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MHHOACHUTEJIbHAS 3AIINCKA

[Iporpamma no unpopmaTtuke (yriayOiaEHHBIM YpOBEHb) HA YPOBHE CPEIHETO
obuiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K peE3yJbTaram
OCBOGHHUS OCHOBHOW  00pa3oBaTEeNbHOM  MPOrpaMMbl  CpPEAHEro  0OIIero
oOpazoBanus, npeacraBieHHblx B PI'OC COO, a takxe (enepanbHol padouein
IpOrpaMMbl BOCITUTAHHUS.

[Iporpamma o uHpopMaTuKe JaET NpeaCTaBICHUE O LEIsIX, 00LIel cTpaTeruu
00yueHus1, BOCIIMTAHUS U Pa3BUTHsI 00yUaroLIuXcs CpeAcTBaMH y4eOHOr 0 IpeiMeTa
«Uuadpopmatuka» Ha yriyOJEHHOM YPOBHE, VYCTaHABIMBAET 0053aTeIbHOE
OPEIMETHOE COAEpKAHUE, IPEYCMATPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3zaenam
U TeMaM Kypca, ONpeIeNsieT pacnpeeieHue ero no kjiaccaMm (rogaMm M3ydeHust),
NaéT NpHUMEpPHOE paclpefereHrue y4eOHBIX YacoB IO TEMAaTHYECKUM paszenam
Kypca U pPEKOMEHAYyeMylo (IPHUMEpPHYIO) MOCIEAOBATEIBHOCTh MX H3Y4YEHUS C
yu4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00y4JarOInXCs.

[Iporpamma o uHpOpMaTHKE ONpeesieT KOMUUECTBEHHbIE U KaueCTBEHHbIE
XapaKTepUCTUKHU y4eOHOro MaTepuana sl KaXJI0ro roja u3yyeHus, B TOM 4HCiie
JUIS COAEP KATEeIbHOTO HAINOJIHEHHs] Pa3HOro BHJIA KOHTPOJS (MPOMEXYTOYHOU
aTTecTaluu o0yuaromuxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
roCy/1apCTBEHHOW UTOroBoM arrectanun). [Iporpamma no uHdpopmatuke siBiIsieTCs
OCHOBOM JJIi COCTaBJIEHHMS AaBTOPCKUX YUE€OHBIX NPOrpaMM U YYEOHHKOB,
MOYPOYHOT'O TUTAHUPOBAHUS KypCca YUUTEIEM.

NudopmaTuka B cpegHem oduieM o0pa30BaHUU OTPAKAET:

CYyUIHOCTh HMH(OPMATHKM KaK HAyYHOW JUCUUIUIMHBI, HW3y4Yarollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTU3aLUU HHPOPMAIIMOHHBIX
IPOILIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE  O0JIacTM  TpPUMEHEHHs  WH(DOpPMATHUKHU, TPEXKAE  BCETO

uH(GOpPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIEHUE U COLUATIbHYIO chepy;



MEXIUCUUIUIMHAPHBIA ~ XapakTep HUHPOpMATUKU U WH(POPMAIIMOHHOM
NEeSATeTbHOCTH.

Kypc undopmatuku nis ypoBHSA CpeaHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEPIIAIONIAM HTallOM HEMPEPHIBHONW TMOJATOTOBKH OOydJaronumxcsi B 00JacTu
WHPOPMATHKNA U WHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA, OMUPACTCS
Ha cojepkaHue Kypca MHGOPMATUKH YPOBHS OCHOBHOI'O 0OIIEero oopa3oBaHUs U
OMBIT  TOCTOSSHHOTO  MPUMEHEHHS  HWH(POPMAIMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOTUH, AAET TEOPETUUYECKOE OCMBICIECHUE, MHTEPIIpPETaIui0 U 0000IIeHre
3TOrO OMbITA.

Pesynprarel  yrayOn€HHOro ypoBHA ~M3y4eHHMs y4eOHOro Mpeamera
«Mudopmatuka» OpPUEHTHUPOBAHBI HAa TMOJYYEHUE KOMIIETEHTHOCTEH  JUIst
nocjienywiieil npoPeccCuoHaTbHOW JIEITEIbHOCTH KAaK B paMKax JIaHHOM
OpeIMETHOM 00JIaCTH, TaK U B CMEXHBIX C Heil o0macTsX. OHU BKIIOYAKOT B ceOsl:

OBJIQJICHUE KJIIOUEBBIMU TOHSTUSIMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TMpeAMeTHash 00JIacTh, PacClO3HABAHUE COOTBETCTBYIOIIUX UM
IPU3HAKOB M B3aUMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IUUYHBIC MOAXObI
K U3YUYEHUIO SABJICHU, XapaKTEPHBIX JJI1 U3y4aeMOU MpeMETHON 001acTH;

YMEHUE pelIaTh THUIOBbIE NPAKTHUYECKUE M TEOPETUYECKHE 3aJauH,
XapaKTepHbIE JI HUCIOJIb30BaHUS METOJOB W HMHCTPYMEHTapusi JaHHOU
npeaMeTHON 00J1acTu;

HaJIM4Ue TPEACTaBICHUNA O JAaHHOW NpeAMETHON 00JIacTH KakK IeIOCTHOM
TeOpuu (COBOKYITHOCTU TEOPUIi), OCHOBHBIX CBS3SIX CO CMEXKHBIMH 00JIACTSIMU
3HAHUM.

B pamkax yrnyOn€HHOrO ypoBHSI M3ydeHUs WH(DOpPMATHKHA 00€CTIeUunBACTCS
IeJICHANPaBIICHHAS TOJATOTOBKA OO0YYarOMIMXCS K MPOJOJDKEHHI0 00pa3oBaHUs B
OpraHu3anusaXx  MNpOPECCHOHAIIBHOIO  O0pa3oBaHUs IO  CIEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBA3aHHBIM C IUMPOBBIMU TEXHOJOTHSMH, TaKUM Kak
nporpaMMHasi MHXeHepusi, MH(POpMalMOHHass 0e30MacHOCTh, MHGOPMAIIMOHHbIE

CHUCTCMBbI HN TCXHOJIOI'MH, MOOMJIBHBIE CHCTEMBbI H CCTH, OoJbIIINE JaHHBIC U



MallMHHOE O0O0y4YeHHEe, TPOMBIIUICHHBIM WHTEPHET Belled, HCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJOTMHU OECTpOBOJHON CBSI3M, POOOTOTEXHUKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMbl PaCIpPEEIEHHOIO0 peecTpa, TEXHOJIOTUU BHUPTYaJbHOW U
JIONIOJITHEHHOW PEAIbHOCTEM.

OcHoBHast T1enp wu3ydeHus yudeOHoro mpeamera «MHbopmaTuka» Ha
yrayOon€HHOM  YpOBHE CpemHero oOmiero oOpa3oBaHus — oOecreueHue
JanbHENIero pa3BUTUS WHGOPMAIIMOHHBIX KOMIIETEHIIMH OOY4YarolIierocsi, €ro
TOTOBHOCTH K HU3HU B YCIIOBHUSIX Pa3BUBAIOIIETOCS MHPOPMALIMOHHOTO O0IIecTBa
Y BO3PACTalolllel KOHKYpPEHIIMM Ha PBIHKE Tpyda. B cBs3M ¢ 3TUM H3ydyeHUE
nHdopmatuku B 10—11 kitaccax 0KHO 00ECTIEUUTh:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, OCHOBAHHOIO HAa IMOHUMAaHUU POJHU
uHDOpMaTUKH, UHPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTUA B
COBPEMEHHOM OOIIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOT0 U aJITOPUTMHUYECKOTO MBIIILICHHUS;

c(OpMHPOBAHHOCTh YMEHHM pa3nu4arh (aKThl W OIECHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJbI, BHJIETh HX CBSA3b C KPUTEPUSAMHU OLICHHBAaHUS U CBA3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTD U
00001maTh HHpOPMAITHIO;

c(OpMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUM  MHGOPMAIIMOHHBIX
TEXHOJIOTUH Ha JKHU3Hb 4YeJOoBeKa B OOIIECTBE, ITOHUMAHHE COIMAIBHOTO,
SKOHOMUYECKOTO, MOJIUTUYECKOr0, KYJIbTYPHOI'O, HOPUIUYECKOr0, MPHUPOIHOTO,
SPrOHOMUYECKOTO,  MEIUIIMHCKOrO ¥ (DU3UOJOTMYECKOr0  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTU;

NMPUHSITUE MTPABOBBIX U 3TUYECKHUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOIOTHH,
OCO3HAHHUE OTBETCTBEHHOCTH JIIO/ICH, BOBICUEHHBIX B CO3JaHUE U UCIIOIb30BaHUE
UH(GOPMAIIMOHHBIX CHCTEM, paclpoCcTpaHeHUE HHPOPMAIIHH;

CO3/IaHMe YCIIOBUW MJIs Pa3BUTHSA HABBIKOB Y4€OHOM, MPOEKTHOM, HAYy4YHO-
UCCJIEIOBATEIBCKOM M TBOPYECKOM NE€ATEIbHOCTH, MOTHUBALUUA OOYYarOUIuXcsl K

CaMOpPa3BUTHIO.



B conepxxanuu ydyeOHoro npeamera «MH@opmaTuka» BBIACIAIOTCS YETbIpe
TEMAaTHYECKUX pa3ena.

Paznen «llu¢poBasi rpamMoTHOCTH» IIOCBAIIEH BOINpPOCAM YCTPOWCTBA
KOMITBIOTEPOB W JIDYTUX O3JEMEHTOB IM(POBOTO OKPYKECHHS, BKIIOUYas
KOMITBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, padoTe B
cetu VHTepHET ¥ UCIMOJB30BAHUIO WHTEPHET-CEPBHUCOB, WH(GOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue ocHOBbI HHGpOpPMATHKM» BKIIOYaeT B ceOs
NOHSATUIHBIM anmapat HMHPOPMATHUKH, BOMPOCHl KOJIUPOBAHUS HH(OpMAIUH,
U3MepeHuss MHQPOPMAIIMOHHOTO 00bEMa JaHHBIX, OCHOBBI anreOpbl JOTUKUA U
KOMITBIOTEPHOI'O0 MO/IENTUPOBAHUSI.

Paznen «AaropurTmMbl M NPOrpaMMHpPOBAHHUE) HAIMPABICH HAa pPa3BUTHE
AITOPUTMHYECKOT0 MBILIUIEHUS, pa3pabOTKy aJrOPUTMOB U OLIEHKY UX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB PEAIM3alMKM MPOrpaMM Ha S3bIKaX MPOrpaMMUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopMaumoHHBbIE  TEXHOJOIMHM»  TIOCBIIMIEH  BOIPOCAM
npyUMeHEeHUsT WH(GOPMAIIMOHHBIX TEXHOJOTUN, pPEaJTu30BAHHBIX B MPHUKIATHBIX
IPOrpaMMHBIX MPOJYKTaX U MHTEPHET-CEpBHUCAX, B TOM YHUCIE B 3aJladyax aHalIu3a
JAHHBIX, MCIOJIb30BaHUIO 0a3 JAHHBIX M DJEKTPOHHBIX TaOJIUI] IS pelIeHUs
NPUKIAIHBIX 3aa4.

B npuBenéunom nanee copepxkanHuu ydeOHoro npeamera «MupopmaTtrkar
KYPCHUBOM BBIJICIICHBI JIONOJIHUTEIbHBIE TEMbI, KOTOPbIE€ HE BXOJIAT B 00513aTEIIbHY IO
nporpaMMy OOY4YEHHS, HO MOTYT OBITh MPEJIOKEHbI NI U3YUYCHUS OTACIbHBIM
MOTHBHUPOBAHHBIM U CTIOCOOHBIM 00YYarOIIMMCH.

YrnyOnéHHbIE ypOBEHb U3Y4YeHUS WH(POPMATUKH PEKOMEHIYETCS s
TEXHOJOTUYECKOTO0  NPO(uIiis, OpPUEHTUPOBAHHOTO HA  HWHXKEHEPHYIO U
UHPOPMAIIMOHHYIO Cc(epbl NESITeNbHOCTH. YTIYONEHHBI YpPOBEHb HU3YUYCHHS
UHPOPMATUKN O0ECIeYMBAET: MOJTOTOBKY OOYYaronIuXcsi, OpPUEHTUPOBAHHBIX Ha

CIICOUAJIbHOCTH B oOyracTH I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTUHA M WHXCHCPHBIC



CHEIUATBHOCTH, y4YaCTHE B MPOCKTHONM M HCCIICIOBATEILCKON JIEITCILHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HANPABJICHUSIMH OTpaciu WHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, TTOJITOTOBKY K YYaCTHIO B OJIMMITHAIAX U Clla4ue
EnunHoro rocynapcTBeHHOT0 3K3aMeHa 1o HHQOpMaTHKE.

[TocnenoBaTenbHOCTh M3Y4YEHHUS] TEM B TMpeAeNax OJHOro roja oOydeHHus
MOKET OBITh HM3MEHEHA [0 YCMOTPEHHIO YYHUTENS NpH TOJATOTOBKE paboueit
IPOrpaMMbl U TTIOYPOUHOTO TIIAHUPOBAHHS.

OO01ee YncI0 YacoB, PEKOMEHIOBAHHBIX JIJIS M3yYeHUS WHPOPMATHKUA — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacos (4 yaca

B HEJIETIIO).



COILEPKAHUE OBYYEHUA

10 KJIACC

ndposasi rpamMoTHOCTDH

TpebGoBanus TeXHUKU 0€30MMACHOCTH ¥ TUTHEHBI IPU PA00TE ¢ KOMITBIOTEPAMHU
U IPyTUMHU KOMIIOHEHTaMH LU(POBOTO OKPYKEHHUS.

[Tpuniunel paboThl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXHUTEKTypa
¢on Helimana. ABTOMAaTHYECKOE BBIIIOJIHEHUE HPOrpaMMbl  MPOLECCOPOM.
OmneparuvBHasi, MOCTOSHHAs M JOJArOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C
nomoIbio muH. KoHTposuiepsl BHEMHUX YCTPOUCTB. [IpsAMoii TOCTyn K MaMsTH.

