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ITOSACHUTEJ/IbHASA 3AIITNCKA

[Tporpamma o uHpopmatuke (yriay0/€éHHBIN YPOBEHb) Ha YPOBHE CpPeJHEro
obmero obpa3oBaHus pa3paboTaHa Ha OCHOBe TpeOOBaHWM K pe3y/bTaTam
OCBOEHHUSI OCHOBHOW oOpa3oBaTe/bHOM TpOrpaMMbl  CpefiHero  0OIIero
obpa3oBanus, tnpezActaBieHHbIx B @I'OC COO, a Takke degepanbHoii paboueit
TIPOrpaMMbl BOCITUTaHMUSI.

[Tlporpamma 10 WH(pOpPMaTHKe [AAéT TMpefCTaB/ieHHe O Leasax, o0iei
cTpaTerud oOyueHHs, BOCIUTAHUS U Ppa3BUTUS OOYyUalOI[UXCS CpeACTBaMU
yuebHoro npeamera «MHbopmatrka» Ha yriybiéHHOM ypOBHe, yCTaHaB/IMBaeT
o6si3aTesibHOE rpeIMeTHOe cojieprkaHue, rpelyCMaTpuBaeT ero
CTPYKTYpHpOBaHHe MO0 pa3jiesiaM U TeMaM Kypca, orpejie/isieT pacrpe/iesieHue ero
1o KiaccaM (TozaMm u3yueHusi), JaéT MpUMepHOe pacrpeziesieHre yueOHbIX UacoB
M0 TeMaTU4YeCKWM pasfesiaM Kypca U  peKOMeH[yemyk (TpUMepHYI0)
rocjefioBaTe/lbHOCTE ~ UX ~ U3yueHUsi C  yuéTOM  MeXNpeAMeTHbIX U
BHYTPUIPEIMETHBIX ~ CBsi3eM, JIOTMKM y4yeOHOro TIpoliecca, BO3pPaCTHBIX
0CcoOeHHOCTel 00yJaroIIUXCsl.

[Tporpamma 1o uH(OpMaTHKe oripefie/sieT KOJIMUeCTBeHHbIe U KaueCTBeHHbIe
XapaKTepUCTUKK yyeOHOTo MaTepuasna J/si KaX/J0ro rojja U3yueHusi, B TOM 4uC/ie
JJIsI COAep)KaTe/IbHOTO HAroO/HEHUs] Pa3HOro BHa KOHTPOJsS (MPOMEXYyTOUYHOM
aTTeCTaLuH obOyyJarormxcs, BCEPOCCUHCKUX TTPOBEPOYHBIX pabor,
rocy/lapCTBeHHON UTOTOBOM aTTectauyu). [IporpamMMa no uH@opmaTUKe sIB/ISIeTCS
OCHOBOUW /i1 COCTaBJIeHHsI aBTOPCKUX Y4eOHBIX TMporpaMM U yueOHHKOB,
TIOYPOYHOI'0 MJIaHUPOBAHUS KypCa YUUTeJIeM.

WNudopmaTrka B cpejHeM 00111eM 06pa30BaHUM OTPa’kaeT:

CYLIHOCTb MH(OPMATUKM KaK HAyyHOW [JUCLUIUVIMHBI, U3yuarolei
3aKOHOMEpPHOCTH MPOTeKaHUsi ¥ BO3MO)KHOCTH aBTOMaTH3aLiy UH()OPMAaLIMOHHBIX
TIPOL[eCCOB B Pa3/MUHbIX CUCTEMaX;

OCHOBHbIe  00/laCcTH  TIpUMeHeHUs1 WHGOPMATHUKW, TIpeXKJe  BCETo
rMH(bOpMaL[MOHHbIE TEXHOJIOTHH, YIIPaB/IeHHe U COL[MalbHYI0 cdepy;

MEXIUCLUIUVIMHAPHBIM ~ XapakTep HWH(OPMaTUKA W  HWH(POPMAaLMOHHOU
JesITeIbHOCTH.

Kypc uHbopMaTyKu fjiss ypOBHSI CcpegHero o0Inero obpa3oBaHUs SIBSIETCS
3aBepIlaoIlMM 3TalloM HerNpepbIBHON TMOATOTOBKMA OO0yuarolmxcs B 006sacTu
MHGOpPMaTUKA U MH(OPMALIMOHHO-KOMMYHUKALIMOHHBIX TeXHOJIOTUM, OMMUpPaeTcs
Ha cofiep>KaHue Kypca MH(OPMAaTHUKU YPOBHsI OCHOBHOTO 00iriero obpa3oBaHus 1
OMBIT  TIOCTOSTHHOTO  TMpUMeHeHWs  WH(OPMAI[MOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTUM, [aéT TeopeTHYeCKOoe OCMbIC/eHWe, UHTeprpeTalyuio U 0000iieHre
3TOTrO OIbITa.



PesynbTarel  yryiyO/MEHHOTO YPOBHA U3y4ueHWs yueOHOTO TipegMeTa
«HpopMaTrKa» OpUEHTHPOBaHbl Ha TI0JiydeHUWEe KOMIIETEHTHOCTeH  JJis
nocneAywierd TnpodecCUOHa/NbHOW /IeITeIbHOCTM KaK B paMKax JaHHOM
TipeMeTHOM 006/1aCTH, TaK U B CMeXXHBIX C Hell 00acTsix. OHU BK/IIOUAIOT B CeOs:

OBJ/Ia/leHHe K/IHOUeBbIMU TOHSTUSMU M 3aKOHOMEDHOCTSIMU, Ha KOTOPBIX
CTPOUTCS [laHHasi TIpeMeTHasi 00/1acTh, pacliO3HaBaHHWE COOTBETCTBYKOILUX UM
TIPU3HAKOB M B3aMMOCBSsi3el, CIIOCOOHOCTh ZIeMOHCTPHUPOBATh PAa3/IMUHbIE TI0X0/IbI
K M3YUYeHUIO SIBJIeHUM, XapaKTepHBIX JJIs U3ydaeMoi TipeiMeTHOM 06/1acTy;

yMeHUe pelllaTb TUMOBbIe TMpaKTUUeCKUe W TeopeTUuecKue 3ajjauw,
XapakTepHble i1 MCII0/Ib30BaHUS METOJIOB M UWHCTPyMEHTapusi [JaHHOM
ripeiMeTHOM 06/1aCTH;

Ha/lnyue TIpeJCTaB/eHWd O JaHHOW TpeAMeTHOW 00/IacTH Kak LIeJIOCTHOM
Teopun (COBOKYITHOCTH TEOpHii), OCHOBHBIX CBS3SIX CO CMEXHBIMH 00aCTIMHU
3HaHWUM.

B pamkax yrny6s€éHHOrO ypoBHS M3yueHus1 MHMDOPMaTHUKUA 00ecrieurnBaeTcCs
1jeJieHarpaB/IieHHasi TIOATrOTOBKA 00yuaromxcsi K Mpojo/DKeHH0 obpa3oBaHusl B
opraHu3aiussx  TpodeccHoHasbHOTO  00pa3oBaHUsI TI0  CIeI[UaJbHOCTSM,
HEeIOCPe/ICTBEHHO CBSI3aHHBIM C  LMA(POBBIMU  TEXHOJOTHSIMU, TaKUM Kak
TporpaMMHasi MHKeHepusi, UHhOopMalloHHass 06e301acHOCTh, MHGOPMaIMOHHbIE
CUCTeMbl W TEXHOJIOTUH, MOOWIbHBIE CHUCTEMBI U CeTH, OOJbllie [aHHbIE U
MaIllMHHOe O00yueHHe, TPOMBIIIJIEHHbIM WHTEPHET Bellleld, WCKYCCTBEeHHbIN
WHTEJ/I/IEKT, TeXHOJOruu OecrpoBOAHON CBsi3W, PpPOOOTOTeXHWKA, KBAaHTOBbIE
Te€XHOJIOTUH, CHUCTEMBI pacIipefie/IeHHOTO peecTpa, TeXHOJIOTUW BUPTyalbHOW U
JIOTIOJTHEHHOM peasibHOCTel.

OcHoBHasg 1ie/ib  u3yueHusi ydeOHoro mipegMerta «MHbopMaThKa» Ha
yraybiéHHOM  YpOBHe cpegHero o0miero oOpa3oBaHusi — oOecrieueHHe
JanbHelIero pasBUTHUs WHGOPMALIMOHHBIX KOMIIeTeHIM 00yuarolerocs, ero
TOTOBHOCTH K JKHU3HHU B YCJIOBUSIX Pa3BUBAIOIIerocss WHGOPMaI[MOHHOTO 001jecTBa
Y BO3pacTawollleil KOHKYpDeHI[MM Ha pbIHKe Tpyjaa. B CBs3uM C 3TUM u3yuyeHUe
nHdopmaTuky B 10-11 Kmaccax Ao/DKHO 00ecrieunTh:

c(hOpMHPOBAaHHOCTL MHPOBO33DEeHMs,, OCHOBAHHOTO Ha TIOHMMaHWUW POJH
vH(bOpMaTUKX, WH(OPMAI[MOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUM B
COBpPEeMEHHOM O00I11eCTBe;

c(hOpMHUPOBAHHOCTb OCHOB JIOTUUECKOTO U aTOPUTMHUYECKOTO MbILLIIEHUS;

c(hOpMHUPOBAaHHOCTb YMEHUM pa3inuath (akTbl M OLIEHKW, CpPaBHUBAThb
OlleHOYHble BBIBO/IbI, BUJIeTh UX CBSI3b C KDUTEPUSIMU Ol[€eHHWBAaHUS U CBSI3b
KpUTEepHeB C onpeieIEHHOM CUCTeMOM LIeHHOCTeM, TIPOBepPSTh Ha IOCTOBEPHOCTD U
0600611aTs UH(OPMaI[HIO;



chOpMUPOBAHHOCTh  MPEJCTaBAeHUNA O BAUSHUM  UH(GOPMALIMOHHBIX
TEXHOJIOTUA Ha >KW3Hb UYe/ioBeKa B 00IlecTBe, TMOHKMMaHWEe COL[MAIBLHOTO,
5KOHOMHUUYECKOTr0, IIOJIMTUYECKOro, KYyJIbTYPHOIO, HOPUAUYECKOro, MPUPOLHOTIO,
S5PrOHOMHUYECKOr0,  MEJULMHCKOr0O WU (DU3MOJIOTUUECKOIO0  KOHTEKCTOB
VMH(}OPMAaIMOHHBIX TEXHOJIOTUM;

TIPUHSITHE TPAaBOBbIX U 3TUYECKUX ACEKTOB UH(POPMALIMOHHBIX TEXHOIOTHM,
OCO3HaHWe OTBETCTBEHHOCTH JIFO/eH, BOBJIEUEHHBIX B CO3/jJaHMe U MCI0JIb30BaHUE
VH(OPMAaLMOHHBIX CUCTEM, paclpoCTpaHeHre MH(OpMaLy;

CO3/laHMe YC/IOBUM /i1 Pa3BUTHSI HABBIKOB y4eOHOH, IPOEKTHOM, HayuHO-
WCC/IeJOBATe/IbCKOM U TBOPUYECKOW JesTe/TbHOCTH, MOTHBAL[MU O0yYaroIuXxcsi K
CaMOpa3BUTHIO.

B cogepkanuu yueOHoro mipegMmeta «MHMoOpMaTrKa» BBIIEISIOTCS YeThIpe
TeMaTUYeCKUX pasze’a.

Paznen «lludpoBasi rpaMOTHOCTB» TOCBAIIEH BOIIPOCAM YCTPOMCTBA
KOMITBIOTEDOB Y JIDYTUX 5JIEMEHTOB LM(POBOr0 OKDPY)KEHMs, BK/rOYast
KOMIIbIOTEPHbIE CeTH, UCI0/Ib30BaHUI0 CPE/ICTB OTePaLIMOHHOM CHUCTeMbl, paboTe B
cetu VIHTepHET U UCII0/Ib30BAHUID WHTEPHET-CePBHUCOB, WH(POPMALMOHHOU
Ge30macHOCTH.

Paznen «Teoperuueckue OCHOBbI HH(OPMATHKH» BK/IHOUaeT B cebs
MOHATUMHBIM anrnapat WH(QOPMAaTHMKH, BOIPOCHl KOAWPOBAHUS WH(OpMAaLUH,
v3MepeHUss WHGOPMAI[MOHHOTO 00BEMa [JAHHBIX, OCHOBBI anreOpbl JIOTUKU H
KOMIIbIOTEPHOI'0 MO/Ie/IMPOBAaHUS.

Pasgen «AnropurMel ¥ IporpaMMHUpOBaHHe» HallpaB/eH Ha pasBUTHE
aJICOPUTMUYECKOTO MBIIILJIeHUs], pa3paboTKy alrOpUTMOB U OLIEHKY MX CJI0XKHOCTH,
(¢bopMHUpOBaHUe HaBLIKOB peasid3aliui MpOrpaMM Ha si3bIKaX MPOrpaMMHPOBaHUS
BBICOKOT'O YPOBHS.

Paznen «VH(opManoHHbIe  TEXHOJIOTMM»  TIOCBSIIEH  BOMNpPOCaM
TIpUMeHeHUs1 MH(QOPMALMOHHBIX TEeXHOJIOTHUH, peajvM30BaHHbIX B TIPUK/IAJHBIX
MPOrpaMMHbIX TIPOAYKTaX U MHTEPHET-CePBUCAX, B TOM UMCJIe B 3a/jlauax aHa/iu3a
JAHHBIX, WCTIOb30BaHUIO 0a3 JAHHBIX W 37eKTPOHHBIX TabuUL] /IS pellieHus
TIPUKJ/IaJHBIX 3a7a4.

B mpuBegéHHOM fanee cojep)kaHuM ydyeOHoro ripegmeta «MH$opmaryka»
KYPCHBOM  BBbIJIeJIEHbl  [IOTIOJTHUTE/IbHbIE TeMbl, KOTOpDble He BXOZAST B
o0si3aTeNbHYIO0 TIpOrpaMMy 00yueHUs, HO MOTYT OBITb Mpe/JI0KeHbI /1JIs1 U3yUYeHUsI
OTJie/IbHBIM MOTHMBHPOBAHHBIM U CIIOCOOHBIM 00y4YaroL{UMCSl.

YrnyO/néHHbIN  ypOBeHb U3yueHUs WHGOPMATUKU pEeKOMEHAYeTcs  [iIs
TEeXHOJIOTUYECKOTO  TpOoQuiis, OpPUEeHTUPOBAHHOTO HAa  WHXXEHEePHYH U
MHGOPMALMOHHYIO0 Cdepbl /leaTebHOCTU. YTIyO/JéHHBIM ypOBEHb U3yueHUs
vHbopMaTUKK obecrieurBaeT: MOATOTOBKY 00y4YarollMXCsi, OpUeHTUPOBAaHHBIX Ha



CTIeMaIbHOCTA B 00/1acTH  WH(OPMAI[MOHHBIX TEXHOJOTMM W WHKeHepHbIe
CIeLUaNbHOCTA, ydacTHe B TMPOEKTHOM W HCC/IeJOBaTe/IbCKOM [1esTebHOCTH,
CBSI3aHHOM C COBpPEMEHHbIMU HarpaB/JeHUSIMU OTpaciu  UHGOPMAal[MOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUM, MOATOTOBKY K y4aCTHIO B OJTMMITUAZAX U cAaye
EfuHOro rocyjapCTBeHHOT0 5K3aMeHa 1o HhopmaTUKe.

[TocnemoBaTeNlbHOCTh W3y4YeHUs TeM B Tipefiesiax OJHOTO Trofa o0yueHHs
MOXXeT ObITb M3MeHeHa [0 YCMOTPEHMIO YUWTe/s TPU TOJrOTOBKe paboueit
TPOrpamMMbl U MIOYPOYHOTO [JIAHUPOBAHUSI.

OO11ee UKC/I0 YaCOB, PEKOMEH/IOBAHHBIX [I/Is1 U3yueHUss HHHOPMaTHKU — 272
yaca: B 10 ksacce — 136 yacoB (4 uaca B Heziento), B 11 knacce — 136 uacoB (4 yaca
B HeJlest0).



COAEPXXAHUE OBYUEHUSA
10 K/TACC

udpoBas rpaMoTHOCTH

TpeboBaHuss TeXHUKH 0€30MaCHOCTM M TWUTHEHbI TIpy  paboTe ¢
KOMITbIOTEPAMU U [IPYTUMH KOMITOHEHTaMH L{M(POBOTO OKPYKEHUSI.

