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TonbaTTu
TMTOACHUTEJILHAA 3ATINCKA

[TporpamMMma 1o nHbopMaTHKe (yr/1y0/IE€HHBIN YPOBEHb) Ha YPOBHE CpefjHero ob1ijero oopa3oBaHus
pa3paboTaHa Ha 0CHOBe TpebOBaHMI K pe3y/bTaTaM 0CBOEHUsI OCHOBHOW 0Opa3oBaTebHON
TporpaMMbl cpefjHero o6iero obpasosanusi, rpecTapneHHbIX B @T'OC COO, a Takxe
¢benepanbHOM paboueli MporpaMMbl BOCITUTAHKSI.

[TporpamMma no UHGOpPMaTHKe AAET MpeCcTaB/ieHue 0 LiesX, 001eil cTpaTteruu o0yueHus,
BOCITUTAHUS 1 Pa3BUTHs 00yUaroIuXxcs CpeAcTBaMy yueOHoro npegmera «Hpopmarika» Ha
yry6iéHHOM YpOBHe, yCTaHaB/IMBaeT 00si3aTeslbHOe TIpeIMeTHOe COofiepyKaHue, TipelycMaTpuBaeT
ero CTPyKTypHpOBaHHMe TI0 pa3zesiaM U TeMaM Kypca, onpe/ie/isieT pacripeZiesieHHe ero o Kjiaccam
(romam u3yueHust), JaéT IpUMepPHOe pacripe/iesieHre yueOHbIX YacoB 110 TeMaTHyeCKUM pasjenam



Kypca U peKOMeH/lyeMyto (MPUMepHY!0) M0C/e[0BaTe/lbHOCTb UX U3YUYeHHsl C yUETOM
ME>XKITpeJMEeTHBIX U BHYTPUTIPeIMETHBIX CBsi3el, IOTMKU yueOHOro mpoliecca, BO3pacTHBIX
ocobeHHOCTeN 00yJaroImnXCsl.

[TporpaMma o MH(pOpMaTHUKe orpeZiesisieT KOJMUeCTBeHHbIE U KaueCTBEHHbIE XapaKTepHUCTUKH
yueOHOTO MaTepurasna /it Ka&KJO0ro rofja U3yueHusi, B TOM YHCJIe JI7IsI COfieprKaTeIbHOTO Hallo/THeHUsT
pa3Horo BU/ja KOHTPOJIsI (TTPOMeKYTOYHOM aTTecTalui 00yuaroIyxcsi, BCepOCCUNCKUX
MIPOBEPOUHBIX PabOT, TOCYAAPCTBEHHOUW UTOTOBOM arTectanuu). [Tporpamma no nHpopmaTrke
SIBJISIETCsI OCHOBOM /IJIs1 COCTaBJ/IeHUsI aBTOPCKUX YueOHBIX MPOrpaMM U yueOHHUKOB, TIOYPOUHOTO
TJIaHUPOBAHUS Kypca YUUTeseM.

WudbopmaTrka B cpeiieM 0611ieM 00pa30BaHUH OTPa’kaeT:

CYILLIHOCTb MH(OPMAaTHKM KaK HayYHOM JUCLIUIIIMHEL, U3yYatolllell 3aKOHOMePHOCTH NPOTeKaHUs U
BO3MO)XHOCTH aBTOMaTU3aljui UH(POPMAaLIMOHHBIX MTPOLIECCOB B PA3/IMUHBIX CUCTEMAX;

OCHOBHBIE 00/1aCTH IpUMeHeHHs MH(OPMATHKH, TIpeKze BCcero MH(GOPMaL[IOHHbIE TEXHOJIOTHH,
yTpaB/ieHHe U COLMalbHYI0 Chepy;

MEeXXJUCLIMIUIMHAPHBIA XapakTep UH(OPMaTHKY U MH(OPMALIMOHHOU J1eSITe/TbHOCTH.

Kypc nHdopmaTtuku 11 ypoBHsI cpefiHero o01ijero 06pa3oBaHusi sIB/ISIeTCS 3aBepILAIOIIUM 3TarioM
HeIpepbIBHOM MOATOTOBKY 00yJaromxcs B 06macTv MHGOPMATHKK U MH(OPMALIOHHO-
KOMMYHMKALJMOHHBIX TEXHOJIOTHH, ONMPAeTCsl Ha CoZiepkKaHue Kypca UH(OPMAaTHUKY YPOBHS
OCHOBHOTO 00111ero 06pa30BaHus U OITBIT TIOCTOSTHHOTO MTPUMeHeHHs] TH(POPMaIMOHHO-
KOMMYHMKALJMOHHBIX TEXHOJIOTHH, 1aéT TeOpeTUUeCKOe OCMBIC/IEHUE, NUHTePIpeTaLyio 1
000011IeHIe 3TOTO OTBITA.

PesynbTathl yriy6éHHOTO YPOBHS U3yueHust yueGHoro rpegmeta «H(popmaTrika»
OpMEeHTUPOBaHbI Ha MO/TyyeHre KOMIIeTeHTHOCTel /1/isi TToc/ieiyrolieii mpodeCcCuoHaIbHOM
JlesiTeNTbHOCTH KaK B paMKax /JaHHOM MpeiMeTHOM 00/1acTH, Tak U B CMeXXHbIX ¢ Heli o6nacTax. OHU
BKJTFOYAIOT B Cebst:

OBJIaZleHHe KJIF0UeBbIMU MOHATHSIMA U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOUTCS JlaHHAs!
npeiMeTHas 00/1aCTb, pacrio3HaBaHMe COOTBETCTBYIOIIMX UM MPHU3HAKOB 1 B3aMOCBSI3el,
CroCcoOHOCTB IEMOHCTPUPOBATh pa3MyHble MOJX0/bl K U3yUeHHUIO SIBJIeHWH, XapaKTepHbIX [IIs
M3yuaeMOMU rpeMeTHOU 061acTy;

yMeHHUe pelllaTh TUIIOBbIe NTPaKTUUeCKUe U TeopeTUUeCcKue 3a/lauu, XapakTepHble /17151
WCTIO/Tb30BaHUSI METOZI0B U MHCTPYMEHTAapHsI JaHHOM MpeAMeTHOM 00s1acTy;

Ha/Inyue TIpe/iCTaB/IeHUH O JaHHOM TpeIMeTHOMN 00/1acTH KakK 11eJIOCTHOU Teopuu (COBOKYITHOCTH
TEOpHii), OCHOBHBIX CBSI35IX CO CMEXKHBIMHU 00/1aCTMU 3HAaHHM.

B pamkax yriy6iéHHOTrO ypoBHS U3ydeHusi IH(PpoOpMaTUKU obecrieurBaeTcs 1ie/ieHaripaBieHHast
TIO/IFOTOBKA 00YYaroIMXCsl K MPOJO/DKeHHI0 00pa30BaHus B OpraHU3aysx MpodecCHoHaIbHOTO
o0pa3oBaHusI TI0 CTeLaabHOCTSIM, HETIOCPeJICTBEHHO CBsi3aHHBIM C LIU(POBBIMU TeXHOIOTHSIMHU,
TaKUM KaK TIporpaMMHasi MH)KeHepHs, HH(opMaljioHHasi 6e301acHOCTb, MH(OPMaL[OHHbIe
CUCTeMbI U TeXHOJIOTHUH, MOOM/IbHBIE CUCTeMBI U CeTH, 0o/blive JJaHHbIe U MallluHHOe o0yueHue,
TIPOMBIILIJIEHHBIM UHTEPHET Belllel, NCKYCCTBEHHBIN UHTEJIIEKT, TEXHOIOTUM OeCITPOBOHOM CBSI3H,
pobOTOTEXHHMKA, KBAHTOBbIE TEXHOIOTUH, CUCTEMbI pacripe/ie/IEHHOrO peecTpa, TeXHOIOTUH
BHUPTYa/IbHOM U [JOTIO/JIHEHHOU peanbHOCTeHN.

OcHoBHas Lie/Tb U3yueHUst yueOHoro ripeamera «VHpopmarrka» Ha yriy0OiéHHOM YPOBHE CpeIHero
ob1ijero obpa3oBaHus — oOecrieueHye JabHerIero pa3BUTHs MH(OPMAIMOHHBIX KOMITETeHITUH
o0yuarol1erocsi, ero TOTOBHOCTH K JKU3HU B YCJIOBUSIX Pa3BUBAKOLErocst UHPOPMaL[MOHHOTO
ob1jecTBa 1 Bo3pacTarolleli KOHKypeHLIMH Ha PhIHKe TpyZa. B CBsi3u € 3TUM n3yueHne
uHpopmaTuku B 10—11 Knaccax 0/mKHO 00eCTieunTh:

c(OpMHUPOBaHHOCTb MUPOBO33peHHs], OCHOBAHHOI'O0 HAa TOHUMaHUM PO/IU MH(OPMAaTHKH,
MH(POPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM B COBpEMEHHOM 00I11eCTBe;
Cc(OpMHUPOBaHHOCTb OCHOB JIOTUUECKOTO U a/ITOPUTMUYECKOTO MBIIIJIEHHUS;

c(hOpMUPOBaHHOCTh YMEHUM pa3nuaTh (PakThl ¥ OLIEHKU, CDABHUBATh OLIEHOUHbIE BbIBO/IbI, BUJIETh
VX CBSI3b C KDUTEPUSIMU OLIeHWBaHUs U CBSI3b KPUTEPUEB C OTpe/ie/IEHHOM CUCTeMOM LIeHHOCTeH,
TIPOBEPSITh Ha JJI0CTOBEPHOCTH U 0000111aTh MH(MOPMALIHIO;



c(hOpMUPOBAaHHOCTH MPe/ICTaB/IeHUM 0 BAUSHUN MH(GOPMal[MOHHBIX TeXHOJIOTHI Ha >KWU3Hb
yesioBeKa B 0011jeCcTBe, MOHWMaHKe COLMaIbHOTO, 5KOHOMUUECKOT0, TTOJIMTHYeCKOT0, KY/IBTYPHOTO,
IOPUIUEeCKOTO, TIPUPOJHOT0, SPrOHOMUYECKOT0, MEJULIMHCKOTO U (PU3MO0JIOTHUEeCKOTO KOHTEKCTOB
VMH(OPMAaIMOHHBIX TEXHOJIOTUM;

TIPUHSITHE TIPABOBBLIX 1 3TUUECKUX acTieKTOB MH(GOPMal[MOHHBIX TeXHOJ/IOTHM, 0CO3HaHKe
OTBETCTBEHHOCTH JItOflel, BOB/IEUEHHBIX B CO3/laHMe U UCII0J/Ib30BaHWe UH(POPMAI[MOHHBIX CUCTEM,
pacrpocTpaHeHre UHPOpMaLUY;

CO3/laHue YCIOBUH [I7Isi pa3BUTHSI HaBBIKOB yueOHOM, MPOeKTHOM, HayYHO-UCCIeloBaTe/TbCKOUM 1
TBOPUYECKOM /IeATeTbHOCTUA, MOTHBALIMK 00yUaroIUXCs K CaMOPa3BUTHIO.

B copep>kanuu yue6Horo ripegmerta «HpopMaTrKa» BbIIe/SIOTCS YeThIpe TeMaTHyeCKUX paszesa.
Pazgen «udpoBasi rpaMOTHOCTB» MOCBSIIEH BOMPOCAaM yCTPOMCTBA KOMITbIOTEPOB U APYTHUX
3/1IeMeHTOB LIM(POBOr0 OKPY KeHHs1, BK/TFoUasi KOMITbIOTepHbIe CeTH, UCII0/Ib30BAHUIO CPeZICTB
OTepal[MOHHON CUCTeMBI, paboTe B ceTv VIHTepHeT 1 UCIT0/Ib30BAaHNIO0 UHTEPHET-CEPBUCOB,
MH(OPMaL[MOHHOW 6e30T1acHOCTH.

Pasznen «TeopeTrueckrie 0CHOBBI MH()OPMaTHKW» BK/IOYAET B Ce0si OHITUMHBIN arrapar
MH(POPMaTUKH, BOTIPOCHI KOJJUPOBaHWsI MHPOPMAL[UU, 3MepeHusi UHHOpMallMOHHOTO 00bEMa
JIAHHBIX, OCHOBBI a/ITe0PbI JIOTUKK U KOMITBIOTEPHOTO MO/Ie/TUPOBAHUSI.

Pa3zzienn « AITOpUTMBI M MPOrPaMMHUPOBAHKE» HarpaB/IeH Ha Pa3BUTHE aIrTOPUTMHUECKOTO
MBIIIIEHHS], Pa3pab0TKy aJlrOPUTMOB U OLIEHKY UX CIO)KHOCTH, JOPMHUPOBaHKE HAaBBIKOB
peasiM3aljiM MporpamMmm Ha si3bIKax IMPOrpaMMHUPOBAHKS BBICOKOTO YPOBHSI.

Paznen «HpopMalMoOHHbIe TeXHOIOTUW» TIOCBSILEH BOIPOCAM MpUMeHeHUs] UH(POPMAaLIMOHHBIX
TeXHOJIOTUi, peasln30BaHHbIX B TIPUK/IA/IHBIX POrPaMMHBIX MTPOYKTaX U UHTepHeT-CepBrcax, B
TOM UHCJIe B 33/laUax aHa/Iu3a JAHHBIX, UCTIOb30BaHUIO 0a3 JAHHBIX U /IeKTPOHHBIX TabmuL] /17151
pelLlieHNs TIPUK/IaIHbIX 3a/1au.

B nipuBeiéHHOM f1asiee cofiep>kaHuU yueOHoro npeameTa «HpOpMaTKa» KypCUBOM BbI/I€/IEHBI
JIOTIOJTHUTE TbHbIe TeMbl, KOTOPbIe He BXOJSAT B 00s13aTe/IbHYH0 Mporpammy o0ydeHusi, HO MOTYT
OBITH TIPE/IJIOXKEHBI /IS U3yUeHUsI OTZe/TbHbIM MOTUBUPOBAHHBIM M CITOCOOHBIM 00yUaroIyMcs.
Yry6néHHbIN ypOBeHb W3yueHusi UH)OPMaTHKK PeKOMeH/1yeTCsl /I/Isl TEXHOJIOTHUeCKOro TIPOoQuIIs,
OPHEHTHUPOBAHHOTO Ha UH)XEHEPHYI0 ¥ MH(MOPMALIMOHHYO C(hepbl eATelbHOCTU. YTTyO/IEHHBIHI
yPOBeHb M3yueHUst UHPOPMATUKKU 06ecrieurBaeT: MoAroTOBKY 00yyJaroIxcsi, OpUeHTHPOBAaHHBIX
Ha CIeIUaTbHOCTH B 00/1acTH MH(OPMAIIMOHHBIX TEXHOJIOTMI U MH)KeHePHBIe CIeIaTbHOCTH,
yudacTue B TIPOEKTHOM U UCC/Ie/IOBaTe/IbCKOM /1esiTe/IbHOCTH, CBSI3aHHOM C COBPEMeHHBIMHU
HarpaB/IeHUsIMU OTPAC/M UHPOPMALIMOHHO-KOMMYHUKAI[MOHHBIX TeXHOJIOTHM, TIOATOTOBKY K
yUacTHIO B OJIUMIMAZAX U cZiade EMHOrO rocyjapCTBEHHOTO 9K3aMeHa 1o WHpOpMaTHKe.
[MTocneoBaTeIbHOCTD U3yUEHUsI TEM B TIpe/iesiaX OJJHOTO rofia 00ydyeHus MO>KeT ObITh U3MeHeHa 110
YCMOTPEHUIO YUuTesisi TIPY TIOArOTOBKe paboueii mporpaMMbl ¥ MOYPOYHOTO TJIaHUPOBaHUSI.
OG611ee yKC/I0 YaCOB, peKOMEH/J0BaHHBIX [I/IsI 3y4yeHus: MHpopMaTukuy — 272 yaca: B 10 Kmacce —
136 yacoB (4 yaca B Hefies0), B 11 kyacce — 136 uacoB (4 yaca B HeJjento).



COOEP)KAHNE OBYUEHUA
10 KJTACC

[udpoBasi rpaMOTHOCTb

TpeboBaHus1 TeXHUKU 0e30T11aCHOCTH U TUTHeHbI IPU paboTe ¢ KOMITbIOTepaMH U APYTUMU
KOMIIOHEHTaMH [IU(POBOTO OKPY>KEHUS.

[MpuHLMIBI paboOTHI KOMITBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. ApxutekTypa (hoH HelimaHa.
ABTOMaTHUeCKOe BBIITOJIHeHYe [IPOrpaMMbl IpoLieccopoM. OneparvBHasi, IOCTOSIHHAS U
JonroBpeMeHHasi maMsitb. OOMeH JJaHHBIMH C TTOMOILIBIO IIMH. KOHTpO/I1epbl BHEILTHUX YCTPOMCTB.
[Tpsimol foCTyn K NaMsTH.

OCHOBHBbIE TeH/|eHIIUM Pa3BUTHsI KOMITbIOTEPHBIX TeXHO/I0ruil. [lapasienibHble BIYMC/IEHUSI.
MHororporeccopHble cucteMsl. CynepkOMITbIOTepsl. PacnipesjeiéHHbIe BBIYMC/IUTE/NBHbBIE CUCTEMBI
1 006paboTka 60mbLIMX AaHHBIX. MOOWIBHBIE LIU(POBLIE YCTPOWMCTBA U UX POJIb B KOMMYHHUKALIUSX.
BcTpoenHble KoMMbIOTEPBI. MUKPOKOHTpOJ/Iephl. POO0TH3MpOBaHHbIE TIPOM3BO/ICTBA.
[TporpammMHoOe obecrieueHrie KOMITbIOTEPOB ¥ KOMITbIOTEPHBIX CUCTeM. Bu/ibl IpOrpaMMHOT0
obecrieueHysi 1 ux Ha3HaueHre. OCOOEHHOCTH MTPOTrPaMMHOTO 00ecrieueH s MOOMTbHBIX
ycrpoticTB. [TapasienbHoe nporpaMmmupoBaHye. CrucTeMHOe TIPorpaMMHoe obecrieueHue.
OneparoHHble CUCTEMBI. Y TUIUTHL. [IpakiBepsl yCTpOMCTB. VIHCTa/UIALMA Y JeMHCTa/UISLIAS
TIPOrpaMMHOT0 0becIieueHus.

datinoBele cucTeMsl. [IpUHIUITBI pa3MellieHs 1 UMEeHOBaHKs (ailjioB B JO/ITOBPEMEHHOW MaMSITH.
[ITaboHBI A71s1 ONTMCAHKMs TPYTIT (aiiioB.

[TporpammHOe obecrieueHue. JIniieH3MpOBaHKe TIPOrPaMMHOT0 0becriedeHust U [U(POBBIX
pecypcog. [IporipreTapHoe 1 cBOOO/HOe TporpaMmMHoe obecrieueHre. Kommepueckoe 1
HeKOMMepueCKoe HMCT0/Ib30BaHue ITPOrPaMMHOTO 00ecrieueH st ¥ U(PPOBBIX PeCyPCOB.
OTBeTCTBEeHHOCTh, yCTaHaB/IMBaeMasi 3aKOHo/aTe/ibcTBoM Poccutickoit desepaliyuu 3a
HerpaBOMEePHOe MCII0/Ib30BaHKe TIPOrpaMMHOT0 obecriedeHusi ¥ LM(POBBIX PeCYPCOB.

[TpUHLIMIIBI TOCTPOEHUS Y anrapaTHble KOMIIOHEHThI KOMITbIOTEPHBIX ceTell. CeTeBble MPOTOKO/bI.
Cetb nTepHet. Afpecauus B cetd MIHTepHeT. IIpoTokosisl creka TCP/IP. Cucrtema oMeHHBIX
MMEH.

Pasnenenue IP-ceTn Ha mojceTy ¢ MOMOLIBIO MacoK nozacetre. CeTeBoe aIMUHUCTPUPOBaHUE.
[TosyueHue 1aHHBIX O CeTeBbIX HACTPOMKax KoMIbloTepa. [IpoBepka Hamuust CBSI3M C y3/10M CETH.
Onpegenenye mapiipyTa [JBHKeHHs I1aKeTOB.

Bugel gestensHoct B cetu VIHTepHeT. CepBrchl VIHTepHeTa. ['eorH(pOpMal[MOHHbIE CUCTEMBI.
['eonoKaMOHHBIE CEPBUCHI PeaslbHOTO BpeMeHH (HarpuMep, JIOKalst MOOWIBHBIX TeneOHOB,
oripe/iesieHHe 3arpy’KeHHOCTU aBTOMarucTpaseii), ”HTepHeT-TOProBJisi, OpOHHPOBaHUe OUIETOB U
TOCTHHMLI.

l'ocypapcTBeHHbIe 5/1eKTPOHHbBIE CepBUCHI M YCIyry. CoLpaibHble CeTH — OpraHu3arus
KOJIJIEKTUBHOTO B3aUMO/IeMCTBUS ¥ 0OMeHa JaHHBIMH. CeTeBOM 3THUKET: MpaBuia MOBeJeHNs B
KubeprnipoctpaHcTBe. [IpobieMa MoIMHHOCTH ToMyueHHOM UHGopMalu. OTKpBIThIe
obpa3oBaresbHbIE PeCYPCHI.

TexHOreHHbIE U SKOHOMUUECKHE YIPO3bl, CBS3aHHbIE C UCI10/Ib30BaHUEM UH(POPMAaLIMOHHO-
KOMMYHUKAI[MOHHBIX TeXHOomorui. Obimye nmpobieMsl 3a{uThl MHGOPMay U MHGOPMALIMOHHON
6e3onacHoctu. CpeAcTBa 3alUThl MHGOPMALIMK B KOMITBbIOTEPaX, KOMITbIOTEPHBIX CeTIX U
aBTOMaTH3MPOBAaHHBIX MH(OPMALMOHHBIX crcTeMax. [IpaBoBoe obecreueHrie NHGOPMAIIMOHHON
6e30macHOCTH.

[TpenoTBpallieHre HeCaHKLIMOHUPOBAHHOI'O [JOCTYTA K TMYHON KOH(pUIeHIMaIbHON UH(opMaLuy,
XpaHsilelicsi Ha TTepCoHaIbHOM KOMITbIOTepe, MOOM/IbHBIX YCTpOUcTBaX. BpejoHOCHOe
nporpaMMHOe obecrieueHre v criocoObl 60peOBI ¢ HUM. AHTHBUPYCHBIE TTPOrpaMmbl. OpraHu3arys
JIMYHOTO apxvBa MH(popMaluu. PesepBHoe konvpoBaHue. [laposibHas 3aijuTa apxusa.
[Tudposanue gaHHBIX. CUMMeTPHUYHbIe U HeCUMMeTpUuHble u@psbl. [ITudpsl npocToii 3aMeHsbI.
Mudp Leszaps. ndp Bukenepa. Anropurm mmgpoBanusi RSA.



