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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo uHpopmaTuke (yriayOJEHHBIM ypOBEHb) Ha YpPOBHE CPEIHEro
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBAaHUU K pe3yabTaTaM OCBOCHUS
OCHOBHOW  00pa3oBaTelbHON  MPOTPAaMMBI  CpeaHEro  oOmero  oOpa3oBaHUS,
npencrasieHbix B ®I'OC COO, a Ttaxxke QenepaibHOil paboueil mporpammbl
BOCTIMTAHUS.

[TporpamMma mo mHpopMaTUKe AaéT MPEACTABICHUE O IIENIAX, OOIIeH cTpaTeruu
oOydeHus, BOCIIUTAHUS U PA3BUTHS OOYYArOIIMXCS CPEACTBAMH y4eOHOTO IpeaMeTa
«MupopmaTukay Ha yriayOlIEHHOM ypOBHE, YCTAHABIUBAET 00SI3aTEILHOE MPEIMETHOE
coJiep)KaHue, MpeaycMaTpUBaET ero CTPYKTYpUpOBaHHUE O pa3esaM U TeMaM Kypca,
OTIpe/eIsieT paclpeaeNieHue ero Mo KiaccaMm (TogaM H3ydeHus), MaéT MpUMEpHOe
pacmpesienieHne  y4yeOHBIX YacoB MO TEMAaTHYECKUM  pa3felaM Kypca H
pPEKOMEHIyeMYI0 (TMPUMEPHYIO) TMOCIEAOBATEIbHOCTh HX U3YYEHHUS C YUYETOM
MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOXCA.

[Iporpamma 1o uH(pOpMaTHKE OMpenessieT KOJUYECTBEHHbIE W KaueCTBEHHBIC
XapaKTePUCTHKHU y4eOHOTO MaTepuaia Ijs KaKJI0ro ToAa U3yUeHHUs, B TOM YUCIIe s
COJIEPKaTEIbHOTO HAIOJHEHHS Pa3HOTO BUJIa KOHTPOJISA (TPOMEKYTOUHOM aTTecTalluu
00y4aromuxcsi, BCEPOCCUUCKUX MPOBEPOUYHBIX PabOT, TOCYJAPCTBEHHON HTOTrOBOM
arrectanuu). [Iporpamma mo wHpOpPMATHKE SBISETCS OCHOBOW IJII COCTaBIICHUS
aBTOPCKUX YYE€OHBIX TpPOrpaMM H YYeOHUKOB, MOYPOUYHOTO IUIAHUPOBAHUS Kypca
YUUTEIIEM.

HNudpopmartuka B cpenneM oO1ieM 00pa30BaHUN OTPAXKAET:

CyUIHOCTh ~ MHGOPMATUKA  KaK  HAayyHOM  JUCHUIUIMHBI,  H3y4Yarolen
3aKOHOMEPHOCTH TMPOTEKaHWS W BO3MOXKHOCTH aBTOMAaTH3allMU HH(POPMAIIMOHHBIX
MIPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIC  00OJacTH  TpUMEHEHHS  WHPOPMATHKH,  MPEKAE  BCETO
nH(GOPMaLIMOHHbBIE TEXHOJIOTHH, YIIPABJICHNE U COLUATBbHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  WMHGOpPMATUKM U HUH(DOPMAILIMOHHON
TS TEIIHOCTH.

Kypc wHpOpMaTHKK sl ypOBHS CpeIHEro oOIero oOpa3oBaHUs SIBISIETCS
3aBepUIAIONIMM D3TallOM HEMPEpPBhIBHOM MOATOTOBKM OOydYarommxcs B 001acTu
UH(POPMATUKU U MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, OMUpPAETCS Ha
coJiep)kaHue Kypca MH()OPMATHKH YpOBHS OCHOBHOTO OOIIET0 0Opa30BaHUS M OIBIT
MIOCTOSTHHOTO TIPUMEHEHHUsT HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA, Na&T
TEOPETUIECKOE OCMBICIICHHE, MHTEPIPETALNIO0 U 0000IIEHIE STOTO OIBITA.

Pesynbratel  yrayGn€HHOrO  ypoOBHS — M3yY€HHsA  Y4eOHOro  mpeaMmeTra
«UHpopmaTukay  OpUEHTUPOBAHBI Ha  MOJYYEHHE  KOMIIETEHTHOCTEH IS



mocyenyromnel npohecCuoHaTbHON ASATETPHOCTH KaK B paMKaxX JaHHOW MPEAMETHOM
00J1aCTH, TaK ¥ B CMEXKHBIX ¢ Hel o0acTsax. OHM BKIIIOYAIOT B CEOS:

OBJAQJICHUE KJIOUEBBIMU TMOHATUSIMH U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCA JaHHAas MpeAMeTHas oO0JacTh, pPACIO3HABAHUE COOTBETCTBYIOIIMX UM
NPU3HAKOB M B3aUMOCBS3€H, CHOCOOHOCTh AEMOHCTPUPOBATH Pa3IUYHbIEC MOIXObI K
W3YYCHHUIO SIBIICHUHN, XapaKTEPHBIX I U3y4aeMOl MpeIMEeTHON 001acTu;

YMEHHE peniaTh TUMOBbIE MPAKTUYECKUE U TEOPETUUECKUE 3a/1a4l, XapaKTEPHbIE
JUTSL UCTIOJIb30BAHMSI METOJIOB M MHCTPYMEHTApHs JaHHOU MPeAMETHOM 001acTH;

HaJU4ue MPEeJCTaBICHUN O JaHHOUN MPeAMETHON 00JIaCTH KaK 1EeJIOCTHON TeOpUH
(COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBSI3SIX CO CMEXXHBIMU 00JIACTSMU 3HAHUH.

B pamkax yrnyonéHHOro ypoBHS H3y4deHHUS HH(MOpPMATUKH 00ecreyrBaeTCs
[[eJICHANPABJICHHAs] TOJATOTOBKA OOYYaOMIMXCS K TPOJOJDKEHUIO 00pa3oBaHUS B
OpraHU3alUIX po(eCcCUOHAIBHOTO oOpa3oBaHuUs no CIIEHHAIBHOCTSIM,
HEMOCPECTBEHHO CBA3aHHBIM C IIU(GPOBBIMU TEXHOJIOTHSIMU, TAKUM KaK MporpaMMHas
WH)XXeHepusi, HUH(POpMalMOHHAas O0€30MacHOCTb, HMH(POPMAIIMOHHBIE CHCTEMBI U
TEXHOJIOTHH, MOOMIIEHBIE CHUCTEMBI U CETH, OOJIBIIINE TaHHBIE U MAITMHHOE 00y4eHHE,
MPOMBINUICHHBI WHTEPHET BEUIEH, WCKYCCTBEHHBIM HWHTEIJIEKT, TEXHOJIOIHMHU
OecipoBOAHOM  CBSI3U, POOOTOTEXHUMKA, KBAHTOBbIE  TEXHOJOTHUH, CHUCTEMBI
pacrpenenéHHoro peectpa, TEXHOJIOTMU BUPTYalbHOM U JOTOJHEHHOW PEaJIbHOCTEN.

OcHoBHass 1enb UW3y4YeHHs: ydeObHoro mnpenmera «MHpOpMaTtukay Ha
yrayOIE€HHOM YPOBHE CpeaHEro odiiero oopasoBaHusi — oOecredeHne AaabHEHIIero
pPa3BUTHUS UHPOPMALIMOHHBIX KOMIETEHIIMNA 00y4arolIerocsi, €ero TOTOBHOCTHU K >KU3HU
B YCJOBHMSIX pa3BHUBAIOLIErocss HH(OPMAIMOHHOTO OOIIEeCTBa M BO3pacTaroIen
KOHKYPEHIIMU Ha pbIHKE Tpyaa. B cBs3u ¢ 3tuMm uzyudenune uHdopmarvku B 10-11
KJ1accax JOJHKHO OOECIICUUTh:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO HA TMMOHUMAHWUU POJIU
uH(bOpPMATUKK, HMHPOPMALMOHHBIX M  KOMMYHUKAIMOHHBIX  TEXHOJIOTMH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUIECKOTO MBIIIJICHUS;

chOpPMHUPOBAHHOCTh YMEHHUHM pa3nudath (GakThl €W OICHKHA, CpPaBHUBATh
OIICHOYHbBIE€ BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBSA3b KPUTEPHUEB
C OmpeneaEHHON CHCTEMOM LIEHHOCTEH, MPOBEPSATh HA JIOCTOBEPHOCTh M 0000IIATH
uHdopMaIuio;

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O BIMSHUN WH(OOPMAITMOHHBIX TEXHOJIOTUI
Ha JKM3Hb YeJIOBeKa B OOIIECTBE, MOHUMAHWE COIHMAIBHOTO, IKOHOMHYECKOTO,
HOJIMTUYECKOTO, KYJIBTYPHOTO, IOPUAWYECKOTO, MPUPOJHOTO, HSPrOHOMUYECKOIO,
MEIUIMHCKOTO U (PU3UO0JIOTMUECKOTO KOHTEKCTOB MH(OPMAIIMOHHBIX TEXHOJIOTUI;



INPUHATHE TPABOBBIX M ITHYECKUX AaCMEKTOB HMH()OPMAILIMOHHBIX TEXHOJOTHH,
OCO3HaHUE OTBETCTBEHHOCTH JIOJEH, BOBJICYEHHBIX B CO3JAAHUE W HCIIOJIb30BaHUE
MH(OPMALIMOHHBIX CUCTEM, PAaCIpOCTpaHeHne HHPOpMAIUY;

CO37laHUE YCJIOBUM I Pa3BUTHS HAaBBIKOB Y4Y€OHOM, MPOEKTHOM, Hay4dHO-
UCCJIeIOBATENILCKOM M TBOPYECKOM JEATENbHOCTH, MOTHBAIMU OOYyYalOIIUXCA K
CaMOpPa3BUTHIO.

B conepxxanun yuebnoro mnpenmera «/HpopMaTuKa» BBIACIAIOTCS YETHIPE
TEMaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBass rpaMOTHOCTB» TMOCBAIIEH BONPOCAM  YCTPOMCTBA
KOMITBIOTEPOB U IPYTUX 3JIEMEHTOB LU(PPOBOTr0 OKPYKEHHUSI, BKIIFOUAs KOMITBIOTEPHBIE
CEeTH, HUCIIOJIb30BAHUIO CPEJCTB OINEPAIMOHHON cucTeMbl, paboTe B cetu MHTepHeT u
MCIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB, MHPOPMAITMOHHOI 0€30MacHOCTH.

Paznen «Teoperudyeckue OCHOBbI HH(OPMATHKHM» BKIIOYAeT B cels
NOHATUHHBIA  anmapaT WH()OpPMATUKHU, BOMPOCHI KOJUPOBAHUS HMHPOPMALIUH,
U3MepeHrus HWHPOPMAIMOHHOTO O0BEMA JTaHHBIX, OCHOBBI anreOpbl JIOTUKH W
KOMITBIOTEPHOT'O MOJEIHPOBAHUS.

Pa3nen «AJaropurMbl M NPOrpaMMHMpPOBAaHHE» HANpaBI€H Ha pPa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, pa3padOTKy alrOpUTMOB M OLEHKY MX CJIOXHOCTH,
(GbopMHpOBaHME HABBIKOB peaid3allii MPOrpaMM Ha s3bIKax MNPOrpaMMHUPOBAHUSA
BBICOKOT'O YPOBHS.

Paznen «MHpopManMoOHHBIE TEXHOJOTHMM» TOCBAIIEH BONPOCAM NPUMEHEHUS
UH(OPMAIIMOHHBIX TEXHOJOTUM, pPEaJTu30BAHHBIX B TMPUKIAJHBIX MPOTrPAMMHBIX
OpPONYKTaX W HWHTEPHET-CEpPBUCAaX, B TOM 4YHUCIE B 3a/Jadyax aHajau3a JIaHHBIX,
UCIOJIb30BaHUIO 0a3 JaHHBIX W BJEKTPOHHBIX TAONMI[ JJI1 pPELICHUs MPUKIATHBIX
3a1ad.

B mnpueaéunom panee coaepkanuu ydeOHoro mnpenmera «MHdopmaTtukan
KypCUBOM BBIJICJICHBI JOMOJIHUTENbHBIE TEMbI, KOTOPbIE HE BXOAST B 0053aTEIbHYIO
nporpaMmy OOy4YeHHsl, HO MOTYT OBbITh MPEMJIOKEHBI IJIs WU3Y4YEHUS OTACIbHBIM
MOTHBHPOBAHHBIM U CIIOCOOHBIM 00yUaIOIUMCSI.

