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IHHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma o unpopmaruke (yriryOJ€HHbIH YPOBEHb) HA YPOBHE CPEIHETO
obOmero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TpPeOOBaHWM K pe3ylbTaTam
OCBOEHHUSI OCHOBHOM 0Opa3oBaTelbHOW NPOTrpaMMbl  CpPEIHEro  OOIIEero
oOpazoBanusi, npeactaBieHHbIx B PI'OC COO, a takxke deaepanbHOl padboueit
POTpaMMbl BOCTIUTAHUS.

[Iporpamma no uHpopmaruke Ja€T NpeacTaBICHUE O LENAX, 001N CTpaTeruu
00y4eHUs1, BOCTIUTAHUS ¥ pa3BUTHUS 00yJarOIIMXCs CPe/ICTBAMU y4E€OHOTO MpeIMEeTa
«ndopmaruka» Ha yriyOJEHHOM YpOBHE, YCTaHABIMBAEeT 00s3aTeIbHOE
NpEeIMETHOE COJEpKaHuE, MPEAYCMaTPUBAET €ro CTPYKTYPUPOBAHKUE [0 pa3iesam
U TeMaM Kypca, ONpeaenseT pacrpeelieHUe ero no kiaccam (rojgaM u3ydeHus),
NaéT MpUMEPHOE pacrpeeNieHe y4eOHbIX 4YacOB MO TEMATUYECKUM pa3jesiaM
Kypca U pEeKOMEHIyeMylo (MIPUMEPHYIO) MOCICAOBATEIbHOCTh WX HM3YyUCHUS C
y4€TOM MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JIOTUKH Yy4eOHOTOo
poIecca, BO3PaCTHBIX 0COOEHHOCTEH 00 yJaroIIXCsl.

[Iporpamma o wH(pOpPMATHKE OTIPEAEISIET KOJIMYECTBEHHBIC M KaYeCTBCHHBIC
XapaKTEPUCTUKU YIeOHOTO MaTepraia il KaXI0ro ToJia U3YYCHHUS, B TOM YHCJTIe
JUTA  COJIEP KATEIIbHOTO HAIOJHEHUS Pa3HOTO BUAA KOHTPOJS (IPOMEXYTOUHOM
arTecTaliu oOydJaronmxcsi, BCEPOCCHUCKUX  TPOBEPOYHBIX  paldor,
roCyIapCTBEHHON UTOTOBOM artecTaiuu). [IporpamMmma no nHpopmaruke sBiseTcs
OCHOBOW JJii COCTaBJICHHUS AaBTOPCKUX Y4YEOHBIX MPOTPAMM U Y4EOHHKOB,
TIOYPOYHOTO TUIAHUPOBAHUS KypCa yIUTEIIEM.

HNudopmarnka B cpegHem o0111eM 00pa3oBaHUN OTPaKACT:

CYLIIHOCTh HMHQOPMATHKM KaK HAy4YHOM JUCUMIUIMHBI, H3y4aroulen
3aKOHOMEPHOCTH IPOTEKAHUsI U BO3MOXHOCTH aBTOMATU3alMU HH(POPMALIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE OOJacTW NpUMEHEHHs  HHOOPMATUKU, TIPEXKAE  BCEro
UH(POPMAITMOHHbIE TEXHOJIOTHH, YIIPABJIEHUE U COLMATIbHYIO cepy;

MEXIUCUUIUIMHAPHBIN ~ XapakTtep HMHPOPMAaTHUKH UM UH(POPMAIUOHHON
NeSITETbHOCTH.

Kypc uapopmatiku nis ypoBHSI CpelHEro o0mero oopa3oBaHusl SBISETCS
3aBEpILIAIONIMM 3TallOM HENpPEepPbIBHOM MOATOTOBKM OOy4arommxcsi B 00JacTH
UHPOPMATUKU U UHPOPMAMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHHA, OTHPACTCS
Ha coJiep)KaHre Kypca WH()OPMATHKH YPOBHS OCHOBHOTO O0IIEro 00pa3oBaHus U
ONMBIT  IMOCTOSSHHOTO  MPUMEHEHUS  MH(POPMALUOHHO-KOMMYHHUKALMOHHBIX
TEXHOJIOTUH, TaéT TEOPETHUECKOE OCMBICIEHHE, UHTEPIIPETAUI0 U 00001IeHNe
ATOTO OIBITA.
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PesynbraTel  yrimyOn€HHOrO ypOBHS U3y4eHHs Yy4eOHOTO mpeamera
«Mudopmarika» OpUEHTUPOBAaHbl Ha TIOJYYEHHE KOMIIETEHTHOCTEH I
nocieayomeid mpodecCHoHaIbHOM ASATENbHOCTH Kak B paMKax JaHHOM
npeaIMeTHOU 00JIaCTH, TaK U B CMEKHBIX ¢ Hell 00acTax. OHU BKIIIOYAIOT B ce0s:

OBJIAJICHUE KIIOYEBBIMU MMOHATUAMM W 3aKOHOMEPHOCTSIMM, Ha KOTOPBIX
CTPOUTCS J1aHHAsl MpEeAMETHas 00JacTh, pPaclO3HABaHHWE COOTBETCTBYIOLIMX UM
NPU3HAKOB M B3aUMOCBSI3€i, CIIOCOOHOCTh IGMOHCTPUPOBATH PA3IUYHBIE MTOIXO0/IbI
K M3YYCHUIO SIBJICHUH, XapaKTEPHBIX ISl ©3ydaeMOU MPEeIMETHOM 001aCTH;

YMEHHE peUIaTh THUIIOBBIE NPAKTUUYECKUE U TEOPETUUYECKHUE 3a/auy,
XapakTepHble I HCIOJIb30BAHUS METOJOB M HMHCTPYMEHTapUs JTaHHOU
peaMEeTHOM 001acTH;

HAJIMYKME TPEICTaBICHUN O JaHHOW MPEAMETHON 00JIaCTH KaK LEIOCTHON
TeOpuu (COBOKYITHOCTU TEOPHii), OCHOBHBIX CBS3SAX CO CMEKHBIMH OOJACTIMU
3HAHUM.

B pamkax yriayOn€HHOTO ypOBHS M3y4deHHs] MHPOPMATHKU 0OECTIeunBaeTCs
LEJICHANPABJIEHHAs MOATOTOBKA 00yUYarOIMXCsl K MPOI0JDKEHUI0 00pa3oBaHus B
OpraHu3alusIX MNpoPEeCCUOHATLHOrO 00pa3oBaHUs IO  CHEUUATbHOCTSM,
HETOCPEACTBEHHO CBSI3aHHBIM C IM(PPOBBIMU TEXHOJIOTHSAMH, TaKUM Kak
nporpamMmHas MHXKeHepusi, UH(OopMalMoOHHass 0e30MacHOCTh, HH()OPMAIIMOHHbIE
CUCTEMBbl M TEXHOJIOTUM, MOOWIbHBIE CHUCTEMbl U CETH, OOJbIIME AAHHBIE U
MallMHHOE OOy4eHHEe, NPOMBIIUICHHBIA HWHTEPHET BEIEH, WCKYCCTBEHHbIN
VHTEJUIEKT, TEXHOJOTUH OECNpPOBOJHON CBs3M, POOOTOTEXHHKA, KBAHTOBBIC
TEXHOJIOTUH, CUCTEMBI PAaCIPEIEIEHHOI0 PEECTpPa, TEXHOJOTUU BUPTYAIBHOM U
JOTIOJTHEHHO M PEATbHOCTEMN.

OcHoBHast 1enp u3ydyeHuss ydeOHoro mnpenmera «MHdopmaruka» Ha
yIIOyOJEHHOM  YpOBHE CpedHEro ooOmero oOpa3zoBaHus — oOecredeHue
JNaIbHEUIIEro pa3BUTUS HMH(DOPMALMOHHBIX KOMIETEHIMI 00y4arolerocs, €ro
TOTOBHOCTH K JKU3HU B YCJIOBHSIX Pa3BUBAIOLIETOCS HH()OPMAIMOHHOTO 0011IeCTBA
Y BO3pACTAOUICH KOHKYPEHUMH Ha pPBIHKE TpyAa. B CBA3M C 3TUM H3y4dEHHE
uHpopmatuku B 10—-11 knmaccax 10JKHO 00€CTIEUUTh:

c(hopMHUPOBAHHOCTH MUPOBO33PEHMSI, OCHOBAHHOTO HAa NOHUMAaHWMU POJHU
uHOpPMATUKH, HWH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIECTBE;

c(hopMHUPOBAHHOCTH OCHOBJIOTMYECKOTO U AJITOPUTMHYECKOTO MBIIIIICHUS;

c(hopMHUPOBAHHOCT, YMEHUN pa3nuuarh (akTbl U OLICHKH, CpPaBHUBATh
OIICHOYHbIE BBIBOJbI, BUAETh WX CBSI3b C KPUTEPUSIMHU OLICHUBAHUS U CBSI3b
KPUTEPUEB C ONIPEAEIEHHOM CUCTEMOU LIECHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTH U
0000111aTh HHPOPMAITHIO;
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c(hOpPMUPOBAHHOCTh ~ MPEACTABICHUH O BIMSHUM  HMH(DOPMAILIMOHHBIX
TEXHOJIOTUHA Ha >KU3Hb 4YEJIOBEKa B OOINECTBE, MOHMMAaHHWE COLHUAIBHOTIO,
HDKOHOMMYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOI'O, HOPUANYECKOTO, IIPUPOIHOIO,
PrOHOMHYECKOTO,  MEAMIIMHCKOTO U (PU3MOJIOTMYECKOr0  KOHTEKCTOB
UH(POPMAITMOHHBIX TEXHOJIOTUH;

NPUHATHAE IPABOBBIX M ITUYECKUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOT U,
OCO3HAaHUE OTBETCTBEHHOCTH JIFOJIEH, BOBJICUYEHHBIX B CO3/IaHUE U MCIIOJIb30BaHNE
HH()OPMAMOHHBIX CHCTEM, pacTIPOCTPaHEHHE HH(POpMaITHH;

CO3/IaHHME YCJIOBHM 7Sl pa3BUTHs HABBIKOB y4eOHOM, MPOEKTHOM, HAyIHO-
UCCJIEIOBAaTENIbCKOM U TBOPUECKOM JEATEIbHOCTH, MOTUBAIIMU OOY4YaIOUMXCS K
CaMOpPa3BUTHIO.

B conepxxanun yuebHoro npeamera «MHdopmarrika» BBIAENSIOTCS YEThIpE
TEMaTU4YECKUX pa3iela.

Pasnen «lluppoBass rpaMOTHOCTB» NOCBAIIEH BONPOCaM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB LU(POBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOIb30BaHHIO CPEICTB ONIEPALUOHHOM CUCTEMBIL, padOTE B
cetn VHTepHET W WCNOJIB30BAHUI0 HWHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckne OCHOBbI HMH(POPMATHKH» BKIIOYACT B CeO
NOHATUIHBIA anmapaT HHPOPMATUKHU, BOMPOCHI KOAUPOBaAHUS HHGOPMAIUH,
u3MepeHrss MH(POPMAMOHHOTO 00bEMa JaHHBIX, OCHOBBI aNreOpbl JIOTUKU U
KOMIIBFOTEPHOT'O MOIETTUPOBAHMUS.

Paznen «ANropurMbl M NpOrpaMMHPOBAHME)» HANPaBJICH HA Pa3BUTHC
AJITOPUTMHUY €CKOTO MBIILIEHUS, Pa3pad0TKy aITOPUTMOB U OLIEHKY UX CJIIOKHOCTH,
(bopMUpOBaHUE HABBIKOB peAM3allid MPOTPAMM Ha S3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MH(popManuoOHHBbIE TEXHOJIOIMHM» TOCBALIEH  BOIpOCaM
NPUMEHEHUS HWH(POPMALMOHHBIX TEXHOJOTUH, PEAM30BaHHBIX B IPHUKIIAIHBIX
IIPOrPaMMHBIX ITPOJAYKTaX U UHTEPHET-CEPBUCAX, B TOM YHCJIE B 33/1a4axX aHAIU3a
JIaHHBIX, MCIOJb30BaHUIO 0a3 JAHHBIX W DJEKTPOHHBIX TaOJHUIl JJI PEUICHUs
MIPUKJIQAHBIX 33]1a4.

B npuBenénnom nanee cojnepxkanuu yueOHoro npeamera «MubopmaTikay»
KypCHUBOM BbIJIEJIEHBI IOTIOJTHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAST B 00SI13aTEIbHYIO
nporpaMmy OoOy4eHHs, HO MOTYT OBbITh MPEIJIOKEHBI AJI1 U3YUEHHUSI OTIEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00 y4arOIIMMCH.

VYrinyOn€HHbI ypOBEHb HW3y4YeHUS! HH(OPMATHUKUA PEKOMEHJYeTCs s
TEXHOJIOTUYECKOT0  MNpOQuisi, OpPUEHTUPOBAHHOTO HA  HHIXKEHEPHYIO U
UHGOPMAIIMOHHYIO C(]epbl NeATeIbHOCTH. YTIyOJIEHHBIM YpOBEHb H3YUCHHS
uH(GOPMATUKU 00ECTICUMBAET: TOJATOTOBKY 00YYaIOLMXCs, OPUEHTUPOBAHHBIX Ha
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CIIEIUAILHOCTA B 00JIaCTH HHMOPMAIMOHHBIX TEXHOJOTHA W WHXKEHEPHBIC
CTIIEIUATLHOCTH, Y4YacTHE B MPOEKTHOM W HCCIEAOBATENBCKOW NEATEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMU HAIPaBJICHUSAMH OTpaciu WHEOOPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTUH, TOATOTOBKY K yU4aCTHIO B OJIMMITHAAAX U CJade
Enunnoro rocynapcTBEHHOTO 2K3aMeHa 1o HH(GOPMATHKE.

[locnenoBaTenbHOCTh M3YyUEHUSI TEM B TIpeleiax OJHOTO Tojia 0O0ydeHus
MOXET OBITh W3MEHEHAa M0 YCMOTPEHHIO YYHUTEIsl MPHU IMOJATOTOBKE paboueit
IPOTPAMMBI U IOYPOYHOTO IJIAHUPOBAHUS.

O6iee yncIIo YacoB, PpEKOMEH0BAHHBIX JJIs1 U3y4deHUs HHPOPMATUKH — 272
yaca: B 10 kiacce — 136 yacos (4 yaca B Heneno), B 11 kimacce — 136 yacos (4 yaca
B HEJIENIO).
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COAEPXAHUE ObYYEHUA
10 KJIACC

MudpoBasi rpaMOTHOCTDH

TpeboBanus TeXHUKH O€30MMACHOCTH U TUTUEHBI IPH PA00TE ¢ KOMITBIOTEPaMH
U APYTUMU KOMIIOHEHTaMHU [U(PPOBOTO OKPYKECHHUS.

[TpuHIMIBI pabOTH KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heitmana. ABTOMaTMYEeCKOE BBIMOJHCHHE IIPOTPAMMBI IIPOIECCOPOM.
OneparuBHasi, MOCTOSIHHAS M JOJTOBpeMeHHas mnamsaTb. OOMEH JaHHBIMU C
MOMOIIIBIO IMH. KOHTpOJUIEPHI BHEMIHUX YCTPOUCTB. [IpsiMo#t fOCTYIT K mamsATH.

OCHOBHBIE ~ TEHACHIMM  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHIL
[TapannensHble BeruucaeHus. MHOTOnporeccopHblie cucTeMbl. CynepKOMITbIOTEPBL.
PacnpenenénHple BBIUUCIUTENBHBIE CUCTEMBI U 00pabdOTKa OONBIIMX JaHHBIX.
MoOunbHbie TU(POBBIE YCTPOICTBA U UX POJIb B KOMMYHHKaLUAX. BcTpoeHHbIe
KOMITbI0TEpBl. MUKpOKOHTpOJUIepsl. POOOTH3MpOBaHHBIE TPOU3BO/ICTBA.

[Iporpammuoe oGecrieueHne KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. BHIbI
IPOTPAMMHOIr0 oOecredeHus U1 UX HazHauyeHue. OCOOEHHOCTH MPOTrpaMMHOIO
obecrnieueHuss MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mNporpamMMupOBaHUE.
CuctemHoe mnporpamMmMmHoe obOecrieueHue. OnepauuoHHbIE CUCTEMBI. Y TUJIMTHI.
HpaiiBeppl  ycTpoucTB. HMHCTalmsiuus © = JEMHCTAUALMSA  NPOTPAMMHOIO
obecrieueHusl.

@aiinoBbie cucTeMbl. [IpuHIMIBI pa3MelieHuss U UMeHOoBaHus (GailioB B
nonroBpeMeHHoi naMsTy. [labnoHs! Ay onucanus rpynmn ¢Qailyios.

[Iporpammuoe oOecnieuenue. JIneH3upoBaHUE NPOrpaMMHOTO 00ecTIey eHUs
u 1 poBbIX pecypcoB. [IponpuerapHoe U cBOOOIHOE MPOrpaMMHOE 0OECTIEY EHYE.
Kommepueckoe 1 HEKOMMEPUECKOE UCTI0JIb30BaHHUE TPOTPaMMHOI0 00ECTICUECHUS U
upoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMasi 3aKOHO]1ATENIbCTBOM
Poccuiickonn ®enepaunu 3a HENPABOMEPHOE HCIIOJIb30BAHUE IIPOTPAMMHOIO
obecnieueHus U HUPPOBBIX PECYPCOB.

[IpyHIMITBI TOCTPOEHUS U annaparHble KOMIIOHEHThI KOMIIbIOTEPHBIX CETEH.
CereBbie npoToKOJbl. CeTh MHTEpHET. Afpecanus B cetu MHTepHeT. [IpoToKossl
cteka TCP/IP. Cuctema 1OMEHHBIX UMEH.

Paznenenune IP-cetm Ha mojceru ¢ moMoubio Macok mnojcereil. CereBoe
anMuHUCTpupoBaHue. lloilydeHre AaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hanmuuus CBSA3M C y3JIoM ceth. OmnpeneneHue MaplpyTra JABHKEHUS
MIAKETOB.

Bunet  gearemsHoctTh B cetu  HMHrepHer. CepBuchl  MHTepHera.
['eonndopMamoHHbie CUCTEMBI. | €0JIOKalIMOHHBIE CEPBUCHI PEATIbHOTO BPEMEHU
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(HampuMep, JOKauus MOOWIBHBIX Telae(OHOB, OMpeNeNeHUe 3arpyKeHHOCTU
aBTOMarucTpaiei ), MHTEpHET-TOPTOBIIS, OpPOHUPOBAHUE OUJIETOB M T'OCTUHHMII.

['ocynapcTBeHHBIE AMIEKTPOHHBIE CEPBUCH U ycayrd. ColuanbHble CeTH —
OpraHu3aiys KOJUIEKTUBHOTO B3aUMOJEHUCTBUSA M oOMeHa aaHHbIMHU. CereBoi
ATUKET: MpaBWia TOBeleHUs B KubepnpoctpaHcTBe. [Ipobiema momimHHOCTH
noJyiydeHHoU uHpopmarmu. OTKpBITbIE 00pa30BaTeIbHBIE PECYPCHI.

TexHoreHHbIE M KOHOMHUYECKUE YIPO3bI, CBS3aHHBIC C HCIIOJIb30BaHUEM
HH()OPMAMOHHO-KOMMYHHKAIIMOHHBIX TeXHOJIOTHHA. OOmue mpoOiaeMbl 3aiiThl
uHbopmaru 1 nHpopmManmoHHo i 6e3onacHocTH. CpencTBa 3amuThl HHGOpMaITUN
B KOMITBIOTEPAX, KOMITbIOTEPHBIX CETAX U ABTOMATU3UPOBAHHBIX UH(OPMAIIIOHHBIX
cuctemax. [IpaBoBoe obecnieuenne naGopManoHHO 6€30MacHOCTH.

