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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no undopmaTtuke (yriryOJaEHHbBINH YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBAHUM K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM  00pa30oBaTENbHOM  MpOrpamMMmbl — CPEJHEr0  OOIIEero
oOpa3zoBanus, npeacraBieHHbx B PI'OC COO, a takxke (denepanbHOi padoueit
IPOrpaMMBbl BOCITUTAHHSL.

[IporpaMmma 1o wuHpoOpMaTHKe MaET TPEACTABICHHWE O IIeNAX, OOIIeH
cTparernu OOy4YeHHUs, BOCHUTAHHMS M Pa3BUTUS OOYYArOIIMXCS CPEACTBAMHU
yuebHoro mpenmeta «Uudopmaruka» Ha yriyOnEéHHOM YpPOBHE, YCTaHABIMBAET
o0s13aTenbHOE npeaIMeTHOE 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  HM3yY4€HHUS C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTUKM Yy4eOHOTO Mpolecca, BO3PACTHBIX
0COOCHHOCTEH 00yJaromUXCs.

[TporpamMma mmo nHGpOPMATHKE OMPEeIIeT KOTMUSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTepUCTUKU Y4eOHOTO MaTepHalia JIJsl KaXJI0To roja U3yuyeHus, B TOM YHUCIIE
JUIS COAEPKATEeIbHOTO HAMNOJHEHHs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOUHOU
aTTeCTallUuU o0yuarommxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCcyJIapCTBEHHON MUTOrOBOM aTTecTanuu). [IporpamMmma o nHpopMaTUKE SIBISETCS
OCHOBOHM JJII COCTaBJICHHS AaBTOPCKUX YyUYEOHBIX MIPOrpaMM H Y4EOHHKOB,
NOYPOYHOIO MJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cpenHeM o01ieM 00pa30BaHUU OTPaXKAET:

CYyITHOCTh HMH(POPMATHKH KAaK HAyYHOW JAWCHMIUIMHBI, HW3YyYarolien
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOKHOCTH aBTOMATHU3AIMHA HHPOPMAITMOHHBIX
IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  00JacTd  TPUMEHEHUS  HUH(OPMATHUKH, TPEXKIE  BCErO
UH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUAIBbHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOpPMAIMOHHON
JESITEIIBHOCTH.

Kypc nndopmatuku 1jst ypoBHsSI CpeAHEro 001ero oOpa3zoBaHUs SIBISETCS
3aBEpUIAIOIIMM 3TallOM HEMPEepPhIBHOW TMOJATOTOBKM OOydYarommxcsi B o0jacTu
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, MHTEPIPETalni0 U 000O0IIeHHE
3TOTO OTBITA.



Pesynbrarel  yriyOnéHHOro  ypoBHS ~HM3y4deHHUsT y4yeOHOro MpeameTa
«Uudopmartuka» OpUEHTHpPOBAHBI Ha TOJyYEHHWE KOMIIETEHTHOCTEH NSt
nocyenyromneil  mpoecCHOHaTbHON  NEeITeTbHOCTH KaKk B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0nacTsax. OHM BKIIIOYAIOT B ce04:

OBJIQZICHUE KIIFOUEBBIMU TOHATUSMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeaMeTHas 00JacTb, Paclo3HaBaHHE COOTBETCTBYIOUIMX WM
IPU3HAKOB M B3aWMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3TUYHbBIE TTOIXObI
K U3YYCHUIO SIBJICHUN, XapaKTEPHBIX JIJI U3ydaeMOl IpeAMEeTHON 00J1acTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3aJayH,
XapakTepHbIE JUIsl MCIOJB30BAHUS METOJOB MW HWHCTPYMEHTapus JaHHOU
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHOM MpeAMETHON 00JIaCTH Kak IEeIOCTHOU
TEOpUH (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3SIX CO CMEXKHBIMU 00JIACTIMU
3HaHUM.

B pamkax yriayGn€HHOTO ypoBHSI M3y4deHHs] MH(OPMATUKH 00eCIeUHBACTCS
IeJICHAIIpaBJICHHAsl MOATOTOBKAa O0YyYalolIMXcs K MPOJOJDKEHUI0 00pa3oBaHUs B
opraHuzanusx  npodecCUOHATBLHOTO  00pa3oBaHWsl 1O  CHEIHATBHOCTSM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € UU(POBBIMU TEXHOJOTHUAMM, TaKUM Kak
nporpaMmMHasi MHXeHepus, UHGOpMalMOHHAas 0e30MacHOCTh, MH(OPMAIIMOHHbIE
CUCTEMBl U TEXHOJOTMH, MOOWJIbHBIE CHCTEMbl M CETH, OOJbIINE JAaHHBIE U
MalIMHHOE OOy4YeHHE, TMPOMBIIUICHHBI HWHTEPHET BeIleH, HWCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOTMM O€CpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBBIC
TE€XHOJIOTUH, CHCTEMBI PACIPENEIEHHOTO PEECTPA, TEXHOJOTUH BUPTYAJIBHOU H
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHast 1enb u3ydeHusi 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
¥ 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
uHpOpMaTUKHA, HWHDOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX 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;



chOpMUPOBAHHOCTh  TPEJACTABICHUH O BIUSHUA  HWHPOPMAIMOHHBIX
TEXHOJIOTMA Ha JKU3Hh 4YEJOBEKa B OOIIECTBE, IMOHWMAHHE COIMAJIBLHOTO,
HKOHOMHYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOTO, IOPUIWYECKOTO, MPUPOHOrO,
HPrOHOMHYECKOT0,  MEIMUIMUHCKOrO M (PU3UOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATUE MPABOBBIX U ITUYECKHUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHME OTBETCTBEHHOCTH JIIO/ICH, BOBJICYEHHBIX B CO3JaHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHre HH(OpMAIIY;

CO3J]aHUE YCJIOBHM Ui pa3BUTHS HABBIKOB Y4YEOHOMW, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENILCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHMBAIIMKM OOYYalOIUXCS K
CaMOPa3BUTHIO.

B conepxkananm yuebHoro mpeamera «MHGOpMATHKa) BBIIETSIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Paznen «llu¢gpoBass rpaMoOTHOCTH» TMOCBIIIEH BOIPOCaM YCTPOWCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB ITM(POBOTO  OKPYKEHHS, BKJIIOYAs
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCHONB30BAHUIO HWHTEPHET-CEPBUCOB, WHOOPMAITMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue ocCHOBbI HHGPOPMATHMKH» BKIHOYaeT B ceOs
MOHATUUHBIA anmapat HWHPOPMATUKH, BOMPOCHI KOJUPOBAHUS HMH(POPMAIIUH,
u3MepeHus MHGOPMAITMOHHOTO O0BEMA JTaHHBIX, OCHOBBI alIreOphl JIOTHKUA U
KOMIIBIOTEPHOTO MOJIEIIMPOBAHHS.

Pasznen «AaropurmMsl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
QITOPUTMHYECKOTO MBILIUICHHS, pa3pabOTKy aJrOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHUpOBaHUE HABBHIKOB pPEANHM3aIlMM MPOTPAaMM Ha S3BIKAX MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MudopmMaumoHHbIe  TEXHOJOIrMHM»  TIOCBALIEH  BONPOCAM
npuUMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJIOTHM, pPEalM30BaHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCIE B 33Jja4ax aHaIn3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJIEKTPOHHBIX TAOMWIl IS PEIICHUS
MPUKIIAJIHBIX 3a]1a4.

B npuBenéuHom nanee coaepxkanuu ydueOHoro mpenmera «HMudopmaTukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeNBHYIO TTpOrpaMMy OOYYEHHS, HO MOTYT OBITh TIPEJIOKEHBI JJISI N3YUCHUS
OTJIETTLHBIM MOTHBUPOBAHHBIM U CITOCOOHBIM O0yYarOIIHMCSI.

