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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOn€éHHbIA ypOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusa pa3paboTaHa Ha OCHOBE TPEOOBAaHUM K pe3ysibTaTaM
OCBOCHHSI OCHOBHOW  00pa3oBaTENbHOM  MpOTpamMMbl  CPETHETO  OOIIero
obpazoBanusi, npenacrarieHHbIXx B @I'OC COO, a taxxe denepaibHol pabouei
IpOrpaMMbl BOCITUTAHHUSL.

[IporpaMma mo wuHpopMaTHKe MAET MPEACTABICHUE O IeNAX, OO0IIen
cTparermu OOy4YeHHUs, BOCHUTAHHMS M PAa3BUTUS OOYYArOIIMXCS CpEACTBAMHU
yuebHoro mpenmetra «MHpopmarukay Ha yrayOnE€HHOM YpPOBHE, YCTaHABIMBACT
00s13aTenbHOE npeaIMeTHOe coJiep;KaHue, npeycMaTpuBaeT ero
CTPYKTYypUpOBaHHE IO pa3zesiaM M TeMaM Kypca, OIpeessieT pacipeiesieHue ero
o kjaccaMm (TojaM M3y4deHus), JaéT MPUMEPHOE pachpenesieHne y9eOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIYyeMyl (TMPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3y4eHUS C  y4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTUKM Yy4eOHOTO mpolecca, BO3PACTHBIX
0COOCHHOCTEHN 00yYarOIINXCS.

[TporpamMma Mo nHGpOPMATHKE OMPEeIIAeT KOTMUYSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTePUCTHKU Y4eOHOTO MaTepHalia JJs KaXIO0TO rojia U3yuyeHus, B TOM YUCIIe
JUISL COZIEPKATEIIbHOTO HATIOJHEHHsI Pa3HOTO BHJAa KOHTPOJS (TPOMEXKYTOYHOM
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX POBEPOYHBIX pabor,
roCy/IapCTBEHHOW UTOroBoi arrectanmu). [Iporpamma no uHbopMaTuke sBIsIETCS
OCHOBOHM JJII COCTaBJICHHS AaBTOPCKUX YyUYEOHBIX MPOrpaMM H Y4EOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmartuka B cpenHeM o01ieM 00pa30BaHUU OTPAXKAET:

CYyIIHOCTb HMH(POPMATHKU KaK HAyYHOM JAMCUMIUIMHBI, H3yYarollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTU3aLUKA UHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE  O0JlacTW  TPHUMEHEHHUs HH(DOPMATHKH, TPEXKAE  BCETO
UH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUAIBbHYIO chepy;

MEXIUCITUTUTMHAPHBIN ~ XapakTep HWHPOpMAaTUKH ¥ WHGOPMAIMOHHON
JESITEIIBHOCTH.

Kypc mHdopmatuku 1y1st ypoBHS CpeIHEro OOIIEro oOpa3oBaHMs SIBISIETCS
3aBepUIAIONIMM JTAllOM HENPEPhIBHOW TOJATOTOBKM OOYyYarommxcsi B o0jacTu
nHDOpMATHKA ¥ WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPACTCS
Ha Cojiep)KaHue Kypca MH(POpPMATUKH YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  TIPUMEHEHHUs  WH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJOTHHA, Ha€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETAUI0O U 000OIICHHE
3TOTO OTbITA.



Pesynbrarel  yriyOnéHHOro  ypoBHS HM3y4deHHUsT y4yeOHOro mpeameTa
«Uudopmartuka» OpUEHTHpPOBAHBI Ha TMOJyYEHHE KOMIIETEHTHOCTEH s
nocyenyronein  mpodecCHoHaTbHON NEeITeTbHOCTH KaKk B paMKax JaHHOU
IpeIMETHON 00J1aCTH, TaK U B CMEXKHBIX ¢ HeMl o0sacTsaX. OHU BKIIIOYAKOT B ceOs:

OBJIAJICHAE KIIIOUEBBIMU IOHATHSIMH U 3aKOHOMEPHOCTSAMM, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeaMeTHash 00JacTb, Pacro3HaBaHHE COOTBETCTBYIOUIMX WM
IPU3HAKOB M B3aUMOCBSI3€H, CTOCOOHOCTh JEMOHCTPUPOBAThH PA3IUUHbIC TTOIXO/IbI
K U3YYCHUIO SIBJICHUN, XapaKTEPHBIX JIJII U3ydaeMOl IpeAMEeTHON 001acTH;

YMEHUE peularb TUIIOBbIE NPAKTUYECKHE M TEOPETUYECKHUE 3aJauH,
XapakTepHbIC I HUCIIOJIB30BAaHUSA METONOB W HMHCTPYMEHTapus JaHHOU
peIMETHON 00J1acTH;

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

B pamkax yriayGn€HHOrO ypoBHSI M3y4deHHs] MH(OPMATUKH 00ECIeUHBACTCS
eJICHAIIpaBJICHHAsl MMOATOTOBKAa O0YyYaloOIIMXCs K MPOJOJDKEHUIO 00pa3oBaHUs B
opraHuzanusx  npodecCUOHATBLHOTO  00pa3oBaHWsI 1O  CHCIHATBHOCTSM,
HEIOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTMSIMHM, TaKMM Kak
IporpaMMHasi MH)XXEHEpHs, UHPOpMAIMOHHAsi O€30MaCHOCTb, MH(OPMALIMOHHBIE
CUCTEMbl U TEXHOJOIMH, MOOWJIbHBIE CHCTEMbl M CETH, OOJbIINE JaHHBIE U
MaIlIMHHOE OOy4YeHHE, NPOMBIIUICHHbI HWHTEpPHET Belled, WCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMU OECHpOBOAHOM CBSI3H, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PACIpPEICIEHHOIO PEECTpa, TEXHOJOTHH BUPTYaJIbHOW H
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHast 1enb u3ydeHusi ydeOHoro mpeamera «Wudopmatuka» Ha
yrayOn€HHOM YpPOBHE cCpenHero oOmiero oOpazoBaHusi — oOecredeHue
JAJIbHENIIET0 Pa3BUTHA HH(OPMALMOHHBIX KOMIIETEHUMH O0y4arouerocsi, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BHUBAIOIIETOCs MH(POPMALMOHHOIO O0IIeCTBA
¥ BO3pACTAIONIEH KOHKYPEHLUMH Ha pPBIHKE TpyAa. B CBS3M C 3TUM H3ydEHHE
uHpopmatuku B 10—11 xmaccax 10KHO 00€CTICUUTH:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAaHHOIO Ha MOHMMAHUU POJIU
UHPOPMATUKH, HWHPOPMALMOHHBIX W KOMMYHMKAIIMOHHBIX TEXHOJIOTMA B
COBPEMEHHOM OO0I1IECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMUPOBAHHOCTh yYMEHHM pa3nuuyaTh (aKTbl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJABI, BUJIETh HUX CBA3b C KPUTEPHUSIMH OLCHUBAHUS U CBS3b
KPUTEPUEB C OMPEIECIEHHON CUCTEMOUN LIEHHOCTEM, MPOBEPATH HA JOCTOBEPHOCTD U
000011aTh HH(pOPMAITHIO;



chOpMUPOBAHHOCTh  TPEACTABICHUH O BIUSHUA  HWHPOPMAIMOHHBIX
TEXHOJIOTMA Ha JKU3Hb UYEJOBEKa B OOIIECTBE, IMOHWMAHHE COIMAJIHLHOTO,
HKOHOMHYECKOTO, MOJUTUYECKOTO, KYJIbTYpPHOTO, IOPUIAYECKOTO, MPUPOIHOrO,
HPrOHOMHYECKOT0,  MEIUIMUHCKOTO M (PU3UOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATUE TPABOBBIX U TUYECKHUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIO/ICH, BOBJICYEHHBIX B CO3JaHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIpOCTPaHEHUE HH(OPMAIUY;

CO3J]aHUE YCJIIOBHM IJi1 pa3BUTHS HABBIKOB Y4YEOHOMW, MPOEKTHOM, HAYy4HO-
UCCJIEIOBATENILCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHBAIIMM OOYYalolUXCs K
CaMOPa3BUTHIO.

B conepxxananm yuebnoro mpeamera «MHpOpMaTHKa» BBIIEISIOTCS YETHIPE
TEMATUYECKHUX pa3Jiena.

Pazpgen «lludpoBass rpaMOTHOCTB» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB ITM(POBOTO  OKPYKEHHS, BKJIIOYAs
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCHONB30BAHUIO WHTEPHET-CEPBUCOB, WHOOPMAITMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue oCHOBbI HMHGOPMATHUKH» BKJIIOYAaeT B CeOs
MOHATUUHBIA anmapat WHPOPMATUKH, BOMPOCHI KOJUPOBAHUS WH(POpPMAIIUU,
u3MepeHnus MHGOPMAITMOHHOTO O0BhEMA JTaHHBIX, OCHOBBI alIreOphl JIOTHKUA U
KOMIIBFOTEPHOT'O MOJIEIIMPOBAHHS.

Pasnen «AaropurmMsl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHHS, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHUpOBaHNE HABBHIKOB PEANHM3aAIllMH MPOTPAMM Ha S3bIKAX MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «udopmMaunmoHHbIe  TEXHOJOIrMHM»  TIOCBALIEH  BONPOCAM
npuUMeHeHUsT MH(GOPMAIIMOHHBIX TEXHOJIOTHM, pPEaIM30BaHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHCAX, B TOM YHCIE B 33Ja4ax aHaIn3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJIEKTPOHHBIX TAOMWIl IS PEIICHUS
MPUKIIAJIHBIX 3a]1a4.

B npuBenéuHom nanee coaepxkaHuu ydueOHoro mpenmera «HMudopmaTukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTENBHYIO TPOTPaMMy OOyUEHHsI, HO MOTYT OBITh TIPEIJIOKEHBI JJIST U3YUCHUS
OTJICJIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YyYaOIIUMCS.

YrinyOn€éHHbld  ypOBEHb HW3Y4YEHUsT HMHPOPMATUKU PEKOMEHIYyeTCs MJis
TEXHOJIOTUYECKOr0  MpOQuUisi, OPUEHTUPOBAHHOTO HA  HWHXKEHEPHYIO U
UHOOPMAITMOHHYIO cepbl AEATENbHOCTU. YTIIyOJIIEHHBIH YpOBEHb H3y4YEHUS
UHPOPMATUKHU OOECIIeUUBACT: MOJArOTOBKY OOY4YaOIIUXCsl, OPUEHTUPOBAHHBIX Ha



CIEIUATFHOCTH B 00JacTh WHOOPMAIMOHHBIX TEXHOJIOTHH W WH)XXCHEPHbBIC
CIIEIMANIbHOCTH, y4YacTUE€ B MPOEKTHOW U UCCIEAOBATEIbCKOM JEATEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAIMpPaBICHUSMU OTpaciu HH(POpMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YY4aCTHIO B OJIMMIIMAJaX U cAayde
EnuHoro rocy1apcTBEHHOTO SK3aMeHa 1o HHPOpMaTHKe.

[TocnemoBaTenbHOCTh WM3YYEHHUS TEM B Tpelnesiax OJHOTO Toja OO0ydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHUIO YYHUTENsl TpPH MOATOTOBKE pabouei
POrpamMMbl U MMOYPOUYHOIO IJIAHUPOBAHUSL.

OO111ee YKMCII0 YaCOB, PEKOMEHJOBAHHBIX JIJIsl U3y4YeHUsI HHDOpMaTUKU — 272
yaca: B 10 knacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Hu¢poBas rpaMOTHOCTH

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

[TpuHIUIBl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTYypa
don Helimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIIECCOPOM.
OnepaTuBHas, TMOCTOSIHHAs W JOJTOBpeMeHHas mamsATh. OOMEH JaHHBIMHU C
MOMOI1IbIO IUH. KOHTpOsIepsl BHEIIHUX YCTPOUCTB. [IpsiMOi JOCTYIT K TAMSITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHSA KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapannenbHeie BBIYHCIICHUS. MHoronpoueccopHbIe CUCTEMBI.
Cynepkomnbtotepbl. PacnipenenéHapie BRIYUCIUTEIBLHBIE CUCTEMBI U 00pabOTKa
OONbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX pOJb B
KOMMYHUKAIUSX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[IporpammHOe oOecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOr0 obOecrieueHus: U uUx HazHaueHue. OCOOEHHOCTH MPOTPaMMHOIO
obOecrieueHns MOOWJIBHBIX ycTpoucTB. IlapainenbHoe nOporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. ONepaliOHHBIE CHUCTEMBI. Y THUJIUTHI.
HpaiiBepsl  ycTpouicTB. HWHCTAUISIIMA W JIEUMHCTAIUIALMA  [POTPAMMHOTO
oOecrieyeHus.

daiinossie cuctembl. [IpuUHIMIBI pa3MelieHuss U UMEHOBaHUs (HalioB B
noiroBpeMeHHou namsatu. [lla6ions! 1y1s onrcanus rpynn Ghansos.

[Iporpammuoe obecneuenue. JlnneH3npoBaHrue NporpaMMHOro o0ecrneyeHus
u uudpoBeix pecypcoB. IlpompuerapHoe u CcBOOOJHOE MPOTpaMMHOE
obecnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE MCIOIb30BaHUE MPOrPaMMHOIO
obOecrieueHnss u 1UGPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKoHOHATeNbCTBOM Poccuiickon denepannu 3a HEMPABOMEPHOE UCIOJIb30BAHUE
pOrpaMMHOTr0 obecriedeHus U TUPPOBBIX PECYPCOB.

[IpUHIMIIBI IOCTPOCHUS U aNNapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
Ceresble npoTokoibl. Cetb MHTEpHET. Anpecanus B cety MHTepHeT. [IpoToKobl
crteka TCP/IP. Cucrema nOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojceTH ¢ MOMOIIBIO Macok Ioncerei. CereBoe
agMUHHCTpHUpoBaHue. llonmydyeHrne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CcBA3U C y37a0M ceTh. OnpeneneHue mapuipyTa JIBUKEHUS
IIAKETOB.

Bunet  pestenbHoct B cetw  Murtepner. CepBuchl  MHTepHerTa.
['eonHopMalimOHHbIE CUCTEMBI. ['€0I0KAIIMOHHBIE CEPBUCHI PEATbHOTO BpEMEHU



(Hampumep, JIOKalusg MOOWJIBHBIX TENe(POHOB, OMpPENEICHHE 3arpy>KeHHOCTH
aBTOMAarucTpasnei), MHTEpHET-TOProBsi, OPOHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBHUCHI U yciayrd. CouuanbHbIE CETH —
OopraHu3alys KOJUIEKTUBHOIO B3aMMOJCHCTBUS M oOMeHa JaHHbIMU. CereBoi
ATUKET: MpaBuWia TMOBeIEHUs B KubeprpoctpaHctse. [IpobiieMa mOIIMHHOCTH
nosryueHHO nHopmanuu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE U HKOHOMHUYECKHE YIPO3bl, CBA3aHHBIE C MCIIOJIb30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTHd. O01ue npodieMbl 3aluThl
uHpopmariuu  u  uHPOpMAMOHHOW  Oe3omacHocTH. CpeacTBa  3allMThI
uH(pOpMaIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHpOpMallMOHHBIX  cucTeMax. IIpaBoBoe obOecrneueHue UHOOPMALMOHHON
0€30I1aCHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHMPOBAHHOTO  JOCTyNma K  JIMYHOM
KOH(UIEHIIMATbHON MHPOpMallUU, XpaHALIEHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpaMMHoe o0ecriedeHne M CIoCOObI
OopbObI ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHu3anus JHAYHOTO apXuBa
uHpopmarnuu. Pezepsroe konupoBanue. [laponpHas 3amura apxusa.

[udposanne nanupix. CUMMETpUUYHBIE U HECUMMETPHUUYHBIE IUQPBHI.
[udper npoctoit 3amensl. Iudp Lesapsa. IMudp Buxenepa. Anroputm
mm@poBanus RSA.

