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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmaTtuke (yriryOJaEHHbBINH YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpPeOOBaHUM K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM  00pa30oBaTENbHON  MpOrpamMMmbl — CPEJHEro  OOIIero
oOpa3zoBanus, npeacrasieHHbix B PI'OC COO, a taxxke (denepanpHOil paboueit
IPOrpaMMbl BOCITUTAHHSL.

[IporpaMmma 1o wuHpoOpMaTHKe MaET TPEACTABICHHWE O IIeNAX, OOIIeH
cTpareruu OOy4YeHHUs, BOCHUTAHHMS M Pa3BUTUS OOYYArOIIMXCS CPEACTBAMHU
yuebHoro mpenmeta «Mudopmaruka» Ha yriyOnEéHHOM YpPOBHE, YCTaHABJIMBAET
o0s13aTenbHOE peaIMeTHOE coJiepKaHue, npeycMaTpuBaeT ero
CTPYKTYypUpOBaHHE TIO pa3zesiaM B TeMaM Kypca, ONpeeNsieT pacipeaesiecHue ero
Mo Kjaccam (rojiaM M3ydeHus ), 1a€T IpUMEpPHOE pacipecsicHue y4eOHBIX 4acoB
N0 TEMAaTHUYECKUM pasfenaM Kypca U  PEKOMEHAyeMylo (IpUMEpHYIO)
NOCNEAOBATEIBHOCTh  MX  HM3y4€HHUS C  y4€TOM  MEXIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTUKM Yy4eOHOTO Mpolecca, BO3PACTHBIX
0COOCHHOCTEH 00yJaromUXCs.

[TporpamMma mmo nHGpOPMATHKE OMpEeIIeT KOJIMUSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTepUCTUKU Y4eOHOTO MaTepHalia Jjsl KaXJI0To rojia U3yuyeHus, B TOM YHUCIIe
JUISL COAEPKATEeIbHOTO HAIOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOYHOU
aTTeCTalluu oOyuarommxcs, BCEPOCCUMCKUX IIPOBEPOUYHBIX pabor,
roCcyJIlapCTBEHHOM UTOTOBOM artectaiuu). [Iporpamma o uHpopmaTuke SBISETCS
OCHOBOHM JJI1 COCTaBJICHHS AaBTOPCKUX YUYEOHBIX MPOrpaMM M YYEOHHKOB,
MOYPOYHOIO MJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cpenHeM o01ieM 00pa30BaHUU OTPaXKAET:

CYyITHOCTh HMH(POPMATHKH KaK HAyYHOW JAWCHMIUIMHBI, HW3YyYarolIen
3aKOHOMEPHOCTH MPOTEKAHUS ¥ BO3MOKHOCTH aBTOMATHU3AIMHA HHPOPMAITMOHHBIX
IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE = O0JacTd  NPUMEHEHHUS  HHPOPMATUKH, TPEXKAE  BCETO
UH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUAIBbHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATHKH ¥ HH(DOPMAIIMOHHON
JESITEIIBHOCTH.

Kypc nndopmatuku 1jst ypoBHsSI CpeAHEro 001ero oOpa3zoBaHUs SIBISETCS
3aBEpUIAIOIIMM 3TallOM HEMPEepPhIBHOW MOJATOTOBKM OOydYarommxcsi B o0JjacTu
UHPOPMATUKA U MH(DOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiepkaHue Kypca MH(QOPMATHKH YPOBHS OCHOBHOTO OOIIET0 0Opa30BaHUS U
OMBIT  TIOCTOSIHHOTO  TIPUMEHEHHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIIPETalni0 U 0000IIeHHne
3TOTO OTBITA.



Pesynbprarel  yrimyOn€HHOTO ypOBHS U3ydeHHA y4eOHOTO mpeameTa
«Uudopmartuka» OpUEHTHpPOBAHBI Ha TOJyYEHHWE KOMIIETEHTHOCTEH NSt
nocyenyromneil  mpoecCHOHaTbHON  NEeITeTbHOCTH KaKk B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsax. OHM BKJIIOYAIOT B CEO0s:

OBJIQZICHUE KIIFOUEBBIMU TOHATUSMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeaMeTHass 00JacTb, Pacro3HaBaHHE COOTBETCTBYIOUIMX WM
IPU3HAKOB U B3aUMOCBSI3€H, CTIOCOOHOCThH JEMOHCTPUPOBAThH PA3IUUHbBIE TIOIXO/IbI
K U3YYCHUIO SIBJICHUN, XapaKTEPHBIX I U3ydaeMOl IpeAMEeTHON 00J1acTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3aJayH,
XapakTepHbIE JUIsi MCIHOJIB30BAHUS METOJOB M HWHCTPYMEHTapus JaHHOWU
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAHHON MpEeAMETHON 00JIaCTH Kak IEeIOCTHOU
TEOpUH (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3SIX CO CMEXKHBIMU 00JIACTAMU
3HaHUM.

B pamkax yriay0Gn€HHOTrO ypoBHS M3y4deHHs] MH(OPMATUKH 00eCIeUHBACTCS
eJICHAIIpaBJICHHAsl MMOATOTOBKAa O0YyYaloIIMXcs K MPOJOJDKEHUIO 00pa3oBaHUs B
opraHuzanusx  npodecCHOHATBHOTO  O0pa3oBaHMsI TO  CICIHATBHOCTSM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € UU(POBBIMU  TEXHOJOTHUAMM, TaKUM Kak
nporpaMmMHasi MHXKeHepHs, MHGOpMAaIMOHHAs 0€30MacHOCTh, UH(OPMAIMOHHbBIE
CUCTEMbl M TEXHOJOTMH, MOOWJIbHBIE CHCTEMbl M CETH, OOJbIINE JAaHHBIE U
MalIMHHOE OOy4YeHHE, TNPOMBIIUICHHbII WHTEpPHET Belled, HCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOTMM OECpOBOJAHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBBIC
TE€XHOJIOTUH, CHCTEMBI PACIPENEIEHHOTO PEECTPA, TEXHOJOTUH BUPTYAJIBHOU H
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHast 1enb u3yueHusi ydeOHoro mpeamera «Wudopmatuka» Ha
yrIyOn€HHOM YpPOBHE cCpenHero oOmiero oOpazoBaHusi — oOecredeHue
JanbHENIIero pa3BUTUS MHOOPMAIMOHHBIX KOMIIETEHUIUHA 00yYarouerocs, €ro
TOTOBHOCTH K KM3HM B YCIIOBUSIX pa3BUBarOUIErocs MH(GOPMAIIMOHHOTO 00IIecTBa
Y BO3pACTAIONIEH KOHKYPEHLUMH Ha pPBIHKE TpyAa. B CBS3M C 3TUM H3ydEHHE
uHpopmatuku B 10—11 xaccax m0mKHO 00€CTICUUTH:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAaHHOIO Ha MOHMMAHUU POJIU
uHpOpMaTUKH, HWHDOPMAIMOHHBIX W KOMMYHHUKAI[MOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMUPOBAHHOCTh YMEHHM pa3nuuyaTh (aKTbl U OLIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHJIETh WX CBS3b C KPUTEPHUSIMHU OLICHUBAHHUS U CBS3b
KPUTEPUEB C OMPEIECIEHHON CUCTEMOU LIEHHOCTEM, MPOBEPATH HA JOCTOBEPHOCTD U
000011aTh HH(pOPMAITHIO;



c(hOpMUPOBAHHOCTHh  TPEJACTABICHUA O BIUSHUM  WH(POPMAIMOHHBIX
TEXHOJIOTMA Ha JKU3Hh 4YEJOBEKa B OOIIECTBE, IMOHWMAHHE COIMAJIBLHOTO,
HSKOHOMMYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOTO, IOPUIAYECKOTO, MPUPOIHOrO,
HPrOHOMHYECKOT0,  MEIMULIMUHCKOTO M (PU3UOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHSATUE TPABOBBIX U 3TUYECKHUX ACTIEKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHME OTBETCTBEHHOCTH JIIO/ICH, BOBJICYEHHBIX B CO3JaHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCTpaHEeHrEe HH(OPMAIIY;

CO3J]aHUE YCJIOBHM Ui pa3BUTHS HABBIKOB Y4YEOHOMW, MPOEKTHOM, HAy4YHO-
MCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMM OOYYaloOIUXCs K
CaMOPa3BUTHIO.

B conepxxkannm yduebHoro mpeamera «MHpOpMaTHKa) BBIIETSIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Paznen «llu¢gpoBass rpaMoOTHOCTH» TMOCBIIIEH BOIPOCaM YCTPOWCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IM(POBOTO OKPYKECHHS, BKIIOUas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCHONB30BAHUIO WHTEPHET-CEPBUCOB, HWHOOPMAITMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue ocCHOBbI HHGPOPMATHMKH» BKIHOYaeT B ceOs
MOHATUUHBIN anmapat WHPOPMATUKH, BOMPOCHI KOJAUPOBAHUS HHQPOPMAIIUU,
u3MepeHus MHGOPMAITMOHHOTO O0BEMA JTaHHBIX, OCHOBBI alIreOphl JIOTHKUA U
KOMIIBFOTEPHOTO MOJIEIIMPOBAHHS.

Pasznen «AaropurmMsl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, pa3pabOTKy aJrOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHUpOBaHNUE HABBHIKOB pPEANHM3AIllMK MPOTPAaMM Ha S3bIKaX MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MudopmMaumoHHbIe  TEXHOJOIrMHM»  TIOCBALIEH  BONPOCAM
npuUMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJIOTHM, pPEalM30BaHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHCAX, B TOM YHUCJE B 3aJa4ax aHain3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W JJIEKTPOHHBIX TAOJWIl IS PEIICHUS
MPUKIIAJIHBIX 3a]1a4.

B npuBenéuHom nanee coaepxkanuu ydeOHoro mpenmera «MudopmaTukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s13aTENBHYIO TPOTPaMMy OOYUEHHSI, HO MOTYT OBITh TIPEIJIOKEHBI JJIsI N3YUCHUS
OTJICJIbHBIM MOTUBHPOBAHHBIM U CIIOCOOHBIM 00YyYaOIIAMCS.

YrinyOn€éHHbld  ypOBEHb HW3Y4YEHUsT HMHPOPMATUKU PEKOMEHIYeTCs Jis
TEXHOJIOTUYECKOTO0  MpOQuUis, OPUEHTUPOBAHHOTO HA  HWHXKEHEPHYIO U
UHOOPMAITMOHHYIO Cc(epbl AEATENbHOCTU. YTIIyOJIIEHHBIA YpOBEHb H3y4YEHUs
uHPOPMATUKNA OOECIeUYNBACT: MOJATOTOBKY OOY4YalOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUATBLHOCTH B 00JIacTU HMH(POPMAIMOHHBIX TEXHOJOTHH W WHKEHEPHBIC
CIIEIMANIbHOCTH, Y4YacTHE€ B TMPOEKTHOW W MCCIEAOBATEIbCKOU JEATEeIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HAIpaBICHUSMUA OTpaciu HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIIHAJaX U cAayde
EnuHoro rocy1apcTBEHHOTO SK3aMeHa 10 UHPOpPMaTHKe.

[TocnemoBaTenbHOCTh WM3YYEHHUS TEM B TIpenesiax OJHOTO Toja OO0ydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHUIO YYHUTENs TPH MOATOTOBKE pabouei
IPOrpamMMbl U MMOYPOUYHOIO IJIAHUPOBAHUSL.

OO111ee YKCIIO YacOB, PEKOMEHIOBAHHBIX JJIsi U3ydYeHHs] nHPOopMaTUKu — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJIENIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Hu¢poBass rpaMOTHOCTH

TpeOoBaHus TEXHUKM O€30MaCHOCTM M TUTMEHbl Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU HU(PPOBOTO OKPY>KEHUS.

[TpuHIUIBE pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXUTEKTYypa
don Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIIECCOPOM.
OnepaTtuBHas, TMOCTOSIHHAas W JOJTOBpeMeHHass mamsaTh. OOMEH JaHHBIMHU C
MOMOI1IbIO IUH. KOHTpOsIepsl BHEIIHUX YCTPOUCTB. [IpsiMOi TOCTYIT K TAMSITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHS KOMIIBIOTEPHBIX  TE€XHOJOTHM.
[TapannenbHbie BBIYUCIICHUS. MHoronpoueccopHbIe CUCTEMBI.
Cynepromnbtotepbl. PacnipenenéHapie BRIYUCIUTEIBLHBIE CUCTEMBI U 00pabOTKa
OONbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX pOJb B
KOMMYHUKAIUSX. BceTrpoennsie KOMIIBIOTEPBL. MUKPOKOHTPOJIIEPHI.
Po6oTr3npoBaHHbIE TPOU3BOICTBA.