YrinyOn€éHHbld  ypOBEHb HW3Y4YEHUsT HMHPOPMATUKH PEKOMEHIYeTCs Jis
TEXHOJIOTUYECKOTO0  MpOQuUis, OPUEHTUPOBAHHOTO HA  HWHXKEHEPHYIO U
UHOOPMAITMOHHYIO Cc(epbl AEATENbHOCTU. YTIIyOJIIEHHBIA YpOBEHb H3y4YEHUS
uHPOPMATUKNA OOECIeUYNBACT: MOJATOTOBKY OOY4YalOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEIUATLHOCTH B 00JacTH WHOOPMAIMOHHBIX TEXHOJOTUH ¥ WHXXCHEPHBIS
CIIEIMANIbHOCTH, y4YacTHE€ B MPOEKTHOW W MCCIEAOBATEIBCKOU JEATEeIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HAIpaBICHUSMUA OTpaciu HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K Y4aCTHIO B OJIMMIIMAJaX U cAayde
EnuHoro rocy1apcTBEHHOTO SK3aMeHa 1o UHPOpPMaTHKe.

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

OO111ee YKCIIO YacOB, PEKOMEHIOBAHHBIX JJIsi U3y4eHHs] HHPopMaTUKu — 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 IPYTUMHU 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. KOHTpOJIepsl BHEMIHUX 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 HMX pOJb B
KOMMYHUKAIUSAX. BceTrpoennsie KOMIIBIOTEPBI. MUKPOKOHTPOJIIEPHI.
Po6oTr3npoBaHHbIE TPOU3BOICTBA.

[IporpammHOe oOecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOr0 obOecreueHus: U uUx HazHaueHue. OCOOEHHOCTH MPOTPaMMHOIO
obOecrieueHrus MOOWIBHBIX ycTpoiucTB. IlapainenbHoe nOporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OnepaliOHHbIE CHUCTEMBI. Y THUJIUTHI.
HpaiiBepsl  ycTpouicTB. HWHCTAUISIIMA W JIEUMHCTAIUIALMA  NPOTPAMMHOTO
oOecrieyeHus.

daiinossie cuctembl. [IpuHIMIBI pa3MeleHUss U UMEHOBaHUs (HalJioB B
nonroBpeMeHHou namsatu. [llaGnons! 11 onvcanus rpynn Ghansos.

[Iporpammuoe obecneuenue. JlnneH3npoBaHue NPOrpaMMHOro o0ecredeHus
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOJHOE MPOTpaMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE MCIOIb30BAaHUE MPOrPaAaMMHOIO
obOecrieueHnss u 1UGPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasi
3aKoHOJATeNbCTBOM Poccuiickon denepannu 3a HENMPABOMEPHOE UCIOJIb30BAHUE
pOrpaMMHOTro obecriedeHus: U MUPPOBBIX PECYPCOB.

[IpuHIMIIBI IOCTPOCHUS U aNNapPaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
Ceresble poTokoibl. Cetb MHTEpHET. Anpecanus B cety MHTepHeT. [IpoToKobl
crexka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha 1moiceTu ¢ IOMONILIDO Macok moxacereil. CereBoe
agMUHHCTpUpoBaHuE. llonmydyeHrne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus cBA3U C y37a0M ceTd. OnpeneneHue MapuipyTa JIBUKEHUS
IIAKETOB.

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



(Hampumep, JIOKalusg MOOWJIBHBIX TEIe(POHOB, OMpENEICHHE 3arpy>KEHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsA, OpOHHUPOBAHNE OUIETOB U TOCTHHHIL.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBHUCHI U ycayrd. CouuanbHbIE CETH —
OpraHM3aIys KOJJICKTUBHOTO B3aMMOJCHCTBUS M OOMeHa maHHbIMH. CeTeBoid
OTHKET: TpaBWJa MOBEACHUA B KuOeprpocTpancTe. [Ipobiema MOMIMHHOCTH
nosryueHHOM nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOTeHHbIE U HKOHOMHUYECKHE YIPO3bl, CBA3aHHBIC C MCIIOJIb30BAHUEM
UHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH. OOIue mpoOieMbl 3aiuThl
uHpopmarimu  u  uHOpMAMOHHOW  Oe3omacHocTH. CpeacTBa  3alllMThI
UHPOpPMAIIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATH3WPOBAaHHBIX
uHbOpMallMOHHbIX  cucTeMmax. IIpaBoBoe obOecrneueHue UHOOPMALMOHHON
0€30I1aCHOCTH.

[IpenoTBpaiieHe  HECAaHKIIMOHUPOBAHHOTO  JOCTyNma K JIMYHOU
KOH(QUICHIIMATHEHOW MHPOPMAIIUH, XPAHSAIICHCS HA MEPCOHATHLHOM KOMIIBIOTEDE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpaMMHoe 00ecredeHne M CIoCOObI
OOprObI ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHu3aius JAYHOTO apxXuBa
unpopmaruu. Pezepsroe konupoBanue. [laponpHas 3ammra apxusa.

HudpoBanne naHHBIX. CUMMETPUYHBIE W HECUMMETPUYHBIC MIHQPHI.
[udper npoctoit 3amensl. [Hudp Lesapsa. Iludp Buxenepa. AnroputM
mmm@poBanus RSA.

TeopeTuyeckne 0CHOBbI HH(POPMATHKHU

WNudopmanus, nanasle U 3HaHus. MHPOpMAIIMOHHBIE TPOIECCH B MPUPOJIE,
TEXHUKE U OOIIIECTBE.

HenpepriBHBIE W JMCKPETHBIE BEIMYMHBI W CcHUTHaIbl. HeoOxomumocThb
JUCKpeTH3aluu MHGPOpMalu, NpeJHa3HAYeHHOM JUIsl XpaHEHHs, Nepeladyd U
00paboTKu B HU(POBBIX CUCTEMAX.

JlBonuHoe KoaWpoBaHWE. PaBHOMEpHbIE W  HEpPAaBHOMEpPHBIC  KOJBI.
JlexonupoBaHue COOOIICHMIA, 3alMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Ycinosue @Pano. I[locTpoeHne OIHO3HAYHO JEKOAUPYEMBIX KOJAOB C MOMOUIBIO
nepeBa. Equnuibl namepenust konuuectsa nHGopmanmu. AnaBUTHBIA MOAXO K
OLICHKE KOJIM4eCcTBa HH(OpMaLIUU.

Cucrembl cumuciieHus. Pa3BépHyTas 3amuch IEIbIX W APOOHBIX YHCEN B
MO3UIIMOHHON cucTeme cumcieHus. CBOWCTBA TMO3UIMOHHOW 3aliCH YHCIa:
KOJIMYECTBO IU(P B 3allKCH, TPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
cuMcieHus. AJITOPUTM IIEepeBoa 1eJIoro yncia u3 P-uuHoi cuctemMsl cYUCIIeHus B
JNECATUYHYI0. AJITOPUTM TepeBoAa KOHEYHOM P-wuHONW 1apoOu B JECATUYHYIO.
AJTOpUTM TIepeBOJa IIEJIOTO 4YHCIa U3 JCCATHYHOW CHCTEMBbI CUWCICHUS B P-
nuynyto. IlepeBon KoHeuHOW necsaTUYHOM Jpodbu B P-nunyro. [IBouuHas,
BOCbMEpUYHAs U IIECTHAALATEPUYHAsI CUCTEMbl CUHMCICHHS, CBSA3b MEXKAY HUMHU.



