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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOGHHUS OCHOBHOM  0Opa3oBaTENbHOW  MPOrpaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o nndopmaTrke 1a&T NpeACcTaBiICHUE O HEsIX, 001Iel CTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOLIUXCS CPEACTBAMU yUeOHOTO MpeaAMETa
«Uudopmarukay Ha yrayOnEéHHOM YpOBHE, YCTaHABIMBAaET O0Os3aTEIbHOE
IpEeIMETHOE COJepKaHUE, IPEyCMAaTPUBAET €ro CTPYKTYPHUPOBAHUE IO pa3zesiaM
U TeMaM Kypca, ONpeAessieT paclpeesieHue ero mno kiaccaM (rogam HU3ydeHwus),
NaéT MPUMEPHOE pacIpesiesieHue Y4eOHbIX 4YacoB MO TEMaTHYECKUM pasjieiam
Kypca U PEKOMEHAYEeMYI0 (IPUMEPHYIO0) MOCIEI0BATENbHOCTh WX HM3YyYEHHUS C
yu4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH Yy4eOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

[TporpamMMma 1o nHpOpMATHKE ONpPEAEIIAeT KOTUUECTBEHHbIE U KaU€CTBEHHbIE
XapaKTEePUCTUKU Y4EOHOr0o Marepuaia Jyisl KakI0ro Toja U3y4eHHs], B TOM YHCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyuaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arrecraiun). [Iporpamma no nndopmaTtuke sBiseTcs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4EeOHUKOB,
NOYPOYHOI0 IIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAYyYHOW JOUCUMUIUIMHBI, HW3ydaromlei
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOXKHOCTH aBTOMATHU3AIlUU UH(POPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE ~ 005MacT  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WH(GOPMAITMOHHBIE TEXHOJIOTHH, YIIPABIICHUE U COITUABHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIBHOCTH.

Kypc uHbopMaTuKu A5 ypOBHS CpeIHEro 00Iero oO0pa3oBaHUs SBISACTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHONW TMOATOTOBKH OOydYalomuxcsi B 00iacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha cojiep)KaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIET0 0Opa3oBaHUS U
OMBIT  TMOCTOSSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEePIPEeTalni0 U 0000IIeHHe
ATOTO OIBITA.

PesynpTaThl  yriayOiaEHHOrO ypOBHS HM3y4eHHMs ydyeOHOTO MpeameTa
«Uudopmartukay OpUEHTHPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS



nmocJenyromneil  npodecCHoHaTbHON  NIeATeTbHOCTH KaK B paMKax JIaHHOW
MPEAMETHON 00JIaCTH, TaK M B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOUYEBBIMU TMOHATHUSIMUA M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHasl MpeAMeTHas 00JacTh, pAaclo3HaBaHUE COOTBETCTBYIOIIMX WM
MIPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBAThH PA3THMYHbIE TTOIXO0/IbI
K M3YYCHHIO SIBJICHUH, XapaKTEPHBIX I U3y4aeMOi peIMETHON 001acTH;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajlauu,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJOB M HMHCTPYMEHTapusi JaHHOMN
peIMEeTHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JaHHOW IpeAMETHOM 00JIacTH Kak IIEJIOCTHOU
TeOpuu (COBOKYNMHOCTH TEOPHil), OCHOBHBIX CBSI3SIX CO CMEXHBIMU OOJACTAMHU
3HAHUU.

B pamkax yriny0Gi€HHOTO ypoBHSI U3yueHUs MH(MOpMATHKUA 00ecreuynBaeTcs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alusax  OpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBSA3aHHBIM C HUQPPOBBIMU TEXHOJIOTHUSMH, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs O€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE OOYy4YeHUE, TMPOMBINUICHHBIM WHTEPHET BEIIeH, WCKYCCTBEHHbIN
WHTEJJIEKT, TEXHOJOTUM OECHpPOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBBIC
TEXHOJIOTUU, CHUCTEMbI PaCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHasi 1enb U3ydeHUs: yuyeOHoro mpeamera «WUudopmaTuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUYCHHE
JaTbHEUIIET0 Pa3BUTHST WH(MOPMAIIMOHHBIX KOMIIETEHIIMM 00ydYaroerocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHUSX pa3BUBAIOLIErocss HHOPMAIIMOHHOTO O0IIIeCTBa
M BO3pacTallleil KOHKYPEHUMU Ha pbIHKE Tpylaa. B CBA3M C 3TUM HU3y4yeHUE
unpopmatuku B 10—11 kimaccax goMKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJIHU
uHpopmatrku, UHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCT, YMEHHUM pa3ianu4arth (akThl U OIEHKH, CpPaBHHUBATh
OIICHOYHBIC BBIBOJbI, BUJIETh HUX CBS3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUW  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha JHU3Hb 4YEJOBEKa B OOIIECTBE, IMMOHWMAHHE COIUAILHOTO,
DKOHOMHYECKOTO, MOIUTHYECKOTO, KYJIbTYPHOIO, HOPUAUYECKOrO, HPHUPOIHOTO,



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

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIIMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIFOJCH, BOBICUYEHHBIX B CO3JJaHUE U MCIOJIb30BAHNE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UH(POPMALIHY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOM, HAyYHO-
UCCJIEIOBATENBECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMKM OOYYArOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHpopmaTtuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3zeia.

Pasznen «Lu¢gpoBasi rpamMoTHOCTH» TOCBALIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, MCIIOJIb30BAHUIO CPEICTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(MOPMALMOHHON
0€30I1aCHOCTH.

Paznen «Teopernyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMaLUH,
U3MepeHUs MHPOPMAIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aiureOpbl JIOTHMKUA U
KOMITBIOTEPHOI'O MOZEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHpPOBAaHMeE) HAIPaBJIEH Ha pa3BUTHE
ANITOPUTMHYECKOTO MBILIUICHHS, pa3pad0TKy aJrOPUTMOB U OLIEHKY MX CIOKHOCTH,
(dbopMHpOBaHNE HABBIKOB peal3allud IMpOrpaMM Ha s3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoHHBbIE  TEXHOJOIMM»  IOCBAIIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaJTu30BAHHBIX B MPHUKIAIHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JaHHBIX, HUCMOJb30BAaHUIO 0a3 JaHHBIX W BJIEKTPOHHBIX TaONUIl JJIs peIIeHHUs
IPUKJIAAHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITb MPEAJIOKEHBI JIJISI U3YUYEHUS! OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOIITUMCH.

VYrinyOnéHHbli ypoBEHb U3y4e€HHUS HH(POPMATUKH pPEKOMEHAyeTcs IJis
TEXHOJIOTUYECKOTO0  MpO(uisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
MHOOPMAIIMOHHYIO C(epbl ACSATENbHOCTU. YTIYOJEHHBIA YpPOBEHb HW3YUYEHUS
nH(pOpMaTHKHA 00ECIIEYNBACT: TTOJATOTOBKY OOYYaIOIIUXCSl, OPUCHTHUPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXXEHEPHBIE
CHELUATbHOCTH, YYacTHE B IPOEKTHOM M MCCIENI0BATEIbCKON NIESITEIIbHOCTH,
CBSI3AHHOM C COBPEMEHHBIMH HAIPABICHUSMU OTpacid HH(OPMALMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MTOATOTOBKY K YYaCTHIO B OJIMMITHAAAX U CIa4ue
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOopMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OO0ydeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS TPH IIOJTOTOBKE paboucit
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee YnciIo YacoB, PEKOMEHOBAHHBIX ISl U3y4yeHUs UH(popMaTUKu — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 gacoB (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeboBaHMs TEXHUKH O€30IIACHOCTH U TUTUEHBI IPU pabOTEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMU C
OMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOKCTB. [IpsAMOil 1OCTYII K mamsTy.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHblie BIuMcaeHus. MHoOronpouneccopHsle cuctemMol. CylepKOMIBIOTEDBI.
PacnipenenéHHble BbIUUCIUTENBHBIE CUCTEMBI M 00paOOTKa OOJBIIMX JAaHHBIX.
MoOuibHbIE TU(PPOBBIE YCTPOKWCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpoIIephl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 oOecredeHus: U MX Ha3HadueHue. OCOOEHHOCTH MPOTPaMMHOIO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpoucTtB. MHCTasiuuss W JAEUMHCTAULALUSA  IPOrPAMMHOIO
o0ecrnieueHusl.

@aitnoBble cucTembl. [IpUHIMIBI pa3MelleHus W UMEHOBaHUS (ailjioB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoOBaHUE MPOTPAMMHOI0 00ECIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HeKOMMEPUYECKOEe UCITI0JIB30BAHUE IPOIPAMMHOT0 00ECTIEUEHHS U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AIIIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokonbl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomiblo Macok nonacereid. CereBoe
agMuHuAcTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M C y3J0M ceTu. OmnpenerneHue MaplipyTa JIBUKEHHS
MTaKETOB.

Buner  npestensHoctn B cetu  HMutepHer. CepBucel  MHTepHeTa.
["eonndpopMalmoHHbie CUCTEMBI. [ €0I0KalMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JOKauus MOOWJIBHBIX TEJIE(POHOB, OIpEAeTCHHE 3arpyKeHHOCTU
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE JJIEKTPOHHBIE CEPBUCHI M yCiIyrH. COLHMANBHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia TMOBeJIeHUS B KubepmpoctpaHcTBe. [Ipobiiema mnoaiIMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXxHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdopmauu 1 “HPopMalMOHHOM Oe3omacHocTu. CpeAcTBa 3aUThl HHPOPMalUuu
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUIACHIMAIBHOW MH(POpPMAIK, XpaHsAIIEcs Ha NMEePCOHATbHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMMHOe 0O€CreueHUue U CIoCOObI
OOppOBI C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

[udpoBanne naHHbiXx. CUMMETPUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxenepa. Anroputm
mdposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanusi, nanueie U 3HaHus. MHbopmalmoHHble Mpolecchl B MPUPOJIE,
TEXHHUKE U OOILECTBE.

HenpepriBHbIE M AMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxoaumocTsb
JUCKpeTH3aluy MHGPOpMaluy, NpeJHa3HAYeHHOM Ui XpaHEeHMs, Mepefaud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KogupoBaHue. PaBHOMEpHblE U  HEpPaBHOMEpPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHM, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnvHUIIBI M3MepeHHs KonuecTBa nHPpopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX WM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHusi. CBoicTBa MO3UIMOHHOW 3alUCH  YHUCHA:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1EJI0Tr0 yucia u3 P-U4HON CUCTEMBI CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM TMepeBoja KOHEUHOW P-uuHOM npoOu B NECSITHUUHYIO.
ANTOpUTM ITEpeBOAA LIEJIO0 YNCIA U3 IECITUYHON CUCTEMBI CUUCIIEHUS B P-nuHys!O.
[lepeBoa kKoOHEUHOHM AecsATHUHOM ApoOu B P-munyro. /[BonmuHas, BoCbMepUUHas U
HIECTHAIATEPUYHAS CUCTEMbBI CUHCIICHHUS, CBA3b MEXAY HUMH. Apudmernyeckue



ONepalry B MO3MIMOHHBIX CUCTEMAax CYMUCICHHS. TpowdHas ypaBHOBELICHHAs
CUCTEMA CUHCIICHUS. J[BOMUHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OmnoGaiiTHBIE KOIWPOBKHU.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka uHPOpMAMOHHOTO  00BEMa
rpaUYeCKuX MaHHBIX MMPU 3aJIaHHBIX pa3pelieHUH U TITyOnHEe KOTUPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. Popmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPY 33JJaHHBIX YaCTOTE JUCKPETU3ALUN U PA3PATHOCTH KOJIUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BpIcKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOaUIl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
Ta0IMI ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBAMHU.

3aKkoHBl aireOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOXHBIX JIOTUYECKHUX
(GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHHil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMajbHbIE (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTUHHOCTH.

