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HOACHUTEJIBHAA 3AIIMCKA

[Tporpamma no undopmaruke (yriyOnEéHHBI YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMsi pa3paboTaHa Ha OCHOBE TpeOOBaHWI K pe3yJibTaTaM
OCBOEGHMSI OCHOBHOM  00pa3oBaTe€NbHONM  NPOrpaMMbl  CPEAHEr0  OOLIEro
obOpazoBanmsi, npeactaBieHHbIx B @I'OC COO, a taxxke QenepanbHOil paboueit
IPOrpaMMbl BOCITUTAHUS.

[Iporpamma no nndopmaTuke Aa€T NpecTaBICHUE O LENAX, O0IIel cTpaTeruu
00y4eHUs1, BOCHUTAHUS U pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMHU YUeOHOT 0 MpeaMeTa
«Uudopmarukay Ha yrIyONEHHOM YpOBHE, YCTaHABIMBACT O00S3aTEIbHOE
IpEeIMETHOE COJepKaHUe, IPEIyCMAaTPUBAET €ro CTPYKTYPUPOBAaHUE 110 pa3jiesiaM
U TeMaM Kypca, OmpeseliseT pachpeesiecHue ero mo kiaccam (romam H3ydeHus),
TaéT TmpUMEpHOE pachpeliesieHue y4eOHBIX 4YacoB IO TEMAaTUYECKUM pasjesiaM
Kypca W pEKOMEHIyeMyr (IPUMEpPHYI0) TOCIIEIOBATEIBHOCTh MX H3YYCHHUS C
y4€TOM MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKUA y4eOHOTrO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaromuxcs.

[Iporpamma no undopmaTike onpeaesnseT KOJINYECTBEHHbIE U KaueCTBEHHbIE
XapaKTEPUCTUKU Y4EeOHOT0 Marepuaia JUisl KaxJoro roja U3y4eHus, B TOM YHCIie
IUISL COJIEPIKATETBLHOTO HATIOJHEHUsST Pa3HOTO BUIA KOHTPOJIS (IIPOMEXYTOUHOM
aTTecTaluu oOyyJaronuxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
roCyIapCTBEHHON MTOrOBOM aTTecraiuu). [Iporpamma mo uHGOpMATHKE SBISCTCS
OCHOBOM JIJII COCTaBJICHUS ABTOPCKUX YYEOHBIX NPOrpaMM U Y4eOHHUKOB,
NOYPOUYHOTO TUIAHUPOBAHUS KypCa YUUTETIEM.

HNudpopmartuka B cpenneM oO1ieM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh HMH(OPMATHKM KAaK HAyYyHOM JAMCHUMIUIMHBI, H3ydYarollen
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOKHOCTH aBTOMATHU3AIIMU UHPOPMAIITMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  O0JIACTM  NPUMEHEHUs  HWHMOPMATUKH, TPEKIE  BCEro
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABJICHNE U COLUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep uHpoOpMaTuku ©  HHGOPMAIIMOHHON
NESITENHHOCTH.

Kypc undopmatuku st ypoBHSI CpeHET0 oOUIero oOpa3oBaHMs SIBISETCS
3aBEpPIIAIOIIMM JTArlOM HEMPEPHIBHOM MOJArOTOBKM O0OydYarolmuxcsi B 00JacTu
UHGOPMATUKU U HMH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, Omupaercs
Ha cojiepkaHue Kypca MH(OOPMATUKH YPOBHS OCHOBHOIO OOIIETro 0Opa3oBaHHS U
OMBIT  TOCTOSSHHOTO  TPUMEHEHHS  HMHPOPMALUOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, AAET TEOPETUUYECKOE OCMBICIECHUE, MHTEPIPETAli0O U 0000IIeHne
3TOrO OIBITA.

Pesynabprarel  yriyOn€HHOrOo yYpOBHS HM3ydeHUsT y4eOHOro mpeamera
«HdopmaTtukay OpUEHTHUPOBAHbl HAa IOJYyYEHHE KOMIIETEHTHOCTEW Jis



nocieaywmeil npopecCUOHATbHONW JIEITEIbHOCTH KaK B paMKax JaHHOMU
npeaMeTHON 00JacTH, TaK U B CMEKHBIX ¢ Heil obmacTsax. OHU BKIIIOYAIOT B CEOs:

OBJIAJICHUE KJTIOYEBBIMU TOHATUSIMH W 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHas TMpeaMeTHas 00JIacTh, pPaclo3HABaHHE COOTBETCTBYIOIIUX UM
NIPU3HAKOB M B3aHMOCBSI3€H, CTOCOOHOCTh JEMOHCTPUPOBATH PA3TUIHBIE TIOIXOIbI
K M3YYCHHUIO SIBICHUH, XapaKTEPHBIX I U3y4aeMOi peIMETHON 001acTH;

yMEHUE peliaTh THUIOBBIE TNPAKTUYECKUE W TEOPETUYECKHE 3aaud,
XapaKTepHbIE IS HUCIIOJIb30BAHUS METOJOB W HMHCTPYMEHTapHusi JIaHHOU
npeaIMeTHON 00JacTH;

HaJIM4YMe MPEACTABICHUN O JAaHHOW MpeAMETHOM 00JIacTh KakK UEIOCTHOMN
TeoprH (COBOKYITHOCTH TEOPHil), OCHOBHBIX CBSI35IX CO CMEXHBIMHU OOJIACTSIMHU
3HaHUM.

B pamkax yriayOn€HHOro ypoBHSI M3y4eHHs] MH(POPMATUKH OOECIIEUHBACTCS
1ieJIeHanpaBlieHHas. TOJrOTOBKa OOyYaromIMXcs K MPOJIOJKEHHIO 00pa3oBaHMs B
opraHm3ainusx  npodeccuoHaabHOro  0o0pa3oBaHUA MO  CHEHHAIBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € IU(POBBIMU  TEXHOJOTHUSAMH, TaKUM Kak
nporpamMmHasi WHXeHepus, HHPOpMaIMOHHAs 0e30MacCHOCTh, MH(MOPMAIIMOHHBIE
CUCTEMBbl M TEXHOJOTHUU, MOOWIbHBIE CHCTEMbl U CETH, OOJbIINE [JaHHbIE U
MalIMHHOEe OOYy4YeHHWE, TMPOMBINIJICHHBIA WHTEPHET BEIICH, HWCKYCCTBEHHBIN
MHTEIUICKT, TEXHOJOTMH OECHpOBOJHON CBSI3UM, POOOTOTEXHHKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMBI PACIPEACIEHHOTO PEECTpa, TEXHOJOTUH BUPTYATbHOU WU
JIOTTIOJTHEHHOM peabHOCTEM.

OcHoBHas 1enb wu3yudeHus yudeOHoro mnpeamera «MHpopmatukay Ha
yriIyOJ€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi — oOOecreyeHue
JabHEUIIeT0 pa3BUTHA WH(OPMAIMOHHBIX KOMIIETEHIIMH OO0y4aromerocsi, ero
TOTOBHOCTH K JKU3HU B YCJIOBHSIX Pa3BUBAIONIETOCS WH(OPMAIITMOHHOTO 00IIecTBa
¥ BO3pACTaOIIei KOHKYPEHIIMM Ha pbhIHKE TpyAa. B CBSi3M C ATUM H3ydeHHUE
uHdopmaruku B 10-11 kiraccax 10mKHO 00ECIICUNTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO HAa MOHMMAHUU POJIU
uHpOpMATHKH, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOT'O U aJITOPUTMUYECKOTO MBIILJICHUS;

c(OPMHPOBAHHOCTh YMEHHMH pa3auvarh (aKTl W OICHKH, CpPaBHUBAThH
OIICHOYHBIC BBHIBOJBI, BHJICTh HMX CBS3b C KPUTCPUSIMH OIICHUBAHUS M CBS3b
KPUTEPHUEB C ONPENEIEHHON CUCTEMOU LIEHHOCTEH, ITPOBEPATH HA TOCTOBEPHOCTD U
000011aTh HHPOPMAITHIO;

c(OPMHUPOBAHHOCTh  NPEJCTABICHUA O BIUSAHUM WHOOPMAIMOHHBIX
TEXHOJOTMA Ha JKU3Hb 4YeJNOBEeKa B OOIIeCTBe, MOHMMAaHHWE COLUAIBHOTO,
HKOHOMUYECKOTO, TOJIUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOTO, MPUPOIHOTO,



SPrOHOMHYECKOr0,  MEIMUIMHCKOTO M (PU3MOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

OPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH(OPMALIMOHHBIX TEXHOJIOTHH,
OCO3HaHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUYEHHBIX B CO3/IAHUE U HCIIOJIb30BAHUE
UH(OPMAIIMOHHBIX CUCTEM, paclpocTpaHeHue nHpopMaIuy,

CO3JaHUE YCIOBHMM JJI1 Pa3BUTUS HABBIKOB Y4YEOHOM, MPOEKTHOM, HAy4HO-
UCCIIEJIOBATENILCKOM U TBOPYECKOW AESITETbHOCTH, MOTHUBALMU OOYYArOIIMXCS K
CaMOpPa3BUTHIO.

B conpepxxanun yuebHOro npeamera «MHpopmaTHKay BBIAEIAIOTCS YETHIPE
TEMATUYECKUX pa3lena.

Paznen «lu¢gpoBasi rpamMoTHOCTB» IIOCBSIIEH BONPOCAM yCTPOWCTBA
KOMIBIOTEPOB M  JPYIHX DOJEMEHTOB IH(PPOBOTO OKPYXKEHHUS, BKIIOUas
KOMIIBIOTEPHBIE CETH, UCIIOJB30BAaHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu HTepHET W HCHONB30BAHMIO WHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Pasnen «Teopernyeckue OCHOBbI HHGpOpPMATHKH» BKIOYaeT B ce0s
NOHATUWHBIM anmapaT HMH(QOPMATHKH, BOIPOCH KOAWPOBAHMUA HH(pOpMaluy,
U3MepeHus MHPOPMAIMOHHOTO 00BEMa JaHHBIX, OCHOBBI anreOpbl JIOTUKU U
KOMITBIOTEPHOI'O MOJCIIMPOBAHUS.

Paznen «AaropurmMbl M NpPOrpaMMHpPOBAHHE)» HAINPABICH Ha pPA3BUTHE
AITOPUTMHYECKOTO MBILUIEHUS, pa3pabOTKy aJITOPUTMOB U OLEHKY UX CII0KHOCTH,
(opMupOBaHHE HABBIKOB peallM3allii MpOrpaMM Ha S3bIKax MPOrpaMMHPOBAHUS
BBICOKOI'O YPOBHSI.

Pazpen  «AndopMaumoHHbIE  TEXHOJOIrMHM»  TIOCBALIEH  BOIIPOCAM
OpUMEHEHUS MH(POPMALMOHHBIX TEXHOJOTHM, pPEATM30BAHHBIX B IPHUKIIATHBIX
IIPOrpaMMHBIX IIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJayax aHaIu3a
JaHHBIX, HUCMOJb30BaHUIO 0a3 JAHHBIX U JJIEKTPOHHBIX TaONULl JJIs PEIICHUs
IIPUKJIAJHBIX 3a7ad.

B npuBeaénHom npanee copepxkanuu ydeOHoro mpenmera «MHdopmaTukar
KYPCUBOM BBIJI€IICHBI JIOMOJHUTEIBHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTEIbHYIO
nporpaMmy OOYy4YeHHs, HO MOTYT OBbITh NPEMJIOKEHbI IJIs1 U3YUYEHHUs OTAEIbHBIM
MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YyYaroIIUMCH.

VYriyOn€éHHbli  ypOBeHb HW3y4YeHUSI HMHPOPMATUKH PEKOMEHAYETCA s
TEXHOJIOTUYECKOTO0  MpOQMIs, OPHUEHTHPOBAHHOTO HAa  MHXEHEPHYIO U
UHPOPMAITMOHHYIO C(epbl JAEATeIbHOCTU. YTIyOJNEHHBIM YpOBEHb H3yYEHUs
uH(pOpPMATHKK 00ECIIeYMBACT: TOJATOTOBKY OOYyYaloOluXcsi, OPUEHTUPOBAHHBIX Ha
CHELMAIBHOCTU B 00JIacTU MH(POPMALMOHHBIX TEXHOJOTMH U HWH)KEHEPHbIE
CIIEIMAJIBHOCTH, yYacTHE B NPOECKTHOM M HCCIENOBATENBCKON JEATEIbHOCTH,
CBA3AHHOM C COBPEMEHHBIMH HANpPaBICHUSAMH OTpPacid HH(DOPMAUMOHHO-



KOMMYHHKAIIHOHHBIX TEXHOJIOTHH, TOJrOTOBKY K YYaCTHIO B OJIMMITHANAX M Caue
EnuHOro rocy1apCcTBEHHOTO 3K3aMeHa 1Mo HHpOpPMaTHKE.

[TocnenoBaTeabHOCTh M3ydYCHHsI TEM B Tpeieiaax OJHOTO Tojaa OOydeHHUs
MOJKET OBITh HM3MCHEHAa II0 YCMOTPCHHIO YYHTEIS IPH IOArOTOBKE paboueit
IPOTrPaMMBbI M IIOYPOYHOTO IJIAHUPOBAHUS.

OO1iee yuciIo 4YacoB, peKOMEHIOBAHHBIX AJIsl U3y4eHUs nHopMaTuku — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Hegemo), B 11 kinacce — 136 wacos (4 gaca
B HEJIETIIO).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

Hudposasi rpaMOTHOCTDH

TpebGoBaHus TEXHUKK O€30MACHOCTH ¥ TUTUEHBI IPHU paboTe C KOMITbIOTEpaMH
U IPYTUMH KOMIIOHEHTAMH LIU(PPOBOTO OKPY>KEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heiimana. ABTOMAaTHYECKOE BBIIOJTHCHUE MPOTPAMMBI  MPOIECCOPOM.
OmnepaTuBHas, TOCTOSIHHAs W JOJTOBpeMeHHas mamsaTb. OOMEH NaHHBIMU C
noMo1ibio mrH. KoHTposuiepsl BHEMHUX YCTPOCTB. [IpsaMoii 1ocTyn K mamsTy.

OCHOBHBICE  TEHICHIUUMU  PaA3BUTUSA KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapamienbHbie BerauciaeHus. MHOTONpO1ecCOpHbIe cUCTeMbl. CyNEpKOMIBIOTEPHI.
PacnpenenéHnubie BBIUMUCIUTENBHBIE CUCTEMBI M 00pabOTKa OOJBIIUX JaHHBIX.
MoobunbHbIe TU(PPOBBIE YCTPOMCTBA U MX POJIh B KOMMYHHUKAIUSIX. BcTpoeHHbIE
KOMITbIOTEPbl. MUKPOKOHTpOIUIEphl. POOOTH3MpOBAHHBIE TPOU3BO/ICTBA.

[IporpamMmmHOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTEM. Buib
nporpaMMHOro obecrmedeHuss U uUx HazHayeHue. OCOOEHHOCTH MPOrPAMMHOIO
obOecrieueHnss MOOWJIBHBIX yCTpoucTB. [lapamnenbHoe mporpaMMHpOBaHUE.
CuctemHoe mnporpamMmmHoe oOecriedeHre. OrepaloOHHBIC CHUCTEMBl. Y THIIMTHI.
HpaiiBepsl  ycTpoucTB. HWHCTAUISIIMSA W JOEUMHCTAUALMA  [POTPAMMHOTO
oOecrieueHusl.

@aitioBble cucTeMbl. [IpUHIMOBI pa3MelleHuss U UMEHOBaHUs (ailjoB B
nonroBpeMeHHOU namsatu. [1[abmonb! 11t onMcanus rpyi (Haiios.

[Iporpammuoe obecnieuenue. JluneH3npoBaHue MPOrpaMMHOTO oOecreyeHust
u 1iupoBbIX pecypcoB. [IponpuerapHoe u cB0OOHOE TPOrpaMMHOE 0OecCTIeUeHHE.
KomMmMepueckoe 1 HEKOMMEPUYECKOE UCITIOJIb30BAaHUE IPOrPaMMHOI0 00eCeYeHUs U
nupoBbIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBAaeMas 3aKOHOAATEIHCTBOM
Poccuiickonn ®enepaunn 3a HENPABOMEPHOE HCIIOJIb30BAHUE IIPOTPAMMHOIO
oOecrieueHus U HUPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS U ANNAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie potokoabl. Cetb MHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKONBI
creka TCP/IP. Cuctema TOMEHHBIX UMEH.

Paznenenne IP-cetu Ha mojcetu ¢ momomibio Macok mnojacereil. CereBoe
agMUHHUCTpUpoBaHuE. llolyyeHrne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuus CBSI3U C y3JIOM ceTd. OnpeneneHue MapuipyTa ABUKCHUA
MTaKETOB.

Buast  gestensHoctu B cetu  Hutepner. CepBucbl  HHTepHeTa.
I'eoundopmalmoHHbie CUCTEMBI. ['€0IOKAIIMOHHBIE CEPBUCH PEATbHOTO BPEMEHU



(HampuiMep, JIOKAIUsi MOOWJIBHBIX TeJIe(OHOB, ONpEICIICHUE 3arpyKCHHOCTH
ABTOMAarUCTpaJICi), ”HTCPHET-TOPTOBIISI, OPOHUPOBAHUE OUJICTOB U TOCTHHHMIL.

l'ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yciyru. ColuanbHble CETH —
OopraHu3anusi KOJUIEKTUBHOTO B3auMOJECUCTBUS U oOMeHa naHHbIMH. CereBoi
ATUKET. MpaBWia TOBeIEeHUs B KubOeprpocTpaHcTBe. [IpobreMa mNOAIMHHOCTH
nostyueHHoU nHpopmaruu. OTKpbIThIE 00pa30BaTEIbLHbBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TeXHOJOrui. OOImme mpoOJieMbl 3aIUThI
uHdopMaIu 1 “HPopMalMoHHOM Oe3omacHocTu. CpeAcTBa 3auThl HHPOpMaALIUU
B KOMITbIOTEPaX, KOMITbIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX HH(POPMAITMOHHBIX
cucremax. [IpaBoBoe obecnieueHre HHPOPMAITMOHHOM OE30MTaCHOCTH.

