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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanus, npencrasieHHbix B PI'OC COO, a takxke denepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUA OOyYarOUIUXCS CpEeACTBAMU
yueOHoro npeamera «MHpopmaTuka» Ha yriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT paclupeeieHue ero
1o kiaccaM (rogam M3ydyeHus), 1aé€T MPUMEPHOE paclpeieieHue y4eOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o uH(pOpMaTHKE ONpPEAEIIAeT KOIMUYECTBEHHbIE U KAUE€CTBEHHbBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
roCyapCTBEeHHOM UTOTOBOM arrectaiuu). [Iporpamma no nHbopmaTuke sIBISETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUMIUIMHBI, H3y4darolien
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3alMA HMHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH()OPMALMOHHON
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha CoJIep)KaHue Kypca WH()OpPMATUKHA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUsS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUUECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartukay OpUEHTHPOBaHBI HAa TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3a/1auu,
XapaKTEpHbIE I MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTApHUs JaHHOU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHS M3y4eHHs] MHQOPMATUKH 0OeCreunBaeTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
mporpaMmMHasi MHXeHepus, HHGOpMaIMOHHas 0e30MacHOCTh, MH(GOPMAIIMOHHbBIE
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PACIPENEIEHHOIO PEECTpa, TEXHOJIOTMH BUPTYaJIbHOW H
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENIIer0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ero
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHGOPMATUKY, HWHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C KPUTEPUSMU OLICHUBAHUS M CBSA3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
YKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPUIAMYECKOr0, MPUPOJIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3[JaHUE U UCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYarolmuxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTrKay BBIAEISIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(MOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIMN anmapaT WH(QOPMATUKH, BOIMNPOCHl KOJIMPOBaHUS HWH(MOpMaIuH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOTI'O MOJEIIUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealiM3alliy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOTMM»  TOCBALIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJja4ax aHalIM3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JaHHBIX W DSJIEKTPOHHBIX TaOMUI[ [JIsl pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B nmpuBenénnom nanee copepxkanuu ydeOHoro mpenmera «Mudopmarukan
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO0 TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHbI ypoBEeHb U3Y4YCHHMS] HHMOPMATHKUA PEKOMEHIYETCS IS
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha
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CHEIUATbHOCTH B 00JACTH WH(DOPMAIMOHHBIX TEXHOJOTUA W WHXXCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO SK3aMeHa 1o HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKnCiI0 YacoB, PEKOMEHIOBAHHBIX JIJIsl U3y4eHus UHGOpMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 yacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU [IU(PPOBOTO OKPY>KEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
noMoUIbI0 IUH. KOHTpoJIepsl BHEMIHUX YCTPOMCTB. [IpsiMoil nocTyn Kk mamsTy.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBI. MUKPOKOHTPOJLIEPHI.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamnenbHoe mporpaMMHpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrepaloOHHBIE CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTammsiuuss W = JAEUMHCTAULALIUSA  OPOTrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsty. [llabmons! 1u1st onucanust rpymn (aiios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U 1UEGPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHaBIIMBacMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyHUIMIIBI TOCTPOCHUS W allllapaTHbhle KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHet. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loilyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hanmuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.



Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonHpOpMaIIMOHHBIE CUCTEMBI. | €0JOKAIIMOHHBIE CEPBHUCH PEATHLHOTO BPEMEHU
(Hanmpumep, JOKamus MOOWIBHBIX TeIePOHOB, OMpPEACNICHNE 3arpy’KEHHOCTH
aBTOMAarucTpaseil), ~HTepHET-TOPTOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciIyrH. ColuaibHbIE CETH —
OopraHu3anusi KOJUIEKTHBHOTO B3aUMOJCUCTBUS W oOMeHa maHHBIMH. CeTeBou
ATUKET: TpaBWia TMOBeIeHUS B KubOepmpocTpaHcTBe. [Ipobiema momMHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M KOHOMUYECKHE YTpO3bl, CBA3aHHBIC C HCIIOJIb30BAaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXHoJoTuid. OO1ue mpobiieMbl 3aIUThl
uHpopmaruu  u  uHbOpMaMOHHOW  Oe3zomacHocTH. CpeAcTBa  3alllUThHI
nHpOpMaIIMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX
uHopMaIMOHHBIX  cuctemax. lIpaBoBoe obecrieueHne WHGOPMAIIMOHHON
0€30MacHOCTH.

[IpenoTBpamieHne  HECAHKIIMOHUPOBAHHOTO  JOCTynma K  JIUYHOU
KOH(pUIECHIIUATIBHOW MH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe o0ecreyeHrue U CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuzaius JAYHOTO apXHuBa
uHpopmaruu. PezepBHoe konupoBanue. [laponibHast 3amura apxusa.

[[InppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IUDPHI.
[udper npoctoir 3amensl. [ludp Lesaps. [udpp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarnus, nanusie u 3HaHus. MudopmarmonHsie mporieccsl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W AUCKPETHBIC BEJIWYMHBI M CUTHaIBL. HeoO0XoIuMocTh
JTUCKpeTH3anuu uH(opMaIuu, NpeaHa3HAYEeHHOW ISl XpaHEHHWs, Nepenayud u
00paboTKH B IIU(GPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIbI.
JlekonupoBaHue COOOIIEHHM, 3aMMCAaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IOMOUIBIO
nepeBa. EnuHuibl n3mMepennst komuectsa nHpopmanuu. AadaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch ILEJIbIX W JPOOHBIX YHCET B
MO3UIIMOHHOW cucTeMe cuuciaeHus. CBOMCTBa MO3UIIMOHHOM 3amuCHU YuUCa:
KOJMYECTBO UG B 3aNUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAHUE CHCTEMBI
CUMCJIEHUS. AJITOPUTM TIEPEBO/IA LIEJIOr0 Ynciia U3 P-UYHOM CUCTEMBI CUMCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHOW npoOu B HECATHYHYIO.
ANTOPUTM TMEpeBOjia 1LEJIOr0 YHUCia U3 ACCATUYHOW CHUCTEMbl CUUCIeHHs B P-
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nuHyto. [lepeBon KoHeyHOW JecATUUYHON JApodbu B P-uunyro. J[BomuHnas,
BOCBMEpPHUYHAS M IIECTHAALATEPUYHAS] CUCTEMbI CUHCIICHUS, CBSI3b MEXYy HUMH.
ApudmMernueckre ornepanydyd B TO3UIIMOHHBIX CHUCTEMaxX CYHCICHHS. |powdHas
YPaBHOBEILIECHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. Komupoka ASCIl. OmgnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuid. OueHka  uHGOpPMAIMOHHOTO  00BEMA
rpaduuecKux JaHHBIX MPHU 33JJaHHBIX pa3penieHuH U TyOrHe KOJUPOBaHUS 1[BETA.
[IBetoBbie Monenu. BektopHoe komupoBanHue. Dopmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Konuposanue 3Byka. Onienka HHOOPMAILIMOHHOTO 00BhEMa 3BYKOBBIX JAHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIcKasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuIbl UCTUHHOCTU. JlorMyeckue BbIpaKEHUSI.
Jlormueckue ToXxaecTBa. Jloka3aTenbCTBO JIOTMUYECKHX TOXAECTB € MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorudeckue onepaiuy 1 onepaluy HaJl MHOKECTBaMHU.

3aKoHBI anreOpbl JOTUKUA. OKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpakeHni. Jlornueckre ypaBHEHHS U CUCTEMBI YPaBHEHUM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKITHM.

Kanonnueckne  gopMbl  jmoruueckux  BbIpakeHuil.  CoBepIlIEHHBIC
JU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aITOPUTMBI KX
MOCTPOCHMUSI IO TaOJINIIE UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Muoropa3psanbeii cymmarop. [locTtpoeHne cxeM Ha JOTMYECKHX SJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS MO
JIOTUYECKOMN CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YeHHOCTH
JAana3oHa 4Yucesl MpU OTPaHMYCHUU KOJMYecTBa paspsaoB. IlepenosnHeHue
pa3psIHONM CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. J|BOMUYHBIN
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumyeckue onepauuu. Jlornueckuit, apudmernueckuii u
nukanaeckuit  casuru. lludpoBanue ¢ mnomompl0o TOOMTOBOM — omepaiuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YMCEN B MaMITH KOMIBIOTEpA. 3Haualas
4acTh W MOPSAMOK urcia. JlmanazoH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XPAHEHUsI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OTIPAHUYCHHEM KOJHMYECTBA
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pa3psAnoB. BellonHeHne omnepanui C BEIIECTBEHHBIMH YHUCIIAMH, HAKOIUICHUE
OILITUOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI H IPOrPaAaMMHPOBaHUeE

OmnpeneneHrne BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIPABJIICHUS WCIOJHUTEISIMU M BBIYMCIHMTEIBHBIX alropuTMmoB. Orpeznerenue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalnbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAuuK, mpo@uiupoBIMK. KoMnuisuus u UHTEprpeTanus
nporpamMm. BupryanbHble MaluHbI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmuu. Otiagounbii BbeiBOA. [lomarosoe
BBITIOJTHEHNE MTpOTrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaAUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl gaHHBIX:
LIEJIOYUCIICHHBIE, BEIIECTBEHHBIC, CUMBOJIBHBIC, JIOTHUECKHE. BeTBiieHus.
Crmoxnple ycnoBus. lluknel ¢ ycnoBueM. Llukibl 1O mEpEMEHHOM.
B3anMo03aMEHSIEMOCTp  pa3iNMYHBIX  BUAOB  LMKJIOB. VHBapmaHT mukIia.
CocraBneHue HUKIa C HUCIOIb30BAHUEM 3apaHee ONPEACIEHHOTO HWHBAPUAHTA
LUKJIA.

JlokymeHTHpOBaHue [POTrPaMM. Hcnons3oBanue KOMMEHTApUEB.
[ToaroroBka onucaHusi IpOrpaMMbl 1 MHCTPYKLIHMH IS TTOJIb30BATENS.

AnropuTMBI 00pabOTKM HATypalbHBIX YKCEN, 3aIMCAHHBIX B MO3ULMOHHBIX
CHUCTEMax CYMCIICHUS: pa3OMeHue 3alMcu 4Yucia Ha OTAeNbHble LUQPHI,
HaxXOoXJIE€HWE CYMMbl M MpPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxnaeHnue Bcex MpOCTBIX YMCEI B 3aJaHHOM AuariaszoHe. [Ipencrasiienue
YyHucia B BUJIE HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTKa JaHHBIX, XpaHAMUXCcs B (paitnax. TekcToBbIe U TBOWYHBIC (Pailiibl.
daitnoBbie niepeMeHHbIe ((ainoBbie ykazatenu). Urenune u3 (aitna. 3anuch B
Gait.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexypcuBHbie 00bekTHl ((hpaktansl). PexypcuBHBIC Mpolenypbl u
¢bynkun. Mcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MopaynbHBIN IPUHIMI TOCTPOEHUS IPOrPAMM.

Yucnenusle MeToApl. ToyHOe W TOPUOMMKEHHOE pEUICHHs 33Jauu.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METOJ repedopa, METO/ OJIOBUHHOTO
nenenus. [lpubnmx€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue miomaaen
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buryp ¢ TOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MPSIMOYTOJIHLHUKOB, METOJ
Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKIWHA OJHOM mepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  SI3bIKA
POrpaMMUPOBAHUS AJi1 00OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IMOSIBJIEHUH CHMBOJIa B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO NPOOETbHBIM CHMBOJIAM, TMOUCK MOJCTPOKU
BHYTPU [ITaHHOW CTPOKHM, 3aME€Ha HAWJEHHON MOACTPOKM HA APYIYH) CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUMX 3aJIaHHBIM
orpannueHusM. [IpeobpazoBanue unciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M TIOCJIEIOBATENILHOCTH 4KCeNl. Bpiuncienne 0000IMIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEro apuMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJLHOTO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIECTBOPSIOMIUX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBKka 0JHOMEPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
Bbeictpast coptupoBka wmaccuBa (asroputM QuickSort). JIBouuHBI TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpulbl). AJTOPUTMBI O0paOOTKH JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI DJIEMEHTOB JBYMEPHOT'O MAacCHBa, NEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEpPHOI'O MacCHBa.

