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@enepanbHas pabodas mporpamma 1o ydeObHomy mnpenamety «MHpopmaTukay
(yrnyOnéuHplii ypoBeHb) (IpeameTHas oonacth «MaTteMatrka 1 nHpopMaTukay) (anee
COOTBETCTBEHHO — Tmporpamma 1o uHpopMaTtuke, HHPOpMATHKA) BKIOYACT
MOSICHUTENBHYIO 3aMUCKY, COJIepKaHUE O0yUCHHUsI, INTAHUPYEMbIC PE3YJIbTaThl OCBOCHUS
POrpaMMbI 10 HH(HOPMATHKE, TEMATHIECKOE INTAHUPOBAHUE

Conmepxanre  OOy4eHHs] pPACKphIBaeT COJACpXKaTelbHbIE JIMHUU, KOTOpPHIE
npearalTcs g 003aTeIbHOTO M3YYEHHUST B KaXJIOM Kjlacce Ha YpOBHE CPEIHETO
o611ero oopa3oBaHus.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS MPOTPAMMBI MO WH(GOPMATHUKE BKIIOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIC PE3yJbTaThl 3a BECh MEepuoa OOy4YeHHS Ha ypPOBHE
cpemHero oOmiero oOpa3oBaHmsl, a Tak)Ke MPEeIMETHbIC JOCTHKEHHUS 00ydJaromerocs 3a
KaXKIBIHA TO1 00yUICeHHUS.

IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo uHpopMaTuke (yriayOJE€HHBI YpPOBEHb) Ha YPOBHE CPEIHETrO
oO1rero obpazoBaHusi pazpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHUS
OCHOBHOW  00pa3oBaTelbHOM  MPOrpaMMbl  CpeAHEro  o0miero  oOpa3oBaHuf,
npeactaBieHHpix B GI'OC COO, a Takxe denepanbHoi paboueil MPOrpaMMbl
BOCTIUTAHMUSL.

[Iporpamma mo uHpopMaTuke HAET MPEACTABICHUE O IENAX, OOIIel cTpaTeruu
oOy4deHusi, BOCIUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CPEICTBAaMHU y4yeOHOIro IMpeaMeTa
«Mudpopmatukay Ha yriyOoJEHHOM ypOBHE, YCTaHABIMBAET 00s3aTEIbHOE MPEIMETHOE
coJiepaHue, IpelycCMaTpUBAET €ro CTPYKTYpUPOBAHUE IO pa3fesiaM U TeMaM Kypca,
ompezeNnsieT pachpeleieHre ero Mo kijaccam (rogam u3y4deHus), Aa€T IpUMEpPHOE
pacmpeziesieHue yueOHbIX 4acoB 10 TEMAaTHUECKUM pa3jielaM Kypca U PeKOMEHIyeMYIO
(mpuMepHyI0) TMOCIEN0BATeIbHOCTh UX H3YyUYEHHS C YYETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€d, JOTMKU y4eOHOIO IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH
00ydJaronuxcsi.

[IporpaMma 1o HHPOpPMATHKE OMpEAeNseT KOJIMYECTBEHHbIE W KaueCTBEHHbBIC
XapaKTepUCTUKU y4eOHOro Marepuala JJisi KaKJIOro rojaa W3ydeHHs, B TOM YHCIIE IS
COJIEpKATEIBHOTO HAMOJHEHUSI PA3HOTO BHUJIa KOHTPOJIA (TPOMEKYTOUHOM aTTECTalluU
o0yyJaroumxcsi, BCEPOCCUUCKUX MPOBEPOUHBIX pabOT, TOCYJApCTBEHHON HWTOTOBOM
arrecranuu). IlporpaMmma mno wuH(pOpPMAaTHKE SBISETCS OCHOBOM AJISi COCTABICHUS
aBTOPCKUX Y4YEOHBIX MPOTrpaMM M Y4YE€OHUKOB, IMOYPOUYHOTO IUTAHUPOBAHMS Kypca
YUUTEIIEM.

HNudopmartuka B cpegneM o01ieM 00pa30BaHUU OTPaXkKaeT:

CYIIHOCTh MH(POPMATUKH KaK HAYYHON TMCUHUILIIMHBI, U3y4arollel 3aKOHOMEPHOCTH
OpOTEKaHUsI M BO3MOXKHOCTM aBTOMAaTH3allUM HMH()OPMAIMOHHBIX MPOILECCOB B
pa3IMYHBIX CUCTEMAX;
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OCHOBHBIE 00J1aCTH TPUMEHEHUSI UHPOPMATUKH, MTPEXKIEC BCErOo MHPOPMAIIMOHHbIE
TEXHOJIOTHH, YIIPABICHUE U COLIMATIbHYIO ChEpY;

MEXAUCIUIUIMHAPHBIA ~ Xapaktep  MHGOpPMAaTUKU U HUH(POPMALMOHHOU
NESATEIIbHOCTH.

Kypc wundpopmaTuku st ypoBHS CpenHEro ooOmero oOpa3oBaHuUs SIBISIETCA
3aBEPILAIONIMM HTAllOM HENPEepPbIBHOM MOATOTOBKM OOydalIIMxcsa B 00JacTu
uHQOpPMATUKA U HHPOPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHUM, OMUpaeTcs Ha
coJiep)kaHue Kypca MH(POPMATHKUA YPOBHS OCHOBHOTO OOIIETO0 OOpa3oBaHMSI M OIBIT
MOCTOSIHHOTO TPUMEHEHUS] MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, NaéTr
TEOPETUUECKOE OCMBICIIEHNE, HHTEPIPETALIUIO U 0000IIEHHE STOTO OIBITA.

PesynbraThl  yriyOn€HHOro  ypoBHS ~ M3ydeHHMs ~ y4eOHOro  mpenmMera
«upopmatukay OpHeHTUPOBAHBI HA MOJyY€HHUE KOMIIETEHTHOCTEH JJI MOCIeyIOIIen
npodecCHOHaNbHOM AESTENBHOCTH KaK B paMKax JaHHOW MpeaMeTHON o0jacTu, Tak u
B CMEXHBIX ¢ Hel obnacTsax. OHM BKIIOYAIOT B ce04:

OBJIAJICHHUE KIIFOUEBBIMH MOHSATUSAMH U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCS
JaHHasi TpeIMeTHasi 00JIaCTh, PACIO3HABAHUE COOTBETCTBYIOLIUMX KM MPHU3HAKOB U
B3aMMOCBSA3€H, CIOCOOHOCTH JEMOHCTPUPOBATH PA3IUYHBIE MOIXOJbl K H3YYECHHIO
SBJICHUHN, XapaKTEPHBIX U U3ydaeMOon IpeaMeTHONU 00IacTH;

YMEHHUE peliaTh TUIIOBBIE MPAKTHUUYECKHE U TEOPETHUUECKHUE 3a/1aud, XapaKTEpHbIE
JUTSl UICTIOJIb30BAHUS METOJIOB M MHCTPYMEHTApUsl JaHHOU MpeMEeTHOM 00nacTy;

HaJu4Yue MPEeACTaBICHUM O JaHHOW MPEeIMETHONW 00JIaCTH KaK IETOCTHON TECOpUu
(COBOKYMHOCTH TE€OPHii), OCHOBHBIX CBSI3X CO CMEKHBIMU 00IACTAMU 3HAHUU.

B pamkax yrayOnéHHOTO YpOBHS U3ydeHUsI HHGOpPMATHKUM 00ecreuynBaeTcs
[EJICHAIIPaBICHHAs TOJTOTOBKAa OOydYalolUXcsi K MPOJOJDKEHHIO 00pa30BaHUs
B OpraHusauusx npo(ecCHOHANBbHOrO  OOpa3oBaHHs MO  CIEUUATIBHOCTAM,
HEIMOCPEJICTBEHHO CBA3AHHBIM C LU(PPOBBIMU TEXHOJOTUSMU, TAKUM KakK MpOrpaMMHas
UHKeHepusi, uHPOpMalMoHHAsE 0e30MacHOCTh, HH()OPMALIMOHHBIE  CHCTEMBI U
TE€XHOJIOTUH, MOOUJIbHBIE CUCTEMBI U CETH, OOJbIINE JTaHHbIE U MAIIMHHOE OOy4YeHHE,
IPOMBIIIUICHHBIA ~ MHTEPHET  BEIIeW, WCKYCCTBEHHbI HWHTEJUIEKT, TEXHOJOTUU
OecripoBOJHONW  CBA3M, pOOOTOTEXHHMKA, KBAaHTOBBIE  TEXHOJIOTMH, CHCTEMBbI
pacrpeieIiEHHOTO peecTpa, TEXHOJIOTUN BUPTYAJIbHON U JAOMOTHEHHOW PeaibHOCTEH.

OcHoBHas 11e1b u3ydeHus yueoHoro npeamera «MudpopmaTtukay Ha yriayOinéHHOM
YpOBHE CpellHero oO0uiero ooOpa3oBaHusi — OOeCHeUYeHHE MATbHEWIEro pa3BUTHUSA
MH(OPMAIMOHHBIX KOMIIETEHIIUN 00yYaroIerocs, ero roTOBHOCTH K JKU3HU B YCIIOBUSIX
pa3BUBaIOIIErocs WH(OPMALMOHHOTO OOIIECTBA M BO3pPACTAIOUICH KOHKYPEHIIMH Ha
pbiHKe Tpyaa. B cBsa3u ¢ stuMm m3ydeHue umHpopmatuku B 10—-11 kiaccax M0KHO
00ecreyuTh:

c(OPMHUPOBAHHOCTh MHPOBO33PEHMS, OCHOBAHHOTO HA T[OHMMaHUU POJH
uH(OpPMATUKU, UHPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHII B COBPEMEHHOM
00I11eCTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIILIICHUS;
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c(OpMUPOBAHHOCTh YMEHUH pa3ianyatrh (PakThl U OLEHKU, CPABHUBATH OLIEHOYHBIE
BBIBOJIBI, BHJIETh HMX CBSI3b C KPUTEPUSMU OLEHHUBAHUS U CBSI3b KPUTEPHUEB
C ompeAecnEHHOM CHUCTeMOM IIEHHOCTEH, MPOBEPATh Ha JOCTOBEPHOCTh M 0000IIATh
uHdopmaIuio;

c(hOpMUPOBAHHOCTH MPEICTABICHHM O BIUSHUA HH(POPMALIMOHHBIX TEXHOJIOTHI Ha
KU3Hb 4EJOBEKa B OOILIECTBE, IIOHUMAHUE COLMAIBHOIO, HSKOHOMHUYECKOTO,
IOJIMTUYECKOT0, KYJBTYPHOTO, IOPUAMYECKOTO, IPUPOAHOrO, 3SPrOHOMHYECKOIO,
MEAMLMHCKOTO U (PU3HOJIOTMUECKOr0 KOHTEKCTOB HH()OPMALIMOHHBIX TEXHOJIOTUH;

IOPUHATHE TPABOBBIX U 3TUYECKUX AaCMEKTOB HMH(POPMALMOHHBIX TEXHOJIOTUH,
OCO3HaHUE OTBETCTBEHHOCTH JIIOACH, BOBJIICUEHHBIX B CO3JaHUE U HCIIOJIIB30BAaHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIIPOCTPAaHEHUE UHPOPMALIH;

CO3/IaHHE€ YCJOBHM JUIsi pa3BUTHS HABBIKOB Y4eOHOM, MPOEKTHOH, HaydHO-
UCCIIEJOBATEIbCKOM W TBOPUECKOM  JEATEIBHOCTH, MOTHUBALUU  OO0yYaromMxcs
K CAMOPA3BUTHIO.

B conmepxxanun yuebHoro mnpeamera «MH(popmaTtuka» BBIIEISAIOTCS YEThIpE
TEMaTUYECKHUX pa3zela.

Paznen «udpoBas rpaMOTHOCTH» MOCBSIIEH BOIIPOCAM yCTPOMCTBA KOMIIBIOTEPOB
U JpYyruxX DJEMEHTOB ILM(PPOBOTO OKPYXKEHUS, BKIIOYas KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAaHUIO CPEJCTB ONEPALMOHHONW cHCTeMbl, paboTe B cetu HHTepHeT u
UCIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB, HHPOPMAIIMOHHON 0€301acHOCTH.

Pasznen «Teopernyeckue OoCHOBBI MH(OPMATUKW» BKIIOYAET B CEOsI MOHATUNMHBIN
anmapaT MH(OPMATUKH, BOMNPOCHl  KOAMPOBAaHUS  WH(MOpPMALUK, H3MEpPEHUs
MH(POPMALMOHHOTO O0BEMA JAHHBIX, OCHOBBI aureOpbl JOTUKH U KOMIIBIOTEPHOIO
MOJEIINPOBAHUS.

Paznen «AnroputMbl M NPOrpaMMHUPOBAHHE» HANPABIEH HAa Pa3BUTHE
AJITOPUTMUYECKOIO MBIIUIEHUS, pa3padOTKy alrOpUTMOB U OLIEHKY MX CJIOXHOCTH,
¢opMUpOBaHHE HABBIKOB pEaJM3allMU MPOTPaMM Ha A3BIKAX MPOTrPaMMHPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MH}opmanMoHHbBIE TEXHOJOTMW» MOCBSIIEH  BONpPOCAM IPUMEHEHHUS
UHGOPMAIIMOHHBIX TEXHOJOTHWH, pEaJU30BAHHBIX B NPUKIAAHBIX MPOrPaMMHBIX
IPOAYKTaX M HWHTEPHET-CEpPBHCAaX, B TOM YHCIE B 3aJa4ax AaHAIM3a JaHHBIX,
MCIIOJIb30BaHMUIO 0a3 NaHHBIX U 3JICKTPOHHBIX TaOJHII JIJIs1 pElIeHUs IPUKIIaIHbIX 3a7ad.

