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INOACHUTEJBbHASA 3AIINCKA

[Iporpamma o nHpopmatuke (yriryOnEHHbIA YPOBEHb) HA YPOBHE CPETHETO
oOuiero oOpa3oBaHMsl pa3padOTaHa Ha OCHOBE TPeOOBAHMI K pe3yibTaTam
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CpPEIHEro  OOUIETOo
obpazoBanus, npenacraBieHHblx B PI'OC COO, a taxxke (denepanbHOil paboueit
IPOrpaMMBbI BOCIIUTAHUSI.

[Iporpamma 1o wuHpOpMaTUKE MaET MPEACTaBICHUE O IeNsaX, oOIen
cTpaTernu OOy4YeHHs, BOCIHMTAHUS W Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
yuebHoro mpenmera «UHdopmaruka» Ha yriayOnEéHHOM YpOBHE, yCTaHABIIMBAET
o0s13aTeabHOe IpeIMEeTHOE CoJIepKaHue, npeIycMaTpuBaeT ero
CTPYKTYpUPOBaHHE TIO pa3JesiaM U TeMaM Kypca, OMpeiessieT pacpe/eieHue ero
o KJj1accaMm (rojaM U3ydeHwus ), 1a€T MpUMEPHOE pacrpe/iesieHne YyueOHbIX YacoB
N0 TEMAaTHUYeCKUM pas3feliaM Kypca U  peKOMEHAyeMylo (MpUMEpHYIO)
MOCNEAOBATEIBHOCTh  MX  HM3yYeHUS C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€M, JIOTUKM Y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIIUXCS.

ITporpaMma o nHpOpMaTUKE ONPENETAET KOJUUECTBEHHBIE U KAUECTBEHHBIE
XapaKTepUCTUKU YU4eOHOro MaTepuaia Iyl KaXI0ro rofa U3y4eHusi, B TOM YHCTe
JUISL COJIEP>KAaTEIbHOTO HAIOJHEHUS Pa3HOro BUAA KOHTPOJIS (IIPOMEXKYTOUHOMH
aTTeCTalluu o0yJaromnmxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX paoor,
roCy/1apCTBEHHOM UTOroBOM aTTectanuu). [Iporpamma no nuHpopMaTuke sBISETCS
OCHOBOM Il COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMMm U Yy4e€OHUKOB,
MOYPOYHOTO IJIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmartuka B cpeHeM o011eM 00pa30BaHUM OTPAXKACT:

CYLIHOCTh MH(OpPMATHKM KaK HAyYHOM JAHUCUUIUIMHBI, HW3y4Yarollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOYKHOCTH aBTOMAaTU3al[Ml UHPOPMAIIMOHHBIX
MPOIIECCOB B PA3TUYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU ~ TPUMEHEHUA  HWH(OPMATHUKH, TPEXKIE  BCETO
uH(GOPMAILIMOHHBIEC TEXHOJIOTUH, YIIPABICHUE U COLIMATIBHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HH(POpMATUKM M HMH(OPMALMOHHOU
JESTEIIbHOCTH.

Kypc unbopmatuku asis ypoBHS CpeAHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEpIIAIONIMM JTallOM HEMPEPHIBHOW TMOATOTOBKM OOYYarOIMXCS B 00IacTu
MH(GOPMATUKU U HH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUH, OMHpPaeTcs
Ha CoJiepKaHue Kypca HTHPOPMATUKN YPOBHSI OCHOBHOT'O 00I1Iero 00pa3oBaHus U
ONBIT  TOCTOSIHHOTO  NpPUMEHEHUs  MHGPOPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETAIi0 U 00001IeHne
3TOTO OTBITA.



PesynbpTarel  yriyOGn€HHOTO ypOBHS HM3ydeHUsT y4eOHOro mpeamera
«MHpopmaTtka» OpUEHTHPOBAHbl HAa TIOJYyYEHUE KOMIIETEHTHOCTEH ISl
nocyenytomed npodeccHoHanbHON NIEATeTbHOCTH KaK B paMKax JIaHHOU
MpeMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0sacTsx. OHM BKIIFOYAIOT B CEO:

OBJIQJICHHE KJIOYEBBIMU MOHATUSIMH W 3aKOHOMEPHOCTAMM, HAa KOTOPBIX
CTPOMUTCSI JaHHasl MpeAMETHas o00JacTh, paclio3HAaBaHHWE COOTBETCTBYIOIIMX WM
IPU3HAKOB M B3aUMOCBSI3€H, CHOCOOHOCTh IEMOHCTPUPOBATH Pa3IMUHbIE MOAXO0/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTePHBIX ISl U3y4aeMOu MPeAMETHON 00acTy;

yMEHUE pellaTb THUIOBbIE TNPAKTUYECKUE U TEOPETUYECKUE 3aJayH,
XapakTepHble JJI HUCIOJb30BAHUA METOJOB W HMHCTPYMEHTapusi JIaHHOU
peIMETHON 00J1acTH;

HaJIMYUE TPEACTABICHUN O JaHHOM MpeAMETHON 00JacTH Kak IeTOCTHON
TeOpuH (COBOKYMHOCTH TEOpPHil), OCHOBHBIX CBSI3SIX CO CMEKHBIMU OOJACTSIMU
3HAHUM.

B pamkax yrayOnéHHOro ypoBHS HM3yueHHUS MHQOPMATHKU OOECeunBaeTcs
IeJICHAIIPaBJICHHAs MOJTOTOBKAa OOYy4YaloIIMXCsl K MPOJOJKEHUIO 00pa30BaHUS B
OpraHm3zalusx  Npo(ecCHOHATBHOTO  00pa3oBaHMA MO  CIEUUATBHOCTSM,
HEMOCPEJICTBEHHO CBSI3aHHBIM €  UU(DPOBBIMU  TEXHOJOTUSIMH, TaKUM Kak
nporpaMMHasi MHKeHepus, nHGopMallMoHHas 0€30MacHOCTb, MH(pOpPMAIMOHHBIE
CHUCTEMBbl M TEXHOJIOTMH, MOOWJIbHBIE CHUCTEMBI U CETH, OONbIINE IaHHBIE U
MalIMHHOE OOy4YeHHE, TMPOMBIIUICHHbI WHTEPHET BeIeH, HCKYCCTBEHHBIN
WHTEJIEKT, TEXHOJIOTMU OECHpOBOJHON CBA3M, POOOTOTEXHUKA, KBAHTOBbBIC
TEXHOJIOTMUHM, CHUCTEMBI PaCIpPEAeIEHHOTO PEecTpa, TEXHOJOTUU BUPTYAIbHOW U
JIOITIOJTHEHHOM PEajbHOCTEN.

OcHoBHast 1enb u3ydeHusi ydeOHoro mpenmera «Mupopmatuka» Ha
yIayONEHHOM ypOBHE CpemaHero oO0miero oOpa3oBaHWs — OOCCIEUYCHHE
JanbHENIIero pa3BUTUS HMH(DOPMAIMOHHBIX KOMIIETEHUIUNH O00ydYarolmerocs, ero
TOTOBHOCTH K KHU3HH B YCJIOBUSIX pPa3BUBAIOIIETOCS HH()OPMAITMOHHOTO OOIIECTBA
Y BO3pacTarollell KOHKYPEHLUMU Ha pBhIHKE TpyJa. B CBS3M ¢ 3TUM H3ydeHHE
uHpopmatuku B 10—11 kaccax A0MKHO 0OECTICUUTH:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, OCHOBAHHOTO Ha TOHHMMAaHUU POJIU
UHPOPMATUKH, WHPOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTUYECKOTO M aITOPUTMHUECKOTO MBIIILICHHUS,

c(OpMUPOBAHHOCTh YMEHMH pa3nudarh (akThl W OIEHKU, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAEIEHHON CUCTEMON IEHHOCTEH, POBEPSATH HAa JOCTOBEPHOCTh U
0000611aTh HHpOPMAITHIO;



chOpPMHUPOBAHHOCTh  MPEJCTABIEHUA O  BIUSHUU  WHGOPMAITMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YEJOBEKa B OOIIECTBE, IMOHUMAHUE COIUATBHOTO,
AKOHOMMYECKOT0, MOJIUTUYECKOTO, KYJIbTYpPHOTO, HOPUIUYECKOTO, HPHUPOIHOTO,
HPrOHOMHUYECKOT0,  MEIULIMUHCKOTO M (PU3MOJIOTMYECKOTO  KOHTEKCTOB
MH(POPMAITMOHHBIX TEXHOJIOTHI;

MPUHSATUE TIPABOBBIX U AITHUECKUX ACTIEKTOB MH()OPMAITMOHHBIX TEXHOJIOTHUH,
OCO3HAHHUE OTBETCTBEHHOCTH JIFOEH, BOBJIICUEHHBIX B CO3/IaHUE U UCIIOJIb30BAHUE
MH(OPMAIIMOHHBIX CUCTEM, PACTIPOCTPAHEHHE HH(POPMALINH;

CO3JlaHUE YCJIOBUHM IJisi pa3BUTHUS HABBIKOB Y4YEOHOW, MPOEKTHOW, HAy4HO-
HCCIIEIOBATENIbCKON M TBOPUYECKON AESATEIbHOCTH, MOTHUBAIIMU OOYYaIOIIMXCS K
CaMOpa3BUTHIO.

B conepxxanuu yueOHoro mpenmera «HbopmaThka» BBIIEISIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Paznen «llu¢gpoBass rpaMoOTHOCTB» TMOCBAIIEH BONPOCAM YCTPOWCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB ITM(GPOBOTO  OKPYKECHHS, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJCTB OMEPAIIMOHHON CUCTEMBI, paboTe B
ceth VIHTepHET ¥ UCHOJIB30BAHUIO WHTEPHET-CEPBUCOB, HWHGOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HHPOPMATHKW» BKJIIOYAaeT B ceOs
MOHATUUHBIN anmapat WH()OPMATHUKH, BOMPOCH KOIWPOBAHUS WH(OOpMAIUH,
u3MepeHus MHGOPMAITMOHHOTO O0BhEMA JaHHBIX, OCHOBBI QJIreOphl JIOTUKU U
KOMIIBFOTEPHOTO MOJEIMPOBAHUS.

Pazgen «AaropurmMbl M NPOrpaMMHMPOBAHHE)» HAIPABICH HA Pa3BUTHE
QITOPUTMHYECKOTO MBIIIICHUS, pa3pabOTKy alrOPUTMOB M OLIEHKY UX CIOXHOCTH,
dbopMHpOBaHNE HABBHIKOB pEATM3allMd MPOTrpamMM Ha S3bIKAX MPOTPaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «HpopManMOHHbIE  TEXHOJOIrMHM»  IIOCBAIIEH  BONPOCAM
npUMEHEHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHM, pPEaM30BaHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOAYKTaX U UHTEPHET-CEPBHUCAX, B TOM UKCIIC B 3aJla4ax aHaIu3a
JAHHBIX, WCIOJIb30BAaHUIO 0a3 MaHHBIX W DJIEKTPOHHBIX TAOMWIl AJIS PEIICHUS
MPUKIIA/IHBIX 33]1a4.

B mpuBenénnom nanee conepkaHuu ydebHoro mnpeamera «MHdopmatuka
KYPCHBOM  BBIICJICHBI JIOTIOJHUTEIBbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTENBHYIO MPOTPaMMy OOYUYEHUS, HO MOTYT OBITh MPEIOKEHBI IJI U3YUCHUS
OTJICTTLHBIM MOTHUBUPOBAHHBIM U CITOCOOHBIM O0YJaFOIITIMCSI.

YrinyOn€éHHbld  ypOBEHb U3Y4YEHUSI HMHPOPMATUKU PEKOMEHAYETCS s
TEXHOJIOTUUECKOTO  MpOQuis, OPUECHTUPOBAHHOTO HA  HWHXKEHEPHYIO U
UHOOPMAITMOHHYIO Ccepbl ACATENBHOCTU. YTIYyOJIEHHBIH YpPOBEHb HW3YUYCHUS
uH(pOpMaTUKU 00ECIEYHBACT: MOATOTOBKY OOYYaIOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUATBHOCTH B 00JAaCTH WH(POPMAIMOHHBIX TEXHOJIOTMH UM WHXCHEPHBIC
CHEIUATBHOCTH, Y4YacTHE B MPOEKTHOM M UCCIENOBATEIbCKOU MESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMU HAMPABICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUM, OJATOTOBKY K YY4aCTHIO B OJIUMIIUAJIAX U Cllaye
Enunoro rocynapcTBeHHOI0 9K3aMeHa 1o HH(popMaTuke.

[TocnenoBarenbHOCTh M3YYECHHS] TEM B MpeAesiax OJHOTO Toja OO0ydeHHUs
MOXXET OBITh HM3MEHEHAa MO YCMOTPEHHUIO YYHUTENsl TpPH MOATOTOBKE padoueit
IIPOTPaMMBbI U TIOYPOYHOTO TJTAHUPOBAHUSI.

OO6m1ee YuciIo 4acoB, pEKOMEHAOBAHHBIX U U3y4eHUsI HHPOpMATUKKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kiacce — 136 yacoB (4 yaca
B HEJEIIO).



COAEPKXAHUE OBYYEHUA
10 KUIACC

Hu¢pposas rpaMOTHOCTH

TpeOboBaHusT TEXHUKM OE30MACHOCTM W TUTHEHBI Tpu paboTe ¢
KOMITbIOTEPAMH U IPYTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHHUSI.

[TpuHIUIIBI pa0OTHl KOMIIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTYypa
don Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OmnepatuBHas, NOCTOSIHHAs M JOJroBpeMeHHas namsaTb. OOMEH JaHHBIMU C
OMOIIBI0 KWH. KOHTpOJIIEpsl BHEMIHUX yCTPOUCTB. 1IpsMoi 1ocTyn K maMsTy.

OCHOBHBIE ~ TEHACHUWHM  PAa3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHA.
[TapaiutenbHbIE BBbIYUCIICHUS. MHorormpoueccopHbie CHUCTEMBI.
CynepkoMiibloTepsl. PacnpenenéHHble BHIYMCIUTENBHBIE CUCTEMBI U 00paboTKa
OONbIIMX JaHHBIX. MoOOWIbHBIE IU(PPOBBIE YCTPOWCTBA M HMX pOJIb B
KOMMYHUKAIUSX. Bcerpoennsie KOMIIBIOTEPBL. MUKPOKOHTPOJIIEPHI.
Po6oTu3upoBaHHbIe TPOU3BOACTBA.

[TporpamMMHOe obecrieueHrue KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buabl
IpOrpaMMHOT0 obOecrieueHus: U uX HasHaueHue. OCOOEHHOCTH MPOrPaMMHOIO
oOecrieueHuss MOOWJIBHBIX ycTpolcTB. IlapamnenbHoe mnporpaMMHUpOBaHUE.
CucremHoe mnporpammHoe obOecredeHue. OnepaliOHHbIE CHUCTEMBI. Y TUJIMTBHI.
HpaiBepsl  ycTpoucTB. HWHCTAUISIIMSA W JEUHCTAUALMA  IIPOTrPAMMHOTO
o0ecrnedeHusl.

daiinoBsie cuctembl. [IpuHIMIBI pa3MenieHUs] U UMEHOBaHUSA (HailioB B
nosroBpeMeHHoM nmamsTH. [1labnons! 1715 onrcanus rpynn ¢aiios.

[TporpamMmMHOe obecnieueHue. Jlnnen3npoBanye NporpaMMHOIO 00eCIIeUeHMs]
u nudpoBeix pecypcoB. IlpompuerapHoe u CcBOOOAHOE MPOTPAMMHOE
obecneuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCTIOIB30BaHNE TIPOTPAMMHOTO
obOecnieueHuss W IUGPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YyCTaHaBIUBaeMas
3aKOoHOJATeNnbCTBOM Poccuiickoit denepanuu 3a HEMPABOMEPHOE HCIOJIb30BAHUE
IPOrpaMMHOT0 00ecrieueHus U HUPPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHNUS U allllapaTHBIE KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEM.
Ceresble mpoTokoibl. Cetb MHTEpHET. Anpecanus B cetu MaTepHeT. [IpoTokoIibl
creka TCP/IP. Cuctema 1OMEHHBIX UMEH.

Paspenenne IP-cetm Ha moacetu ¢ momombr Macok mnoncereid. CereBoe
aagMuHHACTpUpoBaHue. [lolyyeHrne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HaMuus CBA3U C y3J0M ceTH. OmnpeneneHre MapuipyTa JBHKEHHS
ITAKETOB.

Buner  pestensHoctm B cetu HWHrepHer.  Cepucbl  MHTepHera.
['eonHpopMalimoHHble CUCTEMBI. ['€0JI0KalIMOHHBIE CEPBUCHI PEATBHOIO BPEMEHU



(Harpumep, JIOKalus MOOWIBHBIX TeJIE(POHOB, OIpENeTCHUE 3arpyKEeHHOCTH
aBTOMAarucTpasei), MHTEpPHET-TOPTOBIISL, OPOHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBUCHl U yciyrd. ColualibHblE CEeTH —
OpraHu3alusl KOJUIEKTUBHOTO B3aUMOJECUCTBUS M oOMeHa aaHHbIMU. CeTeBOi
ATHKET: TpaBWJIa TOBEACHUsA B KubepmpocTpanctBe. [Ipobnema moATUHHOCTH
nojryueHHoM nHdopmaryu. OTKpBITbIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOTeHHblE W IKOHOMUYECKHE YIpO3bl, CBA3aHHBIE C HCIOJIb30BAHUEM
UH(POPMAIIMOHHO-KOMMYHHKAITMOHHBIX TexHoJoruid. OOmme mpoOiaemMbl 3aIuThl
uHpopmaruu  u  uHGOpMAUMOHHOW  Oe3omacHocTH. CpeacTBa  3allUThHI
uHPOpPMAIlMM B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX U aBTOMATHU3MPOBAHHBIX
uHpOpMallMOHHBIX  cucTeMmax. IIpaBoBoe obOecneueHue UHGOPMALMOHHON
0€30IaCHOCTH.

[IpenoTBpamieHue  HECAHKIIMOHMPOBAHHOIO  JOCTyla K  JIMYHOM
KoH(UIeHIMATbHOH MHGOpPMAaIMKU, XpaHsSIIeHcs Ha MEepCOHAIBHOM KOMIIbIOTEPE,
MOOWJIBHBIX YCTpOMCTBax. BpemnoHocHOEe mporpaMMHOE OOecredeHHue M CIOCOObI
O00pbObI C HUM. AHTUBUPYCHbIE NporpamMmbl. OpraHuzaiusi JUYHOTO apXuBa
uHpopMmanuu. PezepBHoe konupoBanue. [laponbHas 3amura apxusa.

[udposanre nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHI.
[ndper npoctoit 3amennl. [Hudp Lesaps. Iudp Buxenepa. Anroputm
nm@posanust RSA.

TeopeTudyeckne 0ocHOBbI HHPOPMATHKH

Nudopmanus, nanusie u 3HaHus. MudopmanmonHsie mpoieccsl B MPUPOJIE,
TEXHUKE M OOIIECTBE.

HenpepbiBHBIE M JUCKPETHBIE BEJIMYMHBI W CcUTHaIBL. Heob6xoaumMocTh
JTUCKpeTH3aluy MHGOpMalluy, MNpeJHa3HAYCeHHOW Ui XpaHEHHs, Nepefadyd u
00paboTKH B IIU(PPOBBIX CUCTEMAX.

JIBouuHoe KkoaupoBaHue. PaBHOMEpHbIE U  HEpaBHOMEPHBIE  KOJBI.
JlexogupoBaHue COOOIEHUM, 3allUCAHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenoue ®ano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOJIOB € ITOMOUIBIO
nepea. Enunuiibl usmepenus koiandecta nHbopManuu. AndaBUTHBIN TOIX0A K
OLIEHKE KOJIMYeCTBa MH(OpMALIUU.

Cucrtembl cuucieHus. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX 4YHCEN B
MO3ULIMOHHON cucTteMe cuMciieHus. CBoWcTBa MO3UIIMOHHOM 3alUCH  YuUCa:
KOJIMYECTBO LU(P B 3aMHUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAaHUE CHUCTEMBI
CUHCJICHHSI. AITOPUTM TIEPEeBO/Ia IIEJIOT0 YKcia U3 P-MuHO# cUCTEMbI CUMCIICHUS B
JECATUYHYIO. ANTOPUTM IepeBoja KOHEYHOW P-myHON npoOu B NECATUUHYIO.
AJroput™M mepeBoja LEJIOro YHcia U3 JIECATUYHONW CHCTEMbl CUUCIIEeHUs B P-
nyHyto. IlepeBox koHewHOUM pAecaTU4HOW Jpodbu B P-uunyro. J[BouuHas,
BOCbMEpUYHAs U MIECTHAIATEpUYHAs] CUCTEMBbI CUHMCICHUS, CBSI3b MEXIYy HUMHU.



Apudmerrueckue orepanuyd B TMO3UIMOHHBIX CUCTEMax cuucieHus. TpowdHas
YPaBHOBEIIICHHAsI CUCTEMA CUUCIIEHUA. [[BOUUHO-AECATUYHASI CUCTEMA CUMCIICHHUS.

KoaupoBanue tekctoB. Komupoka ASCII. OnnHoOaliTHbIE KOIUPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMa TEKCTOBEIX COOOIICHUIA.

KomupoBanue  m3oOpaxkenuit. Onenka  uHGOpPMAIMOHHOTO  00BEMA
rpaguYecKrX TaHHBIX MPU 33TaHHBIX PAa3PEIICHUN U TITyOuHEe KOAUPOBAHUS IIBETA.
[{BeToBbie Monenu. BekropHoe komupoBanHue. Dopmathbl rpaduueckux (aiios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Konuposanue 3Byka. OuieHKa HHPOPMAIMOHHOTO 00hEMa 3BYKOBBIX JAHHBIX
MPU 33IaHHBIX YACTOTE AUCKPETU3ALNU U PA3PSTHOCTU KOJUPOBAHHSL.

Anrebpa noruku. [loHsiTue BBICKa3biBaHUS. BbICKasbiBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omepanuu. TaOMuIBl UCTUHHOCTH. JlorMYecKHUe BBIPAKCHMUS.
Jlornueckne Tto)xnmecrtBa. JloKa3aTenbCTBO JIOTMYECKMX TOXKIAECTB C ITOMOLIBIO
Ta0IHI ICTUHHOCTHU. JIOTHYEeCKre OTIepalviy U OTiepaIiii HaJl MHOYKECTBAMH.

3aKoHBI aNreOpbl JOTUKH. ODKBUBAJICHTHBIC MPEOOpPa30BaHUS JIOTHYECKUX
BbIpaXkeHUi. Jlornueckrue ypaBHEHUS U CUCTEMbI YPABHEHUM.

Jlornyeckue (yHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKHUX
GyHKIHA OT KOTMYecTBa apryMeHToB. [[oHbBIE CHCTEMBI JIOTHYECKUX (DYHKITHMA.

Kanonnueckne  ¢opmbl  jormdyeckux — BelpaxkeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMaJbHbIE (DOPMBI, AITOPUTMBI HX
MOCTPOEHUS 0 TabJIMIle UCTUHHOCTH.

Jlornueckne »3i€eMEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
Mmuoropaspsaneii cymmarop. [locTtpoeHne cxeMm Ha JOTMYECKHX JJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPQKCHHIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOM CXEME.

[IpencraBieHre LENbIX YKHCEN B MaMATH KOMIIbIOTEpa. OrpaHUYEHHOCTH
Jana3oHa 4YuCeNl MPHU OrPaHUYEHUH KoiuyecTBa paspsaoB. llepenonnenue
paspsAIHOI ceTKU. be33HakoBbIe M 3HAKOBHIC TaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJIHUTENIBHBIN KOJl OTPUILIATEIbHBIX YHCEIL.

[lobutoBble noruyeckue omnepanuu. Jloruueckuit, apudpmMeTuyeckuii u
nukanyeckut capurd. lludpoBanue ¢ mnomMompl0 MOOMTOBOWM — Omepanuu
«uckmovaromee NJIN».

[IpencraBiieHre BEHIECTBEHHBIX YHWCEN B MaMATH KOMIbIOTEpA. 3Havamias
4acTh M TOPSAOK yucia. /lmana3oH 3HaueHUW BeleCTBEHHbIX uuces. [Ipobiembl
XpAHEHUs BEIIECTBEHHBIX YHUCEJ, CBSI3aHHBIE C OIPAHMYECHUEM KOJIMYECTBA
pa3psinoB. BrimonmHeHwe omnepanuid C BEMIECTBEHHBIMM YHUCIAMHU, HAKOILJICHUE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOrPAaMMHPOBAHHE

Omnpenenenre BO3MOXKHBIX PE3YJbTAaTOB PabOThl MPOCTEUIINX aIrOpUTMOB
YOPABJICHUS HCIIOJHUTEISIMA WU BBIYMCIATEIBHBIX alropuTMmoB. OrmpeneiieHue
UCXOIHBIX JAHHBIX, [IPU KOTOPBIX AJIFOPUTM MOXKET J1aTh TPEOYEMBbI pe3yibTar.

Oranel pemieHus 3aaad Ha KommbroTtepe. MHCTpyMeHTanbHBIE CpENCTBA:
TPAHCIATOp, OTJIATUUK, npodunupoBuMK. KoMmuiasmus u uHTEpnperauus
nporpamm. BupTyanbHble MalIVHBL.

WurterpupoBanHas cpena pa3paboTku. Meroabl OTIAgKd IPOrpamM.
Hcnonp30BaHne TpacCUpOBOUYHBIX TaOiuuu. Otianoussii BbiBoA. IlomiaroBoe
BBITIOJIHEHNE NTPOrpamMMbl. Todku octanoBa. [IpocMOTp 3HaYEHMI NEPEMEHHBIX.

SA3pik  nmporpammupoBanusi (Python, Java, C++, C#). Tunsl [JaHHBIX:
LIEJIOYMCIIEHHBIE, BEIIECTBEHHBIC, CUMBOJIBHBIE, JIOTHYECKHE. BeTBiueHus.
Cnoxnble ycnoBus. Ilukner ¢ ycinoBueM. [lukiael 1O 1EepeMEHHOM.
B3anMo3aMeHsIEMOCTh  pa3IMUHBIX  BUAOB  LUKIOB. lHBapmaHT 1UKIIA.
CocTraBneHue LUKIA C HWCIOJIB30BAHUEM 3apaHee ONpPEIEIEHHOTO WHBAapUaHTA
LUKJIA.

JlokyMeHTHUpOBaHue [IpOrpaMM. Hcnonp3oBanne KOMMEHTapUEB.
[ToaroroBka onucaHus POrpaMMbl U HHCTPYKIIUH JUIS TIOJIB30BATEIIS.

Anroput™Mbl 00paOOTKHM HATypalbHBIX YHCEJ, 3alMCAHHBIX B IMO3UIMOHHBIX
CHUCTEMax CYHUCICHUA: pa3OuWeHue 3amuch 4Hcia Ha OTAeNbHble IUQPHI,
HaXOXJCHWE CYMMBl M TMpOW3BeACHUA IMGpP, HAXOKICHHE MaKCUMaIbHOU
(MUHUMAJIBHOW) IUGPHI.

HaxosxaeHune Bcex IpoCThIX YMCen B 3aJaHHOM nuamnasoHe. [Ipeacrasnenue
quciia B BUAE Ha0opa MPOCTHIX COMHOKUTENEH. AIrOpUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

O0paboTka qaHHBIX, XpaHAIIUXCS B Paiinax. TekcToBbIe U ABOMYHBIC (DAIIBI.
daitnoBbie nepemeHHbie (¢ainoBbie ykazatenu). Urenue u3 ¢aiina. 3amnuch B
(aii.

Pazouenue 3amaun Ha moa3anaqu. [logmporpammel (mporieaAypsl U PyHKITHH).
Pexypcus. PexypcuBubie 00BekThl ((pakrtansl). PexkypcuBHbIe Mpoueaypsl U
¢byukun. Mcnonb3oBaHue cTeka Juisi OpraHu3aliy PeKyPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOW OMOIMOTEKH s3bIKa IPOrPaMMHUPOBAHMSL.
[Tonkmtouenne  OUONMOTEK  MOANPOTrPAMM  CTOPOHHUX  IPOU3BOJUTEINIEH.
MonyJIbHBINM IPUHIUIT TOCTPOECHUS ITPOTPAMM.

Yucnenusle Metoapl. TouHoe ¢ NPUOMIKEHHOE pEIICHUs 3a]ayu.
YucneHHble METO/Ibl PEIICHUs YPaBHEHUN: MeTO 1 Iepedopa, METO/] TOJIOBUHHOIO
nenenus. [lpubnmxéHHoe BbIUMCICHHE JUIMH KPUBBIX. BhluucieHue miomanaei
Guryp ¢ MNOMOLIBIO YMCIEHHBIX METOAOB (METOJ HPSAMOYTOJIbHUKOB, METO[



tpaneuuii). Ilonck makcumyma (MuHUMYMa) (GYHKUIMH OJHOM TMepeMeHHOU
METO/I0OM ITOJIOBUHHOTO JI€JICHUS.

OOpaboTka CUMBOJIBHBIX  JaHHbIX. BcTpoeHHble  (QYHKUMM  sI3bIKa
MIPOTrpaMMHUPOBAHUS JIJIs 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTPOK: TMOJACYET KOJIMYECTBA TMOSBICHUM CHMBOJIA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIAM, MOUCK MOJCTPOKU
BHYTPU JAaHHOM CTPOKHM, 3aME€HA HAWUJCHHOW IOACTPOKH HA APYIYHO CTPOKY.
['enepanust Bcex CJIOB B HEKOTOPOM ajdaBUTE, yAOBIETBOPSIOIIMX 3aJaHHBIM
orpannueHusiM. [IpeoOpazoBaHue yncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBel M OOCIEOOBATEIBHOCTH 4YHCEl. BroruncieHue o0000MEHHBIX
XapaKTEPUCTHUK JIIEMEHTOB MaCCUBA WM YHCIOBOM MOCIEA0BATENIBHOCTHU (CYMMBI,
IPOU3BENICHUS, CPEAHEro apupMeTHYeCKOro, MUHUMAJIbHOTO U MaKCHUMAaJbHOTO
AJIIEMEHTOB, KOJUYECTBA DJIEMEHTOB, YJIOBJIETBOPSIOUIUX 3aJaHHOMY YCIIOBHIO).
JInHEeNHEBIN TOUCK 3aJITaHHOT0 3HAUEHUS B MAaCCHUBE.

CoptupoBka ogHOMEpHOro Maccuba. [IpocTeie METOABI COPTUPOBKU (METOJ
nmy3bIpbKa, METOJ| BBIOOpa, COPTUPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHHUEM.
brictpass coptupoBka maccuBa (amroputMm QuickSort). /IBomuHbIl TOHMCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIByMepHbIe MacCuBbl (MaTpullbl). AJTOPUTMBI OOPaOOTKH JBYMEPHBIX
MacCCHBOB: 3aII0JIHEHHE IBYMEPHOT'0 YHCIOBOIO MAaCCHBA 110 33/IaHHBIM IIPaBUJIaM,
MIOMCK AJIEMEHTA B JIBYMEPHOM MAaCCHUBE, BBIYMCIEHUE MaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIOB
JIBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbie TEXHOJIOIMHU

TexcroBeiii mponeccop. PenaktupoBanue u QopmatupoBanue. IIpoBepka
opdorpaduun u rpammatuku. CpeicTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonb3oBanue  ctuieil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIC
nokymMeHThl. CHOCkH, orjaBieHue. KomiekTuBHas paboTra ¢ JIOKYMEHTaMHU.
HHCTpyMEHTHI peLIeH3UPOBaHUS B TEKCTOBBIX Mporieccopax. OOIauHbIe CEPBUCHI.
HlenoBast mepenmcka. Pedepar. IlpaBuia nuTHpOBAaHWUS HCTOYHUKOB U
opopmiienuss 6ubnanorpadpuueckux ccbuiok. OpopMieHHE CHUCKA JIUTEPATYpHI.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TeKCTa. TE€XHUYECKHE CpEICTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PENAKTUPOBAHMS MATEMAaTHUYECKUX
TEKCTOB.

AHnanu3 naHHbIX. OCHOBHBIE 33Jaud aHajdu3a JaHHBIX: MPOTHO3WPOBAHUE,
KJaccupuKalus, KiacTepusanusi, aHanu3 OTKiIOHeHui. IlocienoBarenbHOCTD
pelieHust 3a1ad aHaliu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BHIOOP W/MU TMOCTPOEHUE MOJENH, NpeoOpa3oBaHUE aHHbIX,
BU3YyaJIM3allisl JTaHHBIX, HHTEpPIIpETalusl pe3ysibTaToB. lIporpammubie cpeacTBa u



MHTEPHET-CEPBUCHI 17151 00paOOTKH U MPEACTaBICHUS JaHHbIX. bosbline 1aHHbIe.
MainnHoe o0yuenue. HTeIeKTyanbHbIN aHaJIW3 TaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaOMUL. Brluucienue cymmsl,
CpeaHero apudmeTnyeckoro, HauboJIbIIEro (HAMMEHBIIIET0) 3HAUEHHUS Thana3oHa.
Boruucnenne ko3pduuueHta kKoppensiuuu JByX psAIoB JOaHHbIX. [locTpoeHue
CTONOYaThIX, JMHEMUYaThIX W KpyroBblXx auarpamm. Iloctpoenue rpadukos
¢byuxuii. [logOop auHUM TpeHaa, peleHre 3a1a4 IPOrHO3UPOBAHMUSL.

YuciieHHOE peIIeHWe YpaBHEHUWH C TIOMOIIBIO MOA00pa mapameTpa.
OnTuMu3alms Kak NOUCK HAaWJTY4IIero pelieHus B 3aJJaHHbIX yciioBusX. [leneBas
byHKuMs, orpaHuueHus. JIokanmpHble MW TJIOOAJBHBIA MHUHHUMYMBI LEJIEBOMI
¢byukun. Pemenue 3a1a4 onTUMUA3AIMH C TOMOLIBIO JIEKTPOHHBIX TAOJIHII.

11 KITACC

TeopeTnueckne 0CHOBbLI HH(POPMATHKH

Teopernyeckre MOAXOJbI K OLEHKE KojJaudecTBa HHMopmanuu. 3akoH
anauTUBHOCTH HHpopmaruu. Popmyna Xaptiau. MHopmarus u BepOSTHOCTS.
®opmyna [llenHona.

Anroputmbl cxaTusi naHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AJropuTMbl CXaTus JaHHBIX C MOTEPSMHU. Y MEHBIICHUE
rIIyOHHBI KoJupoBaHus 11BeTa. OCHOBHBIE Hjen aaroputMoB cxatus JPEG, MP3.

CkopocTh Tmepenadyd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM II€pelayd  OT
nH()OPMAITMOHHOTO 00BhEMA MAaHHBIX W XAPAKTEPHUCTHK KaHaja CBs3M. [IpuyauHBI
BO3HMKHOBEHHS OIMMOOK TpU TMepeaadye MaHHbIX. Komapl, TO3BOSIONINE
OOHapy>KMBaTh M HCIPABIATH OIMMOKHM, BO3HHUKAIOIIME TMPHU Mepeaye JTaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ nmopropeHuem outoB. Konpr Xammunra.

Cuctembl. KoMIoHEeHTBI cucTeMbl W UX B3aumopeicTBue. CUCTEMHBIN
s dexT. Yrnpapnenue kak nHGopmMarmoHHbIHA mporecc. OOpaTHas CBSI3b.

Mopgenun u monenupoBanue. llens monenupoBanusi. COOTBETCTBUE MOIECIU
MOJIeIUpyeMOMY OOBEKTY WM MpoIleccy, LeIu MoJenupoBanus. Dopmanuzaius
MPUKIIAIHBIX 33/1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIOOHOM ISt
BOCIIPHUATHS YesIoBeKoM. [ padudeckoe mpeacTaBieHrne JaHHBIX (CXeMbI, TAOJIHIIHI,
rpaduxn).

['padb1. OcHoBHbIe oHATHS. Buasl rpadgos. Onucanue rpados ¢ TOMOIIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXKHOCTH. PelieHue
QITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTPOEHUE
ONITUMAJIBHOTO TYTH MEXIy BepiiuHaMu rpada, OompeneicHue KOoJudecTBa
pa3IMYHBIX IYyT€H MEXIAy BEpPIIMHAMU OPUEHTUPOBAHHOTO AlUKINYECKOTrO

rpada).



HepeBnsi. bunapuoe nepeBo. lepeBbs moucka. CrocoObl 00xona jaepena.
[IpencraBnenue apupmMeTHUECKUX BRIpAXKEHUHN B BUJIE AepeBa. JJUCKpETHBIEC UTPhI
JIBYX UTPOKOB C MoHOM nHpopmanueil. [loctpoenue nepesa nepebopa BapuaHTOB,
OMMCAHUE CTPATErUHU UTPhI B TAOIUYHOU PopMe. BBIMTPHIIIHbIE U TPOUTPHILLIHBIE
MO3ULKU. BBIMTPBIITHBIE CTPATETHH.

CpencTBa MCKyCCTBEHHOIO MHTEUIEKTa. CepBUCH MAIIMHHOIO INEPEBOAA U
pacrnio3HaBaHMsi yCTHOM peuu. KornutuBHble cepBHCHl. MneHTH(UKAIMSI U TOUCK
HU300paKEeHUM, pacrio3HaBaHKE JIULL. CamooOyyaroruecs CHUCTEMBI.
M cKyCCTBEHHBIM HMHTEJUIEKT B KOMIIBIOTEPHBIX MIpax. Mcmonap30BaHWE METOIOB
UCKYCCTBEHHOTO HHTEJUIEKTa B OOydYarolIMX cucreMax. Mcrnoib30BaHME METOJ0B
UCKYCCTBEHHOI'O MHTEIJIEKTa B poboToTexHuke. MHTepHet Bemei. [lepcnekTunbl
pPa3BUTHS KOMITBIOTEPHBIX MHTEIUIEKTYaIbHBIX cucTeM. HelipoHHBIE CeTH.

AJITOPUTMBI M IPOrPAMMHPOBAHHUE

Oopmanu3auuss  NOHATHUA  anroput™Ma. MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOJENb BbruuciaeHun. Tesuc Yépua—Trpropunra.

OreHka CIOKHOCTH BbluMclieHUu. Bpems paboTsl 1 00BEM HCHONB3yeMON
naMsATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOJIHbIX JaHHbIX. OleHka
ACUMIITOTHUYECKON  CJIOKHOCTU  AJITOPUTMOB. AJITOPUTMBI  MTOJIMHOMHUAIBHOU
cinoxHocTH. IlepebopHble anroputmbl. [Ipumepsl pazIUYHBIX AITOPUTMOB
peleHns OJHOM 3a/1a41, KOTOPBIE UMEIOT PA3JIUYHYIO CJI0KHOCTD.

[Ionck mpoOCTBIX 4YMCEN B 3aJaHHOM JMAIla30HE C MOMOINBIO aIropuTMa
«peteto DparocheHa.

MHoropa3zpsiHbie Lelble Yncia, 3aa4u JJIMHHON apuMeTHKy.

CnoBapu  (accollMaTHBHBIE MAacCCUBBI, OTOOpakeHMs). XdII-TaOJIHIIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CIAOBAPS AJIs 33JaHHOTO TEKCTA.

Crexu. AHamM3 NPaBUIBHOCTH CKOOOYHOTO BBIpaKeHHUsA. Brrumcienue
apu(PMETUYECKOTO BBIPAKEHMSI, 3aITUCAHHOTO B MOCTHUKCHOU (popme.

Ouepenu. Mcnionb3oBaHue odyepen s BpEMEHHOTO XPAaHEHUS TaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHre MHUHHMAaIBLHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTO Tpacda. KonnyecTBO pa3immuHbIX
nyTel MeXIy BEpIIMHAMU OPUECHTHPOBAHHOTO alIUKINYECKOT0 rpada. AITOpUTM
JIeUKCTpHL.

HepeBbs. Peanuzanus nqepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBonuHbIE
(bunapubie) nepeBbs. I[locTpoeHue mepeBa AJIA 3aJaHHOTO apU(DMETHUECCKOTO
BbIpaXeHUs. PekypcuBHBIE anropuTMbl oOxona aepeBa. lcmonb3oBaHHe CTEKa |
ouepeu A 00xoja Aepena.

JluHamMpyeckoe INporpaMMHUpPOBAaHHME Kak METOJ pEIIeHHs 3a1ad ¢
COXpPaHEHUEM MPOMEXKYTOUYHBIX DPE3YJIBTATOB. 3aJadd, PEIIAEMbIE C IOMOILBIO



JTUHAMUAYECKOTO TPOTPaAaMMHUPOBAHUS: BBIUUCICHWE PEKYPCUBHBIX (YHKIIHM,
MO/ICYET KOJIMYECTBA BAPUAHTOB, 3a/1a41 ONTUMHU3AIIHH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM IMPOrpaMMHUpOBaHUU. OOBEKTH U
kjaccel. CBOMCTBA M METOJbl 00bEKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN aHAIIN3.
Pa3paboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO TOJX0/A.
WNukancymnsus, Hacaeg0BaHUE, MOTUMOPPHU3M.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTens. Mcrmonab30BaHME TOTOBBIX — YNPABISAEMBIX  3JEMEHTOB NS
nocTpoeHust uurepdeiica.

O630p  s3bIKOB  mporpammupoBaHusi.  [lonsitue o  mapaaurmax
MpPOrpaMMUPOBAHUS.

HNupopManiuoHHBIE TEXHOJIOTHH

DTtanbl  KOMIBIOTEPHO-MATEMATHUYECKOTO  MOJICJIUPOBAHMS:  MOCTAaHOBKA
3ajaud, paszpaboTka MOJENW, TECTUPOBAaHUE  MOJENH, KOMIIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3YJIHTATOB MOJAEITUPOBAHHS.

JuckpeTusamusi Tpu MaTeMaTHYECKOM MOJICTUPOBAHUM HENPEPBIBHBIX
nporeccoB. MopenupoBanue ABWKEHHsS. MojaenupoBaHue OHMOIOTHYECKHX
cucteM. MaremaTudyeckue  MOJIeIM B JKOHOMHUKE.  BbluuciuTtenbHble
AKCIIEPUMEHTHI C MOJICTISIMHU.

OOpaboTKka pe3yJIbTaTOB AKCIIEPUMEHTA. MeTol HAaWMEHBIINX KBaJpaToB.
O1meHKa YHCIOBBIX IapaMEeTPOB MOJCIUPYEMBbIX OOBEKTOB U  IMPOIIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 PE3YJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  Mozenu.  Metoast  Monte-Kapno.  MMutannonHoe
MojenupoBanue. CucTeMbl MaCCOBOTO OOCTYKUBaHUSI.

Tabmuunbie (penmsuuoHHBIE) 0a3bl MaHHBIX. Tabmuiia — mpeacTaBieHUE
cBeJicHHI 00 OomHOTHUIHBEIX oOBekTax. Ilone, 3ammcek. Kiorou Tabmmiel. PabGora c
roroBoi 0a3oil naHHbIX. 3amnojHeHue Oa3bl JaHHBIX. [loMCk, copTUpOBKa U
buabTpalysa aHHBIX. 3ampoChl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpPaMHu.
Brrancnsiembie nosis B 3arpocax.

MuoroTabimanbie  0a3bl JaHHBIX. THWIBI CBS3EM MEXIy TaOIUIlaMHu.
Bremranii kimrod. [{emocTHOCTH 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOINYHBIM 0a3am
JTAHHBIX.

NuTepuer-nipunoxenus. [loHsaTre 0 cepBEepHON U KIIMEHTCKOM YaCTAX CaMTA.
TexHonorus «KJIUEHT — CepBEp», €€ JTOCTOMHCTBA U HEAOCTATKU. OCHOBHI SI3bIKA
HTML wu kackamuabix tabmwin ctuied (CSS). Cuenapum Ha si3pike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pazmernienue BeO-caiiToB. Ycnyra xocTuHra. 3arpys3ka (aitioB Ha CaiT.

BBos m300pakeHHil ¢ UCIHOJIb30BAHUEM PA3IUYHBIX IU(PPOBBIX YCTPOUCTB
(mudpoBBIX (oTOaIapaTOB ¥ MHKPOCKOIIOB, BHJICOKAMEp, CKAaHEPOB WM JPYTHUX



yctpoiict). 'padmueckuii pegakrop. Pazpemenue. Kagpuposanue. cnpasnenue
nepcnekTtuBbl.  ['mcrorpamma. Koppekiuuss  ypoBHEH, KOppeKUHs  LBETa.
OOecuBeunBaHrne LBETHBIX uU300paxeHuil. Perymsb. Pabota ¢ oGmactamu.
OUIbTPHI.

MHuorocnoiinble u3o0paxkeHusi. TekcrtoBble cion. Macka cnos. Kanainsl.
Coxpanenue BblfiesieHHONW obnactu. [lomroroBka winmocTpanuii ajis BeO-CalTOB.
AHUMUPOBaHHbIE H300PAKEHUS.

BektopHas rpaduka. IlpumutuBbl. HW3meHeHue mopsiaka 3JIEMEHTOB.
BripaBuuBanue, pacrpenenenue. ['pynnupoBka. Kpusble. @opMaThl BEKTOPHBIX
pucyHkoB. Hcnionb3oBanrue KOHTYpoOB. Bekropu3zanus pacTpoBbIX H300paKEHUM.

[IpyHIMIOBI  ITOCTPOEHUS M  PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounsle Momenu. Marepuansl. MoJaenupoBaHUE HCTOYHHUKOB OCBEIICHMUS.
Kameppl. AnnutuBHbie TexHonoruu (3D-npunrtepsl). IloHsTHe O BUpTyasnbHON
pPEaIbHOCTH U JOTIOJHEHHON PEAIbHOCTH.



[UDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOITPAMMBLI 11O
MHD®OPMATUKE (YTJIYBJIEHHBINA YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi pPyKOBOACTBOBAaTHCA CPOPMUPOBAHHON BHYTPEHHEW MO3UIUEN
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHWEHTAllUi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJIeHU, COOTBETCTBYIONIUX TPAIUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
o0IIecTBa, pacUIMpEeHre >KMU3HEHHOTO OIbITa U OMbITa JEATEIBLHOCTH B MpOIEcce
peanu3alud  CpeACTBaMU  y4eOHOro MpeAMETa OCHOBHBIX  HalpaBJICHUM
BOCITUTATEILHOM JIEATEITLHOCTH.

B pesynbrare wusyueHus MHPOPMATHKA HA YPOBHE CpPEIHEro OOIero
oOpa3oBanusi y oOydaromierocsi OyayT chopMUpOBaHBI CIEAYIOMIUE JTHYHOCTHBIC
pe3yIbTaThl:

1) rpamaaHCKOro BOCIIUTAHUSA

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHa M TPaBOMOPAJKA,  COOJIIOJIGHWE  OCHOBOIOJIATAIOIMIMX  HOPM
HH(pOPMAITMOHHOTO TIpaBa U HHHOPMALIMOHHOM 0€30MacHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH MJICOJIOTHU HDKCTPEMHU3Ma, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHALIMKA 1O COLMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MMPU3HAKAM B BUPTYaITbHOM MPOCTPAHCTRE;

2) NIaTPUOTHYECKOTO BOCITUTAHMS

[IEHHOCTHOE OTHOIIIEHHE K UICTOPUYECKOMY HACIIe[INI0, TOCTHXKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHIX, TOHUMaHWE 3HAYCHUSI MHPOPMATUKHU KaK HAYKH
B ’KM3HU COBPEMEHHOT0 00IIIeCTBa;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITHUECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSICh Ha MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI M ILIEHHOCTH, B TOM YHCII€ B
cetu UHTEpHET;

4) 3cTeTHYECKOT0 BOCTIMTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYash OCTETUKY HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA,

CIIOCOOHOCTh BOCHPHUHHMMATh PaA3JIMYHBbIE BHUIBl HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha UCIIOJIh30BAaHUH HH(POPMAITMOHHBIX TEXHOJIOTHIA;

S) pu3uYeCKOro BOCIIMTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  oOpasza  KW3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0pOBbIO, B TOM 4YHCIE 3a CYET



coOmoieHns TpeOoBaHUM 0€30MacHOM dKCIUTyaTallui CPeICTB MH(OPMALIMOHHBIX
Y KOMMYHUKAIIUOHHBIX TEXHOJIOTUI;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOM J€ATEIBHOCTU TEXHOJOTMYECKOM M COLMAIbHOU
HAMpPaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, TUIAHUPOBATH M CaMOCTOSATEIHHO
BBIMOJHATH TAKYIO JI€ATEIbHOCTB;

uHTepec K cdepam MNpodecCUOHANbHON NEATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKON, MPOrpaMMUPOBAHHEM M HWH(OOPMAIMOHHBIMA TEXHOJOTUSIMH,
OCHOBAaHHBIMM Ha JIOCTH)KEHUSAX HAyKH HH(POPMATHUKU M HAYYHO-TEXHUYECKOIO
mporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIA BbHIOOp Oyaymiedl npodeccun u
peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHMIO M C€aMOOOpPa30BaHMIO Ha
IPOTSKEHUH BCEH KU3HU;

7) 3K0J10TrM4YeCKOr0 BOCIIMTAHUSA:

OCO3HaHHE TJ00aTBHOIO XapakTepa SKOJIOTMYECKHX MpoOJieM M MyTed uX
pelieHus, B TOM YuclIe C Y4ETOM BO3MOXKHOCTEH HMH(OpPMAIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd, IOCTIDKEHUSM HAYYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOMN MPAKTHUKH, 32 CYET MOHUMAHUS POJIM HH(DOPMALIMOHHBIX PECYPCOB,
MH(POPMALMOHHBIX MPOLECCOB M HH(OPMALMOHHBIX TEXHOJOIMIl B YCJIOBMSX
1idpoBoit TpaHchopmalu MHOTHUX cep )KU3HU COBPEMEHHOTO 00IIEeCTBa;

OCO3HAaHHE LIEHHOCTH HAy4YHOH JESTEJbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mporecce nocTHKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSI MPOTPaMMbI
no uHpopMaTUKE Yy O0OyYaroIIMXCS COBEPIICHCTBYETCS 3MOLMOHAJIbHBIN
UHTEIJIEKT, NpeAnoaaraiomui chopMupOBaHHOCTb:

CaMOPETYJIMPOBAHMs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh AaJalnTUPOBATBHCA K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSIBISTh THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMH, BKIIFOYAIOUIEH CTpEMIIEHNE K JJOCTUKEHUIO 1IeJIN U
yCcrexy, ONTHUMH3M, WHUIUMATUBHOCTb, YMEHUE NIE€HCTBOBATh, UCXOJS U3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIIOUYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATEHOE COCTOSIHNE
JIPYTUX, YYUTHIBATh €0 IMpPH OCYLIECTBIEHWHW KOMMYHHKAIMHM, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKNUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAaUBaTh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHL.



METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte u3yueHuss HMHPOPMATHKHA Ha YpPOBHE CpPETHETO OOIIero
oOpa3zoBanust y oOydaromierocss OyayT chopMupoBaHbl MeTalpeIMETHbIE
pe3yJbTaThl, OTPAKEHHbIE B YHHMBEPCAJIbHBIX YUYEOHBIX JIEUCTBUAX, & UMEHHO —
NO3HABATEJIbHBIE ~ YHUBEpCAJbHbIE ydeOHbIE JCUCTBHUS, KOMMYHHKATHUBHBIC
yHHUBEpCadbHbIe y4eOHBbIC NEWUCTBUA, PETYNATUBHBIC YHUBEPCAIbHBIE Yy4YeOHBIC
NeCTBUS, COBMECTHAS JCSITEIbHOCTb.

ITo3naBaTeJbHBIC YHHBEPCAIbHbIEC YUeOHbIE AeHCTBUA

1) 0a30Bble JIOrHYEeCKHE TeHCTBHUA:

CaMOCTOSITEILHO  (OpPMYyJIMpOBaTh M aKTyaJlM3UpoOBaTb  IMpoOieMmy,
paccmarpuBaTh €€ BCECTOPOHHE;

yYCTaHABJIMBATh CYIIECTBEHHBI MPU3HAK WJIA OCHOBAHUS I CPaBHEHUS,
Kiaccudukanuu u 0600IIeHMS;

ONpEAENATh 1NN JAEATEIbHOCTH, 3a/laBaTh NapaMeTpbl M KPUTEPUHU HX
JOCTUKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IPOTUBOPEYMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaTeiBaTh IJIaH peIIeHUs MPoOJeMbl ¢ YYETOM aHallM3a HUMEIOLIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUI 1E€ATEIBHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE TIPU PELLICHUY )KU3HEHHBIX TPOOJIEM.

2) 0a30BbI€e HCCJIEA0BATEIbCKHE JIeHCTBHSI:

BJIAJETh HABBIKAMH Y4€OHO-UCCIIEI0BATENBCKON U MTPOEKTHOM I€ATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB IIO3HAHMS,

OCYILECTBIATh DPAa3jIUYHBIC BHJBI JACITEIBHOCTH IO TOJYYEHHIO HOBOTO
3HaHUWS, €r0 WHTEpHIpeTaIui, NMPeoOpa3OBaHUI0O M MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCIE TpPHU CO3JaHUU YYEOHBIX U COIUAIBHBIX
IIPOEKTOB;

(GopMHUPOBATH HAYUHBIN TUIT MBILUIEHUS], BIAJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMH U METOJAMU;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JEATEIbHOCTH U )KU3HEHHBIX CUTYAIUX;



BBISIBJISITH TPUYMHHO-CIICICTBEHHBIE CBS3M U aKTyalIM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ pPELIEHUsl, HaXOAUTh apryMEHThl JJi1 JI0Ka3aTelbCTBa
CBOMX YTBEpXKJCHUM, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PEIICHMUS;

aHAJTM3UpPOBaTh IOJIyYEHHBbIE B XOJI€ pEIICHUS 3aJayd  pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH IICJICHANIPABIICHHBIN MOWCK MEpPEHOCa CPEICTB M CIIOCOOOB
JecTBUS B IPOPECCUOHATIBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M MPAKTHUYECKYIO 00IacTu
KU3HECATEIIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, IpeljiaraTb OPUTHMHAIbHBIE MOIXOAbI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]1a4H, IOMYCKAIOUIHE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nHpopmanmeii:

BJIa/IETh HAaBbIKaMU MOJy4YeHUs! THPOPMAIIMU U3 UCTOUYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEIbHO ~ OCYUIECTBIIATh ~ MOWCK,  aHalu3, CHCTEMAaTU3alUI0 |
UHTEPIpETaNIO HH(OPMAIIH PA3IMYHBIX BUJOB U ()OPM MPEACTABICHUS;

co3aBaTh TEKCThl B pa3iMyHbIX (opMaTax ¢ yd4€TOM Ha3HAYCHHS
uHbpOpMallMld W  LEJeBOW  ayJUTOPUH, BBIOMpas ONTUMaIbHYIO (opmy
IpEeJICTaBICHUS U BU3YyaJIU3alluy;

OLIEHUBATh JOCTOBEPHOCTh, JETUTUMHOCTh MH(OpPMAaLNU, €€ COOTBETCTBHE
NPaBOBBIM U MOPAJILHO-ATUYECKUM HOPMaM;

UCIONBb30BaTh  CPEACTBA HMH(POPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amad  C coOmrofieHueM TpeOOBAaHWN JPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepeXeHHs, TPaBOBBIX W  OTUYECKUX HOPM, HOPM
uH(MOpPMAIMOHHON 0€3011aCHOCTH;

BJaJeTh ~ HABBIKAMU  pACIO3HABaHMSI U 3alIUThl  HMH(OpMAIHH,
UH(GOPMaLIMOHHON O€30MaCHOCTH JIMYHOCTH.

KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS

1) o61enme:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HH;

pacro3HaBaTh HeBepOallbHbIE CpEACTBAa OOIIEHUs, ITOHUMATh 3HAYCHHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTYallMd W
CMSTYATh KOH(JIMKTHI,

BIIQJIETh  Pa3IMYHBIMM  CIIOCOOAMHU  OOINEHUST W B3aUMOJCHCTBUS,
apTYMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(PIMKTHBIC CUTYAIINH;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATEJIbHOCTD:

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYaJIHHON
paboThI;

BbIOMpaTh TEMAaTUKy M METOJIbI COBMECTHBIX NEHCTBUH € yuy€TOoM OOLIUX
MHTEPECOB M BO3MOXKHOCTEN KaXKJOr0 WieHa KOJIEKTHBA;

OPUHUMATh II€Td  COBMECTHOM  JIEATEIBHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATh ACWCTBUS IO HX JOCTHXKEHHUIO: COCTaBIATH IUIAH JEHUCTBHIA,
pachpenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh pPE3yJIbTaThI
COBMECTHOI paboTHlI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa M KaXIOrO0 y4aCTHUKAa KOMaHAbl B
O0IIKi pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE MIPOEKTHI, OLIEHWBAaTh HJAEM C TO3UIMU HOBHU3HBI,
OPUTMHAJILHOCTHU, PAKTHUECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATErMUECKOE TIOBEIEHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSABIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIe yHUBepCcaJIbHbIC y4eOHbIE 1efiCTBUSA

1) camoopranusamnus:

CaMOCTOATEIIBHO OCYIIECTBIISITh ITO3HABATEIbHYIO NEATEIBHOCTD, BBISBISATH
po0JieMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIbHOM
NEATEIbHOCTH U )KU3HEHHBIX CUTYAIHUX;

CaAMOCTOSITEJIbHO ~ COCTAaBJISATh IUIAH PELICHUs MNpoOJieMbl C  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATNIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacupsaTh paMK1 y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKON JpyAMIIMUA B
pasHbIX O0NacTAX 3HAHWM, MOCTOSHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIeTh  HAaBBIKAMU  TO3HABAaTENbHOW  peduekcun Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H



OCHOBaHUM, HCIOJIb30BaTh NPUEMBI peIeKCUu ISl OLEHKU CHUTyalluH, BbIOOpa
BEPHOT'O PELLICHHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PELICHUS 10 UX CHHKECHHIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAIU3€ pe3yJbTaTOB
e TEIbHOCTH.

3) npuHATHA ce0sl U APYIHUX:

IPUHUMATH ce0sl, MOHMUMAasi CBOU HEJAOCTAaTKU U JIOCTOUHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU aHalIHu3€ pe3yJbTaToB
NESTENIbHOCTH;

MPU3HABaTh CBOE MPABO U MIPABO JPYTUX HA OLIUOKY;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMU APYTOTO YEJIOBEKa.

INPEAMETHBIE PE3YJIbTATDBI

B mporecce m3ydenust kypca mHbDOpMaTHKHU yriayonéHHOTO ypoBHS 6 10
Knacce oOydarouuMmMucs OyIayT  JOCTUTHYTHI — CIEAYIOIIME  MpEeJAMETHbIC
pe3yIbTaThI:

BIAJICHUE TPEACTABICHUSIMH O POJM HHGOPMAIMM M CBS3aHHBIX C HEH
MPOIIECCOB B TIPUPOJIE, TEXHUKE U OOIIECTBE, MOHATHAMHU «HH(POPMAIIH,
«MH(POPMALIMOHHBIA  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD,
«cucteMHbid 3hPexT», «nHDOopMaAIIMOHHASI CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIaJ€HUE MeToAaMu TMoucka uHbopmaluu B ceth WHTepHET, yMmeHue
KPUTUYECKH OIEHNBATh HH(POPMAIIHIO, TIOTYYCHHYIO U3 ceTH MHTEepHeT;

YyMEHUE XapaKTEepPH30BaTh OOJbIINE JaHHBIC, TMPUBOJIUTH MPUMEPHI
UCTOYHUKOB HMX TIOJyYEHUS UM  HANpaBJICHUS  KCIOJb30BaHUS, YMEHHUE
KJIacCU(PUIIMPOBAaTh OCHOBHBIE 3a/laud aHall3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIaccu(puKanus, KJIacTepu3alus, aHaM3 OTKJIOHCHHU ), MMOHUMATh
MOCJICTIOBATEILHOCTh PEIIECHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WJIM TIOCTPOSHHUE MOJIEIH,
npeoOpa3oBaHUe JJAHHBIX, BU3yallh3alus JaHHBIX, MHTEPIpPETalUs pe3yIbTaToB;

MOHMMAHUE OCHOBHBIX MPHUHIUIIOB YCTpoicTBa U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAITMOHAPHBIX U MOOMIHHBIX KOMITBIOTEPOB, TEHICHITUN PA3BUTHSI
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HAaBBIKAMU PAOOTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIAaMU TIPOTPAMMHOTO OOECIeUeHUsI JUIA pEIIeHHs Y4YeOHBIX 3a7ad [0
BBIOpAHHOM CrielMaIn3allly;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETAX M UX POJIU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIAIIAX OPTaHU3ANNH W (PYHKITMOHUPOBAHMS KOMITBIOTEPHBIX
ceTeil, 00 OOImMMX MpUHIUIAX pPa3pabOTKM W (PYHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKECHUM;



MOHUMAaHUE Yrpo3 HMHQPOPMAIMOHHONW O€30MacHOCTH, MCIOJb30BaHUE
METOJIOB M CPEACTB IMPOTUBOJCUCTBHUS JTHUM YIrpo3aMm, COONIOJCHUE Mep
0e30macHOCTH, MPEAOTBPAIIAONINX HE3AKOHHOE PACIpPOCTpaHEHUE TIEPCOHATBLHBIX
JIAHHBIX, COOJII0ICHUE TPEOOBAHUI TEXHUKU O€30MaCHOCTH ¥ TUTUEHBI PU paboTe
C KOMIIBIOTEpAMH U JPYTUMHU KOMITOHEHTaMH IT(DPOBOTO OKPYIKECHHUS, TOHUMAHNE
MIPABOBBIX OCHOB HCIIOJIb30BaHUSI KOMIIBIOTEPHBIX MporpaMm, 0a3 JaHHBIX U
paboTsl B ceTn MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIAIIOB JAWCKPETU3ANHA PAa3IUYHBIX BHUIOB
uHpopmaluy, yMeHHE OomnpeAcssaTh HHGOPMAIUOHHBIA OOBEM TEKCTOBBIX,
rpauIecKuX W 3BYKOBBIX JaHHBIX NPH 33JaHHBIX MapaMeTpax IHCKpETH3alluH,
yMEHUE OIpeAeNsTh CPEIHIOI0 CKOPOCTh Tepeiadd JaHHBIX, OIICHUBATH
W3MEHEHUE BPEMEHU TMepeayd TpH HM3MEHEHHH WHOOPMAIMOHHOTO 00BhEMa
JAHHBIX U XapaKTEePUCTUK KaHajla CBA3H;

YMEHHUE UCIOJIb30BATh NP PELICHUH 33J1ay CBOMCTBA MO3ULIMOHHOM 3aMucu
YHUCEJ, aITOPUTMA TTOCTPOCHUS 3aMKMCH YKCIIa B TO3UITMOHHON CHCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAaHHWEM M TOCTPOCHHS YHWCIA MO CTPOKE, COACpIKaIleil 3ammch
ATOTO0 YHCTa B TO3UIIMOHHON CHUCTEME CUMCICHUS C 3aJaHHBIM OCHOBAHUEM,
YMEHHUE BBIMOJIHATh apuPMETHUYECKHE Olepalud B MO3UIMOHHBIX CHUCTEMAaX
CUMCIICHUS,;

YMEHHUE BBITIOJNHATH MPeoOpa30BaHUs JIOTUYECKUX BBIPAKCHHUM, HCIIONIB3YS
3aKOHBI aNreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKCHUE B
JM3bIOHKTHBHOM M KOHBIOHKTUBHON HOPMaJIbHBIX (popMax Mo 3aJaHHON TaOiIuIe
UCTUHHOCTH, HCCIE0BaTh 00JacTh MCTUHHOCTHU BBICKA3bIBAHUS, COJIEPIKAIIETO
NepeMEHHBIC, PEIIaTh HECIIOKHBIE TOTUYECKUE YPABHEHHUS U CUCTEMbI YPAaBHEHHI;

NOHMMaHHe O0a30BbIX aJIrOpUTMOB OOpPaOOTKM YHUCIOBOM M TEKCTOBOMU
nH(OpMaIMK (3amUCh YKCENI B TO3WIMOHHON CHCTEME CUUCICHUS, HaXOXKICHHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JIMana3oHe, 00paboTKa MHOTOPa3psIIHBIX LIEIIbIX
YHCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U APYTHX), AITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE OIpPEACNATh CIIOKHOCTh H3y4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE DJJIEMEHTOB MAacCHMBa, COPTHPOBKA MacCHBa, MepeOOpHBIE
QITOPUTMBI, JTBOWYHBIN MOWCK) W TPHUBOJUTH MPUMEPHI HECKOJIBKHX aJITOPUTMOB
Pa3HOM CJI0KHOCTH JJI PEIICHUS OJIHOM 3a]1au;

BJIAJICHUE YHUBEPCAJIBHBIM SI3bIKOM NPOrPAMMHUPOBAHMS BBICOKOI'O YPOBHSI
(Python, Java, C++, C#), mpeacraBieHusSMH O O0a30BBIX THIMAaX MaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE WCIOJb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKIIMM, YMEHHUE OCYIIECTBISATh aHAIU3 MPEAJIOKEHHON MPOrpaMMbl:
OTIPENENIATh Pe3yJabTaThl PaObOTHI MPOTPAMMbl MPU 3aJaHHBIX HMCXOJHBIX JIaHHBIX,
OTIPEJIENIATh, MPU KAaKUX HCXOJHBIX JAHHBIX BO3MOKHO TMOJYYEHHE YyKa3aHHBIX



pe3yJIbTaTOB, BBIABIATH JaHHbIE, KOTOPbIE MOTYT NPUBECTH K OLIMOKE B paboTe
porpamMmebl, GOpMyIHPOBATEH MPEATOKEHHS 110 YITYUIIEHHIO TPOrPaMMHOTO KO/a;

YMEHHE CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBl U
JIEMOHCTpAIIOHHBIE MaTEPHAJIbI C UCIIOJIb30BAHMEM BO3MOKHOCTEH COBPEMEHHBIX
IIPOTPaMMHBIX CPEJICTB U 00TaUHBIX CEPBHUCOB;

YMEHHE HCII0JIb30BaTh 3JIEKTPOHHBIE TAOJUIIBI AJIs1 aHATIN3a, IPEICTABICHUS
U 00pabOTKM  JaHHBIX  (BKJIIOYass  BBIYKMCIEHHUE  CYMMBbI,  CpPEIHEro
apumeTnyeckoro, HaWOONBIIETO W HAUMEHBIIETO 3HAUCHUH, pEIICHUE
ypaBHEHH, BBIOOP ONTUMAIBHOTO pEIIeHUs, NOoA00p JIMHUU TPEH[a, PELICHHE
3aJ1a4 MPOrHO3UPOBAHMS).

B mpouecce uzyuenuss kypca uHPOpMaTHKU yriyonéHHOro ypoBHs 6 11
Knacce oOydaromMMucs OyAyT  JOCTUTHYTHI  CJEAYIOUIME  IPEeIMETHbIE
pe3yJIbTaThI:

YMEHUE CTPOUTh HEpPaBHOMEpPHbIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JEKOUPOBaHUE COooOmeHnit (pedrKCHBIC KOJbI), MCIIONIh30BaTh IMPOCTEUIINE
KOJIbl, KOTOPBbIE TIO3BOJISIIOT 0OHAPYKMBATh U UCTIPABIISATH OLIMOKHU MU Niepeiade
JaHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIOIIMN HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOI
JUIMHY COOOIEHUS TPU HW3BECTHOW YacTOT€ CHUMBOJIOB, MOSICHSTH TNPUHIIUIIBI
paboTHI MPOCTHIX AJITOPUTMOB CXKATHUS JAHHBIX;

yMEHHE pellaTh aJrOPUTMHUYECKHE 3aJauM, CBS3aHHBIE C aHAIW30M rpadoB
(3a1a4yn  TOCTPOCHUSA ONTHUMAIBHOTO TYTH MEXAy BeplinHamMu Trpada,
ONpENeIeHUs] ~ KOJNMYECTBA  pa3jMyHbIX  MyTed  MEXIy  BEpLIMHAMU
OPHEHTUPOBAHHOTO AlMKINYECKOTo rpada), yMEHUE HCIOIb30BaTh AEPEBbS IPH
aHamM3e W TIOCTPOCHMM KOJOB M JJIsi TPEACTaBICHUS apUPMETHYECKUX
BBIPQXXEHUI, IPU PEIICHUH 3a/1a4 MIOMCKA U COPTUPOBKH, YMEHHE CTPOUTH JACPEBO
UTPHI 110 33JJAHHOMY aJITOPUTMY, pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO
CTpPaTETHIO UIPBI;

yMEHHE pa3pabaTbiBaTh M pEaTU30BBIBATH B BHUJEC NPOrpaMM 0a3oBbIE
aJITOPUTMBI, YMEHHE HCIOIb30BaTh B MPOrpPaMMax JaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OTpaHUYCHUN Ha IUANa30H WX BO3MOXHBIX 3HAUYCHUH, MPUMEHSTH MPHU
pellIeHnH 3a7]a4 CTPYKTYPbI IaHHBIX (CIUCKH, CIOBapHU, CTEKHU, OUEPEIH, IEPEBH),
UCTOJIb30BaTh 0a30Bble OMepali CO CTPYKTYpamMH JaHHBIX, HPUMEHSThH
CTaHJapTHBIC U COOCTBEHHBIE MOATIPOTPAMMBI 111 00paOOTKH YMCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, MCIOJB30BaTh MpPU pa3pabOTKe MporpamMm OHOTMOTEKH
HOJMpPOrpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX
CPEICTB Ccpelbl pa3pabOTKH, YMEHHUE UCTIOIb30BaTh CPEACTBA OTIAIKHU IPOTPAMM B
cpelie MporpaMMHUpPOBaHuUsl, YMEHNE JOKYMEHTUPOBATh IPOrPaMMBl;

YMEHHE CO3/1aBaTh BEO-CTPaHUIIbI;



BJIAJICHUE OCHOBHBIMH CBEJEHUAMH O 0a3ax JJaHHBIX, HX CTPYKTYpe,
CpeICTBaxX CoO3JaHusi W palbOThl C HUMH, YMEHHE HCIIOIb30BaTh TaOJIMYHbIE
(pensimoHHBIE) 0a3bl JAHHBIX (COCTABIIATH 3aIIPOCHI B 0a3aX JIaHHBIX, BHITIOTHATh
COPTUPOBKY M TOMCK 3amuceid B 0a3e MaHHBIX, HAIMOJHATH pa3paboTaHHYIO 0a3y
JAHHBIX) U CIIPABOYHBIE CUCTEMBI,

yYMEHHUE UCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMAaTUYECKHE MOJIEIH JIJIsl aHAIN3a
O0OBEKTOB M TIPOIIECCOB: (HOPMYIUPOBATh I€7b MOJCIUPOBAHUS, BBINOIHATH
aHallM3 PpE3yJbTAaTOB, TMOJYYCHHBIX B XOJI€ MOJCIUPOBAHUS, OIEHUBAThH
COOTBETCTBHE MOJEIH MOJCIUPYEMOMY OOBEKTY WIIM TMPOIECCy, MPEACTABIATH
pe3yIbTaThl MOJCITMPOBAHUS B HATJISTHOM BHU/IC;

YMEHHE OpraHU30BBIBaTh JHMYHOE HH(POPMAILIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM Pa3UYHBIX CPEACTB IMHUGPPOBBIX TEXHOJOTUN, TOHUMAHUE
BO3MOXXHOCTEH [HU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, HQPPOBIX
00pa30BaTENbHBIX CEPBHUCOB;

MOHMMAHUE OCHOBHBIX TMPUHIIUIIOB PaOOTHI, BO3MOXKHOCTEH M OTPaHHYCHHUS
MPUMEHEHUSI TEXHOJOTUNM HCKYCCTBEHHOTO WHTEIUICKTAa B PA3IMYHBIX 00JIACTSX,
HAJIMYME TIPEICTABICHUA O Kpyre peniaeMbIX 3a7ad MaIlluHHOTO OO0y4YeHUs
(pacnio3HaBaHusl, KJIacCH(UKAIMA W TPOTHO3WPOBAHUS) HAIWYHE IPEACTABICHUM
00  HWCHONB30BaHWU  HMHPOPMAIIMOHHBIX  TEXHOJOTMA B Pa3IMYHBIX
npohecCHOHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouanuecTBo yacos
HaumeHoBaHMe pa3iesioB U TeM
Ne i/ Kontpoabusie | IIpakTny
NMPOorpaMMsbl Bcero
padoThI padoTsbI
Paznen 1. HudpoBasi rpaMoTHOCTH
L1 KomnbroTep - yHUBEpcanbHOE yCTPONUCTBO 6
' 00pabOTKH TaHHBIX
1.2 [IporpamMmMHOe obecrieueHue
1.3 KomnelorepHslie cetu
1.4 WNudopmannonHas 6€300acHOCTb 7 2
Hroro no pazgeny 24
Pa3nea 2. Teopernueckne 0CHOBbI HHPOPMATHKH
[IpencraBnenue nHPpOpMaLUK B
2.1 P bop 19 2
KOMIIbIOTEpE
2.2 OcHoBBI anreOpsbl JTOTMKU 14 1
23 KomnbrotepHas apudmeTrka 7 1
Uroro no pazaeny 40
Pa3nes 3. AllropuT™Mbl M IPOrpaMMHpPOBaHHE
3.1 Bseznenue B nporpaMMUpOBaHKE 16 0.5
3.2 BcnomorarenbHble aaropuTMsl 2
33 YucneHHble METOBI 5
3.4 AnTOpUTMBI 00pPaOOTKH CUMBOJIBHBIX 5 1




JTAHHBIX

3.5 Anroput™bl 00pabOTKH MacCHBOB 10 3.5
Uroro no pazaeny 44
Pa3nen 4. UndopmanoHHble TeXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JIOKYMEHTOB 6 2.5
4.2 AHanu3 TaHHBIX 3
Hroro no pazgeny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 136 21.:




11 KITIACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuyecTBo 4acoB

Ne i/ KonrpoJsbnsie | IIpakTny
NporpaMMbl Bcero
padoTsbI padoThI
Paznea 1. Teopetuueckue 0CHOBbI HHPOPMATUKH
L1 Nudopmanus u naGopmanmoHHbIe 10 )5
MIPOIECCHI
1.2 MonenupoBanue 8 2
Utoro no pazaeny 18
Pa3nes 2. AiropuT™Mbl M IPOrpaMMHpPOBaHHe
2.1 DNEeMEHTHI TEOPUH aJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45
IPOrpaMMHUPOBaHUS
Hroro no paszneny 50
Pasznen 3. Un¢opManMOHHBIE TEXHOJIOTHH
11 KoMnberoTepHO-MaTeMaTnyeckoe 2 5
' MOJIETTMPOBAHHE
32 ba3sl jaHHBIX 10
3.3 Be0-caiitbr 14 4
3.4 Kommnprotepnas rpaduxa 8 3.5
3.5 3D-monenupoBanue 8 1 3
Uroro no pazaeny 48




PesepBHOe Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

136

36.°




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4Yeck
padoThI

TpeOoBaHUs TEXHUKH O0€30MIaCHOCTH U
TUTHEHBI TPU paboTe ¢ KOMITbIOTEPAMH 1
JIPYTUMH KOMIIOHCHTaMH IIUPPOBOTO
OKPY>KEHUS

[TpuHUMIIBI paOOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IITHH.
KonTponneps! BHEMIHUX YCTPOHCTB

ABTOMAaTHUYECKOE BBINOJIHEHHE PO PAMMBI
IIPOLIECCOPOM

OmnepaTuBHasA, TOCTOSTHHAS U
JOJITOBpEeMEHHas namATb. KoHTposuiepbl
BHEILIHUX YCTPOMUCTB. lIpsmoit noctyn k
aMATH

COBpeMeHHBIe KOMITIBIOTCPHBIC TCXHOJOTUH

[IporpamMmMHOe obecriedyeHre KOMITBIOTEPOB,
KOMIIBIOTCPHBIX CUCTEM U MOOWJIBHBIX
YCTPOMCTB

CucteMHO€E IporpaMMHOE 00ecTieueHHE.
OnepalmoHHbIE CUCTEMBI

Yrunurel. paiiBepbl yCTpOKCTB.




[TapannensHOE TPOrpaMMUpPOBAHUE

I/IHCTaJIJ'ISILII/IH U ACUHCTAJLIALUA

10 MPOTPaMMHOTO 00eCTIeUeHUS
®daiinoBble cucteMsl. [IpuHIUTIBI

1 pa3MeIIeHnusl © UMEHOBaHUS (aiiioB B
nonroBpeMeHHO mamsity. [11a0moHs! s
OMHCaHMs TPyNN (paitioB
3akoHoaaTenbCcTBO Poccuiickoit deneparuun

12 B 00JIaCTH MPOTPAMMHOTO 00€CTICUCHUS U
JIAHHBIX
[IpuHIIUIIBI TOCTPOCHUS U allllapaTHbIC

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CeTteBble TPOTOKOJIBI

14 Cetb UHTEpHET

15 Pa3nenenune IP-ceTtn Ha mOJICETH C ITOMOIIIBIO
MAacCOK ITOJICeTeH

16 CereBoe aIMUHUCTPUPOBAHNE
Bunsl gestenbHoctu B cetu HTEpHET.

17 Cepsucsl MnTepHera. ['ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmarnmonnas 6€301macHOCTh

19 Bpenonocupie mporpaMmmMHOe 00eCTICUCHHE U
MEeTOBI OOPHOBI ¢ HUM

20 [IpakTudeckas pabota Mo Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"

21 Opranuzanus JUYHOTO apXUBa

uHpopmanuu. PezepBHOE KOMpOBaHHE.




[TaposibHas 3amuTa apxuBa

22

[udpoBaHre JTaHHBIX

23

Anroputm mmdpoBanus RSA.
Creranorpadus

24

[IpakTyeckas pabora 1mo reme
"[llndpoanue naHHBIX"

25

Wupopmanus, 1aHHbIE U 3HAHUS.
WupopmaninoHHbIe MPOIECCH B PUPOJIE,
TEXHUKE M 00IIECTBE

26

HenpepriBHbBIE U TUCKPETHBIE BETUYUHBI U
curHaisl. Heo0XoaMMOCTh TUCKpeTH3auu
nHpOpPMaLUK, TpeTHA3HAYCHHOHN JUIs
XpaHeHus, nepeayu u 00paboTKU B
U(PPOBBIX CUCTEMAX

27

JIBonuHOE KOoaupoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpHbIE KOibl. JlekonupoBanue
COOOIIEHNIT, 3aIINCAHHBIX C IIOMOIILIO
HEPABHOMEPHBIX KOJIOB

28

VYcenosue ®ano. [loctpoeHne 0THO3HAYHO
JIEKOJIMPYEMBIX KOJIOB C TIOMOIIIBIO JIepeBa.
I'pad An. A. Mapkoga

29

Enunuibl usmepeHus KoiuyecTBa
uHpopManuu. AndaBUTHBIN MOAXO K
OLIEHKE KOoJIMuecTBa HHpopMauu

30

CucTeMbl CUMCICHUSI

31

[TepeBon uncen U3 OTHOW CUCTEMBI
CUUCIIEHUS B JPYI'YIO

32

HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U




meCcTHaauaTcpuIHadgd CUCTCMbI CUHUCIICHUA,
CBA3b MCXKAY HUMH

33

JIBon4Hasi, BOCbMEpHUYHAs U
LIECTHAALATEPUYHAS CUCTEMbI CUUCIICHUS,
CBSI3b MEXAY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
meCTHaauaTcpuIHad CUCTCMbI CUHUCIICHU,
CBsA3b MCXKIY HUMU

35

ApudmeTrueckue onepaiyy B
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS

36

Tpoanaﬂ YpaBHOBCUICHHAA CUCTEMA
CUMCIICHUA

37

I[BOI/I‘IHO-I[GCSITI/I‘IHaSI CUCTEMA CUUCIICHUA

38

Konnposanue tekcToB

39

PactpoBoe konupoBanue n300pakxeHui

40

[IpakTuueckas pabota no Teme
"luckperusanus rpaduyeckoit
uHpopmarun"

41

LIBeToBbIE MOAETN. BekTopHOE
koaupoBanue. @opmartsl (Hhaitos.
Tpéxmepnas rpaduka. OpakraibHast
rpaduka

42

Komuposanue 3Byka. Onenka
MH(OPMaLIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 331aHHBIX YaCcTOTE
IUCKPETU3aLHU U Pa3psaIHOCTH
KOJAUPOBaHUS

43

[TpakTrueckas paboTa mo Teme




"JluckpeTusanus 38yKoBoi nHpopmarn”

44

OcHOBBI aNTeOpHI TIOTUKU

45

Jlornyeckue oneparyu. TaOauIbI
HCTHUHHOCTH

46

Jlornueckue BelpaxeHnus. Jlornaeckue
TOXKJeCTBa. Jl0Ka3aTenbCTBO JIOTHUECKUX
TOKIECTB C TOMOIIIBIO TaOJIUIl HCTUHHOCTH

47

[IpakTyeckas pabora 1mo reme
«[locTpoenue n ananu3 TabIUI HICTHHHOCTH
B TaOJIMYHOM ITPOLIECCOPE»

48

Jlorngeckue OIrcpanuu U ornepanvu Haq
MHOXKECTBaMH

49

Jlornyeckue OIiepanuu U onepanu Haxq
MHOXKECTBaMH

50

3aKOHBI anrerLI JIOTMKH. DKBHBaJICHTHEIC
Hp606paSOBaHI/I$I JJOTNYCCKUX BBIpa)KeHI/Iﬁ

51

Jlornyecknue ypaBHEHUS U CUCTEMBI
ypaBHEHUI

52

Jlornyeckue PpyHKITMU. 3aBHCUMOCTD
KOJIMYECTBA BO3ZMOXKHBIX JJOTHIECKUX
(YHKIMIA OT KOJIMYECTBAa apryMEHTOB.
[TonHbIE CUCTEMBI TOTHUECKUX (PYHKITHIA

53

Kanonunueckue Gpopmbl Toruueckux
BbIpakeHM1. COBEpPILICHHBIE
JTU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, AITOPUTMBI UX
MOCTPOCHUS N0 TalJIHIIe HCTUHHOCTH

54

Jlorndeckne 37I€MEHTHI B COCTaBE




KOMITbIOTEpa

55

Tpurrep. CymmaTop. MHOropaspsiiHblii
CyMMaTop

56

ITocTpoeHue cxem Ha JJIOTHYECKUX
3JIEMEHTax. 3aMuch JIOTUYECKOro
BBIPAKECHMSI 110 JIOTUYECKON CXEME

57

MI/IKPOCXGMLI U TCXHOJOI'uA UX
IIpOU3BOJCTBA

58

[IpencraBneHue MeybIX YUCET B TAMSTH
KoMIpioTepa. OrpaHUu4eHHOCTh TMana3oHa
Yycell Py OTPAaHUYEHUH KOJTUYEeCTBA
pa3psaoB. [lepenonnenue pa3psaHON CETKU

59

be33HakoBLbIe U 3HAKOBLIE JaHHEIE.
3HAKOBBII OUT. JIBOMYHBIN TOMOIHUTEIBHBIN
KOJI OTPULIATEIIbHBIX YUCET

60

[ToOuTOBBIC JTOTHYECKHE OTICPAITUH.
Jlornueckuii, apupmMeTnyecKuil u
LUKIMYECKHH CABUTH

61

udpoBanue ¢ TOMOILIBIO TOOUTOBOM
onepaunu «uckirovaromee NJIN»

62

Hpel[CTaBJ'IeHI/Ie " XPAaHCHUC B IaMsATH
KOMIIBIOTEPA BEIICCTBCHHBIX YHUCCII

63

Brinonnenue onepaunﬁ C BEMICCTBCHHBIMHA
YyucCjiaMHu, HAKOIIJICHUC OIIMOOK npu
BBIYMCIICHUAX

64

[IpakTuueckas padora mo teme «3ydenne
nmopaspsAaAHOro MalliInHHOT'O MPCACTABJICHUA
IIEJIbIX N BEHICCTBCHHBIX YHUCCII»




65

AHanu3 alropuTMOB

Oransl peleHus 3aja4 Ha KOMIbIOTEPE.

66 WNHcTpyMeHTaNbHBIE CPENCTBA: TPAHCIATOP, 1
OTJIAaT4UK, TPOPUITUPOBIIUK
Cpena mporpammupoBanus. Komnwsauus u
67 WHTEpIIpeTaNus MporpaMM. BuptyanbHbie |
MamuHbl. IHTErpupoBaHHas cpena
pa3paboTku
68 Merto/ibl OTJIAIKK TTPOTPAMM 1
69 Tunbl nepeMeHHBIX B SI3bIKE 1
MIPOrPaMMUPOBAHUS
70 O0paboTKa 1EeNbIX YUCell 1
71 O0paboTKa BEIIECTBEHHBIX YHCEI 1
72 CrnyuaiiHble U IICEBIOCITyYaliHbIE YUCIIa 1
73 Bersnenus. CnoxHble yCI0BUS 1
74 [uxmel ¢ ycmoBuem 1
[uKbI MO MEpeMEHHOM.
75 B3anmo3ameHseMOCTh pa3IuyHbIX BUIOB 1
[IUKJIOB
76 O6paboTka HaTypaJIbHBIX YHCE C |
WCTIOJIb30BaHUEM ITUKJIOB
HaxosxeHne Bcex mpoCThIX YUCET B
77 3ajaHHOM Juanas3one [IpakTuueckas pabota | 0.5
o Teme «PelieHue 3a1ay MeTo10M ’
nepedopay
78 WNuBapuaHT nukia 1
79 JIOKyMEHTUpOBaHUE POTrpamMm 1




80 O06paboTKa JaHHBIX, XpaHAIMIUXCA B (aitnax

81 Pa30Ouenue 3a1aum Ha oA3asaun
Hcnonb3oBanue ctaHgapTHONW OMOIMOTEKH

2 s3bIKa porpaMmmupoBanus. [loaxmouenue
OUOIMOTEK MOAMPOrPaMM CTOPOHHUX
MPOU3BOJAUTENEHN

83 [ToamporpaMmel (Tpoueaypsl U GyHKITIH)

84 [MoxnporpaMmel (Tipouieypsl ¥ QyHKITHH)

85 [IpakTuueckas pabota mo Teme "PazpaboTka
noanporpamMm”
Pexypcus. PexkypcruBHBIE 0OBEKTHI

26 (dpaxransr). PekypcuBHBIE POIEAYPHI U
¢bysakun. Mcnonb3oBanue cTeka s
OpTraHM3AIMH PEKYPCHUBHBIX BEI30BOB

27 [IpakTuueckas pabota mo Teme
"PexypcuBHbIE TOATPOrpaMMbl"

28 MoaynpHBIN NPUHLINI IOCTPOCHUS
mporpaMmm

89 YuciieHHbIe METOJIBI

90 [IpakTudeckas pabota mo Teme «HucneHHoe
pelieHre ypaBHEHUID)

91 Hcnonk3oBaHue AUCKPETU3ALUU B
BBIYHCIUTENBHBIX 3a7a9ax
[IpakTuueckas pabota no Teme

92 «IIpubnmxEHHOE BBIYUCIIEHUE JJTUH KPUBBIX
U Tuiomanaeit puryp»

93 [IpakTuueckas pabota no teme «llouck




MakcuMyMa (MUHUMYyMa) QyHKIIHN

94

O0paboTKa CHUMBOJIBHBIX JTAHHBIX.
AAropuT™MBI 00pabOTKH CUMBOJIBHBIX CTPOK:
MOACYET KOJMYECTBA MOSIBJIEHUN CUMBOJIA B
CTpOKe

95

AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
pa30ueHne CTPOKH Ha CJIOBA MO MPOOETHHBIM
CHMBOJIAM

96

Anroput™Mbl 06pabOTKHU CUMBOJIBHBIX CTPOK:
ITOUCK MOACTPOKH BHYTPH JAHHOU CTPOKHU;
3aMEHA HAJIEHHON MOACTPOKHU Ha JPYTYIO
CTPOKY

97

[TpakTrueckas padota mo teme "O6paboTKa
CTPOK C MCIIOJIb30BaHUEM (DyHKLUN
CTaHAAPTHON OMOIMOTEKHU s3bIKA
IporpaMMupoBaHus”

98

FeHepauHﬂ CJIOB B 3aJJaHHOM aJ'I(baBI/ITC

99

MaccuBbI 1 IOCIIEJ0BATEILHOCTH YUCEIT.
[IpakTuyeckas pabora no reme "3anonHeHue
MaccuBa'

0.5

100

O06001IEHHBIE XapaKTEPUCTUKH MACCHBA

101

JIMHEWHBIN TTONCK 3aJaHHOTO 3HAYCHUS B
Maccuse. [IpakTudeckast paboTa 1o Teme
" JInHeNHBIN TONCK 3aIaHHOT0 3HAUCHUS B
maccube"

0.5

102

[IpakTryeckas pabdora no reme "Ilouck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO0) JIEMEHTA
B YMCJIOBOM Maccuse"




103

CopTrpoBKa OJHOMEPHOI'O MacCHUBA.
[IpocTeie METOIbI COPTUPOBKH.
[TpakTrueckas padota mo teme "IIpocTeie
METO/Ibl COPTUPOBKU MaccuBa"

0.5

104

CoptupoBka crnusiaueM. beicTpas
copTupoBka MaccuBa (anroput™m QuickSort).
[IpakTuueckas pabota no Teme "boicTpas
COpPTUPOBKA MaccuBa"

0.5

105

JIBOWYHBIN MTOUCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuyeckas pabora o Teme
" JIBOMYHBIN TOUCK"

0.5

106

JIByMepHbIE MaCCUBBI (MaTpPHULIbI)

107

AnTOpUTMBI 00pabOTKH MAaTPHIL

108

Pemenue 3amau ananuza JaHHBIX

109

CpezcTBa TEKCTOBOTO MPOIECCOpa

110

KommerorepHast BEpcTka TeKCTa

—_— | = | = = [ =

111

[IpakTnueckas pabota no teme "Bépctka
JOKYMEHTOB ¢ MaTeMaTHYECKUMHU
bopmynamu"

112

NHCcTpyMEHTBI pelieH3UpOBaHNUS

113

IIpakTryeckas pabora 1o reme
"MHOrocTpaHU4HbIE JOKYMEHTHI"

114

O6naunsle cepBuchl. KoinexktuBHas pabora
¢ nokyMeHtamu. [IpakTuueckas padbora o
teme "KosnektuBHas pabota ¢
JOKyMeHTamu'"

0.5

115

AHanu3 ganHeiX. boibliie naHHbIE




116

MarmunHoe o0yueHue

117

AHann3 TaHHBIX C TIOMOIIBIO AJICKTPOHHBIX
Ta0IUIL

118

[IpakTrueckas padota mo Teme "AHanm3
JAHHBIX C TOMOUIBIO 3JIEKTPOHHBIX Ta0IUI"

119

[TocTpoenue rpadukoB QyHKITHIA.
[IpakTnueckas pabota nmo teme "Harnsanoe
MIpe/ICTaBJICHHUE PEe3yIbTATOB
CTaTUCTUYECKOM 00pabOTKU JaHHBIX B BUJIE
JMarpaMM CpeICTBAaMH PelaKTopa
AJIEKTPOHHBIX TabauL"

0.5

120

Jluauu Tpenna. [IpakTrueckas padora 1mo
teme "IloxOop muHUM TpeHa,
MIPOrHo3upoBaHue”

0.5

121

[TonGop nmapamerpa. [IpakTrueckas pabota
1o Teme "YuCclIeHHOE pellieHUe YPaBHEHUH C
MTOMOIIIBIO TI0/100pa mapameTpa"

0.5

122

OnTumMu3anus Kak MOMCK HAWITYy4lIeTo
peleHys B 3aJJaHHBIX YCIOBUSX.
[IpakTuyeckas pabora o treme "Pemenue
3a]1a4 ONTUMM3ALHUH C TOMOLIbIO
AJIEKTPOHHBIX TabmuI"

0.5

123

PesepBHOE Bpems
/T'ogoBast KOHTpOJIbHAs paboTa

124

PesepBHOE Bpemst

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpems

—_— | | -




128

PesepBHOE Bpemst

1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

21.5




11 KITIACC

KoanuyecTBo 4acoB

[1]
Jl:;ﬂ Tema ypoxka Beero Kourpoasbnsie | IIpakTHyeck
padoTsbI padoThI

1 KonnvectBo nadpopmanmuu 1

2 AJITOPUTMBI CKaTUS TAaHHBIX 1
Anroputm Xaddpmana 1

4 [TpakTrueckas padota mo teme "CxaTue | |
JTaHHBIX C TOMOIIBIO anroputMa Xaddmana"

5 Anroputm LZW 1
AJNTOPUTMBI CKaTUS TAHHBIX C TIOTEPSIMHU.

6 [IpakTuueckas pabora no teme "CxaTue | 0.5
naHHbIX ¢ otepsamu (anroput™mel JPEG, '
MP3)"
CkopocTb nepesauu JaHHbIX 1
IToMex0yCTOMYUBBIE KOJbI 1

9 [TpakTnueckas pabota 1o Teme | |
"[TomexoycToitunBbie KOJbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX

10 B3aumojeicTeue. CucteMHbIN 2P eKT. |
VYmpasieHnue Kkak HHOOPMaLOHHBIN
npoiiecc. OOpaTHas CBA3h

11 Mogenu u MmoaenupoBaHue 1

12 I'pader 1

13 Pemenue 3amay ¢ momorisio rpados 1




14

HepeBbs

15 OCHOBBI TEOPUH UTP
[TpakTnueckas pabota no reme "llouck

16 BBIUTPBIIIHOM CTPATETUH B UTPE C MOJTHOU
uHdopmaruein"

17 CpencrtBa HCKYCCTBEHHOTO MHTEIIJIEKTA

13 [IpakTuueckas padora no teme "Cpencraa
MCKYCCTBEHHOI'O MHTEJUIeKTa"
dopmanuzanus NOHATHS aarOpUTMA.

19 MamuHa TrropuHra Kak yHuBepcaabHas
MoAeIb Beruucinenuil. Tesuc Yépua—
TrropuHra
[TpakTrueckas paboTa mo Teme

20 "CocTaBiieHre IpOCTON IPOrpaMMBbl JUIs
MamHbl Teropunra"

21 Mammna ITocta

22 Hopmanbnble anropugmel Mapkosa
ANTOPUTMUYECKU HEPaA3PEIINMBIC 33/1a4H.

23 3agada ocraHoBa. HeBO3MOXHOCTE
ABTOMATHUYECKOHN OTIIAIKU MTPOTrpamMM

24 CJI0’)KHOCTb BBIYHUCIICHUI
[Touck npocThIX YKCeN B 3a1aHHOM

25 JIMara3oHe ¢ MOMOIIBIO AITOPUTMA «PELLIETO
Oparocdenar

%6 [TpakTrueckas padota no reme "llounck
MPOCTHIX YKCEI B 3aJJaHHOM JiMana3oHe"

27 MHoropaszpsiiHbIe LEIbIe YUCIIa, 3a0a49u




JUIMHHOHN apu(pMETUKU

28

[IpakTrueckas padota no Teme "Peanuzanus
BBIUMCJIEHUI ¢ MHOTOpa3psiAHBIMU YnCIaMu”

29

CrnoBapu (accolMaTUBHBIC MACCUBBI,
oToOpaskeHwus ). Xomi-tabauiel. [loctpoenue
aJ1(haBUTHO-4ACTOTHOTO CIIOBAPS JUIS
3aJJaHHOTO TEKCTa

30

[TpakTuueckas padora o Teme "[locTpoenue
a1(aBUTHO-9aCTOTHOTO CJIOBAPS IS
3aaHHOro Texcra"

31

AHanu3 TekcTa Ha €CTECTBEHHOM S3BIKE.
Brinenenue nmociaemoBaTeIbHOCTEH 110
mabony. PerynspHeie BhIpakeHusl.
YacToTHBIN aHAIN3

32

[TpakTuueckas pabora no reme "AHanus
TEKCTa Ha €CTECTBEHHOM $I3bIKE"

33

Creku. AHanu3 NpaBUIbLHOCTU CKOOOYHOTO
BBIPaKEHUS

34

Boruncnenue apupMeTnueckoro BeIpaxeHus,
3aMMCaHHOTO B MOCTPUKCHOU popme

35

[IpakTuueckas pabora no Teme "Brraucnenue
apu(pMETUYECKOr0 BhIPAKEHUS, 3aITUCAHHOTO
B nocTdukcHou popme"

36

Ouepenu. Mcnonp3oBanue ouepenu JUist
BPEMCHHOI'O XPpAaHCHUA JaHHBIX

37

[IpakTuueckas paboTa 1mo Teme
"Ucnons3zoBanue ouepenu"

38

HepeBbsi. Peanuzanus nepeBa ¢ TOMOIIbIO




CCBUJIOYHBIX CTPYKTYp. [[BOMUHBIC
(bunapusie) nepeBbs. [locTpoenue aepeBa
JUTS 33JJAaHHOTO apu(PMETHIECKOTo
BBIPKEHUS

39

[IpakTuueckas pabota 1o Teme
"Hcnosib30BaHuE AEPEBLEB /1JIS1 BEIUUCICHUS
apu(hMETUYECKHUX BBIPOKCHHH"

40

PexypcuBHble anroputmsl 00xoa 1epeBna.
Hcnonp3oBanue cTeka u ouepeu it 00Xoaa
nepeBa

41

PexypcuBHble anroputmsl 00xoa 1epeBna.
Hcnonp3oBanue cTeka u ouepeu st 00Xoaa
nepeBa

42

AnroputMmsl Ha rpagax. [loctpoenue
MHUHHMaJIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOIO rpada

43

OO6xox rpada B riryouny. O6xox rpada B
HIUPUHY

44

KomnnuecTBo pa3nuyHbIX MyTeH MEXIy
BEPILIMHAMU OPUEHTUPOBAHHOI'O
aIMKINYecKoro rpada

45

Anroput™m JleUKCTpHI.

46

[TpakTrueckas pabota no reme "Bpruncienue
JUIMHBI KpaTyaiIlero myTu Mexmay
BepirHamu rpada (anroputm JedkcTpor)"

47

Anroputm @noitna—Y opriania

48

3amauu, peraeMble C TOMOIIbIO




JTUHAMUYECKOTO MPOTPaMMUPOBAHUS:
BBIUHCJICHUE PEKYPCUBHBIX (DYHKIIUI

[IpakTuueckas padbora no teme "Brruncienue

49 PEKYPCHUBHBIX (DYHKIHH C TOMOIIBIO
JUHAMHYECKOI0 IporpaMmMupoBaHus”
3amauu, penaeMble C MTOMOIIBIO

50 JUHAMHYECKOI0 IIPOrpaMMUPOBAHUS:
MOACYET KOIUYECTBA BAPUAHTOB
[TpakTuueckas padora o teme "lloacyér

51 KOJINYECTBA BAPUAHTOB C TOMOULIbIO
JUHAMHYECKOIo IporpaMmMupoBaHus"
3anaun, penaeMble ¢ TOMOIIBIO

52 TUHAMHYECKOTO POTpaMMHUPOBAHUS: 3aa4u
ONTUMHU3ALNU

53 [TonsiTHE O MapagurMax NporpaMMHUPOBAHUSL.
O0630p A3BIKOB IPOrPaMMHUPOBAHHUS

54 [Tonsatne 06 00BEKTHO-OPHEHTHPOBAHHOM
POrpaMMUPOBAHUN

55 OO0BeKTHI U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

56 OOBEKTHO-OPHEHTUPOBAHHBIN aHAIN3
[IpakTuyeckas pabora no Teme

57 "Hcnonbp30BaHne TOTOBBIX KJIACCOB B
nporpamme”

53 Pa3paboTtka nporpamMm Ha OCHOBE OOBEKTHO-
OpPUEHTHPOBAHHOTO MOIX0a

59 [IpakTruueckas padora "Pa3paboTka mpocToit

MPOTPaMMBbI C HCTI0JIb30BAHUEM KJIACCOB"




WNukancynsuus. [paktuueckas pabora no

60 teMe "Pa3paboTka kiacca, HCIOJIb3YIOIIETO 0.5
WHKaICYJIsAIuI"

61 HacnenoBanwue. [lomumopduzm

6 [IpakTruueckas padora o Teme "Pa3paboTka 1
uepapxuu Kiaccon"

63 Cpenpl OBICTPOIl pazpaboTKu Iporpamm.
[TpoexkTupoBanue unTepderica Noab30BaATENS

64 [IpoexTupoBanue naTEpPEiica MoIb30BaATEINS

65 Hcnonbs3oBanne roTOBBIX YIPABIISIEMbBIX
AJIEMEHTOB JUIsl IOCTPOEHUS MHTEpdeiica

66 [TpakTrueckas pabota no reme "Pa3zpaboTka 1
porpammel ¢ rpadpudeckum uaTepdeiicom”

67 W3yuenue BTOpOro si3bika
pPOrpaMMUPOBAHUS

63 W3yueHne BTOPOro sI3bIKa
MIPOrPaMMHUPOBAHUS

69 DTarnbl KOMIIBIOTEPHO-MATEMATHYECKOTO
MOJIETUPOBAHUS
Juckperuzanus Ipu MaTeMaTH4YeCKOM

70 MOJICIMPOBAHUU HEMPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHHe IBUKEHUS

71 [IpakTuueckas pabota 1mo Teme 1
"MopenupoBaHue ABUKEHUS"
MonenupoBaHue OMOIOTUYECKUX CUCTEM.

72 [IpakTuueckas paboTa 1mo Teme 0.5

"MonenupoBaHie OMOIOTUIECKIX CUCTEM"




MaremMaTudeckue MOJCIN B SKOHOMUKE.

73 BrruucnurenbHbie SKCIIEPUMEHTHI C
MOJIETISIMU
BepositHocTHBIE MOAEnH. [IpakTrueckas

74 pabora no teme "Mmurarmonsoe 0.5
MOJIeJIMpOBaHHE C TOMOUIbIO MeTo1a MoHTe- ’
Kapino"

75 KommnbrorepHoe MoepoBaHie CUCTeM
YIPaBJICHUS

76 O0paboTka pe3yIbTaTOB IKCIIEPUMEHTA

77 TaGmuunble (pensIuOHHbBIC) 0a3bl TaHHBIX
[Touck, copTupoBKa U PUIBTPAIHS TAHHBIX.

7 3anpochl Ha BIOOPKY JTaHHBIX. 3aIPOCHI €
napaMmeTpamu. Beraucnsiembie moss B
3anpocax

79 [IpakTuueckas pabora no teme "Pabora c |
roToBOM 0a30#1 TaHHBIX"
MHororabnuunbie 6a3bl TaHHBIX. THITBI

80 CBsI3ed Mexay TabnuiiamMu. BHenHui Kiroy.
I{emocTHOCTH 0a3bI TAHHBIX

21 [IpakTuueckas pabora no teme "PazpaboTka 1
MHOTOTa0IMYHON 0a3bl TaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM 0a3aM TaHHBIX

23 [IpakTuueckas pabota mo Teme "3anpocsl K |
MHOTOTa0IMYHOM 0a3e JaHHBIX"

84 31k ynipaBnenus qanHsiMu SQL

85 [Ipaktrueckas padota no Teme "YnpapieHue 1




JAHHBIMU C TIOMOMIBIO si3bika SQL"

Hepensunonnsie 0a3bl JaHHBIX. DKCIIEPTHHIE

86
CHUCTEMBI

87 NHTepHeT-pHII0KEHHS
ITonsiTue 0 cepBEpHOM U KIIMEHTCKOW YaCTAX

88 caiita. TeXHOJOTHS «KIUEHT — CEPBEPY, €€
JOCTOMHCTBA U HEAOCTATKU

89 OcHogsl s1361ka HTML

90 [TpakTuueckas pabota no teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIBI"

91 OcHogsl s13p1ka HTML

92 OcHogsl s13p1ka HTML
[TpakTuueckas pabota no teme "Co3nanue

93 Be0-CTpaHMIIbl, BKIIOYAIOILEH
MYJIbTUMEAUMHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbBIE, BUIE0)"

94 OcHoOBBI KackaHBIX Ta0Oau1 cTriei (CSS)
[IpakTuueckas pabota mo Teme

95 "OdopmiieHrEe CTPAHUIIBI C TOMOILBIO
KacKaIHbBIX Ta0muI cTriei"”

96 Cuenapuu Ha si3bIke JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®opmbl Ha BeO-CTpaHULIE

99 [TpakTnueckas padota no teme "ObpaboTka
JaHHBIX popm"

100 Pa3merienue BeO-caiiToB. Ycimyra XOCTHHTA.

3arpy3ka (aitioB Ha calT




101

KanpupoBanue. VcnipaBieHue nepcrneKTUBEI.
I'mcrorpamma. Koppekiust ypoBHEH,
Koppekuus 1sera. O0eciBeyrBaHie IBETHBIX
N300paKeHUIA

102

BBoa uzo0paxeHuit ¢ HICOIB30BaHUEM
Pa3IMYHBIX IU(PPOBBIX YCTPOUCTB.
[TpakTrueckas padora mo Teme "OOpaboTKa
udpoBeIx hoTorpaduii”

0.5

103

Peryms. Pabota ¢ o6nactsimu. OUIBTPHL
[IpakTudeckas pabota o teme "PeTyrib
udpoBbIx hoTorpaduii”

0.5

104

MHorocnoitabie n300paxxeHus. TekcToBbIe
ciou. Macka cios. Kanansl. Coxpanenue
BBIJICJIEHHON 00J1acTH

105

[TpakTrueckas paboTa 1o Teme
"MHorocmnoiiabie u3o00pakeHus"

106

[ToaroToBKa WLTFOCTPALIM /711 BeO-CalTOB.
[IpakTuueckas pabota 1no Teme
" AHIMHpOBaHHBIE H300paKeHus"

0.5

107

Bekrophas rpaduka. Bexropuzarus
pacTpOBBIX H300paKEHUN

108

[IpakTuyeckas padora no reme "BekropHas
rpaduxa"

109

[TpuHIUTIBEI TOCTPOCHUSI B PEAAKTUPOBAHUS
TPEXMEPHBIX MOJIEIIEH

110

[Ipaxtuyeckas pabora no teme "Coznanue
MPOCTBIX TPEXMEPHBIX MoeNei"

111

Cerounble Moaenu. Marepuaisl




[IpakTuueckas padbora no teme "CeTouHble

112 " 1
MOJenu
113 MonennpoBaHue€ HCTOUHUKOB OCBEILIEHUS. |
Kameps!
114 [IpakTuueckas pabora mo teme "Penaepunr" 1
115 AnmutuBHBIE TeXHOI0THH (3D-ipuHTEPHI) 1
116 [IoHsATHE O BUPTYaIbHON PEATLHOCTH U 1
JIOTIOJIHEHHOM pealbHOCTH
117 PesepBHoe Bpems |
/UIToroBasi KOHTpOJIbHAs paboTa
118 PezepBHOE Bpemst 1
119 PesepBHoe Bpems 1
120 PesepBHOE Bpems 1
121 PesepBHOE Bpems 1
122 PesepBHOe Bpems 1
123 PesepsHoOe Bpems 1
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 Pe3epBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PezepBHOE Bpems 1
133 PeszepBHoe Bpemst 1




134 PesepBHOE Bpems

135 PesepBHoe Bpems

136 PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

136

36.5







IMPOBEPAEMBIE HA EI'D 110 UHOOPMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOH OBPA3OBATEJILHON
ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Konx
NpoBepPsieMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM pPe3yJIbTaTaM 0CBOEHHS
OCHOBHO# 00pa3oBaTeJIbHOM NMPOrpaMMBbI CPeJHEro oo0mero
oOpa3oBaHus

1.

3namo (nonumamu)

1.1

[ToHnMaHue OCHOBHBIX NPHUHIMIIOB YCTPOWCTBA M (DYHKIHOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHJCHIIMMA
pa3BUTHSI KOMIBIOTEPHBIX TEXHOJOTWH; BJIaJICHUEC HABBIKAMU PAOOTHI C
OTEpAIMOHHBIMH CHCTEMaMHd M OCHOBHBIMH BHJAMH MPOTPAMMHOIO
ofOecrieueHus AN pemieHus  y4eOHBIX 3aJad 1Mo BbIOpaHHOMU

cricuyajm3anmnu

1.2

Hanuune HpeI[CTaBJ'ICHI/Iﬁ 0 0a30BBIX MNpUHOUIIaAX OpraHu3alvi ¢

(YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEM

1.3

IlonnMmaHue OCHOBHBIX IIPUHIOUIIOB OUCKPCTHU3AIIUU PpPa3/IMYHbIX BHUIO0OB

UHPOpPMALIUU

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOU
uHpOpManuU (3amMCh YHCENT B TMO3UIMOHHON CHCTEME CYHCICHHS,
JIEITMMOCTD LIEJIBIX YUCEN; HAX0XKIEHHE BCEX MPOCTHIX YUCEN B 33JaHHOM

nuanazoHe; 00pa0oTKa MHOTOPa3psAAHBIX — IENBbIX YHCEN; aHaJIU3

CUMBOJIBHBIX CTPOK U IPYTUX), AITOPUTMOB [TOMCKA U COPTUPOBKHU

1.5

3HaHue Q)YHKHHOHB.JIBHLIC BO3MOXHOCTU HWHCTPYMCHTAJIbHBIX CpPCIACTB

cpenbl pa3paboTKu

1.6

BnaneHne OCHOBHBIMH CBEICHHUSIMH O Oazax JaHHBIX, HUX CTPYKTYpEC,

CpEeJICTBaX CO3JaHus U paboThl C HUMU

1.7

ITonnMaHue BO3MOXKHOCTEH U OFpaHI/ILIeHI/Iﬁ TEXHOJIOTUI HCKYCCTBCHHOI'O
HHTCJIJICKTA B Pa3JIMYHbIX 06nacmx; HaJIM4ue HpGI[CTaBJ'IeHI/Iﬁ 00
HCIIOJIBb30BaHNHU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTHI B Pa3InYHBIX

npoeccuoHaTbHBIX cepax

1.8

Bragenue TeopeTMUECKMM anmapaTtoM, II03BOJISIOIIMM  OCYIIECTBIIATH
IIPEACTABJICHUE 3aJaHHOIO0 HATypaJbHOIO 4YMCJIA B PAa3jIMYHBIX CHCTEMaXx
CUMCIICHUS; BBINOJHATh MpPeoOpa3oBaHUS JIOTMYECKHX BbIPAXXECHUH,
UCIOJIB3YSl 3aKOHBI areOphl JIOTMKH; ONPENeNiTh KpaTdyallivid myTh BO
B3BEIIEHHOM Trpae M KOJIMYECTBO MyTeHl MEXIy BepIIMHAMU

OPUCHTHPOBAHHOT'O AlTUKIIMYCCKOT'O rpa(ba




Ymemo

2.1

YMeHue Hcnonb3oBaTb KOMIIBIOTEPHO-MAaTEMaTHUECKUE MOAEIU IS
aHanmm3a OOBEKTOB M MPOIECCOB: (HOPMYyTUPOBATH II€Tb MOJEIHPOBAHUS
BBINOJIHATh AHAJIU3 PEe3yJIbTaTOB, MOJYYEHHBIX B XOA€ MOEIUPOBAHMUS;
OLICHUBAaTh a/IeKBATHOCTh MOJIEJIM  MOJEIMPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIIITh PE3YIBTATHl MOAEIUPOBAHUS B HATJISIIHOM BU/JIE

2.2

YMeHne KiIacCUUIMPOBAaTh OCHOBHBIC 3aJadyd aHajih3a JaHHbBIX
(porHO3UpOBAHUE, KIIacCU(UKaIus, KJIaCTepU3aIIUs, aHaIN3
OTKJIOHEHH{); TTIOHUMATh TOCJIEIOBATEILHOCTh PEIICHUS 3a/a4d aHaau3a
JAHHBIX: COOp TIEPBUYHBIX JIAHHBIX, OYMCTKA U OI[CHKA KaYeCTBa JTaHHBIX,

BBIOOp ¥ (WJM) TIOCTPOCHHME MOJCIH, TpeoOpa3oBaHuE JaHHBIX,

BU3yaJin3alus JaHHBIX, MHTCPIPCTALUA PC3YJIbTATOB
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YMmenue onpeaensaTb nHHOPMaMOHHBIN 00bEM TEKCTOBBIX, TPaPUUecKUX

Y 3BYKOBBIX JaHHBIX IIPH 33JaHHBIX TapaMeTpax AUCKPETH3aLUU. Y MEHUE
ONpENENsATh CPEOHIO CKOPOCTh TEpelayd  JIaHHBIX, OLICHUBATh
W3MEHEHHE BpEMEHHM TMepeAayd Npu HM3MEHEHHH WH(OPMAIMOHHOTO

00BéMa JaHHBIX U XapPaKTCPUCTUK KaHalla CBA3H
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YMeHue CTPOUTL KO/, OGCCHG‘H/IBaIOH_[I/Iﬁ HaMMCHBIIYIO BO3MOXKHYHO

CPCAHIOK0 JJINHY COO6H.I€HI/I$I Ipu U3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHne HWCHoNb30BaTh MPU PEHIeHUH 3a7ad CBOWCTBA MO3MIIMOHHON
3allMCU YHWCEN, AJTOPUTMBI MOCTPOEHUS 3alKCH YHCIa B MO3UIIMOHHOMN
CHUCTEME CYHCIICHHUS C 3aJaHHBIM OCHOBAaHHEM W TIOCTPOCHHS YHCIa TIO
CTpOKe, cojepXKalled 3amuch STOr0 4YHciIa B TMO3UIMOHHOW CHCTEME
CUMCIICHMSI €  3aJlaHHbIM  OCHOBAaHMEM;  yMEHHUE  BBINOJIHATH

apI/I(I)MeTI/ILIeCKI/Ie OoIrepanru B MMO3UIMUOHHLIX CUCTEMAX CUUCIICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTHUBHOW U
KOHBIOHKTUBHON  HOpManbHbIX ¢opMax MO 3aJaHHOW  TabiHIle
WCTUHHOCTH;  HCCIIEIOBaTh  00JacTh HMCTMHHOCTH  BBICKa3bIBaHMUS,

COACPIKAICTO MMEPEMEHHBIC, PCIIATh HECIOKHBIC IOTUYCCKUC YPABHCHUA

2.7

YMeHue pemarh ajlroOpUTMUYECCKHE 3a7add, CBS3aHHBIC C aHAJIH30M
rpadoB (3a7a4ud MOCTPOCHUSI ONTHUMAIBHOTO IMYyTH MEXIY BEpIIMHAMHU
rpada, ompenencHHs] KOJIMYECTBA PA3TUYHBIX MyTEeH MEXIy BepIIMHAMHU]

OPUCHTHPOBAHHOT'O AalTUKIIMYCCKOT'O rpa(ba)

2.8

YMeHMe UCII0Ib30BaTh JE€PEBbs MIPU aHAIM3E U IIOCTPOCHUU KOIOB U JUIs
OpeCTaBiIeHuss apu(METHUYECKHX BBIPAKEHHUM, NpU pelleHUuH 3a1ad
IIOMCKAa W COPTUPOBKH; YMEHHE CTPOUTH JIEPEBO WIPHI IO 3aJAHHOMY

aIroOpuTMy; pa3palaThiBaTh U OOOCHOBBIBATH BBIMIPBHIIIHYIO CTPATETHIO




UTPBI

2.9

VYmenue AHAJIIM3UPOBATh aAJITOPUTMBI C  HCIIOJIB30BAHHUEM T36J'II/IH
TPACCUPOBKHU,; OMPCACIIATH 0e3 HCIOJIBb30BaHMS KOMIIBIOTCPa PC3YyJIbTAThI
BBITIOJTHCHUS HCCJIOKHBIX IIPOrpaMM, BKIIIOUAOMIUX [MUKIIbI, BETBJICHUA U

noArnporpaMMmel, 1Ipu 3aJaHHbIX HCXOAHBIX JaHHBIX

2.10

YMeHue Oompenenarh CIOKHOCTh HM3ydaeMbIX B Kypce 0a3oBBIX
IrOpUTMOB (CYMMHPOBAHHE AJIEMEHTOB MacCHBa, COPTUPOBKA MAacCHBA,
nepeOopHbIe ANTOPUTMBI, ABOUYHBIA MOMCK) W TNPUBOAUTH HPHUMEPHI

HECKOJIBKUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU JIS1 pCHICHUA OI[HOﬁ 3agaun

2.11

Brnanenwe yHHBepCalbHBIM SI3BIKOM  MPOTPAMMHPOBAHUS  BBICOKOTO
ypoHs (ITackanb, Python, Java, C++, C#), nmpeacraBieHus MU 0 0a30BBIX

TUTIAX JAHHBIX U CTPYKTYpax JMaHHBIX; YMEHHUE HCIIOJIb30BATh OCHOBHBI(
VIOPaBJISAIONME  KOHCTPYKIIMM;  YMEHHE  OCYHICCTBJISATH  aHAIIU3
NPEUVIOKEHHONH ~ MPOrpaMMbl:  ONPENENIATh  pe3yJbTaTbl  PabOTHI
POrpaMMBbl TIPH 33JaHHBIX HMCXOJTHBIX JAHHBIX; ONPEICNIATh, MPU KAKHX
UCXOMHBIX JIAHHBIX BO3MOXXHO TIOJyYE€HHE YKa3aHHBIX PE3yJbTaTOB;
BBISIBIISATh JIAaHHBIE, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKE B padoTe
OporpaMMbl,  (QOPMYJIMPOBaTh  TPEMIOKEHHS [0  YIYYIICHHIO

IIPOrpaMMHOr0 KoJia

2.12

VYMeHue peanu3oBbIBaTh HA BBIOPAaHHOM Ui M3YYEHHUS  SI3bIKE
nporpamMmmupoBanus Beicokoro ypoBHs (Ilackane, Python, Java, C++, C#)
THUIIOBBIE AITOPUTMBI 00Pa0OTKH YHCEN, YUCIOBBIX ITOCIIEA0BATEILHOCTEH
U MacCHUBOB: [IpEeJCTaBIEHHME YHClIa B BUAE Habopa MPOCTHIX
COMHOJKUTENICH; HaxOXJIeHHEe MaKCUMaJIbHOW (MMHHUMAJIBbHOW) IHQPHI
HaTypaJIbHOT'O YUCJIA, 3aIIUCAHHOTO B CUCTEME CUUCIIEHUS C OCHOBAHUEM,
He mnpeBblmaomuM 10; BbluMciieHHe OOOOMIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacCuBa WJIM YHMCJIOBOM IOCIEA0BAaTEIbHOCTH (CyMMBI,
IOPOM3BEACHUS  CPEJHEro  apu(PMETUYECKOro,  MHHHUMAJIBHOTO U
MaKCHMAaJIbHOI'O 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJEMEHTOB MAacCHBa; YMEHHE
UCNOJIb30BaTh B MpOrpaMMax JaHHbIE pa3IMYHBIX THUIIOB C YYETOM
OTPaHUYEHHUI Ha JMana3oH UX BO3MOXKHBIX 3HAYEHWH, NMPUMEHATH IPH
pellIeHnH 3a/ay CTPYKTYpbl JaHHBIX (CIHCKH, CIIOBapH, CTEKH, Ouepelu
JIEpeBbsl); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTpaMMbI JIJis
00pabOTKU YHCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIb30BaTh MPH
pa3paboTke nmporpamMm OMOITUOTEKH MOANPOrPaMM; YMEHHE HCIIONIb30BaTh

CpeJICTBA OTJIa/IKH IMPOTrPaMM B CpeJie IPOrpaMMUPOBAHUS

2.13

YMeHue  UCMoJIb30BaTh  DJIGKTPOHHBIE — TAOMWIBI  JJIT  aHAJIM3a,




NpeCTaBiIeHUss U O00pabOTKM MaHHBIX (BKJIOYas BHIOOP ONTHUMAJIBHOTO
peleHus, 1moadop JMHUU TPEHJa, PElIeHHE 3aJad MPOTHO3MPOBAHUS);
YyMEHHE UCIOJIb30BaTh TaOMW4YHbIC (pENSIIIMOHHBIE) 0a3bl JaHHBIX U

CIIPaBOYHBIC CUCTEMbI

2.14

YMeHne OpraHu30BBIBATh JIMYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
NOHMMAaHUE BO3MOXKHOCTEH IIM(PPOBBIX CEPBUCOB T'OCYNAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BaTEILHBIX CEPBHCOB




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D
1HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

[udposast rpaMOTHOCTH

1.1

OcCHOBHbBIE TEHICHIIMH PA3BUTHUSI KOMITBIOTEPHBIX TeXHONOorul. [lapannenbubie
BbIUKCIIeHHs. MHOrOMpoIieccopHble cucTeMbl. PacnipenenéHuble

BBIYHUCIINTCIIBHBIC CUCTEMBI U o6pa60TKa OOIBIINX JaHHBIX

1.2

[TpyHIMIIBI TOCTPOEHMSI W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CeTeHl.
CeteBbie mnpoTokoibsl. Cerb WuTepHeT. Agpecauuss B cetu HHTEpHeT.
ITpotokoner creka TCP/IP. Cuctema nomeHHbix UMEH. Pasnenenue IP-cetm H:

IMOJCETH C IIOMOIIBIO MAaCOK II0JICETEeH

1.3

@aiinoBast cuctema. [lowck B daiinoBoit cucreme. [IpuHIUMIBI pasmemieHus U
uMeHoBaHus (aityioB B JoiroBpeMeHHOW mamstu. IlaGmoHsl s ommcaHus

rpynn Qaiinos

1.4

CKOpOCTB nepcaauun JaHHBIX. 3aBHUCHMOCTD BpPEMCHHA nepeaadun OoT

HHQ)OpMaHI/IOHHOl"O 00BEMa JAaHHBIX U XapaKTCPUCTUK KaHalJla CBA3U

1.5

[ludposanne manapix. CuMMeTpUYHBIE W HecuMMeTpudHble mUGpsL. [udps
npoctori 3amenbl. [Iludp Ilesaps. [ludp Buxkenepa. AnroputM mmdppoBaHHS
RSA

1.6

KO,Z[BI, IIO3BOJIAIOIIUC O6H3py>KI/IBaTB " UCIIPABJIATH OIJ_II/I6KI/I, BO3HHKAIOIIUEC IIPU
nepcaaduc JaHHbIX. Paccrosinue XsMMHHra. KO,Z[I/IpOBaHI/Ie C IIOBTOPCHHUEM OUTOB.

Koxapr XomMmunra

Teopernueckrne 0CHOBBI HH)OPMATUKH

2.1

JlBonyHoe  KoaupoBaHWe. PaBHOMEpHBIE W HEpPAaBHOMEPHBIC  KOJBI.
JlexoaupoBaHue cOOOIEHUM, 3aMMMCAHHBIX C IIOMOIIBI0 HEPABHOMEPHBIX KOOB.
Ycnosue ®ano. IlocTpoeHne OQHO3HAYHO AECKOAMPYEMBIX KOJOB C ITOMOILBIO

nepeBa

2.2

Teopernueckue mMoAXOJAbl K OLEHKE KoiuuecTBa uHGpopMauuu. EauHuIb
U3MEpeHuss KoiauuecTBa uHPopMmauuu. AndaBUTHBIM MOIXOA K OLCHKE
KonnyecTBa MH(popManuu. 3akoH aaauTUBHOCTH HH(popmarmu. Popmyna

Xaptinu. Undopmanust u BeposatHocTs. Popmyina lllenHona
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Cucrembl cuucienus. Pa3BépHyTass 3amuch NENbIX U JIPOOHBIX YHCET B
HO3UIIMOHHOM cucTteMe cuucieHus. CBOHCTBA MO3UIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO MU(P B 3aIUCH, MPU3HAK JIETUMOCTH YUCIIa HA OCHOBAHNUE CUCTEMBI

CUHUCIICHUS. AHFOpI/ITM nepeBoJa nuejaoro 4ucia u3 P-uaHOM cHCTEMBI CUMCIICHUS




B JICCATUYHYIO. AJITOPUTM NepeBOJia KOHEUHOH P-muHON ApoOH B JECATUUHYIO.
Anroput™M mnepeBoAa LENOro 4YuciIa U3 AECATUYHOW CUCTEMbI cuuciieHus B P-
nunyro. IlepeBoxg KoOHeUHOW JmecaTHYHOW apodu B P-munyro. J[BomuHas,
BOCBMEpPHYHAs U MIECTHAAUATCPUYHASI CHCTEMBI CYMCIICHUS, CBSI3b MEXK ]y HAMH.

Apudmernueckre onepaiy B NO3UINOHHBIX CUCTEMAX CUYUCICHHS
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TpOI/ILIHaﬂ YpaBHOBCUICHHAA CUCTEMA CUUCIICHUAA. I[BOI/I‘IHO-I[GCHTI/ILIHS,H CcHUCTEMA

CUHCJICHHUA

2.5

Komuposanue TexcroB. Koguposka ASCII. OgHoOaliTHBIE KOAMPOBKH. CTaHaapT
UNICODE. Komupoka UTF-8. Ompenenenue wuH(POPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOILEHUM

2.6

KoaupoBanue nzobpaxenuii. Onienka "HPOPMALMOHHOTO 00BEMA TpaduuecKux
AAHHBIX MPH 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOAWPOBAaHUS LIBECTA. L[BCTOBI)IG
mojnenu. KoaupoBanue 3Byka. OueHka HH(GOPMAIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPHU 3aJIaHHbIX YaCTOTC AUCKPCTHU3AUU 1 PA3PAAHOCTU KOJUPOBAHUS

2.7

Anrebpa noruku. IloHaTtue BbICKa3biBaHMA. Bpicka3biBaTenbHbIE (OPMBI
(npenukatsl). KBaHTOpBI CylIeCTBOBaHUS U BCEOOLTHOCTH.

Jlormueckue onepauuu. Tabmuipsl HcTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxkaecTna. Jlornueckue onepanuy U onepanuy HaJl MHOKECTBAMHU.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJCHTHBbIE MPeoOpa3oBaHUsl JOIMUYECKHX
BbIpakeHUi. JIornueckue ypaBHEHUS U CUCTEMbI YPABHEHHH.

Jlornyeckne (QYHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIUH OT KOJMYECTBA apTyMEHTOB.

Kanonmnueckue hopmbl IOTUYECKUX BBIPAKEHUI

2.8

COBCpIHGHHI)IG JU3BIOHKTUBHBIC KOHBIOHKTUBHBIC  HOPMAaJIbHBLIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHHUS 110 Ta6J'II/II_[e NCTUHHOCTH

2.9

Jlormueckue 9NeMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmatop.
Mpuoropa3psansiii cymmatop. [locTpoeHrne cxeMm Ha JOTHYECKHX 3JeMEHTax I
3aJaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS TIO

JIOTHYECKOI cCXeMe

2.10

Mognenn u mopenuposanue. llenn MopenupoBaHus. ANEKBaTHOCTb MOJENN
MOJIETUPYEMOMY O0BEKTY WM Ipoueccy. Dopmann3anus NPUKIaIHbIX 3aad.
[IpencraBienue pe3yabTaTOB MOAEIUPOBAHNUS B BUJE, YAOOHOM JJIsi BOCIPUSATHUS

gyenoBekoM. ['paduueckoe npeacraBieHne JaHHBIX (CXEMbl, TAOIHIIBI, TPaQUKH).

2.11

[IpencraBnenne 1enbpIX dYHCEN B TaMATH KommbioTepa. OrpaHUueHHOCTH
JlMara3oHa 4Yucel MpPU OrpaHUYEHHUHM KoyMmuecTBa paspsanos. llepenosinenue
pa3psaHoi ceTku. be33HakoBbIe M 3HAKOBBIE TaHHBIC. 3HAKOBBIN OUT. J|BONYHBIH

)IOHOJ'IHHTGJ'IBHI:If/i KOO OTpHULATCIIbHBIX YHUCCII.




[ToGutoBele  joruyeckue onepanuu. Jlorndeckwii, apupMeTHYECKUH U
nuknuaecknii  casuru. [ludpoBanue ¢ moMombI0 MOOWTOBOW  omepanuu

«uckinrovaromee Iy

2.12

HpeHCTaBHeHI/Ie BCIHICCTBCHHBIX YUCECJI B MTAMATU KOMIIBIOTCPA. 3Haqama;1 4acCTb

U IOpsAAOK 4Yucia. I[I/IaHaSOH 3HAYCHHI BCIICCTBCHHBIX YHCEII. HpO6J’I€MBI
XpaHC€HHS BEHICCTBECHHBIX YHUCCII, CBA3AaHHBLIC C OI'PaHUYCHHUEM KOJIUYCCTBA
paspAaaoB. Brinmonaenue onepaunﬁ C BCIICCTBCHHBIMHU 4YHMCJIaMH, HAKOIIJICHHUC

OIIIOOK IIpU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHBIE MOHATHA. Bunel rpagos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUl] CMEXHOCTH, BECOBBIX MAaTpHUI, CIHCKOB CMEXHOCTU. Pemenue
ANTOPUTMUYECKUX 3aJad, CBS3aHHBIX C aHaam3oM TpadoB (mocTpoeHne
ONTHMAJIBHOTO IIyTH MEXIy BepIIMHaMu Tpada, OompelesicHHe KOJIMYeCTBa

Pa3IIMYHBIX HYTef/'I MCXKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O AHUKINYCCKOI'O

rpada)

2.14

HepeBbs. bunapaoe nepeBo. JlepeBpsi momcka. CrocoObl o0Xxoma jepesa.
[IpencraBnenne apudmeTnyecKkux BbIpaXEHH B Buie JepeBa. Vcmonb3zoBaHug

rpadoB U IepeBhEB MPU ONMHMCAHUU OOBEKTOB U MPOLIECCOB OKPYIKAIOLIETO MHUpa

2.15

JIMCKpeTHBIC UTPHI IBYX UTPOKOB C MOTHON nHpopmarueid. [loctpoenne nepesa
nepebopa BapUaHTOB, ONHCAHHME CTPATETMH WIPbl B TaOIW4YHOU dopme.

BBIHFpLIH.IHBIe U IIPOUT'PBIIITHBIC ITO3UITUU. BLII/IrpBIHlHBIe CTpaTeruu

2.16

Cpe,Z[CTBa HCKYCCTBCHHOT'O HHTCJICKTA. I/IIIGHTI/I(bI/IKaHI/IH n IIOHUCK
H306pa)KeHHﬁ, paciio3HaBaHUC JIMII. Hcnonp3oBaHue METOJIOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B O6y‘I3.IOHII/IX cucremMax. Mcnonp30BaHue METOIOB HCKYCCTBECHHOI'O

UHTEJIeKTa B podoToTexHuke. IHTepHeT Beuleil. HeliponHsie ceTn

ANTrOpUTMBI U IPOTPaMMHUPOBAHUE

3.1

@opManuzanys MOHATHA ainroputma. MammHa TeropuHra Kak yHUBEpCAJIbHAS

MOJIEJIL BEIYUCIICHUN

3.2

OneHka CIOXKHOCTH BbIUMCIEHUNA. Bpemst paOoTbl M 00BEM HCIIONIB3YEMOIt
mamsiTd, MX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JAaHHbIX. OrleHka
ACHUMIITOTUYECKOM CII0)KHOCTU aJrOPUTMOB. AJITOPUTMBI  MOJMHOMHAIBHON
cnoxkHoctu. IlepeGopHbie anroputmbsl. [IpuMepbl pas3iIMYHBIX —aJTOPUTMOB

peicHuA OI[HOﬁ 3aaa4u, KOTOPBIC UMCIOT Pa3JINYHYIO CIIO)KHOCTD

33

OHpCI[CHCHI/Ie BO3MOXHBIX PE3YyJIbTATOB pa6OTBI HpOCTCI‘/JIIJ_II/IX AJITOPUTMOB
YOpaBJICHUA HCIOJIHUTCIAMHA W BBIYHUCIWUTCIBHBIX aJIT'OPHUTMOB. OHpC}IeHeHI/Ie

UCXOHBIX TAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET J1aTh TpeOyeMblil pe3yibTart

34

AJIFOpI/ITMI)I 06pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B ITO3UIIMOHHBIX

CUCTEMax CYHUCJICHUS: pa3OueHue 3alucu 4Yucia Ha OTAENIbHbIE LUQPBI,




HAaXO0XJCHWE CYMMBI W TIpouW3BelcHHs LU(Dp, HAXOKACHHE MaKCUMaTbHON
(MUHUMANBHON) HUPBHI.

[IpenacraBnenue uyucina B BHaEe HaOOpa MPOCTBIX COMHOMXKHUTENEH. AJITOPUTM
OBICTPOro BO3BEACHHUS B cTeNeHb. [[OMCK MPOCTHIX YKCeN B 3a/1aHHOM TUana3oHe

C MOMOIIBIO ANTOPUTMa «PenIeTo DpaTtocheHar

3.5

MHoropa3psiHbI€ 1IeJbIe Yncia, 3a0a9u JITMHHOW apu(METHKH

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
I[EIOYHCIICHHBIC, BEIICCTBCHHBIE, CHMBOJbHBIC, JIOTHUECKHE. BeTBieHus.
Cnoxuble ycnoBus. Lluxisl ¢ ycioBueM. L{UKiIbI o nepeMeHHOM.

OO6paboTka maHHBIX, XpaHsAIMXcs B (aitmax. TekcToBbie W ABOWYHBIC (haKIIbI.
daiinoBele niepeMeHHbIC ((aiioBbie ykazatenu). Urenue u3 daina. 3anuch B
daiin.

Pazbuenue 3agauun Ha moa3amayn. [logmporpammel (porexypsl 1 QYHKIIUH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIMOTEKH SI3bIKA IMporpaMMUupOBaHUA

3.7

Pexypcus. PexypcuBHble mporenypsl U (yHKIHH. Vcronp3oBaHHE CTEKa IS

opraHu3anuvu pCKYpCHBHBIX BbI3OBOB

3.8

UYucnenHsle MetoAbl. TouHOE M MpUONMKEHHOE pelieHus 3a1auu. YucieHHoe
pellieHre YpaBHEHUI ¢ MOMOIIbI0 Hoj0opa mapaMerpa. YucieHHble METOJbl

pelieHusl ypaBHEHHMi: MeToJ mepebopa, MeETOJ TIOJIOBUHHOTO JIEJIEHUS.
[TpubnmxE€HHOE BBIYKMCICHUE JUTMH KPUBBIX. Bplumcienue ruromazaei ¢uryp c
MIOMOUIbIO0 YHCJIEHHBIX METOJOB (METOJ NPSMOYTOJIbHUKOB, METOJl Tpameruii).
[Touck wmakcumyma (MUHMMyMa) QYHKUMM OJHOW IE€peMEHHONH MeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

3.9

OOpaGoTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QyHKIMM  sI3bIKA
IPOrpaMMHUPOBaHUS JIsE 00pabOTKU CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00paboTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJUYECTBAa IMOSBICHUI CUMBOJIa B CTpOKE,
pa3OueHue CTPOKH Ha CJIOBA IO MPOOETHHBIM CHMBOJAM, IOHMCK MOJCTPOKH
BHYTPH JAaHHOW CTPOKM, 3aME€Ha HalJEHHOW MOACTPOKU Ha JIPYTYIO CTPOKY.
I'eneparust Bcex CIIOB B HEKOTOPOM ajiaBUTE, YAOBJIETBOPSIOUIMX 3aJlaHHBIM

orpanudeHusM. [IpeoOpazoBanue 4ynciia B CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBbl W MOCIIEAOBAaTENBbHOCTH  uucel. Bbruncnenue  00600MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCHMBa WM YHCIOBOM IOCIEA0BATEIBHOCTH
(CyMMBbI, MpOW3BEACHHUS, CPEIHEro apu(pMETHUECKOro, MHUHUMAJIBHOTO U
MaKCHMaJbHOTO 3JEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOIINX
3aJaHHOMY YCJIOBHIO). JIMHENHBI TOUCK 3aJaHHOrO 3HA4YEHUs B MAcCCHBE.
AnroputMbel pabOTBI C 3JIEMEHTaMH MacCUBa C OJHOKPAaTHBIM MPOCMOTPOM
MaccuBa. CopTHpOBKa OJHOMEpHOro MaccuBa. [IpocTeie METOIBI COPTHPOBKU

(Meron my3bIpbKa, METOJ BBIOOpa, COPTHUpPOBKa BcTaBKamu). CopTHUpOBKa




cnussHueM. beictpast coptupoBka MaccuBa (anroputM QuickSort). JIBowmuHBIiM

IOUCK B OTCOPTUPOBAHHOM MACCUBC

3.11

JIByMepHBIE MacCHMBBI (MaTpHUIbl). ANTOPUTMBI O0pPaOOTKH  JBYMEPHBIX
MacCHBOB: 3allOJJHEHME JBYMEPHOIO YHCIOBOTO MAacCHMBa 110 3a/JaHHBIM
IIpaBUJIaM, MOMCK JIEMEHTa B JBYMEPHOM MAacCHBE, BBIYHMCIEHHE MaKCUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOI'O MAaCcCUBA, IEPECTAHOBKA CTPOK U

CTOJIOIIOB ABYMEPHOTO MacCHBa

3.12

CrnoBapu  (accolMaTUBHBIE  MAacCHBBI,  OTOOpaKeHHSs).  XOUI-TaOJHUIIBI.

HOCTpOQHI/Ie aﬂ(baBI/ITHO-‘IaCTOTHOl"O CJIOBapd IJIA 3aJaHHOTO TCKCTa

3.13

Creku. AHanm3 MNPaBWIBHOCTH CKOOOYHOTO  BBIpaKEHHUS. Bpraucienne
apu(METHYECKOTO BBIPAYKEHHSI, 3aITUCAHHOTO B TOCT(HUKCHON (opMme.

Ouepenu. Mcnonp3oBanue odepeau sl BPp€MEHHOIO XpaHEHUs JaHHbBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHHe MHHHMAIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHUPOBAHHOTO Tpada. KommdecTBO pazauuHBIX
myTel MeX/1y BepIIMHAMH OPUEHTHPOBAHHOIO allUKINYECKOro rpaga. AJroputm

JleHKCTphI

3.15

HepeBbs. Peanuzanus nepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMuHBIE
(Ounaphbie) aepeBbsi. IlocTpoeHue nepeBa JUisl 3aJJaHHOTO apuU(METHYECKOrO
BbIpakeHUs1. PeKypcuBHBIE anroputMel 00xo/a aepesa. Mcnonb3oBanue cTeka u

ouepeau st 00xona aepena

3.16

JluHaMHuuyecKkoe MporpaMMHUpPOBaHKE KaK METOJ PEIICHHUS 33]1a4 C COXPAHEHUEM
MIPOMEXYTOUHBIX PE3YJIbTATOB. 33a/1a4M, PEIIAEMbIE C TIOMOIIBIO TUHAMUYECKOIO
IIPOTPaMMHUPOBAHUS: BBIYUCIICHUE PEKYPCUBHBIX (DYHKIMHA, MOACUYET KOJINYECTBA

BAapHUaHTOB, 3aa41 ONITUMU3AITUU

3.17

[Tonsatne 00 OOBEKTHO-OPUEHTUPOBAHHOM HpOrpaMMupoBaHuH. OOBEKTHl H
kiaccel. CBoiicTBa U MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIU3,
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO MOJXOJA.

Wukaricysnus, HaclieJOBaHHE, TIOTUMOPHU3M

NupopmaninoHHble TEXHOJIOTUN

4.1

Ananu3 naHHbiX. OCHOBHBIE 3aJladyd  aHAIW3a JaHHBIX: IPOTHO3WPOBAHUE,
KinaccuuKkanus, KiacTepu3anus, aHaiu3 OTKIOHeHWH. [lociemoBarenbHOCTD
pelIeHus 3aa4 aHaIn3a TaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OUUCTKA U Ol[EHKa

KauecTBa JaHHBIX, BbIOOp H (WJIM) TIOCTPOEHUE MOJAENH, MpeodpazoBaHUE
JTAHHBIX, BU3YyaJdu3alMsl JAaHHBIX, WHTEpHpeTanus pe3ynbTaToB. [IporpammHubie
cpenctBa u HHTEepHET-CEpBUCHI UIsi 00paOOTKHM M TPEICTABICHUS JaHHBIX.

Bonbmne nanneie. MammHaHoOe 00y4YeHHe

4.2

Amnamms JAaHHBIX C TIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I. Brruncienue CYMMBI,




cpemHero  apuMETHYECKOro, HAMOOJBINEr0  (HAUMEHBIIETO)  3HAYCHUS
nuanazoHa. Brruncrnenue ko3¢ @uIMEHTa KOPPENSLHHM JBYX pAJOB JAHHBIX.
[TocTpoeHne cTOMOUATHIX, JIMHEHYATHIX M KPYTroOBBIX auarpamm. [loctpoeHme
rpadukoB pyukuuid. [lonbop muHUM TpeHIa, pelICHHE 3a/1a4 MPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMHU3ALUHU C ITIOMOIIbIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

JluckpeTnzanuss TpU  MATEMaTHYECKOM  MOJICIIMPOBAHMM  HETPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJIOTHYECKHX
cucreM. MaTeMaTH4ecKue MOJETH B  OKOHOMHUKE.  BblUnMCIHMTENbHBIC
JKCIEepUMEHTHl ¢ Moaensmu. O6paboTka pe3yiabTaToB 3KcmepuMeHTa. MeTon
HaMMEHBIIMX KBaaparoB. OIIEHKa YHCIOBBIX MapaMETPOB MOJCIUPYEMbIX
O0BEKTOB M IMPOIECCOB. BoccTaHOBIEHHE 3aBHCUMOCTEH 10 pe3yJsibTaTaM

OKCIICPUMCHTA

4.4

BepostHOCTHBIE MOJENIH. Mertoanl Mounrte-Kapio. HMuranmonnoe

MojenupoBanre. CUCTEMbI MaCCOBOIO 00CITy>KMBaHUS

4.5

TabnuaHbIe (pensIMOHHbIC) 0a3bl MTaHHBIX. Ta0JMIla — MPEICTABICHUE CBEICHHIA
00 omHoTUIHBEIX 00BbekTax. Iloie, 3ammch. Kmarou tabmuipl. Pabora ¢ roToBoid
0a30ii naHHBIX. 3amosHeHWe 0a3bl JaHHBIX. [lowck, cCOpTHpOBKA M (QHUIBTpAIH]
JaHHBIX. 3ampochkl Ha BBHIOOPKY JaHHBIX. 3alpochl C MapamMeTpamu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabnuunbie 6a3bl AaHHBIX. TUIBI CBA3eH Mexay Tabnuiamu. BHemHuit

kio4. [{emocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JJaHHBIX

Y

4.6

TexcroBbiii npoueccop. Cpexncrtsa IoWcka W aBTO3aMEHbI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbIE TEKCTOBBIE JOKYMEHThl. CHOCKH, OTJIaBICHUE.
[IpaBuna UUTHPOBAHUS WCTOYHHKOB U odopmieHHs Oubmrorpaduyeckux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YHEHUKA

HNudopmaruka, 10 kmacc. — bocosa JI.JI., bocosa A.1O.,

Nudopmaruka, 11 kmacc. — bocona JI.JI., bocoBa A.IO.

Nudopmaruka. 10 kmacc. YrayOneHHbINM ypoBeHb: yueOHUK B 2 4. — [lomsakos K. IO.,
Epemun E. A. UndopmaTuka. 11 kiacc. YriyOsieHHbIN ypoBeHb: yueOHUK B 2 4. — [TonsikoB
K. 1O., Epemun E. A.

Nudopmaruka. B 2 gactsax. 11 knace — Cemakun U.T'., Xennep E.K., Illecrakosa JI.B.,
Nudpopmatnka u UKT: VYuebnuk gusa 10 xmacca. IlpodwunbHbIi  ypoBeHb. —
Yrpunosuu H. /1.

Nndopmatnka wu UKT: Vuebnux ans 11  kmacca. IIpodunbHblii  ypoBEeHb. —

Yrpunosuu H. /1.

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

Nudopmaruka. 1011 knaccel. ba3oBblit ypoBeHb: MeToandeckoe nocodue. — bocosa JILJIL.,
bocosa A .1O.,
Nudopmaruka i crapiieit mkonsl. Meroanueckoe nocodue amns yuutens. 10 — 11 kimacebr

(®I'OC). — Yray6néunslit ypoeHnb. bopoaun M. H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

https://resh.edu.ru/

https://myschool.edu.ru/

https://uchi.ru/
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