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INOACHUTEJIbBHASA 3AIIMCKA

[TporpamMma no uHpopmatuke (yriyOoa€HHBIN ypOBEHb) Ha YPOBHE CPEAHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpPeOOBAaHUM K pe3yibTaTaM
OCBOCHHSI OCHOBHOW  00pa3oBaTeNbHOM  MpOrpaMMbl  CPETHET0  OOIIero
obpazoBanusi, npenacrarieHHbIXx B @I'OC COO, a taxxe denepaibHol padboueit
IpOrpaMMbl BOCITUTAHMUSL.

[IporpaMmma mo wuHpopMaTHKe HAET MPEACTABICHUE O IEeNAX, OO0IIen
cTparermu OOy4YeHHUs, BOCHHUTAHHMS M PAa3BUTHS OOYYArOIIMXCS CPEACTBAMHU
yuebHoro mpenmeta «MHpopmaTtukay Ha yriryOn€HHOM YpPOBHE, YCTaHABIMBACT
00s13aTenbHOE npeaIMeTHOE coJiepKaHue, nperycMaTpuBaeT ero
CTPYKTYypUpOBaHHE IO pa3zesiaM M TeMaM Kypca, OIpeessieT pacipeiesieHue ero
o kjaccaM (rojaM M3ydeHus), JaéT MPUMEPHOE pacipenesieHne yIeOHbIX 9acoB
M0 TEMAaTHYECKUM pasfenaM Kypca W  PEKOMEHAyeMyl (TpUMEpHYIO)
MOCNIEOBATEIPHOCTh ~ MX ~ HM3yY4eHHUS C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBfI3€M, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
0COOCHHOCTEHN 00yUarOIINXCS.

[TporpamMma mo nHGpOpPMATHKE OMPELIIIeT KOTMUSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepuaia JJs KaXIOTO roja U3yuyeHus, B TOM YUCIIe
JUISL COZEPKATEIIbHOTO HATIOJHEHHsI Pa3HOrO BHJAa KOHTPOJS (TPOMEXKYTOYHOM
aTTecTalluu oOyJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/IapCTBEHHOW UTOroBo# arrectanmu). [Iporpamma no uHpopMaTuke siBIsIETCS
OCHOBOHM JJII COCTaBJICHHS AaBTOPCKUX YyUYEOHBIX MPOrpaMM H Y4EOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cpenHeM oO1ieM 00pa30BaHUU OTPaXKAET:

CYyIIHOCTb HMH(MOPMATHKM KAaK HAyYHOM JAMCUMIUIMHBI, H3yYarolien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATU3aLUK UHPOPMAITHOHHBIX
MPOIIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  0O0JIacTU  TPHUMEHEHUs  HWH(DOPMATHUKH, TPEXKIAE  BCETO
UH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUAIbHYIO chepy;

MEXIUCITUTUTMHAPHBIN ~ XapakTep UHPOpMAaTUKH ¥ WHGOPMAIMOHHON
JESITEIBHOCTH.

Kypc mHdopmatuku 1j1st ypOBHS CpeIHEro OOIIEro oOpa3oBaHMs SIBISIETCS
3aBepIIAIONIMM JTAllOM HEMPEPhIBHOW TOJATOTOBKM OOyYarommxcsi B oOjacTu
nHDOpMATHKA W WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPACTCS
Ha Cojiep)KaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUS U
OMBIT  TIOCTOSIHHOTO  TIPUMEHEHHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHHA, Ha€T TEOPETHUECKOE OCMBICICHHE, MHTEPIIPETAUI0 U 000O0IICHHE
3TOTO OTBITA.



Pesynbrarel  yriyOnéHHOro  ypoBHS ~HM3y4deHHUsT y4yeOHOro MpeameTa
«Uudopmartuka» OpUEHTHpPOBAHBI Ha TOJyYEHHWE KOMIIETEHTHOCTEH NSt
nocyenyromneil  mpoecCHOHaTbHON  NEeITeTbHOCTH KaKk B paMKax JaHHOU
IpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsax. OHM BKIIIOYAIOT B CEO5:

OBJIQZICHUE KIIFOUEBBIMU TOHATUSMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeaMeTHas 00JacTb, Paclo3HaBaHHE COOTBETCTBYIOUIMX WM
IPU3HAKOB M B3aWMOCBS3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3TUUHbIE TOIXObI
K U3YYCHUIO SIBJICHUN, XapaKTEPHBIX JIJI U3ydaeMOl IpeAMEeTHON 00J1acTH;

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

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

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

OcHoBHast 1enb u3yueHusi ydeOHoro mpeamera «Wudopmatuka» Ha
yrIyONn€HHOM YpPOBHE CpenHero oOmiero oOpazoBaHusi — oOecredeHue
JanbHENIIero pa3BUTUS HMHOOPMAIMOHHBIX KOMIIETEHUUNA O00ydYarouerocs, €ro
TOTOBHOCTH K KM3HM B YCIIOBUSIX pa3BUBarOLIErocs MH(GOPMAIIMOHHOTO 00IecTBa
¥ BO3pACTAIONIEH KOHKYPEHLUMH Ha pPBIHKE TpyAa. B CBS3M C 3TUM H3ydEHHE
uHpopmatuku B 10—-11 knaccax 10KHO 00€CTICUUTH:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAaHHOIO Ha MOHMMAHUU POJIU
uHpOpMaTUKHA, HWHDOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

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



chOpMUPOBAHHOCTh ~ TPEJACTABICHUN O BIUSHUM  HWHPOPMAIMOHHBIX
TEXHOJIOTMA Ha JKWU3Hb UYEJOBEKa B OONIECTBE, IMOHWMAHHE COIMAJIHLHOTO,
HKOHOMHMYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOTO, IOPUIAYECKOTO, MPUPOHOrO,
HPrOHOMHYECKOT0,  MEIMULIMUHCKOTO M (PU3UOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHSATUE TPABOBBIX U dTUYECKHUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHME OTBETCTBEHHOCTH JIIO/ICH, BOBJICYEHHBIX B CO3JaHUE U HCIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCcTpaHeHre HH(OpMAIUY;

CO3J]aHUE YCJIOBHM IJi1 pa3BUTHS HABBIKOB Y4YEOHOMW, MPOEKTHOMH, HAY4HO-
MCCJIEIOBATENLCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHMBAIIMM OOYYalolUXCs K
CaMOPa3BUTHIO.

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

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

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

Pasznen «AaropurmMsl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHUS, pa3pabOTKy aJrOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHUpOBaHUE HABBHIKOB pPEANHM3AIllMM MPOTPAaMM Ha S3bIKAX MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MudopmMaumoHHbIe  TEXHOJOIrMHM»  TIOCBALIEH  BONPOCAM
npuUMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJIOTHM, pPEalM30BaHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHCIE B 3aJa4ax aHaIn3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJIEKTPOHHBIX TAOMWIl IS PEIICHUS
MPUKIIAJIHBIX 3a]1a4.

B npuBenéuHom nanee coaepxkanuu ydueOHoro mpenmera «HMudopmaTukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTebHYIO TTporpaMMy OOYYEHHS, HO MOTYT OBITh TTPEIIOKEHBI JIJIST U3yUEHUS
OTJIETTLHBIM MOTHBUPOBAHHBIM U CITOCOOHBIM O0yYarOIIHMCSI.

YrinyOn€éHHbld  ypOBEHb HW3Y4YEHUsT HMHPOPMATUKH PEKOMEHIYeTCs Jis
TEXHOJIOTUYECKOTO0  MpOQuUis, OPUEHTUPOBAHHOTO HA  HWHXKEHEPHYIO U
UHDOPMAITMOHHYIO Ccdepbl AEATENbHOCTU. YTIIyOJIEHHBIH YpOBEHb H3y4YEHUS
UHPOPMATUKNA OOECIEUYNBACT: MOJATOTOBKY OOY4YaIOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CIEIUATLHOCTH B 00JacTH WHOOPMAIMOHHBIX TEXHOJIOTUH ¥ WHXXCHEPHBIE
CIIEIUATBLHOCTH, y4YacTHE B TPOEKTHOW W HCCIEAOBATEIIbCKOW JESTEIHHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAIMpPaBICHUSMUA OTpaciu WH(POpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YY4aCTHIO B OJIMMIIHAJaX U cAayde
EnuHoro rocy1apcTBEHHOTO SK3aMeHa 10 UHPOpPMaTHUKe.

[TocnemoBaTenbHOCTh WM3YYEHHUS TEM B TIpenesiax OJHOTO Toja OO0ydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHUIO YYHUTENs TpH IMOATOTOBKE pabouei
POrpamMMbl U MMOYPOUYHOTO IJIAHUPOBAHUSI.

OO611ee YnCIo YacoB, PEKOMEHI0BAHHBIX IS M3ydeHHs] UHPOpMaTUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heziento), B 11 kimacce — 136 gacoB (4 yaca
B HEJIENIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Hu¢poBass rpaMOTHOCTH

TpeOoBaHus TEXHUKM O€30MaCHOCTM M TUTMEHbl Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTAMHU HU(PPOBOTO OKPYKEHUS.

[TpuHIUIBE pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXUTEKTYypa
don Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIECCOPOM.
OmnepatuBHasi, TOCTOSHHAasT M JOJroBpeMeHHas mnamsaTe. OOMEH JaHHBIMU C
MOMOI1IbIO IUH. KOHTpOsIepsl BHEMIHUX YCTPOUCTB. [IpsiMOi TOCTYIT K TaMSITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHS KOMIIBIOTEPHBIX  TE€XHOJOTHM.
[TapannenbHbie BBIYUCIICHUS. MHoronpoueccopHbIe CUCTEMBI.
CynepkoMmbiotrepsl. Pacnpenenénnbpie BbIUNMCIUTENbHBIE CUCTEMBI U 00paboTKa
OONbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX pOJb B
KOMMYHUKAIUSAX. BceTrpoennsie KOMIIBIOTEPBI. MUKPOKOHTPOJIIEPHI.
Po6oTr3npoBaHHbIE TPOU3BOICTBA.

[IporpammHOe oOecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buabl
IpOrpaMMHOr0o obOecrieueHus: U uUx HaszHaueHue. OCOOEHHOCTH MPOTrPaMMHOIO
obOecrieueHns MOOWJIBHBIX ycTpoucTB. IlapaienbHoe nNporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OnepaliOHHbIE CHUCTEMBI. Y TUJIUTHI.
HpaitBepsl  ycTpouicTB. HWHCTAIUISIIMA W JEUMHCTAIUIALMA  [POTPAMMHOTO
oOecrieyeHus.

daiinossie cuctembl. [IpuHIMIBI pa3MeleHUss U UMEHOBaHUs (HalJioB B
nonroBpeMeHHou namsatu. [lla6nons! 1is onvcanus rpynn Ghansos.

[Iporpammuoe obecneuenue. JlnneH3npoBaHue NPOrpaMMHOro o0ecredeHus
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOJHOE MPOTPaMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE MCIOIb30BaHUE MPOrPaAaMMHOIO
obOecrieueHuss W UUGPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHaBIMBaeMas
3aKkoHOHATeNbCTBOM Poccuiickon denepannu 3a HENMPABOMEPHOE UCIOJIb30BAHUE
pOorpaMMHOTro obecrieueHus: U MUPPOBBIX PECYPCOB.

[IpuHIMIIBI IOCTPOCHUS U aNNapPaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
Ceresble poTokonbl. Cete MHTEpHET. Anpecanus B cety MHTepHeT. [IpoToKobl
creka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojcety ¢ momMouiplo Macok mnojacereil. CereBoe
agMUHHCTpUpoBaHuE. llomydyeHrne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus cBsI3U € y3i10M cetH. OmnpeneneHue MapuipyTa JIBHKEHUS
IIAKETOB.

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



(Hampumep, JIOKalusg MOOWJIBHBIX TEJIe(POHOB, OMpENeJeHHE 3arpy>KeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CepBHUCHI U yciayrd. CouuanbHbIE CETH —
opraHu3anys KOJUIEKTUBHOTO B3aMMOJCHCTBUS M oOMeHa naHHbIMU. CeTeBoi
ATUKET: MpaBuWJia TMOBeIeHUs B KubeprpoctpaHctBe. [IpobiieMa mnoaIMHHOCTH
nosryueHHOM nHpopmannu. OTKpBITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOTeHHbIE U HKOHOMHUYECKHE YIPO3bl, CBA3aHHBIC C MCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTH. OOmue mpodieMbl 3alluThl
uHpopmarimu  u  uHGOpMAMOHHOW  Oe3omacHocTH. CpeacTBa  3alllMThI
uH(pOpMaIlMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHbOpMallMOHHBIX  cucTeMax. IIpaBoBoe obOecrneueHue HUHOOPMALMOHHON
0€30I1aCHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHMPOBAHHOIO  JOCTyNma K  JIMYHOM
KOH(pHIeHIIMATbHON MHPOpMalUU, XpaHALIEHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpaMMHoe o0ecriedeHne M CIoCOObI
OopbObI ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHu3anus JIUYHOTO apXuBa
unpopmaruu. Pezepsaoe konupoBanue. [laponpHas 3ammra apxusa.

[udposanne nanupix. CUMMETpUUYHBIE U HECUMMETPHUYHBIE IUQPBHI.
[udper npoctoit 3amensl. [Hudp Lesapsa. Iudp Buxenepa. Anroputm
mmdposanus RSA.

TeopeTuyeckne 0CHOBbI HH(POPMATHKHU

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

HenpepblBHbIE M JTUCKPETHBIE BEJIMYMHBI MU cUTHaibl. HeoO0XxoamMocTh
JUCKpeTH3aluu MHGPOpMalui, NpeaHa3HAYCHHOM Ui XpaHEeHHs, Mepefadyd U
00paboTKu B HU(PPOBBIX CUCTEMAX.

JIBonuHoe KkoaupoBaHue. PaBHOMEpHble U  HEpPaBHOMEPHbBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMM, 3aMTMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycinosue @Pano. I[locTpoeHne OIHO3HAYHO JEKOAUPYEMBIX KOJAOB C MOMOUIBIO
nepeBa. Exununbl nuamepenus konuuectsa nHpopmanmu. AnQaBUTHBIA MOAXOM K
OLICHKE KOJIM4eCcTBa MH(OpMaLIUU.

Cucrembl cuucienus. Pa3pépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuuciieHds. CBOWCTBa MO3UIMOHHOM 3amUCH  YuMcha:
KOJIMYECTBO IU(p B 3alKCH, MPU3HAK JETUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
cuMcieHus. AJITOPUTM TEpeBOa 1EeJIOro Ynciaa U3 P-u4HON CUCTEMBI CUMCIICHUS B
JNECATUYHYI0. AJNTOPUTM MepeBoJa KOHEUYHOM P-uuHON npoOu B AECATHUYHYIO.
ANTOPUTM TMepeBojia IEJIOr0 Yucia U3 JECATUYHOM CHUCTeMbl cuucieHust B P-
nuynyto. IlepeBon KoHewHOW necsaTUYHOM Jpobu B P-uunyro. J[BouuHas,
BOCbMEpUYHAs W IIECTHAALIATEPUYHAsI CUCTEMbl CUHMCIICHUS, CBSA3b MEXKAY HUMHU.