[IporpammHOe oOecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOr0 obOecreueHus: U uUx HazHaueHue. OCOOEHHOCTH MPOTPaMMHOIO
obOecrieueHrus MOOWJIBHBIX ycTpoucTB. IlapainenbHoe mNporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. ONepalOHHbIE CHUCTEMBI. Y THUJIMTHI.
HpaitBepsl  ycTpouicTB. HWHCTAUISIIMSA W JEUMHCTAIUIALMA  [POTPAMMHOTO
oOecrieyeHus.

daiinossie cuctembl. [IpuHIMIBI pa3MeleHUss U UMEHOBaHUs (HalJioB B
nosiroBpeMeHHou namsty. [llabmons! 1y1s onvcanus rpynn Qaityios.

[Iporpammuoe obecneuenue. JlnneH3npoBaHrue TPoOrpaMMHOro ooecrneyeHus
u uudpoBeix pecypcoB. I[IpompuerapHoe u  CcBOOOJHOE MPOTpaMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE MCIOIb30BAaHUE MPOrPaAaMMHOIO
obOecrieueHnss u 1UGPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasi
3aKkoHOHATeNbCTBOM Poccuiickon denepannu 3a HENMPABOMEPHOE UCIOJIb30BAHUE
pOorpaMMHOTro obecrieueHus: U MUPPOBBIX PECYPCOB.

[IpuHIMIIBI IOCTPOCHUS U aNNapPaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
Ceresble potokonbl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokosl
crexka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha 1moiceTu ¢ IOMONILIDO Macok moxacereil. CereBoe
agMUHHCTpUpoBaHuE. llonmydyeHrne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus cBsI3u € y3i1oM cetH. OnpeneneHue MapuipyTa JIBHKEHUS
IIAKETOB.

Bunet  npestensHoctn B cetu  HutepHer. CepBucel  MHTepHeTa.
['eonnopMalimoHHbIE CUCTEMBI. ['€0I0KAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalus MOOWJIBHBIX TeNe(POHOB, OIpPEAETCHHE 3arpyXE€HHOCTH
aBTOMAarucTpasnei), MHTEPHET-TOProBiis, OPOHUPOBAHUE OUIETOB U TOCTUHMUII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBHUCHI U ycayrd. CouuanbHbIE CETH —
opraHu3anus KOJUIEKTUBHOTO B3aMMOJCHCTBUS M oOMeHa JaHHbIMU. CereBoi
ATUKET: MpaBuWia TMOBeIEHUs B KubeprpoctpaHctse. [IpobiieMa mnoaiMHHOCTH
nosryueHHOM nHopmanuu. OTKPBITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE W IKOHOMHUYECKHE YIPO3bl, CBS3aHHBIC C MCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTH. O01mue npodieMbl 3alluThl
uHpopmarimu  u  uHOpMAMOHHOW  Oe3omacHocTH. CpeacTBa  3allMThI
uH(pOpMaIlMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHbopMallMOHHbIX  cucTemax. [IpaBoBoe obOecrneueHue HHPOPMAILIMOHHON
0€30I1aCHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHMPOBAHHOIO  JOCTyNma K  JIMYHOM
KOH(DHIeHIIMATbHON MHPOpMalUU, XpaHALIEHCS Ha MEePCOHAIBHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpaMMHoe o0ecriedeHne M CIoCcOObI
OOpbObI ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHu3anus JAYHOTO apxXuBa
unpopmaruu. Pezepsroe konupoBanue. [laponpHas 3ammra apxusa.

[udposanne nanupix. CUMMETpUUYHBIE U HECUMMETPHUYHBIE IUQPBHI.
[udper npoctoit 3amensl. Iudp Lesapsa. Iudp Buxkenepa. Anroputm
mmm@poBanus RSA.

TeopeTuyeckne 0CHOBbI HH(POPMATHKHU

Nudopmanusi, nanueie U 3HaHus. MHdopmanmonHsie mpoieccsl B MPUpPO/IE,
TEXHUKE U OOIIIECTBE.

HenpepbiBHbIE M JTUCKPETHBIE BEJIMYMHBI U cuUTrHaibl. HeoO0xoamMocTh
JUCKpeTH3aluu MHGPOpMAlu, MNpeIHa3HAYCHHOM Ui XpaHEeHHs, Mepefadyd U
00paboTKu B HU(POBBIX CUCTEMAX.

JIBonuHoe KkoaupoBaHue. PaBHOMEpHble U  HEpPaBHOMEPHbBIE  KOJBI.
JlexoaupoBaHue COOOIIEHM, 3alTMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycinosue @ano. I[locTpoeHne OIHO3HAYHO JECKOAUPYEMBIX KOJAOB C HMOMOUIBIO
nepeBa. Eqununbl nuamepenust konuuectsa nHpopmanmu. AnaBUTHBIA MOAXOM K
OLICHKE KOJIM4eCcTBa MH(OpMaLIUU.

Cucrembl cuucienus. Pa3pépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuuciieHus. CBOWCTBa MO3UIMOHHOM 3amuCU  Yucha:
KOJIMYECTBO IU(p B 3alKCH, MPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
cuMcieHus. AJITOPUTM IEpeBoa 1eJIoro uncia u3 P-uuHoi cucTemMsbl cHUCIICHUs B
JNECATUYHYIO0. AJITOPUTM TepeBoAa KOHEYHOW P-wuHOW 1apoOu B JECATUYHYIO.
ANTOPUTM TMepeBoja IEJIOr0 Yucia U3 JECATUYHOM CHCTeMbl cuucieHus B P-
nuynyto. IlepeBon KoHewHOW necsaTuyHOM Jpodbu B P-nunyro. [[BouuHas,
BOCbMEpUYHAs W IIECTHAALIATEPUYHAsI CUCTEMbl CUHMCIICHUS, CBSA3b MEXKAY HUMHU.



ApudmeTnueckre omepanrdyd B TMO3WIMOHHBIX CHCTEMaxX CUYUCICHUA. TpouvHas
YPaBHOBEIIEHHAs] CUCTEMA CUNCIEHUs. JIBOMUHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanne TtexcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIWPOBKHU.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenennie uHPOpMAITMOHHOTO
00BEéMa TEKCTOBBIX COOOIIIEHN.

KoaupoBanne  u3o0paxkenuit. OueHka wuHPOpMaLMOHHOTO  00BEMa
rpauuecKux TaHHBIX TMPU 3aJaHHBIX pPa3pelIeHUH U TITyOrHE KOAUPOBAHUS IIBETA.
[IBeToBbie MoOmenu. BekTopHoe komupoBanHue. Dopmathl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

KoaupoBanue 3Byka. OnieHKka HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PSIHOCTH KOJTUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3bIBaHUS. BbICKa3bIBaTeNbHBIE (HOPMBI
(mpenukatbl). KBaHTOPHI CyII€CTBOBaHUS U BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOauIbl MCTUHHOCTH. JlorMueckue BBIPAXKEHUS.
Jlornyeckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOKIECTB C MOMOLIBIO
TaOJIMI] ICTUHHOCTH. Jlornueckue onepanuy 1 orepanuy Haj MHOKECTBAMH.

3aKoHbI anreOpbl JIOTUKH. OKBUBAJEHTHBIE MPEOOPa30BaHUS JIOTUYECKUX
BBIpAKCHUU. JIornueckue ypaBHEHHUs U CUCTEMBbI YPaBHEHUM.

Jlornyeckue (GyHKUMUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTUYECKHUX
GbyHKIHMI OT KoJndecTBa apryMeHToB. [1oyHbIe cuCcTeMBbl TOTHYECKUX (HYHKIUH.

Kanonnueckne  ¢opmbl  jmormdyeckux — BblpaxkeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajbHble (OPMBI, aITOPUTMBI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »35€MEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3zpsaasbeii cymmarop. IloctpoeHue cxem Ha JOTMYECKUX D3JEMEHTaxX II0
3aJJTaHHOMY JIOTHYECKOMY BBIPAQKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBiieHre LENbIX YHMCEN B MNaMATH KoMIbloTepa. OrpaHHMYEHHOCTH
JMana3oHa 4YHCeNl IIPpU OrPaHUYEHHHM KOJMYecTBa paspsaoB. IlepenosiHeHue
paspsimHON ceTku. be33sHakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWUT. J[BOMYHBIN
JIOTIOJIHUTENBHBIN KOJ OTPULIATEIHHBIX YUCET.

[loGuToBBIE JoOTHUYEcKuE orepanuu. Jlorudyeckuit, apupMeTHUECKU W
nukinyeckuit  capuru. lludpoBanue ¢ mnoMompl0 MOOUTOBOM  omnepanuu
«uckimovaromee NIy,

[IpencraBneHre BEUIECTBEHHBIX YMCEI B NaMATH KOMIIbIOTEpa. 3Hadalas
4acTh U MOPAJIOK uucia. JlmanazoH 3HaYeHWI BelleCTBEHHbIX yucen. [Ipobnemsl
XpPaHEHHs BEIIECTBEHHBIX WYHCEJ, CBSA3aHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3psaoB. BreimonHeHune onepauuid ¢ BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIHUOOK TIPH BBIYUCICHUSX.



AJITOPUTMBI U TPOrPaAMMHUPOBaHHUE

Omnpenenenre BO3MOXHBIX PE3yJlIbTaTOB padOThl MPOCTEHIIMX aNTOPUTMOB
YIOPABJICHUS] HCIOIHUTEISIMU M BBIYMCIHUTEIBHBIX alropuTmoB. OrmpeaeneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl penieHUs 3a4ad Ha KoMIbroTepe. HMHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIAMUUK, NpoduaupoBIMK. KoMmuismuss u uHTepHperanus
nporpamm. BupTyanbHble MallIMHBbI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUHBIX Tabmuu. OtnamousHsii BbiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octa”oBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tunbl naHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJBHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxubie ycnoBusi. [luknel ¢ ycinoBueMm. [lUkiabl MO MEPEMEHHOM.
B3auMo3aMeHsIEMOCTh  pa3IMYHBIX  BUAOB  LUKIOB. HBapumaHT UHHUKIIA.
CocTraBneHue HUKIA C HUCIOJB30BAHUEM 3apaHEe ONPENEIEHHOTO WHBApUAHTA
LUKJIA.

JlokyMeHTUpOBaHue IIPOrPaMM. Hcnonp3oBanne KOMMEHTapHUEB.
[ToaroToBka onucaHus IPOrpaMMbl U HHCTPYKIUU IS [TOJIB30BATE.

Anroput™Mbel 00pabOTKM HATypaJIbHbIX YMCEJ, 3alIUCAHHBIX B MO3ULMOHHBIX
CHUCTEeMaX CUHMCJICHHA: pa30MEeHHE 3amuch 4YHhClia Ha OTHENbHbIE LUDPHI,
HaXO0XJIEHWE CYMMBl M TMpPOW3BEACHUA UU(p, HAXOXKACHHE MaKCHUMaJbHOU
(MUHUMAaTBHOW ) IUGPHI.

HaxosxaeHue Bcex NMPOCTBIX YUCEN B 3aJaHHOM JuarasoHe. [IpencraBinenue
yucia B BUJI€ HA0Opa MPOCTBIX COMHOKUTENEH. ANrOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHAIIUXCS B Qaitnax. TekcToBbIe U ABOMYHBIC (DANIIBI.
daiinoBeie TIepeMeHHbIC (daiimoBbie ykazarenu). Urenue u3 daiina. 3anuch B
Gaii.

Pazbuenue 3amaun Ha nmoazanaun. [loamporpammel (poreAypsl U HYHKITHHN).
Pexypcus. PexypcuBHbie 00bekTHl ((ppaktansl). PexypcuBHbIE mnpouenypsl u
¢bynkun. Mcnonb3oBanue cTeka A OpraHu3alii PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOW OMOJMOTEKM S3bIKa IPOTrPAMMUPOBAHMSL.
[Tonkimtouenne  OMONMOTEK  MOANPOTrPAMM  CTOPOHHUX  MPOU3BOJUTENIEH.
MoayIbHBIM NPUHIUIT TIOCTPOECHUS ITPOTPAMM.