[TpuHLMITEI paboThI KOMIBIOTEPOB U KOMITbIOTEPHBIX CHUCTeM. ApPXUTEKTypa
¢doH HeiiMaHa. ABTOMaTUuUeCcKOe BbBINIOJHEHWE TIPOrpaMMbl MPOLIECCOPOM.
OmneparvBHasi, TIOCTOSTHHas W JoJiroBpeMeHHasi TlamsiTh. OOMeH JaHHBIMH C
MOMOLIBIO IWH. KOHTPOJI/1ephl BHEIIHUX YCTPOUCTB. [IpssMOU JOCTYT K MaMSITH.

OcHoOBHBIE TeHJeHL[UU pasBUTUA KOMITbIOTepPHBIX TeXHOJIOTUH.
[TapasnsenbHbIe BbIUKCJIEHUS. MHororipoLeccopHbie CUCTEMBI.
CynepKoMITbIOTepBI. Pacripesie/iéHHbIe BBIUMCIUTETbHBIE CHUCTEMbI U 00paboTKa
OonmblMX faHHBIX. MoOWIbHBIE LMQPPOBBIE YCTPOWCTBA U UX pOJb B
KOMMYHUKAaLUSAX. BcTrpoeHHsblie KOMIIbIOTEepHI. MUKPOKOHTPOJI/IePHI.
Po6oTH3MpOBaHHbIE TTPOU3BO/ICTBA.

[TporpammHOe obecrieueHrie KOMITbIOTEPOB U KOMIIBIOTEPHBIX CHCTeM. Buibl
MIpOrpaMMHOTO obecrieueHUs1 M WX Ha3HaueHuWe. OCOOEHHOCTH TPOrPaMMHOIO
obecrieueHrsi MOOWIBHBIX ycTpoucTB. [lapaisienbHoe TIporpaMMHpOBaHUe.
CucrtemHoe mporpaMMHoe obOecrieueHue. OrepaljMOHHbIE CHUCTEMbI. Y THUUTHIL.
Hpaviepbl  ycTpoucTB. WHCTamisiuvss W AEUMHCTA/UISIUAS ~ OPOrpPaMMHOIO
obecmieueHusl.

@aitioBble cUCTeMbl. [IpUHLMMOBI pa3MeleHUsi U WUMeHOBaHWs (PailioB B
JosroBpeMeHHOM TtamMsTH. [11a6/0HBI A1 OTTMCaHMS TPYII (aiiioB.

[TporpammHoe obecrieueHue. JInileH3UpOBaHWe TTPOrPAMMHOTO OOecTieueHust
u 1udpoBeix pecypcoB. [lpompuerapHoe u cBo0OOAHOe TPOrpPaMMHOE
obecrnieueHre. Kommepueckoe ¥ HeKOMMepUeCKOe KCI0/Ib30BaHKe TTPOrPaMMHOTO
obecrieueHrsi ¥ IMGPOBLIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBIMBaeMasl
3aKOHOZATe/bCTBOM Poccurickont ®efepaljvy 3a HelpaBOMEpPHOEe UCI0JIb30BaHUe
IIPOrpaMMHOT0 obecrieueHus1 U LU(PPOBBIX PeCypCOB.

[IpyMHLMIIBI TIOCTPOEHUS U arapaTHble KOMIIOHEHTbl KOMIIbIOTEPHBIX CEeTeH.
CeteBsle nipoTokoJ/ibl. CeTb HTepHeT. Ajpecarjus B cetd HTepHeT. [IpoTOKOJIBI
creka TCP/IP. CucteMa JOMeHHbIX UMEH.

Pa3genenune IP-ceTv Ha mojceTH C MOMOIIBIO Macok nozceTed. CeTeBoe
aMVHUACTpUpOBaHue. [lolyueHre [JaHHBIX O CeTeBbIX HACTPOMKAX KOMIIbIHOTEpaA.
[IpoBepka Hamuuusg CBsI3U C y3/ioM ceTd. OrnpepesieHVMe MaplipyTa [ABMKEHUS
1aKeToB.

Buner  pgearenpHocTu B cetu  MHrepHer.  CepBucbl  VHTepHera.
["eonH(doOpMalMOHHbIe CUCTeMBI. ['e0/I0KallMOHHBIE CEPBUCHI PealbHOrO BpeMeHU



(HaripuMep, JIOKal[Msi MOOW/IbHBIX Tee)OHOB, OTMpejiesieHre 3arpy’KeHHOCTU
aBTOMarucTpaseil), MHTepHET-TOProB/isi, OpOHUpPOBaHKe OWIETOB Y TOCTUHULI.

['ocyapcTBeHHbIE 3/IEKTPOHHBbIE CEepPBUCHI U yCiIyrd. CoLuajibHble CeTh —
opraHu3salysi KOJUIEKTUBHOTO B3aUMOJENCTBUS U oOMeHa faHHbIMU. CeTeBOM
TUKeT: TpaBW/a TIOBeJleHUS B KubeprpoctpaHcTBe. [Ipobsiema TMOJIMHHOCTH
nosiyueHHOU nHMOopMaLy. OTKpbIThie 00pa3oBaTe/ibHbIE PeCYPCHhI.

TexHOreHHble W 3KOHOMWYECKHEe YTrpo3bl, CBSI3aHHbIE C KCIO/b30BaHUEM
MH(POPMAaLIMOHHO-KOMMYHHUKALIMOHHBIX TexXHosorui. OO1mue rpo6sieMbl 3aluThl
uHbopMaiiui ¥ uH(popMmaimoHHoW  Ge3omacHoctu.  CpeAcTBa  3allUThHI
vH(MOpMalMM B KOMIIbIOTEPaX, KOMITbIOTEDHBIX CETSIX W aBTOMAaTU3MPOBAHHBIX
vHbOpMalMOHHbIX  cucTeMax. [lpaBoBoe ob6ecrieueHue HHGOPMALIMOHHOM
Ge3omacHOCTH.

[TpepoTBpallieHWe  HECAaHKLIMOHMPOBAHHOTO  AOCTyla K JIAYHOU
KOH(UIeHLIMaIbHOM WH(OpPMaLIMY, XpaHsIIencss Ha MepCcoHaIbHOM KOMIIbIOTepe,
MOOU/IBHBIX yCTpOWMCTBaX. BpesoHOoCHOe mporpaMmMHoOe obecrieueHre U CroCOObI
O6opbObl C HUM. AHTUBUDYCHble TIpOrpaMMbl. OpraHu3alusi JIMYHOTO apXuBa
vH(popmaiuu. Pe3epBHoe KonvpoBaHue. [laposibHasi 3alljuTa apXuBa.

[MudpoBanve [aHHbIX. CUMMETPUUHbIE W HECMMMeTpPUUHbIe LIU(PHI.
MMudper npoctori 3amenbl. [ugp Leszaps. Iudp Bukenepa. Aaroputm
mmgppoBanus RSA.

TeopeTruueckue 0CHOBbI MHPOPMaTUKU

Wudbopmarusi, gaHHble U 3HaHus. MIHGOpMalLMOHHbIE TPOLIecChl B TIPUPOJE,
TeXHHKe U 00I1[ecTBe.

HemnpepbiBHbIe ¥ JUCKPeTHbIe BeIMUWHBI U CUTHa bl Heob6xoauMocTb
JUCKpeTH3aluu uHdOopMaluy, TipefAHa3HAaueHHOW /g XpaHeHus, repejaud |
00paboTKH B IU(POBBIX CUCTEMAX.

[BouuHOe KOAUWpOBaHWe. PaBHOMepHble U  HepaBHOMEpHbIe  KO[bI.
HexkoaupoBaHue COOOILeHMI, 3alMCaHHBIX C TIOMOIBI0 HEPaBHOMEPHBIX KO/IOB.
YcnoBue ®aHo. IlocTpoeHuWe OAHO3HAYHO [EeKOAWPYeMbIX KOJOB C ITOMOLLbIO
JepeBa. EMHULIBI M3MepeHUs KoinuecTBa MH(opMaLyy. AndaBUTHBIN TTOAXOM K
OLleHKe KO/IMueCcTBa MH(OopMaLuu.

Cuctembl cumciieHUs.. Pa3BépHyTasi 3amuch 1eJIbIX W [JPOOHBIX 4YuCen B
MO3ULMOHHOM cucTeMe cuucaeHus. CBOMCTBa TO3UI[MOHHOW 3alyCH 4YMC/ia:
KOJIMYeCTBO LUGP B 3aMuCH, NIPU3HAK JeJUMOCTH UMC/la Ha OCHOBaHUE CHCTeMbI
CYMC/IeHUsI. AJITOPUTM TepeBOo/a LeJIOro Yyucsia u3 P-uuHOM cUCTeMbl CUKMC/IeHHS B
JeCITUUYHYI0. AJITOPUTM TepeBojja KOHeuHOW P-uuHOW apobu B AeCATUUHYHO.
AATOpUTM TIepeBO/la 1IeJIOTO YMC/ia U3 AeCITUUHOM CHUCTeMbl cuuciieHus B P-
nuHyto. IlepeBos KOHeUHOW JAecaTHUHOM JApobu B P-munHyro. JIBouwuHas,
BOCbMepUYHAas Y 1leCTHa/LaTepUyHasi CUCTeMbl CUMC/IeHUs], CBSI3b MeXy HHMHU.



ApudmMeTrueckue oriepaljiud B TO3ULIMOHHBIX CUCTeMax CuucieHus. TpoudHas
yPaBHOBeELLIEHHAs! CUCTeMa CUKC/IeHUsl. JIBOMYHO-[eCATUYHAs CUCTeMa CUUC/IEHUS.

KoaupoBanue TtekcTtoB. KopupoBka ASCII. OpHoOaliTHble KOAMPOBKH.
Crangapr UNICODE. KomupoBka UTF-8. Ompepenenve HWH()OpPMaLMIOHHOTO
00BEMa TEKCTOBBIX COOOIIeHNUH.

KogupoBanne  m3o06paxenuii. OijeHka  HWHGOPMAIMOHHOTO  00BEMa
rpaduueckux JJaHHBIX TPH 3a/]JaHHBIX pa3pellieHuH U riyOrHe KoJupOoBaHUS 1]BeTa.
LIBeToBble MOZenu. BekropHoe KogupoBaHue. @opMmarhl rpaduueckux (hausos.
TpéxmepHas rpaduka. @pakranbHas rpaduka.

KopupoBaHue 3Byka. OtjeHKa WH(GOPMAalLMOHHOTO 00bEéMa 3BYKOBBIX JJaHHBIX
TIpU 3a/JaHHBIX YaCTOTe AUCKPETU3aLMU U Pa3psiiHOCTA KOJHMPOBaHUSI.

Anrebpa noruvku. [ToHSTHe BbICKa3biBaHUS. BbICKa3bIBaTe/bHBIE (HOPMBI
(mpeaukaThl). KBaHTOPBI CylijeCTBOBAHUS U BCEOOII[HOCTH.

Jlornueckve omnepauyu. Tabmuibl UCTUHHOCTH. JlorHueckue BbIpa>kKeHHS.
Jlornueckve TtoxzaecTtBa. /loKa3aTesbCTBO JIOTHUECKMX TOXKIECTB C ITOMOILIBbIO
Tab/IML] UCTUHHOCTY. JIoruueckye oriepalyy U orepariuy Haji MHOXKeCTBaMH.

3aKoHbI anreOpbl JIOTMKW. OKBUBAJIEHTHbIE TMPeo0pa30BaHUs JIOTUUECKUX
BbIpa)keHWH. Jlornueckue ypaBHeHUs] U CUCTEMbI yPaBHEHHUN.

Jlornyueckve (QyHKLMU. 3aBUCMMOCTb KOJIMYECTBA BO3MOJKHBIX JIOTHUECKUX
(YHKIMM OT KOIMYeCTBa apryMmeHTOB. [To/THbIe CUCTEMBI JIOTUYeCKUX (PYHKLIAM.

KaHoHuueckve  (opmbl  JIoTUUECKUX  BbipakeHUd.  CoBepllieHHbIe
JV3bIOHKTHMBHbIE W KOHBIOHKTHBHbIE HOpPMasbHble (OPMBbI, aJrOPUTMbI KX
TIOCTPOEHHsI 10 Tabsiviie MCTUHHOCTH.

Jlornyeckve »3eMeHTbI B COCTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psaseii cymmarop. [locTpoeHre cxeM Ha JIOTUUECKUX 3J/IeMeHTax IIo
3alaHHOMY JIOTUYeCKOMY BBIDaXKEHHIO. 3anucCh JIOTUUECKOTO BbIP&KEHUS T10
JIOTUUeCKOU CXeMme.

[IpesncraBreHre Lie/bIX 4YWcCe/l B MNaMATH KOMIbioTepa. OrpaHWYeHHOCTb
[lvaria3oHa 4Yuces NpPU OrpPaHWYEHUWH KOJIMuecTBa pa3psagoB. I[lepernonHeHue
pa3psiAHON ceTKH. be33HakoBble U 3HAKOBbIE JaHHBbIE. 3HAKOBBINA OWT. /IBOMUHBIM
JIOTIOJTHUTETbHBIA KO/ OTPULIaTe/TbHBIX YMCEJI.

[TobutoBbie soTMUecKue orepauyd. Jloruueckuii, apudmeTuueckuii u
UKIMYeckui  caBurd. [lludpoBanve ¢ TIOMOIIBIO TIOOMTOBOM — Orepaljuu
«uckmoyaronee NJIN».

[IpesncTaB/ieHre BellleCTBEHHBIX YMCEJ B MaMSATH KOMIIbIOTEpa. 3Hayvallas
YacTh Y TMOPSAOK urciia. Jluara3oH 3HaueHWM BelleCcTBeHHbIX uuces. [1pobaembl
XPaHEHUs1 BELEeCTBEHHbIX UHWCeJI, CBSI3aHHble C OrpaHUYEeHWEeM KOJIMYeCTBa
pa3psoB. BbInonHeHve omnepanui C BelleCTBEHHbIMHA YMC/IAMM, HAaKOIJIeHue
OLLIMOOK TIPU BBIUNCTIEHUSIX.



AIrOpUTMBI U NPOrPaMMHUPOBaHUe

OmnpegeneHrie BO3MOKHBIX pe3y/bTaTOB pabOThI MPOCTEMIINX aArOPUTMOB
yrpaB/ieHUs] HWCIIOJHUTENSMA W BbIUMCIUTENbHBIX aaroputMmoB. OripesesieHue
WCXO/IHBIX JIaHHBIX, TIPU KOTOPBIX aJlfOPUTM MOJKET JjaTh TpeOyeMblii pe3y/ibTar.

OTanbl pellieHUs] 3aJlad Ha KommbloTepe. VHCTpyMeHTasibHble Cpe/CTBa:
TPaHC/IATOP, OT/IaJuMK, NPO(QUIMPOBIIMK. Komnuisiusi W WHTepripeTaLus
rporpaMM. BupTyasibHble MallliHBI.

WnTterpupoBaHHast cpefia pa3paboTku. MeToabl OTAaJKA TPOrPaMM.
Wcnonp30BaHHe TPAacCUPOBOYHBIX Tabsuil. OTmagouHblii BbIBOZ. IloiilaroBoe
BBITIOJIHEHWE TIporpamMMebl. Touku octaHoBa. [IpocMOTp 3HaueHul NepeMeHHbIX.

Aspik nporpammupoBanus (Python, Java, C++, C#). Tunel [aHHBIX:
L[eJIOUMC/IeHHble,  BellleCTBeHHble, CHUMBOJIbHbIE, JIOTUYeCcKWe. BeTBneHwus.
Cnoxuble ycnoBusi. Luknel ¢ ycoioBueM. Lukiabl MO repeMeHHOM.
B3aumo3aMeHsieMOCTb  pa3/iMuHbIX  BUOB  LIMK/JIOB. VIHBapuaHT  LUKJa.
CocTaBneHue LMK/Ia C MCIO0JIb30BaHWEM 3apaHee OrpejeéHHOr0 WHBapUaHTa
L[MKJIa.

ToKymeHTUpOBaHue Tporpamm. Wcnonb3oBaHue KOMMeHTapHeB.
[ToAroToBKa onMcaHusi NpOrpaMMbl ¥ MHCTPYKLIMM /151 TI0JIb30BaTeIs.

AnroputMbl 00pabOTKK HAaTypa/bHBIX UMCes, 3alMCaHHbIX B TMO3UI[MOHHBIX
cucteMax Cuuc/ieHUWs:: pa3OueHMe 3amucd uuc/la Ha OT/e/ibHble LU(pBHI,
Haxo)KJeHue CyMMbl W Tipou3BeJeHUsi 1[U(dp, HaXOXKAeHWe MaKCUMaabHOU
(MUHHMa/IbHOM) LU (PBI.

HaxoykgeHue Bcex MPOCTBIX YKCeN B 3aJjaHHOM Auana3oHe. IlpescraBieHue
yKc/Ia B BU/le Habopa MpOCThIX COMHOXKUTeeH. ANTroOpuTM OBICTPOrO BO3BeZEeHHs
B CTelleHb.

