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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHETO  OOMIETO
obpazoBanusi, npencrasieHHbix B PI'OC COO, a takxke denepanbHON paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o nndopmaTrke 1aéT NpeAcTaBiICHUE O IEJIsIX, 001Iel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YUeOHOT 0 peameTa
«Uudopmarukay Ha yriiyOnéHHOM ypOBHE, YCTaHaBIMBAaeT 00s3aTEbHOE
IpEeIMETHOE COJepKaHUe, MPEyCMAaTPUBAET €ro CTPYKTYPUPOBAHHUE 110 pa3zesiaM
U TeMaM Kypca, ONpeelsieT paclpeesieHue ero mno kiaccaM (rogaMm H3ydeHwus),
Na€T MpPUMEPHOE paclpesesieHue Y4YeOHbIX 4YacoB MO TEMaTHUECKUM pa3JesiaM
Kypca ¥ PEKOMEHIyeMylo (TPUMEpHYI0) IMOCIEeIOBATEIIbHOCTh UX HW3YYCHUS C
y4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKA y4eOHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

[TporpamMma 1o nH(pOpMaATHKE ONpEAEIseT KOIUUYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKU YU4EOHOr0o MaTepuaia Jyisl KaXI0ro Toja U3y4eHHs], B TOM YHCIIe
JUISL COEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyJaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM arTectaiun). [Iporpamma nmo nHbopMaTuke sIBIsIETCS
OCHOBOM JJIi COCTABJIGHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Yy4eOHUKOB,
NOYPOYHOIO MJIAaHUPOBAHUS Kypca YUUTEIEM.

NudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYITHOCTh HMH(OPMATHKM KaK HAYYHOW JUCHUIUIMHBI, HW3ydYaromei
3aKOHOMEPHOCTH MPOTEKAHUSI M BO3MOYKHOCTH aBTOMAaTHU3aIUU WH(DOPMAITMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE =~ 00IacTM  TpuUMEHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COIUANBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIbHOCTH.

Kypc uHboOpMaTuKu a5 ypOBHS CpeIHEro 00IIero o0pa3oBaHUs SBISCTCS
3aBEpIIAIONIMM JTallOM HEMPEepPHIBHONW TMOATOTOBKH OOydYalomUXCsl B 00JacTh
UHPOPMATUKA U UHOOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha cojiep)KaHue Kypca WH(OPMATHUKKA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
3TOTO OTIBITA.

Pesynbprarel  yrimyOnéHHOTO YpOBHS HM3ydeHHs yd4eOHOro mpeaMmera
«UHdopmartuka» OpPUEHTHUPOBAHBI HAa TOJYyYEHHUE KOMIIETEHTHOCTEH IS



nocyenytonen mnpodecCHoOHaTbHOW  NIeATeTbHOCTH KaK B paMKax JIaHHOU
MPEAMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOUEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHasl MpeAMeTHas 00JacTh, PAaclO3HaBaHUE COOTBETCTBYIOIIUX WM
MPU3HAKOB U B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMUHbIE TTOIXO0/IbI
K U3YUYCHUIO SIBJICHUM, XapaKTEePHBIX I U3y4aeMOi peIMeTHON 00IacTH;

YMEHHE pelniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3ajauu,
XapakTEepHbIE ISl HCIOJIb30BaHHWS METOJOB M HMHCTPYMEHTapusi JaHHOMN
peIMEeTHON 00JIacTH;

HaJu4yue TPEACTaBICHUM O JaHHOW IpeAMETHOM 00JIacTH Kak IIEJIOCTHOU
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBSA3AX CO CMEXKHBIMU O00JaCTIMU
3HAHUM.

B pamkax yrinyO0na€HHOro ypoBHsI u3yueHus MHMOpMaTHKUA 00ecreuynBaeTCs
1[eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYarONIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUS B
OpraHu3aiusax  nOpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJACTBEHHO CBSA3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMalMOHHAsT 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIHHOE OO0y4YeHHEe, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WUCKYCCTBEHHbIN
UHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI paCIpe/eIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaJbHOU U
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb u3yudeHusi yuyeOHoro mnpeamera «WUudopmatuka» Ha
yriyOJNEHHOM ypOBHE CpeaHero oOmiero oOpa3oBaHus — OOECIeUYCHHE
JaTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX pa3BUBAIOLIErocsi HHOPMAIIMOHHOTO OOIIIeCTBa
M BO3pacTallleil KOHKYpPEHUMU Ha phIHKE Tpylaa. B CBA3M C 3TUM HU3y4y€HUE
unpopmatuku B 10—11 kimaccax goMKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpPMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
00001maTh nHpOpMaIHio;

cOPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha KHU3Hb 4YeJIOBEKa B O0OIIEeCTBe, IMOHUMAHWE COIMAIBHOTO,
SKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIPpOCTpaHEeHUE HH(DOpMAIUY;

CO3/IaHHE YCJIOBUH JUIS Pa3BUTHS HABBIKOB y4e€OHOW, MPOEKTHOH, Hay4yHO-
UCCJIEI0OBATENBCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALIMHM OOYYarOIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro npeamera «MHdopmaThka» BBIIEIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3iena.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBALIEH BOINPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX D3JEMEHTOB IU(QPOBOrO OKPYKEHHs, BKJIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALIMOHHOMN CUCTEMBI, paboTe B
ceTu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMaIUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JOTMKU U
KOMIIBIOTEPHOI'0 MOJEIUPOBAHHS.

Pasznen «Aaropurmsl M NPOrpaMMHMPOBAHME)» HAIIPABICH HA PAa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHS], pa3pad0TKy aJITOPUTMOB U OLIEHKY MX CJIOKHOCTH,
dbopMHpOBaHNE HABBHIKOB pEAM3aIlMU MPOrPaMM Ha SI3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOI'O YPOBHS.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPUKIAIHBIX
IIPOTPAMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIU3a
JTAHHBIX, HMCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUIl NJisi pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenéuHoMm nanee coaepxanHuu ydyeOHoro npeamera «ubopmaTikay
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEJIOKEHBI JIJII U3YUEHHUSI OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIITUMCH.

YrinyOnéHHbli  ypoBEHb U3y4Y€HHS MH(POPMATUKH pPEKOMEHAyeTcs IUis
TEXHOJIOTUYECKOTO0  MpO(Quisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMOHHYIO c(epbl JeATeIbHOCTH. YTIYyOJEHHBIM YpPOBEHb H3yUYEHUS
nH(pOpMaTHKHU 00ECIIEYMBACT: TOATOTOBKY OOYYaIOIIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMATbHOCTH B 00JIaCTH MH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CIELUAIBHOCTH, y4acTHE B IMPOEKTHOM M HCCIEIOBATEIIBCKON NESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MTOJATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Cllaye
EnwHoro rocymapcTBEHHOTO dK3aMeHa 1Mo HH()OpMaTHKE.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeaerax OJHOTO Trojaa OOyYeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS NpPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJITAHUPOBAHMSL.

OO1ee YnCII0 YacoB, pEKOMEH0BAHHBIX VISl U3YYeHUS UHPOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hu¢posasi rpaMOTHOCTH

TpeboBaHMsI TEXHUKH O€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUS.

[TpuHIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHUE MPOTPAMMBI  IPOIIECCOPOM.
OnepaTvBHas, MOCTOSHHAs W JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOKCTB. [IpsAMoil TOCTyI K mamsATH.

OCHOBHBIE ~ TEHJIECHUMHM  Pa3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHble BIuMcaeHnsa. MHOronpouneccopuslie cuctemMsl. CylepKOMIBIOTEDBI.
PacnipenenéHHble BBIUUCIUTENBHBIE CHUCTEMBI M 00pabOTKa OONBUIMX JAaHHBIX.
MoOusibHbIE TH(PPOBBIE YCTPOKMCTBA U UX POJIb B KOMMYHHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpoIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecriedeHre KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bupl
POrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mnporpaMMupOBaHUE.
CucremHoe mnporpamMmHoe obOecriedeHue. OrnepaliOHHbIE CHCTEMBI. Y TUJIUTHIL.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JEUMHCTAULALUSA  IPOTrPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHUuss U UMEHOBaHUS (ailjIoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecrieuenue. JIneH3upoBaHUE MPOrPAMMHOI0 OOECIIeUeHUs
U IUPpoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
nM(ppoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickont ®denepanyu 3a HENPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. IIpoToK0IIBI
creka TCP/IP. Cucrema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHuACTpupoBaHue. [loydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M C y3JIoM ceTtu. OmnpenerneHre MaplipyTa JBHKECHHUS
MTaKETOB.

Bunet  npestenbHoctn B cetu  Wutepuer. CepBucel  HMHTepHeTa.
["eonHpopMaImoHHble CUCTEMBI. [ '€00KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE JJIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMATBHBIE CETH —
OpraHu3alys KOJUJIEKTMBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUd B KubOepmpocrpaHcTBe. [Ipobiema momMHHOCTH
nosyuyeHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodieMbl 3alUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpencTBa 3aUThl HHDOpMAIUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX MH(DOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIeHIINANBbHON HH(POpMAIIUK, XpaHSIIEHCS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpamMmHoOe 0oOecrieueHrue U CrocoObl
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

[[luppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IUQPHIL.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
murdposanusi RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHopmManmoHHble MpoIEecchl B MPUPOJIE,
TEXHHUKE U OOILECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTh3auu uHopmaluu, NpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IIM(PPOBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEpPHbBIE  KOJBIL.
JlexonupoBaHue COOOIIEHM, 3alMCaHHBIX C MOMOILIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OJHO3HAYHO AEKOJMPYEMBIX KOJOB C IIOMOILBIO
nepeBa. EnvHMIIBI M3MEpEeHHs Kon4uecTBa HHPopMauuu. AndaBUTHBIA MOAXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTasi 3amuch UENbIX UM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJI0Tr0 yucia u3 P-U4HON cUCTEMBbI CUUCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBOoJa KOHEUHOM P-u4HON npoOu B JAECATHUYHYIO.
AJNTOpUTM IEpeBOAA LIEJIOT0 YNCIA U3 IECITUYHON CUCTEMBI CUUCIICHMS B P-M4HYIO.
[lepeBoa KOHEUHOM necsITHYHON MpoOu B P-nunyto. /[BomuHasi, BocbMepu4Has u
MIECTHAAIIATEPUYIHAS CUCTEMbI CUMCIICHHUSI, CBSI3b MEXKITY HUMU. ApudmeTndeckue



omnepanuy B MO3MLUHOHHBIX CHCTEMAax CUMCIECHMA. TponyHas ypaBHOBELICHHAs
CHUCTEMA CUHCIICHHMS. JBOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KoaupoBanue texctoB. KommpoBka ASCII. OnnoOalTHBIE KOTUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka  HUHQOpMAIMOHHOTO  00BEMa
rpauuecKux TaHHBIX MPU 33JaHHBIX pa3pelIeHUH U TIyOrnHEe KOJAUPOBAHUS 1IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
[P 33IaHHBIX YAaCTOTE JUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHblE (OPMBI
(mpeaukaTsl). KBaHTOPHI Cy111€CTBOBAaHUS U BCEOOIIHOCTH.

Jlormueckue omepauuu. TaOnuubl UCTUHHOCTU. Jlornueckue BBIpaKEHMUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBaAMHU.

3aKkoHbl aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornueckue (QyHKIUH. 3aBUCHMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKLHIA OT KOJIMYECTBA apryMeHTOB. [1o/HbIE CUCTEMBI TOTMYECKUX (DYHKIIHM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlornueckue »35eMEHTHI B cocTaBe KomibtoTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHMIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBieHne LENbIX 4YHCE B NaMATH KommbiroTepa. OTpaHUYEHHOCTH
JVana3oHa 4YMCEel NpPH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBhIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIIMA
JOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCEN.

[TobutoBbie normdeckue omnepamuu. Jlormyeckuii, apupMeTUUECKHH W
nukinyeckuid  capuru.  [lludpoBanue ¢ moMoOmBbIO MOOUTOBOW — OmEparuu
«uckmoyaroniee NI .

[IpencraBiieHrEe BELIECTBEHHBIX YMCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
YacTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpPAaHEHMS] BEIIECTBEHHBIX YHCEN, CBS3aHHBIE C OIPAHWYEHUEM KOJUYECTBA
pa3pAnoB. BblnonHeHne omnepanui € BEMIECTBEHHBIMH YHUCIIAMH, HAKOIUICHHE
OLIMOOK MPH BBIYUCICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThI MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIUATEIBHBIX alropurmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Otanbl penieHus 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTJIATUUK, TpoGuIupoBIMK. KoMmumismus u HUHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPaAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmuu. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Todku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JgaHHBIX:
LEJI0YUCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxHble
ycnoBus. Lluknel ¢ ycimoBueM. Lluknsl 1o nepeMeHHO. B3aummo3aMeHseMOCTb
pa3MyHBIX BHUJIOB ILUKIOB. HMHBapumanT mukna. CocTaBleHHE LHMKIA C
MCITOJIb30BAaHUEM 3apaHee ONpPeeIEHHOrO MHBApUAHTA IIUKJIA.