TeopeTrueckre 0CHOBbI MH()OPMAaTHUKH

Wudopmariusi, faHHbIe U 3HaHWs. VTHpOpMal[MoHHbIe TIPOLieCChl B IPUPOJie, TEXHUKe U 001[ecTBe.
HerpepbIBHBIE 1 TUCKPETHBIE BEJIMUMHBI U CUTHA/Ibl. Heo6X0AMMOCTh IUCKpeTH3aLuH
MH(pOpMaLuK, TIpeiHa3HaueHHOM /IJIsi XpaHeHUsl, TiepeZiadn U 00paboTku B {U(POBBIX CUCTEMaX.
[lBonuHOe KoaripoBaHue. PaBHOMepHbIe 1 HepaBHOMepHbIe Kofbl. [leKoarpoBaHye COO0IeH i,
3aMCaHHbIX C TTIOMOLLbI0 HepaBHOMEepPHBIX KOZo0B. Yciosue @aHo. ITocTpoeHue ofHO3HAUHO
JleKOIMpyeMbIX KOZIOB C TIOMOLL[bIO lepeBa. EJMHULIBI M3MepeHus KoryecTBa MH(POPMaLUU.
AndaBUTHBIN NOAX0[ K OLIEHKe KOJIM4eCcTBa MH(OpMaLiu.

Cucrembl curcieHus. Pa3BépHyTast 3am1cCh LIe/bIX U APOOHBIX UMCes B TIO3UL[MOHHOM CHCTeMe
curcnenys. CBOMCTBa MO3ULIMOHHOM 3aIyCH UYMC/a: KOIMYeCcTBO LK(p B 3alIMCH, TPU3HAK
[e/IMMOCTH YKCJla HA OCHOBaHUe CUCTeMbl CUMC/IeHUs. AJITOPUTM IepeBoja Ljes1oro uucsa us P-
WYHOM CHCTeMbI CUMC/IeHUS B IeCTUUHYH. AJITOPUTM TlepeBofia KOHeuHo P-uuHoi Apo6u B
JeCATUYHYI0. AJITOPUTM I1epeBo/a L1e/I0r0 YMC/Ia U3 AeCITUUHOU CUCTeMbl CYUC/IEHUs B P-UuHyto.
[TepeBoj KOHEUHOI [leCcsITUUHOM Apo6u B P-nuHyto. [IBonyHasi, BOCbMepUYHasi 1
1IeCTHa/LlaTepuyHasi CUCTeMbl CUMC/IeHUS], CBSI3b MeXXy HUMU. ApudMeThuecKre onepanuy B
TO3WLIMOHHBIX CUCTEMax CUMC/IeHrsl. TpoMyHasi ypaBHOBeLLleHHasl CUCTeMa CYMC/IeHUs. [JBOMYHO-
JlecATUYHasl CUCTeMa CUMC/IeHHUS.

Koauposanue tekctoB. KogupoBka ASCII. OaHobaiitHbIe kogupoBku. Crangapt UNICODE.
Kopuposka UTF-8. Oripezgenenuie HPOPMaLMOHHOTO 00bEMa TeKCTOBBIX COOOILeHHUH.
KopupoBanue n3obpaskeHnii. OrieHKa MHPOPMaIMOHHOTO 00bEMa rpaduuecKux JaHHbIX TIPU
3a/laHHBIX pa3pelleHnd 1 IIyOrHe KoAUpOoBaHus 1iBeTa. LiBeToBbie Mogen. BekropHoe
kogupoBaHue. @opmarsl rpaguueckux annos. TpéxmepHas rpadpuka. @pakranbHas rpaguka.
Kopuposanwue 3Byka. OrjeHka HH()OPMALMOHHOTO 00bEMa 3BYKOBBIX /JaHHBIX ITPU 3aJaHHBIX YacTOTe
JVICKpeTH3aLuu U pa3psAHOCTU KOAUPOBAHUSI.

Anre6pa norvku. [ToHsTHE BbICKa3biBaHUs. BrickasbiBaTenbHbIe POPMBI (TTpeAUKaThl). KBaHTODEI
CyILleCTBOBAHHS U BCEOOIITHOCTH.

Jlornueckue oneparyy. TabUIIbI UICTUHHOCTHU. JIoruuecKye BeIpaykeHUsl. JIoruueckue TOXIeCTBa.
[loka3aTe/bCTBO JIOTHYeCKUX TOXKZECTB C TIOMOIIbIO TabJUL] MICTUHHOCTHU. JIoruueckye oreparnyu u
orepaLiy HaJi MHOXKeCTBaMHU.

3akoHbI anrebpbl JIOTUKWA. DKBHBaeHTHbIE PeoOdpa30BaHusl JTIOTHYeCKUX BbIpaykeHUi. Jloruueckre
YPaBHEHHUsI ¥ CUCTeMbl YpaBHEHUM.

Jlornueckue (pyHKLMU. 3aBUCUMOCTb KOJIMYECTBA BO3MO)KHBIX JIOTUUECKUX (DYHKLMI OT
KO/IMYeCTBa apryMeHTOB. [1o/iHbIe CCTeMbI IOTHYeCKUX (QYHKLMI.

KaHnonunueckue (opmsbl iornueckux BolpakeHUH. CoBeplleHHbIe JU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJibHbIe (DOPMBI, aITOPUTMBI UX TIOCTPOEHUsI 110 Tab/irIe UCTHHHOCTH.
Jlornueckue 31eMeHThI B cocTaBe KoMmmbtoTepa. Tpurrep. Cymmarop. MHoropaspsiiHblii CyMMarop.
ITocTpoeHue cxeM Ha JIOTUYeCKUX 3/IeMeHTax I0 3aaHHOMY JIOTUYeCKOMY BbIPaKeHUI0. 3aruch
JIOTUYECKOT0 BbIPa)KeHUS 110 JIOTUUECKOM CXeMe.

IIpencrasieHue Lie/bIX YMcCes B IaMATHU KOMIIbroTepa. OrpaHUYeHHOCTh AuarasoHa uyrcesi Ipyu
OrpaHWYeHUM KO/IMYecTBa pa3pszoB. [lepernonHeHye pa3psijHOU ceTKU. be33HakoBbIe U 3HAKOBbIE
JlAHHBIe. 3HAKOBBIM OWT. [IBOMUHBIN JOTIOMHUTEBHBINA KO/ OTPHLIATe/IbHBIX UMCETT.

[To6uToBbIe IoTHYecKue orepalyu. Jlornueckui, apudmeTnueCcKuii U LIMKIUUeCKAN C/IBUTH.
IndpoBaHMe C MOMOIIIBI0 TOOUTOBOM Oreparuy «ucktouaroree VJIV».

[IpesncraBieHne BellleCTBEHHBIX UMCe/l B [IaMATH KOMIIbIOTepa. 3Havalljast YaCTb M MOPSAJO0K YMCIIa.
[uamna3oH 3HaueHWH BelljeCTBEHHBIX urces. [IpobsieMbl XxpaHeHHs! Bellle CTBEHHBIX YHCeTI,
CBsI3aHHbIe C OrpaHUUEHUEM KOTMUeCTBa pa3psfoB. BeinosHeHre onepalyi ¢ BellleCTBeHHbIMU
YKC/IaMH, HAKOTIJIeHHe OLIMOOK MPY BBIYMC/IEHUSIX.

AJITOpUTMBI U TTPOrpaMMHpOBaHUe

OripeiesieHre BO3MOYKHBIX Pe3y/IbTaTOB PabOThI MTPOCTEHILINX a/TOPUTMOB YTIPABIeHUs
VICTIOJIHUTEJISIMUA U BBIYMCIIUTEJIbHBIX a/IfOPUTMOB. Onipe/iesieHre UCXOAHBIX JaHHBIX, TIPU KOTOPBIX
aJITOPUTM MOKET JaTh TpeOyeMblii pe3ysibTar.



OTanbl pelleHus 3a7,a4 Ha KOMITbIoTepe. VIHCTpyMeHTa/bHble CpeZiCTBa: TPaHC/IATOP, OT/IauuK,
npoyIMpoBIIMK. KomMnusLys v uHTepripeTalys nporpaMM. BrpTyasbHble MallvHBblI.
WnTerpupoBaHHasi cpefia pa3paboTku. MeTozbl 0T/1afikul iporpamm. Vcronb3oBaHye
TPAaCcCUPOBOYHBIX Tabnui]. OT/1aZiouHbIi BbIBO/,. [1o11aroBoe BhIMo/iHeHWe TTPOrpaMmMbl. Touku
ocraHoBa. [IpocmMoTp 3HaueHuM epeMeHHbIX.

A3k nporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHbIX: LIeJI0YUC/IEHHbIE,
BellleCTBeHHbIe, CUMBOJIbHBIE, Iornyeckre. BetBnenus. CioxHble ycioBus. LIUKIIbI € ycioBueMm.
LIyl 110 TepeMeHHOM. B3arMo3aMeHs1eMOCTh pa3/IMYHbIX BU/IOB LIMK/IOB. IHBapHUaHT LUK/A.
CocraBneHue 1JMK/Ia C UCII0/Ib30BaHUEM 3apaHee OIpe/ie/IEHHOrO MHBAapUAaHTa LiUKJIa.
[JokymeHTUpOBaHue rporpamMM. Vicrionb3oBaHue KoMMeHTapureB. [1oAroToBka onvcanus
IIPOrpaMMbl U UHCTPYKLIMY /IJIS TI0/Ib30BaTe/Isl.

Anroputmbl 06pabOTKM HaTypasIbHBIX UMCeJ, 3aliCaHHbIX B TIO3ULIMOHHBIX CUCTEMAX CUMCIIeHUS:
pa30reHue 3amKCcy Urc/ia Ha OTZe/bHbIe [(PbI, HAXOKAEeHHe CYMMBI U TIPOM3Be/ieHus Ludp,
HaxoX/leHre MakCcuMabHOW (MUHUMa/IbHOMN) LIUGPhI.

HaxoskzieHre Bcex MPOCTHIX UKCesT B 33/JaHHOM /iuaria3one. [IpezcraBieHue urciia B Buzie Habopa
TIPOCTBIX COMHOXKUTe/Ieid. AJITOPUTM OBICTPOTO BO3Be/IEHUS B CTeTeHb.

O6paboTka aHHbIX, XpaHALXCs B aiinax. TekcToBble U [BoWYHBIE (aiibl. DalinoBbie
nepeMeHHbIe ((alioBble yKa3arenu). YteHue u3 Qaitia. 3anuck B (aii.

Pa3buenue 3as1aum Ha roA3azaun. [loanporpammel (ripoueayps! U GyHKLMHN). Pekypcusi.
PexypcuBHbie 061eKThI ((hpakTasbl). PeKypcuBHBIe mpolieaypsl U GyHKLWU. VIcronb30BaHue cTeka
JJ1s1 OpraHu3aliy peKypCHUBHBIX BbI30BOB.

Vicnionb3oBaHMe CcTaHjapTHOM OUO/MOTEKY si3bIKa porpaMMupoBaHust. [ToakitoueHre 6ubmoTek
MOATIPOrpaMM CTOPOHHUX NPOU3BOAUTe Ier. MoJy/IbHbIN NPYHLUIT [IOCTPOEHUSs ITPOrPaMM.
YucneHHbie MeTobl. TouHOe ¥ PUOMKEHHOE pellieHus 3a/jau. YnceHHbIe MeTO/[bl PelleHust
yPaBHEHUIi: MeTo/, riepebopa, MeTo, TTOJIOBUHHOTO fierieHus. [IpubmmkEéHHOe BEIUMC/IeHNe [I/TMH
KpUBBIX. BeiurcieHue nomnazel GUryp C noMolIlbio YMCIeHHbIX MeTOJ0B (MEeTOZ
NpsSIMOYTO/IbHUKOB, MeTo/, TparneLyi). [Tonck Makcumyma (MUHUMYyMa) (yHKLMU OJHOM
repeMeHHON MeTO/|OM IT0JIOBUHHOTO JleJIeHUS.

O6paboTKa CMMBOJIBHBIX [JaHHBIX. BcTpoeHHbIe PyHKIMH s3bIKa TPOTPaMMUPOBaHUS J1Ist
00paboTKN CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKM CUMBOJIBHBIX CTPOK: TIO/ICUET KOJIMUeCTBa
TIOSIB/IEHWH CMBOJIa B CTPOKe, pa30rieHre CTPOKU Ha CJI0BA TI0 TIPOOeTbHBIM CUMBOJIAM, TTOUCK
MOJCTPOKY BHYTPH JJAHHOM CTPOKH, 3aMeHa Hali/leHHOW MO CTPOKU Ha JIPYTYI0 CTPOKY. ['eHeparus
BCEX CJIOB B HEKOTOPOM asihaBUTe, yIOBIETBOPSIIOIIMX 33/laHHBIM orpaHrueHusM. [Ipeobpa3oBaHue
YKC/a B CAMBOJIbHYIO CTPOKY U 00paTHo.

MaccuBbI 1 TIOC/IeI0BATeTBHOCTH Urcesl. BorumcieHre 0600IIEHHBIX XapaKTePUCTHK 37IEMEHTOB
MaccHuBa WM YHMCI0BOM MOC/Ie/10BaTe/IbHOCTU (CyMMBI, TIPOM3Be/leHus], CpeJHero
aprMeTUUeCKOro, MUHMMa/IbHOTO U MaKCHUMasbHOIO 3/1eMEHTOB, KOJIMUeCTBa 3/1eMEeHTOB,
YJ0BJIETBOPSIFOLLMX 33/laHHOMY YC/I0BUIO). JINHEHMHBIN MMOMCK 3a/JaHHOTO 3HAUeHHs1 B MaCCHBe.
CoprupoBKa 0JHOMepHOro MaccuBa. [IpocTbie MeTo/bI COPTUPOBKM (METO/, ITy3bIPbKa, MeTO/,
BbIOOpa, COPTUPOBKA BcTaBKaMK). COPTUPOBKA CMsiHUEM. bbicTpasi COpPTUPOBKAa MacCHBa
(anroputm QuickSort). JIBOMUHBIN OKMCK B OTCOPTHUPOBaHHOM MacCCHBe.

[IBymepHbIe MacCUBBI (MaTpUL{bl). ATOPUTMbI 00pabOTKM ByMepHBIX MaCCUBOB: 3allO/THEHHUEe
JBYMEPHOI'O YHMC/I0BOIO MacCHBa IO 3a/laHHbIM ITpaBu/aM, IIOUCK 3/1eMeHTa B JBYMEePHOM MacCHBe,
BbIUMC/IeHWe MaKkCMMyMa (MUHMMYMa) U CyMMBbI 5/1IEMEHTOB JIByMEPHOI'O MacCHBa, rlepecTaHOBKa
CTPOK ¥ CTOJIOLIOB /IByMEPHOTO MaCCHBA.

WHopmaloHHbIe TeXHOTOTUU

TekcToBBII NIporieccop. PefaktrpoBanue u ¢opmarupoBaHue. [1poBepka opdorpaduu u
rpammaTvku. Cpe/iCcTBa MOMCKA U aBTO3aMeHbl B TEKCTOBOM IpoLieccope. Vcrob30BaHUe CTUMEN.
CTpyKTypHUpOBaHHbIE TEKCTOBBIE JOKyMeHThl. CHOCKH, ornaBieHue. KosekTriBHasi paboTa ¢
JIOKyMeHTaMH. VITHCTpyMeHTHI pelieH3UpOBaHKs B TEKCTOBBIX Mpolieccopax. ObmauHble CepBUCHI.
Henoas nepenucka. Pedepat. [IpaBuia LUTUPOBaHKS UCTOYHUKOB U OOPMJ/IEHHS
6ubmorpaduueckux ccoiok. OdopmiieHre CriMcKa TUTepaTypbl. 3HAKOMCTBO C KOMITbIOTEPHOM



BEPCTKOM TekcTa. TexHuueckue cpezicTBa BBOZA TekcTa. Crielanyi3vpoBaHHbIe CPeZCTBA
PeJaKTUPOBAaHUS MaTeMaTHUeCKUX TEKCTOB.

Amnanmm3 fanHbeix. OCHOBHBIE 33/lauy aHa/IM3a JJaHHBIX: POTHO3UPOBaHKe, KJIaCCUPUKALHS,
K/1acTepu3alys, aHaln13 OTKJIOHeHH. [Toc/ieioBaTelbHOCTD pellieHust 3a/iau aHalu3a JaHHbIX: cOop
TIePBUYHBIX JaHHBIX, OUMCTKA U OIeHKA KaueCTBa JIaHHBIX, BBIOOP W/V/IH TIOCTPOEHNE MOJEeIH,
nipeoOpa3oBaHKe JIaHHbBIX, BU3ya/IM3aLiys JaHHBIX, UHTEPIIPeTalys pe3y/ibTaTtoB. [IporpaMMHbIe
CpeJiCTBa ¥ MHTEePHET-CePBUCHI iy 00pabOTKY U Npe/iCTaB/ieHNsl JaHHbIX. bosbiive JaHHbIe.
MarmHHoe oOyueHue. VIHTe//IeKTyalbHbIN aHaMN3 JaHHbIX.

AHanm3 JaHHBIX C TIOMOILBIO 37IeKTPOHHBIX TabmL. BoIunciieHre CyMMBbl, CPeZJHETro
apu(MeTHUeCKOTO, HaUOO/IbILET0 (HAMMEHBIIET0) 3HAYEeHUS rarna3oHa. BerurcieHue

K03 uieHTa KOppesLUY AByX PsIoB JaHHBIX. [locTpoeHre cTonOUaThIX, TMHEHYaThIX U
KPYroBbIX quarpamm. IToctpoenue rpadukoB GyHKimiA. [Tonq0op TMHUM TpeH/ ja, PellieHre 3aiad
TIPOTHO3UPOBAHMUS.

YucsieHHOe pellieHre YpaBHEHUI € TOMOIIIBIO TToA0opa apameTpa. OnTUMHU3alyst Kak MOUCK
HaWJTyYIlIero peleHus B 3a[JaHHbIX ycnoBusix. LleneBas hyHKIus, orpaHinyenusi. JIoKaabHbIE U
r1006a/IbHBIE MUHUMYMBI 11e/1eBoi QyHKIUK. PellieHue 3a7ia4 ONTUMH3aLU C TOMOIIBIO
3/IeKTPOHHBIX TaOJIHLI.

11 KJIACC

TeopeTrueckre 0CHOBbI MH()OPMAaTHUKH

TeopeTruecKre NOAX0/bI K OLJeHKe KO/IMYeCTBa UH(OpPMaLMy. 3aKOH aJJUTUBHOCTH MH(OPMAaLUHU.
®opmyna Xaptiu. MHbopmauys u BeposiTHOCTh. Popmyna IlleHHOHa.

AnroputMmel okatus gaHHbix. Anroput™ RLE. Anroputm Xagdmana. Anroputm LZW.
ANTOpUTMBI CKaTHsl IaHHBIX C TIOTEPSIMUA. YMeHblIeHHe IyOruHbI KoAUpoBaHUs 1jBeTa. OCHOBHBIE
yjeu anroputMoB cxkatus JPEG, MP3.

CKOpOCTb TIepefjaud IaHHbIX. 3aBUCUMOCTh BpeMeHH Tiepefjaurl 0T MH(OPMAL[IOHHOTO 00BEMa
JIAHHBIX ¥ XapaKTepUCTUK KaHasa CBsi3y. [IpuurHbl BOSHUKHOBEHUS OLIMOOK TIpY Tiepejiaue
naHHBIX. Kogpl, o3Bosstoiie 0OHapyKMBaTh U UCIIPAB/ISAThH OIIMOKY, BO3HUKAOIIME TIPH Tiepesjaue
JaHHbIX. Paccrosinne XsmmuHra. KoavpoBaHue ¢ moBTopeHrueM 6uToB. Kol XaMMuHTa.
CuctemMbl. KOMIOHEHTHI cCUCTeMBI U MX B3auMogelcTBre. CucTeMHbIN 3¢ (eKT. YipaB/ieHe Kak
MH(pOpMaLMOHHbBIN Tipotiecc. ObpaTHasi CBs3b.

Mopenu u mozieupoBanue. Llens MopenupoBanusi. COOTBETCTBHE MOZEIN MOZe/TMPyeMOMy
00BeKTy WM TIpoLieccy, LieJil Mo/ielMpoBaHus. PopManu3aiiys PUK/IaJHbIX 3a/au.
I[pencTaBnenye pe3y/bTaTOB MOZAETMPOBAHMUS B BUle, YI00OHOM /1Sl BOCTIPUSITHS U€I0BEKOM.
I'pacduueckoe rpescTaBaeHre JaHHBIX (CXeMbI, TaOMUI[bI, TPadUKN).

I'padrl. OcHoBHbIe NOHATUA. Buzibl rpadoB. Onurcanue rpadoB € MOMOLBbIO MaTPUL] CMEXXHOCTH,
BeCOBbIX MaTpHLI, CITMCKOB CMeXHOCTH. PellleHre a/lrOpUTMUYECKUX 3a/la4, CBSI3aHHBIX C aHa/IM30M
rpadoB (IIOCTpOeHHe ONTHMAa/ILHOTO MyTH MeX/ly BeplliMHamMU rpada, onpe/iesieHre KoinJyecTBa
Pa3UUHBIX MyTel MeX/ly BepLIMHAMU OPUEHTHMPOBaHHOTO allMK/INYeCcKoro rpaga).

Hepebs. BunapHoe gepeBo. [lepeBbst mouncka. Crioco0sl 06xoza fAepesa. [IpeacraBnenve
apu(meTHUeCKUX BbIpaXKeHUH B BU/Je JepeBa. [IMCKpeTHbIe UTPbI IByX UIPOKOB C TOJTHOM
uHpopmatmeil. I[Toctpoenue sepeBa nepe6opa BapHAHTOB, OTIMCAHKWe CTPATETMH UTPHI B TaOMMYHON
(opMe. BeIMrphIIIHbIE U TPOUTPBILIHbIE TO3ULIMW. BBIMTPhILIHbIE CTpaTervy.