TeopeTnyeckne 0CHOBbI HHPOPMATHKHU

Nudopmanus, nanusie u 3HaHus. MHdopmanmonHsie mpoieccsl B MPUPO/IE,
TEXHUKE U OOIIIECTBE.

HenpepbiBHbIE M JTUCKPETHBIE BEJIMYMHBI U cUTrHaibl. HeoO0XxoamMocTh
JUCKpeTH3aluu MHGPOpMAlH, NpeIHa3HAYCHHOW Ui XpaHEeHHs, Mepefadyd U
00paboTKu B HU(POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHblE U  HEpPaBHOMEPHbBIE  KOJBIL.
JlexoaupoBaHue COOOIIEHHM, 3alTMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycinosue @Pano. I[locTpoeHne ONHO3HAYHO JECKOAUPYEMBIX KOJAOB C MOMOUIBIO
nepeBa. Exununbl namepenust konudectsa nHpopmanmu. AnpaBUTHBIA MOAXOJ K
OLICHKE KOJIM4eCcTBa MH(OpMaLIUU.

Cucrembl cuucienus. Pa3pépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuuciieHus. CBOWCTBa MO3UIMOHHOM 3amUCU  Yucha:
KOJIMYECTBO IU(P B 3alKCH, MPU3HAK JETUMOCTH YHCIa HA OCHOBAHHE CHUCTEMBI
cuMcieHus. AJITOPUTM TEpeBOa 1eJIoro yncia u3 P-uuHoi cuctemsl cYuCiieHus B
JNECATUYHYIO0. AJITOPUTM TepeBoAa KOHEYHOW P-wuHONM apoOu B JECATUYHYIO.
ANTOPUTM TMepeBoja IEJIOr0 yucia M3 JECATUYHOM CcUCTeMbl cuucieHust B P-
nuynyto. IlepeBon KoHewHOW necsaTuyHOM Jpobu B P-nunyro. [[BouuHas,
BOCbMEpPUYHAs W IIECTHAALIATEPUYHAsI CUCTEMbl CUMCICHUS, CBSA3b MEXKAY HUMHU.



ApudpmeTnueckre onepanud B MO3UIMOHHBIX CHCTEMax CUHCIEHUs. TpoudHas
YPaBHOBEIIEHHAs] CUCTEMA CUMCIEHUs. JIBOMUYHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Crangmapt UNICODE. Komupoka UTF-8. Omnpenenenrie uHPOpMAITMOHHOTO
00BEéMa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  m3oOpaxkenuit. OueHka uHPOpMALMOHHOTO  00BEMa
rpaduuecKux TaHHBIX MPU 3aJaHHBIX pPa3pelIeHUH U TITyOuHE KOAUPOBAHUS IIBETA.
[IBeToBbIe MOmenu. BekTopHoe komupoBanHue. Dopmathl rpaduyeckux (aiios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

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

Anrebpa noruku. [loHsiTe BBICKa3bIBaHUSA. BbICKa3biBaTenbHbIE (HOPMBI
(mpenukatbl). KBaHTOPHI CyII€CTBOBAHMS U BCEOOIITHOCTH.

Jlornyeckue omnepanuu. TaOauIbl MCTUHHOCTH. JlorMueckue BBIPAXKEHUS.
Jlornyeckue TtoxzaecTBa. JlOKa3aTeabCTBO JOTMYECKUX TOXKIECTB C MOMOLIBIO
TaOJIMI ICTUHHOCTH. Jlorndeckue onepanuu 1 onepanuy Haj MHOKECTBAMH.

3aKoHbI anredpbl JIOTUKH. OKBHUBAJEHTHBIE MPEOOPa30BaHUS JIOTUYECKUX
BbIpaKCHUH. JIornueckue ypaBHEHHUsI U CUCTEMbI YPaBHEHUM.

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

Kanonnueckne  ¢opmbl  jormdyeckux  BelpaxkeHuil.  CoBeplleHHBIE
JTU3bIOHKTUBHBIE M KOHBIOHKTHUBHBbIE HOpPMajbHble (OPMBI, QJITOPUTMbI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »35eMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3psaasbeii cymmarop. IlocTpoeHue cxem Ha JOTMYECKUX D3JIEMEHTaxX II0
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHMCEN B MNaMATH KoMIbloTepa. OTrpaHHMYEHHOCTH
JMana3oHa 4YHCeN IIPU OrPaHUYEHHHM KOJWYecTBa paspsaoB. IlepenosiHeHue
paspsimHON ceTkr. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWUT. /[BOMUHBIN
JIOTIOJIHUTENBHBIN KOJ OTPULIATEIHHBIX YUCET.

[loOuToBbIE JorTHuYeckue omnepanuu. Jloruyeckuit, apupMeTUUECKUNA W
nukinyeckuit  capurd. lludpoBanune ¢ mnoMompl0 MOOUTOBOM — omepanuu
«uckmoyaromee MIIN».

[IpencraBineHne BEHMIECTBEHHBIX 4YMCEI B NMaMATH KOMIIbIOTEpa. 3Hadalias
4acTh W MOPSAJOK uucia. Jlnana3oH 3HaA4eHWI BelleCTBEHHbIX yucen. [Ipobnembl
XpPaHEHUs BEIIECTBEHHBIX WYHCEJ, CBSA3AHHBIE C OIPAHMYEHUEM KOJMYECTBA
pa3psaoB. BreimonmHeHune onepanuid C BEMIECTBEHHBIMM YHCIAMH, HAKOILICHHE
OIHUOOK TP BBIUYUCICHUSX.



AJITOPUTMBI M IPOrPaMMHPOBaHHE

Omnpenenenre BO3MOXHBIX PE3ylbTaTOB padOThl MPOCTEHIIMX aITOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIHATEIBHBIX alroputmoB. OmpexaeneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oramnbl penieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanbHbBIE CpencTBa:
TPAHCIATOP, OTIAMUUK, OpodunupoBIMK. KoMmumisamus u uHTepHperanus
nporpamm. BupTyanbHble MallIMHBbL.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUYHBIX Tabimuu. Otnanoussii BbiBoA. Ilomarosoe
BBIIIOJIHEHHE ITporpamMMebl. Todku ocTa”oBa. [IpocMOTp 3HaUeHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tunel gaHHBIX:
LEJIOYUCIIECHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxssie ycnoBus. [luknel ¢ ycinoBueMm. [[ukiabl MO MEPEMEHHOM.
B3auMo3aMeHs€EMOCTh  pa3IMYHBIX  BUAOB  LUKIOB. HBapmaHT 1uUKIA.
CocraBneHue HUKIA C MUCIOJB30BAHUEM 3apaHEe ONPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JloxymMeHTHUpOBaHue IIPOrPaMM. Hcnonp3oBanne KOMMEHTapHUEB.
[ToaroToBka onucaHus IPOrpaMMbl U HHCTPYKIIUH IS ITOJIB30BATEIIS.

AAroput™Mbl 00pabOTKM HATypaJIbHbIX YMCEJ, 3aIUCAHHBIX B MO3ULIMOHHBIX
CHUCTEMaX CUHMCJICHHA: pa30MEeHHE 3amucH 4YHhClia Ha OTHENbHbIE LUDPHI,
HaXO0XJIEHWE CYMMbBl M TMIpOW3BeACHUS LU(p, HAXOXKACHUE MaKCUMaJbHOU
(MUHUMAaTBHOW ) UG PHI.

HaxoxaeHue Bcex NMPOCTBIX YUCEN B 3aJlaHHOM JuarasoHe. [IpencraBinenue
yucia B BUJI€ HA0Opa MPOCTBIX COMHOXKUTENEH. ANrOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

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

Pazbuenue 3amaun Ha nmoazanaun. [loamporpammel (mporeAypsl U HYHKIIAHN).
Pexypcus. PexypcuBHbie 00beKTHl ((ppaktansl). PexypcuBHBIE mnpouenypsl u
¢bynkun. Mcnonb3oBanue cTeka A OpraHu3allii PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOW OMOJMOTEKM S3bIKa IPOTrPAMMUPOBAHMSL.
[Tonkmtouenne  OMONMOTEK  MOANPOTrPaMM  CTOPOHHUX  MPOU3BOJUTENEH.
MoaybHBIN OPUHIUIT TIOCTPOECHUS ITPOTPAMM.

Uucnenusle MeTonpl. TouHoe U NPUOMMKEHHOE pEUICHHs 3aJadu.
YucneHHble METOIbI PELICHUS] YpaBHEHUI: METO/ nepedopa, METOA MTOJIOBUHHOTO
nenenus. [Ipubnmx€HHOE BBIUKMCICHUE JUIMH KPUBBLIX. BhIumciieHue IMIiomiaaei
Guryp ¢ IOMOLIbIO YMCIEHHBIX METOAOB (METOJ NPSIMOYTOJIbBHUKOB, METO[



Tpaneunii). Ilonck makcumyma (MUHUMYMa) GYHKIUH OJHOW MEpPEeMEHHOU
METO/I0M MTOJIOBUHHOTO JI€JICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMH — SI3bIKa
MPOTpaMMHUPOBAHUS /i1 OOPAOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00OpPaOOTKH
CUMBOJIBHBIX CTpPOK: TOJICYET KOJMYECTBA IMOSBIICHUA CUMBOJA B CTpPOKE,
pa30HneHre CTPOKM Ha CJIOBa IO MNPOOETbHBIM CHMBOJIAaM, MOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJICHHOM IMOJCTPOKM Ha JPYTYH) CTPOKY.
['eHepanus Bcex CIOB B HEKOTOPOM alipaBUTE, YAOBIETBOPSIOUIUX 3a/1aHHBIM
orpannyeHusM. [IpeoGpazoBanue yncia B CHMBOJIbBHYIO CTPOKY U OOpaTHO.

MaccuBbl W TOCIENOBATENBHOCTA 4YHCEN. Bbluucienne o0000mIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA WJIM YUCIIOBOM MOCIEA0BATEILHOCTH (CYyMMBI,
IPOM3BENICHUS, CPEAHEro apupMETHUYECKOro, MUHUMAIBHOTO U MaKCHUMaJbHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIMX 33JJAHHOMY YCIOBHIO).
JInHEeNHBIN MTOKCK 3aJTaHHOTO 3HAaYEeHUS B MacCHUBE.

CoptHpoBKa OIHOMEpPHOro Maccupa. [IpocTbie METOABI COPTUPOBKU (METOA
nmy3bIpbKa, METOJ BBIOOpa, COpTHpPOBKA BCTaBKaMu). COPTHPOBKA CIHUSHHUEM.
beictpas coptupoBka MmaccuBa (amroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIByMepHbIe MacCuBBl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOTO YHCIOBOIO MACCHBA I10 3a/IaHHBIM IPaBHIIaM,
IIOMCK AJIEMEHTA B IBYMEPHOM MAacCUBE, BBIYMCIEHHE MaKCUMyMma (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCCHBa, IEPECTAaHOBKA CTPOK U CTOJIOILIOB
JIBYMEPHOT'O MacCHBa.

HNudopmManuoHHbIE TEXHOJIOT U

TexcroBbiii mporeccop. PemaktupoBanue u ¢opmartupoBanue. [IpoBepka
opdorpaduun u rpammaruku. CpeacTBa NMOHMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Mcnonw3oBanue — ctuieil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomiekTuBHas paboTta € JIOKYMEHTaMH.
HMHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mporeccopax. O6IayHble CEpBUCHL.
HenoBast mepenucka. Pedepar. I[lpaBunma nuTUpOBaHUS UCTOYHUKOB U
opopmiieHus Oubnmorpapuueckux ccbuiok. OdopmiieHHEe CHHUCKa JUTEPaTyphI.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa. TeXHUUYECKHE Cpe/ICTBA BBOJA
TekcTa. CrHenuanu3upoBaHHbIE CPEACTBA PENAKTHUPOBAHUS MAaTEeMaTHYECKUX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KjIaccudukanums, KiacTepusanus, aHainu3 OoTkIoHeHuU. IlocnegoBaTenbHOCTD
pelieHus 3aja4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHUE MOJEINH, MPeoOpa3oBaHUE JAHHBIX,
BU3YyaJIM3allUsl JAaHHBIX, HHTEpIIpeTanusl pe3yiabTaToB. [IporpaMMHbIe cpeacTBa U



UHTEPHET-CEPBUCHI 711 0OpaOOTKM U MpeACTaBIEHUS NaHHbIX. bonbline qaHHbIE.
Mammnanoe o6yuenue. HTeIeKTyalbHbIN aHATU3 JaHHBIX.

AHanu3 JaHHBIX C MOMOINBIO JIEKTPOHHBIX TaOnull. BeryucieHue cyMMsl,
cpeaHero apuMeTHIeCKOro, HauooJIbIIETO (HAMMEHBIIIET0) 3HAUYCHHS JIUara3oHa.
Breruncnenne koag@uuueHTa KOppensuuu JBYX psAIoB JaHHbIX. IlocTpoenue
CTOJOYAThIX, JHMHEWYaThIX W KpYyroBbiXx aAuarpamm. Iloctpoenue rpadukoB
¢bynxkuuii. [logOop auHUM TpeH 1A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUS.

UucneHHOE pElIeHUE YpaBHEHUM € NOMOULIbI0 TOA0Opa IapameTpa.
OnTtuMu3anys Kak MOMCK HAWIy4dlIero peuieHus B 3aJaHHbIX ycioBusx. LleneBas
¢yHKIMsA, orpaHuyeHus. JlokanbHble M TJI00aNbHBIA MUHUMYMBI ILI€JIEBOM
¢ynkiun. Pemenue 3a1a4 ONTUMU3ALNN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KJTACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

Teopernueckue MOAXOJbI K OLIEHKE KoJudyecTBa HH(opManuu. 3aKkoH
annuTuBHOCTU MH(opmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opwmyna lllennona.

Anroputmbel cxatusi nmaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AJTOpUTMBI CXKaTUS JaHHBIX C TOTEPSMH. Y MEHBIICHUE
rIIyOuHBI KoupoBaHus 1iBeta. OcCHOBHBIC ujaeun aroputmoB cxatus JPEG, MP3.

CkopocTh mepelayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM IME€pelayd OT
nH(OPMAITMOHHOTO O00BEMA JTAHHBIX M XapaKTEPUCTUK KaHala CBs3u. [IpudumHbI
BO3HMKHOBEHHUS OIMIMOOK TpW mepenadye JaHHbIX. Koppl, MO3BOJISIONINE
0oOHapyKMBaTh W HCIPABIATH OMIMOKH, BO3HUKAIOIIWE MPHU TEpenaye JaHHBIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ moBropenruem 0utoB. Koapl XaMmuHra.

Cuctembl. KoMmoHeHTBl cuctemMbl W UX B3auMojelcTBue. CHUCTEMHBIM
s dexT. Yrnpapnenue kak nHGOpPMAITMOHHBIN TIpotiecc. OOpaTHast CBA3b.

Mopenu u monenuposanue. Llens monenupoBanus. COOTBETCTBUE MOAEIH
MOJICTIUPYEMOMY OOBEKTY WJIM Mpoueccy, Lenau MoaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJICIUPOBAHUS B BHUIE, YIOOHOM st
BOCIIPHUATHS YeoBeKoM. [ paduueckoe npecTaBieHNe JaHHBIX (CXEMbI, TaOIHIIbI,
rpaduKm).

I'padbl. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHune
AITOPUTMUYECKUX 3a/]a4, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (IOCTpOCHUE
ONTHUMAJTBHOTO TYTH MEXKAYy BepmmHaMu Tpada, ompeaereHrne KOJINYeCcTBa
pa3NMYHBIX IIyT€d MEXKIAy BEpPUIMHAMU OPUEHTUPOBAHHOTO ALMKINYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbsi moucka. CrocoObl o0xoma nepesa.
[IpencraBienne apuMeTHUECKUX BBIpAXKEHUN B BUAE AepeBa. JUCKpeTHbIE UTPHI
JIBYX UTPOKOB C MoJiHOM nHpopmanmeit. [loctpoenne nepeBa mepedopa BapuaHTOB,
OMMCAHUE CTPATETUU UTPhl B TAOTUYHOU (popme. BBIMTpHIIIHbIE M TPOUTPHIIIHBIE
MO3ULIU. BBIMTPBILIHBIE CTPATETUU.