ApudpmeTnueckue omnepanud B MO3UIMOHHBIX CHCTEMax CUHCIeHus. TpouuHas
YPaBHOBEIIEHHAs! CUCTEMA CUUCIEHUs. JIBONYHO-IECITUYHASL CHCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIWPOBKHU.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenne uHPpOpMAITMOHHOTO
00BEéMa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  u3o0paxkenuit. OueHka wuHPOpMaLMOHHOTO  00BEMa
rpauuecKux TaHHBIX TMPU 3aJJaHHBIX pa3pelIeHUH U TITyOUHE KOAUPOBAHUS IIBETA.
[IBeToBbie MoOmenu. BekTopHoe komupoBanHue. Dopmathl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHGOPMAIIMOHHOTO 00BbEMA 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PSIHOCTH KOJTUPOBAHUS.

Anre6pa noruku. Ilonstue BbIcKa3biBaHMs. BpickasbiBaTenbHbIE (OPMBI
(mpenukatbl). KBaHTOPHI CyII€CTBOBaHMS U BCEOOITHOCTH.

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

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

Jlornyeckue (GyHKUMUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTUYECKHUX
GyHKIMI OT KoJindecTBa apryMeHToB. [1oyHbIe cucTeMbl TOTHYECKUX (QYHKIUH.

Kanonnueckne  ¢opmbl  jormdyeckux — BelpaxkeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIE HOpPMajbHble (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »3y€MEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropa3zpsaaubeii cymmarop. IlocTpoeHue cxem Ha JOTHYECKUX D3JIEMEHTaxX II0
3aJJTaHHOMY JIOTHYECKOMY BBIPAQKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOMN CXEME.

[IpencraBiieHre LENbIX YHMCEN B MNaMATH KoMIbloTepa. OrpaHHMYEHHOCTH
JMana3oHa 4YHCeNl IPU OrPaHWMYEHHH KOJWYecTBa pa3psaoB. IlepenosiHeHue
paspsimHOU ceTkr. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWUT. J[BOMYHBIN
JIOTIOJIHUTENBHBIN KOJ OTPULIATEIHHBIX YUCET.

[loGuToBBIE JoOTHUYEcKuE orepanuu. Jlorudyeckuit, apupMeTHUECKU W
nukinyeckuit  capuru. ludpoBanue ¢ 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. BreimonmHeHune onepanuid C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIHUOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOrPaMMHPOBaHHE

Omnpenenenre BO3MOXHBIX PE3yJlIbTaTOB padOThl MPOCTEHIIMX aNTOPUTMOB
YIOPABJICHHUS] HCIOIHUTEISIMU WM BBIYUCIHATEIBHBIX alroputmoB. OmpexneneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

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

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUHBIX Tabiuu. OtnanousHsii BbiBoA. Ilomarosoe
BBIIIOJIHEHHE ITporpamMmel. Todku octa”oBa. [IpocMOTp 3HaUeHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tunbl naHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxusie ycnoBus. [luknel ¢ ycinoBueM. I[Ukiabl MO MEPEMEHHOM.
B3anMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  LUKIOB. HBapumaHT 1UKIA.
CocTraBneHue LUKIA C HUCIOJB30BAHUEM 3apaHEE ONPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JlokyMeHTUpOBaHue IIPOrPaMM. Hcnonp3oBanne KOMMEHTapHUEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIUH JUJIS ITOJIB30BATEIS.

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 YMCEN B 3aJaHHOM JuarasoHe. [IpencraBinenue
yycia B BUJ€ HA0Opa MPOCTBIX COMHOKUTENEH. ANrOpUTM OBICTPOTO BO3BEAECHUS
B CTEIICHb.

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

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

Hcnonp30BaHue CTaHAAPTHOW OMOJMOTEKM S3bIKa IPOTrPAMMUPOBAHMSL.
[TonkimtoueHne  OMONMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOJUTENIEH.
Moy IbHBIM OPUHIUIT TIOCTPOECHUS ITPOTPAMM.

Uucnenusle MeTonabl. TouHoe U NPUOMMHKEHHOE pEUICHHs —3aJayu.
YucneHHble METObI PELICHUS] YpaBHEHUI: METO/ Iepedopa, METOA MTOJIOBUHHOTO
nenenus. [Ipubnmx€HHOE BBIUKMCICHHE JUIMH KPUBBLIX. BhIumciieHue Tmiomaaei
Guryp ¢ INOMOLIbI0 YMCIEHHBIX METOAOB (METOJ NPSIMOYTOJIbHUKOB, METO[



Tpaneunii). Ilonck makcumyma (MUHUMYMa) GYHKIUM OJHOW MEpPEeMEHHOU
METOJIOM TOJIOBUHHOTO JI€JICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMH — SI3bIKa
MPOTPpaMMHUPOBAHUS JIJI1 OOPAOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 0OpPaOOTKH
CUMBOJIBHBIX CTpPOK: TIOJICYET KOJMYECTBA IMOSBIICHUM CUMBOJA B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO MNPOOETbHBIM CHMBOJIAaM, MOUCK MOJCTPOKU
BHYTPH JAaHHOM CTPOKHM, 3aME€HA HAWJICHHOM IMOJICTPOKM Ha JIPYTYHO CTPOKY.
['eHepammsi BceX CJIOB B HEKOTOPOM an(aBHUTE, YAOBICTBOPSIOMINX 3aJaHHBIM
orpaanueHusM. [IpeoOpa3zoBanue uncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl W MOCHEAOBATENIBHOCTH 4YHCeNl. Bbluucienne 0000mEHHBIX
XapaKTepUCTHUK 3JIEMEHTOB MacCHMBa WM YHCIIOBOM MOCIEI0BATEIBHOCTH (CYMMBI,
IPOU3BENIEHUS, CPEAHEro apupMETHUYECKOro, MUHUMAJIBHOTO U MaKCHUMaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIMX 3aJJaHHOMY YCIOBHIO).
JInHEeNHBIN MTOKCK 3aJTaHHOTO 3HAYEeHUS B MacCHUBeE.

CoptupoBka omgHOMEpHOTO MaccuBa. [IpocTeie METOBI COPTHUPOBKU (METOJ
nmy3bIpbKa, METOJ BBIOOpa, COPTHPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHHUEM.
brictpas coptupoBka maccuBa (amroputm QuickSort). /IBomuHbIii TOHMCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHbIe MacCuBBl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCCHBOB: 3aIl0JIHEHHE JBYMEPHOTO YHCIIOBOTO MacCHBa IO 3aJaHHBIM MPaBUIIAM,
MIOUCK 3JIEMEHTA B IByMEPHOM MAaCCHBE, BBIUMCICHHE MaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAaHOBKA CTPOK U CTOJIOILIOB
JIBYMEPHOT'O MacCHUBa.

HNudopmManuoHHbIE TEXHOJIOT U

TexcroBbiii mpornieccop. PemaktupoBanume u ¢opmarupoBanue. [IpoBepka
opdorpaduun u rpammaruku. CpeacTBa NMOHMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Mcnons3oBanue  ctuieil.  CTpyKTYypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomiekTuBHas paboTra € JIOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHUsl B TEKCTOBBIX Mporeccopax. O6mayHble CEpBUCHL.
HenoBast mepenucka. Pedepar. I[lpaBunma nuTUpOBaHUS HUCTOYHUKOB U
opopmiieHus Oubnuorpaduuecknx ccbuiok. OdopmiieHHEe CHUCKa 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, OUMCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOCHUE MOJENH, MPeoOpa3oBaHUE JAaHHBIX,
BU3yalIM3alus JaHHBIX, HHTEpIpeTanus pe3ynbTaroB. [IporpaMMubie cpencTsa u



UHTEPHET-CEPBUCHI 711 00paOOTKM M MpeACTaBIEHUS NaHHbIX. bobline naHHbIE.
Mammnanoe o6yuenue. HTeIeKTyanbHbIN aHATU3 JaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO JEKTPOHHBIX TaOnul. BbryncieHue CyMMbl,
cpeaHero apuMeTHIecKoro, HauOoIbIIETO (HAMMEHBIIIETO) 3HAUCHUS Uaa3oHa.
Breruncnenne koag@uuueHTa KOppensiuuu JBYX psAIoB JaHHbIX. IlocTpoenue
CTONOYATHIX, JMHEMYaThIX M KpYyroBbix jguarpamm. Iloctpoenne rpadukos
¢bynkimii. [TogOop nuHUM TpeH I, pelIeHHe 3a/1a4 MPOTHO3UPOBAHUS.