CpefcTBa MCKYCCTBEHHOIO MHTesleKTa. CepBUChI MAllIMHHOIO ITepeBO/a U pacrio3HaBaHUsl yCTHOU
peun. KorHUTHBHBIE cepBUCHL. MleHTU(UKALIKS U TTIOUCK W300pa’keHHi, pacrio3HaBaHUe JIHLI.
Camoobyuarorjuecst ciucteMbl. VICKyCCTBEHHBIM MHTE/IEKT B KOMITBIOTEPHBIX UTPaXx.
Vcnonb3oBaHWe METO/IOB UCKYCCTBEHHOTO UHTeJI/IeKTa B 00yJarolux cucreMax. Vcrionb30BaHre
MEeTOZIOB MCKyCCTBEHHOTO MHTeJIeKTa B poboToTexHrke. ViHTepHeT Beteii. [TepcrieKTHBBI
Pa3BUTHSI KOMITbIOTEPHBIX UHTe//IeKTya/IbHbIX CUCTeM. HelipoHHbIe ceTu.

ATOpUTMBI ¥ IPOrpaMMUPOBaHue



dopmanusanys NOHATHA aaroputMa. MammHa TbroprHra Kak yHUBepcasbHasi MOZie/lb
BbluncsieHud. Tesuc Yépua—ThbropuHra.

O1ieHKa CI0)KHOCTU BBIYUCTIeHUH. Bpemsi paboTh! 1 00bEM HCTI0/Ib3yeMOoi MaMsITH, UX 3aBUCIMOCTD
OT pa3Mepa UCXOAHBIX JaHHbIX. OLleHKa aCUMIITOTUYECKOM CJI0KHOCTU aTOPUTMOB. AJITOPUTMBI
TIOTMHOMMAIBHOU C/IOKHOCTH. [TepebGopHbie anroputmel. [IprMeps! pa3MUYHbIX aJITOPUTMOB
pellleHrsl OHOM 3a/jauy, KOTOpble UMEIOT Pa3/MUHYI0 CI0)KHOCTb.

[Touck NpOCTHIX UKces B 3a/laHHOM Jiaria3oHe ¢ TIOMOILbI0 alTOPUTMa «pelleTo JpaTtocheHar.
MHoropa3psiiHble LieJible YMC/Ia, 3a4a4U JJIMHHON apu(pMeTHKH.

CrnoBapu (accoljaTUBHbIE MaCcCUBBI, 0TOOpakeH st). X31-Tabmmiiel. [TocTpoenue andaBUTHO-
YaCTOTHOIO CJIOBaps JJIsl 3a/JaHHOTO TEKCTa.

Creky. AHa/M3 IPaBUIBHOCTH CKOOOYHOTO BBIp@KeHHs. BrruncieHre apugmMeTHueCcKoro
BbIp&)KEHMUS], 3alMCaHHOTO B MOCTHUKCHOU (hopMme.

Ouepenu. Mcnionb3oBaHue ouepesu /i/1s1 BDeMEHHOIO XpaHeH!s! [JaHHbIX.

AnroputMmel Ha rpagax. [TocTpoeHre MUHMMAa/ILHOTO OCTOBHOTO JlepeBa B3BELLIEHHOIO CBSI3HOTO
HEOPHeHTUPOBAHHOTO rpada. KomuecTBo pa3mMuHbIX MyTel MeXX/y BepLIMHaMU
OPMEHTUPOBAHHOTI0 aLUK/INYecKoro rpaga. Airoputm [1eiKCcTpsl.

IepeBbsi. Peam3arusi epeBa C MOMOIIBbIO CCHUIOYHBIX CTPYKTYP. [IBonuHbIe (OMHApHBIE) epeBbsi.
[TocTpoeHnue fepeBa 151 3aJaHHOTO apu(MeTHUeCKOr0 BbIpaKeHHUsl. PeKypCHUBHBIE alTOPUTMBI
obxoza mepesa. Vicnonb30BaHue CTeKa M ouepenu /it 00Xofa fepesa.

[nHamHuueckoe MporpaMMHUpPOBaHUE KaK MeTO/| PeLleHUs 33/ia4y C COXpaHeHHeM MPOMEXKYTOUHBIX
pe3y/bTaToB. 3a/auy, pellaeMble C TOMOLIBbI0 JUHAMAYEeCKOr0 IPOrpaMMHUPOBaHUS: BIUKCIEHHEe
PEKYPCUBHBIX (DYHKLUM, TOJCUET KOIMUeCTBa BapUAaHTOB, 33/laud ONTUMU3ALUN.

[MonsiTvie 06 0OBbEKTHO-OPHMEHTHPOBAHHOM NPOrpaMMHUPOBaHn. OOBEKTHI U K1acchl. CBOWCTBA U
MeTo/ibl 00beKTOB. OOBeKTHO-OPUEeHTUPOBAHHbIN aHa/mu3. Pa3paboTKa rnporpaMm Ha OCHOBe
00BEKTHO-OPHeHTUPOBAHHOTO TIOX0Aa. VIHKarCy sLus, HacaeA0BaHKe, TTOTMMOP(U3M.

Cpensl ObIcTpOi pa3paboTku nporpamm. [IpoekTrpoBaHUe UHTepdeiica rMoJib30BaTe/Isl.
Vicnionb30BaHKe TOTOBBIX yIPaB/sieMbIX 37IeMEHTOB /1JIsl [IOCTPOeHUs NHTepdeiica.

O630p $s13bIKOB POrpaMMHUpPOBaHuUst. [ToHsITHe 0 MapajurMax MporpaMMHPOBaHMS.
WHudbopmalmoHHbIe TeXHOIOTUU

JTarbl KOMITbIOTEPHO-MaTeMaTHyeCckoro Mo/leJTMPOBAHMSI: TIOCTaHOBKA 3aJjauM, pa3paboTka Mojiesny,
TeCTUPOBaHUe MO/e/lv, KOMIIbIOTEPHBIN 3KCIIePUMEHT, aHa/Iu3 pe3y/IbTaToB MOJe/IMPOBaHusl.
[vckpeTr3anys pyu MareMaThiueCKOM MO/|eTMPOBAaHUN HellpepPhIBHBIX MPOLIECCOB.
MogenpoBaHue /IBIKeHHs. MozieMpoBaHye OMOIOTHUeCKUX CUCTeM. MaTteMaTiuuecKre MOZe B
5KOHOMUKe. BbIUKC/IMTe/IbHbIE SKCIIeEPUMEHTHI C MOJ|e/ISIMHU.

O6paboTka pe3ynbTaToB 3KCIIepUMeHTa. MeTo HauMeHbIIMX KBaZipaToB. OLjeHKa YHC/IOBBIX
TlapaMeTpOB MO/le/IMpyeMbIX 00beKTOB 1 TPOoLieccoB. BoccTaHOBIeHHe 3aBUCUMOCTel 110
pe3ysbTaTaM 3KCIlepUMeHTa.

BeposiTHOCTHBIE Mogenn. Metogel MoHTe-Kapsio. ViMuTaimonHoe mogenvpoBanye. CUcTeMbl
MacCoBOTO 0OC/Ty>KMBaHUSI.

TabnmuuHble (pensLyoHHbIe) 6a3bl JaHHBIX. Tabnuiia — rpe/icTaBaeHre CBeJjleHUi 00 OHOTUITHBIX
obbekTax. [Tone, 3anmch. Knrou Tabmmrpbl. PaboTa ¢ roToBoii 6a30ii JaHHBIX. 3aroHeHue 6a3bl
JaHHbIX. [Tonck, copTpoBKa 1 GUIbTpaLUs JaHHbBIX. 3aripOChl Ha BEIOOPKY JaHHBIX. 3arpOChl C
napaMmeTpamu. Berunciisiemsle 1osist B 3arpocax.

MHoroTtabmmuHble 6a3bl JaHHBIX. TUIIBI CBsi3el Mexxay Tabnuijamu. BHelHuii kitou. LlesocTHOCTD
0a3bl JaHHBIX. 3aNPOChl K MHOTOTA0/TMUHBIM 0a3aM JJaHHBIX.

WuTepHeT-npunoxenus. [IoHsTHe 0 cepBepHOM M KJIMEHTCKOM YacTsax canTa. TeXHO/IOrusl «KIUeHT
— cepBep», eé TOCTOMHCTBA U HelocTaTKu. OcHOBBI si3bika HTML u KackaiHbIX TabmuLy cTUmen
(CSS). Crienapuu Ha si3bike JavaScript. @opmbl Ha Beb-CTpaHulie.

Pa3merrieHue BeO-caiToB. Yciiyra XOCTHHTa. 3arpy3ka (aiijioB Ha CauT.

BBoj n306paykeHuii C MCTMOMb30BaHUEM Pa3/IMYHbIX [IUPPOBBIX yCTPOUCTB (LHUPPOBBIX
(oToanmnapaToB U MUKPOCKOIIOB, BU/leOKaMep, CKAaHEepPOB U JIpyTyX yCTpoicTB). ['padmueckuii
peznakrop. Paspemenve. KagpupoBanue. VcripaBneHue nepcrekTyBbl. ['ucrorpamma. Koppekius



ypOBHeM, Koppekuys 1iBeta. ObecriBeuriBaHNe [IBeTHBIX M300pa>keHni. PeTyms. Pabota c
obnactsamMu. OUIBTPHI.

MHorocnoiiHble n3o06pakenus. TekcToBeie ciou. Macka ciosi. Kanasel. CoxpaHeHye Bbl/leIeHHOM
obmactu. TToAroToBKa WIMIOCTpaLWi /it BeO-caiToB. AHUMHUPOBAaHHbIE U300payKeHUS.
Bekropnas rpaduka. [IpumuTtuBel. MI3MeHeHue nopsijKa 371eMeHTOB. BripaBHUBaHue,
pacripesiesienyve. I'pynmnupoBka. Kpusble. @opmarhbl BeKTOPHBIX PUCYHKOB. Vcrosib30BaHue
KOHTYpOB. BekTopu3anysi pacTpoBbIX U300pakeHuiA.

[TpUHLIMIIBI MOCTPOEHUS ¥ PeJJaKTUPOBaHUs TPEXMePHBIX Mojesield. CeTouHble MOJEH.
Marepuasnel. MopenvpoBaHre UCTOYHUKOB OCBellleHus. Kamepsl. AauTUBHbIE TexHOIOruu (3D-
nipuHTepbl). [IoHATHE O BUPTya/lbHOM peanbHOCTH U I0NOJTHEHHOM peasbHOCTH.



I[INTAHNPYEMBIE PE3YJIBTATBI OCBOEHHMSA [TIPOI'PAMMBI 110 THOOPMATHUKE
(YITIYBJIEHHEIM YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIIEI'O OFPA3SOBAHUSA

JINUHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3y/bTaThl OTPaXKat0T TOTOBHOCTh U CTIOCOOHOCTL 00yYaroLUXCst
PYKOBO/ZICTBOBAaThbCSi COPMUPOBAHHOM BHYTPEHHeH Mo3uLiveld TMUHOCTU, CUCTEMOM 1[eHHOCTHBIX
OpHeHTAaL|i, TIO3UTUBHBIX BHYTPEHHUX YOeXK/IeHUH, COOTBeTCTBYIOIIUX TPaJAULMOHHBIM
LIeHHOCTSIM POCCHICKOTO 00II[eCTBa, pacllpeHre )KU3HEHHOT'O OTTbITa U OTIbITa /1esITe/TbHOCTH B
Tipoliecce peajM3aliiy CpeAcTBaMK yueOHOro rpeMeTa OCHOBHBIX HallpaB/ieHW BOCIIUTAaTeTbHOU
JesITe/IbHOCTH.

B pe3ysnbraTe n3yueHusi iHGOPMATHUKY Ha YPOBHe cpefiHero obiijero obpa3oBaHus y 0Oyuarolierocs
OyzyT copMHUpOBaHbI CIeAYIOIIYE TMUYHOCTHBIE Pe3y/IbTaThl:

1) rpax/jlaHCKOTO BOCTIUTAHUSI:

0CO3HaHHe CBOMX KOHCTUTYLIMOHHBIX TTPaB M 00513aHHOCTEH, yBa)kKeHHe 3aKOHa M ITPaBOIOPSI/IKa,
cobsro/ieHrie 0CHOBOIIO/IAraroIMX HOPM MH(OPMAL[MOHHOTO MpaBa U MHPOPMaL[MOHHOM
0e30MacHOCTH;

TOTOBHOCTh IMPOTHUBOCTOSTH U/I€0/IOTMH IKCTPeMU3Ma, HallMOHaM3Ma, KceHohoouH,
JVCKPMMUHALIMY 110 COL{a/IbHBIM, PEIMTMO3HBIM, PaCOBBIM, HallMOHA/IbHBIM MIPHM3HAaKaM B
BUPTYya/IbHOM TIPOCTPAHCTRE;

2) MaTprUoTHUYeCKOro BOCIIUTAHUS:

1]eHHOCTHOe OTHOIIIeHHe K UCTOPUUeCKOMY Hac/ie/Ivto, 10CTWKeHUssM Poccuu B Hayke, UCKYCCTBe,
TeXHOJIOTHSIX, TOHUMaHue 3HaueHns1 NH(OPMAaTHKY KakK HayKH B )KU3HU COBPEMEHHOT0 00I11eCTBa;
3) IlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

c(OpMHUPOBaHHOCTb HPABCTBEHHOT'O CO3HAHUSI, 3TUUECKOT0 TIOBe/IeHNS;

CroCcoOHOCTD OLIEHUBATh CUTYAL[MI0 U IPUHKUMATh 0CO3HaHHbIE pellieHHs], OpDUeHTHUDPYSICh Ha
MOpaJIbHO-HPaBCTBeHHbIE HOPMbI U LIEHHOCTH, B TOM UKc/le B ceTd VIHTepHeT;

4) 5CTeTUUeCKOTO BOCITUTAHUSI:

3CTeTHUeCKOe OTHOLLeHNe K MUPY, BK/IFOUasi 3CTETUKY HayYHOI'0 U TEXHUUECKOr0 TBOPYeCTBa;
CrocoOHOCTh BOCTIPUHUMATD Pa3/inyHble BU/Ibl UICKYCCTBA, B TOM YKC/ie OCHOBaHHOTO Ha
VCTI0/1b30BaHUY MH(POPMAaLMOHHBIX TeXHOJIOTHM;

5) ¢r3uUeCcKoro BOCIUTAHUS:

copMHPOBaHHOCTH 37I0POBOTO U Oe301acHOro 0Opa3sa KMU3HU, OTBETCTBEHHOTO OTHOIIEHHS K
CBOEMY 3/J0POBbIO, B TOM UMCJIe 3a CUET coO/o/ieHHst TpeboBaHMl Oe30macHOM SKCIITyaTaluu
Cpe/iCTB MH(OPMaLMOHHBIX 1 KOMMYHHUKALIMOHHBIX TEXHOIOTUH;

6) TPyZI0BOTO BOCITUTAHHUSI:

TOTOBHOCTh K aKTUBHOM /1eSITe/IbHOCTU TeXHOJIOTMUeCKOM U COLMaibHOM HanpaBIeHHOCTH,
CrocoOHOCTh UHULIMUPOBATH, IJIAHUPOBATh M CAMOCTOSITE/TbHO BBITIO/THATh TAaKyHO [1esiTe/IbHOCTb;
uHTepec K cepam npodeCcCHOHANIBHOM [1esiTeTbHOCTH, CBSI3aHHBIM C MUH(OPMATHUKOM,
TIpOrpaMMHpPOBaHUeM U UH(OPMALIMOHHBIMU TEXHOJIOTUSIMUA, OCHOBAHHBIMH Ha JI0 CTHXKEHUSIX
HayKy MH(OPMATUKH ¥ HayUYHO-TEXHUYEeCKOTO MPOrpecca, yMeHHe COBepIlaTh 0CO3HAHHBIN BHIOOD
Oyay1eit rpodeccuu U peasiv30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TI/IaHbI;

TOTOBHOCTh M CTTIOCOOHOCTH K 00pa30BaHUI0 ¥ caM000OPa30BaHUI0 Ha TIPOTSHKEHUH BCeM XKU3HM;

7) 9KOJIOTMYeCKOT0 BOCITUTAHUSI:

0CO3HaHHe 17100abHOTO XapaKTepa 3KOJI0TnYeCcKUX Mmpobsiem 1 myTel UX pellieHus], B TOM YHCIIe C
yuETOM BO3MOKHOCTeH MH(POPMAaLIMOHHO-KOMMYHHUKAL[MOHHBIX TeXHOJIOTHM;

8) LleHHOCTH HayYHOI'O MO3HAHUS:

c(OopMUPOBAHHOCTH MUPOBO33peHHUsI, COOTBETCTBYIOII[Er0 COBPEMEHHOMY YPOBHIO pPa3BUTHSI HayKHU,
JOCTIDKEHHUSIM HayUHO-TeXHHUUEeCKOTO TIporpecca 1 001[eCTBeHHOM MPAaKTHUKH, 3a CYET TOHUMAHUS
POy MHPOPMALMOHHBIX PeCypCcoB, UH(HOPMALIMOHHBIX TIPOLIeCCOB U MH(GOPMALIMOHHBIX
TeXHOJIOTUM B yC/IOBUSIX LM(POBOI TpaHCHOPMALIUKA MHOTHX Cep KU3HU COBPEMEHHOT0
o0111eCTBa;



0CO3HaHHe 1|eHHOCTH HayuYHOM /1esiITeJTbHOCTH, TOTOBHOCTD OCYIIeCTB/IATh MPOEKTHYIO U
MCCJIe/IOBATe/IbCKYIO [1esiTe/IbHOCTh UH/IMBUIYa/IbHO U B TPYTITIE.

B mporjecce gocTikeHUsi TMYHOCTHBIX Pe3y/IbTaTOB O0CBOEHUSI IPOrPaMMBbI 110 MH(OpPMAaTHKe y
00yyaroIMXCsl COBepILIeHCTBYeTCsl IMOLIMOHA/IbHBINA UHTEIEKT, Tpe/Iioaratoiyi
Cc(OPMHUPOBaHHOCTE:!

CaMOpery/MpoBaHusl, BK/IFOUAIOILIero CAMOKOHTPO/Ib, yMeHHe IMPUHUMaTh OTBETCTBEHHOCTD 3a CBOE
TIoBe/leHNe, CII0COOHOCTh aZlanTUPOBAaTHCS K SMOLIMOHAIbHBIM U3MEHEHHSIM 1 TIPOSIB/ISATh THOKOCTh,
ObITb OTKPBITHIM HOBOMY;;

BHYTPeHHel MOTHBAIUH, BK/TFOUAOL[e CTpeMJIeHre K JOCTHKEHHIO TIe/I U YCIIeXy, OITHMHU3M,
VHULIMaTUBHOCTb, YMEHHUe J1eMCTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEH;

IMIATHH, BK/IFOYAIOIIel ClI0COOHOCTh TTOHUMATh SMOLIMOHA/IBHOE COCTOSIHHE JPYTHX, YUNUTHIBATh
ero TPy OCYI11leCTBIeHUM KOMMYHHUKALIMH, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPE)KHMBaHUIO;
COLMAa/IbHBIX HAaBBIKOB, BK/IFOUAIOIIMX CIIOCOOHOCTD BHICTPAUBATh OTHOIIEHUS C IPYTUMH JTIOIbMH,
3a00TUTBCS, MPOSIBIISITL UHTEPEC U pa3peliaTb KOH(IUKTHI.

METAITPEAMETHBIE PE3YJ/IBTATHI

B pe3ysnbrate n3yueHusi iHGOpPMATHUKY Ha YPOBHe cpefiHero obiijero o6pa3oBaHus y 00yuarolerocs
OyzyT copMUpOBaHBI MeTarpeMeTHbIe Pe3y/IbTaThl, OTPaKeHHbIe B YHUBEPCAIbHBIX YIeOHBIX
JIeNCTBUSIX, a UMEHHO — TT03HaBaTe/IbHble YHUBepCcasbHble yueOHble eMCTBYSs, KOMMYHUKAaTUBHbIE
yHHBepcaibHble yueOHbIe 1efCTBUS, Pery/IsiTUBHbIe YHUBEPCaIbHbIe yueOHbIe eliCTBYS,
COBMECTHasl [IesITe/TbHOCTb.

[To3HaBaTe/IbHbIE YHUBEpCA/IbHbIe yueOHbIe AeCTBUS

1) 6a30BbIe TOTMUECKHE [I€HCTBUS:

CaMOCTOsITe/IbHO ()OPMY/IUPOBATh U aKTyaIM3UPOBATh MPo0/ieMy, pacCMaTpyBaTh eé BCeCTOPOHHE;
yCTaHaB/IMBaTh CyIlleCTBeHHbIM MPH3HAK UM OCHOBaHUS /1JIsi CPaBHEHUsl, KJlaCCU(PUKALUU U
0006111eHYS;

oripeie/isiTh LieJin /leATebHOCTH, 3a/laBaTh NlapaMeTphl U KPUTEPUU UX J0CTHKEeHUS;

BBISIBJISITb 3aKOHOMEPHOCTU U NMPOTUBOPEYUSI B PACCMAaTpPHBaeMbIX SIBJIEHUSIX;

pa3pabatkiBaTh TJ1aH pellieHus Tpo0IeMbl ¢ YUYETOM aHa/TM3a UMEIOIIUXCSl MaTePUaTbHBIX U
HeMaTepuabHbIX PeCypCOB;

BHOCUTbH KODPEKTHBHI B [lesITe/IbHOCTh, OLIeHWBaTh COOTBETCTBHE Pe3y/IbTaToB 1ieJisiM, OLIeHWBaTh
PHUCKU TMOC/Ie[ICTBUN AesiTeIbHOCTY;

KOOPZAWHUPOBATb U BBITIOJHATH PA0OTY B YC/IOBUSIX PeaibHOTO, BUPTYa/IbHOTO U
KOMOWMHMPOBAHHOTO B3aUMO/IEHCTBYS;

Pa3BUBATh KPeaTMBHOE MBIIIIJIEHHE TIPH PeIIeHUH KU3HEeHHBIX TIPo0ieM.