Ob6paboTKa JaHHbIX, XpPAHALUXCS B (aiiyiaXx. TeKCcToBbIe U ABOWYHbIE (haiisIbl.
daiioBble TepemMeHHble ((annoBble ykaszaTenu). UrteHwe u3 (aivia. 3anuch B
(aiin.

Pa3buenue 3aiaur Ha 1oz3aAaun. [lognmporpamMmel (TIpoLieAyphl U PYHKLIUN).
Pekypcusi. PekypcuBHble 00BeKTbl ((pakTanbl). PeKypcHBHbIE TIpOLeAypbl H
dbynkuuu. Vcrosnb3oBaHye cTeKa /1Jisi OpraHu3aliii peKypCHBHBIX BBI30BOB.

Wcnonb3oBaHue CTaHAAPTHOM OWUO/IMOTEKU s3bIKa IPOTPAaMMUPOBAHUS.
[MogkmtoueHre  OUOMMOTEK  TOATIPOTpaMM  CTOPOHHMX  ITPOM3BOJUTEjEH.
Moy ibHBIM MPUHLMIT TOCTPOEHUS TPOrPaMM.

YucneHHble MeToAbl. TouHoe W TpUOMDKEHHOE pelleHusl 3a/avu.
YuicsieHHBIe MeTO/IbI PellieHUsI ypaBHeHU: MeTo/ Tiepebopa, MeTo i TI0JIOBUHHOTO
nenenuvs. [TpubmkéHHOe BBIUMC/IEHHE JIMH KPUBBIX. BbluncieHue Tioiiazei
(Guryp C TOMOLLBIO UWCJIEHHBIX MeTOZOB (MeTOJ TMpPSIMOYIOJbHHUKOB, MeTO[,



Tpaneiuii). Ilouck Makcumyma (MUHUMyMa) (YHKIUM OJHOW TepeMeHHOU
MeTO/OM TTOJIOBUHHOTO Jie/IeHUSI.

OO6paboTKa CHMBOJIbHBIX [JlaHHBIX. BcTpoeHHble  (PYHKI[MK  Si3bIKa
IIPOrpaMMHPOBaHUs [l 00pab0OTKM CUMBOJILHBIX CTPOK. ANTOPUTMBI 00paboTKH
CMMBOJIBHBIX CTPOK: TMOJCYET KO/JIMYeCTBa TMOSBJIEHWA CHUMBOJIA B CTPOKE,
pa3buieHre CTPOKM Ha CJioBa T0 MpobenbHBIM CHMBOJIAM, TOMCK TOACTPOKU
BHYTPM [IaHHOW CTPOKHM, 3aMeHa HaulileHHOM TIOJCTPOKM Ha JAPYryK CTPOKY.
['eHepalusi BCcex CJIOB B HEKOTOPOM ajaBuTe, Y/ OBIETBOPSIOIIUX 3a/laHHbIM
orpannueHusM. [Ipeobpa3oBaHue urc/ia B CHMBOJIbHYIO CTPOKY U 0OpaTHO.

MaccuBbl UM TI0C/Ie[OBATebHOCTA 4Yucen. BbruncieHue 0060011EHHBIX
XapaKTePUCTUK 3/IEMEHTOB MacCHBa WM YMCJIOBOM TOC/Ie/10BaTe/TIbHOCTU (CyMMBI,
MpOU3Be/IeHUs], CpeJHero apu(mMeTHyeckoro, MUHMMAa/JbHOIO U MaKCUMaJIbHOTO
5/7IeMEHTOB, KOJIMUECTBAa 3/IEMEHTOB, Y/OBJIETBOPSIOIIMX 3alaHHOMY YCJIOBHUIO).
JIMHeWHbIM TTOUCK 3a/IaHHOTO 3HaueHUsl B MaCCUBe.

CopThpoBKa OJHOMEpPHOro MaccuBa. [IpocTbie MeTO/bl COPTUPOBKU (METOZ
mMy3bIpbKa, METOJ, BbIOOpa, COPTHMPOBKAa BCTaBKamMH). COPTUPOBKA CI/IMSHUEM.
bricTpas coptvpoBka MaccuBa (anroput™m QuickSort). [IBOMYHBIM TIOMCK B
OTCOPTHPOBAaHHOM MacCHBe.

[IBymMepHble MacCHUBBI (MaTpHilbl). AJATOPUTMBI 00pAbOTKU [IBYMEpHBIX
MaCCHBOB: 3all0/ITHEHUE JByMEPHOIr0 YKMC/I0OBOrO MacCHBa 10 3a/|JaHHbIM IpaBU/iaM,
TOMCK 3JIeMeHTa B JBYMEPHOM MacCHUBe, BbIUMC/IeHHMEe MaKCMMyMa (MUHUMYyMa) U
CyMMBbI 3/IeMEHTOB [BYMEDHOTO MacCHBa, IepecTaHOBKa CTPOK M CTOJIOL[OB
JIBYMEPHOI'0 MacCHBa.

NudopmaloHHbIe TeXHO/IOTHH

TekcToBblli Tmipolieccop. PenakthpoBaHue U (opmarvpoBaHue. [IpoBepka
opdorpaguu u rpammaTtukd. CpejcTBa TOUCKA U aBTO3aMeHbl B TEKCTOBOM
npoueccope.  Mcnosb3oBanue — ctwied.  CTPyKTypUPOBaHHbIE — TEKCTOBBIE
nokymeHTbl. CHOCKH, orjaesieHue. KosekTvBHass paboTta ¢ [JOKYMEHTaMU.
WHCTpYMeHTHI pelieH3UPOBaHMs B TEKCTOBBIX mporjeccopax. Ob6/auHble CepBUCHI.
Henoasi mepernucka. Pedepat. [lpaBuia 1UTHpPOBaHUS HCTOYHUKOB U
oopmsieHusi Gubmvorpaguueckux ccoiiok. OdopmieHUe CrKUCKa JATEPaTyphl.
3HaKOMCTBO C KOMIBIOTEDHOU BEPCTKOM TeKCTa. TexHWuYecKue CpejCcTBa BBOJA
TekcTa. Crenuanu3vpoBaHHble CpeICTBa pPeJAKTAPOBAaHUS MaTeMaTHU4eCKHUX
TeKCTOB.

AHamu3 gaHHbIX. OCHOBHbIE 3a/laud aHa/aM3a [aHHBIX: MPOrHO3HWPOBAHUE,
K/accu(uKalus, KaacTepusalusi, aHaivu3 OTK/IOHeHWM. [locienoBaTenbHOCTB
pellleHUs 3aflau aHa/M3a AAHHbIX: COOp TEePBHUYHBIX JAHHBIX, OUHMCTKA W OIleHKa
KauecTBa JaHHBIX, BbIOOD W/WIM TIOCTPOEHHe MOJesH, TIpeoOpa3oBaHre [JaHHbBIX,
BU3ya/M3aliusl [JaHHbIX, UHTepIpeTalusi pe3y/bTaToB. [IporpaMmHbie cpejcTBa U



VMHTepHeT-CepBHUChHI i1 00pabOTKY U Mpe/CTaB/ieHus JaHHbIX. bosblie JaHHEBIe.
MarmHHoe o6yuenue. VIHTe/IeKTyanbHbI aHa/IU3 JaHHbBIX.

AHanu3 AAHHBIX C TOMOLbIO 37IeKTPOHHBIX Tab/ul]. BrluncieHre CymMbl,
cpeziHero apugmeTHueckoro, Haubosbliero (HauMeHbLIero) 3HaueHus Juara3oHa.
Beluvcnenve Kos(pduiueHTa KOppeisuyyd [ABYX PsAoB JAaHHbIX. [locTpoeHue
cTon0yYaThiX, JWHEHYaTblXx W KPYroBbiX JAuarpamm. IlocTpoeHue rpaduKoB
dynkuuii. [Togbop muHUM TpeH/ja, pellleHre 3a/jau MPOrHO3UPOBaHUSI.

UucseHHOe pellleHWe YpaBHeHMH C TIOMOIbIO TMozbopa MapamMeTpa.
OnTuMuy3anms Kak MOWCK HaWIyylllero pelleHusl B 3a/laHHbIX yc/a0BusX. LleneBas
¢yHKuyYs, orpaHuueHusi. JIokasbHble U I/100a7bHBII  MUHHUMYMBbI LiesieBOM
dbyHkiuu. PellleHue 3aau ONTUMU3ALMK C TIOMOILBIO 3/IEKTPOHHBIX TabO/MLI.

11 K/TACC

Teoperuueckue 0CHOBbI MHPOPMaTUKHU

TeopeTrueckde mMNOAXObl K OLEHKE KOAM4ecTBa HWHGOpMaLuu. 3akoH
aaauTUBHOCTA UHpopMaluu. Popmyna Xaptid. VHbopmalus U BepOSITHOCT.
®opwmyna IlleHHOHa.

Anroputmbl ©kaTusi fgaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroput™m LZW. AJTOpUTMBI CKaTusl [JaHHBIX C TIOTepSIMU. YMeHbIleHue
r/1yOuHBI KoupoBaHus 1[BeTa. OCHOBHBIE W/ieu anropuTMoB okatust JPEG, MP3.

CKoOpoCTh Tepefaud [aHHbIX. 3aBUCMMOCTb BpeMEHU Iiepefauyd  OT
nHGOpPMaI[MOHHOTO 00bEMa AAHHBIX U XapaKTepHUCTHK KaHasma CBs3U. [IpUuMHBI
BO3HUKHOBEHHUS OLIMOOK Tpu Tmepefaue JAaHHbIX. Kozbl, TO3BOJISIOLIHME
oOHapy)XMBaTh W WCIPaBIATh OITHMOKHW, BO3HHMKAIOIWE TMpHU Ilepejade JaHHBIX.
Paccrostare XsmmuHra. KoaupoBanue ¢ mopTopeHreM 6uToB. Koabl XaMMuHra.

Cuctembl. KOMIMOHEHTbI CHUCTeMbl W HUX B3aumogencTtBue. CHUCTeMHbIN
3¢ dekT. Yrpas/eHre Kak HHGOOPMAaIMOHHBIHN mipoijecc. OOpaTHast CBSI3b.

Mopenu u mogenvpoBanue. Llens mozenupoBaHusi. COOTBETCTBHE MOJeIU
MoleTMpyeMoMy OOBeKTy WM TIPOLecCy, e MOJeaupoBaHus. dopManu3arus
TPUK/IaHBIX 3a/au4.

[lpencraBneHyde pe3y/bTaTOB MOJEJMPOBAaHUS B BHe, YyA0OHOM AJis
BOCTIpUATHS UeIoBeKOM. I'pachrueckoe Tpe/icTaB/ieHHe aHHbIX (CXeMbl, TaOHIIbI,
rpadukn).

I'pacdbl. OcHoBHBIe TOHSTHSA. Buabl rpadoB. Onvcanve rpadoB ¢ MOMOIIbIO
MaTpUL] CMEXHOCTH, BeCOBBbIX MaTpUL|, CIIMCKOB CMeXHOCTU. PeleHue
aTOPUTMUUECKUX 3a/lau, CBSI3aHHbIX C aHaau3oM rpadoB (TOCTpoeHUe
ONTUMA/IbLHOTO MYTA MeX/y BeplliMHaMu rpada, ompejeneHre KoaudyecTBa
pPas/IMUHbIX TIyTeM MeXAY BepIIMHAaMHA OpPHWEHTUPOBAHHOTO AaLUKJ/IAYeCKOro

rpada).



HepeBbst. bunapHoe naepeBo. [epeBbsi monicka. CriocoObl 06xoza Jepesa.
[TpesacraBieHre apudMeTHUYECKUX BbIpaKEeHUH B BUJE JepeBa. JMCKpeTHbIe UTDHI
JIBYX UTPOKOB C MoiHOM uH(opMariueid. [TocTpoeHue fepeBa nepebopa BapyaHTOB,
OIMMCaHWe CTpaTervy Urphbl B TaOJMUHON (opMe. BBIMIpHINIHbIE U TTPOUTPHIIIHEIE
TMO3ULIMU. BBIMIPBIIIHBIE CTpaTeruu.

CpezcTBa MCKYCCTBEHHOIo MHTesiekTa. CepBUCHI MAIlIMHHOIO IlepeBozia U
pacrio3HaBaHus yCTHOW peuur. KOrHUTHBHBIE CepBUCHI. MneHTHdUKALIUS Y TTOUCK
n300pakeHuH, pacrio3HaBaHue UL, Camoobyuatormecst CUCTEMBI.
VICKyCCTBEeHHBIM WHTE/JIEKT B KOMITBEOTEPHBIX Wrpax. Vcrosnb30BaHMe METOOB
WCKYCCTBEHHOTO MHTe/IeKTa B 00yvaroIux cucreMax. Vcrmonb3oBaHue MeTO/[OB
WCKYCCTBEHHOTO MHTes/IeKTa B poboToTexHUKe. VIHTepHeT Beljeil. [lepcrieKTHBEI
Pa3BUTHSI KOMITbIOTEPHBIX UHTE/I/IEKTYa/IbHbIX cCUCcTeM. HelpOHHBbIe CeTH.

AnropurMsl 4 IporpaMMHpoBaHue

dopManu3auuss  TMOHATUSA ~ ajropurMa. MammHa  TeropuHra — Kak
yHUBepca/ibHasi Mo/iesib BeiuncyieHui. Tesnc Uépua—TbropuHra.

Ot1leHKa CI0XKHOCTU BbIYMC/IeHHN. BpeMst paboTbl U 00bEM HUCTIONMb3yeMOit
ramMsiTi, MX 3aBUCMMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OlleHKa
ACMMIITOTUYECKOW  CJIO)KHOCTHA ~ aJIrOPUTMOB. AJITOPUTMBI  TTIOJITMHOMHATBHOM
cnoxxHocTu. [lepeGopHble  anropuTmbl.  IIpvMepbl  pa3/IMUHBIX — aJArOPUTMOB
pelleHns OJHOU 3a/iaur, KOTOPbIE UMEIOT Pa3/IMYHYIO CJIOKHOCTD.

[ToMck TMpOCTBIX yuCesl B 3aJaHHOM Juaria3oHe C TOMOLIbIO aaropuUTMa
«pelteTo JparocheHa».

MHoropa3psiiHble 1ieJible Uuca, 3aJjauu AJIMHHOW apu(hMeTUKHU.

CnoBapu  (accolMaTBHbIE MacCHBBI, OTOOpakeHWs ).  X3II-TabIMLIbI.
[TocTpoeHue angaBUTHO-UACTOTHOTO C/IOBApS AJis 33/IaHHOTO TeKCTa.

Creku. AHa/mM3 TIPaBUIBHOCTH CKOOOUHOTO BBbIpa)KeHHs. BbrumciieHue
apuU(pMeTUUYECKOr0 BbIPa’KEeHHS, 3alTMCAHHOTO B TOCTPUKCHOM (hopMe.

Ouepenu. Mcrnonb3oBaHue ouepeju 11 BDEME@HHOIO XpaHeHUs JaHHbIX.

Anroputmbl Ha rpadax. ITocTpoeHMe MHWHHMMAa/JLHOTO OCTOBHOTO JepeBa
B3BELIEHHOI0 CBSI3HOTO HEOpHMeHTHMpoBaHHOro rpacda. KoamyecTBo pas/idyHbIX
nyTel MeXX/ly BepllMHaM{ OPUEHTHPOBAHHOIO al[MK/INUecKoro rpada. AJIroputm
[erkcTpel.

[epeBbs. Peanusanus fepeBa C IIOMOLLBIO CCBIIOYHBIX CTPYKTYP. JIBOMUHBIE
(buHapHbie) fepeBbsi. [locTpoeHuWe fepeBa [jisi 3aJaHHOTO aprU(MeTHUYeCcKOoro
BbIpakKeHUsi. PeKypcuBHbIe alropuTMmbl 00xoza AiepeBa. Vcronb3oBaHUe CTeKa U
ouepezu it 00Xo/a AepeBa.

[JvHamMuueckoe T1porpaMMHpOBaHUe KakK MeTOJ[ pelleHuss 3a7a4 C
COXpaHeHWeM IIPOMEeXYTOUHBIX pe3y/bTaToB. 3a/auM, pellaeMble C ITOMOLLbIO



JUHAMHUECKOTO TIPOTPAaMMHPOBAHUS: BBIUMC/IEHHE PeKYPCUBHBIX (DYHKIIWH,
MO/ICYET KOJTMUeCTBa BapUAHTOB, 3aZlauyl ONTHMH3ALIUH.

[TousiTe 06 00BEKTHO-OPUEHTHPOBAHHOM TPOrpaMMHUpOBaHUU. OOBEKThI U
k1accel. CBoiicTBa U MeTo/bl 00BeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHa/Iu3.
Pa3paboTka mTiporpaMM Ha OCHOBe O0BEKTHO-OPHEHTHPOBAHHOTO TIO/XO0/a.
WHKarncyisus, Hac/ieZoBaHre, OTMMOP(HU3M.

