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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOnéHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Takxke denepanbHOi paboueit
IPOrpamMMbl BOCIIUTAHHUS.

[Tporpamma o uapopMaTuke 1aET IpeCTaBICHUE O LENsIX, O0IIeH cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YyU€OHOT 0 peameTa
«Uudpopmatukay Ha yriayOJEHHOM YpOBHE, YCTAaHABJIMBAET 00S3aTENbHOE
MPEIMETHOE COJIEp KaHKe, TTPEIyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE 1O pasjiesiaM
U TeMaM Kypca, ONpelelsieT pacipenesieHue ero mno kiaccam (rogamM H3ydeHus),
JTA€T TPUMEPHOE paclpesesieHne y4eOHbIX 4YacoB MO TEMAaTUYECKHM pasjeliaM
Kypca M PEKOMEHIyeMylo (IPUMEpHYIO) IMOCIEI0BATEIbHOCTh UX H3YUEHHUS C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Yy4e€OHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIAeT KOJTMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU y4eOHOro Marepuaia Jiisl KaXxJoro roja u3y4eHusi, B TOM YHCIIe
JUISL COAEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJa KOHTPOJS (MPOMEKYTOUHOU
aTTeCTallH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOroBoil arrecrauuu). [IporpamMma no nnpopmaTuke sBIsETCA
OCHOBOM Il COCTaBJIEHUS AaBTOPCKUX YUYE€OHBIX MPOrpaMM U YYEOHHKOB,
NIOYPOYHOT'O IUIAaHUPOBAHUS KypCa YUUTEIIEM.

Nudopmatuka B cpeHem oO1ieM 0o0pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4YaromieH
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOYKHOCTH aBTOMAaTHU3alMU WH()OPMALIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTM  TPUMEHEHHS  WH(DOPMATUKH, TPEKIE  BCETO
MH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COLUAIbHYIO Chepy;

MEXIUCIUIUIMHAPHBIA ~ Xapakrep HWH(QOpMAaTUKU H  HUHPOPMALMOHHOU
NEeSATEITbHOCTH.

Kypc undpopmaTuku s ypoBHS CpeaHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEpUIAIONIMM 3TallOM HEMPEepPhIBHOW MOJTOTOBKM OOy4YaloIIUXCs B 00dacTu
uHDOpMATHKU W WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPACTCS
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
OMBIT ~ TMOCTOSSHHOTO  TNPUMEHEHHS]  MH()OPMAMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHUE, MHTEPIPETAlUI0 U 000O0IIeHHE
3TOTO OIBITA.

Pesynbrarel  yriiyOn€HHOr0 YpOBHSI HM3y4YeHHUS y4yeOHOro IMpeaMera
«MHpopmaTrukay OpPHEHTHUPOBAHbI HA TOJYYEHHUE KOMIETEHTHOCTEH IS



nocJenyromneil  mpodecCHoOHaTbHOW  NIeATeTbHOCTH KaK B paMKax JIaHHOUN
MPEIMETHON 00JIACTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsax. OHM BKITIOYAIOT B CeOsI:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSL JaHHasl MpeAMeTHas 00JacTh, pAacloO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB U B3aMMOCBSI3€H, CIIOCOOHOCTDH JEMOHCTPUPOBATH PA3ITUYHbBIE MOIXOIbI
K U3YUYEHUIO SIBJICHUI, XapaKTEpHBIX JJI1 U3y4aeMOM peIMETHON 00JIacTH;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE W TEOPETUUECKUE 3aJlauH,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJOB M HWHCTPYMEHTapusi JaHHOMN
npeIMeTHON 00J1acTH;

HaJM4yue TPEJACTaBICHUM O JaHHOW IPEeAMETHOM 00JacTH KaK IEeJIOCTHOM
TeopuH (COBOKYITHOCTH TEOPHIi), OCHOBHBIX CBS3SX CO CMEKHBIMH O0OJIACTIMU
3HAHUM.

B pamkax yriny0Gi€HHOro ypoBHSI U3yueHUs MH(MOpMATHKUA 00ecreuynBaeTCs
1[eJICHANPaBJICHHAs] TIOJIFOTOBKA OOYYaroNIuXcsl K MPOJODKEHUI0 00pa3oBaHUs B
OpraHu3alnuiax  OpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJACTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, MHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHUU, MOOWIIbHBIE CHUCTEMbl U CETU, OOJIbIIME JaHHBIE U
MalIMHHOE OOYy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHbIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TEXHOJIOTUH, CHUCTEMbl PaCHpe/eIEHHOTO peecTpa, TEXHOJOTUU BHUPTYaIbHOW U
JIOIIOJTHEHHOM pPEeaIbHOCTEM.

OcHoBHasi 1enb u3ydeHUsi yuyeOHoro mpeamera «WUudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUYECHHE
JaTbHEUIIET0 Pa3BUTUS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaroierocs, €ero
TOTOBHOCTH K JKM3HHU B YCIIOBHUSIX pa3BUBAIOLIErocss THHOPMAIIMOHHOTO O0IIeCTBa
M BO3pacCTallleil KOHKYPEHUMHU Ha phIHKE Tpyaa. B CBA3M C 3TUM HU3y4yeHUE
unpopmatuku B 10—11 kimaccax goMKHO 00€CTICUUTD:

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

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTE!, ITPOBEPSTH HA IOCTOBEPHOCTh U
00001maTh nHpOpMaIIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTWI Ha HW3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
AKOHOMMYECKOTO, TMOJIUTHYECKOT0, KYJIbTYPHOIO, HOPUIUYECKOr0, MPHUPOIHOTO,



PrOHOMHUYECKOTO,  MEIWLUMHCKOTO U  (PU3HOJOTHUYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE M MCIIOJIB30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIPOCTpaHEeHHE HH(OpMAIUY;

CO3JaHUE YCIIOBUM JJIsi pa3BUTUS HABBIKOB Y4E€OHOH, IMPOEKTHOM, HAy4YHO-
MCCJIEIOBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMK OOYYAIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydyeOHoro mpeamera «MHopmaTuka» BBIACIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «Llu¢gpoBasi rpamMoTHOCTB» IIOCBAIIEH BOIPOCAM YCTPOWCTBA
KOMIBIOTEPOB M JAPYTUX JJIEMEHTOB LHU(PPOBOTO  OKPYKEHHS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHHUIO HWHTEPHET-CEPBUCOB, HH(MOPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OcCHOBbI HMHGpOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMaLUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS], pa3pad0TKy ajJrOPUTMOB U OLIEHKY UX CIOKHOCTH,
dbopMHpOBaHUE HABBIKOB peaiM3alliy MPOrpaMM Ha SI3bIKaX MPOrpPaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUM, pPEaJTu30BAHHBIX B MPHUKIATHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUI[ NJis pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxkaHuu ydeOHoro npeameta «MHbopmarrkay
KYPCUBOM BBbIJI€JIEHBI JOMOTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTEIBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JJISI U3YUEHHUS OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

YrinyOnéHHbli ypoBEHb U3y4e€HHUS HH(POPMATUKH pPEKOMEHAYyeTcs IJis
TEXHOJIOTUYECKOr0  MpOQUiIsi, OPUEHTUPOBAHHOTO HAa  WHXEHEPHYIO U
nHpopMaliMOHHYI0 c(]epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3YYCHUS
nH(OpMaTHKU 00ECIIEUYMBACT: MOATOTOBKY OOYYaIONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEPHbIE
CHELUATBHOCTH, YYacTUE B IPOEKTHOM W MCCIEN0BATEIbCKON JIESTEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MMOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaue
EnuHoro rocyapcTBEHHOTO dK3aMeHa o WH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh WM3YYEHHUS TEM B Tpeaeiax OJHOTO Toaa OOydeHHs
MOXXET OBITh HM3MCHEHAa 10 YCMOTPCHHMIO YYHTENIS TPH IIOJIFOTOBKE padoucit
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee ynCiI0 YacoB, pEKOMEHAOBAHHBIX ISl U3y4eHHsI HHPOpMaTUKu — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

HugpoBasi rpaMOTHOCTH

TpeOoBaHUs TEXHUKK 0€30MACHOCTU M TUTHEHBI IPU paboTe C KOMITbIOTEPAMHU
U IPYTUMH KOMIIOHEHTAMH LIUPPOBOTO OKPY>KEHHUS.

[TpuHLMIIBI PaOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYpa
don Heiimana. ABTOMAaTHYECKOE BBIMOJIHCHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJATOBpeMeHHas mnamsATh. OOMEH JaHHBIMH C
oMOIbI0 KUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUUU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHA.
[TapannensHblie BIuMcaeHus. MHOronpouneccopHsie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JaHHBIX.
MoOunbHble HH(POBBIE YCTPONCTBA U UX POJIb B KOMMYHMKaIUsAX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKpOKOHTpOILIEpbl. POG0OTH3MpOBaHHbBIE TPOU3BOCTBA.

[IporpammHoe obecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cHCTEM. BHbI
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe obOecriedeHue. OrnepaliOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTAsIuuss W JEUHCTAULALUSA  IPOrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelleHUuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecriedenue. JInieH3upoBaHUe MPOrpaMMHOIO 00eCIIeUEeHUs
U IMPpoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOE UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
nM(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®epepauuu 3a HENPABOMEPHOE MCIIOJIb30BAHUE MIPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOEHUS M AINIAPATHBIE KOMIIOHEHTBI KOMITBIOTEPHBIX CETEM.
CereBblie nporokoabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKoIIBI
crexka TCP/IP. Cucrema nOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHuACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i10M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buner  nmestenbHoctn B cetu  HMaTepHer. CepBucel  HMHTepHeTa.
["eonnpopMalimoHHble CUCTEMBI. [ '€0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsA, OPOHUPOBAHUE OMUIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoOLHMANbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aMMOJIEUCTBHS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobiema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpbITEIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble M 3KOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C MCIOJb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TeXHoJorui. OO1ue mpodieMbl 3alUThl
uHdopmaIuu 1 “HPopMaluoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecneueHre nHOOPMALIMOHHONW OE30TTaCHOCTH.

[IpenoTBpamieHue  HECAaHKUMOHUPOBAHHOIO  JOCTynma K  JUYHOU
KOH(UIeHIIMANBbHON HH(POpPMAIIUK, XpaHSIIEHCS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 00ecCrieueHrue U CIoCcOoObl
OOppOBI C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHu3anus JIMYHOTO apXHBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IIUDPHIL.
[Mudper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHpopmManmoHHble MPOLECCHl B MPUPO/IE,
TEXHHUKE U OOIIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUMHBI W CUTHAIBI. HeobxoammocTh
JTUCKpeTr3auu uHopMmaluu, NpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE U  HEpPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHHe OJHO3HAYHO JEKOJMPYEMBIX KOJOB C IIOMOIIBIO
nepeBa. EnMHUIIBI M3MEpEeHHs KoMuecTBa HHPopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX M APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHusi. CBOMCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJMYECTBO UG B 3aMUCH, MIPU3HAK JCIMMOCTH YMCJIa HA OCHOBAHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepPeBOAA 1IEJI0Tr0 yucia u3 P-u4HON cucTeMbl CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUYHOW P-udHOM npoOu B NECSITHUHYIO.
AJITOPUTM MIEPEBO/IA LIEJIOT0 YKHCIIA U3 IECITUYHOMN CUCTEMbI CUHCIICHUS B P-UuHY10.
[lepeBoa KOHEUHOM AECSITHYHON MpoOu B P-uunyro. JIBomyHasi, BOCbMepUYHas U
MIECTHAAIIATEPUYHAST CUCTEMBI CUUCIICHHUS, CBSI3b MEXIy HUMU. Apr(pMETHIECKHE



olnepalyy B MO3UIMOHHBIX CHUCTEMAaxX CUUCIEHUSA. TpoWuYHas ypaBHOBEIICHHAsS
CUCTEMA CUHCIICHUA. [IBOMUHO-AECATUUHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnoGaiiTHBIE KOIUPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka  HHPOpMAIIMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPY 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS IBETA.
[IBeToBbie Monenu. BektopHoe komupoBanue. PopmMatbl rpapuyeckux (Haiios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSAHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMWs. BpIcka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKkoHbl aireOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOpAa30BaHUS JOTHYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHs] U CUCTEMBI YPABHEHHUI.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTHh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHUX
(GyHKUIHNA OT KOJIMYECTBA apryMeHTOB. [1oIHbIE CUCTEMBI TIOTMYECKUX (DYHKIIHIA.

Kanonnueckue  Qopmbl  jormueckux  BblpakeHuil.  CoBeplIeHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbIE€ (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO TaOJIMLIE UCTUHHOCTH.

Jlornueckue »35eMEHTHI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX IO
3aJITaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3aluCh JIOTHYECKOTO BBIPAKEHUS I10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
Jana3oHa 4YHcel MpU OrPaHUYEHHH KOoJudecTBa pas3psiaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBbIC. 3HAKOBBIA OUT. /[BOMYHBIIA
JOTIOJTHUTENbHBINA KOJI OTPULATEIbHBIX YHCEIL.

[TobutoBbie norumdeckue omnepanuu. Jlornmyeckuii, apupMeTUUECKH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaromniee NJIN».

[IpencraBneHre BEHIECTBEHHBIX YHUCEN B MaMSATH KOMIIbIOTEpa. 3Havarias
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HaUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuil ¢ BEIIECTBEHHBIMH YHUCIIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIUATEIBHBIX alropurmoB. OrnpexaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KoMIbloTepe. MHCTpyMeHTanbHBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpoGuIupoBIMK. KoMmumisamus u HUHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3pabOoTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmul. Otnanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpamMMebl. Touku octanoBa. [IpocMOTp 3HaUEHNI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxHble
ycioBus. Lluknel ¢ ycnmoBueM. Lluknsl 1mo nepemMeHHo. B3ammo3aMeHseMOCTb
pasiInyHbBIX BUJAOB I1UKIOB. IHBapmanT 1mukna. CocTaBleHHE LHMKIA C
UCITO0JIb30BAaHUEM 3apaHee ONpeeIEHHOT0 MHBApHAHTA LIMKJIA.