[IpenoTBpamieHne  HECAHKUMOHMPOBAHHOTO  JOCTyna K  JIMYHOMU
KOH(UACHIMATLHON MHPOPMALIUKU, XpaHSIIIEHCs Ha TEPCOHAILHOM KOMITBIOTEPE,
MOOWIBHBIX yCTpoHcTBaX. BpenoHocHoe nporpaMMHoe o0ecreueHrue U Crocoobl
O00pbObI ¢ HUM. AHTUBUpPYCHBIE Tporpammbl. OpraHuzanus JHUYHOTO apXHBa
uHpopmarun. PezepsHoe konupoBanue. [laposibHas 3ammTa apXuBa.

[MudpoBanue nanHbIx. CHUMMETpUYHBIE M HECHUMMETPUYHBIE HIU(PHL
Mudper mpoctoit 3amensl. ludp Leszaps. [Mudp Buwkenepa. Anroputm
nmpposanus RSA.

TeopeTuueckue 0cHOBbI HHPOPMATHKHI

HNudopmanus, nanaeie U 3HaHusa. MHpopMalmoHHbie MpoIecchl B MPUPOIE,
TEXHUKE U OOIIECTBE.

HemnpeprbiBHBIE UM OUCKpETHBIE BEMMUYMHBI W CcUTHaiIbl. HeoO6xoammocTts
TUCKpeTH3alu WHPOpMAlUU, TMpeIHa3HAYEHHOW Ui XpaHeHHs, Mepenadyd u
00paboTKU B IUPPOBBIX CUCTEMAX.

JlBouduHoe KoAWpOBaHWE. PaBHOMEpHbIE U  HEPAaBHOMEPHBIC  KOJIBL
JlekoiupoBaHue COOOIIECHUH, 3aMMCaHHBIX ¢ TIOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. IlocTpoeHHne OJHO3HAUHO AEKOJAUPYEMBIX KOJOB C MOMOILBIO
nepeBa. EquHuiibl u3mepenus: koanmdectBa nHpopmanuu. AnpaBUTHBIN MOIX0T K
OIICHKE KOJINYECTBA MH(POPMALIHH.

Cucrembl cuncnienusi. Pa3BépHyTas 3amuch IENBIX U JAPOOHBIX YHUCEN B
NO3UIIMOHHON cucteMe cuuciieHus. CBOWCTBA TMO3UMIMOHHOM 3alMCcU YHUCa:
KOJIMYECTBO IU(p B 3alKCH, TPU3HAK JEIMMOCTH YUCJIa HA OCHOBAHUE CHUCTEMBI
CUYHUCJICHUS. AITOPUTM TIepeBOIa IeJIOT0 YKcia U3 P-MuHOM CUCTEMBI CUHCIICHUS B
JECSTUYHYIO. AJITOPUTM TiepeBOjJa KOHEUHOW P-waHOUW ApoOu B NECATUYIHYIO.
AJITOpUTM TIepeBOAa LIEJIOTO YUCJIa U3 JECATUIHON CHCTEMbBI CUYUCIICHHS B P-U4HyrO.
[lepeBo1 KOHEUHOH AecATUUHOM NpoOu B P-nuHyto. JIBonuHas, BOCbMepUYHas U
HIECTHAIIATEPUIHAS CUCTEMbI CYUCIICHUS, CBSI3b MEKIy HUMU. ApupMeTHIeCKre
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omnepaly B MO3UIMOHHBIX CHCTEMaxX CYHCIEHUA. TpoudHas ypaBHOBEUICHHAS
CHUCTEMa CYUCJICHUA. JJBONYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KoaupoBaane tekctoB. Kommpoka ASCIl. OpgHoOaiTHBIE KOIUPOBKHU.
Crangapt UNICODE. Kommposka UTF-8. Ompeneneane wnHbOpMarmoHHOTO
00BEMa TEKCTOBBIX COOOIIICHUHN.

KomupoBanne wm300paxkenuit. OreHKka  HHPOPMAIMOHHOTO  00BEMaA
rpaduUecKuX JaHHBIX TIPH 3a/IaHHBIX pa3pelIeHUH 1 TITyOrHE KOIUPOBAHKUS [IBETA.
[{BetoBBIe Moaemu. BekropHoe komupoBanue. @opmarel rpadudeckux (hanios.
Tpéxmepnas rpaduka. OpakranbHas rpadpuka.

Konuposanue 3Byka. OuieHka nHGOPMAMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX
IPY 3a/IaHHBIX 4YaCTOTE TUCKPETU3ALUU U PA3PATHOCTH KOJUPOBAHHUSA.

Anredpa norukd. [lonsTtue BbIcKa3biBaHUs. Bbicka3biBaTenbHbIE (HOPMBI
(mpenukatel). KBaHTOPBI CyIIIeCTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omepanuu. Tabiuibl UCTUHHOCTH. Jlormyeckue BbIpaKEHUS.
Jlormueckue toxnaectBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
TaOnuIl UCTUHHOCTHU. JIoTHYecKue onepalyu 1 onepalny HajJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JOTHKU. DKBUBAJICHTHBIE MPEOOpPA30BaHUs JIOTUUYECKHX
BBIp@XEHUM. JIornueckue ypaBHEHHs U CUCTEMBI YpaBHEHU M.

Jlornueckue QyHKIMH. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKLIMIA OT KOJIMYECTBA apryMeHTOB. [10JIHBIE CUCTEMBI IOTUYECKUX (DYHKIIHA.

Kanonnueckne  (opmbl  jlormueckux  BbIpakeHuid.  CoBepllEHHbIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBIC HOPMAJbHbIE (OPMBI, AITOPUTMBI HUX
NOCTPOEHMSI 1O TAOJIMLE UCTUHHOCTH.

Jlormueckue snemeHTBI B cocTaBe Kommbrotepa. Tpurrep. Cymmarop.
Mmuoropa3zpsaasiid cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHUX 3JIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBineHue NENBIX YMCEN B NaMATH KOMIbroTepa. OrpaHUYeHHOCTH
JAara3oHa 4YWCeNl NpU OrPaHWYEHUM KoJim4yecTBa paspsaoB. llepenonnenue
pazpsaHo ceTku. be33HakoBbIe U 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. [[BOMUHBIA
JOTIOJTHUTENbHBIN KO OTPULIATENbHBIX YU CEL.

[lobutoBbie norumyeckue onepanuu. Jloruyeckuil, apupMeTHuecKud u
mukanueckuit  casuru. lludgpoBanne ¢ mnomMouplo MOOMTOBOM  omepanuu
«uckmoyvaroniee MIN».

[IpencraBneHre BEMIECTBEHHBIX YHWCEN B NaMsATH KOMIIbIOTEpA. 3Hayalas
4acTh M MOPSAOK yucia. /(nanazoH 3HaueHul BelIeCTBEHHbIX uncell. [Ipo6iaemsl
XpaHEHHsI BEIIECTBEHHBIX YHCEJN, CBS3aHHbIE C OrPAaHUYECHUEM KOJIMYECTBA
pa3psAnoB. BelnonHeHHe ornepanuii C BEIIECTBEHHBIMM YHCJIAMH, HAKOILJICHHE
OIIMOOK MTPU BHIYUCIICHUSIX.
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AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OmpeneneHre BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aJTOPUTMOB
YIPAaBICHUS] HMCTIOJHUTEISIMA U BBIYUCIUTENBHBIX aMropuTMOB. OrmpeneneHue
WCXOJIHBIX TAHHBIX, PU KOTOPBIX AITOPUTM MOKET J1aTh TPEOYyEeMbIil pe3ynbTar.

Otamnbl pemeHusl 3a7ad Ha KoMIbloTepe. MHCTpyMmMeHTanbHbIE CpeCTBa:
TPAHCIATOP, OTIATYUK, NpodumupoBmmK. KoMmuiasiius ©w HHTEpHpeTarys
nporpaMm. BupTyanbHble MallIMHBI.

WuTterpupoBanHas cpema  pa3paboTKA. MeToasl OTIaJKH MPOTPaAMM.
Hcnonb3oBanne TpacCUpPOBOYHBIX TaOmwim. OTmagouHsii BeiBOA. [lomarosoe
BBITIOJIHEHHE MTPOrpaMmebl. Toukn octaHoBa. [[pocMOTp 3HaUEHUIN IEPEMEHHBIX.

A3k mporpammupoBanus (Python, Java, C++, C#). Tumbsl JaHHBIX:
LEJIOYMCIICHHBIE, BEILIECTBEHHbIE, CUMBOJIbHBIE, JIornueckue. BerBnenus. CnoxHble
ycnoBus. [ukiel ¢ ycnoBueM. Lluknbl mo mepeMeHHou. B3anmo3aMeHseMOCTb
pa3MuHbBIX BUAOB I1MKIOB. MHBapuant wukina. CocTaBleHHME ULUKIA C
UCII0JIb30BaHUEM 3apaHee ONPEACIEHHOTO MHBAPUAHTA LIMKIIA.

JlokymeHnTupoBanue mporpamm. Mcnoss3oBanne kommenrapues. [loaroroska
OTIMCaHUS IPOTPaMMBbI U MHCTPYKIUH JIJIS TTOJIb30BaTENs.

AnroputMbl 00paOOTKU HATypaIbHBIX YHCEN, 3alMCAHHBIX B MO3UIMOHHBIX
CUCTEMax CUMCIICHHS: pa30ueHHe 3alucy 4YWclia Ha OTAeNbHBIE MHUQPHI
HaXOXJIEHUE CYMMbl W TMPOU3BEACHUS LU(DP, HAXOKACHHE MaKCUMAJIbHOU
(MMHUMAaJTbHOM ) UQPHI.

HaxosxneHue Bcex MpOCThIX YUCEN B 3aaHHOM auana3zoHe. [IpencraBnenue
4ucJia B BUE€ HA0Opa IPOCTHIX COMHOXKHUTENIEH. AITOPUTM OBICTPOTO BO3BEICHUS B
CTEMEHb.

O6paboTka 1aHHBIX, XpaHAIIUXCs B ¢ailiax. TekcToBble U ABOUYHBIE (DaiiIbI.
daiinoBkle nepeMeHHbIe ((hainoBeie ykazarenu). Ytenue u3 gaitnia. 3anuch B (aiti.

Pa30uenue 3anaun Ha noa3agadu. [loanporpamMmel (mpoueaypsl v GyHKIIUN).
Pexypcusi. PexypcuBHbie 00bekThl ((ppakranbl). PekypcuBHbIE NpOLEAypbl U
¢byukumu. Mcnonb30BaHue CTEKA 1JIs1 OpTraHU3alluU PEKYPCUBHBIX BEI30BOB.

Hcnonb3oBaHue CcTaHAAPTHOW OMONMOTEKM sI3bIKa MPOTPAMMMPOBAHUESL
[logxmouenne  OMOJMOTEK  MOAMPOTPaMM  CTOPOHHHUX  MPOU3BOJIUTENEH.
Mo 1ynbHBINA TP UHIIMIT TOCTPOCHHUS IPOTPAMM.

Yucnennsie MeTobl. TOUuHOE U IPUOIMKEHHOE pelieHus 3a1aun. YncieHHbie
METOJIbl PEIICHUs] YpaBHEHMI: METo] nepedopa, METO/ MOJOBUHHOTO JCIICHUS.
[Tpubmx€HHOE BBIYKMCIICHUE JUIMH KPUBBIX. Bbruuciienue momaaet ¢uryp c
NOMOIIBIO YUCJIEHHBIX METOJ0B (METOJ MPSMOYTOJLHUKOB, METOJ Tpareuui).
[louck wmakcumyma (MUHMMYMa) (QYHKUMHM OJHOM TIEPEMEHHOM METOJI0M
MOJIOBUHHOTO ICJICHHUS.
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O6paboTka CHMBOJIbHBIX JJaHHBIX. BcCTpoeHHbIe (DYHKIIMH  SI3BIKA
IPOTPaMMHUPOBAHUS 151 00pabOTKH CUMBOJILHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: MOJCYET KOJMYECTBA MOSABJICHHM CHUMBOJIAa B CTPOKE,
pazOueHne CTPOKH Ha CJI0Ba MO MTPOOETLHBIM CUMBOJIAM, TIOMCK MOACTPOKH BHYTPH
JTAHHOW CTPOKH, 3aMEHA HAWJICHHOW MOJCTPOKHU Ha APYTYIO CTPOKY. | 'eHepanus Bcex
CJIOB B HEKOTOpOM ai(daBuTe, YAOBJICTBOPSIONIMX 3aJaHHBIM OTPaHUYCHUSIM.
[Ipeo6pazoBaHue yrcia B CUMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl ¥ TOCIENOBaTeIbHOCTH 4YHceN. Breraucienne o0000MEHHBIX
XapPaKTEPUCTHUK AIEMEHTOB MACCUBA UJIM YHCIIOBOM MOCIIEN0BATEILHOCTH (CYMMBI,
NPOU3BEACHUS, CPEIHEr0 apU(PMETUUECKOTO, MUHUMAIbHOTO M MaKCHUMAJIbHOr0
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JIvHEeNHbIM MIOUCK 3aTaHHOTO 3HAYECHUS B MAaCCUBE.

CoptupoBka oJHOMepHOro Maccusa. [IpocTeie METOIBI COPTUPOBKH (METOL
NMy3bIpbKa, METOJ BbIOOpA, COpPTHPOBKA BCTaBKamM). COPTHPOBKA CIUSHHUEM.
beicTpass coptupoBka maccuBa (amroputMm QuickSort). J[BowuHBI TOUCK B
OTCOPTHUPOBAHHOM MacCHBE.

JIBymepHbIE MAacCUBBI (Marpuilbl). AJITOPUTMBI 00paOOTKH JIBYMEPHBIX
MacCHBOB: 3aII0JJHEHUE IByMEPHOTO YMCJIOBOI0 MaCCHUBA IO 3a/IaHHBIM IIPaBUJIaM,
MOUCK 3JIEMEHTA B IBYMEPHOM MACCHUBE, BBIYUCICHUE MAKCUMyMa (MUHUMYMA) U
CyMMBbI 3JIEMEHTOB JBYMEPHOIO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLIOB
JIBYMEPHOTO MacCHBa.

NudopmanmoHHbIE TEXHOJIOTHHA

TexcToBbIll TIponieccop. PenaktupoBanue u (opmarupoBanue. IlpoBepka
opdporpadpun u rpammaruku. CpencTBa NMOMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope. HMcnomp3oBanue ctuwied.  CTpyKTypUpPOBAHHBIE  TEKCTOBBIE
nokymeHTbl. CHockM, ornaeieHve. KoiektuBHas padoTa ¢ JAOKyMEHTaMM.
HMHCTpyMEHTBI PELIeH3UPOBaHUsl B TEKCTOBBIX Mpolueccopax. O0IauHble CEpBUCHL
HenoBas nepenucka. Pedepar. [IpaBuia nutrpoBaHUS HCTOYHUKOB U O(POpMIICHUS
oubmmorpaduueckux ccbuiok. OdopMiIeHHE CIUCKA JIUTEPaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOM BEPCTKOW TEKCTAa. TEXHUYECKHE CPEACTBA BBOJA TEKCTA.
Crneunanu3upoBaHHbIE CPECTBA PEAAKTUPOBAHHS MATEMAaTUUECKUX TEKCTOB.

Anamu3 naHHbiX. OCHOBHBIE 33/1a4M aHAIM3a JAHHBIX: MPOTHO3UPOBAHKE,
KjIaccu(uKalus, KiacTepu3alus, aHaiu3 OTKIOHeHuW. IlocrenoBarebHOCTH
pelIeHus 3a/1ay aHaJu3a JIaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYHUCTKA U OILICHKA
KayecTBa JaHHBIX, BEIOOP W/WIM MOCTPOCHUE MOJIENH, IPeoOpa30BaHUE TaHHBIX,
BU3yaJM3allusl TaHHBIX, MHTEpIIpeTalus pe3yabTaroB. [IporpaMmmubie cpeacTsa u
MHTEPHET-CEPBUCHI JJIs1 00pabOTKU U MPEACTABICHUS TaHHbIX. boJbIle 1aHHBIE.
ManmnHoe o0y4yenue. UHTe/UIeKTyaabHbIN aHaIU3 JaHHBIX.
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AHamM3 JaHHBIX C TIOMOIIBIO JIEKTPOHHBIX TaOiWil. Berdaucienne cymMmbl,
cpemHero apupMeTndecKoro, HanOOJbIIEro (HAMMEHBIIIET0) 3HAUCHUS JUara30oHa.
Beruucienne kosdduimenta Koppemsiimu IBYX pAAOB naHHBIX. [locTpoenue
CTOJIOUATHIX, JIMHEHYATHIX W KpYroBbIX guarpamm. llocTpoenue rpadukos
dbynkui. [Togbop muaMK TpeHIa, peIIeHre 3a1a9 TPOTHO3UPOBAHNS.

UncneHHOE pelieHne ypaBHEHWH C IIOMOINBIO mMoabopa Tmapamerpa.
OnTumu3anys Kak MOMCK HAWTY4IIero pelieHrs B 3aaHHbIX yciaoBusX. LlemeBas
byHKIMSI, orpaHudeHMs . JIOKaTbHBIE U TJI00ATbHBI MUHUMYMBI 11EIeBOU (DYHKITHHL
Pemmenue 3a1ay onTUMHU3AIIH C TIOMOIIBIO JICKTPOHHBIX TaOJIHII.

11 KJIACC

TeopeTnueckue 0cCHOBbI HHPOPMATHKH

Teopernueckne NoAXOAbl K OLIEHKE KOJMYecTBA HHGOPMAIMHU. 3aKOH
annutuBHOCTH MH(popManuu. @opmyna Xaptmu. MHpopmanus u BEpOATHOCTS.
®opmymna [llenHoHa.

Anroputmbl  cxkatus JgaHHbIX. AnmroputM RLE. Amroputm  Xaddmana.
Anroputm LZW. AropuT™BI CKaTHsI JAHHBIX C HOTEPSMU. Y MEHBILIEHHUE TITyOUHbI
KoAupoBanus 11BeTa. OCHOBHBIE Uaen aroputMmoB cxatus JPEG, MP3.

CkopoCcTh mepefauu JaHHbIX. 3aBUCHMOCTb BpPEMEHM Iepefayud  OT
MH(GOPMAIIMOHHOTO 00bEMA TAHHBIX M XapaKTEPUCTUK KaHana CBs3U. [[puuuHel
BO3HUKHOBEHHs OIIMOOK mpu Tnepenadye JaHHbIX. Koabl, MNO3BOJSAIOIME
OOHapyXMBaTh W MUCIPABJIATh OIIMOKH, BO3HHMKAIOIIME NP IEpenaye JaHHbIX.
PaccTositnue Xammunra. Koanposanue ¢ mopropenrem 6utoB. Koasl XaMmuHra.

Cuctembl. KoMIOHEHTHI cHUCTEMBI W UX B3auMmojencTBue. CHUCTEMHBIN
s dekrt. Ynpapienue kak nHGOPMAIMOHHBIN rporiecc. OOparHas CBs3b.

Monemu u monenupoBanue. Llens monenupoBanus. COOTBETCTBUE MOJAEIU
MOJEIMPYEMOMY OOBEKTY MM TpOILecCy, Lenu MoaenupoBanus. Gopmanuzanust
NPUKJIAIHBIX 3371a4.