Uucnenusle MeTonabl. TouHOe M NPUOMMHKEHHOE pEUICHHs —3aJayu.
YucneHHble METObI PELICHUS] YpaBHEHUI: METO/ Iepedopa, METOA MTOJIOBUHHOTO
nenenus. [Ipubnux€HHOE BBIYKMCICHUE JUIMH KPUBBIX. BhIumclieHHE TIomaae
Guryp ¢ INOMOLIbI0 YMCIEHHBIX METOAOB (METOJ NPSIMOYTOJIbHUKOB, METO[



Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUMHA OJHOM MepeMEeHHOMH
METOJIOM TOJIOBUHHOTO JI€JICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMH — SI3bIKa
MPOTPaMMHUPOBAHUS /i1 OOPAOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00OpaObOTKH
CUMBOJIBHBIX CTpPOK: TIOJICYET KOJMYECTBA IMOSBIICHUW CUMBOJA B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO MNPOOETbHBIM CHMBOJIAaM, MOWUCK MOJCTPOKU
BHYTPU JaHHOW CTPOKHM, 3aME€Ha HAWJICHHOM IMOJCTPOKM Ha JPYTYH CTPOKY.
['eHepammsi BceX CJIOB B HEKOTOPOM an(aBHTE, YAOBICTBOPSIOMINX 3aJaHHBIM
orpaanueHusM. [IpeoOpa3zoBanue uncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl W MOCHEAOBATENIBHOCTH 4YHCeNl. Bbluucienne 0000mEHHBIX
XapaKTepUCTHUK 3JIEMEHTOB MacCHMBa WM YHCIOBOM MOCIIEI0BATEIBHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHEr0 apupMETHUYECKOro, MUHUMAJIBHOTO U MaKCHUMaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIMX 33aJJaHHOMY YCIOBHIO).
JInHEeNHBIN MTOKCK 3aJaHHOTO 3HAaYEeHUSI B MacCHUBeE.

CoptupoBka omgHOMEpHOTO MaccuBa. [IpocTeie METOIBI COPTUPOBKU (METOJ
nmy3bIpbKa, METOJ BBIOOpa, COPTHpPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHHUEM.
brictpas coptupoBka wmaccuBa (amroputm QuickSort). /IBomuHbI mTOHMCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHbIe MacCuBBl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCCHBOB: 3aIlOJIHEHHE JBYMEPHOTO YHCIOBOTO MacCHBa IO 3aJaHHBIM MIPaBUIIAM,
MIOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHBE, BBIUMCICHHE MaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCCHBa, IEPECTAaHOBKA CTPOK U CTOJIOILIOB
JIBYMEPHOT'O MacCcHUBa.

HNudopmManuoHHbIE TEXHOJIOT U

TexcroBbrii mporieccop. PemaktupoBanume u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammaruku. CpeacTBa MOHMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Mcnonw3oBanue — ctuieil.  CTpyKTYypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomiekTuBHas paboTra € JIOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. OGIayHble CEPBUCH.
HenoBast mepenucka. Pedepar. I[lpaBunma nuTUpOBaHUS HUCTOYHUKOB U
opopmiieHus Oubnmorpaduueckux ccbuiok. OdopmiieHHE CHHUCKa JUTEPaTypHI.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TeKcTa. TeXHUUYECKHE Cpe/ICTBAa BBOJA
TekcTa. CrHenuanu3upoBaHHbIE CPEACTBA PENAKTHUPOBAHUS MAaTeMaTHYECKUX
TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 3aJauyM aHajlIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccudukanums, KiacTepusanus, aHanu3 OoTkIoOHeHuH. IlocnmenoBaTenbHOCTD
pelieHus 3aja4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOCHUE MOJENH, MPeoOpa3oBaHUE JAHHBIX,
BU3yalIM3alus JaHHBIX, HHTEpIpeTanus pe3ynbTatoB. [IporpaMMubie cpencTsa u



UHTEPHET-CEPBUCHI ISl 00pabOTKH U MpeICTaBICHUS JaHHBIX. bobline nTaHHBIE.
Mammnanoe o6yuenue. HTeIeKTyalbHbIN aHATU3 JaHHBIX.

AHanu3 IaHHBIX C MOMOILBIO AIEKTPOHHBIX TA0IUL. BblYMClIeHHE CyMMBI,
cpeaHero apuMeTHIecKoro, HauOoIbIIETO (HAMMEHBIIIETO) 3HAUCHUS TUaa30Ha.
Breruncnenne koagp¢uuueHTa KOppensiuuu JBYX psAloB JaHHbIX. IlocTpoenue
CTONOYATHIX, JMHEMUYaThIX M KpyroBbix jguarpamm. Iloctpoenne rpadukos
¢bynkuii. [logOop auHMM TpeH 1A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUS.

UucneHHOE pElIeHUE YpaBHEHUM € NOMOULIbI0 TMOA0Opa IapameTpa.
OnTuMH3anys Kak MOMCK HAWIy4dlIero pelieHus B 3aJaHHbIX ycioBusx. LleneBas
¢yHKMsA, orpaHuyeHus. JlokanbHble M TJI00aNbHBIA MUHUMYMBI IL€JIEBOM
¢ynkun. Pemenue 3a1ay ONTUMU3ALNN C TIOMOIIBIO 3JICKTPOHHBIX TaOJIHII.

11 KJTACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

TeopeTndyeckue MOAXOJAbI K OIEHKE KoOJMYecTBa HH(pOpMAIMU. 3aKoH
agauTuBHOCTU HHbopmaiuu. Dopmyna Xaptiu. MHbopmalus U BEepOSTHOCTS.
®opwmyna lllennona.

Anroputmbl cxatusi nmaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AJTOpUTMBI CXKAaTHSl JaHHBIX C MOTEPSMHU. Y MEHBILICHUE
rIIyOuHBI KoJupoBaHus 1iBeta. OcCHOBHBIEC ujeun aroputmoB cxatus JPEG, MP3.

CkopocTh Tmepenadyd JaHHBIX. 3aBUCMMOCTh BPEMEHHU I€peladyd OT
nH(OPMAITMOHHOTO O00BEMA NAaHHBIX M XapaKTEPUCTUK KaHana CBs3u. [IpuduHbI
BO3HMKHOBEHHUS OIMMOOK TIpu mepenadye JaHHBIX. Koppl, MMO3BOJISIONINE
0o0Hapy>XKHMBaTh U MCIHPABIATH OIMIMOKH, BO3HHUKAIOIIME MPHU Tepeaade JaHHBIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ moBropenueM 6utoB. Koapl XaMmuHra.

Cucrembl. KoMIIOHEHTBI CHCTEMBI M HUX B3auMojacicTBue. CHCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMAITMOHHBIN TIpotiecc. OOpaTHast CBA3b.

Mopaenun u monenupoBanue. llens monenupoBanus. COOTBETCTBUE MOJETU
MOJIETUPYEeMOMY OOBEKTY WJIM Tpolieccy, Ieau mojaenupoBanus. dopmanuzanus
MPUKJIAHBIX 33/1a4.

[IpencraBnenne pe3yabTaTOB MOJICIUPOBAHUS B BUIE, YIOOHOM st
BOCIIPHUATHS YenoBeKoM. [ paduueckoe mpeacTaBiaeHUe JaHHBIX (CXEMBbI, TaOIHUIIbI,
rpadukm).

I'padwi. OcHoBHbIe TTOHATHSA. Bunbl rpadgoB. Onucanue rpadoB ¢ MOMOIIBIO
MAaTpUI] CMEXKHOCTH, BECOBBIX MAaTpPHIl, CIHUCKOB CMEXKHOCTH. PemeHue
AITOPUTMUYECKUX 3a/]ad, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (IOCTpOEHUE
ONTUMAJBHOTO TYTH MEXKAYy BepmmHaMu Tpada, ompeaeseHne KOJINYeCTBa
pa3IUYHBIX MYTEH MEXIy BEpPUIMHAMU OPUEHTUPOBAHHOIO AIUKJIMYECKOTO

rpada).



JlepeBns. bunaproe nepeso. JlepeBbsi moucka. CrocoObl o0xoma mepesa.
[IpencraBienne apupMeTHUECKUX BBIpAXKEHUN B BUAE JepeBa. JUCKpeTHbIE UTPHI
JIByX UTPOKOB C MoJiHOM nHpopmarnmeit. [loctpoenne nepesa nmepedopa BapruaHTOB,
OMKMCAHUE CTPATETUU UTPhl B TAOTUYHOU (popme. BBIMTPHIIIHbIE U TPOUTPHIIIHbIE
MO3ULU. BBIMTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOrO0 HMHTEIIEKTa. CepBUCHI MAIIMHHOIO IEpeBOJa U
pacnio3HaBaHusl yCTHOW peun. KorHUTHUBHBIE cepBUCHL. MneHTH(uKanms u mouck
U300paKEHUH, pacrio3HaBaHHE JULL. Camoo0Oyyaroiuecs CHUCTEMBL.
M cKyCCTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOT'O MHTEJIEKTa B oOydarouux cucremax. Mcmnosiab3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poOoToTexHuke. MHTepHer Bemel. [lepcnekTuBs
pPa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYyAJIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

Qopmain3anuss  OOHATHS — anroputma.  MammbHa  TeropuHra  Kak
yHUBEpCcaJIbHas MOZENb BbruucieHun. Tesuc Yépua—TwropuHra.

O1eHKa CIO0XHOCTU BbIYMCICHHUI. Bpemst paboTel u 00BEM HCHOIB3YyeMOM
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOJHbIX JaHHbIX. OrleHka
ACUMIITOTHYECKON CIIO)KHOCTU  aJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHOU
cinoxkHoctd. IlepeGopHble anroputmbl. [IpuMepbl pa3iaMUYHBIX — AJITOPUTMOB
pELIeHNs OJJHOM 3aa4H, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM [JHANa30HE C IIOMOLIBIO AJTOPUTMA
«petreto DparocheHay.

MHuoropa3psaHbie LeIble Yucia, 3a1a4d JUIMHHON apu(METUKH.

CnoBapu  (accolmaTMBHBIE MACCHBBI, OTOOpaKkeHHs).  XdII-TaOJHUIIbI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIS 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NPaBWIBHOCTH CKOOOYHOTO BBIp@XEHUSA. Bpruucienue
apu(hMETHIECKOTO BBIPAKEHMSI, 3aITMCAHHOTO B MOCTPUKCHOU Popme.

Ouepenu. Mcnonb3zoBanue ouepeau 1jisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHrne MHHMMAaTbHOTO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTO rpada. KommyecTBo pasiauyuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada. Aiaroputm
JlenkcTpel.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCbUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoeHue aepeBa s 3alaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMmbl o0xoaa nepesa. Vcmonp3oBaHue cTeka u
odepenu st 00Xo/1a Aepena.

JvuHamMuyeckoe NpPOrpaMMHpPOBAHME KaK METOJ pEUleHus 3aJad ¢
COXPAaHEHUEM IPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJayH, pPElIaeMble C MOMOIIbIO



JUHAMUAYECKOTO TPOTPAaMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOICYET KOJIMYECTBA BAPUAHTOB, 33/1a41 ONITHMU3AIINH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUN. OOBEKTHI U
kjaccbl. CBOMCTBa U METO/BI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TIOJXOJIA.
Wukancynsiys, Hacae0BaHue, MOTUMOP(OU3M.

Cpenbl  ObicTpoit pa3pabotku mnporpamm. [IpoexTupoBanue uHTEpdeiica
nosib3oBaTens. Mcrnonb30BaHWE TOTOBBIX — YNPABISAEMBIX  DJIEMEHTOB A
MOCTPOEHUsI UHTEpPeiica.

O630p  s3bIkOB  mporpammupoBaHusi.  [lonatue o  mapaaurmax
IPOrpaMMHUPOBAHMUS.

NupopManuoOHHBIE TEXHOJIOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO0  MOJIEIMPOBAHMS: TTOCTAHOBKA
3ajaud, pa3paboTka  MOJENM, TECTUPOBAHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOACIMPOBAHUSI.

Jluckperusanusi Npyd MaTEeMaTUYECKOM MOJEIUPOBAHUU HETPEPHIBHBIX
mpoieccoB. MopaenupoBanue ABWKEHHS. MonenupoBaHue — OMOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJEIM B OKOHOMHKE.  BpluncnuTenbHbie
HKCIIEPUMEHTHI C MOJIEIISIMHU.