NHpopmanuoHHbIE TEXHOJIOIUH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadum u rpammartuku. CpencTBa TOWCKAa W aBTO3aMEHbI B TEKCTOBOM
nporeccope.  HcnonbzoBanue  crwieil.  CTpyKTYpUpPOBaHHbIE  TEKCTOBBIC
nokyMeHThl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JOKYMEHTaMH.
NHCTpyMeHTBI peleH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0ayHbie CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubmmorpadguueckux ccputok. OdopmileHne CIHUCKa JUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUUYECKUE CpelcTBa BBOJA
Tekcta. CrHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJaccupuKalus, KiacTepusalus, aHanu3 OTkiIoHeHu#. IlocrmenoBarenbHOCTD
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIEeNH, MpeoOpa3oBaHKe JaHHBIX,
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BU3yaJIM3alMs JaHHBIX, HHTEPIPETAUsA pe3ysabTaroB. I[Iporpammubie cpencrsa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U Mpe/CTaBICHUs JaHHBIX. bombIne naHHbIE.
Mammnnoe o0y4yenue. HTeNIeKTyanbHblii aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOIUL. BbluncieHne cyMMBIL,
CPEIHETO apU(PMETHUECKOTr0, HANOOJIBIIETO (HAUMEHBLIET0) 3HAYEHHSI AUANa30Ha.
Breruncnenne koad¢uimeHTa KOppesiuu ABYX psAIOB AaHHBIX. [locTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢ynkuii. [logOop nMHUM TpeH[a, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM ¢ TIOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anys Kak MOWCK HAWIyYIIEro pelIeHus B 3a/JlaHHbIX ycioBusX. LlemeBas
byHKuMs, orpaHuyeHusa. JIokanmbHble M TJIOOATBHBIA MUHHUMYMBI LEJIEBOU
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TAOIHUL.

11 KVIACC

Teopernyeckne 0CHOBbI MH(POPMATHKH

TeopeTnueckue MOAXOAbI K OLEHKE KOJIMYecTBa HHGOpMalnuu. 3aKoH
annuTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opwmyna lllenHoHa.

Anroputmbl cxaTusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl CKaTHS JaHHBIX C TIOTEPSIMH. Y MEHbBIICHUE
rIIyOHHBI KoaupoBaHus nBeta. OCHOBHBIC UjieH alroputmoB cxatus JPEG, MP3.

CkopocTh Tepemayd JaHHBIX. 3aBHUCMMOCTh BPEMEHHM Tepefadyd OT
WHPOPMAIMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHala CB3H. [IpudmHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONIINE
OoOHapyXMBaThb M HCIPABIATh OLIMOKH, BO3HHMKAIOLIME MpU Meperadye JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBI cUCTEMBI M WX B3auMojaelcTBue. CHCTEMHBIN
b dexT. Ynpapnenue kak nHhGopMamoHHbli mpouecc. O0paTHast CBs3b.

Mogenu u mogenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOENU
MOJIETIUPYEMOMY OOBEKTY WJIM MpPOLEcCy, Ledu MoaenupoBaHus. dopManuzanus
MPUKITATHBIX 3a7ad.

[IpencraBieHne pe3yabTaTOB MOJCIUPOBAHHMS B BHAC, YIOOHOM s
BOCHIPUATHUS yesoBeKoM. ['padnyeckoe npeacTaBieHue JaHHBIX (CXEMbl, TAOIUIIBL,
rpadukn).

I'padbi. OcunoBHble nousTHS. Buasl rpagos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBbIX MaTpHll, CIHCKOB CMEXKHOCTH. Pemenue
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHalu3oM rpadoB (MOCTpoeHHE
ONTUMAJBHOTO MyTH MEXIy BepliMHaMu Trpada, ompenelneHrne KOoJIHMuecTBa
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pa3NMYHBIX IyTE MEXAY BEPIIMHAMH OPUEHTUPOBAHHOTO ALUKIMYECKOTO
rpada).

HepeBns. bunaproe nepeBo. JlepeBnsi momcka. CrocoObl 00xoma mepesa.
[TpencraBienue apupMeTUUECKUX BBIPAKEHUN B BUIE AepeBa. JJuckpeTHble Urpbl
JIByX UT'POKOB C MOJHOM nHpopMmanueil. [loctpoenne nepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHN. BBIMTPBIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 MHTeJIEKTa. CepBHUCHI MAIIMHHOIO IEpEBOAA U
pacrnio3HaBaHusl ycTHOU peun. KoruutusHble cepBuchl. MneHTudukanms u nouck
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMIpax. Mcrmosib30BaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucremMax. Mcrnonb3oBaHuE METOOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B poboToTexHuke. MHTepHeT Bewel. [lepcrniekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEJUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPpaAaMMHPOBaHUeE

QopMmasm3anuss  NOHATHSA — anropurma.  Mammnea  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHHH. BpeMs paboTel U 00bEM HCIONB3yEeMOMN
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HUCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHON
cinoxHocTH. IlepebopHble anroputmbl. [Ipumepsl pa3IUUHBIX —AJITOPUTMOB
pELIeHNs OJHOM 3a7a4H, KOTOPbIE UMEIOT PA3JIMYHYIO CJI0KHOCTb.

[Touck mpoCTBIX YuCEN B 33JaHHOM JWAIla30HE€ C TIOMOLIBIO aJropuTMa
«pemiero IDparocheHar.

MHoropa3psaHbie 1eible Yucia, 3aJ1a4i JUIMHHON apu(METHUKHU.

CnoBapu  (accouUMaTHBHBIE MAacCUBBI, OTOOpaK€HUsA). XOIII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwrumncienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1isi BDEMEHHOTO XPAHEHHUS! TaHHBIX.

Anroputmbel Ha rpadax. I[locTpoeHne MHHMMaIBHOTO OCTOBHOIO J€peBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTro rpada. KomuyecTBo paziauuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMNYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue paepeBa [JIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMbl o0xoda aepeBa. Mcnonb3oBaHue creka u
ouepeau 1yt 00X0/1a JepeBa.
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JlunamMu4yeckoe TMpOTpaMMHUPOBAHWME KaK METOJN  pEIIeHHs 3amad ¢
COXpaHEHUEM TPOMEKYTOUHBIX PE3yJbTaTOB. 3a/layM, pEIIaeMble C MOMOIIBIO
JTUHAMUAYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (YHKIIUH,
MO/ICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAHU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
WNukancynsius, Hacae0BaHKue, MOTUMOpPHU3M.

Cpensl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunrtepdeiica
nosib3oBaTesst.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX — AJIEMEHTOB IS
MOCTpPOEHUS uHTEp(eiica.

O0630p  s3pIKOB  mporpammupoBaHusa.  [lomsTHe 0  mapagurmax
IpOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

DTambl  KOMITBIOTEPHO-MAaTEMAaTHUECKOTO  MOJICTUPOBAHMS:  ITOCTAaHOBKA
3amaud, pa3pabOoTKa MOJEIH, TECTHPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
IKCMEPUMEHT, aHAJIN3 PE3yTbTATOB MOJCINPOBAHNUA.

Juckperusanusi Npyd MaTEMaTUYECKOM MOJICIMPOBAHUU HEMPEPBIBHBIX
nmpoiieccoB. MopenupoBanue JBWKEHHUS. MojenupoBaHue  OMOJOTHYECKUX
cUCTeM. MaremaTndeckue  MOJEIM B  JKOHOMHKE.  BBIYMCIHTENbHBIE
OKCIIEPUMEHTHI C MOJICIISIMHU.

OOpaboTka pe3yJabTaTOB SKCHEpUMEHTa. MeToJl HaMMEHBIINX KBaJpaTOB.
OrneHka YHCIOBBIX TAPaAMETPOB MOJCIUPYEMBIX OOBEKTOB U  MPOIECCOB.
BoccranoBnenue 3aBUCUMOCTEH 10 pe3ybTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoast Monte-Kapno.  MiMutaumonsHoe
MoenrpoBanue. CHCTeMBI MaCCOBOTO OOCITY )KMBaHHSI.

Tabmuunbie (pensimoHHBIC) 0a3bl JMaHHBIX. Tabnmuia — mMpeacTaBICHUE
cBegeHuii 00 ogHOTMHHBIX oOBekTax. Ilone, 3ammch. Kimrou Tabaumiel. PaGoTa ¢
roroBoil 0a3oil naHHBIX. 3anojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
buabTpanys TaHHBIX. 3alpoChl Ha BBIOOPKY JAaHHBIX. 3alpOChl C IMapaMeTpPaMHU.
Brruuciisiemsie 1o B 3arpocax.

MmuoroTtabiuunbie  0a3bl JaHHBIX. THWIBI CBSI3€M MEXIy TaOiHIlaMHu.
Bremnuii krod. [lenocTHOCTh 6a3bl TaHHBIX. 3aMpoCchl K MHOTOTAOIWYHBIM 0a3am
JTAHHBIX.

NutepHer-ipuiioxkenus. I1loHaTue o cepBepHON U KIIMEHTCKOM YacTsAX CauTa.
TexHONmoTHs «KJIHEHT — CepBep», €€ MOCTOMHCTBA W HemocTaTKu. OCHOBBI SI3bIKA
HTML wu xackamubix ta0mmn crwiei (CSS). Cuenapum Ha s3bpike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pa3Mmelienne BeO-caliToB. Y cayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.
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BBoa n300pa)keHUil ¢ HCIOJIb30BAHUEM Pa3IUYHBIX HU(POBBIX YCTPOWUCTB
(undpoBeIX (PoTOANMIApaTOB M MUKPOCKOIIOB, BHJIEOKAMEpP, CKAaHEPOB M APYTUX
ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekimuss  ypoBHEH, KOppEKUHs — IIBETa.
OOecuBeurBaHUE IIBETHBIX H300pakeHuit. Perymb. Pabora ¢ obmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxenus. TekcroBble cion. Macka cmos. Kanausl.
Coxpanenue BblfeieHHOW obOsactu. [loaroToBka wiutocTpanuid Juisi BeO-CaToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekrtopnast rpaduka. I[lpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmuposka. Kpussle. @opmaThl BEKTOPHBIX
pucyHkoB. VMcnosib3oBaHne KOHTYpOB. BeKTopu3aius pacTpoBbIX U300paKEHUN.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHHME HWCTOYHUKOB OCBELICHUS.
Kamepsl. AnautuBHbie TexHosioruu (3D-npuntepsl). [loHaTtne o0 BUpTyadbHOU
pEeaNbHOCTU U AOTOJIHEHHOW PEaTbHOCTH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
UH®OPMATHUKE (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHNN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CpEAHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIArallMX  HOPM
UH(OPMAITMOHHOTO MPpaBa U MHOOPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOUIEHUE K UCTOPUYECKOMY HACIEIUI0, TOCTHKEeHHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs OSCTETHUKY HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:
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c(OpMUPOBAHHOCTh ~ 30pPOBOTO W  0Oe3omacHOro  oOpas3a  JKU3HH,
OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO, B TOM UYHCIE 3a CYET
cobmonenrs TpeOboBaHuil 0€30MacHOM KCILTyaTallii CPeICTB MH(HOPMALIMOHHBIX
Y KOMMYHUKAIIUOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSITEIILHO
BBITNOJIHATH TAKYIO JESTEIbHOCTb;

uHTEpec K cdepam MNpoPecCHOHAIBHON NEATEIbHOCTH, CBSI3aHHBIM C
UH(POPMATUKOM, MPOrpaMMUPOBAHUEM M HH(OPMALMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX HAYKH HMH(OPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayuiedl npodeccun u
pean30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME T00ATBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM M IyTed HuX
pelieHus, B TOM 4HCI€ C YYETOM  BO3MOXKHOCTEH  HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAyKH, JIOCTM)KEHUSM HAyYHO-TEXHMUYECKOIO IIporpecca H
OOIIIECTBEHHOMN NMPAKTHKH, 32 CYET TOHUMaHUs POJIM MH(OPMALIMOHHBIX PECYpPCOB,
UH(POPMAILIMOHHBIX TPOLECCOB M HH(OPMALMOHHBIX TEXHOJOTMM B YCIOBHAX
unppoBoil TpaHchopmanuu MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTh
IPOEKTHYIO M HCCIIEN0BATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B mpouecce QOCTHKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS MPOTrPaMMBI
no HWHPOpPMATUKE Yy OOYYAIOIIUMXCS COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJUIEKT, NpeAnoaraouuil chopMHUpOBAHHOCTE:

CaMOpETYJIMPOBaHUs, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh AaJalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOUAIOIIEH CTpeMJIEHUE K JIOCTHKEHUIO LEeTu U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHME JE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 MPU OCYLIECTBICHWHM KOMMYHHKAIUH, CIOCOOHOCTH K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;
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COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynabrate wu3ydeHus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHuss y oOydaromierocss OyayT copMUpPOBaHB MeETaNpeIMETHbBIC
pe3ynbTaThl, OTPaXCHHbIE B YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUSAX, & UMEHHO —
NO3HABATEJIbHBIE  YHHBEPCAJIIbHbIE Yy4eOHBbIE JIEWCTBHS, KOMMYHHKAaTHUBHBIE
yHHUBEpCaJbHble y4eOHBbIE NEWUCTBUS, PETYIATHBHBIC YHHBEpPCAJIbHBIC yueOHBIC
JENUCTBHUS, COBMECTHAS NEATEIbHOCTD.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrMUYecKue AeiiCTBHS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPaBHEHUS,
KJ1accupuKauu u 0000IICHHUS;