YrnyOn€HHbIE  ypOBEHb HM3yueHUs HMHPOPMATHKHA  PEKOMEHAYETCS Ui
TEXHOJOTMYECKOro  mpoduis,  OpPHUEHTHUPOBAHHOTO  HA  HMHXKEHEPHYIO U
UH(GOPMAIIMOHHYIO  Cchephl  JACSITENbHOCTU. YIIyOJNEHHBIH YpPOBEHb H3Y4YEHUS
uH(pOpMATUKKU O00ECHeuynBaeT: MOJATOTOBKY OOYYaloIUXCs, OPUEHTUPOBAHHBIX Ha
CHEIHATIBHOCTY B 00JaCTM HMH(DOPMAIMOHHBIX TEXHOJOTUA U  HH)KEHEPHbIE
CHEUUATbHOCTH, YYacTUE B IIPOEKTHOM U HCCIEAOBATENILCKON JESTENbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU  HANpaBIEHUSMH  OTpacid  HUHPOPMALUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, MOArOTOBKY K YYAaCTHIO B OJIMMIMAJAX U CHA4e
EauHoro rocy1apcTBEHHOTO SK3aMeHa 1o HH(POpMaTHKeE.



[TocnenoBaTenbHOCTh U3YYCHHS TEM B TIpe/esiaX OJHOTO Toja OOYYeHHUS MOXKET
OBITh M3MEHEHA M0 YCMOTPEHHUIO YUYUTENsI MPHU MOJATOTOBKE pabodeil mporpaMmbl U
MOYPOYHOTO MJIAHUPOBAHHSL.

OO01iee YMCIIO 4YacoB, PEKOMEHJOBAHHBIX ISl M3yuyeHUs] UHPopMaTuku — 272
yaca: B 10 knacce — 136 yacoB (4 daca B Henento), B 11 kitacce — 136 yacoB (4 yaca B
HEJIEJTIO).



COJEPXKXAHUME OBYUYEHUA
10 KJTACC

Hu¢poBas rpaMOTHOCTH

TpeGoBaHusi TEXHUKM O€30MACHOCTM M TUTMEHbl Tpu  paboTe C
KOMITbIOTEPAMH U IPYTUMU KOMIIOHEHTAMU HU(PPOBOTO OKPY>KEHUS.

[TpuHIMIIBI paOOTHl KOMIIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIIECCOPOM.
OmnepatuBHas, TOCTOSHHAasT M JOJrOoBpeMeHHas mnamsaTh. OOMEH JaHHBIMU C
noMouipko muH. KoHTposepsl BHEMHUX YCTpoucTB. [IpsimMoil 1ocTyn K mamsTy.

OCHOBHBIE ~ TEHACHUWH  PA3BUTHSA  KOMIIBIOTEPHBIX  TEXHOJIOTH.
[TapannensHbie BBIYHCIICHUS. MHoronpoueccopHbIe CUCTEMBI.
CynepkoMmbiotepsl. Pacnpenenénnpie BBIUNCIUTENbHBIE CUCTEMBI U 00paboTKa
OoNbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX pOJib B
KOMMYHUKAIUSX. Bcerpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIJIEPHI.
PoGotusupoBaHHbie MTPOU3BOACTBA.

[TporpamMmmMHoOe obecriedeHre KOMIbIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bub
IpOrpaMMHOr0 obOecreueHus: U uUx HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOIO
obOecrieueHns MOOWIBHBIX ycTpoucTB. llapainenbHoe mOporpaMMHpOBaHUE.
CucremHoe mnporpamMmHoe obOecrnieueHue. ONepaliOHHbIE CHUCTEMbI. Y THUJIUTHI.
HpaitBepsl  ycTpouicTtB. HWHCTAUISIIMA W JIEUMHCTAIUIALMA  [POTPAMMHOTO
oOecrieyeHus.

daiinossie cuctembl. [IpuUHIMMBI pa3MeleHuss U UMEHOBaHMs (DaljoB B
nosiroBpeMeHHoi namsty. [llabmons! 1y1s onucanus rpynmn Qaitios.

[Iporpammuoe obecneuenue. JlnneH3npoBaHue TporpaMMHOro ooecrneyeHus
u uudpoBeix pecypcoB. I[IpompuerapHoe U CBOOOJHOE MPOTPaMMHOE
obecnieuenne. Kommepueckoe 1 HEKOMMEpUECKOE MCTOIb30BAaHUE MPOTPAMMHOTO
obOecrieueHnss W 1UGPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasi
3akoHoAaTenbCcTBOM Poccuiickoit denepanuu 3a HENPAaBOMEPHOE HCMOJb30BAHUE
POrpaMMHOro o0ecreyeHus: U HUGPOBBIX PECYPCOB.

[IpyHIMIBI TIOCTPOEHUS U ANNapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
Ceresble poTokonbl. Cetb MHTEpHET. Anpecanus B cetu MuTepHeT. [IpoTokos
crexka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojaceTH ¢ MOMOIIBIO Macok Ioncerei. CereBoe
aagMuHUACTpUpoBaHue. [lolyueHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3JoM cetd. OnpeneneHue MapuipyTa JIBUKEHUS
IIAKETOB.

Bunet  pestenbHoct B cetw  Murtepner. CepBuchl  MHTepHerTa.
['eonnopMalimoHHbIE CUCTEMBI. ['€0I0KAIIMOHHBIE CEPBUCHI PEATIbHOTO BPEMEHU



(Hampumep, JOKauus MOOWJIBHBIX TeNnedOHOB, OINpeAeNiCHHE 3arpyKeHHOCTU
aBTOMAarucTpajeil), ”HTEpPHET-TOPToBIIsL, OpOHUPOBAHUE OUIIETOB U TOCTHHHII.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBHUCHI U yciayrd. CouuanbHbIE CETH —
opraHu3alus KOJUIEKTUBHOTO B3auMOJACHCTBUS M oOMeHa naHHbIMU. CereBoi
ATUKET: MpaBuWiia TMOBeIeHUs B KubeprpoctpaHctBe. [IpobiiemMa mnoaiMHHOCTH
nosyuyeHHoM nHpopmannu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE W HKOHOMHUYECKHE YIPO3bl, CBS3aHHBIC C MCIOJIb30BAHHEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTH. OO1ue npoOieMbl 3alIUThl
uHdpopmaiuu 1 uHbopmanmoHHOW  Oe3zomacHocTH. CpencTBa  3alIUThI
uH(pOpMaIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHpOpMalMOHHbIX  cucTeMax. [IpaBoBoe obOecrneueHue UHOOPMALMOHHON
0€30IaCHOCTH.

[IpenoTBpamnieHue  HECAHKIIMOHMPOBAHHOIO  JOCTyNma K  JIMYHOM
KOH(DUIeHIIMATbHON MHPOpMaLIUU, XpaHAILIEHCS HA MEPCOHAIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpaMMHOe 0oOecredyeHrne U CrocoObl
O0opsObI ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHu3anus JUYHOTO apXuBa
uHpopMmaruu. Pezepsroe konupoBanue. [laponpHas 3amura apxusa.

[udposanre nanHpix. CUMMETpUYHBIE U HECUMMETPHUUYHBIE HIUQPBHI.
[udper npoctoit 3amensl. [Hudp Lesapsa. Iludp Buxkenepa. Anroputm
mmm@poBanus RSA.

TeopeTnueckne 0CHOBbI MH(POPMATHKHU

Uudopmanus, nanusie u 3HaHus. MHdopmanmoHHbie mporeccsl B NPUPO/IE,
TEXHUKE U OOIIIECTBE.

HenpepblBHbIE M JTUCKPETHBIE BEJIMYMHBI M CUTHaIBl. HeoO0xoImMocTh
JUCKpeTH3aluu MHGOpMaluu, NpeIHAa3HAYCHHOW [UIsi XpaHEHHs, Nepeaadyu u
00paboTKu B HU(POBBIX CUCTEMAX.

JIBonuHoe KomaupoBaHue. PaBHOMEpHblE U  HEpPaBHOMEPHbBIE  KOJBI.
JlexoaupoBaHue COOOIIEHHM, 3alIMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycinosue @ano. I[locTpoeHne OMHO3HAYHO JEKOAUPYEMBIX KOJAOB C MOMOIIBIO
nepeBa. Exunuibl namepenust konudectsa nHpopmanmu. AnQpaBUTHBIA MOAXOJ K
OLICHKE KOJIM4YeCTBa MH(OpMAaLIUU.

Cucrembl cuucinenus. Pa3pépHyTas 3amuch UENbIX UM APOOHBIX YHCEN B
NO3ULIMOHHON cucteMe cuucieHus. CBOWCTBa MO3UIIMOHHOM 3amUCH  YHKCha:
KOJIMYECTBO IU(p B 3alKCH, TPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUHCIICHUS. AJITOPUTM IIEPEBOAA LEJIOr0 YUcia U3 P-nyHOM CUCTEMBI CUMCIICHHUS B
JNECATUYHYI0. AJTOPUTM MepeBoja KOHEUYHOM P-uuHOM npoOu B NECATHUUHYIO.
ANTOPUTM TMEepeBoja IEJIOr0 Yucia U3 JECATUYHOM CHCTeMbl cuucieHus B P-
nuynyto. llepeBon KoHeuHOW necsaTuyHOM Jpodbu B P-nunyro. J[BouuHas,
BOCbMEpUYHAs W MIECTHAALIATEPUYHASI CUCTEMbI CUMCICHUS, CBSA3b MEXAY HHUMHU.



Apudmernueckre omnepanud B TO3UIIMOHHBIX CHCTEMax CYHCICHHS. |poWdHas
YPAaBHOBEIIEHHAs CUCTEMA CUUCIICHUS. JIBONYHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanmne TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIWPOBKHU.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenennie uHPpOpMAITMOHHOTO
00BEéMa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMAIMOHHOTO  00BEMa
rpaUYEeCKUX TaHHBIX MPU 3aTaHHBIX Pa3peIICHUHN U TIIyOMHE KOJAUPOBAHUS IIBETA.
[IBeToBbie Momenu. BekTopHoe komupoBaHue. Dopmathbl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. OpakranpHas rpaduxa.

KoaupoBanue 3Byka. OnieHKka HHGOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX
IIPHU 33IaHHBIX YaCTOTE NUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3bIBaHUS. BbICKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHMS M BCEOOLTHOCTH.

Jlornyeckue omnepanuu. TaOauIbl MCTUHHOCTH. JlorMueckue BBIPAKEHUS.
Jlornueckne Tto)aecTtBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOIIBIO
TaOJIUI] ICTUHHOCTH. Jlornueckue onepanuy 1 onepanuy Haj MHOKECTBAMH.

3aKoHbI anredpbl JIOTUKH. OKBHUBAJEHTHBIE MPEOOpa30BaHUS JIOTUYECKUX
BbIpakeHui. Jlornuecknue ypaBHEHHS U CUCTEMbI YPABHEHHIA.

Jlornyeckue GyHKUMUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTMYECKHX
GbyHKIHMI OT KoJinyecTBa apryMeHToB. [1oHbIe cucTeMbl TOTHYECKUX (QYHKIUH.

Kanonnueckne  gopmbl  sormueckux  BolpaxkeHuil.  CoBepIICHHbBIE
JTU3bIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMaJibHbIE (OPMBI, aANTOPUTMBI HX
MOCTPOEHUS MO TaOIUIE UCTUHHOCTH.

Jlornueckue »35€eMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3zpsaasbeii cymmarop. IlocTpoenue cxem Ha JOTHYECKUX DJJEMEHTaxX II0
3aJJTaHHOMY JIOTHYECKOMY BBIPAQXEHHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHMCEN B MNaMATH KoMIbloTepa. OrpaHHMYEHHOCTH
JVara3oHa 4YuCeI NpPU OrPaHWYEHHHM KOJIM4YecTBa paspAnos. llepenosHenue
paspsimHOU ceTku. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIN OWT. J|BOWUYHBIIA
JIOTIOJIHUTENBHBIN KOJ OTPULIATEIHHBIX YUCET.

[loGuToBbIE JOTHYECKHE omepanuu. Jloruyeckuit, apupMEeTHUECKUNA W
nukinyeckuit  caBurd. llludpoBanne ¢ mnoMomipl0 MOOMTOBOM  omepanuu
«uckimovaromee NIy,

[IpencraBneHre BEHIECTBEHHBIX YMCEI B NaMATH KOMIIbIOTEpa. 3Hadallas
4acTh W MOPSAJOK uucia. Jlnana3oH 3Ha4eHWI BellecTBeHHbIX yucen. [Ipobrembl
XpPAHEHUsI BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3psaoB. BeimonmHeHuwe onepanuid C BEHMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIHUOOK TIPY BBIYUCIICHUSX.