Jlormyeckue »sieMeHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KOMIbioTepa. OrpaHM4eHHOCTh
JVana3oHa 4YHMCEl NpH OrPaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIMA
JIOTIOJTHUTEINILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[lobutoBbie normdeckue omnepamuu. Jlornmdeckuii, apupMeTUUECKHH W
nukinyeckuii  caBurn.  [lludpoBanme ¢ moMombIO MOOMTOBOW — OmEpaIuu
«uckimoyaroniee NJIN».

[IpencraBiieHHE BELIECTBEHHBIX YHMCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
YacTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XPAHECHUSI BEUIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psaoB. BbInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPU BHIYUCICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS HCIIOTHUTEISIMU W BBIYMCIUTEIBHBIX alroputMmoB. OrpenerneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIATUUK, NpoGUIMpoBIIMK. KoMmumsmuss u HUHTEepHpeTanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIafKM  MPOrpaMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otinanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JaHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHBIE, CAMBOJIbHBIE, Jorndyeckue. BetBinenus. CiioxHbie
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1o nepeMeHHoO. B3ammo3aMeHseMOCTb
pa3IMyHBIX BHUJIOB I1UKIOB. HMHBapumanTt mukna. CocTaBleHHE LHMKIA C
UCITO0JIb30BAaHUEM 3apaHee ONpeeIEHHOTO MHBApHAHTA LIMKJIA.

JloxymenTHpoBanue nporpamm. Mcnons3oBanne kommenTapues. Iloaroroska
OMMCAHMS MPOrPAMMBbl U UHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

AAroput™Mbl 00pabOTKH HATYpaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa3OMeHue 3alucu 4Yucia Ha OTAENbHBIE IU(PBI,
HaXOXXJIEHUE CYMMbl U TMPOM3BEIEHUS LHUPpP, HAXOXKIECHUE MaKCHUMaIbHOU
(MUHUMAaBHOW) LU PHI.

HaxoaeHue Bcex NMpOCTBIX YUCEN B 33aJlaHHOM JuanasoHe. [IpeacrasieHue
qrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIECHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aiiax. TeKCToBbIe U JBOUYHBIC (ailiibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Yrenue u3 Qaitna. 3anuch B daidi.

Pazbuenue 3amaun Ha nmoazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBHbie 00bekThl ((pakransl). PekypcuBHBIE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3alid PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OMOTMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[MoaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS POTPAMM.

Uucnennsie MeToibl. TouHOE U PpUOTMHKEHHOE pelieHus 3a1aun. YuciaeHHbIe
METO/bl pEUICHUs] YpaBHEHUU: METoJ mepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. Bbruucienue miomaaet guryp c
NOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ Tpameuui).
[Tonck wmakcumyma (MHUHMMYMa) (QYHKIMA OJHOM TEPEMEHHON METOA0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
IPOTrPAMMHUPOBAHUS I 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIa B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MPOOeTbHBIM CUMBOJIAM, ITOUCK MOACTPOKUA BHYTPH
JTAHHOW CTPOKH, 3aME€HA HalJICHHOW MOICTPOKH Ha APYTYyIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOpOM aidaBUTe, YIOBJIECTBOPSIOMIMX 3aJaHHBIM OTPAHHYCHUSIM.
[Tpeobpa3zoBanue ynciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl W MOCHEAOBATENIBHOCTH 4Kcell. Bbluucienne 0000mIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeIHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOMIMX 33JJaHHOMY YCIIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOT0 3HAUYCHUS B MACCHBE.

CoptupoBKa OZHOMEpPHOro MaccuBa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ| BbIOOpa, COpTHpPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (aaroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccHBBI (MaTpulbl). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPaBUJIaM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BBIUMCIEHUE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIOB
JIBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbie TEXHOJIOTHH

TexkcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opporpapun u rpammatuku. CpeacTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHocku, ornabienue. KosuiektuBHas paboTa ¢ JOKyMEHTaMH.
HMHCTpyMEHTBI pelieH3UpOBaHuUsl B TEKCTOBBIX Mpoueccopax. O6nayHble CEpBUCHL.
HenoBas nepenucka. Pedepart. [IpaBuna mutupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubsmorpaduueckux ccouiok. OdopmieHue CnucKa JUTepaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOM TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHann3 ngaHHbIX. OCHOBHBIE 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
KJaccupuKanus, Kiactepusalus, aHaiu3 oTkioHeHuil. IlocnepoBarenbHOCTD
peleHus 3aa4 aHalu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJM3alls TaHHBIX, UHTEpIpETausl pe3ybratoB. [IporpammHubie cpeacTBa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKHU U MpEACTaBICHUS NaHHBIX. boybline NaHHBIE.
MamunHoe o0yuenue. HTemekTyanpHbIi aHAIU3 TaHHBIX.



AHanM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHEro apu(PpMETHUECKOro, HanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Breruncnenne koad@uimeHta KOppesiuu IBYX pAnoB HaHHBIX. [loctpoenue
CTOJIOYATHIX, JMHEHYAaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
bynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4u MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIICHWE YpaBHEHUHM C TIOMOLIBIO MMOJA0O0pa mapameTpa.
OnTuMu3anms Kak NOMCK HAWIYYIIEro peleHus B 3aJaHHbIX ycloBusax. Llenesas
byHKUUS, orpaHrueHus. JIokanbHbIe U I100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUMU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyeckne NOAXOIbI K OLEHKE KOoJudyecTBa HH(opManuu. 3akoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AITOpUTMBI CKATUS TAHHBIX C IOTEPSMU. Y MEHBIIIEHHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE HUjien anroputmoB cxkartus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEepeAadyd OT
MH(POPMAIIMOHHOTO 00bEMA JaHHBIX M XapaKTEpUCTUK KaHajla CBA3M. [IpuyuHbI
BO3HMKHOBEHHUSI OIIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINE
OoOHapy>KuBaThb M HUCHPaBJIATh OIIMOKHM, BO3HUKAIOUIME NpPHU TEepenayve JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIOHEHTBI CcHUCTEMBI W HUX B3auMmozeucTBue. CHUCTEMHBIN
s dext. Yrnpasnenue kak nHGOpMaIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mogenu u monenupoBanue. Llens monenupoBanusi. COOTBETCTBUE MOJEIHU
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIecCy, Lelu MoaenupoBaHus. dopmanusaius
MIPUKJIAIHBIX 3a/]a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM s
BOCHPUATHUS YesloBeKOM. ['paduueckoe npeacTaBieHre JaHHbBIX (CXeMbl, TaOIHIIb,
rpadukn).

I'padbl. OcHoBHBIE noHATHS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHL], CIHCKOB CMEXHOCTU. Pemenne
AITOPUTMUYECKUX 3aj]ady, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHHUE
ONTUMAJBHOIO MyTH MEXIy BeplIIMHAMHU Tpada, ompeaeseHue KOJIMYecTBa
Pa3IMYHBIX TyTEH MEXly BEPIIMHAMHA OPUEHTUPOBAHHOTO allMKJINYECKOTro rpada).

HepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xojlia Jiepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. [J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOU nHpopManueid. [loctpoenue nepea nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 HMHTeJIEKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA U
pacrnio3HaBaHusl yCTHOUM peun. KorHuTuBHBIE cepBUCHL. MeHTUUKaLKg U MOUCK
U300paKeHUH, pacno3HaBaHHE JIL. CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcrmosb3oBaHHME METOIIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYarommx cucreMax. Mcnonp3oBaHue METO/IOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboToTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmann3anys MOHATUS anroputMa. Mammua TreroprHra Kak yHuBepCaabHas
Mozenb Beruucnenui. Teznc Yépua—TwropuHra.

OreHka CIOXHOCTU BblUMcCIeHUH. BpeMs paboTel U 00bEM HCIONB3yeMON
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKON  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOpUTMOB PEIICHHUS
OJITHOU 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CI0KHOCTD.

[Touck mpoCTBIX YuCeNn B 3aJaHHOM JHMAIla30HE C IIOMOIIBI0 aJropuTMa
«pemiero DparocheHar.

MHoropa3psaHbI€ 1eible Yucia, 3aJ1a4u JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMAaTHBHBIE MAacCUBBI, OTOOpaKe€HUsA). XOII-TAOJIHIIBL.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. BwluncieHnue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMIMCAHHOTO B MOCT(PUKCHOM popMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpUEHTHpoBaHHOro rpada. KomuuecTBo paszanyuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMYECKOTo rpada. Anroputm
JIeKCTpBl.

[epesps. Peanusanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbsi. I[locTpoeHue naepeBa Mg 33aJaHHOTO ApUPMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xofa aepeBa. Mcnonb3oBaHue creka u
ouepeu s 00xoa iepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KAaK METOJ pEIIEHUS 3aaad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJauyM, PEUIAEMbIE C MOMOILIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOACYET KOJIMYECTBA BAPUAHTOB, 38141 ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpoBaHUH. OOBEKTHI U
kiaccel. CBoMCTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJINU3.



Pa3zpabotka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.
Wukarncynsnuys, HacleJ0BaHue, TOIUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJISl TOCTPOCHHUS

uHTepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  llonstue o  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopMannoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAIN3 PE3YJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanuss TpU MaTeMaTHYECKOM MOJICIMPOBAHUM HEMPEPHIBHBIX
npoiieccoB. MoienupoBanue qBM>KeHUs. MonenupoBaHue OMOJIOrMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeId B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJICIISAMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccTraHoBieHuE 3aBUCUMOCTEN MO Pe3yabTaTaM 3KCIIEPUMEHTA.

Beposaraoctasie  momenu.  Mertoasl  Monte-Kapno.  MMurtarnmonHoe
MozenrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHoTMHHBIX oOBekTax. Ilone, 3ammch. Kimrou Tabmuimel. PaGoTa ¢
roToBOi 0a30if nMaHHBIX. 3amojgHeHWue O0a3pl JaHHBIX. [lowWck, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nosisi B 3ampocax.

MHuoroTtabnuunblie 0a3bl JaHHBIX. THUIIBI CBSA3EH Mex Iy Tabaunamu. Buemnuit
kiro4. LlemocTHOCTh 6a3bl IaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nnpuiioxkenus. IIoHaTHE 0 cCepBEPHON U KIIMEHTCKOM YaCTAX CaWTaA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U HEAOCTaTKU. OCHOBHI SI3bIKA
HTML u kackaauwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢ailioB Ha CaiT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poTOanmapaTtoB U MHUKPOCKONOB, BHUIEOKaMep, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kaapuposanue. McnpaBienue
nepcnektuBbl.  ['mcrorpamma. Koppekunst  ypoBHEW, KOppeKuus  IBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPBI.



MmHorocnoitabie u3zo0paxenus. TekctoBbie cion. Macka cnosi. Kanambi
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PaKEHUSI.

Bekropnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. dopmaTsl BEKTOPHBIX
pucyHKOB. Vcnosib30BaHre KOHTYpPOB. BeKTOpu3anus pacTpoBbIX H300paKEHU.