[IpenorBpamieHue HECAHKLIMOHUPOBAHHOIO JnocTyna K JINYHOU
KOH(DUICHIIUATBFHON MHPOpPMAIIUU, XPaHALIEHCS Ha MEePCOHAIIBHOM KOMITBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpemoHocHoe mporpaMmHoe 0OecreueHue U CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHbIE MporpaMmbl. OpraHuzanus JUYHOTO apXHUBa
uH(popmanuu. PezepBHoe konuposanue. [laponbHas 3ammuTa apxusa.

[udpoBanue nanHbiXx. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHI.
[udper npoctoit 3amensl. udp Lesaps. Iudp Buxenepa. Anroputm
mdposanus RSA.

TeopeTnueckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nannaeie u 3HaHUsA. MHPOpMAIMOHHBIE TIPOIIECCH B MPUPOJIE,
TEXHHUKE U OOIIECTBE.

HemnpepoiBHBIE M JIUCKPETHBIE BEJIMYMHBI M CUTHaIBL. HeoOxoImMocTh
JUCKpeTH3aluy HUHPOpMAIMK, NpeIHA3HAYCHHOW JUIsl XpaHEHUs, Tepeaadud U
00paboTKH B HU(POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHblE U  HEPaBHOMEpPHBIE  KOJIBI.
JlexoaupoBaHue COOOIIECHUI, 3aNTMCAHHBIX C TOMOIIBI0O HEPABHOMEPHBIX KOJOB.
VYcenoBue @ano. IloctpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOJOB C ITOMOIIBIO
nepeBa. Enunuilel u3aMepenus: koaudectBa nHpopmanuu. AnpaBUTHBIM TOAXOM K
OLICHKE KOJIMYECTBa MH(POPMALIHH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch 1ENBIX U JAPOOHBIX YHCEN B
NO3UIIMOHHON cucTeMe cuucieHus. CBOICTBa MO3WIIMOHHON 3alHCH YHCHA!
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIMMOCTU YKCIA Ha OCHOBAaHUE CHCTEMbI
CUHMCJICHUS. AJITOPUTM IE€PEBO/JIa 1IEJIOr0 YKucia U3 P-u4HOM CUCTEMbl CUUCIICHUS B
JNECATUYHYIO. AJITOPUTM MEpeBOJa KOHEYHOM P-WYHOW ApoOu B JECATUYHYIO.
AJITOPUTM NIEPEBO/IA LIEJIOT0 YKHCIIA U3 IECITUYHON CUCTEMBI CUUCIICHUS B P-UUHY1O.
[lepeBoa KoHEUHOU AecsATUYHOM JpoOu B P-uunyto. /[BomuHasi, BoCbMepu4Has U
IIECTHA/IIATepUYHAS CUCTEMBbI CUUCIICHUS, CBS3h MEXIYy HUMU. AprudMEeTHUECKHE



onepanv B TO3UIMOHHBIX CHUCTEMAX CYHUCICHUS. TpouyHas ypaBHOBEIICHHAA
CHCTEMA CUHCIICHUA. [|BONYHO-AECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanue TtekcroB. KomupoBka ASCIl. OpgnobaiiTHBIE KOJIUPOBKHU.
Cranmapr UNICODE. Komupoka UTF-8. Ompenenenve HHPOPMAIMOHHOTO
00BEMa TEKCTOBEIX COOOIICHUIA.

KogupoBanue  u3zoOpaxkenuid. OueHka  uHGOpMAnUMOHHOrO  0O0BEMA
rpauUecKuX MaHHBIX NP 33JIaHHBIX Pa3pelieHUH U TITyOnHEe KOIUPOBAHUS I[BETA.
[IBetoBbie Mojnenu. BekTtopHoe komupoBanue. @opmarbl rpadudeckux (aityios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

KoaupoBanue 3Byka. OnieHka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
P 3aJaHHBIX YACTOTE NUCKPETU3AMU U PA3PATHOCTH KOJUPOBAHUA.

Anrebpa noruku. [loHsiTe BBICKa3biBaHUS. BbICKa3biBaTeNnbHbIE (HOPMBI
(mpenukaThl). KBaHTOPBI CYIIIECTBOBAHHS U BCEOOIIIHOCTH.

Jlornyeckue omnepauuu. TaOnuIbl MCTUHHOCTH. JlOrMuecKue BBIPAKEHUS.
Jlornyeckue Ttoxnaectsa. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C IMOMOIIBIO
Ta0JIUI UICTUHHOCTH. JIoruueckue onepanuu v ornepaiuu Haj MHOXKECTBAMH.

3aKoHBI anreOphl JOTUKHA. ODKBUBAJICHTHBIC MPEOOpPa30OBAHUS JIOTUYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHs U CUCTEMbI YPaBHEHHIA.

Jlornyeckue QyHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTMYECKHX
GyHKIUN OT KOJIMYECTBA apryMeHTOB. [10IHbIE CHCTEMBI JIOTHYECKUX (PYHKIIHUMA.

Kanonnueckne  ¢Gopmbl  sormueckux — BeIpakeHuil.  CoBEpIICHHBIS
JTU3BIOHKTUBHBIE W KOHBIOHKTHBHBIE HOpPMajbHBIE (OPMBI, aNTOPUTMBI HX
MOCTPOEHUS IO TaOJIUIE UICTUHHOCTH.

Jlormyeckue »3J€MEHTHI B COCTaBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psaaeii cymmarop. [loctpoeHne cxeM Ha JOTMYECKHX BJIEMEHTax Io
3a/IJaHHOMY JIOTUYECKOMY BBIPAKECHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBieHre LENbIX 4YHCEN B NaMATH KoMIbloTepa. OTpaHHMYEHHOCTH
JIvana3oHa 4YuCeNl MPHU OrPaHUYCHUH KOJauyecTBa paspsaoB. llepenonHenue
pa3psiiHOi ceTku. be33HaKoBbIE U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. J[BOMUHBIIMA
JOTIOJIHUTENIbHBIN KO/ OTPULIATEIIbHBIX YUCEN.

[ToGuToBbIe JorMUeckue orepanud. Jlorudeckuii, apuMETHUCCKUH U
nukianyeckud  capuru. [lludpoBanue ¢ mnomMomipl0 MOOUTOBOM — omnepaunuu
«uckirovaroee MJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHCEN B MaMSITH KOMIIbIOTEpa. 3Hayvalas
4acTh W IMOPSAIOK ducia. Jluama3oH 3HaUCHUN BeIECTBEHHBIX umucel. [IpoGmemsr
XpPaHEHUsl BEIIECTBEHHBIX 4YHCEN, CBS3aHHBIE C OrPAHMYEHUEM KOJIUYECTBA
pa3psiaoB. BrimosiHEHHE onepalnuii ¢ BEIIECTBCHHBIMU YHUCIAMHM, HAKOIUICHUE
OIIMOOK MPU BHIYUCIICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXKHBIX pPe3yJbTaTOB palOOTHI MPOCTEHIINX aJTOPUTMOB
YIOPABJICHHUSI HCIIOIHUTEISIMU M BBIYMCIHATEIBHBIX alropurmoB. OrpeznereHue
UCXOJHBIX JaHHBIX, IPH KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yibTar.

Dtamnbl penieHus 3ajad Ha KomibioTepe. MHCTpyMeHTanbHbIE CpeACTBa!
TPaHCIATOP, OTJIAA4YUK, npoduinpoBuMK. Komnuwiasuus W HUHTEprpeTanus
nporpamm. BupTyanbHble MalllvHBbI.

WuTterpupoBanHas cpefa pa3paOoTku. MeTonpl OTIAAKU MPOTpamM.
Hcnonp3oBanue TpaccupoBOuYHBIX Tabuul. Otianoussiii BbiBoA. [lomiarosoe
BBIIIOJIHEHUE ITporpaMMbl. TOYku ocTtaHoBa. [IpocMOTp 3HaYECHUI NTEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHBIX:
LIEJI0YUCIICHHBIE, BEILIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxxHble
ycnoBus. Lukiel ¢ ycnoBuem. Llukibl mo mnepemeHHou. B3anmo3zameHseMOCTb
pa3nu4HBIX BUIAOB I1UKIOB. [MHBapuant nukina. CocTaBleHME LHMKIA C
WCIIOJIb30BaHUEM 3apaHee ONPEACIIEHHOTO HMHBAPHUAHTA IIUKJIA.

JlokyMeHTHpOBaHue nporpamm. Mcnons3oBanne koMmmenTapues. Iloaroroska
ONMCAaHUs IPOrPAMMBbI U HHCTPYKLUH IS [TOJIH30BATENS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEJ, 3alIMCAHHBIX B MO3ULUOHHBIX
CUCTEMAX CUMCIICHHA: pa30MEHHE 3amucu 4YHuCla Ha OTHENbHbIE LHUPH,
HaXOXJEHUE CYMMbl U TMpPOM3BEIEHUS ULU(Pp, HAXOKIECHUE MaAKCHUMaJIbHOU
(MuHUMAaTBEHON) THQPHL.

HaxoxeHne Bcex MpOCTBIX YUCEN B 3aJaHHOM Juara3oHe. IIpencraBinenue
quciia B BU/I€ HA0Opa MPOCThIX COMHOXKUTENEH. AJITOpUTM OBICTPOTO BO3BEACHHUS B
CTEIEHb.

O0paboTKa JaHHBIX, XpaHAIuXcs B (aitiax. TekcToBble U TBOUYHBIE (Pailiibl.
daiinosrie mepemeHHbIe ((aitoBrie yka3aTenu). Urenue u3 (aiiia. 3amuch B (aii.

Pa36uenue 3anaun Ha nmomzagaun. [lomnporpammel (porenypsl U GYHKIUH).
Pexypcus. PexypcuBHble 00BeKkTHl ((pakrtaner). PexkypcuBHBIE TpOLEAYpbl U
¢ynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliyd PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHrne CTaHAApTHOM OUOIMOTEKM sI3bIKa MPOrPAMMHUPOBAHUS.
[lopkmtouenue  OMOAMOTEK  MOANPOTPaMM  CTOPOHHUX  NPOU3BOJIUTENICH.
MoaynpHbBIM OPUHLIKI TOCTPOEHUS IIPOTPAMM.

Yucnennsie MeTobl. TouHOE M MPUOIMKEHHOE pelIeHNs 3a1aul. YnucieHHble
METO/Ibl pEelIeHUs] YpaBHEHUW: MeToj mnepedopa, METOJ MOJOBUHHOIO JIENEHUS.
[TpuOnmkE€HHOE BHIUMCICHHUE [UIMH KPHUBBIX. Bbuncienune miuomane ¢Guryp c
MIOMOIIBI0 YHUCIIEHHBIX METONOB (METOX MPSMOYTOJLHUKOB, METOJ Tpareuui).
[Mouck ™akcumyma (MuHHMMYMa) GYHKIAHM OJIHOW IEPEMEHHOW METOJ0M
MIOJIOBUHHOTO JICJICHHUS.



OO0paboTka CHMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QyHKUMHM — A3bIKa
IpPOrpaMMUPOBaHUsA ISl OOpaOOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTpPOK: THOJCYET KOJMYECTBA IIOSBICHUA CHUMBOJIA B CTPOKE,
pa30ueHue CTPOKH Ha CJIOBA MO0 MPOOEIbHBIM CUMBOJIAM, IOUCK MOACTPOKH BHYTPH
JIAHHOU CTPOKH, 3aMEHA HAUJIEHHOM MMOJACTPOKH Ha IPYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOpPOM ai(aBuTe, YIOBIECTBOPSIOMIUX 33JaHHBIM OIPAaHUYEHUSIM.
[Ipeo6pa3oBanue yrcia B CAMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel W MOCJHEIOBaTENIbHOCTH 4YHceNl. Bpluucienne 000OUIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MACCHBA WIJIM YHCIIOBOW MOCIIEIOBATEIILHOCTH (CYMMBI,
POU3BEACHUS, CPEIHEro apupMEeTUYECKOro, MUHUMAJIBLHOTO UM MaKCHUMaJbHOTO
JJIEMEHTOB, KOJIMYECTBA DIJIEMEHTOB, YJOBICTBOPSIOIINX 33JaHHOMY YCIIOBHIO).
JIMHENHBbIN MTONCK 3aJaHHOTO 3HAYEHHs B MACCHUBE.

CopTHpOBKa OJTHOMEpHOTO MaccuBa. [IpocThie METOABI COPTUPOBKHU (METOJ
My3bIpbKa, METOJ BBIOOpPA, COPTHPOBKa BcTaBKamK). COPTHUPOBKA CIHSHHEM.
beictpast coptupoBka wmaccuBa (anropurm QuickSort). JIBowvHBIH TOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHbIe MaccuBbI (MaTpuIlbl). AJTOPUTMBI O0OpaOOTKH JIByMEPHBIX
MAacCHBOB: 3aIlOJIHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA I10 3a/IaHHBIM IIPAaBHJIAM,
TIOMCK DJIEMEHTA B JIBYMEPHOM MAacCCHBE, BBIYUCICHHEC MaKCUMyMa (MUHUMYMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MAaCcCHBA.

HNudopmanuoHHbIe TEXHOJIOTUU

TexctoBblii mpoueccop. PemaxtupoBanue u ¢dopmaruposanue. [IpoBepka
opdorpagun u rpammatuku. CpeacTBa MOUCKA M aBTO3AMEHBI B TEKCTOBOM
npoueccope.  Mcnons3oBanme  crwie.  CTpyKTypHpOBaHHBIE  TEKCTOBBIE
nokymeHTsl. CHocku, ornaBiaeHue. KomulekTuBHas padoTra € JTOKYMEHTaMHU.
WNHCTpyMEHTBI pelieH3UpOBaHUsl B TEKCTOBBIX Ipoueccopax. OOnauHble CEpBUCHI.
Henosas nepenucka. Pedgepar. [IpaBuna HuTupoBaHust HICTOYHUKOB U 0OPMIICHUS
oubnuorpapuyeckux ccouiok. OdopmiieHue CNHUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOM BEPCTKOM TEKCTa. TEeXHHYECKHME CpelacTBa BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MAaTEMAaTUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIEC 3a/laud aHaJIW3a JAHHBIX: NPOTHO3MPOBAHUE,
kjnaccudukanus, KiacTepuzanus, aHaiu3 OTKIOHeHuH. IlocineaoBarenbHOCTH
pelieHus 3a7a4 aHaju3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYUCTKA M OLIEHKA
Ka4yecTBa JIAaHHBIX, BHIOOP W/WIIM MMOCTPOCHUE MOJIENH, MPeoOpa3oBaHue NAaHHBIX,
BU3YyaJIM3alMsl JAaHHBIX, HHTEpIIpETanus pe3yiapTaToB. I[IporpammHble cpeacTBa u
UHTEPHET-CEPBUCH] JUIs1 00pabOTKHU U MPEACTABICHUS JaHHBIX. boyblIne NaHHBIE.
MammnHoe o0yuenue. MHTeIeKTyanbHbli aHaJIU3 TaHHbIX.



AHanu3 JaHHBIX C MOMOINBIO 3JICKTPOHHBIX TAOJHMIl. BBIYHCICHHE CYMMBI,
CpeIHero apu(pMEeTHIeCKOTro, HanOoJbIIero (HAMMEHBIET0) 3HAYCHHS JUara30Ha.
Breruncnenne kosgduimeHTa KOppelsuu JIBYX PsAIOB JaHHBIX. [loctpoeHme
CTONOYATHIX, JIMHEHYATBIX W KPYroBBIX jAuarpamm. IloctpoeHue rpadukoB
¢byukiwmii. [Togbop MMHUK TPEeH[A, pEIICHUE 33a/1a4 MPOTHO3UPOBAHUS.

YucneHHOE peUICHHE YpaBHEHWH ¢ TIOMOIMIBI0 ToAOOpa ImapaMmerpa.
OnTuMu3aIys Kak MOMCK HAWIYYIIEro PEeIieHUs B 3aJaHHBIX yCIoBUsAX. LleneBas
GyHKIMS, orpaHndeHs. JIoKaabHBIC U IT00ATEHBI MUHIUMYMBI 11eJIEBOM (DYHKITHH.
Perrenue 3a1a4 ONTHMHU3AIUY C TOMOIIBIO AIEKTPOHHBIX TAOJIHII.

11 KITACC

Teopernueckne 0CHOBbI MHPOPMATHKH

Teopernueckue mMOAXOAbI K OICHKE KoJIM4YecTBa HHGOpManuu. 3aKoH
agmutuBHocTH uH@opManuu. Popmyna Xaptiau. Mubopmarus u BEpOSITHOCTS.
®opmyia [llenHoHa.

Anroputmbl cxaTus naHHbIX. AgroputM RLE. Anroputm Xaddmana.
Anroput™m LZW. AnropuTmsl cKaTHs TaHHBIX C TOTEPSIMU. Y MEHbILICHHUE TJTyOUHBI
KoJpoBaHus 11BeTa. OCHOBHBIC HIeH alropuTMoB cxatus JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBHCHUMOCTb BpPEMEHHM II€peladd  OT
UH(OPMAIIMOHHOTO O00BbEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBS3U. [IpuduHb
BO3HMKHOBEHHUS OIIMOOK TMpuU mepenavye JAaHHbIX. Kopbl, MO3BOJSIONINE
OoOHapy>XKMBaThb W HCIHPABIATh OMIMOKH, BO3HUKAIOLIME IPHU MEpenayve JaHHBIX.
Paccrosinne Xammunra. Koguposanue ¢ moBropennem 0utoB. Koasl XsoMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3auMmopeicTBue. CHUCTEMHBIN
addekrt. YnpapneHue kak nHGopMarimoHHbIN nporecc. OOpaTHas CBA3b.

Mopenn n monenupoBanue. Llens monenupoBanusa. COOTBETCTBUE MOIEIH
MOJICTUPYEMOMY OOBEKTY WJIHM TpoLeccy, 1eau moaenupoBanusa. dopmanuzanus
MPUKJIAJIHBIX 3a]1a4.

