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ITOACHUTEJ/IbHASA 3AITNCKA

[Tporpamma 1o uHdopmarrke (yriayOéHHBIA YPOBEHb) HAa YPOBHE CPeHETO
obmiero obpa3oBaHus pa3paboTaHa Ha OCHOBe TpeboBaHMII K pe3yabTaTam
OCBOEHUsI OCHOBHOM  oOpa3oBaTe/sibHOW  MpOrpaMMbl  CpefiHero  001Lero
obpasoBaHus, TipefcTaBiaeHHbix B @I'OC COO, a Takxke (esepanbHO paboueit
MIpOrpaMMbl BOCITUTaHMUSI.

[Mporpamma 10 wuHMOpMaTHKe [JaéT TMpeAcCTaBlIeHHe O Lesdx, o001ei
cTpaTeruv 00yYeHHsi, BOCIIMTaHUS U pa3BUTHs OOyYaroOIIMXCsS Cpe/iCTBaMU
yuebHOro mpeamera «MHpopmatvka» Ha yriy0/J€HHOM YPOBHe, yCTaHAB/IMBAeT
o0si3aTesibHOe ripeIMeTHOe coJieprkaHue, ripe/lycMaTp1BaeT ero
CTPYKTYpUpPOBaHHe M0 pa3jiesaM U TeMaM Kypca, orpejie/isieT pacrpezie/ieHue ero
no KjaccaMm (rojiaM usyueHwusi), AaéT TpMMepHOe pacripefiesieHre yueOHBIX 4acoB
Mo TeMaTHYeCKUM pasfieiaM Kypca U peKOMeHJlyemMyk  (TIpUMepPHYIO)
Moc/aefoBaTelbHOCTE WX  WU3YUeHUs] C  YUYETOM  MEXIIpeJAMeTHbIX U
BHYTPUIIPEIMETHBIX ~ CBsi3el, JIOTUKM yueOHOro Tiporiecca, BO3pPacCTHBIX
0CcOOeHHOCTeW 00yUaroIUXCs.

[Tporpamma 1o UH@OpMaTHKe orpefesisieT KOJIMueCTBeHHbIe U KaueCTBeHHbIe
XapaKTepUCTUKU yueOHOTO MaTepuasa [ijisi KaKI0ro rojia U3yueHusi, B TOM UHC/ie
JJIs COZlep>KaTe/IbHOTO HAarloJIHEeHWsI Pa3HOro BHJia KOHTPOJ/S (TIPOMeXYTOYHOM
aTTeCTalux obyyJarommxcs, BCEPOCCUHCKUX TTPOBEPOYHBIX pabor,
roCcyZlapCTBEHHOM UTOrOBOM arTecTtaluu). [Iporpamma no uHpopMaTuke SIBISI€TCS
OCHOBOUW /il COCTaBJIeHHsI aBTOPCKUX Y4eOHBIX TMporpaMM U yueOHHKOB,
MOYPOYHOr'0 MJIAHUPOBAHUS KypCa YUUTe/eM.

WudopmaTrka B cpefiHeM o011ieM 00pa30BaHUN OTPaykaerT:

CYIIIHOCTb MH(POPMAaTUKM KaK HAyYHOM [AUCIUIUIMHBI, U3ydarolen
3aKOHOMEPHOCTU MPOTeKaHUs1 U BO3MOKHOCTH aBTOMaTH3aLMy UH()OPMALIMOHHBIX
MIPOLIECCOB B Pa3/IMUHbIX CUCTEMaAX;

OCHOBHble  007aCTW  TIpUMeHeHUsT  WMH(POPMATHKW, TpexJje  BCero
MH(bOpMaL[MOHHbIe TEXHOJIOTHH, YIIpaB/ieHre U COL[MaibHyt0 cdepy;

MEeXIUCLUIUVIMHAPHBIM  XapakTep WH(OPMAaTUKA W  HWH(OPMaLOHHOU
JesITe/IbHOCTH.

Kypc uHdopmaTuky s ypoBHSI cpefiHero o0iero obpa3oBaHUsl sIB/ISETCS
3aBepIlIalIIMM 3TarioM HemNpephIBHON TMOATOTOBKU OO0yuaroluxcs B 06sacTu
MHGOPMaTUKHA Y HMH(OPMAaLMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTU, OMUPaeTCst
Ha cofiep>KaHue Kypca UH(OPMaTUKK YPOBHSI OCHOBHOTO 001iero obpa3oBaHusi U
OMBbIT  TIOCTOSIHHOTO  TMpUMEeHeHWs  WH(OPMaLMOHHO-KOMMYHHKALIMOHHBIX
TeXHOJIOTUM, [1aéT TeopeTHYecKoe OCMbIC/IeHHe, WHTeprpeTaluio U 0000ijeHue
3TOTO OIbITA.



Pe3ynbrartbl  yriy0/IEHHOTO YPOBHS M3yueHUs yueOHOro TipeiiMeTa
«lHpopMaTrKa» OpUEHTHpPOBaHbl Ha TIOJiydeHWEe KOMIIETEHTHOCTeW IS
noceAyoIier TMpogeCcCUOHATLHOM [IeATeIbHOCTM KaK B paMKax JaHHOM
npeiMeTHOM 06/1aCTH, TaK U B CMEXKHBIX C Hell o6/acTsix. OHU BK/IFOUAIOT B CeOst:

OBJIa/leHHe K/IHOUeBbIMU TIOHSITUSIMU M 3aKOHOMEDHOCTSIMHA, Ha KOTOPBIX
CTPOUTCS JlaHHasi TipegMeTHasi 00/1acTh, paclio3HaBaHHWEe COOTBETCTBYHOIIUX WM
TIPU3HAKOB U B3aUMOCBSI3el, ClIOCOOHOCTh IeMOHCTPHUPOBATh Pa3/IMUHbIe MOJXO0/IbI
K M3YUYeHUIO SIBJIEHHH, XapaKTepHBIX I U3ydaeMol npeMeTHON 00/1acTy;

yMeHue pelllaTb TUIMOBbIe TMpaKTUUeCKUe W TeopeTUuUecKue 3ajjauM,
XapaKTepHble [Ji MCII0/Jb30BaHUSI METOJ0B M MHCTPyMEHTapusi [JaHHOM
TipeiIMeTHOM 06/1aCTH;

Ha/lMuhe Tpe/iCTaB/IeHHUH O [IaHHOM TpeJMeTHOM 00/1aCTH KakK I[eJIOCTHOMN
Teopur (COBOKYITHOCTH TEOpHIi), OCHOBHBIX CBSI3IX CO CMEXHBIMU 00/1aCTSIMH
3HAHUMU.

B pamkax yrny6néHHOro ypoBHS M3yueHHss WH(MOpPMaTHKU obecrieurBaeTcs
1[eJIeHaripaB/ieHHasl TIO/IFOTOBKA OOYYarOIMXCsl K TPO/I0/DKeHUI0 00pa30BaHUs B
opraHu3aiusx  TpodeccHoHasbHOTO  00pa3oBaHHsI TI0  CIIeLUaTbHOCTSIM,
HEeTOCPe/ICTBEHHO CBSI3aHHBIM C LU(POBLIMU TEXHOJOTUSIMHA, TaKUM Kak
TporpamMMHasi MHXeHepusi, UHGopMallioHHasi 6e30macHOCTb, UH(GOpPMaIOHHBIE
CUCTeMbl W TEXHOJIOTUH, MOOWIBHBIE CHUCTEMBI W CeTH, OOJbIlMe [JAaHHbIE |
MaIlIMHHOe O00yueHHe, IIPOMBIIIJIEHHBIA HWHTEPHET Belljel, MCKYCCTBEHHBIM
WHTEJI/IeKT, TeXHOJOrMM OecrpoBOAHOM CBsi3v, pOOOTOTeXHUWKA, KBAHTOBBIE
TeXHOJIOTHH, CUCTEMbI pacIipe/ie/IeHHOTO peecTpa, TeXHOJOTWW BUPTYa/lbHON U
JIOTIOJIHEHHOU peasibHOCTeu.

OcHoBHasg 1e/ib  u3yueHus ydeGHoro mipegmera «VH(opmaThKa» Ha
yriyb/iéHHOM  ypOBHe cpeaHero o0miero o0pa3oBaHusi — oOecrieueHue
JanbHeMIero pa3BuTHs WHGOOPMAIIMOHHBIX KOMIETeHIMi 00yuarolierocsi, ero
TOTOBHOCTH K JKH3HHU B YCJIOBUSIX PA3BHBAIOIET0Cs MHPOPMAIIMOHHOTO 00IIjecTBa
M BO3pacTarwollleid KOHKYDeHIIMM Ha pbIHKe Tpyja. B CBS3M C 3TUM u3ydeHUe
nHdopmaTuky B 10—11 K/maccax AO/DKHO 00eCrieunTh:

c(hOpMUPOBAaHHOCTh MHMPOBO33DEeHMs,, OCHOBAHHOTO Ha IIOHMMaHUU POJU
vHbOpMaTUKY, WHGOOPMAI[MOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJIOTUA B
COBpPEMEHHOM 0011]eCTBe;

c(hOpMUPOBAHHOCTH OCHOB JIOTUYECKOT'O Y aTOPUTMUUECKOTO MbIIIEHMUS;

c(hOpMHUPOBAaHHOCTb YMEHUM pa3iuuath (PakTbl W OLIEHKW, CpPaBHUBATb
OlleHOYHble BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMUA OLIEHWBAaHUSI U CBSI3b
KpUTEepHeB C onpezenéHHON CUCTeMOU LIeHHOCTe , TIPOBePSTh Ha I0CTOBEPHOCTD U
06006111aTh H(MOPMAIHIO;



chOpMUPOBAHHOCTh ~ TMPEJCTaBAeHUNA O BAUSIHUM  UHGOPMALIMOHHBIX
TEXHOJIOTUA Ha J>KW3Hb 4YejioBeKa B 00IlecTBe, TOHMMaHWe COIL[MATbHOTO,
5KOHOMHYECKOIr'0, ITOJIMTUYEeCKOIo, KYJbTYPHOIO, FOPUAUYECKOIO, IPHUPOIHOrO,
S5PrOHOMUYECKOr0,  MEeJULMHCKOr0O W (PU3MOJIOTUUECKOrO0  KOHTEKCTOB
MH(MOPMAaILMOHHBIX TeXHOJIOTUI;

TIPUHSITHE TPAaBOBbIX U 3TUUYECKUX ACMEKTOB MH(POPMALIMOHHBIX TEXHOIOTHUM,
OCO3HaHWe OTBETCTBEHHOCTH JIIOZIeM, BOB/IEUEHHBIX B CO3/jaHUE U HCII0/b30BaHUEe
VMH(OPMAaLMOHHBIX CUCTEM, pacripoCTpaHeHre UH(OpMaLuy;

CO3/laHWe YCJIOBUM /i1 pa3BUTHSI HABBIKOB y4eOHOM, ITPOEKTHOM, HAy4YHO-
MCCJIeJ0BaTe/IbCKOM M TBOPYECKOW JesATeTbHOCTH, MOTHBAI[MM OOyYaroIuxcsi K
CaMOpPa3BUTHIO.

B cozmepkanuu yuebHoro mipegMeta «MHMOpMaTHKa» BBIIEISIOTCS YeThIpe
TeMaTUUeCKHX paszea.

Pazgen «IludgpoBass TpaMOTHOCTH» TIOCBAILEH BOIPOCaAM YCTPOMCTBA
KOMITBIOTEPOB Y JIDYTUX 3JIeMEHTOB LU(POBOr0 OKPY)XEeHMs, BK/IHOYast
KOMIIbIOTEPHBIE CEeTH, UCI0/b30BaHUIO CPe/ICTB OTepal[MOHHON CUCTeMBbI, paboTe B
cetu VIHTepHET U UCIOJ/Ib30BAHUIO WHTEPHET-CePBHCOB, WH(POPMALIMOHHOU
6e301acHOCTH.

Paznen «Teoperuuyeckue OCHOBbI HH(OPMATHKH» BK/IHOUaeT B cebs
MOHATUMHBIA anmnapat WH()OPMAaTHUKH, BOIPOCHl KOAVMPOBAHUS WH(OPMALMH,
v3MepeHuss WHGPOPMAI[MOHHOTO 00BEMa AAHHBIX, OCHOBBI anreOpbl JIOTUKU H
KOMIIbIOTEPHOI'0 MO/Ie/TMPOBaHUS.

Pasgen «AnropurMel ¥ IporpaMMHpOBaHHe» HallpaB/eH Ha pasBUTHE
a/ITOPUTMUYECKOTO MBIILIeHHs], pa3paboTKy arOPUTMOB U OLIEHKY UX CJIOKHOCTH,
dbopMUpOBaHre HaBLIKOB peasiv3aliii MpPOrpaMM Ha si3blKaxX MPOrpaMMHPOBaHUS
BBICOKOT'O YPOBHS.

Paznen  «VH(popManMoHHbIe  TEXHOJOTMM»  TIOCBSIIEH  BOMNpPOCaM
NIpUMEHEHUsT UH(QOPMALIMOHHBIX TEeXHOJIOTHH, peajM30BaHHbIX B IIPUK/IAJHBIX
MPOrpaMMHBIX TIPOAYKTaX U MHTEPHET-CePBUCAX, B TOM UMCJ/Ie B 3a/jauax aHa/iu3a
JAHHBIX, MCIOb30BaHUIO 0a3 AAHHBIX W 3JIEKTPOHHBIX TabuL] A/ pelleHus
TIPUK/IaJHbBIX 3a/a4.

B mipuBeféHHOM gasnee copep)kaHuu yuyeOHoro ripegmera «MH(popmarrka»
KYPCHMBOM  BbIJleJIEHbl  [IOTIO/IHUTE/IbHbIE TeMbl, KOTOpble He BXOJAAT B
00si3aTeNbHYI0 TIPOrpamMmy 00yueHUsi, HO MOTYT ObITb MPe/JIO’KeHbI /151 U3yUeHuUs
OT/ie/IbHBIM MOTHMBHPOBAHHBIM U CITIOCOOHBIM 00yUaroLUMCSl.

Yrny6/néHHbIN  ypOBeHb U3yueHUs HWHGOPMATUKU pEKOMEHAYeTcs  [iIs
TeXHOJIOTUYECKOTO  Tpo(usis, OpHUEeHTHPOBAHHOTO HAa  HWH)XEHEePHYH U
MHGOPMAL[MOHHYI0 Ccdepbl /leATebHOCTH. YT/IyO/EHHBIM YpOBEHb U3yueHUs
nHbopMaTHKX obecrieurBaeT: MOATOTOBKY OOYyuarol[uXCsl, OPUEHTUPOBAHHBIX Ha



CelMaJbHOCTA B 00/1aCTM  MH(POPMAIJMOHHBIX TEXHOMIOTUA U HWHKeHepHbIe
CIeLMaJbHOCTHA, y4dacTHe B TMPOEKTHOM U HCCJIe[0BaTe/IbCKOM [1eITelbHOCTH,
CBSI3aHHOM C COBpPEMEHHbIMU HarpaB/JeHUSIMU OTpaciu UHGOPMAaI[OHHO-
KOMMYHMKAILIMOHHBIX TEXHOJIOTHUM, MOIFOTOBKY K y4aCTHIO B OJTUMITMA/IaX U CAade
EauHoro rocyjapcTBeHHOT0 9K3aMeHa 1Mo MH(OpMaTHKe.

[TocnemoBaTenbHOCTh WM3Y4YeHUs] TeM B Tipefiesiax OJHOT0 Tofa Oo0yueHus
MOXXeT ObITb W3MeHeHa I10 YCMOTPEHUIO YyuuTesisi MpPH TOATOTOBKe paboueid
MpOrpaMMbl U MOYPOYHOTO TJIAaHUPOBAHUSI.

OO111ee UKC/I0 YaCOB, PEKOMEHOBAHHBIX [I/Is1 U3yUeHUsT HHDOPMAaTUKH — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hegest0), B 11 knacce — 136 yacoB (4 yaca
B HeJle/io).



COAEPXXAHUE OBYUEHUA
10 KJTACC

IudpoBas rpaMoOTHOCTH

TpeboBaHWss TexXHWKW 0e30MMaCHOCTM W TWUTHEHBI TIpU paboTe ¢
KOMITbIOTEPAMU U [IPYTUMH KOMITOHEHTaMU 1[U(POBOTO OKPYKeHUSI.

[TpuHLUTIEI pabOTHI KOMITBIOTEPOB M KOMIIBIOTEPHBIX CUCTeM. APXUTEKTypa
¢boH HeiiMmaHa. ABTOMaTUueCcKoe BBITIOJTHEHHWE TPOrpaMMbl  IPOIL[eCCOPOM.
OmneparvBHasi, TIOCTOSTHHas W JoJroBpeMeHHasi TamsaTh. OOMeH JaHHBIMH C
MOMOIIIBIO IMH. KOHTPO/1/1epbl BHEIIHUX YCTPOUCTB. [IpsiMoit JOCTy K MaMSsITH.

OcHOBHBIE TeHJeHL[UU pa3BUTUA KOMIIBIOTEPHBIX  TEXHOJIOTHW.
[TapansenbHbIe BbIUKCJIEHUS. MHororpoLeccopHbie CHUCTEMBI.
CynepkoMIibioTepbl. PacripeziesiéHHbIe BBIUHC/IATETbHBIE CUCTEMBI U 00paboTKa
OonbllIX AaHHBIX. MoOWIbHBIE I[M(POBBIE YCTPOWCTBA U WX pOJib B
KOMMYHUKaLUSX. BcTpoeHHbIe KOMIIbIOTEepBI. MUKPOKOHTPOJI/IEPHI.
Po6oTH31pOBaHHbIE TIPOM3BO/ICTBA.

[TporpamMMHOe obecrieueHrie KOMIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. BHbI
TIPOrpaMMHOTO obecrieueHUs U WX Ha3HaueHWe. OcoOeHHOCTU TIPOrPaMMHOTO
obecrieueHrsi MOOWIBHBIX yCTpoucTB. [lapasiesibHOe TIpOrpaMMHDPOBaHUe.
CucremHoe TmporpaMMHoe obecrieueHue. OrmepalliOHHbIE CHUCTEMbBI. Y TUIWTHI.
HpaviBepbl  yCTpOWCTB. WHCTamnsiuvss W [AEUMHCTA/UISIUAS  [POrpPaMMHOIO
obecrieueHusl.

@aitioBble cUCTeMbl. [IpUHLIMMBI pa3MeleHUs] U WMeHOBaHUs (ailyioB B
nonroBpemeHHol namsiTy. [I1a6moHbI A1 onvcaHus TPy (aiiyioB.

[TporpamMmmMHoOe obGecrieuerre. JIniieH3MpOBaHWe TTPOrPAMMHOTO 0OecTieueHust
v 1udpoBeix pecypcoB. [IpompuerapHoe u cBOOOAHOE  TPOrPaMMHOE
obecrieueHre. Kommepueckoe ¥ HeKOMMepUeCcKoe HCI0/Ib30BaHKe TIPOTPaMMHOT0
obecrieueHusi ¥ 1U(PPOBLIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHaBIMBaeMasl
3aKOHOAATebCTBOM Poccuiickont @efiepalii 3a HelpaBOMEPHOEe MCII0/Ib30BaHUe
IIPOrPaMMHOT0 o0ecrieueHus ¥ LIU(PPOBBIX PeCypPCOB.

[IpyHLUMIBI TOCTPOEHUS U arrapaTHble KOMIIOHEHTbI KOMITBIOTEPHBIX CEeTeu.
CeteBsle 1ipoToko/bl. CeTb MHTepHeT. Anpecanus B cetu VIHTepHeT. IIpOTOKO/IBI
creka TCP/IP. Cucrema JOMEHHbBIX UMEH.

Pasnenenne IP-ceTh Ha mojceTH C TMOMOILIBIO Macok mnozaceted. CeTeBoe
aAMUHUCTpUpOBaHue. [lo/yueHre [JaHHBIX O CeTeBbIX HACTPOMKAX KOMIIbIHOTEpaA.
IIpoBepka Ha/mvMuus CBSI3U C y3/IoM ceTd. OmnpezeneHyve MapLIpyTa ABWKEHUS
TaKeToB.

Bugbt  gestenbHocTM B cetd  MHTepHer. CepBuchkl  MHTepHerta.
['eouHdopmaloHHbIe CUCTeMBI. ['e0/I0KallMOHHBIE CEPBUCHI PealbHOTO BpeMeHU



(Haripumep, JiOKalsi MOOUWIBHBIX Tene()OHOB, OIpeje/ieHre 3arpy>KeHHOCTH
aBTOMarucTparseil), UHTepHET-TOProBJisi, OpPOHUpPOBaHUe OWIETOB Y TOCTUHHULL.

['ocymapcTBeHHbIE 3/IEKTPOHHBIE CEepPBUCHI U yoiyrd. CoLuajibHble CeTh —
opraHu3alysi KOJUIEKTUBHOI'O B3aMMOJENCTBUSI U oOMeHa nAaHHbIMU. CeTeBoit
JTUKeT: TpaBW/a TOBe/leHUs B KubeprpocTpaHcTBe. [Ipobsiema TOTMHHOCTH
nosiyueHHOU nH(MopMauu. OTKpbIThie 06pa3oBaTe/ibHbIE peCYPCHI.

TexHOreHHble W SKOHOMUYECKHEe YTrpo3bl, CBSI3aHHbIE C KCMO/Ib30BaHUEM
MH(POPMAaLIMOHHO-KOMMYHHUKALIMOHHBIX TexHosiorui. OO6iue mpo6ieMbl 3alliyThl
vHbopMaiui ¥ uHGOpMalMoHHOW  Ge3omacHoctu. CpezicTBa  3allUTHI
vH(MOpMalMM B KOMIIbIOTEPaX, KOMITbIOTEDHBIX CETSIX YW aBTOMAaTU3MPOBAHHBIX
nHGOpMaL[MOHHbIX  cucTeMax. [IpaBoBoe obecrieueHre WHGOPMALMOHHOMN
6e30macHOCTH.