UucneHHOE pElIeHUE YpaBHEHUM € NOMOULIbI0 TMOA0Opa IapameTpa.
OnTuMH3anys Kak MOMCK HAWIy4dlIero pelieHus B 3aJaHHbIX ycioBusx. LleneBas
¢yHKMs, orpaHuyeHus. JlokanbHble M TJ00aNbHBIH MHUHUMYMBI LEJIEBOM
¢ynkiun. Pemenue 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KJTACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

TeopeTndyeckue MOAXOJAbI K OIEHKE KOJMYecTBa HH(pOpMAIUU. 3aKOH
agauTuBHOCTU HHbopmaiuu. Dopmyna Xaptiu. MHbopMmalus U BEpOSTHOCTS.
®opwmyna lllennona.

Anroputmbl cxatusi nmaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AJTOpUTMBI CXKaTHS JAaHHBIX C MOTEPSMHU. Y MEHBILICHUE
rIIyOMHBI KoupoBaHus 1iBeta. OcHOBHBIC ujeu aroputmoB cxatus JPEG, MP3.

CkopocTh Tmepenauyv JaHHBIX. 3aBUCMMOCTh BPEMEHH I€peladyu OT
nH()OPMAITMOHHOTO O00BEMA JTAHHBIX M XapaKTEPUCTUK KaHana CBs3u. [IpudumHbI
BO3HMKHOBEHHUS OIMMOOK Tpu mepenade AaHHBIX. Koppl, MO3BOJISIONINAE
0oOHapy>KHMBaTh U MCIHPABIATH OIIMOKH, BO3HHUKAIOIIME MpPHU Tepeaade JaHHBIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ nosropenuem 6utos. Koasl XammuHra.

Cucrembl. KoMIIOHEHTBI CHUCTEMBl M HX B3auMoacucTBue. CHCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpPMAITMOHHBIN TIpotiecc. OOpaTHast CBA3b.

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

[IpencraBnenne pe3yabTaTOB MOJICIUPOBAHUS B BHUIE, YIOOHOM st
BOCIIPHUATHS YeoBeKoM. [ paduueckoe npecTaBiaeHNe JaHHBIX (CXEMBbI, TaOIHIIbI,
rpadukm).

I'padwi. OcHoBHbIe TTOHsATHS. Bunbl rpadgoB. Onucanue rpagoB ¢ MOMOIIBIO
MATpUI] CMEXKHOCTH, BECOBBIX MAaTpPHIl, CIHUCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX 3a/]ad, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (IOCTpOCHUE
ONTHUMAIBHOTO TYTH MEXKAYy BepmmHaMu Tpada, ompeaeseHrne KOJINYeCTBa
pPa3IUYHBIX MYTEH MEXIy BEpPUIMHAMU OPUEHTHUPOBAHHOIO AIUKJIMYECKOTO

rpada).



JlepeBws. bunaproe nepeBo. JlepeBnsi moucka. CrocoObl o0xoma nepesa.
[IpencraBienne apuMeTHUECKUX BBIpAXKEHUN B BUJE JepeBa. JUCKpeTHbIE UTPHI
JIByX UTPOKOB C MoJiHOM nHpopmanmeit. [loctpoenne nepeBa mepedopa BapruaHTOB,
OMHMCAHUE CTPATETUU UTPhl B TAOTUYHOU (popme. BBIMTPHIIIHbIE M TPOUTPHIIIHBIE
MO3ULNU. BBIMTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOro HMHTeJIeKkTa. CepBHCHI MAIIMHHOIO IMEpeBoAa U
pacnio3HaBaHusl yCTHOW peun. KorHUTHUBHBIE cepBUCHL. MneHTH(uKanms u mouck
U300paKEHUH, pacrio3HaBaHHE JULL. Camoo0Oyyaroiuecs CHUCTEMBL.
M cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOT'O MHTEJIEKTa B oOydarouux cucreMmax. Mcmnosiab30BaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poOoToTexHuke. MHTepHer Bemel. [lepcnekTuBs
pPa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYyAJIbHBIX cUcTeM. HelipoHHBIE CETH.

AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

Qopmain3anuss  NOOHATHS — anroputma.  MammHa  TeropuHra  Kak
yHUBEpCcaJIbHas MOZENb BbruucieHun. Tesuc Yépua—TwropuHra.

O1eHKa CIOXHOCTU BbIYMCICHHUI. Bpemst paboTel u 00BEM HCHONIB3yeMOM
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOJHbIX JaHHbIX. OrleHka
ACUMIITOTUYECKON CIIO)KHOCTU  aAJITOPUTMOB. AJITOPUTMBI  MTOJIMHOMHUAIBHOU
cinoxkHoctd. IlepeGopuble anroputmbl. [IpuMepbl pa3iaMUYHBIX — AJITOPUTMOB
pELIeHHs OJHOM 3aa4H, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck mpoCTBIX YuCEN B 3aJaHHOM JMAIa30HE C IOMOLIBIO aaropuTMa
«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(hMETUIECKOTO BBIPAYKECHMSI, 3aIIMCAHHOTO 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 OPUEHTHPOBAHHOTO AIMKIMYECKOro rpada. Aaroputm
JlenkcTphl.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCbUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoeHue aepeBa s 3alaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMmbl o0xoaa nepesa. Vcmonb3oBaHue cTeka u
odepenu 1yt 00Xo/a AepeBna.

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



TUHAMAYECKOTO TMPOTPAMMUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIIHM,
MOICUET KOJIMYECTBA BAPUAHTOB, 3a/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.
Wukancynsiuys, Hacaeq0BaHue, MOIUMOPPH3M.

Cpenbl  ObicTpoit pa3pabotku mnporpamm. [IpoexTupoBanue uHTEpdeiica
nosib3oBaTens. Mcrnonp30BaHWE TOTOBBIX — YNPABISAEMBIX  3JEMEHTOB A
MOCTPOEHUsI UHTEpPeiica.

O630p  s3bIkOB  mporpammupoBaHusi.  [lonatue o  mapaaurmax
IPOrpaMMHUPOBAHMUS.

NupopManuoOHHBIE TEXHOJIOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEIMPOBAHMS: ITOCTAaHOBKA
3ajaud, pa3paboTka  MOJENM, TECTUPOBAHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOJACIMPOBAHUSI.

Jluckperusanusi Npyd MaTEeMaTUYECKOM MOJEIUPOBAHUU HETPEPHIBHBIX
mpoieccoB. MopaenupoBanue OBWKEHHS. MoaenupoBaHue — OMOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJEIM B JKOHOMHKE.  BpluucnurtenbHbie
HKCIIEPUMEHTHI C MOJIEIISIMHU.

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

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

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

MHuorotabnuunbie  0a3bl  JaHHBIX. THIBI CBA3EH MEXIy TaOIUIIaMHU.
Baennwmii xmtou. [{enoctHOCTS 6a3bl JaHHBIX. 3aMPOCHl 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 m300pakeHui C MCIONB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOIMCTB
(mudpoBbIx (PoToanmapaToB MU MHUKPOCKOTIOB, BHIIEOKAMEp, CKAaHEPOB U JAPYTUX



yctpoiicts). ['padumuecknii penakrop. Pazpemenue. Kanpuposanue. Ucnpasnenue
nepcriekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppEeKIMs  LBETA.
OOecuBeunBaHue 1BETHBIX uU300paxeHuil. Perymsb. Pabota ¢ oOmactamu.
OUIbTPHI.

