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ITOSACHUTEJ/IbHASA 3AITNCKA

[Tporpamma 1o uHdopmarrke (yriayOieéHHBIA YPOBEeHb) HAa YPOBHE CPeHETO
obmero obpa3oBaHus pa3paboTaHa Ha OCHOBe TpeOoOBaHM K pe3yabTaTaM
OCBOEHUsI OCHOBHOHM  o0Opa3oBaTe/sibHOW TMpOrpaMMbl  CpefiHero  001Lero
obpa3oBanus, nipeActaBieHHbIx B PI'OC COO, a Takke (heaepanbHOM paboueit
MIpOrpaMMbl BOCITUTaHUSI.

[Mporpamma 10 wuHGoOpMaTHKe [JaéT TpeAcTaBleHHWe O Lesdx, o01ei
cTpaTeruv 00yYeHHsi, BOCIIMTaHUS U pas3BUTHS OO0yuvalroOIIMXCS Cpe/CTBaMU
yueOHoro npeamera «MHbopmarrka» Ha yriybléHHOM ypOBHe, yCTaHaB/IUBAeT
o0si3aTesibHOe rpeIMeTHOe cofiepkaHue, rpe/lyCMaTpuBaeT ero
CTPYKTYpHpPOBaHHe 10 pa3jiesiaM U TeMaM Kypca, Orpeie/isieT pacrpe/ie/ieHue ero
no Kjaccam (rofiaM usyueHwusi), aéT NIpUMepHOe pacripefiesieHre yueOHbIX 4acoB
Mo TeMaTUYeCKUM pasfieiaM Kypca U peKOMeHJyemyk (TIpUMepPHYIO)
Moc/jaefloBaTelbHOCTh WX  U3YUeHUs] C  YUETOM  MEXIpeJIMeTHbIX U
BHYTPUINPEMETHBIX ~ CBsi3eM, JIOTUKM ydeOHOro Tipoliecca, BO3pPaCTHBIX
0CcobOeHHOCTel 00yUaroluXCs.

[TporpaMma o uH@OpMaTHKe orpefesisieT KOIMueCTBeHHbIe U KaueCTBeHHbIe
XapaKTepUCTUKU yueOHOTro MaTepuasa [jisi KaKA0ro rojja u3yuyeHusi, B TOM Uucjie
JJI1 COZlep>KaTe/IbHOTO HAro/IHEHUs] Pa3HOro BHJa KOHTPO/sS (MPOMEXYyTOYHOU
aTTeCcTaluu o0y4Jarommxcs, BCEPOCCUMCKUX TIPOBEPOYHBIX pabor,
rocy/1lapCTBeHHOM UTOTOBOM aTTecTauuu). [IporpaMmMa no uH(opmartvke sIBJsSeTCS
OCHOBOUW /i1 COCTaBJIeHHsI aBTOPCKUX Y4eOHBIX TMporpaMM U yueOHHKOB,
MIOYPOYHOI'0 MJIAHUPOBAHUS Kypca yUuTe/eM.

NudopmaTrka B cpefiHeM o011ieM 00pa30BaHUN OTPakaerT:

CYLIHOCTb MH(OPMATUKM KaK HAyyHOW [UCLUIUIMHBI, M3yuaroljei
3aKOHOMEPHOCTU MPOTEeKaHUsl U BO3MOKHOCTHA aBTOMAaTH3alyd UHPOPMAaLIMOHHBIX
MIPOL[ECCOB B Pa3/IMUHbIX CUCTEMaAX;

OCHOBHble  00/1aCTW  TIpUMeHeHUsT  WHGPOPMATHKW, Tpexje  BCero
MH(GOpMaL[MOHHbIE TEXHOJIOTHH, YIIPaB/IeHHe U COL[MaIbHY0 cdepy;

MEeXIUCLMIUVIMHAPHBIM  XapakTep WH(OPMAaTMKA W  HH(OPMaLMOHHOU
JesITe/IbHOCTH.

Kypc uHdopmaTuky /s ypoBHSI cpefiHero obiiero obpa3oBaHUs SIBJISETCS
3aBepILIAlOIIUM 3TarloM HeTpPepbIBHOW TIOATOTOBKM oOyuaromuxcsi B obactu
MH(GOPMaTUKA U HWH(OPMALMOHHO-KOMMYHUKALJMOHHBIX TeXHOJIOTUM, OMUpaeTcs
Ha coflep>KaHue Kypca MH(OPMaTUKU YPOBHSI OCHOBHOrO o0iriero obpa3oBaHusi 1
OMBbIT  TOCTOSHHOTO  TpUMeHeHWs  MH(OPMaLMOHHO-KOMMYHUKALIMOHHbIX
TeXHOJIOTHM, /JaéT TeopeTUYeCcKoe OCMbIC/IEHWe, WUHTeprpeTalyio u 00001eHue
5TOTO OIbITA.



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).



COAEPXXAHUE OBYUEHUSA
10 KJTACC

[udpoBas rpaMoTHOCTH

TpeboBaHuss TeXHUKHM 0€30MaCHOCTM M TUTHEHbI Tpu  pabore C
KOMITbIOTEPAMU U [IPYTUMH KOMITOHEHTaMH 1[i(POBOTO OKPYKEHUSI.

[TpuHLMIIEI PAabOTHI KOMITBIOTEPOB U KOMIBIOTEPHBIX CUCTeM. APXUTEKTypa
¢boH HeiiMmaHa. ABTOMaTUueCcKOoe BbBITIOJTHEHHWE TMPOrpaMMbl  MPOLECCOPOM.
OmnepaTrvBHasi, TIOCTOSTHHas W JoJiroBpeMeHHasi TlamsaTh. OOMeH JaHHBIMH C
MOMOIIBIO IKMH. KOHTPOJI/1ephl BHEIIHUX YCTPOUCTB. [IpssMOU JOCTYT K MaMSITH.

OcHoOBHBbIE TeHJeHL[UU pa3sBUTUA KOMITbIOTepHbIX TeXHOJIOTUH.
[TapasnsenbHbIe BbIUKCJIEHUS. MHororpoLeccopHbie CUCTEMBI.
CynepkoMIibioTepbl. PacripeziesiéHHbIe BBIUHMC/IATETbHBIE CUCTEMBI U 00paboTka
OomnblliX AaHHBIX. MoOWIbHBIe TM(POBbIe YCTPOWCTBA YW WX pOJib B
KOMMYHUKaLUSAX. BcTpoeHHblie KOMITbIHOTEepBL. MUKpPOKOHTPOJI/IEePHI.
Pob6oTr3upoBaHHbIe TTPOM3BO/ICTBA.

[TporpamMmMHOe obecrieueHrie KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTeM. BB
MpOrpaMMHOTO obecrieueHUsT U WX Ha3HaueHWe. OcoOeHHOCTU TIPOrPaMMHOTO
obecrieueHrsi MOOWIBHBIX ycTpoucTB. [lapasiesbHOe TIpOrpaMMHUpPOBaHUe.
CucremHoe TmporpaMMHoe obecrieueHne. OriepariiOHHbIE CHUCTEMBI. Y THHTHI.
[paviBepbl  yCTpPOWUCTB. WHCTannsiqvuds W JeUHCTa/UISILUsl  [POrPaMMHOTO
obecrieueHusl.

@aitioBble cUCTeMbl. [IpUHLMMOBI pa3MeleHUsi U WMeHOBaHUs (ailioB B
nosroBpeMeHHOM TlamMsTH. [11a60HBI 1t OTTMCaHUS TPYTI (aiiioB.

[TporpamMmmMHOe obecrieuerue. JIniieH3MpOBaHUe TMPOTrPAMMHOIO 0OecTieueHust
u 1udpoBeix pecypcoB. [lpompuerapHoe u cB0OOAHOE  TPOrpPaMMHOE
obecrnieueHre. KomMmepueckoe 1 HeKOMMepUeCcKoe HCIOJIb30BaHKe MPOTrpaMMHOT0
obecrieueHrsi ¥ TMOPOBBIX pecypcoB. OTBETCTBEHHOCThb, yCTaHAB/IMBaeMasl
3aKOHOZATeNbCTBOM Poccuiickon ®efiepaliiy 3a HerpaBOMEpPHOEe MCI0J/Ib30BaHUE
MIPOrpaMMHOT0 obecrieueHust ¥ LIU(PPOBBIX PeCypCOB.

[IpyHLUMBI TOCTPOEHUS Y arirapaTHble KOMIIOHeHTbl KOMITbIOTEPHBIX CeTeH.
CeteBsle nipoToko/bl. Cetb MHTepHeT. Anpecanus B cetu VIHTepHeT. IIpOTOKO/IBI
creka TCP/IP. CucteMa JJOMEeHHbIX UMEH.

Pasgenenne IP-ceTh Ha moAceTH C MOMOIIBO Macok nozaceTed. CeTeBoe
aMUHUCTpUpOBaHue. [lo/yueHre [JaHHBIX O CeTeBbIX HACTPOMKAX KOMIIbIHOTEpaA.
[IpoBepka Hamuuus CBSI3U C y3/I0M ceTu. OmnpepesieHye MaplIpyTa [ABWKEHUS
T11aKeToB.

Buger  pgearenpHocT B cetu  MHrepHer.  CepBuchbl  VHTepHera.
['eorvH(doOpMalMOHHBIE CUCTEMBI. ['e0/I0KallMOHHbBIE CEPBUCHI PeaslbHOr0 BPeEMEHU



(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 KITACC

TeopeTruueckue 0CHOBbI UHPOPMATUKHU

TeopeTrnueckde MOAXOAbl K OLEHKe KOIMUecTBa MHGOpMaLUHU. 3aKoH
aAaUTUBHOCTA WHGpopmaluu. Popmyna Xaptid. VMHbopmalys U BepOSITHOCTb.
®opwmyna IlleHHOHa.

AnroputMmbl OkKaTusi fgaHHbiX. Anroput™ RLE. Anroputm Xaddmana.
Anroputv LZW. AJTOpuTMBI CKaTuA [OAHHBIX C TIOTEpPsIMU. Y MeHblleHue
r/1yOuHbI KoiupoBaHus 1{BeTa. OCHOBHBIE WJen anropuTMoB oxatust JPEG, MP3.

CKOpOoCTh Tiepefiaud  [JaHHBIX. 3aBUCUMOCTb BpeMeHM T[iepefjaud OT
MHGOPMAI[MOHHOTO 00bEMa AAHHBIX U XapaKTepUCTHK KaHajaa CBsi3U. [IpUuUMHBI
BO3HUKHOBEHHUS OLIMOOK Tpu Tmepefaue JAaHHbIX. Kozbl, TO3BOJISIOLIME
oOHapy>XMBaTh M WCIIPAB/ISATh OIIMOKH, BO3HMKAIOIIMeE IpPH Tiepejaude JaHHbBIX.
Paccrosinre XsmMuHra. KoaupoBaHue ¢ moBTopeHreM 0uToB. Koabl X3MMuUHTa.

Cucrtembl. KOMITIOHEHTbI CHUCTeEMBbI M UX B3aumozeucTtBue. CUCTeMHbIN
3¢ dekT. YrpanieHue Kak MTHGOPMaIMOHHBINM rpoljecc. ObpaTHast CBSI3b.

Mogenu u MogenvpoBanue. Llenbs mopenupoBanusi. COOTBETCTBHE MOJeIU
MoJleTMpyeMoMy OOBeKTy WM TIPOIieccy, el MojenvpoBaHusi. Popmanu3arys
TIPUK/IaJHBIX 3a/au4.

[MpencraBneHve pe3y/bTaTOB MOJeJUPOBaHUS B BHUAe, YyA0OHOM Ajis
BOCTIpUSATHS UeIoBeKOM. I'pachrueckoe Tpe/icTaB/ieHHe JaHHbIX (CXeMbl, TaOHIIbI,
rpadukn).

I'padbl. OcHoBHBIE MOHATHSA. Buabl rpados. Onvcanve rpadoB € MOMOIIbIO
MaTpUL] CMEeXHOCTH, BeCOBbIX MaTpUl], CIIHMCKOB CMEXHOCTU. PeleHue
aTOPUTMUUECKUX 33/lau, CBSI3aHHbIX C aHaau3oM rpadoB (TIOCTpoeHUe
ONTUMA/ILHOTO MYTH MeX/y BeplIMHamMu rpada, orpejeseHre KOIUUeCTBa
Pas/IMUHbIX TIyTe€M MeXAy BepIIMHAMHA OpPHWEHTUPOBAHHOTO 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.



[INTAHUPYEMBIE  PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
MH®OPMATUKE (YTIJIYBJIEHHBIM YPOBEHE) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE  pe3y/ibTaThbl  OTPA’KAalOT TOTOBHOCTH W CIIOCOOHOCTH
oOyyJaroIuxcss pyKOBOZCTBOBATbCS C(OPMUPOBAHHOW BHYTpPEHHEH IT03ULMeN
JIMYHOCTH, CHUCTEMOW I[eHHOCTHBIX OpHeHTal[ul, T[MO3UTUBHBIX BHYTPEHHUX
ybexxmeHnid, COOTBETCTBYIOL[UX TPAJUIIMOHHBIM I[€HHOCTSIM POCCHICKOTO
o0I1iecTBa, paciivpeHue KU3HEeHHOTO OIbITa W OTbITa [IesTeTbHOCTH B TpoIiecce
peasu3alid  CpeACTBaMM y4yeOHOro TpeAMeTa OCHOBHBIX  HarpaBJieHU
BOCITUTaTeTbHOU [IesATeTbHOCTH.

B pe3ynbraTe wu3yueHWss WHPOPMATUKKM Ha YypOBHE CpeAHero oO01iero
obpa3oBanus y oOyuarorrierocsi 0yayt copMUpoOBaHBI CAeAYIOIIAE TUYHOCTHBIE
pe3yJIbTaThl:

1) rpakAaHCKOTr0 BOCIIUTAHUA:

OCO3HAaHWE CBOUX KOHCTUTYI[MOHHBIX TIpAaB M 00si3aHHOCTeH, yBa)keHHe
3aKOHa U TIpaBOTOpsiiKa,  COOJIFOJileHre  OCHOBOTIOJIATaroluX  HOPM
MH(MOPMAaI[MOHHOTO MpaBa U MH(OPMAaI[MOHHOW 6e3011aCHOCTH;

TOTOBHOCTh TIPOTUBOCTOSITb U/IEOZIOTMM  SKCTpeMH3Ma, Hal[MOHa/IM3Ma,
KceHOhOoOWH, AUCKPUMHUHAIIMM 110 COLMA/bHBIM, PEeUTHO3HBIM, PacOBLIM,
HaI[MOHATLHBIM TIPU3HAKaM B BUPTYa/bHOM TIPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCTIMTAHUA:

1[eHHOCTHOEe OTHOIIIeHWe K UCTOPUUECKOMY Hac/ie[Juto, JOCTUKeHUsIM Poccun
B HayKe, UICKYCCTBe, TeXHOJIOTHsIX, TOHUMaHue 3HaueHUs1 MHHOPMaTUKY Kak HayKu
B )KM3HU COBpEMEHHOT0 00I1[eCTBa;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

cchOpMUPOBAaHHOCTh HPDABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TOBe/IeHMUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYalMi0 W TIPUHUMAThb OCO3HAHHBIE peIleHHs,
OpPHEHTUPYSICh Ha MOpa/JbHO-HPAaBCTBEHHbIE HOPMBI U IIeHHOCTH, B TOM UHCJie B
cetu VIHTepHeT;

4) 3CTeTUYeCKOro BOCITUTAHUSA:

JCTeTUUeCKOe OTHOIleHWe K MUpYy, BK/IIOUas 3CTETUKYy HayuHOTO U
TeXHWYECKOT0 TBOPUeCTBa;

CroCcOOHOCTh BOCIIPUHUMATL pa3/IMuHble BUJbI HMCKYCCTBA, B TOM UHC/Ie
OCHOBAHHOT'0 Ha MCI0/Ib30BaHUN WH(OPMAaI[MOHHBIX TEXHOIOTHH;

5) ¢u3nuecKoro BOCIUTAHUA:

chopMHUPOBAaHHOCTh ~ 3/I0pOBOrO0 W 0Oe3omacHoro  oOpa3a  JKM3HH,
OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY 3/0pOBbIO, 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.



METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3synbraTe wu3yueHWss WHPOPMATUKKM Ha YypOBHE CpeAHero o0Iiero
obpa3zoBanuss y oOyuaromerocsi OyayT chOpPMHPOBAaHBI MeTarpeMeTHbIe
pe3y/bTaThl, OTPa)KEHHbIE B YHUBEPCA/JbHBIX yUeOHBbIX [JeMCTBUSAX, 4 UMEHHO —
Mo3HaBaTe/IbHble  YHUBEpCa/ibHble yueOHble /IeHiCTBUS, KOMMYHHKATHBHBIE
yHUBepcabHble yueOHBbIe [eHCTBUS, Pery/siTUBHbIE YHUBepCa/ibHble YyueOHbIe
JeNCTBUSI, COBMECTHasl 1esATe/TbHOCTb.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHS

1) 6a30BbIe JIOrHUECKHeE AeHCTBUA:

camMoCTosiTesIbHO ~ (OpPMy/IMpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTprBaTh €€ BCECTOPOHHE;

yCTaHaB/IMBaTh CYIECTBEHHbIM MPU3HAK WIX OCHOBaHUS [/I1 CPABHEHUS,
Kaccudukaiy 1 000011eHus;

ornpefensTh Ly [edaTe/lbHOCTH, 3aZlaBaThb MapaMeTpbl U KDPUTEPUM HUX
JNOCTHXKEHUSI;

BBISIB/ISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHs B PACCMaTPUBAEMbIX SIBJIEHUSIX;

pa3pabaThiBaTh IJIaH pellleHus] MPOoOeMbl C yUETOM aHa/IM3a UMERIUXCS
MaTepuabHbIX U HeMaTepUabHbIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B [IeSITEIbHOCTh, OLIEHUBAaTh COOTBETCTBHE Pe3Y/IbTaTOB
1[e/15IM, OL[€HWBAaTb PUCKU MOCJIe/ICTBUM [eSITeTbHOCTH;

KOODAWHUPOBaTh U  BBHITIOJMHATH paboTy B YC/IOBUSAX — peasbHOTO,
BUPTYabHOT'O ¥ KOMOMHHMPOBAHHOTO B3aUMO/EeUCTBYSI;

pa3BUBaTh KpeaTMBHOE MbIIIJIEHHE TIPH PelIeHNnH XXU3HEeHHBIX Mpobiem.

2) 0a3oBBIe UCC/IE0BATEILCKHE IeHCTBHUS:

B/Ia/IeTh HaBbIKaMH yueOHO-HCCIe/JoBaTe/IbCKON 1 TIPOEKTHOM ZiesiTe/TbHOCTH,
HaBbIKaMM  paspellieHusi npobseM, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITe/TLHOMY TTIOMCKY MeTO/IOB pellleHusI MPaKTUYeCKUX 3aziad, MpUMeHEeHH0
Pas3/IMYHBbIX METO/IOB MO3HAHUS;

OCYLIECTB/ISITh Pa3/IMUHble BU[bl [leATe/IbHOCTH TI0 TOJYyUYeHHI0 HOBOIO
3HaHWs, ero WHTepripeTalyy, MpeoOpa3oBaHUI0 U TIPUMEHEHHI0 B Ppa3/MUHbIX
yueOHBIX CHUTYyal[UsiX, B TOM UHC/e TIPU CO3[@aHWUM YueOHBIX M COLMAIbHBIX
TIPOEKTOB;

dhopMHpOBaTh HayUYHBIM TUIT MBIIIEHUSs], BaZileTh HAyYHOW TepMHHOJIOTHeH,
K/IFOUEBbIMU TMOHSATUSIMUA U METOZAMU;

CTaBUTh W (OPMYy/IMPOBAaTh COOCTBeHHbIE 3a/@aui B 0Opa3oBaTe/IbHOM
J1esATeJIbHOCTU U )KU3HEHHBIX CUTYyalUsX;



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/TbHbIe YueOHbIe JeHCTBUS

1) o0menue:

OCYIIeCTB/IATH KOMMYHHKALUK BO BCeX chepax KU3HM;

pacro3HaBaTh HeBepOasbHbIe Cpe/CTBA OOIIEHUs, TOHUMATh 3HAueHHe
COIL[MA/IbHBIX 3HAKOB, paCrO3HaBaTh IPEIOChUIKA KOH(MIMKTHBIX CUTyallMid |
CMSITYaTh KOH(JTHUKTHI;

BMaJieTb  pa3IMUHbIMM  CrocobaMy  OOLjeHHWss W B3aWMO/IEMCTBUS,
apryMEeHTUPOBAHHO BECTH [TUAJIOT, YMETh CMSTYaTh KOH(MIUKTHBIE CUTYal|HH;



pPa3BEPHYTO U JIOTUYHO M3jlaraTh CBOIO TOUKY 3peHMSI C HCII0/b30BaHHEM
SI3bIKOBBIX CPE/ICTB.

2) coBMecTHas /iefiTe/IbHOCTh:

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

BLIOMpAaTh TEMATUKy W METO/bl COBMECTHBIX [€CTBUM C YUYETOM OOIMX
VHTEpPeCOB Y BO3MOXKHOCTEHN KaXK/I0ro ujieHa KOJIJIeKTUBA;

MpUHUMAaTh  1leJId  COBMECTHOW  /IesiTe/lbHOCTH, OpraHU30BbIBaTh U
KOOD/JMHUPOBAThb [EeMCTBUSI T0 WX [JOCTW)KEHHWIO: COCTaB/SATb IIaH JeWUCTBUU,
pacrpefiefiiTh pOMA C YYETOM MHEHUN Y4YaCTHHUKOB, OOCY)KIaTb Ppe3yJIbTaThbl
COBMEeCTHOM paboThI;

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

rpejijlaraTb HOBble TIPOEKThbI, OLeHWBaThb HJeW C TI03UL[MA HOBHU3HBI,
OpUTMHABHOCTH, TTPAKTUUECKON 3HAUMMOCTH;

OCYIIeCTB/SATh TIO3UTUBHOE CTpaTeruyeckoe TIOBe/ieHMe B Pa3/IMUHbIX
CUTYaLUSIX, TIPOSIB/ISITh TBOPUECTBO U BOOOpakeHre, ObITh MHUI[ATHBHBIM.