Cpeabl  6bicTpoii paspaboTku rmporpamMm. [IpoekTupoBaHue uHTepdelica
nosib3oBarens. Vcrnosb3oBaHME TOTOBBIX — YIPaB/sieMbIX — 3/1€EMEHTOB /ISt
TOCTpOeHus1 uHTepdelica.

O0630p  s3BIKOB  TIporpaMMupoBaHMs.  [loHsiTMe 0  mapagurmax
TIPOrpaMMHPOBaHMUS.

NudopMaliuoOHHbIe TEXHO/IOTUA

OTanbl  KOMITbIOTEPHO-MaTeMaTUUeCKOTO  MO/Ie/ITMPOBaHUS:  TIOCTaHOBKa
3afiaud, pas3paboTka MoJe/id, TeCcTUpOBaHWe MOJe/d, KOMIbIOTepHBIM
9KCTepPUMEHT, aHa/Tu3 pe3y/IbTaTOB MO/e/TMPOBaHusl.

[uckpeTusalusi Mpd MaTeMaTHYeCKOM MO/ie/IMPOBaHUM  HemNpephIBHbIX
mpoijeccoB. MogenupoBaHrie ABWKeHUs. MojenupoBaHue — OMOIOTHUeCKUX
cucteM. MaremMaTuyeckue  MOJieTM B SKOHOMHKe.  Bblumc/ivTe/nbHbIe
9KCTIEPUMEHTHI C MO/JIe/ISIMHU.

O6paboTka pe3y/ibTaTOB 3KCIIepUMeHTa. MeTo/, HauMeHbIINX KBa/IpaToB.
OrleHKa YHCIOBBIX TlapaMeTPOB MOJe/NMPyeMbiX OOBEKTOB ¥ IPOLIECCOB.
BoccTaHoB/ieHe 3aBUCUMOCTeH 110 pe3y/ibTaTaM SKCIIepUMeHTa.

BepostHocTHBIe  Mozenu. Metoasl MoHTe-Kapio.  MIMuTaumoHHOe
Mo/ieiipoBaHue. CHCTeMbl MaCCOBOT'O 00C/Ty>KUBaHUSI.

TabmuuHbie (pensiMoHHBIE) 0a3bl AaHHBIX. Tabmuila — mMpezCTaB/ieHUe
cBeleHMM 00 OJHOTUITHBIX 0ObekTax. ITone, 3ammchk. Kimou Tabmmnpel. Pabora c
rotoBoii 06a3oif AaHHbIX. 3ariosiHeHWe 0a3bl JaHHBIX. [lOMCK, COPTUpPOBKa M
bunbTpalus JAaHHBIX. 3arpockl Ha BLIOOPKY AAHHBIX. 3arpochl C MapaMeTpaMH.
BreIuricisiemMbie TI0JIS1 B 3aTpoCax.

MHoroTtabsvudble  0a3bl JaHHBIX. THIBI CBSi3ed MeXKAy TaO/IMIIaMH.
BHerHuii ko4, [lesocTHOCTb 6a3bl JaHHBIX. 3alipOChl K MHOTOTa0MMUHbIM 0a3am
JITaHHBIX.

WuTtepHeT-nipunoxxenusi. [loHsiTHe 0 cepBepHOM U KJIMEHTCKOM YacCTAX CauTa.
TexHO/IOTUSI «K/IMEHT — CcepBep», eé MOCTOMHCTBA M HeAoCTaTKU. OCHOBBI sI3bIKA
HTML u kackagubix Tabmmiy ctuneit (CSS). CijeHapum Ha s3bike JavaScript.
dopmMmbI Ha BeO-CTpaHULe.

Pa3MmelrjeHre BeO-calToOB. Y cjlyra XOCTHHTA. 3arpy3ka ¢aiijioB Ha CaiT.

BBog, n300pakeHW C KCI0/Ib30BaHHEM pa3/MUHbIX U(PPOBLIX YCTPONCTB
(umdpoBbIX (DoTOaTapaToB ¥ MHUKPOCKOIOB, BUeOKaMep, CKaHepOB U JIPyTUX



yctpoiictB). I'padmueckuii pemaktop. Paspeiienue. KagpupoBanue. VcripaBieHue
nepcriekTuBbl.  I'mctorpamma. Koppekuusi  ypoBHeM, KOppeKUWs  LBeTa.
OOGeciiBeunBaHre 1BeTHBIX H300pakeHud. Perymib. Pabora ¢ ob6nactsamu.
OUJILTPEL.

MHorocnoiiHele u300pakeHus. TekcToBble cjioM. Macka cniosi. KaHasbl.
CoxpaHeHue BblZieleHHON 06sacty. IloAroroBKa WIFOCTpaIiuii A1 BebO-calToOB.
AHUMUDPOBaHHbIe W300paXkeHUs.

BektopHasi rpaduka. IlpumurtvBbel. V3mMeHeHMe TOpsifKa 3/1€MEHTOB.
BripaBHuBaHue, pacnpejeseHue. ['pynrupoBka. Kpussle. dopmarbl BEKTOPHBIX
PUCYHKOB. Vcrionb30BaHre KOHTYPOB. BekTopu3aiiysi pacTpOBBIX M300pa>keHUH.

[IpyHUMIBI TIOCTPOEHUSI U  peJaKTUPOBAHUSI TPEXMEPHBIX Mo/lesien.
Cetounble Mofed. Matepuanbl. MojeMpoBaHWe HWCTOYHUKOB OCBELLIeHMUS.
Kamepel. ApauTtuBHble TexHosioruM (3D-mipuHTepsl). IloHSITHE O BUPTyabHOM
peanbHOCTH U [OTOJHEHHOW PeaTbHOCTH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUWA IIPOI'PAMMELBI 11O
MH®OPMATUKE (YTJIYBJIEHHEIM YPOBEHEL) HA YPOBHE CPEJIHET'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JINuHOCTHBIE  pe3y/bTaThl  OTPA)KAlOT TOTOBHOCTH UM  CIIOCOOHOCTH
oOyyJarommuxcss pyKOBOZCTBOBAaTbCS C(HOPMUPOBAHHOW BHYTPEHHEH ITO3ULUeH
JIMYHOCTH, CUCTEMOW I[@eHHOCTHBIX OpHWeHTal[ui, TI03UTUBHBIX BHYTPEHHUX
ybexxmeHnid, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM I[€HHOCTSIM POCCHHCKOTO
o0111ecTBa, paciivpeHre KU3HEeHHOTO OTbITa M OIbITa JeATebHOCTH B TIPOLjecce
peasu3alid  CpeicTBaMM  yuyeOHOTO TipegMeTa OCHOBHBIX  HarlpaBjieHUM
BOCITUTaTeTbHOU JleATeTbHOCTH.

B pe3ynbTaTe u3yueHWss WH(OPMATUKM Ha YpPOBHe cpejHero o6Iero
obpa3oBanus y obyuarorrierocsi 0yayT copMHUpOBaHbI CAeAYIOIMIME JTHUYHOCTHBIE
pe3yJIbTaThl:

1) rpa)kaHCKOT'0 BOCTIMTAHUS:

OCO3HaHWE CBOWX KOHCTUTYI[MOHHBIX TIpPaB U O0OSI3aHHOCTEH, yBaKeHHe
3aKOHa W TpaBoMopsiika,  CoO/IOZieHWe  OCHOBOIIO/IAraloluX  HOPM
rH(MOPMAaI[MOHHOIO MpaBa U MH(OPMaI[MOHHOW 6e3011aCHOCTH;

TOTOBHOCTh TIPOTUBOCTOSITb M/IEOJIOTUM  3KCTPEeMU3Ma, Hal[MOHa/IU3Ma,
KceHOh0oOWY, AWCKPUMUHAI[MM 110 COLIMAIbHBIM, PEUTHO3HBIM, PacOBLIM,
HaI[MOHATLHBIM TIPU3HAKaM B BUPTYa/lbHOM TIPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCTIMTAHUA:

1[eHHOCTHO€e OTHOIIIeHHe K UCTOPUUYEeCKOMY Hac/ie[iuto, JOCTKeHUsIM Poccun
B HayKe, UCKYCCTBe, TeXHOJIOTUSIX, TOHUMaHue 3HaueHus1 MHOOPMaTUKU KaK HayKu
B )KM3HU COBpEMEHHOI0 0011[eCTBa;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

cchOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHSI, STUUECKOTO TIOBe/IeHMS;

CTIOCOOHOCTh OLIeHMBATh CUTYAIMI0 U TIPUHWMATb OCO3HAHHBIE peIIeHus,
OpPHEHTUPYSICh Ha MOpa/JibHO-HPAaBCTBeHHbIe HOPMBI U IIeHHOCTH, B TOM UKC/Ie B
cetu VIHTEpHeT;

4) 3CTeTUYECKOr0 BOCITUTAHHSA:

JCTeTUUeCKOe OTHOIIleHWe K MUpYy, BK/IHOYas 3CTeTUKY Hay4yHOro W
TeXHUYECKOTO TBOPUECTBa;

CMOCOOHOCTH BOCIIPUHMMATL pa3/iMuHble BUbI UCKYCCTBAa, B TOM 4YHCJIe
OCHOBAHHOT'O Ha MCII0/Ib30BaHKUN WH(OPMAaI[MOHHBIX TEXHOIOTHM;

5) ¢pu3nuecKoro BOCUTAHUSA:

chopMHPOBaHHOCTh ~ 37I0pOBOr0 ¥ Oe3omacHoro  oOpas3a  KW3HH,
OTBETCTBEHHOTO OTHOILLIEHUSI K CBOeMY 3[0pOBbIO, B TOM UHC/Ie 3a CUéT



cobmroieHrst TpeOOBaHMM Oe30MacHOM 3KCIUTyaTal[did CPeCTB WHGMOPMAIJMOHHbIX
Y KOMMYHUKALIMOHHBIX TEXHOJIOTUM;

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTb K AKTHMBHOM [1eATe/IbHOCTHM TEeXHOJIOTUYeCKOW W COLMaIbHOU
HaTpaB/IeHHOCTH, CIIOCOOHOCTh WHUI[MUPOBATh, IJIAHUPOBAaTh M CaMOCTOSITETbHO
BBITIOJIHATH TaKYH0 /1eTe/IbHOCTh;

vHTepeC K cdepaM TMpoQecCHOHATbHOM [esTeJbHOCTH, CBS3aHHBIM C
MH(GOPMaTUKOM, MpOrpaMMHUpPOBaHWEM M HH(OPMALMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTW)KEHUSIX HayKd HWH(OPMATUKU U HAyYHO-TEXHUUECKOTO
rporpecca, ymMeHWe COBepIllaThb OCO3HaHHBIM BLIOOp Oyayieit mpodeccur u
peasiM30BbIBaTh COOCTBEHHbIE KHM3HEHHbIEe TJ1aHbl;

TOTOBHOCTb UM CIIOCOOHOCTb K 00pa3oBaHHI0O M CaM00Opa30BaHUIO Ha
TPOTSDKEHUH BCel JKU3HY;

7) 3KO0/I0ru4eCcKOro BOCIIUTAHUSA:

OCO3HaHue T100a/bHOr0 XapakTepa 3KO0JIOTHUYecKuX MpobsieM W myTeill ux
pellleHusi, B TOM YMCJe C YU8TOM BO3MOXKHOCTel WH(OpPMaLMOHHO-
KOMMYHHUKALIMOHHBIX TeXHOJIOTUM;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:

c(hOpMHPOBAaHHOCTh MMPOBO33DEHMS], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HayKH, JOCTM)KEHUSM HayuHO-TeXHUUeCKOro Iporpecca u
00I1IeCTBeHHOM TTPAKTHKH, 3a CUET TIOHMMaHHs POJIM WH(GOPMALIMOHHBIX PeCypPCOB,
VMH(OPMAaI[MOHHBIX TPOLIECCOB U MH(GOPMALMOHHBIX TEXHOJIOTUA B YCJIOBUSIX
udpoBoii TpaHchopMaLy MHOTHX chep >KU3HU COBPEMEHHOT0 O0I11eCcTBa;

OCO3HaHWe LIEHHOCTU HAy4YHOW [esTelbHOCTH, TOTOBHOCTb OCYIEeCTBJISITh
TIPOEKTHYIO U UCCJIe[JOBaTebCKYIO [IesiTeIbHOCTb UHMBU/TyalbHO U B TPYIIIIe.

B nporecce AOCTWKEHHUsI JIMYHOCTHBIX pPe3yJ/IbTaTOB OCBOEHUSI MPOrpamMMBbI
no wuHbopMaTvKe y O00yYarOIIMXCSi COBEpIIeHCTBYETCS  SMOLIMOHAIbHbBIN
VIHTEJIJIEKT, Mpe/rioiaratoniui copMUpOBaHHOCT:

caMOpery/iMpoBaHus, BKJIIOUAIOIer0 CAMOKOHTPOJIb, yMeHUe NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/ieHWe, CIOCOOHOCTb  aZaNTHPOBAaThCA K
IMOLIMOHA/ILHBIM U3MEeHeHUsIM U TIPOSIBJISITE TUOKOCTb, ObITH OTKPLITHIM HOBOMY;;

BHYTPEHHell MOTHBAalLMHY, BK/IIOUAIOLeil CTpeM/IeHHe K [JOCTKEHUIO Lield U
ycrnexy, ONTUMHU3M, WHULIMATUBHOCTb, YMeHHe [1eliCTBOBaTb, UCXO[sS U3 CBOUX
BO3MO>KHOCTEH;

IMIMATHH, BKIHOYAOIlel criocOOHOCTh MOHUMATh IMOLIMOHA/IBHOE COCTOSTHUE
JPYTUX, YUWTHIBaTh €Tr0 TPY OCYILeCTBJI€HWH KOMMYHMKAIUU, CTIOCOOHOCTh K
COUYBCTBUIO U COTIepeXUBaHUIO;

COLIMa/TbHBIX HABBIKOB, BKJ/IFOUAIOIIMX CITIOCOOHOCTDH BBICTpAaMBaTh OTHOIIIEHHS
C IpyTUMH JIFO/IbMH, 3a00TUTHCS, MPOSIB/ISTL UHTEPeC U pa3peliaTb KOH(IUKTHI.



METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3ynbraTe usyueHuss MHGOPMATHMKM Ha YpOBHE CpegHero oO0Iero
obpazoBaHust y oOyuwaromerocs OyayT cdhopMUpoBaHbI —MeTarpeAMeTHbIE
pe3y/bTaThl, OTPA’KEHHbIE B YHMBEPCA/bHBIX yUeOHBIX JEMCTBUSX, a UMEHHO —
TO3HaBaTe/lbHbIE ~ YHUBEpCA/bHble yueOHble [eHCTBUS, KOMMYHHUKAaTHUBHbIE
YHUBEpCa/ibHble yueOHble [eMCTBUsS, PEry/STHBHbIE YHUBEpCabHble yueOHbIe
JeMCTBYSI, COBMECTHaAs JeITeTbHOCTb.

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe el CTBHS

1) 6a3oBbIe JIOrHUecKHe JeCTBHUS:

camocCTosiTe/IbHO  (hOpMy/MpOBaThb W aKTyaJM3upoBaTh  Mpobiemy,
paccMaTpyBaTh €€ BCeCTOPOHHE;

yCTaHaB/IMBaTh CYIeCTBEHHbIM TPU3HAK WIM OCHOBAaHUS [/ CPaBHEHUS,
Knaccrudukaiyy 1 060011eHus;

ornpejensTh LieJd [AesSTeJbHOCTH, 3aJaBaTh IlapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSI;

BbISIB/ISITh 3aKOHOMEPHOCTH Y TTPOTUBOPEUNS B PACCMaTPHUBAEMBIX SIBIEHUSX;

pa3pabaThiBaTh IJIaH pellleHusi MPoOeMbl C YUYETOM aHa/M3a WMeROIIUXCs
MaTrepuabHbIX U HeMaTepHUabHbIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B [1eSITEIbHOCTh, OLIEHUBATh COOTBETCTBHE Pe3Y/IbTaTOB
1[e/15IM, OL[eHWBaTb PUCKU MOCJIe/ICTBUM [esITeTbHOCTH;

KOODAWHUPOBaTh W  BBHITIOJMHATH paboTy B YC/IOBUSAX — peanbHOTO,
BUPTYabHOTO ¥ KOMOMHHMPOBAHHOTO B3aUMOJEUCTBUS;

pa3BUBaTh KpeaTUBHOE MbIIIJIEHHE TIPU PellleHUH )KU3HEeHHBIX TTpo0/ieMm.