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

Bekrtopnas rpaduka. IlpumutuBbel. I3mMeHeHHE TOpsAKa HIIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynmuposBka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounble Momenu. Marepuanbl. MoJaenupoBaHHE WCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBHble TexHonoruu (3D-npunrepst). IloHdatue o BuUpTyanabHOU
PEaIbHOCTH U JOIOJHEHHOM PEaJIbHOCTH.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSI ITIPOTPAMMBI I10 HMH®OPMATHMKE (YIJTIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJIHET'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yNbTaThl OTPAKAIOT TOTOBHOCTH M CIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEM NO3UIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAIUH, MO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUH, COOTBETCTBYIOIIMNX TPATUIIMOHHBIM LIEHHOCTSIM POCCHICKOr0 OOIECTBa, paCIIMPEHHE KU3HEHHOTO OIbITa U
OTIBITA JIEATEITLHOCTH B MPOIIECCE PeTU3AIlUU CPEACTBAMHU YI€OHOTO MpeMeTa OCHOBHBIX HAMPABICHUN BOCIIUTATEIHLHOM
JEATEIIbHOCTH.

B pesynbpraTe u3ydeHus WHOOPMATUKKM HA YpPOBHE CpeaHEro oOIero oopa3oBaHus y oOydaromierocss OyayT
c(opMUPOBaAHBI CIAEAYIONTNE TUIYHOCTHBIE PE3yJIbTATHI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAaHUE CBOUX KOHCTUTYIIMOHHBIX TMPaB M OOSI3aHHOCTEH, yBaKEHUE 3aKOHA W TIPABOIOPSAKA, COOJIOACHHE
OCHOBOIIOJIATAOIINX HOPM UH(POPMAITMOHHOTO TIpaBa ¥ HHPOPMAITMOHHOMN 6€30MaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOSITh MJICOJIOTUM DKCTPEMM3Ma, HallMOHAIM3Ma, KCeHo(poOuHm, MUCKPUMHUHAIIUU I10
COLMAIBHBIM, PEJTUTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IMPU3HAKAM B BUPTyaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

[EHHOCTHOE OTHONIIEHHWE K MCTOPUYECKOMY HACIENMIO, JOCTHXKEHUsIM Poccuu B Hayke, MCKYCCTBE, TEXHOJOTHUSIX,
MMOHMMAaHHE 3HaUYCHUS MH(POPMATUKY KaK HAYKHU B )KU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEICHNS,;

CIIOCOOHOCTh  OIICHWBATh CHUTYAaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAILHO-
HPABCTBEHHbBIE HOPMbI U IICHHOCTH, B TOM 4KcCJie B ceTu HTepHeT;

4) 3cTeTH4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOIICHNE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOTO U TEXHUYECKOTO TBOPUECTBA;



CIIOCOOHOCTh BOCTIPHMHHMATh Pa3IMYHBIE BUJIBI HCKYCCTBA, B TOM 4YHCJIE OCHOBAaHHOTO Ha WCIOJIb30BAHUU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH 370POBOTO U OE30MacHOTO 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO, B
TOM 4Yucie 3a Cc4€r coOmojeHus TpeboBaHWMK O€30MacHON OSKCIUTyaTalldd CPEACTB HMH(POPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AaKTHBHOW JIEATEIHHOCTH TEXHOJIOTUYECKOM M COIMAIBHONH HANpPaBIEHHOCTH, CIHOCOOHOCTh
UHUIIMUPOBAThH, INITAHUPOBATH U CAMOCTOSATEIHHO BBITIONHSATH TAKYIO EATEITHHOCTH;

uHTepec K cdepaMm mpodecCHOHANTBHON NeATEeIbHOCTH, CBSI3aHHBIM C HH(POPMATHKOHW, MPOrpaMMUPOBAHHEM U
WHOOPMAITMOHHBIMA TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHDKCHHUSX HAayKd WHGOPMATHKA M HAYYHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBEpINATh OCO3HAHHBIN BBIOOp Oymymiei mpodeccuu W peai30BBIBATH COOCTBEHHBIE JKM3HEHHBIC
TUTaHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS:

OCO3HaHUE TI00aTBLHOTO XapakTepa JKOJOTHMYECKUX MpoOJeM W MyTed WX pEHIeHHs, B TOM YHCIEe C YYETOM
BO3MOXKHOCTEH HH(GOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, JOCTIKECHUSIM
HAyYHO-TEXHUUYECKOTO MPOTpecca M OOIIECTBEHHOW MPAKTUKH, 32 CUET MOHUMAHUS POJU HH(POPMAIMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX MPOIIECCOB U MH(GOPMAIMOHHBIX TEXHOJOTUN B YCIOBHUSX IU(POBOI TpaHChOpMaii MHOTHX cdep
KU3HU COBPEMEHHOTO OOIIECTBa;

OCO3HAHHE IICHHOCTH HAyYHOW JeSATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO W HCCIEAOBATEIHCKYIO
JeSITEIIbHOCTh MHIWBUyalIbHO U B TPYIIIIE.

B mpomecce moctuxkeHUss JTUYHOCTHBIX PE3YJbTaTOB OCBOCHUS NPOTPAMMBI MO HH(POPMATHUKE y OOYyJaronIuXcs
COBEPIIICHCTBYETCS SMOITMOHAIBHBINA WHTEJUICKT, MPEANoJaratonuii chOpMHUPOBAHHOCTS:



CaMOpEryJIMPOBAaHUS, BKJIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHWE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHUE,
CIOCOOHOCTh aIaNTHPOBATHCS K AMOIMOHATHHBIM U3MEHEHHUSM U MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEW MOTHBAILIMM, BKIIOYAIONICH CTPEMIICHUE K JIOCTHXKEHHIO 1IEJIM U yCIEeXy, ONTUMU3M, HUHUIIMATUBHOCTb,
yMEHUE ACHCTBOBATh, UCXOAS U3 CBOMX BO3MOYKHOCTEH;

HOMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSTHUE JAPYTUX, YYUTHIBATH €ro MpH
OCYIIECTBICHUN KOMMYHHUKAIIUH, CIIOCOOHOCTh K COUYBCTBHIO U COTICPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOUAIONIMX CIIOCOOHOCTH BBICTpAWBaTh OTHONIICHUS C JAPYTHMH JIFOABMH, 3a00THUTHCS,
MPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

METANIPEIMETHBIE PE3YJIBTATDBI

B pesynbrare u3ydyeHuss MHPOPMATHUKHM Ha YpPOBHE CpeaHero ooumiero oOpa3oBaHus y oOydaromierocsi OyayT
c(OpMHUPOBAaHBI METANpPEIMETHbIE PE3YyJIbTaThl, OTPAKECHHbIE B YHHUBEPCAIbHBIX YYEOHBIX ICHCTBHUSIX, a UMEHHO —
MO3HABaTEJIbHbIE YHUBEpCAJIbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKATHBHBIE YHHBEpCajbHbIC YyueOHbIE JIEHCTBUS,
pEryJATUBHBIC YHUBEPCAJIbHbIC YUeOHbIE JEHCTBUS, COBMECTHAS JI€ATEIbHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOATENILHO (DOPMYIHPOBATh U aKTyaJIU3UPOBATh MPOOIJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JIJIsI CPAaBHEHUS, KiIacCU(UKAIIKA U 0000IIECHHUS;

ONPENEIATh UEIU ACATENbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTUKECHHUS;

