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PaGouas nporpamma no yueOHomy npenmety «MHpopmaTuka» (yriayOiaeHHbI YPOBEHbD)
(npenmeTtHas obnacte «MaTemaTuka 1 ”HGOpMaTUKay) (Aajiee COOTBETCTBEHHO - IPOrpaMMa 1o
nH(popmaTuke, WH(POpPMATHKA) BKIIOYAET MOSCHUTEIBHYIO 3alMCKy, COJEp)KaHuE OOydyeHus,
IUIAaHUPYEMbIE  PE3YJIbTaThl OCBOEHHSA MpOTrpaMMbl 1O UH(POPMATHKE, TEMaTHYECKOe
manupoBanue. [losicHuTenbHAs 3amucka OTpakaeT OOIIMEe LeNd W 3a7ayd MH()OpMaTHKH,
XapaKTEpUCTUKY TCUXOJIOIMUYECKHX MPEANOCHUIOK K €€ M3yYEHHI0 00y4arolnIMMHCs, MECTO B
CTPYKType y4eOHOro IUlaHa, a TaKKe MOAXOJbl K OTOOpY COAEpkKaHMs, K OIpEAeTICHUIO
IUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYpE TEMaTHUECKOIO MJIaHUPOBAHUS.

Copepxanurie oOyueHHUs pacKpbIBaeT CoOJepKaTeiabHble JIMHUHU, KOTOPBIE MPEAararoTcs
JUTsl 00513aTEIHHOTO U3YYEHUS B KAXIOM KJIacCe Ha YPOBHE CpeIHero o0Imero oopasoBaHusl.

[Inanupyemble pe3yiabTaThl OCBOCHMUSI MPOrpaMMbl IO HH(OpPMATHKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHbIE PE3yJIbTAThI 3a BECh MEPUOJ OOy4YEHHs] Ha YPOBHE CPEIHEro
oOuiero oOpa3oBaHUs, a TakXe MNPEeIMETHbIE JOCTHKEHUS OOydaromierocs 3a KaxAbld ToJ
oOy4eHwusI.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wHpopMaTuke (YrIyOJeHHBIM YpOBEHb) Ha YPOBHE CpPEAHETO OOIIero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBAHUU K pe3yJlbTaTaM OCBOCHHUS OCHOBHOI
o0Opa3oBaTeIbHON MPOrpaMMbl CpelHero obIuiero obpas3oBanusi, mpeacTtaBieHHbIX B OI'OC
COO, a Taxxke denepanbHOi paboyeil mporpaMMbl BOCIIUTAHUS.

[Iporpamma o unopmaTHKe AaeT MpeacTaBiIeHue O HeNsX, o0mIel crpaterun o0ydeHus,
BOCIIUTAHUS M Pa3BUTHs O0O0ydaroluuxcsi cpefcTBaMu yueOHoro npeamera «Mubopmatuka» Ha
yrayOJIeHHOM  ypOBHE,  yCTaHaBIMBaeT  oO0s3aTellbHOE  MpPEJIMETHOE  COJIepiKaHue,
IpelycMaTpuBaeT €ro CTPYKTYpHUpOBaHHWE II0 pa3fellaM M TemMaM Kypca, OIpeaesnser
pacnpe/ieieHne ero mo kiaccam (rojam u3ydeHusi), JaeT MPUMEPHOE paciipeielieHue yaeOHbIX
4acoB IO TEMAaTHMYeCKUM  pa3fellaM Kypca U PEKOMEHIyemMyl  (IIpUMEpPHYIO)
NOCIIE0BATENLHOCTh UX U3YUYECHHS C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKH Yy4eOHOTO MpOIlecca, BO3PACTHBIX 0COOEHHOCTEH 00yYaroIIXCsl.

[Iporpamma 10 wuHPOpPMATHUKE ONpeneseT KOJIMYECTBEHHbIE U  KauyeCTBEHHBIC
XapaKTepUCTUKU Y4YEeOHOTO Marepuayia Jjisl KaKJIOTO Trojla W3y4YeHHUs, B TOM YHUCIE s
COJIEP’KAaTEIHLHOTO HAMOJIHEHUS PAa3HOTO0 BHJA KOHTPOJS (TPOMEXKYTOUYHOM arTecTaluu
00y4aronuxcsi, BCEpOCCHICKUX MTPOBEPOUHBIX PadOT, TOCYIaPCTBEHHON UTOTOBOM aTTECTAIINH).

Nudopmarnka B cpenHeM oO1ieM oOpa3oBaHUU OTPAXKAECT:

CYIIHOCTh WH(MOPMATUKH KaK HAyYHOW JUCIUIUIMHBI, W3yYalollell 3aKOHOMEPHOCTHU
MPOTEKAHWsI U BO3MOKHOCTH aBTOMAaTH3allMd HMH(OPMAIIMOHHBIX TPOIECCOB B Pa3IMUYHBIX
CUCTEMAX;

OCHOBHBIE O00JIAaCTH TPUMEHEHUs HHPOPMATUKU, TPexaAe Bcero HHGOpPMaIMOHHBIC
TEXHOJIOTHH, YTIPABIEHUE U COIUANBHYIO cepy;



MEXIUCLUUIITIMHAPHBIN XapakTep HHPOPMAaTUKU U MTHPOPMALIMOHHOW JEATENBHOCTH.

Kypc nundopmaruxu 11st ypoBHS cpeiHero oouiero oopa3oBaHus SBISETCS 3aBEPIIAOIINM
3TarioM HENPEPBHIBHON MOATOTOBKM 00yYaromuxcs B 001acTi UHPOPMATUKHU U MH(OPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, OMMPAETCs Ha coAepkaHHe Kypca MH(OPMATUKH YPOBHS
OCHOBHOTO 00IIero o0pa3oBaHHMs W ONBIT IOCTOSHHOTO NPUMEHEHUS HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, JAeT TEOPETHYECKOE OCMBICIIEHUE, WHTEPIpPETAlu0 U
00001IeHNE 3TOTO OMbITA.

Pe3ynbTaThl yriiyoneHHOro ypoBHs M3yueHUsi ydyeOHoro mnpenmera «HHpopmaTrkay
OPUMEHTUPOBAHBl HA MOJIyYEHHE KOMIIETEHTHOCTEW i1 mociedyroueid mnpodeccuoHalbHON
JeSITEIbHOCTU KaK B paMKax JaHHOM MpeJAMETHON 00JacTH, TaK U B CMEKHBIX C Heil o0nacTsiX.
OHu BKIIIOYAIOT B ceOsl:

OBJIaJIEHUE KITHOYEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSMHM, Ha KOTOPBIX CTPOUTCS JTaHHas
npeaMeTHas o0JacTh, Paclo3HAaBaHME COOTBETCTBYIOLIMX MM IPU3HAKOB M B3aUMOCBS3EH,
CIIOCOOHOCThH IEMOHCTPUPOBATH PA3JIMYHbIE MOAXOAbI K U3YUEHUIO SBJICHUN, XapaKTEPHBIX JUIS
M3yyaeMou MpeaMeTHON 00IacTu;

yMEHHE pellaTh TUIOBbIE MPAKTHUUECKHE W TEOPETHUECKHUE 3aJayM, XapaKTepHbIE IS
MCIOJIb30BaHMS METOJIOB M MHCTPYMEHTApHs JAHHON IpeIMeTHOU 001acTu;

HaJMuMe TNpPEJCTaBICHUN O JaHHOM mpeaMeTHOW oO0JacTH Kak IeJIOCTHOW TEOpUHu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI3X CO CMEXKHBIMHU 00JacTsIMU 3HAHUM.

B pamkax yrmyOnmeHHOro ypoBHS —M3yueHUs UMHGOPMATUKM  obecreuynBaeTcs
I[eJICHaNpaBIeHHAas MOArOTOBKA 00YYaIoUXCsl K MPOIOJDKEHUIO0 00pa30BaHus B OpraHu3alusIxX
npodeccuoHAIbHOTO 00pa3oBaHUsl MO CIEHHUATBHOCTSIM, HETOCPEICTBEHHO CBSI3aHHBIM C
U(GPOBHIMU  TEXHOJOTUSIMU, TaKUM KaKk MpOrpaMMHas WHXXEHEpHs, HHPOpMalUOHHas
0€30MacHOCTh, MH(QOPMAIMOHHBIE CHCTEMbl U TEXHOJOTHH, MOOWJIbHBIE CHUCTEMBI U CETH,
00JbIIINE JaHHBIE U MAITMHHOE O0yUYeHHUe, MPOMBIIICHHBI UHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEJJIEKT, TEXHOJOTMU OeclpOBOJHOM CBS3M, POOOTOTEXHHKA, KBAHTOBBIE TEXHOJOTHH,
CUCTEMBI Paclpe/IeIEeHHOTO peecTpa, TEXHOJIOTMH BUPTYAIbHON U IOTIOJTHEHHOM peanbHOCTEH.

OcHoBHas 11e11b u3y4eHus yueOnoro npeameta « Mupopmatukay Ha yriayOIeHHOM YpOBHE
cpenHero oOmiero oOpa3oBaHUsl - oOecleueHue AalbHEUIIEro pa3BUTUS WH(OPMAIIMOHHBIX
KOMITETEHIIUH OO0y4aroIerocs, €ro TOTOBHOCTHM K JXM3HH B YCIOBHUSX pPa3BUBAIOIIETOCS
MH(OPMAIIMOHHOTO 00IIIeCTBA U BO3pACTAIOIIeH KOHKYPEHIIMH Ha PhIHKE Tpyaa. B cBsizu ¢ 3 TUM
n3yuyenue nHpopmatuku B 10-11 kmaccax J0MKHO 00ECIICUUTH:

chOpMUPOBAaHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HA MOHUMaHUHU POJH UHPOPMATUKH,
MH(OPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUN B COBPEMEHHOM OOIIIECTBE;

c(OPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO M aJITOPUTMUYECKOTO MBIIIJICHHS;

Cc(OPMHUPOBAHHOCTh YMEHHMH pa3nu4aTh (aKThl U OLEHKH, CPaBHUBATh OLIEHOYHBIC
BBIBO/IbI, BUJETh MX CBSI3b C KPUTEPHUSIMHU OLIEHMBAHUS U CBSI3b KPUTEPHUEB C ONPEIEICHHON
CHUCTEMOM IIEHHOCTEH, ITPOBEPATH HA JOCTOBEPHOCTh U 00001aTh HH()OPMAIIHIO;

c(OpMHUPOBAHHOCTH MPEICTABICHUHN O BIUSHIUM HHPOPMAIIMOHHBIX TEXHOJIOTUI Ha KU3HB
YyeloBeKka B OOLIECTBE, IMOHMMAaHUWE COLHUAIBHOTO, HKOHOMHYECKOTO, IOJUTHYECKOTO,
KyJIbTYPHOTO,  IOPUIMYECKOr0,  MPUPOAHOIO, HAPrOHOMUYECKOTO,  MEIULUHCKOIO U



(pM3HOIOrMYECKOT0 KOHTEKCTOB HHPOPMAIIMOHHBIX TEXHOJIOTUI;

MPUHATHE MPABOBBIX U 3THYECKUX ACIIEKTOB MH(OPMAIIMOHHBIX TEXHOJOIHI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIeH, BOBJICUEHHBIX B CO3JaHHE W MCIOJb30BaHHE HH(OPMAIIMOHHBIX
CUCTEM, pacrpocTpaHeHre HHHOpMaIuu;

CO3/IaHM€ YCJOBMHM Ui pa3BUTUA HaBBIKOB y4e€OHOM, TPOEKTHOH, Hay4dyHO -
HCCIIeI0BATENbCKOM U TBOPUECKOM AEATEIbHOCTH, MOTHBAIIMH 00YYaIOIINXCSA K CAMOPA3BUTHIO.

B conep:xxanun yueOHoro npeamera « M HpopMaTrkay BbIAETAIOTCS YETHIPE TEMATUUECKUX
paszzena.

Paznen «ludpoBas rpaMOTHOCTH» MOCBSILIEH BOMPOCaM YCTPOHWCTBA KOMIIBIOTEPOB U
JIPYTUX 3JEMEHTOB LIM(PPOBOTO OKPYKEHHUS, BKIIIOUas KOMIIbIOTEPHBIE CETH, HCIOJIb30BAHUIO
CPEJICTB ONEpallMOHHOW cUCTeMBI, paboTe B ceTh MHTEpHET M HCIONb30BAHUIO HUHTEPHET-
CEpBHUCOB, MH(POPMAIIMOHHON OE30MaCHOCTH.

Pa3nen «Teopernyecknue oCHOBBI HHPOPMATHUKI» BKIIOYAET B ce0sl MOHATUIHBIN anmapar
MH(OPMATUKH, BONIPOCHI KOAUPOBAHUS MH(OpMaLMU, U3MepeHHusl HH(OOPMALIMOHHOTO o0bemMa
JAHHBIX, OCHOBBI aJTre0phl JIOTUKU U KOMIIBIOTEPHOTO MOACIUPOBAHUSI.

Paznen « Anroput™mbl U IPOrpaMMUPOBAHUE HAIIPABJICH HA PA3BUTHE aJITOPUTMHUYECKOTO
MBIIIJIEHUS, Pa3pabOTKy aJrOPUTMOB M OIEHKY MX CIIO)KHOCTH, (POPMUPOBAHHME HABHIKOB
peanuzalyy nporpamMm Ha si3bIKax MporpaMMHUPOBAHMS BEICOKOTO YPOBHS.

Paznen «MHpopManmoHHBIE TEXHOJOTHMW»  TOCBSIIEH BOMpOcaM  MPUMEHEHHS
UH(GOPMALIMOHHBIX TEXHOJIOTUH, PEAIM30BAHHBIX B MPUKIATHBIX MPOTPAMMHBIX MPOIYKTaX U
MHTEPHET-CEpPBUCAX, B TOM YHCJIE B 3ajlauax aHaju3a JaHHbBIX, UCIIOJIb30BaHUIO 0a3 JaHHBIX U
ANIEKTPOHHBIX TAOIUI AJIsl PEeIIeHUs TPUKIAAHbIX 3a/1a4.

B npuBenenHom pnanee coxaepkanuu ydeOHoro mnpeamera «Hbopmarrka» KypcHUBOM
BbIJICJICHBI JIONIOJTHUTEbHBIE TEMbI, KOTOPBIE HE BXOJIAT B 003aTENIbHYIO IPOrpaMMy 00ydeHUs,
HO MOTYT OBITh MPEJIOKEHBI IJIsi M3YYEHHs] OTICIbHBIM MOTHBUPOBAHHBIM U CIOCOOHBIM
00yJaronuMcs.

VYrnyOneHHbIH YpOBEHb U3YUEHUSI HHOOPMATHKU PEKOMEHAYETCS ISl TEXHOIOTMUYECKOT0
npoduisi, OPUEHTUPOBAHHOTO HA WH)XCHEPHYI0 U MHQPOPMAIMOHHYIO Chepbl NesSTeIbHOCTH.
VYrnyOneHHBI ypOBEHb U3yUeHUS] HHPOPMATUKH 00ECTIEUNBACT:  MOATOTOBKY
00y4aromuxcsi, OpUeHTHPOBAHHBIX
Ha CIENUAIBLHOCTH B 00JaCTH MH(OPMAIIMOHHBIX TEXHOJOTUH U MH)KEHEPHBIE CIIEeIUaTbHOCTH,
ydacThe B TPOEKTHOW M MCCIIEOBATEIILCKON NIEATEIbHOCTH, CBSI3aHHOM C COBpPEMEHHBIMHU
HAIPaBJICHUSIMU OTPACIH UHPOPMAITMOHHO -KOMMYHHKAITMOHHBIX TEXHOJIOTHM, MOATOTOBKY K
y4acTHIO B OJIMMIINAAax U ciade EMuHOro rocy1apcTBEHHOTO 3K3aMeHa Mo HHPOpMaTHKE.

OO1iee uncno 4yacoB, PEKOMEHOBAHHBIX JUIS M3Y4YeHHUs HHPOpMaTUKH, - 272 yaca: B 10
kiacce - 136 yacoB (4 yaca B Hezento), B 11 kinacce - 136 yacoB (4 yaca B HEACIIO).



COJAEPKXAHUE OBYYEHUA

10 KVIACC

Hudgposasi rpaMOTHOCTH

TpeGoBanus TeXHUKUA 0€30MIACHOCTU U TUTHEHBI MPU paboTe ¢ KOMITbIOTEpaMU U JPYTUMHU
KOMITOHEHTaMH ITU(POBOTO OKPYKEHHUS.

[Ipunuunsl pabOThl KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApxuTekTypa G(oH
Heiimana. ABTOMaTudeckoe BBIOJHEHUWE MpOrpaMmsl  mpoueccopoMm. OrmnepatuBHas,
MOCTOSIHHASA U JIOJITOBpeMeHHas mamsaTh. OOMEH AaHHBIMH C MOMOIIbI0 MKWH. KOHTposuieps
BHEIIHUX YCTPOUCTB. IIpsiMoil nocTyn Kk mamsTH.

OCHOBHBIE TEHACHUMH PA3BUTHUS KOMIBIOTEPHBIX TexHojoruil. [lapamnenbHbie
BbIUMCIIEHUA. MHoronpouneccopusle  cucteMbl. CynepkoMnbloTepsl.  PacrpezneneHHsie
BBIYUCIIUTEIHHBIE CUCTEMBI K 00pab0TKa O0IBIITUX JaHHBIX. MOOMIBHBIE TU(DPOBHIE yCTPOKUCTBA
U HUX poidb B KOMMYHHUKAIMSAX. BCTpoeHHbIE KOMIBIOTEPBL. MHKPOKOHTPOIIIEPHI.
Pob6oTuzupoBaHHbIe MTPOU3BOJICTBA.

[IporpammHoe oOecrieueHHe KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Bubl
MPOrpaMMHOro obecrieueHuss U UxX HazHayeHue. OCcOOEHHOCTH MPOrpaMMHOTO obOecreyueHus
MOOUIBHBIX ycTpoiicTB. IlapamnensHoe mnporpammupoBanue. CHCTEMHOE MPOrpaMMHOE
obecrieuenne. OmnepaliOHHBIE CHUCTEMBl. YTUIUTHL. JlpaiiBepbl yctpoicTB. MHCTAIAIMS |
JEUHCTAIUISIUS IPOrPAMMHOTO O0ECTICYESHHUS.

daiinoBsie cucTeMBbl. [IpUHIMIBI pa3MelIeHHs] 1 UMEHOBaHUS (DaiJIoB B TOJITOBPEMEHHOMN
namsitu. [1labnonsl A onucanus rpymn (aiinos.

[Iporpammuoe obecnieuenue. JineH3upoBaHue NPorpaMMHOro o0ecreYeH st U UPPOBBIX
pecypcoB. IlponpuerapHoe u cBoOOAHOE mporpamMMmHoe oOecnedenue. Kommepueckoe u
HEKOMMEPUYECKOE HCIOJb30BaHUE MPOTrpaMMHOro obecrieueHuss W IU(GPOBBIX PECypCoB.
OTBETCTBEHHOCTh, YCTAHABJIMBAaeMas 3aKoHoOAATelbcTBOM Poccuiickoii ®enepauun 3a
HEMPaBOMEPHOE UCIIOIH30BAHUE IPOrPAMMHOTO 00ecriedeH s ¥ [U(PPOBBIX PECYPCOB.

[IpyHUOMNIBI OCTPOEHUSI W allapaTHbIE KOMIIOHEHTHhl KOMIIBIOTEPHBIX ceTeil. CeTeBbie
nporokoubl. Cetb UnTepuer. Anpecanus B cetr Untepuet. [Ipotokomnst ctexka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pasnenenne IP-cetrm Ha nmoacerm ¢ momompro  Macok  nozacered.  CereBoe
agMuHucTpupoBaHue. [lomyueHne DaHHBIX O CETEBBIX HAcTpoiikax KomibioTepa. IIpoBepka
HaJM4us CBSI3U € y310M ceTu. OnpenesieHne MapiipyTa ABUKEHUS [TaKETOB.

Buner nesrensnoctu B cetu UurtepHer. CepBuchkl MuTepHeta. ['eomHbopMannoHHbIe
CUCTEMBIL. | €0JIOKallMOHHBIE CEPBUCHI PEATIbHOTO BPEMEHU (HAmpuMeEp, JOKAIMs MOOMIBHBIX
TenedOHOB, OIpEACICHUE 3arpy’KEHHOCTH aBTOMArucTpaieil), HWHTEpPHET -TOPTOBII,
OpoHUpOBaHWE OWJICTOB U TOCTHHHMII.