ApudpmeTnueckue omnepanud B MO3UIMOHHBIX CHCTEMax cYHCleHus. TpouuHas
YPaBHOBEIIEHHAs] CUCTEMa CUUCIEHUs. JIBOMUHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OpnoOaiiTHBIE KOIWPOBKHU.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenennie WHPOPpMAITMOHHOTO
00BEéMa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  uzo0paxkenuit. Ouenka uHPOpMALMOHHOTO  00BEMa
rpauuecKux TaHHBIX MPU 3aJaHHBIX pPa3pelIeHUH U TITyOrHE KOAUPOBAHUS IIBETA.
[IBeToBbie Momenu. BekTopHoe komupoBanHue. Dopmathl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

KoaupoBanue 3Byka. OnieHka HHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PSIHOCTH KOJTUPOBAHUS.

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

Jlornyeckue omnepanuu. TaOauIbl MCTUHHOCTH. JlorMueckue BBIPAKEHUS.
Jlornyeckue TtoxzaecTBa. JlOKa3aTeabCTBO JOTMYECKUX TOXKIECTB C MOMOLIBIO
TaOJIMI] ICTUHHOCTH. Jlornueckue onepanuu 1 onepanuy Haj MHOKECTBAMH.

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

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

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

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

[IpencraBiieHre LENbIX YHMCEN B MNaMATH KoMIbloTepa. OrpaHHMYEHHOCTb
JMana3oHa 4YHCceNl IIPpU OrpPaHUYEHHHM KoJM4ecTBa paspsaoB. IlepenosiHeHue
paspsigHOU ceTku. be33sHakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWUT. J[BOMYHBIN
JIOTIOJIHUTENBHBIN KOJ OTPULIATEIHHBIX YUCET.

[loGuToBBIE JOTHUYEcKuEe orepanuu. Jlorudeckuit, apupMEeTHUECKUNA W
nukinyeckuit  capuru. lludpoBanue ¢ mnoMompl0 MOOUTOBOM  omnepanuu
«uckimovaromee NIy,

[IpencraBneHre BEUIECTBEHHBIX YMCEI B NaMATH KOMIIbIOTEpa. 3Hadalas
4acTh U MOPAJIOK uucia. JlmanazoH 3HaYeHWI BelleCTBEHHbIX yucen. [Ipobnemsl
XpPaHEHUs BEIIECTBEHHBIX WYHCEJ, CBSA3AaHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3psaoB. BreimonHeHune onepauuid ¢ BEMIECTBEHHBIMM YHCIAMHU, HAKOIUICHHE
OIHUOOK TIPH BBIYUCICHUSX.



AJITOPUTMBI M IPOrPaMMHPOBaHHE

Omnpenenenre BO3MOXHBIX PE3yJlIbTaTOB padOThl MPOCTEHIIMX aNTOPUTMOB
YIOPABJICHHUS] HCIOIHUTEISIMU M BBIYMCIHATEIBHBIX alroputmoB. OrnpexneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

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

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUYHBIX Tabmuu. OtianouHsii BbiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpamMmel. Todku octa”oBa. [IpocMOTp 3HaUeHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxusie ycnoBusi. [luknel ¢ ycinoBueMm. I{ukiabl MO NEPEMEHHOM.
B3anMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. HBapumaHT 1UKIA.
CocraBneHue LUKIA C HUCIOJB30BAHUEM 3apaHEE ONPENEIEHHOTO WHBAPUAHTA
LUKJIA.

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

Anroput™Mbel 00pabOTKM HATypaJIbHbIX YMCEJ, 3alIUCAHHBIX B MO3ULMOHHBIX
CHUCTeMaX CUHMCJICHHA: pa30MEeHHe 3amuch 4YHhClia Ha OTIENbHbIE LUDPHI,
HaxXO0XJIEHWE CYMMBl M TpPOU3BEACHUSA ULU(p, HAXOXKACHUE MaKCHUMaJbHOU
(MUHUMAaTBHOW ) IUGPHI.

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

O0paboTka JaHHBIX, XpaHAIUXCS B aiinax. TekcToBbIe U ABOMYHBIC (DAKIIBI.
daiinoBeie TIepeMeHHbIC (daiimoBbie ykazarenu). Urenue u3 daiina. 3anuch B
Gaii.

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

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

Uucnenusle MeTonabl. TouHoe M NPUOMMKEHHOE pEUICHHs —3aJayu.
YucneHHble METO/BI PELLICHUS] YpaBHEHUI: METO/ Iepedopa, METOA MTOJIOBUHHOTO
nenenus. [Ipubnmx€HHOE BBIUKMCICHHE JUIMH KPUBBLIX. BhIumclieHHE Tiomiaae
Guryp ¢ INOMOLIbI0 YMCIEHHBIX METOAOB (METOJ NPSIMOYTOJIbHUKOB, METO[



tpaneunii). Ilonck makcumyma (MUHUMYMa) GYHKIUH OJHOW MEpeMEHHOU
METOJIOM TOJIOBUHHOTO JI€JICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMH — SI3bIKa
MPOTpaMMHUPOBAHUS /i1 OOPAOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00OpPaOOTKH
CUMBOJIBHBIX CTpPOK: TIOJICYET KOJMYECTBA IMOSBIICHUW CUMBOJA B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO NPOOETbHBIM CHMBOJIAaM, MOUCK MOJCTPOKU
BHYTPH JAaHHOM CTPOKHM, 3aME€HA HAWJICHHOM IMOJCTPOKM Ha JPYTYH) CTPOKY.
['eHepammsi BceX CJIOB B HEKOTOPOM an(aBHUTE, YAOBICTBOPSIOMINX 3aJaHHBIM
orpaanueHusiM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl W MOCHEAOBATENIBHOCTH 4YHCeNl. Bbluucienne 0000mEHHBIX
XapaKTepUCTHUK 3JIE€MEHTOB MacCHMBa WM YHCIOBOM MOCIIEI0BATEIBHOCTH (CYMMBI,
IPOU3BENIEHUS, CPEAHEro apupMETHUYECKOro, MUHUMAJIBHOTO U MaKCHUMaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIMX 3aJJaHHOMY YCIOBHIO).
JInHEeNHBIN MTOKCK 3aJaHHOTO 3HAaYEeHUSI B MacCHUBeE.

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

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

HNudopmManuoHHbIE TEXHOJIOT U

TexcroBbii mporeccop. PemaktupoBanume u ¢opmartupoBanue. [IpoBepka
opdorpaduun u rpammaruku. CpeacTBa MOHMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Mcnonw3oBanue — ctuieil.  CTpyKTYypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomiekTuBHas paboTra € JIOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHUsl B TEKCTOBBIX Mporeccopax. O6mayHble CEPBUCH.
HenoBast mepenucka. Pedepar. I[lpaBunma nuTUpOBaHUS HUCTOYHUKOB U
opopmiieHus Oubnmorpaduuecknx ccbuiok. OdopmiieHHEe CHUCKa JIUTEPaTyphI.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TeKCTa. TeXHUUYECKHE Cpe/IcTBAa BBOJA
TekcTa. CrHenuanu3upoBaHHbIE CPEACTBA PENAKTHUPOBAHUS MAaTeMaTHYECKUX
TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 3aJauyM aHajlIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kjnaccudukanums, KiacTepusanus, aHanu3 OTkIoHeHuH. IlocnmenoBaTenbHOCTD
pelieHus 3aja4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOCHUE MOJENH, MPeoOpa3oBaHUE JAHHBIX,
BU3yalM3als JaHHBIX, HHTEpIpeTalus pe3ynbraTtoB. [IporpaMMHubie cpeacTBa u



UHTEPHET-CEPBUCHI JIs1 00paOOTKM M MpeACTaBIEHUS NaHHbIX. bobline naHHbIE.
Mammnnoe o6yuenue. HTeIeKTyalbHbIN aHATU3 JaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO JEKTPOHHBIX TaOnul. BbryncieHue CyMMbl,
cpeaHero apuMeTHIecKoro, HauOoIbIIETO (HAMMEHBIIIETO) 3HAaUCHUS Uala3oHa.
Breruncnenne koag@uuueHTa KOppensiuuu JBYX psAIoB JaHHbIX. IlocTpoenue
CTONOYATHIX, JMHEMYaThIX M KpYyroBbix jguarpamm. Iloctpoenne rpadukos
¢bynkimii. [TogOop nuHUM TpeH I, pelIeHHe 3a/1a4 MPOTHO3UPOBAHUS.

UucneHHOE pElIeHUE YpaBHEHUM € NOMOULIbI0 TMOA0Opa IapameTpa.
OnTuMH3anys Kak MOMCK HAWIy4dlIero pelieHus B 3aJaHHbIX ycioBusx. LleneBas
¢yHKMsA, orpaHuyeHus. JlokanbHble M TJI00aNbHBIA MUHUMYMBI IL€JIEBOM
¢ynkun. Pemenue 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KJTACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

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

Anroputmbl cxaTusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpuTMBI CKaTHS JaHHBIX C TOTEPSMH. Y MEHBIIICHHE
rIIyOuHBI KoJupoBaHusl 1iBeTa. OCHOBHBIC HjieH aroputmMoB cxatus JPEG, MP3,

CkopocTh Tmepenadyd JaHHBIX. 3aBUCMMOCTh BPEMEHHU I€peladyd OT
nH()OPMAITMOHHOTO O00BEMA NAaHHBIX M XapaKTEPUCTUK KaHana CBs3u. [IpudumHbI
BO3HMKHOBEHHUS OIMMOOK Tpu mepenade AaHHBIX. Koppl, MO3BOJISIONINE
0o0Hapy>XHMBaTh U MCIHPABIATH OIMIMOKH, BO3HHUKAIOIIME MPHU Tepeaade JaHHBIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ moBropenrueM 0utoB. Koasl XaMmuHra.

Cucremsl. KoMmoHeHTBHI cHCTEMBI M HX B3aumojeucTBhe. CHUCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpPMAITMOHHBIN TIpotiecc. OOpaTHast CBA3b.

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

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

I'padwi. OcHoBHbIe TTOHsATHS. Bunbl rpadgoB. Onucanue rpagoB ¢ MOMOIIBIO
MAaTpUI] CMEXKHOCTH, BECOBBIX MAaTpPHIl, CIHUCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX 3a]ad, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (IOCTpOCHUE
ONTHUMAIBHOTO TYTH MEXKAYy BepmmHaMu Tpada, ompeaeseHrne KOJINYeCTBa
pa3IUYHBIX MYTEH MEXIy BEpPUIMHAMU OPUEHTHUPOBAHHOIO AIUKJIMYECKOTO

rpada).



JlepeBws. bunaproe nepeBo. JlepeBnsi moucka. CrocoObl o0xoma nepesa.
[IpencraBienne apuMeTHUECKUX BBIpAXKEHUN B BUAE AepeBa. JJucKpeTHbIe UTPhI
JIBYX UTPOKOB C MoJiHOM nHpopmanwmeit. [loctpoenne nepeBa mepedopa BapruaHTOB,
ONMCAHUE CTPATETUU UTPhl B TAOTUYHOU (popme. BBIMTpHIIIHbIE U TPOUTPHIIIHBIE
MO3ULIU. BBIMTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOro HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEpeBoAa U
pacnio3HaBaHusl yCTHOW peun. KorHUTHUBHBIE cepBUCHL. MneHTH(uKanms u Mmouck
U300paKEHUH, pacrio3HaBaHHE JIULL. Camoo0Oyyaroiuecs CHUCTEMBL.
M cKyCCTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJIEKTa B oOydarouux cucreMmax. Mcmnosiab30BaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHeT Bemel. [lepcnekTuBp
pPa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYyAJIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

Qopmain3anuss  NOOHATHS — anroputma.  MammHa  TeropuHra  Kak
yHUBeEpCcaJIbHas MOJENb BeruucieHuu. Tesuc Yépua—TwropuHra.

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

[Touck mpoCTBIX YuCEN B 3aJaHHOM JMAIa30HE C IOMOLIBIO aaropuTMa
«petreto DparocheHay.

MHuoropa3psaHbie LeIble Yucia, 3a1a4d JUIMHHON apu(METUKH.

CnoBapu  (accolmaTMBHBIE MACCHBBI, OTOOpakeHHs).  XdII-TaOJHUIIbI.
[TocTpoenue angaBUTHO-4YAaCTOTHOTO CIOBAPS AJISl 33JaHHOT'O TEKCTA.

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

Ouepenu. Mcnonb3zoBanue ouepeau 1jisi BDEMEHHOTO XPaHEHUS JaHHBIX.

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

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoeHue gepeBa s 3aaHHOTO aApPUPMETHUECKOTO
BbIpakeHHUs. PekypcuBHbIe anropuTMmbl 00xoja nepeBa. Vcnonp3oBaHue creka u
odepenu st 00Xo/a AepeBna.

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



TUHAMAYECKOTO TMPOTPAMMUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIIHM,
MOICYET KOJIMYECTBA BAPUAHTOB, 33/1a41 ONITHMU3AIINH.

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

Cpenbl  ObicTpoit pa3pabotku mnporpamm. [IpoexTupoBanue uHTEpdeiica
nosib3oBatens.  Mcrnonb30BaHWE TOTOBBIX — YNPABISAEMBIX  3JIEMEHTOB A
MOCTPOEHUsI UHTEpPeiica.

O630p  s3bIkOB  mporpammupoBaHusi.  [lonatue o  mapaaurmax
IPOrpaMMHUPOBAHMUS.

NupopManuoOHHBIE TEXHOJIOTHH

DTtanbl  KOMITBIOTEPHO-MAaTEMAaTUYECKOTO0  MOJEIMPOBAHMS: ITOCTAHOBKA
3ajaud, pa3paboTka  MOJENM, TECTUPOBAHUE  MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOACIMPOBAHUSI.

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

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

BepositHoctHeie  Mozenu.  Metoast Monte-Kapno.  MMutanmonHoe
MozenupoBanue. CucTeMbl MacCOBOTO OOCTYKUBAHMS.

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

MHuorotabnuunbie  0a3bl  JaHHBIX. THIBI CBA3EH MEXIy TaOIUIIaMHU.
Buennwmii xmtou. [{enoctHOCTh 6a3bl JaHHBIX. 3aMPOCHI K MHOTOTA0IMYHBIM 0a3zaM
JTAHHBIX.