[lpemoTBpaijeHue  HECAaHKIIMOHMPOBAHHOTO  AOCTyma K JIAYHOU
KOH(U/IeHLIMaIbHOM MH(OpPMaLMY, XpaHSIIencs: Ha MepCOHaJbHOM KOMIBIOTEpeE,
MOOHWIBHBIX yCTpoiicTBax. BpefoHocHOe mporpaMmHoe obecrieueHre U CIOCOOBI
60opbOBl C HUM. AHTUBUDYCHble TIporpaMMbl. OpraHu3zalys JIAYHOTO apxuBa
nHdopmaiu. PesepBHoe KonvpoBaHue. [TaposibHasi 3aliuTa apxuBa.

[MMudpoBanre pgaHHbIX. CUMMeTpUYHbIE W HECUMMETPUUHbIE IIUQPBHI.
[Mudper npoctori 3amenbl. [Iugp Lesapsa. Iudp Bwxkenepa. Anroputm
mmgppoBanus RSA.

TeopeTuyeckue 0CHOBbI HHPOPMATUKHU

WNudopmarusi, jaHHbele ¥ 3HaHUs. VIHGOpMalMOHHbIe MPOLIECCHl B TIPUPO/JE,
TeXHUKe U 00I1[ecTBe.

HemnpepbiBHbIE ¥ [UCKPeTHbIe BeJMUMHBI U CUrHa/ibl. HeobxoauMocThb
JUCKpeTr3aluu WHbopMaluK, TipefiHa3HaUeHHOW /il XpaHeHus, Iepefaud |
00paboTKH B [UGPOBBIX CUCTEMAX.

[BouuHOe KOAWpOBaHWe. PaBHOMepHble U  HepaBHOMEDHble  KOJb.
HexkoaupoBaHue COOOIeHUH, 3alTMCAHHBIX C TIOMOII[BI0 HEepaBHOMEPHBIX KOJIOB.
YcnoBue ®aHo. IlocTpoeHue OAHO3HAYHO [EKOAUPYEeMBIX KOJOB C ITOMOLLbIO
JepeBa. EWHULIBI M3MepeHUs KoMuecTBa UH(PopMaLyy. AdaBUTHBINA MOAXOM K
OLIeHKe KO/IMuecTBa MH(OpMaL1H.

Cuctembl cumciieHus.. Pa3BépHyTasi 3amuch 1[eJIbIX W JPOOHBIX 4YuCen B
MO3ULMOHHOW cucTeMe cuucieHus. CBOMCTBa TO3UI[MOHHOW 3alyCH 4YMC/Ia:
KOJIMYeCTBO LU(P B 3aluCH, NIPU3HAK Ae/JMMOCTH YMC/Ia HA OCHOBaHUE CUCTEMBI
CUMC/IeHUsI. AJITOPUTM TepeBO/a LIeJIOro Yyucaa U3 P-UuHOM cUCTeMbl CYUC/IeHHS B
JeCITUUYHYI0. AJITOPUTM TepeBoJia KOHeuHOW P-uuHol Apobu B /IeCATHUUHYHO.
AJITOpUTM TiepeBO/la 11eJIOTO YMC/a U3 JeCITUYHOW CHUCTeMbl cuucieHuss B P-
nuHyto. [lepeBos KOHEUHOW [AecSTHUHOM Jpobu B P-wuHyro. JIBouuHas,
BOCbMepHYHas Y 1lIeCTHa/LaTepUyuHasi CUCTeMbl CUMC/eHUs], CBSI3b MeXy HHUMHU.



ApudmeTrueckue oriepaljiyd B TO3ULIMOHHBIX CUCTeMaxX cuucieHus. TpouyHas
yPaBHOBeILlIeHHAasl CUCTeMa CUUC/IeHUsl. JIBOMYHO-/|eCATUYHAs CUCTeMa CUKC/IeHUS.

KopupoBanne TtekcTtoB. KogupoBka ASCII. OpHobaliTHble KOJMPOBKH.
Crangapr UNICODE. KomupoBka UTF-8. Ompepenenve HWH()OPMaLIOHHOTO
00BEMa TEKCTOBBIX COOOIIIeHHUH.

KogupoBanne  m300pakenuil. OijeHka  WHGOPMAIMOHHOTO  00BEMa
rpauueckux JJaHHBIX TIPH 3aJjlaHHBIX pa3pelieHnH U riyOrHe KOAMpOBaHUs 1IBeTa.
LIBeToBble MOZenu. BekTopHoe KogupoBaHue. Popmatbl rpaduueckux (hausos.
TpéxmepHasi rpaduka. @pakTasnbHas rpaduka.

KoaupoBanue 3Byka. OtieHKa WH(GOPMALMOHHOTO 00bEMa 3BYKOBBIX JJaHHBIX
TIpU 3a/IaHHBIX YaCTOTE AUCKPETU3aLMy U Pa3psiAHOCTHA KOAMPOBAHMUS.

Anrebpa noruku. IloHsiTHe BBICKa3bIBaHUSA. BbICKa3biBaTe/lbHbIE (OPMBI
(mpeavikaThl). KBaHTOPBI CyI1]eCTBOBAHUS U BCEOOII[HOCTH.

Jlornueckue omepanyu. Tabmuibl UCTUHHOCTH. Jlornueckue BbIpaXkeHUS.
Jlornueckue TtoxzpecTtBa. Jloka3aTenbCTBO JIOTMYECKUMX TOXKIECTB C IMOMOILIBIO
TabML] UCTUHHOCTH. JlorruecKyre orepaljuy U oriepalyy HaJi MHOXKeCTBaMH.

3aKoHbI aareOphbl JIOTMKW. OKBUBAJEHTHbIe MpPeoOpa30oBaHUs JIOTUUECKUX
BbIpakeHWH. Jlornueckve ypaBHeHUs] U CUCTEMbI yDaBHEHUU.

Jlornueckre (QyHKUMH. 3aBUCHUMOCTb KOJIAYECTBA BO3MOXKHBIX JIOTMYECKHX
(QyHKLUM OT KOJIMYeCTBa apryMeHTOB. [1o/iHbIe CUCTeMBbI JIOTUYeCKUX (DYHKIUH.

KaHoHuueckvie  QopMbl  JjioTUuecKuX  BbipakeHU.  CoBepllieHHbIe
JV3bIOHKTHMBHbIE U KOHBIOHKTHMBHbIE HOpMajbHble (OPMbI, aJrOPUTMbI HX
TOCTPOEHHUsI T10 TabJiviie UCTUHHOCTH.

Jlornueckre »>/eMeHTbl B COCTaBe KommbioTepa. Tpurrep. Cymmatop.
MHoropa3psanbeii cymmarop. I[locTpoeHre cxeM Ha JIOTMYECKHUX 3JIEMEHTax [0
3alaHHOMY JIOTUYECKOMY BBID&KEHUI0. 3aluvChb JIOTUYECKOTO BBIPAKEHUSI 10
JIOTUUECKOU CXeMme.

[IpencraBneHre Lie/bIX 4YKCesl B MNaMATH KOMIbiOTepa. OrpaHWYeHHOCTb
[lvaria3oHa 4Yuceq TpPU OrpaHWYEHWH KOJIMuecTBa pas3psgoB. [lepernonHeHue
pa3psAHON CeTKH. be33HakoBbIe UM 3HAKOBbIE JAaHHBIE. 3HAKOBBLIN OWT. [[BOMUHBIM
JOTIOJTHUTE/TbHBIA KO/ OTpULIaTe/TbHbIX YUCEJI.

[To6uToBble sorvueckue ornepauyd. Jloruueckuii, apudmeTruuyeckuidi u
UKIMUeckui  casuru. [ludpoBaHue ¢ TOMOMIbIO TIOOMTOBOM  oreparuu
«uckroyvatroree NJIN».

[IpencraBrieHre BeIleCTBEHHBIX YMCEJ B MaMSATH KOMIIbIOTEpa. 3Hayvallas
YacTh U TOPSZIOK urciia. luara3oH 3HaueHUl BellleCTBeHHbIX umces. [Ipobsiembl
XPDaHEHHWs BeIleCTBEHHBIX UKWCEeJ, CBSI3aHHble C OrpaHUYEHHEM KOJIMYeCTBa
paspsoB. BreInosHeHWe orepali C BeL[eCTBEHHbIMM UKCJ/IaMH, HaKOIIEHHUEe
OLIMOOK TIPU BBIUYHCTIEHUSIX.



ANropuTMBbI 1 NPOrpaMMHUPOBaHUe

OnpefeneHrie BO3MOJKHBIX pe3y/bTaTOB paboThl MPOCTEUIINX aJrOPHUTMOB
yrpaB/ieHUs] WCIOJHUTENSMA M BbIUUCIUTE/NbHBIX aaroputMmoB. OripezesieHue
MCXO/JIHBIX JJaHHBIX, TIPU KOTOPBIX a/IfOPUTM MOJKET JjaTh TpeOyeMblii pe3y/bTar.

OTanbl pellleHdsi 3aJauy Ha KOMIIblOTepe. VHCTpymeHTasibHble CpeZCTBa:
TPAHCJ/IATOP, OTJIaJuUK, NpOoMUIMPOBIIMK. KoMnuisumss YW WHTeprnpeTalys
nporpamMM. BupTyasbHble MallliHbI.

WHTerpyvpoBaHHas cpefa pa3paboTKu. MeToAbl OT/IaJKA IPOrPaMM.
Wcnonb3oBaHue TpacCMpOBOYHbIX Tabsul. OtnafouHbiii BbiBoj. [loriaroBoe
BBITI0JIHEHWE TIporpamMmMel. Touku octaHoBa. [IpocMOTp 3HaueHuM nepeMeHHbIX.

Aspik nporpammupoBanus (Python, Java, C++, C#). Tunel [aHHBIX:
L|e/IOYUC/IeHHbIe,  BellleCTBeHHble, CHUMBOJIbHbIE, JlorMyeckue. BetsneHus.
Cnoxuble ycnoBusi. Lluknael ¢ ycioBuem. LlMKabl 1O MepeMeHHOM.
B3auMo3aMeHsseMOCTb  pa3/iMUHbIX  BHW/OB  LIMK/JIOB. VIHBapuaHT  LUKJa.
CocraprieHre LMK/JIa C MCIO/Ab30BaHMEM 3apaHee OMpe/ie/iEHHOr0 WHBAapUaHTa
L[MK/Ia.

ToKkymeHTUpOBaHue MIPOrpaMM. Vcnonb30BaHue KOMMeHTapHeB.
[ToaroToBKa onvcaHusi MPOrpaMMbl U MHCTPYKLMU [1J151 TI0JIb30BaTeIs.

AnroputMbl 06pabOTKM HaTypa/bHBIX UKCesl, 3alMCaHHbIX B TO3ULIMOHHBIX
cucTeMaxX CyMC/eHUs: pa30ueHWe 3amucyd Yucjia Ha OTJe/ibHble LUQPBHI,
Haxo)KJeHue CyMMbl W Tipou3BeJeHUsi LU(dp, HaXOXKAeHWe MaKCUMaJbHOM
(MUHHMMa/IbHOW) LIUGPBHI.

Haxox/ieHre Bcex MPOCTBIX uvcesn B 3aJJaHHOM /uaria3oHe. [IpezicraBieHue
yuc/aa B BUle Habopa MpOCTBIX COMHOKUTe/el. AJITOPUTM ObICTPOTO BO3Be/IeHUs
B CTeleHb.

Ob6paboTKa JaHHbIX, XpaHAL[UXCS B (paitiax. TeKCTOBbIe U ABOWYHbIE (halisIbl.
daitioBble TiepemMeHHble ((aiioBble ykaszaTenu). UTteHuve u3 (ailia. 3anuch B
(aiin.

Pa3buenue 3azauu Ha nozzazaun. [Toanporpammel (mpoLeAypsbl U GYHKLIWN).
Pekypcusi. PekypcuBHble 00beKThl ((hpakTanbl). PeKypcuBHbIE TIpOLeAypbl H
dbyskiuu. Vcrosb3oBaHre cTeKa /iJisi OpraHyu3aliii peKypCUBHBIX BbI30BOB.

Wcnonb3oBaHue CTaHAAPTHOW OWUO/IMOTEKU sA3bIKA TIPOTPAaMMUPOBAHUS.
[MogkmoueHne  OMOMMOTEK  TOAMPOrpaMM  CTOPOHHUX — TPOU3BOJUTEIEN.
MoaynbHbIM MPUHLKMIT TTIOCTPOEHUS TIPOrPaMM.

YucneHHble MeToAbl. TouHoe U TpUOMKEHHOE pellleHusl 3aJauu.
YuicieHHbIe MeTO/IbI pPellieHUsI ypaBHeHUI: MeToZ, TiepeOopa, MeTo i TI0JIOBUHHOT'O
nenenusi. [IpubmkéHHOe BbIUKC/IEHWE [AJUH KPUBBIX. BbluncieHue Tuioiazeid
buryp C TOMOLIbI0 UHWCAEHHBIX MeTOAOB (MeTOZ, MPSMOYTOJbHUKOB, METOJ



Tpaneuii). [loMck makcumyMa (MUHUMyMa) (YHKIUM OJHOW TepeMeHHOU
MEeTO/0M TTOJIOBUHHOTO Jle/IeHUSI.

OOpaboTKa CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (DYHKIMM  si3bIKa
TIPOrpaMMHPOBaHUs [ijisi 00pabOTKM CMMBOJIBHBIX CTPOK. AJTOPUTMBI 00paboTKH
CUMBOJIbHBIX CTPOK: TMOJCYET KOJMYeCTBa TMOSBJAEHWMA CHUMBOJIAa B CTPOKe,
pa3buieHre CTPOKM Ha cCJjioBa 10 MpobenbHBIM CHMBOJIAM, TOMCK TOACTPOKH
BHYTPM [JaHHOW CTPOKM, 3aMeéHa HaWlJieHHOW TIOACTPOKM Ha [IPyryl0 CTPOKY.
['eHepalss BCex C/I0B B HEKOTOPOM as(aBUTe, Y[OBJETBOPSIOLIMX 3aJaHHBIM
orpannueHusM. [Ipeobpa3oBaHMe unc/ia B CHMBOJIBHYIO CTPOKY U 0O6paTHO.

MaccuBbl W TIOC/I€[JOBAaTe/bHOCTA 4Yucen. BbrunciieHue 006001IEHHBIX
XapaKTePUCTUK 3/IEMEHTOB MacCHBa WM YUCJIOBOM TOC/Ie10BaTe/IbHOCTH (CyMMBI,
TpOU3Be/IeHUs], CPeJHEero apu@MeTHyecKoro, MUHMMAJbHOIO U MaKCUMalbHOTO
3JIeMEHTOB, KOJIMUECTBA 3/IEMEHTOB, Y/ OBJIETBOPSIOIIMX 3a/laHHOMY YCJIOBUIO).
JIMHeWHbIM ITOUCK 3aIJaHHOr0 3HaUYeHHsI B MaCCHUBe.

CopThpoBKa 0IHOMepPHOro MaccuBa. IIpocTeie MeTozbl COPTUPOBKU (METOZ
MMy3bIpbKa, MeTOZ, BbIOOpa, COPTHMPOBKAa BcTaBKamH). COPTHPOBKA CIIHUSHHEM.
bricTpass copthpoBka MaccuBa (airoput™ QuickSort). [IBOMUHBIM TOUCK B
OTCOPTHPOBAaHHOM MacCCHUBe.

[IBymMepHble MacCHUBbI (MaTpHIlbl). AATOPUTMBI 00pabOTKM JBYMEPHBIX
MaCCHBOB: 3allO/IHEHWe ZIByMEPHOI'O YKMC/I0BOrO MacCHBa 10 3aJjlaHHbIM IIpaBuaMm,
TIOMCK 3JIeMeHTa B JBYMEPHOM MaCCHUBe, BbIUMC/IEHHMEe MakCuMyMa (MUHUMYyMa) U
CyMMBbI 3/IeMEHTOB [BYMEPHOTO MacCHBa, IlepecTaHOBKA CTPOK U CTOJIOIOB
JIBYMEPHOI'0 MacCHBa.

NudopmanoHHbIe TeXHO/IOTHH

TekcToBbIi Tipolieccop. PenaktvpoBaHue U (opmaTtupoBaHue. IIpoBepka
opdorpagun u rpammaTukd. CpefcTBa MOWCKa W aBTO3aMeHbl B TEKCTOBOM
npoueccope.  Mcnonb3oBaHue — ctwied.  CTpyKTypUpPOBaHHbIE — TEKCTOBBIE
nokymeHTbl. CHOCKM, ornaesieHue. KosinekTvBHass paboTta C [JOKYMEHTaMU.
VIHCTpyMeHTBI pelieH3UpOBaHUs B TEKCTOBBIX Tporjeccopax. O6/auHble CepPBUCHI.
Henoasi mnepernucka. Pedepar. IlpaBuwia 1UTHpPOBaHWS HCTOYHUKOB U
oopmsienusi 6Gubmmorpaguueckux ccoiiok. OdopmieHre CrKMCcKa JUTepaTyphl.
3HAaKOMCTBO C KOMITBIOTEDHOM BEDCTKOM TeKCTa. TexHu4yeckKue CpejiCTBa BBOJA
TekcTa. CnenuanusvpoBaHHble CpeICTBA DPeJAKTHPOBAHUS MaTeMaTU4eCKHUX
TeKCTOB.

Anamu3 gaHHbIX. OCHOBHbIE 3a/lauM aHaaM3a [aHHBIX: MPOrHO3WPOBAHUE,
Kjlaccu(uKalus, KiacTepus3alusi, aHaivi3 OTK/IOHeHWM. [locienoBarenbHOCTB
pellleHUs 3a/lau aHa/M3a JIaHHBIX: COOp TEPBUUHBIX JaHHBIX, OUMCTKA U OLleHKA
KauecTBa J@aHHbIX, BIOOp W/WIM MOCTPOeHHe MOJesH, TipeoOpa3oBaHre [JaHHbBIX,
BU3ya/M3aliusl JJaHHbIX, UHTepIIpeTaliusi pe3y/bTaTtoB. [IporpaMMHbIe cpeficTBa U



MHTepHeT-CepBHUChI AJisi 00pabOTKU U Tpe/CTaB/ieHus JaHHbIX. bosibllve faHHbIe.
MaimHHOe o6yyeHue. VIHTe/NIeKTyanbHbIM aHalin3 JaHHBIX.

AHanu3 AAHHBIX C TOMOLLBI0 3/IeKTPOHHBIX Tabsul]. BbluncieHre CymMMBbl,
cpeziHero apugmeTrueckoro, Haubosbllero (HaMMeHbLIero) 3HaueHus Juara3oHa.
Bbruncnenne kosgduiyeHTa KoppensiiuM ABYX PsAOB AaHHbIX. IlocTpoeHue
cTo/I0UaThiX, JIMHEMUaThiX M KPYroBbIX JuarpamMMm. IloctpoeHue rpaduKoB
dynkumii. [Togbop MMHUM TpeH[ja, pellleHre 3a/jau MPOrHO3UpOBaHUs.

UuceHHOe pellleHWe YpaBHeHWM C TIOMOIbI0 T1ozbopa MapameTpa.
OnTuMu3anms Kak IMOMCK HawIydlllero pelleHus B 3a/laHHbIX yciaoBUsx. LleneBas
¢yHKuuMs, orpaHuueHus. JIokanbHble U [/100a7bHBIM  MHUHUMYMBI L{e€BOM
dbyHKk1K. PellieHue 3a1au ONTUMU3aLMU C TIOMOLLBIO 37IeKTPOHHBIX TaOJIHL.

11 K/TACC

TeopeTuueckue 0CHOBbI HHPOPMATUKHU

TeopeTrnueckde MOAXOAbl K OLIEHKe KOJMuecTBa MHGOpMaluu. 3akoH
afaauTUBHOCTA WMH@opManuu. Popmyna Xaptiu. MHpopMauys U BepOSITHOCTb.
®opwmyna IlleHHOHA.

Asnroputmbl  ckatust JaHHbix. AsroputM RLE. Anroputm Xaddmana.
AnroputmM LZW. AIroput™Mbl CKaTusi [aHHbIX C [OTepPSIMU. YMeHbIleHue
r/lyOMHBI KOgMpoBaHUs 11BeTa. OCHOBHBIE H/jer anropuTtMoB ckatusi JPEG, MP3.

CKOpOCTh Tiepefiaud  [aHHBIX. 3aBUCUMOCTb BpEMEHM T[iepejaud OT
WHGOPMAI[MOHHOTO 00BbEMa AAHHBIX U XapaKTepUCTHK KaHaja CBSI3U. [IpUUMHBI
BO3HUKHOBEHHUSI OLIMOOK Tpu Tmepefaue JAaHHbIX. Kofbl, TI03BOJISIOLIHE
oOHapy>KvBaTh W HCIIPAB/ATh OIIMOKYW, BO3HUKAIOIIME MpU Iepefade [IaHHBIX.
Paccrostiue Xsmmunra. KoavposaHue ¢ ioBTropeHreM 6utoB. Koabl XaMMHHTa.

Cucrembl. KoOMIOHEHTBI cucCTeMbl M UMX B3aumogeucTBrhe. CHUCTEMHBIN
3¢ dekT. YnpaBaeHre Kak MHGOPMaI[MOHHKIH poiiecc. ObpaTHasi CBSI3b.

Mogenu u MogenupoBanue. Llens mogenvpoBaHus. COOTBETCTBUE MOJeE/U
MoJleTMpyeMoMy OOBEKTY WM TIPOIeCCy, el MoenrpoBaHus. DopMain3arys
TIPUKJ/IJHBIX 3a/au.

[TpencraBneHre pe3y/bTaTOB MOJeNIUPOBaHUS B BHUAe, YyA0OHOM Ajis
BOCTIPUATHS UesioBeKoM. ['padrueckoe Tipe/icTaBlieHUe IaHHbBIX (CXeMbl, TabJIULIbI,
rpaukn).