OO6paboTKka pe3yJbTaTOB SKCIEpUMEHTa. MeTOoJ, HauMEHbBIIUX KBaJpPaTOB.
OneHka YHCIOBBIX TAPaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 110 pe3yJibTaTaM SKCIEPUMEHTA.

BepositHoctHeie  Mozenu.  Metoast  Monte-Kapno.  MMutanmonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUSL.

Tabmuunbie (pensiMoHHBIE) Oa3bl MaHHBIX. Tabmuia — mMpeacTaBiICHUE
cBeneHuil 00 omHOTUIHBIX oObekTax. Ilone, 3amnch. Kiorou tabmuiel. Pabora ¢
roroBoil 0azoil naHHbIX. 3amnojHeHuWe Oa3bl JaHHbIX. [louck, copTupoBKa u
bunbTpalys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brruucnsiempie moss B 3ampocax.

MHuorotabnuunbie  0a3bl  JaHHBIX. THIBI CBA3EH MEXIy TaOIUIIaMHU.
Baemmnwmii xmtou. [{enoctHOCTS 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTA0IMYHBIM 0a3am
JTAHHBIX.

NuaTepHeT-nipunoxenus. [IoHsITHE O CEpBEPHON U KJIMEHTCKOW YacTsaX CauTa.
TexHONmoTHs «KJIMEHT — CepBep», €€ MOCTOMHCTBA U HemocTaTku. OCHOBBI S3bIKA
HTML u xackamupix Tabmuir ctuied (CSS). Cuenapum Ha si3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3melienne BeO-caliToB. Y ciayra XocTUHTA. 3arpy3ka ¢haijioB Ha CauT.

BBon m300paxkeHui C KCMONB30BAHUEM PA3IUYHBIX HU(POBBIX YCTPOIMCTB
(mudpoBbIx (PoToanmapaToB MU MHUKPOCKOTIOB, BHIIEOKAMEp, CKAaHEPOB U JAPYTUX



yctpoiictB). ['padmueckuii pemaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppEeKIMs  LBETA.
OOecuBeunBaHue 1BETHBIX uU300paxeHuil. Peryms. Pabota ¢ oOmactamu.
OUIbTPHI.

MHorocnoiiHbsle u3o0paxeHus. TekcToBble ciou. Macka cios. Kanainsl.
Coxpanenue BbiaeneHHOM obnactu. [loaroroBka miutocTpamuii 1js BeO-cailToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnas rpaduka. IlpumutuBbel. I3mMeHeHHE TOpsAKa HIIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmupoBka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zaius pacTpoBbIX H300pakeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounble Momenu. Marepuanbl. MoaenupoBaHHEe HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBHble TexHonoruu (3D-npunreps). IloHdatne o BupTyanabHOU
PEaIbHOCTH U JOIOJHEHHOM PEaJIbHOCTH.



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ PE3yNbTaThl  OTPAXKAIOT TOTOBHOCTh M  CIOCOOHOCTH
00ydJaromuXcsi PYKOBOJCTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH TO3HIHEH
JMYHOCTH, CHCTEMOH IICHHOCTHBIX OpHUCHTAIMHA, TIO3UTUBHBIX BHYTPEHHUX
yOeXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHUHCKOTO
oOIecTBa, pacUIMpeHre KU3HEHHOTO OMBITa M OMbITa JESATEIILHOCTH B MPOIECcCe
peanm3ani  CpeACTBaMHU  y4eOHOTo TMpeaMeTa OCHOBHBIX  HalpaBlICHHUI
BOCITUTATEILHOU JIEATETLHOCTH.

B pesynpraTte wusydeHuss wHGOpPMATHKA Ha YpPOBHE CPEAHETO OOIIETO
obpasoBanus y obOydaromierocs OyayT cOpMHPOBAHBI CICAYIONINE JIMYHOCTHBIC
PE3YIIbTATHI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA W TPABOMOpPSAAKA,  COOJIIOJIGHWE  OCHOBOIIOJATAIOIIUX  HOPM
WH()OPMAIIMOHHOTO TIpaBa U UHPOPMAITMOHHON OE30I1aCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HJCOJOTHU DKCTPEMH3Ma, HAIMOHAIHU3MAa,
KceHOGOOWH, NUCKPUMUHAIMU 1O COIHMAIbHBIM, PEIUTHO3HBIM, PAacCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYAJIbHOM MTPOCTPAHCTBE;

2) MATPUOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOE OTHOIIIEHHE K UCTOPHUUECKOMY HACTIEANIO, TOCTIKEHUsIM Poccnn
B HayKe, NCKYCCTBE, TEXHOJIOTUSX, IOHUMaHNe 3HaYeHUsI MHPOPMATUKH KaK HAYKH
B 'KU3HH COBPEMEHHOTO O0IIEeCTBa;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpHEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
cetu MHTEpHET;

4) 3cTETHYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs OCTETUKY HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATh Pa3UYHBIE BHUABI HCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha UCTIOJIh30BaHUN UH(POPMAITMOHHBIX TEXHOJOTH;

S) pu3u4ecKOro BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh ~ 3I0POBOTO M 0Oe€30mMacHOro  o0paza  KHU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO, B TOM 4YHCIE 3a CYET



coOrofeHnst TpeboBaHNN OE30MaCHOM IKCIUTyaTalli CPEACTB HHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYECKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBAThH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BEITIOJTHATH TaKYIO JIESITCIIBHOCTB;

uHTepec K cdepam MNpoPecCHOHATbHON JAEATeTbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHMEM UM WH(DOPMAIMOHHBIMUA TEXHOJIOTUSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HH(DOPMATHKH W HAyYHO-TEXHUYECKOTO
nmporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oynmymield mpodeccun u
pealin30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKCHUH BCEU KHU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHUS:

OCO3HaHHE TJI00ATBHOIO XapakTepa SKOJIOTMUYECKHUX MpoOJeM W MyTed HX
pelieHus, B TOM YKClI€ C Y4€TOM BO3MOXKHOCTEH  HMH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, JOCTIDKEHUSM HAYYHO-TEXHHYECKOTo Iporpecca U
OOLIECTBEHHOMN MPAKTUKH, 32 CUET MOHUMAHUS POJIM UH(POPMALIMOHHBIX PECYPCOB,
WHPOPMAITMOHHBIX TPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHIX
1rdpoBoii TpaHchopmaIuu MHOTHX cdep )KU3HH COBPEMEHHOI'0 O0IIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOUW JEeSTENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M UCCIICIOBATEIBCKYIO JAEATEIPHOCTh HHIUBUIYATHHO U B TPYIIIIC.

B mporecce mocTukeHUs] TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMMBI
no wuHMOpMaTHKE y OOYYarOIIMXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
UHTEIJICKT, MPEANOIaraoui copMIUpOBaHHOCTS:

CaMOpEryJIMpOBaHMs, BKIIOYAIOLIEIO CAaMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
AMOIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIONICH CTPEMIICHHE K JTOCTIDKEHUIO eI U
yCIexy, ONTHUMHU3M, WHHUIIMATUBHOCTh, YMEHHE ICHCTBOBATh, MUCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MMOHUMATh SMOIMOHATBHOE COCTOSIHHUE
JIPYTHUX, YYUTBIBAaTh €T0 TPU OCYIIECTBICHHMA KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COINIEPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBHICTPAanBaTh OTHOIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe wu3yueHUs HWHPOPMATHKHA HA YpPOBHE CpPETHETO OOIIero
obpazoBaHusi y oOyuaromierocss OyayT chOOpPMHUpPOBaHBI MeETaNpPEIMETHbBIC
pE3yNbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YUYCOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE  YHUBEPCAIbHBIC yUeOHBIE JIEUCTBHUS, KOMMYHUKATHUBHBIC
yYHHUBEpCaJbHbIe Y4YeOHBIC NEWCTBUSA, PETYIATHBHBIC YHHBEpPCAJIbHBIC YUEeOHBIC
JEHCTBHS, COBMECTHAS IEATEIHHOCTb.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIe /1eiicTBUS

1) 6a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENILHO  (hOpMyNIHpOBaTH W aKTyaJU3UpOBaTh  MpodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBCHHBIH MPU3HAK WJIM OCHOBAHWS ISl CpPaBHCHUS,
Kiaccudukanuy u 00001IeHNUS;

OTIpEACNATh IIeNIM JEATEIHHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPHH UX
TOCTHKCHHS,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B PACCMATPUBACMBIX SIBJICHUSX;

pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIHTATOB
EJISIM, OTICHUBATh PUCKHU TIOCIIEACTBUM e TEIbHOCTH,

KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEaBHOTO,
BUPTYAJIbHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIE0BATEILCKON M MTPOCKTHOM IESITEIIbHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOJieM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TTOUCKY METOJIOB PEIIECHUS MTPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB TIO3HAHMSI,

OCYIIECTBIISITh PA3IUYHBIC BHUJIBI JEATEIHHOCTH IO TIOJYYEHUIO HOBOTO
3HAHMS, €r0 WHTEPIpeTalny, MPeoOpPa3OoBaHUI0 W MPUMEHECHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsiX, B TOM 4YHCJIE MPH CO3JaHWU YYEOHBIX W COIHMAIBHBIX
IPOEKTOB;

(GbopMUPOBATh HAYYHBIA THUI MBIIUICHUS, BIaIeTh HAYYHOW TEPMHHOIOTHEH,
KITIOYEBBIMH MTOHATHSIMHI H METOJIaMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIHSIX;



BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M U AKTyaJM3UpOBaTh 3aaauy,
BBIIBUTATh TUIOTE3Y €€ pEeLICHHUs, HAXOAUTh apryMEeHTHI ISl JOKa3aTebCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJM3UPOBATh IOJlyYEHHBIE B XOJE pEIICHUs 3aJaud  pe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH IEJIEHATIPABICHHBIM IMMOMCK IepeHoca CPEACTB U CIOCOOOB
JecTBUS B MPO(PECCUOHATIBHYIO CPEey;

yMeTh TEPEHOCUTh 3HAHMSA B IO3HABATENBHYIO M MPAKTHYECKYI0 00JacTu
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBbIE WJEH, NpEeIJiaraTh OPUTMHAIbHBIE TOJXOMbl U PELICHNS,
CTaBHUTb NPOOJIEMBI U 33]1a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

BJIJIETh HABBIKAMH TIOTYYCHUSI HH()OPMAIMK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYUIECTBJIATH  IOMCK,  aHANIW3, CHUCTEeMAaTH3alUil0 U
MHTEpIpeTanio HHPOPMAIMK PA3TUYHBIX BUA0OB U (POpPM NpeCTaBICHUS;

co3/laBaTh TEKCThl B pazIMYHBIX (Qopmarax ¢ y4€TOM Ha3HAUYEHUS
uHbOpMallMl W ULEJIeBOW ayAMTOpPUM, BbIOMpas ONTHUMAbHYIO (opmy
IPEJICTaBICHUS U BU3YyaIU3alli;

OLIEHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh HH(OpManuu, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJb30BaTh  CPEACTBA  MH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJIOTUI B PEHICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AI[OHHBIX
3aad  C CcoOMofeHHEM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHEHBbI, pecypcocOepexeHHs, TPaBOBBIX U JTUYECKHX HOPM, HOPM
nH(popMaIIMOHHOM 6€301TaCHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAaclO3HABaHMS M 3alIMTBl  MH(pOpPMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiicTBUSA

1) oOmenme:

OCYILIECTBIIATH KOMMYHHKAIIMH BO BCEX cepax KU3HH;

pacro3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHHS, IOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, PAcHo3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CHUTyallMd u
cMsr4aTh KOHQIUKTHL;

BIAJETh  pa3IMYHBIMU  croco0amMu  OOIIEHUS M B3aUMOJCHCTBUA,
apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYaTh KOH(IMKTHBIE CUTYaIUH;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATEJbHOCTD:

IOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)X/I0Tr0 WieHa KOJIJICKTHBA;

OpUHUMATh LEJIM COBMECTHOH  JIEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh ACUCTBUS MO MX JOCTH)KEHHUIO: COCTABIIATH IUIaH JCHCTBUH,
pacrpenesnsaTh pojiM ¢ y4E€TOM MHEHHUH Y4YacCTHHUKOB, OOCYXKIAaThb pe3yJbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYAaCTHHKA KOMaHIbl B
o0t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh MM C TO3UIHMUA HOBH3HBHI,
OpPUTHHAJILHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsIX, IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUIIUATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

1) camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYalLIHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEIIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHUI;

JaBaTh OLEHKY HOBBIM CUTYalLlUsM;

pacmupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HBIX O0JAacTAX 3HAHWM, TOCTOSHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEIISIM;

BJaJeTh HAaBBIKAMU  [IO3HABATEIbHOM  peQuieKcMM Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHM M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJNbTATOB U



OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUHU Ui OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOT'O PELLIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHalu3e pe3yJbTaToB
NESTEIIbHOCTH.