B npuBenéHHom panee conepkaHuM yueOHoro mnpeamera «MHdopmarukay
KypPCUBOM BBIJIEJIEHBI JONOJIHUTENBHBIE TEMBbI, KOTOPbIE HE BXOJAT B 00S3aTEIbHYIO
nporpaMMy OOYYeHMsl, HO MOTYT OBbITb HPENJIOKEHBbl Ui H3Y4YEHMsI OTAEIbHBIM
MOTHBHPOBAHHBIM U CLIOCOOHBIM 00YyYaIOLTUMCSI.

YrnyOn€HHbI ~ ypOBEeHb  M3Y4YeHHMs] ~ MHPOPMATHKH  PEKOMEHIYETCS IS
TE€XHOJIOTUYECKOTO npodus, OPHUEHTUPOBAHHOIO Ha VHXCHEPHYIO U
UHPOPMALIMOHHYIO  cepbl  AEATENbHOCTH. YTUIyOJEHHBIM YpPOBEHb HW3YyYEHUS
UHPOPMATUKA  00ECleunBaeT: IMOJArOTOBKY OOYy4arolUXCs, OpPHEHTHPOBAHHBIX
Ha CHEIHAJIbHOCTH B 00JacTH HH(DOPMALMOHHBIX TEXHOJOTUA U HHXKEHEPHBIC
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CHEIMAIBHOCTH, YYaCTUE B IPOCKTHON M MCCIICIOBATEIBCKON JACSITEILHOCTH, CBSI3aHHON
C COBPEMEHHBIMHM HAIPaBICHUSIMH OTpPACIH HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, TMOATOTOBKY K VYYacTHIO B OJMMIHAgaX W caade EamHOro
rOCyIapCTBEHHOT'O PK3aMeHa Mo WH(OpMAaTHKeE.

[TocnenoBaTenbHOCTh M3YyUEHHUS TEM B IMpEAesiaX OJHOTO rojaa oOydeHHsS MOKET
OBITh M3MEHEHAa MO YCMOTPEHHIO YYHTENS MPU TOIArOTOBKE paboyeil MmporpaMMmbl U
NOYPOYHOTO MJIAHUPOBAHUSI.

OO111ee yrcio 4acoB, peKOMEHOBAHHBIX [Tl U3ydeHus uHpopmatuku — 272 yaca:
B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 4aca B HeJeIo).
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COJAEP)KAHUE OGYUEHUS!

10 KUIACC

Hu¢posBas rpaMoTHOCTH

TpeOoBaHus TEXHUKU O€30MACHOCTH M TMTHEHBI MPU pabOTe C KOMIbIOTEpaAMU U
JIPYTMMH KOMIIOHEHTaMHU [U(POBOTO OKPYKEHHS.

[Tpuntmner paboThl KOMIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. ApPXUTEKTypa (OH
Heiimana. [apsapockas apxumexmypa. ABTOMAaTHYECKOE BBITIOJIHEHHUE TMPOTPAMMEBI
npoiieccopom. OnepaTuBHas, IOCTOSTHHAS U IOJITOBpeMEHHas naMaTh. OOMEH TaHHBIMU
¢ noMouIbko KH. KOHTpOJIepsl BHEMTHUX YCTPOUCTB. [IpsiMOil JOCTYIT K HaMATH.

OCHOBHbBIE TEHACHIMU Pa3BUTUA KOMIIBIOTEPHBIX TexHojoruu. [lapannenbHbie
BblUMCIEHUA. MHoromnpoueccopHbie cucteMbl. CyrnepkoMnberoTepsl. PacnpenenéHnbie
BBIYUCIIUTEIbHBIE CUCTEMBI U 00paboTKa OOJbIIMX JAaHHBIX. MoOWIbHBIE ITU(POBHIC
YCTPOWCTBA M HUX poOJb B KOMMYHHUKalUsX. BCTpOEHHbIE KOMIIBIOTEPHI.
MuxkpoxoHTposuiepsl. PO60TH3MpOBaHHbBIE TPOU3BOICTRA.

[IporpammHoe oOecriedeHre KOMMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Bumbl
nporpaMMHOro obecriedyeHuss W uX Ha3HaueHue. (OcoOEHHOCTH MPOTPAMMHOTO
oOecrnieueHnss MOOMIIBHBIX ycTpoicTB. [lapannensHoe nmporpammupoBanue. CUCTEMHOE
nporpamMmHoe  obOecrnieuenne. OrmneparioHHbIE CUCTEMBI. YTUIUTHL  JlpaiiBepbl
ycTpoiicTB. UHCTaMmsAus ¥ IEMHCTAIIISIIS TPOTPaMMHOTO 00eCTIeYeHHMS.

QaitnoBeie  cucteMbl. [IpuHLMIBI pa3MernieHUs W HUMEHOBaHHUS  (DaisioB
B f0JiroBpeMeHHou namatu. [llabnonsl 1ig onucanus rpymi (haisos.

[Iporpammuoe obGecnieuenue. JluieH3upoBaHue MPOTPAMMHOTO OOECTeUeHHUs U
udpoBbiX pecypcoB. [lpompuerapHoe u cBOOOAHOE MIPOrpaMMHOE ObOecreueHHe.
Kommepueckoe M HEKOMMEPYECKOE HCIOIb30BaHUE MPOTPAMMHOIO OOECTeUeHUs U
upoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAHABIMBAEMas 3aKOHOAATEIHCTBOM
Poccuiickonn  @enepaunn  3a  HEOPaBOMEPHOE  MCIOJIB30BAHME  IPOTPAMMHOIO
oOecrnieueHus U UGPOBBIX PECYPCOB.

[IpyHUIMIIBI MOCTPOEHMSI M aIMapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceresble mpoTokoibl. Cetb UHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKOIBI CTEKA
TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mnoxacetn ¢ mnomomplo Macok mnoxceteil. CereBoe
aaAMUHUCTpUpoBaHue. llomydyeHHe JHaHHBIX O CETEBBIX HACTPOMKAax KOMIIBIOTEpA.
[TpoBepka Hanuuus CBsI3U € y310M ceTtu. OnpeaesieHne MapuipyTa JABUKEHHS TAKETOB.

Bunsr JIesAITeIbHOCTHU B ceTu HNuTtepHer. CepBucsl HNurtepHera.
['eonndopmarmonnbie cucTeMbl. ['€0NOKAallMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU
(Hampumep, JOKalus MOOWJIBHBIX  Tele(OHOB, OIpeNeiIeHHE 3arpy>KeHHOCTU
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsA, OpOHUPOBAHNE OUIIETOB U TOCTHHHIL.

1 KprM@OM BBIJACJICH MaTcpual, KOTOpLIfI HE SBIsSETCA 00sA3aTelIbHBIM Ipyu U3y4YCHUU U HE BXOAUT B COJACPIKAHUC
l'IpOMe)KyTO‘lHOfI WJIA UTOTOBOM aTTCCTAllUU IO NPEAMETY.
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['ocynapcTBeHHBIC SJEKTPOHHBIC CEpBUCH W yciayru. ColuanbHBIE CETH —
OpraHM3aIys KOJUIGKTHBHOTO B3aMMOJACHCTBHUS W OOMeHa MaHHbIMU. CEeTeBON ITHKET:
npaBwiia TMOBEACHUS B KuOeprpocTpaHcTBe. [Ipobiema TOMIMHHOCTH TOTYyYEHHON
nHpopMaiuu. OTKpBITEIE 00pa30BaTEIbHBIC PECYPCHI.

TexHoreHHbIE ¥ DKOHOMHYECKHE YIPO3bI, CBsSI3aHHBIE C HCIOJIH30BAHHEM
WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHONOTHA. OO0mme mnpoOiaemMbl  3amluThl
uHpopMaluu u WHPOpMaIMoHHON Oe3omacHocT. CpencTBa 3ammMThl WHDOpMaUU
B KOMITbIOTE€paX, KOMIBIOTEPHBIX CETSIX W aBTOMATU3MPOBAHHBIX HH(POPMAIMOHHBIX
cuctemax. I[IpaBoBoe obOecmeuenne WHGOPMANUOHHONW 0€30MacCHOCTU. JeKmpoHHAs
yupposas noonuce, cepmuuyuposantvie caiumol U OOKYMeHMblL.

[IpenoTBpalieHNEe HECAHKITMOHUPOBAHHOTO TOCTYIA K JIMYHOW KOH(PHIEHITHATBHON
uHPOpPMAITNH, XPAHAIIEHCS Ha IEPCOHATBHOM KOMITBIOTEPE, MOOHMIIBHBIX YCTPOUCTBAX.
BpenonocHoe mporpaMMHOe oOecriedeHre u crocoObl 00phObI ¢ HUM. AHTHBUPYCHBIC
nporpamMmbl. OpraHm3aiysl JTHYHOTO apxuBa WH(popManuu. PesepBHOE KOMMpOBaHUE.
[TaposnpHast 3amuMTa apXuBa.

HIudpoanne naHHBIX. CHUMMETpUYHBIE W HecUMMeTpuuHble mHQpbL. [ndps
npoctoit 3amensl. [udp [ezaps. [udp Buxenepa. Anroputrm mudpoBanus RSA.
Cmezanoepagusi.

Teopernyeckue 0CHOBHI HH(POPMATUKH

Wupopmanus, naHHele U 3HaHMs. HpopManumoHHbBIE Mpolecchl B MPUPOJE,
TEXHUKE M OOIIIECTBE.

HenpeppiBHBIE ¥ AMCKpETHBIE BEIMYMHBI M CUTHaNbBl. Heob6XxoaummocTh
JUCKpEeTU3alMK MHPOpMALH, IPEeIHA3HAUYCHHOM JIJIsl XpaHEHUs, [lepeiauu U 00paboTKu
B U(POBBIX CUCTEMAX.

JIBonuHO€E KOoaupoBaHue. PaBHOMEPHBIE U HEPABHOMEPHBIE KOABI. [lekonnpoBanue
COOOIlIEHUH, 3aMMCaHHBIX C TIOMOIIbI0 HEPABHOMEPHBIX KOJOB. YcioBue PaHo.
[TocTpoeHne OFHO3HAYHO JEKOAMPYEMBIX KOJOB C TMOMOUIbIO nepeBa. [ pagh
An.A. Mapkosa. Equnuiibl uamMepeHus KoindyectBa HHGopMauu. AndaBUTHBIN TOIX0A
K OIICHKE KOJINYeCcTBa HH(OpMALIHH.

Cucrempl cuucinenusa. Pa3BépHyTas 3amuch LENBIX U APOOHBIX  YHUCEN
B IMO3ULHMOHHON cucTeMe cuMciieHns. CBOICTBa NO3WLMOHHON 3allMCH  YHUCIA:
KOJIMYECTBO LU(p B 3amUCH, MPHU3HAK ACIMMOCTH YHCJIa Ha OCHOBAHHME CHUCTEMBI
CUMCJICHHsI. AJTOPUTM IMEPEBOJA LEIOro yuciaa U3 P-MYHON CHCTEMBI CUUCIICHHS B
JECATHUUHYIO0. AJTOPUTM NEpeBOAa KOHEUHON P-U4HOM TpOOH B AECATUUHYIO. AJITOPUTM
MepeBoAa LEJI0r0 Yucia M3 JECATUYHOM CUCTEMBbI cuucieHus B P-nunyro. IlepeBon
KOHEYHON  JecATHYHOM JapoOu B P-uuHyroo. JIBowuHas, BOCbMEpUYHAs U
HIECTHAIATEpPUYHAS CHUCTEMbl CUHUCIICHHUS, CBSI3b MEXIYy HHUMH. Apudmernyeckue
omnepauuy B MO3ULHUOHHBIX CUCTEMAX CUUCIEHUS. 1pOouUyuHas ypasHoO8eweHHas cucmema
cuucnenus. [{8ouuno-oecaAmuynas CUucmema CuucieHus.

Koauposanue texctoB. Konupoka ASCII. OnnobaiitHbie koaupoBku. CtanaapT
UNICODE. Koauposka UTF-8. Onpenenenre naHpopMalioHHOro 00béMa TEKCTOBBIX
COOOIIEHUH.
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KonupoBanune nzobpaxkenuii. OneHnka uHQOpMaIMOHHOTO 00BhEMa Trpaduieckux
JTaHHBIX TIPU 3aJaHHBIX Pa3pelIeHUH U IITyOuHe KOAUpOBaHus 1iBeTa. L[BeToBbIE MOETH.
Bekropunoe komupoBanue. dopmartbl rpaduueckux ¢ainoB. TpéxmepHas rpaduka.
®pakranbHas rpaduka.

KoaupoBanue 3Byka. OrieHka HHPOPMALMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX MPHU
3aIaHHBIX YaCTOTE AUCKPETU3ALNH U PA3PSIAHOCTH KOAUPOBAHUS.

Anre6pa noruku. [lonstue Bbicka3biBaHMS. Brickas3biBaTenbHbIE  (POPMBI
(npenukatsl). KBaHTOPBI CyllleCTBOBaHUS M BCEOOIIHOCTH.

Jlormueckue omeparuu. TaOmursl HMCTMHHOCTH. Jlormueckue BBIPAKEHHUS.
Jlornueckue ToxkaecTtBa. JloKa3aTeNbCTBO JIOTUYECKUX TOXKAECTB C MOMOINBIO TaOIHUIL
VCTUHHOCTH. JIornueckue onepannuy U Ornepanuy HaJ MHOKECTBAMU.

3akoHbl anreOpbl JIOTMKW. OKBUBAJIEHTHBIE MPeoOpa3oBaHUsA JIOTUYECKHUX
BbIpakeHUH. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHM.

Jlornueckue QyHKIUU. 3aBUCUMOCTh KOJUYECTBA BO3MOXHBIX JIOTUYECKHUX
GyHKUMNA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKIIUMA.

Kanonunueckue popmbl toruueckux BoipaskeHui. CoBepIICHHbIE TU3bIOHKTUBHBIC
U KOHBIOHKTHBHBIE HOpPMAJIbHbIE (POPMBI, AITOPUTMbI MX MOCTPOEHUS MO TaOJIHULIEe
VCTUHHOCTH.