CpeacTBa MCKYCCTBEHHOro HMHTeJieKkTa. CepBHCHI MAIIMHHOIO IMEpeBoAa U
pacno3HaBaHusl yCTHOU peun. KorHUTHUBHBIE cepBUCHL. MneHTH(uKanms u mouck
U300paKEHUH, pacrio3HaBaHHe JUL. Camoo0Oyyaroiuecs CUCTEMBL.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOT'O MHTEJIEKTa B oOydaromux cucreMax. Mcmosiap30BaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. MHTepHer Bemel. [lepcnekTuBs
pPa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYyAJIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

QopmanM3anuss  OOHATHS — anroputma.  MammHa  TeropuHra  Kak
yHUBEpcaJIbHas MOZENb BeruncieHun. Tesuc Yépua—TwropuHra.

O1eHKa CIOXHOCTU BbIYMCICHHUI. Bpemsi paboTel u 00BEM HCHOIB3yeMOM
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOJHbIX JaHHbIX. OrleHka
ACUMIITOTUYECKON CIIO)KHOCTU  aJITOPUTMOB. AJITOPUTMBI  MOJMHOMHUAIBHOU
cinoxkHoctd. Ilepebopubie anroputmbl. [IpuMepbl pa3iaMUYHBIX — AJITOPUTMOB
pELIeHNs OJJHOM 3aa4H, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck mpoCTBIX YuCEN B 3aJaHHOM JWAIa30HE C IOMOLIBIO aJropuTMa
«petreto DparocheHay.

MHoropa3psiiHbi€ 1efble Yncia, 3a1a4u JIIMHHOW apu(METHKH.

CnoBapu  (accolmaTMBHBIE MACCHBBI, OTOOpaKkeHHs).  XdII-TaOJHUIIbI.
[TocTpoenue angaBUTHO-4YAaCTOTHOTO CIOBAPS AJIS 33JaHHOT'O TEKCTa.

Crexu. AHamu3 NPaBWIBHOCTH CKOOOYHOTO BBIp@XEHUSA. Bpruucienue
apuMETHIECKOTO BBIPAKEHMSI, 3aIIMCAHHOTO B MOCTPUKCHOU Popme.

Ouepenu. Mcnonb3zoBanue ouepeau 1jisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHrne MHHMMAaTbHOTO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOpHUEHTHpOoBaHHOTO rpada. KomuyecTBo pasziauyuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada. Aaroputm
JlenkcTphl.

HepeBbsi. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoeHue aepeBa s 3alaHHOTO aApPUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmel o0xoaa nepeBa. Vcnonp3oBaHue cTeka U
odepenu 11t 00Xo/a AepeBna.

JAvuHamMu4eckoe NpPOrpaMMHpPOBAHME KaK METOJA pEUIeHus 3aJad ¢
COXPAaHEHUEM IPOMEXKYTOUYHBIX PE3YyJbTAaTOB. 3aJayM, pElIaeMble C MOMOIIbIO



JUHAMAYECKOTO TMPOTPAMMUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIIHAM,
MOICUET KOJIMYECTBA BAPUAHTOB, 33/1a41 ONITHMU3AIIUH.

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

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBanue uHTEpdeiica
nosib3oBatess.  Mcrnonb30BaHWE TOTOBBIX — YNPABISAEMBIX  3JEMEHTOB A
OCTpOEHUsI UHTEpPeiica.

O630p  s3bIkOB  mporpammupoBaHusi.  [lonatue o  mapaaurmax
IPOTrpaMMHUPOBAHMUS.

NupopManuoHHBIE TEXHOJIOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO0  MOJICJIMPOBAHMS: TTOCTAaHOBKA
3ajaud, pa3paboTKa  MOJENH, TECTUPOBAHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOICIMPOBAHUSI.

Jluckperusanusi Npyd MaTEeMaTHYECKOM MOJEIUPOBAHUU HETPEPHIBHBIX
nporeccoB. MoaenupoBanue JBHKEHHS. MojaenupoBaHue —OHOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJEIM B OKOHOMHKE.  BpluncnuTenbHbie
HKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTKka pe3yabTAaTOB SKCHEpUMEHTa. METol HaMMEHBITNX KBaJpPaTOB.
OneHka YHCIOBBIX TAPaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccranoBiieHue 3aBUCUMOCTEN 110 pe3yJibTaTaM 3KCIEPUMEHTA.

BepositHoctHpie  Momenu.  Metoasl Monte-Kapno.  MMmuTtanunonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUSL.

Tabmuunbie (pensimoHHBIE) Oa3bl MaHHBIX. Tabnmuia — mMpeacTaBiICHUE
cBeneHuii 00 omHOTUIHBIX oObekTax. Ilone, 3amuch. Kmrou tabmuiel. Pabota ¢
roroBoil 0a3oil naHHbIX. 3anojHeHWe Oa3bl JNaHHbIX. [louck, copTUpoBKa u
bunbTpalys IaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brruucnsiempie moss B 3ampocax.

MHuorotabnuunabie  0a3bl  JaHHBIX. THIBl CBA3EH MEXay TaOIUIIaMHU.
Buennwmii xmtou. [{enoctHOCTS 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3am
JTAHHBIX.

NuTepHeT-nipuinoxenus. [IoHsITHE 0 CEpBEPHON U KJIMEHTCKOW YacTsX CauTa.
TexHONmoTHs «KJIMEHT — CepBep», €€ MOCTOMHCTBA U HemocTaTku. OCHOBBI S3bIKA
HTML u xackamupix Tabmuny ctuied (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

PasmMemenue BeO6-caidToB. Yciyra XxocTuHra. 3arpyska (aiyioB Ha cailT.

BBoa u300pakeHuii ¢ HUCMOJIB30BAHUEM PA3TUYHBIX LUQPPOBHIX YCTPOUCTB
(madpoBeIx (PoToanmapaToB MU MHUKPOCKOTIOB, BHIIEOKAMEp, CKAaHEPOB U JAPYTHUX



ycrpoiictB). ['padmuecknii penakrop. Pazpemenue. Kanpuposanue. Ucnpasnenue
nepcrekTuBbl.  I'mcrorpamma. Koppekuus  ypoBHEH, KOppeKIMs  LBETA.
OOecuBeunBaHue UBETHBIX uU300paxeHuil. Perymsb. Pabota ¢ oOmactamu.
OUIbTPHI.

MHorocnoiiHbple u3o0paxeHus. TekcToBble ciaou. Macka cnos. Kananbl.
Coxpanenue BbiaeneHHOM obnactu. [loaroroBka miutocTpamuii 1j1st BeO-cailToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bexropnas rpaduka. IlpumutuBbel. I3MeHeHHE TOpsSAKa 3IIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynmupoBka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopusanus pacTpoBbIX H300pakeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENIEH.
Cerounble Momenu. Marepuanbl. MoJaenupoBaHHE WCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBHble TexHonoruu (3D-npunrepst). Ilonatue o BupTyanabHOU
PEaIbHOCTH U JOTOJHEHHOM PEaJIbHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOyyJaroumxcsi pPyKOBOJCTBOBATHCS CGHOPMHUPOBAHHOM BHYTPEHHEH MO3ULIUEN
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMW, TIO3UTUBHBIX BHYTPEHHHUX
yOEXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
00111eCcTBa, paCIIMPEHUE KU3HEHHOTO ONBITA U OMbITa JEATEILHOCTH B Ipoliecce
peanu3aluMd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIpaBJICHUI
BOCITUTATEIHLHOU JIEATETLHOCTH.

B pesynpraTte wusydeHuss wHGOpPMATHKA HA YpPOBHE CPEAHETO OOIIETO
obpasoBanus y oOydarorierocs OyayT cOpMHPOBAHBI CICAYIONINE JTAYHOCTHBIC
pe3yabTaThl:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUE CBOUX KOHCTHUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, yBaKEHUE
3aKOHA W TIPABOTOPSAAKA,  COOJIIOJIGHWE  OCHOBOIIOJATAIOIUX  HOPM
WH(POPMAITMOHHOTO TTpaBa U UHPOPMAITMOHHOMN OE30MTaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH MJICOJIOTMU OKCTPEMHU3MA, HAIMOHAINU3MA,
KCeHO(pOoOUHU, AUCKPUMHUHAIMK T[I0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYAJIbHOM MTPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOE OTHOIIIEHHE K UCTOPUUYECKOMY HACJIEeNIUI0, TOCTHXEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMaHUE 3HaUYeHUs NH(POPMATUKH KaK HayKu
B KU3HH COBPEMEHHOTO 00IIEeCTBA;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM 4YHCJIE B
cetu MHTEpHET;

4) 3¢TeTHYECKOT0 BOCIUTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYash SCTETUKY HAy4YHOro U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPHUHHMMATh PA3JMYHbIE BUIbI HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha UCIIOJIh30BaHUN UH(POPMAITMOHHBIX TEXHOJOTH;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH  3JI0POBOTO W Oe3omacHOro  oOpaza  >KHU3HH,
OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0pOBbIO, B TOM YHCIE 3a CUET



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

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYECKOW W COIMATBHON
HapPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEITLHO
BBITIOJIHATH TAKYIO JICATEIBHOCTD;

uHTepec K cdepam MNpoPecCHOHATbHON JAEITeNbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHMEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HH(DOPMATHKH W HAyYHO-TEXHUYECKOTO
nmporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oynmymield mpodeccun u
peann30BBIBATH COOCTBEHHBIE )KU3HEHHBIE TUTAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSHKCHUH BCEH KHU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHHUS:

OCO3HAHHE TIO0AIFHOTO XapakTepa SKOJIOTHMYECKHX MpOOIeM M IMyTed HX
pemieHus, B TOM 4HCI€ C Y4ETOM BO3MOXKHOCTEH WH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHs HAyKH, IOCTHIKCHUSM HAayYHO-TEXHHYECKOTO Iporpecca u
00IIeCTBEHHON MPAKTUKH, 32 CYET IIOHUMAHUS POJIM MHPOPMAIMOHHBIX PECYPCOB,
UHPOPMAITMOHHBIX TPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHSIX
1idpoBoii TpaHchopmaIuu MHOTUX cdep )KU3HH COBPEMEHHOI'O O0IIIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOUW JEeSATENbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IPOEKTHYIO ¥ HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHANBHUIYaILHO U B TPYIIIIC.

B mporecce mocTukeHUsT JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS IMPOTPAMMBbI
no wuHpoOpMaTHKE Yy OOYYArOMIMXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
UHTEIJICKT, MPEANOIaraumi copMHUpOBaHHOCTS:

CaMOPETYJIMPOBAHHS, BKJIFOYAIOMIETO CAaMOKOHTPOIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEIEHHWE, CIIOCOOHOCTh aJalTHPOBATHCS K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMM, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO e U
yCIexy, ONTHUMHU3M, WHHUIIMATHUBHOCTh, YMEHHE ICHCTBOBAaTh, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAIOMIEH CITIOCOOHOCTh TIOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
JIPYTHX, YYUTBIBaTh €r0 TNPU OCYIIECTBICHHMA KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAanBaTh OTHOIICHHUS
C IPYTHMH JIFOJIEMU, 3800 TUTKCS, IPOSBIIATh MHTEPEC U Pa3peaTh KOH(PIUKTHL.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe wu3yueHUs HWHPOPMATHKHA HA YpOBHE CpPETHETO OOIIero
obpazoBaHusi y oOyuaromierocss OyayT chOOpPMHUpPOBaHBI MeETaNpeIMETHbBIC
pPE3yNbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YYCOHBIX ICHCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE YHUBEPCAIbHBIC yd4eOHBIE JEUCTBHUS, KOMMYHUKATHBHBIC
yYHHUBEpCaJbHbIe Y4YeOHBIC NEWCTBUSA, PETYIATHBHBIC YHHBEpPCAJIbHBIC YUEeOHBIC
JEHCTBHS, COBMECTHAS IEATEIHHOCTb.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

1) 0a30Bble JIOrHYEeCKHUE TeHCTBHSA:

CaMOCTOSITENILHO  (OpMynHpOBaTH W aKTyaJU3UpOBaTh  MpodIiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABINBATh CYIIECTBCHHBIH MPU3HAK WJIA OCHOBAHWS ISl CpPaBHEHUS,
Kiaccudukanuy u 00001IeHUS;

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

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B PACCMATPUBACMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJbHBIX U HEMaTEpUAIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEACTBUN ACSITEILHOCTH;

KOOPJIMHUPOBAaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJICTh HABBIKAMH yUeOHO-UCCIIEA0BATEILCKON M TPOCKTHOM IESITEIIbHOCTH,
HAaBBIKAMH  paspenieHusi MpoOsieM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TTOUCKY METOJIOB PEIIECHUS MTPAKTUUECKUX 33]1a4, MPUMECHEHHIO
Pa3IUYHBIX METOJIOB MIO3HAHHUS;

OCYIIECTBIISITh PA3IUYHBIC BHUIBI JEATEIHHOCTH IO TIOJYYEHUIO HOBOTO
3HAHWS, €r0 HWHTEPIIPETAIluU, MPEeOoOpa30BaHUI0 M TPUMEHCHHIO B Pa3THMYHBIX
y4eOHBIX CHUTyalMsX, B TOM 4YHCJIE TPH CO3JaHWU YYEOHBIX W COIHMAIBHBIX
IPOEKTOB;

(GbopMUPOBaTh HAYYHBIA THUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEH,
KITIOYEBBIMH MTOHATHSIMA U METOJIaMHU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pPa30BATEIBHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;



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

aHATM3UPOBATh IOJyYEHHBbIE B XOJI€ pEIICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATH IEJIEHATPABICHHBIM TMMOMCK IepeHOca CPEACTB U CIOCOOOB
JecTBUS B MPO(PECCUOHATIBHYIO CPEy;

yMETh TEPEeHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00jacTu
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBbIE WJEH, NpEeIJiaraTh OPUTMHAIbHBIE TOJXOMbl U PEUICHUS,
CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nHpopmanmeii:

BJIJICTh HABBIKAMH TIOTY4YCHUsI HH)OPMAIIMK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYUIECTBJIATH  IOMCK,  aHANIW3, CUCTEeMAaTH3alUi U
MHTEpIpeTannio nHPOpMAIMK PA3TUYHBIX BUAOB U (POPM NpeCTaBICHUS;

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

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

UCTOJb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHUKALMOHHBIX
TEXHOJIOTUI B PENICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AI[MOHHBIX
3amady  C CcoOMIoAeHHEM TpeOOBaHWN HPTrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHEHBbI, pecypcocOepexeHHs, TPaBOBBIX U JTUYECKHX HOPM, HOPM
nH(popMaIIMOHHOM 6€30TIaCHOCTH;

BJaJeTh ~ HAaBbIKAMHM  pAaclO3HABaHMS M 3alIMTBl  MH(pOpPMAIUH,
uHGOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe 1eiCTBUSA

1) oOmenme:

OCYILIECTBIIATh KOMMYHHKAIIMH BO BCEX cepax KU3HHU;

pacro3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHWS, IOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PAcHoO3HaBaTh MPEANOCHUIKA KOH(GIMKTHBIX CHUTyallMd u
CMSITYaTh KOH(QIHUKTHI;

BIAJETh  Pa3IMYHBIMU  croco0amMu  OOIIEHUS UM B3aUMOJCHCTBUS,
apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYATh KOH(MIUKTHBIE CUTYaIUH;



pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIBb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATEJIbHOCTD:

NOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0Tr0 WieHa KOJIJICKTHBA;

OpUHUMATh LEJIM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh ACUCTBUS MO MX JOCTH)KEHHUIO: COCTABIIATH IJIaH JCHCTBUH,
pacmpenesisaTb pojiM ¢ Yy4€TOM MHEHUH Y4YacCTHHUKOB, OOCYXKIAaThb pe3yJbTaThl
COBMECTHOI paboTHI;

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

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJEUW C TO3MIHMUA HOBH3HBHI,
OPUTHHAJILHOCTHU, IPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIEe 1eHCTBUS

1) camoopranu3amnus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIHHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacimupsTh paMK1 yu4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MTPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJa/JeTh HABBIKAMU  MO3HABAaTEIbHOMW  peQueKCMM Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBUM W MBICIUTEIBHBIX IHPOLIECCOB, HUX PE3YJNbTATOB U



OCHOBaHHUM, MCIMOJIb30BATh MPUEMBI pedIeKCUU JUIsl OLEHKH CHUTYyalllH, BbIOOpa
BEPHOT'O PELIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToB
JESTEIBHOCTH.