JloxymenTrpoBanue nporpamm. Mcrnons3oBanne kommeHnTapues. [loaroroska
OMHCAHMS MPOrPaMMbl U UHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

Aaroput™Mbl 00pabOTKH HATypaJIbHBIX YHCEN, 3allMCAaHHBIX B MO3ULMOHHBIX
CUCTEMax CYHMCIICHUS: pa3OuMeHue 3alucu 4Hcia Ha OTAENbHbIE IUQPBHI,
HaXOXXJEHUE CYMMbl W TPOU3BEIACHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MuUHUMAaBHOW) UG PHI.

HaxoxaeHue Bcex NMpOCTBIX YMCEN B 3aJlaHHOM Juanasone. [Ipeacrasienue
Yrciia B BUIe HA0Opa MPOCThIX COMHOXKUTENEH. ANrOpuTM OBICTPOTO BO3BEIECHNUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (paitnax. TekcToBble U TBOMYHBIE (PailIbl.
daitnoBele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B daidi.

Pazbuenue 3amaun Ha noazagaun. [logmporpamMmel (Mporeaypsl U GyHKIINH).
Pexypcus. PexypcuBHbie 00bekThl ((hpakransl). PekypcuBHBIE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliyd PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOJMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[lopkntoueHne  OMONMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJUTEIIEH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS IPOTPAMM.

Uucnennsie MmeTobl. TouHOE U TPpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METO/Ibl pEUIEHUsl YpaBHEHUW: MeToj mnepedopa, METOJ MOJIOBUHHOIO JIENEHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. Bbruucienue miomaaet uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpaneuui).
[Touck wmakcumyma (MHUHMMYMa) QYHKIMA OJHOM MEpPEeMEHHOH METOAO0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOrpaMMHUPOBAHUSA ISl OOPaOOTKU CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IOSIBJIEHUH CHMBOJIA B CTPOKE,
pa3zbueHne CTPOKH Ha CJIOBA M0 MPOOETbHBIM CUMBOJIAM, IIOUCK MTOJACTPOKH BHYTPH
JTAHHOM CTPOKH, 3aMEHa HalICHHOM ITOICTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOPOM an(aBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl ¥ TOCIENOBATENBHOCTH 4YHced. BbluncieHue 0000IMEHHBIX
XapaKTEPUCTHUK AJIEMEHTOB MAacCHBa MJIM YUCIOBOM MOCIIE0BATEIBHOCTU (CYMMBI,
IPOU3BENICHUS, CPEAHETO ApUPMETHUECKOI0, MUHUMAJIbHOTO ¥ MAaKCHUMAJIbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JlaHHOMY YCIIOBHIO).
JInHeWHbIN MONCK 33TaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka OIHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BCTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOMCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPaBUJIaM,
IOUCK 3JIEMEHTA B JByMEPHOM MAacCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTMHU

TexcroBbiii mporieccop. PenaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpeacTBa NMOUCKA U aBTO3AMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHThl. CHocku, orjaBienue. KosuiekTuBHas paboTa ¢ JOKyMEHTaMH.
HHCTpyMEHTBI pEeLieH3UpOBaHusl B TEKCTOBBIX Mpoueccopax. O6nayHble CepBUCH.
JenoBas nepenucka. Pedepart. [IpaBuna mutupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpaduueckux ccpuiok. OdopmiieHUe CIUcKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOM BEPCTKOM TeKCTa. TexHUuYeckne CpeacTBa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHnanu3 naHHbIX. OCHOBHBIE 3a/laud aHAJIM3a JAHHBIX: IPOTHO3HPOBAHUE,
KJaccupuKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
pelieHus 3a7a4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3YyaJM3alisl JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammHeie cpencTBa u
UHTEPHET-CEPBUCHI ISl 00pabOTKH U Mpe/CTaBICHUs JaHHBIX. boblIne NTaHHBIE.
MainnHoe o0ydyenue. HTeneKTyanbHbli aHaIu3 TaHHBIX.



AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpEIHEro apu(PpMETHUECKOr0, HAanOOJBIIEr0 (HAUMEHBIIET0) 3HAUCHHS IUAaa30Ha.
Breruncnenne koad@uimeHta KOppesiuu IBYyX psAaoB HaHHBIX. [locTpoenwue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbix mguarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIIeHWE YpaBHEHUHM C TOMOIIBIO MOA00pa mapameTpa.
OnTuMu3anms Kak NOUCK HAWIYYIIEro pelieHus B 3aJaHHbIX yciaoBusx. Llenenas
byHKUUS, OorpaHrueHus. JIoKaabHbIe U I100aTbHBIA MUHUMYMBI 11€J1€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATUKH

TeopeTndyeckue MOAXOJAbI K OIEHKE KOJHWYeCTBa HH(pOpMAIUU. 3aKOH
annutuBHOCTH MH(Mopmaruu. @opmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmel  cxkatust naHHbIX. AsnroputM RLE. Anroputm Xaddmana.
Anroput™m LZW. AnropuTMBI CKaTUs TaHHBIX C IOTEPSMU. Y MEHBILICHHUE TITyOUHBI
koaupoBanus 1BeTa. OCHOBHBIC Ujen anroputMmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayd  OT
UH(OPMAITMOHHOTO O00BEMA JAHHBIX U XapaKTEPUCTUK KaHaia CBs3W. [IpuunHbI
BO3HUKHOBEHHUs OIIMUOOK TIpU TMepenade JaHHbIX. Kogbl, MO3BOJISIONINE
OOHapyXUBaTh W HCHPABJIATH OUIMOKHM, BO3HHMKAIOIIME MPHU Mepenaye JaHHbBIX.
Paccrosinne Xommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XoMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeiicTBue. CHUCTEMHbIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopenn u monenupoBanue. Llens mMoaenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJIETUPYEeMOMY OOBEKTY WJIM Tpolieccy, Lenu moaenupoBanus. dopmanuzaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAHUS B BHUAE, YIOOHOM ISt
BOCIIpUATHS yeloBeKoM. I'padpuueckoe npeacraBieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padbl. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX 3a/]ad, CBS3aHHBIX ¢ aHamu3oM rpadoB (TIOCTpOCHHE
ONTUMAJLHOTO TYTH MEXIy BepliMHaMu Tpada, oOmpeAesieHHe KOoJIUYeCTBa
Pa3IMYHBIX MYTEH MEXy BEPIIMHAMUA OPUEHTUPOBAHHOTO AIlUKINYECKOTO Tpada).

JlepeBbs. bunaproe aepeBo. [lepeBbs momcka. CrmocoObl 00Xoja JepeBa.
[IpencraBnenne apudpMeTUUECKUX BBHIPAKEHUN B BHJE AepeBa. JIMCKpETHBIE UTPhI
JIBYX UTPOKOB C mojHOM nHpopManuei. [loctpoenue aepesa nepedbopa BapuaHTOB,



OINKCAaHUE CTPATETUU UTPhI B TAOIUYHON (popMe. BRIMTpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATErNN.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHI MAIIMHHOIO IMEpEeBOAA U
pacrno3HaBaHMsl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MneHTUUKaLKsg U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHHE METOIIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0yd4arommx cucreMax. lMcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEILIEKTYaIbHBIX cUCTEM. HEepOHHBIE CeTH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmanm3anys NOHATUS anroputMa. Mammna TeroprHra Kak yHuBepCcaabHas
Mozenb Beruucnenun. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BblUMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMOM
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOIHBbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOU 3a7a4M, KOTOPhIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck MpOCTBIX YHUCEN B 3aJaHHOM JUAIla30HE C IOMOLIBIO aJIrOpuTMa
«pemiero DparocheHar.

MHoropa3psaHbie LeIble Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpakeHMs).  XOII-TaOJHUIIbI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 3aJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTIO BBIpaXECHUS. Bpluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3alIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUSI TAHHBIX.

Anroputmbel Ha rTpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOro rpada. KommuecTBo paszauuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMYECKOTo rpada. AIroputm
JIeHKCTpBL.

epeBbs. Peanuzanus 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOM4HBIE
(Ounapubie) naepeBbsi. I[locTpoeHue nepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmel o0xoja nepeBa. Vcnonp3oBaHue creka u
ouepenu s 00xXoaa iepeBa.

Jlunamuyeckoe MpOrpaMMUpPOBAHUE KaK METOJ  peLIeHUs 3aJad ¢
COXpPaHEHHEM NPOMEKYTOUYHBIX PE3YJIbTATOB. 3aJauyM, PEUIAEMbIE C MOMOILBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIUMCICHHE PEKYPCUBHBIX (YHKIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHupoBaHun. OOBEKTHI U
kjaccel. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAJIU3.



Pa3zpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.
Wukarncynsuus, HacleJ0BaHue, MOJIUMOpHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noJb30Bares. Mcrnonp30BaHie TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJISl TOCTPOCHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrPaMMHUPOBAHUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIUPOBAHUSI.

JuckpeTusanusi Tpud MaTeMaTUYECKOM MOJICTUPOBAHUU HENPEPHIBHBIX
npoiieccoB. MonienupoBaHue qBKeHus. MoaenupoBaHie OMOJIOTMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B SKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJIEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OleHKa YHUCIOBBIX MapaMeTpoB MOJCIUPYEMBIX OOBEKTOB U  IMPOIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yabTaTaM 3KCIIEPUMEHTA.

Beposaraoctasie  momenu.  Metoasl Monte-Kapno.  MMurtarnmonHoe
MozenupoBaHue. CUCTEMbI MAaCCOBOTO OOCTY>KUBAHUS.

Tabnuunbie (pensiMOHHBIC) O0a3bl JaHHBIX. Tabiauna — TMpeJCTaBICHUE
cBeJeHU 00 ogHOTHIHBIX OoOBekTax. Ilomne, 3amuch. Kmrou Tabmmmel. Pabora ¢
roToBOi 0a30if naHHBIX. 3amojHeHWue O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIAHHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie mosisi B 3ampocax.

MHuoroTtabinuHblie 0a3bl JaHHBIX. THUIBI CBA3EN Mexly TabauuamMu. BuemHui
kiro4. LlemocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-ipuiioxkenus. I[loHaTre 0 cepBEpHON U KIIMEHTCKOM YaCTAX CaWTaA.
TexHoorus «KJIUEHT — CepBEp», €€ NTOCTOMHCTBA U HeAoCTaTKU. OCHOBHI S3bIKa
HTML u xackamubix tabmui cruwied (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pasmenienne BeO-caiiToB. Ycimyra XocTuHTa. 3arpyska ¢aiioB Ha CailT.

BBon m300paykeHUi ¢ UCIOJIB30BAHUEM PAa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poTOanmapaToB U MHUKPOCKONOB, BHUJEOKAMEp, CKAHEPOB U APYTHUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. VcnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekunsi  ypoBHEW, KOppeKuus  IBETa.
OOecuBeunBaHue IBETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactamu.
OUIBTPHL.



Mmuorocnoitabie u3zobpaxenus. TekctoBbie ciou. Macka crnosa. Kanansel.
Coxpanenue BbaeneHHoOW oOnactu. [lonroroBka mimocTpanuii 1yis BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHne KOHTYpOB. BeKTopu3anus pacTpoBbIX H300paKEHU.

[TpuHIMIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX Moienell. CeTOUHbIe
Mozaenu. Marepuanel. MopenupoBaHUE MCTOYHUKOB oOcBeleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHATHE O BUPTYaIbHOM peaIbHOCTH U
JOTIOJTHEHHOM PEasbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINA YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
00y4arolmxcss PYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUCH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TMO3UTUBHBIX BHYTPEHHUX
yOEXJIeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanuzaluuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pe3yJIbTaThI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
U TMPaBOMOPAJIKA, COOIIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MacCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTUM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCceHOGOOMH, JTUCKPUMHUHALIMM TIO COIMAJIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMaHUE 3HAaYCHUSI HHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHCIIC B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOI'O Ha UCMOJIb30BaHUHU UH(GOPMAIITMOHHBIX TEXHOJOTHH;

5) pusuecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTIOACHUS



TpeOoBaHUII  0€30MacHON  AKCIUTyaTalldd  CPEeICTB  HMH()OPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

6) TPyA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO JIESITCIIbHOCTS;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(OOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccun u
peann30BBIBAaTH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30OBaHHWIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4e€CKOIr0 BOCIIMTAHMS:

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHIYAIBHO U B TPYIITIE.

B mporiecce moCcTrKeHHsI TUYHOCTHBIX PE3YIbTATOB OCBOSHUS ITPOTPAMMBI TT0
uH(pOpMaTHKE Y OOYYAIOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIUICKT,
npeanojarammii copMUPOBAHHOCTD:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIICH CTpEeMJIEHHE K JIOCTHKEHHUIO LU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMS U3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIONIECH CITIOCOOHOCTh MMOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiiaTb KOH(PIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBanusi y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHbIC
pe3yabTaThl, OTPAaXXCHHBIE B YHUBEPCAJbHBIX Y4EOHBIX NEHCTBHUAX, a UMEHHO —
NIO3HABATEIbHbIE YHUBEPCAJIbHBIE YyUeOHbIE JEHCTBHUA, KOMMYHHMKATHBHBIC
YHHUBEpCAIIbHBIC yUYeOHbIC NEHCTBHS, PETYJSTHBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

1) 6a30Bble JJOru4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPaBHEHUS,
Kkiaccudukanuu u 00001IeHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 33JaBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBINOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BAPTYAIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITOMCKY METO0B PEUIEHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJISTh PA3JIUYHBIE BHUJbI JESITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpHpeTaluy, MNpeoOpa30BaHUI0 M NMPUMEHEHHIO B Pa3IMYHBIX
y4E€OHBIX CHUTyalMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTesIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpPOBaTh 3a/4auy,
BBIIBUTATh TUIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE€ PpELICHUS 3a7auyd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl M PEIICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, T0IYCKAIOIINE albTEepPHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYILECTBJIATh  IOWUCK,  aHalu3, CUCTEMaTU3alul |
UHTEPIIPETALNIO HH)OPMALIK PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opmarax ¢ Y4ETOM Ha3HAYEHUS
uHpopMaMu W IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYI0 (QopMy
IIPEICTABIICHUS U BU3yaJIU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalMu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e3011acHOCTH;

BJaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO61enme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HH;

pacro3HaBaTh HEBEpOAJbHBIC CpEACTBA OOIICHMS, IOHMMATh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEAMOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSITYATh KOH(JIUKTHI;

BIAJCTh  Pa3IMYHBIMH  ClocoO0aMu  OOIIEHUS W B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(MDIUKTHBIC CUTYAIIHH;



Pa3BEPHYTO W JIOTUYHO M3JIaraTbh CBOI0 TOYKY 3PEHHUS C HCHOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YICHA KOJJICKTUBA,;

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIAA M KAXKJOTO YYaCTHUKA KOMaHbl B OOIIIHIA
pe3yJbTarT 1Mo pa3paboTaHHBIM KPUTEPHIM;

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

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranu3amnus:

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30oBaTebHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieJ1aTh OCO3HaHHbBIN BHIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJa/JeTh HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI peIEKCUH JJIsi OLUEHKU CUTYyalluH, BBIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NESATEITbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTAaTKU M JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBeKa.