NuaTepHeT-ipunoxenus. [IoHsITHE O CEpBEPHON U KJIMEHTCKOW YacTSAX CaWTa.
TexHONmoTHs «KJIMEHT — CepBep», €€ MOCTOMHCTBA U HemocTaTku. OCHOBBI SI3bIKA
HTML u xackamubix tabsumn crwiei (CSS). Crenapum Ha s3pike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

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

BBon m300pakeHui C MCIONB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOIMCTB
(mudpoBbIx (PoToanmapaToB MU MHUKPOCKOTIOB, BHIIEOKAMEp, CKAaHEPOB U JAPYTUX



ycrpoiicts). ['padmuecknii penakrop. Pazpemenue. Kanpupoanue. Ucnpasnenue
nepcriekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppeKIMs  LBETa.
OOecuBeunBaHue UBETHBIX uU300paxeHuil. Peryms. PaGota ¢ oOmactamu.
OUIbTPHI.

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

Bekropnas rpaduka. IlpumutuBbel. I3MeHeHHE TOpsSAKa HJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusble. dopmaTsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3aius pacTpoBbIX H300pakeHU.

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ PE3yNbTaThl  OTPAXKAIOT TOTOBHOCTh M  CIOCOOHOCTH
00ydJaromuXcsi PYKOBOJCTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH TO3HIHEH
JWYHOCTH, CHCTEMOH IIGHHOCTHBIX OpHUCHTAIMHA, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
oOIecTBa, pacUIMpeHre KU3HEHHOTO OMBITa M OMbITa JESATEIILHOCTH B MPOIECcCe
peanu3ani  CpeACTBaMHU  y4eOHOTo TMpeaAMeTa OCHOBHBIX  HalpaBlICHUM
BOCITUTATEILHOU JIEATETLHOCTH.

B pesynpraTte wusydeHuss wHGOpPMATHKA Ha YpPOBHE CPEAHETO OOIIETO
obpasoBanus y oOydarorierocs OyayT cOpMHPOBAHBI CICAYIONINE JTNYHOCTHBIC
PE3YIIbTATHI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA W TIPABOTOPSAAKA,  COOJIIOJIGHWE  OCHOBOIOJATAIOIMUX  HOPM
WH()OPMAIIMOHHOTO TIpaBa U UH(POPMAITMOHHON OE30IMTaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HJCOJOTHU DKCTPEMH3Ma, HAIMOHAIHU3MAa,
KceHOGOOWH, NUCKPUMUHAIMU 1O COIHMAIbHBIM, PEIUTHO3HBIM, PAacCOBBIM,
HAIMOHATHHBIM MTPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) MATPUOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPHUUECKOMY HACTIEINIO, TOCTIKEHUsIM Poccnn
B HayKe, NCKYCCTBE, TEXHOJIOTUSX, IOHUMaHUe 3HaYeHUsI MHPOPMATUKH KaK HAYKH
B 'KU3HH COBPEMEHHOTO O0IIEeCTBa;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSICh Ha MOPaIbHO-HPABCTBECHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu UHTEpHET;

4) 3cTETHYECKOT0 BOCIIUTAHMSA:

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

CIIOCOOHOCTh BOCTIPUHUMATh Pa3UYHbIE BHUIBI HCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha UCTIOJIh30BaHUN UH(POPMAITMOHHBIX TEXHOJOTH;

S) pu3u4ecKOro BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh  3JI0POBOTO M 0Oe€30mMacHOro  o0paza  KHU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO, B TOM 4YHCIE 3a CYET



coOmrofeHus: TpeOOBaHM O€30MacHON IKCIUTyaTalli CPEACTB MH(GOPMAIIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH JNEATEIHHOCTH TEXHOJOTUYECKOW W COIMATbHON
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEITLHO
BBITIOJTHATH TaKYIO JCSATCIBHOCTD;,

uHTepec K cdepam MNpoPecCHOHATbHON JAEATeTbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHMEM MW WH(DOPMAIMOHHBIMUA TEXHOJIOTHUSMH,
OCHOBaHHBIMH Ha JOCTH)KCHHSX HAyKH HMH()OPMATHKH W HAyYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oynmymield mpodeccun u
pealin30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKCHUH BCEU KHU3HU;

7) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

OCO3HaHHE TI00ATBHOIO XapaKTepa SKOJIOTMYECKHUX MpoOJeM U myTed HuX
pelieHus, B TOM UuclIe C Y4ETOM BO3MOXKHOCTEH  HH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd, OCTIKEHUSM HAyYHO-TEXHHYECKOTo Iporpecca Hu
OOLIECTBEHHOMN MPAKTUKH, 32 CUET MOHUMAHUS POJIM UH(POPMALIMOHHBIX PECYPCOB,
UHPOPMAITMOHHBIX TPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHIX
udpoBoit TpaHchopMaliu MHOTHX cdep )KU3HH COBPEMEHHOTO 00IIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOUW JEeSTENbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOSKTHYIO M HCCIICI0BATEIBCKYIO ISATEIPHOCTh MHIUBHIYAILHO H B TPYIIIIE.

B mporecce mocTukeHUs] TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMMBI
no wuHMOpMaTHKE y OOYYarOMIMXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
UHTEIJICKT, MPEANOIaraumi copMIpOBaHHOCTS:

CaMOpEryJIMpOBaHMs, BKIIIOYAIOIIEIO CAaMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
YMOIMOHATBHBIM H3MEHEHHSIM H TTPOSIBIIATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAaIlMM, BKIIOYAIOIICH CTPEMIICHHE K JTOCTIDKEHUIO eI U
yCIexy, ONTHUMH3M, WHHUIIMATHUBHOCTh, YMEHHE ICHCTBOBAaTh, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHUE
JIPYTHX, YYUTBIBaTh €T0 TPU OCYIIECTBICHHMA KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATILHBIX HAaBBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAanBaTh OTHOIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, IIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe wu3yueHUs HWHPOPMATHKHA HA YpPOBHE CpPETHETO OOIIero
obpazoBaHusi y oOyuaromierocss OyayT chOOpPMHUpPOBaHBI MeETaNpPEIMETHbBIC
pE3yNbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YYCOHBIX ICHCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE yYHUBEPCAIbHBIC y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
yYHHUBEpCaJbHbIe Y4YeOHBIC NEWCTBUSA, PETYIATHBHBIC YHHBEpPCAJIbHBIC YUEeOHBIC
JEHCTBHS, COBMECTHAS IEATEIHHOCTb.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIe /1eiicTBUS

1) 6a30Bble JIOrHYeCKHUE TEeHCTBHSA:

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

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

OTpEACNATh IeNIM JEATEIHHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPHUH UX
TOCTHKCHHS,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B PACCMATPUBACMBIX SIBJICHUSX;

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

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

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

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJICTh HABBIKAMH y4eOHO-UCCIIE0BATEICKON M TPOCKTHOM IESITEIIbHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOJieM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TTOUCKY METOJIOB PEIIECHUS MTPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB TIO3HAHMSI,

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

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

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



BBISIBJISITH NIPUYMHHO-CJIECTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PpelICHUs, HAXOAUTh apryMEeHTHl ISl JOKa3aTelbCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJM3UPOBATh IOJlyYEHHBIE B XOJE pEIICHUs 3aJaud  pe3yJIbTaThl,
KPUTUYECKH OIIEHHWBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

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

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 001acTeH;

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

3) padora ¢ nnpopmanmeii:

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

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

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

UCTOJNb30BaTh  CPEACTBA  MH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJIOTUI B PENICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AI[OHHBIX
3aad  C CcoOMofeHHEM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHEHBbI, pecypcocOepexeHHs, TPaBOBBIX U JTUYECKHX HOPM, HOPM
nH(popMaIIMOHHOM 6€301TaCHOCTH;

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

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiicTBUSA

1) oOmenme:

OCYILIECTBIIATH KOMMYHHKAIIMH BO BCEX cepax KU3HH;

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

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



pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATEJbHOCTD:

IOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaIbHON
paboThI;

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

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

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

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh MM C TO3UIMUA HOBH3HBHI,
OpPUTHHAJILHOCTHU, MPAKTUYECKON 3HAUUMOCTH;

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

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

1) camoopranusamnus:

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

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

JaBaTh OLEHKY HOBBIM CUTYalLlUsM;

pacmupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

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

2) CAMOKOHTPO.Ib:

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

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHM M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJNbTATOB U



OCHOBaHHUM, UCIOJIb30BAaTh MPUEMBI pedIeKCUU JUIsl OLEHKH CHUTYyalllH, BbIOOpa
BEPHOT'O PELLIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHalu3e pe3yJbTaToB
NESTEIIbHOCTH.

3) npuHATHSA ce0s U APYTHUX:

IPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaIu3e pe3yJIbTaToB
NESITENIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OIIUOKY;

pa3BUBATH CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYrOro YeIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npomecce usyuenuss kypca uHPoOpMaTHKU yriayOn€HHOro ypoBHsA 6 10
Knacce oOydarouuMmucs OyayT  JOCTUTHYTHI — CIEAYIOIIHME  MPEAMETHBIC
pe3yibTaThl:

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

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

YMEHUE XapaKTepW30BaTh OOJbIIME JaHHBIE, TPUBOJUTH MPUMEPHI
UCTOYHUKOB HMX TIOJY4YEHUSI W  HaNpaBJICHHs  MCIOJb30BAHMS, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaIu3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIacCU(pUKaIus, KJIacTepu3alus, aHaIIu3 OTKJIOHCHUH ), MOHUMATh
MOCJIEI0BATEIBHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKAa KadyecTBa MJaHHBIX, BBIOOp W/WIM TOCTPOCHHUE MOJIEINH,
npeoOpa3oBaHre JAHHBIX, BU3YyaIH3aIlysl TaHHBIX, HHTEPIPETaIns Pe3yIbTaToB;

NOHMMAHUE OCHOBHBIX MPUHIMIIOB YCTpoilcTBa U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAITMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TCHACHIIMA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

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

HAJIMYUE TPEICTaBICHUNA O KOMIBIOTEPHBIX CETSIX U UX POJIHM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUAIIAX OPraHU3aANA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
cereid, 00 OOMMX NpPUHUMMNAX Pa3pabOTKU U (YHKIIMOHUPOBAHUSI HHTEPHET-
MIPUJIOKEHNM;



NOHMMaHHE YIrpo3 HMHPOPMAIMOHHONW O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CPEICTB MPOTUBOACHCTBHUS O3TUM Yrpo3aM, COOJIOACHHE Mep
0€30MacHOCTH, MPEAOTBPAIIAIOIINX HE3aKOHHOE PACIIPOCTPAHEHHUE TEPCOHATBHBIX
JaHHBIX, COOMI0IcHHE TPeOOBaHUN TEXHUKN 0€30MaCHOCTH M TUTHEHBI IIPH padboTe
C KOMIIbIOTEPaMH U IPYTMMH KOMIIOHEHTaMH IIU(PPOBOTrO OKPY>KEHUs, IOHUMaHHE
IPABOBBIX OCHOB HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX HU
paboTsl B cetu IHTEpHET;

NOHUMAaHWE OCHOBHBIX TPHUHIMIIOB TUCKPETU3ALUN PA3IWYHBIX BHUI0B
uHpOpMaLIUK, YMEHHE ONpeAensiTh HH(POPMAUMOHHBIA O00BEM TEKCTOBBIX,
rpadMUecKuX M 3BYKOBBIX JAHHBIX IPU 33aJaHHBIX MapaMeTpax IUCKPETHU3aluH,
YMEHHE OIpPEACNATh CPEAHIO CKOPOCTh MepeAaud JaHHBIX, OILICHHUBATH
U3MEHEHHE BPEMEHHM TMepefauyd Ipud H3MEHEHUH HWH(GOPMAIMOHHOTO 00bEMa
JAHHBIX ¥ XapaKTepPUCTUK KaHalla CBSI3U;

yMEHHUE UCMOJIb30BaTh MPU PEIICHUH 3a/1a4 CBOWMCTBA MO3UIIMOHHON 3alucu
qHCcell, AITOpUTMa MOCTPOCHHUS 3aMCH YKCIa B TO3UIIMOHHOM CUCTEME CUMCIICHUS
C 33/IaHHBIM OCHOBAHHMEM M MOCTPOEHUS YUCJIa MO CTPOKE, COJAEprKalleil 3amuch
3TOr0 4YHCJa B TO3UIMOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHEM,
yYMEHUE BBINOJHATH apU(PMETUYECKHE OIEpalud B TO3UIUOHHBIX CHUCTEMax
CUHCJICHUS;

YMEHHE BBITIOJHATH MPeoOpa30BaHUsl JIOTUYECKUX BBIPAXKEHUH, HCIOIb3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAXKEHHE B
IU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJbHBIX (OpMax MO 3aJaHHOM Tadiuie
UCTUHHOCTH, HUCCIIEJ0BaTh O0JAaCTh HWCTHHHOCTH BBICKA3bIBAHMS, COJAEPIKAIIETo
IepEeMEHHbIE, PEeIIaTh HECIOKHBIE JJOTMYECKIE YPAaBHEHHS U CUCTEMbl ypaBHEHHIA;

NOHMMaHHE O0a30BBIX aJrOpUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3amuch 4YKMCEN B MO3UIMOHHON CHUCTEME CUUCIICHHUS, HAXOXICHUE
BCEX MPOCTHIX YKCEN B 3a/laHHOM JIMana3oHe, 00paboTka MHOTOPa3pSAHBIX LIETIBIX
YHCel, aHAIN3 CUMBOJIBHBIX CTPOK M JIPYTHX), aJITOPUTMOB TIOMCKA U COPTHUPOBKH,
YMEHHE OIpEeAeNsaTh CIO0KHOCTh H3Y4aeMbIX B Kypce O0a30BBIX alrOpUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCuBa, IMepeOOpHbIE
JITOPUTMBI, IBOMYHBIA TMOUCK) ¥ MPUBOAUTH MPUMEPHI HECKOIBKHX aJrOPUTMOB
PA3HOM CIIOKHOCTH JIJIA PEIICHUS OJTHOU 3a7a4u;

BJIaJICHHE YHUBEPCAJIBbHBIM S3BIKOM IMPOrPaMMHPOBAHHUS BBICOKOT'O YPOBHS
(Python, Java, C++, C#), mpencraBieHUsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIPaBIISIOIINE
KOHCTPYKLIMH, YMEHHE OCYIIECTBJISATh aHAIMU3 MPEIJI0KEHHON IMPOrpaMMBbL:
OTIpeNeNsATh pe3yabTaThl pabOThl MPOTrpaMMbl IPU 3aJlaHHBIX MCXOTHBIX JaHHBIX,
OTIpeNeNsATh, NPU KAaKUX MCXOIHBIX JaHHBIX BO3MOXKHO MOJYYEHHE yKa3zaHHBIX



pe3yabTaTOB, BBISBIATH JaHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIHOKE B pabote
IporpaMMel, GOPMyYIHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO TPOrPAMMHOTO KOJa;

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

YMEHHE HCIIOJIb30BaTh 3JEKTPOHHBIE TAOJUIBI IS aHAIW3a, MPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYMCIEHHE  CyMMBI,  CPEIHEro
apu(pMETHYECKOro, HauOONBIIET0 ¥ HAUMEHBIIETO 3HAYCHWH, pELICHHE
ypaBHEHH, BBIOOP ONTHMAJIBHOTO pEIICHUS, MOAOOp JHUHUU TPEHJA, pEIICHUe
3a7a4 IPOTHO3UPOBAHMS).