PEFyJIHTI/IBHbIe YHUBepCA/IbHbIE y‘-IEﬁHble AEﬁCTBHH

1) camoopranu3anus:

CaMOCTOSITeJTbHO OCYI[eCTBJISAITh TO3HaBaTelbHYI0 [1eATe/bHOCTh, BbISIBJISATD
1po0/ieMbl, CTaBUTh M (HOPMYJIMPOBaTh COOCTBEHHBIE 3a/laul B 0Opa3oBaTeTbHOM
JesiTe/IbHOCTU Y )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJTbHO ~ COCTaB/ISATH IUIaH PpeIleHus Tpo0/ieMbl C  YUETOM
HMMEFOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTE! U MPeATIOUTeHUI;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

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

JlenaTh 0CO3HaHHbBIM BLIOOD, apryMeHTUpPOBaTh ero, 6paTh OTBETCTBEHHOCTh
3a pellieHue;

OLIeHHBAaTh TTPUOOPETEHHBIN OTIbIT;

criocobcTBOBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHUIO IIIMPOKOW 3pyAULIMK B
pa3HbIX 00/1IaCTAX 3HAHWM, ITOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTebHBIA H
Ky/JbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTHBBI B JeSITebHOCTD,
OlleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB 1ieJisIM;

BJaZieTh ~ HaBbIKAMU  TI03HaBaTelbHOW  pedieKCMM KaK  OCO3HaHUs
COBepIllaeMbIX JeNUCTBUM U MBICJTUTE/NbHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB W



OCHOBaAHMM, WCIOIb30BaTh NPUEMBbI pedieKCUU /i1 OLleHKH CUTYyalldd, BbIOOpa
BEPHOT0 pPeLleHus;

OLIeHMBATh PUCKW U CBOEBPEMEHHO TIPMHUMAaTh PellleHUs] TI0 UX CHUKEHUIO;

NpUHUMAaTh MOTHBBI W apryMeHThbl JAPYTMX TIPDU aHajiu3e pe3y/bTaToB
nesiTeTbHOCTU.

3) npuHATHS ceds U APYTrUX:

MIPUHKUMATh cebsl, TOHUMasi CBOM HeJIOCTaTKU U JJOCTOMHCTBA;

MpUHUMaTh MOTHBBI W aprymMeHTbl JAPYTMX TIPU aHajiu3e pe3y/bTaToB
NesiTeNIbHOCTY;

TIpU3HaBaTh CBOE TIPAaBO U MPaBO JPYTUX Ha OLINOKY;

pa3BUBaTh CMIOCOOHOCTH MOHKUMATh MUP C TIO3ULIUU APYTOro yesioBekKa.

IIPEJIMETHDBIE PE3YJ/IBTATBI

B mporjecce m3yuenus Kypca WHGOPMATHKU YIIyO/JéHHOTO ypoBHS 6 10
K1acce oOydvawoiumucs OyAyT  JOCTUTHYTHI — C/le[yiolliyde  TpeJMeTHbIe
pe3yJbTaThl:

BJIaJieHUe TIpe/ICTaB/IeHUssMU O PO UHGOPMAllMd U CBSI3aHHBIX C HeW
MIPOL[eCCOB B TIPUPOJle, TeXHWKe U OO0IecTBe, TOHATUAMU «HWH(DOPMALIUS»,
«MH(GOPMAI[MOHHBIM  TIPOL[eCC»,  «CUCTeMa»,  «KOMIIOHEHTbl  CHUCTeMbI»,
«CUCTeMHBIN 3G PeKT», «MH(OPMaLMOHHAs CUCTeMa», «CUCTeMa yIipaB/IeHHUsI»;

BJa/ileHue MeTOJaMM TIoMcKa WHGpopMaluu B ceTd VIHTepHeT, yMeHuUe
KPUTHUYECKHU OLleHMBaTh MH(OpMal[HIOo, TTOyYeHHYI0 U3 ceTy VIHTepHeT;

yMeHWe XapaKTepu3oBaTb Oosblliie JaHHble, TIPUBOJAWUTL TIPUMEphI
WCTOYHUMKOB MX TOJIyYeHUsT U  HanpaB/eHUs UCMO0JIb30BaHUS, YMeHHue
K/lacCU(UIIMPOBaTh OCHOBHbIE 3a/laud aHa/iv3a JaHHbIX (TIPOrHO3WMpOBaHUe,
K/1accrudukanus, KJlacTepu3aLus, aHau3 OTKJ/IOHEHHH), MTOHUMAaTh
rocsiefloBaTe/TbHOCTh pellieHusl 3a/lau aHa/li3a JaHHbIX: COOp MepBUYHBIX [JaHHBIX,
OUHCTKAa W OIleHKa KauecTBa [IaHHBIX, BBIOOD W/W/IM IIOCTPOEHHE MO/Ie/H,
nipeoOpa3oBaHye aHHbIX, BU3yaIu3aliys JaHHbIX, UHTePIPeTal[is pe3yabTaToB;

MOHUMaHWe OCHOBHBIX TIPUHLIMIIOB YCTPOWCTBA M (PYHKI[MOHUPOBAHUS
COBpeMeHHBIX CTalMOHAPHBIX U MOOW/IBHBIX KOMITbIOTEPOB, TeHI€HL[UI pa3BUTHUS
KOMIbIOTEPHBIX TEXHOJIOTUH;

B/aJieHre HaBbIKaMH pabOThI C OMeparjioOHHBIMM CHCT€MaMH, OCHOBHBIMU
BHJAMH TIPOTPAMMHOTO ob0ecrieueHusi [/ pellleHus yueOHBIX 3a/ay  TI0
BbIOpaHHOM CTielvanr3aly;

Ha/IMuue TMpe/CTaB/eHN 0 KOMIBbIOTEPHBIX CETSAX U UX PO/ B COBPEMEHHOM
MUpe, 0 6a30BbIX IPUHILIUIIAX OPTaHM3alMU U (YHKI[MOHUPOBAHUS KOMITbIOTEPHBIX
ceteit, 00 OOIUX TIPUHIUIAX Pa3pabOTKM U (YHKI[MOHWUPOBAHUS HHTEPHET-
TIPUJIOKEHUM;



MOHMMaHWe yrpo3 WHGOPMAI[MOHHOW  0e30MmacHOCTH, HCII0J/Ib30BaHHe
METOJIOB UM CpeJICTB TIPOTHUBOJAEWCTBUS STHM yrpo3am, CoO/IofieHre Mep
6e30racHOCTH, MpeAOTBPALLAOI[MX He3aKOHHOe pacrpoCTpaHeHue MepCoHaIbHbIX
JaHHBIX, COO/TI0/leHre TpeOOBaHUM TeXHUKH 0e301TaCHOCTU U TUTUeHbI TIpU paboTe
C KOMITbIOTEPAMU U [IPYTMMH KOMIIOHEHTaMU 1[U(POBOT0 OKPY’KeHUsl, TOHUMaHUe
TIPABOBBIX OCHOB WCII0/Ib30BaHUS KOMIBIOTEPHBIX MporpammM, 0a3 JaHHBIX U
paboTsl B cetu VIHTEpHeT;

MOHMMaHWe OCHOBHBIX TMPHUHLIMIIOB AUCKPEeTU3aldd pa3IUuHbIX BHJIOB
wHbOpMaI[iK, yMeHHe OmpefensaTb WH(POPMALMOHHBIM O0BEM TEKCTOBBIX,
rpauueckux U 3BYKOBBIX JAHHBIX TIPU 3aJaHHBIX apaMeTpax [JWCKpeTH3aluH,
yMEeHHe OIpefesiiTb CPeJHIOK CKOPOCTb TMepefjauyd [JaHHbIX, OLIeHHUBATh
HM3MeHeHrWe BpeMeHM T[epefiaud TP W3MeHeHWM HWH(POPMAaIMoHHOTO 00BEéMa
JlaHHBIX Y XapaKTepUCTUK KaHasa CBsi3Y;

yMeHVe WCI0/b30BaTh MPY pelleHnH 3a/jauy CBOMCTBA MO3ULMOHHOW 3arucu
yKCeJl, a/ITOPUTMa MTOCTPOEHUS 3alTMCH YUCJIA B TIO3ULIMOHHOU CUCTEME CUUCIIeHHUS
C 33/laHHBIM OCHOBAHMEM U TOCTPOEHHS YMCJIA TI0 CTPOKe, COZeprKalljed 3armvch
3TOr0 UKCla B TIO3WLMOHHOW CUCTEMe CUMC/IeHUsI C 3a/laHHbIM OCHOBaHUEM,
yMeHUe BBIMNOIHAT apu(pMeTHyecKrde orepalydyd B TMO3ULUOHHBIX CHUCTEMax
CUMC/IeHUSI;

yMeHUe BBITIOJHATE MpeoOpa3oBaHMs JIOTHUECKUX BbIpaKEHWM, HCIIOJIb3Ys
3aKOHBbI anreOpbl JIOTUKA, YMeHHEe CTPOUTb JIOTUUeCKOe BbIpa)KeHHEe B
MU3bIOHKTHBHOM M KOHBIOHKTHBHOM HOPMaJIbHBIX (hOpMax I10 3aJjaHHOM TabJiuile
WCTUHHOCTH, MCC/IeoBaTb 007aCTb MCTUHHOCTU BbICKA3bIBaHUS, COJleprKalllero
riepeMeHHbIe, pelliaTh HeC/I0XKHbIe JIOTUYeCKre YpaBHeHUsI U CUCTeMbl yDaBHEHUY;

MOHMMaHHe 0a30BBIX aIrOPUTMOB 0OOpPaOOTKM UHMC/IOBOH U TEKCTOBOM
vH(dopMaluK (3arnvch yvcesn B TMO3ULIMOHHOM CHUCTEeMe CUMC/IeHUs, HaXOXZeHHue
BCeX TPOCTHIX YMCesl B 3aJlaHHOM /iharia3oHe, 00paboTka MHOTOpa3psAHbIX Lie/bIX
yuces, aHa/M3 CUMBOJIBHBIX CTPOK U JIPYTUX), a/ICOPUTMOB MOWCKa U COPTUPOBKH,
yMeHUe OIpejie/iiTh CJIOKHOCTh H3ydaeMbIX B Kypce 0a30BBIX aJrOpHUTMOB
(cymMMupOBaHHe 3/IeMEHTOB MacCCHMBa, COPTUPOBKAa MacCHBa, TiepeOOpHBIe
a/ITOPUTMBbI, IBOUUHBbIN MOUCK) U MPUBOJUTH MPHUMepPbl HECKOJbKUX aJrOPUTMOB
Pa3HOM CJIOXKHOCTH 11 peLleHusl OJHOM 3a/jauy;

BJlaZileHUe YHUBepCaJbHbIM $I3bIKOM IPOTrPaMMHPOBAHUSI BBICOKOT'O YPOBHS
(Python, Java, C++, C#), mpexactaBieHussMH O 0a30BbIX TWUIIAX [JAHHBIX H
CTPYKTypaxX JlaHHbIX, yMEHHe WCI0J/Ib30BaTb OCHOBHbIe  YyIPaB/ISIIOIIME
KOHCTPYKLIMM, yMEHWe OCYIIeCTB/STh aHaIu3 MNpPeAJIOKEHHONM MpPOrpaMMBbl:
OTIpeie/IiTh pe3y/ibTaThl pabOThI TIPOrPaMMbI TIPY 3a/laHHBIX MCXOJHBIX JJaHHBIX,
ornpejensiTh, NPA KaKWX MCXOJHBIX JaHHBIX BO3MOKHO TOJIydyeHHe YKa3aHHBIX



pe3yJIbTaTOB, BBISB/ATH JaHHBIE, KOTOPble MOTYT MPHBECTH K OIIMOKe B paboTe
TIporpaMMel, (hOpPMyIMPOBaTh MPeAJI0XKeHHs TI0 YIyYllleHHI0 TIPOrPaMMHOTO KO/1a;

yMeHUWe CO3/laBaTb CTPYKTYPUPOBaHHble TEKCTOBble JJOKYMEHTbl U
JIeMOHCTpPALIMOHHbIe MaTepuasbl C UCI0Jb30BaHHEM BO3MOXXHOCTE COBPEMEHHBIX
TIPOrPaMMHBIX CPeJICTB ¥ 00/IaUHbIX CEPBHUCOB;

yMeHUe KCII0/Ib30BaTh 3/IeKTPOHHbBIe TabJUI[bI J/Isi aHaIM3a, TpeJCTaB/IeHu s
u  00paboTkKM  JaHHBIX  (BK/IOYasi  BbIUKMC/AEHUWE  CYMMbI,  CpeJHero
apudMeTUueckoro, HauboOJbIIero U HauWMeHbIIero 3HaueHWH, pelleHue
ypaBHeHUH, BbIOOD ONTHUMAa/JLHOTO pellleHus, ToA00p JIMHUU TpeHAQa, pelleHue
3a/lau MPOTHO3MPOBaHU).

B mnpotiiecce u3yueHus: Kypca MH(OPMATUKU Yriay0/séHHOrO ypoBHs € 11
Kaacce obOyuvarouumucs OyAyT  [JOCTUTHYTBI — Cle[ylolue  TpeAMeTHbIe
pe3yJbTaThl:

yMeHWe CTPOUTb HepaBHOMEepHbIe KObl, [AOIYyCKarole OHO3HAuHOe
JeKoAMpoBaHue coobiijeHnii (TipedMKCHbIE KO/IbI), MCI0J/Ib30BaTh TMPOCTEeHIIMe
KO/IbI, KOTOPbIe TI03BOJISIFOT 0OHApY>KMBATh M UCIIPABJISATH OIIMOKW TIpU Tiepefiaue
JAHHBIX, CTPOUTH KOJ, 00ecreurBaroIiMii HaUMEHBIIIYI0 BO3MOYKHYIO CpeIHIO0
JJIMHY COOOILleHUsI TIPU M3BEeCTHOM YacTOTe CUMBOJIOB, TOSICHSITH TIPUHLIUITBI
pabOoThI MPOCTHIX a/ITOPUTMOB CXKaTHS JAHHBIX;

yMeHue pellaTh aArOpUTMHYeCKue 3a/lauM, CBs3aHHble C aHa/lIM30M rpagos
(3alau  TIOCTPOEHHUsI ONTUMAJBLHOTO TYTH MeXAy BeplIMHamMu rpada,
oripefie/ieHUsT  KOJIMYECTBA  pa3/MyHbIX  MyTed  MeXJy  BeplIMHaMH
OPMEHTUPOBAHHOIO al[MK/IMUecKoro rpacda), yMeHue HCI0/Ib30BaTh JiepeBbsl TMpU
aHa/iM3e W TIOCTPOGHMU KOJOB M [/s1 TPeACTaB/ieHUs1 apu(phMeTHUUeCcKux
BbIp@KEHWM, TIpY pellieHnH 3aJau TIOMCKa U COPTHPOBKH, yMeHUe CTPOUThH iepeBo
WTPHI TI0 33/laHHOMY aJArOpPUTMYy, pa3pabaTbiBaTh U 0O0CHOBBIBATH BBIUTPHILIHYHO
CTpaTeruio Urphbl;

yMeHue pa3pabaThiBaTh U peaM30BbiBaTh B BHZE Tporpamm 0a3oBble
aJIFOPUTMBI, YMeHHEe HCI0/b30BaTh B IMPOrpaMMax [aHHble pPa3/IMUHBIX THUIIOB C
y46TOM OrpaHUUeHWM Ha [uara30H MUX BO3MOJKHBIX 3HAueHW#, TIPUMEHSATb MpHU
pellleHUM 3a/jau CTPYKTYPhbI JaHHBIX (CTIMCKY, C/I0BapH, CTeKH, Ouepeau, epeBbsi),
UCTIOMb30BaTh 0a30Bble oOmepaliud CO CTPYKTYpaMU [AHHBIX, TPUMEHSThb
CTaHJlapTHbIE U COOCTBEHHbIE TIOANPOTPaMMbI Jjisi 00pabOTKU UMCIOBBIX JAHHBIX
U CHMBOJIHBIX CTPOK, MCIIO/Ib30BaTh IPU pa3pabOTKe IIporpamMm OHOIMOTEKH
MoJrporpaMM, 3HaTh (YHKI[MOHA/SbHble BO3MOYXHOCTU HWHCTPYMEHTaIbHbIX
CpeACTB cpeJbl pa3paboOTKy, yMeHUe HCTO0/Ib30BaTh CPeCTBA OT/Ia/IKU MPOrpamMMm B
cpeJie MPOrpaMMHUPOBaHUsI, yMeHHe JOKyMeHTUPOBAaTh MPOrPaMMBbI;

yMeHUe CO3/laBaTh BeO-CTpaHHIbI;



BJIaZIeHe OCHOBHBIMM CBeJeHUsSIMU O 0a3ax [AaHHBIX, HX CTPYKTYpe,
CpeiCcTBaxX CO3Z@aHWSI W paboTbl C HUMH, YMeHHEe HCIIO0/Ib30BaTh Tab/MUHBIE
(pensitoHHBIE) 0a3bl JaHHBIX (COCTABMIATH 3aIlPOChl B 6a3ax [JaHHBIX, BBITIOJHATD
COPTHPOBKY U TIOMCK 3arvced B 6a3e JaHHBIX, HAMOMHATH pa3paboTaHHyI0 0a3y
JAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;

yMeHHe HMCTI0/Ib30BaTh KOMIBIOTEPHO-MaTeMaTUueCKre MOZEN JJIsl aHa/Ir3a
00BeKTOB M TipolleccoB: (OPMY/IMPOBaTh Iie/lb MOJE/IMPOBAHUS, BbITIOHSTh
aHa/u3 pe3y/bTaTOB, TIONIyYeHHbIX B XO/le MOJe/UpPOBaHus, Ol|eHUBAThb
COOTBETCTBHE MO/ MO/JIeTMPYeMOMY OOBEKTY W/IN IIPOLIeCCY, TPe/CTaB/IATh
pe3y/IbTaThl MO/IeJTUPOBAHMS B HATJISI[HOM BHU/IE;

yMeHHe OpraHu30BbIBaTh JMYHOe WHGMOOPMAIJMOHHOe TIPOCTPAaHCTBO C
WCII0/Ib30BaHWEeM pa3/MUHbIX CPe/CTB LIM(PPOBBIX TEXHOJOTWM, TOHUMaHUe
BO3MOJKHOCTEM I[M(POBBIX CEPBHUCOB TIOCYJapCTBEHHBIX VCAYT, LUGPOBBIX
obOpa3oBaTe/IbHbIX CePBHCOB,;

TTIOHUMaHWe OCHOBHBIX TIPUHIMIIOB PabOThbI, BO3MOKHOCTEM M OrpaHUYEHUsI
TIPUMEHEHHsI TeXHOJIOTHM HCKYCCTBEHHOTO WMHTEJUIeKTa B Pa3/IMuHBIX 00/acTsXx,
HajMuye TIpe[CTaB/JeHHd O Kpyre peIllaeMbIX 3a/aud MAIIMHHOTO OO0ydYeHus
(pacrio3HaBaHusl, KIacCU(PHUKALAA W TIPOTHO3UPOBAHUS) HaJMUMe Tpe/CTaBIeHUM
o6  ucronb3oBaHMM ~ WHMPOPMAILMOHHBIX  TEXHOJOTUA B Pa3IMUHBIX
Npo(eCCUOHAJIbHBIX C(epax.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KonnyecTBo uacos
No HaumeHoBaHue pa3jeioB 1 OnekTpoHHbIe ({udpoBbIe)
Konrtposbublie | IIpakTHueckue
n/n TeM NPOrpaMMBbl Bcero oOpa3oBaTe/IbHBIE PeCypChI
padoThI padoThI
Pazpgen 1. [ludpoBas rpaMmoTHOCTH
KomribtoTep - yHUBepcaibHOe
11 . 6pab 6 https://kpolyakov.spb.ru/school/probook/
. YCTPOKCTBO 00paboTKu dlides.htm
JlaHHBIX
1.2 [TporpammHOe obecrieueHue 6
https://kpolyakov.spb.ru/school/probook/
1.3 KomrbroTepHble cetu 5 .
slides.htm
WHdopmarmoHHas https://kpolyakov.spb.ru/school/probook/
1.4 7 2 .
6e3omacHOCTb slides.htm
Wtoro no paspeny 24
Pa3pen 2. TeopeTnueckue 0CHOBbI HH()OPMAaTUKH
21 [TpencraBneHue nHbOpPMaLUK 19 ) https://kpolyakov.spb.ru/school/probook/
' B KOMIIBIOTEpE slides.htm
https://kpolyakov.spb.ru/school/probook/
2.2 OcHOBBI anreOpbI TOTHKA 14 1 . S —
slides.htm
https://kpolyakov.spb.ru/school/probook/
2.3 KomnbloTepHast apudmeTHKa 7 1 .DS I —
slides.htm
Wroro nio pasgeny 40
Paspgen 3. Airoput™Msbl ¥ IporpaMMHpOBaHue
3.1 Beezienue B 16 0.5 https://kpolyakov.spb.ru/school/probook/




[IpOorpaMMHpOBaHUe slides.htm
B
3.9 Criomorare/ibHble 3 5
a/rOpUTMBbI
https://kpolyakov.spb.ru/school/probook/
3.3 Yuic/ieHHbIe METO/bI 5 3 .
slides.htm
3.4 Anroputmbl 06paboTKU c 1 https://kpolyakov.spb.ru/school/probook/
) CUMBOJIbHBIX IaHHBIX slides.htm
A 6pab
35 JITOPUTMBI 00pabOTKH 10 35
MacCHUBOB
Wtoro no paspeny 44
Pa3pen 4. Un¢opManyioHHbIEe TeXHO/I0THH
41 OOpaboTKa TeKCTOBBIX 5 )t https://kpolyakov.spb.ru/school/probook/
' [IOKYMEHTOB ' slides.htm
https://kpolyakov.spb. hool
49 AHa/U3 JaHHbIX 3 3 t.t s://kpolyakov.spb.ru/school/probook/
slides.htm
Wtoro no paspeny 14
PesepBHOe Bpems 14
OBHIEE KOJIMYECTBO YACOB I10
1 136 21.5

I[TPO'PAMME




11 K/TACC

KosinuecTBo uacos

Ne HaumeHoBaHMe pa3je/ioB U OnekrpoHHbIe (1fudpoBbIie)
KontposbHbie | IIpakTHyeckue
n/n TeM NPOrpaMmbI Bcero oOpa3oBaTe/IbHbIE PeCypPChI
paboThI paboThI
Pa3zgen 1. Teopernueckue 0CHOBbI HH(POPMaTHKH
11 Nudopmarius u 10 25 https://kpolyakov.spb.ru/school/probook/
' vH(OpMal[MOHHbIe MPOLeCChI ' slides.htm
https://kpolyakov.spb.ru/school/probook/
1.2 MojjenpoBanye 3 ’ ps://kpolyakov.sph.ru/school/proboo
slides.htm
Wtoro no pa3peny 18
Pa3pen 2. AaropurMbl 4 MIporpaMMHpOBaHue
21 DJIeMeHTbI TEOPHUU 6 1 https://kpolyakov.spb.ru/school/probook/
' a/ITOPUTMOB slides.htm
29 AJITOPUTMBI U CTPYKTYPbI 78 10 https://kpolyakov.spb.ru/school/probook/
' JQHHBIX slides.htm
OCHOBBI 00BEKTHO-
https://kpolyakov.spb.ru/school/probook/
2.3 OPUEHTUPOBAHHOI'O 16 4.5 .
slides.htm
MPOrpaMMHUPOBaHUS
Wtoro no pasgeny 50
Pa3zgen 3. UadopmanioHHbIe TeXHO/IOTUH
KowmribroTepHo-
https://kpolyakov.spb.ru/school/probook/
3.1 MareMaThyeckoe 8 2 :
slides.htm
MO/le/IMpOBaHye
https://kpolyakov.spb.ru/school/probook/
3. Basbl JjaHHbIX 10 4 ps://kpolyakov.spb.ru/school/proboo

slides.htm




https://kpolyakov.spb.ru/school/probook/

3.3 Beb-caiTe! 14 4 dlides.htm
https://kpolyakov.spb.ru/school/probook/
3.4 KowmrmbroTepHasi rpaduka 8 3.5 .DS POLYAKOY.SPR.ILSCAO0UDIOR00
slides.htm
https://kpolvakov.spb. hool k
35 3D-moiemMpoBaHHe 3 3 t.tDS //kpolyakov.spb.ru/school/probook/
slides.htm
Wtoro no pa3peny 48
Pe3epBHOe Bpemsi 20
OBIIEE KOJIMYECTBO YACOB I1O
1 136 36.5

[TPO'PAMME







ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

Ne
/
1}

Tema ypoka

Ko/smmuecTBO yacos

Bcer KoHTpo/1bHBI

(] e padoThI

IIpakTHUecKH
e padoThI

Jara
HU3y4eHHU
2

O/neKTpoHHbIe U poBbIe
o0pa3oBaTe/bHbIE PecypChl

TpeboBaHUS TEXHUKH
6e30macHOCTU U
TUTHeHbI TPy paboTe
C KOMIbIOTEpaMH U
JIPYTUMU
KOMITOHEHTaMH
1udpoBoro
OKDY>KEHHUSI

[TpuHIUIBI paboTHI
KOMITBIOTEPOB U
KOMITbIOTEPHBIX
CUCTEM

https://kpolyakov.spb.ru/school/probook/
slides.htm

OO6MeH JaHHBIMH C
TOMOLLIBIO I1IHUH.
Konutpomnnepst
BHEILIHUX YCTPOMCTB

ABTOMaTHUeCKOe
BBITIO/THEHUE
TporpaMMbI
TpPOLIeCCOPOM

OrnepaTtuBHasi,
TIOCTOSIHHAs U




Jl0JITOBpeMeHHast
NaMsTh.
Kontposnnepst
BHEIIIHUX YCTPOMCTB.
[Ipsimoit mocTym K
namsiTH

CoBpemeHHbIe
KOMITbIOTEepHbIe
TeXHOJIOTUH

[IporpammHoe
obecreueHue
KOMITBIOTEPOB,
KOMIbIOTEPHBIX
CHCTEM U MOOM/ILHBIX
YCTPOMCTB

CucremHoe
MpOrpaMMHOe
obecrnieuenue.
OrnepaLiioHHbBIE
CHUCTEMBI

YTtunutel. [lpatiBepsl
YCTPOMCTB.
[TapannensHoe
NporpaMMHpOBaHue

10

Nucrannauys u
JleMHCTa/UTSLUS
MPOrpaMMHOTI0
obecrieueHust

11

danyioBLIe CUCTEMBI.

https://kpolyakov.spb.ru/school/probook/




[TpuHLUTIBL
pasMellleHus U
MMeHOBaHUs (haiisioB
B [I0JICOBPEMEeHHOM
namsiTd. [11ab10HbI
J71s1 OTTUCAHUSI TPYTIT
datinoB

slides.htm

12

3aK0HO/1aTe/TbCTBO
Poccuiickoi
®epepalyu B
obactu
TTPOrPaMMHOTO
obecrieueHus U
JTAaHHBIX

13

[TpuHLUTIBL
TIOCTPOEHUS U
arrapaTHble
KOMITOHEHTHI
KOMITbFOT@PHBIX
ceteii. CeTeBble
TPOTOKOJIBI

14

Cetb HTEpHeT

https://kpolyakov.spb.ru/school/probook/
slides.htm

15

Paspenenne IP-cetn
Ha TO/ICeTH C
MOMOILIBI0 MaCOK
rnojceTeun

16

CeteBoe
aJMUHUCTPUPOBaHUe




17

Bupb! gestensHOCTH
B ceTh MHTepHeT.

Cepsuchl IHTepHeTa.

I'ocypapcTBeHHbIe
3/1eKTPOHHBIE
CepBUCHI U YCIIYTH

18

WudopmanionHas
6e30macHOCTb

19

BpenonocHble
TIpOrpaMMHOe
obecrieyeHue 1
MeTo/IbI 60pLOBI C
HUM

20

[IpakTrueckas
pabora o Teme
" AHTUBUDPYCHBIE
rporpamms!"

21

Opranusanus
JIMYHOT'O apXuBa
MH(pOopMaLu.
Pe3epBHoe
KOITMPOBaHue.
[TaposbHag 3ammra
apxuBa

22

[ITudposanue
JAHHBIX

23

Asroputm
mmppoBanus RSA.
CreraHorpacdus

https://kpolyakov.spb.ru/school/probook/
slides.htm




24

[IpakTrueckas

paboTa 110 Teme
"[lIudbpoBaHue

JaHHBIX"

25

Wudopmanys,
JlaHHbIe Y 3HAHMSI.
WHudpopmariionHsie
NIPOLIeCChl B IPUPO/e,
TeXHHKe U ob1jecTBe

26

HernpepniBHbIE U
JTUCKPEeTHbIe
BeJTMUMHBI U
CUTHAJIBI.
HeobxoaumocTh
JUCKpeTh3aluu
vH(opMaluy,
ripeZiHa3HauYeHHOM
JUIs1 XpaHeHwusl,
riepeiauu u
00paboTKH B
LM(POBBLIX CUCTEMaX

27

BonuHoe
KOJpOBaHHUe.
PaBHOMepHBIE U
HepaBHOMeEpHbIe
KOJbI.
JekogrpoBaHue
COOOIEeHHH,
3alMCaHHbIX C




TOMOILIbIO
HepaBHOMEPHBIX
KO/IOB

28

Ycnosue ®aHo.
IToctpoenue
OJIHO3HAYHO
JIeKOJUPYeMbIX
KOZI0B C [IOMOLLIbIO
nepeBa. I'pad An. A.
Mapkosa

https://kpolyakov.spb.ru/school/probook/
slides.htm

29

EvHuLb U3MepeHus
KO/IMUecTBa
VMH(pOpMaL1H.
AndaBUTHBIN MOAXO,
K OLlIeHKe KOJIM4YeCTBa
vH(opMaLuu

30

CucTeMbl CUUCTIEHUS

31

ITepeBopg uncesn us
O/IHOM CUCTeMbI
CUMC/IeHUS B JIPYTYIO

32

[BonuHas,
BOCbMepHUYHas U
L1ecTHaJLaTepuyHas
CUCTeMBbI CUMCIIeHNUS,
CBSI3b MEXYy HUMU

33

JBonuHas,
BOCbMepHUYHasi U
LIeCTHaALaTepuyHast
CUCTEMbI CUHCJIEHUS,




CBA3b MEXY HUMU

34

[BovuHas,
BOCbMepUYHasi U
LIeCcTHaZLlaTepuyHas
CUCTeMBbI CUHC/IeHNS,
CBSI3b MeXXy HUMU

35

Apudmernueckre
orepaLuu B
TO3ULIMOHHBIX
cucTeMax CUMC/IeHUsT

36

TpouuHas
ypaBHOBellleHHas
cucTeMa CYMC/IeHUs

37

JBOUUHO-JecATUYHAsA
CUCTeMa CYMCIIeHUS

38

Kopgvposanue
TeKCTOB

39

PactpoBoe
KO/IMPOBaHue
1300pakeHU

40

[IpakTrueckas
paboTa 1o Teme
" [ICKpeTr3aLus
rpayuyecKou
vH(popmarn"”

41

[IBeToBBIE MOZE/IN.
BexkropHoe
KOJMpOBaHUe.




®opmarsbl ¢aiinos.
TpéxmepHas
rpaduka.
®pakranbHas
rpaduka

42

KopgvipoBanue 3ByKa.

OrneHka
HMH(OPMaLMOHHOTO
00BEMa 3BYKOBBIX
JIaHHBIX TpU
3a/laHHbIX YacToTe
JIMCKpeTH3aliuu 1
pa3psiiHOCTU
KO/JJDOBaHUS

https://kpolyakov.spb.ru/school/probook/
slides.htm

43

[IpakTrueckas
paboTa 1o Teme
" [IuCcKpeTr3aLus
3BYKOBOM
vH(opmaruu"”

44

OcHOBBI anredpbl
JIOTUKH

45

Jlornueckue
orteparyu. TabuIbI
WUCTUHHOCTH

46

Jlornueckue
BbIpa)KeHMUSI.
Jlornueckue
TOX/eCTBa.
JlokazareyibCTBO




JIOTUYECKUX
TOX/IECTB C
TIOMOII[BIO TabJTHI]
WUCTUHHOCTH

47

[IpakTrueckas
paboTa 1o Teme
«ITocTpoenue u
aHaau3 Tab/IuIl
WCTUHHOCTH B
Tab/IMUYHOM
Triporieccope»

48

Jlornueckue
ornepalyu u
ornepalyy Haj
MHO>KeCTBaMU

49

Jlornueckue
orepalyy 1
orepalyy Ha[
MHO>KeCTBaMU

50

3aKOHBI anreOpsI
JIOTHKHU.
OKBUBAaJIEHTHbIE
nipeoOpa3oBaHus
JIOTUYeCKHX
BbIp&)KeHUM

51

Jlornueckue
ypaBHEHUs U

CUCTeMbl YpaBHEHUU

52

Jlornueckue




byHKLMM.
3aBHUCUMOCTD

KOJIMYecTBa
BO3MOJKHBIX
JIOTUUeCKUX (PyHKIUH
OT KOJINYeCTBa
aprymeHToB. [IonHbIe
CUCTeMbI JIOTUYeCKUX

byHKIMH

53

Kanonuueckue
(hopMBI TOTHYECKUX
BbIpa>kKeHUi.
CoBepliieHHbIE
JV3BIOHKTUBHbIE U
KOHBIOHKTHBHBIE
HOpMasbHble (JOPMBI,
aITOPUTMbI UX
MOCTPOEHHS TI0
Ta0/INIe UICTUHHOCTH

54

Jlornueckue
3JIEMEHTEI B COCTaBe
KOMIIbIOTEPa

https://kpolyakov.spb.ru/school/probook/
slides.htm

55

Tpurrep. CymmaTop.
MHoropa3spsijHbIi
CyMMaTop

56

[TocTtpoeHue cxem Ha
JIOTUUYEeCKUX
3/IeMeHTax. 3armch
JIOTUUYeCKOro




BbIDa>Ke€HUS T10
JIOTUYEeCKOM cxeMe

57

MukpocxeMsl U
TeXHOJIOTUSL UX
IIPOU3BO/CTBA

58

[Ipencrasnenue
L{e/IbIX YMCesl B
raMsTU KOMIIbIOTepa.
OrpaHnuyeHHOCTb
Jiiaria3oHa uuces1 Ipu
OrpaHUYeHUH
KOJIMYeCTBa
pasps/ioB.
IlepeniosniHeHue
paspsiHON CeTKU

59

Bbe33HakoBble 1
3HAKOBbIe JIaHHbIE.
3HaKOBbII OUT.
[IBOMUHBIN
JIOTIOJIHATE/TbHBIN KOJ
OTpHLIaTeTbHbIX
yncesn

60

ITobuTtoBbIe
JIoOTU4ecKue
orepaLyu.
Jlornueckuii,
apupMeTHYeCKUN U
LIMKTUYECKUN CABUTU

61

[Iudposanue c

https://kpolyakov.spb.ru/school/probook/




TIOMOIL[IO TOOUTOBOM
onepangumn
«HCKJTI0Yaroliee
NI »

slides.htm

62

[IpencraBnenve u
XpaHeHWe B MaMsATh
KOMIIbIOTEPA
BellleCTBeHHbIX YUCeJl

63

Brimnonnenue
onepaluii C
BellleCTBeHHbIMU
YHC/IaMHU,
HaKOIJIeH1e OIINO0K
TIPU BBIUKC/IEHHUSX

64

[IpakTrueckas
pabora o Teme
«M3yuenne
110paspsAHOro
MAallMHHOTO
Trpe/iCTaB/IeHUs
Lie/IbIX 1
Bell[eCTBeHHbIX
qucema»

65

AHanus aJiropuTMoB

66

JTarbl pelleHus
3a7au Ha
KOMIIbIOTEpE.
VHcTpyMeHTanbHbIe
CpeACTBa:




TPaHCJISATOP,
OT/IaJUUK,
MPOQUINPOBIIUK

67

Cpeza
MPOrpaMMHPOBaHMUS.
KomMmunsaums u
HMHTepIpeTaLus
IIpOrpamM.
BupryanbHbie
MallUHBI.
WHTerprupoBaHHas
cpefia pa3paboTKu

68

MeTo/p1 OTagKH
rporpaMm

69

TUrbI nepeMeHHbIX B
A3bIKe
NIpOrpaMMHpPOBaHUs

70

O6paboTKa 11e/IbIX
umcen

71

O6paboTka
Bell[eCTBeHHBIX UHMCesl

72

CnyuaiiHble 1
TiICeB/IOCTyYaiiHbIe
yKcia

73

BeTBnenus.
Crio)KHbIe yCI0BUS

74

[uksbl € yciioBreM

75

[ukse1 o




riepeMeHHO}.
B3aumMo3ameHsieMocCT
b Pa3/IMUHBIX BU/IOB
L[UK/IOB

76

O6paboTka
HaTypasibHBIX YHCe C
HCII0/Tb30BaHHEM
L[MK/IOB

77

HaxoxxgeHuve Bcex
TPOCTBIX UKCeJI B
3a/IlaHHOM Jiaria3oHe
[IpakTrueckas
paboTa 1o Teme
«PereHue 3a1au
MeTO/IOM repebopa»

0.5

78

WHuBapuaHT LK1

79

JoKymeHTHpOBaHue
rporpamm

https://kpolyakov.spb.ru/school/probook/
slides.htm

80

OO0paboTka JaHHBIX,
XPaHSIUXCS B
datinax

81

Pa30uenue 3aauu Ha
1o/[3a/jaum

82

Hcnosnb3oBaHue
CTaHJapTHOM
OMOMOTEeKHU A3bIKa
MPOrpaMMHPOBaHMUS.
ITogxnmtoueHue




Oonb/IMoTEK
TIO/ITIPOTPaMM
CTOPOHHHUX
TPOU3BOAUTEEN

83

ITognporpammsl
(Tiporieype! 1
(yrKumn)

84

[Toanporpammsl
(TporieZypeI 1
(yHKLIHH)

85

[IpakTrueckas
pabota 1o Teme
"Pa3paboTka
rnoznporpaMm”

86

Pekypcus.
PexkypcuBHbIe
00beKTHI ((hpaKTassl).
PekypcuBHbIe
npoLeZypsl 1
GbyHKLMN.
Ncnonb3oBaHue
CTeKa Ji/1s1
OpraHu3aLu
PEeKypPCUBHBIX
BbI30BOB

87

IIpakTrueckas
pabota 1o Teme
"PekypcuBHbIe
MOAIpOrpaMMsbI"




88

MopyibHbIM
TIPUHLIUIT TTIOCTPOEHMUS
TIpOrpaMMm

89

YuicneHHbIe MeTO/bI

90

[IpakTrueckas
pabora o Teme
«YucnenHoe
pellieHUe YpaBHEHUN»

91

Wcnonb3oBaHue
JMCKpeTH3aluu B
BBIUMC/IMTEIBHBIX
3ajjlauax

92

[IpakTrueckas
pabora o Teme
«[TpubmkénHOE
BbIUMC/IEHUE [JINH
KPUBBIX U IUIOLIa/len

buryp»

93

ITpakTrueckas
pabora o Teme
«ITouck makcumyma
(MUHMMYyMa)

byHKIMN»

https://kpolyakov.spb.ru/school/probook/
slides.htm

94

OO6paboTka
CHUMBOJIbHBIX JJaHHBIX.
Anroputmsl
06paboTku
CHUMBOJIBHBIX CTPOK:
MOJCYET KOJIMYeCTBa




TIOsIBJIEHWI CUMBOJIa
B CTpOKe

95

AJropyT™MBI
06paboTku
CUMBOJIBHBIX CTPOK:
pa3bureHue CTPOKM Ha
CJIOBA T10
Npo6e/IbHbIM
CUMBOJIaM

96

AJropyTMBI
06paboTku
CUMBOJIbHBIX CTPOK:
TOUCK MO/ CTPOKH
BHYTPH JAHHOMN
CTPOKH; 3aMeHa
HalIeHHOM
MOJCTPOKU Ha

APYI'YIO CTPOKY

97

[IpakTrueckas
paboTa 1o Teme
"O6paboTKa CTPOK C
WCTIO0/Ib30BaHUEM
byHKLMM
CTaHAApTHOMN
O6ub/IMOTeKH s3bIKa
MporpaMMUpoBaHus”

98

I'enepatjus c/ioB B
3a/laHHOM as(aBuTe

99

MaccuBsel 1

0.5




Toc/IeJ0BaTe/IbHOCTH
yucesn. [TpakTuueckas
paboTa 1o Teme
"3aro/iHeHUe
maccusa'

100

O06006111éHHBIE
XapaKTePUCTUKH
MacCHBa

101

JIMHelH kI MOUCK
3aIJaHHOT'O 3HAYeHUSsI
B MaccuBe.
[IpakTrueckas
paboTa 1o Teme

" JINHeHHBIN TOUCK
3a/IaHHOT'O 3HAYeHUS
B Maccuse"

0.5

102

[IpakTrueckas
paboTa 1o Teme
"[Torck
MHUHUMaJIbHOTO
(MaKcuManbHOrO)
3/1eMeHTa B UKMCIIOBOM
Maccuse"

https://kpolyakov.spb.ru/school/probook/
slides.htm

103

CopTupoBKa
OZIHOMEpHOTr' 0
Maccusa. [Ipoctblie
MeTO/ibl COPTUPOBKH.
[IpakTrueckas
paboTa 110 Teme

0.5




"[IpocTbie MeTObI
COPTHUPOBKHU
Maccusa"

104

CopTupoBKa
cnusinueM. bricTpas
COpPTHMPOBKA MacCHBa
(anroputm
QuickSort).
IIpakTrueckas
paboTa 110 Teme
"bricTpas
COPTHUPOBKA MaccuBa'

A\l

0.5

105

JTBOMYHBIH MTOKUCK B
OTCOPTHPOBAHHOM
MaccuBe.
[IpakTrueckas
paboTa 1o Teme

" [IBOWYHBIN MMOUCK"

0.5

106

[IBymepHbIe MacCHBbI
(MaTpuLibl)

107

Anroputmsl
00paboTKM MaTpHI]

108

Pemtenne 3amau
aHajMu3a JaHHbIX

109

CpezcTBa TEKCTOBOTO
rporieccopa

110

KowmrmbroTepHast
BEpCTKA TeKCTa




111

[IpakTrueckas
paboTa 110 Teme
"BépcTka
JIOKYMEHTOB C
MaTeMaTUueCKUMU
dbopmynamu”

112

NHcTpyMeHTEI
peLieH31UpOBaHuUs

113

[IpakTrueckas
paboTa 1o Teme
"MHoOrocTpaHvyHble
JIOKYMeHTBb!"

114

Ob6mayHbIe CEpPBUCHL.
KonnektusHas
pabora c
JIOKyMeHTaMH.
[IpakTrueckas
paboTa 1o Teme
"KoJiiekTuBHas
pabota ¢
JIOKyMeHTaMH"

0.5

115

AHanu3 JaHHbIX.
Bosblve fanHbIe

116

MaimHHOe 00yueHre

117

AHanu3 JaHHBIX C
TIOMOIIIbIO
3JIEKTPOHHBIX Ta0HL]

118

IIpakTrueckas




paboTa 1o Teme
"AHanu3 JaHHBIX C
TIOMOIIBbIO
3JIEKTPOHHBIX
TabmuL"

119

IToctpoenue
rpavKoB (QyHKLIMH.
[IpakTrueckas
paboTa 1o Teme
"HarnsigHoe
rpe/iCTaB/IeHHe
pe3y/ibTaToB
CTaTUCTUYECKOU
00paboTKY IaHHBIX B
BU/JIe IMarpaMm
cpefCcTBaMU
pezakTopa
3/IeKTPOHHBIX
TabsmIy"

0.5

https://kpolyakov.spb.ru/school/probook/
slides.htm

120

JIuHWUM TpeHja.
IIpakTrueckas
paboTa 1o Teme
"TTox60p MHUM
TpeHZAa,
MPOrHO3MpoBaHue"”

0.5

121

[Toxbop mapameTpa.
IIpakTrueckas
paboTa 110 Teme
"UrcneHHoe pellieHre

0.5

https://kpolyakov.spb.ru/school/probook/
slides.htm




ypaBHeHUH C
TIOMOIL[bI0 TI060pa
rnapametpa"

OHTI/IMI/BaL[I/IH KdK
IMMONCK HaW/Iyudllero
penieHud B 3djdHHBIX

yCJIOBUSIX.
[IpakTrueckas
122 paboTa 1o Teme 1 0.5
"PerieHue 3a1au
ONTUMM3AaLIUU C
TTOMOLLIBIO
3J1eKTPOHHBIX
TabmuL"
123 Pe3epBHOe Bpems 1
124 PesepsHoe Bpems 1
125 Pe3epBHoe Bpems 1
126 Pe3epBHOe Bpems 1
127 Pe3epBHOe Bpems 1
128 PesepsHoe Bpems 1
129 PesepBHOe Bpems 1
130 Pe3epBHOe Bpems 1
131 Pe3epBHOe Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOe Bpems 1
134 Pe3epBHOe Bpems 1
135 Pe3epBHOe Bpems 1




136

Pe3epBHOe Bpemsi

OBHIEE KOJINMYECTBO

YACOB I1O ITPOI'PAMME

136

21.5




11 K/TACC

No KosimuecTBo uacoB Jara
J/IeKTpOHHBbIe H(pPOBbIe
n/ Tema ypoka Bcer KoHTpo/1bHBI IIpakTHUecku Hn3y4eHu
oOpa3oBaTe/IbHbIE PeCypChI
I 0 e paboTbI e paboTbI A
1 KonmuecTBo 1
vH(popMaLuu
’ AJITOpUTMBI CKaTUs 1 https://kpolyakov.spb.ru/school/probook/
JAHHBIX slides.htm
3 Anroputm Xaddmana 1
[MpakTrueckast paboTa
o teme "CxkaTtue
4 [JaHHBIX C IIOMOLLIBIO 1 1
anropyuTMa
Xadpdmana"
5 Anroput™m LZW 1
ANTOpUTMBI CKaTUS
JJAHHBIX C [TOTEePSIMHU.
[TpakTHueckast paboTa
" https://kpolyakov.spb.ru/school/probook/
6 1o teme "Cxarue 1 0.5 :
slides.htm
JJAHHBIX C [TOTepPsIMU
(anroputmel JPEG,
MP3)"
7 CxkopocTs nepefaun 1
JAHHBIX
3 [TomexoycToiunBble 1
KO/IbI
9 [TpakTryeckast pabora 1 1 https://kpolyakov.spb.ru/school/probook/




II0 TeMe
"[ToMexoyCTONUYMUBBIE
KOZbI"

slides.htm

10

Cucremsl.
KomrioHeHThI
CUCTEeMBI U UX
B3aUMO/IeCTBHE.
CucremHbil 3¢ DeKT.
Ynpags/ieHue Kak
YH(OpMal[MOHHBIN
niporjecc. ObpaTHas
CBSI3b

https://kpolyakov.spb.ru/school/probook/
slides.htm

11

Mogenu u
MO/le/IMpOBaHye

12

'padsl

13

Pemienne 3amau ¢
MOMOIIbI0 TpacoB

14

HepeBbs

15

OCHOBBI TEOPUH UTDP

16

[TpakTryeckas pabora
1o Teme "Tlonck
BBIUTPBILLIHOU
CTpaTeruy B Urpe c
TIOJIHOU
vH(popMaryein"”

https://kpolyakov.spb.ru/school/probook/
slides.htm

17

CpencrtBa
HCKYCCTBEHHOTO
WHTeJIJIeKTa




18

[TpakTryeckast pabora
o TeMe "CpencTBa
VICKYCCTBEHHOI'0
VIHTeJlJIeKTa"

19

dopmManusanus
TIOHATUS a/ITOPUTMA.
MamviHa TeropuHra
KaK yHUBepcasbHas
MO/le/Tb BbIYMC/IEHUH.
Tesnc Yépua—
Twropunra

20

[TpakTryeckast pabora
10 TeMe
"CocraByieHue
MIPOCTOM MPOrPaMMBbI
JJ151 MaLLHbI
Teropunra"

21

Marmmnaa Ilocra

https://kpolyakov.spb.ru/school/probook/
slides.htm

22

HopwmanbHbie
anropudMbl MapkoBa

23

AJIrOpUTMUYECKU
Hepa3spellnMbie
3a7iaud. 3ajiaya
OCTaHOBA.
HeB03MOKHOCTB
ABTOMAaTHUeCKOM
OTJIaJIKU MPOTrpaMMm

24

CJI0)KHOCTDb

https://kpolyakov.spb.ru/school/probook/




BLIUUC/ICHU

slides.htm

25

ITounck rpocTeIxX
yucesl B 3aJaHHOM
JuarasoHe C
TIOMOLLBIO a/ICOPUTMA
«pelieTo
OparocgeHa»

26

[TpakTryeckas pabora
o teme "[louck
MPOCTBHIX UKCesT B
3a/laHHOM Jjaria3oHe"

https://kpolyakov.spb.ru/school/probook/
slides.htm

27

MHoropaspsijHsle
Lie/ible YnC/a, 3alauun
JUTHHHOU
apupMeTUKU

28

[TpakTryeckast pabora
no teme "Peanuzanys
BBIYMCJIEHUM C
MHOTOpa3psiAHbIMU
yrcsamu”

29

CnoBapu
(accorMaTUBHBIE
MacCCUBBI,
oToOpakeHust). X31I-
TaOJTUIIBI.
[Toctpoenue
anaBUTHO-
YaCTOTHOIO C/I0Bapsl
JJ151 3a/laHHOTO TEeKCTa




30

[TpakTryeckast pabora
rio Teme "[locTpoeHue
andaBUTHO-
YaCTOTHOI'O CJI0Bapst
JJ1s1 3a[JaHHOTO
Tekcra"

31

AHanu3 TekCTa Ha
eCTeCTBEHHOM SI3bIKe.
Brigenenue
1oC/e/J0BaTe/IbHOCTE
11 o 11ab1oHy.
PerynsipHeie
BbIpa’KEeHMSI.
YacToTHBIN aHaMU3

32

[TpakTHueckast pabota
1o TeMe "AHanu3
TeKCTa Ha
eCTeCTBeHHOM S3bIKe"

https://kpolyakov.spb.ru/school/probook/
slides.htm

33

Creku. AHanmm3
TIPaBUIbHOCTH
CKOOOUHOTO
BBIPKEHUS

https://kpolyakov.spb.ru/school/probook/
slides.htm

34

Brruricienue
apr(pMeTHUecKoro
BBIDaKEHUS,
3aIrMCcaHHOTO B
nocTduKCcHOU popme

35

[TpakTryeckas pabora
110 TeMe




"BrlunciieHue
apubMeTHUeCKOro
BbIpa)keHUs,
3arMCcaHHOro B
noctdukcHou popme”

36

Ouepenu.
Hcnonb3oBaHue
oyepenu st
BPEMEHHOT 0
XpaHEeHUs JaHHBIX

37

[TpakTryeckast pabora
10 TeEMe

"M crnonp30BaHue
ouepenu"

38

[epeBbsi. Peanuzarys
JilepeBa C IIOMOLIBI0
CCBUIOYHBIX
CTPYKTYp. JlBouuHbIE
(briHapHbIE) epeBbs.
[TocTtpoenue fepeBa
JJ1s 33/laHHOTO
apu(pmMeTHUeCcKoro
BbIp&KEHUSI

39

[TpakTryeckas pabora
110 Teme

"M cronp30BaHue
JlepeBbeB 151
BBIUMC/ICHUS
apudMeTHUeCKUX




BbIpa)KeHU"

40

PekypcuBHbIe
a/iropuT™MbI 00x071a
JiepeBa.
Vcrosib30BaHue CTeKa
Y ouepesiy Jiist
obxo/a epeBa

https://kpolyakov.spb.ru/school/probook/
slides.htm

41

PekypcuBHbIe
a/iropuTMbI 00X071a
fiepeBa.
Hcronb30BaHue CTeKa
Y ouepesu Jiist
obxo/a epeBa

42

AJIrOpuUTMBI Ha
rpadax. [ToctpoeHue
MHHHUMaJIbHOI'O
OCTOBHOI'0 JiepeBa
B3BeLLIeHHOI'0
CBSI3HOI'O
HEeOPUeHTUPOBaHHOI'O

rpada

43

O6xop rpada B
rybuny. Obxof,
rpacda B LIMPUHY

44

KonuectBo
pas3/MuHBIX MyTen
MeXX/ly BepLIMHAMHU
OpHEHTUPOBaHHOTO
ALMK/INYeCKOro




rpada

45

Anroputm [leMKCTpBI.

46

[TpakTryeckast pabora
T10 TeMe
"Brrunciienve JMHbI
KpaTyaullero nyTu
MeXX/ly BepLIMHAMHU
rpacda (anroputm
HenrkcTpsbr)"

https://kpolyakov.spb.ru/school/probook/
slides.htm

47

Asnroput™m ®noviga—
Yopiuasnia

48

3aziauy, peliaemMebie C
TTOMOILIBIO
JVHaMHAYeCKOro
TPOrpaMMHUpPOBaHUA:
BbIUMC/IEHUE
PEKYPCUBHBIX

byHKIMH

49

[TpakTHueckast paboTa
10 TeMe
"Brrunciienuve
PEeKYPCHUBHBIX
(GyHKIUH C TOMOLI[BIO
JUHAMUUeCKOI 0
IporpaMMHUpOBaHus'

50

3aziauy, peliaemMebie C
TTOMOILIBIO
JVHaMHAYeCKOro
TIPOrpaMMHUPOBaAHUS:

https://kpolyakov.spb.ru/school/probook/
slides.htm




HO,E[C‘-IéT KOJ/IM4YeCTBa
BapHaHTOB

51

[TpakTryeckast pabora
no teme "TloacuéT
KOJIM4YecTBa
BapUaHTOB C
TIOMOLLIBIO
[JVHaMHAYeCKoro
MpOrpaMMHUpPOBaHuUs "

52

3azsauy, peraemMble C
TIOMOLLbIO
JVHaMHAYeCKOro
TpOrpaMMHPOBaHMUS:
3a/lauv ONTUMU3ALIUU

53

[TonsaTue o
rapajurmax
MIPOrpaMMHPOBaHMSL.
O0630p S3bIKOB
MIPOrpaMMUPOBaHMUS

54

ITousTHE 00
00BEKTHO-
OpPHEHTHPOBAHHOM
MIPOrpaMMHPOBaHHUU

55

OOBeKThI U K/1aCChl.
CBOWCTBa U METO/bI
00BLeKTOB

56

OOBeKTHO-
OpPUEHTUPOBaHHbIN
aHam3

https://kpolyakov.spb.ru/school/probook/
slides.htm




57

[TpakTHueckast pabota
10 TeEMe

"M cnonb30BaHue
I'OTOBBIX K/1aCCOB B
rporpamme”

58

Pa3paboTka
MpOrpaMM Ha OCHOBE
00BEKTHO-
OpPHEHTHPOBAaHHOTO
nozAxo/a

59

[TpakTryeckast pabora
"Pa3paboTka ripocToit
TIPOrpamMMBI C
VICII0/1b30BaHVeM
K/1acCcoB"

https://kpolyakov.spb.ru/school/probook/
slides.htm

60

Wukancysauus.
[TpakTryeckas pabora
o Teme "Pa3paboTka
KJacca,
VCTIONb3YIOIero
VHKaIICY/IALUI"

0.5

61

Hacnenosanue.
[Mommopdusm

62

[TpakTryeckast pabora
o Teme "Pa3paboTka
viepapxuu KiaaccoB"

https://kpolyakov.spb.ru/school/probook/
slides.htm

63

Cpefipl ObICTpOM
pa3paboTKu
MIPOrpaMM.