2) 6a3o0BBIe HCC/Ie0BaTe/IbCKHUE 1eliCTBUA:

B/Ia/IeTh HaBbIKaMU y4eOHO-MCCieIoBaTe/IbCKOM 1 TPOEKTHOM JiesiTe/TbHOCTH,
HaBbIKaMW  paspellieHusi 1pobjem, CMOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TIOMCKY METO/IOB pellleHHsI MPaKTUYeCKUX 3afiad, MPUMeHEeHHUIO
Pa3/IMYHbIX METO/IOB MO3HAHUS;

OCYLIECTB/ISITh Pa3/iMuHble BU/bI [eSITeIbHOCTHU TI0 TOJyUYeHWH0 HOBOTO
3HaHUS, ero WHTepripeTalyy, MnpeoOpa3oBaHUI0 U TIPUMEHEHHI0 B Pa3/InyHbIX
yueOHBIX CHUTYal[UsiX, B TOM YHC/Ie TIPU CO3[aHUM Yy4YeOHBIX W COLMATbHBIX
TIPOEKTOB;

dhopMHUpOBaTh Hay4HbIN TUI MBILLIEHUS, BaleTb HAyYHOW TePMUHOJIOTUEN,
K/IFOUEBbIMU MOHATUSIMUA U METO/IaMU;

CTaBUTh W (HOPMy/IMpOBaTh COOCTBEHHBIE 3a/laud B 00pa3oBaTebHOMN
JlesATeJIbHOCTU U )KU3HEHHBIX CUTYyaLUsX;



BBISIB/IATh TIPUUMHHO-C/IEZICTBEHHBbIE CBSI3M WM aKTya/IM3MpOBaTh 3ajauy,
BBI/[BUTaTh TUIOTE3y €€ pellleHus, HaXOAWTb apryMeHThI /IS Jl0Ka3aTebCTBa
CBOMX YTBEp>)K/I€HUH, 3a/laBaTh IMapaMeTphbl U KPUTEPHH PEIeHHS;

aHa/IM3UPOBaTh TIONyUeHHble B XOJie pelleHus 3alaud  pe3y/IbTaThl,
KPUTUUYECKH OIIeHHMBATh UX [JOCTOBEPHOCTh, POrHO3MPOBATh U3MEHEHHE B HOBBIX
YCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[HsM, OL[€HUBATh PHOOPETEHHBIH OIIBIT;

OCYILL[eCTBJISATh 1]eJieHarpaB/IeHHbI TIOUCK TepeHoca CpeCTB U CrocoboB
JeUCTBYS B IPO(eCCHOHAIBHYIO CPeaY;

yMeTb TIepEHOCUTh 3HAaHUSl B T03HABaTe/NbHYIO W TIPAKTHUECKYH 00JacTH
JKU3HEIeSITe/TbHOCTH;

yMeTb UHTeTPUPOBaTh 3HAHUS U3 PA3HBIX MPeAMETHbBIX 00/1acTeif;

BBI[BUTaTh HOBbLIE W/IEM, TpeZjlaraTh OPUTHHA/IbHBIE TOAXO/bI U PeIIeHus,
CTaBUTHL NIPOO/IEMBI U 3a/jauH, [IOMyCKArOIIMe a/lbTePHATUBHbBIE PEIIeHUS.

3) pabora c uaopmanueit:

B/Ia/IeTh HaBBbIKAMHM T0/TyUeHus ”HPOPMAaIUM 13 UCTOUYHUKOB pa3HbIX THUIIOB,
CAMOCTOSITEJIbHO ~ OCYIIeCTB/JSATh  TIOWCK,  aHa/ln3, CUCTEMaTH3al[ui0 U
WHTepIpeTanyio HHGOPMAaILUY Pa3/IMUYHBIX BUIOB U (HOPM TIpe/iCTaB/IeHNSI;

Co3/aBaTb TEKCTbl B pa3/MUHbIX ¢dopMaTaXx C YUéTOM Ha3HAYeHHs
vHbOpMal[id W  1[e/leBOM  ayJIUTOpUM, BbIOWpasi ONTUMAaIbHYIO (dopMy
TIpe/ICTaB/IeHUsI U BU3ya/IM3aLiuy;

OLIEHWBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTh WH(OpPMAIU, €€ COOTBETCTBHE
TIPABOBBIM M MOPA/IbHO-3THYECKUM HOPMaM;

WCTIO/Ib30BaTh ~ CpeicTBa  WH(OPMAI[MOHHBIX HM  KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B peIIeHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHW3allMOHHBIX
33au C coOmoseHreM TpeOOBaHWI SPrOHOMUKH, TEeXHUKH 0e30I1aCHOCTH,
TMTHEHBI, pecypcocOepe)XeHHs], IIPaBOBBIX M  3THUYECKHMX HOPM, HOpPM
MH(POPMaLIMOHHOM 6e301MacHOCTH;

B/Q/IeTh ~ HaBbIKAMM  pACliO3HAaBaHWsS W 3alUThl  WHGOPMALUH,
WH(POPMALIMOHHOM 6€30MacHOCTH JIMYHOCTH.

KOMMyHI/IKaTI/IBHblE YHUBE€PCA/IbHbIE yq66HbIE ,I[Ef/’lCTBHﬂ

1) o0mmieHue:

OCYIIIeCTB/IATH KOMMYHHKALIUK BO BCeX chepax KU3HU;

pacro3HaBaTh HeBepOajbHbIE CpeZCTBa OOIeHHsl, MOHWMaTb 3HaueHHUe
COL[MA/IbHBIX 3HAKOB, PacCro3HaBaTh MPEANOCHUIKA KOH(IUKTHBIX CHUTyal[uk u
CMSIrYaTh KOH(JIMKTBI;

BMaJieTb  pa3MuUHbBIMM  CrocobaMy  OOLeHHWsT W B3aUMO/IEMCTBHS,
apryMeHTUPOBAHHO BECTH [IUAJIOT, YMETh CMSITYaTh KOH(M/IMKTHBIE CUTYal[UH;



pPa3BEPHYTO W JIOTUYHO M3/laraTh CBOIO TOUKY 3peHHUsl C HCII0/b30BaHHEM
SI3IKOBBIX CPE/ICTB.

2) coBMecTHas /IefiTe/IbHOCTh:

MOHUMAaTh U UCIO/b30BaTh TMPeuMyIilleCTBa KOMaHAHONW U UHAWBUYaTbHOU
paboThI;

BLIOMpAaTh TEMAaTWKy W METO/bl COBMECTHBIX [IeHICTBUM C YUETOM OOIIMX
VHTEepPeCOB U BO3MO)KHOCTEH KaXK/I0ro u/jieHa KOJIJIeKTUBA;

NPpUHUMAaTh  1leJId  COBMECTHOW  JiesiTe/lbHOCTA, OpPraHU30BbIBaTb WU
KOOD/JIMHUPOBATh [EMCTBUSI MO WX [JOCTWKEHHUIO: COCTaB/AThH TJIaH [JeWCTBUM,
pacrpefiesiiTh POMM C YYETOM MHEHHWM Y4YaCTHHUKOB, 0OCY)XZaTb pe3y/IbTaThbl
COBMECTHOM paboThI;

OlleHMBaTh KaueCTBO CBOET0 BK/a/la M KaKJOTO YyuaCTHHMKA KOMaH/bl B
001111t pe3y/bTar 1o pa3pab0TaHHBIM KPUTEPUSIM;

rpe/ijlaraTb HOBble TIPOEKThbI, OLIEHWBaThb WJed C TO03UIHUA HOBU3HBI,
OpUTMHAbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYIIeCTB/SATh TIO3UTUBHOE CTpaTeruyeckoe TIOBeJileHWe B Pa3/IMUHbIX
CUTYaLUSIX, TIPOSIB/ISITH TBOPUECTBO ¥ BOOOparkeHHe, ObITh MHULMATHBHBIM.

PEFYJIHTI/IBHI)IE YHHUBepPCA/IbHbIE y‘lEﬁHbIe }:[EﬁCTBPIH

1) camoopraHu3anus:

CaMOCTOSITeJTbHO OCYILIeCTB/ISATh TI03HABATE/IbHYIO [/IeSITe/IbHOCTh, BbISB/ISITh
1po0/ieMbl, CTaBUTh U (DOPMY/IMPOBaTh COOCTBEHHBIE 3aZlaud B 0Opa3oBaTe/bHOM
JesITe/IbHOCTU Y XKU3HEHHBIX CUTYyaLUsIX;

CaMOCTOSITeJTLHO COCTAB/SATh TI/laH pellleHuss TpobseMbl C  YUETOM
HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U TIPeATIOUTeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalL[UsIM;

pacIIMpPSTh paMKX yueOHOro TrpeiMeTa Ha OCHOBe JIMUHBIX TIPe/ITOUTeHN ;

Jle/1laTb OCO3HAHHBIN BBHIOOP, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTH
3a pellleHUe;

OLIeHHBAaTh TIPUOOPETEHHBIN OITBIT;

criocobcTBOBaTh (POPMUPOBAHUIO U TIPOSIBJIEHUIO IIMPOKOM SPYyAULIUUA B
pa3HBIX 00/1IaCTSX 3HAHWM, IMOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTe/bHBIA H
Ky/JIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsiM, BHOCHUTb KODPEKTHBHI B JeSITeTbHOCTD,
OlleHMBaTh COOTBETCTBUE Pe3y/IbTAaTOB I[eIsIM;

BJaZieTh ~ HaBbIKAMM  TI03HABaTeNbHOM  pedieKCMM  KaK  OCO3HaHUS
COBepIllaeMbIX [JeHUCTBUM U MBIC/IUTENbHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB M



OCHOBaAHMH, WCIOIB30BaTh NPUEMBbI pedieKCUM /i1 OLleHKH CUTYyalldd, BbIOOpa
BEPHOTO pelLleHus;

OLIeHMBAaTh PUCKW U CBOEBPEMEHHO TIPMHHUMATh PelleHUs TI0 UX CHKEHUIO;

MpUHUMaThb MOTUBBI U aprymMeHThbl JAPYrMX TIPU aHajiu3e pe3y/bTaToB
JesiTeTbHOCTU.

3) npuHATHS Ceds U APYTHUX:

TIPUHUMATh Cebsl, MOHUMasi CBOM HeIOCTaTKU U JJOCTOMHCTBA;

MPpUHUMaThb MOTUBBI W aprymMeHThbl JAPYrMX TIPU aHajiu3e pe3y/bTaToB
JesiTeNIbHOCTY;

TIpU3HaBaTh CBOE TIPABO U MPaBO JIPYTUX Ha OLINOKY;

pa3BUBaTh CMIOCOOHOCTH MOHKMMATh MUP C TIO3ULIMU APYTOro YyesioBeKa.

INPEJAMETHBIE PE3YJ/IbTATDI

B mporjecce m3yueHuss Kypca WHGOPMATUKH yrayb/séHHOrO ypoBHS 6 10
K1acce obyuvawoiumucs OyAyT  JOCTUTHYTHI — C/efyloliue TpeaMeTHbie
pe3yJbTaThl:

BJIaZileHue TIpe/ICTaB/IeHUsIMU O pONM WHGOPMAlIUM U CBS3aHHBIX C HeW
TIPOL[eCCOB B TIpUpOjie, TexXHWKe U OOIecTBe, TOHATUAMU «UHPOPMALHS»,
«UHGOPMAaI[MOHHBIM  TIPOLIeCC»,  «CUCTeMa»,  «KOMIIOHEHTbl  CHUCTeMbI»,
«CHUCTeMHbIY 3¢ (DeKT», «MH(OPMAaLMOHHAs CUCTeMa», «CUCTeMa YIIpaB/IeHUs»;

BJIaZileHue MeToZlaMHu ToMcka uHbopMaluu B ceTu VIHTepHeT, yMmeHUe
KPUTHUYECKHU OL|eHMBAaTh UH(OpMaL[HIo, TTOyUeHHY0 U3 ceTu VIHTepHeT;

yMeHUe XapakTepu3oBaTh Oosblliie /laHHble, TIPUBOJUTH TPUMepbI
WCTOYHUMKOB UMX TIOJIyYeHUssT U  HalpaB/eHUs UCIO0Jb30BaHUS, yMeHHe
K/lacCU(UIIMPOBaTh OCHOBHbIE 3a/laud aHa/iu3a JaHHbIX (TIPOTHO3UpOBaHUe,
K/1accuukanus, KJlacTepu3anus, aHau3 OTKJ/IOHEHUI), MOHUMaTh
Toc/ieloBaTe/IbHOCTh pellieHus 3a/lay aHa/lv3a JaHHbIX: COOp MepBUYHBIX [JaHHBIX,
OUHMCTKAa U OIleHKAa KauecTBa [laHHBIX, BBLIOOD W/WIM TIOCTpOEHHEe MO/le/H,
ripeoOpa3oBaHye JaHHbIX, BU3yaIu3aliys JaHHbIX, UHTePIPeTalis pe3yabTaToB,;

TOHMMaHWe OCHOBHBIX TIPUHLIUIIOB YCTPOWMCTBA M (PYHKI[MOHUPOBAHUS
COBpeMeHHBIX CTalMOHAPHBIX U MOOW/IBHBIX KOMIIbIOTEPOB, TeH/IeHI[1i pa3BUTHUS
KOMIBIOTEPHBIX TEXHOJIOTUM;

B/aJieHe HaBbIKaMH pabOThI C OMepaljMOHHBLIMH CUCTeMaMH, OCHOBHBIMU
BHJAMH TIPOTPAMMHOTO of0ecrieueHusi [/ pellleHds yueOHBIX 3ajay  TI0
BbIOpaHHOM Crieljann3aliuu;

Ha/IMuue TMpe/iCTaB/IeHN 0 KOMIBbIOTEPHBIX CETSAX U UX POJIU B COBDEMEHHOM
Mupe, 0 6a30BbIX MIPUHIUIIAX OPTaHM3aALMU U QYHKI[MOHUPOBAHUS KOMITbIOTEPHBIX
ceteit, 00 OOIMX TPHUHI[UIAX Pa3pabOTKM U (YHKI[MOHHUPOBAHUS HHTEPHET-
TIPUJIOKEHUM;



MOHWMaHWe yrpo3 uHGOpMalMOHHON 6e30T1acHOCTH, UCIIO/Ib30BaHUE
METOJIOB W CpeJCTB TIPOTHBOAEWCTBUS STUM yrpo3am, CoO/IofieHre Mep
Ge30macHOCTH, MpeA0TBPALaIOIIMX He3aKOHHOe pacrpoCTpaHeHue MepCoHaIbHbIX
JAHHBIX, COO/II0/leHre TpeOOBaHUI TeXHUKH 0e30MMacHOCTH U TUTHEHbI TIpU paboTe
C KOMITbIOTEPAMU U [IPYTMMH KOMITOHEHTaMU 1[U(POBOTO OKPY>KeHUsI, TOHUMaHUe
TIPABOBBIX OCHOB WCII0/Ib30BaHUsI KOMIBIOTEPHBIX TMporpamMM, 0a3 [aHHBIX U
paboTsl B ceTu IHTepHeT;

MOHMMAaHWe OCHOBHBIX TMPHUHLIMIIOB AUCKPETU3alid pa3/IUYHbIX BUJIOB
vHbOpMalliy, YMeHUe OmpefensaTb WH(POPMAIMOHHBIM O00bEM TEKCTOBBIX,
rpauueckux U 3BYKOBBIX JAHHBIX TIPU 3aJaHHBIX apaMeTpax [JWCKpeTHU3aluH,
yMEHUE OIpefesisiTb CPEeJHIOK CKOPOCTb Tlepejjaud JlaHHbIX, OLIeHUBaTh
W3MeHeHre BpeMeHM Tepefiaud TP W3MeHeHWH WH(POpPMaI[MOHHOTO 00béMa
JJaHHBIX U XapaKTepUCTUK KaHasia CBsI3Y;

yMeHUe WCI0/Ib30BaTh MPHU PelleHUU 3aJad CBOMCTBA MO3ULIMOHHOM 3arlUCH
yKCesl, a/ITOPUTMa MOCTPOEHUSI 3alTMCH YMCJIa B TTO3ULIMOHHOW CUCTEME CUMCIIEHUS]
C 33/laHHBIM OCHOBAHMEM M TOCTPOEHHs YMCJIA IO CTPOKe, COZeprKaller 3arvch
3TOr0 UKC/la B TIO3WULMOHHOW CUCTeMe CUWC/IeHUsI C 3a/laHHbIM OCHOBaHUEM,
yMeHUE BBINOMHATh apu(MeTHUecKue oOrepaldyd B TO3ULMOHHBIX CHCTEMax
CUMC/IeHUS;

yMeHUe BBITIOJHATE MpeoOpa3oBaHMs JIOTUUECKUX BbIPaKEHHWH, HCIOJIb3YS
3aKOHBI anreOpbl JIOTUKWA, YMEeHHEe CTPOUTh JIOTUUECKOe BbIpa)KeHHE B
JU3BIOHKTUBHON M KOHBIOHKTHBHON HOPMa/IbHBIX (hopMax IO 3aZlaHHOW TabmwmIe
WMCTUHHOCTH, MCC/IeoBaTh 007acTb MCTUHHOCTU BbICKA3bIBaHMsI, COjl€prKalllero
riepeMeHHbIe, pellaTb HeC/IOXKHbIe JIOTUYeCKre YpaBHEHUsI U CUCTeMbl YpDaBHEHUM;