3) npuHATHSA ce0s U APYTHUX:

IPUHUMATD ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IpU aHaIu3e pe3yJbTaToB
NESITEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLIUOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TIO3UIMH JPYTOro YeI0BeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

B mnponecce usyuenuss kypca uHPOpMaTHKU YriayOn€HHOro ypoBHs 6 10
Knacce oOydarouumMucs OyayT  JOCTUTHYTHI — CIEAYIOIIHME  IPEAMETHbIC
pe3yabTaThl:

BIAJICHUE TPEACTABICHUSIMU O PO WHOOPMAIMU W CBSI3aHHBIX C HEH
MPOIIECCOB B TPHUPOJE, TEXHUKE M OOIIECTBE, MOHATHSAMU «HHGOPMAIIH,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHUCTEMbD»,
«cucTeMHbIN 3 PexT», «MHDOPMAIIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUD;

BJIaJieHUE MeToAamMu IMoucka uHpopmanuu B cetd HWHTepHeT, ymeHue
KPUTUYECKU OIICHUBATh WH(POPMAITHIO, TOYICHHYIO U3 ceTu VIHTepHET;

YyMEHUE XapaKTepHW30BaTh OOJbIINE JaHHBIC, TMPUBOJUTH PUMEPHI
UCTOYHUKOB HMX TIOJY4YEHUS W  HaNpaBJICHHs  MCIOJb30BAHMS, YMEHHUE
KJ1acCU(UIIMPOBAaTh OCHOBHBIE 33Jaud aHalIM3a JaHHBIX (MPOTHO3HPOBAHUE,
KJIacCU(pUKaIus, KJIacTepu3alus, aHaIIn3 OTKJIOHCHUH ), MOHUMATh
MOCJIEI0BATEIBHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHbBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKAa KadyecTBa MJaHHBIX, BBIOOp W/WIM TOCTPOCHHUE MOJIENH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allMsl TaHHbBIX, MHTEPIPETALMS Pe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX MPUHIMIIOB YCTpoicTBa U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TCHACHIINA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJIcHUE HaBbIKaMU pabOThl C OINEpPalMOHHBIMM CHCTEMaMH, OCHOBHBIMU
BUJIAaMU TIPOTPaAaMMHOTO oOecrlieueHus: il peuieHus y4deOHBIX 3ajad 1o
BBIOpAaHHOM crieluaIn3aluu;

HAJIMYKE TPEICTABIICHUN O KOMITBIOTEPHBIX CETAX U UX POJU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPraHU3ANA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
cereid, 00 OOMMX NPUHLMMNAX Pa3pabOTKU U (YHKIIMOHUPOBAHUSI HHTEPHET-
MIPUJIOKEHNM;



NOHMMAaHHE Yrpo3 HMHPOPMAIMOHHONW O€30MacHOCTH, HCIOJIb30BAHHE
METOJIOB U CPEICTB MPOTUBOACHCTBHUS O3TUM YIrpo3aM, COOJIOACHHE Mep
0€30IMacHOCTH, MPEAOTBPAIIAIOIINX HE3AKOHHOE PACTIPOCTPAHEHHUE TIEPCOHATBHBIX
JaHHBIX, COOMI0IeHHE TPeOOBaHUN TEXHUKU O€30MaCHOCTH M TUTHEHBI P padboTe
C KOMIIbIOTEPaMH U IPYTMMH KOMIIOHEHTaMH IIU(PPOBOTO OKPY>KEHUS, IOHUMaHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX HU
paboTsl B cetu IHTEpHET;

NOHMMAaHWE OCHOBHBIX TPUHIMIIOB TUCKPETU3ALUN PA3INYHBIX BHUI0B
uHpOpMaLUK, YMEHHE ONpeAeNsiTh HH(POPMAUOHHBIA O00BEM TEKCTOBBIX,
rpadMUecKuX M 3BYKOBBIX JAHHBIX IPU 33JaHHBIX MapaMeTpax IUCKPEeTU3alluH,
YMEHHE OIpPEACNATh CPEAHIO CKOPOCTh MepeAaud JaHHBIX, OILICHHUBATH
U3MEHEHHE BPEMEHHM TMepefaud Mpud H3MEHEHUH WH(GOPMAIMOHHOTO 00bEMa
JAHHBIX ¥ XapaKTepPUCTUK KaHalla CBSI3U;

yMEHHUE UCMOJIb30BaTh MPU PEIIEHUH 3a/1a4 CBONCTBA MO3UIIMOHHOW 3alucu
qycell, AITOPUTMa MOCTPOCHUS 3aIIUCH YKCia B TO3UIIUOHHON CUCTEME CUMCIICHUS
C 33/IaHHBIM OCHOBAHHMEM M MOCTPOEHUS YUCIA MO CTPOKE, COJAEeprKalleil 3amuch
3TOr0 4YHCJia B TO3UIMOHHOM CHCTEME CUMUCICHHS C 3aJaHHBIM OCHOBAHHEM,
yYMEHUE BBINOJHATH apU(PMETUYECKHE OIEepalud B TO3UIUOHHBIX CHUCTEMax
CUHCJICHUS;

YMEHHE BBITIOJHATH MPeoOpa30BaHUsl JIOTUYECKUX BBIPAKEHUH, HCIONb3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAXKEHHE B
TU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJbHBIX (OpMax MO 3aJaHHOM Tabiuie
UCTUHHOCTH, HUCCIIEJ0BaTh O0JAaCTh WCTHHHOCTH BBICKA3bIBAHMS, COJAEPIKAIIETO
IepeMEHHbIE, PelIaTh HECIOKHBIE JJOTMYECKUE YPAaBHEHUS U CUCTEMbl ypaBHEHHIA;

NOHMMaHHE O0a30BbIX aJrOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aMUCh YHMCEN B MO3UIMOHHON CUCTEME CUHUCIICHHUS, HAXOXICHUE
BCEX MPOCTHIX YKCEN B 3a/laHHOM JIMana3oHe, 00paboTka MHOTOPa3pSAHBIX LIEIIBIX
4HCel, aHAIN3 CUMBOJIBHBIX CTPOK M JIPYTHX), aJITOPUTMOB TIOMCKA U COPTHPOBKH,
YMEHHE OIPEeAeNsaTh CIO0KHOCTh H3Y4aeMbIX B Kypce O0a30BBIX alrOpUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCuBa, IMepeOOpHbIE
aJITOPUTMBI, TBOMYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJBKUX aIrOPUTMOB
Pa3HOU CIOKHOCTH JUIS PEIICHHUs OJTHOM 3a/1a4u;

BJIaJICHHE YHUBEPCAJIBbHBIM S3BIKOM MPOrPaMMHPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMH O 0a30BbIX THMNAX JJaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIPaBIISIOIINE
KOHCTPYKLIMM, YMEHHE OCYIIECTBJIATh aHAIU3 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
porpaMMel, GOPMYIHPOBATH MPEAJIOKEHUS MO YIYUIIEHUIO TPOrPAMMHOTO KOJa;

YMEHHE CO3/1aBaThb CTPYKTypUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JI€MOHCTpAIIMOHHBIE MaTEpPHAJIbI C HCIIOJIb30BAaHMEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh 3JEKTPOHHBIE TAONUIIBI IS aHAJIM3a, MPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYUCIEHHE  CYMMBI,  CPEIHEro
apu(METHYECKOro, HauOONBIIEr0 ¥ HAUMEHBIIETO 3HAYCHWH, pELICHHE
ypaBHEHH, BBIOOP ONTHMAJIBHOTO pEIICHUS, MOAOOp JHUHUU TPEHJA, pEIICHUe
3a7a4 IPOTHO3UPOBAHMS).

B mnpomecce u3yuenusi kypca uHGOpMaTHKU yriayOn€HHOro ypoBHsA 6 11
Knacce oOyvaromuMucs OyAyT  JIOCTUTHYTBI  CIEAYIOIIME  MPEeIMETHBIC
pe3yJIbTaTHI:

yMEHUE CTPOUTh HEpPaBHOMEPHbIE KObI, JOIYCKAIOIIMe OJHO3HAYHOE
JEKOJUPOBaHUE COOOmEeHn (MPeUKCHBIE KOJbI), HCIOIL30BaTh IMPOCTEHUINNE
KOJIbl, KOTOpBIE MO3BOJIAIOT OOHAPYKUBATh U UCIPABIIATH OMIMOKH MPU Iepeaaue
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAWMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TpPU H3BECTHOW 4YacTOT€ CHUMBOJIOB, MOSICHATH MPUHIIMIIBI
pabOoThI MPOCTHIX AJITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pelllaTh aJfOPUTMHUYECKHUE 3aJaud, CBSI3aHHBIE C aHAJIM30M rpados
(3a1a4u  TOCTPOEHHUS ONTHUMAJIBHOTO TMYTH MEXAy BepliMHamu Trpada,
ONpeNeieHnsT  KOJNMYECTBAa  pasziMuYHBIX  NyTed  MEXAy  BepIIMHAMHU
OPUEHTHPOBAHHOIO AIMKJINYECKOro rpada), yMeHue HCIOJIb30BaTh JIEPEBbs MPU
aHamM3e M TOCTPOCHMHM KOJOB M IS TPEACTaBICHUS apUPMETHYECKUX
BBIPQXEHUM, TIPU PELICHUH 3aJa4 IOUCKa U COPTUPOBKHU, YMEHHE CTPOUTH JE€PEBO
UTPHI 10 3aIaHHOMY aJTOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBHIUTPHIIIHYIO
CTpATETHUIO UTPHI;

yMeHue pas3pabarbiBaThb U pealu30BbIBATH B BHUJE NporpaMMm 0a3oBbIe
aJITOPUTMBI, YMEHHUE HCIOJIb30BAaTh B MPOTpaMMax JAHHBIC Pa3IUYHBIX THUIIOB C
y4€TOM OTpaHMYEHUI Ha IUana30H UX BO3MOXKHBIX 3HAUCHUU, MPUMEHSTH MpPH
pellIeHny 3a/1a4d CTPYKTYpbl JaHHBIX (CIUCKH, CIIOBapU, CTEKU, OUEPEAH, IEPEBH),
UCMOJIb30BaTh 0a30BbIe ONEpalMu CO CTPYKTYpamMH JaHHbBIX, HPUMEHSTbH
CTaHJApTHBIE U COOCTBEHHBIC TOJIPOTrPAMMBI ISl 0OPaOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpU pa3paboTke mporpamMm OHOIMOTEKU
HOJIMpPOrpaMM, 3HaThb (YHKUMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIbHBIX
CPEICTB Cpebl pa3paboTKU, YMEHHE UCIIOIb30BaTh CPEICTBA OTIAIKH IPOrpaMM B
cpelie MporpaMMHUPOBaHUs, YMEHHE JOKYMEHTHUPOBAThH POTPAMMBI;

yMEHHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEICHMSIMH O 0a3ax [JaHHBIX, WX CTPYKTYpeE,
CpencTBax co3fmaHus W PabOThl ¢ HUMH, yYMEHUE HCIOJb30BaTh TAaOIUYHBIC
(pensioHHBIC) 0a3bl MaHHBIX (COCTABJIAThH 3aMPOCHl B 0a3ax JAHHBIX, BBHIIOIHITH
COPTHUPOBKY M TOWCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3padOTaHHYIO 0a3y
JAHHBIX ) ¥ CIIPABOYHBIC CHCTEMBI;

YMEHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHIECKHUE MOJICIH /I aHaIN3a
00BEKTOB W TMPOIECCOB: (POPMYyIUPOBATH I1€7b MOJEIUPOBAHUS, BBITIOJHSATH
aHaJM3 PE3yJIbTaTOB, IIOJYYCHHBIX B XOJC MOJICIUPOBAHUS, OIICHHBATH
COOTBETCTBUE MOJICIIH MOJCIMPYEMOMY OOBEKTY WJIM IIPOIECCy, MPEJICTaBIISATH
pe3yiabTaThl MOJACITMPOBAHUS B HATJISTHOM BHJIC,

YMEHUE OpraHWU30BBIBATh JIMYHOEC HH(POPMAIIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3IUYHBIX CPEACTB ITU(PPOBBIX TEXHOJOTHUM, TMOHUMAHUE
BO3MOYKHOCTEH IHMQPPOBBIX CEPBHUCOB TOCYJAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeIIbHBIX CEPBUCOB;

MOHMMAHUE OCHOBHBIX MPHUHITUIIOB Pa0OTHI, BO3SMOKHOCTEH M OTPaHUYCHUS
MPUMEHEHUST TEXHOJIOTHM MCKYCCTBEHHOTO WHTEJUICKTa B PA3IMYHBIX O00IACTSIX,
HAJIMYME TPEICTABICHUNM O Kpyre pemaeMbiX 3a7ad MalluHHOTO OO0y4YeHUs
(pacrio3HaBaHUs, KIACCH(UKAIIMKA ¥ MPOTHO3MPOBAHUS) HAIWYUE MPEICTaBICHUN
00  HWCHOAB30BaHMKM  MH(POPMAIMOHHBIX  TEXHOJIOTMH B pas3lIMYHBIX
npo(hecCHOHANBHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/m Kontpoabubie IpakTuueckue
NMpoOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsbl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 Komnbrorep - yHHBEpCaabHOE YCTPOMCTBO 6
) 00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomMmnerotepHslie cetn
1.4 Nudopmannonnas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3znen 2. TeopeTuyeckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 beA dopan 19 2
KOMIIBIOTEpE
2.2 OcCHOBBI aJITEOPHI JIOTUKH 14 1
2.3 KomnbrotepHas apudmernka 7 1
Uroro no pazgeny 40
Pa3nes 3. AnropuTmMbl 1 IpOrpaMMHpPOBaHHUe
3.1 BBenenue B mporpaMmMupoBaHue 16 0.5
32 BcnomoratenbHbIE anropuTMbl
3.3 YuciaeHHble METOIEI 3
34 AnTOopuTMBI 00PaObOTKH CUMBOJIBHBIX 5 |

MAHHBIX




3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pasgeny 44
Pasznen 4. UndopmMaumoHHbIe TEXHOJIOTUH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus qagHbIX 8 3
Hroro no pasgeny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 21.5




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Konrtpoabsnbsie IIpakTnueckue
NMPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
HNudopmanus u nHGOpMaImOHHbIE
1.1 dopman dopman 10 2.5
MIPOLIECCHI
1.2 MopenupoBanue 8 2
Uroro no pazgeny 18
Pa3nes 2. AnropuTmMbl M1 IpOrpaMMHpPOBaHHUe
2.1 DJIEeMEHTHI TEOPHUH AITOPUTMOB 6 1
2.2 AJITOPUTMBI U CTPYKTYPHI TAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHP 16 45
porpaMMHUpOBaHUs
Uroro no pazgeny 50
Pa3nen 3. Un¢opMannoHHbIE TEXHOJIOTUHN
31 KomnbroTepHO-MaTeMaTHYECKOE g )
) MOJIETUPOBAHKE
3.2 bazsr qanHbIX 10 4
33 Be0-caiitbl 14 4
34 KowmmerotepHas rpaduka 3.5
3.5 3D-monenupoBanue 8 3
Hroro no pazgeny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3YyYeHHs

DJIEKTPOHHBIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypchl

TpeOGoBaHMS TEXHUKU OE30MTACHOCTH U
THTHEHBI IPH paboTe ¢ KOMIBIOTEPaMU H
JIPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO
OKPY)KEHHSI

[TpuHIUTIBI paOOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeEH TaHHBIMU C TTOMONIBIO IITHH.
Kontposepsl BHEIIHUX yCTPONCTB

ABTOMaTHYECKOE BHITIOJTHEHUE POTPAMMBI
POIIECCOPOM

OnepartuBHas, IOCTOSTHHAS U
JOJTOBpEMEHHAs aMsATh. KoHTposiepbl
BHEIIHUX yCTPOUCTB. [TpsimMoii moctym k
naMsITH

CoBpeMEHHbIE KOMITBIOTEPHBIE
TEXHOJIOTUU

[IporpammHuoe obecrieueHne
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOMIJIBHBIX YCTPOMCTB

CucremMHOe MporpaMMHOE 00eCTIeueHUE.
OnepanoHHbIE CUCTEMBI




Yrunutsl. [{paiiBepbl yCTPOMCTB.