I'padbl. OcHoBHBIE MOHATHSA. Buabl rpadoB. Onvcanve rpadoB ¢ MOMOIIbIO
MaTpUL] CMEeXHOCTH, BeCOBBbIX MaTpUL], CIIMCKOB CMEXHOCTU. PeleHue
aTOPUTMUUYECKUX 33/lau, CBSI3aHHbIX C aHaau3oM rpadoB (TOCTpoeHUe
ONTUMAIbLHOTO TYTHU MeX/Ay BeplIIMHaMu rpada, omnpejeieHHe KOJAUeCcTBa
pPa3/iMUHbIX TIyTeM MeXAy BepIIMHAMHA OpPHWEHTUPOBAHHOTO alUK/IUYeCKOro

rpada).



HepeBbst. bunapHoe naepeBo. [epeBbsi moucka. Criocobbl 06xoza Aepesa.
[IpencraBieHvie apudMeTHUECKUX BbIpa)KEHUHM B BUJE JepeBa. JWCKpeTHbIe UTDhI
JIByX UTPOKOB C MOTHOU nH(popMaiiyeii. [ToctpoeHue fnepeBa nepebopa BapHaHTOB,
OIMMCaHWe CTpaTeruy Wrpbl B TabJUUHON GopMe. BBIMTPHIIHBIE U TIPOUTPBILITHBIE
TO3ULMU. BBIMIPBIIIIHBIE CTpaTeruu.

CpezcTBa UCKYCCTBEHHOI'O MHTessieKTa. CepBUCHI MAllIMHHOIO IlepeBoza U
pacrio3HaBaHus YCTHOW peuu. KorHUTHBHBIE cepBUCHL. VieHTU(hUKaLMS U TTOHUCK
1300pakeHUH, pacrio3HaBaHue L. Camoobyuatoriuecst CUCTEMBI.
NcKyccTBeHHBIM WHTE/IIEKT B KOMIBIOTEPHBIX Wrpax. Vcmosib3oBaHWe MeTOZ0B
WCKYCCTBEHHOTO MHTe/UIeKTa B 00ydYarolux cucreMax. VIcrmonb3oBaHWe MeTO/[0B
MCKYCCTBEHHOTO MHTesl/IeKTa B poboToTexHuke. MiHTepHeT Beleil. [lepcrieKTHBEI
Pa3BUTHSI KOMIILIOTEPHBIX MHTE/IJIEKTYyaIbHbIX CUCcTeM. HelipOHHBIEe CeTH.

A/IropuT™MBI M IPOrpaMMHipoOBaHHe

dopManm3auuss  TOHATUSA ~ ajroputma.  MammHa ~ TeropuHra — Kak
yHUBepCa/ibHasi MO/ie/ib Bbiurc/ieHud. Te3nc Uépua—ThroOpUHra.

Ot1leHKa CI0XKHOCTU BbIUMC/IeHHN. BpeMsi paboTbl 1 00bEM HCMONb3yeMoi
MaMsATh, MX 3aBUCMMOCTb OT pasMepa UCXOAHbIX [AaHHbIX. OrjeHKa
ACUMITTOTUYECKOW  CJIOXKHOCTU ~ aJTOPUTMOB. AJITOPUTMBI  TTOJIMHOMUAIBHON
cnoxxHoctu. [lepebopHble  anropuTmbl. [IpviMepbl  pa3/MUHBIX — aJArOPHUTMOB
pelleHrs OJHOU 3a/iaur, KOTOPbIEe UMEIOT Pa3/IMYHYI0 CJIOKHOCTb.

ITovck mMpOCTBIX YuMCe/l B 3aJlaHHOM /yaria3oHe C IIOMOLLbH aJropuTMa
«perteTo JpatocheHa».

MHoropa3psifiHble 1ie/ible YMc/a, 3a/jauu AJIMHHOW apu(hMeTUKHU.

CnoBapu  (accolMaTHBHbIE MacCHUBbI, OTOOpaXkeHuWs ).  X3II-TabaULIbI.
[TocTpoeHnue angaBUTHO-UaCTOTHOTO CJIOBApS AJis 3aJdAHHOTO TEeKCTa.

Crekn. AHa/mM3 TIPaBUIBHOCTM CKOOOYHOTO BBbIpa)KeHUs. BbrumciieHue
apu(pMEeTUYECKOr0 BbIPa)KeHHs1, 3alIMCAHHOT0 B MOCT(UKCHOMN (opMe.

Ouepenu. Vcrnonb3oBaHue ouepeu ik BDeME@HHOI'O XpaHeH!s JaHHbIX.

Anroputmbel Ha rpadax. [locTpoeHrWe MHWHUMA/ILHOTO OCTOBHOTO JiepeBa
B3BELIEHHOI0 CBSI3HOTO HEOPUEHTHMPOBAHHOrO rpada. KosmuecTBO pa3iMuHbIX
NyTel MeXX/ly BeplIHaM{ OPUEHTHPOBAHHOIO al[MK/INYecKoro rpada. AJIroputM
[erKCTpel.

[epeBbs. Peanu3anus fgepeBa C MOMOLLBIO CCBUIOYHBIX CTPYKTYP. [JBOMUHBIe
(buHapHbie) gaepeBbsi. [locTpoeHuwe gepeBa /s 3a/JaHHOTO apU(PMeTUUECKOTO
BbIpakeHUsi. PeKypcuBHbIe alropuTMbl 00xozia JepeBa. Vcrnonb3oBaHue cTeka U
ouepesu AJisi 00X0/1a AepeBa.

[JvHamMuueckoe TporpaMMHpOBaHWe KakK MeTO[ pelleHuss 3a7a4y C
COXpaHeHWeM IIPOMEeXYTOUYHBIX Ppe3y/bTaToB. 3a/auM, pellaeMble C ITOMOLLBIO



JUHAMMUECKOTO TIPOTPAaMMHPOBAHUS: BBIUMC/IEHHE PeKYPCUBHBIX —(DYHKIIUH,
TM0/ICYET KOJIMUeCTBa BaPUAHTOB, 3aZlau ONTHMH3ALIUH.

[TonsiTvie 06 06BbEKTHO-OPUEHTUPOBAHHOM TMPOrpaMMUpPOBaHUM. OOBEKTHI U
Knaccel. CBoiicTBa M MeToibl 00beKTOB. OOBEKTHO-OPUEeHTUPOBAHHBIA aHA/IU3.
Pa3paboTka TiporpaMM Ha OCHOBe OOBEKTHO-OPHEHTHPOBAHHOTO TIOAXO/Ia.
Wukaricynisuys, Hac/ieZjoBaHUe, TIOJMMOP(hH3M.

Cpezpbl  ObicTpoii pa3paboTku miporpamMM. [IpoekTvpoBaHue wuHTepdetica
nosib3oBatens. Vcrnonb3oBaHME TOTOBBIX — yMpPaB/sieMbIX — 371eEMEHTOB  [IJist
MOCTpOeHus1 uHTepdelica.

O0630p  S3BIKOB  TIporpaMMupoBaHMs.  [IoHsiTMe 0  mapajgurmax
MIpOrpaMMHPOBaHHUSI.

NHdopmaniuoHHbIe TEXHOIOTUH

OTanbl  KOMITBIOTEPHO-MAaTeMaTHUYeCKOro  MOJeJIMPOBaHUs:  TMOCTAaHOBKA
3ajaud, pa3paboTka Mojenud, TeCcTUpOBaHWEe MOJeld, KOMITbIOTePHbIN
9KCTIepPUMEHT, aHa/Iu3 Pe3y/IbTaTOB MO/Ie/TMPOBaHUSI.

Ouckpetu3alsi TIpU MaTeMaTUUeCKOM MO/e/IMPOBAaHUM  HeNpepbIBHBIX
npoijeccoB. MogenupoBaHye ABWKeHUs. MojenupoBaHue — OMOTOTMUeCKUX
cucteM. MaremMaTudyeckue  Mojel B SKOHOMHKe.  Bblumc/uTesbHbIe
9KCTIePUMEHThBI C MO/Ie/ISIMHU.

O6paboTka pe3y/bTaTOB 3KCIlepUMeHTa. MeToJ, HauMeHBIINX KBaJ[PAaTOB.
OrleHKa YHCIOBBIX TlapaMeTPOB MOJe/NMPyeMbiX OOBEKTOB ¢ TIPOLIeCCOB.
BoccTaHoBieHre 3aBUCMMOCTeH 110 pe3y/ibTaTaM SKCIlepuMeHTa.

BeposatHocTHele  mopenu.  Metoael MoHTe-Kapio.  MIMuTaumoHHOe
MojiesiipoBaHue. CHCTeMbI MaCCOBOTO 00C/Ty>KUBaHHUSI.

Tabmuunbie (pensiMoHHBIE) 0a3bl AaHHbIX. Tabsuila — TIpeACcTaB/ieHHe
cBeleHMM 00 OgHOTUITHBIX 0ObekTax. ITone, 3ammck. Kmou tabymmnpel. Pabora c
rotoBoii 0a3oii AaHHbIX. 3ariosiHeHWe 0a3bl JaHHBIX. [lOMCK, COPTUpDOBKa MU
¢buibTpaLus JaHHBIX. 3arpockl Ha BBIOOPKY [aHHBIX. 3arpochl C MapaMeTpaMHu.
Bbruucisiemblie 1107151 B 3aIIpOCax.

MHoroTabiuHble 0a3bl [JaHHBIX. THIBI CBSi3ed MeXKAy TaO/IMilaMH.
Brernuii kitou. IlesiocTHOCTD 6a3bl JaHHBIX. 3allpOChl K MHOTOTab/IMYHbIM Oa3am
JlAaHHBIX.

NurtepHeTt-nipunoxenusi. [loHsiTHe 0 cepBepHOM U KJIMEHTCKOM YaCTSIX CauTa.
TexHO/IOTHS «K/IMEHT — CcepBep», eé MOCTOMHCTBA M HeAocTaTKU. OCHOBBI sI3bIKA
HTML u kackagubix Tabmmi ctuneit (CSS). CieHapuu Ha s3bike JavaScript.
®opmbI Ha BeO-CTpaHUIe.

Pa3melijeHure Beb-caiiToB. Y cjlyra XoCTHHTA. 3arpy3ka (aiijioB Ha CaiT.

BBoj, 1300pa)keHUI € MCI0/Ib30BAaHWEM Ppa3/MUHbIX I[U(PPOBLIX YCTPONCTB
(umdpoBbIX (poToanmapaTtoB ¥ MHUKPOCKOIIOB, BUZEOKaMep, CKaHepOB U ApPYIruX



yctpoiictB). I'paduueckuii penakrop. Paspeienvie. KagpupoBanue. VcripaBieHue
nepcriekTuBbl.  I'mcrorpamma. Koppekuusi  ypoBHeM, KOPpeKUWs — LIBeTa.
OOGeciiBeunBaHre I1IBeTHBIX H300pakeHWM. Petymib. Pabora ¢ obnactsamu.
OUILTPHL.

MHorocsoiiHbie n300pakeHus. TekcToBble cyion. Macka cnosi. KaHasbl.
CoxpaHeHue BblfieleHHOW o6sactu. ITlogroroBka WIHOCTpaliuii A/ BebO-calToOB.
AHUMUpPOBaHHbIe U300pakeHusl.

BektopHasi rpaduka. IlpumutuBbel. W3MeHeHWe TOpsijKa 3/1€MEHTOB.
BripaBHuBaHue, pacnpepesieHue. ['pynrvpoBka. KprBble. dopmarbl BeKTOPHBIX
PUCYHKOB. Vcrionb30BaHWe KOHTYPOB. BekTopr3aliyst pacTpOBBIX M300pa’keHH .

[IpyHIMMBI  TIOCTPOEHUSI W peJJaKTUPOBaHUS TPEXMEPHBIX MOZeen.
CetouHble Mofend. Matepuanbl. MojielMpoBaHWe WCTOYHUKOB OCBELLleHUS.
Kamepel. ApgautuBHble TexHosioruu (3D-ripuHtepsl). [loHATHE O BUpPTyaabHOU
peanbHOCTH U [OTOJHEHHOW PeabHOCTH.



[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUWA IIPOI'PAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHEL) HA YPOBHE CPEJTHEI'O
OBILIEI'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE  pe3y/ibTaThl OTPA’KAlOT TOTOBHOCTH U CIIOCOOHOCTH
o0OyyJaroImmxcss pyKOBOZACTBOBATbCS C(OPMUPOBAHHOW BHYTPEHHEH ITO3ULIMeH
JIMYHOCTH, CHCTEMOM I1[€HHOCTHBIX OpHEHTAallui, IT03UTHUBHBIX BHYTPEHHHX
ybeXxmeHnid, COOTBETCTBYIOLIUX TPAAULIMOHHBIM I[€HHOCTSIM  POCCHHCKOTO
o011iecTBa, paciivpeHre KU3HEHHOTO OIbITa W OTbITa [IesSTeTbHOCTH B TpOIiecce
peasu3alid  CpeACTBaMM y4eOHOrO TMpeAMeTa OCHOBHBIX  HarpaBJeHUM
BOCITUTaTeTbHOU [1eATe TbHOCTH.

B pe3synbTaTe wu3yueHWss WH(POPMATUKKM Ha YpOBHE CpeAHero oO0IIero
obpa3zoBaHus y obyuarorrierocss 0yayT copMHpoOBaHBI CIeyIOIMIMe JTMUHOCTHbIE
pe3yJIbTaThl:

1) rpaXAaHCKOT0 BOCITUTAHUA:

OCO3HaHHE CBOUX KOHCTUTYIJMOHHBIX TIpaB M 00sI3aHHOCTeH, yBa)keHHe
3aKOHa UM TpaBOIOpsAKa,  COO/OJieHre  OCHOBOIIOJIATAIOLUX  HOPM
MHGOPMAI[MOHHOTO TTpaBa U MH(MOPMAI[MOHHOW 6e3011aCHOCTH;

TOTOBHOCTh TIPOTUBOCTOSITb W/IEOJTIOTMM  SKCTPeMH3Ma, Hal[MOHa/M3Ma,
KceHOhoOWY, AUCKPUMUHAI[MM 110 COLMA/bHBIM, PEJUTHO3HBIM, pacoBbIM,
Hal[MOHa/bHBIM MPU3HaKaM B BUPTYa/IbHOM TIPOCTPaHCTBE;

2) IaTPHOTHYECKOT0 BOCTIMTAHUA:

1[eHHOCTHOEe OTHOIIIeHWe K UCTOPUUECKOMY Hac/ie[iuto, JOCTYKeHUsIM Poccun
B HayKe, UICKYyCCTBe, TeXHOJIOTHsIX, TOHUMaHWe 3HaueHus1 UHGOPMaTUKY Kak HayKu
B )KM3HU COBpeMeHHOT0 00I1[eCTBa;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

cchOpMHPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO TT0Be/IeHNSI;

CIIOCOOHOCTh OlIeHHMBATh CUTYAllMI0 W TIPUHMMATh OCO3HAHHBIE peIleHHs,
OpPHEHTHPYSCh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U 1[€HHOCTU, B TOM UHC/e B
cetu VIHTepHeT;

4) 3CTeTUYeCKOro BOCITUTAHMSA:

JCTeTUUeCKOe OTHOIlleHWe K MUpYy, BK/IIOUas 3CTeTUKYy HayuHOTO U
TeXHUUECKOT0 TBOPUYECTBa;

CroCOOHOCTh BOCIIPUHUMATL pa3/IMuHble BUJbI WCKYCCTBa, B TOM UHC/Ie
OCHOBAHHOI'0 Ha MCI0/Ib30BaHWY MH()OPMALIMOHHBIX TEXHOJIOTH;

5) ¢pu3nuecKoro BOCUTAHUA:

chOpMHpPOBAaHHOCTh ~ 370POBOTO W  0Oe3ormacHoro  oOpa3za  JKU3HH,
OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/J0pOBbIO, B TOM UHC/e 3a CUéT



cobmroeHnst TpeOOBaHMM Oe30MacHOM 3KCIUTyaTal[did CPeICTB WHGMOPMAIJMOHHbIX
Y KOMMYHUKALIMOHHBIX TeXHOJIOTUW;

6) TpyAOBOro BOCHIUTAHMS:

TOTOBHOCTb K AaKTHMBHOM [1eiTeJIbHOCTU TEXHOJOTMUeCKOW M COLMaJbHOMN
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBATh U CaMOCTOSITE/IbHO
BBITIOJ/IHATH TaKYHO /1eTe/IbHOCTh;

uHTepeCc K cdepaM TNpoQecCUOHATbHOM [esTeNbHOCTH, CBA3aHHBIM C
MH(GOPMATHKOM, TpPOrpaMMHPOBAaHWEM M HWH(OPMALMOHHBIMHA TEXHOJIOTHSIMH,
OCHOBAaHHbIMH Ha JOCTWKEHUSX HayKd WH(OPMaTUKU W HAayYHO-TEXHUUECKOTO
mporpecca, yMmMeHWe COBepIllaThb OCO3HAaHHBIM BLIOOp Oyayiieit mnpodeccun u
peasiM30BbIBaTh COOCTBEHHbIE KW3HEHHbIE T/1aHbl;

TOTOBHOCTb M CIIOCOOHOCTL K o00pa3oBaHMI0 U camooOpa3oBaHHIO Ha
TIPOTSDKEHUH BCer JKU3HU;

7) 3K0/I0rU4eCKOro BOCIIUTAHUA:

OCO3HaHWe T700a/bHOTO XapakTepa 3KO0JIOTMYecKUX MpobsieM U MyTel uX
pellleHus, B TOM YuCJle C YUu6TOM BO3MOXKHOCTel WH(GOpPMaLMOHHO-
KOMMYHUKALIMOHHBIX TeXHOJIOTUM;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:

c(OpMUPOBAaHHOCTb MMPOBO33pPEHUS], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HaAyKH, AOCTM)KEHUSM HayuyHO-TeXHUUECKOTO Iporpecca U
00ITIeCTBeHHOM TIPAKTUKH, 3a CUET TIOHMMaHUs POJTM WH(GOPMAIMOHHBIX PeCypCOB,
VMH(OPMAaIMOHHBIX TPOLIECCOB M WH(GOPMALIMOHHBIX TEXHOJIOTUA B YCJIOBUSIX
1udpoBoii TpaHchopMaLy MHOTHX cep >KU3HU COBPEMEHHOTr0 00I11eCTBa;

OCO3HaHUe LIEHHOCTW HAy4YHOW [leATebHOCTH, TOTOBHOCTb OCYILeCTBJISITh
TIPOEKTHYIO U UCC/IeJ0BaTe/bCKYHO [esiTeIbHOCTb MHAMBU/ya/IbHO U B TPYIIIIe.

B nporecce AOCTWKeHHsI JIMYHOCTHBIX pe3yJ/IbTaTOB OCBOEHUSI MPOrpaMMBI
no wuHbopMaThKe Yy 00ydYalOIIMXCS COBEPILIEHCTBYETCS  SMOLIMOHAIbHbIN
VIHTEJIJIEKT, Mpe/Iioaratoinui cpOpMUpOBaHHOCTh:

CcaMOperyJ/iMpoBaHus, BKJIIOUAIOILIEr0 CaMOKOHTPOJIb, YMeHWe TpPHUHHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZleHWe, CIIOCOOHOCTb  a[anTHUPOBAThCS K
IMOLIMOHA/IbHBIM W3MeHEHHUsIM U TIPOSIB/ISITh THOKOCTb, ObITH OTKPBITHIM HOBOMY;;

BHYTpPEHHeIl MOTHBaLlMH, BK/IIOUAIOIel CcTpemsieHre K JOCTY KEHUIO Le/id 1
ycrexy, ONTUMM3M, WHULIMATUBHOCTb, YMeHHe [elCTBOBaTb, MCXO/s U3 CBOUX
BO3MO>KHOCTEM;

IMIATHH, BK/IHOYAOIlel CrlocOOHOCTh NMOHUMATh SMOLIMOHA/IbHOE COCTOSIHUE
APYTUX, YUWTBIBaTh €r0 TIPU OCYILeCTBJI€HWH KOMMYHMKAIUU, CTOCOOHOCTh K
COUYBCTBUIO U COTIEPEXXUBAHUIO;

COLIMaTbHBIX HaBBIKOB, BK/IFOUAIOIIMX CITIOCOOHOCTh BBICTpAaMBaTh OTHOILIEHUS
C IpyTUMH JIFO[JbMU, 3a00TUTHCSI, TIPOSIB/IAT MHTEPeC U pa3pellaTb KOH(IUKTHI.



METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3synbTaTe wu3yueHWs WH(POPMATUKK Ha YpOBHE CpeAHero oOIIero
obpa3oBaHuss y obOyudatromierocs OyayT cdhopMHUPOBaHbI —MeTarpeAMeTHbIe
pe3y/bTaThl, OTPa)KEHHbIE B YHUBEPCA/IbHBIX yUeOHBbIX JeMCTBUSAX, 4 UMEHHO —
Mo3HaBaTe/IbHble  YHUBEpCa/bHble yueOHble [IeWCTBUS, KOMMYHHKATHBHBIE
yHUBepCanbHble yueOHbIe [€HCTBUS, PEry/sTUBHbIEe YHUBepCa/bHbIe YyueOHbIe
JeNCTBUS], COBMECTHas /1eATe/TbHOCTb.