ONpENENATh LEJN JACSITENBHOCTH, 3a4aBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS],

BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHabHBIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX POOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh HaBBIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOCKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTYyallMsiX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
MIPOEKTOB;

(GbopMUpOBAaTh HAYYHBIM TUI MBILIUICHUS, BJIaIeTh HAYYHOU TEPMHHOJIOTHENH,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMH;
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CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTOTE3Yy €€ peIlieHHs, HAaXOAWTh apryMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHIS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIEHUBAThH TPUOOPETEHHBIH OIIBIT,

OCYUIECTBIIATh 1E€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U TPAKTHUECKYIO0 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEH, TpEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a49H, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

BJIAJICTh HABBIKAMU MOJy4YeHUs UH(GOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWCK,  aHaliu3, CUCTEMaTU3aluil |
WHTEPTIPETANNIO MHPOPMAIIMH PA3INIHBIX BUIOB U ()OPM MPEACTABICHUS;

co3daBaTh TEKCTHI B Pa3aUYHBIX ¢dopmarax ¢ ydETOM Ha3HAYCHUS
uHQopMaIluu U IIEJICBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3alUU;

OIICHMBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MHGPOpMAIMK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTWI B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aa9 ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN OPrOHOMHMKH, TEXHHUKH OC30IaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

BJIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA

1) oO61ienme:
OCYIICCTBIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HH;
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pacmo3HaBaTh HEBEpOATbHBIE CpeACTBAa OOIIEHWS, MMOHMMATh 3HAYCHUE
COI[MATILHBIX 3HAKOB, PACMO3HABAaTh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluil u
CMSTYATh KOH(JIUKTHI;

BIAJCTh  Pa3IUYHbIMM  croco0aMu  OOIIEHUST W B3aUMOJICUCTBUS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMSTr4aTh KOH(MIUKTHBIE CUTYAIINH;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MIOHMMATh W HMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIYAIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHCTBUH C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO MX JOCTUKEHUIO: COCTABIATH IUIAH JICWCTBU,
pacrpenensTh pojid C Y4ETOM MHEHHMM YYaCTHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJAOTr0 YyYaCTHUKA KOMAaHJbI B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE IIPOEKTHI, OLEHHBaTh UAEU C TO3ULIUHA HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATENIbHOCTh, BbBISBIIATDH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS TMPoOJieMbl € YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW HPYyAUIUMU B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJa/JE€Th  HABbIKAMU  I[IO3HABAaTEJbHOM  pediieKcMM  KaKk  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS 10 UX CHUKCHMUIO;

IPUHUMATbh MOTHBBI W apryMEHTBHl APYI'MX IIpM AHAIN3E pe3yJbTaTOB
NEATEIIBHOCTH.

3) npuHATHA ce0s1 M APYrUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnponecce u3yuenus xkypca MHGOpPMATHKU YriyOoJa€HHOTO ypoBHS 6 10
Knacce oOydarOmMMUCS  OyayT  JOCTUTHYTBHI  CJEAYIONIME  IPEIMETHbIC
pE3yNbTATHI:

BJIAJICHUE TIPEACTABICHUSIMH O POJM WHGOPMAIMM W CBSI3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE W OOIIECTBE, MOHITHAMHU «HH(POpMAIHY,
«MH(DOPMAIIMOHHBIA ~ TPOIECC»,  «CHUCTEMa»,  «KOMIIOHCHTBI  CHCTEMBI»,
«cucTeMHbIN AP PerT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIAJCHUE METOJAAMH IIOMCKa HWHGoOpManmuu B ceTH VIHTEpHET, yMEHHE
KPUTHYECKH OIICHUBATh WH(POPMAIIHIO, TTOYICHHYIO U3 ceTH MIHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPHUMEPHI
UCTOYHUKOB WX TIOJIYYCHHMsSI W  HANpaBJICHWS  HCIOJB30BAaHUSA, YMEHHUE
KJIACCU(UITMPOBATL OCHOBHBIC 3aJadud aHalu3a JaHHBIX (TIPOTHO3WPOBAHWE,
KJIacCU(pUKAIus, KJIaCTePHU3aIIns, aHaM3 OTKJIOHEHU), TOHUMAaTh
MOCJICTIOBATEILHOCTD PEIICHHUS 3a7a4 aHaIu3a JaHHBIX: COOp TIEPBUYHBIX JaHHBIX,
OUMCTKAa U OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WJIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHne JaHHBIX, BU3YyAIH3aIlis TaHHBIX, HHTEPIPETaIUs Pe3yIbTaToOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTH;
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BJIAJCHUE HaBbIKAMU PaOOThI C ONEPAUMOHHBIMH CHCTEMAMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOTO OO€creueHus JJs pelieHus ydeOHBIX 3aJad  Iio
BBIOpAaHHOM cHienUaIn3alny;

HaJIMYUE NPECTaBICHUNA O KOMIIBIOTEPHBIX CETSX U UX POJIA B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 OOmMX NpUHIUNAX pa3pabOTKH U (PYHKIMOHHUPOBAHUS HHTEPHET-
IIPUIIOKECHUM;

NOHMMaHUE YIrpo3 HWH(POPMAIMOHHONM 0€30IacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS 3TUM yIrpo3aM, COONIOJIEHHE MeEp
0€30I1acCHOCTH, NMPEAOTBPAILAIOIIUX HE3AKOHHOE PaCIpOCTPAHEHUE TTEPCOHATBHBIX
JAHHBIX, COOJIIOIEHNE TPEOOBAaHMI TEXHUKH O€30MMACHOCTU U TUTHEHBI PU padoTe
C KOMITBIOTEPAMH U IPYTUMU KOMIOHEHTAMH U(POBOrO OKPY>KEHHUS, IOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX IMporpamm, 0a3 JaHHBIX U
paboTsl B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALHUU PA3JIMYHBIX BUJOB
uHpopMalK, yMEHHE ONpeAessITh HHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpaMUecKux M 3BYKOBBIX JaHHBIX MPHU 33JJaHHBIX MapaMeTpax JHCKPETH3aluH,
YMEHUE OINpEACNATh CPEAHIOI CKOPOCTh IIEpENadd JAHHBIX, OLICHUBATh
U3MEHEHHE BpPEMEHM TMepeAaud MpH H3MEHEHUH HH(POPMALMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHUE HCIONb30BaTh MPU PEUICHUH 3a/1ad CBOMCTBA MO3UIIMOHHON 3alUCH
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B MIO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJlaHHBIM OCHOBAHUEM M IOCTPOCHHsS YHUCIA 0 CTPOKE, COJIEpIKAlle 3amuch
3TOr0 YWCIa B IMO3WLIHMOHHOM CHCTEME CUMCIEHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBINOJHATh apU(PMETHUYECKUE Olepalud B MO3UIUOHHBIX CHCTEMax
CUMCIICHHUS,

YMEHHE BBINIOJHATH MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUHM, HCIOJIb3Ys
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOUTHh JIOTUYECKOE BBIpAXKEHHE B
JTU3bIOHKTUBHONW U KOHBIOHKTHBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
VMCTUHHOCTH, HUCCJIEN0BAaTh OOJACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NepeMEHHbBIE, PEIIATh HECI0XKHbIE JJOTHYECKUE YPABHEHUS U CUCTEMbl YpaBHEHUI;

MOHMMaHuE 0a30BBIX AJITOPUTMOB OOpAOOTKM YHCIOBOW H TEKCTOBOU
uHbopMaluu (3aMUCh YHCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOXKJIEHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JIMana3oHe, 00pad0oTKa MHOTOPA3PSIAHBIX HETbIX
YHCEeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE OIpPeAeNsaTh CIOXKHOCTh H3Y4aeMbIX B Kypce O0a30BBIX alrOpUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHpPOBKAa MaccHBa, IepeOOpHbIe
aJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX AITOPUTMOB
Pa3HOI CI0KHOCTH IS PELLIEHUs OJTHOM 3a/1auH;
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BJIaJICHUE YHUBEPCAIbHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencrtaBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIIPaBISAIONIUE
KOHCTPYKIIMM, YMEHHUE OCYUIECTBIIATh aHAIM3 TMPEIJI0KEHHOW MPOrpaMMBbI:
OTPENICNATh PE3YIbTAaThl PabOThHI MPOTPAMMbI IIPHU 3aJaHHBIX MCXOJHBIX JIAHHBIX,
ONpENEINATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX
PE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPhIE MOTYT MPHBECTH K OIMMUOKE B padoTe
porpaMMmbl, (POPMYITUPOBATH MPEIIOKEHHS IO YIYUIISHHUIO POTPAMMHOTO KOJ1a;

YMEHHE CO37aBaTh CTPYKTYpPUPOBAaHHBIE TEKCTOBBIC JIOKYMEHTBHI H
JIEMOHCTpAIIMOHHBIE MaTEPUAJIbI C UCIIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHE UCIOJIb30BaTh AJICKTPOHHBIC TAOJMIIBI [ aHAJIU3a, TTPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYMCIEHHE  CYMMBI,  CPEIHETO
apu(METHIYECKOr0o, HaWOOJBIIIEr0O W HAUMEHBIIEro 3HAYCHUN, peIICHUE
YpaBHEHUH, BHIOOP ONTHUMAJIBLHOIO PEIICHUs, MOA00p JWHUM TPEHJA, pPElIeHUE
3a/1a4 MPOTHO3UPOBAHUA).

B npouecce u3yueHus kypca MHGOPMATHKU YIriyOJE€HHOrO ypoBHS 6 11
Kiacce OOydYalOIUMHUCA OyayT  JOCTUTHYTBHI  CIEAYIONIHME  IPEIMETHBIC
pe3yJIbTaTHI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIC IMO3BOJISIOT OOHAPYKUBATh M UCIIPABIIAThH OIIMOKHU TpHU Iepeaaye
JIAHHBIX, CTPOUTH KOJI, 00ECTICUMBAIOIINN HAUMEHBIIYIO BO3MOYKHYIO CPETHIOIO
JUIMHY COOOIIEHHUSI MPHU HW3BECTHOM YacTOTE€ CHUMBOJIOB, TMOSICHATH IPUHIIUIIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JTAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIM30M rpados
(3amauM  TIOCTPOCHHS  ONTUMAJIBHOTO TYTH MEXAY BepmuHamMu rpada,
onpeaeIeHUs KOJIMYECTBA Pa3IMYHBIX nyTei MEXY BEPIIMHAMHU
OPUEHTUPOBAHHOTO AIUKINYECKOro rpada), yMEHUE HCIOJIb30BATh JIEPEBhs MPHU
aHajgu3e MW TIOCTPOCHUU KOJOB W ISl TpPEACTaBIeHUS apuPMETHUECKUX
BBIpAXEHU, TTPU PELICHUM 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIE€PEBO
UTPHI TI0 33JTaHHOMY QJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETUIO UTPHI;

yMEHHUE pa3paldaTbiBaTh W pPEAJIM30BBIBATH B BHJE MPOTpaMM Oa30BBIC
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX THUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYECHUW, MPUMEHSTH IPU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OYEPEAU, AEPEBbS),
WCIIOJIB30BaTh 0a30BbIE OMEpaMM CO CTPYKTypaMH JTaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIC MOIPOTPAMMBbI I 00pPaOOTKH YUCIOBBIX JTaHHBIX
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U CHMBOJIbHBIX CTpPOK, MCIOJB30BaTh MpHU pa3pabOTKe MporpamMMm OHUOIHOTEKH
HNOJIMpPOrpaMM, 3HATh (YHKIMOHAIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHHUE UCTIOIh30BaTh CPECTBA OTIAIKH MPOTPaMM B
cpeze MporpaMMHUPOBaHUs, YMEHHE JOKYMEHTUPOBATh MPOTPAMMBIL;

yYMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIQJICHHE OCHOBHBIMH CBEJCHHMSIMH O 0a3zax MJaHHBIX, HX CTPYKTYpe,
CpeICTBaxX CO3MaHHUA W pabOThl ¢ HUMH, YMEHHE HCIOJb30BaTh TaOJIMUYHBIC
(penaumonHbIe) 0a3bl JaHHBIX (COCTABIATH 3alpOChl B 0a3ax JaHHBIX, BHIOIHATH
COPTUPOBKY M TIOMCK 3amuceld B 0a3e JaHHBIX, HAMOJIHATH pa3pabOoTaHHyIO 0azy
JTaHHBIX ) U CIIPABOYHbBIE CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUECKUE MOJIEIH JJI aHAIN3a
OOBEKTOB M MpPOIECCOB: (HOPMYIHPOBATh 1€JIb MOJICIUPOBAHUS, BBINOJHSIThH
aHaJlu3 pe3yJIbTaTOB, TMOJIYYEHHBIX B XOJ€ MOJEIUPOBAHUS, OLEHUBATh
COOTBETCTBHE MOJEIN MOJEIHPYEMOMY OOBEKTY WM IPOLECCY, NMPEICTaBIATH
pe3yabTaThl MOJCTUPOBAHUS B HATTISIAHOM BUJIC,

YMEHHE OpraHW30BBIBATH JHYHOE HWH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIONb30BAaHUEM PA3IUYHBIX CPEACTB HHU(PPOBBIX TEXHOJOTHHA, TMOHUMAHUE
BO3MOXKHOCTEH LH(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, LHUPPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3NWYHBIX 00JaCTAX,
HaJIMYUE TMPEJCTAaBICHUM O Kpyre peniaeMblx 3ajad MAaIluHHOTO OO0y4YeHUus
(pacnio3HaBaHMsl, KJIaCCU(PUKALUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHUM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Htoro no paznemny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenue nHGpoOpMaLuu B
2.1 P op 19 2
KOMITbIOTEpE
2.2 OcHOBBI anreOpbl JOTUKH 14
2.3 KomnbrotepHas apudmerrnka 7
Hroro mo pazueny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMbI
3.3 YucieHHbIE METOIBI
3.4 AnroputMbl 00pabOTKH CHMBOJIBHBIX

24



JTAHHBIX

3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 ‘ O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 ‘ AHanu3 Ja”HHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
Nudopmanus u nabOpMaITMOHHBIE
1.1 dopan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
KommbrorepHo-MaTeMaTuyeckoe
3.1 P 8 2
MOJICITUPOBAHHE
3.2 baser gaHHBIX 10 4
3.3 Be06-caiitsr 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-MoenupoBanue 3
Hroro no pazneny 48
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PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5

27



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoka Bcero Kourposbibie  Ipaxrireciie o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI

TpeboBanust TeXHUKH OE30MTACHOCTH U

THTHEHBI IPH paboTe ¢ KOMITBIOTEPAMU H 1

JAPYTUMH KOMIIOHEHTaMH IH(PPOBOTO

OKPY>KCHHUS

[IpuHIMIBI pabOTHI KOMIIBIOTEPOB U 1

KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMH C TOMOILBIO HIMH. 1

KoHTposieps! BHELIHUX YCTPONCTB

ABTOMaTHYECKOE BBIOJIHEHUE TPOIPaMMBI 1

IIPOLIECCOPOM

OmnepaTuBHasA, TOCTOSTHHAS U

JOJITOBpeMeHHas naMsATb. KoHTposutepsl 1

BHEIIHUX yCTPOHUCTB. [Ipsmoit noctyn k

naMsTi

CoBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1

[TporpamMHoe oOecrieueHrEe KOMIBIOTEPOB,

KOMIIBIOTEPHBIX CUCTEM M MOOMIIBHBIX 1

YCTPOMCTB

CucreMHO€ MTpOrpaMMHOE OOecrieueHue. 1

OnepanoHHbIE CUCTEMBI

Yrunutel. [IpaiiBepsl yCTPONCTB. 1
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[TapamiensHOE IPOrpaMMUPOBAHUE

HUncTannanus u JCHHCTAJIAI U

10 MPOrpaMMHOTO 0OecreueHust
®daiinoBbie cucTemsl. [IpuHIUIIBI

1 pa3MenieHus ¥ UMEeHOBaHUs (ailioB B
nonaroBpemeHHoi namstH. [llabnons! nms
ONMCaHus rpyni (aitnon
3akoHoarenbcTBO Poccuiickoit denepannu

12 B 00JIaCTH MPOTPAMMHOTO 00ECIICUCHUS U
JTAHHBIX
[TpuHIHITEI TOCTPOCHUS U aIITapaTHBIC

13 KOMITOHCHTBI KOMITBIOTEPHBIX CETCH.
CereBble MPOTOKOJIBI

14 Cerp UnTEpHET

15 Pa3znenenue IP-ceTu Ha moiceTH ¢ MOMOIIBIO
MacoOK IOACETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Buner nestensHocT B cet IHTEpHET.

17 Cepsucsl UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIEC CEPBUCHI U YCITYTH

18 WNudopmannonHas 6e30nacHOCTb

19 BpenonocHble nporpamMmmHoe obecriedeHne u
MeTObI OOPHOBI C HUM

20 [IpakTudeckas pabota 1mo Teme
"AHTUBHPYCHBIE TPOTrPAMMBbI"

91 Opranu3anys TUYHOTO apX1Ba

uHpopmanuu. PesepBHoe KonmupoBaHue.
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[TaposibHas 3amuTa apxuBa

22

23

[IudpoBanme 1aHHBIX

Anroputm mmdposanus RSA.
Creranorpadust

24

25

26

27

28

[IpakTuyeckas pabora o Teme
"udpoBanue qaHHbIX"

Wudopmanus, naHHbIC ¥ 3HAHUSL.
WudopmanmoHHbIE TPOIECCH B TPUPO/IEL,
TEXHHUKE U 00I11eCTBE

HenpepbIBHBIE U JUCKPETHBIE BETUYUHBI U
curHayibl. Heo0X0IMMOCTh TUCKPETU3aluU
uHpOpMAIINH, PETHA3HAYCHHON JIIIs
XpaHEeHUS, TIepe1adl 1 00paboTKH B
IU(PPOBBIX CUCTEMAX

JIBonuHoe koaupoBaHue. PaBHoMepHbIe U
HepaBHOMEpPHBIE KOJIbl. JlekoaupoBaHue
COOOIIIEHUH, 3aTTMCAHHBIX C TTOMOIIIBIO
HEPaBHOMEPHBIX KOJIOB

VYcenosue ®ano. [Toctpoenne 01HO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JI€PEBA.
I'pad An. A. MapkoBa

29

Enunuib usMepeHns KoiauuecTBa
nHpopmanuu. AndaBUTHBIN MOIXOA K
OLIEHKE KOJMYECTBa HH(pOpMAIUU

30

31

CHUCTEMBI CUUCTEHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

32

JIBonuHasi, BOCbMEpHUYHAS U
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meCTHaAuaTCpuIHasA CUCTCMbI CUUCIICHUAA,

CBs3b MCXKIY HUMU

33

34

35

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U

meCTHaAuaTCpuvIHasd CUCTCMbI CUUCIICHU A,

CBsA3b MCXKIY HUMHU

HBOI/I‘IHaﬂ, BOCBMEpHUYHAA U

meCTHaAuaTCpuIHas CUCTEMbI CUUCIICHUA,

CBsA3b MCXKXIY HUMHU

ApudmeTrueckue ornepanuu B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

36

TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUMCIICHHS

37
38

Z[BOI/I‘IHO',HGCHTI/I‘IHQJI CHUCTEMA CUHUCICHUA

KoaunpoBanue TekcTOB

39

40

PactpoBoe koanpoBanue n300paxeHuit
[IpakTuyeckas pabora o Teme
"Iluckperusanus rpagpuueckon
uHpopmanun"

41

[IBeToBbIE MOAENHN. BekTOpHOE
kogupoBanue. @opmMartsl (paios.
Tpéxmepnas rpaduka. @pakranbHas
rpacduka

42

Komupoanue 3Byka. OnieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3PsIIHOCTH
KOJUPOBaHUs

43

[IpakTuueckas pabota 1o Teme

31




"JluckpeTuszanus 3ByKoBor HHPpoOpManuu"

44

45

OcHOBBI aNreOpbl JOTUKU

Jlorngeckue onepanuu. TabauIs!
WUCTHHHOCTHU

46

Jlornueckue Belpaxenus. Jloruueckue
TOXKJECTBA. JJ0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IOMOIIBIO TAOJIUI] HICTUHHOCTH

47

48

[IpakTuyeckas paborta 1o Teme
«IlocTpoenue u ananus TabIMUL UICTUHHOCTU
B TaOJIMIHOM TIPOIIECCOPE

Jloruueckue OIIcpanru U OoICpanr HaqQ
MHOXCECTBAMU

49

Jlormueckue Oorcpanyru 1 OoIcpann Hal
MHOXKECTBaMH

50

51

3aK0HBI ATeOPBI JTOTUKUA. DKBHBAIICHTHBIC
peoOpa3oBaHusl JIOTHIECKUX BBIPAKCHUH
Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QpyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOXHBIX JJOTUYECKUX
(GYHKIUH OT KOJIUYECTBA ApPTYMEHTOB.
[TonHbIe cUCTEMBI TOTHUECKHUX (YHKIUI

53

Kanonuueckue Gpopmbl JOrHuecKux
BbIpakeHU1. COBEPILICHHBIE
JTU3BIOHKTUBHBIE 1 KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOEHUS O TabJIHIIe UCTUHHOCTH

54

Jlormdeckune 3JeMeHTHl B COCTaBe
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KOMIIbIOTEpa

55

56

Tpurrep. Cymmarop. MHoropaspsiaHblit
CyMMarop

[TocTpoeHue cxem Ha JIOTHYECKUX
3JIeMEHTaX. 3alKch JJOTHIECKOTO
BBIPQKEHUS 110 JIOTHYECKOH cXxeMe

S7

MI/IKpOCXCMBI N TCXHOJIOI'Us UX
IIpOU3BOJCTBA

58

[IpencraBienue LenblX YUCEN B IaMATH
KoMIIbtoTepa. OrpaHn4eHHOCTh AUana3oHa
qycesl IpYU OTPaHUYEHUU KOJIMYECTBA
pa3psaoB. [lepenonnenue pa3psaaHoil ceTku

59

60

61

be33nakoBbie U 3HAKOBBIEC JaHHLIC.

3HaKOBBIN OWT. JIBOMYHBIN JOTTOJTHUTETHHBIN

KO OTPULATCIIbHBIX YUCCIT

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuii, apudmernueckuit u
LUKJIMYECKUH CIABUTH

[[Iudposanune ¢ moMOLIbI0 TOOUTOBOMN
onepauuu «uckirovaromee NI

62

63

64

HpeI[CTaBJ'ICHI/IG " XPaHCHUC B IaMATHU
KOMITBIOTEPA BEIICCTBCHHBIX YHUCCIT

Brinonsenue onepaunﬁ C BCIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHMCIICHUAX

ITpakTuyeckas pabdora no teme «M3ydenue
MIOPa3psAHOTO MATMHHOIO IIPEICTaBIECHUS
LIEJIBIX U BELIECTBEHHBIX YMCEI»
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65 AHanu3 anropuTMoB 1
Dtarbl pelneHus 3a/1a4 Ha KOMITBIOTEpE.

66 HHCcTpyMeHTalbHbIE CPEACTBA: TPAHCISATOP, 1
OTJaT4MK, TPOPUINPOBIIUK
Cpena nporpammupoBanus. Kommusinys u

67 WHTEepIpeTaIus nporpaMm. BupryanbHbie 1
MaluHbl. IHTErpupoBaHHas cpeia
pa3paboTku

68 MeToapl OTJIAJIKK TIPOTPAMM 1

69 Turbl mepeMeHHBIX B S3bIKE 1
IPOTPaMMHUPOBAHUS

70 O06paboTKa LETbIX YUCET 1

71 O0paboTKa BEMECTBEHHBIX YHCEI 1

72 CiyuaiiHble U IICEBIOCIIYYaliHbIE YNCIIA 1

73 Berpnenus. CnoxHble yCI0BUs 1

74 [ukiel ¢ ycnoBuem 1
[{uKJIBI IO IEPEMEHHOM.

75 B3anMo3aMeHseMOCTh pa3IMUHbIX BUIOB 1
IIUKIIOB

76 O6paboTka HaTypabHBIX YHUCET C 1
WCTIOJIH30BAHNUEM IIUKIIOB
HaxoxxaeHue Bcex MpOCThIX YHCel B

77 3aJaHHOM Juarna3oHe [IpakTuueckas padoTa 1 05
o Teme «Pemenne 3a1ad MeToI0M '
nepedopar»

78 WNuBapuaHT nukia

79 JIoKyMeHTHpOBaHUE MPOTrpamMm
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80

OO6paboTka JaHHBIX, XpaHALIIMXCS B (aiimax

81 Pa3Ouenue 3amaun Ha rog3anayu
Vcnonp30BaHue CcTaHAAPTHOM OMOIMOTEKH

82 A3blKa IporpaMMmupoBanust. [lonkmouenue
OUOIMOTEK MOAIPOrPaMM CTOPOHHHUX
MPOU3BOAUTEEH

83 [Toxnporpammel (iporeypsl U (pyHKITHH)

84 [Toanporpammsl (Tpoueaypsl U (YHKITUH)

85 [IpakTuyeckas padora mo teme "Pazpaborka
nojmnporpamMm"
Pexypcus. PekypcuBHbIe 00BEKTHI

86 (ppakrainsr). PexypcuBHbIE IPOLIEAYPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka s
OpraHU3aIH PEKYPCUBHBIX BBI30BOB

87 [IpakTuueckas padbota 1o Teme
"PexkypcuBHBIE TOATPOrpaMMBbI"

88 MoaynbHBIN IPUHLUIT IOCTPOCHUS
porpamMm

89 YucaeHHbIE METOIBI

90 [TpakTryeckas pabora no reme «HucneHHoe
peleHre ypaBHEeHUI»

01 Hcnonb30BaHue TUCKPETU3AUH B
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTuueckas pabota 1o Teme

92 «[TpubmmKxEHHOE BRIYNCIICHNE UTHH KPUBBIX
U TIomaeit Gpuryp»

93 [IpakTuyeckas padora no Teme «Ilonck
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MakcuMyMma (MUHUMYMa) QyHKIIUN

94

95

96

97

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AAropuTMBI 00pAaOOTKH CUMBOJIBHBIX CTPOK:
MOJCYET KOJTMUECTBA TTOSBICHUI CHMBOJIA B
CTpOKE

Aaroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3zbueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM
CUMBOJIaM

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOKMCK MOJCTPOKU BHYTPH JaHHOM CTPOKH;
3aMeHa HallICHHOH MOJCTPOKHU Ha IPYTYIO
CTPOKY

[IpakTuueckas pabota no teme "O6padboTka
CTPOK C MCIOJIb30BAaHUEM (PYHKIIHIA
CTaHJAPTHON OMOJIMOTEKH s3bIKA
IIPOrpaMMUpOBaHUA"

98

['enepanus ciioB B 3a1aHHOM alihaBUTE

99

100

MaccuBbl 1 IOCIIEJOBATENBHOCTH YHCEIL.
[IpakTuueckas padbota no Teme "3anonHeHne
MaccuBa'

O06001IEHHbBIE XapaKTEPUCTUKH MacCHBa

0.5

101

JIMHEWHBII MONCK 3aJIaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHeHBIA IOUCK 3aJaHHOIO 3HAYEHUS B
maccuBe"

0.5

102

[IpakTuueckas pabora no teme "Ilonck
MUHUMAaJIbHOTO (MaKCUMAJIBHOT'0) 3JIEMEHTa
B YMCJIIOBOM Maccuse"
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CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[IpocTeie METOIbI COPTUPOBKH.

103 1 0.5
[IpakTrueckas padota o Teme "lIpocTeie
METO/Ibl COPTUPOBKH MaccuBa"
CoptupoBka ciusinueM. beictpas

104 coptupoBka MaccuBa (amroputm QuickSort). 1 05
[IpakTrueckas padota mo Teme "beicTpas '
COpPTUPOBKA MaccuBa"
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTnueckas pabora 1mo reme 1 0.5
" JIBOMYHBII MOUCK"

106 JIByMepHBIE MACCUBBI (MaTPHULIbI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIL 1

108 Pemrenue 3a1a4 aHanm3a JaHHBIX 1

109 CpencTBa TEKCTOBOIO Ipolieccopa 1

110 KomnerorepHas BEpcTka Tekcra 1
[IpakTuyeckas pabota no Teme "Bépcrka

111 JOKYMEHTOB C MaTeMaTHYECKUMHU 1 1
bopmymnamn"

112 NHCTpyMEHTHI pelieH3UpOBAHUS 1

113 [IpakTuueckas pabota mo Teme 1 1
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
O6naunble cepBuchl. KomtekTuBHas padora

114 ¢ nokymentamu. [Ipaktudeckas pabota mo 1 05
teme "KosnekTuBHas paboTa ¢ '
JToKymMeHTamu"

115 AHamu3 ganHbix. boipme naHnHble 1
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116

MarmmHaHOE 00y4eHe

117

118

AHaIM3 JaHHBIX C TOMOIIBIO IIEKTPOHHBIX
TadJIUIL

[IpakTrueckas pabota o Teme "AHanu3
JAHHBIX C TOMOUIBIO AJIEKTPOHHBIX TadIUI"

119

[TocTpoenne rpagukoB GyHKIIHIA.
[IpakTuyeckas padora no Teme "Harmsianoe
[IPEJCTAaBICHNUE PE3yJIbTaTOB
CTaTUCTUYECKON 00pabOTKHU JaHHBIX B BUJIE
JMarpaMM CpeICTBaMH pelakTopa
AJICKTPOHHBIX TabIUIT"

0.5

120

Jluaun Tpenna. [IpakTuueckas padbota mo
teme "IloxOop muHUM TpeHaa,
MporHo3upoBanue"

0.5

121

[Ton6op mapamerpa. [IpakTuueckas padora
1o TeMe "YncneHHoe peleHne ypaBHeHH ¢
MOMOIIIBIO TTo100pa mapamerpa"

0.5

122

OnTuMu3zaius Kak MOUCK HAUITYYIIero
pelIeH sl B 3aJaHHBIX YCIOBHUSX.
[IpakTuueckas pabora no teme "Pemienue
3a]1a4 ONTUMH3AIHHN C TIOMOIIIBIO
ANEKTPOHHBIX Tabnui"

0.5

123
124

PesepBHOE Bpems

PesepBHOE Bpems

125
126

PesepBHOE Bpemst

PesepBHOE Bpems

127

PesepBHOE Bpemst

S

38




128 PesepBHOe Bpems 1
129 PezepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PesepBHOe Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PezepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5
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11 KJIACC

Ne
n/n

Tema ypoka

KonunuectBo undopmarmu

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

AJIFOpI/ITMBI CXXaTusd JaHHBbIX

Anroput™m Xaddmana

[IpakTuueckas pabora no teme "Cxkatue
JTaHHBIX C IOMOILBIO aJITOPUTMa
Xapdmana"

Ausroputm LZW

AJTOPUTMBI CKATHS TaHHBIX C TIOTEPSIMH.
[IpakTuueckas pabora no teme "Cixkatue
JTaHHBIX ¢ ToTepsmu (anroputmsl JPEG,
MP3)"

CKOpOCTL nepeaayn JaHHbIX

0.5

[TomexoycToitunBbIe KOJIBI

[IpakTuueckas pabota 1mo Teme
"[TomexoycroitunBbie KOABI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumo/eiictaue. CucteMHbli 3 PexT.
VYnpasieHue Kak HTHPOPMalMOHHBIN
npouecc. OOpaTHas CBA3b

11
12

Mojaenu u MOJIeTUpPOBaHKUE
I'pader
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13

Pemenue 3a1a4 ¢ momorsio rpados

14 JlepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTuyeckas padora o Teme "[lonck

16 BBIUIPBILITHONW CTPATErvuu B UTPE C MOJIHON
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOI'O MHTEIUIEKTa

18 [IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTeIeKTa"
dopmanuzanus HOHATHUS aIrOPUTMA.

19 Mamuna TrroprHra Kak yHuBepcaibHas
Mozeib BeluuciaeHui. Tesnc Yépua—
Trropunra
[IpakTruyeckas pabora o Teme

20 "CocTtaBieHHe IPOCTOH MPOrpaMMBbI JUIsI
MamiHbl Teropunra"

21 Mammna [Tocta

22 Hopwmansnsie anropugmel Mapkosa
ANTOpUTMHUYECKH HEpa3peIuMble 3a1a4H.

23 3agada octaHoBa. HeBO3MOXKHOCTH
aBTOMaTHYECKON OTJIAKU MPOrpaMM

24 Cno’KHOCTb BBIYHMCIICHUM
[Torck MpOCTHIX YKCeN B 3aJaHHOM

25 JMaTa30He ¢ TIOMOIIBIO AJITOPUTMA
«permeto Dparocheran

26 [IpakTuyeckas padora no Teme "[lonck

MPOCTBIX YHUCCII B 3a/ITaHHOM I[I/Ial'la3OHe"
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27

MHoropa3psiiHbI€ LENIbIE YUCIIA, 3aJa41
JUIMHHOM apu(METUKH

28

29

30

31

[IpakTuyeckas pabora o Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT'0pa3psHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
O0TOOpaKeHHMs ). XOI-TaOIUIIBI.
[Toctpoenue andaBUTHO-9YACTOTHOTO
CIIOBapst ISl 3aIaHHOTO TEKCTa

[TpakTrueckas paboTa mo Teme
"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

AHam3 TekcTa Ha eCTECTBECHHOM S3BIKE.
Brimenenune mocneaoBaTeIbHOCTEH 110
mabsnony. PerynspHsie BepaeHUs.
YacToTHBIN aHAIU3

32

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM s3bIKe"

33

34

35

Crexku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO

BBIPpAXKCHUSA

Brruucnenue apudmerniyeckoro

BBIPpAXKCHUS, 3alIUCAHHOI'O B HOCT(I)HKCHOﬁ

dbopme
[IpakTuyeckas pabora o Teme
"Brruncienue apupmMeTun4eckoro

BBIPpAXKCHUS, 3alIUCAHHOIO B HOCT(I)HKCHOﬁ

dbopme"

36

Ouepenu. Micnionp3oBanue odepeu s
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BPCMCHHOI'O XpaHCHHA JaHHBIX

37

38

39

40

[IpakTryeckas pabora 1o Teme
"UcnonwszoBanue ouepenu"”

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIbIO
CCBUTOYHBIX CTPYKTYD. [[BonuHbBIC
(6unapueie) nepesbs. [locTpoeHue nepesa
JUTSI 33JTAHHOTO apr(PMETHYECKOTO
BBIPKCHUS

[IpakTrueckas paboTa Mo Teme
"Hcnosb3oBaHue AepeBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

PexypcuBHbIe anropuTMbl 00X0/1a AepeBa.
Hcnonb30BaHue CTEKa M OYEPEIH JUIS
o0xoma nepena

41

PexypcuBHbIe anropuT™Mbl 00X0/1a AepeBa.
Hcnonp30BaHue CTEKA U OUSPEIN JUISI
o0xoja repena

42

AnroputMmsl Ha rpadax. [Toctpoenue
MUHHMAaJIBHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

44

O6xon rpada B rmyouny. O6xox rpada B
HIUPUHY

KonnyecTBo pa3nuyHbIX MyTel MEeX1y
BEpLIMHAMU OPUEHTHPOBAHHOTO
alMKJINYEeCKOro rpaga

45

Asnroput™ JIeHKCTpBI.
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46

[IpakTuyeckas pabora o Teme
"Beruncienue JiIMHbI KpaTyauilero myTa
MEXy BeplIiiHaMHu rpada (aIroputm
Heitkerpsn)"

47

48

49

50

Anropurm ®noiinga—Yopamuia

3azayu, pemaeMble ¢ TOMOLIBIO
JUHAMHUYECKOI0 IPOrpaMMHUPOBAHUSA:
BBIUUCIIEHUE PEKYPCUBHBIX ()YHKIIUN

[IpakTuyeckas pabora no Teme
"Borunicnenue pekypcuBHBIX (PYHKIIHN C
MIOMOILBIO JMHAMUYECKOTO
nporpaMmmMupoBaHus"

321,[[3.‘11/1, peumacMbI€ € ITIOMOIIbIO
JAUHAMHWYCCKOI'O IIpOrpaMMHUpPOBaHHA:
MOJCYET KOJIUUECTBA BapUAHTOB

51

[TpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPHAHTOB C IIOMOIIBIO
JUHAMHYECKOTO IporpaMMUpoBaHus"

52

53

54

3aiauu, pemraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMpOorpaMMHUpPOBaHM:
3a1a4yu OIITUMHU3aInu

[TonsTre o mapagurmax

nporpaMmupoBanusi. O630p sI3bIKOB
MIPOTPaMMHUPOBAHUS

[Tonatue 06 00BEKTHO-OPHUEHTUPOBAHHOM
IPOrpaMMUPOBAHUH

55

OO0BeKTHI U Kinacchl. CBOMCTBA U METOIbI
00BEKTOB
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56

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

[IpakTuueckas pabota 1o Teme

S7 "Hcnonp30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOJIX0Aa
[TpakTuyeckas padora "Pa3paboTka

59 MIPOCTOM MPOTPaMMBbI C UCTIOJIb30BAHHEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota mno

60 teme "Pa3paboTka Kiracca, HCIOIb3YIOIIETO 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm

62 [IpakTuueckas pabota 1o Teme 1
"Pa3paboTka nepapxuu KiaccoB"
Cpenpl ObICTPOIl pa3pabOTKU MPOrPaMM.

63 [TpoexTpoBanue nHTEpPEiica
MIOJTb30BATENS

64 [TpoexTupoBanue uHTEpPeiica
MIOJTb30BATENS

65 Vcnonb30BaHue TOTOBBIX YIIPABIIEMBIX
3JIEMEHTOB JIJIs TIOCTPOEHUs MHTepdetica
[IpakTuueckas pabota 1o Teme

66 "Pa3zpaboTka mporpamMmsl ¢ rpad)uaecKuM 1
unrepdeiicom”

67 W3yuenne BTOpOro si3bIKa

MIPOTrpaMMHUPOBAHUS
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68

N3yuenue BTOPOro s3bIKa
IIPOrPaMMUPOBAHHUS

69

70

71

DTanbl KOMIIbIOTEPHO-MAaTEMAaTUYECKOTO
MOJCIIUPOBAHUS

JluckpeTruzanys Ipu MaTeMaTHIYeCKOM
MOJICIIMPOBAHUU HETIPEPHIBHBIX TIPOIIECCOB.
MopenupoBaHue JBHKESHUS

[TpakTrueckas paboTa mo Teme
"MonenvupoBanue ABMKEHUS"

72

MonenrpoBaHue OMOJIOTUYECKUX CUCTEM.
[IpakTuueckas pabota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX crcTeM"

0.5

73

74

75

MaremMmaTtudeckue MOJICIN B SKOHOMHUKE.
BrrunciurenbHble 3KCIIEPUMEHTHI C
MOJICIISIMHA

BepositHocTHBIe MOgenu. [IpakTrueckas
pabota mo Teme "HMmutanronHoe
MOJEJIIMPOBAHUE C TOMOILBIO METO/1a
MonTe-Kapno"

KoMmbproTepHOE MOIETMPOBaHUE CUCTEM
yIIpaBJIeHUS

0.5

76
77

O6paboTka pe3ynbTaTOB IKCIEPUMEHTA

TabnuuHble (pensnoHHbIE) 0a3bl TaHHBIX

78

[Touck, coprTupoBKa U GUIbTpaLHs
JAHHBIX. 3aMpOChl HA BBIOOPKY JTaHHBIX.
3anpocsl ¢ mapameTpaMu. Beruucisiemsle
T10JIS B 3aIpocax

79

[IpakTuueckas pabora no teme "Pabora c
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roroBoii 0a3oi JaHHbIX"

Muororabanuable 0a3bl JaHHBIX. THIB

80 cBsi3el Mexay Tabnunamu. Baemnui
Kir04. I{emocTHOCTh 6a3bl JaHHBIX
[IpakTuyeckas pabora 1o Teme

81 "Pa3paboTka MHOTOTaOINYHOM Oa3bI
JAHHBIX"

82 3anpockl K MHOTOTAOJIMYHBIM 0a3am
JTAHHBIX

83 [IpakTrueckas padota mo Teme "3anpocsl K
MHOTOTA0IMYHOM 0aze JaHHBIX"

84 SA3bik ynpasienus gauHbiMu SQL
[IpakTuueckas pabota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKA
SQL"

86 Hepensimmonnsie 60a3pl JaHHBIX.
DKCHepTHbIE CUCTEMBbI

87 WHTEepHET-IPUITIOKEHUS
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 gacTsax caiita. TeXHONIOTHUs «KIMEHT —
cepBep», €€ TOCTOUHCTBA U HEOCTAaTKU

89 OcHoBsl si361ka HTML

90 IIpakTuyeckas padora o Teme "Coznanue
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHoBbl s1361ka HTML

92 OcHoBgsl s13p1ka HTML

93 [TpakTudeckas padota o Teme "Coznanue
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BEO-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEANIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

9 OcHoBbI KackaaubIx Tadaui cruiei (CSS)
IIpakTuyeckas pabora o Teme

95 "OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO 1
KAaCKaIHBIX Ta0muI cTriiei"

96 Cuenapuu Ha s3bIKe JavaScript

97 Cuenapuu Ha si3b1ke JavaScript

98 ®dopMbI Ha BEO-CTpaHHUIIC

99 [IpakTuueckas padbora no teme "O6paboTka 1
TaHHBIX Gpopm"

100 Pa3memenue Beb6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka (aiiyioB Ha calT
Kanpuposanue. Hcnpasnenue

101 nepcneIfTI/IBH. I'ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHNe LBETHBIX U300pakeHUI
BBon nzo0pakeHuit ¢ HCOIB30BaHUEM

102 Pa3MYHBIX TUPPOBBIX YCTPOUCTB. 0.5
[IpakTruyeckas pabora no Teme "O6paboTka '
¢ poBeIx Gortorpadpuit”
Perymb. Pabota ¢ obnactsimu. @uibTpsl.

103 [IpakTuueckas pabora no teme "Peryuib 0.5
undpoBbIx Gororpaduit”
MHorocnoitasie n300paxeHus. TekcToBbIe

104 ciou. Macka cios. Kanansl. Coxpanenue

BBIIEIIEHHON 00JIacTh
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[IpakTuyeckas pabora o Teme

105 . 1 1
"MHorocoitHbsIe n300paxeHus"
[ToaroroBka WiLTFOCTpAIMii 1715 BEO-CalUTOB.

106 [IpakTuyeckas pabora o Teme 1 0.5
" AHUMHpOBaHHBIC N300paXKeHUs"

107 Bekropnas rpaduka. Bekropuzamus 1
pacTpoBBIX N300pakeHU

108 [IpakTrueckas padota o Teme "BekTopHas 1 1
rpaduka"

109 [TpuHIHITBI TOCTPOCHUS U PEAAKTUPOBAHUS 1
TPEXMEPHBIX MOJEIEN

110 [IpakTuueckas pabora no teme "Coznanue 1 1
MPOCTBIX TPEXMEPHBIX MOAeeH"

111 Cerounsie Mogenu. Marepuabl 1

112 [IpaxTuueckas padora no teme "CerouHble 1 1
moxmenn"

113 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS. 1
Kamepsl
[IpakTuueckas pabota 1o Teme

114 P ap 1 1

Pengepunr

115 AnnutuBHbIE TexHONOTUH (3D-pUHTEpPHI) 1

116 [ToHsITHE O BUPTYaATBLHOM PEATBHOCTH U 1
JIOTIOJTHEHHOM peaJIbHOCTH

117 PesepBHOE Bpemst 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHoe Bpems 1
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121 PesepBHoe Bpems 1
122 PezepBHOE Bpemst 1
123 PesepBHOe Bpems 1
124 PesepBHoe Bpems 1
125 PezepBHOE Bpems 1
126 PesepBHOe Bpems 1
127 PezepBHOE Bpemst 1
128 PesepBHOe Bpems 1
129 PezepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PezepBHOE Bpemst 1
132 PesepBHOe Bpems 1
133 PezepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE BpeMs 1
OBUIEE KOJIMYECTBO YACOB I1O 136 36.5

[NPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUA

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

1.

3namu (nonumams)

11

[TonnMaHre OCHOBHBIX TPHUHIIUIIOB YCTPOMCTBA M (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB; TEHICHIIUN
pa3BUTHs KOMIIBIOTEPHBIX TEXHOJOTHHU; BJIAJICHUE HaBBIKAMH pPa0OThI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH MPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnuyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIIAX OpraHU3alUd U

Q)YHKHI/IOHI/IPOB&HHH KOMIIBIOTCPHBIX ceTeu

1.3

ITormmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopMaun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAOOTKM YMCIOBOM M TEKCTOBOM
uHpopManuy (3amMCh 4YMCEN B TO3UIMOHHOW CHCTEME CUYHUCIEHHUS,
JENUMOCTh LIENBIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3PSAHBIX LEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U I[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJAEHUSIMH O 0a3ax HaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCTHX; HaJIn4yue Hpe,Z[CTaBJ'IeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brnanenue TeopeTMUECKMM anmapaTtoM, IIO3BOJIIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aIaHHOI0 HATypaJbHOTO YHCIA B PA3IMYHBIX CHUCTEMAax
CUMCIICHUS; BBINOJHATH MpPeoOpa3oBaHUsl JIOTMYECKHX BbIPAKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; ONMpPENeNsATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO IyTell MexXJ1y BeplLIMHAMHU

OPUEHTUPOBAHHOTO ALMKINYECKOro rpada
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Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJCIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJYUEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHUBATh aJICKBaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 3a/layll  aHAU3a JaHHBIX
(mporuHo3upoBaHue, KJIacCU(pUKAIKS, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHUMATh MOCJIEeI0BATEIILHOCTh PEIleHUsl 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BEIOOp W (WIM) TOCTPOCHHE MOJEIH, Tpeodpa3oBaHUE JTaHHBIX,

BU3yalIn3alMd JaHHBIX, HHTCPHOPCTALUA PE3YJILTATOB

2.3

2.4

YMenue onpenensiTh HHHOPMANMOHHBIA 00hEM TEKCTOBBIX, IpadHUecKUX
Y 3BYKOBBIX JIAHHBIX IIPHU 3aIaHHBIX MapaMeTpax JUCKpPETU3aluu. Y MEHUE
ONIPEAENATh CPEAHIOK CKOPOCTb IEpEeNadyd  JaHHBIX, OLIEHUBATH
W3MEHEHHE BpPEMEHH Iepelayd NpU H3MEHEHUH HWH(OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBsI3U

YMeHue CcTpouTh KO, OOECIEeYMBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh IMPU PEHICHWHM 337a4 CBOMCTBA IMO3WIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B IMO3UIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHEM;  yMEHUE  BBIIOJHATH

apI/I(l)MeTI/ILIGCKI/IG Oornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIenoBaTb 00JacTh  MCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBS3aHHBIE C aHAINU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O aTUKIIMYCCKOTO rpa(ba)

2.8

YMeHHue UCIoNIb30BaTh ACPEBbS NIPU aHAIN3E U IIOCTPOECHUU KOJOB M IS
NpeCTaBICHU apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTUPOBKM; YMEHHE CTPOUTH AECPEBO WIPHI IO 3aJaHHOMY

aIropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO
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2.9

UTPBI

VYMeHue aHalu3MpoBaTh AITOPUTMBl €  HCIOJb30BaHUEM  TaOJIMIL
TPACCUPOBKH; ONpPEIENATh 03 MCIOJIb30BAHUS KOMITBIOTEPA PE3YIbTATHI
BBIIIOJIHEHMS HECJIOKHBIX MIPOTrpaMM, BKIIFOYAKOLIUX LIMKJIbI, BETBICHUS U

MMOAIIPOIrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

VYMeHue OoIpenenaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE AITOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMUTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU Il pCIICHUSA OI[HOﬁ 3aga4u

211

Brnanenue yHUBEpCadbHBIM — S3BIKOM IMPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusIMU 0 0a30BBIX
TUTAX JAHHBIX M CTPYKTypax HAaHHBIX; YMEHHUE HCIOJIb30BaTh OCHOBHBIC
VIOPaBISIOMUME  KOHCTPYKIMHU;  YMEHHE  OCYIIECTBISATh  aHalu3
MPEIUIOKEHHOW ~ MPOrpaMMBI:  ONPENENSITh  PE3YyJbTaThl  PaOOTHI
MpOrpamMMbl MPHU 33JaHHBIX MCXOJHBIX JAHHBIX; OMPENENATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIaHHBIE, KOTOpble MOTYT MpHUBECTH K omuOke B paboTte
nmporpamMmbl;  (OpMyNIHpOBaTH  MPEMIOKEHUS MO  YIYYIICHUIO

IIPOrPaMMHOT0 KO/1a

2.12

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpaMmupoBanus Beicokoro yposas (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCell, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHMBOB: TMIPEJICTABICHWE YHWCIa B BUIE HaboOpa MPOCTHIX
COMHOXMHTENEH; HaxX0oXJIEeHHE MaKCHUMalbHOW (MUHUMAaJIbHOHN) uU(pHI
HaTypaJbHOTO YHCIIA, 3alIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He mpeBblmaonmM 10; BblUuCIeHHEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHET0  apu(METUYECKOTO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCIIOBMIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; yMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTPaHWYCHUH Ha JHMara3oH WX BO3MOXKHBIX 3HAYCHHH, NMPUMEHSTH MPH
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpE.H,
JIepeBbs1); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI IS
00pabOTKM YHMCIIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIb30BATH MPU
pa3paboTKe mporpaMM OMOTMOTEKH MOANPOTrpaMM; YMEHHE MCIIOJIb30BaTh

CPEJICTBA OTJIAJKH IPOTrPaMM B CpPEZI€ MPOrPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_UJI JJIsL aHaJln3a,

53



2.14

npeacTaBieHus U 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP OMTHMAIBHOTO
peleHus, moadop JMHUM TPEHJA, pPEeIIeHHE 3a/ad MPOTHO3UPOBAHUS);
YMEHHE UCIOJIb30BaTh TaOJWuHble (pEeIsIMOHHBbIC) 0a3bl JaHHBIX U
CIPaBOYHBIC CHCTEMBI

YMeHHEe OpraHM30BBIBATH JIMYHOEC HH(DOPMAIMOHHOE IPOCTPAHCTBO C
UCTIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(POBBIX  TEXHOJOTHIA;
NOHMMaHHE BO3MOXKHOCTEH IIM(PPOBBIX CEPBUCOB T'OCYJAPCTBEHHBIX

yCIIyT, TUGPOBBIX 00pa30BATEIILHBIX CEPBUCOB

54



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IO UH®OPMATHUKE
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 Hudposast rpaMOTHOCTH
OCHOBHBIE TEH/ICHIIMY PAa3BUTUSI KOMIIBIOTEPHBIX TEXHOJOrUM. [lapainensHble
11 BBIYMCIIEHHS. MHOrOnpoueccopHble cucTeMbl. Pactipenenénnbie
BBIUUCIIUTENILHBIE CUCTEMBI M 00paboTKa OOJBIINX JAHHBIX
[IpyHUKIIBI MOCTPOECHMS U annapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
12 CereBble mporokosnbl. Cerb HWurepHer. Agpecanuss B cetu HHTepHer.
' [Mporokonsr creka TCP/IP. Cucrema nmomeHnbix umén. Paznenenue IP-cetn nHa
MOJACETH C IIOMOIIbIO MAaCOK MOJCETEMN
daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenICHUS U
1.3 uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamst. [llaGnoHbl i omucaHus
rpymi ¢aiinos
14 CkopocTp mepenaud  JaHHBIX. 3aBUCUMOCTb  BpPEMEHHM Mepelayd  OT
' MH(OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U
HIudposanre naHHBIX. CHMMETpUYHbIE U HecUMMeTpuuHble MHUQpHL. [Ludpsr
1.5 npoctoit 3amensl. [udp Lezaps. udp Buxkenepa. AnroputMm mmdppoBaHus
RSA
Kozpl, nmo3Bossitoniie 00Hapy>KUBaTh U UCIPABIATh OMIMOKH, BOSHUKAIOIINE TTPU
1.6 nepenave qaHHbIX. Paccrosuue Xommunra. KogupoBaHnue ¢ moBTOpeHHEM OHTOB.
Konasr XsMmMuHTa
2 Teopernueckue 0OCHOBBI HH(OPMATUKH
JlBonuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
21 JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
' VYcenoue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO
nepesa
Teopernueckne mMoAXoAbl K OIEHKE KoiuuecTBa HHGpopMauuu. EauHUIbI
99 U3MepeHus KonudectBa uHPoOpMaruu. AJGaBUTHBIA MOAXOI K OICHKE
' KojuuecTBa WHGoOpManuu. 3akoH aAauTUBHOCTH uH(popmanuu. Popmyna
Xaptnu. Uudopmarus u BepositHocTh. Dopmyia [llennona
Cuctembl cumcnenus. Pa3BépHyTas 3amuch ILETIBIX M JPOOHBIX YHCEN B
53 HO3UIIMOHHON cucTeMe cuncieHuss. CBoOHCTBAa MO3UIIMOHHOM 3alWCH YHCIIA:

KOJIMYECTBO I_[I/I(l)p B 3amucCH, IIpHU3HAK ACJIMMOCTHU YHUCJIa HA OCHOBAHUC CHUCTEMBIL

CUHUCIICHUS. AJIFOpI/ITM nepeBoaa nuejioro 4mucia 1u3 P-nuHoli cMCTEMBI CUMCIIEHHS
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2.4

2.5

B JICCATUYHYIO. ANTOPUTM TepeBoJa KOHEYHOH P-uuHON IpoOu B AECATUUHYIO.
AJNTOpUTM TepeBoja LEJIOro YHciaa U3 JECATHYHOW CHUCTEMBbI CUHCICHHS B P-
nunyro. IlepeBoj KoHeuHOW necATHUYHON npobu B P-munyro. J[BonmuHas,
BOCBMEpPUYHAS U IIECTHAALIATEPUYHAsI CUCTEMbI CUUCIICHUS, CBSA3b MEXy HUMHU.
Apudmerndeckre onepanuy B MO3UIMOHHBIX CUCTEMaX CUUCICHUS

TpounuHas ypaBHOBelIEHHasI CUCTeMa CUMCIIeHUs. JIBOMYHO-/IeCATUYHASA CUCTEMa
CUUCIICHUS

Komuposanue tekcroB. Koguposka ASCII. OnnobGaiitHbie koaupoBku. CTanaapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 0O0BEMA

TEKCTOBBIX COOOIIEHU

2.6

2.7

2.8

2.9

2.10

KomupoBanue n3o0paxenuii. Onenka nHGOPMAMOHHOTO 00bEMa TpaguuecKux
JTaHHBIX TIPU 33JaHHBIX Pa3pelICHUH U IIIyOMHE KOIupoBaHUs IBeTa. L[BeToBBIC
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 00BbEMa 3BYKOBBIX

AAaHHBIX IIPH 3aJJaHHBIX YaCTOTC JUCKPCTU3AINU U Pa3pAAHOCTH KOAUPOBAHUA

Anrebpa noruku. Ilonstue Bbicka3biBaHUA. Bbicka3biBaTenbHbIE (HOPMBI
(npeaukatel). KBaHTOpHI Cyl11eCTBOBAaHUS M BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaOuuibl HCTUHHOCTU. Jlormueckue BBIpa)KEHHS.
Jlornueckue ToxxaecTsa. Jlornueckue onepanny U onepanuy Haj MHOXKECTBAMH.
3akoHbl aiareOpbl JIOTMKU. OKBHUBAJEHTHBIE MPEOOPa30BaHMS JIOTMUECKHUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornyeckre QYHKUMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKHX
(GyHKIUH OT KOJTMYECTBa apryMEHTOB.

Kanonunueckue Gpopmbl TOrHuecKUX BbIPaXKEHHM

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/IH€ NCTUHHOCTHU

Jlormdeckne dleMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. IloctpoeHne cxeM Ha JOTMYECKHX 3JIEMEHTax Io
3aIaHHOMY JIOTMYECKOMY BBIPQKEHHUIO. 3alMCh JIOTMYECKOTO BBIPAXKEHUS 10

JIOTUYECKOH cXeMe

Mopenu u wmonenupoBanue. Llenu monenupoBaHusi. AJNEKBAaTHOCTh MOJIETH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[Ipencrasnenue pe3ynbTaTOB MOJICTUPOBAHUS B BUJIC, YIOOHOM TSI BOCIIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXEeMBbI, TAOIUIBL, TPadUKH).

2.11

[IpenacraBnenne nensIx 4YHCcel B NaMATH KoMmbroTepa. OrpaHUYEHHOCTh
JUana3oHa 4YHCell NPU OrpaHWYEHUH KoiudecTBa paspsaoB. llepenonHenue
pa3psaHoi ceTku. be33HakoBbIe M 3HAKOBLIC TaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN

HOHOHHHTCHBHLIﬁ KOJ OTpUIATCIILHBIX YUCCII.
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[ToGutoBbIe JOrMuyeckue onepanuu. Jlorndeckuid, apupMeTHUECKUl U
nuknudeckuii  casuru. [lludpoBanue ¢ moOMOmBIO MMOOMTOBOHM omepanuu

«uckirouaromiee MJIN»»

2.12

Hpel[CTaBHeHI/Ie BCHICCTBCHHBLIX YHCCII B MMaMATH KOMIILIOTCpA. 3Haqa1ua51 4acTb
u IIOpAAOK 4YHCIA. I[I/IaHa3OH 3HAYCHHI BC€HIICCTBCHHBIX YHCEII. HpOGJ’ICMBI
XpaHE€HHUA BCEIICCTBCHHBIX YHUCCII, CBA3AaHHBIC C OI'PaHUYCHHUEM KOJIHMYECTBa
pPaspAaaoB. Brinonaenue onepaunﬁ C BCIICCTBCHHBIMHU 4YHCJIaMH, HaKOIIJICHHC

OIITHOOK IIPpU BBIYUCIICHUAX

2.13

I'padpl. OcnoBuble moHATHA. Buasl rpados. Ommcanue rpadoB ¢ MOMOILIBIO
MaTpHll CMEXKHOCTH, BECOBBIX MAaTpUI], CIIMCKOB CMEXHOCTH. Pemenue
ATOPUTMUYECKUX 3alad, CBS3aHHBIX C aHaIM3oM TpadoB (mocTpoeHue
ONTUMAIIFHOTO TYTH MEXAy BepIinHamu rpada, ompeieleHHe KOIMYecTBa

Pa3JIMIHBIX HYTeﬁ MCXKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O AHUKINYCCKOI'O

rpaca)

2.14

2.15

HepeBbs. bunapaoe nepeo. JlepeBbs momcka. CrocoObl 00Xxoma jepesa.
[IpencraBnenne apupMeTUYECKUX BBIPAKCHUN B BUE JepeBa. Mcmonb3oBaHHe

l"pa(i)OB U JCPCBLEB IIPH OIMMCAHUU 00BEKTOB U IMPpOHECCOB OKPY’KAKOILICTO MHUpPa

JIMCKpeTHbIE UTPHI IBYX UIPOKOB € MOJNHOM MHpopmarueil. Iloctpoenne nepesa
nepebopa BapUaHTOB, ONHUCAHHE CTPATETMM WUIPbl B TaOIW4YHOU QopMe.

BeIArpsIliHbie U IPOUTPHIIIHBIE TO3ULUN. BEIMTPHIIHBIE CTPAaTETHH

2.16

3.1

3.2

3.3

CpencTtBa  MCKYCCTBEHHOTO  WHTeUIekTa.  Wnentudukanmus W MOUCK
n300paxkeHui, pacno3HaBaHue jull. Vcrosib30BaHHE METOJI0OB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00y4aronux cucreMax. Vcmnonp3oBaHne METOI0B HCKYCCTBEHHOTO

WHTEIIeKTa B podoToTexHuke. uTepHet Bemeld. HelipoHHusie cetu
ANTOPUTMBI Y IPOrPaMMHPOBAHHE

CDOpMaJ'II/IBaI_[I/ISI NOHATHUA aJITOPUTMA. Mamuna TBIOpI/IHI‘ a4 KaK YHUBCpPCAJIbHAA

MOJIEIIb BEIYUCIIEHUN

OreHka CIOXKHOCTH BbIUMCIEHHH. Bpems paboTel u 00BEM ucmonb3yeMoin
MMaMATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACUMIITOTUYECKON CII0)KHOCTH aJTOPUTMOB. AJITOPUTMBI  TOJIWHOMHUAIBHOMN
cnoxkHoctu. IlepeGopubie amroputmbl. [IpuMepbl pa3IMYHBIX —aJTOPUTMOB
peLIeHus OHOM 3a/1a4i, KOTOPBIE UMEIOT Pa3IUYHYIO CII0KHOCTb

OmnpeneneHre BO3MOXKHBIX pPE3YJIbTAaTOB Pa0OThl MPOCTEHIIMX aJITOPUTMOB
YIPABIEHUS WCHOJHUTEIAMA M BBIYMCIUTEIBHBIX anropuTMmoB. OnpeneneHue

HCXOJHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

3.4

AnroputMbel 00paOOTKM HaTypalbHBIX YHCEJ, 3allMCAaHHBIX B TMO3MIIMOHHBIX

CHUCTeMax CYHUCIIEHUs: pa3OueHue 3amucH Yucia Ha OTAeNbHble IUQPBHI,
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3.5

3.6

3.7

3.8

HAaXOXJICHUE CYMMBI W TIpOW3BeNeHUS LU(Dp, HAXOKIACHHE MaKCUMAIbHON
(MHHHMAITEHOW ) U PHL.

[IpencraBnenne uucia B BUae HaOOpa MPOCTHIX COMHOXHUTENECH. ANTOpUTM
OBICTPOTO BO3BEJICHHUS B CTETCHb. [IOMCK MPOCTHIX YMCEN B 3aJJAHHOM JIMaNa3oHe

C IIOMOIIBIO AITOPUTMA «PeuIeTo JparocheHar
MHoropaspsiIHbIe LeIble YUciia, 3a1a4i JITUHHON apu(pMeTUKN

SI3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl gaHHBIX:
LIEJIOYMCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIE, JIOTMYECKHE. BeTBieHus.
Cnoxuble ycnoBus. Lukiel ¢ ycinoBueM. [{UKIbI MO MEpeMEHHOM.

OOpaboTka TaHHBIX, XpaHALIMXCSA B ¢ailnax. TekcroBble M JBOMYHBIC (ailibl.
daiinoBbie nepeMeHHbIe ((aitnoBbie ykazarenn). Urenue u3 (Qaiina. 3anuce B
Gaiin.

Paz6uenue 3agaun Ha noazanaqn. IlognporpaMmel (mpouenyps! U QyHKIMN).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIHMOTEKH SA3bIKA IIporpaMMupOBaHus

Pexypcusi. PekypcuBHble mponeaypbl u (yHKiuu. Mcmnonb3oBaHue cTeka s

opraHnu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToabl. ToyHoe M npubamkEHHOE peleHus 3aaadu. YuciaeHHoe
pellleHrne YpaBHEHHMH C MOMOIIbIO Nojadopa mapaMerpa. UuclieHHblE METObl
pelleHrs YypaBHEHWH: MeToja T1epedopa, METOJ IOJIOBUHHOTO JICJIECHHUS.
[TpubnnxEHHOE BBHIYMCIECHUE JJIUH KPUBBIX. Bpluncinenue riomaneit ¢uryp c
MOMOIIbI0 YUCICHHBIX METOAOB (METOJ MPsIMOYTOJbHUKOB, METOJ| Tpameuui).
[Tonck maxkcumyma (MHUHHMYyMa) QYHKIMH OJHOM NEpPEeMEHHON MeToJI0M

ITOJIOBUHHOT'O ACJICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JaHHbIX.  BcTpoeHHble  (QyHKIMM  sI3bIKa
MPOrpaMMHUPOBAHUS SISl 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJCYET KOJMYECTBA IOSBIECHUI CUMBOJIA B CTPOKE,
pa3bueHue CTPOKM Ha CJOBa MO MPOOENbHBIM CHMBOJIAM, TOUCK MOJCTPOKH
BHYTPU JaHHOM CTPOKHM, 3aMEHAa HaWJIEHHOW MOACTPOKHM Ha JPYTyl0 CTPOKY.
I'enepanust Bcex CiOB B HEKOTOpOM aiipaBUTE, YIOBJIETBOPSIOUIMX 3aJaHHBIM

OrpaHHUYCHUAM. Hp606pa3OBaHI/IC quciia B CUMBOJIBHYIO CTPOKY U O6paTHO

3.10

MaccuBel W TOCIEAOBATEIBHOCTH  4YHCEN. BpiuncieHne 0000MEHHBIX
XapaKTEPUCTUK JJIEMEHTOB MACCHMBA WJIM YMCJIOBOM IOCIEA0BATEIbHOCTH
(CyMMBI, TIPOW3BENEHUS, CpPEAHEr0 apu(PMETHIECKOTO, MHUHHUMAIBHOTO W
MAaKCUMaJbHOTO 3JEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBIETBOPSIOIINX
3aIaHHOMY YCJIOBUIO). JIMHEWHBIM MOUCK 3alaHHOTO 3HAYEHHS B MAacCHUBE.
Anroput™mbl pabOTBl C SJIEMEHTaMHU MAacCHBa C OJHOKPATHBIM MPOCMOTPOM

MaccuBa. COpPTHpPOBKAa OJHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKH
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(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpoOBKa
ciusinueM. beictpas coptupoBka maccuBa (amroputm QuickSort). JIBouuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBEC

3.11

JIBymMepHBIE MacCHBBI (MaTpHUIbl). ANTOPUTMBI 00pPaOOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOIO YHCJIOBOIO MaccuBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPDHOM MAacCCHUBE, BBIYMCICHHE MaKCUMyMa
(MMHMMYMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAaHOBKA CTPOK U

CTOJIOIIOB IByMEPHOTO MacCHBa

3.12

CnoBapu  (accOUMaTUBHBIE  MAacCHBBI,  OTOOpaykeHUs).  XOII-TaOIUIBL

HOCTpO@HI/IC aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapsA AJIA 3aJaHHOI'0 TCKCTa

3.13

3.14

Creku. AHanu3 NpaBUIBHOCTH CKOOOYHOrO BBIpaXEHUs. Bbrunmcienue
apu(pMEeTHYECKOr0 BBIPa)KEHUS, 3alIMCAaHHOT0 B MOCT(HUKCHOM (opme.

Oqepemzl. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHMe MHHHMMaJIBHOTO OCTOBHOIO JiepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHUPOBAHHOTO Tpada. KommuecTBo pasinmyHBIX
myTeil MeX1y BepIIMHAMHI OPUEHTHPOBAHHOTO AIMKIMYECKOTO Tpada. ANropurm

JlerKkcTphl

3.15

3.16

JepeBps. Peanuzanus nepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BOMUYHBIE
(Ounaphsbie) nepeBbs. IlocTpoeHue nepeBa A 3aJaHHOTO apuU(METHUYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMbl 006xoja aepesa. Vcnonb3oBaHue cTeka u
ouepeau st 00xoza iepena

JluHaMH4YeCcKOe IPOrpaMMHUPOBAHNE KaK METOJ PELIEHUS 33[a4 C COXPaHEHUEM
IMPOMCIKYTOYHBIX PE3YJILTATOB. 3a)1aq1/1, pemracMbIC C MOMOIIBIO JUHAMUYCCKOT'O
IIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapHUaHTOB, 3ala4u OIITUMU3AlIUN

3.17

[Tonatue 00 OOBEKTHO-OPUEHTHPOBAHHOM NpPOrpaMMupoBaHUH. OOBEKTH H
kiaccel. CBoiicTBa 1 MeTobl 00BeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJM3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

WNukancynsanms, HacaeqoBaHue, TOIUMOPHU3M

NudopmaninoHHbIE TEXHOJIOTUN

4.1

Ananmu3 naHHbIX. OCHOBHBIE 3a/laud  AHAJIW3a JIAHHBIX: MPOTHO3HPOBAHUE,
KIaccuduKanus, KilacTepu3alnusi, aHaau3 OTKIOHeHWi. [lociemnoBaTenbHOCTH
pelleHus 3a/la4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OUUCTKA U OIEHKA
KauyecTBa JaHHBIX, BBIOOp W (WJM) TOCTPOCHHE MOJENH, MpeoOdpa3zoBaHUe
TaHHBIX, BU3yalM3allisl AaHHBIX, UHTEPIPETANusl pe3yabTaToB. l[IporpaMMHbIe
cpenctBa U VHTEpHET-CEpBHUCH Uii OOpaOOTKM M TPEICTABJICHUS JTaHHBIX.

Bonbmme nannpie. MammaHOe 00yueHue
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4.2

4.3

4.4

AHanu3 [aHHBIX C IIOMOIIBIO 3JIEKTPOHHBIX TalnuL. BbluncieHue cymMsl,
cpemHero  apuMETHUecKoro, HaubOosbmiero (HAaUMEHBIIETO)  3HAYCHUS
nuanazoHa. Berumcrnenue ko3(pduiueHTa KOppeinsuuu JBYX pSJIOB JIaHHBIX.
[TocTtpoenne cronOuaThIX, JUHEHYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkuui. [lon6Gop nuHUYN TpeHAaa, peleHre 3a1a4 IPOrHO3UPOBAHHUS.

Pemenue 3aaa4 OITUMH3allH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[

I[I/ICerTI/I?»aL[I/ISI npu MaTeMaTn4CCKOM MOACIINPOBAHUN HCIIPCPBIBHBIX
IIponIeccCoB. MO,Z[GJIHpOBaHI/Ie JABHXCHHA. MOI[CJ'H/IpOBaHI/Ie OMOJIOrHMYECKUX
CUCTEM. MareMaTudecKue MOACIHN B O9KOHOMUKEC. BrrancaurensHbIe
OKCIICPUMCHTBI C MOICIIAAMU. O6pa60TKa PE3YyJIbTATOB SKCIICPUMCHTA. MCTOI[
HaMMCHBIINX KBaJApPaTOB. OIIGHKa YUCJIOBBIX MapaMETpOB MOACINPYCMBIX
00BEKTOB U MpoucCcCoB. BoccranoBinenne 3aBHCHMOCTEH I10 pe3yibTaTaM

JKCIIEPUMEHTA

BepositHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmMurannonHoe

MOACIINPOBAHUC. CucTeMBl MacCOBOT'O O6CJ'Iy>KI/IBaHI/IH

4.5

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. TabnuIa — mpecTaBIeHue CBEACHUI
00 omHoTHHHBEIX 00BekTax. Ilone, 3amuch. Kiorou tabaumel. Pabora ¢ roroBoit
0a30ii maHHBIX. 3anmoiHeHUe 0a3bl AaHHBIX. [IOMCK, cOpTUPOBKA U (QUIBTPAIUSL
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢  IapaMeTpaMu.
Brruncnsiembie mosis B 3ampocax.

MHuorotabnrunble 0a3bl JaHHBIX. TUIbl CBs3edl Mexay TabnuuaMu. BHemHuit

KJIIO4. HGHOCTHOCTB 0a3bl JaHHBIX. 3anpocm K MHOTOTa0JIUYHEIM 0azam JaHHBIX

4.6

TexcroBbiii mpoueccop. CpencrtBa MOMCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBmia UUTUPOBAaHUS KMCTOYHMKOB U oQopmieHHs Oubauorpadguueckux

CCBIJIOK
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J151 YYEHUKA

* Undopmaruka, 10 kmacc/ bocosa JI.JI., bocoBa A.}FO., OOGmiecTBO ¢ orpaHuYeHHOM
orBercTBeHHOCThIO «BMHOM. JlabGoparopusi 3HaHMi?»; AKIHOHEpHOE OOIIECTBO
«3maTeanpcTBO «IIpocsenieHue»
* NUndopmaruka, 11 xmacc/ bocosa JLJI., BocoBa A.}O., OGmiectBo ¢ OrpaHHYEeHHON
otBeTcTBeHHOCTRIO «BMHOM. JlaGoparopusi 3HaHuWii»; AKIHOHEPHOE OOIIECTBO
«M3parenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHAJIBI U151 YYUTEJIA
3. Nudopmatuka. bazoBeiii ypoBeHb : yueOnuk mns 10 xmacca / JLJI. bocoma, A.}O.

bocoga. - M : BMHOM. JlaGoparopus 3HaHUM, 2019.
4. Undopmaruka. bazoBeiii ypoBens : yueOHuMK mns 11 kmacca / JLJI. Bocoma, A.IO.
bocoga. - M : BMHOM. Jlaboparopus 3HAHUU, 2019, 2020.

5. Nuadopmaruka. 10 xmacc: camocTosiTenbHbIe W KOHTpOJdbHBIE padoTs! / JIJI. Bocosa,
A.IO. bocoBa, A.A. Jlo6anos, T.lIO. Jlo6anoBa. — M. : BUHOM. JlaGopaTopusi 3HaHUIA,
2019, 2020
6. Undopmaruka. 11 xmacc: camoctosTenbHble U KOHTposibHbIe padoTel / JI.JI. Bocosa,
AXO. bocoa, H.A. AxBunsnos. — M. : BUHOM. Jlaboparopust 3Hanuii, 2019.
7. Undopmaruka. 10 knacc. Dnekrponnas dpopma yuedbHuka bocosoii JI.JI., bocosoii A.1O.

(ITonuas BEpCHs).
8. Nndopmaruka. 11 xmacc. DnexktponHas ¢opma yueOHuka bocosoit JI.JI., bocosoit
A 1O.(TITomnas BepCHs).

9. Undopmaruka 10-11 knaccsl. Komnerorepnsiii npaktukym / JIJI. bocosa, A.1O. bocoaa,
E.A. Muponunk, WM. Ix. Kykmuna. — M. : BUHOM. JlaGopatopus 3nanwmii, 2019.
10. Nudpopmaruka 10-11 kmaccel. bazoBelii ypoBeHb : Meroauyeckoe nocobue JIJI.
bocosa, A.IO. bocoBa, H.E. AxswisiHoB, E.A. Muponuuk, U. [Ix. Kykmuna. — M. :
BMHOM. JIaGopartopus 3HaHUM, 2019.
11. bByraruna K.JI. Uadopmaruka. 10—-11 xnaccel. [IpumepHbie paboune nporpamMmsl: yueo.
nocodue a7 061eoopazoBar. opranuzaiuii: 6a3ossiil u yrinyosa. yposuu / K.JI. Byrsruna. —
M. : BMHOM. Jlabopartopus 3HAHUH, 2018.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

https://Ibz.ru/metodist/authors/informatika/3/eor10.php
https://Ibz.ru/metodist/authors/informatika/3/eor11.php

http://fcior.edu.ru

https://resh.edu.ru

https://examer.ru/ege_po_informatike/teoriya/tablicy istinnosti_i_logicheskie sxemy
https://lumschool.net/library/informatika/algebra-logiki/
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