[IpencraBnenne pe3yabTaTOB MOJEIUPOBAHUS B BUAC, YIOOHOM i
BOCHpHUTHS yenoBekoM. ['paduueckoe npeacTaBiaeHre JaHHbIX (CXEMbl, TA0MIIBI,
rpapukn).

I'padr. OcHoBHBIE NOHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHll CMEKHOCTH, BECOBBIX MaTpHIl, CIHUCKOB CMEXHOCTH. PerieHue
AMMOPUTMUYECKUX 3a7a4, CBA3aHHBIX C aHAmM30M TpadoB (MOCTPOECHUE
ONTUMAJBHOTO MyTH MEXKIYy BeplIMHAMU Tpada, oOIpeneneHue KoJu4ecTBa
Pa3JIMYHBIX MyTEH MEXAY BEpIIMHAMHU OPUEHTUPOBAHHOTO AlIUKIMYECKOT0 rpada).

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CriocoObl 006xo1a nepeBa.
[IpencraBnenue apupmMeTHyeCKUX BIpaXKEHUH B BUJE AepeBa. JIUCKpETHbIE UTPbI
JIBYX UTPOKOB ¢ moJiHoM nHpopmarueit. [loctpoenue nepesa nepedopa BApUaHTOB,
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OTICaHWE CTPATETUH UTPHI B TAOIUIHOM (opme. BBIUTPHINIHBIE U TP OUTPHIIIHBIC
MO3UIMHU. BEIMTPBIIIHBIE CTPATEr VM.

CpencTBa UCKYCCTBEHHOTO MHTE/UIEKTa. CepBHCH MAIMHHOTO NEPEBOJA U
pacmno3HaBaHus yCTHOM peun. KorHUTHBHBIE cepBUCHL. MneHTHduKaIms u mouck
W300p@KCHHUM,  pacro3HaBaHWE  JIMII. CamooOyuaromuecss  CHCTEMBL.
HcKyCcCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcmoap30BaHUE METO0B
UCKYCCTBEHHOT'0 MHTEIUIEKTa B O0yyaronmx cucremax. Vcnosib30BaHue METOI0B
HMCKYCCTBEHHOTO MHTEIUIEKTa B pobOoToTexHuke. MiHTepHeT Bemeid. [lepcriekTuBbl
Pa3BUTHSA KOMITBIOTEPHBIX MHTEIUIEKTYaIbHbBIX cucTeM. HelipoHHEBIE ceT.

AJITOPUTMBI M IPOrPAMMHUPOBaHKE

dopmanuzanus NoOHATHA AropuTMa. MammHa TerOpHHra Kak yHUBEp CAJIbH ast
MoJienb BeruncsieHun. Tesuc Yépua—Trropunra.

OneHka CJOKHOCTU BhIYUCICHUN. Bpemsi paboTbl 1 00BEM UCIIOJIB3yeMOit
namsiTd, MX 3aBUCUMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OleHka
ACUMIITOTUYECKOW CJOKHOCTA QITOPUTMOB. AJTOPUTMBI  IMOJMHOMUAIBHOU
cioxHocTu. [lepebopHsbie anroputMsl. [ [ppuMepsl pa3mUyHBIX aITOPUTMOB PELICHUS
OJHOM 3aJ1a4U, KOTOPBIE UMEIOT PAa3JIMIHYIO CIOKHOCTD.

[Iouck TPOCTBIX YMCEN B 3aJaHHOM JHMANA30HE C MOMOIIBI0 aIrOpUTMA
«perero JparocheHar.

MHoropa3zpsiiHbI€e Lieble YNUCIIa, 33141 JJIMHHO N apu(METHKY.

CinoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHUs). XOII-TaOJHUIIbI.
[HocTpoenue anhaBUTHO-4ACTOTHOTO CJIOBAPS JJIs 33JaHHOTO TEKCTA.

Creku. AHanM3 NOpPaBUIBHOCTH CKOOOYHOrO BbIpaKeHUs. Bbluncnenue
apu(PMETUYECKOTO BEIPAXKEHNUS, 3alIMCAHHOTO B MOCT(PUKCHOH hopMme.

Ouepenu. Mcnionp30BaHne 0uepeau 111 BPEMEHHOTO XpaHEHHUSI TAHHBIX.

Anroputmbl Ha Tpadax. IlocTpoeHre MHUHHMaIbHOTO OCTOBHOTO JAepeBa
B3BELICHHOT'O CBSI3HOTO HEOPHUEHTUpOBaHHOTO rpada. KommuecTBo pa3iavuHbIX
nyTell MeXy BEpUIMHAMU OPUEHTHUPOBAHHOTO AlIUKINYECKOTo rpada. AIropum
JIelKCTpHL.

[epeBbs. Peann3anus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYP. J{BOMYHBIE
(ounapusbie) aepeBbs. [locTpoeHue aepeBa sl 33JaHHOTO apUPMETHYECKOTO
BbIpakeHus1. PekypcuBHbIe aropuT™Mbl 00xoa aepeBa. Vcnonb3oBanue cteka u
ouepeau 1 00xoja iepesa.

JlvHamMuueckoe MNpOrpaMMHUpPOBaHME Kak METOJ PpEIIeHus 3a7ad ¢
COXpaHEHHEM MPOMEXKYTOUYHBIX PE3YNbTATOB. 3aJayd, PELIAEMbIE C IMOMOIIBIO
JUHAMUYECKOTO0 MPOTrPaMMHUPOBAHMSI: BBIYUCICHUE PEKYPCUBHBIX (PYHKIIUH,
MOJCYET KOJIMYECTBA BAPUAHTOB, 331a41 ONTHMHU3ALIAH.

[lonsitue 00 0OBHEKTHO-OPUEHTUPOBAHHOM MTPOTpaMMHUPOBaHUU. OOBEKTHI U
kiaccel. CBoicTBA U METOAbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIU3.
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Pa3pabotka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TIOJXOJA.
Wukancynsius, Hacieg0oBaHUE, TOJIUMOPHU3M.

Cpensl ObICTpO¥ pa3paboTkm mporpamM. IIpoektupoBanme wuHTEpdeiica
nosb3oBaress. Fcnoib30BaHUE FOTOBBIX YIIPABISAEMBIX JJIEMEHTOB JIJISl TOCTP OCHUS
uHTep deiica.

O630p  s3pIKOB  mporpammupoBanus. llonstTe o  mapagurmax
MPOrpaMMHUPOBAHKA.

NudopmannoHHbIe TEXHOJIOTHA

OTanbl  KOMIBIOTEPHO-MATEMATUYECKOTO MOJECIUPOBAHUS: TOCTAaHOBKA
3amaud, pa3paboTka MOJENM, TECTUPOBAHUE MOJEIH, KOMITbIOTEPHBIN
HKCTIEPUMEHT, aHAJIU3 PE3YIbTATOB MOJEITUPOBAHUSI.

Juckpernzanusi Opu  MaTEMaTUYECKOM MOJIETUPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MoaenupoBanue NBKeHus. MoaeapoBaHue OMOJIOTHY €CKUX CHCTEM.
MaremaTtnueckue MOJAENIA B SKOHOMHKE. BBIUHCIMTENBHBIE 3KCHEPUMEHTHI C
MO IEJIIMU.

O6paboTka pe3ynbTaTOB SKCIEPUMEHTA. MeToJl HaWuMEHBIIMX KBaJIPaToB.
OlleHKa 4YHCJOBBIX TApaMETPOB MOJCIUPYEMbIX OOBEKTOB U  IPOILIECCOB.
BoccTranoBneHne 3aBUCUMOCTEN IO PE3YNbTaTaM IKCIIEPUMEHTA.

BepositHocTtHpie  momemu.  Meroasl Monte-Kapno.  MmwutaimmonHoe
Mo ienrpoBanue. CUCTEMbI MACCOBOTO O0CITYKMUBaHUSL.

Tabmuunbie (pensiiiuoHHbIE) 0a3bl JaHHBIX. Tabnuia — NpeacTaBICHUE
cBelleHnM 00 oaHOTHIHBEIX 00BbekTax. Ilone, 3ammch. Kmrou tabmunper. PaGota ¢
roToBO 0a30i JaHHBIX. 3arnoJjiHeHWe Oa3bl AaHHbIX. llouck, copTupoBka u
bunbTparys TaHHBIX. 3aMpOoChl HA BHIOOPKY JaHHBIX. 3allpOChl C MapaMeTpaMM.
Beruncnsiembie oJist B 3anpocax.

MuoroTtabiuuHbie 0a3bl JaHHBIX. THUIIBI CBSI3el Mexay TabnuiamMu. BHemHmit
kito4. LenoctHocTh 0a3bl JaHHBIX. 3alIpOChl K MHOTOTA0JIMYHBIM 0a3aM TaHHBIX.

Nurepuer-ipunoxkenus. [loHaTre o cepBEpHON U KIMEHTCKOM 4acTsAX CauTa.
TexHOJIOTUSl «KIUEHT — CEPBEP», €€ TOCTOMHCTBA U HeTOCTaTKU. OCHOBBI A3bIKA
HTML wu xackamueix Ta0mui ctuiaei (CSS). Crenapuu Ha si3bike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3melnienue BeO-caiiToB. Ycilyra XOCTUHTA. 3arpy3ka ¢ailioB Ha CaiT.

BBoja u3o0pakeHuid ¢ UCTIOJIb30BAaHUEM PA3JUYHBIX IU(POBBIX YCTPOUCTB
(mdpoBbIX QoTOANMmaparoB ¥ MUKPOCKOIIOB, BUICOKAMEP, CKAHEPOB U JAPYTUX
ycTpoicTB). ['paduueckuii penaktop. Pazpemenue. Kagpuposanue. HcripaBnenue
nepcnektuBbl. ['mctorpamma. Koppekuust ypoBHEH, KOppEKUHs IIBETa.
OOecnBeynBaHUe IBETHBHIX H300paxkeHuil. Perymms. Pabota ¢ obOmacTsamm.
OUIBTPHI.
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Mmnorocioiabsie m300pakeHus. TekcToBbie ciom. Macka cios. Kanasr.
Coxpanenue BbIZIeTICHHOW 00macTh. IloAroToBKa MiLTrOCTpanmii i BeO -CAlTOB.
AHUMUPOBaHHBIE N300 AKECHHUS.

Bekropras rpaduka. IlpumutuBpl. M3MeHeHue mopsigka 3SJIECMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opMarsl BEKTOPHBIX
pucyHkoB. Mcmons30Banre KOHTYPOB. BekTopu3anus pacTpOBBIX H300pakKeHHM.

[IpuHUKMITBI TOCTPOEHUA U PEAKTUPOBAHUS TPEXMEPHBIX MoAenel. CeTouHbIe
Mojaenu. Marepuansl. MojaenupoBaHue HCTOYHUKOB OCBelIeHUs. Kamepsbl
AnnutuBHble TexHOJI0THH (3D-ipunTepsl). [ToHATHE O BUPTYaIbHOM peaTbHOCTH U
JIOTIOJIHEHHOM PEAIbHOCTH.
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[UDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
MH®OPMATUKE (YT JIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDI

JIugHOCTHBIE pe3yJbTaThl OTPAXAIOT TOTOBHOCTh M  CIIOCOOHOCTH
00y4armuxcss PYKOBOJACTBOBAThCA C(HOPMHUPOBAHHOW BHYTPCHHEH MO3HIIHEH
JUYHOCTH, CHUCTEMOUW IIEHHOCTHBIX OPHUEHTALMUNA, TO3UTHUBHBIX BHYTPEHHHUX
yOeX/IeHull, COOTBETCTBYIOIIMX TPAAUIUOHHBIM IIEHHOCTSIM POCCHUICKOrO
oO11ecTBa, paclIMPEHUE KU3HEHHOTO OIBbITa U ONbITA ACITEIbHOCTU B MpPOILIECcce
peanu3aluMyd  CpelcTBaMU y4yeOHOro TpeAMEeTa OCHOBHBIX HalpaBJICHUN
BOCTIUTATENIbHOU €A TEIbHOCTH.

B pesynbTare wuzydeHus MHPOPMATHUKHM Ha YPOBHE CpEIHEro OOILero
oOpazoBaHusi y oOyyaroiierocs Oyayr chopMUpPOBaHbI CIACAYIOMIUE JTUYHOCTHBIC
pE3yNbTaThl:

1) rpa:k1aHCKOr0 BOCIIMTAHUSA:

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPAB ¥ 00513aHHOCTEN, YBaKEHUE 3aKOHA
U TPaBOIOPSIKA, COOMIOIEHUE OCHOBOIOJATAIONMX HOPM HH(POPMAIMOHHOTO
npasa 1 HH(POPMAIIMOHHOM 0€30MaCHOCTH;

FOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTUM OSKCTPEMHU3MA, HAIMOHAIM3MA,
KceHo(hoOUH, AUCKPUMHUHAIIMKA TIO COILMAIBHBIM, PEIUTUO3HBIM, PAaCOBBIM,
HAIIMOHAJIbHBIM ITPU3HAKaM B BUPTYAIbHOM IPOCTPAHCTBE;

2) MIaTPMOTHY€CKOr0 BOCIIMTAHUSA:

LEHHOCTHOE OTHOILEHHE K UCTOPUUECKOMY HacJIEAuI0, T0CTHKEeHUsAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3Ha4YCHUsI THPOPMATHUKH KaK HAyKU
B )KM3HU COBPEMEHHOT0 O0IIIECTBA;

3) AyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOT0 TOBEACH U

CIIOCOOHOCTh OLICHHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
ceru MaTepHer;

4) 3cTeTUYECKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYas JCTETUKY HAYyYHOTO H
TEXHUYECKOT'O TBOPUECTBA;

CIIOCOOHOCTh BOCIPUHUMATH PA3JIMYHbIE BUABl HCKYCCTBA, B TOM YHCIE
OCHOBaHHOTO Ha UCIOIb30BaHUH HH()OPMALIMOHHBIX TEXHOJIOTHIA;

5) pu3nvecKoro BOCIUTAHNUSA:

chopmupoBaHHOCTH  340pPOBOTO M  Oe3omacHOTO oOpa3a  JKHU3HHU,
OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBbIO, B TOM YHUCJIE 32 CUET COOII0 IEHUS
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TpeOOBaHMI 0E30MaCHOM OJKCIUTyaTallud  CPEACTB  MHOOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K AKTHBHOW JEATEIIbHOCTH TEXHOJOTUYECKOW M COLHMAIBHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUNIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHATD TaKyIO JESITEILHOCTD;

uHTepec K cdepam mpodeccHoHATBHOM AESITEIbHOCTH, CBSI3aHHBIM C
uHPOPMATHKOM, TPOTPaMMHUPOBAHUEM M HHPOPMAIMOHHBIMU TEXHOJOTUSIMH,
OCHOBaHHBIMHU Ha JOCTIDKCHUSX HAyKH HMH(DOPMATUKA M HAYIHO-TEXHUYIECKOTO
nporpecca, yMEHHE COBEpIaTh OCO3HAHHBIN BBIOOp Oyaymiel mnpodeccuu u
peam30BBIBATh COOCTBEHHBIC )KU3HEHHBIE TJIAHbL

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOIro BOCIIUTAHUSI:

OCO3HaHME TJI00ATHHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM M MyTed ux
pelieHus, B TOM 4YHCIE C Y4ETOM BO3MOXHOCTEH HH(OpMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT' 0 IO3HAHMSA:

c(hopMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH, JOCTHIKEHUSIM HAYyYHO-TEXHMUECKOrO Iporpecca u
0OI1IeCTBEHHO M MPAKTUKH, 32 CYET MOHUMAaHUS PO MH(DOPMAIIMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX MNPOIECCOB U MHGOPMALIUOHHBIX TEXHOJOTUH B YCJIOBUSIX
upoBoi TpaHChopMaLK MHOTUX Cep )KU3HU COBPEMEHHOT0 OOIIECTBA;

OCO3HAHUE IIEHHOCTH HAy4YHOW JeATeIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCJIEA0BATENbCKYIO IEATETbHOCTh MHAUBUIYAILHO U B TPYIIIIE.

B npoiiecce 10CTH)EHUSI TMYHOCTHBIX PE3YJbTaTOB OCBOEHUS ITPOTPAMMBI [10
nH(OpMaTUKE Yy 00Yy4arOIMXCsl COBEPIIEHCTBYETCS SMOIIMOHAILHBIN MHTEJUIEKT,
npeAnoararimi chOpMUPOBAHHOCTD:

CaMOpPEryJIMPOBaHUSI, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHUE MPUHUMAThH
OTBETCTBEHHOCTh 3@ CBOE TOBEJEHUE, CIIOCOOHOCTh aaNnTUPOBAThCA K
AMOIMOHATIHLHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIFOYAIOIIEH CTpEeMJICHHE K JOCTHKEHUIO IEU U
yCIieXy, ONTUMHU3M, MHUIIMATUBHOCTh, YMEHUE JCHCTBOBATh, UCXOMS W3 CBOUX
BO3MO>KHOCTEM;

AMIIATUH, BKIIIOYAIOIICH CIIOCOOHOCTh TOHUMATh AIMOIIMOHATIBHOE COCTOSHUEC
JIPYTUX, YYUTBIBATH €r0 MPHU OCYIIECTBICHUHM KOMMYHMKAIIUU, CIIOCOOHOCTH K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COILMATILHBIX HABBIKOB, BKJIIFOYAIOIINX CTIOCOOHOCTh BBHICTPANBATh O THOIIICHUS
C IPYTUMH JFOJbMHU, 3200 TUTHCS, IPOSBIISITH UHTEPEC U pa3peiarb KOHGIUKTHI.
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METAIIPEAMETHBIE PE3YJIBTATBI

B pesynaprare wm3ydeHwss WHPOPMATHKH HA YPOBHE CPEIHEro OO0IIero
oOpa3oBanusi y oOywaromerocs Oyayr chOpMHPOBaHBI MeETalpPEIMETHBIC
pe3yNIbTaThl, OTPAKECHHBIC B YHUBEPCATBHBIX YUCOHBIX JICHCTBHUSIX, & UMEHHO —
NO3HABaTCIbHBIC YHHUBEPCAIbHBIE YYEOHBIC JICHCTBUSA, KOMMYHHKATHBHBIC
YHUBEPCAIbHbIC y4eOHBIC JCHCTBHS, PETYJSITUBHBIC YHUBEpCAIbHBIC ydeOHBIC
NENCTBUS, COBMECTHAS ACSITEIILHOCTb.