MOHMMaHue 0a30BbIX aJIrOPUTMOB 0OpPaOOTKM UHMC/IOBOM U TEKCTOBOM
vH(popMaluu (3anvch yvcen B TMO3ULIMOHHOM CUCTEMe CUMC/IeHUs, HaXOXAeHUe
BCeX TPOCTBIX YMCe/l B 33/JaHHOM /iiaria3oHe, 00paboTka MHOrOpa3psiHbIX LieJIbIX
yuces, aHa/Iu3 CUMBOJIBHBIX CTPOK U IPYTUX), a/ICOPUTMOB MOKWCKA U COPTUPOBKH,
yMeHUe OIpejie/IiTh CJIOKHOCTh M3ydaeMbIX B Kypce 0a30BBIX aJrOpPHUTMOB
(cyMMHUpOBaHWe 3/IeMEHTOB MacCCHBa, COPTHPOBKa MacCuBa, IiepeOOpHBIe
aZITOPUTMBbI, IBOUUHBINA TIOMCK) U MPUBOJAUTH MPUMeEPbl HECKOJBKUX aJrOPUTMOB
PasHOM CJIOXKHOCTH [i/1s1 peLleHusl OJHOM 3a/lauy;

BJlaZleHue YHHBepCa/bHbIM $I3bIKOM TPOTrPaMMHKPOBAHUSI BBICOKOT'O YPOBHS
(Python, Java, C++, C#), mpeacraB/ieHHsMH O 0a30BbIX TWITAX [JAaHHBIX W
CTPYKTypaxX /[laHHbIX, yMEHMe MCII0/Ib30BaTb OCHOBHbIE  YIIpaBJISIOIUE
KOHCTPYKLIUM, YMEHHWe OCYIIeCTB/SATbh aHaau3 MpeAJioKeHHONW MpPOrpaMMbl:
OoTIpefiesIiTh pe3yJ/bTaThl pabOThl TIPOrPaMMBbI TIPY 3alaHHBIX MUCXO/HBIX [JaHHBIX,
onpejensiTh, NPA KaKUX HCXOJHBIX [aHHBIX BO3MOJKHO TIOJIydyeHHe YKa3aHHBIX



pe3y/IbTaTOB, BBISB/ATH JaHHbIE, KOTOPble MOTYT TPHBECTH K Olnbke B pabote
TIporpaMMel, (hOpMyIMpPOBaTh MPeJI0XKeHHs 10 YIyYllleHHI0 TIPOrPaMMHOTO KO/1a;

yMeHUe CO3/laBaTb CTPYKTYpUDOBaHHble TEeKCTOBble [IOKYMEHTbl U
JIeMOHCTpPALIMOHHbIe MaTepHUasbl C UCI0/Ib30BaHHEM BO3MOXXHOCTE COBPEMEHHBIX
TIPOrPaMMHBIX CPeJCTB ¥ 00/IaUHbIX CEPBHUCOB;

yMeHUe HCII0/Ib30BaTh 37IeKTPOHHbIe TabJUIbl [/ aHaIu3a, TpeJCcTaB/IeHu s
u  00paboTKM  [JaHHBIX  (BK/OYasi  BbIUKMC/AEHWE  CYMMbI,  CpeJHero
apudMeTHuecKoro, HaubOOJbIIIEr0 U HaWMeHbILEro 3HaueHWH, pelleHue
ypaBHeHHUH, BBIOOD OINTHUMAaJbHOTO pellieHus, MOoAOOp JIMHWK TpeH[a, pellleHre
3a/1au IPOTHO3UPOBaHMU).

B mpouecce u3yuyeHuss Kypca HMHGOpPMAaTUKU yriybséHHOro ypoBHs 6 11
Kaacce oOyuvaroumucs OyAyT — [OCTUTHYTBI — Cefyoljude  TpeJMeTHbIe
pe3yJbTaThl:

yMeHUe CTPOMTb HepaBHOMepHble KOJbI, /IOMyCKalollie OJHO3HAaYHOe
JleKoAupoBaHue cooOieHuii (ripedrKCHbIe KO/bI), WCIIO/Ib30BaTh ITPOCTEMUIIHe
KO/IbI, KOTOPbIe TI03BOJISIFOT 0OHApY>XKUBATh W UCIIPABJISATh OIIMOKU TIpU Tiepeziaue
JAHHBIX, CTPOUTH KO/, 00eCIreurBaroIii HaUMEHBIIYI0 BO3MOXKHYIO CpeHIOI0
JJIMHY COOOIlleHHsI TIPM M3BECTHOM YacTOTe CUMBOJIOB, TOSICHSTH TIPUHLIUITBI
pabOoThI MPOCTBIX aITOPUTMOB CXKaTHSI JJaHHBIX;

yMeHUe pellaTh aJrOpUTMHAYECKUe 3a/laud, CBs3aHHble C aHaIU30M IpadoB
(3alauM  TIOCTPOEHUSI ONTUMAJBHOTO TYTH MeXAy BeplIidHaMu Tpada,
orpefiesieHUsT  KOJIMYeCTBAa  pa3/MuHbIX  MyTeld  MeXJy  BeplIMHaMU
OpMEHTUPOBAHHOIO al[MK/IMUecKoro rpacda), ymeHue HCII0/ib30BaTh JepeBbsi MpU
aHa/ivM3e W TIOCTPOEHHMH KOJOB U [/l TpeACTaB/ieHUs] apu(MeTHUUeCcKUx
BbID@KEHWM, TIPY pellieHnH 3aJau TIOMCKa U COPTHPOBKH, YMeHUe CTPOUTH iepeBo
UTPHI TI0 33/laHHOMY aJATOPUTMY, pa3pabaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHILIHYHO
CTpaTeruto Urphbl;

yMeHue pa3pabarbiBaTh W peaqu30BbiBaTh B BHUZE IporpamMMm 0a30Bble
aJIFOPUTMBI, YMEeHUEe HCII0/Ib30BaTh B TPOrpaMMax JaHHbIe pPa3/UYHbIX THIIOB C
yuéTOM OrpaHMYEHWM Ha Auara30oH WX BO3MOJKHBIX 3HAueHWM, TPUMEHSTh MpHU
pellieHrM 3a/jau CTPYKTYPhI JaHHBIX (CIIMCKU, CJIOBapH, CTeKU, OUepe/iu, 1epeBbsi),
UCTOMb30BaTh 0a30Bble orepaliMi CO CTPYKTYpaMM [JaHHBbIX, TIPUMEHSTb
CTaH/lapTHbIE ¥ COOCTBEHHbIE TIOATIPOTPaMMbI [ijisi 00pabOTKU UMCIOBBIX JAaHHBIX
M CHUMBOJIbHBIX CTPOK, HCIIO/Ib30BaTh IPH pa3pab0TKe IporpamMm OHOMMOTEKH
MoATNporpaMM, 3HaTh (DYHKLMOHA/NbHbIE BO3MOXXHOCTM WHCTPYMEHTa/IbHBIX
CpeACTB cpejibl pa3paboTK, yMeHUe HCI0/Ib30BaTh CPeJCTBA OT/Ia/IKU MPOrpamMMm B
cpeJie MPOTPaMMHPOBaHUs, yMeHHe OKyMeHTUPOBaTh MMPOTPAMMBbI;

yMeHUe CO37laBaTh BeO-CTpaHULbI;



BJIaZIeHe OCHOBHBIMM CBeJeHHSIMA O 0a3aXx [aHHBIX, HX CTPYKTYpe,
cpeicTBax CO37aHUs W pabOThl C HUMH, YMEHHWe HCIIOMb30BaTh TaO/IMUHBIE
(pensitioHHBIE) 6a3bl JJaHHBIX (COCTABJSATH 3allPOChl B 6a3axX [JaHHBIX, BBITIO/IHATD
COPTHPOBKY M TIOMCK 3amuceld B 6a3e JaHHBIX, HAMOMHATH pa3paboTaHHyio 0a3y
JTAHHBIX) ¥ CIIPABOYHBIE CCTEMBI;

yMeHHe HMCI0JIb30BaTh KOMITBIOTEPHO-MaTeMaTUueCKre MOZeIU ISl aHa/Iv3a
00BeKTOB | TIpolleccoB: (OPMY/IUPOBATh I1ie/lb MOJIe/IMPOBAHUS, BbITIO/HSTh
aHa/M3 pe3y/bTAaTOB, TIOMYYeHHbIX B XO/le MO/le/TMPOBaHUs], Ol|€eHHUBATh
COOTBETCTBHE MO/Ie/TI MOJIeTUPYeMOMY OOBEKTY WM IIPOLeCCy, IPeCTaB/ISTh
pe3y/bTaThl MO/IeJIMPOBAHUS B HATJISJHOM BU/IE;

yMeHHe OpraHu30BbIBaTh JMYHOe WH(MOPMAIIMOHHOe TIPOCTPAHCTBO C
WCTI0/Ib30BaHWEeM pa3/MUHbIX CPe/CTB LMGPOBBIX TEXHOJOTUH, TOHUMaHUe
BO3MOJKHOCTEM IM(MPOBBIX CEPBHCOB TOCYAApCTBEHHBIX YCIYT, I[M(POBBIX
obOpa3oBaTe/IbHbIX CePBHCOB,;

TIOHMMaHWe OCHOBHBIX TIPUHIUIIOB pab0ThbI, BO3MOKHOCTEM M OrpaHUYEHUsI
TIPUMEHEHHsI TeXHOJIOTHM WCKYCCTBEHHOTO WMHTEJUIeKTa B Pa3/IMUHBIX 00/acTsX,
HajMuye TIPeJCTaB/JeHU O Kpyre peIllaeMbIX 3a/laud MAIIMHHOTO OOydYeHus
(pacrio3HaBaHMs, K/IacCU(PHUKALMA W TPOTHO3UPOBAHUS) HaJWuMe TpeCTaBIeHUH
o6  ucronb3oBaHMM ~ WHMPOPMALMOHHBIX  TEXHOJOTUA B Pa3/IMUHBIX
Npo(eCcCUOHAJIbHBIX C(epax.



TEMATNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoimnuyecTrBo yacoB JJ/IeKTPOHHBIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (judpposBbie)
Ne n/nn Konrponbnelie | IIpakTHueckue
NporpaMmsbI Bcero oOpa3oBaTe/bHbIE
paboTsI paboThI
pecypchbl
Pa3pen 1. IludpoBas rpaMoOTHOCTH
11 KomrmbroTep - yHUBepcalbHOe yCTPOHCTBO 5
) 00pabOTKH JaHHBIX
1.2 [TporpammHoOe obecrieueHre 6
1.3 KommnbroTepHbie ceTu 5
1.4 WHdopmaroHHasi 6e30macHOCTb 7 2
Wtoro no pa3peny 24
Pa3fen 2. TeopeTnueckue 0CHOBbI HH()OPMAaTHKH
21 IlpencraBieHre UH(OPMaLK B 19 )
KOMIIbIOTEpe
2.2 OcHOBBI a/rebpbl TOTHKH 14 1
2.3 KomnbroTepHas apugmeTrka 7 1
Wtoro no paspeny 40
Paspen 3. A/iropuT™Mel ¥ IpOorpaMMHUpOBaHe
3.1 BBejeHve B mporpaMMupOBaHue 16 0.5
3.2 BcriomoraresibHbIe arOpUTMBbI 8 2
3.3 UucieHHbIe MEeTO/bI 3
3.4 AnropuT™Mbl 06pabOTKH CHUMBOTBHBIX




JIaHHBIX

3.5 Anroput™Mbl 00pabOTKU MacCHBOB 10 3.5
Wtoro no pa3peny 44
Pa3fen 4. Un¢opmanyioHHbIe TEXHO/I0THH
4.1 OO0paboTKa TeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3s JaHHbIX 3
Wtoro no pa3peny 14
PesepBHOe Bpems 14
OBHUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 136 21.5




11 K/TACC

KosimuecTBO uacoB J/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (qudpoBbIe)
Ne n/nm Konrtpoibnelie | IIpakTHueckue
NporpamMMsbI Bcero o0Opa3oBare/IbHBIE
paboThbI paboTsI
pecypchl
Pa3fen 1. TeopeTnueckue 0CHOBbI HH()OPMAaTHKH
11 Nudopmaiius 1 nHGopMaliOHHbIe 10 55
TIPOL{eCChI
1.2 MopenupoBaHue 8 2
Nroro nio pasgeny 18
Pa3pen 2. Anroputmsl 1 IporpaMMupoBaHue
2.1 O/1eMeHTbl TeOPUU a/ITOPUTMOB 6 1
2.2 AJITOPUTMBI U CTPYKTYPHI JAHHBIX 28 10
53 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45
MPOrpaMMHPOBaHUS
Nroro nio pasgeny 50
Pa3pen 3. UndopManiioHHbIE TEXHOJIOTHA
31 KomMribroTepHO-MaTeMaThueckoe 3 ’
) MOZie/TMPOBaHKe
3.2 basbl faHHbIX 10
3.3 Beb-caitTbl 14
3.4 KowmrbtoTepHas rpaduka 3.5
3.5 3D-mopenvpoBaHue 3
Wroro 1o paszeny 48




PesepBHOe Bpemst

20

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

136

36.5




ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonnyecTrBo uacos Jlata JJ/IeKTPOHHBIE
1:;_)1_1 Tema ypoka Beero KonTposibabie | IlpakTHueckue | H3yUYeHH zgizzzzfenbnme
paboThI paboThI A pecypen:
TpeboBaHUs TEXHUKU 0€30T1aCHOCTH U
1 TUTHeHbI TIPU paboTe ¢ KOMIbIOTEPaMU U 1
JIPyTMMU KOMITOHEeHTaMu 1{1(poBOro
OKDY’KeHHsI
) [TpuHLMITEI pabOThl KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMOIL[BIO IIIHH. 1
KoHTposeps! BHEIIHUX YCTPOUCTB
4 ABTOMaTHUeCKOe BbITTOJIHEHUe POrPaMMbl 1
TpOLIeCCOpOM
OneparyBHas1, NOCTOSIHHASA U
c JloNIroBpeMeHHasi IaMsThb. KoHTposiepsl 1
BHEILIHUX yCTPOMCTB. [Ipsimoii focTym K
ramsTu
6 CoBpeMeHHbIe KOMIIbIOTEPHBIE 1
TeXHOI0TUH
[TporpammHoOe obecrieueHre
7 KOMITbIOT€POB, KOMITbIOTEPHBIX CUCTEM U 1
MOOW/TBHBIX YCTPOMCTB
3 CucTeMHOe TIpPOrpaMMHOe obecrieueHue. 1

OrneparLoHHbIe CUCTEeMBbI




YTtunutel. [lpaliBepbl yCTPOWCTB.