[TpoekTrpoBaHue
vuHTepdetica
TI0/Tb30BaTeIs

64

[TpoekTrpoBaHue
yHTep(erica
T0/Tb30BaTe/Is

65

Ncnonb3oBaHue
TOTOBBIX
yIIpaBJIsieMbIX
371IEMEHTOB [1Jis1
MOCTPOEeHUs
yHTep(erica

66

[MpakTrueckast paboTa

o Teme "Pa3paboTka
MPOrpaMMBbI C
rpaduyeckum
uHTepdeiicom”

https://kpolyakov.spb.ru/school/probook/
slides.htm

67

M3yueHue BTOpPOro
A3blKa
IIpOrpaMMUpPOBaHUS

68

N3yyenue BTOpPOro
A3bIKa
NIPOrpaMMHPOBaHHUS

69

OTarnsbl
KOMITBIOTEPHO-
MaTeMaTHUeCcKoro
MO/Ie/IMPOBaHUS

https://kpolyakov.spb.ru/school/probook/
slides.htm

70

JuckpeTtusauus 1pu




MareMaTh4eCKOM
MO/le/IMpOBaHu
HerpepbIBHbIX
TIPOLIeCCOB.
MogenupoBanue
J\BUKEHUS

71

[TpakTryeckast pabora
II0 TeMe
"MopenvupoBaHue
IBIDKEHUS"

72

MopenupoBaHue
OMO0/IOTHUeCKUX
CHCTEM.
[TpakTryeckast pabora
0 TeMe
"MopenvupoBaHue
Oro/IornUecKrx
cucrem"

0.5

https://kpolyakov.spb.ru/school/probook/
slides.htm

73

Marematuueckye
MO/Je/Iri B SKOHOMHKeE.
BrruvcnurenbHbIe
SKCIIEepUMEHTHI C
MoOJe/IAMHA

74

BeposiTHOCTHBIE
MO/IeJIH.
[TpakTryeckast pabora
10 TeMe
"MMUTaLIMOHHOE
Mo/le/IMpOBaHUe C

0.5

https://kpolyakov.spb.ru/school/probook/
slides.htm




IIOMOLLBIO MeTO/a
MosnTe-Kapo"

75

KowmrmsroTepHoe
MO/le/IMpOBaHye
CHCTeM yNpaBJ/IeHUs

76

O6paboTka
pe3y/IbTaToB
9KCIIepUMeHTa

77

TabmuuHbBIe
(pessitioHHbBIE) Oa3bI
JAHHBIX

78

ITouck, copTupoBKa 1
(bunbTpaLys JaHHbIX.
3arnpockl Ha BEIOOPKY
J@HHBIX. 3apOCHI C
rapaMeTpamH.
Brruncisiemele 1osst B
3arpocax

https://kpolyakov.spb.ru/school/probook/
slides.htm

79

[TpakTHueckast paboTa
o Teme "PaboTa c
rOTOBOM 0Oa3oi
JTAHHBIX "

80

MHorotabmuHbIe
0a3bl JaHHbIX. THUIIbI
CBsI3ell MeXy
TabIULIAMHU.
BreurHui Kirou.
LlesnocTHOCTB Ga3bl
JAHHBIX




81

[TpakTHueckast pabota
o TeMe "Pa3paboTka
MHOTOTa0TMUHOM
0a3bl JaHHBIX"

82

3anpockl K
MHOT0Ta0/IMYHBIM
0a3aM JJaHHBIX

83

[TpakTryeckas pabora
1o TeMe "3arpockl K
MHOTOTa0/TMUHOM
0ase JaHHBIX"

84

A3bIK yrnipaB/ieHUst
JaHHbIMM SQL

85

[TpakTryeckast pabora
T0 Teme
"Ynpasnenuve
JAHHBIMU C TIOMOLLbIO
si3bIKa SQL"

86

HepensitonHklie
0a3bl JAHHBIX.
OKCIIepTHbIe
CUCTEMBI

https://kpolyakov.spb.ru/school/probook/
slides.htm

87

NnTepHeT-
TIPUTIOKEHUS

88

[ToHsiTHe O cepBepHOI
Yl K/TMEHTCKOMW YacTsX
caitta. TexHonorus
«KJIMEHT — CepBep»,




eé AOCTOMHCTBA U
HeJ0CTaTKH

89

OCHOBBI 13BIKA
HTML

90

[MpakTrueckast paboTa
no teMe "Co3/iaHue
TEKCTOBOU BeO-
CTpaHuLbl"

91

OCHOBBI I3BIKA
HTML

92

OcCHOBBI sI3BIKA
HTML

https://kpolyakov.spb.ru/school/probook/
slides.htm

93

[TpakTryeckast pabora
o Teme "Co3naHue
BeO-CTpaHMIIBI,
BKJ/TFOUarOIIei
MyJ/IbTUMe/IUHbIe
00BeKThI (PUCYHKH,
3BYKOBBI€ JIaHHbIE,
BUjI€0)"

94

OcHOBBI KaCKaJJHbIX
tabsmr ctuseii (CSS)

95

[TpakTryeckast paborta
10 TeMe
"Odopmnenue
CTpPaHULIBI C
TIOMOIL[BI0 KaCKaIHbIX
Tabur] cTuei”




96

CLeHapuu Ha sI3bIKe
JavaScript

97

CueHapuy Ha 3bIKe
JavaScript

98

dopmbl Ha Beb-
CTpaHuIle

99

[TpakTryeckast pabora
o teme "O6paboTka
JNaHHbIX Gopm”

https://kpolyakov.spb.ru/school/probook/
slides.htm

100

Pa3melrjeHue Beb-
caiToB. Yciyra
XOCTHUHra. 3arpyska
(haiinoB Ha caut

101

Kagpuposanue.
UcripaBnenue
MepCIeKTUBBI.
I'ncrorpamma.
Koppekuust ypoBHeii,
KOppeKLUs LiBeTa.
ObecliBeurBaHHe
LIBETHBIX
1300pa’keHUM

https://kpolyakov.spb.ru/school/probook/
slides.htm

102

BBoj n306pakeHuii ¢
WCTI0/Ib30BaHUEM
pa3/IMUHbIX
LU(POBLIX
YCTPOKMCTB.
[TpakTryeckast pabora
1o teme "O6paboTKa

0.5




1[1(POBBIX
dhoTorpacuii”

103

Petyms. PaboTa c
obsactsmu.
OUIBTPHIL.
[TpakTryeckast paboTta
1o TeMe "Pety1ib
1[1(POBBIX
dhoTorpacuii”

0.5

104

MHoroc/iofHbIe
r300pakeHus.
TekcToBrbIe ciou.
Macka cnosi. KaHanbl.
CoxpaHeHue
BbIZIe/IEHHOM 00/1aCTH

105

[TpakTryeckas pabora
0 TeMe
"MHOroc/0iHbIe
n300pakeHUs"

https://kpolyakov.spb.ru/school/probook/
slides.htm

106

[TogroroBka
WITFOCTPALUK /1St
Be0-CalTOoB.
[TpakTryeckast pabora
10 TeMe

" AHUMUPOBaHHbIE
n300pakeHUs"

0.5

107

BekropHas rpaguka.
Bekropusanus
pPacTpOBbIX




M300pakKeHU

108

[TpakTryeckas pabora
1o TeMme "BekTtopHas
rpaguka"

109

[TpyHLMIIBL
MOCTPOeHUS U
peJlakTUPOBaHUsI
TPEXMEePHBIX MOZesiei

110

[TpakTryeckast pabora
no teme "Co3aHue
IIPOCTBIX TPEXMEPHBIX
Mojenen"

https://kpolyakov.spb.ru/school/probook/
slides.htm

111

CeTouHbIE MO/IEH.
Marepuarnsl

https://kpolyakov.spb.ru/school/probook/
slides.htm

112

[TpakTHueckast pabota
1o TeMe "CeTOUHbIE
Mopenn"

113

MopgenupoBaHue
VICTOYHUKOB
ocgeleHusi. Kamepsol

https://kpolyakov.spb.ru/school/probook/
slides.htm

114

[TpakTryeckast pabora
no teme "Pengepunr"

115

ApnuTuBHBIE
TexHoJsioruu (3D-
TIPUHTEPHI)

116

[TousaTue o
BUPTYaIbHOU
peaslbHOCTH U




JTOTIOTHEHHOM

peanbHOCTU
117 PesepBHoe Bpems 1
118 PesepBHoe Bpems 1
119 PesepBHOe Bpemst 1
120 Pe3epBHOe Bpems 1
121 PesepBHoe Bpems 1
122 PesepBHoe Bpems 1
123 PesepBHOe Bpemst 1
124 Pe3epBHOe Bpems 1
125 PesepBHoe Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHOe Bpemst 1
128 Pe3epBHOe Bpems 1
129 Pe3epBHoe Bpems 1
130 PesepBHoe Bpems 1
131 PesepBHOe Bpemst 1
132 Pe3epBHOe Bpems 1
133 PesepBHoe Bpems 1
134 PesepBHoe Bpems 1
135 PesepBHOe Bpemst 1
136 Pe3epBHOe Bpems 1
OBILIEE KOJIMYECTBO 136 36.5

YACOB I1O ITPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» ndopmatuka (B 2 yactsix); yriybaenHoe obyuenue 10 kimacc/ IMonsiko K.FO.,
Epemun E.A., O611jecTBO € orpaHUUeHHON 0TBeTCTBeHHOCThI0 «BTHOM.
JlabopaTopus 3HaHMI»; AKI[MOHEpHOe 0011jecTBO «/37aTebCTBO
«IIpocserieHue»

» Mudopmaruka (B 2 uactsx); yriayoseHHoe ooyuenne 11 kmacc/ ITonsikoB K.HO.,
Epemun E.A., O011jeCcTBO C OrpaHUUeHHOU OTBETCTBEeHHOCThI0 «BTHOM.
JlabopaTopus 3HaHUi»; AKI[MOHEpHOe 0011ecTBO «/31aTesibCcTBO

«IIpocserieHue»

METOJUYECKUWUE MATEPUAJIbI /11 YUUTEJIA

Wudbopmaruka (B 2 yactsx), 11 knacc/ IMoasikoB K.FO., Epemun E.A., Ob1ijecTBO
C

OrpaHUYeHHO OTBeTCTBeHHOCThI0O « BMTHOM. JlabopaTopust 3HaHU»;
AxuuoHepHoe

obriecTBo «M3marenscTBo «IIpocBeljeHye»

» Mudopmaruka (B 2 yactsx), 11 knacc/ Cemakun U.I'., Xennep E.K.,
IIIectakoBa JI.B.,

OO6111eCTBO C OrpaHUYeHHOU 0TBeTCTBeHHOCThIO « BUTHOM. Jlabopatopust

3HAHUN»;



Ax1oHepHoe o0111ecTBO «M3marenscTBo «IIpocBeltieHre»

Catir [TonsikoBa K.FO. (https://kpolyakov.spb.ru/)

IMINUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET
Caiir [TonsikoBa K.FO. (https://kpolyakov.spb.ru/)

bubmioTeka [IOC Mos 1ikona (https://lib.myschool.edu.ru)