Io3HaBaTe /IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

1) 6a3oBble JOTMYECKHE 1€ HCTBUSI:

CaMOCTOSITENbHO  (OpMyIMpOBaTH W aKTyaIM3UpPOBaATh  MPOOJIEMY,
paccMmaTpuBarh €€ BCECTOPOHHE;

YCTaHABJIUBaTh CYIICCTBCHHBIN IMPU3HAK WM OCHOBAHMS JJIsI CpaBHEHUS,
KJ1accU(pUKaIUU 1 0000IICHHUS;

OTIPENEATh e JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl U KPUTEPUU HUX
JTOCTHKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PACCMATPHUBACMBIX SIBIICHUSX;

pa3pabarpiBaTh IJIAH PEIICHUS MPOOJEMBbI C YUETOM aHaIM3a MMEIOITUXCS
MaTepHUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICITEIILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJILTATOB
LEJSAM, OLICHUBATh PUCKH MOCJIEICTBUM IEATETbHOCTH;

KOOPIMHUPOBATH M BBITIOJIHATH PAOOTY B YCIIOBHSIX PEATbHOTO, BUPTYAITHHOTO
¥ KOMOWHHPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30Bble HCCJIeI0BATEIbCKHE 1€HCTBUS:

BJIQJIETh HaBBIKAMU YU4E€OHO-UCCIIC0OBATEHCKON U IPOCKTHON eI TETHHOCTH,
HaBBIKAMH  pa3pelieHusi MpoOJeM, CIOCOOHOCThIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJI0B PEIICHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3JIMYHBIX METOI0B TO3HAHUS;

OCYIIECTBJIATh PA3JIMYHbIE BUJbBl JEATEILHOCTH MO TOJYYEHUIO HOBOIO
3HaHMsI, €r0 WHTEpPIpETANy, MPeoOpa30BaHUIO W MPHUMEHEHUIO B Pa3IUIHBIX
y4E€OHBIX CHUTyallUsIX, B TOM YHCJE TPU CO3JaHUHM YYEOHBIX W COIMAIbHBIX
IIPOEKTOB;

dbopMupOBaTh HAYYHBIA TUIT MBIIUICHUS, BIaI€Th HAYYHON TEPMHUHOJIOTHEH,
KITIOUE€BBIMU MOHITUSIMHA U METOJIAMU;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIC 3aJauyd B 0O0pazoBaTeIBHOU
JEATEIbHOCTU U KU3HEHHBIX CUTYALUSX;
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BBISIBJISITh NPUYMHHO-CJICICTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTATh TUIIOTE3Y €€ peIeH s, HaXOAUTh apTyYMEHTHI JIJIsl I0Ka3aTelbCTBA CBOUX
YTBEP:KIIEHUI, 3a]]aBaTh TapaMeTPbl U KPUTEPUU PELICHUS;

aHAIM3UPOBATh TMOJIyYEHHBbIE B XOJI€ pEUIeHUs 3aJayd pe3yJbTaThl,
KPUTHYECKH OLEHUBATh UX JI0CTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYUIECTBIISITh LEJICHANIPABICHHBI TOUCK IepeHoca CPENCTB U CIOCOOOB
NeNCTBUA B PO(PECCUOHATBLHYIO CPENY;

yYMETh NEPEHOCUTh 3HAHMA B MO3HABATEIbHYI0 U MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IIPEAMETHBIX 00J1aCTEM;

BBIJIBUTATh HOBBIE WJEH, NpejiaraTb OPUrHHAIbHBIC TIOJIXO/bI U PEIICHHS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIME ATbTEPHATUBHBIC PEIICHHUS.

3) paboTa c MuH(pOpMALIHEH:

BJIaJI€Th HABBIKAMH MOJIy4eHHs] HH(POpPMAIMK U3 UICTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO  OCYIUECTBJIATh  INOUCK, AaHaIM3, CUCTEMAaTU3aluil0 U
UHTEPIpPETANIO HHPOPMAIIUH PA3IMYHBIX BUAOB U (POPM IpEICTaBICHUS;

CO3/1aBaTh TEKCThl B pa3IUMYHBIX (opMarax ¢ y4€TOM Ha3HAUYCHUS
uHbpOpMaAllMM W  LEJNEBOM  ayJUTOPUHM, BbIOMpas ONTUMAIbHYI (opMmy
NPEICTABJICHUS U BU3YAJIU3aLlUU;

OLICHUBATh JOCTOBEPHOCTh, JISTMTUMHOCTh MH(OpMALIUU, €€ COOTBETCTBUE
IPaBOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;

UCIIOJb30BaTh CpeACTBA HMHPOPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEUICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX
3a/1a4 ¢ COOJI0IeHuEM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30T1aCHOCTH, TUTEHBI,
pecypcocOepexenus, MPaBOBbIX M 3TUYECKUX HOPM, HOPM HH(OPMaMOHHOM
0e30IMaCHOCTH,

BJIQJICTh ~ HABbIKaMU  paclioO3HaBaHMsl M 3allUThl  MH(OpMaLUH,
MH(GOPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KOMMYHI/IKaTI/lBHble YHUBEPCAJBbHBIC y‘leﬁﬂble aercTBUsA

1) o0menmne:

OCYILECTBISATh KOMMYHHUKAIIMH BO BCEX Cepax KU3HU;

pacrio3HaBaTb HeBepOaibHbIE CPEIACTBA OOIICHUS, MOHUMATh 3HAYEHHUE
COLMAIBLHBIX 3HAKOB, PAaclO3HaBaTh MPEANOCHUIKM KOH(MDIMKTHBIX CHUTyallMd u
CcMAr4aTh KOHMIUKTHI,

BIQJIETh  pPa3JMYHBIMU  crnocobamMu  OOUIEHHMS W B3aUMOJECHCTBUS,
apTyMEHTHPOBAHHO BECTHU TUAJIOT, YMETh CMSTYaTh KOH(PIUKTHBIE CUTYaIUH;
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Pa3BEPHYTO U JIOTHMYHO H3Jararb CBOKO TOYKY 3PEHHUSI C MCIIOJIb30BaHHEM
S3BIKOBBIX CPEICTB.

2) coBMeCTHAA 1eATEJILHOCTD:

MMOHUMAaTh M MCIIO0JIb30BaTh MPEUMYIIECTBA KOMaHIHON W UHAUBUAYaTbLHON
paboTHI;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX JMEUCTBHUH C y4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEN KOKI0T0 YJICHA KOJUIEKTUBA,

MPUHUMAThL [€JIM  COBMECTHOM JEATEIbHOCTH, OPraHHW30BBIBATH U
KOOPJIMHUPOBAaTh JICMCTBUS IO WX JOCTHXKEHHUIO: COCTABIATH IIaH JEHCTBHIA,
pacrpenensiTe pojau ¢ Y4ETOM MHEHHUW Y4YaCTHHUKOB, OOCYXAaTh pe3ybTaThl
COBMECTHOM PabOTHI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIJ[a M KAKJIOTO YYaCTHUKA KOMaH/IbI B OOIIIHiA
pe3yNbTarT Mo pa3paboTaHHBIM KPUTEPHSIM;

MpeJlaraTb HOBBIE TMPOEKThI, OLEHUBATh HJEHM C MO3ULUMHA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYHIECTBIAATh ITO3UTUBHOE CTPATETHUYECKOE ITOBEACHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

PerynasiTuBHbIe yHHMBepPCaJbHbIEC Y4eOHbIE 1eiICTBUA

1) camoopranmusanus:

CaMOCTOSITENIBHO OCYILIECTBIATh MO3HABATEIBLHYIO JESTEILHOCTD, BBISBIISATH
po0OJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIILHON
NEATEIbHOCTH U JKU3HEHHBIX CUTYalUAX;

CaMOCTOSTENBHO COCTABIISATH IJIAH PEIICHUS TPOOJIEMBI C Y4ETOM UMEIOILIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPENTIOUTCHHUI;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacMpsITh paMKU y4eOHOT0 MPEeMETa Ha OCHOBE JINYHBIX MPEANOYTCHUN;

JIeNaTh 0CO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32
pELIEHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOW JPYAUIMHU B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSIHHO MOBBIIATH CBOM 0Opa3zoBarelbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsiIM, BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTS,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BIIQJICTh  HABbIKAaMU  TO3HABATEIbHOM  peduiekcMM  Kak  OCO3HaHMs
COBEpIIAEMBIX JCHUCTBH M MBICIUTEIbHBIX IPOLECCOB, MX PpE3YJIbTATOB U
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OCHOBaHUH, UCIOJIH30BaTh MPUEMBI pedUIEKCUH JJI1 OLIEHKHA CUTYyalllH, BHIOOpa
BEPHOTO PEIICHUS;

OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHSI TI0 UX CHUKCHHIO;

NpUHUMATh MOTHUBBI M aPTYMEHTHl JIPYTHX TMPHU aHaIu3e pPE3yJIbTaToB
NeSITEeIIbHOCTH.

3) npuHATHS ce0sl U IPYrux:

NPUHUMATH Ce0s1, MOHUMAasi CBOM HETOCTATKHU U TOCTOMHCTBA;

NpUHUMAaTh MOTHUBBI M apTYMEHTHl JIPYTHX TMPHU aHaIu3€ pPE3yJIbTaToB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHUX HA OIIUOKY;

pa3BUBaTh CIIOCOOHOCTH IOHUMATH MUP € TTO3UIMH IPYTOTO YeI0BEKa.

HPEIMETHBIE PE3YJIBTATBI

B mponecce nzyyenust kypca uHGOpPMATUKU YriayOJEHHOTO YpoBHS 6 10
Kacce 00y4aromuMucs OyayT TOCTUTHYTHI CIETYIOIINE TPEIMETHbIE Pe3yIbTAThI:

BJIAJICHUE NPEACTABICHUSAMU O POJM MHGPOPMAIMM U CBA3aHHBIX C HEW
NpOLIECCOB B MPHUPOJE, TEXHUKE U OOIIECTBE, MOHATUAMH «UH(POpMAIUD,
«MH(POPMALMOHHBIN POLIECCH, K CUCTEMA», K KOMIIOHEHTBI CUCTEMBI», « CUCTEMHBIN
apdexT», «MH(POPMAUOHHAS CUCTEMA, CUCTEMA YIIPABIICHUS;

BJIaJICHUE METOJaMM Ioucka uH(popMauumu B cetu VHTepHeT, ymeHue
KPUTUYECKU OLICHUBATh MH(OPMALUIO, OJIyUYEHHYIO U3 ceTh MHTepHer;

YMEHHE XapakTepu30BaTb OOJbIIME JaHHbIEC, [PUBOJUTH TPUMEPHI
UCTOYHUKOB HX TMOJY4YEHHMs] U  HANpaBJICHUA HCMOJb30BaHUS, YMEHHE
KJaccU(UUMPOBaTh OCHOBHBIE 3aJladyd aHaIM3a JaHHBIX (IPOTHO3MPOBAHUE,
KJaccudukanus, KJIacTepu3arys, aHaJIN3 OTKJIOHEHUM), MOHUMAaTh
NOCJIEIOBATENLHOCTD PEIICHUS 33/]a4 aHAJIM3a JaHHBIX: COOpP MEPBUYHBIX IAHHBIX,
OYMCTKAa M OIICHKa KauecTBa JaHHbIX, BbIOOp W/WIM TOCTPOEHHE MO/IENH,
npeoOpa30BaHuE TaHHBIX, BU3yaIU3allusl JaHHbBIX, UHTEPIIPETAlLUs PE3YJIbTaTOB;

NOHUMAHUE OCHOBHBIX MPUHUIUIOB YCTPOHCTBa U (YHKIIMOHUPOBAHUSA
COBPEMEHHBIX CTALMOHAPHBIX 1 MOOMIIbHBIX KOMITBIOTEPOB, TEHICHLIUN Pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBbIKaMU paOOThl C OMNEPAlMOHHBIMU CUCTEMaMH, OCHOBHBIMU
BUJIaMU POTrPaMMHOTO 0OecTieueHus JJIsl pelleHHs] yueOHbIX 3a71a4 110 BbIOpaHHON
CIieUaTN3alllu;

HAJIMYUE NPECTABICHUIN O KOMITBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MIPUHIUIIAX OPTAHU3AIMH U (PYHKITUMOHUPOBAHUS KOMITbIOTEPHBIX
cereil, 00 OOIMX NPHUHIMIAX Pa3palOTKU U (PYHKIMOHUPOBAHUS HHTEPHET-
IIPUJIOKEHNH;
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MOHUMAaHME Yrpo3 nHHOpMaIMoHHON O€30MacHOCTH, UCTIOIH30BAaHUE METO/IOB
U CPEACTB MPOTHUBOJCUCTBHS ATHM YIpo3aM, COOIIojieHne Mep 0e30MacHOCTH,
NPENOTBPALIAIOIIMX HE3aKOHHOE PacMpOCTpaHEHHE TMEPCOHAIBHBIX JIaHHBIX,
coOmoieHre TpeOOBaHWI TEXHUKHA O€30TacHOCTH W THUTHEHBI MpH paboTe ¢
KOMITBIOTEpAMH U APYTUMH KOMIIOHEHTaMU IU(POBOTO OKPY>KEHUS, TOHUMAaHHUE
MIPaBOBBIX OCHOB MCTIOIH30BaHUS KOMITBIOTEPHBIX TPOTPaMM, 0a3 TaHHBIX U pabOThI
B cetu MHTEpHET;

MOHUMAHUE OCHOBHBIX NPHUHIMIIOB TUCKPETH3AIMU PAa3jMYHBIX BHUIOB
uHbOpMAIMK, YMEHHE ONpeneiiaTh HWHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpagUuecKuX M 3BYKOBBIX JAaHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKPETU3AIINH,
YMEHUE OIPENETSITh CPEHIOI CKOPOCTh MEPEIavu IaHHBIX, OLIEHUBATh U3MEHEHHUE
BpEMEHHU TMepefadyr MpU U3MEHEHHMH HWH(POPMAIMOHHOTO 00bEMa JaHHBIX H
XapaKTepPUCTUK KaHaJla CBS3H;

YMEHHUE HCIIOJIb30BaTh MPU PEIICHUH 33/1a4 CBONCTBA MO3UIIMOHHOM 3aIUCH
YUCell, AMTOPUTMa IOCTPOEHUS 3aIMCH YKCJIa B TO3UIIMOHHON CHUCTEME CUUCTICHUS
C 3aJlaHHBIM OCHOBAHUEM M MOCTPOEHUS YHCIA MO CTPOKE, COJepIKalIell 3aluch
ATOT'0 YKCJIIa B MO3UIIMOHHOM CUCTEME CUMCIIEHUS C 3aJJaHHBIM OCHOBAHUEM, YMECHHUE
BBITIOJTHATH apU(PMETUIECKUE OTIePaINH B TIO3UIIMOHHBIX CUCTEMaX CUUCTICHNUS,

YMEHHE BBITIOJHATH MPEOOPa30BaHMs JOTUUECKUX BBIPAKEHHUM, UCTIOIb3YS
3aKOHBI anreOpbl JIOTUKHA, YMEHHE CTPOUTh JIOTMYECKOE BBIPAKEHUE B
JTU3bIOHKTUBHOW U KOHBIOHKTUBHOM HOPMaJIbHBIX (hopMax MO 3aJaHHOM TaOJuIle
UCTUHHOCTH, UCCIIEI0BaTh 00JacTh MCTHHHOCTU BBICKA3BIBAHUS, COIEPIKAILEro
NIEpEMEHHBIE, PeIIaTh HECTIOKHBIC IOTUYECKUE YPABHEHUS M CUCTEMbBI YPaBHEHHUI;

NOHMMaHUE 0a30BBIX AITOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOU
UH(POpMAIUH (3aMKUCh YUCEN B MO3UIIMOHHOMN CHCTEME CUMCIICHUS, HAXOXKICHHE
BCEX MPOCTHIX YUCEII B 33JIaHHOM JIHana3zoHe, 00paboTka MHOTOPa3PSIIHBIX HEITBIX
YHCEl, aHAJIM3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB IMIOUCKA M COPTHPOBKH,
YMEHHUE OMNpPEAENsaTh CJOXKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJrOpPUTMOB
(cyMMHUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTUPOBKA MAaccuBa, MepeOOpHbIe
JITOPHUTMBI, TBOUYHBINA ITOUCK) U MTPUBOIUTH MPUMEPHI HECKOJIBLKUX aJIrOPUTMOB
Pa3HOM CI0XKHOCTH JJIs1 PEIICHUS OTHOM 3a/1a4u;

BJIaJICHHE YHUBEPCAIBLHBIM SI3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacrtaBieHHSIMH O 0a30BBIX THIAX JaHHBIX W
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC YIPABISIOIIHEC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIM3 MPEIJIOKEHHOW TMPOrpaMMBL:
OTIPEAENATh PE3yIbTaThl PAOOTHI IPOTPAMMBI MIPU 33JJaHHBIX UCXOJIHBIX JTaHHBIX,
OTPEAENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOJKHO TOJyYEHHE YKa3aHHBIX
PEe3yJIbTaTOB, BBISBIATH JaHHBIE, KOTOPBIE MOTYT MPUBECTH K OMIMOKEe B paboTe
nporpamMmbl, GOPMYIUPOBATE IPEIJIOKEHHS 110 YIYYIICHUIO TPOTPaMMHOTO KOJIa,;
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YMEHUE CO03/aBaTh CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHl U
JEMOHCTPALMIOHHbIE MaTepHaJibl C UCTIOJIb30BaHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOTrpaMMHBIX CPEACTB ¥ 00IaYHBIX CEPBUCOB;

YMEHHUE UCTIOJIb30BAaTh AIEKTPOHHBIE TAOMIIbI 1JIS aHAINU34, IPEACTABICHUS U
00pabOTKHM TaHHBIX (BKIIIOYAs] BEIYUCIICHUE CYMMBI, CPEIHET0 apu(METHIECKOrO,
HauOOJBIIETO M HAMMEHBIIErO0 3HAYEHWH, pelIeHHe YpaBHEHUM, BHIOOP
ONTUMAILHOTO  pElIeHHs, NoAOOp JHMHUM  TpPEHAa, pelleHue  3ajad
MIPOTHO3UPOBAHUSA).

B mpouecce uzyuenuss kypca mHGOpMAaTUKU YriayOJEHHOTO ypoBHS 6 11
Kaacce 00y4aromumMucs OyayT 1OCTUTHYTHI CIETYIOIIIE TPEIMETHbIE PE3YyIbTAThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJIbI, IOIMYyCKAaIOIIME OJHO3HAUYHOE
JEKOAMPOBaHUE COOOIIEHUN (TMpedUKCHBIE KObI), UCIOJIb30BaTh MPOCTEUIINE
KOJIbl, KOTOPBIE MO3BOJIAIOT OOHAPYKHUBATh U UCTIPABIISITH OMIMOKU MPU Mepeaaue
JAHHBIX, CTPOUTH KOJ, 00ECIEUYHNBAIOIINI HAUMEHBIIYI0O BO3MOXHYIO CPEIHIO
JUIMHY COOOIIEHUS] TPU M3BECTHOM YacTOTE€ CHMBOJIOB, MOSICHSATH MPUHIIHIIBI
pabOThI MPOCTHIX AITOPUTMOB CHKATHSI TaHHBIX;

YMEHHUE pellaTh alrOpPUTMUYECKUE 3a/1a4H, CBSI3aHHBIE C aHAM30M I'padoB
(3amauu MOCTPOEHHS ONITUMAIILHOTO ITYTH MEX 1Y BepIIMHAMHU Tpada, OTpeIeIeHHs
KOJIMYECTBA PA3JIMYHBIX IyTed MeXKIy BEpIIMHAMU OPUEHTUPOBAHHOTO
AlMKIIMYecKoro rpada), yMeHle UCTI0Ib30BaTh JEPEBbs IPU AHAIN3E U TIOCTPOESHUN
KOJIOB U JJIsl TIPEJCTaBICHUs apu(PMETHUECKUX BBIPAKEHUM, IPU PEUICHUH 3aja4
MOKCKA U COPTUPOBKU, YMEHHE CTPOUTH JAEPEBO UTPHI MO 33JJaHHOMY aJrOPUTMY,
pa3pabarsiBaTh 1 00OCHOBBIBATH BEIUTPHIIIHYIO CTPATETHIO UTPHI,

yMEHUE pa3padarTbiBaTh U pEATU30BBIBaTH B BHUJE Nporpamm 0a30BbIe
aNITOPUTMBI, YMEHHE HCIIOJb30BaTh B MPOrpPaMMax JAHHbBIC PAa3IUYHBIX THIIOB C
y4€TOM OTpaHMYCHUN HA JTHANa30H UX BO3MOJKHBIX 3HAUECHUH, MPUMEHSITH IMPH
pelIeHNH 3374 CTPYKTYPHI JaHHBIX (CIIUCKH, CIOBApH, CTEKH, OUEPENIH, IEPEBBI),
UCII0JIb30BaTh 0a30BbIE OMNEpAlMM CO CTPYKTypaMU JaHHBIX, MPUMEHSITH
CTaHJAPTHBIE U COOCTBEHHBIE MO IITPOTPAMMBI J1J1s1 00PaOOTKH YHUCIIOBBIX TAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OUOIMOTEKU
HNOJAMPOTPaMM, 3HATh (PYHKIIMOHAIBHBIE BO3MOXHOCTH HWHCTPYMEHTAIbHBIX
CPEACTB Cpebl pa3pabOTKH, yMEHHE UCTI0JIb30BATh CPECTBA OTIIAKA IPOTPaMM B
cpele nporpaMMHUpOBaHHsI, YMEHHE TOKYMEHTHPOBATH IPOTPAMMBIL;

YMEHHE CO3/aBaTh BEO-CTPAHHULIBI;

BJIaJICHHE OCHOBHBIMU CBEACHUSMH O 0a3axX TaHHBIX, UX CTPYKTYPE, CPEICTBAX
CO3/1aHus U pabOTHl C HUMHU, YMEHUE HCIOJb30BaTh TaOJUYHbBIE (PEIAIUOHHBIC)
0a3bl JaHHBIX (COCTABJIATH 3alPOCHI B 0a3aX JAHHBIX, BHITIOJIHITH COPTUPOBKY U
MOUCK 3amuceil B 0a3e MaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3zy JaHHBIX) U
CIIPABOYHBIE CHCTEMBI,
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YMEHHE HCIIO0JIb30BaTh KOMITBIOTEPHO-MAaTEMATHICCKUE MOICITH JIJIS aHAIM3a
00BEKTOB U MPOLIECCOB: POPMYIUPOBATH IIEIIh MOICITHPOBAHHS, BBHITIOJIHSATH AHAIM3
pe3yabTAaTOB, IMOJIYYCHHBIX B XOJI¢ MOJCIMPOBAHHUSA, OICHHUBATH COOTBETCTBHUC
MOJIEId MOJCIUPYEMOMY OOBEKTY WM IPOIECCY, MPEACTABIATh PE3yJIbTaTh
MOJICIIMPOBAHUS B HAIJISITHOM BH/IC,

yMEHHE OpPraHM30BBIBaTh JIMYHOC HH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCTIONIb30BAaHUEM DPa3IMYHBIX CPEACTB MHU(MPOBBIX TEXHOJOTUH, MOHUMaHHE
BO3MOXHOCTEH IM(PPOBBIX CEPBUCOB TOCYAAPCTBCHHBIX YCIYT, IH(PPOBBIX
00pa3oBaTeNbLHBIX CEPBUCOB;

MOHMMaHWE OCHOBHBIX MPUHIIMIIOB PaOOTHI, BO3MOYKHOCTEH U OTpaHIYCHUs
NPUMEHEHUs] TEXHOJOTUI MCKYCCTBEHHOTO MHTEIEKTa B Pa3NIMUHBIX O00JACTIX,
HaJIMYUE TPENCTABICHUN O KpYre pelaeMbix 3aaad MAalIMHHOTO OOYyYeHHUs
(pacTio3HaBaHMsI, KIIACCU(PHUKAIUM U MTPOTHO3UPOBAHMS ) HATMIHUE TTPE/ICTABIICHUIA
00  HCMONb30BaHWM  WHMOOPMAIMOHHBIX  TEXHOJOTHMH B Pa3JIMYHBIX
npodeccruoHaNbHbIX C(epax.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KoJunuecTBo yacos DJIeKTPOHHBbIE
HaumeHOBaHUE pa3iesioB U TeM (uudppoBbIE)
Ne ni/m P Konrpoabnsie | Ilpakruueckue p
MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypesl
Paznen 1. Hud poBas rpamoTHOCTH
11 Kommerorep - yauBepcaabHOE YCTPOMUCTBO 5
' 00pabOTKN JAHHBIX
1.2 [Iporpammuoe obecrieueHme
1.3 KommbloTepHble cetu )
1.4 HupopmarnimonHast 6€301MacHOCTh 7 2
Hroro no pazneny 24
Pa3neu 2. TeopeTudyeckne 0CHOBbI HH() OPMATHKH
[pencraBnenue nHdopmanuu B
2.1 bea dopwa 19 2
KOMITBIOTEpE
2.2 OCHOBBI areOpHI JTOTHKH 14
2.3 KommnerotepHas apudmernka 7 1
Hroro no paszneny 40
Pa3neu 3. AropurmMbl ¥ MPOrpaMMHUPOBaHNE
3.1 BBenenue B nporpaMMHUpOBaHuE 16 0.5
3.2 BcnomorarenbHble anropuTMbl
3.3 YucneHHbIE METOIBI
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3.4 ANropuT™MBl 00pabOTKH CUMBOJIBHBIX 5 1
' JTAHHBIX
3.5 AnroputmMbl 00pabOTKH MacCHBOB 10 3.5
Uroro no pazneny 44
Pa3nea 4. Und opmanuoHHbie T€XHOJIOTHA
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanum3 JaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 136 215
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11 KIIACC
KosmnuecTBo yacos JIeKTPOHHBIE
HanmeHoBaHue pa3aeJioB U TeM ¢ poBbie
Ne ni/mn past Konrpoabusie | IIpakTuyeckue (mupp )
NPOrpaMMbl Bcero o0Opa3oBareJbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. TeopeTnyeckue 0CHOBbI HH() OPMATHKH
11 HNudopmanns u nHpopMaimoHHbIE 10 95
IIPOLIECCHI
1.2 MogenupoBanue 8 2
Hroro mo pazneny 18
Pa3znet 2. ATroputMbl ¥ NIPOrpaMMHpPOBaHHe
2.1 DJIeMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPbl JaHHBIX 28 10
53 OCHOBBI OOBEKTHO-OPUEHTHPOBAHHOTO 16 45
IPOrpaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. Und opMmanmoHHbie TeXHOJIOTHH
31 KomnbrotepHo-MaremMaTnyeckoe 8 9
MOJIETTUPOBAHUE
3.2 bazbl maHHBIX 10 4
3.3 Be06-caiiTs 14 4
34 KomrmprotepHas rpaduka 3.5
3.5 3D-monenupoBanue 3
Uroro no pazneny 48
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PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5
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IHOYPOYHOE INTAHUPOBAHHE
10 KJIACC

Ne
n/n

Tema ypoka

KosnuecTrBo yacoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTnueckue
padoThbI

Jara
u3y4eHHust

DJIeKTPOHHBbIE
¢ poBbIe
oOpa3zoBareJibHbIE

pecypesl

TpeboBaHUs TEXHUKHA OE30MTACHOCTH U
TUTUEHBI PU pabOTe C KOMIBIOTEPAMU U
JPYrUMH KOMIIOHEHTaMU L(PPOBOro

OKPYKCHHS

[TpuHIUIIBEI paOOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C HIOMOIIBIO IIIHMH.
KonTposuiepsl BHENHUX YCTPOKUCTB

ABTOMATHYECKOE BBIIIOJIHEHNE
IIPOTPaMMBI ITPOIIECCOPOM

OrnepaTuBHasi, IOCTOSIHHAS U
JOJTOBpeMEHHas naMATb. KoHTposuiepsl
BHEIIHUX YCTpoucTB. [IpsimMoii mocTym k
naMsTi

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTHHU

[IporpamMmmHoOe obecrieueHue
KOMITBIOTCPOB, KOMIIBIOTCPHBIX CUCTCM U
MOOUITBHBIX YCTPOHCTB

CucremMHOE ITporpaMMHOE 00eCIIeYeHNE.
OmnepanoHHbIE CHCTEMBI
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YTunutsel. JlpaiiBepsl yCTPONCTB.

o [TapannenbHOe MporpaMMHUpOBaHUE

10 WNHcTannsamus 1 AenHCTaUIAIUS
MPOTPAMMHOTO 00€CTICUCHHUS
®daitnoBeie cucTeMsbl. [[puHIIATIBI

11 pa3MeIeHusT ¥ MMEHOBaHWS (aiiioB B
nonroBpemeHHoi namstu. [labnonsr ms
OMHCaHUA Tpynn ¢aiiinos
3akoHo aTenbcTBO Poccuiickoit

12 denepanuu B 00J1aCTH MPOrPaMMHOTO
obecrieueHus M JaHHBIX
[IpuHIUIIBI TOCTPOECHUS U alllapaTHbIE

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbl€ IPOTOKOJIBI

14 Cerp UnTEpHET

15 Paznenenue IP-cetu Ha mojcetu ¢
IIOMOLIBI0 MACOK IOACETEN

16 CereBoe aIMUHUCTPUPOBAHUE
Bugpl nesarensHoct B cetn MIHTEpHET.

17 Cepsucsl MnTepHeTa. 'ocynapcTBeHHBIE
3JIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 HNudopmanrmonnas 6€30mMacHOCTh

19 BpenonocHbie mporpaMmmMHOE
o0ecrieyeHre 1 MeTo/ bl 6OPbObI C HUM

20 [pakruueckas paboTa 1o reme

"AHTHUBUPYCHbIE TPOTPAMMBI"
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21

Opranusanus JMYHOIO apX1uBa
uHpopMaruu. PezepBHoe KonupoBaHue.
[laponpHas 3anmTa apxuBa

22

[[IndpoBanme naHHBIX

23

Anroput™ nmdpoBanus RSA.
Creranorpadus

24

[Ipaktryeckast paboTa 1Mo Teme
"HudpoBanne naHHBIX"

25

HNudopmanus, qaHHbIC U 3HAHUSL.
HNudopmanimoHHbIe TPOLIECCHI B IPUPO/IE,
TEXHUKE U OOIIECTBE

26

HenpepbIBHBIE M TUCKPETHBIE BEIUYUHBI
u curHaisl. Heo6xoaumocTtsb
JMCKpETU3aluK HHPOpMaIiu,
npeaHa3HaueHHOM JITsl XpaHEH U,
nepeaayn 1 00padboTKu B U(POBBIX
cucreMax

27

JIBon4HOE KOMpoBaHue. PaBHOMEpHbIC
Y HEPaBHOMEPHBIE KOJIbI.
JlexoaupoBaHue COOOMICHUH,
3alMCaHHBIX C TTOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

Ycnosue ®ano. [loctpoenue
OJTHO3HAYHO JICKOAUPYEMBIX KOJIOB C
nomoInpio aepesa. ['pad An. A. Mapkosa

29

EnuHUIIBI H3MEpEeHHS KOJIMYECTBA
uH(opmaruu. An(aBUTHBIN TOAX0T K
OIICHKE KOJIMYeCTBa MH(OpMAIUU
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30 Cuctembl CUMCIECHUS

31 IIepeBon uncen U3 OAHON CUCTEMBI
CUHCJICHHUSI B JIPYTYIO
JIBonuHas1, BOCbMEpUYHAs U

32 IMECTHAAIATEPUYHAS CHCTEMBI
CUHCIICHUS, CBSI3b MEXKTy HUMH
JIBomuHas, BOCbMEpUYHAas U

33 IeCTHA/IATepUYHAs] CHCTEMBI
CUHCIICHUS, CBSI3b MEXKYy HUMU
JIBon4Has1, BOCBMEpUYHAS U

34 HIeCTHAI[aTepUYHAs] CHCTEMBI
CUHCJICHHUSI, CBSI3b MEXKITy HUMHU

35 Apudmerndeckrie onepanuy B
MTO3UITHOHHBIX CHCTEMaX CUMCIICHHS

36 TpowyHasi ypaBHOBEIIICHHAs] CHCTEMa
CUHCIICHUS

37 JIBOMYHO-IeCATUYHAS CHCTEMA
CUHCIICHUS

38 KomupoBaHue TekCTOB

39 PacTpoBoe xogupoBaHue H300paKeHUH
[paktnueckass paboTta 1o Teme

40 "Jluckperusanus rpaduueckoit
uHpopmarun"
LiBeToBbie Monenu. BekropHoe

a1 komupoBaHue. @opmaTsl (HaiiioB.

TpéxmepHas rpaduka. OpakranpHas
rpaduka
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42

KomupoBanue 3Byka. OnieHka
WHGPOPMAITMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX [P 3aJAaHHBIX YaCTOTE
JVICKPETU3ALNH U Pa3psiTHOCTH
KOJIUPOBAHUS

43

[Ipaktuyeckas pabota mo Teme
"JluckpeTn3anuus 3ByKOBOMN
nHpopmaruu"

44

OCHOBBI AITeOPHI JIOTUKH

45

Jlornueckue onepanuu. Tabauibl
ACTUHHOCTHA

46

Jloruueckue BoipakeHus. Jlornyeckue
TOXecTBa. J{oka3aTenbCTBO JTOTHYECKUX
TOXKJIECTB C MOMOIIBIO TaOIHIL
HUCTUHHOCTH

47

[Ipaktuueckas pabota mo Teme
«[locTpoeHue u aHaau3 TAOIHIL
MCTUHHOCTH B TAOJIMIHOM ITPOLIECCOPE

48

Jlornueckue ornepanvu v oneparuu Haj
MHOYECTBaAMU

49

Jlornyeckue orneparuu 1 ornepanuu Haj
MHOXECTBAMU

50

3aKOoHBI aNredphl JOTUKH.
DKBUBAJICHTHBIE MPe0Opa30BaHUs
JOTUYECKUX BBIPKECHUHN

51

Jlornueckue ypaBHEHHUS U CUCTEMBbI
YpaBHEHU U




,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanuncblo.

52

Jlornueckue QyHKUHH. 3aBUCUMOCTb
KOJINYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIHMI OT KOJTMYECTBA apTYMEHTOB.
[NonHble cucTeMBI JTOTUYECKUX (DYHKIIUN

53

Kanonunueckue GopMbI JIOTHIECKIX
BbIpaxkeHU. CoBepIIeHHbIE
TM3BIOHKTUBHBIE M KOHBIOHKTHBHBIE
HOpMaJIbHBIE (POPMBI, aJTOPUTMBI X
MOCTPOEHUS 1O TabIHIIe HCTUHHOCTH

54

Jlornyeckue 3J1€MEHTBI B COCTABE
KOMITIbIOTEpA

55

Tpurrep. CymmaTop. MHoropa3spsiiHblil
CymMMarop

56

[TocTpoeHue cxem Ha JOTMYECKUX
9JIEMEHTaX. 3aluch JIOTUYECKOTO
BBIPAKEHU S 110 JIOTUYECKOUN CXeme

57

MuKpocxembl ¥ TEXHOJIOTHS UX
MPOM3BOJICTBA

58

[IpencraBienue 1enbIX Ykce B NaMITH
KoMITbtoTepa. OrpaHUYEHHOCTh
Jana3oHa Yucell IIpU OTPaHUYEHUH
KoJm4ecTBa paspsanos. Ilepenonnenne
pa3psIIHOM CETKU

59

be33HakoBbIE 1 3HAKOBBIC JIaHHEIE.
3HaKoBbIN OUT. J[BOMYHBIN
JOTIOTHUTENBHBIN KOJI OTPUIIATEIBHBIX
qucen
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[ToOuTOBBIC IOTHYECKUE onepanuu.

60 Jlormaeckuii, apuMETHICCKUN 1
UUKINYECKAN CABUTH

61 [[IndpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepaunu «uckmouaromee MJIN»

62 [pexncraBienne U XxpaHEHUE B TAMSTH
KOMIIBIOTEPA BEIIECTBEHHBIX YUCEI
BeinosiHeHue onepanuii ¢

63 BEIIICCTBEHHBIMHU YU CIIAMH, HAKOTIJICHUE
OIIMOOK MPU BEIYUCICHUSIX
[IpakTtuyeckas pabota mo Teme

64 «3yuenue nopaspsgHOro MallMHHOTO
IPEICTaBICHUS IENIBIX U BEIIECTBEHHBIX
YUCEID»

65 AHanm3 aropuTMOB
DTanbl pemeHns 3a/1a9 Ha KOMITBIOTEpeE.

66 HNHcTpymMeHTanbHbIe CpeAcTBa:
TPAHCIATOP, OTIATIUK, TPOQUINPOBIIMK
Cpena nporpamMmmupoBanus. Komnunsius

67 U UHTEPIpETaIUsl IPOTPAMM.
BupTtyansHble MallMHBI.
HuTerpupoBannas cpena pa3paboTku

68 MeTobl OTIIAIKU TIPOTPaMM

69 Tumnbl nepeMEeHHBIX B SI3bIKE
IPOrpaMMHUPOBAHHUS

70 O0paboTKa HeTBIX Yncel

71 O0paboTka BEIIECTBEHHBIX YHCET

72 CiyuyaliHble U IICE€BIOCTyYallHbIE YMCTa
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73 BerBnenus. CnoHbIe yCIOBUS

74 Huxisl ¢ ycnoBuem
[uKiel 110 nEpeMEHHOM.

75 Bzanmo3aMeHsIeMOCTh pa3IMYHBIX BUOB
IIUKIIOB

76 OO6paboTka HaTypaJIbHBIX YHCEN C
MCTIOJIb30BAaHUEM ITUKIIOB
HaxoxaeHne Bcex MpOCTHIX YHCell B

77 3amaHnHOM nuanasone [Ipakruuaeckas 05
pabota no Teme «Pemenue 3agay
METOJIOM Tepedopar

78 HNuBapuanT nukia

79 JIOKyMEHTHPOBaHHE MTPOTPaMM

80 O06paboTka TaHHBIX, XpaHSIMXCSI B
daitnax

81 Pazbuenue 3a1aun Ha mo3a1a4u
Hcnons3oBanue CTaHAAPTHON

82 OUOIMOTEKU SA3bIKA TTPOTPAMMHPOBAHUSL.
[oaxmouenne OUGINOTEK TOATPOrPaMM
CTOPOHHHX MPOU3BOIUTEIICH

83 [Noxmporpammsl (TTporexypsl U
yHKIHH)

84 [Tonmporpammel (TpoLieaypsl U
yHKImH)

85 [Ipakrudeckas paboTa 1o Teme 1

"Pazpabotka moamnporpamm"
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Pekypcusi. PexypcuBHBIE O0BEKTHI
(dpaxransr). PexypcuBHBIE TpOIIEAYPHI U

86 ¢yaxunu. Vcronp3oBaHue cTeka ais
OpraHu3aIlu1 PEKyPCUBHBIX BHI30BOB

87 [pakruueckas paboTa Mo reme
"PexypcuBHBIE TOANIPOTPAMMBI"

88 MonynbHBIN IPUHIUII TOCTPOEHHUS
IporpaMm

89 YucieHHbIe METO/IBI

90 [pakruueckas paboTa 1o reme
«HucneHHoe peleHne ypaBHEHUN»

91 Hcnonb3oBaHue AMCKpETU3AIUH B
BBIYMCIUTEIBHBIX 33/1a4aX
[Ipakruueckas paboTa o reme

92 «[Ipubnmx€HHOE BHIYUCIICHUE JUTUH
KPUBBIX U IO puryp»

93 [Ipakruueckas padota o teme «llomck
MakcuMyma (MHHUMYMa) (QyHKIIAN)
O0paboTKa CHMBOJILHBIX TAHHBIX.

94 ANTopuTMBI 00pPaOOTKH CHMBOJIBHBIX
CTPOK: IMOJCYET KOJIUYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE
ANTOpuTMBI 00PaOOTKH CHMBOJIBHBIX

95 CTPOK: pa30MEeHNe CTPOKU Ha CIIOBA IO
poOeJIbHBIM CUMBOJIAM

9% Anroputmbl 00pabOTKHA CUMBOJIBHBIX

CTPOK: IOMCK ITOJCTPOKH BHYTPH JaHHOMU
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CTPOKH; 3aMCHa HaﬁﬂeHHOﬁ MMOACTPOKU
Ha JIPYTyI0 CTPOKY

97

[Ipakruueckas paboTa o reme
"O6paboTKa CTPOK C MUCIOIB30BAHUEM
GyHKUMI cTaHAapTHOM OMOIMOTEKN
sI3bIKa [pOrpaMMupoBaHus’

98

I'enepanus ciioB B 3aJJaHHOM aJipaBUTE

99

MaccHBEI ¥ TTOCIIEAOBATEILHOCTH YU CEL.
[Ipakrtuyeckas paborta mo Teme
"3anosHeHue Mmaccupa'

0.5

100

O06001UEHHBIE XapaKTEePUCTUKA MaccHBa

101

JInHEeNHBIN MONCK 3aJJaHHOT0 3HAUCHUS B
MaccuBe. [Ipaktuueckas padota 1mo reme
"JInHEeNHBIN TOUCK 3aJaHHOTO 3HAYEHHU S

B Maccube"

0.5

102

[IpakTtuueckas pabora mo teme "Tlonck
MHUHUMAJIBHOTO (MAKCUMAJIBHOTO)
3JIEMEHTA B YK CJIOBOM MaccuBe"

103

CopTupoBKa OJHOMEPHOI'O MaccHBa.
[IpocThie METOIBI COPTUPOBKH.
[IpakTryeckast paboTa 1Mo Teme

"TIpocTbie METO/IBI COPTUPOBKU MaccuBa'

0.5

104

CoprupoBka cinusiHueM. beicTpas
COPTUPOBKA MacCUBa (AJITOPUTM
QuickSort). TIpakruueckast paboTa 1Mo
teme "beicTpast copTrupoBka MaccuBa"

0.5
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I[BOH‘IHHIZ IMMONUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [Ipakrudeckas pabora 1o Teme 1 0.5
"JIBOUYHBIN TOUCK"

106 JIBymMepHBbIE MacCHUBBI (MATPHIIBI) 1

107 Anroputmbl 00pabOTKH MaTPHIIL 1

108 Pemenne 3amay aganmsa qaHHBIX 1

109 CpencTBa TEKCTOBOTO Mpolieccopa 1

110 KomnbrotepHast BEpcTKa TeKkcTa 1
[Ipaktuueckas pabdora no teme "Bépcrka

111 JIOKYMEHTOB C MAaT€MaTU4YE€CKUMU 1 1
dopmymnamu"

112 HNHcTpyMeHTHI peleH3upOoBaHus 1

113 [Ipakruueckas paborta mo Teme 1 1
"MHOrocTpaHu4YHbIE TOKYMEHTHI"
OGnaunsie cepBuchl. KosektuBHas

114 pabota ¢ nokymeHtamu. IlpakTrnueckas 1 05
pabota no teme "KosiektuBHas pabora ¢
JOKyMeHTamu'"

115 Amnanu3 nanusix. bonpume naHHbie

116 ManmnaHoe o0ydeHune

117 AHanu3 JaHHBIX C IIOMOIIBIO 1
AJIEKTPOHHBIX TAOJHUII
[Ipaktuueckas pabora mo Teme "AHanu3

118 JAHHBIX C TIOMOILBIO AJIEKTPOHHBIX 1 1
Tabmur"

119 [Moctpoenue rpadukoB QyHKIIUHA. 1 05

[pakruueckas paboTa o reme




,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanuncblo.

"HarnsgHoe mpeacTaBieHUe pE3yIbTaToB
CTaTUCTUUYECKON 00pabOTKU JTaHHBIX B
BH/JIC TUArPaMM CPEJCTBAMH PEIaKTopa
AJEKTPOHHBIX TabIUI"

Jluauu tpenaa. [Ipakrudeckas pabota 1o

120 teme "Tlonbop auMHUM TpeHTa, 1 0.5
MPOrHO3upOBaHue"
[Mon6op mapamerpa. [Ipakrnueckas

121 pabora novTeMe "UucieHHoe pereHue 1 05
YpaBHEHHH C TOMOLIBIO 1Toa00pa
napamerpa"
OnTtuMu3aIus Kak MovCcK HauTydIliero
pellieHUs B 3aJJaHHBIX YCIOBUSIX.

122 [Ipakrudeckas pabota 1o Teme 1 0.5
"Pemenre 3a1a4 ONITUMUBALIAHU C
MOMOIIBIO SJIEKTPOHHBIX TabIuUIL"

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125 PesepBHOE Bpems 1

126 PesepBHOE Bpems 1

127 PezepBHOE Bpems 1

128 PeszepBHOE Bpems 1

129 PesepBHOE Bpems 1

130 PesepBHOE Bpems 1

131 PesepBHOE Bpems 1

132 PesepBHOE Bpems 1

133 PesepBHOE Bpems 1
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134 PesepBHOE Bpems
135 PesepBHOE Bpems
136 PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I1IO

[TPOTPAMME 136 0 213
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11 KUIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacos

Bcero

Konrpoabubie
padoThI

IIpakTH4yeckue
padoThI

JlaTa
U3ydeHUsl

DJIeKTPOHHBbIE
g posbie
o0pa3oBaTeJibHbIE

pecypebl

KonuuectBo nndopmanuu

AJ'II‘OpI/ITMI)I CXXaTus JaHHBbIX

Anroputm Xaddmana

[Ipakrraeckas pabora mo teme "Cxkarne
JAHHBIX C TOMOUIBIO aJIrOpuTMa
Xaddpmana"

Anroputm LZW

ANTOPUTMBI CKaTUS JAHHBIX C TOTEPSIMH.
Ipakruueckas pabota mo reme "Cxarue

JTAHHBIX ¢ ToTepsmMu (anroputMmel JPEG,
MP3)"

0.5

CKOpOCTB nepeaadn JaHHBIX

HOMCXOYCTOP'IIIHBLIG KOJBbI

[IpakTtuyeckas pabota mo Teme
"TlomexoycToiiunBbI€ KOJIBI"

10

Cucrempl. KOMITOHEHTBI CHCTEMBI U UX
B3aumoeiictBue. CucreMHbIn d(heKT.
VYrpasnenue kak WHQOpPMaIOHHBIH
npoiecc. OOparHas CBs3b

11

Mopenu u MoJieTMpoBaHue

12

I'padsr
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13 Pemenue 3anau ¢ momorpio rpadoB
14 JlepeBbs
15 OCHOBBI TEOpUU UTP

[Ipakrtuueckas pabora no teme "Tlonck

16 BBIUTPBIIHON CTPATETUH B UTPE C TTOJTHOU
nHpopmaruen"
17 CpenctBa HCKYCCTBEHHOTO MHTEIIEKTa

[pakruueckas pabota o reme "Cpencraa

18 HCKYCCTBEHHOTIO MHTEJUIEKTa"
dopmanu3zanus NOHATUS AITOPUTMA.

19 ManmHa TerOpUHTa Kak YHUBEpCaJIbHAs
MOZeJb BeruuciaeHui. Tesuc Yépua—
TeropuHra
[Ipaktuueckas pabota 1o Teme

20 "CocTaBiieHHE POCTOI MPOTrpaMMBbl JIJIst
ManmHbl Teropunra"

21 Maumna Ilocra

22 Hopwmanbhbie anropugmsr MapkoBa
AJNTOPUTMHYECKU HEpa3pelMble

93 3ajauu. 3aJja4a OCTaHOBA.
HeBo3MOXHOCTh aBTOMaTH4ECKON
OTJIa/IKi TIpOrpamMm

24 CJ10HOCTb BBIYUCIECHUN

[ouck mpoCTHIX YKCeN B 33JJaHHOM
25 JMaTia30He C TTOMOIIBIO aJITOPUTMA
«perieto DpatocheHar
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26

[pakruueckas pabota o reme "Tlonck
MPOCTHIX YU CEIT B 33JJaHHOM JHarna3oHe"

27

MHoropa3psiiHble Leble YK Clla, 3aJa4i
JUIMHHOW apu(pMeTUKH

28

[Tpakrrdeckass paboTa 1mo Teme
"Peann3anysa BEIYUCIEHNUH C
MHOTOpa3psIHbIMU yHcIamMu"

29

CrnoBapu (accoruaTuBHBIE MACCUBBHI,
0TOOpakeHus1). XOII-TaOIUIIbI.
[ocTpoenue andaBUTHO-4YaCTOTHOTO
CITOBApS JIJIs 33/IaHHOTO TEKCTa

30

[Ipakrrdeckass pabora 1Mo Teme
'"TlocTpoenue angaBUTHO-YACTOTHOTO
CJI0Baps JUIsl 3aaHHOTO Tekera'

31

AHaJM3 TeKCTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenue nociaenoBaTeIbHOCTEH 110
mabsiony. PerynsipHbie BeIpaKeHHUS.
YacToTHBIN aHAIN3

32

[Ipakrrdeckas pabora mo Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Crexu. AHaIU3 IPaBHIIBHOCTH
CKOOOYHOTO BBIPAKEHUS

34

Brruncnenue apudgmernyeckoro
BBIPAXKECHHU S, 3aIIHCAHHOTO B
MOCTPUKCHOU popme

35

[Ipaktuyeckas paboTta mo Teme
"Beruncienue apudmMeTnueckoro
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BBIPAXKEHMU S, 3AMMCAaHHOTO B
noctdukcHo# dopme"

36

Ouepenu. Mcnonb3oBanue ouepeau st
BPEMEHHOTO XpaHCHUS JaHHBIX

37

[Tpakrrdeckass paboTa 1mo Teme
"Ucnionws3oBanue ouyepenn"”

38

HepeBbs. Peanuzanus aepeBa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. [[BOMUYHBIE
(6unapusie) nepeBbs. [locTpoeHue nepeBa
JUI 3aJJaHHOTO apu(PMeTHYECKOro
BBIpaXXCHU A

39

[Ipakrrdeckass pabora 1o reme
"Ucnionp3oBanue IepeBbEB IS
BBIYUCIICHUS apU(PMETHICCKUX
BBIpaKeHU "

40

PexypcuBHBIE anropuT™Mbl 00X01a AepeBa.
Hcnonp30BaHMe CTEKA M OYEPEIN JUIS
o0xoma nepeBa

41

PexypcuBHBIe anropuT™Mbl 00X0/1a JIepeBa.
Hcnonp30BaHue CTEKa U OUSPEIN TSI
obxoJa nepeBa

42

Anroputmbl Harpadax. [loctpoenue
MHHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xox rpada B
LIMPUHY




,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanuncblo.

44

KonuuecTBo pa3nuyHbIX yTed MEXITy
BEpIIMHAMU OPHEHTHPOBAHHOTO
aIUKIM4IecKoro rpada

45

Anroput™m JIelKCTpBHI.

46

[Tpakrrdeckass paboTa 1mo Teme
"Berurcnenue AaMHbI KpaTyalllero myTH
MEXy BepImHaMH rpada (JIroputm
JleiixeTpsr)"

47

Anroput™m ®noiina—Yopamia

48

3ajauu, pemaeMble ¢ MOMOIIIBIO
JMHAMHYECKOTO MPOTPaMMHPOBAHUS:
BBIYHCIICHUE PEKYPCUBHBIX (DyHKIIUT

49

[Ipakruueckas paboTa o reMe
"Beruncnenue pekypcuBHBIX QyHKIHH ¢
MIOMOLIBIO TUHAMHYECKOTO
nporpaMMupoBaHus"

50

3ajauu, pemaeMbie ¢ MOMOIIIBIO
JMHAMHYECKOTO MPOTPaMMHUPOBAHUS:
MOJICYET KOJIMYECTBA BAPUAHTOB

51

[Ipakrraeckas padota o teme "Tlomcuér
KOJINYECTBA BAPUAHTOB C TTIOMOIUIBIO
JMHAMUYECKOTO IporpaMMupoBaHus’

52

3ajauu, pemaeMbpie ¢ MOMOIIBIO
AUHAMUYCCKOI0 IporpaMMUupPOBaHUA:
337124l ONTUMH3AIUU

53

[onsiTue o mapagurmax
nporpammupoBanus. O630p S3bIKOB
MpOTpaMMHUPOBAHUS
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[onstue 06 00BEKTHO-OPUEHTHPOBAHHOM

>4 MIPOrpaMMUPOBAHU U

55 O0BekThl U K1acchl. CBONMCTBA U METOBI
00BEKTOB

56 OOBEKTHO-OPUCHTUPOBAHHBIN aHAIN3
[Ipaktuyeckas pabota mo Teme

o7 "Ucnonp3oBaHre TOTOBBIX KJIACCOB B 1
nporpamme”

58 PazpaboTka mporpaMM Ha OCHOBE
00BEKTHO-OpPHUEHTUPOBAHHOTO MTOIX0a
[Ipakrrueckas pabora "PazpaboTka

59 IIPOCTOM IPOrpaMMBbI C UCIIOJIb30BAaHUEM 1
KjaccoB"
Wukancynsus. [Ipakrnueckast pabota mo

60 teme "Pa3zpaboTka Kiacca, 0.5
HCIIOB3YIOIIETO MHKAICYISIIHIO"

61 Hacnenosanwue. [Tormmopdusm

62 [Ipaktuyeckas pabota mo Teme 1
"Pa3paboTka nepapxuu KiaccoB"
Cpenpl ObICTPOI pa3pabOTKH MPOTPaAMM.

63 [poexrupoBanue unTepdeiica
M10JIb30BATENS

64 [IpoexrupoBanue nnTepdeiica
MOJIb30BATENS

65 Hcnons30BaHME TOTOBBIX YITPABIISIEMBIX

3JIEMEHTOB JUIsl IOCTPOEHUs MHTepdeiica
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66

[IpakTtuyeckas paboTta mo Teme
"Pa3paboTka mporpaMMsbl ¢ rpaguyuecKuM
unrepdericom"

67

N3yuenne BTOPOrO sA3bIKA
IIpOrpaMMHUPOBAHUS

68

N3yuenne BTOPOroO sA3bIKA
IIPOrpaMMUPOBAHUS

69

OTansl KOMIIBIOTCPHO-MATCMATUYCCKOT'O

MOACIIMPOBAHUA

70

JluckpeTuzanus Ipu MaTeMaTUu4eCKOM
MOJICTTMPOBAHHUH HETIPEPHIBHBIX
nporeccoB. MoaenupoBaHue IBHKCHUS

71

[paktuyeckas paboTta 1o Teme
"MopenvupoBanue ABUKEHUS"

72

MoaenupoBaHue OMOJIOTHYECKAX CHCTEM.

[IpakTtuyeckas pabota 1o Teme
"MonenupoBanue OMOIOTHIESCKUAX
cucreM"

0.5

73

MareMaTHUeCcKrEe MOJIEIN B DKOHOMUKE.
BbranciautenbHbIC SKCIIEPUMEHTHI C
MOJEIAMU

74

BepositHocTHBIE MOAenH. [IpakTrnyeckas
pabota o Teme "MIMuTaimOHHOE
MOJIEJIMPOBAHUE C IOMOIIBIO METO1A
MomnTe-Kapino"

0.5

75

KommnerorepHoe MoeMpoBaHue CUCTEM
yIpaBleHUS

76

OO6paboTka pe3ynbTaToOB SKCIEPUMEHTa
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77 Tabnuunble (pensuoHHbIE) 0a3bl JAHHBIX
Iouck, copTupoBka U pUIBTPALIHSL

78 JAHHBIX. 3apOChl Ha BBIOOPKY AAHHBIX.
3ampockl ¢ mapaMmerpamu. BeraucisiemMbie
TIOJISI B 3aIIpocax

79 [Ipaktuueckas pabdora no teme "Pabora ¢
rOTOBOI 0a30i NaHHBIX"
MHuorotabinuHble 06a3bl TaHHBIX. THUITBI

80 cBsi3eil Mexy Tabnuamu. BHemmHui
kio4. LlemoctHocTh 6a3bl JAHHBIX
[IpakTtuyeckas pabota mo Teme

81 "Pa3paboTka MHOTOTAOIMYHON Oa3bI
MaHHBIX"

82 3anpockl K MHOTOTaOIMYHBIM 0a3zamM
JTAHHBIX

83 [Ipakrrdeckast padota mmo Teme "3anpochl
K MHOTOTa0JIMYHOM 0a3e JaHHBIX"

84 A3k ynpasieHus qanHeiMu SQL
[Ipaktuyeckas pabota 1o Teme

85 "YrpaBieHre TaHHBIMU C TIOMOIIIBIO
si3pika SQL"

86 Hepensimmonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HHTepHeT-npuiioKeHust
[lonsiTne 0 cepBEPHON U KIIMEHTCKON

88 yacTax caita. TeXHOIOTHs «WIMeHT —

cepBep», €€ JOCTOMHCTBA U HEAOCTaTKU

89

OcHoBBI s1361ka HTML
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[Ipakruueckass paboTa o reme

90 " . " 1
Coznanue TeKCTOBOM BeO-CTpaHUIIbI
91 OcHoBbl si3p1ka HTML
92 OcHoBbl si3p1ka HTML
[paktuyeckas paboTta mo Teme
93 "Co3nanue BeO-CTpaHUIIbI, BKIIOYAOIICH 1
MYJATUMETUHHBIC O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJIE0)"
94 OCHOBBI KACKaIHBIX TaOJMI[ CTUIIEH
(CSS)
[Ipaktuyeckas pabota o Teme
95 "OdopmieHne cTpaHUIIbI C TOMOIIBIO 1
KacKaJIHBIX Ta0iuI cTriein”
96 Cuenapun Ha si3bike JavaScript
97 Cuenapuu Ha si3b1ke JavaScript
98 ®dopMbl Ha BEO-CTpaHUIIE
99 [Ipakrtuyeckas pabota o Teme 1
"O6paboTka naHHBIX Gopm"
100 Pa3menienue BebO-caiiToB. Ycmyra
XocTUHTA. 3arpy3ka (haifjoB Ha caiT
Kanpuposanue. HcnipaBnenue
101 nepcneIfTHBH. l'ucrorpamma. Koppexkuus
YPOBHEH, KOPPEKI U I[BETA.
OOecrBeurBaHM € IBETHBIX M300paKCHU I
BBox n3o0pakeHuii ¢ UCIOIB30BAaHNEM
102 Pa3IHYHBIX U (PPOBBIX YCTPOHCTB. 05

[IpakTtuyeckas pabota mo Teme
"O6paboTka mudpoBeIx doTorpaduii”
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Peryumn. Pabora ¢ oGnactsiMu. OUIBTPEI.

103 [Ipaktuyeckas pabdora o teme "Perymib 0.5
uudpoBsIx Gororpaduii”
MHorocnoiiHble U300pa’KeH U

104 TexctoBble cion. Macka cinosi. Kanainsl.
CoxpaHeHue BbIICJICHHOM 001acTh

105 [paktuyeckas paborta mo Teme 1
"MHorocnoiiHble n300pakeHus"
[NoaroroBka WILTIOCTpaLIHil 171 BEO-

106 caiToB. [Ipaktuueckas pabora 1o Teme 0.5
"AHUMUpPOBaHHbIE N300pakeHUs"

107 Bekropnas rpaduka. Bexropuzanmus
PacTpOBBIX U300paKEHU

108 [Tpakrrdeckast paboTa 1Mo Teme 1
"Bexropnas rpaduka”

109 [TpuHIHUIIBI MOCTPOCHUSA U
peOaKTUPOBaHUs TPEXMEPHBIX MOJAEIEH
[Ipaktuueckas pabota 1o Teme

110 "Co3anue npoCThIX TPEXMEPHBIX 1
monenen"”

111 Cerounble Moaenu. MaTtepuanbl

112 [paktuyeckas paborta mo Teme 1
"Cetounsle momenu"

113 MonenupoBaHue HCTOYHUKOB
ocBeleHus. Kamepsl

114 [Ipaktuyeckas pabota 1o Teme 1

"Pengepunr"
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115 AnnutuBHble TexHosoruu (3D- 1
MIPUHTEPHI )
116 [oHsATHE O BUPTYAIBHOM PEATLHOCTH U 1
JIOTIOJIHEHHOU PEaIbHOCTH
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PeszepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 Pe3epBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PeszepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
?[I;(L)LIIEDEAI;[?VJIIEI/F{ECTBO YACOB IIO 136 0 36.5
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IMPOBEPAEMBIE HA EI'D 110 TH®OOPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJHEI'O OBIIIETI'O OBPA3OBAHUA

Kon
NMpoBePSIEMOro
TpeOOBaHUs

IIpoBepsieMble TPpeGOBaHHS K MPeIMETHBIM Pe3yJIbTaTaM 0CBO€HHsI
OCHOBHOIi 00pa3oBaTe/ILHOI MPOrpaMMbl CpeIHEro o0IIero
o0pa3oBaHusi

1.

3nams (nonumams)

11

[loHnMaHne OCHOBHBIX MIPUHLIMUIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB; TEHICHIINN
PasBUTHUSL KOMITBIOTEPHBIX TEXHOJIOIWI; BIaJIieHUE HaBBIKAMHU PaOOTHI C
ONEPAallMOHHBIMU CHUCTEMAMHU M OCHOBHBIMHM BHJAMH IIPOIPAMMHOIO
obecriedyeHMs] Il pelieHuss y4eOHBIX 337ad IO  BHIOpaHHON

cricouajinu3anuuu

1.2

Hammume npencraBimeHuit o 0a30BBIX MPUHIIMIIAX OPTaHU3AIUN |

(GyHKIMOHUPOBAHUS KOMITBIOTEPHBIX CETEl

1.3

IlonnManue OCHOBHBIX MNPpUHOUIIOB AUCKPCTU3ALUH PA3JIMYHBIX BHUIOB

uHpopMaIuu

14

[lonnmanmue 6a30BBIX AITOPUTMOB OOpPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopManuu (3amuch 4YucCel B MO3MIMOHHON CHUCTEME CUUCIEHHS,
JETMMOCTb LIEJbIX YU CEIT; HAX0KICHHE BCEX MPOCTHIX YUCEN B 3alaHHOM
auanasoHe; o0pa0oTka MHOTOpaspsAHBIX LEJIbIX YHCeN; aHalu3

CHUMBOJIBHBIX CTPOK U z[pymx), AJITOPUTMOB IMONUCKAa U COPTHPOBKU

1.5

3Hanne Q)YHKIIHOHaHBHBIG BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCACTB

cpelbl pa3padoTKu

1.6

Bnanenue OCHOBHBIMH CBEJICHMUSIMU O bazax HaHHBIX, UX CTPYKTYpC,

CpCACTBAX CO3MaHUS U pa6OTBI C HUMH

1.7

[lonmmManne  BO3MOXKHOCTEMN u OTPAHUYEHUN  TEXHOJOTUU
HCKYCCTBEHHOTO MHTEIJIEKTa B Ppa3IMYHBIX O00JacTsIX; Haluyue
MpeAcTaBiIeHUN 00 HCIOIb30BaHUU MHGOPMALIMOHHBIX TEXHOJIOTUM B

pa3nuuHbIX TpodeccuoHaNbHbIX cepax

1.8

BnageHue TeopeTMYECKMM ammaparoM, MO3BOJISIOLMM OCYLIECTBIATH
IIPEACTABJICHUE 3aJAHHOTO HATYPAJIbHOIO YKMCIIA B PA3IMYHBIX CUCTEMAX
CUMCIICHUS; BBIMOJHATH IMPEOOpPA30BAHMS JIOTHUYECKHX BBIPAKEHUH,
MCIIOJIB3YS 3aKOHBI ANreOpbl JIOTUKH; OMpPEIeNATh KpaTYalllMii MyTh BO
B3BEUICHHOM TIpaje M KOJUYECTBO MYTEH MEXIYy BepIIMHAMU

OPHEHTUPOBAHHOTO AUKINYECKOTo rpaga
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2.

Ymems

2.1

YMeHHEe WCIOJIb30BAaTh KOMIBIOTEPHO-MATEMATHUSCKHE MOJCTH IS
aHaJn3a 00bEKTOB U MPOIECCOB: POPMYITHUPOBATH 11€7Th MOICTUPOBAHHS,
BBITIOJIHATD aHAJIW3 PE3YIbTATOB, IOJTYUYCHHBIX B XOAC MOACIUPOBAHMS,
OLICHUBATh aJICKBATHOCTh MOJICIM MOJCTHUPYEMOMY OOBEKTY WJM
MPOIECCy; TPEACTABIATh PE3yIbTaThl MOJICIMPOBAHHS B HATISIHOM

BHE

2.2

YMmenne KiacCHUUIHUPOBATh OCHOBHBIC 3a/ladll aHalM3a JaHHBIX
(mporHO3UpOBaHUE,  KIaCCHU(UKAIUS, KIacTepu3alus,  aHajau3
OTKJIOHEHMI1); TOHMMAaTh MOCJIE0BATEIbHOCTD PEIICHUS 3a7a4 aHalIu3a
JTAHHBIX: COOP IEPBUYHBIX IAHHBIX, OUMCTKA U OIEHKA KAUYeCTBA JAHHBIX,
BeIOOp ¥ (WJIM) TIOCTPOCHUE MOJENIH, MpPeoOpa3oBaHUE JaHHBIX,

BU3yalIn3allus JaHHBIX, MHTEPIIPCTALlUA PE3YJIbTAaTOB

2.3

YMmeHnue  ompenensaTb  MHQOPMAaUMOHHBIA  0O0BEM  TEKCTOBBIX,
rpaguueckux M 3BYKOBBIX JAaHHBIX MpPH 3aJaHHBIX [apaMeTpax
IUCKpETU3allui. YMEHME OIPENENATh CPEAHIOI0 CKOPOCTh Iepeaadu
JAHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHM Iepelaud IpU HU3MEHEHUHU

nH(OpMarmOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHajla CBS3U

2.4

YMeHune CTpOUTh KOJl, OOECIeurBaIOUMi HAMMEHBIIYI0 BO3MOXHYIO

Cp€AHIOO NJIUHY COO6H_[CHI/IH pu W3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHue ucnosb30BaTh IMPU PEIICHUM 3a7ad CBOMCTBA MO3UI[MOHHOM
3aMUCH YHCEN, AITOPUTMbBI MOCTPOCHUSI 3allUCH YKCIA B MO3ULIMOHHON
CHUCTEME CUUCIICHUA C 3aJlaHHBIM OCHOBAaHHEM M MOCTPOECHUS YUCIIA IO
CTPOKE, COJEp)Kallled 3alKCh ITOTO YHCJIA B IO3UIMOHHOW CHUCTEME
CUMCIEHHS C  33JaHHBIM  OCHOBAaHUEM; YMEHHE  BBINOJHATH

apI/I(l)MeTI/ILIeCKI/IC orepanury B MIO3UIHMOHHBIX CUCTEMAaX CYHUCIICHU A

2.6

YMeHue CTpPOUTh JIOTMUECKOE BBIPAKEHUE B JU3IBIOHKTUBHOW U
KOHBIOHKTHBHOI HOpPMaJbHBIX (opMax MO 3aJaHHOM Tabiuue
MCTUHHOCTH; UCCIEN0BaTh 00JacTh HCTUHHOCTU BBICKA3bIBaHUS,

COACPKALICTO MEPECMCHHBIC, pCHIATh HCCIIOKHBIC JIOTUICCKUC YPABHCHU A

2.7

YMeHune peumaTh alropuTMHUYECKHE 3a/lauM, CBS3aHHBIE C aHAIM30M
rpadoB (3a7auu MOCTPOCHHS ONTUMAIBLHOTO MYTH MEXIY BepIIMHAMU
rpada, onpeaencHus KOJIUYeCTBa Pa3InUHbIX MyTel MEXly BepIITHAMU

OpPUEHTHUPOBAHHOTO AIIMKINYECKOTO Tpada)

2.8

YMeHune uCnonb30BaTh AEPEBbs IPHU aHAIU3€E U IOCTPOCHUH KOJIOB U IS
MpeAcTaBieHUus apu(METUUYECKUX BBIPAKEHUHN, NMPU pEUICHUU 3a]ad

IMOMCKa U COPTHUPOBKH; YMCHHUC CTPOUTH ACPECBO HUIPHI IO 3aJaHHOMY
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AITOPUTMY; pa3padaTbiBaTh U 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YmMmeHue AHAJIM3UPOBATL AJITOPUTMBI C  HUCIIOJIb30BAHHUCM Ta6JII/H_I
TPACCUPOBKHU; OIPCACIIATH 0€3 UCIIOJB30BaHUS KOMITBIOTEPA PC3YJIbTATbL
BBITNTOJIHCHU A HECIIOKHBIX ITPOTPaAMM, BKIIOYAOIINX [MUKIILI, BETBJICHUA U

moAIporpaMmsal, IMpu 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMmenue ONpCACIIAATE  CIOXKHOCTb HN3Yy4aCMbIX B KypCC 0a30BBIX
AJITOPUTMOB (CYMMI/IpOBaHI/Ie 9JICMCHTOB MacCUBa, COPTHUPOBKAa MAaCCHUBA,
nepe6opHHe AJITOPUTMBI, JBOMYHBIN HOI/ICK) U NPUBOAUTL NPUMCPLL
HCCKOJIbKUX aAJITOPUTMOB pa3H01?1 CJIOKHOCTU [JIs1 PCHICHUSA OJTHOM

3aJa4u
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BJ'Ia)]eHI/Ie YHUBEPCAJIbHBIM S3BIKOM IMPOTrpaMMHPOBAHUA BBICOKOT'O
ypoBHs (Tlackans, Python, Java, C++, C#), mpeacraBieHussMu 0 0a30BBIX
TUTIaX JaHHBIX U CTPYKTYpaxX IaHHBIX; YMEHHE MCIIOJIh30BATh OCHOBHBIC
VIOPaBJISIONME  KOHCTPYKIIMH;  YMEHUE  OCYIICCTBISTh  aHAIH3
MPEUIOKEHHON  MPOTpaMMBI:  ONPEACNATh  PE3yJbTaThl  PabOTHI
MPOTpaMMBbl TIPH 33JaHHBIX UCXOJHBIX JNAHHBIX; OMPEIENTh, IPU KaKH X
MCXOJIHBIX JTAaHHBIX BO3MOXKHO TOJYYE€HHE YKa3aHHBIX pPE3ylbTaTOB;
BBISBIIATh JIaHHBIE, KOTOPbIE MOTYT TPHUBECTH K OImMOKe B pabore
IpOrpaMMbl;,  (OPMYAHPOBATH  MPEAJOKEHHS IO  YIy4IICHHIO

IIPOTrPaMMHOIO KoJa

2.12

YMeHne peanu3oBbIBaTb Ha BBHIOPAaHHOM JUISI M3Y4EHHS  SI3bIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI o0paboTku qrcel, YHCIIOBBIX
MOCJIEZIOBAaTEIbHOCTE W MAacCCHBOB: MPEJACTaBICHUE YWCIa B BHUJE
Habopa TPOCTBIX COMHOXHUTENEW; HaXOXKIECHUE MAaKCUMAaJIbHOU
(MUHUMAaNBHON) HU(PBI HATYPAJILHOTO YHCIIA, 3alIMCAHHOTO B CHCTEME
CUMCIICHUS C OCHOBaHHWEM, He mpeBblmaronmM 10; BbIYHCICHHE
OO0OOIIEHHBIX XapaKTEPUCTUK DJIIEMEHTOB MAacCHBa WM YHCIOBOMI
MOCJIeZIOBATEFHOCTH (cyMMBI, MPOU3BEICHUS CpeIHEero
apu(METHUYECKOT0, MHHUMAJIBbHOTO U MaKCUMAJIBHOTO JJIEMEHTOB,
KOJINYECTBA JJIEMEHTOB, YAOBJICTBOPSIONMX 33JJaHHOMY YCIOBHIO);
COPTHPOBKY 3JIEMCHTOB MAacCHBa; YMCHHE UCIOJIB30BATh B IpOrpaMmax
JAHHBIC PA3IMYHBIX THUIIOB C y4éTOM OTPAaHWYCHHN Ha JWAIa30H WX
BO3MOXXHBIX 3HAUEHUW, MPUMEHATh HPH PEIICHHH 33134 CTPYKTYPHI
JTAHHBIX (CIMCKH, CJIOBAapH, CTCKH, OYEPEIH, JCPEBbA), IMPUMCHSTH
CTaHJApTHBIC K COOCTBEHHBIE MOIPOTPAMMBI JJIsI 00paOOTKH UM CIIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; MCIIOJIb30BaTh PH pa3paboTKe MporpaMm
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OouOIMOTEKH nmoarporpaMM; yMCHHUE HCIIOJIB30BaTh CPEACTBa OTIAaAKU

[pOrpamMM B CpeJie POrpaMMUPOBAHUS

YmMmeHue HCIIOJIB30BATh  DJICKTPOHHBIC T3.6.HI/II_IBI JJIA aHaJin3a,

MpeacTaBlIeHUus U 00pabOTKH NaHHBIX (BKIIOYAs BHIOOP ONTHMAIBHOTO

2.13 peleHus, 000p JIMHUU TPEH/Ia, pEeIIeHHE 3a/1ad MPOTHO3UPOBaHUA);
YMEHHE HCIIONB30BaTh TAaOMMYHBIE (peNsSIUOHHBIC) 0a3pl TaHHBIX H
CIIPABOYHBIE CUCTEMBbI
YMeHue OpraHu30BBIBATH JIMYHOE MH(POPMALMOHHOE MPOCTPAHCTBO C
914 UCIOJIB30BAHUEM  PA3IMYHBIX CPEACTB  LU(POBBIX  TEXHOJOTHII;

IMOHMMaHHE BO3MOXKHOCTEH I.IPI(I)pOBLIX CCPBUCOB TOCYHNAPCTBCHHBIX

yCIIyr, MU(PPOBBIX 00pa30BaTEIBHBIX CEPBUCOB
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HNEPEYEHDb DJIEMEHTOB COAEPKAHUSA, IIPOBEPSAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT CO/Ie PKAHUSA

1 Hudposas rpaMOTHOCTH

OCHOBHBIE TEH/ICHIIUU PAa3BUTHS KOMITBIOTEPHBIX TexHOJIOTU. [lapannensubie
1.1 BhIYMCIEHH . MHOronpoueccopHbie cucteMbl. Pactipenenénubie

BBIUUCIIUTEIbHBIEC CHCTEMBI U 00padOTKa OOJBIIMX TAHHBIX

HpI/IHLII/IHBI IMOCTPOCHHUA U allllapaTHbIC KOMIIOHCHTBI KOMIIBIOTCPHBIX ceTei.

CereBbie mporokosibl. Cerb HWuTepHeT. Appecaruss B cetu MHTepHeT.

1.2 IMpotokosbr creka TCP/IP. Cucrema nomenubix uMEH. Paznenenue IP-cetn Ha
MOZICETH C TTOMOIIBIO MAaCOK MOJICETEN
@aiinosas cucrema. [louck B ¢aitnoBoil cucteme. [IpuHIUNIBI pa3MelieHUs U

1.3 MMEHOBaHMS (aiijoB B jgonroBpeMeHHoN mamsaTd. LllaGnonbl nist onucaHus
rpynn aiiios

14 CxopocTh mepefayd JaHHBIX. 3aBHUCHUMOCTb BpEMEHU IepeAadd  oT

nH(OpPMaIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTHK KaHala CBS3H

udpoBanne nanubix. CUMMETpUYHBIE U HeCUMMeTpUuHble N pbl. [Hrdp b
1.5 npocroil 3amenbl. [lngp Llesaps. 1ludp Buxenepa. Anroputm nmd@poBanus
RSA

Konpl, mo3Bosisitoniie 00HapY>KUBaTh W UCHPABJISATH OMIMOKM, BO3HU KAIOIIME
1.6 npu nepegave naHHbix. Paccrosaue Xsmmuura. KogupoBanue ¢ mOBTOpEeHUEM

outos. Koast XomMmuHura

2 Teopernueckue 0CHOBBI HH(POPMATHKH

JlBouyHoe konupoBaHue. PaBHOMepHBIE U HEpPaBHOMEpPHBIE  KOJBI.
21 JlexoaupoBaHue COOOLICHU M, 3aITCAHHBIX C TOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue ®ano. [loctpoenne o1HO3HAYHO AEKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckue mMOAXOABI K OLEHKE KoMU4ecTBa HMHGpopMauuu. EauHHIEI
29 u3MepeHus KkoiauyecrBa HHGpopMauuu. An(aBUTHBIM TOAXOX K OIIEHKE
KonnmvecTBa WHQopManuu. 3akoH aIIUTHBHOCTH uHpopMmanuun. Dopmyna

Xaptmu. Undopmarnus u BepostHocTs. Popmyna [llenHona

CucreMbl CYHCJICHUS. PasBépHyra;I 3alluCh LOCJIbIX H I[pO6HBIX Yuccil B

23 MO3ULIMOHHOM CHCTEME CUMCIICHHS. CpolicTBa MO3UILIMOHHON 3alKUCHU YHCIA:

KOJIMYECCTBO I_[I/I(bp B 3alTUCH, ITPU3HAK JCJIUMOCTU YN CJIa Ha OCHOBAHUEC CUCTCMEIL

CUHCJIICHUA. AJ'IrOpI/ITM nepesoaa MOejaoro 4Yuciia H3 P-w4HOI CHCTEMBI
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CUHCIICHUS B JIECATUYHYIO. AJITOPUTM IepeBoja KOHeUHOoil P-uuHoil 1podu B
JECSITUYHYIO0. AJTOPUTM IIE€peBOJa LIEJIOr0 4Yucia U3 JACCATUYHOM CHCTEMBI
cuncneHusa B P-uunyro. IlepeBos koHewHOU necsatuuHoM Apobu B P-uunyro.
JIBou4Has, BOCbMEpUYHAs U IIECTHAALIATEPUYHAS CHCTEMbI CUHCIICHUS, CBS3b
MEXIy HHUMH. ApudmeTnueckue Omepanuu B TMO3UIMOHHBIX CHCTEMax

CUHCIICHUA

2.4

Tpoanaﬂ YPaBHOBCHOICHHAA CUCTEMa CUUCIICHUA. I[BOI/I‘-IHO-JIGCSITI/IT-IHaH

CUCTEMA CHUCIICHUA

2.5

KomupoBanue tekcroB. Komuposka ASCIl. OpHobGaliTHBIE KOIUPOBKU.
Crangapr UNICODE. Komuposka UTF-8. Onpenenenue nHGOpMaOHHOTO

00BbEMA TEKCTOBBIX COOOILEHUN

2.6

KomupoBanue  uzoOpaxkenuit. Ouenka  uHQOpMaLMOHHOTO  00BEMaA
rpaduYeckuX MAaHHBIX NPH 3aJAHHBIX pa3pelieHHH M TIIyOMHE KOAWPOBAHUS
nBera. L[eroBrie mozmenmu. Koguposanue 3Byka. OrjeHKa HHQPOPMAIITOHHOTO
00béMa 3BYKOBBIX JAHHBIX MpPH 33JaHHBIX 4YacTOTE JAWUCKPETHU3aLUU |

PA3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. [loHsiTme BBICKa3pIBaHMS. BbICKasbIBaTeNbHBIE (OPMBI
(mpenukatel). KBaHTOPHI CyIIieCTBOBAHUS M BCEOOIHOCTH.

Jlornueckue omnepauuu. TaOnuipl UCTUHHOCTU. Jlormueckue BbIpaKEHMUSL
Jlormueckue Toxnaecta. Jlormdeckwe ~omnepanuMM M ONEpallMd  Haj
MHOKECTBaMH.

3aKkoHbl anreOpbl JIOTMKH. OKBUBAJICHTHBIC NPeoOpa3oBaHUs JIOTMYECKH X
BbIpakeHU . Jlornyeckre ypaBHEHHS U CUCTEMbI YpaBHEHUH.

Jlornyeckue GyHKIMH. 3aBUCHUMOCTb KOJIMYECTBA BO3MOKHBIX JIOTMYECKHU X
(GyHKIMH OT KOJIMYECTBA apryMEHTOB.

Kanonuyeckue GopMbl JIOTHYECKUX BBIPAKECHUM

2.8

COBepIHeHHI)Ie JU3bIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBHBIC (bOpMI)I,

AJITOPUTMBI UX ITOCTPOCHU S ITO Ta6J'II/III€ HUCTHHHOCTHU

2.9

Jlornueckue »dIeMEHTHI B cocTaBe KoMmmbrorepa. Tpurrep. Cymmarop.
MHoropa3zpsiiablil cymmarop. IloctpoeHne cxem Ha JIOTMYECKUX DJIEMEHTAX 110
3aJaHHOMY JIOTHUECKOMY BBIPAKEHHUIO. 3allUCh JIOTUYECKOTO BBIPAKEHUS I10

JIOTUYECKOH cXeMe

2.10

Mognenn u mopenupoBanue. Llenu MonenupoBaHus. AINEKBAaTHOCTb MOJAECIH
MOJIeTUpyeMOMY 00BEKTYy WM mpoueccy. @opManu3anus IPUKIaIHbIX 3a1a4.
[IpencraBnenue pe3yabTaToOB MOJEIMPOBAHHS B BUIE, YIOOHOM  JUIs
BOCIIpUATHSL 4YelloBeKoM. ['paduueckoe mpeAcTaBlieHUE AaHHBIX (CXEMBI,

TaOJIHIBI, TPAdUKH ).
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[IpencraBiienue 1enbIX Yucesl B MNaMITH KommbioTepa. OrpaHUYeHHOCTb
JMana3oHa 4Yucell MPHU OTPAaHMUYECHUU KOJMYECTBA paszpsaAnoB. llepenonHenue
paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN AOTTOJHUTENBHBIN KOJ OTPULIATENbHBIX YU CET.

[loGutoBbie norumyeckue omnepaunu. Jlormyeckuit, apudmernueckuii u
nuknuyeckuit casurn. [lludpoBanue ¢ momomp0 MTOOUTOBOI omepanuu

wckirovaromee I

2.12

HPGI[CTaBJICHI/IG BCHICCTBCHHBIX YHUCCJI B ITIaMATU KOMIIBIOTEPA. 3HaanIa${ qacCThb
M TOpsAAOK yucia. Jluama3oH 3Ha4YeHWH BeIECTBEHHBIX uucen. [IpoGmemsl
XpaHEHUs! BEILIECTBEHHBIX YHCEN, CBS3aHHBIE C OrPaHUYCHUEM KOJIMYECTBa
paspsioB. BrlnonHeHue onepanuil ¢ BEIIECTBEHHBIMH YMCIIAMU, HAKOIJICHUE

OIIMOOK IIPU BBIYUCIICHHUAX

2.13

I'padpr. OcHoBHBbIe OHATUA. Bunel rpagos. Onucanue rpagoB ¢ MOMOIIBIO
MaTpHUIl CMEXKHOCTH, BECOBBIX MATpHI], CIIMCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKIX 3a/1a4, CBS3aHHBIX C aHaiuu3oM TpadoB (mocTpoeHue
ONTHMAIBHOTO ITYTH MEXIy BepIIMHAMHU rpada, OIpeIelIeHne KOINYeCTBa

PA3INYIHBIX l'IyTGI\/’I MCXKAY BCEpHIMHAMH OPHUCHTUPOBAHHOIO alUMKIIMYCCKOI'O

rpaga)

2.14

HepeBbs. bunapHoe nepeBo. JlepeBbs mnoucka. CrocoObl o6xola JepeBa.
[pencraBnenue apudmeTHIecKuX BhIpaKEHUH B BUJE AepeBa. Mcmoiabp3oBanue

rpaoB U AEPEBHEB IPU OIUCAHUU OOBEKTOB U IIPOLIECCOB OKPYKAIOLIETO MHUPA

2.15

JIucKpeTHBIE UTPHI IBYX UTPOKOB € MoJIHOW nHpopMaruei. [loctpoenue nepera
nepebopa BapHaHTOB, ONMCAHHE CTPATETMH WUIPbl B TaOIM4HON (opme.

BBII/IFpBIH_IHBIC W IMMPOUTPBIIIHBIC ITO3UITUH. BBII/II"];)BIH_]HLIC CTpaTCruun

2.16

CpenctBa HMCKYCCTBEHHOTO  WHTEIUICKTa. MAeHTHUKAIUS W TIOHMCK
n300pakeHNH, pacrio3HaBaHue Ju1l. VICIoap30BaHNE METOI0B MCKYCCTBEHHOTO
UMHTEUIeKTa B o0ydalonmx  cucremax.  lcrmoib3oBaHWE — METOJOB
HCKYCCTBEHHOI'O MHTEJUIEKTa B poboToTexHuke. MHTepHeT Bemei. HeiiponHble

CETHU

ANTOPUTMBI ¥ TPOTPaAMMHUPOBaHUE

3.1

dopmanuzanus noHATUs aroputMa. ManmHa TeroprHra Kak yHUBEpcaibHas

MOACIb BEIUMCIICHUH

3.2

OrneHka CIIO)KHOCTH BBIUMCICHHUH. Bpems paboTel U 00BEM HCIOIB3yeMOn
namsTh, WX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHBIX. OIleHka
ACUMIITOTHYECKON CIIO)KHOCTH QJITOPUTMOB. AJITOPUTMBI TOJMHOMHAIBEHON
cnoxkHoctu. IlepeGopHbie anmroputmbl. [IpuMepsl pa3lIWYHBIX alTOPHUTMOB

PEHICHHU A OJIHOI\/'I 3aga4ur, KOTOPbIC UMCIOT pa3JIMYHYIO CJIIOKHOCTDH




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

3.3

OrnpeneneHue BO3MOXKHBIX PE3YIbTaTOB pPabOThl MPOCTEHIIMX aJrOPUTMOB
yIpaBJICHUS UCIOJIHUTENISMU U BBIUMCIUTENIBHBIX aIropuT™MoB. OmnpezneneHue

HUCXOJHBIX OAHHBIX, ITPHU KOTOPLIX AJITOPHUTM MOIKET JaTh Tpe6y€MbeI pe3yIbTaT

3.4

AnropuTMbl 00paOOTKM HATypalbHBIX YHCEN, 3aMCAHHBIX B MO3MIIMOHHBIX
CHCTeMaxX CYHCICHHS: pa30MEeHHE 3aluCH YWCiIa Ha OTAEIbHBIE IUPHI,
HaxXOXJIEHWE CYMMBI W TPOW3BEINCHHS HH(pP, HAXOXKICHUE MaKCHMaJIbHON
(MUHUMAaNBHOMN ) U (PBI.

[IpencraBnenue yucia B BUAE HaOOpa MPOCTHIX COMHOMKUTEIEH. AJITOPUTM
OBICTPOrO BO3BEAEHUS B creneHb. [IoMCK MIpOCTBIX 4YMCEd B 33JaHHOM

JMara3oHe C TOMOIIBIO allTOPUTMA «peIeTo DpaTocheHar

3.5

MHoropa3zpsiiHble Leble YUCIa, 3a0a4d JIMHHON apu(pMeTuKu

3.6

S3ik mporpammupoBanus (I[lackans, Python, Java, C++, C#). Tumsl JaHHBIX:
L[€JIOYHCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JIOTMUECKHE. BeTBieHUs.
Crnoxuslie ycnoBus. Lukiel ¢ ycnoBueM. Llukibl mo nepeMeHHOM.

OO0paboTka JaHHBIX, XpaHsaumxcs B (aimax. TexkcroBble U IBOMYHBIE (ailIIbI.
daiinoBsie mepeMeHHbIE ((ailioBeie ykazarenu). Urenue u3 ¢aitna. 3anuck B
(aiin.

Pazbuenue 3amaun Ha nmoa3amaqn. [loamporpamMmer (Tporieaypsl U PyHKITUN).

Hcnionb3oBanne cTaHIapTHON OMOTMOTEKH SI3bIKa TPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHbie nporeaypsl u ¢yHkuuu. Mcnonb3oBaHue creka Ais

OopraHusani pCKYPCUBHBIX BbI3OBOB

3.8

Yucnennsie MeToapl. TouHoe 1 mpUOMMKEHHOE pelieHns 3a1aun. YucieHHoe
pellieHre ypaBHEHUM ¢ MOMOIBIO Moadopa nmapamerpa. UnciaeHHbIE METObI
pelleHusl ypaBHEHUN: MeToja Iepedopa, METOJ IOJOBUHHOIO JEJIEHUSL.
[Ipubnm:xE€HHOE BbIYMCIEHUE [UIMH KPUBBIX. Briuncinenue miomaneit ¢uryp c
IIOMOIIBIO YUCJIEHHBIX METOI0B (METO/ MPSAMOYTOJIbHUKOB, METOJ Tparenuii).
[Tonck makcumyma (MUHUMYMa) (YHKIIUM OJHOW MEPEMEHHOW METOJ0M

IIOJIOBUHHOTI'O JCIICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKUMM  s3bIKA
MPOrPaMMHUPOBAHUS  JUII OOpabOTKM CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKA CHMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA IMOSBICHUN CUMBOJA B
CTpOKe, pa30MeHHe CTPOKM Ha CJIOBAa MO MPOOETBHBIM CHMBOJAM, ITOWCK
MOJICTPOKH BHYTPU JAHHOW CTPOKH, 3aMEHa HaliICHHOMW IMOJCTPOKH Ha JPYT'YIO
cTpoky. ['eHepaius Bcex CIOB B HEKOTOPOM al(aBUTE, YIOBJIETBOPSIOLIMX
3aJlaHHBIM OrpaHu4eHusM. [IpeoOpa3oBaHne 4ncia B CUMBOJBHYIO CTPOKY U

obpaTHO




,ﬂ,OKyMeHT noanncaH 3HEKTp0HHOVI noanuncbio.

3.10

MaccuBbl M IOCIIEAOBATENIBHOCTH 4Mceld. Bblumcienue 00600LEHHBIX
XapakTepUCTUK 3JIEMEHTOB MacCHBa WJIM YHCIOBOM IOCIIEA0BATEILHOCTU
(cymMMBI, TpOW3BENEHUS, CPEAHEro apu(METHYECKOro, MHUHUMAJIBHOIO U
MaKCHMAJIBHOTO 3JIEMEHTOB, KOJUYECTBA 3JEMEHTOB, YIOBJIETBOPSIOIINX
3a7JaHHOMY YCJIOBHUIO). JIMHEHHBIH MOMCK 3aJaHHOIO 3HAYEHUsT B MAacCHUBE.
AnropuTMmbl paboThl € 3JIEMEHTaMHU MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpOBKa OJTHOMEPHOro MaccuBa. IIpocTeie METOABI COPTUPOBKH
(MeTon my3bIpbKa, METOJl BBIOOpa, COpPTUPOBKAa BcTaBkamu). CopTHpOBKa
cnusiHueM. beictpast coptupoBka MaccuBa (anroputM QuickSort). JIBowuHbIi

IIOUCK B OTCOPTUPOBAHHOM MAaCCHUBC

3.11

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI 00pabOTKH JIBYMEPHBIX
MacCHBOB: 3allOJHCHHE JIBYMEPHOTO YHCIOBOTO MAacCHBa IO 3aJlaHHBIM
MpaBUiiaM, MOUCK AJIEMEHTa B TBYMEPHOM MAaCCHBE, BBIUHCICHUE MaKCUMyMa
(MUHUMYMa) ¥ CyMMBI 3JIEMEHTOB JIBYMEPHOTO MacCHUBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_[OB ABYMCPHOTO MacCrBa

3.12

CnoBapu  (accolMaTHUBHBIE  MacCHUBBI, OTOOpaxeHHs).  XOUI-TaOJIUIIBL.

HOCTpOGHI/Ie aﬂ(ilaBI/ITHO"IaCTOTHOFO CJIOBaps IJId 3aJaHHOI'0 TCKCTAa

3.13

Crekn. Ananms MMpaBUJIIBHOCTHU CKOOOYHOTO BBIpaKCHUS. Brrunciaenue
apI/I(bMCTI/I‘-ICCKOFO BBIpAXXCHU A, 3alITMCAHHOTO B HOCT(I)HKCHOﬁ (bOpMC.

Ouepenu. Mcnonp3oBanue ouepeau A1 BPEMEHHOI'O XpaHEHUS JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHme MHHMMAIBHOIO OCTOBHOTO JiepeBa
B3BEIIEHHOIO CBSI3HOI'O HEOPHUEHTHPOBAHHOTO rpada. KonnuecTBo pazinuuHbIX
nyrel Mexay BepUMHAaMM OpPUEHTHPOBAHHOIO alMKIMYECKOro rpada.

Anroput™m JleHKcTpbl

3.15

JepeBbs. Peanusanus nepeBa ¢ IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHEBIE
(Obunapnsbie) nepeBbst. IlocTpoeHnue aepeBa [uisl 3aJaHHOTO apU(METHYECKOTO
BbIpakeHUs. PekypcuBHbIE anropuTmbl o0xona aepeBa. Vcnonp3oBaHue creka

Y o4epeau it 00Xoja aepeBa

3.16

I[I/IHaMI/I‘-IeCKOG NporpaMMHUpPOBAHHNEC KaK METO/] pCHICHUA 3ala4 C COXPAHCHUCM
MPOMEIKYTOUHBIX PE3YyIbTAaTOB. 3az[atn/1, peuacMbIC C IMOMOIIB IO
AAWHAMHUYCCKOI0 IMPpOTrpaMMUPOBAHUSA: BBIUYUCIICHHUC PCKYPCUBHBIX (I)YHKHHﬁ,

HOI[C‘-IéT KOJIN4YCCTBA BAPHUAHTOB, 3a/la4X OIITUMHU3AllUN

3.17

[lonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM IpOorpaMMupoBaHUU. OOBEKTH U
k1accel. CBoiicTBa M MeTO 161 00BEKTOB. OOBEKTHO-OPHEHTHPOBAHHBINA aHAJIH3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO IOJXOJA.

I/IHKaHCYHﬂHHﬂ, HacJICaA0BaHUC, HOJ'IPIMOp(i)I/ISM

NHpopmainoHHBIE TEXHOJIOTUN




,ﬂ,OKyMeHT noanncaH 3HEKTp0HHOVI noanuncbio.

4.1

Anamm3z JaHHBIX. OCHOBHBIC 3aJa4y aHalii3a JaHHBIX: ITPOTHO3HMPOBAHHE,
IGIaCCH(bHKaHHH, KilacT€pu3alnus, aHallnu3 OTKJIOHCHHUH. HOCHGHOB&TCJ’IBHOCTB
PCUICHUA 3aaa4 aHaJIn3a JaHHbIX: C60p IICPBUYHLIX JAHHBIX, OYUCTKa 1 OICHKA
KadyceCTBa JOaHHBbIX, BBI60p u (I/IJ'II/I) MMOCTPOCHUEC MOJCIIH, npeo6pa30BaHHe
AAaHHBIX, BU3yalIN3allusl JAHHBIX, HHTCPIPETALUA PC3YIIBTATOB. HpOl"paMMHHe
cpeacrtBa u I/IHTepHCT-CepBI/ICBI AJIA O6pa60TKI/I U OpCACTABJICHHA NaHHBIX.

Bonbume nanueie. ManmmHaHOE 00yueHue

4.2

AHanu3 JaHHBIX C MOMOUIBIO 3JIEKTPOHHBIX Tabnul. BeluucieHue cymmsl,
cpeaHero  apu(MeTH4ecKoro, HauOOJbIero (HAMMEHBIIETO) 3HAYEHHUS
nranasoHa. Beraucienne xkod(uIimeHTa KOPPENsiUU JIBYX PSIOB JaHHBIX.
[loctpoenue crombuaThiX, JTMHEHYATHIX U KpyroBbix auarpamM. [loctpoenue
rpad¢ukoB  Qyakumii.  [logbop  nOMHWMM  TpeHAA, peUieHHe  3a1a4
MPOTHO3UPOBaHUs. Permenne 3a1a4 ONTUMH3AIMU C MTOMOIIBIO 3JIEKTPOHHBIX

TaOJIHIL

4.3

I[I/ICerTI/I?;aLII/ISI HpI/I MAaTECMATHUYCCKOM MOIIGJIHpOBaHI/II/I HerepBIBHBIX
npoieccoB. MopaenupoBanue ABWKEHHS. MojenupoBaHue OHOJIOTHYECKUX
chucTeM. MareMaTUYeCKie MOJEIM B OJKOHOMHUKE. BBIYHMCIUTENLHEBIE
AKCIEPUMEHTHI ¢ MojensamMu. OOpaboTKa pe3ylnbTaTOB SKCIEpUMEHTa. MeTon
HANMCHBIIINX KBa,Z[paTOB. OHGHKa YU CIIOBBIX HapaMeTpOB MOI[GJII/IpyeMBIX
00BEKTOB ¥ TMpOIeccOB. BoccTaHOBIEHME 3aBHCUMOCTEH TO pe3yJbTaTaM

OKCIICpUMCHTA

4.4

BepositHocTHRIE  Mozenu.  MeTtojbl Monte-Kapno.  mutainmonHoe

MOZICIINPOBAHUC. CucTeMBI MacCOBOTO O6CJIy>KI/IBaHI/I$[

4.5

Tabnuunabie (pensMOHHBIC) 0a3bl JaHHBIX. Tabmuma — TpeacTaBiICHUE
CBEACHUM 00 oqHOTUIHBIX 00bekTaX. [lone, 3amuch. Kimrou Tabnunsl. PaGora ¢
roToBoi 0a3o0i JaHHBIX. 3anonHeHue 0a3bl naHHbIX. [loMck, copTHpoBKa U
(bunpTpanys JaHHBIX. 3alIpOChl Ha BBIOOPKY AAHHBIX. 3aMIPOCHI C TapaAMETPAMHU.
Boraucisiemsie moss B 3armpocax.

MHuorotabnuunble 0a3bl NaHHBIX. THIBI CBsI3eH MexXTy Tabnuiamu. BHemHmit
witod. [lemoctHocTh 6a3bl JaHHBIX. 3ampochl K MHOTOTAOIMYHBIM 0Oazam

JaHHBIX

4.6

TexctoBblii mpoueccop. CpencrBa INoucka M aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JTOKYMEHThl.  CHOCKH,
ormnaBiieHue. [IpaBuna  UUTHPOBAHUST UCTOYHHUKOB U OQOPMIICHUS

On6Morpa@uIecKuX CChIJIOK
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