[IpeacraBnenure pe3yabTaToOB MOJCIMPOBAHUA B BUIE, YAOOHOM s
BOCIIPHSITHS YeJIOBEKOM. ['paduueckoe mpeIcTaBieHue JaHHbIX (CXEMbl, TAOJHIIBI,
rpaduKm).

I'padpr. OcHoBHbIe noHsTH. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUL] CMEXHOCTH, BECOBBIX MaTpHIl, CIHCKOB CMEXKHOCTU. PemeHune
QITOPUTMUYECKUX  3a/ad, CBA3aHHBIX ¢ aHamu3oMm rpadoB (mOCTpocHHE
ONTHUMAJIBHOIO TMYTH MEXAy BepmMHaMu rpada, OmpelieseHUue KOJUYEeCTBa
PA3IMYHBIX MyTEH MEX/Ty BEpIIMHAMYU OPHEHTUPOBAHHOTO AlMKIMYECKOTOo rpada).

JlepeBbst. bunapHoe nepeBo. [lepeBbs momcka. CrocoObl 00Xxona jepeBa.
[IpeacraBnenue apudMeTHUECKUX BBIPAXKEHUM B BHUJIE JepeBa. [JuckpeTHbie Urphbl
JIByX UTPOKOB C MojHOM uHpopManuei. [loctpoenue nepesa nepedopa BapuaHTOB,



ONMCAHUE CTPATEruu UTPhbl B TAOJUYHOU (popme. BBIMTPHIIIHbIE U TPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIIHbIE CTPATETUN.

CpencrtBa HMCKyCCTBEHHOrO0 MHTEIIEKTa. CepBUCHI MAIIMHHOIO MEpEBOJa U
pacrno3HaBaHMsl YCTHOM peur. KorHuTuBHbIE cepBUCH. MeHTUUKays U MOUCK
U300paKEeHUH, pacrio3HaBaHHE JIULL. Camoo0Oyyaromuecs CHUCTEMBL.
HckycCcTBEHHBIM HMHTEINIEKT B KOMIBIOTEPHBIX Mrpax. Mcnosib3oBaHue MeETOIOB
HUCKYCCTBEHHOT'O MHTEJUIEKTa B OOy4arommx cucreMax. Mcmoiab3oBaHue METOI0B
UCKYCCTBEHHOT'O MHTEIIeKTa B poboToTexHuke. MuTepuer Bemieit. [lepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYyaJIbHBIX CUCTEM. HelipoHHBIE ceTH.

AJITOPUTMBI U IPOrPpaAMMHPOBaHHUeE

dopmann3zanys NOHATUS aroputmMa. Mammuna TeroprHra Kak yHuBepcaabHas
MoJenb BeiurcieHui. Tesuc Yépua—Twropunra.

OrneHka CIOXHOCTH BblunclieHUd. Bpemst paboTel 1 00BEM HCTOIB3yEMOM
naMsATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKON  CIIO)KHOCTU  QJITOPUTMOB. AJITOPUTMBI  MOJIUHOMHUAIBHON
cnoxHocTH. [lepebopHbie anroput™Msel. [IpumMeps! pa3InyHbBIX AITOPUTMOB PELIEHUS
OJITHOM 3a7]a4M, KOTOPBIE UMEIOT PA3JINYHYIO CIIOKHOCTD.

ITouck mpocTBIX YuMcen B 33JaHHOM JHAIla30HE C IOMOIIBIO AIrOpUTMa
«petreto DparocheHay.

MHoropa3psgHbie Leble Yucia, 3a1a4u JUIMHHOW apu(METUKH.

CnoBapu  (accolMaTUBHBIC MACCHUBBI, OTOOpPaKCHHS).  XAII-TAOJHIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CIOBApPS JAJIs 33JaHHOTO TEKCTa.

Crexku. AHamu3 nOpaBWIBHOCTH CKOOOYHOI'O BBIpaXXEHUs. Bpluncienue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3alTUCAHHOTO B TOCTPUKCHOU (hopme.

Ouepenu. Mcnons3oBanue ouepeau 1yl BPEMEHHOTO XPaHEHUS JAaHHBIX.

Anroputmel Ha rpadax. [locTpoeHne MHUHHMAaIBLHOTO OCTOBHOIO JE€peBa
B3BEILIEHHOTO CBSI3HOTO HEOpHEeHTHpoBaHHOro rpada. KomnuecTBo pa3ianyuHbIX
nyTel MeXay BEpIIMHAMU OPUEHTUPOBAHHOTO AlMKIMYECKOro rpada. AaropurM
JIeUKCTpHI.

HepeBbst. Peanm3anust 1epeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYD. /IBOMUYHBIE
(ounapnbie) nepeBbs. [locTpoeHue paepeBa i 3aJaHHOTO apH(PMETHIECKOTO
BbIpaxkeHUs. PekypcuBHBIe aliropuTMbl 00xoja JepeBa. Mcnonb3oBaHue creka u
ouepenu A 00xoja epeBa.

JIluHaMu4eckoe NpPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3axad  C
COXpPaHEHUEM IMPOMEKYTOUYHBIX PpPE3YyJbTAaTOB. 3aJauyM, PEIIAEMbIE C ITOMOIIbIO
JUHAMMYECKOTO TMPOTPaMMHUPOBAHUS: BBIUUCICHHUE PEKYPCUBHBIX (DYHKIIHH,
NOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3aLNH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBoMCTBa M MeTONbl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.



Pazpabotka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJXO0JA.
WNukancynsnus, Hacaea0BaHUEe, MOTUMOP(HHU3M.

Cpenst ObicTpoii pazpabotku nporpamm. I[IpoekTupoBanme wuHTEpderica
ToJIb30BaTelsl. Mcrmonp30BaHme TOTOBBIX YITPABISIEMBIX JIEMEHTOB JIJISl TOCTPOCHUS

uHTEpdeiica.
O0630p  s3blkOB  mporpammupoBaHus.  [lonarue o  mapaaurmax
IPOrpaMMHUPOBAHHS.

HNudopmanuoHHbIe TEXHOJIOTUU

DTanbl  KOMIBIOTEPHO-MATEMAaTUUYECKOTO  MOJCJIMPOBAHUS. ITOCTAHOBKA
3aJaun, pa3paboTKa MOJCIHM, TECTUPOBAHME  MOJEIH, KOMIIBIOTEPHBIH
SKCIIEPUMEHT, aHAJIU3 PE3yIbTaTOB MOAECIUPOBAHUSI.

Jluckperuzanusi TMpU MaTEeMaTHUUYECKOM MOJCIMPOBAHMHU HENPEPHIBHBIX
nporeccoB. MoienupoBaHue IBMKeHUS. MoaennpoBaHue OMOTOTHUESCKUX CUCTEM.
MareMaTu4eckue MOJeM B JKOHOMHKE. BBIYMCIUTENbHBIE IKCHEPUMEHTHI C
MOJCIISIMU.

OO0paboTKa pe3yJabTaTOB 3KCIEpPUMEHTA. METOI HAaMMEHBIINX KBaJPaTOB.
OlLleHKa 4YHCIIOBBIX IIapaMETPOB MOJCIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccTraHoBieHre 3aBUCUMOCTEN 10 pe3ysibTaTaM dKCIIEPUMEHTA.

BepositHoctHbie  Mogenu.  Mertoast  Monte-Kapno.  MMuTtanunoHHoe
MozenupoBaHue. CUCTEMbI MACCOBOTO OOCTYKMBAHUSI.

Tabnuunbie (pensAuoHHBIC) 0a3bl JaHHBIX. Ta0iHIa — TPEICTaBICHHE
cBedeHnil 00 ogHOTMHHBIX 0OBekTax. [loie, 3ammch. Kimrou Ttabmumel. PabGora ¢
roropo 0a30il JaHHBIX. 3amoiHeHHWE Oas3bl JaHHBIX. [IOMCK, COPTUPOBKA W
bunpTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY JaHHBIX. 3alpoChkl C MapameTpaMu.
Brruucnsiembie moss B 3ampocax.

MmuoroTtabimunbie 0a3bl JaHHBIX. THITBI CBA3EH Mex My TabnuiiamMu. BaemHui
ko4, LlemocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

HNuTepHer-npunoxenus. [IoHATHE O CEPBEPHON U KIIMEHTCKOW YaCTAX CauTa.
TexXHONIOTUsl «KJIMEHT — CEPBEP», €€ JOCTOMHCTBA U HEAOCTATKU. OCHOBBI S3bIKA
HTML wu xackamubix Ttabmur ctwieid (CSS). Crenapuu Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHUIIE.

Pasmenienue Be6-caiiToB. Ycinyra xocTuHra. 3arpyska ¢aiaoB Ha CailT.

BBoa n300pakeHHi ¢ WCIOIB30BAaHUEM Pa3IMYHBIX HUQPPOBBIX YCTPOWCTB
(undpoBeIX (hoTOAIIIAPATOB M MHUKPOCKOIIOB, BHJICOKAMEpP, CKAaHEPOB M APYTHUX
ycrpoiictB). ['padudeckmii penakrop. Paspemenne. Kagpuposanue. Mcnpasienue
nepcnektuBbl.  ['mcrorpamma. Koppekuuss  ypoBHEW, KOppeKuus  LBETa.
OOGecuBeurBaHWE I1IBETHBIX H300pakeHuit. Perymn. Pabora ¢ obOmactsamu.
OUNIBTPHIL.



MHorocnolinble u3o0paxeHus. TexcrtoBble ciou. Macka cnosi. Kananbl.
Coxpanenue BbiAeneHHOM obnmacTtu. [loaroroBka miuttocTpamuii 1jisi BeO-cailToB.
AHUMUPOBaHHBIE U300paKEHUS.

Bekropnas rpaduka. I[IpumurtuBsl. HM3MeHeHue mMoOpsaKa 3IIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmnupoBka. Kpusbie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib3oBaHue KOHTYpOB. BekTopu3aius pacTpoBbIX H300paKEHUIA.

[IpuHUUITBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Moeeid. CeTouHble
Mozenu. Marepuanel. MogenupoBaHue HMCTOYHUKOB OcBemieHus. Kamepsl.
AnnutuBHble TexHooruu (3D-mpunTepsl). [ToHsATHE 0 BUPTYalIbHOW PEANBHOCTH U
JIOIIOJTHEHHOU PEalbHOCTH.



INIAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA [TPOIPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE  pe3yJbTaThl  OTPAXKalOT TOTOBHOCTh U CIIOCOOHOCTH
oOyyJaronmxcst pyKOBOJCTBOBAaTbCA C(HOPMHUPOBAHHON BHYTpPEHHEH mo3uLUEn
JUYHOCTH, CHCTEMOH LIEHHOCTHBIX OpHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHUX
yOexaeHUl, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHICKOTO
oO11ecTBa, pacUIMPEeHUE KU3HEHHOTO ONBITa M OMbITa JESITEILHOCTH B Ipoliecce
pealM3aliii  CpeICTBaMH  y4eOHOro TMpeaMeTa OCHOBHBIX  HampaBICHHM
BOCTIMTATEIHHON ACSITETHHOCTH.

B pesynbraTte wu3yueHus HHPOPMATHUKH HA YPOBHE CpPETHETO OOIIEro
oOpa3oBanusi y oOydaromierocss 0yayT cOpMHUPOBAHBI CIEAYIOIINE JTUYHOCTHBIE
pE3yJIbTaTHI:

1) rpaIaHCKOT0 BOCTIMTAHUSI

OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaKEHUE 3aKOHA
U TPABOIOPAIKA, COOJIOJEHHE OCHOBOMOJAraloluX HOPM HHGOPMAIMOHHOTO
npaBa U HHGOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTb IPOTUBOCTOATH HJEOJOTUM HKCTPEMM3MA, HAlMOHAINU3MA,
KceHO(pOOUH, NUCKPUMHUHAIMM TIO0 COIMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAIIMOHAJIHHBIM IPU3HAKAM B BUPTYAIbHOM IIPOCTPAHCTBE;

2) NIaTPUOTHYECKOTO BOCTIMTAHUS

LIEHHOCTHOE OTHOLIEHHE K UICTOPHUUECKOMY HACJIEeINI0, ToCTkeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TIOHUMAaHKUE 3HaUYEHUsI THPOPMATUKN KaK HaAyKU
B KU3HU COBPEMEHHOTO OOIIECTBA,;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHMUS,;

CIIOCOOHOCTh OILICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE pEIICHHUS,
OpPUEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
cetu MHTepHeT;

4) 3cTeTHYECKOT0 BOCTIMTAHUS

3CTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYas OCTETHUKY HAyYHOIO U
TEXHUYECKOT0 TBOPYECTBA,;

CIIOCOOHOCTh BOCTIPUHUMATH pa3IUYHbIC BHUABI HCKYCCTBAa, B TOM 4YHCIIE
OCHOBAaHHOTO Ha MCIOJIb30BaHNU MH(GOPMAITMOHHBIX TEXHOIOTHIA;

5) ¢pu3nUecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh  3JI0POBOrO W 0Oe3omacHoro  obOpasza  KH3HH,
OTBETCTBEHHOT'O OTHOLIEHUSI K CBOEMY 3/I0POBBIO, B TOM UHUCIIE 32 CUET COOIIIOIEHNUS



TpeOOBaHMII  O€30macHO  AKCIUlyaTallud  CPeACTB  MH(QOPMALMOHHBIX U
KOMMYHHUKAIIIOHHBIX TEXHOJIOTUH;

6) TPy 10BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K aKTHBHOH JEATEIHLHOCTH TEXHOJIOTMYECKOH M COIMAIbHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JCSATEIBHOCTD;

uHTepec K cdepaM MNpoPecCHOHANBHON AEATEeIbHOCTH, CBSI3aHHBIM C
MHPOPMATUKOM, NPOrpaMMUPOBAHMEM U WH(POPMAIMOHHBIMH TEXHOJOTHIMH,
OCHOBaHHBIMH Ha JOCTH)KCHUSAX HAyKH WH(DOPMATUKH M HAYyYHO-TEXHHYECKOTO
nporpecca, yMEHUE COBeplIaTh OCO3HAHHBIA BbIOOp Oyayiued npodeccun u
peann30BbIBATH COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BAHHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOrH4ecKOro BOCIIHTAHUS

OCO3HaHWE TIO00ATBHOTO XapaKTepa SKOJOTMUECKUX MpoOJeM M MyTed HuX
pemieHus, B TOM 4YHCI€ C Y4ETOM BO3MOXKHOCTEH WH(POPMAIMOHHO-
KOMMYHHUKAIIIOHHBIX TEXHOJIOTHUH;

8) IEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAYyKH, TOCTH)KCHHUSM HAyYHO-TEXHUYECKOTO Iporpecca |
OOIIECTBEHHOHN NMPAKTUKH, 33 CYET MIOHMUMAHUS POJIH HH()OPMAITMOHHBIX PECYpCOB,
MH(QOPMALMOHHBIX MPOLECCOB M HH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHUSIX
G poBoi TpaHChOpMaIIMK MHOTHX c(hep KU3HH COBPEMEHHOTO OOIIECTBA;

OCO3HaHWE IIEHHOCTH HAyYHOW JEsITeNbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO ¥ HCCIIEIOBATENBCKYIO ACITEIBHOCTh WHAUBHYaIbHO U B TPYTIIIE.

B nporiecce nocTrkeHHs TMYHOCTHBIX PE3YIHTATOB OCBOSHUS MPOTPAMMBI IO
MHPOpPMATUKE y OOYYaIONIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA WHTEIUIEKT,
IpeanoJararmuii chOpMHUPOBAHHOCTD.

CaMOpPETYJIMPOBAHMs, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
AMOIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIIATH TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIONIEH CTpeMIICHHE K TOCTHIKCHUIO LENU U
yCIexy, ONTHUMH3M, WHHUIIMATUBHOCTh, YMEHHE ICHCTBOBATh, UCXOAS M3 CBOMX
BO3MOKHOCTEM;

SMIATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
ApYTUX, YYUTBHIBATH €r0 MPU OCYIIECTBICHUH KOMMYHHKAIIMH, CHOCOOHOCTH K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITIOCOOHOCTH BHICTPAUBATH OTHOIICHUS
C IPYTHMHU JIFOJIbMU, 3a00TUTKCS, MIPOSBIISATh HHTEPEC U Pa3peiaTh KOHPIUKTHL.