ITo3HaBaTe/IbHbIE YHUBePCA/IbHbIE YUeOHbIe AeHCTBUS

1) 6a3o0BbIe JTIOrHUECKHE AeHCTBUA:

camMoCTosiTe/IbHO ~ (hOpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaB/IMBaTh CyILeCTBEHHbIM MPH3HAK WM OCHOBaHUS [Jisi CpaBHEHWS,
K/accupUKaIuu 1 000011eHus;

oTipefiesisiTh LieJil JIesiTeIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU UX
JOCTYKEeHUS;

BBISIBJ/ISIT 3aKOHOMEPHOCTH U TTPOTUBOPEUNsi B paCCMaTPUBAEMBIX SIBJIEHUSIX;

pa3pabarbiBaTh T/IaH pellieHus: MpobeMbl ¢ YUETOM aHa/lM3a UMEHOIIUXCS
MaTepyaIbHBIX U HeMaTepHUaabHBIX PeCypCOB;

BHOCUTb KOPPEKTUBBI B IeSITeJIbHOCTb, OLIEHWBAaTh COOTBETCTBHUE Pe3y/IbTaToOB
LeJ/isIM, OLIeHWBaTb PUCKU TIOC/Ie/ICTBUN JesTe/TbHOCTH;

KOODJIMHUPOBaTb W  BBIMIOJAHATL PabOTy B YCIOBUSIX — peasbHOTO,
BHUPTYa/IbHOTO ¥ KOMOMHHMPOBAHHOTO B3aUMO/IeMCTBYSI;

pa3BHBaTh KpeaTUBHOE MbILLJIEHHe TIPU pellieHHnH XKU3HeHHBIX Mpob/ieMm.

2) 6a3oBbIe HCC/Ie/J0BaTe/TbCKHE AeHCTBUS:

B/1a/leTh HaBbIKaMU yueOHO-HCCIeZioBaTe/IbCKOM U MPOEKTHOM /1esiTe/IbHOCTH,
HaBbIKaMHM  pa3pellieHusi 1poOseM, CrHoCOOHOCTBIO Y TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TIOUCKY MEeTO/IOB pellieHUs] MPaKTUUeCKuX 3a/jay, MPUMeHeHUI0
Pa3/IMYHbIX METOZOB NTO3HAHMS;

OCYILeCTB/ISITh pa3/iMyHble BUZbI JeITeJbHOCTA TI0 TOJyYeHHUI0 HOBOTO
3HaHUS, ero WHTepripeTalyy, MpeoOpa3oBaHUI0 U TIPUMEHEHWI0 B Pa3/MUHbIX
yueOHBIX CUTyalusiXx, B TOM UWCe TIPU CO3[jaHUM YyueOHBbIX M COLMAIbHBIX
TIPOEKTOB;

(opMHpOBaTh HAYYHBIN TUM MBILLIJIEHHS], B/IaZileTb HayYHOU TePMUHOJIOTHEH,
K/TFOUeBBIMU TIOHSITUSIMU I METOJaMU;

CTaBUTb W (OpPMYy/IMpPOBaTh COOCTBeHHblE 3a/aud B 00pa3oBaTe/bHOM
JesITeTbHOCTU U )KU3HEHHBIX CUTYaLUsIX;



BBISIB/IATh [PUUMHHO-C/IEZICTBEHHBbIE CBSI3M M aKTya/IM3UpOBaTh 3ajauy,
BBI[BUTaTh TUIOTE3y e€ pellleHusi, HaXOAWThb apryMeHThl [jIs /0Ka3aTeJbCTBa
CBOMX YTBEp)K/I€HHH, 3a/laBaTh IapaMeTphbl U KpUTEPUH PEIeHMNS;

aHa/IM3UPOBaTh TIO/TyUeHHble B XOZie peIlleHus 3a/laud  pe3y/bTaThl,
KPUTUUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, TIPOTHO3UPOBATh U3MEHEHWEe B HOBBIX
yCJIOBUSIX;

JlaBaTh OL[EHKY HOBBIM CHUTYaI[UsIM, OL[eHUBATh PHOOPETEHHBIH OIIBIT;

OCYLL[eCTB/ISITh 1ie/ieHarpaB/ieHHbIA TIOWCK TepeHoca CPefCTB M Croco0oB
JeUCTBYS B IPO(eCCHOHANBHYIO CPey;

yMeTb TIePEHOCUTh 3HAHHUS B T03HABATe/IbHYIO M TIPAKTUUECKYHO 00JacTH
JKU3HEZIeSITe/TbHOCTH;

yMeTb UHTETPUPOBATh 3HAHHUS U3 Pa3HBIX MMPeAMETHbIX 006/1acTeii;

BBI/[BUTaTh HOBbIE WIeM, TIpe/jlaraTh OPUTHHA/IbHBIE TOAXO/bI U PeIIeHus,
CTaBUTH MPOO/IEMBI U 3a7lauH, JOITyCKAFOIIMe a/lbTepHATUBHbIE PEeIleHUs.

3) pa6ora c uadopmanueii:

B/Ia/IeTh HABBIKAMHU T10/TyUeHUs HTHPOPMAIUM U3 UCTOUYHUKOB pa3HbIX THUIIOB,
CAMOCTOSITE/IbHO ~ OCYIIECTB/JSATh ~ TIOMCK,  aHa/lW3, CUCTeMaTH3alMi0 M|
WHTEpPIpeTaLyio WHHOPMALUY Pa3/IMYHBIX BUIOB U (HOPM TIpe/iCTaB/IeHNST;

co3/laBaTb TEKCTbl B pa3/MUHbIX (dopMarax C YyuéTOM Ha3HAuUeHHUS
vHbOpMal[id W 1[e/leBOM  ayIUTOpYY, BbIOWpass ONTUMAIBHYIO GhopMy
TIpe/ICTaB/IeHUsI U BU3ya/IM3aliuy;

OLIEHWBATb JIOCTOBEPHOCTb, JIETUTUMHOCTh WHGOpPMAIUH, €€ COOTBETCTBHE
TIPaBOBBIM M MOPA/IbHO-3THUYECKHUM HOPMaM;

WCTIO/Tb30BaTh  CpeicTBa  WH(POPMAI[MOHHBIX YW KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B PEIleHUH KOTHUTMBHBIX, KOMMYHHUKATUBHBIX U OpraHW3allMOHHbIX
33au C cobmozeHreM TpeOOBaHWM JPrOHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)XeHusl, IIPABOBBIX U 3THYECKMX HOPM, HOPM
MH(OPMALIMOHHOM 6e301MacHOCTH;

BJQJIeTh ~ HaBbIKAMM  pAcCliO3HABaHWsS W 3alIUThl  WH(OPMALUH,
WH(POPMALIMOHHOM 6€30MacHOCTH JINUYHOCTH.

KoMMyHUKaTHBHbIe YHUBepCa/IbHbIe YueOHbIe AelCTBUs

1) o0menue:

OCYIIIeCTB/ISITh KOMMYHHKALIUA BO BCeX chepax XKU3HH;

pacrio3HaBaTh HeBepOa/bHble CpeZCTBa OOINeHWs, ITOHMMAThb 3HAueHHe
COLMANbHBIX 3HAKOB, PACIO3HaBAThb ITPEIOCHIIKH KOH(JIMKTHBIX CUTYal[uld H
CMSITUaTh KOH(JIUKTHI;

BJAZIeTh  Pa3/MUHBIMM  CrocobaMu  OOIeHHsI ¢ B3aUMOJIEMCTBUS,
apryMeHTHPOBAHHO BECTH JUAJIOT, YMeTb CMSTYaTh KOH(G/IMKTHBIE CUTYal[1H;



pPa3BEPHYTO U JIOTUYHO M3jlaraTh CBOKO TOUKY 3pEeHMSI C MCII0/b30BaHUEM
SI3bIKOBBIX CPe/ICTB.

2) coBMecTHasi JesiTe/IbHOCTh:

MOHUMAaTh U UCII0/b30BaTh TMpeuMyllleCTBa KOMaH/AHONW M UHAWBUAYaTbHOU
paboThI;

BLIOMpATh TEMATUKy W METOJbl COBMECTHBIX [IeICTBUM C YUYETOM OOIIMX
VHTEpeCOB Y BO3MOXKHOCTEH KaXK/I0ro ujieHa KOJIJIeKTUBA;

NPpUHUMAaTh  1leJiId  COBMECTHOW  JesiTe/lbHOCTH, OpraHU30BbIBaTh U
KOOD/JMHUPOBAThb [EeMCTBUSI T0 UX [JOCTHW)KEHHWIO: COCTaB/ATb IIaH [JeWCTBUU,
pacrpefiesiiTh pPOMA C YYETOM MHEHHH Y4YaCTHHUKOB, OOCY>KAaTb Ppe3y/bTaThbl
COBMECTHOM paboThI;

OlleHMBaTh KaueCTBO CBOEro BK/I3Jla YW KaKJOT0 YyuaCTHHKA KOMaH/bl B
00111t pe3y/bTaT 10 pa3paboTaHHBIM KPUTEPHSIM;

rpejijlaraTb HOBble TIPOEKTHI, OL[eHWBaThb UJEeW C TI03UI[MM HOBU3HBI,
OpUTMHAbHOCTH, TIPAKTUUYECKOM 3HAUMMOCTH;

OCYIIeCTB/SATh TIO3UTUBHOE CTpaTeruyeckoe TIOBe/ileHMe B Pa3/IMUHbIX
CUTYaLUSIX, TIPOSIB/IITh TBOPUECTBO U BOOOpakeHre, ObITh MHUI[MATHBHBIM.

PEFyIIHTI/IBHI)le YHuBepCA/IbHbIE y‘-IEﬁHI)lE AEFICTBI/IH

1) camoopraHu3anus:

CaMOCTOSITe/TbHO OCYI[eCTBJISITh TO03HaBaTeNbHYI0 [1eATe/TbHOCTh, BbISIBJISATD
1po0JieMbl, CTaBUTh U (POPMYIMPOBaTH COOCTBEHHBIE 3a/lauM B 0O6pa3oBaTe/IbHOM
JesITeNTbHOCTY U YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITeJTbHO ~COCTAB/SATH TIJIaH  pellleHds TpobsieMbl C  YUETOM
HUMEFOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPeATIOUTeHHI;

JlaBaTh OLIeHKY HOBBIM CUTYal[UsIM;

PaCIIMpsITL PaMKU y4eOHOT0 TIpeiMeTa Ha OCHOBE JIMUHBIX TTPeATIOuTeHHH;

JlefiaThb 0CO3HAHHBIA BLIOOD, apryMeHTUpPOBaThb ero, 6paThb OTBETCTBEHHOCTh
3a pelleHue;

OLIeHHBAaTh TTPUOOPETEHHBIN OTTbIT;

crrocoO6cTBOBaThL (DOPMUPOBAHUIO W TPOSIBJIEHHIO IIMPOKOW 3SpyAULIMM B
pa3HbIx 00/1aCTSIX 3HaHWM, TOCTOSIHHO TIOBBILLIATH CBOM OOpa3oBaTenbHBIA U
KY/JbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OL[€HKY HOBLIM CHTYaI[UsiM, BHOCHUTb KOPPEKTHBBHI B [1eATE/bHOCTD,
OlLIeHMBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJisIM;

B/aZieTh ~ HaBbIKaMU  TIO03HaBaTelbHOM  peduieKCMU  KaK  OCO3HaHUs
COBepIlIaeMbIX [IeCTBUA U MBICUTENbHBIX TPOLECCOB, WX pe3yJbTaTOB W



OCHOBaHMM, WCIOb30BaTh NMPUEMbI peduieKCUU [JIs1 OLleHKH CUTYyalldd, BbIOOpa
BEPHOT0 peLleHus;

OLIeHMBATh PUCKH U CBOEBPEMEHHO TIPMHHUMaTh PellleHUs TI0 UX CHWKEHUIO;

MPpUHUMaTh MOTUBBI W aprymMeHThl APYruxX TIpU aHa/v3e pe3y/bTaToB
NesiTeTbHOCTHU.

3) npuHATHS Ceds U APYTruX:

MIPUHUMATh Cebsl, TOHUMasi CBOM HeJIOCTaTKU U JJOCTOMHCTBA;

NPUHUMaTh MOTUBBI W aprymMeHThl JAPYruX TIpU aHa/lv3e pe3y/bTaToB
nesiTeNTlbHOCTY;

TIpU3HaBaTh CBOE TIPAaBO U MPaBO JIPYTUX Ha OILIMOKY;

pa3BHBaTh CMIOCOOHOCTH MOHKMMATh MUP C MO3ULIUU APYTOro uesioBeka.

INPEJIMETHBIE PE3YJ/IBTATDI

B mporiecce u3yueHus Kypca MH(OPMATUKHM YriayO/iéHHOrO ypoBHS € 10
Kaacce oOyuvarommmucs OyayT  AOCTUTHYTBI — C/IeAyIOI[He  MpeJMeTHBIe
pe3y/bTaThl:

BJ/Ia/leHe TpPeACTaBAeHUsAMU O PO WH(OPMAalMU M CBSI3aHHBIX C Heu
MIPOL[ECCOB B TIPUPOJle, TeXHWKe U O0OIecTBe, TOHATHUAMU «HWH(OPMALIVs»,
«MH(GOPMAI[MOHHBINM  TIPOL[eCcC»,  «CUCTeMa»,  «KOMIIOHEHTbl  CHUCTeMbI»,
«CHUCTeMHBIN 3P (deKT», «MHPOPMAaLIMOHHAsA CUCTEMa», «CUCTeMa YIIPaBIeHUsI»;

B/IaJleHWe MeTOoZaMd TouckKa uWH(opMaluu B ceTu WHTepHeT, ymeHHe
KPUTHUYECKHU OLleHMBaTh WH(OPMaI[1Io, TIOJIyYeHHYIO U3 ceTu MIHTepHeT;

yMeHHe XapaKTepu30BaTb OoOJblliMe  JlaHHBbIe, TIPUBOAWTHL  IIPUMEPHI
MCTOYHHMKOB nx rnmosryyeHud u HaIllpaBJ/IEHUA HCI10/Ib30BAHUA, yMeHue
K/IaCCU(ULIMPOBAaTh OCHOBHBIE 33JlauM aHaJu3a [AaHHbIX (TIPOTHO3UPOBAHUE,
K/1accubuKalys, KJlaCcTepu3alys, aHau3 OTKJ/IOHEHUH), TMOHUMaTh
TI0C/Ie/JOBaTeTbHOCTD PellleHus 3a7lau aHa/In3a JaHHBIX: COOp MepBUYHBIX JAHHBIX,
OUMCTKAa U OIleHKa KauecTBa J@HHBIX, BBIOOD W/WIKW TIOCTPOEHHE MOJeNH,
nipeoOpa3oBaHye aHHbIX, BU3yaIu3arys JaHHbIX, UHTEePIPeTaIis pe3yabTaToB,;

MOHUMaHWe OCHOBHBIX TIPDUHLIUIIOB YCTPOWCTBA M (PYHKI[MOHUPOBAHUS
COBPEMEHHBIX CTAIJMOHAPHBLIX ¥ MOOWM/IbHBIX KOMITBIOTEPOB, TeH/EHI[U Pa3BUTHUS
KOMITBHOTEPHBIX TEXHOHOFHﬁ;

B/lajleHHe HaBblKaMH pabOTBHI C OMepalfioOHHBLIMH CHCTeMaMH, OCHOBHBIMU
BHJAaMHM TIPOTPAaMMHOTO o0ecrieueHusi /i1 pellleHus yueOHBIX 3ajay  II0
BLIOpAaHHOM CTIeI[aIn3aliy;

Ha/inyue Hpe,[[CTaB]IEHI/Ii/JI 0 KOMITBKOTEPHEIX CeTAX WU UX POJIM B COBDEMEHHOM
MUpe, 0 6a30BbIX ITPUHLIAIIAX OPraHU3alvi U GYHKI[MOHUPOBAHUS KOMITbIOTEPHBIX
ceteif, 00 oOIMMX MpUHIMMNAX pa3pabOTKh U GYHKI[MOHUPOBAHUS WHTEpPHET-
TIPUJIOKEHUM;



MOHWMaHWe yrpo3 WHGOPMAI[MOHHOM  0e30MacHOCTH, HCII0/Ib30BaHHe
METOJJOB UM CpeJICTB TIPOTHBOAEUCTBUS STUM yrpo3am, CoO/IofieHre Mep
6e30racHOCTH, MpeAOTBPALLAOL[MX He3aKOHHOe paclipoCTpaHeHre MepCcoHaIbHbIX
JaHHBIX, COO/TI0/IeHre TpeOOBaHUI TeXHUKH 0e301TaCHOCTU U TUTUEHbI Py paboTe
C KOMITbIOTEPAMU U [IPYTMMH KOMIIOHEHTaMU 1[U(POBOT0 OKPY’KeHUsl, TOHUMaHUe
TIPABOBLIX OCHOB HCII0/Ib30BaHMsI KOMIIbIOTEPHBIX MporpamM, 06a3 AaHHBIX U
paboTsl B cetu VIHTEpHeT;

TOHMMaHWe OCHOBHBIX TMPUHLIMIOB [AWUCKPeTU3alMd pa3/iUuHbIX BHJIOB
wHbOpMal[iK, yMeHHe OmpeAenaTb WH(DOPMALMOHHBIM OO0BEM TEKCTOBBIX,
rpauueckux U 3BYKOBBIX JAHHBIX TIPU 3aJaHHBIX MapamMeTpax [JUCKpeTH3aluH,
yMEHHE OIpefesisiTb CPeJHIOK CKOPOCTb TMepeJjauyd [aHHbIX, OLIeHHUBATh
W3MeHeHHe BpeMeHM TMepefiaud TP HW3MeHeHWM WH(OPMAaIMOHHOTO 00BEéMa
JlaHHBIX Y XapaKTepUCTUK KaHasia CBsi3Y;

yMeHUe WCI0/b30BaTh MPHU PeIleHUH 3a/jay CBOMCTBA MO3ULIMOHHOM 3alucH
yKCeJl, a/ITOPUTMa MTOCTPOEHUS 3alMCH YUCJIA B TIO3ULMOHHOW CUCTEME CUUCI/IeHHS
C 33/laHHBIM OCHOBAHMEM M TOCTPOEHHs YMCJa IO CTPOKe, COJeprKallleld 3aruch
3TOr0 UKCAa B TO3WLMOHHOM CUCTeMe CUMC/IeHUsI C 3a/laHHbIM OCHOBaHHEM,
yMeHUe BBIMNOIHAT apu(MeTHyecKrue orepalydyd B TMO3ULUMOHHBIX CHCTEMax
CUMC/IeHUST;

yMeHUe BBITIOJHATh MMPeo0pa30BaHUsl JIOTUUYECKUX BBhIPAXKEHWM, HCTIOb3Ys
3aKOHBI anreOpbl JIOTUKA, YMeHHEe CTPOUTh JIOTUUeCKOe BbIpDa)KeHHE B
JMU3BIOHKTUBHOW 1 KOHBIOHKTHBHON HOPMa/IbHBIX (popMax IO 3aZlaHHOW TabimIie
VMCTUHHOCTH, MCC/IeoBaTh 007aCTb MCTUHHOCTU BbICKA3bIBaHUS, CO/l€prKalllero
riepeMeHHbIe, pellaTh HeC/I0XKHbIe JIOTUYeCKre YpaBHeHUs U CUCTeMbl yDaBHEHUM;

MOHMMaHHe 0a30BLIX aIrOPUTMOB 00OpPaOOTKM UHMC/IOBOH U TEKCTOBOM
vHdopmaluu (3anvch yvcen B TMO3ULIMOHHOM CUCTEME CUMC/IeHUs, HaXOXAeHUe
BCeX TPOCTBIX YMCesl B 3aJJaHHOM /iMaria3oHe, 00paboTka MHOTOpa3psAAHbIX Lie/bIX
yuces, aHa/lM3 CUMBOJIbHBIX CTPOK U JIPYTUX), a/ICOPUTMOB MOKCKa U COPTUPOBKH,
yMeHUe OIpejie/IiTh CJIO)KHOCTh M3yuaeMbIX B Kypce 0a30BBIX aJrOpHUTMOB
(cymMmMUpOBaHHe 3/IeMEHTOB MacCHMBa, COPTUPOBKAa MacCHBa, IiepeOOpHBIe
a/ITOPUTMBI, IBOUUHBbIN MOUCK) U MPUBOJUTH MPHUMeEPbl HECKOJIbLKUX aJrOPHUTMOB
Pa3HOM CJIOXKHOCTH 11 peLleHusl OJHOM 3a/jauy;

BJlaZileHUe YHUBepCalbHbIM $13bIKOM TPOTrPaMMHDOBAHUSI BbICOKOT'O YPOBHS
(Python, Java, C++, C#), mpexacraB/ieHUssMHM O 0a30BbIX TWITAX [IJAHHBIX M
CTPYKTypaxX JiaHHbIX, yMeHMe WCIO0/Ib30BaTb OCHOBHbIe  YyIPaB/SIOLINE
KOHCTPYKLIMM, yMEHHe OCYIIeCTB/ISATh aHaau3 TpeAJIOKeHHOW MpOrpamMMbl:
OTIpeie/IiTh pe3y/bTaThl pab0ThI POTPaMMbI MPH 3a/laHHBIX UCXOHBIX JaHHBIX,
ornpeensiTh, NPA KaKUX MCXOJHBIX JaHHBIX BO3MOKHO IOJIydyeHHe YKa3aHHbIX



pe3yJIbTaTOB, BBISB/ATH JaHHbIE, KOTOPble MOTYT MPHBECTH K Olnbke B pabore
Nporpammbl, (HOPMYJIMPOBaTh NPe//I0KEHHS 10 YIyULlIeHUIO TPOrPaMMHOT0 KO/a;

yMeHUWe CO3/laBaTb CTPYKTYpUDOBaHHble TEeKCTOBble [JOKYMEHTbl U
JIeMOHCTpPALIMOHHbIe MaTepHuasbl C UCIO0Jb30BaHHEM BO3MOXXHOCTE COBPEMEHHBIX
TIPOrPaMMHBIX CPe/JICTB ¥ 00/IauHbIX CEPBHCOB,

yMeHMe KCII0/Ib30BaTh 3/IeKTPOHHbIe Tab/UIbl [Jis aHaau3a, Mpe/CcTaB/eHus
u  00paboTKM  JaHHBIX  (BK/IIOYasi  BbIUKMC/AEHWE  CYMMbI,  CpeJHero
apudMeTUUecKoro, HaubOOJbIIIEr0 U HaWMeHbIIETO 3HaueHWl, pelleHue
ypaBHeHUH, BBIOOD ONTHUMA/ILHOTO pellleHus, ToA00p JIMHUK TpeHAQa, pellleHue
3a/1a4 MPOTrHO3MPOBaHMS).

