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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo unHpopMmaTHke (YyriIyONEHHBI YpPOBEHb) Ha YPOBHE CPEIHEr0 OOILIEero
oOpa3oBaHusl pa3paboTaHa HAa OCHOBE TpeOOBaHM K pe3yabTaraM OCBOCHHUS OCHOBHOMU
00pa3zoBaTelbHON MPOTpaMMBbl CpeHero oOImero obOpazoBaHus, mpeacraBieHHBIX B DPI'OC
COO, a taxxe ¢peaepanbHON pabodeit mporpaMMbl BOCITUTAHUS.

[Tporpamma o uHpopMaTHKe AaET MPEACTABICHUE O LESIX, OOIIEH CTpaTerui 00y4YeHus,
BOCIIUTAHMS M Pa3BUTHA OOydaroIuxcs cpeacTBamMu yuebHoro mpeamera «MHpopmarnka» Ha
yrayOn€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTellbHOE  NPEIMETHOE  COJAepIKaHUe,
IpelycMaTpuBaeT €ro CTPYKTypUpOBaHHWE IO pasfesiaM U TeMaM Kypca, OIpeaenseT
pacripesielieHie ero mo kjiaccam (TojaM M3ydeHus ), AaéT MPUMEPHOE paclpesieieHue y4eOHbIX
4acoB MO  TEMaTUYECKUM  pasfellaM Kypca M PEKOMEHIyeMyk  (IIPUMEPHYIO)
MOCIIE0BATEIBHOCTh UX M3YUEHHUS C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKU y4eOHOT0 Mpolecca, BO3PACTHBIX 0COOEHHOCTEN 00yJarouXCsl.

[lporpamma 1o wuH(pOpPMATHKE OMNpeneNnseT KOJMYECTBEHHbIE M  KadeCTBEHHBIC
XapaKTEepUCTUKU Y4YEeOHOro marepuana Juisl KaXJIoro roja HU3y4€HHs, B TOM 4YHCIE s
COJIEP)KAaTENIbHOTO HAMOJHEHHUS] PAa3sHOrO0 BUIA KOHTPOJs (TPOMEXYTOYHOW —aTTecTaluu
00y4arouxcsi, BCEPOCCUNUCKUX MPOBEPOUHBIX pabOT, rOCYAapCTBEHHOW UTOTOBOM aTTECTAIIHH).
[IporpamMa 1o wH(pOpPMATHKE SBISETCS OCHOBOW MJISi COCTABICHHS ABTOPCKUX Yy4YeOHBIX
IpOTpaMM U Y4€OHHKOB, IOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaruka B cpeineM o01ieM 00pa3oBaHUU OTPaKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAay4yHOM AHUCUUIUIMHBI, H3y4yarollell 3aKOHOMEpPHOCTH
IPOTEKaHHUs U BO3MOYKHOCTHM AaBTOMAaTH3alluu HH(OPMALMOHHBIX IPOIECCOB B PAa3INYHBIX
CUCTEMaX;

OCHOBHBIE 00JIaCTU TPHUMEHEHUsS HWH(OPMATUKH, MPEXKIE BCero HHGOPMalUOHHBIC
TEXHOJIOTHH, YIIPaBIEHHE U COLIMATBHYIO cepy;

MEXIMCUUIUITMHAPHBIA XapakTep MHPOPMATUKU U UHPOPMALIMOHHON JESTEbHOCTH.

Kypc nndopmatuku s ypoBHs CpeHEro 001ero oopa3oBaHus SBISETCS 3aBEPIIAIOIIUM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00ydJaromuxcs B 001actu HHGOPMATUKU U WH(OPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHM, OMUpaeTcs Ha coAep)kKaHHe Kypca HH(POPMATHKH YpPOBHS
OCHOBHOTO o0OmHIero oO0pa3oBaHMsI M OIBIT TOCTOSHHOIO NPUMEHEHHS WH()OpMalMOHHO-
KOMMYHUKAIIIOHHBIX TEXHOJIOTUH, JAa€T TEOPETHUECKOE OCMBICIEHUE, WHTEPHpPETaluio U
0000111€HHE 3TOTO OTBITA.

Pesynbratel yrnmyOnéHHOro ypoBHS u3ydeHuss ydeOHoro mnpeamera «WHbopmarukan
OpUEHTUPOBaHbl Ha TMOJY4YEHHE KOMIIETEHTHOCTEH g Mocieayroulel npodeccruoHalbHON
JeSTeIbHOCTH KaK B paMKax JaHHOM MpeaMETHOI 00JacTH, TaK U B CMEKHBIX C HEW 00JacTsX.
OHM BKJIIOYAIOT B ce04:

OBJIQJICHHE KIIFOUEBBIMH MOHSATUSMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHas
npeaMeTHas o0acTh, pacro3HaBaHUE COOTBETCTBYIOIIMX MM NPU3HAKOB U B3aWMOCBS3EH,
CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IMYHBIE MOAXOJbI K U3yYEHUIO SIBJICHHM, XapaKTepHBIX IS
M3y4aeMou MpeIMeTHON 00IacTH;

YMEHUE pellaThb TUIMOBBbIE MPAKTUYECKUE M TEOPETUUYECKUE 3aJaud, XapaKTepHbIC s
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JaHHOH NpeMeTHOI obnacTu;

HaJU4Me TPEACTABICHUA O JaHHOM NPEIMETHOM O00JacTH KakK IEeJOCTHOW TEOpUH
(COBOKYITHOCTH TEOPHUIA), OCHOBHBIX CBS3SIX CO CMEXKHBIMH 00JIaCTIMHU 3HAHHH.



B pamkax yrmyOnéHHOro ypoBHsS — u3ydeHHUs HWHOOpMaTHKH  00ecreuynBaeTCs
IeJIeHaNpaBJIeHHas MOATOTOBKA 00YYAIOIMXCsl K MPOJOJDKEHUIO 00pa30BaHusl B OpraHU3aIMIX
npoeCCHOHATBHOTO 00pa30BaHUA IO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
IU(GPOBBIMU  TEXHOJIOTUSAMHM, TaKUM Kak IporpaMMHas WHXXEHepus, HH(POpMalMOHHAs
0e3011acCHOCTb, HMH(OPMAIMOHHBIE CHCTEMbl U TEXHOJIOTMH, MOOMJIBHBIE CHCTEMBl U CETH,
0oJbIIME JAaHHBIE U MAIIMHHOE OOy4YeHUE, POMBILIUICHHBIM UHTEPHET BEIEH, UCKYCCTBEHHBII
MHTEJUIEKT, TEXHOJOTUM OeCHpOBOJHON CBs3H, POOOTOTEXHHWKA, KBAHTOBBIE TEXHOJIOTHH,
CHCTEMBI PACIPENEIEHHOIO peecTpa, TEXHOJIOTMU BUPTYAIbHOM U JOMOIHEHHON peanbHOCTEN.

OcHoBHas 11enb n3ydeHus yueOHoro npeamera «MupopmaTtuka» Ha yriry0ja€HHOM ypoBHE
cpeaHero odmero oOpa3oBaHHMs — oOOecleyeHue AaTbHEHWIero pa3BUTUS HWH(GOPMAIMOHHBIX
KOMIIETEHIIMI OO0YyYalomerocs, €ro TOTOBHOCTH K JKM3HM B YCJIOBHAX pPa3BUBAIOIIETOCS
MH(POPMALIMOHHOTO O0IECTBAa U BO3pacTarolle KOHKYPEHIIMH Ha phIHKE Tpyaa. B cBs3u ¢ 3Tum
nzydenue napopmatuku B 10—11 xmaccax 10DKHO 00€CTICUUTS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, OCHOBAHHOTO HAa TOHMMAaHUU POJH WH(POPMATHUKH,
WH(POPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMHUUECKOTO MBIIIUICHUS;

c(OPMHPOBAHHOCTh YMEHUH pa3ziauuaTh (AKTbl M OLEHKH, CPAaBHUBATh OLIEHOYHbBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMU OLIEHUBAHUS U CBSI3b KPUTEPUEB C ONpPEIEIEHHON
CHCTEMOM [IEHHOCTEH, IPOBEPSTH Ha JIOCTOBEPHOCTH M 00001IaTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTb MIPEJCTABICHUN O BIMSHUN UH(OPMALIMOHHBIX TEXHOJIOTUH Ha KU3Hb
4yejoBeKa B  OOIIECTBE, IIOHMMAaHME COLHUAIBHOTO, 3KOHOMMYECKOIO, IOJIUTHYECKOrO,
KyJIbTYPHOTO,  IOPUJWYECKOT0,  IMPUPOAHOIO,  IPrOHOMHYECKOIO,  MEAMIMHCKOIO U
(U3HUOTIOTHUECKOTO KOHTEKCTOB HH()OPMAITHOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(MOPMALMOHHBIX TEXHOJIOTUI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOZICH, BOBJICUEHHBIX B CO3JaHUE U HCIHOJIb30BaHHWE HH(POPMALMOHHBIX
CHCTEM, pacpoCTpaHeHHE HHHOPMAITUH;

CO3JaHME YCJIOBMM Ui pa3BUTHSL HAaBBIKOB Y4eOHOH, MPOEKTHOH, Hay4yHO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATEIbHOCTH, MOTHBALIUN O0YYaIOLINXCsl K CAMOPA3BUTHIO.

B conepxanun yae6Horo npeamera «MHbopMaTHKay BBIIEISIIOTCSA YEThIPE TEMAaTHYECKUX
paszzaena.

Paznen «l{ugpoBast rpaMOTHOCTbY» TOCBALIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JEMEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIBIOTEPHBIE CETH, HUCIOIb30BAHUIO
CPEICTB OMNEpPAMOHHOW CHUCTEMbI, paboTe B ceTu VHTEepHET M HCHOJb30BAHUIO HMHTEPHET-
CepBUCOB, HHHOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teoperudyeckue OCHOBbI MHGOPMATHKH» BKJIIOYAeT B ceOsl NOHSITUHHBIN
anmapar UHPOPMATUKH, BOIPOCH KOJUPOBAHUSA MH(OPMAILUHN, U3MEPEHUs] WH(OPMAIIMOHHOTO
00BbEMa JaHHBIX, OCHOBBI aNreOpbl JIOTUKA U KOMITBIOTEPHOTO MOJICIIMPOBAHUS.

Pasnen  «AaroputMbl M NPOrpaMMHPOBAaHHeE)  HallpaBJI€H Ha  pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, pa3pabOTKy aJIrOpuTMOB M OIEHKY UX CJIOXHOCTH,
(opMHpOBaHHE HABBIKOB peal3allid MPOrpaMM Ha s3bIKax IMPOrpPaMMHPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «WHpopManuOHHBbIE TEXHOJOIMM» TIOCBALIEH BONPOCAM INPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUM, PEaM30BaHHBIX B NMPUKIAJAHBIX MPOTPAMMHBIX MPOAYKTaX MU
UHTEpHET-CepBUCaX, B TOM YHCIE B 3aJauyax aHaliM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOJIHII ISl PEIIeHUs TPUKIIaIHBIX 3a/1a4.



B npuBenénHom nanee copepxaHuu ydebHoro npeamera «HdbopmaTuka» KypcuBOM
BBIJICJIEHBI JOTIOJIHUTEIbHBIC TEMbI, KOTOPBIE HE BXOASAT B 00s3aTEIbHYIO IPOrpaMMy O0y4YeHHUS,
HO MOTYT OBITh MPEUIOKEHBI IJIsl W3YYEHHs] OTIACIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcs.

VYriny0néHHbIH ypOBEHb U3y4eHUSI MH(POPMATHUKU PEKOMEHIYETCS JJI TeXHOJIOTHYeCKOro
npoduiis, OPUEHTUPOBAHHOTO HAa WMHXCHEPHYI0 M MH(POPMALMOHHYIO cepbl AEATETbHOCTH.
Yrany6néHHblii ypoBeHb W3ydeHHs] WH(POPMATUKHA OOECIIEYMBAET: MOATOTOBKY OOYYaroIIUXCH,
OpUEHTUPOBAaHHBIX Ha CIELUUAIbHOCTH B 00NacTd HMHQPOPMAIMOHHBIX TEXHOJOTHH U
WH)KCHEpPHBIE CHEIHATbHOCTH, y4YacTHEe B MPOEKTHONM M HCCIIENOBATENbCKON JeATeIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAIpaBJICHUSMH OTPAaciId WH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, TOATOTOBKY K YYacTHIO B OJHMMIIMAJaX W caade EAMHOTO TocyaapcTBEHHOTO
JK3aMeHa 1o HHPOpMaTHKE.

[TocnenoBarenbHOCTh M3Y4YEHHUS TEM B Ipeneiax OJHOro roja oOydeHHs MOXKET ObITh
U3MEHEHA I0 YCMOTPEHHIO YYHTENsl NpPU IOATOTOBKE paboyeil MporpaMMbl M TOYPOYHOTO
TUTAHUPOBAHMSL.

OO61iee yKcIo 4acoB, PeKOMEHOBAHHBIX JJIsl M3ydeHus uHopmatuku — 272 yaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).
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Hudposasg rpaMOTHOCTH

TpeGoBanusi TeXHUKH 0€30MACHOCTU U TUTHUEHBI MpU paboTe ¢ KOMIBIOTEPAMU U IPYTUMU
KOMIIOHEHTaMHU IIU(POBOTrO OKPY>KEHHUS.

[Tpuniunel  paboThl KOMIBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. ApXHUTEKTypa (oH
Helimana. ABTOMaTn4eckoe BBIIIOJHEHUE POrpamMmbl IiporeccopoM. OrnepaTuBHasi, IOCTOSHHAS
U JoiroBpeMeHHas mamsaTb. OOMEH NaHHBIMU C MOMOIIbI0 MHH. KOHTposiepsl BHENIHHX
ycTpoicTB. [Ipsamoii nocTyn K maMsaTH.

OcHOBHBIE TEHJIEHIMU pa3BUTHA KOMIBIOTEpPHbIX TexHosnoruil. IlapamiensHbie
BbIYMCIIeHUs.  MHoromporneccopusie  cuctembl.  CyrnepkoMibioTepbl.  Pacrnpenenénnbie
BBIUMCIIUTENbHBIE CUCTEMBI U 00paboTKa OOIBIINX JaHHBIX. MoOMIbHBIE IIU(PPOBBIE YCTPOIicTBA
MU HUX POJb B KOMMYHHMKAlUAX. BcCTpoeHHble KOMIBIOTEPbl. MUKPOKOHTPOJLIEPHI.
Po6orusupoBanHbie NPOM3BOACTBA.

[IporpamMHOe  oOecnedueHHE KOMIBIOTEPOB M KOMIBIOTEPHBIX  CHUCTEM. Buabl
MPOrpaMMHOr0 oOecredeHus U ux HazHadeHne. OCOOEHHOCTH MPOTPaAaMMHOIO OOecTeyeHHs
MOOWIBHBIX  ycTpoiicTB. IlapamnensHoe nporpamMupoBanue. CHCTEMHOE NPOrpaMMHOE
oOecneuenue. OnepanuoHHbIE cHUCTEMBl. YTHIUTHL JlpaiiBepbl ycTpoicTB. MHcramiauus u
JEUHCTAJUISILMS IPOrPaMMHOI0 00€CIIeUeHHUS.

daiinoBbie cUCTeMbl. [I[pUHIMIIBI pa3MEIICHUS 1 UMCHOBaHUS (DailioB B TOJITOBPEMEHHOM
namsit. [laGnonb! 115 onucanus rpymni (aiios.

[IporpammMHuoe obecnieuenue. JIneH3npoBaHue MPOrpaMMHOTO 00ECTICYCHHS U U(PPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoxHOE IporpaMMHoOe obecrieueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro obecreueHuss W HU(POBBIX PECYpPCOB.
OTBEeTCTBEHHOCTh, YCTaHABIMBAaeMas 3aKoHoarenbcTBOM Poccuiickoii ®enepanun  3a
HENPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 o0ecnieueHus U U(POBHIX PECYPCOB.

[TpyHIMIIBI TOCTPOEHUS W almapaTHble KOMIIOHEHThl KOMIBIOTEpPHBIX ceTeil. CeTeBble
npotokoubl. Cets UHTEpHET. Anpecanus B cetu Uuteprert. [Iporokonsl cteka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pasnenenne IP-cerm Ha moacetm ¢ nomoumipro  Macok  moxcered.  CereBoe
agMuHUCTpUpoBaHue. [lomydeHue AaHHBIX O CETEBBIX HACTpOMKax Kommbrorepa. IIpoBepka
HaJIM4Us CBS3U € y3JIoM ceTu. OnpeneneHne MapuipyTa JABHKEHUs TAaKETOB.

Bunsr nestensHocTH B cetn MurtepHer. CepBuchl MHTepHeta. I'eonH(popmanoHHbIE
cUCTeMBl. ['e0J0KalMOHHBIE CEPBUCHI PEAbHOIO BPEMEHH (Hampumep, JOKalus MOOUIBbHBIX
TeleQOHOB,  ONpeAeNeHHEe  3arpy’KEHHOCTH  aBTOMAarucrpajiei),  HMHTEPHET-TOProBIIs,
OpoHHpOBaHWE OMJIETOB U TOCTUHHII.

["'ocynapcTBEHHBIE 2JIEKTPOHHBIE CEPBUCHI U yCIyrd. ColuanbHbIE CETH — OpPTraHU3alys
KOJIJISKTUBHOTO B3aUMOJICHCTBUS M OOMeHa AaHHbIMU. CeTeBOM ATHUKET: MpaBUjia MOBEIECHUS B
kuOepnpoctpancTBe. I[IpoGiema mnoMHHOCTH TonNydyeHHOW uHGopManuu. OTKpBIThIE
o0pa3oBaTelibHbIE PECYPCHI.

TexHOreHHblE W DKOHOMMYECKHE  YIPO3bl, CBSI3aHHBIE C  HCIOJb30BaHUEM
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOTui. O01mue npoliaeMsl 3aluThl HHGOpMAIUK U
uH(popMallMoHHON Oe3omacHocTH. CpencTBa 3amuThl  HMHQOpPMAMM B KOMIBIOTEPAX,



KOMIIBIOTEPHBIX CETSIX M aBTOMAaTU3MPOBAHHBIX HH(POPMALMOHHBIX cHucTeMax. I[IpaBoBoe
obecrnieueHrne HHHOPMAIMOHHON OE30MMaACHOCTH.

[IpenoTBpamieHne HECAHKIMOHUPOBAHHOTO JOCTYMA K JHMYHOW KOH(HIECHIMAIHHON
UHpOpMALMY, XpaHALIEWCs Ha IEpCOHAIBHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOHCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M crnocoObl OOpbObl ¢ HUM. AHTHBHUPYCHbBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepsHoe konuposanue. [laponbHas
3aIIMUTa ApXUBA.

Iudpoanue nanHbix. CummeTpuuHble U HecuMMeTpuuHble mugpsl. [Hudpsr npoctoit
samensl. [udp Lezaps. Hudp Bwkenepa. Anroputm mmdpoBanus RSA.

Teopernueckne 0ocHOBbI MHPOPMATHKH

WNudopmanus, nanasle u 3HaHusA. MH(OpMaAIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
oOmiecTse.

HenpepbiBHbIE U JUCKpETHBIE BEIMUYMHBI U cUrHaibl. HeoOXOAMMOCTh AMCKpEeTH3aluu
uHpOpMaLnK, IpeTHa3HAYeHHON IS XpaHEH U, epeaadn 1 00padOTKH B IIU(PPOBBIX CUCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOLIEHNH, 3aIIMCAHHBIX C TMOMOIIbI0 HEpaBHOMEPHbIX KoAoB. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IOMOINBIO AepeBa. EavHMIBI M3MepeHUs KOJIM4YecTBa
uHpopManuu. AnpaBUTHBIA MOIX0/ K OIIEHKE KOJINYeCTBA HH(DOpMAIIH.

Cucremsl cuucieHusi. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHCEN B MO3ULMOHHOU
cucreMe cuucieHuss. CBOICTBa MO3UIIMOHHOM 3allMCH YMCNA: KOJIMYECTBO LUGpP B 3alUCH,
IIPU3HAK JEIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMBI CUMCIICHHs. AJTOPUTM IIE€peBOJa LIEJIOro
ymciia u3 P-nuHOM cucTeMbl CUMCIIEHUS B IECATUUHYIO. AJITOPUTM IiepeBoaa KOHeUHOU P-nuHoii
IpoOu B AECATUYHYIO. AJTOPUTM MEPEBO/IA LEIOTO YKCIIa U3 IECATHYHON CHCTEMBI CUUCIICHUS B
P-uunyro. [lepeBon koHeuHO# necsaTUYHOM aApoOu B P-munyro. /[BomuHas, BocbMepu4Has U
HIECTHAATepUYHasi CUCTEMbl CUMCIICHHUS, CBA3b MEXAYy HUMU. ApudMeTHUecKue onepanuu B
MO3ULMOHHBIX CHUCTEMAax CYHUCIECHMS. TpoWYHas YpaBHOBEIIECHHAs CHUCTEMA CUYMCIICHUS.
JIBOMYHO-ECATUYHAS CUCTEMA CUUCIICHHUS.

KonupoBanue TtekctoB. KomupoBka ASCII. OpHoGaiiTHele KoxupoBku. CTaHgapT
UNICODE. Koauposka UTF-8. Omnpenenenue WHPOPMALMOHHOTO 00BbEMA TEKCTOBBIX
COOOILIEHUH.

KoaunpoBanue nzobpaxenuil. OueHka HHPOPMAIIMOHHOTO 00bEMa rpadUyecKuX JaHHBIX
IpU 3aJaHHBIX pa3pelleHuH U TIyOMHe KoaupoBaHus LiBeTa. L{BeroBwle Mojnenu. BexropHoe
koaupoBanue. @opmatel rpaduueckux ainos. TpéxmepHas rpaduka. OpaxranbHas rpaduka.

KomupoBanue 3Byka. OrieHka WH(POpMAIMOHHOTO OO0BEMA 3BYKOBBIX JaHHBIX TMIPHU
3a/1aHHBIX YACTOTE AUCKPETU3ALMH U Pa3psAIHOCTU KOJUPOBAHUS.

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. Bbicka3bpiBaTenbHble (HOpMBI (IPEAMKATBHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue omnepauuu. Tabmuipl uctuHHOCTU. Jlornueckue BbIpakeHus. Jlornueckue
ToKJecTBa. Jloka3zaTenbCTBO JIOTMYECKUX TOXAECTB C IOMOIIbIO TaOMUI WCTHHHOCTH.
Jlornueckue onepanuu 1 ONEPALUU HaJ MHOXKECTBAMH.

3aKkoHBI anreOpbl JOTMKH. DKBUBAJIEHTHBIE MPEOOpPA30BaHMS JIOTHUECKUX BBIPAKECHUH.
Jlornueckuie ypaBHEHUs U CUCTEMBI YPAaBHEHMIA.

Jlornueckue (pyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX (PYHKIMH OT
KOJINYeCTBA apryMeHTOB. [1oyiHbIE CHCTEMBI JIOTHYeCKUX (YHKIUH.

Kanonnyeckue ¢Gopmbl JIOTH4eCKUX BbIpakeHUd. CoBeplIeHHbIE IU3bIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI MX TOCTPOEHHUS MO Ta0JINIIE UCTUHHOCTH.



Jlormyeckue 3neMeHThl B cocTaBe KommbloTepa. Tpurrep. Cymmarop. MHoropa3psaHbii
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aMKUCh JIOTHUYECKOTO BBIPAXKEHUS I10 JIOTHUYECKOU cXxeMe.

[IpencraBnenue Henbix YUcen B MaMITH KOMIIbioTepa. OTpaHUYEHHOCTh JUANa30Ha YUCe
IIpU OTPaHUYECHUM KOJIMYECTBAa pa3psanaoB. llepenonHeHne pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBIA OUT. JIBOMUYHBIN JOMIOJHUTEIHHBINA KO OTPUIATEIIHHBIX YHCETT.

[ToGuToBBIe NOTMYECKHE omepanuu. Jlormdeckuid, apudMeTHUecKuii W NHUKIUYECKUN
casury. [Iudposanue ¢ momorpo MOOUTOBOH onepanuu «uckiatoyaromee NJIN».

[IpencraBneHre BEHIECTBEHHBIX YHCEI B IAaMATH KOMIIbIOTEpA. 3Hauvamas 4acTb M
NOpsAOK uMcna. Jluanma3oH 3HAueHMH BELIECTBEHHBbIX uwucen. [IlpoOnemsl XpaHeHus
BEUIECTBEHHBIX YHCEN, CBSI3aHHBIE C OrPAaHUYEHHUEM KOJIMYECTBAa pa3psaoB. BelnosnHeHue
orepaiuil ¢ BeleCTBEHHbIMU YHCIIAMH, HAKOIIJICHHE OIIUOOK MPY BBIUMCICHUSIX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB padOThl MPOCTEUIINX aJrOPUTMOB YIPABIIECHUS
WCIIOJIHUTENIAIMU W BBIYUCIUTEIBHBIX alropuTMoB. OrmpenesieHne HMCXOIHBIX JaHHBIX, IMPHU
KOTOPBIX QJITOPUTM MOXKET JIaTh TPeOyeMbIil pe3ynbTar.

Ortanbl pelleHds 3aJad Ha KomibroTepe. MHCTpyMeHTanbHbIE CpeACTBa: TPaHCIATOP,
OTIAAUUK, TPOGUIMPOBIIMK. KOMIMISAIMS © WHTEpHIpeTanus MporpaMM. BupTryanbHbIE
MAIITUHBI.

WuTerpupoBanHas cpena paszpaboTku. Metonsl oTiaaku mporpamm. Mcmonb3oBaHue
TpaccupoBOYHBIX TaOmuil. OTianouHslii BeIBOJ. [lomiaroBoe BhIMOIHEHHE MporpaMMbl. Touku
octaHoBa. [IpocMOTp 3HaU€HU IEPEMEHHBIX.

Azpik nporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX: LIEJTOYUCIIECHHBIE,
BEILECTBEHHbIC, CHMBOJIbHBIE, TIoTuueckue. BeTBnenus. CioxHble ycaoBus. L{UKIbI ¢ ycnoBueM.
Huknbl o nepeMeHHo#. B3anmMo3aMeHseMOCTh pa3IMYHbIX BUJOB LMKIOB. IHBapHaHT LUKIIA.
CocraBieHne UKJIa C UCIOJIb30BAHUEM 3apaHee ONpeIeIEHHOTO MHBAapHUaHTa IUKIIA.

JoxymentupoBanue nporpamm. Mcnosb3oBanue kommeHTapueB. [loaroroBka onucanus
MpOrpamMMbl U UHCTPYKLUHU ISl IOJIb30BATENs.

Anroput™Mbl 00paOOTKU HATYpalbHBIX YHCEN, 3alMCaHHBIX B MO3UIIMOHHBIX CHUCTEMax
CUMCIEHHS: pa30MeHHe 3amuch 4YHcia Ha OTHAeiIbHble LHU(PBI, HAXOXKICHHE CYMMBbI U
npou3BeneHus Hudp, HaX0kKACHNE MaKCUMaIbHON (MUHUMAJIbHOM) UGB

HaxosxieHne Bcex mMpoCThIX YKCelN B 33JJaHHOM JAuana3oHe. [IpeacraBienue uucna B Buae
Habopa MPOCTBIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHHS B CTETIEHb.

O6paboTka naHHBIX, XpaHAmuxcs B ¢ainax. TekcToBbie U nBoUYHbIe (aitibl. daitnoBbie
nepemeHHbIe ((aitioBbie ykazarenu). Utenue u3 Qaitna. 3anuce B daii.

PazOuenue 3amaun Ha moazangauu. [loamporpammel (poreaypsl U GyHkuun). Pexypeus.
PexypcuBHble 00BbeKkTHl ((hpakTainsl). PexypcuBHble mporenypsl u ¢yHkuuu. Vcnosab3zoBaHue
CTeKa JJIsl OpraHU3ali PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHne cTaHAApTHOW OMOIMOTEKM s3bIKa TMporpamMMupoBaHus. llomkimrodyeHue
OMOMMOTEeK MOANPOTpPaMM CTOPOHHUX MPOU3BOAUTENCH. MOIYIbHBIA MPUHIUI MOCTPOCHUS
porpamm.

Yucnennsle MeTonbl. TouHOe M MpUOMMKEHHOE pelieHus 3afadd. YMCIEeHHbIE METObl
pellleHusT ypaBHEHUN: MeToJ mepedopa, METOJ MOJIOBUHHOrO jeneHus. I[lpubnmxénHoe
BBIUMCJICHHE JJUH KPUBBIX. Brruucienue miuomaaei Guryp ¢ moMoIIbI0 YHUCICHHBIX METOJIOB
(MeToa MpSIMOYTOJILHUKOB, MeTo1 Tpanenuii). [lonck Mmakcumyma (MUHUMYMa) QYHKIIMH OJTHOM
MEPEMEHHOI METO10M IOJIOBUHHOTO JIEJICHUSI.



OO0paboTKka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIE QYHKIUU 3bIKAa IPOrPaMMHUPOBAHUS TS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBICHUH CHMBOJIa B CTpPOKE, pa30MEHHE CTPOKH Ha CIIOBAa MO MPOOETHHBIM
CHUMBOJIaM, TOUCK IOJCTPOKM BHYTPHU IAHHOM CTPOKHM, 3aM€Ha HaWJEHHOH IOACTPOKU Ha
JpYryro cTpoky. I'eHepanus Bcex ClIOB B HEKOTOPOM aii(haBUTE, YIOBJIETBOPSIOUINX 3aaHHBIM
orpannuenusiM. [Ipeobpa3zoBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIENOBAaTEIBHOCTH YHuceNl. Brruncienne 00OOMIEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MAacCHMBa WJIM YHUCIIOBOM IOCIIEAOBATENBbHOCTH (CYMMBI, NPOU3BEIEHUS, CPEIHETO
apu(METHYECKOro, MUHUMAJIBHOIO W MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIIMX 33JJTAaHHOMY YCJIOBHIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoprupoBka ogHOMEpHOro Maccuba. [IpocTele METOABI COPTUPOBKU (METOJ Iy3BIPHKA,
METOJ BbIOOpPA, COPTUPOBKa BcTaBkaMu). CopTHpOBKa CiusiHUEM. bpicTpas copTupoBKa MaccuBa
(amroput™M QuickSort). JIBOWYHBIN MOUCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHBIE MacCHBBI (MATpHIBI). AJTOPUTMBI OOPaOOTKHM JBYMEPHBIX MAaCCHBOB:
3aro0JHEHUE JIBYMEPHOI'O YMCJIOBOIO MaccuBa IO 3a/JlaHHBIM IIpaBUJIaM, IOUCK 3JIEMEHTa B
JIByMEPHOM MAaCCHUBE, BHIYMCIEHUE MAKCUMyMa (MHHMMYMa) U CYMMBbI 3JIEMEHTOB JBYMEPHOI'O
MacCHBa, IEPeCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOI'O MacCHBA.

HNHpopManOHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dpopmaruposanue. [Iposepka opdorpadun n
rpammatuku. CpeacTBa MOMCKAa M aBTO3aMEHbI B TEKCTOBOM IIpoleccope. Vcronb3oBaHue
ctusieil. CTpyKTypHUpOBaHHBIE TEKCTOBble JOKyMeHThl. CHOCkM, oriaBieHue. KosuiekTuBHas
pabora ¢ JokymMeHTaMu. HCTpyMEHTBI pelieH3upOBaHus B TEKCTOBBIX Iporieccopax. O6nayHbie
cepBuchl. JlenoBas mepenucka. Pedepar. [IpaBuia muTHpoBaHUS UCTOYHUKOB U O(opmIteHUs
6ubnmuorpaduueckux ccbutok. OpopmiieHre CUcKa JIUTepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEpcTKOM TekcTa. TexHuueckue cpeacTBa BBoja TekcTa. CHenuaau3upoBaHHbIE CPEACTBA
PeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHamu3  naHHbIX. OCHOBHBIE  3aJaud  aHaJW3a  JaHHBIX:  [POTrHO3MPOBAHUE,
KjaccuuKkaus, KiacTepus3alus, aHaln3 OTKJIoHeHHH. [locrienoBaTenbHOCTh peleHHs 3aiay
aHajM3a JaHHBIX: COOpP MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KauyecTBa JaHHbIX, BEIOOp W/Win
MIOCTPOCHHWE MOJENHU, MpeoOpa3oBaHUE JAHHBIX, BU3YyalIM3alUs JaHHBIX, HMHTEPIpETarus
pe3ynbraroB. IIporpaMMHbIe cpefcTBa U MHTEPHET-CEPBUCHI Ui 00pabOTKU U MpPeICTaBICHUS
naHHbIX. bonbiune nanHble. MamuHHOe 00y4deHne. MHTenIeKTyalbHbIi aHaTU3 JaHHBIX.

AHau3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX Tabiui. BeluncieHune cymMbl, CpeiHero
apudMeThuecKoro, HauOobplIero (HAUMEHBINEro) 3HA4YEHUs JAuana3oHa. BeuucieHue
Kod(uIMeHTa KOPPESIUN IBYX PsIOB JaHHBIX. [locTpoeHue crosduaThiX, JUHEHYaThIX U
KpyroBeIx auarpamm. [loctpoenue rpadgukos Gpynkuuii. [lonbop nuuum TpeHaa, pemieHue 3aaay
IIPOrHO3UPOBAHUS.

YucneHHOe pelieHne ypaBHEHHH ¢ Mmomollpio moabopa mapamerpa. OnTuMuzanus Kak
MOWCK HAWIydlIero pelleHuss B 3aJaHHbIX ycioBusix. lLleneBas ¢yHKUuMs, OrpaHUYEHUS.
JlokanbHble W TJI00ATBHBIM MHUHMMYMBI 11esIeBOM (yHkuuu. PerneHue 3amad onTHMM3ALUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.



11 KUIIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

TeopeTnueckne TOIXOMbI K OICHKE KOJMWYecTBa WHGpOpManuu. 3aKOH aJTUTHBHOCTU
uHpopmanuu. Popmyna Xapriau. Madopmanus u BepositHocTh. Dopmyna [lleHHOHA.

AnroputMmbl cxatus daHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKAaTUS JaHHBIX C TMOTEPSIMU. YMEHBIICHHE TIYOWHBI KOJUPOBAaHUS IIBETA.
OcHosHble uzaeu anroputmos cxatus JPEG, MP3.

CkopocTh mepefaud JaHHBIX. 3aBHUCHUMOCTb BPEMEHH Iepenadd OT MHGOPMAalUOHHOIO
00béMa MaHHBIX M XapaKTEPUCTUK KaHalla CBs3U. [IpUYMHBI BO3SHUKHOBEHHS OIIMOOK IPHU
nepenave JaHHbIX. Kobl, 03BOIIsIONINE 0OHAPYKUBATH M UCTIPABIISATH OMIMOKH, BO3HUKAIOIIUE
npu mnepenade AaHHbIX. Paccrostaume Xommuura. KomupoBanue ¢ moBTopeHueM OuToB. Kombl
X3MMHMHTA.

Cucrembl. KommoneHThl cucTteMbl W UX B3auMojelcTBue. CHCTeMHBIH 3(deKT.
VYnpasnenue kak uHGOpMaIIMOHHBIN TIporiecc. OOpaTHas CBA3b.

Monenn u  MmoxenupoBanue. llenr  MopenupoBanusa. CooTBETCTBUE — MOJENU
MOJIETTUPYeMOMY OOBEKTY WIJIM IpPOLEcCy, eI MoaenupoBaHus. GopManu3anus MpUKIaIHbIX
3azay.

[IpencraBnenne pe3yibTaTOB MOJICTUPOBAHUS B BHUJIE, YIOOHOM I BOCHPUSITHS
yenoBekoM. [ padruueckoe nmpeacTaBieHne TaHHBIX (CXEeMBbI, TAOIUIIbI, TPadUKH).

I'padbi. OcHoBHBbIe mOHATUS. Buasl rpados. Omnucanue rpadoB ¢ MOMOUIBIO MaTpPHII
CMEXHOCTH, BECOBBIX MAaTpHll, CIIHCKOB CMEXHOCTU. PelieHue aaropuTMUYEecKUx 3ajaad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTpOEHUE ONTUMAIBLHOIO MYTH MEXAY BepIIMHAMH rpada,
ONpeNieJICHne KOJIMYECTBA pA3JIMYHBIX MyTeH MEXAYy BEpIIMHAMU OPUEHTUPOBAHHOTO
alMKJIMYECKoro rpada).

Jepesbs. bunapHoe nepeso. JlepeBbs moncka. Crocodsl 06xona nepesa. [IpencraBnenue
apuMeTUYECKNX BBIpAKEHUN B BHUjJE JepeBa. [MCKpeTHbIE UTPHI JABYX WUIPOKOB C TOJHOU
uHpopmanueit. Iloctpoenue pepeBa mnepebopa BapUAHTOB, OMMCAHME CTPATETUU UIPHl B
TabnuyHON (hopme. BBIMTPHIIITHBIE U MPOUTPHILITHBIEC TO3UINH. BHIUTPHINIHBIE CTPATETHH.

CpencTtBa  HMCKYCCTBEHHOro  MHTeiekTa. CepBUCHl  MAlIMHHOTO  IEepeBoja |
pacnio3HaBaHus ycTHOHM peun. KoruutusHble cepBuchl. aeHTHUKAINSA U TOMCK N300paXeHUi,
pacriozHaBanue Jui. CamooOyuwaromuecs CUCTeMBbL. VICKYCCTBEHHBIM  HMHTEIJIEKT B
KOMIBIOTEPHBIX HUrpax. Vcronb3oBaHHe METOJIOB MCKYCCTBEHHOTO HHTEIUIEKTa B OOYYarOIIUX
cuctemax. Vcmnonp3oBaHHe METOIOB MCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTeXHUKe. MIHTepHeT
Bemel. [lepcnekTuBbI pa3BUTHSI KOMITBIOTEPHBIX MHTEIUIEKTYaIbHBIX CUCTEM. HellpOHHbIE CETH.

AJITOPUTMBI M IPOTPaMMUPOBaHKE

dopmanuzanus NOHATHS anroputMa. MammuHa ThropyHra Kak yHHMBEpCAJbHAsE MOJEINb
BbryKciieHui. Tesuc Yépua—TrropuHra.

OreHKa CIOXKHOCTU BBIYHMCICHUH. Bpemst paboThl U 00BbEM HCMONB3yeMON MaMSTH, HX
3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHBIX. OIEHKa aCUMITOTHYECKOW CIIOKHOCTH
AITOPUTMOB. AJNITOPUTMBI TTOJTMHOMHAIBHOU CIOKHOCTH. [lepebopHubie anroputmsl. [Tpumepst
Pa3IMYHBIX AITOPUTMOB PELIEHUsI OJHOU 3a/1a4d, KOTOPbIE UMEIOT PA3INYHYIO CIIOKHOCTbD.

[louck mpoCTBIX YHMCEN B 3aJaHHOM JUAaNa3OHE C IIOMOIIbI AJTOPUTMA «PEIIETO
DparocdeHay.

MHoropa3psigHbIe [elble Ynucia, 3aa49d ITHHHON apupMeTHKH.



CrnoBapu (accollMaTHBHBIE MACCHBBI, OTOOpakeHus). Xomi-tabmunbl. IloctpoeHue
an(aBUTHO-4aCTOTHOTO CJIOBApPS JIJIS 33JaHHOTO TEKCTA.

Crexu. AHanu3 MpaBUIBLHOCTH CKOOOYHOTO BhIpa)keHUs. Brruncienune apupmMeTndeckoro
BBIpaXCHHUSI, 3aICAHHOTO B MOCT(HUKCHOI popMme.

Ouepenu. Mcnonb3oBanue ouepeu A1k BPEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMATbLHOTO OCTOBHOTO JEpeBa B3BEIICHHOTO
CBSI3HOTO HEOpPHUEHTHpOBaHHOTO Tpada. KoiamuecTBo pa3nmuyHBIX IyTed MEXAy BepIIMHAMU
OPUEHTUPOBAHHOTO allUKINYeckoro rpada. Anroputm J{eUKCTpsl.

JepeBbsi. Peanuzainus nepeBa ¢ MOMOIIBIO CCHIIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHEIE)
nepeBbsi. IlocTpoenue nepeBa i 3aJaHHOTO apU(PMETHYECKOrO BbIpakeHUs. PekypcuBHBIC
anropuTMel 00xona aepesa. Mcnons3oBanue creka U ouepenu i 00xoa Aepesa.

JluHamMuueckoe MNpOrpaMMHUpPOBAaHME Kak METOJ pPEHIeHUs 3aJad C COXPAHEHUEM
MPOMEKYTOUHBIX ~ PE3YJbTATOB.  3aJayd, pellaeMble C MOMOLIBID  JUHAMHUYECKOIO
MPOrPaMMHUPOBAHHUS: BBIYHCICHUE PEKYPCHUBHBIX (DYHKIHIA, TOJICYET KOJIUYECTBA BAapPHAHTOB,
3a/1a4i ONTUMHU3ALIH.

[TonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMupoBaHuu. OOBEKTHI U KIIACCHI.
CaoticTBa u MeTObl 00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1M01X01a. HKancynanus, Hacae10BaHue, IMOJIMMOPPU3M.

Cpenbl ObicTpoii pa3paboTku mporpamm. [IpoexkrtupoBanme wHTEp(delica MoIb30BATEIIS.
Hcnonb30BaHre TOTOBBIX YIPABISEMBIX JIEMEHTOB JIJIsl IOCTpOeHUst HHTepdeiica.

00630p s3bIKOB TIporpamMmmupoBanus. [lonsTue o mapaaurmax NporpaMMUPOBAHHUS.

HNHpopManOHHBIE TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTUYECKOTO  MOJEJIMPOBAHMS:  IIOCTAHOBKA  3aJayH,
pa3paboTKa MOJENH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBII KCIIEPUMEHT, aHAIN3 PE3yIbTaTOB
MOJEIIUPOBAHUS.

Jluckperuszanusi Npud MaTeMaTUYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX IPOLECCOB.
MopenupoBanue ABWXKEHUS. MoJenupoBaHre OHOJIOTHUYECKUX CHUCTeM. MaTemaTH4ecKue
MO/IeJIM B SKOHOMUKE. BhIuncIuTeIbHBIE SKCIEPUMEHTBI C MOJIEIISIMH.

OO0OpaboTka pe3ynbTaTOB »HKCIEpUMEHTa. MeToa HauMeHbIIUX KBajapatoB. OreHka
YHCIIOBBIX TapaMETPOB MOJAEIUPYEMBIX 00BEKTOB U MpoIieccoB. BoccTaHOBNIEHNE 3aBUCUMOCTEN
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

BepositHocTHhie Mopenu. Metoasl MonTte-Kapno. MmutanmonHoe MoAeIUpOBaHUE.
CucreMbl MacCcOBOTO 0OCTY>KUBaHUS.

Tabnuunble (pensiuuoHHbIE) Oa3bl AaHHBIX. Talnuma — MpeacTaBiIeHHE CBEACHHH 00
OIHOTHUIHBIX 00OBekTax. Ilone, 3amuceh. Kirou Tabmuupl. Pabora ¢ roroBoil 0a30i JaHHBIX.
3anonHenue 6a3bl naHHBIX. [lonck, COpTUPOBKA M (PUIBTpAIMs JaHHBIX. 3alpOChl HA BHIOOPKY
JTAaHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucisiembie 1ojs B 3ampocax.

Mmuororabnuunpie 0a3bl JaHHBIX. THUIBI CBS3eW MeXny Tabnuiamu. BHemHuil kirod.
[{emocTHOCTH Ga3bl JAHHBIX. 3aMPOCHI K MHOTOTAOJWYHBIM 0a3aM JTaHHBIX.

WNuTtepHer-nipuiiokeHus. [lonsaTue o cepBepHOi U KIMEHTCKON 4acTAX canTa. TexHOIOorus
«KIIUEHT — cepBep», €€ nocTonHcTBa U HenocTaTku. OcHOBHI si3pika HTML 1 kackaaubix Tabmuiy
ctuieit (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-cTpaHHULIE.

Pa3mernienune BeO-caiiToB. Ycimyra xocTuHTa. 3arpys3ka (aitioB Ha CaiT.

BBon n300pakeHui ¢ MCMOIB30BAHUEM PA3IMUYHBIX HUQPPOBBIX YCTPOUCTB (IIMGPOBHIX
dboToanmapaToB U MHUKPOCKOIOB, BUJEOKaMep, CKAaHEPOB U JIPYrux ycTpoiict). ['paduueckuit
penaktop. Paspemenne. KanpupoBanme. HcenpasieHue mnepcnekTHBBL. [ 'HcTorpamma.



Koppeknust ypoBHe#, koppekmusi 1Beta. OOeCIBeUMBAaHHWE IBETHBIX HM300pakeHWi. PeTymis.
Pabora ¢ o6nactsimu. OUIBTPHI.

Mmuorocnoitasle uzo0paxkenus. TexcroBblie cimon. Macka cnos. Kananbel. CoxpaneHue
BbIZIcICHHOW oOmactu. [loaroroBka winmocTpanuii  aisi  BeO-callTOB. AHHMHUPOBAHHBIC
N300paKeHHUS.

Bekropnas rpaduka. [IpumuruBel. M3MeHeHue mopsaka 3JeMEHTOB. BripaBHUBaHUE,
pacnpenenenue. ['pynnupoBka. Kpusbie. @opmaTbl BEKTOPHBIX PHUCYHKOB. Mcmosib3oBaHue
KOHTYpOB. BekTopu3zanus pacTpoBbIX H300pakeHUH.

[IpuHUMIIBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEPHBIX Mojened. CeToyHble MOJENH.
Marepuansl. MoaenupoBaHnue UCTOUYHHUKOB OcBelleHus. Kamepbl. AJJIUTHBHBIE TEXHOJIOTUU
(3D-npunTepsr). [ToHsATHE O BUPTYAILHON PEaTbHOCTH M JONIOJIHEHHOMN PeaibHOCTH.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA ITPOI'PAMMBbI 11(0)
UH®OPMATHUKE (YIJYBJEHHBIH YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yNbTaThbl OTPaXKAOT TOTOBHOCTh M CIHOCOOHOCTh OOy4aroumxcs
PYKOBOJICTBOBAThCSI  C(OOPMHUPOBAHHON  BHYTPEHHEH  TMO3MIMEH  JIMYHOCTH, CHUCTEMOM
[IEHHOCTHBIX ~ OPUCHTAIMi, TO3UTHUBHBIX BHYTPCHHUX yOEXKICHUH, COOTBETCTBYIOIIUX
TPaJAULMOHHBIM IIEHHOCTSIM POCCUHUCKOro OOIIEeCTBAa, paCHIMPEHUE KU3HEHHOTO OIBbITa U OIBITA
NESATENIbHOCTH B TpoOIecce pealu3aluyd CpPeACTBaMU Y4eOHOro TpeaMeTa OCHOBHBIX
HaIIPABJICHUH BOCIIUTATEIbHON AEATEIIBHOCTH.

B pesynbrare u3ydeHuss MHGOPMATUKHA Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS Yy
oOyuatotierocst 6yayT chopMUPOBaHbI CIEAYIONINE JUYHOCTHBIE PE3YJIbTAThI:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
NPaBOMOPSIZIKA, COOJIOACHNWE OCHOBOMONATalOIUX HOPM HWHGOPMAMOHHOTO TIIpaBa U
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

TOTOBHOCTb MPOTHUBOCTOSITH HIEOJOTUU OSKCTPEMHU3Ma, HalMOHAIW3Ma, KceHohoOouw,
JUCKPUMHUHAIIMA TI0 COIMAIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM TIPU3HAKAM B
BUPTYaIBHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOILIEHUE K HCTOPUYECKOMY HACIEIuIo, MocTxkeHusM Poccuu B Hayke,
UCKYCCTBE, TCXHOJIOTHSIX, IIOHUMAaHWEC 3HA4YCHHWS WH(OOPMATUKH KaK HAyKH B IKH3HU
COBPEMEHHOT0 00IIIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIOCOOHOCTh OIICHMBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHUs, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIe B ceTH VIHTEepHET;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas OSCTETUKY HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA;

CIOCOOHOCTh BOCITPUHUMATD Pa3JIMYHBIE BHJBI UCKYCCTBA, B TOM YHCIIE OCHOBAaHHOTO Ha
UCTIOJIb30BaHUY MH(POPMAITHOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(OPMHPOBAHHOCTh 3/I0pOBOrO0 M 0Oe30macHOro obOpasza KHU3HH, OTBETCTBEHHOI'O
OTHOLIEHUSI K CBOEMY 3/I0pOBbIO, B TOM 4HCIIE 3a CUET coOItoJeHus] TpeOoBaHUIl Ge30macHO
9KCILTyaTaI[MH CPEACTB HH(DOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K aKTHBHOU AESITEIFHOCTH TEXHOJIOTHUECKON U COIMAIILHON HAMPaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSTENBHO  BBINOJHATH — TaKyIO
NesITeTbHOCTD;

uHTepec K chepam mpodeCcCHOHATBHON AEATeIhbHOCTH, CBA3aHHBIM C HH(OPMATHKOIM,
MPOrpaMMHUPOBAHUEM U HH(POPMAIIMOHHBIMH TEXHOJOTHUSMU, OCHOBAHHBIMH Ha JOCTHKECHUSIX
HayKd WHQOPMATHKH W HAYYHO-TEXHHYECKOTO MpOTpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymytei mpodeccruu U peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHbI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHHUIO Ha TPOTSIKEHUU BCEH
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

0CO3HAHKE MI00ATBHOTO XapaKTepa SKOJIOTHYECKUX POOJIeM U IyTeH UX PEIICHHS], B TOM
YHcIe ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH, JOCTH)KEHUSIM HAyYHO-TEXHHYECKOTO Iporpecca u OOIIECTBEHHOMW MPaKTHKH,
3a CcY€T MOHUMAHUS POJIM WHPOPMALMOHHBIX PECYpCOB, HH(DOPMAIMOHHBIX MPOIECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBHAX HU(GPOBOM TpaHChOpMALUU MHOTUX chep >KU3HU
COBPEMEHHOT0 00IIeCTBa;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO JSSITEIbHOCTh HHIMBHIYaIbHO U B TPYIIIIE.

B mpomecce moCTMKEHHMS JMYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS TPOTPAMMBI  TIO
uHpopMaTHKe y  OOYdYalOUIMXCS  COBEPIICHCTBYETCS  AMOLMOHAIBHBIA  HMHTEIUIEKT,
Ipe/IoIararInui copMUPOBAHHOCTS:

caMoperyJIHpOBaHus, BKITIOYAFOIIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTb 32 CBOE IIOBEIECHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHUIO IEIU U YCIEeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATh, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTh TMOHMMATh 3MOIMOHAIBHOE COCTOSHUE IPYTUX,
YYUTBHIBATh €r0 TPH OCYIIECTBICHHHM KOMMYHHKAIIWH, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKMBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSIBIISITh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrare u3yueHus HHGOPMATHKM Ha YpOBHE CpeJHEro oOuero odpa3oBaHMs Y
oOyuyaromierocsi OyayT cQOpPMHpPOBaHBI MeTalpeAMETHbIE pPe3ylbTaThl, OTPaKEHHbIE B
YHHUBEPCAJIbHBIX y4eOHBIX NEHCTBUAX, a MMEHHO — MO3HABaTeJbHbIE YHUBEPCAJIbHBIC yueOHBIE
JNeNCTBUS, KOMMYHMKATHUBHBIE  YHUBEpCAJbHblE  yuyeOHbIE  JIEHCTBUS,  PEryJSITUBHbIC
YHHUBEpCalbHbIEC yUeOHbIE IEHCTBUS, COBMECTHAS JESITENbHOCTD.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSTENIbHO (OPMYIUPOBaTh M aKTyaJU3UpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS CpAaBHEHUS, KacCUPUKAIIUN
1 0000IIeHMS;

OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTHKECHUS;

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHSA B paCCMaTPUBACMBIX SABJICHUAX

pa3pabaThIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATE PAOOTYy B YCIOBHSIX pPEAbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIICIOBATEILCKON U MPOCKTHOW JESITeIbHOCTH, HaBBIKAMU
paszpeiieHusi mpodIeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IOMCKY METOJIOB
pelleHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

OCYIIECTBIISITh PA3IMYHBIC BUIBI JEATCILHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHUSA, €r0
WHTEPIPETAINH, TTPEOOPA30BAHUI0 U MPUMEHECHUIO B PA3JIMYHBIX yYEOHBIX CHTYalHsX, B TOM
YHCIIe IPU CO3JaHUH YU€OHBIX M COIUAIBHBIX TPOEKTOB;

dbopMupoBaTh HAyYHBIA THI MBIILJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/Jaud B OOpa30BaTEIBHOW NEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUIOTe3y €€ pelIeHHs, HAaXOJUTh AapTyMEHTHI JUIS JI0OKa3aTelbCTBA CBOWX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TIONyYEHHBbIE B XOJ€ pEUICHHS 3aJaud pPe3yibTaThl, KPUTHUUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIHN OIBIT,

OCYIIECTBIISATh ICJICHANIPABICHHBIM MMOUCK TEPEHOCA CPEACTB M CIIOCOOOB JICHCTBUS B
poecCHOHANBHYIO Cpey;

yMETh TMEpPEHOCUTh 3HaHWS B  I[O3HABATEJIbHYI0O U  MPaKTUYECKyl0  oOyactu
KU3HECATCIIEHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTAaTh HOBBIC WJEH, MpEAjiaraTb OPUTHHAIBHBIE MOIXOABl U pEUICHHS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIINe aTbTePHATUBHBIEC PEIICHUS.

3) padora ¢ unopmanmeii:

BJIQJICTh HABBIKAMHU TOJYYCHHS WHPOPMAIMM W3 HCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISTh TOWCK, AaHalW3, CUCTEeMATHU3AlMI0 ¢ HHTEPIpETAIHIo
uH(pOpPMAIIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHNUS;

CO3/1aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax ¢ y9€TOM Ha3HAUYCHUS WH(DOPMAIIUU U TIEIeBON
ayJIMTOPUH, BEIOUPAS ONTHMAIEHYIO (OPMY TTPEICTABICHUS M BU3yaTU3aIliu;

OIICHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh WH(pOpPMAIUU, €€ COOTBETCTBUE MPABOBBIM U
MOpaTbHO-ITHUYECKUM HOpMaM;

UCIIOJIb30BaTh CPEJICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIFOJICHUEM
TpeOOBaHUI IPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATHYECKUX HOPM, HOpM WH(OPMAIIMOHHON OE€30MMacHOCTH;

BJIQJICTh HABBIKAMHU PACMO3HABAHWS W 3allUTHl  HHpOpPMAIUH, HWHOOPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe TeiiCTBUS

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

pacro3HaBaTh HeBepOaJbHBIE CpelcTBa OOIICHHS, MMOHUMATh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, PAcIO3HABAThH MPEINOCHUIKY KOHQIUKTHBIX CUTYyallUl U CMTYaTh KOH(IJIUKTHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMH OOIICHUS U B3aMMOJICHCTBYS, apTYMEHTUPOBAHHO BECTU
JTUAJIOT, YMETh CMSTYaTh KOH(QIMKTHBIC CUTYAIUH;

pPa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3pPEHHUs C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHaA J1eSITeJIbHOCTD:

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHANBUIYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0r0 4JIeHA KOJUIEKTUBA;

NPUHUMATh LIETM COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH M KOOPJIUHUPOBATH
JICUCTBUS IO UX JOCTHKEHHUIO: COCTAaBIIATH IUIAH JACHCTBHH, pacCHpelesiTh POJA C YYETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXXJAOr0 YJaCTHHKA KOMaHbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLICHUBATh HJAEU C IMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYyalUAX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

1) camoopranusanmus:

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTh COOCTBEHHBIE 33Ja4l B 00pa30BaTEIbHON JEATENBHOCTH U
JKU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOH PYIUIMH B Pa3HBIX 00JaCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B [EATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTENIBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMM, HCIOIb30BaTh IPUEMBI pediiekcun
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

OLICHUBATb PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPY aHATIU3€ PE3YJIbTATOB IEATEIBHOCTH.



3) npUHATHSA ce0s U APYTUX:

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEJOCTATKU M IOCTOUHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

B mpouecce wusydenus kypca wuHOpMaTHKH yriyOnéHHoro ypoBHsS 6 10 knacce
oOyyaromuMucs OyyT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3YJIbTaThI:

BJIAJICHUE IPEICTABICHUSAMU O POJIM HMH(OpPMAnuM M CBA3AHHBIX C HEH IPOLIECCOB B
OpUpoJie, TEXHUKE U OOIIecTBE, MOHATUAMHU «HH(POpPMALUL», «MHPOPMALMOHHBIN MpPOIECCy,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHCTEMHBIH 3PQPEKT», «MHPOPMALMUOHHAS CHUCTEMAY,
«CUCTEMAa YIIPABICHU;

BJIaJICHUE METOJaMHU IOoMcKa HHpoOpMauuu B ceTh VIHTepHET, yMeHue KpUTHUECKU
OLICHUBATh HH(OPMALIKIO, IOJYyYEHHYIO U3 ceTu VHTepHeT;

YMEHHE XapaKTepPH30BaTh OOJBIINE JaHHbIC, NPUBOAUTH TNPUMEPHl HCTOYHHUKOB HX
IOJY4YEeHUsT U HAIPaBJICHMs MCIIOJIb30BaHMs, YMEHHE KJIacCU(PULUUPOBATh OCHOBHBIC 3a7aul
aHaiu3a JaHHBIX (IIPOrHO3UMPOBAHME, KJIacCHU(PUKalMA, KJIACTepU3alMs, aHaIU3 OTKJIOHEHUH),
MOHUMATh IOCIIEIOBATEIBHOCTh PEIICHHs 3a/1a4 aHaJIM3a JaHHBIX: cOOp MEePBUYHBIX IAHHBIX,
OUYNCTKA M OIICHKA KAdecTBa JaHHBIX, BBHIOOP W/WJIM IMOCTPOEHHE MOJEIH, MpeoOpa3zoBaHUe
JAHHBIX, BU3yaJlU3allis JaHHBIX, UHTEpIpETalls pe3yIbTaToB;

[NOHUMaHHE OCHOBHBIX IPHUHLUIOB YCTPOHCTBA U (YHKIMOHMPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIUI pPa3BUTHA KOMITBIOTEPHBIX
TEXHOJIOTHI;

BJaJICHME HaBbIKAaMHM pabOThl C ONEPAllMOHHBIMU CHCTEMAaMH, OCHOBHBIMHM BHUJAaMHU
IPOTrpaMMHOTr0 oOecrieueH s UIs peleHns yuyeOHBIX 3a/1a4 110 BIOpaHHOH crieraan3aiyi;

HaJIMYue TPEJCTaBICHUN O KOMIBIOTEPHBIX CETSIX U UX pPOJIM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHIMIIAX OpraHU3alud U (YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeill, 00 0O0Imux
NPUHIUNAX pa3pabOTKU U QYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

NOHUMaHHE yrpo3 UHPOPMALMOHHON 0€30MacCHOCTH, UCIOIB30BAHME METOAOB U CPE/ICTB
NPOTUBOACHUCTBUS OSTHM Yrpo3aMm, cCOOJIOZeHHEe Mep O€30MacHOCTH, MPeloTBPAILAIOLINX
HE3aKOHHOE PACIPOCTPAHEHUE TMEPCOHAIBHBIX JaHHBIX, COONIOJCHHE TPEOOBAHMI TEXHUKHU
0€30MacHOCTH U TMTHUEHBI IPU padoTe ¢ KOMIbIOTEPAMHU U JAPYTUMU KOMIIOHEHTAMU IIU(PPOBOTO
OKpY)KEHHsI, MOHMMAaHHE IPABOBBIX OCHOB HCIIOJIb30BAaHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JAHHBIX ¥ paboThl B ceTH MHTEepHET;

MOHMMaHWE OCHOBHBIX TIPUHIIMIIOB JUCKPETHU3AalMU DPA3IUYHBIX BUAOB WH(POpPMAINH,
YMEHHUE OIpeNeNaTh HHHOPMAIIMOHHBII 00hEM TEKCTOBBIX, Tpa)UUIEeCKUX M 3BYKOBBIX JaHHBIX
IpY 3a/laHHBIX MapaMeTpax JUCKPETH3alMH, YMEHHUE ONPEAeIsaTh CPEAHIOI CKOPOCTh Mepeadn
JTAHHBIX, OLIEHUBATh U3MEHEHHE BPEMEHU Tepeiaun IPH U3MEHEHUH UH(OPMAIIMOHHOTO 00bEMa
JTAHHBIX ¥ XapaKTEePUCTHK KaHaJla CBS3H,

YMEHHME HCIIONb30BaTh MPU PEIICHWH 3a/lad CBOMCTBA IO3UIIMOHHOM 3amUCH 4HCed,
QITOPUTMA MOCTPOCHMS 3alMCH 4YHCiIa B TO3MIMOHHOM CHCTEME CUYHUCIEHHS C 3a/JlaHHBIM
OCHOBaHHUEM U ITOCTPOECHHUS YUCIIA 110 CTPOKE, COAEPKALLEHN 3allMCh 3TOrO YKCia B O3ULMOHHON
CUCTEME CUMCIICHUS C 3aJJaHHbIM OCHOBAaHUEM, YMEHHE BBIMOJIHATH apu(METHUECKUE ONepaluu
B MTO3UI[MOHHBIX CUCTEMAaX CUUCIICHUS;



YMEHHUE BBIIOJIHATh MNPeoOpa3oBaHUS JIOTMUECKUX BBIPAKEHUH, HCMONb3Yys 3aKOHbI
anreOpbl  JIOTUKH, YMEHHE CTPOMUTH JIOTUYECKOE BBIpAXEHHE B JAU3BIOHKTUBHOW U
KOHBIOHKTHBHOM HOpPMalbHBIX (popMax Mo 3aJaHHON TaOMUIle WCTHMHHOCTH, MCCIEIOBATh
00/1acTh MCTMHHOCTH BBICKA3bIBAaHMsI, COJEPIKAILIEro IEpEeMEHHbIE, pellaTh HECIOXKHbIE
JIOTMYECKUE YPAaBHEHUsI U CUCTEMbl ypaBHEHUH;

NoHMMaHue O0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOW HH(OpPMALUU
(3amMch yHMCen B TO3UIMOHHOW CHUCTEME CYHCICHMS, HaXOXJIEHHE BCEX IPOCTBIX YHCET B
3aJJaHHOM JlMana3oHe, 00paboTKa MHOTOpa3psIHbIX LEJIbIX YHCEJI, aHAJIU3 CUMBOJIBHBIX CTPOK U
JPyrux), alropuTMOB IMOMCKA M COPTUPOBKH, YMEHHE ONPEACIATh CIOKHOCTh HU3Y4aeMbIX B
Kypce ©a30BBIX aJIrOPUTMOB (CyMMHpPOBaHHE 3JEMEHTOB MacCHBa, COPTHPOBKAa MAacCHBa,
nepeOOpHbIE AITOPUTMBI, TBOMYHBINA TOMCK) M MPUBOAUTH MPUMEPHI HECKOJIBKUX AITOPUTMOB
pa3HOM CJIOKHOCTH JUIsl PELIEHUs OJJTHON 3a1auH;

BJIAJICHHE YHUBEPCAIbHBIM S3bIKOM IPOrpaMMUpPOBaHMs BbIcOKoro yposHs (Python, Java,
C++, C#), npencraBieHUs MM O 0a30BbIX THIAX JaHHBIX M CTPYKTypax JaHHBIX, yYMEHUE
UCTIOJIB30BaTh OCHOBHBIC YNPABJSIOIIME KOHCTPYKIIMH, YMEHHE OCYIIECTBIATH AaHaJH3
IPEUIOKEHHON IPOrpaMMbl: OIpPENeNATh pe3yibTaThl paboThl MPOrpaMMbl IPU 3aJaHHBIX
UCXOJIHBIX [JaHHBIX, ONpPENeNATh, IMPU KaKUX HCXOAHBIX JaHHBIX BO3MOYKHO IIOJy4EHHUE
yKa3aHHBIX PE3yJIbTAaTOB, BBIBIATH JAHHBIE, KOTOPHIE MOTYT TPUBECTH K OIIMOKE B pabdoTe
POTPaMMBI, (POPMYITHUPOBATH MPEUIOKEHUS 110 YITYUIICHUIO TPOrPAMMHOTO KOJIa;

YMEHHUE CO03/aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBbIE JIOKYMEHTHl M JIEMOHCTpAL[MIOHHbIE
MaTepuaibl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPaMMHBIX CPEICTB U
00JIauHBIX CEPBHCOB;

YMEHHUE UCIOIB30BATh AMEKTPOHHBIC TAOIUIIBI IS aHAIN3a, IPEICTABICHHUS B 00padOTKH
JAHHBIX (BKJIOYas BBIYMCICHHE CYMMBbI, CpPEIHEro apu(pMETHYECKOro, HauOOJIbIIEr0 U
HaMMEHBIIETO 3HAUCHHH, pellIeHHe YpaBHEHU, BBIOOP ONTUMAIBHOTO PEIIeHUs, 10A00p JUHUU
TPEH/a, pelIeHNe 3a1a4 IPOTHO3UPOBAHUS).

B nponecce usydenus kypca HHPOpMAaTUKU yriayOn€HHoro ypoBHA 6 I1 Knacce
oOyyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3yJIbTaThl:

YMEHHUE CTPOUTh HEPAaBHOMEpPHBIE KOJbl, JOMYCKAIOIIME OJHO3HAUYHOE JEKOIUPOBaHME
cooOmieHui (rpeduKcHbIE KOMABI), HCIOIB30BATh MPOCTEUIINE KOJBI, KOTOPHIE IO3BOJISIFOT
OoOHapy>KUBaTh W MCIIPABIISATH OMIMOKH MPH TNepeaade JaHHBIX, CTPOUTH KO, 00ECTIeYHMBAIOIINI
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOIIEHHs MPH M3BECTHOM 4YacTOTe CHMBOJIOB,
HOSACHATH PUHLUIIBI PA0OTHI IPOCTHIX AJITOPUTMOB CXKATHS JAHHBIX;

YMEHHUE peliaTh alTOpPUTMHYECKHE 3a/ladyd, CBS3aHHBIE C aHATM30M rpadoB (3amadu
MOCTPOCHHUS ONTUMAIBHOTO TYTH MEXAYy BepIIMHAMH rpada, OmnpeAeleHus KOJINYeCcTBa
pPasNMYHBIX MyTeH MeXJy BEepIIMHAMH OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada), ymeHue
UCMOJIBb30BaTh JIEPEBbs IPU aHAJIW3€ U TOCTPOEHUM KOJOB W JJs IPEACTaBICHUS
apu(METHUECKUX BBIPAKCHUH, TIPU PEIICHUU 33734 TIOMCKAa M COPTUPOBKH, YMEHHE CTPOUTH
JIEpEeBO WIPHl TIO0 3aJlaHHOMY AalTOPUTMY, pa3padaThiBaTh M OOOCHOBBIBATH BBHIUTPHIIIHYIO
CTpATETHIO UTPBHI;

yMeHue pazpabaThiBaTh U peAIM30BBIBATH B BUIE MPOrpaMM 0a30BbIE€ AJITOPUTMBI, YMEHUE
UCTIOJIF30BaTh B MPOTpaMMax JaHHBIC PA3IMYHBIX THIIOB C YYETOM OrpaHUYCHHUI Ha TUara3oH
UX BO3MOXHBIX 3HAYCHWH, MPHUMEHSTh IMPH PEUICHWH 3a/1a4 CTPYKTYPHl JaHHBIX (CITHCKH,
CJIOBapH, CTEKH, O4YepelH, JIepeBbs), HCIOJIb30BaTh 0a30BbIE ONEpallUd CO CTPYKTypaMu
JTAHHBIX, IPUMEHATh CTaHJIAPTHBIE U COOCTBEHHBIE MOANPOrpaMMBI U 00paOOTKU YHCIOBBIX
JMAHHBIX W CHUMBOJBHBIX CTPOK, HCIOJB30BAaTh TPH pa3paboTKe MporpaMM OHOIMOTEKH



MOJAMPOrpaMM, 3HaTh (YHKIHMOHAIbHBIE BO3MOXHOCTH HHCTPYMEHTAJIBHBIX CPENICTB CPEIbI
pa3paboTKH, YMEHUE HCIOIh30BaTh CPEACTBA OTJIAIKU MPOrPaMM B Cpejlie IPOrpaMMUPOBAHUS,
yMEHHUE JOKYMEHTUPOBAThH MIPOrPAMMBI;

YMEHHE CO3/]aBaTh BEO-CTPAHUIIBI;

BJIaJICHHE OCHOBHBIMU CBEACHHMSIMH O 0a3ax JaHHBIX, X CTPYKType, CPEACTBAX CO3/IaHUs
¥ pabOTHI C HUMH, YMEHHE HUCII0JIb30BATh Ta0JIMYHBIC (PEIISIIMOHHbIE) 0a3bl TaHHBIX (COCTABIISTH
3ampockl B 0a3ax JaHHBIX, BHITOJIHATH COPTUPOBKY M IMOUCK 3alKceil B 0a3e JaHHBIX, HAIOJHATh
pa3paboTaHHyI0 6a3y JaHHBIX) U CIPABOYHBIEC CHCTEMBI;

YMEHHE HCII0JIb30BaTh KOMITBIOTEPHO-MaTeMaTHUYEeCKHe MOJENH JJIs aHAIU3a O0OBEKTOB U
poIeccoB: (HOpMyIHpPOBaTH I1Edh MOJCITUPOBAHUS, BBINOIHATL AaHAIU3 PE3YyIbTATOB,
MOJIYYEHHBIX B XOJ€ MOJCIHUPOBAHUA, OLICHUBATh COOTBETCTBUE MOJEIU MOJIETUPYEMOMY
00BEKTY UJTH MPOIIecCy, MPEACTABIATh PE3yIbTaThl MOJICTUPOBAHUS B HATJISITHOM BUJE;

YMEHHE OpraHU30BBIBATH JUYHOE HH(DOPMALIMOHHOE MPOCTPAHCTBO C HCIOJIb30BAHHUEM
Pa3IUYHBIX CPEACTB IMU(PPOBBIX TEXHOJOTHH, TOHUMAHUE BO3MOXHOCTEH U(POBBIX CEPBHCOB
rOCYJapCTBEHHBIX YCIYT, IU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIMIIOB Pa0OThI, BO3MOKHOCTEW U OTpaHUUYEHUS] TPUMEHEHUS
TEXHOJIOTHII MCKYCCTBEHHOT'O MHTEIUIEKTa B PA3JIMYHBIX OOJACTIX, HAMYHME MPEICTaBICHUN O
Kpyre pemaeMbIX 3a7ad MaIluHHOrOo oOOydeHus (paclmo3HaBaHWs, KiIacCU(DUKAIMA U
MIPOTHO3MPOBAHUS ) HAJIMYNE TIPEICTABICHHUA 00 UCITOJIb30BaHUN WH(OPMAIIMOHHBIX TEXHOJIOTHUH
B PA3IMYHBIX MPOGECCHOHATBHBIX cepax.
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10 KUIACC

Koa-Bo
4acoB

Ne HaumenoBanue
n/n pa3aesioB U TeM
y4eOHOro npeamera

HpOFpﬁMMHOG coaecpikaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

Paznea 1. llndposasi rpaMoTHOCTD

TpeboBaHUS TEXHUKH O€30TTACHOCTH U
TUTHCHBI ITPU pa0oTe ¢ KOMIIbIOTEpaMHU
U IPYTHUMHU KOMIIOHEHTAMH ITU(PPOBOTO
OKPYKCHHSI.

[TpuHuner paboThl KOMIBIOTEPOB U
KOMITHIOTEPHBIX CUCTEM. APXUTEKTYypa
¢on HeiimaHna. ABTOMaTn4eckoe
BBIMOJIHEHHUE TIPOTPAMMBI MPOIECCOPOM.
OmneparuBHasi, NOCTOSTHHAS U
JoJroBpeMeHHas namsatb. OOMeH

AHann3upoBaTh yCIOBUS HCIOIb30BAHUS KOMIBIOTEPA U IPYTUX
JOCTYITHBIX KOMIIOHEHTOB IIU(PPOBOro OKPY>KEHUS C TOUKU 3PEHUS
TpeOOBaHMI TEXHUKH 0€30IIaCHOCTH U TUTHEHBI. OIHCHIBATH
COCTaBHBIE YaCTH U MPUHIUIBI pa0OTHI KOMITBIOTEPOB, MOOMITBHBIX
YCTpPOMCTB, KOMIIBIOTEPHBIX CUCTEM.

XapakTepru30BaTh KOMIBIOTEPHI PA3HBIX ITOKOJIEHUH.

HUckats B cetn MHTepHET MHPOpMAIHIO 00 OTEUECTBEHHBIX
CHEUHAINCTAX, BHECIINX BKJIAJ B Pa3BUTUE BEIYUCIUTEIBHON
TEXHUKH.

ITpuBOIUTH IPUMEPHI, TOATBEPKAAIOIINE TEHACHIIMN PAa3BUTHS

KommneroTep - JAHHBIMH C TIOMOILBIO IIHH. BBIYMCIUTEIBbHON TEXHUKH.
1.1 YHUBEpPCAIbHOC 6 KoHnTpomaepsl BHEITHUX YCTPOICTB. [TogcHATH CyITHOCTH NapajuIeNbHbIX BhIUUCICHUM. [[puBOIUTH
' yCcTpoicTBO 00paboTKH ITpsAMO#i OCTYII K HAMSITH. NPUMEPHI 3a71a4, JIJIsl PEIIEHNS KOTOPBIX TPUMEHSOTCS
JaHHBIX OCHOBHBIE TEHIEHIINN pa3BuTHUA CYHNEPKOMITBIOTEPHBIC TEXHOJIOTHH UKW TEXHOJIOIMHU PacupeaCICHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHiL. BBIYMCIICHUN. XapaKTepu30BaTh pOOOTH3NPOBAHHBIE IIPOU3BOICTBA,
Tapasue/bHbIe BHIYHCIEHHS. MOOUJIbHBIE IIU(POBBIE YCTPONCTBA U UX POJIb B KOMMYHHUKAIIHAAX
MHoromnpoueccopHble CUCTEMBIL.
Cynepkomnrsrotepsl. Pacnipeaenénnbie
BBIYHCIIUTEIFHBIE CHCTEMBI U 00paboTKa
00JIbIINX JAaHHBIX. MOOMIIbHBIC
nr(ppoBbIE YCTPOMCTBA U UX POJIb B
KOMMYHUKaIusax. BcrpoeHHbie
KOMIIBIOTEPBI. MUKPOKOHTPOJLIEPHI.
PoGotu3upoBaHHbIE TPON3BOICTBA.
[IporpamMmmHuoe obecnieueHne Paborath ¢ rpadnyeckum uHTEpDEHCOM ONIEPAITMOHHON CUCTEMBI
Tporpanmmroe KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX (OC), cTaHmapTHBEIMU U CITY’)K€OHBIMU TPUIOKCHUSIMHU, (PaiIOBBIMU
1.2 6 cucteM. Buapl mporpaMmmMHOro MEHEKEPAMMU.
o0ecnieueHue

obOecrieueHus U UX Ha3HAUCHUE.

CoOOTHOCHUTD BH/BI IMLIEH3UN HA UCIOJIb30BaHUE TPOrPAMMHOTO
obecrevyeHns ¥ MOPSJIOK ero NCIOJIb30BaHUs M PacTpOCTPAHEHHSI.




Oco6eHHOCTH MTPOrPaMMHOTO
obecrniedeHusT MOOMITBHBIX YCTPOICTB.
[TapannensHOE MpOrpaMMHUPOBaHHUE.
CucremMHOE TTpOrpaMMHOE 0OecIIeUeHHE.
OmnepauroHHbBIE CUCTEMBI. Y TUIIHTHI.
HpatiBepsl ycTporicTB. MHCTamsuus u
JEUHCTAUIALUSA IPOTPaMMHOTO
oOecrieyeHus!.

®alinossle cuctemsl. [IpuHIMIIBL
pa3MeleHus 1 UMeHOBaHuA (ailios B
JToNToBpeMeHHOM nmamsaTu. [[1aGmoHs!
IUIsL OITUCAHUS TPpyn Gainos.
[IporpamMmmHuoe obecniedeHue.
JlneH3upoBaHue MPOrpaMMHOIO
oOecriedeHus U HUQPPOBBIX PECYPCOB.
[Iponpuerapuoe u cBo6oAHOE
porpaMMHoOe obecrieueHHe.
Kommepueckoe 1 HeKOMMepUecKoe
HCHOJIb30BaHUE IPOTrPaMMHOTO
oOecriedeHus 1 HU(PPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIUBacMast
3aKOHOJIAaTENbCTBOM Poccuiickon
®denepanny 3a HEMPaBOMEPHOE
HCIIOJIb30BaHUE MPOTPaMMHOTO
oOecriedeHus ¥ UPPOBBIX PECYPCOB.

[TpuBOIUTH IPUMEPHI MPOIPHETAPHOTO U CBOOOIHOTO POTPAMMHOTO
oOecrieyeHus, IpeJHa3HaYeHHOI0 JUIS PELICHUS OAHUX U TeX XKe
3aga4. Ha3zpiBaTh OCHOBHBIE IPaBOHAPYILIEHUS, UMEIOLIIE MECTO B
001aCTH UCTIONB30BaHKS MPOTPAMMHOr0 oOecrieyeHus, 1
OTBETCTBEHHOCTh 3a HHX, IPEAYCMOTPEHHYIO 3aKOHOATEIbCTBOM
PO.

1.3

KommnsrorepHsie cetn

[IpuHLINITEI TOCTPOEHUS U allllapaTHbIe
KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
Ceresble mpoTokonsl. Cets MHTEPHET.
Anpecanus B cetu MHTEpHET.
[Ipotokomnsl creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pazpenenue IP-cetn Ha moaceTH ¢
ITOMOIIBI0 MacoK nojiceTeln. CeTeBoe
agMuHucTpupoBanue. [lonyuenue
JAHHBIX O CETEBBIX HACTPOMKaxX

[TogcHATH MPUHLIUIIBI TIOCTPOEHUSI KOMIIBIOTEPHBIX CETEN. BBIABIATH
oO1ee 1 pa3nuyusi B OPraHU3AINH JIOKAJIBHBIX U TJI00aIBHBIX
KOMITBIOTEPHBIX ceTeld. [IpuBOIUTH MpUMEpHI IPOTOKOJIOB CTEKa
TCP/IP ¢ onpenenéHHbIMU QYHKIHSIMU.

Hcnonws3oBaTh Macku mojiceTei Ais pazouenus [P-cetn Ha mozacern.
[IpumensaTs porpaMmMHoOe oOecIieueHHE IS TPOBEPKH
paboTOCIIOCOOHOCTH CETH.




kommnbloTepa. [IpoBepka Hamu4us CBSI3U
¢ y3mom cetu. Ompeienenre MapiipyTa
IBYKCHHS TTAKETOB.

Buasl gestensHocTH B ceTy IHTEpHET.
CepBuchl MaTepHeTA.
I'eonndopmManoOHHBIE CHCTEMBI.
['eonokannoHHBIE CEPBHUCH PEATBHOTO
BpeMEHH (HampuMep, JOKaIus
MOOWIIBHBIX TeJIe()OHOB, OTIpEeIICHHE
3arpy’>KeHHOCTH aBTOMarucTpaiei),
WHTEPHET-TOPTOBIIS,, OPOHUPOBAHHE
OWJIETOB M TOCTUHHIL.
l'ocynmapcTBeHHBIE AIIEKTPOHHBIE
cepBUCHI U yciuyru. ColManbHbIe CETH —
OpraHu3anys KOJUIEKTUBHOTO
B3aMMOJEUCTBUS 1 OOMEHA JaHHBIMHU.
CeTeBoll STHKET: paBUIIa MOBEICHHS B
kubepmpoctpanctse. [Ipobiema
MTOATTMHHOCTH TTOJTy4YE€HHON
nHpopMaruu. OTKPHITHIS
o0Opa3oBarenbHbIE PECYPCHI.

14

WNndopmanmonnas
0€e30I1aCHOCTb

TexHOreHHbIE 1 IKOHOMUYECKUE
YIPO3bI, CBSI3aHHBIE C HCIIOIB30BaHHEM
WHPOPMATMOHHO-KOMMYHHUKAIIHOHHBIX
TexHoynorui. OO0IIKe MPOOIEMBbI 3aIUTHI
nHpOpMALMU 1 MHOOPMAIIMOHHOM
6e3onacHoctu. CpelcTBa 3aIlUThI
nHPOPMAaLIMHU B KOMIIBIOTEPAX,
KOMIIBIOTEPHBIX CETSX U
aBTOMaTH3UPOBAaHHBIX
nH(pOpMaIMoHHbIX cucteMax. [IpaBoBoe
obecriedenne HHPOPMAITUOHHOMN
0e30macHOCTH.

IIpenoTrBparieHue
HECaHKLMOHUPOBAHHOT'O AOCTYINA K

XapakTepu3oBaTh CYIIHOCTh MOHITHH «HH(OOPMAIIMOHHAS
0e30MacHOCThY, «3alIuTa HHYOPMAIIINY.

®DopMyTupoBaTh OCHOBHBIE TpaBuiia HH()OPMAIIMOHHON
0e30MmacHOCTH. AHAJIM3UPOBATh 3aKOHOAATEIBHYIO 0a3y,
Kacarolyrcs HHHOPMAIMOHHOM O€301MacCHOCTH.

ITpuMeHsTh Cpe/iCTBA 3alIUThI HHPOPMAIMH: OpaHIMay3PHhl,
AHTHBUPYCHBIC IPOTPAMMBI, MAPOJIMPOBAHKE M APXUBUPOBAHHE,
mmdpoanue. [IpegorBpamarh

HECAaHKIIMOHUPOBAHHBIN TOCTYI K JIMYHOH KOH(UICHINATBHON
uHpopMaIuK, XpaHsIIencs: Ha MepCOHALHOM KOMITBIOTEPE,
MOOMJIBHBIX YCTPOHCTBAX.




JUYHON KOH(UACHINATHHOMN
nHpOpMaITH, XpaHsIIIecs Ha
[IEPCOHAIBHOM KOMIIBIOTEDE,
MOOHIIBHBIX yCTpoOiicTBax. BpemoHocHoe
MIpOTpaMMHOE 00ECIICUCHHE U CITOCOOBI
00pBOBI C HUM. AHTUBUPYCHBIC
nporpamMmMbl. Opranu3anus JUIHOTO
apxuBa HHpopmManuu. PesepBHoe
konupoBanue. [laponbHas 3ammuTa
apxuBa.

[udpoBanne naHHBIX. CHMMETpPHYHBIC
n HecuMmMeTpruHble T dpsL. [udpse
mpocrtoii 3ameHsl. [udp Lezaps. [udp
Bmxenepa. AnroputM mmdpoBaHus
RSA.

Hroro no pasacity

24

Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH

2.1

IIpencraBinenue
uH(popMaIuu B
KOMIIBIOTEPE

19

Wudopmanus, 1aHHbBIC ¥ 3HAHUSL.
HNudopmanmoHHble MPoIecch B
MPUPOJIE, TEXHUKE U 00IIeCTBe.
HenpepbiBHBIE 1 TUCKPETHBIE BETHYHHEI
u curnaisl. Heo6xonumocTsb
JIMCKpETH3aUuu HH(POpMALIUH,
MpeJHa3HauYeHHON TSl XpaHeHus,
repenayn 1 00padOTKH B UPPOBBIX
CHUCTEMaXx.

JBonuHoe KojiupoBaHue. PaBHOMepHbIE
Y HEpaBHOMEPHBIE KOJIbI.
JlexonupoBaHue COOOIICHHUH,
3aMHACaHHBIX C TOMOIIBIO
HEpaBHOMEPHBIX KO/I0B. Y cioBue PaHo.
[TocTpoenue o1HO3HAYHO
JEKOIUPYEMBIX KOJIOB C TOMOIIIBIO
JepeBa. EnuHuIbl n3MepeHus
KoymdecTBa nHpopManuu. AsdaBUTHBIN

ITosICHATE CYIIHOCTD NOHTHM

«uH(pOpMaLIU», «TaHHBIS», «3HAHMs». Pemarh 3aaun Ha
n3MepeHure nHGOpPMAaIUK, 3aKIIIOYEHHOH B TEKCTE, C MO3UIUH
aj(paBUTHOTO TOAX0/1a (B MPEIIOIOKEHUHN O PABHOM
BEPOATHOCTH TIOSBIICHHS CHMBOJIOB B TEKCTE).

[osicHITE HEOOXOAMMOCTH U CYIITHOCTh TUCKPETHU3AIUH TTPH
XpaHEHWH, repesiaye u 00padoTKe JaHHBIX C TIOMOIILI0
KOMITBIOTEPOB.

[TpuBoUTH NpUMEPHI PABHOMEPHBIX W HEPABHOMEPHBIX KOIOB.
KoaupoBath 1 1€KOIUPOBATh COOOIICHUS C UCIIOJIb30BaHUEM
PaBHOMEPHBIX W HEPAaBHOMEPHBIX KOJOB. CTPOUTH IPEHUKCHBIC
Kojbl. Kiaccu(puIMpoBaTh CHCTEMBI CUUCIICHUS.

BrInonHITh cpaBHEHHE YUCE, 3aMUCAHHBIX B IBOUYHOM,
BOCBMEPUYHON U IIECTHAIUATEPUUHON CUCTEMaX CUUCIICHHUS.
Ocy1IecTBIATh NEPEBO YUCEN MEKIY TBOMYHON, BOCBMEPUUHOMN
Y HIECTHAILIATEPUYHON CUCTEMAMU CUUCIICHUSI.

BBINOMHATE CI0KEHUE U BBIYUTAHUE YUCEIN, 3alIMCAHHBIX B
JIBOMYHOW, BOCBMEPUYHOM U IIECTHAAIATEPUYHON CHUCTEMAX




MIO/IXO[I K OLIEHKE KOJINYEeCTBa
nHpOpMaITIH.

Cuctemsl cuncnenus. Pazsépryras
3aIlUCh LEJIBIX U APOOHBIX YHCEI B
[IO3ULIMOHHON CHCTEME CUHUCIICHUS.
CBolicTBa MO3UIIMOHHON 3aMKCH YUCHA:
KOJMYECTBO HU(P B 3aMKCH, IPU3HAK
JIEIMMOCTH YHcia Ha OCHOBaHHE
CUCTEMBI CUUCIIEHUS. AITOPUTM
IepeBoa LEeIoro uncia u3 P-uunoi
CHCTEMBI CUUCIICHUS B IECSTUYHYIO.
AJNropuT™ nepeBoja KoHeuHol P-uuHoit
IpoOH B JECITUYHYIO. AITOPUTM
repeBo/ia LeJoro Yucia u3 JeCITUUHON
CUCTEMBI CUUClIeHus B P-nunyto.
ITepeBoa KOHEUHOH HECATUYHON podU
B P-nunyro. /[BonyHas, BocbMepUYHas U
LIecTHaAaTepUYHAas CUCTEMbI
CUHUCIICHUS], CBSI3b MEXKLy HUMH.
ApudmeTnyeckue onepanuy B
MO3ULIMOHHBIX CUCTEMaX CUUCIICHHS.
TponuHasi ypaBHOBEILIEHHAs! CUCTEMA
cuncieHus. J[BONIHO-1ecATHIHAS
CHUCTEMa CUMCIICHHUSL.

Konuposanue texctoB. KogupoBka
ASCIIL. OgHOOalTHEIE KOJUPOBKHY.
Crangapt UNICODE. Koguposka UTF-
8. Ompenenenne NHGOPMALTMOHHOTO
00BbEMa TEKCTOBBIX COOOIIEHH.
Konuposanue nzodpaxenuii. Onenka
nH(OPMAITMOHHOTO 00BEMA
rpadMuecKuX JaHHBIX TPH 3aIaHHBIX
pa3pelieHuy 1 riryouHe KOJAUPOBAHUS
uBeta. L{BeToBrie Monenn. BekropHoe
koaupoBaHue. PopMaThl rpagUIecKuX

CUMCIICHYSI.
OcCyIecTBIATH KOAUPOBAaHNE TEKCTOBOM HH(MOPMAITNH C

MOMOIIBIO KOJIMPOBOYHBIX TAOJIHII.

Ornpenensats nHOOPMAITHOHHBIN 00BEM TEKCTOBBIX COOOIICHH B
Pa3HBIX KOTUPOBKAX.

Breraucnsats pa3Mep 1BETOBOM NAUTPHI 110 3HAYCHUIO OUTOBOM
rIyOuHbI BeTa. OmnpenensaTs pa3Mepsl rpadgudeckux Gaiios npu
W3BECTHBIX Pa3pelicHU U TIyOHHE KOJUPOBaHUS [IBETA. BBIYHCIATH
WH(POPMAITMOHHBIH 00BEM IM(POBOI 3BYKO3AMKCH IO YaCTOTE
JIUCKPETHU3AIINY, TIYOMHE KOAUPOBAHMS U BPEMEHU 3aITUCH.




¢aiinos. TpéxmepHas rpaduka.
OpakranpHas rpaduka.

Konmposanwue 3Byka. Otienka
nH(OPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TIPH 33/IaHHBIX 9aCTOTE
JUCKPETH3aLUH U Pa3psIHOCTH
KOAUPOBaHHS.

2.2

OcHOBBI anreOpbl
JOTHKH

14

Anre6pa noruku. [lonsarue BbICKa3bIBaHHA.
BrickasbiBaTenbHble HYOPMBI (IPEIUKATEI).
KBanTops! cymecTBoBaHHUSA 1 BCEOOIIHOCTH.
Jloruueckue ornepanuu. Ta0uIIbl
UCTUHHOCTH. Jlornueckue BBIPAKCHUS.
Jlornueckue ToxxaecTna. Jloka3aTeIbCTBO
JIOTHYECKHUX TOKIECTB C MOMOIIBIO TaOJIHII
UCTUHHOCTH. Jlornueckue orepanuu 1
OTepalyy HaJl MHOKECTBAMHU.

3aKoHBI aNTeOphl IOTUKU. DKBUBAJICHTHEIE
peoOpa3oBaHMst JOTUIECKUX BhIPAKESHHH.
Jlornueckue ypaBHEHHUsSI U CUCTEMBI
ypaBHEHU.

Jloruueckue GyHKIMH. 3aBUCUMOCTh
KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
(YHKLIUI OT KOJIMYECTBa apryMEHTOB.
[TonHble cucTeMbl TOTHYeCKUX QYHKLIUH.
Kanonnueckne GpopMbl JTOrH4ecKnx
BbIpakeHHH. CoBEpILICHHBIE AN3BIOHKTHBHbIC
1 KOHBIOHKTHBHBIE HOPMaJIbHBIE ()OPMBI,
ANTOPUTMBI MX TIOCTPOEHHS 10 TabJInIe
HUCTUHHOCTH.

Jlornueckue 37EMEHTHI B COCTABE
kommbioTepa. Tpurrep. Cymmarop.
MHoropa3zpsansiii cymmarop. [loctpoenue
CXEM Ha JIOTHYECKUX 3JIEMEHTAX 10
33JIaHHOMY JIOTHYECKOMY BBIPAKEHHIO.
3amnuce JIOrnIeckoro BBIPAXXCHHA 110
JIOTHYECKOM CXEME.

[IpuBOAUTH IPUMEPHI AIEMEHTAPHBIX W COCTABHBIX BBICKAa3bIBAHUH.
Pa3nuyate BeIcKa3pIBaHUA U IPEAMKATHl. Y CTAHABIMBATh CBSI3b
MEXIy anreOpoil TIOTHKA U TeOpreil MHOXKECTB. BBIUNCIATE 3HAYCHHS
JJOIT'MYECKUX BprEl)KCHI/II\/'I C JIOTUYCCKUMMU OIl€paliusiMi KOHBIOHKIINH,
JAU3BIOHKIWH, UHBCPCHUHU, UMILIMKAIINW, SKBUBAJICHIIUHA.

[IpoBoauTk aHanu3 TabauL HCTUHHOCTH. CTPOUTH TAOIHILIBI
VUCTUHHOCTH JIOTHYECKHX BBIpAKEHUH. OCYIECTBIIATh S3KBUBAJICHTHBIC
npeoOpa3oBaHMs JIOTUYECKUX BBIPAKEHUI C MCTIOIB30BAaHUEM 3aKOHOB
anreOphl JTOTHKH.

OCyIIECTBIATE NOCTPOEHHUE JTOTMYECKOT0 BBIPAYKEHUS C JAaHHON
Ta0JIMIEeH HICTUHHOCTH | €r0 YIIPOIICHHE.

Pemarsn IIPOCTHBIC JIOTUYCCKHUEC YPABHCHUA U CUCTCMBI ypaBHCHHfI.
XapakTepHu30BaTh JIOTHYECKHE JIEMEHTBI KOMIIBIOTEPA.

ITosicHATE yCTPOMCTBO CyMMaropa U TpUITEPA.

3anuchIBaTh JJOTHYECKOE BHIPAKEHHE 10 JIOTHYECKOI cxeme.

CTpouTh CXEMBI Ha JIOTHYECKHX DJIEMEHTAX 110 33JaHHOMY
JIOTUYECKOMY BBIPAXKEHHIO.

2.3

KomnerorepHas

Hpe,I[CTaBJ'IeHI/IC LOEJIBIX YHUCCII B IIAMATH

HonyanL BHYTPCHHEC MMPEACTABJICHUEC LICTIbIX U BCHICCTBCHHBIX YHUCCII




apudMeTrKa

KoMIbIoTepa. OrpaHMYEeHHOCTh THana3oHa
YyHcell P OTPAaHUYCHUH KOJTMYECTBa
pa3psnoB. llepenonnenue pa3psaHON CETKU.
be33HakoBEIe 1 3HAKOBBIC JTJAHHBIC. 3HAKOBEIN
OuT. JIBONYHBIN TOMMOTHUTEILHBIN KO
OTpUIIATEIBHBIX YHCEIL.

[ToOuTOBBIE JIOTUYECKHE OTICPAITUH.
Jlornyeckuit, apuMeTHIECKUN 1
nuKmdeckuii casury. [llndposanmne ¢
MTOMOIIIbIO TIOOUTOBOM OTIEpaIIH
«uckioyaroriee NJI».

[IpencraBnenue BelIECTBEHHBIX YUCEN B
MaMsTH KOMIIbIOTEPA. 3HAYAIIAS YacTh U
MOpAI0K uucia. Jluana3oH 3HaYEHUN
BeleCTBeHHBIX uncen. [IpobmeMsr xpaHeHMs
BEIIIECTBCHHBIX YHCEII, CBI3aHHBIE C
OTPaHUYECHUEM KOJIMYECTBA Pa3psI0B.
BrinosniHenue onepainuii ¢ BEECTBEHHBIMU
YHCIIaMH, HaKOIUIEHHE OIIHOOK TpH
BBIYMCJICHHSIX.

B [MaMSTH KOMITBIOTEPA; OMPENETSATh O BHYTPEHHEMY KOy 3HaUCHUE
yuciia. XapakTepru30BaTh O€33HAKOBBIE M 3HAKOBEIE TaHHBIE.
[osICHATE IOPAZOK BBITIOJIHEHUS apU(PMETHISCKHIX ONEpanui ¢
LETbIMU U BEUICCTBEHHBIMH YHCIAMHU B IPOIIECCOPE.

[TpuMeHATs TOOUTOBBIE JIOTHYECKHE OTIEPAIHH.

XapaxTepru30BaTh MPEACTABICHHE M XPaHEHUE B MMaMATH KOMITHIOTEpa
BEILIECTBEHHBIX YUCEL.

[TosICHSTH TPUYUHBI HAKOTICHUS OIIMOOK MPU BBIYUCICHUSIX C
BEIIECTBEHHBIMH YHCIIAMHU.
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Pa3nes 3. AiiropuT™Mbl M IPOrpaMMHpPOBaHuUe

3.1

BBenenue B
MPOTPaMMHUPOBAHHUE

16

Omnpenenenne BO3MOXKHBIX pe3yIbTaToB
paboTHI MPOCTEHIIINX AITOPUTMOB
yIpaBIICHHUS UCTIOTHUTEIISIMHA U
BBIYHCIUTEIBHBIX anroputMoB. Onpeenenne
HCXOJHBIX JaHHBIX, IPU KOTOPHIX aJITOPUTM
MOJKET JaTh TPEOYEeMbIid pe3yJibTar.

Drarmsl pemeHus 3a/1a4 Ha KOMIBIOTEpe.
HHcTpyMeHTaIbHBIE CPEACTBA: TPAHCIIATOD,
oTiaauuK, npoduuposiuk. KoMouisus u
WHTEpIIpeTanus nporpaMm. BupTyaibHbie
MaIlHHBI.

HHaTerpupoBanHas cpema pa3paboTKH.
MeTosp! oTnaaku nporpamm. Kcrmonb3oBanue
TPacCUPOBOYHBIX Tabmuil. OTIag0dHbIN
BbIBOJI. [10I1aroBoe BhIMOIHEHUE

BBISICHATE pe3yibTaT paboThl alropuT™Ma JUIS UCTIOIHUTENST TIPH
3a/IaHHBIX UCXOJHBIX JAHHBIX, ONPEAEIIATh BO3MOXKHBIE HCXO/IHbIE
JTaHHBIE JIs1 U3BECTHOTO pe3ysbraTta. [IpuBoauTh MpUMeps!
ITOPUTMOB, COJEPIKAIINX ITOCIIEOBATENbHBIE, BETBALINECS U
HUKIMYECKHUE CTPYKTYPhl. AHATH3UPOBATh HIUKINYECKHE AT OPUTMBI
JUTSL HICTIOJTHUTENS. BBIOENATE 3Tambl peleHus 3a1aud Ha
KOMIIBIOTEDE.

IToSICHATD CYITHOCTH BBIJIENEHHBIX 3TanoB. OTJIaXUBAaTh MPOrPaMMBbI
C TIOMOIIIBIO TPACCHPOBOYHBIX TAOIHII M C UCTIOIH30BAHUEM
BO3MOKHOCTEH OTJIauuKa cpeabl MporpaMMupoBanus. CoCTaBIsITh
JIOKYMEHTALMIO Ha IPOrpaMMmy.

Pa3pabatbiBaTh 1 peaan30BBIBaTh Ha S3bIKE IPOTPAMMUPOBAHUS
ANTOPUTMBI 00paOOTKH LIEJIBIX YUCET, B TOM YHCIE epeOopHbIE
anropuTMmsbl. Pa3pabaTeiBaTh mporpaMMel 1j1st 00pabOTKM TaHHBIX,
XPaHSIIUXCS B TEKCTOBBIX (haiiiax.




nporpaMMel. Toukn octaHosa. [Ipocmotp
3HAYEHUH MTePEMEHHBIX.

3wk nmporpamMmmupoBanus (Python, Java,
C++, C#). Tumbl JaHHBIX: [EIIOYHUCICHHEIC,
BEIIECTBCHHbIE, CHMBOJIbHBIE, TOTHYECKHUE.
Betenenus. Crnoxxusie ycnoBus. LInkis! ¢
ycioBHueM. 1{UKIIBI IO IEPEMEHHOM.
B3anmo3aMeHsaeMOoCTh pa3InyHbIX BUOB
nukinoB. MHBapuanT nukiaa. CocraBieHue
LMKJIA C UCIIOJIb30BAaHUEM 3apaHee
oTpeeIEHHOr0 MHBapUaHTa ITUKJIA.
JloKyMEHTHpPOBaHHUE ITPOTPAMM.
HcnonszoBanne koMMeHTapueB. [loaroroska
OMMCAHUS MPOTrPaMMBbI U HHCTPYKIUH JIS
MOJIb30BATEIIS.

Anroputmbl 00pabOTKH HaTypaIbHBIX YHCE,
3aMHUCaHHBIX B MMO3UIIMOHHBIX CHCTEMaX
CUHMCIICHUs: pa30MeHHE 3arCcH YKcia Ha
oTAeNbHbIe HU(PHI, HAXOXKICHUE CYMMBI U
MPOU3BEACHUS TUPD, HAXOXKICHHE
MaKCUMaJIbHOHM (MUHAMAIBEHOMN) IUQPHL.
HaxosxneHune Bcex MpOCTHIX YUCET B
3aJaHHOM Auamna3one. [Ipencrasienue yucna
B BUjie Habopa MPOCTHIX COMHOXKUTEIEH.
ANropuT™M OBICTPOTO BO3BEICHUS B CTEIICHb.
O6paboTka JaHHBIX, XpaHAIIUXCs B Qaiinax.
TexcroBble 1 gBOMUHBIE (aiinbl. DaiioBbie
nepeMeHHsbie ((aitioBsle ykazaTenun). UrteHue
u3 ¢aiina. 3anucsk B ¢aiin.

3.2

BcnomorarensHbie
aJTOPUTMBI

Pazbuenue 3amaun Ha MoA3a1a4H.
[HoamporpaMmer (Tiporienypsl ¥ QYHKITHH).
Pexypcus. PexypcuBHbIE 00BEKTEI
(ppaxransl). PexypcuBHble npoueaypsl u
¢yaxun. Micnons3oBaHue cTeka s
OpraHM3alNY PEKYPCHUBHBIX BBI30BOB.
Hcnonb3oBaHue cTanAapTHOW OMOIMOTEKH
si3pIKa IporpaMmupoBanus. [lonxiouenue

Pa36uBate 3amavy Ha noazanaud. OGopMIIATE TOTHUECKH LIEIIOCTHBIE
WM TIOBTOPSIFOIIUECS ()parMEHTHI IPOTPaMMBI B BUIE TIOIPOTPaAMM.
ITosICHATB CYIITHOCTE PEKYPCHBHOTO aJITOPUTMA.

Haxonutb pekypcuBHBIE OOBEKTHl B OKPYKAIOIIEM MHPE.
Onpenemsars pe3yapTaT paboThl IPOCTOr0 PEKYPCUBHOIO aJIFOPUTMA.
Hcnonp3oBaTh cTanAapTHBIE OMOINOTEKH MTOAMIPOTPAMM SI3bIKA
POrpaMMHUPOBaHUsl, OMOINOTEKH CTOPOHHUX HPOU3BOANUTEIIECH.
[TpuMeHsTh MOAYJIBHBIH NPUHLIMUI TPH pa3padOoTKe MPOrpamMM.




OMOIMOTEK OIPOTrPaMM CTOPOHHUX
npousBoauTesned. MoyJIbHBIN NPUHIINIL
MOCTPOCHUS MTPOTPaMM.

YucaeHHele MeTOAbl. TouHOE U
MIPUOIIMKEHHOE PEIICHIS 3aa4H.
HucneHHble METO/IbI PELICHUS YPaBHEHUI:
MeTO]T IepeOopa, METO]I TOJIOBUHHOTO
nenenust. [IpubnmkEéHHOE BEIYUCICHHUE JITUH

[osICHATh TPUHIIUTIBI PAOOTHI YUCIICHHBIX METO/IOB, PA3HUILY MEXKTY
TOYHBIM Y IPUOIIKEHHBIM PEIICHUSIMU BEIYUCIUTENBHBIX 33/1a4.
Pa3pabartbiBaTh 1 OTIQKHUBATH MPOTPAMMEIL, PEATU3YIOIINE
YUCIICHHBIC METOBI PEIICHUS YPaBHCHHI, IPUOINKEHHOE
BBIYMCJICHUE JJTUH KPUBBIX

3.3 | YwucieHHBIC METOIbI 5 KpHBBIX. Berauciienue miomanei Guryp ¢ H TUTOIIAIEH (BHUTyp, TIOMCK MAaKCHMyMa
TTOMOIIIBIO YHCIICHHBIX METOIOB (METOT (MuHIMYMa) QYHKITIH OJHOH ITepEeMEHHOM.
MIPSIMOYTOJILHUKOB, MeTO Tparenuii). [lonck
MakcuMyMma (MUHUMYyMa) (QYHKITUN OTHOM
MIEPEMEHHOM METOI0M ITOJIOBUHHOT'O
JICTICHHS.
O6paboTKa CUMBOJILHBIX JJAHHBIX. Hcnonb30BaTh BCTPOCHHBIE (QYHKIMH S3bIKA TPOTPAMMHUPOBAHUS IS
Berpoennsie ¢hyHKINH 361K 00pabOTKN CHMBOJIBHBIX CTPOK. Pa3pabaThIiBaTh M OTIIAXKHBATH
MIPOrpaMMHUPOBaHUS ISl 00pabOTKH MPOTPaMMBI, PEaTH3YIOIIUE TUTIOBBIE ATOPUTMEI 00pabOTKH
CHUMBOJIBHBIX CTPOK. AJIFOpI/ITMBI O6pa6OTKI/I CHUMBOJIbHBIX JaHHBIX HA BI)I6paHHOM SA3BIKE MPOTrpaMMHUPOBAHUS.
CHUMBOJIBHBIX CTPOK: ITOACYET KOJIMUECTBA [IpeoOpa3oBeIBaThH YKcIa B CHMBOJIBHYIO CTPOKY U OOPaTHO.

A 6036 MOSIBJICHUH CUMBOJIA B CTPOKE, pa30reHne
3.4 JITOPHTMBI OOPAbOTKH 5 CTPOKH Ha CJIOBA 10 TMPOOETLHBIM CHMBOJIAM,
CHMBOJIBHBIX JaHHBIX .

IIOUCK IIOACTPOKHU BHYTPH JAHHOU CTPOKH,
3aMeHa HailIeHHOH MMOJICTPOKU Ha JPYTYIO
cTpoky. ['eHepalus Bcex CIIOB B HEKOTOPOM
andaBuTe, YIOBICTBOPSIOMINX 33 JaHHBIM
orpannueHusM. [IpeobpazoBanue yncia B
CHUMBOJIbHYIO CTPOKY M 00paTHoO.
MaccuBsl IOCJICAOBATCIIBHOCTH YHUCCII. HpI/IBO):[I/ITb MMPpUMEPHLI OTHOMEPHBIX U IBYMEPHBIX MaCCUBOB.
Brrancnienre 0000IEHHBIX XapaKTEPUCTHK IIpuBoaMTE IpUMEPHI 33/1a4 U3 MIOBCEIHEBHON XKU3HH,
3JIEMEHTOB MaCCHBA WJIM YUCIIOBOI MPEOJIAaraloINX UCIOIb30BaHUE MaCCHUBOB.
MOCJIE/IOBATENILHOCTH (CYMMBEI, Pa3pabaTbIBaTh U OTIQKUBATH IPOTrPaMMBbl, PEATU3YIONIHE THIIOBHIE

35 ARTOpUTMBI 00pabOTKH 10 MIPOM3BENICHUSI, CPETHETO apU(PMETHUECKOTO, | aNrOpUTMbl 00Pa0OTKH OJHOMEPHBIX U JBYMEPHBIX MACCHBOB, Ha

MacCcCHUBOB

MHUHHUMAaJbHOTO ¥ MaKCUMAJILHOT'O
3JIEMEHTOB, KOJIMYECTBA DJIEMEHTOB,
YIOBIIETBOPSIIONINX 3aJaHHOMY YCIIOBHIO).
JIMHEeNHBIN ITONCK 3aJaHHOT0 3HAUYCHUS B
MAacCHBe.

BBIOpPaHHOM $I3bIKE IPOrpaMMHUpOBaHus. Pa3pabaTeiBaTh MpOrpaMMel
JUTS PELIeHUs MPOCTHIX 33/1a4 aHAJIN3a TaHHBIX.




CopTrpoBKa OJHOMEPHOTO MacCHUBa.
[IpocTeie MeTOIBI COPTHPOBKH (METOT
My3bIpbKa, METO]I BEIOOpA, COPTHPOBKA
BcTaBkamu). COPTUPOBKA CITHSHUEM.
BricTpas copTrpoBKa MaccuBa (anropuT™M
QuickSort). /IBONIHBIH ITOUCK B
OTCOPTHPOBAHHOM MAaCCHBE.

JBymMepHBIE MACCUBEI (MATPUIIBI).
AnroputmMbr 00pabOTKH IByMEPHBIX
MACCHBOB: 3aM0JHEHNE IByMEPHOTO
YHCIIOBOTO MacCHBA I10 3aJJaHHBIM IPaBUIIaM,
TIOVICK DJIEMEHTA B IBYMEPHOM MacCHUBE,
BBIYHCJICHHE MaKCUMyMa (MHHIMYMa) U
CYMMBI 3JIEMEHTOB IBYMEPHOTO MacCHBa,
MIepEeCTaHOBKA CTPOK U CTOJIOIIOB IBYMEPHOTO
MacCHBa.
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Paznen 4. UndopmanmoHHbie TEXHOJIOTUH

O0paboTka TEeKCTOBBIX
JOKYMEHTOB

4.1

TekcToBbIil nporieccop. Penaktupopanue u
(dhopmatuposanue. [Iposepka opdorpaduu u
rpammatuku. CpesncTBa Mo1cKa 1
aBTO3aMEHBI B TEKCTOBOM IPOLIECCOPE.
Hcnons3oBaHue CTUIIEH.
CTpyKTYpUpOBaHHBIE TEKCTOBBIE IOKYMEHTHI.
CHocku, ornasnenue. Koxnextusnas pabota
¢ IokyMeHTamMH. THCTpyMEHTBI
PELeH3UPOBaHHS B TEKCTOBBIX POIIECCOpPaX.
Oo6naunble cepBUCHL. JlenoBas nepenucka.
Pedepar. [IpaBuna nurupoBaHus
HCTOYHUKOB U 0(hopMITeHUSI
oubimorpadudeckux ccputok. OpopmieHne
CIHCKa JINTEPATyphl. 3HAKOMCTBO C
KOMIIBKOTEPHON BEPCTKOM TEKCTA.
TexHnueckue cpeicTBa BBOJ/IA TEKCTA.
CrnenManu3upoBaHHbIE CPECTBA
pPEeIaKTUPOBAHUS] MATEMATHUECKUX TEKCTOB.

PaspabateiBath cTpyKTYpy HOoKyMeHTa. Mcmoip3oBath cpencTBa
ABTOMATH3aLlUH [P CO3JIaHUU TOKyMeHTa. [IpuMeHsTh mpaBuia
UTHUPOBAHMS ICTOYHUKOB M OpOpMIIEHUST OnOImorpadraeckux
cchUIOK. [IpHUMATh y4acTHe B KOJUIEKTHBHON paboTe HaJ
JIOKYMEHTOM.

BrImonHATE HA00p M MPOCTYIO BEPCTKY MATEMATUIECKUX TEKCTOB.

4.2

AHamu3 JaHHBIX 8

Anamn3 nagaerx. OCHOBHEIE 3a1a4H aHAIN3A

[IpuBoauTH pUMEPHI 3a/1a4 aHAJIN3A TaHHBIX.




JaHHBIX: IPOTHO3UPOBAHME, KIacCUpHUKAILIN,
KIIaCTEpU3aIlysl, aHATN3 OTKIOHCHUH.
[locnenoBaTensHOCTD PELICHUS 32124
aHaJM3a JaHHBIX: cOOp MEPBUYHBIX TAHHBIX,
OYHCTKA U OIICHKA Ka4eCTBa JaHHBIX, BEIOOD
H/WIH TIOCTPOCHHE MOJIEIH, TTpeoOpa3oBaHue
JaHHBIX, BU3yaJIH3alus JaHHbIX,
WHTEpIpeTanus pe3yipTraToB. [IporpaMMmHbie
Cpe/ICTBa ¥ UHTEPHET-CEPBUCHI JITIS
00pabOTKH U MIPECTABICHUS TaHHBIX.
Bonbime nanubie. MammHHOE 00y4YeHHUE.
MNHTennekTyanbHbli aHATNU3 JaHHBIX.
AHamu3 TaHHBIX C TOMOIIBIO SJEKTPOHHBIX
Tabmnui. Beraucienne cyMMBbl, CpeIHETO
apu(pMeTHIecKoro, HanOOIBIIIETO
(HaMMEHBITIET0) 3HAYCHHS THAIIa30Ha.
Brraucnenne ko3 dunpienTa Koppensuun
IBYX psinoB naHHbIX. [locTpoeHne
CTOJIOYATHIX, JINHEHUYATHIX H KPYTOBBIX
nuarpamm. [loctpoenue rpadukos GyHKINHA.
[Tox6op nmuHMYM TpeH A, pelIeHUE 3a1a9
MPOTHO3UPOBAHHUSL.

YucreHHOE pellieHHe YPaBHEHUH ¢ TIOMOIIBIO
noabopa mapamerpa. OnTUMHU3ALMS KaK
MOWCK HAMIYYIIIEro PEIICHUS B 33JAHHBIX
ycnoBusx. lleneBas GyHKIUA, OTpaHUYCHUSL.
JlokanpHbIE U TTOOATBHBIA MUHUMYMBI
neseBoi GyHkuuu. Pemmenne 3amaq
ONITUMH3AIUH C TIOMOIIBIO AJIEKTPOHHBIX
TadJIuUIL.

[osicHATh HA MPUMEpPaXx MOCIEA0BATEIFHOCTh PEIICHUS 3a/1a4 aHAIH3a
AHHBIX.

Pemate mpocThie 3a7auu aHaKM3a TaHHBIX ¢ TOMOIIBIO AJIEKTPOHHBIX
TaOJIHLI.

Hcnonb30BaTh COPTHPOBKY U GUILTPBL. Mcnonbp30BaTh cpecTBa
JICJI0BOM rpadMKH IS HATJISIAHOIO IPEACTaBICHMS JaHHBIX. Pelath
MPOCThIC PACYETHBIC U OTNITUMH3AI[MOHHBIC 33]]a9U C TIOMOIIIBIO
AJICKTPOHHBIX TaOJIHII.

Hroro no pasneny 14
PesepBHOE Bpemst 14
OBUIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME
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11 KJIACC

n/n

HaumenoBanme
pa3aesioB U TeM
y4eOHOro npeamera

Koa-Bo
4acoB

IIporpammHoe comep:kaHue

XapakTepucTHKA 1eITeJIbHOCTH 00yYA0 M XCS

Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH

11

HNudopmanus u
UH(pOpMallMOHHbIE
IPOLIECCHI

10

Teopernueckue MoaXo bl K OIIEHKE
KoJNn4ecTBa HHpopManuu. 3aK0oH
aAaUTUBHOCTH nHpopManun. opmyna
Xapriu. Mapopmanus 1 BEpOSTHOCTS.
®opwmyina lllenHoHa.

AJNTOPUTMBI CXATUS JAHHBIX. AJITOPUTM
RLE. Anroputm Xaddmana. Anroputm
LZW. AnropuTmsl cXaTUs TaHHBIX C
MOTEPAMHU. Y MEHbLICHUE IITyOUHbBI
KoJupoBaHus 1Beta. OCHOBHBIE HIEU
anroputmoB cxatus JPEG, MP3.
CxopocTh niepeayu JaHHbBIX.
3aBHCUMOCTh BPEMEHH TEPEAun OT
nHPOPMALMOHHOTO 00BEMA JAHHBIX U
XapaKTepUCTUK KaHaja cBs3u. [IpuunHel
BO3HMKHOBEHHMS OLIMOOK IIPU Ieperaue
nanHbIx. Konpl, mo3Bosisrommye
0OHapyXMBATh U UCTIPABJISITH OIINOKH,
BO3HUKAIOIIUE MIPH Nepeiade JaHHbIX.
Paccrossune Xammunra. Konuposanue ¢
noBToperneM 0uToB. Komer XommuHra.
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3aumMozeiicTBue. CUCTeMHBIH 3 (eKT.
VYnpasnenue kak HHPOPMALTOHHBIH
rporiecc. OOpaTHas CBS3b.

XapaKkTepu3oBaTh Pa3IUUHbIC TEOPETUIECKUE MTOAXOIBI K OLICHKE
KOJINYeCTBa HHPOPMALIUH.

OnuckBaTh N3y4aeMble allTOPUTMBI CXKAaTHS! TAHHBIX, CDABHUBATD
pe3yabTaThl UX PabOTHI.

Pemrath 3a1aun Ha ornpe/ieNieHe BpEMEHH Tepe/laud TaHHBIX 110
KaHaJly CBSI3U C U3BECTHBIMU XapaKTepucTHUKaMH. [10sICHATh
NPUHLMITEI OOHAPYKEHHS U UCIPABICHUS OIINOOK MpH Iepeaaye
JaHHBIX C TOMOIIBIO IOMEX0YCTONYMBBIX KOJOB. I10SICHATE 3HaUCHNE
MOHATHI

«CHUCTEMay, «IIOJICHCTEMAY,

«cucTeMHBbIN 3 ek,

«ynpaBJIeHUE»; 3HAYCHNE OOPATHOM CBSI3U JUISI JOCTHIKECHUS 11eITH
yIpaBJICHUSL.

1.2

MoaenupoBanne

Mojaenu u mogenupoBanue. Lenn

OnpeaenarTs MOHATHS «MOJENbY, «KMOIACITUPOBAHUEC.




MoaenupoBaHus. COOTBETCTBUE MOAETU
MOJIEJINPYEMOMY OOBEKTY MU
Iporeccy, eIl MOJICIUPOBAHNU.
dopmManuzanus NpUKIaIHbIX 3a1a4.
[IpencraBnenue pe3ynbTaToB
MOJICIINPOBAHUS B BHJIE, YIOOHOM IS
BOCTIpHATHS yenoBekoM. [ paduueckoe
MpeJcTaBiIeHUe JaHHBIX (CXEMBI,
TabauLbL, TpaduKn).

I'padbr. OcHoBHEIE TOHATHA. Brs
rpacdoB. Onrcanue rpadoB ¢ TOMOIIHIO
MAaTpHI] CMEKHOCTH, BECOBBIX MaTpHII,
CIIMCKOB CMEXHOCTH. Pemenne
ANTOPUTMHUYECKUX 3a]1a4, CBA3aHHBIX C
aHanm3oM rpados (moctpoeHue
ONITUMAJILHOTO ITyTH MEX/Ty BEPITNHAMHU
rpada, onpeaesieHre KOJTUIecTBa
Pa3NUYHBIX MyTeH MEKAY BEpPIIMHAMU
OPHEHTUPOBAHHOTO AIUKIMYECKOTO
rpacda).

HepeBps. bunapHoe nepeso. [lepeBps
norcka. Crioco0Obl 00x0/1a JiepeBa.
[Ipencrasnenue apuhMeTHIECKHX
BBIPa)XKCHU B BUJIE JIEpEBa.
JMcKpeTHbIE UTPBI IBYX UTPOKOB C
nostHOM nH(popMarmeit. [loctpoenne
nepesa rnepedopa BapuaHTOB, OIMCAHNE
CTpaTEervH Urpbl B TaOIMYHOH Qopme.
BrrpeIniasie 1 IpOUTPHIIIHEIE
MO3ULIMH. BEIMIPHIIIHBIE CTPATETHH.
CpencTBa HCKYyCCTBEHHOTO WHTEIIEKTA.
CepBuCH MalIMHHOTO MIEPEBO/IA U
pacrio3HaBaHUs YCTHOM peuu.
KoruuTHBHBIE CEpBUCHI.
Wnentuduxanms 1 nouck

KnaccupuumpoBaTs MoJienu 10 33JaHHOMY OCHOBAHHIO.
OnpeznemnsTs 1eb MOAENUPOBAaHNUS B KOHKPETHOM CIIydae.
[IpuMeHsATh aNropuT™Mbl HaX0XACHHS KpaTUyalInX MIyTel MEeKIy
BEPLIMHAMHU OPUEHTHPOBAHHOTO rpada.

ITprMeHSTh aNropuTMbI OIPEAETICHUS KOJIMYECTBA PAa3IUYHbIX IyTeH
MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO allMKIMYECKOTO rpada.
[TpuBOIUTH IPUMEPHI UCTIONIL30BAHUS ACPEBBEB U rpad)oB MpH
OMUCaHUU O0BEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPA.

Crtpouts aepeBo nepedopa BapuaHTOB. XapaKTEepU30BaTh UTPY Kak
MOJIEJNIb HEKOTOPOH CUTyaluu.

JaBath onpenenaeHue BRIMTPHILIHON cTpaTerud. ONUCHIBATH
BBIMIPHILIHYIO CTPATETUIO B 3aJaHHOM UTPOBOM cUTyauuu B hopme
JiepeBa Win B TaOIU4HOM popme.

[MoscHATH MOHSATHS «MCKYCCTBEHHBIN MHTEIUICKTY, «MAIIUHHOE
oOyuenuey. [[puBoAUTH TPUMEPHI 33124, PEHIAEMBIX C TIOMOIIBIO
UCKYCCTBEHHOT'O MHTEIJICKTA.




n300pakeHnH, paclo3HaBaHUE JIHIL.
CamMo00yyJarommecs: CHCTEMBI.
HckyccTBeHHBINH MHTEIIEKT B
KOMIIBIOTEPHBIX Urpax. Mcnonbs3oBanue
METOZOB UCKYCCTBEHHOI'O HHTEJUIEKTA B
oOyuaromux cucremax. Mcnonb3oBanue
METOJIOB HCKYCCTBEHHOT'O MHTEJIEKTa B
poboTtorexnuke. UHTEpHET BeLIeH.
[lepcnieKTHBEI pa3BUTHSI KOMITBIOTEPHBIX
HMHTEJUIEKTYaIbHBIX CUCTEM.
Heliponnsle cetu

Uroro no pazneny

18

Paznen 2. AaroputMbl 1 NIPOrpaMMHpPOBaAHUE

2.1

DNEMEHTHI TEOPUH
AJITOPUTMOB

dopmann3anys HOHATUS allTOPUTMA.
Mammuna TeropuHra Kak yHHUBEpcajlbHas
MOJIeNb BbluncaeHu. Tesuc Yeépua—
TrropuHra.

OLeHKa CII0KHOCTH BeIUUCIeHU. Bpemst
paboThl ¥ 00BEM HCIIONTB3YEMOH MaMSITH, KX

3aBUCUMOCTD OT padMepa UCXOAHBIX JaHHBIX.

OreHKa aCHMITOTHYECKOH CIIOKHOCTH
AIITOPUTMOB. AJITOPUTMBI TIOTHHOMHAIIBHOM
cioxxHocTH. [lepeOopHbBIE anrOpUTMBI.
IIpuMeps! pa3nu4HbBIX AITOPUTMOB PELICHUS
OJIHOM 33124, KOTOPBIE UMEIOT PA3IHYHYIO
CIIO)KHOCTb.

IToACHSTH NOHATHS «BBIYUCIUTENBHBIN MPOLIECC), «CIIOKHOCTh
ANropuIMay, «3h(eKTuBHOCTH anropurMay. [IpuBoaUTH MpUMeEpHI
3¢ (hEeKTUBHBIX AJITOPUTMOB.

CocTaBnaTh IporpamMMmsl JJ1sl MalluHb! ThropHHTa.

Hcnons3oBaTh HOpMaIbHBIE anropudmel MapkoBa.

JlaBaTh OLIEHKY CIOXHOCTH U3BECTHBIX aITOPUTMOB.

2.2

ANTOpUTMBI U
CTPYKTYpbI JaHHBIX

28

[Nownck mpocThIX YKceN B 331aHHOM
JMana3oHe C MOMOIIBIO aJITOPUTMA «PEIIETO
OparocheHar.

MHoropa3spsiiHbIe TIeTIble Yrcia, 3a1a49n
JUIMHHOU apr(MeTHKH.

CroBapu (accolaTuBHbIC MACCHBEI,
oToOpakenus ). Xamr-tabymibl. [loctpoenne
a1(haBUTHO-YaCTOTHOTO CIIOBAPS ISt
3aJJaHHOTO TEKCTA.

Crexu. AHaJIM3 NPaBUIBHOCTH CKOOOYHOTO

Hcnosnp30BaTh aliropuT™ «pereto JpaTocheHay s MorucKa
MPOCTHIX YMCEIl B 33J]aHHOM Juana3one. [ [0SCHATh IpUHITUITEL
00pabOTKN MHOTOPA3PSTHBIX [IEIBIX YHCET U PEaTN30BhIBATh
COOTBETCTBYIOIIHE aJITOPUTMBI Ha SI3BIKE TPOTPAMMHUPOBAHHUS.
[IpumensTs cioBapu (acCOMATHBHBIE MACCUBBI, OTOOpPa)KCHIS) B
3ajja4ax 00paOdOTKU JTaHHBIX.

BEITTOTHITE MPOCTON aHAIM3 TEKCTa HAa €CTECTBEHHOM SI3BIKE, B TOM
YHUCIIE C UCIIOJIb30BAaHUEM PETYIISIPHBIX BBIPAKESHUH.

[osicHSITh TPUHIUTIBI PA0OTHI CTEKA U OUYEPEIH, UCTIOIH30BATh CTEKU
Y OUYepe] JUTsl PEIISHUs aTOPUTMUYECKHX 3a7ad. Peann3oBwIBaTh 1




BbIpakeHUsl. Beruncnenne apudMeTrnueckoro
BBIPa)KEHUsI, 3aIIICAHHOTO B ITOCT(UKCHOMN
dhopme.

Ouepenu. Mcnons3oBanue ouepenu s
BPEMEHHOT'O XPaHEHHMS JaHHbIX.
Anroputmsel Ha Tpadax. [loctpoenne
MUHHMAJIBHOTO OCTOBHOTO JepeBa
B3BELICHHOTO CBSI3HOTO
HeopueHTHpoBaHHOro rpaga. Konnuectso
Pa3NUYHBIX MyTeH MEKAY BepIIMHAMU
OPHEHTHUPOBAHHOT'O AlIMKIMYECKOTOo rpada.
Anroput™ J{eUKCTphI.

HepeBps. Peanuszanus gepepa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BOUUHBIE
(bunapusie) nepesbs. [locTpoenne gepesa
IUIS 331aHHOTO apU(PMETHIECKOTO
BbIpa)keHMsI. PEKypCHUBHBIE QJITOPUTMBL
obxona nepesa. Mcnonp3oBaHue cTeKa U
ouepenu s 00Xo1a Iepesa.
JuHamMuueckoe mporpaMMHPOBaHHE KaK
METOJI PEeLICHNUS 33/1a4 C COXPaHEHUEM
MIPOMEKYTOUYHBIX PE3YJILTATOB. 3aJauH,
peliaeMble ¢ IOMOIIBI0 AMHAMHYECKOTO
MIPOrpaMMHUPOBAHUS: BEIYNCIICHUE
PEKYPCHBHBIX (YHKIHA, TOACYET KOJTMUECTBA
BapHaHTOB, 3a/1a41 ONTHMHU3ALHH.

WCIIOJIb30BaTh IBOMYHBIC (OMHAPHBIC) JePEBbs U Tpadbl IS pEIICHUS
3amad 00pabOTKH JaHHBIX.

Hcnonp30BaTh TUHAMHYECKOE TPOTPAMMHUPOBAHUE JJIsI BEIYUCIICHUS
PEKYPCUBHBIX (PYHKIIMU, TTOACUETA KOJTMUSCTBA BAPUAHTOB U PEIICHUS
3aj]1a4 ONTHMHU3AIHH.

2.3

OCHOBBI 00BEKTHO-
OpPUEHTUPOBAHHOTO
POrPaMMHUPOBAHUS

16

[Tonsitre 00 00BEKTHO-OPHUEHTUPOBAHHOM
nporpaMMupoBaHud. OOBEKTHI M KJIACCHI.
CBoiicTBa 1 MeTOBI 00BEKTOB. OOBEKTHO-
OpHEHTHPOBAHHEIN aHanmu3. Pa3paboTka
porpamMM Ha OCHOBE 00OBEKTHO-
OPUEHTHPOBAHHOTO TOAX0/1A.
Wukarnicynsnus, Hacae10BaHue,
OJIMMOP(HHU3M.

Cpenpl ObICTpOI pa3pabOTKH TPOTPaAMM.
[IpoekTupoBanue uHTEpdEica MoIHL30BaATEINS.
Hcrnonp30BaHNe TOTOBBIX YIIPABIISIEMBIX

HOHCHHTB OCHOBHBIC HpI/IHHI/IHLI O6T)eKTHO'OpI/IeHTI/IpOBaHHOFO
IIpOrpaMMHUpPOBaHUS.

[TpoekTHPOBaTh U UCIIOIB30BATH MPOCTHIE KIIACCHI 0OBEKTOR.
ITpoekTHUPOBATh HEPAPXUU KIACCOB ISl ONTHCAHUS MPEAMETHON
obiactu.

Pa3pabatbiBaTh porpammsel ¢ rpaduueckum uHTEpdeiicom. U3yqatsb
BTOPO# SI3BIK IIPOTPaMMHUPOBAHUS




AJIEMEHTOB JUIsI IOCTPOCHUS HHTEpdeiica.
00630 SI3BIKOB IIporpaMMupoBanus. [loHaTre
0 MapajurmMax nporpaMMUPOBaHUSI.

Wroro no pazneny

50

Pazjnen 3. UndopmanmoHHbIe TEXHOJTOTHH

3.1

KommbrorepHo-
MaTeMaTU4YecKoe
MOJIECIINPOBAHUE

OTansl KOMIBIOTEPHO-MATEMATHYECKOTO
MOJIETTMPOBAaHMS: TOCTAHOBKA 3aJauH,
pa3paboTKa MOJeNH, TECTUPOBAHUE MOACTIH,
KOMITBIOTEPHBIH SKCIIEPUMEHT, aHAIN3
Pe3yJIbTaTOB MOAETUPOBAHMSL.
Jluckpernzanus Ipyu MaTeMaTHIeCKOM
MOJETNPOBaHUH HENPEPBIBHBIX MPOIIECCOB.
MoaenupoBaHU€ IBUKEHUSL.
MopenupoBanue OHOTOTHUYECKUX CUCTEM.
MatemaTHyecKiEe MOETH B 9KOHOMHKE.
BrruncnutenbHble SKCIEPUMEHTEHI C
MOJIETISIMHL.

O0paboTKa pe3yIbTaTOB KCIIEPUMEHTA.
Meroa HauMEHbBIINX KBaApaToB. OLEHKa
YHCIIOBBIX TAPaMETPOB MOJIETUPYEMBIX
00BEKTOB M IpolueccoB. Boccranosnenue
3aBHCHMOCTEH MO pe3yIbTaTaM
JKCIIEPUMEHTA.

BepositHocTHbIE MOenH. MeTosl MoHTe-
Kapno. ImuTanmonHOE MOZIEIMPOBAHHE.
CucTeMbl MacCOBOI0 00CTYKMBaHHUSL.

BriaensTs 3Tansl KOMIOBIOTEPHO- MATEMATUYECKOTO MOJICITUPOBAHUS U
peaIM30BBIBATh UX C TIOMOIIBIO MTPOrPAMMHOI0 00eCTICUeHUS.
[osicHITE HEOOXOAMMOCTH U CYITHOCTE AUCKPETU3AINH MIPH PEIICHUN
BBEIYHUCIIUTEILHBIX 3371a4 ¢ TOMOIIBI0 KOMITBIOTEPOB.

Hcnonb3oBaTh UMUTAIMOHHOE MOJICTTUPOBAHKE, B TOM UHCIIC HA
OCHOBE BEPOSTHOCTHBIX Mojieneil. O0padaTbIBaTh pe3yabTaThl
SKCIIEPUMEHTA.

3.2

ba3bl jaHHBIX

10

TabnuuHbie (pessSMOHHbIC) 0a3bl JaHHBIX.
Tabnuia — npeacTaBieHUe CBEACHUN 00
OJHOTUIHBIX 00BbekTax. Ilome, 3amuck. Kimrou
tabnuiel. PaboTa ¢ TOTOBOM 04301 TaHHBIX.
3aroaHeHne 60a3bl JaHHBIX. [Touck,
COPTHUPOBKA U (PIIILTpAIUs TaHHBIX. 3aIPOCHI
Ha BBIOOPKY JTAaHHBIX. 3a1pocCkI ¢
napamerpamu. BeIuucisieMble 1moJis B
3arpocax.

MHoroTrabuyHbie 60a3bl JAaHHBIX. THITBI
CBsI3EH MEeX Iy TabmuaMu. BHENTHMI KTrod.

Xapaktepu3oBarh 0a3y JaHHBIX KaK MOJEIb PEeAMETHON 00JacTH.
[MpoexTrpoBaTh MHOTOTA0INYHYIO 0a3y JaHHBIX.

Ocy11ecTBISATh BBOA U PEAAKTUPOBAHNE TaHHBIX.

OcCyHIeCTBIISITH COPTUPOBKY, ITOMCK U BHIOOD JaHHBIX B TOTOBOM 0a3e
JIAaHHBIX.

DopMHpOBaTH 3aIIPOCH] HA IOMCK JAHHBIX B CPEJE CUCTEMBI
ynpasiieHus 6a3aMy JaHHbBIX.

Ynpasisite 6a30# JAHHBIX C IIOMOIIBIO POCTHIX 3aMPOCOB HA SI3bIKE
SQL.

[MosicHsATH 001aCTH IPUMEHEHUS], JOCTOMHCTBA M HEJIOCTATKH
HEPENSIMOHHBIX 023 JAHHBIX B CPABHEHHH C PEIISIIHOHHBIMH.




LenoctHOCTh 0a3bl JAHHBIX. 3aIIPOCHI K
MHOTOTA0INYHBIM 0a3aM JaHHBIX.

3.3

Be0-caiiTel

14

HNurepuer-npunoxenusd. [Tonstue o
CEpPBEPHOM U KIIMEHTCKOM YacTsAX CauTa.
TexHOMOTHS «KITUEHT — CEPBEPY, &
JIOCTOMHCTBA U HeJocTaTK. OCHOBHI S3bIKA
HTML u xackanasix tadbmur cruieit (CSS).
Cuenapuu Ha s3bike JavaScript. @opMmer Ha
BeO-CTpaHMIIC.

Pa3memienne BeO-caiiToB. Y ciryra XOCTHHTA.
3arpy3ka (aiiaoB Ha CaiiT.

[TosICHITD IPUHLIUTIBI TEXHOJIOTUN «KITUEHT — CEPBEP» HA MIPUMEPE
B3aMMOJIeicTBUS Opay3epa U BeO-cepBepa. Co3maBaTh MPOCTHIE BEO-
CTPaHUIIBL, UCTIONB3YA 361K pazMeTkn HTML, kackamHabie TaOIuIs!
CTWJICH W clieHapuH Ha si3bIke JavaScript. OnUChIBaTh TEXHOJIOTHIO
pa3MelleHns CaliTOB B ceTu MHTepHeT.

3.4

Kommnbrotrepnas rpadguka

BBoj n300paXkeHNi ¢ UCTIONB30BaHUEM
Pa3nUYHbBIX HTU(POBBIX YCTPOICTB
(umdpoBeIX poToanmapaToB 1 MUKPOCKOTIOB,
BHJIEOKaMep, CKaHEPOB U APYTUX YCTPONCTB).
I'padmgeckuii penakrop. Pazpemenue.
Kanpuposanue. McnpaBneHue nepCrneKTUBBL.
l'ucrorpamma. Koppekius ypoBHeid,
Koppekus nera. OGecBeUrBaHUE [IBETHBIX
n3o0paxenuid. Perymp. PaboTa ¢ obmactsmu.
OUIbTPEL.

MHorocrnoiinbie n300paxxkeHus. TekcToBble
ciou. Macka cnost. Kanansl. Coxpanenue
BbIIeNIeHHOH oOnacTtu. [loaroroska
WUTIOCTpaLUi 1Jisl BeO-cailToB.
AHMMUPOBaHHbIE N300paXKESHUSI.

Bexropnas rpaduka. [IpuMuTHBBL.
N3menenue nopsiika 3J1eMEHTOB.
BripaBHUBaHUE, pacipeeneHue.
I'pynnuposka. Kpussie. @opmatsl
BEKTOPHBIX PUCYHKOB. Vcronp30Banme
KOHTYpOB. BekTopusanms pacTpoBbIX
n300paKeHu .

BrmonHATh 0011y10 KOppeKIrio UG POBEIX H300paKEHHUI.
[TpuMeHSTE HHCTPYMEHTHI

rpapUUecKoro peiakTopa K OTAeIbHBIM 00J1acTsIM H300pasKeHHSI.
CTpouTh MHOTOCIIOMHBIC H300paKEHHSI C UCTIOIB30BAaHUEM MACOK,
TOTOBHUTH WILTIOCTPAIMY [UIS pa3MeIleHHsT Ha BeO-CaliTax, CO31aBaTh
aHMMHpPOBaHHBIE H300pakeHns. Co31aBaTh BEKTOPHBIE H300paKEeHUS
C MOMOIIBIO PEAAKTOPa BEKTOPHOM Ipa)MKH WIIM HHCTPYMEHTOB
TEKCTOBOTO MPOLECCOpa.

3.5

3D-monenupoBanue

[IpuHUUIIBI TOCTPOCHUS U PEIAKTUPOBAHUS
TpEXMEpPHBIX Mojieneld. CeTOYHbIE MOJEIH.
Marepuansl. MoaennpoBaHUE UCTOUHUKOB
ocsenieHus. Kamepsl. AiiuTUBHbBIE

ITosIcCHATH MPUHIMIIBI TOCTPOEHUS TPEXMEPHBIX MOJIENEH.
BrImonHATH onepaiiuy Mo MoCTPOSHUIO U PEJaKTHPOBAHHIO
TPEXMEPHBIX MOJIENEH.

Pa3memaTh Ha BUPTyaJIbHOM CIIEHE HCTOUYHUKHU OCBELIEHMS U KaMEPBI.




texHosoruu (3D-npuntepsr). [lonsTue o
BUPTYAJIbHON PEAIBHOCTH U JOTIOJHEHHOM
peaTbHOCTH.

[IpuBOoAUTH IPUMEPHI UCIIOJIB30BAHUS TEXHOJIOT U BUPTYAIbHOU U
JIOTIOJTHEHHOM peabHOCTH.

Hroro no pazueny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME




ITPOBEPAEMBIE HA EI'D 11O HTH®OOPMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHUMS OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

Kon
NMPoBePSIEMOro
TpedoBaHus

1.

11

1.2

1.3

14

1.5

1.6

1.7

1.8

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJbTAaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 0611ero
o0pa3zoBaHus

3namo (nonumams)

[TonrMaHue OCHOBHBIX HPUHLIHUIIOB YCTPOMCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHICHIIMIA
pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA, BIAJICHUE HAaBBIKAMH PaOOTHI C
ONEPALIMOHHBIMA CHUCTEMaMH M OCHOBHBIMH BHJIaMH MPOrPAMMHOTO
obOecrieueHus AN peuieHus  yuyeOHBIX 3aJady [0  BBIOpaHHOM

crenuaiIn3anuu

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX IIpUHOUIIaAX OpraHu3alvi U

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

[ToHnMaHKe OCHOBHBIX HMPHUHLUIIOB JUCKPETU3ALUU DPA3IUYHBIX BHJIOB
uH(popManuu

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOM
uHpopManuu (3amuch 4YKMCEI B IO3ULUOHHONW CHUCTEME CUHCIICHMUS,
JIETUMOCTh LIEJIbIX YHMCEN; HaX0X/IEHHE BCEX MPOCTHIX YHUCEN B 33JaHHOM
nuana3oHe; 00pa0oTKa MHOTOPa3psAAHBIX IENBIX YHCEN; aHaJW3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

3HaHue (YHKIMOHATIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX CPEJICTB
cpenbl pazpaboTKu
Bnagenue OCHOBHBIMH CBeleHUSMU O 0a3ax MAaHHBIX, UX CTPYKTYpE,

CpeicTBax CO3/IaHus U pabOTHI C HUMHU

ITonnMaHne BO3MOKHOCTEW U OTPAHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
MHTEJJIEKTa B Pa3JIMYHbIX O00JIaCTAX; HaIU4Me NpeACTaBIeHUNH 00
UCMOJNb30BaHUM  HWH(POPMALIMOHHBIX  TEXHOJIOTMH B pasIM4HbIX

npodeccHOHATBHBIX chepax

Biagenue TeOpeTMYECKHMM amnmapaTroM, IO3BOJIAIOIIMM OCYILIECTBIATH
IIPEACTABJICHUE 3aJJAHHOI0 HATYpaJbHOI'O YMCJIA B PA3JIMYHBIX CHUCTEMAaxX
CUMCIICHUS; BBINOJHATH MpPeoOpa3oBaHUsl JIOTMUECKUX BBIPAKEHUH,
MCIIOJIBb3YSl 3aKOHBI anreOpbl JIOTMKU; ONpEAeNsATh KpaTdyalliuid MyTh BO
B3BEIICHHOM rIpade M KOJIMYECTBO MyTell MexXJ1y BepIIMHAMU

OPUCHTHUPOBAHHOI'O AIUKIIMICCKOTO rpa(ba

Ymemo




2.1

2.2

2.3

2.4

2.5

YMeHHe HCHoiab30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJCIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOCIHMPOBAHUS;
OLICHMBATh aJICKBaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIUPOBAHKS B HATJISTHOM BUIE

YMeHne KiIacCHUIMPOBATh OCHOBHBIC 3a/laud  aHajiW3a JIaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepH3alus, aHamn3
OTKJIOHEHUI); TIOHUMATh IOCJIEAOBATEILHOCTh PELICHHUS 337ay aHalln3a
JTAHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA M OIIEHKA KauecTBa JaHHBIX,
BBIOOp ¥ (WJM) TIOCTPOCHHE MOJACIH, TNpPeoOpa3oBaHUE JTAHHBIX,

BU3YyaJIM3allud JaHHBIX, HHTCPHPLCTAlUA PE3YJILTATOB

YMmenue onpenensite HHGOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUUIeCcKuX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX [TApaMeTpax AUCKPETU3alun. Y MEHHE
OIPENENATh CPEOHIOK CKOPOCTb II€peladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU IepeJauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTPOUTHb KO/, 06CCHC‘{I/IBaIOH_II/II‘/‘I HAMMCHBIIYIO BO3MOKHYIO

CPEIIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

YMeHue ucnosib30BaTh MPU PELNICHUHM 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MTOCTPOCHUS 3allMCH YHUCIA B IMO3ULIMOHHOU
CHUCTEME CUHMCJICHUS C 3aJaHHbIM OCHOBaHUEM M TOCTPOEHUS 4HUCaa IO
CTPOKE, COZEpKAalllell 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIICHHSI C  3aJlaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanyru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (QopMax MO 3aJaHHOM  Talnwuie
UCTMHHOCTH; HCCIeloBaTb 00JacTb UCTHMHHOCTH  BBICKa3bIBaHUS,

COACPKAIICTO IEPEMECHHBIC,; PCHIATHL HECJIOXKHBIC JIOTUICCKHUEC YPABHCHUS

YMeHne pemaTh alrOpUTMUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aa4yu MOCTPOCHUS] ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUsS KOJUYECTBA PA3IMYHBIX IyTeH MEXTy BepITUHAMHU

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JCPEBbA MPU aHAIN3E U MMOCTPOCHNUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3aJdav
IoOUCKa MU COPTUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJdaHHOMY

IropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YMmenune AHAJIIM3UPOBATh aJITOPUTMBI C  HCIIOJB30BAHUEM Ta6.]'II/II_I



TPACCUPOBKH; ONPEACNATh 03 MCHOIb30BAHUS KOMIBIOTEpA Pe3yJIbTAThI
BBITNIOJTHEHUSI HECTIOKHBIX IIPOrpaMM, BKJIIOYAIOIIMX LUKJIbl, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

211

YMeHue ompenenirb CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
IrOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa,
nepeOopHbIe AITOPUTMBI, JABOUYHBIA MOMUCK) U MPUBOAUTH HPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU U pCIICHUA OﬂHOfI 3aJa4u

BJIaIIeHI/Ie YHI/IBepca.HBHbIM A3BIKOM HpOFpaMMI/IpOBaHI/IH BBICOKOT'O
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BBIX
TUIIAX JAHHBIX M CTPYKTypax IaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIOPAaBISAIONIME  KOHCTPYKIMH;  YMCHHE  OCYINECTBJISATh  aHAIH3
NPE/UIOKEHHOW ~ MPOTpaMMBl:  ONPENENATh  pe3yabTaThl  PabOTHI
HpOFpaMMI)I HpI/I 3aJJaHHbIX HCXOJHbIX AAaHHBIX, OHpGI[CJI?ITI), HpI/I KaKHux
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJIyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBIISATh JIAHHBIC, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKE B padoTe
MIpOrpaMMBI; dopMynupoBaTh  OPEUIOKEHHS O  YIYYIIECHHUIO

IIPOrPaMMHOT0 KO/1a

212

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUI  HM3YYCHHS  SI3BIKE
nporpaMMupoBaHus Beicokoro ypoHs (Ilackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAOOTKHM YMCell, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
U MacCHUBOB: IpEJACTaBICHUWE YWCIa B BUJE Habopa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) HudpHI
HATYpaJIbHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUHCIICHHS C OCHOBAaHHEM,
He mnpeBblmaonM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacCcuBa WJIM YHMCIOBOH IOCIIEAOBAaTENILHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEJHEr0  apu(PMETHYECKOrO, MHHHMAIBHOTO |
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJMYECTBA DJIEMEHTOB, YJOBIETBOPSIIOIINX
3aJJaHHOMY YCIIOBMIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; yMEHHE
UCTIOJIB30BaTh B TPOTpaMMax JaHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTpaHWYECHUN Ha JHMara3oH WX BO3MOXKHBIX 3HAYCHHH, NMPUMEHSATH MPH
pELIeHUH 33a/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpEeH,
JIepeBbsl); MPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOANPOTPAMMBI JUIS
00pabOTKH YMCIIOBBIX JTAHHBIX W CUMBOJBHBIX CTPOK; HCIOJH30BATH IPH
pa3paboTKe mporpaMM OHOIMOTEKH MOANPOTrpaMM; YMEHUE MCIIOJIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIAC IMPOrpaMMHUPOBaAHUA

2.13

YMmenune HCIIOJIb30BaTh OJICKTPOHHBIC Ta6J'II/II_[H JUIA aHaJIm3a,
MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO

peuicHus, HOI[60p JIMHUW TpCHJ4, PCHICHUC 3adad HpOFH03I/IpOBaHI/I}I);




YMEHHUE HCIOJb30BaTh TaOMWYHbIE (pENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

YMeHue OpraHu30BBIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
514 UCTOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(PPOBBIX  TEXHOJOTHIA;
IIOHUMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB I'OCYIAapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTEbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'I I1O
NH®OPMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

11

1.2

Hudposast rpaMOTHOCTH

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYHCIUTEILHBIC CUCTEMBI M 00pab0TKa OONBIINX TAHHBIX

[TpuHIMOBI TOCTPOEHMSI M amllapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie mnporokosnbl. Cerb HWMHrepHer. Appecanuss B cetu HMHTepHer.
ITpotokonsr crexka TCP/IP. Cucrema nomenusix umEH. Pa3nenenue IP-cetn Ha

IIOoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

14

1.5

daitnoBas cucrema. [louck B (aitmoBoii cucreme. IIpuHIMIBI pa3MenIeHUs U
uMeHoBaHus (aitnoB B JonaroBpeMeHHOW mamstu. [laGnoHbl A onucaHUs
rpymi ¢aiinos

CkopocTp mepenauv  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHAJIa CBSI3U

udposanne nanHbix. CHMMETpUYHbIE U HecuMMeTpuuHble mmdpsl. [ndpsr

npoctoii 3amensl. ludp Lesaps. udpp Bmwxenepa. Anroput™m mudpoBaHus
RSA

1.6

2.1

KOI[BI, ITO3BOJIAOIIUEC 06HaPY)KI/IBaTB 1 UCIIPABJIATH OHII/I6KI/I, BO3HHUKAIOMIKUEC IIPpH
nepeaavuc NaHHbIX. Paccrosaue XsMMuHra. KO,Z[HpOBaHI/Ie C ITIOBTOPCHHUEM OHUTOB.

Konasr XsMmMuHTa
Teoperuueckrue 0CHOBBI UHPOPMATUKHI

JlBouuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAaHHBIX C TOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe ONHO3HAYHO NEKOIUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoaAXoAbl K OIEHKE KojiuuecTBa HHGopMmanuu. EauHMIbI
U3MEpeHusi KoiauuecTBa HHGpopManuu. AndaBUTHBII MOAXOA K OILEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Dopmyna

Xaptnu. Uadopmarus u sepositHocTs. Dopmyna [llennona

Cucrembl cuucneHus. Pa3BépHyras 3amuch 1ENBIX W JPOOHBIX YHCENT B
MO3UIIMOHHON cucTeMe cunciaeHns. CBoycTBa ITO3MIIMOHHOM 3alliCH YHCIIA:
KOJMYECTBO UG B 3aMUCH, IPU3HAK JETUMOCTH YHCIa HA OCHOBAHHE CHCTEMBbI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA 1IEJIOr0 uncia U3 P-uuHO#M cucTeMbl CUMCIIEHUS

B JIECATHUYHYIO. AJITOPUTM IE€peBOJa KOHEUHON P-HYHON ApoOHM B ECATHUYHYIO.
A P 0




2.4

2.5

AJNropuT™M MepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTEMbl cuucieHus B P-
nuHyro. IlepeBox KoHe4wHOH aecsaTHuHOW Jpobu B P-nmunyro. J[Bowunas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXITY HUMHU.
Apudmerndeckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUUCIEHUs. J[BONYHO-/IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuporanue tekcroB. Konmuposka ASCII. OnnoGaiiTHbie KogupoBku. CTaHmapT
UNICODE. Komupoka UTF-8. Omnpenenenue wnHPOPMAIMOHHOTO 00BEMa

TEKCTOBBIX COOOIIIEHNI

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuii. OneHka nHGOPMAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPOBaHUA LBECTA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OneHka HMH(OPMAIMOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. BpickasbiBaTenbHble (OPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckne omepanuu. TaOmuIbl HCTHHHOCTU. Jlormdeckue BBIPAKEHHUS.
Jlormueckue ToxaecTBa. JlJornyeckue onepanyuy 1 onepanyy HaJ MHOXECTBAMM.
3aKkoHBl anredpbpl JIOTMKH. OKBHUBAJICHTHBbIE MPeoOpa3oBaHUs JIOITMUYECKUX
BBIpa)KECHM. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHU.

Jlornyeckre (GyHKIUU. 3aBUCUMOCTh KOJHYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKLIUH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlormueckue dneMEHTBI B cocTaBe Kommblotepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. IloctpoeHne cxem Ha JOTMYEeCKHX 3JIEMEHTAX IO
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3alKCh JIOTHYECKOI'O BBIPAXKEHHS I10

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenn monenupoBaHusi. ANEKBAaTHOCTh MOJIENH
MOJIETTUPYEMOMY O0BEKTY WM nporeccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUE, YAIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['padpuueckoe npeacrapneHne 1aHHbIX (CXEeMBbI, TAOIUIBL, TpadUKH).

[IpencraBinenre LenabIX YHCEN B MaMATH KoMIbloTepa. OrpaHMYEeHHOCTH
JUana3oHa 4YHCcell IPU OrPpaHWYEHWH KonudecTBa paspsaoB. llepenonHenue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJIHATENBHBIN KO/ OTPULIATENIBHBIX YU CEIL.

[ToGutoBbIe jorMueckue onepanuu. Jlornyeckuid, apudmMeTHuecKud U

uukiauyeckuit casuru. llludpoBanune ¢ mnomoupl0 MOOUTOBOM oOmepanuu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBiacHue BEECTBEHHBIX YHCEN B IMaMATH KOMIIBIOTEpA. 3Ha4aulasi 4acTh
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. [IpoGnembl
XPAaHEHUS BEIECTBEHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAHUMYECHHEM KOJIUYECTBA
paspsanoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. Pemienue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO MYTH MEXIYy BepIIMHaMU Trpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX MyTEH MEXJIy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. J[lepeBpsi moucka. CrocoObl 00Xxoja aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpadoB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MosiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETMU WIrPbl B TaOIMUHOM (opme.

BLII/II‘pLIH_IHbIe W IIPOUT'PBIIIHBIC ITO3ULHUH. Brur PBIIIHBIC CTPATCTHUH

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,HCHTI/IQ)I/IKaI_[I/IH n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcmonp30BaHue METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. IHTepHeT Bemel. Heliponnsle cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alropuTMa. MammHa TeIOpHHra Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIEHUA. Bpems paboTel M 00BEM HCIONB3yeMOi
aMsATH, MX 3aBUCHUMOCTh OT pa3Mepa MCXOIHBIX JAaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHUAJIBHON
cinoxHoctu. IlepeGopHble anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peiCHuA OHHOﬁ 3ala4u, KOTOPbIC UMCIOT PA3JIMUYHYIO CIIOKHOCTDH

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaTh Tpe6yeMBII>'I pe3yibTaTt

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHCCJI, 3allMCAHHBIX B IO3UIHWOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjlda Ha OTACIbHBIC I_II/I(i)pBI,
HaxXOXJIACHUC CYMMBbI W IIPOU3BCIACHUSA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNTBEHOW) TUQPBHIL.



[IpencraBnenue uyucna B BUjae HaOopa MPOCTBIX COMHOXXUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHUSA B CTeNeHb. [I0MCK MPOCTHIX YMCEN B 3aJaHHOM JHMaNa3oHe

C MIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
L[EJIOYUCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M IBOMYHBIC (ailiIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue w3 ¢aiina. 3amuch B
(aii.

Pazbuenue 3aqaun Ha moa3anauu. [logmporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl u ¢yHkuuu. Mcnons3oBanue creka miis

oprann3anv pCKypCHBHBIX BbI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHUI C momolibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bhrumcnenne riomaneit uryp c
IIOMOUIBIO YUCJIEHHBIX METOJIOB (METOJ NPSMOYTOJIbHUKOB, METOJ TpameLuii).
Ilouck makcumyma (MUHUMYMa) (QYHKUUMU OJHOW IEPEeMEHHOW MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble — (QYHKIIMU  S3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA IOSABJICHUH CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, MOUCK TMOJICTPOKHU
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalIeHHOW MOACTPOKM Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM aln(aBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcel. BprgucieHme  0000OIEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MAacCHMBa WM YHCIOBOM IOCJIEA0BATEIbHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apuPMETHYECKOT0, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIIUX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
AnTOpUTMBI pabOTHl C dSJEMEHTAMHU MacCHBa C OJHOKPATHBIM TMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MmaccuBa. lIpocTbie METOIbl COPTHPOBKHU
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusitHueM. breicTpas coptupoBka maccuBa (amroput™m QuickSort). J[BonuHbIiM

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE



3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpulbl). ANTOPUTMBI 00paOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCUBA, [IEPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHBBI,  OTOOpaxkeHus).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

Crexku. AHaNM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXCHHSA. BblumcieHue
apu(METHYECKOTO BBIPa)KEHUS, 3aMCAaHHOTO B MOCT(GUKCHOH (opme.

Oqepezu/l. Hcnons3oBanne oduepeau IJist BDEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHHe MUHHMAJIbHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTell MeXay BepIlIMHAMU OPUEHTUPOBAHHOTO ALMKIMUECKOro rpada. AJroputm
JlerkcTphl

JepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO ApUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIEe anropuTmsl 06xona nepea. Vcnoiabp3oBaHue cTeka U
ouepeau 11 00xo/a Aepena

JluHaMu4ecKkoe NMporpaMMHUpPOBaHKUE KaK METOJI PELICHUs 33a[a4 C COXpaHECHHEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
IPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKINHN, MOJICUET KOINIECTBA

BapuWaHTOB, 3ala4i OIITUMU3allNN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTHI U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TOAXOJA.

Wukancynsuus, Hacae10BaHue, MoJIMMophu3M
WNHpopmaninoHHbIE TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupukanus, KilacTepusanus, aHaau3 oOTkKJIOHeHHH. IlociemoBaTenbHOCTH
pelieHus 3a1a4y aHain3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA
KauecTBa JaHHBIX, BbIOOp H (MIM) TOCTPOEHHWE MOJAENH, MNpeodOpazoBaHUE
JAHHBIX, BU3YyalW3allksl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH uisi 0O0paOOTKHM M TIPENCTABIICHUS JaHHBIX.

Bonwsmue manasie. MammaHOE 00yUueHne

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJEKTPOHHBIX TaONuull. BhIUUCIEHHE CYMMBI,
cpenHero  apuMETUUYECKOro, HAWMOOJbIIEro  (HaMMEHBIIETO0)  3HAYCHUS

Juara3zoHa. BrruucneHnue KOE)(b(I)I/II_II/ICHTa Koppeiisinuu IBYX PpAJOB HOAaHHBIX.



[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX W KPYroBbIX auarpamMm. l[loctpoeHme
rpadukoB ¢pyHkui. [Tonbop TUHUM TpeHIa, pelIeHre 3a/1a4 IPOTHO3UPOBAHUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanust NOpd  MaTeMaTH4YECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAENM B OKOHOMHUKE. BblUMcCIUTENbHBIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBagpaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M IMpOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH 10 pe3yiabTaTaMm

OKCIICPUMCHTA

4.4

4.5

4.6

BepostHOCTHBIE MOJEIH. Metonrsl Momnrte-Kapio. HNmurtanmmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHS

TabnuaHbIe (pensuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amuchk. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30i naHHbIX. 3amonHeHue 0a3bl JaHHBIX. [loMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C  MapamMeTpaMu.
Brrunciisiemble nosisi B 3anpocax.

Mmuorotabiuunble 0a3bl AaHHBIX. TUIBI CB3ell Mexay Tabnuiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3alIPOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiit mpoueccop. CpencrBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpPOBAaHHbIE TEKCTOBbIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHMKOB U odopmieHHs Oubanorpapuueckux

CCBIJIIOK




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

1. Undopmaruka (B 2 uactsax); 10 kmacc. yrimyonennoe obyuenue Ilomsko K.IO.,
Epemun E.A. OOmectBo ¢ orpaHudeHHOW oOTBeTcTBeHHOCThIO «BMHOM.
JlabGopaTopus 3HaHU»; AKkoHepHOoe 001ecTBo «M3marenscTBo «lIpocBemenne»

2. HNudopmaruka (B 2 wyactsax); 11 kmacc. yrmyonennoe oOydenme Ilomskos K.1O.,
Epemun E.A. OOmectBo ¢ orpaHudeHHOW oOTBeTcTBeHHOCThIO «BMHOM.
Jlaboparopus 3HaHUI»; AKImoHepHOe 00mecTBO «M3narenscTBO «IIpocBerieHme»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Hnadopmaruka. 3amagauk (B 2 yactsax). 10-11 xmaccel. ba3oBblit u yriryOneHHBIH
[TonsixoB K. 1O. / Epemun E. A.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

1. https://urok.apkpro.ru/

2. https://educont.ru/



https://urok.apkpro.ru/
https://educont.ru/
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