JloxkymenTrpoBanue nporpamm. Mcnons3oBanne koMmmeHnTapues. [loaroroska
OMMCAHMS MPOrPaMMbl U UHCTPYKLIMH JIJIS1 TIOJIb30BATEIIS.

Anroput™Mbl 00pabOTKH HAaTypaJIbHbIX YHCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OMeHue 3alMcu 4YHucia Ha OTAEIbHBIE IU(PBI,
HAaXOXXJEHUE CYMMbl W TpoU3BelAeHUS UU(Dp, HAXOKACHUE MaKCUMAIbHON
(MuHUMAaNBHOW) UG PHI.

HaxoxneHue Bcex MpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
Yrciia B BUJIe HA0Opa MPOCThIX COMHOKUTENEH. ANTOpUTM ObICTPOrO BO3BE/ICHUS B
CTEIECHb.

OOpaboTka JaHHBIX, XpaHAIIUXcs B (aitnax. TekcToBble U TBOMYHBIE (PailIIbI.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). YreHue u3 Qaitna. 3anuch B daidi.

Pa36uenue 3amaun Ha mom3anayn. [logmporpaMmel (IpoIEeayphl U (PYHKIIHH).
Pexypcus. PexypcuBHble 00bekThl ((pakransl). PekypcuBHBIE Mpolenypbl u
¢bynkunu. Mcnonb3oBaHue cTeka sl OpraHu3alii PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOJMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIEH.
MoaynpHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MmeToibl. TouHOE U TPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METO/bl PEUICHUS! YpaBHEHUU: METoJ mepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. Bhruucienue miomaaet uryp c
MOMOILBI0 YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ TPAIELH).
[Touck wmakcumyma (MHUHMMyMa) (YHKIMM OJHOM TMEPEMEHHON METOJ0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYyHKIMU  sI3bIKa
MIPOTrPAMMHUPOBAHHUS 11T 00PaOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOreHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM CUMBOJIaM, TTOMCK TOJICTPOKU BHYTPH
JTAHHOW CTPOKH, 3aME€HA HalJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aidaBuTe, YIOBIECTBOPSIONIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BbruucieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIIMX 33aJaHHOMY YCIOBUIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka 0lHOMEpHOTO MaccuBa. [IpocTeie METOABI COPTUPOBKU (METO[
ny3bIpbKa, METOJ BbIOOpa, COpTUpOBKA BcTaBkaMu). COpPTUPOBKA CIIHSHUEM.
beictpas coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHble MaccuBBl (MaTpulbpl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPABUJIaM,
IIOUCK 3JIEMEHTA B JBYMEPHOM MAacCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MAcCHBA, INEPECTAHOBKA CTPOK U CTOJIOLOB
JIBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexkcroBbiii mporieccop. PemgaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatuku. CpeacTBa NMOMCKA U aBTO3AMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruiel.  CTpyKTYpUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
HHCTpyMEHTBI PEeLieH3UPOBaHUsl B TEKCTOBBIX Ipoueccopax. O6nayHble CepBUCHL.
HenoBas nepenucka. Pedepart. [IpaBuna mutupoBanusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccpuiok. OdopmiieHUE CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTAa. TEXHUYECKHME CPEACTBA BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/lauyd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJaccupuKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnenoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHUE JAHHBIX,
BHU3yaJIM3alisl JAHHBIX, HHTEpIIpETals pe3yiabTaToB. IIporpammueie cpencTtBa u
UHTEPHET-CEPBUCHI JUIsl 00pabOTKH U Mpe/CTaBIeHUs JaHHBIX. bosbIine naHHbIE.
Mamnnnoe o0y4yenue. HTeNeKTyanbHbli aHaIU3 TaHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CyMMBI,
CpEIHEro apu(PpMETHUECKOTr0, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUAaa30Ha.
Brruncnenne koad¢uumeHta KOppeasiuu ABYX psAIoB AaHHBIX. [locTpoeHue
CTOJIOYATHIX, JMHEHYAaThIX U KPYroBbIX jguarpamm. I[locTpoenue rpadukoB
bynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4 MPOTHO3UPOBAHUSI.

YuclieHHOE pEIICHWEe YpaBHEHUH C TOMOILIBIO M[MOJA00pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIYyYIIEero pelieHusl B 3alaHHbIX yciaoBusx. LlemeBas
byHKLUS, orpaHrueHus. JIoKanbHbIe U M100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOJIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MNOAXOAbl K OLEHKE KOJIM4ecTBa HWH(GOpMaIUU. 3aKOH
annuTuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opmyna llleHHoHa.

Anroputmbl cxaTtusi JnaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpuTMBI CKATHUS TaHHBIX C IOTEPSMU. Y MEHBIIICHHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Uien anroputmoB cxkarust JPEG, MP3.

CkopocTe Iepefaud JaHHBIX. 3aBUCUMOCTb BPEMEHM IE€peAadyd OT
nH(OPMAITMOHHOTO O0BhEMA JAHHBIX U XapPaKTEPUCTUK KaHaia CBs3W. [IpuunHbI
BO3HMKHOBEHHUSI OIIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONINE
OoOHapy’>XMBaTh W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KoaupoBanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KoOMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogaenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBUE MOIEIN
MOJEIIUPYEMOMY OOBEKTY WJIU MPOIECCY, LeIU MoaenupoBaHus. dopmanusaius
MIPUKJIAIHBIX 3a/]1a4.

[IpencraBienue pe3ynbTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM s
BOCHPUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHIIb,
rpadukn).

['padbl. OcHoBHBIE MoOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MaTpHL], CIHCKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpOEHHE
ONTUMAJIBHOTO TMYTH MEXIy BepiimHamMu rpada, OmpelneiIeHue KOJUYecTBa
Pa3IMYHBIX TyTeW MEXy BEPIIMHAMHA OPUEHTUPOBAHHOIO AllMKINYECKOIro rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbs moucka. CrocoObl 00Xoja Jepesa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUM B BHIE AepeBa. JIMCKpeTHBIE UTPhI
JIBYX UTPOKOB C MoJHOW nHpopManueid. [loctpoenne nepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHbIE U IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEPEBOAA U
pacrno3HaBaHMs YCTHOUM peun. KorHuTuBHBIE cepBUCHL. MeHTU(UKaLKsi U MOUCK
N300paKeHUH, pacno3HaBaHUE UL, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIVIEKT B KOMIIBIOTEPHBIX HMrpax. lMcmosb3oBaHne METOI0B
UCKYCCTBEHHOTO MHTEJUIEKTa B 0OydYaronmx cucreMax. Vcmosiabp3oBaHHEe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. IlepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

dopmanm3anys MOHATHS aroputMa. Mammuna TeroprHra Kak yHuBepcaabHas
Mozenb Beruucnenuu. Tesuc Yépua—TrropuHra.

OrneHka CIOXHOCTU BblUMcIeHHH. BpeMs paboTel U 00bEM HCIONB3yEeMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH ~ QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. [lepebopHbie anropuTMel. [IpuMepbl pa3nuyHbIX aIrOPUTMOB PEILICHUS
OJITHOU 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C TOMOLIBIO aJIrOpUTMa
«peuiero IparocheHar.

MHoropa3zpsaHbie LeIble Yucia, 3a1a4u JUIMHHONW apu(METUKH.

CnoBapu  (accoUMAaTHBHBIE MAacCUBBI, OTOOpa)Ke€HUsA).  XO3II-TAOJHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBAPS JJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. Bwlumncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BPEMEHHOIO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOT'O HEOpPUEHTHpOBaHHOro rpada. KomuyecTBo pazianyuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AllMKINYECKOTo rpada. AIroputm
JIeHKCTpBL.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBOUUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xofa aepesa. Mcnonb3oBanue creka u
ouepeu s 00xoa iepeBa.

JlnHamMu4eckoe NpPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPAaHEHHEM NPOMEKYTOUYHBIX PE3YJbTATOB. 3aJauyM, PEUIA€MbIE C MOMOILIBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTHUPOBAHHOM MPOTrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa UM METONbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynanus, HacleJ0BaHuEe, TOTUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
noJb30Bares. Mcrnonp30BaHie TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHtepdeiica.
O0630p  s3pIKOB  TporpammupoBanus.  [loHstTme 0  mapagurmax
IPOTrPaMMHUPOBAHMS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: IOCTAHOBKA
3ajlayu, pa3paboTka  MOJIeNU, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

JuckpeTusanusi TpU MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoienupoBaHue qBIKeHUs. MoaenupoBaHie OMOJIOrMUYECKUX CUCTEM.
MaremaTnyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISAMH.

O6paboTka pe3yJIbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OuneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO PE3yJIbTaTaM 3KCIIEPUMEHTA.

Beposaranoctabie  momenu.  Metoasl Monte-Kapno.  MMurtarnmonHoe
MozenrpoBaHue. CUCTEMBI MACCOBOTO OOCITYKUBAaHHUS.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHBIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOTMHHBIX oOBekTax. Ilone, 3ammchk. Kimrou Tabmuimel. PaGoTa ¢
roToBOoil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTHUpoOBKa WH
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JTaHHBIX. 3alpOChl C MapaMeTpPaMHU.
Brruncnsiembie mosist B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. TUIIBI CBSA3EM MEX Iy Tabnuiamu. BuenHuit
kiro4. LlemocTHOCTh 6a3bl TaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NuTeprer-nipuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTSAX CaWTA.
TexHOoNorus «KJIMEHT — CepBep», €€ TOCTOMHCTBA W HeloCTaTKU. OCHOBBI A3bIKa
HTML wu kackamubix Ta0mui ctuiert (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenienue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢ailioB Ha CaiT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM PA3IMUHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcnekTuBbl. ['mcrorpamma. Koppekuust  ypoBHEW, KOpPpEKIHs  LBETA.
ObecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. Pabora ¢ obnactsamu.
OUIBTPHL.



MHorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi.
Coxpanenue BbiaeneHHoW obOnactu. [lonroroBka wimocTpanuii 1yis BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBsl. M3MeHeHue mOpsAaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
puCyHKOB. Vcnosib30BaHre KOHTYpPOB. BeKTOpu3anus pacTpoBbIX H300paKEHUN.

[IpuHIMIIBI TOCTPOEHUS U PETAKTUPOBAHMS TPEXMEPHBIX Moienell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHUE HMCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHATHE O BUPTYaNbHOM peanbHOCTH U
JOTIOJTHEHHOM PEasbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPEHHHX
yOXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA W OMbITA JESITEIILHOCTU B IpoIiecce
peanu3alnuMu  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pesynapraTte wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpaszoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX ITPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOMOPSNIKA, COOJIONEHHE OCHOBOTOJATAONIMX HOPM HH(POPMAITMOHHOTO
npaBa U HHGOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUIO, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI UHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOYas OCTETUKY HAyIHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uUecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, B TOM YHCJIE 33 CUET COOTFOACHUS



TpeOoBaHMII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH(MOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO IS TEIIBHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENHHOCTH, CBS3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peann30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TH4e€CKOr0 BOCIIMTAHMS:

OCO3HAHHME TJI00aTBHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
permeHus, B TOM YHCIE C Yy4E€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH, IOCTIKCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
UH(OPMAITMOHHBIX TPOIECCOB U WH(GOPMAIIMOHHBIX TEXHOJOTUM B YCIOBHSIX
1idpoBoit TpaHchopMaITii MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHE IIEHHOCTU HAYYHOM JIeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHIYATBHO U B TPYIITIE.