Jlornueckue >31neMeHTBI B cocTtaBe Komnbrorepa. Tpurrep. Cymmarop.
Mmuoropazpsaueiii - cymmarop. IloctpoeHne cxem Ha JIOTMYECKHX — 3JIEMEHTaX
0 3aJlaHHOMY JIOTUYECKOMY BBIPQKEHUIO. 3aIlllCh JIOTHYECKOTO BBIPAXKEHHUSI 110
JIOTUYECKOM cxeme. Mukpocxemul u mexHoi02us ux npou3eo0Ccmad.

[IpeacTaBieHue LEabIX YACE B HaMATH KOMIIbIOTepa. OrpaHMYeHHOCTh IMaIa3oHa
YyCeNl NPU OrPaHUYEHUM KOJM4ecTBa paspsnoB. [lepenosiHeHue paspsiiHOM CETKHU.
be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. /[BOMYHBIN MTOMOJHUTEILHBIA KO
OTPULIATEIBHBIX YHACEIL.

[lobutoBeie  noruueckue omepanuu. Jlormueckuii, apudmeruyeckui u
nukinyeckuit casurd. ludposanue ¢ momMolibio MOOUTOBOM ONEpaluu «UCKII0YaoIee
NIJIN».

[IpencraBiieHre BELIECTBEHHBIX YKMCEN B MaMSITH KOMIBIOTEpA. 3Hayallas 4acTb
U NOpsiioK yucia. /nana3oH 3HaueHUI BelecTBEHHbIX yucelsl. [IpobGiiembl XpaHeHus
BEILIECTBEHHBIX YNCEJ, CBA3aHHBIE C OTPAHUYEHUEM KOJIMYECTBA Pa3psAL0B. BeinonHenne
omepanuii ¢ BEUIECTBEHHBIMU YMCIIAMH, HAKOIUJICHHME OLIMOOK MpPU BHIYUCIICHHSIX.

AJITOPUTMBI U NPOrPAMMHUPOBaHHE

OmnpeneneHre BO3MOXKHBIX pPE3yJbTaTOB PaOOTHl MPOCTEHIIMX aJIrOPUTMOB
yIpaBJICHUS UCTIOTHUTEISIMUA U BBIYUCIUTENbHBIX arOpUTMOB. OnpeiesieHue HCXOTHBIX
JAHHBIX, IPH KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl peuleHds 3aJad  Ha KomImbloTepe. VHCTpyMeHTalbHbIE CpeNCcTBa:
TPAHCIATOP, OTIAMAYUK, TPOPMIMPOBIIMK. KoMIuisiuys u MHTEpIIpeTanus mporpamm.
BupryanpHbie MalmHbl.
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WuTterpupoBanHas  cpeaa  pa3paboTku.  Meroabl  OTIAAKHM  MPOTPAMM.
Hcnonp3oBanue TpaccupoBOUHbIX Tabmui. Otnagouynsii  BbiBoA. Ilomarosoe
BBITIOJIHEHNE MTpOorpaMMel. Touku octanoBa. [IpocMoTp 3HaUeHN TEPEMEHHBIX.

A3k mporpammupoBanus  (Python, Java, C++, C#). Tunel JgaHHBIX:
LIEJIOYMCIICHHBIE, BEILECTBEHHBIC, CUMBOJIbHBIC, Jlorndyeckue. BersineHunsa. CiioxHble
ycnoBus. lluknel ¢ ycmoBueM. Llukibl mo mnepeMeHHOM. B3anmo3zameHseMOCTb
pa3nuYHbIX BUAOB HUKIOB. MHBapuaHT nukia. CocTaBieHHE HUKIIA C UCIIOIb30BaHUEM
3apaHee ONPeNeIEHHOTO HHBApUAHTa LIUKJIA.

JlokyMeHTHpOBaHue mnporpamMm. lcnons3oBanue xoMmeHTapues. Iloaroroska
OMMCaHUs NPOrPAMMBI U MHCTPYKIIUH JJIS TOJIb30BATES.

AaroputMbl 00paOOTKM HATypaJbHBIX YHCEN, 3allMCaHHBIX B MO3UIIMOHHBIX
CUCTEMAX CYMCIICHUS: pa30MEeHHE 3alUCH 4YHCa Ha OTIENbHbIE LU(PbI, HAXOXKACHHUE
CYMMBI U IPOU3BEACHUS U(]P, HAXOKIEHNE MAKCUMAIbHON (MUHUMAIBHON) [IU(PHI.

HaxoseHne Bcex IpOoCThIX YKCell B 33JaHHOM auana3oHe. [Ipeacrasnenue yncia
B BuJE Ha0opa TNPOCTBIX COMHOXHUTENEH. AJTOpUTM OBICTPOTO BO3BEACHUS B
CTEIIEHb.

OOpaboTka naHHBIX, XpaHsAumxcs B ¢aitnax. TekcToBble W ABOUYHBIC (DAIIBI.
daiinossie nmepemeHHble ((ainoBble ykazarenu). Urenue u3 Qaitna. 3anuce B aidi.

Pa3buenue 3agaum Ha momzagaud. [logmporpammbl (TiporieAypbl M (PYHKIIHH).
Pexypcus. PekypcuBHble 00bekThI (Ppaktansl). PekypcuBHbie mpoueaypsl 1 QyHKIUH.
Hcnonb3oBaHue cTeka s OpraHu3allyd PEKYPCUBHBIX BBI30BOB.

Hcnonp30BaHue  CTaHAAPTHOW  OMOMMOTEKM  sI3bIKa  IPOrPaMMHPOBAHUS.
[Monkmtouenne OUOAMOTEK MOANPOTPAMM CTOPOHHHUX Mpou3BoauTENed. MoTynbHBIM
IPUHIUI TOCTPOCHUS IPOIPAMM.

Yucnennble MeTobl. TouHOE W MPUOMKEHHOE pelleHus 3agadyu. YuciaeHHbIe
METOJbl PEIICHUS YpaBHEHHI: MeTon mepedopa, METOJ TMOJOBHHHOIO JIE€JICHHUS.
[TpuOnm>xE€HHOE BBIUMCIIEHHUE AJIMH KPUBBIX. Bpiuncienue miomazieit puryp ¢ moMoIsro
YHUCJIEHHBIX METOJI0B (METOJ MPSMOYIOJIbHUKOB, MeTO/ Tpanenuil). Ilonck Mmakcumyma
(MUHUMYMa) PYHKIIMHA OJHOM MepEeMEHHONW METOIOM MOJIOBUHHOTO JIETICHHUS.

OOpaboTka  CHUMBOJIBHBIX  JaHHbIX.  BcTpoeHHble  (QyHKuMM  s3bIKa
IPOrpaMMHUpPOBAHUSA JUII OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOACYET KOJMWYECTBA MOSBICHUI CHUMBOJA B CTPOKE, pa3OueHHE
CTPOKH Ha CJI0BA IO IPOOEIbHBIM CUMBOJIAM, IIOUCK MTOICTPOKHU BHYTPU JAHHOM CTPOKH,
3aMeHa HalJICHHOM NOJCTPOKH Ha JIPYIyr0 CTPOKY. I eHepanus Bcex CIIOB B HEKOTOPOM
andasuTe, yIOBICTBOPSIONINX 3aJaHHBIM orpaHudyeHusiM. [IpeoOpa3oBanue uuncia B
CHUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBel ¥ TOCIEAOBATENbHOCTH  YHcel. Boruncinenue  0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAcCHMBAa WJIM YHUCJIOBOW IOCJIEI0BATEILHOCTH (CYyMMBI,
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NPOU3BEIEHUS, CpPEAHEro apu(pMeTHuecKkoro, MHUHUMAIBHOTO M MaKCHUMAaJbHOIO
DJIEMEHTOB, KOJUYECTBA DJIEMEHTOB, YIOBIETBOPSIONIUX 3aJaHHOMY YCIIOBHIO).
JIvHEeNHBIN MOKUCK 33JaHHOTO 3HAYEHHS B MACCHBE.

CopTtupoBka oaHOMEpHOTo MaccuBa. IIpocTeie MeTONbI COPTHPOBKH (METO.
ny3bIpbKa, METOJ BbIOOpa, COpTUpPOBKA BcTaBkamu). CopTupoBKa ciausinueM. beictpas
coptupoBka maccuBa (amroput™ QuickSort). JIBOMYHBIH MOWCK B OTCOPTUPOBAHHOM
MAacCHBe.

JIBymMepHBIC MAaCCUBBI (MATPHUIIbI). AJTOPUTMBI 00paOOTKH TBYMEPHBIX MAaCCHUBOB:
3aroJIHEHUE ABYMEPHOIO YMCIOBOIO MACCHBA M0 33JJaHHBIM MPABUIIAM, IOMCK 3JIeMEHTa
B JIBYMEPHOM MAacCHBE, BBIUMCICHHE MaKCUMymMa (MUHMMYMa) U CyMMBI DJIEMEHTOB
JBYMEPHOTO MAacCHBa, IE€PECTaHOBKA CTPOK M CTOJOIIOB JABYMEPHOIO MaccHUBa.
Paszpabomka npoecpamm Ons pewenuss npocmulx 3a0ay aHaiu3a OaHHwblX (0O4UCKA
OAHHBIX, KIACCUDUKAYUS, AHATU3 OMKTOHEHUIL).

HNHpopmMaumoHHbIe TEXHOJIOIMU

TexctoBeiii mporeccop. PenaktupoBanue u ¢opmatupoBanue. I[IpoBepka
opdorpaduu u rpammatuku. CpercTBa MOMCKa U aBTO3aMEHBI B TEKCTOBOM IPOLIECCOPE.
Hcnonp3oBanue ctuineil. CTpyKTypUpOBaHHBIE TEKCTOBbIE JTOKYMEHThL. (CHOCKH,
ornasneHue. KomekruBHas paborta ¢ 1okymMeHTaMu. HCTpYMEHTBI pelieH3upOBaHUS
B TEKCTOBBIX Tmporeccopax. OOnaunsie cepBuchl. JlemoBas mnepenucka. Pedepar.
[IpaBuna 1UTUPOBAHMS MCTOYHUKOB M OQOpMIIEHUS OMOIMOrpadUUecKuX CCHUIOK.
OdopmileHHe CHUCKa JUTEPATypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKON TEKCTa.
TexHuueckue cpeacTsa BBoJa TekcTa. Criennann3upoBaHHbIE CPEACTBA PENAKTUPOBAHMS
MaTeMaTUYECKUX TEKCTOB.

AHamu3 naHHblX. OCHOBHBIE 33/Ja4d aHajiu3a JaHHBIX: MPOTHO3UPOBAHME,
KJaccU(puKanus, KIacTepu3alus, aHanu3 OTkKIoHeHud. [locnenoBaTrebHOCTh peleHust
3a/1a4y aHaJIKM3a IaHHbBIX: COOp MEPBUYHBIX JAaHHBIX, OUUCTKA U OIICHKA KauyeCTBa JAHHBIX,
BBIOOD W/WIIM MOCTPOEHUE MOJEIH, MPeoOpa3oBaHNEe NaHHBIX, BU3yadn3alus JaHHBIX,
UHTEpHpeTanusl pe3ysibTaroB. lIporpamMmHble CpencTBa W HMHTEPHET-CEPBUCHI IS
00paboTKu M TMpeACTaBICHUS NOaHHbIX. boibpliue naHHble. MammHHOE OOy4YeHHE.
HUnmennekmyanvHuli anaius OAHHbBIX.

AHanu3 JaHHBIX C OMOIIBIO SJIEKTPOHHBIX TabNIuIl. Boruncienne cymMmmbl, CpeaHETO
aprupMeTHYecKoro, HaudobIIEer0 (HAMMEHBILEr0) 3HAYEHUsl IUana3oHa. Beruncienue
kod(ddurmenTa Koppensmue  IBYX PSAOB JaHHBIX. [locTpoeHHme CTONIOYATHIX,
JUHEWYaThIX U KpyroBbix auarpamm. [loctpoenue rpaduxos ¢pynkuuit. [Tonbop munmu
TPEH/1a, PEIIECHUE 3a/1a4 IPOTHO3UPOBAHUSI.

YucneHHoe pelieHre ypaBHEHUH ¢ MOMOIIbI0 o10opa napamerpa. OnTumuzanus
KaK TIOMCK HaWJIydlllero pelieHuss B 3aJaHHbIX YycioBusax. llemeBas dyHkius,
orpannueHus. JIoKanpHbIE W TJIOOANBHBI MUHUMYMBI IieJieBoM (QyHKuUMH. Perenue
3a]1a4 ONTUMH3AIMH C TOMOIIBIO JIEKTPOHHBIX TAOJIHII.
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11 KJIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

Teopetnueckue mMOAXOIbI K OIEHKE KOJIM4YecTBa HWHGOpManuu. 3aKOH
anmutuBHOCTH UHpopManmu. Dopmyna Xapriu. Hubopmanus U BEpOSTHOCTb.
®opmyiia llleHHoHa.

Anroputmsl cxkatusi 1aHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm
LZW. Aaroputmsl cxaTusi JaHHBIX C MOTEPSIMU. Y MEHbILIEHUE TNTyOUHBI KOJUPOBAHUS
usera. OcHOBHBIE Haen anroputmoB cxarus JPEG, MP3.

CkopocTp  mepelayd  JaHHBIX.  3aBUCHMMOCTb  BPEMEHHM  Iepefadd OT
MH(POPMALMOHHOTO 00BbEMA JaHHBIX M XapaKTEpUCTUK KaHaja CBsA3M. lIpuuunHbl
BO3HMKHOBEHUS OIIMOOK MpH nepeaaye faHHbIX. Kospl, mo3Bossomuye o0HapyXUBaTh U
UCHIPABIIATh OIIMOKHM, BO3HHUKAIOUIUE MPHU Mepefaue AaHHbIX. PaccTosHue XsMMUHTA.
Koauposanue ¢ noBropenuem 6utos. Koasl XammuHra.

