JIOCTYNa K JUYHOM KOH(HICHIMAIHHON
uHpOpMalUY, XpaHALIeHcs Ha M[EePCOHATBHOM KOMIIBIOTEpE, MOOMIIBHBIX YCTPOWCTBAX.
BpenonocHoe nporpaMMHoe obecrieueHue 1 crnocoobl 60pbObl ¢ HUM. AHTUBUPYCHBIE IIPOTPAMMBI.
Opranuzanus TMYHOro apxuBa nHpopmanmu. PesepBHoe konuposanue. [laponpHas 3amura apxusa.

[udpoBanne manuHpix. CUMMETpUYHbIE U HecUMMeTpuuHble mudpel. Hludpsr mpocroit
3amensl. [udp Lesaps. [ludp Bmwxenepa. Anroputm mudpoauus RSA. Cmezanoepagus.

Pa3nea 2. Teopernueckne 0CHOBbI HH(POPMATHKH.

Tema 2.1 Undopmanus, 1aHHbIE U 3HAHUSA.

WNHdopmannoHHbIE IPOIECCHI B IPUPO/IE, TEXHUKE U 00IIECTBE.

HenpepbiBHBIE YW JUCKPETHBIE BEJIWYMHBI M CUTHAJbl. HeoOX0AMMOCTh IHMCKpEeTH3aluu
uHpOpMaLuy, peIHa3HAueHHON JJIs XpaHeHUs], epeadn 1 00paboTKH B IUPPOBBIX CUCTEMAX.

JIBonyHoe koaupoBaHue. PaBHOMEpHBIE U HEpaBHOMEpPHbIE KOIBL. JleKoAMpOBaHHE
COOOIICHNH, 3aluCaHHBIX C TMOMOUIbI0 HEPaBHOMEPHBIX Koz0B. YcioBue Pawno. Iloctpoenue
OJTHO3HAYHO JIEKOJUPYEMbIX KOJOB € MOMOIIBIO iepeBa. [ pagh) An.A. Mapxosa. Enunuisl namMepeHus
KosnndecTBa HHGpopManuu. AndaBUTHBINA MOIXO0 K OLIEHKE KOJTUYECTBa HH()OPMALIHH.

Tema 2.2. Cucrembl cUnc/ICHHS.

Pa3BépHyTast 3ammch LENbIX U JAPOOHBIX YHCET B TO3ULIMOHHOW CHUCTEME CUHCIICHUS.



CBoiicTBa MO3UIIMOHHOM 3aMCH YHCIA: KOJIMYECTBO (P B 3aMUCH, IPU3HAK JICIUMOCTH YHCIIA HA
OCHOBAaHUE CHUCTEMBI CUMUCIEHMs. AJNTOpPUTM IEpPEBOJA LEJIOro 4Yuciaa M3 P-NYHOM CUCTEMBI
CUHCIICHUS B JECATUYHYIO. AJITOPUTM IMEPeBOjAa KOHEUYHOW P-MuHOW JOpodu B JECATHUYHYIO.
Anroput™M mepeBoAa LEJIOr0 YUCiIa U3 JECATUYHOM CUCTEMBI cuucieHus B P-uunyro. IlepeBon
KOHEYHOW JecATHYHOW ApoOu B P-muHyro. J[BoMYHasi, BOCbMEpHYHAs M ULIECTHAALATEPUYHAsS
CHCTEMBI CUMCIICHUS, CBSA3b MEXIY HUMU. ApU(PMETUYECKHE ONEPaluy B MO3UIIMOHHBIX CHCTEMax
cuucneHus. ITpouunas ypasHoGewleHHas CUCMeMda CHUUCIeHUs. J{BouduHO-O0ecAmuyHas cucmema
CUUCTICHUAL.

Tema 2.3 KonupoBanmue.

KonupoBanue tekcroB. KommpoBka ASCII. OpnoOaiitabie koaupoBku. CraHmapT
UNICODE. Konuposka UTF-8. Onpenenenre nHPOPMALHOHHOTO 00bEMa TEKCTOBBIX COOOLICHUH.

Konuposanue nzobpaxennit. OrieHka HHPOPMaIMOHHOTO 00bEMa rpaduecKuX TaHHBIX PU
3aJJaHHBIX pa3pelieHud | TIyOuMHe KoaupoBaHUs I1BeTa. LlBeToBele Mozenu. BekropHoe
KoaupoBanue. @opmatel rpapuueckux ainos. Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Konuposanue 3Byka. OneHka HHQOpMaImoHHOTo 00bEMa 3BYKOBBIX JAHHBIX MPHU 33aHHBIX
4aCTOTE JUCKPETU3ALUU U PA3PSIAHOCTA KOJUPOBAHUS.

Tema 2.4. AnreGpa J0ruKm.

[Tonstne  BbICKa3bIBaHMs. BrickaspiBaTenbHble  (GopMbl  (mpenukatsl).  KBaHTOpPBI
CYIIIECTBOBAHMSI U BCEOOIIHOCTH.

Jlornueckue omnepauuu. Tabmuiel ucTUHHOCTH. Jlormueckue BeIpakeHus. Jlormueckue
ToXKAecTBa. Jl0Ka3aTebCTBO JIOTHYECKUX TOXKIECTB C MOMOIIBIO TaOJIUI] HCTHHHOCTHU. Jlorndyeckue
OIlEpaLlMM U OIIEPALIMU HAJ MHOXKECTBAMHM.

3aKkoHBl anreOpbl JIOTUKUA. DKBUBAJICHTHbIE NPeoOpa30BaHUS JOIMYECKHX BBIPAXKECHUH.
Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornueckue (yHKIMHU. 3aBUCUMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX (DYHKIHMHA OT
KOJINYeCcTBa apryMeHTOB. [1oyiHbIe CHCTEMBI JTOTMYECKUX (DYHKINH.

Kanonnveckue ¢(opmbl Jorumueckux BblpakeHuid. CoBeplICHHbIC IU3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE ()OPMBI, AJITOPUTMBI UX TIOCTPOCHUS O TaOIHIIEe HCTUHHOCTH.

Tema 2.5. Jlornueckne 3JIeMEHTHI B COCTaBe KOMIIBIOTEpAa.

Tpurrep. Cymmarop. MHoropaspsasslii cymmarop. I[locTpoeHune cxem Ha JIOTMYECKUX
JIEMEHTaX 10 33JaHHOMY JIOTUYECKOMY BBIPQKEHHIO. 3alMCh JIOTUYECKOTO BBIPAKEHUS IIO
JIOrU4ecKoi cxeme. Mukpocxemvl u mexHoI02Us ux npou3eo0Ccmaa.

IIpencraBieHue LEabIX YUCEN B MaMITH KOMIbOTEpa. OrpaHUYeHHOCTh JUana3oHa YUCel
IIPU OIPaHMYECHHUH KOJIM4YecTBa paspAnoB. l[lepenonnenue paspsanHoi ceTku. be33sHakoBble U
3HAKOBBIE JIaHHbIC. 3HAKOBBINA OUT. JIBOMUHBINA JOTIOHUTEIHHBINA KO OTPULIATEIBHBIX YUCEIL.

[ToGuToBBIE TOrHYecKue onepanuu. Jlornyeckuii, apupMeTHIeCKHii ¥ IUKIMYECKUI CIIBUTH.
[udposanue ¢ moMoIILI0 TOOUTOBOM oneparuu «uckaodaromiee M.

Tema 2.6 BemecTBeHHBIE YnCIa.

IIpencraBieHre BENIECTBEHHBIX YHMCEN B IAMATH KOMIIbIOTEpPA. 3HAYaIasl 4acTh U MOPSAOK
yrcia. J(nana3zoH 3HaueHuil BemlecTBEHHBIX uucend. [IpoOiaembl XpaHeHHs BEIIECTBEHHBIX YHCEN,
CBA3aHHBIC C OIPAHMYECHHMEM KOJIUYECTBA pa3psANOB. BrinoigHeHue omnepanuil ¢ BELECTBECHHBIMU
YHCIaMU, HAKOTUIEHNE OIIMOOK MPH BBIYMCIICHUSX.

Pa3nea 3. AnropuT™Mbl M1 NIporpaMMHpoOBaHue.

Tema 3.1 OcHOBBI padoThI € AJTOPUTMAMH.

OmnpezneneHre BO3MOXKHBIX Pe3yJIbTaTOB PaOOThl MPOCTEHIIMX AJITOPUTMOB YIPaBICHUS
HCIIOJIHUTENISIMUA U BBIYMCIIUTENBHBIX aITOPUTMOB. OTpeieIeHue UCXOAHBIX TaHHBIX, IPU KOTOPBIX
AJITOPUTM MOXKET JaTh TPeOyeMbIil pe3yJbTart.