[TpuHIMIIBI TOCTPOEHUS U PETAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIE
Mozaenu. Marepuanel. MopenupoBaHME HMCTOYHUKOB oOcBeleHus. Kamepsl.
AnnutuBHble TexHoJ0ruM (3D-npunTepsl). [loHATHE O BUPTYaIbHON peanbHOCTH U
JOTIOJITHEHHOM PEasbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJibTaThl  OTPaXKalOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHUEHTAINM, TMO3UTUBHBIX BHYTPEHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIIECTBA, PACHIUPEHHUE KUZHEHHOTO OMbITA M OMbITA JCSITEIILHOCTH B MPOIECCe
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuvarormierocs OyayT copMHpOBaHBI CIAEAYIOUIME JTUYHOCTHBIC
pe3yJbTaThI:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPAJIKA, COOIIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HHQPOPMAIMOHHOTO
npaBa ¥ HHGHOPMAIIMOHHON 0€30MacCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUJICOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMK TI0 COIMAJIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIlMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaUYeHUs NHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH Pa3JIMYHBIE BHUABl MCKYCCTBA, B TOM YHUCIE
OCHOBaHHOI'O Ha UCMOJIb30BAaHUHU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 33 CUET COOTFOACHUS



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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO JIESITEIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATEIBHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHSAM HAyYHO-TEXHHUYECKOTO Iporpecca M
OOIIECTBEHHO! MPaKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
UH(OPMAITMOHHBIX TPOIECCOB M HHMOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHSIX
1ndpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

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

B mporiecce moCTHKEHHS THYHOCTHBIX PE3YIhTATOB OCBOSHUS IIPOTPAMMBI IO
uH(pOpMaTHKE y OOYYAIOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIUICKT,
Mpeanosarammii copMUPOBAHHOCTD:

caMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHME, CIIOCOOHOCTh aJalTHPOBAThCA K
HOMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHHUIO 1EeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €ro MPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKNUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTh KOHDIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NECUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE JIEWCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

1) 6a30Bble JOoruvyeckKune JaeMcTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI IMPU3HAK WJIM OCHOBAaHUA /I CPaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONpENENATh LEJN JACSITENBHOCTH, 3aJaBaTh IapaMETpbl U KPUTEPUU HX
JNOCTHKEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbBI€e HCCIEed0BaTEIbCKHE JeHCTBHS:

BJIAJ€Th HABBIKAMH YUEOHO-UCCIEI0BATENbCKON U MPOESKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS TIPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHHS;

OCYLIECTBJISTh PA3JIUYHBIE BHIbBl JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyalMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOM TEPMHUHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSMHU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH oO01acTu
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWUCK,  aHallu3, CUCTEMaTU3aluilo |
MHTEPIIPETALNIO HUH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QOopMy
MPEICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMAaIMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3THUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKHU 0€30MMaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBbIX W ITHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e3011aCHOCTH;

BJIaJIeTh  HAaBBIKAMH  pAclO3HABaHWA W 3aIUTHl  HWH(pOpMaImH,
MH(OPMAIIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oomienne:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, IIOHUMATb 3HAYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIAACTH pa3J'II/I‘-IHBIMI/I CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
apFYMeHTI/II)OBaHHO BCCTH Auajiaor, YMCTB CMATr4aTh KOH(i)J'H/IKTHBIe CI/ITyaLII/II/I;



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICMCTBUSI MO HUX JOCTHKCHHUIO: COCTABJATH IUIAH JCHCTBUM,
pacrpenensaTh pojid ¢ Y4éTOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOILIUI
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

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

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JIEATEIIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW 3PYIHULIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediekcuu Kak  OCO3HaHMs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJIsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpM aHaJIW3€ pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € TO3ULIUU APYTOro YEIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHS 6 10
Knacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIbTAThI:

BJIAJICHUE TPEACTABICHUSIMU O POJM MHGOPMAIMM U CBSI3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJC, TEXHUKE W OOIIECTBE, MNOHATUIMH «HHGOPMAIIUS,
«UH()OPMAIIMOHHBIN TPOIIECC), KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBI», «CUCTEMHBIN
abdexTy, «mHbOPMAITMOHHAS CUCTEMAaY, KCHCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOoucCKka uHpopMmammu B ceTu HHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYyYSHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHWE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHHUS W  HAMpPaBIICHUS HWCIIOJB30BAHUSA, yMCHHUE
KJacCu(UIIMPOBaTh OCHOBHBIE 3a/Jaud aHaJU3a JaHHBIX (MPOTHO3HPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JIaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIH3AIHsl TaHHBIX, HHTEPIPETaIus Pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHIACHIIUN Pa3BUTUS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIAJICHUC HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00eCTIeUeHUs /TSl pEIIeHUs] yueOHBIX 3a/1a4 10 BHIOPAHHON
CHeIaTN3allnu;

HAJIMYHE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeid, 00 OOmMMX NPUHIUIIAX Pa3pabOTKW U (PYHKIIMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHHOPMAITMOHHON 0€301TaCHOCTH, UCIIOJIb30BAHUE METO/IOB
U CPEICTB MPOTUBOJCUCTBUS 3TUM YIrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHE TMEPCOHAIBHBIX JTaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKM O€30MacHOCTH M THUTHEHBI IMpU padboTe C
KOMITBIOTEPAMHU U APYTMMH KOMIIOHEHTaMH HHU(PPOBOTO OKPYKEHHUs, TOHUMaHUE
MIPABOBBIX OCHOB HCIIOIH30BaHUS KOMITBIOTEPHBIX MPOTpaMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUIOB
uHdopMaIuU, yMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluH,
YMEHUE OTNPECISITh CPEAHIOI0 CKOPOCTH Mepeavyr JaHHBIX, OIICHHBATh N3MCHCHUE
BpEMEHU Tepenayr TpH HW3MEHCHHUH HWHOOPMAIMOHHOTO OO0OBEMA MaHHBIX U
XapaKTEpUCTUK KaHaja CBSI3H;

YMEHUE HCIONb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCeJl, AITOPUTMA IMOCTPOCHHUSI 3aIMCH YHCTIa B TIO3UITMOHHON CHUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAHHWEM W IOCTPOCHHUS YHCIIA O CTPOKE, COJEprKaIllel 3aluch
ATOTO YKCJIA B O3UIIMOHHOMN CHCTEME CUUCIICHUS C 3aTaHHBIM OCHOBAaHUEM, YMEHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHUE BBINOJHATH MPeoOpa3oBaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONb3YS
3aKOHBI adreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOymIe
WCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEeHHbBIE, PENIaTh HECIOXKHBIC JJOTHYECKUE YPABHEHHS M CUCTEMbl ypaBHEHUIA;

MOHMMaHuEe 0a30BBIX AJITOPUTMOB OOpPAaOOTKM YHCIOBOW M TEKCTOBOM
uH(popMaIuu (3arMch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIaIa3oHe, 00paboTka MHOTOPA3PSAHBIX ETBIX
YHCEJI, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AJITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHUE OMNpPEAeNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX aJIFTOPUTMOB
(cyMMHpoBaHHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MacCHBa, IEepeOOpPHBIC
QITOPUTMBI, IBOMYHBIA TOWCK) W TMPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BIIAJICHUE YHUBEPCAJIHHBIM S3IKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JaHHBIX W
CTPYKTypax JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKITMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTPaMMBI:
OTIPEICIISITh PE3YNIBTAThl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX MCXOJHBIX JAHHBIX,
OTIPEJIENISITh, MPU KAKUX HCXOJTHBIX JAHHBIX BO3MOXKHO TOJIyYCHHE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMHUOKE B padboTe
porpamMmmsl, GOpPMYyIUPOBAThH NPEIJI0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;



YyMEHHE CO3[aBaThb CTPYKTYPUPOBAHHbIE TEKCTOBbIE JOKYMEHTHl U
JIEMOHCTPAIIMOHHBIE MAaTEPUAJIbI C UCTIOJIBb30BAHUEM BO3MOXKHOCTE COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIU34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHUE CYMMBbI, CPEHETO apu(PpMETHYECKOTO,
HAauOOJIBIIIETO W HAWMEHBIIETO 3HAYCHHM, pEIICHHEe YpPaBHEHWU, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JIMHUM  TPEHJa, pelieHue  3a1ady
MPOTHO3UPOBAHUS).

B mnponecce uzyuenus xypca UHGOpMATUKU YTiyOJn€HHOTO ypoBHS 6 11
K1acce o0y4aronuMucs Oy1yT JOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YIbTATHI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU MIPH Tepenaye
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3371241 TOCTPOEHUSI ONTUMAJIBHOTO ITyTH MEXK]Ty BepllIMHaMu Tpada, onpeeacHus
KOJIMYECTBA PA3JIMYHBIX IyTEd MEXKIYy BEpPLUIMHAMH OPUEHTUPOBAHHOTO
alMKJIMYECKOTOo rpada), yMeHUE UCII0JIb30BATh JEPEBbS MIPU aHAIM3E U IOCTPOCHUU
KOJIOB U JIJISI IPEACTAaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUU 3a]1a4
MOMCKAa U COPTHUPOBKH, YMEHHUE CTPOUTH JIE€PEBO UIPhI MO 33JaHHOMY aJITOpPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHMN Ha JMANa30H WX BO3MOXKHBIX 3HAUYEHUW, MPUMEHATH MPU
pEIIeHUH 33]1a4 CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OUEPEIU, IEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapPTHBIC U COOCTBEHHBIE MOMPOTPAMMBI [ 00paOOTKH YMCIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpPU pa3pabOTKe MporpamMm OHOIUOTEKH
noAnporpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHMs], YMEHUE JOKYMEHTHUPOBATH IPOTPaAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMH O 0a3ax JaHHBIX, UX CTPYKTYpe, CpEICTBAX
co37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIH30BaTh TAOJWYHBIC (PENSIIIHOHHBIC)
0a3bl TaHHBIX (COCTABIATH 3aMPOCHl B 0a3aX JaHHBIX, BBHIIOJHITH COPTHPOBKY H
MOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3paboTaHHYI0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUUECKUE MOJIENIH JJI aHAINU3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€JIb MOJCITUPOBAHHSL, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJE€ MOJCIMPOBAHM, OICHHBATh COOTBETCTBHE
MOJICNIA MOJEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTaBISATh PE3YJIbTaThl
MO/JICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATH JHYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3UYHBIX CPEACTB LU(MPPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHUMaHHE OCHOBHBIX MPHHIMUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
PUMEHEHHUsI TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJIEKTa B PAa3NWYHBIX O00JACTAX,
HAJIMYUE TPEJCTaBICHUI O Kpyre pemiaeMblx 3aJad MAaIIMHHOTO OOydYeHHs
(pacnio3HaBaHMs, KJaCCU(PUKAUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHUM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B PAa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne ni/m Kontpoabnbie IIpakruueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. lludposasi rpaMoTHOCTH
11 Kommbrotep - yHHBEpcanbHOE YCTPOUCTBO 6 1
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne 1
1.3 KomnbrotepHsie cetu 5 1
1.4 WNudopmannonHas 6e30nacHOCTb 1 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 Pei dopman 19 1 2
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1 1
2.3 Komnerorepnas apupmernka 7 1 1
Uroro no pazaeny 40
Paszpnen 3. AnropurMbl 1 NPpOrpaMMHpPOBaHUeE
3.1 BBeneHune B nporpaMMupoBaHue 16 1 0.5
3.2 BcnomorarenbHble anropuTMbl 1 2
33 UucneHHble METObI 1 3
Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
34 P P 5 1 1

JaHHBIX




3.5 ‘ AnropuT™Mbl 00pabOTKH MacCHBOB 10 1 3.5
Hroro no pasneny 44
Pasznen 4. UnopManmoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 1 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM nupposbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperuueckue 0CHOBbI HH(POPMATHKH
WNudopmanus u uHGopMaioHHbIe
1.1 dopuan opan 10 1 25
IPOLIECCHI
1.2 MopenupoBanue 8 1 2
Wroro no pazaeny 18
Pa3nes 2. AiropuT™Mbl M IPOrpaMMHUpPOBaHue
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 1 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 pHEHTHD 16 2 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmaumoHHbIe TEXHOJIOTUH
KomMmnprotepHo-MaTeMaTHuECKOE
3.1 P 8 1 2
MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 1 4
33 Be6-caiiTh 14 1 4
34 Kommprorepnas rpaduxa 1 3.5
3.5 3D-MonenupoBanue 1 3
Hroro no pazneny 48




PesepBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13 36.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

TpeOGoBaHMs TEXHUKH O€30MMACHOCTH U
TUTUEHBI TIPH pab0Te ¢ KOMITBIOTEPAMU H
JPYTUMH KOMIIOHEHTaMH ITU(PPOBOTO
OKPY>KEHUS

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[TpuHIMTIBL PaOOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C ITOMOIIIBIO HIHH.
KonTpouteps! BHEIIHUX yCTPONCTB

ABTOMaTHYECKOE BBINOJTHEHHUE
IIPOrpaMMBbI ITPOLIECCOPOM

OrniepaTuBHasi, MOCTOSTHHAS U
JIoJITOBpeMeHHas naMATb. KoHTposutepsl
BHEIIIHUX yCTpOMCTB. IIpsamoit noctym k
naMsITH

COBpeMeHHI)Ie KOMITIBIOTCPHBIC
TCXHOJIOTHNH

[Iporpammuoe obecnieueHue
KOMITbIOTE€POB, KOMITBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPONCTB

CucrtemMHOe MporpaMMHOE obecrieueHue.
OrnepaliluOHHBIE CUCTEMBI




Yrunutsl. J{paiiBepbl yCTpOUCTB.

? [TapannensHOE MPOrpaMMUPOBAHUE

10 WNHcTamnsnus u AeMHCTAIUIALUS
POrPaMMHOT0 OOecTeueHust
®daiisioBble cucTembl. [[puHIHNIBI

1 pa3MeleHust 1 UMeHOBaHusI (paiiiioB B
nonroBpeMeHHON namsiTH. [11abaoHb! s
OMHCaHUS rpynn (aition
3akoHoaarenbcTBO Poccuiickoit

12 ®denepanyu B 00JIaCTH MPOTPAMMHOTO
obecrieueHus U JaHHbIX
[IpuHUUITBI TOCTPOEHUS U allapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Certp UHTEpHET

15 Paznenenne IP-cetn Ha mojceTH ¢
ITOMOIIBIO MACOK IIOJICETEN

16 CereBoe aIMUHUCTPUPOBAHKE
Bune! nestensHoctu B cetn UHTEpHET.

17 Cepsucel HTEpHETA. ['OCy1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIyTU

18 Nudopmarnmonnas 6€30macHOCTb

19 BpenonocHsle nporpamMmMHOe
o0ecrieyeHrne 1 MeTo/ bl 6OPbOBI C HUM

20 [TpakTrueckas paboTa 1o Teme

"AHTUBHPYCHBIE TPOTPAMMBI"




21

22

Opranu3anus JMYHOTO apXHUBa
uHpopmanuu. PesepBHOE KOTMPOBaHHE.
[TaposibHas 3amura apxuBa

[[ndpoBanue TaHHBIX

23

24

25

Anroputm mmdposanus RSA.
Creranorpadus

[IpakTHyeckas padoTta 1o Teme
"UludpoBanue qaHHbIX"

Nudopmanus, TaHHbIE ¥ 3HAHHS.
NudopmanroHHbIe IPOLIECCH B IPHPO/E,
TEXHHKE U 00LIeCTBE

26

27

28

HenpepriBHBIE B JUCKPETHBIC BETUYUHBI
u curHaisl. Heo6xoaumocTh
JUCKpeTU3alMy HHPOpMalny,
npeHa3HAYeHHOM U1 XpaHeHus,
nepeaayn U o0paboTKU B IIU(PPOBBIX
cucremax

JBonuHoe konupoBaHue. PaBHOMepHbIE
Y HEPaBHOMEPHBIE KOJIbI.
JlexonupoBaH#e COOOIICHHUIA,
3alMCaHHBIX C TOMOIIIBIO
HEpPaBHOMEPHBIX KOJOB

VYcnosue @ano. [Toctpoenue
OJIHO3HAYHO JEKOJIUPYEMBIX KOIOB C
noMmotikio aepena. ['pap An. A. Mapkosa

29

EnuHAIBI H3MEpEeHUs KOITHYECTBA
nHpopmaruu. AndaBUTHBIN TOIX0T K
OIICHKE KOJIMYeCTBa HH(GOPMAITUN




30

CucTeMBbl CUMCIICHUS

IlepeBoa uncen U3 OAHON CUCTEMBI

31 CUHCIIEHUS B IPYTYIO
JIBonuHas1, BOCbMEpUYHAs U

32 HIECTHA/IaTEpPUYHASI CUCTEMBI
CUMCIICHUS, CBSI3b MEX]ly HUMU
JIBonyHas, BOCbMEpUYHas U

33 HIECTHA/I[aTEpUYHAS] CUCTEMBI
CUMCJICHUS, CBSI3b MEX/1y HUMU
JIBonyHas, BOCbMEpUYHas U

34 HIECTHAAIATEPUYHAsE CUCTEMBI
CUHCIIEHUS, CBA3b MEX/1y HUMHU

35 ApudmeTrnueckue onepaluu B
MO3ULMOHHBIX CUCTEMAX CUUCICHUS

36 TponuHas ypaBHOBEIICHHAs CUCTEMA
CUMCIICHUS

37 JIBOMUHO-ECATUYHAS CUCTEMA
CUMCIICHUS

38 KonupoBanue TekcToB

39 PacTtpoBoe xonupoBaHue n300paskeHuit
[TpakTrueckas paboTa 1o Teme

40 "luckpernsanus rpagpuueckon
uHpopmanuu"
[[BeToBbIE MOAENHN. BekTOpHOE

41 koaupoBanue. @opmatsl (haitios.

Tpéxmepnas rpaduka. OpakraabHas
rpaduka




42

Konunposanue 3Byka. O1nieHka
UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JJaHHBIX YaCTOTE
JUCKPETH3AINH U Pa3PsITHOCTH
KOJMPOBAHUS

43

44

[TpakTnyeckas pabora no Teme
"JluckpeTusanus 3ByKOBOI
uHpopmanuu"

OcHOBBI aIreOpbl TOTUKU

45

46

47

48

Jlornueckue oneparuu. TaOmuisr
UCTUHHOCTHU

Jlornueckuie BeipakeHus. Jlornueckue
TOXIeCcTBa. J{oka3aTeIbCTBO JIOTHUECKUX
TOXJIECTB C IIOMOIIBIO TaOIHIT
NCTHUHHOCTHU

[TpakTideckas paboTa 1Mo Teme
«[TocTpoenue u aHanu3 TaOIHII
HMCTUHHOCTH B TaOJIMYHOM TIPOIIECCOPE»

Jlormueckue OIIcpalru U onepan HaJQ
MHOXXECTBaMU

49

50

51

Jlormueckme OIr€panru 1 oncpanri HalQ
MHOXECTBaMU

3aKoHBI AIreOphl JIOTUKH.
OKBUBaJIEHTHbIE MPeoOpa3zoBaHUs
JIOTHUYECKHUX BBIPAKECHUIN

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUI




52

53

54

55

Jlornueckue GpyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JJOTHYECKUX
(GYHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TosHBIE cHCTEMBI TOTHYECKUX (DYHKITUH

Kanonuueckue Gpopmbl JTOrHuecKux
BbIpaxxeHuil. COBEpIIICHHbBIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOpMaJTbHBIC ()OPMBI, AITOPUTMBI HX
MIOCTPOCHUS IO TAOJIUIIE UCTHHHOCTH

Jlornueckue 31eMEHTHBI B COCTaBe
KOMIIBIOTEpa

Tpurrep. Cymmarop. MHoropaspsaHbiii
CyMMaTop

56

57

58

59

ITocTpoeHne cxem Ha JTOTHYECKUX
3IIEMEHTaX. 3alKch JJOTUYECKOTO
BBIPAKEHHUS 110 JIOTUYECKON CXeMe

MukpocxeMsl U TEXHOJIOTHS UX
IIPOU3BOJICTBA

IIpencraBieHue HEIbIX YUCEN B TAMATH
KoMIlbtoTepa. OrpaHUYeHHOCTh
JAarna3oHa YMcell IpYU OrPaHUYEHUN
KoJInuecTBa pa3psanos. [lepenonnenue
pa3psiAHON CETKH

be33HakoBbIe U 3HAKOBBIE JaHHBIE.
3HaKOBbIN OUT. /[BOMYHBIH
JIOTIOJTHUTEIIbHBINA KOJI OTPULIATEIIbHBIX
qyucen




IToOuTOBBIE JIOTHYECKHE onepanunu.

60 Jlornueckuii, apuMeTHIECKUI 1
UUKJIUYECKUI CABUTH

61 [[IndpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckioyaroniee NJIN»

& [IpencraBnenuie u XpaHeHUE B TAMSITH
KOMITBIOTEPA BEIIECTBEHHBIX YHCEI
BrinosineHue onepanuii ¢

63 BEIIIECTBEHHBIMU YU CJIAMU, HAKOTIJICHUE
OIIMNOOK IMPHU BBIYUCIICHUSIX
[TpakTrueckas paboTa 1o Teme

64 «M3yueHune nopaspsiiHOTO MAIIMHHOTO
MIPEIICTABICHUS LIEJIBIX U BEIIECTBEHHBIX
qUCeID»

65 AHanu3 aJropuTMoB
DraIbl pelnIeHus 3a/1a4 Ha KOMIBIOTEpE.

66 WNHcTpyMeHTallbHBIE CPEeACTBA:
TPAHCIIATOP, OTIATIUK, TPOPUITHPOBIITHK
Cpena nmporpamMupoBanus. KoMnumsius

67 ¥ MHTEPIPETAINS TPOTPaMM.
BupryansHbie MalIuHbL.
WNuTterpupoBanHas cpena pa3paboTku

68 MeTto1bl 0TIIaKH TPOrpaMM

69 TUIBI IEPEeMEHHBIX B S3bIKE
POrPaMMHUPOBAHHUS

70 O6paboTka 1eIbIX Ynuces

71 O0paboTKa BEIECTBEHHBIX YHCET

72 CiyyaliHbl€ 1 NICEBIOCTYyYaliHbIEC YnCIia




73

BetBnenus. CnoxxHbIe yCIOBUS

74 vkl ¢ ycioBueM
[{MKIIBI O TIEPEMEHHOM.
75 B3anmo3ameHs1eMOCTh pa3nyHbIX BUIOB
LIUKJIOB
76 O6paboTka HaTypaJIbHBIX YHUCEIT C
HCIIOJIb30BaHUEM IIHKIJIOB
Haxoxxnenne Bcex MpoOCTHIX YHUCEI B
77 3amanHoM nuana3one [Ipaktuyeckas 0.5
pabota no Teme «Pemienue 3agau '
METOJIOM Tiepebopar»
78 HNuBapuant uukia
79 JlokyMeHTHpOBaHKUE POrPaMM
20 O06paboTKka TaHHBIX, XPAHSIINXCS B
daitnax
81 Pa30Ouenne 3agaun Ha moa3amayu
Hcnonp3oBaHue CTaHIapTHON
20 OMOTMOTEKH A3bIKA IPOTPAMMHUPOBAHMSI.
[Tonkmtouenue OUOIMOTEK TOAMPOrPaMM
CTOPOHHUX MPOU3BOAUTENEH
23 [ToamporpamMmsl (TIporieTyphl 1
bynKumn)
84 [ToamporpamMmel (TIporieIyphl 1
yHKIHI)
85 [IpakTuyeckas pabora Mo Teme |
"Pa3zpaboTka moamnporpamm”
26 Pexypcus. PexypcruBHBIE 0OBEKTHI

(ppaxrainsr). PexypcuBHble porieypsl 1




¢dbynkuun. Mcmnonas3oBanue creka s
OpraHU3aIMi PEKYPCUBHBIX BHI30BOB

[TpakTrueckas paboTa 1o Teme

87 " "
PexypcuBHbIe OANPOrpaMMbl

28 MopaynpHBIN IPUHLMI IOCTPOCHUS
IporpaMm

89 YuciaeHHbIe METObI

90 [IpakTuyeckas pabora 1o Teme
«YucneHHoe peleHne ypaBHeHUI»

01 Hcnonb3oBaHue JUCKPETU3ALMH B
BBIUMCIIUTENIbHBIX 3a7ja4ax
[TpakTuyeckas pabora no Teme

92 «[IpubnamxéHHoe BBIYMCICHNE ATHH
KPUBBIX U TUIOMIAAeN GUryp»

03 [Tpaktuyeckas pabora no reme «Ilouck
MakcuMyMa (MUHHUMYMa) QYHKIIAN
O6paboTka CUMBOJIbHBIX JIaHHBIX.