Cucrempl. KoMroHeHTbl cuctemMbl U UX B3auMopencTBue. CHCTEMHBIN 3PQeKT.
VYmpasnenue kak nHGOPMAIMOHHBIH mporiecc. OOpaTHas CBsI3b.

Mopnemn u wmogenuposanue. llens monenupoBanus. COOTBETCTBHE MOJCIH
MOJIEIUPYeMOMY OOBEKTYy WM TpoIeccy, ILeau MojaenupoBanus. Dopmanuzaiius
NPUKJIAIHBIX 33]a4.

[IpencraBieHue pe3ynbTaToOB MOJAEIUPOBAHUS B BUAE, YAOOHOM ISl BOCIIPUSATHUS
yenoBekoM. ['paduueckoe npencrapieHue JaHHBIX (CXEeMbl, TaOJIHIIbI, TpadUKn).

I'pa¢b1. OcHoBHBIE NOHATHS. Buasl rpados. Onucanue rpadoB ¢ TOMOLIbIO MAaTPHIL
CMEXXHOCTH, BECOBBIX MaTPHIL, CIIUCKOB CMEKHOCTH. PelleHne anropuTMUYeCcKux 3aad,
CBSI3aHHBIX C aHAIM30M IpadoB (IOCTPOEHUE ONTUMAIBHOTO MYTH MEXKAY BEPIIMHAMU
rpada, ompeaeneHMe  KOJUMYECTBA  PA3NMUYHBIX IMyTeHd  MEXIy  BepIIMHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOTO rpada).

HepeBbs. bunapHoe nepeBo. JlepeBpss mnoucka. CnocoObl o00xoma Jepesa.
ITpencraBienue apupMeTHUECKUX BbIpAXKEHUIN B BUAE epeBa. JAMCKpETHBIE UTPBI IBYX
UTPOKOB ¢ noHou nHpopMmanuei. [Toctpoenue nepesa nepedbopa BApUaHTOB, OTTUCAHUE
CTpaTeruu Wrpbl B TaOMM4HOW (popme. BBIUTPBINIHBIE W TPOUTPHILIHBIE MO3UIUH.
Brarpslniseie cTpaTerum.

CpenctBa HCKyCCTBEHHOro MHTeiniekTa. (CepBUCHl  MAIIMHHOIO — IEpeBOJA
U pacro3HaBaHusi yCcTHOM peun. KorHutuBHble cepBuchl. MaeHTHUUKAMSA U MOUCK
n300paxeHui, pacrno3znaBanue aui. CamooOyuaromiuecs cucteMbl. VckyccTBeHHBIN
UHTEUIEKT B KOMIBIOTEPHBIX Hrpax. Vcnojab30BaHHME METOJOB HCKYCCTBEHHOTO
UHTEJJIEKTa B oOydaromux cucremax. lcrnonb3oBaHME METOAOB MCKYCCTBEHHOTO
UHTEIJIEKTa B pobOororexHuke. WHrepHer Bemel. [lepcnekTuBbl  pa3BUTHS
KOMITBIOTEPHBIX UHTEIUIEKTYaJIbHBIX CUCTEM. HelipoHHBIE ceTH.

AJITOPUTMBI U IPOrPaAMMHUPOBAHHE
®opmanuzanms NOHATUA anroputMma. MammnHa TerOpuMHra Kak yHHMBEpCaJbHAs
Mojzenb BeruuciaeHuil. Tesuc Yépua—Teropunra. Mawuna I[locma. Hopmanvubie
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aneopugmul Mapkosa. Aneopummudecku Hepaspewumvlie 3adaqu. 3adaua ocmaHosa.
Heso3zmoorcnocms asmomamuueckoii omiaoKu npocpamm.

OreHKa CII0KHOCTH BbIuncieHuil. Bpems paboThl 1 00bEM UCTIONB3YEMOI TaMSITH,
UX 3aBUCHUMOCTH OT pa3Mepa UCXOTHBIX NaHHBIX. OIleHKa aCUMIITOTHYECKON CIOKHOCTH
aJITOPUTMOB. AJNTOPUTMBI TOJMHOMHUATIBHON CHOXKHOCTU. llepeGopHbIe anropuTMBI.
[IprMepbl pa3NTuYHbIX aITOPUTMOB PEIIEHUS OTHOU 3a/1a41, KOTOPbIE UMEIOT PA3ITUYHYIO
CIIO’KHOCTb.

[Touck MpoCTHIX YKCEN B 3aJlaHHOM JHMAaNa3oHe C MOMOIIbIO aJTOPUTMA «PEIIeTO
OparocheHay.

MHuoropa3psiaHble LeJble Yncia, 3a7a4i ATUHHONU apu(METHKH.

CrnoBapu (accoraTUBHBIE MACCUBBI, 0TOOpaxeHus ). Xam-tadmauisl. [loctpoenune
an(haBUTHO-4aCTOTHOTO CJIOBApA AJIS 33JaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM A3viKe. Bvioenenue nociedosamenvrhocme
no wabnony. Pecynapuvie svipascenus. Yacmomuulii ananus.

Crexku. AHanu3 MNpaBWIBHOCTH  CKOOOYHOTO  BBIpaXEHHS.  BpruucieHue
apu(pMEeTHYECKOT0 BHIPAXKEHHUS, 3aIIMCAHHOTO B MOCTPUKCHOM hopme.

Ouepenu. Mcnonp3oBaHue ouepenu Al Bp€MEHHOTO XpaHEHUS TaHHBIX.

Cesasnule cnucku. Peanusayus cmexa u ouepeou ¢ noOMOWbIO CEA3HBIX CHUCKOS.

Anroputmbl  Ha rpadax. IlocTpoeHre MUHUMAIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO HEOPUEHTUPOBAHHOTO Tpada. O6x00 epaga 6 enyouny. O6x00
epagpa 6  wupuny. KomuuecTBO  pa3iNMUHBIX ~ MyTEHd  MEXIYy BEpIIMHAMU
OPHMEHTUPOBAHHOTO AIUKINYECKOro rpada. Anroput™m Jehkctpsl. Areopumm Provoa—
Yopwanna.

JlepeBbsi. Peanusanus aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBomYHBbIE
(Ounapubie) nepeBbsi. IlocTpoenue nepeBa ans 3aJaHHOTO  apU(METUYECKOTO
BbIpakeHUs. PexypcuBHble anroputMmbl o0xofa nepeBa. Mcmomnb3oBaHue cTeka u
ouepeau 1y 00Xoza Jepesa.

JluHaMu4eckoe MpOorpaMMUPOBAaHUE KaK METOJ PELIeHHS 3a/1a4 C COXPaHEHUEM
IPOMEKYTOYHBIX PE3yJIbTaTOB. 3aJaud, pellaeMble C IOMOIIbIO JAMHAMUYECKOTO
IPOrpaMMHUPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (DYHKIMN, MOACUET KOJIMUECTBA
BapHAHTOB, 337]a4l ONITUMHU3ALIHH.

[Tonatue 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpOBaHUM. OOBEKTHI
u kiaccel. CBoiicTBa W MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIM aHAJIM3.
Pa3paboTtka mporpamMm Ha  OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO  MOJAXOJA.
Wukarncynsuus, HacleJ0BaHue, TOTUMOp(HU3M.

Cpenbl  ObicTpoil  pa3pabotku mporpamm. [IpoexkTupoBanue wunHTepdeiica
noJsib3oBatens. Vcrmonb30BaHWe TOTOBBIX YHPABISAEMBIX 3JEMEHTOB JJIi MOCTPOCHUS
uHTepderica.

O0630p s3bIKOB MporpamMmmupoBanus. [loHsTHE 0 MapagUrMax MporpaMMHUpPOBAHHUS.
H3yuenue 6mopozo A3vika npoepammuposanus.
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HNudopmanmoHHbIE TEXHOJIOTHH

OTanbl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO MOJEIUPOBAHUSA: IOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHWE MOJEIH, KOMIIBIOTEPHBIH SKCIEPUMEHT, aHAJU3
pe3yJbTaTOB MOJICIIUPOBAHMUSL.

JuckpeTnzanus npu MaTeEMaTHUYECKOM MOJICIIMPOBAHUY HEMTPEPBIBHBIX MPOLECCOB.
MopenupoBanue JBUYKCHUS. MopenupoBanue OMOJIOTMYECKHUX CUCTEM.
MaremaTn4yeckre MOJEIN B SKOHOMUKE. BBIUYMCINTENBHBIE SKCIIEPUMEHTBI C MOJEISIMU.

OOpaboTKa pe3ysbTaTOB IKCIepUMEHTa. MeTo1 HauMeHbIINX KBaapaToB. O1eHKa
YHUCJIOBBIX MapaMeTpOB MOJIETUPYEMbIX OOBEKTOB M IpolieccoB. BoccraHoBieHue
3aBUCUMOCTEM MO PE3YIbTATaM IKCIEPUMEHTA.

BepositTHOCTHBIE MOJIEIIN. Mertonpl Momnre-Kapuo. Nmuranmonnoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUS.

Tabnuunbie (pensironHbIe) 6a3bl JaHHBIX. TabnuIa — npeIcTaBiIeHUue CBEAECHUNH 00
OoIHOTUNHBIX OoOBekTax. Ilone, 3ammch. Kiorou Ttabammel. Paborta ¢ roroBoii 0Oasou
JNaHHBIX. 3amnojHeHue O0a3pl JaHHbIX. [louck, copTupoBka W (GUIBTpAIUS JAHHbBIX.
3anpockl Ha BBIOOPKY J@HHBIX. 3alpochl C MapaMmeTpaMu. BeiuucisieMble MoJs B
3ampocax.

MHoroTabiuunbie 0a3bl AaHHBIX. TUIBI CBS3el Mexay Tabiunamu. BuemrHui
ko4, [{enoctHOCTE 6a3b1 TaHHBIX. 3aTTPOCHl K MHOTOTA0IMYHBIM 06a3aM JaHHBIX.

OcHosHbie npunyunsl Hopmaiuzayuu 6a3 danuvix. Azvik ynpasnenus oanHvimu SOL.
Co3zoanue npocmolx 3anpocos Ha szvike SOQL Ha 6b100pKy 0AHHBIX U3 0OHOU MAOIUYDL.

Hepensayuonnvie 6azvi 0annbix. Ikcnepmmuvie cucmembl

Nnrepner-nnpunoxenus. [loHsTHEe O CEepBEPHOW M KIMEHTCKOW YacTSAX CauTa.
TexHOmorus «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U HemocTaTku. OCcHOBHI si3bika HTML
u kackaaHeix Ta0mun ctwier (CSS). Cuenapuum Ha si3bike JavaScript. @opMbl Ha BeO-
CTpaHULE.

PasMmemienne BeO-caiiToB. Ycimyra XocTuHra. 3arpyska ¢aiijioB Ha CauT.

BBon wu300pakeHUl C WCMOIL30BAHUEM PA3IUYHBIX I[HQPPOBBIX YCTPONCTB
(uudpoBbIX (oToanmapaToB MU MHKPOCKONOB, BHJIEOKAMEpP, CKAHEPOB U JAPYTHX
ycTpoiicTB). ['paduueckuit pemaktop. Paspemenne. Kaapuposanme. HWcnpapneHue
nepcrnekTusbl. ['ucrorpamma. Koppekuus ypoBHeit, koppekius 1iseta. O0eciiBeunBaHme
IBETHBIX M300pakeHuii. Petymb. Pabota ¢ o6nactamu. OuibTpsl.

MHuorocnoiinbie  u3o0paxkeHusi. TekcrtoBble cion. Macka cnos. Kanambl
Coxpanenne BbleneHHONM oOmactu. [loaroroBka wimocTpanuii Ay BeO-CalTOB.
AHHUMHPOBaHHBIE U300paKEHUS.

Bextopnas  rpajpuka. IlpumwurtuBbl.  VI3mMeHeHue  mopsiaka — 3JIE€MEHTOB.
BripaBHuBanue, pacnpenenenue. I['pynnuposBka. Kpussie. @Dopmarsl  BEKTOPHBIX
pucyHkoB. Mcnionb3oBaHue KOHTYpOB. BekTopu3zalius pacTpoBbIX U300pasKEHUM.

[IpyHIMIOBI TTOCTPOCHUSI M PENAKTUPOBAHUA TPEXMEPHBIX Mozeneil. CeTouHble
Mojenu. Marepuansl. MoennpoBaHie HCTOYHUKOB OCBeleHus. Kamepbl. AnqauTuBHbIE
texHoJoruu (3D-npuntepsl). [loHATHE O BUPTYyaIbHOM PEaTbHOCTH U JIOMOJHEHHOU
pPEaTbHOCTH.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
11O UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YyJbTaThl OTPAXAKOT TOTOBHOCTh M CIOCOOHOCTH OOyYarouuxcs
PYKOBOJACTBOBaThCA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMENH JUYHOCTH, CHUCTEMOM
[EHHOCTHBIX OPHUEHTAIlMM, MO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM ILIEHHOCTSIM POCCHUHCKOI0 00ILECTBa, paCIIMPEHUE KU3ZHEHHOTO OIbITa
U ONbITa JAEATEILHOCTH B MPOIIECCE peaju3alliu CPEeACTBAMHU y4eOHOro mpeaMmeTa
OCHOBHBIX HalPaBJIEHUN BOCIIUTATEIIBHOM ACSITEIBHOCTH.

