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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no urdopmaTtuke (yriryOJaEHHBINH YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBAHUM K pe3yibTaTaM
OCBOCHHSI OCHOBHOM  00pa30oBaTENbHOM  MpOrpamMMmbl — CPEJHEro  OOIIEero
oOpazoBanus, npeacrasieHHbix B PI'OC COO, a taxxke denepanpHOil padboueit
IPOrpaMMBbl BOCITUTAHHSL.

[IporpaMmma 1o wuHpoOpMaTHKe AT TPEACTABICHHWE O IIeNAX, OOIIeH
cTpareruu OOy4YeHHUs, BOCHUTAHHMS M PAa3BUTUS OOYYArOIIMXCS CPEACTBAMHU
yuebHoro mpenmeta «Uudopmaruka» Ha yriyOnéHHOM YpPOBHE, YCTaHABJIMBAET
o0s13aTenbHOE npeaIMeTHOE coJiepKaHue, npeycMaTpuBaeT ero
CTPYKTYypUpOBaHHE TIO pa3zesiaM B TeMaM Kypca, ONpeeNsieT pacipeaesiecHue ero
Mo Kjaccam (rojiaM M3y4deHus ), 1a€T MpUMEpPHOE pachpecsicHue y4eOHbIX 4acoB
N0 TEMAaTHUYECKUM pasfenaM Kypca U PEKOMEHAyeMylo (IpUMEpHYIO)
NOCNEAOBATEABHOCTh  MX  M3yY€HHUS C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTUKM Yy4eOHOTO Mpolecca, BO3PACTHBIX
0COOCHHOCTEH 00yJaroOmUXCs.

[TporpamMma mo nHGpOPMATHKE OMPEeIIIeT KOTMUSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTepUCTUKU Y4eOHOTO MaTepHalia JJsl KaXJI0To roja U3yuyeHus, B TOM YUCIIE
JUIS COAEPATEeIbHOTO HAMOJHEHHs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOUHON
aTTeCTalluU o0yuarommxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCcyJIapCTBEHHON MUTOrOBOM aTTecTaluu). [IporpamMmma o uHbpopMaTUKE SIBISETCS
OCHOBOHM JJII COCTaBICHHS AaBTOPCKUX YyUYEOHBIX MPOrpaMM H YYEOHHKOB,
NOYPOYHOIO MJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cpenHeM o01ieM 00pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(MOPMATHKH KAaK HAyYHOW JAWCHMIUIMHBI, HW3YyYarolien
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOKHOCTH aBTOMATHU3AIMHA HHPOPMAITMOHHBIX
IPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  O0JacTd  NPUMEHEHUs  HUHDOPMATUKH, TPEXKAE  BCETO
UH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUAIBbHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATHKH ¥ HWH(DOpPMAIIMOHHON
JESITEIIBHOCTH.

Kypc nndopmatuku st ypoBHsS CpeAHEro 001ero oOpa3zoBaHUs SIBISETCS
3aBEpUIAIOIIMM 3TallOM HEMPEepPhIBHOW TMOATOTOBKM OOy4YaloOIIUXCs B 00dacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha coJiepkaHue Kypca MHQOPMATHKH YPOBHS OCHOBHOTO OOIIETO0 O0Opa30BaHUS U
OMBIT  TIOCTOSSHHOTO  TIPUMEHEHHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHYECKOE OCMBICICHHE, MHTEPIIPETalni0 U 0000IIeHHe
3TOTO OTBITA.



Pesynbprarel  yrimyOn€HHOTO ypOBHS U3ydeHUA y4eOHOTO TmpeameTa
«Uudopmatukay OpUEHTHpPOBAHBI Ha TOJYUYEHHWE KOMIIETEHTHOCTEH NSt
nocyienyromneil  mpodeccCHoHaTbHON  NTEeATeTbHOCTH KaK B paMKax JaHHOU
peIMETHON 00J1aCTH, TaK U B CMEXKHBIX € HeMl 00s1acTsaX. OHU BKIIIOYAKOT B CeOs:

OBJIAJICHAE KJIIOYEBBIMU IOHATHSAMM M 3aKOHOMEPHOCTSAMM, Ha KOTOPBIX
CTPOMUTCSl JaHHas MpeaMeTHas 00JacTb, Paclo3HaBaHHE COOTBETCTBYIOUIMX WM
IPU3HAKOB M B3aWMOCBSI3€H, CTOCOOHOCTH JEMOHCTPUPOBATH PA3TUUYHbBIE TTOIXObI
K U3YYCHUIO SIBJICHUN, XapaKTEPHBIX JIJI U3ydaeMOl IpeAMEeTHON 00J1acTH;

YMEHUE peularb THUIIOBbIE NPAKTUYECKHE M TEOPETUYECKHE 3aJauH,
XapakTepHbIC JUI1 HUCIIOJIB30BAaHUA METONOB W HWHCTPYMEHTapus JaHHOU
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAHHON MpEeAMETHON 00JIaCTH Kak IEeIOCTHOU
TEOpUU (COBOKYIHOCTU TEOpHUIl), OCHOBHBIX CBS3SIX CO CMEXHBIMH OOJaCTIMHU
3HaHUM.

B pamkax yriayGn€HHOrO ypoBHS M3y4deHHs] MH(OPMATUKH 00ECIeUHBACTCS
eJICHAIIpaBJIeHHAsl MMOATOTOBKAa O0YyYalolIMXcs K MPOJOJDKEHUIO 00pa3oBaHUs B
opraHu3anusx  npodhecCUOHATBLHOTO  00pa3oBaHWsI 1O  CHCIHATBHOCTSM,
HEIOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTMSIMHM, TaKMUM Kak
IporpaMMHasi MH)XXEHEpHs, MHPOpMAalMOHHAsi 0€30M1acCHOCTb, MH(OPMALMOHHBIE
CUCTEMBl M TEXHOJIOIMHM, MOOWJIBHBIE CHCTEMBl M CETH, OOJbIIKME JaHHbIE U
MalIMHHOE OOy4YeHHE, TNPOMBIIUICHHbII WHTEpPHET Belled, WCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMU OECHpOBOAHOM CBSI3H, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHH, CHUCTEMBI PACIpPEICIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyaJIbHOU H
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHast 1enb u3yueHusi ydeOHoro mpeamera «Wudopmatuka» Ha
yrayOn€HHOM YpPOBHE cCpenHero oOmiero oOpazoBaHuss — oOecredeHue
JAJIbHENIIET0 pa3BUTHA HH(OPMALMOHHBIX KOMIIETEHUMH O0y4arouierocsi, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BHUBAOIIETOCs MH(POPMALMOHHOIO O0IIeCTBA
¥ BO3pACTAIONIEH KOHKYPEHLUMH Ha pPBIHKE TpyAa. B CBS3M C 3TUM H3ydEHHE
uHpopmatuku B 10—-11 knaccax 10KHO 00€CTICUUTH:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAaHHOIO Ha MOHMMAHUU POJIU
UHPOPMATUKH, HWHPOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTMA B
COBPEMEHHOM OO0I1IECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIICHUS;

c(OpMUPOBAHHOCTh yYMEHHM pa3nuuyaTh (aKTbl U OLIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJIETh HX CBA3b C KPUTEPHUSIMH OLCHUBAHHUS U CBS3b
KPUTEPUEB C OMPEIECIEHHON CUCTEMOU LIEHHOCTEM, MMPOBEPATH HA JOCTOBEPHOCTD U
000011aTh HH(pOPMAITHUIO;



c(hOPpMUPOBAHHOCTh  TPEJACTABICHUA O BIUSHUM  WH(POPMAITMOHHBIX
TEXHOJIOTM Ha JKWU3Hh UYEJIOBEKa B OONIECTBE, IMOHWMAHHE COIMAJIHLHOTO,
HKOHOMHYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOTO, IOPUIAYECKOTO, MPUPOIHOrO,
SPrOHOMHYECKOT0,  MEIMUIMUHCKOTO M (PU3UOJOTMYECKOTO  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATUE TMPABOBBIX U TUYECKHUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHME OTBETCTBEHHOCTH JIIO/ICH, BOBJICYEHHBIX B CO3JaHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCTpaHeHre HH(OpMAINY;

CO3J]aHUE YCJIIOBHM IJi pa3BUTHS HABBIKOB Y4YEOHOMW, MPOEKTHOH, HAY4HO-
UCCJIeIOBATENLCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHMBAIIMHM OOYYalOIUXCS K
CaMOpPa3BUTHIO.

B conepxxannm yuebnoro mpeamera «MHpOpMATHKa) BBIIETSIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Paznen «llu¢gpoBass rpaMOTHOCTH» TMOCBIIIEH BOIPOCAaM YCTPOWCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IU(POBOTO  OKPYKECHHS, BKIIOUas
KOMITHIOTEPHBIC CETH, UCIIOJIb30BAHUIO CPEACTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCHONB30BAHUIO HWHTEPHET-CEPBUCOB, WHOOPMAITMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue ocCHOBbI HHGPOPMATHMKH» BKIIOYaeT B ceOs
MOHATUUHBIA anmapat WHPOPMATUKH, BOMPOCHI KOJUPOBAHUS HH(POpPMAIIUU,
u3MepeHus MHGOPMAITMOHHOTO O0BEMA JTaHHBIX, OCHOBBI alIreOphl JIOTHKUA U
KOMITBIOTEPHOTO MOJIEIIMPOBAHHS.

Pasznen «AaropurmMsl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHHS, pa3pabOTKy aJrOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHUpOBaHNE HABBHIKOB pPEANHM3allMM MPOTPAaMM Ha S3bIKAX MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MudopmMaumoHHbIe  TEXHOJOIrMHM»  TIOCBALIEH  BONPOCAM
npuUMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJIOTHM, pPEaM30BaHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHCIE B 33Ja4ax aHaIn3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJIEKTPOHHBIX TAOJMWIl IS PEIICHUS
MPUKIIAJIHBIX 3a]1a4.

B npuBenéuHom nanee coaepxkanuu ydyeOHoro mpenmera «HMudopmaTukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeNBHYI0 TPOTrpaMMy OOYYEHHS, HO MOTYT OBITh TIPEIJIOKEHBI JJISl U3YUCHUS
OTJIETTLHBIM MOTHBUPOBAHHBIM U CITOCOOHBIM O0YYarOIIHMCSI.

YrinyOn€éHHbld  ypOBEHb HW3Y4YEHUST HMHPOPMATUKU PEKOMEHIYeTCs MJis
TEXHOJIOTUYECKOTO0  MpOQuis, OPUEHTUPOBAHHOTO HA  HWHXKEHEPHYIO U
UHOOPMAITMOHHYIO c(epbl AEATENbHOCTU. YTIIYyOJIEHHBIA YpOBEHb H3y4YEHUS
UHPOPMATUKNA OOECIIeUUBACT: MOJATOTOBKY OOY4YalOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEIUATBLHOCTH B 00JIacTU HMH(POPMAIMOHHBIX TEXHOJOTHH W WHKEHEPHBIC
CIIEIUATBLHOCTH, y4YacTHE B TPOEKTHOW W HCCIEAOBATEIILCKOW JESTEIHHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMpPaBICHUSMU OTpaciu HH()OpMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YY4aCTHIO B OJIMMIIHAJaX U cAayde
EnuHoro rocy1apcTBEHHOTO SK3aMeHa 10 UHPOpPMaTHKe.

[TocnemoBaTenbHOCTh M3YYEHHUS TEM B Tpelnesiax OJHOTO Toja OO0ydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHUIO YYHUTENs TpPH IMOATOTOBKE pabouei
POrpamMMbl U MMOYPOUYHOIO IJIAHUPOBAHUSI.

OO611ee YncIo YacoB, PEKOMEHI0BAHHBIX IS M3yYeHHs] UHPOpPMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJIEIO).



COJEPKXAHME OBYUYEHUA
10 KJTACC

HugpoBas rpaMOTHOCTH

TpeOoBaHus TEXHUKM O€30MAaCHOCTM M TUTMEHbl Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPY>KEHUS.

[TpuHIUnBl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTYypa
don Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIECCOPOM.
OmnepatuBHasi, TOCTOSHHAasT M JOJroBpeMeHHas mnamsaTe. OOMEH JaHHBIMU C
MOMOI1IbIO IUH. KOHTpOsIepsl BHEIIHUX YCTPOUCTB. [IpsiMOi TOCTYIT K TAMSITH.

OCHOBHBIE ~ TEHACHUWHM  PA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHII.
[TapannenbHbie BBIYUCIICHUS. MHoronpoueccopHbIe CUCTEMBI.
CynepkoMbioTepsl. PacnpenenéHnbpie BbIUNMCIUTENbHBIE CUCTEMBI U 00paboTKa
OONbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX pOJb B
KOMMYHUKAIUSAX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
Po6oTu3npoBaHHbIE TPOU3BOICTBA.

[IporpammHOe oOecrnieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOr0 obOecrieueHus: U uUx Ha3zHaueHue. OCOOEHHOCTH MPOTrPaMMHOIO
obOecrieueHns MOOWJIBHBIX ycTpoucTB. IlapainenbHoe nNporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OnepaliOHHbIE CHUCTEMBI. Y THUJIUTHI.
Hpaiigepsl  ycTpouicTB. HWHCTAUISIIMA W JEUMHCTAIUIALMA  NPOTPAMMHOTO
oOecrieyeHus.

daiinossie cuctembl. [IpuUHIMMIBI pa3MelieHUss U UMEHOBaHUs (HaloB B
nosiroBpeMeHHou namsty. [llabmons! 1u1s onvcanus rpynmn Qaityios.

[Iporpammuoe obecneuenue. JIuneH3npoBaHue NPoOrpaMMHOro ooecrneyeHus
u uudpoBeix pecypcoB. IlpompuerapHoe u CcBOOOJHOE MPOTpaMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE MCIOIb30BaHUE MPOrPaAaMMHOIO
obOecrieueHnss W UUGPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasi
3aKkoHOHATenbCTBOM Poccuiickon denepannu 3a HEMPABOMEPHOE MCIOJIb30BAHUE
pOorpaMMHOTro obecrieueHus: U UPPOBBIX PECYPCOB.

[IpyHLIMNBI TOCTPOEHUS U ANapaTHbIE KOMIOHEHTHI KOMITBIOTEPHBIX CETEM.
Ceresble npoTokoibl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokosl
creka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojcety ¢ momMouipio Macok mnojacereir. CereBoe
agMUHHCTpUpoBaHueE. llonmydyeHrne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CcBsI3U C y3i10M ceTH. OmnpeneneHue MapuipyTa JIBHKEHUS
IIAKETOB.

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



(Hampumep, JIOKalus MOOWJIBHBIX TeIe(POHOB, OIpPEAETICHHE 3arpyKEeHHOCTH
aBTOMAarucTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMUII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBHUCHI U yciayrd. CouuanbHbIE CETH —
opraHu3alys KOJUIEKTUBHOTO B3aMMOJCHCTBUS M oOMeHa naHHbIMU. CeTeBoi
ATUKET: MpaBuWia TMOBeIeHUs B KubeprpoctpaHctBe. [IpobiieMa mnoaiIMHHOCTH
nosryueHHOM nHpopmannu. OTKpBITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOTeHHbIE W HKOHOMHUYECKHE YIPO3bl, CBA3aHHBIC C MCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTH. OOI1mue mpodieMbl 3allUuThl
uHpopmarmu  u  uHPOpMAMOHHOW  Oe3omacHocTH. CpeacTBa  3allMThI
uH(pOpMaIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHbOpMallMOHHbIX  cucTeMmax. IIpaBoBoe obOecrneueHue UHOOPMALMOHHON
0€30I1aCHOCTH.