Oramnbl pelleHus 3aJad Ha KommbloTepe. MHCTpymMeHTanbpHBIE CpENCTBa: TPaHCIATOP,
OTJIAaT4MK, TPOPUINPOBIIKK. KOMIUIISAIMS 1 HHTEpIIpeTanus nporpaMM. BupTyanbHble MallIuHBL.

Tema 3.2. IlporpammupoBanue.

WuterpupoBanHas cpefa pa3paboTku. Meronbl oTiagku mporpamm. Mcmonb3oBaHue
TpaccupoBOuYHBIX Tabmui. OTnanouHblii BbIBOJ. llommaroBoe BbIMONHEHHE HpOrpaMMbl. Toduku
ocra”osa. [IpocMOTp 3HaUYEeHMI IEPEMEHHBIX.

S3pik mporpammupoBanusi (Python, Java, C++, C#). Tunbl AaHHBIX: LEJIOYHCICHHBIEC,
BELIECTBEHHBIE, CUMBOJIbHBIE, Jornueckue. Bersnenus. Crnoxsble ycinoBus. LIMKIbI ¢ ycioBueM.
[Muknsl 10 mepeMeHHOW. B3auM03aMEHAEMOCTh PA3IMYHBIX BUAOB LMKIOB. MHBapuaHT LUKIIA.
CocraBieHne KA ¢ UCIOJIb30BAHNEM 3apaHee ONPEeIEHHOIO MHBApUAHTa IIUKIIA.

JlokymentupoBanue nporpaMM. lMcnonb3oBanue kommeHTapueB. [loaroroeka onucaHus
IIPOrpaMMbl U HHCTPYKLIHUHU IS [TOJIb30BATES.

Tema 3.3. Ucnosib30BaHMe AJTOPUTMOB ISl PAa3HBIX THIIOB 3a1a4.

ANropuT™MBl 00pabOTKM HATYypaJbHBIX YHCEJ, 3alHMCAaHHBIX B TMO3UIMOHHBIX CHCTEMax
CUMCIJICHUS: pa30MEeHHE 3alKUCH YHUCIa Ha OTENbHBIE U PbI, HAXOXKICHUE CYMMBI U IPOU3BEACHUS
udp, HAXOKACHUE MAKCUMAIbHON (MUHUMAIBHOMN ) TU(PHI.

HaxoxeHne Bcex MpOCTBHIX 4ucCel B 3aJaHHOM auanasoHe. IIpencrasnenue uuciia B BUIE
Habopa MPOCTHIX COMHOXHTENECH. ANTOPUTM OBICTPOTO BO3BEICHUS B CTETICHb.

OO6paboTka maHHBIX, XpaHsamuxcs B (ainax. TekcroBele U nABOMUHBIE (aiinbl. DailnoBbie
nepeMeHHbIe ((aiioBble ykazarenu). Urenue u3 aiina. 3anuch B (haii.

Pa3zbuenue 3amaum Ha moxzazaun. [loxmporpammsl (mpoueaypbl U QyHKUuH). Pexypcus.
PexypcuBHbie 00beKTHI ((hpakTainsl). PekypcuBHble poneaypsl U GpyHKIuM. Vcrnons3oBaHue cTeka
JUIsL OPTraHU3aLlUH PEKYPCUBHBIX BBI30OBOB.

Hcnonb3oBaHue CTaHAApTHON OMOMMOTEKH s3bIka mporpaMmupoBaHus. IlonkmroueHnue
OuOIMOTEK MOANPOrpaMM CTOPOHHMX MpOoW3BoAMTENEeH. MOIyNbHBIH NPUHIMIT TOCTPOCHUS
IIpOrpamm.

Tema 3.4. UncjieHHbIE METOABI.

Touynoe u HpuOTMKEHHOE peIIeHUs 3a7a4d. UUCIEHHBIE METObl PEIICHUs YpaBHEHUIL:
MeToA Tepedopa, METoX IMOJIOBUHHOTO neneHus. IlpubnmkEéHHOE BBIYMCICHHE IJIMH KPHBBIX.
Brruucnenue miomaznei Gpuryp ¢ momMoIbio YUCICHHBIX METOI0B (METO MPSIMOYTOJILHUKOB, METOT
tpamnenuii). [Touck makcumyma (MUHUMYMa) (DYHKIIMHA OJHOM NEPEMEHHON METOJ0M MOJIOBUHHOTO
JCJICHMUSL.

OO6paboTka CUMBOJBHBIX JAaHHBIX. BeTpoeHHbIE (DYHKIMM S3bIKA MPOTPAMMHPOBAHUS JIJIS
00pabOTKN CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK: MOACUYET KOJIMYECTBA
MOSIBIICHUI CHUMBOJIA B CTPOKE, pa30MeHUe CTPOKU Ha CJIOBA MO MPOOEIbHBIM CHMBOJAM, MOUCK
MOJACTPOKH BHYTPH TaHHOUW CTPOKH, 3aMEHA HANJAEHHOM MOJCTPOKHU Ha JAPYTYIO CTPOKY. [ 'eHepanus
BCEX CJIOB B HEKOTOPOM ajipaBUTE, YOBIETBOPSIOMIMX 3aJaHHBIM orpanndeHusM. [IpeobpazoBanue
qHcia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

Tema 3.5 MaccuBbI 1 110C/1€10BATEIBLHOCTH YHCEJI.

Bbruncienne  00OOIMIEHHBIX  XapaKTEPUCTHK — 3JEMEHTOB MaccMBa WM YHCIOBOH
MOCTIeIOBATEIbHOCTH (CYyMMBI, NPOU3BEACHHS, CPEAHEro apu(pMETHYECKOr0o, MHHHUMAJIBHOTO W
MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIUX 3aJaHHOMY YCJIOBHIO).
JInHEeNHBIN IOUCK 33JaHHOTO 3HAYEHHUs] B MAaCCUBE.

CoptupoBka omgHOMepHOro maccupa. lIpocTeie MeToabl COPTUPOBKM (METOI Iy3bIpbKa,
MeTO] BbIOOpa, COPTUPOBKA BcTaBKamu). COpPTUPOBKA CIUSHHEM. BpICTpas cOpTHpPOBKAa MaccuBa
(amroput™ QuickSort). /IBoUYHBII TOMCK B OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHble MaccuBbl (MaTpulbl). AJTOPUTMBI 00paOOTKM JBYMEpPHBIX MAacCCHBOB:



3all0JTHEHUE JIByMEPHOT'O YHCJIOBOTO MacCHMBa 10 3aJaHHBIM IpaBHJaM, IOUCK 3JEMEHTa B
JBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCUMyMa (MUHUMYMAa) U CyMMBI 3JIEMEHTOB JIByMEpPHOTO
MaccHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB IBYMEPHOTO MAaCCHBA.

Paspabomxa npoepamm onsa pewienusi npocmulx 3a0a4 aHaiu3a OauHulx (04UCKA OAHHBIX,
Kaiaccugurayusl, AHanu3 OMKIOHeHUll).

Pa3nea 4. UngopManoHHbIE TEXHOJIOTHH.

Tema 4.1 PadoTa ¢ TeKCTOBBIM IIPOLIECCOPOM.

TexcroBelii npoueccop. Pemaktupoanue u ¢opmarupoBanue. IIpoBepka opdorpadun u
rpammatuku. CpeZicTBa OMCKA U aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Mcmonp3oBaHue CTUIICH.
CTpyKTypHpOBaHHbIE TEKCTOBbIE JOKyMeHTHl. CHocku, ornasieHue. KoiektuBHas paborta ¢
JTOKyMeHTaMHu. VIHCTpYMEHTBI peleH3UpOBaHHUsA B TEKCTOBBIX Ipoueccopax. OOMauHble CEPBUCHL.
HenoBass mepenucka. Pedepar. IlpaBuna uuTUpoBaHMS HMCTOYHHMKOB M O(OpMIICHHUS
oubmmorpaduueckux ccpiiok. OpopmieHue cnucka mureparypbl. Cmandapmel Oubauocpaguueckux
onucanuii. 3HAKOMCTBO C KOMITBIOTEPHON BEPCTKOM TekcTa. TexHHUeCKue cpelcTBa BBOAA TEKCTA.
Crnenanu3upoBaHHbIE CPEJICTBA PEIAaKTUPOBAHHS MATEMATHYECKUX TEKCTOB.

Tema 4.2 AHAIN3 TAaHHDIX.

OcHOBHBIE 337]aYll aHAJIM3a JAHHBIX: MMPOTHO3UPOBAHHE, KIacCUUKAIM, KiIacTepu3alus,
aHanu3 oTKIOHeHUH. IlocienoBaTenbHOCTD pEIICHUs 3a/lad aHajiu3a JAAHHBIX: COOp HMEPBUYHBIX
JaHHBIX, OYMCTKA U OLIEHKA KayecTBa JaHHBIX, BBIOOP W/UJIHM MOCTPOCHUE MOEIH, Tpeodpa3oBaHue
JaHHBIX, BHU3yalM3allds JMJaHHBIX, WHTepHpeTanus pe3yibraroB. IIporpammuble cpeacTBa u
MHTEPHET-CEpBUCHl Ui 0OpabOTKM M TpEACTaBJICHUS NaHHBIX. bonbiime naHHble. MammHHOE
oOyueHue. MumennekmyanoHulii AHaIU3 OAHHBIX.