B mnpomecce u3yuenusi kypca uHGOpMaTHKU yrayOn€HHOro ypoBHs 6 11
Knacce oOyvaromuMucs OyAyT  JIOCTUTHYTBI — CIEAYIOIIME  IPEeIMETHBIC
pe3yIbTaThI:

yMEHUE CTPOUTh HEpPaBHOMEpPHbIE KObI, JOIYCKAIOIIUE OJHO3HAYHOE
JEKOJUPOBaHUE COOOImEeHn (TpedUKCHBIE KOJbI), HCIOIh30BaTh MPOCTEHUINNE
KOJIbl, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U WUCIPABIIATH OMIMOKH MpU Iepeaade
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAWMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TpPU H3BECTHOW YacTOT€ CHUMBOJIOB, MOSICHATH MPUHIIMIIBI
palbOoThI MPOCTHIX AJITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pelllaTh aJrOPUTMHUYECKHUE 3aJaud, CBSI3aHHbBIE C aHAJTM30M rpados
(3a1auu  TOCTPOEHHUS ONTHUMAJIBHOTO TMYTH MEXIy BepliiMHamu Trpada,
ONpeNeNeHnsT  KOJNMYECTBA  pasziMuYHBIX  MyTed  MEXAy  BepIIMHAMHU
OPUEHTHPOBAHHOIO AIMKINYECKOrO rpada), yMeHue UCIOJIb30BaTh JIEPEBbs MPU
aHamM3e M TOCTPOCHMM KOJOB M IS TPEACTaBICHUS apUPMETHYECKUX
BBIPQXEHUM, TIPU PELICHUH 3a]a4 IOUCKa U COPTUPOBKHU, YMEHHE CTPOUTH JEPEBO
UTPHI 10 3a/IaHHOMY aJTOPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTpATETHUIO UTPHI;

yMeHue pas3pabaTbiBaTh W pealu30BbIBATH B BHUAE NpOorpaMM 0Oa3oBbIE
aJITOPUTMBI, YMEHHUE HCIOJIb30BaTh B MPOTrpaMMax JAaHHbBIC Pa3UYHBIX THUIIOB C
y4€TOM OTpaHMUYEHUI Ha IUana3oH UX BO3MOXKHBIX 3HAUECHUU, MPUMEHSTH MpPH
pelleHny 3a/1a4y CTPYKTYpbl JaHHBIX (CIUCKH, CIIOBapU, CTEKU, OUEPEAH, IEPEBH),
UCMOJIb30BaTh 0a30Bble ONEpalMd CO CTPYKTYpamMH JaHHbBIX, IPUMEHSTbH
CTaHJApTHBIE U COOCTBEHHBIEC TOJIPOTrPAMMBI TSI 0OPAOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTpPOK, HCIIOJIb30BaTh MpU pa3paboTke mporpamMm OHOIMOTEKU
HOJIMpPOrpaMM, 3HaThb (YHKUIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIbHBIX
CPEICTB Cpelbl pa3paboTKU, YMEHHE UCIIONIb30BaTh CPEICTBA OTIAIKH IPOrpPaMM B
cpelie MporpaMMHUPOBaHUs, YMEHHE JOKYMEHTHPOBAThH MPOTPAMMBI;

yMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEICHMSIMH O 0a3ax [JaHHBIX, WX CTPYKTYpE,
cCpencTBax co3maHus W PabOThl ¢ HUMH, yYMEHUE HCIOJb30BaTh TAaOIUYHBIC
(pensioHHBIE) 0a3bl MaHHBIX (COCTABJIAThH 3aMPOCHl B 0a3ax JAHHBIX, BBIMOJIHITH
COPTHUPOBKY M IOWCK 3amuceil B 0a3e JIaHHBIX, HAIOJHATH pa3padOTaHHYI 0a3y
JAHHBIX ) ¥ CIIPABOYHBIC CHCTEMBI;

YMEHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHIECKHUE MOJICIH /I aHaIn3a
00BEKTOB U TMPOIECCOB: (POPMYyIUPOBATH I1€Jb MOJEIUPOBAHUS, BBITIOJHSATH
aHaM3 PE3yJIbTaTOB, IIOJYYCHHBIX B XOJC MOJICIUPOBAHUS, OIICHHBATH
COOTBETCTBUE MOJICIIH MOJCIMPYEMOMY OOBEKTY WJIM IPOLECCy, MPEICTaBIIATH
pe3yabTaThl MOJCITMPOBAHUS B HATJISTHOM BHJIC,

YyMEHUE OpPraHWU30BBIBATh JIMYHOEC WH(POPMAIIMOHHOE TPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB ITUPPOBBIX TEXHOJOTUM, TMOHUMAHUE
BO3MOYKHOCTCH IM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, ITU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAHUE OCHOBHBIX MPHUHITUIIOB Pa0OTHI, BO3SMOKHOCTEH M OTPaHUYEHUS
MPUMEHEHHUSI TEXHOJIOTM MCKYCCTBEHHOTO WHTEJUICKTa B Pa3IMYHBIX 00IACTSIX,
HAJMYME TPEICTABICHUNA O Kpyre penaeMbIX 3a7ad MalluHHOTO OO0y4YeHUs
(pacrio3HaBaHUs, KIACCH(UKAIIMKM ¥ MPOTHO3MPOBAHUS) HAIMYUE MPEICTABICHUN
00  HCHOAB30BaHMHM  MHQPOPMAIMOHHBIX  TEXHOJIOTMH B Pas3lIMYHBIX
npoeccuoHaNBHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Kontpoabneie | IIpakTuueckue
NMpPorpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Pasznea 1. ludpoBasi rpaMOTHOCTH
11 KomnbroTep - yHUBEpCaIbHOE YCTPOMCTBO 6
00pabOTKH JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KommbrorepHsie cetn
1.4 WNndopmanmonnas 6e30MacHOCTb 7 2
Hroro no pazneny 24
Pa3nes 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
51 [IpencraBnenne uHpopMaLnu B 19 5
KOMITbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14
2.3 KomnbsrotepHast apudmernka 7
Hroro mo pazueny 40
Pa3nes 3. AnropuTmMbl M1 IpOrpaMMHpPOBaHHUe
3.1 BBenenue B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenpHbIE aaTOPUTMBI 8
3.3 YucieHHbIE METOIBI 5
3.4 ANTOpUTMBI 00paObOTKH CHMBOJIBHBIX 5 1
JTAHHBIX




3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazueny 44
Pa3nen 4. UngopMannoHHbIE TEXHOJIOTHH
4.1 O06paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 21.5




11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ Kontponbnbie | IlpakTnyeckue
NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypcsl
Pa3nes 1. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
WNudopmanus u uahopmMariioHHbIe
1.1 dopman dopwa 10 2.5
IIPOLIECCHI
1.2 MonenupoBaHue 8 2
HWroro no pazneny 18
Pa3nes 2. AnropuTmMbl M1 IpOrpaMMHpPOBaHUe
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
IPOrpaMMHUPOBAHUS
HWroro no pazneny 50
Pa3nen 3. Un¢opmManmoHHbIE TEXHOJIOTUHN
31 KomnbroTepHo-MaTeMaTuyeckoe 8 5
' MOJICTHPOBAHHE
3.2 ba3bl nanHbIX 10 4
3.3 Be6-caiitbl 14 4
3.4 Kommprorepnas rpaduka 3.5
35 3D-monenupoBanue 3
Hroro no pazueny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

36.5







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
H3YYeHU S

DJIeKTPOHHbIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcbl

TpeGoBaHMs TEXHUKU O€30TTACHOCTH H
THTHUEHBI TIPH paboTe ¢ KOMITBIOTEPAMU H
JIPYTUMH KOMITOHEHTaMH ITU(PPOBOTO
OKpYKEHUS

[TpuHLIMIIBI paOOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMEH TaHHBIMH C ITOMOIIBO IITHH.
KonTtposniepsl BHEMIHUX yCTPONCTB

ABTOMAaTHYECKOE BBHITTOJIHEHHE
IPOrpaMMBI ITPOIIECCOPOM

OneparrBHas, NOCTOSHHAS U
JOJrOBpeMeHHast MaMATh. KoHTposiepbl
BHEIIIHUX yCTPOMUCTB. IIpsmoit noctym k
aMsATH

CoBpeMeHHbBIE KOMIIBIOTEPHBIE
TEXHOJIOTUHN

[Iporpammuoe obecnieueHue
KOMITHIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOWJIBHBIX YCTPOMCTB

CuctemMHOE MPOrpaMMHOE 00€CTICUCHHE.
OnepalmoHHbIE CUCTEMBI




Y1unutel. dpaiiBepbl yCTPOICTB.

o [TapannensHOE MPOrpaMMHUpPOBAHHE

10 WucTanasmus 1 1enHCTaIUTSIIHS
MIPOTrpaMMHOTO 00ecTIeueHHUs
®daiisioBble cUCTEMBI. [IpuHIIMITBI

1 pa3MenieHus 1 UMeHOBaHus (ailioB B
nonroBpeMeHHOU namsTH. [1[abaoHb! m1s
ONucaHus rpym (HaiioB
3akoHonarenbcTBO Poccuiickoit

12 ®denepanuu B 00JIaCTH MPOTPAMMHOTO
oOecrieueHus U JJaHHbBIX
[IpuHLIUIIBI TOCTPOEHUS U amnapaTHbIE

13 KOMITOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cetp UHTEpHET

15 Paznenenune |IP-cetu Ha moacetu ¢
IIOMOIILI0O MAaCOK IOJCETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bune! nestensHoctu B cetu UHTEPHET.

17 Cepsucsl UaTepHeta. ['ocynapcTBeHHbBIS
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmarnmonnas 6€30macHOCTh

19 BpenonocHsle mporpamMmHoe obecrieyeHue
1 METOJIbI OOPHOBI ¢ HUM

20 [IpakTrueckas paboTa 1mo Teme
"AHTUBHPYCHBIE TPOTPAMMBI"

91 Opranuzanus JUYHOTO apXHuBa

uHpopmanuu. PesepBHOE KOTMPOBaHUE.




[TaponbHas 3amuTa apxvBa

22

[IudpoBanne TaHHBIX

23

Anroput™m mudppoBanus RSA.
Creranorpadus

24

[IpakTrueckas paboTa 1mo Teme
"[llnppoBanue 1aHHBIX"

25

Wudopmaniys, TaHHBIC U 3HAHUS.
WupopManinoHHbIe TPOIECCH B TIPUPO/IE,
TEXHUKE 1 OOIIECTBE

26

HemnpepbIBHBIE U AUCKPETHBIC BETUYNHBI U
curHaibl. Heo0X0oauMOoCTh AUCKpETH3ANN
uHpOpMaLnK, IpeTHa3HAYEHHON IS
XpaHEHUs, Iepeiadn U 00pabOTKHU B
U(PPOBBIX CUCTEMAX

27

JBon4yHOE KOoMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEPHBIE KOJbI. [lekoaupoBaHue
COOOLIEHUH, 3aIIMCAHHBIX C TIOMOIIBIO
HEPAaBHOMEPHBIX KOJIOB

28

VYcnosue @ano. [loctpoeHue ogHO3HAYHO
JIEKOIUPYEMBIX KOJOB C IIOMOIIBIO JIEpPEBa.
I'pad An. A. MapkoBa

29

EMMHHIBI H3MEPEeHUS KOITHYSCTBA
nHpopmaruu. AndaBUTHBIN TOAXO K
OLIEHKE KOJINYeCTBa UH(OpMAIIH

30

CucTeMBI CUHUCIIEHUS

31

IlepeBo uncesn U3 OAHOM CUCTEMBI
CUHCIIEHUS B IPYI'YIO

32

I[BOI/I‘IHEUI, BOCbMCpHUYHAA U




mecCTHaguaTCpuIHas CUCTEMbI CUUCIICHUA,

CBsA3b MCXKIY HUMU

33

,HBOI/ILIHaSI, BOCBMCpHUYHAA U

meCTHaguaTCpuIHas CUCTEMbI CUHNCIICHU A,

CBs3b MCXKIY HUMHU

34

,HBOI/ILIHaSI, BOCBMCpHUYHAA U

mecCTHaAuaTCpuIHasg CUCTCMbI CUUCIICHUAA,

CBs3b MCXKY HUMU

35

ApudmeTnieckue onepaiuy B
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS

36

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUYMCIICHUS

37

I[BOI/I‘IHO-I[GCHTI/I‘IHEUI CHUCTCEMAa CUUCIICHUA

38

KonupoBanue TekcToB

39

PacTtpoBoe xonupoBaHue n300paskeHH

40

[IpakTuyeckas pabora o Teme
"luckperusanus rpaguuecKon
uHpopmanuu"

41

LiBeToBbie MOaenu. BekropHoe
KoaupoBanue. @opmarsl (Haisios.
TpéxmepHnas rpaduka. OpakraabHas
rpaduka

42

Konnpoanue 3Byka. OuieHka
nH(pOpMaIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE
JUCKPETH3AINH U Pa3psIIHOCTH
KOJIUPOBAHUS

43

[IpakTuyeckas pabora o Teme




"JluckpeTusaius 3ByKOBor HHpopMaun"

44

OCHOBBI aJITe€OPHI JIOTHKH

45

Jlornueckwue oneparuu. TaOmubl
HCTUHHOCTHU

46

Jlornueckue BeipakeHus. Jlornueckue
TOKJecTBa. [loka3aTenbCTBO JTOrMUYECKUX
TOKJIECTB C MMOMOIIBIO TAOIUIl HCTUHHOCTH

47

[IpakTrueckas paboTa 1mo Teme
«IToctpoeHue u aHanu3 TabIUIL
UCTUHHOCTHU B TAOJMYHOM IPOIIECCOPE»

48

Jlornueckwue orneparyu 1 ornepaluy HaJl
MHO>KECTBaMU

49

Jlornueckue OIcpalru 1 oncpan Hag
MHOXECTBaMU

50

3aKoHbI aNreOphl JTIOTHKH. DKBUBAJICHTHBIC
peoOpa3OBaHUs JOTUIECKUX BhIPAKCHHIA

o1

Jlornueckue ypaBHEHUs U CUCTEMBbI
ypaBHEHUU

52

Jlornueckue QyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3BMOXHBIX JIOTHYCCKHUX
GyHKIHMI OT KOJIMYecTBa apryMEHTOB.
[ToHBIE CHCTEMBI JIOTHYECKUX () YHKITHNA