2) 6a30Bble HCC/IeIoBaTe/IbCKUE AeUCTBUS:

B/IaJIeTh HaBbIKaMHU yueOHO-UCC/Ie[0BATeTbCKOM U TTPOEKTHOM /IeATeTbHOCTH, HABBIKAMU
paspeliieHusi po6sieM, CrioCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TIOUCKY METOZIOB
pellieHus MPaKTUYeCKUX 3aZiay, TPUMeHeHU0 pa3/IMUHbIX MeTO/I0B MO3HAHUS;

OCYIL[eCTBJISATb Pa3/InuHble BU/IbI AesITeIbHOCTH T10 TI0/IyYeHU0 HOBOTO 3HAHUSsI, ero
WHTEepIIpeTalyH, MpeoOdpa30BaHNI0 U PUMEHEHUIO B Pa3/IMUHBIX yUeOHbIX CUTYal[UsX, B TOM UHCJ/Ie
TIPU CO37IaHUU YUeOHBIX U COIMA/IbHBIX TIPOEKTOB;

(hopMrpoBaTh HayUHBINM TUTT MBILIEHNS, Bla/|eTh HAYUHOU TePMUHOJIOTHEN, KITFOUeBbIMU
TIOHSITUSIMUA U METO/]aMU;

CTaBUTH U (hOpMyIMpPOBaTh COOCTBEHHBIE 3a/jauul B 00pa30BaTeIbHOMN /1eTe/TbHOCTH M KU3HEHHBIX
CUTYaLUsIX;

BBISIB/ISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTya/IMi3UpPOBATh 3a/jauy, BbIIBUTaTh TUTIOTE3Y eé
pelleHusi, HaXOJUTb apryMeHThI /151 loKa3aTe/IbCTBa CBOUX yTBEP)K/AEeHUM, 3a/laBaTh IapaMeTphl U
KpUTEepPUH pelleHus;



aHa/TM3UPOBATh TIOTyYeHHbBIE B XO7ie PeIlleHHsT 3alaud Pe3y/IbTaThl, KPUTHUECKU OLIEHUBATh MX
JI0CTOBEPHOCTh, TIPOTHO3UPOBATh N3MEHEHHEe B HOBBIX yC/IOBUSIX;

JIaBaTh OL[eHKY HOBBIM CHUTYAIlUsIM, OL€HMUBATh MPUOOPETEHHBIN OIIbIT;

OCYILL[eCTBJISATh LieJieHaripaB/ieHHbIN TTOUCK TlepeHoca CPeZCTB U CIIoCco00B JIeCTBUS B
nipocdeccroHaNbHYIO CPefy;

YMeTb MepeHOCUThb 3HAHHS B IT03HABATe/IbHYIO U MPAKTHUECKYI0 00/1aCTH KU3HEesaTeTbHOCTH;
yMeTb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPeIMETHBIX 00/1acTel;

BBIJJBUTaTh HOBBIE W/IeH, TIPe/JlaraTb OPUrMHAIbHBIE TTOJX0/bI U PelleHHs], CTaBUTh MPOO/IeMbI U
3a/iauu, JOMYyCKaoL[yie aJbTePHAaTHBHbBIE PellieHusl.

3) pabora ¢ uHbopmaruei:

B/IaJIeTh HaBbIKaMH TO/TyuYeHus] “H(OOpPMaIiy U3 UICTOYHUKOB Pa3HbIX THUTIOB, CAMOCTOSITE/TEHO
OCYIIeCTBJIATh TOUCK, aHA/IN3, CHCTEMATH3alUI0 U MHTEPIPeTalyio MHPOPMAaLIMU Pa3/TuuHbIX
BUZIOB U (hOPM TIpe/ICTaB/IeHUS;

CO3/1aBaTh TEKCTHI B PA3/IMUHBIX (hOPMaTax C YYETOM Ha3HAYeHUs] MHPOPMALUH U 11e/IeBOM
ayZIMTOPUH, BLIOWpAst ONITUMAa/IbHYIO (hOpMY TIpeZICTaB/IeHUs] M BU3ya/TU3al[iH;

OL|eHMBATh JI0CTOBEPHOCTb, JIETUTUMHOCTh MH(POPMALIH, €€ COOTBETCTBHE IMPABOBBIM U MOPAIbHO-
TUYECKUM HOpMaM;

WCII0/Th30BaTh CPe/ICTBa MH(MOPMAL[MOHHBIX M KOMMYHHUKAIL[UOHHBIX TEXHOJIOTUH B PeLleHUH
KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OPTaHU3alIMOHHBIX 3a/iau ¢ COOI0ieHreM TpeboBaHMMA
IPrOHOMUKH, TEXHUKU 0€30MaCcHOCTU, TUTHEHBI, PeCypPCOCOepeXeHHs], TIPABOBBIX U 3TUUECKUX
HOPM, HOPM WH(OPMAaIMOHHOU Oe301acHOCTH;

B/IaZIeTh HaBbIKaMM PACTO3HABAHUS U 3aI[UThI MH(POPMAIUK, HPOPMAIMOHHOW 6e30MacHOCTH
JTMYHOCTH.

KoMMyHMKaTHBHBIE YHUBEPCAIbHbIe YUeOHbIe AeHCTBUS

1) obrienue:

OCYIL[eCTB/IATH KOMMYHHUKALIMK BO BCeX C(hepax KU3HHU;

pacro3HaBaTh HeBepOasibHbIe CpeCTBaA 00IIeHHs], TOHUMAaTh 3HauUeHNe COLMAIbHBIX 3HAKOB,
pacIio3HaBaTh MPeANOChUIKK KOHMIUKTHBIX CUTYal[Ui U CMSr4aTh KOH(/IMKTHI;

B/IaZIeTh Pa3/IMUHBIMU Criocobamu 0OIeHUsT U B3aUMO/IeHCTBHS, apr'yMEHTUPOBAaHHO BECTH [JUAJIOT,
YMeTb CMSIr4aTh KOH(IMKTHBIE CUTYALIUH;

Pa3BEPHYTO U JIOTUYHO M3/IaraTh CBOK) TOUKY 3PEHMUs C MCII0/Ib30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMeCTHasi IeATeIbHOCTD:

MOHUMAaThb U UCII0/Ib30BaTh MIPEUMYII[eCTBa KOMaHAHOW ¥ UHAUBU/yabHOW paboThI;

BbIOMPATh TEMAaTHUKYy U METO/Jbl COBMECTHBIX ZIEMCTBHI C YUETOM OOIIIMX UHTEPECOB U
BO3MOKHOCTEH KaXK/I0TO ujieHa KOJUIeKTHBA,;

MIPUHUMATh 11eJT1 COBMECTHOM ZIesITe/TbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBATh [I€HCTBUS 110 UX
JOCTW>KEHUIO: COCTABJIATH TIaH JIeMCTBUM, pacrpeieNisiTh POJIA C yUETOM MHEHUM yUaCTHUKOB,
00Cy>X/1aTb pe3y/bTaThl COBMECTHOMN paboTh;

OL|eHMBaTh KAUeCTBO CBOET0 BK/Ia/ja M KaXK/I0T0 YUaCTHUKA KOMaH/Ibl B OOIIHiA pe3y/bTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

Tpe/iyiarath HOBbIE TIPOEKTHI, OL[eHUBAaTh W/IeU C MO3ULIMU HOBU3HBI, OPUTMHATLHOCTH,
MPaKTHUeCKOW 3HaUMMOCTH;

OCYIIeCTB/IATh MO3UTUBHOE CTPATErMueCKOe MOBeIeHHe B Pa3/IMUHbIX CUTYALIUSX, [POSIB/ISITH
TBOPUYECTBO U BOOOpaXKeHHe, ObITb MHULIMATUBHBIM.

PerynatvBHbIe yHUBEPCA/IbHBIE yueOHbIe AeMCTBUS
1) camoopraHu3anys:

CaMOCTOSITe/THO OCYIIeCTB/IATH TI03HABATE/TBHYIO /IeATeTbHOCTD, BBISIB/ISTH ITPO0O/IEMbI, CTaBUTh U
(dhopMyrpoBaTh COGCTBEHHBIE 3a/laur B 06pa30oBaTeIbHOM AesITeTbHOCTU U XKU3HEHHBIX CUTYalIUsX;



CAMOCTOSITE/TEHO COCTABJIATH IJIaH PelieHHst TPo0/IeMbl C YYETOM UMEROLXCST PeCyPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1 Tpe/INIoUTeH!H;

[laBaTh OL|eHKY HOBBIM CUTYaLUsIM;

PacCIIMPsITH paMKH y4eOHOTo rpejMeTa Ha OCHOBe JIMUHbBIX TTpeJTIouTeHUiA;

JieslaTh 0CO3HAHHBIA BBIOOD, apryMeHTHPOBATh ero, OpaTh OTBETCTBEHHOCTH 3a PelleHHe;
OLIeHUBATh MPUOOPETEHHBIN OTIbIT;

Cr1oco6cTBOBaTh (POPMUPOBAHUIO 1 TIPOSIBIEHHIO IIIMPOKOM PYAUIIMY B pa3HbIX 00/1aCTsIX 3HAHUH,
TIOCTOSIHHO TIOBBIIIATh CBOM 0Opa3oBaTe/ibHbIN U KY/IBTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTb OLIeHKY HOBBbIM CHTYaL[1sIM, BHOCUTb KOPPEKTHUBBI B [1€SITE/IbHOCTD, OL|€HMBaTb COOTBETCTBHE
pe3yJIbTaToB Lie/isiv;

B/1a/leTh HaBbIKAMU [103HaBaTe/IbHOU peieKCUY KaK 0CO3HaHMS COBepIlaeMbIX JeUCTBUM U
MBIC/TUTE/TbHBIX MPOLIECCOB, UX Pe3y/bTaTOB U OCHOBAHMH, MCIIOIb30BaTh MPUEMBI pedieKCuu /st
OLIeHKHU CUTYal[uH, BbIOOpa BEpHOTO pellieHus;

OL|eHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh PeLleHUs TI0 UX CHUKEHUIO;

MIPUHUMaTh MOTUBBI U apTyMeHThI IPyTUX TIPU aHaIu3e pe3ysibTaToB J1eTebHOCTH.

3) nipuHsTUS Cebst U [PYTHX:

NIPUHUMATh ce0si, MOHUMasi CBOM HeZIOCTaTKU 1 I0CTOMHCTBA;

NPYHUMAaTh MOTUBBI U apryMeHThI IPYTUX [IPU aHa/lv3e pe3y/bTaToB JesTelbHOCTH;

TIpM3HAaBaTh CBOE TIPaBO U TPaBO JIPYTHX Ha OIIUOKY;

pa3BHBATh CIIOCOOHOCTH TIOHUMATh MUP C TTO3ULIUH [[PYTOTO YesioBeKa.

INPEOIMETHBIE PE3YJ/IETATBI

B niporiecce u3yueHus Kypca uH(GpOpMaTKu yriay0iéHHOro ypoBHs B 10 K1acce 00yJaromuMucst
OyZyT JOCTUTHYTBI C/Ie[YIOIIHE TIPEIMETHBIE Pe3y/IbTaTh:

BJ/Ia/IeHYe TIPe/ICTaBIeHUsIMU O POJTA MH(POPMALIUU U CBSI3aHHBIX C Hel MPOLIeCCOB B TIPUPOJE,
TeXHHKe W 00II[eCTBe, MOHITUAMU «MH(GOPMALHs», «MHPOPMALIMOHHbIHN ITPOLIECC», «CUCTEMA»,
«KOMITOHEHTBI CUCTEMbI», «CUCTeMHBIN 3 deKT», «MH(OPMaIMOHHAs CUCTEMAa», «CHCTEMA
yTIpaBJIEHUSI»;

BJIa/IeHVe MeTOZlaMK TIOMCKa MH(OpMaIL B ceTd VIHTepHeT, yMeHHe KPUTHUECKH OL|eHHUBATh
vH(popMaLio, OTyUYeHHY0 U3 ceTu VIHTepHeT;

yMeHHe XapaKTepru30BaTh OOJblive JaHHbIe, TPUBOAUTD TIPHUMEPhl HICTOUHHUKOB HX TIO/TYYeHHs 1
HarpaB/IeHUsI UCTI0/Ib30BaHUs, YMeHHe K/1aCCU(ULIMPOBATh OCHOBHBIE 3a/[a4/ aHa/u3a IaHHbIX
(mporHo3upoBaHue, KiacCU(UKaLus, KIacTepyu3alys, aHaau3 OTKJIOHEeHHI ), TOHUMATh
TI0C/IeZI0BaTe/IbHOCTh PellleHus 3a/jay aHa/lu3a JaHHBIX: COOp TIePBUUHBIX /IaHHBIX, OUMCTKA U
OLleHKa KaueCTBa JaHHBIX, BBIOOP U/WITK MOCTPOEHHEe MO/Ie/H, TpeoOpa3oBaHue JIaHHBIX,
BU3ya/IM3alyis JaHHBIX, UHTEePIIPeTalysi pe3y/IbTaToB;

TIOHMMAaHHe OCHOBHBIX IMPUHIIUTIOB YCTPOMCTBA ¥ (YHKLIMOHUPOBAHUS COBPEMEHHBIX
CTal[MOHAPHBIX ¥ MOOW/IBHBIX KOMITBIOTEPOB, TEH/IEHI[UI Pa3BUTHS KOMITbIOTEPHBIX TEXHOJIOTH;
BJIa/IeHVe HaBbIKaMU PabOThI C OTepaliiOHHBIMU CUCTeMaMK, OCHOBHBIMU BH/IaMU TIPOTPAMMHOTO
obecrieueHust [t pelieHust yueOHbBIX 3a7iad 110 BHIOPAHHOM CIielrau3alium;

Ha/IMYMe TIPe/ICTaBIIeHUI O KOMITBIOTEPHBIX CETSIX U UX POJIU B COBPEMEHHOM MHPE, 0 6a30BbIX
TIPUHLIMTIAX OPraHU3auy U (QYHKIIMOHUPOBAHHSI KOMITBFOTEPHBIX CeTeld, 00 00IUX TPUHLIUIIAX
pa3paboTKu U QyHKI[MOHUPOBAHUsI HHTEPHET-TIPUJIOKEHHI;

TIOHMMaHWe yrpo3 WHPOPMaLMOHHOW 6e30MacHOCTH, UCTIOb30BaHHE METO/IOB U CPEZICTB
TIPOTUBOZENCTBUSI 3TUM yrpo3am, cobmoeHre Mep 0e30MacHOCTH, TIPeJ0TBPAIAOI[IX
He3aKOHHOE PacrpoCTpaHeHre MepCOHAbHBIX JAHHBIX, COOMIOieHre TPeOOBAHUI TEXHUKU
0e30MacHOCTU ¥ TUTHEHBI TIPU paboTe C KOMIBIOTEPAMH U JPYTUMH KOMITIOHEHTaMH LIU(POBOTO
OKPY>KeHUs1, TOHWMaHH1e TTPABOBBIX OCHOB MCIT0/Ib30BaHKsI KOMITbIOTEPHBIX TIPOrpamMM, 6a3 JaHHbIX
¥ paboThI B ceTH VIHTEpHET;



TIOHMMaHKe OCHOBHBIX MPUHLMIIOB AUCKPeTU3aLMK pa3IMuHbIX BU/JJ0B HH(GOPMaLIMK, YyMeHre
oripefiesisiTh UHQOPMALIMOHHBIN 06BEM TEKCTOBBIX, rpahueCcKUX U 3ByKOBBIX JJaHHBIX TIPU
3a/laHHbIX MapaMeTpax AWCKpeTH3aLuy, YMeHHe OIpeJesIaTh CPeJJHIO CKOPOCTh Iepeaunt
JIAaHHBIX, OL|eHUBaTh U3MeHeHNe BpeMeHH Tepe/jaul Ipyu W3MeHeHUd MHPOPMal[MOHHOT0 00béMa
JAHHBIX U XapaKTepPUCTHK KaHasla CBSI3H;

yMeHUe KCI0/1b30BaTh [PU pelleHnH 3a/jau CBOMCTBA MO3ULMOHHOM 3alMCH YMCel, aIT0OpUTMa
MIOCTPOEHMS 3alIMCH YMCJIa B TIO3ULJMOHHOU CHCTeMe CUMC/IeHHUs C 3a[JaHHbIM OCHOBaHVEM U
TIOCTPOEHMS UKC/Ia M0 CTPOKe, CoZieprKalliei 3ar1ch 3TOro UYMc/a B MO3ULMOHHON CUCTEMe
CUMCJIEHUS C 33/laHHBIM OCHOBAaHHEM, YMeHHe BBINOHATh aphdMeTHUUeCKre orepaljiy B
TMO3ULIMOHHBIX CUCTEMAaX CUMCIIEHHSI;

yMeHMe BBITIOHATH ITpeo0pa30BaHus JIOTHYeCKUX BbIPayKeHWH, UCTIO/B3Ysl 3aKOHBI areOpsl
JIOTUKH, YMEHUe CTPOUTH JIOTUYeCKOe BbIpakeHHe B IM3bIOHKTUBHOU Y KOHBbIOHKTUBHOM
HOPMaJIbHBIX (hOpMax 10 3a/laHHOM TabsuIie UCTUHHOCTH, UCCIIeI0BaTh 00/1aCTh HICTUHHOCTH
BbICKa3bIBaHUSI, COJIeprKalllero repeMeHHbIe, pelllaTh HeC/I0KHbIe JIOTUYeCKUe YpaBHeHUS U
CUCTEMBbI YPaBHEHU;

TIOHMMaHKe 6a30BbIX aJITOPUTMOB 00PabOTKHM UMC/IOBOM U TeKCTOBOW MH(OPMALUH (3ariCh YKCes B
MO3ULJMOHHOM CHCTeMe CUMC/IeHHUs], HaXOXK/ieHHe BCeX MPOCTHIX YMCesl B 3a/JaHHOM Jiaras3oHe,
006paboTKa MHOTOpa3psiJHbIX Le/IbIX UKCell, aHaJIu3 CUMBOJIbHBIX CTPOK U JIPYTHX), a/ITOPUTMOB
TIOMCKA ¥ COPTUPOBKH, YMEHHe OTpeZesTh CJIOKHOCTh U3yUaeMbIX B Kypce 0a30BbIX alrOPUTMOB
(cymMHpOBaHMe 3/1eMEHTOB MaCCHBa, COPTHPOBKA MacCHBa, repe0opHbIe arOPUTMBbI, IBOUYHBIHI
TIOUCK) ¥ IPUBOZAUTH IIPUMeEPBI HeCKOJIBKUX aJITOPUTMOB Pa3HOU C/I0KHOCTH ZIJIS1 PellieHus] OfHOU
3a/jauy;

B/Ia/leHre YHHBepCalbHbIM sI3bIKOM MPOTrpaMMUpPOBaHusi BbICOKOro ypoBHsi (Python, Java, C++, C#),
TipeZicTaB/IeHUsIMU 0 6a30BBIX TUTIAX JAHHBIX U CTPYKTypax JaHHbIX, yMeHHe UCII0/Ib30BaTh
OCHOBHBIE yIIPaBJISoL1e KOHCTPYKLMY, YMeHHE OCYILeCTB/ISATh aHa/Inu3 NpeJ/IoKeHHOM
TIPOTPaMMBbI: OTIpe/ie/ISiTh pe3y/IbTaThl pab0Thl POTrPaMMBI TTPU 3aJJAHHBIX UCXOJHBIX JJaHHBIX,
OIpeJie/IsiTh, IPU KaKUX UCXOJHBIX JaHHBIX BO3MOJKHO ITOJIy4YeHre YKa3aHHbIX pe3yJIbTaTosB,
BBISIB/ISITh JJaHHbIE, KOTOPbIe MOTYT MPUBECTH K OIIMOKe B paboTe mporpamMmel, (hOpMy/IMpoOBaTh
TIpeJ/IOKeHNS 110 Y/TyULIeHHUIO IPOrpaMMHOI0 KOZia;

yMeHUe C03/iaBaTh CTPYKTYPUPOBaHHbIE TEKCTOBbIE JOKYMEHTHI 1 JIeMOHCTPALIMOHHbIe MaTepuasbl
C WCTI0/Tb30BaHNEM BO3MO)KHOCTEH COBpEMEHHBIX TIPOTPaMMHBIX CPeZICTB U 00/IaYHBIX CEPBUCOB;
yMeHHe UCII0/Ib30BaTh 31eKTPOHHbIe TaO/IULbI /1JIs1 aHaIU3a, TIpeCcTaBIeHrs: 1 00paboTKU JaHHBIX
(BKJTFOUAst BEIUMC/IEHHE CYMMBI, CPeZHET0 apruMeTHUeCKOTro, HanOOJIbIIIer0 ¥ HAMMEHbBILIeTo
3HaueHWH, pellleHHe YpaBHeHUH, BbIOOP ONTUMAaJBHOTO pellieHus], oJ00p JTUMHUM TPeH/ja, pelleHue
3a/ja4 NPOrHO3MPOBaHKA).