AHanu3 JaHHBIX C TIOMOIIBIO 3JEKTPOHHBIX Tabmui. BelunciaeHne CyMMBbI, CpEIHEro
apu(pMeTHYeCKoro, HauOOJbIIEro (HAaUMEHBLIEr0) 3HAYEHUS  JWana3oHa.  Bwrumcienue
KO3 pHIMEeHTa KOppesiiMU JBYX pAIOB JaHHBIX. [locTpoeHue cToOuYaThiX, JTUHEWYAThIX W
KpyroBbix auarpamm. Iloctpoenue rpadukoB ¢ynkiuii. [logbop nuHuM TpeHaa, pelieHue 3agad
MIPOTHO3UPOBAHUS.

YucreHHoe pelieHne ypaBHEeHHH ¢ MOMOIIbI0 Io00pa mapamerpa. OnTuMu3anus Kak HOUcK
HAWIy4IIero pelieHust B 3aJaHHbIX ycioBusX. LleneBas (yHkius, orpanuueHus. JlokanpHble u
rno0anbHbli MHUHUMYMBI 1iefieBod  (yHKiuu. Pemenue 3amad ONTHMHU3ALUMK C  MOMOIIBIO
ANEKTPOHHBIX TAOJIHII.

Coaepxxanue o0yuenns B 11 kiacce:

Pa3nea 1. Teopernueckne 0CHOBbI HH(POPMATHKH.

Tema 1.1 PaboTta ¢ naHHbIMH.

Teopernueckne MOAXOIBI K OLEHKE KoJIW4ecTBa HH(OpManuu. 3aKOH aJAUTUBHOCTH
unpopmanuu. Popmyna Xaptiau. Mapopmanus u BeposarHocts. Popmyna lllenHoHa.

Anroputmbl cxatusi gaHHbeIX. AnroputM RLE. Anroputm Xaddmana. Anaroputm LZW.
AJNTOPUTMBI CXKAaTUSl JAHHBIX C TIOTEPSMHU. Y MEHbLICHUE IITyOUHBI KOJUPOBaHUA 1BeTa. OCHOBHBIC
uneu anropurmosn cxkatus JPEG, MP3.

CKopocTh Tepefayd JaHHBIX. 3aBUCHMOCTh BPEMEHHU Iepeaadyd OT HH(GOPMAIMOHHOTO
00bEMa JaHHBIX M XapaKTEPUCTUK KaHana cBs3U. [[prudrHbI BOSHUKHOBEHHS OIIMOOK IPH Mepeaayde
nanHbIX. Kozpl, mo3Bossiiomuye oOHapyKUBaTh U UCTIPABIIATH OIIMOKH, BOZHUKAIOIIME TIPH Iepeaade
nannbIx. Paccrossnue Xsmmunra. Koguposanue ¢ nosropenueM 6utoB. Koasl XaMMuHra.

Tema 1.2. Cucremsl.

KommoHeHThl cucteMbl M ux B3aumojeiictBue. CucrteMHbIl 3¢ ¢ekT. YmnpaBieHue Kak
nHpOpMaMOHHBIN mporiecc. OOpaTHas CBsI3b.

Tema 1.3. Moaesin 1 MoieTMPOBAHHE.



Llenp MonmenupoBaHusi. AIEKBATHOCTh MOJEIHM MOJCIHPYEMOMY OOBEKTY WM IpoLeccy,
1enu MoaenupoBanus. opmanuzanys NPUKIAIHBIX 3a1ad.

[IpencraBnenue pe3yabTaToB MOJICIUPOBAHUS B BHJIE, YIOOHOM IS BOCIIPUSATHUS YETTOBEKOM.
I'paduueckoe mpeacTaBaeHUe JAHHBIX (CXEMbI, TaOIHIIbI, TPadUKN).

Tema 1.4. I'padbl u 1epeBbsi.

I'padpl. OcHoBHble moHATHA. Buabl rpados. Omnucanue rpadoB ¢ MOMOIIBIO MaTpPUI
CMEKHOCTH, BECOBBIX MaTpULI, CIIUCKOB CMEXHOCTHU. PellleHne anropuTMMUECKUX 3a1a4, CBI3aHHBIX
¢ aHanu3oM rpadoB (IMOCTpOEHHE ONTUMAILHOTO MYTH MEXAY BeplIMHamMH rpada, ompeaercHue
KOJINYECTBA PA3IMUHBIX IyTeH MEXy BEPIIMHAMUA OPHEHTUPOBAHHOTO AlIMKIMYECKOTo rpada).

HepeBbs. bunapuoe nepeBo. [lepeBbs moucka. CrocoOsl o0xona nepesa. [IpencraBnenue
apu(METHYECKUX BBIpaXEHUH B BHIE JAepeBa. JIUCKpeTHBIE HUIPBHl JBYX HUIPOKOB C MOJHOU
unpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB, ONMCAHUE CTPATETUU UTPHI B TAOIHMYHON
¢opme. BbIMrphIIIHBIE ¥ IPOUTPHILTHBIE TO3UIMH. BBIMTPHIITHBIE CTPATETHH.

Tema 1.5. CpencTBa HCKYCCTBEHHOI0 HHTEJLJICKTA.

CepBuChl MalIMHHOTO TEPEBOAA M paclo3HaBaHUS YCTHOW peud. KOrHUTHBHBIE CEPBUCHI.
Wnentudukanuss U MOUCK H300pakeHUil, pacrno3HaBaHue juil. CamMooOydaronmecs CHUCTEMBI.
HckyccTBEHHBI MHTEIUVIEKT B KOMIIBIOTEPHBIX Mrpax. Mcrnoiab3oBaHue METOAOB MCKYCCTBEHHOIO
MHTEJUIEKTa B OOydYaromux cucremMax. VCmoip30BaHHE METOJ0B MCKYCCTBEHHOTO HHTEJICKTa B
pobororexnuke. VHTepHeT Bemieid. [lepcrekTuBBl pa3BUTHS KOMITBIOTEPHBIX HMHTEIUICKTYaJbHBIX
cucreM. HelipoHHsle ceTu.

Pa3nea 2. AnropuT™Mbl M1 NIporpaMMHpoOBaHue.

Tema 2.1. @opMaan3anus NOHATHA AJITOPUTMA.

Mammuna TrelopUHra Kak yHHMBEpPCAJIbHAas MOAeNb BeluuciaeHud. Tesuc Uépua—ThropuHra.
Mawwuna Ilocma. Hopmanvnvie ancopugpmer Mapkoea. Aneopummuyecku Hepaspeuiumvle 3a0ayu.
3aoaua ocmanosa. HeeosmooicHocmes asmomamuieckol 0miaoKu Rpocpamm.

Tema 2.2. OneHka cJ10KHOCTH BbIYHCJICHUI.

Bpemst paboTel U 00BEM HCIONB3yEeMOI MaMATH, UX 3aBUCHMOCTb OT pa3Mepa MCXOJHBIX
naHHbIX. OLIEHKa acUMIITOTUYECKOM CIIOKHOCTH aJITOPUTMOB. AJITOPUTMBI IOJMHOMMAIBHOU
cioxkHoctu. [lepebopHbie anroputmsl. [Ipumepsl pa3anyHBIX alrOPUTMOB PEIICHUS OJTHOW 3aJ1auH,
KOTOpBIE UMEIOT PA3IUYHYIO CII0KHOCTbD.

Tema 2.3 Pemienne 3aga4 ¢ NoMOIIM aJITOPUTMOB.

[Touck mNOpoOCTBIX 4YHUCEN B 3aJaHHOM JUala30HE C IIOMOLIbIO AJIrOpUTMa «PELIETO
Oparocdena.

MHoropa3psiaHble Lenble Yhcia, 3aJa4u JIHHHON apu(MeTHKy.

CrnoBapu (accolMaTUBHBIE MAaCCHUBBI, OTOOpaxeHwus). Xom-tabnumbel. [locTpoeHme
aJ1(haBUTHO-9ACTOTHOTO CJIOBAps AJIS 33/1aHHOTO TEKCTA.

Ananuz mexcma na ecmecmeeHHOM sizbiKe. Bvidenenue nocnedosamenvrHocmen no wabioHy.
Pecynapuvie evipasicenus. Yacmommwiil ananus.

Tema 2.4. Ctexu, ouepeau, CBA3HbIE CIIUCKH.

AHanu3 TNpaBWIBHOCTH CKOOOYHOTO  BBIpaXKEHHUs. BpluucieHne apupmMeTndecKoro
BBIPA)KEHUS, 3aIMCAHHOTO B TOCTPHUKCHOH (popme.

Ouepenu. Mcnonp3oBanue ouepen AJii BpEMEHHOIO XpPaHEHUS TAHHBIX.

Ceasnvle cnucku. Peanuzayus cmeka u ouepeou ¢ NOMOWbIO C6A3HbIX CHUCKOS.

Tema 2.5. Anropurmbl Ha rpagax.

IToctpoenue MUHUMAaJIbHOI'O OCTOBHOTO nepeBa B3BEIICHHOTO CBSI3HOT'O
HeopueHTHUpoBaHHOTO Tpada. O6x00 epagha 6 enyouny. 06x00 epaga 6 wupuny. KomudecTBo
Pa3NUYHBIX MyTEH MEXAy BEpIIMHAMH OPHUEHTHPOBAHHOTO AlMKIMYECKOro Trpada. AJropuT™M



Hentketpel. Aneopumm @Pnotida—Yopwania.

JepeBbsi. Peanuzanust nepeBa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. /IBonuHble (OMHApHBIC)
nepeBbsi. [locTpoeHue nepeBa [isl 3alaHHOTO apu(pMETHYECKOrO BhIpakeHUs. PexypcuBHBbIE
anropuT™Mel 00xoza fepesa. Mcnonb3oBaHue cTeka U odepean s 00Xo/1a 1epeBa.

Tema 2.6. [lnunaMmu4eckoe NporpaMMHpoOBaHue.

JluHaMuyeckoe TNpOrpaMMHUpPOBaHME KaK METOJl pELIeHHs 3aJad C COXpaHCHHEM
NPOMEXKYTOUHBIX  pPE3yJbTaTOB.  3ajaud, peliaeMble C  MOMOUIbI0  JWHAMHYECKOTO
IIPOTPaMMUPOBAHUS: BEIUMCIIEHUE PEKYPCUBHBIX (DYHKIIHIA, TOACYET KOJTMUECTBA BAPUAHTOB, 3a1a41
ONITUMH3AIIHH.

Tema 2.7 O0beKTHO-OPHEHTHPOBAHHOE IPOrPaMMHUPOBAHHUE.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHUU. OOBEKTBI W  KIJIACCHI.
CpoiictBa 1 MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHanu3. Pa3paboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 10AX0/a. HKanCyIs1us, Hacae10BaHue, MOJIMMOPPHU3M.

Tema 2.8. Cpenbl pa3pa0oTKu U SI3bIKH NPOTPAMMHPOBAHHS.

Cpenpl ObicTpoil pa3paboTku mnporpamm. lIpoektupoBanue wunTepdeiica Mmoib30BaTeNs.
Vcnonb30BaHuE TOTOBBIX YIPABISIEMbIX 3JIEMEHTOB [T TOCTPOSHHS HHTepdeiica.

00630p s136IKOB TIporpamMMupoBanus. [TonaTue o mapaaurmax nNporpaMMupoBaHust. M3yuenue
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSI.

Pa3nen 3. Un¢opmMaumoHHbIE TEXHOJIOTUHN

Tema 3.1. ITanbpl KOMIBIOTEPHO-MATEMATHYECKOI'0 MOIeJINPOBAHNS.

[ToctanoBka 3amaud, pa3pabOTKa MOJENU, TECTUPOBAHME MOJEIH, KOMIIBIOTEPHBIH
HKCHEPUMEHT, aHAJIHN3 PE3yIbTaTOB MOACITUPOBAHMUS.

Juckperuzanys TNpd  MaTeMaTHUYECKOM MOJEIMPOBAHUU  HETPEPHIBHBIX  IPOLIECCOB.
MonenupoBaHue JBIKeHUs. MoenupoBaHue OMOJIOTHUECKUX CUCTEM. MareMaTuyeckie MOJIEH B
HSKOHOMHKE. BBIUUCTUTENbHBIE SKCHEPUMEHTB C MOJCIIMU. Komnviomeproe MoOOenuposanue
cucmem ynpaeieHus.

O06paboTka pe3ynbTaToB dKCIIEPUMEHTa. MeTol HAMMEHbBIINX KBaApaToB. OIIeHKa YHUCIOBBIX
napaMeTpoB MOJICIHUPYEMBIX OOBEKTOB M IMpoleccoB. BoccTaHoBieHHE 3aBUCUMOCTEH MO
pe3ybTaTaM 3KCIIePUMEHTA.

Tema 3.2. BepossTHOCTHBIE MO/IEJIH.

Metoaer  Monte-Kapno.  MmuraunonHoe  mozaenupoBaHue. CHCTEMBI  MaccoBOIO
00CITyKUBaHUSI.

Tema 3.3. ba3bl 1aHHBIX.

Tabnuunple (pensuuMOHHBIE) 0a3bl MaHHBIX. Tabnuia — mpeacTaBlIeHHE CBEACHHH 00
ogHOTHIHEIX OoObekrax. Ilome, 3ammch. Kirou tabmmmesl. Pabora ¢ roroBoi 0a30i JaHHBIX.
3anonnenue 0a3bl naHHBIX. [lowMck, copTupoBka W (uUIbTpanMs JAaHHBIX. 3alpochl Ha BBIOOPKY
JAHHBIX. 3apoCkl ¢ TapaMeTpamMu. Beruucisemspie MoJs B 3arpocax.

MHoroTtabnuuHble 0a3bl JAaHHBIX. TUOBl CBA3eH MexAay TabmumaMu. BHemHuil kmou.
LenoctHOCTh 0a3bl AAHHBIX. 3alPOCHl K MHOTOTAOMMUYHBIM 0azaM NaHHBIX. OCHOBHble NPUHYUNB
Hopmanuzayuu 6a3 oaunvix. Azvik ynpasnenus oannvimu SQL. Coz0anue npocmuix 3anpocog Ha
sazvike SOL Ha 6b100pKy OAHHBIX U3 0OHOU MAOIUYDL.

Hepenayuonnvle 6azvl 0anHbIX. IKCnepmuble CUCHEMbI.

Tema 3.4. Ilpuiio:keHusi u BeO-calThI.

WNHurepueT-nipuinoxkeHus. [loHATHE O CEpBEpPHON M KIMEHTCKOM 4acTAx caira. TexHomorus
«KJIUEHT — cepBep», e€ gocTtonHcTBa U HenoctaTku. OcHOBHI s3bika HTML u kackamHbIX TaOmuIl
ctuneit (CSS). Cuenapun Ha si3b1ke JavaScript. @opMel Ha BeO-cTpaHHULIE.

Pa3zmernienue BeO-caiiToB. Ycimyra XocTuHra. 3arpyska (aiiaoB Ha cailT.



Tema 3.5 Padorta ¢ n3o0pa:keHusiMu.

BBox m300pakeHMd C HCMOJNB30BAaHUEM DPA3IUYHBIX HU(POBBIX YCTPOHUCTB (LUPPOBBIX
¢doroanmnapaToB ¥ MHUKPOCKOIOB, BUICOKaMEp, CKAaHEPOB M Ipyrux ycTpoiicT). ['padmueckuit
penaxtop. Paspewmenue. Kanpuposanue. Mcnpasnenue nepcnextusbl. I'uctorpamma. Koppekuus
ypoBHeH, koppekmus 1Berta. OOeciBeunBaHHWE I[BETHBIX wu300pakeHuid. Perymb. Paborta ¢
obnactsimu. OUIBTPHL

Mmuorocnoitabie u3zo0Opaxenus. TekcroBbie ciou. Macka cnos. Kanambsl. CoxpaHeHue
BbIJIeIeHHON 00sacTh. [ToAroToBKa MILTIOCTpAIHii 171 BeO-caliTOB. AHUMHUPOBAHHbIE H300PAKECHHUS.

Tema 3.6. I'paduka u moaesn.

Bekropnas rpaduka. IlpumutuBbel. M3MmeHeHHe mopsaka 3JIeMEHTOB. BripaBHHBaHUE,
pacnpenenenue. I'pynnupoBka. Kpusble. @opmaTsl BEKTOPHBIX PHCYHKOB. lcnonb3oBaHue
KOHTYpOB. BekTopu3anus pacTpoBBIX H300pakeHUIl.