1) rpa:k1aHCKOro BOCIIMTAHUS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, yBaKEHHUE 3aKOHA U
MPaBOIOPSIKA, COOIOJIEHUE OCHOBOIIOJIATAIONIMX HOPM HMH(POPMAIMOHHOTO IIpaBa U
nH(OPMAITMOHHON 0€30TTaCHOCTH;

FOTOBHOCTh ~ MPOTHUBOCTOATH  HJICOJOTUM  SKCTPEMHU3MA,  HAIMOHAJIU3MA,
KceHo(poOuu, UCKpUMHHAIIMM 1O  COIHMAJIBHBIM, PEJIUTHO3HBIM,  PAaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYAJIbHOM MTPOCTPAHCTBE;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOE OTHOIICHHWE K MCTOPHYECKOMY HACJEIHI0, NTOCTH)KEeHUsM Poccun B
HayKe, UCKYCCTBE, TEXHOJOTHIX, TOHUMaHUe 3HaueHHs MHPOPMATUKUA KAaK HAYKH B
KU3HU COBPEMEHHOTO OOIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
C()OPMUPOBAHHOCTb ~ HPABCTBEHHOTO  CO3HAHMs, JTHUYECKOIO  IIOBEJCHMS;
CIIOCOOHOCTh OLIEHUBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PELICHHUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B CETHU
WuTepHer;

4) 3cTEeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYCCKOEC OTHOIICHUE K MHUPY, BKIIFOYAS 3CTCTHKY HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPMHUMATh pAa3JIMYHbIC BHJBI HCKYCCTBa, B TOM YHCIIE
OCHOBAHHOTO Ha MCII0JIb30BaHUH HH(POPMAIIMOHHBIX TEXHOJIOTHI;

5) puznUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH 3JJ0POBOTO M 0€30MacHOro o0pasa *U3HU, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 370pPOBBIO, B TOM 4YHCJIE 3a CUET COOJofeHus TpeOOoBaHUMI
0e30macHO SKCIUlyaTalldd CPEeACTB HMH(POPMAIMOHHBIX H KOMMYHUKAI[MOHHBIX
TEXHOJIOTHUH;
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6) Tpyn0BOro BOCIMTAHMS:

TOTOBHOCTh K AaKTHUBHOW JIEATENIbHOCTH TEXHOJOTMYECKOW M  COLMAIBHOM
HANpaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSTEIBHO
BBITOJIHATH TAKYIO 1€ATEIbHOCTD;

uHTEpec K  chepam  mpodecCHOHATbHOW  JAEATEIbHOCTH,  CBSI3aHHBIM
¢ uWHPOPMATHKOH, NPOTPAMMUPOBAHHUEM U HWHPOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMM Ha JOCTIDKEHHSX HAayKd HWH(GOPMATHKH W HAyYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HaHHBIM BBIOOp Oyaymier mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTKEHUU
BCEM KU3HHU,

7) 3KOJIOTUY€CKOr0 BOCIIUTAHUSA

OCO3HaHME TI00ATILHOT0 XapaKTepa YKOJIOTHUECKUX MPOOJIeM U IyTel UX pelieHus,
B TOM 4YHCJI€ ¢ Y4ETOM BO3MOXHOCTEH HWH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH;

8) ueHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTH)KEHUSM Hay4YHO-TEXHUYECKOIO Iporpecca M OOLIECTBEHHOMN
NPAKTHKH, 32 CYET MOHUMAHUS POIH MHPOPMAIIMOHHBIX PECYPCOB, HH()OPMAIIMOHHBIX
IPOLECCOB U MH(OPMALMOHHBIX TEXHOJIOIMH B yCIOBUAX LU(POBON TpaHCHOpMaLUH
MHOTUX c(ep )KU3HU COBPEMEHHOI'O OOLIECTBA;

OCO3HAaHUE LEHHOCTM HAYYHOW JESITEIIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO I€ATEIbHOCTh UHANBUIYAJIHO U B IPYIIIIE.

9) SMOIMOHAIBLHBIN HHTEJJIEKT, Mpeaoararonmn c(hOpMHUPOBAHHOCT:

CaMOpETyJIMPOBAHUSA, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TIOBEICHHE, CIIOCOOHOCTD aaliTUPOBATHCS K SMOITMOHATBHBIM
W3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIlMH, BKJIIOYAIOUIEH CTPEMJIEHHE K JIOCTHKEHUIO LIEJIH
U yCIeXy, ONTUMM3M, UHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh, HUCXOJSl M3 CBOMX
BO3MO>KHOCTEH;

SMIIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh NOHHMMATh JMOIIMOHAIILHOE COCTOSHHE
JIPYTUX, VYYUTBIBATh €ro TIPU OCYIICCTBICHUM KOMMYHMKAIIMHM, CIIOCOOHOCTH
K COUYBCTBHIO U COTIEPEKUBAHMUIO;

COIMAJIBHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C
JPYTUMH JIFOAbMHU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3peiiaTh KOHMIUKTHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare uzydenus nHQOpMATUKHU HA YPOBHE CpelIHEro oOUIero oopa3oBaHus
y oOyuatouierocs OyayT copMUpOBaHbl METANPEIMETHbIE PE3YyJbTaThl, OTPAKEHHbIC
B YHUBEPCAJIBHBIX YUCOHBIX MEUCTBHUIX, & HMEHHO — IMO3HABATEIHHBIC YHHUBEPCATHHBIC

16



PaGouas nporpamma | Mnadopmaruka. 10—11 kmaccer (yriayOnEéHHBIA YPOBEHbD)

yueOHble JIEWCTBUS, KOMMYHUKATHBHbIE YHHUBEpCajbHble Yy4eOHBIE JEUCTBUS,
peryJiATUBHbBIC YHUBEPCAJIbHbIC YUeOHbIE JEHCTBUS, COBMECTHAS 1€ATEIbHOCTb.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIE TeHCTBUS
ba3oBble JJoruueckue JelicTBUA:

CaMOCTOSITENILHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK WJIA OCHOBaHUA JJI1 CpPaBHEHMS,
KJaccudukanuu u 0000IIeHHUS;

ONPEAETATH LENU ACATEIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISAITh 3aKOHOMEPHOCTH Y NMIPOTUBOPEYMS B pACCMATPUBAEMBIX SIBJICHUSIX;

pa3pabaThiBaTh TIUIAH peHIeHUs NPoOJeMbl C Yy4ETOM aHalM3a HWMEIOIIUXCS
MAaTE€pHUaAJIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OIIEHUBATh PUCKU TOCIEACTBUM JESITEILHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATh PA0OTY B YCJIOBHUSAX PEaIbHOIO, BUPTYyaTIbHOTO
¥ KOMOMHUPOBAHHOTO B3aNUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PEIICHUN KU3HEHHBIX ITPOOJIEM.

ba3oBbie ncciieoBaTe/bCKUe AeiCTBUA:

BJIa/IETh HAaBbIKAMU y4€OHO-MCCIIEOBATENbCKON U TPOEKTHOM J1eATEIbHOCTH,
HaBBIKAMU pa3pelIeHus MpoodIieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOOB PELICHUS MPAKTUYECKHX 3aJay, MPUMEHEHUIO PA3NIUYHBIX METOJIOB
MO3HAHMUS;

OCYILIECTBIISATH Pa3IMYHbIE BUIbI ACSITEIHHOCTH O MOIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaINH, TPeoOPa30BAHUIO U TPUMEHEHHIO B PA3JIMUHBIX YU€OHBIX CUTYallUsX, B
TOM YHUCJIE TIPHU CO3JJaHUH YUEOHBIX U COI[UANBHBIX TPOEKTOB;

¢dbopMHUpOBaTh HAYYHBI TUI MBIIUICHUS, BIAJE€Th HAYYHOW TEPMUHOJIOTHEH,
KIIIOYEBBIMU MOHSATHUSIMH U METO/IaMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JEATEIbHOCTH
Y )KU3HEHHBIX CUTYaIUsX;

BBISBIISITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTYaJIM3UpPOBATh 3a/1a4y, BbIIBUTATh
TUIOTE3Y €€ pelIeHMs], HAXOAUTb apryMEHThI I J0Ka3aTeIbCTBA CBOMX YTBEPIKICHHH,
3aaBaTh apaMeTpbl U KPUTEPUH PELLCHHS,;

aHAM3UPOBATh MOJyYEHHBbIE B XOJE PEIICHUS 3aJaydl pe3ysbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIGHKY HOBBIM CHTyal[dsiM, OILIGHUBAaTh TNPUOOPETEHHBIN  OIIBIT;

OCYILECTBIISATH LIeJIeHAIIPABICHHBIN ITOMCK MEPEHOCA CPENICTB U CIOCOO0B ACHCTBUSA
B Mpo(heCCUOHATBHYIO CPENY;

YMETb TEPEHOCUTh 3HAHUS B T[O3HABATEIBHYIO M MPAKTHUYECKYIO 00JIacTU
KHU3HEICATEIbHOCTH;

yYMEeTh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1aCTei;
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BbI/IBUT'daTh HOBBIC UACH, IIPCJIaraTb OpUIrnHaJIbHbIC ITOAXO0AbI U PCHICHHA, CTABUTH
HpO6HeMBI " 3a1a4M, JOITYCKAOIIUEC aJIbTCPHATUBHBIC PCIHICHHA.

Pa6ora ¢ ungopmanmeit:

BJIQJICTh HABBIKAMHU IOJydeHUs WH(GOPMAIMM W3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYINECTBIIATh IMOWCK, aHaJIU3, CHCTEMATH3allui0 U HHTEPIPETAIHIO
UH(POPMAITUU PA3IMIHBIX BUIOB U (OPM TPEICTABICHUS;

CO371aBaTh TEKCTHI B PAa3IMYHBIX (hopMaTax C y4€TOM HazHaYeHUs MHQPOPMAIHH
¥ 1IEJICBOM ayIUTOPUH, BEIOHpAsk ONTHMAIBHYIO0 (JOPMY IPEACTABIICHUS U BU3YyaIH3aIUH;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTHMHOCTh WH(OpPMAIUU, €€ COOTBETCTBUE
IIPaBOBBIM U MOPAJILHO-3THYECKUM HOPMaM;

UCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTHH
B pCHICHWM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHU3allMOHHBIX 3374 C
coOmoieHneM  TpeOOBaHWIT  DPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHECHBI,
pecypcocOepeKeHrsI, TPaBOBBIX M O3THYECKHMX HOPM, HOPM HWH(MOOPMAIMOHHON
0e30MacHOCTH;

BJaJICTh HAaBBIKAMH PACIIO3HABAHUS W 3aIIMThl MH(POpMauu, WHOOpMaIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

KoMMyHHKaTHMBHbIE YHHBEpPCAJIbHbIE YUeOHbIE TeMCTBHS
OO0menue:
OCYILECTBIISITh KOMMYHUKAIIMK BO BCeX cdhepax KU3HM;
pacrio3HaBaTh HeBepOaJbHbIE CPeICTBa OOIICHUS, TOHUMATh 3HAUEHUE COIUATIBHBIX
3HAKOB, PACIIO3HABATH MPEMOCHUTKA KOHPIMKTHBIX CUTYaIi U CMITYaTh KOH(MIUKTHL;
BJIA/ICTh Pa3IMYHBIMU crocobaMu o0IICHUS u B3aMMO/ICHCTBUS,
apryMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(M)IUKTHBIC CUTYAIIHH;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCII0JIb30BAHUEM SI3BIKOBBIX
CPEJCTB.

CoBMmecTHasI 1eSITEJIbHOCTD:

MOHMMATD U HCIIOIb30BaTh MPEUMYILECTBa KOMaHHOW 1 MHAWBUTyaJIbHOM paOOTHI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBHI ¢ yU4ETOM OOIIUX HHTEPECOB
Y BO3MOKHOCTEM Ka)KJI0T0 YieHa KOJUIEKTHUBA;

NPUHUMATh L€ COBMECTHOM JEATEIIbBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBHUS MO X TOCTHXKEHUIO: COCTABIIATH IUIAH JIEHCTBUM, paclpeAessiTh PO C YU4ETOM
MHEHUN YyYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM pabOThI;

OLICHMBATh Ka4ye€CTBO CBOETO BKJAJa M KaXIOrO YYaCTHHKA KOMAaHIbl B OOIIUil
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE IPOEKTHI, OLIEHWBATh MAEUM C T[O3UIUU HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;
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OCYIICCTBJIATh IIO3UTUBHOC CTPATCIHYCCKOC IMMOBCACHHUEC B PA3JIMYHLIX CUTYaAllHAX,
MMPOABJIATH TBOPUCCTBO U Boo6pa>1<eHHe, OBITh HWHHUIIMAaTUBHBIM.

PerynsitTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranmzanms:

CaMOCTOSATEJIBHO  OCYIIECTBIIATH ITO3HABATEIIBHYIO JCATEIBHOCTh, BBIABIATH
npo0JsieMbl, CTaBUTb U (POpMyNIHpOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS MPOOJIEMbl C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

JABAaTh OLIEHKY HOBBIM CUTYyAalUsIM;

paciupsTh paMK{ y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

JeNiaTh OCO3HAHHBIA BHIOOpP, apryMEHTHPOBATh €ro, OpaThb OTBETCTBEHHOCThH 3a
peleHue;

OLICHHUBATh MPUOOPETEHHBIH OTIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO M MPOSIBICHUIO IMIMPOKOW SPYAMIIMU B Pa3HBIX
o0nacTsX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEJIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LENISM;

BJAJIETh HaBbIKaMH I103HABATEIbHON pe(eKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTAaTOB U OCHOBAaHUM, UCIIOIb30BATh
npu€mbl peIECKCUU Al OLIEHKH CUTYallH, BEIOOpA BEPHOTO PEIICHHUS;

OLICHHMBATh PHUCKM U CBOEBPEMEHHO IPUHUMATh PELICHHUS [0 HX CHIKECHHUIO;

MIPUHUMATh MOTHBBI M @pTYMEHTHI IPYTUX NPU aHAJIA3€E PE3YIbTATOB ACSTEIbHOCTH.