9 [TapaniensHOe MporpaMMUpOBaHye

10 VHcTanisums v JeUnHCTaIsILus
TIPOrpaMMHOT0 obecrieueHUs
datinoBble cucTeMbl. [IpUHLIUIIBI

1 pa3MellleHtsl 1 MMeHOBaHus (aiiioB B
nosiroBpeMeHHOM TlamsiTH. [11abnoHs! g/1s1
onucaHusi Tpynmn (aityios
3akoHOZaTeNnbCTBO Poccuiickoi

12 deneparuy B 06/1aCTH MPOrPaMMHOTO
obecrieueHUst ¥ JaHHBIX
[IpUHLMITBEI MOCTPOEHUS U annapaTHbIe

13 KOMITOHEHTBI KOMITBIOTEPHBIX CeTeu.
CeTeBble ITPOTOKOJIBI

14 Cetb HTepHeT

15 Pasnenenue IP-cetu Ha niofceTH C
TIOMOIIIbI0 MacCOK ToZiceTeit

16 CeteBoe afMUHUCTPUPOBaHKE
Buppl fedrenbHOCTH B ceTu VIHTepHeT.

17 Cepsuce! MHTepHeTa. ['ocyjapcTBeHHBIE
3JIEKTPOHHBIE CEPBUCHI U yCIIYTU

18 WuadopmarionHasi 6e30macHOCTb

19 BpejoHOCHBIe TTpOrpaMMHOe obecrieueHue
1 MeTO/ibl 00pPEOBI C HUM

20 [TpakTuueckast paboTa 1Mo Teme
" AHTUBUPYCHBIE IPOrpaMMsbl"

21 Opranusanysi IMYHOr0 apXuBa




vHpopmalyu. Pe3epBHoe KOMMpoOBaHHe.
[MaposibHas 3alUTa apxXuBa

22

TudpoBaHue AaHHBIX

23

AnroputMm mmdpoBanus RSA.
CreraHorpadust

24

I[TpakTueckasi paboTa Mo Teme
"[[udpoBaHue faHHBIX"

25

Wudopmaiys, JaHHbIE U 3HAHUSI.
WHbopMalMoHHbIe MPOIecChl B PUPOJE,
TeXHUKe U 00II[eCTBe

26

HenpepbIBHbIE U AUCKPETHBIE BEJTAUHHBI U
curHasibl. Heo6X0uMoCTh TUCKPeTH3alun
vHOopMaLWy, rpejHa3HaueHHOMN /1St
XpaHeHwus, rmepefiaul ¥ 06paboTKH B
LM(POBBLIX cCUCTEMax

27

[IBoruHOe KoAgupoBaHue. PaBHOMepHbIe 1
HepaBHOMepHbIe KO/bl. [leKoarpoBaHue
coo011ieHrH, 3aMMcaHHbIX C TIOMOLIBIO
HepaBHOMEPHBIX KO/I0B

28

Ycnosue ®ano. [TocTpoeHre 0JHO3HAUHO
JleKOVpyeMbIX KOZIOB C IIOMOLLIbIO JiepeBa.
I'pacd An. A. MapkoBa

29

EuHULIbI U3MepeHHst KOJInyeCTBa
vHpopmMaLyu. AnpaBUTHBINA IOAXO] K
OLIeHKe KOoJIMuecTBa WHpopMaLiu

30

CucTeMbl CUUC/ICHUS

31

[TepeBoy, uricen U3 OAHON CUCTEMBbI
CUMC/IEHUS B [IPYTYIO




32

BouuHasi, BOCbMepuyHas U
HIecTHa/ljaTepuyHasi CUCTeMbI CUMCIIeHUS,
CBS13b MEXXJy HUMU

33

,Z[BOI/I‘-IHEIH, BOCbME€pHYHasda U
HIeCTHaguaTepUYHAA CUCTEMBI CUMC/IEHUS,
CBA3b MEXYy HUMU

34

,Z[BOI/I‘—IHEIH, BOCbME€pHYHasA U
eCTHaguaTepUYHasd CUCTEMBI CUUC/IEHUS,
CBA3b MEXY HUMU

35

ApudmeTnueckre orepaiiu B
MO3ULIMOHHBIX CUCTEMAaX CYMC/IeHUS

36

TpounyHas ypaBHOBellleHHasi clicTeMa
CUUCJIeHUS

37

,Z[BOI/II—IHO-,LIECHTI/I‘-IHHH CHrucTreMa CUncjieHud

38

KO,Z[I/IPOBaHI/Ie TEKCTOB

39

PacTpoBoe KoJupoBaHue n300pakeHui

40

I[TpakTueckasi paboTa Mo Teme
" IucKpeTr3aLiys rpaguueckoit
nHpopmauuu"

41

LiBeToBbLIE MOAe/U. BekTOpHOE
Ko/iupoBaHue. @opmaThbl (aiinos.
TpéxmepHas rpaduka. PpakranbHas
rpaduka

42

KopupoBanue 3Byka. OlieHKa
MH(POPMAaLIMOHHOTO 00BEMa 3BYKOBBIX
JlaHHBIX MPY 3a[JaHHbIX YaCTOTe
JIMCKPeTU3aLuU U Pa3psiiHOCTU
KOJMPOBaHUs




43

[TpakTHueckast paboTa 1Mo Teme
" [IucKpeTH3alusi 3ByKOBOW UH(POpMaLvu'

44

OcHOBBI anrebpbl JIOTUKA

45

Jlornueckuie onepanyu. TabuIbI
HUCTUHHOCTH

46

Jlornueckue BblpaxkeHus. Jloruueckue
TOXJecTBa. [Joka3aTe/sbCTBO JIOTUUeCKUX
TOX/]ECTB C TTOMOII[bIO TabUI] HICTUHHOCTH

47

[TpakTryeckast pabora 1o Teme
«[TocTpoenue 1 aHa/MN3 TabOIHL]
WCTUHHOCTH B TaOJIMUHOM TIPOLIECCOPE»

48

Jlorrueckuie orepaijuu 1 oreparyy HaJ
MHO>KeCTBaMU

49

Jlorrueckuie orepairuu U orepalyy Ha[
MHO>KeCTBaMH

50

3aKoHbBI anreOphl JIOTUKU. DKBHUBa/IeHTHbIE
npeoOpa30BaHus JIOTUUECKHUX BbIpaXKeHUH

51

Jlornueckuie ypaBHeHHUsI U CUCTEMbI
ypaBHEHUM

52

Jlornueckue QyHKLIMA. 3aBUCUMOCTb
KOJINUeCTBA BO3MOJKHBIX JIOTHUECKUX
(GyHKUMIM OT KOJIMUecTBa apryMeHTOB.
[TosiHbIE CHCTEMBI TOTUUECKUX (PYHKLIUMA

53

KanoHuueckre ¢hopMbl JIOTHUECKUX
BbIpaykeHUM. CoBepIlieHHbIe
[TU3BbIOHKTUBHBIE U KOHBbIOHKTHBHbBIE
HOpMaJibHbIe ()OPMBI, aITOPUTMBI X
MOCTPOEHUS T10 Tab/Lle UCTUHHOCTH




54

Jlornyeckue 3/1eMeHThI B COCTaBe
KOMIIBIOTEDA

55

Tpurrep. Cymmarop. MHoropaspsiiHbii
CyMMarop

56

HOCTpO@HI/Ie CXeéM Ha JIOTHYeCKHX
3/IeMeHTax. 3aruch JIOTM4eCcKoro
BbIDa>K€HUS T10 JIOTHUeCKOH cxeme

57

MUKpoCcxembl ¥ TEXHOJIOTHS UX
TIPOU3BO/ICTBA

58

[TpencTaBieHue Le/bIX YMCe B aMsITH
KoMIbtoTepa. OrpaHMYeHHOCTh /Ihara3oHa
yKcesl IPYU OTPaHUUEHUM KO/IMYeCTBa
pa3psifoB. [lepenoHeHue pa3psiAHOU
CeTKu

59

be33HakoBbIe U 3HAKOBbIE [JaHHBIE.
3HaKOBBIN OUT. [|BOMUHBIIA
JIOTIOJIHUTE/IbHBIN KOJ|, OTpULiaTe/IbHbIX
yucen

60

[To6uTOBBIE IOTHYECKHE OTIepaLvh.
Jlornueckuii, apubMeTHUeCKUN U
LUK/TMYECKUI CABUTH

61

[ITudpoBaHMe C TIOMOIIbIO TTOOUTOBOM
ornepauuu «uckiarovatoree VJIN»

62

Hpe,E[CTaB]'IeHI/Ie " XpaHeHHe B IIaMATU
KOMITBIHOTEDA BEeIIeCTBEHHBIX UHCEJT

63

BrinonHeHne oneparjui ¢ BeljeCTBeHHbIMU
YKC/IaMH, HaKOTI/IeHHe OMHMOO0K MpH
BBIYHC/IEHUSIX




[TpakTryeckasi pabora o Teme «/3yueHue

64 MOpa3psAHOr0 MalllMHHOIO MpPeCTaB/IeHHs 1 1
L[e/TbIX U Bell|eCTBeHHbIX UnCesl»

65 AHanu3 aJropuTMoB 1
OTanbl pelleHus 3ajau Ha KOMIIbIOTEpe.

66 WHCcTpyMeHTa/bHbIe Cpe/ICTBa: 1
TPaHC/ISATOP, OT/IaJUUK, TPOQUIMPOBLIUK
Cpepna nporpamMmmuypoBanys. Komnunsanys

67 Y MHTeprpeTalys NporpaMm. 1
BupryanbHbie MaivHbl. IHTerpupoBaHHast
cpezia pa3paboTKu

68 MeToApb! OT/Ia/IKA IPOTPaMM 1

69 Tunbl IepeMeHHBIX B sI3bIKe 1
MPOrpaMMHPOBaHUS

70 OO6paboTka 1ebIX ynces 1

71 O6paboTKa BelleCTBeHHBIX YHCeT 1

72 CryyaiiHble ¥ TICeB0C/TyYaliHbIe UMCIa 1

73 Betsiienus. Cii0KHbIe yC/I0BUS 1

74 Lukbl ¢ ycioBruem 1
LIyK/IBI TTO TepeMeHHOM.

75 B3anMo3aMeHs1eMOCTb pa3/IMuHbIX BU/IOB 1
LIMKJIOB

76 OO6paboTKa HaTypaJbHBIX UKCET C 1
WCI0JTb30BaHNeM LIUKJIOB

77 HaxoxzeHue Bcex MPOCTBIX YKUCEN B 1 0.5

3aZlaHHOM JMaria3oHe [TpakTuueckast
paborta 1o Teme «PerrieHue 3a1a4 METOJOM




niepe6Gopa»

78 VHBapuaHT LMK/Ia

79 ToKymeHTUpOBaHKe IpOrpaMMm

80 OO6paboTKa JJaHHbIX, XPAHSIIUXCS B
daiimax

81 Pa30uenue 3a7jauM Ha 10/3ajaun
W cnonb3oBaHue CTaHjapTHOW 6MOIMOTeKH

82 s13bIKa MporpaMmmupoBanyst. [loaxmouenne
61b/IMoTeK MoANPOrpaMM CTOPOHHUX
TIPOU3BOAUTENIeN

83 [Tognporpammel (ripoLieypsl ¥ (yHKLIMH)

84 [ToanporpaMmel (TipoLieypbl U (PyHKLN)

a5 [TpakTryeckast pabora 1o Teme
"Pa3pabotka roarnporpamMm”
Pekypcus. PekypcrBHbIe 00BEKTBI

86 (dpakTasnel). PekypcrBHbIe npoLielypbl U
GbyHKUMU. Vcriosnb30BaHue cTeka Jjis
OpraHu3aly peKypCUBHBIX BbI30BOB

87 [TpakTrueckasi paboTta 1o Teme
"PexypcuBHBIe OAIPOrpamMMs!"”

88 Moy /IbHBIN NPUHLIUII TOCTPOEHUS
rporpaMm

89 UucieHHbIe MEeTO/bI

90 [TpakTryeckast pabora 1Mo Teme
«YucneHHoe pellieHUe YpaBHEHU»

01 Vcnosib30BaHue AMCKpeTU3aluu B

BBIUHMC/IMTE/IBHBIX 3a/id4aX




92

[TpakTHueckast paboTa 1Mo Teme
«[Tpubn>xéHHOE BBIUMC/IEHUE JJIH
KPUBBIX U MIOLIaiel puryp»

93

[TpakTuueckasi pabota o teme «ITouck
MakcruMyMa (MUHHMMyMa) (QyHKLIN»

94

OO6paboTKa CUMBOJIBHBIX JIJAHHBIX.
AnropuTMbI 06pabOTKH CUMBOJ/IBHBIX
CTPOK: TIOZICUET KOJTMUECTBA TMOSIB/IEHHUH
CUMBOJIa B CTPOKE

95

AnropuT™MbI 06PabOTKH CUMBOJTBHBIX
CTPOK: pa30ueHre CTPOKY Ha CJIOBA TI0
npo6enbHBIM CUMBOJIaM

96

AnropuT™MbI 06PabOTKH CHUMBOJTBHBIX
CTPOK: TIOMCK TOJCTPOKH BHYTPH JaHHOM
CTPOKHM; 3aM€eHa Hal/IeHHOM MO/ICTPOKU Ha

/PYTYIO CTPOKY

97

[TpakTHueckast paboTa 1Mo Teme
"O6paboTKa CTPOK C UCIO/Tb30BaHUEM
GyHKUMN cTaHAAPTHOM OMOITHMOTEKH sI3bIKa
rporpaMmmupoBaHus"

98

['eHepalyis CJIOB B 3a/laHHOM asnaBute

99

MaccuBb! 1 noc/ie/[0BaTeIbHOCTU YKCeT.
[TpakTuueckasi pabora 1o Teme
"3arosiHeHre MaccuBa"

0.5

100

OO600I11IEHHBIE XapaKTEPUCTUKA MaCCHBa

101

JIMHeMHBIN NOUCK 3a[JaHHOTO 3HAUeHHs B
MaccuBe. [TpakTiueckasi paboTa 1o Teme
"JIMHeVHbIM MOUCK 3a/JaHHOTO 3HaUeHUs B

0.5




maccuse"

[TpakTuyeckasi pabora o Teme "ITonck

102 MHHUMAa/bHOT0 (MaKCUMasbHOIO) 1 1
3/IeMeHTa B YMC/I0BOM MaccuBe"
CopTUpoBKa 0JHOMEPHOI'0 MacCHUBa.

103 IIpocTble MeTO/bI COPTUPOBKHU. 1 0.5
[TpakTuueckasi pabora o Teme "IIpocTbie )
MeTO/ibl COPTUPOBKU Maccusa'
CopTtupoBka civsgHueM. bricTpas

104 COpPTHPOBKA MaccuBa (a/lrOpUTM 1 0.5
QuickSort). ITpakTueckasi paboTa 1o Teme
"BeicTpas copTrpoBKa Maccusa'
JIBOMYHBIN NTOUCK B OTCOPTUPOBaHHOM

105 MaccuBe. [TpakTrueckast paboTa 1o Teme 1 0.5
" IBOMUHBINA NTOUCK"

106 IByMepHble MacCUBBI (MaTpPHULIbI) 1

107 Anroput™Mbl 00pabOTKKM MaTpPHI] 1

108 Peluienne 3a/1au aHaiv3a JaHHbIX 1

109 CpezcTBa TeKCTOBOTO TpoLjeccopa 1

110 KommnbroTepHasi BEpCTKa TeKCTa 1
[TpakTrueckast pabota o Teme "BépcTka

111 JOKYMEHTOB C MaTeMaThUYeCKUMU 1 1
dbopmynamu”

112 VHCTpyMeHThI peLieH3UpOBaHUs 1

113 [TpakTueckasi paboTa 1Mo Teme 1 1
"MHorocTpaHuuHble JOKYMEeHThI"

114 O6naunble cepBuchl. KosiekTrBHas 1 0.5




pabora c JokymeHTamMu. [IpakTrueckas
paboTa 1o Teme "KosinekTuBHasi pabora ¢
JIOKyMeHTaMU"

115

AHanmu3 f1aHHBIX. Bosibliie JaHHBIe

116

MaiivHHOe 00yueHUe

117

AHaJn3 ZIAHHBIX C TIOMOIIIBIO JIEKTPOHHBIX
Ta0JIHI]

118

[TpakTueckast pabota o Teme "AHanu3
JIaHHBIX C TTOMOLLBIO 3JIEKTPOHHBIX
TabmmL"

119

[TocTtpoenue rpadyKoB (QyHKLMH.
[TpakTHueckast paboTa 1o Teme
"HarnsifHoe mipejcTaB/ieHUe pe3y/bTaToB
CTAaTUCTHUUECKOW 00pabOTKU JJAaHHBIX B
BHU/Ie arpaMM Cpe/iCTBaMH peflakTopa
3/IEKTPOHHBIX TabmIy"

0.5

120

JInavu TpeHpa. [IpakTrueckasi pabora 1o
teme "TTopbop MHUYM TpeHa,
MPOTHO3MpOBaHue"

0.5

121

[Toabop napametpa. [IpakTryeckast paborta
1o TeMe "UucieHHOe pellleHNe YpaBHEHUU
C TIOMOIIIBI0 TT0Z100pa TlapaMeTpa”

0.5

122

OrntvMy3anus Kak IOUCK Haulyullero
pellleHUs B 3a/JaHHbIX YC/I0BUSAX.
[TpakTuueckasi pabora 1o Teme "PelieHue
3a/ja4 ONTUMMU3ALMU C TIOMOLLBIO
3/IeKTPOHHBIX TabmL"

0.5

123

Pe3epBHoe Bpems




124 PesepBHOe Bpems 1
125 Pe3epBHoe Bpems 1
126 Pe3epBHoe Bpems 1
127 PesepBHOe Bpems 1
128 Pe3epBHOe Bpemsi 1
129 Pe3epBHoe Bpems 1
130 PesepBHOe Bpems 1
131 PesepBHOe Bpems 1
132 PesepBHOe Bpems 1
133 PesepBHOe Bpemsi 1
134 Pe3epBHoe Bpems 1
135 PesepBHOe Bpems 1
136 PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 15

I[TPOI'PAMME




11 K/TACC

KosmmuecTBO yacoB Jlata J/IeKTPOHHBbIE
1:;“ Tema ypoka Beero KonTposibabie | IlpakTHueckue | H3yUYeHH 2?[(}:1222:Tenbnble
paboThI pabdoThI A pecypent
1 KonnyectBo nHpopmaiyu 1
2 ANTOpUTMBI CKaTUS TaHHBIX 1
Anroput™m Xaddmana 1
[MpakTrueckasi pabota o Teme "CokaTre
4 JaHHBIX C TIOMOLLIBIO aJITOPUTMa 1 1
Xappmana"
5 Asnroputm LZW 1
AJITOpUTMBI CKaTHS JaHHBIX C IOTEPSIMHU.
6 [TpakTryeckas pabora no Teme "CrkaTre 1 0.5
JlaHHBIX € roTepsamu (anroputmel JPEG, )
MP3)"
CKOpOCTh 1epeziauu JaHHbIX 1
8 [TomexoycCTOMUMBBIE KOJIbI 1
9 [TpakTryeckasi paboTa 1o Teme 1 1
"[TomexoycTolurBbIe KOJBI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3auMozeiictBue. CucTeMHBIN 3(deKT. 1
YnpaBneHue Kak UH(pOPMaLMOHHbIN
nipotiecc. ObpaTtHas CBsI3b
11 Mogenu 1 MojenpoBaHye 1
12 ['pacder 1




13 PelieHuie 3a/1au ¢ momolifsi0 rpadoB

14 [epeBbs

15 OCHOBBI TEOpUU UTP
[TpakTryeckast pabora o Teme "TTorck

16 BBIUTPBIIITHONW CTpaTeruu B UTpe C MOJTHOM
uHpopmarei”

17 CpeficTBa MCKYCCTBEHHOI'O VHTeJI/IeKTa

18 [TpakTHueckast pabota o Teme "CpezicTBa
VICKYyCCTBEHHOI'O MHTeJlJIeKTa"
dopManu3alys NOHATUS aJlfOPUTMA.

