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INOACHUTEJ/IBHASA 3AIIMCKA

[Tporpamma o uHbopMaTrKe (yryiyb/€HHBIM YPOBeHb) Ha YPOBHe CpeIHero
obmero oOpa3oBaHuss pa3paboTaHa Ha OCHOBe TpeOoBaHMII K pe3y/bTaTaMm
OCBOEHUsI OCHOBHOM  00pa3oBaTe/ibHOM TPOrpaMMbl  CpeAHero  0OILero
obpa3oBanus, rnipeactaBieHHbIx B @I'OC COO, a Takxke denepasbHON pabdoueit
TIPOrpaMMbI BOCITUTaHMUSI.

[MporpamMmMa 10 wuH(pOpMaTUKe [JaéT TMpeAcTaB/ieHUue O Lessx, o0iei
cTpaTeruvi 00yYeHHsi, BOCIIMTaHUS U pa3BUTHS OOYYalOIIMXCS Cpe/CTBaMU
yuebHoro mpezamera «MHdopMaThKa» Ha yriayO/JIEHHOM ypOBHe, YCTaHAB/IMBAeT
o0si3aTenbHOE TipeIMeTHOe cofiepkaHue, ripelyCMaTpuBaeT ero
CTPYKTYpHUpPOBaHHe TI0 pa3jie/iaM M TeMaM Kypca, orpejiesisieT pacrpeziesieHre ero
1o Kjaccam (TofiaM u3yueHwusi), ZaéT TIpUMepHOe pacripefiesieHre yueOHbIX 4acoB
10 TeMaTUYeCKUM pasfieiaM Kypca HW  PeKOMeH[yemyik  (TIPUMepPHYIO)
Moc/efloBaTe/lbHOCTh ~ UX  U3YUeHUs] C  YUéTOM  MEXIpeJAMeTHbIX U
BHYTPUIIPEIMETHBIX ~ CBs3eM, JIOTMKM y4eOHOro TIporiecca, BO3pPaCTHBIX
ocobeHHOCTeM 00yUaroIMxCcs.

[TporpaMMa 1o nHGOpMaTHKe OTpefiesisieT KOMUeCTBeHHbIe U KaueCTBeHHbIe
XapaKTepUCTUKK yueOHOro MaTepuasa [ijisi KaKJoro rofia u3ydyeHus, B TOM UuCe
IJI COJlepKaTe/bHOTO HArloJTHEHUSI PAa3HOTO BHUZA KOHTPOJIS (TIPOMEXKYTOUHOMU
aTTecTalyu oOyuJarIuXcs, BCEPOCCUMCKUX TIPOBEPOUHBIX pabor,
roCcyZilapCTBEeHHOM UTOrOBOM arTecTaluu). [Iporpamma no uHdopMmatvke SiBISIeTCS
OCHOBOM [IJIi COCTaBJ/IeHWSI aBTOPCKMX Y4eOHBIX TMporpaMM | yueOHMKOB,
TIOYPOYHOTO TJIAHMPOBAHUS KyPCa yUUTe/eM.

Wudopmatrka B cpefiHeM 00111eM 00pa30BaHUM OTpaXkaeT:

CYIIHOCTb MH(OPMATUKM KaK HAyYHOW [UCIUIUVIMHBI, M3yvaroleu
3aKOHOMEPHOCTU TIPOTeKaHUsI U BO3MOKHOCTH aBTOMAaTH3aliy UH(POPMAIIMOHHBIX
TIPOLIECCOB B Pa3/IMUHBIX CUCTEMAX;

OCHOBHble  00slacT  TIpUMeHeHUsT  WH(POPMATHUKU, TIpeXJe  BCero
MHGOpPMaI[MOHHbIE TEXHOJIOTHH, YITPAB/IeHHE U COL[UaIbHYIO0 Ccdepy;

MEeXIUCLUTIIMHADHBIA ~ XapakTep UH(OPMAaTUKKM U HMHGOPMAaLMOHHON
JesITeTbHOCTH.

Kypc uHdopmaTuky /151 ypOBHSI CpefiHero o0iiero oOpa3oBaHUs SIBJISIETCS
3aBepIIalIIMM 3TarioM HeTpephIBHON TOATOTOBKU OOyuaroluxcs B 00/1acTH
MHGOPMaTUKA U MH(OPMALIMOHHO-KOMMYHUKAIJMOHHBIX TeXHOJIOTWM, OMUpPAaeTCs
Ha cofiep>KaHue Kypca MH(OPMaTHKH YPOBHSI OCHOBHOTO 00iriero obpa3oBaHusi 1
OMBIT ~ TIOCTOSIHHOTO  TpPUMeHeHusi  MH(OPMAalLMOHHO-KOMMYHHKALIMOHHBIX
TeXHOJIOTUM, /aéT TeopeTHUYeCcKoe OCMBIC/TIeHHe, WUHTeprpeTaluio U 006001ieHue
3TOT'O OIIbITa.



Pe3ynbrartbl  yrayO/siHHOTO YpPOBHS M3yueHUsi yueOHOro TmpeAMeTa
«IHpopMaTrKa» OpUEHTHpPOBaHbl Ha TIOJiydeHWEe KOMIETEeHTHOCTed JJis
nocneAywIierd TpodecCUOHATbHONW [IeITeIbHOCTM KaK B paMKax JaHHOM
npeiMeTHOM 00/1aCTH, TaK U B CMeXHBIX C Hell 06acTsix. OHU BKJIFOUAIOT B Ce0s:

OBJ/Ia/leHHe K/IHOUEBbIMU TIOHSITUSMU M 3aKOHOMEPHOCTSIMUA, Ha KOTOPBIX
CTPOUTCS JlaHHasi TipegMeTHasi 00Js1acTh, pacrio3HaBaHWEe COOTBETCTBYIOLUX UM
MIPU3HAKOB U B3aMMOCBSsi3el, CTIOCOOHOCTh IeMOHCTPHUPOBATh Pa3/IUUHbIe MOAXO0/bI
K U3yUeHUIO SIBJIEHUH, XapaKTepHBIX /711 ©3y4aeMOU rpeMeTHOM 006/1acTy;

yMeHue pelllaTb TUIMOBbIe T[paKTUUeCKMe U TeopeTUUYecKue 3ajauu,
XapaKTepHble [Ji1 MCII0/Jb30BaHUSI METOJ0B M UHCTPyMEHTapusi [JaHHOM
ripeiMeTHOM 06/1aCTH;

Ha/lnyue TIpeJCTaB/eHWN O [JaHHOW MpeAMeTHOW 00/laCTU Kak IL[eJIOCTHOM
Teopur (COBOKYITHOCTH TEOpHiIi), OCHOBHBIX CBSI3SIX CO CMEXHBIMUA 00/1aCTSIMH
3HAHUMU.

B pamkax yrmy0i6HHOTO ypOBHSI M3yueHHs1 UHPOpPMaTUKK oOecrieunBaeTCst
1jeJieHarpaB/ieHHasi TIOATOTOBKA O0YyuaroIuxcsi K MPOJ0/DKeHHI0 00pa30BaHUs B
opraHu3aiusx  TpodeccHoHasLHOTO  00pa3oBaHHs TI0  CIIEL[UATbHOCTSIM,
HEeIOCPe/ICTBEHHO CBSI3aHHbIM C L[M(POBLIMU TEXHOJOTMSIMHA, TaKUM Kak
TporpamMMHasi MHXKeHepusi, UHGopMallMoHHasi 6e301acHOCTh, UH(GOpPMalMOHHBIE
CUCTeMbl W TEXHOJIOTUH, MOOWIBbHBIE CHUCTEMBI W CeTH, OOJbIllMe [AaHHble U
MaIllMHHOe O00yueHHe, IIPOMBIIIJIEHHBI WHTEPHET Belljell, HMCKYCCTBEHHBIM
WHTEJI/IEKT, TeXHOJOTuM OecrpoBOAHON CBsi3, pOOOTOTeXHWKA, KBaHTOBBIE
TEXHOJIOTUH, CUCTEMBI pacripe/ie/ieHHOTO peecTpa, TEXHOJOTMU BUPTYa/JbHOM M
JIOTIOJIHEHHOM peasibHOCTel.

OcHoBHasg 1e/ib  u3yueHusi ydeOHoro TmipegmeTta «VH(popmaThKa» Ha
yriyo/iéHHOM ypOBHe cpeaHero o0miero o0Opa3oBaHus — oOecrieueHue
JanbHelIero pasBUTvs WHGOPMALMOHHBIX KOMITeTEHLMM 00yyJaroilerocs, ero
TOTOBHOCTH K YKM3HU B YCJIOBUSIX Pa3BUBAIOLETOCS WHPOPMALIMOHHOTO 0b1riecTBa
M BO3pacTawollleii KOHKYpPeHLIMM Ha pbIHKe Tpyja. B CBS3uM C 3TUM u3yyeHUe
nHdopmaTuky B 10—11 K/maccax AO/DKHO 00eCrieunTh:

c(OpMUPOBaHHOCTb MHMPOBO33DEHMs,, OCHOBAaHHOTO Ha TOHUMaHWW POJH
vHbOpMaTUKY, WHMOPMAI[MOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B
COBpPEMEHHOM 0011]eCTBe;

c(hOpMUPOBAHHOCTH OCHOB JIOTUYECKOTO Y alTOPUTMUUECKOTO MBILIIEHUS;

c(hOpMHUPOBAaHHOCTb yYMEHUM pa3inuath (PakTbl M OlLIeHKH, CpaBHUBAThb
OlleHOYHble BBIBO/IbI, BUJIeTh WX CBSI3b C KPUTEPUSIMU Ol[eHWBAaHUS U CBSI3b
KpUTEepHeB C onpeieIEHHOM CUCTeMOU LIeHHOCTeH, TIPOBepPSTh Ha I0CTOBEPHOCTD U
06006111aTh H(MOPMAIHIO;



chOpMUPOBAHHOCTh ~ TMpEJCTaB/Ae€HUNA O BAUSIHUA  UHGOPMALIMOHHBIX
TEXHOJIOTUA Ha J>KW3Hb 4Ye/ioBeKa B 00IIecTBe, TMOHWMaHWE COL[MA/ILHOTO,
5KOHOMHYECKOr0, ITOJIMTUYECKOro, KyJbTYPHOIO, HOPUAUYECKOro, MPUPOJHOTIO,
5PrOHOMUYECKOr0,  MEJULMHCKOr0O W (PU3MOJIOTUUECKOrO0  KOHTEKCTOB
MH(OPMAaIMOHHBIX TEXHOJIOTU;

TIPUHSITHE TPAaBOBbIX U 3TUUECKUX ACTEKTOB MH(POPMALIMOHHBIX TEXHOIOTUH,
OCO3HaHWe OTBETCTBEHHOCTH JIIO/IeM, BOB/IEUEHHBIX B CO3/JjaHUE U KCII0/b30BaHUEe
VMH(OPMAaLMOHHBIX CUCTEM, pacripoCcTpaHeHre UH(OpMaLy;

CO37laHWe YCJIOBUM /i1 pa3BUTHSI HABBIKOB y4yeOHOH, ITPOEKTHOM, HAyuHO-
MCC/IeJOBaTe/IbCKOM U TBOPYECKOW JesATeTbHOCTH, MOTHBAI[UM OOyJaroIuxcsi K
CaMOpPAa3BUTHIO.

B cozmepkanuu yuebHoro mpeamMeta «MHMOpMaTHKa» BBIIEISIOTCS YeThIpe
TeMaTUUeCKUX pas3zena.

Pazgen «IludpoBass rpaMOTHOCTH» TIOCBSAIEH BOIIPOCAM YCTPOMCTBA
KOMITBIOTEPOB Y JIDYTUX 5JIEeMEHTOB LU(POBOr0 OKPY)XEeHMs, BK/HOYast
KOMIIbIOTEPHbIE CEeTH, UCII0/Ib30BaHUI0 CPe/ICTB OTepalMOHHON CUCTeMBbI, paboTe B
cetu VIHTepHET U WUCIOJ/Ib30BAHUID WHTEPHET-CePBHCOB, WH(POPMALIMOHHOM
Ge30macHOCTH.

Paznen «Teoperuueckue OCHOBbI HH(OPMATHKH» BK/IHOUaeT B cebs
MOHATUMHBIM annapat WH(OPMAaTHUKH, BOIPOCHl KOJWPOBAHUS WH(OPMAaLUH,
r3MepeHUss WHGPOPMAI[MOHHOTO 00BEMa JAHHBIX, OCHOBBI anreOpbl JIOTUKH U
KOMIIbIOTEPHOI'0 MO/Ie/IMPOBAaHUS.

Pasgen «AnropurMel ¥ IporpaMMHMpOBaHUe» HallpaB/eH Ha pasBUTHE
a/ITOPUTMUYECKOTO MBIIILIeHHs], pa3paboTKy alrOpUTMOB U OLIEHKY UX CJIOKHOCTH,
dbopMUpoOBaHre HaBLIKOB peasiv3aliii MPOrpaMM Ha si3blKaxX MPOrpaMMHPOBaHUS
BBICOKOT'O YPOBHS.

Paznen «VHpopManMoOHHbIe  TEXHOJOTHM»  TIOCBSIIEH  BOMNpPOCaM
NIpUMeHEeHUs1 UH(QOPMALMOHHBIX TEeXHOJIOTHUW, peajM30BaHHbIX B TPUKJIAJHBIX
MPOrpaMMHBIX TIPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UMCJ/Ie B 3aJjauax aHa/iu3a
JAHHBIX, WCMOb30BaHUIO 0a3 AAHHBIX W 3/eKTPOHHBIX TabuL] A/ pelleHus
TIPUK/IaJHbBIX 3a/7a4.

B mipuBeséHHOM gasnee copep)kaHuu yuyeOHoro ripegmeta «MH$popmarrka»
KYPCHMBOM  BBbIJIeJIeHbl  [IOTIO/IHUTE/IbHbIE TeMbl, KOTOpble He BXOJAST B
00si3aTeNbHYI0 TIpOrpamMmy 00yueHUsi, HO MOTYT ObITb MPe/JIO’KeHbI [/l U3yUeHUs
OT/ie/IbHBIM MOTHMBHPOBAHHBIM U CITIOCOOHBIM 00yUaroLuMCSl.

YrnyOnéHHbIN  ypOBeHb U3yueHUss HWHGOPMATUKU pEKOMEHAYeTcs [iis
TEeXHOJIOTUYECKOTO  TIpOo(usis, OpUEeHTHPOBAHHOTO HAa  WH)XEHEePHYH U
MHGOPMAL[MOHHYIO0 Cdepbl /eATebHOCTH. YT/IyO/EéHHBIM YpOBEHb U3yueHUs
nHbopMaTHKK obecrieurBaeT: MOATOTOBKY OOYyUarol[uXCsl, OPUEHTUPOBAHHBIX Ha



CTelMaJbHOCTA B 00/1acTH  WH(POPMAI[MOHHBIX TEXHOJOTMM W WHKeHepHbIe
CIeLMaJbHOCTA, y4dacTHe B TMPOEKTHOM U HCCJIe[0BaTe/IbCKOM [1eaTeNbHOCTH,
CBSI3aHHOM C COBpPeMEHHbIMU HarpaB/JeHUsIMU OTpaciu  UHGOPMal[OHHO-
KOMMYHMKAILIMOHHBIX TEXHOJIOTUM, MOTOTOBKY K y4aCTHIO B OJTMMITMAZAX U cAaye
EfuHoro rocyjapcTBeHHOTO 3K3aMeHa 1Mo WH(OopMaTHKe.

[TocnemoBaTenbHOCTh WM3Y4YeHUs] TeM B Tpefiesiax OJHOTO TofAa Oo0yueHus
MOXXeT ObITb W3MeHeHa I10 YCMOTPEHUIO Yy4YuTesisi MpU TOATOTOBKe paboueid
MpOrpaMMbl U MMOYPOYHOTO TJIaHUPOBAHUSI.

OO11ee UKC/I0 YaCOB, PEKOMEHOBAHHBIX [I/Is1 U3yUeHUsT HHDOPMAaTUKH — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hegient0), B 11 knacce — 136 yacoB (4 yaca
B HeJleJlt0).



COJEP)XAHUE OBYUEHUSA
10 KJIACC

IudpoBas rpaMOTHOCTH

TpeboBaHWsT TexXHWKW 0e30MacCHOCTM W TUrMeHbl TIpu  pabore ¢
KOMITbIOTEPAMU U [IPYTUMH KOMITOHEHTaMU 1[U(POBOTO OKPYKEHUSI.

[TpuHLUTIEI PabOTHI KOMITBIOTEPOB M KOMIIBIOTEPHBIX CUCTeM. APXUTEKTypa
¢doH HeiiMmaHa. ABTOMaTUueCcKoe BbITIOJTHEHHWE TPOrpaMMbl  IPOL[eCCOPOM.
OmneparvBHasi, TIOCTOSTHHas M JoJiroBpeMeHHasi TamsaTb. OOMeH JaHHBIMH C
MOMOIIBIO LIMH. KOHTPOJI/1ephl BHEIIIHUX YCTPOUCTB. [IpssMOU JOCTYT K MaMSITH.

OcHoBHBIE TeHJeHL[UU pasBUTUS  KOMIIBIOTEPHBIX TeXHOJIOTUH.
[TapasnsienbHbIE BbIUKCJIEHUS. MHororpoLeccopHbie CUCTEMBI.
CynepkoMIibioTepbl. PacripeziesiéHHbIe BBIUHMC/IATETbHBIE CUCTEMBI U 00paboTKa
OonplliX AaHHBIX. MoOWIbHBIe TM(POBbIE YCTPOWCTBA YW WX pOJib B
KOMMYHUKaLUSAX. BcTpoeHHblie KOMITbIHOTEepBI. MUKPOKOHTPOJI/IEPHI.
Po60oTH31poBaHHbIE TIPOM3BO/ICTBA.

[TporpamMMHOe obecrieueHrie KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. BHbI
MIpOrpaMMHOTO obecrieueHUs U WX Ha3HaueHWe. OcoOeHHOCTU TIPOrPaMMHOTO
obecrieueHrsi MOOWIBHBIX ycCTpouicTB. [lapasiesibHOe TIpOrpaMMHpPOBaHUe.
CucremHoe TmporpaMMHoe obecrieueHue. OrmepalliOHHbIE CHUCTEMBI. Y THIWTHI.
HpaviBepbl  yCTpOWUCTB. WHCTannsiqusgs W JAeUHCTa/UISILUs  [POrPaMMHOTO
obecmieueHusl.

@aitioBble cUCTeMbl. [IpUHLMMOBI pa3MeleHUsi U WMeHOBaHUs (ailioB B
nonroBpemeHHol namsiTy. [1abnoHbI A1 onmuvcaHust TPYII (aiiyioB.

[TporpamMmmMHOe obGecrieuerue. JIniieH3MpOBaHUe TTPOrPAMMHOI0 0OecTieueHust
v 1udpoBeix pecypcoB. IlpompuerapHoe u cB0OOAHOE  TPOrpPaMMHOE
obecrieueHre. KomMmepueckoe ¥ HeKOMMepUeCcKoe HCI0JIb30BaHKe MPOTPaMMHOT0
obecrieueHusi ¥ 1UPPOBLIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHaBIMBaeMasl
3aKoHOZaTenbCTBOM Poccuiickor ®depepaijuy 3a HelpaBOMepPHOe MCII0JIb30BaHHUE
IIPOrpaMMHOT0 obecrieueHus ¥ LIU(PPOBBIX PeCypPCOB.

[IpyHLMMBI TOCTPOEHUS Y arirapaTHble KOMIIOHEHTbl KOMITbIOTEPHBIX CeTeH.
CeteBsle 1ipoToko/bl. CeTb MHTepHeT. Anpecanus B cetu VIHTepHeT. IIpOTOKO/IBI
creka TCP/IP. CucteMa JJOMeHHbIX UMEH.

Pasgenenne IP-ceTh Ha moAceTH C TMOMOIIBO Macok nozaceTed. CeTeBoe
aAMUHUCTpUpOBaHue. [lo/yueHre [JaHHBIX O CeTeBbIX HACTPOMKAX KOMIIbIHOTEpaA.
IIpoBepka Ha/mMuus CBSI3U C y3/I0M ceTu. OmnpepeneHve MaplipyTa [ABWKEHUS
T1aKeToB.

Buger  pgearenpHocT B cetd  MHrepHer.  CepBuchbl  VHTepHera.
['eorvHdoOpMalMOHHBIE CUCTEMBI. ['e0/I0KallMOHHBIE CePBUCHI PeasibHOr0 BPeMeHU



(Haripumep, JiOKalsi MOOUWBHBIX Tere)OHOB, OIpejie/ieHre 3arpy>KeHHOCTH
aBTOMarucTpaseil), UHTepHET-TOProBJisi, OpPOHUpPOBaHUe OWIETOB Y TOCTUHULI.

['ocymapcTBeHHbIE 3/IEKTPOHHBIE CEepPBUCHI U yoiyrd. CoLuajibHble CeTh —
opraHu3salisi KOJUIEKTUBHOTO B3auMOJENCTBUSI U oOMeHa faHHbIMU. CeTeBOM
9TUKeT: TpaBW/a TOBe/leHUs B KubeprpocTtpaHcTBe. [Ipobsiema TOTMHHOCTH
nosiyueHHOUW nHMopMaLu. OTKpbIThIe 06pa3oBaTe/ibHbIE peCYPCHI.

TexHOreHHble W 5KOHOMWYECKHEe YTrpo3bl, CBSI3aHHbIE C WCMO/Ib30BaHUEM
MH(POPMAaLIMOHHO-KOMMYHHUKALIMOHHBIX TexHosioruii. OO6iue mnpo6ieMbl 3alliyThl
uHbopMaiui ¥ uHMoOpMaiMoHHOW  Ge3omacHoctyd.  CpeAcTBa  3allUTHI
MH(MOpMalMM B KOMIIbIOTEPAX, KOMITbIOTEDHBIX CETSIX W aBTOMAaTU3MPOBAHHbBIX
nHbOpMalL[MOHHbIX  cucTeMax. [IpaBoBoe obecrieueHue WHGOPMALMOHHON
6e30macHOCTH.

[lpemoTBpaijeHue  HECAHKIIMOHMPOBAHHOTO  AOCTyla K JIAYHOU
KOH(U/IeHLIMaIbHOM MH(OpPMaLMY, XpaHSIIencs: Ha NepCOHaJIbHOM KOMIIbIOTEpe,
MOOHWIBHBIX yCTpoWcTBaX. BpesoHOCHOe mporpamMmHoe obecrieueHre U CroCcOObI
60opbOBl C HUM. AHTUBUDYCHble TIporpamMmbl. OpraHu3zalusi JIAYHOTO apxHBa
nHdopmaiuu. Pe3epBHoe KonvpoBaHue. [laposibHasi 3aljuTa apXuBa.

[MMudpoBanre pgaHHbIX. CUMMETPUYHblE W HeCHMMMeTpPUYHble LIK(PHI.
[Mudper npoctori 3amenbl. [Iugp Lesapsa. udp Bwkenepa. Anroputm
mm¢ppoBanus RSA.

TeopeTruueckue 0CHOBbI HHPOPMATUKU

WNudopmariusi, jaHHble u 3HaHUs. MH(GOpMalMoHHbIe TPOLIeCChl B TIPUPOJE,
TeXHHUKe U 00I1[ecTBe.

HemnpepbiBHbIe ¥ [JUCKPeTHbIe BeJWUMHBI U CUTHa/IbL. HeobxoauMocTb
JUCKpeTr3aluu uHbopMaluKM, TipefHa3HAauUeHHOW /i XpaHeHus, Iepefaud |
00paboTKH B [UGPOBBIX CUCTEMAX.

[lBomuyHOe KoAupoBaHWe. PaBHOMepHble W  HEpaBHOMEDHbIE  KO/BI.
HexkoaupoBaHue COOOILeHUI, 3alTMCAHHBIX C TIOMOIL[BI0 HEPaBHOMEPHBIX KO/IOB.
YcnoBue ®anHo. IlocTpoeHWe OAHO3HAYHO [JEKOAUPYeMBIX KOJOB C ITOMOLLbIO
JepeBa. EWHULIBI M3MepeHUs KonuecTBa UH(popMauuu. AdaBUTHBIA MOAXOM, K
OLIeHKe KO/IMuecTBa MH(OpMaL1H.

Cuctembl cumciieHus. Pa3BépHyTasi 3amuch 1[eJIbIX M JPOOHBIX 4YuCen B
MO3ULMOHHOM cucTeMe cuucaeHus. CBOMCTBa TMO3UI[MOHHOW 3alyCH 4YMC/la:
KOJIMYeCTBO LIM(P B 3aluCH, NIPU3HAK Ae/JMMOCTH YMC/Ia HA OCHOBaHWE CUCTEMBI
CUMC/IeHUs1. AJITOPUTM TepeBo/ia LIeJIOro Yyucia U3 P-MuHOM CUCTeMBbI CUKMC/IEHUS B
JeCATUUYHYI0. AJITOPUTM TepeBojja KOHeuHOW P-uuHol Apobu B AeCATUUHYHO.
AJITOpUTM TiepeBO/la 11eJIOTO YMCJ/ia U3 [AeCITUUHON CHUCTeMbl cuucieHuss B P-
nuHyto. [lepeBos KOHEUHOW [ecITMUHON [Jpobu B P-wunyro. JIBouuHas,
BOCbMepHYHasi Y 1lIeCTHa/LaTepUuHasi CUCTeMbl CUMC/IeHUSs], CBSI3b MEXy HUMHU.



Apudmetrueckue oriepaljiyd B TO3ULIMOHHBIX CUCTeMaxX cuucieHusi. TpouuHas
ypaBHOBeILlIeHHasl CUCTeMa CUUC/IeHusl. [IBOMYHO-IeCATUYHAs CUCTeMa CUUCIIEHUS.

KoaupoBanne TtekcTtoB. KogupoBka ASCII. OpHobaliTHble KOJWUPOBKH.
Crangapr UNICODE. KomupoBka UTF-8. OmpezeneHve HH()OPMaLIOHHOTO
00BEMa TEKCTOBBIX COOOIIeHHUH.

KogupoBanne  m300pakenuii. OijeHka  HWHGOPMAIMOHHOTO  00BbEMa
rpaduueckux JJaHHBIX TIPH 3aJ]JaHHBIX pa3peleHnH U riyOrHe KOAupOBaHUs 1]BeTa.
LIBeToBble MOZenu. BekTopHoe KogupoBaHue. PopMmatbl rpadguueckux (hausos.
TpéxmepHasi rpaduka. @pakTasnbHas rpaduka.

KoaupoBanue 3Byka. O1jeHKa WH()OPMAaLIMOHHOTO 00bEMa 3BYKOBBIX /IaHHBIX
TIPU 3a/JlaHHBIX YaCTOTEe AUCKPETU3aLy U Pa3psiiHOCTHA KOAMPOBaHMUS.

Anrebpa noruku. IloHsiTHe BBICKA3bIBaHUs. BbICKa3biBaTe/lbHbIE (POPMBI
(mpepykaThl). KBaHTOPBI CyIi[eCTBOBAaHUS U BCEOOII[HOCTH.

Jlornueckue omepanyu. TabmuIbl WCTUHHOCTH. Jlornueckue BbIpakeHUS.
Jlornueckre TtoxzpecTtBa. /Jloka3aTenbCTBO JIOTMYECKUMX TOXKIECTB C IMOMOILBIO
TabML] UCTUHHOCTH. JIoruuecKyre orepaijiy U orepalyy HaJi MHOXKeCTBaMH.

3aKoHbI aaTeOpbl JIOTMKW. OKBHUBA/JIEHTHbIE TPeo0pa30BaHUs JIOTHUYECKUX
BbIpakeHWH. Jlornueckve ypaBHeHUs] U CUCTEMbI yPaBHEHUU.

Jlornueckre (QyHKUMH. 3aBUCHUMOCTb KOJIAYECTBA BO3MOXKHBIX JIOTMYECKHX
(YHKLUM OT KOJIMYeCTBa apryMeHTOB. [1o/1HbIe CUCTEMBI JIOTUYeCKUX (PYHKIIUM.

KaHoHuueckvie  QopMbl  JjioTUueCcKuX  BbipakeHUl.  CoBepllieHHbIe
JV3bIOHKTHMBHbIE W KOHBIOHKTHMBHbIE HOpMasbHble (HOpPMbI, aJrOPUTMbI KX
MOCTPOEeHUsI T10 Tabsiviie UCTUHHOCTH.

Jlornueckrie »>/eMeHTbl B COCTaBe KommbioTepa. Tpurrep. Cymmatop.
MHoropa3psaabeii cymmarop. [locTpoeHre cxeM Ha JIOTUUECKHX 3J/IeMeHTax IIo
3alaHHOMY JIOTMYECKOMY BBID&KEHHIO. 3anuch JIOTUUECKOTO BbIP&KEHUS T10
JIOTUUECKOM CXeMme.

[IpencraBneHre Lie/bIX 4YKCesll B MNaMATH KOMIbiOTepa. OrpaHAYeHHOCTb
[varia3oHa 4Yuceq NpU OrpPaHWYEHUH KOJIMuecTBa pas3pszoB. llepenosHeHue
pa3psAHON CeTKH. be33HakoBbIe U 3HAKOBbLIE JaHHBIE. 3HAKOBBLINA OWT. J[|BOUUHBIM
JOTIOJTHUTE/IbHBIA KO/ OTPULIaTeTbHbIX YUCEJI.

[To6uToBBIe sOTMYeckWe orepalyd. Jloruueckuii, apudmeTudyecKuii Wu
UKIMUYeckui  casuru. [lludpoBanrwe ¢ TOMOMIBbIO TIOOMTOBOM — oOrepaljuu
«uckroyvaronee NJIN».

[IpencraBieHre BeIeCTBEHHBIX YMCEJ B MaMSATM KOMIIbIOTepa. 3Hayvallas
YacTh U TMOPSAOK unc/ia. /Jluana3oH 3HaueHWM BelljeCTBeHHbIX uuces. [1pobeMsl
XpDaHEHHs BeIleCTBEHHbIX UHWCEeJI, CBSI3aHHble C OrpaHUYEHUEM KOJIMYeCTBa
paspsoB. BreinosHeHWe orepalyii C BeL[eCTBEHHbIMM UWCJ/IAMH, HaKOIIEHHUE
OLIIMOOK TIPU BBIUNCTIEHUSIX.



ANropuTMBI U NPOrpaMMHUPOBaHUe

OnpefeneHrie BO3MOJKHBIX pe3y/bTaTOB pabOThl MPOCTEUIINX aJrOPHUTMOB
yrpaB/ieHUs] HWCIOJHUTENSMA W BbIUMCIUTE/NbHBIX aaroputMmoB. OripezesieHue
MCXO/IHBIX [JaHHBIX, TIPYU KOTOPBIX a/IfOPUTM MOJKET JaTh TpeOyeMblii pe3y/bTar.

OTanbl pellleHdsi 3aau Ha KOMIblOTepe. VHCTpymeHTasibHble CpeZCTBa:
TPAHCJ/IATOP, OTJIAJuUK, NPOMUIMPOBIIMK. Komnuisiusi W UHTeprpeTaLus
nporpaMM. BupTyasbHble MallliHbI.

WHTerprvpoBaHHasi cpefa pa3paboTKu. MeToAbl OTAaKA IMPOrPaMM.
Wcnonb3oBaHre TpacCUPOBOYHbIX Tabsui. OTiafouHblii BbiBOJ. IloiaroBoe
BBITI0JIHEHWE TTporpamMMel. Touku octaHoBa. [IpocMOTp 3HaueHul nepeMeHHbIX.

Aspik nporpammupoBanust (Python, Java, C++, C#). Tunel [aHHBIX:
L|e/IOYUC/IeHHbIe,  BeIlleCTBeHHble, CHUMBOJIbHbIE, JOrMueckue. BeTieHus.
Cnoxuele ycnoBusi. Llukael ¢ ycioBuem. LlMKabl 10 MepeMeHHOM.
B3auMo3aMeHsieMOCTb  pa3/iMUHbIX  BHW/OB  LIMK/JOB. VIHBapuaHT  LMKJa.
CocTaBneHue LUK/Ia C MCIOJb30BAHUEM 3apaHee OIpeeéHHOr0 WHBapUaHTa
L[MKJIa.

[ToKymMeHTUpOBaHue MIPOrpaMM. Wcnonbp3oBaHue KOMMeHTapHeB.
[ToaroToBKa onvcaHusi IPOrpaMMbl ¥ MHCTPYKLIMM /151 TI0JIb30BaTeIs.

Anroput™bl 06pabOTKM HaTypa/bHBIX UKCeJ, 3alMCaHHbIX B TMO3UIMOHHBIX
cucTeMax CUMC/eHUs: pa30ueHWe 3amucyd Yucjia Ha OTJe/ibHble LUQPHI,
HaxoXKJeHue CyMMbl U TIpou3BeZeHUsi I1[U(dp, HaXOXKAeHWe MaKCUMaabHOU
(MUHHUMa/IbHOW) LIUGPBHI.

HaxosxeHue Bcex MpOCTBIX YMCeN B 3aJjlaHHOM JAuanasoHe. IlpesicraBieHuve
yuc/aa B BUle Habopa MpOCTBIX COMHOXKUTe/el. AJITOPUTM ObICTPOTO BO3Be/eHUs
B CTeleHb.

ObpaboTKa JaHHbIX, XpaHALUXCS B (paitiax. TeKCcTOBbIe U ABOWYHbIE (halisIbl.
daitioBble TiepemMeHHble ((aiioBble ykaszaTenu). UteHuwe u3 (aitia. 3anuch B
(aiin.

Pa3buenue 3agaun Ha nozzazaaun. [Toanporpammel (rpoLieAypbl U GYHKLIWN).
Pekypcusi. PekypcuBHble 00beKThl ((dpakTasbl). PeKypcuBHBIE TIpOLIeypbl H
dbyskuuu. Vcrosb3oBaHre cTeKa /1Jisi OpraHu3aliui peKypCHUBHBIX BI30BOB.

Wcnonb3oBaHre CTaHAAPTHOW OWUO/MMOTEKW s3bIKa IPOrPaMMUPOBAHHUSI.
[MogkmoueHne  OMOMMOTEK  TOATPOrpaMM  CTOPOHHUX  TPOW3BOJUTEe.
MoaynbHbIM MPUHLKMIT TIOCTPOEHUS TIPOrPaMM.

YucneHHole MeToApl. TouHoe U TpUOMKEHHOE pellleHusl 3aJauu.
YuicnieHHbIe MeTO/IbI PellieHHsI ypaBHeHUI: MeToZ, TiepeOopa, MeTo i TI0JIOBUHHOT'O
nenenusi. [IpubmkéHHOe BbIUKC/IEHWE AJUH KPUBBIX. BbluncieHue Tuiolazieid
buryp C TOMOLIbI0 UHWCAEHHBIX MeTOAOB (MeTOZ, MPSMOYTOJbHUKOB, METOZ



tTpaneiuii). [louck makcumyma (MUHUMyMa) (YHKIUM OJHON TiepeMeHHOU
MeTO/0M TTOJIOBUHHOTO Jle/IeHUSI.

OOpaboTKa CHUMBOJIBHBIX  JaHHBIX. BcTpoeHHble  (PYHKIMM  si3bIKa
TIPOrpaMMHPOBaHUs ISl 00pabOTKM CMMBOJIBHBIX CTPOK. AJTOPUTMBI 00paboTKH
CUMBOJIbHBIX CTPOK: TMOJCYET KOJMUYeCTBa TMOSBAEHWA CHUMBOJIAa B CTPOKe,
pa3buieHre CTPOKM Ha CJioBa 10 MpobenbHBIM CHMBOJIAM, TOMCK TOACTPOKH
BHYTPY [JaHHOW CTPOKM, 3aMeéHa HaWlJeHHOW TIOACTPOKM Ha [Pyryl0 CTPOKY.
['eHepaliss BCcex C/I0B B HEKOTOPOM asi(aBUTe, Y/OBIETBOPSIOIIUX 3aJaHHBIM
orpaHnueHusM. [Ipeobpa3oBaHue umc/ia B CHMBOJILHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TIOC/I€[JOBaTe/IbHOCTA 4Yucen. BbrunciieHne 006061IEHHBIX
XapaKTePUCTUK 3/IEMEHTOB MacCHBa WM YUCJIOBOM TMOC/Ie10BaTe/IbHOCTH (CyMMBI,
MpOU3Be/IeHUs], CpeJHero apu(pMeTU4ecKoro, MUHMMaabHOTO U MaKCHMaJ/IbHOTO
3JIEMEHTOB, KOJIAUECTBA 3/IEMEHTOB, YJOBJIETBOPSIOIIMX 3aJlaHHOMY YCJIOBHUIO).
JIMHeWHbIM IMOMCK 3a[JaHHOTO 3HaYeHUsI B MaCCHBe.

CopThpoBKa OJIHOMEpPHOro MaccuBa. IIpocTbie MeTozAbl COPTUPOBKU (METOZ
MMy3bIpbKa, MeTOZ, BbIOOpa, COpPTHMPOBKAa BcTaBKamH). COPTHPOBKA C/IHUSHHUEM.
BbricTpass coptvpoBka MaccuBa (asroput™ QuickSort). [IBoMuHBIM TIOUCK B
OTCOPTHPOBaHHOM MacCHUBe.

[IBymMepHble MacCHUBbI (MaTpHIlbl). AATOPUTMBI 00pabOTKM [[ByMEPHBIX
MaCCHBOB: 3all0O/IHEHWE JIByMEPHOI'0 YKC/I0BOrO MacCHBa 0 3a/|laHHbIM IIpaBu/aMm,
TOMCK 3JIeMeHTa B JBYMEDHOM MaCCHBe, BEIYMC/IEHHEe MakCuMyMa (MUHUMYMa) U
CyMMBbI 3/IeMEHTOB [JBYMEPHOTO MacCHBa, IepecTaHOBKA CTPOK U CTOJIOIOB
JIByMEPHOI'0 MacCHBa.

NudopmanuoHHbIEe TeXHO/IOTHH

TekcToBbIM Tipolieccop. PenaktvpoBaHue U (opmaTtupoBaHue. IIpoBepka
opdorpaguu u rpammaTukd. CpefcTBa MOWCKa W aBTO3aMeHbl B TEKCTOBOM
npoueccope.  Mcnonb3oBaHue — ctwied.  CTPyKTypUPOBaHHbIE — TEKCTOBBIE
nokymeHTbl. CHOCKH, oriaesieHue. KosnekTvBHass pabota ¢ [JOKYMeHTaMU.
VIHCTpyMeHTBI pelieH3UpOBaHUs B TEKCTOBBIX Tporjeccopax. O6/iauHble CepBUCHI.
Henoasi mnepernucka. Pedepar. IlpaBuia 1UTHpPOBaHUS HCTOYHUKOB U
oopmsienusi 6ubmmorpaguueckux ccbiiok. OdopmieHre CIMCKA JATepaTyphbl.
3HaKOMCTBO C KOMIBIOTEPHOW BEPCTKOM TeKCTa. TexHUueCcKue CpefCcTBa BBOJA
TekcTa. CrenuanusvpoBaHHble CpeICTBA pPeJAKTHPOBAHUS MaTeMaTU4eCKHUX
TeKCTOB.

Anamu3 gaHHbiXx. OCHOBHBIE 3ajlauM aHa/lv3a [JAHHBIX: NPOrHO3UPOBaHMUE,
Kjlaccu(uKalus, KiacTepys3alusi, aHaiv3 OTK/IOHeHWU. [locienoBaTenbHOCTH
pellieHUs 3a/lau aHa/M3a JIaHHBIX: COOp TePBUUHBIX JaHHBIX, OUMCTKA U OLleHKA
KauecTBa JaHHbBIX, BIOOD W/WIM TMOCTPOeHHe MOJesH, TIpeoOpa3oBaHre [JaHHbBIX,
BU3ya/M3aliusl [JaHHbIX, UHTepIipeTaliusi pe3y/ibTatoB. [IporpamMmHbie cpeicTBa U



MHTepHeT-CepBHUChI AJisi 00pabOTKY U Tpe/CTaB/eHus JaHHbIX. bosibllve faHHbIe.
MaimHHOe o6yyeHue. VIHTe/N1eKTyanbHbIM aHa/lin3 JaHHbIX.

AHanu3 AaHHBIX C TOMOILBI0 3/IeEKTPOHHBIX Tab/ul]. BbluncieHre CyMMBbl,
cpeziHero apugmeTrueckoro, Haubosblero (HauMeHbLIero) 3HaueHus Juara3oHa.
Bbruncnenne kosgduiueHTa Koppensuud [ABYX PsZoOB JAaHHbIX. [locTpoeHue
cTo/0YaThIX, JIMHEMUYaThiX M KPYroBbIX JuarpamMMm. IloctpoeHue rpaduKoB
dynkimii. [Togbop MMHUM TpeH/ja, pellleHre 3a/jau MPOrHO3UPOBaHUsI.

UucrieHHOe pellleHWe YpaBHEHMH C TIOMOIbI0 1ozbopa MapameTpa.
OnTuMu3anms Kak MOMCK HaWIyulllero pelleHusl B 3a/laHHbIX ycnoBusx. LleneBas
¢yHKUuMs, orpaHuueHusi. JIokanbHble U I7100anbHBII  MUHHUMYMBI LiesieBOM
dbyHk1K. PellieHue 3a1au ONTUMU3ALMY C TIOMOLLBIO 37IEKTPOHHBIX TaOJIMULI.

11 KJIACC

TeopeTruueckue 0CHOBbI UHPOPMATUKU

TeopeTnyeckre TOAXOAbl K OLleHKe KOJMUecTBa HH(OpMaluu. 3akoH
aAIUTUBHOCTA WH(popmaiuu. Popmyna Xaptid. VMHpopmalys v BepOSITHOCTb.
®opmyiia llleHHOHa.

Asnroputmbl  cKatust JaHHbix. AsroputM RLE. Anroputm Xaddmana.
AnroputM LZW. AIroputMbl CKaTusl [aHHBIX C M[OTEpPAIMU. YMeHbllleHue
r/1yOuHbI KoiupoBaHus 1[BeTa. OCHOBHBIE WJeu anropuTMoB oxatust JPEG, MP3.

CKOpOoCTh Tiepefiaud  [JaHHBIX. 3aBUCUMOCTb BpeMeHM T[iepejaud OT
nHGOpPMaI[MOHHOTO 00bEMa AAHHBIX U XapaKTepUCTHK KaHajaa CBsi3U. [IpUuvHBI
BO3HUKHOBEHHUsI OIMMOOK TMpu Tepefiaue JaHHbIX. Kogbl, M03BOJISHOIIME
oOHapy>XMBaTh W WCIIPAaB/STh OIIMOKH, BO3HUKAIOIWe IpH Tiepejaude JaHHbBIX.
Paccrostnue Xsmmunra. KoavpoBaHue ¢ moBropeHreM 6utoB. Koabl XaMMUHra.

Cuctembl. KOMMNOHeHTbI CHUCTeMbl W WX B3aumozencTBue. CHCTeMHbIN
3¢ dekT. YrpanieHue Kak MHGOPMalMOHHBIM npoljecc. ObpaTHasi CBSI3b.

Mogenu u MmogenvpoBanue. Llens mozenupoBanusi. COOTBETCTBHE MOJe/U
MofleTMpyeMoMy 00BeKTy WM TIPOLieccy, e MojenvpoBaHus. Popmanu3arys
TIPUK/IAJHBIX 3a/au4.

[IpencTaBneHve pe3yabTaTOB MOJIe/IMPOBaHUS B BHfe, YAOOHOM IS
BOCTIpUATHS UesIoBeKOM. I'pachrueckoe Tpe/icTaB/ieHHe JaHHbIX (CXeMbl, TaOHIIbI,
rpadukn).

I'padbl. OcHoBHBIe TIOHATHS. Bubl rpadoB. OnvcaHue rpadoB ¢ TTOMOILbIO
MaTpUL] CMEXHOCTH, BEeCOBbIX MaTpUL], CIIMCKOB CMEXHOCTU. PelleHue
aTOPUTMUUECKUX 3a/lau, CBSI3aHHbIX C aHaau3oM rpadoB (TOCTpoeHUe
ONTUMA/ILHOTO MYTH MeX/y BepliMHamMu rpada, orpejeneHre KOIUUeCTBa
Pas/IMUHbIX IIyTe€M MeXAy BepIIMHAMHA OpPHWEHTUPOBAHHOIO AalUKJIAYeCKOro

rpada).



HepeBbst. bunapHoe naepeBo. [epeBbsi moucka. Criocobbl 06xofa zepesa.
[IpencraBneHvie apudMeTHUECKUX BbIpaKEHUM B BUJE AepeBa. JWCKpeTHbIe UTDhI
JIBYX UTPOKOB C Mo/iHOM uH(opMariyeid. [ToctpoeHue siepeBa nepebopa BapHaHTOB,
OIMCaHWe CTpaTeruy Wrpbl B TabJUUHON (opMe. BBIMTPHIIIHbBIE U TIPOUTPBILITHBIE
TO3ULIMU. BBIMIPBIIHBIE CTpaTeruu.

CpefcTBa MCKYCCTBEHHOIO WHTesuieKTa. CepBUChI MAalllMHHOTO TepeBoja U
pacrio3HaBaHus YCTHOW peun. KOrHUTHBHBIE cepBUCHL. MeHTU(hUKALMS U TTOKUCK
1300paykeHUH, pacrio3HaBaHue JL. Camoobyuatoryecst CUCTEMBI.
NcKyccTBeHHBIM MHTE/IEKT B KOMIIBIOTEPHBIX Wrpax. Vcmosib3oBaHve MeTO0B
WCKYCCTBEHHOTO MHTe/UIeKTa B 00ydYaroIux cucTeMax. Vcronb3oBaHWe MeTO/OB
MCKYCCTBEHHOTO MHTesl/IeKTa B poboToTexHuke. IHTepHeT Beljeil. [lepcrieKTHBEI
Pa3BUTHSI KOMITbIOTEPHBIX MHTEJIJIEKTYa/IbHbIX cucTeM. HelpOHHBIE CeTH.

AropuTMBI U IPOrpaMMHpPOBaHUE

dopMmanu3auuss  TMOHATUSA ~ ajropurMa.  MammHa  TeropuHra — Kak
yHUBepCa/ibHasi MO/ieJib Bblurc/ieHu. Te3nc Uépua—ThropUHTa.

Ot1leHKa C0XKHOCTU BbIYMC/IeHWN. BpeMsi paboTbl 1 00bEM HCMOMb3yeMoi
MaMsTH, UWX 3aBUCAMOCTb OT pa3Mepa MCXOJHbIX AaHHbIX. OljeHka
ACUMITTOTUYECKOW  CJIOXKHOCTU ~ aJTOPUTMOB. AJITOPUTMBI  TTOJIMHOMUAIbHOM
cnoxxHocTu. [lepeGopHble  anropuTmbl.  [IpviMepbl  pa3/MUHBIX — aJArOPHUTMOB
pelleHrs OJHOU 3a/iaud, KOTOPbIe UMEIOT Pa3/IMYHYI0 CJIOKHOCTb.

[Tock mpOCTBIX uWcCes B 3aJ@aHHOM Juaria3oHe C MOMOILLBHK aaropuTMa
«pertieTo JpaTocdeHar.

MHoropa3psifiHble 1ie/ible YMc/a, 3a/jau AJIMHHOW apU(MeTUKHU.

CnoBapu  (accoifdaTHBHbIE MAaCCHBBI, OTOOpaykeHUs).  X3II-TaOIHIIbI.
[TocTpoeHnue angaBUTHO-UaCTOTHOTO CJIOBAps AJis 3aJAHHOT0 TeKCTa.

Creku. AHa/mM3 TIPaBUIBHOCTH CKOOOYHOTO BbIpa)KeHUs. BbrumcieHue
apu(pMeTUUYEeCKOr0 BbIpa)KeHHs1, 3alIMCAHHOT0 B MOCT(UKCHOUN (opMe.

Ouepenu. Vcrnonb3oBaHue ouepeu /1Jisi BDeME@HHOI'O XpaHeHUs JaHHbIX.

Anroputmbel Ha rpadax. [TocTpoeHrWe MWHUMAa/ILHOIO OCTOBHOTO JepeBa
B3BELIEHHOI0 CBSI3HOTO HEOPUMEHTHMPOBAHHOrO rpada. KommuecTBO pasiMyHbIX
nyTel MeXX/ly BepllMHAMH OPUEHTHPOBAHHOIO al[MK/IWUecKoro rpada. AJroputm
[erKCTpel.

[epeBbs. Peanu3anus fepeBa C IIOMOLLBIO CCBIIOYHBIX CTPYKTYP. [JBOMUHbIE
(buHapHbie) gaepeBbsi. [locTpoeHWe pepeBa [jisi 3aJaHHOTO apyU(MeTHUYeCKOoro
BbIpakKeHUsi. PeKypcuBHbIe a/lropuTMbl 00xoza ZiepeBa. Vcronb3oBaHUe CTeKa U
ouepeau it 00Xoza fepeBsa.

NvHamuyeckoe mnpoOrpaMMHUpPOBaHME KakK MeTOJ pelleHusi 3ajau C
COXpaHeHWeM TMPOMEXXYTOUYHBIX pPe3y/bTaToOB. 3a/aud, pellaemMble C TMOMOLIbIO



JUHAMMUECKOTO TIPOTPAMMHPOBAHUS: BBIUMC/IEHHe PeKYPCUBHBIX —(DYHKIIUH,
MO/ICYET KOJIMUeCTBa BapUAHTOB, 3aZlauy ONTHMH3ALIUN.

[TonsiTie 06 06BEKTHO-OPUEHTHPOBAHHOM TPOrpaMMUpPOBaHUU. OOBEKTHI U
Knaccel. CBoiicTBa M MeTo/[bl 00BbeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHa/u3.
Pa3paboTka TiporpaMM Ha OCHOBe OOBEKTHO-OPHEHTHUPOBAHHOTO TI0/AXO0/a.
WHKaricyisys, Hac/ieZjoBaHUe, TT0JTMMOP(hH3M.

Cpezbl  ObicTpoii pa3paboTku miporpamMM. [IpoekTtvpoBaHue uHTepdetica
nosib3oBarensi. Vcrnonb3oBaHME TOTOBBIX — yIpaB/sieMbIX — 371EMEHTOB /st
MOCTPOeHUs1 MHTepdeiica.

O0630p  s3BIKOB  TIporpaMMHpoBaHMs.  [loHsiTMe 0  mapajgurmax
MIpOrpaMMHPOBaHHUSI.

NHdopmalniuoHHbIe TEXHO/IOTUH

OTanbl  KOMITBIOTEPHO-MaTeMaTUUeCKOTO  MOJe/NMPOBAaHUs:  IMOCTaHOBKA
3ajaud, pa3paboTka MoJend, TeCTUPOBaHWe MOJe/d, KOMIIbIOTepHBIM
9KCTMIepPUMEHT, aHa/Iu3 Pe3y/IbTaTOB MO/Ie/TMPOBaHUsI.

OuckpeTv3alsi TpU MaTeMaTUUeCKOM MOJe/IMPOBAaHWM HeNpepbIBHBIX
npoijeccoB. MogenupoBaHrie ABWKeHUs. MojenupoBaHie  OMOIOTHYeCKUX
cucteM. MaremMaTuyeckue  MojeM B SKOHOMHKe.  BbluMciuTesbHbIe
9KCTIePUMEHThBI C MO/Ie/ISIMHU.

O6paboTka pe3y/ibTaTOB 3KCIlepUMeHTa. MeToJ, HauMeHBIINX KBaJ[PAaTOB.
OrleHKa UHCIOBBIX TlapaMeTPOB MOZe/IMPYeMbIX OOBEKTOB U  TIPOLIeCCOB.
BoccTaHoBieHre 3aBUCUMOCTe TI0 pe3y/ibTaTaM SKCIiepuMeHTa.

BeposatHocTHele  mopenu.  Metoael MoHTe-Kapino.  MIMuTaumoHHOe
MojiesiipoBaHue. CHCTeMbl MaCCOBOTO 00C/Ty>KUBaHMUSI.

TabmuuHbie (pensioHHBIe) 0a3bl AaHHBIX. Tabsuila — mMpezAcTaB/eHUe
cBeleHMM 00 OJHOTUITHBIX 0OBbekTax. ITone, 3armmck. Kmou Tabmminpel. Paborta c
rotoBoii 6a3oii AaHHbIX. 3ariosiHeHWe 0a3bl JaHHBIX. [lOMCK, COPTUpPOBKA W
¢duibTpaLus JaHHBIX. 3arpochkl Ha BLIOOPKY [JaHHBIX. 3arpochkl C MapaMeTpaMu.
Bbruucisiemble T10/1s1 B 3aIIpOCax.

MHoroTab/munble 0a3bl [JAaHHBIX. THIBI CBSI3e MeXKAy TaO/IUIlaMH.
Bremnuii ktou. IlesioctHOCTH 6a3bl JaHHBIX. 3alIPpOChl K MHOTOTa0/IMUHBIM Oa3am
JlaHHBIX.

NurtepHeTt-nipunoxenusi. [IoHsiTHe 0 cepBepHOM U KJIMEHTCKOM YacTSIX CauTa.
TexHO/IOTUSI «K/IUEeHT — cepBep», eé MOCTOMHCTBA M HeAocTaTKU. OCHOBBI sI3bIKA
HTML u kackagubix Tabmmi ctuneit (CSS). CijeHapuu Ha s3bike JavaScript.
dopmbI Ha Beb-CTpaHUIe.

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

BBoj, 1300pa)keHUI € WCI0/Ib30BAaHUEM Ppa3/MUHbIX I[M(GPOBLIX YCTPONCTB
(umdpoBbIX (PoToOanmapaTtoB ¥ MHUKPOCKOIOB, BHJEOKaMep, CKaHepOB W JPYruX



yctpoiicTtB). I'paduueckuii penakrop. Paspeiienve. KagpupoBanue. VcripaBieHue
nepcriekTuBbl.  I'mcrorpamma. Koppekuusi  ypoBHeM, KOpDpeKLys  LIBeTa.
OOGeciiBeunBaHre 1IBeTHBIX H300pakeHuM. Perymib. Pabora ¢ o6nactamu.
OUILTPEL.

MHorocsioiiHble n300pakeHus. TekcToBble oM. Macka cniosi. Kanasbi.
CoxpaHeHue BblZieleHHOM 06sacty. TloAroroBka WTOCTpaluii A Beb-caldToB.
AHVMUpPOBaHHbIe U300pakeHusl.

BektopHasi rpaduka. IlpumutuBbel. W3MeHeHWe TmOpsijKa 3/1€MEHTOB.
BripaBHuBaHue, pacnpejesieHue. ['pynmuvpoBka. KprBble. dopmarbl BeKTOPHBIX
PUCYHKOB. Vcrionb30BaHre KOHTYPOB. BekTopu3aliusi pacTpOBBIX M300pa>keHUH.

[lpyHIMOBI  TIOCTPOEHUSI W peJaKTUPOBAHUSI TPEXMEPHBIX MOJeJei.
Cetounble Mojfied. Matepuanbl. MojenvpoBaHie WCTOYHUKOB OCBELLEHUS.
Kamepel. ApgautuBHble TexHoyioruu (3D-ripuHtepsl). [loHATHE O BUPTyaJbHOU
peasbHOCTH M JOTOJHeHHOW PeaTbHOCTH.



IINTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110
NH®OPMATUKE (YIJIYBJIEHHBIY YPOBEHB) HA YPOBHE
CPEAHEI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJ/IBTATHBI

JInuHOCTHBIE  pe3y/bTaTbl  OTPaXkalOT T[OTOBHOCTbL M  CIIOCOOHOCTH
oOyuaroluxcss pyKOBOJCTBOBATbCS C(OPMUPOBAHHOW BHYTpeHHel TOo3uLue
JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHWeHTalWi, T[103UTHMBHBIX BHYTPEHHUX
yOexX/jeHil, COOTBETCTBYIOL[UX TPAJULIMOHHBIM L[EHHOCTSIM  POCCHMCKOrO
ob11lecTBa, paciivpeHre KU3HEHHOT'O OMbITa M OMbITa J1esiTe/IbHOCTU B TpoLiecce
peasu3alid  CpeACTBaMM y4yeOHOro TMpeAMeTa OCHOBHBIX  HarpaBJeHU
BOCIIUTATe/TbHOM JeSITe/IbHOCTH.

B pe3ynbraTe u3ydeHusi UHGOPMATHMKM Ha YPOBHE Cpe/Hero oo01ero
obpa3oBanus y oOyuatorrierocsi 0yayt copMyUpoBaHbI CAeAYIOIIAE TUYHOCTHBIE
pe3yJIbTaThl:

1) rpa)XJjaHCKOro0 BOCIIUTAHUSA:

OCO3HaHWEe CBOUX KOHCTUTYLIMOHHBIX TpaB W 00si3aHHOCTeN, yBa)keHHe
3aKOHa M TpaBoOIOpsifKa,  COO/OJeHre  OCHOBOMOJArallidX  HOPM
MH(GOPMaL[MOHHOT0 TIpaBa ¥ MHGOPMAL[MOHHOM 6e301MacHOCTY;

TOTOBHOCTb TPOTUBOCTOSITb K/€OJIOTMM SKCTPEMHM3Ma, HalMOHA/IM3Ma,
kKceHO(OoOWHY, [JUCKPUMHHAIMK TI0 COLMANbHBIM, DEeIUTHO3HbIM, PACOBBIM,
HaL|MOHAa/IbHBIM IIPU3HAKaM B BUPTYa/bHOM NIPOCTPaHCTBE;

2) IaTPHOTHUYECKOr0 BOCTIMTAHUA:

L|IEHHOCTHOEe OTHOLLIEHUe K UCTOPUUeCKOMY Hac/e/1to, JOCTKeHUsM Poccun
B HayKe, UCKYyCCTBe, TEXHOJIOTUSIX, TOHUMaHNe 3HaueHUs] THPOPMAaTUKKU KaK HayKu
B JKU3HU COBPEMEHHOT0 0011]eCTBa;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MTOBeJeHMUS;

CMOCOOHOCThL OLIeHMBaTh CUTYalMI0 W TIPUHMMaTh OCO3HAaHHbIE pellleHus,
OPUEHTUPYSICh Ha MOpa/JbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJ/IEe B
cetu HTepHerT;

4) 3cTeTNuUeCcKOoro BOCIMTAHUA:

5CTeTUYEeCKOe OTHOLIEHWe K MHUDPY, BK/IOUasi 3CTeTHKY HayuyHOro W
TeXHUYECKOr0 TBOPUeCTBa;

CrIoCOOHOCTh BOCIIPUHUMATL pa3/IMuHble BUJbI WMCKYCCTBA, B TOM UHC/Ie
OCHOBAHHOT'0 Ha MCMO/Ib30BaHUM UH(POPMALIMOHHBIX TEXHOJIOTUIA;

5) ¢u3uueckoro BOCNIUTAHUA:

copMHpOBAaHHOCTb  370pOBOro U 0Oe3omacHoro  obpasa  KU3HH,
OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY 3/0POBblO, B TOM UHC/Ie 3a CYéT



cobroieHrst TpeOOBaHMM Oe30MacHOM SKCIUTyaTal[ii CPeICTB MH(MOPMAIIMOHHbIX
Y KOMMYHUKALIMOHHBIX TEXHOJIOTUM;

6) TPyAOBOro BOCIIUTAHMS:

TFOTOBHOCTb K AaKTHMBHOM [1eAITeJIbHOCTU TEeXHOJIOTMYeCKOW M COLanbHON
HaTpaB/IeHHOCTH, CIIOCOOHOCTb WHHUI[MMPOBATh, TJIAHUPOBATh U CaMOCTOSITE/IHHO
BBITIOJ/IHATH TaKyH0 /1eTe/IbHOCTb;

uHTepeCc K cdepaM TMNpoQecCUOHATbHOM JesTeNbHOCTH, CBA3aHHBIM C
MH(GOPMAaTHKOM, TpPOrpaMMHPOBAaHWEM M HWH(OPMALMOHHBIMHA TEXHOJIOTHSIMH,
OCHOBAaHHbIMU Ha JOCTW)KEHUSX HayKd HMH(OPMaTUKU U HAayYHO-TEXHUUECKOTO
mporpecca, ymMeHWe COBepIllaThb OCO3HaHHBIM BLIOOD Oyayiei mpodeccurd u
peasiM30BbIBaTh COOCTBEHHbIE KHM3HEHHbIE T/1aHbl;

TOTOBHOCTb M CIIOCOOHOCTL K o00pa3oBaHMI0O U camMooOpa30BaHUIO Ha
TIPOTSDKEHUH BCel JKU3HY;

7) 3KO0/I0ru4eCKOro BOCIIUTAHUA:

OCO3HaHuWe r100a/bHOT0 XapakTepa 3KO0JIOTHUYeCKuX TpobsieM U MyTeill ux
pellleHusi, B TOM UuCJle C YU6TOM BO3MOXKHOCTel WH(GOpPMaLMOHHO-
KOMMYHUKALIMOHHBIX TeXHOJIOTUM;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:

c(OpMUPOBAaHHOCTb MMPOBO33DEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HaAyKH, JOCTM)KEHUSM HayuyHO-TeXHUUECKOro Iporpecca
00ITIeCTBEHHOM TIPAKTUKH, 3a CUET TIOHMMaHUs POJTM WH(GOPMAIOHHBIX PeCypCOB,
VMH(OPMAIMOHHBIX TPOLIECCOB W MH(GOPMALMOHHBIX TEXHOJIOTUWA B YCJIOBUSIX
1udpoBoii TpaHchopMaL MHOTHX chep >KU3HU COBPEMEHHOTr 0 00I11eCTBa;

OCO3HaHWe LIEHHOCTU HAy4YHOW [leATebHOCTH, TOTOBHOCTb OCYILECTB/ISITh
TIPOEKTHYIO U UCCJIeJ0BaTebCKYIO [esiTeIbHOCTb MHAWBU/Iya/llbHO U B TPYIIIIe.

B nporecce AOCTW)KeHHs JIMYHOCTHBIX pe3yJ/IbTaTOB OCBOEHUSI MPOTrpPaMMBI
no wuHbopMaThKe Yy 00ydYalOIIMXCS COBEPILIEHCTBYETCS  SMOLIMOHAIbHbIN
VIHTEJIJIEKT, Mpe/rioaratoniui copMUpOBaHHOCT:

CcaMOpery/iMpoBaHus, BKJIOUAIOILEr0 CaMOKOHTPOJIb, YMeHWe TpPHUHHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZileHWe, CIIOCOOHOCTb  alalTUPOBAThCS K
IMOLMOHA/ILHBIM W3MeHeHHUsIM U TIPOSIB/ISITE THOKOCTb, ObITH OTKPLITHIM HOBOMY;;

BHYTPEHHeIl MOTHBAalLMH, BK/IIOUAIOLeil CTpeM/IeHHe K [JOCTKEHUIO e U
ycrexy, ONTUMM3M, WHULIMATUBHOCTb, YMeHHe [elCTBOBaTb, MCXO/s U3 CBOUX
BO3MO>KHOCTEM;

IMIATHH, BK/IHOYaroIlel criocOOHOCTh TTIOHUMAaTh IMOLMOHA/IbEHOEe COCTOsTHUE
AOpYTUX, YUWTBIBaTh €r0 TPU OCYIIeCTBJI€HWM KOMMYHMKAIUU, CMOCOOHOCTh K
COUYBCTBHUIO U COTIEPEXXUBAHUIO;

COLIMaTbHBIX HaBBIKOB, BK/IFOUAIOIIMX CITIOCOOHOCTh BBICTPAaMBaTh OTHOILIEHHS
C IpyTUMM JIFO[IbMH, 3a00TUTHCS, TPOSIB/ISTL MHTEPeC U pa3peliaTb KOH(IUKTHI.



METAIIPEIMETHBIE PE3YJ/IbTATHI

B pe3synbraTe wu3yueHUs: UH(OPMATUKM Ha YpOBHe cCpeZHero o001iero
obpazoBanusi y oOyuatomierocsi OyayT chopMypoBaHbl —MeTarpeiMeTHbIe
pe3y/ibTaThl, OTPaKeHHbIe B YHUBEPCA/IbHBIX Y4eOHBIX JeMCTBUSX, a UMEHHO —
To3HaBaTe/ibHble  YHUBepCajbHble yueOHble [IeHiCTBHS, KOMMYHHKATHBHbIE
yHUBepcasbHble yueOHble [eHCTBUS, pPery/siTUBHble YHHBepCa/ibHble yueOHbIe
JIeMCTBUSI, COBMECTHasl /1esiTe/IbHOCTb.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs

1) 6a3oBbIe JIOTHYECKHE JeHCTBHS:

camoCTosiTesIbHO  (OpPMy/IMpPOBaTb M aKTyaJu3upoBaTh  Tpobsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHAB/IMBaTh CYIIeCTBEHHBIM TMPH3HAK WM OCHOBAHWS [Jis CpaBHEHUS,
Kaccrudukaiuy 1 000011eHus;

oTipefiesisiTh Lie/IM JesiTe/IbHOCTH, 3ajlaBaTh TapamMeTpbl M KPUTEPUU UX
JOCTYDKEeHUS;

BBISIB/ISITh 3aKOHOMEPHOCTH U TPOTHBOPEUHsi B PACCMaTPUBAeMBbIX SIBJIEHUSIX;

pa3pabaThiBaTh IJIaH pellieHusi TPo6/ieMbl C yU8TOM aHa/iv3a UMEeRIUXCS
MaTepuaibHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCUTb KOPPEKTUBBI B IeSITeJIbHOCTb, OLIeHWBAaTh COOTBETCTBUE Pe3y/IbTaTOB
1[eJIsIM, OLIeHUBAThb PUCKU TIOC/Ie/ICTBUM JesITe/TbHOCTH;

KOODAWHUPOBaTh U  BBHIMIOJHATH paboTy B YC/IOBUSAX — peasibHOTO,
BUPTYabHOT'0 ¥ KOMOMHHMPOBAHHOTO B3aUMOZENCTBYS;

pa3BUBaThb KPEAaTHBHOE MBIIIIEHUE TTPY pellieHUH KU3HeHHbIX TIPobieM.

2) 6a3oBBIe UCC/IEA0BATEIHLCKHE IeHCTBHUS:

B/Ia/leTh HaBbIKaMH yueOHO-HCCie/JoBaTe/IbCKON 1 TIPOEKTHOM JiesiTe/TbHOCTH,
HaBblKaMM  paspellieHusi npobseMm, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY TIOUCKY METO/IOB pelleHUs] MPaKTUYeCcKuX 3a/jay, IPUMeHeHUI0
Pa3/IMYHBIX METOZIOB TTO3HAHWUS;

OCYIIeCTB/SITh pa3/iiuHble BUbI JAeSITeJbHOCTA TI0 TOyYeHUI0 HOBOTO
3HaHHWsl, ero WHTepripeTalyy, npeoOpa3oBaHUI0 U TIPUMEHEHHI0 B Ppa3/MyHbIX
yueOHBIX CHUTyalUsiX, B TOM UHCJie TIPU CO3JAHMU YyueOHBbIX U COLMAbHBIX
TIPOEKTOB,;

dhopMHpOBaTh Hay4YHBIM TUIT MBIIIEHUs], BaZileTh HAyYHOW TepMHHOJIOTHeH,
K/TFOUeBbIMU TTOHATUSIMU U METOJaMU;

cTaBUuTh U (OpPMYIUPOBaTh COOCTBEHHbIE 3aZlau B 00pa30oBaTe/IbHOU
JesITe/IbHOCTU Y XKU3HEHHBIX CUTYaLUsX;



BBISIB/IATh TPUUMHHO-C/IEZICTBEHHbIE CBSI3W WM aKTya/IM3MpOBaTh 3ajauy,
BBI[BUTATh TUIOTE3y €€ pelleHus, HaXOAWUTb apryMeHThI [/ Z0Ka3aTebCTBa
CBOMX YTBEp)K/I€HHUH, 3a/laBaTh ITapaMeTphbl U KPUTEPHH PeIleHNS;

aHA/IM3UPOBaTh TIOMyYeHHble B XOJle pelleHus 3a/laud  pe3y/bTaThl,
KPUTUUYECKH OLIEHHWBATh UX JOCTOBEPHOCTh, TIPOTHO3UPOBAaTh U3MEHEHHE B HOBBIX
yCJIOBUSIX;

JlaBaTh OL[€EHKY HOBBIM CHUTYAI[UsM, OI[eHUBaTh MPHOOPETEHHBIN OIIBIT;

OCYLL[eCTB/ISATh 1ie/ieHarpaB/ieHHbIA TIOUCK TepeHoca CPeJCTB M CIoco0oB
JeMCTBYS B IPO()eCCHOHANBHYIO CPeY;

yMeTb TIepEHOCUTh 3HAHHWS B TI03HABATEe/JIbHYI M TIPAKTUYECKYI 00J1acTH
JKU3HEeZIeSITe/TbHOCTH;

yMeTb UHTeTPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMETHbIX 00/1acTeii;

BBI/[BUTaTh HOBbIE WJIEM, TIpeZjlaraTh OPUTHHA/IbHBIE TIOAXOAbI U peIeHus],
CTaBUTh NPOO/IEMBI U 3a/lauy, JOITyCKAOIIIMe a/IbTepHAaTUBHbIE PEeIleHUs.

3) pa6ora c uaopmanmeii:

B/Ia/IeTh HABBIKAMHM T10/TyUeHHs HTHPOPMAIUM U3 UCTOUYHUKOB pa3HbIX THIIOB,
CAMOCTOSITE/IbHO ~ OCYIIECTB/JSATh ~ TIOMCK,  aHa/lW3, CUCTeMaTH3alMi0 |
WHTEpPIpeTaLyio HHGOPMALUY Pa3/IMYHBIX BUAOB U (HOPM TpeZiCTaB/IeHNS;

Co3/laBaTb TEKCTbl B PAa3/MUHBIX (¢opMaTaXx C YUYETOM Ha3HAUEHUS
vHbOpMal[id W  1[e/leBOM  ayIUTOpuUd, BbIOWpasi ONTUMabHYIO (hopMy
TIpe/ICTaB/IeHUsI U BU3ya/IN3aLiuy;

OLIEHWBAThb JOCTOBEPHOCTb, JIETUTUMHOCTh WH(MOpPMAIU, €€ COOTBETCTBHE
TIPABOBBIM M MOPA/IbHO-3THYECKHUM HOPMaM;

WCTIO/Tb30BaTh  CpeAicTBAa  WHGMOPMAI[MOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUM B peIleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHW3allMOHHBIX
3a/au C cobmozeHreM TpeOOBaHWM JProHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)keHUs, ITIPABOBBIX U 3THYECKMX HOPM, HOPM
MH(POPMaLIMOHHOM 6e30MacHOCTH;

BJQ[IeTh ~ HaBbIKAMM  pACliO3HABaHWs W 3alUThl  WHQOPMALWH,
WH(POPMALIMOHHOM 6€30MacHOCTH JIMYHOCTH.

KoMMyHHKaTHBHbIE YHHBEPCA/IbHbIE YUeOHbIe JeHCTBUS

1) o0mmenue:

OCYLeCTB/IATh KOMMYHMKALIUM BO BCeX Cchepax >KU3HU;

pacrio3HaBaTh HeBepOa/ibHbIE CpeJCTBa OOIeHMs, TIOHMMaTh 3HAueHHe
COLMANbHBIX 3HAKOB, PACIO3HaBAaThb ITPEATOCHIIKH KOH(IMKTHBIX CHUTYal[dd H
CMSITUaTh KOH(JIMKTHI;

BAQ[IeTh ~ pa3MuHbIMKM  crocobamMu  OOIeHWsT W B3aUMOJEWCTBUS,
apryMeHTUPOBAHHO BECTH [JUAJIOT, YMETb CMSITUaTh KOH(M/IUKTHBIE CUTYalUH;



Pa3BEPHYTO U JIOTUYHO M3/araTh CBOIO TOUKY 3pEHHsSI C HCIOJb30BaHUEM
A3BIKOBBIX CPe/ICTB.

2) coBMecTHasi ieAATeTbHOCTD:

MOHUMaTh U UCI0/b30BaTh MPeuMYyIllleCTBa KOMaH/AHONW U UHAUBUAYaTbHOU
paboThI;

BbIOMpaTh TeMaTHWKy W MeTO/[bl COBMECTHBIX MAeWCTBUM C yuéTOM OOIMX
WHTEPEeCOB U BO3MOKHOCTEH KaXKZIoT0 ujieHa KOJIJIeKTHBaA;

MpUHUMAaTh  1leJId  COBMECTHOW  /IesiTe/lbHOCTH, OpraHU30BbIBaTh U
KOOD/JMHUPOBAThb [EeMCTBUSI T0 WX [JOCTW)KEHHWIO: COCTaB/SATb IIaH JeWUCTBUU,
pacripefiesiith PO C Y4éTOM MHEHHN YYaCTHHUKOB, OOCYXJaTb pe3y/bTaThl
COBMEeCTHOM paboThI;

OlleHMBaTh KaueCTBO CBOEro BK/aJla YW KaKJOT0 YyuaCTHHKA KOMaH/bl B
oOI1T1ii pe3y/bTat 10 pa3pab0TaHHBIM KPUTEPHSIM;

npejijlaraTh HOBBbIe TIPOEKThI, OL[eHWBaThb WAEU C TIO3ULMM HOBU3HBI,
OpUTMHABHOCTH, TTPAKTUUECKON 3HAUMMOCTH;

OCYIIeCTB/SATh TIO3UTUBHOE CTpaTeruyeckoe TIOBe/ieHMe B Pa3/IMUHbIX
CUTYaI[UsX, TIPOSIB/ISATH TBOPUECTBO M BOOOpakeHHWe, ObITh MHUIIMATUBHBIM.

Pery/iAaTHBHBIE YHUBepCa/IbHbIE yueOHbIe AeliCTBUA

1) camoopraHu3anus:

CaMOCTOSITeJTbHO OCYII[eCTBJISAITh T03HaBaTeMbHYI0 [1eATe/TbHOCTh, BbISIBJISATD
1po0/ieMbl, CTaBUTh M (HOPMYJIHPOBaTh COOCTBEHHBIE 3a/aur B 0Opa3oBaTe/IbHOM
AesITe/IbHOCTU Y )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITeJTbHO ~COCTAB/SATH TIJIaH pellleHus TpobsieMbl C  YUETOM
HMMEFOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPeATIOUTeHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

PaCIIMPSATh paMKK yueOHOro Tipe/jMeTa Ha OCHOBe JIMUHBIX TIPe/[TIOUTeHH;

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

OlLIeHHBAaTh TTPUOOPETEHHBIN OTIbIT;

criocobcTBOBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHUIO IIIMPOKOW 3pyAULIMK B
pa3HbIX 00/1aCTSIX 3HaHWM, TOCTOSIHHO TIOBBILLIATH CBOM OOpa3oBaTenbHBIA U
KY/JIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTHBBI B JIeSITebHOCTD,
OLIeHMBaTh COOTBETCTBUE Pe3y/IbTaTOB IIeJIsIM;

BJaZieTh ~ HaBbIKaMM  TIO03HaBaTelbHOM  peduieKCMM  KaK  OCO3HaHUs
COBepIllaeMbIX JEeMUCTBUM U MBICJIUTE/NbHBIX IIPOL[ECCOB, WX pe3y/JbTaTOB W
OCHOBaHMM, MCMO/Ib30BaTh TPUEMbI pedieKCUU [JIs1 OLleHKH CUTYyallydd, BbIboOpa
BEPHOTO pellleHNs;



OLIeHMBAaTh PUCKU U CBOEBPEMEHHO MPHYHUMATh PeLleHUs 110 UX CHIXKEHHIO;

NPUHMMAaTh MOTMBBI W apryMeHThbl JpyrMX I[P aHalau3e pe3yJsbTaToB
JesITeNTIbHOCTH.

3) npuHATHSA Celsl U APYrUx:

NIPUHUMATh Cebsl, TOHMMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

NPUHMMAaTh MOTMBBI W apryMeHThl JpyrUX I[IPpU aHalau3e pe3yJsbTaToB
JesiTeNIbHOCTY;

NpY3HaBaTh CBOE MpaBO U MPaBO JPYTUX Ha OIINOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UL[MH JIPYTOT0 UeoBekKa.

INTPEJMETHBIE PE3YJ/IbTATBI

B mpouecce u3ydeHuss Kypca UH(POpPMaTUKU YriayOséHHOro ypoBHs € 10
Kaacce obOyuvarouumucs OyAyT  [JOCTUTHYTBI — Cle[ylolue  TpeAMeTHbIe
pe3yJIbTaThl:

B/a/leHVe TIpeJCTaBAeHUssMU O DOAM UH(OpPMALMM U CBSI3aHHBIX C HeH
MpOLIeCCOB B TIPUpOJle, TeXHUKe U O0OIecTBe, TMOHATUSMU «HUH(OPMALIUsI»,
«MH(OPMAaLIMOHHBIA  TIPOLIECC»,  «CUCTeMa»,  «KOMIIOHEHTbl ~ CUCTEMbI»,
«CUCTeMHBIN 3P deKT», «MHPOPMaLMOHHAsI CUCTEMAa», «CUCTeMA YIIpaB/IeHHsI»;

BJa/leHMe MeToJaMM I[IOMCKa WH(popMauuMyd B ceTd VIHTepHeT, yMeHue
KPUTHUYECKH OLIeHMBAaTh MH(OPMaLIO, TTOTyYEHHYI0 U3 ceTy VIHTepHeT;

yMeHUe XapaKTepu3oBaTh OoJsiblllie JlaHHbIe, TIPUBOAUTH TIPHUMEPHI
VUCTOYHUKOB WX T[IOJy4YeHWs W HalpaB/AeHWs HCII0/Ib30BaHUSl, yMeHUe
K/IaCCU(ULMPOBaTh OCHOBHbIE 3a3Jlaud aHaiau3a [aHHbIX ([IPOrHO3MPOBaHUe,
K/1accuduKalus, KJlaCcTepu3aLus, aHa/n3 OTK/IOHEHUH), TIOHUMAaThb
TI0C/Ie/JOBaTe/IbHOCTD PeIlleHus 3a/lau aHa/li3a JaHHbIX: COOp MepBUYHBIX JAHHBIX,
OUMCTKAa M OLleHKAa KauecTBa [aHHbIX, BbIOOD W/WIM TIOCTPOEHHe MO/iey,
npeobpa3oBaHue JaHHbIX, BU3ya/iu3alus JaHHbIX, MHTeprpeTalys pe3y/IbTaToB;

MMOHUMaHWe OCHOBHBIX TIPUHLIMIIOB YCTPOMCTBA M (DYHKLMOHUPOBaHUS
COBPEMEHHBIX CTal[MOHAPHBIX U MOOM/IbHBIX KOMITBIOTEPOB, TeHAEHL[UM Pa3BUTHS
KOMITbIOTE€PHBIX TeXHOJIOTHH;

B/a/ileHUe HaBblKaMd PaboThl C OrepalMoOHHbIMKA CHCTeMaMH, OCHOBHBIMU
BHWJAMM TIPOrpaMMHOTO obecrieueHusi [/s1 pellleHdss yueOHbIX 3ajay TI0
BbIOPAHHOM CrielaIn3aliuy;

Ha/JlMuue NpeJCTaB/lIeHri 0 KOMIBbIOTEPHBIX CETSAX U UX PO/ B COBPEMEHHOM
Mupe, 0 6a30BbIX MPUHLUIAX OpPraHU3alii U PYHKLMOHUPOBaHUSI KOMITbIOTEPHBIX
ceteil, 00 oOmMX MpUHLUMNAX pa3paboTKu U (GYHKILMOHUPOBAHUS WHTEpPHeT-
TIPUIOKEHWUH;

MoHKMMaHWe yrpo3 HWHGOpPMAIMOHHON  (e30MacHOCTH, MCIOIb30BaHUe
METOZI0OB U CPeACTB TIPOTUBOJIEMCTBUS STUM yrpos3am, coOmtojieHue Mep
6e30racHOCTH, MpeAOTBPALLAOI[MX He3aKOHHOe pacrpoCTpaHeHue MepCcoHaIbHbIX



JAHHBIX, COO/TI0IeHre TpeOOBaHMI TeXHUKY 0€30I11aCHOCTH Y TUTHeHbI TIpH paboTe
C KOMIIbIOTePAMU U APYTHMH KOMITIOHEHTaMU LIU(PPOBOTO OKPY>KeHUsI, TOHUMaHHe
TIPAaBOBBIX OCHOB MCIIO/Ib30BaHUSI KOMIBIOTEPHBIX MporpaMM, 0a3 JaHHBIX U
paboThl B cetu VIHTEpHET;

MOHVMaHHe OCHOBHBIX TPUHIUIIOB AWCKPeTHU3allMd PA3/UYHBIX BH/I0B
vHboOpMal[iK, yMeHHe OmpefessaTb WH(POPMALIMOHHBIM OO0BEM TEKCTOBBIX,
rpaduueckux W 3BYKOBBIX JAHHBIX TIPU 3aJaHHBLIX TMapamMeTpax [JHUCKpeTH3alluH,
yMeHUe OIpe/lesiiTb CPeJHIOK0 CKOPOCTh Tlepe/lauM JlaHHBIX, OlleHUBaTh
M3MeHeHrWe BpeMeHM T[epefiaud TIpU W3MeHeHWMM WH(POPMAIMOHHOTO 00BEéMa
JAHHBIX U XapaKTePUCTUK KaHaa CBS3Y;

yMeHHe WCII0/Ib30BaTh TPH PellleHUH 3aJau CBOMCTBA TMO3UIIMOHHOMN 3aricH
yucesl, a/ITOPUTMa TTIOCTPOEHUSI 3alTMCH YMC/Ia B TIO3UL[MOHHOW CUCTeMe CUMC/IeHUs
C 3a/laHHBIM OCHOBaHHEM M TIOCTPOEHHUs YMCJia 10 CTPOKe, COJleprKalliei 3aruch
3TOT0 YKC/Ja B TIO3ULIMOHHOW CHCTeMe CUWC/IeHWs C 3aJaHHbIM OCHOBaHUEM,
yMeHHe BBIIOMHATh apyu(MeTHUeckue oOreparjud B TI03UIMOHHBIX CHCTeMax
CUUCJIeHUSI;

yMeHUe BBITIOHATE MPeo0pa3oBaHUs JIOTHUECKUX BbIPAKEHHWM, HCIIOJb3Ys
3aKOHbI anreOpbl JIOTUKWA, YMeHHe CTPOUTb JIOTUUeCKOe BbIpDa)KeHHe B
JU3BIOHKTUBHON M KOHBbHOHKTMBHOW HOPDMasbHBIX (hopMax Mo 3a/jaHHOW Tabsiuie
WCTUHHOCTH, HWCC/IeoBaThb 007aCTb MCTWUHHOCTH BbICKA3bIBAaHUS, COJIEPIKalllero
repeMeHHbIe, pelllaTh HeC/I0’KHbIe JIOTHYeCKre YPaBHeHUsI U CUCTeMbl YpaBHEHUH;

MOHMMaHHe 0a30BbIX aJIrOpUTMOB 00OpabOTKM UHMC/IOBOM U TEKCTOBOU
vH(opMaluKM (3aNuch 4yvce/l B MO3ULIMOHHOW CUCTEMe CUWC/IeHUS, HaxO’K/eHUe
BCeX TIPOCTBIX UMCesT B 3aJlaHHOM /[aria30He, 00paboTka MHOTOpa3psAAHBIX 1[e/bIX
yrcesi, aHa/IM3 CUMBOJIbHBIX CTPOK U AIPYTHX), aJ/ITOPUTMOB TTOMCKA U COPTUPOBKH,
yMeHUe OripefiefisiTh CJIOKHOCTh HM3ydaeMbIX B Kypce 0a30BBIX aJrOpHUTMOB
(cymMmMHupoBaHHe 37eMEHTOB MacCMBa, COPTHPOBKa MacCHBa, IepebopHbIe
aJITOPUTMbI, TBOMUHBIA TOUCK) U MIPUBOJIUTH NPUMeEpPbI HECKOJIbKMX aJrOPUTMOB
pa3HOM CJI0>KHOCTH [I/1s1 pellieHus1 OJHOM 3a/lauM;

B/a/leHHe YHUBEPCA/IbHBIM $I3bIKOM TMPOTPAaMMHPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeactaBieHUssMM O 0a30BbIX TWIIAX [IJaHHBIX W
CTPYKTypax [laHHbIX, yMEeHHe MCI0JIb30BaTh OCHOBHbIE  yTIPABJSHOIIME
KOHCTPYKL[MY, YMeHHe OCYIIeCTB/IATh aHaau3 TIpeJ/IO)KeHHOW IPOrpaMMBbI:
oTipefie/isiTh pe3y/ibTaThl paboThI TIPOrpaMMbI TIPY 3a/laHHBIX UCXOJHBIX JJaHHBIX,
orpeieNisiTh, MPU KaKUX HCXOJHBIX JaHHBIX BO3MOJKHO IIO/IydeHHe YKa3aHHBIX
pe3y/IbTaTOB, BBISB/ATH JaHHBIE, KOTOPble MOTYT MPHBECTH K OIIHMOKe B paboTe
TIpOrpaMMel, (HOPMYTMPOBATh MPeJI0XKEeHHS TI0 Yy UIlleHHI0 TIPOrPaMMHOTO KO/1a;



yMeHue CO3/laBaTb CTPYKTypUpPOBaHHble TeKCTOBble JIOKYMEHTbl W
JIEMOHCTPALIMOHHbIE MaTepuasbl C UC0/b30BaHUEM BO3MOKHOCTEW COBPEMEHHBIX
TIPOrPaMMHbBIX CPe/ICTB U 00/1auHbIX CePBHCOB,;

yMeHUe HCI0/Ib30BaTh 37IeKTPOHHbBIE TaOJUI[I [ aHa/IM3a, TpeCTaB/IeHus
u  00paboTkM  [aHHBIX  (BK/IIOYash ~ BbIUKMC/AEHWE  CYMMbI,  CpeJHero
apudmMeTrueckoro, HauOOJbIIIETO W HAWMEHBIETO 3HAueHWH, pelleHue
ypaBHeHMM, BBIOOp ONTUMAa/JbHOTO pellleHus, MoJ00p JIMHUU TpeHZa, pelleHHe
3a/lau NMPOTHO3UPOBaHUS).

B rmpoiiecce u3ydeHuss Kypca WMH(POPMATHKH YriayO/siéHHOTO ypoBHS € 11
K1acce obyuvawoiumucs OyAyT  JOCTUTHYTHI — C/le[yloliyde  TpeJMeTHbIe
pe3y/bTaThl:

yMeHHe CTPOUTh HepaBHOMEpHbIe KOZbl, [IOMyCKarol[de OJHO3HauHOe
JeKOAUpOBaHWe coo0IjeHnid (TTpedHKCHBIE KObI), HCII0/Ib30BaTh TMPOCTEHIIIHe
KOZIbl, KOTOPbIe TI03BOJISIIOT 0OHAPY’KMBATh M WCTIPAB/IATh OLIMOKYU TIpU Tiepejaye
JAHHBIX, CTPOMThH KO, 00ecIieurBarOIINi HaWMEHbIIIYI0 BO3MOJKHYIO CpPeIHIOH
JJIMHY COOOIIeHUsI TIPM W3BECTHOM YacTOTe CHUMBOJIOB, IOSICHSITH TIPUHLIMITHI
pabOoThI POCTHIX AJITOPUTMOB CXKATUS JAaHHBIX;

yMeHue pellaTh aJrOPUTMUUECKUe 3a/laud, CBsi3aHHbIe C aHA/IM30M Ipados
(3ajjauM  MOCTpOEHHs ONTUMAJBHOrO TyTH MeXAYy BeplIMHaMu rpada,
ompefieJieHUs] ~ KOJMUECTBAa  pa3/MYHbIX  MOyTeld  MeXAy  BeplIMHaMU
OpPHEHTHPOBAHHOI0 alMKIM4eckoro rpada), yMeHue HCI0Ib30BaTh JepeBbsi MPU
aHa/M3e W TIOCTPOEHUM KOZOB W /i1 TIpeACTaB/leHUs apumeTUUeCcKux
BbIpa)keHHWM, TIPU pellleHrU 3a/lau TTIOMCKa U COPTUPOBKH, YMeHUe CTPOUTH JIePeBO
WTPBI TI0 33/laHHOMY aIrOPUTMY, pa3padaTbiBaTh ¥ 0OOCHOBBIBATH BBHIUTPBILITHYHO
CTPaTeruto Urphbl;

yMeHWe pa3pabaTbiBaTh ¥ peajv30BbiBaTh B BHe TMporpaMm 0a3oBbie
a/TOPUTMBbI, YMeHHe KCMO0JIb30BaTh B TporpaMMax /JlaHHble pa3/IMYHbIX THIIOB C
Y4€TOM OTrpaHUUYEHUM Ha Auara3oH UX BO3MOJKHBIX 3HAaUeHUMW, NPUMEHSITb TpU
pellieHUU 3aJjau CTPYKTYPhbI IaHHbIX (CIIMCKH, CJIOBapU, CTeKH, 0Uepeu, JepeBbsi),
WCTIO/Tb30BaTh 0a30Bbie oOrMepaljid CO CTPYKTypaMu [JaHHbBIX, TPUMEHSTh
CTaH/ApTHBIE U COOCTBEHHbIE TIO/ANPOTrpaMMbI /11 00pab0TKY UMC/IOBBIX /JaHHbIX
W CHUMBOJIbHBIX CTPOK, HCIIO/Ib30BaTh TPH pa3paboTKe TporpamMm OMOIHOTEKH
MOANpOrpaMM, 3HaTh (YHKUMOHA/IbHbIe BO3MOKHOCTM WMHCTPYMEHTa/IbHbIX
CpeACTB cpefibl pa3pabOTKK, yMeHHe UCTIO0b30BaTh CPeZCTBA OT/IaJK/ ITPOrpaMM B
cpejie MPOrpaMMHPOBaHUs], YMeHUe JOKYMeHTHPOBATh MPOrPaMMBbI;

yMeHue CO37laBaTh BeO-CTpaHUIIbI;

B/aJieHHe OCHOBHBIMH CBeZleHMsSIMM O 0a3ax [JaHHbIX, WX CTPYKTYPE,
CpeAcTBax Co3faHus W paboThl C HUMM, yMeHUe HCII0Jb30BaTh TaOIMUHBIE
(pensitioHHBIE) 0a3bl JaHHBIX (COCTABMATH 3aIlPOChl B 6a3ax [JaHHBIX, BBITIOJHATD



COPTHPOBKY U TIOMCK 3aIrmucei B 0a3e AAHHBIX, HAMOJIHATL pa3paboTaHHyio 6a3y
JIAHHBIX) U CTIPAaBOYHbIE CUCTEMBI;

yMeHUe UCT0/1b30BaTh KOMITbIOTEPHO-MaTeMaTHUeCcKre MO/e/Tu [ijisi aHau3a
00bEeKTOB U TIpOLlecCcoB: (OPMY/IMPOBATh LieJib MOJeTMPOBAHKS, BBITIO/HSATh
aHa/ii3 pe3yJ/IbTaTOB, TIOJIyUdeHHbIX B XOJe MOJe/JMPOBaHus, OLleHUBAThb
COOTBETCTBHE MOZe/N MOJieITUpyeMOMYy OOBeKTy WIW TIpPOLecCy, TpeJCTaB/sTh
pe3y/bTaTbl MO/IeJTMPOBAHUS B HATJISITHOM BU/IE;

yMeHHWe OpraHu30BbIBaTh JIMYHOe WH(GOPMALMOHHOe MPOCTPAHCTBO C
WCTIO/Tb30BaHHWEM Ppa3/InUHbIX CpPEeACTB LM(POBBIX TEXHOJIOTHN, TIOHUMaHHUe
BO3MOXKHOCTeM LM(POBBIX CEPBHUCOB T'OCYJAAPCTBEHHBIX YCIYT, LIU(POBBIX
o0Opa3oBaTe/ibHbIX CEPBUCOB;

TTOHVMaHVe OCHOBHBIX TIPUHIIUIIOB pabOThI, BO3MOXKHOCTEM M OTpaHUYEHHs
NIPUMEHEeHHsI TeXHOJIOTHM MCKYCCTBEHHOTO WHTeJUIeKTa B Pa3/InuHbIX 00/acTsX,
Ha/Muue TIpeJCTaB/eHnd O Kpyre pellaeMbIX 3a/lad MAaIIMHHOTO 00ydeHuUs
(pacno3HaBaHMsl, KaacCU(PUKALIMM U TIPOTHO3UPOBAHUsI) Ha/lMuue Tpe/CTaB/IeHUMN
00  WCMHONb30BaHWUM  WMH(DOPMALIMOHHBIX  TEXHOJOTHH B pa3/IMUHBIX
rpoecCOHAJIbHBIX Cepax.



TEMATUYECKOE INTAHUPOBAHWE
10 K/TACC

KosinuecTBo 4acoB J/IeKTPOHHbIEe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn KonTposbHble | [IpakTnueckue
NMporpaMmsbI Bcero oOpa3oBare/IbHbIE
paboThI paboTbI
pecypchbl
Pa3zpgen 1. [ludpoBas rpaMmoTHOCTH
11 KommbtoTep - yHHUBepcanbHOe YCTPOKCTBO 6
' 00pabOoTKH JJaHHBIX
1.2 [TporpaMMHOe obecrieueHHe 6
1.3 KowmrbroTepHble cety
1.4 WHdbopmalionHasi 6e301acHOCTb 7 2
Wtoro no pa3peny 24

Pa3fen 2. Teopernueckue 0CHOBbI HHGOpPMaTHKH

2.1 [IpeacraBneHre MHPOPMALIMK B KOMITbIOTEpe 19 2
2.2 OcHoBbI anrebpbI TOTUKA 14 1
2.3 KomnerotepHas apupmeTrka 7 1
Wtoro no paszeny 40
Paspesn 3. AiropuTMel ¥ IporpaMMHUpOBaHue

3.1 Bsezienue B mporpaMmupoBaHue 16 0.5
3.2 BcrniomoratenbHbie anropuTMbl 8 2
3.3 UucneHHbIe MeTO/ bl 3
3.4 AnropuT™MbI 00pabOTKM CUMBO/IBHBIX JJAHHBIX 5 1
3.5 AnroputMbl 00pabOTKM MaCCHUBOB 10 3.5




Wtoro no paspeny 44
Pa3zgen 4. UndopmanioHHbIe TEXHO/IOTHH
4.1 O6paboTKa TEKCTOBBIX JJOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHbIX 8 3
Wtoro no paspeny 14
Pe3epBHoe Bpems 14
OBLIEE KOJIMYECTBO YACOB II0 ITPOI'PAMME 136 0 21.5
11 KJTACC
KosnuecTBO yacoB JJ/IeKTPOHHbIE
HauMeHoBaHMe pa3/ie/ioB U TeM (qudpoBbie)
Ne n/nn KoHnTpoibHble | [IpakTHUeckne
NporpamMmal Bcero oOpa3oBare/IbHbIE
paboThI PadoThI
pecypchl
Pa3zjen 1. TeopeTnueckye 0CHOBbI HH()OPMATUKH
NupopmaLus 1 UHGOpMaLMOHHbIe
1.1 dopmary opmary 10 2.5
TIPOL{eCChI
1.2 MogenvpoBaHnue 8 2
Wtoro no paszpeny 18
Pa3pen 2. AaropurMsl 4 IporpaMMHupoOBaHue

2.1 DJieMeHTbl TeOPHUU aJITOPUTMOB 6 1
2.2 ANrOpUTMBI U CTPYKTYPBI JaHHBIX 28 10
2.3 OcHOBBI 00BEKTHO-OPHEHTUPOBAaHHOTO 16 4.5




TPOrpaMMUPOBaHUS
Wtoro no paszpeny 50
Pa3zgen 3. MH(dopManiioOHHbIE TeXHO/IOTHH

31 KomrnbroTepHo-MaTeMaTuyeckoe 3 )

MO/IeJIMpOBaHue
3.2 basbl faHHBIX 10 4
3.3 Beb-caliThI 14 4
3.4 KomnerotepHas rpaduka 8 3.5
3.5 3D-Mo/envpoBaHue 8 3
Wtoro no pasageny 48
PesepBHOe Bpems 20
OBLIEE KOJIMYECTBO YACOB I1O
HPE)[}“PAMME 136 0 36.5




ITIOYPOYHOE IVNIAHNPOBAHUE
10 K/TACC

KosinyecTBo yacos JJIEKTPOHHBIEe
Ne Jdata uudpoBbie
n/n Tema ypoxa Bcero Kontponbrpie | Hpakruyecke u3yueHus | odOpa3oBaTe/bHbIE
padoThI paboThI pecypen:
TpeboBaHus TeXHUKU 6€30M1aCHOCTU 1
1 rArveHsl pyu paboTe ¢ KOMIbIOTEPaMU U 1
JAPYTMMH KOMIIOHEHTaM{ LU(ppOBOro
OKDY’KeHHUsI
9 [ToBTOpEHMe MpolijeHHOr0 MaTepuasa 3a 9 1
KJ1acc
3 BxoaHol KOHTPOJIb 1 1
4 [TpuHLMTIBEI pabOTHI KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
c OOMeH JIaHHBIMHU C TTOMOLL[bIO LIIMH. 1
KoHTpo/1/1epbl BHELIHUX YCTPOWCTB
6 ABTOMaTHUeCKOE BBITTOJIHEHHE TIPOrPaMMBbI 1
TMIpPOL[eCCOPOM
OnepaTtuBHas1, NOCTOSIHHAA U [J0JTOBPeMeHHast
7 namsTb. KOHTpoOJI/1epbl BHEILITHMX yCTPOUCTB. 1
[Tpsimoli AOCTyM K aMATH
8 CoBpeMeHHbIe KOMITbIOTEPHbIE TeXHOIOTUH 1
[TporpammHOe obecrieueHrie KOMIIbIOTEPOB,
9 KOMITBbIOTEPHBIX CHUCTEM U MOOU/IBHBIX 1
YCTPOMCTB
10 CucTteMHOe TIporpaMMHOe obecrieueHue. 1




OHepa]_II/IOHHbIe CHUCTEeMbI

YTtunurel. [lpaliBepbl yCTPOUCTB.

11 [TapasnnensHOe MporpaMMHUpOBaHKe

1 WHCcTanmsmus v [enHCTalIsus
MPOrpaMMHOT0 00ecrieueHust
daitoBble cucTeMsl. [IpUHLNIBI pa3MeleHus

13 Y UMeHOBaHus (halisioB B J0JITOBpeMeHHOM
namsiTy. [11ab/0HBI 17151 OTTUCAHKS TPYIIT
(atinos
3akoHo/1aTenbCTBO Poccuiickoli @eziepaliviv B

14 00/1acTH TIPOrpaMMHOT0 00ecIieueHus v
JAHHBIX
[TpUHLIUIIBI MOCTPOEHUS U arnmnaparHble

15 KOMITOHEHTbI KOMITbIOTepHBIX ceTeld. CeTeBble
TIPOTOKOJIBI

16 Cetb NHTEpHET

17 Pasnenenuve IP-ceTn Ha MO/ICETH C TIOMOII[BIO
MacoK TozceTeu

18 CeTeBoe afMUHHCTPUPOBaHUe
Bugel festenbHOCTU B ceTy VIHTepHeT.

19 Cepsucsl IHTepHeTa. ['ocyjapcTBeHHbIe
3/IeKTPOHHBIE CEPBUCHI U yC/IyTH

20 WHudbopmaliionHasi 6e301acHOCTb

71 BpenoHOCHbIe TTporpaMMHOe obecrieueHue 1
MeTO/[bI 00PLOBI C HUM

9 [MpakTryeckast paboTa 1o Teme

" AHTMBUDYCHBIE MPOrpamMmMbl "




23

OpraHu3aLusi JINYHOTO apXyBa UH(OPMaLUH.
Pe3epBHOe KorpoBaHue. [1aposibHas 3aluTa
apxuBa

24

[[IudpoBaHue JaHHBIX

25

Anroputm mmdpoanus RSA.
CreraHorpacdusi

26

[TpakTrueckas pabora o Teme "IlIudpoBanue
JaHHBIX"

27

WHdopMarys, JaHHbIE ¥ 3HAHWS.
WHpopMalMoHHbBIe MPOLeCChl B PUPOJE,
TeXHHUKe U 0011[eCcTBe

28

HenpepbiBHbIE U AUCKPETHBIE BeJTMUMHBI U
curdasbl. Heo6XxoauMocCTh JUCKpeTH3aliu
vH(OopMaluH, TTpeiHa3HaueHHOU /151
XpaHeHus1, Tiepe/iauu ¥ 00paboTKuU B
LM(POBBIX CHCTEMaX

29

[IBouHOe KogupoBaHue. PaBHOMepHbIe 1
HepaBHOMepHbIe Ko/bl. [lekofrpoBaHue
coo0I11leHnH, 3aryMcaHHbIX C IOMOLIbIO
HepaBHOMEPHBIX KOJ|OB

30

[BonuHOe KoaupoBaHue. PaBHOMepHbIe U
HepaBHOMEpHbIe KO/bl. [JeKoaupoBaHue
Co0OIIIeHrH, 3aMMCaHHbIX C ITOMOIIIBIO
HepaBHOMEPHBIX KOZI0B

31

Ycnosue ®ano. [TocTpoeHre 0AHO3HAYHO
JeKOIMPyeMbIX KOJ0B C ITIOMOLLIBIO lepeBa.
I'pad An. A. Mapkosa

32

EuHULIBI U3MepeHus: KOuecTBa




vHdopmaiu. AndaBUTHBIN TTOAXO0/ K OLIEHKe
KouecTBa MHGOpMaIu1

33 Cucremsl cuucieHus 1

34 [TepeBog, uncen U3 OAHON CUCTEMBI CUMCIIEHUS 1
B IpyTy1O
[IBoUuHas1, BOCbMepuyYHas U

35 [IeCTHa/IllaTepUYHasi CUCTeMbI CUMCIEHUS, 1
CBSI3b MEXy HUMU
[IBouuHas1, BOCbMepuyHas U

36 1IeCTHaJaTepuyHasl CUCTeMbl CUUCIIeHUS, 1
CBSI3b MEX/y HUMU
[lBonuHas, BOCbMepuyYHas 1

37 LIeCcTHaALaTepuyHasl CUCTeMbl CYUCIIeHHS], 1
CBS13b MEXY HUMU

38 ApudmeTtrueckre onepariy B MO3ULIMOHHBIX 1
CcUCTeMax CUHC/IeHUs

39 TponyHas ypaBHOBellleHHas1 ChUCcTeMa 1
CUHC/IeHNS

40 JBOUUHO-[eCATUYHAs CUCTeMa CYMCIIEHUS 1

41 JBOMYHO-[eCITUUHAsA CUCTeMA CUMC/IeHUS 1

42 KopupoBaHue TekcToB 1

43 PacTpoBoe KojupoBaHMe U300paXkeHni 1

44 [pakTrueckast paboTa 1o Teme 1
" IncKkpeTU3aLys rpaguueckoi nHGopmaruu'"
IIBeToBbIEe MOZe/IU. BeKTOpHOE KOAUpOBaHUe.

45 ®opmarth! ¢aitno. TpéxmepHas rpaduka. 1

dpakranbHas rpaduka




KopupoBanue 3Byka. OlieHKa
MH(POPMAaLIMOHHOTO 06BEMA 3BYKOBBIX JJaHHBIX

46 TIpU 33/laHHBIX YaCcTOTe JUCKPeTHU3aLvuu U
Pa3psiIHOCTU KOJIMPOBaHUS
Koauposanue 3Byka. OnjeHka

47 MHGOPMaI[MOHHOTO 00BEMa 3BYKOBBIX JJaHHBIX
TIpU 3aJj@aHHBIX YaCTOTe JUCKPeTHU3aluu U
Pa3psiIHOCTU KOVPOBaHKs

48 [TpakTHyeckast paboTa o Teme
" IuckpeTr3aliys 3ByKoBoi nHGoOpMaIuu'"

49 OcHOBBI anre0Opbl JIOTUKU

50 Jlornueckue ornepariuy. Tab/UIbl HCTUHHOCTH
Jlornueckue BoipaxkeHusi. Jlornueckue

51 TOXKJecTBa. JJokas3aTenbCTBO JIOTUUECKUX
TO’KZ,eCTB C IOMOILIbIO TabJUL] KICTUHHOCTH
[MpakTrueckast pabota o Teme «IlocTpoeHue

52 Y aHa/M3 TabJTUI] UICTUHHOCTU B TaOTMYHOM
TripoLieccope»

£3 Jloruueckue omnepawLyy U oriepaLyy Haj
MHO>KeCTBaMH

c4 Jlormueckue omneparnyy U orepaLyy Haj
MHO>KeCTBaMH

eg 3aKoHBI a/re0phl JIOTUKU. DKBHUBA/IeHTHbBIE
nipeoOpa30BaHust JIOTUUECKUX BbIpaXKeHUH

56 Jlornueckue ypaBHEeHHUs U CUCTEMbI
ypaBHeHHUH

57 Jlornueckue (pyHKIMU. 3aBUCUMOCTh

KOJ/IMYeCTBd BO3MOXXHBIX JIOTHUECKUX




(GyHKLMM OT KOJIM4ecTBa aprymeHToB. [To/iHbIe
CUCTEeMBI JIOTUUeCKUX (DYHKIIUI

58

Kanonuueckue (l)OprI JIOTUYeCKHUX
Bpra)KEHHﬁ. COBepH_IEHHBIe AW3BIOHKTHUBHEIE
N KOHBIOHKTHMBHBIE HOPDMdAJ/IbHEIE Cl)OprI,
dJITOPUTMBI UX MMOCTPOEHUA T10 Ta6fII/ILle
HCTHUHHOCTH

59

Jlornueckue 371eMeHThI B COCTaBe KOMIIBIOTEPA

60

Tpurrep. Cymmarop. MHoropaspsiiHbli
CyMMaTop

61

[TocTpoeHue cXeM Ha JIOTUUECKHX 3/IeMeHTax.
3arch JTOrMueCcKoro BhIpaXKeHHUs T10
JIOTUUEeCKOU cxeMe

62

HOCTPOEHI/IE CXeM Ha JIOTHYeCKHX 3/IeMeHTaX.
3anuch J0riueckoro BBIDpd’KE€HUA T10
JIOTUYECKOoi cxeMme

63

MI/IKPOCXEMLI N TEXHOJIOI'Hs UX MPOM3BOACTBA

64

Py6e>kHbII KOHTPOJTb

65

[TpeacraBieHue 1ie/IbIX UKCE/T B TaMSTH
KomrbioTepa. OrpaHUYeHHOCTD i1ara3oHa
yuces MpYU OrpaHUYeHUH KOJTMUeCcTBa
pa3psifoB. [lepemnosHeHre pa3psiIHON CETKU

66

[TpeacraBieHue 1ie/IbIX UKCE/T B TaMSTH
KoMrbloTepa. OrpaHUYeHHOCTD i1ara3oHa
yuces MpYU OrPaHUYeHUH KOJTMUeCcTBa
pa3psifoB. [lepenonHeHye pa3psiiHON CETKU

67

be33HakoBbIe U 3HAKOBbIE JJaHHbIE. 3HAKOBBIN
6uT. JIBOMYHBIN JIOTIOTHUTE/TbHBIN KO/




OTpULIATE/IbHBIX UK CeJT

[To6UTOBBIE TOTMUYECKHE OTTepaLIvH.

68 Jlornueckuii, apupmMeTHUeCKUii 1
LUK/TMYeCKUN CABUTH

69 [IndpoBaHue ¢ MOMOILIBIO TOOUTOBOM
orepauuy «uckirovaroiiee VJIN»

70 [IpencraBneHne U XpaHeHUe B [TaMATH
KOMIIbIOTepPa Bell|eCTBeHHbIX UnCesl
BeinosnHeHKe onepalyii ¢ BelljeCTBeHHbIMU

71 YHC/IaMH, HAKOTIJIEHHE OITMOO0K TTpH
BBIUHC/IEHUSIX
[TpakTHueckast pabota o teme «/3yueHue

72 110pa3psiiHOro MallIMHHOIO NPeCTaB/IeHuUs
Lje/IbIX U BeleCTBeHHbIX UhCesl»

73 AHanu3 aJropuTMOB
OTanbl pelleHus 3a7,a4 Ha KOMITbIOTepe.

74 VHcTpyMeHTa/IbHbIe CPe/iCTBA: TPAHC/IATOP,
OT/1auMK, IPO(PUINPOBIIMK
Cpena riporpamMmMmupoBanus. KoMnuasamus u

75 VHTepIipeTalys rnporpaMM. BuptyanbHble
MalvHbl. VIHTerpupoBaHHas cpeja
pa3paboTKu

76 Metopb! 0T/1aJKU IIPOrPpaMM

77 Tunbel nepeMeHHBIX B S13bIKe
NIpOrpaMMHPOBaHUs

78 O6paboTKa 1je/IbIX urces

79 O6paboTKa BellieCTBeHHBIX UUCeT




80 CryJaliHble ¥ MICeB0C/TyYalHble YMcIa 1

81 Betsienusi. CyioxHbIe yC/I0BUS 1

82 [Tyk/bI € ycioBueM 1
LIVK/IBI 110 TepeMeHHOH.

83 B3avMo3aMeHs1eMOCTb pa3/IMuHbIX BU/I0B 1
LIUKJIOB

84 O6paboTKa HaTypa/bHBIX YUCEJT C 1
WCTI0/Ib30BaHUEM LIMKJ/IOB

a5 HaxoskaeHre Bcex MPOCTBIX YKCe/T B 3alaHHOM 1
JMara3oHe

86 [TpakTryeckast pabora o Teme «PeriieHre 1
3a/la4 MeTO/IOM repebopa»

87 MuBapuaHT LUK/Ia 1

88 [JoKymeHTHpOBaHUe NPOrpaMm 1

89 O6paboTKa JJaHHBIX, XPaHAIIUXCS B (hatinax 1

90 Pa30uenue 3aauM Ha 10/3a]aun 1
Vicrosib30BaHMe CTaH[aPTHOM OUOIMOTEKH

91 s13bIKa MporpaMmupoBanus. [lofkroueHme 1
O6UO/IMOTEK TIOATPOrPaMM CTOPOHHUX
TIPOU3BOJUTENIEN

92 [TognporpaMmel (ipoLieypbl U (QyHKLMN) 1

93 [ToanporpamMmsl (TipoLiegypbl U (GyHKIUN) 1

94 [MpakTryeckast pabora no Teme "Pa3paboTka 1
rojrporpamMm”
Pekypcusi. PekypcrBHbIe 00BEKThI

95 (dbpakTasnel). PekypcrBHbIe TTPOLEAYPhI U 1

¢dyHKMuU. Viconb3oBaHUe cTeKa JJis




OpraHr3alj peKypPCHBHEBIX BbI30OBOB

[TpakTrueckast pabota o Teme "PeKypCcUBHbIe

96 |
TIO/ITIPOTPaMMBbI

97 Moy IbHBIN PUHILUTT [TOCTPOEHUS MPOrPaMm

98 UucneHHbIe MeTO/ bl

99 [pakTrueckas pabota o Teme «UucieHHOe
pellieHre YypaBHEeHU»

100 Vicnonb3oBaHue JUCKPETU3AIVK B
BBIUMC/IUTE/TbHBIX 3ajauax
[TpakTHueckasi paboTa 1o Teme

101 «[TpubmKEHHOE BBIUMC/IEHUE [IJTUH KPUBBIX U
rioiiazeit puryp»

102 [TpakTryeckast pabora o Teme «ITorck
MakcruMyma (MUHHMYyMa) QyHKLAN»
O6paboTKa CUMBOJIbHBIX JJAHHBIX. AJITOPUTMBI

103 00pabOTKH CMMBOJIbHBIX CTPOK: TIO/ICUET
KOJINYeCTBa MOsIBJIeHHH CUMBOJIa B CTPOKe
Anroputmbl 06pabOTKH CUMBOJIbHBIX CTPOK:

104 pa3bueHne CTPOKHU Ha C/I0Ba M0 MPOoOeTbHbIM
CUMBOJIaM
Anroputmbl 00pabOTKM CUMBOJIBHBIX CTPOK:

105 TIOWCK TIOJCTPOKU BHYTPH [JaHHOM CTPOKUY;
3aMeHa Hali/IeHHOM MO/ICTPOKU Ha JIpYyTyIO
CTPOKY
[TpakTrueckast pabora no Teme "O6paboTKa

106 CTPOK C UCITO/Ib30BaHUeM (hyHKITUH

CTaHZAPTHOM OHMOIMOTEKH SI3bIKA
rporpaMmmupoBaHus”




107 ['eHepariiusi C/I0B B 3aZJlaHHOM asihaBUTe

108 MaccuBbI Y 10C/Ie10BaTe/IbHOCTU YMCel.

109 [TpakTrueckasi pabota o Teme "3aroHeHHe 1
Maccusa"

110 O6006111éHHBIE XapaKTEPUCTUKNA MacCHBa
JIVHeVHbIN NOUCK 3a[JaHHOTO 3HAUEHUS B

11 maccuBe. [IpakTrueckast paboTa 1o Teme 0.5
"JIMHEeMHBbIN MOUCK 3a[JaHHOTO 3HAUeHHs B )
Maccuse"
[TpakTryeckast pabora mo Teme "TTorck

112 MUHUMAJILHOTO (MaKCMMabHOI0) 3/IeMeHTa B 1
4YKCJIOBOM MaccuBe"
CopTtupoBKa 0JHOMEPHOT0 MaccuBa. [IpocTeie

113 METOZbI COPTUPOBKH. [IpakTrueckasi paboTa
110 TeMe "IIpocTbie MeTObl COPTUPOBKU
Maccusa"

114 CopTUpoBKa ciivssHUeM. BricTpast cCoOpTUpOBKa
MaccuBa (anroput™m QuickSort).

115 [MpakTryeckast pabota no Teme "BoicTpast 1
COpPTHMPOBKA Maccusa"

116 ITpomexyTouHasi aTTecTalus
JIBOUUHBII MOUCK B OTCOPTUPOBAHHOM

117 MaccuBe. [TpakTrueckast paboTta 1o teme 0.5
" IBOMYHBIN MTOUCK"

118 JIBymMepHbIe MacCUBBI (MaTpPHULIbI)

119 AnroputMbl 06pabOTKH MaTpHI]

120 Pelienue 3azau aHanmsa JaHHbIX




121

CpezcTBa TEKCTOBOTO MPoOLieccopa

122 KommbroTepHast BEpCTKA TeKCTa
[TpakTrueckast pabota o Teme "BépcTka

123 JIOKYMEHTOB C MaTeMaTU4YeCKUMU 1
dhopmynamu”

124 VHCTpyMeHTHI peLieH3UpOoBaHus

125 [MpakTrueckast paboTa o Teme 1
"MHOrocTpaHu4Hble JOKYMEHThI"
O6maunsle cepuckl. KomiekTrBHasi paboTa ¢

126 nokymeHTamu. [IpakTrueckas paboTa o teme 0.5
"KonnekTrBHast paboTa C IoOKyMeHTaMu'"

127 Ananmus faHHbIX. bosibliive faHHbIe

128 MaimHHOe 0OyueHue

199 AHanu3 JaHHBIX C TOMOILBIO 37IeKTPOHHBIX
TabsmI]

130 [TpakTrueckast paboTta 1o Teme "AHasu3 1
JAHHBIX C TIOMOII[BIO 3IEKTPOHHBIX Tab/uI]"
[TocTtpoenue rpavKoB (QyHKLIMH.
[TpakTrueckast pabota o Teme "HarnsigHoe

131 ripe/iCTaB/ieHUe pe3y/IbTaTOB CTaTUCTUUECKOM 0.5
00pabOoTKM /JaHHBIX B BUZIe [UarpaMM
CpeJCTBaMH peZlaKTopa 3/IeKTPOHHBIX Tabmil"

132 JIunuu tpenza. [IpakTrueckasi paborta 1o Teme 0.5
"TTog60p MMHUY TpeH/[ja, TPOrHO3MpoBaHue" '

133 [Toxbop mapameTpa.

134 [TpakTrueckast pabota o Teme "UucieHHoe 1

pellieHre YPaBHEHHUH C TTOMOIIBIO TIo100pa




rapametpa"

OHTI/IMI/BaL[I/IH KdK IMMOUCK HaW/Iyudllero

135 1
pellleHys B 3a/JaHHbIX YCIOBHUSIX.
[TpakTrueckas pabota o Teme "PereHue

136 3a/1a4 ONTUMM3ALMK C TIOMOLLBIO 1 1
3/IeKTPOHHBIX TabsuL"

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 23.5







11 K/TIACC

KonuuyecTBo yacos JJ/IEKTPOHHBI
Ne T Kontpoas | IIpakTuu Hara e mdposxre
eMa ypoka odpa3oBaren
n/n Bcero HbIe ecKue U3yYeHHUsA
bHbIE
paboThI paboThI pecypen1
1 KonuuecTtBo nHbopMaLyu 1
2 AJITOPUTMBI CKATHUS JaHHbBIX 1
3 AnroputrMm XacddmaHa 1
[TpakTrueckast paboTa 1o Teme
4 "CxkaTHe JaHHBIX C [IOMOLLIbIO 1 1
anroputMa Xaggpmana"
5 Anroput™m LZW 1
ANTOpUTMBI CKaTHsl IaHHBIX C
notepsimu. [IpakTuueckast pabota
6 1o Teme "CykaTuve JaHHBIX C 1 0.5
rotepsimu (anroputmbl JPEG,
MP3)"
7 CKOpOCTb Tepefjauu JaHHbIX 1
8 [TomexoycTOWUMBBIE KO/bI 1
9 [TpakTHueckast paboTa 1o Teme 1 1
"[TomexoycToiturBble KOAbI"
Cucrembl. KOMIOHEHTBI CUCTEMBI
1 UX B3aUMO/IeMCTBUE.
10 | CucremHbIi 3(pdeKT. YTipaBieHue 1
KaK WH(MOpMal[MOHHbIN Tpo1iecc.
OOpaTHasi CBSI3b
11 | Mopgenu u MmozenvpoBaHue 1
12 | I'padsl 1
13 Pelienue 3aziau C IoMoOLLBIO 1
rpacdos
14 | lepeBbs 1
15 | OcHOBBI TEOpUY UTP 1
[TpakTrueckast paboTa 1o Teme
16 | "TTouCK BBIMTPBIIIHOW CTpaTeruu 1 1
B WI'pe C MOoIHOM uHgopMaruein”
17 CpeficTBa HCKYCCTBEHHOT'O 1
HHTeJJIeKTa
[TpakTueckast paboTa 1o Teme
18 | "CpepacTBa UCKYCCTBEHHOIO 1 1

UHTeIeKTa"




19

dopmasnm3arys NOHATUS
anroput™ma. MarimHa TerOprUHTa
KaK yHUBepCaJ/bHasi MoJie/b
BbluncieHnd. Te3uc Yépua—
Teropunra

20

[TpakTryeckasi pabora 1o Teme
"CocTaBieHue NpoCTou
NIPOrpamMMBl /1Sl MalllWHBI
Trropunra"

21

Mainuna Ilocra

22

HopmarnbHbie anropumel
MapkoBa

23

AJITOpUTMHYECKU Hepa3peliuMble
3a7laui. 3ajlaua OCTaHORBa.
HeB03MOKHOCTh aBTOMaTHUeCKOM
OTJIaJKU TTpOrpaMM

24

C10’KHOCTH BBIUMCJIEHUMN

25

ITouck rpocCThIX UKces B
3a/laHHOM Jjaria3oHe C IIOMOLLBIO
aZropuTMa «pereTo
OparocdeHa»

26

[TpakTryeckas pabora 1o Teme
"[TorcK MpOCTBIX YUCesI B
3a/laHHOM Jiara3oHe"”

27

MHoropa3sps/iHble 1je/ible YUCa,
3a/lauM [JIMHHOW apr(MeTUKU

28

[TpakTHueckast paboTa 1o Teme
"Peanu3aliysi BbIUMC/IEHUM C
MHOTOpa3psAAHbIMA UXCIaMU"

29

CrnoBapu (accolaTvBHbIe
MacCCHBBI, 0TOOpa)keHus1). XI11I-
tabmupl. [TocTpoeHue
asihaBUTHO-UYACTOTHOTO CJIOBApsI
JU1sI 33JaHHOTO TeKCTa

30

[TpakTHueckast paboTa 1o Teme
"[TocTpoenue angaBUTHO-
YaCTOTHOTO C/I0Baps /st
3a/JaHHOI0 TeKCTa"

31

AHanu3 TekCcTa Ha eCTeCTBEHHOM
s3bIKe. Boizienenuve
1oc/ieZioBaTeIbHOCTe! 0
m1aboHy. PeryssipHeie
BbIpaKeHMs1. UaCTOTHBIV aHaW3




32

[TpakTHueckast paboTa 1o Teme
"AHa/n3 TeKCTa Ha eCTeCTBEHHOM
s3bIKe"

33

Crexku. AHanu3 MMPpaBUJIBHOCTHU
CKOOOUYHOT0 BBIDpAXKE€HUA

34

BeruncieHre apudMeTHUeCKOro
BbIpa)KEHUSI, 3aMMCAaHHOTO B
noctukcHoi hopme

35

[TpakTryeckas paboTa 1Mo Teme
"Boruniciienue apruhmMeTHyeckoro
BbIpa)KeHHUsl, 3alMCaHHOTO B
noctukcHoi opme”

36

Ouepepu. Vcrionb3oBaHue
ouepejy /1JI1 BpEMEHHOIO
XpaHeHus JaHHbIX

37

[TpakTHueckast paboTa 1o Teme
"Wcnonb3oBanue ouepenu”

38

LepeBbsi. Peanvzauus gepesa
MOMOLIBIO CChIJIOYHBIX CTPYKTYP.
[BonuHble (OMHApPHBIE) TEePEBbSI.
ITocTpoenue pepesa aJis
3a/laHHOT0 apu(MeTHUeCKOro
BbID@)KEHUS

39

[TpakTryeckasi pabora 1o Teme
"Hcrosib30BaHue fepeBbeB /1
BBIUKC/IEHUS] apU(MeTHUYeCKIX
BbIpa>keHUi1"

40

PeKypCHBHBIE aJITOPUTMBI 00X0/1a
nepeBa. Vcrosib30BaHue cTeKa U
ouepeu AJisi 00xXoJa JepeBa

41

PeKypCHUBHBIE aJITOPUTMBI 00X0/1a
nepeBa. Vcrosib30BaHue cTeka U
ouepe/u AJisi 00xo/a fepeBa

42

Anroput™Msbl Ha rpadax.
[TocTpoeHvie MUHMMAJIBHOTO
OCTOBHOTI'0 /lepeBa B3BelleHHOr0
CBSI3HOT'O HEOPHUEeHTHUPOBAHHOI'O

rpaca

43

O6xop rpada B rybuny. O6xof
rpada B MpUHY

44

KonuuecTBo pa3nuuHbIX MMyTel
MeXX/ly BepLIMHaMH1
OpPUEHTUPOBAHHOTO




alMK/In4eckoro rpada

45

Anroput™m 1efKCTphI.

46

[TpakTryeckast pabora 1o Teme
"BbIuniciieHye 1JIMHBI
KpaTyauuiero myTu Mexay
BepIlrHaMu rpacda (afroputm
HevkcTpsbr)"

47

Anroputm dnonpa—Yopluania

48

3azauy, pelaeMble C IOMOLLbIO
JIMHaMH4€eCKOro
MpOrpaMMHPOBAHUS: BbIYUC/IEHHUE
PEeKyPCUBHBIX (DyHKLH

49

I[TpakTueckast paboTa 1o Teme
"BrluriciieHre peKypCUBHBIX
(GYHKLMM C TOMOIIIBIO
JMHaMHU4YeCKoro
IporpaMMupoBaHus"

50

3azauy, pellaemble C IOMOLLIBIO
JIMHaMUUeCKOr0
MPOrpaMMHPOBaHUS: TOACUET
KOJIMYeCTBa BapUaHTOB

51

[TpakTryeckas pabora 1o Teme
"Ilopcuét Ko/IMUeCcTBa BAPUAHTOB
C TIOMOLLBIO IMHAMHYECKOI0
rporpaMMupoBaHus”

52

3azauy, pelaeMble C IIOMOLLBIO
JIMHaMUUYeCKOro
[pOrpaMMHpOBaHUSA: 3a,aUU
ONTUMU3ALIUU

53

[TonsiTrie 0 mapagurmax
rporpaMMupoBanust. O630p
SI3bIKOB [POrPaMMHUPOBAHUS

54

IMousTHe 06 00BLEKTHO-
OpPUEHTHPOBAHHOM
MIPOrpaMMUPOBAaHUH

55

O0BekThI U Kiaccel. CBoliCcTBa U
MeTOZIbl 00bEKTOB

56

OO6BEeKTHO-OPUEHTUPOBAHHBIN
aHam3

57

[TpakTryeckas pabora 1o Teme
"M crnonb30BaHMe rOTOBBIX
KJIaCCOB B porpamme”




58

Pa3paboTKka mporpamMmM Ha OCHOBe
00BbEKTHO-OpPHEeHTUPOBAHHOTO
roJxozia

59

I[pakTueckast pabota
"Pa3paboTka rpocToi
MPOrpaMMbl C UCTIOIb30BaHUEM
KJj1accos"

60

Nukarncynsauus. [Tpaktnueckas
pabota 1o Teme "Pa3paboTka
KJIacca, UCIOoJb3YIOLLero
VHKAICyJIsALuI"

0.5

61

HacnenoBanue. [Tomumopdusm

62

[TpakTHueckast paboTa 1o Teme
"Pa3paboTka nepapxuu K1accoB'

A\l

63

Cpefibl ObICTpOI pa3paboTKu
niporpamMm. IIpoekTrpoBaHue
rHTepdelica ronb3oBaTes

64

[TpoekTrpoBaHue uHTepdetica
T10JIb30BaTe/Is

65

W crnosb30BaHue roTOBbIX
yTpaBJISIEMbIX 37IEMEHTOB /151
MOCTpOeHuUst UHTepdeliica

66

ITpakTryeckas pabora 1o Teme
"Pa3paboTka rporpammsl C
rpaduueckuM uHTepdeticom”

67

V3yueHue BTOPOro fA3bIKa
NIPOrpaMMUPOBaHUs

68

V3yyeHure BTOPOTO SI3bIKa
MpOrpaMMHPOBaHUs

69

OTarbl KOMITBIOTEPHO-
MaTeMaThu4eCKoro
MOJe/IMPOBaHUA

70

JwvckpeTtusanus npu
MaTeMaTU4eCcKOM
MO/Ie/TMPOBaHUM HellpepbIBHBIX
nporjeccoB. MogenupoBaHue
JIBYDKEHUST

71

[TpakTueckast paboTa 1o Teme
"MogenvpoBaHue ABWKeHUS"

72

MogenupoBaHue OUOIOTHYECKUX
cucreMm. [IpakTrueckasi paboTa 1o
TeMme "MogenvpoBaHue
OMO/IOrMUeCKUX CUCTeM"

0.5




73

MaTtemaTtuueckue MOJeJ/Iu B
3KOHOMUKe. Bburc/iuTe/nbHbIe
SKCIIepuMEeHTEI C MO/Jie/IAMN

74

BeposiTHOCTHBIE MOZIe/IH.
[TpakTueckast paboTa 1o Teme
"MMUTaLIMOHHOE MOJeIMpOBaHue
C IIOMoOLL[b0 MeToga MoHTe-
Kapno"

0.5

75

KomnbroTepHoe MofiemMpoBaHue
CUCTeM yTpaBJleHUs

76

OO6paboTKka pe3y/bTaToB
9KCITepUMeHTa

77

TabmuHble (pessoHHbIe) Oa3bl
JAHHBIX

78

ITouck, copTupoBKa 1
¢bunbTpaLus JaHHBIX. 3arpoCckl Ha
BbIOOPKY /JaHHBIX. 3aTipOChI C
rnapamMeTpamu. Berunciisiembie
T0JI1 B 3arpocax

79

[TpakTHueckast paboTa 1o Teme
"PaboTa c roToBO# Oa3oi
JaHHBIX"

80

MHoroTtabnuuHbie 6a3bl JaHHBIX.
Turbl CBsA3eM MeXXay Tab/uIjaMu.
BHerHMi kmou. 11e10cTHOCTD
0a3bl JaHHBIX

81

[TpakTueckast paboTa 1o Teme
"Pa3paboTka MHOTOTa0/TMUHOMN
6a3bl JaHHBIX"

82

3arpockl K MHOTOTabIMUHBIM
0a3am JJaHHBIX

83

[TpakTryeckas pabora 1o Teme
""3arpockl K MHOTOTab/IMUHOM
0a3e JaHHBIX"

84

A3bIK yripaBneHus gadHbIMU SQL

85

[TpakTueckast paboTa 1o Teme
"YnpaBneHve JaHHBIMU C
MOMOLLBIO si3bIKa SQL"

86

HepensioHHbIe 0a3bl JaHHBIX.
OKCrepTHbIe CUCTEMBI

87

VHTepHeT-NpUIoKeHUs

88

[ToHsiTHE O cepBepHOM U




KJIMeHTCKOM 4acTax cauTa.
TexHOMOTUs «KJTUEHT — CEePBepP»,
eé IOCTOMHCTBA U HEZIOCTAaTKH

89

OcHoBbl 1361Ka HTML

90

[TpakTryeckas pabora 1o reme
"Co3/aHre TeKCTOBOI BeO-
CTpaHULIbI"

91

OcHoBbI 1361Ka HTML

92

OcHoBbl 1361Ka HTML

93

[pakTryeckas pabora 1Mo reme
"Co3zaHue BeO-CTpaHUIIbI,
BKJ/TFOYAIOL[eN MyJIbTUMeIUHbIe
00BEKTHI (PUCYHKH, 3BYKOBBIE
JlaHHbIe, BUZIe0)"

94

OCHOBBI KaCKaJJHBIX TabJIHI]
ctusien (CSS)

95

[TpakTHueckast paboTa 1o Teme
"OdopmsieHre CTpaHUILIbI C
TIOMOIIIBI0 KaCKaZHbIX Tabui]
ctunein”

96

Cuenapuu Ha a3bIKe JavaScript

97

CueHapuu Ha g3bIKe JavaScript

98

dopmbl Ha BebO-CcTpaHULe

99

[TpakTrueckast paboTa 1o Teme
"O6paboTka JaHHBIX hopm"

100

Pa3meriieHue BeO-caliToB. Ycayra
XOCTHHra. 3arpy3ka aiinios Ha
cauT
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Kazpuposanue. Hcnpasienue
NepCrieKTuBbL. ['ncrorpamma.
Koppekijusi ypoBHeid, KOppeKLs
iBeta. ObecijBeurBaHNe LIBETHBIX
1300pa’keHUI
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BBo n300paskeHu# ¢
WCII0/Ib30BaHUEM Pa3/TMUHbIX
LU(POBBIX YCTPOUCTB.
[TpakTryeckas pabora 1o reme
"O6paboTKa 1(POBBIX
dotorpaduii”
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Pety1b. PaboTa ¢ obsactsmu.
®wbTphl. [IpakTrueckast pabora
1o TeMe "Pety1iib LM(POBBIX
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dboTorpaduii”
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MHorocoiHbIe N300pa’KeHMsI.
TekcroBble c10M. Macka c/os.
Kananel. CoxpaHeHue
BbIZIeJieHHOM 06/1acTu
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[TpakTueckast paboTa 1o Teme
"MHoOroc/0iHbIe N300pa>keHus"
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[ToAroToBKAa WLTIOCTPALUM [17IsT
BeO-caiiToB. [IpakTryeckas
pabora o Teme

" AHUMUpOBaHHbIe N300pakeHuUs"
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BekTopHas rpaduka.
BekTopu3anus pacTpoBbIX
1300pa’keHUI
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[TpakTHueckast paboTa 1o Teme
"BekTopHas rpacuka”
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[TpUHLIUTIBI TOCTPOEHUS U
pelaKTUPOBaHUSI TPEXMEPHBIX
Mo/jenei
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[TpakTueckast paboTa 1o Teme
"Co3zaHue NpoCThIX TPEXMepHBIX
Mo/iesei"
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CeToyHbIE MO/JeJ/in. MaTepHaan

112

[TpakTHueckast paboTa 1o Teme
"CeTouHble MoAemA"
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MozieTMpOBaHe UCTOUHHUKOB
ocBelleHusi. Kamepbi

114

[TpakTueckast paboTa 1o Teme
"Penpepunr"
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ApauTtuBHBIE TexHOMoruu (3D-
TIPUHTEPDI)
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[ToHsiTHe O BUPTyanbHOU
peanbHOCTU U JOTIOJTHEHHOU
peanbHOCTU
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Pe3epBHoe Bpems
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PesepBHOe Bpems
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Pe3epBHoe Bpems
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PesepBHOe Bpems
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PesepBHOe Bpems

122

PesepBHOe Bpems
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PesepBHOe Bpems
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125 | Pe3epBHOe BpeMsi
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127 | Pe3epBHOe BpeMsi

128 | PesepBHOe Bpems

129 | Pe3epBHOe Bpems
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132 | Pe3epBHOe BpeMsi
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