AJITOPUTMBI U IPOrPAMMHUPOBaHUE

Omnpenenenre BO3MOXHBIX PE3ylbTaTOB padOThI MPOCTEHIIMX aJTOPUTMOB
YIOPABJICHHUS] HCIOIHUTEISIMU M BBIYMCIHUTEIBHBIX aldropuTMoB. OrmpeneneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl penieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpencTBa:
TPAHCHATOP, OTIATUUK, MpodunupoBuMK. KoMmmunsuuss u uHTEpHpeTanus
nporpamm. BupTyanbHble MalIMHBbL.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUHBIX Tabiuu. Otnagoussii BbiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpamMMebl. Todku octa”oBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tunbl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxubele ycinoBus. Iluxkner ¢ ycimoBueM. [lukiael 1o mepeMeHHOM.
B3anMo3aMeHs€MOCTh  PAa3NMYHBIX  BHUJAOB  LUKIOB. VHBapuaHT  LMKIIA.
CocTraBneHue LUKIA C HUCIOJB30BAHUEM 3apaHEe ONPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JloxyMeHTUpOBaHue IIPOrpPaMM. Hcnonp3oBanne KOMMEHTapUEB.
[ToaroToBka onucaHus IPOrpaMMbl U HHCTPYKIIUH IS ITOJIB30BATEIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEJ, 3allMCAHHBIX B MO3ULMOHHBIX
CHUCTEMaX CUMCJICHHA: pa30MEeHHe 3amuch 4YHhClia Ha OTACNbHbIE LUDPHI,
HaXO0XJEHWE CYMMBlI M TIpOW3BEACHUS UU(pP, HAXOKACHHE MaKCUMaJbHOU
(MUHUMATBHOW) UG PHI.

HaxosxaeHue Bcex NMPOCTBIX YUCEN B 3aJlaHHOM JuarasoHe. [IpencraBinenue
yucia B BUJIe HA0Opa MPOCTBIX COMHOKUTENEH. ANrOpUTM OBICTPOTO BO3BEACHHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHAIUXCS B aitnax. TekcToBbIe U ABOMYHBIC (DANIIBI.
daiinoBeie TIepeMeHHbIC ((aiimoBbie ykazarenu). Urenue u3 daina. 3anuch B
Gaii.

Pazbuenue 3amaun Ha noazanaun. [loamporpammel (poreAypsl U GYHKITHHN).
Pexypcusi. PexypcuBHbie 00bekTHl ((Ppakransl). PexypcuBHBIE Hpolenypbl H
¢ynkun. Mcnonb3oBanue cTeka AJisi OpraHU3allii PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOW OMOIMOTEKM S3bIKa IPOTrPAMMUPOBAHMSL.
[Tonkimtouenne  OMONMOTEK  MOANPOTrPaMM  CTOPOHHUX  MPOU3BOJUTENIEH.
Moy IbHBIM NPUHIUIT TOCTPOEHUS ITPOTPAMM.

Uucnenusle MeTonapl. TouHOoe U NPUOMMHKEHHOE pELICHHs —3aJauu.
YucneHHble METO/bl PELICHUS] YpaBHEHUI: MEeTO/ nepedopa, METOA MOJIOBUHHOTO
nenenus. [lpubnux€HHOE BBIUKMCICHHE JUIMH KPUBBIX. BhIumciieHue Tmiomiaaei
Guryp ¢ INOMOLIBIO YHMCIEHHBIX METOJOB (METOJ HPSIMOYTOJIBHUKOB, METOJ



Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUAM OJHOM TEPEMEHHOU
METOZOM IIOJIOBUHHOTO JIEJIEHUS.

OOpaboTka CHMBOJBHBIX JIaHHBIX. BcTpoeHHbIE  (QYHKIIUM  SA3BIKA
IpOrpaMMUPOBAaHUS ISl 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKU
CHMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IIOSABICHUN CHMBOJA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO MPOOENbHBIM CHUMBOJIaM, TMOHMCK MOJCTPOKH
BHYTPU JAaHHOM CTPOKHM, 3aME€Ha HAWJCHHOM IMOJCTPOKM Ha JPYTYKO CTPOKY.
['eHepanist Bcex CIOB B HEKOTOpPOM aydaBuTe, YAOBIECTBOPSIONUIMX 3aJaHHBIM
orpanndeHusM. [Ipeo6pazoBanue yncia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl W TIOCIENOBATENBHOCTA 4YHCEN. Bbluucienne 0000mEHHBIX
XapaKTEPUCTHUK 3JEMEHTOB MACCHBA MJIM YUCJIOBOW MOCIEA0BATEILHOCTH (CYyMMBI,
IPOU3BENICHUS, CPEAHEro apupMETHUYECKOro, MUHUMAIBHOTO U MaKCHUMaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIvHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHS B MACCHUBE.

CoptHpoBKa OJHOMEPHOro MaccuBa. IIpocTbie METOABI COPTUPOBKU (METOL
my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKA BCTaBKaMu). COPTHPOBKA CIHUSHHUEM.
brictpas coptupoBka wmaccuBa (amroputm QuickSort). /IBomuHbI mTOHMCK B
OTCOPTHUPOBAHHOM MAaCCHBE.

JIByMepHbIe MacCuUBBl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MAaCCHUBOB: 3aII0JJHEHHE JBYMEPHOI'O YMCIOBOIO MACCUBA IO 331aHHBIM ITPAaBHJIAM,
MOUCK 3JIEMEHTa B JBYMEPHOM MACCHBE, BHIYMCIEHUE MAKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCCHBa, IEPECTAaHOBKA CTPOK U CTOJIOIIOB
JBYMEpPHOI'O MacCHBa.

HNudopmManuoHHbIE TEXHOJIOT U

TexcroBbrii mpornieccop. PemaktupoBanue u ¢opmartupoBanue. I[IpoBepka
opdorpaduun u rpammaruku. CpeacTBa NMOHMCKAa M aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  cruieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomiekTuBHas paboTta € JOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHuUsl B TEKCTOBBIX Mporeccopax. OGIayHble CEPBUCH.
JllenoBast mepenucka. Pedepar. IlpaBunma 1UTHPOBAHUS HMCTOYHUKOB W
opopmiienus Oubnuorpaduueckux ccbulok. OdopmiieHHe CHUCKa JUTEPaTypHI.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TeKcTa. TeXHUUYECKHe Cpe/icTBa BBOJA
TekcTa. Cnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MATEMaTUYECKHUX
TEKCTOB.

AHnanmu3 naHHbIX. OCHOBHBIE 3a/laud aHajIW3a JAHHBIX: MPOTHO3HPOBAHHUE,
Kiaccudukanums, KiacTepusanus, aHanu3 OTkIoHeHuH. IlocrmenoBaTenbHOCTD
pelieHus 3aja4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUMCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOCHUE MOJEINH, MpeoOpa3oBaHUE JAHHBIX,
BU3YyaJM3allks JAaHHBIX, HHTEpIpETauusl pe3yiabTaToB. [IporpammHble cpeacTBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM W TIPEACTABJICHUsSI TaHHBIX. bosbiue naHHbIe.
Marmuanoe o0ydenue. IHTeUIeKTyanbHbIN aHAIN3 JaHHBIX.

AHanmu3 MaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUIl. BBIYMCIeHHEe CyMMBI,
cpeaHero apuMeTH4eCKoro, HauOoIbIIETO (HAMMEHBIIIETO) 3HAYCHUS UaIia30Ha.
Brruucnenne kolddduimenta Koppeiasiuu JBYX pPsIOB JaHHBIX. llocTpoeHwue
CTOJIOYATHIX, JWHEHYATBIX H KpPYroBbIX mauarpamm. Iloctpoenme rpadukoB
¢bynxkuii. [logOop auHUM TpeH 1A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUS.

UucnenHoe perieHue ypaBHEHMH C TOMOIIBI0 Toja0opa mapamerpa.
OntuMuzanusi Kak MOMCK HAWJIy4ylIEero penieHus B 3aJlaHHbIX ycloBUsX. LleneBas
byHkius, orpaHudeHus. JlokanbHbIE W TJ00QJIBHBIN MHUHHUMYMBI I11€JI€BOU
dbynknuu. Pemenne 3amay onTUMHU3aIAN C TIOMOIIBIO 3JIEKTPOHHBIX TAOJIHII.

11 KJTACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

Teopernueckue MOAXOJbI K OLIEHKE KoJu4yecTBa HH(opManuu. 3aKkoH
annutuBHOCTU HH(opMmanuu. Popmyna Xapriau. MHpopmanus U BEpOATHOCTb.
®opwmyna lllennona.

Anroputmbl cxaTtusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AJTOpUTMBI CXKaTUSl JAaHHBIX C MOTEPSAMH. Y MEHBILICHUE
IIIyOuHBI KoupoBaHus 1iBeta. OCHOBHBIE ujaeu aroputmMoB cxatus JPEG, MP3.

CkopocTh mepeayu JAaHHBIX. 3aBUCHUMOCTb BPEMEHHM IME€pelayd OT
nH()OPMAITMOHHOTO O00BEMA JMAHHBIX M XapaKTePUCTUK KaHaja CBS3U. [IpuamHbI
BO3HMKHOBEHHUS OIMMOOK Tpu mepenade AaHHBIX. Koppl, MO3BOJISIONINAE
OoOHapyKMBaTh W HCIPABIATH OMIMOKH, BO3HUKAIOIIWE MPHU TEpenaye JaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ nopropenremM 6utos. Koasl XaMMuHra.

Cuctembl. KoMIOHEHTHI cucteMbl W WX B3aumozeiicTBue. CUCTEMHbIN
s dexT. Yrnpapnenue kak nHGOpMAIMOHHBIN TIpotiecc. OOpaTHast CBA3b.

Monenu u monenupoBanue. llens monenupoBanus. COOTBETCTBUE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WJIM Mpoleccy, Lenu MoaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJICIUPOBAHUS B BHUJIE, YIOOHOM st
BOCIIPUATHS YenoBeKoM. ['paduueckoe npecTaBiaeHUE JaHHBIX (CXEMBbI, TaOIHUIIbI,
rpaduKm).

I'padbl. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ moMoNIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHune
AITOPUTMUYECKUX 3aJad, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (MOCTpOEHUE
ONTUMANBHOTO TYTH MEXKAYy BepmmHaMu Tpada, ompeaeseHne KOJINYeCTBa
pa3MYHBIX IIyT€d MEXIAy BEpPIIMHAMU OPUEHTUPOBAHHOTO AIMKINYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoObl 00xoma mepesa.
[IpencraBienne apudMeTHUECKUX BBIPAXKEHUN B BUAE AepeBa. JJMcCKpeTHbIe UTPhI
JIBYX UTPOKOB C ToJiHOM nHpopmanwmeit. [loctpoenne nepesa mepedopa BapuaHTOB,
ONHCAHUE CTPATETUU UTPhI B TAOTUYHON (popme. BBIMTpHINIHbIE U TPOUTPHIIITHBIE
MO3UIHU. BBIUTPBILIHBIE CTPATETUU.

CpencTBa MCKYCCTBEHHOrO0 MHTEIIEKTa. CepBUCHI MAIIMHHOIO MEpeBOJa U
pacnio3HaBaHusl yCTHOU pedu. KOrHUTHBHBIE CEepBUCHL. MmeHTH(UKaus U MOUCK
U300paKEHUH, pacrio3HaBaHHE JUL. Camoo0Oyyaroiuecs CHUCTEMBL.
M cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJIEKTa B oOydarouux cucremax. Mcmosiab30BaHue METO/I0B
UCKYCCTBEHHOT'O MHTEJIEKTa B poboTtoTexHuke. MnTepuer Bemiei. [lepcnekTuns
Pa3BUTHS KOMIIBIOTEPHBIX HHTEILIEKTYAJIBHBIX cUCTEM. HelpoHHbIE ceTH.

AJITOPUTMBI U IPOTPAMMHMPOBAHHE

Qopmann3anuss  OOHATHS — anroputma.  Mammnaa  TeropuHra  Kak
yHUBEpCcaJIbHasA MOJENb BeruucieHun. Tesuc Yépua—TwropuHra.

OreHka CI0XHOCTU BblUMCICHHI. Bpems paboTel 1 00BEM HCHOIB3yeMOMH
naMaTH, WX 3aBUCUMOCTb OT pa3Mepa HCXOJHbIX JaHHbIX. OrleHka
ACUMIITOTHUYECKON CIIO)KHOCTU  aJTOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHOU
cinoxkHoctd. IlepeGopuble anroputmbl. [IpuMepbl pa3iaMUYHBIX —AJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3INYHYIO CIOKHOCTbD.

[Ionck mpOCTBIX 4YMCEN B 3aJaHHOM JHANa30HE C IIOMOLIBIO AJTOPUTMA
«peuieTo DparocheHa.

MHoropa3spsiiHbie 1eJble Yncia, 3a1a4u JIIMHHOW apu(METHKH.

CnoBapu  (accolmaTMBHBIE MACCHBBI, OTOOpakeHHs).  XdII-TaOJHUIIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIS 33JaHHOTO TEKCTa.

Crexku. AHamu3 NPaBWIBHOCTH CKOOOYHOTO BBIpAQXECHUS. BpluncieHue
apu(PpMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMU (hopMme.

Ouepenu. Mcnonb3zoBanue ouepeau 1jisi BDEMEHHOTO XpPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHrne MHHMMAaTBbHOTO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTO rpada. KomuyecTBO paszmuyuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada. Aaroputm
JlenkcTphl.

HepeBbsi. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoeHue aepeBa s 3aaHHOTO APUPMETHUECKOTO
BbIpaxeHUs. PekypcuBHbIe anropuTMmbl o0xoaa aepeBa. Mcnonp3oBaHue creka u
ouepeau st 00xona aepesa.

JnHamMu4eckoe NpPOrpaMMHpPOBAHME KaK METOJ pEUIeHus 3aJad ¢
COXPAaHEHUEM IPOMEXKYTOUYHBIX PE3YyJbTAaTOB. 3aJayH, pElIaeMble C MOMOIIbIO



JUHAMUAYECKOTO TMPOTPAMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOICUET KOJIMYECTBA BAPUAHTOB, 3a/1a41 ONITHMH3AIINN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBa U METO/BI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPHUEHTHUPOBAHHOIO IMOAXOJA.
Wukancynsiys, Hacae0BaHue, MOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBanue uHTEpdeiica
nosib3oBatTens. Mcrnonb30BaHWE TOTOBBIX — YNPABISIEMBIX  DJIEMEHTOB A
MOCTPOEHUsI UHTEpPeEiica.

O630p  s3bIkOB  mporpammupoBaHusi.  [lonatue o  mapaaurmax
IPOTrPaMMHUPOBAHUS.

NupopMmanuoHHBIE TEXHOJIOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJICJIMPOBAHMS: ITOCTAHOBKA
3ajaud, pa3paboTka  MOJENH, TECTUPOBAHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOJCITUPOBAHUA.

Jluckpernsanusi Npyd MaTEMaTUYECKOM MOJEIMPOBAHUU HETPEPHIBHBIX
mpoieccoB. MopaenupoBanue ABWKEHHS. MoaenupoBaHue — OMOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJETM B DKOHOMHKE.  BpluncnuTenbHbie
HKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTka pe3yabTaTOB SKCIEpUMEHTa. METol HaMMEHBITNX KBaJpPaTOB.
OneHka 4YHCIOBBIX TAPaAMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccranoBnenue 3aBUCUMOCTEM 10 pe3ysibTaTaM SKCIEPUMEHTA.

BepositHoctHbie  Momenu.  Metoasl Monte-Kapno.  MMuTtanunonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUS.

Tabmuunbie (pensumoHHBIC) 0a3bl MaHHBIX. Tabmuiia — mMpeacTaBiICHUE
cBeneHuii 00 omHOTHUIHBIX oObekTax. Ilose, 3ammch. Kmorou tabmuiel. Paborta ¢
roroBoil 0a3oil naHHbIX. 3amnofHeHWe Oa3bl naHHbIX. [louck, copTUpoBKa u
bunbTpalys TaHHBIX. 3aMpochl HAa BBIOOPKY JIaHHBIX. 3alpochl C MapaMeTpaMHu.
Brruucnsiembie moss B 3ampocax.

MHuorotabnuunbie  0a3bl  JaHHBIX. THIBI CBA3EH MEXIy TaOIUIIaMHU.
Buemawmii kmiou. [{enoctHOCTS 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTA0TMYHBIM 0a3am
JTAHHBIX.

NuTepHer-nipunoxenus. [IoHsITHE 0 CEpBEPHOUN U KJIMEHTCKOW YacTSAX CaWTa.
TexHONmoTHs «KJIMEHT — CepBep», €€ MOCTOMHCTBA U HemocTaTku. OCHOBBI S3bIKA
HTML u xackamapix Tabmuiy ctuimed (CSS). Cuenapum Ha si3pike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pasmemenue BeO-caiiToB. Ycimyra XxocTuHra. 3arpyska (aityioB Ha cailT.

BBoa u3o00pakeHuii ¢ MCMOJIB30BAHMEM PA3IUYHBIX LHUQPPOBBIX YCTPOUCTB
(mudpoBeIx (PoToanmapaToB MU MHUKPOCKOTIOB, BHJIEOKAMEp, CKAHEPOB U APYTHUX



yctpoiictB). ['padmueckuii pemaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppeKmMs  LBETa.
OOecuBeunBaHue UBETHBIX uU300paxeHuil. Peryms. PaGota ¢ oOnactamu.
OUIbTPHI.

MHorocnoiiable u3o0paxeHus. TekcToBele ciaou. Macka cios. Kanainbl.
Coxpanenue BbiaeneHHOM obnactu. [loaroroBka miumocTpamuii 1jst BeO-cailToB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bexrtopnas rpaduka. IlpumutuBbel. V3MeHeHHE TOpsSAKa HIIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmupoBka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounble Momenu. Marepuanbl. MoJaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBHble TexHonoruu (3D-npunrepst). IloHdatue o BupTyanabHOU
PEaIbHOCTH U JOTOJHEHHOM PEaJIbHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
o0yyJaroumxcsi pPyKOBOJICTBOBATHCS CHOPMHUPOBAHHOM BHYTPEHHEH MO3ULIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMl, TO3UTUBHBIX BHYTPEHHHUX
yOeXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHUHCKOTO
00111ecTBa, pacIIMPEHUE KU3HEHHOTO OMNBITA U OIbITa JEATEIbHOCTH B Ipoliecce
peanu3aluuMd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIlpaBJICHH
BOCITUTATEIIHLHOU JIEATETLHOCTH.

B pesynpraTte wusydeHus wHOOpPMATHKA Ha YpPOBHE CPEAHETO OOIIETO
obpasoBanus y obOydaromierocs OynyT chOpMHPOBAHBI CICTYIONINE JIMYHOCTHBIC
pe3yabTaThl:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA W TIPABOTOPSAKA,  COOJIIOJIGHWE  OCHOBOIIOJATAIOIIUX  HOPM
MH(OPMAIMOHHOTO MPpaBa U MH(POPMAITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh MPOTHBOCTOSATH MJICOJIOTHU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOoOuHU, AUCKPUMHUHALMK IO COLMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAIMOHATHHBIM MTPU3HAKAM B BUPTYAJIbHOM MTPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOE OTHOIIIEHHE K UCTOPUUYECKOMY HACJIENIUI0, TOCTHXEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMAaHUE 3HaYeHUs HUHPOPMATUKH KaK HayKU
B KU3HH COBPEMEHHOTO O0IIEeCTBa;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIC HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu MHTEpHET;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHUWE K MHUPY, BKJIIOYas OCTETUKY HAyYHOrO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATh PA3JMYHbIE BUIbI HMCKYCCTBa, B TOM YHCIE
OCHOBAHHOTO Ha MCTIOJIh30BAaHUH WH(POPMAITMOHHBIX TEXHOJIOTHI;

S) pu3u4ecKoro BOCUTAHMS:

c(OpMUPOBAHHOCTh  3JI0POBOIO W Oe3omacHOro  oOpasa  >KHU3HH,
OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3J0pOBbIO, B TOM YHCIIE 3a CUET



coOrofeHust TpeOOBaHNN OE30MaCHOM IKCIUTyaTallii CPEACTB HHPOPMAIIHOHHBIX
Y KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMATBHON
HaIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHATH TaKYIO JCSATCIIEHOCTD;

uHTEpeC K cdepaM NpoPecCHOHATHHON NEeSTENFHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHHEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HH()DOPMATHKH W HAyYHO-TEXHUYECKOTO
nmporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymiel mnpodeccuu u
pealln30BbIBATh COOCTBCHHBIC )KH3HCHHBIC TUIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSHKCHUH BCEU KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHUS:

OCO3HAHME TIO0AILHOTO XapakTepa JKOJOTHYECKHX MPOOJIeM M MyTed HX
pemieHus, B TOM 4YHCIe C Yy4ETOM BO3MOXHOCTEH WH(POPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, JIOCTIDKCHUSM HAYYHO-TEXHHYECKOTO Iporpecca
OOIIECCTBCHHOM MPAKTUKH, 32 CUET MOHUMAHHS POJIM HHPOPMAIIMOHHBIX PECYPCOB,
WHPOPMAITMOHHBIX TPOIECCOB W HMH(DOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSIX
1udpoBoit TpaHchopmaluu MHOTUX cdep )KU3HU COBPEMEHHOI'O O0IIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOUW JEeSTENIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO M HCCIICI0BATEIBCKYIO ISATEIPHOCTh MHIUBHIYAILHO H B TPYIIIIE.

B mporecce M0CTHKEHUS JTMYHOCTHBIX PE3yJbTATOB OCBOSHHUS IPOTPAMMBI
no wuHpopMaTHKE y OOYYArOMIMXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
WHTEIJICKT, MPEANOIaraumi copMIUpOBaHHOCTS:

CaMOpETYJIMPOBaHMS, BKIIFOYAOMIETO CAaMOKOHTPOJb, YMECHHE IPHHHMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEIEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
YMOIMOHABHBIM H3MEHEHHSM H ITPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUY, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCIIexXy, ONTHUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOJIS U3 CBOUX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAIOMIEH CITIOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE COCTOSTHUE
JIPYTHX, YYUTBIBAaTh €r0 TPU OCYIIECTBICHHMA KOMMYHHUKAIIUH, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS
C IPYTUMHU JIFOJIEMH, 3200TUTHCS, MIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3yueHus WHPOPMATHKKA HA YPOBHE CpPETHETO OOIIEero
oOpazoBanusi y oOyuaromierocss OyayT chOOPMHUpPOBaHBI MeETaNpeIMETHbBIC
pE3yNbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATENIbHBIE YHUBEPCAIbHBIC yYeOHBIE JEUCTBHUS, KOMMYHUKATHBHBIC
yYHHUBEpCaJbHbIe Y4YeOHBIC NEWCTBUSA, PETYIATHBHBIC YHHBEpPCAJIbHBIC YUECOHBIC
JEHCTBHS, COBMECTHAS IEATEIHHOCTb.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe el CTBUS

1) 0a30Bble JIOrHYeCKHUE TeMCTBHS:

CaMOCTOATENbHO  (OPMYJIHMpPOBaTh M aKTyaJM3UpPOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBIMBATh CYIIECTBEHHBI MpPHU3HAK WM OCHOBAHUA IJsi CpaBHEHUS,
Kiaccudukanuy u 00001IeHNS;

OTIpeNeNsATh ILeNU JCSTeIbHOCTH, 33/JaBaTh IapaMeTpbl U KPUTEPUU HX
TOCTHKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI C YYETOM aHaIN3a HWMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
1eJISIM, OLIEHUBATh PUCKH MOCIIEICTBUH 1A TEbHOCTH;

KOOPAMHUPOBaTH M BBIMOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX POOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUs MPAKTHUECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

OCYILECTBIIATh PA3UYHbIE BUIBl JAEATEIHHOCTH IO TOJIYYEHHUIO HOBOTO
3HaHUS, €r0 HHTEpIpeTaINH, NPeoOpa3OBaHUI0O U TMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCIE MPH CO3AaHUU YYEOHBIX M COLHUATbHBIX
IPOEKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;



BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M U AKTyaJIM3UpOBaTh 3a4ady,
BBIIBUTATh TUIOTE3Y €€ pEeLICHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTelbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJlyYEHHBbIE B XOJE€ pEIIeHUs 3aJauyd  pe3yJIbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYILECTBIIATH IEJIEHANPABICHHBIM TMOMCK IepeHOca CPEACTB U CIOCOOOB
NecTBUS B MPO(PECCUOHATIBHYIO CPEey:;

yMEeTh TIEPEHOCUTh 3HAHMSA B IO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KU3HECATEIIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUA U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBbIE WJEH, NpEeIJiaraTh OPUTMHAIIbHBIE TOJXOMAbl U PELICHHS,
CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

BJIa/IeTh HaBBIKAMH MOJIy4YeHUs MHPOPMAIIMU U3 UCTOUYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYHIECTBJIATh  TIOWCK,  aHAIW3, CHUCTEeMATHU3alHI0 U
MHTEpIpeTannio nHPOPMAIMK PA3IUYHBIX BUAOB U POPM MIPEICTABICHHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX Qopmarax ¢ y4€TOM Ha3HAUYEHUS
uHbOpMallMl W LEJIeBOW ayAUTOpPHM, BbIOMpas ONTHUMaIbHYIO (opmy
NpEeICTaBICHUS U BU3YyaIH3alUy;

OLIEHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh HH(OpManuu, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHKAIMOHHBIX
TE€XHOJOTHM B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPaBOBBIX W  OTUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BJaJeTh  HAaBbIKAMU  pAaclO3HABaHMS M 3alIUTBl  MHQpOpPMAIUH,
uH(GOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA

1) oOmenme:

OCYIIIECTBIISATh KOMMYHHUKAITUU BO BCeX cpepax KU3HU;

pacro3HaBaTh HEBepOaJbHbIE CpeACTBa OOIIEHMS, TOHWMATh 3HA4YEHUE
COIMAJIPHBIX 3HAKOB, PACMO3HABATH MPEATNOCHUIKA KOH(MIWKTHBIX CHUTYyallud u
CMATYATh KOH(MITUKTHI;

BJIaJIETh  Pa3JIMUYHBIMU  ClocoOaMu  OOIIEHUS W B3aUMOJCHCTBUS,
apTyYMEHTHUPOBAHHO BECTU JIUAJIOT, YMETh CMST4aTh KOH(JIMKTHBIE CUTYalIUH;



pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATEJIbHOCTD:

NOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HWHIAMBHIYaJTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OLIMX
MHTEPECOB M BO3MOXHOCTEH Ka)XJI0Tr0 WieHa KOJIJICKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh ACUCTBUS MO MX JOCTH)KEHHUIO: COCTABJIATH IUIaH JCHCTBUH,
pacmpeneisaTh pojiM ¢ y4E€TOM MHEHUH Y4YaCTHHUKOB, OOCYXXIaTb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYAaCTHHKA KOMaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh MM C TO3UIMUA HOBHU3HBI,
OpUTHHAIILHOCTHU, PAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsIX, IPOSIBIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh NHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBHSA

1) camoopranu3anus:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENIbHYIO NIESTEIbHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3a7a4 B 00pa30BaTEIIbLHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO  COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOUYTEHUMH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHUE;

OIIEHHBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HbBIX O0JACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HAaBBIKAMU  [O3HABATEIbHONW  peQuieKCMM Kak  OCO3HAHMSA
COBEpLIAEMBIX JACHCTBHUI M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YNbTATOB U



OCHOBaHUM, MCIOJB30BaTh MPUEMBI pedIEKCUU IS OLEHKH CHUTYyalllMH, BhIOOpa
BEPHOT'O PELLIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTbl JPYIMX IpU aHalu3e pPe3yJbTaToB
JESTEIHOCTH.

3) npuHATHS ce0d U APYTHX:

OPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHalu3e pPe3yJbTaToB
NESITEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TO3UIMH IPYTOro YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnpomecce usyuenuss kypca uHpoOpMaTHKU yriayOnéHHOTO ypoBHs 6 10
Knacce oOydarouumMucs OyayT  JOCTUTHYTHI — CIEAYIOIIME  IPEAMETHBIC
pe3yibTaThl:

BIAJICHUE TPEACTABICHUSIMU O POJIU WH(MOpPMAIMU W CBSI3aHHBIX C HEH
MPOIIECCOB B TPUPOJE, TEXHUKE M OOIIECTBE, MOHATHUSAMU «HHGOPMAIIH,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHUCTEMbD»,
«cucTeMHbIN A PexT», «MHPOPMAIIMOHHAS] CUCTEMAay, «CUCTEMa YIIPaBICHUS;

BJIaJieHUE MeToAaMu IMoucka uHpopmauu B cetd HWHTepHET, ymeHue
KPUTHYECKH OIICHUBATh UH(DOPMAIIHIO, TOIYyYSHHYIO U3 ceTH VIHTepHEeT;

YyMEHUE XapaKTepW30BaTh OOJbIINE JaHHBIC, MPUBOJUTH IPUMEPHI
UCTOYHUKOB HMX TIOJY4YEHUSI W  HaNpaBJCHHUs  MCIOJb30BAHMS, YMEHHUE
KJaccu(UIIMPOBAaTh OCHOBHBIE 33Jaud aHalIW3a JaHHBIX (MPOTHO3HPOBAHUE,
KJIaccU(pUKaIus, KJIacTepu3alus, aHayu3 OTKJIOHCHHH ), MMOHUMATh
MOCIIEI0BATEIBHOCTD PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKAa KayecTBa MJAaHHBIX, BHIOOP W/WIM TOCTPOCHHUE MOJIENH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allMsl TaHHbBIX, UHTEPIPETALMS pPe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX MPHUHIMIIOB YCTpoicTBa U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TCHACHIINA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTH;

BJIaJICHUE HaBbIKaMU pabOThI C OIMEpPAlMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAaMU TPOTPaAaMMHOTO oOecleueHus: s peuieHus y4deOHBbIX 3ajad 1o
BBIOpAaHHOM CrieluaIn3alliy;

HAJIMYHE TPECTABIICHUN O KOMITBIOTEPHBIX CETSAX U UX POJU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIUAIIAX OPraHU3ANH U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereid, 00 OOMMX NPUHIUMAX pPa3pabOTKU W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHUM;



NOHMMaHHWE Yrpo3 HWHGOPMAMOHHONW 0€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CPEICTB MPOTUBOACHCTBHUS 3TUM YIrpo3aM, COOJIOACHHE Mep
0€301MacHOCTH, MPEAOTBPAIIAIOIINX HE3aKOHHOE PACTIPOCTPAaHEHHUE TEPCOHATBHBIX
TaHHBIX, COOMI0IeHHE TPeOOBaHUN TEXHUKU O€30MacCHOCTH M TUTHEHBI TP paboTe
C KOMIIbIOTEPAMH U IPYTMMH KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHHUS, TOHUMaHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX Mporpamm, 0a3 OaHHBIX U
paboTsl B cetn IHTEpHET;

NOHUMAaHWE OCHOBHBIX TPUHIMIIOB TUCKPETU3ALUU PA3IUYHBIX BHUIOB
uHpOpMaLIUK, YMEHHE ONpeAensiTh HHPOPMALMOHHBIH OOBEM TEKCTOBBIX,
rpadUecKuX M 3BYKOBBIX JAHHBIX NPU 33JaHHBIX MapaMeTpax IUCKPEeTHU3aluHu,
YMEHHE OIpEACNATh CPEAHIO CKOPOCTh MepeAaud JaHHBIX, OILICHHUBATH
U3MEHEHHE BpPEMEHHM TMepefadyd Mpu HU3MEHEHUH HWH(POPMAIMOHHOTO 00bEéMa
JAHHBIX ¥ XapaKTepPUCTUK KaHala CBSI3H;

yMEHHUE UCTOJIb30BaTh MPU PEIICHUH 33/1a4 CBOWCTBA MO3UIIMOHHOW 3amucu
YHCell, aITOPUTMa MOCTPOCHUS 3aIIMCH YKCia B MMO3UIIUOHHON CUCTEME CUMCIICHUS
C 33/IaHHBIM OCHOBAHHMEM M MOCTPOEHUS YUCJa MO CTPOKE, COJEeprKalleil 3ammuch
3TOr0 YHCJa B TO3UIMOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHEM,
yYMEHUE BBIMOJHATH apU(PMETUYECKHE OIepalud B IO3UIMOHHBIX CHCTEMax
CUHCJICHUS;

YMEHHE BBINIOJHATH MPeoOpa30BaHUsl JIOTMUECKUX BBIPAKEHUH, HCIOIB3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
TU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJbHBIX (JOpMax MO 3aJaHHOM Tabiuie
UCTMHHOCTH, HUCCIIE0BaTh O0JAaCTh WCTHHHOCTU BBICKA3bIBAHMS, COJAEPIKAIIETO
HepeMEHHbIE, PeIIaTh HECI0XKHBIE JJOTMYECKUE YPaBHEHUS U CUCTEMbI YpaBHEHUI;

NOHMMaHHE O0a30BbIX aJrOPUTMOB O0OpaOOTKM UHMCIOBOM U TEKCTOBOM
uHbopMaluu (3amuch 4KMCeN B MO3UIMOHHON CUCTEME CUMCIICHUS, HAXOXICHHE
BCEX MPOCTHIX YKCEN B 3a/laHHOM JIMana3oHe, 00padoTka MHOTOPa3PSAHBIX LIEIIBIX
YHCeN, aHAIN3 CUMBOJIBHBIX CTPOK M JIPYTHX), aJITOPUTMOB TIOMCKA U COPTHPOBKH,
YMEHHE OIpeAessaTh CIO0KHOCTh H3Y4aeMbIX B Kypce O0a30BbIX alrOpPUTMOB
(cyMMUpOBaHHE JJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCuBa, MepeOOpHbIE
aJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHl HECKOJIBKUX aJIrOPUTMOB
pa3HOM CII0KHOCTH JIJISl pEIIeHUs OJHOM 3a/1a4H;

BJIaJICHHE YHUBEPCAJIBbHBIM S3BIKOM IMPOrPaMMHPOBAHHUS BBICOKOT'O YPOBHS
(Python, Java, C++, C#), mpeacraBineHusiMu O 0a30BBIX THINAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIPaBIISIOIINE
KOHCTPYKLIMM, YMEHHE OCYIIECTBJISATh aHAIMU3 MPENJIOKEHHON MPOrpaMMBb:
OTIpeNeNsATh pe3yabTaThl pabOThl MPOTrpaMMbl IPU 3aJlaHHBIX MCXOTHBIX JaHHBIX,
OTpeneNsiTh, NPU KAaKUX MCXOJHBIX JAHHBIX BO3MOXKHO MOJYYEHHE YyKa3aHHBIX



pe3yabTaTOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIHOKE B padoTe
porpaMMmel, GOPMyYIHPOBATH MPEAJIOKEHUS [0 YIYUIIEHUIO TPOTPAMMHOTO KOJa;

YMEHHE CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHl H
JI€MOHCTpAIIMOHHBIE MaTepPHAJIbI C HCIIOJIb30BAaHMEM BO3MOKHOCTEW COBPEMEHHBIX
IPOTPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIONb30BaTh 3JICKTPOHHBIE TAOJHUIIBI ISl aHAIIW3a, MPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYMCIEHHE  CyMMBI,  CPEIHEro
apu(pMeTHYECKOoro, HaumOONBIIEr0 ¥ HAUMEHBIIETO 3HAYCHWH, peLICHHE
ypaBHEHHI, BBIOOpP ONTHMAJIBHOTO pEIICHUs, MOAOOp JHUHUU TPEHJA, pelIeHUe
3a7a4 IPOTHO3UPOBAHMS).

B mnpomecce u3yuenuss kypca uHGOpMaTHKU yriayOia€HHOro ypoBHA 6 11
Knacce oOyvaromuMucs OyAyT  JIOCTUTHYTBI — CIEAYIOUIME  MpPEeIMETHBIC
pe3yJIbTaTHI:

yMEHUE CTPOUTh HEpPaBHOMEpPHbIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOAUPOBaHUE COOOIIeHUH (TpeUuKCHBIE KOBI), HCIOJNb30BATh IMPOCTEHIIINE
KOJbI, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U UCIPABIISTH OIMIMOKH MpHU NEepeaade
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAUMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TpPU H3BECTHOW YacTOT€ CHMBOJIOB, MOSCHSATH MPUHIIMIIBI
pabOoThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pelllaTh aJrOPUTMHUYECKHUE 3aJaud, CBSI3aHHbBIE C aHAJTM30M rpados
(3a1a4uu  TOCTPOEHHUS ONTHUMAJIBHOTO TYTH MEXAy BeplinHamu rpada,
ONpeNeieHnsT  KOJMMYECTBA  pas3iMuYHBIX  MyTed  MEXAy  BepIIMHAMHU
OPUEHTHPOBAHHOIO AIMKINYECKOrO rpada), yMeHue UCIOJIb30BaTh JIEPEBbs MPU
aHamM3e M TOCTPOCHMM KOJOB M S TPEACTaBICHUS apUPMETHUECKUX
BBIPXEHUM, IPU PELICHUH 33]a4 MOUCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI 10 33IaHHOMY aJTOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpATETHUIO UTPHI;

yMeHue pas3pabaTbiBaThb M pEANM30BBIBATH B BHJE NporpaMMm 0a3oBbIe
aJITOPUTMBI, YMEHHUE HCIOJIb30BATh B MPOTpaMMax JAHHBIC Pa3IUYHBIX THUIIOB C
y4€TOM OTpaHMuYEHU Ha OUana3oH UX BO3MOXKHBIX 3HAUECHUU, MPUMEHITH MpPH
pelleHnH 3a/1a4y CTPYKTYpbl JaHHBIX (CIUCKH, CIIOBapU, CTEKU, OUEPEAH, IEPEBH),
UCTOJIb30BaTh 0a30Bble ONEpalMu CO CTPYKTYpamMH JaHHbBIX, IPUMEHSTbH
CTaHJApTHBIE U COOCTBEHHBIE TOJIPOTrPAMMBI JIsI 0OPAOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIbHBIX CTPOK, HCIOJIb30BaTh MpHU pa3paboTke MporpamMm OHOIHOTEKU
HNOJIMpPOrpaMM, 3HaTh (YHKUIHMOHAJIbHbIE BO3MOXHOCTH HWHCTPYMEHTAJIbHBIX
CPEICTB cpelibl pa3padOTKU, YMEHUE UCIIONB30BaTh CPEICTBA OTIIAJKU IPOTPaMM B
cpezie MporpaMMHPOBAHHUsS, YMEHHE JOKYMEHTHPOBAThH MPOTPAMMBI;

yMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;



BJIaJICHNEC OCHOBHBIMU CBEJCHHSIMU O 0a3zax JaHHBIX, HX CTPYKTYpe,
CpeICTBax cO3AaHUs M pPabOTHl C HHUMH, YMEHHE WCIIOJIb30BaTh TaOIUYHBIC
(pensimonHbIe) 0a3bl JaHHBIX (COCTABISATH 3aPOCHl B 0a3aX JaHHBIX, BBITIOJIHSITH
COPTUPOBKY M TIOWCK 3amuceil B 0a3e JaHHBIX, HAMOJHSITH pa3padoTaHHYI 0azy
JTaHHBIX) ¥ CPABOYHBIC CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTHIECKHE MOJISIN ISl aHAJIN3a
O0BEKTOB W TMPOIECCOB: (HOPMYyITUPOBATh IEIb MOJCIUPOBAHUS, BBITIOIHSITH
aHaJ M3 pPe3yNbTaTOB, TIOJNYYEHHBIX B XOJE MOJCIHPOBAaHUS, OILCHHUBATH
COOTBETCTBHE MOJICIN MOJACIHPYEMOMY OOBEKTYy WIIM IPOLECCY, MPEACTABISATH
pe3ysbTaThl MOJICTUPOBAHHS B HATJISITHOM BUJIC;

YMEHUE OpraHW30BBIBaTh JIMYHOE WH()OPMAIMOHHOE TPOCTPAHCTBO C
UCTIOIB30BAHUEM PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHH, TOHUMAaHHE
BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYAApPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHUMaHWE OCHOBHBIX MPHUHIIAIIOB PAOOTHI, BO3SMOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHST TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTa B PA3JIMYHBIX 00JACTSX,
HAJIMYME TMPEJCTABICHUH O Kpyre pemiaeMblX 3aJad MallMHHOTO OO0YYeHHS
(pacrio3HaBaHusl, KJIacCH(UKAIMKM W MPOTHO3UPOBAHUS) HAJIHYKE MPEICTaBICHUM
00  UCNONB30BaHMM  WHPOPMAIMOHHBIX  TEXHOJOTMH B  Pa3IMYHBIX
npoheccuoHaNBHBIX chepax.
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IPOBEPSIEMBIE HA EI'D 10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM 0CBOCHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl CpeiHero 001ero odpa3oBaHus

1.

3namw (nonumams)

1.1

[loHnMaHHe OCHOBHBIX TPHUHIMIIOB YCTpoicTBa U  (YHKIHOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHIMI pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJOTMH; BIIQJICHUE HABBIKAMU pabOTHI C OMNEpalliOHHBIMU
cUCTeMaMHM M OCHOBHBIMM BHJaMHU IPOrPaMMHOIO OO€CledeHus Ui peIieHUs

y4eOHBIX 3aJ1a4 M0 BRIOPAHHOM crienain3auu

1.2

Hannuume  mpencrtaBnenuii o0  0a30BBIX — NPHUHIMINAX —~ OpraHu3alud U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITonumanue OCHOBHBIX MPUHIUITIOB JAUCKPCTHU3aAlUN PAa3JINYHBIX BUO0B

uHpopMauu

1.4

[Tonumanue 0a30BBIX aJITOPUTMOB  OOpPaOOTKM  YHCIOBOM M TEKCTOBOM
uHpopManuy (3alUCh YKCEN B TMO3MIMOHHON CHCTEME CUHCIICHUS, IETUMOCTh
[EeNbIX YHCEN; HAaXOXJICHHWE BCEX IPOCTHIX YHCENl B 3aJaHHOM J[HAlla30HE;
00paboTKa MHOTOPA3PSIIHBIX IEIBIX YHCEIT; aHAIN3 CUMBOJIBHBIX CTPOK U APYTHX),

AJITOPUTMOB ITOUCKA U COPTUPOBKU

1.5

3HaHue (YHKIMOHAIBHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX CPEICTB CpEIbl

pa3paboTku

1.6

Bnagenune oCHOBHBIMU CBENEHUSMHU O 0a3ax MAaHHBIX, UX CTPYKType, CpPeICTBax

CO3/1aHUs U PaOOTHI C HUMU

1.7

IlonuMaHue BO3MOXXHOCTEM H OrPaHUYECHUM TEXHOJIOTMM HCKYCCTBEHHOIO
MHTEJUIEKTA B PA3JIMYHBIX O00NACTAX; HAIWYKME MPEICTABICHUNA 00 MCIOIb30BAHUU

WH(POPMAITMOHHBIX TEXHOJOTUHA B Pa3JIMUYHBIX MPOPECCHOHATBHBIX chepax

1.8

BnageHne — TeOpeTMYECKMM  ammaparoM, — HO3BOJIAIOIIMM  OCYIIECTBIIATH
MPEACTABICHUE 3aJaHHOIO0 HATypaJbHOIO 4YHUCJIA B Pa3IMYHBIX CHCTEMaxX
CUMCIICHUS; BBINOJHATH IMPEOOpa30BaHUs JIOTHUECKUX BBIPAKEHHUH, HCHOIB3Ys
3aKOHBI aNreOphl JIOTUKY; ONPEeATh KpaTyalIlinii MyTh BO B3BEIICHHOM Tpade U

KOJHMYECTBO MyTeH MEXAy BEpIIMHAMU OPUEHTUPOBAHHOTO allUKINYECKOTo rpada

Ymemo

2.1

VMeHne ucCnoabp30BaTh KOMIIBIOTCPHO-MAaTEMATUYCCKHUEC MOJCIIN [JIs1 aHalln3a

00BEKTOB U MPOLECcCOB: (OPMYIUPOBATH LIETb MOJCIUPOBAHMSI, BHITIOTHATH aHAIIN3




pe3yJIbTaTOB, IOJYYEHHBIX B XOJI€ MOJCIMPOBAHUS;, OLIEHHUBATh aJCKBaTHOCTH
MOJIETTM MOJAEITUPYEMOMY OOBEKTY WM TMPOLECCYy; MPEICTaBIATh PE3YNIbTAThI

MOACIINPOBAHUS B HAITISIZTHOM BU/JIC

2.2

Ymenue KJIaCCU(UITUPOBATH OCHOBHBIE 3a1a4u aHaimM3a JaHHBIX
(mporHo3upoBaHue, KiaccupuKkamms, KiIacTepu3amusi, aHajdu3 OTKJIOHCHHN);
MOHMMAaTh TOCJIEIOBATEIBHOCTh pEIICHUs 3aJad aHaju3a JaHHBIX: cOop
MEePBUYHBIX JAaHHBIX, OYUCTKA M OIICHKA KauecTBa [aHHBIX, BBIOOp © (WIIK)
MOCTPOCHHE MOJENIH, TMpeoOpa3oBaHWE JAaHHBIX, BH3yalHW3alus JIAHHBIX,

UHTEpIIpeTaIHsl pe3yIbTaToB

23

YMeHue omnpeneniarb HHPOPMAIMOHHBIH OO0BEM TEKCTOBBIX, TpapUUYECKUX U
3BYKOBBIX JIaHHBIX TP 33JaHHBIX TapamMeTpax IUCKpeTH3alud. Y MEHHUE
OTIPENCTATh CPENHIOI CKOPOCTh Tepeladyd JaHHBIX, OIICHUBATh W3MCHCHHE
BpEMEHH Iiepeladdl MpH W3MEHCHHH WH(POPMAIMOHHOTO 00bEMa MaHHBIX U

XapaKTePUCTHK KaHala CBA3U

24

YMeHue CTpOuTh KO, O0ECIEeUMBAIONIMN HAWMEHBIIYI0O BO3MOXHYIO CPEIHIO0

JUTHHY COOOIIEHHUS MTPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnoJib30BaTh NPH PEIICHUH 3a7a4 CBOMCTBA MO3UIITMOHHOMN 3alIUCH YUCEI,
QITOPUTMBI TIOCTPOCHUS 3aIMCH YHWCIA B TO3WUIIMOHHOM CHUCTEME CUHCIEHHUS C
3aIaHHBIM OCHOBAaHMEM U TMOCTPOEHHUS 4YMCIA IO CTPOKE, COAEp Kallell 3amuch
3TOTr0 4YHuCJia B HOBHHHOHHOﬁ CUCTEMC CYUHUCICHHUA C 3aJaHHBIM OCHOBAHHCM,
YMEHHE BBIMIONHATh apU(METUUECKHE OIEpalud B TO3UIMOHHBIX CHCTEMax

CUHCJICHUA

2.6

YMeHUEe CTPOUTH JIOTHYECKOE BBIPAKCHHE B JU3BIOHKTUBHON M KOHBIOHKTHBHOMN
HOPMaJIbHBIX (hOpMax IO 3aJlaHHOW TaOJHMIle MCTUHHOCTH; MCCIIENOBaTh 00JIacTh
HUCTUHHOCTHU BbICKA3bIBaHU, coz[epxcamero HepeMeHHBIe; pemaTL HCCJIIOXHBIC

JIOTUYECKUE YPAaBHEHUS

2.7

YMeHue pemiath aNrOpUTMHUYECKHE 3aJaud, CBsI3aHHBIE C aHAJIM30M TrpadoB
(3aauM MOCTPOEHMSI ONTHUMAIBHOTO IMYTH MEXy BepIInHAaMU rpada, ornpeneneHus
KOJIMYECTBA  DPA3NIMYHBIX IyTed MEXAY BEpPIIMHAMH OPHEHTUPOBAHHOIO

AIMKINYeCcKoro rpada)

2.8

YMeHue HCHoab30BaTh ACPEBbA IPU aAHAIN3E M IOCTPOCHUU KOAOB W JUIA
NPEJCTaBICHUS apU(PMETHYECKUX BBIPAKECHUN, MPHU PEIICHUWH 3aJad IOHCKa U
COPTUPOBKM; YMEHHE CTPOUTb JEPEBO WIPBHl 10 3aJaHHOMY QJITOPUTMY;

pa3pabarbiBaTh 1 0OOCHOBBIBATH BBHIMTPBILIIHYIO CTPATETHUIO UTPhI

2.9

YMeHue aHaIu3UpOBaTh AITOPUTMBI C HCIOJIB30BAHUEM TaOJIHIl TPACCHPOBKHU;
onpeneNnaATe 03 HUCHOJNb30BAHUSA KOMIBIOTEpA  PE3yJNbTaThl  BBINOJIHEHUS
HECJIOKHBIX MPOrpaMM, BKIIOYAIOLIUX LHKIIBI, BETBICHHUS U MOANPOTrPaMMBI, IIPU

3aJaHHbIX UCXOAHBIX JAaHHBIX




2.10

YMeHue ompenensiTh CI0KHOCTh M3y4aeMbIX B Kypce Oa30BBIX aIrOpUTMOB
(cyMMHpOBaHHE D3JIEMEHTOB MAacCHMBa, COPTUPOBKA MAaccuBa, MepeOOpHbIE
JIITOPUTMBI, ABOMYHBIM MOUCK) M MPUBOAUTH MPUMEPHl HECKOJIBKUX AJITOPUTMOB

pa3HOM CIO0KHOCTH JJISl pELICHHS OJTHOM 3a/1auun

2.11

Bnagenne yHUBEpCANbHBIM S3BIKOM IPOTPAMMHPOBAHHS BBICOKOTO  YPOBHS
(ITackanw, Python, Java, C++, C#), nmpencraBieHusiMU 0 0a30BBIX THIAaX JAHHBIX U
CprKTyan JaHHBIX yMeHI/Ie HCIIOJIB30BaATh OCHOBHBIC ynpaBH}IIOH_II/Ie
KOHCTPYKLUH; YMEHUE OCYLIECTBIIATh AaHAIU3 IPEIIOKEHHOM IIPOrPAMMBI:
OTIPEACIIATh PE3yNIbTaThl PaOdOTHI MPOrPaMMBI NP 3aJaHHBIX MCXOJHBIX JAHHBIX;
OTpECIIATh, MPH KaKMX HCXOIHBIX JTaHHBIX BO3MOXKHO IMOJIYUCHHE YKa3aHHBIX
pe3yIbTaTOB; BBIABIATH JaHHBIC, KOTOPHIE MOTYT NPHUBECTH K OImMOKe B padorte

porpamMmsl; GOpPMYINPOBAThH MPEATIOKEHUS MO YAYUIIEHUIO IPOrPaMMHOI0 KO/1a

2.12

YMeHue peain30BbIBATh Ha BRIOPAHHOM JJISl M3YUYEHHUS SI3bIKE MPOTPAMMUPOBAHUS
Bbeicokoro ypoBHs (Ilackamb, Python, Java, C++, C#) TumoBble aaropuTMbI
00pabOTKM YHCENI, YNCIOBBIX MOCIECIOBATEIIPHOCTEH W MAacCCHBOB: IPE/ICTABICHUE
quciia B BHUJC Ha6opa MMPOCTBIX COMHO)KHTGHeﬁ; HaXO0XICHUC MaKCHUMaJILHOU
(MHHUMAaNIBHOW) LU(PBI HATYPATEHOTO YMCIIA, 3aIIMCAHHOTO B CUCTEME CUUCIICHUS
C OCHOBaHHEM, He MpeBblmatonmmM 10; BerYrcIeHHEe 0000IMEHHBIX XapaKTePUCTHK
AJIEMEHTOB MAacCCHBA WMJIM YHCIIOBOW IOCIIEIOBATEILHOCTH (CYMMBI, TIPOU3BEICHUS
CpCAHCTO apI/I(bMeTI/I‘IeCKOFO, MHUHHUMAJIBHOIO W MAKCHMAJIBHOI'O JJIECMCHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBIETBOPSIOIINX 33JaHHOMY YCJIOBHIO); COPTUPOBKY
JJIEMEHTOB MAacCHBa; YMEHHE HCIIOJBh30BATh B IMPOrpaMMax JaHHBIC Pa3TUYHBIX
TUTIOB C YYETOM OTpaHUYCHUI Ha AMANa30H MX BO3MOXKHBIX 3HAYCHUH, IPUMEHSTh
IIpU pELIEHUU 3aJad CTPYKTYpbl JAHHBIX (CIUCKH, CJIOBapH, CTEKU, OYEpEenH,
,Z[epeBBH); MNPUMCHATL CTAHAAPTHBIC U COGCTBGHHBIG noamporpaMmbl  IJId
00pabOTKM YHCIIOBBIX JAHHBIX W CHMBOJIBHBIX CTPOK; WCIOJB30BaTh TIPU
pa3paboTke mporpaMMm OHOJHMOTEKH TMOANPOrpaMM; YMEHHE HCIOJIb30BaTh

CPEICTBa OTJIAJIKHU IIPOTrPAMM B CpEZie IPOrPaMMHUPOBAHHUS

2.13

YMeHHe HCNONb30BaTh 3JCKTPOHHbIE TAOMUIBI ISl aHANW3a, MPEACTABICHUS U
00paboTKM JaHHBIX (BKJIIOYAs BBIOOP ONTHMAJIBHOTO pELICHHUs, MOAOOp JHMHUU
TPeH/a, pelieHre 3a1ad MPOTHO3MPOBAHUS); YMEHHE HCIIOIb30BaTh TAOIMYHBIC

(pensiioHHBIe) 0a3bl JAHHBIX U CIIPABOYHBIC CUCTEMBI

2.14

YMeHue  OpraHu3oBBIBaTh  JIMYHOE  MH(GOPMAIMOHHOE  IMPOCTPAHCTBO  C
UCIOJIb30BAHUEM PA3NIUYHBIX CPEIACTB UU(MPOBBIX TEXHOJIOTHU; MOHUMaHUE
BO3MOXKHOCTEH HHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HUPPOBBIX

00pa3zoBaTeNbHBIX CEPBHUCOB




INEPEYEHD DJIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA EI'D
IO TH®OPMATUKE

Kon

IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

udposasi rpaMOTHOCTH

1.1

OcCHOBHbIE TEHJICHIIUU Pa3BUTHs KOMITbIOTEPHBIX TexHosoTui. [lapamiensabie
BbIUKcIIeHHs. MHOTONpoIiecCopHble cucTeMbl. Pactipenenénusie

BBIYHCITUTENLHBIE CUCTEMBI U 00pab0TKa OOIBIINX TaHHBIX

1.2

[TpyHLIMOBI OCTPOEHUS M annapaTHble KOMIIOHEHTHl KOMIBIOTEPHBIX CETEH.
CereBbie mnpotokonbl. Cerb HMHrepHer. Appecanuss B cetu VHTepHer.
ITpotokonsl cteka TCP/IP. Cuctema nomennsix uméH. Pa3znenenue IP-cetn Ha

IMOJICETH C IIOMOIIBI0 MacOK IOACETEN

1.3

@aitnoBas cucrema. Ilonck B daitioBoit cucreme. [IpuHIMTIBI pa3MemeHus U
WMEHOBaHMS (aiinoB B nonroBpeMeHHON mamsaTu. [1laGnoHbl aisa omucaHus

rpymi ¢aiinos

1.4

CkopocTh mepenayd  JaHHBIX. 3aBUCUMOCTh BpEMEHH IepeJayd  OT

MH(POPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

[IudpoBanre nanupix. CuMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [nudpsr
npoctoii 3amensl. ludp Llesaps. Hludpp Bmwxenepa. Aaroputm mudppoBaHHs
RSA

1.6

Kopnp1, mo3Bosistonyie 0OHapyKUBaTh U UCTIPABIIATH OIINOKH, BOSHUKAIOIIHE MIPH
nepenade nanubiX. Paccrosane Xommunra. KonupoBanue ¢ moBTopeHrneM OUTOB.

Koxapr XomMmunra

TeopeTrnueckre OCHOBBI HTHOPMATUKU

2.1

JlBouyHOe  KoAMpoBaHWE. PaBHOMEpHbIE M HEPaBHOMEpHBIE  KOJBbI.
JlekoaupoBaHue COOOIICHUH, 3aMCaHHBIX C TTIOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue ®ano. IlocTpoeHre ONHO3HAYHO AEKOAHUPYEMBIX KOJOB C IIOMOILBIO

nepeBa

2.2

Teopernueckne mMOAXOABI K OICHKE KojudecTBa uWHGopmanuu. EauHUIBI
U3MepeHus: KonuyectBa HHpopManuu. AnpaBUTHBIM TMOAXOA K OLEHKE
KojuuecTBa HWHGOpManuu. 3aKOH aIAUTUBHOCTH wuHpopmanuu. Dopmyna

Xaptau. Uapopmanus u seposarHocts. @opmyna Illennona

23

Cucrembl cuucieHus. Pa3BépHyras 3amuch 1EIBIX W JOPOOHBIX YHCENT B
MO3UIIMOHHON cucTemMe cuMcieHus. CBoMCTBAa IMO3MIIMOHHOM 3allCH YHCHA:
KOJIMYECTBO UG B 3aIIUCH, TPU3HAK JIETUMOCTH YHCIIa HA OCHOBAHHE CHUCTEMBI
CUMCJIEHUS. AJITOPUTM TIEPEBO/IA LEJIOT0 Yncia U3 P-u4HON CUCTEMBI CUMCIICHUS

B JICCATHYHYIO. AJITOPUTM MEpeBOJia KOHEUHON P-nuHO# ApoOM B NECATUUYHYIO.




AnroputrM nepeBoja LEJIOr0 4Yucia U3 JECATUYHOM CUCTEMbI cuMciaeHus B P-
nuHyto. IlepeBos KOHEYHOM JAecATHYHOM Jpobu B P-nunyro. J[BomuHas,
BOCBMEPHYHAS U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MEXKAY HUMH.

ApudmeTrnueckue onepanuy B MO3UIIMOHHBIX CHCTEMaxX CUUCICHUS

24

Tpoanaﬂ YpaBHOBCIICHHAA CUCTEMA CUUCIICHUS. HBOH‘IHO-ILGCHTH‘IH&H CHCTEMA

CUHCJICHUA

2.5

Komuposanue tekcroB. Konuposka ASCII. OgHoGakiTHbIe KOgupoBKU. CTaHmapT
UNICODE. KomupoBka UTF-8. Ompenenenue wuH(POpMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIICHUN

2.6

KonupoBanue nzobpaxenuit. Ouenka HHPOPMAMOHHOTO 00bEMa TpaduuecKux
TAHHBIX TPH 3aJlaHHBIX Pa3pelleHuH U TIyOuHe KOIupoBaHUs LBeTa. L[BeToBBIC
mozenu. KomupoBanue 3Byka. OneHka WHGOPMAIOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETU3alIU U pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa goruku. IloHsiTue BbICKa3biBaHMs. BbICKa3bIBaTeNbHBIE (HOPMBI
(npenukatsl). KBaHTOpHI CyIIIeCTBOBAHHS U BCEOOIIIHOCTH.

Jlornueckue onepanuu. TaOmuubl HCTUHHOCTU. Jlormdeckue BbIpaKEHUS.
Jlornyeckue ToxaecTBa. Jlornueckue onepanyuy U onepanuy HaJl MHOKECTBAMHU.
3aKoHbl anreOpbl JIOTUKU. OKBHUBAJIEHTHbIE IPEOOpa3oBaHMs JIOTHYECKUX
BBIpAKCHU. JIornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornueckue (yHKIMU. 3aBHCUMOCTb KOJHYECTBA BO3MOXHBIX JIOTHYECKHUX
(GyHKLIMH OT KOJIMYECTBA APTyMEHTOB.

Kanonnueckue ¢hopMbl TOTHIECKUX BBIPAKCHUM

2.8

CoBepilleHHBIE  TU3BIOHKTHBHBIE KOHBIOHKTUBHBIE HOpMalibHBIE  (DOPMBI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/II_[e HCTUHHOCTHU

2.9

Jlormyeckne »sieMeHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psansbiii cymmarop. [locTtpoeHne cxeM Ha JIOTUYECKUX SJIEMEHTax Mo
3aaHHOMY JIOTUYCCKOMY BBIPAKCHUIO. 3amuchy JIOTHYECKOTrO BBIPAXKCHUA 110

JIOTUYECKOH cXeMe

2.10

Mopenu u wmonenupoBanue. lLlenu monpenupoBaHusi. AJEKBATHOCTh MOJENHU
MOJIETTUPYeMOMY O0BEKTY WM nporeccy. GopMann3anus IpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB MOACTUPOBAHUS B BUAE, YAOOHOM JIJIsl BOCTIPUATHUS

gyenoBekoM. ['paduueckoe nmpeacrapieHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPAdUKH).

2.11

[IpeacraBnenne uenblix 4YHCEN B NaMATH KommbioTepa. OrpaHHMYeHHOCTh
JMana3oHa 4YHcell NpU OrPaHMYEHUM KOJUYecTBa paspsanoB. llepemnonnenue
pa3psaHoi ceTku. be33HakoBbIe M 3HAKOBHIC JTaHHBIC. 3HAKOBBIM OUT. [[BOMYHBIIA
JOTIOJTHUTENBHBIN KOJI OTPULIATENIbHBIX YHCET.

[To6uToBBIE JIOTMYECKHEe omepanuu. Jlormueckuii, apudMeTHudeckuii u

nukanyeckuit  capuru. lludpoBanue ¢ mNoMouUIbl0 MOOMTOBOW —ONEpaIUH




«uckinouaromniee NJIN»

2.12

IIpencraBneHue BEIECTBEHHBIX YHCEN B ITAMATH KOMIIBIOTEpA. 3Hadallas 4acTh
U TOpANOK uwncna. Jlmama3oH 3Ha4YeHHMH BelIeCTBEHHBIX 4yucend. [IpoGiemsr
XPAaHEHMUS BEILECTBEHHBIX 4YHCEJ, CBS3aHHBIE C OrPAHMYECHHEM KOJIMYECTBA
paspsaaoB. BeinonHeHue omnepanuil ¢ BEIIECTBEHHBIMHM YHCIAMM, HAKOIJICHHE

omuoOoK IIPpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHBIe TOHsATHSA. Buawl rpados. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MATPHI], CIMCKOB CMEXKHOCTH. PemieHue
QITOPUTMUYECKUX 3a7ad, CBSI3aHHBIX C aHanu3oM rpadoB (mocTpoeHUe
ONTUMAIILHOTO TYTH MEXAy BeplIMHaMHu rpada, ompenesneHre KOoIM4YecTBa

pPa3IMYHBIX TyTed MEXIy BepIIMHAMHU OPUEHTHUPOBAHHOTO AlUKINYECKOTO

rpada)

2.14

HepeBnsi. bunapunoe nepeBo. JlepeBbst moumcka. CnocoObl 00Xxoma Jepena.
[IpencraBnenue apupmMeTHYECKHX BBIpXEHUU B BUJe AepeBa. Mcmosb3oBaHue

rpadoB U IEPEBHEB MIPH OMHCAHUN 0OBEKTOB U MPOILIECCOB OKPYIKAIOIIETO MUPa

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJIHON nHpopmanueit. [loctpoenue nepesa
nepedbopa BapUAHTOB, OINHMCAHWE CTPATETHU WIPHl B TaOMWYHOW (opMme.

BoIurphiiHbeie ¥ IPOUTPHIIIHBIE TO3UIIUU. BRIUTpHIIIHBIE CTpaTeruu

2.16

CpencTtBa  MCKYCCTBEHHOTO  WHTE/UICKTa.  MnmeHTudukanmuss W TOHWCK
n300pakeHu#, pacro3HaBaHue Jull. Vcmosib3oBaHWE METOAOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00yJaronux cucreMax. Vcrmonp3oBaHue METOI0B UCKYCCTBEHHOTO

MHTeIUIeKTa B poOoToTexHuke. HTepHer Bemeld. HeliponHsle cetu

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

@opManuzanus NOHATHA anropurma. Mammyna ThOpUHra Kak yHHMBEpCaJbHas

MOJIEJIb BEIYHUCIIEHUN

3.2

OrneHka CIOXXKHOCTH BbIUHCIEHUH. Bpemsi paboTel u 00BEM uUCHONb3yeMon
MaMsTH, MX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JAaHHbIX. OneHka
ACUMNTOTUYECKOW CJIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJTMHOMHAIBHOMN
cnoxxHoctu. IlepebopHbie anropuTmbl. [IpuMepsl pa3TUYHBIX AITOPUTMOB

pelIeHns OHOM 3aauy, KOTOPbIE UMEIOT Pa3IN4YHYIO CI0XKHOCTh

3.3

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB PAaOOTHI MPOCTEHUIIMX alTOPUTMOB
YIPABIEHUS HCHOJHUTEIAMA M BBIYMCIUTENBHBIX aNrOpuTMOB. OmnpenencHue

MCXOJHBIX TaHHBIX, MPU KOTOPBIX AITOPUTM MOXKET JaTh TPEOYEeMblIil pe3ybTaT

3.4

Anroput™bl 00paOOTKM HATypajbHBIX YHCEJN, 3alHMCAHHBIX B MO3UIMOHHBIX
CUCTeMax CYHUCJICHHA: pa30MeHHe 3amuch 4YKcia Ha OTHENbHbIE LUDpBL,
HaXOXJICHUE CYMMbl W TPOU3BEICHHS IHU(p, HAXOXKICHHE MaKCHUMAIbHOM

(MHHHMAITBEHOW ) U PHL.




[IpencraBnenue uyncna B BuAe HaOopa MPOCTBIX COMHOXHTENEH. AJTOPUTM
OBICTPOTO BO3BEICHHUS B CTeNEeHb. [IoOMCK MPOCTHIX YMCEN B 3aJJaHHOM JHMaNa3oHe

C TMOMOIIIBIO AJITOPUTMA «PEIIeTo DpaTtoceHar

3.5

MHoropa3spsiIHbIC TIeNIbIe YUCIIa, 3a1a4H JJTMHHON apu(PMETHKI

3.6

Azpik mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tunbl naHHBIX:
L[EJIOYHNCIIEHHBIE, BEUICCTBEHHbIC, CHMBOJIbHbBIE, JIOTHYECKHe. BeTBieHus.
Cnosxuble ycnoBus. Llukisl ¢ ycnoBueM. LIUMKiIbI 110 TEpEMEHHOM.

OO6paboTka MaHHBIX, XpaHAIMXCs B (aiax. TekcToBble U JBOMYHBIC (haiiIb.
daiinoBsie mepeMeHHble ((aitioBeie ykazatenu). Urenue u3 (aitna. 3anuch B
Gaii.

Paszbuenue 3amaun Ha moa3anauun. [lognporpaMmer (IporieAypsl U PYHKIIHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMUPOBAHUS

3.7

Pexypcusi. PexypcuBHbie mporienypsl u (pyHkuuu. Mcmonp3oBaHue creka s

opraHu3anu pCKypCHBHBIX BbI3OBOB

3.8

Yucnennsle MeTonsl. ToyHoe W mpuONMKEHHOE pelieHus 3afgadu. YucieHHoe
pellleHrne YypaBHEHMH C TOMOIIbIO Moadopa mapamerpa. UWCIEHHBIE METOJIbI
pellleHrs ypaBHEHUH: MeToja T1epebopa, METOJl IOJIOBUHHOTO JICTICHHUS.
[TpubnmxE€HHOE BHIUMCIICHHE [UITMH KPHUBBIX. BhruucieHue miomaaei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJ0B (METOJ HPSIMOYTOJIBHUKOB, METOJ TpaIeuuil).
[Touck ™makcumyma (MHHUMYMa) (GYHKIIMH OJHOW TEPEMEHHOH METOJIOM

ITIOJIOBHHHOTI'O ACIICHU

3.9

OOpaboTka  CHUMBOJBHBIX  JIaHHBIX.  BcTpoeHHBIE  (QYHKIMH  sI3bIKa
MIPOTrpaMMHUPOBAHUS ISl 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO,Z[C‘-IéT KOJIMYECTBa IIOSABJIICHUH CHMBOJA B CTPOKEC,
pa3OueHne CTPOKM Ha CIOBa MO MPOOETHHBIM CHMBOJAM, TOHMCK MOJCTPOKH
BHYTpU JAHHOM CTPOKH, 3aMEHA HaWJICHHOW MOACTPOKU Ha JIPYTYIO CTPOKY.
I'enepanus Bcex CJIOB B HEKOTOPOM aiipaBHUTE, YAOBIETBOPSIOIIMX 33aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue ynCiIa B CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBel W TOCIEAOBATEIBLHOCTH  YHCEN. BpruucieHne  0000IMEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MAacCHMBa WM YHCIOBOM IOCJIEA0BATEIbHOCTH
(CyMMBI, TpOU3BEACHUS, CPEIHEro apUPMETHUYECKOro, MHUHUMAJIBHOTO U
MAaKCUMaJIbHOTO 3JEMEHTOB, KOJMYECTBA JJEMEHTOB, YAOBJIETBOPSIOIIMNX
3aIaHHOMY YCJIOBUIO). JIMHEHHBIM MOMCK 3aJ]aHHOTO 3HAYEHHS B MAacCHUBE.
Anroputmbl pabOTBl C 3JIEMEHTAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccruBa. COpTHpPOBKAa OJHOMEpPHOTO MaccuBa. I[IpocTeie METOIBI COPTUPOBKHU
(MeTonm my3BIpbKa, METOA BBIOOpa, COPTHpPOBKA BcTaBkamu). CopTHpoBKa
ciussaueM. breicTpas coptupoBka maccuBa (amroputm QuickSort). JIBomuHbII

IOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIByMepHBIE MacCHBBI  (MaTpulbl). AJITOPUTMBI 00pabOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO UHCIOBOTO MacCHMBa IO 3aJaHHBIM
IpaBWIaM, MOHMCK 3JIEMEHTa B JByMEPHOM MAacCHBE, BBIYMCICHHE MaKCHMyMa
(MPHMMYMa) ¥ CyMMBI 3JIEMEHTOB JABYMEPHOT'O MacCHBa, IIEPECTAaHOBKA CTPOK U

CTOJI6].IOB ABYMCPHOI'O MaCCHBa

3.12

CrmoBapu  (accolaTUBHBICE  MAacCUBBI,  OTOOpa)keHHWs).  XOII-TAOJHIIBL

HOCTpOGHI/Ie aﬂq)aBI/ITHO-‘IaCTOTHOFO CJIOBapd IJIA 3aJaHHOT'O TCKCTa

3.13

Crexku. AHaIM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpaXEHHsA. Bulumcienue
apu(METHYECKOTO BBIPa)KEHUS, 3alIMCAHHOTO B MMOCT(GUKCHOH (opme.

Ouepenu. Micrionp3oBaHue o4epeu AJIsi BpeMEHHOTO XpaHEHHUS TaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUEHTUpoBaHHOrO rpacda. KommuecTBo pasianmyuHbIX
MyTel MeX1y BEpIIMHAMU OPUEHTHUPOBAHHOTO alMKINYECKOro rpada. AJropuTMm

JlenKCTphl

3.15

HepeBps. Peanusanus aepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapusbie) nepeBbs. [locTpoeHue nepeBa Ui 3aJaHHOTO apuU(METHUECKOTO
BbIpa)keHUs. PekypcuBHBIE anroputMsl 06xona nepeBa. Vcnonab3oBaHue cTeKa U

ouepeau s 06xozaa iepena

3.16

JluHaMuyeckoe MporpaMMHUPOBAHUE KAaK METOJl PEIICHUS 3a1a4 C COXPAHEHUEM
MIPOMEXKYTOUHBIX PE3YyIbTAaTOB. 3aJaul, pelIaeMble C TOMOIIbIO JUHAMUYECKOTO
IPOrpaMMUPOBAHUS: BHIUMCIIEHUE PEKYPCUBHBIX (DYHKIIHM, MTOACYET KOTHMUECTBA

BAapHWaHTOB, 3a/la4v OIITUMU3AIUN

3.17

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM NpOrpaMMupoBaHuH. OOBEKTH H
kiaccel. CBoiicTBa 1 MeToabl 00BeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIH3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

Wukancynanus, HaciegoBaHue, moauMophusm

HNudopmaninoHHble TEXHOJIOTUH

4.1

Anamu3 paHHbIX. OCHOBHBIC 3a/layd aHajdW3a JaHHBIX: IPOTHO3HPOBAHUE,
KIaccupuKanus, KiIacTepusallvs, aHanu3 OTKiIoHeHWH. [locrmemoBarenbHOCTH
pelICHUA 3aaa4 aHAJIM3a JaHHBIX! C60p NCPBUYHBIX NJAHHBIX, OYUCTKA U OLICHKA
KauyecTBa JaHHBIX, BBIOOP W (WJIM) TOCTPOCHHE MOCIH, NpPeoOpa3oBaHUE
JTAaHHBIX, BU3YyaJU3alusl JTaHHBIX, WHTEpPIpeTanus pe3yabTatoB. [IporpammHbie
cpenctBa U WHTEpHET-CEpBHUCH UIi OOpaOOTKM M TPEICTaBICHUS JaHHBIX.

Bonpmme nannpie. MamuHHOE 00yueHUE

4.2

AHamu3 JaHHBIX C TIOMOIIBIO 3JCKTPOHHBIX TaONUIl. BeIUMCIeHHE CYMMBI,
cpenHero  apudMeTHyecKkoro, HawOosbmiero  (HAMMEHBINEr0)  3HAYCHHS

nuanasoHa. Berancnenue kod3pduIMEHTa KOPPENSIMU JIBYX PSAOB JaHHBIX.




[TocTpoenne cTomO4aTHIX, JUHEHYATBIX M KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢yakiuit. [Tlonbop MuHUM TpeHAa, pelIeHne 3a7a4 MPOTHO3UPOBAHUS.

Pemenue 3amaq onTUMU3ANMH C TIOMOIIBIO AJIEKTPOHHBIX TaOJIHUIT

4.3

Jluckperuzanusi TNpd  MaTeMaTHYECKOM  MOJEIMPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucteM. Marematuueckue MOZENM B OKOHOMHUKE. BwlumcnurenbHbIE
SKCHEpUMEHTHl ¢ MonensaMu. OOpaboTka pe3yibTaToOB 3KcrepuMeHTa. Metox
HaUMEHBIIMX KBaJpaToB. OLEHKA YHCIOBBIX IapaMETPOB MOJAEIUPYEMBIX
O0BEKTOB M IMpolEeccoB. BoccTaHOBIEHHE 3aBHCHMOCTEH 10 pe3yiabTaTaM

IKCIIEPUMEHTA

44

BepositHOCTHBIE MOJICIIH. MeTtonanl Momnre-Kapso. HNmuranmonHoe

MOZICIINPOBAHHUC. CucTeMBI MacCOBOT'O OGCHy)KI/IBaHI/IH

4.5

TabnuaHble (pensiuOHHBIC) 0a3bl JaHHBIX. TabIuIla — IPEICTaBICHNUE CBEICHUIN
00 ogHOTHHHEIX 00BbekTax. [lone, 3amuch. Kmrou Tabmunel. Pabora ¢ roToBoi
0a30ii MaHHBIX. 3anofHeHUe 0a3bl JaHHBIX. [IOMCK, cCOPTUPOBKA U (UIBTPAIUSL
JTaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochkl ¢  MapaMeTPaMH.
BrruncnsieMmbie moJist B 3ampocax.

MHororabnuunable 0a3bl JaHHBIX. THUIBI CBS3ed MeXay Tabnuiiamu. BuenrHuit

kitou. [lenocTHOCTH 6a3bl JaHHBIX. 3aMPOCH K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexctoBblli mpoueccop. CpencrBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKYMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna 1TUTHPOBAHUS HWCTOYHUKOB W odopmieHus OubamorpaduyecKux

CCBIJIIOK
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