METANPEJMETHBIE PE3YJIbTATBI

B pesynbrare wu3ydeHus HHPOPMATUKKM HA YPOBHE CpPEAHErO OOIIEro
oOpa3zoBanust y oOyuvaromierocss OyAyT cQOpMUpPOBaHBI MeETaNpeIMETHbIE
pe3yNbTaThl, OTPAKEHHBIE B YHHBEPCATbHBIX yUEOHBIX ACHCTBHUSX, & UMEHHO —
NO3HaBaTelbHbIE YHUBEPCAJbHbIE yueOHBIE JACWUCTBUSA, KOMMYHHUKATHBHBIC
yHHUBEpCajbHble y4eOHBbIE NEWUCTBUS, PETYJSATUBHbIE YHHBEpPCaJbHbIE Yy4EOHBIC
JeWCTBUS, COBMECTHAS JICATEIBbHOCTb.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUS

1) 6a3oBbIe JIOTHYECKHE TeiiCTBHUS:

CaMOCTOATENbHO  (OPMYJIHMPOBATh W aKTyalM3upoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBAaTh CYLIECTBEHHBIN IPU3HAK WM OCHOBAaHWS JUISI CpPaBHEHUS,
KJ1accupuKaIuyu 1 0000IIeHHUS,

ONpEeAENATh LENU JEATENbHOCTH, 3a/aBaTh IapaMeTpbl U KPUTEPUU HX
JNOCTHXKEHUS;

BBISIBJISITh 3AKOHOMEPHOCTH M POTUBOPEUHNS B pACCMAaTPUBAEMBIX SIBICHUSIX;

pa3pabaThiBaTh IUIaH pEHICHUA MPOOJIEMBbI C YYETOM aHaIn3a HUMEIOLIUXCS
MaTepUAIBHBIX 1 HEMATEPHUAJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSTEIbHOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYaIbHOIO
¥ KOMOWHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIaJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATENIbCKOM U MTPOECKTHOM €SI TEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJILHOMY MOUCKY METOJIOB PEIIEHUS MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh Pa3jU4Hble BHUJIBI JESITEIBHOCTH MO TOJYYEHHIO HOBOTO
3HAaHMSI, €r0 WHTEpPHpeTaluH, MNpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3JIMYHBIX
y4eOHBIX CHUTyalUsX, B TOM YHCIE MpPH CO3JaHUU YYEOHBIX U COIHAIBbHBIX
IIPOEKTOB;

(opMupPOBaTh HAYUYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METOAAMU,

CTaBUTh M (HOpPMYJIHMpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
NESATENBHOCTH U KU3HEHHBIX CUTYaLIHSIX;



BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTHI JJIs T0Ka3aTEIhCTBA CBOUX
YTBEPKJICHUH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHNUS;

aHAIM3UPOBAaTh TOJIYYCHHBIE B XOJ€ PEIICHHS 3aJadyd  Pe3yJbTaThl,
KPUTHUYCCKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISAThH IIE€JICHANIPABICHHBIA MOUCK TMEpPeHOca CPEJCTB U CIOCOOOB
NeNCTBUA B MPOGECCHOHANBHYIO CPENy;

yMETh TIEPCHOCHUTh 3HAHUSA B IMO3HABATEIBHYI0 M MPAKTHYCCKYIO 00JIacTH
KU3ZHEICATCITLHOCTH,

yYMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTb OPUTMHAIBHBIC MOIXOJbI U PEIIeHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pa6oTa ¢ mHpopmaHeii:

BJIAJICTh HaBBIKAMH MOJYYEHUS WH(OOPMAITUU W3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATENILHO  OCYIICCTBJISTh  TOWCK,  aHalW3, CHCTEMATH3aIui0 U
UHTEPIPETANIO HHPOPMAIIMK PA3TUYHBIX BUIOB U (OPM MPEACTABICHHUS,

co3faBaTh TEKCTbl B pa3lWyHBIX (opmaTax ¢ y4ETOM Ha3HAUCHUS
uHpopMallMl U IEeJIEBOW  ayJUTOpUH, BbIOMpas ONTUMAIbHYIO  (GopMy
IIPEICTABIICHUS W BU3yaJIH3aIliH,

OIICHUBAThH JIOCTOBEPHOCTDH, JIETUTUMHOCTh WH(MOpMAIK, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEJACTBa  MH(MOPMAIMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/1a4 ¢ COOMI0ICHUEM TPEOOBAHMI AYPTOHOMHKH, TEXHUKH O€30TTaCHOCTH, TUTHUECHBI,
pecypcocOepekeHus, MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH

BJIAJCTh  HABBIKAMHM  PAclO3HaBaHWA M 3alIUTHl  WHOOpMaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHHMKATHBHbBIE YHMBepPCcaJIbHbIe YueOHbIe 1eiiCTBUSA

1) oOureHue:

OCYILIECTBIIATH KOMMYHUKAIIMU BO BCEX cpepax KU3HH;

pacro3HaBaTh HeBepOalbHBIE CPENCTBA OOINEHMS, IOHHMATh 3HAYCHHE
COLMAJBHBIX 3HAKOB, PACHO3HABATh MPEANOCHUIKA KOH(IUKTHBIX CHTYal[Hi |
CMSTYaTh KOH(IUKTH,

BIAJCTh  pa3MYHBIMH  cHocobaMu  OOINEHHS W B3aUMOIEMCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAIIOT, YMETh CMArYaTh KOH(DIMKTHLIE CUTYaLlUH,;



pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD!

INOHMMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboTHI,

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JECUCTBUI C y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)KJ0ro 4jeHa KOJUIEKTHBA,

OPUHUMATh LEJM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO MX JOCTHXKEHUIO. COCTABJIATH IUIaH JACHCTBUH,
pacupenensiaTh pojad € Y4E€TOM MHEHHH YYaCTHMKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXI0r0 YYaCTHUKA KOMaH/Ibl B OOIIHA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

npeiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HUAEH C MO3UIUH HOBU3HBI,
OpUTHUHAIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH,

OCYLIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUUYHBIX
CUTYalUsX, IPOSABIISATH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITUATHBHBIM.

PerJIHTI/IBH])Ie YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHﬂ

1) caMmoopraHu3amusi:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEBHYIO JCSATEILHOCT, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30oBaTEIbHON
NEATEeNIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSATENLHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM,

pacuIupsTh paMKH y4eOHOT0 MPeIMETa Ha OCHOBE JIMUHBIX MTPEANOUYTECHHUI;

JIeaTh OCO3HAHHBINM BHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE,

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TNPOSBICHUIO IMIUPOKOW HPYIULUU B
pa3HbIX O00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3yJIHLTATOB IEIISIM;

BIAJCTh HABBIKAMH  TO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pE3yJNbTaTOB U



OCHOBAHM, UCHOJIb30BaTh MPUEMBI pe(IeKCUU AJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O pELICHN;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpM AaHAJIN3E€ pe3yJIbTaTOB
NEATEIIbHOCTH.

3) NpUHATHS ceOsl U APYTHX:

IPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA,;

IIPUHUMATh MOTHMBBI M apryMEHTBl IPYTUX IIPH aHajIu3€ pe3yJIbTaToB
NEATENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYrUX HA OMIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

INPEJMETHBIE PE3YJIBTATBI

B mponecce m3ydenust kypca umHbopMmaTHKu yriyOnéHHOro ypoBHs ¢ 10
Knacce o0ydarouuMucs Oy Iy T TOCTUTHYTHI CIEAYIOIINE MPEIMETHBIE PE3YIbTaThI:

BJIQJICHUC TIPEICTABICHUSAMH O POJM HWHGOPMAIMM W CBSI3aHHBIX C HEH
IPOIIECCOB B TIPUPOJE, TEXHUKE W OOIIECTBE, MOHATHAMHU «HH(POPMAIIHSIY,
«HGOPMAIIMOHHBIHN MPOIIECC, KCUCTEMAY, «KKOMIIOHEHTHI CUCTEMBI», «CHCTEMHBIN
b dexT», «MHPOPMAIIMOHHAS CUCTEMAaY, KCUCTEMa YIIPaBICHUSY;

BJIaJICHUE MeTOoJaMH TMoucka uHbopMmanuu B ceTu WHTepHeT, ymeHue
KPUTHYCECKU OIICHUBATh MH(POpMAITHIO, TONYYEHHYO U3 ceTh HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJbBIINE JaHHBIC, MPUBOJUTH TPUMEPHI
UCTOYHUKOB WX TIOJYYCHUS W  HANpPaBJICHUS  HCIOJIL30BAHMS, YMEHUE
KJaccu(UIIMPOBATh OCHOBHBIC 3a/Ja4yd aHalIW3a JaHHBIX ([IPOrHO3UPOBAHME,
KJaccuukanus, KJIacTepu3alus, aHaIu3 OTKJIOHCHH), MOHUMATh
MOCJICIOBATEIHPHOCTD PEIICHUS 3a7a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYHCTKAa M OIICHKAa KavecTBa JaHHBIX, BBIOOp W/WJIM TIOCTPOCHHUE MOJICIIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allus TaHHBIX, MHTEPIPETAINS PE3yIbTaTOB,;

MOHMMAaHUE OCHOBHBIX MPHUHIMIIOB YCTpPOWCTBA W (YHKIUOHUPOBAHUS
COBPEMCHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB, TCHACHIIMN pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HAaBBIKAMU PaOOTHI C OIMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIAMU TTPOTPAMMHOTO OOeCIIeUeHUs U1 pelIeHus] yueOHBIX 3a/1a4 M0 BHIOpAaHHOU
crienuaIn3alnu;

HAJTMYHE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHITAIIAX OPTaHU3ANNHA U (PYHKITHOHHUPOBAHUS KOMITBIOTEPHBIX
ceTeid, 00 OOmMUX MPUHIUIIAX pPa3pabOTKu W (YHKIMOHUPOBAHUS HWHTEPHET-
MIPUIOKEHHM;



MOHUMAaHHE YIPO3 HHPOPMAITMOHHOM 0€30MaCHOCTH, UCIIOIB30BaHNE METO/IOB
U CPEACTB MPOTHBOJCUCTBHUS STUM Yrpo3am, coOtojieHne mep 0e30macHOCTH,
NpEeAOTBPAIIAIONIMX HE3aKOHHOE PACHPOCTPAHEHHE TIEPCOHANBHBIX JIAHHBIX,
coOmro/ieHne TpeOOBaHUN TEXHUKH OE30MaCHOCTH W TUTHEHBI MHpu padoTe ¢
KOMITBIOTEpAMH M JIPYTUMHU KOMIIOHEHTaMU ITU(PPOBOrO OKPYKEHHUsI, TOHUMaHUE
MPaBOBBIX OCHOB MCIOJIb30BaHMS KOMIILIOTEPHBIX MPOrpamMm, 0a3 JaHHBIX U padOThHI
B ceTu MIHTEpHET;

NOHUMAHHE OCHOBHBIX TMPUHIIMIOB JUCKPETH3alMU PA3JIUYHBIX BHUOB
uHdoOpMaIlK, YyMEHUE ONpelnesiTh HHPOPMALMOHHBIE O00bEM TEKCTOBBIX,
rpaduyecKuX M 3BYKOBBIX J@HHBIX IPHU 3aJaHHBIX NapameTpax IUCKPETH3alUH,
YMEHHUE OMpPEAENISITh CPEAHIO CKOPOCTh Mepe/iaun JaHHBIX, OLIEHUBATh U3MEHEHUE
BpEMEHU TMepeayr Npu HU3MEHEHUH HWH()OpPMAIMOHHOTO 00bEéMa MaHHBIX U
XapaKTEepUCTHUK KaHala CBA3H,;

YMEHHE UCIIOJIb30BaTh MPU PELICHUM 3a/1a4 CBOMCTBA MO3WLIMOHHOW 3alKCH
YyuCe, alTOPUTMA TOCTPOCHHUS 3aIIMCH YKCJIA B TO3UIIMOHHON CUCTEME CUUCIICHHUS C
3a/IaHHBIM OCHOBAHHUEM U ITOCTPOCHUS YHUCIIA TIO CTPOKE, COZIepKAIIEH 3aliCh 3TOTO
yuciaa B IMO3UIMOHHON CUCTEME CUMCICHHS C 3aJlaHHbIM OCHOBAaHUEM, YMEHHE
BBITIOJIHATH apu(METUUECKHE OTepallii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHE BBITMOJHATh MPeoOpa3oBaHUs JIOTMYECKUX BBIPAXKEHUM, HUCTOJIb3Ys
3aKOHBI ~aireOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKECHUE B
JTM3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJIBHBIX (hOpMax MO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCJEN0BaTh OOJACTh HCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NIEPEMEHHBIE, PEIIATh HECIIOKHBIE JIOTUYECKUE YPABHEHUS U CUCTEMbI YPABHEHUM;

NOHUMaHUE O0a30BBIX AITOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOM
uHpopMaruu (3amuch YKMcea B MO3UIIMOHHON CHCTEME CUHMCIICHUsS, HaXOXJICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIMara3oHe, 00paboTka MHOTOPA3PSAHBIX MEITBIX
YKCcel, aHaIM3 CUMBOJIBHBIX CTPOK M JIPYTHX), aJITOPUTMOB TIOMCKA U COPTHPOBKH,
YMEHHUE ONPEACNSATh CI0KHOCTh M3y4aeMbIX B Kypce O0a30BBbIX aJIrOPUTMOB
(cyMmmHupoBaHWE 3JEMEHTOB MAacCCHBA, COPTHPOBKAa MacCHBa, IepeOOpHBIC
QJITOPUTMBI, JIBOUYHBIN IMOUCK) W MPUBOJHUTH IMPUMEPHI HECKOJIBKHUX aJTOPHTMOB
Pa3HOM CJI0XKHOCTH JIJI PEIIECHUS OJTHOU 3a7a4u;

BJIQJICHUE YHUBEPCAIBHBIM SI3bIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusIMH O Oa30BBIX THIAX JaHHBIX MU
CTPYKTypaxX JaHHBIX, YMEHHE MCIOJIb30BaTh OCHOBHBIC  YIPAaBISIOUINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISTh AaHaIU3 MPEAJIOKEHHOW MPOrpaMMBl:
OTIPENIEIATh PE3yabTaThl paOOThl MPOrPaMMBbl MPHU 33JAHHBIX HUCXOAHBIX TAHHBIX,
ONpPENEIATh, IPU KAKUX HCXOAHBIX [TaHHBIX BO3MOXXHO MOJIYYEHHE YKa3aHHBIX
pe3yJIbTaTOB, BBISIBISATH JAaHHBIC, KOTOPhIE MOTYT MPHUBECTU K OmMUOKe B padbote
IPOrpaMmbl, HOPMYIUPOBATH MPEIOKEHHUS IO YIYUIISHUIO MPOTPAMMHOTO KOJa,



YMEHHE CO3/1aBaThb CTPYKTypUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBHI H
J€MOHCTPALIMOHHBIE MaTePHAJIbI C UCIOIF30BAHNEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrpaMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

yMEHUE UCTOIB30BaTh 3JIEKTPOHHbBIE TAOIUIIbI JJIsl aHANIN34, IPEICTABICHUS U
00paboTKM JaHHBIX (BKJIFOYAs BBIYUCICHHE CYMMBI, CPEIHET0 apu(METHIECKOTO,
HauOONBIIEr0 MW HAWUMEHBUIETO 3HAYCHUW, pEIICHHE YypaBHEHUH, BBIOOP
ONTUMAJBHOTO  pelleHus, MnoAOOp JWMHUU  TPEHJA, pelieHHe  3ajad
POTHO3UPOBAHHMS).

B mpormecce usydenus kypca uHGOpPMATHUKH YTIyOJEHHOTO YpoBHA 6 11
Kilacce 00yJarommuMHuCs Oy TyT JOCTUTHYTHI CIEIYIOIINE MTPEIMETHBIC Pe3yIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOBI, JOMYCKAIOMIHNE OJHO3HAYHOE
JIEKOIUpOBaHUe cooOmeHnl (MpepUKCHBIE KOJBI), HCIOIB30BaTh IMPOCTEHIINE
KO/IbI, KOTOpbIE MO3BOJIAIOT OOHAPYKMUBATh U UCIPABIIATH OMIMOKU MPH Mepeaaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONINI HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUsI TMPH HW3BECTHON YacTOTE CHUMBOJIOB, MOSCHATH MPUHIUIIBI
pabOoTHI IPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUYECKUE 3ajlaud, CBSI3aHHBIE C aHAJIU30M TrpadoB
(3amauu MOCTPOCHHUS ONTUMATIBLHOTO MyTH MEX/Ty BEPIIUHAMHU Tpada, OrpeIeIeHus
KOJIMYECTBA PA3IMYHBIX TyTed MEXIy BepIIMHAMH OPHEHTUPOBAHHOTO
AIMKJINYECKOTO rpada), yMEHHE HCII0JIb30BaTh ACPEBhs ITPH aHAIH3E U IOCTPOCHHUH
KOJIOB U JUIsl IPEACTABIICHUSI apU(PMETHUECKUX BBIPAXECHHUM, MPU PELICHUH 3a7a4
IIOUCKAa U COPTUPOBKHU, YMEHHUE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY aJITOPUTMY,
pa3pabaThiBaTh 1 0OOCHOBBIBATH BHIUTPHILIIHYIO CTPATETUIO UTPHI;

yMEHHE pa3padaTeiBaTh U pEATM30BBIBATH B BHUIE NporpaMM 0a3oBbIC
QITOPUTMBI, YMEHHE HCIIOJIb30BAaTh B MPOTpaMMax JaHHBIC PA3IUYHBIX THIIOB C
y4€TOM OrpaHMYEHHUI Ha JUamna3oH UX BO3MOXKHBIX 3HAUEHUH, MPUMEHSITHh NpU
PCLICHUY 33/1a4 CTPYKTYPBhI JaHHBIX (CIIHCKH, CIIOBApH, CTEKH, OYEPEIH, IEPEBb),
UCIIOJIb30BaTh 0a30Bble OMNEpAlMM CO CTPYKTYpaMH JaHHBIX, MPUMEHSThH
CTaHJIApPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI JJIsi 00paOOTKHU YMCIOBBIX JaHHBIX U
CHUMBOJIBHBIX CTPOK, HCIOJB30BaTh MpH pa3paboTke MporpaMMm OHOIHOTEKU
HOJNpOrpaMM, 3HaThb (DYHKUMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpe/bl pa3pabOTKH, yMEHUE UCIIOIB30BaTh CPEJICTBA OTIAJAKU IPOrpaMM B
cpelie MpoTrpaMMHUPOBaHUs, YMEHHE TOKYMEHTHPOBAThH MPOTPaAMMBI;

yMEHUE CO37aBaTh BEO-CTPAHUIIBI;

BJIa/ICHUE OCHOBHBIMU CBEJICHUSIMH 0 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBaxX
CO3JaHusl M PabOThl ¢ HUMH, YMEHHUE HUCIIOJIb30BaTh TAOIUYHBIC (PEISIIMOHHBIC)
0a3bl JaHHBIX (COCTaBJIATH 3alpPOCHl B 0a3ax JaHHBIX, BBIOJIHITH COPTUPOBKY H
MOUCK 3amucedl B 0a3e JaHHBIX, HAMOJHATh Pa3pabdOTaHHYI 0a3y MaHHBIX) U
CIPaBOYHBIC CHCTEMBI,



YMEHHE MCIOJB30BaTh KOMIIBIOTEPHO-MaTeMaTHIECKUE MO ISl aHalIn3a
00BEKTOB U MPOIECCOB: (POPMYIUPOBATH IEb MOICTUPOBAHUS, BHITIOIHATH aHATIN3
pE3yJIbTAaTOB, MOJYYEHHBIX B XOJI€ MOJICIMPOBAHMs, OLEHUBAaTh COOTBETCTBHE
MOJIENId MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABIATh PE3yIbTaThl
MOJICTTHPOBAHUS B HATJISITHOM BUJIC;