04 AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE
AnTropuTMBI 00pabOTKH CUMBOJIBHBIX

95 CTPOK: pa30ueHue CTPOKH Ha CIIOBA 1O
pOoOEIbHBIM CUMBOJIAM
ANropuT™MBbI 00pabOTKH CUMBOJIBHBIX

96 CTPOK: ITOMCK MOJACTPOKU BHYTPH TaHHOU

CTPOKH; 3aME€HA HalJICHHOW MOJICTPOKH
Ha JPYTYIO CTPOKY




97

98

[IpakTrueckas paboTta 1o Teme
"OOpaboTKa CTPOK C UCTIOIB30BAHUEM
byHKUIMi cTaHAapTHON OMOIMOTEKN
A3bIKa IPOrpaMMHUPOBaHUS"

['enepanust cJ10B B 3a1aHHOM aji)aBUTE

99

MaccuBBI U IOCIIEN0BATEIBHOCTH YHACE.
[IpakTuyeckas pabora o Teme
"3anoiiHenne maccusa'

0.5

100

101

102

O0600mEHHBIE XapaKTEPUCTHKU MAaCCHBA

JIMHEeWHbIH ITOMCK 3aJaHHOI0 3HAYEHUS B
MmaccuBe. [IpakTudeckas padbora mo reme
"JINHEWNHBINA ITOMCK 3aJaHHOrO 3HAUCHUSI
B MaccuBe"

[Tpaktnyeckas pabdora no teme "[lonck

MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YUCJIOBOM Maccuse"

0.5

103

CopTupoBka 0OJHOMEPHOIO MacCHBA.
[IpocTbie MeTO/IBI COPTUPOBKH.
[TpakTuyeckas paborta o Teme
"ITpocTbie METOIBI COPTUPOBKU MaccHuBa'

0.5

104

CoptupoBka cnusgaueM. boicTpas
COpPTUPOBKa MaccuBa (aJIrOPUTM
QuickSort). [TpakTrueckas paboTta mo
teme "bbicTpas copTupoBka Maccupa”

0.5

105

JIBOMYHBII OUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTudeckas pabora mo Teme
" JIBOMYHBINA HOUCK"

0.5

106

JIByMepHBIE MacCUBBI (MaTPUILIbI)




107 AnropuT™MbI 00pabOTKH MaTPHII 1

108 Pemenue 3anau ananuza JaHHBIX 1

109 CpencTBa TEKCTOBOIO MpoIeccopa 1

110 KomnberoTepHas BEpCTKa TEKCTa 1
[IpakTuueckas padora o teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTUYECKUMU 1 1
dopmymamu”

112 HNHCcTpyMeHTBI pelieH3UpPOBaHUS 1

113 [IpakTuyeckas pabora 1o Teme | |
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
O6naunbie cepBuckl. KosnexkruBHas

114 pabora ¢ tokymentamu. IIpakTuueckas | 0.5
pabora no Teme "KomnnexktuHast pabota ¢
JTIOKyMeHTaMu"

115 Anann3 ganHbIX. bosblie naHHbIE 1

116 MarmunaHoe o0yueHune 1

17 AHamn3 JaHHBIX C IOMOIBIO |
AIIEKTPOHHBIX TAOJIHUIL
[IpakTuueckas pabora o Teme "AHanus3

118 JIAHHBIX C ITOMOILBIO JIEKTPOHHBIX 1 1
Tabaur"
[Toctpoenue rpadukoB QpyHKIUHA.
[IpakTuyeckas pabora o Teme

119 "HarnsgHoe npecTaBieHUe pe3yabTaToB ] 0.5

CTAaTHCTUYECKON 00pabOTKM TaHHBIX B
BUJIE TUarpaMM CPEJICTBAMU peIaKTopa
AJICKTPOHHBIX TabIUII"




Jlunuu tpennaa. [Ipakruueckas padota mo

120 teme "[lonOop nuHUM TpeHa, 1 0.5
IIPOrHO3UpOBaHUE"
[Ton6op mapamerpa. [IpakTnueckas

121 pabora novTeMe "UucneHHoe penieHue 1 0.5
yYpaBHEHUH ¢ OMOIIBIO ToAO0pa
napametpa"
OnTumu3zanus Kak MoucK HauIydIIero
pellleHus B 3aJaHHBIX YCIOBUSX.

122 [TpakTrueckas paboTta 1mo Teme 1 0.5
"PereHue 3a1a4 ONTHUMHU3ALIUHU C
MTOMOIIIBIO AJIEKTPOHHBIX TaOIHUIT"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PesepsHOE Bpems 1

126 PesepBHOe Bpemst 1

127 PesepBHOE Bpems 1

128 PesepBHOe Bpemst 1

129 PesepsHOe Bpems 1

130 PesepBHOE Bpems 1

131 PeszepBHOE Bpems 1

132 PesepBHOE Bpems 1

133 PeszepBHOE Bpems 1

134 PeszepBHOE Bpems 1

135 PesepBHoe Bpems 1

136 PeszepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 136 0 215




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Kourpoubnbie IIpakTHyeckue f:syqe}mﬂ :)16[?;1;033Te.111,ﬂme
padoThI padoThI pecypenr
KommuectBo nadopmarim 1
AJTOPUTMBI CHKATUSI TAHHBIX 1
Anroput™ Xadpmana 1
[TpakTuueckas pabota mo Teme "CxaTue
4 JAHHBIX C ITIOMOIIBIO AIITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
ANTOPUTMBI CKaTHUs JAHHBIX C IOTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
JTaHHbIX ¢ noTepsMu (anroputmsl JPEG, '
MP3)"
CxopocTh nepeiaun JaHHBIX 1 1
IToMexX0yCTOMYUBBIE KOJIbI 1
9 [TpakTrueckas paboTa 1o Teme 1 |
"ITomexoycToitunBelie KOJbI"
Cucrembl. KOMITIOHEHTBI CHCTEMBI U UX
10 B3anmojeiicTeue. CucTeMHbI 3 dexT. 1
VYnpasienue Kkak HH)OpPMaLMOHHBIN
nporecc. OOpaTHas CBs3b
11 Mopenu 1 MOJIETUPOBAHUE 1
12 I'padmr 1
13 Pemenue 3a1a4 ¢ moMoIsio rpagos 1




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTruueckas padota mo teme "l[lonck

16 BBIUTPBIIIHONW CTPATETUH B UT'PE C MOJIHON
uHpopmanuein”

17 CpencrBa HCKYCCTBEHHOTO MHTEIICKTA

13 [IpakTuueckas pabora o Teme "Cpencraa
MCKYCCTBEHHOI'O MHTEJIJIeKTa"
dopmanu3zanys MOHATUS AJITOPUTMA.

19 MamuHa TelOpHHra KaK yHUBEpCaabHas
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTuyeckas pabota o Teme

20 "CocraBiieHHE TPOCTON MTPOrPaMMBI JUIs
MamuHbl Thropunra'

21 Mamuwuna Ilocra

22 Hopwmanshsbie anropugmer Mapkosa
ANTOPUTMHUYECKU HEPA3pEIINMbIE

o 3a1a4yM. 3a1aya OCTaHOBA.
HeB03M0KHOCTB aBTOMAaTHYECKOU
OTJIAJKU TIPOrpaMm

24 CnoXHOCTb BBIYHMCIIEHUI
[Torck mpOCTHIX YKCEN B 3aJJaHHOM

25 JIMara3oHe ¢ MMOMOIIBIO AITOPUTMA
«pemeto IpatocheHa

26 [IpakTuueckas padora no Teme "[lonck

MPOCTHIX YKCEIT B 3aJJAaHHOM JTHarna3oHe"




27

28

MHoropa3psiAHbIe TIeTIbIe YHCIa, 3a/1a91
JUIMHHOU apu(METHKH
[IpakTHueckas paborta 1o Teme

"Peann3anys BLIYUCIEHUN C
MHOTOpPa3psAIHBIMUA YHCIaMK"

29

CrnoBapu (accolMaTUBHBIE MACCHUBHI,
0TOOpaXkeHus1). Xd1I-TaOJIUIIBL.
[Toctpoenue ahaBUTHO-YaCTOTHOTO
CJIOBaps IS 3a/IaHHOTO TEKCTa

30

[IpakTuyeckas pabora 1o Teme
"TlocTpoenue anhaBUTHO-9ACTOTHOTO
cioBaps 71 3aJJaHHOIo Tekcra'

31

32

33

AHanun3 TeKCcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenne mociaemoBaTeIbHOCTEH MO
mabnony. PerynspHeie BhIpakeHUs.
YacTOTHBINA aHATN3

[IpakTrueckas pabora mo reMe "AHanus
p p
TEKCTA Ha ECTECTBEHHOM SI3BIKE"

Crexu. AHanu3 NpaBUIbHOCTH
CKOOOYHOTO BBIPAXKEHUS

34

Boruncnenue apupmernyeckoro
BBIPAXEHMUSI, 3aIICAHHOTO B
nocThuKcHOU popme

35

[TpakTrueckas paboTa 1o Teme
"Boruncnenue apupMeTHieckoro
BBIPQ)KEHUSI, 3aIMCAaHHOTO B
noctdukcHou popme"




36

37

Ouepenu. Mcnonb3oBanue ouepenu s
BPEMEHHOI'0 XpaHEHUS JaHHBIX

[IpakTrueckas paboTta 1mo Teme
"Ucnonb3zoBanue ouepenn"

38

Hepesbs. Peannzanus aepeBa ¢ IOMOLIBIO
CCBUIOYHBIX CTPYKTYp. J[BOoHUHBIE
(bunapubie) nepeBbs. [locTpoeHue nepesa
JUTSI 33/IaHHOTO apu(PMETHIECKOTO
BBIPAXKCHHS

39

[IpakTuyeckas pabora 1o Teme
"Ucnons3oBanue 1epeBbEB s
BBIYUCIICHHS apH(PMETHICCKUX
BbIpaKeHUM"

40

41

42

43

PexypcuBHBIE anropuT™Mbl 00X07a JepeBa.
Hcnonp3oBaHne cTeka U o4epenu st
o0xoza nepesa

PexypcuBHbIe anroputMel 00Xo/a JepeBna.
Hcnonp3oBaHne cTeka U o4epenu s
o0xoma nepena

Anroputmsl Ha rpadax. [Toctpoenue
MHUHHMaJIbHOT'O OCTOBHOIO JiepeBa
B3BELLICHHOTO CBSA3HOTO
HEOpPUEHTHPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

44

KonngecTBo pa3InyHbIX MTyTEH MEXIY
BEPIIMHAMU OPHEHTHPOBAHHOTO
aIMKJINYECKoro rpada




45

46

Aunroput™m JIeHKCTpBI.

[IpakTuyeckas pabora o Teme
"Bpruncienue JUIMHBI KpaTyauilero myTa
MEXy BeplIuHaMu rpada (aIropuT™
Hetikctpsn)"

47

48

49

50

Anropurm ®noiiga—Y opiaia

3anaqy, pemaemMple ¢ IOMOLIBbIO
JUHAMHAYECKOT0 IPOTPaMMHUPOBAHUSA:
BBIYMCIICHHE PEKYPCUBHBIX (PYHKIUI

[TpakTrueckas paboTa 1o Teme
"BoruncneHne peKypCcuBHbBIX (PYHKIIUN C
MOMOIUIbIO TMHAMUYECKOTO
nporpaMmupoBasus”

3az[aq1/1, pearacMbIC C MTOMOIIBRO
AUHAMHUYCCKOI'0 IpOrpaMMHUpPOBAHUS:
MOACYET KOJIMYECTBA BapHUaHTOB

51

[Tpaktrueckas padota o teme "llomcuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
JUHAMHYECKOTr0 porpaMMupoBaHus”

52

53

54

3agauu, perraemMple C TOMOIIBIO
JUHAMHUYECCKOT'O HpOl”paMMI/IpOBaHI/IH .
3aJavyu OIITUMU3alIun

[Tonsarue o mapagurmax
nporpammupoBaHusi. O030p SI3bIKOB

IPOrpaMMHUPOBaHUS

[Tonsatue 06 06BEKTHO-OPHEHTUPOBAHHOM
IPOrpaMMHUPOBAHNN




OO0BekTHI ¥ Ki1acchl. CBOMCTBA M METOBI

55
00BEKTOB
56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTuyeckas pabora o Teme
57 "Hcnonp30BaHNE TOTOBBIX KJIACCOB B 1
nporpamme”
53 Pa3paboTtka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0A
[TpaxTuueckas padota "Pa3paboTka
59 IIPOCTOM MPOTrPaMMBbI C UCIIOIb30BAHUEM 1
KJ1accoB"
Wukancymsimus. [paktudeckas paboTa o
60 teme "Pa3paboTka kiacca, 0.5
MCIIOJIb3YIOUIET0 MHKAMCYISALINI0"
61 Hacnenosanue. [Tonumopduzm
& [TpakTuyeckas pabota o Teme |
"Pa3zpaboTka nepapxuu KjiaccoB"
Cpenpl ObICTpO# pa3pabOTKH MPOTPaMM.
63 [IpoextupoBanue uurepdeiica
MOJIb30BaTENs
64 [TpoexTupoBanue nuntepdeiica
TIOJTb30BATEIS
65 Hcnonb30BaHne TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB JUIsl TOCTPOEHUs uHTepdeiica
[TpakTrueckas paboTa 1o Teme
66 "Pa3paboTka mporpaMmsl ¢ TpaduuecKuM 1

uHTepdeiicom"




H3ydeHue BTOPOro si3bIKa

67 POrPaMMHUPOBAHHUS

68 H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHUS

69 DTanbl KOMIIBIOTEPHO-MATEMATHUECKOTO
MOJICJIUPOBAHUS
Juckperusaiys mpu MaTeMaTH4eCKOM

70 MOJICTTMPOBAHUH HETIPEPHIBHBIX
npoueccoB. MoenupoBaHUe ABUKECHUS

71 [TpakTrueckas paboTa 1o Teme |
"MoaenupoBaHue IBUKECHUS"

MopenupoBanue OMOJIOTHYECKUX CHCTEM.

7 [IpakTuyeckas pabora o Teme 0.5
"MonenupoBaHue OMOIOTHYECKUX '
cucrem"

Marematuueckue MOJIeTu B YKOHOMUKE.

73 BrruucnurenbHbie SKCTIEPUMEHTHI C
MOJCIISIMHU
BepositHocTHbie Monienu. [IpakTudeckas

74 pabora o Teme "MmutanmonHoe 0.5
MOJICIUPOBAHUE C TIOMOIIBIO METO/1a
Mownre-Kapno"

75 KommnbrorepHoe MoenpoBaHue CUCTEM
YIIPaBJICHUS

76 O0paboTka pe3ynbTaToOB KCIIEPUMEHTA

77 Tabmuunble (pensIuoHHbIC) Oa3bl TaHHBIX

73 [Touck, copTupoBka u GUIBTpALUL

JAHHBIX. 3aIIPOCHI Ha BEIOOPKY JaHHBIX.




3anpocsl ¢ napamerpamu. Beraucnisembie
0JIs1 B 3aIIpOcax

IIpakTrueckas padota nmo Teme "Padora ¢

79 . .
roToBoO¥ 0a30i JaHHBIX"
MHoroTtabau4HbIe Oa3bl JaHHBIX. THITBI

80 cBsizel Mexay Tabnuiamu. Buemnuit
ko4, 1{e0cTHOCTh 0a3bl JaHHBIX
[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIUIHON 6a3bl
JTaHHBIX"

2 3anpockl K MHOTOTa0IMYHBIM 0a3aM
TAHHBIX

23 [Ipaktrueckas pabota o Teme "3ampocsl
K MHOTOTaOMM4HOI 0aze JaHHbBIX"

84 31k ynipaBnenus naHasiMa SQL
[TpakTideckas paboTa 1Mo Teme

85 "VrpaBneHue JaHHBIMH C IOMOIIbIO
a3pika SQL"

26 Hepensimmonnsie 6a3pl JaHHBIX.
OKCIEPTHBIE CUCTEMBI

87 WHTepHeT-IpHIIOKEHUS
[IoHsATHE O CEpPBEPHOM U KIMEHTCKOU

88 qacTax caita. TeXHOIOTUS «KITHEHT —
cepBep», €€ JOCTOMHCTBA U HEJJOCTATKU

89 OcHoBnl s1361ka HTML

90 [IpakTuyeckas pabora o Teme

"Co3aHue TeKCTOBOM BeO-CTpaHUIIb"

91

Ocuossl ga3p1ka HTML




92

OcHoBrl a361ka HTML

[IpakTuyeckas pabora o Teme
"Co3pnaHue BeO-CTpaHUIIbI, BKIOYAIOIICH

93 . 1
MYJIbTUMEAUNHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JJaHHBIE, BUIC0)"
OCHOBBI KaCKaTHBIX TaOJIHI] CTUIICH
94
(CSS)
[IpakTuyeckas pabora o Teme
95 "OdopmieHue CTpaHHIlbl ¢ TOMOIIBIO 1
KaCKaJHbIX TaOuI cTuieii"
96 Cuenapuu Ha a3bike JavaScript
97 Cuenapuu Ha si3b1ke JavaScript
98 ®opmbl Ha BEO-CTpaHUIIE
99 [IpakTuyeckas pabora o Teme |
"ObpaboTka JaHHBIX (HopM"
100 Pa3menienue Be6-caitToB. Ycmyra
XOCTHHTA. 3arpy3ka (aiioB Ha CalT
Kanpuposanue. Ucnpasnenue
101 nepcnekTuBbl. ['ucrorpamma. Koppekius
YpOBHEHN, KOPPEKITHUS IIBETA.
OOGeciBeunBaHME IBETHBIX N300paKCHUI
BBoj n300pakeHuii ¢ UCOIB30BAaHUEM
102 pa3IMYHBIX IUGPOBBIX YCTPOUCTB. 0.5
[IpakTuyeckas paboTa Mo Teme
"O6padoTtka nuppoBbix pororpaduii”
Peryms. Pabora ¢ obnactsimMu. OUiIbTpHL.
103 [IpakTuueckas padora no Teme "Perymn 0.5

udpoBsIX poTorpaduii"




104

105

MHorocI0iHbIC U300paKECHHS.
TekcrtoBble cnon. Macka cios. Kananel.
CoxpaHeHue BBIICICHHON 001acTH

[TpakTrueckas paboTa 1o Teme
"MHorocoiHbIe n300pakeHus"

106

[MoxroroBka nitrOCTpanuil s BeO-
caiftoB. [IpakTrueckas pabota o teme
" AHUMHPOBaHHbBIC N300paKeHUS"

0.5

107

108

109

Bekropnas rpaduka. Bekropuzarnus
pacTpOBBIX U300PAKEHHIM
[TpakTrueckas paboTa 1o Teme
"Bekropnas rpaguka"

[TpuHLIUIBI TOCTpOEHUS U
peaaKTUPOBaHUS TPEXMEPHBIX MOJENeH

110

111

[IpakTuyeckas pabora o Teme
"CoztaHue NpocThIX TPEXMEPHBIX
Mozeneit"

Cerounsle Mogenu. Marepuaisl

112

[IpakTuyeckas pabora o Teme
"Cetounble Moaenn'"

113

114

MoenvpoBaHre UCTOYHUKOB
ocsenieHus. Kamepsl
[IpakTuyeckas pabora o Teme
"Pennepunr"

115

AnnutuBHbBIE TexHOTOTHH (3D-
MIPUHTEPHI)

116

[ToHsiTHE O BUPTYAILHOUN PEAILHOCTH U
JIONTOJTHEHHOW PEaJbHOCTH




117 Pe3epBHOE Bpemst 1
118 PeszepBHoe Bpemst 1
119 Pe3epBHOe Bpems 1
120 Pe3epBHOE Bpemst 1
121 PesepBHOE Bpems 1
122 Pe3epBHOE Bpemst 1
123 PesepBHoe Bpemst 1
124 PesepBHOE Bpems 1
125 PesepBHoe Bpemst 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpemst 1
128 PesepBHOE Bpems 1
129 PesepBHOe Bpemst 1
130 PeszepBHOE Bpems 1
131 PesepBHOe Bpemst 1
132 PesepsHOe Bpems 1
133 PeszepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PeszepBHOe Bpems 1
136 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHue OCHOBHBIX MPUHIUIIOB YCTPOWCTBA M ()YHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
Pa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTHH; BJIaICHHE HaBBIKAMH Pa0OTHI C
OIEPAllMOHHBIMUA CHCTEMaMH W OCHOBHBIMH BHJIAMH IPOTPAMMHOTO
obecrieyeHnss Il pemIeHUs Y4eOHBIX 3aJad 10  BBIOpaHHOU

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OPraHU3alUA U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTent

1.3

ITornmanne OCHOBHBIX MNPHUHOUIIOB AUCKPCTU3AlHMU Pa3JINYHBIX BHIOB

uHpopmarun

1.4

[Tonnmanue 6a30BBIX AJITOPUTMOB OOPaOOTKH YMCIOBOH M TEKCTOBOMU
uHpopMaluy (3alUChb 4YHCEN B MO3UIMOHHON CHCTEME CUMCIICHUS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0X/IEHHUE BCEX MPOCTHIX YMCEIN B 3aJaHHOM
Juanas3oHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaU3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OoCHOBHBIMU CBeeHUAMH O 0a3ax TaHHBIX, UX CTPYKTYPE,

CpeaACTBax CO3JaHuA U pa60TLI C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HMHTEJUIEKTa B pa3IUYHBIX OO0NACTAX; HaIM4due
MpeJICTaBIeHU 00 MCIMOIb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMYHbIX TPO(eCcCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEICTABJICHHE 33JaHHOI0 HATYypaJIbHOT'O YKCJIAa B PA3JINYHBIX CHCTEMAaxX
CUHCIICHUS; BBIOJIHATH IPeoOpa3oBaHUs JIOTMYECKHX BBIPAKEHHIA,
UCTIONB3Ys 3aKOHBI aNreOphl JIOTUKHU; OMPEACTATh KpaTyaiiuil myTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTell MeXAy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1

YMeHue ucnonap30BaTh KOMIBIOTEPHO-MATEMATUUYECKUE MOJEIU JJIS
aHamM3a 00bEKTOB U MPOLECCOB: (HOPMYIUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MMOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJEIH MOJEIHUPYEMOMY OOBEKTY WIIU
Mpolieccy; MPEACTABISTh PE3yabTaThl MOJEIUPOBAHUS B HArJIAIHOM

BUJE

22

YMmenune kinaccu(UUIUpOBaTh OCHOBHBIE 3a7auydl  aHajiW3a JaHHBIX
(mporHozupoBanue,  kjlaccuukauus, — KilacTepuszalus, — aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCIIEJOBATEILHOCTh PEIICHNUS 3a/1a4 aHaAJIn3a
JAHHBIX: cOOp NEPBUYHBIX TAaHHBIX, OYMCTKA U OIIEHKA Ka4eCTBa JaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Ipeodpa3oBaHuEe JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlUA PE3YJIbTATOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETU3alMu. YMEHHE ONpPEeNeNsiTh CPEIHIOI0 CKOPOCTh Iepeaauu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMEpeaaud MpU HW3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA JAaHHBIX U XapaKTEPUCTUK KaHala CBSI3U

24

YMeHue cTpouTh KOJ, 00€CHeuMBAIOIMNA HAUMEHBUIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS TPU N3BECTHOM YacTOTE CHMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHUH 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJN, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHUS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YHCIAa B MO3ULHUOHHOM CUCTEME
CUUCIIEHHUSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHE  BBINOJHSATH

apI/I(I)MeTI/I‘leCKI/Ie onepanr B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Tabiuie
WUCTUHHOCTH; HCCIIEZIOBaTh O0OJAaCTh MCTUHHOCTH  BBICKA3bIBAHUS,

COACPKAMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

2.7

2.8

YMeHue pemrath aJIroOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIUIeCTBa Pa3IMUHbIX MyTeH MKy BEpIIHHAMHU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKOro rpada)

YMeHue UCronb30BaTh JePeBbs MIPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS
MpE/ICTaBICHUST apU(PMETUUCCKIX BBIPAKEHUH, MPU pPEUICHUH 3aaad

MOKWCKAa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




QITOPUTMY; pa3pabaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETHIO

UTPbI
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2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIb30BaHUS KOMIIBIOTCPA PE3YJIbTAaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX JaHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX QJITOPUTMOB pPa3HOM CJIOKHOCTH i PELICHUs OJHOU

3a1a4u

Bnagenue yHHMBepCanbHBIM S3BIKOM TMPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 0a30BbIX
TUTAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIIOIb30BaTh OCHOBHbBIC
YOPABJISIIONIME  KOHCTPYKIIMK;,  YMEHHME  OCYIIECTBIISITh  aHAJU3
NPEJIOKEHHOW  MPOTrpamMMbl:  OMpeNessTh  Pe3ylbTaThl  pPabOThI
MIporpamMMbl TIPH 3aJIaHHBIX UCXOJIHBIX JTaHHBIX; OMPEIEIATh, P KaKUX
MCXOJIHBIX JAHHBIX BO3MOXKHO IOJIYYCHHE YKa3aHHBIX pe3yIbTaTOB;
BBISIBIIATH JIaHHBIE, KOTOpPbIE MOTYT MPUBECTH K OIIMOKe B pabore
nporpaMMbl;  (OPMYIUPOBATH  MPENJIOKEHUS MO0  YIYyUIICHHIO

MporpaMMHOT O KOoa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM Il U3Y4YCHHs  S3BIKE
porpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE ANTOPUTMBI 00paboTku YHCell, YU CJIOBBIX
IIOCJIEOBATENBHOCTE M MACCHUBOB: IPEJACTABICHUE YWCIA B BHJIE
Habopa TMPOCTBIX COMHOXHTENEH; HaxoXXKIACHHE MaKCUMaJbHOU
(MMHMMaNBHOW) LU(PBI HATYpaIbHOIO YUCIIA, 3aIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He mnpeBplaromuM 10; BeUKCICHUE
00OOIIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MOCJIE0BATENBHOCTH (cymMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMeTHUYeCKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY YCIIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTpPaHMYEHHMH Ha JMAINA30H UX
BO3MOXKHBIX 3HAUEHHH, NMPUMEHATh IMPH PEHICHWH 3a7ad CTPYKTYPHI
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpEeIH, AEPEBbs); NPUMEHSTH
CTaHJApTHBIC U COOCTBEHHBIE MTOANPOTPAMMBI 17151 00pabOTKH YHCIOBBIX

JAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH pa3paboTKe MporpamMmm




OMONIMOTEKH noamnporpamMM; yMCHHC HUCIIOJB30BATh CPCACTBA OTJIIAIKU

IIPOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  3JCKTPOHHbIE TaONWIBl ULl aHAJH3a,
npeCTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peeHust, ToA0Op JIMHUM TPEH/IA, PEIICHHE 3ajad MPOTHO3UPOBAHUS);
YMEHHE HCIIO0Ib30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJNB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IOHUMaHHE BO3MOXKHOCTEH LU(PPOBBIX CEPBUCOB TI'OCYAAPCTBEHHBIX

ycIyT, UG POBBIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcCHOBHbIE TEHICHIIUU PAa3BUTHsI KOMITBIOTEPHBIX TexHosorui. [lapamnensabie
1.1 BbIUKcIIeHHs. MHOTONpoIiecCOpHbIe cucTeMbl. Pactipenenénubie

BBIYHCITUTEIILHBIC CUCTEMBI U 00pab0TKa OONBIINX TaHHBIX

[IpyHUKIIBI TOCTPOEHUST M alIapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBble npotokonbl. Cerp WHrepHer. Apnpecauuss B cetu VHTepHeT.
[Ipotokomnsl creka TCP/IP. Cuctema nomennsix umén. Paznenenne IP-cetu na

IIOACCTHU C IOMOIIIBIO MACOK HOI[CGTCﬁ

daiinoBas cucrema. [louck B (aitnoBoii cucreme. IlpuHune! pazMerieHus u
1.3 UMEHOBaHUs (GailioB B gonroBpeMeHHOM mamsatu. [labmoHbl 11 onucaHus
rpynn Qaitnon
CkopocTh mepefauyd  JaHHBIX. 3aBUCUMOCTb BPEMEHM II€peJadyd  OT

1.4
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

IudpoBanue nanabix. CHMMETpUYHBIE U HecuMMeTpuaHbIe bl [ngpsr
1.5 npoctoit 3amensl. [udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bossromue oOHapyXUBaTh U MCIPABIATh OLUIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade faHHeIX. Paccrosaue Xammunra. KogupoBaHue ¢ MOBTOPEHUEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBomuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
21 JlexoaupoBaHue COOOIIEHUH, 3alTMCAaHHBIX C TTOMOIIBIO HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHne 0JHO3HAYHO JAEKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckue MNOAXOAbl K OLEHKE KonuyecTBa HHpopmanuu. EnuHUIb!
2 U3MepeHus KonudyectBa uHpopMmanuu. AndaBUTHBIH MOAXOA K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aJJUTHUBHOCTH HHpopmarmu. Dopmyna

Xaptnu. Uadopmarus u BeposiTHocTs. Dopmyna [llennona

Cucremsl cumcneHusi. Pa3BépHyTas 3amuch WENbIX U APOOHBIX YHCEN B
NO3UIIMOHHON cucteMe cuucieHus. CBOMCTBA IMO3UIIMOHHOW 3aIllMCU YHWCIIA:
2.3 KOJIMYECTBO U (P B 3aITUCH, TPU3HAK JIETUMOCTH YHCJIa HA OCHOBAaHUE CHCTEMBI

CUHUCIICHUA. AJIFOpI/ITM nepesoza w0ejaoro 4Yuciia wuns3 P-vgHoit cuctemsl

CUMCIIEHUS B JECATUYHYIO. AJITOPUTM TepeBojia KoHeuHoU P-uuHoil npobu B
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2.5

JECSATUYHYIO. ANTOPUTM IEPEBOJA LENOr0 YHCiIa U3 JECITUYHOM CHCTEMBI
cuncinenus: B P-uunyto. IlepeBos koHEUHOH necsiTuyHON aApoOH B P-nunyro.
JIBonuHas, BOCbMEPUYHAs U IIECTHAALATEPUYHAs CUCTEMbI CUMCIICHUS, CBA3b
MEXIy HHMMU. ApHpMeTHYEeCKHE OIepaluy B MO3ULMOHHBIX CHCTEMax
CUHCIICHUS

TponuHass ypaBHOBELICHHAs CHUCTEMAa CUYUCIECHMs. JIBOMYHO-IECATUYHAS
CUCTEMA CUUCIICHUS

KomupoBanue tekcroB. Komumpoka ASCII. OpHOOaliTHBIE KOIUPOBKH.
Crannapr UNICODE. Koauposka UTF-8. Omnpenenenue nHhpOpMaMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OuneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MPU 33/aHHBIX Pa3pelIeHUH W TIIyOMHEe KOIUpPOBAHUS
uBeta. LIBeroBeie mogenu. KogupoBanue 3Byka. OueHka MH(OPMAIMOHHOTO
00BEMa 3BYKOBBIX JAaHHBIX IpPHA 3aJaHHBIX 4YaCTOTC JHUCKPCTU3AllMU U

Pa3psAAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTHe BbICKa3biBaHUS. BrIcKa3biBaTenabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBAaHMS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOnuibl MCTUHHOCTH. Jlornuyeckue BBIPAKEHHUS.
Jlornueckne ToxnaecrBa. Jlornmueckwe ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBAMHU.

3aKkoHBl anreOphl JIOTUKU. OKBUBAJIEHTHbIE NPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTUYECKUX
(GyHKIUHI OT KOJIMYEeCTBa apryMEHTOB.

Kanonunueckue opMbl TOrHYECKUX BhIPaKEHHH

2.8

COBepHICHHI)Ie AN3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX MTOCTPOCHUSA 110 Ta6n1/1ue HCTUHHOCTHU

2.9

Jlormueckue »IeMEHTHl B cocTaBe Kommblotepa. Tpurrep. Cymmarop.
MHuoropa3psaasslii cymmarop. [locTpoeHne cxeM Ha JIOTHUECKUX 3JIEMEHTAX I10
3aJlaHHOMY JIOTHYECKOMY BBIPQKEHMIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mopemu u monenupoBanme. llenmn MopenmupoBaHus. AIEKBAaTHOCTh MOJEIH
MOJICIIUPYEMOMY 00BEKTY uih Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBnenne pe3yinbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM IS
BOCIIpUATHS YeNOBEeKOM. ['padudeckoe TMpencTaBIeHHE MaHHBIX (CXEMBI,

TaOMHIIBI, TpauKn).

2.11

HpeﬂCTaBHeHI/Ie HOCJIbIX YHCCI B IMaMATHU KOMIIBIOTCPA. OI‘paHI/I‘-ICHHOCTB

JMarna3oHa 4yucell MpH OrpaHMYEeHUU KoiuuecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOW ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOUYHBIN TOMTOJTHUTEIBHBINA KOJI OTPULATEIIbHBIX YUCE]L.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuii, apudMeTHUECKH U
uukaudyeckuii capuru. lludpoBanue ¢ mnomoupl0 MOOUTOBOM ornepanuu

«uckirovarontee MJIN»

IIpencraBieHue BENIECTBEHHBIX YHMCEI B [TaMATH KOMIIBIOTEpA. 3Ha4aulasi 4acTb
U NOpANOK uMcia. Jluama3oH 3Hau€HUM BeLECTBEHHBIX uuceld. lIpobiemsl
XPAaHEHMs BEIIECTBEHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsaaoB. BelnmonHeHne onepanyii ¢ BEIIECTBCHHBIMU YMCIIAMH, HAKOILICHHUE

omn0OoK IIpHU BBIYUCJIICHUAX

I'padbl. OcHoBHble moHATUA. Bunel rpagos. Onucanue rpadoB ¢ HOMOLIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBSA3aHHBIX C aHaIM3oM TpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXJAy BepUIMHaMu rpada, OoIpelesieHHe KOJIU4ecTBa
Pa3IMYHBIX IIyT€d MEXJy BEpPIIMHAMH OPUEHTHUPOBAHHOIO AaLUKINYECKOTO
rpaga)

HepeBbs. bunapHoe nepeBo. JlepeBbst moucka. CrnocoObl o0xona naepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKECHUH B BUE AepeBa. Vcnonp3oBanue

rpadoB U IepeBbEB MPU OMHUCAHUN 0OBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPA

2.15

2.16

JluckpeTHbIE UTPHI IBYX UTPOKOB ¢ TOJIHOM nHpopManueil. [Toctpoenue nepera
nepebopa BapUAHTOB, OINUCAHUE CTPATETHH WIPHl B TaOMW4YHOU Qopme.