53

Kanonunueckue Gpopmbl TIOTHUECKUX
BbIpaxkeHUl. COBEpIIICHHbBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE
HOpMaJibHbIE (POPMBI, ATTOPUTMBI UX
MMOCTPOCHUS 11O T3.6JII/II_I€ UCTUHHOCTHU

54

Jlornyeckue 31eMEHTEI B COCTABE




KOMIThIOTEpA

55

Tpurrep. Cymmarop. MHoropaspsiaHblil
CyMMarop

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKHX
3JIEMEHTAaX. 3aIMCh JTOTHYECKOTO
BBIPAKCHUA 110 JIOTHYSCKOM CXeMe

57

MUKpOCXeMBbI U TEXHOJIOTHS UX
MIPOU3BOJICTBA

58

[IpencraBieHue HenbIX YUCEN B TaMSITH
KoMIibloTepa. OrpaHUYeHHOCTh AUana3oHa
YUCCII IpHU OrpaHUYICHUHN KOJIMUCCTBA
pa3psnoB. Ilepenonnenue paspsagHon
CETKH

59

Bbe33HakoBbIe 1 3HAKOBBIC JaHHBIE.
3HaKkoBbIi OUT. JIBOUYHBIH
JIOTIOJTHUTEIILHBIN KOJT OTPUIIATEeIhHBIX
qrcen

60

[ToOuTOBBIE TOTHUECKUE OTIEPAIUH.
Jlornueckwuii, apudmeTHaecKuii u
MUKIUYECKUI CIBUTH

61

[[IndpoBanme ¢ MOMOMILIO TOOUTOBOM
onepauuu «uckiatovaroniee U

62

[IpencraBienue u XxpaHeHUE B MAMSITH
KOMITbIOTEPA BEIIECTBEHHBIX YUCEI

63

BrinosnineHue onepanuii ¢ BENeCTBEHHBIMU
qucCjaaMu, HAKOIIJICHHUC OI_HI/I60K HpI/I
BBIUNCJIICHUAX

64

[IpakTuueckas pabora no Teme «M3yduenue




mopaspAaAHOro MallIMHHOI'O NPEACTaBJICHUSA
LOEJIbIX U BEMICCTBEHHBIX YHUCEI»

65 AHanM3 aliropuTMOB 1
Dranbl pelieHns 3a/1a4 Ha KOMITBIOTEpeE.

66 NHcTpyMeHTaNbHBIE CPEACTBA! 1
TPAHCIATOP, OTIAAAUUK, TPOPUITHPOBIIUK
Cpena nporpammupoBanusa. Komnumnsamus

67 U MHTEpIpeTalus MporpaMm. 1
BupryansHbie MalIiHbL.
WurerpupoBanHas cpena pa3paboTKu

68 MeToap! OTJIaZIKU IPOTrpaMM 1

69 Tumbl IEPEeMEHHBIX B SI3bIKE 1
IPOTPaMMHUPOBAHUS

70 O0paboTKa 1eIbIX YnCce 1

71 O0paboTka BEIECTBEHHBIX YHCET 1

72 CrnyuaiiHble U IICEBIOCITYYalHbIE YNCIa 1

73 BerBnenus. CinoxHele yclioBus 1

74 [{uxiel ¢ ycmoBueM 1
[{MKIIBI O TIEPEMEHHOM.

75 B3anmMo3amMeHs1eMOCTh pa3InvyHbIX BUIOB 1
IIUKIIOB

76 O06paboTka HaTypaJIbHBIX YUCET C 1
UCTIOJIb30BAaHUEM LIUKJIOB
HaxoxxeHne Bcex MpOCThIX YHCENT B

77 3aJaHHOM Juanas3one [IpakTuueckas 1 05

pabota no Teme «Pemienue 3agaq METOIOM
nepedopa




78

NHBapuaHT nuKiIa

79 JlokyMeHTHpOBaHHUE TIPOTPAMM

80 O6paboTka TaHHBIX, XPAHSIINXCS B
daiinax

81 Pa30Ouenne 3amaun Ha nmog3amayu
Hcnonp3oBaHne cTaHIapTHOW OMOIHMOTEKH

82 A3bIKa porpaMmmupoBanus. [loaxnouenue
OMOJIMOTEK MOAIPOrPAMM CTOPOHHHUX
MPOU3BOAUTENEH

83 [ToamporpamMmel (Tiporierypbl U G YHKIIAN )

84 [ToamporpamMmsl (TIpotierypbl U G YHKIIAN )

85 [IpakTrueckas paboTa 1mo Teme
"PazpaboTka moamporpamm"
Pexypcusi. PexypcuBHBIE 0O0BEKTHI

86 (dpaxransl). PekypcruBHbIE poLie1yphl U
¢byskun. Mcnonb3oBaHue CTEKa s
OpTraHHU3aI PEKYPCUBHBIX BHI30BOB

87 [IpakTuyeckas pabora Mo Teme
"PexkypcuBHBIE IOAITPOIPaMMBI"

88 MoaynpHBIN IPUHLUI IOCTPOCHUS
nmporpaMmm

89 UucneHHbIE METO b

90 [IpakTuyeckas pabora o Teme
«HHCIIEHHOE PELICHUE YPABHEHUIN»

01 Hcnonb3oBanne TUCKPETU3AINH B
BBIUMCIIUTEIHHBIX 33a9ax

92 [IpakTuyeckas pabora o Teme




«[IpubnmxkEHHOE BRIUMCICHUE JJTUH
KPUBBIX | TUIOMIaAeH Guryp»

93

[IpakTrueckas padota mo Teme «llonck
MakcuMyMma (MUHUMYMa) (QyHKITUN

94

O6paboTka CUMBOJIBHBIX JIaHHBIX.
AnTOpUTMBI 00paObOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CUMBOJIA B CTPOKE

95

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHKEe CTPOKH Ha CJI0BA O
POOEIbLHBIM CHMBOJIAM

96

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: TIOMCK MOACTPOKU BHYTPU JAHHOM
CTPOKH; 3aME€Ha HalICHHOW MOJICTPOKH Ha

JIPYTYIO CTPOKY

97

[IpakTrueckas paboTa 1mo Teme
"O6paboTKa CTPOK C UCIIOJIH30BAHUEM
GYHKIMA CTaHIapTHOW OMOIMOTEKH S3bIKA
MpOrpaMMUpOBaHUS"

98

['enepanust CJI0B B 3aIaHHOM aji()aBUTE

99

MaccuBbI 1 TIOCIIEIOBATEIIEHOCTH YHCEIL.
[IpakTrueckas paboTa 1mo Teme
"3anonHenue maccusa'

0.5

100

O06001IEHHbIE XapaKTEPUCTHKH MAacCHBa

101

JIMHEeWHBII NOUCK 3aJaHHOT0 3HAYCHUS B
maccuBe. [IpakTryeckas pabora mo reme
"JInHEeNHLINA IOUCK 3aJaHHOI0 3HAYEHUS B
maccuse"

0.5




[IpakTuueckas padota mo Teme "l[lonck

102 MHUHHUMAJIBHOTO (MaKCUMaJIHLHOTO) 1 1
3JIEMEHTA B YMCIIOBOM MaccuBe"
CoptupoBKa 0OTHOMEPHOT0 MAacCHBA.

103 [TpocThie METOIbI COPTUPOBKH. 1 05
[IpakTuueckas padora no teme "IIpocteie '
METO/Ibl COPTUPOBKHU MaccuBa"
CoprtupoBka ciussHueM. beicTpas

104 COPTHUPOBKA MAacCHUBa (AJITOPUTM 1 05
QuickSort). ITpakTryeckas paboTa 1o Teme '
"beicTpas copTupoBKa Maccupa”
JIBOUYHBIN IOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTrdeckas paboTa o Teme 1 0.5
" JIBOMYHBIA TTOUCK"

106 JIBymMepHBIE MacCHBBI (MATPHIIBI) 1

107 AnropuT™MbI 00pabOTKH MaTPHII 1

108 Pemenue 3amay againmsa qaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIIeccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTuueckas padora no teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTHYECKUMH 1 1
dbopmynamu"

112 NHCTpyMEHTHI perieH3upOBaHUS 1

113 [IpakTrueckas paboTa 1mo Teme 1 1
"MHOrocTpaHU4YHbIE JOKYMEHTHI"
O6naunblie cepBuckl. KomnektuBHas

114 pabota ¢ nokymeHnTamu. [IpakTuueckas 1 0.5

pabora o Teme "KonnexkruBHas pabora ¢




JTIOKyMeHTamMu"

115

ABanu3 naHaelX. boipinye nanHeie

116

MamaHaoe oOy4eHne

117

AHanu3 JaHHBIX ¢ TOMOIMIBIO 3JIEKTPOHHBIX
Ta0JINIL

118

[IpakTrueckas padota mo Teme "AHanus
JAHHBIX C TOMOIIBIO AIEKTPOHHBIX
Tadymm"

119

[Toctpoenue rpadgukoB GyHKIHIA.
[IpakTrueckas paboTa 1mo Teme
"HarnsnHoe npencraBieHue pe3yabTaToB
CTaTUCTHUYECKONW 00pabOTKU JAHHBIX B
BUJIC JMarpaMM CpPEICTBAMH pelakTopa
9JEKTPOHHBIX TAOIUI"

0.5

120

Jlunum tpenna. [Ipaktuueckas padota mo
teme "[logOop MHUM TpeHa,
MPOTrHO3MpOBaHUE"

0.5

121

[Mon6op mapamerpa. [IpakTuueckas padbota
1o TeMe "YnclIeHHOE pellieHue ypaBHEHHI
C TIOMOIIIBIO TI0/100pa mapameTpa”

0.5

122

OnTumu3anus Kak MoUCK HaMIy4dIlIero
pElIeHUs B 3a/IaHHBIX YCIOBUSIX.
[IpakTrueckas padota mo Teme "Perenue
3a/1a4 ONTUMHU3ALUU C IOMOIIBIO
9JEKTPOHHBIX TAOIUI"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems




126 Pe3epBHOE Bpems 1
127 Pe3epBHOE Bpems 1
128 Pe3epBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 215

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtpoabHbie
padoTsI

IIpakTH4eckue
padoTsbI

JlaTa
U3yYeHH s

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

KonnyectBo nndopmaryu

AJIFOpI/ITMBI CXXaTusd JaHHBbIX

Anroputm Xadpmana

[TpakTuyeckas padora o Teme "Cxatue
AAaHHBIX C TIOMOIIBIO aJITOPUTMaA
Xapdpmana"

Anroputm LZW

AJIFOpI/ITMBI CIXKaTuA JAHHBIX C MMOTCPSAMHU.

[TpakTrueckas padota o teme "Cxxatue

TaHHBIX ¢ ToTepsiMu (anroputMbl JPEG,
MP3)"

0.5

CKopocTh Tiepe1aun JaHHBIX

[TomexoycToYnBbBIE KOMIBI

[TpakTrueckas paboTa Mo Teme
"[TomexoycToiYMBBIE KOABI"

10

Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMoeicTBue. CucreMHbiid 3 PexT.
VYrpasnenue kak HHOOPMAITMOHHBINA
nporecc. OOpaTHas CBs3b

11

Mogenu 1 MOJETMpPOBaHUE

12

I'padmr




13

Pemenwue 3amay ¢ momorrsto rpados

14 JepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas pabdora no Teme "[lonck

16 BBIUTPBINITHON CTPATErHH B UTPE C TIOJTHON
nHpopmaruen"

17 CpencTBa UCKYCCTBEHHOTO HHTEIIJIEKTA

18 [TpakTrueckas padota mo Teme "Cpeacrra
HWCKYCCTBEHHOT'O MHTEJIeKTa"
dopmanuzanus MOHATHS alTOPUTMA.

19 Mammna TrropyHTa KaKk yHUBEpcalbHas
MoJenb Beruuciaennil. Tezuc Yépua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHHe IPOCTOM MPOrpaMMBbl TSt
MamuHbl Teropunra"

21 Mammna [Tocta

22 HopmansHbie anropudmel MapkoBa
AJTOPUTMHYECKU HEpa3peIINMbIe 3aJauu.

23 3amaua octaHoBa. HeBO3MOKHOCTH
aBTOMAaTHYECKON OTIAaIKU MPOTrpaMM

24 Cno>XHOCTb BBIYUCIICHUI
[Touck mpOCTHIX YHCEN B 33JJAHHOM

25 JMarazoHe ¢ TOMOIIBIO aJlrOpUTMa
«pemiero IparocdeHar

26 [TpakTuyeckas padora no Teme "[lonck

MPOCTHIX YHUCEJ B 33JITaHHOM JHana3oHe"




27

MHoropa3psiIHbIe [esble YUCiia, 3a1a91
JUTHHHOU apu(METHKH

28

[TpakTrueckas paboTa Mo Teme
"Peann3anus BLIYUCICHUN C
MHOTOpPa3psAIHbIMHA YHCIaMH"

29

CroBapu (acconMaTUBHBIC MACCHBBI,
oToOpaxeHwus ). X3MI-TaOIUIIbL.
[Toctpoenue andaBUTHO-YACTOTHOTO
CIIOBaps JIJIs 3aIaHHOTO TEKCTa

30

[IpakTuyeckas pabora o Teme
"TTocTpoenue andaBUTHO-4aCTOTHOTO
cJI0Bapst U1 3aJaHHOTO TeKcTa"

31

AHanu3 TeKCTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue mocienoBaTeILHOCTEN 110
mabiony. PerymnsipHbie BRIpaKeHHS.
YacTOoTHBIN aHAIIN3

32

[TpakTrueckas padoTa mo Teme "AHanu3
TEKCTa HAa €CTECTBEHHOM SI3bIKE"

33

Crexu. AHanu3 mpaBUILHOCTH CKOOOYHOTO

BBIPpAXKCHUSA

34

Brruncnenue apupmerniyeckoro
BBIPQXEHUS, 3aITMCAHHOTO B TOCT(HUKCHON

dbopme

35

[TpakTuyeckas pabora o Teme
"Brruncienue apugpmMeTn4eckoro
BBIP)XEHUS, 3aIMCAHHOTO B IOCT(PHUKCHON

dbopme"

36

Ouepenu. Mcnonp3oBaHue ouepenu ais




BPEMCHHOI'O XpaHCHHU JaHHBIX

37

[TpakTrueckas paboTa Mo Teme
"Ucnonb3oBanue ouepenn"

38

HepeBbs. Peanuzanus aepesa ¢ TOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BonuHbIE
(bunapueie) nepesbs. [locTpoenue nepea
VIS 33JIaHHOTO apu(hMETHIECKOTO
BBIPAXKECHUS

39

[IpakTuyeckas pabora 1o Teme
"Ucnonp30BaHue 1€peBbEB AJIs
BBIYUCIICHUS apU(PMETUIECKUX
BBIpaXEHUI"

40

PexypcuBHBIC aTOpUTMBI 00X0/1a JepeBa.
Hcnonb30BaHre CTEKA M OYEPEIH JTS
o0xoma nepena

41

PekypcuBHBIC aITOpUTMBI 00X0/1a JIepeBa.
Hcnonb30BaHue CTEKA M OYEPEIH JTS
o0xoma nepena

42

Anroputmsel Ha rpadax. [Toctpoenue
MUHUMAaJIbHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOI'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpada

43

O6xon rpada B rmyouny. O6xox rpada B
LIHAPUHY

44

KonnuecTBo pa3auyHbIX MyTel MEXIY
BEPILIMHAMU OPUEHTUPOBAHHOTO
aIMKINYecKoro rpaga

45

Anroput™m JleliKkCTpHI.




46

[TpakTrueckas paboTa Mo Teme
"Bprurcienue JIMHbBI KpaTyalero myTa
MEXy BepluInHaMu rpada (aIroputM
Heitkerpsr)"

47

AnroputMm Dnoitga—Y opmiamia

48

3agaum, perraemMple ¢ TOMOIIBIO
ANHAMHUYCCKOT' O HpOI‘paMMI/IpOBaHI/ISII
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKITHIA

49

[IpakTuyeckas pabora 1o Teme
"Bbrunciienue peKypcuBHBIX (DYHKIIHIA €
MOMOIIBIO JMHAMUYECKOTO
IIpOorpaMMHUpoBaHus"

50

3ajauu, penaeMble ¢ TOMOIIbIO
TMHAMUYECKOTO MPOTPaMMHUPOBAHUS:
MOJICYET KOJTMYECTBA BAPHAHTOB

51

[Tpaktrueckas padota o teme "llomcuér
KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JTUHAMUYECKOT0 TPOrpaMMHUpOBaHUs "

52

3agaum, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MMPOTPAMMHUPOBAHUS:
3aa4y OIITUMU3AIIUN

53

[TonsiTue o mapagurmax
nporpamMmmupoBanus. O030p S3bIKOB
IIpOrpaMMHUPOBAHUS

54

[TonsiTre 06 00BEKTHO-OPHUEHTUPOBAHHOM
MPOrpPaMMHUPOBAHUH

55

O0BekxThI U Knacchl. CBOMCTBA U METOIBI
00BEKTOB




56

OOBEKTHO-OPUEHTUPOBAHHBIN aHATN3

[TpakTrueckas paboTa Mo Teme

S7 "Hcnonb30BaHre TOTOBBIX KJIaCCOB B 1
nporpamme"”

58 Pazpabotka mporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TOIX0/1a
[TpakTrueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPAMMBI C UCTIOJIB30BAaHUEM 1
KJ1acCoB"
WNukancymsuus. [Ipaktudeckas pabota mo

60 teme "Pa3paboTka Kinacca, HCTIOIB3YIOIETO 0.5
MHKAICYJIALNI0"

61 Hacnenosanue. Iomumopdusm

62 [IpakTuyeckas pabora o Teme 1
"Pa3paboTka uepapxuu Kiaccon"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.

63 [TpoexTupoBanue nHTEpPeiica
MOJIb30BATENS

64 [IpoexTupoBanue nHTEpPeiica
MOJTb30BATEIS

65 Vcrionp30BaHuE TOTOBBIX YIIPABIISIEMBIX
AJIEMEHTOB JIJIs IOCTPOCHUS HHTepdetica
[TpakTrueckas paboTa Mo Teme

66 "PazpaboTka mporpamMmsl ¢ TpadudecKkumM 1
uatepdeiicom"

67 N3ydenue BTOpPOro sA3bIka
IPOTPaMMHUPOBAHUS

68 N3yuenne BTOporo si3bka




MIPOrpPaMMHUPOBAHHUS

69

OTansl KOMIIBIOTEPHO-MATEMATHYECCKOT'O
MOACIINPOBAHUSA

70

JluckpeTusanus Ipyu MaTeMaTUHIeCKOM
MOJIETTUPOBAHUU HEMPEPHIBHBIX MPOLIECCOB.
MonenupoBaHue IBHKEHUS

71

[TpakTrueckas paboTa Mo Teme
"MonenupoBanue ABUKECHUSA"

72

MopenupoBaHre OMOJIOTHYECKUX CHCTEM.
[IpakTuyeckas pabora o Teme
"MonenupoBaHue OMOJIOTHYECKUX crcTeM"

0.5

73

MareMaTudeckue MOJICIN B SKOHOMHUKE.
BrrunciurenbHble 3KCIIEPUMEHTHI C
MOJICIISIMUA

74

BepositHocTHBIE MOAenu. [IpakTuueckas
pabota mo Teme "MmMuTarmonHoe
MOJEIUPOBAHUE C IIOMOIIBIO METO1a
Momnre-Kapno"

0.5

75

KommnbroTepHoe MOAETHpPOBaHHE CHCTEM
yIIpaBJICHUS

76

O6paboTka pe3ynbTaTOB YKCIIEPUMEHTA

77

Tabmuunble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, copTupoBKa U GUIbTpALIHs
JaHHBIX. 3aMpOChl HA BBIOOPKY JTaHHBIX.
3amnpocsl ¢ mapamerpaMu. Beraucisiemble
T0JIS B 3aMpocax

79

[TpakTrueckas padota mo Teme "Pabora ¢
rOTOBOI 0a30ii MaHHBIX"




MHuororabianyaslie 0a3bl JaHHBIX. THITEI

80 CBs3eH Mex 1y TaOnuiamMu. BuenHui
kitou. LlenocTHOCTH 0a3bl JaHHBIX
[TpakTrueckas paboTa Mo Teme

81 "Pa3paboTka MHOTOTaOIUYHOM Oa3bI
IaHHBIX"

82 3ampockl K MHOTOTAOIMYHEIM 0a3am
TAHHBIX

83 [IpakTruyeckas paborta o Teme "3anpockl K
MHOTOTA0IMYHOM 0aze TaHHBIX"

84 S3b1k ynipaBieHus naHHbBIMH SQL
[IpakTuyeckas pabora o Teme

85 "VnpaBneHue JaHHBIMU C TOMOUIBIO SI3bIKa
SQL”

86 Hepensimonnpie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WHTepHeT-IpUI0KEHUS
IlonsiTHE O CEpBEPHON U KIMEHTCKOU

88 qacTax caiita. TeXHONIOTHs «KIUEHT —
cepBep», €€ TOCTOMHCTBA U HEIOCTATKH

89 OcHoBbl s13p1Kka HTML

90 [TpakTuyeckas padora no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHoBbl s13p1Kka HTML

92 OcHoBsl si361ka HTML
[TpakTuyeckas padora no teme "Co3nanue

93 BeO-CTPaHUIIBI, BKIIOYAIOIEH

MYJIbTUMEAUIHBIC 00BEKTHI (PUCYHKH,




3BYKOBBIC JIaHHBIE, BUJIEO)"

94 OcHoBBI KackaaHbIX Tabmwu ctuieit (CSS)
[TpakTrueckas paboTa Mo Teme

95 "OdopmieHue CTpaHHIIBI C TOMOIIBIO 1
KaCKaIHBIX TaOmuI cTriieii"

96 Cuenapuu Ha s3bIKe JavaScript

97 Cuenapuu Ha s3bIKe JavaScript

98 ®dopMbI Ha BEO-CTpaHHUIIC

99 [TpakTrueckas padota o Teme "OOpaboTKa 1
naHHBIX hopm"

100 Pa3menenue Be6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (aitioB Ha calT
Kangpuposanue. Ucnpasienue

101 nepcnekTuBkl. ['ucrorpamma. Koppekuus
YPOBHEW, KOPPEKIUS IIBETA.
OoecrBeunBaHNe LIBETHBIX U300paKeHUI
BBon n300pakeHuii ¢ UCOIb30BAaHUEM

102 Pa3IUYHBIX U(POBBIX YCTPOUCTB. 05
I[TpakTuueckas pabora o Teme "OOpaboTKa '
¢ poBex Gortorpadpuit”
Perymib. PaboTa ¢ obnactsimu. OUIBTPHL

103 [IpakTuyeckas padora o Teme "Perymb 0.5
nudposbix Gororpaduit”
MHorocnoitHbie n300pakeHus. TeKCTOBbIC

104 cnou. Macka cnosi. Kananel. Coxpanenue
BBLIEJIIEHHOH o0acTh

105 [TpakTrueckas paboTa Mo Teme 1

"MHorocnoitHsie n300paxeHus"




[ToaroroBka uitocTpauii 11t Beo-

106 caiToB. [IpakTuyeckas pabora 1o Teme 1 0.5
" AHUMHUPOBaHHBIC U300paKEHUS"

107 Bekropnast rpaduka. Bekropuzamms 1
PacTpOBBIX U300PKECHHIA

108 [TpakTrueckas padota o Teme "BekTopHas 1 1
rpaguka"

109 HP.I/IHI_[I/IHBI IIOCTPOCHHUS U PEIaKTUPOBAHUS 1
TPEXMEPHBIX MOJEIEH

110 [TpakTuueckas pabora o teme "Coznanue 1 1
IIPOCTBIX TPEXMEPHBIX MoJIenen"

111 Cerounsie Mogenu. Marepuaibl 1

112 HpaKTI/I:IeCKaSI pabota no Teme "CeTouHble 1 1
MOJIETHN

113 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS. 1
Kamepsl

114 {;iic;:pqne;fﬂ pabota o Teme 1 1

115 AnnutuBHBIE TexHOJ0THU (3D-puHTEPHI) 1

116 [IonsiTHE O BUPTYaIbHOM PEATBLHOCTH U 1
JOTIOJIHEHHOH PEAIBHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOe Bpems 1

119 PesepBHOe Bpems 1

120 PesepBHOe Bpems 1

121 PesepBHoe Bpems 1

122 PesepBHoe Bpems 1




123 PesepBHOE BpeMms 1
124 PesepBHOE BpeMms 1
125 PesepBHOE BpeMms 1
126 PesepBHOe Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHOe Bpems 1
129 PesepBHOe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOe Bpems 1
132 PesepBHOe Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 10 136 36.5

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX HPUHIUIIOB YCTPOWCTBA M (PYHKUIMOHHPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMIIBHBIX KOMITBIOTEPOB; TEHICHIIHA
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHI; BIIaJICHUE HABBIKAMH DPabOTHI C
OIICPAIlMOHHBIMUA CHCTEMaMHd M OCHOBHBIMH BHAAMH IPOTPAMMHOTO
oOecrieyeHuss JUIsl  peIHIeHUs  y4yeOHbIX 3aJad 10  BBIOpAaHHOM

cricnyain3annun

1.2

Hanmume mnpexacraBiennii o 0a30BBIX NPHWHIMIAX OpraHU3alUA |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonnManre OCHOBHBIX IIPUHIUIIOB IOUCKPETHU3AlIWH Pa3JINYHBIX BHUI0B

uHpopmarun

1.4

[Tonnmanue 06a30BBIX aITOPUTMOB OOpPAOOTKM YHCIOBOM M TEKCTOBOM
uHpopManuy (3aMuCh YHWCEN B TMO3UIUOHHOW CHCTEME CUWCIICHHS,
JEIIMMOCTh IIEJIBIX YHCEN; HAXOXKJICHUE BCEX MPOCTHIX YHCEN B 3aIaHHOM
Iuarna3one; o0paboTka MHOTOPAa3PSAHBIX IEJIBIX YHCEN;, aHaIHu3

CHUMBOJIBHBIX CTPOK U APYTUX ), AITOPUTMOB IIOMCKA U COPTUPOBKU

1.5

3HaHue (YHKIUOHAJIbHBIE BO3MOXKHOCTH HWHCTPYMEHTAJIBHBIX CPEACTB

cpenbl pazpaboTKu

1.6

Brnagenne OCHOBHBIMU CBEACHHSMH O 0a3ax IaHHBIX, UX CTPYKTYpE,

CpencTBax CO3/IaHus ¥ padOTHI C HUMHU

1.7

IToHnMaHKe BO3MOXKHOCTEM U OIPAHUYECHUM TEXHOJIOTUN UCKYCCTBEHHOI'O
UHTEJUIEKTa B pa3IMYHBIX OO0]ACTAX; HAIWYME TPEACTaBICHUH 00
UCNOJb30BaHUU  HMH(QOPMALMOHHBIX  TEXHOJOTMH B pa3iIM4HbIX

npodeCCHOHANIBHBIX chepax

1.8

Brnagenue TeopeTHUECKMM anmapaToM, IO3BOJISIIOIIMM OCYILECTBIATh
IPEJICTaBICHUE 3aJaHHOI'0 HATYpaJbHOIO YMCJIa B Pa3jIMYHBIX CHCTEMax
CUMCIICHUS; BBINOJHATh TNPEoOpa3oBaHMsl JIOTMUECKUX BBIPAKEHUH,
UCIIOJIB3YSl 3aKOHBI anreOpbl JIOTHKHU; ONpEeAeNsaTh KpaT4allinil myTh BO
B3BELIICHHOM rpade M KOJIWYECTBO IMyTed MeXIy BepIIMHAMH

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada




Ymemo

2.1

YMeHne HCnonb3oBaTh KOMIIBIOTEPHO-MAaTEMaTH4YECKHE MOJAEIU Ul
aHamu3a 0OOBEKTOB M MPOLECCOB: (POPMYJIMPOBATh 1I€JIb MOJEIUPOBAHUS,
BBINOJHATh QHAJIN3 PE3YJIbTATOB, MOJYYEHHBIX B XOJA€ MOEIUPOBAHMUS;
OLICHMBATh aJIEKBATHOCTH MOJEIHM MOJACIHPYEMOMY OOBEKTY WIIH

MPOLIECCY; MPEICTaBIATh Pe3yIbTaThl MOJACIMPOBAHUS B HATJISTHOM BHJIE

2.2

VYMeHne KiacCH(pHUIMPOBATH OCHOBHBIE 33/1a4d  aHAINM3a JIAHHBIX
(TpOrHO3UpOBaHUE, Kiaccudukanus, KJIacTepU3alus, aHaJIn3
OTKJIOHEHHI1); TMOHMMATh IOCIEJ0BATEIBHOCTh PEUICHUS 3aJad aHajIu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIEHKA Ka4eCTBa JaHHBIX,
BBIOOp W (WJIM) TOCTPOCHHE MOJENU, NpeoOpa3oBaHUE JIaHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPIPCTAHUA PC3YJILTATOB

2.3

YMenue onpenensatb HHOOPMAITMOHHBIM 00bEM TEKCTOBBIX, IpadUUECKUX
Y 3BYKOBBIX JTAHHBIX MPH 33JIaHHBIX ITapaMeTpax JAUCKPETU3alUU. Y MEHUE
OTpEACNATh CPEIHIOI CKOPOCTh TMEpeladyd  JaHHBIX, OIICHUBATH
HN3MCHCHUC BPCEMCHHU TICpCAaun IMpUu U3IMCHCHHUU I/IH(bOpMaI_[I/IOHHOFO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHajla CBSI3U