19 MamuvHa TerOpUHra Kak yHUBepcasabHast
Mozienb BeluncieHni. Tesuc Uépua—
TerOpUHTa
[MpakTrueckast paboTa 1o Teme

20 "CocTaBeHye NpOCTOU NMPOrpaMMBbl /1St
MaluHel TeropuHra”

21 Marna ITocra

22 HopwmanbHbie anropudmMbl MapkoBa
AITOPUTMUYECKU HepaspellrMble 3aauu.

23 3ajjaua octraHoBa. HeBO3MOXXKHOCTD
aBTOMaTUUeCKOW OT/1aJKy IPOrpaMm

24 CJ10>)KHOCTb BBIYMC/IEHUM
ITonck MpoCTHIX yKces B 3a[aHHOM

25 Jiiaria3oHe C IMOMOLLBIO alrOpUT™Ma
«peiiieTo DparocdeHar»

26 [TpakTryeckast pabora o Teme "TTorck

MPOCTBIX UKCE/T B 3a/]aHHOM JIhara3oHe"”




27

MHoropa3psiiHble 1ie/ible UKc/a, 3aJjaun
JMUHHOW apu(dMeTUKH

28

[TpakTrueckass paboTa 1o Teme
"Peanu3aiiysi BLIUMC/IEHUM C
MHOIrOpa3spsAHbIMUA YHC/IaMU"

29

CrnoBapu (accoLaTMBHbIE MaCCHBHI,
oToOpakeHust). X3II-Tab/HLIBI.
[TocTpoeHue angaBUTHO-YaCTOTHOTO
cyioBaps /1S 3a/IaHHOTO TeKCTa

30

[MpakTrueckast paboTa 1o Teme
"TTocTpoeHue andaBUTHO-UaCTOTHOTO
c/10Baps AJ1s1 3a[JaHHOTO TeKcTa"

31

AHani3 TeKCcTa Ha eCTeCTBEeHHOM SI3bIKe.
Brigenenue nocsefoBaTe/IbHOCTeH 10
11a06/10Hy. Pery/isipHble BbIpaXKeHUsl.
YacTOoTHBIN aHA/IA3

32

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

33

Creku. AHanmu3 MPaBUIBHOCTH CKOOOUHOTO
BbIDa)KeHUsI

34

Bbruncsienne apudmeTruueckoro
BbIPa)KeHUs], 3allMCaHHOI0 B ITOCT(UKCHOU

dhopme

35

[pakTrueckast paboTa 1o Teme
"BbrunciieHre apupMeTHuecKoro
BbIpa)KeHUsl, 3alMCaHHOTO B MOCT()UKCHOU

dhopme"

36

Ouepenu. Vicnonb30BaHue ouepesu /st




BPEMEHHOI'0 XpaHeHUs JaHHBIX

37

[MpakTryeckast paboTa 1o Teme
"cnonb3oBaHue oyepean”

38

[epeBbsi. Peanusanys gepesa C IOMOLLBIO
CCBhIIOYHBIX CTPYKTYP. [JBOUUHbBIE
(buHapHbIe) nepeBbs. ITocTpoeHue fepeBa
JJ1s 33/laHHOT0 apyu(MeTHUeCKOro
BbIpa)KeHUsI

39

[TpakTryeckast paboTa 1Mo TemMe
"Hcnonb3oBaHue [iepeBbeB /IS
BBIUMC/IEHUS apU(PMeTHUeCKrX
BbIp&)KeHUI'"

40

PeKypcHBHbIe aITOPUTMbI 00X0/ia JiepeBa.
Vcrionb30BaHKe CTEKa U OUepesu [Jist
obxo/1a iepeBa

41

PeKkypcuBHBIe a/irTOPUTMBI 00X0/a ZiepeBa.
Vcrosib30BaHUe CTEKA U OUepein JIIst
obxo/1a iepeBa

42

AnroputMmel Ha rpacdax. [ToctpoeHue
MHHHMaJIbHOT'O OCTOBHOI'O JlepeBa
B3BELLEHHOT0 CBSA3HOTO
HeOpUeHTUPOBAaHHOTO rpada

43

O6xop rpada B rnyouny. O6xoz rpada B
HIUPUHY

44

KomuecTBO pa3MMuHbIX MyTel MeXay
BepIlIMHAMU OPHUEHTUPOBAHHOTO
alMK/IM4YecKoro rpaga

45

Anroput™m [1eMKCTpBI.




46

[TpakTHueckast paboTa 1o Teme
"BbluricneHue AJIMHbI KpaT4Yauillero myTu
MeX/ly BeplIMHaMU rpada (aaroputm
HevikcTpen)"

47

Anroputm ®noiga—Yopiuania

48

3azauy, pelaeMble C TIOMOLLBIO
JIMHAMHUUeCKOr 0 IIpOrpaMMHPOBaHUS:
BbIUMC/IEHUe PeKYPCHUBHBIX (QYHKLIWH

49

[TpakTryeckast paboTa 1Mo TemMe
"BblunciieHre peKypCUBHBIX QYHKLIWHI C
TIOMOLLIBIO IMHAMUYeCKOr0
rporpaMmmupoBaHus”

50

3azsauy, peliaeMble C IOMOLLBIO
JMHAMUUeCKOro NpOrpaMMHPOBAHUS:
MOZCUET KOJTMYeCTBa BapUaHTOB

51

[Tpaktryeckast pabora no Teme "Tloacuér
KOJIMYeCTBa BAPDUAHTOB C ITOMOLLbIO
JWHAMHUYeCKOro IporpaMMHpOBaHus"

52

3ajjauy, pelaemMbie C MTOMOILBI)
[JVHaMHAYeCKOro MporpaMMUpPOBaHUS:
3a/lauM ONTUMM3aLUU

53

[TonsiTvie 0 mapagurmax
nporpaMMupoBaHusi. O630p SI3bIKOB
MIPOrpaMMKPOBAHUS

54

[MoHsiTvie 06 00BEKTHO-OPUEHTHPOBAHHOM
NIpOrpaMMKpPOBaHNN

55

OO6mbexThl U K1acchl. CBOWCTBA U METOZBI
00BEKTOB




56 OO6BeKTHO-OPUEHTUPOBAHHBIN aHa/N3
[MpakTryeckast paboTa 1o Teme

57 "M crionb3oBaHKe roTOBbIX K/1aCCOB B 1
rporpamme”

58 Pa3paboTka rporpaMm Ha OCHOBE
00BEKTHO-OpPHEHTUPOBAHHOTO TI0/IX0/a
[TpakTryeckas pabora "Pa3paboTka

59 IIPOCTOM NPOrpaMMBbI C UCIT0J/Ib30BaHKEM 1
KJj1accoB"
Wukaricysaius. I[TpakTrueckast paboTa 1o

60 Teme "Pa3paboTKa Kiacca, UCTOJIb3yHOLero 0.5
VIHKaIICy/IsILUI"

61 HacnepnoBanue. [Tonumopdusm

62 [TpakTrueckass paboTa 1o Teme 1
"Pa3paboTka vepapxuM KiaccoB"
Cpezpb! ObICTPOI pa3pabOTKK MPOrpamMM.

63 [TpoexkTpoBaHue uHTepdetica
T10JIb30BaTess

64 [TpoexkTpoBaHue uHTepdetica
T0JIb30BaTesIst

65 Vcnionb30BaHre rOTOBBIX YIIPaBJ/IsSieMbIX
3/IeMEHTOB [I/is1 IOCTpoeHus1 uHTepdetica
[TpakTHueckast paboTa 1o Teme

66 "Pa3paboTKa rporpaMMsI ¢ rpaduueckumM 1
uHTepdeticom”

67 N3yueHue BTOPOro s3bIKa

NIpOrpaMMKPOBaHUs




68

N3yueHne BTOPOro si3bIKa
IIpOrpaMMUPOBaHUSA

69

OTarbl KOMITBIOTEDHO-MdTEMATUUECKOT'O
MOe/IMPOBAHUA

70

,[[I/ICerTI/BaL[I/IH MMprU MaTeMaTUUeCKOM

MO/ e/IMPOBaHMWUN HETIpePBIBHBIX ITPOLIeCCOB.

MopenvpoBaHue ABWKEHUS

71

[pakTrueckast paboTa 1o Teme
"MogenvpoBaHue BYKeHUs"

72

MogenupoBaHure OMOIOTUYECKHUX CUCTEM.
[TpakTryeckast paboTa 1Mo Teme
"MogenrpoBaHue OHOIOTUUECKUX CUCTEM"

0.5

73

MareMaTriueckue Mo/ie/li B 9KOHOMHUKE.
BbluncuTe/ibHbIe S9KCITIEPUMEHTHI C
MOZe/IsIMU

74

BepositHocTHBIe MozienH. TTpakTHuecKas
pabota 1o Teme "MIMUTALIMOHHOE
MO/Ie/TMPOBaHKe C MOMOLI[BI0 MeTo/ia
MomnTe-Kapo"

0.5

75

KomnbroTepHOe Mo/ieiMpoBaHue CUCTEM
yrpaBJieHust

76

O6paboTKa pe3y/bTaTOB KCIIepUMeEHTa

77

TabmuHble (pessAioHHbIe) 6a3bl JaHHBIX

78

[Touck, cCOpTUpPOBKa U (PUIbTPALIUA
JAHHBIX. 3ampOChl Ha BEIOOPKY /laHHBIX.
3arpocsl € napaMeTrpamu. Beiunciisiemble
T0JIsl B 3arpocax

79

[TpakTrueckast pabora o Teme "Pabora ¢




rOTOBOI 0a301 JaHHBIX"

MHorotabnmuuHbie 6a3bl JaHHBIX. THTIBI

80 CBSI3€H MeXXly TabyuriaMu. BHelHuiz
Kmtod. LleslocTHOCTE 6a3bl JaHHBIX
[MpakTrueckass paboTa 1o Teme

81 "Pa3paboTkKa MHOTOTab/JUUHOM Oa3bl
JaHHBIX "

82 3anpockl K MHOTOTaO/IMYHBIM Oa3zam
JlAaHHBIX

83 [TpakTHueckast paboTa 1o Teme "3arpockl K
MHOr0oTab/IMUHOM Oa3e JaHHBIX"

84 A3bIK ynpasneHus gaHHbiMu SQL
[TpakTryeckast paboTa 1o Teme

85 "YnpaBneHve JaHHBIMU C TTOMOLLIBIO S3bIKa
SQL"

86 HepensiiiioHHble 6a3bl JAHHBIX.
OKCIIepTHbIe CUCTEMbI

87 VHTepHeT-npuioKeHus
[ToHsiTHe O CepBepHOI U KTMEHTCKON

88 yacTsax cauTa. TexXHOIOrus «KIueHT —
cepBep», eé T0CTOMHCTBA U HEeJJOCTaTKU

89 OcHoBeI g3bika HTML

90 [TpakTrueckast pabota o Teme "Co3aHue
TeKCTOBOU BeO-CTpaHULbI"

91 OcHoBel g3bika HTML

92 OcHoBel g3bika HTML

93 [TpakTHueckas pabota o Teme "Co3gaHue




BeO-CTpaHMIIBI, BKIFOUAOIIeH
MYJIbTUMEINIHBIE 00BbEeKThI (PUCYHKH,
3BYKOBBIE JlJaHHbIe, BH/€0)"

94 OcHOBBI KacKaZiHbIX Tabmmi ctuseit (CSS)
[MpakTrueckass paboTa 1o Teme

95 "OdopmsieHre CTpaHULIbI C TTOMOILBIO 1
KaCKaIHbIX TabJuL] cTusei"

96 Cuenapuu Ha g3bIKe JavaScript

97 Cuenapuu Ha a3bIKe JavaScript

98 ®opmbI Ha Beb-cTpaHuLe

99 [TpakTrueckast pabota no Teme "O6paboTka 1
JlaHHbIX hopm”

100 Pa3merienue BeO-caidToB. Yciyra
XOCTHHTA. 3arpy3ka ¢aiiioB Ha calT
Kazpuposanue. McnipasieHue

101 repcrekTyBkl. I'mcrorpamma. Koppekius
YPOBHel, KOppeKLus LiBeTa.
Ob6ecrBeuriBaHMe 1[BETHBIX N300payKeHUIM
BBog n306pakeHHii C UCII0/Ib30BaHUEM

102 Pa3UYHbBIX LIUPPOBBIX YCTPOUCTB. 0.5
[MpakTryeckast pabora mo Teme "O6paboTka )
udpoBbIx hoTorpaduii”
Petymib. PaboTa ¢ obnactsivu. @UnbTphl.

103 [TpakTrueckast pabota o Teme "PeTyiiib 0.5
11dpoBbIX poTorpaduit”
MHorocsioiiHble n306pakeHusi. TeKCTOBbIe

104 c1ou. Macka ciost. Kananel. CoxpaHeHue

BbIJIeJIeHHOM 00/1aCTH




[TpakTHueckast paboTa 1o Teme

105 "MHoroc/ioiHble n306pa>keHus" 1 1
[ToroTOBKA WU/TFOCTPALH /11 BeO-CalTOoB.

106 [TpakTrueckast paboTa 1o Teme 1 0.5
" AHUMUPOBaHHbIe U300pakeHUs"

107 BekropHas rpaduka. Bekropusanus 1
PacTpOBBIX M300parkeHU

108 [TpakTrueckast paboTa mo Teme "BeKkTopHast 1 1
rpaduka”

109 [IpyHLMITBI NOCTPOEHUS M pPeJlaKTUPOBaHHUS 1
TPEXMEPHBIX MoJienen

110 [TpakTHueckas pabota o Teme "Co3gaHue 1 1
TIPOCTBLIX TPEXMEPHBIX Mojesel"

111 Cetounble Mozienii. Martepuasbl 1

112 [TpakTrueckast pabota no Teme "CeTOouHbIe 1 1
Moenn"

113 MogenvpoBaHue HCTOUHUKOB OCBeIlleHHSI. 1
Kamepsl

114 {;pei(;:;;;?ﬂ paboTa 1o Teme 1 1

115 ApauTHBHBIE TeXHO0ruU (3D-NpUHTEpHI) 1

116 [TonsTtue o BI:IpTyaanoﬁ peasibHOCTU U 1
JOTIOJTHEHHOU peanbHOCTH

117 PesepBHoe Bpems 1

118 Pe3epBHOe Bpems 1

119 PesepBHoe Bpems 1

120 PesepBHoe Bpems 1




121 Pe3epBHOe Bpemst 1
122 Pe3sepBHoe Bpems 1
123 PesepBHoe Bpems 1
124 PesepBHoe Bpems 1
125 Pe3epBHOe BpeMmst 1
126 PesepBHoe Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHoe Bpems 1
129 Pe3epBHOe Bpemst 1
130 Pe3epBHOe Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHoe Bpems 1
133 Pe3epBHOe Bpemst 1
134 Pe3epBHOe Bpems 1
135 PesepBHOe Bpems 1
136 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOI'PAMME