HPEIMETHBIE PE3YJIbTATDBI

B nponecce u3yuenuss kypca MHGOpMATHKU YriyoJéHHOro ypoBHs 6 10
Ki1acce o0y4aronIuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3yIbTaThI:

BIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B MPHUPOJC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIIUS,
«MH(POPMAIMOHHBIHN MPOTIECCH, KCHCTEMAY, KKOMIIOHEHTHI CHCTEMBI», «CHCTEMHBII
b dexT», «uHbOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIAJCHUE METOJaMH Toucka uHbopMmanuu B cetd HHTepHEeT, yMeHue
KPUTHYECKU OIICHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTEepPW30BaTh OOJIBIIME JaHHBIC, TPUBOJUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYYCHUS ¥  HAMNpaBJICHUS HUCIOIB30BAaHUSA, yMEHHUE
KJacCU(UIIMPOBaTh OCHOBHBIE 3aJaud aHaJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCJICIOBATEIFHOCTD PEIICHUS 3a7a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKAa W OIICHKAa KauyecTBa IaHHBIX, BBIOOP W/WJIM TIOCTPOCHUE MOJICIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allMsl TaHHBIX, UHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOWMJILHBIX KOMITHIOTEPOB, TCHIACHIINN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAaMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECTIeUSHUS AJIs PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CHeIaIN3allnu;

HaJIMYHE TPEJCTABICHUN O KOMITBIOTEPHBIX CETAX U UX POJIH B COBPEMECHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aNN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MpUHIUINAX pPa3pabOTK W (YHKIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;



MOHUMAaHUE yrpo3 NHPOPMAITMOHHON 0€301TaCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CPEACTB MPOTHBOJCUCTBHUS STUM YIpo3aMm, COOJIOJeHHe Mep Oe30MMacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHE TMEPCOHAIBHBIX JIaHHBIX,
coOmoieHne TpeOOBaHWN TEXHUKH OC30MaCHOCTH M THUTHUEHBI NMpU paboTe C
KOMIIBIOTEPAMH U JIPYTUMH KOMITOHEHTaMH ITU(POBOTO OKPYKEHHUsS, TTIOHHUMAaHUE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMIBIOTEPHBIX TIPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAaHNWE OCHOBHBIX TMPHUHIMIOB JUCKPETU3AIMHA PA3TUYHBIX BHUJIOB
uHPOpMAIlMK, YMEHHE ONpeNeniaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpaYecKuX M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax AUCKPETHU3AIINH,
YMEHUE ONPEALISITh CPEAHIOI0 CKOPOCTH Mepeavyn JaHHBIX, OIICHUBATH N3MCHCHUE
BpEMEHU TMepeayrl TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTePUCTHK KaHaJIa CBS3H;

YMEHHE HCIIOIh30BaTh MPU PEIICHUU 33J1a4 CBOWCTBA IMO3UIIMOHHOW 3aIiCH
YHUCeJl, AITOPUTMA IMOCTPOCHHUSI 3aIMCH YKCTIa B TIO3UITMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAaHHEM W IOCTPOCHHUS YHCIIA MO CTPOKE, COJEprKaIllel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUNCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJTHATH apU(METHIECCKIE ONIEpallii B TIO3UIIMOHHBIX CUCTEMAaX CUHCIICHHS,

YMCHHE BBITIONHATH MPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUH, HCIIOJIB3YS
3aKOHBI aNreOphl JIOTHKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TabimIe
UCTUHHOCTH, HUCCIICJIOBaTh 00JacTh WCTHHHOCTH BBICKA3bIBAaHUS, COJCPIKAIICTO
NIEPEMEHHBIC, PEIIaTh HECIOXKHBIC IOTHICCKUE YPABHCHHS U CUCTEMBI YPaBHEHUH;

NMOHMMaHuE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOH U TEKCTOBOM
uHpopMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJ]aHHOM JIMaIa3oHe, 00paboTka MHOTOPA3PSAAHBIX MEITbIX
YHCEeJl, aHAJIM3 CUMBOJILHBIX CTPOK M JPYTHX ), AITOPUTMOB IIOMCKA U COPTHPOBKH,
YMCHHE OIPEACIATh CIIO)KHOCTh H3YyY4aeMbIX B Kypce O0a30BBIX aJTrOpUTMOB
(cyMMHpoBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKA MacCHBa, IepeOOpHBIC
aJITOPUTMBI, IBOMYHBIN MOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJIrOPUTMOB
pa3HOM CIIOKHOCTH ISl PEIISHUS OJHOW 3a/1auu;

BJIQJICHUE YHUBEPCAIBLHBIM SI3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JaHHBIX H
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIPABIISIONIUE
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTpaMMBI:
OTIPENCIIATh PE3yJbTAThl PA0OTHI IPOTPaMMBbI TIPY 3aJaHHBIX HCXOJHBIX JTAHHBIX,
OIPENEIATh, MPU KAKMX HCXOIHBIX JIAHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX
pe3yJbTaTOB, BBISBJIATH JIAaHHBIC, KOTOPHIE MOTYT NMPHBECTH K OIMHOKE B paboTe
pOrpamMmbI, (HOPMYIUPOBATH MPETIOKEHHUS IO YIYUIICHUIO MPOTPAMMHOTO KOJIa;



YyMEHUE CO3/[aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MAaTEPHANIBI C UCTIOJIB30BAHIEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIM34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEHETO apu(PMETHUECKOTO,
HAauOOJIBIIIETO W HAWMCHBIIETO 3HAYCHHM, pEIICHUEe YpaBHEHWU, BHIOOD
ONTUMAJIBHOTO  PEIIeHUs, TOA0Op JWHWM  TPEHJA, pEIIeHWe  3aaad
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca MHGOPMATUKU YTiyOJn€HHOTO ypoBHS 6 11
Ki1acce o0y4aronuMucs OyyT JOCTUTHYTHI CAEAYIONINUE TPEAMETHBIE PE3YJIbTaThI:

YMEHUE CTPOUTHh HEPABHOMEPHBIC KOMIBI, JOMYCKAIONIUE OJHO3HAYHOE
JEKOUPOBaHUE COOOMmEeHn (MpedUKCHBIC KOJbI), HCIOIh30BaTh MPOCTECHUINNE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OIMIMOKU TIPH Mepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIICHHMSI TIPW W3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPUHITUIIBI
pabOThI MPOCTHIX ANTOPUTMOB CKATHS JAHHBIX;

YMEHHUE peIlaTh alrOPUTMHYCCKHUE 3a7a4d, CBS3aHHBIC C aHAIM30M rpadoB
(3371241 TOCTPOEHUSI ONITUMAJIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX TyTeH MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO
AIUKIINIECKOTO rpada), yMEHHE UCITOIh30BATh IEPEBhS IIPH aHATN3E H TOCTPOCHUHT
KOJIOB W JISI TIPEJICTABIICHUS apu(PMETHUSCKUX BBIPAKCHUH, TIPU PEIICHUU 3a]1a4
MOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI 1O 3aJaHHOMY QJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIUTPHIIITHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MpOrpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HCIOJIb30BaTh B MporpamMMax JTaHHBIC PA3IUYHBIX THIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEIICHUH 33/1ay CTPYKTYPHI JaHHBIX (CIIUCKH, CIOBAPHU, CTEKHU, OUYEPEH, ICPEBbHs),
WCIIOJIb30BaTh 0a30BbIE OMEpAIMH CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHapTHBIC ¥ COOCTBEHHBIC MOATPOTPAMMBI JJI 00paOOTKH YUCITOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NpH pa3paboTKe MporpaMm OHUOIHOTEKH
MOANPOTPaMM, 3HaTh (DYHKIMOHAJIBHBIE BO3MOXXHOCTH HWHCTPYMCHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpelie MporpaMMUPOBAHMS, YMEHUE TOKYMEHTHUPOBATH MPOTPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMH O 0a3ax TaHHBIX, UX CTPYKTYpE, CPEICTBAX
co37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIh30BaTh TAOJIWYHBIC (PENSIIIHOHHBIC)
0a3bl TaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JaHHBIX, BBIIOJHITH COPTUPOBKY H
MOWCK 3amuced B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y MaHHBIX) U
CIIPABOYHBIC CHCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUUECKHUE MOJIENIN JJI aHAINU3a
O0OBEKTOB U MPOIIECCOB: (OPMYIUPOBATH 11€JIb MOJETUPOBAHMSI, BBIMIOIHITH aHAIN3
pe3yabTaTOB, MOJYYCHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJEIUPYEMOMY OOBEKTY WM TPOLECCY, NPEICTABIATh PE3yJbTaThl
MO/JICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATH JHMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHWMaHHE OCHOBHBIX NMPHHIHUIIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
NPUMEHEHHUsI TEXHOJOTH MCKYCCTBEHHOT'O HMHTEJIEKTa B Pa3lWYHBIX 00JACTAX,
HAJIMYUE TPEJCTaBICHUI O Kpyre pemraeMbiXx 3a7ad MalIdHHOTO OO0y4YeHUs
(pacno3HaBaHUs, KJAaCCU(PUKALMU U MPOTHO3UPOBAHNUS) HAJUYKE MPEACTaBICHUN
00  HUCHOJB30BAaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B PAa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KonTposabHubie IpakTuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznea 1. udgpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcaibHOe 5
' yCTPOMCTBO OOPaOOTKHU JaHHBIX
1.2 [IporpammHuoe obecrieueHre
1.3 KommberotepHsie ceTu
14 HNudopmanmonHas 6€301macHOCTh 2
Htoro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHGpOpMaLUU B
51 pex dopmar 19 5
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14
2.3 Komnerotepnas apupmernka 15 1
Hroro no paszneny 48
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMBI
3.3 YucieHHbIE METOIBI
Anroput™Mel 06paboTKH
3.4 P P 5 1

CHUMBOJIBHBIX TaHHBIX




3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Wroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 25
4.2 AHanu3 Ja”HHBIX 14 3
Hroro mo pazneny 20
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 136 215

I[TPOT'PAMME




11 KJIACC

KosmyecTBo yacoB
Ne HanMeHoBaHMe pa3jeioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
KonTposabHubie IpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
WNudopmanus u uHGopMaioHHbIe
1.1 bopuan opvan 10 25
IIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro o pasneny 18
Pa3znen 2. AnropuT™MbI U1 NIPOrpaMMHUPOBaHUE
2.1 DNEeMEHTHI TEOPUH AJTOPUTMOB 6 1
2.2 AJTOpUTMBI U CTPYKTYPBI IaHHBIX 28 10
OcHOBBI 00BEKTHO-
2.3 OpPUEHTUPOBAHHOTO 16 4.5
IPOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTHH
31 KomnbroTepHo-MaTemMaTHueckoe 8 5
' MOJIETUPOBAHHE
3.2 Ba3e1 ganHbIX 10 4
3.3 Be0-caiiTs 14
3.4 KomnbrotepHas rpaduka 3.5
3.5 3D-monenupoBanue 3
Hroro 1o pasneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

36.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

TpeboBaHMs TEXHUKH O€30TTAaCHOCTH U
TUTUEHBI TIPH pab0Te ¢ KOMITBIOTEPAMHU
U IPYTUMHU KOMITOHEHTaMH [H(PPOBOTO
OKPYKCHHS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IIUH.
KoHnTposneps! BHEIIHUX YCTPONCTB

ABTOMAaTHYECKOE BBITIOJIHEHNUE
IPOTPaMMBI ITPOIECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
JIOJITOBPEMEHHAs IIaMSATh.
KoHTpoieps! BHEIIHUX YCTPOMCTB.
[IpssMo#t mocTyn K aMsATH

COBpCMeHHBIG KOMITIBIOTCPHBIC
TCXHOJIOTHMH

[TporpammHuoe oOecrieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM
¥ MOOWJIBHBIX YCTPOMCTB

CucreMHO€e NTpOrpaMMHOE
obecnieuenue. OnepalnoHHbIE CUCTEMBI




Yrunutsl. J{paiiBepbl yCTpOUCTB.

d [TapannensHOE IPOrpaMMUPOBAHUE

10 WHcTammsanus 1 JeUHCTAIAMIS
MIPOrpaMMHOTO 00ecIIeUeHUs
®daiisioBble cucTeMbl. [[puHIHBI

1 pa3MeIeHusl 1 UMEHOBaHUs (HaiiIoB B
noyiroBpeMeHHoM mamstu. [11aGaoHbI
TSl OTIMCAHMS TPy (paiioB
3aKoHO0aTeNILCTBO Poccuiickoit

12 ®denepanun B 001aCTH MPOTPAMMHOTO
obecreyeHns U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U armapaTHbIC

13 KOMITOHCHTBI KOMITBFOTEPHBIX CETCH.
CeTteBbie MPOTOKOJIBI

14 Cetb UnTepuer

15 Pasnenenne IP-ceTn Ha moaceTu ¢
IMOMOILIBIO MAaCOK IIOJICETEM

16 CereBoe aIMUHUCTPUPOBAHKE
Bune! nestensHocTr B cetu UHTEpHET.

17 CepBucsl HTepHeTA.
I'ocynapcTBeHHBIE AIEKTPOHHBIE
CEPBUCHI U YCIYTH

18 Nudopmarnmonnas 6€30macHOCTh

19 Bpenonocusle mporpamMmmHoe
o0ecrieyeHre 1 MeTo/ Il 6OPbOBI C HUM

20 [TpakTnueckas paboTa 1o Teme

"AHTUBUPYCHBIE TPOIPaMMBbI"




21

Opranu3anus JMYHOTO apXHUBa
uHpopmanuu. PesepBHoe KOMMpPOBaHUE.
[TaposibHas 3amura apxuBa

22

[IndpoBanne TaHHBIX

23

Anroputm mmdposanust RSA.
Creranorpadus

24

[IpakTuyeckas pabora o Teme
"UludpoBanue qaHHbIX"

25

Nudopmanus, TaHHBIE ¥ 3HAHHS.
WupopmanroHHbIe MPOIECCH B
IPUPOJIE, TEXHUKE U OOLIECTBE

26

HenpepriBHbBIE U TUCKPETHBIE
BEJIMYMHBI U curHaibl. Heo6xoaumocTsb
JTUCKpETH3aIK HHPOPMAaLIUH,
IIpEHA3HAYEHHOM I XpPaHEHHs],
nepenauu u o0paboTKU B IIUPPOBBIX
cucTeMax

27

JBonuHoe koaupoBaHue. PaBHOMepHbIE
Y HEPaBHOMEPHBIE KOJIBI.
JexoaupoBaHue COOOIIECHHUH,
3alUCaHHBIX C TTOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

28

VYcnosue @ano. [loctpoenue
OJIHO3HAYHO JIEKOJIUPYEMBIX KOJIOB C
nomoInbko aepesa. ['pad A A.
Mapxkosa




EI[I/IHI/II_[BI HU3MCPCHUSA KOJTMYECTBA

29 uH(popmanuu. AsdaBUTHBIN MOAXOT K
OLIEHKE KOJIMYeCTBa UH(OpMAIHH

30 CucreMsbl cunclieHus

31 IlepeBoa uncen U3 OAHON CUCTEMBI
CUHUCIICHHUS B JIPYTYIO
JIBonyHasi, BOCbMEpUYHAS U

32 HIECTHAIATePUYHAS CHUCTEMBI
CUHCIICHUS, CBA3b MEX/y HUMHU
JlBon4Has1, BOCBMEpUYHAS U

33 HIECTHAIIIATePUYHAS CUCTEMBI
CUHCIICHUS, CBA3b MEXK/Y HUMHU
JIBonuHasi, BOCbMEpUYHAS U

34 HIECTHAIIATePHUYHAS CUCTEMBI
CUHCIICHUS, CBA3b MEX/y HUMHU

35 Apudmerndeckue onepanum B
MO3UIMOHHBIX CHCTEMaX CUUCIICHUS

36 TpouuHast ypaBHOBEIIIEHHAs cCHCTEMa
CUHCIIEHUS

37 JIBOWYHO-IeCSITUYHAS CUCTEMA
CUHCIICHUS

38 KomupoBanue TeKCTOB

39 PacTtpoBoe xonupoBaHue n300paskeHui
[TpakTrueckas paboTa 1o Teme

40 "uckpernsanus rpaduyueckoit

uHpopmanun"




41

[IBeToBbIE MOAEHN. BekTOopHOE
KoaupoBanue. @opmatsl (haiiioB.
Tpéxmepnas rpaduka. OpakraabHas
rpaduka

42

Konuposanue 3Byka. O1nieHka
UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETH3AINH U Pa3PsITHOCTH
KOIMPOBAHUS

43

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKOBOI
uHpopmanuu"

44

OcHOBBI aJIreOpBI JTOTUKU

45

Jlornueckue oneparuu. TaOauIbr
HCTUHHOCTH

46

Jlornueckue BolpaxeHnus. Jlornueckue
ToXiecTBa. Jloka3zaTenbCTBO
JIOTUYECKUX TOXKIECTB C IIOMOIIIBIO
TaOJIUI] HCTUHHOCTH

47

[IpakTuyeckas pabora o Teme
«IlocTpoenue u aHanu3 TadIMIL
UCTUHHOCTH B TaOJIMYHOM ITPOLIECCOPEN

48

Jlormueckme OoIrcpanru 1 onepanri HazqQ
MHOXECTBaMU

49

Jlormueckue OIcpanru U onepan HazJ
MHOXXECTBaMU




50

3aKOoHBI aJIreOpbl JIOTUKH.
DOKBHUBaJICHTHBIE TPe0Opa30BaHUs
JIOTUYECKUX BBIPAKCHUIN

51

Jloruueckue ypaBHEHHS U CUCTEMBI
ypaBHEHU M

52

Jlornueckue GpyHKIUU. 3aBUCUMOCTh

KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX

GyHKIMI OT KOJIMYecTBa apryMeHTOB.
[TonHbIE CUCTEMBI JTOTHUECKHUX

byHKUIMMA

53

Kanonuueckue Gpopmbl TOrHuecKux
BbIpakeHH1. COBEpILICHHbIE
TU3BIOHKTUBHBIC M KOHBIOHKTHBHbBIE
HOpMaJTbHBIC ()OPMBI, AITOPUTMBI HX
MIOCTPOCHUS IO TAOJIUIIE UCTHHHOCTH

54

Jlormyeckue 3J1eMeHTHI B COCTaBe
KOMIIBLIOTCPA

55

Tpurrep. Cymmarop. MHoropaspsaHsiii
CyMMaTop

56

ITocTpoeHne cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKch JJOTUYECKOTO
BBIPKEHHUS IO JIOTUYECKOU CXEME

57

MukpocxeMbl ¥ TEXHOJIOTHSI UX
IIPOU3BOJICTBA

58

[IpencraBnenue LeabIX YNUCEN B TaMATU
KoMIbroTepa. OrpaHu4eHHOCTh
JUarna3zoHa yucel Ipyu OrpaHuuYeHun




KoJuyecTBa pa3psaos. [lepenonnenue
pa3psAaHON CETKU

59

be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC.
3HAKOBBIN OUT. J[BOMYHBIH
JIOTIOJTHATEILHBIN KO/ OTPHUIATSIIBHBIX
qucen

60

[ToOuTOBBIE TOTHUECKHE OTIEpPAIIH.
Jlornueckwii, apudmeTrnaeckuii u
UKINYECKUI CIBUTH

61

[[ndpoBanme ¢ MOMOIIBIO TOOUTOBOM
oneparuu «vckirovaroniee NI

62

HpeIlCTaBJIeHI/Ie 1 XPaHCHUC B MaMATU
KOMITBIOTCPAa BEHICCTBCHHBIX YU CCIT

63

Brinonnenue onepanuii ¢
BCIICCTBCHHBIMH YHCJIaMH, HAKOIIJICHUEC
OIINOOK IMPU BBIYUCIICHUAX

64

[TpakTryeckas pabora o Teme
«M3yueHne nopaspsiiHOTO MalllMHHOTO
MPEJICTaBICHUS LIETBIX U
BEIIECTBEHHBIX YHCEID»

65

Ananuz AJITOPUTMOB

66

Oransl peleHus 3a/1a4 Ha KOMITBIOTEpE.
WncTpymMeHnTanbHbIe CpecTBa:
TPAHCIATOP, OTJIATUHUK,

PO HINPOBIIMK

67

Cpena nporpaMMHpOBaHUS.
Komnunsiius u uaTepnperanus




nporpamm. BupTyasibHbIe MaIlIUHbI.
WHuTerpupoBanHas cpena pa3padoTKu

68 MeTopl OTIIaIKH MPOTrpaMM 1

69 TUIBI IEPEeMEHHBIX B SI3BIKE 1
IPOTPaMMHUPOBAHUS

70 O0paboTka HeIbIX Ynce 1

71 O06paboTka BEIIeCTBEHHBIX YUCE 1

72 CrnyuaiiHble U IICEBAOCITYYalHbIE Yncia 1

73 BerBnenus. CoxHble yCI0BUS 1

74 [{ukisl ¢ ycaoBreM 1
LukJitel MO NEPEMEHHOM.

75 B3aumo3ameHs1eMOoCTh pa3InyHbIX 1
BUIOB ITUKJIOB

76 O0paboTka HaTypaITBHBIX YUCEIT C 1
UCTIOJI30BaHUEM IIUKJIIOB
HaxosxneHue Bcex MpOCThIX YUCel B

77 3aJjaHHOM Jnana3oHe [IpakTuueckas 1 0.5
pabota o Teme «Pemenne 3agau '
METO/IOM Tiepedopar

78 WuBapuaHT UK 1

79 JlokyMeHTHpOBaHHE MTPOrpamMm 1

80 OO0paboTka JaHHBIX, XPAHSIIUXCS B 1
daiinax

81 PaszOnenune 3axaun Ha 1oa3a1auu 1
Hcnons3oBaHne cTaHIapTHOU

82 OMOTMOTEKH SI3BIKA 1

nporpaMMupOBaHH. IlogkmroueHue




61OIMOTEK MOAIIPOrpaMM CTOPOHHUX
IIPOU3BOAUTEIICH

[ToamporpaMmsl (IpoLeaypsl U

83
yHKIHN)

84 [Moxmporpammsl (porerypsl 1
yHKIMN)

85 [IpakTuyeckas pabora o Teme
"PazpaboTka nmogmporpamm"
Pekypcus. PekypcuBHbIe 0OBEKTHI

86 (ppaxrainsr). PexypcuBHBIE IpOIIETypBI
u QyHkiuu. Vcnoiap3oBanue creka s
OpraHu3allH PEKYPCUBHBIX BHI30BOB

87 [TpakTuyeckas pabora no Teme
"PekypcuBHBIE IOITPOrPaMMBbI"

a8 MoynbHBIH NPUHLIUI TOCTPOSHUS
nporpamMm

89 UmncaeHHbIE METOBI

90 [IpakTuyeckas pabora o Teme
«YucneHHoe pelleHne ypaBHEHUN»

01 Hcnonb30BaHue TUCKPETU3ALMH B
BBIYUCIUTENbHBIX 3aa4ax
[TpakTryeckas pabora o Teme

92 «[IpubnmxEHHOE BHIUYMCIICHHUE JITHH
KPHUBBIX U TUIOMIAAeH GUTyp»

93 [TpakTrueckas pabota no Teme «llonck

MakcuMyMma (MUHUMYyMa) QYHKIIUN




94

O06paboTka CUMBOJIbHBIX JIaHHBIX.
AAropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE

95

Anroput™mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHUe CTPOKU Ha CJIOBA TI0
IPOOEJIbHBIM CUMBOJIaM

96

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MTOMCK MOJCTPOKU BHYTPU
JTAaHHOW CTPOKU; 3aMEHA HANJACHHON
MOJICTPOKH Ha IPYTYIO CTPOKY

97

[TpakTuyeckas pabora no Teme
"O0OpaboTka CTPOK C UCHOIB30BAHUEM
GyHKIMH cTaHAAPTHON OMOTHMOTEKN
A3bIKa IPOrpaMMUPOBaHUS"

98

FeHepauHﬁ CJIOB B 3aJaHHOM aJ'I(I)aBI/ITe

99

MaccuBsl 1 IOCIIETOBATEILHOCTH
yrcen. [Ipaktuyeckas pabora mmo reme
"3anosiHenne Maccusa'

0.5

100

O0001EHHBIE XapaKTEePUCTUKH MAaCCUBa

101

JIMHEeWHBIN MOMCK 3aJaHHOI0 3HAUCHUS
B MaccuBe. [IpakTudeckas pabota 1o
TeMe "JIMHEWHBIN ONCK 3aJaHHOTO
3HaYeHHS B MaccuBe"

0.5

102

[IpakTuueckas padora no Teme "[lonck
MHUHHMAaJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YMCIIOBOM MaccuBe"




CopTupoBKa 0OTHOMEPHOI0 MacCHUBa.
IIpocThie METOBI COPTUPOBKH.

103 [IpakTuyeckas pabora o Teme 1 0.5
"IIpocThie METOIbI COPTUPOBKHU
maccuBa"
CoptupoBka ciusiHueM. beicTpas

104 COPTHUPOBKA MAacCHUBA (AJITOPUTM 1 05
QuickSort). [TpakTudeckas padbota mo '
teme "brIcTpas copTupoBKa MaccuBa'
JIBOMYHBII MIOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [Ipaktnyeckas padora 1o 1 0.5
teme "JIBonuHbIN TOMCK"

106 JIByMepHBIE MAacCUBBI (MaTPHUIIbI) 1

107 AnropuT™MbI 00pabOTKH MaTPHII 1

108 Pemenue 3a1a4 ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOIO MpoIEccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTuyeckas pabora o Teme

111 "BépcTka JOKYMEHTOB C 1 1
MaTemMaTuyeckumu popmynamu”

112 HNHCTpyMEHTBI pELIEH3UPOBaHUS 1

113 [TpakTryeckas pabora o Teme 1 1
"MHoOrocTpaHM4HbIE TOKYMEHTHI"
O6naunbie cepBuckl. KonnexkruBHas

114 pabota ¢ qokymeHTamu. [IpakTudeckas 1 05

pabota no teme "KomnektuBHas paboTa
¢ JoOKyMeHTamu"




115

Amnanu3 naHgeiX. bospiye nanHeie

116

MarmmunHoe o0ydeHue

117

AHann3 JaHHBIX C IOMOILBIO
AIIEKTPOHHBIX TAOJIHUII

118

[IpakTrueckas padota nmo Teme "AHanus
JTAHHBIX C TTOMOIIBIO AJIEKTPOHHBIX
Tabnun"

119

[Toctpoenue rpadukoB QyHKIUH.
[IpakTuyeckas pabora Mo Teme
"HarnsaHoe npeacraBieHue
pe3yJIbTaTOB CTATUCTUYECKOU
00pabOTKM JAHHBIX B BHJIE TAATPAMM
CPEICTBAMU PEaKTOPa JICKTPOHHBIX
Tadymmn"”

0.5

120

JIunuu tpenna. Ilpaktuueckas padbota
no teme "[logbop nunuM TpeHna,
POrHO3UpOBaHuE"

0.5

121

[TonOop napamerpa. [Ipaktuueckas
pabora no Teme "YunciaeHHoe penieHue
ypaBHEHUH ¢ TTOMOIIBIO MO100pa
napametpa"

0.5

122

OntuMu3anys Kak MOUCK HAaUTy4IIero
peuieHus B 3a/IaHHBIX YCIOBHUSX.
[TpakTrueckas paboTa 1o Teme
"Pemnrenne 3aga4 ONTUMHU3AINHT C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"

0.5

123

To4HOCTh BBIYUCIIEHUI

124

Pemenue ypaBuenuii. Meron nepedopa




125 Pemienue ypaBuenuii. Metoa neneHus 1
OTpe3Ka Monojam

126 O6paboTka pe3ynbTaTOB IKCIIEPUMEHTA 1

197 Pemenue ypaBHeHMi B TaOIHMYHBIX 1
nporeccopax

128 Pemenue ypaBHeHU B TaOJIUYHBIX 1
nporeccopax

129 Cuctemsl cuucnenus. [losropenue 1

130 JIBon4Hasi CHCTEMa CUKMCIICHHS 1

131 BocbemepruHas cucremMa CuUuCciIeHus 1

132 [IlecTHaanaTepuyHas cucTeMa 1
CUMCTICHUS

133 Jpyrue cucTeMbl CYMCICHHS 1

134 Ornepanuu ¢ 1eIbIMUA YUCIIAMH 1

135 [TopaspsiaHble onepanuu 1

136 Omnepanuu ¢ BEMIECTBEHHBIMH YUCIIAMU 1

OBLIEE KOJIMYECTBO YACOB I1O0 136 215

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jlara
U3YYeHUs

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

KonuuectBo undopmaryu

Anr OPUTMBI CX)KAaTHUA JaHHBIX

Anroput™m Xaddmana

[TpakTrueckas paboTta 1mo Teme
"CokaTHe JaHHBIX C IIOMOIIBIO
anroputma Xapdmana"

Anroputm LZW

ANTOpUTMBI CKaTHUsl JAHHBIX C
norepsimu. [Ipakruueckas pabora o
teMme "CikaTue TaHHBIX C OTEPSIMU
(amropurmsl JPEG, MP3)"

0.5

CxopocTh nepeaun JaHHBIX

IToMexX0yCTOMYUBBIE KOJIbI

[TpakTrueckas paboTa 1o Teme
"[TomexoycToitunBbie KOIbI"

10

Cucrembl. KOMIIOHEHTBI cHCTEMBI U UX
B3auMoeiicTBue. CuctreMHbiid 3 PexT.
VYmpasienue Kak HH)OpPMALMOHHBIN
nporecc. OOpaTHas CBs3b

11

Mogenu u MOZACIINPOBAHUC

12

['padur




13 Pemenue 3amau ¢ momonisto rpadoB

14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTrueckas paboTta 1mo Teme

16 "[Tonck BBIUTPBILITHOMN CTPATETUH B
urpe ¢ noJaHoi nudopmarmen”

17 CpencTBa HCKYCCTBEHHOTO
HHTEJIEKTa
[IpakTuyeckas pabora o Teme

18 "CpencTBa HCKYCCTBEHHOTO
HHTEJIEKTa"
dopma3anys MOHATHS AITOPUTMA.

19 MamuHa TrropuHra Kaxk
YHHUBEpCaabHasi MOJIENIb BHIYUCICHUI.
Tesuc Uépua—Tbropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBJeHHe POCTOH MPOrpaMMbI
Ju1st MamuHbl Teropunra"

21 Mammuna ITocta

22 Hopmanbasie anropudmbel MapkoBa
ANTOPUTMHYECKH HEpa3peIIMMbIe

93 3a7a4M. 3a/1aua OCTaHOBA.
HeBo3MOXHOCTh aBTOMAaTHYECKOM
OTIAJKU TIPOrpaMMm

24 CII05KHOCTH BBEIYHCIIEHUH




25

[Touck MPOCTHIX YUCEN B 331aHHOM
JIMana3oHe ¢ TIOMOIIBIO alITOPUTMa
«penretro IparocheHar

26

[IpakTrueckas paboTta 1mo Teme
"[Torck MPOCTHIX YKUCEI B 3aITAHHOM
nuamnasone"

27

MHoropa3psigHbIe [IeJIbIe YnCa,
3a/1auyl JJIMHHOW apu(METHKH

28

[IpakTuyeckas pabora o Teme
"Peanu3anys BEIYUCIEHUN C
MHOTOpa3psIHBIMUA YHCIIaMU"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
oTOOpaXkeHus ). X31I-TaOJIUIIBI.
[Toctpoenue ahaBUTHO-YACTOTHOTO
CJIOBAps IS 33/IaHHOTO TEKCTa

30

[IpakTuyeckas pabora o Teme
"ITocTpoenue anaBUTHO-4aCTOTHOTO
cJ0Baps IS 33JaHHOTO TeKcTa"

31

AHaIM3 TEKCTa Ha €CTECTBEHHOM
A3bIKe. Beiaenenue
II0CJIEI0BATENBHOCTEN 10 A0JIOHY.
PerynspHslie BeipakeHus. YacTOTHBIN
aHanu3

32

[TpakTrueckas paboTa 1o Teme
"AHanu3 TeKCTa Ha €CTECTBEHHOM
s13bIKe"

33

Crexu. AHanu3 NPaBUIBHOCTU
CKOOOYHOT'O BBIPaXKEHUS




34

Beruncienue apupmMeTHIecKoro
BBIPpAXKXCHUA, 3aAlIMCAHHOI'O B
noctukcHou hopme

35

[TpakTrueckas paboTa 1o Teme
"Beruucnenue apugmMeTHIecKoro
BBIPAKEHMUSI, 3aITMCAHHOTO B
noctdukcHon hopme"

36

Ouepenu. Mcnonb3oBanue ouepean
JUISL BpEMEHHOTO XPaHCHHUSI IAaHHBIX

37

[TpakTueckas paborta 1mo Teme
"Ucnonb3oBanue ouepenn"

38

HepeBbs. Peanuszanus nepesa ¢
MTOMOIIBIO CCBUIIOYHBIX CTPYKTYP.
JIBonuHbIC (OMHAPHBIC) ACPEBbHSI.
[TocTpoenue aepeBa Jist 3aJaHHOTO
apuQMEeTUYECKOTO BBIPAXKECHUS

39

[IpakTuyeckas pabora o Teme
"Ucnonb30BaHne 1EPEBLEB IS
BBIUKCIICHHS apU(METHIECKIX
BBIpAXEHUI"

40

PexypcuBHBIE anroput™Mel 00xo0/1a
nepesa. VMcnonb3oBaHue cTeka U
ouepeau i 00Xo/a AepeBa

41

PexypcuBHBIE anroput™Mel 00x0/1a
nepesa. Mcnonb3oBaHue CTEKa U
odepeu it 00Xo/a aepeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJIBHOT'O OCTOBHOTO JIepeBa




B3BEIICHHOT'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xox
rpada B IIMPUHY

44

KonnuecTBo paznuyHbIX yTeH MEX1y
BEpUIMHAMU OPUEHTHPOBAHHOI'O
alUKIn4eckoro rpada

45

Anroput™m JlefKCTpHI.

46

[TpakTrueckas paboTa 1o Teme
"Briuncienue AMHBI KpaT4anIinero
MyTH MEX]y BEpIIMHAMH rpada
(amroput™m JleitkeTpsr)”

47

Anroput™m ®noiina—Y opiiania

48

3aauu, peraemMble ¢ IOMOILBIO
JMHAMUYECKOT0 POrpaMMHUPOBAHUS:
BBIYUCIICHHE PEKYPCUBHBIX (YHKIIUMH

49

[IpakTuyeckas pabora o Teme
"Bbruucienne peKypcuBHbIX (QYHKIMN
C TIOMOIIBIO IMHAMUYECKOTO
porpaMMupoBasus”

50

3amauu, penaeMbie ¢ TOMOIIBIO
JUHAMHYECKOTO TPOrPaMMHUPOBAHHUS:
MOJICYET KOJTMYECTBA BAPHAHTOB

51

[TpakTrueckas paboTa 1o Teme
"[Toxcuér KoMUecTBa BAPUAHTOB C
MOMOIUIbIO TUHAMUYECKOTO
porpaMMupoBasus”




52

33,[[3‘11/1, pemacMbI€ C ITIOMOIIBIO
AUHaAMHUYCCKOIr'o NporpaMMHUpOBaHUs:
3aga4u OIITUMHU3alluH

53

[TonsiTue o mapagurmax
nporpamMmmupoBanus. O630p A3bIKOB
IporpaMMHUpOBaHUS

54

[Toustie 06 0OBEKTHO-
OpPHUEHTUPOBAHHOM
IPOrPaMMHUPOBAHUHN

55

O0bekTHI U Ki1acesl. CBoMicTBa U
METOAbI OOBEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

57

[TpakTueckas paborta 1mo Teme
"M coip30BaHue TOTOBBIX KIIACCOB B
nporpamme”

58

Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO
noaxonaa

59

[TpakTuyeckas pabora "Pazpaborka
IPOCTOI MPOrpaMMmBbl C
MCII0JIb30BaHUEM KJIaccoB"

60

Wukancynsanusa. [Ipaktuueckas pabota
no teme "Pa3paboTka knacca,
MCIIOJIb3YIOIIET0 MHKAMCYJISALNI0"

0.5

61

Hacnenosanue. [Tonumopduszm

62

[IpakTuyeckas pabora Mo Teme
"Pa3paboTka nepapxuu Kj1accoB"




63

Cpenpl ObICTpOH pa3pabOTKu
nporpamm. IIpoektupoBanue
uHTepdeiica noap30BaTeNs

64

[IpoekTupoBanue uHTEpPeiica
MOJIb30BATENS

65

Hcnonp30BaHre TOTOBBIX
YIPaBISEMBbIX JIEMEHTOB IS
ocTpoeHus uuTepdeiica

66

[IpakTuyeckas pabora o Teme
"Pa3paboTka nmporpaMmMsl ¢
rpadudyeckum uHTepdeiicom"

67

H3yueHnne BTOpPOro s3bka
IIPOrpaMMHUPOBaHUS

68

H3yueHnne BTOpPOro si3bka
IIPOrpaMMHUPOBaHUS

69

OTallbl KOMIIBIOTCPHO-
MaTeMaTUYCCKOro MOJACIUPOBAHU A

70

Jluckperusanys Npu MaTeMaTUH4eCKOM
MOJIEJTMPOBAaHUH HETIPEPHIBHBIX
npoueccos. MozaenupoBanue
JBUKCHUS

71

[TpakTrdeckas paboTa mo Teme
"MopenupoBaHue ABUKEHUA"

72

MopenupoBanrue OMOJIOTHUECKIX
cucteM. [Ipaktrnueckas pabota mo
teme "MonenupoBanue
OMOJIOTHYECKHUX CUCTEM"

0.5




73

MaremaTudeckue MOJACIHN B
SKOHOMUKE. BhIuucinTenpHbIe
9KCIICPUMCHTBI C MOACTIIMHA

74

BepostHocTHBIE MOJEINH.
[TpakTrueckas paboTa 1o Teme
"muTalIMOHHOE MOJACIIUPOBAHUE C
nomoliibio Mmetona Mounte-Kapio"

0.5

75

KOMHBIOTCpHOC MOACIINPOBAHUC
CUCTEM YIIPABJICHUA

76

O06paboTka pe3ynbTaToB
IKCIEPUMEHTA

77

TabmuuHbIe (pENIAIIMOHHBIC) 0a3bI
TAHHBIX

78

[Towuck, coprupoBKa u GUIBTpALUSL
JTaHHBIX. 3a1pOChl Ha BEIOOPKY
JIAHHBIX. 3aIPOCHI C MapaMeTpaMHu.
Brruncisiemble mons B 3ampocax

79

[IpakTuyeckas pabora o Teme
"Pabora ¢ roToBOM 0a30¥ JaHHEIX"

80

Mmuorotabnuunbie 0a3bl TaHHBIX.
Tumnsl cBA3ei Mex 1y TabaMLIaMu.
Buemnwmit kmtou. LenoctHOCTh 6a3b
JTAHHBIX

81

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka MHOTOTaOIMYHON Oa3bl
Ta”HHBIX"

82

3anpocm K MHOTOTa0JMYHBIM Oa3am
JaHHBIX




[TpakTrueckas paboTa 1o Teme

83 "3ampockl K MHOTOTA0IMYHOM 0aze
JTaHHBIX"

84 SI3bIk ymipaBieHust qaHHBIME SQL
[IpakTuyeckas pabora o Teme

85 "VYrpaBiaeHue JaHHBIMH C IIOMOIIBIO
a3pika SQL"

86 Hepensunonusie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HuTtepueT-npriioxeHus
[ToHsiTHE O CEpBEpPHOM U KIIMEHTCKOM

88 qacTax caita. TeXHOIOTUsS «KIHEeHT —
cepBep», e€ TOCTOMHCTBA U
HEIOCTaTKU

89 OcHogsl s1361ka HTML

90 [IpakTuyeckas pabora o Teme
"CoziaHue TeKCTOBOM BeO-cTpaHUIIbl"

91 OcHoBbl si3p1ka HTML

92 OcHossl s1361ka HTML
[IpakTuyeckas pabora o Teme
"Coznianue BeO-CTpaHHULIbI,

93 BKJIOUAIOLIEN MyJIbTUMEIUITHBIE
00BEKTHI (PUCYHKH, 3BYKOBBIE TaHHBIE,
BUJEO)"

94 OCHOBBI KaCKaIHBIX TaOJIUI] CTUIICH

(CSS)




95

[TpakTrdeckas padoTa 1o Teme
"OdopmiieHHE CTPAHUIIBI C TTOMOIIBIO
KacKaJaHBIX Ta0auI] cTriei"

96

Cuenapum Ha s3b1Ke JavaScript

97

Cuenapuu Ha s3p1Ke JavaScript

98

®opMbl Ha BEO-CTpaHULIE

99

[IpakTuyeckas pabora o Teme
"O6paboTka naHHBIX hopMm"

100

Pa3menienue Be6-caitToB. Ycmyra
XOCTUHTA. 3arpy3ka ¢ailioB Ha CalT

101

Kanpuposanue. lcnpasienue
nepcnekTuBsl. [ ucrorpamma.
Koppeknust ypoBHe#, KOppeKIus
nBeta. ObecBeYnBaHUE LIBETHBIX
N300paKCHHM

102

BBox nzobpaxenutii ¢
UCTIOJIB30BaHUEM PA3INIHBIX
UpoBbIX ycTpoicTB. [IpakTnyeckas
pabota o Teme "O6paboTka
dpoBbIX poTorpaduii”

0.5

103

Perymb. Pabora ¢ obnactsamu.
@unbtpsl. [IpakTuyeckas padora no
teme "Perymb U@ poBbIX
¢dororpaduit”

0.5

104

MHorocnoiiHbie H300pakeHusl.
TekcroBble cion. Macka cios.
Kananel. CoxpaHeHue BbIIEIEHHOM
o0nactu




[TpakTrueckas paboTa 1o Teme

105 "MHorocoinble n300paxxeHus" 1
[ToaroToBKa MILTFOCTpAIM 171 BEO-

106 caiToB. [IpakTrnueckas pabora 1mo teme 0.5
" AHUMHPOBaHHBIC U300paKEeHUS"

107 BekTopHnas rpaduka. Bekropuzamms
pacTpoBBIX N300paKeHUN

108 [IpakTuyeckas pabora o Teme 1
"BekTopHas rpaduka"
[TpuHIMIBI TOCTPOCHUS U

109 penaKTUPOBaHUS TPEXMEPHBIX
Mozeen
[TpakTrueckas paboTa 1o Teme

110 "CoztaHue NpocThIX TPEXMEPHBIX 1
Mozenei"

111 Cerounblie Moaenu. Marepuansl

112 [IpakTuyeckas pabora o Teme 1
"CetouHble Mmojenn"

113 MoenvpoBaHre UCTOYHUKOB
ocsenieHus1. Kamepsl

114 [TpakTrueckas paboTa 1mo Teme 1
"Pennepunr"

115 AnnutuBHble TexHOJ0THH (3D-
IIPUHTEPHI)

116 [TonsiTHE O BUPTYaNBbHOM PEATLHOCTH

Y JIOTIOJTHEHHOM peabHOCTH




PesepBHOe Bpemsi. IckyccTBEeHHBIN

117
UHTEUIEKT. OCHOBHBIC TIOHATUS
PesepeHoe Bpemst. [Ipodeccun,

118 CBSI3aHHBIE C HCKYCCTBEHHBIM
MHTEJJIEKTOM
PesepBHOe Bpemsi. CpencTsa

119 HMCKYCCTBEHHOTO MHTEIJICKTA.
IToBTOpEHHE

120 PesepBHOe Bpems. OOpaboTka
OOJIBIINX MAaCCUBOB JAHHBIX

121 PesepBHoe BpeMs. OCHOBBI pacTpOBOI
rpaduku

122 PesepBHoe Bpems. BBoj miudpoBsix
nzo0paxenuit. Kagpuposanue.

123 Pesepruoe Bpems. Koppekuus
dororpaduii. [loBropenue

124 Pesepsnoe Bpems. Pabora ¢
o0JacTIMH.

125 Pesepsuoe Bpems. Pabora ¢
o0acTIMH.

126 PeszepBHOE BpeMs. OUIBTPHI.
IToBTOpEHUE

197 PesepBHOe Bpemsi. MHOTroCII0MHBIE
uzo0paxenus. [loBropenue

128 PeszepBHOoe Bpems. OCHOBBI

MOOUIILHON pa3pabOTKu




129 PesepBHOE Bpemsi. OCHOBBI
MOOWIJIBHOM pa3paboTKu

PesepBHOe Bpemsi. Mcnionib3oBanue
130 s3pika Python miis MoOmIbHOM
pa3paboTKu

PesepBroe Bpemsi. [Tonsarus UX-

131 .
Iu3aitHa

132 Pesepsuoe Bpems. [Tonstus UX-
nu3afHa

PesepBHoe Bpems. [lepcniekTrBbI
133 pa3BUTHS KOMITBIOTEPHBIX
UHTEIJICKTYaJIbHBIX CUCTEM

PesepBHOe Bpemst. [lonsiTHE O
134 napagurmax nporpaMMUpOBaHUS.
0O0630p A3bIKOB IPOrPaMMUPOBAHUS.

[ToBTOpEeHUe

PesepBHoe Bpems. O60011eHNEe U
135 cucreMaru3anuvsa OCHOBHBIX HOHATHHU

10 TeMe «AJITOPUTMBI U
POrPaMMHUPOBAHUE

136 PesepBHoe Bpemst. [loBTopenue

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

36.5







IPOBEPSIEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOCHHS OCHOBHOI 00pa30BaTe/IbHON NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

1.

3nams (nonumams)

11

[TonnmaHnue OCHOBHBIX IPUHIIUIIOB YCTPOMCTBA U YHKIITMOHUPOBAHUS
COBPEMEHHBIX  CTAal[MOHAPHBIX U  MOOHWJIBHBIX  KOMIIBIOTEPOB;
TEHJCHIMNA pPa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTHH; BIIaJICHUE
HaBBIKAMHU PA0OTHI C OINEPAIMOHHBIMH CHCTEMaMH U OCHOBHBIMU
BUJIaMU [IPOTPAMMHOTI0 0OecTIieueHus sl peleHus: y4eOHbIX 3a/1a4 10

BbI6paHHOﬁ cricouajairM3annu

1.2

Hanuuue Hpe,I[CTaBJ'IeHI/Iﬁ 0 0a30BBIX INpUHOUIIAX OpraHu3alvi H

(1)YHKI_II/IOHI/IpOBaHI/I$I KOMIIBHOTCPHBIX ceTei

1.3

ITonumanne 0OCHOBHBIX IMPUHIUIIOB AUCKPCTU3AIMU PA3JIMIHBIX BUJIOB

nHpopmauu

1.4

[TonnmaHue 6a30BBIX AITOPUTMOB OOPAOOTKU YHUCIIOBOM M TEKCTOBOM
uHpopMalMy (3aKUCh YUCENl B IMO3UIIMOHHOW CHCTEME CUHCIICHUS,
ACIIUMOCTE LCJIBIX YHCCII; HaxXO0XICHHUE BCCX IIPOCTBIX YHCCI B
3aIaHHOM JHana3oHe; 00padoTka MHOTOPa3pSAHBIX IEJbIX YHCEIT;
aHaJlU3 CHUMBOIIBHBIX CTPOK U JIPYTHX), AJITOPUTMOB TOUCKA H

COPTUPOBKH

1.5

3HaHHNe q)YHKI_II/IOHaJ'IBHBIe BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPECIACTB

cpenbl pa3paboTKu

1.6

BrnaneHne OoCHOBHBIMHU CBEACHHUSIMH O Oazax JaHHBIX, UX CTPYKTYPCE,

CpeICTBax COo37aHus U pabOThl C HUIMH

1.7

Ilonnmanue BO3MOKHOCTEN u OrpaHUYECHUH TEXHOJIOTUH
HWCKYCCTBEHHOTO HWHTEJUIEKTa B Pa3IMYHBIX O00JacTsIX; HaJU4He
Mpe/icTaBiIeHU 00 UCIIOJIb30BAaHUN UHPOPMAIIMOHHBIX TEXHOJIOTHI B

pa3NUYHBIX MPOPECCHOHATBHBIX chepax

1.8

BJ'IalIeHI/Ie TECOPECTUYCCKUM alIiapaToM, IMO3BOJIAIOIMIUM OCYIICCTBIIATH
NpCACTABJICHUC 3aJaHHOI'O HATypaJbHOI'oO 4YHUCIIa B Pa3JIMYHBIX
CUCTEMAX CYHUCIICHUSA, BBbIIIOJIHATH Hp606p8.30BaHI/IH JJOTHYCCKHUX

BBIPQKEHUI, HCHONB3YS 3aKOHBl aIreOpbl JIOTMKH; OIpPENesTh




KpaTyaiiuii myTh BO B3BEICHHOM rpade U KOJINYECTBO MyTeH MEXIy

BEpLIMHAMU OPHUEHTUPOBAHHOTO AlIUKINYECKOro rpaga

Ymems

2.1

VYMeHne uCnoiab30BaTh KOMIIBIOTCPHO-MATEMATUYCCKUC MOJCIN IJIA
aHaim3a  OOBEKTOB W  MPOLECCOB:  (OPMYyJIHUPOBATH  IEIb
MOJICTTUPOBAHHSI, BBIMOJIHATh AQHAIN3 PE3yIbTATOB, IOJTYYCHHBIX B
X0l€  MOJCIMPOBaHMS;,  OLEHMBATh  AICKBATHOCTh  MOJEIH
MOJICTTUPYEMOMY OOBEKTY WJIM MPOLECCY; MPEICTABISATh PE3yJbTaThI

MOZCIIMPOBAHUS B HAIIAJAHOM BU/JIC

2.2

YMeHue KinaccH(PUIMPOBATh OCHOBHBIC 3a/ladl aHAU3a JaHHBIX
(mporHo3upoBanue,  KilaccHpUKaIus, KiIacTepu3alus,  aHaIM3
OTKJIOHEHHH); TOHUMATh TOCJIEeI0BAaTEIbHOCTh pEUICHHs 3ajad
aHalli3a JaHHBIX: cOOp TMEPBUYHBIX JAaHHBIX, OUYMCTKA M OLIEHKA
KauecTBa JIaHHBIX, BBIOOp W (MJIM) TIOCTPOCHHE  MOJIEIIH,
peoOpa3oBaHNe JaHHBIX, BH3yalW3allus IaHHBIX, WHTEPIPETAIHS

PE3YyJIbTAaTOB

2.3

YMmenue onpenensatb  MHOOPMAMOHHBIA  O00BEM  TEKCTOBBIX,
rpadU4ecKuX ¥ 3BYKOBBIX JIaHHBIX TIpU 3aJIaHHBIX I1apameTpax
JTUCKpEeTU3alKi. YMEHHE OIpPeIessiTh CPEIHIOI CKOPOCTh IMeperadyu
JAaHHBIX, OLICHUBATh U3MCHCHHE BPEMEHU Iepeladdl PpH H3MEHEHUH

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHala CBSI3U

2.4

YMeHHne CTpOUTh KOJI, 0OECIICUHBAIONINNA HAMMEHBIITYIO BO3MOXKHYIO

CPEIHIO0 JUIMHY COOOILIEHUS PU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue UCcnosib30BaTh MPU PEIICHUU 337a4 CBOWCTBA MO3UIIMOHHOU
3aIlMCH YHCEJI, AITOPUTMBI TIOCTPOEHHUS 3aIMCH YHCIIA B TO3ULIMOHHOMN
CHUCTEME CUMCIIEHUS C 3aJJaHHBIM OCHOBAaHUEM U IIOCTPOCHUS YUCIIA T10
CTPOKE, COJAEpPKAILEH 3allMCh ITOTO YUCIa B MO3ULIMOHHOM CUCTEME
CUMCJIEHUSI € 3aJaHHbIM OCHOBAaHMEM; yMEHHUE  BBIIOJIHATH

apI/I(bMeTI/ILICCKI/Ie Orncpanru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpOUTh JIOTMYECKOE BBIPAKEHHE B JHU3BIOHKTUBHOM H
KOHBIOHKTUBHOM HOpMalbHBIX ¢opMax MO 3aJaHHOM Tabmuie
UCTMHHOCTHU; HCCIENI0BaTh O00JacCTh MCTUHHOCTH BBICKA3bIBAHUS,
COJIEpIKAIlET0  NEPEMEHHBIE; pEIIaTh HECIOXKHBIE JIOTMUECKHE

YpaBHEHUSA

2.7

YMmenue peuiaTth aJrOPUTMUYCCKHUC 3aJla4r, CBA3AHHBIC C aHAJIU30M

rpadoB (3a7a4u MOCTPOCHUS ONTHMAIBHOTO MMYTH MEXy BEpITHHAMHU




rpada, oOmpeleNcHUs KOJMYECTBA PpA3IMYHBIX IMYTeH MEXIy

BEpIIMHAMU OPUEHTUPOBAHHOT'O AlIMKINYECKOTro rpaga)

2.8

YMeHue ucnosb30BaTh JEpeBbs IPU aHAINU3E U IIOCTPOECHUU KOAOB U
JUIL TIPEICTABICHUS apU(PMETUYECKUX BBIPAKCHUN, MPH PELICHUN
3a/la4 NIOMCKa W COPTUPOBKH; YMEHHE CTPOUTH JEPEBO MUIPHI IO
3alaHHOMY  alTOPUTMY;  pa3pabaTbiBaTb U OOOCHOBBIBATH

BBIUTPBILIHYIO CTPATETUIO UI'PBI

2.9

YMeHHue aHaJIM3UpOBaTh AITOPUTMBI C MCIIOJIb30BAaHHEM TaOJIUIL
TPAaCCUPOBKHM;  ONpENeNsTb 0e3 HCIOIb30BaHHS  KOMIIBIOTEPA
pe3yJIbTaThl BBIIOJIHEHUS HECIOKHBIX IPOTPaMM, BKJIFOYAIOLIUX
LUKJIbl, BETBJIEHUS W MOJIIPOrpaMMbl, NPHU 3aJaHHBIX HCXOAHBIX

JaHHBIX

2.10

YMeHue omnpenensaTh CIO0XKHOCTh H3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMHUpPOBaHHME JJIEMEHTOB MacCUBa, COPTHPOBKA
MaccHuBa, NepeOOpHbIE ANTOPUTMbI, JBOMYHBIN MMOUCK) U MPUBOIUTH
IIPUMEPBI HECKOJIBKUX AITOPUTMOB PAa3HOU CIOKHOCTH JUJIS PELICHHUS

OJIHOI 3aaun

211

Brnagenune yHUBEpCATBHBIM SI3BIKOM TIPOTPAMMHUPOBAHHUS BBICOKOTO
ypoBHsi (Ilackanb, Python, Java, C++, C#), mpencraBieHUsMU O
0a30BbIX TUIAX JIAHHBIX U CTPYKTYPAX JAHHBIX; YMEHHE HCIIOJIb30BaTh
OCHOBHBIC YIPABISIONINE KOHCTPYKIIMHM, YMEHHE OCYIICCTBIIATH
aHaJIN3 MPEUI0KEHHON IPOrpaMMBI: ONPENESATh PE3yabTaThl paboThI
MPOrpaMMbl TIPH 33IaHHBIX HMCXOJHBIX JaHHBIX; ONPEAENsATh, MPHU
KaKUX MCXOJHBIX JAaHHBIX BO3MOXKHO TIOJIyY€HHE YKa3aHHBIX
PE3YJIbTATOB; BBISIBIISITH TaHHBIC, KOTOPHIC MOTYT IIPUBECTH K OITUOKE
B paboTe MporpaMMebl; GOPMYITUPOBATE IPEIIOKESHHUS 110 YITYUIICHUTO