3) npuHATHSA ce0s U APYTHUX:

IPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTUBBI W apryMEHTbl JPYI'MX IpU aHaIU3€ pe3yJIbTaToOB
NESITEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OIIUOKY;

pa3BUBATH CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYrOro YeIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnpomecce usyuenusi kypca uHGoOpMaTHKU yriayOn€HHOro ypoBHs 6 10
Knacce oOydarouuMmucs OyayT  JOCTUTHYTHI — CIEAYIOIIHME  MPEAMETHBIC
pe3yibTaThl:

BJIaJICHUE TMPEICTaBICHUSMH O pojiu WHGOPMAllMM U CBA3AHHBIX C HEH
MPOIIECCOB B TMPHUPOJE, TEXHUKE M OOIIECTBE, MOHATHUSAMU «HHGOPMAIIHS,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHUCTEMbD»,
«cucTeMHbIN 3 PexT», «MHDOPMAIIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUD;

BJIaJICHUE MeToAaMu IMoucka uHpopmanuu B cetd HWHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh HH(POPMAIIHIO, TOIYYCHHYIO U3 ceTH VHTepHeT;

YMEHHE XapaKTepu30oBaTh OOJbIIME JaHHbIE, TMPUBOAUTH MPHUMEPHI
UCTOYHUKOB MX TIOJY4YEHUSI W  HaNpaBJICHHUs  MCIOJb30BAHMS, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 33Jaud aHalIM3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIacCU(pUKaIus, KJIacTepu3alus, aHaJn3 OTKJIOHEHHIT), MMOHNUMATh
MOCJIEI0BATEIBHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX,
OYHCTKAa M OIICHKa KauecTBa JAaHHBIX, BBIOOp W/WIKM TIOCTPOEHUE MOJEIH,
npeoOpa3oBaHne JAHHBIX, BU3YyaIH3allysl TaHHBIX, HHTEPIPETaIus Pe3yIbTaToB;

NOHMMAHUE OCHOBHBIX MPUHIMIIOB YCTpoicTBAa U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAITMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TCHACHIINN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HaBbIKaMU PabOThI C OINEpPAlMOHHBIMM CHCTEMaMH, OCHOBHBIMU
BUJIAaMUA TIPOTPaAaMMHOTO oOecrlieueHus: Ui peuieHus y4deOHBIX 3ajad 1o
BBIOpAaHHOM crielMaIn3aluu;

HAJIMYUE TPEICTaBICHUNA O KOMIBIOTEPHBIX CETSIX U UX POJIHM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIUAIIAX OPraHU3aANA U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereid, 00 OOIMMX NPUHIUIAX Pa3pabOTKU W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHNM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHONM 0€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CPEICTB MPOTUBOACHCTBHUS O3TUM Yrpo3aM, COOJIOACHHE Mep
0€30MacHOCTH, MPEAOTBPAIIAIOIINX HE3aKOHHOE PACIIPOCTPAHEHHUE TEPCOHATBHBIX
JaHHBIX, COOMI0IcHHE TPeOOBaHUN TEXHUKN 0€30MaCHOCTH M TUTHEHBI IIPH padboTe
C KOMIIbIOTEPaMH U IPYTMMH KOMIIOHEHTaMH IIU(PPOBOTrO OKPY>KEHUs, IOHUMaHHE
IPABOBBIX OCHOB HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX HU
paboTsl B cetu IHTEpHET;

NOHUMAaHWE OCHOBHBIX TPHUHIMIIOB TUCKPETU3ALUN PA3IWYHBIX BHUI0B
uHpOpMaLUK, YMEHHE ONpelensiTh HHPOPMALMOHHBIH OOBEM TEKCTOBBIX,
rpadMUecKuX M 3BYKOBBIX JAHHBIX IPU 33aJaHHBIX MapaMeTpax IUCKPETHU3aluH,
YMEHHE OIpPEACNATh CPEAHIO CKOPOCTh MepeAaud JIaHHBIX, OILICHHUBATH
U3MEHEHHE BPEMEHHM TMepefauyd Ipud H3MEHEHUH HWH(GOPMAIMOHHOTO 00bEMa
JAHHBIX ¥ XapaKTepPUCTUK KaHalla CBSI3U;

yMEHHUE UCMOJIb30BaTh MPU PEIICHUH 3a/1a4 CBOWMCTBA MO3UIIMOHHON 3alucu
qycell, aITOPUTMa MOCTPOCHUS 3aIIUCH YKCia B MMO3UIIUOHHON CUCTEME CUMCIICHUS
C 33/IaHHBIM OCHOBAHHMEM M MOCTPOEHUS YUCJIa MO CTPOKE, COJAEeprKalleil 3amuch
3TOr0 4YHCJia B TO3UIMOHHOM CHCTEME CUMUCICHHS C 3aJaHHBIM OCHOBAHHEM,
yYMEHUE BBINOJHATH apU(PMETUYECKHE OIEpalud B TO3UIUOHHBIX CHCTEMax
CUHCJICHUS;

YMEHHE BBITIOJHATH MPeoOpa30BaHUs JIOTUYECKUX BBIPAKEHUH, HCIONb3YS
3aKOHbI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOpPMAaJbHBIX (OpMax MO 3aJaHHOM Tabiuie
UCTUHHOCTH, HUCCIIEA0BaTh 00JAaCTh HMCTHHHOCTH BBICKA3bIBAHMS, COJAEPIKAIIETo
IepeMEHHbIE, PelIaTh HECIOKHBIE JJOTMYECKIE YPAaBHEHHS U CUCTEMbl ypaBHEHMIA;

NOHMMaHHE O0a30BBIX aJrOpUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3amuch 4YKMCEN B MO3UIMOHHON CHUCTEME CUUCIICHHUS, HAXOXICHUE
BCEX MPOCTHIX YKCEN B 3a/laHHOM JIMana3oHe, 00paboTka MHOTOPA3pSAHBIX LIETIBIX
4HCel, aHAIN3 CUMBOJIBHBIX CTPOK M JIPYTHX), allTOPUTMOB TIOMCKA U COPTHUPOBKH,
YMEHHE OIpeNessaTh CI0XKHOCTh H3Y4aeMbIX B Kypce O0a30BbIX alrOpUTMOB
(cyMMUpOBaHHE JJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCuBa, IMepeOOpHbIE
aJITOPUTMBI, TBOMYHBIN MOUCK) U MPUBOAUTH MPUMEPHl HECKOJIBKUX aIrOPUTMOB
PA3HOU CII0KHOCTH JUJIA PEIICHUS OJTHOU 3a7a4u;

BJIaJICHHE YHUBEPCAJIBbHBIM S3BIKOM IMPOrPaMMHPOBAHHUS BBICOKOT'O YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMH O 0a30BbIX THIAX JJaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPaBIISIOIINE
KOHCTPYKLIMM, YMEHHE OCYIIECTBJISATh aHAIU3 MPEIJIOKEHHON MPOrpaMMBb:
OTIpeNeNsATh pe3yabTaThl PpabOThl MPOTrPaMMbl IPU 3aJlaHHBIX MCXOTHBIX JaHHBIX,
OTIpeNeNsATh, NMPU KAaKUX MCXOIHBIX JAHHBIX BO3MOXKHO MOJYYEHHE yKa3aHHBIX



pe3yJabTaTOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIHOKE B padoTe
IporpaMMel, GOPMyYIHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO TPOrPaAMMHOTO KOJa;

YMEHHE CO3/[1aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI |
JI€MOHCTpAIIMOHHBIE MaTepPHAJIbI C HCII0JIb30BAaHMEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh 3JEKTPOHHBIE TAOJHUIIBI ISl aHAIW3a, MPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYMCIEHHE  CyMMBI,  CPEIHEro
apu(pMETHYECKOro, HauOONBIIET0 ¥ HAUMEHBIIETO 3HAYCHWH, pELICHHE
ypaBHEHH, BBIOOP ONTHMAJBHOTO pEIICHUs, MOAOOp JHUHUU TPEHJA, pEIICHUE
3a7a4 IPOTHO3UPOBAHMS).

B mnpomecce u3yuenusi kypca uHGOpMaTHKU YriayOia€HHOro ypoBHsA 6 11
Knacce oOyvaromuMucs OyAyT  JIOCTUTHYTHI  CIEAYIOIIME  IpEeIMETHBIC
pe3yIbTaThI:

yMEHUE CTPOUTh HEpPaBHOMEpPHbIE KObI, JOIMYCKAIOIIHe OJHO3HAYHOE
JEKOJUPOBaHUE COOOMIeHn (MIpedUKCHBIE KOJbI), HCIOJIL30BaTh MPOCTEHUINNE
KOJIbI, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U UCIIPABIIATH OMIMOKH MPHU Iepeaade
JaHHBIX, CTPOUTH KOJ, 00ECIEeYMBAIOUINI HAWMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPU H3BECTHOW YacTOT€ CHUMBOJIOB, MOSICHATH MPUHIIMIIBI
pabOoThI MPOCTHIX AJITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pelllaTh aJrOPUTMHUYECKHUE 3aJaud, CBSI3aHHbBIE C aHAJTM30M rpados
(3a1auu  TOCTPOEHHUS ONTHUMAJIBHOTO TYTH MEXAy BepliMHamu Trpada,
ONpeNeNeHnsT  KOJNMYECTBA  pasziMuYHBIX  MyTed  MEXAy  BepIIMHAMHU
OPUEHTHPOBAHHOIO AIMKINYECKOrO rpada), yMeHue UCIOJIb30BaTh JI€PEBbs MPU
aHamM3e M TOCTPOCHMM KOJOB M IS TPEACTaBICHUS apUPMETHYECKUX
BBIPQXEHUM, TIPU PELICHUH 3aJa4 IOUCKa U COPTUPOBKHU, YMEHHE CTPOUTH JE€PEBO
UTPHI 10 3a/laHHOMY aJTOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpATETHUIO UTPHI;

yMeHue pa3pabaTbiBaThb M pEANM30BBIBATH B BHJE NporpaMMm 0a3oBbIe
aJITOPUTMBI, YMEHHUE HCIOJIb30BaTh B MPOTrpaMMax JAaHHbBIC Pa3UYHBIX THUIIOB C
y4€TOM OTpaHMUYEHUI Ha IUana3oH UX BO3MOXKHBIX 3HAUECHUU, MPUMEHSTH MpPH
pelleHny 3a/1a4y CTPYKTYpbl JaHHBIX (CIUCKH, CIIOBapU, CTEKU, OUEPEAH, IEPEBH),
UCMOJIb30BaTh 0a30Bble ONEpalMu CO CTPYKTYpamMH JaHHbBIX, IPUMEHSTbH
CTaHJApTHBIE U COOCTBEHHBIE TOJIPOTrPAMMBI JIsI 0OPaOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTpPOK, HCIIOJIb30BaTh MpU pa3paboTke mporpamMm OHOIMOTEKU
HOJIMpPOrpaMM, 3HaThb (YHKUIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIbHBIX
CPEICTB Cpelbl pa3paboTKU, YMEHHE UCIIOb30BaTh CPEICTBA OTIAIKH IPOrpaMM B
cpelie MporpaMMHUPOBaHUs, YMEHHE JOKYMEHTHUPOBAThH MPOTPAMMBI;

yMEHHUE CO3J1aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpE,
cpencTBax co3maHus W pabOThl ¢ HUMH, yYMEHHE WCIOJb30BaTh TAOIUIHBIC
(pensioHHBIC) 0a3bl MaHHBIX (COCTABJIAThH 3aMPOCHl B 0a3ax JAHHBIX, BBHIMOIHITH
COPTHUPOBKY M IOWCK 3amuceil B 0a3e JIaHHBIX, HAIOJHATH pa3padOTaHHYI 0a3y
JAHHBIX ) ¥ CIIPABOYHBIC CHCTEMBI;

YMEHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMaTHIECKUE MOJICIH /I aHaIN3a
00BEKTOB U TMPOIECCOB: (POPMYyIUPOBATH I1€7b MOJEIUPOBAHUS, BBITIOJHSATH
aHaM3 PE3yJIbTaTOB, IIOJIYYCHHBIX B XOJC MOJICIUPOBAHUS, OIICHHBATH
COOTBETCTBUE MOJICIIH MOJCIMPYEMOMY OOBEKTY WM TPOIECCy, MPEICTaBIIATH
pe3yiabTaThl MOJCITMPOBAHUS B HATJISTHOM BHJIC,

YMEHUE OpraHW30BBIBATh JIMYHOEC HH(POPMAIIMOHHOE TPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB ITU(PPOBBIX TEXHOJOTHUM, TMOHUMAHUE
BO3MOYKHOCTCH IHMQPPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAHUE OCHOBHBIX MPHUHITUIIOB Pa0OTHI, BO3MOKHOCTEH M OTPaHUYCHUS
MPUMEHEHHUST TEXHOJIOTHM MCKYCCTBEHHOTO WHTEJUICKTa B PA3IMYHBIX 00IaCTSIX,
HAJIMYME TIPEICTABIICHUNA O Kpyre penaeMbIX 3a7ad MalluHHOTO OO0y4YeHUs
(pacrio3HaBaHUs, KJIACCH(PUKAIIMKA U MMPOTHO3MPOBAHUS) HAIMYUE MPEICTABICHUN
00  HCMOJB30BaHMKM  MH(POPMAIMOHHBIX  TEXHOJIOTMH B Pas3lIMYHBIX
npodhecCHOHANBHBIX cepax.
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IPOBEPSIEMBIE HA EI'D 110 UTHO®OPMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOoOBaHUA

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX HPUHIUIIOB YCTPOHCTBA M (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMIBHBIX KOMITBIOTEPOB; TEHACHIIHMA
Pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHI; BIIaJICHUE HABBIKAMH DPabOTHI C
OTICPAIlMOHHBIMU CHCTEMaMHd M OCHOBHBIMH BHAAMH IPOTPAMMHOTO
obecrieyeHus Ul peIIeHUsT y4yeOHbIX 3aJad4 1O  BbIOpaHHOM

crnenuain3anuu

1.2

Hannuue mpencraBieHnii o 0a30BBIX MPHUHIMIAX OpPTaHU3alMU |

(GyHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETeH

1.3

ITorumManne OCHOBHBIX IMPUHIHUIIOB IOUCKPCTHU3ALUNU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX aITOPUTMOB OOpPAOOTKM YHCIOBOM M TEKCTOBOM
uHpOpManMy (3alUCh YHCENl B TO3UIMOHHOW CHCTEME CUHCICHHS,
JETUMOCTh LIEJIBIX YHCEN; HaX0XIEHHE BCEX MPOCTHIX YHCET B 33JaHHOM
nuanazoHe; 00pa0oTka MHOTOPa3psAOHBIX —IENBbIX YHUCEN; aHalIu3

CUMBOJIbHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue q)YHKI_II/IOHaIH:HBIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

cpenbl pa3paboTKu

1.6

Brnagenre OCHOBHBIMU CBEACHHSIMH O 0a3axX IaHHBIX, UX CTPYKTYpE,

CpencTBax CO3/IaHus ¥ padOTHI C HUMHU

1.7

[ToHnmMaHue BO3MOXKHOCTEH M OTPAHUYEHUN TEXHOJOTMH UCKYCCTBEHHOIO
UHTEIJIEKTa B Pa3IMYHBIX O0JIaCTAX; HaNW4Me MpeJCTaBIeHU 00
HUCITIOJIB30BaHUU I/IH(l)OpMaI_[I/IOHHBIX TEXHOJIOTUH B PA3IMIHBIX

npodeccuoHaIbHBIX chepax

1.8

Brnagenue TeopeTMUECKMM anmapaToM, MO3BOJISIIOIIMM OCYILECTBIATh
IPEJICTaBICHUE 3aJaHHOI'0 HATYPaJbHOIO YMCJIA B Pa3jIMYHBIX CHCTEMax
CUMCIICHUS; BBINOJHATh MPEoOpa3oBaHMsl JIOTMUECKUX BBIPAKEHUI,
UCIIOJIB3YSl 3aKOHBI anreOpbl JIOTHKHU; ONpEeAeNsiaTh KpaT4allinil myTh BO
B3BELIICHHOM rpade M KOJIWYECTBO IMyTeHd MEXAy BepIIMHAMHU

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada




Ymemo

2.1

YMeHue Hcnonb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUYECKHE MOJAEIU IS
aHanmu3a 00BEKTOB M MPOLECCOB: (HOPMYTUPOBATH II€NIb MOJICIUPOBAHUS,
BBINOJIHATh AHAJIU3 PE3YJIbTAaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHMS;
OLICHMBATh a/IEKBATHOCTb MOJEIHM MOJAEIHPYEMOMY OOBEKTY WM

nmponeccy; NpeaACTaBJIAThL PE3YJIbTAThl MOACIMPOBAHNA B HATJIAAHOM BUIC

2.2

YMmenue kinaccu(uUIMpOBaTh OCHOBHBIE 3a/aud  aHANW3a JIAaHHBIX
(IporHO3UpOBaHUE, KJaccupukanus, KJIacTepU3alus, aHayu3
OTKJIOHEHHI); TOHMMATh IOCITEJOBATEIbHOCTh PEUICHUS 3ajad aHajIu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIEHKA Ka4eCTBa JaHHBIX,
BeIOOp W (WIM) TIOCTPOCHHWE MOJENU, NpeoOpa3oBaHUE JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPIPCTAIHUA PC3YJILTATOB

23

YMmenue onpenensits HHGOPMAIMOHHBIH 00BEM TEKCTOBBIX, rpauIecKUX
¥ 3BYKOBBIX JIaHHBIX IIPH 3a/IaHHBIX ITapaMeTpax JAUCKPETU3aluu. Y MEHUE
OIIPEIETSATh  CPENHIOID CKOPOCTh Mepelauyd  JIaHHBIX, OLICHWBAThH
U3MEHEHHE BPEMEHH Iepefayd NpU H3MEHCHHH HH(OPMALMOHHOTO

00BbEMa JaHHBIX M XapaKTEPUCTHK KaHajla CBA3H

24

YMeHue CTpOUTh KO, 00eCHeuMBaIONIMKA HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHue uCnonap30BaTh IMPU PELIEHWHM 3a7ad CBOMCTBA IMO3MLIMOHHOU
3aIllUCH YHCEJI, aJrOPUTMbI MOCTPOEHHUS 3alMCH YHCIIA B MO3ULIMOHHOU
CHCTEME CUHCIICHHUSI C 3aJlaHHBIM OCHOBAaHUEM W MOCTPOCHMS YHUCJIa TI0
CTpOKE, COAEp)Kalleil 3amuch ATOTO 4YHWCIa B TMO3UIMOHHON CHUCTEME
CUHMCIICHUS C  3aJaHHBIM  OCHOBaHHUEM; YMEHHUE  BBINOJIHATH

apI/I(bMeTI/I‘-IGCKI/Ie oncpanru B HIO3UIUOHHBIX CUCTCMAX CHHUCJIICHUA

2.6

YMeHHe CTpPOUTHh JIOTMYECKOE BBIPAKEHHE B JIU3IBIOHKTHBHOH U
KOHBIOHKTHBHOM  HOpMaJIbHBIX ¢opMax 1O 3aJaHHON  Tabiuie
UCTUHHOCTH; HCCJIEAOBaTh  OOJIACTh  MCTUHHOCTH  BBICKAa3bIBaHMA,

COACPKAIICTO MEPCMCHHBIC,; PCHIATL HCCIIOXKHBIC JIOTHYCCKUC YPABHCHUA

2.7

YMeHune pemarb alroOpuTMHUYECKHE 3aJaud, CBA3aHHBIE C AHAIU30M
rpadoB (3amaud MOCTPOEHHS ONTHUMAJIBHOIO MYTH MEXIY BEpIIMHAMH
rpada, onpeneneHuss KOJMUECTBA PA3IUYHBIX IMyTeH MEXAY BEpIIUHAMU

OPUEHTHPOBAHHOTO AIUKINYECKOTO rpada)

2.8

YMeHue ucnonb30BaTh JEPEBbs MIPU aHAIM3€ U IOCTPOCHUU KOAOB M JUIS
npelcTaBieHus] apu(METHUYECKHX BBIpAXEHHUI, MpH peHIeHUH 3a/ad
MIOMCKA W COPTHUPOBKH; YMEHHUE CTPOUTH AEPEBO WUIPhl MO 33JaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBHIBATh BBIUTPBIIIHYIO CTPATErHIO

UTPBI




2.9

YMenue AHAJIM3UPOBATL  AJITOPUTMBI  C  HUCIHOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKU,; OIMPCACIIATH 0e3 HCIOJIB30BAHMS KOMIIBIOTCPA PC3YJIbTAThI
BBITIOJTHCHHA HECIOXKHBIX IMPOrpaMM, BKIHOYAIOMIUWX HHUKJIBI, BETBJICHUA U

moArporpaMmsal, IMpH 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpeaensTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
IrOPUTMOB (CYMMHpOBAHHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIe AJITOPUTMBI, JBOMYHBIA TOWCK) W TNPUBOJUTH HPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H01?1 CJIOKHOCTHU JIA pCHICHUSA O,Z[HOI>'I 3agauun

2.11

BrnaneHue yHHMBEpCAIBHBIM  SI3BIKOM IPOrPAMMMPOBAHMS  BBICOKOIO
ypoBas ([Tackans, Python, Java, C++, C#), npeacraBieHus MU 0 0a30BBIX
TUTIaX JAHHBIX M CTPYKTypaxX NaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIE
VIpaBIAIOIMIAE  KOHCTPYKIUHM,  YMEHHUE  OCYIISCTBIATH  aHAJIU3
NPEUIOKEHHOW ~ MPOrpaMMBbl:  ONpPENENATh  pe3yabTaTbl  pabOThI
NPOTPaMMBI TIPH 33JaHHBIX UCXOJHBIX IaHHBIX; ONMPENENATh, MPH KaKuX
UCXOJHBIX JIaHHBIX BO3MOXKHO TIOJy4CHHWE YKa3aHHBIX pPE3YJIbTaTOB;
BBIABIISITH JIaHHBIC, KOTOpBIE MOT'YT TNPUBECTH K OIIHOKe B paboTe
[IPOrPaMMBI; dopMynHpoBaTh  MPEUIOKEHUS MO  YIyYIIEHUIO

IPOTPaAMMHOTO KOJIa

2.12

YMeHHe peanu3oBBIBATH HAa BBIOPAaHHOM  JUIS  M3YYCHHS  SI3bIKE
nporpammupoBaHusi Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OpAaOOTKH YHCEN, YUCIOBBIX MOCIEA0BATEIbLHOCTEN
U MAacCHBOB: IIPEJICTaBIEHHME 4YHWCIa B BUIE HaboOpa MPOCTHIX
COMHOKHUTENCH; Hax0XIEeHHE MaKCUMaIbHOW (MHUHHUMAIBbHOW) IHQPHI
HATYpaJIbHOTO YMCa, 3alIUCAaHHOTO B CUCTEME CUUCIICHUS C OCHOBaHHUEM,
He mnpeBblmaromuM 10; BbluMciieHHEe OOOOIIEHHBIX XapaKTEPUCTHUK
BJIEMEHTOB MacCuBa WJIM YHCJIOBOH IOCIIEIOBAaTENLHOCTH (CYMMBI,
NPOM3BEACHUS  CPEOHEro  apu(PMETUYECKOro, MHHHUMAIBHOTO H
MaKCHMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIINX
3aJaHHOMY YCIIOBHIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; yMEHHUE
UCMOJIb30BaTh B MpPOTpaMMax JaHHBIC PA3IUYHBIX THIIOB C YYETOM
OTpaHMYEHUN HA JMANA30H MX BO3MOXKHBIX 3HAUYEHUU, NMPUMEHSATH MPHU
pelIeHnH 3a7jad CTPYKTYPhl JAHHBIX (CIHMCKH, CIOBapH, CTEKH, OUEpeNH,
JIepeBbsl); IPUMEHATh CTaHJApTHBIE U COOCTBEHHBIE MOJIPOTrPAMMBI JIJIs
00pabOTKM YMCIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCIOJB30BATH IMPH
pa3paboTKe mporpaMM OMOIMOTEKH MOANPOTPAMM; YMEHHE UCIIOJIh30BaTh

CpEICTBA OTJIAJIKH MPOTrPaMM B Cpeie POrpaMMHUPOBAHHUS

2.13

YMenune HCIIOJIb30BaTh OJICKTPOHHEIC Ta6J'II/IHBI JJIA aHaJIu3a,

MIPEACTABICHUS M 00paOOTKHM JaHHBIX (BKJIFOYAsh BHIOOP ONMTHMAaIbLHOTO




peuieHus, moAdop JIWHUU TPEHIA, PElIeHUE 3aqad MPOTHO3UPOBAHUS);
YMEHHE UCIONB30BaTh TaONWUYHbIC (pPEISIMOHHBIE) 0a3bl JaHHBIX U

CIIPaBOYHEBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaThH JINYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  DPA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

ycayr, Hu(ppPOBEIX 00pa3oBaTeIbHBIX CEPBUCOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA
EI'S 10O THO®OPMATUKE

Kon

IIpoBepsieMblii JJIEMEHT COJEPKAHUSA

1

[udposasi rpaMOTHOCTH

1.1

OCHOBHBIE TEHICHIIMU PAa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTHH.
[TapautenpHble BeIYUCIEHUS. MHOTOIIPOLIECCOPHBIE CUCTEMBI.