YMEHHE OpraHW30BBIBATH JHYHOE HWH()OPMALMOHHOE MPOCTPAHCTBO C
UCTIOJb30BAaHUEM PA3IUYHBIX CPEACTB LHUQPPOBBIX TEXHOJOTHH, MOHUMAHUE
BO3MOKHOCTEM LH(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, IUPPOBBIX
00pa30BaTeNbHBIX CEPBUCOB;

MOHUMaHNE OCHOBHBIX MPHHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTPaHUYCHUS
NPUMEHEHUSI TEXHOJOTUH MCKYCCTBEHHOT'O HMHTEJUIEKTa B PA3IMYHBIX 00JACTSIX,
HAJIMYUE TNPEJCTaBICHUA O Kpyre peulaeMblX 3aJad MalliHHOrO OoOydeHus
(pacnio3HaBaHus, KiIacCU(BUKAIMU U MPOTHO3HPOBAHKS) HAIMYUE TPEACTABICHHIA
00  WCTHONB30BAaHWU  HMHPOPMAIIMOHHBIX  TEXHOJOTHMA B  Pa3jMYHBIX
npodeccruoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne ni/m Kontposabuble | IIpakTHueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ludgpoBasi rpaMoTHOCTH
11 KomrbroTep - yHHBEpCaIbHOE YCTPOWCTBO 6
' 00pabOTKU JaHHBIX
1.2 [TporpammHoe obecnieueHue 6
1.3 KomnrerorepHslie cetu 5)
1.4 WNudopmannonnas 6€300acHOCTb 7 2
Hroro o pazneny 24
Paznen 2. TeopeTudeckne 0CHOBbI HHPOPMATHKH
[IpencraBnenne HHPOPMALIUH B
2.1 P bop 19 2
KOMITBIOTEpE
2.2 OcHOBBI aJIr€OpBl JTOTUKU 14 1
2.3 KommnbrorepHas apudmerrka 7 1
Hroro mo pazneny 40
Pa3znen 3. AropuTMbl 1 IPOrpaMMHUPOBaHKE
3.1 BBenenne B mporpaMMupoBaHHe 16 0.5
3.2 BcnomoraTenbHbIe anropuTMbI 8 2
3.3 UwrcneHHBIC METOTBI 5 3
34 AnropuT™MbI 00pabOTKH CUMBOJIBHBIX 5 1
' JTAHHBIX




3.5 Anroput™bl 06pab0OTKH MaCCHBOB 10 3.5
Uroro no pazneny 44
Pasznen 4. UnpopmaumoHHbIe TEXHOJIOTHH
4.1 O6paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHau3 TaHHBIX 8 3
Hroro mo pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 21.5




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue pa3ieioB H TeM (umdposrbie)
Ne ni/n Kontposbnbie | IlpakTHueckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Teopernueckue 0oCHOBBI HHPOPMATHKH
WNndopmanus u nahopMaioHHbIe
1.1 dopman opan 10 25
IPOIIECCHI
1.2 MonenupoBanue 8 2
Hroro mo pazneny 18
Pa3nen 2. AliropuT™MbI H IPOrpaMMHPOBAHNE
2.1 DNEeMEHTHI TEOPUH AJTOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
POTPaMMHUPOBaHUS
Hroro no pazneny 50
Pa3nen 3. UndopMannoHHbIe TEXHOJIOTHH
31 KomMmnerorepHo-MaTeMaTHUECKOE 8 9
' MOJIETTMPOBAHHE
3.2 Ba3el qa”HHBIX 10 4
3.3 Be06-caiitb 14 4
3.4 KommnberorepHnas rpaduka 3.5
3.5 3D-MonmenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypcbl

TpeboBaHMs TEXHUKH O€30MACHOCTH U
TMTHEHBI IPH paboTe ¢ KOMITBIOTEPaMU U
JAPYTUMH KOMIIOHEHTaMU IIU(PPOBOTrO
OKPY’KEHHUS

[TpuHLIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM

OOMeH TaHHBEIMM C ITOMOIIBIO IIIHH.
KoHTposeps! BHEIIHUX yCTPONCTB

ABTOMAaTHYECKOE BBITIOJTHEHUE MPOTPAMMBbI
MPOLIECCOPOM

OnepartuBHas, IOCTOSIHHAS U
JOJITOBpEMEHHAs1 MaMATh. KoHTposepsl
BHEIIHUX yCTPOHUCTB. IIpsamoit noctyn k
naMsATH

COBpeMeHHBIe KOMITBIOTCPHBIC TCXHOJIOTUU

[IporpamMMHOe 0OecTieueHNue KOMITBIOTEPOB,
KOMIIBIOTCPHBIX CUCTCM U MO6I/IHLHBIX
YCTPOMCTB

CucremHoe IMporpaMMHOC obecneyeHue.
OHepaL[I/IOHHLIC CHUCTCMBI




Yrunutsel. [{paiBepsl yCTPOUCTB.

o [TapamiensHOE IPOrpaMMHUPOBAHKE

10 WucTannsamus 1 NIenHCTAIISIHS
MPOrPaMMHOTO OOeCTICUeHUs
®daiinoBbie cuctemsl. [IpuHIUIIBI

11 pa3MenieHusi 1 UMeHOBaHUs (ailioB B
nonroBpemeHHoU namsaTH. [laGiaoub! mist
ornucaHus rpymn ¢aiion
3akoHoatesbeTBO Poccuiickoit denepannn

12 B 00JIaCTH MPOTPAMMHOTO 00ECTICUCHUS U
JTAHHBIX
[TpyHIHITE TOCTPOSHUS U aIlapaTHBIE

13 KOMITOHCHTBI KOMITBIOTEPHBIX CETCH.
CeTteBble TPOTOKOJIBI

14 Cetp UnTEpHET

15 Pasnenenue IP-cet Ha 11oACEeTH C ITOMOIIBIO
MAaCOK ITOACETEN

16 CereBoe aIMUHICTPHPOBAHNE
Buner nestenbHocTH B cet IHTEpHET.

17 Cepsucsl UnTeprera. ['ocymapcTBeHHbIE
ANIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmanronnas 6€30macHOCTh

19 BpenonocHble mporpaMmMHOe 00ecIedeHHe U
MeTO]1bl 0OpBOBI C HUM

20 [IpakTudeckas paboTta Mo Teme

" AHTMBHMpPYCHBIE IPOTPAMMBI"




21

Opranu3zanus JMYHOTO apXyuBa HH(OPMALIUH.
Pe3epBHoe konupoBanue. [laposbHas
3aIuTa apXxuBa

22

[udpoBanue JTaHHBIX

23

Anroputm mudpobanus RSA.
Creranorpadus

24

[IpakTuueckas pabora o Teme
"[lIudppoBanue naHHbIX"

25

WNudopmarnus, 1aHHbIC ¥ 3HAHUS.
WudopmanmoHHbIE TPOIECCHI B IPUPO/IE,
TEXHUKE U 00IIECTBE

26

HenpepbIBHBIE ¥ TUCKPETHBIC BETUYUHBI U
curHaibl. Heo0XoauMocTs AUCKpeTHU3aluu
uH(pOopMaInH, MpeJHaA3HAYCHHOHN 715
XpaHeHus, mepeaadn u 00padoTKH B
U(POBBIX CUCTEMAX

27

JIBon4HOE KOAMpoBaHue. PaBHOMEPHBIE
HEpaBHOMEPHBIC KOJIbl. JlekomupoBaHue
COOOIIEHHH, 3alIUCAHHBIX C IIOMOIILIO
HEPaBHOMEPHBIX KOJIOB

28

Ycenosue ®ano. [loctpoenne 01HO3HAYHO
JEKOIUPYEMBIX KOJIOB C TOMOIIBIO IepEBa.
I'pad An. A. MapkoBa

29

EnwHAIB 13MEpEeHHs KOJTMYeCTBa
nHpopmaruu. AndaBUTHBIN TOAXOI K
OLICHKE KOJMYECTBA UH(OpMAIIHU

30

CucreMbl CUHUCIIEHUS




[TepeBoa uncen U3 OAHON CUCTEMBI

31 CUHCIICHUS B IPYTYIO
JIBon4Hasi, BOCbMEpUYHasl U

32 [IeCTHAIIATepUIHAS] CHCTEMbI CUYUCIICHUS,
CBSI3b MEXYy HUMH
JIBonuHasi, BOCbMEpUYHAs U

33 HIeCTHAALATEePUYHAs CUCTEMbI CUMCIICHHUS,
CBSI3b MKy HUMH
JIBouuHasi, BOCbMEpUYHas U

34 1iecTHaaaTepUYHasi CHCTEMbI CUUCIICHU,
CBSI3b MEXKAY HUMU

35 Apudmernueckue oneparyu B
MTO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

36 TpouuHas ypaBHOBEILIEHHAs cCCTEMA
CUUCIICHUS

37 JIBOMYHO-JECATUYHASL CUCTEMA CUUCIICHUS

38 KomupoBanue TekcToB

39 PactpoBoe koaupoBanue n3o0paxxeHun
[IpakTuueckas pabora o Teme

40 " IuckpeTusanus rpapuueckoi
uHdopmarun"
[IBeToBbIE MOAENN. BexkTopHOE

41 KoaupoBanue. @opmatsl (Haitiios.
Tpéxmepnas rpaduka. @paxranpHas
rpaduka
KonupoBanue 3Byka. OnieHka

42 MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX

JAaHHBIX MTPH 3aJaHHBIX YaCTOTEC




JUCKPETU3AIMU U PA3PSIAHOCTH
KOJIMPOBAHUS

[IpakTruyeckas paborta o Teme

43 " JluckpeTu3anus 3ByKoBoi nHpopmanuu'

44 OcCHOBBI QJITE€OPHI JTOTUKH

45 Jlornueckue onepaunu. TaOauis!
WUCTHHHOCTHU
Jloruueckue BoIpaskeHus. Jlornueckue

46 TOX7ecTBa. J[oka3aTeabCTBO JIOTHYECKUX
TOKIECTB C IIOMOUIBIO TAOJIUI] HICTUHHOCTH
[TpakTrueckas padora o teme «Iloctpoenue

47 U a”HaJIN3 Ta0JIUI] UICTUHHOCTH B TaOJIMYHOM
IIPOLIECCOPEN

48 Jlornyeckue omnepamnuy U onepaiy Hal
MHO>KECTBaMU

49 Jlornueckue omneparnyy U Onepaiuy Hajl
MHOXECTBAMHU

50 3aKkoHbI anreOphl JOTUKU. DKBUBAJICGHTHBIC
peoOpa3oBaHus JIOTHYECKUX BBIPAXKESHUIN

51 Jlornyeckue ypaBHEHHS U CHCTEMBI
YpaBHEHUI
Jlornueckue GpyHKIMH. 3aBUCUMOCTh

52 KOJINYECTBA BO3MOYKHBIX JIOTHYECKUX
(GYHKIHH OT KOJTMYECTBA apTyMEHTOB.
[TonHbIe cucTeMBbl JOrHYECKUX QYHKIUI
Kanonnyeckue hopMbl TOrHYECKUX

53 BbIpakeHUI1. COoBEpIICHHbBIE

JAU3BIOHKTUBHBIC 1 KOHBIOHKTUBHBIC




HOpMaJsbHbIE (POPMBI, aJITOPUTMBI UX
MIOCTPOEHHUS 0 TaOJIHIIE HCTUHHOCTU

54

Jlornueckue 37€MEHTHI B COCTaBE
KOMIIBIOTEpA

55

Tpurrep. Cymmarop. MHoropaspsigHblil
CyMMaTop

56

[TocTpoeHune cxem Ha JJIOTUYECKUX
AJeMEHTaX. 3aluCh JOTHIECKOTO BHIPAKCHHS
10 JIOTUYECKOHN CXeMe

57

Muxkpocxembl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

[IpencraBieHue LeIbIX YUCEN B TAMATH
KoMIibroTepa. OrpaHUYEeHHOCTh IUana3oHa
YyHUCel MPY OTPAHUYEHUHN KOJIUYECTBa
pa3psanoB. [lepenonnenue pa3psaHoOil CETKU

59

be33nakoBble U 3HAKOBLIE JaHHBIE.
3HAKOBBIM OMT. JIBOMYHBIN TOIIOIHUTEIIBHBIN
KO/l OTPULIATEIbHBIX YUCE

60

[ToOuToBBIE TOTHYECKHE ONIEPALIUU.
Jlornueckuid, apuMeTHUECKUI 1
UUKITUYECKUI CIBUTH

61

[udpoBanue ¢ TOMOLILI0 TOOUTOBON
onepauuu «uckmovaroniee NJIN»

62

Hpe,Z[CTaBHCHI/Ie H XPAHCHUC B IaMATHU
KOMIILIOTCPA BEIICCTBCHHBIX YUCCII

63

Brinosninenue onepanuii ¢ BEIIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK TpH
BBIUUCIIEHUAX




[IpakTuueckas pabora no teme «M3yuenue

64 MOPa3psAHOTO MAIIMHHOTO MPEACTaBICHUS 1 1
LEJbIX U BEUIECTBEHHBIX YUCEI»

65 AHanu3 anropuTMoB 1
Dransl penieHus 3aa4 Ha KOMIbIOTEPE.

66 WHcTpyMeHTallbHBIE CPEACTBA: TPAHCIIATOP, 1
OTIAYUK, TPODOUITHPOBIIIHK
Cpena nporpammupoBanus. KoMmmusinys u

67 MHTEpIIpeTanus nporpaMm. BuprtyanbHbie 1
MaluHbl. IHTerpupoBaHHas cpesia
pa3paboTKu

68 MeToabl OTJIAAKH TPOrpamMm 1

69 Tumbsl nepeMeHHBIX B S3bIKE 1
MIPOrPaMMHUPOBAHHUS

70 OO0paboTKa HeJIbIX YhCce 1

71 O0paboTKa BEIECTBEHHBIX YHCEI 1

72 Crny4daifHple U TICEBIOCTyYalHbIC Ynciia 1

73 Bersnenus. CnoxHble yCI0BUS 1

74 [uksl ¢ ycmoBueM 1
[{uKIIBI IO IEPEMEHHOM.

75 B3anMo3aMeHs1eMOCTh pa3IMuHbIX BUIOB 1
ITUKIIOB

76 O06paboTka HaTYpaJbHBIX YHCEN C 1
MCTIOJIb30BAHUEM LIUKJIOB
HaxoxaeHnue Bcex MpoCThIX YUCEI B

77 3amanHoM nuana3one [Ipaktuyeckas pabora 1 05

no Teme «Pemenune 3a1au MeTo10M
nepedopa»




78 WNuBapuant nukia 1

79 JlokyMeHTUpOBaHUE MPOTpamMm 1

80 O0paboTKa JaHHBIX, XpaHAIIMXCS B (paimax 1

81 Pa30uenne 3a1aun Ha m03a0a49l 1
Hcnonws3zoBanne cranmapTHOW OMOIMOTEKH

82 A3bIKa IporpaMmupoBanusl. [logkinrouenue 1
OMOJIMOTEK MOIIPOrpaMM CTOPOHHHUX
IpOU3BOAUTENEH

83 [Moanporpammer (poreypsl U GYHKITHIH)

84 [Moanporpammsr (poreypsl U GYHKINH)

85 HpaKTquCKaff'pa6OTa no teme "'Pa3pabotka 1
HOJIPOrpaMM
Pexypcus. PekypcuBHbIe 00BEKTHI

86 (dbpakrainsr). PekypcrBHBIC TIpOLIETYPHI U 1
¢byHkumu. Mcnonp3oBaHue CTeKa IS
OpTaHU3aIH PEKYPCHBHBIX BHI30BOB

87 [IpakTruyeckas paborta o Teme 1
"PexypcuBHbIE TOATIPOrpamMMBI "

88 Moy nbHBIN TPUHLIMI TOCTPOCHUS 1
porpamMm

89 YucneHHbIe METOBI 1

90 [TpakTuyeckas padota no Teme «HucneHHoe 1
peleHre ypaBHEeHUI»

o1 Hcnonws3oBaHne QUCKpeTU3aluu B 1
BBIUMCIIUTENbHBIX 3a/1a4ax
[TpakTudeckas pabora o Teme

92 «IIpnbnmxEHHOE BBIUMCIEHNUE JUIUH KPUBBIX 1

U TUIomaaei puryp»




93

[TpakTuyeckas padora o Teme «Ilomck
MakcuMyMa (MUHHMYyMa) QyHKIIAH»

94

OO6paboTKka CHMBOJIBHBIX JTAaHHBIX.
AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOICYET KOJUYECTBA MOSABIEHUI CHMBOJIA B
CTpOKE

95

Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3bueHue CTPOKU Ha CJI0BA 10 MPOOEIbHBIM
CHMBOJIaM

96

AnTOpUTMBI 00PaObOTKH CUMBOJIBHBIX CTPOK:
MOUCK MOJICTPOKH BHYTPH JIaHHOW CTPOKH;
3aMeHa HalICHHOH MOJCTPOKHU Ha JIPYTYIO
CTPOKY

97

[IpakTuueckas pabora no teme "O6paboTka
CTPOK C MCTOJIb30BaHNeM (pyHKIMI
CTaHJAPTHON OMOJIMOTEKHU s3bIKA
IpOrpaMMHUpPOBaHUS"

98

I'eneparus cioB B 3aaHHOM alipaBuTe

99

MaccuBsl 1 IOCIEA0BATENBHOCTH YHUCEN.
[IpakTuyeckas pabora no Teme "'3amnonHeHue
Mmaccuba”

0.5

100

O060061mEHHbIE XapaKTEePUCTUKN MacCHBa

101

JIMHEWHBIN MONCK 3aJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas padbora o Teme
"JINHEHHBIA OMCK 3aJaHHOT0 3HAYECHUS B
Maccuse"

0.5




[IpakTuueckas pabora no teme "Tlounck

102 MHHAMAIBHOTO (MaKCHMAIIbHOT'0) 3JIEMEHTA 1 1
B YHUCJIOBOM MaccuBe"
CopTHupoBKa OJHOMEPHOTO MaCcCHBA.

103 IIpocTsie METOABI COPTUPOBKH. 1 05
[IpakTnueckas pabora no teme "IIpocTeie '
METO/]Ibl COPTUPOBKHU MaccuBa'
CoprupoBka cnusiHueM. beictpas

104 coptupoBka MaccuBa (anroputm QuickSort). 1 05
[TpakTudeckas padora no Teme ""bricTpas '
COpTHUPOBKA MaccuBa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 maccuse. [Ipaktuueckas pabora 1o reme 1 0.5
" JIBOMYHBIN TTOUCK"

106 JIByMepHbIe MaCCHBBI (MaTPHUIIBI) 1

107 AAropuTMBI 00pabOTKH MaTpPHIL 1

108 Pemtenue 3amay ananmsa qaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIeccopa 1

110 KommnprorepHas BEpcTKa TeKCTa 1
[IpakTuueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MaT€MaTUYECKUMU 1 1
dbopmynamu"

112 HNHCTpyMEHTBI pEeLiEeH3UPOBAHMS 1

113 [IpakTuueckas pabora o Teme 1 1

"MHOrOCTpaHUYHbIE TOKYMEHTHI




114

Oo6naunsie cepBuchl. KomnekrusHas pabota
¢ mokyMeHTamu. [IpakTiueckas paboTa 1o
teme "KosektuBHas paboTa ¢
JTOKyMeHTamMu'"

0.5

115

Ananu3 ganueix. bosbline faHHbie

116

MarmuHHOe 00y4yeHue

117

AHanu3 TaHHBIX C TIOMOIIBIO YJICKTPOHHBIX
TaOIAIL

118

[IpakTruyeckas pabota o Teme "'AHanus3
JAHHBIX C TOMOIIBIO AJIEKTPOHHBIX Ta0uI"

119

[TocTpoenue rpadukoB QpyHKITHI.
[TpakTrueckas padota o teme "HarmsmHoe
MPEICTaBJICHUE PE3yJIbTaTOB
CTaTUCTUYECKOM 00paOOTKU JaHHBIX B BUJIE
JarpamMm CpeicTBaMH PeIaKTopa
AJIEKTPOHHBIX TabmHI"

0.5

120

Jluanu Tpenna. [Ipakruueckas padoTa mo
teme "Tlogbop nuHMM TpeHa,
IPOrHO3UpOBaHue"

0.5

121

[TonGop napamerpa. [IpakTuueckas padbora
o Teme "UHCIIEHHOE pPelIeHHe YPaBHEHUM ¢
MTOMOIIIBIO TI0100pa rmapamerpa’

0.5

122

OnTuMu3aIms Kak MOUCK HAMITydIIeTro
pEIICHNUS B 33JJAHHBIX YCIOBHSIX.
[IpakTrueckas padota o teme "Pemenue
3a7a4 ONTHMU3AIUHU C IIOMOIILI0
AJICKTPOHHBIX TabIMIT"

0.5

123

PesepBHOE Bpems




124 PesepBHOe Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOe Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMms 1
136 PezepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 21.5




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTposbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHHst

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

KonuuectBo undopmarmu

AJ'II‘OpI/ITMBI CXKaTusd JaHHBIX

Anroputm Xaddmana

[TpaxTuueckas pabora no teme "Cxxatue
JAaHHBIX C TIOMOUIBIO aJIrOpUTMa
Xapdpmana"

Anroputm LZW

AJ'IFOpI/ITMBI CXKaTus JaHHBIX C ITOTCPSAMU.

[TpakTrueckas padota o teme "Cixatue

JaHHBIX ¢ moTepsiMu (anroputmsl JPEG,
MP3)"

0.5

CKopocTh Tiepeiauu JaHHBIX

[TomexoycTONYMBBIE KOJIbI

[TpakTrueckas paboTa mo Teme
"[lomexoycTOHYMBBIE KOIBI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3auMoieiictBre. CucTeMHBIN 2PPeKT.
VYnpasneHnue Kak HHQOPMALIMOHHBIN
nporiecc. OOpaTHas CBS3b

11

Mogaenu u MoaenupoBaHue

12

I'padmr

13

Pemenue 3ama4d ¢ momoruisio rpagos




14

[epeBbs

15 OCHOBBI TEOPUH UTD
[TpaxTuueckas pabora no teme "Tlonck

16 BBIMTPBIIIHON CTPATErMH B UTPE C MOJHOMN
undopmarmein”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [TpakTrueckas padota o Teme "CpeacrTra
UCKYCCTBEHHOT'O MHTeJIeKTa"
dopmanuzanys NOHATHS aJrOPUTMA.

19 Mammna TrropuHra Kak yHUBepcajbHas
MOJIEJIb BEIYUCIEHUN. Te3uc
Yépua—Tpropunra
ITpakTnueckas paboTa o Teme

20 "CocTaBieHre POCTOI MPOrpaMMBbl JIJIst
ManuHbl Trropunra”

21 Marmuna ITocta

22 Hopwmanbnsie anropudmer Mapkosa
ANTOPUTMHUYECKH HEPa3peIInMbIe

23 3aj1a4M. 3a/1a4a OCTaHOBA.
HeB03MOXKHOCTh aBTOMAaTHYECKON
OTJIAJIKHA IPOTPaMM

24 Cno>XHOCTb BBIYUCIICHUI
[Touck NpoCTHIX YUCEI B 33 JaHHOM

25 JIMAIia3oHe ¢ MOMOIIBIO arOpUTMa
«pemieto IparoceHar

26 [TpakTuueckas pabora no teme "Tlonck

MIPOCTHIX YKCET B 33JIaHHOM Juana3oHe"




27

MHoropa3psiaHble 1ieJible Yucia, 3aJa4u
JUTMHHOH apu(MeTuKu

28

[TpakTuyeckas pabora o Teme
"Peanu3anus BEIYUCIEHUH C
MHOTOpa3psAHbIMU YHCIAMH

29

CrnoBapu (accoMaTHBHBIC MACCHUBHI,
oTtoOpakeHus). X3MI-TaOIUIIbI.
[Toctpoenue angaBUTHO-4ACTOTHOTO
CJIOBaps s 33JJaHHOTO TEKCTa

30

[TpakTyeckas pabora 1o Teme
"[ToctpoeHue ajihaBUTHO-4ACTOTHOTO
cJoBaps AJs 33JJaHHOTO TeKcTa'

31

AHann3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue mocienoBaTeIbHOCTEN IO
mabsiony. PerysipHbie BEIpaKeHHUS.
YacToTHBIN aHAIN3

32

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Crexku. AHanu3 npaBUIbLHOCTH
CKOOOYHOTO BBIPAKEHUS

34

Berurcienue apupmMeTudeckoro
BBIPQKCHUS, 3aITUCAHHOTO B
noctukcHon hopme

35

[IpakTnueckas paboTa o Teme
"Brrancnenue apupMeTuIecKoro
BBIPA)KCHUSI, 3aIIUCAaHHOTO B
nocTdukcHou popme"




36

Ouepenu. Mcnonb3oBanue ouepenu ams
BPEMEHHOI'O XpaHEHUS JaHHbIX

37

[TpakTudeckast paboTa Mo Teme
"HMcnonp3oBaHue ouepean”

38

HepeBbsi. Peaninzanus aepena ¢ moMOUIbIO
CCBUIOYHBIX CTPYKTYp. J|BoM4HbIE
(ounapusie) nepeBbs. [locTpoenue nepea
JUIS 33JJAHHOTO apH(PMETHIECKOro
BBIPAKCHUS

39

[TpakTudeckas padboTa 1Mo Teme
"Hcnonb30BaHuE I€PEBHEB IS
BBIYHCIICHUS apu(METHIECKIX
BBIpXEHUI"

40

PekypcuBHBIC aropuTMBI 00X0]1a JIepeBa.
Hcnonp30BaHue CTeKa M OYEPEIH JIS
00xoa nepena

41

PekypcuBHbIE anroputMsl 00Xo0/1a AepeBa.
Hcnonp30BaHue CTEKa M OYCPEIH IS
00xoma nepena

42

Anroputwmsl Ha rpadax. [loctpoenune
MHUHHMaJIHHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xon rpada B
HIUPHUHY

44

KonnuecTBO paznuyHbIX MyTell MEXITY
BEpIIMHAMU OPUEHTHUPOBAHHOTO
aIMKJINYEcKoro rpada




45

Anroput™m JlefiKCTpHI.

46

[pakTuyeckas padbora mo reme
"Bpruncnenue UIMHBI KpaTYaiInero myTH
MEK1y BepIIMHaMU rpada (anropurm
JetikcTpsr)”

47

Anroput™m ®@noiiga—Y opiiasia

48

3ajauu, pemaeMbpie ¢ TOMOIIBIO
JTUHAMUYECKOTO IIPOrpaMMUPOBAHHUSL.
BBIUHCJICHHE PEKYPCUBHBIX (DyHKUINN

49

[TpakTryeckas pabora o Teme
"Boruncienue peKypcuBHBIX (DYHKITHIA ¢
MIOMOUIbIO JUHAMUYECKOTO
IPOrpaMMUpPOBAHUA"

50

3aznayu, pemaeMple ¢ IOMOLIBIO
JUHAMHAYECKOTr0 IPOrPaMMUPOBAHUSA
MOACYET KOJIMYECTBA BAPUAHTOB

51

[TpakTrueckas padota o teme "lIlomcuér
KOJINYECTBA BAPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOTO MTPOrPaMMHUPOBAHUS"

52

3agauu, penraeMple ¢ TOMOIIBIO
JTMHAMHUYECKOTO MPOTPaMMHUPOBAHUS
3a1a4d ONTHUMHU3AIUH

53

ITonsiTHe 0 mapagurmax
nporpammupoBaHusi. O030p SI3bIKOB
IPOrpaMMHUPOBAHUS

54

[TonsiTue 06 00BEKTHO-OPUEHTHPOBAHHOM
IPOTPaMMHUPOBAHUH




O0BexThI U Knacchl. CBOMCTBA U METO/IBI

55
00BEKTOB
56 OOBEKTHO-OPHEHTUPOBAHHBIN aHAIIN3
[IpakTnueckas pabota 1o Teme
57 "Hcnonp30BaHne rOTOBBIX KJIACCOB B 1
nporpamme”
58 PazpaboTtka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[TpakTuyeckas padora "Pa3paboTka
59 MPOCTOI MPOrpaMMBbI C UCIIOTIB30BAHUEM 1
KJIaccoB"
Nukancymsiuus. [Ipakruaeckas padora mo
60 teme "Pa3paboTka kiacca, 0.5
MCTIOJIBb3YIOLIET0 HHKAIICYJIISIMIO"
61 Hacnenosanwue. [Tomumopduzm
62 [TpakTryeckas pabora o Teme 1
"Pa3paboTka nepapxuu Ki1accoB"”
Cpenpl OBICTPOH pa3pabOTKH MTPOTPaMM.
63 [TpoexTrpoBanue uHTepdeiica
MI0JIb30BaTENs
64 [IpoexTupoBanue uTEpPeiica
MOJIb30BATEIS
65 Vcronp30BaHue TOTOBBIX YIPABIIEMBIX
AIIEMEHTOB JIJIs TIOCTPOEHUs HHTepdeiica
[TpakTuyeckas pabora o Teme
66 "Pa3paboTka nporpammsl ¢ rpau4ecKkumM 1

uHTepdeiicom”




W3yueHne BTOPOro s3bIKa

o7 MIPOTPaMMHUPOBAHHS

68 W3ydeHne BTOPOTo SA3bIKa
IPOrPaMMUPOBAHHUS

69 Oranbl KOMIIBIOTEPHO-MaTEMaTHYECKOTO
MOJIETTUPOBAHUS
Jluckperu3arysi mpu MaTeMaTHIeCKOM

70 MOJICTTUPOBAHUY HETIPEPHIBHBIX
npoueccoB. MoaenupoBaHue JIBHKEHUS

7 [TpakTudeckast paboTa 1Mo Teme 1
"MoaenupoBaHue IBHKECHUS
MonenupoBaHue OMOIOTUYECKUX CUCTEM.

79 [TpakTudeckas paboTa mo Teme 05
"MopenupoBaHue OUOIOTHUECKUX '
cuctem"

Matemaruueckue MoJIeu B SKOHOMHUKE.

73 BoruncnuTenbHble SKCIIEPUMEHTHI C
MOJICTISIMU
BepositHocTHbIE MOAenu. [IpakTrueckas

74 pabora o Teme "Mmutanmonsoe 05
MOJIETTMPOBAHUE C TOMOIIBI0 METO1a
MonTe-Kapno"

75 KommbroTepHoe MOAETHMPOBAHNE CHCTEM
YIpaBICHUS

76 OO6paboTka pe3yIbTaToOB SKCIIEPUMEHTA

77 Tabnauunbie (penAuoHHbIe) 0a3bl JAHHBIX

78 [Touck, copTUpOBKa U (PUIBTPALIUSL

JTAHHBIX. 3aIpOCHl Ha BEIOOPKY JTaHHBIX.




3anpockl ¢ mapaMmeTpaMu. Beraucisiemsie
IIOJISL B 3aIIpOcax

[Tpaktuyeckas padora no Teme "Padora ¢

79 . .
rOTOBOM 0a30i TaHHBIX"
MHuororabiau4Hble 0a3bl JaHHBIX. THITBI

80 cBsI3el MeX Iy TabnuiamMu. BHemHui
kito4. LlenocTHOCTh 0a3bl TaHHBIX
[IpakTnueckas paboTa o Teme

81 "Pa3zpaboTka MHOTOTAOIMYHOI Oa3bI
NaHHBIX"

82 3anpockl K MHOTOTAa0JIMYHBIM O6a3aM
JTAHHBIX

83 [TpakTryeckas padota no Teme "'3anpocsl
K MHOIOTa0JIMYHON 0a3e TaHHBIX'

84 SA3b1k ynpasneHus gaaasiMa SQL
[TpakTudeckast paboTa Mo Teme

85 "VrpasieHrne JaHHBIMU C TIOMOIIBIO
si3pika SQL"

86 Hepensitmonnsie 6a3bl JaHHBIX.
DKCHEPTHBIE CUCTEMBI

87 NHTepHeT-prioKeHus
IlonsiTHE O CEpPBEPHON U KIUEHTCKON

88 qacTsax caita. TeXHOIOTHS «KITUSHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTATKH

89 OcHoBsl s1361ka HTML

90 [IpakTnueckas paboTa o Teme

"Co3nanue TeKCTOBON BeO-CTpaHMIIBI"

91

OcHoBoI a36ika HTML




92

OcHoBoI a3bika HTML

[pakTryeckas paboTa Mo Teme
"Co3nanue BeO-CTpaHHMIIbI, BKIIOYAIOIIEH

93 . 1
MYJIbTUMEHIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHbBIC, BHI€0)"
OCHOBBI KaCKaJJHBIX TaOJIHI] CTUIICH
94
(CSS)
[IpakTnueckas paboTa o Teme
95 "OdopmiteHre CTPaHUIIBI ¢ TTOMOIIIBIO 1
KacKaJIHbIX Talyui cTuieii”
96 Cuenapuu Ha si3bike JavaScript
97 Cuenapuu Ha si3bIke JavaScript
98 ®dopmbl Ha BeO-CTpaHHUILIS
99 [TpakTuueckas paboTa mo Teme 1
"O6paboTka naHHbIX hopMm"
100 Pasmenienue Be6-caiiToB. Ycimyra
XOCTHHTA. 3arpy3ka (aiiioB Ha CalT
Kanpuposanue. Hcnpasienue
101 HepcnelfTI/IBH. I'mcrorpamma. Koppeknus
YPOBHEMH, KOPPEKIHUS I[BETA.
OO0eciBeunBaHNE IIBETHBIX N300PAKCHUIMA
BBoa n300pakeHui ¢ UCTIOIh30BAaHHEM
102 Pa3INYHBIX UPPOBBIX YCTPONCTB. 05
ITpakTnueckas paboTa o Teme
"O6paboTtka nudpoBeix potorpapuit”
Perymib. PaboTa ¢ obnactsimu. OUIbTPHI.
103 [TpakTuyeckas pabora no Teme ""Perymis 0.5

dpoBsIX GoTorpadpuit”




MHorocoiHbIe n300pakeHUs.

104 TekcToBbie ciou. Macka cinos. Kanaer.
CoxpaHeHHE BBIJICJICHHOW 001acTH

105 [TpakTryeckas pabora o Teme 1
"MHorocioitHbie H300pakeHus "
[ToaroroBka wiOCTpaIuii s BeO-

106 caifroB. [IpakTnueckas paboTa 1o teme 0.5
" AHUMHPOBAaHHBIE N300paKEHUS"

107 Bexropnas rpaduka. Bekropuzamms
pPacTpoOBBIX N300pakeHU

108 ITpakTnueckas paboTa no Teme 1
"BekropHas rpapuka’

109 [TpyHIMIIBI TOCTPOEHUS U
penaKkTUpOBaHUs TPEXMEPHBIX MOJEIEH
[TpakTrueckas paboTa Mo Teme

110 "Co3manue mpoCThIX TPEXMEPHBIX 1
mozuenen"

111 Certounsie Moenu. Marepuasl

112 [TpakTudeckast paboTa Mo Teme 1
"Cetounble Mojenu"

113 MonenrpoBaHie HCTOUHUKOB
ocBereHus. Kamepst

114 ITpakTnueckas paboTa no Teme 1
"Penpepunr"

115 AnnutuBHbie TexHogoruu (3D-
HPUHTEPHI)

116 [ToHsiTHE O BUPTYaIbHON PEAIbHOCTH U

,Z[OHOJIHGHHOﬁ PC€aIbHOCTHU




117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHoe Bpems 1
120 Pe3epBHOE Bpems 1
121 PesepBHOE Bpems 1
122 Pe3epBHOE Bpems 1
123 PesepBHOE Bpemst 1
124 Pe3epBHOE Bpems 1
125 PeszepBHOE Bpems 1
126 PesepBHoe Bpems 1
127 PezepBHOE Bpems 1
128 PesepBHoe Bpems 1
129 PezepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 Pe3epBHOE Bpems 1
132 PesepBHOe Bpems 1
133 Pe3epBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 36,5

[NPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 UH®OPMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NMPEAMETHBIM Pe3yJIbTAaTAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

1.

3uamo (nonumams)

11

[ToHrMaHMe OCHOBHBIX MPHHLUIIOB YCTPOWCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHACHIIUN
Pa3BUTHUS KOMIBIOTEPHBIX TEXHOJIOTHH; BJIaJICHHE HaBBIKAMH PAaOOTHI C
OTIEPAlIMOHHBIMA CUCTEMaMH W OCHOBHBIMH BHUJIaMHU TIPOTPAMMHOTO
obOecrieyeHus Uil peHIeHUs Y4eOHBIX 3aJad 1O  BBIOpaHHOMN

cricnyaim3annuu

1.2

Hannune mnpexacraBnenuii o 0a30BbIX NPUHLMIIAX OpraHU3alMd |

(YHKLIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEil

1.3

ITonumanne OCHOBHBIX NPUHOUIIOB AUCKPCTU3AHUU PA3JIMYHBIX BHIOB

uHbopmauu

14

[Tonumanue 6a30BBIX AITOPUTMOB OOPAOOTKM YMCIOBOM M TEKCTOBOM
uHpopMalmu (3amuch Yucea B IO3UIMOHHOW CHCTEME CUHCIICHUS,
JEIUMOCTb LIEJIBIX YUCEIT; HAX0XK/IEHHUE BCEX MPOCTHIX YHCEN B 3aJaHHOM
nuanazoHe; 00paboTka MHOTOpa3psIHBIX LENBIX YHCEN; aHalu3

CHUMBOJIBHBIX CTPOK U )IpyFI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKH

1.5

3HaHue (QYHKLIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAJIBHBIX CPEICTB

cpensl pa3paboTKu

1.6

Brnagenne oCHOBHBIMH CBEICHHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYPC,

CpeaACTBax CO3aHUA U pa6OTBI C HUMH

1.7

ITonnmanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUH
HUCKYCCTBEHHOTO HHTEJUICKTa B Pa3JIMUHBIX O0OJIACTAX, HAJIMUYWC
IpeJICTaBICHUH 00 MCIONBb30BaHUM MH(POPMAIMOHHBIX TEXHOJIOTUH B

pa3IMYHBIX PO EeCCHOHATBHBIX chepax

1.8

BianeHne TeopeTMYECKUM ammapaToM, MO3BOJIIOLIIMM OCYIIECTBISAThH
IIPEICTABJICHUE 3aJaHHOI0 HATYPaIbHOI'O YKCIIA B PA3JIMYHBIX CUCTEMAX
CUHCIJICHUS, BBINOJHATh IPEOOPA30BAHUS JIOTMYECKUX BBIPAKEHHH,
UCIOJIB3YS 3aKOHBI aJIreOphl JIOTHKH; ONPEIENITh KpaT4allinil MyTh BO
B3BEIICHHOM Tpade M KOJIMYECTBO NyTeH MEXIy BepIIMHAMHU

OPUCHTHPOBAHHOT'O aITUKIIMICCKOTO rpa(ba




Ymemo

2.1

YMeHue ucnonap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JIS
aHaM3a 00bEKTOB U MPOIIECCOB: (HOPMYIUPOBATH 11€1h MOACITUPOBAHNS,
BBINIOJIHATH AHAJIU3 PE3YJIbTATOB, IOJYYEHHBIX B XOJE€ MOACIUPOBAHUSA;
OIICHUBATh aJ€KBATHOCTb MOJEIH MOJICIUPYEMOMY OOBEKTYy WIH
MPOLECCY; MPEIACTABIATh PE3YJbTaThl MOJCIUPOBAHUS B HATJIAIHOM

BUIE

2.2

YMmenune Kkiaccu(UIMPOBATh OCHOBHBIC 3a7auyd  aHajiW3a JaHHBIX
(mporHo3upoBaHue, KJIacCU(UKAIHS, KJIacTepHU3aIus, aHaIu3
OTKJIOHEHH#1); IOHUMATh TOCIIE0BATEILHOCTD PEIICHHUS 3a1a4 aHaIn3a
JAHHBIX: COOP MEPBUYHBIX JaHHBIX, OUNCTKA U OIICHKA KaueCTBa JaHHBIX,
BIOOp ¥ (WJIM) TOCTPOCHHME MOJCIH, MPeoOpa3oBaHUE JTaHHBIX,

BU3yaJIn3alusd JaHHBIX, HHTCPHIPCTALU PE3YJIbTATOB

2.3

YMmenue  ompenensitb  MHGOPMALMOHHBIE ~ O0OBEM  TEKCTOBBIX,
rpa¢puUeckux M 3BYKOBBIX JAHHBIX HpU 3aJaHHBIX [apameTpax
TUCKpPEeTU3alli. YMEHHE OINpeAesiTh CPEAHIOI0 CKOpPOCTh Mepenadyu
JAaHHBIX, OLIEHMBAaTh W3MEHEHUE BPEMEHM IEpelayd NpU HW3MEHEHUU

I/IH(bOpMaLII/IOHHOFO 00BéMa JAHHBIX U XAPaKTCPHUCTUK KaHaJla CBA3H

2.4

YMeHue CTpOuTh KOJ, O0OECNEeUMBAIOIINNA HAWUMEHBIITYI) BO3MOXKHYIO

CPCAHIOK0 JJINHY COOGH.[GHI/ISI npu M3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHHE HCHOJb30BaTh IPU PELIEHUU 3a1ad CBOMCTBA IMO3ULMOHHOU
3alMCH YUCEJ], AJITOPUTMBI ITOCTPOCHUS 3aIIMCH YMCJIa B MO3UIIMOHHOU
CHUCTEME CUHMCJIEHUS C 3aJIaHHBIM OCHOBAaHHWEM M IMOCTPOECHUS YHUCIA MO
CTPOKE, COJEP)KAlICH 3alMCh 3TOr0 YHUCIA B IO3MIMOHHOW CHCTEME
CYMCIICHMSI €  3aJaHHBIM  OCHOBAHMEM, YMEHHE  BBINOJIHATH

apHQ)MeTH‘IeCKI/Ie OonIepanru B IMIO3UIMUOHHBIX CUCTEMAX CUUCIICHUSA

2.6

YMeHHe CTpOUTh JIOTMYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOW U
KOHBIOHKTUBHOI HOpMalbHbIX ¢dopMax 1O 3aJaHHON Tabiuie
WCTUHHOCTH, HCCJEAOBaTh OOJACTh HWCTUHHOCTH BBICKA3bIBAHUS,

COZCPpIKALICTIO ICPEMECHHBIC,; peIIaTh HECIIOXKHBIC JIOTHYCCKUEC YPABHCHUSA

2.7

YMeHHe pemiatb AITOPUTMHYECKHE 3a7a4M, CBSA3AaHHBIE C aHAIU30M
rpadoB (3aga4u MOCTPOSHHS ONTHMAILHOTO IMyTH MEX]IY BEpPIIUHAMHU
rpada, onpeeneHus KOJIMYeCcTBa pa3IMYHbIX ITyTel MEX/y BepIIMHAMU

OPHEHTHPOBAHHOTO AIIMKIMYECKOro rpada)

2.8

YMeHHe UCII0Ib30BaTh AEPEBbS IIPH aHAJIN3€E U IIOCTPOSHUH KOJOB U JJIs
IpEeJICTaBICHUs apuU(PMETUUECKUX BBIPAKEHUH, NMpPU pPELICHUH 3aaad
IIOMCKAa U COPTUPOBKH; YMEHHE CTPOUTH ACPEBO WUIPBI 110 3aJaHHOMY

AJITOPUTMY, pa3pa6aTHBaTb 1 000CHOBBIBATH BBIMTI'PBINIHYHO CTPATCTHUIO




UTPBI

2.9

YMmenune AHAIIM3UPOBATh AJITOPUTMBI C HCIIOJB30BAHUEM Ta6.]'H/II_[
TPACCUPOBKHU, OIIPCACIIATH 0€e3 UCIOJIb30BaAHMS KOMIIBIOTECPA PE3YJIbTAThI
BBITIOJIHCHUS HECJIOXKHBIX IMPOrpaMM, BKIIIOYAIOMIUX HUKIIbI, BETBJICHUA

H IOAIIPOIrpaMMBbl, IMPH 3aaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue onpenensaTh CIOXKHOCTh H3y4aeMbIX B Kypce 0a30BbIX
AJITOPUTMOB (CYMMHPOBaHHE JIEMEHTOB MacCHBa, COPTUPOBKA MACCHUBA,
nepeOOpHBIC AITOPUTMBI, TBOWYHBIA TIOUCK) W TPHBOAUTH MPHMEPHI
HECKOJIbKMX aJITOPUTMOB pa3HOM CIOKHOCTU JUIs pEUICHUs OIHOM

3aJaun

2.11

Branenne yHHBEpCAIbHBIM S3BIKOM I[POTPAMMHPOBAHHS BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
THUIIaX JaHHBIX M CTPYKTypax JaHHBIX; yMEHHE UCIIOIb30BATh OCHOBHBIE
YIPaBISIONIAE  KOHCTPYKIUH, YMEHHE  OCYIIECTBIIATh  AHAJIM3
OPEITIOKEHHONH — MPOrpaMMbl:  ONMPEACIATh  Pe3yiabTaThl  PabOThI
IPOrpaMMEI TIPH 3aJaHHBIX UCXOAHBIX JaHHBIX; ONPENCIATh, IPH KaKUX
UCXOIHBIX JIAHHBIX BO3MOKHO IIOJIyY€HHE YKa3aHHBIX PE3YJIbTAaTOB;
BBISABJIATH JIAHHBIE, KOTOPBIE MOTYT MPHUBECTH K OIIHOKEe B pabore
nporpamMmbl;  (GOPMYJIMPOBAaTh  MPEJIOKCHUS [0 YIIYYIICHHUIO

MMporpaMMHOI0 KoJa

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAaHHOM Uil  HM3YYEHUS  S3BIKE
nporpamMMupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku qucern, YU CIIOBBIX
NIOCJICZIOBATEILHOCTE M MAacCHUBOB. TNPEJACTABICHUE 4YHCIa B BHIC
HaOOpa TPOCTBIX COMHOXMTENCH; HaXOXICHHE MaKCUMAalIbHOM
(MUHUMATTBHOH) UQPBI HATYPAILHOTO YKCIIA, 3aITUCAHHOTO B CHCTEME
CUMCIICHHST C OCHOBaHMEM, He mnpesbimaonmM 10; BbIYKMCICHUE
O0OOIIEHHBIX XapaKTEPUCTHK 3JEMEHTOB MacCHBa WIIM YHUCIOBOM
HIOCJICI0BATEIbHOCTH (cymmsr, NPOU3BEICHUS CpeIHero
apu(pMETHYECKOr0, MHHUMAIBHOIO W MAKCHMAaJIbHOIO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, Y/OBICTBOPSIONIMX 33JaHHOMY YCIIOBHIO);
COPTUPOBKY 2JIEMEHTOB MacCHBa; YMEHHE HCIIOJIb30BAaTh B IPOrpaMMax
JaHHBIE PA3JIMYHBIX THIIOB C YYETOM OrpaHMYCHHWH HA IUAINa30H HX
BO3MOXKHBIX 3HAYCHHWH, MPUMEHITh MPU PEUICHUH 3a1a4 CTPYKTYpHI
JaHHBIX (CHHMCKH, CIIOBapH, CTEKH, OYEPEAH, ACPEBbs); NPUMEHSThH
CTaH/apTHBIE U COOCTBEHHBIE MTOIPOTPAMMBI 1151 00PaOOTKH YHCIOBBIX
JAHHBIX ¥ CHMBOJIBHBIX CTPOK; MCITOJIb30BaTh P Pa3pabOTKe MpOorpaMm

OMOIMOTEKH TOANPOTPaMM; YMEHHE HCIIOJIb30BaTh CPEJCTBA OTIAJKH




IpOrpaMM B CpeJie IPOrpaMMHUpPOBaHUS

YMeHHe WCMOJb30BaTh  JAJCKTPOHHBIC TaONWMIBI JJIS  aHau3a,

Npe/ICTaBICHUsT U 00pabOTKU JaHHBIX (BKJIIOYAsh BHIOOP ONTUMAIBHOTO

2.13 peuieHus, moaA0op JIMHUK TPEHJA, PEelIeHUE 3aJad MPOTHO3UPOBAHMA);
YMEHHE HCIONb30BaTh TaONIW4Hbe (peNAIMOHHBIC) 0a3bl TaHHBIX H
CIIPaBOYHbBIE CUCTEMBI
YMeHue OpraHu30BbIBaTh JIMYHOE HMH(OPMAILMOHHOE MPOCTPAHCTBO C
214 UCIIOJIb30BAaHUEM  PA3JIUYHBIX CPEICTB  LMU(PPOBBIX  TEXHOJOTHUH;

NOHUMaHHE BO3MOXHOCTEH LU(PPOBBIX CEPBUCOB T'OCYJapCTBEHHBIX

ycayT, Lu(ppOoBEIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'D
11O UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 [Hudposas rpaMOTHOCTH

OCHOBHbIE TEHICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TexHoNIOTui. [lapamiensHbie
11 BbIUKcIIeHHs. MHOTOMnpoIieccopHble cucTeMbl. PacnipenenéHubie

BBIYMCIIUTENIbHBIE CUCTEMBI 1 00pa00TKa OOJIBIINX TAHHBIX

[TpuHIMIIBI TTOCTPOCHHUS M alMapaTHhIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
12 CereBbie mnportokonbel. Cerb WHrepHer. Apnpecauus B cetu VIHTepHeT.
[Tpotokosel creka TCP/IP. Cucrema nomeHHbix uMEH. Pasnenenue IP-cetu Ha

noACCTHU C MIOMOIIBIO MAaCOK HO,HCCTCﬁ

daiinoBas cucrema. Ilouck B ¢aitnoBoii cucreme. IlpuHIMIBI pa3MerieHus u
1.3 MMEHOBaHMs (DAyIoB B JoJroBpeMeHHOW mamsath. [11aGmoHbl mist onmucaHus

rpynn Qaiiaos

14 CkopocTh mepefaud JaHHBIX. 3aBUCUMOCTb BpPEMEHHM Mepelaud  oOT

MH(POPMALMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHAla CBSI3U

[udposanue nanupix. CUMMeTpUUHbIE U HecuMMeTpruuHble UG psl. [Hudps

1.5 npocroii 3amensl. [udp Lesaps. [udp Bwkenepa. Anroputm mmdpoBanus
RSA

Konpl, mo3Bonstonmuye oOHApY>KUBAaTh U UCHPABIATH OIIMOKH, BO3HHKAIOIINE
1.6 pu nepenaude n1aHHbIX. Paccroanue Xammunra. KoaupoBanue ¢ IOBTOpEHHEM

ouroB. Komer XoMMuHra

2 TeopeTnueckne OCHOBBI HHPOPMATHKU

JIBonyHoe  koawpoBaHue. PaBHOMEpHBIE M  HEPaBHOMEPHBIE  KOJIBI.
51 JlekoaupoBaHue cOOOIEHNH, 3aTTUCAHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue ®ano. [loctpoeHne 0HO3HAYHO AEKOAUPYEMBIX KOJIOB C IIOMOIIBIO

nepeBa

TeopeTnueckne TOAXOABI K OLIGHKE KonmuecTBa uH(popmammu. EIuHUIEI
29 u3MepeHus KojuuectBa wuH(popmammu. AndaBUTHBI TOIXOJ K OILICHKE
KoiuyecTBa HWHGOpManuu. 3aKOH aJAUTUBHOCTH HHpopmaimu. Ddopmyna

Xaptiu. Unpopmanus u BepositHocTs. @opmyia Illennona

Cucrembl cuucieHus. Pa3BEpHyTas 3amuch ULEIBIX W JIPOOHBIX YHCENT B
HO3UIIMOHHONU cucTteMe cumnciaeHusa. CBOICTBA TMO3UIIMOHHONM 3alWCH YHCIA:
2.3 KOJIMYECTBO UG B 3aMKCH, MPU3HAK ASTUMOCTH YHCIa HA OCHOBAHUE CUCTEMBI

CUUCJICHUS. AJ'IFOpI/ITM nepeBoga MejIoro 4Yuciia M3 P-nuHOM cHCTEMBI

CUMCJICHHS B JIECATHUYHYIO. AJITOPUTM IepeBojia KOHEUHOU P-uyHOW Npobu B




JECATUYHYI0. AJITOPUTM MEPEBOJAA LIEJIOr0 YHUCla U3 JECATHUYHOM CHCTEMBI
cuucienus B P-uunyto. IlepeBos koHEeUHOH necsaTMyHON ApoOH B P-nunyio.
JIBonuHas, BOCbMEpHUYHAs M IIECTHAALIATEPUYHAs CUCTEMBI CUMCIICHUS, CBS3b
MEXIy HHMMHU. ApudmeTndeckue omnepanud B MO3UIMOHHBIX CHCTEMax

CUHCJICHUA

2.4

TponuHass ypaBHOBELICHHAs CHCTEMA CUMCICHUSA. JIBOMYHO-IECATUYHAS

CUCTEMa CHUCIICHUA

2.5

Komuposanme tekcroB. Kommpoka ASCIl. OpHoOaiiTHBIE KOTUPOBKH.
Crannaptr UNICODE. Koguposka UTF-8. Omnpenenenue nHpopManmoHHOTO

00BEMa TEKCTOBBIX COOOILICHUN

2.6

KomupoBanue  m3oOpaxenuit.  OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyecKuX NaHHBIX MPU 33JaHHBIX Pa3pelIeHUU U TIyOMHE KOAUPOBAHHS
usera. l[BetoBrie Momenmu. Konupoanue 3Byka. OrieHka WHGOPMAIIMOHHOTO
o0bEMa 3BYKOBBIX JaHHBIX IPU 3aJaHHBIX YacTOTE JUCKPETH3aluu U

pPaspAaAHOCTH KOAUPOBAHUA

2.7

AnreOpa noruku. IloHsTHE BBICKa3bIBaHUS. BBICKa3bIBATENbHBIE (HOPMBI
(mpemukaTsl). KBaHTOPBI CYIIIECTBOBAHHS U BCEOOITHOCTH.