[IpenoTBpamnieHue  HECAHKIIMOHMPOBAHHOIO  JOCTyNma K  JIMYHOM
KOH(HIeHIIMATbHON MHPOpMallUU, XpaHALIEHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpaMMHOe 00ecredeHrne U CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHu3anusi JAYHOTO apxXuBa
uHpopmaruu. Pezepsroe konupoBanue. [laponpHas 3amura apxusa.

[udposanne nanubix. CUMMETpUUYHBIE U HECUMMETPHUYHBIE IUQPBHI.
[udper npoctoit 3amensl. Iudp Lesaps. IMudp Buxenepa. Anroputm
mmmdposanust RSA.

TeopeTuueckne 0CHOBbI HH(POPMATHKHU

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

HenpepbiBHbIE M JTUCKPETHBIE BEJIMYMHBI U cUTHaibl. HeoO0xoamMocTh
JUCKpeTH3aluu MHGPOpMali, NpeJHa3HAYCHHOM Ui XpaHEeHHs, Mepefadyd U
00paboTKu B HU(POBBIX CUCTEMAX.

JIBonuHoe KkomgupoBaHue. PaBHOMEpHble U  HEpPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHHM, 3alTMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycinosue @Pano. I[locTpoeHne OIHO3HAYHO JEKOAUPYEMBIX KOJAOB C MOMOUIBIO
nepeBa. Exununbl namepenust konudectsa nHpopmanmu. AnpaBUTHBIA MOAXO K
OLICHKE KOJIM4YeCTBa HH(OpMaLIUU.

Cucrembl cumucinenus. Pa3pépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuuciieHus. CBOWCTBa MO3UIIMOHHOM 3amUCU  Yucha:
KOJIMYECTBO IU(P B 3allKCH, IPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
cuMcleHus. AJITOPUTM TIEpeBOa IEeJIoro Ynucia U3 P-n4HON CUCTEMBI CUMCIICHUS B
JNECATUYHYI0. AJTOPUTM MepeBoja KOHEUHOM P-uuHON npoOu B IECATHUHYIO.
ANTOpPUTM TMepeBojia IEJIOr0 4ucia U3 JECATUYHOM CHUCTeMbl cuucieHust B P-
nuynyto. IlepeBon KoHewHOW necsaTUYHOM Jpobu B P-nunyro. [[BouuHas,
BOCbMEpUYHAs U IIECTHAALIATEPUYHAsI CUCTEMbl CUHMCIICHHS, CBSA3b MEXKAY HUMHU.



ApudmeTnueckne omepanrdyd B TMO3WIMOHHBIX CHCTEMaxX CUYUCICHUA. TpouvHas
YPaBHOBEIIEHHAs] CUCTEMA CUMCIEHUs. JIBOMUHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanne TtexcroB. KomupoBka ASCIl. OpnoOaiiTHBIE KOIUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenne WHPOPMAITMOHHOTO
00BEéMa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  uzoOpaxkenuit. OueHka uHPOpMALMOHHOTO  00BEMa
rpaduuecKux TaHHBIX MPU 3aJaHHBIX pPa3pelIeHUH U TTTyOrHE KOAUPOBAHUS IIBETA.
[IBeToBbie Momenu. BekTopHoe komupoBanue. Dopmathbl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

KoaupoBanue 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 TOXKIECTB C MOMOLIBIO
TaOJIMI ICTUHHOCTH. Jlornueckue onepannu 1 onepanuy Haj MHOKECTBAMH.

3aKoHbI anredpbl JIOTUKH. OKBHUBAJEHTHBIE MPEOOPa30BaHUSA JIOTUYECKUX
BBIpAKCHUU. JIornueckue ypaBHEHHUs U CUCTEMbI YPaBHEHUM.

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

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

Jlornueckue »35€MEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropa3psaaubeii cymmarop. IlocTpoeHue cxem Ha JOTHYECKUX 3JIEMEHTaX II0
3aJJTaHHOMY JIOTHYECKOMY BBIPAQKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHMCEN B MNaMATH KoMIbloTepa. OrpaHHMYEHHOCTH
JMana3oHa 4YHCeNl IpU OrPaHUYEHHHM KOJWYecTBa paspsaoB. IlepenosiHeHue
paspsiqHON ceTku. be33sHakoBbIE M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWUT. /[BOMYHBIN
JIOTIOJIHUTENBHBIN KOJ OTPULIATEIIHHBIX YUCET.

[loGuToBBIE JoTHUYecKue orepanuu. Jloruyeckuit, apupMeTUUECKUN W
nukinyeckuit  capurd. lludpoBanue ¢ mnoMoupbl0 MOOUTOBOM  omnepanuu
«uckimovaromee NIy,

[IpencraBneHre BEUIECTBEHHBIX YMCEI B NaMATH KOMIIbIOTEpa. 3Hadalas
4acTh U MOPAJOK uucia. JlmanazoH 3HaAYeHWI BellecTBEHHbIX yucen. [Ipobnemsl
XpPaHEHHs BEIIECTBEHHBIX WYHCEJ, CBSA3AaHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3psaoB. BreimonmHeHuwe onepauuid ¢ BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIHUOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI U TPOrPaAMMHUPOBaHUE

Omnpenenenre BO3MOXHBIX PE3ylIbTaTOB padOThl MPOCTEHIIMX aNTOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIHATEIBHBIX alroputmoB. OmpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl penieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIAMUUK, NpoduaupoBIMK. KoMmuismuss u UHTepHperanus
nporpamm. BupTyanbHble MallIvHBbI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUHBIX Tabimuiu. Otianoussii BbiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpamMMel. Touku octa”oBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LEJIOYUCIIEHHbIE, BEIIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxubie ycnoBus. [luknel ¢ ycinoBueM. I{ukiabl MO MEPEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IUKJIOB. HBapumaHT 1UKIA.
CocraBneHue LUKIA C HUCIOJB30BAHUEM 3apaHEE ONPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JlokyMeHTUpOBaHue IIPOrpPaMM. Hcnonp3oBanne KOMMEHTapHUEB.
[ToaroToBka onucaHus IPOrpaMMbl U HHCTPYKIIUH IS ITOJIB30BATEIS.

AAroput™Mbel 00pabOTKM HATypaJIbHbIX YMCEJ, 3alIUCAHHBIX B MO3ULMOHHBIX
CHUCTeMaX CUHMCJICHHA: pa30MEeHHE 3amuch 4YHhClia Ha OTHCNbHbIE LUDPHI,
HaXO0XJICHWE CYMMBl M TMpOU3BEACHUSA LU(p, HAXOXKACHHE MaKCHUMaJbHOU
(MuUHUMAaTBHOW ) TG PHI.

HaxoxaeHue Bcex NMPOCTBIX YMCEN B 3aJlaHHOM JuarasoHe. [IpencraBinenue
yucia B BUJI€ HA0Opa MPOCTBIX COMHOKUTENEH. ANrOpUTM OBICTPOTO BO3BEACHUS
B CTEIIEHb.

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

Paz6uenue 3amaun Ha noazanaun. [loamporpammel (porieAypsl U QYHKIIAHN).
Pexypcus. PexypcuBHbie 00bekTHl ((ppaktansl). PexypcuBHbIE mnpouenypsl u
¢ynkun. Mcnonb3oBanue cTeka A OpraHu3alii PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOW OMOJMOTEKM S3bIKa IMPOTrPAMMUPOBAHMSL.
[Tonkimtouenne  OMONMOTEK  MOANPOTrPaMM  CTOPOHHUX  MPOU3BOJUTENEH.
MoayJIbHBIM NPUHIUIT TIOCTPOECHUS ITPOTPAMM.

Uucnenusle MeTonabl. TouHoe U NPUOMMHKEHHOE pEUICHHs —3aJayu.
YucneHHble METOBI PELICHUS] YpaBHEHUI: METO/ nepedopa, METOA MTOJIOBUHHOTO
nenenus. [Ipubnmx€HHOE BBIUKMCIICHUE JUIMH KPUBBIX. BhIuMclieHHE TMIIomaae
Guryp ¢ INOMOLIbIO YMCIEHHBIX METOAOB (METOJ NPSIMOYTOJIbHUKOB, METO[



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

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMH — SI3bIKa
MPOTpaMMHUPOBAHUS /i1 OOPAOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00PaOOTKH
CUMBOJIBHBIX CTpPOK: TIOJICYET KOJMYECTBA IMOSBIICHUM CUMBOJA B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO MNPOOETbHBIM CHMBOJIAaM, MOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€Ha HAWJICHHOM IMOJCTPOKM Ha JPYTYH) CTPOKY.
['eHepanmsi BceX CJIOB B HEKOTOPOM ayihaBHTE, YAOBIETBOPSIONMIUX 3aJaHHBIM
orpaanueHusM. [Ipeobpa3zoBaHue unciaa B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M MOCHEAOBATENIBHOCTH 4YHCeNl. Bbruncienne 0000mEHHBIX
XapaKTepUCTHUK 3JIEMEHTOB MacCHBa WM YUCIOBOM MOCIEI0BATEIBHOCTH (CYMMBI,
IPOU3BENIEHUS, CPEAHEro apupMETHUYECKOro, MUHUMAJIBHOTO U MaKCHUMaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIUX 33JJaHHOMY YCIOBHIO).
JInHEeNHBIN MTOKCK 3aJTaHHOTO 3HAaYEeHUSI B MacCHUBeE.

CoptupoBka ogHOMEpHOTO MaccuBa. [IpocTbie METOIBI COPTHPOBKU (METO.
nmy3bIpbKa, METOJ BBIOOpa, COPTHPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHHUEM.
beictpas coptupoBka MmaccuBa (amroputm QuickSort). JIBowdHbIii TIOMCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHbIe MacCuBbl (MaTpuIllbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCHBOB: 3aIl0JIHEHHE JBYMEPHOTO YHCIIOBOTO MacCHBa IO 3aJaHHBIM MIPaBUIIAM,
MIOUCK 3JIEMEHTA B IByMEPHOM MAaCCHBE, BBIUMCICHHE MaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCCHBa, IEPECTAaHOBKA CTPOK U CTOJIOIIOB
JIBYMEPHOT'O MacCHUBa.

HNudopmManuoHHbIE TEXHOJIOT U

TexcroBbiii mporneccop. PenaktupoBanume u QopmarupoBanue. [IpoBepka
opdorpaduun u rpammaruku. CpeacTBa MOHMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Mcnonw3oBanue — ctuwieil.  CTpyKTYypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomiekTuBHas paboTta € JIOKYMEHTaMH.
HMHCTpyMEHTBI pelieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. O6IayHble CEPBUCHL.
HenoBast mepenucka. Pedepar. [IpaBunma nuTUpOBaHUS HUCTOYHUKOB U
opopmiieHus Oubnuorpaduueckux ccbuiok. OdopmiieHHEe CHUCKa JUTEPaTyphI.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TeKcTa. TeXHUUYECKHE Cpe/ICTBAa BBOJA
TekcTa. CrHenuanu3upoBaHHbIE CPEACTBA PEIAKTHUPOBAHUS MAaTeMaTHYECKUX
TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 3aJauyM aHalIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccudukanums, KiacTepusanus, aHaiu3 OoTkIoHeHuH. IlocnegoBaTenbHOCTD
pelieHus 3aja4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOCHUE MOJEINH, MPeoOpa3oBaHUE JAHHBIX,
BU3yalIM3alus JaHHBIX, HHTEpIpeTanus pe3ynbTatoB. [IporpaMMubie cpencTsa u



UHTEPHET-CEPBUCHI ISl 00pabOTKHU U MPeICTaBICHUS JTaHHBIX. bobline nTaHHBIE.
Mammnnoe o6yuenue. HTeeKTyalbHbII aHaTu3 JaHHbIX.

AHanu3 JaHHBIX C MOMOINBIO JEKTPOHHBIX TaONUl. BbryncieHue cyMMbl,
cpeaHero apuMeTHIecKoro, HauOoIbIIETO (HAMMEHBIIIETO) 3HAUCHUS Uala3oHa.
Brerancnenne kodd@duimeHTa KOppelsuu JBYX pAIOB JaHHBIX. [locTpoeHme
CTONOYATHIX, JMHEMYaThIX M KpYyroBblx jguarpamm. Iloctpoenne rpadukos
¢bynkuuii. [TogOop auHUM TpeH I, pelIeHne 3a/1a4 MPOTHO3UPOBAHUS.

UncneHHOE peIIeHHEe YpaBHEHHH ¢ TIOMOIIbI0 TOA0O0pa MapameTpa.
OnTuMu3aIms Kak MOMCK HAMIYUIIero pelieHus B 3aJaHHbIX ycloBusx. LleneBas
¢byHKIMsA, orpaHudeHus. JIokambHBIE ¥ TIOO0ANBHBIH MUHUMYMBI IIEJIEBOM
¢ynkiun. Pemenue 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KJTACC

Teopernueckne 0CHOBBI HHPOPMATHKHU

TeopeTndyeckue TOAXOJAbI K OIEHKE KOJWYeCcTBa HH(pOpMAIMU. 3aKOH
agauTuBHOCTU HHGopmaiuu. Popmyna Xaptiu. MHbopmalus U BEepOSTHOCTS.
®opwmyna lllennona.

Anroputmbl cxaTusi nmaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTropuTMBI CKaTHS JaHHBIX C MOTEPSMH. Y MEHBIIICHHE
rIIyOuHBI KoJupoBaHusl 1iBeTa. OCHOBHBIC HjeH aroputMoB cxatus JPEG, MP3,

CkopocTh Tmepeayd JaHHBIX. 3aBUCHUMOCTh BpPEMEHM Iepeauyd OT
nH(OPMAITMOHHOTO O00BEMA JTAHHBIX M XapaKTePUCTUK KaHana CBs3u. [IpuduHbI
BO3HMKHOBEHHUS OIMMOOK Tpu mepenadye AaHHBIX. Koppl, IMO3BOJISIONINE
0oOHapy>XKHBaTh U MCIHPABIATH OIMIMOKH, BO3HHUKAIOIIME MPHU Tepeaade JaHHBIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ moBropenuem 0utoB. Koapl XaMmuHra.

Cucremsl. KoMmoHeHTBHI cHCTEMBI M HX B3aumojeurcTBhe. CHUCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBA3b.

Mopaenun u monenupoBanue. llens monenupoBanus. COOTBETCTBUE MOJEIU
MOJIETUPYEeMOMY OOBEKTY WJIM Tpolieccy, Ieau mojaenupoBanus. dopmanuzaius
MPUKIIAIHBIX 3a]1a4.