BBISIBIISAITh 3AKOHOMEPHOCTH Y MMPOTUBOPEYMS B pACCMATPUBAEMBIX SIBIICHUSX;

pa3pabaThiBaTh IUTAH DPEIICHHUS TPOOJIEMBbI C y4ETOM aHalM3a MMEIONIMXCS MaTepUajbHBIX W HEMaTePHATbHBIX
pECYpCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OILICHUBAaTh COOTBETCTBHUE PE3YyJIbTATOB IIEJISIM, OLICHUBATH PHUCKHU
MOCJIEICTBUIN ACATEIbHOCTH;



KOOPJAMHHUPOBATh W BBHIMOJHATH pabOTy B YCJIOBHUSX PEATbHOTO, BHUPTYaIbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIaJIeTh HABbIKAMHU Y4E€OHO-HUCCIIEIOBATEIbCKOM M MPOEKTHOM JeATEbHOCTHU, HABBIKAMHM pa3pelieHusi mpolsieM,
CIIOCOOHOCTBIO UM TOTOBHOCTBHIO K CaMOCTOSATEILHOMY IOWCKY METOJIOB DEIICHUS MPAKTUUECKHX 3aJ]ad, MPUMEHEHHUIO
Pa3JIMYHBIX METOJ0B MO3HAHMUS;

OCYHIIECTBJISITh  PA3JIMYHBIE BUIBl JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro HWHTEpIpETalnH,
peoOpa30BaHUIO U MMPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX CUTYalUsIX, B TOM YHUCJIE TIPU CO3/IaHUH YUYEOHBIX U COIUAIBHBIX
MIPOEKTOB;

(dbopMHUpPOBATh HAYYHBIN TUII MBIIIJICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH MOHITHSIMU ¥ METOJIAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIBHOM JACSITEIILHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh PUYMHHO-CJIEJICTBEHHBIC CBSI3M M aKTyaJIM3MPOBATh 3a/1ady, BbIJBUTaTh TUIIOTE3Y €€ PEUICHUS, HAXOAUTh
apryMEHTBHI JJIs1 IOKa3aTeIbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TOJYYEHHbIE B XOJE€ PEIICHUs 3aJaud pPe3yJIbTaTbhl, KPUTHUYECKH OLIEHUBATH MX JIOCTOBEPHOCTD,
MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIIATH 11eJICHANPABICHHBIN MOUCK MEPEHOCca CPEJCTB U CIIOCOO0B JEHCTBUS B MTPOGECCHOHAIBHYIO CPENY;

yMETb MEPEHOCUTh 3HAHUS B IMO3HABATEIIBHYIO U IPAKTUUECKYIO 00JIaCTH )KU3HEACSITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIE HJIEU, MpeJjaraTh OPUTHMHAIbHBIE MOAXOJbl W PELICHUS, CTaBUTh MNpOOJIeMbl M 3a/1auu,
JIOITYCKAIOIINE alIbTCPHATUBHBIE PEIICHHUS.

3) pabora ¢ nunopmanuei:

BJIaJIETh HABBIKAMU MOJy4YeHUsSI MHGOPMAIIUU U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh MOUCK,
aHaJIN3, CUCTEMaTU3allUI0 M HHTEPIIPETAINIO HH(POPMAITUK Pa3IMYHBIX BUAOB U (POPM IIPEICTaBIICHNUS,

CO371aBaTh TEKCTHl B PA3JIMYHBIX (opMarax ¢ y4€TOM Ha3Ha4YeHHS WHPOPMAIMHA U IEJIEBON ayJuTOpUU, BHIOWpAs
ONTUMAJIbLHYIO (hOPMY MPEICTABICHUS U BU3yaIU3allNY;



OIICHUBATh JOCTOBEPHOCTH, JICTUTUMHOCTh HHGOpMAIU, €€ COOTBETCTBHE NPABOBBIM M MOPAIBHO-ITUYECKUM
HOpMaM;

UCIIOJIB30BaTh CPENCTBA WH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUWA B PEIICHWH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3allMOHHBIX 3a/Jad C COOJIIOJICHHEM TpeOOBAHUI SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pECypcoCcOepekeH s, MPABOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMAIITMOHHOM 0€3011aCHOCTH;

BJIAJICTh HABBIKAMHU PACMIO3HABAHMSI M 3AIUTH HH(OpMAIuu, HHGOPMAIIMOHHON 0€30TTaCHOCTH TUYHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCcTBHUSA

1) o61enme:

OCYIIIECTBIIATh KOMMYHHUKAITUU BO BCeX cpepax >KU3HU;

pacro3HaBaTh HeBepOajdbHbIE CpEACTBAa OOIIEHWs, IMMOHMMaTh 3HAYCHUE COIMAJbHBIX 3HAKOB, paclO3HaBaTh
MPEANOCHUIKN KOH(MIUKTHBIX CUTYAIlUH U CMATYATh KOH(JIUKTHI,

BJIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIICHUSI U B3aMMOJICUCTBHSI, apTYMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMSATYAThH
KOH(DJIMKTHBIC CUTYyAITUH;

Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ MHIWBHUIYATHbHOW PaOOTHI;

BBEIOMPATH TEMATHKY W METOJIbI COBMECTHBIX JCHCTBUI C y4€TOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH KaKIOTO WICHA
KOJIJICKTHBA;

MPUHUMATH 1IEJIM COBMECTHOM NIESITEIHbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH JAEHUCTBUS MO UX JIOCTHXKECHHUIO:
COCTaBJIATh IJIaH JEHUCTBHH, pacHpeacsisiTh POJIM C y4€TOM MHEHUHM YYaCTHHKOB, OOCYXXJAaTh PE3ylbTaThl COBMECTHOM
paboThI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJa M KaXJOTO0 YYaCTHUKA KOMaHABl B OOIIMI pe3yiabTaT MO pa3pabOoTaHHBIM
KPUTEPUSIM;

npejyiaraTh HOBbIE MPOEKTHI, OIIEHUBATh UJICU C TTO3UIIUH HOBU3HBI, OPUTHHAILHOCTH, TPAKTUYECKON 3HAUMMOCTH;



OCYUIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE NOBEACHUE B PA3JIMYHBIX CHUTYalUsAX, MPOSBIATbH TBOPYECTBO U
BOOOpaxeHue, ObITh NHUITMATHBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

1) camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBISATH MPOOJIEMbI, CTABUTh U (HOPMYIUPOBATDH
coOCTBEHHbIE 3a/1a4M B 00pa30BaTeNIbHON ACSTENbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEIbHO COCTABJISITh TUIAH PEHICHUS TPoOJeMbl ¢ y4E€TOM UMEIOIMUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN M IPEANIOYTECHNN;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OTICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO NIUPOKOW SPYIUIIMM B Pa3HBIX OOJACTAX 3HAHUN, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OLIEHKY HOBBIM CUTyalHsIM, BHOCUTh KOPPEKTUBBI B JIESTEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEeJAM;

BJIAJ€Th HAaBBIKAMU IO3HABATENbHOM pe(JIeKCMU KaK OCO3HAHUSA COBEPIIAEMBIX JEUCTBUI M MBICIUTEIIbHbBIX
MPOLIECCOB, X PE3yJbTaTOB U OCHOBAHHM, UCIOJIb30BATh MPUEMBI pedIeKCUM AJI OLICHKH CUTyallud, BIOOpAa BEPHOTO
peLIeHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATH PEIIEHUS IO UX CHUKECHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB ACATEIbHOCTH.

3) npuHATHSA CeOs U APYrUX:

MPUHUMATh ce0sl, TOHKUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX MPH AHATU3E PE3YIbTATOB ACATEIbHOCTH;



IPU3HABAaTh CBOE MPABO U MPABO JAPYTHUX HA OIIHUOKY;
pa3BUBATH CIOCOOHOCTH TOHUMATh MUP C TO3HUIMH JPYrOro YeIoBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

B nponecce uzydenus kypca nHGOpMaTUKK yriryOJ€HHOTO ypoBHs 6 10 knacce oOy4daromuMucs OyayT JOCTUTHYThI
CJIEYIOIINE TPEIMETHBIE PE3YIIbTATHI:

BJIa/ICHUE MPEACTABICHUSIMU O POJIM MH(OPMALIMK U CBA3aHHBIX C HEH MPOLIECCOB B IPUPOJIE, TEXHUKE U OOIIECTBE,
HNOHATUAMU «UHPOPMAIULY), «AHPOPMAIIMOHHBIIN MPOIIECC), KCUCTEMAY, «KOMIIOHEHTBI CUCTEMBD», «CUCTEMHBIN 3 dEKT,
«H(pOpMaLIMOHHAs CHCTEMay, «CUCTEMA YIPABICHUSY;

BJIA/ICHUE METOJaMHu IoucKka uHpopMauuu B ceTh VHTepHET, yMeHue KPUTHYECKU OLIEHHWBATh HH(OpPMALHUIO,
HOJIy4YEHHYI0 U3 ceTu VHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHbIC, MPUBOJUTH MPUMEPHl MCTOYHUKOB UX MOJYYECHHUS M HAIpPaBJICHUS
UCIOJIb30BaHUs, YMEHHE KiIacCU(PUIMPOBATh OCHOBHBIC 33/Jaud aHaiM3a JaHHBIX (MIPOTHO3UPOBAHUE, KIacCHU(pHUKaIus,
KJIaCTepU3allks, aHAINU3 OTKJIOHEHHUH ), MOHUMATh MOCJIEI0BAaTEIbHOCTh PEIICHUS 3a/1a4 aHaJIn3a JAHHbBIX: COOp MePBUYHBIX
JaHHBIX, OYMCTKA M OLEHKAa KayecTBa JaHHBIX, BHIOOD W/WIM IOCTPOEHHE MOJEIH, IpPeoOpa3oBaHUE JAHHBIX,
BU3yaJIM3alis 1aHHbIX, HUHTEPIPETaLus pe3yIbTaToOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIUIIOB YCTPONCTBA M (PYHKIIMOHUPOBAHUSA COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMIBHBIX
KOMIBIOTEPOB, TEHACHUUN Pa3BUTHS KOMIbIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHNE HABBIKAMU PAa0OTHI C ONEPALIMOHHBIMUA CUCTEMaMH, OCHOBHBIMU BUIAMU MPOTPAMMHOTO 0O€CH€UYEeHUs IS
pelieHns yueOHbIX 3a7a4 110 BBIOPaHHOM clieuanu3alumy;

HaJIMYUE MPENCTABICHUM O KOMIBIOTEPHBIX CETSIX M UX POJM B COBPEMEHHOM MHpE, O 0a30BBIX MPHUHIMIIAX
OopraHu3aiy U (QyHKIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTel, 00 OOIMMX MpUHIUIAX pa3paboTKu U (HYHKIHOHHUPOBAHUS
VHTEPHET-TIPUIIOKEHUN;

NOHMMaHHE Yrpo3 MH(OPMALMOHHONW OE€30MaCHOCTH, HCIIOJIb30BAHWE METOJOB M CPEACTB MPOTUBOAECUCTBUS ITUM
yrposam, co0JrojeHrue Mep 0€30I1aCHOCTH, MPEAOTBPAILAIOIINX HE3aKOHHOE PAacHpOCTPAHEHUE MEPCOHAIBHBIX JAHHBIX,
coOirofieHne TpeOOBaHUN TEXHUKH OE30MaCHOCTH M TUTHEHBI MPH paboTe ¢ KOMIbIOTEpPAMU U IPYTUMH KOMIOHEHTaMHU



U(POBOro OKPYKEHUS, TOHUMAHUE MTPABOBBIX OCHOB MCIOJIH30BAaHUS KOMITBPIOTEPHBIX MPOrpaMM, 0a3 TaHHBIX U PaOOTHI
B cetu MHTEpHET;

NOHMMAaHHWE OCHOBHBIX MPHUHIMIIOB JAWCKPETU3ALMU PpA3IUYHBIX BUAOB HWHGOpPMAIMU, YMEHHE OIpPEACIATh
UH(OPMAIMOHHBIA 00BEM TEKCTOBBIX, Ipa)MUECKUX U 3BYKOBBIX JAHHBIX MPHU 3aJIaHHBIX MapaMeTpax JUCKpPETU3alluH,
YMEHUE ONpEeNENsATh CPEAHIOI CKOPOCTh Mepeaadyn JIaHHbIX, OLIEHWBATh U3MEHEHHE BPEMEHH Mepeiayu MpU U3MEHEHUH
UH(POPMAIIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U;

YMEHHE HCIIOJIb30BaTh MPH PEIICHUHU 3a]a4 CBOMCTBA MO3UIIMOHHOW 3alHUCH YHCEN, allTOPUTMA MMOCTPOCHUS 3aHiCU
Yyucia B TMO3UIMOHHOW CUCTEME CUHUCIIEHHUS C 3aJaHHbIM OCHOBAaHMEM M TMOCTPOEHHUS YHMCIa MO CTPOKE, COAEepKallei
3aMUCh ATOTO YKUCJIA B MMO3UIIMOHHON CUCTEME CUMCIIEHUS C 33JJaHHBIM OCHOBAHHEM, YMEHHE BBIIIOJIHATh apU(PMETHUECKUE
OTepaliy B MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

YMEHHE BBIMIOJHATh MPEOOPa30BaHMs JIOTMUECKUX BBIPAKEHHUM, HCIIONB3Ys 3aKOHBI ajareOpbl JIOTHKH, YMEHHE
CTPOUTH JIOTHYECKOE BBIPAKEHUE B JIU3BIOHKTHUBHOW M KOHBIOHKTUBHOM HOPMAaJbHBIX (opMax MO 3aJaHHOM Tabmuile
UCTUHHOCTH, HCCIIE0BaTh OOJACTh MCTUHHOCTH BBICKA3bIBAHMS, COJEPKAILIEIO IEPEMEHHbIE, peliaTh HECIOXKHBIE
JIOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

MOHUMAaHUEe 0a30BBIX aJTOPUTMOB 0OPAOOTKHM YHCIIOBOM M TEKCTOBON MH(GOpMAIUH (3aMUCh YUCEN B TTO3UITMOHHOM
CUCTEME CUMCIICHMS, HaXOXKJIEHUE BCEX MPOCTBHIX YHCENl B 3aJaHHOM JMara3oHe, oOpaboTKa MHOTOPA3PSIHBIX LETBIX
YHCell, aHAJIU3 CHUMBOJIBHBIX CTPOK U JAPYTUX), AITOPUTMOB IMOMCKA U COPTHPOBKU, YMEHHE OIMPEACNATH CII0KHOCTh
U3y4aeMbIX B Kypce 0a30BBIX aIrOpUTMOB (CYMMHMpPOBAaHHE 3JEMEHTOB MAaCCHBa, COPTHUPOBKA MAacCHBa, MepeOOpHBIE
JIITOPUTMBbI, TBOMYHBIA TIOUCK) U MPUBOAUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB Pa3HOM CIOKHOCTHU JIJIsl PELICHUSI OJJHOM
3a/1a4u;