OCHOBHBIE ~ TEHACHUWHA  PAa3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHU.
[TapannensHbie BeruncaeHus. MHoromnpouneccopHbie cucTeMbl. CyniepKOMITBIOTEPHI.
Pacnipenenénnble BBIYMCIUTENbHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOunbsHbIe TU(PPOBBIE YCTPOUCTBA W MX POJIb B KOMMYHUKANMsIX. BeTpoeHHbIE
KOMIIbIOTEPbl. MUKpOKOHTpoOJUIephl. POOOTH3HpOBaHHbBIE TPOU3BO/ICTBA.

[IporpamMmmMHOe oOecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX cUCTEM. Bubl
nporpaMMHoOro ootecredeHuss U uX HazHayeHue. OcoOEHHOCTH NPOrpPaMMHOTO
oOecrieyeHusi MOOWIBHBIX ycTpodcTB. llapainenbHoe mnporpaMMHUpOBaHUE.
CucremHoe mnporpamMMHoe obOecrnedeHue. OnepallMOHHbIE CUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTpoucTB. HWHCTAWIISIUUSA W JEUMHCTAUIALMA  [POTPAMMHOIO
obecrieyeHusl.

QaitnoBbie cucTembl. [IpuHIMOBI pa3MenieHuss U UMEHOBaHUS (aijIoB B
nonroBpeMmenHo namsatu. [llabmonsl 11t onucanus rpynm Ganios.

[IporpamMmmHuoe obecnieuenue. JIneH3npoBaHUuEe MPOrpaMMHOI0 00ECIICUEeHHUS
U 1udpoBbIX pecypcos. [Iponpuerapuoe u cBOOOIHOE IPOrpaMMHOE 00ECIIEUEHHE.
Kommepueckoe 1 HeKkoMMepUYeCcKOe UCITOJIb30BAHUE IPOTPAaMMHOT0 00€CTIEYeHUSI U

UGpoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAaEMasl 3aKOHOJATEIHCTBOM



Poccuiickonn ®epepauyyu 3a HENPAaBOMEPHOE UCIIOJIb30BAHUE MPOTrPAMMHOIO
oOecrieueHus: U HU(PPOBBIX PECYPCOB.

[IpyuHIUIIBI TOCTPOEHHUS U allapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie nporokoisl. Cets NHTEpHET. Anpecauust B cetu MuTepHet. IIpoTokosibl
creka TCP/IP. Cuctema TOMEHHBIX HMEH.

Pasnenenue IP-cerm Ha moncetw ¢ moMombr0 Macok noxacerei. CereBoe
aagMUHUCTpUpoBaHue. [loydeHre NaHHBIX O CETEBBIX HACTPOWKaxX KOMIIBIOTEpA.
[IpoBepka Hanmuuusi CBA3M C y3ia0M ceTH. OmnpeneneHue mapuipyTa JIBUKEHUS
MIAKETOB.

Bunst  pestenbHocth B cetu  HMutepHer.  CepBucel  HMHTEpHETA.
['eonndopmanmoHHbie CUCTEMBI. [ €0JI0KallMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU
(HampuMep, JIOKalus MOOWIBHBIX TENePOHOB, ONpEAEICHUE 3arpyKEHHOCTH
aBTOMarucTpasuei), MHTEPHET-TOPToBIIsA, OPOHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aWMOJEWUCTBUS U oOMeHa aaHHbIMH. CeTeBoi
ATUKET: TpaBUia MOBeIEHUs B KubOeprpocTpancTse. [Ipobnema mnomiMHHOCTH
noiay4yeHHo! nHpopMauuu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexXHOreHHble W SKOHOMHUYECKME YIpO3bl, CBS3aHHBIE C MCIOJIb30BAHUEM
UH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIorui. OO1mme mpodiieMbl 3alIUThl
uHopmalu 1 “HPopMaunoHHOM Oe3onacHocTu. CpeacTBa 3aluThl HHDOpMAUU
B KOMITbIOTEPaX, KOMIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX MH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieuenre nHGOPMAITMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOIO  JOCTyNna K  JIMYHOHU
KOH(pUACHINATbHOU HMH(POPMAINH, XpaHALIeHcs Ha MEePCOHATBHOM KOMIBIOTEPE,
MOOMIIBHBIX yCTpoiicTBax. BpemonocHoe mporpaMMHoe oOecreueHre U CIOCOObI
O00pbObI ¢ HUM. AHTUBUPYCHBIE Hporpammbl. OpraHuzanus JIMYHOTO apxuBa

uHpopmaruu. PezepBaoe konuposanue. [laponbHas 3anuTa apxusa.



[udpoBanne naHHbIX. CUMMETPUYHBIE W HECHUMMETPUYHBIC MIHUQPHI.
[Mudper npocroii 3amensl. [udpp Lezaps. [udp Buxenepa. Anroputm
mmdposanust RSA.

Teopernvyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus, nanueie u 3HaHus. MHpOpManmoHHbIe NpOUECCHl B MPUPOIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHblE M AMCKpETHBIE BEIMYMHBI W curHaibl. HeoOxomumocThb
JTUCKpeTu3auuu MHGOpMaIui, MpeIHa3HAYEeHHOW /Jis XpaHEHUs, Mepefadyd u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBomyHoe KkomgupoBaHuE. PaBHOMEpHBIE UM  HEPABHOMEPHBIE  KOIBI.
JlexoarpoBaHue COOOIIEHUM, 3aMMCAHHBIX C MOMOUIbI0O HEPABHOMEPHBIX KOJOB.
VYcenosue @ano. [locTpoeHne OIHO3HAYHO IOEKOIMPYEMBIX KOIOB C IOMOIIBIO
nepeBa. EnuHULIBI M3MepeHus KonyecTBa nHpopmauuu. AndaBUTHBINA MOAXOA K
OLICHKE KOJIMY€ECTBA HHPOPMALIUH.

Cucrembl cumuciienus. Pa3BépHyTas 3amuch LENbIX U JAPOOHBIX YHUCENT B
NO3ULIMOHHOW cucteme cuucieHusi. CBoiicTBa NMO3UIMOHHOW 3allUMCH  YHUCIa:
KOJINYECTBO LIU(p B 3alUCH, NPU3HAK JAETUMOCTH YHUCJIa HA OCHOBAHHE CHCTEMBI
CUMCIIEHHA. AJITOPUTM MEpEBOAA LENIOr0 Yncaa U3 P-UYHON CUCTEMBI CUUCIICHUS B
JECATUYHYIO0. AJNTOPUTM TMepeBoAa KOHEYHOM P-uuHOM npoOu B JAECATHUUHYIO.
AJTOpUTM NEpeBO/Ia 1EJIOT0 YUCIIA U3 IECATUYHON CUCTEMBI CUHCIIeHUs B P-1muHysto.
[lepeBoa KOHEUHOU AecITUYHON NpoOu B P-nuHyto. /[BomyHasi, BOCbMepUYHas U
[IECTHAILATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEX1Yy HUMU. Apudmerrnueckue
olepalydyd B TO3UIMOHHBIX CHCTEMaX CUMCIEHUA. TpouuHas ypaBHOBELICHHas
CUCTEMA CUMCIICHUA. [[BOMUHO-AECATUYHASL CUCTEMA CUHUCIIECHUS.

KomupoBanme TtekcTtoB. KommpoBka ASCII. OmgHoGaliTHRIE KOIUPOBKH.
Cranmaptr UNICODE. Kommpoka UTF-8. Omnpenenenne uHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHU.

KomupoBanne  m3obpaxkenuit. OuneHka  WHGOPMAIIMOHHOTO  00BEMa

Fpa(i)I/I‘IeCKI/IX JAaHHBIX IIPH 3a/IaHHBIX PAa3pCIICHUU U FJIY6I/IHC KOOUPOBAaHUA IBCTA.



[IBeToBrie Momenu. BekropHoe komupoBanue. @opmarsl rpaduueckux ¢aitsios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Onienka nHOOPMALMOHHOTO 00bEMa 3BYKOBBIX JAaHHBIX
IIPY 3aJaHHBIX YAaCTOTE TUCKPETU3ALMHU U PA3PSIAHOCTA KOAUPOBAHUS.

Anrebpa noruku. [loHsiTHE BBICKa3bIBaHMUA. BbICKa3bIBaTeNbHBIE (POPMBI
(mpemukatbl). KBaHTOpHI CyIIECTBOBAHUS I BCEOOITHOCTH.

Jlornyeckue omepanuu. TaOnuilbl MCTUHHOCTH. Jlormueckue BBIpaXKEHHUS.
Jlornueckue ToxaecTBa. JlOKazaTelbCTBO JIOTMYECKUX TOXKAECTB C IOMOIIBIO
Ta0JIMI] UICTUHHOCTH. Jloruueckue orepauu 1 ornepanyy HajJ MHOKECTBAMH.

3aKoHbl anreOpbl JIOTMKW. ODKBHUBAJICHTHbIE MPEOOpa30BaHUS JIOTMUECKUX
BbIpaXeHUH. Jlornueckue ypaBHEHUs U CUCTEMBI YPABHEHUH.

Jlornyeckue QyHKUMU. 3aBUCHMOCTH KOJMYECTBA BO3MOMKHBIX JIOTMYECKUX
(yHKUIMN OT KOIMYECTBA apryMeHTOB. [1osHbBIE cHCTEMBI JTOTHYECKUX (PYHKIUH.

Kanonnueckue  gopmbel  joruueckux  BblpakeHHil.  CoBEpIIECHHBIE
JTU3BIOHKTUBHBIE ¥ KOHBIOHKTUBHBIC HOPMaJbHBIE (OPMBI, aITOPUTMBI UX
HOCTPOEHUS 1O TabJINIEe UICTUHHOCTH.

Jlormdyeckue »dJIEeMEHTBI B cocTaBe Komibiorepa. Tpurrep. Cymmarop.
Muoropa3psaneii cymmarop. IlocTtpoeHne cxeM Ha JOTMYEeCKMX 3JIEMEHTax II0
3aJJaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3aIlMCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBiieHre LENBIX YKMCEN B MHaMATH KOMIbiOTepa. OTrpaHUYEHHOCTH
JMara3oHa YHCENI IpPU OrPaHUYEHUM KOJM4YecTBa pa3psanoB. llepenonHenue
pa3psiiHON ceTKU. be33HakoBbIEe M 3HAKOBBIC JaHHbIC. 3HAKOBBIA OUT. J[BOMUHBIN
JOTIOJIHUTEIIBHBIN KOJI OTPULIATENIbHBIX YUCET.

[TobutoBbie mormdeckue omnepamnuu. Jlornmueckwit, apudmeTwmueckuii u
mukimaeckuid  casurd.  [lludpoBanme ¢ moMomp0 MNOOUTOBOW — OMEparuu
«wackirovaroniee NI ».

[IpencraBiieHrie BELIECTBEHHBIX YHCEN B IMAMSITH KOMIIBIOTEPA. 3HAayallas

YacTb U MOPAAOK YHCIIA. I[I/IaHaSOH 3HAYCHUM BEIICCTBECHHBIX YHMCEI. HpO6JICMI>I



XpPaHEHUs1 BELIECTBEHHBIX 4YHCEJ, CBA3AHHBIE C OIPAHMYECHUEM KOJIMYECTBA
pa3psnoB. BeIonHeHne onepanmuid C BEIIECTBEHHBIMH YHCIaMHU, HAKOIUICHUE
OLIMOOK IIPH BBIYUCIEHUSX.

AJITOPUTMBI H NIPOrPAMMHPOBaHHUE

OnpeneneHne BO3MOXKHBIX PE3YJbTAaTOB padOThl MPOCTEHIIMX AITOPUTMOB
YIOPABJICHHUSI HCIIOJHUTENSIMH W BBIYMCIUTEIBHBIX alroputMmoB. OrpeneneHue
UCXO/HBIX JaHHBIX, IPH KOTOPBIX aJITOPUTM MOXKET 1aTh TpeOyeMblil pe3ynbTar.

Otamnbl pemeHus 3aJad Ha KOMIbloTepe. MHCTpyMeHTanbHbBIE CpENCTBa:
TPAHCIATOP, OTIAAUMK, npodminpoBmMK. Komnwisiuuss W uHTepHperanus
nporpaMm. BupryanbHble MallvuHBbI.

WNurerpupoBanHas cpena pa3paboTku. Meroabl OTIAKA [pOrpamm.
Hcnonb3zoBanue TpaccupoBOUHbIX Tabmuu. Otnanounsii BeiBOA. Ilomarosoe
BBIITOJIHEHUE ITPOrpaMMbl. Toukn octaHoBa. [I[pocMOTp 3HaYEHMI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LEJIOYUCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JJornueckue. Berpienus. CinoxxHbie
ycnoBus. Lukiel ¢ ycnoBuem. Llukibl mo mepemeHHoW. B3anmo3ameHseMOCTb
paznu4HBIX BUAOB [MKJIOB. HMHBapumanT 1mukina. CocTaBieHHE LMKIA C
VCITOJIb30BAHUEM 3apaHee ONPENeIEHHOIO MHBAPHUAHTA [IUKJIA.

JokymeHTHpoBaHue nporpamm. Mcnons3zoBanne komMMeHTapues. Iloaroroska
OMMCAHUA MPOrPAMMBI U HHCTPYKLIHH I OJIb30BaTENS.

AnroputmMbl 00paOOTKU HATYPAJIbHBIX YKCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHUCIEHMs: pa3OMeHHe 3alucu 4YHCiIa Ha OTAENbHbIE LUQPHI,
HaXOXJAEHUE CYMMbl W TIpou3BeldeHUs ULU(p, HAXOKACHHE MaKCUMaJIbHON
(MHHUMAJTBHON) TTU(PHI.

Haxoxnenue Bcex mpoCTBIX YMCEN B 3aJaHHOM AuanasoHe. Ilpeacrasienne
qrciia B BUie Ha0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM OBICTPOTO BO3BE/ICHUS B
CTEIICHb.

O6paboTka maHHBIX, XpaHgmuxcs B (aitnax. TekcToBble U TBOMYHBIC (DAMITBI.

daiinoBeie nmepeMeHHbIe ((paitmoBeie ykazaTenun). Utenue us daiina. 3anuck B daii.



Pa36uenue 3amaun Ha nmoazanayu. [lognporpamMmel (IporieAyphl U QyHKIIHH).
Pekypcus. PexkypcuBHble 00beKTHl ((hpakransl). PekypcuBHBIE mpouenypsl u
dbynkuuu. Mcnonb3oBanue cTeka i OpraHu3alii peKypCUBHBIX BBI30BOB.

Hcnonp3oBanne cTaHmapTHOW OWOTMOTEKH S3bIKA MPOTPaAMMHUPOBAHUSI.
[TonkmroueHne  OMOMMOTEK  MOAMPOTPaMM  CTOPOHHUX  TPOWU3BOIMUTEICH.
MoaynbpHBIA NPUHIUI HOCTPOEHUS IPOrPAMM.

Uucnennbie MeToibl. TouHOE M MPUOIMKEHHOE pellieHus 3a1aun. YucieHHbie
METOJIbl PEIICHHUs] YpaBHEHUH: METOJl mepebopa, METO]| MOJOBUHHOTO JEICHHUS.
[TpubnmxkéHHOE BHIYKMCICHUE IJWH KpUBBIX. Bbrumciienue miomanei ¢uryp c
MOMOIIBI0O YHMCJIEHHBIX METOMOB (METOJ MPSMOYTOJIBHUKOB, METOJ Tpareuui).
[Touck ™akcumyma (MHUHUMYMa) QYHKIMM OJHOM TNEPEMEHHOW METOI0M
MOJIOBUHHOTO JICTICHUSI.

OO6paboTka CHMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (YHKIIUU  SI3bIKA
IpOrpaMMHUPOBAHUS JIJI1 OOpaOOTKU CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TOSIBJICHUM CHUMBOJIa B CTPOKE,
pa3zOueHre CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, TIOUCK MOJCTPOKH BHYTPHU
JTAHHOM CTPOKH, 3aMEHA HaWICHHOM MMOJICTPOKH HA APYTYIO CTPOKY. I 'eHepanus Bcex
CIIOB B HEKOTOpOM aiipaBuTe, YIAOBIECTBOPSIONIMX 3aJaHHBIM OTPAHUYCHHSIM.
[IpeoOpa3zoBaHue ynciia B CHMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBbl M [OCIENOBATEILHOCTH 4YHCEN. BplunciaeHrue 000OIMIEHHBIX
XapaKTEPUCTUK PJIEMEHTOB MacCUBa WJIM YUCJIOBOM MOCIEA0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEAHEr0 apu(PMETUYECKOr0, MUHUMAILHOIO U MaKCUMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBIIETBOPSIOIIMX 3aJlaHHOMY YCIIOBHIO).
JIvHEeHbIM OKCK 3aJJaHHOT0 3HAYEHHUS B MACCHUBE.

CopTtupoBka ogHOMEpHOr0 MaccuBa. [IpocThie METOABI COPTUPOBKU (METO.
nmy3bIpbKa, METOJ] BbIOOpa, COpPTHpPOBKAa BcTaBKamu). COpPTHUPOBKA CIHUSHUEM.
beictpast coprupoBka wmaccuBa (anroputm QuickSort). JIBouuHBIH TOHCK B

OTCOPTUPOBAHHOM MAaCCHBE.



JIBymepHble MaccuBbl (MaTpHIlbl). AJTOPUTMBI O0OpPaOOTKM JBYMEPHBIX
MAaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOIO YHCIOBOI'0 MAaCcCHUBA I10 3aJaHHBIM IPABUJIAM,
IIOKMCK 3JIEMEHTA B IBYMEPHOM MACCHUBE, BBIUHUCIEHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MACCUBA.

HNudopManmoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanme u dopmatupoBanue. IIpoBepka
opborpadun u rpammartukud. CpencrBa NOHMCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  McnonszoBanue  ctwiied.  CTpyKTYpUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KomnektuBHas paboTra ¢ JIOKyMEHTaMH.
NHcTpyMeHTBl peleH3upoBaHusl B TEKCTOBBIX mpoueccopax. O0nauHble CEpBUCHI.
Jlenoas nepenucka. Pedepar. IIpaBuna nmutupoBaHus ICTOUHUKOB U 0(hOpMIICHUS
oubnuorpaduueckux ccpuiok. OdopmieHue crnucka JuTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOM BEPCTKOM TEKCTa. TEeXHWYECKHME CpeACcTBa BBOJA TEKCTA.
Cneunanu3upoBaHHbIE CPEJCTBA PEAAKTUPOBAHUS MATEMATUYECKNUX TEKCTOB.

AHnamu3 naHHbIX. OCHOBHBIE 33/1ayd aHAIM3a JAHHBIX: MPOTHO3WPOBAHUE,
KJaccuUKaus, KiacTepusalus, aHalu3 OTKJIOHeHud. IlocienoBaTenbHOCTD
pellleHusl 3aja4 aHalnu3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX, OYMCTKA U OLIEHKa
KauyecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKUe JaHHBIX,
BU3YyaJu3alMsl JaHHBIX, UHTEpIIpeTalus pe3ynbratoB. [IporpammHubie cpencta u
MHTEPHET-CEPBUCHI JJI1 00paOOTKU U MPEACTABICHUS JaHHbIX. bonbliue naHHbIE.
MammnHoe o0yuenue. HTeeKTyanbHbIi aHaIn3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AIEKTPOHHBIX TaOMUL. BblYKMCIIEHHE CyMMBI,
CpeIHEro apu(pMETHIECKOro, HaubOIbIIEro (HAMMEHBIIIET0) 3HAUCHHS JHAana30Ha.
Brruncnenne koadduimeHTa KOppeisiuu JIBYX psAaoB naHHbIX. [locTpoenue
cTONOYaThIX, JMHEWYaThIX W KpyroBbix auarpamm. lloctpoenue rpadukos
¢ynkuuii. [lonGop nuHuM TpeHaa, pelieHne 3a1a4 MPOrHO3UPOBaHUS.

UucneHHoe pelieHWe YypaBHEHHH C IIOMOIIBIO Tmojxdopa IapamMmerpa.

OHTI/IMI/I?)aLII/ISI KaK ITOMCK HAWJIIYUYHICTO PCIICHUA B 3aJdHHBIX YCIOBHUAX. HCHGBaH



byHK1MA, orpaHnyeHus. JIokaabHbIe U TT100aIbHBI MUHUMYMBI LI€JI€BON (DYHKIIUH.

Pemenue 3aJia4d OIITUMHU3AlNHN C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'H/II_I.

11 KIJACC

Teopernvyeckue 0CHOBbI HHPOPMATHKH

Teopernueckue mMOAXOAbl K OIEHKE KoIW4YecTBa HHGOpMalMU. 3aKOH
agautuBHOoCcTH MH(popMmanuu. Popmyna Xapriau. Mubopmanms u BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTus JaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AnropuTmsl cKaTHs TaHHBIX C TOTEPSIMU. Y MEHbILICHHUE TTYyOUHBI
KonupoBaHus 11BeTa. OCHOBHBIE Hien anropuTMoB cxatust JPEG, MP3.

CkopocTh mepenayd JaHHBIX. 3aBHCHUMOCTh BpEMEHH Tepeqadyd  OT
UHPOPMAITMOHHOTO 00BEMA MAaHHBIX M XapaKTEPUCTHK KaHaja CBS3U. [IpudmHEI
BO3HUKHOBEHHUS OMIMOOK TMpH Tmeperadye JaHHbIX. Kozbl, mo3BoMsIONINE
OoOHapy>KUBaTh W HUCIPABJIATH OIMMOKH, BO3HUKAIONIME TPH Tepenaye JTaHHBIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ moBropenuem 0utoB. Koapl XsMMuHra.

Cuctembl. KomIoHeHTBl cucteMbl W UX B3aumoneiictBue. CUCTEMHbIN
addekrt. YnparneHue kak nHpopMaroHHslii nporiecc. OOpaTHast CBA3b.

Mogenu u mopenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOJEIH
MOJIETUPYyeMOMY OOBEKTY WIIM TIPOIecCy, LEeTH MOoAeTupoBaHus. Dopmanu3amms
NPUKIATHBIX 3a/1a4.

[IpencraBnenue pe3yabTaTOB MOJAEIUMPOBAaHUS B BHUAE, YIAOOHOM s
BOCTIpUSITHS YeNIOBEeKOM. ['paduueckoe mpencTaBieHue JaHHbIX (CXeMBbl, TaOIHUIIb,
rpadukn).

I'padpr. OcunoBHbie moHATHUA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHULl, CIUCKOB CMEXKHOCTH. PerieHue

AITOPUTMHUYCCKUX  3aJ1ad, CBS3aHHBIX C aHauu3oM TpadoB  (IMOCTpOCHUE



ONTHUMAJIBHOTO TMYTU MEX]Iy BepumHamMu rpada, omnpeleseHue KOJUYecTBa
Pa3IMYHBIX MyTEeW MEXKIY BEpLUIMHAMUA OPUEHTUPOBAHHOIO AllUKIMYECKOT O Tpada).

JlepeBbsi. bunapnoe aepeBo. JlepeBbs moucka. CrmocoObl 00Xxona nepesa.
[IpencraBnenne apudMeTHIeCKUX BHIPAXKCHUN B BHUE JepeBa. [[ucKkpeTHbIe UTphl
JIBYX UTPOKOB ¢ moHou nH(popmarmei. [loctpoenue nepeBa nmepedbopa BapuaHTOB,
OMKMCAaHKUE CTPATErHH UTPhl B TAOTUYHON (hopme. BHIMTPHINTHBIE U MPOUTPHIIIHBIE
MO3ULMH. BBIMIPBILIHBIE CTPATETUH.

CpencrBa MCKYCCTBEHHOIO0 MHTEIIEKTa. CepBUCHl MAIIMHHOIO IEPEBOJA U
pacnio3HaBaHusl yCTHOW peun. KorHutuBHbIE cepBUCHL. MneHtudukanus m mouck
U300paKeHUH, pacro3HaBaHUE T, Camoo0Oyyatomuecs CUCTEMBI.
HcKyCcCTBEHHBIM MHTEUIEKT B KOMIIBIOTEPHBIX WUrpax. Mcmoiab3oBaHuME METOII0B
UCKYCCTBEHHOI'O0 MHTEIJIEKTa B OOy4YaromMX cuctemax. VMcrnonb3oBaHue METOI0B
UCKYCCTBEHHOI'O MHTEJUIEKTa B poOoToTexHuke. MHTepHeT Bemiel. [lepcrnekTuBebl
Pa3BUTHS KOMITBIOTEPHBIX HHTEIUIEKTYAJIBHBIX CUCTEM. HelpoHHbIE ceTH.

AJITOPUTMBI U IPOTPAMMHPOBAaHHE

dopmanusanus NoHATHS anropurMma. Mammnaa TeroprHra Kak yHUBEpCcaJibHas
Mozenp BeruncieHui. Tesuc Yépua—Trropunra.

OrneHka CIOXHOCTH BbIUMCIeHUN. BpeMs paOoTel 1 00BEM HCIONB3YyeMOM
naMaTH, UX 3aBUCUMOCTb OT pa3Mepa MCXOAHbIX JAaHHbIX. OneHka
ACUMIITOTHUYECKON  CIIO)KHOCTH  QJITOPUTMOB. AJITOPUTMBI  MMOJIUHOMHUAIBHOU
cinoxHocTH. [lepebopHbie anropuT™Mebl. [Ipumepsl pa3InyHbIX AITOPUTMOB PELICHUS
OJTHOM 3aJ]a4M, KOTOPbIE UMEIOT PA3JIUYHYIO CIOKHOCTb.

[lonck mpoOCTBIX 4YHCEN B 3aJaHHOM JMAIla30HE C MOMOIIBIO aITrOpUTMA
«permieTo DparocheHar.

MHoropa3psaHble 1eible YUClia, 3aa41 JUITMHHOW apu(pMETHKH.

CrnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpaKEHMS).  XAII-TaOJHIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOIO CJIOBAps JJIs 33JJaHHOTO TEKCTa.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOTO BBHIpKEHUA. Brruucienue

apu(PMETUYECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOI opMme.



Ouepenu. Micrionb3oBaHue odepeu 1715l BpEMEHHOTO XpaHEHHS TaHHBIX.

Anroputmel Ha rpadax. [locTpoeHre MHUHHMAIBHOTO OCTOBHOTO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOPHEHTHUPOBAHHOTO Tpada. KomndecTBO pasmmyHBIX
MyTe MEXIy BEpIIMHAMHU OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. AJTOpuTM
JIeHKCTpBL.

JlepeBbsi. Peanzanus gepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBonuHbIE
(ounapubie) aepeBbsi. [locTpoenue nepeBa aiig 3aJlaHHOTO aApU(DMETHUECKOTO
BbIpakeHUA. PekypcuBHbBIE anropuTMbl 00xozaa nepeBa. Vcnonb3oBaHue creka u
ouepenu 1yt 00Xo/1a JAepeBa.

JluHamuyeckoe MporpaMMUpOBaHUE Kak METOJl pelleHus 3ajady ¢
COXpaHEHHEM TPOMEKYTOUHBIX PE3yIbTAaTOB. 3aJaud, pelIaeMblie C TOMOIIBIO
JTUHAMUYECKOTO TIPOTPAMMHUPOBAHMSI: BBIUYMCICHUE PEKYPCUBHBIX (QYHKITUH,
MOJCYET KOJIMYECTBA BAPUAHTOB, 33/1a4¥ ONTUMHU3AIUH.

[TonsiTue 00 0OBEKTHO-OPUEHTUPOBAHHOM NPOrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccel. CBoiicTBa MU MeToabl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAIU3.
Pa3paboTrka mnporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO MOAXO/A.
WNHukancynsius, HacJaen0BaHHe, MOTUMOPHU3M.

Cpenbl ObicTpoli pa3paboTku mporpamM. [IpoexktupoBanue wuHTEpdeiica

1oJib30Baress. Mcrnoib30BaHUE rOTOBBIX YIPABIEICMBIX 5JICMCHTOB JJISI ITOCTPOCHHA

uHTepdeiica.
O630p  s3BIKOB  mporpammupoBaHus.  IloHstme o  mapagurmax
IpOrpaMMHUPOBAHUS.

HNudopmanmoHHbie TEXHOJIOT U

OTtanbkl  KOMIIBIOTEPHO-MAaTEMATHYECKOI0  MOJEIHMPOBAHUS:  MOCTAaHOBKA
3ajaud, pa3paboTKka MOJAENH, TECTUPOBAHUE  MOJEIH, KOMIIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIN3 PE3YJIbTAaTOB MOJICIIMPOBAHUS.

Jluckpernszanuss IpU  MATEMaTUYECKOM MOJEIIMPOBAHUU  HENPEPBIBHBIX

nporeccoB. MoienupoBaHue JBKCHUSA. MoaennpoBaHue OMOIOTHUECKUX CUCTEM.



MaremaTudyeckue MOJIe M B DKOHOMHUKE. BBIYMCIUTENBHBIE SKCIEPUMEHTHI C
MOJIETISIMU.

OG6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeTOjJ HaMMEHBIIUX KBaJPATOB.
OrneHKka YHCJIOBBIX TMApPaMETPOB MOJCIHPYEMBIX OOBEKTOB M  TPOIIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN 110 PE3YJIbTaTaM 3KCIIEPUMEHTA.

Beposarnoctasie  mopenu.  Meroast Monte-Kapio.  MmuranuonHoe
MosienupoBaHue. CUCTEMBI MACCOBOT'O OOCITYKUBAHUS.

Tabnuunple (penslMOHHBIC) Oa3bl JaHHBIX. Tabnuila — TMpefCcTaBICHUE
cBeleHnii 00 OMHOTMHHBIX 00BekTax. Ilone, 3amucek. Kirou tabaumel. Pabora ¢
roroBoi 0a30if naHHbIX. 3amnojHeHue O0a3bl JNaHHbIX. [louck, copTHpoBKa u
bunpTpalysa JaHHBIX. 3apoChl HAa BBIOOPKY JaHHBIX. 3alpoChl C MapamMeTpamu.
Brrancnsiembie nosist B 3ampocax.

MHuoroTtabinuHblie 0a3bl JaHHBIX. THUIIBI CBSA3e Mexay Tadnuamu. Baemnauit
kito4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMPOCHl K MHONOTA0JIMYHBIM 0a3aM JaHHBIX.

HNnrepuer-npuwioxkenus. [lIoHaTHE O CEpBEPHON U KJIMEHTCKOW YaCTsIX CauTa.
TexHomorust «KJINEHT — CepBEpP», €€ JOCTOMHCTBA M HENOCTAaTKU. OCHOBBI SI3bIKA
HTML u xackamubix tabmuiy ctwiei (CSS). Cuenapuu Ha si3bike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pasmemenne BeO-caiiToB. Ycmyra xocTuHra. 3arpyska (aijioB Ha CaT.

BBon n300paxeHuil ¢ UCIOJIb30BAHUEM PA3IMYHBIX IU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poTOaNmapaToB U MHUKPOCKOIOB, BUIEOKAMEp, CKaHEPOB U JIPYruxX
yctpoiictB). I'paduueckuit penakrop. Paspemenue. Kagpuposanue. McnpasieHue
nepcnekTuBbl. l'mcrorpamma. Koppekuuss  ypoBHEH, KOppEKLHs — IIBETA.
OObecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymb. PabGora ¢ obmactsamu.
OUIBTPBL.

MHorocnoiinpie u300pakeHus. TekcroBele cion. Macka ciosi. Kananbl.
Coxpanenue BbifienneHHOW obOnactu. [loaroroBka wimrocTpanuii Ay BeO-CaiiTOB.

AHUMUPOBaHHBIE U300pAKEHUS.



Bekropnas rpaduka. I[IlpumutuBbl. HM3MeHeHue mopsaka 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpussle. @opMaTsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paKeHU .

[IpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozenei. CeTouHble
Mozenu. Marepuanel. MoaenupoBaHME HWCTOYHHMKOB OCBelIeHUsA. Kamepsl.
AnnutuBHble TexHonoruu (3D-nipunTepsl). [loHATHE 0 BUPTYanbHOUN peAIbHOCTH U

JOTIOJIHEHHOW PEAIbHOCTH.



INIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA [TPOIPAMMLI IIO
MH®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJJHEI'O
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  PE3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH
o0y4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOW BHYTPEHHEU MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIMi, TMO3UTUBHBIX BHYTPEHHHX
yOeXIeHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM  ILIEHHOCTSIM  POCCHIICKOTO
00111eCTBa, PACIIUPEHUE KUZHEHHOI'O OMbITA W OMbITA JEATEILHOCTU B IpPOIECCe
peanM3aluy  CpeACTBAaMU  y4yeOHOro NpeIMeTa OCHOBHBIX  HalpaBiIE€HUU
BOCTIUTATEIILHON JEATEIHHOCTH.

B pesynbrate uszyueHuss uHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus y oOydJaromierocsi OyayT copMUpPOBAHBI CIACAYIOIINE JTUIYHOCTHBIE
pEe3ybTaThI:

1) rpasKIaHCKOro BOCIMTAHUA:

OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX MPaB M 00S13aHHOCTEM, yBaXKECHUE 3aKOHA
U TPaBONOPSAIKA, COOJIOJEHUE OCHOBOIMOJATAIONIMX HOPM HH(POPMAIMOHHOTO
npaBa U UHPOPMAITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSATH HJICOJOTHU OKCTPEMH3Ma, HaIlMOHAIHM3MAa,
KCeHO(OOMH, JUCKPUMHUHAIIMK 110 COIHMAJIBHBIM, PEIUTHO3HBIM, PacOBBIM,
HAITMOHAJIBHBIM MTPU3HAKaM B BUPTYAIBHOM MTPOCTPAHCTBE;

2) NATPUOTUYECKOT0 BOCTIUTAHUA:

IIEHHOCTHOE OTHOIIIEHNE K UICTOPUIECKOMY HACIEINI0, TOCTIKEeHUIM Poccrn
B HayKe, UICKYCCTBE, TEXHOJIOTUSIX, IOHUMaHHUE 3HAaYCHHsI HHPOPMATUKHU KaK HAYKH
B JKU3HU COBPEMEHHOI'0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUA:

C(bOpMI/IpOBaHHOCTB HPAaBCTBCHHOT'O CO3HAHUA, STUYCCKOI'O ITIOBCACHMA,



CIIOCOOHOCTh OIIEHMBAaTh CHUTYaIlMI0 M TMPUHUMATh OCO3HAHHBIC pEIIeHUs,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTHU, B TOM YHUCIIE B
cetu MHTEpHET;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas OCTETUKY HAy4yHOTO U
TEXHUYECKOT O TBOPUECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIE BUABl HCKYCCTBA, B TOM YHCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH()OPMAIIMOHHBIX TEXHOJIOTUH;

5) puzuvYecKOro BOCIUTAHUSA:

chOpMHpPOBAHHOCTh  3[I0POBOr0 W Oe3omacHoro  oOpasza  KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBbIO, B TOM UHCJIC 32 CUET COOJIOICHUS
TpeOOBaHMII  0€30macHO  AKCIUIyaTallud  CPEACTB  MHQPOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOIr0 BOCIUTAHMSI:

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM W COLMAJIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSTEIIHHO
BBITIOJIHATH TaKyl0 AESTEIbHOCTD;

uHTepec K cdepam TpodecCHOHATBHON AESITENbHOCTH, CBS3aHHBIM C
UHPOPMATUKOM, MpOrpaMMUPOBaHUEM U HH(POPMAIMOHHBIMU TEXHOJOTHUSIMHU,
OCHOBAaHHBIMU Ha JIOCTIDKCHMSIX HAyKd HHPOPMATUKH M HAYYHO-TEXHHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiedl npodeccuun u
peaau30oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS

OCO3HAaHHE TJI00ATBHOTO XapakTepa IKOJIOTHYECKUX MpoOJeM W MmyTed ux
pemieHus, B TOM 4YHCIE C Y4€TOM BO3MOXHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:



c(hOPMUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHs HAyKH, TOCTIKEHHUSM HAay4YHO-TEXHHYECKOTO TIporpecca u
OOIIECTBEHHO! MPAKTHKH, 32 CUET TOHUMAaHUS POJU MH(OPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX TPOIECCOB M WHGOPMAIMOHHBIX TEXHOJOTUHA B YCIOBHUAX
(ppoBOil TpaHCHOPMAITUU MHOTHX C(ep KU3HU COBPEMEHHOTO 00IIECTBa;

OCO3HAHUE IIEHHOCTH HAyYHOW AESTeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
INPOEKTHYIO U UCCIIEI0BATENBbCKYIO e TEIbHOCTh MHAMBUIYaJIbHO U B TPYIIIIE.

B nporecce 1ocTukeHus IMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS POrpaMMBbl 110
UHPOpMaATHKE y OOYYarOIIUXCSl COBEPIIECHCTBYETCS 3MOLMOHAIBHBIA HWHTEIJIEKT,
peanoararomuii chopMUpOBaHHOCTD:

CaMOpPETyJIMPOBAHMS, BKIIIOUYAIOIIETO CAMOKOHTPOIIb, yYMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaNanTUPOBAThCA K
HMOILIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOIIEH CTPEMIICHNE K JOCTIKEHHUIO e U
yclexy, ONTHUMM3M, HHHIIMAaTUBHOCTb, YMEHHE JEWCTBOBATh, MCXOMSl M3 CBOMX
BO3MOXXHOCTEH;

SMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTBIBaTh €ro MPU OCYLIECTBIEHWHM KOMMYHHMKAIMH, CIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

COILIMATBHBIX HABBIKOB, BKIIIOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS

C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOHQIUKTHI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHumss WHPOPMATUKM HA YPOBHE CpPETHEro OOIIero
oOpa3zoBanust y oOydaromierocss OyayT copMuUpoBaHbl MeETalpeIMETHbIE
pe3yNnbTaThl, OTPAKCHHbIE B YHUBEPCAIbHBIX YUYEOHBIX JEUCTBUSX, & UMEHHO —

IIO3HABATCJIbHBIC  YHHUBCPCAJIBHBIC y[I€6HI>Ie I[GI\/JICTBI/IH, KOMMYHHKATUBHBIC



yYHUBEpCAJIbHbIE Y4YeOHbIE JIEUCTBUS, PETYJISITUBHbIE YHHBEpCAJIbHbIE Y4YEOHbIE

I[@IZCTBPISI, COBMCCTHAaA ACATCIIBHOCTB.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBUSA

1) 0a30Bble JIOrHYecKue JeicTBUSI:

CaMOCTOATENTLHO  (OPMYNHpPOBATh W AKTyaIM3UpPOBAaTh  MPOOIIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbIM NPU3HAK WA OCHOBAaHMS [JIsi CpPaBHEHMS,
KJaccudukanuu u 00001IeHNS;

ONpENENATh LENH JEATEIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHuajJbHbIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JIEATEIIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUI NESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBHUSX PEaTbHOTO, BUPTYATHHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KM3HEHHBIX MTPOOJIEM.

2) 0a30BbIE HCCJIEI0BATEIbCKUE eICTBUS:

BJIQJIETh HABBIKAMU Y4EOHO-UCCIIEIOBATEILCKON U TIPOCKTHOMN JIEATEIbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS IPAKTUUECKUX 3aJ1ay, TPUMEHECHHIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

OCYIIECTBJISITh PA3JIMYHbIE BBl JICATEIIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAHMSI, €r0 WHTEPHpETalfy, MpeoOpa30oBaHUIO M TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTYyallUsiX, B TOM YHCJIE€ TpPHU CO3JaHUU YYEOHBIX U COIUATBHBIX

IIPOEKTOB;



(dbopMUpOBaTh HAYUHBIN TUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpMYIUpPOBATH COOCTBEHHBIE 3aJauyd B 00Opa30BaTEIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajauy,
BBIIBUTaTh TUIOTE3Y €€ PEIIECHNs, HAXOAUTh apPTYMEHTHI ISl J0KA3aTEIbCTBAa CBOUX
yTBEpXKICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUN PELICHUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJE€ PpEUICHWs 3aJauyd pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLIECHUBATh MPUOOPETEHHBIN OIBIT;

OCYULIECTBJISTh LIEJIECHANPABICHHBIA MOUCK NEPEHOca CPEACTB M CHOCOOOB
NehcTBUS B MPOPECCUOHATIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTHYECKYIO O00JacTh
KU3HEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTell;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OpUTrMHAJIbHBIE MOAXOMAbI M pEIICHus,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHbIE PEIICHMUS.

3) pabora ¢c nunopmaunueii:

BJIaIETh HaBbIKAMU MOJIYy4Y€HUs MH(DOpPMAIMU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENILHO ~ OCYILECTBIISATH  MOWUCK,  aHajlu3, CUCTEMAaTU3alMIi0 |
MHTEPIPETALNI0O HHPOPMALIUK PA3IMYHBIX BUOB U (OPM MPEACTABICHUS;

co3JaBaTh TEKCThl B pa3IuM4HbIX (opmarax ¢ Yy4ETOM Ha3HAYCHHUS
UHpOpMAMM W  LENEeBOM ayAWTOpUM, BHIOMpas ONTHUMAIbHYIO  (opmy
NPEICTABIICHNS U BU3yaJIU3al1u;

OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMalH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIBHO-3TUYECKUM HOPMAM;

UCMOJb30BaTh  CpPEeICTBAa  MH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX

TEXHOJIOTUM B PCHICHUHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHHU3dAlIMOHHBIX



3aJ1a4 ¢ COOTI0ICHUEM TPEOOBaHMI YPrOHOMHKH, TEXHUKH O€30IMaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOpM HH(GOPMAIIMOHHON
0Ee30ITaCHOCTH;

BIAJETh  HaBBIKAMHM  pAaclO3HABaHUS W 3alMUTBl  MHOOpPMAINH,

UH(POPMAITMOHHOM 0€301MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHbIC YHHBEPCAJIbHbIC Y4eOHbIE AeHCTBUS

1) oOienme:

OCYIIECTBJISITh KOMMYHHKAIIMH BO BCeX chepax )KU3HH;

pacrio3HaBaTh HeBepOajbHbIC CpPEACTBA OOIIEHUS, IOHUMATh 3HAYCHHE
COIIMAIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallud u
CMATYaTh KOH(JIUKTHI;

BIAJIETh  pa3IUYHbIMU  criocobamu  OOILIEHHUST W B3aUMOJIEUCTBUS,
apryMEHTUPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIIHH,

Pa3BEPHYTO M JIOTMYHO H3Jarath CBOK TOYKY 3PCHHUSI C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas1 1eATeJIbHOCTD:

MOHMMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIAYaJIbHOU
padoTHI;

BBIOMpaTh TEMATHUKY U METOJbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIMX
MHTEPECOB Y BO3MOKHOCTEN Ka)JOI0 YJICHA KOJJIEKTUBA;

INPUHUMATh LEIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO WX JOCTHXCHHUIO: COCTAaBJIATH IUJIaH JCHCTBHM,
pacmpeneisaTh poiu ¢ y4€TOM MHEHHUHM YYaCTHHUKOB, OOCYXKIAaTh pPE3yIbTaThl
COBMECTHOM paboTHI;

OIICHUBATh KAYECTBO CBOET'0 BKJIaa M KaXJI0r0 Y4aCTHUKA KOMAaH bl B OOIIIHIA

pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;



npeajiaratb HOBBLIC IIPOCKTLI, OLCHHMBATHL HWIACH C IIO3UMIIUMM HOBH3HEI,
OPUTMHAJIBHOCTH, Hp&KTH‘I@CKOﬁ 3HAa4YUMOCTH,
OCYHICCTBJIATh IMO3UTUBHOC CTPATCTUYCCKOC IIOBCACHUC B PaA3JIMYHBIX

cuTyaluigax, MposiBJIATb TBOPUCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIINAaTHUBHBIM.

PeryisiTuBHbIE YHHBepcaJbHbIe YueOHbIe AelicTBUSA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH ITO3HABATEIIBHYIO JIEATEIbHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/la4l B 00pa30oBaTENbHOM
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSTEILHO COCTABJIATH IJIAH PEIICHHS] TPOOIEMBI C YIETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JABATh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUYTEHUI;

JieN1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOocOOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKOH SpyAULMH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTHb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSAM;

BJaJeTh HABbIKAMU  IIO3HABaTENbHON  pedrexkcun Kak  OCO3HaHUs
COBEPIIAEMBIX JCUMCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX PE3YJbTaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peduIeKCUM IJi1 OLUEHKU CUTyalllH, BbIOOpa
BEPHOI'O pELICHNS;

OLOCHUBATDb PUCKU U CBOCBPCMCHHO IIPUHUMATD PCUHICHUS 110 UX CHUIKCHUIO,



NPUHUMATh MOTHBBI M apTryMEHTBl JPYrUX TMpH aHAIN3€ Pe3yIbTaToOB
NEeSATeTbHOCTH.

3) npuHATHSA ce0sl U IPYTrHUX:

NIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MOpPH aHAIW3€ PEe3yJbTaToOB
NEeSATENbHOCTY;

pU3HABATh CBOE MPABO M MPABO APYTHX HA OMIUOKY;

Pa3BUBATH CITOCOOHOCTH IOHUMATh MUDP C IIO3UIUHU APYTroro 4CJIOBCKaA.

HNPEIMETHBIE PE3YJIBTATDI

B npouecce n3yuenus kypca MH(GOpMATHKU YIIIyOJIEHHOro YpoBHS ¢ 10
K1acce 00y9aronIuMucs OyayT TOCTUTHYTHI CIAEAYIOIINUE TPEAMETHBIC PE3YIIbTATHI:

BJIQJICHUE TPEICTABICHUSIMH O pOJIM WHPOPMAIMM M CBS3aHHBIX C HEH
IPOIIECCOB B TMPHUPOJIC, TEXHUKE W OOINECTBE, IOHATHUAMH <«HHGOPMAIUSI,
«MH(POPMAITMOHHBIN MPOIIECC, KCUCTEMAY, KKOMITOHEHTHI CUCTEMBbI», «CUCTEMHBIH
ahdexTy, «HPOPMAIIMOHHASI CUCTEMAaY, «CHUCTEMa YIIPaBICHUS»,

BJIQJICHUE MeEToJaMH Toucka wuHpopManuu B cetu HuTepHer, ymeHwue
KPUTHYECKU OIICHUBATH WH()OPMAIIHIO, TOYICHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepHu30BaTh OOJBIINME JIaHHBIC, MPHBOJAWTH TMPHUMEPHI
UCTOYHUKOB HMX TIONYYCHHS M  HANpaBICHUS HWCIIOJIb30BAaHMS, YMEHHUE
KJIacCU(UIIMPOBAThL OCHOBHBIC 3a/laud aHalW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJ1accuuKaIus, KJIaCTepU3aIlus, aHaM3 OTKJIOHEHUH), MMOHUMATh
MIOCJIEIOBATEIBHOCTD PEIICHUS 3a7a9 aHAIN3a JAHHBIX: COOp TIEPBUYHBIX JAaHHBIX,
OYMCTKA H OIIEHKAa KadecTBa [aHHBIX, BHIOOP W/WIM TOCTPOCHHUE MOJIEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YAIH3aIMs JAHHBIX, HHTEPIPETAIUS PE3YIhbTATOB;

MOHMMAaHUE OCHOBHBIX TPUHIIMIIOB YCTPONCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWIIBHBIX KOMIIBIOTEPOB, TCHICHIIUNA Pa3BUTHSI

KOMITIBFOTCPHBIX TGXHOHOFI/Iﬁ;



BJIaJICHUE HaBBIKAMH PAOOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMHU IPOrPAMMHOT0 OOECTIeYeHH s 1JIs PEIIeHHs Y4eOHbIX 3a7a4 M0 BEIOpaHHOM
CHeIHaTN3allNu;

HaJIMYME TPECTABICHNN O KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
MHUpe, 0 6a30BBIX MPHUHIIMIIAX OPTaHU3ALNN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmUX MpUHIUIAX pa3padOTKu U (YHKIMOHUPOBAHUS HHTEPHET-
IIPUII0KEHUM;

MOHUMAaHUE Yrpo3 HHPOPMAIIMOHHOHN 0€30MTaCHOCTH, UCIIOJIb30BAaHUE METO/IOB
U CPEICTB IMPOTUBOAECUCTBUS 3TUM Yrpo3aMm, coOJIOfeHHE Mep O0e30IacHOCTH,
NpeloTBPAIAlOIIMX HE3aKOHHOE PACHpPOCTPAHEHHE TMEPCOHANBHBIX JaHHBIX,
coOmoienne TpeOOBaHWN TEXHMKH OE30MaCHOCTH M THTHEHBl MpU padboTe C
KOMIIBIOTEPAMU U JIPYTUMH KOMIIOHEHTaMU IU(POBOTO OKPYKEHUsS, TOHUMaHUE
IPaBOBBIX OCHOB UCTIOJIB30BaHUS KOMITBIOTEPHBIX IPOTpamMM, 0a3 TaHHBIX U PabOTHI
B cetu MHTEpHET;

NOHMMAaHUE OCHOBHBIX MPHUHIMIOB JUCKPETU3AIMU DPA3NIUYHBIX BHUIOB
uHbOpMaIK, YMEHHE ONpeaensaTh HHPOPMAIMOHHBIM OO0BEM TEKCTOBBIX,
rpaduyecKkuX M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax AMCKPETU3AlINY,
YMEHHUE ONPEAENATh CPEAHIOI0 CKOPOCTh MEepelauil JaHHbIX, OLIECHUBATh U3MEHEHUE
BpEMEHHU Iepefauyd NpU M3MEHEHHH WH(OPMAIMOHHOTO OO0BEMA MaHHBIX U
XapaKTepPUCTHUK KaHalla CBS3H;

YMEHHE HCIIOJIb30BaTh MPHU PEIICHUH 3a]a4 CBOWCTBA MO3UIIMOHHON 3aluch
YHCeNl, AITOPUTMA TIOCTPOCHUS 3aIMCH YUCIIa B TIO3UIIMOHHOW CHCTEME CUMCIICHUS
C 3a/IaHHBIM OCHOBAaHHEM M TMOCTPOCHHS YHCIA MO CTPOKE, COAEpIKaIleH 3amuch
ATOTO YMCIIA B MO3UIIMOHHON CUCTEME CUMCIICHUS C 3a/IaHHBIM OCHOBAaHUEM, YMEHHUE
BBITOJHATH apU(PMETHUECKHUE OTepaIlii B MO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHE BBINOJIHATh MpPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HMCIONb3Ys
3aKOHBl anreOpbl JIOTUKM, YMEHUE CTPOUTH JIOTMUECKOE BBIPAXEHHE B

JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax MO 3aJaHHOM Tabmuie



UCTUHHOCTH, HUCCJE0BaTh OOJACTh HCTUHHOCTU BBICKA3bIBAHMSI, COJEpHKAIIETO
epeMEHHbIE, PelIaTh HECTOKHBIE JIOTHYECKUE YPABHEHUS U CUCTEMbl YPABHEHUM;

NOHMMaHUE 0a30BbIX QJITOPUTMOB OOpPaOOTKH YKCIOBOM U TEKCTOBOU
UHpOpMaAIUH (3alUCh YKCENT B MO3UIMOHHOM CHCTEME CUHCICHUS, HaXOXJICHHUE
BCEX MPOCTHIX YHCET B 33JJaHHOM JHarna3zoHe, 00paboTKa MHOTOPa3PAIHBIX LETBIX
YHCeJl, AHAJIN3 CUMBOJIBHBIX CTPOK U APYI'HX), aJITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHUE ONpPENeNsITh CIOKHOCTh H3ydaeMbIX B Kypce O0a30BBIX aJIrOpUTMOB
(cyMMHpOBaHUE D3JEMEHTOB MAacCuBa, COPTUPOBKAa MaccuBa, HepeOOpHBIE
QJITOPUTMBI, IBOUYHBIN MOMCK) U MPUBOJIUTH NMPUMEPHI HECKOJIBKUX AJITOPUTMOB
Pa3HOM CI0KHOCTHU AJIs PELLICHUS] OJJHOW 3a/1auH;

BJIaJICHUE YHUBEPCAIbHBIM SI3bIKOM IMPOTrPaMMHUPOBAHUS BBICOKOI'O YpPOBHS
(Python, Java, C++, C#), npezacraBiieHUsMH O 0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE UCIOJb30BaTh OCHOBHBIE  YIPABIISIIOIINE
KOHCTPYKIIMM, YMEHHE OCYUIECTBIATh AHAIW3 MPEMJIOKEHHOW MPOrpaMMBbl:
OIIpENENATh Pe3yJbTaThl PaOOTHI MPOrpaMMBbl NPU 33JAHHBIX HCXOJHBIX JAaHHBIX,
OINPEAENATh, NPHU KAaKUX HCXOJHBIX JIaHHBIX BO3MOXKHO ITOJIyYEHHE YKa3aHHBIX
pe3yJIbTaTOB, BBISBIATH JaHHbIE, KOTOPbIE MOT'YT IPUBECTU K OLIMOKE B pabore
nporpamMmsl, (GOPMyYJIUPOBATh MPEAJIOKEHUS IO YIYUIIEHUIO IPOrPaMMHOTr0 KOJ1a;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JIOKYMEHTHl U
JEMOHCTPALIMOHHBIE MaTEPHUAIIbI C UCIOJIb30BAHIUEM BO3MOYKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCIOIb30BATh AIEKTPOHHbIE TAOIUIBI ISl aHANINM34, [IPEICTABICHUS U
00pabOTKH aHHBIX (BKJIIOYasi BHIYMCIEHHE CYMMBbI, CPEIHETO apu(PMETHUECKOrO,
HauOONbIIEr0 ¥ HAaWMEHBIIEr0 3HAYEHUM, pelIeHHe ypaBHEHUH, BBIOOP
ONTUMAJbHOIO  pelIeHus, [oadop JUHUM  TpPEHAa, peHIeHHe  3ajaa4
POTHO3UPOBAHUS).

B mpouecce uzyuenuss kypca MHPOpMATHKU YriayOsi€HHOro ypoBHs 6 11

K1acce 00y4aronuMucs OyayT TOCTUTHYTHI CIEAYIOIMINUE MTPEAMETHBIC PE3YIIbTATHI:



YMEHHE CTPOUTh HEPABHOMEPHBIC KOJBI, JOIMYCKAIOIINE OJHO3HAYHOE
JEKOJIMPOBaHUE COOOIIeHUN (MpePuKCHbIE KO/BI), HCIOIb30BaTh MPOCTEUIINE
KOJBI, KOTOPHIE TTO3BOJISIOT OOHAPYKUBATh M MCTPABIIATH OIIMOKW TP Tepenaye
JAHHBIX, CTPOUTH KOJ, OOECICYMBAIONINIA HAWMEHBIIYI0O BO3MOXHYIO CPETHIOIO
JUIMHY COOOIIEHUS TPHU M3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHSTH TPUHIIAIIBI
PpabOThI MPOCTHIX ANTOPUTMOB CXKATHUS JAHHBIX;

yMEHHE peliaTh aJrOpUTMUYECKHUE 3a7aud, CBA3aHHBIE C aHAIU30M T'padoB
(331241 MOCTPOEHUS ONITUMAIILHOTO MTYTH MEXKy BepIIMHamMu rpada, ornpeaesieHus
KOJIMYECTBA  PA3IMYHBIX TyTeH MEXKAy BepUIMHAMU OPUEHTUPOBAHHOTO
AIUKINYECKOro rpada), yMeHUE UCII0Ib30BaTh IEPEBbS IPU aHAIU3E U TOCTPOECHUU
KOJOB M JISl TIPEJCTaBICHUsT apu(METUUCCKUX BBIPAKCHUM, TIPU PEIICHUH 3a]1a4
TIOVICKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO MTPHI IO 3aJJaHHOMY aJTOPUTMY,
pa3pabaThiBaTh 1 OOOCHOBBIBATH BHIUTPHIIITHYIO CTPATETHIO UTPHI;

yMEHHE pa3padaThiBaTh W pEaJU30BBIBATH B BHJE NpPOrpamMMm Oa30BbIE
QITOPUTMBI, YMEHUE HUCIOJB30BaTh B MpOrpamMMax JaHHbIC PA3UYHBIX THUIIOB C
y4€TOM OrpaHMYCHUN Ha JUANA30H MX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTH MpU
pEIIeHUH 3a/1ay CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OYEPEIIU, IEPEBbSA),
UCIIONIb30BaTh 0a30BbIE OMEpallMi CO CTPYKTypaMH JaHHBIX, MPUMEHSTH
CTaHAApTHBIE U COOCTBEHHBIE MOAMPOrPAMMBI J1J11 00paOOTKH YUCIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh IIPU pa3pabOTKe IporpamMM OHOIMOTEKH
MOJIIpOTrpaMM,  3HaTh (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEJICTB Cpefibl pa3pabOTKH, YMEHHE UCIOIb30BATh CPEJICTBA OTIAJAKU IPOrPAMM B
cpelie MporpaMMHUPOBaHUS, YMEHHUE TOKYMEHTHPOBATH MPOTPAMMEI;

YMEHHUE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIAJICHVE OCHOBHBIMHU CBEICHUSAMU O 0a3ax TAaHHBIX, KX CTPYKTYPE, CPEACTBAX
co3laHusl U pabOThl C HUMHU, YMEHHE HCIIONB30BATh TAOIHUYHBIE (PEISIIIMOHHBIC)
0a3bl JaHHBIX (COCTABJIATH 3aMpPOCHl B 0a3ax JaHHBIX, BBHIMIOJIHATH COPTUPOBKY H
MOKWCK 3amucedl B 0asze JaHHBIX, HANONHATH pa3paboTaHHyO0 0a3y NaHHBIX) H

CIIPaBOYHBIC CUCTCMBI,



YMEHHUE MCIOIb30BaTh KOMIIBIOTEPHO-MATEMATHUECKUE MOJICTH JIJIs aHaIM3a
00BEKTOB U MPOIECCOB: POPMYIUPOBATH 11€TTb MOACIUPOBAHUS, BBITIOJIHATH aHATU3
pEe3yNbTaTOB, TMONYYEHHBIX B XOJAE€ MOJCIHPOBAHMS, OIEHUBATH COOTBETCTBUE
MOJIETTH MOJETUPYEMOMY OOBEKTY WM TIPOIECCY, NPEICTaBIATh PE3yJIbTaThl
MOJICTTUPOBAHMS B HATJISTHOM BUJIC;

yMEHHE OpraHW30BbIBATh JIMYHOE WH(OOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JUYHBIX CPEICTB IMHU(PPOBBIX TEXHOJOTUH, MOHHUMaHUE
BO3MOXKHOCTEH IU(QPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, MHU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMaHWE OCHOBHBIX MPHHIIUIIOB Pa0dOThI, BO3MOKHOCTEH M OTpaHHYCHUS
NPUMCHEHHUSI TEXHOJIOTHA MCKYCCTBEHHOT'0 MHTEIIEKTa B Pa3IMYHBIX 00JIACTSX,
HAJIMYWAE TPEJCTABICHUNH O Kpyre penraeMblXx 3aJad MAIIHHHOTO OOYYCHHSI
(pacro3HaBaHwmsl, KIacCU(UKAIIMA ¥ TPOTHO3UPOBAHUS) HAJTWYHME MPEACTABICHUM
00  WCMONB30BaHWM  HWHPOPMAIMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX

npodeccrnoHaabHBIX chepax.
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HNPOBEPSAEMBIE HA EI'D I1O HH®POPMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
INPOTPAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro

TPpeOOBaHUS

IIpoBepsieMble TPeOOBaHMS K NPeAMETHbLIM
pe3yJibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM

nmporpaMmsal CpE€AHETO oﬁmero Oﬁpa3OBaHl/Iﬂ

1.

3nams (nonumams)

1.1

[loHnMaHWe  OCHOBHBIX NPUHIMUIIOB  YCTPOMCTBA U
(GYHKIIMOHUPOBAHUS ~ COBPEMEHHBIX  CTAI[MOHAPHBIX U
MOOUIIBHBIX ~ KOMITBIOTEPOB; TEHJACHUUU  Pa3BUTHUSA
KOMITBIOTEPHBIX TEXHOJIOT U, BIIaJICHUE HABBIKAMU paOOTHI C
OMEPAIMOHHBIMU CUCTEMAMU M OCHOBHBIMM  BHUIAMH
POrpaMMHOr0 oOecrieueHus JJIsl pelieHus Y4eOHbIX 3a/1au

110 BEIOpAHHOM CTieIuaInu3aiuu

1.2

Hanuuue  npencraBieHuit o  0a30BBIX  MPHUHIMMIAX

OpraHu3alvy U QyHKIIMOHUPOBAHUS KOMITbIOTEPHBIX CETEH

1.3

[Tonnmanue OCHOBHBIX IIPUHIIUIIOB JAUCKPCTHU3aAIINN

Pa3IUYHBIX BUJ0B HHGOPMAITIH

1.4

1.5

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKM YHCIOBOH H
TEKCTOBOW WH(pOpMAIMU (3alUCh YUCEN B IMO3UIIMOHHOM
CUCTEME CUUCIICHUS, JEIMMOCTb IIeNIbIX YUCEIT; HaXOXKICHHE
BCEX MPOCTBIX YHUCET B 3aJlaHHOM JHuara3oHe; o0padoTKa
MHOTOPA3PSAAHBIX IEIBIX YHUCEN; aHAJTU3 CUMBOJIBHBIX CTPOK

U IPYTHX), AITOPUTMOB TIOMCKA U COPTUPOBKHU

3HaHHe (GyHKIIMOHAJIbHBIE BO3MOXHOCTH

WHCTPYMEHTAJLHBIX CPEICTB CPEIbI pa3paboTKu




1.6

1.7

BJ'I&I[CHH@ OCHOBHBIMHU CBCACHHUSIMHU O 0azax JaHHBIX, HX

CTPYKTYpE, CPEACTBAX CO3/IaHUSI U PaOOTHI C HUMHU

[IoHnmMaHre BO3MOYKHOCTEM M OIrPAHWYEHHUM TEXHOJOTUU
UCKYCCTBEHHOTO WHTEJJIEKTAa B PAa3JIMYHBIX O0OJACTSX;
HaJInyne MIPEICTABICHUIN 00 VCIIOJIb30BAHUU
UH(GOPMAITMOHHBIX TEXHOJIOTUH B Pa3IUYHBIX

npodeccuoHaIbHbIX cdepax

1.8

BrnaneHne TEOpETHMYECKMM —amnmaparoM, IO3BOJIAIOLIUM
OCYILLIECTBIJISITh NPEACTABIECHUE 3aJaHHOTO HATYPaJIbHOIO
yuciaa B PA3JIMYHBIX CUCTEMAX CYUCIIEHUSA; BBINOJIHATD
npeo0pa3oBaHusl JIOTMUECKUX  BBIPAXKEHHM, HUCHOJIb3Ys
3aKOHBI alNreOphl JIOTMKY; ONPEAENATh KpaTyallinil yTh BO
B3BEIIEHHOM Tpad)e U KOJIMYECTBO MyTEH MEX Ay BEpITUHAMHU

OPUEHTHUPOBAHHOTO AIIMKINYECKOTo Tpada

Ymemo

2.1

YMeHHE UCIONb30BaTh  KOMIIBIOTEPHO-MAaTEMATUYECKUE
MOJENM  JJId  aHauu3a  OOBEKTOB M MPOILIECCOB:
(GopMynHpoBaTh LEIb MOACIUPOBAHUS, BBINOIHATh AHAIIN3
pE3yIbTATOB, IIONYYEHHBIX B XOAE MOJIEIUPOBAHUS;
OLICHMBATh aJIEKBATHOCTh MOJEIHN MOJAEITUPYEMOMY OOBEKTY
WU TIPOLIECCY; IPEACTABIIATH PE3YJIbTAaThl MOJIEIUPOBAHNS B

HarJiiaiHoM BHAC

2.2

YMeHue KJIaCCI/I(i)HHI/IPOBaTB OCHOBHBIC 3aJa4dM aHaJIn3a
JaHHBIX (HpOFHOBHpOBaHI/Ie, KJIaCCI/I(bI/IKaIII/ISI,
KJIIaCTCpU3anusi, aHaJIn3 OTKHOHeHHﬁ); IIOHUMATb
MMOCICAOBATCIIbHOCTDb PCUHICHHMA 3aa4 aHaIn3a JaHHbIX ! C60p
ICPBUYHLIX AAHHBIX, OYMCTKAa M OLCHKA Ka4CCTBa AAHHBbIX,

BBIOOp ¥ (WJIM) TOCTPOEHHUE MOJIeNH, Mpeodpa3oBaHUe




2.3

JaHHBIX, BU3YyaJIn3alus JaHHBIX, HHTCpIIpCTAlUA

pE3yJIbTaTOB

YMenue onpenensite nHPOPMAITMOHHBI 00BEM TEKCTOBBIX,
rpa@uueckuXx W 3BYKOBBIX JIAaHHBIX TMPU  3aJaHHBIX
rapaMeTpax IUCKPETU3aUU. Y MEHUE ONIPEAENATH CPEIHIOK0
CKOpOCTh INepelJayd JaHHBbIX, OLEHUBATb W3MEHECHUE
BPEMEHU TIepellaud MpU HU3MEHEHWH HHPOPMALMOHHOTO

00BbEMa JaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

2.4

YMeHue CTpouTh KOJi, 00€CHEUMBAIONIMN HAMMEHBIIYIO
BO3MOXKHYIO CPEJHIOI JJIMHY COOOIIEHUS MpPU U3BECTHOMU

qaCcTOTC CUMBOJIOB

2.5

YMeHne WuCIoab30BaTh NPU PELICHUWM 3a]1a4  CBOWCTBA
MO3ULMOHHOW 3allUCU YHCEN, AJTOPUTMBI ITOCTPOCHHUS
3allACU 4YHUCJa B IIO3ULUHOHHOM CHCTEME CYMCIIEHHUS C
3aJJaHHBIM OCHOBAaHHMEM W IOCTPOEHUS YHUCIA IO CTPOKE,
COZIepIKalllel 3alnCh 3TOTO YKCIIA B MO3UIIMOHHON CUCTEME
CUUCIICHUSI C 3aJIJaHHBIM OCHOBAHMEM; YMEHHUE BBINOJHSIThH
apupMeTUUECKHE Ollepallui B TO3UIMOHHBIX CHUCTEMax

CUHCJICHHUA

2.6

YMeHune CTpOUTh JOTHYECKOE BBIPAKEHUE B TN3bIOHKTUBHON
U KOHBIOHKTUBHOW HOPMAaJIbHBIX (OpMax IO 3aJIaHHOMN
Ta0NHIe WCTUHHOCTH; HCCIIEN0BaTh 00JaCTh HCTHHHOCTHU
BBICKA3bIBAHUS, COJIEPIKALIETO  IIEPEMEHHBIC;  pelaTh

HCCJIOKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHue pemarh alrOpUTMHUECKHE 3a7add, CBS3aHHBIE C
aHaiu3oM rpados (3a7a4u MOCTPOCHUSI ONITUMAIIBHOTO MyTH

MEXAy BepuIiMHamMu Tpada, omnpeneneHus KoJUYecTBa




2.8

Pa3IMYHBIX ITyTE€d MEXKIY BEPIIMHAMU OPUEHTHPOBAHHOIO

alUKIINYECKOro rpada)

YMeHune ucnosp30BaTh AEPEBbs MPHU aHAIN3E U MOCTPOCHUU
KOJIOB U JIJIsl IPEACTaBICHUS apu(hMETUUECKUX BBIPAXKEHUH,
IIPY PELICHHH 33/1a4 IIOUCKA U COPTUPOBKH; YMEHHUE CTPOUTH
JIEPEBO UTPHI MO 3aJaHHOMY AJITOPUTMY; pa3padaThiBaTh U

00OCHOBBIBATh BBIMI'PBIINIHYIO CTPATCTHUIO UT'PBI

2.9

YMeHHe aHaM3HpPOBaTh AJITOPUTMBI C HCITOJb30BaHUEM
TaOJUI[ TPACCUPOBKU; OMNpENeisTh 0€3 HCHOIb30BaHUS
KOMITBIOTEpAa  PE3yJbTAaThl  BBIMOJHCHHUS  HECIOXKHBIX
nporpaMM,  BKIIOYAMOIIUX  I[HAKJIBI,  BETBICHHUS U

noAImnporpaMmel, Ipu 3aaHHBIX UCXOJHbIX JaHHBIX

2.10

YMeHue ompenensiTh CIOXKHOCTh HM3y4aeMbIX B Kypce
0a30BBIX AJITOPUTMOB (CYMMHPOBAHHUE 3JIEMEHTOB MacCHBa,
COPTHPOBKAa MacCHBa, IMepeOOpHBIE alTOPUTMBI, TBOMYHBIN
MOWCK) W TPHUBOJWUTH IMPUMEPHI HECKOJIBKUX aJIrOpPUTMOB

Pa3HOM CIOXKHOCTH JIJISl PellieHUs OAHON 3a/1aun

2.11

Bnamenne yHHMBEpPCAIbHBIM SI3BIKOM IPOIPAMMHUPOBAHHMSI
Bbicokoro ypoBHs (ITackams, Python, Java, C++, C#),
NpPEACTaBACHUAMHU O 0a30BBIX THUIAX JAHHBIX U CTPYKTypax
JAHHBIX, YMEHHE HCIIOIb30BaTh OCHOBHBIC YIIPABJISIOIINE
KOHCTPYKIIUH; yMEHHE OCYILECTBIISATh aHau3
OPEUIOKCHHON  IPOrpaMMBbI:  ONPEAECIATh  PE3YJIbTATHI
paboTHl MIpPOrpaMMbl NPH 3aJaHHBIX HCXOMHBIX JIaHHBIX;
OIPENENATh, NPH KAKMX HCXOMHBIX JAHHBIX BO3MOKHO
HOJyYEHNE YKA3aHHBIX DPE3YJIbTATOB; BBISIBIATH IaHHBIE,

KOTOPLIC MOI'YT IIPHUBECTH K omunoOke B pa60Te IIporpaMMal;




2.12

(bopMynrpoBaTh IIPEAJIOKEHHUS 1o YIIyYLIEHUIO

IPOrPaMMHOr0 Koaa

YMeHue peaan3oBbIBaTh Ha BEIOPAHHOM JIJIS1 U3YUYEHUS SI3bIKE
nporpamMMupoBaHusi Beicokoro ypoBus (ITackans, Python,
Java, C++, C#) TtumoBbie alropuTMbl OOPAOOTKU HHCE,
YUCJIOBBIX MOCJIEI0BATEIIbHOCTEN U MacCCHBOB:
NpeiCTaBlIeHUEe YWcia B  BUJAE Habopa  MPOCTHIX
COMHOXXHUTEICH; HaXO0XXJICHUE MaKCHUMaJIbHOM
(MUHUMaJIbHON) UG PBI HATYPATBHOTO YUCIIA, 3alTMCAHHOTO
B CICTEME CUHCIIEHUS C OCHOBaHUEM, HE IpeBblaronum 10;
BBIYUCJICHUE OOOOIIEHHBIX XAPAaKTEPUCTUK AJIEMEHTOB
MaccuBa WM YHUCJIOBOM MOCIEAOBATEILHOCTU (CYMMBI,
MPOU3BEACHUS CPEIHETO apu(PMETHIECKOTO, MUHUMATHHOTO
U MaKCHUMaJbHOTO 3JIEMEHTOB, KOJHWYECTBA 3JIEMEHTOB,
YIOBIIETBOPSIONINX 33JJaHHOMY YCJIOBHUIO); COPTHUPOBKY
AJIEMEHTOB MAacCHBa; YMEHUE HMCIOJIb30BaTh B MpPOrpaMmax
JAQHHBIE PA3JIMYHBIX THUIIOB C Y4YE€TOM OrpaHUYEHUN Ha
IVAra3oH HMX BO3MOXHBIX 3HAYEHUH, NPUMEHATH IpPH
peleHnyd 3ajad CTPYKTYpPbl JaHHBIX (CIHCKH, CJIOBapH,
CTEKH, O4YepeIH, JEPEBbs); MPUMEHSTh CTaHJAPTHHIE W
COOCTBEHHBIE MOJNMPOrpaMMbl Jisi 0OpaOOTKU YHUCIOBBIX
JAHHBIX W CHUMBOJIBHBIX CTPOK; HCIIOJb30BaTh MpPH
pa3paboTke mporpaMM OMOJIMOTEKH MOANPOrPaMM; YMEHHE
UCIIOJIb30BaTh CpPEJICTBA OTJAJKU MPOrpaMM B Cpelie

IIPOrPaMMHUPOBAHUS

2.13

YMeHue ucronb30BaTh ANEKTPOHHBIE TAOIUIIBI IJIs1 aHAIH3a,
Npe/icTaBlieHuss W O0pabOTKM JaHHBIX (BKJIIOYasi BHIOOD

ONTUMAJIBHOI'O PCHICHHA, HOI[60p JIMHHUMW TPCHIA, PCIHICHHC




2.14

3a/1a4 MPOrHO3UPOBAHMS); YMEHHE UCIIOJIH30BaTh TA0TUYHBIC

(pensMoHHbIC) 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI

YMeHue  OpraHu3OBBIBaTH JUYHOE WH(OOPMAIMOHHOE
IPOCTPAHCTBO C HCHOJIb30BAHUEM PA3JIMYHBIX CPEJICTB
U(GPOBBIX  TEXHOJOTHWH; TOHMMAaHUE  BO3MOXKHOCTEH
U(GPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IUGPOBBIX

O6p&30BaT€JIBHI)IX CCPBUCOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
O UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

[{udpoBas rpaMOTHOCTH

1.1

OCHOBHBIE TEHJICHIINU PA3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTUH.
[TapannenbHble BEIYACICHNUS. MHOTOMPOLECCOPHBIE CUCTEMBI.
PacrnipenenéHnpie BBIUUCIUTENBHBIE CHCTEMBI M 00paboTKa

OOJIBIIINX JaHHBIX

1.2

[IpuHIIMTIBI  TIOCTpOEHWST W amnmapaTHble  KOMIIOHEHTHI
KOMITbIOTEpHBIX ceTeil. CereBbie mnpoTokoibsl. Cerhb HHTepHeT.
Anpecanus B cetu UuTepHeT. [Ipotokonsl creka TCP/IP. Cucrema
noMeHHbIX UMEH. Pazgenenuwe IP-ceTm Ha mojaceTd C MOMOIIBIO

MAacCOK I1oJIceTeH

1.3

QaitnoBas cucrtema. Ilouck B aitnoBoil cucreme. IlpuHIMIIBI
pa3MelIeHUsT 1 UMEHOBaHUA (DaillIoB B JOJTOBPEMEHHOW MaMSITH.

[Ila6moHb! A1 onMcanus rpynn Qaiinos

1.4

CKOpOCTI) nepcaadn aHHbIX. 3aBHCUMOCTD BpEMCHH IICpCaadu OT

nH(OPMAITMOHHOT0 00BEMA JIAHHBIX U XapaKTEPUCTHK KaHala CBSI3U

1.5

[MudpoBanne maHHbIX. CHUMMETpUYHBIE W HECHMMETPUYHBIC
mudpel. [ludper mpocrori 3amensl. udp [ezaps. [Mudp

Bwxenepa. Anroputm mudpoBanus RSA

1.6

Kozapl, mo3Bonsitonme oOHapyKMBaThb M HCIPABIATh OLIUOKH,
BO3HMKAIOLIME MpH Tnepenade AaHHbIX. PaccrosHue XsMMUHra.

Koauposanwne ¢ moropernem 6utoB. Koasr XoMMuHTa

Teoperndeckrue 0CHOBBI HH(POPMATHKH




2.1

JIBonuHOE KoaMpoBaHUE. PaBHOMEpHbIE U HEPABHOMEPHBIE KOJBI.
JlexogupoBaHnue  COOOLIEHWM,  3alHCAHHBIX C  [OMOIIBIO
HEpPaBHOMEPHBIX KOoAo0B. YcnoBue Pano. Iloctpoenne oqHO3HaAYHO

ACKOJUPYCMBIX KOAOB C ITIOMOLIBIO JICPCBaA

2.2

Teopernueckue MOAXOABI K OLIEHKE KOJIMYECTBA HH(OpMAIUH.
Enunuuel usmepeHus koiuuectBa uHpopmauuu. AmnpaBUTHBINA
HOJXOJ K OLEHKE KoJInYecTBa MH(pOpMalMK. 3aKOH aJIUTUBHOCTH
uHpopmarun. Popmyna Xapriu. Mubopmaiuss U BepOSTHOCTS.

®opmyia lllennona

2.3

Cuctembl cuucienus. Pa3BépHyTas 3auch HEIbIX U JPOOHBIX YUCET
B MO3UIIMOHHOM cucTemMe cuuciaeHus. CBoiicTBa IO3MIIMOHHON
3aIMCH YHUCIa: KOJWYSCTBO MU(P B 3aIUCH, NMPU3HAK JICTAMOCTH
YyCcja Ha OCHOBAHME CHUCTEMBI CUHCICHHS. AJITOPUTM MEpeBojia
1[EJIOr0 4YKcia W3 P-MYHOM CHUCTEMBI CUMCIECHHUS B JECATUYHYIO.
ANTOPUTM TIepeBO/a KOHEUHOW P-uyHON ApoOu B JECATUUHYIO.
AJITOpUTM TE€peBoOjAa MLENOro 4Yuciaa M3 JECATUYHON CHUCTEMBI
cuuciieHus: B P-uunyto. [lepeBoa koHEeUHOM AecaTUIHOM apodu B P-
W4yHy0. J[BonyHas, BocbMEpUYHas U IMIECTHAAIATEpUIHAS CUCTEMBbI
CUHMCJICHUS, CBSI3b MEXIY HUMH. ApupMeTUYecKue orepalnu B

IIO3UIIMOHHBIX CUCTEMAX CUHCIICHUA

2.4

TpondyHast ypaBHOBELIEHHAs CUCTEMa CUHUCIEHUA. J[BOMYHO-

JCCATHNYHAsA CUCTEMA CUHUCIICHUA

2.5

KomupoBanne TekcroB. KomumpoBka ASCIl.  OpnoGaiiTHbIe
KOJIUPOBKH. Cranmapr UNICODE. KommpoBka  UTF-8.

OmnpeneneHue nHPOPMAITMOHHOTO 00bEMA TEKCTOBBIX COOOIIEHUM

2.6

Koauposanue mzobpaxenuit. OueHka MHPOPMALMOHHOTO 00BbEMA
rpadUYecKuX MaHHBIX MPH 3aJaHHBIX pa3pelieHud U TIyOuHe

kogupoBaHusi 1Bera. l[BeroBbie Momenu. KoaupoBanue 3ByKa.




2.7

Ouenka HMHPOPMALUOHHOTO OOBEMA 3BYKOBBIX [JAHHBIX MpPHU

3aJIaHHBIX 94CTOTC JUCKPCTU3AIUHN U PA3PATHOCTH KOAUPOBAHHUA

Anrebpa noruku. IloHsTHE BBICKa3bIBaHMS. BBICKa3bIBaTCIIbHBIC
dbopmbl (mpeaukaThl). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIITHOCTH.
Jlornyeckue omepanuu. Tabnumpl HWCTHHHOCTU. Jlormyeckue
BbIpakeHus. Jlormueckue ToxaecTBa. Jlormueckue omnepanuud
ornepanuu HajJl MHOKECTBAMMU.

3aKkoHbI anreOpbl JIOTUKH. OKBUBAJCHTHBIC MpeoOpa3oBaHUs
JIOTUYECKUX BBIpaXEHUM. JIOrMYeCKHe YpaBHEHUS] M CHUCTEMBI
YPaBHEHUM.

Jlornueckue (QyHKIMH. 3aBUCUMOCTh KOJHMYECTBA BO3MOXKHBIX
JIOTUYECKUX (PYHKIIUN OT KOJTMYECTBA aPTYMEHTOB.

Kanonuueckue popMbl TOrHu4e€CKUX BhIPAXKEHUN

2.8

COBepHIeHHBIe JAU3BIOHKTHUBHBIC KOHBIOHKTHBHBLIC HOPMAJIBHBIC

(hOpMBI, AITOPUTMBI UX TTOCTPOCHHS 10 TAOIHIIE HCTHHHOCTH

2.9

Jlormyeckue 2JIEeMEHTBI B COCTaBe KoOMIbOoTepa. Tpurrep.
Cymmarop. MHuoropaspsanssiid cymmarop. IloctpoeHue cxem Ha
JIOTUYECKUX JIEMEHTaX IO 3aJaHHOMY JIOTUYECKOMY BBIPAKECHUIO.

3amuch JJOTHYECKOr0 BBIPAXKEHUS 10 JJOTUYECKON CXEME

2.10

Mopenu n moagenupoBanue. Llenn monenupoBanus. AI€KBaTHOCTh
MOJICIH MOJEIUPYEMOMY OO0OBEKTy WMiu mporeccy. dopmanuzarus
MPUKJIAIHBIX 3a7a4.

[IpencraBiieHne pe3yabTaTOB MOJASITUPOBAHUS B BUJIC, YIOOHOM JIJIs
BOCIIPUATHSI 4YeOBEKOM. ['paduueckoe MpeacTaBIcHUE JTaHHBIX

(cxembl, TaOIULIBI, TPAPUKH).

2.11

Hpe,)lCTaBJ'ICHI/Ie OEeIabIX quCccil B InamMsATHu KOMIIBIOTCPA.
OFpaHquHHOCTB JUara3oHa 4YucCell IIpu OrpaHUYCHHUN KOJIMYCCTBA

pa3psnoB. IlepenonmHenue paspsiaHol ceTku. be33HakoBble U




3HAKOBBIC JaHHBIC. 3HAKOBBINM OWT. JIBOMYHBIN MOMOJHHUTEIHHBIN
KOJI OTPULIATENIbHBIX YUCET.

[ToOuTtoBbIe Toruueckue onepauu. Jlornueckuii, apupMeTndecKui
u nukimyecknit caBurn. llludpoBanue ¢ moMompO MOOUTOBOU

onepanuu «uckiovaromiee MIIN»

2.12

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCCI B IIaMATH KOMIIBIOTCpA.
3Haqamaﬂ 4acTb HU IIOpAJOK  YHCIIA. I[I/IaHa3OH 3HAYCHUH
BCIHICCTBCHHBIX YHUCCII. HpO6H€MBI XpaHCHU BCIICCTBCHHBIX YHUCCII,
CBA3aHHBIC C OTPAHUYCHUCM KOJIHYCCTBA PaA3PALd0B. Breinmoanenue
onepaunﬁ C BCIICCTBCHHBIMHU 4YMCJIaMH, HAKOIIJICHHUC 191117 (810) S Ipu

BBIYHCIICHUAX

2.13

I'padbr. OcHoBHBIC TOHATHSA. Buasr rpados. Onucanue rpados ¢
MOMOIIBI0  MATPUIl CMEXKHOCTH, BECOBBIX MATPHIl, CIHCKOB
CMEXHOCTU. PelieHne anropuTMHUYECKuX 3ajiad, CBS3aHHBIX C
aHamm3oM rpadoB (MOCTPOCHHE ONTUMAIBHOTO IMYTH MEXKIY
BepIIMHAMU Tpada, ONpeaesieHue KOJIMYECTBa Pa3IMIHBIX IMyTeH

MEX1y BEpIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOro rpada)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBbs mnoucka. CriocoObl 00xoaa
nepeBa. Ilpencrabiienne apupMeTHUUECKUX BBIPAKCHUNH B BHJIE
nepea. lcrmonmb3oBaHue TpadoB © NEPEBHEB TPU ONMUCAHUU

00BEKTOB U MPOIIECCOB OKPYIKAIOIIEr0 MUpPa

2.15

JluckpeTHbie WTphl JABYX WIPOKOB C TMOJHOW HH(POPMAIIUECH.
[Toctpoenue nepeBa mepebopa BapuaHTOB, OMHMCAHHE CTPATETHUHU
uUrpel B TabnuyHOW (opme. BBIUTPHINIHBIE W TPOUTPHIIIHBIE

IIO3UIIHUH. BBIHFPBIHIHBIC CTpaTeTun

2.16

CpencTBa UCKYCCTBEHHOI0 MHTEIUIeKTa. VIeHTUUKAIUsI U MOUCK
M300paKeHU, pacrno3HaBaHue Jul. Mcnonb3oBaHHE METOI0B

HCKYCCTBCHHOI'O HHTCIIICKTA B O6yanOHlHX CHUCTEMaAx.




Hcnons3oBaHue METOOOB HCKYCCTBCHHOI'O HHTCIIJICKTA B

pobororexHuke. Mutepuer Beeil. Heiiponnsie cetu

AJITOPUTMBI U IPOTPAMMUPOBAHUE

3.1

@opmanusauus MNOHATUA anropurma. Mammnaa TerOopuHra kax

YHUBCpCAJIbHAA MOACIIb BBIYHCJICHUI

3.2

OneHKa CJIOKHOCTH BBIUMCICHUM. Bpemss pabotel U 00BEM
WCTIOJIb3YEMOM MaMsITH, UX 3aBUCUMOCTh OT pa3Mepa HCXOIHBIX
JaHHbIX. OIEHKa AaCUMITOTHYECKOM CI0XXHOCTA QJITOPUTMOB.
AJNrOpUTMBI ~ TIOJIMHOMHAJIBHOM ~ CJIOKHOCTH. [lepebGopHbie
anroputmbl. [IpuMepsl pa3nUYHBIX aNTOPUTMOB PELICHUS OIHOMN

3aJ1a4y, KOTOPBIC UMCIOT PA3JIMYHYIO CJIOKHOCTb

3.3

OmnpeneneHne BO3MOXHBIX PE3YyJIbTATOB PaOOTHI MPOCTEUIITUX
QITOPUTMOB  yNPABICHUS WCIIOJHUTENISIMU W BBIYACITUTEIBHBIX
anroputMoB. OrmpeneneHre HUCXOAHBIX JaHHBIX, TPU KOTOPBIX

QJITOPUTM MOKET J1aTh TPeOyeMbIil pe3yabTaT

3.4

AnropuTMbl  00paOOTKM HATypaJbHBIX YHCEJ, 3alMCaHHBIX B
MO3UIMOHHBIX CHUCTEMAaX CUUCIIEHUs: pa30MEeHHe 3aluCH Yuciia Ha
OTJENbHbIE LU(PHI, HAXOXKIEHUE CYMMBbI M Ipou3BeAeHUs Ludp,
HaXOXXJIEHUE MAaKCUMAIbHON (MUHUMATIbHON) IIUQPHI.

[IpencraBnenue yucia B BUAE HaOOpa MPOCTHIX COMHOKHUTEIICH.
Anroput™ OBICTPOro BO3BeIeHUS B cTeneHb. [Iorck MpocThIX uncen
B 33JaHHOM [Malla30HE€ C IIOMOIIBIO AIrOPUTMA «PELIETO

Opatochenan

3.5

MHOFOp&BpH,Z[HBIC OCJIbIC YUCiIa, 3ada4u I[J'IPIHHOﬁ apI/I(I)MCTI/IKI/I

3.6

S3pik nporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbl
JAHHBIX:  IICJIOYUCIICHHBIC,  BEIIECTBEHHBIC,  CHUMBOJIbHBIE,
noruueckue. BerBnenus. Cnoxubie ycnoBus. [{ukibl ¢ ycioBueMm.

[{uKJIBI IO TEPEMEHHOM.




O6paboTka JaHHBIX, XpaHsmuxcs B (Qaittax. TekcToBele u
JNBOMYHbIE (aiinbl. PailioBble nepeMeHHbIe ((PaillioBbIe YKa3aTEeNn).
Yrenue u3 Qaitna. 3anuce B daid.

PazOuenue 3amaun Ha moxzagaun. [loamporpammsl (mpoueaypsl u
byHKIIUN).

Hcnons3oBanue CTaHJIApPTHOU OuOIMOTEKH A3bIKa

IIPOrPaMMHUPOBAHUS

3.7

Pekypcusi. PekypcuBnbie npouenypsl U ¢pyHkuuu. Mcnons3oBanue

CTCKa OJIA OpraHru3allvi pCKYPCUBHBIX BBI3OBOB

3.8

Yucnennbie Meroabl. TouHOE M NPUONMKEHHOE pElICHUS 3aayH.
YucneHHoe pelleHre ypaBHEHH ¢ MOMOILBIO oA00pa napamerpa.
YuciieHHbIE METO/BI PEILICHHS YPABHEHUN: METO Tiepedopa, METOT
MOJIOBUHHOTO eieHus. [[pubmmkxéHHoe BoIYUCIEHUE JUTUH KPUBBIX.
Bbruncnenue miomaneit puryp ¢ moMmoIIbl0 YUCICHHBIX METOAOB
(Meron mpsAMOYTOJIBHUKOB, MeTox Tpaneuui). Ilonck makcumyma
(MMHEMYMa) QYHKIIMM OJTHOM IEPEMEHHOM METOAOM MOJIOBUHHOTO

JACIICHUA

3.9

O6paboTka CHMBOJIBHBIX JaHHBIX. BCTpoeHHBIE (YHKIMHU S3bIKA
NporpaMMHUpPOBAaHUSL IS OOpabOTKU  CUMBOJBHBIX  CTPOK.
ANTOpUTMBI 00pabOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA
MOSIBJICHUI CHMBOJIa B CTPOKE, pa3OWeHHWe CTPOKH Ha CJIOBa IO
POOETHHBIM CUMBOJIAM, TIOUCK TTOJCTPOKH BHYTPHU TaHHOW CTPOKH,
3aM€Ha HaUJICHHOM MOJICTPOKH Ha JIPYTyIO0 CTPOKY. | 'eHeparus Bcex
CIIOB B HEKOTOpOM ajipaBUTE, YIOBICTBOPSIONINX 3aJaHHBIM
orpannueHusM. [IpeoOGpazoBaHue Unciia B CHMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBsbl 151 IIOCJIEAOBAaTCIBbHOCTH YHUCCII. Brruucnenue

O00OOIIEHHBIX XapaKTEPUCTUK DJIEMEHTOB MAacCUBa WU YUCIOBOMU




MOCIICIOBATENPHOCTH ~ (CyMMBI,  TPOW3BEACHHS,  CPEIHETO
apuPMETHIECKOT0, MUHIMAJIBHOTO W MaKCHMAJILHOTO JJIEMEHTOB,
KOJIMYECTBA AJICMEHTOB, yIOBJICTBOPSIONINX 33JaHHOMY YCIIOBHIO).
JIuHEeHBI MOUCK 3aJJaHHOTO 3HAYEHHMS B MAacCUBE. AJTOPUTMBI
paboThl C dSJIEMEHTaMHW MacCHBa C OJIHOKPATHBIM IPOCMOTPOM
maccuBa. CopTupoBKa oJlHOMEpHOro Maccupa. IIpocTbie MeTomabl
COPTUPOBKM (METOA Ty3bIpbKa, METON BBIOOpA, COPTHUPOBKA
BcTaBkamu). CopTUpOBKa CIMsIHUEM. BpIcTpas copTHpoBKa MaccuBa
(amroputm  QuickSort). JIBOMYHBIH TMOMCK B OTCOPTHPOBAHHOM

MacCCHUBEC

3.11

JIBymepHble  MaccuBBl  (MaTpullbl). AJTOPUTMBI  00pabOTKH
JBYMEPHBIX MACCHBOB: 3allOJJHEHHE JIBYMEPHOIO YHCIIOBOI'O
MaccuBa IO 33JlaHHBIM IpPaBUJIAM, IOUCK AJIEMEHTA B ABYMEPHOM
MacCuBe, BBIYHMCIEHHE MakcumMyma (MUHHMYMa) M CYMMBbI
3JIEMEHTOB JIByMEPHOI'0 MacCHBa, IEPECTAaHOBKA CTPOK U CTOJIOLIOB

ABYMCPHOI'O MaCCHUBa

3.12

CnoBapu  (accollMaTUBHBIE MAacCUBBbI, OTOOpaxeHus). XOoIlI-
tabnuupl. [locTpoeHue andaBUTHO-4ACTOTHOTO CJOBaps A

3aJaHHOI'O TCKCTAa

3.13

Crekn. AHanmu3  NPaBWIBHOCTH  CKOOOYHOTO  BBIPAXKEHUS.
Bbruncienne apudMeTHyecKkoro BBIPaKEHHUS, 3alMCaHHOTO B
nocTduKcHOU popme.

Ouepenu. Mcnonp3oBanue ouepenu Uisi BPEMEHHOI'O XPaHEHMS

JaHHBIX

3.14

AJ'IFOpI/ITMBI Ha rpa(bax. HOCTpOGHI/Ie MHWHHMAJIBHOT'O OCTOBHOI'O
ACpCBa B3BCHICHHOI'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa<1)a.
KonmuecTBo Pa3INYIHbIX HyTeﬁ MCKIY BE€pHIMHaAMH

OPUEHTUPOBAHHOTO ALMKINYECKOro rpada. Anroputm JelKkcTpbl




3.15

HepeBps. Peanusanus nepeBa ¢ IMOMOLIBIO CCBHUIOYHBIX CTPYKTYD.
JBonunbie (OunHapHbie) gepeBbs. l[loctpoenue nepeBa s
3alaHHOTO  apu(MeTHYecKoro  BbIpaxkeHHs.  PeKkypcuBHbIE
aNropuTMbl 00X0/a JAepeBa. Vcrnonb3oBaHue cTeka U ouepenu AJis

0o0xo0/1a 1epeBa

3.16

JvnHaMuueckoe mporpaMMHUpPOBAaHUE KAK METOJ PEIIeHUs 3aJad C
COXPaHEHUEM MPOMEKYTOUHBIX PE3YJIbTATOB. 3aJja4H, PEIIaeMbIe C
MOMOIIBI0  TUHAMUYECKOT'0 MPOrpaMMHUPOBAHUSI: BBIYUCIICHUE
PEKYpPCUBHBIX (DYHKIIMM, MOACUET KOJIMYECTBA BAPUAHTOB, 3aJa4H

OIITUMH3allH

3.17

[lonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrPAMMHUPOBAHUMU.
OObexTel U Kmacchl. CBOMCTBA M METOABI 00BEKTOB. OOBEKTHO-
OPUEHTUPOBAaHHBIM aHaim3. Pa3paboTka mporpaMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO noaxoza. Nukancynsuus,

HacJe0BaHUE, MTOTUMOPHHU3M

NudopmanmoHHbie TEXHOIOTUN

4.1

Axamm3  pa"ggelIX. (OCHOBHBIE 33jaud aHaJM3a  JAaHHBIX:
MPOTHO3UPOBAaHUE, KIAaccU(UKaluMs, KiIacTepu3alus, aHaJIu3
orkinoHeHud. IlocrmenoBaTenbHOCTh pElICHUs 3ajad  aHallu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKAa KayecTBa
JAHHBIX, BBIOOp W (WJIM) TOCTPOCHHME MOJIENH, MpeoOpa3oBaHHE
JAHHBIX, BHU3yaJIM3alllsl JAHHbBIX, WHTEPIIPETalUsl PEe3yJbTaTOB.
[Iporpammubie cpenctBa u MHTEpHET-CEPBUCH i 00paOOTKU U

MMpcacCTaBJICHUA JaHHBIX. boapiiue JaHHBIC. MairHHOe O6Y‘I€HI/IC

4.2

AHanu3 JaHHBIX C MOMOIIbIO 3JEKTPOHHBIX Ta0aull. Bberuucienue
CYMMBl, CpPEIHET0 apu(METHIECKOro, HauOOJBIIEr0
(HauMeHbIIIeT0) 3HaueHUsl Tuana3oHa. Berurcnenue kodgduiimenta

KOppeJsiiui  ABYX psiioB JaHHbIX. [locTpoeHue cTon0YaThiX,




JUHENYaThlX W KpyroBblx jguarpamm. lloctpoenue rpadukoB
¢ynkuuid.  Ilombop  nuHMM  TpeHAa,  pelIeHHe  3ajaay
NpOrHO3upoBaHus. PelieHne 3amad ONTUMH3ALUMU C T[OMOIIBIO

AJICKTPOHHBIX TAOJIHIIT

4.3

Juckperuzanus npu MaTeMaTUYECKOM MOZEIUPOBAHUU
HEIPEPBIBHBIX IIPOLIECCOB. MopenupoBanue JBH>KEHUSI.
MonenupoBanue OHMOJIOTMYECKUX  CUCTEM. MaremaTuueckue
MOJACIM B DKOHOMHUKE. BBIUHCIHUTENbHBIE HKCIEPUMEHTHI C
monensiMu.  OOpaboTka pe3ysiabTaTOB JKCIepuMeHTa. Metoj
HAaUMEHBIIUX  KBajaparoB. OIlleHKa YHUCJIOBBIX IapaMeTpPOB
MOJCIUPYEMBIX OOBEKTOB M  MpoieccoB. BoccTaHoBieHue

3aBUCUMOCTEH 10 pe3yjibTaTaM 3KCIICPUMCHTA

4.4

BepositHoctHbie Mogenu. Meroasl Monrte-Kapiio. Muranuonnoe

MOICIIMPOBAHUC. CucremMbl MacCOBOTO 06CJ'Iy>KI/IBaHI/I$I

4.5

Tabnuunable  (pensuroHHBIE) 0a3bl  AaHHBIX. Tabmuma —
MpeACTaBICHUE CBEJICHUI 00 OMHOTUIHBIX 00bekTax. [Tose, 3anucse.
Kinrou tabnunpl. Pabota ¢ roroBoil 0a3oif JaHHBIX. 3arOJHEHUE
0a3bl nanHbIX. [Tonck, copTrpoBKa U GUIBTPALIUS JAHHBIX. 3aIPOCHI
Ha BBIOOPKY JJAHHBIX. 3aMPOChI C TapaMeTpaMu. BeraucisieMble moJis
B 3aIpocax.

Mmuorotabnuyabie 6a3bl TaHHBIX. THITBI CBsI3€H MEXKTY TaOIUIIAMHU.
Buemnuit  kmrou. llenoctHocTh 0a3bl  AaHHBIX. 3ampochl K

MHOTrOTaOJIMYHBIM 0a3aM JaHHBIX

4.6

TekcroBbiii mporeccop. CpencrBa MOMCKa W aBTO3aMEHBI B
TeKCTOBOM  mpoueccope.  CTpyKTypupoBaHHBIE  TEKCTOBBIE
nokymeHThl. CHOCkHM, ornaeineHue. [lpaBuiia 1UTHpPOBaHUSA

MCTOYHUKOB U ohopmiieHHs] OUOInorpaduuecKux CChLIIOK




YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA
1. YMK «Hudopmaruka» K.1O. ITonskosa, E.A. Epemuna, 10-11 xmaccer.
VYri1yOsieHHbBI YpPOBEHB
2. Undopmaruka. 10 knacc. YriayOneHHbI ypOBEHb: YICOHHK B 2 4.
Astop(sl): [Tonsiko K. FO. / Epemun E. A.
3. Undopmaruka. 11 knacc. YriyOJieHHBIM YPOBEHb: YUEOHUK B 2 .

Astop(pl): [Tonsikos K. FO. / Epemun E. A

METOANUYECKHUE MATEPHUAJIBI IJIA YYUTEJIA
1. YMK «udpopmaruka» K.1O. ITonskosa, E.A. Epemuna, 10-11 kmaccsl.
VYri1yOsieHHbBI ypOBEHb
2. Undpopmatuka. YMK mns crapmeit mkonsl: 10 — 11 kmaccesr (OI'OC).
3. Meroandeckoe mocobwue st yuutens. YTayOn€HHbIi ypoBeHb ABTOP(bI):

boponun M. H.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://kpolyakov.spb.ru/ Caiit IMTomskosa K.IO.



https://kpolyakov.spb.ru/
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