? [TapannensHO€ IpOrpaMMUPOBAHUE

10 WucTannsauus 1 1enHCTaIUISIIS
MPOrpaMMHOTO 00eCTIeUeHUS
@aiinoBble cuctemsl. [IpuHIHNIBI

11 pa3MenieHus] © UMEHOBaHUS (ailioB B
nonroBpeMeHHON namsTH. [1labmoHb! s
omucaHus rpynn GhaiaoB
3akoHoaarenbcTBO Poccuiickoit

12 denepanuu B 00JIaCTH MPOTPAMMHOTO
oOecIieueHns U JaHHbBIX
[TpuHIMIBI TOCTPOEHUS U anmapaTHbIe

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBble TPOTOKOJIBI

14 Cetp UHTEpHET

15 Paznenenune IP-cetn Ha moaceTu ¢
MOMOIIBIO MAaCOK MOJICETEN

16 CereBoe aIMUHUCTPUPOBAHUE
Bunel nesrensHoctu B cetu HTEpHET.

17 Cepsucel HTEepHeTa. ['ocynapcTBEHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmannonnas 6e30macHOCTb

19 BpenonocHble mporpaMmmHoe obecriedeHme
1 MeTO/bI OOPBOBI C HUM

20 [TpakTuyeckas pabora o Teme
"AHTUBHPYCHBIE TPOTrpaMMBbl"

)1 Opranuzanus TUYHOTO apXuBa

uHpopmanuu. PesepBHoe KonupoBaHue.




[TaponpHas 3amuTa apxuBa

22

[u¢poBanmre JaHHBIX

23

Anroput™m mudpoBanus RSA.
Creranorpadus

24

[TpakTrueckas paboTa Mo Teme
"[llnppoBanue naHHBIX"

25

Wudopmanus, 1aHHbIC U 3HAHUS.
NudopmannoHHbIe TIPOIECCH B IPUPO/IE,
TEXHUKE U 00IIECTBE

26

HenpepsiBHBIC U TUCKPETHBIC BETHYUHBI U
curHaibl. Heo0X0aumMocCTh JUCKPETU3AINH
nH(pOpMaLNY, TPeTHA3HAYCHHOH /st
XpaHeHus, epeaadn u 00padoTKHU B
U(POBBIX cHCTEMax

27

JIBon4HOE KOoaupoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpPHbIE KOABI. JlekoanpoBanue
COOOIIEHHI, 3aIIMCAHHBIX C IIOMOIILIO
HEPABHOMEPHBIX KOJIOB

28

Ycenosue ®ano. [loctpoenne o1HO3HAYHO
JNEKOJUPYEMBIX KOJIOB C ITOMOIIIbIO JepeBa.
I'pad An. A. Mapkosa

29

EnvHMIBI 13MEpEeHHs KOJTMYeCTBa
nHpopMmanuu. AnpaBUTHBINA TOAXO K
OLIEHKE KOJMYECTBa HH(OpMAIHH

30

CucTeMbl CUUCIICHUS

31

[IepeBon uncen U3 OAHON CUCTEMBI
CUHUCIIEHUS B APYT'YIO

32

IIBOI/I‘IHaH, BOCBMEpHUYHAA U




meCTHaAuaTCpuIHass CUCTEMBI CHUCIICHUA,
CBA3b MCXKIY HUMU

33

IIBOI/I‘IHaSI, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUS,
CBs3b MCXKIY HUMHU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAUaTCpuIHasA CUCTCMbI CUUCIICHUS,
CBs3b MCXKIY HUMHU

35

Apudmernieckue onepamnuu B
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS

36

TpouyHasi ypaBHOBEIIEHHAsI cUCTEMA
CUHCTICHUS

37

I[BOI/I‘-IHO—[[GCSITI/I‘-IHB.SI CHUCTEMA CUUCICHUA

38

KoaupoBanue TekcToB

39

PactpoBoe kogupoBanue n3o0paxeHui

40

[TpakTuyeckas pabora o Teme
"luckperuszanus rpapuuecKoi
uHpopmanun"

41

[[BeToBbIE MOAETHN. BekTOpHOE
KosupoBanue. @opmatsl ¢Gaiios.
Tpéxmepnas rpapuka. @paxraabHast
rpaduka

42

Komuposanue 3Byka. OnieHka
nH(pOPMaAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE
JUCKpETU3aluu U pa3psAIHOCTA
KOJIUPOBAHUS

43

[TpakTrueckas paboTa Mo Teme




" JluckpeTrur3anus 3ByKoBoi HH(pOpMaruu'"

44

OcHOBBI anreOpsl JIOTUKU

45

Jlornueckue oneparuu. Tabauibt
NCTUHHOCTH

46

Jlormueckue BeipaxkeHusd. Jlornueckue
TOXJecTBa. J[oka3zaTenbCTBO JTOrMUECKUX
TOXKJIECTB C MIOMOILBIO TaOJIULl UCTUHHOCTH

47

[TpakTuyeckas pabora o Teme
«ITocTtpoenue u aHam3 TabIUIT
HMCTUHHOCTH B TAOJMIHOM TPOIIECCOPEN

48

Jlormueckue Ooncpanuru U orcpanuu Hajj
MHOKECTBaMH

49

Jlornueckwue orneparuy 1 ornepanuy HaJl
MHOKECTBAMU

50

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHBIC
peoOpa3oBaHus JOTHUECKUX BhIPAKEHUI

51

Jlornueckue ypaBHEHHs U CUCTEMBI
YpaBHEHUU

52

Jlornueckue GpyHKIIMU. 3aBUCUMOCTD
KOJIMYECTBA BO3MOKHBIX JJOTMYECKUX
(GyHKIMN OT KOJTMYECTBA apTyMEHTOB.
[TonHBIE CUCTEMBI TIOTHYECKUX (PYHKITHI

53

Kanonuueckue Gpopmbl TOrHuecKux
BbIpaxkeHHi1. COBEpILICHHBIE
JIU3BIOHKTUBHbBIE U KOHBIOHKTHBHbBIE
HOpMaJIbHbIE (POPMBI, AJITOPUTMBI UX
MMOCTPOCHHUA IO Ta6JII/II_[e HUCTUHHOCTHU

54

Jlormueckue 2JIEMEHTHI B COCTaBe




KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHoropaspsaHbiit
CyMMAarop

56

[TocTpoeHue cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alkCh JOTUYECKOIO
BBIPAKECHUS 110 JIOTHYECKOU CXeMe

57

MHuKpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

[IpencraBienue LeabIX YUCEN B TAMATH
KoMIibloTepa. OrpaHuYeHHOCTh JUana3oHa
qrcell P OTPaHUYEHUHU KOJINYeCTBa
paszpsaoB. [lepenonHenue pazpsiaHoit
CETKU

59

be33HakoBbIE M 3HAKOBBIC JTaHHBIE.
3HaKOBBIN OUT. JIBOMYHBII
JOTIOTHUTEIBHBIN KO/ OTPHUIIATEIIBHBIX
quUCe

60

[ToOuTOBBIC TOTHYECKHE OTIEPAIUH.
Jlornueckuii, apupmMeTHIECKUN 1
LHUKINYECKUI CIIBUTH

61

[u¢ppoBanue ¢ TOMOLILI0 TOOUTOBON
onepauuu «uckiaovaroniee MJIN»

62

[IpencraBienue v XxpaHeHUE B MAMSITH
KOMITbIOTEpA BEIIECTBEHHBIX YHCET

63

Brinosinenue onepanuii ¢ BEIIECTBEHHBIMU
YUCJIaMH, HAKOTUICHUE OIITMOOK TIPH
BBIYMCIIEHUAX

64

[TpakTuyeckas padora no Teme «M3yuenue




nmopaspAAHOro MalliMHHOTO MPEACTABIICHUA
OCJIbIX U BEMICCTBCHHBIX YHUCCII»

65 AHanm3 anropuTMOB 1
Oransl peleHus 3a1a4 Ha KOMIIBIOTEPE.

66 NHcTpymeHTanbHbIE CPEACTBA! 1
TPAHCIATOP, OTIAAMUUK, TPOPUITHPOBIIUK
Cpena nporpammupoBanus. Komnumnsamus

67 Y MHTEpIpETALHS IPOrPAMM. |
Bupryansasle Mamnebl. THTErpUpOBaHHas
cpena pa3paboTKu

68 Merto/ibl OTJIAIKK TPOTPAMM 1

69 Tunbl IEpEeMEHHBIX B SI3BIKE |
MIPOrpaMMHUPOBAHUS

70 O06paboTKa HEeTbIX YUCET 1

71 O6paboTKa BEIeCTBEHHBIX YUCE 1

72 CriyuaiiHble U TICEBIOCITYYalHbIE YnCIa 1

73 Bersnenus. CnoxHbie yCIOBUS 1

74 [Muksl ¢ ycoBueM 1
[ukib1 MO NEpEeMEHHOM.

75 B3anmo3aMeHseMOCTh pa3IuyHbIX BUIOB 1
LIUKJIOB

76 O06paboTka HATYpaJbHBIX YHCET C |
UCIIOJIb30BaHNEM ITUKJIOB
HaxoieHne Bcex MpoCThIX YHUCEN B

77 3ajlaHHOM Juana3ose [Ipaktuueckas 1 0.5
pabota o Teme «Pemienue 3a1a4 METOJIOM '
nepedopar»

78 WNuBapuaHT nukia 1




79

JlokyMeHTUpOBaHUE MPOTrpamMm

OO6paboTka JaHHBIX, XPAHSIIUXCS B

80 .
(aiimax

81 Paz0Ouenue 3agaun Ha O3a1a4UH
Hcnonws3oBanne cTanmapTHON OUOIMOTEKH

2 s3pIKa porpaMmmupoBanus. [logkatouenue
OMOJIMOTEK MOAIPOrPAMM CTOPOHHHUX
MPOU3BOAUTENEN

83 [Toanporpammel (TIporietypbl ¥ ¢ YHKIIHH )

84 [Toxnporpammel (iporeypsl U (pyHKITUH)

25 [TpakTrueckas paboTa Mo Teme
"PazpaboTka mogmporpamm"
Pexypcus. PekypcuBHbIe 00BEKTHI

26 (ppakrainsr). PexypcuBHbIe IpoLeAYpHI U
¢byukuu. Mcnonb3oBaHue creka s
OpraHu3aliy PeKypPCUBHBIX BHI30BOB

g7 [TpakTuyeckas pabora o Teme
"PekypcuBHBIE TOAITPOrPaMMBI"

28 MoaynbHBIN TPUHLIMI TOCTPOCHUS
MpOrpaMm

89 UucrneHHble METOIbI

90 [TpakTuyeckas pabora o Teme
«HucneHHoe penieHnue ypaBHEHUN»

91 Hcnonb30BaHue AUCKPETU3ALINU B
BBIUHCIIUTENbHBIX 3a/1a4ax
[TpakTuyeckas pabora o Teme

92 «[IpubnmxEHHOE BBHIUMCIICHHUE JTHH

KPUBBIX U IUIOIIa el Guryp»




93

[TpakTrueckas padota o teme «llouck
MakcuMyMa (MUHUMYMa) (QYHKIHI»

94

O06paboTKa CHMBOJILHBIX JIAHHBIX.
AnTOpuUTMBI 00PabOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJIMIECCTBA TOSBICHUN
CHMBOJIA B CTPOKE

95

AAropuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKU Ha CJIOBA 110
MpoOETbHBIM CUMBOJIAM

96

AAropuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: TOMCK MOACTPOKU BHYTPHU JTaHHOU
CTPOKH; 3aMEHA HAICHHO! NIOJACTPOKHU Ha

JIPYTyIO CTPOKY

97

[TpakTuyeckas pabora o Teme
"O06paboTKa CTPOK C UCIIOJIL30BAHUEM
(GyHKIMN CTaHIapTHON OMOTUOTEKH SI3bIKA
IIpOrpaMMHUpOBaHuA"

98

['eneparus coB B 3aJJaHHOM aj(aBHUTe

99

MaccuBsbl 1 IOCTIEI0BATEIHLHOCTH YHCE.
[TpakTrueckas paboTa Mo Teme
"3anonaHeHne maccupa'

0.5

100

O06001IEHHbIE XapaKTEPUCTHKN MAaCCHBA

101

JIMHEeNHbIH TOMCK 3aJaHHOr0 3HAYECHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA TOUCK 3aJaHHOTO 3HAYEHUS B
maccuBe"

0.5

102

[TpakTrueckas padota mo teme "llonck
MUHHMAJIBHOTO (MaKCUMaJIHHOTO)




3JIEMEHTA B YHUCJIOBOM MaccuBe"

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[TpocThie METOIBI COPTUPOBKH.