2.4

YMeHue CTpOUTh KO, 00eCHeuMBaIONIMKA HAUMEHBLIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnoib30BaTh MPU PEUNIEHUHM 3a7ad CBOMCTBA MO3UIIMOHHOU
3aIlIMCcu 4ucCcCl, aJIFOpI/ITMBI HOCTpOGHI/IH 3aIlIluCu 4uciia B HOBHHHOHHOﬁ
CUCTCMEC CUHCIICHUSA C 3aJaHHBIM OCHOBAHUCM H HOCTpOGHI/IH quciia 110
CTpPOKE, COAepIKallell 3amuch ATOTO YWCIa B TO3UIIMOHHOW CHCTEME
CUMCIICHHSI C  3aJlaHHBIM  OCHOBAaHHMEM;  yMCHHE  BBITIOJHATH

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

2.6

YMeHue CTpoUTh JIOTUYECKOE BBIPAKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHbIX ¢opMax MO 3aJaHHOM  Tabmuie
UCTUHHOCTH; HCCJIENOBaTh 00JacTh HMCTHMHHOCTH  BBICKA3bIBaHWS,

COACPKAIICTO MCPCMCHHBIC,; PCHIATL HCCIIOXKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHune pemarb alrOpUTMUYECKUE 3aJadd, CBS3aHHBIE C aHAIU30M
rpadoB (3a7aun IMOCTPOEHHS ONTHUMAIBHOIO IYTH MEXIY BEpIIMHAMHU
rpada, onpeneneHuss KOJMUECTBA PAa3UYHBIX MyTeH MEXAY BEpIIUHAMH

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO0 rpaga)

2.8

YMeHune ucnonb30BaTh JEPEBbs IPU aHAIM3€ U MOCTPOCHUH KOZIOB U IS
NpeCTaBiIeHNs apu(METHUECKUX BBIPAKEHHUM, TpU peIIeHUH 3a/ad
IIOMCKA U COPTUPOBKM; YMEHHUE CTPOUTH JEPEBO HUIPHI II0 3aJaHHOMY

IrOpUTMYy; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPBIIIHYIO CTPATETHIO




UTPBI

2.9

YMeHue aHanM3upoOBaTh ANTOPUTMBI C  HCIOJNH30BAHHEM  TaOHIL
TPACCUPOBKU; ONpPEAENATh 0e3 UCIOIb30BaHUS KOMIIbIOTEpA Pe3yibTaThl
BBIMIOJTHEHHS] HECJIOKHBIX MPOrpaMM, BKIIIOUYAIOUINX LUKJIIbI, BETBICHUS U

noanporpamMmsal, IMpu 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue ompeneniTh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIe AJITOPUTMBI, JBOMYHBIA TOMCK) W TNPUBOJUTH HPUMEPHI

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

211

BrnaneHne yHHBEpPCATBHBIM SI3BIKOM MPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMH 0 6a30BBIX
TUIIAaX OJAHHBIX W CTPYKTYpaxX HAaHHBIX; YMCHHC HCIIOJIb30BaTh OCHOBHBLIC
VIpaBIAIOIMIAE  KOHCTPYKIMHM,  YMEHHUE  OCYIIECTBIATH  aHAJIU3
NPE/UIOKEHHOW ~ MPOTpaMMBl:  ONPEIENSATh  pe3yabTaTbl  PabOTHI
NPOTPaMMBbI TIPY 33IaHHBIX MCXOJHBIX TAHHBIX; OMPEIEINsATh, MPU KaKUX
HCXOJHBIX JAaHHBIX BO3MOXKHO IIOJYYCHUC YKA3aHHBIX PC3YJIbTATOB,
BBIABIISITH JIaHHBIE, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKe B paboTe
OporpaMMbl,  (OPMYJIHPOBAaTh  TPEMIOKEHHS [0  YIYYIICHHIO

IPOTPaAMMHOTO KOJIa

2.12

YMeHue peanu3oBbIBATH Ha BBIOPAaHHOM JUIA  HM3Y4YCHHS  SI3BIKE
nporpaMMupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUTIOBBIC JITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX IOCIEA0BATEILHOCTEH
U MAacCHMBOB: IIPEJICTaBIEHHME YHWCIa B BUAE HaboOpa MPOCTHIX
COMHOXHUTENCH; HaXO0XIEeHHE MaKCUMAJIbHOW (MHUHUMAIBHOM) IUQPHI
HATYpaJIbHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUUCIICHUS C OCHOBAHUEM,
He mpeBblmaomM  10; BbUUCIEHHE OOOOMIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MacCHMBa WJIM YHCJIOBOH IOCIIEAOBATEIBLHOCTH (CYMMBI,
NPOM3BEACHUS  CPEJHEro  apu(METUYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY DJIIEMEHTOB MAaCCHBA;, yMEHHE
UCMOJIb30BaTh B MpOTpaMMax JaHHBIC PA3IUYHBIX THIIOB C Y4YETOM
OTpaHWYCHUN Ha JMANa30H WX BO3MOXHBIX 3HAYCHUU, MPUMEHSTH IMPHU
peIIeHNH 3a7ad CTPYKTYPHl NAaHHBIX (CITUCKH, CIOBApH, CTEKH, OYCPE/H,
JIepEBBS1); IPUMEHATh CTaHAAPTHBIE U COOCTBEHHBIC TMOAPOTPAMMBI IS
00pabOTKM YMCIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCHOJIB30BATH IMPH
pa3paboTke mporpaMMm OMOIMOTEKH TOAMPOTPaMM; YMEHHE UCIIOJIb30BATh

CpEICTBA OTJIAJIKH MPOTrPaMM B Cpeie POrpaMMHUPOBAHHUS

2.13

YMenue HUCIIOJIB30BATh SJICKTPOHHBIC Ta6J'II/II_IBI JIIsL aHaJIM3a,




MIPEACTABICHUS W 00paOOTKM JTaHHBIX (BKIIOYAs BHIOOP ONMTHUMAIBHOTO
pelieHusi, moadop JMHUM TPEHJA, PELICHHE 3ahad MpPOTHO3HPOBAHUSA);
YMEHHE HCIONb30BaTh TaOJIM4YHBIE (pENSIMOHHBIE) O0a3bl MAHHBIX U

CIIPaBOYHEBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaThH JINYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
UCTOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
IIOHUMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX

ycIIyT, IHGPOBBIX 00pa30BaTEIbLHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1

[{udposas rpaMOTHOCTH

11

OcHOBHBIE TEH/ICHIIUU Pa3BUTHS KOMITbIOTEPHBIX TeXHonorui. [lapamnensHsie
BbIuKciIeHHs. MHOromnpolieccopHbie cucteMbl. Pacnipenenénubie

BBIUHCIIUTENBHBIE CUCTEMBI U 00pab0TKa OONBININX TaHHBIX

1.2

HpI/IHI_II/IHI:I HOCTpOGHI/IH nu annapaTHble KOMITOHCHTHEI KOMHBIOTGpHBIX C€T€I>'I.
CereBble mnporokosibl. Cerp HWMuTepHer. Agnpecauuss B cetu MHTepHer.
IMpotokoner creka TCP/IP. Cucrema momennsix uméH. Pasnencuue IP-cetn Ha

MOJCETH C IOMOIIILI0 MAaCOK MOACeTel

1.3

®aiinoBas cucrema. Ilouck B (daitnoBoii cucreme. [IpuHIUIIBI pa3MemeHust U
WMEHOBaHMs (aitioB B mosroBpeMeHHON mamsatu. [1laGmoHbl ns ommcaHus

rpyni ¢ainos

14

CkopocTh mepeiayd  JaHHBIX. 3aBUCUMOCTb  BpPEMEHM Iepelaud  OT

nH(pOPMalMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHalla CBS3U

1.5

HIudpoanue maHHbIX. CUMMeETpUYHbIE U HecuMMeTpuuHble mudpsl. [ndps
npoctoii 3amensl. [Iudp Lezaps. [udp Buxenepa. Anropurm mmdpoBanus
RSA

1.6

Konpl, mo3Bosnstone 0OHapyKUBaTh U UCHPABIATH OMIWOKH, BOSHUKAIOIIIE TTPU
nepenaye naHHbIX. Paccrostane XomMunra. KonupoBaHue ¢ moBTOpeHUEM OUTOB.

Kozapr XomMmunra

Teoperuueckre 0OCHOBBI MH()OPMATHKU

2.1

JlBonyHoe  koaupoBaHue. PaBHOMEpHbIE U HEPaBHOMEpHBIE  KOJBbI.
JlexoaupoBaHue cOOOIICHUH, 3aMCAaHHBIX ¢ TOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycenosue ®ano. IlocTpoeHne OAHO3HAYHO ACKOAMPYEMBIX KOAOB C IIOMOIIBIO

JepeBa

2.2

Teopernueckne MOAXOAbI K OLEHKE KojaudecTBa HH(popmauuu. EnuHuUIb!
U3MEpEeHUsT KoyimdecTBa WHPopMaruu. AnpaBUTHBIA MOAXOI K OICHKE
KoiuuecTBa MHGopManuu. 3akoH aAAWTUBHOCTH uH(opmanuu. Dopmyna

Xaptiu. Madopmarnus u BepostHocTh. Dopmysa [lenHona

2.3

Cucrembl cuucinenus. Pa3BépHyTas 3amuch LENBIX HW JAPOOHBIX dHCET B
MO3UIMOHHON cucTeMe cuuciaeHns. CBoicTBa IMO3UIMOHHON 3alUCH YHCIIA:
KOJTMYECTBO ITU(p B 3amUCH, MPU3HAK JCITUMOCTH YUCIIa HA OCHOBAHHE CHCTEMBI
CUHCJICHHS. ATOPUTM TIEPEBO/IA TIEJIOT0 YKciia U3 P-MUHON CHCTEMBI CUMCIICHUS

B JCCATUYHYIO. AJITOPUTM TepeBoJa KOHEUHOH P-uuyHOi ApoOu B AECATHUHYIO.




ANropuTt™m nepeBoja LEJIOr0 4Mciaa U3 AECATUYHOW CUCTEMbI cuucieHus B P-
nunyo. IlepeBox KOHEYHOH pecATHUHOM Jpodbu B P-nunyro. J[BowuHas,
BOCBMEpUYHAs U LNIECTHAALATEPUYHAS CUCTEMBI CUUCIICHUS, CBSI3b MEXAY HUMU.

ApudmeTnueckre onepanuy B HO3UIIMOHHBIX CUCTEMaX CUHCICHUS

2.4

Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CHUCIICHUA. ILBOI/I‘-IHO-,Z[GC}ITI/I‘-IHa}I CHUCTEMA

CUMCIICHUA

2.5

Komuposanue texcroB. Konuposka ASCII. OgHoOaliTHpie KogupoBku. CTanaapT
UNICODE. Koauposka UTF-8. Ompenenenue wuH(GOpMAIMOHHOTO 00BEMa

TEKCTOBBIX COOOLLIEHUN

2.6

KomupoBanue nzobpakennii. Onenka nHGopMamoHHOTO 00bEéMa rpaduIecKux
JAHHBIX TIPU 3aJIaHHBIX Pa3pelIeHUH U TIyOMHE KOAWPOBaHUS mBeTa. L[BeToBbIC
monenu. KoaupoBanue 3Byka. OneHka HH(OPMAIIMOHHOTO 00BbEMa 3BYKOBBIX

JIaHHBIX IIPU 3aJaHHBIX YaCTOTE JUCKPETU3ALNHU U PA3PSIAHOCTH KOJAUPOBAHUS

2.7

Anrebpa goruku. IloHsTe BbICKa3bpIBaHMs. Bpicka3biBaTenbHBIE (OPMBI
(mpenukatsl). KBaHTOPHI CyIIeCTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOmuubl HMCTUHHOCTU. Jlormdeckue BbIpaXKEHUS.
Jlornueckue ToxkaecTBa. JIornyeckue onepanyuy u onepanuy HaJl MHOKECTBAMH.
3aKoHBl aiareOpspl JIOTMKU. OKBHUBAJIEHTHBIE IPEoOpa3OBaHUs JIOTMUECKUX
BBIPAKECHUM. JIornueckue ypaBHEHUs U CUCTEMbI YPaBHECHUN.

Jlornueckue (GYHKIMU. 3aBHCUMOCTh KOJHYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKLUH OT KOJMYECTBA apryMEHTOB.

Kanonnueckue ¢hopMbl TOTHIECKUX BBIPAKESHUN

2.8

COBepI_HeHHBIG JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMaJIbHBIC q)OpMBI,

AJIT'OPUTMBI UX ITOCTPOCHUSA 110 Ta6J'II/IHe UCTUHHOCTHU

2.9

Jloruueckne »dJIe€MEHTH B cocTaBe Kommbiorepa. Tpurrep. Cymmartop.
Mmuoropa3psansslii cymmarop. [loctpoeHne cxem Ha JOTMYeCcKUX 3JIEMEHTax IO
3aIaHHOMY JIOTMYECKOMY BBIPQXXEHHUIO. 3alHUCh JIOTMYECKOTO BBIPAXKEHUS 10

JIOTHYECKOU cXeMe

2.10

Mopnenn u mopenupoBanue. llenn mopenupoBaHus. AJEKBAaTHOCTb MOJENN
MoJenupyeMoMy 00BbeKTy Win nporeccy. @opmanuszanus NpUKIAIHbIX 331a4.
[IpencraBienue pe3ynbTaToB MOAEIUPOBAHUS B BUE, YA0OHOM ISl BOCTIPUSATHUS

4yeoBeKoM. ['padryueckoe mpeacTaBIeHHe TaHHBIX (CXEMBbI, TaOIUIIbI, TPAPUKH).

2.11

[IpencraBinenue uenbix 4YHCEN B NaMATH Kommbiorepa. OrpaHHUYeHHOCTH
Jara3oHa YHCeN TPH OrPaHMYCHUHM KOJWYEeCTBa paspsnoB. llepemonmnenue
pa3psHOi ceTkH. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBINA OUT. J[[BOMYHBIIH
JIOTIOJTHUTEIBHBIN KO/ OTPULIATENIbHBIX YHCET.