PaCHpeHGHéHHBIe BBIYUCIIUTCIBHBIC CUCTEMBI U 06pa60TKa OOJIBIINX JaHHBIX

1.2

[IpuHUKIIBI TOCTPOEHUS U anmnapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie mporokosibl. Cerb MuTepHer. Anpecauuss B cet MHTepHeT.
[Tpotokomnsr creka TCP/IP. Cucrema nomeHHsix umMEH. Paznenenue IP-cetn

Ha IOJCETH C IIOMOIIBIO MAaCOK ITOJCETEN

1.3

daitnoBas cucrema. [louck B daiinoBoii cucteme. [IpuHIMIBI pa3MeEIIeHUS U
uMeHoBaHus (aiioB B jonroBpeMeHHON mamsatu. [l[aGnoHbl ayis onucaHus

rpymi ¢aiinos

1.4

CKOpOCTB nepcaayn JaHHBIX. 3aBUCHMOCTD BpEMCHHU II€pcaadyu OT

MH(POPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

u¢poBanne naHHBIX. CHMMETPUYHBIE M HECHMMETPUYHBIC IUQPHI.
Mudpsr npocroit 3amensl. udp Llesaps. ludpp Buxenepa. Anaroputm
muppoBanus RSA

1.6

Konpl, mo3Bossitoniue 0OHApY>KMBaTh U UCTIPABIATH OMHMOKHA, BOSHUKAIOIIHE
npu nepenade gaHHbIX. Paccrossnne  Xsmmuura.  KoagupoBaHume ¢

noBTopeHreM 0uToB. Koasl XommuHTa

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

JlBonyHoe KoaupoBaHuE. PaBHOMEpHBIE U  HEPaBHOMEPHBIE  KOJBIL.
JlekoaupoBaHue COOOIIEHHUH, 3amMCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX
konoB. YcioBue dano. [locTpoeHrne OAHO3HAYHO AEKOIUPYEMBIX KOJOB C

MTOMOIIBIO JIepeBa

2.2

Teopernueckne MOAXOIbI K OICHKE KoaudecTBa HMH(pOpManuu. EguHUIEI
M3MEpEeHHsT KoimuecTBa WHMopMaruu. AJaBUTHBIM MMOAXOJ K OIEHKE
KoJn4decTBa WHGOpManuu. 3akoH aaauTuBHOCTH uH(popmammu. Dopmyna

Xaptau. Uapopmanus u seposaraocts. @opmyna Illennona
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Cucremsr cuucnenus. Pa3BépHyTas 3amuch LEIBIX U APOOHBIX YHCEN B
MO3UIMOHHON cucTteMe cumucieHus. CBOUCTBA MO3UIMOHHON 3aliCH YHCIA:
KOJIMYECTBO IU(p B 3alUCH, MPHU3HAK JCIUMOCTH YHCIa HAa OCHOBAaHHE

CHUCTEMBl CUHCICHHS. AJTOPUTM TMeEpeBoAa IEJNoro uuciaa w3 P-uuHou




CUCTEMBI CUHUCIIEHUS B JIECATUUHYIO. AJITOPUTM IIepeBOJa KOHEUHON P-nuHoi
ApoOu B JECATUYHYIO. AJNTOPUTM IE€PEBOAA LIEJIOr0 YHciaa U3 JECATUYHON
cucteMbl curciienns B P-uanyto. [lepeBoa koHeUHOH necaTuaHO# apodu B P-
nyHyro. /JIBouuHas, BOCbMEpHYHAs U ILIECTHAALATEPUYHAs CUCTEMBI
CUMCIIEHUS, CBS3b MEXIYy HHMHU. ApHPMETHYECKHE OIlepaluud B

IMO3HMIIMOHHBIX CUCTEMAX CUHHCIICHUA
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TpOI/I‘-IHa}I YpaBHOBCUICHHAsA CUCTEMA CYHHCIICHUA. I[BOI/I‘IHO-I[GCHTI/I‘IHa}I

CUCTEMA CUUCIICHUA

2.5

KomupoBanue texcroB. KomupoBka ASCIL. OpHoOaliTHBIE KOAMPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Onpenenenue nHbOpMaImOHHOTO

00BbEMa TEKCTOBBIX COOOLLIEHUN

2.6

KomupoBanne  m3o0paxenuit.  Ornenka  uHGOpPMAIMOHHOTO  00BEMaA
rpadMUecKuX JaHHBIX MPH 33JaHHBIX Pa3peIIeHUH U IyOWHE KOAWPOBAHUS
uBeta. L[BetoBbie Mmonenu. KoaupoBanue 3Byka. Onenka WH(GOPMAIIMOHHOTO
00béMa 3BYKOBBIX JIaHHBIX IIPH 3aJaHHBIX YacTOTE€ AMCKPETH3AMHA |

Pa3psAHOCTH KOJAUPOBAHUS

2.7

Anrebpa noruku. IloHsTue BbICKa3bIBaHUA. BbIcKaszpiBaTenbHBIE (HOPMBI
(npenukatsl). KBaHTOpHI CyI1eCTBOBAHHS U BCEOOIIIHOCTH.

Jlornueckue oneparuu. TaOauubl HUCTUHHOCTH. JlOrMuyeckue BBIPAXKECHUS.
Jlornyeckne ToxnecrBa. Jlormueckue onepanud M ONEpalMM  Haj
MHOKECTBAMHU.

3aKoHBl anreOpbl JIOTUKUA. ODKBUBAJICHTHbBIE MPEOOpPa3OBaHHS JIOTUYECKUX
BBIPAKECHU. JIornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornueckue (yHKIMH. 3aBUCHUMOCTb KOJUYECTBA BO3MOMKHBIX JIOITMYECKHX
(GyHKIMH OT KOJIMYECTBA APTyMEHTOB.

Kanonnueckue OpMbI TOTHYECKUX BBIPAKEHHUH

2.8

CoBeplilieHHBIE TU3bIOHKTUBHBIE KOHBIOHKTHBHBIE HOpPMajbHbIe (DOPMBI,

AJITOPUTMBI UX ITOCTPOCHUA 1O TaGHI/IHe HUCTHUHHOCTH

2.9

Jlornueckue »siemMeHTHl B cocTaBe Kommbiotepa. Tpurrep. Cymmatop.
Muoropa3psanssiii cymmarop. Iloctpoerne cxem Ha JIOTHYECKHX 3JIEMEHTaX
10 3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHIO. 3aIUCh JIOTHUECKOTO BBIPAKECHUS

10 JIOTHYECKOU cXeMe

2.10

Mogaenu u moaenupoBanue. Llenn mopenupoBaHus. AJEKBAaTHOCTh MOJEIH
MOJICIIUPYEMOMY OO0BEKTY WM mporeccy. Dopmanuzanusi TPHUKIATHBIX
3aj1ad.

[IpencraBienrne pe3yinbTaTOB MOJICIUPOBAHUS B BUOE, YyIOOHOM s

BOCIIPUATHS 4YEJIOBEKOM. ['paduueckoe NpeacTaBlIeHHUE TaHHBIX (CXEMBI,




TabIuUIBl, rpadukn).

2.11

[IpeacraBinenue wLENbIX 4YKMCENl B MaMsITH KommbioTepa. OrpaHUYEHHOCTD
JMana3oHa 4yucesdl NMpH OrpaHUYEHHH KoJIMuecTBa paspsiioB. [lepenonnenue
pa3psAmHON CeTKU. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOWYHBIN TOMOJTHUTEIBHBINA KOJI OTPULIATEIIbHBIX YUCET.

[ToGuToBbIe Jormueckue omnepanuu. Jloruueckuii, apupmeTnyeckud u
mukianyeckuit cnsuru. llugpoBanue ¢ moMouplo MOOUTOBOM omeparuu

«uckinrouaroniee NJIN»

2.12

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHUCCII B IaMATH KOMIIBIOTCPA. 3Hayamas
4aCTb MW MOPAAJOK 4YHCIIA. ﬂI/IaHaSOH 3HAYCHUH BCIICCTBCHHBIX YHCCII.
HpOGHGMH XpaHCHUSA BCUICCTBCHHBLIX YHUCCII, CBA3AHHBIC C OIPAHUYCHUCM
KOJIMYCCTBA pa3pssa0B. Brmonnenue onepaunﬁ C BCIICCTBCHHBIMU YK CJIaMU,

HaKOIUIEHHE OIIMOOK IIPpU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHBIE TIOHATHS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHI], CHHCKOB CMEXHOCTH. Pemenne
ANTOPUTMUYECKUX 3ajad, CBSA3AaHHBIX C aHAIU30M TIpadoB (IOCTpoeHHUE
ONTUMAJIFHOTO IYTH MEXAY BepIIMHamMu rpada, ompereneHHe KOIUYecTBa

pPa3JIMYHBIX IIyTEW MEXKJy BEPLIMHAMM OPUEHTHUPOBAHHOIO ALMKIMYECKOTO

rpada)

2.14

HepeBnsi. bunapuoe nepeBo. JlepeBbsi momcka. CrocoObl 00xoma aepesa.
[IpencraBinenre  apudMeTHUYECKHX  BBIpaXEHUH B BHUAE  JepeBa.
Hcnonk3oBanue rpadoB U JAEPEBLEB MPU OMHUCAHUU OOBEKTOB U MPOIIECCOB

OKPYKAaIOLIET0 MHpa

2.15

JIMCKpeTHbIE UTPHl JBYX WIPOKOB ¢ MONHOM uH(opmarueil. Iloctpoenue
JepeBa TiepeOopa BapHAHTOB, OINUCAHWUE CTPATETUHW WIPHI B TAOIWYHON

¢bopMe. BeUrpblliHbie ¥ MPOUTPHIITHBIE TO3UIMH. BBIMTpBILIHbIE CTpAaTEernu

2.16

CpenctBa  HCKYCCTBEHHOTO WHTEIUIEKTa. MaeHTHuUKAIMS W MOHCK
HM300pakKCHUH, pacro3HaBaHue JIUII. Hcnonb3oBanue METOJIOB
HUCKYCCTBEHHOTO HWHTEIJIEKTa B OOydYarommx cucreMax. lcmonb30BaHue
METOJIOB MCKYCCTBEHHOTO HMHTEJIEKTa B poOOTOTEeXHHKE. VIHTEpHET BEIIeH.