B mipotiecce u3yueHus Kypca HHGOpPMaTUKHU yrayOsiéHHOro ypoBHS B 11 Kjacce 00ydyaromMMUCs
OyZyT JOCTUTHYTHI C/Ie[yIOLIHe TIpeJMeTHbIe Pe3y/bTaThl:

yMeHHe CTPOUThL HepaBHOMepHbIe KO/[bl, 0MyCKatollie 0JHO3HAaUuHOe 1eKOJMpPOBaHKe COOOIeHMI
(mpedVKCHBIE KOZIBI), MCTIO/Ib30BaTh MIPOCTEHIIINE KOZIbI, KOTOPBIE ITO3BOJISIOT 00HAPYKUBaTh U
WCTIPaBJISATh OLIMOKY TIpU Mepejjaue JJaHHbIX, CTPOUTH KOJl, 00eCrieurBaroiinii HAUMeHbIIYH0
BO3MOYKHYIO CPEHIOIO JJTUHY COOOIIeHusI ITPY U3BECTHOM YacTOTe CHMBOJIOB, TIOSICHATD TTPUHLIMITEI
paboThI MTPOCTHIX aTOPUTMOB CKaTHsl JAHHBIX;

yMeHUe pelliaTh aATOPUTMHUYeCKHe 3a/jauM, CBsI3aHHbIe C aHa/IM30M rpadoB (3a7,auu MOCTPOEHUs
OINTHMMAa/bHOIO MYTH MEX/y BeplIMHaMU rpada, orpesiesieHus: KoJIMueCcTBa pas3/InyHbIX [TyTeu
MeXXJy BepLIMHaM{ OPUEeHTUPOBAHHOTO aljUK/IMYeCcKoro rpaga), yMeHue UCro/Ib30BaTh JepeBbsi
TIpYU aHa/u3e U MOCTPOEHWH KOZIOB U /IJIsl TIPeJCTaB/IeHrsl apUMeTHuUe CKUX BbIpaXKeHUH, NPy
pelleHnH 3a/ia4 ITOMCKa U COPTUPOBKH, YMEHHe CTPOUTSH JlepeBO UrPhI T10 3aJaHHOMY a/ITOPUTMY,
pa3pabarbiBaTh 1 000CHOBBIBATh BLIMTPHILIHYH) CTPATETHIO UTDPhI;

yMeHHe pa3pabarbiBaTh ¥ pean30BbIBaTh B BU/Ie TIPOrpaMM 0a30BbIe aJITOPUTMBI, YMEHHe
VICTI0/Tb30BaTh B MPOrpaMMax JlaHHbIe Pa3/IMUHbIX TUIOB C YUETOM OrpaHUYEHUH Ha JMara3oH X
BO3MOJKHBIX 3HAU€HUH, IPUMEHSTH [PY PeLleHUH 3a/la4 CTPYKTYPhbI JaHHBIX (CIHUCKH, CII0BapH,
CTeKU, 0uepe/, lepeBbsi), UCTIOMb30BaTh Oa30BbIie orepaliuy CO CTPYKTypaMU JJaHHbIX, IPUMEHSITh



CTaH/IapTHBIE ¥ COOCTBEHHbBIE MOJIPOrPaMMBI /i1 00PabOTKH UMCIOBBIX JAHHBIX U CUMBOJIbHBIX
CTPOK, HUCIO/b30BaTh MpU pa3paboTKe MporpaMM OMO/IMOTEKH TOATIPOrpaMM, 3HaTh
(byHKIMOHA/IbHbIE BO3MOKHOCTA UHCTPYMEHTA/IbHBIX CPEZICTB Cpe/bl pa3pabOTKH, yMeH1e
WCII0/Ib30BaTh CPeZCTBA OT/IA/IKK ITPOrpaMM B Cpejie TPOrpaMMUPOBAHUS, YMEHHUE
JIOKyMEHTHPOBATh ITPOTrPAMMBbI;

yMEeHHEe CO3/laBaTh BeO-CTPaHUIIbI;

B/IaJieHHe OCHOBHBIMHU CBeZIEHUSIMU O 06a3ax ZaHHbBIX, X CTPYKType, CPe/ICTBAX CO3/aHUsI U PabOThI
C HAMH, YMEHHE UCI0/Ib30BaTh TaO/IHUUHbIe (peIALMOHHbIE) 6a3bl JAHHBIX (COCTAB/ISATH 3AMPOCHI B
0a3ax JIaHHbIX, BBITIO/IHATH COPTUPOBKY M TIOMCK 3ariceli B 6a3e JaHHBIX, HAMOHATh
pa3paboTaHHy0 0a3y JJaHHBIX) U CTIPABOUHbIE CHCTEMBI;

yMeHHe UCI0/Ib30BaTh KOMITbIOTEPHO-MaTeMaThueCKre MO/IeJH /sl aHain3a 00beKTOB U
TIPOLIeCCOB: (POPMYJTUPOBATH Lie/Ib MO/IEIMPOBAHMSI, BLITTO/IHATh aHA/INW3 Pe3y/IbTaTOB, MOTYYeHHBIX
B XO/Ie MO/Ie/TUPOBAHMUs], OL[eHUBATh COOTBETCTBUE MOJIEIA MO/IeTUPYeMOMY 00BEeKTY WU TIPOLIeCCY,
TIPe/ICTaB/ISTh Pe3y/bTaThl MO/IE/TMPOBAHUS B HAITISI[THOM BUJIE;

yMeHKe OpPraHW30BbIBaTh JIMUHOE HH(HOPMAI[MOHHOE MTPOCTPAHCTBO C UCII0/Ib30BAHUEM Pa3TMUHbIX
Cpe/iCTB [U(POBBIX TEXHOIOT UM, TOHUMaHHE BO3MOYKHOCTEH 1[U(POBBIX CEPBHUCOB
rOCYZIapCTBEHHBIX YCIIYT, [IU(MPOBBIX 00pa30BaTeIbHBIX CEPBUCOB;

TIOHMMaHKWe OCHOBHBIX MTPUHIUIIOB PabOThI, BO3MOXKHOCTEH ¥ OrpaHUYeHHs] IPUMEHEHHSsT
TeXHOJIOTMI UCKYCCTBEHHOTO UHTEJIZIEKTAa B Pa3/IMUHBIX 00/1aCTsIX, HA/TMUKe TPeICTaBIeH|H 0
KpyTe pelllaeMbIX 3a/iau MaIlIMHHOTO 00yueHwUs (pacro3HaBaHus, KJacCU(UKAL[UKA U
TIPOrHO3UPOBAHUS) HAJTMUKe TIPe/ICTaB/IeHNH 00 UCIT0/Ib30BaHUK MH(MOPMAI[MOHHBIX TEXHOIOTHH B
pa3/IMUHbIX TIPOQeCcCHOHATBHBIX Chepax.



TEMATNYECKOE IIVTAHMPOBAHUNE

10 KJIACC
KosiuecTBO 4acoB OJIeKTPOHHbIE
Ne [HavmeHOBaHue pa3zesnoB U 11 poBbIe)
I/ [TeM MPOrpaMMbl Bcero KonTporbibie  [IpakTideckue oOpa3oBaresbHbIe
paboThHI paboThI becypchi
Pazpen 1. udposasi rpaMOTHOCTh
KomrisroTep -
1.1 |yHMBepcanbHOe yCTPOUCTBO |6
00pabOTKH TaHHBIX
1.2 [[IporpammHoe obecrieyeHre |6
1.3 |KommbroTepHbIe CeTu 5
14 THbopMaroHHas - 2
Oe30macHOCTh
Wroro o pasgeny 24
Paszgen 2. TeopeTnyeckrie 0CHOBbI MHPOPMAaTUKH
[IpencraBieHue
21 I/I}llj(l)'gpMaLII/II/I B KOMITbIOTEpE 19 2
2.2 |OcHOBBI anredphI JIOTHKU 14
2.3 |KommbtoTepHasi aprudmeTrKa |7
Wroro no paspeny 40
Paszpnen 3. AropyutMsl ¥ porpaMmMypOBaHue
3.1 [oBeAeHve s 16 0.5
[POrpaMMHUPOBaHKe
3.9 BcriomoraresibHble 8 2
QITOPUTMBI
3.3 [UucneHHble MeTOABI 5 3
34 ATTOpUTMBI 00pabOTKH 5 1
CUMBOJTbHBIX JAHHBIX
35 ATTOpUTMBI 00pabOTKH 10 35
MaCCHBOB
Wroro no pasgeny 44
Paznen 4. UndopmaljoHHbIe TeXHOOTHH
a1 (O6paboTKa TEKCTOBBIX 6 25
[IOKYMEHTOB
4.2 |AHanu3 JaHHbIX 8 3
Uroro o paszeny 14
PesepBHOe Bpems 14
BIIEE KO/JIMYECT
I(J;AE_IOB H(())JII'IPOF(];A]IE/I(I)\/IE 136 0 215




11 KJIACC

Ko/smmuecTBO yacoB O/1eKTpOHHbIEe
Ne [HauMmeHOBaHUe pasziesioB U TeM IHbPOBELE)
TI/TI [TPOT paMMBbI Bcero [KoHtposbHble [[IpakTuueckue 06pa30BaTe BHEI
paboTHI paboThI e pecypesi
Pa3gen 1. TeopeTnueckuie 0CHOBbI MHGOPMaTUKKU
1 E:H(bopMaLu/m Y UHpOpMaIMOHHbIE 10 25
poLiecchl

1.2 |Mo,qe111/1p0BaHHe 8 2
Nroro no pasgeny 18
Pa3zen 2. Anropurmel ¥ IporpaMmmMupoBaHue
2.1 [DneMeHTBI TeOPUU aJIrTOPUTMOB 6 1
2.2 |AITOPUTMBI U CTPYKTYPBI JaHHBIX |28 10

(OCHOBBI 00BEKTHO-
2.3 |opyeHTHUPOBAaHHOIO 16 4.5

[pOrpaMMUPOBaHUs
Wroro 1o pasgeny 50
Pazzen 3. UHdopmaloHHbIe TeXHOIOTHUH
31 KomIibroTepHO-MaTemaTuyeckoe 8 ?

MO/ie/TMpOBaHye
3.2 [ba3bl JaHHBIX 10 4
3.3 |Beb-caiiThl 14 4
3.4 |KommbtoTepHas rpaduka 8 3.5
3.5 3D-mozenvpoBaHue 8 3
Wroro 1o pasgeny 48
PesepBHOe Bpems 20
OBIIEE KOJIMYECTBO YACOB I1O 136 0 36.5

I[TPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE
10 KJIACC

Ne
/11

Tema ypoka

Ko/mmuecTBO 4acos

KoHTpOJIbHBIE

Bcero
paboThI

[IpakTHUeckue
paboThI

TaTa
3yYeHUs]

(D/IeKTPOHHbIe

[1M(ppOBbIE
0Opa3oBare/bHbIE

pecypchbl

TpeboBaHUST TEXHUKHU
0e30macHOCTH U
rUrveHsl pyu pabore C
KOMITbIOTEPAMU U
IpyrumMu
KOMITOHEHTaMHt
[111(POBOTO
OKpYKEeHUsT

[TpuHIMITBI paboThI
KOMIIbIOTEPOB U
KOMITbFOTEPHBIX
crcTeM

(OOMeH aHHBIMU C
[TOMOLLIBIO LLIVH.
KoHTpO/1/1ephI
BHEIIHUX YCTPOUCTB

A BTOMaTHuecKoe
BBITTO/THEHNE
[TPOrpaMMblI
MpOLIeCCOPOM

OnepatuBHas,
[OCTOSIHHASA U
[I0/IrOBpeMeHHast
namATb. KoHTposiepsl
BHEIITHUX YCTPOMCTB.
[Tpsimoi1 mocTym K
MamsITH

CoBpemeHHbIe
KOMITbEOTEPHbIEe
TeXHOJIOTUU

[IporpammHOe
0OecrieyeHue
KOMITBIOTEPOB,
KOMITbFOTE@PHBIX
CICTEM U MOOM/ILHBIX
yCTPOMCTB

ClicTeMHOe€
MpOrpaMMHOe
oOecrieueHue.
OrepaliioHHbIe
CLICTEMBI

Y TruTel. lpariBepsl

Y CTPOMCTB.




[TapannensHOe
MpOrpaMMHpOBaHue

10

THCTansauus u
e rHCTa/UISLINS
MPOrpaMMHOTO
oOecreyeHust

11

DaiisioBble CUCTEMBI.

[ [pUHLATIBI
pasMeleHus U
MeHOBaHUs (DaiiyioB B
[T0/ITOBPEMEHHOM
rmamsTH. [11a6/10HbBI
17151 ONTMCaHKWS TPYTII
haiisioB

12

3aKOHO/IaTe/TbCTBO
Poccuiickom
Deneparyu B 006s1acTu
MPOrPaMMHOI0
obecrieueHust u
MaHHBIX

13

[ [pyHLIUIIBI
MOCTPOeHUs U
arirapaTHble
KOMITOHEHTBI
KOMITbIOTEPHBIX CeTeH.
(CeTeBble MPOTOKOJIbI

14

Cetb lHTEpHeT

15

Paznenenue IP-cetu
Ha MOJCeTH C
[TOMOLLIbIO MaCOK
nojceTen

16

CeTeBoe
QIMUHUCTPUPOBaHKEe

17

Buybl esaTe/IbHOCTU B
ceTu lIHTepHeT.
CepBuchbl THTepHeTa.
['0cynapCcTBeHHbIe
D/IEKTPOHHBIE CePBUCHI
1 YCITyTU

18

[ THdopMmaloHHast
0e3011aCHOCTh

19

BpenoHocHbie
MpPOrpaMMHOe
oOecrieueHyre u
MeTOZbI O0OPBOBI C HUM

20

[TpakTrueckast pabota
[0 TeMe

" AHTUBHUDYCHBIE
[porpammabl"

21

(Opranu3aiys JTMYHOIO




Apx1Ba MH(POPMaLUU.
Pe3epBHOE
KOITMpOBaHYe.
[TaposibHast 3aluUTa
ApXrBa

22

[[T1ippoBaHre JaHHBIX

23

AITOPUTM
ppoBaHusi RSA.
CteraHorpagus

24

[TpakTrueckast pabota
Mo TeMe
"[[IndpoBaHue
TaHHbIX "

25

[ THdopMalus, faHHbIe
1 3HAHUSI.

[ THdOopMaloHHbIe
MpOLieCChl B IPUPOJE,
TeXHUKE U 0011[eCcTBe

26

HernpepbiBHbIe U
TICKpeTHbIe
Be/JIMYNHBI U CUTHAJIBI.
Heo0xoauMoCTh
NCKpeTHU3aLyu
MHGbOopMaLH,
MpeHa3HaueHHOU JJ1s
XpaHeHUs], repejaur u
0OpaboTKY B
[[M(POBBIX CUCTEMAX

27

/IBOUUHOE
KOZMpOBaHUe.
PaBHOMepHbIe U
HepaBHOMepHbIe KOJbl.
/lexoZpoBaHye
COOOII[eHUH,
BaryCaHHbIX C
[TOMOLLIBIO
HepaBHOMEPHBIX
KOZIOB

28

YcioBue ®aHo.
[locTpoeHne
0JHO3HAUHO
eKOAUPYeMbIX KOJ0B
C TIOMOLLIBIO JlepeBa.
['padp An. A. MapkoBa

29

EIMHALIBI M3MepeHust
KO/TMueCTBa
MH(pOpMaLH.
AncaBUTHBIN TIOIXO/
K OL|eHKEe KOJIMYeCTBa

HGbOpMaLUU




30

CHCcTeMbl CUMC/IeHUS

31

[TepeBop uncen us
0/THOM CHCTEeMBbI
CUKCJIeHNS B IPYTYIO

32

/IBOUUHas,
BOCbMepUYHas U
[lIeCTHaZLaTepuyHas
CUCTeMBbI CUMC/IeHUS,
CBSA3b MeXAY HUMU

33

/TBONUHas,
BOCbMEepUYHasi U
[11eCTHaZL|aTepuyHas
CYICTEeMbI CUMCJIEHUS],
CBSI3b MEXXIY HUMU

34

/IBOUUHas,
BOCbMepUYHas U
[lleCTHaZLaTepuyHas
CUCTeMBbI CUMCIIeHUS,
CBSA3b MeXIY HUMU

35

ApubMeTHUeCcKue
oriepaliu B
MO3UL[MOHHBIX
CUCTeMax CUMC/IeHUs

36

[[pouuHas
ypaBHOBeLLIeHHas
CCTeMa CUKCJIeHUS

37

/IBOUUHO-/leCATUYHAsA
CUCTeMa CUUC/IeHUsI

38

KozrpoBaHue TeKCTOB

39

PacTpoBoe
KOJMpOBaHUe
11300parkeHHH

40

[TpakTyeckasi pabora
Mo Teme

" TuckpeTtr3anus
rpacduueckoi
MH(popMarn”

41

[[BeTOBBIE MOZEITH.
BekTopHOE
KOZMpOBaHUe.
dopmarts! (haiinos.
TpéxmepHas rpaduka.
dpakTanbHas rpaduka

42

KonupoBaHue 3ByKa.
O11eHKa
H(HOPMAaLIMOHHOTO
00BEMA 3BYKOBBIX
MAHHBIX TIPU 33/laHHBIX
UacToTe

MUCKpeTU3aLuU U




paspsAHOCTH
KOZIMPOBaHUS

43

[TpakTyeckasi pabora
Mo Teme

" TuckpeTtr3anus
BBYKOBOU
MH(popMarn”

44

(OCHOBBI areOphI
TOTUKY

45

Tornyeckue
oriepariuu. Tabmuibl
MCTUHHOCTH

46

Jlornueckue
BbIpayKEHUS.
Jlornueckue
TOX/IeCTBa.
/ToKa3aresbCTBO
[IOrueCKUX TOX/eCTB
C TIOMOIIIBIO Tab/HI]
MCTUHHOCTHU

47

[TpakTyeckasi pabora
o teme «IlocTpoeHue
1 aHA/TU3 Tab/HI]
MCTUHHOCTH B
TabIMYHOM
MpoL[eCcope»

48

Ulornueckue oneparyu
1 orlepaLiiy Haz,
MHOYKe CTBaMH

49

Tornyeckue orepaLyu
1 oriepaLyy Haz
MHO>KeCTBaMH

50

3aKOHBI a/reOpbl
JIOTHUKU.
(OKBHBa/IeHTHbIE
rpeobpa3oBaHUs
TOrue CKUx
BbIDa)KeHU

51

JTorueckue
yPaBHEHUSI U CUCTEMBbI
yPaBHEHU

52

JTornueckre GyHKLIWN.
3aBHCUMOCTD
KOJTM4YeCTBa
BO3MOXKHBIX
loruyeckKux GyHKLUN
OT KO/TMueCTBa
AprymeHTOB. [1oHbIE
CUCTEeMBbI JIOTUUeCKUX

byHKLUH




53

KaHoHMueckue (popMbl
TIOrueCcKUX
BbIpaKEHUH.
(CoBeplLIeHHbIe
I13bIOHKTUBHbIE U
KOHBIOHKTHBHbIE
HOpMasibHbIe (hOPMBI,
Q/ITOPUTMBI MX
[OCTPOEHUS T10
Tab/IMLle ICTUHHOCTU

54

JTornueckue 371eMeHThI
B COCTaBe KOMITbIOTepa

55

Tpurrep. Cymmarop.
[MHoropa3psiaHbiii
CyMMaTop

56

[TocTpoeHue cxeM Ha
[TOrrye CKUX
bjieMeHTax. 3arkch
Torrye cKoro
BbIDayKEHUS 110
[TOrUeCcKoM cxeme

57

[Mukpocxemsl 1
TeXHOJIOTUS UX
[POX3BO/CTBA

58

[IpencTaB/ieHue Le/bixX
UKces1 B aMsITH
KOMITbEOTEpA.
(OrpaHUYeHHOCTh
1arasoHa uvces rpu
OrpaHUYeHU N
KO/TMUeCTBa pa3psifioB.
[TepertonHeHne
pa3psiAHON CeTKU

59

be33HaKoBbIE U
BHAKOBbIE IaHHbIE.
3HAKOBBII OUT.
/IBOVYHBIV
OTIO/THUTE/IbHBIN KOZ
OTpHLIaTeTbHBIX YUCET

60

[To6uTOBBIE
[loruueckue
orieparvi.
Jloryueckui,
apu(pMeTHUeCKUMN U
LUK/TAYECKUM CABUTU

61

[[TppoBaHue C
MOMOIIbIO TTOOHUTOBOM
oriepaLuu
«HMCKJ/IIOUaroijee
NJI»




62

[ IpencTaBieHue u
XpaHeHUe B [aMsTH
KOMITbEOTEpa
BellleCTBEHHbIX UMCe

63

BoironHeHye
oriepaLyii C

Bellle CTBeHHbIMU
UKC/IaMH, HaKOTl/IeHHe
OIIMOOK TIpU
BHIUMCIEHUSIX

64

[TpakTyeckasi pabora
o teme «M3yueHue
MopaspsiZiHOro
MAaLLMHHOTO
Mpe/CTaB/IeHuUs Le/bIX
11 Bellle CTBeHHBIX
qrces»

65

AHa/IM3 arOPUTMOB

66

DTarsl peleHus 3a5a4
Ha KOMIIbIOTEpe.
lTHCTpyMeHTa/IbHbIe
Cpe/CTBa: TPAHCJIATOP,
OT/Ia/IUVK,
MpOo(QUIMPOBIIUK

67

Cpena
[IPOrpaMMHPOBaHMUS.
Kommunsauys u
MHTeprpeTaLus
[pOrpaMm.
BupTyanbHbie
MallIHbI.
IHTEerppOBaHHas
Ccpezia pa3paboTKu

68

[MeTonb! OTIa K1
[pOrpaMm

69

MBI TIepeMeHHBIX B
3bIKe
[IPOrpaMMHPOBaHUS

70

(O6paboTKa 11e/TbIX
UrceT

71

O6paboTka
BeIlleCTBEHHbBIX UMCesT

72

CiiydaiiHble U
MceBOC/TyUYaliHbIe
urcia

73

Betsienus. CioXHbie
y CJIOBUS

74

[{[MKJIBI C yC/IOBUEM

75

[ [VK/IBI 110
repeMeHHOM.




B3anmo3ameHs1eMOoCTb
pa3/TMUHbIX BU/IOB
[[K/IOB

76

(O6paboTKa
HATYPa/IbHBIX UHCET C
ICII0/Tb30BaHHEM
[TMKJ/IOB

77

HaxoxneHue Bcex
MPOCTBIX UKCesl B
3aJlaHHOM /IMaria3oHe
[TpakTyeckasi pabora
1o Teme «Perienuve
Bajiau MeTOIOM
nepebopa»

0.5

78

lTHBapuaHT LjUK/Ia

79

/TOKyMeHTHpOBaHKe
[pOrpaMm

80

(O6paboTKa IaHHBIX,
XpaHALMXCS B (haiinax

81

Paz0OuieHue 3a7au Ha
Moz3aJauun

82

Icrionb30BaHue
CTaH/apTHOM

0110/ TMOTEKH sI3bIKa
MpOrpaMMUPOBaHUSI.
[TogkroueHue
O1OIOTEeK
Mo/[TIporpamMm
CTOPOHHUX
MpOX3BOJUTE e

83

[TozriporpaMmmsl
rpoLielypsl 1
byHKIMH)

84

[ToariporpaMmbl
TpoLeAypbl U
(byHKLpH)

85

[TpakTyeckasi pabora
o Teme "Pa3paboTka
rojrnporpamm”

86

Pexkypcus.
PexypCcuBHbIE
00BEKTHI (PpakKTasib).
PexypCcuBHbIE
[poLefypbl U
byHKLIM.
l1crionip30BaHue CTeka
/17151 OpraHyu3aLuu
PEeKypPCHBHBIX BBI30BOB

87

[TpakTyeckasi pabora
Mo Teme




'PekypcuBHbIe
[OATIPOTPaMMBbI”

88

[MonynbHBI NIPUHLMI
[10CTPOEHUs
MporpaMm

89

Uvic/ieHHBIE METOLbI

90

[TpakTyeckasi pabora
o TeMe «4ucieHHoe
pelleHre ypaBHeHN»

91

Icrionb30BaHue
MMCKpeTU3aLuu B
BLIUMC/INTE/TbHbBIX
Basauax

92

[TpakTrueckast pabota
Mo TeMe
«[IpubmkéHHOE
BBIUMC/IEHUE JIJTUH
KPHBBIX U TLIOLIa el

buryp»

93

[TpakTrueckast paboTa
o Teme «ITomck
MaKCMMyMa
MHHHMYyMa)

(byHKLIVD»

94

O6paboTka
CMMBOJIbHBIX JJaHHBIX.
AJITOPUTMBI
0OpaboTKH
CUMBOJIBHBIX CTPOK:
[MO/ICYET KOJTMUYeCTBa
MOSIB/IEHU CUMBOJIa B
CTPOKe

95

AJITOPUTMBI
0OpaboTKH
CUMBOJIbHBIX CTPOK:
pa3bueHrie CTPOKH Ha
(C/I0Ba T10 TTPOOEeTEHBIM
CMBOJIaM

96

AJITOPUTMBI
0OpaboTKH
CUMBOJIbHBIX CTPOK:
MOVICK TIOZICTPOKU
BHYTPY JAHHON
CTPOKH; 3aMeHa
HalleHHOU TO/ICTPOKU

Ha IPyTYI0 CTPOKY

97

[TpakTyeckasi pabora
o Teme "Ob6paboTka
CTPOK C
ICTI0/Tb30BaHHEM




(byHKLMI1 CTaHAapTHOU
Or6MOTeKY SI3bIKa
[IpOrpaMMUPOBaHUs"

98

['eHepal[vis C/10B B
BaZlaHHOM asihaBUTe

99

[MaccuBel 1
[10CJ/IeloBaTeTbHOCTH
uuicesn. [IpakTuueckas
paboTa 110 Teme

' 3aro/iHeHHe
MaccuBa"

0.5

100

(O060011IEHHBIE
XapaKTePUCTHUKU
MacCHBa

101

JTMHeMHBIN TOMCK
Ba/IaHHOTO 3HAUEHHs B
MAaCCHBe.
[TpakTrueckast pabota
o TeMe "JIMHeMHBIN
[MOKMCK 3a/JaHHOI0
BHAUeHMs B MacCHBe"

0.5

102

[TpakTrueckast pabota
o Teme "TTorck
MHUHHUMAa/TbHOTO

MaKCHMaJlbHOT0)
H/IEMEHTa B UHCIOBOM
Maccuse"

103

CopTHpOBKa
0JHOMEPHOT' 0
MaccuBa. [TpocTeie
MEeTO/ bl COPTUPOBKH.
[TpakTrueckast paboTa
o Teme "IIpocTeie
MeTO/ibl COPTUPOBKH
MaccuBa'

0.5

104

CopTHpOBKa
C/iusiHUeM. beicTpas
COPTHMPOBKA MacCUBa
anroputm QuickSort).
[TpakTrueckast paboTa
o TeMe "bbicTpas
COPTHMPOBKa Maccupa"

0.5

105

/IBOMYHBIM TIOWCK B
OTCOPTHPOBaHHOM
MaccuBe.
[TpakTrueckast pabota
o Teme " IBOMUHBIN
MOUCK"

0.5

106

/IByMepHbIe MaCCUBLI
MaTpHUIbI)




107

AJITOPUTMBI
00pabOTKH MaTpHI]

108

Perienuvie 3aau
AHA/TM3a JaHHbIX

109

CpefCcTBa TEKCTOBOI'O
mporeccopa

110

KomribroTepHast
BEPCTKA TeKCTa

111

[TpakTyeckasi pabora
o Teme "BépcTka
[TOKYMEHTOB C
MaTeMaTHyeCKUMU
cbopmynamu’”

112

THCTpyMEeHThI
peLieH31MpoBaHusA

113

[TpakTrueckast pabota
[10 TeMme
""MHOrocTpaHuyHbIe
[IOKYMEHTHI"

114

(O61auHbIe CEPBUCHI.
KonnekTrBHast paboTa
C IOKyMEHTaMH.
[TpakTyeckasi pabora
Mo TemMe

"' KonektriBHas
pabora ¢
[IOKyMeHTaMu'"

0.5

115

[AHaA/IN3 JAaHHBIX.
bosbivie [aHHbIe

116

[MarmHHOe 0OyueHue

117

AHa/INU3 JAaHHBIX C
[TOMOLL|bIO
D/IEKTPOHHBIX TaOJIHI]

118

[TpakTrueckast pabota
o Teme "AHanu3
MAaHHBIX C TIOMOLI[BIO
D/IEKTPOHHBIX TaO/IHAIL"

119

[TocTpoeHue rpacvkoB
byHKL[1IA.
[TpakTrueckast paboTa
rno Teme "HarnsgHoe
Mpe/iCTaBlIeHue
pe3y/ibTaToB
CTaTUCTUYECKON
0OpabOTKY [JaHHBIX B
BH/le AUarpamm
CpeZiCTBAaMU pe/lakTopa
BD/IEKTPOHHBIX TabIHIT"

0.5

120

UIHUU TpeH/a.
[TpakTrueckast pabota

0.5




o Teme "TTog6op
TMHUU TPeHJa,
[IpOrHO3MpOBaHue"

121

[Tox6op rapametpa.
[TpakTyeckasi pabora
o TeMe "YrcieHHoe
pelleHre ypaBHeHUH C
MOMOIIIBIO ITo100pa
rapamerpa”

0.5

122

OnTrMM3aLys Kak
MOVCK HAU/TYUILIETO
pelieHus B 3a/laHHbBIX
y CJTOBUSIX.
[TpakTrueckast pabota
o TeMe "PellieHne
Baziad ONTUMU3ALNU C
MOMOILIBIO
H/IEKTPOHHBIX TabMHIT"

0.5

123

Pe3epBHOe BpeMms,
[IOBTOPEHYE TeMbl
«KomrproTepHsble

CETH»

124

Pe3epBHOe BpeMms,
[IOBTOpEHYe TeMbl
«/IBOMUHOE
KOZIMpOBaHKe
MH(pOpMaL»

125

Pe3epBHOE Bpewms,
[TOBTOPEHUE TeMbI
«/IBOMUHOE
KOJMpOBaHUe
MHbOpMaLI»

126

Pe3epBHOe BpeMms,
[TOBTOPEHHE TeMBI
«CucTemsl
CUMCIIeHUS»

127

Pe3epBHOe BpeMms,
[TOBTOPEHHE TeMBI
«CucTemsl
CUMCIIeHUS»

128

Pe3epBHOe BpeMms,
[TOBTOPEHHE TeMBI
«Anrebpa JTOTUKK»

129

Pe3epBHOE Bpewms,
[IOBTOpPEHHE TeMbI
«Anrebpa JTOTUKU»

130

Pe3epBHOe BpeMms,
[TOBTOPEHHE TeMBI
«Anrebpa JTOTUKK»

131

Pe3epBHOE Bpewms,




[I0BTOPEHUE TeMbl
«AJITOPUTMBI U
[pOrpaMMHPOBaHNEe»

132

Pe3epBHOE Bpewms,
[TOBTOPEHUE TeMbI
«AJITOPUTMBI U
[IPOrpaMMHPOBAHKE»

133

Pe3epBHOE Bpewms,
[TOBTOPEHUE TeMbI
«AJITOPUTMBI U
[IPOrpaMMUHPOBaHKE»

134

Pe3epBHOE Bpewms,
[TOBTOPEHUE TeMbI
«AJITOPUTMBI U
[POrpaMMHPOBaHKE»

135

Pe3epBHOE Bpewms,
[TOBTOPEHUE TeMbI
«AJITOPUTMBI U
[IPOrpaMMHPOBaHKE»

136

Pe3epBHOE Bpewms,
[TOBTOPEHUE TeMbI
«AJITOPUTMBI U

[IpOrpaMMUPOBaHue»

OBIIEE KO/IMYECTBO
YACOB IIO
I[TPOI'PAMME

136

21.5




11 KJIACC

KosiuecTBO 4acos (O/1eKTpOHHbIe
No ena VDOKA [TaTa [T1M(pPOBBIE
n/n yp Beero [(OHTPO/IbHBIE  [TPAKTHYECKHE |avyapyg (GpasoBaTensHbie
paboTHI paboTHI becypChI
1 [KonuuectBo uHdopMau 1
AJITOPUTMBI CKaTHSl JaHHBIX
3 |AnroputMm XaddmaHa
[TpakTHueckasi paboTa 1o Teme
4 ['CxkaTue JaHHBIX C TIOMOIIBI) 1 1
anroputMa Xagpgdmana"
5 |Asroputm LZW 1
AJITOPUTMBI C)KaTHsl IaHHBIX C
rnorepsMu. [Ipaktruueckas
6 [pabota no Teme "CykaTue 1 0.5
TAHHBIX C TIOTePSAMHU (arOpUTMBI
JPEG, MP3)"
7  |[CKOpOCTb Mepesayu JaHHbIX 1
8 [[lomexoycToiuMBbIE KO/bI 1
9 [TpakTHueckasi paboTa 1o Teme 1 1
'[TomexoycToiurBbie KOJbI"
CucteMbl. KOMIIOHEHTBI
CUCTEeMBI U UX B3aUMO/leliCTBHE.
10 CucTeMHBIN 3QeKT. 1
YripaBiieHve Kak
MH(OPMaLMOHHBIN MpoLecc.
(OOpaTHast CBsI3b
11 [Mogenu 1 MozenpoBaHUe 1
12 [[padsr 1
13 PerrieHyie 3a/1a4u C MOMOIIIBIO 1
rpacoB
14 |lepeBbs
15 |OCHOBBI TEOpUHU UTD
[TpakTHueckasi paboTa 1o Teme
16 ['Tlouck BbIMrphIlLIHOW cTpareruu| 1 1
B UTpe C MOJIHOM uH(opmaLyei”
17 CpezicTBa MCKYCCTBEHHOTO 1
MHTeJI/IeKTa
[TpakTHueckasi paboTa 1o Teme
18 ['CpencTBa MCKYCCTBEHHOIO 1 1
HTe/I/IeKTa"
DopmManu3saLys MOHATHS
anroputMa. MaiviHa TeropuHra
19 [kak yHUBepcasibHasi MOZe/lb 1
BbIUMC/ieHdd. Te3uc Yépua—
TbropuHra
20 [[Ipaktuyeckas pabora 1o Teme |1 1




'CocraBieHHe NpoCTON
[IPOrpaMMBbl /11 MallIUHbI
Ivropynra”

21

|N[aH_II/IHa Tlocra

22

[{\';lopMaJILHbIe anropu@mel
apKoBa

23

AITOPUTMUYECKU
Hepa3pellrMble 3aJa4u. 3ajadya
ocTaHoBa. HeBO3MOKHOCTB
ABTOMATUUECKOM OT/IaJK1
[pOrpamMmm

24

(C/10’)KHOCTBb BLIUMC/IEHUI

25

[TouCK IIPOCTBIX UKCes B
3aJlaHHOM /lhara3oHe C
[TOMOLLBIO a/ITOPUTMA «PeLLeTo
[OpaTtocdeHa»

26

[TpakTHyeckasi pabora 1o Teme
"TIoMCK TIPOCTBIX UUCes B
BaZlaHHOM Jiparia3oHe"

27

[MHoropa3spsifHble Lie/ble Uncia,
Bajlaud JJIMHHOM apu(MeTHKH

28

[TpakTrueckas pabora 1o Teme
"Peanu3aiiyisi BHIYMC/IEHUN C
MHOTOPa3pSAHBIMUA YMCIaMu"

29

(C/ioBapu (accoLiaTUBHbIE
MaCCHBBI, OTOOPayKeHUs). X3III-
rabsmwbl. [locTpoenue
A/1(haBUTHO-UYAaCTOTHOTO CIOBApst
7151 3a[JAHHOTO TeKCTa

30

[TpakTrueckas pabora 1o Teme
"'[locTpoeHue andaBUTHO-
UaCTOTHOTO C/I0Bapsl /st
BaZlaHHOTO TeKCcTa"

31

AHaJTM3 TeKCTa Ha eCTeCTBeHHOM
f13bIKe. BbijeneHve

o C/e/ioBaTeIbHOCTEM 110
111a6/10Hy. PerynsipHbie
BhIDa’KeHUsI. YaCTOTHBINM aHa/IN3

32

[TpakTHyeckasi pabora 1o Teme
"' AHa/IM3 TeKCTa Ha
eCTeCTBEHHOM SI3bIKe"

33

Creku. AHanU3 MPaBUIBHOCTH
CKOOOYHOTO BBIPAKEHUS

34

BrruricsieHre apuMeTHUeCKoro
BbIpaXKeHHsl, 3alTMCaHHOTO B
nocTduKcHoM hopme

35

[TpakTHyeckasi pabora 1o Teme
"'BeiuriciieHue apru@meTHyeckoro
BbIpayKeHHs1, 3alTMCaHHOIO B




noctdukcHol popme"

36

Ouepenu. Vcrionb30BaHue
ouepei [/1s1 BpeMeHHOI0
XpaHEeHUs! JaHHbIX

37

[TpakTHyeckasi pabora 1o Teme
"M crionb30BaHue ouepenu”

38

/lepeBbsi. Peayv3aiys gepeBsa C
[TOMOLLbI0 CCBIZIOYHBIX CTPYKTYP.
JTBonuHbIe (OMHAPHBIE) EPEBBSI.
[TocTpoeHue fepeBa Ajs
BaZlaHHOTO apyu(MeTHUYeCKOoro
BbIPayKeHUSI

39

[TpakTHyeckasi pabora 1o Teme
"M crionb30BaHve JepeBbeB A1
BLIUKC/IEHUsI apU(MeThue CKUX
BbIDayKeHUN "

40

PeKypCHUBHBIE a/TTOPUTMBI
oOxoza fepeBa. Vcrosib3oBaHue
CTeKa U ouepeau A1t 06xoza
nepeBa

41

PeKypCHUBHBIE aTTOPUTMBI
oOxoza fepeBa. Vcrosb30BaHue
CTeKa U ouepeau A1t 06xoza
nepeBa

42

AITOPUTMBI Ha rpadax.
[TocTpoeHre MUHMMAILHOTO
OCTOBHOI'O JilepeBa B3BellleHHOIO
CBSI3HOIO HEOPUEHTUPOBaHHOIO

rpaca

43

O6xoz rpada B rrybuny. O6xop
rpada B IIMPUHY

44

[Ko/TMueCTBO pa3/inuHbIX MyTeH
ME>KTy BepIITMHAMH
OpPUEHTUPOBAHHOTO

QIIK/TMUe CKoro rpada

45

Anroput™m [elKCTphI.

46

[TpakTHyeckasi pabora 1o Teme
' BeIuvicieHre JIAHbI
KpaTyaiiliero myTyu Mexxay
BepirHaMu rpada (anropuTm
/leliKCTphI)"

47

Anroputm Droliza— Yopiiania

48

3ajauy, pelaeMble C TIOMOLIBIO
MMHaMHAYeCKOrO
MpOrpaMMHUPOBaHUS:
BbIUMC/IEHE PEKYPCUBHBIX

byHKLMIA

49

[TpakTrueckas pabora 1o Teme
"BeluniciieHre peKypCUBHBIX

(byHKL[MI C TIOMOII[bIO




TMHaMUUe CKOro
[MPOrpaMMUPOBaHUsA"

50

3ajauy, pelaeMble C TIOMOLIBIO
MMHaMHAYeCKOrO
[IPOrPaMMUPOBAHUS: TIOJCUET
KO/TMUeCTBa BapUaHTOB

51

[TpakTHyeckasi pabora 1o Teme
"[TogcuéT KkoMuecTBa
BaPUAHTOB C ITOMOLLIBbIO
IMHaMUYeCKOro
[IpOrpaMMUpPOBaHUs"

52

3asiauy, peraeMble C TIOMOILbIO
MMHaMUYeCKOro
MpOrpaMMHUPOBaHUs: 3a/jauu
ONTUMU3ALIU

53

[ToHsiTHe 0 mapagurMax
rmporpaMMupoBanusi. O630p
513bIKOB ITPOrPaMMHPOBaHUS

54

[TousTHe 006 00BLEKTHO-
OPHEHTHPOBAHHOM
pOrpaMMHPOBAHUM

55

(O0BeKThI U Ki1accbl. CBOMCTBA U
MeTO/Ibl 00bEKTOB

56

(O6BeKTHO-OpHEHTUPOBaHHbIH
QHAIIN3

57

[TpakTrueckas pabora 1o Teme
"Vcriosib30BaHWe TOTOBBIX
K/1aCCOB B TIporpamme”

58

Pa3zpaboTka mporpaMm Ha
OCHOBe 00BEKTHO-
OpPUEHTHPOBAHHOIO MO/X0/a

59

[TpakTrueckas pabota
"Pa3paboTKa TpoCTOi
[POrpaMMbI C UCIO/Tb30BaHHUEM
K/1aCcCOB"

60

akarcynsauus. [Ipaktrnueckas
pabota o Teme "Pa3paboTka
K/lacca, UCII0/Ib3YHOLIero
MHKAIICy/IAL{H0"

0.5

61

Hacnenosanue. [Tonvimopdusm

62

[TpakTHyeckasi pabora 1o Teme
'Pa3paboTka nepapxuu KjiaccoB"

63

Cpezbl ObICTPOI pa3paboTKu
rporpamm. IIpoekTrpoBanue
MHTepdelica Moab30BaTesIst

64

[TpoekTupoBaHUe UHTepdeiica
M0/Ib30BaTe/Ist

65

1crionb3oBaHNe TOTOBLIX

YIIpaBJ/IA€MBIX 3/IEMEHTOB IJIA




MoCTpoeHUst uHTepdeiica

66

[TpakTrueckas pabora 1o Teme
"Pa3paboTKa MpOrpaMMbI €
rpaduueckyM uHTepdeticom”

67

l13y4yeHre BTOPOro s3bIKa
[IPOrpaMMHUPOBaHUS

68

l13y4yeHre BTOPOro s3bIKa
[IPOrpaMMHUPOBaHUS

69

(OTarb! KOMIIbIOTEpHO-
MaTeMaTh4ye CKOro
MO/ e/TUPOBaHUs

70

/TvicKpeTU3aLus npu
MaTemMaThueCKOM
MO/|e/TMPOBaHUU HellpepbIBHbIX
rporieccos. MozgenupoBaHue
BYDKEHUS

71

[TpakTHyeckasi pabora 1o Teme
"MogenvpoBaHue ABWXeHUs "

72

ofleIpoBaHye
HOJIOTUYECKHUX CUCTEM.
pakThueckasi paboTa 1o Teme
'MogenvpoBaHue
HOJIOTUYeCKUX CUCTEM"

0.5

73

IMaTEMaTI/I‘-IECKI/Ie MO/Je/id B
BKOHOMUKe. BeIuncIuTeIbHbIe
DKCIIEPUMEHTEI C MO e/IAMIU

74

BeposaTHOCTHbIE MOZIe/IH.
[TpakTrueckas pabora 1o Teme
"'MIMuTalimoHHOe
MO/|e/TMPOBaHue C ITIOMOLLbIO
MeTozsa Moute-Kapso™

0.5

75

[KoMribroTepHOE MO/ e/TMpOoBaHue
CUCTEM YIIpaB/IeHUs

76

(OOpaboTKa pe3y/ibTaToB
BKCIIEPUMEHTA

77

TabsuHble (pesOHHbIE)
0a3bl JAHHBIX

78

[Torck, COpPTUPOBKA U
(bunbTpalys JaHHBIX. 3arpOChI
Ha BbIOOPKY JJaHHBIX. 3arpOChI C
rapaMeTrpamu. Beluumciisiemble
[10J151 B 3aripocax

79

[TpakTHyeckasi pabora 1o Teme
"PaboTa ¢ roToBoii 6a3oii
MaHHBIX"

HOroTab/IMuHbIe 0a3bl JAHHBIX.
WTIbI CBSI3€l MeX/y Tab/UIlaMHU.

HelrHUH Kitou. LlesiocTHOCTD
a3bl JaHHBIX




81

[TpakTHyeckasi pabora 1o Teme
"Pa3paboTka MHOTOTaOJUUHOMN
0a3bl JaHHBIX"

82

Barpochbl K MHOTOTa6G/IHYHBIM
0a3aM JJaHHBIX

83

[TpakTrueckas pabora 1o Teme
'3arpoChbl K MHOTOTAO/TMYHOM
0a3e maHHBIX"

84

f13bIK yripaBieHus1 JaHHbIMU
SQL

85

[TpakTHyeckasi pabora 1o Teme
' YTipaByieHve JaHHBIMU C
[OMOLLBIO s13bIKa SQL"

86

HepesisiliioHHbIe 0a3bl JaHHBIX.
(OKCIIepTHbIe CUCTeMBI

87

THTEepHeT-NPUIOKeHUS

88

[ToHsATHE O CepBepHOM U
K/TIeHTCKOM YaCTSX caiTa.
[TexHOMOTUsT «K/JIUEeHT —
cepBep», eé TOCTOMHCTBA U
He10 CTaTK!

89

(OcHOBEBI 1361Ka HTML

90

[TpakTHyeckasi pabora 1o Teme
"Co3maHue TeKCTOBOM Beb-
CTpaHHULIbI"

91

(OcHOBEBI 1361Ka HTML

92

OcHoBBI 1361Ka HTML

93

[TpakTrueckas pabora 1o Teme
"Co3naHre BeO-CTpaHULIB,
BK/IFOUatolleld My/IbTUMeAUHbIe
0OBEKTHI (PUCYHKH, 3BYKOBbIE
naHHbIe, BU1e0)"

94

(OCHOBBI KaCKa/IHbIX TaOJIHI]
ctuneit (CSS)

95

[TpakTHyeckasi pabora 1o Teme
""OdopmieHre CTpaHULIbI C
MOMOIL[bFO KaCKa/IHBIX TabmuI]
cTuiein”

96

CueHapuu Ha a3bike JavaScript

97

CLieHapuy Ha s3bike JavaScript

98

DopmbI Ha BeO-CTpaHMLIe

99

[TpakTrueckas pabora 1o Teme
"ObpaboTKa JaHHBIX (opM"

100

PasMerrieHrie BeO-CalTOB.
Yciyra xocTuHra. 3arpyska
(hali/loB Ha calT

101

KagpuposaHue. VicripaBneHue
nepcrieKTyBbl. ['cTorpamma.

Koppekiysi ypoBHel, KOppeKLys




Beta. ObeciBeurnBaHie
[TBETHBIX U300payKeHUH

102

BBO/, M300pa>keHui C
ICIT0/Ib30BaHUeM Pa3/TMUHBIX
11 (PPOBBIX YCTPOMCTB.
[TpakTrueckas pabora 1o Teme
"ObpaboTka 1(poBEIX
(hoTorpaduii”

0.5

103

Petyis. Pabora c o6mactamu.
dueTphl. [IpakTHUeckast paboTa
o Teme "PeTy1ib LUPPOBBIX
(hotorpaduii”

0.5

104

[MHoroc/10¥iHbIe 300paskeHMS.
[TexcToBbIe c/ToM. Macka ciios.
Kanasbl. CoxpaHeHue
BbIZIe/IeHHOM 00/1acTH

105

[TpakTHyeckasi pabora 1o Teme
'MHoroc/10iHbIe n300paykeHus"

106

[TogroToBKa M/UTFOCTPALIUM [/151
BeO-caiiToB. [IpakTHUeCKas
paboTa 110 Teme

' AHUMHPOBaHHbIE
300pakeHysT"

0.5

107

BekTopHasi rpaduka.
BekTopr3aliyisi paCTPOBBIX
11300paykeHUH

108

[TpakTHyeckasi pabora 1o Teme
"BekTopHast rpadurka”

109

[IpUHLIMIIBI IOCTPOEHUS U
peaKTUPOBAaHUS TPEXMEPHBIX
MOziesieit

110

[TpakTrueckas pabora 1o Teme
"Co3zanue MpoCThIX
TPEXMepHBIX Mozesiei"

111

CeTouHble Mogenu. Marepuarsbl

112

[TpakTrueckas pabora 1o Teme
"CeTouHble MOZenu"

113

[MopenupoBaHye UCTOUHUKOB
ocBeleHus1. Kamepsl

114

[TpakTrueckas pabora 1o Teme
"Peniepunr”

115

AIUTUBHBIE TexHooTUU (3D-
[PYHTEPBHI)

116

[ToHsiTHE O BUPTYya/IbHOM
peasbHOCTU U [JOTIOJTHEHHOM
peaybHOCTU

117

Pe3epBHOe Bpemsi, IOBTOPEeHUE
reMbl «MogenupoBaHye»

118

Pe3epBHOe Bpemsi, IOBTOPEeHUE




rembl «MogenpoBaHye»

Pe3epBHOe BpeMsi, TOBTOpeHUE

119 1
rembl «MogenpoBaHye»
Pe3epBHOe Bpems, IIOBTOpPeHUe

120 1
TeMbl « AJITOPUTMBbI»

Pe3epBHOe Bpems, IIOBTOpPeHUe

121 1
TeMbl « AJITOPUTMBbI»

Pe3epBHOe Bpems, IIOBTOpPeHUe

122 1
TeMbl « AJITOPUTMbI»

Pe3epBHOe Bpems, IIOBTOpPeHUe

123 1
TeMbl « AJITOPUTMbI»

Pe3epBHOe Bpems, IIOBTOpPeHUe

124 1
TeMbl « AJITOPUTMbI»

Pe3epBHOe Bpems, IIOBTOpPeHUe

125 1
TeMbl « AJITOPUTMbI»

Pe3epBHOe Bpems, IIOBTOpPeHUe

126 1
TeMbl «ba3bl JaHHBIX»

Pe3epBHOe Bpems, IIOBTOpPeHUe

127 1
TeMbl «ba3bl JaHHBIX»

Pe3epBHOe Bpems, IIOBTOpPeHHe

128 1
TeMbl «ba3bl JaHHBIX»

Pe3epBHOe Bpems, IIOBTOpPeHHe

129 1
TeMbl «ba3bl JaHHBIX»

[Pe3epBHOE BpeMsi, peleHue

130 Basau EI'OD 1
[Pe3epBHOE BpeMsi, pelieHue

131 Basau EI'OD 1
[Pe3epBHOE BpeMsi, pelleHue

132 Basau EI'OD 1
[Pe3epBHOE BpeMsi, pelleHue

133 Basau EI'OD 1
[Pe3epBHOE BpeMsi, pelleHue

134 Basau EI'OD 1
[Pe3epBHOE BpeMsi, pelleHue

135 Basau EI'OD 1
[Pe3epBHOE BpeMsi, pelleHue

136 Basau EI'D 1

OBIIEE KOJIMYECTBO YACOB 136 36.5

I10 [TIPOI'PAMME




I[TPOBEPAEMBIE HA EI'D 11O NTHO®OPMATHKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHNS OCHOBHOM OBPA30BATEJIbHO! I[TPOT'PAMMEBI CPEJHET'O OBIIETO
OBPA3OBAHNA

Ko o

. oie 4EMOLO [TpoBepsiemble TpeOOBaHUS K TIPEIMETHBIM pe3y/ibTaTaM OCBOEHUsI OCHOBHOM
POBEp oOpa3oBaTe/bHOI IPOrpaMMel cpefjHero o61riero 06pa3oBaHus

TpeboBaHUs

1. 3HaTH (MIOHUMATh)

[ToHMMaHWe O0CHOBHbBIX MIPUHIIUIIOB YCTPOUCTBA U (DYHKIIMOHUPOBAHHUSI
COBPEMEHHBIX CTAl[MOHAPHBIX ¥ MOOW/IbHBIX KOMITbIOTEPOB; TEHZEHIIAH

1.1 Pa3BUTHST KOMITbIOTEPHBIX TEXHOJIOTHH; B/lafieHre HaBbIKaMU PabOThI €
OTepalMOHHBIMYA CUCTEMAMU U OCHOBHBIMM BHU/JaAMU TTPOTPAMMHOTO
0OecrieueHust /1Sl peleHus yueOHbBIX 3a/iau 110 BRIOPAHHOM CIelraTru3aiiu

Hamune HPEACTHBHEHI/Iﬁ 0 0a30BBIX MPpUHLUIIaX OpPTraHU3dllun U

1.2 o
(byHKL[MOHHMPOBaHUsI KOMITbFOTEPHBIX CeTeil

[loHMMaHMe OCHOBHBIX TMPUHLUIIOB JUCKPEeTU3alK1 PA3/IMYHBIX BUI 0B

1.3
MH(pOpMaLUU

[ToHuMaHye 6a30BbIX aJITOPUTMOB 00pabOTKM UMC/IOBOM U TeKCTOBOM
MH(pOpMaLK (3arKch Yrces B TO3ULIMOHHOM CUCTeMe CUMC/IeHUs, JeJTMMOCThb
1.4 [1e/IbIX YMCeJl; HaXOXKieHHe BCeX MPOCThIX YMCesI B 3a/JaHHOM JiMara3oHe;
0OpaboTka MHOTOPa3psJHBIX [Ie/IbIX UHCe/T; aHa/IN3 CUMBOJIBHBIX CTPOK U
PYruX), a/IFOPUTMOB TTOUCKA U COPTUPOBKU

BHaHMe (QYHKLIMOHA/IbHbIE BO3MO)XHOCTH UHCTPYMEHTa/IbHBIX CPEe/ICTB Cpe/ibl

1.5
pa3paboTku
16 BriazieHre OCHOBHBIMY CBeZIeHUsIMU O 6a3ax JaHHbBIX, UX CTPYKTYpe, Cpe/iCTBax
CO3/7laHusl M paboThl C HUMU
[ToHMMaHue BOSMOXXHOCTEW U OTPaHUYEHUH TEXHOIOTMM UCKYCCTBEHHOTO
17 HTe//IeKTa B Pa3/IMUHbIX 00/1acTsX; HaJMuKe rpe/cTaB/ieHui 00
' 11CT10/1b30BaHUM MH(OPMALJMOHHBIX TEXHOJIOTUI B Pa3/IMUHbIX
npocgeccroHaNbHBIX chepax
BraseHye TeopeTHUeCKUM araparoM, [03BOJISIFOIIMM OCYILeCTBISATh
Mpe/iCTaB/IeHye 3a/JlaHHOT0 HaTypabHOTO YKC/Ia B pa3/IMYHbIX CHCTEMax
18 CUMC/IeHUs; BBITTOJTHATH TIPe0Opa30BaHusl JIOTHUECKUX BbIPKEHUH, UCITOb3YS
' BaKOHbBI anreOpbl JIOTUKH; OTIpe/iesisiTh KpaTuakllivii MyTh BO B3BellleHHOM rpade
1 KOJTMUeCTBO MyTell MeXX/ly BepllYHaMHU OpHeHTUPOBAaHHOIO allMK/IMUeCKOro
rpaca
2. YMeTb

YMeHue 1CIob30BaTh KOMITBIOTEPHO-MaTeMaThyeCcKre MOJeJu Ji/is aHaln3a
0OBEKTOB 1 TIPOL[ECCOB: (JOPMY/TUPOBATH 1ie/Ib MO/e/TUPOBAHMS, BBITIONHSTh
2.1 AHAJ/IM3 pe3y/bTaToB, MOJyUeHHBIX B X0/l MO/le/TMPOBaHUsI; OLIeHUBaTh
Q/1eKBaTHOCTH MO/Ie/T MOZIeTMPyeMOMY OOBbeKTY WM TIPOLIeCCY; MPeCTaB/IsATh
pe3y/bTaTbl MOZIe/IMPOBaHUS B HAIVIsIJHOM BHJe

YmeHUe KiaccubuLMpoBaTh OCHOBHbBIE 33/]aul aHa/in3a JaHHbIX
MPOTrHO3UpOBaHKe, KaaccupuKalus, KaacTepu3aliysi, aHaIu3 OTK/IOHEHU);
MOHUMATh MOC/IeZI0BaTe/TbHOCTE PEIlleHus 3a/lau aHa/in3a JJaHHbBIX: CO0p

2.2 MepBUYHBIX JaHHBIX, OYMCTKA U OLleHKa KaueCTBa JJaHHbIX, BbIOOD U (U/TH)
MOCTPOeHHe MOZe/H, Mpeobpa3oBaHre JaHHBIX, BU3ya/ln3alyis JaHHbIX,
MHTepIIpeTaLysl pe3y/IbTaToB

23 YmeHwe orpeziensTs MH(GOPMALMIOHHBI 00BEM TEKCTOBBIX, TPaueCcKux U

BBYKOBBLIX JdHHBIX TIPH 3a[IdHHBIX ITdPaMeTpPaX AUCKPETU3adllhN. YmeHue




orpeeNiiTh CPEJHIOK CKOPOCTh Mepe/laud [JaHHbIX, OLleHUBaTh U3MEHEeHUe
BpeMeHHU TepeJjauu Ipyu u3MeHeHnH UH(OPMaIIMOHHOTO 00bEMa JAHHBIX U
XapaKTepUCTUK KaHasla CBSI3U

24

YMeHHe CcTPOUTh Ko/, 06ecrieurBaroIyii HAaMMeHbILYH0 BO3MOKHYIO CPeHIOH0
IJTUHY COOOIIIeHUS TPU U3BECTHOM YacTOTe CUMBOJIOB

2.5

YMeHue UCI0/Ib30BaTh MPU pellieH|H 3aJjad CBOMCTBA MO3ULMOHHOM 3aITuCH
UriCes1, a/ITOPUTMBI IOCTPOEHUS 3allMCH UKCIa B TO3UI[MOHHOMN crUcTeMe
CUMC/IeHUs C 3alaHHBIM OCHOBaHKEM U MTOCTPOEHHSI UMC/ia TI0 CTPOKe,
CozleprKallleld 3amKch 3TOr0 YKC/a B MO3ULIMOHHOM CUCTEMe CUMC/IeHUs C
BaZlaHHBIM OCHOBaHWEM; YMeHHe BBINOJ/IHSATE apuMeTHUecKue orepalyy B
MO3ULIMOHHBIX CUCTeMax CUMC/IeHUs

2.6

YMeHMe CTpOUTD JIoTMUecKoe BbIpakKeHHe B JU3bIOHKTUBHOM U KOHBIOHKTHBHOMN
HOpMaJTbHBIX (hOpMax 110 3a/|JaHHOU TabsuIle MCTUHHOCTH; MCCIe0BaTh 00/1acTb
MCTUHHOCTH BbICKa3bIBaHUS, COZleprKalliero riepeMeHHble; pellaTh HeC/I0KHbIe
IorUueCKre ypaBHEeHUS

2.7

YMeHMe pelliaTh airoOpUTMHAYECKHE 33/jauk, CBSI3aHHbIe C aHa/IM30M rpados
3a/jauM NOCTPOEHKS ONITUMAJIBHOTO IyTH MeXJy BepLIMHaMH rpada,
oripesie/ieHUs] KOJIMYeCTBa pa3/IMUHbIX MyTell MeXAy BeplIuHaAMU
OPUEHTHUPOBAHHOTO alUK/INYeCcKoro rpada)

2.8

YMeHue 1CI0/1b30BaTh JlepeBbsi IIPY aHa/Iu3e U IOCTPOeHUH KOJI0B U /IS
Mpe/icTaB/leHUs apu(pMeTHUYeCKUX BbIpaKeHUH, IIPU pellieHUH 3a/jau Moucka 1
COPTUPOBKH; YMeHHe CTPOUTH JiepeBO UTPhl 110 3aZldHHOMY aJrOPUTMY;
pa3pabareiBaTh 1 000CHOBBLIBATH BHIUTPHIIHYIO0 CTPATETHIO UIPhI

2.9

YMeHre aHamM3UpOBaTh aJiTOPUTMBI C UCTIO/Ib30BaHUeM Tab/vL] TpaCCUPOBKY;
oripe/iesisiTh 0e3 UCT0/Ib30BaHKsT KOMITbIOTepa pe3y/bTaThl BHITIOTHEHUS
HeC/I0KHBIX TTPOrpaMM, BKJTHOUAIOLLIMX LIUKJIbI, BETBJIEHUS U MOANIPOrPaMMBbI,
MpY 3a/JaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue omnpefie/sisiTh CJIOKHOCTb M3yuaeMbIX B Kypce 0a30BbIX allrOPUTMOB

CYMMHPOBaHHE 3/IeMEHTOB MaCCHBa, COPTUPOBKA MacCHBa, NepebopHbIe
QIITOPUTMBI, IBOMYHBIN MOMCK) Y IPUBOJUTH PUMePbl HECKOIbKUX aJITOPUTMOB
pa3HOM CJI0KHOCTH [I/1s1 pellieHUsI OIHOM 3a/iauut

2.11

BnasieHre yHHBepCaabHbBIM SI3bIKOM [POrPaMMUPOBaHUSI BbICOKOTO YPOBHSI
[MTackasne, Python, Java, C++, C#), npescTaBieHUsIMHA O 6a30BBIX THUMAX JaHHBIX
1 CTPYKTYpPax JaHHBIX; yMeHUe UCI0/Ib30BaTb OCHOBHbIE YIIPaBJISIOLINE
KOHCTPYKLIMW; YMEHHe OCYLLeCTB/IATh aHa/IU3 NpeJ/I0XKeHHOW MPOrpaMMBbl:
OTIpe/iesiiTh pe3y/bTaThl pab0ThI TPOrPaMMBI IPH 3a/JaHHBIX UCXOHBIX JaHHbIX;
Orpe/ieNisiTh, MPY KaKMX UCXOAHBIX JAHHBIX BOSMOXKHO T0/Ty4eHHe YKa3aHHBIX
pe3ynbTaToB; BBISB/ATH JAHHBIE, KOTOPble MOTYT TIPHUBECTH K OIIMOKe B pabore
MporpamMmbl; (hOPMYTUPOBATh MPe/JIoXKEeHUSI 110 YIyUllleHUI0 TIPOrPaMMHOT0
KOoZla

2.12

YMeHue peann30BbIBaTh Ha BBIOPAHHOM /1711 U3YUEHUS SI3bIKe
MporpaMMHpPOBaHUs BbICOKOTO YpoBHs (ITackasnb, Python, Java, C++, C#)
TUTTOBBIE a/ITOPUTMbI 00pPabOTKH UMCET, UUC/IOBBIX TTOC/IeIOBATEILHOCTEH U
MaCCHBOB: TIpe/ICTaB/ieHNe YKC/a B BUie Habopa MPOCThIX COMHOXKUTeEJIeH;
HaxXoXK/leHe MaKCUMaJlbHOM (MUHHMMabHOM) LIU(PhI HATYpaJbHOTO UKCIIa,
BalMCaHHOTO B CUCTEMe CUMC/IEHUsI C OCHOBaHHWeM, He mpeBbiiaroinym 10;
BHIUKMC/IEHHE 0000IIEHHBIX XapaKTePUCTUK I€EMEHTOB MaCCUBA UK UMC/IOBOU
MoC/ie0BaTe/IbHOCTU (CyMMBI, TIPOW3Be/IeHHsI CPeJHEero apupmMeTrUueCcKoro,
MUHHMMAJIbHOTO U MaKCUMa/IbHOTO 3/IEMEHTOB, KOJTMYeCTBa 3/IEMEHTOB,

YZI0BIeTBOPSIIOIIMX 3aZJaHHOMY YCJIOBUIO); COPTUPOBKY 37IeMEHTOB MacCHBa;




yMeHHe UCTI0/Ib30BaTh B IPOrpaMMax JaHHbIe PA3/IMYHbIX TUITOB C yUETOM
OrpaHUYEHUM Ha JMaria30H UX BO3MOXKHBIX 3HAUEHUH, IPUMEHSITh TIPY pelleHuH
Bajiau CTPYKTYPhI JaHHBIX (CITUCKH, CJIOBApU, CTEKU, OUEPe/TH, 1ePEBbS);
MPUMEHSTh CTaHAapPTHBIE M COOCTBEHHBIE ITOATIPOrPaMMBI 17151 00pabOTKH
UMC/TOBBIX JaHHBIX U CUMBOJIbHBIX CTPOK; UCTIO/Ib30BaTh NIpY pa3paboTke
MporpamMM OUOTMOTEKH MOAIPOrpaMM; YMEHUE MCIO/Ib30BaTh CPE/CTBA OT/Ia/KH
MpOrpaMM B Cpejie TIPOrPaMMHUPOBaHUS

YMeHue HCII0/Tb30BaTh 37IeKTPOHHbIE TaO/ULIBI [IJ1s1 aHA/IN3a, TIPeCTaBIeHHs 1
00paboTKM JaHHBIX (BKJTFOUAst BEIOOP ONTHUMAaIbHOTO pelleHus, og00p JTUHUN

213 TpeH/ia, pellieHue 3a/jau MPOrHO3UPOBaHUs); yMeHHe UCII0Ib30BaTh TabIMuHbIe
peJISIIIUOHHBIE) 0a3bl JJAHHBIX U CTIPABOYHBIE CUCTEMBI
YMeHMe opraHM30BbIBaTh JIMYHOE MH(GOPMaL[MOHHOE POCTPAHCTBO C

714 MCTI0/Tb30BAaHUEM Pa3/IMUHBIX CPeZCTB LIU(PPOBBIX TEXHOOTHI; TOHUMaHUe

BO3MO>KHOCTe! LIM(PPOBLIX CEPBUCOB rOCYAApPCTBEHHBIX YCIYT, LIUGPOBBIX

O6paBOBaTEJ'IbHI::IX CepBHCOB




INEPEYEHD DJIEMEHTOB COAEP)KAHNMSA, ITIPOBEPAEMBIX HA EI'D 110 UHOOPMATHUKE

Kog,

[TpoBepsieMblli 3/1eMEHT COZlepKaHUs

1

[[1idbpoBasi rpaMOTHOCTh

1.1

(OCHOBHBIE TeH/IeHIUY Pa3BUTHsI KOMITBIOTEPHBIX TeXHosoruii. [lapannenbHeie
BHIYMC/IEHHST. MHOTOMPOLIeCCOPHBIE CUCTEMBIL. Pacripe/ieiéHHbIE BEIUMC/TUTETBHBIE
cricTeMbl M1 00pab0TKa OOJBIINX JaHHBIX

1.2

[ IpYHLIMITBI TOCTPOEHKS U aniapaTHble KOMIIOHEHThI KOMITbIOTepPHBIX ceTeld. CeTeBble
nportokosbl. CeTsb MHTEpHeT. Afpecauys B cety MIHTepHeT. [Ipotokosisl creka TCP/IP.
CricTeMa JoMeHHbIX UMEH. Pa3nenenue [P-ceTu Ha MOZCeTH C MOMOILBIO MaCOK To/iceTeit

1.3

DaiinoBas cucrema. [Touck B (aiisioBoii crcteMe. IIpUHIMIIBI pa3MelLieHHs 1 UMEHOBaHHs
(haityioB B lonroBpeMeHHOM NamsTH. [11abioHbI 711 onycanusi rpymn ¢aiiios

1.4

(CKOpOCTb Mepe/jauu JaHHbIX. 3aBUCUMOCTb BpeMeHHU Tepefiauyl 0T MH(POPMaLMOHHOTO
0ObEMa JJaHHBIX U XapaKTepUCTHUK KaHasa CBsI3v

1.5

[T1IndppoBanre faHHbIX. CHMMeTpUUHbIe U HeCUMMeTpryYHble mKdpsl. [1Indpel npocToi
samensl. [ITngp Llesaps. [ndp Brkenepa. Anroputm mmdpoBanust RSA

1.6

[Kozibl, TI03BO/ISTIOLIME OOHAPY>KHUBATh U MCIIPABJISITH OIIMOKH, BO3HUKAOIIIVE TIPH Iepejaye
maHHbIX. PaccTosinue XaMMuHra. KogupoBanue c oBTopeHreM 6uToB. Kogbl X9MMHUHTa

TeopeTrueckre 0CHOBBI MH(OPMATHUKH

2.1

/IBoruHOE KoAupoBaHUe. PaBHOMepHbIe U HepaBHOMepHbIe KOoAbl. JleKoaupoBaHue
COO0OITIeHNH, 3aMMCaHHbIX C TIOMOIIBbI0 HEPaBHOMEPHBIX KOZIOB. YcsioBre DaHo.
[TocTpoeHHe OHO3HAUHO [JeKOAUPYEMBIX KOZIOB C TTIOMOIIIbIO /lepeBa

2.2

TeopeTrueckue MOAXOAbI K OLieHKe Ko/MuecTBa MHGopMaLuu. EAvHULbI 13MepeHUs
KoMuecTBa MH(popMaLuu. AnQaBUTHBIN TOAX0/, K OLIeHKe KO/IMueCcTBa MH(GOpMaL1H.
3akoH afAUTUBHOCTU MHPopMaLuu. @opmysna XapTid. IH(popMmalys ¥ BepoSTHOCTb.
Dopmyia IlleHHOHa

2.3

CricTeMbl curcyieHust. Pa3BépHyTast 3am1Ch Le/bIX U APOOHBIX UKCesT B TO3UL[HOHHOM
crucTeMe curcaeHus. CBOKMCTBa MO3ULIMOHHOM 3aMyCy YUC/Ia: KOMUeCTBO LIU(p B 3arucH,
MpU3HaK Je/MMOCTH YMC/Ia Ha OCHOBAHKE CUCTeMbl CUMC/IeHHs. AJITOPUTM MepeBozia
[1e/10T0 uncsia U3 P-MYHOM CUCTeMbl CUMCIIeHHS B [IeCITUUHYI0. AJITODUTM TepeBoza
KOHeUHOW P-WuHOM Apo6U B leCITUUHYTO. AJITOPUTM TIepeBo/ja LieJIoro Uuc/ia 13
eCATUUHOM CHUCTeMbI curcrieHusi B P-uuHyto. [lepeBos KOHeUHOM JieCITUYHOM pobu B P-
MUHY0. /IBOMUHAas, BOCbMepUYHasi U LieCTHallaTepuyHasl CUCTeMbl CUMC/IeHUs], CBSI3b
MeXXly HUMU. AprdMeTHUYeCcKre orepaliu B MO3ULIMOHHBIX CUCTeMaX CUUCIeHUS

2.4

TponuHasi ypaBHOBellleHHas CUCTeMa CUMC/ieHHs. JIBOMUHO-Jecs TUYHast CUCcTeMa
CUVICIIEHUS

2.5

KonupoBanwue TekctoB. KogrpoBka ASCII. OpHobatiTHbIe KoAUpOBKU. CTaHAapT
[UNICODE. KogupoBka UTF-8. Onipesienenrie nHMOOPMaI[MOHHOTO 00bEMa TEKCTOBBIX
COOOIIeHUI

2.6

KoznvipoBaHue n3obpakeHuid. OlieHKa MH(OPMaIIMOHHOTO 00BEMa rpadrueCcKUx JJaHHbBIX
MpY 3aJJaHHBIX pa3pelleHry 1 TyOrHe KogupoBaHus 1iBeTa. L[BeToBBIe MOJesH.
KonvpoBaHue 3ByKa. OrjeHKa MH(POPMAaL[MOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX TTPU
Ba/laHHBIX UacTOTe AUCKPeTU3aLy U pa3psJHOCTH KOJMPOBaHUS

2.7

AnireOpa sioruku. [ToHsiTHe BbICKa3biBaHUs. Bbicka3biBaTesbHbIe (hOpMbI (TIPeIUKAThI).
[KBaHTODBI CyII|eCTBOBAHHS ¥ BCEOOIIIHOCTH.

JToruueckue oreparjuu. Tabmuibl ICTUHHOCTH. Jlornyeckue BhipakeHusi. Jlornueckue
TOXXZecTBa. JIornueckye oneparnyu 1 orepalyy HaJ, MHOXKeCTBaMHU.

3aKkoHBI anrebpbl JIOTHKWA. DKBHUBaleHTHbIE PeoOdpa30BaHusl JTIOTHUeCKUX BbIPayKeHUH.

Jlornueckyie ypaBHeHHUs! U CUCTeMbl ypaBHEHUH.




JTornueckre QyHKLMHU. 3aBUCHMOCTb KOJTMUECTBA BO3MOXKHBIX JIOTUYeCKUX (PYHKLMI OT
KO/TMUeCTBa apryMeHTOB.
KaHoHMUecKre (OpPMbI JIOTUUeCKUX BbIpaXkKeHUH

2.8

CoBeplieHHbIe AU3bIOHKTUBHbIE KOHBIOHKTUBHbBIE HOPMaJlbHbIe (POPMBbI, aITOPUTMBI UX
[IOCTPOEHHUS T10 Tab/IMile UCTUHHOCTH

2.9

JTorueckue 3jieMeHThI B COCTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropaspsiiHbIi
cymMmarop. ITocTpoeHue cxem Ha JIOTUUeCKUX 3/IeMeHTax 110 3a/laHHOMY JIOTUYeCKOMY
BbIpa)KEHHUI0. 3aMKCh JIOTUUECKOT0 BbIDA’KEHUS 110 JIOTUUeCKOU CxeMe

2.10

Mogenu 1 MofenvpoBaHue. Llemn MozenvpoBanus. AIeKBaTHOCTb MOJZIe/U
MozieTpyeMoMy 00beKTy Wiu Tiporieccy. @opManu3aiiys IPUK/IaHbIX 3a/au.
[IpescTaBieHye pe3y/IbTaToOB MO/Ie/IMPOBaHMS B BU/Ie, YIOOHOM /IJisl BOCIIPUSITHS
uesioBekoM. ['padriueckoe mpezcTap/ieHre JaHHBIX (CXeMbl, TaOMULIBI, TpadUKn).

2.11

[IpencraBieHye 1je/bIX YKCesl B IaMSITH KOMITbloTepa. OrpaHUUeHHOCTh Juara3oHa Yuces
[Py OrpaHUUYeHUH KOJIMuecTBa pa3psioB. IleperniosiHeHne pa3psigHON ceTKU. be33HakoBble
11 3HAKOBBIE /JaHHbIe. 3HAKOBLIM OUT. [IBOMUHBIN [JOTIOTHUTE/TBHBIN KOZ OTPULIATeTbHBIX
qyicerl.

[ToOuTOBBIE JTOTHUECKHe oreparuy. Jloruueckui, apudmMeTHueCKUi U [UK/IUe CKUA
cnpury. [IudpoBaHue C MOMOIIBIO TTOOUTOBOM Orepanuu «McKodaroriee NJT»

2.12

[TpesncTaB/ieHre BellleCTBEHHBIX YMCEJT B MAMSITH KOMITbIOTepa. 3Haualasi 4acTb U
MopsioK urcsia. [Juara3oH 3HaueHu BelljeCTBeHHBIX urcesl. [IpobsieMbl XpaHeHust
BelleCTBEHHbIX UKCeJl, CBI3aHHbIe C OTPaHUYeHHeM KOJIMYeCTBa pa3psifjoB. BeimomHeHre
orieparLiii C BellleCTBeHHBIMU YMC/IaMH, HaKOT/IeHHe OIIMOO0K TIPY BBIUMC/IEHUSIX

2.13

[‘padbi. OcHOBHBIE MOHATHSA. Busbl rpadoB. Onucanye rpadoB € MOMOILBI0 MaTPHL]
CME)XHOCTH, BeCOBBIX MaTpPHLI, CIIMCKOB CMeXXHOCTU. PellleHye aroOpuTMUUYeCKUX 3a/ay,
CBSI3aHHBIX C aHa/IM30M rpadoB (OCTpoeHre ONTUMAaIbHOIO MyTH MEX/Yy BepLIMHAMU
rpada, orpeesieHre KOJIMueCTBa pas/IMyHbIX IIyTel MeXX/ly BepIliYHaMU
OpPUEHTHPOBAHHOIO aLUK/INYeCKOro rpada)

2.14

[lepeBbsi. briHapHoe fepeBo. [lepeBbs norcka. Crioco6wr 06xoa AepeBa. [IpeacraBieHue
aprMeTHUECKUX BhIpa)KeHUH B BU7ie fepeBa. Vcrosb3oBaHue rpadoB U JiepeBbeB MpU
OrcaHUM 00bEKTOB U TIPOLIECCOB OKPY>KAIOLL[er0 MUpa

2.15

/TMCKpeTHbIe UTPhI IBYX UTPOKOB C TO/THOM nHpopMarueii. [ToctpoeHue fepeBa repebopa
BapUaHTOB, OMMCaHNe CTPAaTeruy Urpbl B TabnnuHON opMe. BeIMrphiiiHble U
[POUTPBILLIHbIE TTO3WL[UU. BBIMIPhILLIHbIE CTpaTeruu

2.16

Cpe/icTBa MCKYCCTBEHHOrO MHTesIeKTa. VizeHTrdrKalys 1 oruck n3obpaskeHunH,
pacrio3HaBaHMe UL VIcrionb30BaHde MeTO[0B UCKYCCTBEHHOIO MHTe/IIeKTa B
oOyuarolx cucTeMax. Vcnonb30BaHue METOJ0B UCKYCCTBEHHOTO UHTeJIIEKTa B
poboTtoTexHrke. ViHTepHeT Beteii. HelipoHHbIe ceTu

AJITOPUTMBI U IPOTPAMMUPOBaHUE

dopmasnu3alivs MOHITUS aaropyuTtMa. MaiimHa ThiopUHTa Kak YHUBepcaabHasi MOie/Tb
BLIUKC/IEHUN

3.2

OLieHKa CI0KHOCTU BBIYUCTeHUA. Bpemsi paboThl 1 00bEM MCTI0/IB3yeMOli MaMsITH, UX
BaBUCUMOCTb OT pasMepa UCXOAHbIX JaHHbIX. OLieHKa aCHMITOTUYECKOM C/IOXKHOCTU
Q/ITOPUTMOB. AJITOPUTMBI TIOTMHOMUAIBHON CJIOXKHOCTH. [TepebOpHbIe anropyuTMBI.

[ IpyiMepsl pas/IMYHbIX aIFOPUTMOB pellieHHst O4HOM 3a/lauy, KOTOpble UMEIOT Pa3/InyHyI0
C/I0KHOCTb

3.3

OrpesiesieHre BO3MOKHBIX Pe3y/IbTaToB Pa0OThI TIPOCTENIIINX a/ITOPUTMOB YIIPaB/IEHUS
MCTIOJTHATE/ISIMA Y BBIYUC/IMTE/TbHBIX arTOpUTMOB. OnipefiesieHre UCXOAHBIX JaHHBIX, IPU
KOTOPBIX a/IFOPUTM MOXKET JjaTh TpeOyeMblid pe3ysibTaT

3.4

A/ITOpUTMBI 00pPabOTKU HaTypabHBIX UKMCEJI, 3alTUCAHHBIX B MO3UI[UOHHBIX CHUCTEMAax
CUMC/IeHUsT: pa30veHue 3arycy Yrc/ia Ha OTAe/bHbIe LU PbI, HAX0XKAeHHe CyMMbI U




nMpou3BeZieHUs LU(p, HAXOXKAeHHe MaKCUMaJ/IbHOM (MUHUMAaIbHOMN) LU(pHI.
[IpescTaBieHre ykc/ia B BUJje Habopa MpOCThIX COMHOXKUTeeid. AJITOPUTM OBICTPOTO
BO3Be/leHHsI B CTereHb. [I0MCK MPOCTBIX Urces B 3a/JaHHOM IMara3oHe C MOMOLLbI0
Q/ITOpUTMa «pellieTo JpaTtocheHa»

3.5

MHoropaspsiiHble Lie/bie Uic/a, 3a/lau AJIMHHOU apupMeTUKH

3.6

131k mporpammupoBanus (I[Tackanb, Python, Java, C++, C#). Turibl faHHBIX:
[1e/I0UMC/IeHHbIe, BellleCTBeHHbIe, CUMBOJ/IbHbIE, IorTuueckue. BeTBineHus. Crio)KHbIe
ycioBust. LIUk/bl ¢ ycioBrueM. LIMK/IbI O TiepeMeHHO.

(O6paboTKa aHHBIX, XpaHAIUXCS B (aiiiax. TekcToBble U ABOWYHBIE (hatinbl. DaiiyioBbie
rmepemeHHbIe ((ailyioBble yka3aTenn). UTeHue 13 ¢aiina. 3anuck B daii.

Pa3bueHue 3a/1au Ha Tiof3aaun. [TognporpamMmsl (TIporieypbl U QyHKIMN).
[1criosib30BaHMe CTaHAAPTHOM OMOIMOTEKH s13bIKa MPOrPaMMHUPOBAHKS

3.7

Pexypcusi. PekypcuBHbIe TipoLieflypbl U GyHKLMU. Mcrionb30BaHUe CTeKa /1Jis OpraHu3aliuu
PEeKYPCUBHBIX BbI30BOB

3.8

UuicieHHbIe MeTozbl. TOUHOE ¥ TPUOMKEHHOE pellieHrs 3afaun. Yuc/ieHHoe peleHue
ypaBHEHHH C TTOMOLL[bI0 TIoA00pa rnapaMeTpa. Ync/ieHHbIe MeTO/Ibl pellieHuUs] YpaBHeHUI:
MeTo/| riepebopa, MeTo/ TI0JIOBUHHOTO fieieHus1. [IpubmkKEHHOe BBIUMCIEHUE [ITTUH
KPUBBIX. BriuncieHve mionazieli Guryp C oMoILbi0 UMCIEeHHbIX METO/0B (MEeTOZ
MpsIMOYTO/IbHUKOB, MeTo/, Tparieljuii). [Touck MakcuMmyma (MUHUMYMa) GYHKLIMU OTHOM
repeMeHHOW MeTOJ0M TT0JIOBUHHOTO Jle/IeHUsI

3.9

(O6paboTKa CMMBOJILHBIX JJaHHBIX. BCTpoeHHbIe DYHKIMHY S13bIKA TTPOTPAMMUPOBAHUS TSI
0OpPabOTKM CUMBOJ/IBHBIX CTPOK. AJITOPUTMBI 00pab0TKH CUMBOJILHBIX CTPOK: TTO/[CUET
KO/TMUeCTBa TIOsIB/IeHNI CHMBOJIA B CTPOKe, pa30reHre CTPOKY Ha CJI0Ba TI0 MPOOeTbHBIM
CMBOJIaM, TIOMCK MOACTPOKU BHYTPH J@aHHOM CTPOKH, 3aMeHa HaiiileHHOM TO/ICTPOKY Ha
pyTyto CTPOKYy. ['eHepariyisi Bcex C/I0B B HEKOTOPOM asiaBUTe, yI0BIETBOPSIFOIINX
BaZlaHHBIM orpaHuueHusiM. [Ipeobpa3oBaHue uKc/ia B CHMBOJIBHYIO CTPOKY M 06paTHO

3.10

MaccuBbI ¥ TOC/Ie0BaTeTbHOCTH uKcesl. BeruncieHre 00001EHHBIX XapaKTePUCTHK
H/IeMEeHTOB MacCHBa WM UYHCJIOBOM TI0C/IeJ0BaTeTbHOCTH (CYMMBI, TIPOU3Be/IeHMS,
CpefiHero apugmeTrueCKOro, MUHMMaJIbHOTO U MaKCHMasIbHOTO 3/IeMEHTOB, KOJIMUeCTBa
D/IEMEHTOB, Y/I0B/IeTBOPSIOIIMX 3aZlaHHOMY YCJ/IOBHIO). JIMHEHHBIN MOMCK 3aJjJaHHOTO
BHAUeHUsI B MacCHBe. AJITOPUTMBI pabOTHI C 3/IeMeHTaMH MacCHBA C OZJHOKPATHBIM
rmpocMoTpoM MaccrBa. COPTUPOBKA OJHOMePHOTo MacCHBa. [IpocThie MeTofbI
COPTUPOBKH (METOZ, Iy3bIpbKa, MeTO/] BbIOOpa, COPTUPOBKA BCTaBKamu). COPTUPOBKA
cnvsiHueM. beicTpasi copTupoBKa MaccuBa (asiroput™M QuickSort). JIBoMUHBIN TTOUCK B
OTCOPTHPOBaHHOM MaCCHUBe

3.11

JIByMepHble MaCCUBBI (MaTpHLbl). ATOPUTMbI 00pabOTKH IByMepPHBIX MacCHBOB:
Baro/THeHWe JBYMepPHOI0 YMC/I0BOr0 MacCHBa M0 3a/laHHbIM [paBr/iaM, IMOUCK 3/1eMeHTa B
[IByMEPHOM MacCCHBe, BbIUMC/IeHHe MaKCUMyMa (MUHUMYyMa) ¥ CYMMBI 37IeMEeHTOB
IByMEpHOTO MacCHBa, TlepecTaHOBKA CTPOK M CTOJIOLIOB ByMEPHOTO MacCHBa

3.12

CroBapu (accolLMaThBHBIE MacCUBBI, 0TOOpakeHuUst). X31mI-Tabmuiipl. [locTpoeHue
Q/1(haBUTHO-UACTOTHOT'O C/I0Bapsi /IS 33/laHHOTO TeKCTa

3.13

CTeku. AHa/IN3 MPaBUIBHOCTH CKOOOYHOTO BhIp)XKEHUS. BhIuncieHre apugpmMeTHueCKOro
BbIpayKeHHsl, 3alTMCaHHOTO B TTOCTHUKCHON hopme.
Ouepenu. Vicrions30BaHre OUepeau /1Sl BDEMEHHOTO XPAHEHHUsI IaHHbIX

3.14

AropyuTMbI Ha rpadax. IlocTpoeHre MUHMMaIbHOTO OCTOBHOTO JlepeBa B3BeLLeHHOT0
CBSI3HOI'O HEOPHEHTUPOBaHHOIO rpaga. KonmyecTBo pasmuuHbIX MyTel MeXAy
BepIIMHAMU OPUEeHTUPOBAHHOTO allUK/INUeCcKoro rpada. AroputM JelKcTpel

3.15

[TepeBbsi. Peanm3arius JepeBa C TIOMOIIBIO CCHIIOUHBIX CTPYKTYP. JBonuHble (OMHApHBIE)
nepeBbsi. [TocTpoeHue fiepeBa /17151 3aJaHHOTO apU(PMeTHUeCKOTO BbIpayKeHUS.
PekypcrBHBIe anropuT™Mbl 00xoza fepeBa. Vicronb3oBaHue cTeka U ouepeu st 06xoza




nepeBa

3.16

/TiHaMrYeCKoe TIpOrpaMMKpOBaHKe KaK MeTOZ, pellleHusI 3a/jau C COXpaHeHUeM
[POME)XYTOUHBIX Pe3y/bTaToB. 3a/jauk, pellaeMble C TOMOLIBI0 IUHAMUYeCKOro
[POrpaMMHUPOBaHUs: BbIUMCIEHWE PEKYPCUBHBIX (DYHKLIUM, TIOACUET KOTUUECTBa
BapUaHTOB, 3a/lauX ONTHMH3aLin

3.17

[ToHsTHe 06 00BEKTHO-OPHEHTUPOBAHHOM MPOrpaMMHPOBaHUH. OOBEKThI U K/IaCChl.
CBOMCTBa 1 MeTobl 00beKTOB. OObEeKTHO-OpPHeHTUPOBaHHbIN aHamu3. Pa3paboTka
[porpamMM Ha OCHOBe 00BEKTHO-OPUEHTHUPOBAHHOTO TIOAX0AA. VIHKarCyisus,
Hac/ej0BaHue, MOJTMMOP(QU3M

[ 1HpOpMaLMOHHBIE TEXHOIOTUU

4.1

AHasmu3 1aHHbIX. OCHOBHbBIE 33/laUM aHa/TU3a JIaHHBIX: IPOrHO3UPOBaHMUE,
KaccuduKarys, KiacTepy3aliyis, aHaau3 OTK/IOHeHuH. [Toc/ie0BaTe/TbHOCTD PeIIeHUs]
Bajiau aHa/IM3a IaHHBIX: COOp MEePBUUHBIX JJaHHBIX, OUMCTKA U OLIEHKA KaueCTBa JAHHBIX,
BHIOOD M (M/TH) TIOCTPOEHHE MOZe/H, IpeoOpa3oBaHue JaHHBIX, BU3yaInu3alys JaHHbIX,
MHTEepIIpeTalys pe3yapTaToB. [IporpaMmHbIe cpe/icTBa U IHTepHeT-CepBUCHI /1/Ist
0OpabOTKM U TIpe/ICTaBeHNs JaHHbIX. bosbive gaHHble. MalmMHHOe 00yueHue

4.2

AHaJTU3 JaHHBIX C TIOMOIIbIO 3/IEKTPOHHBIX Tab/HII. BbIUuMC/IeHe CyMMbI, CPe/IHETO
aprimeTHuecKoro, HauboIbIero (HauMeHbIlero) 3HaueHHs Juaria3oHa. Beravcienue
KO3 dULIeHTa KOPPEeJISIVU ABYX PS/IOB JaHHBIX. [IoCcTpoeHe CTO/IOUAThIX, TMHEHYAThIX
1 KPYTOBBIX ArarpaMM. IToctpoenue rpadukoB dhyHKImi. [Tog6op MMHUN TpeHa,
peliieHUe 3a/lau TPOrHO3UpOBaHuUsl. PellieHue 3a/1au ONTUMU3ALIMU C TIOMOILIBIO
B/IEKTPOHHBIX TabOHI]

4.3

/TucKpeTU3aLys IIpyU MaTeMaThueCKOM MOZe/MPOBaHMU HellpepbIBHBIX MPOLIeCCOB.
[MopnenmupoBanue gBKeHHUs. MojielipoBaHye OMOIOrMueCcKUX CUcTeM. MaTreMaTrue cKue
MOJIe/T B SKOHOMUKE. BbIunc/MTe/IbHbIe SKCITIEPUMEHTBI ¢ MojesisiMu. O6paboTka
pe3yJIbTaToOB KCIepruMeHTa. MeTo HauMeHbIIMX KBaipaToB. OLieHKa YMC/I0BbIX
TapamMeTpPOB MO/Ie/TUPYEMBIX 0OBEKTOB U MPOoLieCcCcoB. BoccTaHOB/IEHHe 3aBUCUMOCTEH 110
pe3yJibTaTaM SKCIIepUMeHTa

4.4

BepositHoCTHBIE Moge. MeToasl MoHnTe-Kapiio. IMyTalinoHHOe MOze/IMpOBaHue.
CHCTeMbI MaCCOBOTO 00C/TY>KUBaHUS

4.5

TabmuHble (pessiuoHHbIe) Oa3bl JaHHBIX. Tabnuija — pe/icTaBlIeHHe CBeZieHnH 00
OHOTUITHBIX 00beKTax. Ilone, 3amuck. Kmrou Tabuiel. Pabota ¢ roroBo 6a30i JaHHBIX.
BaroHeHWe 6a3bl JaHHBIX. [T0MCK, COPTHPOBKA U GUIBTPAIUs JaHHbIX. 3arpOChl Ha
BHIOOPKY JJAHHBIX. 3aTIPOCHI C MTapaMeTpaMu. Berunc/isiemMble TI0/Is B 3arpocax.
MHoroTab/mMuHble 6a3bl JaHHBIX. TUTIBI CBSI3el MeXy TabmuiiaMu. BHeIHWH KiTrou.
[lesfocTHOCTDL 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTaO/IMUHBIM 0a3aM JaHHbIX

4.6

TexkcToBbI npoLieccop. CpecTBa MOMCKa U aBTO3aMeHbI B TEKCTOBOM TIPOLieCccope.
CTpPyKTypHpPOBaHHbIe TEKCTOBbIE OKyMeHTbl. CHOCKH, ornassieHue. [IpaBuna
[TUTUPOBAHMSI UICTOYHHUKOB M 0popmiieHHst OubmorpadiecKrux CCbUIOK

"NokymeHT yTBepxaeH npoctou DLI1 pykoBoautesns: YupexgeHus"