['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEpBUCHI U yciyrd. ColManbHbIe CETU - OpraHU3aLMs
KOJUIGKTHBHOTO B3aUMOJICHCTBUSA U 0OMeHa JaHHBIMU. CETeBOM ATUKET: MpaBUiia MOBEJICHUS B
kubeprnpocTpancTBe. lIpobimemMa mMOUIMHHOCTH moONydeHHOW wHpopManuu. OTKpBITHIC



o0Opa3oBaTeNIbHbIE PECYPCHI.

TexHOreHHblE M SKOHOMHUYECKHME  YIpO3bl, CBS3aHHbBIE C  HCIOJb30BaHUEM
MH(}OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTHHM. O01mue npo6aeMbl 3a1uThl THPOpMaluu
n uHpopmannoHHOW Oe3zonacHocTu. CpeacTBa 3amUThl MHPOPMAUMU B KOMIBIOTEpax,
KOMIIBIOTEPHBIX CETAX W AaBTOMAaTU3MPOBAHHBIX HH(OPMAIMOHHBIX cHucTeMax. [IpaBoBoe
obecnieueHne HHGOPMAITMOHHOM 0€30MacHOCTH.

[IpenoTBpaiieHne HECaHKUMOHUPOBAHHOTO J0CTyHna K JIMYHOM KOH(HIEHUHATHLHOU
uH(pOpMaLMM, XpaHSIIeHcs Ha MEepPCOHAJIbHOM KOMIBIOTEPE, MOOWIBHBIX YCTpOMCTBaX.
BpenonocHoe mnporpammHoe oOecniedeHre U CrnocoObl O00pbObl ¢ HHUM. AHTHBUPYCHBIE
nporpamMbl. OpraHuzauus JMYHOTO apxuBa uHGopmanuu. Pe3epBHOe KONMMpOBaHUE.
[TaponpHas 3amura apxusa.

udposanue ganHbix. CuMMETpUUHbIE U HECUMMeTpUuHble MHUGpbl. [Hudper npoctoit
3amensbl. [1Indp Lezaps. Ludp Buxenepa. Anroputm mudpoBanus RSA.

TeopeTnueckne 0OCHOBbI HH(POPMATHKH

Nudopmanus, nanusie u 3Hanus. MHbopMalmoHHble TpOLECcChl B MPUPOJE, TEXHUKE U
oO1ecTBe.

HenpepbIBHBIC M JTUCKPETHBIC BEIWYMHBI W CUTHAIBI. HeoOXOAMMOCTh JMCKpETU3AINN
uH(pOpMaIIMH, IPETHA3HAYCHHOW JIJIs1 XpaHCHUSI, TIepeiadl 1 00padOTKH B ITU(POBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHUE. PaBHOMEpHbIE W HEpaBHOMEpHbIE Konbl. JlekoaupoBaHue
COOOIIIEHUH, 3aNTUCAaHHBIX C MOMOUILI0 HEpaBHOMEPHBIX KOJOB. YcinoBue Pano. [loctpoenue
OJIHO3HAYHO JEKOJAUPYEMBIX KOJIOB C MOMOMUIBIO Jepesa.
Eaununbl uamMepenus: koiandectBa MHGopManuu. AnQaBUTHBIA MOIXOA K OLIEHKE KOJIMYECTBa
uH(popMaIuu.

Cucremsbl cuucienusi. Pa3BepHyTas 3amuch LEABbIX W JIPOOHBIX YHCENl B MO3UI[MOHHON
cucteme cuucieHus. CBOMCTBa MO3WIMOHHONW 3alMCH YHUCIA: KOJIMYECTBO LHU(p B 3aIUCH,
NpU3HAK JIEIMMOCTH YMCIa HA OCHOBaHHE CHUCTEMbl CUMCIEHUS. AJTOPUTM TEpeBoja IEI0ro
yucliia u3 P-uuHo cucTeMbl cCUMCIeHus B JECITUUHYI0. AJITOPUTM NIEPEBOJIa KOHEUHOM P-nyHoM
Ipodu B AECATHUHYIO. AJTOPUTM MEepeBO/a IIEI0r0 YUCHIA U3 JECATUUHON CUCTEMBI CUUCICHUS
B P-munyro. IlepeBoa koHeuHOU AecaTHYHOUW apodbu B P-munyro. JIBomdHas, BOCbMepUYHas U
HIECTHAIIIATEPUYHAsI CUCTEMbI CUMCIICHHUS, CBA3h MEXKIY HUMH. Apr(pMETHUECKIE ONepallii B
MO3UIIMOHHBIX CUCTEMAaX CYHCICHUS. TpouuHas YpasHOBeUleHHAss CUCmeMd CUUCTEeHUs.
eouuno-oecamuunas cucmema cyucieHus.

KomnpoBanue texctoB. Komupoka ASCIl. OpnobGaiitHeie komupoBku. CraHmapt
UNICODE. KomupoBka UTF -8. Omnpenenenue uHbOpManmoHHOTO 00OBEMa TEKCTOBBIX
COOOIICHUH.

KonupoBanue n3obpaxennii. Onienka HHGOPMAIIMOHHOTO 00beMa TpadUIeCKUX TaHHBIX
MIPY 33/IaHHBIX pa3pelieHny U TIIyOMHe KOJUpoBaHus 1BeTa. [{BeToBBIE MOIEH.

Bextopnoe koaupoBanue. Dopmartbl rpaduueckux aitmoB. TpexmepHas rpaduka.
®pakranbHas rpaduka.

KomnpoBanue 3Byka. OrieHka WHGOPMAIMOHHOTO OO0bEMa 3BYKOBBIX JIaHHBIX TpHU
3aJJaHHBIX YaCTOTE JUCKPETU3AINH U PA3PSAHOCTH KOIUPOBAHUS.

Anre6pa noruku. [loHsTHE BBICKa3bIBaHMS. BbIcKa3zbiBaTelnbHBIC (OPMBI (TIPEIUKATHI).
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KBanTops! cymiecTBOBaHMS M BCEOOIIHOCTH.

Jlornueckue omneparuu. TaOmuipsl uctTuHHOCTH. Jlornueckue BwipaxeHus. Jlormueckue
ToXaecTBa. Jloka3aTenbCTBO JIOTMYECKUX TOXKAECTB C TMOMOIIBIO TaOMWIl HCTUHHOCTH.
Jlornueckue onepanyu U ONepauy HaJl MHOKECTBAMMU.

3aKoHBI anreOpbl JIOTMKW. DKBUBAJICHTHBIC MPEOOpa30BaHUs JIOTMUECKUX BBIPAKCHUH.
Jlornueckue ypaBHEHUS U CHCTEMBI YPABHEHHUM.

Jlornueckue GyHKIMH. 3aBUCUMOCTH KOJUYECTBA BO3MOXKHBIX JIOTUYECKUX (PYHKIUNA OT
KOJIMYECTBA apryMeHTOB. [1oyIHbIE CHCTEMBI TOTHYECKUX (DYHKITHH.

Kanonnueckue ¢opmbl moruueckux BbipakeHUN. COBEpIICHHBbIC NU3BIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMaJbHBIE (DOPMBI, aITOPUTMBI UX TIOCTPOEHUS 1O TAOJIUIE HICTUHHOCTH.

Jlornueckue 31€MEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop. MHoOropaspsaHslii
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX DJJEMEHTax M0 3aJaHHOMY JIOTHYECKOMY
BBIPAKECHUIO. 3aMKUCh JJOTUYECKOTO BBIPAXKEHU S TIO JIOTUYECKON CXEME.

[IpencraBnenue HenbIx YUCEN B MaMATH KOMIbIOTEpa. OrpaHUYEHHOCTh IHANa30Ha YUCE
IIpU OTPAHWYEHUHN KOJIMYEeCTBA pa3psnoB. IlepenosnHenue paspsaHoi ceTku. be33sHakoBble U
3HAKOBbBIE JAHHbIE. 3HAKOBBINA OUT. [IBOMYHBIN TOMOTHUTENbHBIN KO OTPULIATEIbHBIX YHCET.

[To6uToBBIC JIOTHYECKHE orepanuu. Jlormueckuit, apuMEeTHUECKUN W IHKINYCCKUN
casury. [lludpoBanue ¢ momolbo TOOUTOBOM omneparuu «uckiovaroriee NI,

[IpencraBneHre BENIECTBEHHBIX YUCEN B IAMATH KOMIIBIOTEpA. 3HaYalas 4aCcTh U OPAI0K
yucina. /[nanazoH 3HaueHu# BelecTBeHHbIX uncen. [IpolneMbl XxpaHeHUs BEeIIECTBEHHBIX YUCEIL,
CBSI3aHHBIE C OTPAHUYEHUEM KOJINUECTBA pa3psA0B. BhINoIHEHNE onepaluii ¢ BEIIECTBEHHbIMU
YHClIaMi, HAKOIUIEHHE OMMOOK MPH BBIYUCIICHHUSX.

AJITOPUTMBI M IPOrPAMMHPOBAHHE

OmnpeneneHre BO3MOXKHBIX Pe3yIbTaTOB PabOThl MPOCTEHIINX aJTOPUTMOB YIpPaBIICHUS
UCIIOJIHUTEISIMU M BBIUYUCIUTEIBHBIX aNropuTMOB. OrmpeneneHue HCXOAHBIX AaHHBIX, IpPH
KOTOPBIX QJITOPUTM MOKET JaTh TpeOyeMblil pe3yIbTarT.

Otanbl penieHus 3ajad Ha KoMIbtoTepe. MHCTpyMEeHTaJIbHbIE CPEACTBA: TPAHCIATOD,
otnaauuk, mnpodunupoBmuk. Kommumnsuus W uHTEepnperanus Mporpamm. BupryaibHble
MAaIINHBI.

WNurerpupoBanHas cpena pa3paboTku. Meroasl oTinaaku mporpamm. Mcmonb3oBaHue
TpaccUpoBOYHBIX Tabuuil. OTinanounblii BeiBO. [lomaroBoe BhIMOIHEHHE MporpamMmbl. Touku
octaHoBa. [IpocMOTp 3HaUEeHUI ITIEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++,C#). Tumbl JaHHBIX: IEIOYHCICHHBIC,
BEILIECTBEHHBIE, CHUMBOJIbHbIE, Jiornueckue. BerBnenus. Cnoxsble ycnoBus. LUkiael ¢
ycaoBueM. Llukibl 1o mnepeMeHHOM. B3ammMo03aMeHSeMOCTh pas3iIMYHBIX BHUIOB IMKIIOB.
WNuBapuant nukia. CocTaBieHHWE LHKJIA C MCHOJIB30BAHUEM 3apaHee OIpPEAesIEHHOTO
WHBapHaHTa UKIIA.

JoxymenTupoBanue nporpamm. Mcnosb3oBanue komMmeHtapues. [loaroroska onucanus
MPOTPAMMBI M MHCTPYKLHUHU JJIS IOJIb30BATEIIS.

Anroput™mbl 00pa0OTKM HATypadbHBIX YHCEJ, 3alMMCAHHBIX B TIO3UIIMOHHBIX CHUCTEMax
CUMCIICHUS: pPa30MEeHME 3alucHu 4YHCla Ha OTACNbHbIE HU(PBI, HAXOKIACHHE CYMMBI U



MpOU3BEACHUS IU(P, HAXOKACHUE MAKCUMAIbHON (MUHUMAJIBHOMN ) LU(PBHI.

HaxosaeHue Bcex MpoCThIX YMCEN B 3a/laHHOM Auanas3one. [IpencraBienue yncna B BUJe
Habopa NPOCThIX COMHOKHTENEH. AJITOPUTM OBICTPOrO BO3BEACHHUS B CTENEHbD.

O06paboTka maHHBIX, XpaHAuxcs B (aitnax. TekcToBbie U ABOMYHBIE (aiinbl. DailnoBbie
nepeMeHHbIe ((panmoBeie ykazarenu). Utenue u3 ¢aiina. 3anuck B Qaii.

Pazbuenue 3amaun Ha nomzagaun. [logmporpammel (mpoueaypsl U pyHkiuu). Pexypcus.
PexypcuBHble 00bekThl (ppaktainbl). PekypcuBHble npouenypsl U ¢yHkuuu. VMcnonas3oBanue
CTeKa I OpraHu3allii PEKypCHUBHBIX BBI30BOB.

Wcnonb3oBanue cTangapTHON OMOIMOTEKH SI3bIKA TPOrPaMMUPOBAHUS.

[ToaxntoueHne GMOIMOTEK MOANPOrpaMM CTOPOHHHUX MPOU3BoOaUTENEeH. MoaynbHBIA MPUHLINIL
MOCTPOEHUS IPOrPaAMM.

Yucnennsle MeToabl. TouHOE M MPUOIMKEHHOE pelleHus 3ajauyd. YucIeHHbIe METOJIbI
pelIeHHs] ypaBHEHMH: MeToJ mepebopa, MeToA MOJOBUHHOrO jAeneHud. llpubnmxeHHoe
BBIYMCIIEHUE JJIMH KPUBBIX. Beruucnenue miomaneit puryp ¢ moMOIIbI0 YUCIEHHBIX METOJIOB
(MeTon NpSAMOYIOJIbHUKOB, MeTO Tpanenui). [lonck makcumyma (MUHUMYMa) QyHKIIUH OJHOM
IIEPEMEHHON METOJIOM ITIOJIOBUHHOI'O JICJICHUS.

O0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBIE PYHKINU S3bIKA IPOTPAaMMHUPOBAHUS JUIS
00pabOTKH CHUMBOJIBHBIX CTPOK. AJNTFOpUTMBI OOpPaOOTKM CHUMBOJIBHBIX CTpPOK: IOACYET
KOJINYEeCTBA IOSIBICHUN CHMBOJAa B CTPOKE, pa30MEHHE CTPOKM Ha CJIOBA MO MPOOEIbHBIM
CUMBOJIaM, IIOMCK TMOJCTPOKM BHYTPU JAHHOW CTPOKHM, 3aMEHAa HAWJIEHHOW IOJCTPOKM Ha
ApPYTyIo CTpOKy. I'eHepalus Bcex CI0B B HEKOTOPOM aj(aBUTE, YAOBIETBOPSIONIMX 33 JaHHBIM
orpanndeHusM. IIpeoOpa3oBaHue ynciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl U TOCIIEOBAaTENbHOCTH 4ucell. BblunciaeHne 00O0OIIEHHBIX XapaKTEpUCTUK
IEMEHTOB MAacCHBAa WJIM YHUCIOBOM MOCJIENOBATEIBHOCTH (CyMMBI, IPOU3BENEHUS, CPEIHETO
apu(MEeTH4YeCKOro, MUHMUMAJIBHOIO M MaKCHUMAaJbHOI'O 3J€MEHTOB, KOJIWYECTBA 3JIEMEHTOB,
YJIOBJIETBOPSIOIIUX 33 JaHHOMY YCJIOBUIO). JINHEHHBIN MOMCK 3a/laHHOIO 3HAaYEeHUs] B MAaCCHUBE.

CoprtupoBka oIHOMEpHOro maccua. IIpocTbie MeTOABI COPTUPOBKM (METOA IMy3bIPbKa,
MeToJ BbIOOpa, COpTUpOBKa BcTaBKaMu ). CopTUpOBKa ClusiHUEM. beicTpast copTupoBKa MaccuBa
(anroputm Quickcort). JIBondHBIi TOKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHbIE MacCuBBl (MaTpUIlbl). ANTOPUTMBI 00pabOTKH JBYMEPHBIX MAaCCHBOB:
3all0JIHEHHE JBYMEPHOIO YHMCJIOBOI'O MAacCHBa MO 3aJaHHBIM IPaBWJIaM, IIOUCK 3JIEMEHTA B
JBYMEPHOM MacCUBE, BBIYMCIIEHHE MaKCUMyMa (MUHUMYMa) U CYMMBI JIEMEHTOB JIBYMEPHOIO
MaccHBa, IepecTaHOBKA CTPOK U CTOJIOLOB IBYMEPHOTO MacCHUBa.

HNudopmannoHHbIe TEXHOJIOT I

TexcroBsrii iporieccop. PenaktupoBanne u hopmaruposanue. [IpoBepka opdorpaduu u
rpammaruk. CpeacTBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM mporeccope. Mcmonb3oBanue
ctwieir. CTpyKTypUpOBaHHBIE TEKCTOBbIE JHOKyMeHTHl. CHOCKH, orjamieHue. KoyiekTuBHas
pabota ¢ JokyMeHTaMu. IHCTpyMEHTHI pelieH3UpOBaHUs B TEKCTOBBIX npoieccopax. O0nayHbe
cepsuchl. JlenoBas nepenucka. Pedepar. [IpaBuna nutupoBaHus UCTOYHUKOB U OPOPMIICHUS
oubnuorpadguueckux  ccbulok. OdopmiieHHe  CIOUCKAa  JHUTEpaTypbl. 3HAKOMCTBO C



KOMITBIOTEPHOU BEPCTKOM TekcTa. TeXHUYeCcKue CpeicTBa BBOJA TekcTa. Crieruann3npoBaHHbIE
CPEJICTBA PENAKTUPOBAHUS MaTEMAaTUYECKUX TEKCTOB.

Anamu3  ganHblXx. OCHOBHBIE  3aJayd  aHalW3a  JIAHHBIX:  [POTHO3UPOBAHHE,
KjaccuuKalus, KiacTepusalus, aHaau3 oTkiIoHeHul. [locnenoBaTenbHOCTh pelIeHUs 3aaa4y
aHaJM3a JJaHHBIX: COOp MEPBUYHBIX JIaHHBIX, OUMCTKA U OLIEHKA KaueCTBa JaHHBIX, BBIOOp W/WiIn
MOCTPOEHUE MOJIEIH, NpeoOpa3oBaHUE MAAHHBIX, BU3yalM3alusl JAHHBIX, WHTEpHpeTalus
pe3ynbTaroB. [IporpaMMHbIe CpeICTBa M MHTEPHET-CEPBUCHI [Tl 00pabOTKU M MPEACTaBIICHUS
naHHbIX. bonpiine nannupie. MammHHoe 00yueHue. MnmennekmyanbHbvlli aHAAU3 OAHHBLX.

AHanu3 JaHHBIX C MOMOINBIO BJIEKTPOHHBIX TaOMUL. BbIUnCIEHHE CYMMBI, CPEIHETO
apudMeTHUIecKoro, HauOONbIIETO (HAMMEHBIIEr0) 3HA4YeHUs JAuarna3oHa. BeraucieHue
Koa(p(duLIMeHTa KOppeasiuuu ABYX pPsoB JaHHBIX. [locTpoeHue cronOyarbix, TUHEHYATHIX U
KpyroBbix auarpamm. [loctpoenue rpaduxos @pynkumii. [Tonbop nunum Tpenaa, peuexue 3aaau
MPOTrHO3UPOBAHUS.

YucneHHoe pelleHre YpaBHEHUH C MOMOIIbI0 Moadopa mapamerpa. OnTuMusanus Kak
NOMCK HaWJIy4ylIero pelieHus B 3aJaHHbIX YycioBusx. llemeBas QyHKuMs, orpaHUYEHUS.
JlokanbHble U TI00aTbHBIA MUHHUMYMBI 1LieJeBOM GyHKIuU. Pelienue 3amad onTUMU3ALMU C
MOMOIIBIO ANEKTPOHHBIX TAOIUII.

11 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

TeopeTnueckre MOAXOJbI K OIEHKE KOJM4ecTBa WMHGOpMalud. 3aKOH aJJUTUBHOCTH
undopmaruu. @opmyna Xaptiau. Madopmarus u BepostHocTb. @opmyna [llenHoHa.

AnroputMmbl cxxaTusi qaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpUTMBI CXKaTUSl JTaHHBIX C MOTEPAMU. YMEHbBIICHHE TIyOUHBI KOJIUPOBAHMS I[BETA.
OcHoBHbIE uaeu anroputMoB cxatus JPEG, MP3.

CkopocTh nepefaud JaHHBIX. 3aBHCHUMOCTh BPEMEHHU Mepenadd OT MH(OPMAIMOHHOTO
o0ObeMa JaHHBIX M XapaKTEPUCTUK KaHana cBs3U. [IpMUMHBI BO3HUKHOBEHHUS OIIMOOK MpPH
nepenave qaHHBIX. Koibl, Mo3BosIsIONINEe OOHAPYKUBATh U UCTIPABIISATH OUTUOKH, BOSHUKAIOIINE
npu nepenadye naHHbIX. Paccrosinne Xsmmunra. KomupoBanue ¢ moBTopenuem 6utoB. Kosbi
X3MMUHTA.

Cucrembl. KommoHeHThl cucteMbl U uX B3aumojeicTBue. CucreMHbll 3ddexT.
VYnpasnenue kak HHGOPMaIMOHHBIN TTpotiecc. OOpaTHas CBsI3b.

Monenn u  wmoxenupoBanue. lLlens  monmenupoBanus. CoOOTBETCTBHE  MOJAETH
MoJIeTTUpyeMOMY OOBEKTY WJIH MPOIIecCy, eTu MojaenupoBanus. opmanuzanus TPUKIaIHBIX
3asad.

[IpencraBnenue pe3ynbTaTOB MOJEIUPOBAHUS B BHUAC, YIOOHOM [UIsl BOCIPHUSITHS
yenoBeKkoM. ['padudeckoe npecTaBiIeHne JaHHBIX (CXEeMBbI, Ta0IHIIbI, TPA(UKH).

I'padbr. OcHoBuble moHsaTua. Buasl rpados. Onucanue rpadoB ¢ MOMOUIBI0 MaTPHI
CMEXHOCTH, BECOBBIX MATpPHI], CIHUCKOB CMEXKHOCTH. PelleHue ajaropuTMHYecKux 3ajad,
CBSI3aHHBIX C aHAIM30M rpadoB (MMOCTPOSHUE ONTUMAIBLHOTO IyTH MEXIY BepIIMHaMH rpada,
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ONpe/ie/IieHue KOJIMYECTBA PA3JIMYHBIX MyTEed MEXIy BEPIIMHAMU OPUEHTHUPOBAHHOIO
anuKIn4eckoro rpaga).

HepeBbsi. bunaproe nepeso. JlepeBbs noucka. CriocoObl 00xoaa aepesa. [IpeacraBnenue
apu(MeTHUEeCKUX BBIPAXXEHUM B BUJAE JAepeBa. J(MCKpeTHble UTPhl JBYX HUIPOKOB C IOJHOM
nndopmanueir. [loctpoenune nepeBa mepebopa BapHAHTOB, OMHCAHUE CTPATETUHU UIPHI B
TabMMyHOU (popme. BrIUrphIIIHBIE U TPOUTPHIIIHBIE TO3UIUH. BBIMTPHIIIHBIE CTPATETUH.

CpeactBa ucKyccTBeHHOro uHTeiiekTta. CepBUCHI  MallMHHOTO  MEpeBoja U
pacno3HaBaHus ycTHOH peun. KoruutusHbie cepBUchl. neHTHUKaLKS U TOUCK N300pakeH Ui,
pacriozHaBanue Jui. CamooOywaromuecs CUCTeMbl. VICKYCCTBEHHBIH  HMHTEUIEKT B
KOMITBIOTEPHBIX Urpax. Vcrnoiab30BaHWE METO/IOB MCKYCCTBEHHOTO MHTEIJIEKTAa B 00yYarommx
cuctemax. Mcnosib3oBaHre METOJ0B HCKYCCTBEHHOT'O MHTEIIEKTa B poOoToTexHUKe. IHTEepHeT
Bewel. [lepcnekTuBbI pa3BUTHS KOMITBIOTEPHBIX UHTEJUIEKTYaJIbHBIX cucTeM. HellpoHHbIe ceTu.

AJITOPUTMBI M IPOrPAMMHPOBAHHE

dopmanuzanus MoHATUS anroputMa. MammnHa TerlopuHra Kak yHHBepcajbHash MOJEIb
BeIurcieHun. Te3zuc Yepua-TrropuHra.

OneHka ClIOXHOCTUA BbluMcieHUuN. Bpemst paboThl 1 00bEM HCMONB3yeMOW MaMsTH, UX
3aBUCUMOCTh OT pa3Mepa HCXOJIHBIX JaHHbIX. OIICHKAa aCHMITOTHYCCKOW CIOKHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJTMHOMHUAIBLHOM CIIOKHOCTH. [lepebopHbie anroputmsl. [Tpumepbl
Pa3IMYHBIX aJITOPUTMOB PEIICHHS OJJHOU 3a/1a4, KOTOPbIE UMEIOT Pa3IMUHYIO CIOKHOCTb.

[Touck mpOCTBIX YmMceN B 3aJaHHOM JHMAla30He C TMOMOIIbI0 aNTOpPUTMa «PELIEeTO
OparocheHnar.

MHoropa3psiiHble LeJble YUCIIa, 3aJJa4M JUTMHHOW apu(pMETHKH.

CrnoBapu (accolMaTUBHBIE MAacCCUBBI, OTOOpaxkeHUs). Xom -tabnuusl. [loctpoenue
an(aBUTHO-YACTOTHOTO CJIOBAPS AJIsl 33JAaHHOTO TEKCTA.

Creku. AHanu3 NpaBUILHOCTH CKOOOYHOTO BhIpaskeHUs. Brruncienue apupMeTuueckoro
BBIpQYKEHUS, 3aITMCAHHOTO B TOCTPUKCHOM Qopme.

Ouepenu. Mcnonp3oBanue ouepen 1Jisi BpeMEHHOTO XpaHEHUS JaHHbBIX.

Anroputmbl Ha rpadax. [locTpoeHne MUHHUMAIBHOTO OCTOBHOTO JI€pEBa B3BEIICHHOIO
CBSI3HOTO HEOpUEHTHUpOBaHHOro rpada. KonmyecTBO pa3inuuHbIX MyTed MEXAy BEpIIMHAMU
OPUEHTUPOBAHHOTO AIUKINYECKOro rpada. Anroputm J{elKcTpsl.

JlepeBbsi. Peanuzanus gepeBa ¢ MOMOIIBIO CCHIJIOYHBIX CTPYKTYP. J{BonuHbIe (OMHApPHBIC)
nepeBbsi. [locTpoenne aepeBa [Uisl 3aJaHHOTO apu(PMETUUYECKOTO BhIpakeHUs. PexypcuBHbBIE
aNrOpuUTMBI 00X0/a epeBa. Mcnonb30BaHue cTeka U ouepean st 00Xoaa JepeBa.

JluHamMu4eckoe MpOrpaMMHPOBAHME KaK METOJ| pEIIeHHs] 3aJad C COXpaHEHUEM
MPOMEXKYTOYHBIX ~ pe3yJbTAaTOB. 3alayd, pelraemMple ¢ TMOMOIIBI0  JTUHAMHUYECKOTO
MPOrpPaMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIMIA, MOJCYET KOJIMYECTBA BAPHAHTOB,
3a/lauy ONTUMU3AIINN.

[Tonsitue 00 OOBEKTHO-OPHEHTUPOBAHHOM MporpaMMupoBaHu. OOBEKTHI U KIIACCHI.
CaoticTBa 1 MeTOoAbl 00BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHanu3. Pa3paboTka mporpamm
HAa OCHOBE OOBEKTHO-OPMEHTHUPOBAHHOTO TMoaxona. MHKamcynsmus, HacieIoBaHHE,
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nouMophusm.

Cpensl ObicTpoOil pa3padboTku mporpamm. [IpoextupoBanue uHTEpdeiica Moab30BaATEIS.
Hcnonp30BaHue TOTOBBIX YIPABISIEMBIX AJIEMEHTOB ISl IOCTPOEHUsI HHTEpdeiica.

00630p s13b1KOB MporpammupoBanus. [loHsTHE 0 MapagUrMax MPorpaMMUPOBAHHSL.

NudpopmManoHHbIE TEXHOJIOI MU

DTanbl  KOMIBIOTEPHO-MATEMAaTUYECKOTO  MOJCIHMPOBAHUS: IMOCTAHOBKA  3a/IayH,
pa3paboTka MOJENH, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBI JKCIIEPUMEHT, aHau3
pe3yJIbTaTOB MOJICIUPOBAHUS.

Juckperusanus TpyU MaTeMaTHYECKOM MOJICIMPOBAHUN HEMPEPBIBHBIX IPOLIECCOB.
MopenupoBanue ABWXKEHUS. MojaenupoBaHue OHOJOTUYECKHX CHUCTEM. MaTeMaTH4YecKue
MOJIENU B SKOHOMUKE. BBIUUCIUTENBHBIE SKCIEPUMEHTHI C MOJEIISIMH.

OOpaboTka pe3yiabTaTOB »HKCIEpUMEHTA. MeToJ HauMeHbIUX KBaapaTtoB. OIlleHKa
YUCJIOBBIX IMAapaMEeTPOB  MOJEIUPYEMBbIX OOBEKTOB U  TpolieccoB. BoccraHoBieHne
3aBUCUMOCTEN MO0 pe3ysibTaTaM dKCIEPUMEHTA.

BepositHoctHbie mMoaenu. Metonel Monte-Kapno. MmuTanimoHHOE MOJIETMPOBAHUE.
CuctemMbl MacCOBOTO OOCTY>KUBAHUS.

Tabnuunbie (pensiiuoHHBIE) 0a3bl JaHHBIX. Tabnuila - TPENCTaBICHHE CBEACHUM 00
onHOTUNHBIX 0oOBbekTax. [lome, 3amucek. Kitou tabnumpsl. PaGoTta ¢ roroBoit 0azoil JaHHBIX.
3anonaHenue 6a3bl JaHHBIX. [ToMCcK, copTUpoBKa U GUIBTPALIUA JaHHBIX. 3alIPOCHI HA BHIOOPKY
JaHHBIX. 3aIpoCkl ¢ apameTpaMu. BeruuciseMple 1o B 3arpocax.

MHoroTabau4able 0a3bl JaHHBIX. THIBI CBA3CH Mexay TaOiumamMu. BHEIIHMA KITFOY.
[enocTHOCTH 6a3bl JAHHBIX. 3aIIPOCHl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX.

HNnrepuer-tipuiioxkenus. [IoHsATHE O CEPBEPHON M KIIMEHTCKOM YacTsX cauTa. TexXHOIorus
«KJIMEHT - CEpBEP», €€ TOCTOMHCTBA U HejocTaTku. OcHOBHI si3bika HTML 1 kackaaHbIX TabIULL
cruieii (CSS). Cuenapuu Ha s3pike JavaScript. @opmel Ha Be6 - cTpaHHUIIE.

Pa3mernenne Be6-caiiToB. Yciyra XOCTHHTA. 3arpy3ka (aijioB Ha CauT.

BBon m300paxeHuil ¢ MCMOJIb30BaHUEM PAa3IUYHBIX HUQPPOBBIX YCTPOUCTB (IIUBPOBHIX
(doToarmapaToB 1 MUKPOCKOIIOB, BUJIEOKaAMEP, CKAHEPOB U JAPYTUX YCTpoucTB). I'padmyeckuii
penakrop. Pazpemenne. KagpupoBanue. HMcnpaBieHne mnepcrnekTuBbl. ['Hcrorpamma.
Koppeknus ypoBHeilt, koppekius npera. O0eciiBeunBaHuEe IBETHBIX M300pakeHUU. Peryib.
Pa6ota c obnactssmu. OUIBTPHI.

Mmorocinoitasie n3o0pakenus. TekcroBeie cimou. Macka cinosa. Kanamel. CoxpaHeHue
BbiIeNieHHOW oOmactu. [loarotoBka wiumtocTpanuii ansi BeO -callToB. AHHUMHUPOBaHHbBIC
M300paKeHusl.

Bexropuas rpaduka. IlpumutuBbel. V3MeHeHne mopsiaka 3JI€MEHTOB. BwipaBHUBaHmHE,
pacnpenenenue. ['pynnupoBka. Kpusbie. @opmaTbl BEKTOPHBIX PUCYHKOB. lcronb3oBaHue
KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paKeHHI.

[IpuHUUNIBI TOCTPOEHUS U PEJAKTHUPOBAHUS TPEXMEPHBIX Mojeneil. CeTouHble MOJEIH.
Marepuansl. MoaenupoBaHue UCTOYHMKOB ocBelleHMs. Kamepsl. AIUTHBHBIE TEXHOJIOTHH
(3D-mpunTEpHI). [TOoHATHE O BUPTYaTBLHOW PEATBHOCTH U JOMOJHECHHON PEabHOCTH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO
NHP®OPMATUKE HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yNbTAaThl OTPAXKAIOT TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIUXCS
PYKOBOJICTBOBAaTbCA  C(POPMUPOBAHHONW BHYTPEHHEW MO3MLIMEH JIMYHOCTH, CHCTEMOI
LEHHOCTHBIX OpHEHTAllMi, TO3WTHUBHBIX BHYTPEHHHX YOEKICHHH, COOTBETCTBYIOIIUX
TPaJAULMOHHBIM LIEHHOCTSIM POCCUIICKOT0 O0IIEeCTBa, paCIIMPEHUE )KU3HEHHOTO OMBITA U OIbITA
NeSITEIbHOCTH B MpOIecCcCe pealn3alliil CpeAcTBaMM y4eOHOTO TMpeaMeTa OCHOBHBIX
HaIIPABJIEHUN BOCIIUTATEIILHON AEATEIbHOCTH.

1) rpaKaaHcKOro BOCHHTAHMSI:

OCO3HAaHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)XCHHE 3aKOHA U
MPaBOMOPSKA, COOJIOJCHWE OCHOBOIOJIATAIOIINX HOPM HWH(POPMAIIMOHHOTO TIpaBa U
uH(OpMaIMOHHON 0€30TaCHOCTH;

TOTOBHOCTh TPOTHUBOCTOSITh HICONOTMH JKCTpEMH3Ma, HaIlMOHAIM3Ma, KceHohoouw,
JTUCKPUMUHAIIMKA TI0 COIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IPHU3HAKAM B
BUPTYaJIbHOM MPOCTPAHCTRBE;

2) MATPHOTHYECKOI0 BOCIIUTAHMSI:

[IEHHOCTHOE OTHOILIEHHWE K MCTOPHUYECKOMY HACIEeIHIo, MOCTIKeHusM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTUSX, IOHMMAaHHUE 3HAa4eHHs HMHPOPMATUKA KaK HAayKu B KHU3HU
COBPEMEHHOTO O0IIIEeCTBA;

3) AYyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOT0 MOBEACHMUSI; CIOCOOHOCTh
OILICHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOpPaJIbHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM 4Hclie B ceTu HTepHeT;

4) 3CTeTHYeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOUAs 3CTETUKY HAYyYHOIO U TEXHUYECKOTO
TBOpPYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3InYHbIE BUIBI HCKYCCTBA, B TOM YMCJIE OCHOBAHHOI'O HA

MCIIOJIb30BAaHUH HH(POPMAIMOHHBIX TEXHOJIOTHUI;

5) ¢uznyeckoro BoCUTAHUS:

chOpMUPOBAaHHOCTh 3JIOPOBOTO U Oe3omacHoro obpa3a >KM3HH, OTBETCTBEHHOTO
OTHOIICHHS K CBOEMY 3JIOPOBBIO, B TOM YHCIIE 32 CUET COONIOJCHHs TpeOoBaHMil Oe30macHoi
OKCIUTyaTalluu CPeJCTB HH(POPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;
6) TPyaoBOro BOCTIMTAHMSA:

TOTOBHOCTH K aKTHBHOH JCATEIHHOCTH TEXHOJOTHUSCKOM M COLMATBHOM HAIPaBJICHHOCTH,
CIOCOOHOCTh ~ WMHHUIIMMPOBATh, IUTAHUPOBATH M  CaMOCTOSITEILHO  BBINOJHATH — TaKYIO
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JESITeTHbHOCTB;
uHTEepec K cdepam mpodecCHOHANIBHOW IESATETbHOCTH, CBA3aHHBIM C HMH()OPMATHUKOM,
MPOrpaMMHPOBAHUEM U WH(OPMAIIMOHHBIMHA TEXHOJOTHSAMHU, OCHOBAHHBIMU Ha JIOCTIKEHHIX
HayKH WH(GOPMATHUKU M HAYYHO -TEXHHUYECKOTO IMPOrpecca, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynytieit mpodeccuu u peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBL;
TOTOBHOCTbh M CHOCOOHOCTh K 0Opa30oBaHUIO U caMOOOPa30BaHUIO HA MPOTSHKEHUU BCEM
KU3HU;

7) IKOJOrMYeCKOro BOCTIMTAHMA:
OCO3HaHHUE TTI00aJTBLHOr0 XapakTepa SKOJIOrHYeCKUX Mpo0IeM U MyTel UX peuieHus, B TOM
YHClIe C yYETOM BO3MOKHOCTEN HHPOPMATMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) IeHHOCTH HAYYHOI'0 MO3HAHUA:

chOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, JOCTIKEHHSIM HAyYIHO -TEXHHYECKOTO MPOrpecca U OOIIECTBEHHOM MPaKTHKH,
3a CYeT MOHUMAHHs POJH HHO)OPMAIMOHHBIX PECYpPCOB, HH()OPMAIMOHHBIX MPOIECCOB U
HH()OPMAITHOHHBIX TEXHOJOTUH B YCIOBHUIX MU(PPOBOI TpaHCchHOPMAIMKH MHOTHX chep KU3HH
COBPEMEHHOTO OOIIIEeCTBA;

OCO3HAHME IIEHHOCTH HAYYHOH JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO IEATEILHOCTh HHANBUAYAIBLHO U B TPYIIIIE.

B mporiecce MOCTMIKEHHS JHYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMPOrPAMMBI  T10
HHQOPMATHKE Y  OOy4aromMXCs  COBEPIICHCTBYETCS  OMOIMOHANBHBIA  WHTEIIEKT,
IPEIIOIATAIOIINN C(HOPMUPOBAHHOCTB:

CaMOperyJInpOBaHus, BKJTFOYAOIIIETO CaMOKOHTPOJTb, yMEHHE  TPUHAMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJANTHPOBATHCS K OMOIMOHAIBHBIM
HU3MEHEHHUSAM U TPOSBIIATH THOKOCTD, OBITH OTKPBITHIM HOBOMY

BHYTPCHHEH MOTHBAIIMM, BKIIOYAIONICH CTpeMIICHHE K JIOCTH)KECHHIO IIEIH M YCIEXY,
ONTHMU3M, HHUIIHATHUBHOCTh, YMEHHE JICHCTBOBATH, HCXOS U3 CBOMX BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIOMICH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTBIBATH €r0 MpPU OCYIIECTBJICHHM KOMMYHHKAIIUHM, CIIOCOOHOCTH K COYYBCTBHIO |
COMNEPEKUBAHHIO;

COIMAIbHBIX HABBIKOB, BKIFOUYAIONIMX CIIOCOOHOCTH BBICTPAMBATh OTHOILICHHUS C IPYTUMHU
JFOIbMH, 3a00THTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHQIUKTHL.

METAIIPEJIMETHBIE PE3YJIBTATDHI

B pesynbrare m3ydeHus WHGOPMATUKH Ha YPOBHE CpPETHETO 00IIero oOpa3oBaHUs Y
oOyuatomierocst OyayT cQOPMUPOBAHBI METANPEAMETHBIE PE3yNbTAaThl, OTPAKEHHBIC B
YHUBEPCAIBHBIX YUEOHBIX ACUCTBUSIX, a UMEHHO - IMO3HABATENIbHBIC YHUBEPCAIbHBIC yUeOHBIS
JICUCTBUSI, KOMMYHUKAaTUBHBIE yHHUBEpCAJIbHbIE yueOHBbIE JIEHCTBUS, PETYJSTUBHBIC
yHUBEpCAJIbHbIC Y4eOHbIE IeHCTBUSI, COBMECTHAS JCSITEIILHOCTD.
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IHo3HaBaTeJbHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH
ba3oBrble Jloruueckue JeicTBHs:

CaMOCTOSITEIPHO (DOPMYITUPOBATh W aAKTyaIM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh €€
BCECTOPOHHE;

yCTaHABJIMBAThH CYIIECCTBEHHBIA MPU3HAK WM OCHOBAHHMSI JIsI CPAaBHEHUS, KJIacCHU(PUKAINN
1 0000IIIeHHS;

OTIPEICIIATH LEHN JACATCILHOCTH, 33/IaBaTh MAPAMETPhI M KPUTEPUHU UX TOCTHKCHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pACCMAaTPUBAEMBIX SBIICHUSX; pa3padaThiBaTh
TUTaH PENICHUS MPOOJIEMbI ¢ YIETOM aHAJIM3a HMEIOIIUXCS MATEPHAITLHBIX U HEMATEPHAITLHBIX
pEeCypCoB;

BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHMBATh PUCKH MOCJICICTBUN JIEATSIBHOCTH;

KOOPJMHUPOBATh M BBHINOJHATH pPabOTy B YCJIOBHSAX peajbHOT0, BUPTYAIBLHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIILICHUE TIPH PEIICHUN XKU3HEHHBIX TIPOOJICM.

Ba3oBble ncciienoBarebcKne AeiCTBUSA:

BJIa/IETh HABBIKAMU y4e€OHO-HUCCIEA0BATENHCKON M MPOEKTHOM JNEATENbHOCTH, HABBIKAMU
paspernieHus npooseM, ClIoCOOHOCTBbIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJ/IOB
pElIeHHs MPAKTUYECKUX 3aj1a4, IPUMEHEHHIO Pa3INYHBbIX METOJIOB TIO3HAHMUS;

OCYUIIECTBIISITh PA3JIMYHBbIE BUJbI JEATEIBHOCTH MO TOJYYEHHWIO HOBOTO 3HAHUA, €ro
UHTEPIIpETAIN, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHbBIX YYEOHBIX CUTyalUsiX, B TOM
YHClIe IPU CO3JITAaHUU YUEOHBIX U COI[MAIBHBIX MPOCKTOB;

(dbopMUpOBaTh HAYUHBIN THUIT MBIIUICHUS, BIAJAECTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU
HOHSTUSIMU M METOJAMH;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]aud B OOpa30BaTENbHON JEATETHHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISBJISITh MPUYUHHO-CIICJICTBEHHBIE CBS3M M aKTyalM3UpOBATh 3a/lady, BBIIBUTAThH
TUMOTE3y €€ pelIeHHs, HaXOAUTh apryMEHThl Ui JI0Ka3aTellbCTBa CBOMX YTBEPXKIECHUH,
3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOJYUYECHHBIE B XOJ€ PELICHHUS 3a/1a4i PE3YIbTaThl, KPpUTUUECKU
OILICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX yCIIOBUSX; 1aBaTh
OILICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OMBIT; OCYIIECTBISAThH
I[eJIeHANPaBIIEHHBIN MOUCK MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBUS B MPOPECCUOHATLHYIO
cpeny;

yMETh TIEPEHOCHTh 3HAHMS B TIO3HABATEIbHYID U NPAKTHYECKYIO  00JIacTu
KU3HENIEATEeIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEIMETHBIX 001aCTe; BBIIBUTATh HOBBIC
UJIeH, peiaraTh OPUTUHATIBHBIC MTOAXO0/IbI M PEIICHHS], CTABUTH NMPOOJIEMbI U 3a]a49H,
JIOITYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

Pabora c undopmanmeii:

BJIAJICTL HABBIKAMU  IMOJIYUCHUS I/IH(I)OpMaL[I/II/I N3 HCTOYHUKOB pPa3HbIX THIIOB,
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CaMOCTOSITEIbHO ~ OCYHIECTBJISTh IOWUCK, aHalIM3, CHCTEMATHU3allMI0 M HMHTEPIPETALHUIO
MH(pOpMALMK pa3IUYHbIX BUI0B U (JOPM MPEACTABICHHUS;

CO3/1aBaTh TEKCTHI B Pa3JIMYHbIX (JOPMATAX C YUETOM Ha3HAUEHUS MHPOPMALIMU U LIETEBOU
ayJIMTOpUH, BbIOMpask ONTUMANIbHYIO (hOpMY IPEJCTABICHUS U BU3YyaIU3aLUU;

OLICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(POpPMAIMHU, €€ COOTBETCTBHE NMPABOBBIM U
MOPAJIbHO -3TUYECKUM HOpMaM;

UCIIOJIb30BaTh CpeACTBA HMHPOPMAIMOHHBIX W KOMMYHHMKAI[MOHHBIX TEXHOJOTUH B
pEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPIraHMU3AIlMOHHBIX 33Ja4 C COOJI0JCHHEM
TpeOOBaHUIN SPrOHOMUKHU, TEXHUKH 0€30M1aCHOCTH, TUTHEHBI, pECypcoCcOepeKeHUsI, TPABOBBIX U
ATUYECKUX HOPM, HOpM HH(OpPMAIIMOHHOIN 0€30MacCHOCTH;

BJIAJCTh HaBbIKAMHU pAclO3HABAaHUS W 3alllUThl MHPOpMalUU, HHYOPMAIIMOHHON
0€30MacCHOCTH JINYHOCTH.

KoMMyHnKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIC 1eHCTBUA
Oo0menue:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BCeX cdepax KU3HU;

pacro3HaBaTh HEBEpOaJbHBIE CpPEJCTBA OOIIEHHWsA, MOHMMATh 3HAYCHHE COIHMATbHBIX
3HAKOB, PacMo3HaBaTh MPEANOCHIIKA KOHPIMKTHBIX CUTYAIIMH U CMATYaTh KOH(MIUKTHI;

BIIaJIETh PA3IMYHBIMU CTIOCOOaAMU OOIIEHHUS ¥ B3aUMOICHCTBHSI, apTYMEHTUPOBAHHO BECTH
JUAJIOT, YMETh CMATYATh KOH(DIUKTHBIC CUTYAIIUH;

Pa3BEpPHYTO U JIOTMYHO H3JIaraTh CBOKO TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

CoBMecTHAA 1eITEJIbHOCTD:

IIOHUMATb U UCIIOJIb30BaTh IIPCHUMYIICCTBA KOMaHI[HOﬁ u HHI[I/IBH,Z[yaHBHOI)'I pa6OTBI;
BI)I6I/IpaTI> TCMAaTUKY U MCTOJAbl COBMCCTHBIX ﬂeﬁCTBHﬁ C yucTOM 06IIII/IX HHTCPCCOB "
BO3MOXKHOCTEN KaXXI0I'0 4JICHa KOJIJICKTHUBA,

IIPUHUMATL MCJIU COBMECTHOU ACATCIIBHOCTH, OPIaHU30BbBIBATL W KOOPAWMHHPOBATH
HeﬁCTBHH 10 UX OJOCTHUKCHHIO. COCTABJIATH IIJIaH ﬂeﬁCTBHﬁ, paciipeaciiitTe pojin ¢ Yy4CTOM
MHEHHH YY4aCTHHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOM PaOOTHI;

OLOCHUBATH KAYCCTBO CBOCT'O BKJIaJla U KAXKAOI'O Y4aCTHHKA KOMaH/IbI B 06IJ_[I/II7I pe3yiabTar
0 pa3paboTaHHBIM KPUTEPHSIM;

InpcajiaratTb HOBBIC IIPOCKTBI, OOCHUBATHL MACHU C ITO3WIHHW HOBU3HLI, OPUIHHAJIbHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYH_ICCTBHHTL IMO3UTUBHOC CTPATCrH4YCCKOC IIOBCACHUC B PA3JIMYHBIX CI/ITyaI_[I/IHX,
IIPOABJIATE TBOPUYCCTBO U B006pa)KeHI/Ie, 6BITI> HNHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC YUeOHbIE 1eiiCTBUA
Camoopranuszanmsi:

CaMOCTOSTCIIBHO OCYHICCTBJIATH IMO3HABATCIbHYIO JCATCIILHOCTDL, BBIABJIATH HpO6HCMBI,
CTaBUTh U (OPMYyIHUPOBATh COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHOW NEATEITLHOCTH W
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KU3HECHHBIX CUTyalUsX;

CaMOCTOATEIBHO COCTABJIATH IUIAH PELIEHUS IPOOJIEMBI C YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTEHUI; TaBaTh OLIEHKY HOBBIM CUTYALIUSIM;

pacIMpsATh paMKU y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; AeTaTh
OCO3HAHHBII BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUIIMH B pa3HBIX 00JaCTIX
3HaHUM, TOCTOSHHO MOBBIIIATh CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIaJICTh HABBIKAMU IMO3HABATEILHON pedIieKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JEHCTBUI
Y MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOIb30BATh MPUEMBI PeIICKCUU
JUIS OLIEHKU CUTYallMH, BIOOpa BEPHOT'O PEILIEHUS;

OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHUS [0 UX CHWKEHUIO; IPUHUMATD

MOTHBBI U apTYMEHTBI JPYTHX P aHAIIM3€ Pe3yIbTaTOB JEATEIbHOCTH.

IpunsaTHsA ceds1 M APYrUX:
NPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTAaTKU U JOCTOMHCTBA;
IPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPH aHAJIM3€ PE3YJIbTaTOB JCSITEIILHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKY;
pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIMH JIPYTOT0 YeIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

B mporecce u3yuenus kypca uHpoOpMaTMKH yriayoineHHoro ypoBHs B 10 kJjacce
oOy4JaroruMucs OyyT TOCTUTHYTHI CIACAYIOIINE MPEIMETHBIC PE3yIbTaThI:

BJIaJICHUE TIPEACTABJICHUSAMH O POJU MHGOPMAIMKM W CBSI3aHHBIX C HEW MPOIECCOB B
PUPOJIE, TEXHUKE W OOIIeCcTBE, MOHATUIMHU «UHPOpMAIHL), «HH(POPMAIIMOHHBIN TIPOIIECCY,
«CUCTEMay», «KOMIIOHEHTBI CHCTEMBI», «CHUCTEMHBIN 3 (deKrT», «MHPOpPMAIIMOHHAS CHCTEMaY,
«CHUCTEMa yIPaBICHUN;

BIIaJICHWE METOJaMH TIOMCKa HWHGopMaruu B ceTu MHTepHET, yMEHHE KpUTHYCCKU
OIICHUBATh MH(OPMAITHIO, ITOTYUYSHHYIO U3 ceTH MIHTepHEeT;

yMEHHE XapaKTepH30BaTh OOJbIINE JaHHBIC, MPUBOIUTH MPUMEPHl HMCTOYHHUKOB HX
MOJTyYeHUsT W HaIlpaBJICHUS HCIIOIb30BaHUS, YMEHHE KIacCH(PUIIMPOBATH OCHOBHBIC 3a7a4d
aHaJu3a JaHHBIX (MPOTHO3WpPOBaHUE, KiIacCHU(HKAIIMS, KIacTepu3alvs, aHaIN3 OTKIOHCHHA),
MMOHUMATh TIOCJICIOBATEILHOCTh PEIISHUS 3a7a4 aHaIu3a JaHHBIX: COOp NMEePBHYHBIX JAHHBIX,
OYMCTKA W OIlEHKa KadecTBa JAHHBIX, BHIOOP H/WIIM IMOCTPOCHHE MOJCIH, Npeodpa3oBaHUE
JAHHBIX, BU3yaIM3allds TaHHBIX, HHTEPIPETAIUS PE3yIbTaTOB;

MMOHUMAHWE OCHOBHBIX IPHHIIUIIOB YCTPOMCTBA M ()YHKIIMOHHPOBAHHS COBPEMCHHBIX
CTAllMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB, TCHACHIIMH Pa3BUTHS KOMITBIOTEPHBIX
TEXHOJIOTHH;

BIIQJICHNE HaBBIKAMH pAOOTHI C OINEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMH BUIAMU
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MIPOrpaMMHOI0 00ecTieueHus AJIsl PeleH sl y4eOHbIX 3a/1a4 110 BIOPAHHOM CrielMan3aliu;

HaJIM4YMe MPEICTaBICHUN O KOMIIBIOTEPHBIX CETSX M MX POJIM B COBPEMEHHOM MHpE, O
0a30BBIX MPUHIUIAX OpraHU3aluU U (PYHKIIMOHUPOBAHMS KOMIIBIOTEPHBIX CETeH, 00 o0umx
NpUHIMNAX pa3pabOTKU U GYHKIMOHUPOBAHUS UHTEPHET -IIPUIIOKEHHUI;

MOHUMaHHe yrpo3 HHPOPMALMOHHOW O€30MMaCHOCTH, UCIIOIH30BAaHUE METO/IOB U CPEICTB
MPOTUBOJCHCTBUSL 3TUM yrpo3aMm, COOJ0JeHHEe Mep Oe30MacHOCTH, MPEIOTBPALAIOIINX
HE3aKOHHOE pPaclpOCTPaHEHUE IMEPCOHAIBHBIX NAaHHBIX, COOIIOACHHE TPEeOOBAHUM TEXHUKU
0€30MMaCHOCTH U TUTUEHBI IpU padOTe ¢ KOMIIBIOTEpAMU U IPYTUMHU KOMIIOHEHTaMU U(POBOTO
OKpYXEHHMsI, TIOHHUMaHHE MPaBOBBIX OCHOB MCIIOJIb30BAaHUS KOMIIBIOTEPHBIX MporpaMm, 0a3
JaHHBIX U paboThI B ceTH VIHTepHET;

MOHMMAaHHe OCHOBHBIX MPUHIUIOB TUCKPETU3ALUU PA3IMYHBIX BUAOB HH(GOpMALINH,
yMEHHUE OnpelensTh UHPOPMAMOHHBIN 00bEM TEKCTOBBIX, IPAPUUECKUX U 3BYKOBBIX JTAHHBIX
MIPU 3a/IaHHBIX TapaMeTpax JUCKPETU3ALUHU, YMEHUE ONPEAEIIATh CPEIHIOI CKOPOCTh Mepeiavn
JAaHHBIX, OLICHUBATh U3MEHEHNE BPEMEHHU Mepeaayuu Npu U3MEHEeHUH NHPOPMallMOHHOTo 00bema
JAHHBIX M XapaKTEPUCTUK KaHala CBS3U;

YMEHHME HCIIOJIB30BaTh IPU PELICHUM 3a/1ad CBOWCTBA ITO3MLMOHHOW 3allUCH 4YHCEl,
QITOpPUTMA ITIOCTPOCHHMs 3alMCH 4YKCJIA B TO3MIMOHHOM CHCTEME CUHCICHHUS C 3aJaHHBIM
OCHOBAaHHEM U IIOCTPOEHUS YHCIIA T10 CTPOKE, COAEPIKAILEH 3alIUCh ITOTO YUCIIA B TIO3ULIMOHHOM
CUCTEME CUUCJICHHS C 3a/IaHHbIM OCHOBAHUEM, YMEHHE BBITIOJIHATh apu(pMETHUECKUE ONepaliu
B [TO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHUE BBINOJHATh INPEOOpa3oBaHUs JIOTMYECKHX BBIPAXKEHUH, HCHOJIb3Ys 3aKOHbI
anreOpbl  JIOTMKM, YMEHHE CTPOMTH JIOTHYECKOE BBIPAKEHHE B JIU3BIOHKTUBHOM WU
KOHBIOHKTHBHOM HOpPMAaJbHBIX (opMax IO 3aJaHHON TaOiuile HWCTUHHOCTH, MCCIEN0BaTh
00JIaCTh HCTUHHOCTH BBICKA3bIBAHUS, COJEpIXKALLEro IEepeMEHHbIE, pellaTb HECIOXKHbIE
JIOTUYECKUE YPABHEHHUS U CUCTEMBI YPABHEHUI];

HNOHUMaHHe 0a30BBIX AJITOPUTMOB OOpPAaOOTKM YHMCIOBOM M TEKCTOBOM HH(pOpMaIuu
(3anMch yMcena B MO3UIMOHHOW CHUCTEME CUMCICHMs, HaXOXKJICHHE BCEX IPOCTBHIX YHUCEN B
3aJJaHHOM JIMana3oHe, 00paboTKa MHOTOPa3psiIHBIX LEbIX YUCEN, aHAJIN3 CUMBOJIBHBIX CTPOK U
IpYTUX), aJTOPUTMOB MOMCKAa U COPTHUPOBKU, YMEHHE ONPEAEIATh CIOKHOCTh M3y4aeMbIX B
Kypce 0a30BBIX aJTOPUTMOB (CYMMHpPOBaHHE 3JIEMEHTOB MAacCHUBa, COPTHUPOBKAa MacCHUBa,
nepeGopHbIE aJrOPUTMBI, ABOUYHBIN MOMCK) U MPUBOJUTH MIPUMEPHI HECKOJIBKUX AITOPUTMOB
Pa3HOM CJI0KHOCTH JJIsl PELICHUS OJHOM 3a7auu;

BJIaJICHHE YHUBEPCAIBHBIM SI36IKOM IPOrpaMMHUpOBaHus BeIcokoro yposHs (Python, Java,
C++, C#), npeacraBieHusiMH O 0a30BBIX THIIAX JAHHBIX W CTPYKTypax JaHHBIX, yMEHHUE
UCIIOJIb30BaTh OCHOBHBIE YIPABIAIOIIME KOHCTPYKIUH, YMEHHE OCYIIECTBIIATh aAHAJIN3
MPEUIOKEHHOW MPOTrpaMMBbI: OMPEAEATh Pe3yJabTaThl padOThl HMPOTpamMMbl MPH 33TaHHBIX
UCXOJHBIX JIaHHBIX, ONPEIENATh, NPU KAKMX HCXOJHBIX JAHHBIX BO3MOJKHO IIOJYy4YEHUE
yKa3aHHBIX PE3yJbTaTOB, BBISBIATH JaHHBIE, KOTOPbIE MOTYT IPUBECTH K OMIMOKe B padbote
porpamMmmsl, GOPMYIHPOBATH MPEATIOKEHHS 110 YIyUIIEHUIO IPOrPAMMHOTO KOJ1a;

YMEHHME CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE TOKYMEHTBI U JEMOHCTPAIlMOHHBIE
MaTepHajibl C MCIOJIb30BAHUEM BO3MOXHOCTEW COBPEMEHHBIX IPOIPAMMHBIX CpPEACTB U
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00J1auHBIX CEPBHUCOB;

YMEHHUE UCIOIb30BATh 3JIEKTPOHHBIC TAOIUIIBI IS aHATIN3a, IPEACTaBICHUSI U 00paboTKH
JaHHBIX (BKJIIOYAash BBIYMCICHHE CYMMBI, CPEIHEro apu(MeTndeckoro, HawuOOIBIIET0 U
HAaMMEHBIIIETO 3HAUYCHUH, PEIICHHE YPaBHEHHIA, BHIOOP ONTHUMAaIbHOTO PEIICHHUS, TOA00D TUHUN
TPEH/1a, peIIeHHE 3a]ay POrHO3UPOBAHNA).

B mpouecce u3ydenus kypca HHPOpMATHKU yriayOneHHoro ypoBHs B 11 kJjacce
oOy4aromuMucs 0y1yT TOCTUTHYTHI CIEAYIOLUE IPEIMETHBIE pe3yabTaThl:

YMEHHUE CTPOUTh HEPaBHOMEPHBIE KOJIbl, JOIMYCKAOIIUME OAHO3HAYHOE JEKOJAUPOBAHUE
cooOmieHui (mpeuKCHbIE KOJMBI), MCIOIB30BaTh MPOCTEHUIINE KOABI, KOTOPHIC IMO3BOJISIOT
oOHapyXUBaTh U UCIPABJIATH OLIMOKHU MPH Mepeaade JaHHbIX, CTPOUTH KO, 00eCIeunBarOIINUM
HAaMMEHBUIYI0 BO3MOXKHYIO CPEIHIOI0 JJIMHY COOOIIEHHS MPU M3BECTHOM 4YacTOTE CHUMBOJIOB,
MOSICHATH IPUHLIMITBI pa0OTHI IPOCTHIX AITOPUTMOB CHKATUS JaHHBIX;

YMEHHUE pellaTh aJIrOpUTMUYECKUE 3a/1ayd, CBSI3aHHBIE C aHaIM30M TIpadoB (3amauu
MOCTPOCHHUS] ONTHUMAJILHOTO NYTH MEXKIY BeplIMHamMu Trpada, ompeneieHus KOJIMYecTBa
pa3IMYHBIX MyTed MEXIy BepIIMHAMH OPUEHTHPOBAHHOIO allMKINYecKoro rpada), ymeHue
UCIIOJIB30BAaTh JEPEBbS IPU AHAIM3E M IIOCTPOCHMM KOJOB M [UIsl TPEICTaBICHUS
apuMeTHUECKUX BBIPAXKEHHM, MPHU PEIIeHUH 3373y MOUCKA U COPTUPOBKU, YMEHUE CTPOUTH
JIEpEeBO WUTPHl MO 3aJ[aHHOMY aJITrOpPUTMY, pa3pabaTbiBaTh U OOOCHOBBIBATh BBIMTPBHIIIHYIO
CTPaTETruIo UIPHI;

yMeHHe pa3pabaTbIBaTh U PEAIM30BBIBATH B BUE MTPOrpaMM 0a30BbI€ aIrOPUTMbI, YMEHUE
UCIIOJIB30BATh B IIPOrpaMMax JIaHHbIE PAa3JIMYHBIX TUIIOB C YYETOM OTPAHWYEHUN Ha JHUANa30H
UX BO3MOXKHBIX 3HAQUEHUH, NMPUMEHSTH IMPHU PELIEHUU 3aJady CTPYKTYpbl JAAHHBIX (CIHCKH,
CJIOBapH, CTEKH, O4YEpeaM, JEpeBbs), HCIOIb30BaTh 0a30Bble OINEpalUUd CO CTPYKTypaMu
JAHHBIX, IPUMEHSATH CTaHAAPTHBIE U COOCTBEHHBIEC MOANPOTPAMMBI JUII 00PAOOTKH YUCIOBBIX
JAHHBIX M CHUMBOJIBHBIX CTpPOK, HCIOJIb30BaTh NpHU pa3paboTKe MporpamMm OHOIMOTEKU
HOJIPOrpaMM, 3HATh (PYHKIIMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAIIbHBIX CPEICTB CpEIIb
pa3paboTKu, yMEHHE UCTIOIB30BaTh CPEACTBA OTIAJAKH MPOrpaMM B cpejie IPOrpaMMUPOBaHUS,
yMEHUE JOKYMEHTHUPOBATh POTPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHUIIBL;

BJIaJICHHE OCHOBHBIMH CBEJICHUSIMU O 0a3axX JaHHBIX, UX CTPYKTYype, CPEACTBAX CO3MaHUS
1 pabOThI C HUMU, YMEHHUE UCTIOJIb30BaTh TAOIUYHbIE (PENAIUOHHbIC) 0a3bl JAaHHBIX (COCTABIISTH
3anpochl B 6a3aX JaHHBIX, BBITIOIHSATH COPTUPOBKY U TIOUCK 3amucei B 6a3e TaHHBIX, HATIOIHATh
paspaboTaHHy0 06a3y JaHHBIX) U CIIPABOYHBIEC CUCTEMBIL;

YMEHHUE HCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMaTHUECKUE MOJICNIN JUIs aHAaJIN3a 0OBEKTOB U
MPOIECCOB:  (OPMYJIHPOBATh II€b MOAETUPOBAHMS, BBIIOJIHATH aHAIW3 PE3YJIbTATOB,
MIOJIyYEHHBIX B XOJE€ MOJEIMPOBAHMS, OLICHMBATh COOTBETCTBUE MOJEIU MOJECIUPYEMOMY
00BEKTY WJIH MPOIIeCCy, MPEACTABIATh Pe3yIbTaThl MOACTUPOBAHMS B HATJISTHOM BU/IE;

YMEHHE OPraHHU30BbIBaTh JIMYHOE MH(POPMALMOHHOE MPOCTPAHCTBO C HCIOJIb30BAHUEM
Pa3IUYHBIX CPEJCTB HU(PPOBBIX TEXHOJIOTUH, TOHUMaHUE BO3MOKHOCTEH HU(POBHIX CEPBUCOB
rOCYJIapCTBEHHBIX YCIIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBHCOB;
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MOHMMAaHHE OCHOBHBIX MPUHLUIIOB padOThI, BO3MOKHOCTEN U OIrpaHUYECHUS] TPUMEHEHHUSI
TEXHOJOTUI MCKYCCTBEHHOI'O MHTEJIEKTA B PA3JIMYHBIX 00JIACTAX, HAIMYME MPEACTABICHUN O
Kpyre pelmaemMblXx 3a7ad MallMHHOTO O00yudeHus (pacrno3HaBaHUs, KIacCUPUKALUUA U
MPOTHO3UPOBAHMS) HAJWYUE TMPEJACTABICHUA 00 HCHOJb30BAaHUU HMHGOPMAIMOHHBIX
TEXHOJIOTUH B Pa3IMUHBIX MPO(ecCHOHANbHBIX Cepax.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanune
Ne KonnuectBo OCHOBHBIE BUJIBI ACSTEIBHOCTH
/i1 | PA3MenoB 1 TeM y4eOHOro [IporpamMmMHOE coaepxkanue
II/II 1acoB 00yJaromuxcs
npeaMera

Paznea 1. ludposasi rpaMoTHOCTH

1.1 [Kommsrorep - 6 AHQJIM3UPOBATH YCIOBHS UCIIOJIb30BAHUS

YHUBEPCAJILHOC TpeOGoBaHus TEXHUKH 0€30MTACHOCTH U KOMIIBIOTEPA U JIPYTUX JOCTYITHBIX

YCTPOUCTBO 00pabOTKH
TTAHHBIX

TUTHEHBI IPU paboTe ¢ KOMITbIOTEpaMU U
TIPYTUMU KOMITOHEHTaMH ITU(POBOTO
OKPY’KEHHSI.

[TpuHIMIIBL paOOTHI KOMITBIOTEPOB U
KOMIBIOTEPHBIX CUCTEM. ApXHUTEKTYypa (HOoH
Heiimana. ABTOMaTH4Y€CKOE BBIITOJTHEHUE
porpammsl npoueccopom. OneparuBHasi,
[MOCTOSIHHASL U TOJITOBPEMEHHAs MaMSTh.
OOMeH TaHHBIMH C TIOMOIIIBIO IIKH.
KonTpoiutepsl BHEIIHUX yCTpOUCTB. [Ipsimon
TOCTYTI K TAMSATH.

OCHOBHBIE TEHJICHLIUH Pa3BUTHUS
KOMIIBIOTEPHBIX TeXHOJIOrui. [lapajuienbHbie
BBIYVCIICHUS.

KOMITOHEHTOB IIU(POBOTO OKPY>KEHUSI C
TOYKH 3pEHUs TpeOOBAHUM TEXHUKHU
0€30MacHOCTH ¥ TUTHUEHBI.

OnuceIBaTh COCTAaBHBIC YACTH U MIPUHIIMUIIBI
paboThl KOMITBIOTEPOB, MOOMIIBHBIX
YCTPONCTB, KOMITbIOTEPHBIX

CHUCTEM.

XapakTepu3oBaTh KOMIIBIOTEPHI PA3HBIX
[MOKOJICHUM.

Vckath B cetn MIaTEpHET HIHDOpMAITHIO 00
OTEYECTBEHHBIX CIICIMATUCTAX, BHECIITUX
BKJIaJ] B pa3BUTHE

BBIUKMCIIUTEIIbHON TEXHUKU.

[IpuBOIUTH pUMEDHI,
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MHOIOnponecCOpHbIE CUCTEMBI.
Cynepkomnbrorepsl. PacnipeneneHusie
BBIYMCIIUTENILHBIC CUCTEMBI U 00paboTKa
00IbIIMX JaHHBIX. MOOUIIbHBIE IUPPOBBIE
YCTPOWCTBA U UX POJIb B KOMMYHUKALHAX.
BCTpOEHHBIE KOMIIBIOTEPHI.
MukpokoHTposuiepbl. POGoTH31poBaHHbIE
[IPOU3BOJCTBA

[OATBEPKIAIOIINE TCHACHIIUN PA3BUTHS
BBIYMCIIUTEIBHON TEXHUKHU.

[10sICHATH CYIIHOCTH MapajuIeIbHBIX
BbIYMCIICHUH. [[puBOAUTE TpUMEpHI 3a1a4,
JUTSI pELLICHHS] KOTOPBIX

[IPUMEHSIOTCS CYyNIEPKOMIIBIOTEPHBIE
TEXHOJIOTUHU WJIN TEXHOJIOTUH
[pacrpeeIeHHbIX BBIYMCICHUM.
XapakTepu3oBaTh POOOTU3HUPOBAHHBIC
POM3BO/ICTBA, MOOMJIbHBIE IU(DPOBBIE
YCTPOWCTBA U UX POJIb B KOMMYHUKAIUAX

1.2

[IporpamMHOe
oOecrieueHue

[Iporpammuoe obecrieueHuEe KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. Buipl
POrpaMMHOTO 00ecriedeHHs U UX
HazHayeHne. OCOOEHHOCTH MTPOrPAMMHOTO
oOecrieyeHus] MOOMIIbHBIX YCTPOUCTB.
[TapamienbHOE IPOrpaMMUPOBAHHUE.
CucreMHOE TIpOrpaMMHOE OOecTIeUeHuE.
OrnepalliOHHbIE CUCTEMBI. Y TUJIHTBHI.
/{paiiBepsl ycTpoilcTB. UHCTAILITAIMS 1
NIEVMHCTAIUISIIUS IPOTPAMMHOTO
oOecrieueHus.

@DaiisioBble cucTeMbl. [I[pruHIUTIIBI
pa3MenieHus: 1 UMeHOBaHUs (aiiioB B
nonroBpeMeHHOM mamsty. [1[abnons! st

onucaHus rpynn ¢aiiios.

PaGoTaTh ¢ rpaduieckum uHTEpPeiicom
onepanronHoi cuctemsl (OC),
CTaHJIAPTHBIMU U CITy>KCOHBIMU
NPUIIOKCHUSIMH, (PAHIIOBBIMA MEHEKEPAMHU.
COOTHOCUTH BUJIBI JIMIICH3UI Ha
WCTI0JIH30BAHHUE TTPOTPAMMHOTO 00CCIICUCHHS
Y TIOPSIIOK €T0 MCITOJIb30BaHUS U
pacnipoctpaneHus. [IpuBoAUTE IpUMEpPHI
MPOIPUETAPHOTO U CBOOOTHOTO
MPOrPaMMHOTO 0OecIieYeHHs,
MpeIHA3HAYEHHOTO JIJIsl PEIICHUS OJTHUX U
TeX ke 3a1a4. Ha3pIBaTh OCHOBHBIC
MPaBOHAPYIIICHUS, UMEIOIIE MECTO B

00J1aCTH MCTIONB30BAHUS TPOrPAMMHOTO
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3akoHonarenbcTBO Poccuiickont denepanuun
B 00JIACTH MPOrPAaMMHOTO O0ECIICUEHHS.
JlutieH3upoBaHue TPOrpaMMHOTO
obecrieueHus U UGPOBBIX PECYPCOB.
[IponpueTapHoe u cBOOOAHOE MPOTPAMMHOE
oOecnieuenne. Kommepueckoe u
HEKOMMEPUYECKOE MCTIOIb30BaHUE
MPOrpaMMHOTO obOecriedeHus U [UPPOBHIX
[pecypcoB.

OTBETCTBEHHOCTh, yCTaHABIMBAEMas
3aKkoHOAATeNbCTBOM Poccuiickoit Penepanuu
3a HEIIPABOMEPHOE UCIOJIb30BaHUE
POrpaMMHOTO obOecriedeHus U [UPPOBHIX

pecypcoB

oOecrieueH sI, © OTBETCTBEHHOCTh 32 HUX,
[PEyCMOTPEHHYIO 3aKOHOAATENHCTBOM PD.
IIpakmuueckue paéomor*:

1. Hncmannauusa u oeuncmaniayus
npozpamm

1.3.

KOMHLIOTepHLIe CCTHU

[[pUHIUITBI TOCTPOCHHMS U allapaTHBIC
KOMITOHEHTHI KOMITBIOTEPHBIX CETCH.
CeteBbie poToKOIbl. CeTh IHTEpHET.
Anpecarus B ceTu VIHTepHeT.

[IpoTtokoibl cteka TCP/IP.

CucreMa JJOMEHHBIX HUMEH.

Pasnenenue |IP-ceTn Ha moaceTH ¢ MOMOIILIO
Macok nojacerei. CeTeBoe
aaMuHECTpUpOoBanue. [lonydeHne naHHbIX O
CETEBBIX HACTPOMKaX

[TosSICHSITH IPUHITUIIBI TTOCTPOCHUS
KOMITBIOTEPHBIX CETCH.

BrIIBIATE 0011I€€ M pa3Iuyus B OpraHU3alnu
JTOKaJIbHBIX U I100aTbHBIX KOMITBIOTEPHBIX
cerell. [IpuBoUTH IpUMEPHI IPOTOKOJIOB
creka TCP/IP ¢ onpeneneHHBIMU
GYHKITUSAMU.

M crionp30BaTh Macku IOJACETEN I
pazouenus IP-ceTu Ha mojIceTH.
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KoMmnbloTepa. lIpoBepka Hamuuusg CBSI3U C
y3aom  cetu. OrmpeneneHue  Mapuipyra
NIB>KEHUS MTAKETOB.

Buabl nesrenbHOCTH B ceTh MIHTEpHET.
CepBucel atepuera. ['eonHpopManinoHHbie
CHUCTEMBI.

['eos10KallMOHHBIE CEPBUCHI PEAIBHOTO
BpEMEHU (HarpuMep, JOKaIUs MOOUIbHBIX
TeIe(OHOB, ONPECIICHNUE 3arPyKEHHOCTH
ABTOMAarucTpaeii), ”HTEpHET-TOPTrOBJIs,
OpOHMpPOBaHKE OMIIETOB U TOCTUHUIL.
['ocyapcTBEHHBIE JIEKTPOHHBIE CEPBUCHI U
ycinyru. CouuanbHble CeTH - OpraHu3alus
KOJUIEKTUBHOT'O B3aUMOJICUCTBUS 1 OOMEHA
naHHbIMU. CeTeBOil 3TUKET: NpaBUiia
noBeieHus B KubepripoctpaHcTse. [Ipobnema
MOJTMHHOCTH TIOJIy4€HHON MH(GOpMAIIUU.
OTKpBITBIE 00pa30BaTEIILHBIE PECYPCHI

[IpuMeHATH IPOTPaMMHOE 00ECIICUCHUE JITSI
POBEPKHU PabOTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomul:

1. Cemesoe aOomunucmpuposanue

1.4

NudopmanmonHas
0€301acHOCTh

TexHOreHHbIE M SKOHOMUYECKHE
YTPO3bI, CBSI3aHHBIE C UCIOJIB30BAaHUEM
WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TexHoJorui. Oo1me mpooIeMbl 3aIUThI
uHpOpMAMK U UHPOPMAITMOHHON
0€30MacHOCTH.

XapakTepu3oBaTh CyIUIHOCTb IMOHITUN
«HH(pOpPMAITMOHHAS] 0€30TTACHOCTHY, «3aIIUTa
uHGOpMALTUNY.

DopMyIUpoBaTh OCHOBHBIE TIPAaBUIIA
MH(POPMAIIMOHHON 0€30MacCHOCTH.

AHaHI/I3I/IpOBaTB 3daKOHOAATCIIbHYTO
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CpeactBa 3amuThl UH(HOPMALIUU B
KOMITBIOTEPaX, KOMITBIOTEPHBIX

CETSAX M aBTOMATU3UPOBAHHBIX
WH(OPMAIIMOHHBIX CUCTEMaX.

[IpaBoBOE 0OecreueHrne HHPOPMAITMOHHON
6e3omnacHocTu. [Ipenorspaienue
HECaHKIIMOHUPOBAHHOTO JOCTYIA K JINYHOU
KoH(uAeHIIMATBHOU HHPOpPMAITIH,
XpaHAIIeNcs Ha IEPCOHATLHOM KOMITBIOTEPE,
MOOWJIBHBIX YCTPOMCTBAX.

BpenonocHoe nporpaMmmHoe obecrieueHue u
crtocoObI O0pPLOBI ¢ HUM. AHTUBHPYCHBIC
nporpaMmMbl. OpraHu3anus JMYHOTO apXUBa
uH(popmanuu. PesepBHOE KOTMpOBaHHUE.
[TaponpHas 3ammTa apxusa.

[[udpoBaHue NaHHBIX.

CUMMETpUYHBIE U HECUMMETPUYHBIC
QL.

[[Indper mpocToit 3aMEHBI.

[Mudp Le3aps.

[Hudp Buxenepa.

Anroputm mudpoBanusi RSA

0a3y, Kacarollytocss HH(HOPMALIMOHHOU
0€30MacHOCTH.

[IpuMeHsTh cpencTBa 3alIUTHl HHPOPMAIIHH:
OpaHIMayspbl, aHTUBHPYCHBIE TTPOTPAMMBI,
MapoJIMPOBaHNE M ApXUBHPOBAHNE,
mrQppoBaHue.

[IpenoTBpaIaTh HECAHKITMOHUPOBAHHBIN
TIOCTYTI K JTMYHOU KOH(PUACHIINAITBHOM
MH(pOpMaLMY, XpaHsILIencs Ha
[IEPCOHATIBHOM KOMIIBIOTEPE, MOOMIIBHBIX
ycrpoiictBax. Ilpakmuueckue padomowi:
1. Aumueupycuwvie npozpammoL.

2. lllughposanue oanmnwvix

Mtoro no paszageny
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Pa3znes 2. Teoperuyeckue OCHOBbI HHGOPMATHKH

2.1

[IpencraBnenne
MH(OpMAaLIUY B
KOMITBIOTEpE
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Wudopmanusi, TaHHBIC U 3HAHUS.
H(popMaIMOHHBIE MPOIIECCH B IPUPOJIC,
TEXHHUKE U obmiecTBe. HenpeprIBHBIC U
TUCKPETHBIC BETUYHHBI M CUTHAJIBL.
Heo0XxoamMoCTh TUCKpeTU3aIuu
uH(pOpMaLIUY, TPeIHA3HAYEHHOU JIIs
XpaHeHus, iepeaadun u 00paboTKu B

I (QPOBBIX

CUCTEeMaXx.

JIBOMYHOE KOJAUPOBAHUE.

PaBHOMEpHBIE U HEPABHOMEPHBIE KO/IBI.
JlexoaupoBaHue COOOIEHUH, 3alTMCAHHBIX C
MOMOII[BI0 HEPABHOMEPHBIX KOJIOB. Y CJIOBHE
®ano. [locTpoeHrne 0JHO3HAYHO
NIEKOMPYEMBIX KOJIOB C TIOMOIIBIO JiepeBa.
EquHUIBI n13MEepeHUsT KOJIMYECTBa
uH(popManuu. AnQaBUTHBIA MOAXOI K
OIICHKE KOJINYeCTBa NH(POPMAIIUU.
Cucremsl cuncieHus. PazBepHyTas 3anuch
[EJBIX U TPOOHBIX YKCE B TTO3UIITHOHHON
cucteMe curcieHus. CBONCTBA MO3UIIMOHHOM
3aIMCH YUCJIa: KOTUYECTBO (P B 3aIucH,

[MPU3HAK JCIIUMOCTH YHCJIa HA OCHOBAHUC

[10sICHATH CYIIHOCTD MTOHATUN
«uHGPOPMAITUNY, «TAHHBIEY, «3HAHUSY.
PemaTh 3a7aun Ha U3MepeHNe HUHPOpMaIUH,
3aKJIFOYEHHOM B TEKCTE, C IMO3ULIUU
a71()aBUTHOTO TI0/1X0/1a (B MPEIOIOKEHUN O
[PaBHOM BEPOSTHOCTHU TMOSIBJICHUS CHMBOJIOB B
TEKCTE).

[losicHATH HEOOXOAUMOCTD M CYITHOCTh
TUCKpETU3AIHU TIPU XPaHCHUH, TIepe1aue u
00paboTKe JaHHBIX C IIOMOIIIO
KOMITBIOTEPOB.

[[prBOANTH MPUMEPHI PABHOMEPHBIX U
HEepaBHOMEPHBIX KOJ10B. KoaupoBaTh u
IEKOIMPOBATh COOOIIECHHUSI C
MCIIOJIb30BAHUEM PABHOMEPHBIX

1 HEPAaBHOMEPHBIX KOJIOB.

CtpouTth npedUKCHBIE KOIBI.
KiraccupuupoBaTh CHCTEMBI

CUHCIICHUS.

BBINOJHATE CpaBHEHHUE YUCEJ, 3alMCAaHHbBIX B
JIBOMYHOM, BOCbMEPUYHOM U
[1€CTHAILIATEPUIHON

CHCTEeMaX CUHCIICHUS.

OcyHIecTBISATh MEPEBO]] YUCENT MEXKTLY

IBOMYHOW, BOCBMEPUYHOMN
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CHUCTEMBI CYUCIICHUS. AJITOPUTM TIEPEBOAA
1I€JI0TO Yuciia U3 P-udHoO# cucTeMbl
CUHUCJICHUS B JIECATHUYHYIO. AJITOPUTM
nepeBojia KoHeuHo# P-uuHol 1po0u B
JNECATUYHYI0. AJICOPUTM MEPEeBOA LETOTO
YHClIa U3 ACCATUYHOU CUCTEMBI CUMCIICHUS
B P-nunyro. [lepeBox koHEUHOM
necATUYHOM Apoou B P-uunyto. JIBonunasi,
BOCbMEpPUYHAs M IIECTHAIATEPUYHAS
CHUCTEMBbI CYMCIIEHUSI, CBSI3b MEXKAY HUMHU.
ApudmeTndeckre oneparuu B
MO3UIIMOHHBIX CUCTEMaX CUMCIICHUS.
Tpouunas ypasnoseuieHnas cucmema
cuucienus. J{6ouuHo-0ecamusnas cucmema
CUUCTIeHUSL.

Konuporanue tekctoB. Koguposka ASCII.
OnnobGaiiTHble KoaupoBKH. CTaHIApT
UNICODE.

Komuposka UTF-8. Onpenenenne
UH(GOPMAIIMOHHOTO 00beMa TEKCTOBBIX
COOOIIICHUIA.

KonupoBanue n3obpaxkenuid. OneHka
UH(GOPMAIIMOHHOTO 00beMa rpapuIecKux
JAHHBIX TIPH 3aJaHHBIX pa3pelIeHUH U
rIyOMHE KOJaupoBaHus 1BeTa. [[BeToBhIe
Mozenu. BekTopHOe U mecTHaAaTepuIHOM
CHCTEMaMH CUHUCIICHUS.

BBIMONTHATE CI0KEHUE M BEIYUTAHUE YUCET,
3allMCAHHBIX B JBOUYHOW, BOCbMEPUYHOU U
MICCTHAIIIATEPUYHON CHCTEMAaX CUMCIICHUS.
OcyIecTBIATh KOAUPOBAHUE TEKCTOBOM
UH(GOPMAIIUH C TIOMOIIBI0 KOJTUPOBOYHBIX
TaOIuII.

OnpenensTe nHOOPMAIMOHHBIN 00BEM
TEKCTOBBIX COOOIICHHH B pa3HBIX
KOJAMPOBKAX.

Boruncnsate pazmep BETOBOW MaJIUTPHI 11O
3HAYCHHUIO OMTOBOM TITyOWHBI 1IBETA.
Omnpenenste pazmMepsl TpaduIecKux
(aitnoB Mpu U3BECTHBIX pa3peleHUN U
riyOuHe KOJUPOBaHUS 1IBETa. BrIUUCIATD
nH(popManMoOHHBIN 00beM UPPOBOMA
3BYKO3AIHCH 10 YaCTOTE AUCKPETU3AIINH,
riyOvHEe KOAUPOBAaHUS U BPEMEHH 3aIlHCH.
Ilpakmuueckue pabomot:

1. Juckpemusayus epaguueckot
ungopmayuu.

2. [uckpemuzayus 38yKo80tl uHpopmayuu
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koaupoBanue. opmatsl rpaduuecKux
¢aiinos. TpexmepHas rpaduka. OpakranbHas
rpaduxa.

KonnpoBanue 3Byka. OueHka
MH(OPMALIMOHHOTO 00beMa 3ByKOBBIX
NTAaHHBIX MPU 33JJaHHBIX YacTOTE
TUCKPETU3ALUU U Pa3psIHOCTH

KOAMPOBAHUS

2.2

OcHOBBI areOpbl
TTOTUKH

14

Anre0pa noruku. [ToHsiTHE BBICKA3bIBAHUS.
Bricka3biBaTenbHbIe (DOPMBI (IPETUKATHI).
KBaHTOPBI CyIIECTBOBAHUS M BCEOOIIIHOCTH.
Jlornueckue onepanuu. TaOIUITbI
MCTUHHOCTU. Jlornyeckne BeIpaKeHUs.
Jlornueckue TOXIECTBA.

Jl0Ka3aTenbCTBO JIOTUYECKUX TOXKIECTB C
MOMOIIBIO TAONIUIl UCTUHHOCTH. Jlornueckue
ONepaly U ONepalnu

HaJl MHO>)KECTBAMH.

3aKOHBI ANTeOphI JIOTUKU. DKBUBAJICHTHBIC
MpeoOpa30BaHUsI TIOTUYECKUX BBIPAKCHHIA.
Jlornueckuie ypaBHEHUS U CUCTEMBbI
ypaBHEeHUMH. Jlormueckue GyHKIUH.
3aBUCUMOCTD

KOJINYECTBA BO3MOXHBIX JIOTUYECKUX
(GyHKIUI OT KOJIMYECTBA apryMEHTOB.
[TosHBIE CHCTEMBI TOTHYECKUX

[[puBOIUTE IPUMEPHI DJIEMEHTAPHBIX U
COCTaBHBIX BbICKa3bIBaHUM.

Pa3nnuarh BBICKa3bIBAHUS U MTPEANKATHI.

'Y cTaHaBIMBATh CBS3b MEXIy anreOpoi
JIOTUKHU U TEOPUEN MHOKECTB.

BpIuncasTe 3HaUEHUS TOTUYECKHUX
BBIPA)KEHUH C JIOTHYECKUMHU OINEepalusIMHU
KOHBIOHKLIUU,

TU3BIOHKIINY, THBEPCUU, UMILUTMKAIUH,
SKBUBAJICHLIUH.

[IpoBoauThH aHANINU3 TAOIUI] HCTUHHOCTH.
CtpouTh TaOIUIIBI HCTUHHOCTH JIOTHYECKUX
BBIPAXKEHUM.

OcCy1ecTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHus JOTHUECKUX BBIPAKEHHUN €
HCIO0JIb30BAHUEM 3aKOHOB aJIreOphl JIOTHKH.
OCy1IeCTBIATh TOCTPOEHUE JIOTHYECKOTO
BBIPAKCHUS C JAHHON

28



GyHKIU.

Kanonuueckue popMbl TIOTUYECKUX
BbIpa)keHUI. COBEpPIICHHBIE TU3bIOHKTUBHBIC
1 KOHbIOHKTUBHbBIE HOpMaJIbHbIE (DOPMBI,
QITOPUTMBI UX TOCTPOEHUS 10 TaOJInLIe
WCTUHHOCTHU. Jlornyeckue 3JeMeHTHI B
cocrase Kommbrorepa. Tpurrep. Cymmarop.
MHuoropa3zpsaabiil cymmarop. [loctpoenue
CXEM Ha JIOTUYECKUX DJIEMEHTAX I10
3aJaHHOMY JIOTUYECKOMY BBIPAKEHUIO.
3anuch JJOTHYECKOTO BBIPAXKEHUS 110
JIOTUYECKON cXeme

Ta0JIMLIE! UCTUHHOCTH U €r0 yIPOILECHHUE.
PemaTh mpocThie JOTHYECKUE YpaBHEHUS U
CHUCTEMBI ypaBHEHUI. XapaKTepHU30BaTh
JIOTMYECKHE 3JIEMEHTBI KOMITBIOTEPA.
[10ACHATH YCTPOUCTBO CyMMATOpa U
TpUITepa.

3anuChIBaTh JJOTHYECKOE BBIPAYXKEHUE 110
JIOTUYECKOU CXEME.

CTpouTh CXEMBbI Ha JIOTUYECKUX DJIEMEHTaX
10 33/IaHHOMY JIOTUYECKOMY

BBIPAYKEHUIO.

Ilpakmuueckue padbomul:

1. Ilocmpoenue u ananuz maonuy
UCIUHHOCMU 8 MAOIUYHOM npoyeccope

2.3

KomnbrorepHas
apupMeTHKa

[IpencraBieHue 1EIbIX YUCEI B TaMSITH
KoMIbIOTepa. OrpaHUYEHHOCTH JUara3oHa
YHCeJl PYU OrPpaHUYCHUH KOJIMYECTBa
pa3psaaoB. [lepenosiHeHue pa3psiAHON CETKH.
be33HakoBbIC M 3HAKOBBIC JAaHHBIC. 3HAKOBBIN
OuT. JIBOMYHBIN TOIMOIHUTEIBHBIN KO
OTPUIIATEIILHBIX YHUCEII.

[ToOMTOBBIC JIOTHYECKUE OTICPALTHH.
Jlornueckuii, apupmMeTHIECKuil 1

uknaeckuii cipuru. [udpoanue

[lonmyuyaTh BHYTpEHHEE MIPEACTABICHNE
L[EJIbIX U BEILIECTBEHHBIX YUCEN

B IMAMSTH KOMIIbIOTEPA; ONPEAEIATh

[0 BHYTPEHHEMY KOAY 3HAUECHHE YHCIIA.
XapakTepu3oBaTh O€33HAKOBHIE M 3HAKOBHIC
JTaHHBIE.

[TosICHSTH OPSIIOK BBIMIOJTHEHUS
apruPMETHUECKHUX OTepalluii C TEIBIMU U
BEILIECTBEHHBIMU YUCIIAMU

B IIPOLIECCOPE.

[TprMeHsATH TOOUTOBBIE JIOTHYECKUE
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C TIOMOIIIbIO0 TOOUTOBOM ONEepauu
«uckirovaromee NIIN».

[IpencraBieHne BEMIECTBEHHBIX YHCEI B
maMsITH KOMIBIOTEpa. 3Havamas 4acthb 1
nopsAoK uncia. Jluama3on 3HaueHui
BEIICCTBEHHBIX uncel. [Ipobnembl XpaHeHus
BEIICCTBEHHBIX YHCET,

CBSI3aHHBIC C OTPAHUYCHUEM KOJIMYECTBA
pa3psioB. BrimomHeHwe oneparuii ¢
BEIICCTBCHHBIMH YK CIIaMH, HAKOTIICHUE

orepanuu.
XapakTepu30BaTh IPEICTABICHUE U
XpaHEHUE B MaMATH KOMIIbIOTEpa
BELIECTBEHHBIX YHCEIL.

[ToSICHATH TPUYMHBI HAKOTIJICHHUS OIIHUOOK
NPY BBIYMCIICHUSAX C BEIIECTBEHHBIMH
urciamu. IIpakmuueckue pabomot:

1. M3yuenue nopa3psoHo20 MauunHo20
npeocmasieHus Yeavix U 6euecmeeHHbIX

OIMMOOK NPY BBIYUCIICHUSX yucen
Htoro o pasaeny 40
Paznen 3. AnropurMbl M IPOrpaMMHUPOBaHUE
3.1 Baeneunue 16

B IIPOrPAMMHPOBAHUE

Omnpenenenue BOZMOXKHBIX PE3yIbTaTOB
paboThI MPOCTEHIINX aTTOPUTMOB
yIIpaBIICHHUS UCTIOTHUTEISAMU

Y BBIYHCIIUTEIIFHBIX aITOPHUTMOB.
Omnpenenenne NCXOIHBIX JaHHBIX, IPH
KOTOPBIX aJITOPUTM MOXKET AaTh TPeOyeMblii
pe3yibTar.

JTamnbl peleHus 3a/1a4 Ha KOMIIbIOTepe.
HHCTpyMEHTaNbHBIE CPEACTBA: TPAHCIIATOD,
oTIa4MK, npodunuposmuk. Komnwanus u
MHTEepIpeTanus nporpaMM. BuptyanbHble
MamuHbl. HTErprpoBaHHas cpena
pa3paboTKH.

BoIsicHATH pe3ynbTat paboThl adropuT™Ma Jist
VCITOJTHUTEIS

[IPY 3aJJaHHBIX UCXOAHBIX JaHHBIX,
ONpPEENATh BO3MOXKHBIE UCXO/IHbBIE
TaHHBIE 1JI1 U3BECTHOTO PE3yJIbTaTa.
[IpyuBOINTH IPUMEPHI AITOPUTMOB,
COJIepXKaIIUX MOCIe0BaTEIbHBIE,
BETBSIIUECS U HUKINYECKUE CTPYKTYPBI.
AHaM3UpOBaTh HUKINYECKUE AT OPUTMBI
TSI UICTIOJTHUTEJIA.

BriensaTh STambl peiieHus 3aa4i Ha
KOMITbIOTEPE.

[TOsICHATB CYIIHOCTD BBIJEIEHHBIX
PTaIoB.
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Metonpl OTIaAKK MPOTPaAMM.
Hcnonb30BaHne TPACCUPOBOYHBIX TAOJIHII.
Otnanounsiid BeIBO. [lomarosoe
BBITIOJIHEHUE TIPOTPaMMBbL. TOYKH
octaHoBa. [IpocmoTp 3HaUeHUI
MEePEMEHHBIX.

SI3b1k iporpammupoanus (Python,

Java, C++, C#). Tumnbl 1aHHBIX:
LIE€JIOYNCIICHHBIE, BEILIECTBEHHBIE,
CHUMBOJIbHBIE, JJOTH4YecKHe. BeTBieHus.
Cnoxnble ycnoBus. L{UKiIbI ¢ ycioBueMm.
[ukibl o mepemMeHHOM.
B3anmo3amMeHsseMOoCTh pa3nuyHbIX BUIOB
uukioB. MaBapuanT nukia. CocraBieHue
L[MKJIa C UCTIOJIb30BaHUEM 3apaHeEe
ONpE/IETICHHOTO MHBapHaHTAa IIUKJIA.
JIOKyMEHTHPOBAHUE NTPOTPAMM.
Hcnonp30BaHNE KOMMEHTAPUEB.
[ToaroroBka onucaHusi IporpaMMbl U
WHCTPYKUUHU ISl TTOJIH30BATEIIS.
Anroputmbl 00pabOTKH HATYypaTbHBIX
YHUCeJl, 3aMMCAHHBIX B MMO3UIIMOHHBIX
CUCTEMaX CUUCIICHUS: pa3OueHue 3armcu
YHClia Ha OTIebHBIC TU(PBI, HAXOXKICHUE
CYMMBI U TIpou3BeieHus uudp,
HaXO0KJICHHE MaKCUMaJIbHOU
OTnaxuBaTh NPOrpPaMMbl C IOMOIIBIO

TPaCCHUPOBOYHBIX TAOJIUII U C
UCIIOJIb30BAHUEM BO3MOXKHOCTEH
OTJIaJYUKa CPEIbl TPOrPAMMHPOBAHUS.
CocTaBnaTh JOKYMEHTAIUIO HA
POrpaMMmy.

Pa3pabatbiBaTh U peann30BbIBaTh Ha S3BIKE
POrPaMMHUPOBAHUS ATOPUTMBI
00pabOTKH 1ETBIX YUCEN, B TOM YHCIIC
nepeOopHbIe anropuTMbl. Pa3pabaTeiBaTh
IpOTPaMMBI JIJIs1 00paOOTKU JaHHBIX,
XPaHSIINUXCS B TEKCTOBBIX (paiiiax.
Ilpaxkmuueckue pabomot:

1. Bwioenenue u oopabomka yughp yenoco
YUCIA 8 PA3IUYHBIX CUCIEMAX CYUCTEHUS C
UCNONIBb308AHUEM ONEPAYUL YeTOYUCTIeHHOU
apughmemuxu.

2. Pewenue 3a0au memooom nepebopa.

3. Obpabomka 0aHHBIX, XPAHAWUXCS 8
Gaiinax
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(MUHUMATTBEHOM) TTUPHI.

Haxosx/1eHrne BceX MPOCThIX YnCen B
3alaHHOM JuanasoHe. [IpencraBnenue uncna
B BHJIe HAOOpa MPOCTHIX COMHOXKUTETEH.
AJTOPUTM OBICTPOTO BO3BE/ICHUS B CTEICHb.
OOpaboTKa TaHHBIX, XpaHAIUXCcs B dainax.
TexcToBbie U IBOWYHBIC (aiiabl. DailToBbIE
nepemMeHHbIe ((paiaoBsie yka3zaTenu). UteHnue
u3 (aitna. 3anuch B haiin

3.2

BcnomorarenbHbIe
AJITOPUTMbI

Pa3Ouenue 3a1aun Ha MOA3aauH.
[Toanporpammel (MporieAyphl U QYHKIIHH ).
Pexypcusi. PekypcuBHBIE 0OBEKTHI
(ppakrainsr). PekypcuBHbIE POIIEAYPHI U
byHKIHH.

crionb30oBaHue cTeka sl OpraHu3auu
PEKYPCUBHBIX BHI30BOB.

Vcrionp30BaHue CTaHIAPTHON OMOTMOTEKH
sI3pIKa MporpamMupoBanus. [logkouenne
O1OIMOTEK MOAMPOTPAMM CTOPOHHHX
[MpOU3BOAUTENCH. MOy IbHBIN TPUHIIUIT
MOCTPOCHHUSI IPOTPaAMM

Pas30buBath 3a7auy Ha MOA3aauH.
OdopMIIATh JTOTHYECKH 1IETOCTHBIE UITH
MOBTOpstOIIMECS (PparMEeHTHI IPOTPAMMBI B
BUJIE TToANporpaMM. [10sICHATE CYyIIHOCTh
PEKYPCUBHOTO alTOPUTMA.

HaxonuTe peKypcuBHBIE OOBEKTHI B
OKpPYXaloIeM MHpE.

OnpenensTs pe3yabTaT paboThl IPOCTOTO
PEKYpPCUBHOIO ajiroputma. Vcnonb3oBaTh
CTaHJIapPTHBIC OMOIMOTEKH TOAPOrPaAMM
SI3bIKA POTPAMMHUPOBAHUS, OMOTNOTEKU
CTOPOHHUX ITPOU3BOAUTENEH.

[IprMeHAT MOAYIBLHBIN IPUHLUII ITPU

pa3paboTKe mporpamm.
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Ilpaxmuueckue padoomol:

1. Ucnonvzosanue noonpocpamm
CManOapmHoU OUOIUOMEKU SA3bIKA
NPOCPAMMUPOBAHUSL.

2. Pazpabomka noonpozpamm.

3. Pexypcuenvle noonpozpammol.

4. MooynvbHblll npuryun nocmpoeHus
npocpamm

3.3

YUucneHHbIe METObI

UucieHHble METOIbI. TOUYHOE U
MpUOIMKEHHOE PEIICHUS 3a/1auu.
UucneHHble METO/IbI PELICHUS] YPAaBHEHUM:
MeTO/ epedopa, METOT TOJIOBUHHOTO
neneHus. [IpubmmkeHHOe BRIYUCIICHUE JUTHH
KPUBBIX.

Brruucienue miomasei Guryp ¢ moMouso
YUCJICHHBIX METOJIOB (METOT
MPSAMOYTOJIFHUKOB, METOI Tpaneruii). [lonck
MakcUMyMa (MUHUMYMa) (DYHKITUU OJTHOM
[MEPEMEHHON METOIOM IMOJIOBUHHOTO
neneHus

[TosICHATH TPUHLIUIIBI PAaOOTHI YUCICHHBIX
METOJIOB, Pa3HUILY MEXIYy TOUYHBIM U
NpUOIMKEHHBIM PEIICHUSIMU
BBIYUCITUTEIbHBIX

3a/1ay.

Pa3pabaTbiBaTh U OTJIAKMBATH IPOTPAMMBI,
peanusymoiue

YICIIEHHBIE METObI PEIICHUS] YPaBHEHHUI,
MpUOIMKEHHOE BBIUMCIICHHUE UTHH KPUBBIX U
ruioniaaen Guryp, moucKk MaKkCuMyma
(MuHMMYMa) GYHKIIUU OJTHOW MEPEMEHHOM.
Ilpakmuueckue padomoi:

1. Yucnennoe pewenue ypasHeHuii.

2. [Ipubnuoicennoe biuucieHue OnuUH KPUGbLX
u niowaoeti gueyp.

3. Ilouck maxcumyma (Munumyma) QynKyuu

33



3.4 AJITOPUTMBI o0paboTku 5 O6paboTka CUMBOJIBHBIX JaHHBIX.
CUMBOJIBHBIX JIaHHBIX BcrpoeHHble GyHKIIUH S3bIKa
MporpaMMHUpPOBAHUS 171 00pabOTKU
CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: TIOJICUET KOJIUYECTBA
MOSIBJICHUI CUMBOJIA B CTPOKE, pa3OreHue
CTPOKHM Ha CJIOBA I10 IPOOEIBHLIM CUMBOJIAM, [1cronb30BaTh BCTPOCHHBIE (YHKIIUH SI3bIKA
MMOMCK IIOACTPOKH BHYTPH JTAaHHOM CTPOKH, MPOTPAMMHUPOBAHUS JIJIS O6pa6OTKI/I
3aMCHa Haf/'I,Z[eHHOf/'I IMOACTPOKHU HA APYT'YIO CHUMBOJIBHEIX CTPOK.
CTPOKy. I" eHepaius BCex CIIOB B HEKOTOPOM  [Pa3zpabaThiBaTh M OTJIAKUBATH IPOTPAMMEL,
andasure, yIOBICTBOPSIOLINX 33 [aHHBIM pEANTM3YIOLINE TUTIOBBIE aITOPUTMBI
OIr'PaHUYCHUAM. Hpeo6pa303aHHe qyuciia B O6p360TKI/I CHUMBOJIbHBIX JAHHBIX H a
CHMBOJIBHYIO CTPOKY 1 00paTHO BBHIOPAHHOM SI3BIKE TIPOrPaMMHUPOBAHMUSI.
[Ipeo6pa3oBbIBATH YKCIa B CUMBOJIBHYIO
CTPOKY ¥ 00paTHO.
Ilpakmuueckue pabomot:
1. Ilocumsonvras obpabomka cmpox.
2. Obpabomxa cmpok
C UCNONIL308AHUEM (DYHKYUL CIAHOAPMHOU
OuUOIUOMEKU A3bIKA NPOCPAMMUPOBAHUSL.
3. ['enepayus 6cex cnos, y0081emeopaOUUxX
3A0AHHOMY YCI08UIO
3.5 |Anroputmbl 06pabOTKH 10

MaCCHBOB

MaccuBbI U IOCJIEI0BATEIHHOCTH YHCET.
Brruricrienne 00001IeHHBIX XapaKTePUCTUK
PIIEMEHTOB MAaCCHBA WU YHCIIOBOU
MOCIIEZIOBATEIILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHETO

[IpuBOANTE pUMEPHI OJTHOMEPHBIX U
JIBYMEPHBIX MACCHUBOB.

[IpuBOAMTE MpUMEPHI 33724 U3
[MOBCEAHEBHOM KU3HU, TPEANOIATAFOLINAX

HCIIOJIb30BaHUC
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apupMeTHUECKOT0, MUHUMAIILHOTO
1 MAKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA YJIEMEHTOB,

yIOBJICTBOPSIONINX 3aTaHHOMY
yCioBHIO). JIMHEHHBIN TOUCK

3aJ]aHHOT'O 3HAYCHHSI B MACCHBE.
CopTHpOBKa OJTHOMEPHOTO MacCHBa.

[TpocThie METOABI COPTUPOBKHU
(MeToJ my3bIpbKa, METO] BEIOOPA,
COPTHUPOBKA BCTAaBKAMH).
CopTHpPOBKA CIUSTHUEM.

brIcTpas copTUpOBKa MaccuBa

(amroputm Quickcort).
JIBOMYHBII TOUCK B OTCOPTHPOBAHHOM

MAaCCHUBC.

J[ByMepHBbIE MacCUBBI (MaTPHIIBI).
AJNTOPUTMBI 00paOOTKH TBYMEPHBIX

MAaCCHBOB: 3aIIOJIHCHUC IBYMCPHOI'O
qHCJI0BOI'O MaCCHBaA I10 3aJJaHHBIM

[IpaBUJIaM, IIOMCK DJIEMEHTA
B JIByMEPHOM MACCHUBE,

BBIYHCIIEHUE MaKCUMyMa
(MMHMMYMa) 1 CYMMBI 3JIEMEHTOB

TByMEPHOTO MacCHBa, IEPECTaHOBKA
CTPOK U CTOJIOIIOB JIBYMEPHOTO

MaCCHUBa

MaCCHBOB.
Pa3pabarbiBaTh U OTJIAXKUBATH
[IPOrpaMMBl, pEATU3YIOIIUE TUIIOBBIE

QITOPUTMBI 00PaOOTKH OJTHOMEPHBIX
U IByMEPHBIX MaCCUBOB, Ha BHIOPAaHHOM

SI3BIKE IPOTPAMMHUPOBAHHSI.
Pazpabamvieame npoecpammol

0J151 peuleHusi NPOCMbLX 3a0ay AHAIU3A
OQHHDBLX.

Ilpaxkmuueckue pabomot:

1. 3anonnenue maccusa.

2. Bvruucnenue 0600w enHbix

XapaKmepucmuKk Maccuea (YUciosotl
10C1e008aAMENIbHOCIUL).

3. Ilouck munumanvbHo2o

(MaKCMMCZJleOZO) aNemernma 6 4Yucioeom
maccuee.

4. Jluneinviii nNOUCK 3a0aHH020
3HAQUeHus 8 Maccuae.

5. Ilpocmule memoosl copmuposku
maccusa.

6. bvicmpas copmuposka Maccusa.
7. Jl60ouyHbll NOUCK.

8. Obpabomka mampuy.
9. Ananuz OanHbIX

MToro no pasgeny

44
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Paznena 4. UndopmanmoHHbIe TEXHOJIOTHH

4.1 |06paGoTka TeKcTOBBIX 6 TexkcTOBBIN MPOLECCOD. Pa3pabarbiBaTh CTPYKTYpY HOKyMEHTA.

TTOKYMEHTOB PenaktupoBanue u popmMaTUpOBaHUE. lcnonb30BaTh Cpe/CTBA aBTOMATU3ALUH TPU
[IpoBepka opdorpadun u rpaMMaTUKH. CO3/IaHUU JOKYMEHTA.
CpezacTBa NoMcKa U aBTO3aMEHBI B [TprMeHsTh paBuUia HUTUPOBAHUS
TEKCTOBOM IIPOLIECCOPE. MCTOYHUKOB U OOPMIICHUS
Mcnonb30BaHue CTUTIEH. OoubnMorpaguUecKux CChUIOK.
CTpyKTypUpOBaHHbIE TEKCTOBBIE [IpuHMMaTh yyacTHe B KOJUIEKTUBHOM paboTe
nokyMeHTbl. CHOCKH, OTJIaBJICHHUE. HaJ TOKyMEHTOM.
KomnnektuBHas pabota ¢ JOKYMEHTaMHU. BbINONHATE HA00P U MPOCTYIO BEPCTKY
M HCTpYMEHTHI pelieH3UPOBaHUS B TEKCTOBBIX [MATEMATUYECKUX TEKCTOB.
nporeccopax. Obmaunsie cepsucsl. Jenosas [[Ipakmuueckue padoomoi:
nepenucka. Pedepar. [Ipasuia uutuposanus |1. Bepcmka 0okymenmos
WCTOYHUKOB U 0(hOPMIICHUS c Mamemamuyeckumu Qopmyiamu.
oubanorpapuueckux ccoutok. Opopmienne 2. Mno2ocmpanuunbie OOKyMeHmul.
crmcKa urepaTypel. Cmanoapmel 3. Konnexmuenas paboma ¢ 0okymenmamu
oubauocpaguueckux onucanuil. 3HAKOMCTBO
C KOMITBFOTEPHOW BEPCTKOM TEKCTA.
TexHuueckue cpelicTBa BBOJIAa TEKCTA.
CrienManu3upoBaHHbIE CPEJICTBA
PEAAKTUPOBAHUS MATEMATUYECKUX
TEKCTOB

4.2 |Ananu3 naHHBIX 8 AHanu3 nanHbix. OCHOBHBIE 3a/1auu aHanu3a [[[puBoIMTH MpUMEpHI 3a]1a4 aHAJIN3a
TAHHBIX: TPOTHO3UPOBAHUE, KIIACCU(PUKAIUS, [TAHHBIX.
KJIaCTEpU3aLMsl, aHAJIN3 OTKJIOHEHUH. [losicHATH Ha pUMepax MOCJIEI0BATENbHOCTh
pelIeHns 3a1a4
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[TocnemoBaTenbHOCTD PEMICHUS 3214
aHaJIM3a JaHHBIX: COOp NEPBUYHBIX
JTAHHBIX, OYMCTKA U OIICHKA KauecTBa
JAHHBIX, BBIOOP W/WJIM MOCTPOEHUE
MOJIeNd, IpeoOpa3oBaHUe JaHHBIX,
BU3yaJIN3allvsl JAHHBIX, HHTEPIPETaIHs
pe3ynbpTaToB. [IporpaMMmHbIe cpencTBa u
UHTEPHET-CEPBUCHI JUIs 00pabOTKH U
npeJICTaBIeHUs JaHHbIX. bosbIine
naHHble. MamuHHOE 00yUeHue.
HumennexmyanvHulil aHaniu3 OaGHHbIX.
AHanM3 JaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX
Tabnuu. Berurcnenue cyMMbl, CpeTHETO
apuMeTHIeCKOro, HauOOIBIIETO
(HaMMEHbIIIET0) 3HAYEHUS AUaIa3oHa.
Brruncnenue koaduiimenTa Koppesiuu
IBYX psifoB naHHBIX. [locTpoenue
CTOJIOYATHIX, IMHEHYATHIX U KPYTOBBIX
nuarpamm. [loctpoenue rpaduxos
dbynkuit. [lonbop muHuM TpeHna,
peleHue 3a1a4 NPorHO3HUp OB aHUSI.
HucneHHOe pellieHne YpaBHEHUN C
MOMOIIIBIO 110100pa MapameTpa.
OnTtuMH3anys Kak MOUCK HAMITYYIIETo
peleHus B 3alaHHBIX ycinoBusx. LleneBas
(GyHKIUS, OrpaHUYEHUSL.

aHanm3a JaHHBIX.

Pemats mpocThie 3a/1aun aHAIA3a TaHHBIX
C TIOMOIIIBIO ANEKTPOHHBIX TAOJIHUII.
Hcnonbs30BaTh COPTUPOBKY U (DUIIBTPHI.
Hcnonp30Bath cpeacTBa 1e710BON rpaduxu
JUTSL HATJSITHOTO TIPEICTABIICHUS JaHHBIX.
PermaTh pocThie pacueTHBIC U
ONTHMH3AITUOHHBIE 33]]a9H C TTOMOIIHIO
ANEKTPOHHBIX Tabnuu. Ilpakmuueckue
paoombul:

1. Ananusz oannwix ¢ nomouivbio
NEeKMPOHHBIX MAOIUY.

2. Haenaouoe npeocmasnenue
Pe3yIbmamos CmamucmudecKkol
00pabomKu OaHHbIX 8 8UE OUACPAMM
cpeocmeamu peoakmopa 31eKmpoHHbLX
maobauy.

3. Tloobop nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnenuoe peutenue ypagHeHull ¢
nOMOWbI0 N00bOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

¢ NOMOWBIO INEKMPOHHBIX MAOIUY
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JlokasibHbIE U TI100aNbHBI MUHUMYMBI
1eseBoll pyHkuuu. Pemenue 3amaq
ONTUMM3AIMH C TOMOIIBIO JIEKTPOHHBIX

Ta0THI]
toro o pazneny 14
PesepBHOE BpeMms 14
136

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
/1

HanmenoBanne
pa3aesioB U TeM y4eOHOro
npeaMeTa

KomnuecTtBo
qacoB

[IporpamMmmMmHOE copepxanue

OCHOBHBIC BH/IBI JICATEITHHOCTH
00yyJaromuxcs

Paznea 1. Teopernueckue 0oCHOB

bl HHPOPMATHKHU

1.1

Nudopmanus u
MH(OPMALIMOHHBIE
[IPOLIECCHI

10

TeopeTudeckue moaxoabl K OICHKE
KOJIMYECTBA MH(OPMALIUH.

3aKOH aJAUTUBHOCTU MH(OPMALIUH.
dopmyna Xaptim. Madopmarus u
BeposATHOCTh. Dopmyina llleHHOHa.
AJNTOPUTMBI CKaTHUS TAHHBIX. AJITOPUTM
RLE. Anroputm Xadhdmana. Anroputm
LZW. Anroputmsl c)kaTus TaHHBIX C
NOTEepsSMU. Y MEHBIIICHHUE TITyOHHBI
KoaupoBaHus 11BeTa. OCHOBHBIC UJIEH
anroputmoB cxatus JPEG, MP3. Ckopoctb
neperayu TaHHbIX. 3aBUCUMOCTh BPEMEHU
nepeaadn oT HH(GOPMaAIMOHHOTO 00beMa
TAaHHBIX ¥ XapaKTEPUCTHUK KaHasa CBSI3H.
[Ipy4nrHbI BOBHUKHOBEHUS OMIMOOK MIPH
nepenave naHHbIX. Kozpl, mo3BONISIOMINE
00HAPYKUBATh U UCIPABIISITH OITHMOKH,
BO3ZHUKAIOIINE MPU TIepeiadye TaHHBIX.
Paccrosinne Xammunra. Koguposanue ¢
noBTopeHueM outoB. Kojpl

XapakTepu30BaTh Pa3IMYHBIC TECOPETUICCKUE
MMOIXOJIBI K OIICHKE KOJINYCCTBA
uH(popMaum.

OnuchIBaTh N3y4aeMble AITOPUTMBI CKATHUS
TaHHBIX, CPABHUBATDH PE3YJIbTAThI KX PAOOTHI.
Pemath 3a1a4n Ha OTNpeieICHIE BPEMEHU
nepeaadn JaHHBIX 0 KaHATy

CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMHU.
[TosiCHATH IPUHITUIIEI OOHAPYKEHUS U
WCITpaBJICHUS OITMOOK TIPH Tiepenaye JaHHBIX
C TTIOMOIIIBIO TTOMEXOYCTONYMBBIX KOJIOB.
[losicHATh 3HAaUCHUE TTOHATUH

«CUCTEMay, KIOJICHCTEMA,

(CHCTEMHBIHN YPPeKrT?,

«yTIpaBIICHHEY; 3HAUCHUE 00paTHOM CBS3U
IUISL TOCTYKCHMS LICIIH

YIPaBIICHUS.

I Ipakmuueckue pabomui.

1. Corcamue OaGHHBIX C NOMOUWIbIO

anzopumma RLE.
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X3MMUHra.

Cucrembl. KOMIOHEHTBI CUCTEMBI M KX
B3auMoeiicTBue. CucteMHbit A3 PexT.
YrpaBienue kak HH()OPMALIMOHHBIH
npoiiecc. ObpaTHast CBs3b

2. Corcamue OAHHBIX C NOMOWBIO ANOPUMMA
Xaggmana.
3. Corcamue 0anHblX ¢ nomepamu

(ancopummer JPEG, MP3).
4. [lomexoycmoiiuugvie KoObl

1.2

MoaenupoBaHue

Mopenu u moaenupoBanue. Llenb
MOJICTUPOBaHUA. AJEKBATHOCTh MOJIEIH
MOJIETUPYEMOMY OOBEKTY WIIH MPOILIecCy,
nenu MmozenupoBanus. Gopmanuzanus
npUKIIaIHbIX 3a1a4. [IpeacraBienue
[PE3yNbTaTOB MOACITUPOBAHUS B BUJIE,
yI00HOM JUIsSI BOCTIPUSITUSL YEJIIOBEKOM.
['padhuueckoe npeacTaBieHUe TaHHBIX
(cxempl, TaOIuIIBl, TpaQuKn).

['padb1. OcHoBHBIE IOHATHS. Bunabl rpados.
Onucanue rpadoB C TOMOIIBIO MATPHII
CMEXHOCTH, BECOBBIX MaTPHII,

CIIUCKOB CMEXHOCTH. Pemenne
QITOPUTMUYECKUX 37124, CBSI3aHHBIX C
aHaIM30M IpadoB (TTOCTpoeHUE
ONTUMAJILHOTO TIYTH MEXIy BEPIIMHAMHU
rpada, onpenenenne KOJM4ecTBa pa3IuIHbIX
[IyTEH MEXIY BEPLIMHAMU
OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada).
JlepeBbs. bunapnoe nepeso. JlepeBbs
norcka. CriocoObl 06x0/1a iepeBa.

OnpenensaTh TOHITHS «MOJICIBY,
«MOJICITUPOBAHUEC.
KnaccuduuupoBaTh MOJENH 10 3aJaHHOMY
OCHOBAHHUIO.

OnpenensTh b MOJCIUPOBAHUS B
KOHKPETHOM CITyvae.

[IpyMEeHSTh AITOPUTMBI HAXOKICHUS
KpaT4allliuX MyTed MexXay BepIIMHAMU
OpUEHTHUPOBAHHOTO rpada.

[IpyMeHSITh AITOPUTMBI OIIPEICTICHHUS
KOJIMUECTBA PA3IMYHBIX MTyTEH MEXITY
BEPIIMHAMH OPHUEHTHUPOBAHHOTO
AIUKINYecKoro rpada.

[TpuBOAUTH IPUMEPHI UCTIOTH30BAHMUS
nepeBbeB U TpadoB MPpU ONMCAHUH OOBEKTOB
U TIPOIIECCOB OKPY>KAIOIIET0 MUPA.
CtpouTh JIepeBo rnepedopa BapUaHTOB.
XapakTepu3oBaTh UTPY KaK MOJIEITh
HEKOTOPOW CUTYallUH.

/laBaTh OIpeaeIeHne BEIMTPBIIIHON
CTpaTeruu.

OnuCHIBaTh BHIUTPHIITHYIO CTPATETHIO

40



[IpencraBnenue apupmMeTHUIECKUX
BBIPA)KCHUI B BUJIE JIEPEBA.

JIuCKpeTHBIE UTPBI ABYX UTPOKOB C MTOJIHOU
uH(popmanuei. [loctpoenue nepesa
nepebopa BApHaHTOB, ONMCAHUE CTPATErHU
UTpbl B TaOIMUHONM hopme. BeMrphliiHble n
[IPOUTPBIIIHBIE TTO3ULUH. BRIArpHIIIHbIE
ctpareruu. CpencTsa HCKYCCTBEHHOTO
nHTeIuIeKkTa. CepBHUCH MAlIMHHOIO IIEPEBOJIA
Y PACIIO3HABAHMS YCTHOM peyH.
KOrHUTUBHBIE CEPBHUCHI.

M nentudukanus 1 IOUCK N300paskeHuil,
pacno3zHaBanue iul. CamooOyuaronyecs
cucTembl. VICKyCCTBEHHBIN UHTEIUIEKT B
KOMIIBIOTEPHBIX UTPax.

lcnonp30BaHuEe METOZ0B UCKYCCTBEHHOTO
MHTEJUIEKTa B 00yYaIOINX CUCTEMAaX.
lcnonp30BaHuEe METOZ0B UCKYCCTBEHHOTO
MHTEJUIEKTa B poOoToTexHuKe. IHTepHET
Bellel. [lepcriekTuBbl pa3BUTHA
KOMIIBIOTEPHBIX MHTEIJIEKTYaJIbHbBIX
CUCTEM.

Heitponnsie cetn

B 3a/IaHHOI UTPOBOM CUTYyalMH B popMe
nepeBa uiu B TabnuyHoi popme. [losicHATh
MOHSATHUS «HCKYCCTBEHHBIN HHTEIIICKTY,
«MamuHHOE 00y4eHuey. [IpuBoauTh
PUMEPHI 33/1a4, PEIIaeMbIX C TIOMOIILIO
MCKYCCTBEHHOTO

WHTEIUICKTA.

Ilpaxmuueckue padoomot.

1. Ilouck sviuepvluunoll cmpamecuu 6 uepe ¢
noHOU UHGOpMayuel.

2. Cpedcmea uckyccmeeHH020
uHmeIeKma

lToro no pasgeny

18
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Pa3nies 2. AIropuT™Msbl 4 NPOrpaMMHpPOBaHHe

2.1 Dpementsr TEOPUU 6 [TOSICHSITh NOHATHUST «BBIYUCIUTEIBHBIN
QITOPUTMOB dopmanuzanus MOHATHs AJITOPUTMA. MPOIIECCH, «CIOKHOCTh aJTOPUTMaY,

Mammvna TeroprHra Kak yHUBepCaJlbHas «pdexkTuBHOCTH anroput™may. [IpuBoauTh
MOJI€JIb BBIUYMCIICHUH. npuMepbl YPPEKTUBHBIX aITOPUTMOB.
Tesnuc Uepua-TrropuHra. CocCTaBJsITh IPOrPaAMMBI JIJIS1 MAIIUHBI
O11eHKa CJIO)KHOCTH BBIYUCIICHUH. ThropuHra.
Bpemst paboThl 1 00bEM UCIIOJIB3YEMOI /laBaTh OLIEHKY CJI0KHOCTHU M3BECTHBIX
MaMsTH, KX 3aBUCUMOCTb OT pa3Mepa QJITOPUTMOB.
MCXOMHBIX HaHHbIX. O1eHKa I Ipakmuueckue pabomui.
ACHMIITOTHYECKOH cioxkHocTH anroput™os. |I. Cocmaenenue npocmoit npozpammot
ANTOPUTMBI OJTMHOMHUANIBHOM ClIOKHOCTH. (014 Mawunsl Teropunza
[lepeGopubie anroputmsl. [Ipumepbl
[Pa3IUYHBIX aJITOPUTMOB PEIIEHUS OTHOM
3a/1aui, KOTOPbIC UMEIOT PA3IUIHYO
CJII0’)KHOCTD

2.2 28

AJNTOPUTMBI U CTPYKTYPbI
TTAaHHBIX

[Torck MpOCTHIX YKCe B 3aJaHHOM
TMana3oHe ¢ MOMOIIBIO AlITOPUTMA «PELIETO
Dparochena». MHOropaspsiiHbIe IIe/IbIe
qucIia, 3aa9M JJTUHHON apu(METHKHY.
CiioBapu (accollMaTUBHBIE MACCHUBHI,
oToOpakeHus1). Xamr-radauiiel. [loctpoeHue
a(aBUTHO-YACTOTHOTO CIIOBAPS IS
3aJIaHHOTO TEKCTa.

Crexu. AHaIN3 MPaBUILHOCTH CKOOOYHOTO

BBIPDAKCHN . Brraucnenue

Mcnonb30BaTh aliTOPUTM «PEIIETO
JparocdeHa» s IOUCKa MPOCTHIX YMCEI B
3aJaHHOM JTUana3oHe.

[TosICHSTH IPUHITUATIBI 00PaOOTKHU
MHOTOPAa3PSIHBIX HEIBIX YUCET

U PEeaTu30BbIBATH COOTBETCTBYIOIINE
QITOPUTMBI Ha SI3BIKE

POrPaMMUPOBAHUSI.

[IpumeHsTh cioBapu (acCOIMaTUBHBIC
MAaCCHUBBI, OTOOpa)KeHHUs) B 3a/1a4aX

00paboTKu

42



apu(pMETHYECKOIO BBIPAKEHUS,
3aMMCaHHOTO B MOCTPUKCHOU (popme.
Ouepenu. Mcnonp3oBanue odepenu st
BPEMEHHOT'O XpaHEHUsI IaHHBIX.
Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIIEHHOT'O CBSI3HOTO
HeopueHTUpoBaHHOro rpada. KomuuectBo
pa3JIMYHBIX IyTEH MEXKIy BEpPIIMHAMU
OPUEHTUPOBAHHOTO AIIUKINYECKOTO
rpada. Anroputm Jleikctpsl. JlepeBbs.
Peanusanus nepesa ¢ moMomibIo
CCBUIOYHBIX CTPYKTYp. [[BOonuHBIE
(bunapuebie) nepeBbs. [locTpoenue nepeBa
JUIS 33IaHHOTO apu(PMETHUECKOro
BbIpa)kKeHUS. PEKypCHUBHBIE aJITOPUTMBI
o0xoja nepesa. Mcrnonb3oBaHue cTeka u
ouepenu it 06xoja JiepeBa.
JluHaMHuuecKkoe MporpaMMUpOBaHUE KaK
METOJ pELIEHHUs 3a7]a4 C COXpAaHEHUEM
MIPOMEXKYTOUHBIX PE3yJbTAaTOB. 3a/1a4H,
pelraeMble ¢ TOMOIIbIO AMHAMUYECKOTO
IPOrpaMMHUPOBAHUS: BEIYUCICHUE
PEKYpPCUBHBIX (YHKLIUH, TIOJICUET
KOJINYECTBA BAPUAHTOB, 3a1a41
ONTUMU3AIMHU JaHHBIX.

BpIoaHATE MPOCTOM aHANIU3 TEKCTa Ha

€CTECTBEHHOM SI3bIKE, B TOM YHUCJIE C
HCIIOJIb30BAHUEM PETYIISIPHBIX
BBIPaKCHUI.

[TosICHATH IPUHIKIIBI pA0OTHI CTEKA U
ouepe/u, UCIOJIb30BATh CTEKU U OUepen
JUTSL PEILICHUS aITOPUTMUYECKUX 3a]1ay.
Peanu3oBbiBaTh 1 UCIIOIH30BATH
JBOMYHbIE (OMHApHBIE) A€PEBbS U rpadbl
JUIS perieHus 3a1a4 o0paboTKU JTaHHBIX.
Hcnonb30BaTh TMHAMUYECKOE
pOrpaMMHUPOBAHUE

JUISL BBIYUCJICHUS PEKYPCUBHBIX
byHKIMH, TOICYeTa KOJTUYeCTBa
BApUAHTOB U PEIICHUS 3a/1a4
ONTUMH3AIUH.

Ilpakmuueckue pabomot:

1. Iouck npocmwix yucen 8 3a0aHHOM
ouana3soHe.

2. Peanuzayus eviuucnenutl

C MHO20PA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue anrghasumnowacmommnozo
cnoeaps 0nsl 3a0AHHO20 MeKCma.
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4. Ananuz mexcma Ha ecmecmeeHHOM
s3bIKe.

5. Buiuucnenue apugpmemuyeckoco
BbIPAdICEHUS, 3ANUCAHHO20

6 nocmeuxcuou gpopme.

6. Ucnonvzosanue ouepeou.

7. Ucnonv3osanue depesves

OJ151 BLIYUCTIEHUS APUDMEMUYECKUX
BbIPAHCEHULL.

8. Bwiuucnenue Onunsl Kpamuaviuie2o nymu
medicoy sepuiuHamu espaga (areopumm
/letixcmpot).

9. Bwiuucnenue pekypcusHvlx (hyHKyuil ¢
HOMOWBIO OUHAMUYECKO2O
NPOCPAMMUPOBAHUSL.

10. Iloocuem xoauuecmea sapuanmos ¢
HOMOWBIO OUHAMUYECKO2O
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu ¢
HOMOWBIO OUHAMUYECKO2O
npocpaMMuposanus

2.3

OCHOBBI 00BEKTHO-
OPHUEHTHPOBAHHOTO
[MPOrpaMMHUPOBAHHS

16

[Tonsitue 06 0OBHEKTHOOPUEHTUPOBAHHOM
MPOrPaMMHUPOBAHUH.

OO0BeKTHI U Ki1acchl. CBOMCTBA U METOIBI
00BbeKTOB. OOBEKTHOOPUEHTUPOBAHHBIN
QHAITH3.

Pa3paboTka mporpaMM Ha OCHOBE

[ToSICHATH OCHOBHBIC ITPHHIIUIIBI
00BEKTHO-OPUEHTUPOBAHHOTO
pPOTPaMMHPOBAHUS.

[TpoekTHpOBaTh U KCIIOJIL30BATh MPOCTHIC
KJ1acChl 00bEKTOB. [IpOCKTHPOBATh HEpaApXHUU
KJIACCOB
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00BEKTHO-OPUEHTUPOBAHHOTO TIOJIX0/1A.
MHKancyianus, Hacjaea0BaHue,
MoJIMMOP(PU3M.

Cpenpl ObICTpOl pazpabOTKH MPOrPaMM.
[IpoexkTrpoBanue nHTEpPeiica Noab30BaATEN.
lcrosb30BaHue TOTOBBIX

YIPAaBIIIEMbIX 3JIEMEHTOB ISl IOCTPOEHUS
uHTEpPeiica.

O0630p s3bIKOB ITporpammupoBanust. [lonstue
0 MapajgurMax nporpaMMHUpPOBaHUS

TUTsT OTIMCaHUs IPEMETHOM 00IacTH.
Pa3pabarbiBaTh MPOrpaMmbl ¢ TpaduIecKuM
UHTEpPEiicoM.

l13yuaTh BTOPOH SA3bIK IPOIPAMMHUPOBAHUS
Ilpakmuueckue pabomot:

1. Ucnonvzosanue comoswix Kiaccos

6 npocpamme.

2. Paspabomka npocmoti npocpammol

C UCNONb308AHUEM KILACCOS.

3. Paspabomka knacca, ucnob3youe2o
UHKANCYIAYUIO.

4. Paspabomka uepapxuu Kiaccos.

5. Pazpabomxa npoepammol

¢ epaguueckum unmepgeicom

Mtoro no pazaeny 50
Paznen 3. UndopmManmoHHbie TEXHOJIOTHH
3.1 KomnbroTepHo 8 DTarnbl KOMIIBIOTEPHO-MATEMATHYECKOTO BbIIEIATh 3TAIbl KOMIIBIOTEPHO-
MATCMATHUYECCKOEC MOJCINPOBAHHA: IIOCTAHOBKA 3a/1a4H, MaTeMaTUYECKOT0 MOAECIUPOBAHUS
MOJCIINPOBAHUC pa3pa60TI<a MOACIIN, TCCTUPOBAHHUEC MOACIIN, 1 peann30BLIBAaTL UX C IIOMOIIBIO

KOMIIBFOTEPHBIN DKCIIEPUMEHT, aHAJIU3
pe3yJIbTaTOB

MOJEIUPOBAHMUS.

Jluckperusanus Npu MaTeMaTH4eCKOM
MOJETUPOBAHUH HEMIPEPBIBHBIX ITPOLECCOB.

MoenupoBaHUe JBUKCHUS.

MIPOrpaMMHOTO 00ECIICUCHUSI.
[TosicHATh HEOOXOIUMOCTH M CYITHOCTh
JIUCKPETU3ALUN TIPU PEIIEHUUN
BBIYMCIIMTEIIBLHBIX 337a4 C IOMOIIBIO
KOMIIBFOTEPOB.

Hcnonb30BaTh HUMUTAIIMOHHOC
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MopenupoBaHre OUOTOTUYECKUX CUCTEM.
MaTteMaTHYeCKHE MOJICIIH B YKOHOMHUKE.
BreranciurenbHbIE

AKCIIEPUMEHTBI C MOJICIISIMHU.

O06paboTKka pe3yJbTaTOB IKCIIEPUMEHTA.
MeToa HauMEHBIIUX KBaJAPaTOB.

O1ieHKa YHCIIOBBIX TTapaMETPOB
MOJICTUPYEMBIX OOBEKTOB U MPOIIECCOB.
BoccTaHoBlIeHHE 3aBUCUMOCTEH 10
pe3yJibTaTaM 3KCIIEPUMEHTA.
Beposarnoctabie Mogenu. Metoasl MoHTe-
Kapyo. IMuTanimoHHoe MOJEIMPOBAHHUE.
CrucTeMbl MACCOBOTO 00CTYKMBAHUS

MOJICJTMPOBAaHNE, B TOM YUCJIC HA OCHOBE
BEPOSITHOCTHBIX Mojiesieit. OOpabaThiBaTh
pE3yJIBTAaThl SKCTICPUMECHTA.
Ilpaxmuueckue padoomot.

1. Mooenuposanue osudicenus.

2. Mooenuposanue buonocuueckux

cucmem.

3. Umumayuonnoe mooenuposanue ¢
nomowvio memooa Monme-Kapio.

4. Obpabomka pe3ynbmamos IKCnepumMeHma

3.2

ba3nl JaHHbBIX

10

TabmuuHble (pensuoHHbIe) 0a3bl TaHHBIX.
Tabnuia - npeacTaBieHrue CBEACHUH 00
OJHOTHIHEIX 00bekTax. Iloie, 3anuce. Kimou
Ta0auiel. Pabora ¢ roToBOI 023011 JaHHBIX.
3amnonHeHne 0a3bl JaHHBIX. [ToHuCK,
COPTHPOBKA M (PUIIBTpAIUs JTaHHBIX.
3anpochl Ha BEIOOPKY JAHHBIX. 3alIPOCHI C
napamMeTpamMu. Beraucisiemble moJis B
3arnpocax.

Muororabiauuabie 0a3bl JaHHBIX.

Tumnb! cBs13eit Mexxay Tabnunamu.

XapakTepu3oBaTh 0a3y JTaHHBIX KaK MOJIEIb
npeaMeTHoM obnactu. [IpoekTupoBaTh
MHOTOTaOIUYHYIO 0a3y JaHHBIX.
Ocy1iecTBISATh BBOJ M PEAAKTUPOBAHUE
TAaHHBIX.

Ocy1iecTBISATH COPTUPOBKY, MMOUCK U BBIOOD
TAaHHBIX B TOTOBOW 0ase JaHHBIX.
DopMUpOBaTH 3aIPOCHI HA TTOUCK JAHHBIX B

Cpcac CUCTCMBI YITPABJICHUSA Oazamu JaHHBbIX.
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Bremrauii kimrod. LlenocTHOCTh Oa3hl JaHHBIX.
3anpockl K MHOTOTAOIUYHBIM 0a3aM JaHHBIX

Y1paBiaTh 06a30if TaHHBIX C TOMOIIBIO
MPOCTHIX 3aMPOCOB Ha si3bike SQL.
[TosicHATH 00acTH MPUMEHEHUS,
TOCTOMHCTBA U HEJAOCTATKUA HEPEIISIIMOHHBIX
0a3 TaHHBIX B CPAaBHECHUU C PEIISITUOHHBIMHU.
Ilpakmuueckue pabomot:

1. Paboma c 2comoeoii 6a30ti 0aHHbIX.

2. Paspabomka mHocomabiuunou 6a3vl
OaHHbIX.

3. 3anpocwl k MHO2OMAbIUUHOU Oa3e
OaHHbIX.

4. VYnpaenenue OaHHbIMU C NOMOUWBIO A3bIKA

SQL

3.3

BeO-caiiTel

14

MuTepHer-nipuinoxenus. [TorsTrue o
CEpBEPHOU M KJIMEHTCKOM YacCTsX CauTa.
TexXHOJIOTHsI «KJIMEHT - CEPBEPY, €€
TOCTOMHCTBA U HeJoCcTaTKU. OCHOBBI SI3bIKa
HTML u xackanubix tadmurl cruieit (CSS).
Cuenapuu Ha si3bike JavaScript. @opmer Ha
BeO -cTpanuiie. Pasmenienue Be6-caiiToB.
Ycyra xoctunra. 3arpyska ¢aiioB Ha caiT

[1osICHATH IPUHIIUITBI TEXHOJIOTHH «KIIUEHT -
cepBep» Ha MpUMEpE B3aUMOCHCTBUS
Opaysepa u BeO-cepBepa. Co3iaBaTh MpOCTHIE
BeO-CTPaHUIIbI, UCTIONB3YS S3bIK PA3METKU
HTML, xackamable TaOIUIBI CTHIEH U
CLIEHAPUU Ha S3BIKE

JavaScript. OnucbIBaTh TEXHOIOTHIO
pa3sMENIeHNs CaluTOB B ceTU MHTepHeT.
Ilpaxmuueckue padomot.

1. Co3z0anue mexcmosou 6eO-cmpaHuybl.
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2. Coz0aHnue seb-cmpanuybl, 8KI0OUAOUlel
MYTIbMUMEOUliHble 00beKmbl (PUCYHKU,
36yK08ble OAHHbLE, BUOEO).

3. Ogopmnenue cmpanuyvi ¢ nomMowbio
KACKAOHbIX mabauy cmuiell.

4. Hcnonv3osanue cyenapues Ha s3vlKe
JavaScript

3.4

KomnbrorepHas
rpacduka

BBo1 1300pakeHHit ¢ UCIIOIb30BAaHUEM
pa3TUYHBIX HU(PPOBBIX YCTPOICTB
(mudpoBeIX (hoToamnmapaToB U MUKPOCKOIIOB,
BUJICOKaMep, CKAHEPOB U JIPYTUX YCTPOUCTB).
['paduueckuii penakrop. Paspenienue.
KanpupoBanue. McnpaBieHne NepCieKTUBBL.
[ 'ucrorpamma.

Koppekuus ypoBHEM, KOpPEKILIUS LIBETA.
OobeciBeYrBaHNE IIBETHBIX N300paKCHHIA.
Perymib. Pabota ¢ obmactsimu. OUIBTPHI.
MHorocoiiHbie n300pakeHus. TeKCTOBbIC
ciaou. Macka ciosl.

Kananel. CoxpaHeHue BbIJICIIEHHOM 00IacTH.
[ToaroToBKa WILTIOCTpAIIHiA JIJIsl BeO-CalTOB.
AHUMHUPOBAHHBIE U300pAKEHUSI.

Bexropnas rpaduka. [IpuMuTHBBL

BBITIOTHATE 00IIYH0 KOPPEKIINIO MU(PPOBBIX
N300paskKeHUH.

[TpuMeHSATh THCTPYMEHTHI TpauIecKOro
penakTopa K OTJICIBHBIM 00JIacTsIM
N300paKeHUSI.

CTpOUTh MHOTOCJIONHBIE N300PAKSHHSI C
WCTI0JIH30BAaHUEM MAaCOK, TOTOBHUTH
WLTIOCTPAIUH TSI pa3MEIICHUs Ha BeO-
caiiTax, co3JaBaTh aHUMUPOBAHHBIC
n300paxkeHusi. CoznaBaTh BEKTOPHBIC
M300paKEHUs C TIOMOIIBIO PelaKTOpa
BEKTOPHOI rpadMIKu WIM HHCTPYMEHTOB
TEKCTOBOT'O MIPOIECCOpa.

Ilpakmuueckue padoomol:

1. O6pabomka yugposvix homoepaghuii
(kaopuposanue, ucnpasnenue nepcneKmuaul,
KOppeKyusl ypoeHel, KoppeKyus Yeema,).
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3MeHeHre nopsaKa 3J1EMEHTOB.
BripaBHUBaHUE, pacnpeiciiCHUE.
['pynmnpoBka. Kpussie. @opmatsl
BEKTOPHBIX PUCYHKOB. Vcnonb30Banue
KOHTYpOB. BekTopuzaius pacTpoBbIX
N300paKeHU M.

[ [puHIMIIBI TOCTPOEHUS U PEJAKTUPOBAHUS
TPEXMEPHBIX Mojenel. CETOUHBIE MOJIEIN.
Marepuansl. MoaenpoBaHue UCTOYHUKOB
OCBEILICHUS.

Kamepsl. AnautuBabie TexHoIOTHH (3b-
npuHTepbl). [IoHSITHE O BUPTYaJILHOM
[pEaJIbHOCTH U JONOJHEHHON PeaJibHOCTH

2. Pemywv yugposwix homoepaguil.
3. MHoeocnotinvie uzobpasxicenus.

4. Anumuposanmnvie u300paxceHus.

5. Bexmopnas epaghuxa

3.5

3b-MoaenpoBanme

[[pyHLINIIBI TOCTPOCHUS U PEIAKTUPOBAHUS
TpEXMEPHBIX Mojenel. CETOUHbIE MOJIEIH.
Marepuansl. MogenrpoBaHie HICTOUHUKOB
ocBenleHusd. Kamepsl. A1IuTUBHbBIE
TexHojoruu (3b-npunTeps).

[IoHsITHE O BUPTYAJIbHON PEATBHOCTU U
TTOTIOJTHEHHOW pealbHOCTH

[T0osICHATH IPUHLIMIIBI IOCTPOECHHUS
TPEXMEPHBIX MOJIEIEH.

BBINOJIHATE ONIEpALMK 110 TIOCTPOEHUIO U
PEOAKTUPOBAHUIO TPEXMEPHBIX MOJEICH.
Pa3memaTe Ha BUPTyaIbHOU CIIEHE
MCTOYHUKU OCBEILICHUS

1 KaMephl.

[IpuBOIUTE MPUMEPHI UCIIOJIB30BAHHUS
TEXHOJIOTMI BUPTYaJIbHOU U TOTIOJIHEHHOU

pEaIbHOCTH.
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Ilpakmuueckue pabomul:

1. Cozoanue npocmuix mpexmepHnuix
mooeineii.

2. Cemounble moodenu.

3. Penoepune

Hroro o pasaeny 48
PeszepBHOE Bpems 20
OBUIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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