B mpomiecce moCTKEeHHS THYHOCTHBIX PE3YIbTaTOB OCBOSHUS ITPOTPAMMBI TT0
uH(popMaTHKE y OOyYaIOMIMXCS COBEPIICHCTBYETCS IMOLMOHATBHBIM UHTEIUICKT,
Ipeanojarammii copMUPOBaAHHOCTD:

caMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh amanTHUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAILHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €r0 MPU OCYIIECTBICHHMH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydenus HHGOPMATUKHM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydarwomierocss OyayT copMupoBaHbl MeTanpeaMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4e€OHbIE JEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIe Y4YeOHbIC JCUCTBUS, PETYJISTUBHBIE YHUBEpCAIbHBbIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIHUpPOBaTh U aKTyaJIM3UpOBaTh  IMpolieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBIN IPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupukauu u 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3aJaBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaTbiBaTh IUIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaIbHOT0, BAPTYaIbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIAJ€Th HABBIKAMH YU4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS] TIPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJISATh PA3JIMYHbIE BHJIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJIM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTeIbCTBAa CBOUX
YTBEPKACHUIA, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAINIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M IPAKTHUUYECKYO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJlaraTb OPUTMHAIBHBIE MOAXOAblI U PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTePHATUBHBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWUCK,  aHallu3, CUCTEMaTU3alHuil |
MHTEPIIPETALNIO HH()OPMALIUK PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYEHUS
uHpoOpMaMu U IEJIEBOM  ayJIUTOpPUH, BBIOMpas ONTUMAIBHYIO (OopMy
MIPEICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpPMaM;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHMX HOPM, HOPM HH(OPMAIIMOHHOM
0e3011aCHOCTH;

BJaJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMammH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) oO61enme:

OCYIIECTBIISTH KOMMYHHUKAIIMH BO BCeX cdepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I u BBaHMOHeﬁCTBHH,
APryYMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyalmu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOWM M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

IPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJATh IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ YY4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOILIUN
pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranuzamnus:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENILHO COCTABJIATh IIJIaH PELICHUS TPOOIIEMBI C YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh paMKH Y4EOHOI0 MPeAMETA HAa OCHOBE JIMYHBIX NMPEANOUYTEHU;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B NIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTAaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIEKCHH AJsl OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPH AHAINU3E pe3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHS 6 10
Kanacce 00yJaromMMucs Oy 1yT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMHU «HHGOPMAIUD,
«UH()OPMAIIMOHHBIN TPOIIECC), KCUCTEMA», KKOMIIOHEHTHI CHCTEMBI», «CHCTEMHBIH
abdexTy, «mHDOPMAIIMOHHAS] CUCTEMAY, KCUCTEMA YIIPaBICHUSY;

BIAJCHUE METOJAaMH Toucka uHbopmamuu B cetn HHTepHET, yMmeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOYyYEeHHYIO U3 ceTu HTepHEeT;

yMEHHE XapaKTepHW30BaTh OOJbIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TOJNYYCHHWs] W  HANpaBJICHHs  HWCIOJIb30BaHUSA, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHAJW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccudukanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YyAIH3aIHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIBHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIQJICHWE HaBBIKAMHU pPabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAMU TTPOTPAMMHOTO O0ECTIeUeHUS AJIs PEIICHHs YUeOHBIX 3a71a4 110 BEIOpaHHOMN
CeIaTN3allnu;

HAJIMYKE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmMX NpUHIMIAX pa3paboTKu M (HYHKIIMOHUPOBAHUS WHTEPHET-
MTPUIIOKEHUM;



NOHMMaHUE yrpo3 HH)OPMALIMOHHON 0€30MaCHOCTH, UCIIOJIB30BaHNE METO/I0B
U CPEICTB MPOTUBOJCUCTBUS 3TUM yrpo3aM, COOJIOJICHHE Mep O€e30MacHOCTH,
IPEIOTBPALIAIONINX HE3aKOHHOE paclpOCTpaHEHHE NEPCOHANBHBIX JIaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M THUTHUEHBI IMpU padoTe ¢
KOMITBIOTEPAMHU U JAPYTUMHU KOMIOHEHTaMH HHU(PPOBOTO OKPY>KEHHUS, TOHUMaHUE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMIIBIOTEPHBIX MPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMHU PA3TUYHBIX BHUIOB
uHopMaIuU, YyMEHUE ONpeNesiTh HMHPOPMALUOHHBI OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluu,
YMEHHE OTPEACNIATh CPETHIOI CKOPOCTh MEePEeIauu TaHHBIX, OIICHUBATh N3MEHEHHE
BpEMEHH TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO 00BhEMA MaHHBIX W
XapaKTEpUCTUK KaHaja CBSI3H;

YMEHHUE HCIOJb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCH
YHCell, AITOPUTMA TOCTPOCHHUS 3aIMCH YKCIa B TTO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHHS YHCIA 1O CTPOKE, COAEpIKAIlEH 3amuch
ATOTO YKCIIa B TO3UIIMOHHOMN CUCTEME CUMCIICHUS C 3aIaHHBIM OCHOBAaHUEM, YMEHHE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

yYMEHHUE BBINIOJIHATH MPEoOpa30BaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TabymIe
UCTUHHOCTH, HWCCJIEN0BAaTh 00JIACTh MCTUHHOCTHU BBICKA3bIBAHUS, COIECPKAIIETO
NepeMEHHBIE, PEIIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS M CUCTEMbl YPaBHEHUIA;

NMOHMMaHUE 0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uH(popMaruu (3arruch Yrcesl B MO3UIIMOHHOW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YHCEI B 33JJaHHOM JHarna3oHe, 00paboTka MHOTOPa3psIAHBIX IEeNTbIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JPYTUX), AITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHUE OMNpPEAeNATh CI0XKHOCTh HM3Y4aeMbIX B Kypce O0a30BBIX alTOPUTMOB
(cyMMupoBaHHE DJIEMEHTOB MAacCHMBa, COPTHPOBKAa MaccHBa, MepeOOpHbIe
QIITOPUTMBI, IBOMYHBIA TOWCK) W TMPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HO CIOKHOCTH JUIS PEIICHUs OTHOM 3a/1auu;

BJIAJICHUE YHUBEPCAJIHHBIM S3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAHHBIX W
CTpYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW MPOTpaMMBI:
OTIPEICIISITh PE3YNBTAThl PA0OTHI MPOTPAMMBI MPHU 33aHHBIX WCXOJIHBIX JTAHHBIX,
OTIPEIENSITh, MPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXKHO TMOJYYCHUE YKa3aHHBIX
pE3yIbTaTOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIMMOKE B padoTe
IpOrpamMmbI, (HOPMYIMPOBATH MPEIOKEHHUS IO YIYUIIEHUIO MPOTPAMMHOTO KOJIa;



yMEHUE CO3/JaBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPHAIBI C UCTIOIB30BAHIEM BO3MOKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yYMEHHUE UCTOIb30BaTh AEKTPOHHbBIE TAOIUIIBI JUIsl aHATIU34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apu(PMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMCHBIIETO 3HAYCHHH, pEIICHHE YpPaBHEHWU, BHIOOD
ONTUMAJIBHOTO  PEIIeHWs, TMOA0Op JUHUU  TPEHJa, pEIICHHe  3a7ad
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca MHGOpPMATHKU YriyOJI€HHOTO ypoBHS 6 11
Ks1acce o0y4arouuMucs Oy 1yT JOCTUTHYTHI CIEAYIOIINE TPEAMETHBIC PE3yJIbTAThI:

yMEHHE CTPOUTHh HEPAaBHOMEPHBIC KOMIBI, JOMMYCKAIONIUE OJHO3HAYHOE
JIEKOJIUPOBAaHUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCIIPABIISATH OMIMOKU MPH Tepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXHYIO CPEIHIOIO
JUTMHY COOOIICHMSI TIPH HW3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHHIIUITHI
pabOThI MPOCTHIX ATOPUTMOB CXKATHS JAHHBIX;

yMEHHUE pellaTh alrOPUTMHUYCCKHUE 3a7aud, CBS3aHHBIC C aHAIM30M rpadoB
(371241 TOCTPOEHUSI ONTUMAIIBHOTO Iy TH MEXKy BepIIHamMu rpada, ornpeaeieHus
KOJMYECTBA pA3JIMYHBIX TyTeH MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO
AIUKIINIECKOTO rpada), yMEHUE UCIIOTh30BaTh ICPEBbsSI TP aHATU3E U TOCTPOSHUN
KOJIOB W JUISI TIPEJICTABIICHUS apu(PMETHUSCKUX BBIPAKCHUH, TIPU PEIICHUU 3a]1a4
MOWCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aIaHHOMY aJTOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUEe pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MpOrpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIOJB30BaTh B IMpOrpamMMax JTaHHBIE PA3JIMYHBIX THIIOB C
y4€TOM OTpaHWYCHUNA Ha JIUANa30H WX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTH MPHU
pEIIeHUH 3a/1a4y CTPYKTYPhI JaHHBIX (CIUCKH, CIOBAPH, CTEKH, OUYEpPEIH, ACPEBbhs),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMH CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIC © COOCTBEHHBIC MOATPOTPAMMBI I 00paOOTKH YUCIIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NPH pa3pabOTKe MporpaMm OHUOIHOTEKH
MOAMPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIC BO3MOXKHOCTH HWHCTPYMCHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HUCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMUPOBAHMS, YMEHHUE TOKYMEHTHUPOBATH MMPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMH O 0a3ax JIaHHBIX, KX CTPYKTYPE, CPEIACTBAX
co37aHusl U pabOThl C HUMH, YMEHUE HCIIOJIH30BATh TAOJIWYHBIC (PEISIIIHOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3axX JAaHHBIX, BHITIOJHATH COPTUPOBKY H
MOWCK 3amucedd B 0asze JaHHBIX, HAMOJHATH pa3paboTaHHylo 0a3y IaHHBIX) U
CIIPABOYHBIC CHCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MATEMATUIECKHE MOJISIN ISl aHAIIN3a
00BEKTOB M MPOIIECCOB: POPMYITHPOBATH IIEJIb MOACIUPOBAHUS, BBITOTHATH aHAITN3
pe3yJabTaTOB, IMOJYYCHHBIX B XOJE MOJCIUPOBAHUS, OIICHUBATH COOTBETCTBHE
MOJICTTH MOJICJIMPYeMOMY OOBEKTYy WM TIPOIECCY, MPEICTaBISATh PE3yJIbTAThI
MOJICTTUPOBAHUS B HATJISTHOM BUJIC,

YMEHHE OpraHW30BBIBaTh JIMYHOE HH(DOPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHHA, TOHUMAHHE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IHPPOBBIX
00pa30BaTENbHBIX CEPBUCOB,;

MOHMMAaHHE OCHOBHBIX IMPHHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WMHTEIUICEKTa B Pa3IMUYHBIX OOJACTSX,
HAJIMYME TPEJCTABICHUH O Kpyre peliaeMbIX 3aJad MAallMHHOTO OOYYCHHUs
(pacno3HaBaHUs, KIACCU(PHUKAIIMK U IMPOTHO3UPOBAHMUS) HAJIUYUE ITPECTaBICHUN
00  WCHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHHA B Pa3IAYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne /i Kontpoabnbie IIpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznen 1. llndposasi rpamoTHOCTH
L1 Kommbrotep - yHHBEpcanbHOE yCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHre 6
1.3 KomnbrotepHsie cetu
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pasnen 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 Peit dopman 19 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
23 Komnerotepnas apupmernka 7 1
Hroro no pazneny 40
Pa3zpnen 3. AnropurMbl 1 NpOrpaMMHUpOBaHue
3.1 BBenenune B nporpaMmMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
33 UucnenHble METObI 5
34 AAropuTMBbI 00pabOTKU CUMBOJIBHBIX 5 1

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznean 4. UnopmManmoHHble TEXHOJIOTHH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanus3 JaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Pasnea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
Wudopmanus u nHGOpMaIOHHBIE
1.1 dopan opan 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pasnen 2. AnropuT™Mbl M1 IpOrpaMMHUpPOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHEHTHD 16 45
MIpOrpaMMHUPOBAHUS
Hroro no pazneny 50
Paznen 3. UndopmannoHHbie TEXHOJIOTUHN
31 KoMnbrorepHo-MaremMaTnueckoe g )
' MOJICJINPOBAHUE
3.2 ba3zbl qaHHbBIX 10 4
33 Be06-caiitbl 14
3.4 Kommprorepnas rpaduxa 3.5
3.5 3D-monenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

TpeOoBaHMs TEXHUKH O€30MMACHOCTH U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U
JIPYTMMH KOMIIOHEHTaMU [IU(POBOTO
OKPYXKEHHUS

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IpakTuyeckue
padoThbI

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[TpuHIMTIBL PaOOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMU C [TOMOIIBIO LIHH.
KoHTposutepsl BHEIIHUX yCTPOMCTB
ABTOMaTHYECKOE BBINOJIHEHUE TPOIPAMMBI
IIPOLIECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
JOJITOBpeMeHHas naMATb. KoHTposutepsl
BHEIIHUX yCTpOUCTB. IIpsamoii noctym k
namsATu

COBpeMeHHI)IG KOMIIBIOTCPHBIC TCXHOJIOTUHU
[IporpamMmmHoOe obecrnieueHne KOMIBIOTEPOB,
KOMIIBIOTEPHBIX CUCTEM U MOOMIIBHBIX
YCTPOMCTB

CucrtemMHOe IMporpaMMHOE obecrieueHue.
OrnepaliuOHHBIE CUCTEMBI




Yrunutel. J{paiiBepbl yCTpOUCTB.

? [TapamiensHOE IpOrpaMMUpPOBaHUE

10 WucTanmnsanus 1 JeUHCTAIUISILMS
IPOrpaMMHOr0 0OecrieueHust
®daiisioBble cucTeMbl. [[puHIHBI

1 pasMeleHus 1 UMEHOBaHHs (DaillioB B
nonroBpeMeHHON namsTH. [1labmoHb! s
onucaHus rpymn ¢aiion
3akoHoaarenscTBO Poccuiickoit denepanuu

12 B 00JIACTH MPOTPAMMHOT0 00ECIIeYeHUS 1
JAHHBIX
[TpyHLIMIIBI TOCTPOEHUS U allllapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetb UnTEepHeT

15 Paznenenne IP-cetn Ha mogceTH ¢ TOMOINIBIO
MacoK IMOJCEeTeN

16 CereBoe aIMUHUCTPUPOBAHKE
Buns! nesrensHocTr B cetn MIHTEpHET.

17 Cepsucel HTEpHETa. ['oCy1apcTBEHHBIE
JJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmanmonnas 6€30MacHOCTh

19 BpenonocHsle nmporpaMmMHoOe o0ecriedeHne 1
MeTO/bI OOpBOBI C HUM

20 [TpakTrueckas paboTa 1o Teme

"AHTUBUPYCHBIE IPOrPAMMBI"




21

22

Opranu3anus JMYHOTO apXHBa
uHpopmanuu. PesepBHOE KOTMpPOBaHHE.
[TaposibHas 3amura apxusa

[ndpoBanue naHHBIX

23

24

25

Anroputm mmdposanus RSA.
Creranorpadus

[IpakTrueckas paboTta 1o Teme
"udpoBanue qaHHBIX"

Nudopmanys, TaHHBIE ¥ 3HAHHS.
NudopmanroHHbIe IPOLECCH B IPHPO/IE,
TEXHHKE U 00LIeCTBE

26

HenpepbiBHBIC U TUCKPETHBIC BEJTMYUHBI U
curHaibel. Heo0X0MMOCTh TUCKPETH3AIHH
UH(POPMAIINH, IPeTHA3HAYCHHOMN JIJIS
XpaHEeHUs, TIepe1adyu U 00paboTKH B
U(POBBIX cUCTEMAaX

27

JIBonuHOE KOoMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEPHBIE KOJbI. [[ekoaupoBanue
COOOLIEHNH, 3alIMCaHHBIX C TTOMOIIBIO
HEPaBHOMEPHBIX KOJOB

28

VYcnosue @ano. [Toctpoenne 01HO3HAYHO
JEKOAUPYEMBIX KOJIOB C TOMOLIBIO J€peBa.
I'pap An. A. MapkoBa

29

30

Enunuib1 usmepenus KoinuyecTna
uHpopmanuu. AndaBUTHBIN MOAXOA K
OILICHKE KOJIM4YecTBa HH(pOpMaluu

CHCTEMEBI CUUCIICHUS




IlepeBo uncesn U3 OHOM CUCTEMBI

31 CUMCIICHUS B IPYTYIO
JIBonuHas1, BOCbMEpUYHAs U

32 LIECTHALATEpPUYHAs] CHCTEMBI CUMCIICHUS,
CBSI3b MEXKIY HUMU
JIBonuHas1, BOCbMEpUYHAas U

33 HIeCTHAALATepUYHAS CUCTEMbI CUMCIICHUS],
CBSI3b MEXKIY HUMU
JIBonuHas, BOCbMEpUYHAs U

34 HIeCTHA/IaTepUYHAsI CUCTEMBbI CUMCIICHUS,
CBSI3b MEXKIY HUMU

15 Apudmernueckue onepanum B
MO3ULMOHHBIX CUCTEMAX CUUCIICHUS

16 TpounuHas ypaBHOBELICHHAs CUCTEMA
CUMCIICHUS

37 JIBOMYHO-JIeCATHYHAS CUCTEMA CUMCIICHUS

38 KoaupoBanue TekcToB

39 PactpoBoe xoaupoBanue n3o0paxeHui
[TpakTuyeckas pabora o Teme

40 "Iluckperusanus rpaguueckon
uHpopmanun"
[IBeToBBIE MOZIENH. BexkTOopHOE

41 KoaupoBanue. @opmarsl (aisios.
Tpéxmepnas rpaduka. OpakraabHas
rpaduxa
Konmunposanue 3Byka. OrieHka

42 UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPH 3aIaHHBIX 9aCTOTC




JIUCKPETU3AIUN U PA3PSITHOCTH
KOJIMPOBAHUS

[TpakTrueckas paboTa 1o Teme

43 " . "
Juckperusanus 3ByKoBoi HHGOpMaIuu

44 OcHOBBI aJIreOphl JOTUKU

45 Jlornueckue oneparuu. TaOauibr
HUCTUHHOCTH
Jlornueckue Bolpaxenus. Jloruueckue

46 TOXAecTBa. J[oka3aTenbCTBO JIOTMUECKUX
TOKJIECTB C MIOMOIIBIO TAOJINUIl UCTUHHOCTH
[IpakTuyeckas pabora o Teme

47 «IToctpoenue u ananu3 TabIUI UICTUHHOCTH
B TaOJIMYHOM IIPOIIECCOPE

43 Jlornueckue onepanuu U onepaluy HaJl
MHO’KECTBaMHU

49 Jlornueckue onepanuu 1 ONEpaLnuy Haj
MHOKECTBaMHU

50 3aKoHBI anTeOphl JIOTUKH. DKBUBAJICHTHHIE
peoOpa3oBaHus JOTMUYECKUX BbIpAKEHUM

51 Jlornueckue ypaBHEHHS U CUCTEMBI
YpaBHEHUU
Jlornueckue GpyHKIUH. 3aBUCUMOCTh

57 KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX
(GYHKIHH OT KOJIMYECTBA apTyMEHTOB.
[TonmHbIe cUCTEMBI IOTHYECKUX (PYHKITHI
Kanonuueckue Gpopmbl JTOrHuecKux

53 BbIpaxkeHUil. COBEpILIEHHbIE

JAU3BIOHKTHBHBIC 1 KOHBIOHKTHBHBIC




54

HOpMaJIbHbIE ()OPMBI, ATTOPUTMBI UX
MOCTPOCHUS IO TaOJIUIIE UCTHHHOCTH

Jlormueckue 3JIEeMEHTEI B COCTaBE
KOMIIBIOTEPA

55

56

57

Tpurrep. Cymmarop. MHoropaspsaHblii
CymMMaTop

[TocTpoeHne cxeM Ha JIOTHYECKUX
3JIEMEHTaX. 3alUCh JIOTUYECKOTO
BBIPAKEHMSI 110 JIOTUYECKON CXeMe

MI/IKpOCXGMH U TCXHOJIOI'UA UX
IMPpOU3BOJACTBA

58

[IpencraBnenue LeabIX YKUCEN B IaMATU
KoMmIbtoTepa. OrpaHu4eHHOCTh AUaIia30Ha
Yucell IPU OTPaHNYECHUHU KOJINYECTBA
pa3psoB. llepenonnenue pa3psaHOii ceTKU

59

be33nakoBbIe 1 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. [[BOWYHBIN TOTIOTHUTETHHBII
KOJI OTPHUIIATEIbHBIX YUCEI

60

61

62

[ToGuTOBBIE TOrHYECKHE OTEPALIHH.
Jlornueckuii, apupmeTnuecKkuii u
HUKINYECKUM CIBUTH

HIudpoaHue ¢ MOMOLIbIO TOOUTOBOM
onepauunu «uckiarovaromee MJIN»
[IpencraBienue u XxpaHeHUE B MaMATH
KOMIIBIOTEPA BELIECTBEHHBIX YUCEI

63

BrinosnHenue onepanuii ¢ BEIIECTBEHHBIMU
YUCJIaMH, HAKOTUICHUE OITUOOK TIPH
BBIYUCIIEHUIX




[TpakTuueckas pabota no teme «l3yuenue

64 MOPA3PSAHOTO MAIIMHHOTO MPEACTaBICHUS 1 1
EJIBIX M BEIIECTBEHHBIX YHCEI»

65 AHanu3 anropuTMoB 1
OraInbl pelieHus 3a/1a4 Ha KOMIIBIOTEPE.

66 HNHcTpymeHTanbHbIe CPENCTBA: TPAHCIATOP, 1
OTJaTYMK, TPOPUINPOBIIUK
Cpena nporpammupoBanus. Kommuisinus u

67 UHTEpIpeTanys nporpaMMm. BupryanbHbie 1
MamuHbl. IHTErpupoBanHas cpena
pa3paboTku

68 MeTo/ibl OTJIaIKK MPOrpPaMM 1

69 TurbI mepeMeHHBIX B S3bIKE 1
IPOrPaMMHUPOBAHHUS

70 O0paboTKa MebIX YnCe 1

71 O0paboTka BeIECTBEHHBIX YNCE 1

72 CrnyualiHble U TICEBAOCTyYalHbIE Yncia 1

73 BertBnenus. CnoxHele ycloBus 1

74 [uxosl ¢ ycrnoBuem 1
[{uKIBI IO TEPEMEHHOM.

75 BzanmozameHsseMOoCTh pa3IuyHbIX BUIOB 1
IIUKJIOB

76 OO6paboTka HaTypaJbHBIX YHCEN C 1
UCIOJIb30BAaHUEM LIUKJIOB
HaxosxaeHne Bcex MpOCThIX YUCel B

77 3agaHHOM Juana3one [Ipaktuueckas pabora i 0.5

1o Teme «Pemnienue 3aaq METo10M
nepebopar»




78

I/IHBapI/IaHT IIHKJIa

1
79 JlokyMeHTHpOBaHKE IPOrpaMM 1
80 O06paboTka TaHHBIX, XPAHAIIMXCS B ainax 1
81 PasOuenue 3amayn Ha mmon3agadu 1
Hcnonp3oBanue cTaHAapTHON OMOIHOTEKH
2 A3blKka nporpaMmmupoBanus. [loaknrouenne 1
OMOIMOTEK MOAIPOTPaMM CTOPOHHHX
IIPOU3BOUTENEH
83 [Toamporpammsl (Tpoueaypsl U GYHKIIHN) 1
84 [Moxmporpammsl (Iporietypsl U QyHKIINH) 1
85 [IpakTuueckas pabora o Teme "Pa3paboTka 1
noanporpamMm”
Pexypcus. PexypcuBHble 00bEKThI
26 (ppakransr). PexypcuBHbIE pOLIETyphI U 1
¢ynkuuu. Mcnonp3oBaHue creka 1is
OpraHMu3aly PEKyPCUBHBIX BHI30BOB
%7 [TpakTuyeckas pabora o Teme 1
"PexkypcuBHBIE TOANTPOTPAMMBI"
28 MoaynbHBIN IPUHIMI IOCTPOCHUS |
porpaMMm
89 YuciaeHHbIEe METObI 1
90 [IpakTuueckas pabora no teme «HuciaeHHoe |
peleHre ypaBHeHUI»
01 Hcnonp3oBanne TUCKPETU3ALNUN B |
BBIUMCIUTENBHBIX 3aJja4ax
[IpakTuyeckas pabora o Teme
92 «IIpnbamxEéHHOE BBIYMCICHNUE AJTMH KPUBBIX 1

U miomaneit puryp»




93

94

95

[IpakTrueckas padota mo Teme «llonck
MakcuMyMa (MUHHUMYyMa) QyHKIIUN

O06paboTka CUMBOJIBHBIX JIAHHBIX.
ANTOPUTMBI 00PaOOTKH CHMBOJIBHBIX CTPOK:
ITOJCYET KOJUYECTBA MOSBJICHUI CHMBOJIA B
CTpOKE

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX CTPOK:

pa3bueHue CTPOKH Ha CJIOBa MO MPOOEIbHBIM
CUMBOJIaM

96

AnropuT™MBI 00pabOTKH CUMBOJIBHBIX CTPOK:
MOMCK MOJCTPOKU BHYTPH JIaHHOM CTPOKH;
3aMEHa HalJIEHHOMW MOJCTPOKH Ha IPYTYIO
CTPOKY

97

[IpakTuyeckas padora o Teme "O6padboTKa
CTPOK C UCTOJIb30BaHUEM (PYHKIUI
CTaHJAPTHOU OMOJIMOTEKU SI3bIKA
nporpaMMupoBasus”

98

99

['enepanus ciioB B 3a7jaHHOM andaBuTe
MaccuBsl 1 OCIEA0BATENBHOCTH YHACEN.

[TpakTuyeckas pabora no Teme "3amnonHeHue
MmaccuBa"

0.5

100

101

O06001EHHBIE XapaKTEPUCTUKU MaCCUBa

JIMHEeWHBIN NOMCK 3aJaHHOI0 3HAUCHUS B
MmaccuBe. [IpakTudeckast paboTa mo Teme
"JInHeHBIN TONCK 3aJJaHHOTO 3HAUYEHUS B
Maccube"

0.5




[IpakTruueckas padorta mo teme "llonck

102 MUHUMAaJIBHOTO (MAaKCUMAJIBHOT0) 3JIEMEHTA 1 1
B YMCJIOBOM Maccuse"
CopTupoBKa 0OJHOMEPHOIO MacCHBA.

103 [TpocTbie METObI COPTUPOBKH. 1 0.5
ITpakTuueckas padota mo Teme "l[IpocTeie '
METO/Ibl COPTUPOBKHU MaccuBa"
CoprupoBka ciusgHueM. beictpas

104 coptupoBka MaccuBa (anroputm QuickSort). 1 0.5
[TpakTnyeckas padora no Teme "boicTpas '
COPTUPOBKA MaccuBa"
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTudeckas padbora 1mo reme 1 0.5
" JIBONYHBIN TOUCK"

106 JIBymMepHbIE MacCUBbI (MaTPULIbI) 1

107 AnropuT™Mbl 00pabOTKH MaTpPHUIL 1

108 Pemenue 3amay aganmsa JaHHBIX 1

109 CpencTBa TEKCTOBOIO MpoIEccopa 1

110 KommnbrorepHas BEpcTKa TekcTa 1
[TpakTuyeckas pabdora no reme "Bépcrka

111 JIOKYMEHTOB ¢ MaTeMaTUYECKUMHU 1 1
dopmynamn"

112 HNHCcTpyMEHTEI peLieH3UpOBaHUs 1

113 [TpakTrueckas paboTa 1o Teme | |
"MHOrocTpaHU4YHbIE TOKYMEHTHI"

114 Ob6naunsle cepBuchl. KomnektusHas pabota | 0.5

¢ nokymeHTamu. [IpakTudeckas pabora mo




115

teme "KosutekTuBHas pabota ¢
JOKyMeHTaMu"

Amnanu3 naHgeIX. bospinye nanHbie

116

117

MarmmwuaHOE 00yueHue

AHaJIM3 JaHHBIX C TTIOMOIIBIO 3JICKTPOHHBIX
TadJIUIL

118

[IpakTuueckas pabora o Teme "AHanus3
JAHHBIX C IIOMOIIBIO AIEKTPOHHBIX Ta0HIT"

119

[Toctpoenue rpadukoB GPyHKIUH.
[IpakTuueckas pabora o Teme "Harnsaaoe
NpeJICTaBICHUE PE3yIbTaTOB
CTaTHCTUYECKON 00paOOTKH TAaHHBIX B BUJIC
JUarpamMM CpeiCTBaMH peaaKTopa
3JICKTPOHHBIX TabIHII"

0.5

120

121

122

123

JIunuu tpenna. Ilpaktuueckas padota mno
teme "l[lonOop nmuHuU TpeHaa,
POrHO3upoBaHue"

[Ton6op napamerpa. [IpakTuueckas padora
no teme "UncaeHHoe peleHre ypaBHeHUH ¢
MOMOIIIBIO TT0/100pa mapamerpa”
OnTuMu3anus Kak NOMCK HAUJTy4Ilero
pellIeHNs B 3aJJaHHBIX YCIOBUSX.
[TpakTuyeckas pabora no reme "Perienue
3a]1a4 ONTUMH3AIUH C TOMOLIbIO
AJIEKTPOHHBIX TabIUII"

PesepBHOE Bpems

0.5

0.5

0.5

124
125

PeszepBHOE Bpems

PesepBHOE Bpems




126 Pe3epBHOE Bpemst 1
127 PeszepBHoe Bpemst 1
128 Pe3epBHOE Bpemst 1
129 Pe3epBHOE Bpemst 1
130 PeszepBHoe Bpems 1
131 Pe3epBHOE Bpemst 1
132 PeszepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHoe Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudposbie
/i Tema ypoxa Beero Kontposbusie IIpakTnueckue 06pAI0BATENLHEIE
padoThI padoThbI pecypenI
KonnyectBo nndopmanyu 1
AJNTOPUTMBI CHKATUSI TAHHBIX 1
3 Anroputm Xadpdmana 1
4 [IpakTuueckas pabora no teme "Cixxatue 1 1
JAHHBIX ¢ TOMOIIBI0 aropuTMa Xaddmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKAaTUSI IAHHBIX C MIOTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
JTaHHBIX ¢ ToTepsimu (anroputMmel JPEG, '
MP3)"
CkopocTb nepeauu JaHHBIX 1
[TomexoycToNYMBBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme | 1
"[TomexoycroitunBbie KOJbI"
Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX
10 B3aumo/eiictBue. CucTeMHbIH 3P QeKT. |
VYnpasieHue Kak HTHPOPMalMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu u MOJEnTMpOBaHUE 1
12 I'pader 1
13 Pemienue 3a1au ¢ momouisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTrueckas padota mo teme "llonck

16 BBIUIPBILTHONW CTPATEruu B UTPE C IIOJHON
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [IpakTuyeckas padora no Teme "Cpencraa
HCKYCCTBEHHOI'O MHTEIIeKTa"
dopmanuzanus MOHATHS aarOpUTMA.

19 Mammuna TrrOprHTra Kak yHUBEpCalbHas
Mozeib BeluucieHuil. Tesnc Yépua—
TrropuHra
[IpakTuueckas pabota 1mo Teme

20 "CocraBieHue mpoCcTO MPOrpaMMBbl IS
MamuHbl Teropunra"

21 Mamuna ITocra

22 Hopwmanshsie anropudmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3agaua octaHoBa. HeBO3MOXKHOCTE
aBTOMATUYECKOM OTJIAZKU IIPOrpaMM

24 Cno>XHOCTh BBIYUCIICHUHN
[Torck MpOCTHIX YKCEN B 3aJaHHOM

25 JIMana3oHe ¢ MOMOIIBIO AITOPUTMA «PELIETO
OpartocheHan

%6 [IpakTruyeckas padora no Teme "[lorck
IIPOCTBIX YHCEN B 3a/IaHHOM JlMana3zoHe"

7 MHoropa3psiiHbIe LeNIble YUCIIa, 3aJa4u

JUTMHHON apu(pMETUKH




28

29

30

[IpakTrueckas padota o Teme "Peanuzamms
BBIUYHCIIEHUI ¢ MHOTOpa3psAIHbIMU yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
otoOpakenus ). Xom-tTabaunbl. [loctpoerune
as(haBUTHO-9ACTOTHOTO CIIOBAPS JIJIst
3aJJaHHOTO TEKCTa

[Tpaktuyeckas padora no Teme "[locTpoenue

an(aBUTHO-9aCTOTHOTO CJIOBAPS JISI
3aJaHHOro Tekcra"

31

AHanu3 TEKCTa Ha €CTECTBEHHOM SI3BIKE.
Beraenenune nocinen0BaTeIbHOCTEN 110
mabsony. PerynspHsie BblpaXeHUsI.
YacToTHbIN aHAIN3

32

33

34

[IpakTnueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanM3 MPaBUIBHOCTH CKOOOYHOTO
BBIPAKECHUS

Boruncnenune apupMeTnueckoro BhIpaxeHus,
3allMCaHHOTO B MOCT(UKCHON hopme

35

36

37

[IpakTnueckas padbota no teme "Bprancienue
apu(pMeTUYECKOT0 BBIPAXKEHHUS, 3aIIHCAHHOTO
B nocTuxcHoM Gpopme"

Oqepezu/l. Hcnons3oBanue oucpean s
BPEMCHHOI'O XpaHCHHUA JaHHBIX

[IpakTuueckas pabota 1mo Teme
"Ucnonws3oBanue ouepenu”

38

epeBbs. Peanuzanus nepesa ¢ TOMOIIBIO
CCBUIOYHBIX CTPYKTYD. [[BOnuHEBIE




39

40

(6unapusbie) nepesbs. [locTpoeHue nepesa
IUIS 33JAaHHOTO apH(PMETHIECKOTO
BBIPKCHUS

[TpakTrueckas paboTa Mo Teme
"Mcnonb3oBaHue J€pEBbEB ISl BBIYMCICHUS
apru(PMETUYECKUX BBIPAKCHHUI"

PexypcuBHBIE anropuT™Mbl 00X0/1a AEpeBa.
Vcnonb30BaHue cTeka U ouepeau Uit 00xoaa
nepeBa

41

PexypcuBHBIE anropuT™MBI 00X0/1a AEepeBa.
Hcnonb3oBanue cTeka v ouepeau it 00xona
nepeBa

42

43

44

Anroputmsl Ha Tpadax. [TocTpoenue
MHUHHMAaJIHLHOTO OCTOBHOTO JiepeBa
B3BEIICHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
HIAPUHY

KonnyecTBo pa3nuyHbIX MyTeH MeX1y
BEpLIMHAMU OPUEHTUPOBAHHOTO
alMKJINYeCKOro rpaga

45

46

47

Asroput™ JIeHKCTpBI.

ITpakTryeckas padota no Teme "Boruncienue
JUIMHBI KpaTyaiIero myTu Mexmay
BepirHaMu rpada (anroputm Jeikerpsr)"”

AnroputM ®noiiga—Yopmamia




48

49

50

3azayu, pemaeMple ¢ TOMOLIBIO
JUHAMHAYECKOI0 IPOTPaMMHUPOBAHUS:
BBIUUCIICHUE PEKYPCUBHBIX (DyHKIIMN

[IpakTrueckas padoTa o Teme "Brrauciienue
PEKYPCUBHBIX (DYHKIHN C TTOMOIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

3aiauu, penaeMble ¢ TOMOILbIO
JMHAMUYECKOTO MPOrPaMMHPOBAHUS:
MOJICUET KOJIMYECTBA BAPHAHTOB

51

[IpakTuueckas padota o teme "llomcuér
KOJIM4YECTBA BAPUAHTOB C IIOMOILIBIO
JUHAMHYECKOI0 IporpaMMupoBaHus"

52

53

54

3aiauu, pemraeMbple ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMMporpaMMHUpPOBaHMA: 3aa4n
OoInTUMMH3aIINu

[TonsiTHe 0 mapagurMax NporpaMMHpPOBAHMUSL.
O0630p A3BIKOB IPOrPaMMHUPOBAHUS

[Tonsitue 06 0OBHEKTHO-OPUEHTUPOBAHHOM
MIpOrpaMMHUpPOBAHUU

55

56

O0BexTHI U Ki1acchl. CBOMCTBA U METO/IBI
00BEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[IpakTnueckas pabota 1o Teme
"Mcnonp30BaHne rOTOBBIX KJIACCOB B
nporpamme”

58

Pa3zpaboTka nmporpamMmMm Ha OCHOBE OOBEKTHO-
OPHUEHTHUPOBAHHOTO TOIX0/1a




[TpakTrueckas padota "Pa3paboTka nmpoctoii

> IIPOrPaMMBbI C UCII0JIB30BAHUEM KJIACCOB" :
WNukancynsuus. [Ipaktudeckas pabota mno

60 Teme "Pa3paboTka Ki1acca, UCIOJIb3YIOMIEro 0.5
MHKAICYJALHIO"

61 Hacnenosanwue. [lomumopduzm

2 [IpakTrueckas padota o Teme "Pa3paboTka 1
repapxuu KjiaccoB"

63 Cpenbl ObICTPOIl pa3pabOTKU POrPaMM.
[IpoexktupoBanue nntepdeiica moab3oBaTess

64 [TpoexTrpoBanue nHTEpPEiica MoIb30BaATEINS

65 Hcnonb30BaHre TOTOBBIX YIPABIISIEMBIX
AJIEMEHTOB JIJIsl IOCTpOeHusl uHTeperica

66 [IpakTryeckas padora o Teme "Pazpaborka 1
IporpamMmslI ¢ rpadudeckum uaTepdeiicom”

67 N3yueHnne BTOpPOro si3bika
MIPOrpaMMHUPOBAHHUS

68 N3y4eHnne BTOpOro s3bIka
MIPOrPaMMHUPOBAHUS

69 Oranbl KOMIIBIOTEPHO-MaTEMaTHYECKOTO
MOJIETTUPOBAHUS
Jluckperusanus Ipu MaTeMaTH4eCKOM

70 MOJIEJINPOBAHNHN HETIPEPBIBHBIX MPOLECCOB.
MoaenupoBaHH€e IBUKEHUS

71 [IpakTuyeckas pabora o Teme 1

"MopaenupoBaHue JBUKEHUS"




MO,I[GJ'II/IpOBaHI/IC OHOJIOTHYECKHUX CHUCTEM.

72 [IpakTuyeckas pabora 1o Teme 0.5
"MonenupoBaHue OUOIOTHYECKUX cucTeM"
MatemaTtuueckre MOJIeIH B 9KOHOMHUKE.

73 BrrunciutenbHble 3KCIIEPUMEHTHI C
MOJIETISIMU
BepositHocTHBIE MOAenu. [IpakTueckas

74 pabora o Teme "MmMuTanmonHoe 0.5
MOJIETTUPOBAHUE C IMOMOIIBI0 MeTo/1a MoHTe- '
Kapino"

75 KomnbrotepHoe MoienpoBaHUE CUCTEM
yIpaBJIEHUS

76 O0paboTka pe3yIbTaTOB IKCIIEPUMEHTA

77 Tabnuunble (pesiuoHHbIC) Oa3bl TaHHBIX
[Touck, copTupoBKa U GUIBTPALUS TaHHBIX.

73 3anpocsl Ha BBIOOPKY JIaHHBIX. 3alIPOCHI C
napamerpamu. Berumcisemble nosms B
3anpocax

79 [TpakTryeckas pabora no reme "Pabora ¢ 1
roToBoi 0a30ii JaHHBIX"
MHoroTtabanuHble 6a3bl JaHHBIX. THITBI

80 cBsi3el Mex a1y Tabnuuamu. BHemHuit kitoy.
IlenocTHOCTB 6a3bl JaHHBIX

21 [IpakTuueckas pabora no teme "PazpaboTka |
MHOTrOTa0INYHOM 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

3 IIpakTryeckas pabora no Teme "3anpocsl K 1

MHOTOTa0JIMYHON 0a3e JaHHBIX"




84

S3bIk ynpaBienus faHabiMu SQL

[TpakTuyeckas padora o Teme "YmnpasieHue

85 JaHHBIMH C TIOMOIIBIO si3pIKa SQL"

26 Hepensimonnsie 6a3bl JaHHBIX. DKCIIEPTHBIC
CUCTEMBI

87 HNuTepHeT-npuioxeHus
[ToHsiTE O CEpBEPHOM U KIIMEHTCKOM YaCTIX

88 caiita. TeXHOJIOTUSI «KJIMEHT — CEpBEP», €€
JOCTOMHCTBA U HEJOCTATKU

89 Ocnosgsl s13p1ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BeO-cTpaHUIIbI"

91 Ocnosgsl s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas padora no teme "Coznanue

93 BE0-CTpaHUIIbl, BKIIOYAIOIIEH
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUJIE0)"

94 OcHoBbI KackaaHbIX Ta0IuUI cTIie (CSS)
[IpakTuueckas pabota 1mo Teme

95 "Oc¢opmiieHue CTPAHULIBI C TOMOIIBIO
KAaCKaIHBIX TaOIuI[ cTHIIe"

96 Cuenapumn Ha si3pike JavaScript

97 Cuenapun Ha s3bIke JavaScript

98 ®dopmbl Ha BEO-CTpaHHUIIE

99 [IpakTuueckas pabora no teme "O6paboTka

naHHbIX Gopm"




100

101

102

Pa3mernenue Be6-caiiToB. Yciryra XOCTHHTA.
3arpy3ka ¢aiioB Ha CalT

Kanpuposanue. UcrpaBienre nepcrneKTUBbL.
I'ucrorpamma. Koppekius ypoBHe,
Koppekuus 1Bera. OdeclBeYnBaHUE [IBETHBIX
n300pakeHUI

BBoj n300pakeHuli ¢ UCIOIb30BaHHEM
Pa3IMYHBIX TUPPOBBIX YCTPOUCTB.
[IpakTuueckas pabota no teme "O6padoTka
nudpoBbIx Gororpaduit"”

0.5

103

Peryms. Pabota ¢ obnactsimu. OUIBTPHI.
[IpakTuueckas padota o treme "Peryiib
nudpoBbix Gororpaduit"”

0.5

104

105

106

MHuorocnoitasie n3o0paxkenus. TeKkcToBbIe
ciou. Macka cios. Kanansl. CoxpaHenue
BbIJIEJICHHOW 00JacTH

[IpakTryeckas pabora o Teme
"MHorocnoitHsle n300paxenus"
[ToaroroBka uiuTrOCTpaIyii 1715 BeO-CallTOB.
[IpakTryeckas pabora o Teme

" AHUMHMpOBaHHBIE N300paXxeHus"

0.5

107

Bekropnas rpaduka. Bekropuzamus
PacTpOBBIX U300pAKEHUM

108

109

[IpakTuueckas pabora no teme "BekTopHas
rpacduka"

[IpuHOHUIIBI TOCTPOEHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJIEIEH




[IpakTrueckas padota o teme "Co3nanue

110 ) . 1
IIPOCTBIX TPEXMEPHBIX MOJIEIEN
111 Cetounbie MoJien. Matepuaiibl 1
112 [IpakTuyeckas padora o Teme "CeTouHbIe |
monenn"
113 MogenupoBaHie HCTOYHUKOB OCBEIIEHUS. |
Kamepsr
114 [IpakTuueckas padbora no teme "Pennepunr" 1
115 AnuTuBHBIE TeXHOJI0TUH (3D-puHTEpHI) 1
116 [TonsTne o BI:IpTyElJII:HOﬁ pEanbHOCTU U 1
JIONIOJTHEHHOM peabHOCTH
117 PesepBHoe Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHoe Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpemst 1
122 PesepBHOE Bpems 1
123 PesepBHoe Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHoe Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpemst 1
129 PesepBHOE Bpems 1
130 Pe3epBHOE Bpems 1
131 PesepBHoe Bpems 1




132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PeszepBHoe Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBePsSIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

1.2

1.3

1.4

1.5

1.6

1.7

[ToHnMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOICTBA U (PYHKLIMOHHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIbHBIX KOMIIBIOTEPOB; TCHICHIIUI
pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUM; BIIJICHHE HAaBBIKAMU PaOOTHI C
OTEPAIMOHHBIMUA CHCTEMaMH M OCHOBHBIMH BHUJaMHU IPOTPAMMHOTO
obOecrieueHus JUIsl  pelieHus y4eOHbIX 3aJad 1o  BbIOpaHHOMU

crenualIn3anuu

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX INpUuHLOUIIAX OpraHu3alun H

(1)YHKI_[I/IOHI/IpOBaHI/I5I KOMIIBXOTCPHBIX ceTe

[ToHrMaHME OCHOBHBIX MPHUHIUIIOB AMCKPETHU3ALMH PA3JIMYHBIX BHJIOB
uHpopmarun

[Tonrmanue 0a30BBIX AJITOPUTMOB OOPAOOTKH YMCIOBOH M TEKCTOBOM
uH(popManuy (3aMCh YHCET B MO3WIMOHHONH CHUCTEME CUYHCIICHUS,
JIETMMOCTH IIEJTBIX YMCEIT, HAXO0XICHUE BCEX MPOCTHIX YHCEN B 33JAHHOM
nuana3oHe; o00pa0oTka MHOTOPA3pSIHBIX I[ENbIX YHUCEN; aHalu3

CHUMBOJIBHBIX CTPOK U JAPYTHUX), AITOPUTMOB IOMCKA U COPTHPOBKHU
3HaHue (QYHKIMOHAIbHBIE BO3MOKHOCTH HMHCTPYMEHTAIBHBIX CPEICTB
cpensl pa3paboTKu

BrnageHue OCHOBHBIMH CBEACHHMSIMH O 0a3zax MaHHBIX, UX CTPYKType,

CpeIcTBax CO3/IaHus U pabOTHI C HUMHU

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HMCKYCCTBEHHOTO HWHTEJUICKTa B PA3IMYHBIX OOJACTAX; HAIWYUE
MpeJICTaBlIeHUH 00 MCIMOIb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

Pa3IUYHBIX TPOpECCHOHATBHBIX chepax

1.8

BiianeHne TeopeTMYeCKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEICTABJICHHUE 3aJaHHOI0 HATYPaJIbHOIO YKCJIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MpeoOpa3oBaHUs JIOTMYECKUX BBIPAXKEHUH,
MCIOJIB3YS 3aKOHBI JIr€Ophl JIOTHKHU; ONPEIeNsITh KpaTYalllinil MyTh BO
B3BEIICHHOM Tpade M KOJIMYECTBO MyTeH MeXAy BeplIMHAMU

OPUCHTHUPOBAHHOI'O aIUKIINICCKOTO rpa(ba

Ymemo




2.1

YMeHHe HCIOoNIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJACIU Jis
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYITUPOBATH 1IE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MMOJIYYEHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHMBATh aJEKBAaTHOCTh MOJIEIU MOJEIHUPYEMOMY OOBEKTY WIIU
Mpolieccy; MPEACTABIATh PE3yJbTaThl MOJIECTUPOBAHUS B HArJIAIHOM

BUIC

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JJaHHBIX
(mporHozupoBanue,  kimaccuukanms, — KilacTepus3alus, — aHAIU3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHUS 3a/1a4 aHaIn3a
JTAHHBIX: COOp MEPBUYHBIX IaHHBIX, OYMCTKA U OLICHKA Ka4yeCcTBa JaHHbIX,
BbIOOp W (WIM) TIOCTPOCHHE MOJIEIH, NpPeoOdpa3oBaHUE ITaHHBIX,

BU3yalin3allud JaHHBIX, MHTCPHOPCTAlUA PE3YJILTATOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JaHHBIX TMPH 33JaHHBIX MapaMeTpax
JUCKpETU3alMu. YMEHHE ONpeleNsTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMEpeaaud MpU HW3MEHEHUU

UHPOPMALIMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U
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YMeHne CcTpouTh KOj, 00€CIEeUMBAIONINN HAUMEHBIIYIO BO3MOXHYIO

CPEIHIOIO JUTMHY COOOIEHUS TPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHne Hucnosb30BaTh MPU PEHICHUHM 3a/1ad CBOMCTBA MO3UIIMOHHOM
3alUCH YUCEJ, AJITOPUTMBI MTOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHUS YHMCIIA I10
CTPOKE, COJepXKalled 3alKich ITOrO0 4YHCJIAa B IMO3ULHUOHHOM CUCTEME
CUMCIIEHHS] C  3aJaHHBIM  OCHOBAaHHMEM; YMEHHUE  BBIIOJHATH

apI/I(I)MeTI/I‘ICCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHUA

2.6

2.7

2.8

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOW U
KOHBIOHKTHBHOM HOpMalbHBIX (opmMax Mo 3aJaHHOW Tabmuie
UCTMHHOCTH; MCCJIEIOBaTh O0JIACTh HCTHMHHOCTU  BBICKA3bIBaHMS,

COACPKAIMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

YMeHue pemrath aJlroOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a7a4u MOCTPOCHUS] ONTUMAIBLHOTO MYTH MEXIY BEpITHHAMU
rpada, onpeseneHus KOJIMYeCTBa Pa3IMUHbIX MyTel MeXIy BepIIMHAMU

OPUCHTHUPOBAHHOI'O ATUKIIMICCKOTO rpa(ba)

YMeHue ucnosp30BaTh A€PEBbS MIPU AHAIU3€E U IIOCTPOCHUHU KOJIOB U JJISt
Mpe/CTaBICHUST apU(PMETHUECKUX BBIPAKEHUH, MPU pPEUICHUH 3aaad
MOMCKa U COPTUPOBKH; YMEHUE CTPOUTHh AEPEBO WIPHI MO 33a[aHHOMY
AITOPUTMY; pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMenue AHAIIM3UPOBATL AJITOPUTMBI C  HCIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTaThbl
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

YMeHue ompenenatbh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAaCCHBA,
nepeOOpHbIE AITOPUTMbI, JBOMYHBIM TMOUCK) U MPUBOAUTH MPUMEPHI
HECKOJIBKUX QJITOPUTMOB PA3HOM CIIOKHOCTH [l PELICHHUS OJHOU

3a1a4u

2.11

2.12

BrnajeHue yHHBEpCaJIbHBIM SI3BIKOM IPOTPAMMHPOBAHHUS BBICOKOTO
ypoBHs (ITackane, Python, Java, C++, C#), npeacraBneHusiMu o 0a30BbIX
TUTIAX JTaHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIIOIh30BaTh OCHOBHBIC
VOPABISAIOMME  KOHCTPYKIIMM;  YMEHHE  OCYIICCTBISATh  aHAIU3
NPE/UIOKEHHOW — MPOrpaMMBI:  ONPENENATh  Pe3yJbTaTbl  pabOThI
IIPOrPaMMbI TIPH 3aaHHBIX HCXOIHBIX JAaHHBIX; OMPEACIATh, IPH KaKKX
UCXOIHBIX JIAHHBIX BO3MOXHO ITOJIYYCHHE YKa3aHHBIX pPE3yJIbTAaTOB;
BBISBJISITh JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K ommbOke B padore
nporpamMmbl;  (GopMyIUpOBaTh  MPEUIOKEHUS [0 YIIYYIICHHUIO

MMporpaMMHOIo KoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3y4Y€HHs  SI3BIKE
nporpaMMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE ANTOPUTMBI 00paboTku quCell, YU CIIOBBIX
MOCJIEI0BATENbHOCTENl M MACCHUBOB: IPEJICTaBICHHE 4YHCIIa B BUJE
Habopa TMPOCTBIX COMHOXHTENEH; HaxXxoXKACHHE MaKCUMaJbHOU
(MUHUMaNBHON) IM(PBI HATYPATBHOIO YHCIIA, 3allMCAaHHOTO B CHCTEME
CUMCIICHHS C OCHOBaHUEM, He mpeBblmalomuM 10; BbeIUUCIEHUE
000OLIEHHBIX XapaKTEPUCTHK JJIEMEHTOB MAacCHMBa WJIM YHMCIOBOM
MIOCJIE0BATENBHOCTH (cymMBI, IIPOU3BENCHHUS CpeIHETo
apu(QMeTHYeCKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIOMIMX 33JaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAaHHBIE PA3JINYHBIX THUIIOB C Y4ETOM OrpAaHMYEHMHM Ha JMAIa3oH MX
BO3MOXXHBIX 3HAaY€HWH, MPUMEHATh MPH PEIICHUU 3a4ad CTPYKTYpPbI
JMAHHBIX (CHUCKHU, CJIOBApH, CTEKH, OYEpEeIH, AEpeBbs); MPUMEHATH
CTaHJapTHBIE U COOCTBEHHBIE TIOJAMPOrPAMMBI JJIsi 00paOOTKH YMCIOBBIX
JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH pazpaboTKe NporpaMm
OMOIMOTEKH TOMPOTpaMM; YMEHHE HMCIIOJIb30BaTh CPEACTBA OTIAJKU

IIPOrpaMM B CpeJie MPOrpaMMHUpPOBaHUS




2.13

2.14

YMeHue HCIONIb30BaTh JJEKTPOHHBIE TaOMWIBI IS aHalu3a,
MPEJICTaBICHUS. U 00pa0OTKY JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
peleHust, ToAOOp JIMHUM TPEH/IA, PEIICHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJb30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

VYMeHue OpraHu30BbIBaTh JIMYHOE HWH(GOPMALMOHHOE IMPOCTPAHCTBO C
UCTIOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
NOHMMAaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TOCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENIbHBIX CEPBUCOB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 UHO®OPMATHUKE

Kon
1

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

[udposast rpaMOTHOCTH

1.1

1.2

OcHoBHBIC TCHACHIUHN PAa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHH.
HapaJIJIeHBHBIG BBIYHCIICHHA. MHOI‘OHpOL{CCCOpHBIe CHUCTCMBI.
Pacnpez[enéHHLIe BBIYHMCIINTCIIBHBIC CUCTEMBI U 06pa60TKa OOIBIINX

JaHHBIX

[IpuHUKMIIBI TOCTPOEHHUS U aNapaTHbIE KOMIIOHEHTHI KOMIIBFOTEPHBIX CETEH.
Ceresbie npotokonsl. Cerb MHTepHer. Anpecanuss B cetu VHTepHer.
[Tporokoisr creka TCP/IP. Cuctema nomeHHbIX UMEH. Pa3nenenue IP-cetn

Ha 11oACCTHU C IOMOIIBIO MAaCOK HOHCGTeﬁ

1.3

1.4

1.5

@aitnoBas cucrema. Ilouck B ¢aitnoBoil cucreme. IlpuHnumnel pa3merieHus
U uMeHoBaHUs (aiinoB B ponroBpeMeHHOM mnamsatu. IllaGmonsl s
oInucaHus rpymn (aiioB

CkopocTh mepenayv JaHHBIX. 3aBUCHUMOCTb BPEMEHH IIepeladd OT
MHGOPMALIMOHHOTO 00bEMA JaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U
HIudppoBanue naHHbIX. CHMMETpUYHbIE M HECUMMETPHUYHBbIE HIM(PHI.
Mudpsr npocroii 3amensl. [Hudpp Lesaps. [udpp Bmwxenepa. Anroputm
mudpoBanus RSA

1.6

Kozpl, no3posstoniyie o0HapyKUBaTh U UCTIPABJISATH OIIMOKHU, BOSHUKAIOIINE
mpu nepenade JgaHHbIX. PaccrossHme XommuHra. KommpoBanme ¢

noBTopeHreM 0utoB. Koasl XammuHra

2.1

Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHOE KOAUpOBaHME. PaBHOMEpHBIE U HEPAaBHOMEDPHBIE KOJBI.
JlekoaupoBaHue COOOIIEHUH, 3aMUCAHHBIX C MOMOIBI0 HEPaBHOMEPHBIX
KoJ0B. YcioBue Pano. [locTtpoeHne 0HO3HAYHO NEKOAUPYEMBIX KOAOB C

MIOMOIIIBIO JIepeBa

2.2
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Teopernueckne Moaxo/bl K OLIEHKE KOJIMYecTBa MHGpopManuu. EnuHuIs!
u3MepeHus: KoyimdectBa HMH(opmanuu. AnQaBUTHBIA TOAXOA K OLEHKE
KoJln4yecTBa MHPOpPMALUU. 3aKOH aJAUTUBHOCTH HH(popMaiu. Popmyia

Xaptau. Uapopmanus u seposarHocts. Popmyna lllennona

Cucremsl cumcnenus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX 4YHCET B
MO3UIIMOHHOM cucTeMe cunciieHus. CBOMCTBA IO3UIIMOHHOM 3alMCH YMCa;
KOJIMYECTBO HHU(P B 3alMCH, MPHU3HAK JIETUMOCTH YHCIa HAa OCHOBAHHE
CUCTEMbI CYMCIIEHMsS. AJTOpUTM TMEpeBOAa IENOoro uumcia u3 P-uuHoi
CUCTEMbI CUMCIIEHUS B JAECATHUUYHYIO. AJITOPUTM MeEepeBOJa KOHEYHOU P-

WYHOU JIpOoOM B JECATHUYHYIO. AJTOPUTM IepeBojia LEJIOro uuciaa u3
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2.5

JNECATUYHOM cHUCTeMbl cuuciaeHus B P-uunyro. IlepeBox KOHEYHOH
JnecATHYHOW  npodbu B P-munyro. J[BomuHas, BOoCbMEpUYHAs |
LIECTHAALATEPUYHAs CUCTEMbl  CUHMCIICHMS, CBSI3b MEXAYy HHUMH.

Apudmerndeckre onepanuy B MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

TponuHas ypaBHOBELIEHHAs CUCTeMa CYHUCIEHHUA. JIBOMUYHO-IEeCATUYHAS
CUCTEMa CUUCIICHHS

KonupoBanue TtexcroB. Kommpoka ASCIL. OnnobGailTHbIE KOIUPOBKH.
Cranpapr UNICODE. Konuposka UTF-8. Ornpenenenue

nH(pOPMaITMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUIA

2.6

KomupoBanue wuzobpakenuit. Ouenka uHQOpMaMoHHOTO 00BEMA
rpaguyecKrX JaHHBIX IPU 3aIaHHBIX pa3pelIeHUH U ITyOHMHE KOJUPOBAHHS
ugeTta. L{BeroBsie Monenu. Koguposanue 3Byka. OnieHka HHGOPMALMOHHOTO
00BéMa 3BYKOBBIX JAaHHBIX IIPpU 3aJaHHBIX YaCTOTC AUCKPCTU3aUWU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. [lonsiTe BbIcKa3biBaHMs. Bricka3piBaTenbHblE (DOPMBI
(npenukatsl). KBaHTOpBI Cy1I1eCTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaGnuibl UCTUHHOCTH. JIOrMYecKHe BbIpaKEHHUS.
Jlornueckue TtoxzaecTBa. Jlormyeckue omnepauMM M ONEpalUUU  Haj
MHO>KECTBaMHU.

3aKkoHBI anreOphl JIOTUKUA. DKBUBAJIEHTHbIE IPe0oOpa30BaHUS JOIMUYECKUX
BbIpakeHuil. Jlornueckue ypaBHEHHsI U CUCTEMbl YpaBHEHUH.

Jlornueckue (GyHKIUHU. 3aBUCUMOCTh KOJIMYECTBA BO3ZMOXKHBIX JIOTHYECKHX
(GyHKIUH OT KOJIMYeCTBa apryMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

2.8

COBCpIHGHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HNCTUHHOCTH

2.9

Jlornueckue »JI€MEHTBI B cocTaBe KommbtoTepa. Tpurrep. Cymmarop.
MHoropa3psaaslii cymmarop. IloctpoeHne cxem Ha JOrM4eCKHX DJIEMEHTaxX
I10 3a/1aHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3alKCh JOTMYECKOTO BBIPAKEHUS

O JJOTUYECKOU cXeMe

2.10

Mopenu u MmogenupoBanue. Llenu monenupoBaHusi. AI€KBaTHOCTh MOJIEITH
MOJICIIUPYEMOMY OO0BEKTY Wi Tporeccy. dopmanmzanusi TPUKITATHBIX
3a/1ay.

[IpencraBnenne pe3yabTaTOB MOJACTHUPOBAaHUS B BHIAE, YIOOHOM IS
BOCIIPUATHS 4YeTOBEKOM. ['paduyeckoe TpencTaBlIeHHE JaHHBIX (CXEMBI,

TabnuLbl, rpadukm).

2.11

Hpe)]CTaBJ'IeHI/Ie LEJIBIX YUCE]I B IaMATH KOMIIBIOTEpPA. OFpaHI/I‘—IeHHOCTI)

Jrarna3oHa 4yrces IpHU OrpaHUYeHHH KoJn4yecTBa pa3psnoB. [lepenonnenue




paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBINA JOTOJHUTEIBHBIN KOJI OTPULIATEIIbHBIX YHCET.

[ToOGuToBBIC JIOTMYECKHE orepanuu. Jlornueckuii, apupMeTHYECKHA U
nuknuaeckuii casury. lludpoBanue ¢ mMoMoNIbI0 MOOUTOBOM OlEpaluy

«uckmouaromiee UJIH»

2.12

2.13

Hpel[CTaBJIeHI/Ie BCIHICCTBCHHBLIX YHCCII B IMMaMATH KOMIIBIOTCpA. 3Haqama;1
4aCTb W HNOPAAOK 4YHCIA. I[I/IaHai?sOH 3HAYCHHI BCIICCTBCHHBIX YHCCII.
HpO6HCMBI XpaHE€HUA BCHICCTBCHHBIX YHUCCII, CBA3AHHBIC C OIrpaHUYCHUEM
KOJIMYCCTBA pa3psAaa0B. Brimonaenue onepaunﬁ C BEIICCTBCHHBIMH YHCJIIaMH,

HAKOILJICHUE OIIHOO0K IIPpU BBIYUCIICHUAX

I'padsl. OcnoBHbIe OHATHA. Busl rpados. Onucanue rpadoB ¢ HOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MAaTpHIl, CIIMCKOB CMEXHOCTH. Pemenwue
AITOPUTMUYECKUX 3aj]lad, CBS3AaHHBIX C aHaJIM30M rpadoB (IOCTpOEHHE
ONITHMAJIBHOTO IyTH MEXIy BEepUIMHAMH Tpada, onpeieneHne KoJInuecTa

Pa3JIMIHBIX HYTefI MCXKAY BCpHIMHAMH OPUCHTHUPOBAHHOTO alJTUKJIMYCCKOTO

rpada)

2.14

2.15

Hepesns. bunapnoe nepeso. JlepeBbst moncka. CriocoOsl 00x01a JepeBa.
[IpencraBnenne  apupMETHYECKHX  BBIDAKEHHH B BHJAE  JIEpEBa.
Hcnonp3oBanue rpadoB U ACPEBHEB NIPU OMMCAHUU OOBEKTOB U MPOIIECCOB

OKpYZKaroumero Mmmupa

JIMCKpeTHbIEe UTpbl JBYX UTPOKOB ¢ moiHOM uHpopmanuen. [Tocrpoenue
nepeBa rnepedopa BapHaHTOB, OMUCAHWE CTPATETUU HUTPHI B TaOIUYHOM

(opMe. BbIUrphIlIHbIE M IPOUTPHIIIHBIE TO3ULIUU. BBIUTPHINIHBIE CTpaTErUn

2.16

CpenctBa HCKYCCTBEHHOTO WHTeIekTa. WaeHTudukamms W MOMCK
n3o0pakeHu#l,  pacro3HaBaHue  Jmi.  Vcrmonab3oBaHWE ~ METOIOB
MCKYCCTBEHHOTO HWHTEIJIEKTa B OOydarommx cucremax. lcmonb3oBaHue
METOJIOB MCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHUKe. IHTEepHET Bemieil.

Heitponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

QopManu3zanuss  NOHATHS — anroputMa. Mammuea  TheropuHra  Kak

YHUBEpCaJIbHas MOJCIb BBIYHCIICHUH

32

33

OnenHka c10XHOCTU BblunciaeHui. Bpems pa®oTsl 1 00bEM HCHOIB3yeMON
MaMsATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OLeHka
ACUMITOTUYECKON CIIOKHOCTH JITOPUTMOB. AJITOPUTMBI TIOJTMHOMHUAIBHON
cinoxkHoctu. IlepebopHbie anropuT™msel. [Ipumepsl pa3IUUHBIX alrOPUTMOB

peicHuA OHHOI\/'I 3aaa4u, KOTOPBIC UMCIOT pPa3jIndHYIO CIIOKHOCTDb

Omnpenenenre BO3MOXKHBIX PE3yJbTaTOB PabOTHI MPOCTEUIINX aJTOPUTMOB

YpaBJICHUA HUCIIOJIHUTECIISIMA u BBIYUCIIUTCIIBHBIX AJITOPUTMOB.




Onpe;[eneHHe HCXOAHBIX IMOAHHBIX, IMPU KOTOPBIX aJITOPUTM MOKCT OaTb

TpeOyeMblii pe3yabTaT

3.4

3.5

3.6

3.7

Anroputmbl 00pabOTKM HAaTYpalbHBIX YHCEII, 3aITUCAHHBIX B MO3UIIHOHHBIX
cUCTeMaX CUMCIIEHUsS: pa3OMeHMe 3aliCH 4Mcia Ha OTAEIbHbIE LUDPH,
HaXOXXJCHUE CYyMMBbI U IPOU3BEACHUS LU(DP, HAXOKACHUE MAaKCUMaJIbHON
(MHHHMAITEHOW ) U PHL.

[IpencraBnenue ynciaa B BUAe HA0Opa MPOCTBIX COMHOKUTENEH. AJITOPUTM
OBICTPOr0 BO3BEJICHMsI B cTemneHb. [loMcK MpoCThIX YMcen B 33JaHHOM

Axuara3oHe ¢ IOMOLIBIO aJIllrOPUTMA «PEIICTO 9paToc<1)eHa»
MHOFOpa3p5[,I[HBIe OeJIbIC Yuciia, 3aga4u ,Z[J'IPIHHOfI apI/I(bMeTI/IKI/I

Azpik nmporpammupoBanus (Ilackamb, Python, Java, C++, C#). Tumsl
JAHHBIX: LEJIOYHCIEHHbIE, BEIECTBEHHbIE, CHMBOJbHBIC, JIOTUYECKHE.
BerBnenusi. Crnoxubeie ycnous. Luknaslt ¢ ycnoBuem. Llukier 1o
MePEMEHHOM.

OOpaboTka [aHHBIX, XpaHsmuxcs B (aiinax. TexcToBble U JABOUYHBIC
¢aitner. QaiinoBeie nepeMeHHbIe ((paiinoBeie ykazaTenu). Utenue u3 daiina.
3anucek B (aii.

Pa3Ouenne 3amaunm Ha mnoazamauyu. I[lommporpammbl (mpoueaypsl Hu
byHKIUN).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS
Pekypcus. PexypcuHnble nporienypsl 1 GpyHKIuu. Mcnons3oBanue crexka s

oprann3anv pCKypCHUBHBIX BBI3OBOB

3.8

Uucnennsie wMeroapl. ToyHoe U NPUOMDKEHHOE PpEIICHUS 3a/ayu.
UucneHHoe pelleHHe YpaBHEHUH C MOMOINBI0 Moja0opa mMapamerpa.
YucneHHble METOABl pELIEHHs YypaBHEHWM: MeToJ mnepedopa, MeTon
MOJIOBUHHOTO jieneHus. IlpubnmxEéHHOe BBIYUCICHHE JJIMH KPHUBBIX.
Boruncnenue niomanei Guryp ¢ moMOIIbIO YHCIEHHBIX METOAOB (METOA
MPSIMOYTOJIbHUKOB, MeToja Tpanenui). Ilouck makcumyma (MHHHMyMa)

(I)YHKI_II/II/I OIHOM HepeMeHHOﬁ MCTOAOM ITOJIOBHMHHOI'O OCICHUA

3.9

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble (QYHKIUM — S3bIKa
MPOrpPaMMHUPOBAHUS I OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOACUYET KOJIMYECTBA MOSABIEHUHN CUMBOJIA B
CTpOKe, pa30MeHHe CTPOKHM Ha CJioBa MO NMpOOEIbHBIM CHMBOJIAM, MOMCK
MOACTPOKM BHYTPH JAHHOM CTPOKH, 3aMEHa HalJeHHOM MOACTPOKHA Ha
Ipyryio CcTpoKy. I'eHepamust Bcex CJIOB B HEKOTOPOM aldaBuTe,
YAOBJIETBOPAIOIIUX 3aJaHHBIM OorpaHudeHusiM. [IpeoOpa3oBaHue uyucia B

CHUMBOJIbHYIO CTPOKY M 00paTHO

3.10

MaccuBsl M TOCJIENOBATEILHOCTH 4YHCeNl. Brruncienne 0000IEHHBIX

XapaKTCPUCTHUK JJIEMCHTOB MacCUBa HIIN YHCIOBOM OCICa0BATCIBbHOCTHU




3.11

3.12

3.13

(cyMMBI, TPOU3BEACHHS, CPEIHETO apu(PMETHIECKOr0, MUHUMAIHHOTO U
MAaKCUMaJIbHOIO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBUIO). JIMHEHHBIN MMOMCK 3aJJaHHOTO 3HAYEHUS B MACCHUBE.
AAropuTMBI paboTHI ¢ JIEMEHTaMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTUpoBKa OJHOMEpHOro MmaccuBa. IIpocTele  MeTOBI
COPTUPOBKH (METOJA My3bIpbKa, METOJl BBIOOpA, COPTUPOBKA BCTAaBKAMH).
CoptupoBka ciusiHueM. bpicTpas copTUpoBKa MaccuBa (alIrOpUTM

QuickSort). JIBOWYHBIN TOUCK B OTCOPTUPOBAHHOM MAaCCHBE

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AJITOPUTMBI OOPaOOTKH JABYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHMCIOBOI'O MAacCHBa IO 3a/JaHHBIM
npaBUjaM, TIOMCK OJJIEMEHTa B JIBYMEpDHOM MAacCHBE, BBIYHCICHHE
MakcuMyMa (MUHMMyMa) M CyMMBI JJIEMEHTOB JIBYMEPHOTO MAacCCHBa,
MEPEeCTaHOBKA CTPOK U CTOJIOIOB IBYMEPHOT'O MacCUBa

CroBapu  (acconMaTHMBHBIE MAaCCHUBBI, OTOOpa)Ke€HUs). XOI-TaOJIUIIBI.
[MocTpoenwne andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa
Crexu. AHanM3 TPaBHIBHOCTH CKOOOYHOTO BBIpaKCHUs. BblumcieHue
apru(METHYECKOTO BBIPA)KEHUS, 3aIIMCAaHHOTO B MMOCT(HUKCHOM hopme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XpaHEHUs! IaHHbIX

3.14

3.15

Anroputmbl Ha rpadax. IlocTpoeHne MHHHMAILHOTO OCTOBHOTO JI€peBa
B3BELLICHHOI'O CBSI3HOTO  HEOpUEHTHpOBaHHOro rpada. KomuuectBo
Pa3IMYHBIX IIyTeH MEXy BEpLIIMHAMHU OPUEHTUPOBAHHOI'O aLUKINYECKOTO
rpada. Anroputm JlefkcTpsl

JlepeBbs. Peanu3anus nepesa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYP. [IBOMUHBIE
(OuHapHbBIE)  J1€pEBbBS. Iloctpoenne  nmepeBa  miId  3aJaHHOIO
apu(meTnyecKkoro BelpaxKeHHs. PeKypcuBHbIE alropuTMbl 00X0J1a JepeBa.

Hcnons30BaHue CTEKA U oucpeaun st O6XOIL8. ACpeBa

3.16

JluHaMuueckoe MpOrpaMMHpPOBAaHUE KakK METOJl pelIeHus 3agad ¢
COXPAaHEHHEM IPOMEXKYTOUHBIX pE3yJlbTAaTOB. 3aJaud, pellaeMble ¢
MTOMOMUIBIO IMHAMUYECKOT0 IPOTPaMMHUPOBAHUS: BBIYUCIIEHUE PEKYPCHUBHBIX

GbyHKIHHA, MOACYET KOJMYECTBA BAPUAHTOB, 33]]a4l ONTUMH3AIUN

3.17

4.1

[TonsiTrie 06 0OBEKTHO-OPUEHTUPOBAHHOM ITPOrpaMMUpOBaHUU. OOBEKTHI U
kinaccel. CBoiictBa M MeTo/ibl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIM
aHanmu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO
nojxonaa. MHkancynsanus, Haciea0BaHue, TOIUMOPPHU3M
WHudopmaninoHHbIe TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33[]aul aHaJIM3a JaHHBIX: IPOTHO3UPOBAHUE,
Kiaccuukanus, KJIacTepH3aLus, aHaJn3 OTKJIOHEHHH.
[TocnenoBarenbHOCTh peLIeHMs 3a/lad aHAJIKW3a JaHHBIX: COOp MEPBUYHBIX

JaHHBIX, OYHMCTKa M OICHKAa Ka4€CTBa JaHHBbIX, BBI60p u (I/IJ'II/I) MMOCTPOCHUC




4.2

4.3

44

MOJIeNIH, TpeoOpa3oBaHue JaHHBIX, BU3yaIH3alys JaHHBIX, HHTEpIpeTalus
pe3ynbTaroB. [Iporpammusbie cpeacta u IHTEepHET-CepBUCHI AJ11 00pabOTKI
U TIpeJCTaBleHus JaHHbIX. bosbinne qanupie. MammHHoe o0ydeHue

AHanu3 JaHHBIX C MOMOUIBIO AJIEKTPOHHBIX TaOnuil. BoryrcieHue cyMmsl,
cpemHero apuMeTudecKkoro, HaWOONBIIETO (HAUMEHBIIET0) 3HAYCHUS
nuana3oHa. Berarcnenue ko3 guiiienTa KOppensuu ABYX psI0B JaHHBIX.
[TocTpoenue cTonduaThIX, TMHEWYATHIX U KPYToBBIX quarpaMM. [loctpoenue
rpadukoB  ¢yHkumid. [logbop nWMHMM  TpeHaa, peEIIeHWe  3a1ad
IIPOrHO3UpoBaHus. Perienne 3a1a4 OoNTUMHU3ALMK C IOMOIIBIO AJIEKTPOHHBIX

TalJInI

Jluckperusanusi MpH MaTeMaTHYeCKOM MOJEIHUPOBAHUM HEMPEPBIBHBIX
npoueccoB. MozenupoBanue JBUKEHUS. MojennpoBaHue OMOJIOrHYeCKUX
cucteM. MaremaTHuecKue MOJENM B SKOHOMHKE. BbIUnCIHTENbHBIC
SKCHEpUMEHTHl ¢ MojemsiMu. OOpaboTka pe3ysibTaTOB SKCIIEPUMEHTA.
Meton HauMeHbluX KBaapaTtoB. OIlEHKAa YHUCIOBBIX MapaMeTpoOB
MOJIETUPYEMBIX 0OBEKTOB U MpolieccoB. BoccTaHOBNIEHNE 3aBUCUMOCTEN 1O

pe3yiibTaTaM 3KCIICPUMCHTA

BepositnoctHbie  Mmopenu.  Metoasl  Moute-Kapno.  MmuTtanuonHoe

MojienupoBanue. CHCTEMBI MaCCOBOTO OOCITYKUBAHHSI

4.5

Tabnuunbie (pensiuoHHBbIC) 0a3bl JaHHBIX. Tabmuia — MpeacTaBICHHUE
cBeleHni 00 oqHOTUITHEIX 00BekTax. IToie, 3amuck. Kimrou Tabiuiel. PaboTa
C TOTOBOI1 0a30it naHHBIX. 3anonHeHue 0a3bl naHHbIX. [louck, cOpTUPOBKA U
¢bunbTpanus JaHHBIX. 3ampockl Ha BBIOOPKY MJaHHBIX. 3ampochl ¢
napaMmerpamu. BerauciseMble moJis B 3aMpocax.

MHuororabnuunble 0a3bl JaHHBIX. THUIBI CBS3€H MEXIy TaOiHIlamMHu.
Buemnuit kimrou. [{enoctHOCTh 6a3bl JaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM

0a3zaMm IaHHBIX

4.6

TexctoBblii mpomneccop. CpencTtBa MoMCKa M aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpPyKTYpUpPOBaHHBIE TEKCTOBbIE JIOKYMEHTHI. (CHOCKH,
ornapieHue. IlpaBuna IMTUPOBAHUS HUCTOYHMKOB M O(OpPMIIEHUS

O6ubnuorpadguyecKux CCbUIOK
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