IporpaMMHOTO KOIa

212

YMeHue peanu3oBbIBaTh HA BBIOPAHHOM I HM3Y4YCHHS SI3BIKE
nporpaMMmupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++,
C#) TumoBble  QITOPUTMBI  OOpaOOTKH  YHCEN,  YHCIOBBIX
MOCJIeIOBATEIPHOCTE M MAacCHBOB: TIPEJICTABICHUE YHCIAa B BHJIE
Ha0opa TMPOCTBIX COMHOXHTENICH;, HaXO0XKJACHHE MaKCHMaIbHOU
(MHHHMAaNBEHOW ) Ul HATYPATLHOTO YHUCIIA, 3aITCAHHOTO B CUCTEME
CUMCTICHHS C OCHOBaHHMEM, He TMpeBblmarmmM 10; BBIYUCICHUE
0000MIEHHBIX XapaKTEPUCTHK DSJIEMEHTOB MAacCHBa WM YHUCIOBOU
MOCTIeIOBATEIHbHOCTH (cymMMBI, MIPOU3BEICHUS CpeIHETo
apuMeTHYeCKOro, MUHUMAIBHOTO W MAaKCHMAalbHOTO JIJIEMEHTOB,

KOJIMYCCTBA JBJICMCHTOB, YHAOBJICTBOPAIOIINUX 3aJaHHOMY yCJ'IOBI/IIO);




COPTHUPOBKY DJJIEMEHTOB MAaCCHBa; yMEHHE MHCIIONb30BaTb B
nporpamMmax JaHHble Pa3IU4YHbIX THUIOB C YYETOM OrpaHUYEHUN Ha
JMarna3oH UX BO3MOXKHBIX 3HAYEHU, IPUMEHSTH [IPH PELICHUU 33]1a4
CTPYKTYpbl NaHHBIX (CIIMCKH, CIOBAapH, CTEKH, OYEpEeaH, IEPEBbs);
NPUMEHSATh CTaHAAPTHBIE W COOCTBEHHBIC IOANPOTPAMMBI  JIJIS
00pabOTKM YUCIIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; HCIIOJIB30BATh
mpu pa3paboTke MporpaMM OUOIMOTEKH MOAIPOrpaMM; YMEHHE
UCIIOJIb30BaTh  CPEJICTBA  OTJaJAKH  MporpaMMm B cpefe

IIPOTPaMMHUPOBAHUS

VMenne WCIoJIb30BaTh SJICKTPOHHBIC Ta6J'II/II_[BI I aHaJIn3a,

MIpeICTaBICHMS U 00paOOTKH TaHHBIX (BKIIOYAs BBIOOP ONTHMAILHOTO

2.13 pelienus, mog00p JMHUU TPEH/IA, PELICHHE 3a4a4 IPOTHO3UPOBAHUS);
YMEHHE HCIOIb30BaTh TabIM4HbIE (PENSALUOHHBIE) 0a3bl NaHHBIX U
CIIPABOYHBIE CUCTEMEI
VMeHHe OpraHu30BBIBATH JIMYHOE WH(OOPMALMOHHOE IIPOCTPAHCTBO €
214 UCIIONB30BAaHUEM  PA3IMYHBIX CPEACTB  IM(PPOBLIX TEXHOJIOTHIA;

[IOHUMaHUE BO3MOYKHOCTEW LU(PPOBBIX CEPBUCOB I'OCYNAPCTBEHHBIX

yCIyT, HU(GPOBBIX 00pa30BATEIbHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
IO TH®OPMATUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 [uppoBast rpaMOTHOCTH

OcHOBHBIE TCHACHIUHN PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapanneanLIe
11 BbIUKCIIeHMs. MHOromnporeccopHuble cucteMbl. Pacnipenenénnsie

BBIYHMCIINTEIIBHBIC CUCTEMBI U 06pa60TI<a 0OIBIINX JaHHBIX

[IpuHIUIIBI TOCTPOEHUS W anmapaTHble KOMIOHEHThl KOMIBIOTEPHBIX CETEil.
12 CereBble mpoTokoibl. Cerb HWMuTepHer. Agnpecanuss B cetu HHTepHeT.
ITporokonsl creka TCP/IP. Cucrema nomenHsix umEéH. Pa3znenenne IP-cetn Ha

MMOJCETH C IMOMOIIBIO MAaCOK ITOICETEH

daiinoBas cucrema. Ilouck B daitnoBoii cucreme. [IpuHIUIIBI pa3MeeHus U
1.3 uMeHoBaHus (haijioB B JoyroBpeMeHHOW mamsaTH. [11aGioHBl ais onmucaHus

rpymi ¢ainos

1.4 CKOpOCTL nepeaayn  IaHHBbIX. 3aBUCHMOCTD BpEMCHM  1Iep€aadu  OT

UH(POPMALMOHHOTO 00BEMA JTAHHBIX M XapaKTEPUCTHK KaHaJIa CBSI3U

Iudpoanne nanHpix. CHUMMETpHYHBIE U HECUMMETpHUHbIe MHUQPHL. [Indpsr

1.5 npocroii 3amensl. ludp Lesaps. [udp Buwkenepa. Anroput™ mmdppoBaHus
RSA

Kozpl, mo3Bossitonive oOHAapy>KMBaTh U HCIPABISATH OLIMOKH, BO3HUKAIOLINE
1.6 pu nepenade AaHHbIX. Paccrosnue XoMmmMunra. KogupoBaHue ¢ MOBTOpEeHUEM

OHUTOB. KOI[BI XsPMMHHTa

2 Teopernueckue OCHOBBI HH()OPMATHKH

JlBonuHoe  KkomuMpoBaHMe. PaBHOMEpHBIE W HEpPaBHOMEPHBIE  KOJBI.
91 JlexoaupoBaHue cOOOIIEHUH, 3aITMCAHHBIX C TTOMOIIbIO HEPABHOMEPHBIX KOJIOB.
Venosue ®@ano. [locTpoeHne 0JHO3HAYHO AEKOAUPYEMBIX KOAOB C ITOMOIIBIO

nepeBa

Teopernueckre NOAXOIbl K OIEHKE KosnyecTBa HH(opmanuu. EauHuib
99 U3MEpeHusl KojudecTBa HHPopManuu. AJpaBUTHBIA TMOAXOJ K OICHKE
KoJindecTBa WHpopManMu. 3aKOH aIJUTHBHOCTH HH(popmaruu. dopmyna

Xapriu. Uadopmanus u BeposatHocTs. Popmyina [llenHona

CHucTeMBl CUHCIICHHUS. Pa3BépHYTa$I 3allMChb HOCJIbIX H ,Z[pO6HBIX quceil B
23 MO3UIIMOHHON CHCTEME CUMCIICHHS. CBoiicTBa MO3UIIMOHHOM 3alllMCH YHCa:

KOJIMYECTBO LII/I(i)p B 3aIllUCH, ITPU3HAK ACIMMOCTH YK Ciia HAa OCHOBAHHUE CUCTEMBI

CUHCJICHHSI. AJITOPUTM TIEPEBO/IA TIEJIOT0 YKciia U3 P-naHOM CHCTEMBI CUMCIICHUS




B JICCATUYHYIO. AJITOPUTM TIepeBoJia KOHEYHOH P-1uHoi 1podu B JeCATUUHYIO.
ANTopUTM NepeBosa LEJ0ro 4Yuciaa U3 JECATUYHON CUCTEMBl CUMCIIEHUs B P-
nunyr. IlepeBox koHewyHOW pAecaTUYHOW napodbu B P-wunyro. J[BonmuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CUCTEMbI CUMCIIEHUS, CBSI3b MEXK1Y HUMHU.

Apudmernueckue onepaniy B O3UIUOHHBIX CHCTEMaX CUUCIICHUS

2.4

TpOI/ILIHaH YpaBHOBCUICHHAsA CHUCTEMA CUHUCICHUA. I[BOI/I‘IHO'I[GCHTI/ILIHaH

CHUCTEMA CUHUCIICHUA

2.5

Komupoanue TtekcroB. KomupoBka ASCII. OpHOOGalTHBIE KOIUPOBKH.
Crannapr UNICODE. Komuposka UTF-8. Onpenenenue nH(pOpMAIMOHHOTO

00BEMa TEKCTOBBIX COOOIIIEHMI

2.6

Konupoanue nzo0paxennii. OneHka "HPOPMAIMOHHOTO 00bEMa rpaduuIecKux
JAaHHBIX IPH 3aJaHHBIX PA3PCIICHUN U FJ'IY6I/IH€ KOAWPOBAaHHUA LIBCTA. HBCTOBI)IC
moaenu. Koguposanue 3Byka. OueHka HH(OPMAIMOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX ITPH 3aJaHHbIX YaCTOTC JUCKPCTU3ALUNU U PA3PAAHOCTH KOJUPOBAHUA

2.7

Anre6pa noruku. IloHsTue BbIcKa3biBaHHS. BbIckaszbiBaTenbHbIE (HOPMBI
(mpeaukaTsl). KBaHTOPHI CyI1eCTBOBAaHUS M BCEOOIIIHOCTH.

Jlornueckue omnepanuu. TaOmuipel HCTUHHOCTH. JlorMueckue BBIpaKeHUSI.
Jlormueckue ToxaecTsa. Jloruueckue oneparuu 1 ornepanii Hajl MHOXKECTBAMH.
3aKkoHbl anreOpbl JIOTMKH. OKBUBAJIEHTHblE HNpPeoOpa3oBaHUS JIOTHYECKUX
BbIpaKeHM. Jlornueckue ypaBHEHUs U CUCTEMBI YPAaBHEHMUIA.

Jlornueckue (GyHKIUH. 3aBHCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GYHKIUHI OT KOJIMYeCcTBa apryMEHTOB.

KanoHnnveckue (popMbl JTIOTHYECKUX BBIPAKEHUN

2.8

COBCpHIeHHBIG JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUS 110 Ta6J'II/II_Ie HUCTUHHOCTH

2.9

Jlornueckue »5IeMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropazpsaansiii cymmarop. IlocTpoenue cxeMm Ha JIOTHYECKUX 3JIEMEHTAX I10
3alaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alHUCh JIOTMYECKOTO BBIPAKEHUS I10

JIOTUYECKOI cXeMe

2.10

Mopenu u moxenupoBanue. Lleam MoaenupoBaHusg. AJEKBATHOCTb MOJIEIU
MOJIETUPYEeMOMY 00BEKTy niu Tiporieccy. dopmanuzanms MpUKIaIHBIX 3a1a4.

[IpencraBnenne pe3ynabTaTOB MOJCIMPOBAHMS B BHIE, YIOOHOM ISt
BOCTIpUATUS UeloBeKOoM. [paduueckoe mpencTaBiIeHHE MaHHBIX (CXEMBI,

TaOIUIIBI, TPadUKH).

2.11

HpeI[CTaBJ'ICHI/IC HOEJIbIX YHUCCII B MaMATH KOMIIBIOTEpA. OFpaHI/I‘-ICHHOCTB

Auara3oHa 4YuCCl IpU OrpaHUYCHUU KOJIMYCCTBA Pa3psAa0B. HepCHOHHeHI/Ie




pa3psiiHOH ceTKU. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBINM OUT. JIBOMYHBIN
JIOTIOJTHUTEIIBHBIN KO/ OTPULIATENIbHBIX YHCET.

[ToGuToBBIE JOrMYecKHWe omepanuu. Jlormdeckuit, apudmerndeckuii u
nukinuueckuit casuru. lludpoBanue ¢ mnomomblo MOOUTOBOM omepanuu

«uckmougaromiee NI

2.12

IIpencraBieHne BENECTBEHHBIX YMCEII B IAMATH KOMIIBIOTEpA. 3Havalas 4acTh
U TMOpsOK uucia. J(uama3oH 3HaueHUM BellecTBEHHBbIX uucen. [IpoOrembl
XpaHEHUsI BELIECTBEHHBIX YHCEI, CBSA3aHHBIE C OTPAaHUYCHUEM KOJIMYECTBA
pa3psnoB. BeinmonHeHue onepanuil ¢ BELICCTBEHHBIMU YHCIAMM, HAKOIUICHHE

OIInOOK ITPHU BBIYHUCIICHUAX

2.13

I'padpr. OcHoBHBIE TIOHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUIl CMEXKHOCTH, BECOBBIX MAaTPHI], CIHUCKOB CMEXKHOCTU. PermieHue
QITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHamu3oM TpadoB (TOCTpOCHUE
ONTHUMAJILHOTO TYTH MEXIy BepIIMHaMU Tpada, ONpeleIeHHe KOJIMYECTBa

Ppa3INIHbIX HYTeﬁ MCXKAY BCpIIMHAMU OPUCHTUPOBAHHOTO AIHUKIIMYCCKOI'O

rpada)

2.14

Hepesbsi. bunapnoe nepeBo. [lepeBbst moucka. CrmocoObl o0xona nepesa.
[IpencraBnenue apudpMeTHIeCKX BhIpaKEHUN B BUAE AepeBa. Mcnonb3oBanue

rpad)oB U AEPEBBEB MPH OMHCAHUN OOBEKTOB U TPOIIECCOB OKPY)KAIOILIETO MUPA

2.15

JluckpeTHbIe UTphl ABYX UTPOKOB € NOJIHOM nH(popmanueil. [locrpoenue nepesa
nepebopa BapuUaHTOB, OMNMCAHME CTPAaTErMU Urpsl B TaOIMUHON (dopme.

BrArpsIHeie ¥ MIPOUTPHIIIHBIE TO3UIUNA. BBINTPBIIIHBIE CTpATErMU

2.16

CpencTtBa  HMCKYCCTBEHHOTO  MHTeIUIeKTa. MneHTudukanuss ©  MOUCK
n300paxxeHuii, pacrio3HaBaHue Jull. Vcronb3oBaHNEe METOI0B HCKYCCTBEHHOTO
UHTENJIEKTa B OoOyYarommx  cuctemax.  lcmonp3oBaHHWE — METOJIOB
MCKYCCTBEHHOT'O MHTEJIIEKTa B poboToTexHuke. uTepHet Bemieil. Heliponnsie

CCTH

ANTOPUTMBI U TPOTPAMMUPOBAHHE

3.1

CDOpMaJ'II/BaI_II/ISI MOHATHA aJIrOpUTMaA. MarnHa TBIOpI/IHra KaK YHHUBCpCaJlbHad

MOJENb BBIYUCIEHUIN

3.2

OrneHka CIOKHOCTH BbIUUCIEHHH. Bpems paGoTel M 00BbEM HCHOIB3YyEeMOi
aMATH, KX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACUMITOTUYECKOW CII0)KHOCTH aJTOPUTMOB. AJITOPUTMBI TOJTMHOMHUAIBHON
cioxkHoctu. IlepeGopHble anropuTmbl. [Ipumepsl pa3IUYHBIX AJITOPUTMOB

peHiCHUuA OJIHOM 3aa4u, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTb




3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIbTATOB pabOThl MPOCTEHIIHMX aJrOPUTMOB
YIPaBICHUS HUCIOJHUTEISIMA U BBIYMCIUTENBHBIX aIropuTMoB. Onpenenenue

HNCXOJHBIX JAHHBIX, IIPU KOTOPBIX AJITOPUTM MOXKET AaTbh Tpe6yeMBIﬁ PE3yiibTaT

3.4

AnropuT™Mbl 00paOOTKM HATYpabHBIX YHUCEI, 3allMCAaHHBIX B TMO3UIIMOHHBIX
CHUCTeMaX CYHCICHHS: pa30MCHHE 3allMCH YWClia Ha OTHCNIbHBIC LHUQPHI,
HAXOXJCHUE CYMMBbI M TPOU3BENCHHS HU(DP, HAXOXKICHHE MaKCHUMAIbHOM
(MHHUMATBHOW) TTUQPEIL.

[IpencraBinenne ymcia B BUAEC HAOOpa MPOCTHIX COMHOXKHTEICH. ANTOPHUTM
OBICTPOTO BO3BEJICHHS B CTETICHB. [IOMCK MPOCTHIX YMCEN B 3aIaHHOM JTHAITa30He

C TIOMOIIIBIO ANITOPUTMA «perieTo IpartocheHa

3.5

MHoropa3psigHbie LeNble YUCIa, 3aJa41 JUITMHHON apudMeTHKu

3.6

SA3bik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHbIX:
[EJOYHCIICHHbIe, BEIIECTBEHHbIC, CHMBOJbHBIC, JOrHYeckue. BerBrneHus.
Cnoxusie ycinoBus. Lukisl ¢ yenoBuem. L{UkIibl 110 mepeMeHHOMN.

OO6paboTka NaHHBIX, XpaHSAmuUXcs B (ainax. TeKCTOBbIe U ABOWYHBIEC (DaliiIbI.
QaiinoBsie nepeMeHHbIe ((haiioBbie yka3aTenu). UteHue u3 Qaiina. 3anuch B
dariin.

Pazbuenue 3anaun Ha moa3anaun. [lognporpaMmer (IporieAypsl U PYHKIIHH).

Hcnonp30BaHue CTaHIaPTHON OMOIMOTEKH S3bIKA IPOTPaMMHUPOBAHUS

3.7

Pexypcus. PexkypcuBHble nponenypbl 1 ¢yHkiuu. Mcnonb3oBanue creka Juis

opraHu3al pCKypPCHBHBIX BbI3OBOB

3.8

Uucnennsle Meroabl. TouHoe u npubamKEHHOE pelieHus 3anadu. UucienHoe
pelleHre ypaBHEHHUH € MOMOIIbI0 MoAbopa mapamerpa. UucCiIeHHbIE METO/bI
peleHusT ypaBHEHUH: MeToJ T1epedopa, METOA IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBIUMCIIEHUE JUIMH KPUBBIX. Bhluucnenue miomaneit gpuryp c
MOMOIUIbIO YUCIEHHBIX METO/I0B (METOJ MPSAMOYTOJIbHUKOB, METO/ Tpamneuuii).
[Touck MakcuMyma (MMHMMYMa) (QYHKIMH OJHOW IEPEMEHHONW METOJIOM

IIOJIOBUHHOTO ACJIICHUA

3.9

OOpaboTka  CHUMBOJIBHBIX  JIaHHBIX.  BCTpoeHHblEe  (QYHKIMM  SI3bIKa
OpOTpaMMHUPOBAaHUS Ul  OOpabOOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSBICHUNH CHMBOJIA B
CTpOKe, pa30HMeHHe CTPOKH Ha CJOBa IO NPOOETbHBIM CHMBOJAM, ITOHCK
MOJICTPOKH BHYTPH JTAHHOW CTPOKH, 3aME€HA HAJACHHOW MOJCTPOKH Ha IPYTryIO
CTpoky. ['eHepanms Bcex CJIOB B HEKOTOPOM aiipaBUTE, YIOBIETBOPSIOMINX
3aJaHHBIM OorpaHuyeHusM. [IpeoOpazoBaHue yMcIa B CUMBOJBHYIO CTPOKY M

obpartHO




3.10

MaccuBbl ¥ IOCHEIOBATEIBLHOCTH YHCEI. BplUKMciIeHHEe O000OIMEHHBIX
XapaKTEPUCTUK JJIEMEHTOB MacCHMBa WJIM YHCIOBOM MOCIEA0BATEIbHOCTU
(CyMMBI, TpPOU3BEACHHS, CPEAHET0 apu(PMETHYECKOTO, MHHHUMAIBHOTO H
MaKCHUMaJIbHOTO JJIEMEHTOB, KOJUYECTBA JJEMEHTOB, YIOBJIETBOPSIONIUX
3a/IaHHOMY YCJIOBUIO). JIMHEWHBIA MOMCK 3aJaHHOTO 3HAYCHHUS B MACCHBE.
ANTOpUTMBI pabOTHI C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTUpOBKa OJHOMEpPHOI0 MaccuBa. [IpocThie METOIbI COPTUPOBKHU
(MeTon Tmy3bIpbKa, METOJ BbIOOpa, COpTHpOBKa BcTaBKamu). CoOpTHpPOBKA
ciusiareM. beictpas coptupoBka maccuBa (anroput™ QuickSort). J[BomuHbIi

IOUCK B OTCOPTHUPOBAHHOM MAaCCHUBC

3.11

JIByMepHbIE MaccuBbl (MaTpulbl). AJTOPUTMBI 00paOOTKH JABYMEPHBIX
MAacCHUBOB: 3allOJHEHHE JBYMEPHOIO YHCJIOBOIO MaccHBa 10 3aJaHHBIM
IpaBUjIaM, MOUCK 3JEMEHTa B JBYMEPHOM MacCHUBE, BBIUMCIIEHHUE MaKCUMyMa
(MHHHUMYMa) ¥ CyMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTaHOBKA CTPOK U

CTOJIOLIOB JIByMEPHOT'O MaccuBa

3.12

CnoBapu  (accollMaTUBHBIE  MAacCHBBL,  OTOOpakeHHus).  X3II-TaOIUIIBIL.

HOCTpO@HI/Ie aﬂ(i)aBI/ITHO-‘IaCTOTHOFO CJIOBapsd IJ1d 3aJaHHOI'O0 TCKCTa

3.13

Crexu. AHanM3 NpaBWIBHOCTH CKOOOYHOrO BbIpaXeHUs. Bpruucienue
apu(pMETUUECKOTO BBIPAXKEHMUSI, 3aIMCAHHOTO B MOCTPUKCHOI QopMme.

Ouepenu. Mcnonb3oBanue ouepeu Al BpEMEHHOIO XpPaHEHUS TaHHbIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHHe MHHHMAJIBHOTO OCTOBHOTO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOPHEHTHPOBaHHOTO rpada. KomndyecTBo pa3nuyHbIxX
nyTeil MeXay BepLIMHAMHU OpPUEHTHPOBAHHOIO AIMKIMYECKOro rpada.

Anroput™m JleMKCTpbI

3.15

JepeBbs. Peanuszanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBomdHbIE
(Ounaphbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apuU(METHUECKOTO
BbIpaxkeHUsl. PekypcuBHbBIE anropuT™Mbl 00x0/a aepeBa. Vcnosb3oBanue cTeka u

odepeau it 00Xo/a aepeBa

3.16

JlnHaMuueckoe MporpaMMUpPOBaHUE KaK METOJ PEIIEHUs 3a7a4 C COXPAHEHUEM
IIPOMEXKYTOUHBIX PE3YJIbTATOB. 3aJ]auH, pelliaeMble C TOMOIIbIO AMHAMUYECKOTO
OPOTPAMMHUPOBAHUS:  BBIYUCICHHE  PEKYPCHUBHBIX  (YHKUUH, MOACYET

KOJIMYCCTBA BAPUAHTOB, 3a1a4/ OIITUMHU3AIUN

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM MpOrpaMMUpoBaHUU. OOBEKTHI U
kJiaccel. CBOHCTBA M METO/IbI 00BbEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIH3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TIOIXOJA.

WNukancynsanus, HacleaqoBaHue, ToJIUMOphU3M

HupopmalinoHHbIE TEXHOJIOTUN




4.1

Anamn3 naHHbIX. OCHOBHBIE 3a/laydl aHAIM3a JAHHBIX: MPOTHO3UPOBAHHE,
KIacCU(UKaIUs, KIacTepu3alus, aHajdn3 OTKIOHeHHU. [locienoBaTelbHOCTh
pelIeHHS 3a/1a4 aHAJIN3a JaHHBIX: COOp IEPBUYHBIX JaHHBIX, OYUCTKA U OLICHKA
KauecTBa JaHHBIX, BBIOOp M (WJIM) IOCTPOCHHE MOJEH, IMpeoOpasoBaHUE
JTAHHBIX, BU3yaTu3alvs JAHHBIX, HHTEPIPETAHs pe3yibTaToB. [IporpamMmmHbie
cpenctBa U MHTEpHET-CEpBHUCH it 00pabOTKM W TPEACTABICHUS JaHHBIX.

bonbimme nannple. MammHHOE 00y4YeHHE

4.2

AHau3 JaHHBIX C TIOMOLIBI0 IEKTPOHHBIX TaOiuL. Beruucienue cymmsl,
CpemHero  apu(METHUECKOro, HauOonbiIero (HAMMEHBINET0) 3HAYCHUS
Juana3oHa. Beruucienue koap@uuueHTa KOppessluud IBYX pSAAOB JaHHBIX.
[TocTtpoenne cTonOYATHIX, JIMHEHUATHIX U KPYroBhIX auarpamm. [loctpoenue
rpa¢ukoB ¢pyHkuuid. [Tonbop nuHUYM TpeHaa, peleHue 3a1a4 IPOrHO3UPOBAHUS.

Pemenne 3aa4 ONTUMHU3aAIWUHU C TTIOMOIIBIO 3JICKTPOHHBIX Ta6JII/III

4.3

I[I/ICerTI/I?;aHI/I}I npu MarCMaTU4eCKOM  MOJCIHMPOBAHHMU  HCHIPCPBIBHBIX
IIpoIcCCoOB. MO,Z[CJ'II/IpOBaHI/Ie JBHXKCHUA. MOI[GJ'II/IpOBaHI/Ie OMOJOTHYECKUX
CHCTCM. MaremMaTudecKue MOACIHN B OKOHOMUKCEC. BrrancaurenbHEIC
OKCIICPUMCHTBI ¢ MOJICIISIMU. O6pa60TKa PE3yJIbTAaTOB 3KCIICPUMCHTA. MCTOI[
HaMMCHBIINX KBaApPaTOB. OHGHKa YHUCIOBBIX MapaMETpPOB MOACIUPYCMBIX
00BEKTOB H IMponIeCCoOB. BoccTaHoBiIeHHE 3aBHCHUMOCTEH IIO pe3yibTartaM

JKCIIEPUMEHTA

4.4

BepositHocTHBIE MOJICIIN. MeTtonn! Momnte-Kapio. NmuranmmonHoe

MOACIINPOBAHHUC. CucremMbl MacCoOBOTO O6CJIy>KI/IBaHI/I$[

4.5

Tabnuunble (pensuuMOHHBbIE) 0a3bl JaHHBIX. Tabnmuma — TpeacTaBlICHUE
cBelleHnii 00 oMHOTUIHBIX 00bekTax. Ilose, 3amuch. Kirou tadmuiel. PaboTa ¢
roToBoil 0a3oil naHHbIX. 3amonHeHue Oa3bl AaHHBIX. [loMck, copTHpoBKa U
¢unbTpanus JaHHBIX. 3alIPOChl Ha BBIOOPKY JIaHHBIX. 3allpOChI C TapaMeTpaMH.
Beruucnsemsle noss B 3ampocax.

MHuoroTabanunbie 0a3bl JaHHbIX. TUMBI CBA3eM Mexay TaOmuiamu. BaemHuit

KJIIOY. HGHOCTHOCTB 0a3bl JaHHBIX. 3anpocm K MHOTOTa0JIUYHEIM 0a3aM JaHHBIX

4.6

TexkcroBbii mponeccop. CpencrtBa IMOMCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE  JOKYMEHTHL.  CHOCKH,
ornaeineHue. [lpaBuia  IMTUPOBAHHMS  HUCTOYHMKOB M O(QOpMIICHUS

OMOIMOrpaPUIECKUX CCHITIOK




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

* Uudpopmatuka (B 2 yactsx); yrayonenHoe ooyuenue 10 kmace/ [Monsikos K.1O.,
Epemun E.A., O6miecTBO ¢ orpaHn4YeHHON 0TBETCTBeHHOCThIO « B UHOM.
JlaGoparopus 3HaHUI»; AKIIMOHEpHOE 00111ecTBO «31aTenbCcTBO
«IIpocsemenue»

* Undpopmaruka (B 2 yacTsx); yriayonennoe odyuenue 11 kmace/ Ilonsikos K.1O.,
Epemun E.A., OG11ecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHI0O « BTHOM.
JlabopaTopus 3HaHUI»; AKITMOHEPHOE 00111ecTBO «I31aTENBCTBO

«IIpoceemienue»

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
* MeTonnueckue MaTepualibl U IPOrpaMMHOE 00eCIIeUeHHE
https://kpolyakov.spb.ru/school/

* [1OC Mos Ikomna: https://myschool.edu.ru/

* SAAnnexc yaeOnuk: https://education.yandex.ru/lab

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

* [IOC Mos llkona: https://myschool.edu.ru/

* Slunexc yueOnuk: https://education.yandex.ru/kids

Annexc yueOHuk: https://education.yandex.ru/ege
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