B mnpotiiecce uzyueHus Kypca MH(OPMATUKU Yriay0/iéHHOrO ypoBHS € 11
Kaacce obyuvaroummMucs OyayT — [JOCTUTHYTBI — C/IeAylolue  TpeAMeTHbIe
pe3yJibTaThl:

yMeHUe CTPOUTb HepaBHOMEpHbIe KOZbl, JOMyCKalole OJHO3HAUHOe
JeKoZMpoBaHue coobiieHnii (ripecdrKCHbIe KOJbI), HCIIO/b30BaTh IIPOCTEUIINe
KO/IbI, KOTOPbIe TI03BOJISIIOT 0OHAPY>KUBaTh M UCIIPAB/ISATH OMIMOKW TIpY Tiepefaue
JAHHBIX, CTPOUTH KOJ, 00eCreurBaroIii HaUMEHBIIIYI0 BO3MOYKHYIO CpeIHIO0
JJIMHY COOOIlleHHsI TIPM W3BECTHOM YacTOTe CUMBOJIOB, TIOSICHATb TPUHIUIIBI
pabOoThI MPOCTHIX A/ITOPUTMOB CXKaTHSI AHHBIX;

yMeHue pellaTh aJrOPUTMHAYECKHe 3a/lauM, CBsS3aHHble C aHaIU30M rpadoB
(3ajau  MOCTPOEHUs] ONTUMAaJbHOIO TMYTU MeXAy BepluMHamMu rpada,
orpejesieHUs  KOAMYeCTBAa  pa3/lMYHbIX  TyTel  MeXJy  BepLIMHaMHU
OPMEHTUPOBAHHOIO al[MK/IMUecKoro rpacda), ymeHue HCI0/ib30BaTh JepeBbsi NPU
aHa/ivM3e W TIOCTPOEHWMU KOJAOB M [J/s1 TpeJCTaB/ieHusi apuMeTHYeCKUX
BbIDA)KEHU, TIPU PellleHUU 3a/1au MOMCKa U COPTUPOBKH, YMeHHe CTPOUTh /1epeBo
WTPHI 110 33/JaHHOMY aJrOpPUTMYy, pa3pabaTbiBaTh U 0O0CHOBBIBATH BHIMTPHILIHYHO
CTpaTeruio Urphbl;

yMmeHue pa3pabaThiBaTh W peasu30BbIBaTH B BHJE TMporpaMMm 0a30Bble
aJITOPUTMbI, YMEHWe MCIO0Jb30BaTh B TMPOrpaMmax JlaHHble Pa3/UUHbIX TUIIOB C
Y4éTOM OrpaHUUYEHUM Ha Juara3oH UX BO3MOXXHBIX 3HAUeHWW, NPUMEHSITh TPU
pellleHuM 3aJjau CTPYKTYPhbI JaHHBIX (CTIMCKY, CI0BapH, CTeKH, Ouepeu, epeBbsi),
UCTO/Mb30BaTh 0a30Bble oOmepaliid CO CTPYKTYpaMU [AHHBIX, TPUMEHSThb
CTaHJlapTHbIE U COOCTBEHHbIE TOATIPOTPaMMbI Jjisi 00pabOTKU UMCIOBBIX JAaHHBIX
M CHMBOJIBHBIX CTPOK, WCIIOJ/Ib30BaTh IIPU pa3pabO0TKe IporpamMm OHOIMOTeKH
MoJrporpaMM, 3HaTh (YHKLHMOHA/TbHbIE BO3MOXXHOCTM WHCTPYMEHTa/IbHBIX
CpeACTB cpeibl pa3pabOTKH, yMeHHe HCTI0Ib30BaTh CPeJCTBA OT/Ia/IKU MPOrpamMMm B
cpejle TIpPOrPaMMHUPOBaHUsI, yMeHHe JOKyMeHTUPOBATh MPOTrpaMMBbl;

yMeHUe CO3/laBaTh BeO-CTpaHUIIbI;



B/aJieHHe OCHOBHBIMH CBeZleHMsSMM O 0a3ax [JaHHbIX, WX CTPYKTYPE,
CcpeAcTBax Co3faHus W paboTbl C HUMM, yMeHUe HCI0Jb30BaTh TaOIMUHBIE
(pensitoHHBIE) Oa3bl JaHHBIX (COCTAB/ATH 3arpoChl B 0a3ax /aHHBIX, BBITIO/IHSTh
COPTHPOBKY U TIOMCK 3amuced B 6a3e JaHHBIX, HATOJHATH pa3paboTaHHyO 0a3y
JlAaHHBIX) U CIIPaBOYHbIE CUCTEMBI;

yMeHHe MCM0JIb30BaTh KOMIbIOTEPHO-MaTeMaTUueCKrue MOJENU JJ1s1 aHa/Iv3a
00BeKTOB | TipolleccoB: (OPMY/IMPOBaTh Iie/lb MO/Ie/IMPOBAHUS, BbITIO/HSTh
aHa/u3 pe3y/bTAaTOB, TIOMYYEeHHbIX B XOZle MO/le/TMPOBAaHUs, OlleHUBaTh
COOTBETCTBHE MOZe/Id MOJIeTUPyeMOMYy OOBeKTYy WU TIPoLiecCy, Tpe/CTaB/saTh
pe3yJibTaTbl MO/Ie/TMPOBAHUS B HArJIIJHOM BU/E;

yMeHHe OpraHu30BbIBaTh JMUYHOe WHGOPMAIIMOHHOe TIPOCTPAaHCTBO C
WCII0/Ib30BaHWEM pa3/MUHbIX CpPeJICTB LIM(PPOBbIX TEXHOJOTWM, TMOHUMaHUe
BO3MOJKHOCTEM LM(PPOBBIX CEPBUCOB TOCY/lapCTBEHHBbIX YCIYyT, LUGPOBBIX
o0Opa3oBaTe/ibHbIX CEPBUCOB;

TTIOHUMaHWe OCHOBHBIX TIPUHIMIOB PaboThbl, BO3MOYXHOCTEM Y OrpaHUUEHUsI
NIPUMEHEeHHsI TeXHOJIOTHM HCKYCCTBEHHOTO WMHTEJUIeKTa B Pa3/IMYHBIX 00/1acTsX,
Ha/lMuue TIpe/CTaB/IeHWd O Kpyre pellaeMbiX 3aZlau MalllMHHOTO O0yueHus
(pacnio3HaBaHusl, KnacCU(PUKALIMM U TIPOTHO3UPOBAaHUS) Ha/lMuue Tipe/iCTaB/IeHUM
o0  uCronb30BaHMM  WH(POPMALMOHHBIX  TEXHOJOTUA B Pa3/MUHBIX
Npo(ecCUOHAJIBHBIX C(epax.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo yacos JJIeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (qudppoBbie)
Ne n/nn Konrponbnsie | IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/IbHbIE
paboThI padoThI
pecypchbl
Pazpgen 1. IludpoBas rpaMmoTHOCTH
11 KommbtoTep - yHHBepcanbHOe YCTPOHCTBO 6
' 00pabOTKH JJaHHBIX
1.2 [TporpammHOe obecrieueHme 6
1.3 KomribroTepHbie ceTu
1.4 NudbopmariiionHas 6e30macHOCTb 7 2
Wtoro no paspeny 24
Pa3pen 2. TeopeTuueckue 0CHOBbI HH()OPMATHUKH
21 [IpencraBneHre UHPOPMaLK B 19 5
KOMIIbIOTEpe
2.2 OcHOBBI anrebpbI JIOTUKA 14 1
2.3 KowmrmbroTepHasi apudmeTrKa 7 1
Wroro mno paszeny 40
Pa3pgen 3. AaropurMmsl 1 IPOrpaMMHupOBaHue
3.1 BBeseHue B riporpaMmupoBaHue 16 0.5
3.2 BcniomoraresibHble alropuTMel 8
3.3 UucieHHbIe MEeTO/bI 3
3.4 AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX 5 1




AaHHBIX

3.5 Anroputmbl 06pabOTKH MaCCUBOB 10 3.5
Wtoro no paspeny 44
Pa3pen 4. UndopManiioHHbIE TEXHOIOTHA
4.1 O6paboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 naHHBIX 3
Wtoro no pa3speny 14
PesepBHOe Bpemst 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 21.5




11 K/TACC

KosmmuecTBo uacoB O/IeKTpPOHHbIEe
HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHsblie | TIpakTHueckue
NporpaMmsbI Bcero oOpa3oBaTe/bHbIE
paboThI paboThI
pecypchbl
Pa3pen 1. TeopeTuueckue 0CHOBbI HH()OPMATUKH
11 WHdopmarys 1 vHbOpMaLMOHHbIE 10 )5
TNIPOL{eCChI
1.2 MopgenvpoBaHue 8 2
Wtoro no pa3peny 18
Paszpesn 2. AAropurMsel ¥ IporpaMMHUpoOBaHKe
2.1 DJIeMeHTbI TEOPHUU aJITOPUTMOB 6 1
2.2 AJITOPUTMBI U CTPYKTYPHI JA@HHBIX 28 10
53 OcHOBBI 00EKTHO-OPHEHTUPOBAHHOT O 16 45
NpOrpaMMHPOBaHUs
Wtoro no pazpeny 50
Pa3pen 3. UndopMmaniiioHHbIE TEXHOJIOTHI
31 KommneroTepHo-MaTeMaTrueckoe 3 )
' MO/Ie/TUPOBaHKe
3.2 ba3bl 1aHHBIX 10 4
3.3 Beb-caitTbl 14 4
3.4 KomrbroTepHasi rpaguka 3.5
3.5 3D-mopenupoBaHue 3
Wtoro no pa3peny 48




PesepBHOe Bpemsi

20

OBLIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME

136

36.5







ITIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosimyecTBO uacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTH4yeckue
padoThI

Jara
HU3yUYeHU
A

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/bHbIE

pecypchbl

TpeboBaHUs TeEXHUKK 0€30TIaCHOCTH U
TMTHEHBI TIPU paboTe ¢ KOMITbIOTEPAaMU U
JPYTMMH KOMITOHEHTaMHU LIUPPOBOTO
OKpY KeHHUS

HPI/IHL[I/IHBI pa6OTbI KOMIIBIOTEPOB U
KOMITBKOTEDHBIX CUCTEM

OOMeH JaHHBIMHU C TIOMOILBIO LITHH.
KoHTposneps! BHEIIHUX YCTPOMCTB

ABTOMAaTHYeCKOe BBIIOJTHEHHE TIPOTPaMMBbI
TIPOLIeCCOPOM

OrnepaTtuBHasi, OCTOSIHHAS 1
JlonroBpeMeHHas aMsiTb. KoHTpoJsuiepsI
BHEIIHUX yCTPOUCTB. [IpsiMoli mocTym K
NaMsTH

COBPEMEHHI:IE KOMITIBIOTEPHBIE
Te€XHOJIO'NMH

[TporpammHoe obecrieueHue
KOMITbIOTEPOB, KOMITbIOTEPHBIX CUCTEM U
MOOMJ/IbHBIX YCTPOUCTB

CucremHoe MMporpamMmHoe obecrieuenue.
OHepaLlI/IOHHbIe CHCTeMBI




YTunutsl. [lpaliBepbl yCTPOUCTB.

J [TapasiensHOe rporpaMMUpOBaHue

10 WHcTannsuus v JeuHCTansus
TIPOrpaMMHOT0 obecrieueHust
daitnoBble cucTeMbl. [IpyHIMIBI

1 pa3sMmellieHysl 1 UMeHOBaHHs (aiiyioB B
JonroBpeMeHHOU namsaTH. [11abmonb! asist
orvcaHus Tpyr ¢aiinos
3aKoHO/aTe1bCTBO Poccuiickoi

12 depneparyn B 00/1aCTH MPOrPaMMHOTO
obecrieueHUst U JaHHBIX
[TpyHLIMIIBI MOCTPOEHUS U arraparHble

13 KOMITOHEHTbI KOMITbIOTEPHBIX CEeTeM.
CeteBble ITPOTOKOJIBI

14 Cetb NIHTEpHET

15 Pa3penenvie IP-ceTu Ha oACeTH C
MOMOLIIbI0 MAacoK IoZiceTer

16 CeTteBoe afMUHUCTPUPOBaHUE
Bupp! fearenbHOCTY B ceTu VIHTepHeT.

17 Cepsucsl MHTepHeTa. ['ocyjapcTBeHHBIE
3JIEKTPOHHBIE CePBUCHI U yCIIyTH

18 WudbopmariornHasi 6e301acHOCTb

19 BpefoHocHble TporpaMMHoe obecrieyeHue
Y MeTO/ibl 00PEOBI C HUM

20 [TpakTrueckast paboTa 1Mo Teme
" AHTUBUPYCHBIE IPOrpaMMmbl"

21 OpraHu3aliysi JMUHOTO apXUBa




vHpopmaLyu. Pe3epBHoe KOMMpoBaHUe.
[MaposibHast 3al{uTa apxXuBa

22

[ITudpoBaHUe AaHHBIX

23

Anroputm mmdposanusi RSA.
CreraHorpagus

24

[TpakTrueckast pabora 1o Teme
"[[uppoBaHue faHHBIX"

25

WHdopmariys, JaHHbIE U 3HAHMUS.
VHpopMaIMoHHbIe MPOLECCH B TIPUPO/E,
TeXHUKe U 00II[eCcTBe

26

HenpepbIBHBIE ¥ JUCKPETHBIE BEJTUUKHBI U
curHasibel. Heo6X0[uMOCTh IUCKPeTH3aluu
vH(OpMaLWK, rpefHa3HaueHHOMN /171s
XpaHeHwusl, rmepefiauid ¥ 00paboTKH B
M(POBBIX CUCTEMaX

27

[IBonuHOe KogupoBaHve. PaBHOMepHbIe U
HepaBHOMepHbIe KO/bl. [lekoarpoBaHue
coo0i11ieHuH, 3aMMcaHHbIX C TTOMOIIbIO
HepaBHOMEPHBIX KOJ|0B

28

Ycnosue ®ano. [TocTpoeHre 0JHO3HAUHO
JleKOIMPyeMBbIX KOJIOB C ITOMOLLBIO ZiepeBa.
I'pap An. A. MapkoBa

29

EvHuLBI U3MepeHUs KomuyecTBa
MHpopMaLyu. AnpaBUTHBIA TOAXO/ K
OLleHKe KOJIMuecTBa HH(popMaLin

30

CHucTeMbl CUUCIeHUS

31

[TepeBog uricen U3 OAHOU CUCTEMBbI
CUMCJIEHUS B IPYTYIO




32

,Z[BOI/I‘-IHaﬂ, BOCbMepHUYHaA U
eCTHaguaTepUiHdsa CUCTEMBI CUMC/IEHUS,
CBsA3b MEXYy HUMU

33

,Z[BOI/I‘—IHaH, BOCbMepHUUYHaAaA U
eCTHaguaTepruiHasd CUCTEMBI CUMC/IEHUS,
CBsA3b MEXYy HUMU

34

,Z[BOI/IqHaH, BOCbME€pHUYHAA U
eCTHaguaTepUiHdd CUCTEMBI CUUC/IEHUS,
CBA3b MEXAY HUMU

35

ApudmeTnueckue omneparyu B
MO3ULIMOHHBIX CUCTeMaX CUMC/IeHUs

36

TpounyHasi ypaBHOBellleHHasi ciCcTeMa
CUMCIeHUSI

37

,Z[BOI/I‘-IHO-,[[ECHTI/I‘-IHEIH CrCTeMa CUMC/IeHusA

38

KO,E[I/IPOBaHI/Ie TeKCTOB

39

PacTpoBoe KOZIMpOBaHKe U300paXkKeHUH

40

[TpakTryeckast pabora 1o Teme
" IuckpeTU3aLiys rpaduueckoit
vHbopMarmn"”

41

LiBeToBBIE MOZE/N. BekTOpHOE
Ko/ipoBaHue. @opmaThbl (aitnos.
TpéxmepHast rpadrka. PpakraabHast
rpaduka

42

KoaupoBanue 3Byka. OrjeHKa
MH(POPMAaLIMOHHOTO 00BEMA 3BYKOBBIX
JlaHHBIX MPU 3aJJlaHHbIX YaCTOTe
JMCKPEeTU3aLuU U Pa3psiHOCTU
KOZIMPOBaHUs




43

[TpakTryeckast pabora 1o Teme
" [IucKpeTH3alusi 3ByKOBOW UHGopMaLiuu'"

44

OcHOBBI anreOpbI JIOTUKA

45

Jlornueckue onepariyiyd. TabuIbl
WCTUHHOCTHU

46

Jlornueckue BelpaxkeHus. Jloruyeckue
TOXJecTBa. [Joka3aTe/sbCTBO JIOTHUeCKUX
TOX/]ECTB C TTOMOII[bIO TabIUI] UICTUHHOCTH

47

ITpakTrueckasi paboTa 1o Teme
«[TocTpoeHue 1 aHa/MN3 TabJIHUL]
WCTUHHOCTH B TaOJIMYHOM TPOLIECCOPEe»

48

Jlornueckue ornepanyy v oriepalii Hal
MHO>XeCTBaMK

49

Jlornueckue oriepaljyiy 1 ornepalvu Haj
MHO>XKeCTBaMU

50

3aKOHbI a/ireOphI JIOTUKU. DKBUBAIEHTHBIE
nipeoOpa30BaHus JIOTUUECKUX BbIpaXKeHUH

51

Jlornueckue ypaBHeHUs U CUCTEMBbI
ypaBHEHUH

52

Jlornyeckue QyHKUMHU. 3aBUCUMOCTh
KOJIMUeCTBA BO3MOJKHBIX JIOTHUECKUX
(GYHKLMM OT KOJIMYeCcTBa apryMeHTOB.
[TonHbIe cucTeMbl T0TMUeCcKUX (QyHKIUN

53

Kanonnueckuie (hopMbl JTOTHYECKUX
BbIpa)keHUM. CoBepilieHHbIe
JU3BbIOHKTUBHBIE 1 KOHBIOHKTHBHbBIE
HOpMaJibHbIe (POPMBI, aTOPUTMBI KX
TIOCTPOEHUS T10 Tab/ile UCTUHHOCTH




54

Jlornueckue 3jieMeHThI B COCTaBe
KOMITBKOTEPA

55

Tpurrep. Cymmarop. MHoropaspsiiHbii
CyMmaTop

56

[TocTpoeHue cxeMm Ha JIOTUYECKUX
3/1eMeHTax. 3arych JJOrM4ecKoro
BbIPa)KeHUsI 110 JIOTUYECKOH CXeme

57

MuUKpoCXxeMbl ¥ TEXHOJIOTHUSI UX
TIPOM3BO/ICTBA

58

[IpencraBneHue Lie/bIX UMCeI B TaMSITH
KoMIibtoTepa. OrpaHHYeHHOCTh JiMara3oHa
yKcesl Py OTPaHUUEHUM KOJTMYeCTBa
pa3psizioB. [lepernosiHeHue pa3psiiHON
CeTKu

59

Be33HaKoBbIe U 3HAKOBbIE JJaHHBIE.
3HaKOBbIH OUT. [[BOMUHBIN
JIOTIOJTHUTE/TbHBIN KOJ| OTPHULaTeTbHbBIX
qrcen

60

[To6uTOBBIE TOTUYECKHe OTlepaLiyy.
Jlornueckuii, apudmeTUueCcKuii U
LUK/TMYECKUN CABUTH

61

[ITudpoBaHUe € MOMOLIbIO TOOUTOBOM
onepanuu «uckiaroyvatouiee VJIM»

62

Hpe,E[CTaB]'IEHI/Ie " XpaHeHHe B ITaMATU
KOMITBHOTEPA BEIIECTBEHHLIX UMCEJT

63

BrimonHenue onepaum?l C BelljeCTBeHHbIMHA
Yyucji1aMH, HaKOIljieHue OII1MO0K npu
BbIUMC/IEHUSAX




[TpakTryeckast pabora o Teme «/3yueHue

64 MOpa3psAHOr0 MalllMHHOIO MPeCTaB/IeHUs 1 1
L|eJIbIX U Bell|eCTBeHHbIX YMCesI»

65 AHanus aJroputTmMoB 1
OTansl pellleHus 3a/lad Ha KOMIIbIOTepe.

66 NHcTpymeHTanbHbIe cpejcTBa: 1
TPaHCJIATOP, OT/IAUMK, NPOGUIUPOBILIUK
Cpega nporpaMmupoBanus. Komnuanus

67 Y MHTepIIpeTaLys IporpaMM. 1
BuprtyanbHble MallivHbl. IHTerprpoBaHHas
cpezia pa3paboTKu

68 MeTozb1 OTAaKU TIPOTPaMM 1

69 TUIBI TepeMeHHBIX B S13bIKe 1
NIpOrpaMMHPOBaHUs

70 OO6paboTKa 1]e/IbIX UnCes 1

71 O6paboTKa BelleCTBeHHBIX YHCeT 1

72 CryJaiiHble ¥ TICeB0C/TyYaliHble yncia 1

73 Betenienusi. C/ioKHBIE YC/IOBUS 1

74 [ukssl € yciioBreM 1
[IyK/IBI 1O ITepeMeHHOM.