Heiiponnsie cetn

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

@opManuzauuss  NOHATHS  anroputMa.  Mammbaa  TeropuHra  Kak

YHHUBEpCaJIbHasA MOJC/Ib BBIYMCIICHHI
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OreHKa CI0KHOCTH BBIUMCICHUN. Bpems paGoTel m 00bEM HCIOIB3yeMOM
namMsTH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka

ACUMITOTUYECKONW CJIOXHOCTU AJITOPUTMOB. AJTOPUTMBI MOJIMHOMHUAIBHON




cnoxkHoctu. Ilepebopubie anroputmsel. [IpuMepsl pa3inUyHBIX aITOPUTMOB

pelIeHrs OIHOM 3a1a4u, KOTOPbIE UMEIOT Pa3InYHYIO CIOXKHOCTh
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OmnpeneneHre BO3MOXKHBIX PE3YJIbTAaTOB PAaOOTHI MPOCTEHUIINX alTOPUTMOB
YIPaBJICHUS UCIIOTHUTEISIMU U BBIYMCIUTENBHBIX aITOpUTMOB. OnpeieneHue
UCXOJHBIX JIaHHBIX, IPH KOTOPBIX QJITOPUTM MOXKET JaTh TpeOyembli

pe3ynbTar

3.4

AJropuTMbl 00pabOTKH HATypalbHBIX YUCEN, 3alMCAHHBIX B MO3MLMOHHBIX
cHUCTeMaxX CYMCICHHA: pa30MEeHHEe 3allMCH YHWClia Ha OTIeNbHBbIC IUQPHI,
HAaXOX/IEHHE CYMMbBI M TIpOM3BelIeHHs (P, HAXOXKIAECHHE MaKCHMalbHON
(MUHUMATTBLHOM ) T PHIL.

[IpencraBnenue uucia B BHJE HaOOpa MPOCTHIX COMHOXHTEIECH. AJTOPUTM
ObICTpOrO BO3BeIEHHUS B CTeneHb. I[loMCK TPOCTBIX YHMCEN B 33JaHHOM

JMara3oHe ¢ TIOMOIIBIO AlITOPUTMA «PEIIeTO DpaTocheHar»

3.5

MHoropa3psHbIe TeNIbIe YUCIIa, 33a4H JJTMHHON apu(METHKHI

3.6

Azpik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl 1aHHBIX:
L[EJI0YHCIIEHHBIEC, BEIECTBEHHBbIE, CHMBOJIbHbBIC, JIOrHueckue. BerBieHus.
Cnoxuble ycnoBus. Llukisl ¢ ycnoBueM. LIMKiIbI 110 TEpEMEHHOM.

O06paboTka naHHBIX, XpaHAIMUXcs B (aiinax. TekcToBble U ABOUYHbIEC (aiiiIbl.
daitnoBsle epeMeHHbIe ((aitoBble yka3aTenu). UteHue u3 ¢aiina. 3anuch B
(aii.

Paszbuenue 3anaun Ha moa3agauun. [lognporpaMmer (IporieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBHble nporienypbl U pyHkIuu. Mcnons3oBanue creka ais

opraHu3anvu pCKypCHBHBIX BbI3OBOB

3.8

Yucnennsle MeTobl. TouHOE M MpUOMIKEHHOE pelIeHus 3a1aun. YucneHHoe
pelleHre ypaBHEHHH ¢ MOMOIIBI0 1oa0opa mapamerpa. YnucieHHbIe METOIbI
pelieHusl ypaBHEHHH: MeToJ mepedopa, MEeTOJl IOJIOBUHHOIO JAEJICHHUS.
[TpubnuxEHHOE BBIYMCIIEHUE IIMH KpUBBIX. Beruncienue miomane ¢puryp ¢
MOMOIIBIO  YHUCIEHHBIX METOJ0B (METOA  MPSMOYTOJbHUKOB, METO[
tpanenuii). [Tonck Makcumyma (MUHUMYMa) (PYHKIIMA OJTHOM IEepEeMEHHOMN

METOJ0M ITOJIOBUHHOT'O ACJIICHUA

3.9

OOpaboTka CHUMBOJIBHBIX  JIaHHBIX. BCTpoeHHBIE  (YHKIHMH  SI3BIKA
MPOrpaMMHUPOBAaHUST i  OOpaOOTKH CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
06pa6OTKI/I CUMBOJIBHBIX CTPOK: HOI[C‘IéT KOJINYECTBA ITOSABIICHUM CHUMBOJIA B
CTpOKE, pa30MeHHe CTPOKM Ha CIIoBa MO NPOOETHHBIM CHMBOJIAM, IMOWCK
MOJCTPOKH BHYTPH JaHHOW CTPOKH, 3aME€Ha HaWJEHHOM NOACTPOKH Ha

Opyryto ctpoky. ['eHepamusi Bcex CJIOB B HEKOTOopoMm aidaBure,




YIIOBJICTBOPSIIONIMX 3aJaHHBIM orpaHuueHusM. [IpeoOpa3zoBanue umcina B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBel W TOCIEAOBATEIBLHOCTH 4YHCEN. Bpruucienne 0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHUBa HWJIM YHCJIOBOM IOCIIEIOBATEIbHOCTH
(CyMMBI, MpOU3BEACHUS, CpPEAHEro apu(pMETHYECKOro, MUHUMAIbHOIO U
MaKCUMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJIOBJIETBOPSIOLINX
3aIaHHOMY YCJIOBHIO). JIMHEWHBI MOUCK 3aJaHHOTO 3HAYEHHUS B MAaCCHBE.
AJropuTMBI paboThI C 3JEMEHTAaMH MacCUBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpOBKa OTHOMEPHOT0 MaccuBa. [IpocTeie MeTOIBI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpA, COpPTHUpOBKAa BcTaBkamu). CoOpTHpOBKA
ciussaueM. beictpast coptupoBka maccuBa (anroputm QuickSort). JIBondnbIi

IIOMCK B OTCOPTUPOBAHHOM MACCHBC

3.11

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJNTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3allOJTHEHHE JABYMEPHOTO YHCIOBOTO MacCHBa IO 3aJaHHBIM
IpaBujiaM, IMOUCK 3JICMCHTA B ABYMCPHOM MACCHUBC, BLIYUCIICHUC MAKCUMYyMa
(MMHMMYMa) U CyMMBI 2JIEMEHTOB JIBYMEPHOI'O MacCHBA, IEPECTAHOBKA CTPOK

1 CTOJIOIIOB IBYMEPHOTO MAacCHBa

3.12

CrnoBapu  (acCOMaTUBHBIE MACCHUBBI, OTOOpakeHHs).  X3II-TaOIHIIBL.

[TocTpoenwne andaBUTHO-YACTOTHOTO CIIOBAPS IS 33JaHHOTO TEKCTA

3.13

Creku. AHanm3 TPaBUIBHOCTH CKOOOYHOTO BBIpaXECHHS. BbIduciieHne
apru(METUIECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM hopme.

Ouepenu. Mcnonp30BaHue ouepeu sl BpEMEHHOIO XpPaHEHUS TaHHbIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHne MUHMMAIbHOIO OCTOBHOIO JepeBa
B3BEILICHHOTO  CBA3HOTO  HeopHeHTHpoBaHHOro rpada. KommuectBo
pa3IMYHBIX IyTE€Hd MEXIy BEpIIMHAMU OPUEHTHPOBAHHOTO ALUKIMYECKOIO

rpada. Anroputm J{eldKkcTpbl

3.15

JepeBps. Peanuzanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. [[BOoMYHBIE
(bunapusie) nepesbs. [locTpoeHue nepeBa aiis 3aJaHHOTO apU(hMETUIECKOTO
BbIpaXEHUs. PexypcuBHBIE anropuTMbel obOxona naepeBa. lcmonb3oBaHue

CTeKa M ouepenu it 00Xojia qepeBa

3.16

JluHaMuyeckoe NpPOrpaMMHUpPOBAHME KakK METOJ pelIeHust 3axad  C
COXpaHEHHEM [MPOMEXKYTOUHBIX pEe3yJabTaTOB. 3aJayd, peUIaeMble C
MOMOUIbI0 AUHAMUYECKOTO MPOTPaMMHUPOBAHUS: BBIUMCICHUE PEKYPCHUBHBIX

GyHKIHHA, MOACYET KOJMYECTBA BAPUAHTOB, 33/1a4U ONITHMHU3AIIUH

3.17

[TonsiTie 006 O0OBEKTHO-OPUEHTUPOBAHHOM IMpOTpaMMUpOBaHUU. OOBEKTHI H
kiaccel. CBoiicTBa M MeTOAbl 00BEKTOB. (OOBEKTHO-OPUEHTUPOBAHHBIM

ananu3. PaspaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO




nojxonaa. MHKancynsus, Hacie0BaHue, MOTUMOPPHU3M

WudopmanoHHbIe TEXHOIOTUI

4.1

Ananu3 naHHbIX. OCHOBHBIE 337laud aHalIU3a JAHHBIX: MPOTHO3WPOBAHUE,
KJaccuuKanus, KiacTepusanus, aHanu3 oTkioHeHui. [locnenoBarenbHOCTD
pelleHrs 3ajJad aHajlu3a JaHHbIX: COOp MEPBUYHBIX JaHHBIX, OYUCTKA U
OIICHKa KayecTBa JIaHHBIX, BBIOOP ¥ (WIM) TIOCTPOCHHE MOJEIH,
npeoOpa3oBaHWe  JAaHHBIX, BHU3YyaIHM3allUsl  JaHHBIX, HHTEPIpPETaIUs
pe3ynbratoB. [Iporpammusie cpenctBa u MHTepHET-cepBUCH A1 00paboTKU

Y TIpEICTABJICHUS JaHHBIX. bonbime nanHaeie. MammHaHOE 00y4YeHHE

4.2

AHanu3 NaHHBIX C TOMOIIBI0 DJIEKTPOHHBIX TAaOIHIl. BbUKCICHHE CYMMBI,
cpenHero apu(MeTHUecKoro, HauOOoNbIIero (HAWMEHBINETO) 3HAYCHUS
nauarnazoHa. Berumcnenune xko3dduimenta Koppeisiuuy AByX pAIOB JaHHBIX.
[TocTpoenue cronOyaThiX, TMHEHYATHIX M KPYroBIX auarpamm. [locTtpoenue
rpadpukoB  ¢yHkumid. [lombop  nuMHUM  TpeHAa, pelieHHe  3aaa4y
MPOrHO3UpOBaHus. Pemienue 3a1a4 oNTUMU3AIMH C TTIOMOIIBIO 3JIEKTPOHHBIX

TaOJIALL

4.3

Juckperusanusi Mpd MaTEMaTUYECKOM MOJECIUPOBAHUHU  HEMPEPBIBHBIX
npoueccoB. MonenupoBanue ABuxkeHHs. MojenupoBaHue OHOIOTHYECKUX
cucteM. MareMaruyeckue MOJEIM B HKOHOMHUKE. BplunciuTenbHbIC
AKCIIEPUMEHTHI ¢ MoenaMu. OOpaboTka pe3yiabTaToB dKCIepuMeHTa. MeTon
HaUMEHbBIIMX KBaApaToB. OIIEHKA YHUCIOBBIX IMMAPAMETPOB MOJEIUPYEMbIX
00BEKTOB U TmpolieccoB. BoccraHoBieHuEe 3aBUCHUMOCTEH MO pe3yibTaTam

IKCIIEPUMEHTA

4.4

BepositHoctHele  Momenu.  Metonel  Monte-Kapno.  MmurannonHoe

MozenupoBanue. CUCTEMBbl MaCCOBOTO OOCITYKUBAHUS

4.5

Tabmuunbie (pensiiuoHHbIC) 0a3bl JaHHBIX. Talbnauia — TPeACTaBICHHE
cBefeHMI 00 oqHOTHIIHEIX 00bekTax. [lone, 3amuck. Karou tadmuiel. Padbora
c roToBOi 0a30i naHHBIX. 3anmonHeHue 0a3bl NaHHBIX. [louck, copTUpOBKa U
dbunpTpanus AaHHBIX. 3ampockl Ha BBIOOPKY JIaHHBIX. 3ampochl ¢
napamerpamu. BerauciseMble moJist B 3ampocax.

MHoroTtabiauuHable 0a3bl JaHHBIX. THIBI CBSA3EH MEX Ty TabaunamMu. BHenmHmi
kimod. LlemoctHocTh 0a3bl AaHHBIX. 3ampockl K MHOTOTaOIMYHBIM 0azam

MAHHBIX

4.6

TexcrtoBblli mpoueccop. CpeacTBa HOMCKa M aBTO3aMEHbl B TEKCTOBOM

nporeccope. CTpyKTypUpOBaHHbIE TEKCTOBbIE JOKYMEHTHL. CHOCKH,




ornaBieHue. IlpaBuiaa  IUTUPOBAHUS  UCTOYHUKOB U O(GOpPMIICHUS

OonbmorpauIecKux CChIIIOK
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