103 1 0.5
[TpakTrueckas padota o teme "IIpocTeie
METO/Ibl COPTUPOBKH MaccuBa'
CoprupoBka cnusiHreM. beicTpas

104 COPTHPOBKA MaccHBa (aITOPUTM 1 0.5
QuickSort). [TpakTrueckas paboTa 1mo Teme '
"BricTpas coptupoBka maccupa"
JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM

105 maccuBe. [Ipaktudeckas pabora 1o reme 1 0.5
"JIBOMYHBI OUCK"

106 JIByMepHbIE MaCCHUBBI (MaTpPUIIbI) 1

107 AnropuTMbl 00pabOTKH MaTPHIL 1

108 Pemrenue 3anau aHann3a JaHHBIX 1

109 CpencTBa TEKCTOBOrO Ipoleccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[TpakTrueckas padota mo Teme "BépcTka

111 JIOKYMEHTOB C MaT€MaTUYE€CKUMHU 1 1
dbopmynamu"

112 HNHCcTpyMEHTHI peLieH3UPOBAHNS 1

113 [TpakTuyeckas pabora o Teme 1 1
"MHOrocTpaHu4HbIE TOKYMEHTHI"
O6maunbie cepBuchl. KosmexktupHas

114 pabota ¢ nokymeHntamu. [IpakTuueckas | 0.5
pabora o Teme "KosmnexktuBHas pabota ¢ '
noKymMeHTamu"

115 Ananus nangelx. bospinye naHHeie 1




116

MarmmnaHoe oOydeHue

117

AHanu3 JaHHBIX ¢ TOMOIIBIO JIEKTPOHHBIX
TalJIHI

118

[TpakTruyeckas pabora o Teme "AHanus3
JAHHBIX C MOMOIIIBIO ATEKTPOHHBIX
Tadaurn"

119

[TocTpoenue rpadukoB QyHKITHIA.
[TpakTuyeckas pabora o Teme
"HarnsaHoe npeacTaBieHue pe3yabTaToB
CTaTUCTHYECKON 00pabOTKU JAHHBIX B
BUJIC IMarpaMM CpPEICTBAMH pelakTopa
AJIEKTPOHHBIX TaOIHII"

0.5

120

Jluauu Tpenna. [Ipaktuueckas pabota mo
teme "llogOop nuuum TpeHa,
IIPOrHO3UpOBaHUE"

0.5

121

[Tox6op mapamerpa. [IpakTuueckas padora
1o Teme "YucieHHoe peneHne ypaBHeHUH
C TIOMOIIBIO ToAOOpa mapamerpa”

0.5

122

OnTumu3anus Kak MoMCK HaAMTy4IIero
pEelIeHNs B 3a/IaHHBIX YCIOBHSIX.
[IpakTrueckas padota o teme "Permenue
3aJ1a4 ONTUMH3AIUH C TOMOLIBIO
AJIEKTPOHHBIX TaOIHII"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

Pe3epBHOE Bpems

[UNEN [ G [ G - —




128 Pe3epBHOE Bpems 1
129 PesepBHoe Bpems 1
130 Pe3epBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpemst 1
136 PeszepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 136 15

[TPOI'PAMME




11 KJIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
° ara u¢poBbI
JI:;H Tema ypoxka Beero Kontpoabnbie IlpakTuueckue il:;yqemm :)lﬁ];l;l;?ma:enbﬂme
padoTbI padoThI pecypesr
KonnyectBo nndopmaryu 1
2 AJITOPUTMBI CoKaTUS TaHHBIX 1
Anroputm Xadppmana 1
[IpakTrueckas padota o teme "Cxxatue
4 JAHHBIX C IIOMOILBIO AJITOPUTMA 1 1
Xadppmana"
5 Anroputm LZW 1
ANTOPUTMEI C’)KaTHUS TAHHBIX C TIOTEPSIMHU.
6 [IpakTuyeckas padora o Teme "Cixatue | 0.5
naHHbIX ¢ noTepsimu (anroputMmel JPEG, '
MP3)"
CxopocTb nepeauu JaHHBIX 1
[TomexoycToiYnBBIE KOIBI 1
9 [TpakTuyeckas pabora o Teme | |
"[TomexoycroitunBbie KOABI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3auMoeicTBue. CucreMHbiid 3QPexT. |
VYrpasnenue kak nHOOpPMaMOHHBIN
npouecc. OOpaTHas CBs3b
11 Mojaenu u MOJETUpPOBaHUE 1
12 I'pads 1
13 Pemenue 3amau ¢ momorrsro rpadoB 1




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[TpakTrueckas padota mo teme "llonck

16 BBIUTPBILTHONM CTPATEruu B UTPE C IIOJIHON
uHpopmanueir"

17 CpenctBa HCKYCCTBEHHOTO MHTEIIEKTA

13 [TpakTuyeckas padora no Teme "Cpencraa
HCKYCCTBEHHOT'O MHTEIIeKTa"
dopmanuzanus MOHATHS alTOPUTMA.

19 MamuHa TelOpHHTra KaK YHUBEpCaIbHas
MoJenb Beruuciaennil. Tezuc Yépua—
Trropunra
[TpakTrueckas paboTa Mo Teme

20 "CocTaBiieHHE TPOCTON MPOrpaMMBbl JJIs
MamuHbl Teropunra"

21 Mammuna [locta

22 HopmansHbie anropudmel MapkoBa
ANTOpUTMUYECKU Hepa3pelIuMbIe 331a4H.

23 3amaya octanoBa. HeBO3MOXKHOCTE
aBTOMATHUYECKOM OTJIAJIKU TPOrpaMM

24 Cno>XHOCTb BBIYUCIICHUI
ITorck IpOCTBIX YMCEIN B 3alaHHOM

25 JMana3oHe ¢ IOMOIIIbIO alrOpUTMa
«pemiero IparoceHar

26 [TpakTrueckas padota mo teme "llonck
MPOCTHIX YHCEJ B 33JITaHHOM JHana3oHe"

7 MHoropa3psiiHbI€ LENbIE YNCIIA, 3aJa4H

JUTHHHOU apu(METHKH




28

[TpakTrueckas paboTa mo Teme
"Peanu3alnys BEIYUCIECHUH C
MHOT0Opa3psAIHbIMH yuciaMu"

29

CrnoBapu (acconaTUBHBIC MACCUBBI,
O0TOOpaKeHHMs ). XOI-TaOIUIIBI.
[TocTpoenue andaBUTHO-9ACTOTHOTO
cIIoBapst IS 33JaHHOTO TEKCTa

30

[TpakTrueckas paboTa mo Teme
"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps IS 3aIaHHOTO TekcTa'

31

AHanu3 TeKCTa Ha €CTECTBEHHOM SI3BIKE.
BBII[GJIGHI/IG HOCHGI[OBaTeJIbHOCTeﬁ 110
mabiony. PerymnsipHbie BEIpaKeHHS.
YacTOoTHBIN aHAIIN3

32

ITpakTruueckas padora no teMe "AHanus
p p
TEKCTa HA ECTECTBEHHOM A3BIKE"

33

Crexu. AHanu3 mpaBUILHOCTH CKOOOYHOTO
BBIPAXKEHUSA

34

Brruncnenue apupmernyeckoro
BBIPQKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHON

dhopme

35

[TpakTuyeckas pabora o Teme
"Brruncienue apupmMeTn4eckoro
BBIPAYKCHNS, 3aITMCAHHOTO B MTOCT(UKCHOM

dbopme"

36

Ouepenu. Mcnonp3oBaHue ouepenu ais
BPEMEHHOI'O XpPaHEHUs JaHHBIX

37

[TpakTrueckas paboTa Mo Teme




"Ucnonb3oBanue ouepenu"

38

epesbs. Peanuszanus aepesa ¢ TOMOLIBIO
CCBUIOYHBIX CTPYKTYp. J{BonuHbIE
(bunapueie) nepesbs. [locTpoenne nepera
JUIS 3aJIaHHOTO apu(METHIECKOTO
BBIPAXKEHUS

39

[TpakTuyeckas pabora o Teme
"Hcnonb3oBaHue OepeBbEB IS
BBIUYHCIICHUS apu(METHIECKUX
BBIpaKEHUI1"

40

PexypcuBHBIEC aTOpUTMBI 00X0/1a JepeBa.
Hcnonb30BaHue CTEKa M OYEPEAH TSI
o0xoma nepena

41

PexypcuBHbIC anropuT™Mbl 00X0/a JIepeBa.
Vcnonb30BaHue cTEKa U OUEPEIU TSI
obxoja repena

42

Anroputmsel Ha rpadax. [Toctpoenue
MUHUMAaJIBHOI'O OCTOBHOTO JIEPEBA
B3BEIICHHOI'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xox rpada B
IUPUHY

44

KoanuecTBo pa3auyHbIX MyTeH MEXIyY
BEPIIMHAMYU OPUCHTUPOBAHHOTO
aIUKIIMYECKoro rpada

45

Anroput™m JlelKCTphI.

46

[TpakTrueckas paboTa Mo Teme
"Bpruricienue JIMHBI KpaTyalilero myTa




MEXy BepIIiHaMHu rpada (aIroputM
JletikeTpor)"

47

AnroputMm Drnoitga—Y opiania

48

3ajauu, pemaeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 MpOorpaMMHUPOBaHUS:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKITHIA

49

[TpakTrueckas paboTa mo Teme
"Borunciienue peKypcuBHBIX (DYHKITHIA €
IIOMOUIBIO0 JUHAMUUYECKOTO
IIpOrpaMMHUpOBaHus"

50

3agaym, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MMPOTPAMMHUPOBAHUS:
HOI[C‘-IéT KOJIMYECTBA BapI/IaHTOB

51

[TpakTrueckas padota o teme "llomcuér
KOJIM4YECTBA BAPUAHTOB C IIOMOIIIBIO
JTUHAMUYECKOT0 TPOrpaMMHUpPOBaHUs "

52

3ajauu, penaeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 MpOorpaMMHUPOBaHU:
3aJ1auu ONTUMH3AINN

53

IlonsTHe 0 mapagurmax
nporpaMmupoBanusi. O0630p SI3bIKOB
IIPOrpaMMUPOBAHUS

54

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM
[IPpOrpaMMUPOBAHUU

55

O0BexTHI U Ki1acchl. CBOMCTBA U METOEI
00BLEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[TpakTrueckas paboTa Mo Teme




"HMcnoip30BaHNe TOTOBEIX KJIACCOB B
nporpamme”

58

Pa3zpaboTka mporpamMm Ha OCHOBE
00BEKTHO-OPHUEHTUPOBAHHOTO MOIX0/1a

59

[TpakTuueckas pabota "Pa3paborka
MPOCTOM MPOTPAMMBI C UCIIOJIb30BAaHUEM
KJ1accoB"

60

WNukancymsuus. [Ipaktudeckas pabota mo

Teme "Pa3paboTka kiacca, HCIOIb3YIOIEro

MHKAICYJIALNI0"

0.5

61

Hacnenosanue. [Tomumopduszm

62

[TpakTuyeckas pabora o Teme
"Pa3paboTka uepapxuu Kiaccon"

63

Cpensi ObICTpOH pa3pabOTKH MPOTPaMM.
[TpoexTrpoBanue uHTEpPeiica
II0JIB30BaTCIIsA

64

[IpoekTupoBanue unTepderica
MOJTE30BATEIIS

65

Hcnonbs3oBaHue roTOBBIX YIPABIISEMbIX
AJIEMEHTOB JIJIsl IOCTpOoeHus: uHTepderica

66

[TpakTuyeckas pabora o Teme
"Pa3zpaboTka mporpammsl ¢ rpadu4ecKkumM
uHTepdeiicom”

67

N3ydenue BTOpPOro sA3bIKa
MIPOrpPaMMHUPOBAHHUS

68

N3yuenune BTOPOro si3b1Kka
IIPOrPaMMUPOBAHHUS

69

OTalsl KOMIIBIOTCPHO-MATEMATUYCCKOT'O




MOACIINPOBAHUSA

70

Jluckperusaius Ipu MaTeMaTH4eCKOM
MOJEIINPOBAHNHN HETIPEPBIBHBIX IIPOLIECCOB.
MopenupoBaHue JBUKEHUS

71

[TpakTuyeckas pabora o Teme
"MopenupoBaHue IBUKEHUS"

72

MopenupoBaHre OMOJIOTHYECKUX CHCTEM.
[TpakTuyeckas pabora o Teme
"MonenupoBaHue OMOIIOTHYECKUX cucTeM"

0.5

73

MareMaTHYeCKHE MOJENIN B DKOHOMHUKE.
BrruncnurenbHbie SKCIIEPUMEHTHI C
MOJEISIMHA

74

BepositHocTHBIE MOAenu. [IpakTuyeckas
pabora o Teme "MMuTanmonHoe
MOJEIIMPOBAHUE C TOMOIIBIO METO1A
Momnre-Kapno"

0.5

75

KommnbrorepHoe MoenpoBaHue CUCTEM
YIIPaBJICHUS

76

O6paboTka pe3ynbTaTOB KCIIEPUMEHTA

77

Tabmuunble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, copTUpOBKa U GUIBTPALUSL
JaHHBIX. 3aIPOCHI Ha BEIOOPKY JaHHBIX.
3arnpocsl ¢ mapaMmerpaMu. Beraucisiemble
TOJIS B 3aIIpOCax

79

[TpakTrueckas padota mo Teme "Pabora ¢
rOTOBOM 0a30il NaHHBIX"

80

MHuororabianyaslie 0a3bl JaHHBIX. THITEI
CBs3eH Mex 1y TabnuiamMu. BuenHui




Kkimro4. [{emocTHOCTh 6a3hl TaHHBIX

[TpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTrOTaOIUYHOM Oa3bI
TaHHBIX"

20 3ampockl K MHOTOTAOIMYHEIM 0azam
TAHHBIX

23 [TpakTrueckas padoTa mo Teme "3ampockl K
MHOTOTA0IMYHOM 6aze TaHHBIX"

84 S3bIk ynpaBienust nanabiMu SQL
[TpakTuyeckas pabora o Teme

85 "VrpaBneHue JaHHBIMU C TOMOUIBIO SI3bIKA
SQL"

26 Hepensimonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNuTepHeT-mpuioxeHus
IlonsiTHE O CEpPBEPHON U KIUEHTCKOU

88 yacTsax caiita. TeXHOIOTHS «KIMEHT —
cepBep», €€ JOCTOMHCTBA U HEAOCTATKHU

89 OcHogsl s13p1ka HTML

90 [TpakTuyeckas padora no teme "Co3nanue
TEKCTOBOI BeO-cTpaHUIIbI"

91 Ocnogsl s13p1ka HTML

92 OcHogsl s13p1ka HTML
[Tpaktruyeckas padora no Teme "Co3nanue

93 BEO-CTpaHUIIbI, BKITIOYAIOIECH
MYJIbTUMEIUIHbIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUJEO)"

94 OcHoBbI KackaaHBIX TabmuI ctuieit (CSS)




[TpakTrueckas paboTa mo Teme

95 "OdopmiieHue CTpaHUIIBI C TTOMOIIIBIO 1
KAaCKaIHBIX Ta0JIUIl CTHIICH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapuu Ha s3pike JavaScript

98 ®opmbl Ha BeO-CTpaHULIE

99 [TpakTuyeckas padora no Teme "O6padboTKa |
TaHHBIX opM"

100 Pa3menienue Be6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka (aiiyioB Ha calT
Kangpuposanue. Ucnpasienue

101 nepcnekTuBkl. ['ucrorpamma. Koppekuus
YPOBHEW, KOPPEKIHUS I[BETA.
OO6ecrBeunBaHKE IBETHBIX N300paKCHUI
BBox n3o0pakeHuit ¢ HCIIOIb30BaHUEM

102 Pa3IUYHbBIX HU(POBBIX YCTPOMICTB. 0.5
[TpakTrueckas padota o Teme "OOpaboTKa '
nudposbix Gororpaduit”
Perymis. PaboTa ¢ o6nactsamu. OUIBTPHL.

103 [TpakTrueckas padota o Teme "Peryib 0.5
nudposbix Gororpaduiit”
MHorocnoitasie n300paxkeHus. TekcToBbIe

104 ciou. Macka cnosi. Kananel. Coxpanenue
BBIJICTICHHOW 00JacTH

105 [TpakTrueckas paboTa Mo Teme |
"MHorocioifabie n300paxxeHus"

106 [ToaroroBka uiTrOCTpaIuii A1 BEO-CalTOB. 0.5

[TpakTrueckas paboTa Mo Teme




" AHUMHPOBaHHBIC N300pakeHUs"

Bekropnas rpaduka. Bekropuzarus

107 . 1
PacTpOBBIX U300PAKECHHIA

108 [TpakTuyeckas padora no Teme "BekTopHas |
rpaduka"

109 [TpuHIMIIBI TOCTPOEHUS U peAAKTUPOBAHUS |
TpEXMEPHBIX MOJEIEH

110 [TpakTuueckas pabora o teme "Coznanue |
MPOCTHIX TPEXMEPHBIX Mozeeit"

111 Cerounsie Mogenu. Marepuaisl 1

112 [TpakTrueckas padota o Teme "CeTovHbIC 1
mozaenn"

113 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS. 1
Kamepnl

114 [TpakTrueckas paboTa Mo Teme |
"Pennepunr"

115 AnnutuBHBIE TeXHOJOTHH (3D-ipuHTEpHI) 1

116 [IonsiTHE O BUPTYaIbHOMN PEATBLHOCTH U |
JOTIOJIHEHHOM PEAIBHOCTU

117 Pe3epBHOE Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHoe Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpemst 1

123 PesepBHoe Bpems 1

124 PesepBHOE Bpems 1




125 PesepBHOE Bpemst 1
126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 Pe3epBHOE Bpems 1
129 PesepBHoe Bpems 1
130 Pe3epBHOE Bpems 1
131 PesepBHoe Bpems 1
132 Pe3epBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 Pe3epBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I1O0 136 36.5

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOoOBaHUSA

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

1.