75 B3arMo3amMeHseMOCTb pas/IMuHbIX BU/I0B 1
L[UKJIOB

76 O6paboTKa HaTypaJbHBIX YUCEJT C 1
VICTI0/Ib30BaHUEM LIMKJ/IOB
HaxoxJeHre BcexX NPOCTBIX UMces B

77 3a[JaHHOM [1ara3oHe [IpakTruueckas 1 0.5

pabora o Teme «PeliieHue 3a1a4 METOZJOM




riepe6Gopa»

78 WuBapuaHT LMK/Ia

79 JOoKyMeHTHpOBaHKe [pOrpaMm

80 OO0paboTKa JaHHBIX, XPaHSAIIUXCS B
(atinax

81 Pa30uenue 3a7aum Ha M0/3a1aun
Vcronb30BaHMe CTaHAAPTHOW OUOIMOTEKN

82 si3bIKa porpaMMupoBanus. [TogkoueHue
61bsIMOTeK MOANPOrpaMM CTOPOHHUX
TIPOU3BOIUTEIeN

83 [TognporpaMMmel (TipoLieypbl ¥ (QyHKLH)

84 [Toarnporpammsl (Tpotieypbl ¥ QYHKLIKN)

a5 ITpakTrueckasi paboTa 1o Teme
"Pa3paboTka roarporpamMm”
Pekypcus. PekypcuBHbIe 00BEKThI

86 (bpakTansi). PekypcuBHbIe TIpoLieyphbl U
¢ynkuum. Mcronb3oBaHue cTeka /st
OpraHu3aly peKypCHBHBIX BbI30BOB

87 [MTpakTrueckast paboTa 1o Teme
"PekypcuBHBIe IOAIPOrpaMMBbI"

a8 MoynbHbI NPUHLIMI TOCTPOEHUST
NporpaMM

89 UucsieHHBIE METO/BI

90 ITpakTrueckasi paboTa 1o Teme
«YucneHHoe pellieHUe YpaBHEHU»

91 Vcnonb3oBaHue JUCKpeTU3aluu B

BBIYHMC/IMTE/IBHBIX 3d/ld4aX




92

[TpakTryeckast pabora 1o Teme
«[Tpubnv>xéHHOe BbIUMC/IEHUE JJTUH
KPUBBIX U TUIONIaZiel puryp»

93

[MpakTrueckast paboTta 1o Teme «ITouck
MakcruMyMa (MUHHMMYyMa) QyHKLIAN»

94

OO6paboTKa CUMBOJIBHBIX JIAHHBIX.
Anroputmbl 06pabOTKH CUMBOJIBHBIX
CTPOK: TIOZICYUET KOJTMUECTBA TMOSIBJIEHUH
CUMBOJIA B CTPOKE

95

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30ueHMe CTPOKHU Ha CJI0Ba 0
nipo6esTbHBIM CUMBOJIaM

96

Anroput™bl 06paboTKH CUMBOJTBHBIX
CTPOK: TIOMCK TMOJCTPOKU BHYTPH JaHHOMN
CTPOKHM; 3aMeHa Hal/IeHHOM MO/ICTPOKHY Ha

/PYTYIO CTPOKY

97

ITpakTHueckasi paboTa 1o Teme
"O6paboTKa CTPOK C HCIT0/Ib30BaHHEM
GbyHKUMH cTaHAAPTHOM OMOITHMOTEKH SI3bIKA
IporpamMmMupoBaHus”

98

['eneparus c/10B B 33laHHOM asngaBuTe

99

MaccHBbI Y TTOC/IeI0BAaTe/IbHOCTU YUCeT.
[TpakTHueckast paboTa 1o Teme
"3aro/jHeH1e MaccuBa"”

0.5

100

O06001EéHHbIE XapaKTePUCTUKN MacCHBa

101

JIMHEeMHBIM MOUCK 3aJJaHHOr0 3HaUeHUs B
MaccuBe. [IpakTuueckasi paboTa 1o Teme
"JIMHeMHBIM MOMCK 3aJJaHHOr0 3HaUeHUs B

0.5




maccuse"

[TpakTrueckas pabota o Teme "Tlorck

102 MHHUMAa/IbHOI0 (MaKkCMMaJbHOT0) 1 1
3/1eMeHTa B UMC/I0BOM MaccuBe”
CopTrpoBKa OJHOMEpPHOI'0 MaCCHUBa.

103 ITpocTeie MeTOLbI COPTHPOBKH. 1 0.5
[TpakTrueckas pabota no Teme "TIpocThbie ’
MeTO/ibl COPTUPOBKU MaccuBa"
CopTupoBka civsgHueM. bricTpas

104 COPTUPOBKA MaccuBa (aJIrOpUTM 1 0.5
QuickSort). ITpakTrueckast paboTa 1o reme '
"BeicTpas copTrpoBKa Maccusa'
JIBOMUHBIN [TOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTrueckast paboTa 1o Teme 1 0.5
" [IBOMYHBIN MTOUCK"

106 JByMepHbIe MacCUBBI (MaTpHLIbI) 1

107 Anroputmbl 06paboTKM MaTpuL] 1

108 Pelienne 3a/1au aHav3a JaHHbIX 1

109 CpezicTBa TeKCTOBOTO IpoLjeccopa 1

110 KommbroTepHast BEPCTKa TeKCTa 1
[TpakTuyeckast pabora no Teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTU4eCKUMU 1 1
dbopmynamu”

112 WHCcTpymeHTB! peLjeH3UpoBaHus 1

113 [TpakTrueckast pabora 1o Teme 1 1
"MHOrocTpaHu4Hble JOKYMEHTbI"

114 O6/auHble cepBUCH]. Ko/leKTHBHAs 1 0.5




pabora c jokyMeHTaMu. [IpakTrueckas
paboTa 1o Teme "KosnekTuBHasi pabora ¢
JOKyMeHTaMu'"

115

AHanus JaHHbIX. bosbilve JaHHbIe

116

MaiimHHOe 00yueHre

117

AHanu3 JAHHBIX C MIOMOIL[bIO 37IEKTPOHHBIX
Ta0JTHI]

118

[TpakTrueckasi pabota o Teme "AHanu3
JIaHHBIX C TTOMOLLBIO 3JIEKTPOHHBIX
TabmL"

119

[TocTtpoenuie rpayKoB (PyHKLIMH.
[TpakTryeckast pabora 1o Teme
"HarnsiiHoe nipejcraB/ieHue pe3ybTaToB
CTaTUCTHUYECKOW 00pabOTKU JJaHHBIX B
BU/JIe lMarpaMM CpeJICTBaMU peJjakTopa
9JIEKTPOHHBIX Tab/uI]"

0.5

120

JIunuu TpeHza. [IpakTrueckasi paboTa 1o
teme "TTopbop MMHUM TpeH[a,
MPOrHO3MpOBaHue"

0.5

121

[Toxbop mapamerpa. ITpakTryeckasi pabora
o TeMe "Unc/ieHHOe pellleHne YpaBHEeHUU
C TMOMOII[EI0 TT0100pa apaMeTpa”

0.5

122

OnTumM3aLMs Kak OUCK HauTyullero
pelleHus B 3a[JaHHbIX YCIOBHUSX.
[TpakTrueckast paboTa 1o Teme "PelrieHue
3a/la4 ONTUMM3AL1K C [TIOMOLL[bIO
3/IeKTPOHHBIX TaOsuUI]"

0.5

123

PesepBHOe Bpems




124 PesepBHOe Bpems 1
125 Pe3epBHoe Bpemst 1
126 PesepBHOe Bpems 1
127 Pe3epBHOe Bpems 1
128 Pe3epBHOe Bpems 1
129 Pe3epBHoe Bpems 1
130 PesepBHOe Bpems 1
131 Pe3epBHOe Bpems 1
132 PesepBHOe Bpems 1
133 PesepBHOe Bpems 1
134 PesepBHOe Bpems 1
135 Pe3epBHOe Bpems 1
136 PesepBHOe Bpems 1

OBHIEE KO/IMYECTBO YACOB I10

I[TPOI'PAMME

136

21.5




11 K/TACC

KosinyecTBo yacos Jlata J/IeKTPOHHbIE
1:;“ Tema ypoka Beero KonTposbHble | IIpakTHuyeckue | H3YyUe€HH zg[il;zizfenbﬂme
paboThI paboTbI A pecypesI
1 KomuecTtBo nHpopmanyu 1
2 AJITOPUTMBI CKaTUA JaHHbBIX 1
3 Anroputm Xaddmana 1
[TpakTrueckasi pabota o Teme "CykaTue
4 JaHHBIX C TIOMOLLIBIO aJITOPUTMa 1 1
Xapdmana"
5) Asnroputm LZW 1
ANTOPUTMBI C’KaTHS JaHHBIX C IOTEPSIMH.
6 [MpakTrueckast pabota o teme "CrkaTre 1 0.5
JaHHbIX C noTtepsimu (anroputmsl JPEG, ’
MP3)"
CKOpOCTb nepejiauyl JaHHBIX 1
[TomexoycTOMUMBBIE KOJIbI 1
9 [TpakTHueckast paboTa 1o Teme 1 1
"[TomexoycToiunBbIe KOAbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3auMogelcTBre. CucTeMHbIN 3 (]eKT. 1
Ynpasnenue Kak MH(OPMaLMOHHbIN
nipoijecc. ObpaTHast CBSI3b
11 Mogenu 1 MoJieIMupoBaHye 1
12 'pader 1




13 PerieHue 3a71au ¢ momolisto rpacoB

14 [epeBbs

15 OCHOBBI TEOpUU UTP
[TpakTrueckast pabota o Teme "TTomck

16 BBIUTPBIIITHONW CTpaTeryu B UTpe C TI0JTHOM
uHbopMmaryein”

17 CpezcTBa MCKYCCTBEHHOTO MHTEJI/IEKTa

18 [MTpakTrueckast pabota 1o Teme "CpezcTBa
VICKYyCCTBEHHOI'O MHTeJlJIeKTa"
dopmanuv3anys NOHATHUS aArOpUTMa.

19 MamHa TeropuHra Kak yHuBepcabHasi
Mozienb BeluncieHni. Tesuc Uépua—
TrropyHra
[TpakTHyeckast paboTa 1o TeMe

20 "CocraBreHne IIPOCTON NPOrpaMMBbl JI/1s1
MatuHel Teropunra”

21 Maiuvna ITocra

22 HopwmasnbHbie anropudmbl MapkoBa
AnropUuTMHUYeCcKy Hepa3pelirMble 33Zauul.

23 3azjaua octaHoBa. HeBO3MO>KHOCTB
aBTOMaTUYEeCKOU OT/IaJKW IIPOrpaMm

24 CJ10>)KHOCTb BBIYMC/IEHUM
[Touck MpoCTHIX UKces B 3alaHHOM

25 JiariasoHe C IMOMOLLBIO aAropyuT™Ma
«pelieTo JparocdeHa»

26 [TpakTrueckast pabota o Teme "Tlonck

MPOCTBIX UKCENT B 3a/JaHHOM Jihara3oHe"




27

MHoropa3psifiHble LieJible YKC/a, 3a7jaun
JTMHHOW apru(MeTUKH

28

[MpakTrueckast paboTa 1o Teme
"Peanu3aiiusi BBIYUC/IEHUN C
MHOIrOpa3spsALHbIMUA YHC/IaMU"

29

CrnoBapu (accoLaTMBHbIe MaCCHBBI,
oToOpakeHUst). X3II-TabHIIBI.
[TocTtpoeHue andaBUTHO-YaCTOTHOTO
CJioBaps [i/1s 3a/IaHHOTO TeKCTa

30

[TpakTHyeckast paboTa 1o TeMe
"TTocTpoeHue andaBUTHO-UACTOTHOTO
ci0Baps AJ1s 3a/laHHOro Tekcra"

31

AHanui3 TekcTa Ha eCTeCTBEeHHOM SI3bIKe.
BrigeneHue nocefoBaTe/IbHOCTeH 110
1mab10Hy. Pery/isipHble BhIpaXKeHUsl.
YacToTHBIN aHA/IA3

32

[TpakTHueckast paboTa o Teme "AHanu3
TeKCTa Ha eCTeCTBEHHOM SI3bIKe"

33

Cteku. AHam13 MpaBHU/IBHOCTHU CKOOOUHOTO
BbIpA’XKE€HUA

34

Bbruncienne apudmeTruueckoro
BbIp&)KEHMS], 3alIMCAHHOTO B OCT(UKCHOMN

dhopme

35

[pakTrueckast paboTa 1o Teme
"BbIuncsieHue apudpMeTuuecKoro
BbIpa)KeHUsI, 3alMCAaHHOT0 B MOCT()UKCHOU

dhopme"

36

Ouepenu. Vicnosnib30BaHue ouepeau IJis




BPEMEHHOI'0 XpaHeHHS JaHHBIX

37

[pakTrueckast paboTa 1o Teme
"Ucnonb3oBaHue ouyepeaun”

38

[epeBbsi. Peanusanys fgepesa C IIOMOLLBIO
CCBbUIOYHBIX CTPYKTYP. [JBOMUHBIE
(6buHapHbIe) nepeBbsi. [TocTpoeHue epeBa
JJ1s1 3a[JAHHOTO apU(pPMeTHUeCKOro
BbIDa)KeHUsI

39

[TpakTryeckast paboTa 1o Teme
"Hcnonb3oBaHue fiepeBbeB [1J1s
BBIUMC/IEHUS apU(PMeTHUeCKUX
BbIp&KeHUN"

40

PeKkypcuBHBIe a/iTOPUTMBI 00X0/1a fiepeBa.
Vcriosib30BaHUe CTeKA U Ouepein Jijist
0b6xo0/1a iepeBa

41

PeKypCHBHbBIE a/ITOPUTMbI 00X0/1a ZiepeBa.
Vicrionb30BaHue CTEKa U OUepeu st
obxofa JepeBa

42

Anroputmbl Ha rpadax. [TocTpoeHue
MHUHUMAaIbHOTO OCTOBHOTI'O JiepeBa
B3BeLIIEHHOTO CBSI3HOTO
HeOpUeHTUPOBAHHOTO rpada

43

O6xop rpada B ryouny. O6xop rpada B
IIAPUHY

44

KonmuecTBO pasnMuHbIX MyTeld MeXay
BepLIMHAMK OPUEHTHUPOBAHHOTO
al[MK/IMUeckoro rpada

45

Anroput™m [leMKCTpBI.




46

[TpakTryeckast paboTa 1o TemMe
"BblurcneHue AJIMHbI KpaTYauiliero myTu
Me)Ky BeplMHaMu rpada (aJroputMm
HevikcTpen)"

47

Anroputm ®noiiga—Yopluania

48

3aziauy, pelaeMble C TIOMOLBIO
JMHaAMHUUeCKOr 0 IIpOrpaMMHPOBaHUS:
BbIUMC/IEHUe PeKYPCHUBHBIX (YHKLIMH

49

[TpakTryeckast paboTa 1o Teme
"BbluniciieHre peKypCUBHbBIX (PYHKLIUN C
TIOMOLLBIO IMHAMUYeCKOro
rporpamMmmupoBaHus”

50

3azauy, pellaeMble C [IOMOLLBIO
JMHAMUYeCKOro IporpaMMUPOBaHUS:
MOZCUET KOJIMYeCTBa BapUAHTOB

51

[TpakTrueckas pabota o Teme "Tlogcuér
KOJIMYeCTBa BADUAHTOB C [IOMOLLbIO
JIUHaAMWUYeCKOTO MPOrpaMMHAPOBaHUS "

52

3ajiauu, pelllaeMble C [TOMOIIbIO
JMHAaMHUYeCKOro NMporpaMMHUPOBaHUS:
3a/lauy ONTUMM3ALIUU

53

[TonsTue o nmapagurmax
nporpaMMypoBaHusi. O630p SI3bIKOB
MIpOrpaMMHPOBaHUS

54

[MoHsiTvie 06 00BbEKTHO-OPUEHTHPOBAHHOM
NIpOrpaMMHpOBaHNH

55

O6mBekTh! ¥ Ky1acchbl. CBOWCTBA U METO/IbI
00BEKTOB




56 OO6BeKTHO-OPUEeHTHUPOBAHHBIN aHa/IN3
[pakTrueckast paboTa 1o Teme

57 "M crionbp3oBaHKe roToBbIX K/1aCCOB B 1
rporpamme"

58 Pa3paboTka rporpaMm Ha OCHOBe
00BEKTHO-OpPHEHTUPOBAHHOTO MO/IX0/1a
[TpakTryeckas pabora "Pa3pabotka

59 MPOCTOM MPOrPaMMBbI C UCIIOIb30BaHUEM 1
KJj1accoB"
Wukaricymsus. ITpakTruueckast paboTa o

60 Teme "Pa3paboTKa Kacca, UCIOJIb3yHOIIero 0.5
VIHKarICyJ/IsILUI"

61 Hacnepnosanue. [Tomumopdusm

62 [MpakTrueckast paboTa 1o Teme 1
"Pa3paboTka vepapxuu KiaccoB"
Cpe/bl OBICTPOM pa3pabOTKU MPOrpamMM.

63 [TpoexkTrpoBaHue uHTepdetica
T10JIb30BaTess

64 [TpoekTrpoBaHUe UHTepdeiica
T10JIb30BaTesIst

65 Vcrniosib30BaHre TOTOBBIX yIPaB/isieMbIX
37IeMeHTOB [IJIs1 TTIOCTpoeHus1 uHTepdetica
[TpakTryeckast paboTa 1o Teme

66 "Pa3paboTKa rporpaMMslI ¢ rpaduueckumM 1
vuHTepdeticom"”

67 V3yyeHne BTOPOro si3bIKa

NIpOrpaMMHPOBaHUS




68

3yueHue BTOpPOro si3bIKa
TIPOTrPaMMHUPOBaHUs

69

OTanbl KOMITbIOTEPHO-MATEMATHUYECKOT'O
MOe/IMDOBAHUA

70

Juckpetn3anys pu MaTeMaTuyeCcKoM
MO/Ie/TMPOBaHUM HellpepbIBHBIX MPOLIECCOB.
MogenvpoBaHue [IBIKEHUS

71

[TpakTryeckast paboTa 1o Teme
"MogenvpoBaHue IBUKeHUs"

72

MogenupoBaHre OUOIOTUYECKUX CUCTEM.
[TpakTHueckasi paboTa 1o Teme
"MogenrpoBaHHe 6HMOIOTUUeCKUX cucTeM"

0.5

73

MareMaTrueckre MOJeu B 5KOHOMUKeE.
BbiuncuTeibHbIe SKCITIEPUMEHTHI C
MOZIeJISIMU

74

BepositHocTHBIE MozienH. ITpakTHueckast
pabota o Teme "MMUTALIMOHHOE
MOZIe/TMPOBaHKe C OMOIIBI0 MeTO/ia
MosnTe-Kapo"

0.5

75

KomnbroTepHoe MoZieTMpoBaHUe CUCTEM
yrpaBJieHus1

76

O6paboTKa pe3y/bTaTOB KCIIepUMEHTa

77

TabmuHble (pesALoHHbIe) 6a3bl JaHHBIX

78

[Touck, copTHpOBKa U (PUIBTPALIUS
JAHHBIX. 3ampOChkl Ha BEIOOPKY JJaHHBIX.
3arnpocsl ¢ napameTrpamu. Beiuncisemblie
T0JIs1 B 3arpocax

79

[MpakTrueckast pabota 1o Teme "Pabora c




TOTOBOI 0a30i JaHHBIX"

MHoroTabmuHble 6a3bl JaHHbIX. THTIBI

80 cBsizell Mexxay Tabmuiiamu. BHelrHMiA
K/rou. IleslocTHOCTD 6a3bl JaHHBIX
[MTpakTrueckast paboTa 1o Teme

81 "Pa3paboTKa MHOT'OTab/JUUHOM Oa3bl
JlaHHbIX "

82 3amnpockl K MHOTOTa0/TMYHBIM 6a3zam
JAHHBIX

a3 [TpakTHueckasi paboTa 1o Teme "3arpockl K
MHOI'0Ta0/IMUHOI Oa3e JaHHBIX"

84 A3bIK ynipaBneHus gaHHbIMU SQL
[pakTrueckast paboTa 1o Teme

85 "YripaB/ieHue JaHHBIMU C ITOMOLLIBIO 3bIKa
SQL"

86 HepensiroHHbIe 6a3bl JaHHBIX.
OKCITepTHbIe CUCTEMBI

87 VHTepHeT-npuioKeHus
[ToHsiTHe O cepBepHOM M KTMEHTCKOMU

88 yacTax caita. TeXHOMOrUsi «KJIMeHT —
cepBep», eé 10CTOMHCTBA U HEeJJOCTaTKU

89 OcHoBeI g3bika HTML

90 [MpakTrueckas pabota o Teme "Co3aHue
TeKCTOBOM BeO-CTpaHUL[bI"

91 OcHoBel g3bika HTML

92 OcHoBel g3bika HTML

93 [TpakTrueckast pabota o Teme "Co3aHue




Be0O-CTpaHULIbl, BK/IFOUatoIei
MyJIbTUMeNHbIe 00BeKThI (DUCYHKH,
3BYKOBBIe JlaHHbIe, BH/ie0)"

94 OcHOBBI KacKaiHbIX Tabmry ctusieit (CSS)
[MTpakTrueckast paboTa 1o Teme

95 "OdopmsieHre CTPaHULIbI C TTOMOIL[BIO 1
KaCKaZiHbIX Tab/mIL cTr/Ien"

96 Cuenapuu Ha a3bIKe JavaScript

97 CueHapuu Ha s3bIKe JavaScript

98 dopmbl Ha BeO-CTpaHuULle

99 I[MpakTrueckast pabota no Teme "O6paboTka 1
JlaHHbIX opm"

100 Pa3wmerrienue Be6-caiiToB. Y cmyra
XOCTHUHra. 3arpyska (¢aijioB Ha caiT
Kagpuposanue. VcripaBieHue

101 repcreKkTyBkl. I'ncrorpamma. Koppekims
YPOBHel, KOppeKLus LiBeTa.
Ob6ecrBeuriBaHMe [[BETHBIX N300pa’keHUIA
BBog n306pakeHuit € UCII0/Ib30BaHUEM

102 pa3/InyHbIX 1[U(POBBIX YCTPONCTB. 0.5
[TpakTrueckast pabota o Teme "Ob6paboTKa '
11dpoBbIX poTorpaduit”
Petyiis. PaboTa c obsactsaMu. PUIbLTPHI.

103 [TpakTrueckasi pabota o Teme "PeTyliib 0.5
1rdpoBbIX poTorpaduii”
MHorocnoiHbIe n300pakeHust. TeKCTOBbIE

104 ciov. Macka ciiost. Kananel. CoxpaHeHue

BbIZIe/IeHHOM o06acTu




[TpakTryeckast paboTa 1o TemMe

105 "MHoroc/ioiHble n306pakeHus" 1 1
[ToAroTOBKA W/UTIOCTPALUM /1 BeO-CalTOoB.

106 [MpakTrueckast paboTa 1o Teme 1 0.5
" AHUMUPOBaHHbIe U300pakeHs"

107 BekropHas rpaduika. Bekropusatys 1
PaCTPOBBIX U300paKeHUH

108 [TpakTryeckast pabora o Teme "BekTopHast 1 1
rpaduka”

109 [TpUHLIAIIBI TOCTPOEHUS U pelaKTUPOBaHUS 1
TPEXMEPHBIX Mo/iesnei

110 [TpakTHueckast pabota o Teme "Co3gaHue 1 1
MPOCTBLIX TPEXMEPHBIX Mojesei"”

111 Cetounble Mozieni. Martepuasbl 1

112 [TpakTrueckast pabota no Teme "CeTOuHbIe 1 1
Mo e

113 MogenpoBaHue HCTOUHHMKOB OCBeLLleHUSI. 1
Kamepsl

114 E)p;g{;qu;;fﬂ paboTa 1o Teme 1 1

115 ApputrBHBIe TexHOJI0THY (3D-npyUHTEpBHI) 1

116 [Tonsarue o BI:IpTyaJ]bHDﬁ peaslbHOCTU U 1
J\OTIOJTHEHHOM peanbHOCTH

117 PesepBHoe Bpems 1

118 Pe3epBHOe Bpemsi 1

119 PesepBHoOe Bpems 1

120 PesepBHoe Bpems 1




121 Pe3epBHOe Bpems 1
122 PesepBHoe Bpems 1
123 PesepBHoe Bpems 1
124 Pe3epBHOe BpeMmst 1
125 Pe3epBHOe Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHoe Bpems 1
128 Pe3epBHOe Bpems 1
129 Pe3epBHOe Bpems 1
130 PesepBHoOe Bpems 1
131 PesepBHoe Bpems 1
132 Pe3epBHOe BpeMmst 1
133 Pe3epBHOe Bpems 1
134 PesepBHOe Bpems 1
135 PesepBHoe Bpems 1
136 Pe3epBHOe BpeMmst 1
OBHIEE KO/IMYECTBO YACOB I10 136 36.5

I[TPOI'PAMME







ITPOBEPAEMBIE HA EI'D ITO THO®OPMATUKE TPEBOBAHUSA K
PE3YJIPTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOM
ITPOI'PAMMBI CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

Kopg,
NPOBEPsIeMOro
TpedoBaHUsA

ITpoBepsieMblie TPe0OBaHNA K MPeMETHBIM pe3y/IbTaTaM 0CBOeHHS
OCHOBHOI1 00pa3oBaTe/IbHON MPOrpaMMbI CPeJHEro oo1ero
oOpa3oBaHus

1.

3Hamb (noHUMamnb)

1.1

[ToHMMaHHe OCHOBHBIX TIPHHIMIIOB YCTPONCTBA U (YHKLMOHUPOBAHUS
COBDEMEHHBIX CTAl[MIOHAPHBIX U MOOW/IBHBIX KOMITBIOTEPOB; TeHeHLUM
Pa3BUTHSI KOMITbIOTEPHBIX TEXHOJIOTUM; B/ajieHWe HaBbIKAMH pPaboThI C
OTepal{iOHHBIMM CHCTeMaMH W OCHOBHBIMH BH/IJaM{ I1POrPaMMHOTO
obecrieueHust /i1 pelneHWss  yueOHBIX 3a7au 10  BbIOpaHHOM

criel[Maar3alu

1.2

Hanuuwne Hpe,E[CTaB]'IEHI/Iﬁ 0 0a3oBBIX MPpUHLUIIaX OpraHU3allii ¢

(GYHKLIMOHUPOBaHUSI KOMITBIOTEPHBIX CeTei

1.3

IToHrMaHWe OCHOBHBIX MPUHOUWIIOB [AWMCKPETHU3adllMM PpAa3/IMUHBIX BHUI0B

vHpopMaLr

1.4

[TonumaHue 6a30BBIX aJTOPUTMOB 00OPAOOTKM UYHCIOBOW M TEKCTOBOU
uHbOpMarMy (3amvch 4YMCea B TIO3ULHOHHOW CHCTeMe CUMC/IeHWS,
JIeJTMMOCTBD LIe/TbIX UMCesI; HaXOJK/IeHHe BCeX IMPOCTBIX YKMCeN B 3a/laHHOM
[uarna3oHe; 00pabOTKa MHOTOpa3spsiHBIX —LeJIBIX  YKCeN;  aHaiu3

CHUMBOJIBHBIX CTPOK 1 ,I:[pyTI/IX), AJITOPUTMOB TTIOMCKd U COPTUPOBKH

1.5

3HaHue (YHKLIMOHAIbHbIE BO3MOKHOCTM WHCTPYMEHTAbHBIX Cpe/CTB

cpezibl pa3paboTKu

1.6

BrazieHrie OCHOBHBIMHU CBefieHUssMU O 0a3ax JaHHBIX, WX CTPYKTYpe,

CpeACTBax CO3/iaHUs M paboThI C HUMU

1.7

INoHrMaHNe BO3MOYKHOCTEH U OFpaHI/I‘JeHI/Iﬁ TeXHOJIOTUM HNCKYCCTBEHHOI'O
HWHTEe/VIeKTa B PA3J/IMYHBIX 06]'IaCTHX; Ha/myue Hp@ﬂCTﬁBHEHHﬁ 00
HCI10/Ib30BAHNHU I/IH(l)OpMaL[I/IOHHbIX TeXHOJIOTUU B Pa3/TMUHBIX

npoceccHoHaMbHBIX cepax

1.8

BrazeHvie TeopeTHuecKHMM arrapaTtoM, T03BOJISIOLIMM OCYILeCTBSTh
rpe/iCTaB/eHNe 3aJlaHHOIO HAaTypaJbHOrO YKC/a B Pa3/MYHbIX CHUCTEMax
CUMC/IEHUS; BBITIOJIHATE TIpeo0Opa30BaHUs JIOTUYECKUX  BBIPAYKEHHH,
WCTIONb3Ysl 3aKOHBI anreOpbl JIOTWKH; OTpeZesisiTh KpaTualllivii MyTh BO

B3BeIlIeHHOM rpa(be 1N KOJINYeCTBO HYTeﬁ MEXJy BepIIMHAMH




OPHEHTHPOBAHHOI'O alJUK/ITMYECKOI'0O rpa(ba

Ymemnb

2.1

YMeHHe WCII0/Ib30BaTh KOMIBIOTEDHO-MaTeMaTU4yecKue MOJenu s
aHanm3a 00BEKTOB M IMpOLieccoB: (hOpMyIMPOBaTh Lie/lb MO/e/TUPOBaHMUS,
BBITIOJIHATE aHa/IW3 pe3y/bTaToB, IOJIyUeHHBIX B XO/le MOJe/MpOBaHus;
OLleHMBaTh AaJeKBaTHOCTb MOJIeld MOJeIpyeMoMy OOBeKTy —WH

TMpOoLieCCy; Mpe/ICTaB/sATh pe3y/abTaThl MO/E/MPOBAHUS B HarJIsiJHOM BU/ie

2.2

YMeHre Kinaccu(UIMPOBaTh OCHOBHBIE 3aJjaud  aHaiM3a JaHHBIX
(mporHo3MpoBaHue, KaccuduKauus, KJlacTepu3aLiys, aHasu3
OTK/IOHEHUH); TOHMMATh T0C/Ie[J0BaTe/IbHOCTh PelleHrsT 3aZiau aHa/m3a
JTAHHBIX: COOp MePBUYHBIX /IaHHBIX, OUMCTKA U OL[eHKA KauecTBa /IaHHbIX,
BbIOOD W (WIM) TIOCTpPOEHWe MojeNH, TipeoOpa3oBaHHe [JaHHBIX,

BU3yad/IM3allUs JaHHBIX, UHTEPIIpETalls PE3YyJ/IbTATOB

2.3

YMeHue onpesienssTh MHPOPMALMOHHBIA 00bEM TEKCTOBBIX, rpaduuecKux
Y 3BYKOBBIX [JaHHBIX TIPU 3a/laHHBIX [lapameTpax JUCKpeTH3aLuu. Y MeHue
orpefiesiiTh  CPEeJJHIOI0  CKOPOCTb  TepeflauM  [laHHBbIX, OLIeHHWBAaTh
V3MeHeHre BpeMeHM T[epefiaud TpU H3MeHeHWH HH(OPMAaLMOHHOIO

00BéMa AdHHBIX U XdPdKTE€PUCTUK KdHdJ/Id CBA3U
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YMeHHe CTPOUTHh KOZ, O00ecreurBarOl[ii HaMMEHBILIYI0 BO3MOXKHYIO

CPe/IHIOI0 [I/TUHY COOOIIeHUsI TIPY U3BECTHOM YaCcTOTe CUMBOJIOB

2.5

YMeHWe UCMO/b30BaTh TPU peIlleHrWH 3aflau CBOWMCTBA TMO3ULIMOHHOM
3aMyCy 4YKcesl, alrOPUTMbl MOCTPOEHUSI 3allMCH UYMC/a B MO3ULIMOHHOW
CUCTeMe CUMC/IeHUs C 3alaHHbIM OCHOBaHHWEM U TIOCTPOEHHUs UuC/a T0
CTPOKe, CO/lepXKalllell 3amuchb 3TOr0 uMc/ila B TO3ULIMOHHOW cucTeMe
CUMC/IeHUsT C  3a/laHHBIM  OCHOBAaHWEM;  yMeHHe  BBITIOJIHATh

apI/ICl)METI/I‘-IECKI/Ie oriepaljiy B IIO3WLIMOHHBIX CUCTEMAX CUMC/IEHUA

2.6

YMeHue CTpOWUTh JIOTMUECKOe BbIpa&KeHWe B [IM3bIOHKTUBHOW U
KOHBIOHKTUBHOW HOpMa/bHBIX ~ (OpMax TI0  3a/laHHOM  Tabmuije
WUCTUHHOCTH; MCC/IefoBaTh  00/1IaCTh  MCTHHHOCTH  BbICKa3bIBaHUS,

coZiep Kalllero rnmepemMeHHbIe; pelllaTb HEC/IOXKHBIE JIOTUUECKHE YDABHEHUA

2.7

YMmeHue pemath aJropuTMUUeCKHe 3a/laud, CBsI3aHHble C aHA/IW30M
rpadoB (3ajauM IOCTPOEHMs ONTUMAaAbHOIO MYTH MeXZy BepLIMHaMU
rpacda, oripefiesieHUs1 KOJMUYECTBA Pa3/MUHBIX MyTel MeXAy BepLIMHAMHU

OPMEeHTHPOBAHHOTI'0 aLMK/IMUecKoro rpaga)

2.8

YMeHue HCIo/b30BaTh JlepeBbs NIPY aHa/M3e U IMOCTPOEeHUU KOZIOB U /IS
npe/icTaB/ieHnss apyu(MeTUUeCKuX BBbIPA)KEHWM, TpYU pelleHruu 3ajad

MOWCKa M COPTUPOBKU; YMeHHe CTPOUTh [€peBO WUIPhbl MO 3a/laHHOMY




dJ/ITOpUTMY, pa3pa6aTbIBaTb 1 000CHOBBIBATh BBIMT'PBIIIHYIO CTPATErvio

UTpbl

2.9

YMmeHue dHa/IM3MPOBATh A/ITOPHUTMBI C  HKCIIOJIb30BdAHHEM Ta6]'II/II_[
TPACCHUPOBKH; OIIpefesiTb 6e3 HMCI0/b30BaHUA KOMIIbIOTE€PA pEe3yJ/IbTAThl
BBITIOJTHEHUA HEC/TIOKHBIX TIPOrpdMM, BK/IHOUAIOMIWX LIMKJ/IbI, BE€TB/I€HUA U

noArnporpamMmmsl, MpH 3adHHBIX UCXOAHBIX OaHHBIX

2.10

YMeHue OmpeensiTh CAOKHOCTh U3y4YaeMbIX B Kypce 0a30BbIX
aJrOPUTMOB (CyMMHpOBaHUe 3/IeMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
riepeOOpHBIe aNTOPUTMBI, ABOUYHBIA TIOUCK) W TPUBOAUTH TIPUMEphI

HEeCKOJIbKUX arOPUTMOB Pa3HOW C/I0’KHOCTH /I/1s1 pellieHus OHOM 3a/jaun

2.11

BnajgeHve yHMBepCalbHBIM — SI3BIKOM —TIPOTPaMMMPOBAHMs  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), mpecTaBieHUsIMA O 6a30BbIX
TUIAaX [JAaHHBIX U CTPYKTYPax [aHHbIX; YMEHHE UCII0/b30BaTh OCHOBHbIE
yMpaB/sAOL[Me  KOHCTPYKIIMM;  yMEHHEe  OCYILIeCTBJSATh  aHaju3
NIPe/I/IOKEHHOW ~ MPOrpaMMbL:  OTPeJeNiATh  pe3yJbTaTbl  pPabOThI
TIPOrpaMMBbI TIPY 3aJJAHHBIX UCXOAHBIX JAHHBIX; OTPEeAEeNSTh, TIPHU KaKUX
WUCXO/IHBIX JIaHHBIX BO3MOKHO TIOJlyUeHHWe YKa3aHHbIX pe3y/IbTaTOB;
BBISBJIATh JIaHHbIE, KOTOPble MOTYT TIPHUBECTH K OIIMOKe B paboTe
NporpaMMbl;  (OPMy/IMPOBaTh  TIPEAJIOKEHHS IO  Y/IYULIEeHHIO

MIPOrpPaMMHOTO KO/ja

2.12

YMeHue peanu30oBbIBaTh Ha BbIOpAaHHOM /i1 M3y4YeHUsl s3bIKe
nporpaMMupoBaHusi Bbicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBbIE a/ITOPUTMbI 06pabOTKY Unces1, YUC/IOBBIX M10C/Ie[j0BaTeTbHOCTeH
M MacCUBOB: TIpe[CTaB/JieHWe UWCa B BUAe Habopa TIPOCTBIX
COMHOXXUTeJIel; HaXOXK[eHue MaKCHMMalbHON (MUHUMaabHOW) Ludpbl
HaTypaJbHOTO UMC/Ia, 3alMCaHHOTO B CUCTeMe CUMC/IeHUsI C OCHOBaHUEM,
He mipeBblmatomM 10; BbUKMCIeHHe OOOOLIEHHBIX XapaKTEPUCTHK
5/IEMEHTOB MacCHBa WIM YMCIOBOW TIOC/Ie/l0BAaTebHOCTH  (CYyMMBI,
NpOM3BeZleHHs1  CpeJHero  apu(pMeTHyecKOro, MHHHUMAJbHOTO U
MaKCHMaJ/IbHOTO 3/IEMEHTOB, KOJIMUeCTBA 37IEMEHTOB, Y/I0B/IETBOPSIOIINX
3a[JaHHOMY YCJIOBUIO); COPTHMPOBKY 93/IeMEHTOB MacCHUBa; YyMeHHe
WCII0/Ib30BaTh B IPOTpaMMax JaHHble pAa3/IMuHBIX THIOB C YUYETOM
OrpaHWYeHUM Ha [uara3oH WX BO3MOJKHBIX 3Ha4yeHUM, MPUMEHSTb IpU
pelleHny 3a/lauy CTPYKTYPbI JaHHBIX (CIMCKH, C/I0BapH, CTEKH, Ouepej,
JlepeBbsi); TIPUMEHSITh CTaH/JapTHble U COOCTBEHHBIE IMOJIPOrpPaMMbI /IS
00paboTKM YMCIOBBIX JAHHBIX U CUMBOJIbHBIX CTPOK; UCIO/b30BaTh MpU
pa3paboTke TIporpaMM OUOJTMOTEKH TIOIIPOTPAMM; YMeHUEe HCI0/b30BaTh

CpeacCTBa OT/IaJKH IIpOTpaMM B Cpe/jie TIPOrpdMMHDOBAHUA




YmeHue HCII0J/Ib30BATh 3JIEKTPOHHBIE TaGJ’II/ILIBI AJ1d dHaJ/IM34,

nipe/icTaB/ieHuss U1 00pabOTKM /laHHBIX (BK/IFOUAsi BHIOOD ONTHUMAJ/ILHOTO

2.13 pellieHusi, TT0A00p JMMHUM TPEeHZQ, pellleHWe 3a/au IPOrHO3MPOBAHUSA);
yMeHHe WCMO/b30BaTh Tab/JUuUHbIe (pesISIUOHHBIE) 0a3bl JAHHBIX U
CIIpaBOYHbIE CUCTEMBI
YMeHHe OpraHu30BbIBaTh JIMYHOE WH(OPMALMOHHOE IIPOCTPAaHCTBO C

514 WCIO/Ib30BaHWeM  Da3/IMuHbIX  CPeACTB  LU(PPOBLIX  TEXHOJOTU;

MOHMMaHWe BO3MOKHOCTeH LM(POBBIX CEPBUCOB TOCY/lapPCTBEHHBIX

ycJiyT, UGPOBLIX 00pa30BaTe/IbHBIX CEPBUCOB




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D

11O TH®OPMATHUKE
Kop, IIpoBepsieMblii 3/71eMeHT CO/iepKaHus
1 [{udpoBasi rpaMOTHOCTh
OcCHOBHbIE TeH/IeHIIUM Pa3BUTHsI KOMITbIOTePHBIX TexHo/10rui. [TapanienbHble
1.1 BbIUKC/IeHUs. MHOronporeccopHsle cUCTeMbl. PacripesieniéHHble
BBIUMC/TUTE/TbHBIE CUCTeMbI M 00paboTKa OO/BIINX JaHHBIX
[IpyHLIMIIBI TIOCTPOEHMS W armnapaTHble KOMIIOHEHTbI KOMITbIOTEPHBIX CeTel.
1o CereBble 1mpoTOKOJbl. CeTb VHTepHeT. Agpecauuss B cetd VIHTepHer.
' ITpotokonwl creka TCP/IP. Cuctema njoMeHHbIX MMEH. Pasnenenvie IP-cetu Ha
TIOZICETH C MOMOLLBI0 MaCOK Mo CceTel
daiinoBas cuctema. Ilovck B (aiiioBoli cucreMe. [IpUHLIMIIBI pa3MellleHUsT U
1.3 uMeHOBaHUs (aiyioB B AonroBpeMeHHOW mamsaTd. [I1abGnoHbI /s OnMcaHUs
rpynn (aiisios
14 CkopocTb Tmepefjauyd  JlaHHbIX. 3aBUCUMOCTb BpeMEeHM T1epefjaud  OT
' MH(POPMaLIMOHHOTO 00bEMa JJaHHBIX M XapaKTepPUCTHK KaHasia CBSI3U
[Tudpoanue aaHHbIX. CUMMeTpHUYHble U HecUMMeTpuuHble mK¢psl. [ndps
1.5 nipoctoii 3amensbl. [Iudp Le3zaps. [udp BukeHnepa. Anroputm 1mmdbpoBaHUs
RSA
Koppl, ro3Bosisitoiirie 06Hapy>KUBaTh U UCTIPABJIATH OLIMOKK, BO3HUKAOIIIVE TIPU
1.6 niepefiaue JaHHbIX. PaccTosiHre XaMMuHra. KoupoBaHue ¢ moBTopeHreM OWTOB.
Kopawr XsmmuHra
2 TeopeTuueckrie 0CHOBbI HH(POPMAaTUKN
[BouuHoe  KoAgupoBaHWe. PaBHOMepHble M HepaBHOMEpPHblE  KOJbI.
51 IlekovpoBaHre COOOIIEHUH, 3aNMCAaHHBIX C TTIOMOLIbI0 HepaBHOMEPHBIX KO/IOB.
' YcnoBue ®aHo. ITocTpoeHne OJHO3HAYHO [EKOAUPYEMbIX KOZOB C IOMOLLBIO
JiepeBa
TeopeTuueckrde TOAXOAbI K OLeHKe KosudecTBa HH(opmauuu. EauHUIbI
5 v3MepeHUss KonuuecTBa uHdbopmaiuu. AndaBUTHBIA TIOAXOZ, K  OL[eHKe
' KOouuecTBa MHGOpMaLuu. 3aKoH aAJUTHUBHOCTA HH(popMauyu. dDopmyna
Xaprtnu. IHdopmarus u BeposiTHOCTb. Popmyra [lleHHOHa
CucteMbl cuMcieHus. Pa3BépHyTasi 3amuch LefbIX W JIDOOHBIX YHCen B
23 MO3ULJMOHHON CHuCcTeMe cuucieHds. CBOWMCTBA MO3ULIMOHHOW 3alMCHU 4YWC/A:

KOJ/JIN4eCTBO ]_[I/I(bp B 3aIllMCH, IIPHU3HAK Ae/TMMOCTH YHC/lda Hd OCHOBaHHE CUCTEMEI

CUHMCJ/IeHH. AHFOPI/ITM rnepesojia Ljej1oro 4ymcja m3 P-nunHOli CCTEMBI CUMCIEHUS




B [IeCATUYHYI0. AJITOPUTM TlepeBoJja KOHeUHOU P-uuHOM ApoOu B AeCATHUUHYO.
AJropuT™M mMepeBoja LIeJIOT0 YMC/IAa U3 [IeCATUYHOM CUCTeMbl Cuuc/ieHus B P-
vuHyto. [lepeBosi KOHEUHOW [eCATHUYHOM JApobw B P-uunyro. [IBonuHas,
BOCbMepHYHasi U IIeCTHaALlaTepuyHasi CUCTEMbI CUMC/IEHUS], CBS3b MEX/Yy HUMM.

ApudmeTtrueckre onepariy B MO3ULIMOHHBIX CUCTeMaX CUMC/IeHUS
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TPOI/I‘-IHEIFI YPdBHOBeIII€HHadA CUCTeéMa CUMC/IEHUA. ,HBOI/I‘-IHO-,E[ECHTI/I‘JHEIH CUucTeMa

CUMC/IeHUsA

2.5

Koauporanue tekctoB. Koguposka ASCII. OgHobaiiTHBIe KOAMPOBKU. CTaHAapT
UNICODE. Kogupoka UTF-8. Ormpeznenenvie uHMOpMallMOHHOTO 00BEMa

TEeKCTOBBIX COOOIIeHHI

2.6

Koauporanue n3obpakeHuii. OrieHKa MHPOPMAIJMOHHOTO 00bEMa rpaduuecKux
JAHHBIX TIPU 3a/IaHHBIX Pa3pelleHuy U TyOrHe KOAUPOBaHUs 1[BeTa. L[BeToBbIe
mogend. KogupoBanue 3Byka. OljeHKa HMH(MOPMAIMOHHOTO 00BEMa 3BYKOBBIX

AAdHHBIX TIPU 3d/IdHHBIX YaCTOTe AUCKPETHU3dlIUN U PA3PAAHOCTU KOAWPOBaHUSA

2.7

Anrebpa soruku. IloHsTHe BbICKa3biBaHUS. BbICKa3biBaTenbHble (OPMBI
(mpeaukatel). KBaHTOpPEI CyIlleCTBOBaHMSI M BCEOOII{HOCTH.

Jlornueckue omepaiuu. Tabmunbl WCTUHHOCTU. JlorMuyeckue BBIPAKEHHUS.
Jlornueckue ToxxzecTsa. Jlornyeckue onepanyy 1 oreparyiy Haji MHOXKeCTBaMU.
3akoHbI anreOpbl JIOTMKW. JKBUBAJIeHTHbIE TPe00Opa30BaHUS JIOTHUECKUX
BbIpakKeHUU. Jlornyeckue ypaBHeHUsI ¥ CUCTeMbl YPaBHEHUM.

Jlornueckue GYHKUMM. 3aBUCHMOCTb KOJMUYECTBA BO3MOXKHBIX JIOTMUECKUX
¢GyHKLMI OT KOJIMUecTBa apryMeHTOB.

KaHoHuueckue (opMbl JIOTMUeCKUX BbIpaXKeHUH

2.8

C OBeplIeHHble  OU3BHOHKTUBHBIE  KOHBHOHKTUBHBIE  HOPMdAJ/IBHBIE CI)OpMLI ,

AJITOPUTMBI UX TTOCTPOEHUS T10 Ta6J'II/IL[e NCTUHHOCTHU

2.9

Jlornueckue 5371eMeHTBI B cocTaBe KommbtoTepa. Tpurrep. Cymmatop.
MHoropa3psgnslii cymmaTop. IlocTpoeHre cxem Ha JIOTMYECKMX 3/1eMeHTax I1o
3a[laHHOMY JIOTMUeCKOMY BbIP&KEHHI0. 3alucCh JIOTMYECKOrO BbIDaKEHUs II0

JIOTUUEeCKOH cxeme

2.10

Mopgenu u mopenupoBaHue. llemy MozenupoBaHus. AIeKBaTHOCTb MOZEN
Mo/ieiipyeMoMy 00BeKTy miu nipotieccy. @opManu3aiys PUK/IaJHbIX 3a/1a4.
[TpencraBieHue pe3yabTaTOB MOZETUPOBAHUS B BH/IE, YAOOHOM /ISl BOCIIPHUSITUS

yesioBeKoM. ['padprueckoe npezicTaB/ieHHe JaHHBIX (CXeMbI, TaOJIUI[bI, TPadUKH).
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[IpencraBneHWe 1LefbiX UWCeT B TIaMATA KoMIbioTepa. OrpaHu4eHHOCTh
JMara3oHa 4Yucen TPU OrpaHUUeHWM KOJuuecTBa pa3psfoB. I[leperosiHeHue
pa3psiIHOM ceTKHU. be33HaKOBbIe U 3HAKOBBIE JJaHHBIe. 3HAKOBBIN OUT. [JBOMUHBIM

,E[OHOJIHI/ITGJ'IBHHﬁ KOJ OTpULlaTe/IbHbIX YHUCEJI.




[To6uToBbIe  nOrMUeckue omepalu. Jlornyeckuid, apudMeTUUeCKUM U
UKMueckuii  ¢apurd. [lIudpoBaHre ¢ TMOMOIIBIO MOOUTOBOHM  Omeparu
«uckmovaroiee NJIN»

2.12

[IpescraBneHye BelljeCTBEHHBIX UMCe/ B NMaMATH KOMIIbIOTepa. 3Havalasi yacTb
¥ TIOpAJOK uucia. [Iyara3oH 3HaueHWM BelljeCTBEHHBIX uwces. [IpoGsiembl
XpaHeHUsl BeleCTBeHHbIX UMCeJI, CBs3aHHble C OrpaHUYeHUeM KO/IMuecTBa
pasps/0oB. BeinonHeHWe onepanyid C BeleCTBEHHbIMU UMC/IaMH, HaKOILIeHUe

OILIMOOK IMMPpH BBIYUC/IEHUAX

2.13

I'pagpl. OcHoBHBIE TIOHATUS. Buabl rpagos. OnucaHve rpaoB C MOMOILIBIO
MaTpul] CMEXHOCTH, BECOBBIX MaTpull, CIHUCKOB CMEXHOCTU. Pelenue
QITOPUTMUYECKHUX 3a/a4, CBA3aHHBIX C aHaau3oM rpagoB (IocTpoeHUe
ONTUMAaJbHOTO MYTH MeX/Ay BepllMHamMH rpacda, ompefeseHde KOJUYeCTBa

pa3/UUHBIX MyTeld MeXJy BeplIMHaM{ OPUEHTUPOBAHHOIO alUKINUeCcKOro

rpaga)

2.14

HepeBbsi. bunapHoe pepeBo. [lepeBbss moucka. Crioco6el 00xoza Jepesa.
ITpencraBneHre apudmeTHYeCKUX BhIpaKeHUH B BUJle fepeBa. Vcriosnb3oBaHue

rpadoB U /IepeBbeB MPU ONMUCAHUKU 0OBEKTOB U MPOL[ECCOB OKPY>KakOIIero MUpa

2.15

[ucKpeTHbIe UIPBI IBYX UTPOKOB C MOMHOW MH(opMalueil. [TocTtpoeHne nepeBa
rnepebopa BapuUaHTOB, OINMCAHWe CTpaTeTMM Wrpbl B TabiuuHON dopme.

BbIMrphbILLIHbIe ¥ TPOUTPBILIHbIE [TO3ULMW. BBIMIPHILIHbIE CTPaTeruu

2.16

CpeacTtBa  WCKYCCTBEHHOTO — MHTe/nekTa. MpeHTudukanmss U TIOUCK
n300pa)keHui, pacrio3HaBaHWe juL. Vcrosb30BaHHEe METO/IOB HMCKYCCTBEHHOTO
WHTe/UIeKTa B 00ydaronux cucreMax. Vcmonb3oBaHHe METOIOB UCKYCCTBEHHOTO

WHTeJI/IeKTa B poboToTexHuke. IHTepHeT Belljeli. HelipoHHbIe ceTu

ATOpPUTMBI U IPOTPaMMUPOBaHUE

3.1

CDOpMaJII/ISaL[I/IH TMOHATUA a/ITOPHUTMaA. MaiivHa TbIOpI/IHFa KaK YHHBepCad/ibHas

MO/Ie/Tb BBIUHC/IEHUM

3.2

OlleHKa CJIOKHOCTH BBIUKMC/IeHWH. Bpemsi paboTbl U 00BEM HCIO/IB3yeMOM
namsaTd, WX 3aBUCMMOCTb OT pasMepa HCXOAHBbIX JaHHbIX. OlleHKa
aCUMIITOTUYEeCKOM C/I0KHOCTHA aIrOPUTMOB. AJITOPUTMBI  [TOJIMHOMHA/IbHOU
cnokHocTu. IlepeGopHble anroputmbl. [IpyMepbl pa3fUYHBIX — aJTOPUTMOB

pellieHus1 OJHOW 3a/lauM, KOTOpPble NUMEIOT PA3/IUUHYI0 CJIOKHOCTD

3.3

OmnpesiesieHe BO3MOXXHBIX pe3yJ/IbTaTOB pabOThl TMPOCTEHIIMX aJIrOPUTMOB
yTpaB/eHUs] UCIIOJHUTENSIMU U BbIUMC/IUTENBHBIX alroputMmoB. OnpezeneHue

NCXOAHBIX JdHHBIX, ITPHU KOTOPLIX a/IFTOPDUTM MOXXET OdTb TPEGYGMI:)II‘/JI pe3y/abTaT

3.4

AJIFOPI/ITMBI O6pa60TKI/I HaTypPaJ/IbHbIX 4YHCEJI, 3dlMMCAHHbLIX B TI03UIJUOHHbIX

CHCTeMaxX CUMC/IeHUs: pa30WeHHe 3alucy 4YWcla Ha OT/ielbHble  LU(pBHI,




HaxoX/eHhe CyMMbl U TpousBeZileHUs] LU(p, HaxoXJeHHe MaKCHUMalbHON
(MUHUMATLHOM) LIUQPHI.

[MpencraBneHve uWcia B BHUe Habopa TPOCTBIX COMHOXKUTeJeH. AJITOPUTM
ObICTPOrO BO3BeZIEeHHs B CTereHb. [ToMCK MPOCTBIX UKCesT B 3aJJaHHOM /Jldaria3oHe

C TIOMOIIIBIO a/ITOPUTMa «peleTo JparocdeHar»

3.5

MHoropa3psiZiHbie 1jeJible UnC/a, 3a[jauu JJIMHHON apudMeTHKH

3.6

A3bik nporpamvupoBanus (ITackane, Python, Java, C++, C#). Turmbl AaHHBIX:
1|eJIOUMC/IeHHble, BelleCTBeHHble, CHMBOJIbHbIE, JiOTMUecKre. BeTBieHus.
Cnoxxubie ycnoBusi. LIukibl ¢ ycioBreM. LIMK/bI O TepeMeHHOi.

O6paboTKa JaHHbIX, XPAHAIIMXCSA B (aiyiaX. TeKCTOBbIe W [JBOMUHbBIE (DaMIIBL.
daiinoBele nepeMeHHble ((aiioBble yka3arenu). UrteHue u3 ¢aiina. 3anuch B
atin.

Pa3bueHue 3a1aun Ha noz3agaun. [ToamporpaMmel (TpoLieAypbl ¥ QYHKIN).

Vicnionb3oBaHue cTaHAapTHOW OMOMMOTEKH s13bIKa IIPOrPaMMHUPOBaHMUS

3.7

Pekypcus. PekypcuBHble mpouenypbl U (yHKLuU. Vcrionb3oBaHue cTeKa [Jist

OpraHu3aliy pPeKypPCHUBHBIX BbI30BOB

3.8

YucseHHble MeTo/bl. TouHOe W MpPUOMKEHHOE pelleHys 3azaud. YucieHHOe
pellieHWe ypaBHEHWH C TIOMOINbI0 TMoA0opa mapamerpa. UWCIeHHbIE METO/bI
pellleHUs1 ypaBHeHUI: MeTof TiepeOopa, MeTo/ TIOJIOBUHHOTO Jie/ieHusl.
[TpubMMKEHHOE BLIUMC/IEHUE [JIMH KPUBBIX. BbluMcieHue muioijajieli Guryp c
MOMOLLBI0 YMC/IEHHBIX MeTOZIOB (MeTOJ, MPsSMOYTOJbHUKOB, METO[ TpareLyu).
[Touck Makcumyma (MUHMUMyMa) GYHKUMM OJHOWM TlepeMeHHOW MeTOZoM

IMOJIOBUHHOI'O [iej/IeHus

3.9

O6paboTKa  CHUMBOJBHBIX  [JAHHBIX.  BcTpoeHHble — (QYHKIUM  s3bIKa
TIPOrpaMMUPOBaHUs [i71s1 00pabOTKM CHMBOJIbHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYeCTBa IMOSIBJIEHWM CUMBO/JA B CTPOKe,
pa3bueHre CTPOKM Ha CJIoBa MO TpPOOeabHBIM CUMBOJIAM, TIOWUCK TIO/ICTPOKU
BHYTPU [JAHHOW CTPOKM, 3aMeHa HalleHHOW MOJCTPOKM Ha [IPYTyH CTPOKY.
['eHepaiusi Bcex CJIOB B HEKOTOPOM asdaBUTe, yAOBAETBOPSIIOLIUX 3aJaHHBIM

orpaHnyeHusiM. [Ipeobpa3oBaHMe Urc/ia B CHMBOJIbHYIO CTPOKY M 00paTHO

3.10

MaccuBbl ¥ TIOC/IeZIOBAaTe/IbHOCTH — uHMCesl.  BbluncieHue  000OIEHHBIX
XapaKTepUCTUK 37eMEeHTOB MacCuMBa WM UWCAOBOM I0C/e[0BaTeTbHOCTH
(cymmbl, TIpOM3BeJleHUsl, CpeJHero apupMeTUyeckoro, MHUHHUMAJBHOTO U
MaKCHMajbHOTO 3/IeMEHTOB, KOJMUYeCTBa 3JIEMEHTOB, Y/OBJ/IETBOPSIOLIMX
3a/laHHOMY YC/IOBHIO). JIMHEeMHBIM TMOWCK 3aJjaHHOrO 3HauyeHWs B MacCHBe.
Anroputmbl paboThl C 3/IeMEHTaMH MacCHBa C OJHOKDAaTHBIM TPOCMOTPOM
MaccuBa. COpTMpOBKa OJHOMepHOro MaccuBa. [IpocTble MeTO/bl COPTHPOBKH

(MeToz Tmy3bIpbKa, MeTOZ BbIOOpa, COPTUPOBKA BcTaBKamu). CopTHUpOBKa




ciusinieM. beictpast coptupoBka maccuBa (anroputM QuickSort). /JIBOMUHBIN

TMOKCK B OTCOPTUPOBAHHOM MaCCHBe

3.11

[IByMepHble MacCUBBI (MaTpulbl). AJITOPUTMBI 00pabOTKM  [IByMepHBIX
MacCHBOB: 3allojiHeHWe [IByMEPHOI0 UHWCJIOBOTO MacCHBa TI0  3a/laHHbIM
TpaBU/IaM, TIOMCK 3/IeMeHTa B /IByMEPDHOM MaCCHBe, BBIUMC/EHHe MaKCHMyMa
(MUHHUMYMa) U CYMMBI 37IeMeHTOB JIByMEPHOI'0 MacCHBa, IepecTaHOBKA CTPOK U

CTOJIOIOB ZIBYMEPHOTO MacCCHBa

3.12

CnoBapu  (accolMaTMBHBIE  MAacCCHBBI,  OTOOpa)keHUs).  X3MI-TaOJHULBL

HOCTPOGHI/IG aﬂd)aBI/ITHO-‘—IaCTOTHOFO CJIOBapd AJid 3aidHHOT'O TEKCTa

3.13

Crekn. AHamM3 TIPaBWILHOCTA CKOOOUHOTO BBIpaKeHWs. BeruncieHue
apubMeTHUeCKOro BbIpaXkeHus1, 3alMCaHHOT0 B MOCT(UKCHOM dhopme.

Ouepenu. Vicrionb30BaHue ouepeu [/ BDeMEHHOI0 XpaHeHUs! JaHHbIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHMe MHHMManIbHOTO OCTOBHOIO JlepeBa
B3BEILIEHHOTO CBA3HOIO HEOPMEHTUPOBAHHOro rpaga. KomuecTBo pas3nvyHbIX
MyTeil MeXXly BepllIMHaMU OPHeHTUPOBAHHOIO aljUK/IWYeCcKoro rpada. AJIropurm

HelKcTpbl

3.15

HepeBbsi. Peanu3auysi fepeBa C TOMOLIbIO CChUIOYHBIX CTPYKTYp. [IBOMYHBIE
(6bunapHbie) fepeBbsi. [TocTpoeHue fepeBa [yis 3aZl@HHOTO apHU(PMETHUECKOTO
BbIpa)keHUsi. PeKypcuBHbBIe anropuTMbl 06xo/ja epeBa. Vcrnonb3oBaHue cTeka U

ouepeu A1 00X0/1a iepeBa

3.16

JlMHaMuyeckoe nporpaMMHUpOBaHNe Kak MeTOJ, pellleHHs 3a/a4y C COXpaHeHHeM
NIPOME)KYTOUHBIX pe3y/bTaToB. 3a/lauM, peliaeMble C TOMOLIbI0 AUHAMHUYEeCKOro
NIPOrpaMMHPOBaHMS: BbIUMC/IeHUE PeKyPCUBHBIX (DYHKLIMM, OJCUET KOIMYeCcTBa

BApHWaHTOB, 3ald4i OIITUMHU3adl]UN

3.17

[Tousitue 06 0OBEKTHO-OPHEHTHPOBAHHOM TPOrpaMMUpOBaHUM. OOBEKTHI U
Kmaccel. CBoMcTBa U MeTopl 00beKTOB. OObeKTHO-OPUEeHTUPOBAHHBIN aHau3.
PaspaboTka mporpaMM Ha OCHOBe OOBEKTHO-OPHEHTHPOBAHHOTO MOZAXOAa.

VHKancynsuys, Hacne0BaHye, 0JMMOP(QU3M

VHpopMaLMOHHbIe TeXHOJIOTHUU

4.1

Ananu3 paHHbIX. OCHOBHBIe 3a/lauyd aHaau3a [aHHBIX: I[POrHO3MPOBaHUe,
KIaccU(UKaLys, KiacTepusaliysi, aHaliu3 OTK/IOHeHWW. [locrefoBaTenbHOCTb
pellleHUs 3aflau aHa/lu3a JaHHBIX: COOp MepBUYHBIX /JaHHBIX, OUMCTKA U OLleHKa
KauecTBa [JaHHBIX, BbIOOPp M (W/IM) TOCTPOEHWe Mojeyiv, Tpeobpa3oBaHue
[lAHHBIX, BH3ya/iu3alus [aHHBIX, UHTeprpeTalysl pe3y/abTaToB. [IporpamMMHble
cpesicTBa W VHTepHeT-cepBUCHI i1 00pabOTKM W TpefCTaB/eHHsl JlaHHbIX.

Bosbive ganHbie. MarmHHOe 00yueHre

4.2

Ananu3z AdHHBIX C TIOMOLIBKO 3JIEKTPOHHBIX Ta6J'II/IL[. Briuncnenue CYMMbI,




cpepgHero  apudMeTHUecKoro, HauOoOJbIIero  (HauMeHbLero)  3HauyeHust
uvana3oHa. Boiunciienve kKosdduieHTa KOppesslyd [BYX pPsZIOB JIaHHBIX.
[TocTpoeHue cTonbOUaTHIX, JIMHEHYATHIX U KPYroBBIX Auarpamm. IlocTpoeHue
rpadukoB ¢hyHkumi. [Togbop MMHUM TpeHAa, pellieHre 3aayu MTPOTHO3UPOBAHMSI.

Perienne 3a4a4 OIITUMH3allhU C ITOMOILIBIO 3JIEKTPOHHBIX Ta6J'II/IL[

4.3

[Juckpetuzaisi TpPU  MaTeMaTHYeCKOM  MOJIe/TUPOBAHWU  HeNpepbIBHBIX
nporieccoB. MoenupoBaHue IBWKeHUs. MojenupoBaHre OHOIOrMUYeCcKUX
cucteM. MaTemaThuueckie MOJeTM B JKOHOMHUKe.  BblUMC/IUTe/bHbIE
9KCTiepuMeHThl ¢ MogesissiMi. O6paboTka pe3y/nbTaToB 3KCIriepuMeHTa. MeTtop
HauMeHbIINX KBaZpaToB. OIleHKAa UWCIOBLIX TlapaMeTPOB MO/IeTUPyeMbIX
00bEKTOB ¥ TIPOLIECCOB. BoccTaHOB/IEHWE 3aBUCMMOCTeH 10 pe3y/bTaTaM

JKCTIepUMeHTa

4.4

BeposiTHOCTHBIE MO/JeJIH. MeTtopbl MomnTe-Kapiio. VmutanioHHOe

MOJe/IMpOBAHUE. CucTeMbl MacCOBOIO O6CJ'IY)KI/IBaHI/IH

4.5

TabmuHble (pesiAluoHHbIe) 0a3bl AaHHBIX. Tab/uia — MpeCTaB/IeHUe CBeJeHUH
00 omHOTUITHBIX 0OBeKTax. ITose, 3ammchk. Kmrou Tabmumipl. Pabota ¢ roToBoi
0a3oli fmaHHBIX. 3arosHeHWe 6a3bl JaHHBIX. [IOMCK, COPTUPOBKA W (UIbTpALIUS
JAHHBbIX. 3arpochl Ha BbIOOPKY /[IAHHBIX. 3ampochkl C  TAapaMeTpaMH.
BbIunicsisiembie 0711 B 3aripocax.

MHoroTabuuHble 6a3bl JaHHBIX. THUIMbI CBSI3€d Mexay Tabnuijamu. BHelHui

Krou. [lesioctHOCTE 6a3bl JaHHBIX. 3aMPOChl K MHOTOTA0/TMYHBIM Oa3aM [JaHHBIX

4.6

TekcroBblii miporieccop. CpezacTBa TOMCKAa W aBTO3aMeHbl B TEKCTOBOM
npotieccope. CTPyKTYpHpPOBaHHbIe TEKCTOBbIe 10KYMeHThbl. CHOCKH, OTJlaB/IeHHe.
[lpaBuia LMTUPOBAHMS HWCTOUHWKOB U odopmiieHns Oubmorpapuueckmnx

CCBIJIOK




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET






