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MMOSICHUTEJIbHAS 3AITUCKA

[Tporpamma mo uHpoOpmaTuke (yriayOnE€HHBI YpOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBaHusi pa3pa0oTaHa Ha OCHOBE TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTelibHON MpOorpaMMBbl CcpeliHero oOmiero ooOpaszoBaHus, mnpenacraBiieHHbIx B PI'OC
COO, a Taxxe peaepanpHOii paboyell mporpaMMbl BOCITUTAHUS.

[Tporpamma 1o uHpopmMaTuke Ja€T NpeicTaBIeHUE O LEeNsIX, o0mel cTpaTeru o0ydeHus,
BOCIIUTaHMs M Pa3BUTHUs oOydaroluxcs cpeacTBamu yueOHoro npeamera «Mudopmaruka» Ha
yrIIyON€HHOM  YpOBHE,  YCTaHaBiIMBAaeT  o0O0s3aTelbHOE  IMPEIMETHOE  COJEpKaHHe,
IpeaycMaTpuBaeT €ro CTPYKTYpUpOBAaHME II0 pas3lielaM U TeMaM Kypca, OIpejesser
pacripesielieH|e ero mo kiaccam (TojaM M3ydeHwus ), AaéT MPUMEpPHOE pacipeaesieHue yaeOHbIX
4acoB IO TEMAaTHMYECKHUM  pa3jeiaM Kypca M peKOMeHAyemylo  (TpUMepHYIO)
MOCJIEIOBATEIBHOCTh X M3YYCHHUS C YYETOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTHKH Y4eOHOTO MpoIecca, BO3PACTHBIX 0COOCHHOCTEH 00yUJarOmMXCsl.

[IporpamMa 10 MH(pOpPMATUKE ONpeNeNsieT KOJIMYECTBEHHbIE M  KayeCTBEHHBIE
XapaKTEepUCTUKM Y4eOHOro MaTepuayia JUlsl KaXIOro roja H3y4deHHs, B TOM 4MCIE s
COJCPKATENbHOTO HAMOJHEHUS pPa3sHOro BHUJA KOHTPOJIS (MPOMEXKYTOYHOH —aTTecTanuu
00y4aroIuxcsi, BCEPOCCUICKUX MPOBEPOUYHBIX pabOT, TOCY1apCTBEHHONW UTOTOBOW aTTECTALIUH).
[IporpamMa 1o wuHpOpPMATHUKE SIBISETCS OCHOBOW MJISi COCTABICHHS ABTOPCKUX Yy4YeOHBIX
IpoTrpaMM U Y4eOHHKOB, IOYPOYHOTO TUIAHUPOBAHHS Kypca YUUTEIICM.

Nudopmaruka B cpeneM o011eM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOH AMCUUIUIMHBI, HW3y4arolled 3aKOHOMEPHOCTHU
IOPOTEKaHWS W BO3MOXKHOCTH aBTOMAaTHU3allMM WH(POPMALMOHHBIX MPOLECCOB B Pa3IMUHBIX
cucremMax;

OCHOBHBIE O0JIACTM TNPUMEHEHUs HHPOPMATUKM, MpPEXkAe BCEro HHPOPMalMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLMANIBHYIO cdepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU ¥ HH(POPMAIIMOHHOMN NeSTETbHOCTH.

Kypc nndopmatuku 1t ypoBHS CpeAHETO 00IIero 00pa30BaHUS SBISETCS 3aBEPIIAIONIIM
ATarioM HENpPEepBhIBHON MOJATOTOBKU 00y4aromuxcs B 001acTi HHGOPMATUKHU U HHOOPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, ONMHMpaeTcs Ha Coep)kaHue Kypca HH()OPMATHKH YPOBHS
OCHOBHOTO 00IIero oOpa3oBaHWs M ONBIT IOCTOSHHOTO TIPUMEHEHHUS HH(POPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTHH, JaéT TEOpeTHYECKOe OCMBICIEHUE, MHTEpPIpETalio U
0000I111eHHE 3TOTO OTIBITA.

PesynbraTtel yriyOn€HHOro ypoBHS H3ydeHHs yueOHoro mnpenmera «MHopmaTikay
OPUEHTHPOBAaHbl Ha IOJyY€HHE KOMIIETEHTHOCTEH JUIs TOCIeayroue mnpodeccnoHaIbHOR
NeSITeTPHOCTH KaK B paMKax TaHHOHM MPEeIMETHOH 0071acTH, TaK M B CMEKHBIX C HEH 00JacTsx.
OHu BKITIOYAIOT B ce0s:

OBJIQ/ICHUE KITFOYECBBIMH MOHATUSMHU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHas 00J1acTh, paclo3HaBaHUE COOTBETCTBYIONIMX WM TIPU3HAKOB M B3aWMOCBS3EH,
CIOCOOHOCTh JIEMOHCTPUPOBATh Pa3IMYHbIE MMOAXO0bl K U3YYEHHIO SBJIECHUH, XapaKTepHBIX IS
M3y4aeMoil mpeaMeTHON 001acTu;

YMEHHUE pelIaTh THUIOBbIE MPAKTHUECKHE M TEOPETHUYECKHE 3a/1a4M, XapaKTepHbIE IS
UCIIOJIb30BaHUSI METOJIOB U MHCTPYMEHTAPHsI JAaHHOM MpeIMEeTHOI obnacTu;

HaJU4Me TPEACTABICHUM O JaHHOM TMPEIMETHOM 00JIacTh KakK IEJOCTHOW TEOpHH
(COBOKYITHOCTH TEOPHUIA), OCHOBHBIX CBS3SX CO CMEXKHBIMH 00JIaCTIMHU 3HAHUH.

B pamkax yrayOn€HHOro  ypoBHA ~ W3y4deHHUS HMH(POPMATHKH  OOECIICUMBACTCS
LeJIEHaNpaBJIEHHAas MOJrOTOBKAa 00yJaroImuxcs K MPOJODKEHUI0 00pa30BaHUs B OpraHM3aLusaX



npoQeCCHOHATIBPHOIO O00pa30BaHUSl IO CHEHAIBHOCTSM, HEMNOCPEICTBEHHO CBSI3aHHBIM C
IU(PPOBBIMU  TEXHOJIOTUSMH, TaKUM Kak THpOrpaMMHas HHXEHEpHs, HWH(POpMalUOHHAS
0€301acHOCTh, MH(POPMALMOHHBIE CHUCTEMBl W TEXHOJOIMH, MOOWJIBHBIE CHUCTEMbI U CETH,
0oJbIIME JaHHBIE U MAlIMHHOE OOyuY€HUE, NPOMBILIUICHHBI UHTEPHET BEIIEH, NCKYCCTBEHHBIN
MHTEJUIEKT, TEXHOJOTUM OeCHpOBOJHON CBSI3M, POOOTOTEXHMKA, KBAHTOBBIE TEXHOJOTHH,
CUCTEMBI PACIpPENEIEHHOIO PEECTPa, TEXHOJIOTUU BUPTYAJIbHOM U JOIIOJIHEHHOM peaNbHOCTEM.

OcHoBHas 1enb u3ydeHus yuebHoro npeamera «MHpopmarrnka» Ha yriryOJ€éHHOM ypoBHE
cpeaHero oouero obpa3oBaHHs — oOecliedeHue AaJbHEHWIIEero pa3BUTUS HHGOPMAIMOHHBIX
KOMIIETEHIIUH O00Yy4Yarolerocs, €ero TOTOBHOCTH K JKU3HM B YCIOBHUAX pPa3BUBAIOILIErOCs
UH(OPMALIMOHHOTO O0IECTBAa U BO3paCTaIOLIel KOHKYPEHIIMH Ha PBIHKE Tpyaa. B cBs3u ¢ 3Tum
u3yuenne nHpopmaruku B 10—11 knaccax qomKHO 00€CICUUTh:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,, OCHOBAHHOTO HAa MOHMMAaHUH POJH WH(POPMATHUKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMHUUECKOTO MBILIUICHUS;

c(OPMHPOBAHHOCTh YMEHUH pa3inyarth (aKThl M OLEHKH, CPaBHMBATh OLICHOYHBIE
BBIBOJIbI, BUAETh MX CBSI3b C KPUTEPUSMHU OLEHUBAHUSA U CBSI3b KPUTEPUEB C ONPEICIEHHON
CHCTEMOMW LIEHHOCTEH, IPOBEPSTH HA IOCTOBEPHOCTh M 000011aTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTD MPEICTABICHUNA O BIMSHUN WH()OPMAIIMOHHBIX TEXHOJIOTUH Ha )KU3Hb
YelnoBeka B OOIIECTBE, ITOHMMAHHE COLMAIBHOTO, HKOHOMHYECKOTO, IIOJUTHYECKOTO,
KYJIbTYpPHOTO,  IOPHJIWYECKOIO,  IPUPOJHOIO,  IPrOHOMHUYECKOIO,  MEIULIHMHCKOTO U
(U3HNOTIOTHUECKOTO KOHTEKCTOB HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

NPUHATHE TPABOBBIX M ITHUECKUX aCMEKTOB MH(GOPMALMOHHBIX TEXHOJIOTUH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3JaHUE M HCIOJIb30BaHUE HH(POPMALMOHHBIX
CHCTEM, paclpoCcTpaHeHHe HHPOPMALINY;

CO3/laHMe yCJIOBUM Ui  DPa3BUTUS  HABBIKOB  y4eOHOM, TNPOEKTHOH, HaydHO-
UCCIIEI0BATEIbCKON U TBOPUECKON AEATENbHOCTH, MOTHBALIMN O0YYAIOLINXCs K CAMOPA3BUTHIO.

B conepxanun yue6Horo npeamera «MHpopmaTHKay BBIISISIOTCS YETHIPE TEMATUYECKUX
paszena.

Paznen «lludgpoBas rpaMOTHOCTB» MOCBSAIIEH BOIPOCAM YCTPOWCTBA KOMITBIOTEPOB M
JPYTUX 3JEMEHTOB IU(PPOBOrO OKPYXKEHHs, BKIIIOUas KOMIBIOTEPHBIE CETH, UCIOJIb30BAaHUIO
CPEICTB OMNEPAMOHHOW CHUCTEMbI, paboTe B ceTu VIHTepHET M HCMOJIb30BaHUIO WHTEpPHET-
CEpBHCOB, HHPOPMAITMOHHOHN 06€30MIaCHOCTH.

Paznen «Teoperudyeckne OCHOBbI HHGPOPMATHKH» BKIIOYaeT B ce0sl TOHATHIHBIN
anmapar UHPOPMATUKH, BOIPOCH KOJUPOBAHHUS MHPOPMALUHU, U3MEPEHUS MH()OPMAIIMOHHOTO
00BEMA TaHHBIX, OCHOBBI aIreOpbl IOTUKH U KOMIIBIOTEPHOT'O MOJIETHUPOBAHUSI.

Paznen «Aaroputmbl M NPOrpaMMHUPOBAHME»  HANpPABICH  HAa  PA3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, pa3pabOTKy aJIropuTMOB M OLEHKY UX CJIOXHOCTH,
(dbopMUpOBaHHE HABBIKOB peajH3allMy IMPOrpaMM Ha fA3bIKaxX MPOTPaMMHPOBAHUS BBICOKOTO
YPOBHS.

Paznen «AndgopmanuoHHbIe TEXHOJOTUM» ITOCBAIIEH BOIIpOCaM [IPUMEHEHHUS
UH(POPMALIMOHHBIX TEXHOJOTHM, PEaJM30BAHHBIX B MPUKIAJHBIX MPOTPAMMHBIX MPOAYKTaX U
MHTEpPHET-CepBUCAaX, B TOM YHCIIE B 3aJlauax aHajHu3a JAaHHBIX, MCIIOJb30BaHMUIO 0a3 NAHHBIX U
9JIEKTPOHHBIX TAOJIUI] I PELICHHs IPUKIIAJHbIX 3a/1a4.

B npusenénHoMm nanee conepxkaHun ydeOHoro mnpeamera «MHpopmaruka» KypcUBOM
BBIJICJIEHBI JOTTOJIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOAAT B 00s3aTEIbHYI0 IPOrpaMMy OOyUYEHHS,



HO MOTYT OBITh TNPEIUIOKEHBI IS W3Yy4eHUS OTIEIbHBIM MOTHBHPOBAHHBIM U CHOCOOHBIM
00yJarouMcs.

Yray6néHublii ypoBeHb M3ydeHUs] HHPOPMATHKU PEKOMEH]IYETCS JJISi TEXHOJIOTHYECKOTO
npoduiis, OPUEHTUPOBAHHOTO HAa WMHXCHEPHYI0 M MH(POPMALMOHHYIO c(epbl AEATETbHOCTH.
YrnyOnéHHblii ypoBeHb H3ydeHHUs] WH(GOPMATHKH OOECIEYHBAET: MOATOTOBKY OOYYarOIIUXCH,
OPHEHTHPOBAaHHBIX Ha CHEHUAIBHOCTH B 00JaCTH HWH(DOPMAIMOHHBIX TEXHOJOTUH W
UH)KCHEPHBIE CIICIMAIbHOCTH, YY4acTHE B IPOEKTHOW M HCCIICTOBATEIBCKONW NESTEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAIIPABJICHUSMU OTPACIA MHPOPMAIIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTUH, MOATOTOBKY K Y4YacTHIO B OJNUMIMANAX M chade EJMHOro rocyaapcTBEHHOTO
9K3aMeHa 1o HH(POPMATHKE.

[TocnenoBaTenbHOCTh M3Y4YEHHS TEM B IpeleNiax OJHOTO ToAa OO0Yy4YeHHs MOXKET OBbITh
U3MEHEHA 10 YCMOTPEHHIO YYHTEIsl IpPU IMOATOTOBKE paboyeil mporpaMMbl M TOYPOYHOTO
TUTAHUPOBAHMSL.

OO1ee ynClIO 4acoB, PEKOMEHIOBAHHBIX Uil U3ydeHus: nHdopmaruku — 272 yaca: B 10

kiacce — 136 yacos (4 yaca B Heneno), B 11 kimacce — 136 yacos (4 vaca B HEZEIIO).

COILEPKXAHUE OBYYEHUSA
10 KJIACC

MudpoBast rpaMOTHOCTH

TpeboBaHMs TEXHUKH OE30MACHOCTH M TUTUEHBI IIPH PabOTEe C KOMIBIOTEPAMHU U JIPYTUMHU
KOMIIOHEHTaMU IIU(POBOT0 OKPYKEHUS.

[TpuHtMnBl  pabOTHl KOMMBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApxuTektypa (oH
Heiimana. ABToMaTndeckoe BBIIOJHEHUE MPOTrpamMMbl IiporieccopoM. OnepaTtuBHasi, IOCTOSIHHAS
U JonroBpeMeHHass mamsaTh. OOMEH MaHHBIMU C MOMOIIBI0 MIMH. KOHTposmepsl BHEMIHUX
yCcTpoHcTB. IIpsAMON HOCTyN K TaMATH.

OCHOBHBIE  TEHJEHUMU pa3BUTUS KOMIBIOTEPHBIX  TexHosoruil. Ilapannenbhbie
BblUKCIeHUs.  MHorompoueccopHble  cuctembl.  CynepkommbroTepbl.  Pacnpenenénusie
BBIYHUCIIUTENbHBIE CUCTEMBI 1 00paboTKa OONBIINX JaHHBIX. MOOUIIbHBIE ITU(DPOBBIE YCTPOMCTBA
U WX POJb B KOMMYHHUKaUMsX. BcTpoeHHbIE KOMMBIOTEPBL. MUKPOKOHTPOJUIEPHI.
Pob6oTtusupoBanHble NPON3BOACTBA.

[IporpaMmMHOe oOecneyeHHEe KOMIBIOTEPOB U  KOMIBIOTEPHBIX cucTeM. Bunsl
IPOrpaMMHOr0 oOecnedeHrus M MX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOI0 obecreyeHUs
MOOUIBHBIX ycTpocTB. I[lapamnensHoe mnporpammupoBanue. CHCTEMHOE MPOTPaMMHOE
oOecrieyenue. OrnepaluoHHbIe cUCTeMBbl. YTHIUTHL. [lpaiiBepsl ycTpoiictB. MHcTammsauus u
JEVUHCTAJUTSIIIHS POTPAMMHOTO 00eCTIeYeHHUS.

QaiinoBsie cucTeMbl. [[prHIMITBI pa3MenieHnss 1 UMEeHOBaHUS (DaiiyioB B TOJTOBPEMEHHOM
namsatu. [labmons! my1s onucanus rpymnm (aitios.

[TporpammHuoe obGecnieuenue. JIneHsupoBanue NporpaMMHOTo odecriedeHust U HudpPOoBbIX
pecypcoB. IlponpuerapHoe u cBoOogHOE mporpamMmmHoe oOecredenne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BAaHHE MPOrPAMMHOTO oOOecreueHuss M LHUPPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh, yCTaHaBIMBaeMas 3akoHojAarenbcTBOM Poccuiickoit ®enepamuu  3a
HEMpaBOMEPHOE UCIOIB30BAHKE MPOTPAMMHOT0 00eCTIeYeHUs U IIU(PPOBHIX PECYPCOB.

[IpuHUMIIBI TOCTPOEHUsI U amnmnapaTHbIE KOMIIOHEHTHI KOMIIbIOTEpHBIX ceTeil. CereBbie
npotokoiel. Cetb MHTEpHET. Afpecarus B cetu MatepueT. [Iporokonsl creka TCP/IP. Cuctema
JOMEHHBIX UMEH.



Pa3sneneane IP-cetm Ha 1moaceTd ¢ HOOMOIILI0 Macok moxacered. CereBoe
agMuUHUCTpUpoBaHue. [lonydeHue AaHHBIX O CETEBBIX HACTpoMKax komimbrorepa. lIpoBepka
HaJIM4Ms CBSA3U € y3JI0M ceTu. Onpenenenne MapipyTa JIBUKEHUS TaKeTOB.

Buner nestenpHocTH B cetnn MuTtepHer. CepBuchl MuTepHeta. ['eomHbopmaninoHHbIe
CHCTEMBI. [ €0JOKalMOHHBIE CEPBUCHI PEAbHOTO BPEMEHH (Hampumep, JOKalus MOOUIBHBIX
Tele()OHOB,  ONpEIENeHHEe  3arpy’KeHHOCTH  aBTOMarucrpaieil),  MHTEepPHET-TOProBil,
OpoHHpOBaHWE OMJIETOB U TOCTUHHIIL.

['ocymapcTBeHHBIE DJIEKTPOHHBIE CEpBUCHI U yCiyrd. ColuanbHble CETH — OpraHu3anus
KOJIJIEKTUBHOTO B3aUMOJEHCTBUS U oOMeHa JaHHbIMU. CeTeBON ATHUKET: IIpaBUjIa MOBEIECHUS B
kubepnpoctpanctBe. I[lpobrema moanMHHOCTH TONMydeHHOH uHGpopManuu. OTKpBITHIE
00pa30BaTeNIbHBIE PECYPCHI.

TexHOreHHble W DKOHOMHYECKHE  yrpo3bl,  CBSI3aHHBIE C  KCIIOJIb30BaHUEM
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TeXHOIOTUi. O0mme mpo0aeMbl 3amuTsl HHGOpMaIum u
uHpopMalMoHHOM Oe3onmacHocTu. CpezacTtBa 3amuThl  HMHGOpMAMM B KOMIIBIOTEpaAX,
KOMIIBIOTEPHBIX CETSIX M aBTOMATU3MPOBAHHBIX HMH(POPMALMOHHBIX cucTemax. IIpaBoBoe
obecrieueHre HHPOPMAITMOHHON OE€30MaCHOCTH.

[TpenoTBpaiieHe HECAaHKIMOHUPOBAHHOIO JOCTyHa K JIMYHOM KOH(MIEHUIMAIbHOM
UHPOpPMALIUK, XpaHALICWCS Ha TEPCOHAITBHOM KOMIBIOTEpE, MOOWMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpamMMHoe obecrnieueHue M crnocoObl OOpbObl ¢ HUM. AHTHUBUPYCHbBIE
nporpamMmbl. OpraHu3anus JMYHOTO apxuBa nHpopMmanuu. PesepBHoe konupoBanue. [laponsHas
3aIMUTa ApXUBA.

Iudpoanue naHHeix. CUMMeTpuYHble U HecuMMmeTpuuHble mudpbl. [Hudpsr npocroit
3amensl. [1Iudp Lesaps. [lndp Bwxenepa. Anroputm mudponanus RSA.

Teopernueckne 0ocHOBbI MHPOPMATHKH

WNudopmanus, nanHsle ¥ 3HaHUA. MHpOpMalMOHHBIE MpOIECChl B MPUPOJE, TEXHUKE U
o0riecTBe.

HenpepbiBHbIE M TUCKpETHBIE BEIMYMHBI U CUrHaibl. HeoOXoAMMOCTh IHCKpeTH3aluu
uH(poOpMaluy, TNpeJHA3HAYEHHOM [UIsl XpaHEHus, nepenaud U oO0pabOTKM B HU(PPOBBIX
CHUCTEMaX.

JBonyHoe komupoBaHue. PaBHOMEpHBIE W HEpaBHOMEpHBIE KOJBI. JleKOAMpPOBaHHE
COOOIIeHNH, 3alMCAHHBIX C MOMOIIbI0 HEpaBHOMEPHBIX KoA0B. YcioBue Pano. Iloctpoenune
OJIHO3HAYHO JAEKOJUPYEMBIX KOJOB C IOMOUIbIO JAepeBa. EIMHUIBI M3MEpPEHUs KOJIMYECTBA
uHpopManuu. AnpaBUTHBIA TOIXO0/ K OLIEHKE KOJIMYeCTBa MH(OPMAIIHH.

Cuctembl cuncinenusi. Pa3BépHyTas 3amuch IENbIX U JPOOHBIX YUCEN B MO3MIMOHHOM
cucreme cuucieHus. CBONCTBa MO3WMIMOHHON 3allMCH YHUCNA: KOJWYECTBO LM(p B 3alucw,
MpU3HAK JEJIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMbI CUHCJIEHMs. AJTOPUTM IE€pPEeBOJAA LEIO0r0
ymciia u3 P-nYHON CUCTEMBI CUMCIIEHUS B JECATHUHYIO. AJITOPUTM NIEpeBojia KOHEUHOM P-1uHoii
IpoOH B JECATHUYHYIO. AJITOPUTM IEPEBO/Ia LEJIOT0 Yncia U3 JECATUYHON CUCTEMbl CUMCIIEHUS
B P-nunyro. IlepeBon KoHeuHOW necsITUYHON ApoOH B P-munyro. J[BomuHasi, BOCbMEpUYHAs U
HIeCTHA[aTePUYHasl CUCTEMbl CUMCIICHHUS, CBA3b MEXIy HUMHU. ApudMeTHUECKHe ONeparu B
MO3UIMOHHBIX CHCTEMAax CUUCIIEHHsA. TpOMYHAs ypaBHOBELIEHHAs CUCTEMAa CYMCIICHUS.
JIBOMUHO-ECATUYHAS CUCTEMA CUUCIICHUS.

Komupoanue tekctoB. KomumpoBka ASCII. OpnoGaiiTHbie KkomupoBku. CraHmapt
UNICODE. Komupoka UTF-8. Omnpenenecaue wuHOpMaImoHHOTO 00BEMA TEKCTOBBIX
COOOLIEHUH.



KomupoBanue m3obpaxenuii. Onenka nHGOPMAIIMOHHOTO 00bEéMa TpaduuecKuX JaHHBIX
IpY 33aJaHHBIX pa3pelIeHud U TIyOMHE KoAupoBaHus 1BeTa. L[BeroBble Monenu. BexTopHoe
koaupoBanue. Popmarel rpapudeckux aiinos. Tpéxmepnas rpaduka. OpaxranpHas rpaduka.

KomnpoBanue 3Byka. OrneHka HHPOPMAIIMOHHOTO 00BEMa 3BYKOBBIX JIaHHBIX TIPHU
3a/laHHBIX 4aCTOTE JUCKPETU3ALMU U Pa3psIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. Ilonstue BbIcKa3biBaHMs. Bbicka3bpiBaTesbHble (OPMBI (IIPEAUKATHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLHOCTH.

Jlornueckue omnepauuu. Tabmunsl ucTHHHOCTU. Jlornuyeckue BblpaxeHus. Jlormueckue
ToKAecTBa. JlOoKa3aTrenbCTBO JIOTMUECKUX TOXAECTB C IIOMOLIBIO TaOJIML HCTUHHOCTH.
Jlormueckue onepanuu 1 ONEpaluy HajJ MHOXKECTBAMHU.

3aKkoHBI anreOphl JIOTUKW. DKBHBAJICHTHBIC MPEOOPA30BaHMS JIOTUYECKUX BBIPAKECHHIM.
Jlornyeckue ypaBHEHUS U CUCTEMbI YPAaBHEHUH.

Jlornueckue (pyHKIHMH. 3aBUCHMOCTHh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX (DYHKIHUI OT
KOJINYeCTBa apryMeHTOB. [1oyiHbIE cCTEeMBI JIOTHYECKUX (YHKLUH.

Kanonnyeckue ¢opmbl joruyeckux BblpaxkeHUH. COBEpILICHHbIE AW3BIOHKTUBHBIE H
KOHBIOHKTHBHbIE HOpMaJIbHbIE ()OPMBI, AITOPUTMBI UX IIOCTPOEHUS 110 TaOJINIE UCTUHHOCTH.

Jlornueckue aneMeHTHl B cocraBe kommbroTepa. Tpurrep. Cymmarop. MHoropaspsaHbii
cymmarop. lloctpoeHume cxem Ha JIOTMYECKHMX JJIEMEHTAX 10 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTUYECKOT0 BBIPAXKEHUS 10 JIOTUYECKOU CXEME.

[TpencraBieHue LENbIX YUCEN B IaMATU KOoMIIbloTepa. OrpaHUYEHHOCTh AUAara30Ha Yncel
IIpU OIpaHUMYEHUHU KoJMdecTBa pa3psioB. llepenonHenue paspsaHoi ceTku. be33HakoBble U
3HAKOBBIE JaHHbIE. 3HAKOBBIN OUT. JIBONYHBIN JONMOJHUTENBHBIN KO OTPULATENbHBIX YHCEIL.

[ToGutoBbie noruyeckue omnepauuu. Jlormueckuit, apupmMeTHuecKuil W IUKINYECKUN
casury. lllugpoBanue ¢ nomous10 NOOUTOBOH onepanun «uckiovaromee NJIN».

[IpencraBineHne BEHIECTBEHHBIX 4YHMCEN B IMAaMATH KOMIBIOTEpa. 3Hayallas 4acTb U
nopsiiok  uucna. Jlpama3oH 3HaueHWil BellecTBEHHBbIX uucen. [IpoGiembl  XpaHeHUs
BEIIECTBEHHBIX YHCEN, CBSI3aHHBIE C OrPAaHMYEHHWEM KOJMYECTBa pa3psaoB. BoimonHeHue
orepaiuil ¢ BelECTBEHHbIMU YHCIIaMH, HAKOIIJICHUE OIINOOK MPU BBIUYUCICHUSX.

AJITOPUTMBI M IPOTPAaMMHMPOBAHME

OmnpeneneHne BO3MOXHBIX pe3yJbTaTOB paOOThl MPOCTEUIINX AJITOPUTMOB YIPaBJICHUS
VCIIOJIHUTENIIMA WM BBIUMCIMTEIBHBIX aaropuTMOB. OmpelneneHue HCXOAHBIX JAHHBIX, IIPU
KOTOPBIX QJIFOPUTM MOXKET AaTh TpeOyeMblil pe3ybTar.

Oranbl pelieHus 3aJad Ha KoMmmbloTepe. VHCTpyMEHTalbHBIE CPENCTBA: TPAHCIATOP,
OTIaIYMK, npopuIupoBIIMK. KoMmmwisauus u HMHTEpHpeTauus Inporpamm. BupryanbHble
MAaIIUHBI.

WnTerpupoBanHas cpeaa paspaborku. Metonsl otnaaku mnporpamm. McmonbszoBanue
TpaccupoBOYHBIX Tabmui. OTiagouHblii BbIBOJ. [lomaroBoe BbIMOJIHEHHE MPOrpaMMbl. Touku
octa”oBa. [IpocMOTp 3HaUeHMI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbel JaHHBIX: LEJIOYUCIICHHBIE,
BELIECTBEHHBIE, CHMBOJIbHBIE, JIorHueckue. BerBienus. Crnoxsble yciaoBus. L{ukiel ¢ ycioBuem.
[Mukiel Mo nepeMeHHON. B3anMo3aMeHsAeMOCTh pa3InYHBIX BUIOB LMKIOB. MIHBapuaHT LMKIIA.
CocraBieHne UKJIIA C UCII0JIb30BAHUEM 3apaHee ONPEAeIEHHOTO MHBAapHUaHTa IUKIIA.

JoxymentupoBanue nporpamm. Mcnonb3oBaHne KoMMmeHTapueB. [loaroroBka omucaHust
IIPOrPaMMBbl U HHCTPYKLIUHU IS IIOJIb30BATENS.



Anroput™bl 00pabOTKM HaTypalbHBIX YHCEJ, 3alMCAaHHBIX B TMO3ULIHUOHHBIX CHCTEMax
CUMCIICHUS: pa3OueHHe 3amucu 4YHcia Ha OTHACNbHBIE LUQPBI, HAXOXKAEHHE CYMMBI |
npou3BeAeHus Upp, HaAX0XKICHHE MAaKCUMAJIbHON (MUHUMAIBHON) U PHI.

HaxosxaeHue Bcex MpoCThIX YUCEN B 33JaHHOM Juana3oHe. I[IpeacraBienue yucia B BUIE
Habopa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOrO BO3BE/IEHUS B CTENEHb.

O6paboTka JaHHBIX, XpaHsamuxcs B ¢aitmax. TekcroBble U nBoUYHbIC (aiiinbl. DaitnoBbie
nepemeHHbIe ((aiioBeie yka3zarenu). UteHue u3 aiina. 3anuce B daii.

PazOuenue 3amaun Ha noazaaauu. [lonmporpammel (mpomenypsl u GyHkuun). Pexypcus.
PexypcuBHble 00BeKTHl ((ppakTansl). PekypcuBHBIC mporienypsl U GyHKIUH. Vcmonp3oBaHue
CTEKa JJIsl OpraHU3ali PEKYPCUBHBIX BHI30BOB.

Hcnonb30Banue cTaHAapTHOM OMONMMOTEKH s3bIKa NporpammupoBanus. llogxmroueHue
OMOMMOTEK MOAIPOTpaMM CTOPOHHUX MPOHM3BOAUTENCH. MOAYIBHBIA NPUHIMIT TTOCTPOCHUS
IPOTPaMM.

Yucnennsle Meroabl. TouyHoe u mpuOmmKkEHHOE pernieHus 3afadd. YucIeHHbIE METOJbI
pellleHusT ypaBHEHUU: MeToja Imepebopa, METOJA MOJIOBUHHOrO jeneHus. I[IpubnmxéHHoe
BBIUMCJICHHE AJUH KpUBBIX. Beluucienue miomazaei Guryp ¢ momMoup0 YUCICHHBIX METOJIOB
(MeToa MpSAMOYTOJILHUKOB, MeTo Tpanenuii). [lonck makcumyma (MUHUMYMa) QYHKIIMHA OJTHOM
NEPEMEHHOI METO10M IIOJIOBUHHOIO JIEJICHUSI.

O06paboTKka CHMBOJIBHBIX JaHHBIX. BCTpoeHHBIE PYHKIIUMH S3bIKAa TPOTPAMMHUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA IOSIBJIEHUM CHMBOJA B CTPOKE, pa30MEHHE CTPOKM Ha CJIOBa IO HPOOEIIbHBIM
CHUMBOJIaM, TOMCK TMOJCTPOKM BHYTPHM IaHHOM CTPOKHM, 3aMeHa HaWJEHHOM MOJCTPOKH Ha
JpYryio CTpoKy. ['eHepanus Bcex CIOB B HEKOTOPOM ayihaBUTE, YAOBIETBOPSIOUINX 33JJaHHBIM
orpanndenusM. [Ipeobpa3zoBaHue uncia B CUMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEIOBAaTEILHOCTH 4YMcel. Bbruncienune oO0OOIMIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MacCHBa WJIM YHCIOBOH IMOCIEI0BAaTEIbHOCTH (CYyMMBI, NPOU3BEIEHUS, CPEIHETO
apu(QMETUYECKOr0, MUHUMAJIBHOTO U MAaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YIOBJIETBOPSIONINX 33JTAaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHSI B MACCHUBE.

CoptupoBka ogHOMEpHOro maccuba. IIpocTele MeTOABl COPTUPOBKH (METOJ My3bIpbKa,
METO]I BbIOOpA, cOpTHpOBKa BcTaBkaMmu). CopTrpoBKa ciusHUEM. bbicTpas copTHpoBKa MaccuBa
(anroput™ QuickSort). JIBOWYHBII TOKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHbIE MAacCUBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX MAaCCHUBOB:
3aroJIHEHHE JBYMEPHOTO YHCIOBOIO MAacCUBa IO 3aJaHHBIM NpaBUJIaM, TOUCK 3JE€MEHTa B
JIByMEPHOM MAaCCHBE, BHIYMCIEHHUE MAaKCUMyMa (MHHUMYMa) U CYMMBI 3JIEMEHTOB JBYMEPHOIO
MaccHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB JIBYMEPHOTO MacCcHBa.

NHpopManOHHBIE TEXHOJIOTHH

TekcroBblii nporeccop. PenaktupoBanue u gopmaruponanue. [Iposepka opdorpadpuu u
rpamMMatuki. CpencTBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Iporeccope. Mcnonb3oBaHue
ctiwieil. CTpyKTypUpOBaHHBIE TEKCTOBBIE NOKYMEHThI. CHOCKH, oriaBineHue. KosuiekTuBHas
pabota ¢ JokyMeHTaMu. IHCTpYMEHTHI pelieH3upOBaHMs B TEKCTOBBIX Mpoieccopax. O6iaynble
cepBuchl. Jlenoas mepenucka. Pedepat. [IpaBuna nuTtupoBaHUs MCTOYHUKOB U O(OPMIICHUS
oubmorpaduaeckux ccoutok. OGopmieHre cCriucka JuTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOU
BEPCTKOM TekcTa. TexHuyeckue cpeacTtBa BBoja TekcTa. Crelnuaau3upoBaHHbBIE CPEACTBA
PENAaKTUPOBaHUS MATEMAaTUYECKUX TEKCTOB.



Anann3 nanHbIX. OCHOBHBIE 3a/1a4M aHAJIM3a JaHHBIX: IPOTHO3UPOBAHKE, KIaccu(puKaius,
KJIaCTepU3allus, aHaJIN3 OTKJIOHeHuH. [locienoBaTenbHOCTh pEllIEHUs 3ajady aHajln3a JaHHBIX:
cOOp TMEepBUYHBIX AHHBIX, OYMCTKAa M OLIEHKAa KauecTBa JAaHHBIX, BBHIOOP H/WIM MOCTPOCHHE
Mojenu, mnpeoOpa3oBaHUE MAaHHBIX, BHU3yalIM3alMs JaHHBIX, WHTEPHpPETAlUs pPe3yJbTaToB.
[IporpaMMHBIE CpeICTBA W HMHTEPHET-CEPBUCH JUIsi 0OpabOTKM W TPEACTABICHUS JaHHBIX.
bonbune nannepie. Mammnanoe o0yyenue. MHTeIeKTyalbHbIN aHATU3 JaHHbBIX.

AHan3 JaHHBIX C TOMOIIBIO IEKTPOHHBIX TaOnMLl. BbluncieHne cymMmbl, CpeaHero
apupMeTHuecKkoro, HauOospLIero (HAMMEHBIIEr0) 3HAYEHUs Juana3oHa. BeruucieHue
Ko3(ppuLMeHTa KOppeasluM ABYX pAIoB AaHHBIX. [locTpoeHue cronbuaThiX, JHMHEHYaTBHIX U
KpyroBeix auarpamm. [loctpoenue rpaduxoB Gpynkuuii. [lonbop nuuum TpeHaa, penieHue 3aaay
IIPOrHO3UPOBAHUS.

UucneHHoe pellleHUe ypaBHEHUH C MOMOUIbl0 moadopa mapamerpa. OnTumusanus Kax
NOMCK HAWIy4dllero pelieHus B 3aJaHHbIX ycioBusx. lLleneBas ¢yHKuuMs, oOrpaHUYEHUS.
JlokanbHble M T100AIbHBIM MHUHMMYMBbI LieseBOi (yHKuMH. PemieHue 3amad oNnTUMHU3ALMU C
HOMOILBIO JIEKTPOHHBIX TAOJIHII.

11 KUIIACC

Teopernueckne 0ocHOBbI MHPOPMATHKHU

Teopernueckne MOAXOIBI K OIICGHKE KoiMdecTBa HMH(POpPManuu. 3aKOH aJJUTHBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTh. Popmyna llleHHOHA.

Anroputmsl cxatusi qaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpUTMBI CKaTHsl JAHHBIX C TOTEPSAMH. YMEHbIIEHHE TJIyOUHBl KOJMPOBAHUS I[BETA.
OcHosHnble uzaen anroputmos cxatus JPEG, MP3.

CkopocTh mnepefaud JaHHBIX. 3aBUCMMOCTb BPEMEHHU Iepelaud OT HH(OPMAIMOHHOTO
00bEMa JTaHHBIX M XapaKTEpUCTHK KaHama cCBs3U. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK IpHU
nepeznaye AaHHbIX. Kopl, mo3Bosnsmonie oOHapyKUBaTh U UCTIPABIATh OLINOKHM, BO3HUKAIOIINE
npu nepepade AaHHbIX. PaccrostHue Xsmmunra. KonupoBanue ¢ moBTopeHueM OuToB. Kombl
X3MMUHra.

Cucrembl. KommnoHeHTBl cucTeMbl M HX B3aumozeicrBue. CucTteMHBIH 3(PPexT.
Vnpasnenue kak uHGOpMaIMOHHBIN TIporiecc. OOpaTHas CBA3b.

Monenu u  MopenupoBanue. llenp  MoxenupoBanHusa.  CoOOTBETCTBHE — MOJENH
MOJIEIUPYEMOMY OOBEKTY WM Mpoleccy, edn MojenupoBaHus. dopmanuzaius NpUKIaIHbIX
3azad.

[IpencraBienue pe3ysiabTaTOB MOAETUPOBAHUA B BHIE, YJOOHOM I BOCHIPHUATHA
yenoBekoM. ['paduueckoe npeacTaBieHue TaHHbIX (CXeMbl, TaOIUIbL, TPadUKH).

I'padbl. OcHoBHble moHATHA. Bunabl rpadon. Onucanue rpadoB € MOMOUIBIO MAaTPHI]
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTH. PellleHune aiaropuTMHUYecKux 3ajad,
CBS3aHHBIX C aHaJIM30M TpadoB (IOCTPOCHHE ONTUMAIBHOIO IMYTH MEXAYy BepHIMHAMH Tpada,
ONpEACIEHNE KOJIMYECTBA PpA3JIMYHBIX IyTeHM MeXAy BEpUIMHAMM OPHUEHTUPOBAHHOTO
AIMKJINYECKOTo rpada).

Hepesbs. bunapnoe nepeso. [lepeBbst noucka. CrocoOsl 00xoa nepesa. [Ipencrasnenue
apu(MeTHUECKUX BBIpAXEHUH B BHJIE JepeBa. J[MCKpeTHbIE UTPHI JABYX HIPOKOB C TOJIHOH
uHpopmanueii. Ilocrpoenne nepeBa nepedbopa BapHaHTOB, ONKUCAHME CTPATETUU WIPbI B
TabIM4HON (hopMe. BBIMTPBIIIHBIE U IPOUTPHIIIHBIE TO3ULUH. BBIMIphIIIHbIE CTPATErHH.

CpencTBa HCKYCCTBEHHOTO HHTEUIEKTa. CepBUCHI MAIIMHHOTO NIEPEBOA U PACTIO3HABAHUS
ycTHOU peun. KorHuTHBHBIE CepBUCHL. MneHTH(UKAINMS U MTOUCK W300paKeHHM, pacIio3HaBaHUE



aun. CamooOyuyaromiuecs: cuUcTeMbl. MCKyCCTBEHHBIM HHTEIUIEKT B KOMIIBIOTEPHBIX HIpax.
Hcnonb3oBaHue  METOAOB  HMCKYCCTBEHHOTO  HMHTEUIEKTa B OOYYalOIMX  CHCTEMax.
Hcnonp30BaHne METOJ0B MCKYCCTBEHHOTO WHTEIUIEKTa B POOOTOTEXHUKE. VMIHTEpHET BelIew.
[TepcrieKTHBBI Pa3BUTUS KOMIIBIOTEPHBIX HHTEIIEKTYaIbHBIX cucTeM. HelipoHHbIE CeTH.

AJITOPUTMBI M IPOTPAMMHPOBAHHE

dopmanusanus NOHATUSA anroputma. MammHa ThrOpUHIa Kak yHUBEpCalbHas MOJEIb
Bbluncienuil. Teauc Yeépua—Twropunra.

OneHka cIoXKHOCTU BbIYMCIIeHUH. Bpems pa®oThl U 00bEM HCHOIB3YEeMON MaMATH, UX
3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIlEHKa aCUMITOTHYECKOW CI0KHOCTU
QITOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHOHN cioxHOCTH. [lepebopubie anroputmbl. [Tpumepst
pa3IMYHbIX AJITOPUTMOB PEIICHUS OJHOM 3aa4y, KOTOPbIE UMEIOT PA3IMUYHYIO CII0)KHOCTb.

[Torck mpOCTBIX 4YMCEd B 3aJ@HHOM JIMAlla30HE C IIOMOIIbIO AJITrOpUTMa «PEIIETO
DparocheHnay.

MHoropa3psiiHbie IeNIble YUCIIa, 3aJa41 JUITMHHON apu(pMETHKH.

CrnoBapu (accouuaTUBHBIE MAacCHUBBI, OTOOpaxkeHwus). Xomi-rabmuubl. [locTpoenue
an(aBUTHO-YaCTOTHOTO CJIOBApS JIJIs 33JaHHOTO TEKCTA.

Creku. AHanu3 MPaBUJIBHOCTH CKOOOYHOTO BhIpaXeHUA. Bbruncnenue apudMerndeckoro
BBIPXCHHUSI, 3aIIMCAHHOTO B TIOCT(UKCHON (hopMe.

Ouepenu. Mcnonb30Banue ouepeu A1l BpEMEHHOIO XpPaHEHUS JIaHHBIX.

Anroputmel Ha Tpadax. [locTpoeHHe MHUHHUMAaIbHOTO OCTOBHOTO J€peBa B3BEIICHHOTO
CBSA3HOI'O HEOPHUEHTUPOBAHHOro rpada. KomnuyecTBo pa3inyHbIX NyTeHd MEXIy BEpLIMHAMHU
OPUEHTHPOBAHHOT'O AlIMKINYECKOro rpada. Anroputm JleiKkcTpsl.

HepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [[BonuHbIe (OMHApHBIC)
nepeBbsi. IlocTpoeHue nepeBa Ui 3aJaHHOTO apU(PMETUYECKOro BbIpakeHUs. PekypcuBHBIE
aIropuT™Mbl 00x0/a nepeBa. Vcnonap3oBaHue cTeka U odepenu A 06Xo/1a iepeBa.

JluHamuueckoe MPOrpaMMHUPOBAHME KaK METOJ pEUIeHMs] 3aJad C COXPaHEHUEM
IPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayd, peulaeMble C  OMOIIbI  JUHAMHYECKOTO
POrPaMMUPOBAHHUSA: BBIYMCICHUE PEKYPCHUBHBIX (DYHKIMH, MOJACYET KOJIMYECTBA BapHUAHTOB,
3a/1a4il ONTUMH3ALIH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM IpOrpaMMUpOBaHUU. OOBEKTHI U KJIACCHI.
CoiicTBa 1 MeTo/1bl 00beKTOB. OOBEKTHO-OpPUEHTHPOBAaHHBIN aHaIu3. Pa3paboTka nporpamm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 110/1X0/1a. VIHKancynauus, Haciae0BaHue, MoJIuMoppu3M.

Cpenpl ObIcTpoil pa3paboTku mporpamm. IIpoekTupoBanue uHTepdeiica moab30BaTes.
Hcnonb30BaHue TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB Ul IOCTPOSHUS HHTepdeiica.

00630p sA3bIKOB TporpamMmmupoBanus. [loHsTre o mapaaurmax NporpaMMHUPOBAHHUS.

NHpopManMoHHBIE TEXHOJIOTHH

Otanbl  KOMIbIOTEPHO-MAaTEMaTHYECKOIO0  MOJENMPOBAaHHUA:  IOCTaHOBKAa  3ajayd,
pa3palboTKa MOJeNH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBII 3KCIIEPUMEHT, aHaIU3 Pe3yIbTaTOB
MOJIEJTMPOBAHUS.

Juckpernsanyss TOpU MaTEMaTHUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX IPOILIECCOB.
MopenupoBanue JABWXKeHHA. MojenupoBaHiue OHOJIOTHYECKUX CHCTEM. MaremMaTHuyecKue
MOJIEJN B SKOHOMUKE. BpIuncnuTenbHble SKCIIEPUMEHTHI C MOJIETISIMHU.

O6paboTka pe3yIbTaTOB »HKCIEpUMEHTAa. MeTo HauMeHBIMX KBaapaToB. OreHKa
YHCIIOBBIX TaPaMETPOB MOJEIUPYEMbIX 00BEKTOB U MpolieccoB. BoccTanoBneHNe 3aBUcCUMOCTEN
10 pe3ybTaTaM IKCIIEPUMEHTA.



Bepostnoctaeie Moaenu. Metoasl Monte-Kapio. HMmuTanroHHOoe MOAEIMPOBAHUE.
CucTeMbl MacCOBOTO 0OCTYKHBAHUS.

Tabnuunbple (pensiMOHHBIC) 0a3bl NaHHBIX. Ta0muila — mpeacTaBlIeHUE CBEIECHUN 00
oAHOTUIIHBEIX 00BbekTax. Ilone, 3amuck. Kmrou tabmmipl. PaGoTa ¢ roTroBoii 0a3oil JaHHBIX.
3anonHeHne 0a3bl NaHHBIX. [loMCK, COPTUPOBKA M (PHIIBTpAIHs JTaHHBIX. 3allpOChl HA BBIOOPKY
JAHHBIX. 3aIpOCHI ¢ TapaMeTpaMu. Beraucisembie Mo B 3apocax.

MHuororabnuunple 0a3bl JaHHBIX. THIBI CBS3ed MEXIy TabnuiamMu. BHEImHMA KIrod.
[{enocTHOCTB 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

Nurepuer-npunoxenus. [lonsitue o cepBepHON U KIMEHTCKOM YacTAX caiTa. TexHosorus
«KJIMEHT — cepBep», e€ N1ocTOMHCTBA U HegocTaTku. OcHOBHI si3bika HTML 1 kackaaHbIx Tabaui
ctueit (CSS). Cuenapuu Ha s3b1ke JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3memenue BeO-caiiToB. Ycimyra XocTuHTa. 3arpy3ka ¢GaiioB Ha CauT.

BBox m300pakeHUIl ¢ HMCIOIB30BAHUEM PA3IMYHBIX HUPPOBBIX YCTPOUCTB (IIHPPOBBIX
dboroanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB U JIPYTHX YCTPOMCTB). I'paduueckuii
penaktop. Paspemenue. KaapupoBanue. VcnpaBineHue mepcrneKTHBBL. [ uctorpamma.
Koppekuust ypoBHe#l, koppekiusi 1Beta. OOeciBeunBaHME IBETHBIX H300pakeHuid. PeTyib.
Pa6ota ¢ o6mactsimu. OUIBTPHIL.

Mtmorocnoiinsie u3o0Opaxenus. TekcroBble cinou. Macka cnos. Kananbl. Coxpanenue
BbIIeTICHHOW oOmactu. [loaroroBka winmocTpammic st BeO-caiToB.  AHMMHpPOBaHHBIC
U300paxeHusl.

Bekropnas rpaduka. [IpumutuBel. V3MeHeHHE MOpsiIKa 3JeMEHTOB. BwipaBHUBaHUE,
pacupenenenue. ['pynnupoBka. Kpubie. @opMarbl BEKTOPHBIX PHCYHKOB. Mcmonb3oBaHue
KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paskeHUH.

[IpuHUUIIBI TOCTPOEHUS M PEAAKTUPOBAHUS TPEXMEPHBIX Mojeneld. CeTOUHbIe MOJEIH.
Marepuansl. MoaenupoBaHue HCTOYHUKOB ocBenleHus. Kamepsl. AAUTHBHBIE TEXHOJIOTUU
(3D-mpunTEpsI). [ToHATHE O BUPTYATBLHON PEaTbHOCTH M AOTIOJIHEHHOW PeabHOCTH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMPOI'PAMMBbI o
WH®OPMATHUKE (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHEI'O
OBILIHEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTH U CIOCOOHOCTH OOYdYarOIIUXCS
PYKOBOJACTBOBAaTbCS ~ COPMUPOBAHHON  BHYTPEHHEH  MO3MIMEH  JIMYHOCTH, CHUCTEMOU
[IEHHOCTHBIX  OPHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX yOEXKIEHUN, COOTBETCTBYIOIINUX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIITUPEHHE KU3HEHHOTO OIbITa U OTBITA
NEATeTLHOCTH B TPOIECCE peaTu3alii CpPeACTBaMU ydeOHOTO TIpeIMeTa OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON AEATEIbHOCTH.

B pesynbrare m3ydeHus MUHPOPMATUKH Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHUS Y
oOyuatomierocst 0yayT chopMUPOBAHBI CIIEAYIONINE IMYHOCTHBIE PE3YIbTAThI:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HAHHE CBOUX KOHCTHUTYIIMOHHBIX TIpaB M OOs3aHHOCTEH, yBaKEHHWE 3aKOHa U
MPABOIOPSANIKA, COOJIIOICHHE OCHOBOIIOJIATAIOIIMX HOPM HWH(POPMAIIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€30MacCHOCTH;

FOTOBHOCTb MPOTUBOCTOSTh HACOJOTMH SKCTPEMHM3Ma, HallMOHalIW3Ma, KceHodoOuwu,
JUCKPUMHUHALIMM TI0 COIMAJIbHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIbHBIM IpPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;



2) NIaTPHOTHYECKOT0 BOCTTUTAHMS:

LIEHHOCTHOE OTHOILIEHHE K MCTOPUYECKOMY HaCJeInio, NOoCTHXeHUsM Poccunm B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IMOHMMaHHE 3HAYeHHs WH(POPMATHKH KaKk HAyKd B IKHU3HH
COBPEMEHHOT'0 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOI'O TIOBEICHHUS;

CHOCOOHOCTh OLIEHHWBATh CUTYAlMIO U NPUHUMAaTh OCO3HAHHbBIE PELICHUS, OPUEHTUPYSACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM 4Hciie B ceTH VIHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUWE K MHUpPY, BKIIOYAs OSCTETHUKY HAYyYHOIO M TEXHUYECKOTO
TBOPUYECTBA;

CIIOCOOHOCTh BOCIPHUHUMATh PA3IMYHbIE BHJbI UCKYCCTBA, B TOM YMCJIE OCHOBAaHHOI'O Ha
UCTIOJIb30BaHUH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3HUecKOro BOCIIMTAHHUS:

c(OpPMHPOBAHHOCTh 3/10pOBOIO0 U Oe3omacHoro obOpa3za JKU3HU, OTBETCTBEHHOIO
OTHOILEHHSI K CBOEMY 3/I0pPOBbIO, B TOM 4YHCIIE 3a CUET cOoOIr0AeHUs TpeOoBaHUIl OGe30macHoi
9KCIUTyaTaluy CpesICTB UH(YOPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUH;

6) TPy10BOT0 BOCIIUTAHUS

TOTOBHOCTb K aKTUBHOM JI€ATEIBHOCTH TEXHOJIOTUYECKON M COLMANIbHOM HaIlPaBJI€HHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBAaTh, IUIAHUPOBATh U CAMOCTOSITEJIBHO — BBINOJHATH — TaKylO
JeSITENIbHOCTD;

uHTEepec K cdepam npodecCHOHAIBHOM NeATeNTbHOCTH, CBA3aHHBIM C WH(GOPMATHKOM,
IpOrpaMMUpPOBAaHUEM M HH(OPMAIIMOHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTHXKEHMSIX
HayKd HH(POPMATUKH M HAayYHO-TEXHHYECKOTO Iporpecca, yMEHHE COBEpLIaTh OCO3HAHHBIN
BbIOOp Oynymieit mpodeccun U pealn3oBbIBATH COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSXKEHUM BCEi
KHU3HH,

7) IKOJIOTHYECKOT0 BOCTTUTAHUSI:

OCO3HaHHUE II100AIbHOTO XapaKTepa HKOJIOTUYECKUX Po0sieM U IMyTeil uX pelieHus, B TOM
yHclie ¢ y4ETOM BO3MOKHOCTEN HH(POPMALIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMSI:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAyKH, JOCTHXKEHUSIM HAay4YHO-TEXHHYECKOTO Mporpecca M OOIIECTBEHHOM MPaKTHKH,
3a CuéT TOHUMaHMUA POJU WH(POPMAIMOHHBIX PECYPCOB, MH(POPMALMOHHBIX IPOLECCOB U
MH(OPMALIMOHHBIX TEXHOJIOTHM B yCIOBHSIX LUGPOBON TpaHCHOpMAIMU MHOTHX cep KU3HU
COBPEMEHHOTO OOIIECTBA;

OCO3HAaHHE IEHHOCTU HAyYHOW AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

B mnpomecce OCTM)KEHUS JUYHOCTHBIX pPE3YJIbTaTOB OCBOCHHMS MPOTpaMMbl IO
uHpopMaTUKe y  OOYHYaIOUIMXCS  COBEPLICHCTBYETCS  AMOLMOHAIBHBIM  MHTEIUIEKT,
npernoiararomui copMUPOBaHHOCTH!

CaMOperyJIMpOBaHUS, BKJTIOYAIOIIIETO CaMOKOHTPOJIb, yMEHHe MPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K SMOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHIO LEIW U yCHexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JI€HICTBOBATh, HCXOMSI U3 CBOMX BO3MOXKHOCTEH;



SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh ASMOLMOHAIBHOE COCTOSHUE JPYTUX,
YYUTBHIBaTh €r0 NpPU OCYIIECTBICHUHM KOMMYHUKAIMH, CIHOCOOHOCTH K COUYYBCTBHUIO H
COIIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIHOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JAPYTUMH
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

METANPEIAMETHBIE PE3YJIbTATDBI

B pesynbrare uzyuyenuss mHGOpMaTUKU HA YPOBHE cpeaHero oOmiero oOpa3oBaHUs Yy
oOyuaromierocss OynyT chOpMUPOBAHBI MeETalpeIMETHbIE pE3yJbTaThl, OTPAKEHHBIE B
YHHUBEPCAJBHBIX y4eOHBIX NEHCTBUSAX, a MMEHHO — TO3HABaTeIbHbIC YHUBEPCAJIbHBIC yueOHBIC
NeHcTBUS, KOMMYHHKATHBHbIE  YHUBEpCAJIbHBIE  Yy4eOHBbIE  JCHCTBHUS,  PEryJIATUBHBIC
YHUBEpCaJIbHbIE YUeOHBIE ICHCTBHS, COBMECTHAS ACATEIBHOCTb.

[To3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYITUPOBATh U AaKTyaJH3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK WJIM OCHOBAHUS JIJIsi CPAaBHEHUS, KIIACCU(DUKAIINN
1 0000IIIeHN;

OTPENIETIATH eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX

pa3pabaThIBaTh MJIaH PElIeHUs MPOOIEMBbl C YUETOM aHAINM3a UMEIOIUXCS MaTepPHaTbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YyJbTATOB LIEIISAM,
OIICHUBATh PUCKHU MOCIEICTBUI ESITEIbHOCTH;

KOOPJMHHUPOBATh M BBHIMOJHATH pabOTy B YCIOBHSX pPEaTbHOr0, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe UCCJIEN0BATEIbCKHE IeHCTBHSI:

BIIAJICTh HaBbIKAMU Y4€OHO-MCCIIEIOBATENLCKOM U MPOCKTHOM NESITEIbHOCTH, HaBBIKAMU
pazpetieHusi mpobdIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETLHOMY TIOHMCKY METOJOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOJI0B TO3HAHUS;

OCYILIECTBIISATh PAa3IUYHbIE BHJIBI JIECSITEIBHOCTU MO TMOJYYEHHUIO HOBOTO 3HAHUSA, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U MPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX CHUTYalUsX, B TOM
YUCJIE MPU CO3/IaHUN YI€OHBIX U COITMATIBHBIX MTPOCKTOB;

dbopMHUpPOBATh HAYYHBIM THUIT MBIIUICHUS, BIaIETh HAYYHOU TEPMUHOJIOTHEHN, KITIOUYEBBIMHU
MOHSATUSMH U METOJIaMU;

CTaBUTh U (PopMyTUpoBaTh COOCTBEHHBIC 3a/ladyd B 00pa30BaTENbHON ACSITEIIBHOCTH W
JKU3HEHHBIX CUTYaLMSIX;

BBISIBJIAITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W aKTyalu3UpOBaTh 3aJady, BbIJBUTaTh
TUINOTE3y €€ peIlIeHUs,, HaXOAUThb apryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPIKICHUM,
3a/1aBaTh NapaMeTPhbl U KPUTEPUH PELICHUS;

AHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHUS 3aJa4ul Pe3yIbTaThl, KpUTHUECKU OILICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;



OCYIIECTBIISITh IICTICHANIPABICHHBIN TOUCK TIEPEHOCa CPEICTB M CIIOCOOOB ICHCTBUS B
po(hecCHOHATLHYIO CPEy;

YMCTb MEPCHOCUTDH 3HAaHUA B IMMO3HAaBAaTCJIbHYIO nu MMPAKTUYCCKYIO 06H3.CTI/I
KUBHCACATCIIbHOCTH,

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIJ[BUTATh HOBBIC HJICH, IpeIiaraTb OPUTHHAJIBHBIC TOAXOIbI W PEUICHHS, CTaBHTh
npoOJIeMBI M 33]1a4H, TOIYCKAIINE aTbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMHU TOJY4YCHHs HWHQPOPMAIMKM W3 HMCTOYHUKOB pPAa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYILIECTBIISAITh  MOHWCK, aHANW3, CUCTEMATH3alMI0 W HHTEPIPETALUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

CO3/1aBaTh TEKCTHI B PA3IUYHBIX opMaTax ¢ y4€TOM Ha3HAYCHUSI MHPOPMAIIUU H [EJIEBOM
ayIUTOpPUH, BBIOHPAsi ONTUMAIBHYIO (POPMY MPEICTABICHUS M BU3YalIN3allUH;

OILICHUBATh JTOCTOBEPHOCTh, JICTUTUMHOCTh UH(OPMAIIUU, €€ COOTBETCTBHE MPABOBBIM U
MOpPaJIbHO-ITHYECKHUM HOpMaM;

UCIIOJIB30BaTh CPEACTBA HWH(POPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
pCLICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3alad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€3011acHOCTH;

BJIAJCTh HAaBBIKAMHM pPAClO3HABaHWSA W 3alIUThl WHGpOpMANNH, WHPOPMALUOHHOU
0€30MacHOCTH JIMYHOCTH.

KoMMyHHuKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS

1) oOmenue:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cdepax KHU3HH;

pacrio3HaBaTh HeBepOaJibHble CpeICTBa OOIICHUs, MOHUMATh 3HAYEHUE COLMATbHBIX
3HAKOB, PACIO3HABATh MPEANOCHUIKY KOH(QIUKTHBIX CUTYallu U CMATYaTh KOHQIUKTHL;

BJIQ/IETh Pa3IMYHBIMU CIOCO0aMU OOIIEHUS U B3aUMOJEHCTBYSI, apryMEHTUPOBAHHO BECTH
JTMAJIOT, YMETh CMAT4aTh KOH(QIMKTHBIE CUTYaIUH;

Pa3BEPHYTO M JIOTHYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMECTHAs AeSITeJIbHOCThD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHUBHyaIbHON paboThI;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX JCUCTBUI C y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JI€HA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOW JI€ATEIbHOCTH, OPraHW30BBIBAaTh W KOOPAMHUPOBATH
JIEUCTBUS MO WX JIOCTHKEHHWIO: COCTAaBIIAThH IUIAH JCHCTBHM, pacHpenessiTb POJU C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KaXJIOTO YYaCTHHKA KOMaH]bl B OOIIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

[pelaraTb HOBBIE IPOEKTHI, OLEHUBATH MJEU C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh MMO3UTHBHOE CTPATErMYECKOE TOBEJACHHE B PA3IMYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA



1) camoopranmu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISTH IMO3HABATEIBHYIO JEATEIBHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh W (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIILHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJIAThH IUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U ITPEIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIIOYTEHUN;

JieN1aTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PELICHUE;

OLICHUBATH MIPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (DOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOH SPYIUIMU B PA3HBIX 00JIACTSIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIaJICTh HAaBbIKAMU IIO3HABATEJILHOM Pe(PICKCHM KaK OCO3HAHUS COBEPIIAEMBIX J1EeHCTBUI
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh NPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[iH, BBIOOpA BEPHOT'O PELICHMUS;

OLICHUBATh PUCKU Y CBOEBPEMEHHO IPUHHUMATh PELIEHUS 10 UX CHUKEHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH.

3) npuHATHA ce0s M APYrux:

OpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OILINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MO3ULMU APYrOro 4YeI0BeKa.

HNPEAMETHBIE PE3YJIbTATHI

B mpouecce wu3ydenuss kypca uHGOpMaTUKM  yriyOonéHHoro  ypoBHs ¢ 10
KJ1acce 00y4aronMMuCs OyIyT TOCTUTHYTHI CIEAYIONTUE MMPEAMETHBIC PE3YIIbTATHI:

BJIQJICHUE TMPEJICTABICHUSAMH O pPOJIM WH(DOpPMAIMK ¥ CBSA3aHHBIX C HEW IPOIECCOB B
MPUPOJIE, TEXHUKE M OOIIECTBE, MOHATHUAMH «HH(GOPMAIUI», «HHPOPMAITMOHHBIA IPOIIECC,
«CHUCTEMay, «KOMIIOHEHTHI CHCTEMBI», «CUCTeMHBIH 3PdexT», «uHPOpMaIMOHHAsS CHUCTEMAY,
«cucTeMa yIrpaBJICHUS;

BJIQJICHWE METOJaMH TMoucka uHpopManuu B ceTn WHTepHET, yMEeHHE KPUTHYECKH
OIICHUBATh WH()OPMAIIHIO, TIOJYUECHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepHu30BaTh OOJBIINE JaHHBIC, TPUBOIWTH TNPUMEPHl HCTOYHUKOB WX
MOJTyYEHUsSI W HANpaBJICHUS HCIIOJIb30BAHUS, YMEHHE KIACCHU(HUITUPOBATH OCHOBHBIC 3a/1a4ul
aHaJM3a JaHHBIX (TPOTHO3MPOBAaHME, KiIaccH(HKAIMs, KIACTCPU3AINs, aHATU3 OTKIOHCHHN),
MOHMMAThH TOCIE0BATEIBHOCTh PEIICHUs 3a7ad aHalIM3a JaHHBIX: COOp MEePBUYHBIX JIaHHBIX,
OUMCTKAa M OIEHKAa KadecTBa JaHHBIX, BHIOOp W/MIM TMOCTPOCHHE MOJENH, MpeoOpasoBaHue
JAHHBIX, BU3yaJu3allus JaHHBIX, UHTEPIIPETalUs Pe3yIbTaTOB;

MOHMMAaHUE OCHOBHBIX TIPUHIIUIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX W  MOOWJIBHBIX KOMITBIOTEPOB, TCHICHIMHA Pa3BUTHS  KOMIIBIOTEPHBIX
TEXHOJIOTHH;

BJIQJICHUC HaBBIKAMH pPAa0OTBI C OIEPAllMOHHBIMH CHCTEMAaMH, OCHOBHBIMH BHUIAMH
MIPOrPaMMHOTO OOCCIICUeHUS IS PEIICHUST YIeOHBIX 3a/1a4 110 BEIOPAHHOH CIICIIHATN3aINH;



HaJIN4ue NPEICTaBICHUNA O KOMIIBIOTEPHBIX CETAX M UX POJU B COBPEMEHHOM MHpE, O
0a30BbIX MPHHLIMIAX OPraHU3aluU W (DYHKIIMOHMPOBAHUS KOMIBIOTEPHBIX cCeTed, 00 00mmx
NPUHIUNAX pa3padOTKU U QYHKIIMOHUPOBAHUS UHTEPHET-TIPHIIOKEHHIA;

NOHMMaHHEe yrpo3 MH(OPMAIIMOHHON 0€30MacHOCTH, UCIIOIb30BaHUE METOJIOB M CPEICTB
NPOTHBOACHUCTBUS STHM Yrpo3aMm, COOJIOZeHHE Mep O€30MacHOCTH, MPEAOTBPALIAIONINX
HE3aKOHHOE paclpOCTpPaHEHHE IEePCOHAIBHBIX JAHHBIX, COONIOeHHE TPeOOBAaHUN TEXHUKU
0€30I1aCHOCTH ¥ TUTHEHBI NIPU paboTe ¢ KOMIBbIOTEpAMU U APYIMMU KOMIIOHEHTaMH LU(poBoro
OKpY’)KEHHsI, IOHMMAaHHE IIPABOBBIX OCHOB HCIOJIb30BAHUS KOMIIBIOTEPHBIX Mporpamm, 0a3
JaHHBIX U paboThl B ceTH VIHTEepHET;

NOHMMaHWE OCHOBHBIX MPHUHIUIIOB JUCKPETU3AIMKN DPA3IUYHBIX BUIOB HH(OpMAIHH,
YMEHHUE OTpeneNaTh WHHOPMAIIMOHHBI 00bEM TEKCTOBBIX, I'pa)MUeCKUX M 3BYKOBBIX JaHHBIX
IIpU 3aJJaHHBIX NTapaMeTpax JAWCKpPEeTU3alluu, YMEHHUE OIPEAEIATh CPEHIOI CKOPOCTh Iepeaaun
JTaHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHH Ie€pelauyl IpU U3MEHEHNH HH(OPMALIMOHHOIO 00bEMa
JAaHHBIX U XapaKTEPUCTUK KaHaJa CBA3H;

YMEHHME MCIOJIb30BaTh IIPU DPEIIEHUM 3aJa4 CBOMCTBA IO3MLIMOHHOM 3aIllUCU YMCEll,
IrOpuTMa IIOCTPOCHMS 3aIMCH 4YMCIA B IO3MIMOHHOM CHCTEME CUMCIEHHS C 3aJaHHBIM
OCHOBaHHUEM U ITOCTPOCHHUS YUCIIA 110 CTPOKE, COAEPIKALLEH 3alliCh 3TOrO YKCia B O3ULUOHHON
CUCTEME CUMCIICHUS C 3aJJaHHbIM OCHOBAaHUEM, YMEHHE BBIIIOJIHATH apU(PMETHUECKHE Olepaluu
B [TO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

YMEHME BBIIOJIHATH IpPeoOpa3oBaHUsl JIOTMUECKUX BBIPAXKEHHUM, MCIONIb3YySd 3aKOHbI
anreOppl  JIOTUKH, YMEHHE CTPOWTH JIOTUYECKOE BBIPAXCHHE B JIU3BIOHKTUBHOW U
KOHBIOHKTHBHOM HOpMallbHBIX (opMax Mo 3aJaHHON TabiIuIle HCTHMHHOCTH, MCCIENOBATh
00J1acTh HMCTMHHOCTH BBICKA3bIBAHMs, COJEPIKAIIEro IEpPEeMEHHbIE, peIlaTh HECI0XKHbIE
JIOTUYECKHNE YPAaBHEHUSI U CUCTEMBI YPAaBHEHUN;

NOHMMaHHe Oa30BbIX AaJrOPUTMOB OOPAOOTKM YHMCIOBOW M TEKCTOBOH HH(popManuu
(3amMch yMcen B MO3UIUOHHOW CHUCTEME CUMCIIEHHUS, HAXOXKACHUE BCEX MPOCTHIX YHCEN B
3a/laHHOM JIMarna3oHe, 00paboTKa MHOTOPA3PSIHBIX LIETIBbIX YUCEII, aHAIU3 CUMBOJIBHBIX CTPOK U
JIPYTUX), aIrOPUTMOB IMOMCKA U COPTHPOBKH, YMEHHE ONPEIENATh CIO0KHOCTb HM3Y4aeMbIX B
Kypce 0a30BbIX aIrOpUTMOB (CyMMMpOBAHHE 3JIEMEHTOB MaccHBa, COPTHPOBKAa MacCHUBa,
nepeOopHbIE ANTOPUTMBI, IBOUYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
pa3HOM CI0KHOCTH IS PELLIEHUS] OJJHOM 3a/1a4H;

BJIaJICHHE YHUBEPCAJIBHBIM S3BIKOM IPOrpaMMHpOBaHUs BeIcokoro ypoBHs (Python, Java,
C++, C#), npencraBieHusMd O 0a30BBIX THMAX JAaHHBIX WU CTPYKTYpax JaHHBIX, YMEHHUE
UCIIOJIb30BaTh OCHOBHBIE YIPABJISIONIME KOHCTPYKLIMHM, YMEHHE OCYILECTBJIATh AHAJIU3
MPEJJIOKEHHOW MpPOrpaMMbl: ONpPENENSITh pPE3yabTaThl pabOThl MPOrpamMMbl TPHU 3aJJaHHBIX
UCXOJHBIX JAHHBIX, ONPEAENATh, NPU KAKUX HCXOJHBIX JIAaHHBIX BO3MOXHO IOJy4yeHHUE
YKa3aHHBIX pe3yJIbTaTOB, BBISIBIATH JIaHHBIE, KOTOPblE MOTYT NMPUBECTH K omInOke B paboTte
pOrpaMMel, GOPMYITHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO TPOrPaMMHOI0 KOJ1a;

YMEHHME CO3[aBaTh CTPYKTYpHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI M JIEMOHCTPALMOHHBIE
MaTepuaibl C MCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IIPOIPAMMHBIX CpPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHUE HCIOJIB30BaTh 3JIEKTPOHHbIE TaOIMIIbI IS aHAJIN3A, MIPEJCTABICHUS U 00paboTKH
JAHHBIX (BKJIIOYAs BBIYMCICHHE CYMMBbI, CPEIHEr0 apU(pMETUYECKOro, HauOOJIbIIEro H
HaMMEHBIIEro 3HAUCHWH, pellIeHUe YpaBHEHH, BBIOOP ONTUMAIBLHOIO PELICHMs], 10A00p JIUHUU
TPEHJa, PEeLIeHNE 3a/1a4 IPOrHO3UPOBAHUS).



B mpomecce wum3ydeHuss Kypca HHPOpPMATHKKA — YIUIyOJI€HHOro  ypoBHs ¢ 11
K1acce 00y4aronMMuCcs OyIyT JOCTUTHYTHI CIEAYIONIUE MPEAMETHBIC PE3YIIbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJIbI, JOMYCKAIOUIUE OIHO3HAYHOE JACKOJAHPOBAHUE
cooOmenuii (mpeuKCHBIE KOJbI), MCIOIB30BAaTh IMPOCTEUIINE KOABI, KOTOPBIC IO3BOJISIOT
0oOHapyXUBaTh W UCIPABIIATH OMIMOKHU MPHU Tepeaade JaHHBIX, CTPOUTH KOJ|, 00€CIIeUBAIOIIHIA
HAaUMEHBIIYI0 BO3MOXHYIO CPEIHIOI0 JJIMHY COOOIEHUS MPU W3BECTHOH YacTOTe CHUMBOJIOB,
HOSICHSTH MPUHIUIIBI PA0OTHI MPOCTHIX AJITOPUTMOB CKATHUSl JAHHBIX;

YMEHHE peliaTh aNrOpUTMHUYECKHUE 3a/adyM, CBsI3aHHBIE C aHaiau3oM TpadoB (3amauu
MOCTPOCHUS ONTHUMAJIBHOTO IYTH MEXIy BeplIMHaMu rpada, oOmpeaesieHus KOJIMYecTBa
pPa3IMYHBIX IMyTeH MEXJIy BEpIIMHAMH OPHEHTUPOBAHHOTO AlUKIMYECKOro Tpacda), yMeHue
UCIIOJIb30BaTh JIEPEBbSI NPU aHAIM3€ M TOCTPOCHUH KOJOB U Ui MpEACTaBICHUS
apuMETHUECKUX BBIPAKCHHM, NMPU PEIICHUHU 3a7ad MOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTH
JIEPEeBO HWIPHI IO 33J[aHHOMY alTOpPHTMY, pa3pabaTeiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpPaTEruio Urpbl;

yMEHHE pa3pabaThiBaTh U PEAM30BBIBATH B BUJIE IPOrpaMM 0a30BbI€ allTOPUTMbI, YMEHUE
MCIIOJIb30BaTh B MPOrpaMMax JaHHbIC Pa3IMYHBIX TUIIOB C y4ETOM OTpaHUYCHHI HA IUANa3oH
X BO3MOXHBIX 3HAUEHUH, MPUMEHATh MPU PELICHUH 3a/Ja4 CTPYKTYPbl JAHHBIX (CIHCKH,
CJIOBapu, CTEKH, OYEPEaH, JIEPEBbs), HCIIOIB30BaTh 0a30BBIC OMNEpalMd CO CTPYKTypaMu
JAHHBIX, TPAMEHSATh CTaHJIAPTHBIE W COOCTBEHHBIC MOIIPOTPAMMBI JJIsi 00paOOTKH YHCIIOBBIX
JAHHBIX W CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh NpH pa3paboTke mporpamMm OUOIHOTEKH
MOANPOrpaMM, 3HATh (YHKIHMOHAIBHBIE BO3MOXHOCTH HWHCTPYMCHTAIBHBIX CPEICTB CPEJIbI
pa3paboTKH, YMEHUE HCIOIb30BaTh CPEACTBA OTJIAIKU MPOrPaMM B Cpejie IPOrpaMMUPOBAHUS,
YMEHHE JOKYMEHTUPOBATh MPOTPAMMBI;

YMEHHE CO37]aBaTh BEO-CTPAHMUIIBI;

BJIaJICHE OCHOBHBIMH CBEJICHUSIMHU O 0a3ax JaHHBIX, UX CTPYKTYpeE, CpPEACTBaX CO3JaHUs U
paboThl ¢ HUMHU, YMEHUE HCIOIb30BaTh TaOIUYHbIE (PENAIMOHHBIC) 0a3bl JaHHBIX (COCTABIATH
3armpockl B 0a3ax JaHHBIX, BHIOJIHSATH COPTUPOBKY M IMOUCK 3amuceld B 0a3e JaHHBIX, HAMIOIHATh
pa3zpaboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJIETH JUIsl aHAIu3a O0BEKTOB U
npoieccoB: (GopMynupoBaTh I1€db MOJICIUPOBAHMS, BBINOIHATH AaHAJIU3 PE3yJIbTATOB,
MOJNyYEHHBIX B XOJ€ MOJCIHUPOBAHUSA, OIEHUBATh COOTBETCTBHE MOJIEIHN MOACTUPYEMOMY
00BEKTY UITH TIPOIIECCY, MPEACTABISATH PE3YyIbTAThl MOJCIUPOBAHUS B HATJISTHOM BHJIE;

YMEHHE OPraHW30BHIBATH JIMYHOE HH(DOPMAIIMOHHOE MPOCTPAHCTBO C HCHOJIB30BaHHUEM
Pa3IMYHBIX CPEACTB MU(PPOBBIX TEXHOJOTUH, TOHUMaHHWE BO3MOXKHOCTEH ITU(POBBIX CEPBUCOB
TOCYJaPCTBEHHBIX YCIIYT, UGPOBBIX 00pa30BaTEIBHBIX CEPBHUCOB;

MMOHMMAaHUE OCHOBHBIX TPUHITUIIOB Pa0OTHI, BO3MOKHOCTEH W OTPAaHWYCHHS TIPUMCHCHUS
TEXHOJIOTHI MCKYCCTBEHHOTO MHTEJUICKTA B PA3JIMUHBIX OOJIACTSAX, HAMYHE MPEICTaBICHUN O
Kpyre pelaeMblX 3a7ad MalluHHOro oOyueHus (paclo3HaBaHMs, KilaccuUKaluu U
MIPOTHO3UPOBAHUS ) HATTMUKE TIPECTABICHUN 00 NCIIOIb30BaHUN WH(POPMAIMOHHBIX TEXHOIOTUN
B PA3IMYHBIX MPO(GECCHOHATBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

No HaunmenoBanme KommgecTBo gacoB OnekTpoHHBIC (ITUGPOBHIE)

/||  pa3aenoB U TeM o0pa3oBarebHbIE PeCypChl

IpOrpaMMbl Bceero|| Kourponbusie |[[Ipaktuueckue
paboTh paboThl

Paznen 1. HudpoBasi rpaMoOTHOCTH

1.1] Kommsrorep - 6
YHUBEpPCAIbHOE
YCTPONCTBO
00pabOTKM TaHHBIX

1.2] [IporpamMmmHuoe 6
obecrieueHne

‘KOMHLIOTepHLIe CGTI/IH 5 H

1.4] NudopmanmonHast 7 2
0e301acHOCTh

‘I/ITOFO 0 pa3feny H 24 H

‘Pa:’.}leﬂ 2. TeopeT4ecKue 0CHOBbI MH(POPMATHKH

2.1] [IpencraBnenne 19 2
WHPOPMALINH B
KOMIIbIOTEDPE

2.2][Ocrosst anredpsl 14 1
JTOTHKH

2.3 Kommsrorepras 7 1
apudmernka

‘I/ITOFO o paszeny H 40 H

‘Pa:«ulen 3. AJIrOpUTMBI M MPOrPAaMMHPOBaHHUE

3.1 Bseneunue B 16 0.5
MPOrpaMMHUPOBaHNE

3.2|[Beniomorarensbie 8 2
QJITOPUTMBI

“{cheHHHe METO/IBI H 5 H 3

3.4] AJTOPUTMBI 5 1
00paboTKu
CHUMBOJIBHBIX
JTAHHBIX

3.5 ANTOPUTMBI 10 3.5
00pabOTKH MacCHBOB

‘I/ITOFO 0 pazzeny H 44 H

‘Pa:men 4. NUndopmanoHHbIe TEXHOJIOTHA

4.1||0O6paboTka 6 2.5
TEKCTOBBIX

JTOKYMCHTOB




No HaunmenoBanue
n/m|| pa3iesoB U TEM

KonmuectBo yacoB

OnekTpoHHBIC (ITUGPOBHIC)
o0pa3oBarebHbIE PeCypChl

IpOrpaMMBbI Bceero|| Kontponsnsie |[[IpakTuueckue
paboThl paboTh
‘AHaJ'II/B JIAHHBIX H 8 H H 3 H
II/ITOFO 0 pa3feny H 14 H H H
IPCSCpBHOC BpeMs H 14 H H H
OBLIEE 136 0 21.5
KOJIMYECTBO
YACOB I10
[MTPOTPAMME
11 KJIACC
Ne HaumenoBanue ‘ KonunuectBo yacos ‘ DIIEKTPOHHBIE
n/m pa3aenoB u TeM Beero|| KonTpombhbre TIpaKTHIecKe o0pa3oBaTenbHBIE PeCypPCHI
TIpOrpaMMbl paboTHI paboThI
‘Pa:’.}leﬂ 1. TeopeTnyeckne 0CHOBbI HHPOPMATHKH H
1.1 |[Mudopmanus u 10 25
WH(POPMAIMOHHBIS
HPOLIECCHI
‘1.2 HMOL[CJ'II/IpOBaHI/Ie H 8 H H 2 ‘
‘I/ITOFO 0 pasjeiy H 18 H ‘
‘Pa3}IeJI 2. AITOPpUTMBI U MPOrPaAaMMHPOBaHME ‘
2.1 ||[DnemMeHTHI TEOpUU 6 1
ANTOPUTMOB
2.2 || ANTopuTMBI U 28 10
CTPYKTYPbI IaHHBIX
2.3 ||OcHOBBI OOBEKTHO- 16 4.5
OpPUECHTUPOBAHHOTO
HpOrpaMMHUPOBaHHS
‘I/IToro 0 pasaeny H 50 H ‘
‘Pasuen 3. UndopManiuoHHbIE TEXHOJIOTUH ‘
3.1 |KommbroTepHo- 8 2
MaTeMaTHYeCcKOe
MOJIEIIUPOBAHNE
‘3.2 HBa3BI JAHHBIX H 10 H H H
3.3 |[Be6-caiims 14 H H
3.4 | KommerotepHas 8 35
rpaduka
‘3.5 H3D-Moz[eanOBaHHe H 8 H H 3 H
‘I/ITOFO 0 pasfeiy H 48 H H
PesepBHOE BpeMs 20




DIIeKTPOHHBIC

KommuectBo yacos

YACOB I10 ITPOT'PAMME

Ne HaumenoBanue

/1 pa3esoB U TeM Beero|| Kowutpomsmsie | Ipaxtudeckie o0pazoBaTebHbIE PECYPCHI
TIpOTpaMMBbI paGoThI paGoThI

OBILIEE KOJIMYECTBO 136 0 36.5




HHPOBEPAEMBIE HA EI'D 110 UTH®POPMATUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

1. 3namo (nonumams)

[lonnmanue OCHOBHBIX NPHUHILMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX M MOOWIIBHBIX KOMITBIOTEPOB; TCHIICHIIUHN
11 pPa3BUTHUS KOMIBIOTEPHBIX TEXHOJOTUH; BIAJCHUE HAaBBIKAMH pPa0OOTHI C
OTEPAIMOHHBIMU CHUCTEMaMHU W OCHOBHBIMH BHJAMHU IPOTPAMMHOTO
obecrnieueHus I pelIeHus y4eOHbBIX 3a/1a4 110 BEIOpAHHOW CHEIHAIN3aAIHN

Hanuuwne HpeI[CTaBJ'ICHI/Iﬁ 0 0a30BBIX INpUHOUIIAX OpraHUu3alvu U

1.2
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX ceTel

13 [ToHMMaHKe OCHOBHBIX IPHHIIUIOB JUCKPETH3AIMKM Pa3IUYHbIX BHIOB
' urbopmarmn

[Tonumanue 0a30BBIX aNTOPUTMOB OOpPAOOTKM YMCIOBOM M TEKCTOBOM
uHbopManuy (3amMCh YHCET B IMO3ULIMOHHOW CHUCTEME CUHCIICHHSA,
14 JEJIMMOCTb LEJIBIX YHCEN; HAXOXKACHUE BCEX INPOCTBIX YHUCEN B 3aJaHHOM
auanazoHe; 00pa0OTKa MHOTOpPA3psAHBIX  LENbIX  YHCEN; aHaJIu3
CHUMBOJIBHBIX CTPOK U APYT'HX), AITOPUTMOB IIOMCKA U COPTUPOBKH

L5 3uanve (YHKIUMOHAIBHBIE BO3MOKHOCTH WHCTPYMEHTAIBHBIX CPEICTB
' cpesl pa3paboTKH

16 BrnageHne OCHOBHBIMH CBEIACHHSIMH O 0a3ax JaHHBIX, WX CTPYKType,
' CpeICTBaxX CO3/anust U paboThI C HUMH

IlonnMaHne BO3MOYKHOCTEN M OIpPaHUYEHUN TEXHOJIOTMH HMCKYCCTBEHHOI'O
UHTEJUIEKTa B pa3IUYHBIX 00JacTAX; HaJIW4Me TMpe/CTaBlIeHU 00
UCMOJIb30BAaHUU HMH(OPMAIIMOHHBIX TEXHOJOTHH B pa3MYHbIX Hpodec-
CHOHAJIBHBIX chepax

1.7

BJ'Ia)IeHI/Ie TCOPCTUUCCKHUM alIaparoM, IO3BOJIAIOINUM OCYIICCTBIIATH
MNpEACTABJICHUE 3aJaHHOI'0 HAaTypaJbHOI'O 4HCJia B PA3JIMYHBIX CHUCTEMax
1.8 CUHHCIICHHUA, BBIIIOJIHATH npe06pazoBaH1/m JJOTUYECKUX BBIpa}KeHHfI,
. HCIIOJIb3YS 3aKOHBI anrerH JIOTUKH,; OIPCACIIATH KpaT"IaI\/'II_HI/II\/‘I OyTb BO
B3BCIICHHOM rpaq)e n KOJINYCCTBO HYTCﬁ MCXKAY  BCpUHIMHAMHU

OPHUCHTHPOBAHHOT'O alTUKIIMYCCKOI'O I’ pa(pa

2. Ymemo

VYMeHne uCI0Ib30BaTh KOMIIBIOTCPHO-MATCEMATUYCCKUE MOJACIN  IJIA
aHann3a OOBEKTOB W MPOIECCOB: (HOPMYIUPOBATH 1IE€Tb MOJCIHPOBAHUSA,
2.1 BBIIIOJIHATE aHAJIMW3 PE3YJIbTATOB, MOJTYYCHHBIX B XOJA€ MOACIUPOBAHUA,
OLICHUBATh  aJEKBAaTHOCTh MOJEITH MOJCITUPYeMOMY OOBEKTY WIH
nponeccy; NpCaACTaBJIAThb PE3YJIbTAThl MOACIMPOBAHNA B HATJIAAHOM BUIC

YMmenue KJIaCCI/I(I)I/II_[I/IpOBaTB OCHOBHBIC 3aJa4yd aHaJInu3a JaHHBIX

2.2

(mporHo3upoBaHue, Knaccudukanus, KJIacTepHU3alus, aHammu3




Kon
NMPoBePSIEMOro
TpeOoOBaHUS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3y/JbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

OTKJIOHEHWH); TOHMMATh MOCIEIOBATCIBHOCTh PEIICHUS 3a/lad aHaIu3a
JTaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYMCTKA U OIICHKA KayecTBa JaHHBIX,
BBIOOp ® (WIM) TIOCTPOCHHE MOJEIH, NpeoOpa3oBaHUE JTAHHBIX,
BU3YyaJIM3alusl TaHHBIX, HHTEPIIPETAILNS PE3YJIbTATOB

2.3

YMmenue onpenensat NHPOPMAITUMOHHBIN 00BEM TEKCTOBBIX, rpa@UUecKuX
Y 3BYKOBBIX JIAHHBIX TIPH 33JJaHHBIX IMapaMeTpax TUCKPETH3AIUU. Y MEHUE
OTIPECIISATh CPEIHIOI CKOPOCTh MEPelavyr JaHHBIX, OICHUBATh U3MECHEHUE
BpPEMEHH TIepelaun IPH U3MEHEHUU HH(DOpPMAIIMOHHOTO 00BEMA JaHHBIX U
XapaKTePUCTHUK KaHaja CBS3H

2.4

YMeHue CTpOUTb KO, O66CHC‘II/IBaIOH_[I/II‘/'I HaMMCHBIIYIO BO3MOKHYHO
CpPCAHIOIO JJIMHY COO6H.[CHI/I$I IIpu W3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue uCIoiab30BaTh NPU PELIICHUM 330a4 CBOMCTBA IMO3ULIMOHHON
3allMCH YHUCEJl, aJTOPUTMbI MOCTPOCHUS 3AMMCU YHCIA B TMO3UIIMOHHOMN
CHUCTEME CYHWCIICHHS C 33JaHHbIM OCHOBAaHMEM M ITOCTPOECHHUSA 4YHCIa IO
CTPOKE, COJEpXKallled 3alKuch 3ITOrO0 YHCIA B IIO3ULIMOHHOM CHUCTEME
CUMCIICHMSI ~ C  3aJlaHHbIM  OCHOBAaHUEM;  YMEHHE  BBINOJHATH
apudmeTHyecKue onepamry B MO3ULUOHHBIX CUCTEMaX CYUCICHUS

2.6

YMeHHE CTPOUTH JIOTMYECKOE BBIPAKEHHE B JIU3BIOHKTUBHOM W
KOHBIOHKTHBHON HOPMaJIbHBIX (pOpMax IO 3a/laHHON TabJInIle UCTUHHOCTH;
uccienoBarb  00JAacTh  WCTUHHOCTU  BBICKA3bIBaHUSA,  COJIEPKALIETO
IIEPEMEHHBIE; PEIIAaTh HECIIOKHBIE JIOTHYECKUE YPABHEHUS

2.7

YMeHue pemarb anropuTMUYECKUE 3a]aui, CBA3aHHbIE C AaHATTM30M TpadoB
(3a1auM MOCTPOEHUSI ONTUMAIBHOTO NYTH MEXJIy BepUIMHaMHu rpada,
ONpEACNEHUsI KOJUYECTBA PpA3IMYHBIX IIyTed MEXIy BEpIIMHAMU
OPUEHTUPOBAHHOI'O AIIMKINYECKOro rpaga)

2.8

YMeHHEe UCTOIb30BaTh AEPEBbS MPU aHAIU3E U NMOCTPOCHUH KOAOB U IS
MpPE/ICTaBICHUs] apU(PMETHUECKUX BBIPAXKEHUM, NpHU pelIeHUuu 3aaad
IIOMCKA W COPTHPOBKH; YMEHHE CTPOUTH JEPEBO HIPBI IO 3aJaHHOMY
IrOpUTMYy; pa3padaTbiBaTh U OOOCHOBBIBaTh BBIMTPBIIIHYIO CTPATETHIO
UTPBI

2.9

YMmenue AHAIIM3UPOBATL  AJITOPUTMBI € HCIIOJIb3OBAHUCM Ta6J'II/II_I
TPaCCUPOBKHU; ONPCACIATH 0€3 UCIIOJIb30BAHMS KOMIILIOTCPA PE3YyJIbTAThI
BBIITOJIHCHHUA HECJIOXKHBIX ITPOrpaMM, BKIHOYAKOMIUX HUKJIBI, BETBJIICHUA U
moAIIpOoTrpaMMBeI, IIPH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHHe onpeaessiTh CI0KHOCTh U3Yy9aeMbIX B Kypce 0a30BbIX aJlTOPUTMOB
(cymMMHpOBaHHME DJIEMEHTOB MacCHBa, COPTUPOBKA MaccuBa, NepeOOpHBIC
QITOPUTMBI, JBOWYHBIA TIOMCK) W TPUBOIUTH NPHUMEPHl HECKOJIBKHUX
AJITOPUTMOB PA3HOM CII0KHOCTH JUISl PEIIEHUS OJHOM 3a/1a4u

211

Brnanenne yHuBepCcalbHBIM S36IKOM MTPOTPaMMHUPOBAHUS BHICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npencraBieHussMu O 0a30BBIX THITAX
JMAHHBIX © CTPYKTYpax JAaHHBIX;, YMCHHE HCIIOJIb30BaTh OCHOBHBIC




Kon
NMPoBePSIEMOro
TpeOoOBaHUS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3y/JbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

YOpaBJISAIOIIME  KOHCTPYKIMU;  yYMEHHME  OCYLIECTBIATH  aHaJu3
MIPEIJIOKEHHOM MPOrpaMMBbl: ONPEENISITh PE3yabTaThl PA0OTHI MPOTrPaMMBbl
IIPY 33JIaHHBIX UCXOAHBIX JAHHBIX; ONPEAEIATh, IPU KAKUX UCXOAHBIX JaH-
HBIX BO3MOXHO IOJIyYCHHE YKA3aHHBIX PE3YJbTaTOB; BBISBIIATH JaHHBIEC,
KOTOpBIE ~ MOTYT TpPHUBECTH K ommOke B  paboTe  MpOrpamMel;
(bopMyIHPOBATH NPEATIOKEHHS 10 YIYUIICHUIO TPOTPAMMHOTO KOZa

2.12

YMeHue peanu3oBbIBaTh Ha  BBIODAaHHOM Ul U3YYEHUS  SI3bIKE
nporpaMMmupoBanusi Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00PaOOTKH YHMCEll, YUCIOBBIX MOCIEI0BATEIbHOCTEN
U MacCHUBOB: IIpeACTaBJI€HHME 4YMciaa B  Buie Habopa HIPOCTHIX
COMHOJKHUTENCH; HaX0XJIEeHHE MaKCUMaJbHOW (MMHHUMAbHOM) LUQPHI
HaTypaJbHOI'O YMCia, 3alIMCAHHOIO B CHCTEME CUMCIIEHUS C OCHOBaHMEM,
He npeBblmaomuM  10;  BbluMciaeHHE OOOOIIEHHBIX — XapaKTEPUCTHK
9JIEMEHTOB MaccHBa WJIM YHUCJIOBOH TIOCIEIOBATEIbHOCTH (CYMMBI,
IIPOM3BEACHUS CPEAHETO apu(PMETUUECKOI0, MUHUMAIbHOI'O U MaKCHUMaJlb-
HOT'O DJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIIUX 33JaHHOMY
YCJIOBHIO); COPTHPOBKY 3JEMEHTOB MAcCHBA; yYMEHHE MCIIOJIb30BaTh B
[IpOrpaMMax JaHHBIE PA3JIMYHBIX THUIIOB C YYE€TOM OrpaHMYEHUN Ha
IUana3oH UX BO3MOJKHBIX 3HAQUEHUMH, NPUMEHATh IPU DPELICHUM 33434
CTPYKTYpbl JaHHBIX (CIIMCKM, CIIOBApH, CTEKH, OYEpEI, JEpeBbs);
NPUMEHATh CTaHJApTHBIE U COOCTBEHHBIE MOANPOrpaMMBbI it 00paboTKH
YHCJIOBBIX JJAHHBIX U CHUMBOJIBHBIX CTPOK; MCIOJIB30BaTh MpHU pa3zpaboTke
nporpaMM OHOIMOTEKH MOANPOTpaMM; YMEHHME HCIOJIb30BaTh CpENCTBa
OTJIa/IKU MPOTPaMM B Cpefie MPOorpaMMHUPOBaHUS

2.13

YMmenue HCIIOJb30BaTh QJICKTPOHHBIC Ta6J'II/ILU:>I JIA aHaJIM3a,
NpEACTaBJICHUA U 06pa60TKI/I JaHHBIX (BKJHO‘Iaf{ BBI60p OIITUMAJIBHOI'O
peuicHus, l'IOI[60p JIMHUWU TpEHJ4, PCHICHUC 3adad HpOFHO3I/IpOBaHI/I$I);
YMCHHEC HCIIOJIb30BATH TaOJIUYHEIC (peJ’I}II_II/IOHHBIe) 0a3bl JaHHBIX H
CITPAaBOYHBIC CUCTEMbI

2.14

YMeHue OopraHu30BBIBATH JINYHOE HH(MOPMAIIMOHHOE MPOCTPAHCTBO C
HCIOJIb30BaHUEM Pa3IMYHBIX CPEICTB HM(PPOBBIX TEXHOIOTHI; TOHUMaHUE
BO3MOXXHOCTEH IU(POBBIX CEPBUCOB T'OCYNAPCTBEHHBIX YCIYT, HUPPOBBIX
00pa3oBaTeNbHBIX CEPBHUCOB

HEPEYEHD 3JIEMEHTOB COAEPKAHUS, TPOBEPAEMBIX HA EI'3 11O UHO®OPMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hudposas rpaMoTHOCTH
11 OCHOBHbIE TEHACHIIUHN Pa3BUTHS KOMITBIOTEPHBIX TeXHOJOTUM. [lapannenbHbie
' BbIYHCIIEHHsI. MHOTONpoIeccopHble CUCTeMBI. Pacnipeiei€HHbIe BBIYUCIUTENbHBIC
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CUCTEMBI M 00paboTKa OONBIITNX JaHHBIX

1.2

[IpuHIUIIBI TIOCTPOCHMSI M allllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npotokoiibl. Cetb MHTEpHET. Anpecauus B cetu MutepHeT. [IpoToKOIbI
creka TCP/IP. Cucrema nomeHHbIX HUMEH. Pasnenenue IP-cetm Ha monceru ¢
MOMOIIbIO0 MacOK MojceTen

1.3

QaiinoBass cucrema. Ilouck B ¢aitnoBoit cucreme. IlpuHIUNIBI pa3MmemieHus u
UMEHOBaHMs (aiijioB B JoAroBpeMeHHON maMsaTu. [1[aGnoHsl s onucaHus rpyri
daitnos

14

CKOpOCTB nepecaayun JaHHBIX. 3aBHCHMOCTD BpEMCHU nepcaayun oT
I/IH(1)OpMaI_II/IOHHOFO 00BEMa JaHHbIX U XapPaKTCPUCTHUK KaHalla CBA3H

1.5

[Mudposanne nanupix. CummeTpuyHble U HecuMmMmeTpuuHble mudpel. [Hudpser
npoctoii 3amensl. [udp Le3aps. [ludp Buwxenepa. Anroputm mudpoBanus RSA

1.6

Kozpl, no3Bossitoniue oOHapyKUBaTh U HCHPABIATH OIIMOKU, BO3HUKAIOLIUE IPU
nepenave AaHHbX. Paccrosue Xsmmunra. KonupoBaHue ¢ mMoBTOpEHUEM OUTOB.
Konpr XammuHra

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

I[BOI/I‘{HOG KOIHUPOBAHHUC. PaBHOMepHHe H HCPABHOMCPHBIC KOJbI. I[CKO,Z[I/IPOBaHI/Ie
COO6H.I€HI/II71, 3allMCAHHBIX C IIOMOIIbIO HCPABHOMCPHBLIX KOIOB. Ycnosue danHo.
HOCTpOGHI/Ie OAHO3HAYHO ACKOAWPYEMBIX KOAOB C MOMOMIBIO ACPCBa

2.2

Teopernueckue TMOAXOABI K OLEHKE Koilu4ecTBa HHpopMmanuu. EnuHuie
M3MEpEeHUs KoJan4ecTBa HHpopManuu. AapaBUTHBIA MOIX0/ K OIIEHKE KOJIMYECTBa
uHpopmanuu. 3akoH  agguTuBHOCTH  WHpopmarmu. Dopmyna  XapTiu.
HNudopmanus u seposatHocTs. Popmysna lllenHoHa

2.3

Cucrembl cuucieHus. Pa3BépHyras 3amuch LENbIX M JIpOOHBIX YHCEN B
MO3UIMOHHOM cucTeMe cuucieHus. CBoiCTBa MO3UIMOHHON 3alMCH YMCia: KOJU-
4YecTBO LM(p B 3aluCH, NPU3HAK JEIMMOCTH YHCIa HAa OCHOBAaHUE CHUCTEMBI
CUMCIIEHUS. AJTOPUTM IepeBoa LEN0oro uncia u3 P-nuHoi cucTeMbl CUUCIIEHUS B
JECATUYHYIO. AJITOPUTM TMe€peBOJia KOHEUHOW P-uuHON 1poOM B JECATHUHYIO.
AJNTOPUTM TIepeBOJA IIEJIOTO YHCHIA U3 JACCITUYHOM CHCTEMBlI CUUCICHHS B P-nu-
Hy1o. [lepeBos KoHEUHOH necaTUYHON ApoOu B P-nunyro. J[BonyHas, BocbMepHyuHas
U IIECTHAJIIaTepUYHAasi CHCTEMbI CUMCIIEHHS], CBA3b MEXly HUMHU. ApH(pMeTHyecKrue
OIEpALMH B IIO3ULIMOHHBIX CUCTEMAX CUUCIICHUS

2.4

Tpoanaﬂ YPpaBHOBCIICHHAA CHUCTCMa CHHCIICHHA. I[BOI/IHHO-I[GCSITI/I‘-IHH.H cucTeMa
CUHCJICHUA

2.5

Koauposanue texctoB. Koguposka ASCIL. OpnoOaiiTHbie KoaupoBku. CraHgapt
UNICODE. Komuposka UTF-8. Onmnpenenenne unHdpopmannoHHOro o00bEMa
TEKCTOBBIX COOOIIEHUH

2.6

KonupoBanue uzobpaxenuid. OreHka HHGOpPMAaLMOHHOTO 00bEMa rpadUuecKux
JAHHBIX MPH 3alaHHBIX pa3pelieHUH U TIIyOuHe KOAMpoBaHMS IiBeTa. L[BeToBBIE
moaenu. KogupoBanue 3Byka. OneHka HHGOPMAIMOHHOTO 0O0BbEMa 3BYKOBBIX
JAHHBIX IIPH 33JaHHBIX YaCTOTE IUCKPETU3ALUU U Pa3psSAHOCTH KOAUPOBAHUS
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2.7

Anrebpa noruku. [loHsTue BbICKa3pIBaHUS. BbIcKa3bpiBaTeNbHBIE  (POPMBI
(mpenukatsl). KBaHTOPHI CyIIECTBOBAHMS U BCEOOIIHOCTH.

Jlornueckue omnepauud. Tabuuuel HUCTUHHOCTHU. Jlormueckue  BbIpaKeHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepannuy 1 onepanuy HaJ MHOKECTBAMM.
3akoHbl anreOpbl JIOTMKH. OKBHUBAJCHTHblE IPeoOpa3oBaHUs  JIOTHYECKUX
BbIpaX€HUM. JIornyeckue ypaBHEHHS M CUCTEMbl YPaBHEHUH.

Jlornueckne (QyHKOUH. 3aBUCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.

Kanonndeckue (popMbl JJIOTHYECKUX BBIPAKECHUN

2.8

COBCpIHGHHI)IG JU3BIOHKTHUBHBIC KOHBIOHKTHUBHBIC HOpPMAJIbHBIC CpOpMI)I,
AJITOPUTMBI UX ITIOCTPOCHUA 110 Ta6J'II/II_Ie HNCTHHHOCTH

2.9

Jlormdeckne oSiaeMEeHTHl B cocTaBe Kommbiorepa. Ipurrep. Cymmarop.
Mmuoropa3psansiii cymmarop. [locTpoeHrne cxeM Ha JIOTHYECKHUX JJIEMEHTaxX I10
3a/IaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3aluCh JIOTUYECKOTO BBIPAKEHHUS TI0
JIOTUUECKOH cXeMe

2.10

Mogenu u wmoxaenupoBanue. llenn MopenupoBanus. AJIEKBaTHOCTh MOJEIH
MoJenupyeMoMy 00BEeKTY MK Tiporeccy. DopManu3anus IpUKIaIHbIX 3a/1a4.
[IpencraBieHue pe3yynbTaTOB MOJCIMPOBAHUS B BHIE, YIOOHOM JUIS BOCIPHUSTHSI
yenoBekoM. ['padudeckoe npencraBieHrue JaHHbIX (CXeMbI, TAOJIHIIBI, TpadUKH).

2.11

[TpencraBieHue LENbIX YUCEN B TaMATU KOMIIbIOTEpa. OTpaHMYEHHOCTh AMAINa30Ha
4yyCeNl IPHU OTPAaHUYECHHUH KOJIMYECTBA pa3psAnoB. IlepenosiHeHne pa3psiHON CETKH.
be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBINM OWT. J[BOMUYHBIN JOMOTHUTEIbHBIN
KO/l OTPULIATEIbHBIX YUCEL.

[ToOutoBele  nornueckue  omnepauuu. Jlormueckuid, apupMeTudyeckuii u
nukinudeckuit casuru. lllugppoBanne ¢ momoup0 NOOUTOBOM ONEPALUU «UCKITIO-
yaromee UJIN»

2.12

HpeI[CTaBJ'ICHI/Ie BCIICCTBCHHBIX YUCCI B MAMATHU KOMIIBIOTEPA. 3Haqau1aﬂ 4aCTb U
MOpsAAOK YHCJIa. I[I/IaHBBOH 3HAYCHHUH BCIICCTBCHHLIX YHUCCII. HpO6HCMBI XpaHCHUA
BCIICCTBCHHBLIX YHCCJ, CBA3aHHBIC C OrpaHUYCHUCM KOJIMYECTBA pa3spaaoB.
Brimonaenne onepaunﬁ C BCIICCTBCHHBIMH YHCIaMH, HAKOIIJICHHUC omunbOoK npu
BBIYHCIICHUAX

2.13

I'padbl. OcHoBHBIE oHATHS. Bunbl rpados. Onucanue rpadoB ¢ MOMOIIBI0 MAaTPHIL
CMEKHOCTH, BECOBBIX MAaTpHIl, CIIUCKOB CMEXHOCTH. PellleHne aJropuTMHUECKHX
3a[a4, CBSI3aHHBIX C aHaJIM30M TpadoB (IMOCTPOCHHE ONTHUMAIBHOTO IMYTH MEXKIY
BepIIMHAMU Tpada, ompereneHHe KOJMYEeCTBA pa3IMYHBIX MOyTeH Mexay
BEPILIMHAMU OPHUEHTUPOBAHHOT'O AlIUKIMYECKOTo rpaga)

2.14

Hepebs. bunapnoe gepeBo. JlepeBbs mnoucka. Crnocobsl 00xona Jepesa.
[IpencraBnenue apudmeTnyecKkux BbIpaKEHUN B Buae nepesa. lcmonb3oBaHue
rpadoB u 1epeBbEB IPHU ONUCAHUHU 0OBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUpa

2.15

JlMcKpeTHBIE UIPHI JBYX WIPOKOB ¢ moyiHOW mHGpopmanuen. Iloctpoenue nepesa
nepebopa BapHMAHTOB, OINUCAHWE CTPAaTeTMd UIPsl B TaOIMYHON  Qopme.
BoIurpeiiiHbeie ¥ IPOUTPHIIIHBIE TO3ULUU. BRIMrphIIHbIE CTpaTeETun

2.16

CpencTBa MCKYCCTBEHHOTO MHTEIUIeKTa. MmeHTudukanus v moucK U300paKeHUH,
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pacrnio3HaBaHue Jul. Mcnonb30BaHHE METONOB HCKYCCTBEHHOIO HMHTEINJIEKTA B
oOyyaronux cucremax. Vcronb3oBaHHE METOJIOB MCKYCCTBEHHOI'O HMHTEIJICKTAa B
pobortorexnuke. IaTepHeT Bemeld. Heliponnsle cetn

AJNTOPUTMBI U IPOTPAMMUPOBAHKE

3.1

dopmanuzanua MOHATHS alroputMa. MammHa TeOpUHTa Kak YHUBEpCalbHas
MOJENb BBIYUCIEHUIN

3.2

OreHka CI0XHOCTU BhIYHMCICHUN. Bpemst paboThl n 00BEM UCTIONB3YEeMOH MMaMsTH,
UX 3aBHCUMOCTh OT pa3Mepa HUCXOAHBIX JAaHHBIX. OIEHKa aCUMITOTHYECKOM
CJIO)KHOCTH QJIITOPUTMOB. AJITOPUTMBI MOJMHOMHUAIBHON CloKHOCTHU. [lepebopHbie
anropuT™bl. [IpuMepsl pa3nHyYHBIX ANITOPUTMOB PEIIESHHS OJHOW 33/Ja4d, KOTOpBIE
UMEIOT Pa3InYHYIO CIOKHOCTD

3.3

OmnpezneneHue BO3MOXKHBIX —pE3yJIbTaToB padOThl MPOCTEHIINX  aJrOpPUTMOB
YIOPaBJICHUS HCIOJHUTEISIMU M BBIYUCIUTENbHBIX aIropuT™MoB. OnpeneneHue
UCXOJHBIX TAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMblil pe3yibTar

3.4

AnropuT™MBl  00pa0OTKM HATYpajJbHBIX YHCEIN, 3alMCAaHHBIX B TO3UIIUOHHBIX
CHUCTeMaxX CYHCJICHHSA: pa3OMeHHe 3alucu 4YHCia Ha OTHCNbHBIE IHQPHI,
HAXOXJCHUE CYMMbl W TPOU3BENCHHS I1HM(P, HAXOKICHUEC MaKCUMAIbHOW
(MUHUMAJIBLHOM ) I PBHI.

[lpencraBieHue uyucia B BUAE Ha0Opa TNPOCTHIX COMHOXXHUTEIEH. AJITOPHUTM
OBICTPOrO BO3BE/IEHUS B CTEMEHb. [IOMCK MPOCTHIX YHCEN B 3a/laHHOM JIMANa30He ¢
MOMOIIIBIO AJITOPUTMA «PEIIeTO IpaTocheHar

3.5

MHoropa3psHble Lenble Yncia, 3a/1a4i JUIMHHON apu(METUKU

3.6

Azpik mporpammupoBanust (Ilackams, Python, Java, C++, C#). Tunbsl AaHHBIX:
LIEJIOYMCIIEHHBIE, BEIECTBEHHBIE, CAMBOJIBHBIE, JlIorndeckue. Bersnenus. CnoxHbie
ycnoBus. Llukiel ¢ ycinoBueM. LIMKIBI 110 IEPEMEHHO.

OOpaboTka HaHHBIX, XpaHAMMXCSH B (aiinax. TekcToBble W JIBOMYHBIE (DailiIbl.
daitnoBele epeMeHHbIe ((aiinoBble ykazaTenu). Urenue u3 (daiina. 3anucs B ¢aii.
Pa3buenue 3anaun Ha noazagauu. [lognporpammel (mporeaypsl M QYHKIMN).
Hcnonp3oBaHne CTaHIaPTHON OMOINOTEKH S3bIKa IPOTPaMMUPOBAHUS

3.7

Pexypcusi. PexypcuBHble mnpouenypsl U  ¢yHkuuu. Mcnonb3oBaHue —cTeka
JUIS. OpraHU3alK PEKYPCUBHBIX BBI30BOB

3.8

Yucnennsle Metoabl. TouHOoe W NPUOMMKEHHOE pelIeHHs 3anaud. YucieHHoe
pelleHne ypaBHEHHH ¢ MoMoIlbio moadopa napamerpa. UnciaeHHbIe METOAbI perie-
HUSl YpaBHEHMI: MeToJ nepedopa, MeTo/ MOJOBHHHOrO aeneHus. [Ipubmmkénnoe
BbIUMCJICHHE JJIMH KpUBBIX. Bbluncienue 1uiomaneii ¢uryp ¢ NOMOIIbIO
YHUCIIEHHBIX METOJ0B (METOJI MpsIMOYTOJIBHMKOB, MeTona Tpameuuid). Ilouck
MakcUMyMa (MHHUMYMa) (QYHKLUUU OJHOW MEPEMEHHOH METOJO0M IOJOBUHHOTO
JIEJIEHUS

3.9

O6paboTtka CHUMBOJIbHBIX JTAaHHBIX. BerpoeHHbie byHKIH sI3bIKa
POTPaMMHUPOBAHUS JUIsI 00pabOTKH CUMBOJBHBIX CTPOK. AJNTOPUTMBI 00pabOTKU
CHMBOJIBHBIX CTPOK: TIOACYET KONMYECTBA TMOSBICHUH CHMBOJIA B CTPOKE,
pa30ueHne CTPOKU Ha cJI0Ba MO MpoOEIFHBIM CHMBOJIAM, MTOUCK MOJCTPOKH BHYTPH
JTAaHHOW CTPOKH, 3aM€Ha HaWJECHHOW MOJCTPOKH Ha JPYyryro cTpoky. ['eHepanms
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BCCX CJIOB B HCKOTOPOM aﬂ(l)aBI/ITe, YAOBJICTBOPAOIINX 3aJJaHHBIM OT'PaHUYCHUAM.
[TpeoOpa3oBanue yucia B CHMBOJIbHYIO CTPOKY U 0OpaTHO

3.10

MaccuBel M [OCIEAOBAaTENbHOCTH  4Yucesl.  Bpluucienune  000OIIEHHBIX
XapaKTepUCTHK 3JIEMEHTOB MACCHUBA WJIN YHMCIOBOH MOCIIEA0BATENBHOCTH (CYyMMBI,
IPOM3BEACHUS, CPEJHEro apu(MeTHUecKOoro, MMUHHUMAJIBHOTO M MaKCHMAaJbHOTO
JJIEMEHTOB, KOJUYECTBA 3JEMEHTOB, YIOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO).
JInHEeHBI TIOUCK 3aJaHHOTO 3HAYCHHS B MacCHBE. AJNTOPUTMBI PabOTHI C 3Je-
MEHTaMM MaccuBa C OJHOKPAaTHbIM IpocMOTpoM MaccuBa. CopTupoBka
OJIHOMEpHOTo MaccuBa. IIpocTble MeTOBl COPTHUPOBKU (METOJ Iy3bIPbKA, METOJ
BbIOOpA, COpTHpPOBKAa BcTaBkamu). COpTHUpOBKa CIMSIHMEM. bbicTpas copTHpOBKa
maccuBa (anroput™ QuickSort). /IBouYHBIH TOMCK B OTCOPTUPOBAHHOM MAaCCHUBE

3.11

JIBymMepHBbIE MaccHBBI (MaTPHIIbl). AJITOPUTMBI 0OpPaOOTKH TBYMEPHBIX MAaCCHUBOB:
3al0JHEHUE JABYMEPHOI'O YHUCJIOBOIO MAcCHBa IO 3aJaHHBIM IpaBUJIaM, IOHCK
3JIEMEHTa B JABYMEPHOM MAacCHBE, BBIYUCIIEHHE MaKCUMyMa (MMUHMMYMa) U CyMMBbI
AJIEMEHTOB JIBYMEPHOT'O MaccHBa, IepecTaHOBKa CTpPOK
U CTOJIOIIOB IBYMEPHOT'O MacCHBa

3.12

CrnoBapu (accouuaTUBHBIE MacCUBbI, 0TOOpakeHus). Xami-radbnuusl. [loctpoenue
aJ1(haBUTHO-4AaCTOTHOTO CJIOBaps JJIsl 3a/laHHOIO TEKCTa

3.13

Crexkn. AHanu3  NOpaBWIBHOCTH  CKOOOYHOTO  BbIpaXKeHHsA.  Brluucienue
apru(METHUECKOTO BbIpaXKEHUS, 3alMCAaHHOT0 B MOCT(GUKCHOM (opme.
Ouepenu. Mcnonb3oBanue ouepeau Al BpEMEHHOI'O XpaHEHUS TaHHbIX

3.14

Anroputmbl  Ha rpadax. IlocTpoeHme MHHMMAIBHOTO OCTOBHOIO JiepeBa
B3BEIIEHHOTO CBSI3HOI'O HEOpUEHTHpOBaHHOro rpada. KonuuecTBo pazmuyHbIX
nyTed MeXay BepIIMHAMU OPUEHTHPOBAHHOIO AIUKINYECKOro rpada. AIroputrm
JenkcTphl

3.15

JepeBbs. Peanmusanus nepeBa € IOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBoWuHBIE
(Ounapubie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apU(pMETHYECKOTO
BbIpaxkeHUs. PexkypcuBHbIE anropuTMel o0xona jaepeBa. lcmosb3oBaHue cTeka U
odepeau it 00Xo/a aepeBa

3.16

ZII/IHaMI/ILIeCKOG IporpaMMHUpOBaHHUC KaK MCETOA PCIICHHUA 3agad C COXPAaHCHUCM
MMPOMEKYTOUYHBIX PE3YIbTATOB. 3a)1atm, pemaeMbI€ € IMOMOIIBIKO JUHAMHUYCCKOI'O
nporpaMMHupoOBaHud: BBIYHUCICHHUC PCKYPCUBHBIX (pYHKLII/Iﬁ, I'IOI[C‘-IéT KOJIHMYCCTBa
BApHUAHTOB, 3ala41 OIITUMU3AlIUN

3.17

[Tonstue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpOBaHUU. OOBEKTHI H
kjaccel. CBoiicTBa M MeToAbl 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHANU3.
PazpaboTrka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO TOAXOJA.
Wukancynsauus, HacleoBaHue, ToJIuMophu3m

HupopmalinoHHbIE TEXHOJIOTUN

4.1

AHnann3 gaHHbiX. OCHOBHBIE 3a/ladydl aHaiW3a JaHHBIX: MPOTHO3UPOBAHHUE,
KIaccupUKanus, KilacTepu3anus, aHanu3 oOTKIOHeHwi. [locrmenoBarenbHOCTh
pelICHUA 3ada4 aHalin3a JaHHBIX: C60p NEPBHUYHBIX AJAHHBIX, OYHMCTKA M OLCHKA
KauecTBa JTaHHBIX, BHIOOP M (WJIM) MMOCTPOCHUE MOJIENH, MPeoOpa3oBaHNuEe TaHHBIX,
BU3YaJIU3aIUsl JIaHHBIX, WHTEPIPETAIHs pe3yabTaToB. [IporpaMMHBIe CpencTBa H
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WHTepHeT-CepBUCHI Ui 00paObOTKU U NPEACTABICHUS JaHHBIX. BoJbIMe JaHHbIC.
MamwuaHOE 00y4YeHue

4.2

AHaJIM3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAOJHII. BhIYUCIEHHE CyMMBI, CPEIHETO
apudMeTHYecKoro, HaubOoJbIIero  (HaMMEHBIIEr0)  3HAYCHHWS  JUala3oHa.
Beruucnenne kodhduimenta KOppelsuuu JABYX psaoB JaHHBIX. [loctpoeHue
CTOJNOYATHIX, JIMHEHYATHIX M KPYroBbIX nuarpamM. Iloctpoenue rpadmkoB (yHK-
nuii. [logbop nwHWM TpeHIa, pelIeHHe 3ajad MPOTHO3WPOBaHUA. PerieHue 3amadq
ONTHUMH3AIMH C TTIOMOIIBIO JIEKTPOHHBIX TAOJIHUIL

4.3

I[I/ICerTI/ISaI_[I/ISI pu MaTCMaTU4YCCKOM MOJCIUPOBAHUN HCIIPCPBIBHBIX IMPOLICCCOB.
MogenupoBanue  JOBWKEHUS.  MonenupoBaHue  OHMOJIOTMUYECKUX  CHUCTEM.
MaremaTuueckue MOAEIM B SKOHOMHKE. BblUMCIMTENbHBIE AKCIEPUMEHTHI C
momensimMu.  OOpaboTka pe3yibTaTOB SKCIEpUMEHTa. MeToJ  HauMEeHbIIUX
KkBaJpaToB. OIEeHKa YMCIOBBIX TapaMETPOB MOJICJIUPYEMBIX OOBEKTOB U IPOLIECCOB.
BoccranosiieHne 3aBUCHMOCTEN IO pe3ysIbTaTaM dKCIIEPUMEHTA

4.4

BepostHocTHbie MOaenu. Metoael MonTe-Kapio. MutannonHoe MOAEIMpOBaHUE.
CucTeMbl MacCOBOTO 00CITYKUBAHHS

4.5

TaGmuunble (pensuoHHbIe) 0a3bl JaHHBIX. TabyMIa — NpeAcTaBICHUE CBEACHUN 00
olHOTUIHBIX oObekTax. Ilone, 3anuck. Kitou tabauupl. PaboTta ¢ rotoBoil 6a3oit
JaHHbIX. 3anosHeHue 0a3bl AaHHbIX. [lonck, copTpoBKa U QuIbTpanus AAHHBIX.
3ampocsl Ha BBIOOPKY JaHHBIX. 3alpockl ¢ MapaMmeTpaMu. Beraucisemsle mojis B
3amnpocax.

MmuoroTtabnuunble 0a3bl JaHHBIX. TuUmbl cBsize Mexay Tabnuuamy. BHeniHwuii
kitou. LlenoctHOCTh 0a3bl TaHHBIX. 3alIpOChl K MHOIOTAOJMYHBIM 0a3aM JTaHHBIX

4.6

TexcroBslii mpoueccop. CpencTsa NOUCKA U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypHpOBaHHBIE TEKCTOBbIE JOKyMeHTHl. CHocku, oryasineHue. lIpasuia
LUTUPOBAHUS UCTOYHUKOB U 0(hopMIIeHUs1 ONOIMOrpauIecKux CChlIOK
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