3namo (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX HPUHIUIIOB YCTPOHCTBA M (YHKIHOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMIBHBIX KOMITBIOTEPOB; TEHACHIIHMA
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA; BIIaJICHUE HABBIKAMH DPabOTHI C
OTICPAIllMOHHBIMU CHCTEMaMHd M OCHOBHBIMH BHAAMH IPOTPAMMHOTO
obecrieyeHuss Ul peIIeHUsT y4yeOHbIX 3aJad 1O  BbIOpaHHOM

cricnyain3annun

1.2

Hanmuune mpencraBneHuii o ©0a30BBIX TNPUHIMIIAX OpraHU3alUd |

(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETeH

1.3

ITorumManne OCHOBHBIX IMPUHIHUIIOB IOUCKPCTHU3ALUH PaA3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX aITOPUTMOB OOpPAOOTKH YHMCIOBOM M TEKCTOBOM
uHpOpManMy (3aIUCh YHCENl B TO3UIMOHHOW CHCTEME CUHCICHHS,
JETUMOCTh LIEJIBIX YHMCEeN; HaX0X/IEHHE BCEX MPOCTHIX YHCET B 3aJaHHOM
nuanazoHe; 00pa0oTka MHOTOPa3psAOHBIX —IENBIX YHCEN; aHalIu3

CUMBOJIbHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHHe Q)YHKHI/IOHa.HBHBIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

cpenbl pa3paboTKu

1.6

Brnagenre OCHOBHBIMU CBEACHHSMH O 0a3ax JaHHBIX, UX CTPYKTYpE,

CpeICcTBax CO3/IaHus M padOTHl C HUMHU

1.7

[ToHnmMaHue BO3MOXXHOCTEH M OTPAHUYEHUN TEXHOJOTUH UCKYCCTBEHHOTO
UHTEJJIEKTa B Pa3IMYHBIX O0JIaCTAX; HaNW4Me Mpe/ICTaBiIeHU 00
HUCITIOJIB30BaHUU I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTUH B PA3IMIHBIX

npodeccuoHaIbHBIX chepax

1.8

Brnagenue TeopeTMUECKMM anmapaToM, IO3BOJISIIOIIMM OCYILECTBIATh
IPEJICTaBICHUE 33aJaHHOI'0 HATYpaJbHOIO YHCIIA B Pa3jIMYHBIX CHCTEMAax
CUMCIICHUS; BBINOJHATH MPeoOpa3oBaHMsl JIOTMUECKUX BBIPAKEHUI,
UCIIOJIB3YSl 3aKOHBI anreOpbl JIOTHKHU; ONpEeAeNsaTh KpaT4alliuil myTh BO
B3BELIICHHOM rpade M KOJIWYECTBO IMyTE€H MEXAy BepIIMHAMHU

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada




Ymems

2.1

YMeHue Hucnonb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUYECKHE MOJAEIU UL
aHanu3a 00BEKTOB M MPOLECCOB: (POPMYIUpPOBATH II€]Ib MOJEIUPOBAHUS,
BBINOJIHATh AHAJIU3 PE3Y/IbTAaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHMS;
OLICHMBATh a/IEKBATHOCTb MOJEIHM MOJAEIUPYEMOMY OOBEKTY WM

nmponeccy,; NpeaACTaBIAThL PE3YJIbTAThI MOACIMPOBAHNA B HATJIAAHOM BUIC

2.2

YMmenue kinaccu(uUIMpOBaTH OCHOBHBIC 3a/aud  aHAIW3a JIAaHHBIX
(TporHO3UpOBaHUE, KJaccupukanus, KJIacTepU3alus, aHau3
OTKJIOHEHUI1); TOHMMATh IOCJIEJOBATEIbHOCTh PEUICHUS 3aJad aHaIu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIIEHKA Ka4eCTBA JaHHBIX,
BeIOOp W (WIM) TIOCTPOCHHWE MOJENH, NpeoOpa3oBaHUE JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPIPCTAHA PC3YJIILTATOB
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YMmenue onpenensits HHGOPMAIMOHHBINH 00BEM TEKCTOBBIX, rpauIecKUX
¥ 3BYKOBBIX JIAaHHBIX IIPH 3a/IaHHBIX ITapaMeTpax JAUCKPETU3aLuU. Y MEHHUE
OINIPEIETSITh  CPENHIOID CKOPOCTh Mepefauyd  JaHHBIX, OLIEHHBATh
U3MEHEHHE BPEMEHH Mepefadd NpU HM3MEHCHWH HH(OPMALOHHOTO

00BbEMa JaHHBIX M XapaKTEPUCTHK KaHajla CBA3H

24

YMeHue CTpOuTh KOJ, 00eCHeuMBaIONIMKA HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHON YacTOTE CUMBOJIOB

2.5

YMeHue uCnonap30BaTh IMPU PELIEHWHM 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allUCH YHCEJI, aJrOPUTMbI MOCTPOEHHUS 3alMCH YKCIIA B MO3ULIMOHHOU
CHCTEME CUHCIICHUSI C 3aJlaHHBIM OCHOBAaHUEM W MOCTPOCHMS YHUCJIa IO
CTpOKE, COAEpXKalleil 3amuch ATOTO 4YHWCIa B TMO3UIMOHHON CHCTEME
CUHMCIICHHUS C  3aJaHHBIM  OCHOBaHHUEM; YMEHHUE  BBINOJIHSATH

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

2.6

YMeHHe CTpPOUTHh JIOTMYECKOE BBIPAKEHHE B JIU3IBIOHKTHBHOH U
KOHBIOHKTHBHOM  HOpMaJbHBIX ¢dopMax MO 3aJaHHON  Tabiuie
UCTUHHOCTH; HCCJIEAOBaTh  OOJNACTh  MCTUHHOCTH  BBICKAa3bIBAHMA,

COACPKAIICTO MCPCMCHHBIC,; PCHIATL HCCIIOXKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHune pemarb alroOpuTMHUYECKHE 3aJaud, CBA3aHHBIE C AHAIU30M
rpadoB (3a1aud MOCTPOEHHS ONTHUMAJIBHOIO MYTH MEXIY BEpIIMHAMH
rpada, onpeneneHuss KOJMUECTBA PA3IUYHBIX MyTeH MEXAY BEpIINHAMH

OPUEHTHPOBAHHOTO AlUKINYECKOTO rpada)

2.8

YMeHue ucnonb3oBaTh JEPEBbs MIPU aHAIM3€ U IOCTPOECHUU KOAOB M JUIS
npelcTaBieHus] apuMETHUYECKHX BBIpAXEHHUI, MpH peHIeHUH 3a1ad
IIOMCKA W COPTHUPOBKH; YMEHHUE CTPOUTH AEPEBO WUIPhI IO 33JaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBHIBATh BBIUTPHILIIHYIO CTPATErHIO

UTPBI
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YMenue AHAJIIM3UPOBATL  AJITOPUTMBL C  HUCIHOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKU,; OIMPCACIIATH 0e3 HCIOJIB30BaHUS KOMIIBIOTCPA PC3YJIbTAThI
BBITIOJTHCHHA HECIOXKHBIX IMPOrpaMM, BKIIOYAIOMIUWX HHUKJIBI, BETBJICHUA U

moAIporpaMmsal, IMpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue omnpeaensiTe CIOXHOCTh H3Yy4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHpOBAHHUE 3JEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIe AJITOPUTMBI, JBOMYHBIA TOWCK) W TNPUBOJUTH HPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H01?1 CJIOKHOCTHU JIA pCHICHUS O,Z[HOI>'I 3aga4uun

2.11

BrnaneHue yHHMBEpCAIBHBIM SI3BIKOM  IPOrPAMMMPOBAHMS  BBICOKOIO
ypoBas ([Tackans, Python, Java, C++, C#), npeacraBieHus MU 0 0a30BBIX
TUTAX JAHHBIX M CTPYKTypaxX NaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIE
VIpaBIAIOIMIAE  KOHCTPYKIUHM,  YMEHHUE  OCYIISCTBIATH  aHAJIU3
NPEUVIOKEHHOH ~ MPOrpaMMbl:  ONpPENENATh  pe3yabTaTbl  pabOTHI
POTPaMMBbI TIPY 33IaHHBIX MCXOJHBIX JTAHHBIX; OMPEIEINsATh, MPHU KaKUX
UCXOJHBIX JIaHHBIX BO3MOYKHO TIOJy4CHHWE YKa3aHHBIX pPE3YJIbTaTOB;
BBIABIISITH JIaHHBIE, KOTOpPBIE MOT'YT TNPUBECTH K OIIMOKe B paboTe
[POrPaMMBI; dopMynHpoBaTh  MPEUIOKEHUS MO  yIy4IICHUIO

IPOTPAMMHOTO KOJIa

2.12

YMeHHe pealn30oBBIBATH HAa BBIOPAaHHOM JUIS  HM3YYEHHS  SI3bIKE
nporpammupoBaHusi Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00pAaOOTKH YHCEN, YUCTIOBBIX MOCIEA0BATEIHLHOCTEN
U MacCHMBOB: IIPEJICTaBIEHUE 4YHUCIa B BUAE HaboOpa MPOCTHIX
COMHOKHUTENCH; HaX0XIEeHHE MaKCUMaIbHOW (MHUHHUMAIBHOW) IHQPHI
HATYpaJIbHOTO YMCJa, 3alIUCAaHHOTO B CUCTEME CUUCIICHUS C OCHOBaHHUEM,
He mnpeBblmaromuM 10; BbluMCIIeHHEe OOOOIIEHHBIX XapaKTEPUCTHUK
AJIEMEHTOB MacCHMBa WJIM YHCJIOBOH IOCIIEIOBAaTENLHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHEro  apu(PMETUYECKOro, MHHHUMAIBHOTO |
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA 3JIEMEHTOB, YIOBIETBOPSIOMINX
3aJaHHOMY YCIIOBHIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; yMEHHUE
UCIIONIb30BaTh B MPOTpaMMax JaHHBIC pPa3INYHBIX THUIIOB C YYETOM
OTpaHMYEHUN HA JMANa30H MX BO3MOXKHBIX 3HAUEHUN, NMPUMEHSATH MPHU
pelIeHnH 3a7jad CTPYKTYPhl JAHHBIX (CIIHMCKH, CIOBapH, CTEKH, OUEpeNH,
JIepeBbsl); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIE MOJMPOTrPAMMBI JIJIs
00pabOTKM YUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; MCIOJB30BaTh MPHU
pa3paboTKe mporpaMM OMOIMOTEKH TOAMPOTPAMM; YMEHHE UCITOJIh30BaTh

CpEICTBA OTJIAJIKH MPOTrPaMM B Cpejie POrpaMMHUPOBAHHUS

2.13

YMenune HCII0JIb30BaTh OJICKTPOHHEIC Ta6J'II/IHBI JJIA aHalInu3a,

MIPEACTABICHUS M O0pabOTKHM MaHHBIX (BKJIIOYAs BHIOOP OMTHMAIBLHOTO




penieHus, moadoOp JTWHUU TPEHIA, PEUIeHUE 3ajad MPOTHO3UPOBAHUS);
YMEHHE UCIONB30BaTh TaONWUYHbIC (pPEISAIMOHHBIE) 0a3bl JAaHHBIX |

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaThH JINYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
UCIOJIb30BAaHUEM  DPA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

ycayr, HU(ppOBEIX 00pa3oBaTeIbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
ITO TH®OPMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1

[udposasi rpaMOTHOCTH

1.1

OcCHOBHbIE TEHICHIIUU Pa3BUTHs KOMITbIOTEPHBIX TexHosoTUui. [lapamiensabie
BbIuKcIeHHs. MHOTOnpoIieccopHble cucTeMbl. Pacnipenenénusie

BBIYHCTUTENLHBIE CUCTEMBI U 00pab0TKa OOIBIINUX TaHHBIX

1.2

[TpyHIMOBI OCTPOEHUS M annapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble mnpotokonbl. Cerb HMHrepHer. Agppecanuss B cetu VHTepHeT.
IIporokoinbl creka TCP/IP. Cucrema nomeHHslx UMEH. Pa3nenenue IP-cetn Ha

IOJICETH C IIOMOIIBI0 MacOK IOACETEN

1.3

daitnoBas cucrema. Ilowck B daitioBoit cucteme. [IpuHIMTIBI pa3MemeHus U
MMEHOBaHMsS ¢aiinoB B nonroBpeMeHHON mamsaTu. [1laGnoHbl ais omumcaHus

rpymi ¢aiinos

1.4

CkopocTh mepenayd JaHHBIX. 3aBUCUMOCTh  BpEMEHH IMepeJayd  OT

MH(POPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

1.5

[IudpoBanne nanupix. CuMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [nudpsr
npoctoii 3amensl. ludp Llesaps. Hludpp Bmwxenepa. Aaroput™ muppoBaHUs
RSA

1.6

Kopnpl, mo3Bosistonyie 0OHapyKUBaTh U UCTIPABIIATH OIINOKH, BOSHUKAIOIIHE TIPH
nepenade nanHbiX. Paccrosane Xommunra. KomupoBanue ¢ moBTopeHreM OUTOB.

Koxapr XomMmunra

TeopeTtnueckre OCHOBBI HTHOPMATUKU

2.1

JlBouyHOoe  KoaMpoBaHWE. PaBHOMEpHbIE M HEPaBHOMEpHBIE  KOJBbI.
JlekoaupoBaHue COOOIICHUH, 3aMCaHHBIX C TIOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycenosue ®ano. IlocTpoeHre ONHO3HAYHO AEKOAUPYEMBIX KOJOB C IIOMOILIBIO

nepeBa

2.2

Teopernueckue mMOAXOABI K OICHKE KojudecTBa uHMopmanuu. EauHUIBI
U3MepeHus: KonuyectBa HHpopMmanuu. AmnpaBUTHBIM TMOAXOA K OLEHKE
KojuuecTBa HWHGOpManuu. 3aKOH aJAUTUBHOCTH wuHopmanuu. Popmya

Xaptiau. Uadopmanus u seposaraocts. @opmyna Illennona

2.3

Cucrembl cuucieHus. Pa3BépHyras 3amuch 1EIBIX W JOPOOHBIX YHCENT B
MO3UIIMOHHON cucTemMe cuMcieHus. CBoMCTBAa MO3MIIMOHHOM 3aIllCH YHCHAa:
KOJMYECTBO UG B 3aIUCH, TPU3HAK JIETUMOCTH YHCIIA HA OCHOBAHHE CHUCTEMBI
CUMCJIEHHUS. AJITOPUTM TIEPEBO/IA LIEJIOT0 YKca U3 P-u4HON CUCTEMBI CUMCIICHUS

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




AnropuT™M mnepeBojAa LEJOro Yucia M3 JECATUYHOM CUCTEMBbI cuMcieHus B P-
nuHyto. IlepeBos KOHEYHOM JAecATHYHOM Jpobu B P-nunyro. J[BomuHas,
BOCBMEPHYHAS U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MEXKAY HUMH.

ApudmeTrrueckue onepanuy B MO3UIIMOHHBIX CUCTEMaxX CUUCIICHUS
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TpOI/I‘IHaSI YpaBHOBCIICHHAA CUCTEMA CUUCIICHUS. HBOH‘IHO—ILGCHTH‘IH&H CHCTEMA

CUHCJICHUA

2.5

Komuposanue tekctoB. Konuposka ASCII. OgHoGalkiTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue uHPOPMALMOHHOTO 00BEMA

TEKCTOBBIX COOOLICHUN

2.6

KonupoBanue nzobpaxenuit. Ouenka HHPOPMAMOHHOTO 00bEMa TrpaduuecKux
JAHHBIX TPH 3aJlaHHBIX Pa3pelleHu: U TIyOuHE KOIupoBaHUs LBeTa. L[BeToBbIC
mozenu. Konuposanme 3Byka. OneHka WHGOPMAIMOHHOTO 00BbEMa 3BYKOBBIX

JaHHBIX IIPpH 3aJIaHHBIX YaCTOTC AUCKPETU3alU U pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa goruku. IloHsiTue BBICKa3bIBaHMs. BbICKa3biBaTeNbHBIE (HOPMBI
(npenukatsl). KBaHTOpHI CyIeCTBOBAHHS U BCEOOIIIHOCTH.