BJIAQJICHUE YHUBEPCAJIBHBIM SI3BIKOM MpOrpaMMHupoBaHusi Bbicokoro ypoBHs (Python, Java, C++, C#),
MPEACTABICHUSIMU O 0a30BBIX THMAX JAHHBIX U CTPYKTYpax AAHHBIX, YMEHHE HCHOJb30BaTh OCHOBHBIE YIPABIISIONINE
KOHCTPYKIIMU, YMEHHE OCYILECTBIIATh AHAJIU3 MPEJIOKEHHON MPOrpaMMbl: ONPENEIsATh Pe3yJIbTaThl padOThl IPOTrPaAMMBI
IpU 33JaHHBIX HMCXOAHBIX JIaHHBIX, OMNPENENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO IOJYYEHUE YKa3aHHBIX
pe3yJabTaToOB, BBIABIATH JIaHHBIE, KOTOpPbIE MOTYT MPUBECTH K oumOke B paboTe mnporpammsel, (GOpMyIHMpOBATH
IPEJIOAKEHHS 110 YIYUYIICHUIO POTPaMMHOI0 KOJIa;



YMEHHE CO3/1aBaTh CTPYKTYpUPOBaHHbIE TEKCTOBbIE JOKYMEHTHl W JEMOHCTPAI[MOHHBIE MaTepuajbl C
MCIOJIb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX TPOrPAMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

YMEHHE HCIOJIb30BAaTh JJIEKTPOHHBIE TAONMIIBI [JIsl aHalu3a, MPEACTABICHUS U OO0pabOTKM MaHHBIX (BKJIIOYas
BBIUHCJIEHHE CYMMBI, CPETHETO apU(PMETUUECKOTO, HAUOOJIBLIETO M HANMEHBLIETO 3HAUEHHUH, PEILIEHUE YPaBHEHUI, BBIOOD
ONTUMAJILHOTO PELIECHUs, TOA00P JIMHUMU TPEH/A, PELLICHUE 3a4a4 IPOrHO3UPOBAHMS).

B npornecce uzydenus kypca nHGOpMaTUKH yriiyOosnE€HHOTO ypoBHS 6 11 Knacce oOy4daomuMucs OyayT JOCTUTHYTHI
CJIEIYIOLINE TPEIMETHbIE PE3YIIbTATHI:

YMEHHE CTPOUTHh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIME OJHO3HAYHOE JEKOJUPOBAHUE COOOIIEHUH (IpeUuKCHBIE
KO/Ibl), MCHOJb30BaTh MPOCTEHIINE KOJbI, KOTOPbIE MO3BOJSIOT OOHAPYKMBATh M HUCIPABIATh OMIMOKU MpU Iepeaaye
JaHHBIX, CTPOUTH KOJ, OOECIEeUMBAIOUIMM HAUMEHBIIYI0 BO3MOKHYIO CPEAHIOI0 JJIMHY COOOILIEHUS INPU HU3BECTHOM
94acTOTE CUMBOJIOB, MOSICHATH MPUHIUIBI PA0OTHI MPOCTHIX aJITOPUTMOB CXKAaTHs JAaHHBIX;

YMEHHE pelIaTh aJrOpUTMUYECKUE 3aauu, CBSI3aHHbIE C aHAJIU30M rpadoB (3a1a4u MOCTPOEHHS ONTUMATBHOTO MyTH
MEXJy BEpIIMHAMHU rpada, ONpPEeICHHs KOJIMYECTBA PA3JIMYHBIX IMYTEH MEXIy BEpIIMHAMH OPHUEHTUPOBAHHOTO
allMKJIMYECKOTro rpada), yMEHHE HCIOJIb30BAaTh JAEPEBbs NPU AHAIM3€ U IOCTPOCHUU KOJOB U JUISl IPENCTABICHUS
apu(pMeTHYECKUX BBIPAXKEHUH, IPU PELICHUH 3a]1a4 MTOUCKa U COPTUPOBKU, YMEHUE CTPOUTH JEPEBO UTPHI MO 33JaHHOMY
aJITOPUTMY, pa3pabaThiBaTh U 0OOCHOBBIBATh BHIUTPHIIIHYIO CTPATErHIO UTPHL;

yMEHHE pa3pabaTbiBaTh W PEAIM30BBIBATH B BHJAE MNpOrpaMm 0a30Bble aIrOPUTMbI, YMEHHE HCIOJIb30BaTh B
IporpaMMax JaHHbIC Pa3JIUYHbIX THIOB C YYETOM OTPAaHUYEHUN HA AMAMA30H UX BO3MOKHBIX 3HAUEHUU, IPUMEHSATH MIPH
pELIeHNN 33J1a4 CTPYKTYpPBl JaHHBIX (CIIUCKH, CIOBApPH, CTEKH, OUYEPENH, JEPEBbsI), UCIOIb30BaTh 0A30BBIEC ONEPALUU CO
CTPYKTYpaMH JTaHHBIX, IPUMEHITh CTAaHAAPTHBIE U COOCTBEHHBIE MOANPOTPaMMBI JJIsi 00paOOTKH YUCIIOBBIX TaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpU pa3paboTKe MporpamMM OMOIMOTEKH MOANPOrpaMM, 3HATh (PYHKIIMOHAJIbHbIE
BO3MOXKHOCTH MHCTPYMEHTAIBHBIX CPEACTB CPEAbl pa3paOOTKH, YMEHHE HCIIOJIb30BaTh CPEICTBA OTIAAKH MPOTpamMM B
cpelie MpOoTrpaMMHUPOBAHUS, YMEHUE TOKYMEHTHPOBATH MPOTPAMMBIL;

YMEHHE CO3jaBaTh BEO-CTPAHULLbI;

BJIa/ICHWE OCHOBHBIMU CBEJICHUSIMU O 0a3axX JAaHHBIX, UX CTPYKTYpe, CPEACTBAX CO3JaHUs U paboThl C HUMH, YMEHUE
UCIIONIb30BaTh TaOJMYHbIE (pENALMOHHbBIE) 0a3bl JAHHBIX (COCTABIATh 3aIIPOCHI B 0a3aX TaHHBIX, BBITIOJIHATH COPTUPOBKY U
IIOMCK 3amucell B 0a3e JaHHbBIX, HAIOJHATh pa3pad0TaHHY0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;



YMEHHE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUYECKUE MOJENH JUIsl aHaiau3a OOBEKTOB M IPOIIECCOB:
dbopMynupoBaTh II€NIb MOJCIUPOBAHMS, BBIMOJIHATH AHAIU3 pPE3yJbTAaTOB, MOJYYEHHBIX B XOAE€ MOJEIUPOBAHUS,
OLICHUBATh COOTBETCTBHE MOJIEIH MOJEIUPYEMOMY OOBEKTY HIIU MPOIIECCY, IPEICTaBISATh pe3yIbTaThl MOACTUPOBAHNUS B
HATJISIIHOM BU/IE;

yMEHUE OpraHMU30BbIBATh JIMYHOE HH(POPMALMOHHOE NPOCTPAHCTBO C HCIHOJIB30BAHUEM DA3IUYHBIX CPEICTB
IU(GPOBBIX TEXHOJOTUN, MOHMMAaHHUE BO3MOXHOCTEH LHU(MPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, LU(PPOBBIX
00pa3oBaTeNIbHbIX CEPBHCOB;

NOHUMAaHWE OCHOBHBIX TPHUHIMIIOB pabOThl, BO3MOXHOCTEH M OrpaHWYECHUS TNPUMEHEHHUS TEXHOJIOTUM
MCKYCCTBEHHOT'O MHTEJUIEKTa B PA3JIMYHBIX OOJIACTSAX, HAJMUYUE IMPEICTABICHUI O Kpyre pelaeMbX 3aJad MalluHHOTO
oOyueHust (pacro3HaBaHMs, KilacCU(PUKAMKM W TPOTHO3HPOBAHMA) HAJIMYME MPEICTABICHUA 00 HCIOIb30BaHUN
UH(GOPMAIIMOHHBIX TEXHOJIOTHI B pa3MYHbIX MMPodeccruoHaNbHbIX chepa