[ToOutoBble norumueckue onepanuu. Jlormueckuit, apudmerudeckuii u

nukmueckuii  cagurd. [lludpoBanne ¢ mMOMOIIBIO TMOOUTOBOM  OIEpaIuu




«uckiroyaromee NJIN»

2.12

HPGI[CTaB.HeHI/IG BCIICCTBCHHBIX YHUCCJI B IIaMSITHU KOMHBIOTepa. 3Haqama;1 HacCTb
U TOpANOK 4Yucia. Jlmama3oH 3HaYeHWW BeHIECTBEHHBIX uucen. [Ipobiembr
XpaHEHHUs] BEIIECTBEHHBIX YHCEN, CBS3aHHBIC C OTPAHMYCHHEM KOJIWYECTBA
pa3p;111013. BBIHO.HHQHI/IG onepaunﬁ C BCIICCTBCHHBIMHU 4YHCIIaMH, HAKOIIJIICHUC

OIINOOK IMPpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHble TOHATHA. Buapl rpados. Onucanue rpadoB C MOMOIIBIO
Matpul, CMCKHOCTH, BCCOBBIX MaTpul, CIIMCKOB CMCKHOCTH. Pentenue
AITOPUTMUYECKUX 3a]ad, CBS3aHHBIX C aHanu3oM rpadoB (TocTpoeHUe
ONTUMAIIFHOTO TYTH MEXAYy BepIIMHAMHU rpada, ompenesieHue KOJIHYeCTBa

pPa3IUYHBIX MyTed MEXIy BEpIIMHAMU OPUEHTUPOBAHHOTO ALMKINYECKOTO

rpada)

2.14

HepeBbsi. bunaproe nepeBo. JlepeBbss moucka. CmocoObl 00xoja aepesa.
[IpencraBnenne apudMeTHUECKUX BBIpAKCHUN B BUAE JepeBa. Mcmomb3oBaHue

rpadoB u 1epeBbEB IPU ONMUCAHUH 0OBEKTOB U MPOIIECCOB OKPYXKAIOIIETO MUPa

2.15

JIMcKpeTHBIE UTPHI ABYX UTPOKOB C MOJHON nH(popmanuei. [loctpoenue aepesa
nepebopa BapHaHTOB, OIMCAHHWE CTpPATErMd WIPhl B Tabmu4yHOU (opme.

Bbrpeiiabie ¥ IpOUTPHILIHBIE TO3UIUHN. BBIUTPHIIIHBIE CTpaTeruu

2.16

CpenctBa  HCKYCCTBEHHOTO  WMHTENIEKTa.  VneHTHUKalus U MOHUCK
n300paxxeHui, pacro3HaBanue jull. Vcroib30BaHHEe METO/I0B MCKYCCTBEHHOI'O
MHTEJJIEKTa B 00yJaromux cucremax. Mcrnonb3oBaHue METOA0B HCKYCCTBEHHOTO

UHTEJUIeKTa B poOoToTexHuke. MiHTepHeT Bemeil. HeliponHble ceTn

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanusanus MoHATHS anropurma. Mammua ThrOpUHIra Kak yHUBepCalbHas

MOJENb BBIYUCIEHUMN

3.2

OrneHka CIIOKHOCTH BBIYHCICHHH. Bpemss paboTel m 00BEM HCMOIB3yeMO
naMsTH, ux 3aBUCUMOCTH oT pasmepa HUCXOOHBIX JaHHBbIX. OI.[GHKa
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI [OJIMHOMHUAIBHON
cnoxHoctu. Ilepebopubie anmroputmbl. IlpuMepsl pa3IuYHBIX aJITOPUTMOB

pelIeHus OHOM 3a7au, KOTOPbIE UMEIOT Pa3InYHYIO CI0XKHOCTh

3.3

OmnpeneneHue BO3MOXKHBIX PE3YJIbTaTOB PA0OTHI MPOCTEHIIMX aJTOPUTMOB
YIPAaBICHUS HUCIOJHUTEIAMUA W BBIYMCIUTEIBHBIX anropurMmoB. OnpenencHue

UCXOJHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

3.4

Anroput™mbl 00pabOTKM HATYpPadbHBIX YHUCEN, 3alFCAHHBIX B IMO3UIIMOHHBIX
CUCTEMaxX CYHUCJICHHA: pa30MeHHe 3amucH 4YKcia Ha OTHeNbHble LUPHI,
HaXOXJEHWE CYMMBI U Tpou3BeAeHHs UU(pp, HAXOXKICHHE MaKCUMAalIbHOMN

(MUHUMAaNBHON) IUPHI.




[IpencraBnenre uyucia B BHJAEC HAOOpa MPOCTBIX COMHOXKHUTENIEH. AJITOPUTM
6I>ICTpOI‘O BO3BCJICHUA B CTCIICHD. ITonck MPOCTBIX YUCCII B 3a/JTaHHOM JHAIIA30HC

C TIOMOUIBIO AJITOPUTMA «peIIeTo DpaTocheHar

3.5

MHoropa3psigHbIe [elble Ynucia, 3aa49u JJTHHHON apuMeTuKu

3.6

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LEJIOYHCIICHHbIe, BEIIECTBEHHbIE, CHMBOJbHBIC, JOruueckue. BerBieHus.
Cnoxusbie ycnoBud. Lukiel ¢ ycnoBueM. [{UKIIbI O HEpEMEHHOM.

OO6paboTka NaHHBIX, XpaHAMUXCcs B (aitnax. TeKCToBble W JABOMYHBIC (HaMIIbI.
daiinossie mepeMeHHble ((PaitmoBble ykazatenu). Urenue u3 (aitna. 3anuch B
dbaiin.

PazOuenue 3agaun Ha noazanayn. [loqnporpaMmel (pouenyps! 1 QyHKINH).

Hcnonp3oBanue cranaapTHON OMOIMOTEKH SI3bIKa TPOTPAMMUPOBAHUS

3.7

Pexypcus. PexypcuBable mponenypsl U dyHKIuH. Mcmonap3oBaHWe cTeka s

OpraHH3ali PEKYPCHUBHBIX BHI30BOB

3.8

UYucnennele MeToasl. TouyHOe M mpUONMKEHHOE pelieHus 3amadu. YucineHHoe
pelieHre ypaBHEHHMI C MOMONIbIO Moadopa mapamerpa. UMCIEHHBIE METO[bI
pelleHus ypaBHEHMH: MeToa T1epebopa, METOJl IMOJIOBUHHOTO JICTICHHUS.
[IpubnuxEHHOE BHIUMCICHHUE [UIMH KPHUBBIX. BhraucieHue riomanei ¢uryp c
MOMOIIBI0 YHCIICHHBIX METOAOB (METOJ MPSIMOYTOJbHUKOB, METOJ| Tpameuuit).
[Touck ™akcumyma (MUHHUMYMa) GYHKIHH OIHOW TEPEMEHHONH METOJIOM

ITOJIOBUHHOT'O ACJTICHUA

3.9

OO6paboTka  CHMBONBHBIX  JaHHBIX.  BcTpoeHHbIe ~ (QYHKIHMH  sI3bIKA
MIPOrpaMMHUPOBAHUS ISl 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA TOSIBICHUNH CHMBOJA B CTPOKE,
pa3OueHne CTPOKM Ha CJOBa IO MPOOENbHBIM CHMBOJIAM, TOUCK IOJICTPOKHU
BHYTPU JaHHOM CTPOKHM, 3aMEHa HAWJICHHOW MOACTPOKM Ha JPYIyl0 CTPOKY.
['eHepanust Bcex CJIOB B HEKOTOpPOM alihaBUTE, YIOBJIETBOPSIOUINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3zoBanue uncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBel M TOCIIEOBATENLHOCTH  YHCEN. BbunciaeHne  000OIMIEHHBIX
XapaKkTEPUCTUK DJIEMEHTOB MAacCMBa WJIH YHCIOBOM IOCIEN0BATEIbHOCTH
(CyMMBI, TpOU3BEACHHUS, CPEIHEro apu(PpMETHUYECKOro, MHUHUMAIBHOTO U
MaKCUMQJIBHOTO  JJIEMEHTOB, KOJMYECTBA JJEMEHTOB, YAOBJIETBOPSIOLIUX
3a/IaHHOMY YCJIOBHUIO). JIMHEHHBIM MOMCK 3aJaHHOTO 3HAYEHUSI B MAacCCHUBE.
Anroput™mbl pabOTBl C 3JEMEHTaMHU MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJHOMEpPHOro maccuBa. IIpocTeie METOIbI COPTHUPOBKHU
(MeTomx mMy3BIpbKa, METOJ BBIOOpa, COPTHPOBKAa BcTaBKamu). CopTHUpOBKa
ciusiareM. breicTpas coptupoBka MmaccuBa (anroputMm QuickSort). J[BowdHbIi

IOUCK B OTCOPTHPOBAHHOM MAaCCHUBEC




3.11

JIBymepHBbIE MaccuBBl  (MaTpuIlbl). AJNTOpUTMBI O0pPabOTKH  JBYMEPHBIX
MAaCCHUBOB: 3allOJIHCHUC ABYMCPHOI'O 4YHCJIOBOTO MACCUBA 110 3aJdHHBIM
InmpaBujiaM, IOUCK 3JICMCHTA B ABYMCPHOM MACCHUBEC, BBIYHCIICHUC MAKCHUMYyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JABYMEPHOTO MAacCHBa, MIEPECTAaHOBKA CTPOK H

CTOJIOITOB JBYMEPHOI'O MacCHBa

3.12

CrnoBapu  (acCOllMaTUBHBIE  MAaCCHBBI,  OTOOpakeHUs).  XOII-TaOIHUIBL.

[MocTpoenue anhaBUTHO-YACTOTHOTO CIOBAPS IS 33JaHHOTO TEKCTA

3.13

Crexku. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO BBIpaXKEHHA. BblumcieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B TIOCTPHUKCHOHN Gopme.

Ouepenu. Micrionp3oBanue o4epeu 11k Bp€MEHHOTO XpaHEHHUS TaHHBIX

3.14

Anroputmbl Ha rpadax. [locTpoeHMe MHUHMMaIbHOIO OCTOBHOIO JepeBa
B3BELICHHOTO CBSI3HOTO HEOPHUEHTHpPOBaHHOTO Tpada. KommuecTBo pasnuyHbIX
nyTeil MeXy BepIIMHAMHI OPUEHTHPOBAHHOTO AIUKIMYECKOTO Tpada. AIroputm

JenkcTphl

3.15

HepeBps. Peanusanus gepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. IlocTpoeHue nepeBa A 33JaHHOTO apUPMETHYECKOTO
BbIpa)keHUs. PexypcuBHBIE anroputmsl 00xona aepesa. Vcnonab3oBaHue creka U

odepeau i1 00Xo/a aepeBa

3.16

JuHnaMuuyeckoe MporpaMMHUpPOBAHUE KAaK METOJI pEUICHUs 3a7ad C COXpaHEHUEM
IPOMEKYTOUHBIX PE3y/IbTaTOB. 3a/1a4H, pellaeMble C MOMOIIBIO JUHAMHYECKOTO
IPOrPaMMUPOBAHHUS: BbIUMCICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOIMYECTBA

BApHUAHTOB, 3aa4U ONITUMU3AlIUN

3.17

[TonsitTue 00 OOBEKTHO-OPUEHTHPOBAHHOM TMporpaMMupoBaHur. OOBEKTH U
kiaccbl. CBOMCTBA M METOJbI 00BbEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHAIH3.
Pa3paboTrka mporpamMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TIOJIXOA.

Wukancynsimusi, HacieIoBaHue, MOJTUMOPPU3M

HNudopmalinoHHbIE TEXHOJIOTUN

4.1

Anammuz JAaHHBIX. OcHOBHEIE 3ala4u aHaJIM3a MAJaHHBIX! IIPOTrHO3UPOBAHUC,
KJaccuuKanus, KiacTepu3anus, aHaiau3 oTkiIoHeHui. [locnemoBarenbHOCTH
pelleHys 3a/lad aHajan3a JaHHbBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA
KauecTBa MJAaHHBIX, BBIOOp M (WJIM) TIOCTPOSHHUE MOJENH, MpeodOpazoBaHUE
JaHHBIX, BU3yaJIM3allUuA AJAaHHBIX, HHTCPIIpCTALUA PC3YJILTATOB. HpOFpaMMHBIG
cpeactBa U VHTepHeT-cepBHUCH i1 OO0paOOTKM M MPEJCTaBICHUS JaHHBIX.

bonwmme nanaple. MammHHOE 00yUeHUe

4.2

AHaM3 JaHHBIX C TOMOIIBIO D3JICKTPOHHBIX TaONUIl. BBIYMCICHHE CYMMBI,
CpemHero  apu(METHUeCKOro, HaubOombiiero (HAaUMEHBIIETO)  3HAYCHUS

nuarna3oHa. Beraucnenune kod(gUIMEHTa KOPPEISIUU JIBYX PSAIOB JTaHHBIX.




[MocTtpoeHue cronbuaThiX, JUHEHUYATHIX M KPYroBbIX auarpamm. [loctpoenue
rpadukoB pynknuii. [logbop muHUYM TpeHa, pereHue 3a1a4 TPOrHO3UPOBAHUSI.

Pemenne 3ala4 ONTUMHU3AIIUA C TIOMOIIBIO SJICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzamyisi TNpU  MAaTEMaTHYECKOM  MOJACITUPOBAHWU  HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JBWKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTHdeckue MOAETM B  OKOHOMHKE. BbruuciurenbHbIe
JKcIepuMeHThl ¢ MojensiMu. OOpaboTka pe3yiabTaToB 3KcrepuMeHTa. Merton
HAUMEHBIINX KBaapaToB. OIEHKAa YHCIOBBIX MApPaMETPOB MOJACTUPYEMBIX
00BEKTOB M TMpoleccoB. BoccTaHoBieHHE 3aBUCUMOCTEH IO pe3ylbTaraM

IKCIIEPUMEHTA

4.4

BeposarHocTHbIE MOJIEIIN. Metonabl Momnre-Kapo. NmuranmonHoe

MOACIINPOBAHHUC. CucreMBl MacCOBOTrO O6CJIy)KI/IBaHI/I}I

4.5

Tabmuunble (pensuoHHbIe) 6a3bl JaHHBIX. TabnuIa — IpeICcTaBICHUE CBEACHUIN
00 omHOTHHHBIX 00BekTax. [lone, 3amuchk. Kimrou tabmunpl. Pabora ¢ roToBoi
0a3oi maHHBIX. 3amojHeHue 0a3bl JaHHBIX. [loWCK, copTHpOBKA U (UIBTpAITUs
JaHHBIX. 3ampockl Ha BBIOOPKY JAHHBIX. 3ampochl C TapaMeTpPaMH.
Berancisiembie 1oJis B 3aMpocax.

Mmuorotabnuunbie 6a3bl JaHHBIX. TUMBI cBs3el Mexny Tabnunamu. BHemHui

ko4, LlemocTHOCTE 6a3bl JaHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JaHHBIX

4.6

TexkcroBblii mpoueccop. CpencrBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTYpUpOBaHHBIE  TEKCTOBbIE  JOKyMEHTHl.  CHOCKH,
ornaBineHue.  IlpaBuna  OUTHPOBAaHUS ~ UCTOYHUKOB U O(QOPMIICHHS

OuOIMOrpaPUIECKUX CCHITIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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