Jlornueckune omnepamuu. Tabmuikl UCTUHHOCTU. JlorMyeckue BBIPAKEHUS.
Jlornueckne ToxmectBa. Jlormueckwe omepanud W ONEpaldd  HAJ
MHOECTBaMHU.

3aKoHbl anreOpbl JIOTUKHU. OKBHBAJICHTHBIC NPeoOpa3oBaHUS JOTUYECKUX
BbIpaXkeHH. JIornyeckue ypaBHEHHS U CUCTEMbl YPABHEHUH.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJMYECTBA BO3MOXKHBIX JIOTMUECKHUX
(GYHKIUH OT KOJIMYECTBA ApTYMEHTOB.

KanoHnndeckue (popMbl JTIOTHYECKUX BBIPAKECHUN

2.8

COBCpH_IeHHbIG AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (I)OpMBI,

AJIrOpHUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_IC HCTHUHHOCTHU

2.9

Jlornueckue »srmeMeHTBl B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psasslii cymmarop. IlocTpoeHne cxeM Ha JOrHYeCKUX JIEMEHTax 10
3aJJaHHOMY JIOTHYE€CKOMY BBIPAQXKEHMIO. 3alUCh JOTMYECKOrO BBIPAKEHUS 10

JIOTUYECKOI cXeMe

2.10

Mogaenu u monenupoBanue. Llenmn monenupoBaHus. AJIEKBATHOCTh MOJIEIU
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a1a4.
[IpencraBieHne pe3ylnbTaTOB MOJACTUPOBAHUS B BHAE, YAOOHOM Ui
BOCIIPHATHS dYelOoBeKOM. [paduyeckoe mpeacTaBiIeHHE HaHHBIX (CXEMBI,

TaOIHIIBI, TPAPUKH).
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Hpe)ICTaB.]'IeHI/Ie OEJIbIX 4YHCECI B MaMATH KOMIIBIOTEPA. OFpaHI/I'-IeHHOCTI)

Juana3oHa 4YucCel MpPpU OrpaHUYCHUU KOJIMYCCTBA pa3spsaaoB. HepeHOHHCHI/Ie




paspsaHoil ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN TOMTOTHUTEIBHBIA KOJ OTPULIATEIILHBIX YHCEIL.

[ToGuToBBIC JIOrMYecKue onepanuu. Jlornueckwit, apudMeTHYECKUA U
nukindeckuit casuru. llludpoBanue ¢ momonipio MOOUTOBOW  Omepauu

«uckirovarotee NJIN

2.12

[IpencraBieHue BEIECTBEHHBIX YHCEN B TaMSATH KOMITbIOTEpa. 3Hayallas 4yacTb
U TOpsIOK yMcia. Jlmama3oH 3HaUYEHWH BENIECTBEHHBIX umcen. [Ipobmembl
XpaHEHMs BEILECTBECHHBIX 4YMCEJI, CBS3aHHBIE C OIPAHMYEHHEM KOJIUYECTBA
pa3psnoB. BelnonHeHne onepanuii ¢ BEHIECTBEHHBIMU UYWCIIAMH, HAKOILJICHHUE

OLINOOK IIPpH BBIYUCIICHUAX

2.13

I'padpr. OcHoBHble moHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
Marpul, CMCXKHOCTH, BECOBBIX MarTpul, CIIMCKOB CMCKHOCTH. Pemmenue
QITOPUTMUYECKUX 3a/ad, CBSA3aHHBIX C aHanmu3oM TpadoB (MOCTpoCHUE
ONTUMAIILHOTO IYyTH MEXAy BepiinHamu rpada, ompenercHue KOIM4YecTBa

pa3IMyYHBIX MyTEeH MEXIy BEpUIMHAMH OPUEHTHUPOBAHHOTO AlUKINYECKOTO

rpaga)

2.14

HepeBbs. bunapnoe paepeBo. [lepeBbs mowmcka. CrocoObl 00xoma jaepena.
[TpencraBnenne apuMeTHUECKUX BBIpAXKEHUH B BUE AepeBa. Vcnoap3oBaHne

rpadoB U JIepeBbEB NPU OMUCAHUN OOBEKTOB U MPOLIECCOB OKPY>KAIOLIETO MUPA

2.15

JlMcKpeTHBIE UTPHI IByX UTPOKOB C OJIHOM nHpopmanueit. [loctpoenue nepesa
nepebopa BAapUAHTOB, OIMHUCAHHWE CTPAaTeTMU UIPbl B TaOIUYHOM (opme.

BBII/Il"pI)IH_IHI)Ie W IPOUTPBINIHBIC ITO3UITH. BBII/IFpBIHIHBIe CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOro  MHTeNIeKTa. VaeHTuukamuss #  MOHMCK
n300pakeHui, pacro3HaBanue Jul. Mcnoap30BaHUE METOA0B UCKYCCTBEHHOIO
UHTEJJIEKTa B oOyuarolmux  cuctemax.  Mcnonp3oBaHuME — METOJOB
HCKYCCTBEHHOI'O MHTEJIEKTa B poOoToTexHuke. MuTepHer Bemeld. Heliponubie

CCTHU

ANTOPUTMBI U IPOTPAMMHUPOBAHHE

3.1

CDOpMaJ'II/BaI_II/ISI MOHATHA aJIrTOPpUTMaA. Mamuna TBIOpI/IHFa KaK YHUBCPCAJIbHAA

MOJIEJIb BEIYHUCIIEHUN

3.2

OreHKa CIIOKHOCTH BBIYMCIICHHH. Bpems paGoTel m 00BEM HCIOIB3yEeMOM
MaMsATH, WX 3aBUCUMOCTh OT pa3Mepa UCXOAHBIX JaHHbIX. OleHka
ACHUMNTOTUYECKOW CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI MOJWHOMHAIBHON
cinoxxHoctu. IlepebopHbie anroputmbl. [IpuMepsl pa3nMUYHBIX aNTOPUTMOB

PCUICHUA OI[HOﬁ 3a/lavu, KOTOPbIC UMCIOT PA3JIMYHYIO CJI0KHOCTDb




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX aIrOPUTMOB
YIPABJICHUS UCTIOJHUTENISIMUA U BBIYUCIUTEIBHBIX aaropuTMoB. OnpeznencHue

HCXOOHBIX JAHHBIX, IIPU KOTOPLIX AJITOPHUTM MOXKET JaTb Tpe6yeMBII>i pe3yiibTaT

3.4

ANTOpUTMBI 00OpPa0OTKM HATYypaJbHBIX YHCEN, 3alMHCAaHHBIX B MO3MIIMOHHBIX
CHCTEMax CYHMCICHHUs. pa3OMeHHe 3alliCH 4YKCia Ha OTIeNbHBIE LUQPHI,
HAXOXJIEHHE CYMMBI W TPOW3BEACHUS LU(PP, HAXOKICHUE MAKCHMAIbHON
(MuHMMAITEHOM) TIQPHI.

[IpencraBnenue ymcna B BHAE HAOOpa MPOCTHIX COMHOXKHTENCH. AJTOPHTM
OBICTPOrO BO3BEICHUS B CTCHCHb. I[IOMCK MPOCTBIX 4YHCEN B 3aJaHHOM

JIMAna30He ¢ TIOMOIIIBIO AITOPUTMA «PEHIeTO DpaTocheHa

3.5

MHoropa3psigHbIe 1elble Ynucia, 3aa49u JTUHHON apupMeTHKH

3.6

S3eik mporpammupoBanus (I[lackans, Python, Java, C++, C#). Tunbl 1aHHBIX:
LIEJIOUNCIICHHBIEC, BEIIECTBEHHBIC, CHUMBOJIBHBIC, JIOTMUECKHE. BerBieHus.
Cnoxnele ycnoBus. Llukinsl ¢ ycnoBueM. LIMKibl 10 NEpeMEHHOM.

OOpaboTka JaHHBIX, XpaHAMKXCs B ¢aiiax. TekcToBble M JBOMYHbBIE (DANIIbI.
daiinoBbie nepemennbie (daitoBbie ykazarenu). Urenue u3 aiina. 3anuch B
daiin.

Pa3ouenue 3anaun Ha noazanauu. [loanporpammel (pouenypsl 1 GyHKIUH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJMOTEKH SA3BIKA IMporpaMMUupPOBaHUsA

3.7

Pexypcus. PexypcuBHble npouenypsl U pyHkiuu. Mcnonb3oBaHue cTeka s

OpraHu3anuu peKypCHUBHBIX BbI3OBOB

3.8

UucnenHsle MeTobl. TouHOE U MPUOTMHKEHHOE peleHus 3aaauu. YucienHoe
pellleHrne ypaBHEHHUH C MOMOINbI0 moabopa mapamerpa. UucieHHbIE METObI
pelIeHUs YpaBHEHHWI: MeEToJ mepedopa, METOJ] IMOJIOBUHHOTO JCJICHUS.
[TpubmmkE€HHOE BHIYMCICHUE IJTUH KPUBBIX. Beruncnenue miomanei guryp c
MOMOIIBIO YHUCIICHHBIX METO0B (METO MPAMOYTOJIbHUKOB, METO | TPATCIIHii).
[Tonck makcumyma (MuHHMyMa) (YHKIMH OJHOW IEPEMEHHOM METOI0M

IIOJJOBHHHOTI'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble — QyHKIUM  SI3bIKa
NpOTPaMMHUPOBAaHUS Al  00paOOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa30ueHHe CTPOKM Ha CJOBa IO HPOOEIbHBIM CHMBOJIAM, IOMCK
ITOJICTPOKH BHYTPHU JTAHHOM CTPOKH, 3aME€HAa HAUJEHHOW MOJICTPOKHU Ha IPYTyIO
cTpoky. ['eHepanusi Bcex CJIOB B HEKOTOPOM ai(aBHTE, yIOBIECTBOPSIOMINX
3aJjaHHBIM orpanudeHusM. IIpeoOpa3oBanue ymcia B CUMBOJBHYIO CTPOKY U

oOpatHO

3.10

MaccuBel M MOCJIEAOBATEIbHOCTH 4YHcel. BpluucieHue O606H_IéHHLIX

XapakKTCPUCTUK DJJIEMEHTOB MacCCHBa WU YHCJIOBOM IIOCIC0BATCIIbHOCTHU




(cymMBI, MpOM3BENEHHS, CPEIHET0 apU(PMETHYECKOr0, MHUHHMAIBLHOTO |
MaKCHMAJIbHOTO 3JIEMEHTOB, KOJIMYECTBA D3JEMEHTOB, YIOBJICTBOPSIOMIMX
3aIaHHOMY YCJIOBHIO). JIMHEHHBIM TMOMCK 3aJaHHOTO 3HAYEHHWs B MAacCHBE.
AnroputMBI paboOThI C JIEMEHTAMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHPOBKA OJJHOMEPHOIO MaccHBa. IIpOCThIE METOIBI COPTHPOBKU
(MeTox my3bIpbKa, METOA BBIOOpA, COPTUPOBKA BCTaBkamu). COpTHPOBKA
cnusiaieM. beicTpas coptupoBka MaccuBa (aaroputm QuickSort). J[BowuHbIi

MOMCK B OTCOPTUPOBAHHOM MAacCHBE

3.11

JIByMepHbIe MacCHBbI (MaTpHIlbl). AJITOPUTMBI O0pabOTKH JABYMEPHBIX
MaCCHUBOB. 3allOJHEHUE JIBYMEPHOTO YHCIOBOTO MAacCHBA IO 3aJlaHHBIM
MpaBujaM, MOUCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MAKCUMyMa
(MUHMMYMa) U CyMMBI 3JICMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTAaHOBKA CTPOK

Y CTOJIOIIOB JBYMEPHOT'O MacCHBa

3.12

CrnoBapu  (acCOlMaTUBHBIC  MAcCHBBI, OTOOpakeHHs).  XOII-TaOJIHUIBI.

[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS JJIS 33JaHHOTO TEKCTa

3.13

Crexku. AHaiWM3 NPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. BbluncieHne
apu(MeTHyecKoro BeIpaKeHHUs, 3alMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu s BpEMEHHOTO XpaHEHUs! TaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHMHHMaIbHOIO OCTOBHOIO JiepeBa
B3BEILICHHOTO CBS3HOTO HEOPHEHTUPOBAHHOTO rpada. KonndyecTBo pasnuyHbIx
nyTell MeXay BeplIMHAMH OpPUEHTHPOBAHHOIO AIMKJIWYECKOro rpada.

Agnroputm JleHKCTpBI

3.15

JepeBps. Peannzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BOoMuHBIE
(ounapubie) mepeBbsi. [locTpoeHue nepeBa Ui 33JaHHOTO apU(YMETUIESCKOTO
BbIpakeHUs1. PexypcuBHble airoputMbl 00xo/a aepesa. Mcnonp3oBanue creka

U ouepeau At 00Xoja 1epesa

3.16

JnnaMmuueckoe mporpaMMUpPOBaHUE KaK METO/I PEIICHUs 3a7a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  pE3yJIbTaTOB.  3aJaud, pellaeMble C  [OMOIUIbIO
JUHAMHYECKOTO MPOTPaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIUH,

HOI[CLIéT KOJIMYCCTBA BAPHUAHTOB, 3aJa4u ONITUMU3AIUU

3.17

[TonsitTue 06 0OBEKTHO-OPHUEHTUPOBAHHOM NporpamMmmupoBaHuu. OOBEKTHI U
kyaccol. CBOMCTBA U METO/IbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3zpaboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJXOAA.

HHKchyJ’IHHI/IH, HaCJICIO0BaHUC, HOJ'II/IMOp(bI/ISM

HudopmaninoHHbIe TEXHOJIOTUN

4.1

Ananuz JaHHBIX. OCHOBHEBIE 3aJa4d aHajJM3a JaHHBIX. IIPOrHO3HMPOBAHMHE,

KJ'IaCCI/I(bI/IKaHI/If{, KJIaCTepusanus, aHaliu3 oTknoHeHni. IlocnemoBaTenb,HOCTD




pelIeHHs 3a1a9 aHaJIK3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
Ka4yecTBa JaHHBIX, BBIOOp W (WiIM) TIOCTPOCHHE MOJECIH, MpeoOpa3oBaHUE
JAHHBIX, BU3YyaJIU3allHsl JaHHBIX, HHTEPIPETALUS PEe3yIbTaToB. [IporpaMMHbIe
cpenctBa U VHTepHET-cepBUCH Ui O0pabOTKM M MPEACTABICHHS JIaHHBIX.

Bonwimme nannsie. MammaHoe 00yueHue

4.2

Anamm3 JaHHBIX C IMOMOMIBIO 3JICKTPOHHBIX Ta6J'II/III. Brruncnenune CYMMBI,
CpelHero apu(pMEeTHYecKoro, HauOoJbIIero (HAUMEHBIIET0) 3HAYCHUS
nuana3oHa. Bpruncienue kodguuueHTa KOppeasiud IBYX PsJIOB JTaHHBIX.
[Toctpoenue cTombuaThixX, TUHEHYATHIX U KPYroBbiX auarpamm. [loctpoeHue
rpagukoB  ¢yuknuii.  [lombop  nWHWMM  TpeHaa,  pelieHue  3aaad
MIPOTrHO3UpOBaHus. PelieHne 3aay ONTUMM3ALUMU C TTOMOIIBIO 3JEKTPOHHBIX

TaOIAIL

4.3

I[I/ICerTI/ISaIII/Iﬂ npu MarTeéMaTU4€CKOM  MOJCIMPOBAHHMKU  HCIIPCPBIBHBIX
MpoucCCoB. MOI[GJ'II/IpOBaHI/Ie JABMOKCHUA. MO,I[CJ'II/IpOBaHI/Ie OMOJIOTHYECKUX
CUCTEM. MaremMaTHudecKue MOACIM B  OKOHOMUKCE. BrrancaurenbHbIe
OKCIICPUMCHTBI C MOACIISAMMU. O6pa60TI<a PE3yJIbTATOB SKCIICPUMCHTA. MeTO,Z[
HAaMMCHBIINX KBaApPaToOB. OHGHKa YUCJIOBBIX IAapaMCTPOB MOACIUPYEMBIX
00BLEKTOB H IMpouecCCOB. Boccranosienne 3aBUCHMOCTEH IO pe3yjibTaTaM

AKCIIEPUMEHTA

4.4

BepostHocTtHple  Moamenu.  Meroael Monte-Kapino.  Mmuranuonsnoe

MOJICIINPOBAHUC. CucTeMBl MacCOBOT'O O6CJ'Iy>KI/IBaHI/I${

4.5

Tabnuuneie (pensuuoHHbIE) 0a3pl JaHHBIX. TabnwWima — TpeACcTaBICHHE
cBelleHn 00 OMHOTHUITHEIX 00bekTax. [1oie, 3amuch. Kimrou tabmaumel. Padora ¢
roToBoM 0a30¥ MaHHBIX. 3amojHeHWe 0a3bl MaHHBIX. [lowCk, copTHpoBKa U
(bubTpaIus JaHHBIX. 3aMPOCHl HAa BEIOOPKY JaHHBIX. 3allPOCHI ¢ TapaMeTpPaMH.
Brruucnsiembie moss B 3ampocax.

MHuororabnuunbie 0a3bl JaHHBIX. THUIBI CBSA3CH MEXIy TaOnuiaMu. BHerHwmii
kimo4. [lenoctHocTs 6a3bl JaHHBIX. 3ampockl K MHOTOTAOJHMYHBIM 0Oazam

JaHHBIX

4.6

TexkcroBblli mponeccop. CpencrBa INMOMCKAa M aBTO3aMEHBl B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHbIE  TEKCTOBbIE  JOKYMEHTBL.  (CHOCKH,
ornaBneHue. [lpaBuna  UUTUPOBAHHS  UCTOYHUKOB U OQOPMIICHHUSA

Ooubrorpad@UIECKUX CCHUIOK




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YUUTEJIA

HUPPOBbBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET








