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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo mHpopmaTuke (yriayOn€HHBIM ypOBEHBb) Ha YpOBHE CPEIHEro 00IIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENbHOM MpPOTrpaMMBI
cpennero obmero oOpaszoBanms, mpeactaBieHHbIx B DPI'OC COO, a Taxke ¢eaepanbHoil padboueit
pOTrpaMMbl BOCTIUTAHHUSL.

[Tporpamma no nHdopMaTuke Aa€T MpeCTaBICHHUE O LEJsIX, 00IIel cTpaTerui 00y4YeH sl, BOCITUTAHUS
U pa3BUTHA OOydYaroImuxcs cpeacTtBamu ydebnoro mpeamera «Mudopmartukay Ha yriryOJIEHHOM YpOBHE,
YCTaHaBIMBAeT 00s3aTeNbHOE MPEIMETHOE COJEp’KaHUE, IMPEeAyCMaTpUBAaET €ro CTPYKTYPHUPOBAaHUE IO
paszzenaM U TeMaM Kypca, OlpeiesisieT pacpeiesieHre ero no kiaccam (rogam u3ydeHus ), 1aét mpuMepHoe
pacmpenenenue y4eOHBIX HYacOB IO TEMAaTHUECKUM pasjeliaM Kypca M PEKOMEHAYyeMYIo (TpUMEpHYIO)
MOCTIEIOBATENBHOCTh UX M3YUYEHHS C YUYETOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JOTHUKU
y4eOHOTO Mpolecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaromuXcs.

[Iporpamma 1o wuHbOpMaTUKE OIpeneseT KOJUYECTBEHHbIE W KAayeCTBEHHBIE XapaKTEPUCTHKU
y4eOHOro MaTepuaa Jjsi KaKI0ro ro/la U3y4eHHs, B TOM YHCIIE JUIS COJIEPKATEIbHOTO HAITOTHEHUS Pa3HOTO
BUJAa KOHTpPOJIA (TMPOMEXKYTOYHOM aTTecTaluu OOYy4YaloUIMXCs, BCEPOCCHMCKHX IPOBEPOYHBIX padoT,
roCy/IapCTBEHHON UTOrOBOM artectanuu). [IporpamMmma o nHpopMaTrKe SBISETCS OCHOBOU JJIsSI COCTABIICHUS
ABTOPCKUX YYEOHBIX MPOrpaMM U Y4EOHHUKOB, TOYPOUYHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmarnka B cpeiHeM 001IeM 00pa30BaHNH OTPaXkKaeT:

CYIIHOCTh MH(POPMATHKU KaK HAYYHOW AMCUMIUIMHBI, W3ydarolled 3aKOHOMEPHOCTU MPOTEKaHHs U
BO3MOXXHOCTH aBTOMAaTH3aIlMA HHPOPMALMOHHBIX MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE O00JIaCTH TpPUMEHEHUsT HH(OPMATHUKH, TMpexae Bcero HH(YOPMAILMOHHBIE TEXHOJIOTHH,
yIpaBIeHUE U COMMATBHYIO cepy;

MEXIUCIUIUTMHAPHBINA XapakTep HHGOPMATUKH U HHPOPMAITMOHHOH 1EATEIbHOCTH.

Kypc unbopmaTukm ansi ypoBHS CpeqHEro oO0Imero oOpa3oBaHUs SBISETCS 3aBEPIIAIOIIAM STArioM
HENPEPBHIBHON MOATOTOBKHU 00yyaronuxcs B 00j1actu HHGOPMaTUKU U HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI, ONMUpAeTCs Ha COoJAepXKaHWEe Kypca HMH(DOPMATHKH ypOBHS OCHOBHOTO OOIIET0 OOpa3oBaHHS M
OTBIT MOCTOSIHHOTO MPUMEHEHHUS WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, AT TEOPETUYECKOE
OCMBICIICHUE, UHTEPIPETALIUIO U 0000IIEHUE ITOTO OMBITA.

Pesynbrarel yrmyOn€HHOTO YpoBHS M3ydeHus yueOHoro mpeamera «MHopmaTthkay OpUEHTHPOBAHBI
Ha TOJyYeHHE KOMIIETEHTHOCTEH JUIs Tocienyromeil mpodecCHOHATbHON NesATeNFHOCTH KaK B PaMKax
JaHHOU TpeaIMEeTHON 00JacTH, TaK M B CMEKHBIX ¢ Hel o0iacTsx. OHM BKIIOYAIOT B ce0sl:

OBJIQ/ICHUE KITFOYEBBIMU MOHITHUSMHU M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS TaHHAS TIPEMETHAs
001acTh, pacro3HaBaHWEe COOTBETCTBYIOLINX UM IIPU3HAKOB M B3aMMOCBSsI3€i, CHOCOOHOCTh IEMOHCTPUPOBATH
pa3IMYHbBIE TOAXObI K M3YYCHHIO SBJICHUH, XapaKTEPHBIX JIJIsl N3y4aeMOU IIPpeAMETHON 00JIacTH;

YMEHHE pelllaTh TUIOBbIE MPAKTUYECKUE U TEOPETUUECKHE 3a/1a4H, XapaKTepPHbIE ISl UCTIOIb30BaHU
METO/IOB ¥l HHCTPYMEHTApHs TaHHOH IpeIMETHON 00acTu;

HAJIMYUE TPEACTaBICHUN O JaHHOW MpPEIMETHON OO0JIaCTH KakK IeIOCTHON Teopuu (COBOKYMHOCTH
TEOPHIi), OCHOBHBIX CBS3SIX CO CMEKHBIMHU 00JIACTSIMHU 3HAHH.

B pamkax yrmyOn€HHOro YpoBHS u3yudeHuss HMH(pOpMaTUKH oOecredynBaeTcs IielieHanpaBIeHHas
MOATOTOBKAa OOyYaromMxcsi K TMPOJODKCHHIO O0pa3oBaHWsA B OpraHU3alusaX MpodecCHOHATBHOTO
00pa30BaHMsl 10 CIENHUATBLHOCTSAM, HETIOCPEICTBEHHO CBA3aHHBIM C IIU(PPOBBIMU TEXHOJIOTUSIMH, TAKUM KaK
nporpaMMHasi WHXEHepHs, WH(OpMAIMOHHAs 0e301acHOCTb, MH()OPMAIIMOHHBIE CHUCTEMBI M TEXHOJOTHH,
MOOWJIbHBIE CUCTEMBI M CE€TH, OOJbIITNE TaHHBIE U MAIIMHHOE 00y4YeHHe, TPOMBILIUICHHbBII HHTEPHET BelleH,
UCKYCCTBEHHBI WHTEJUIEKT, TEXHOJOTHH OECIpPOBOTHON CBS3HM, pOOOTOTEXHHMKA, KBAaHTOBHIE TEXHOJOTHH,
CUCTEMBI PacCIpeesIEHHOIO PEeecTpa, TEXHOJIOIMH BUPTYalIbHOU U JOIIOJHEHHON PEaIbHOCTEN.

OcHoBHas 1enb u3ydeHus ydeOHoro mpeamera «MHdopmaTuka» Ha yriayOia€HHOM YPOBHE CpPETHETO
obmero oOpazoBaHus — oOecreueHHe JalbHEMIIero pa3BUTHS WHGOPMALMOHHBIX KOMIIETEHLIUH
00y4Jaromerocsi, €ro TOTOBHOCTH K JXH3HH B YCIIOBHSX pa3BHUBAIONIETOCS HH()OPMAIIIOHHOTO OOIecTBa H
BO3pacTaIleil KOHKYPEHIIMM Ha PhIHKE Tpyda. B cBs3u ¢ 3tuM u3yuenue uHpopmaruku B 10-11 kmaccax
JOJIKHO O0ECTIeUNTh:!

c(OPMUPOBAHHOCTh ~ MHUPOBO33PECHHS, OCHOBAaHHOTO HAa TMOHUMAHWH POJIM  WH(MOPMATHUKH,
UH(POPMAMOHHBIX H KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTMYECKOT0 M aJITOPUTMHUYECKOTO MBIIIJICHUS;



c(OpPMHPOBAHHOCTh YMEHHM pa3inyath (GaKThl U OLICHKH, CPAaBHUBATh OLICHOYHBIE BHIBOJIbI, BUAEThH X
CBS3b C KPUTEPUSAMU OLICHUBAHUS U CBSA3b KPUTEPUEB C ONPEAEIEHHON CUCTEMOM LIEHHOCTEM, IPOBEPSATH Ha
JIOCTOBEPHOCTH M 0000111aTh HH(POPMAIIHIO;

c(OPMHPOBAHHOCTH MPEACTABICHUH O BIUSHUN WH(POPMAIIMOHHBIX TEXHOJIOIMN Ha XKHU3Hb YEJIOBEKA B
oOmiecTBe, NMOHMMAaHUE COLUAIBHOTO, SKOHOMMYECKOTO, MOJIUTUYECKOrO, KYJIbTYpPHOTO, IOPHUAMYECKOTO,
OPUPOAHOTO, APrOHOMHUYECKOTO, MEIUIIMHCKOTO M (U3UOJIOTMYECKOTO KOHTEKCTOB HMH(POPMAITMOHHBIX
TEXHOJIOTHM;

OPUHSATHE TPAaBOBBIX W  OTHUYECKUX ACHEKTOB HMH()OPMAIMOHHBIX  TEXHOJOTHH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJICH, BOBJIEYEHHBIX B CO3JaHHE U HCIIOJIIb30BaHHE HMH(POPMAIIMOHHBIX CHCTEM,
pacnpocTpaHeHue nHpopManuu;

CO3/IaHHME YCJOBMH [UIsl Pa3BUTHS HABBIKOB Y4eOHOW, MPOEKTHOH, HAy4YHO-MCCIIENOBATENbCKON H
TBOPYECKOH IEATETLHOCTH, MOTUBAIIMH 00yYarOIUXCS K CAMOPA3BUTHIO.

B conepxxanuu yuebHoro npeameta « ubopmaTrka» BeIIEISIOTCS YEThIpe TEMAaTHYECKUX pa3zena.

Paznen «llugpoBas rpaMOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U APYIHX
3JIEMEHTOB IIU(PPOBOTO OKPYKEHUS, BKIIOYasi KOMIIbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPAIIIOHHOM
CHCTEMBI, paboTe B ceTh VIHTepHET U HCIIOIBb30BaHUIO HHTEPHET-CEPBUCOB, MHPOPMALTMOHHOW OE€30MaCHOCTH.

Paznen «Teoperuyeckue OCHOBbI HHGPOPMATHKH» BKIOYAaeT B CeOS TOHATUWHBIN ammapar
UH(POPMATUKH, BOMPOCHI KOAWUPOBAaHHS HWHPOPMALUHU, W3MEPEeHUs HHGPOPMAIMOHHOTO O00BEMA JAHHBIX,
OCHOBBI alTe0pPbI JIOTUKH U KOMITBIOTEPHOT'O MOICTHUPOBAHUS.

Paznen «AaroputvMbl W NpPOrpaMMHMpOBAHMe)» HANpaBlIeH HAa pa3BUTHE AJITOPUTMUYECKOTO
MBIIUIEHHS, pa3paboTKy aJrOPUTMOB M OLIEHKY HMX CIOXKHOCTH, (OPMHpPOBAHME HABHIKOB pealu3allid
IIPOrpaMM Ha sI3bIKax POrpaMMHUPOBAHHUS BHICOKOT'O YPOBHSI.

Paznen «MHpopManmoHHbIe TEXHOJOTMW» TOCBAUIEH BOMPOCAaM MPUMEHEHUS WH(GOPMAIMOHHBIX
TEXHOJIOTMH, Pealu30BaHHBIX B MPUKIIAAHBIX IPOrPAMMHBIX IPOAYKTAX U UHTEPHET-CEPBHUCAX, B TOM YUCJIE B
3a/layax aHallM3a JaHHbBIX, UCIOIB30BaHUIO 0a3 JaHHBIX U 3JIEKTPOHHBIX TaOIUIL IS pEIIeHUS IPUKIaIHBIX
3azad.

B mpuBenéHHom panee conepxkaHuu ydyeObHoro mnpenmera «WHpopmaTrnka» KypCHBOM BBIJICICHBI
JIOTIOJTHUTEJIbHBIE TEMBI, KOTOpbIE HE BXOJSAT B O0S3aTEIbHYIO NpOrpamMMy OOYYEeHHs, HO MOTYT OBITH
MPEJIOAKEHBI Il U3YUYEHUS OT/IEIbHBIM MOTHBUPOBAHHBIM M CIIOCOOHBIM 00YYaIOIIUMCSI.

YrayOnéHHblil ypoBeHb M3y4eHHS WH()OPMATHUKH PEKOMEHAYETCS ISl TEXHOJOTHYECKOTo Mpodmuis,
OPUEHTHUPOBAHHOTO HA WHXEHEPHYI0 M WHGOPMAIMOHHYIO CQepbl NeSTEIbHOCTH. YTIYONEHHBIN ypOBEHB
u3ydeHust ”HPOPMATUKH 00ECTIEYMBACT: TIOJTOTOBKY OOYYAaIOIINXCs, OPUEHTHPOBAHHBIX HA CIICIIUAIEHOCTH B
ob0nmactu WH(OPMALMOHHBIX TEXHOJIOTUH W WHXKEHEPHbIE CHEIHaTbHOCTH, YyYacTHE B MPOCKTHOW U
UCCJIEIOBATEIbCKOM 1eATENbHOCTH, CBSI3aHHON C COBPEMEHHBIMU HANPABICHUSIMH OTPaciy UH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIX ~TEXHOJOTWW, TMOATOTOBKY K YYacTUIO B OJUMIHKagax U caade EnumHoro
rocy/1apCTBEHHOI0 SK3aMeHa M0 UH(OpMAaTHKe.

[TocnenoBarenbHOCTh M3Y4YEHHs TEM B Ipefenax OJHOro rojga oOydeHHs MOXeT ObIThb M3MEHEHa IO
YCMOTPEHUIO YUUTENS IPU NOJArOTOBKE paboueli mporpaMmbl U IOYPOYHOI'O TJIAHUPOBAHUS.

OO11ee yncIo YacoB, PeKOMEHOBAHHBIX Ui M3y4eHus nadopmatuku — 272 gaca: B 10 kmacce — 136
yacoB (4 yaca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZACIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Hudgposasg rpaMOTHOCTD

TpeGoBaHMsI TEXHMKM O€30MAaCHOCTM M THUTHMEHbl IpU paboTe C KOMIBIOTEpAaMH M JPYyTUMHU
KOMITOHEHTaMH LU(POBOTO OKPYKEHHSL.

[TpuHiunel  pabOThl KOMIBIOTEPOB W KOMITBIOTEPHBIX CcHCTeM. Apxutektypa (on Heiimana.
ABTOMaTHUYECKOE BBIIIOJHEHUE IPOrpaMMbl IpoleccopoM. OnepaTuBHas, MOCTOSIHHAS W JIOJITOBpPEMEHHas
namsTb. OOMEH JaHHBIMM € TOMOLIbIO UH. KOHTposiepbl BHEMIHUX yCTporcTB. [IpsiMoil tocTyn K namsTy.

OcHOBHbIE TEHACHLMU pa3BUTHUA KOMIBIOTEPHBIX TexXHoJorui. IlapamnenpHple BBIYMCICHUS.
MHoromnpoueccopHbie  cucteMbl. CynepkoMnproTepsl. PacnpenenéHHble  BBIYMCIUTEIBHBIE CHUCTEMBI U
0o0paboTka OONBIIMX JAHHBIX. MOOWIBHBIE LU(PPOBBIE YCTPOWCTBA W HX pPOJb B KOMMYHHUKAIHSIX.
Bcerpoennbie komnbroTepsl. MUKpOKOHTposuIepbl. POOOTH3MpOBaHHBIE TIPOU3BO/ICTBA.

[IporpamMHOe oOecrieueHHEe KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. BuIbI mporpaMMHOrO
obecrieyeHuss M UX Ha3HadeHHe. OCOOEHHOCTHM NPOTrPaMMHOIO 00ecHeueHUs] MOOWJIBHBIX YCTPOWCTB.
[TapannensHoe nporpammupoBanue. CucrtemMHOe mNporpaMMHoe oOecnedeHue. OnepanvoHHbIE CUCTEMBI.
Yrunutel. [paiiBeps! ycTpoiicTB. MHCTAIUIAIMS U JEMHCTAUIALNS IPOIPaMMHOT0 00eCTIeUeHUs!.

@aiinoBble cuctembl. [IpMHIMOBI pa3MelleHUs] U MUMEHOBaHUS (DaijIoB B JIOJITOBPEMEHHOM HaMSTH.
[1a610HBI AJIs OTIMCAaHUs TPy (DAKIIOB.

[TporpamMHoe obGecniedeHue. JIuneH3upoBaHHE MPOTrPaMMHOIO obecredeHus: U LU(POBBIX PECYPCOB.
[Iporpueraproe u cBoOOgHOE mporpamMmHoe obecrneueHue. Kommepueckoe U HEKOMMEpPYECKOE
UCIIOJIb30BaHUE NPOTrPaMMHOro oOecrnedeHuss U IUQPOBBIX pecypcoB. OTBETCTBEHHOCTh, yCTaHaBJIMBaeMast
3aKoHOIarensCcTBOM  Poccuiickoii  @exepanuu  3a  HENPABOMEPHOE  HCIIOJIB30BAHHME  NPOTPAMMHOIO
obecrieueHus U LU(POBBIX PECYPCOB.

[TpyHLIMIIBI [TOCTPOEHUS W amnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTed. CeTeBble MPOTOKOJIBI.
Cetb UnTepuer. Anpecanus B cetu Muarepnet. [Iporokonst creka TCP/IP. Cuctema 1oMeHHBIX HUMEH.

Paznenenune IP-cetm Ha moacetm ¢ momouplo Macok mnoxacered. CereBoe aJAMHUHUCTPUPOBAHHE.
[TomydyeHne naHHBIX O CETEBBIX HACTPOMKax KoMmmbroTepa. lIpoBepka Hanuuus CBSI3M C y3JI0M CETH.
Onpenenenye MapuIpyTa JIBHKEHUS TTAKETOB.

Bunsl nestensHoctH B cetw MutepHer. CepBuchl MuTephera. ['eomH(OpManioHHbIE CHCTEMBI.
['eonokalinoOHHbBIE CEPBUCHI PEAIBHOTO BPEMEHHU (Hampumep, JOKalusg MOOUIbHBIX TeIe(OHOB, ONpeIeIeHIE
3arpy>K€HHOCTH aBTOMarucTpasiei), HHTEpHET-TOPToBIIsl, OpOHUPOBAaHHE OUIIETOB M FOCTHHHLI.

["ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI U yCiIyTrd. ColalibHbIe CETH — OpraHU3alysl KOJUIEKTUBHOTO
B3aUMoOJIeiicTBU UM oOMeHa JaHHbIMU. CeTeBOM JTHUKET: NpaBWUiIa MOBEIEHHS B KHOEPIPOCTPAHCTBE.
[Ipobnema moaMHHOCTH TIONTy4eHHOU nH(popMaluu. OTKpBIThIE 00pa30BaTeIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMUYECKHE Yrpo3bl, CBS3aHHbIE C HCIOJIB30BAaHHUEM HH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX ~TexHojorui. OOmue mnpobraemMbl 3ammTel HHPOpMAUU U WHOOPMAIMOHHON
6e3onmacHoctu. CpenctBa  3amuTbl  MHGOpMAlMM B KOMIBIOTEpPAaX, KOMIIBIOTEPHBIX CETAX U
aBTOMATH3MPOBAHHBIX ~ HMH(OpPMAIMOHHBIX  cucTeMax. llpaBoBoe obecrieueHue  HWHGOPMAITMOHHOMN
0e30MacHOCTH.

[IpenoTBpalieHrie HECAaHKIIMOHUPOBAHHOTO JOCTYyNa K JUYHON KOH(QUICHIHMAIbHOW HH(OpMaIMH,
XpaHsIeicss Ha TNEepCOHAIBHOM KOMIIBIOTEpE, MOOWIIBHBIX YCTpPOMCTBax. BpenoHocHOe mnporpamMmMHoOe
oOecrieueHre M crnocoObl OOprObI C HUM. AHTHBHpPYCHbIE IMporpammbl. OpraHuzanusi JTUYHOTO apxuBa
unpopmanuu. PezepBHoe konupoBanue. [laponbHas 3ammra apxusa.

[Mudpposanue nanHbIX. CUMMeETpHUHblE U HecuMMeTpuuHble mUGpsl. [ludppsl npocToit 3amMeHbI.
HIudp Liezaps. Hudp Buwxenepa. Anroputm mudponanus RSA.

TeopeTnyeckue 0CHOBbI HHPOPMATHKHU

WNudopmanus, naHuble U 3HaHus. MHPOpMaLnoHHbIE POILIECCH B IPUPOIE, TEXHUKE U OOIECTBeE.

HenpeppiBHbIE U AMCKPETHBIE BEIMYMHBI M cUrHaIbl. HeoOxoaumocTh AucKpeTu3auuu HH(pOpMaluu,
npeHa3HaYeHHOM JUIs XpaHeHus, epeJadn 1 00paboTKH B HUPPOBBIX CUCTEMAX.

JBonuyHoe KomupoBaHue. PaBHOMEpHBIE W HEpaBHOMEpPHBIC KOIbl. JlekomupoBaHue COOOIIECHUH,
3alMCaHHBIX C IOMOILBIO HEPABHOMEPHBIX KOJ0B. Y cnoBue Pano. IlocTpoeHne 0JHO3HAUHO JEKOAUPYEMBIX
KOJIOB C TIOMOIIIbIO JiepeBa. EquHMIIbI H3MepeHus KonuuecTBa HHPopMauu. AapaBUTHBINA TOIXO K OLEHKE
KOJIN4eCTBa MH(OPMAIIHH.



Cuctembl cuucieHus. Pa3BépHyTas 3amuch LeNbIX U JAPOOHBIX YHCEN B MO3MIMOHHOM cHCTeMe
curcienusi. CBOHCTBA MO3UIIMOHHON 3aIMCH YUCIIa: KOJTUYECTBO U(P B 3aIKCH, TPU3HAK JETUMOCTH YHCIIA
Ha OCHOBAHHME CHCTEMBI CUMCIICHMS. AJITOPUTM ITEPEBOAA LIEJIOT0 YKCIia U3 P-MUHON CUCTEMBI CUMCIIEHUS B
JECATUUHYI0. ANTOPUTM IepeBOoAa KOHEYHON P-muHON npoOu B JOecATHUHYO. ANTOpUTM IEPEBOAA LEIOr0
yKclia U3 AeCSITUYHON cucTeMbl cuncieHus B P-uunyto. [lepeBoa koHeuHOM qecsaTuuHOM 1pobu B P-nunyto.
J/IBouyHas, BOCBMEpUYHAs M IIECTHAAUATEPUYHAsT CUCTEMbl CUMCIEHUSA, CBSA3b MEXAY HHUMH.
ApudmeTrueckue ornepanuy B TMO3UIMOHHBIX CHCTEMaxX CUMCICHHS. TpoudHas ypaBHOBEIIEHHAs CHCTEMa
CUYMCJICHHUS. [[BONYHO-ECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme tekctoB. KomupoBka ASCII. OpnobGaiitHeie komupoBku. Cranmapt UNICODE.
Komuposka UTF-8. Onpenenenre nHPOPMAMOHHOTO 00BEMA TEKCTOBBIX COOOIIEHUI.

KomupoBanue wu3o0paxkenuit. OrneHka wuHPOpMaMOHHOTO 00BEMa TpaduUecKuX MaHHBIX MPU
3aJaHHbIX pa3pelieHuH M TIyOMHe KoaupoBaHHs LBeTa. LIBeToBhie Mojenu. BekropHoe KonupoBaHHE.
®opmartsl rpadudeckux ¢aitnos. TpéxmepHas rpaduka. OpakranabHas rpaduka.

KomupoBanue 3Byka. OneHka WHPOPMAIMOHHOTO 00BbEMa 3BYKOBBIX NAHHBIX TPHU 3aJaHHBIX YacCTOTE
JUCKPETU3ALMHU U Pa3psIHOCTH KOAUPOBAHHUS.

Anrebpa noruku. IloHaTue BbICKa3biBaHUSA. BrwickasbiBaTenbHble (GopMmbl (mpeaukaTsi). KBaHTOpHI
CYILLIECTBOBAHMSI U BCEOOLTHOCTH.

Jlormueckue omeparnuu. Tabmuipl ucTHHHOCTH. JlorHmueckue BBIpakeHUs. JIOTMYECKUE TOXKIECTBA.
Jloka3aTenbCTBO IOTUYECKUX TOKIECTB C MOMOIIBI0 TaOIUI] HICTUHHOCTHU. JIornueckue onepamuy U onepariu
HaJl MHOKECTBAMM.

3aKkoHbI anreOpbl JIOTUKU. DKBHBAJICHTHBIE MpeoOpa3oBaHUS JTOTHYECKHX BhIpakeHHU. Jlormdyeckue
YPAaBHEHUS U CUCTEMBI YPAaBHEHH.

Jlornueckue (GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOMKHBIX JIOTMYECKUX (DYHKUIUH OT KOJUYECTBa
aprymeHToB. [loiHble cCCTEMBI IOTHYECKUX (DYHKIUH.

Kanonmnueckue hopmbl Torudeckux BoipakeHuil. COBEpIICHHbIE TU3bIOHKTUBHBIC U KOHBIOHKTHBHBIC
HOpPMaJIbHBIE (POPMBI, AITOPUTMBI UX ITOCTPOSHHS IO TAOJIUIIE UCTHHHOCTH.

Jlornueckue snemeHTHl B cocTaBe Kommbrorepa. Tpurrep. Cymmarop. MHoropaspsaHslii cymmaTop.
[TocTpoeHnue cxem Ha JJOTMYECKUX JIEMEHTAX M0 3aJJaHHOMY JIOTHYECKOMY BBIPAXKEHUIO. 3alKCh JJOTHYECKOTO
BBIPAKEHHUSI 110 JIOTUYECKOM CXEME.

[IpencraBieHue ILeabIX 4Yuced B MHaMsiITH KommbioTepa. OrpaHMYEHHOCTh JAMana3oHa 4YHUCeNl Mpu
OrpaHMYEHUM KoJinuecTBa pa3psaoB. IlepenonHenue paspsaHoil ceTku. be33HakoBble M 3HAKOBBIE JTAHHBIE.
3HaKoBbIN OUT. [IBOMYHBIN JOMOTHUTENBHBIA KOJI OTPUIIATEIBHBIX YHCEL.

[ToObutoBBIe JorMyeckue orepanuu. Jlornyeckuid, apuPMETHUYECKUH W IHUKIMYECKUH CIABUTH.
[Hudposanue ¢ NOMOIIBIO MOOUTOBOM onepannu «uckitoyaroiee NJIN».

[IpencraBieHne BEIIECTBEHHBIX YMCEN B NAMATH KOMIIBIOTEpa. 3HAyallas 4acTb M IOPAJOK YHUCIHA.
Junana3oH 3HayeHHM BeleCcTBEHHbIX uucesl. [IpoOiembl XpaHEHMsI BELECTBEHHBIX YHCEJ, CBSI3aHHBIE C
OTPaHUYCHUEM KOJIMUECTBA Pa3psAoB. BeIOaHEHUE omnepanuil ¢ BEIICCTBEHHBIMU YUCIAMH, HAKOIUICHHE
OLIMOOK MPHU BBIYUCIICHUSX.

AJITOPUTMBI U IPOTPAMMHPOBaHHUE

OnpeneneHre  BO3MOXHBIX — pe3yJbTaToB  pabOTHl  MPOCTEHIIMX  aJTOPUTMOB  YIIpaBIICHUS
WCIIOJIHUTEIISIMA U BBIYUCIIUTENbHBIX arOpUTMOB. OnipeiesieHne NCXOIHBIX JaHHBIX, TPU KOTOPBIX aIrOPUTM
MOJKET J1aTh TpeOyeMbli pe3yibTar.

Oranpl pelieHus 3aJad Ha KoMibkoTepe. MHCTpyMeHTanbHBIE CpEACTBA: TPAHCIATOP, OTJIAJUUK,
npopuIupoBIIKK. KoMmuiisiiys 1 mHTEpIIpeTays mporpaMm. BupTyanbHble MaIIiHEI.

WuterpupoBaHHas cpefa pa3padoTku. MeTos! 0TiIaaku nporpamm. Mcnosabp3oBaHue TpacCHPOBOYHBIX
tabnuu. Otnanouynsiii BeIBOJ. [lomarosoe BeinoaHeHHe mporpaMMbl. Touku octanoBa. [IpocMoTp 3HaueHui
MIEPEMEHHBIX.

A3bik nporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX: 1IETIOYUCIICHHBIE, BELIIECTBEHHBIE,
CUMBOJIbHBIE, Jornyeckue. Bersinenus. Croxubie ycinoBus. Huknbl ¢ ycinoBuem. LHMkiabl o mnepeMeHHOM.
B3aumo3zameHsieMoCTh pa3InyHbIX BUIOB IUKI0B. MHBapuaHT nukia. CocTaBieHHE HUKIIA C UCIIOJIb30BAHUEM
3apaHee OIPENEIEHHOIO UHBAPUAHTA [IUKJIA.

JoxymentupoBanue nporpaMm. Vcrons3zoBanne koMMeHTapueB. [1oaroToBka onucanus mporpaMmel 1
MHCTPYKLMU 715 TI0JIb30BaTENS.

Anroput™Mbl 00pabOTKM HATypaJIbHBIX YHWCEN, 3allMCaHHBIX B MO3UI[MOHHBIX CHCTEMax CYHCIICHUS:
pa3OueHue 3arucH Yrucia Ha OTAeIbHbIE HU(PBI, HAX0XKIEHHE CYMMBI U MPOU3BeIeHHs LU(p, HAXOXKACHUE
MaKCHUMalbHON (MUHUMAJIBHOW) IUQPHI.



Haxoxxnenue Bcex MPOCTBIX 4YMCENl B 33aJaHHOM JuarnaszoHe. [IpencraBienue umcia B BHIE Habopa
IPOCTBIX COMHOXHTEIEH. ANTOPUTM OBICTPOTO BO3BEJICHUS B CTEIICHD.

O6paboTka naHHBIX, XpaHamuxcs B (aitnax. TekcToBbie U qBONYHBIE (haiinbl. DalioBbIe TEpEMEHHBIE
(daitnmossie ykazatenu). Utenne u3 aiina. 3anuch B (aiin.

Pa3zOuenue 3anaun Ha noazanayu. [loanporpammsl (npouenyps! u pyHkuun). Pexypcus. PekypcuBHbie
00beKThl ((pakransl). PekypcuBHble mpouenypsl U ¢yHKuuu. Mcmomb3oBaHMe CTeKa A OpraHU3aluu
PEKYPCHUBHBIX BBI30BOB.

Hcnonp3oBanue CraHgapTHOH OWMOIMOTEKH s3bIKa mporpammupoBanus. llogkmoueHne OUOIHOTEK
HOJPOrpaMM CTOPOHHHUX ITpou3BoanTeneil. MoayabHbIN NPUHLUI TIOCTPOEHUS IPOrPaMM.

Uucnennsle Metonpl. TouHoe M MpUONMKEHHOE pelIeHus 3agadd. YWCIeHHBIE METOJbl peIICHUS
yYpaBHEHMI: MeToJ nepebopa, METOA IOJOBUHHOrO neneHus. IIpubnmkEéHHOE BBIYMCICHUE JUIMH KPUBBIX.
Borancnenue miomanei Guryp ¢ MOMOIIBIO YHCICHHBIX METOAOB (METOJ| MPSIMOYTOJBHHUKOB, METOJ
tpanenuii). [lonck Makcumyma (MUHUMYMa) QYHKIMM OTHOW IEPEMEHHOM METOIOM MOJIOBUHHOT'O JIEIEHUS.

OO6paboTKka CHMBOJBHBIX NAHHBIX. BcTpoeHHBIE (QDYHKIMM SI3bIKa MPOTPAMMHUPOBAHHS IS 00pabOTKH
CHUMBOJIBHBIX CTPOK. AJNITOPUTMbI 00pa0OTKHM CUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSBIECHUI CUMBOJIA B
CTpOKe, pa30ueHre CTPOKH Ha CIIOBA MO MPOOETbHBIM CUMBOJIAM, TOUCK MOJCTPOKH BHYTPH JaHHOM CTPOKH,
3aMeHa HalJleHHOM MOACTPOKM Ha JAPYrylo CTpOKy. ['eHepauus Bcex CJIOB B HEKOTOpPOM aidaBuTe,
yIOBJIETBOPSIOIIMX 3aJaHHBIM OTpaHu4yeHusiM. [IpeoOpazoBaHue YnciIa B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIEIOBATENBHOCTH uucel. Bbruucienne 0O0OOIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB
MaccuBa WJIM YHCIOBOW IOCJIENOBATEIbHOCTH (CYMMBbI, IPOU3BEACHUS, CPEAHEro apu(MeTH4YECKoro,
MUHMMAJIbHOTO ¥ MAaKCHUMAaJbHOI'O 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY
ycioBHIO). JIMHEHHbIN MOUCK 3aJJaHHOTO 3HAYEHUSI B MACCHBE.

CoptupoBka oHOMepHOTro MaccuBa. [IpocTbie MeTO/1bI COPTUPOBKH (METOJ ITy3bIpbKa, METOJ BHIOODA,
coptupoBka BcTaBkamu). CoptupoBka ciustHueM. beictpast coptupoBka maccuBa (amroputM QuickSort).
JIBOWYHBIH MOUCK B OTCOPTUPOBAHHOM MAacCHBE.

JIBymepHble MaccuBBl (MaTpuipl). AJTOpUTMBI 00paOOTKM JBYMEPHBIX MAacCHBOB: 3aIlOJIHEHUE
JBYMEPHOTO YMCJIOBOTO MaccHBa I10 3aJaHHbIM IpaBHUJIaM, MOUCK 3JEMEHTa B JBYMEPHOM MAacCHBE,
BBIUMCJIEHHE MakcuMyMma (MUHMMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOIO MacCHBa, INEPECTAaHOBKA CTPOK U
CTOJIOLIOB JIBYMEPHOT'O MacCHBa.

HNHpopManoOHHbIE TEXHOJIOTHH

TexcroBslit ipouieccop. Pegaktuposanue u popmaruposanue. [Iposepka opdorpaduu u rpaMMaTUKH.
CpenctBa moucka M aBTO3aMEHbI B TEKCTOBOM mporneccope. Mcnonp3oBanue cruiei. CTpyKTypHUpOBaHHbIE
TEKCTOBble JOKyMeHThl. CHocku, ornaBieHue. KosuekTuBHas paboTa ¢ JOKyMeHTaMHu. VHCTpyMEHTHI
peleH3UpOBaHMsI B TEKCTOBBIX mporeccopax. Obmaunsie cepBuchl. [lenoBas mepemnucka. Pedepar. I[lpaBuna
LIUTUPOBAaHUS UCTOUYHUKOB U 0opmiieHus: Oubanorpapudeckux ccoliok. OpopmiieHre CucKa JUTEePaTyphl.
3HAaKOMCTBO C  KOMIIBIOTEpHOW  BEpPCTKOM  Tekcra. TexHuueckue  cpeincTtBa  BBOJAA  TEKCTa.
Criennanu3upoBaHHbIE CPEICTBA PEJAKTUPOBAHNS MAaTEMaTHUECKUX TEKCTOB.

Anamm3 panHbiX. OCHOBHBIE 3a/layd aHaJIW3a JAaHHBIX: TPOTHO3MPOBaHHWE, Kiaccuukanus,
KJacTepu3alus, aHanu3 OTkIOoHeHuil. [locnenoBaTenbHOCTh peElIeHHMs 3a7ad aHalIM3a JAaHHBIX: cOop
NEPBUYHBIX JaHHBIX, OYMWCTKA U OIEHKa KadecTBa JaHHBIX, BBIOOp W/WIM MOCTPOCHHE MOJEIH,
npeoOpa3oBaHUe JAHHBIX, BU3yalu3alls AAHHBIX, HHTepOpeTanus pe3ysbTaToB. [Iporpammuble cpeicTBa H
MHTEPHET-CEPBUCHI i1 00paOOTKM M NPEJCTaBICHUS JAaHHBIX. bonpiine ganHble. MammHHOE 0OydeHUE.
WnTennekTyanbHbli aHAIU3 TaHHBIX.

AHamM3 JaHHBIX C TIOMOIIBIO  OJJIGKTPOHHBIX  TaOmuIl. BbIUMCIIEHHME CYMMBI, CpEIHEro
apu(pMeTHYecKoro, HauOOIbLIET0 (HAMMEHBINEro) 3HAa4YeHUs JAuana3oHa. Beruncienue kosdduimeHta
KOppeJsiiMM  IBYX PpsIOB JAaHHbIX. [locTpoeHue cTONOYaThIX, JUHEHYAaThIX W KPYTOBBIX JUarpamm.
[Toctpoenue rpadpukos pynxiuii. [Togdop nuHuM TpeHa, penieHne 3a1a4 NPOrHo3upPOBaHUSL.

YucneHHoe pelleHHe YpaBHEHHMH € TMOMOIIbI0 moadopa mnapaMerpa. OnTuMu3anus Kak IOUCK
HAMJTYYIIIEero pelieHus B 3a/laHHbIX ycaoBusx. LleneBas ¢pynkuus, orpannyenus. JlokanbHble U I7100aTbHbIH
MUHUMYMBI 11eJIeBOi pyHKuuU. Penenre 3aau onTUMU3aMY ¢ TIOMOIIBIO 3JIEKTPOHHBIX TAOIHII.

11 KJIACC
TeopeTnueckne 0oCHOBbI HH(POPMATUKH

Teoperuueckue MOAXOABI K OLIEHKE KOJMYECTBa MH(POpMaLUHU. 3aKOH AJIUTHUBHOCTH HH(OpMAIUH.
®opmyna Xapriu. Madopmanus u BepositHocTs. Dopmyina [llenHona.



Anroputmbl cxatusi gaHHbiX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW. Anroputmsl
CKaTUsl JAHHBIX C TOTEpSAMHU. YMEHBIICHUE TIIyOWHBI KOAUpOBaHMs IBeTa. OCHOBHBIC HJIEH AITOPHUTMOB
cxkarust JPEG, MP3.

CkopocTb nepefayyl JaHHBIX. 3aBUCMOCTh BPEMEHH Mepeiaui 0T HHPOPMAITMOHHOTO 00BhEMa TaHHBIX
U XapaKTEepUCTUK KaHajla CBsi3U. [IpUuuHBI BO3HHMKHOBEHHUS OIIMOOK Mpu THepefade AaHHbIX. Koppl,
NO3BOJIAIOIIME OOHAPY)KMBATh M HCIIPABIIATH OLUMOKHM, BO3HUKAIOIIME IpU Iepenaue JaHHbBIX. PaccrosHue
Xsmmunra. Koauposanue ¢ nosropenrem 6utoB. Koabl XommuHra.

Cucrembl. KoMmoHeHTBI cucTeMbl W WX B3aummopeiictBue. Cucremubiii 3ddexr. YmnpapieHue kax
nHdopMaImoHHBIN mporiecc. OOpaTHas CBS3b.

Mogenu u mozaenupoBanue. Llens mopenupoBanus. COOTBETCTBHE MOJETH MOJEIUPYEMOMY OOBEKTY
WJIM MPOLECCY, LIeJU MojenupoBaHus. @opManu3anus NpUKIAIHbIX 3a/1a4.

[IpencraBienue pe3yabTaToOB MOACTHPOBAHUS B BHJIC, YAOOHOM JJsi BOCHPHUSTHS YEIOBEKOM.
I'padraeckoe npeacTaBiacHUE TaHHBIX (CXEMBI, TAOIUITBI, TPAQUKH).

I'pader. OcHoBHble moHsATHS. Bunbl rpados. Ommcanue rpadoB ¢ MOMOIIBI0 MATPUIl CMEKHOCTH,
BECOBBIX MATPHI], CIIUCKOB CMEXHOCTH. PelieHne anropuTMUyecKux 3a/1ad, CBSI3aHHBIX ¢ aHAIU30M IpadoB
(mocTpoeHre ONTUMAIBHOTO IMYyTH MEXAY BepIIMHAMH Tpada, OnperesieHHe KOJUYeCTBa Pa3IMYHBbIX IMyTen
MEX/ly BEpLUIMHAMH OPUEHTUPOBAHHOTO AlIMKJINYECKOTO rpada).

HepeBbst. bunaprnoe ngepeBo. [epeBbst momcka. CrnocoObl o00xoma gepeBa. I[lpencraBienue
apuMeTUyecKuX BBIpaXKEHUI B BUAe nepeBa. J(MCKpeTHbIe UTPhl JABYX WIPOKOB C MOJHOW WH(pOpManuei.
[TocTpoenue nepesa nepebopa BapuaHTOB, ONIMCAHUE CTPATETUU UTPbI B TAOJIMUHOM Gopme. Boiurpeiiineie u
MIPOUTPBILLIHBIE MO3UIMU. BBIMTPHILIHBIE CTPATETUN.

CpenctBa UCKYyCCTBEHHOrO HMHTeUIeKTa. CepBHCHl MAIlMHHOTO INEPEBOJA U PaclO3HABAHUS YCTHOU
peun. Koruutusubie cepBuchl. Maentudukanuss u MOUCK HW300pa)KeHWi, pacrno3HaBaHHUE JIMII.
CamooOyuaromuecsi cucTeMbl. VICKYCCTBEHHBIM WHTEJJIEKT B KOMIIBIOTEPHBIX urpax. Mcmosb3oBaHue
METOJIOB MCKYCCTBEHHOTO HWHTEIJIeKTa B OOydaromux cucTemax. lcmonb3oBaHHE METOJOB HCKYCCTBEHHOIO
UHTEJUIeKTa B poboToTexHuke. MHTepHer  Bemieil. [lepcrieKTUBBI  pa3BUTHS ~ KOMITBIOTEPHBIX
MHTEJUIEKTYalIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHPOBaHHUE

dopmanuzanus MOHATHUS anroputMa. MammHa TelOpUHra Kak yHUBEpCaldbHash MOJIEJb BBIYHUCICHUN.
Tesuc Yépua—Twropunra.

OreHka CI0XHOCTH BhIYMCIIeHU. BpeMs paboTsl 1 00bEM UCTIONB3YEMO MaMATH, HX 3aBUCUMOCTh OT
pa3Mepa HCXOOHBIX JAaHHbIX. OIleHKa acUMNTOTHYECKOM CII0)KHOCTH  QJITOPUTMOB.  AJTOPUTMBI
MOJIMHOMUATIBHOU ci10xkHOCTH. [IepebopHbie anropuT™bl. [IpuMepsl pa3nudHbIX aarOPUTMOB PEUICHHS OTHON
3a/1a4M, KOTOPbIE UMEIOT PA3IUYHYIO CJI0KHOCTb.

[Torck MPOCTHIX YKCEN B 33JJaHHOM JIMAaIa30He C MOMOIIBI0 AITOPUTMA «PeIIeTo DpaTocheHar.

MHoropa3psaHble 1eble YUClia, 334a4u JITUHHONW apu(PMETHUKH.

CrnoBapu (accollMaTUBHBIE MAacCCUBBI, OToOpaxxeHus). Xom-tabiuubl. [loctpoenue andaBuTHO-
YaCTOTHOTO CJIOBAps AJIs 3aJJaHHOTO TEKCTa.

Creku. AHanu3 NpaBUIHLHOCTH CKOOOYHOTO BBIpaXKEHUA. BhIuncieHne apu)MeTHuecKOoro BIpaKeHHUs,
3alMCaHHOTO B TOCT(PUKCHOU (hopme.

Ouepenu. Mcnionb3zoBanue ouepean st BDEMEHHOTO XpPaHEHHUsI IaHHBIX.

AnroputMmbel Ha rTpadax. IlocTpoeHne MHUHHMaIbHOTO OCTOBHOTO JEpeBa B3BEIICHHOI'O CBSI3HOTO
HeopueHTHpoBaHHOro Tpada. KoinmdecTBO pazauyHBIX IyTeH Mexay BepUIMHAMH OPHUEHTHPOBAHHOIO
aluKIndeckoro rpaga. Anroputm [{edKkcTphl.

HepeBbs. Peanuzanus nepeBa ¢ MOMOUIbIO CCBUIOYHBIX CTPYKTYp. JlBomuHble (OMHapHBIE) IEpPEBBS.
[Toctpoenue nepeBa uisi 3aJaHHOTO apU(PMETHUECKOTO BbIpaKeHHs. PeKypcuBHBIE alropuTMbl 00xo01a
nepesa. Vcnonp3oBaHue cTeka M ouepeau g 00Xoaa aepeBa.

JluHamuueckoe MporpaMMHUPOBAHME KaK METOJl pPEUIeHMs] 3aJad C COXpPAaHEHHEM MPOMEXYTOUHBIX
pe3ysabTaToB. 3ajayd, pellaeMble C IOMOIIBI0 JMHAMUYECKOIO IPOrpaMMUPOBAHUSA: BBIYUCIICHUE
PEeKypCUBHBIX QYHKLUH, MOACUET KOJIMYECTBA BAPUAHTOB, 33J]a4l ONTUMHU3ALIHH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpammupoBaHuu. OO0beKTbl U Kiacchl. CBOMCTBa U
MeToabl 00BEKTOB. OOBEKTHO-OPMEHTUPOBAHHBIM aHaim3. Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-
OPUEHTUPOBAHHOTO 1oaxo/a. MHKkancynauus, Hacuea0BaHue, HOIMMOpP(U3M.

Cpensl ObIcTpO# pa3paboTku nmporpamm. [IpoekTupoBanne narepdeiica moiapzoBarens. Mcnonb3oBanue
TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JJIs IOCTPOEHUs UHTepderica.

00630p A3b1KOB TiporpammupoBanus. [loHsTHe 0 mapagurMax NporpaMMHUpPOBAHUS.



HNHpopManMOHHbIE TEXHOJIOTHH

Oransl KOMIBIOTEPHO-MATEMaTHYECKOTO MOCITUPOBAHUSA: TOCTAHOBKA 3aJlaud, pa3padoTKa MOJEIH,
TECTUPOBAaHUE MOJEIIN, KOMIIBIOTEPHBIM SKCIIEPUMEHT, aHAJIN3 PE3YJIBTaTOB MOICINPOBAHN.

Juckperusanus npu MaTeMaTUYECKOM MOJEIMPOBAHUHU HENPEPBIBHBIX IIPOLECCOB. MoaenrupoBaHue
JIBUKEeHUs. MojenupoBaHiue OHOJIOTMYECKMX CUCTeM. MaTremaTuyeckue MOJelM B HKOHOMHUKE.
BoruncnuTenbHbIE SKCIIEPUMEHTHI C MOEIISIMU.

OO0paboTka pe3yibTaTOB »JKCHEpUMEHTa. MeTtox HauMeHbIIMX KBaaparoB. OIllEHKa YHCIOBBIX
napaMeTpoB MOJEIHPYEMBIX OOBEKTOB M IPOLECCOB. BoccTaHOBIEHHE 3aBUCHMOCTEH IO pe3yJbTaTaM
JKCIIEPUMEHTA.

BepostHocTHeie Moaenu. Mertoasl Monrte-Kapio. HMmutannonHoe wozenuposanue. CHcTeMBI
MaccoBOr0 00CITy>KUBaHUSL.

Tabnuunble (pensUOHHBIC) 0a3bl JaHHBIX. Ta0nuia — MpeaCTaBICHUE CBEACHUNH OO0 OMHOTUITHBIX
oonekTax. Ilome, 3ammceh. Kirou Tabmmiel. Pabora ¢ roroBoil 0a30¥ maHHBIX. 3amojgHEeHHE 0a3bl JaHHBIX.
Iouck, coptupoBka u (GUIBTpALUs JaHHBIX. 3ampockl Ha BBIOOPKY MAHHBIX. 3allpoChl C MapaMeTpPaMu.
Brrancnsemsie o B 3ampocax.

MHoroTtabianynble 6a3bl AaHHBIX. TUIbl cBsizedl Mexay TaOnmuuamu. Buemnuilt kmtou. LlemocTHOCTB
0a3bl TaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX.

WNurtepner-npunoxenus. [IoHATHE O CEpBEPHON U KIMEHTCKON 4acTsaX calTa. TeXHOIOrus «KIUEHT —
cepBep», e€ nmocrtomHcTBa M HemocTaTku. OcHoBbI si3bika HTML wm kackagneix Tabmun ctuei (CSS).
Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CTpaHHIIE.

Pa3merenue Be6-caiiToB. Yciayra XocTHHIa. 3arpy3ka ¢ailyioB Ha CaiT.

BBog n300paskeHuil ¢ UCTIOIb30BaHUEM PA3IUYHBIX IHU(PPOBBIX YCTPOICcTB (1IM(POBHIX (hoToANIapaToB
U MUKpOCKOIIOB, BHJEOKamep, CKaHEpOB M JApPYyrux ycTpoicts). ['padumueckuit pemaxtop. Pazpemienue.
KanpupoBanue. HMcnpaBnenne mnepcnektuBbl. ['ucrorpamma. Koppekuuss ypoBHEW, KOppPEKIMs IIBETA.
ObeciBeunBaHue LBETHBIX N300paskeHui. PeTymb. Pabota ¢ obnactamu. GuibTpsbl.

MHorocnoitable n3o0pakenusi. TexcroBele ciou. Macka cinosi. Kananel. CoxpaHeHHEe BBIJIEICHHON
obnactu. [ToaroToBka mirocTpanuii A1 BeO-caiToB. AHUMHPOBAaHHBIE H300paXKEHUS.

BexTopnas rpaduxka. [Ipumutusel. U3MeHeHne nopsiaka 3JeMeHTOB. BblpaBHUBaHKE, paclpeleeHUE.
I'pynnuposka. Kpussle. dDopmarbl BEKTOPHBIX PHUCYHKOB. lcrnonbp3oBanue KOHTYypoB. Bekrtopuszanus
pacTpOBBIX N300pAKEHU.

[TpyHLIMIIBI TOCTPOCHUS M PEAAKTUPOBAaHUS TPEXMEpHBIX Mozened. CerouHble Moaenu. Martepuaisl.
MonenpoBanue HMCTOYHUKOB ocBeuieHus. Kamepsl. AnmutuBHble TexHojoruu (3D-nmpunrtepsl). Ilonstue o
BUPTYaJIbHOM PEaIbHOCTH U TOTIOJHEHHOHN PealbHOCTH.



IJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUA I[TPOI'PAMMBI I10 NHOOPMATUKE
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH M CIHOCOOHOCTH OOYYAIOIIMXCS PYyKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEW TIMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAINH, MO3UTUBHBIX
BHYTPEHHUX yOEXJECHMUH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM LIEHHOCTAM POCCHUICKOrO  OOIIecTBa,
paciIMpeHue *KU3HEHHOTO OIbITa M OIBbITa AESITEIbHOCTU B IPOLIECCE pealMu3alMd CPeICTBaMU Y4eOHOro
IpeaMeTa OCHOBHBIX HaIlpaBJICHUN BOCIIUTATEIbHOMN JAEATEIbHOCTH.

B pesynbrate u3yueHHss MHPOPMATUKM Ha YPOBHE CpeIHEro oOmero obpa3oBaHus y oOydaromierocs
OynyT chOpMUPOBAHBI CIEAYIOIIUE TNYHOCTHBIE PE3YIIbTATHI:

1) rpamIaHCKOr0 BOCIUTAHUA:

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBaKEHHME 3aKOHAa M IPaBOINOPSIKa,
cO0JII0/ICHHE OCHOBOIIOJIATAOIMX HOPM HH(POPMAITMOHHOTO IIpaBa M HH(POPMAIIMOHHOH 6€301acHOCTH;

TOTOBHOCTh MPOTHUBOCTOSITH WJCOJOTHUH SKCTPEMHU3Ma, HallMOHANU3Ma, KCEHO()OOHH, AMCKPUMHUHAIUU
10 COLIMAJIbHBIM, PETMTHMO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HACIeIHio, MOCTHXEeHHs M Poccum B Hayke, MCKYCCTBeE,
TEXHOJIOTHSIX, IOHUMaHUE 3Ha4€HUs1 MH(POPMATUKN KaK HayKU B )KM3HU COBPEMEHHOI'O OOIIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO M IPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUEHTHPYSICh HA MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM 4HcJie B ceTU VIHTepHET;

4) 3cTeTHYeCKOr0 BOCIMTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIIOUYAsl 3CTETUKY HAYYHOI'O U TEXHUYECKOI'O TBOPUYECTBA,

CIIOCOOHOCTh  BOCIIPHUHHMMATH pAa3lWYHbIE BHUABI HCKYCCTBAa, B TOM YHCJIE€ OCHOBAaHHOTO Ha
UCTIOJIb30BaHUH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) puznveckoro BOCHUTAHUSA:

c(OpPMHPOBAHHOCTH 370POBOTO U O€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3]I0pOBbIO, B TOM 4YHCle 3a CY€T COONMIOJeHUs TpeOOBaHMM Oe30MmacHOM SKCIUTyaTallud CpesCcTB
UH(POPMAIMOHHBIX H KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

6) TpyA0BOro BOCIIUTAHUSA:

FOTOBHOCTh K AaKTUBHOM JESATENIBHOCTH TEXHOJOTMYECKOW U  COLMAIBbHOM HAalpaBiIeHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBITIONHATH TAKYIO I€ATEIbHOCTH;

uHTepec K cdepam  mnpodeccHnoHaNIbHOM  NeATENbHOCTH, CBS3aHHBIM C  HMH()OPMATUKOM,
OpOrpaMMUPOBAHMEM U HH()OPMAIIMOHHBIMU TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha JOCTH)KEHUSIX HayKH
MHGOPMAaTUKH M HAYyYHO-TEXHUYECKOTO Iporpecca, YMEHUE COBEpIIaTh OCO3HaHHBIA BBIOOp Oyyiei
npodeccuu U peaar30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA IPOTSHIKCHUN BCEH KU3HM,

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHMS

OCO3HaHHE TJI00AJIBHOTO XapakTepa 3KOJOTMYECKHX MpoOjeM M MyTel MX pelleHHs, B TOM YHUCIE C
y4€TOM BO3MOXKHOCTEN MH(POPMALTMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHs HAYKH,
JOCTHKEHHSIM HayYHO-TEXHHUYECKOI'0 Mporpecca M OOIIECTBEHHOW MPAaKTHKH, 32 CUYET MOHHUMAHUS POJIU
UH(QOPMALIMOHHBIX PECYpcOB, MH(MOPMAIIMOHHBIX MPOLECCOB W HH(OPMAIMOHHBIX TEXHOJOTUH B YCIOBHUSAX
1 poBoi TpaHCHOpPMAITUU MHOTHX C(ep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHHWE LEHHOCTH HAyYyHOW JEATENbHOCTH, TOTOBHOCTb OCYIIECTBIATh NPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

B mnpouecce mocTueHHMs JIMYHOCTHBIX pPE3YyJbTATOB OCBOCHMS MPOTpaMMbl 1O HHPOPMATUKE Y
00y4aroluxcsi COBEPLIEHCTBYETCS YMOLIMOHANIbHBIN UHTEIIEKT, MPEeoaralonuil chopMUpOBaHHOCTD:

CaMOpETyJIMPOBaHMsl, BKIIOUYAIOUIETO CaMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh 33 CBOE
MOBEJIEHUE, CIIOCOOHOCTh a/alTUPOBATHCA K 3MOIMOHAIBHBIM H3MEHEHHUSIM U NPOSBISATH T'MOKOCTH, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHMBAlLlMM, BKIIOYAIONIEH CTpEMJIEHHME K JOCTIDKEHHIO LEIW M YCIeXy, ONTHUMH3M,
MHHUILIMATUBHOCTD, YMEHHUE EHCTBOBATh, UCXO/ISl M3 CBOMX BO3MOXHOCTEH;

SMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE JIPYTHX, YYUTHIBATH €rO0
IpY OCYIIECTBICHUH KOMMYHHKAIIUH, CTIOCOOHOCTb K COYYBCTBUIO M COTIEPEKUBAHMIO;

COLMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CHOCOOHOCTH BBICTPAMBAaTh OTHOIICHUS C JAPYTHMHU JIFOJBMH,
3a00TUTHCS, TPOSIBIIATH HHTEPEC U Pa3peIaTh KOH(DIUKTHI.

METAINPEIMETHBIE PE3YJIBTATbBI

B pesynbrate usydenus mHGOpPMATHKM HA YpOBHE cpenHero obmiero oOpa3oBaHHs y 00ydarolierocs
OyayT chopMupoBaHBI METAIPEAMETHBIC PE3YJIbTAThl, OTPAKEHHBIC B YHUBEPCAIBHBIX YU€OHBIX ACHCTBUSX, a
UMEHHO — TIO3HABaTeNbHbIE YHHUBEpCAlbHbIE ydeOHbIe NEHCTBUS, KOMMYHUKAaTUBHBIE YHHBEpCAIbHbBIE
yueOHbIe JIeMCTBUS, peryIATUBHBIE YHHUBEpCAIbHbIE Y4eOHbIE IEHCTBHSI, COBMECTHAS JESTEIbHOCTb.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

1) 6a3oBble JIOTHYeCKHE TeHCTBUSA:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK WJIM OCHOBAaHUS JUIsl CPAaBHCHHS, KIACCH(PUKAIUN U
000011IeHHS;

OTIPEICIIATH 1eNIN ACSITeILHOCTH, 33aBaTh MTAPAMETPhl U KPUTSPUN UX JOCTHIKCHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pACCMATPHUBACMBIX SBJICHUSX;

pa3zpabarbiBaTh IUIAaH pEHMICHUS TPOOJEMBI ¢ YYETOM aHajaM3a HWMEIONIMXCS MATEPHATBHBIX H
HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B ICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YJITATOB IEJISIM, OLICHUBATH PUCKH
MOCJICJICTBHH JIEATEITLHOCTH;

KOOPAMHHUPOBATh W BBINOJHATH Pa0OTy B YCIOBUSX PEalbHOTO, BUPTYAIbHOTO M KOMOHMHHPOBAHHOTO
B3aUMOICHCTBHSI;

pa3BUBaTh KPEaTHUBHOE MBIILICHNE TTPH PEIICHNN KU3HCHHBIX MPOOJIEM.

2) 6a3oBble HcCaeN0BaTeIbCKIE AeHCTBUS:

BJIa/IETh HAaBBIKAMH y4eOHO-UCCIIEIOBATEILCKON U TMPOEKTHOW AESITETbHOCTH, HABBIKAMU pPa3pelICHHUS
po0JieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJOB PEIICHUS MPAKTUICCKUX
3a/1a4, IPUMEHEHHUIO Pa3IUYHBIX METOJIOB MTO3HAHUS,

OCYIICCTBIISATh PA3IUYHBIC BHJBI JCATCILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHWS, €r0 HHTEPIpPETAIUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUAX, B TOM YHCIIEe IPU CO3TaHUU YUEOHBIX U
COIMATILHBIX MPOCKTOB;

dbopMuUpOBaTH HAYYHBIN THUI MBIIICHUS, BIAJETh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATHUSIMH U
METOJIaMHU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTENbHON NEATEIBHOCTH U >KU3HEHHBIX
CUTYaIUsX,

BBISIBJISITH NIPUUMHHO-CJIEICTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3ajady, BBIABUTATh THUIOTE3y €&
pElICHUs, HAaXOUTh aPTyMEHTHI JIJIS JIOKa3aTeIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh TapaMeTPbl U KPUTESPHUH
pelleHus;

AHAIM3WPOBATh IONYYCHHBIE B XOJC PEIICHUS 3aJa4d pPe3yJbTaThl, KPUTUYCCKU OIICHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

JTaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OIICHUBATh MPUOOPESTEHHBIH OIIBIT;

OCYIIECTBIISATh  LIEJICHANPABICHHBI TMOWCK TEpPeHoca CpPeACTB W CIIOCOOOB  JACWCTBUA B
poeCCHOHATIEHYIO CpEy;

YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO M MIPAKTUIECKYIO0 00JIACTH KU3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JaCTeH;

BBIIBUTATh HOBBIE WICH, MpeiaraTh OpPUTHHAIBHBIE MOIXOJbl M PEIICHHUs, CTaBUTh MPOOJIEMBI U
3aJ1a4M, JOITyCKAIONIUE aTbTCPHATUBHBIC PEIICHUS.

3) paGora ¢ nnopmanueii:

BJIQJICTh HABBIKAMH TIOJIY4YCHHS WH(OpPMAUHW W3 HWCTOYHUKOB paA3HBIX THIIOB, CaMOCTOSTEIIBHO
OCYIIECTBIISATh TIOUCK, aHAIN3, CHCTEMATH3AIMIO M HHTEPIPETAINI0 HHPOPMAIUH PAa3THYHbBIX BUIOB U (hOpM
IIPEJICTABIICHHUS,



CO3/1aBaTh TEKCTHI B pa3IMUHBIX (popMaTax ¢ yu€ToM Ha3HauYCHHUS MHPOPMALIUU U LIEJIEBOH ay TUTOPHH,
BBIOMpAsi ONTUMAIIbHYIO ()OpMY IPEICTABICHUS U BU3YaIU3allUY;

OLICHUBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh WH(OpMAIUHU, €€ COOTBETCTBHE MPABOBHIM U MOPATHHO-
TUYECKUM HOPMaM;

HCIIOJIB30BaTh CpECACTBA I/IH(bOpMaI_[I/IOHHI)IX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pPEICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJa4d C CO6JIIOI[€HI/I€M Tpe6OBaHI/II71 SpTrOHOMMKH,
TEXHUKH OC30MACHOCTH, T'MTHEHBI, pPECypCOCOCpPeIKCHUS, TPABOBBIX M OTHYCCKUX HOPM, HOPM
WH(POPMAITMOHHON 0€3011aCHOCTH;

BJIaJICTh HABBIKAMH pACIIO3HABAHUSI W 3allUThl HMHPOpMAIMU, WHPOPMAIMOHHOW OE30MacHOCTH
JTMYHOCTH.

KomMMyHukaTuBHbBIE YHUBEPCAJbHbIE YUeOHbIe 1eiCTBHS

1) oO1mienune:

OCYHICCTBJIATH KOMMYHHKAIIUHA BO BCEX C(bean JKU3HU,

pacmo3HaBaTh HeBepOaldbHBIE CpEICTBa OOIIEHWs, TOHMMAaTh 3HAYCHHE COIMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYyallui U CMATYaTh KOH(IUKTHL;

BJIaACTh PA3JIMYHBIMU CHOCOGaMI/I 06H_[€HI/I$I )41 B33.HMOI[CI>1CTBH$I, APTYMCHTUPOBAHHO BECTU JAUAJIOT,
YMETh CMATYATh KOH(PIUKTHBIC CUTYAIIUH;

pa313épHyT0 H JIOTUYHO U3J1araTb CBOIO TOUKY 3pCHHA C UCIIOJIb30BAHUECM A3BIKOBBIX CPCIACTB.

2) coBMecTHasl 1eATeJIbHOCTD:

MOHUMATH U HCIIOJI30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHINBUAYAIbHONW PaOOTHI;

BBIOMPATh TEMATUKY M METObI COBMECTHBIX JIEUCTBHI ¢ YYETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0T0 YJIeHa KOJUICKTHBA;

MPUHUMATh T COBMECTHOM JICSITCIIBHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH JEHCTBUS IO HMX
JOCTIDKEHHUIO: COCTaBJIATh IUIAH ACWCTBUH, pacHpeAesaTh poyid ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OICHUBATh KA4YCCTBO CBOCTO BKJIaAa W KaXAOTO Y4YaCTHHKA KOMAH/bI B O6HIPII>1 pe3yiibTar 10
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaratb HOBBIC IIPOCKTHI, OLUCHUBATHL HWACU C MO3UIIMU HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTHqCCKOfI
3HAYUMOCTH;

OCYHCCTBIATE TIO3UTUBHOC CTPATCTHYCCKOC TIOBCACHUC B PA3JIMYHBIX CHUTyalludX, IIPOSABIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

PerJIHTPIBHI)Ie YHUBEPCAJIbHBIC y‘leﬁl—[ble JecTBUA

1) camoopranuszanus:

CaMOCTOSITENIbHO OCYILIECTBJIATh IO3HABATENIbHYIO JEATEIbHOCTh, BBIABIATH HPOOJEMBI, CTaBUTh U
(bopMynHMpoBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHOMN IEATEIILHOCTH U KU3HEHHBIX CUTYaLUX;

CaMOCTOSITENIbHO COCTABJIATD IUJIaH PEIIEHUS IPOOIEeMBI ¢ YUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEAIIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacuIMpATh paMKH y4eOHOI 0 MpeiMeTa Ha OCHOBE JIMYHBIX PEANOYTEHHIA;

JIeJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW J3PYAMLMU B Pa3HbIX O0JIACTAX 3HAHUM,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHbIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JACSATECIBHOCTb, OLICHMBATH COOTBETCTBUE
Pe3yIabTaTOB LIEJISIM;

BJIAJICTh HAaBbIKAMU TI03HABATENbHOW pe(IeKCMM KaK OCO3HAHUS COBEpPILIAEMBbIX JEHCTBHHA U
MBICITUTENIbHBIX MPOIIECCOB, UX PE3yJbTaTOB U OCHOBAaHUI, MCIOJB30BaTh MPUEMBI pediiekcuu A OLUEHKU
CHUTYyallU{, BBIOOPA BEPHOTO pEILICHMUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPHUHUMATh PEIIEHNUS 10 UX CHHKEHHUIO;

[IPUHUMATh MOTHUBBI U ApIYMEHTHI APYTUX [IPU aHAJIU3E PE3YJITATOB AEATEIbHOCTH.

3) npuHATHA ce0st U APYIHUX:



NpUHUMATh ce0sl, TOHMMask CBOU HEIOCTATKU M JOCTOUHCTBA;

IIPUHUMATh MOTUBBI ¥ ApIYMEHTHI APYTUX [IPU aHAJIU3E PE3YyJIbTaTOB JACATEIbHOCTH;
NPU3HABaTh CBOE NPABO M MPABO APYI'HX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C MO3HIIUHU JIPYTOTO YeIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

B nporecce n3yuenus kypca nHGpOpMaTHKN yriayOonéHHOro ypoBHs 6 10 knacce oOydarommmucs OyayT
JOCTUTHYTHI CIIEIYIOIIIE TPEIMETHBIE PE3YIIbTaThI:

BJIaZICHUE MIPEACTABICHUAME O POJIM HH(OPMALIUH U CBSA3aHHBIX C HEH MPOILIECCOB B IIPUPOJIE, TEXHHUKE
U oOmecTBe, MOHATHAMU «HHGOpMAIHs», «UHPOPMALMOHHBIA TPOIECCY, «CUCTEMa», «KOMIIOHEHTHI
CHCTEMBI», «CHUCTEMHBIH 3P HeKT», «MHPOPMAIIOHHAS CHCTEMAY, «CHCTEMA YIPaBICHHU»;

BJIaJICHNE METOJaMU TOWMCKa HWHPOpManuu B ceTd VIHTepHET, yMEHHME KPHUTHYECKHU OIICHUBAThH
uH(popManuio, moay4eHHyo u3 cetu MHTepHeT;

YMEHHE XapaKTepu30oBaTh OOJbIINE JAaHHBIC, MPHUBOAMTH NPUMEPHl MCTOYHHKOB HUX TIIOJYYEHUS MU
HANpaBJICHUS HUCIIONB30BAaHUs, YMEHHE KiIacCH(UIMPOBATH OCHOBHBIC 3aJauyd aHalIW3a JaHHBIX
(mporHo3upoBaHue, KIacCUPHUKAIN, KIacTepU3alus, aHAIN3 OTKIIOHEHUH ), TOHMMATh TOCJIE0BATEIEHOCTh
pelieHus 3a7ad aHalW3a JaHHBIX: COOp TMEpPBUYHBIX JaHHBIX, OYMCTKA M OIIEHKAa KadyecTBa IaHHBIX, BBIOOp
W/WIIM IOCTPOEHHE MOEIH, TPeoOpa3oBaHKe TaHHBIX, BU3yaIH3alisl JAHHBIX, HHTEPIPETALUs PE3yJIbTaTOB,;

NOHMMaHHE OCHOBHBIX IPUHIIUIIOB YCTPOHCTBA M (DYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIIHOHAPHBIX U
MOOMJIBHBIX KOMITBIOTEPOB, TEHACHIIMH Pa3BUTHSI KOMIBIOTEPHBIX TEXHOJIOTHUH;

BJIaJICHHE HABBIKAMH PAa0OOTHI C ONEPAMOHHBIMH CHCTEMAaMH, OCHOBHBIMH BHJAMH IPOTPAMMHOTO
oOecrieueHns A7l pelIeHus yueOHBIX 3a71a4 10 BEIOPAaHHOM CHeUaIi3alny;

HAJIMYME TPEJICTABICHNH O KOMITBIOTEPHBIX CETSX M UX POJM B COBPEMEHHOM MHpeE, O 0a30BBIX
NPUHIMIAX OPraHU3alyy U GYHKIIMOHUPOBAHHS KOMITBIOTEPHBIX ceTel, 00 00IIMX MPUHIIUIAX Pa3pabOTKu U
(YHKIMOHUPOBAHUS HHTEPHET-ITPUIIOKCHUH;

NOHMMaHHe yrpo3 HMH(OPMALMOHHON O€30MacHOCTH, HCIOJb30BAaHHE METOIOB M CPEACTB
IPOTUBOJCUCTBHA ITUM yIpo3aM, COOJIOfeHHEe Mep OE30IacHOCTH, MPEAOTBPALIAIONINX HE3aKOHHOE
pacnpocTpaHeHue MePCOHATBHBIX IaHHBIX, COONIIOCHUE TPeOOBaHNI TEXHUKH O€30IaCHOCTH U TUTHEHBI IPU
paboTe ¢ KOMIBIOTEpAaMH U APYTUMH KOMIIOHEHTaMH IU(POBOTO OKPYKEHUS, TOHUMaHHUE MTPABOBBIX OCHOB
UCIIOJIb30BaHUs KOMIIBIOTEPHBIX ITpOrpamm, 6a3 JaHHbIX U paboThl B ceTH VIHTepHeT;

NOHMMAaHHE OCHOBHBIX TPHHIMIOB JUCKPETH3AIlMA pPa3IHUYHBIX BHJIOB HWH(POpPMAIUN, yMEHHUE
ornpenenarts HH(POPMAIMOHHBIM O0BEM TEKCTOBBIX, TpaHUUECKMX M 3BYKOBBIX JaHHBIX INPHU 3aJaHHBIX
napameTrpax JAWCKPETHU3allid, YMEHHE OINPEACSATh CPEIHIOI0 CKOPOCTh Mepefaddl JaHHBIX, OICHUBATh
U3MEHEHHE BpPEMEHHW Nepenadyd Mpu HM3MEHEHWH HWH()OPMAIMOHHOTO O00BEMa NaHHBIX M XapaKTEPUCTUK
KaHaJIa CBSI3H;

YMEHHE HCHOJIb30BaTh IPH PELICHWH 3aJad CBOMCTBA MO3MIMOHHOW 3allUCH YHCEJN, ajJrOpUTMa
MOCTPOCHHUS 3aIMCH YHUCIIa B TIO3MIIMOHHOW CHCTEME CYHCIICHHUS C 3a/JlaHHBIM OCHOBAaHHEM M TOCTPOCHHUS
Yuciaa MO CTPOKE, CoJeprKalllel 3aluch 3TOr0 YHUCIA B MO3MLMOHHOW CHCTEME CUMCIIEHHUS C 3a/JaHHBIM
OCHOBAHHEM, YMECHHUE BBHITIOJIHATH apU()METHUECKUE OTIEPAIIMY B TIO3UITUOHHBIX CUCTEMAaX CUHCIICHHUS;

yYMEHHE BBITIONHATh MPE0Opa3oBaHMs JIOTHYECKUX BBIPAKECHUH, MCHONB3YS 3aKOHBI alreOpbl JIOTHKH,
YMEHHE CTPOHTDH JIOTUYECKOE BHIPA)KEHHE B JU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMANBHBIX (popMax 1o
3aJaHHOM Ta0nMIe WCTUHHOCTH, MCCIEI0BaTh 00JacTh HWCTMHHOCTU BBICKAa3bIBaHUS, COJAEPIKAIIEro
NIepEMEHHBIE, PelaTh HECTIOXKHBIC JIOTHUECKUE YPABHEHUS U CHCTEMBI YPaBHEHUH;

NoHMMaHuEe 0a30BBIX AITOPUTMOB OOPAOOTKM UYMCIOBOM M TEKCTOBOW MH(pOpMAIMU (3aluCh YHCET B
HO3UIIMOHHOW CHCTEME CYUHCIICHHS, HaXOXJIEHHE BCEX NPOCTHIX YHCEN B 3aJaHHOM JHama3oHe, oOpaboTka
MHOTOPA3PSAIHBIX LEJIBIX YUCEN, aHAIN3 CUMBOJIBHBIX CTPOK U APYTHUX), AITOPUTMOB MIOMCKA U COPTUPOBKH,
YMEHHE OTNPENCISITh CIOKHOCTh M3YYaeMBIX B Kypce 0a30BBIX aJrOPUTMOB (CyMMHPOBAHHE 3JIEMEHTOB
MaccHBa, COPTHUPOBKAa MacCUBa, MNEpeOOpHbIE aITrOPUTMBbI, IBOWYHBIM MOWUCK) M NPUBOAUTH IMPHUMEPHI
HECKOJIBKUX AJITOPUTMOB Pa3HON CIIOKHOCTH JUISL PEIICHHS OJTHOW 3a/1a4H;

BJIAJICHUE YHUBEPCAIbHBIM S3bIKOM IPOrpaMMHpOBaHUs BbIcOKOro ypoBHs (Python, Java, C++, C#),
NPEICTaBICHUSAMU O 0a30BBIX THIIAX JAaHHBIX M CTPYKTypax IaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHEIC
YIpaBIAONMEe KOHCTPYKLUH, YMEHHE OCYLIECTBIATh AHAIN3 MPEAJI0KEHHOW NPOTrpaMMBL: OIpPEesaTh
pe3yabTaThl PabOTHI MPOTPAMMBI TIPH 3aJaHHBIX HCXOJHBIX JaHHBIX, OMPEIEINsATh, MPU KaKUX HCXOIHBIX
JTAHHBIX BO3MOXKHO TOJYYEHHE YKa3aHHBIX PE3yJIbTaTOB, BBISBIATH JIaHHBIE, KOTOPbIE MOTYT NPHBECTH K
omuOKe B paboTe MporpamMmbl, GOpMYyIMPOBATH MPEIIOKEHUS 110 YITYYIICHHIO TPOTPAMMHOTO KOJIa;



YMEHHME CO3/4aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHI M JEMOHCTPALIMOHHBIE MaTEpUallbl C
UCIIOJIb30BaHUEM BO3MOYKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJCTB U OOJIAYHBIX CEPBUCOB;

YMEHHUE HCIOJb30BATh 3JIEKTPOHHBIE TAaOJMUIB! JUIsl aHaIW3a, NPEACTAaBICHUs U OOpabOTKM JaHHBIX
(BKJItOYAsi BBIYUCIICHHE CYMMBI, CPEIHEro apu(pMEeTHYecKOro, HauOOJBIIEr0 M HAUMEHBILIEro 3HAYCHHUH,
pelieHre ypaBHEHHWI, BbIOOp ONTHMAJIbHOIO pElIEHUs, MoAOOp JIMHUM TpEeHAa, pelleHHe 3ajaad
IPOrHO3UPOBAHMUS).

B nponecce usydenuns Kkypca HH(GOpMATUKH yriIyOaEéHHOTo ypoBHS 6 11 knacce oOyuaromumMucs OyyT
JOCTUTHYTBI CJIEYIOIINE ITPEIMETHBIE PE3YIIbTAThI:

YMEHHUE CTPOMTHh HEpaBHOMEpHBIE KOJIbl, JOMYCKAIOIIHME OJHO3HAYHOE JIEKOAMPOBAHHE COOOIIEHUI
(mpeduKCHBIE KO/BI), UCTIOJIB30BaTh MPOCTEHIIINE KO/IbI, KOTOPHIE MO3BOJISIOT OOHAPYKUBATH U UCIIPABIIATh
OLIMOKM IpHU epeade JaHHbIX, CTPOUTh KO, 00eCIeUrBarOIMil HAMMEHbBIIYIO BO3MOKHYIO CPEHIO JUTMHY
COOOIICHHUS TIPU U3BECTHOM YacTOTE CUMBOJIOB, MOSICHATH IPUHIIMITEI PA0OTHI TPOCTHIX AITOPHUTMOB CKATHS
JTAHHBIX;

YMEHHE pelaTh alrOPUTMUYECKHE 33Ja4yH, CBS3aHHBIC C aHaIM30M TpadoB (3amaud MOCTPOCHUS
ONTUMAJILHOIO IyTH MEXAy BepIIMHAMU rpada, ONpeieNeHUuss KOJIMYECTBAa pa3IMYHbIX IyTeH Mexay
BEPIIMHAMU OPUEHTHPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIIONb30BaTh JEPEBbsl NMPU aHAIM3E U
IIOCTPOEHUU KOJOB M Il INPEJICTaBICHUs apU(PMETHUECKUX BBIPAKEHWH, NMPH PELIeHWH 3a/ad IOUCKa U
COPTHPOBKH, YMEHHE CTPOUTH JEPEBO HUIPHI M0 33JaHHOMY aJrOpUTMY, pa3padarhiBaTh M OOOCHOBBIBATH
BBIUIPBIIIHYIO CTPATETUIO UTPBI;

yMeHHE pa3pabaThiBaTh W pEaIM30BbIBaTh B BHJAE HporpamMMm 0a30Bble aJITOPUTMBI, YMEHHE
UCIIOJIb30BaTh B IPOrpaMMax JIaHHbIC Pa3IMYHBIX THUIIOB C YUETOM OrpaHUYEHHUM Ha Mana30H UX BO3MOXKHBIX
3HAYEHUH, IPUMEHSTH NIPU PELIEHUHN 33]1a4 CTPYKTYPbI JaHHBIX (CIIMCKH, CJI0BAPH, CTEKH, OUEPEU, IEPEBBS),
UCIIOJIb30BaTh 0a30BbIE ONEpalMM CO CTPYKTYpPaMHU J@HHbIX, NPUMEHATh CTAaHAAPTHbIE U COOCTBEHHbIE
HOJIPOTPaMMBI JiIsi 00paOOTKM YMCIIOBBIX JAHHBIX W CHMBOJIBHBIX CTPOK, MCIIOJNB30BaTh IMpH pa3paboTke
nporpaMM OMOIMOTEKH NOANPOrpaMM, 3HaTh (PYHKIIMOHAIBHBIE BO3MOKHOCTH MHCTPYMEHTAJIBHBIX CPE/ICTB
cpelpl pa3pabOTKM, YMEHHE HCHOJIb30BaThb CPEACTBA OTJAIAKUM IpPOrpaMM B Cpelae MNpOorpaMMHUpPOBaHUS,
YMEHHUE IOKYMEHTHPOBATh MPOTPaMMBbI;

YMEHHUE CO3/1aBaTh BEO-CTPAHHUIIbI,

BJIaJICHHE OCHOBHBIMM CBEJICHUAMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEJCTBAX CO3AaHUS U pabOThI ¢
HUMH, YMEHHE HCIIOJIb30BaTh TaOIM4HbIE (pesiIMOHHBIC) 0a3bl AAHHBIX (COCTABIIATH 3alpochl B 0a3ax
JTAHHBIX, BBIIOJIHATH COPTUPOBKY M ITOMCK 3anuceil B 6a3e JaHHbIX, HAIOJHATh pa3padoTaHHyI0 0a3y TaHHbIX)
U CIIPABOYHBIE CUCTEMBI;

YMEHHUE HCHOJIb30BATh KOMIIBIOTEPHO-MAaTEMaTHUECKUE MOJENU Ul aHajau3a OOBEKTOB M IPOLECCOB:
dopMynupoBaTh Lelb MOJEIUPOBAHUSA, BBIIOJIHATH AaHAJIU3 PE3YyJbTAaTOB, IIOJYYEHHBIX B XOJE
MOJIEIUPOBAHMsI, OLIEHUBATh COOTBETCTBUE MOJIEIH MOJCIIUPYEMOMY OOBEKTY HIIU MPOLIECCy, PEICTABIATh
pe3yNbTaThl MOICTUPOBAHUS B HAIJISITHOM BUJIE;

YMEHHE OpPraHM30BBIBATH JIMYHOE MH()OPMAIMOHHOE MPOCTPAHCTBO C HCIIOJIB30BAHHEM PA3IHMUHBIX
CpeACTB MU(PPOBBIX TEXHOJIOTHI, MOHUMaHHE BO3MOXHOCTEH IIU(PPOBBIX CEPBUCOB rOCYIaPCTBEHHBIX YCIYT,
UPPOBBIX 00pPAa30BaTENBHBIX CEPBHUCOB,;

MOHUMAaHHE€ OCHOBHBIX MPUHIUIIOB paObOThI, BO3MOKHOCTEH U OTPAHUYECHUS IPUMEHEHHS TEXHOJIOT U
UCKYCCTBEHHOTO WHTEJUIEKTAa B PA3JIMYHBIX 00JAcTAX, HAJMUWe IPEJICTABICHUNH O Kpyre pellaemblX 3amay
MaITMHHOTO OOy4eHHMs (pacro3HaBaHus, KJIacCU(UKAIIMN U MPOTHO3UPOBAHUS ) HAJTUYHE MPECTABICHUN 00
UCIIOJIb30BaHUH WH(OPMALIMOHHBIX TEXHOJIOTUI B pa3IMYHBIX MPO(PECCUOHATIBHBIX Chepax.



TEMATHUYECKOE IINTAHUPOBAHUME
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3.2 BcrnoMorarenbHbIe alropuTMbl 8
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34 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX JaHHBIX 5
3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 1
Uroro no pazaeny 44
Paznen 4. UnpopManmoHHbIe TEXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX TOKYMEHTOB
4.2 AHanu3 1aHHbIX
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OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 3




11 KITACC

KoaunuecTBO 4acoB

Ne ni/m HanmMeHnoBaHue pa3/iesioB U TeM NPOTrPaMMBbI Kountpoasnsbie Il
Bceero
padoThbI pa

Pasnea 1. Teopernueckue 0CHOBbI HHPOPMATHKH

1.1 Nudopmanus u naGopmMamoHHbIC TPOIIECCH 10 1
1.2 MonenupoBaHue 8
Hroro no pazneny 18

Paznea 2. Anroput™Mbl M1 NIpOorpaMMHpoOBaHHue

2.1 DNeMEeHThI TEOPUH AITOPUTMOB 6

2.2 AJITOPUTMBI U CTPYKTYPBI JaHHBIX 28

23 OcHOBBI 00BEKTHO-OPUEHTHUPOBAHHOTO MTPOTPAMMHUPOBAHUS 16 1
Hroro no pazneny 50

Paznen 3. UndopManmoHHble TEXHOJIOTHH

3.1 KoMmnbrorepHO-MaTeMaTnueckoe MOJECIUPOBAHNE 8

3.2 ba3br nanHbBIX 10

33 Be0-caiitbt 14

34 Komnrelorepnas rpaduxa 8

3.5 3D-MonenupoBaHue 8 1
Hroro no pazaeny 48
PesepBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 3




MPOBEPSIEMBIE HA EI'D 11O UHO®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON
ITPOTPAMMBI CPEJTHEI'O OBIIIET'O OBPA30OBAHUS

Ko .

I ol:;e AEMOL0 IIpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM Pe3y1bTaTaM 0CBOEHHS OCHOBHOM
posep o0pa3oBaTe/IbHOM MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus

TpedoBaHUs

1. 3namo (nonumamu)

ITonnmaHye OCHOBHBIX IMPUHIOUIIOB YCTpOﬁCTBa n (bYHKLII/IOHI/IpOBaHI/ISI COBPCMCHHBIX
CTallMOHAPHBIX U MOOMIIBHBIX KOMITIBIOTCPOB;, TGHI[eHLII/Iﬁ Pa3sBUTHA KOMIIBIOTCPHBIX

1.1 TEXHOJIOTUi1; BJIa/IcHUE HaBbIKaMU PabOThI C ONEPAMOHHBIMU CUCTEMAMU M OCHOBHBIMHU
BUJAMU TPOTPAMMHOIO OOECTIeYEeHUsl JJsl pelieHHs Y4eOHbIX 3a/Jad IO BHIOpaHHON
CrieluaIn3aluu

12 Hannuue HpeI[CTaBJ'IEHI/Iﬁ 0 0a30BBIX MPUHLUIAX OPraHU3aLUU U (QYHKIHUOHUPOBAHMS
KOMIIBIOTEPHBIX CETeH

1.3 [ToHnMaHue OCHOBHBIX IPUHIIUIIOB TUCKPETU3AIUH PA3INYHBIX BUAOB HHPOPMAITUH
[Tonnmanue 0a30BBIX AITOPUTMOB OOPAaOOTKM HYHCIOBOW W TEKCTOBOW HH(OpMaIuu

14 (3amMch yMcen B MO3MIMOHHOM CHUCTEME CUMCIIEHHUS, JACIMMOCTb ILEJbIX YHCE;

' HaXOKJICHHUE BCEX MPOCTHIX YUCEN B 33IaHHOM JIMana3oHe; 00paboTKa MHOTOPA3PSITHBIX
LEJIBIX YMCEIT; aHAJIW3 CUMBOJILHBIX CTPOK U JPYIUX), aJITOPUTMOB IIOMCKA ¥ COPTUPOBKU
1.5 3HaHue PyHKIMOHAJIbHbIE BO3MOKHOCTH HHCTPYMEHTAJIbHBIX CPEACTB CPEebl pa3paboTKH
16 Brnanenne ocHOBHBIMU CBEJICHUAMU O 0a3ax JJaHHbBIX, UX CTPYKTYpE, CPEICTBAX CO3/IaHHS

1 pabOThI C HUMHU

[ToHnMaHMe BO3MOKHOCTEH M OTPaHMYCHUI TEXHOIOTUI NCKYCCTBEHHOTO HHTEIUICKTA B
1.7 Pa3NUYHBIX O0JIACTSIX; HAJIM4YMe NPEACTABICHUH 00 HMCIOJIb30BaHUHM HH(POPMAITMOHHBIX
TEXHOJIOTUI B Pa3IMYHBIX MPO(ECCHOHAIBHBIX cepax

BnageHne TEOpPETHYECKMM ammapaToM, IO3BOJISIOLNIMM OCYLIECTBIIATH INPEACTABICHUE
3aIaHHOT0 HATYpaJbHOIO YMCJIA B PAa3JIMYHBIX CHUCTEMAaxX CYHCICHUS; BBINOJIHATH
1.8 npeoOpa3oBaHUsl JIOTMYECKUX BBIPAKEHHUM, HCHOJb3ysl 3aKOHBl airedpbl JIOTMKH;
OTIpeAENATh KpaTyaliiuii MyTh BO B3BEIIEHHOM TIpade M KOJIMYECTBO IMyTEH MEXIy
BEpLIMHAMU OPHEHTUPOBAHHOTO aLMKIMYECKOro rpada

2. Ymemo

YMeHue Hcnonbp30BaTh KOMIIBIOTEPHO-MAaTEMAaTHUECKHUE MOJICIH [T aHAIH3a OOBEKTOB U
poueccoB: (opMyIHpoBaTh LEAb MOJAEIUPOBAHUS, BBINOJHATH AHAJIN3 PE3yJbTATOB,
MOJTyYEHHBIX B XOJI€ MOJICTTUPOBAHUS; OLIEHUBAThH aJIEKBATHOCTH MOJIEIIH MOACTUPYEMOMY
00BEKTY WJIN MPOIECCY; MPEICTABIATh PE3YIbTaThl MOACIUPOBAHUS B HATJISITHOM BHJIC

2.1

VYMenue knaccuuUUMpOBAaTh OCHOBHBIE 33/aYd aHalu3a JaHHBIX (IPOrHO3UPOBAHHE,
KJIaccu(uKkanus, KiacTepus3alus, aHaJM3 OTKIOHEHMH); MOHMMAaTh IOCJENI0BATEIbHOCTD
2.2 pellIeHNus 3a1a4 aHaIM3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OUMCTKA U OLIEHKA KayecTBa
JAHHBIX, BBIOOp M (WIM) MOCTPOEHHE MOJENH, MpeoOpa3oBaHUE IAHHBIX, BU3yallU3allys
JTAaHHBIX, HUHTEPIIPETALIHS PE3YJIbTATOB

YMmenue onpenensiTh MHPOPMALMOHHBIH 00bEM TEKCTOBBIX, IPa)UUECKUX U 3BYKOBBIX
JAHHBIX IPHU 33JaHHBIX MapaMeTpax IUCKPETHU3aluu. YMEHHE OIPENEIATh CPEIHIOI0

23
CKOPOCTbH IIepejauy JaHHBIX, OLICHUBATh U3MEHEHUE BPEMEHU TI€pEIayy IIPU U3MEHEHUU
MH(OPMaLIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTHK KaHala CBA3U

24 YMeHue cTpouTh KOJ, 00ECIEeYUBAIOUIMII HAaUMEHBIIYI0O BO3MOXKHYIO CPEIHIOI0 JJIUHY

COO6H.ICHI/IH npu HW3BECTHOM 4aCTOTE CUMBOJIOB

YMeHHe HCIoJIb30BaTh Inpu peHICHUHU 3aaav CBOMCTBaA HO3I/ILIHOHHOI>'I 3alluCu 4YHuCCI,
AJITOPUTMBI ITIOCTPOCHHA 3allCH YUCJTIa B HOSHHI/IOHHOﬁ CHUCTEMEC CUHUCJIICHUS C 3aJaHHBIM
2.5 OCHOBAHUCM U IIOCTPOCHHA YHCIAa TI0 CTPOKCE, conepmameﬁ 3alluCh JTOro 4uciia B
HO3I/II_[PIOHHOI>'I CUCTEMEC CUHCIICHHUA C 3aJJaHHBIM OCHOBAaHUEM, YMCHHUC BBIIIOJIHATH
apI/I(bMeTI/I‘lCCKI/Ie Oncpanru B MOSUITUOHHBIX CUCTEMAX CUUCIICHUSA




2.6

YMeHue CTpOuTh JIOTMYECKOE BBIPAKEHUE B JAU3BIOHKTUBHOW W KOHBIOHKTUBHOU
HOpPMaJIbHBIX (opMax TO0 3aJaHHON TaONWIle WCTUHHOCTH; HCCIEAOBaTh 00J1acTh
WCTUHHOCTH  BBICKa3bIBaHUS, COJIEPKAILETO TMEPEMEHHbIE; pEellaThb  HECIOXKHBIE
JIOTUYECKHE YPaBHEHUS

2.7

YMeHue pemiate aqrOpUTMHYECKUE 3a/ayd, CBS3aHHBbIE ¢ aHAnMM30M TpadoB (3agauu
MOCTPOCHHS ONTHUMAJIBHOTO MyTH MEXAY BEpIIMHAMH Tpada, OnpereseHHs KOJINYeCTBa
Pa3IMYHBIX MyTeH MEX]ly BEpIIMHAMHA OPUEHTUPOBAHHOTO allMKINYecKoro rpada)

2.8

YMeHune ncronb30BaTh JEPEBhS IPU AHAIU3E U NOCTPOCHUH KOJIOB U JUISl IPECTABICHUS
apu(METHYECKUX BBIPAKCHHN, NMPH PEUICHUU 3a/ad TOMCKAa U COPTUPOBKH; YMEHHE
CTPOUTH JIEPEBO WIPbl IO 33JaHHOMY alTOPUTMY; pa3padaThiBaTb M OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATETUIO UTPBI

2.9

YMmenue AHAJIM3UPOBATL AJITOPUTMBI  C  HUCIOJB30BAHUCM Ta6JII/ILI TPAaCCUPOBKH,
OIpEaAcIATh 0e3 HCIOIL30BaHUSA KOMIIBIOTEPA PpE3YJbTaTbl BBINIOJIHCHUSA HECIOXKHBIX
nporpamMM, BKIIOYAKOMHWX HOHKJIBI, BCTBJICHUA W TOANPOTpaMMbl, MpPH 3aJdHHBIX
HNCXOAHBIX JaHHBIX

2.10

YMeHne ompenensiTh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX aJrOpUTMOB
(cyMMupoBaHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAacCHBA, MEPEOOPHBIC aIrOPUTMBI,
JBOMYHBIN MTOWCK) W MPUBOAUTH MPUMEPhl HECKOIBKHUX aNTOPUTMOB Pa3HON CIIOKHOCTH
JUISL PEIIEHUS] OJJHOM 3a/1a4u

2.11

2.12

2.13

Brnanenne yHUBEpCalbHBIM SI3bIKOM MPOrpaMMHpOBaHUsi BbIcOkoro ypoBHs (Ilackanb,
Python, Java, C++, C#), npeacrtaBieHusiMA O 0a30BBIX TUIAX JAHHBIX U CTPYKTypax
JAHHBIX; YMCHHE WCIOJb30BaTh OCHOBHBIC YIPABISIONIME KOHCTPYKIIMH, YMEHHUE
OCYIIECTBIISITh AHANU3 TPEUIOKCHHOH MPOTPAMMBI: ONMPEACISATh Pe3yIbTaThl PaOOTHI
NpOrpaMMbl TIPH 33JaHHBIX HWCXOJHBIX JAHHBIX; OINPEIENATh, NMPH KAKHX HCXOTHBIX
JTAHHBIX BO3MOXKHO TOYYCHHE YKa3aHHBIX PE3YJIbTATOB; BBISBIATH JIAHHBIC, KOTOPHIC
MOTYT MPHUBECTH K OIIMOKE B pabOTe MpPOrpaMMsbl, (OPMYJIHPOBATH MPEIJIOKCHUS IO
VIIYYIIEHUIO TPOTPaMMHOTO KOJIa

YMeHue peanu3oBbIBaTH HA BBIOPAHHOM IS HM3YUYEHUS SI3bIKE MPOTPAMMHUPOBAHUS
Bbicokoro ypoBHs (Ilackanmb, Python, Java, C++, C#) TumoBble anropuTMbl 0OpaOOTKH
YHCeN, YMCIIOBBIX MOCIEIOBATEIBHOCTEH W MAaCCHBOB: NPEACTABICHUE YHCIAa B BUJIEC
Habopa MPOCTBIX COMHOMKUTENEH; HaXOXKJIEHUE MaKCHUMAalbHOW (MUHHMAIBHOW) IU(PHI
HATypaJbHOTO YHCJA, 3alMCaHHOTO B CHCTEME CYHCICHHS C OCHOBaHHEM, HE
npeBbImaronmM 10; BerYuciIeHne 0000MEHHBIX XapaKTEPUCTUK IIEMEHTOB MaCcCUBA HITH
YHCIIOBOM TIOCIIEIOBATEIIBHOCTH (CYMMBI, MTPOU3BEACHUS CPETHETO apu(PMETHUSCKOTO,
MUHUMAQIbHOTO W MaKCUMaJIbHOTO  JJIEMEHTOB,  KOJNMYECTBA  DJEMEHTOB,
Y/IOBJICTBOPSIIONIMX 3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MAaCCHBA; YMEHHE
UCIONIb30BaTh B MPOTpaMMax JaHHbIC Pa3lUYHBIX TUIOB C YYETOM OrpaHUYCHHUN Ha
JMAIa30H X BO3MOXHBIX 3HAYCHUH, PUMEHSTh TIPU PEIICHUH 3a/1a4 CTPYKTYPBI JAHHBIX
(criucky, cI0BapH, CTEKH, OYEPE/IH, IEPEBbs); IPUMEHSTh CTaHIAPTHBIC U COOCTBEHHBIC
MTOATTPOTPAMMEI JIJISI 00paOOTKH YUCIIOBBIX JAHHBIX U CUMBOJILHBIX CTPOK; UCTIOIB30BATh
pu pa3zpaboTke mporpamMm OUOIMOTEKH MOAMPOTpaMM; YMEHHUE UCTIONb30BaTh CPEICTBA
OTJIQJIKH POTPAMM B CpeJie TPOrPaMMUPOBAHHUS

YMeHue WuCHojiab30BaTh OJJIEKTPOHHbIE TaONMMIbBI MJI aHaluu3a, MpPEACTaBICHUS U
00pabOTKU NaHHBIX (BKJIIOYash BHIOOP ONTHUMAIBHOTO PEIHICHHS, TOA00p JTUHHH TPEeHIa
perieHne 3a7ad MPOTHO3WPOBAHUS); YMEHHE HCIIONB30BaTh TAOJUYHBIC (PENSIIMOHHBIC)
0a3bl JAaHHBIX U CIIPABOYHBIE CHCTEMBI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE MH(POPMALMOHHOE MPOCTPAHCTBO C HCIOJIb30BAHUEM
pa3IMYHBIX CPEeACTB LU(POBBIX TEXHOJOTUH; MOHMMAaHHE BO3MOXKHOCTEH HHQPPOBBIX

1

CEpBUCOB IrOCYJAPCTBEHHBIX YCIYT, IIU(PPOBBIX 00pa30BaTEILHBIX CEPBUCOB




HEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA

EI'D 11O UH®OPMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/Iep:KaAHUS
1 [{udpoBasi rpaMOTHOCTH

OCHOBHbBIC TCH/ICHIIMU Pa3BUTHS KOMIIBIOTEPHBIX TeXHOJIOTHH. [TapaieibHbie BEIYHCICHHS.
1.1 MHoronporeccopHbie CHCTEMBI. PactipeieiéHHbIC BHIYNCIUTEIILHBIE CHCTEMBI M 00paboTKa
OO0JIBILLIUX JTAHHBIX

[IpyHIMIIBI TIOCTPOEHUS MW ammapaTHblE KOMIIOHEHThl KOMIIBIOTEPHBIX ceTeil. CereBble
1.2 npotokoiel. Cerb MHTepHeT. Anpecanus B cetu Muatepner. Ilporokonsr creka TCP/IP.
Cucrema nomenHbix uMEH. Paznenenue [P-ceTn Ha mojiceTy ¢ MOMOIIBIO MacoOK MojiceTen

@aiinoBas cuctema. [lowck B daitnoBoii cucreme. [IpuHIUNBI pa3memieHUss 1 UMEHOBAHUS

1.3 (aiinoB B goaroBpeMeHHoW naMsaTu. 111abmoHbI 11 onucanus rpymi (aition

14 CkopocThb Tepeiayd AaHHBIX. 3aBHUCHUMOCTh BpPEMEHH Nepefayd OT HH(POPMAIMOHHOTO

' 00BbEMa TAaHHBIX M XapaKTEPUCTHK KaHaJa CBS3H

15 udpoBanue manHbix. CUMMeTpuuHble W HecuMMeTpuuHble mHUdpbl. [udpsr mpocroit
3amensl. [udp Lezaps. Lludp Bmwkenepa. Anropurm mmdposanus RSA

16 Koapl, mo3Bosstronine oOHapy>KMBaTh W HUCHPABIATH OMIMOKM, BO3HUKAIOUIME TIPU Ieperaye
nanHbIX. Paccrosnue Xommunra. Konuposanue ¢ mosropenrneM 6utoB. Konbl XaMMuHTa

2 Teopetnueckrue 0CHOBBI HHOOPMATHUKH

JlBou4yHOe KoJupoBaHUE. PaBHOMepHbIE U HepaBHOMEpHbIE KOAbL. JlekonupoBaHue
2.1 COOOIICHNH, 3aIMCaHHBIX C IOMOIIBIO HEPaBHOMEPHBIX K0/10B. Y cioBue Pano. [Toctpoenue
OJTHO3HAYHO JIEKOJIMPYEMbIX KOJIOB C IOMOILBIO AepeBa

Teopernueckue nNOAXOABI K OIEHKE KojaudecTBa HH(popMauuu. EnuHunel wusmepeHus
KosndecTBa MHpopMaru. AsdaBUTHBIN OAX0] K OLIEHKe KolndyecTBa HH(popMaruu. 3aKoH

annutuBHOCTH MHpopMmanuu. Popmyna Xapriu. Madopmanus u BepositHOocTh. Dopmyia
IIleHHOHA

2.2

Cuctemsl curcienus. Pa3BépHyTas 3anuch LENbIX U JPOOHBIX YMCEN B MO3UIMOHHON cHCTEME
cuucieHus. CBONCTBA MO3ULMOHHON 3alUCH YHCIA: KOJWYECTBO LM(p B 3amUCH, NPU3HAK
JEJIMMOCTH YHMCJIa HA OCHOBAHHME CUCTEMBI CUUCIEHHS. AJITOPUTM IIEPEBOJA LIETIOT0 YUCIIA U3
P-u4HOI crcTeMbl CUUCIIEHNUS B AECITUYHYIO0. AJTOPUTM IIepeBojia KOHeUHOU P-uuHoi# npobu
B JIECSITUUHYIO0. AJITOPUTM IIEPEBOJA LIEJIOT0 YUCIIA U3 JECITUYHON CUCTEMBI CUMCIEHUS B P-
nuHyto. IlepeBox koHeuHOH necsATHUHON Opobu B P-munyto. /I[BonuHas, BoCbMepHuHas U
HIeCTHAAATEPHUYHAs CUCTEMbI CUMCIICHHS, CBSI3b MEKIY HUMU. ApU(pMETHIECKHE ONepaluu
B [TIO3MIIMOHHBIX CHCTEMAaX CUUCIICHUS

23

2.4 TponuHas ypaBHOBELICHHAs! CUCTEMA CUUCIIEHUSA. [[BONYHO-AECATUYHAS] CUCTEMA CUUCIICHUS

Koauposanue tekcroB. Konuposka ASCIIL. Ogno6aiitasie konuposku. Crannapr UNICODE.

2.5 . .
Koaupoka UTF-8. Onpenenenre "HPOPMALMOHHOTO 00BbEMA TEKCTOBBIX COOOIIEHHIH

KoaupoBanue nzobpaxxenuii. OrieHka nHGOPMALMOHHOT0 00bEMa rpaduecKuX JaHHbIX MPU
3aJJaHHBIX pa3pelleHuH U TIyOuHe KoJaupoBaHus LBera. L[BeToBblie monenu. KommpoBanue
3Byka. OrneHka HMH(OPMAIMOHHOTO O0BEMA 3BYKOBBIX JAHHBIX IpPU 33JaHHBIX YacTOTe
JUCKPETU3ALMH U Pa3PIHOCTU KOAUPOBAHUS

2.6

Anre6pa noruku. [loHsTHE BbICKa3bIBaHUS. BrICKaspiBaTeNnbHBIE (DOPMBI (IIPEAUKATHI).
KBaHTOpEHI CyI1ecTBOBaHMS 1 BCEOOITHOCTH.

2.7 Jlornueckue omeparuu. Tabmuisl UCTHHHOCTH. Jlormueckue BeIpakeHus. Jloruueckue
TOXJecTBa. JIornyeckue onepanuu 1 onepanyuu HaJl MHOKECTBAMH.

3akoHbl anreOpbl JIOTUKH. OKBUBAJCHTHBIE MPEOOPAa30BaHMUS JIOTHUECKUX BBIPAKCHUU.




Jlornueckue ypaBHEHUS U CUCTEMBI YPaBHEHU.

Jlornueckue (yHKIMHU. 3aBUCHUMOCTb KOJHYECTBA BO3MOXKHBIX JIOTHUECKHX (YHKLIUH OT
KOJIMYECTBA apTyMEHTOB.

Kanonnyeckue (popMbl JIOTHYECKUX BBIPAKESHUH

2.8

COBCpH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJbHBIC (bOpMBI, AJIITOPUTMBI  UX
IOCTPOCHUA 110 Ta6J'II/IHe UCTUHHOCTHU

2.9

Jlornueckue syneMeHTHl B cocTaBe Kommbtorepa. Tpurrep. Cymmartop. MHoropaspsaHbii
cymmarop. IlocTpoeHne cxeM Ha JIOTUYECKHX DJIEMEHTAaX M0 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTUYECKOTO BBIPAKEHUS 11O JIOTUYECKON CXeMe

2.10

Monenu u monenupoBanue. Llenn MmogenupoBanus. AIEKBaTHOCTh MOJIEIIHA MOJICTHPYEMOMY
00beKTy HiH nporeccy. dopmanu3zanysi MPUKIAIHBIX 3a1a4.

[IpencraBienue pe3yabTaTOB MOACIUPOBAHUS B BUJIE, YAOOHOM JJIsSi BOCTIPUSTHS YETIOBEKOM.
I'padpuaeckoe nmpeacraBiaeHUE TaHHBIX (CXEMBI, TAOIUIIBI, TPAPUKH).

2.11

[IpencraBnenue 1enbIX 4YUCeN B MaMsITH KOMIbloTepa. OrpaHUYEHHOCTh JHMANa30Ha YHUCEeN
MPY OTPAHUYEHUH KOJIMYECTBa pa3psaaoB. [lepenonHenne pa3psaaHoi ceTku. be33HakoBbie U
3HAKOBBIC TaHHBIC. 3HAKOBBIM OUT. JIBOMUHBIN JTOTIOJTHUTEIBHBIN KO OTPUIIATEIHHBIX YHCEIL.
[ToGuToBBIE TOTHYECKHE onepannu. Jlornueckuii, apuMETHUECKUA U IIUKINIECKUAN CIIBUTH.
[IudpoBanue ¢ MOMOIIBIO TOOUTOBOH oreparuu «uckIodaromee Iy

2.12

2.13

2.14

[IpencraBieHue BEHIECTBEHHBIX YMCEI B IAMATH KOMIIBIOTEpa. 3Hadaullas 4acTb W IMOPSIO
yucna. /lnana3zoH 3HaueHW BellecTBEHHbIX uMcen. [IpoGieMbl XpaHeHUs BEIIECTBEHHBIX

4lCell, CBSI3aHHBIE C OrPaHMYEHUEM KOJIMYECTBA paspsanoB. BellosHeHue omnepanuii c
BELIECTBEHHBIMU YHCIaMH, HAKOIUIEHNE OLIMOOK MTPHU BHIYMCICHUSX

I'padgpl. OcHoBHble noOHATHSA. Bumsl rpados. Omnucanume rpadoB ¢ HOMONIBIO MAaTpPHIL
CMEKHOCTH, BECOBBIX MAaTpUL], CIHMCKOB CMEXHOCTH. PelleHue aaropuTMHUYECKHX 3azad,
CBSI3aHHBIX C aHATH30M TpadoB (IIOCTPOSHUE ONTUMAIBHOTO ITyTH MEKAY BEpIIMHAMU rpada,
OIlpe/ieJIeHNe KOJIMYECTBA PA3JIMYHBIX MyTed MeXIy BepUIMHAMH OpPUEHTHPOBAHHOIO
AlMKIMYECKOro rpada)

HepeBbs. bunapnoe nepeso. JlepeBbst moucka. CrnocoObl 0o6xona aepesa. IlpeacraBienue
apu(METHYECKIX BBIPAXCHUH B BUE jAepeBa. Vcronb3oBaHue rpadoB W JEPEBHEB NpHU

OIMCaHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

JIMCKpeTHbIe UTpbl JIByX WUIPOKOB C mMojHOW MH(popmamuen. [loctpoenue nepea mnepedope
BapUaHTOB, ONKUCAHUE CTPATETUU UTPHI B TAOJUYHON opMe. BRIUrphIIIHbIE U TPOUTPHIIIHbIE
NIO3ULMH. BBIUTPBIIIHEIE CTpaTEruu

2.16

3.1

CpenctBa HCKYCCTBEHHOT'O —HMHTEUIEKTa. MaeHTugukamuss M NOUCK  M300paskeHHi,
pacniozHaBaHue Jull. lcnosb30BaHME METONOB HCKYCCTBEHHOIO HMHTEIUIEKTa B OOyYarOLIMX
cucremax. lcnoiab3oBaHHE METOJIOB HCKYCCTBEHHOI'O MHTEIIEKTa B POOOTOTEXHHUKE.
WNHurepner Benieil. HeliponHsie cetn

ANTOpUTMBI U IPOTPaMMHUPOBAHUE

@opManuzanys NOHATHS airoputMa. MamumHa TpIOpHHra Kak YHHMBEPCAJIBHAs MOJEINb
BBIYMCIICHUN

3.2

OneHka CIIO)KHOCTH BblYHMcleHU. Bpems paOoTbl M 00bEM HCHOIB3yeMOW NaMATH, HX
3aBUCHUMOCTb OT pa3Mepa HCXOAHBIX JaHHBIX. OLlEHKa acCUMIOTOTUYECKOW CII0XKHOCTH
QITOPUTMOB.  AJITOPUTMBI  MOJIMHOMHAIBHOM  cioxHOcTU. [lepeOopHble  alIrOpUTMBIL.
[Ipumepsl pasnUUHBIX aITOPUTMOB PELICHMs OJHOM 3aladyd, KOTOpbIE MMEIOT Pa3IMuHYIo
CJI0KHOCTh
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OnpeneneHre BO3MOXHBIX Pe3yJbTaTOB padOThl MPOCTEHIIMX aJTOPUTMOB YIPaBICHUS
UCIIOJHUTENISIMA M BBIYMCIUTENIBHBIX aJIrOpUTMOB. OmpeneseHne MCXOIHBIX JaHHBIX, NPU
KOTOPBIX &JIFOPUTM MOXKET JaTh TPEOyeMblil pe3yIbTaT




3.4

ANropuT™Mbl 00paOOTKM HATypaJbHBIX YHCEN, 3allMCAHHBIX B MO3WIIMOHHBIX CHCTEMax
CUMCIIEHUS: pa30MeHue 3alKuCu YuClia Ha OTJeNbHBbIe IHU(PBI, HAXOXKAECHHUE CYMMBI U
npou3BeieHUs U(p, HAXOKICHUE MAKCUMAITBHONW (MUHUMAJILHOMN ) U PHI.

[IpencraBnenne umucina B BHIE HAO0Opa MPOCTHIX COMHOXHUTENCH. ANTOPUTM OBICTPOTO
BO3BEJICHUSI B CTEMEHb. [lOMCK MPOCTBHIX 4YHCEN B 3aJaHHOM JHMana3oHe C IOMOIIBIO
JITOpUTMa «peuieTo DpaTocheHar

3.5

MHoropaspsiAHble LeNble YKicia, 3aa4i JJTMHHOW apu()MEeTHKI

3.6

Azpik  mporpammupoBanust  (ITackamb, Python, Java, C++, C#). Tumnbl [gaHHBIX:
LIEJIOUNCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, JTJornueckue. Berpienus. ClioxHbIe YCIOBUSI.
[ukmel ¢ ycmoBueMm. L{UKIIbI 10 IEpEMEHHOIA.

OOpaboTka JaHHBIX, XpaHAmMXcs B (Qaitnax. TexcToBble W aBoWYHbIe (haiibl. DaiinoBsie
nepemeHHsbIe ((aitioBbie ykazarenu). Utenue u3 daiina. 3anuch B daii.

Paszbuenue 3agaun Ha nmoa3amayu. [logmporpammel (ponenypsl U GYHKIIUN).

Hcnonp30BaHue cTaHJapTHOM OMOIMOTEKH sI3bIKa MPOTrPaMMHUPOBAHUS

3.7

3.8

Pexypcusi. PexypcuBHble mpouenypsl U QyHknuu. Mcmonbp3oBaHue cTeka A OpraHu3aldk
PEKYPCHUBHBIX BBI30BOB

Uucnennsle MeTonpl. TouHoe M mpHOMMKEHHOE perieHus 3anadyr. YHCIEHHOE pellieHue
YpaBHEHUH ¢ TOMOILIbIO MOA0O0pa mapamerpa. UHMCIEHHblE METOAbI PELICHHUS YpaBHEHUIL:
MeTo]1 Iepedopa, METO/1 OJIOBUHHOTO AesieHus. [IpnbnnxénHoe BbIUNCIEHNUE JJIMH KPUBBIX.
Beruucnenue miomazei Gpuryp ¢ moMoubo YUCIEHHBIX METOA0B (METO/] IPSIMOYTOJIbHUKOB,
Mmeton Tpanernwii). [lonck mMakcmmyma (MHUHUMYMa) (QYHKIMHA OIHON TMEPEMEHHON METOION
IIOJIOBUHHOTO JIEJICHUS

3.9

3.10

3.11

OO0paboTka CHUMBOJIBHBIX JaHHbIX. BcTpoeHHble (DYHKIMM sSI3bIKa HPOTrPAMMHUPOBAHMS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJITOPHUTMBI OOpPa0OTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSIBICHUI CHUMBOJAa B CTpPOKE, pa3OHMEHHe CTPOKH Ha CJIoBa MO HPOOEIbHBIM
CUMBOJIaM, IOMCK IOACTPOKM BHYTPH [IaHHOM CTPOKH, 3aM€HAa HAaWJICHHOM MOJCTPOKH Ha
Ipyryo CTpokKy. ['eHepauus Bcex CJIOB B HEKOTOPOM aiihaBUTE, YIOBIETBOPSIIOIIMX
3aJlaHHBIM orpaHuueHusiM. [IpeoOpa3oBaHue ynciia B CAMBOJIbHYIO CTPOKY U 00OpaTHO

MaccuBel M TOCIENOBATEIbHOCTH 4Mced. Bpruncienne 000OMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAaCCUBA WJIM YMCIOBOH MOCIE10BATEILHOCTH (CYMMBI, IPOU3BEACHUS, CPEAHETO

apu(METHIECKOT0, MUHIUMAJIBHOTO W MAaKCHMAJIBHOTO JJIEMEHTOB, KOJIMYECTBA SJIEMEHTOB,
YIIOBJICTBOPSIIOIIMX 3alaHHOMY YCIIOBHIO). JIMHEHHBI MMOMCK 3aJaHHOrO 3HAuYeHHs B
MaccuBe. AJTOpUTMBI pabOThl C 3JIEMEHTAMH MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTupoBKa OJHOMEPHOro MaccuBa. [IpocTeie METOABI COPTUPOBKU (METO.
My3bIpbKa, METOJl BbIOOpa, copTHpoBKa BcTaBkamu). CoprTupoBka ciusHueM. bbicTpas
coptupoBka maccusa (anroput™ QuickSort). /IBOUYHBII TOMCK B OTCOPTUPOBAHHOM MAacCHBE

JIByMepHbIe MaccuBBl (MaTpullpl). AJTOpUTMBI OOpaOOTKM JIBYMEPHBIX MAacCCHBOB:
3aIl0JIHEHUE JIBYMEPHOI'O YHCJIOBOI'O MAcCHBA IO 3aJaHHBIM IIPaBHUJIaM, IOMCK JJIEMEHTA E
JBYMEPHOM MAacCHUBE, BBIYHCIEHHE MaKCUMyMa (MHUHHMyMa) M CYMMBI 3JIEMEHTOB
JIBYMEPHOI'0 MacCHBa, NEPECTAHOBKA CTPOK U CTOJIOLIOB IBYMEPHOI'O MacCcHBa

3.12

CnoBapu  (acconmmaTtuBHBIE MaccuBBl, oOToOpaxkeHus). Xom-tadnunbl. [locTpoenue
a1(paBUTHO-4AaCTOTHOTO CJIOBaps JUIsl 3aIaHHOTO TEKCTa

3.13

Crexku. AHanu3 NpaBWJIBHOCTH CKOOOYHOTO BBIpa)keHHUs. Brruucienue apupmMeTrudeckoro
BBIPA)XEHUSI, 3aIIMCAHHOTO B MOCT(UKCHOU opme.
Ouepenu. Mcnonbp3zoBanue ouyepeau st BDEMEHHOI'O XpPaHEHMSI TaHHbBIX

3.14

Anroputmbel Ha rpadax. [locTpoeHne MUHUMAIBHOTO OCTOBHOTO JI€peBa B3BEIIEHHOI'O
CBSI3HOTO HEOpHUEHTHpoBaHHOTO rpada. KomanmuecTBo pa3nuyHbIX MyTed MeXAy BeplIMHAMH
OPUEHTHPOBAHHOTO AlIMKINYEcKOro rpada. Anroputm JleikcTpbl

1



3.15

JlepeBps. Peanuszanus nepeBa ¢ MOMOINBIO CCBIIOYHBIX CTPYKTYyp. JlBomuHble (OMHApHBIC)
nepesbs. [Toctpoenue aepesa ais 3aJaHHOTO apu(PMETUIECKOTO BRIpaKEeHUs. PeKypCcHBHBIC
anropuT™Mbl 00X0/1a fepeBa. Vcnonp3oBaHue cTeka i ouepeu st 00Xoa aepesa

3.16

JluHamuyeckoe NpOrpaMMHUpPOBAaHME KaK METOJA PEIIeHHs 3a7ad €  COXPAHEHUEM
IIPOMEXYTOUHBIX  PE3yJbTAaTOB. 3aJauyd, pellaeMble C IOMOLIBIO  JIWHAMUYECKOTO
MIPOrPaMMHUPOBAHHUS: BEIYHCIICHHE PEKYPCUBHBIX (QYHKIUH, MOACUET KOJIMYECTBA BAPUAHTOB,
3aJ1a4¥ ONTHUMH3ALNH

3.17

Ilonatne 00 OOBEKTHO-OPUEHTHUPOBAHHOM MpOrpaMMUpoBaHUM. OOBEKTBI U  KIIACCHI.
CaoiicTBa 1 MeTObI 00HEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHanu3. PazpaboTka mporpamMm
Ha OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOIO MOAXOAa. VIHKamcynsanus, HacieIoBaHue,
noJIUMOpPU3M

4.1

WNHudpopManmoHHbIE TEXHOJIOTHH

Ananu3 nanHbix. OCHOBHBIE 3a[aud aHAIM3a JAaHHBIX: MPOTHO3MPOBAHUE, Kiaccu(uKaius,
KJIacTepU3allys, aHalIu3 OTKIOHEeHUH. [locnenoBaTeIbHOCTh peleHHs 3ajayu aHaau3a JaHHbIX:
cOOp MepBUYHBIX JaHHBIX, OUUCTKA U OLIEHKA KauecTBa JaHHBIX, BBIOOP U (UJIM) TOCTPOECHUE
MOJIeNIH, MpeoOpa3oBaHue JaHHBIX, BU3yallM3allUsl JaHHBIX, MHTEpIpeTalus pe3yJbTaToB.
[Iporpammubie cpeactBa u MIHTEpHET-CepBHCHI i 00pabOTKM M TPEICTABICHHUS JIaHHBIX.
bosbive gannble. ManmaHoe o0yueHue

4.2

AHanu3 JaHHBIX C TOMOUIBIO SJEKTPOHHBIX TaOmuil. BblyncieHne CyMMBbI, CpeIHEro
apudmeTnyeckoro, HauOOJBIIET0 (HAUMEHBIIETO) 3HAYCHWS JUana3oHa. BeraucieHue
KoadduImeHTa KOppesuu IByX psAaoB JaHHBIX. [locTpoeHne cTonOuaThIX, THHEHYATHIX U
KpyroBbix nuarpamm. Iloctpoenue rpadukoB ¢yHkuuid. [lonbop nuHUM TpeHAa, pelieHue
3aJ1a4 MPOrHO3UpOBaHus. Penienue 3a1a4 oNTUMHU3ALNHN C TIOMOIIBIO AJIEKTPOHHBIX Ta0JIHII

4.3

4.4

4.5

Juckpetuzanuss TOpU  MaTEeMaTHYECKOM  MOJEIMPOBAHUU  HEINPEPBIBHBIX  IPOLIECCOB.
MopenupoBanue ABWXKEHUsA. MopaenupoBaHue OHOJOTHMYECKHX CHCTeM. MareMaTudecKue
MOJETM B DSKOHOMHKE. BplunciuTenbHble SKCepuMeHTH ¢  wmozensamu. OOpaboTka
pe3yabTaTOB dKCHEpUMEHTa. MeToa HauMeHbIIUX KBajapaToB. OIEHKAa YHCIOBBIX
MapaMeTpoB MOJETUPYEMBIX OOBEKTOB M MpPOLIECCOB. BoccTaHOBIEHHE 3aBHCHUMOCTEH IO
pe3yabpTaTaM KCIIEpUMEHTa

BepositHoctHble  Mozmenu.  Meroast  Monte-Kapno. MmuTtannoHHOE  MOJETMpOBaHUE.
CucremMbl MaccoBOI0 00CTYKUBAaHUS

TaOnuunble (pensiuoHHBIE) Oa3bl JaHHBIX. Tabimuma — MpeacTaBiIeHHE CBEACHUH 00

OAHOTHUIHEIX 0OBbekTax. Ilome, 3ammch. Kimrou Tabmunpl. Paborta ¢ roToBoii 0a30if JaHHBIX.

3anonHeHue Oa3bl AaHHBIX. [louck, copTupoBka M QUIbTpalMs JaHHBIX. 3anpochl Ha
BbIOOPKY JTaHHBIX. 3aIIPOCHI ¢ apaMeTpamMu. Beruucisemsie mosns B 3ampocax.
MHuorotabnuunbele 0a3bl AaHHBIX. THOBI CBA3€d Mexay Tabimuuamu. BHemnuii kirou.
[{esocTHOCTB 6a3bl JAaHHBIX. 3aPOCH K MHOTOTA0JIMYHBIM 0a3aM JaHHbIX

4.6

TexctoBbiii mpormeccop. CpeacTBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOpE.
CTpyKTypHpOBaHHBIE TEKCTOBBIC JOKYMEHThI. CHOCKH, orjamiieHue. [IpaBuia IUTHPOBAHUS
HWCTOYHHKOB U 0hopMiIeHUsT OMOIMOTpaduIecKruX CChUTOK
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