[TpyHUMIIBI TIOCTPOEHUS U PEAAKTUPOBAHUSA TPEXMEPHBIX Mojesneld. CeTouHbIE MOJEIH.
Marepuansl. MogenupoBanue UCTOUYHUKOB ocBenlieHusi. Kamepsl. AnnutuBable TexHonoruu (3D-
npuHTepsl). [IoHATHE O BUPTYaIbHON PEATLHOCTU U IOIIOJHEHHON PEAIbHOCTU

IInanupyemblie pe3yibTaThbl 0CBOCHHUS y4eOHOIO0 NMpeaMeTa

JIMYHOCTHBIE  pe3yJIbTaThl OTPAXAIOT TOTOBHOCTh H  CIHOCOOHOCTh  OOYYaromuxcs
PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIIHIA, TO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIINX TPAAUIIMOHHBIM IICHHOCTSIM
pOCCHUICKOro OOIIeCTBa, PACIIMPEHUE KU3HEHHOIO ONbITA M ONbITA JAEATEIBHOCTU B INpOILECCE
peayi3allMM  CpEeACTBAaMM y4eOHOro IIpeIMeTa OCHOBHBIX HAlpaBJIE€HUIl BOCHUTATEIbHOU
NESTENIHOCTH.

B pesynbrare u3ydeHus WHGPOPMATUKM Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHHS Yy
oOyyarorerocst OyyT c()OpMHUPOBAHBI CIEIYIOIINE TUIHOCTHBIEC PE3YIbTaThI:

1) rpask1aHCKOTO BOCTIUTAHMUS:

OCO3HAaHME CBOMX KOHCTHUTYIHMOHHBIX TIpaB M OO0S3aHHOCTEW, YyBa)KEHHE 3aKOHA U
NPaBOMOPSIIKA, COOJIIOJICHHE OCHOBOIOJAralolMX HOPM  HHPOPMALMOHHOTO IpaBa U
MHPOPMALMOHHOH 0€301acHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HACOJIOTUM 3KCTPEMM3Ma, HalMOHAIU3Ma, KCEHO(POOHH,
JUCKPUMUHALIMM TIO COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAlMOHAJIBHBIM MpPU3HAKaM B
BUPTYaJIbHOM MPOCTPAHCTBE;

2) nampuomuuecko2o 60CRUMAaHUA:

LIEHHOCTHOE OTHOILIEHUE K HMCTOPUYECKOMY HACJIENNI0, NOCTHKeHusM Poccuu B Hayke,
HCKYCCTBE, TEXHOJIOTHSIX, IOHUMaHUe 3HaYeHUS WH()DOPMATUKY KaK HAyKH B KU3HU COBPEMEHHOTO
o011ecTBa;

3) 0yX06HO-HPABCMBEHHO20 60CRUMAHUA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTh OIICHUBATh CUTYAIMIO U MIPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSCH HA
MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM uucie B cetu HTepHerT;

4) acmemuuecko20 6ocnumanu:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs 3CTETUKY HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA;

CHOCOOHOCTh BOCHPHUHUMATH PA3JIMYHbIC BUIBI HMCKYCCTBAa, B TOM YHCJIE€ OCHOBAHHOTO Ha
UCIOJIb30BaHNY MH(POPMAITMOHHBIX TEXHOJIOTHIA,

5) uzuuecxozo éocnumanusn:

c(OpPMHPOBAHHOCTD 3/I0pPOBOT0 U 0€30MacHOr0 00pa3a MKHU3HH, OTBETCTBEHHOT'O OTHOIICHUS



K CBOEMY 37I0POBBIO, B TOM YHCIIE 3a CUET cOOIOAeHUsT TpeOOBaHUN 0€30MacHON 3KCIUTyaTaluu
cpeAcTB HHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) mpyooeozo éocnumanus:

TOTOBHOCTh K aKTUBHOM JEATETBHOCTH TEXHOJIOTUYECKON M COIMAIbHON HANpaBIECHHOCTH,
CIOCOOHOCTh MHUITUMPOBATH, INIAHUPOBATH M CAMOCTOSTEIBHO BBITIOIHATH TaKyIO JESTEIHLHOCTD;

uHTepec K chepaM NpodecCHOHANbHON JAEATENbHOCTH, CBSA3aHHBIM C HH()OPMATHKOH,
IpOrpaMMHUPOBAaHUEM U HHPOPMALMOHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha JIOCTUKECHUSAX HAYKU
MHPOPMATUKH U HAYyYHO-TEXHHYECKOTO IPOrpecca, yMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oyay1eit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO M €CaMOOOpa30BAHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) IKOIO2UHUECKO020 60CRUMAHUA:

0CO3HaHME TTI00ANBHOTO XapaKTepa HKOJOTHUECKUX MPOOJIeM U MyTel MX PELICHUs, B TOM
qucie ¢ y4ETOM BO3MOXKHOCTEH HH(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI;

8) uennocmu nayunozo noznanus:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKM, JIOCTHKCHHSM HAyYHO-TEXHHYECKOTO Iporpecca M OOIIECTBEHHOW NpPAaKTUKH, 3a CUET
MOHUMAaHHMS POJIM HH(POPMAITMOHHBIX PECYPCOB, HHPOPMALIMOHHBIX MPOLIECCOB M MHPOPMALIMOHHBIX
TEXHOJIOTUH B yCJIOBUX IU(POBOI TpaHCHOPMALIUU MHOTHX cep KU3HH COBPEMEHHOTO O0IECTBA;

OCO3HaHME IICHHOCTH HAy4YHOH JesTeIbHOCTH, TOTOBHOCTH OCYILIECTBISATH MPOCKTHYIO
HCCIIEIOBATENBCKYIO JEATEIbHOCTh HHANBHYaJIbHO U B TPYTIIIE.

B npouecce 1ocTHKEeHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS NMPOrPaMMBbI 0 HH(pOpMaTHKe
y  OOydalomIMXCsi  COBEPUICHCTBYETCS  OMOIMOHAJIBHBIA  HMHTEIEKT,  Ipeanojararomun
c(hOpMHUPOBAHHOCTH:

CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHNE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE NOBEJCHME, CIIOCOOHOCTh AaNTUPOBATHCS K SYMOLMOHAIBHBIM U3MEHEHUSM U MPOSBISTH
T'MOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYMpeHHel MOmuéayuy, BKIIOYAIOMIEH CTpeMJeHHE K IOCTH)KEHUIO IIeTH M YCIEeXy,
ONITUMH3M, HUHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOS U3 CBOMX BO3MOKHOCTEH;

oMnamuuy, BKIIOYAIOUEH CHOCOOHOCTh MOHMMATh ASMOIMOHAIBHOE COCTOSIHUE JpPYTHUX,
YUUTBIBATH €r0 TPU OCYIIECTBICHMHM KOMMYHHUKAIMHM, CIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

COYUATbHBIX HABLIKOG, BKIIOYAIONIMX CHOCOOHOCTH BBICTPaMBAaTh OTHOIICHUS C JPYTUMHU
JOAbMH, 3a00TUTHCS, IPOSIBIIATh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

B pesynbrare u3ydeHus WHGPOPMATUKM Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHHS Yy
oOyyaromerocss OyayT cGOpPMHpPOBAHBI METANpPEIMETHbIE  pPE3yJbTaThl, OTPAKEHHbIE B
YHHUBEPCAJIBHBIX Y4YEOHBIX JEHCTBHSX, a MMEHHO - IO3HaBaTEJbHBIC YHUBEpCAJbHbIC y4deOHBIC
JeCTBUS,, KOMMYHHKATHBHBIE YHUBEpCAIbHbIC yUeOHbIC NEHCTBUSA, PETYIISTUBHBIC YHUBEPCAIbHBIC
yueOHbIE JIeMCTBUS, COBMECTHAS 1EATEIBHOCTb.

OgnageHne yHUBEpCaIbHBIMH [T03HABATEIBHBIMH JCHCTBUSMU:

1) 6a3oBbIC JIOTHYCCKHUE JICHCTBHS:

CaMOCTOATENIBHO (HOPMYITUpPOBaTh W AaKTyaJIM3UPOBaTh MpoOJIEMy, paccMaTpuBaTh e&
BCECTOPOHHE;

YCTaHaB.HI/IBaTB CyIJ.IeCTBeHHBIﬁ HpI/ISHaK WJIN OCHOBAHUA JIA CpaBHeHI/IH, KJIaCCI/I(i)I/IKaI_[I/II/I "
00001ICHHS;

OHpeIICHSITB eI ACATCIBbHOCTHU, 3aJaBaThb HapaMeprI nu KpI/ITepI/II/I HUX OJOCTHUKCHUA,

BBIABJIIATH 3aKOHOMepHOCTI/I nu HpOTHBOpC‘H/ISI B paCCManI/IBaeMBIX SABJICHUAX,



pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBI C YUYETOM aHATN3a UMEIOIIUXCSI MAaTePUATBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIHHOCTb, OIIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISM,
OLICHUBATh PUCKHU MOCIEICTBUI NESITEIbHOCTH;

KOOPJAMHHUPOBATh ¥ BBIMIONHATHE PAa0OTy B YCIOBHSX pPEalbHOTO, BHPTYaIBbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BBIC UCCIICIOBATEIBCKUE IEHCTBUS:

BJIQJICTh HABBIKAMHU Y4YEOHO-HCCIEAOBATEIHCKOM M MPOEKTHON NeATeIhbHOCTH, HABBIKAMH
paspelieHus mpooieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENILHOMY IOUCKY METOJIOB
pEIIeHUs TPAKTUYECKHX 33124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

BIIQJICTh BHUJAMU JIEATEIHHOCTH MO TIOJYYEHUIO HOBOTO 3HAHUsS, €r0 HHTEPIpETaInH,
peoOpa30BaHUI0 U MMPUMEHEHHIO B PA3IMYHBIX YUCOHBIX CHUTYallUAX, B TOM YHCIE TIPU CO3TAHHUH
y4eOHBIX M COITMAIBHBIX TPOEKTOB;

(GbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOW TEPMUHOIIOTHEH, KIFOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJaud B 0OOpa30BaTEIbHOW NEATEIHHOCTH H
KU3HCHHBIX CUTYaIIUAX;

BBISIBJISITH PUYMHHO-CIICACTBECHHBIE CBSI3U U aKTyalIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
e€ peleHus, HaXOIUTh apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOUX YTBEPIKICHUH, 3a]]aBaTh TapaMeTPhbl
1 KPUTEPUU PELICHUS;

AHATM3UPOBATH MOTYYCHHBIE B XOJI€ PEIICHHSI 3a/1a4l PE3yJIbTAaThl, KPUTHUECKH OIICHUBAThH
WX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IIEJICHANIPABJICHHBIN MMOUCK MEPEeHOCa CPEeICTB M CIIOCOOOB NEHUCTBUS B
po(hecCHOHATBLHYIO CPEey;

YyMETh TEPEHOCUTh 3HAHWS B  MO3HABATEIBHYI0O M  TPAKTHYECKYyI0  00JIacTH
KHU3HECITSILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC HJCH, IMpeAjaratb OPUTHHAIBHBIC TOAXOABI W PELICHHS, CTAaBHUThH
MPOOJIEMBI H 32/1a4H, TOMYCKAIOIINE AIbTEePHATHUBHBIC PEIICHUS.

3) pabota ¢ uHpopmanueii:

BIIQJICTh HABBIKAMU TONly4eHUs HWH(GOpPMAMM W3 HMCTOYHHUKOB PA3HBIX  THIIOB,
CaMOCTOSITENILHO OCYIIIECTBIIATh MOUCK, aHATTU3, CUCTEMATU3aIMI0 U HHTEPIIPETANIO WH(OpMAIIUN
Pa3IMYHBIX BUJOB U (DOPM IMPEICTABICHUS;

CO3/aBaTh TEKCTHI B Pa3NUYHBIX (popMarax ¢ y4éToM Ha3HaueHUs MHPOPMAIUU U LEJICBOM
ayJIMTOPUH, BBIOMpAst ONTUMAIBHYIO (OPMY MPEACTABICHUS U BH3yallU3alliu;

OIICHUBATh JTOCTOBEPHOCTH, JIETHTUMHOCTh HH(OpPMAINH, €€ COOTBETCTBUE MPABOBHIM H
MOPaJTbHO-ITHUYECKUM HOPMaM;

UCIIOJIb30BaTh CPeICTBA HH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJOTHUH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTaHHW3aIMOHHBIX 3a7a4 C COOJIOJICHHEM TpeOOBaHMIA
PrOHOMUKH, TEXHUKH 0€30IIaCHOCTH, THTUEHBI, PECYPCOCOEPEIKEHUS, TPABOBBIX U ATHIECKUX HOPM,
HOPM MH(POPMAIMOHHON OE30MaCHOCTH;

BNIQJICTh HABBIKAMHM pACMO3HABaHUS W 3amuThl  HHpOpManmu, HWHPOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBnajieHHe YHUBEPCATHHBIMU KOMMYHUKATHUBHBIMU JICHCTBUSMH:

1) obmienwue:



OCYIIECTBIISATh KOMMYHHKAITMH BO BCeX cpepax KU3HU;

pacrno3HaBaTh HeBepOAbHBIE CPEACTBA OOIIEHNUS, TOHUMATh 3HAYEHHUE COITUAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIlUi H CMATYAaTh KOH(IUKTHI,

BJIQJIETh PA3JIMYHBIMH CIOcO0aMu OOIIEHUS U B3aMMOJICHCTBHSI, apTyMEHTUPOBAHHO BECTH
JMAJIOT, YMETh CMSTYaTh KOH(QIMKTHBIC CUTYAIUH;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB

2) coBMeCTHas AESITeIbHOCTb:

MOHUMATh ¥ UCIIOJIH30BaTh MPEUMYILECTBA KOMAaHAHON U MHIMBUAYAIbHONW PabOTHI;

BBIOMpPATh TEMaTHKy U METOJbl COBMECTHBIX JAEHCTBHH € y4€TOM OOIIMX HMHTEPECOB M
BO3MOXKHOCTEH Ka)J0r0 WICHA KOJUIEKTHBA,;

IIPUHUMATh LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH NCUCTBUSA
I10 UX JOCTUKECHUIO: COCTABIIATS IIJIAH IEUCTBUM, PACIIPEAENIATH POIU C YUETOM MHEHUN YYaCTHUKOB,
00CyXIaTh Pe3yJbTaThl COBMECTHOM padOTHI,

OLIGHUBATh Ka4e€CTBO CBOETO BKJIA/Ia U KaX/IOTO YYaCTHHKA KOMaH[bl B OOIIUII pe3yabraT 1Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

[peaiararb HOBBIE IPOEKTHI, OLICHMBATH HJEU C IO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATH TO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PA3TUYHBIX CUTYAIUSIX, TIPOSIBIAT
TBOPYECTBO U BOOOPAKEHUE, OBITh HMHUITUATUBHBIM.

OBnaseHne yHUBEPCAIbHBIMU PETYJISATUBHBIMU JEHCTBUAMMU:

1) camoopranu3zanusi:

CaMOCTOSITEJIBHO OCYILIECTBIIATH II03HABATENIBHYIO JEATENBHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIEC 33aJ]aul B 00pa30BaTENbHON JEATEIBHOCTH U KU3HEHHBIX
CUTyaLusX;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEUICHUs MPOOIEeMbl ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh NMIPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (HOPMUPOBAHHIO M TPOSIBICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTb, OLICHUBATb
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HAaBBIKAMU MMO3HABATEIBHOMN pedIeKcHH KaKk OCO3HAHUS COBEPIIAEMBIX ACUCTBUI U
MBICIHMTEIBHBIX MPOLIECCOB, UX PE3YIbTaTOB M OCHOBAaHMM, HUCIOIB30BATh MPUEMBI pe(IICKCUU ISt
OLIEHKU CHUTYalllH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJINU3€E PE3YJIbTaTOB AEATEIbHOCTH.

3) npunsTHA e U IPYTHX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHThI IPYIHX IIPU aHAIMU3€E PE3yJIbTaTOB ACSITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH JPYTOro YeloBeKa.



[IpenmeTHbIe pe3yIbTaThI:

BJIaJICHHE MPEACTABICHUSIMH O POJIM MH(OPMAIMH U CBA3aHHBIX C HEll IPOIIECCOB B PUPOJIE,
TEXHUKE W OOIIeCTBE, MOHATHAMHU «HMH(OpMAIMs», «MH(POPMAIMOHHBIN MPOLECCH, «CHUCTEMay,
«KOMIIOHEHTBI CHUCTEMBI», «CHCTEMHBIH J(PQeKT», «UH(POpPMAIMOHHAS CHCTEMay, «CHUCTEMa
yIpaBJICHUs», BIaJIeHUE METOJaMHU MoucKa MH(OpMAIMKU B ceTH MHTEpHET, yMEHHE KPUTHYECKU
OLIEHUBaTh MH(OpPMAIHMIO, TONIY4YEHHYI0 M3 ceTh VIHTepHeT, yMeHHe XapaKTepu3oBaTh OOJIbIINE
JaHHBIE, TPUBOAUTH MPUMEPHI HCTOYHUKOB UX MOJyYCHHS U HATIPABJICHUS UCIIOIb30BaHUs, YMEHHE
KJIacCU(UIIMPOBaTh OCHOBHBIC 3aJaud aHaju3a JaHHBIX (IIPOrHO3UPOBAHHE, KIACCUPHUKAIIHS,
KJIacTepH3alys, aHAIW3 OTKJIOHEHHI), TOHUMATh TOCJIEOBATEIbHOCTh PEIICHHs 3a7ad aHaln3a
JTaHHBIX: cOOp MEPBUYHBIX TaHHBIX, OUYMCTKA U OLICHKA KaueCTBa JaHHbIX, BBIOOP W/WIJIM IOCTPOCHHE
MOJIeNH, TPpeoOpa3oBaHKe JAHHBIX, BU3YAIN3aLUs TaHHBIX, HHTEPIPETALUs PE3yIbTaTOB;

MOHUMaHHE OCHOBHBIX MPUHIMIIOB YCTPOHCTBA M (PYHKIMOHHPOBAHUS COBPEMEHHBIX
CTaLlMOHAPHBIX M MOOMIJIBHBIX KOMIIBIOTEPOB, TEHICHLUN Pa3BUTHs KOMIBIOTEPHBIX TEXHOJIOTHH,
BJIaJICHHE HAaBBIKAMH PaOOTHI C ONEPALMOHHBIMH CUCTEMaMH, OCHOBHBIMU BUIaMHU MPOTPAMMHOTO
obecrnieveHus Ui pelieHus yueOHbIX 3a/1a4 10 BEIOpaHHOW CHeIan3alliu;

HaJIMYME TPEACTABICHUH O KOMIBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM MHDE, O
0a30BbIX NPUHIMIIAX OpraHU3alud ¥ (QYHKIMOHHPOBAHUS KOMIIBIOTEPHBIX ceTed, 00 oOmmx
NPUHIUIAX pa3pabOTK U PYHKIMOHUPOBAHUS MHTEPHET-TIPUIIOKCHH;

MOHUMaHHE yrpo3 MH(GOPMAIMOHHON OE30MacHOCTH, UCIOIb30BAHUE METOJIOB M CPENICTB
MIPOTHBOACHUCTBUS STUM YyIpo3aM, COOIIOICHHE Mep 0€30MacHOCTH, IPEAOTBPALIAIOIINX HE3AKOHHOE
pacnpocTpaHEeHUE TMEePCOHATBHBIX NaHHBIX, COONIIO/IEHHE TPEOOBAHUN TEXHUKH OE30MACHOCTH H
TMTHEeHbl NpH paboTe C KOMIBIOTEpaMU M APYTUMH KOMIOHEHTAMHU IIH(PPOBOTO OKPYKEHHS,
MIOHMMAaHHE MPABOBBIX OCHOB MCIOJIBb30BAHUS KOMIBIOTEPHBIX MpoOrpamMm, 0a3 JaHHBIX U pabOThHI B
cetu MHTepHer;

MOHUMaHHE OCHOBHBIX MPUHLUIIOB AUCKPETU3ALMH PA3INYHBIX BUIOB HHPOPMALIUU, YMEHUE
OTpeNeNATh NH(POPMALIMOHHBIN 00bEM TEKCTOBBIX, TPAPHUECKUX U 3BYKOBBIX JAHHBIX IPHU 33JaHHBIX
napameTpax JUCKPETH3allH, YMEHHUE OIpEeNeNaTh CpPEIHIO0 CKOpPOCTh Nepeiayd JaHHbBIX,
OLICHUBATh M3MEHEHHE BPEMEHH Iepeaur NPy U3MEHEHUH MH(OPMAIIMOHHOTO 00bEMa TaHHBIX U
XapaKTepUCTHUK KaHaja CBA3H;

YMEHHE CTPOMTHh HEPaBHOMEpPHBIE KOJbI, JOIMYCKAIOIIUE OJHO3HAYHOE IEKOJUPOBAHUE
cooOuieHnit (MpepUKCHBIE KOJbI), HCIIOJIB30BaTh MPOCTEHIINE KOJbI, KOTOpPbHIE IO3BOJISIOT
OoOHapy>KUBaTh M MCIPABIATH OMIMOKU IpH IEpenadye JaHHbBIX, CTPOUTH KO, 00ecreuuBaromui
HAaMMEHBIIYI0O BO3MOXHYIO CPEIHIOI JJIMHY COOOIICHUS TPU HM3BECTHOM YacTOTe CHUMBOJIOB,
MOSICHATH MPUHIHUITEI PA0OTHI MPOCTHIX AITOPUTMOB CXKATHSI JAHHBIX;

YMEHHE UCIONb30BaTh NPU PEUICHWH 3ajad CBOMCTBAa MO3MIMOHHOM 3alMucu YHCel,
JITOPUTMA TOCTPOCHHS 3aIIMCH YHMCIIA B TO3UIIMOHHON CUCTEME CUHMCIICHHUS C 3alaHHBIM OCHOBaHHEM
U TIOCTPOCHHMS YMCJa IO CTPOKE, COJIEpIKalled 3amuch 3TOTO YMClia B MO3MIMOHHOM cHUCTeMe
CUMCIIGHUS C 33JaHHBIM OCHOBAaHHEM, YMEHHE BBINOJIHATh apU(METHUECKUE OIEepalud B
MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS, yMEHHUE BBIMOIHATE IPE0Opa30BaHUsl IOTHUECKUX BBIPAKEHHH,
UCTIOJB3YS 3aKOHBI alreOpbl JOTHKH, YMEHUE CTPOUTH JIOTHYECKOE BBIPAKEHUE B JM3BbIOHKTUBHOM 1
KOHBIOHKTUBHOM HOpMAaNbHBIX (popMax IO 3aJaHHOM TabiuIle UCTUHHOCTH, UCCIEI0BaTh 00JIacThb
MCTHMHHOCTH BBICKA3bIBaHUSA, COJEPIKAIIET0 IEPEeMEHHBIC, pEIlaTh HECIOXKHBIE JIOTHYECKHE
YpaBHEHHS U CHUCTEMbl YpaBHEHHH, YMEHHE pelaTh aJrOPUTMUYECKHUE 33/7a4H, CBSI3aHHBIE C
aHanmu3oM rpadoB (3a7auyd  MOCTPOCHHS ONTHUMAJIBHOTO IyTH MEXAy BeplMHaMu rpada,
ONpENIEJICHUs] ~ KOJIMYECTBA  PA3NUYHBIX IMyTed MEXAYy BepIIMHAMH OPHUEHTHPOBAHHOTO
alMKJINYEeCKOro rpada), yMeHHe UCIOIb30BaTh JACPEBbsS MPU aHAJIU3E M MOCTPOCHUHM KOJOB U IS
NpEeJCTaBICHNUS apu(PMETHUIECKUX BBIPAKECHUHN, IIPU PEIICHUH 3a/1a4 IOMCKa U COPTUPOBKH, YMEHHE



CTPOUTH JIEPEBO UTPHI IO 33JaHHOMY JITOPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTpaTETHIO UIPHI;

NOHMMaHHe 0a30BBIX ATOPUTMOB OOPAaOOTKU YHCIOBOM M TEKCTOBOM MH(OpMAINK (3amuch
Yucel B MO3MIMOHHOM CHUCTEME CUMCIICHUS, HaXOXXICHHME BCEX IMPOCTHIX YHUCEN B 3aJaHHOM
auanazoHe, oopaboTka MHOTOPa3pSAHBIX LENBIX YUCEN, aHAJU3 CUMBOJBHBIX CTPOK M JIPYTHX),
JITOPUTMOB MOMCKA ¥ COPTUPOBKHU, YMEHUE ONPEACIATh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX
JITOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCHBA, IEpEOOPHBIEC allTOPUTMBHI,
JBOWYHBIM TMOMCK) M TMPUBOAUTH NPUMEPHl HECKOJIBKUX aJTOPUTMOB PAa3HOM CIOXHOCTH IS
peLIeHHs OTHOW 3aa4u;

BJIaJICHHE YHHUBEPCAJIBHBIM S3BIKOM INPOrpaMMHpOBaHUs BbICOKOro ypoBHs (Python, Java,
C++, C#), mpexncraBieHusIMH O O0a30BBIX THUIIAX JAaHHBIX M CTPYKTypax JaHHBIX, YMEHHE
UCTOJb30BAaTh  OCHOBHBIE  YINPABISAIOUIME KOHCTPYKLMH, YMEHHE OCYILIECTBISATh aHAIU3
MPEUI0KEHHON MTPOTPaMMBI: OTIPENIENIATh Pe3yIbTaThl paOOTHI IPOTPaMMBbI P 33JaHHBIX HCXOIHBIX
JAHHBIX, ONIPEIEIISATh, IPU KAKUX HCXOTHBIX TJAHHBIX BOZMOXKHO ITOJTy4E€HUE YKa3aHHBIX PE3YIbTaTOB,
BBISIBJIATh JTAHHBIE, KOTOPbIE MOTYT NPUBECTH K omHMOKe B paboTe mporpammsbl, (GOpMyIHpOBAThH
MIPEJUIOKEHUS 110 YIYULICHHUIO TPOTPAaMMHOTO KOJIa;

yMeHHe pa3pabaThiBaTh M PEaM30BBIBATh B BHJIE MPOTrpaMM 0a30BbIe aIrOPUTMBI, YMEHHE
UCTOJIb30BaTh B MPOrpaMMax JaHHbIC PA3IMYHBIX THUIOB C YYETOM OTPaHMYCHHMN Ha TUAMa3oH MX
BO3MOJKHBIX 3HAYCHHH, NPUMEHSITh MPHU PEIICHUM 3a]ad CTPYKTYPHl AAHHBIX (CIIUCKH, CIOBApH,
CTEKH, OUepEeIH, IePEBbs), UCIOJIb30BaTh 0A30BbIEC OMEpAIMU CO CTPYKTYPaMH JaHHBIX, IPUMEHSATh
CTaHJApTHBIC U COOCTBEHHBIE MOANPOrpaMMBI il 00pabOTKH YMCIIOBBIX JAHHBIX M CHMBOJIBHBIX
CTPOK, HCIOJB30BaThb MpPHU pa3pabOTKe NporpaMM OHOIMOTEKH MOANpPOrpamMM, 3HATh
(YHKIMOHATBHBIE BO3MOXKHOCTH WHCTPYMEHTAJIBHBIX CPEICTB CpeIbl pa3pabOTKH, YMEHHE
MCTIOJIb30BATh CPEJCTBA OTJIAZKHU POTPAMM B CpeJie TPOrpaMMHUPOBAHUS, YMEHHUE JIOKYyMEHTHPOBATh
IPOTPaMMBl;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAHHbIE TEKCTOBBIC IOKYMEHTBHl U JIEMOHCTpPAIlMOHHBIC
MaTepHalbl C UCHOJIH30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U O0JIAUHBIX
CepBUCOB, YMEHHUE CO31aBaTh BEO-CTPAHMIIBI, YMEHUE HCIIOIB30BaTh AJIEKTPOHHBIC TAOIULBI IS
aHanu3a, MpPEACTaBICHUA U 00paOOTKM MJaHHBIX (BKIIOYAas BBIYUCIECHHE CYMMBI, CpEIHEro
apu(pMETHYECKOro, HAauMOONBIIETO M HAMMEHBIIETO 3HAUCHHH, pelleHHe YpaBHEHUH, BHIOOp
ONTUMAJIFHOTO PELICHHs, MOoA00p JUHUM TPEHAA, PELICHHE 3aqad MPOTHO3UPOBAHMS), BIIAJICHHUE
OCHOBHBIMH CBEACHUSAMHU O 0a3zax JaHHBIX, UX CTPYKTYpe, CPEICTBAaX CO3AaHUs M pabOThl C HUMH,
YMEHHUE HCIIOJIb30BaTh TaOJIMYHbIE (PENSIMOHHbIE) 0a3bl JAaHHBIX (COCTAaBIIATH 3alpochl B Oazax
JAHHBIX, BBITMOJIHATH COPTUPOBKY U MTOMCK 3amuceil B 0a3e JaHHBIX, HANIOJIHATDH pa3paboTaHHyIo 6a3y
JAHHBIX) U CIIPAaBOYHBIE CUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEMAaTUYECKHE MOJENU Ui aHaln3a OOBEKTOB U
MPOIIECCOB: (HOPMYITUPOBATH 1I€TTb MOJICITUPOBAHUS, BBIIIOJIHATH aHAIU3 PE3yJIbTATOB, MOTYYSHHBIX
B X0/JI€ MOJICIIMPOBAHUSI, OLIEHUBATD aJIEKBATHOCTh MOJICIIA MOJICTTUPYEMOMY OOBEKTY MITH IIPOIIECCY,
MPEJCTABIATH PE3yIbTaThl MOJICIUPOBAHUS B HATJISHOM BHIC;

YMEHHE OPTraHU30BBIBATH JIMYHOE HH()OPMAIIMOHHOE MPOCTPAHCTBO C HCIOJIB30BaHUEM
Pa3NUYHBIX CPEICTB IM(POBBIX TEXHOJIOTHH, NMOHMMaHUE BO3MOXKHOCTEH HU(PPOBBIX CEPBUCOB
TOCYJapCTBEHHBIX YCIYT, IU(PPOBBIX 0O0pa30BaTeNbHBIX CEPBUCOB, IMOHMMAaHHE OCHOBHBIX
MPUHIUIIOB paboThl, BO3MOXXHOCTEH M OrpaHUYEHUS] MPUMEHEHHS TEXHOJOTHH HCKYCCTBEHHOTO
MHTEJUIEKTA B PA3JIMUHBIX 00JIACTAX, HATMYHME MPEACTABICHUH 0 KPyTe pelIaeMbIX 3a7a4 MAallIMHHOTO
o0yuyeHHs (pacmo3HaBaHUs, KJIACCH(PHUKAIMKA M TMPOTHO3MPOBAHUS) HAIWYHE MPECTABICHUNA 00
MCTIOJIb30BAaHUHU HH()OPMAIIMOHHBIX TEXHOJIOTHH B Pa3IMYHBIX IPOPECCHOHATBHBIX Chepax.



TemaTnueckoe NJIAHNPOBAHHE Y4eOHOI0 MpeaMeTa

Pasnes / Tema KosnvecTBo
aK. 4.
10 xnacc

Pa3nea 1. ludpoBasi rpaMOTHOCTD. 12

Tema 1.1. CoBpeMEHHbBIE KOMIIBIOTEPHBIE TEXHOIOTHH. 2
Tema 1.2. PaGora ¢ mporpammamu u anmamu. 2
Tema 1.3. 3akononarenscTBo Poccuiickoit deneparuu B 001acTH IPOrPaMMHOTO 2

o0ecrieyeHusl.
Tema 1.4. .Cetn. 2
Tema 1.5. Bunel nestensHocty B ceth IHTEpHET. 2
Tema 1.6. bezonacHocTs B UHTEpHETE 3alIUTa JIMYHBIX TAHHBIX.

Pa3nen 2. TeopeTnyeckne 0CHOBbI HH(POPMATHKH. 48
Tema 2.1. Undopmanus, 1aHHbIC U 3HAHUS. 8
Tema 2.2. CucTeMbl CYUCIICHHUS. 8
Tema 2.3. KonupoBanue. 8
Tema 2.4. AnreOpa JOTHKH. 8
Tema 2.5. Jlorndeckue 31€MEHTHI B COCTaBE KOMITBIOTEPA. 8
Tema 2.6. BemecTBeHHbIC Uncha. 8

Pa3nes 3. AIropuTMbI M IPOrpaMMHPOBAHHUE. 76
Tema 3.1. OcHOBBI pabOTHI C ANTOPUTMAMH. 8

Tema 3.2. [IporpammupoBaHue. 12

Tema 3.3. Mcnionp30BaHue alrOpUTMOB I pa3HbIX TUIIOB 33]1a4. 12
Tema 3.4. YucneHHbIE METOABI. 10

Tema 3.5. MaccuBbl U TOCE10BAaTEIBHOCTH YHCEIL. 10
Pa3nen 4. UndopmanuoHHbIe TEXHOJTOTHH. 8
Tema 4.1. PaboTa ¢ TEKCTOBBIM ITPOLIECCOPOM. 8
Tema 4.2. AHanu3 TaHHBIX. 8

UTOro 136

11 kaacce

Pa3gen 1. TeopeTnyeckne 0CHOBbI HH(POPMATHKH. 20
Tema 1.1. PaGora ¢ qaHHBIMU. 4
Tema 1.2. Cucremsl. 4
Tema 1.3. Moaenu u MoAeIMpOBaHUE. 4




Tema 1.4. I'pace1 u nepessps. 4

Tema 1.5. Cpeznctsa HCKyCCTBEHHOT'O MHTEJUIEKTA. 4
Pa3nes 2. AIropuTMbI ¥ IPOrpaMMHPOBAHHUE. 76

Tema 2.1. @opmanuzanysi MIOHATHS AITOPUTMA. 8

Tema 2.2. OneHka ClI0)KHOCTH BBIYUCIIEHUH. 8
Tema 2.3. Pemenue 3a1a4 ¢ oMoy aaropuTMoB. 10
Tema 2.4. Crexu, ouepeu, CBA3HbIE CITIUCKHU. 10

Tema 2.5. Anroputmsl Ha Tpadax. 10

Tema 2.6. /lunamuueckoe NporpaMMHUpPOBAHHUE. 10

Tema 2.8. O0beKTHO-OPHEHTUPOBAHHOE NTPOTPAMMHUPOBAHUE. 10
Tema 2.9. Cpenbl pa3paOOTKH U S3bIKU TPOTPAMMHUPOBAHHUS. 10
Paznen 3. UndopmanuoHHbIe TEXHOTOTHH 40

Tema 3.1. Drarbl KOMIIBIOTEPHO-MAaTEMATUYECKOTO MOAEINPOBAHUS. 8
Tema 3.2. BepoaTHOCTHBIE MOJEIIH. 6

Tema 3.3. ba3sl faHHBIX. 6

Tema 3.4. [Ipunoxenus u BeO-CaiThI. 6

Tema 3.5. PaGota ¢ u300pakeHUAMHU. 6

Tema 3.6. I'paduka u Mmogenu. 8

UTOoIro 136

BCEI'O 272