BLII/IFpLIIJ_IHLIe W NPOUTPLINIHBIC TO3UITAN. BLII/IFpLIH_IHLIe CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIekTa. VaeHTuUKanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue aull. Mcnoab30BaHHE METOAOB UCKYCCTBEHHOTO
UHTEIUIEKTa B OOywaromux  cucreMax. lcmonmp3oBaHue — METOIOB
HCKYCCTBEHHOT'O MHTEJIEKTa B podoToTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

32

ANTOpPUTMBI U IPOTPAMMHUPOBaHUE

qbopManmaumI IMNOHATHA aJITOpUTMA. Mamuna TLIOpI/IHFa KaK YHUBCpCAJIbHAA

MOJEJb BEIUMCICHUM

OrneHka CIOXHOCTH BBIYMCICHUH. Bpemsi paboTel 1 00BEM HCIONB3YyeMO
IaMsATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJTOPUTMBI NOJIMHOMHAIBHON
cnoxHoctu. [lepeGopubie anroputmbl. [lpumepbl pa3iMUHBIX aAJITOPUTMOB

peuicHuAd OJHOM 3ala4ui, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDb
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OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOThI MPOCTEHIIUX aITOPUTMOB
YIPABICHUS UCIIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpenencHue

WCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYEMBbIil pe3yabTaT

34

3.5

3.6

AnTOpUTMBI 00pa0OTKHM HATypPaJbHBIX YHCEN, 3aMUCAaHHBIX B IMO3UIIMOHHBIX
CHCTEMaX CYMCIICHUs: pa3OMeHHe 3aluCH YUClia Ha OTIENbHBIC LUQPHI,
HaXOXJICHHE CYMMBI W TIpoM3BeneHHUS HU(Dp, HAXOXKICHHE MaKCHMaIbHOMN
(MHHHMAITEHOW ) U PHIL.

[IpencraBienne umcna B BUIE HaOOpa MPOCTHIX COMHOMKHUTENICH. ANTOPUTM
OBICTPOTO BO3BEJCHHS B CTENEHb. [IOMCK TPOCTBIX YHCET B 3aJaHHOM

Auara3oHe ¢ IOMOLIBI0 aJilrOPUTMaA «PEIICTO 9paToc<1)eHa»
MHOFOpﬂSpHZ{HHe OeabIC YKnciia, 3aa4u ,Z[JII/IHHOﬁ apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl 1aHHBIX:
LIETIOUUCIICHHBIE, BEIIECTBEHHBIC, CHMBOJIbHBIE, JIOTMUYECKHE. BeTBieHus.
Cnoxusie ycinoBus. Lukisl ¢ ycnoBuem. L{UKIbI 110 IEpeMEHHOM.

OO6paboTka qaHHBIX, XpaHAuXcs B (aitnax. TekcToBble U TBOMYHBIE (ailiibl.
QaiinoBsie nepeMeHHble ((ailioBeie ykazarenn). Urenue u3 daitna. 3anuch B
Gaiin.

Pazbuenue 3anaun Ha moa3anaun. [logmporpaMmer (TpotieAypsl U GYHKITHH).

Hcnons3oBanue CTaHHapTHOﬁ OMONMOTEKH SI3BIKA nporpaMMHupOBaHuAd

3.7

3.8

3.9

PeKprI/IH. PeKprI/IBHLIe npoucaypsl u (1)YHKI_II/II/I Hcnonp3oBaHue cTeKa Ijs

opraHu3an pCKypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UnciaeHHble MeTO/Ibl
pelleHrs ypaBHEHMiIl: MeToJ mepedbopa, METOJ| IOJIOBUHHOIO JEJEHUs.
[IpubnmxEHHOE BBIYMCIIEHUE IJIUMH KpUBBIX. Bhruncnenue miomanen ¢uryp c
MIOMOIIBIO YHUCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ] TpareLuil).
Ilouck Mmakcumyma (MUHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOJ0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHMBOJBHBIX  JaHHbIX. BcTpoeHHble  (QYHKIUM  S3bIKa
MPOrpaMMUpPOBaHUST i  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKM Ha cJOoBa MO MpPOOETbHBIM CHMBOJIAM, IOHMCK
ITOACTPOKH BHYTPH JTaHHOM CTPOKH, 3aME€HA HAJAECHHOW MOJCTPOKH Ha JPYTYIO
CTpoKy. ['eHepaiusi Bcex CJIOB B HEKOTOPOM ai(aBUTE, YAOBIETBOPSIOLIUX
3aJaHHbIM orpanndeHusiM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0OpaTHO

3.10

MaccuBbl M TMOCJIENOBATEILHOCTH 4YHCEI. BrruncieHue 0000MmEHHBIX

XApPaKTCPUCTHUK DJJICMCHTOB MaACCHUBa WK YHCIO0BOM OCICa0BATCIBHOCTHU




3.11

(cymMMBI, TIpOW3BENEHHS, CPEIHEr0o apu(PMETHYECKOT0, MUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA DIIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCIJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHUS B MAacCHBeE.
AJroput™Mbl paboOThl C AJIEMEHTAMU MaccHBa C OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. CopTupoBka oJHOMEpHOro mMaccua. I[IpocTeie METOABI COPTUPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpPTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBomdHBIN

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBl (MaTpuIlbl). AJNTOpPUTMBI 00pabOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAacCCHBAa I10 3aJlaHHBIM
MpaBHUJIaM, TTOUCK AJIEMEHTA B IBYMEPHOM MAacCHBE, BBIYHCICHHE MaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JByMEPHOT'O MacCHBa, IEPECTAaHOBKA CTPOK U

CTOJ'I6LIOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (acconuaTHBHBIE  MACCHBBI, OTOOpa)keHHs).  XOII-TaOJIUIIBI.

HOCTpO@HI/Ie aJ'I(l)aBI/ITHO-‘IaCTOTHOl"O CJI0BapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUS. Bpruucienue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu A BpEMEHHOIO XpPaHEHUS TaHHbIX

Anroput™mbl Ha rpadax. IlocTpoeHne MUHUMaJIBHOIO OCTOBHOIO J€peBa
B3BEIICHHOT'O CBSI3HOTO HEOPUEHTUPOBAHHOTO rpada. KomnyecTBo paznuyHbIX
nyTeil Mexay BeplIIMHAMH OpPUEHTHPOBAHHOIO AalMKIMYECKOro rpada.
Anroput™m JleHKCTpEI

JlepeBbs. Peannsanust nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHBIe airopuT™Mbl 00xoa nepeBa. Mcnons3oBaHue creka

Y odepeu i 00Xo/a 1epeBa

3.16

3.17

JluHamMuueckoe mporpaMMHpOBaHUE KaK METO/] pELISHHs 3a/1a4 C COXpaHEHUEM
MPOMEXYTOUHBIX  pe3yJbTaTOB.  3aJayd, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrpaMMUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIIHIA,

HO)IC'—IéT KOJIMYCCTBA BAPHUAHTOB, 3aa4u OIITUMU3AI[UU

[Tonatue 06 OOBEKTHO-OPHEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kyacchl. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

I/IHKaHCYJBII_[I/I}I, HacJIcJ0BaHUC, HOJII/IMOP(I)I/BM

WudopmanoHHbIe TEXHOJIOTUU

4.1

Ananus JaHHBIX. OcCHOBHEBIE 3ala4i aHaJIM3a JOaHHBIX: IPOTHO3UPOBAHUC,

knaccuukanus, KilacTepuszanus, aHajau3 OTKiIOHeHuH. IlocrienoBaTenbsHOCT




4.2

4.3

pelIeHus 3a/1a4 aHaIu3a JaHHBIX: COOp MEPBUYHBIX TAHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJETH, Mpeodpa3oBaHue
JAHHBIX, BU3YyaJIM3allusl JAaHHBIX, HHTEpIpETaIus pe3yibraToB. [IporpamMmmHbie
cpeacrtBa U WMHTepHET-CEpBHUCHI Ui 00paOOTKM M IPEICTABICHUS JAHHBIX.
Bonpimme nannpie. MammHHOE 00yueHue

AHanmu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaONMuUIl. BrluncieHne CyMMmbl,
cpemHero  apugpMETHYECKOro, HaumOOJbIIero (HAWMMEHBIIETO) 3HAYCHHS
nuarnazoHa. Berancnenne kod((UIMEeHTa KOppeNsuud IBYX PsIOB JaHHBIX.
[TocTpoeHne cTONOYATHIX, TMHEHYATHIX M KPYrOBHIX nuarpamm. [locTpoeHue
rpagukoB  Qyuknui. Ilombop  nauHWUM  TpeHnma,  pelIeHHe  3ajaad
MPOTHO3UPOBaHMs. PellieHre 3a7au ONTHMHU3ALUU C TIOMOIIBIO 3JICKTPOHHBIX

TaOIAILL

JluckpeTu3amnus TP  MaTeMaTHYeCKOM MOJICIIMPOBAHUHM  HEIPEPBIBHBIX
nporeccoB. MojenupoBanue IBIKEHUs. MojenupoBaHue OHOJIOTHYECKHX
cucreM. MaTemMatuyeckue MOJCIM B OKOHOMHUKE. BbIUMCIUTEIbHBIC
AKCIEPUMEHTHI ¢ MozensaMu. OOpaboTka pe3ysbTaToB AKCIEpUMEHTa. MeTo
HauMEHBIINX KBaJpaToB. OIlIEHKA YHCIOBBIX I[apaMETPOB MOJIEIUPYEMbIX
O00BEKTOB W TMPOIECCOB. BoccTaHOBIEHHWE 3aBHCUMOCTEH MO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepositHOCTHBIE MOJICIIH. Metonrsl Momnte-Kapio. HNmMutanmonsoe

MojiennpoBanHue. CHCTEMBI MaCCOBOTO 0OCTYKHBaHUS

TaOnuunble (pensiuoHHblE) Oa3bl JOaHHBIX. TaOmuma — mpencTaBiIeHHE
cBefeHnii 00 OMHOTUIIHEIX 00bekTax. [loie, 3amuch. Kirou tabaumel. Padora ¢
roroBoil 0a3oil gaHHbIX. 3amosiHeHHe 0a3bl naHHBIX. [louck, copTupoBKa U
(bunbTpaIus JaHHBIX. 3alPOChl HAa BEIOOPKY JaHHBIX. 3aMPOCHI ¢ TapaMeTpaMH.
Brrancinsiemple mosist B 3ampocax.

MHuorotabiauunble 6a3bl JaHHBIX. TUIBI CBsA3eH Mexy TaOnuimamu. BHenrHmit
kio4d. [lemoctHocTs 0a3bl JaHHBIX. 3ampochl K MHOTOTAOIMYHBIM 0Oazam

JaHHBIX

4.6

TekcroBei mpoueccop. CpexncrtBa IOWMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHl.  (CHOCKH,
ornapieHue. IIpaBuiaa  IUTUPOBAaHUS  UCTOYHHUKOB U O(GOpPMIICHUS

OonbMorpa@UIecKuX CChIIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHE
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* Undpopmaruka (B 2 yactsx); 10 kinace. yrinyonennoe ooyuenue [omsxos K.1O.,
Epemun E.A. OO1iecTBO ¢ OrpaHM4eHHO# 0TBETCTBEHHOCThI0O « BTHOM.
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* ndopmaruka (B 2 yactsx); 11 kmacc. yrinyonennoe ooyuenue [lomskos K.1O.,
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JlabopaTopus 3HaHUI»; AKITMOHEPHOE 00111ecTBO «V31aTENbCTBO

«IIpocBemenue»
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