Jlornueckue onepanuu. TaOmuubl HMCTUHHOCTU. Jlormdeckue BbIpaKEHUS.
Jlornyeckue ToxaecTBa. Jlornueckue onepanyuy U ornepanuy HaJl MHOKECTBAMHU.
3aKkoHbBl anreOpbl JIOTUKU. OKBHUBAJICHTHBIE MNPEoOpa3oBaHMs JIOTHUYECKUX
BBIPAKCHU. JIornuyeckue ypaBHEHUs U CUCTEMBI YPaBHEHUM.

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

Kanonndeckue ¢hopmbl JTOTHIECKUX BBIPAKCHUM

2.8

CoBepilleHHBIE  TU3BIOHKTHBHBIE KOHBIOHKTUBHBIE HOpMalibHBIE  (DOPMBL,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/II_[e HCTUHHOCTHU
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Jlormyeckne »sieMeHTHI B cocTaBe KommbioTtepa. Tpurrep. Cymmartop.
Muoropa3psanssiii cymmarop. [locTtpoeHne cxeMm Ha JIOTUYECKUX 3JIEMEHTax M0
3aaHHOMY JIOTUYCCKOMY BBIPAKCHUIO. 3amuchy JIOTHYECKOIr0 BBIPpAXKCHUA I10

JIOTUYECKOHN cXeMe

2.10

Mopenu u wmonenupoBanue. lLlenu monpenupoBaHusi. AJEKBATHOCTh MOJEIHU
MOJIETTUPYyeMOMY O0BEKTY WM npoieccy. GopMann3anus IpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB MOAEIUPOBAHUS B BUE, YAOOHOM JIJIsl BOCTIPUSATHUS

genoBekoM. ['paduueckoe nmpeacraBieHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPadUKH).

2.11

[IpeacraBnenne uenblIx 4YWCEN B NaMATH KommbioTepa. OrpaHHMYEeHHOCTh
JUana3oHa 4YHcell MpU OrPaHMYEHUM KOJUYecTBa paspsanoB. llepemnonnenue
pa3psaHoi ceTku. be33HakoBbIe M 3HAKOBHIC JJaHHBIC. 3HAKOBBIM OWUT. /[BOMUHBII
JOTIOJTHUTENBHBIA KOJI OTPULIATENIbHBIX YHCET.

[To6uToBBIE JIOTMYECKWE omepanuu. Jlormueckuii, apudMeTHudeckKui u

nukianueckuit  capuru. lludpoBanne ¢ moMoUIbI0 TOOMTOBOW  ONEpaIUH




«uckiroyaromee UJIH»

2.12

IIpencraBieHue BEIECTBEHHBIX YHCEN B IMAMATH KOMIIBIOTEpA. 3Ha4allasl 4acTh
U TOpANOK uwncia. Jlmama3oH 3Ha4YeHHMH BeLIECTBEHHBIX uyHcen. [IpoOiemsr
XPAHECHMS BEIECTBEHHBIX 4YHCEJ, CBS3aHHBIE C OIPAHMYECHHEM KOJIMYECTBA
paspsaoB. BeinonHeHue omnepanuil ¢ BEIIECTBEHHBIMM YHCIAMM, HAKOILJICHHE

omuoOoK IIPpU BBIYUCIICHUAX

2.13

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

pa3IMYHBIX TyTed MEXIy BepIIMHAMHU OPUEHTHUPOBAHHOTO AlUKINYECKOTO

rpada)

2.14

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

rpadoB U IEPEBHEB MIPH OMHCAHUN 0OBEKTOB U MPOILIECCOB OKPYIKAIOILIETO MUPa

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJIHON nHpopmanueit. [loctpoenue nepesa
mepedbopa BapUAHTOB, OIKMCAHHWE CTPATETMH WIPhl B TabmuyHOW (opme.

BhbIurphiiiHbeie ¥ IPOUTPHILIHBIE TO3UIIUU. BRIUTpHIIIHBIE CTpaTerun

2.16

CpencTtBa  MCKYCCTBEHHOTO  WHTEUICKTa.  MmeHTudukanmuss W TOHWCK
n300pakeHu#, pacro3HaBanue Jull. Vcnoib3oBaHWE METOAOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00yJaronux cucreMax. Vcmonp3oBaHme METOI0B UCKYCCTBEHHOTO

MHTeIUIeKTa B poboToTexHuke. HTepHer Bemeld. Heliponusie cetu

ANTOpUTMBI M IPOTPAMMHUPOBAHUE

3.1

@opManuzanus NOHATHA anropurma. Mammyna ThOpHHra Kak yHHUBEpCaJbHas

MOJIEJIb BBIYHUCIIEHUN

3.2

OreHka CIOXXHOCTH BbIUMCIEHUH. Bpemsi paboTel m 00BEM uCHONB3yeMoOn
MaMsTH, MX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JAaHHbIX. OneHka
ACUMMTOTUYECKOW CJIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJTMHOMHAIBHOMN
cnoxxaHoctu. IlepebopHbie anropuTmbl. [IpuMepsl pa3TUYHBIX ANTOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3InYHYIO CIOXKHOCTh

33

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB PAaOOTHI MPOCTEHUIIMX alrOPUTMOB
YIPABIEHUS WCHOJHUTEIAMA M BBIYMCIUTENBHBIX aNrOopuTMOB. OmnpenencHue

MCXOJHBIX TaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYeMblil pe3ylbTaT

34

AnroputMbel 00pabOTKM HATypajbHBIX YHCEJ, 3alHMCAaHHBIX B MO3UIMOHHBIX
CUCTeMax CYHUCJICHUA: pa30MeHHe 3amucd 4YKcia Ha OTHENbHbIE LUDpBL,
HaXOXJICHUE CYMMbl W TPOU3BEICHHS LHU(p, HAXOXKICHHE MaKCHUMAIbHOM

(MHHHMAITBEHOW ) U DB




[IpencraBnenue uyucna B BHAE HaOOpa MPOCTBIX COMHOMKUTENEH. ANTOpUTM
OBICTPOTO BO3BEICHHUS B CTeNEeHb. [IoMCK MPOCTHIX YMCEN B 3aJaHHOM JHMaNa3oHe

C TMOMOIIIBIO AJITOPUTMA «PEIIeTO DpaToceHar

3.5

MHoropa3psiHbIe TeNIbIe YUCIIa, 331a4H JJTMHHON apu(PMETUKHI

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
L[EJIOYHCIIEHHBIE, BEUIECTBEHHbIC, CHMBOJIbHbBIE, JIOTUYECKHe. BeTBieHus.
Crnoxuble ycnoBus. Llukisl ¢ ycnoBueM. LIMKiIbI 110 TEpEMEHHOM.

OOpaboTka MaHHBIX, XpaHAIMXCcs B (aiiax. TekcToBble U JBOUYHBIC (hailIb.
daitnoBsle mepeMeHHble ((aitioBbie ykazaTenu). Urenue u3 (aitna. 3anuch B
Gaii.

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

Vcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBHble mporienypsl u (pyHkuuu. Mcmonp3oBaHue creka s

opraHu3anvu pCKypCHBHBIX BbI3OBOB

3.8

Yucnennsle MeTonsl. TouHoe W mpuUONMKEHHOE pelieHus 3afgadd. YucieHHoe
pellleHrne ypaBHEHMH C TOMOIIbIO Moadopa mapamerpa. UMCIEHHBIE METOJIbI
pellleHrs ypaBHEHUH: MeToa T1epedopa, METOJl IOJIOBUHHOTO  JICTICHHUS.
[TpubnmkE€HHOE BHIUMCIICHHUE [UTMH KPHUBBIX. Bhruucienue miomaaei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJ0B (METOJ MpPSIMOYTOJIBHUKOB, METOJ Tpaleuui).
ITouck ™makcumyma (MHHUMYMa) (GYHKIIMH OJHOW TEPEMEHHOHW METOJIOM

ITOJIOBHHHOTI'O ACIICHU
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OOpaboTka  CHUMBOJIBHBIX  JaHHBIX.  BcTpoeHHBIE  (YHKIMH  sI3bIKa
MIPOTrpaMMHUPOBAHUS ISl 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO,Z[C‘-IéT KOJIMYECTBA IIOSABIICHUM CHMBOJA B CTPOKEC,
pa3bueHue CTPOKM Ha CIOBa MO MPOOETHHBIM CHMBOJAM, TOHMCK MOJCTPOKH
BHYTpU JaHHOM CTPOKH, 3aMEHA HaWJICHHOW MOACTPOKH Ha JIPYTYIO CTPOKY.
I'enepanus Bcex CJIOB B HEKOTOPOM alipaBUTE, YAOBIETBOPSIOUIUX 33aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue ynciIia B CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBel W TOCIEAOBATEIBLHOCTH  YHCEN. BpruucieHne  0000IMEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MAacCHMBa WM YHCIOBOM IOCJIEA0BATEIbHOCTH
(CyMMBI, TpPOU3BEACHUS, CPEIHEro apuPMETHUYECKOro, MHUHUMAIBHOTO U
MAaKCUMaJbHOTO 3JEMEHTOB, KOJMYECTBA JJEMEHTOB, YAOBJIETBOPSIOMIMX
3aIaHHOMY YCJIOBUIO). JIMHEHHBIM MMOMCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE.
Anroputmbl pabOTBl ¢ 3JIEMEHTaAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccruBa. COpTHpPOBKAa OJHOMEpPHOTO MaccuBa. I[IpocTbie METOnBI COPTUPOBKHU
(MeTonm my3BIpbKa, METOJA BBIOOpa, COpPTHpOBKA BcTaBkamu). CopTHpoBKa
ciussaueM. breicTpas coptupoBka maccuBa (amroputM QuickSort). JIBondHbII

IOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIByMepHBIE MacCHBBI (MaTpulbl). AJITOPUTMBI 00pabOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOTO MacCHMBa IO 3aJaHHBIM
IpaBWIaM, MOHMCK 3JIEMEHTa B JByMEPHOM MAacCHBE, BBIYMCICHHE MaKCHMyMa
(MPHIMYMa) U CyMMBI 3JIEMEHTOB JABYMEPHOT'O MacCHBa, IIEPECTAaHOBKA CTPOK U

CTOJI6].IOB ABYMCPHOI'O MaCCHBa

3.12

CrmoBapu  (accolMaTUBHBICE  MAacCUBBI,  OTOOpakeHHWs).  XOII-TAOJHIIBL

HOCTpOGHI/Ie aﬂq)aBI/ITHO—‘IaCTOTHOFO CJIOBapd IJIA 3aJaHHOT'O TCKCTa

3.13

Crexku. AHaIM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpaXEHHA. Bwlumcienue
apu(METHYECKOTO BBIPa)KEHUS, 3alMCAHHOTO B MMOCT(PUKCHOH (opme.

Ouepenu. Micrionp3oBaHue o4epeu A1k BpeMEHHOTO XpaHEHHUS TaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOopueHTUpoBaHHOro rpacda. KommuecTBo pasiamyuHbIX
MyTel MeXay BEpIIMHAMU OPUEHTHUPOBAHHOTO alIMKINYECKOro rpada. AIroputm

JlenKcTphl

3.15

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

ouepeau st 06xoza epeBa

3.16

JluHaMuyeckoe MporpaMMHUPOBAHUE KaK METOJl PEIICHUS 3a/1a4 C COXPAHECHUEM
MIPOMEXKYTOUHBIX PE3YyIbTAaTOB. 3aJaul, PeIIaeMble C IOMOIIbIO JUHAMUYECKOTO
MIPOrPaMMUPOBAHUS: BHIUMCIIEHUE PEKYPCUBHBIX (DYHKIIHM, MTOACYET KOTMUECTBA

BAapHWaHTOB, 3a/la4i OIITUMU3AIUN

3.17

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

Wukancynauus, HacieoBaHue, moauMophusm

WNudopmaninoHHble TEXHOJIOTUH

4.1

Anamu3 paHHbIX. OCHOBHBIC 3a/aud aHajdW3a JaHHBIX: IPOTHO3HPOBAHUE,
KIaccupuKanus, KiIacTepusallvs, aHanu3 OTKIoHeHWH. [locrmemoBarenbHOCTH
pelICHUA 3aaa4 aHAJIM3a JaHHBIX! C60p NCPBUYHBIX NAHHBIX, OUUCTKA U OLICHKA
KadyecTBa JaHHBIX, BBIOOP W (WJIM) TOCTPOCHHE MOJCIH, NpeoOdpa3zoBaHUE
TAHHBIX, BU3YyaJU3allusl JaHHBIX, WHTEpPHpeTanus pe3yabTatoB. [Iporpammubie
cpenctBa U WHTEpHET-CEpBHUCH UIi OOpaOOTKM M TPEICTABICHUS JTaHHBIX.

Bonpmme nannpie. MammHHOE 00ydeHUE

4.2

AHanmu3 JaHHBIX C TIOMOIIBIO 3JCKTPOHHBIX TaONUIl. BeIYMCICHHE CYMMBI,
cpemHero  apuMeTHYecKoro, HawOoybmiero  (HAMMEHBINET0)  3HAYCHUS

nuamnasoHa. Berancnenue kodpduIMEHTa KOPPENSIUU JIBYX PSAOB JaHHBIX.




[TocTpoenne cTomO4aThIX, JTUHEHYATBIX M KPYTroBBIX auarpamm. Iloctpoenue
rpadukoB ¢yakiuit. [lonbop MuHUM TpeHAa, pelIeHHe 3a7a4 MPOTHO3UPOBAHUS.

Pemenue 3a1aq onTUMU3ANMH C TIOMOIIBIO AJIEKTPOHHBIX TaOJIHUIT

4.3

Jluckperuzanusi TNpd  MaTeMaTHYECKOM  MOJEIMPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MopenupoBanue JABWXKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucteM. Maremaruueckue MOZENM B OKOHOMHKE. BwlumciurenbHbIE
SKCHEpUMEHTHl ¢ MonensMu. OOpaboTka pe3yiabTaToOB 3KcrepuMeHTa. Metox
HaUMEHBIIMX KBaJpaToB. OLIEHKa YHCIOBBIX IapaMEeTPOB MOJAEITUPYEMBIX
O0BEKTOB M TMpOIEeccOB. BoccTaHoBiIEHHE 3aBHCHMOCTEH IO pe3yiabTaTaMm

IKCIIEPUMEHTA

4.4

BepositHOCTHBIE MOJIEIIH. MeTtoabl Momnre-Kapso. HNmuranmonHoe

MOZICIIMPOBAHUC. CHucTeMBI MacCOBOT'O OGCHy)KI/IBaHI/IH

4.5

TabnuuaHble (pensiuoOHHBIC) 0a3bl JaHHBIX. TabIuIla — IPEICTaBICHUE CBEICHUN
00 ogHOTHHHEIX 00BekTax. Ilone, 3amuch. Kmorou Tabmunel. Pabora ¢ roTtoBoi
0a30ii MaHHBIX. 3anoiHeHUe 0a3bl JaHHBIX. [IOMCK, cCOPTUPOBKA U (UIBTPAIUSL
JTaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl ¢  MapaMeTPaMH.
Brruncnsiembie 1oJist B 3ampocax.

MHoroTtabnuunable 0a3bl JaHHBIX. THIBI CBsI3ed MeXay Tabnuiiamu. BuemrHuit

kitou. [lenmocTHOCTH 6a3bl JaHHBIX. 3aMPOCH K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexctoBbiii mpoueccop. CpencrtBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE IOKYyMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna 1TUTHPOBAHUS HWCTOYHHKOB W odopmieHus OubamorpaduyecKux

CCBIJIIOK
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