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

I'padwi. OcHoBHbIe TTOHATHUSA. Bunbl rpadgoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEKHOCTU. PerieHue
AITOPUTMUYECKUX 3a/]ad, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (IOCTpOCHUE
ONTUMAIBHOTO TYTH MEXKAYy BepmmHaMu Tpada, ompeaeseHrne KOJINYeCTBa
Pa3IMYHBIX IMYTeH MEXIy BEpIIMHAMH OPUEHTUPOBAHHOTO AIMKINYECKOTO

rpada).



HepeBns. bunaproe nepeBo. JlepeBbs momcka. CriocoObl 00xoma mepesa.
[IpencraBienne apuMeTHUECKUX BBIpAXKEHUN B BUJE JepeBa. JUCKpeTHbIE UTPHI
JIBYX UTPOKOB C MoJiHOM nHpopmanmeit. [loctpoenne nepeBa mepedopa BapruaHTOB,
ONKMCAHUE CTPATETUU UTPhl B TAOTUYHOU (popme. BBIMTPHIIIHbIE U TPOUTPHIIIHbIE
MO3ULINU. BBIMTPBILIHBIE CTPATETUU.

CpeacTBa MCKYCCTBEHHOro HMHTeJieKkTa. CepBHCHI MAIIMHHOIO IMEpeBoAa U
pacnio3HaBaHusl yCTHOW peun. KorHUTHUBHBIE cepBUCHL. VMneHTH(uKanms u mouck
U300paKEHUH, pacrio3HaBaHHE JIUL. Camoo0Oyyaroiuecs CHUCTEMBL.
M cKyCCTBEHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOT'O MHTEJIEKTa B oOydarouux cucreMmax. Mcmnosiab30BaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHer Bemel. [lepcnekTuBpl
pPa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTyAJIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

Qopmann3anuss  OOHATHS — anroputma.  MammHa  TeropuHra — Kak
yHUBeEpCcaJIbHas MOJENb BeruncieHuu. Tesuc Yépua—TwropuHra.

O1eHKa CIOXHOCTU BbIYMCICHHUI. Bpemst paboTbl u 00BEM HCHOIB3YyeMOM
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOJHbIX JaHHbIX. OrleHka
ACUMIITOTUYECKON CIIO)KHOCTU  aJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHOU
cinoxkHoctd. Ilepebopuble anroputmbl. [IpuMepbl pa3iaMUYHBIX — AJITOPUTMOB
pELIeHHs OJHOM 3aa4H, KOTOPbIE UMEIOT PA3JINYHYIO CIIOAKHOCTb.

[Touck mpoCTBIX YuCEN B 3aJaHHOM JUAIa30HE C IOMOLIBIO aJropuTMa
«peteto DparocheHay.

MHuoropa3psaHbie Leble YUCia, 3a1a4d JUIMHHON apu(METUKH.

CnoBapu  (accolMaTMBHBIE MACCHBBI, OTOOpakeHHs).  XdII-TaOJHUIIbI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIS 33JJaHHOT'O TEKCTA.

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

Ouepenu. Mcnonb3oBanue ouepeau 1jisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHrne MHHMMAaTbHOTO OCTOBHOTO J€peBa
B3BEIICEHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOTO rpada. KommyecTBo pasauyuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIlMKIMYECKOro rpada. Aaroputm
JlenkcTpel.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoeHue aepeBa s 3aaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMmbl o0xoaa nepeBa. Vcmonb3oBaHue cTeka u
odepenu sl 00Xoj1a AepeBna.

JAvuHamMuyeckoe NpOrpaMMHpPOBAHME KaK METOJA pEUleHus 3aJad ¢
COXPAaHEHUEM IPOMEXKYTOUHBIX PE3YyJbTAaTOB. 3aJayM, pPElIaeMble C MOMOIIbIO



JUHAMAYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOICYET KOJIMYECTBA BAPUAHTOB, 3a/1a41 ONITHMH3AIINN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUN. OOBEKTHI U
kjaccbl. CBOMCTBa M METO/Bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TIOJXOJIA.
Wukancynsiys, Hacae0BaHue, MOTUMOP(OU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTEpdeiica
nosib3oBaTens. Mcrnonb30BaHWE TOTOBBIX — YNPABISAEMBIX  3JEMEHTOB A
MOCTPOEHUsI UHTEpPeiica.

O630p  s3bIKOB  mporpammupoBaHusi.  [lonatue o  mapaaurmax
IPOrpaMMHUPOBAHMUS.

NupopManuoHHBIE TEXHOJIOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO0  MOJIEJIMPOBAHMS: ITOCTAaHOBKA
3ajaud, pa3paboTKa  MOJENM, TECTUPOBAaHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOACIIMPOBAHUSI.

Jluckperusanusi TNpyd MaTEMaTUYECKOM MOJEIUPOBAHUU HETPEPHIBHBIX
mpoieccoB. MopaenupoBanue ABWKEHHS. MoaenupoBaHue — OMOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJEIM B OKOHOMHKE.  BpluncnurtenbHbie
HKCIIEPUMEHTHI C MOJIEIISIMHU.

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

BepositHoctHeie  Mozenu.  Metoast Monte-Kapno.  MMutaumonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUS.

Tabmuunbie (pensiMoHHBIE) Oa3bl MaHHBIX. Tabmuia — mpeacTaBiIcHUE
cBeneHuil 00 omHOTUIHBIX oObekTax. Ilone, 3amuch. Kimrou tabmuier. Pabora ¢
roroBoil 0a3oil naHHbIX. 3amnojHeHuWe Oa3bl JaHHbIX. [louck, copTupoBka u
bunbTpalys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brruucnsiempie moss B 3ampocax.

MHuorotabnuunbie  0a3bl  JaHHBIX. THIBl CBA3EH MeEXay TaOIUIlaMHU.
Buenawmii xkmtou. [{enocTHOCTS 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTA0IMYHBIM 0a3am
JTAHHBIX.

NuaTepHeT-tipuinoxenus. [IoHsITHE O CEpBEPHON U KJIMEHTCKOW YacTsX CauTa.
TexHONmoTHs «KJIMEHT — CepBep», €€ MOCTOMHCTBA U HemocTaTku. OCHOBBI S3bIKA
HTML u xackamubix tabsmn crwiei (CSS). Crenapum Ha si3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

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

BBon m300pakeHui C MCIHONB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOIMCTB
(mudpoBeIx (poToanmapaToB MU MHUKPOCKOTIOB, BHIIEOKAMEp, CKAaHEPOB U JAPYTHUX



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

MHorocnoiiabsle u3o0paxeHus. TekcToBele ciaou. Macka cios. Kananbl.
Coxpanenue BbiaeneHHOM obnacTu. [loaroroBka miutocTpamuil 1js BeO-cailToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnas rpaduka. IlpumutuBbel. I3mMeHeHME TOpsAKa 3IIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynmupoBka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnosib30BaHue KOHTYpOB. BekTopu3anus pacTpoBbIX H300pakeHU.

[IpyHIMOBI  TTOCTPOEHUS MW PENAKTUPOBAHUS TPEXMEPHBIX MOJENIEH.
Cerounble Momenu. Marepuanbl. MoJaenupoBaHHE WCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBHble TexHonoruu (3D-npunreps). Ilondatue o BupTyanabHOU
PEaIbHOCTH U JONOJHEHHOM PEaJIbHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ PE3yNbTaThl  OTPAXKAIT TOTOBHOCTh M  CIIOCOOHOCTH
00ydJaromuXcsi PYKOBOJCTBOBAThCS CHOPMUPOBAHHONW BHYTPEHHEH TO3HIHEH
JWYHOCTH, CHCTEMOH IICHHOCTHBIX OpHUCHTAIMHA, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHUHCKOTO
o0IecTBa, pacuIMpeHre KU3HEHHOTO OMBITa M OMbBITa JEATEILHOCTH B MPOIECcCe
peanm3ani  CpeACTBaMHU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBlICHUI
BOCITUTATEIHLHOU JIEATETLHOCTH.

B pesynpraTte wusydeHuss wHOOpPMATHKA Ha YpPOBHE CPEAHETO OOIIETO
obpasoBanus y oOydarorierocs OyayT cOpMHPOBAHBI CICTYIONINE JTNYHOCTHBIC
PE3YIIbTATHI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HaHUE CBOUX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA W TPABOTOPSAAKA,  COOJIIOJIGHWE  OCHOBOIIOJATAIOIIUX  HOPM
WH()OPMAIIMOHHOTO TIpaBa U UHPOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HJCOJOTHU DKCTPEMH3Ma, HAIMOHAIHU3MAa,
KceHOGOoOWH, MUCKPUMHUHAIMU 10 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYAJIbHOM MTPOCTPAHCTBE;

2) MATPUOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOE OTHOIIIEHNE K UCTOPHUUECKOMY HACTIEANIO, TOCTIKEHUsIM Poccnn
B HayKe, NCKYCCTBE, TEXHOJIOTHSX, IOHUMaHUE 3HaYeHUsI MHPOPMATUKH KaK HAYKH
B KU3HH COBPEMEHHOTO O0IIEeCTBa;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

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

4) 3cTETHYECKOT0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh BOCTIPUHUMATh Pa3UYHbIE BHUABI HCKYCCTBa, B TOM YHUCIIE
OCHOBAHHOTO Ha UCTIOJIh30BaHUN UH(POPMAITMOHHBIX TEXHOJOTHI;

S) pu3u4ecKOro BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh ~ 3JI0POBOTO M 0Oe30macHOro  o0paza  KHU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBbIO, B TOM 4YHCIE 3a CYET



coOrofeHust TpeboBaHNN OE30MaCHOM IKCIUTyaTallMi CPEACTB HHPOPMAIIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH NEATEIHHOCTH TEXHOJOTUYECKOW W COIMATBHON
HaIpaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEITLHO
BBITIOJTHATH TaKYIO JCSATCIBHOCTD;

uHTepec K cdepaM MNpoPecCHOHATbHON JAEITeTbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHMEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HMH()DOPMATHKH W HAayYHO-TEXHUYECKOTO
nmporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oynmymield mpodeccuu u
pealin30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKCHUH BCEU KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHUS:

OCO3HaHHE TJI00ATBHOIO XapaKTepa SKOJIOTMYECKHUX MpoOJeM W MyTed HX
pelieHus, B TOM YuclIe C Y4ETOM BO3MOXKHOCTEH  HH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, JOCTIDKEHUSM HAYYHO-TEXHHYECKOTo Iporpecca Hu
OOLIECTBEHHOMN MPAKTUKH, 32 CUET MOHUMAHUS POJIM UH(POPMALIMOHHBIX PECYPCOB,
UHPOPMAITMOHHBIX TPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHSIX
1idpoBoii TpaHchopmaIuu MHOTUX cdhep )KU3HU COBPEMEHHOT'O O0IIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOUW JESATENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO M HCCIIC0BATEIBCKYIO ISATEIPHOCTh MHIUBHIYAILHO H B TPYIIIIE.

B mporecce mocTukeHUs] TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMMBI
no wuHMOpMaTHKE y OOYYarOMIMXCS COBEPIICHCTBYETCS  AMOIIMOHAIBHBIN
UHTEIJICKT, MPEANOIaraoumi copMIUpOBaHHOCTS:

CaMOpEryJIMpOBaHMs, BKIIIOYAIOLIEIO CAaMOKOHTPOJIb, YMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOIMOHATBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAaIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCIexy, ONTHUMHU3M, WHHUIIMATUBHOCTh, YMEHHE ICHCTBOBAaTh, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHUE
JIpYTHX, YYUTBIBAaTh €T0 TPU OCYIIECTBICHHMA KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBHICTPAaWBaTh OTHOIICHUS
C IPYTUMH JIFOJIEMHU, 3a00TUTHCS, IIPOSIBIIATh HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe wu3ydeHUs HWHPOPMATHKHA HA YpPOBHE CpPETHETO OOIIero
oOpazoBaHusi y oOydaromierocss OyayT chOOpPMHUpPOBaHBI MeETaNpPeIMETHbBIC
pE3yNbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YUYCOHBIX ICHCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE  yYHUBEPCAIbHBIC y4eOHBIE JICUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIe Y4YeOHBIC NEWUCTBUS, PETYNIATHBHBIC YHHBEpPCAJIbHBIC YUEeOHBIC
JEHCTBHS, COBMECTHAS ICATEIHHOCTb.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENILHO  (hOpMyNIHpOBaTH W aKTyaJU3UpoOBaTh  MpodIiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJINBATh CYIIECTBCHHBIH MPU3HAK WJIA OCHOBAaHWS ISl CpPaBHEHUS,
Kiaccudukanuy u 00001IeHNS;

OTpEACNATh IeNIM JeATEIHHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPHH UX
JOCTHKCHHSI,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B PACCMATPUBACMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEepUATbHBIX PECYypPCOB;

BHOCHUTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OTICHUBATh PUCKHU TIOCIIEACTBUM e TEIbHOCTH,

KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH y4eOHO-UCCIIE0BATEIbCKON M TPOCKTHOM IESITEIIbHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOJieM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB TIO3HAHMS,

OCYIIECTBIISITh PA3IUYHBIC BHUIBI JEATEIHHOCTH IO TIOJYYEHUIO HOBOTO
3HAHMS, €r0 WHTEPIpeTaIiy, MPeoOpPa30oBaHUI0 W MPUMEHECHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsX, B TOM 4YHCJIE MPH CO3JaHWW YYEOHBIX WU COIMAIBHBIX
IPOEKTOB;

(GbopMUPOBaTh HAYYHBIA THUI MBIIUICHUS, BIaIeTh HAYYHOW TEPMHHOJIOTHEMH,
KITIOYEBBIMH MTOHATHSIMH M METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;



BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3UpOBaTh 3a4auy,
BBIIBUTATh TUIOTE3Y €€ PpEelICHHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTelbCTBA
CBOMX yTBEPXJACHUMN, 3a7]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHATM3UPOBATh IOJlyYEHHBIE B XOJ€ pEIICHUs 3a7auyd  pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh IEJIEHATIPABICHHBIM TMOMCK IepeHoca CPEACTB U CIOCOOOB
NecTBUS B MPO(PECCUOHATIBHYIO CPEey;

yMETh TEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBbIE WJEH, NpeIJiaraTh OPUTMHAIBHBIE TOJXOJbl U PELICHHS,
CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

BJIJIETh HABBIKAMH TIOTY4YCHUSI HH()OPMAIIMK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYHIECTBJIATH  TOMCK,  aHANIW3, CHUCTEeMAaTH3alUi0 U
MHTEpIpeTalnio HHPOPMAIMK PA3TUYHBIX BUAOB U (POpM NpeCTaBICHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX (Qopmarax ¢ y4€TOM Ha3HAUYEHUS
uHbOpMallMl W LEJIeBOW ayAUTOpPUM, BbIOMpas ONTHUMAIbHYIO (opmy
IpE/ICTaBICHUS U BU3yaIU3allii;

OLIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMauu, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJNb30BaTh  CPEACTBA  MH(POPMALMOHHBIX U  KOMMYHHKALMOHHBIX
TEXHOJIOTUI B PENICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIllHOHHBIX
3amad ¢ coOnrojeHueM TpeOOBaHMI SPTOHOMUKH, TEXHUKHA OE€30MacHOCTH,
TUTUCHBI, pecypcocOepeKeHHs, TPaBOBBIX U  ITUYECKHX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301TaCHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAaclO3HABaHMs M 3alIMTHl  MH(pOpMAIUH,
UH(GOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe 1eiiCTBUSA

1) oOmenme:

OCYILIECTBIIATH KOMMYHHKAIIMH BO BCEX cepax KHU3HH;

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHHS, IOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PAcHO3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyalil U
cMsr4aTh KOHQIUKTHL;

BIAJETh  pa3IMYHBIMU  croco0amMu  OOIIEHUS M B3aUMOJCHCTBUA,
apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYaIlUH;



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

2) coBMecTHasi 1eATEJIbHOCTD:

NOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
MHTEPECOB M BO3MOXKHOCTEH Ka)X/I0Tr0 WieHa KOJIJICKTHBA;

OpUHUMATh 1LEJIM COBMECTHOH  JIEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh ACWCTBUS IO MX JOCTH)KEHHUIO: COCTABIIATH IJIaH JCHCTBUH,
pacrpeneisaTh pojd ¢ y4E€TOM MHEHHUH YYacTHHUKOB, OOCYXKIAaTb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJIOTO YYaCTHHKA KOMAaHIbl B
o0t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJIEUW C TO3UIHMUA HOBH3HBHI,
OpPUTHHAIILHOCTHU, IPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

1) camoopranusamnus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIHHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbBIX O0JIaCTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpPLIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YNbTATOB U



OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUHN I OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOT'O PELLIEHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS MO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaIU3e pe3yJIbTaToB
NESTEIIbHOCTH.

3) npuHATHS ce0s U APYTHX:

OPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaIu3e pe3yJIbTaToB
NESITENIbHOCTH;

IpU3HABaTh CBOE MIPABO U NPABO APYTUX HA OIIHUOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TO3UIMH JPYTOro YeI0BeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

B mnpomecce usyuenuss kypca HHPOpMATHKU yriayOn€HHOro ypoBHs 6 10
Knacce oOydarouumMucs OyayT  JOCTUTHYTHI — CIEAYIOIIME  MPEAMETHBIC
pe3yabTaThl:

BJIaJICHUE TMPEICTaBICHUSIMH O pojiu WHGOPMAllMM U CBA3AHHBIX C HEH
MPOIIECCOB B TMPHUPOJE, TEXHUKE M OOIIECTBE, MOHATHUSIMU «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 MHTepHeT;

YMEHUE XapaKTEepH30BaTh OOJIbIIME JaHHBIE, TPUBOJUTH TPUMEPHI
UCTOYHUKOB HMX TIOJY4YEHUSI W  HaNpaBJICHHUS  HCIOJb30BAHMS, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHalIW3a JaHHBIX (MPOTHO3HPOBAHUE,
KJIacCU(pUKaIus, KJIacTepu3alus, aHaJIu3 OTKJIOHCHUH ), MOHUMATh
MOCJIEI0BATEIBHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKAa KadyecTBa MJaHHBIX, BBIOOp W/WIM TOCTPOCHHUE MOJIEINH,
npeoOpa3oBaHne JAHHBIX, BU3yaIH3aIlHsl TaHHBIX, HHTEPIPETaIns Pe3yIbTaToB;

NOHMMAHUE OCHOBHBIX MPUHIMIIOB YCTpoicTBa U (YHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TCHACHIINN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

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

HAJIMYUE TMPEICTaBICHUNA O KOMIBIOTEPHBIX CETSIX U UX POJH B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIUAIIAX OPTaHU3ANA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
cereid, 00 OOmMMX NpPUHIMMAX Pa3pabOTKU U (YHKIIMOHUPOBAHUSI HHTEPHET-
MIPUJIOKEHNM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHONW 0€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEICTB MPOTUBOACHCTBHUS O3TUM Yrpo3aM, COOJIOACHHE Mep
0€30MacHOCTH, MPEAOTBPAIIAIOIINX HE3aKOHHOE PACIIPOCTPAaHEHHUE TePCOHATBHBIX
JaHHBIX, COONMI0IcHHE TPeOOBaHUN TEXHUKU 0€30MaCHOCTH M TUTHEHBI TP padboTe
C KOMIIbIOTEPaMH U IPYTMMH KOMIIOHEHTaMH IIU(PPOBOTr0 OKPY>KEHUS, TOHUMaHHE
IPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIBIOTEPHBIX Mporpamm, 0a3 JOaHHBIX U
paboTsl B cetu IHTEpHET;

NOHUMAaHHE OCHOBHBIX TPHUHIMIIOB TUCKPETU3ALUN PA3IWYHBIX BHUI0B
uHpOpMaLUK, YMEHHE ONpeAensiTh HH(POPMAUMOHHBIA O00BEM TEKCTOBBIX,
rpadMuecKux M 3BYKOBBIX JAHHBIX IPU 33aJaHHBIX MapaMeTpax IUCKPETHU3aluH,
YMEHHE OIpPEACNATh CPEAHIO CKOPOCTh MepeAaud JIaHHBIX, OILICHHUBATH
U3MEHEHHE BPEMEHH TMepefadyd Ipu H3MEHEHUH HWH(GOPMAIMOHHOTO 00bEMa
JAHHBIX ¥ XapaKTepPUCTUK KaHalla CBSI3U;

yMEHHUE UCMOJIb30BaTh MPU PEIIEHUH 3a/1a4 CBOMCTBA MO3UIIMOHHOW 3alucu
Yycell, AITOPUTMa MOCTPOCHUS 3aIIUCH YKCiIa B TO3UIIUOHHON CUCTEME CUMCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOCHHs YHCIIa MO CTPOKE, COAep allel 3aruch
3TOr0 4YHCJa B TO3UIMOHHOM CHCTEME CUMCICHHS C 3aJlaHHBIM OCHOBAHHEM,
YMEHUE BBINOJHATh apU(pMETUYECKHE OIEepalud B TO3UIUOHHBIX CHCTEMax
CUUCJICHUS;

YMEHHE BBITIOJHATh MPeoOpa30BaHUsl JIOTMYECKUX BBIPAKECHUN, HCIOIb3YS
3aKOHbI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
TU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJbHBIX (OpMax MO 3aJaHHOM Tabiuie
UCTUHHOCTH, HUCCIEJ0BaTh 00JAaCTh WCTHHHOCTH BBICKA3bIBAHMS, COAEPIKAIIETo
IepEeMEHHbIE, PelIaTh HECIOKHBIE JJOTMYECKIe YPaBHEHHS U CUCTEMbl ypaBHEHHIA;

NOHMMaHHE O0a30BBIX aJrOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3amucCh YHMCEN B MO3UIMOHHON CHUCTEME CUUCIICHHUS, HAXOXICHUE
BCEX MPOCTHIX YKCEN B 3a/laHHOM JlMana3oHe, 00paboTka MHOTOPA3PSAHBIX LIEIIBIX
YHCel, aHAIU3 CUMBOJIBHBIX CTPOK M JIPYTHX), aJITOPUTMOB TIOMCKA U COPTHPOBKH,
YMEHHE OIpeAeNsaTh CIO0XKHOCTh H3Y4aeMbIX B Kypce O0a30BBIX aJrOpUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCUBa, MepeOOpHbIE
AJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJBKUX aIrOPUTMOB
PA3HOM CII0KHOCTH JIJIA PEIICHUS OJTHOU 3a7a4u;

BJIaJICHHE YHUBEPCAJIBbHBIM S3BIKOM IMPOrPAaMMHPOBAHHUS BBICOKOT'O YPOBHS
(Python, Java, C++, C#), mpencraBiieHUsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPaBIISIOIINE
KOHCTPYKLIMM, YMEHHE OCYIIECTBJISATh aHAIMU3 MPEIJIOKEHHON MpPOrpaMMBb:
OTIpeNeNATh pe3yabTaThl pabOThl MPOTrpaMMbl IPU 3aJlaHHBIX MCXOTHBIX JaHHBIX,
OTIpeNeNsATh, NPU KAaKUX MCXOIHBIX JaHHBIX BO3MOXKHO MOJYYEHHE yKa3zaHHBIX



pe3yabTaTOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIUOKE B padoTe
porpaMMel, GOPMyYIHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO TPOTPAMMHOTO KOJa;

YMEHHE CO3/[aBaThb CTPYKTypUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JI€MOHCTpAIIMOHHBIE MaTEpPHAJIbI C HCIIOJIb30BAaHMEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTPAaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIONIb30BaTh 3JCKTPOHHBIE TAOJUIBI U1 aHAIW3a, MPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYUCIEHHE  CyMMBI,  CPEIHEro
apu(pMeTHYECKOoro, HaumOONBIIEr0 ¥ HAUMEHBIIETO 3HAYCHWH, pELICHHE
ypaBHEHHI, BBIOOP ONTHMAJBHOTO PEIICHUS, MOAOOp JHUHUU TPEHJA, pEIICHUe
3aj1a4 MPOTHO3UPOBAHUS).

B mnpomecce u3yuenusi kypca uHGOpMaTHKU yrayOn€HHOro ypoBHsA 6 11
Knacce oOyvaromuMucs OyAyT  JOCTUTHYTBI  CJEAYIOIIME  MpEeIMETHBIC
pe3yJIbTATHI:

yMEHUE CTPOUTh HEpPAaBHOMEPHbIE KObI, JOIYCKAIOIIUE OJHO3HAYHOE
JEKOJUPOBaHNE COOOImEeH (MpeUKCHBIE KOJbI), HCIOJIh30BaTh MPOCTEHUINNE
KOJbI, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U UCIPABIATH OMIMOKH MpHU Iepeaade
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAUMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPU H3BECTHOW YacTOT€ CHUMBOJIOB, TMOSICHATH MPUHIIMIIBI
paboThI MPOCTHIX AJTOPUTMOB CKATHUS TaHHBIX;

YMEHHE pelllaTh aJfOPUTMHUYECKHUE 3aJaud, CBSI3aHHBIE C aHATU30M rpados
(3a1a4uu  TOCTPOEHHUS ONTHUMAJIBHOTO TYTH MEXAy BepliMHamMu Trpada,
ONpeNeieHnsT  KOJNMYECTBA  Pas3iMuYHBIX  MyTed  MEXAy  BepIIMHAMHU
OPUEHTHPOBAHHOIO AIMKIMYECKOTrO rpada), yMeHHue UCIOJIb30BaTh JIEPEBbs MPU
aHamM3e M TOCTPOCHMM KOJOB M JJs TPEACTaBICHUS apUPMETHYECKUX
BBIPQXEHUM, IPU PELICHUH 3aJa4 IOUCKa U COPTUPOBKHU, YMEHHE CTPOUTH JE€PEBO
UTPHI 10 3a/IaHHOMY aJTOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBHIUTPHIIIHYIO
CTpaTETHIO UIPHI;

yMeHue pas3pabaTbiBaThb W pealu30BbIBATH B BHUJAE NpOrpaMM 0Oa3oBbIE
aJITOPUTMBI, YMEHHUE HCIOJIb30BAaTh B MPOTpaMMax JAHHBIC Pa3IUYHBIX THUIIOB C
yu4€TOM OTpaHMUYEHUI Ha IUana3oH UX BO3MOXKHBIX 3HAUCHUU, MPUMEHSTH MpPH
pelleHny 3a/1a4y CTPYKTYpbl JaHHBIX (CIUCKH, CIIOBapU, CTEKU, OUEPEAH, IEPEBH),
UCMOJIb30BaTh 0a30Bble ONEpalMu CO CTPYKTYpamMH JaHHbBIX, HPUMEHSTbH
CTaHJapTHBIE U COOCTBEHHBIE TOJIPOTrPAMMBI JIsI 0OPaOOTKH YUCIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpU pa3paboTke mporpamMm OHOIMOTEKU
HOJIMpPOrpaMM, 3HaThb (YHKUMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIbHBIX
CPEICTB Cpebl pa3paboTKU, YMEHHE UCIIOIb30BaTh CPEICTBA OTIAAKH IPOrpaMM B
cpelie MporpaMMUPOBaHUs, YMEHNE JOKYMEHTHUPOBAThH POTPAMMBI;

yMEHHUE CO371aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpE,
cpencTBax co3maHus W pabOThl ¢ HUMH, yYMEHHE WCIOJIb30BaTh TAOIUYHBIC
(pensioHHBIC) 0a3bl TaHHBIX (COCTABJIAThH 3aMPOCHl B 0a3ax JAHHBIX, BBHIMOTHITH
COPTHUPOBKY M IOWCK 3amuceil B 0a3e JIaHHBIX, HAIOJHATH pa3padOTaHHYIO 0a3y
JAHHBIX ) U CIIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTHIECKHUE MOJICIH /I aHaIn3a
00BEKTOB U TMPOIECCOB: (POPMYyIUPOBATH I1€Jb MOJEIUPOBAHUS, BBITIOJHSATH
aHaM3 PE3yJIbTaTOB, IIOJYYCHHBIX B XOJC MOJICIUPOBAHUS, OIICHHBATH
COOTBETCTBUE MOJICIIH MOJCIMPYEMOMY OOBEKTY WJIM IIPOIECCy, MPEJICTaBIIATH
pe3yiabTaThl MOJCITMPOBAHUS B HATJISHOM BHJIC,

YMEHUE OpPraHW30BBIBATh JIMYHOEC WH(POPMAIIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3IUYHBIX CPEACTB IU(PPOBBIX TEXHOJOTHUM, TMOHUMAHUE
BO3MOYKHOCTCH IHUQPPOBBIX CEPBHUCOB TOCYAAPCTBEHHBIX YCIYT, ITU(POBBIX
00pa3oBaTeIIbHBIX CEPBUCOB;

MOHUMAHUE OCHOBHBIX MPHUHITUIIOB Pa0OTHI, BO3MOXKHOCTEH M OTPaHUYCHUS
MPUMEHEHUST TEXHOJIOTHM MCKYCCTBEHHOTO WHTEJUICKTa B PA3IMYHBIX 00IACTSIX,
HAJIMYKME TIPEICTABIICHUNA O Kpyre penaeMbIX 3a7ad MalluHHOTO OO0y4YeHUs
(pacrio3HaBaHUs, KJIACCH(UKAIIMKA U MPOTHO3MPOBAHUS) HAIMYUE MPEICTABICHUN
00  HWCMOAL30BaHMKM  MH(POPMAIMOHHBIX  TEXHOJIOTMH B Pas3IMYHBIX
npodecCuoHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
Pasznea 1. ludpoBasi rpaMOTHOCTH
11 KomMmiberotep - yHHBEpCaIbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHue
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no pazueny 24
Pa3nen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
51 pex hopmar 19 ’
KOMITbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14
2.3 Kommnbrorepnas apudmernka 7
Hroro mo pazueny 40
Pa3znea 3. Anroput™MbI 1 NIpOrpaMMHpOBaHUE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHbIe aaropuTMBI
3.3 YuciaeHHBIE METOBI
AnropuTMbl 00paOOTKH CUMBOJIBHBIX
3.4 P P 5 1

JTAHHBIX




3.5 AAropuT™MBI 00pabOTKH MaCCHBOB 10 3.5
Hroro no pazueny 44
Pa3nen 4. UngopManoHHbIE TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanmu3 JaHHBIX 3
Hroro no pazueny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3znea 1. TeopeTuueckue 0CHOBbI MH(POPMATHKH
Nudopmanus u nabpopMamoHHbIE
1.1 dopan dopvan 10 2.5
IIPOIIECCHI
1.2 MogenupoBanue 8 2
HWroro no pazneny 18
Paznea 2. AnropuTt™MbI 1 NIPOrpaMMHUpPOBaHUE
2.1 DNEMEHTHI TEOPUH AIITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHEHTHP 16 45
IPOrPaMMHUPOBAHHUS
HWroro no pazneny 50
Pasznen 3. UndopMaumoHHbIe TEXHOJIOTUH
KomnbrorepHo-maremaTuieckoe
3.1 P 8 2
MOJICTTUPOBAHUE
3.2 Base!r qaHHBIX 10 4
3.3 Be6-caiitsl 14 4
3.4 Kommnprorepnas rpaduka 8 3.5
3.5 3D-monenupoBanue 8 3
Hroro no pazueny 48




PesepBHOE Bpems

20

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne Tema ypoka Ilaanupyemas Jlara
n/n aara NpoBeJeHUs
1. TpeboBaHus TeXHUKH 0€30IIACHOCTH M THTUCHEI MPH PaboTe ¢ KOMIIBIOTEPAMH U IPYTHMMHU KOMITOHCHTaAMH
IU(PPOBOTO OKPYKEHUS

2. [puHIUIE pabOTH KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM

3. OrnepatuBHAsI, MOCTOSIHHAS U IOJITOBpEeMeHHas TaMATh. KOHTpoJuIepsl BHENTHUX yCTpoicTB. [Ipsmoii qoctym k
TIaMSTH

4, [IporpammHoOe obecniedeHrne KOMIBIOTEPOB, KOMIBIOTEPHBIX CHCTEM H MOOMIILHBIX yCcTpoicTB. CHCTEMHOE
nporpaMMmHoe odecniedenre. OneparuoHHbIE CHCTEMBI

5. ®aitnoBeie cucTeMsbl. [[pUHIHIBI pa3MeIeHHsS 1 HIMEHOBAHUS (DaiiyioB B HOJTOBpeMeHHOW naMsatu. [1abnons! s
onucaHus rpym ¢Gaitios

6. 3akoHonaTenbcTBO Poccuiickoit denepanuu B 06JaCTH IPOrPaMMHOTO 00SCIIEYCHUS M JAHHBIX

7. [IpuHIINIBI TOCTPOEHUS U allIapaTHBIE KOMIIOHEHTH KOMITBIOTEPHBIX ceTeil. CeTeBbie TPOTOKOIBL. CeTh
Hurepuer

8. Pazpnenenue IP-ceTr Ha IOJICETH € MTOMOIILI0 MacoK TojceTel. CeTeBoe aIMUHUCTPHUPOBAHHE

9. Bunsl nestensHocty B cetit UaTepHet. CepBuckl MHTepHETa. ['0Ccy1apCTBEHHBIC JJICKTPOHHBIC CEPBUCHI U YCIYTH

10. | MudopmarmonHnas 6e3onacHOCTb. BpenoHocHbIe TporpaMMHoe o0ectieueHre U METOIbl 0OPBHOBI C HUM.
udposanue nanusix. AnroputM mwudposanus RSA. Creranorpadus.

11. | IIpakruueckas pabora 1o Teme "AHTHBHPYCHBIC MPOrPaMMBbI"”

12. | IIpakruueckas pabora mo teme "[udposanne raHHBIX"

13. | Nuadopmanus, naHHbie 1 3HaHHsS. MHOOPMAIIHOHHBIC IPOLECCH B IIPUPOJIE, TEXHUKE U 00IICCTBE

14. | HenpepbIBHBIC U AUCKPCTHBIC BETHYMHBI H CUTHAIBL. HEOOX0IUMOCTh TUCKPETH3AIMA UHPOPMALIUH,
MpeIHa3HAYCHHOM [T XpaHeHUs, epeadn u 00paboTku B IU(POBBIX cHCTEMax

15. | ABouuHoe KoaupoBaHue. PaBHOMEpHBIC U HEpaBHOMEPHBIC KOJIbI. J[ekoupoBaHue COOOIICHNUH, 3aACaHHBIX C
MTOMOIIIBI0 HEPAaBHOMEPHBIX KoJI0B. Ycnopue ®ano. [TocTpoeHrEe OHO3HAYHO JCKOUPYEMBIX KOJIOB C TIOMOIIBIO
nepeBa. ['pad An. A. Mapkosa

16. | ExuHurp! u3mMepeHus KonuectBa nHGopMarmu. AaBUTHBIHN TOX01 K OLICHKE KOJUYECTBA HHGOPMALIUT

17. | Cucremsl cuucnenus. [lepeBos yucen U3 OJHON CHCTEMbI CUUCIICHUS B JPYTYIO

18. | ABouvHas, BOCBMEPUYHAS M IICCTHAALATCPUYHAS CUCTCMBI CUMCIICHHS, CBSI3b MKy HUMHU

19. | ApudmeTrrueckue onepalyy B TO3UIUOHHBIX CUCTEMaX CUYHCICHUs TponyHas ypaBHOBEIICHHAS CUCTEMA
CUHCIICHUS. [IBOMYHO-IECSITHYHAS CUCTEMA CUMCIICHHUS

20. | KogupoBanue TekcTOB. PacTpoBoe KoaupoBanue n3obpaxenuit. KomupoBaHue 3ByKa




21.

[Ipaktudeckas padora no teme "Juckperuzanust rpaduueckoit mHGopMaun"

22. | IpakTrueckas pabota mo Teme "JIuckpernsanus 3ByKOBOH HHGOpMAaIn"

23. | OcHoBbl anre6ps! noruku. Jlormueckue oneparuu. TaOauIlbl ICTHHHOCTH

24. | Jlornueckue BeipaxkeHus. Jlornueckue ToxxaecTBa. JJokazaTeabCTBO JIOTHUECKUX TOXK/IECTB C TOMOLIBIO TA0JHIT
HUCTUHHOCTH.

25. | IIpakrtuueckas pabota no teme «lloctpoenue u aHaaM3 TaOINI HCTUHHOCTH B TAOJIMYHOM IIPOLIECCOPE»

26. | Jlormueckue orepayu u oniepanyuy HaJ MHOKECTBaMHU. 3aKOHBI ajdreOphl IOTUKH. DKBUBAJICHTHBIE
mpeoOpa3oBaHus TOTHUECKUX BhIpakeHUH. Jlornueckne ypaBHEHUS I CUCTEMBI ypaBHEHUN

27. | Jlormueckue GyHKIIMU. 3aBUCUMOCTh KOJTMIECTBA BO3MOXKHBIX JIOTHIECKUX (DYHKITUH OT KOJIMYECTBA ApTyMEHTOB.
[TomHBIE cHCTEMBI TOTHYECKUX (HYHKIIUN

28. | Kanonuueckue Gpopmsl toruueckux BeipaskeHnil. CoBepLIeHHbIE TU3bIOHKTUBHBIC 1 KOHBIOHKTUBHBIE
HOpMaJibHbIe (POPMBI, ANTOPUTMBI UX TIOCTPOCHUS 110 TaOJINIE HCTUHHOCTH

29. | KonrponsHas pabora no reme "Teoperndeckue ocHOBEI MHpOpMaTHKH"

30. | IIpencraBneHue HenbIX YUCET B MaMATH KOMIbIOTepa. OTPaHMYCHHOCTH AWANa30Ha YHCEIl IPH OTpaHHICHUN
KoJIn4ecTBa pa3psaaoB. [lepenonnenne pa3psaaHoi CETKH

31. | be33HakoBbIe M 3HAKOBBIE JaHHbBIE. 3HAKOBBIM OUT. JIBOMUHBIN JOTOTHATEIBHBIA KO OTPHIIATEIHHBIX YUCEIT

32. | IlobuToBsle nornueckue onepanuu. Jlornueckuii, apudmernyeckuit u nuknuaeckui cusuru. lludposanue c
MIOMOIIBI0 TOONTOBOM onepannu «uckimovaroniee MJIN»

33. | IlpencraBieHue 1 XpaHeHHE B IaMSITH KOMITBIOTEpPA BEIIECTBEHHBIX YHCEl. BrlnosHeHne oneparuii
BEIIECTBEHHBIMHU YHUCIIAMH, HAKOIUICHHE OIIMOOK IPU BBIYUCIICHUAX

34, | Ilpaktrueckas padora mo Teme «V3ydeHue mopaspsIHOro MAITHHHOTO MPEICTABICHIS [ENBIX H BEIIECTBEHHBIX
51 (0 3

35. | AHanm3 anropuTMOB

36. | Drambl pemieHus 3aay Ha KOMIbioTepe. VIHCTpyMEHTaIbHBIE CPENICTBA: TPAHCISATOP, OTIAI4UK, TPOPUIUPOBIINK

37. | Cpena nporpamMmmupoBanus. KoMnmwisiiust 1 MHTEpIpeTalys nporpaMM. BupTyanbHble MallinHbIL.
WurerpupoBanHas cpeaa pa3zpadoTKi. MeToabl OTIaAKH IPOrpaMM

38. | Tumbl MepeMEeHHBIX B S3BIKE TPOTPAMMUPOBAHHS

39. | O6pabotka memnsrx gncen. ObpadoTka BermecTBeHHBIX yncen. CirydaifHple U IICeBIOCTyYaiHbIe YHCIa

40. | Bernenusa. CloXHBIE yCIOBHS

41. | Luxiel ¢ ycnoBueM

42. | Lukisl o nepeMeHHOM. B3anumo3zamMeHseMOCTh pa3inuHbIX BUJIOB UKIOB. OOpaboTka HaTYpalbHBIX YHCEN C
UCIIOIb30BAaHUEM LIUKIIOB

43. | HaxoxmeHue Bcex MPOCTHIX YHCEN B 3aaHHOM Auamna3zone [Ipaktudeckas padora mo teme «Pemenue 3agad
METOJIOM Tiepebopay

44, | NuBapuanT nukia. JlokymeHTHpOoBaHue mporpamm. OOpaboTka JaHHBIX, XpaHAIIUXCS B paimax




45.

Pas3Ouenne 3amaun Ha 11oa3a0aqu

46. | Mcnonp3oBaHue CTaHAAPTHOW OMOIMOTEKH S3bIKA MMpOrpaMMHUpoBaHus. [Toakrouenre OMOIUOTEK MTOAPOTPaAMM
CTOPOHHHX npon3BoauTenei. [loamporpamMmel (Tporexyps! M pyHKIH)

47. | Ilpaktuyeckas pabora o Teme "Pa3paboTka noanporpamm”

48. | Pekypcus. PexypcuBnbie 00beKTHI ((PpakTaisl). PekypcuBHbIe poneayphl U GyHKIUU. M croap30BaHUE CTEKA IS
OpraHU3aIUH PEKYPCHBHBIX BBI30BOB. MOYIIBbHBINH MPUHIIHUIT TOCTPOCHHS IIPOTPAMM

49. | Ilpaktudeckas paborta o teme "Pa3paboTka moamporpamm"

50. | Yucnennsie metoasl. Viconp30BaHNe QUCKPETH3AINY B BRIYHCIHTEIBHBIX 3a/1a9ax

51. | IIpakTtuueckas padora mo Teme «UncineHHOe pelIeHne ypaBHEHH»

52. | Ilpaktrueckas padora o Teme «[IpuOnmkEHHOE BEIYUCICHHUE JITUH KPUBBIX H IUIOIIAACH (GUTyp»

53. | IlpakTrueckas padora no Teme «Ilorck MakcumMyma (MUHUMYMa) ()yHKIIHN

54, | O6paboTka CHMBOJIEHBIX TAHHBIX. AJITOPUTMBI 00PAOOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE

55. | IIpaktrueckas padora o Teme "OOpaboTKa CTPOK C HCIOIH30BAHNEM (DYHKITHIA CTAaHAAPTHON ONOITHOTEKH SI3BIKA
MIPOrpaMMHPOBAHUS"

56. | Maccussl u ocienoBatensHOCTH gnces. O000mEHHBIE XapakTepUCTHKN MaccuBa [IpakTrdeckas paboTa mo Teme
"3anonHeHue Maccupa"

57. | Jlunelinpiii mOMCK 3a1aHHOTO 3HAYCHUS B MaccuBe. [IpakTudeckas padota mo teme "JIMHEHHBIH OUCK 33JaHHOTO
3HaYeHus B Mmaccupe"

58. | CoptupoBka ogHOMEepHOTO MaccuBa. [IpocTeie MeToabI copTHPOBKH. COpTHPOBKA CIUSHUEM. bricTpas
coptupoBka Maccusa (anroputm QuickSort).

59. | /IBowuHEIi1 MOKWCK B OTCOPTHPOBAaHHOM MaccuBe. [IpakTidaeckas pabota mo teme "J[BonmuHbIi mowck”

60. | JIBymepHble MacCUBBI (MaTpHLIbI)

61. | Anroputrmel 00paboTKu MaTpull. Perienue 3a1aq aHamm3a JaHHBIX

62. | TekcToBBIA IpoIIECCOpP U €ro 0a30BBIC BO3MOXKHOCTH

63. | Pactponas rpaduka. BexkropHas rpaduxa

64. | Coznanne u mpeoOpa3oBaHne ayIHOBU3YAIbHBIX 00beKTOB. KoMIBbIOTEpHEIE MTpe3eHTAIIH

65. | Konrponsnas pabora mo teme "TexHOIOTHN 00pabOTKH TEKCTOBOH, rpadMaecKoi U MyIbTUMEINHHON
nadopmanuu”

66. | Anamu3 gaHHbIX. bonbiine ganHble. MamuHHOE 00yYCHUE

67. | AHamu3 JaHHBIX C TIOMOIIBIO JCKTPOHHBIX TaduIl. [TocTpoeHue rpagukoB GyHKIMN

. n60p mapamerpa. ONTHMHU3ANUS KaK ITOMCK HAWIYYIIETO PEIICHHS B 3aJaHHBIX YCIIOBHSIX.
68. | IomGop mapamerpa. O 3a aK MMOMCK Ha €ro penie 3aj1a CIIo




11 KJIACC

Ne Tema ypoka Ilaanupyemas Jlara
n/n aara NpoBedeHUs
1. [TpuHOMIIBI TOCTPOEHUS U anlapaTHble KOMIIOHEHThI KOMITBIOTEpHBIX ceTell. CeTeBble TpoToKOoIbl. CeTh
Wurepuer. Aapecanus B cetu Unteprer. Cuctema 1OMEHHBIX UMEH

2. Beb-caiit. Beb-cTpanuna. Bsanmonelictsue Opaysepa ¢ Bed-cepBepoM. [IlnHaMuueckue crpanuubl. Paspadorka
HUHTEpHET-IpunoxkeHuil (caitros). CeTeBoe XpaHeHHE JAHHBIX

3. Buner nestenproct B cetn MaTepuet. Cepuchl MHTEpHETA

4, CereBoii aTukeT. [Ipo6eMa MmoaTMHHOCTH MOTYyYeHHOW HH(OPMAIIUN

5. l'ocynapcTBeHHBIE AIIEKTPOHHBIE CEPBUCH U yCIyTd. OTKPHITEIE 00pa30BaTEIbHBIE PECYPCHI

6. TexHOTreHHBIE 1 PKOHOMHYECKHE YTPO3bl, CBsi3aHHbIE ¢ ncnosb3oBanreM MKT. 3anmra napopmannu n
nHpopmannoHHas 6€3011acHOCTh

7. BpenonocHoe nporpaMMHOe 00ecIieYeHUe U CIIOCOO0BI OOPHOBI C HUM

8. Opranmuzanys JHIHOTO apxuBa HHGopMawn. MHpopMainoHHbIe TEXHOIOTHH U IPOo(eCcCHOHaNbHAS ACATEIEHOCT

9. KommaectBo nHpOpMaIii. AITOPUTMEI C)KATHS TaHHBIX. Anroput™m Xaddmana

10. | IIpakruueckas pabora mo Teme "CkaTre JaHHBIX C IIOMOIIBIO anroputma Xaddmana'

11. | Aaropurm LZW. Anropurmsl cxxatust JaHHBIX ¢ oTepsiMu. [IpakTuueckas padota no treme "CxaTue JaHHBIX C
notepsamu (anroputmel JPEG, MP3)"

12. | Ckopocts nepenaun naHHbIX. [loMexoycToi4nBbIe KOJbI

13. | Cucrtembl. KOMIOOHEHTBI CHCTEMBI M X B3auMmozeicTBrue. CucTeMHBIH 3G heKT. YIpaBiIeHne Kak
nH(pOpMaMOHHBIN Tiporiecc. OOpaTHas CBS3h

14. | Monenu 1 MoIeTUpPOBaHUE

15. | I'padsr. Pemenne 3agay ¢ nomorusto rpados. Jlepesbs

16. | OcHoBsl Teopun urp. [Ipakruueckas padora no teme "[1oMCK BBIMTPBIIIHON CTPATETHH B UIPE C TIOJIHOM
nadopmanueir”

17. | KonrpomabHas pabora o teme "MHpopMannoHHOE MOeIupoBaHue"

18. | ®opmanuzanus noHsTUs anroputMma. Mamnna TeloprHra Kak yHUBepcalibHasi MOJIEIb BbunciaeHuit. Te3uc
Yépua—Twrropunra

19. | IIpakruueckas pabora o treme "CocTaBiacHHE MPOCTON MPOTPaMMBI [IsT MAIUHbI ThOpHHTa"

20. | AnroputMHYeCKH Hepa3pelMMBbIe 3a/1auu. 3a7a4a ocTaHoBa. HeBO3MOXKHOCTh aBTOMaTHYECKOH OTJIAIKK
nporpaMm. CI0KHOCTb BBIYMCICHUI

21. | ITouck npocThIX yucen B 3alaHHOM JMala30He C MOMOLIBIO AJITOPUTMA «peIeTo DparocheHar

22. | IIpaktrueckas padota mo Teme "TIouCK MPOCTHIX YUCEN B 3aJaHHOM Juarna3one"

23. | CnoBapwu (accormaTBHBIC MACCUBBI, OTOOpaxeHws ). X mI-Tadbauisl. [loctpoeHne andaBUTHO-9aCTOTHOTO CIIOBAPS
IUTA 3aJJAHHOTO TEKCTa




24,

[Ipaktudeckas padora o teme "IlocTpoeHne anpaBUTHO-IACTOTHOTO CIOBApPs IS 3aJJaHHOTO TekcTa'

25. | AHaynm3 TeKcTa Ha €CTECTBEHHOM Ss3bIKe. BhIenenne mocieaoBareabHocTel 1o mabiaony. PerynspHbie
BbIpaxkeHus. YacTOTHBIN aHAIN3
26. | IIpakrtuueckas paboTa 1o Teme "AHajM3 TEKCTa HA €CTECTBEHHOM SI3bIKe"
) TeKH. AHaJIN3 IPaBUIBHOCTH CKOOOYHOTO BhIpaxkeHus. Ouepenu. Mcnonp3oBanue ouepean st BpeMEHHOTO
27. | C A 0 o nu
XPAHCHUS JaHHBIX
28. | JlepeBbs. Peanmusanus nepeBa ¢ MOMOIIBIO CCBUTOYHBIX CTPYKTYp. JIBonunble (OnHapHEIe) nepeBbs. [TocTpoeHme
ZiepeBa IS 3aJaHHOTO apU(PMETHIECKOTO BEIPAKECHUS
29. | IIpakTtrueckas padota mo Teme "Vcnonb30BaHue AEPEBLEB IS BEIYUCICHUS apu(METHISCKUX BBIpaKESHUI"
. KypCHUBHBIE allTOPUTMBI 00X0/1a iepeBa. Vcronp30BaHre cTeka U ouepenu Uit 00Xoaa aepeBa. ANTOPUTMEL H
30 Pexypc € anro o0xoxa nepesa. Mcronb30BaHme CTeKa U 04depe obxoma gepeBa. Anro a
rpadax. [ToctpoeHne MUHMMAJILHOTO OCTOBHOT'O JIepeBa B3BEIICHHOT'O CBSI3HOT0 HEOPUEHTUPOBAHHOTO rpada
31. | Anropurm [eiikctpsl. Anropurm ®iolina—Y opiania
32. | 3amauwm, pernraeMspie ¢ MOMOIIBIO JHHAMUYECKOTO MPOTPAMMHUPOBAHUS: BEIYUCICHUE PEKYPCUBHBIX (DYHKIIUN
33. | IIpaktuaeckas padora o Teme "Boraucienne pekypcuBHBIX QYHKIHHA C TTIOMOIIBIO JTHHAMAYECKOTO
MIPOrpaMMHPOBAHUS"
. JTaqu, peraeMple ¢ TOMOIIBI0 THHAMUYIECKOTO IIPOTPaMMHUPOBAHNS: 33424l ONTHMHU3AIIH
34. | 3ama €IIIaeMBbI€ C IIOMOIIIBIO aMHYECKOTO Mporpa OBAHMUSA: 337a9H O 3a
35. | Honstre o napagurmax nmporpamMmmupoBanus. O030p sI3BIKOB IMPOTPAMMHUPOBAHUS
. OHSATHE 00 00BEKTHO-OPUEHTHPOBAHHOM TIporpaMMupoBanuu. OOBEKTHI 1 Kiaacchl. CBOMCTBA M METOIBI
36. | II 6 00 06 C
00beKTOB. OOBEKTHO-OPUECHTHPOBAHHBIN aHAIH3
37. | Ilpaktuaeckas padora o Teme "Mcrmosib30BaHre TOTOBBIX KJIACCOB B Iiporpamme”
. TKa IPOTPaMM Ha OCHOBE 0OBEKTHO-OPHEHTHPOBAHHOTO MTOIXO/
38. | Paspaborka mporpa a OCHOBE OOBEKTHO-OpHE OBAHHOTO TOX0/(a
39. | Nnkancymsmus. [Tpaktudeckas padora o teme "Pa3paboTka Kiiacca, HCIOIb3YIOIMEro HHKATICYIISIHIO"
40. | Hacnenosanue. [Tonnmopdusm. Cpensl ObicTpoii pazpaboTku nporpamm. [Ipoexruposanue unrepdeiica
MOJIb30BATEIS
) aKTU4ecKas pabota mo teme "Pa3paboTka mporpaMMel ¢ rpadudeckuM uHTEpdEiicom
41 H 6 uP 6 "
42. | KonrponpHas paboTta 1o Teme "AJNTOPUTMEI B DJIEMEHTHI TIPOTpaMMHUpOBaHus"
. TaIbl KOMITBIOTEPHO-MaTEMaTHYECKOTO MOIEMPOBaHM. J{UCKpeTH3aIus pu MaTeMaTHIeCKOM MOACTHPOBAHUH
43. | Ora OMITEIOTEPHO-MaTEeMaTHIECKOTO MOJICITHPOBA CKpeTn3a aTeMaTHIeCKOM MOJICIHPOBa
HETIPEPHIBHBIX Tpo1ieccoB. MonennpoBanne IBHKCHUSA
44, | MaremaTH4ecKue MOJICITH B SKOHOMHKE. BBIUMCIUTENBHBIC IKCIIEPUMEHTHI C MOJICIISIMU
. epositHocTHBIE Mozienu. [IpakTuyeckas pabora o teme "MMuTaMOHHOE MOJEMPOBaHKE C IOMOIIIBIO METOA
45. | B II 0 "
Mounte-Kapino"
46. | KommproTepHoe MoenupoBaHue cucteM yrpasieHus. OOpadoTka pe3yabTaToB SKCIIEPUMEHTA
47. | TabnmuunHble (pesIMOHHBIC) Oa3bl JAaHHBIX
48. | Tlouck, copTipoBKa U GUIBTPAIUS JAHHBIX. 3aIPOCH Ha BEIOOPKY MaHHBIX. 3alIPOCHI ¢ TTapaMeTpamHu.

Beraucisiemsie mois B 3arpocax




49,

MmuoroTabaudnbie 60a3bl TaHHBIX. THITEI CBs3el Mex Ty TabnuiaMu. BHenmHuiA kitod. [lemocTHOCTh 6a3bl JaHHBIX

50. | 3ampochl kK MHOTOTAOIMYHBIM 0a3aM JaHHBIX

51. | A3wix ynpaBnenus nanaeiMu SQL

52. | UHTepHeT-IpHUI0KEHHS

53. | TonsiTre 0 cepBEepHOI U KIIMEHTCKOM YacTax caiTa. TeXHOIOTHS «KIUEHT — CepBep», e€ TOCTOMHCTBA
HEIOCTATKU

54. | Ocnosbl s3sika HTML

55. | Ocnossl kackagubeix Tabmun ctuneii (CSS)

56. | Ilpaktrueckas padora o Teme "OdopmieHne cTpaHUIBI C TOMOIIBIO KaCKa HBIX Ta0IHIl CTIIeH"

57. | Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeG-CTpaHHLE

58. | Pasmemenue BeO-caiiToB. Yciayra xocTunra. 3arpyska ¢aiios Ha caiT

59. | Kampuposanue. Mcnpasnenue nepcnekTuBsl. [ ncrorpamMma. Koppekimst ypoBHEH, KOPPEKIUS IIBETA.
OO0ecIiBeUMBaHKE [IBETHBIX N300paKCHHH

60. | Muorocnoitabie n300pakeHus. TexcToBsie cion. Macka cios. Kanansl. CoxpaHeHne BBIICIEHHOM 00macTn

61. | IIpakruueckas pabora mo Teme "MHOTOCIOWHBIE H300paXeHN"

62. | Bexropnas rpaduka. Bekropusanus pacTpoBbIX H300pakeHUH

63. | I[Ipakrtuueckas padora no teme "Bekropnas rpaguxa”

64. | [IpuHIUIBI TOCTPOCHUS U PEJAKTHPOBAHUS TPEXMEPHBIX MOICTICH

65. | IIpaxrnueckas padora mo Teme "Co3ganne MPOCTHIX TPEXMEPHBIX Moienen"

66. | Cerounbie momenu. MaTepuanst

67. | MonenupoBaHHe UCTOUHUKOB OCBeleHus. Kamepsr

68. | [loHsaTue 0 BUPTYANBHOW PEaIbHOCTU U IOMOTHEHHOH PealbHOCTH




ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUA

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

1.

3namo (nonumams)

11

[loHnMaHMe OCHOBHBIX HPUHIUIIOB YCTPOHCTBA M (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMIBHBIX KOMITBIOTEPOB; TEHACHIIHHA
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHI; BIIaJICHUE HABBIKAMH DPabOTHI C
OTICPAllMOHHBIMU CHCTEMaMHd M OCHOBHBIMH BHAAMH IPOTPAMMHOTO
obecrieyeHus JUIsl  peHIeHUsT y4yeOHbIX 3aJad 1O  BbIOpaHHOM

crnenuain3anuu

1.2

Hannuue mpencraBieHnii o 0a30BBIX MPHUHIMIAX OpPTaHU3alUU |

(GYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETeH

1.3

ITorumManne OCHOBHBIX IMPUHIHUIIOB IOUCKPCTU3ALUH PaA3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX aITOPUTMOB OOpPAOOTKH YHCIOBOM M TEKCTOBOM
uHpOpManMM (3aIUCh YHCENl B TO3UIMOHHOW CHCTEME CUHCICHHS,
JeTUMOCTh LIEJIBIX YHCEeN; HaX0XIEHHE BCEX MPOCTHIX YHCET B 33JaHHOM
nuanazoHe; 00pa0oTka MHOTOPa3psAOHBIX — IENbIX YHCEN; aHalIu3

CUMBOJIbHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

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

cpenbl pazpaboTKu

1.6

Brnagenne OCHOBHBIMU CBEACHHSMH O 0a3ax JaHHBIX, UX CTPYKTYpE,

CpeIcTBax CO3/IaHUs M padOTHI C HUMU

1.7

[ToHnmMaHue BO3MOXKHOCTEH M OTPAHMYEHUN TEXHOJOTMH UCKYCCTBEHHOIO
UHTEJJIEKTa B Pa3IMYHBIX O0JIaCTAX; HaNW4Me Mpe/CTaBiIeHU 00
HUCITIOJIB30BaHUU I/IH(l)OpMaI_[I/IOHHBIX TEXHOJIOTHUH B PA3IMIHBIX

npodeccuoHaIbHBIX chepax

1.8

Brnagenue TeopeTMUECKMM anmapaToM, IO3BOJISIIOIIMM OCYILECTBIATh
IPEJICTaBICHUE 33JaHHOI'0 HATYpaJbHOIO YHCJIA B Pa3jIMYHBIX CHCTEMAaxX
CUMCIICHUS; BBINOJHATh MPEoOpa3oBaHMsl JIOTMUECKUX BBIPAKEHUI,
UCIIOJIB3YSl 3aKOHBI anreOpbl JIOTHKHU; ONpEeAeNsaTh KpaT4alliuil myTh BO
B3BCUICHHOM rpade M KOJIWYECTBO IMyTEeH MEXAy BepIIUHAMHU

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada




Ymemo

2.1

YMeHue Hcnonb3oBaTh KOMIIBIOTEPHO-MAaTEMaTHUYECKHE MOJAEIU Ul
aHanmu3a 00BEKTOB M MPOLECCOB: (hOPMYTUPOBATH II€Nb MOJICIUPOBAHUS,
BBINOJIHATh AHAJIU3 PE3Y/IbTAaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHMS;
OLICHMBATh a/ICKBATHOCTb MOJEIHM MOJAEIHPYEMOMY OOBEKTY WM

nmponeccCy; NpeaACTaBJIAThL PE3YJIbTAaThl MOACIMPOBAHNA B HATJIAAHOM BUIC

2.2

YMmenue kiaaccu(uUIMpOBaTh OCHOBHBIC 3a/aud  aHAIW3a JIaHHBIX
(TporHO3UpOBaHUE, KJaccupukanus, KJIacTepU3alus, aHayIu3
OTKJIOHEHHI1); TMOHMMATh IOCIEJ0BATEIBHOCTh PEUICHUS 3aJad aHajIu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKA Ka4eCTBa JaHHBIX,
BeIOOp W (WIM) TIOCTPOGHHWE MOJENU, MpeoOpa3oBaHUE JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPIPCTAHUA PC3YJILTATOB

2.3

YMmenue onpenensits HHGOPMAIMOHHBIH 00BEM TEKCTOBBIX, rpauIecKUX
¥ 3BYKOBBIX JIaHHBIX IIPH 3a/laHHBIX ITapaMeTpax JAUCKPETU3aLuu. Y MEHHUE
ONIPEICTSITh  CPENHIOID CKOPOCTh Mepefauyd  JaHHBIX, OLIEHHBATh
M3MEHEHHE BPEMEHH TIepefadd NpU HM3MEHCHHH HH(OPMALOHHOTO

00BbEMa JaHHBIX M XapaKTEePUCTHK KaHajla CBA3H

2.4

YMeHue CTpOUTh KOJ, 00eCHeuMBaIOMIMKA HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 UTHHY COOOIIEHUS TIPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue uCnonap30BaTh IMPU PELIEHWHM 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allUCH YHCEJI, aJrOPUTMbI MOCTPOEHHUS 3alMCH YKCIIA B MO3ULIMOHHOU
CHCTEME CUHCIICHUS C 3aJlaHHBIM OCHOBAaHUEM W MOCTPOCHMS YHCJIa IO
CTPOKE, COAEpXKalleil 3amuch HSTOTO 4YHWCIa B TMO3UIMOHHON CHUCTEME
CUHMCIICHHUS C 3aJaHHBIM  OCHOBaHHUEM; YMEHHUE  BBINOJIHATH

apI/I(bMeTI/I‘-IGCKI/Ie oncpanru B IO3UIUOHHBIX CUCTCMAX CHHUCJIICHUA

2.6

YMeHHe CTpPOUTHh JIOTMYECKOE BBIPAKEHHE B JIU3IBIOHKTHBHON U
KOHBIOHKTUBHOM  HOpMaJbHBIX ¢dopMax MO 3aJaHHON  Tadiuie
UCTUHHOCTH; HCCJIEAOBaTh  OOJNIACTh  MCTUHHOCTH  BBICKAa3bIBaHMA,

COACPKAIICTO MCPCMCHHBIC,; PCHIATHL HCCIIOXKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHune pemarb alroOpuTMHUYECKHE 3aJaud, CBA3aHHBIE C AHAIU30M
rpadoB (3amaud MOCTPOEHHS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMH
rpada, onpeneneHuss KOJMUECTBA PA3IUYHBIX MyTeH MEXAY BEpIINHAMH

OPUEHTHPOBAHHOTO AlUKINYECKOTO rpada)

2.8

YMeHue ucnonb3oBaTh JEPEBbs MIPU aHAIM3€ U IOCTPOCHUU KOAOB U JUIS
npelcTaBieHus] apu(METHUYECKHX BBIpAXEHHUI, MpH peHIeHUH 3a/1ad
MIOMCKA W COPTHUPOBKH; YMEHHUE CTPOUTH AEPEBO WUIPhHI MO 33aJaHHOMY
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, BKIHOYAIOMIUX HHUKJIIBI, BETBJICHUA U

moAIporpaMmsal, IpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

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

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

211

BinaneHue yHHMBEpCAIBHBIM SI3BIKOM IPOrPAMMMPOBAHMS  BBICOKOIO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMU O 0a30BBIX
TUTAX JAHHBIX M CTPYKTypaxX NaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIE
VIpaBIAIOIMIAE  KOHCTPYKIMHM,  YMEHHUE  OCYIISCTBIATH  aHAIU3
NPEUIOKEHHOW  MpOrpaMMbl:  ONpPENENATh  pe3yabTaTbl  pabOThI
IPOTPaMMBI TIPH 33JaHHBIX UCXOJHBIX IaHHBIX; ONMPENENATh, MPH KaKUX
UCXOJHBIX JIaHHBIX BO3MOXKHO TIOJy4CHHWE YKa3aHHBIX pPE3YJIbTaTOB;
BBIABIISITH JIaHHBIE, KOTOpBIE MOT'YT TNPUBECTH K OIIMOKE B paboTe
[IPOrPaMMBI; dopMynHpoBaTh  MPEUIOKEHUS MO  YIyYIIEHUIO

IPOTPaAMMHOTO KOJIa

2.12

YMeHHe peanu3oBBIBATH HAa BBIOPAHHOM JUIS  HM3YYEHHS  SI3bIKE
nporpaMMupoBanus Beicokoro yposas (ITackais, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OpAOOTKH YKCEN, YUCIOBBIX MOCIEA0BATEIHLHOCTEN
U MAacCHMBOB: IIPEJICTaBICHUE 4YHWCIa B BUIE HaboOpa MPOCTHIX
COMHOKHUTENCH; HaX0XIEeHHE MaKCUMaIbHOW (MHUHHUMAIBHOW) IHQPHI
HATYpaJIbHOTO YMCJIa, 3alIUCaHHOTO B CUCTEME CUUCIICHUS C OCHOBaHHUEM,
He mnpeBblmaromuM 10; BbluMciieHHEe OOOOIIEHHBIX XapaKTEPUCTHUK
AJIEMEHTOB MacCuBa WJIM YHCJIOBOH IOCIIEIOBAaTENLHOCTH (CYMMBI,
NPOM3BEACHUS  CPEOHEro  apu(PMETUYECKOro, MHHHUMAIBHOTO |
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIAOBIETBOPSIOIINX
3aJaHHOMY YCIIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; yMEHHUE
UCTOJIb30BaTh B MpPOTpaMMax JaHHBIC PA3IUYHBIX THIIOB C YYETOM
OTpaHMYEHUN HA JAMANa30H MX BO3MOXKHBIX 3HAUYEHUN, NMPUMEHSATH MPHU
pelIeHNUH 3a7jad CTPYKTYPhl JAHHBIX (CIHMCKH, CIOBapH, CTEKH, OUEpEeNH,
JIepeBbsl); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIE MOJIPOTrPAMMBI JIJIs
00pabOTKM YMCIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIB30BATH IMPH
pa3paboTKe mporpaMM OMOIMOTEKH MOAMPOTPAMM; YMEHHE UCIIOJIh30BaTh

CpEICTBA OTJIAJIKH MPOTrPaMM B Cpejie POrpaMMHUPOBAHHUS

2.13

YMenune HCIIOJIb30BaTh OJICKTPOHHEIC Ta6J'II/IHBI JJIA aHaJlIu3a,

MIPEACTABICHUS M O0pabOTKHM JaHHBIX (BKJIIOYAs BHIOOP ONMTHMAIbLHOTO




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

CIIPaBOYHBIC CUCTCMBI

2.14

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

ycayr, Hu(ppOBEIX 00pa3oBaTeIbHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1

[udposasi rpaMOTHOCTH

11

OcCHOBHbIE TEHJICHIIUU PAa3BUTHs KOMITBIOTEPHBIX TeXHOoJOTUi. [lapamiensabie
BbIuKcIIeHHs. MHOTONpoIiecCOpHbIe cucTeMbl. Pactipenenénubie

BBIYHCITUTENLHBIE CUCTEMBI U 00pab0TKa OOIBIINUX TaHHBIX

1.2

[TpyHIMOBI OCTPOEHHUS W annapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble mnpotokosnbl. Cerb HMHrepHer. Appecanuss B cetu VHTepHeT.
[Mporokonsr creka TCP/IP. Cucrema nomenubix umén. Paznenenue IP-cetn Ha

IOJICETH C IIOMOIIBI0 MacOK IIOACETEN

1.3

daiinoBas cucrema. Ilonck B daitioBoit cucreme. I[IpuHIMTIBI pa3MemeHus U
MMEHOBaHMS aiinoB B nonroBpeMeHHON mamsaTu. [1laGnoHbl ais omucaHuUs

rpymi ¢aiinos

14

CkopocTh mepenayd JaHHBIX. 3aBUCUMOCTh BpEMEHH IMepeJayd  OT

MH(POPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

[IudpoBanne nanupix. CuMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [ndpor
npoctoii 3amensl. ludp Llesaps. Hludpp Bmwxenepa. Aaroputm muppoBaHUs
RSA

1.6

Kopnpl, mo3Bosistonyie 0OHapyKUBaTh U UCTIPABIIATH OIINOKH, BOSHUKAIOIIHE MIPH
nepenade naHHbiX. Paccrosane Xommunra. KonupoBanue ¢ moBTopeHreM OUTOB.

Koxapr XomMmunra

TeopeTnueckre OCHOBBI HTHOPMATUKU

2.1

JlBomyHOoe  KoaMpoBaHWE. PaBHOMEpHbIE M HEPaBHOMEPHBIE  KOJBbI.
JlekoaupoBaHue COOOIICHUH, 3aMCaHHBIX C TTIOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue ®ano. IlocTpoeHHe ONHO3HAYHO AEKOAHUPYEMBIX KOJOB C IIOMOIIBIO

nepeBa

2.2

Teopernueckue mMOAXOABI K OIEHKE KojudecTBa uHGopmanuu. EauHUIBI
U3MepeHus: KonuyectBa HHpopManuu. AndaBUTHBIM MOAXOA K OLEHKE
KojuuecTBa UHGOpManuu. 3aKOH aIAUTUBHOCTH uHpopmarnuu. Popmyna

Xaptiau. Uapopmanus u seposaraocts. @opmyna Illennona

2.3

Cucrembl cuucieHus. Pa3BépHyras 3amuch 1EIBIX W JOPOOHBIX YHCENT B
MO3UIIMOHHON cucTemMe cuMcieHus. CBoOMCTBAa MO3MIIMOHHOM 3allCH YHCHAa:
KOJIMYECTBO IU(p B 3aIIUCH, IPU3HAK JIETUMOCTH YHCIIa HA OCHOBAHHE CHUCTEMBI
CUHCIICHHsI. AITOPUTM TIEPEBOJIA TIEJIOT0 YKciia U3 P-UuHO#M CHCTEMBI CUMCIICHHS

B JICCATHYHYIO. AJITOPUTM MEPeBOJia KOHEUHON P-W4uHO# ApoOM B NECATUUYHYIO.




Anroputr™m nepeBoja LEJIOr0 Yucia U3 JECITUYHOM CUCTEMBI CUMCIEHHUS B P-
nuHyto. IlepeBos KOHEYHOM JAecATHYHOM Jpobu B P-nunyro. J[BomuHas,
BOCBMEPHYHAS U IIECTHAALATEPUYHAS CUCTEMBI CYMCIICHUS, CBA3b MEXKAY HUMH.

ApudmeTrueckue onepanuu B MO3UIIMOHHBIX CHCTEMaxX CUUCICHUS

2.4

TpOI/I‘IHaSI YpaBHOBCIICHHAA CUCTEMA CUUCIICHUS. HBOH‘IHO'ILGCHTH‘IH&H CHCTEMA

CUHCJICHUA

2.5

Komuposanue tekcroB. Konuposka ASCII. OgHobaliTHbie KogupoBku. CTaHmapT
UNICODE. Komuposka UTF-8. Ompenenenune wuH(OpMAMOHHOTO 00bEMa

TEKCTOBBIX COOOLICHUN

2.6

Konuposanue nzobpaxenuit. Ouenka HHPOPMATMOHHOTO 00bEMa TrpaduuecKux
JAHHBIX TPH 3aJlaHHBIX Pa3pelleHu: U TIyOuHe KOIupoBaHUs LBeTa. L[BeToBbIC
mozenu. Konuposanme 3Byka. OneHka WHPOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETU3aIU U pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa goruku. IloHsiTue BhICKa3biBaHMs. BbICKka3biBaTeNbHBIE (HOPMBI
(npenukatsl). KBaHTOpHI CyIIIeCTBOBAHHS U BCEOOIIIHOCTH.

Jlornueckue onepanuu. TaOmuubl HMCTUHHOCTU. Jlormdeckue BbIpaKEHUS.
Jlormyeckue ToxaecTBa. Jlornueckue onepanyuy U onepanuy HaJl MHOKECTBAMHU.
3aKkoHbl anreOpbl JIOTUKU. OKBHUBAJICHTHbIE IPEOOpa3oBaHMs JIOTHYECKUX
BBIPAKCHU. JIornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornueckue ¢GyHKIMU. 3aBHCHUMOCTb KOJHYECTBA BO3MOXHBIX JIOTHYECKHUX
(GYHKIMH OT KOJIMYECTBA APTyMEHTOB.

Kanonnueckue ¢hopmbl TOTHIECKUX BBIPAKCHUM

2.8

CoBepilieHHBIE  TU3BIOHKTHBHBIE KOHBIOHKTUBHBIE HOpMalibHBIE  (DOPMBL,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/II_[e HCTUHHOCTHU

2.9

Jlormyeckne »sieMeHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
Muoropa3psansbiii cymmarop. [locTtpoeHne cxeMm Ha JIOTUYECKUX 3JIEMEHTax Mo
3aaHHOMY JIOTUYCCKOMY BBIPAKCHUIO. 3amuchy JIOTHYECKOIrO BBIPpAXKCHUA 10

JIOTUYECKOH cXeMe

2.10

Mopenu u wmonenupoBanue. lLlenu moxpenupoBaHusi. AJEKBATHOCTh MOJAEIHU
MOJIETTUPYEeMOMY O0BEKTY WM npoieccy. GopMann3anus IpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3yinbTaToB MOAETUPOBAHUS B BUAE, YAOOHOM JUJIsl BOCTIPUATHS

gyenoBekoM. ['paduueckoe nmpeacraBieHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPAdUKH).

2.11

[IpeacraBnenue uenblIx 4YUCEN B NaMATH KommbioTepa. OrpaHHMYEeHHOCTh
JUana3oHa 4YHcell MpU OrPaHMYEHUM KOJUYecTBa paspsanoB. llepenonnenue
paspsaHoi ceTku. be33HakoBbIe M 3HAKOBHIC JJaHHBIE. 3HAKOBEIM OUT. [[BOMUHBIIA
JOTIOJTHUTENBHBIN KOJI OTPULIATENbHBIX YHCET.

[To6uToBBIe JOTMYEcKHEe omepanuu. Jlormueckuii, apudMeTndeckui u

mukianyeckuit  capuru. lludpoBanne ¢ moOMOLIbI0 TOOMTOBOW —ONEpaIUH




«uckinouaromniee NJIN»

2.12

IIpencraBieHue BEIECTBEHHBIX YHCEN B ITAMATH KOMIIBIOTEpA. 3HaYallas 4acTh
U TOpANOK uwucna. Jlmama3oH 3Ha4YeHHMH BelIeCTBEHHBIX dyucen. [IpoOiemsr
XPAaHECHMS BEIECTBEHHBIX 4YHCEJ, CBS3aHHBIE C OIPAHMYECHHEM KOJIMYECTBA
paspsaaoB. BeinonHeHue omnepanuil ¢ BEIIECTBEHHBIMHM YHCIaMM, HAKOIJICHHE

omuoOoK IIpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHBle TOHsATHSA. Buawl rpados. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MATPHI], CIHMCKOB CMEXKHOCTH. PemieHue
AITOPUTMUYECKUX 3a7ad, CBSI3aHHBIX C aHanu3oM rpadoB (mocTpoeHUe
ONTUMAIILHOTO TYTH MEXAy BepHIMHaMH rpada, ompenesneHre KOoIMYecTBa

pa3IMYHBIX TyTed MEXIy BepIIMHAMHU OPUEHTHUPOBAHHOTO AlUKINYECKOTO

rpada)

2.14

HepeBnsi. bunaphnoe nepeBo. JlepeBbst moucka. CnocoObl 00Xxoma Jepesa.
[IpencraBnenue apupMeTHYECKHX BBIpAXEHUH B BUJe AepeBa. Mcmonb3oBaHue

rpadoB U IEPEBHEB MIPH OMHCAHUN 0OBEKTOB U MPOILIECCOB OKPYIKAIOILIETO MUPa

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJIHOHN nHpopmanueit. [loctpoenue nepesa
nepedbopa BapUAHTOB, OIKMCAHHWE CTPATErMH WIPhl B TabmuyHOW (opme.

BbIUrphIlIHbIE U TPOUTPHILIHBIEC TO3UIIMU. BRIUTpHIIIHBIE CTpaTerun

2.16

CpencTtBa  MCKYCCTBEHHOTO  WHTE/UICKTa.  MnmeHTudukanmmss W TOHWCK
n300pakeHu#, pacro3HaBaHue Jull. Vcmoib3oBaHWE METOAOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00yJaronux cucreMax. Vcrmonp30BaHre METOI0B UCKYCCTBEHHOTO

MHTeIUIeKTa B poOoToTexHuke. HTepHer Bemeld. Heliponusie cetu

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

@opManuzanus NOoHATHA anropurMma. Mammyna TeOpHHra Kak yHHMBEpCaJIbHas

MOJIEJIb BEIYUCIIEHUN

3.2

OreHka CIOXKHOCTH BbIUUCIEHUH. Bpemsi paboTel u 00BEM uCHONb3yeMoOn
MaMsTH, MX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JAaHHBIX. OneHka
ACUMNTOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJTUHOMHAIBHOMN
cnoxxHoctu. IlepebopHbie anropuTmbl. [IpuMepsl pa3TUYHBIX ANTOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3InYHYIO CI0XKHOCTh

3.3

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB PAaOOTHI MPOCTEHUIIMX alTOPUTMOB
YIPABIEHUS HCHOJHUTEISAMA M BBIYMCIUTENBHBIX ANrOpUTMOB. OmnpenencHue

MCXOJHBIX TaHHBIX, IPU KOTOPBIX aITOPUTM MOXKET JaTh TPEOYeMbIil pe3ylbTaT

3.4

AnroputMbel 00pabOTKM HATypajbHBIX YHCEJN, 3alHMCAaHHBIX B MO3UIIMOHHBIX
CUCTeMax CYHUCJICHUA: pa30MeHHe 3amuch 4YKcia Ha OTHENbHbIE LUDpBL,
HaXOXJICHUE CYMMbl W TPOU3BEICHHS LHU(p, HAXOXKICHHE MaKCHUMAIbHOM

(MHHHMAITBEHOW ) U DB




[IpencraBnenue uyncna B BUAe HaOopa MPOCTBIX COMHOXKHTENEH. AJTOPUTM
OBICTPOTO BO3BEICHHUS B CTeNeHb. [IoMCK MPOCTHIX YMCEN B 3aJJaHHOM JHMana3oHe

C TMIOMOIIIBIO AJITOPUTMA «PEIIeTo DpaToceHar

3.5

MHoropa3psiIHbIC TIeNIbIe YUCIIa, 331a4H JJTMHHON apu(PMETHKHI

3.6

S3sik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYHCIIEHHBIE, BEUIECTBEHHbIC, CHMBOJIbHBIE, JIOTHYECKHe. BeTBieHus.
Cnosxnble ycnoBus. Llukisl ¢ ycnoBueM. LIMKiIbI 110 TEpEMEHHOM.

OOpaboTka MaHHBIX, XpaHAIMXCcs B (aitnax. TekcToBble U JBOUYHBIC (haiIb.
daiinoBsle mepeMeHHble ((aitioBbie ykazaTenu). Utenue u3 (aitna. 3anuch B
(aii.

Paszbuenue 3amaun Ha moa3agauun. [lognporpaMmer (IporieAypsl U PYHKIIHH).

Vcnonp30BaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBHble mporienypsl u (GyHkuuu. Mcmonp3oBaHue creka s

opraHu3anvu pCKypCHBHBIX BbI3OBOB

3.8

Yucnennsle MeTonsl. TouHoe W mpUONMKEHHOE pelieHus 3afgadu. YucieHHoe
pellleHre YpaBHEHMH C TOMOIIbI0O Moadopa mapamerpa. UWCIEHHBIE METOJIbI
pellleHHs YypaBHEHUH: MeToja T1epedbopa, METOJ IOJIOBUHHOTO JICTCHHUS.
[TpubnmkE€HHOE BHIUMCIICHHUE [UIMH KPHUBBIX. BhruucieHue miomaaei ¢uryp c
IIOMOUIbIO0 YUCJIEHHBIX METOJ0B (METOJ IpPSIMOYTOJIBHUKOB, METOJ TpaIeLuil).
ITouck ™makcumyma (MHHUMYMa) (GYHKIIMHA OJHOW TEPEMEHHOH METOJIOM

ITOJIOBHHHOTI'O ACTICHU

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHBIE  (QYHKIMH  SI3BIKa
MIPOTrpaMMHUPOBAHUS ISl 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO,Z[C‘-IéT KOJIMYECTBA IIOSABJIICHUM CHMBOJA B CTPOKEC,
pa3OueHne CTPOKM Ha CIOBa MO MPOOETHHBIM CHMBOJAM, MOHUCK MOJCTPOKH
BHYTpU JaHHOM CTPOKH, 3aMEHA HaWJICHHOW MOACTPOKU Ha JIPYTYIO CTPOKY.
I'enepanust Bcex CIOB B HEKOTOPOM alipaBUTE, YAOBIETBOPSIOIIMX 33aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue ynciia B CHMBOJIBHYIO CTPOKY B 0OpaTHO

3.10

MaccuBel W TOCIEAOBATEIBLHOCTH  YHCEN. BpruucieHne  0000IMEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MAacCHMBa WM YHCIOBOM MOCJIEA0BATEIbHOCTH
(CyMMBI, TpOU3BEACHUS, CpEIHEro apuPMETHUYECKOro, MHUHUMAIBHOTO U
MAaKCUMaJbHOTO 3JEMEHTOB, KOJMYECTBA JJEMEHTOB, YAOBIIETBOPSIOIIMX
3aIaHHOMY YCJIOBHUIO). JIMHEHHBIM MOMCK 3aJ]aHHOTO 3HAYEHHS B MAacCHUBE.
Anroputmbl pabOTBl ¢ JJIEMEHTAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccruBa. COpTHpPOBKAa OJHOMEpPHOTO MaccuBa. I[IpocTeie METOIBI COPTUPOBKHU
(MeTonm my3BIpbKa, METOA BBIOOpa, COPTHpPOBKA BcTaBkamu). CopTHpoOBKa
cnusinueM. beictpas coptupoBka maccuBa (anroputm QuickSort). JIBonuHbi

IOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIByMepHBIE MacCHBBI (MaTpuLbl). AJITOPUTMBI 00pabOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO UHCIOBOTO MacCHMBa IO 3aJaHHBIM
IpaBWJIaM, MOHMCK 3JIEMEHTa B JByMEPHOM MAacCHBE, BBIYMCICHHE MaKCHMyMa
(MPHMMYMa) ¥ CYyMMBI 3JIEMEHTOB JABYMEPHOTO MacCHBa, IIEPECTAaHOBKA CTPOK U

CTOJI6].IOB ABYMCPHOI'O MaCCHBa

3.12

CrmoBapu  (accolMaTUBHBICE  MAacCUBBI,  OTOOpa)keHHWs).  XOII-TAOJHIIBL

HOCTpOGHI/Ie aﬂq)aBI/ITHO-‘IaCTOTHOFO CJIOBapd IJIA 3aJaHHOI'O TCKCTa

3.13

Crexku. AHaIM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpaXEHHsA. Bwrumcienue
apu(METHYECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOH (popme.

Ouepenu. Micrionp3oBaHue o4epeu AJIsi BpeMEHHOTO XpaHEHHUS TaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHMe MHUHHMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUeHTUpoBaHHOro rpacda. KommuecTBo pasianyHbIX
MyTel MeXay BEepIIMHAMU OPUEHTHUPOBAHHOTO alIMKINYECKOro rpada. AIropuTm

JlenKCTphl

3.15

HepeBps. Peanusanus aepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYyp. JIBOMYHBIE
(Ounapusbie) nepeBbs. [locTpoeHue nepeBa Ui 3aJaHHOTO apuU(METHUECKOTO
BbIpa)keHUs. PekypcuBHBIE anropuTMsl 06xona nepeBa. Mcnonab3oBaHue cTeka U

ouepeau 1Jis 06xoza epena

3.16

JluHaMuyeckoe MporpaMMHUPOBAaHUE KaK METOJl PEHICHUS 3a/1a4 C COXPAHEHUEM
MIPOMEXKYTOUHBIX PE3YyIbTAaTOB. 3aJaul, PeIIaeMble C TOMOIIbIO JUHAMUYECKOTO
POrPaMMUPOBAHUS: BHIUMCIEHUE PEKYPCUBHBIX (DYHKIIHH, MTOACYET KOTHMUECTBA

BAapHWaHTOB, 3a/la4v OIITUMU3AIUN

3.17

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM HpOrpaMMupoBaHuH. OOBEKTH H
kiaccbl. CBoiicTBa 1 MeTobl 00BeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIH3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

Wukancynauus, HacieoBaHue, moJauMophusm

HNudopmaninoHHble TEXHOJIOTUH

4.1

Anamu3 paHHbIX. OCHOBHBIC 3a/layd aHajdW3a JaHHBIX: IPOTHO3HPOBAHUE,
KIaccupuKanus, KiIacTepusallvs, aHanu3 OTKiIoHeHWH. [locrmemoBarenbHOCTH
pelICHUA 3aaa4 aHAJIM3a JaHHBIX! C60p NCPBUYHBIX NAHHBIX, OYMCTKA U OLICHKA
KadyecTBa JaHHBIX, BBIOOP W (WJIM) TOCTPOCHHE MOACIH, NpPeoOdpa3oBaHUE
JAHHBIX, BU3YyaJU3alusl JaHHBIX, WHTEpPHpeTanus pe3yiabTatoB. [IporpammHbIe
cpenctBa u WHTEpHET-CEpBHUCH UIi OOpaOOTKM M TPEICTABICHUS JaHHBIX.

Bonpmne mannpie. MamuaHOE 00ydeHUE

4.2

AHanu3 JMaHHBIX C TIOMOIIBIO JJEKTPOHHBIX TaONWIl. BBIUUCICHHWE CYMMBI,
cpemHero  apuMETHYECKOro, HAWOOJbIIEro  (HAMMEHBIIET0)  3HAYCHHS

nuanazoHa. Berancnenue kxo3dduumeHTa KOppensuuu JABYX pPsIOB JAaHHBIX.




[TocTtpoeHne cromOuaThIX, JUHEWYAThIX W KPYroBbIX auarpamm. [loctpoenue
rpadukoB ¢pyHkumii. [Togbop muHUM TpeHa, perieHue 3a1a4 TPOrHO3UPOBAHUS.

Pemenue 3aa4 OoNTUMHU3alH C TIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperusanusi 0Opud  MaTEMaTUYECKOM  MOJCIMPOBAHUM  HEMPEPBHIBHBIX
mpoueccoB. MojenupoBanue JBWKeHUs. MojenrpoBaHue OHOJOTHYECKHX
cucteM. MaremMaruueckue MOJAEIM B SKOHOMHUKE. BbrumciurenbHbie
SKCIIEpUMEHTHl ¢ Mojensimu. OOpaboTka pe3yiabTaToB SKclepuMeHTa. Meton
HaUMEHBIIMX KBaApaToB. OIEHKAa YHUCJIOBBIX MapaMeTPOB MOJACIUPYEMBIX
00BEKTOB M TMpoleccoB. BoccTaHOBIeHHE 3aBUCHUMOCTEH IO pe3ylbTaTam

JKCIIEPUMEHTA

4.4

BepositHOCTHBIE MOJEIIN. Meronsl Mounte-Kapio. HNmuranmonnoe

MozenupoBanue. CUCTEMBbI MaCCOBOTO OOCITYKUBAaHUS

4.5

Tabmuunble (pensauroHHbIe) 0a3bl JaHHBIX. Ta0nuIa — MpeICcTaBICHHE CBEACHUI
00 omHOTHNHBIX OOBbekTax. Ilone, 3ammch. Kimrou Tabmuiel. PaboTa ¢ rotoBoit
0a30i maHHBIX. 3amojgHeHrue 0a3bl JaHHBIX. [louck, copTupoBKa W GUIBTpAIUSL
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochkl € TMapaMeTPaMHu.
BerancisieMmbie 1oJis B 3ampocax.

Mmuorotabnauanbie 0a3bl JaHHBIX. THUOBI CBsI3ed MexIy TaOnumamu. BHemHun

kimro4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIUYHBIM 0a3aM JaHHBIX

4.6

TexctoBblii mpoueccop. CpencrBa IOMCKa W aBTO3aMEHBl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIC IOKYMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna 1TUTHPOBAHUS HWCTOYHUKOB W odopmieHus OubamorpaduyecKux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.
2.
3.

Bocogsa JI. JI., Bocosa A. 0., «Yuebuuk no nadopmaruxe 1 10 knacca»

[MTonskoB K. 1O., «100 6amnoB o unpopmaruke. Pemaem 3agaun EI'D Ha si3p1ke Python»
[MTonskos K. 1O., Epemun E. A., «Mupopmatuka. 10 xnacc. ba3oBblii u yriryOaeHHbIH
ypoBHH. B 2-X gacTax»

[Monskos K. 1O., Epemun E. A., «Mupopmatuka. 10-11 kmaccsl. 3anaunuk. B 2-x
qacTAX»

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

.

bocoga JI. JI., bocoa A. 10., «Yuebnuk no uadopmaruke 1 10 kimaccay

[Tonsixos K. 10., «100 6ammoB mo uHpopmatuke. Perraem 3agaun EI'D Ha s3bike Pythony
[Tonsxos K. 0., Epemun E. A., «<Mudopmaruka. 10 xnacc. bazoBeiit u yriy0OneHHbII
ypoBHH. B 2-X gacTax»

[Monskos K. 1O., Epemun E. A., «Mupopmatuka. 10-11 kmaccsl. 3anaunuk. B 2-x
JaCTIAX)»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://kpolyakov.spb.ru/
2. https://inf-eqe.sdamgia.ru/
3. https://kompege.ru/



https://kpolyakov.spb.ru/
https://inf-ege.sdamgia.ru/
https://kompege.ru/

		2026-01-10T01:24:14+0300
	Щербаков Егор Юрьевич