IIpunsTHUS CeOA M APYTUX:
IpUHUMATH ce0sl, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIHU3€E PE3YJILTATOB JESATEIIbHOCTH;
NpU3HABATH CBOE MPABO U MPABO APYIHX HA OIIHMOKY;
pPa3BUBATh CIIOCOOHOCTH MMOHUMATh MU C TMIO3UITMHU JPYTOT0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenust kypca unbopmatuku yriyonéaHoro yposHs B 10 kjacce
oOyyJaroumucs OyayT TOCTUTHYTHI CIEAYIOIIHNE TPEIMETHBIE PE3YJIbTATHI:

BJIa/ICHUE TIPEJCTABICHUAMHU O POJIM UH(OPMAIINK U CBSI3aHHBIX C HEW MPOIIECCOB B
npupoje, TEXHUKE U OOIIeCTBE, MOHATUSAMU «MHGOpMALULy, «HUHGOPMAIIMOHHBIN
Ipolecc»,  «CUCTEMa»,  «KOMIIOHEHThI ~ CHUCTEMbI»,  «CUCTEeMHBIM 3 dexTy,
«MH(POPMALIMOHHAS CUCTEMAY, KCUCTEMA YIPABICHUSY;

BJIaJICHUE METOJaMU Moucka uHdopmaiuu B cetu VIHTepHeT, yMeHUe KPUTHUECKU
OLICHHMBATh MH(OPMALIMIO, TOTyUYEeHHYIO U3 ceTu HTepHeT;
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yMEHHUE XapaKTepu30BaTh OOJbIINE JaHHBIC, TIPUBOAUTH IPUMEPHI HCTOYHUKOB UX
MOJyYEHHUs! W HaIpPaBJICHUS MHCIIOJNBb30BAHMS, YMEHHUE KIACCH(PHUIIMPOBATH OCHOBHBIC
3aJa4d aHaJIM3a JaHHBIX (MPOTHO3MPOBAHUE, KIacCU(UKAIMS, KIacTepU3alis, aHaIn3
OTKJIOHEHUI1), TOHUMATh MOCIIEA0BATEIILHOCTh PELICHNS 3a[a4 aHalInu3a JaHHBIX: cOOp
NEPBUYHBIX JTAHHBIX, OYMCTKA U OI[EHKa KauyeCTBa JIAaHHBIX, BEIOOP W/WIINM MOCTPOEHUE
MOJIeNIM, TpeoO0pa3oBaHUE  JAHHBIX, BU3yalU3alUs JaHHBIX, HWHTEpIpeTaIys
pe3yJbTaToB;

NOHMMAHUE OCHOBHBIX TMPUHIMUIOB YCTPOWCTBA U  (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIUI pPa3BUTUA
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHHE HABBIKAMH PAa0OOTHI C ONEPALMOHHBIMUA CHCTEMaMU, OCHOBHBIMU BHIaMHU
OPOTPaMMHOT0O oOOecreyeHus JUIsl pelIeHus y4deOHbIX 3ajad 1o BbIOpaHHOM
CHeIMaTN3aliH;

HaJIMYUeE MPEACTABICHUI 0 KOMITBIOTEPHBIX CETSAX U MX POJIM B COBPEMEHHOM MHpE,
0 0a30BBIX MPUHLHMIIAX OPTraHU3alMU U (PYHKIMOHUPOBAHUS KOMIBIOTEPHBIX ceTel, 00
oOLIMX MPHUHLIKIIAX pa3pabOTKU U GYHKIIMOHUPOBAHUS UHTEPHET-IIPUIIOKEHUH;

MOHUMaHHE yrpo3 HHGOPMAIMOHHONW O€30MacCHOCTH, HCIOJIb30BAHHWE METOOB
U CpPEICTB TPOTHUBOJCHCTBUS OTHUM Yrpo3aMm, CcoONfoJeHre Mep Oe30MMacHOCTH,
OpPEJOTBPALIAIOIINX ~ HE3aKOHHOE  pPacHpOCTpaHEHHWE  IEepPCOHANbHBIX  JIaHHBIX,
coOnrofeHne TpeOOBaHMN TEXHMKH OE30MACHOCTH MW THUTMEHbl TMpu paboTe
C KOMIBIOTEpaMH U APYTUMHU KOMIIOHEHTaMU LHU(POBOro OKPYKEHHUs, MOHUMaHUE
IPaBOBBIX OCHOB HCIOJIb30BaHMUS KOMIIBIOTEPHBIX MpOrpaMM, 0a3 NaHHBIX U PabOThI
B cetu MHTEpHET;

MOHUMAHUE OCHOBHBIX MNPUHIUIOB  TUCKPETU3ALUU  PA3TUYHBIX  BHUJOB
uHbOpMaIlui, YMEHUE ONPEeAeNaTh HHHOPMaLMOHHBIA 00BEM TEKCTOBBIX, IpapuuecKux
U 3BYKOBBIX JaHHBIX MPHU 33JaHHBIX MMapamMeTpax IUCKPETH3aluU, YMEHUE ONpPEACIsiTh
CPEIHIOI0 CKOPOCTh Mepeaaur JTaHHBIX, OLIEHUBATh U3MEHEHHE BPEMEHU Iepelauu MpH
U3MEHEHUHU MHPOPMAITMOHHOTO 00BhEMA TAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHE HCII0JIb30BaTh MPH PEIICHUH 33/1a4 CBOMNCTBA MO3UIIMOHHON 3aITUCH YHCETI,
aJITOPUTMA MOCTPOEHUS 3allMCH YHCIIa B TIO3UIIMOHHOM CUCTEME CUUCIICHUS C 331aHHBIM
OCHOBaHMEM M TOCTPOEHHUS YHWCa MO CTPOKE, COAepXKalled 3amuch 3TOr0 4Yucia B
NO3UIIMOHHOM CHCTEME CYHUCIEHHUs C 3a/JaHHbIM OCHOBAaHHMEM, YMEHHUE BBIIOJIHATh
apu(MeTnyecKue onepany B MO3UIIUOHHBIX CUCTEMAaX CUHCIICHUS;

yMEHUE BBIMOJIHATH IPe0Opa3oBaHus JJOTHUECKUX BBIPAKEHH, NCHOIb3Ys 3aKOHbI
anreOpbl JIOTUKM, yMEHHE CTPOHUTH JIOTHYECKOEe BBIpAKEHHE B TU3BIOHKTUBHOMN
U KOHBIOHKTUBHOM HOpPMalbHBIX (opMax TO 3aJaHHOW TabIMIE WMCTUHHOCTH,
UCCIIEI0BAaTh 00JIACTh HICTUHHOCTH BBICKA3bIBAHUS, CO/IEPIKAIIIETO ITEpeMEHHbIE, pellaTh
HECJIOKHBIE JIOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

MOHMMAaHKE 0A30BbIX AITOPUTMOB 00PaOOTKH YMCIOBOM M TEKCTOBOM MH(MOpMALIUU
(3amMch yuceln B MO3UIIMOHHON CUCTEME CUMCIICHUS, HAX0XKIEHHE BCEX MPOCTHIX YHCET B
3aJJaHHOM JlMana3zoHe, 00paboTka MHOTOPa3PSAAHBIX IIEJIbIX YUCEIT, aHAIU3 CUMBOJIbHBIX
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CTPOK M JPYTUX), AITOPUTMOB MOMCKA U COPTUPOBKH, YMEHUE ONPEACIATh CIOKHOCTh
U3yd4aeMbIX B Kypce O0a30BBIX alrOpuUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MAacCHBa,
COPTHPOBKA MAacCHBa, NEpeOOpHbIE aIrOPUTMbI, JBOMYHBIA TOUCK) U TPUBOIUTH
IPUMEpPbI HECKOJIBKHUX aJlTOPUTMOB Pa3HON CII0KHOCTH JIJISl pEIIeHUs OJJHOM 3a/1a4H;

BJIa/ICHHE YHUBEPCAIBLHBIM S3bIKOM ITPOrPaMMHUPOBaHUS BEICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBieHusIMH O 0a30BBIX THIAX JAHHBIX U CTPYKTypax NaHHBIX,
YMEHHE HCIOJIb30BaTh OCHOBHBIE YIPABISAIONINE KOHCTPYKIIUH, YMEHHE OCYLIECTBIATD
aHaJN3 MPEAJIOKEHHON MPOTPaMMBIL: ONPEAETATh Pe3yIbTaThl PaOOTHI MPOTrPaMMBI IPU
3aJJaHHBIX MCXOJHBIX JAaHHBIX, OMPEENIATh, IPU KAKUX MCXOJHBIX JaHHBIX BO3MOMXHO
MOJy4YE€HUE YKA3aHHBIX PE3yJIbTaTOB, BBIABIATH JaHHBIC, KOTOPbIE MOTYT MPUBECTH K
ommnbke B paboTe mporpammbl, (GOPMYIHPOBATH MPEIJIOKEHUS MO YIYUIIEHUIO
IPOrpaMMHOTO KOJIa;

YMEHHE  CO3/1aBaTh  CTPYKTYpPHUPOBaHHbIE  TEKCTOBbIE  JIOKYMEHTHl U
JEMOHCTPAIIMOHHBIE MAaTEpUaabl C HCIOIb30BAaHUEM BO3MOXHOCTEH COBpPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

YMEHHE HCIOJIb30BAaTh 3JEKTPOHHBIC TaOMUIBl Ui aHAIU3a, MPEACTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYAs BBIYUCIEHHUE CYMMBI, CpPEIHEr0 apu(MEeTHUECKOro,
HauOOJIBIIEr0 ¥ HAMMEHBIIETO 3HAUCHUH, pelIeHHe YPaBHEHUN, BEIOOP ONMTUMAaIbHOTO
peleHus1, Toa00p JUHUM TPEHA, PELICHUE 3a7a4 IPOrHO3UPOBAHHUS).

B npouecce nzyuenus kypca uHpopmatuku yriyonéaHoro yposus B 11 kiacce
oOyyaromuMucs Oy1yT JOCTUTHYTHI CJIEAYIONIUE IPEAMETHBIE PE3YIIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE  KOMBI, JOMYCKAIOIIME  OJHO3HAYHOE
JEKOIUPOBaHUE COOOUIEHUM (IIpePUKCHBIE KOJIbI), MCIOJB30BaTh MPOCTEHIINE KOJBI,
KOTOpBIE€ MO3BOJISIOT OOHApYXMBaThb U HCIPABJIATH OLIMOKM NpPHU NEpefavye JaHHBIX,
CTPOUTh KOJ, OOeCrneyrBaIONIMi HAWUMEHBUIYI0 BO3MOXHYIO CpPEIHIO JIMHY
COOOILIEHUs PU U3BECTHOW YaCTOTE CUMBOJIOB, MOSICHATH MPUHIMIIBI pAOOTHI IPOCTHIX
AJITOPUTMOB CXKATHSI TAHHBIX;

yYMEHHE pelIaTh aIrOPUTMUUECKHE 3a/1a4M, CBA3aHHbIE C aHAIM30M rpadoB (3agaun
IOCTPOEHHUS ONTUMAJIBHOTO IyTH MEXy BEpIIMHAMU rpada, onpeneaeHus: KoJIuyecTBa
pa3IMuYHBIX MyTEH MEXIy BEpIIMHAMH OPHEHTUPOBAHHOTO AalMKIMYECKOro rpada),
YMEHHE UCIOJIb30BaTh I€PEBBS MPU aHAIU3E U TOCTPOEHUH KOJOB U JIJIsl IPEACTABICHUS
apu(MeTHYeCKUX BBIPAXKEHHUM, MPU PEUICHUH 3aJa4 TMOWCKAa M COPTUPOBKH, YMEHHE
CTPOUTH JAEPEBO WIPHI MO 3aJaHHOMY alIrOpUTMy, pa3pabaThiBaTb U OOOCHOBBIBATH
BBIMTPBILIHYIO CTPATETUIO UTPHI;

yMeHHE pa3paldaThiBaTh U PEaIM30BbIBATh B BUE MPOrpaMM 0a30BbIE aJTOPUTMBI,
YMEHHE UCIOJIb30BaTh B IPOrpaMMax JaHHbIE Pa3IMYHbIX THUIIOB C yUETOM OTpaHUYEHUN
Ha JIMala3oH MX BO3MOXKHBIX 3HAYEHWH, MPUMEHATHh NPU PELICHUM 33]a4 CTPYKTYpPbI
JaHHBIX (CIHUCKH, CJIOBApH, CTEKU, OUEPEH, IEPEBb), UCIIOIb30BATh OA30BBIE ONEPALIUN
CO CTPYKTypaMU JAHHBIX, IPUMEHATh CTaHIaPTHBIE U COOCTBEHHBIE MTOANPOTrPaMMBbI J1JIs1
00pabOTKM YUCIOBBIX JAHHBIX U CHMBOJIBHBIX CTPOK, MCMOJb30BaTh MPH pa3paboTKe
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nporpaMM OWMOJIMOTEKH TMOANPOTpaMM, 3HATh (DYHKIHOHAIBHBIE BO3MOXKHOCTH
WHCTPYMEHTAJIBHBIX CPEACTB Cpeabl pa3pabOTKH, yMEHWE WCIOJIb30BaTh CPEACTBA
OTNAJKU TPOTpaMM B cpeAe MPOrpaMMHUPOBAaHUSA, YMEHHE JOKYMEHTHPOBATH
IPOTPaMMBbl;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBL;

BJIaJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBax
co3llaHus U pabOThl ¢ HUMHU, YMEHHE HCIIOJIB30BaTh TabJIUUHbIE (PEsSIUOHHbBIC) 0a3bl
JAHHBIX (COCTaBIATH 3aMpoChl B 0a3ax MaHHBIX, BBITIOJHATH COPTUPOBKY U TIOWCK
3amuceld B 0a3e JaHHBIX, HAMOJHATH pa3pabOTaHHYIO 0a3zy MaHHBIX) U CIPaBOYHBIE
CUCTEMBHI,

YMEHUE WCIOJIb30BaTh KOMIIBIOTEPHO-MATEeMATHUYECKUE MOJEIH JJIs aHalu3a
00BEKTOB M MPOIECCOB: (OPMYIUPOBATH 11€]h MOJCIMPOBAHUS, BBITIOIHATH AHATIN3
PE3yNbTAaTOB, MOJYYEHHBIX B XOJI€ MOJICTUPOBAHMS, OIICHUBATH COOTBETCTBUE MOIEIH
MOJICTTUPYEMOMY OOBEKTY HIIM TPOIECCY, MPEACTABISATh PE3yIbTaThl MOACTUPOBAHUS
B HATJISITHOM BUJIC,

yMEHUE OpraHU30BHIBAThH JUYHOe  MH(OpMaAIMOHHOE IPOCTPAHCTBO
C UCIOJB30BAaHHMEM pPAa3JMYHBIX CPEACTB IM(PPOBBIX TEXHOJOTWH, TOHUMAaHUE
BO3MOXKHOCTEW  IHU(PPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCIyT,  IU(POBBIX
00pa30BaTeNbHBIX CEPBHUCOB;

NOHUMAaHHE OCHOBHBIX MPHUHIMIIOB pPabOThl, BO3MOXXHOCTEH W OTpaHUYCHUS
PUMEHEHUS TEXHOJIOTHI UCKYCCTBEHHOT'O HHTEIIEKTA B PA3TUYHBIX 00JIACTSX, HATHYNE
NPEICTaBICHUA O Kpyre penraeMbIX 3a7ad MalluHHOro oO0y4yeHHs (pacro3HaBaHUS,
KJaccu(UKanMy ¥ TPOTHO3WPOBAHUS) HAIMYUE TMPEACTaBICHUN 00 WCIIONIh30BAHUU
WH(OPMAITMOHHBIX TEXHOJIOTUH B PA3IUYHBIX MPO(HEeCCHOHATBHBIX chepax.

22



TEMATHUYECKOE INIAHUPOBAHUE!'

PaGouas nporpamma | Mudopmaruka. 10—11 kmacesl (yrimyOn€éHHBIA yPOBEHB)

10 KJIACC
HaumenoBanue
Ne KonnuectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3liesioB U TeEM [TporpammHoOe coaepraHue
/I 4acoB 00y4aromuxcs

y4eOHOT0 npeaMmeTa

Paznen 1. llndgpoBasi rpaMOTHOCTD

1.1

Kommnbrorep —
YHUBEPCATHHOE
YCTPOUCTBO 00pabOTKH
TTAaHHBIX

6

TpeboBaHUs TEXHUKH OE30MMACHOCTH U
TUTHEHBI TIPU pab0Te ¢ KOMITbIOTEPaMHU
U IPYTUMHU KOMIIOHEHTaMH LIU(PPOBOroO
OKPYKCHHSI.

[TpunHIUTIEI paOOTH KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heitmana. I apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBIIIOJIHEHHE IPOTPAMMBI ITPOLIECCOPOM.

OnepaTtuBHas1, TOCTOSHHAS U
JOJroBpeMeHHast maMatb. OOMeH
JAHHBIMH C IIOMOILBIO IIIUH.
KonTpomneps! BHENTHUX yCTPOUCTB.
[IpsAmoii tocTyn K MamsATH.
OCHOBHBIE TEHJCHIIMU Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHM.

AHanmM3UpoBaTh yCIOBHUS
WCIIOJIb30BaHUs KOMIIBIOTEPA U APYTUX
JOCTYIHBIX KOMIIOHEHTOB IIU(POBOTO
OKPYKEHUS C TOUKH 3pCHHSI TPEOOBAHMIA
TEXHUKU 0€30MaCHOCTH U TUTHUEHBI.
OnuceiBaTh COCTABHBIE YaCTU

Y IPUHITUTIBI PA0OTHI KOMITBIOTEPOB,
MOOMJIBHBIX YCTPOIMCTB, KOMITBIOTEPHBIX
CUCTEM.

XapaxkTepu3oBaTh KOMIBIOTEPHI pa3HbIX
ITIOKOJICHUM.

Uckate B cetn HTEpHET HHpOpMAITHIO
00 OTEYECTBEHHEIX CIICIIHAJINCTAX,
BHECIIMX BKJIAJ B Pa3BUTHE
BBIYMCIIUTEIBLHON TEXHUKH.

[IpuBOINUTH TPUMEDBI,

! Kypcusom B CONEPKaHUA TEMATHIECKOTO TUIAHUPOBAHNS BELICIAETCA MaTEPHA, KOTOPHIH HE ABJIAETCS 00A3aTENBHBIM IIPU U3y9ICHAN M HE BXOJUT B CONEPIKAHAE IPOMEKYTOTHOM WIIH
WTOTOBOH aTTECTAINH MO TIPEIAMETY.
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[TapanienbHbIE BBIYUCICHUS.
MHOronpouneccopHbIe CUCTEMBI.
CynepkomnbloTepsl. Pacnipenenénubie
BBIYHCIIUTEIbHBIE CUCTEMBI M1 00paboTKa
OonbIMX JaHHBIX. MOOUITBHBIC
M(pPOBBIE YCTPOUCTBA U UX POJIbH

B KOMMYHUKalusax. BcrpoeHHsie
KOMITBIOTEPBI. MUKPOKOHTPOJUIEPHI.

Pob6oTusrupoBaHHbIe MPOU3BOICTBA

MOATBEPKAAOLINE TEHACHIUN PAa3BUTHUS
BBIYMCIIUTEIbHON TEXHUKHU.

[TosICHATH CYyIIHOCTH NapajlIeIbHbIX
BbIUMCIICHUH. [IpuBOANTH IPUMEPHI
3a/1a4, IS PEIeHHs] KOTOPBIX
MIPUMEHSIOTCS CYTIEPKOMIIBIOTEPHBIE
TEXHOJIOTMH WJIM TEXHOJOT NN
pacnpenenEHHbIX BBIYMCICHHM.
XapakTepu3oBaTh poOOTU3UPOBAHHBIC
MPOU3BOICTBA, MOOMIIbHBIE LIUPPOBHIE
YCTPOMCTBA U UX POJIb B KOMMYHHUKALIMSAX

1.2

[Iporpammuoe
oOecrieueHne

[IporpammHoOe obecrnieueHue
KOMITBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buabsl mporpaMmMHOro
obecrnieyeHus U UX Ha3HaUYEHHE.
Oco6eHHOCTH MTPOTPAMMHOTO
obecreueHrst MOOUITbHBIX YCTPOUCTB.
[TapannensHOE TPOrpaMMUPOBAHKE.
CucteMHOe IMporpaMMHOE 0OecTieUeHHe.
OnepaiioOHHbIE CUCTEMBI. Y TUITUTHI.
HpaitBepsl ycTporcTB. MHCTAILTAIIHAS

Y JICUHCTAJUISLMS IPOrPaMMHOTO
obOecrieueHus.

@aitnoBbie cucteMsbl. [IpuHIUIIBI
pa3MeIIeHrs 1 UMEHOBaHUS (haiiioB

B JI0JITOBpeMeHHOM naMsiTu. [11a6i1oHb1
JUJIS1 OTIMCaHUs TPy (HaisIoB.

Paborats ¢ rpaduyeckum uatTepdericom
oneparmoHHoi cucteMsl (OC),
CTaHJIAPTHBIMU U CITY)KEOHBIMHU
MPHIOKESHUSMH, (haliJIOBBIMHU
MEHEDKEpaMH.

COOTHOCHTD BUIBI JINTICH3UH

Ha MCITOJIh30BaHUE MPOTPAMMHOTO
o0ecrnieueHus U IOPSAOK €ro
WCIIOJIb30BaHUS U PACIPOCTPAHCHUSI.
[TpuBOIUTE IPUMEPHI IPOTIPUETAPHOTO
¥ CBOOOTHOTO TTPOTPAMMHOTO
o0ecrneveHus, mpeIHa3HaYeHHOTO

JUTSL PEIICHUS OJTHUX U TEX XKe 3a1ad.
Ha3zbIBaTh OCHOBHBIC MPaBOHAPYIICHUS,
MMEIOIIHNE MECTO B 00J1aCTH
MCIIOJIb30BaHUS IPOTPAMMHOTO
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3akoHoaaTeLCTBO Poccuiickoi
denepanuu B 00J1aCTH TPOTPAMMHOTO
obecnieuenus. JluteHsnpoBanue
IPOTrPaMMHOTO OOECTIeYEHUS U
ndpoBsIX pecypcoB. [IponpuerapHoe u
CcBOOOHOE MpOrpaMMHOE 0OecTieYeHue.
Kommepueckoe 1 HeKOMMEpPUYECKOE
MCIOJIb30BaHKE MPOTPAMMHOI0
obecrieueHus U MU(PPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIMBAEMAasI
3aKOHOJATeILCTBOM Poccuiickon
denepanuu 3a HEMPaBOMEPHOE
MCIOJIb30BaHKE MPOTPAMMHOI0
oOecrnieueHus ¥ LU(POBBIX PECYPCOB

oOecreyeHus, 1 OTBETCTBEHHOCTh
3a HHUX, IPETYCMOTPEHHYIO
3aKOHOJATE€IbCTBOM PD.
Hpaxkmuueckue pabomut':

1. Uncmannsyus u Oeuncmanisyus
npozspamm

1.3.

KOMHLIOTCPHBIC CETHU

[IpuHUMITBI TOCTPOEHUS U annapaTHbIE
KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
Ceresble npoToKoJIbl. CeTh IHTEPHET.
Anpecanus B cetu IHTEpHET.
[Iporokoinsl ctexa TCP/IP.

Cucrema JOMEHHBIX UMEH.
Paznenenue IP-cetn Ha noncetn

C MOMOIIIBbIO Macok nojcereid. CeTeBoe
aagmuHucTpupoBanue. [lomydyenue
JAHHBIX O CETEBBIX HACTPOMKaX
KoMIbroTepa. IIpoBepka Hanmu4us cBsA3U

[TosiICHATh MPUHLKIIBI TOCTPOEHUS
KOMIIBIOTEPHBIX CETEH.

BrisiBnsTh o01iee 1 pa3nuyust

B OpraHU3alMM JJOKAJIbHBIX U

rJ100aTbHBIX KOMIIBIOTEPHBIX CETEH.

[IpuBOAUTH MPUMEPHI MPOTOKOJIOB
creka TCP/IP ¢ onpenenéuubiMu
GyHKIMSIMU.

Hcnonws30BaTh Macku MoaceTen

mtst pazouenus [P-cetn Ha moaceTH.

IIprMeHATh MPOTpaMMHOE

TlpenaraeMslii B IIporpamMme 110 MHGOPMATHKE TIEPEIEHB IIPAKTHIECKHX PAbOT ABJIAETCA PEKOMEHAATEIBHBIM, YIUTEND JEIAET BEIOOP IIPOBEICHNUS IPAKTUIECKUX paboT.
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¢ y310Mm cetu. OnpeneneHue MapupyTa
JIBIKEHUS TTaKETOB.

Bune! nestensHocTH B cetu IHTEpHET.
Cepsucsl HTepHeTa.
["eonHpopMalnOHHBIE CUCTEMBI.
['eosokaMOHHBIE CEPBUCHI PEATBHOTO
BpEMEHU (HanpHUMep, JIOKaLHs
MOOUJIBHBIX TEJIE(HOHOB, ONIPEACICHUE
3arpy’K€HHOCTH aBTOMarucTpaien),
UHTEPHET-TOPTOBIIsl, OpOHUPOBAHHE
OWJIETOB U TOCTUHHUIL.
l'ocynapcTBeHHBIE ATIEKTPOHHBIE
cepBUCHI U yciayru. CollallbHbIE CETH —
OpraHMU3aIys KOJJIEKTUBHOTO
B3aMMOJICUCTBUS U OOMEHA JaHHBIMH.
CereBol 3TUKET: MTpaBujia NOBEACHUS

B kubeprnpoctpanctse. [Ipobiema
MOJJIMHHOCTH MOJTYy4YE€HHON
uHpopMmaruu. OTKpBITHIE
o0pa3oBaTelibHbIE PECYpCHI

oOecrnieueHue 11t IPOBEPKU
paboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomot:

1. Cemesoe aomunucmpuposanue

1.4

Nudopmanmonnas
0€30MacHOCTh

TexHoreHHbIE U PKOHOMUYECKUE
yIpO3bl, CBA3aHHBIE C UCIIOJIE30BAHUEM
UHPOPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TexHonorui. O0ume npodIeMbl 3aITUTHI
uHpopMaru U HHOOPMAIIMOHHOM
6e3omacHocTr. CpeicTBa 3aIUThHI
uH(GOpPMaIlMU B KOMITBIOTEPAX,

XapakTepu30BaTh CyITHOCTh MOHATHIA
«uH(pOopMaITMOHHas 6€30MaCHOCTHY,
«3amuTa HHHOpMaITUN.
®opmynupoBaTh OCHOBHBIE IPaBUIIA
nH(GOPMALIMOHHON OE30MaCHOCTH.
AHanM3upOBaTh 3aKOHOIATEIbHYIO
0a3y, Kacaromryrocs HHPOPMaIIMOHHON

26



PaGouas nporpamma | Mudopmaruka. 10—11 kmacesl (yrimyOn€éHHBIA yPOBEHB)

KOMITbIOTEPHBIX CETSIX

Y aBTOMATU3UPOBAHHBIX
UH(GOPMAIIMOHHBIX CUCTEMAX.
[IpaBoBOE OOecrieueHue
UH(GOPMAIIMOHHON OE30MaCHOCTH.
DnexmporHas yupposas NoONuUcy,
cepmuuyuposanHvle caimol U
OOKYMeHmbl.

[IpenoTrBpaienue
HECaHKIIMOHUPOBAHHOTO JOCTYyIa

K JJMYHOM KOH(pUIEHIIUATBHON
uH(pOopMaIuu, XpaHsuencs

Ha IEPCOHAIIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPONCTBAX.
BpenonocHoe nmporpamMmmHoe
obecrnieyeHre u crnoco0bl 00PHOBI C HUM.
AHTHUBHUPYCHBIE IPOTPAMMBI.
Opranu3zanus JMYHOTO apXHUBa
uHpopmaiuu. PezepBHOe KONMMpPOBaHUE.
[TaponpHas 3ammTa apxusa.
[IudpoBanne nanapx. CAMMETPUYHBIC
Y HECUMMETPHUYHbIE I PBHI.

[Indpsl TpoOCTOM 3aMEHBI.

Mudp Lezaps. Hudp Buxenepa.
Anroputwm mudpoBanusi RSA.
Cmezanozpagus

0€30MacHOCTH.

[IpuMeHATH cpeAcTBa 3alTUTHI
nHpopmaruu: GpaHamMay3psbl,
AHTUBUPYCHBIE TPOTPAMMBI,
MapoJIMPOBAHUE U APXUBUPOBAHKE,
mudpoBaHue.

IIpenoTBpaimars
HECaHKIIMOHUPOBAHHBIN JOCTY
K JINYHON KOH(HUIECHIIMATHHOM
uH(pOpMaInH, XpaHsIencs

Ha MMePCOHAITBHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPOUCTBAX.
Ilpakmuueckue padomoi:

1. Aumusupychvie npocpammai.
2. lllugpposanue oannwvix

Hroro no pazneny

24
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Pa3znen 2. Teopernyeckue 0CHOBbI HHPOPMATHKHU

2.1

IIpencraBnenue
uHbopMaIH
B KOMIIBIOTEPE

19

WNHupopmanus, 1aHHbIE U 3HAHUS.
WNudopmarmonHbie mporecchl

B IIPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U TUCKPETHBIE
BEJIMYMHBI ¥ curHaibl. HeoOxoaumocThb
JTUCKpeTH3aIiu nHpopmarmu,
peIHa3HaYeHHOMN JJIs XpaHEHMUs,
nepenay 1 00paboTKU B U(GPOBBIX
cUcTEeMaXx.

JIBOMUHOE KOJUPOBAHUE.
PaBHOMEpHBIE U HEPABHOMEPHBIE KO/IB.
JlekoiupoBaHKe COOOIIECHUH,
3aMMCaHHBIX C TTOMOIIBIO
HEPAaBHOMEPHBIX KOJOB. Y ciioBue PaHo.
[TocTpoenue 01HO3HAYHO
JEKOIUPYEMBIX KOJIOB C IOMOUIBIO
nepesa. I pagh An.A. Mapkosa. Enuauiipi
U3MEPEHUS KOJIMYECTBA HH(DOPMALIHH.
AndaBUTHBIN TOAXO/ K OLICHKE
KOJIMYECTBA UHPOPMALUH.

Cucremsl cuucnenus. Pa3sépuyras
3aMKCh LEIbIX U JPOOHBIX YUCEI

B IO3ULIMOHHON CUCTEME CUHCIICHUSI.
CBoiicTBa NO3ULIMOHHOM 3aIIMCH YUCTIA!
KOJIMYECTBO LU(DP B 3aMUCH, IPU3HAK
JEJIMMOCTH YUCJIa HA OCHOBAHUE

[TosicHATH CYyIIIHOCTH MOHATHI
«uHbOpPMALIUY, «TAHHBICY, «3HAHUSY.
Pemate 3anaun Ha u3MepeHue
nH(popMaIuu, 3aKI0YEHHON B TEKCTE,
C TO3UIIMH ai(paBUTHOTO MOAXO0/a

(B IpEANOIOKEHUH O PABHOM
BEPOATHOCTH MOSIBJICHUSI CAMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOAUMOCTH U CYIITHOCTh
JTVCKPETU3ALINU TIPY XPAHECHUH,
nepenade U o0paboTKe JTaHHBIX

C IOMOIIBIO KOMIIBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX K010B. KoaupoBath
U JICKOANPOBATH COOOIIECHUS

C UCTI0JIb30BAaHUEM PAaBHOMEPHBIX

Y HEPABHOMEPHBIX KOJOB.

Crpouth npedUKCHBIE KOJIBI.
KnaccuduimpoBaTh cuCTEMBI
CUMCJICHUS.

BpinonHsATe cpaBHEHUE YHCEN,
3alMCaHHLIX B JIBOUYHOM,
BOCBMEPUYHOM Y IIECTHAAUATEPUIHON
CHCTEMaX CUMCIICHMSI.

OcyniecTBISATh MEPEBO]T YUCET MEKTY
JIBOMYHOW, BOCbMEPUYHOU
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CHUCTEMBI CUUCIICHUS. AJITOPUTM
IepeBoa UEeI0ro Ynciia u3 P-naHou
CHUCTEMBI CUMCIICHUS B IECATUYHYIO.
AJTOPUTM TI€pEBOIa KOHEYHOU P-UYHOI
JTpoOU B IECATUUHYIO. AJITOPUTM
nepeBoa LEeJI0ro Yuciia U3 1eCITUIHOU
CUCTEMBI CUUCIICHUS B P-U4HYIO.
[lepeBo1 KOHEYHOM NECATUYHON APOOH
B P-nuny1o. /IBonyHas, BOCbMEpUYHas
Y IIECTHA/IIaTepUYHAs CUCTEMBI
CUHMCIICHUS, CBSI3b MEXKIY HUMHU.
Apudmernueckue onepanuu

B MO3UIIMOHHBIX CUCTEMAaX CUHMCIICHHS.
Tpouunas ypasnogeuiennas cucmema
cuucienus. [{8ouuno-0ecamuytas
cucmema C4uUCieHus.

Koauposanue TexctoB. Konnposka
ASCII. OpHobaiTHBIE KOAUPOBKHU.
Crangapt UNICODE.

Koauposka UTF-8. Onpenenenne
UH(POPMAITMOHHOTO 00bEMa TEKCTOBBIX
COOOIIIEHUIA.

Konuposanue nzobpaxxenuii. OueHka
UHGOPMAITMOHHOTO 00BEMA
rpauYeCKuX TaHHBIX MMPU 33JaHHBIX
pa3pelIeHUH U ITyOruHE KOIUPOBAHUS
usera. [{BeToBbie Mogenu. BekTopHoe

Y [IECTHAIATEpPUIHON CUCTEMaMHU
CUHCJICHUSI.

BBINONHATE CII0OXKEHUE U BBIUUTAHUE
YKCEeJl, 3aMHCAaHHBIX B IBOMYHOM,
BOCBMEPUYHOM U IIECTHAIATEPUIHON
CUCTEMAX CUUCIICHUSI.

Ocy1ecTBIATh KOAUPOBAHUE TEKCTOBOM
uH($OPMAaLIUU C TTOMOIIBIO
KOJIMPOBOYHBIX TAOJIHIL.

Omnpenenatb HHPOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIEHUI B pa3HBIX
KOJMPOBKAX.

Brranciars pasmep HBETOBOM MAIUTPHI
M0 3HAYEHHUIO OMTOBOH ITyOUHBI 1IBETA.
Omnpenensatb pazMepsl rpaduyecKux
(aitI0B U U3BECTHBIX Pa3pelIeHUH U
rIIyOMHE KOJAUPOBAHUS LIBETA.
Brruucnars uHGoOpMaluoHHBIA 00BEM
1 pOBOM 3BYKO3AIMCH TI0 YaCTOTE
JTUCKPETU3ALNH, TTyOMHE KOJIUPOBAHUS
¥ BPEMEHH 3aIUCH.

Ilpakmuueckue pabomoi:

1. uckpemusayus epagpuyeckotl
ungopmayuu.

2. uckpemuzayus 36yKo60u
ungopmayuu
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koaupoBanue. Dopmatel rpadudecKux
¢aitnos. Tpéxmepnas rpaduxka.
®pakranbHas rpaduka.

Koauposanue 3Byka. OneHka
UH(GOPMALIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YACTOTE
JUCKPETU3ALNH U Pa3psiIHOCTH
KOJUPOBAHUS

2.2

OcHOBBI aNTeOpbI
JIOTUKHA

14

Anrebpa moruxu. [Tonstue
BbICKa3bIBaHUs. BbicKka3bpIBaTEIbHbBIE
dbopmel (mpenukatsl). KBaHTOpHI
CYILIECTBOBAHMS U BCEOOIIHOCTH.
Jlornyeckue onepanuu. TaOauIIbI
MCTUHHOCTH. JIornueckue BbIpasKeHHUS.
Jlornueckue TOXKAECTBA.
JlokazarenbCTBO JOTMYECKUX TOXKIECTB
C TIOMOIIBIO TaOIUI] HCTUHHOCTH.
Jlornyeckue oreparyu 1 ornepaniu
HaJl MHO>KECTBAMH.

3aKoHBI aNre0pbl JIOTUKH.
DKBUBAJICHTHBIE IPEOOpa30BaHUS
JIOTUYECKUX BbIpaXeHNH. Jlornueckue
yYpaBHEHUS U CUCTEMBI YPaBHEHUH.
Jlornyeckue QyHKUUU. 3aBUCUMOCTH
KOJIMYECTBA BO3MOJKHBIX JIOTUIECKUX
(GyHKUMNA OT KOJTMYECTBAa apryMEHTOB.
[TonHBIE CHCTEMBI JIOTHYECKUX

IIpuBOAUTE IPUMEPHI ATIEMEHTAPHBIX

Y COCTaBHBIX BBICKA3bIBAaHUU.
Pa3nuuatk BbICKa3bIBaHUS U TPEAUKATHI.
YcTaHaBIMBaTh CBA3b MEXKIY anreopoi
JIOTUKU U TEOPUEN MHOXKECTB.
BBIUnCIATE 3HAYECHUS JIOTUYECKUX
BBIPAKEHUH C JJIOTUYECKUMHU
onepanusMu KOHBbIOHKIINH,
JTU3BIOHKLNN, UHBEPCUN, UMILIAKALIUH,
DKBUBAJICHLIUY.

[TpoBoauTH aHANIN3 TAOINUL HCTUHHOCTH.
Crtpoutb TaOIUIBI UICTUHHOCTH
JIOTUYECKHUX BBIPAKECHUU.
Ocy1ecTBIATh 3KBUBAJICHTHBIE
npeoOpa30BaHUs JTOTUYECKUX
BBIPAKEHUH C UCIIOJIb30BAaHUEM 3aKOHOB
anreOphl JIOTHKH.

Ocy1ecTBIATh IOCTPOCHUE
JIOTHUYECKOTO BBIPAYKEHUS C JaHHOU
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GyHKIMMA.

Kanonuueckue Gpopmbl TOruueckux
BbIpaxkeHui. COBEPILICHHBIE
JIU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE ()OPMBI, AITOPUTMBI UX
MOCTPOEHUS 10 TaOIHIIE UCTUHHOCTH.
Jlornueckue 37EMEHTHI B COCTaBe
kommnbrotepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoenue cxem Ha TOTHYECKUX
3JIEMEHTAX 10 3aIaHHOMY JIOTUYECKOMY
BBIPKEHUIO. 3alIUCh JJOTUYECKOTO
BBIPAXKEHUS 10 JJOTHYECKOU CXEME.
Muxkpocxemvl u mexnono2us ux
npou3e00Ccmea

Ta0IUIEH NCTUHHOCTH U €T0
YIIPOILCHUE.

Pewats npocteie nornueckue
YPAaBHEHHSI U CUCTEMbI YPABHEHHUI.
XapakTepu30oBaTh JIOTUYECKUE
AJIEMEHTHI KOMITBIOTEPA.

[TosicHATH yCTPOUCTBO CyMMaTopa

Y TpUITEpa.

3anuchIBATh JIOTUYECKOE BBIPAKEHUE
10 JJOTUYECKOU CXEME.

CTpouTh CXEMBbI Ha JJOTUYECKUX
AJIEMEHTAaX MO 3aJAHHOMY JIOTUYECKOMY
BBIPAYKECHHUIO.

Ilpakmuueckue pabomoi:

1. Ilocmpoenue u ananuz madauy
UCMUHHOCIU 8 MAOIUYHOM Npoyeccope

23

Komnerorepnas
apudMeTrKa

[IpencraBiieHHE LEIbIX YUCEN B TAMSITH
KOMIbIOTEpa. OrpaHUYECHHOCTD
JMarna3oHa 4Yuces Npyu OrpaHuYEHUuN
KoJinuecTBa pa3psaaoB. [lepenonHenue
pa3psaaHOU ceTKu. be33zHakoBbIie U
3HAKOBBIC TaHHBIC. 3HAKOBBIA OUT.
JIBOWUYHBIN JOMOJTHUTEIBHBIN KOJT
OTPULIATENIBHBIX YUCET.

[ToObuTOBBIE TOTUYECKUE OTIEpAIUH.
Jlormueckuii, apuMeTHUECKUN U
nukimaeckni casury. [lndposanue

[Tony4yaTs BHyTpEHHEE IPEICTABIICHNE
LEJBIX U BEIIECTBEHHBIX YHCEN

B IaMSATH KOMITBIOTEPA; ONPEIEIATH
10 BHYTPEHHEMY KOJly 3HAUYCHHE YNCIIA.
XapakTepu3oBaTh 0€33HAKOBBIE U
3HAKOBbIE JJAHHBIC.

[TosiICHATH MOPSIAOK BBIMOJIHEHUS
apu(pMETUYECKUX ONEPALIMIA C LETBIMU
Y BELECTBEHHBIMU YHCIIAMH

B IIPOLIECCOPE.

[IpumeHsITh TOOUTOBBIE IOTHYECKHE
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C MOMOIIbI0 TOOUTOBOM OIEpalvu
«uckmiroyaroree M.

[IpencraBiieHNE BEIIECTBEHHBIX YUCET

B IaMSTH KOMIIbIOTEPA. 3HAYAIAsl YaCTh
Y TIOPSAOK yncia. JnanazoH 3HaUeHUN
BellleCTBEHHbIX uncedn. [Ipodiembl
XPaHEHUS BEUIECTBCHHBIX YHCEII,
CBSI3aHHBIE C OTPAHUYEHHUEM KOJIMYECTBA
pa3psa0B. BeinosiHEHNE OoTnIepanyii

C BELIECTBEHHBIMU YUCIIAMH,
HAKOIIJICHUE OMMOOK MPHU BHIYUCIICHUSIX

orepanum.
XapakTepu3oBaTh MpeACTaBICHUE

Y XpaHEHUE B MaMITU KOMIIbIOTEpA
BEILIECTBEHHBIX YUCEI.

[TosicHATH MPUYMHBI HAKOTUICHUS
OIHUOOK TIPH BBIUYMCICHUSIX

C BEIIECTBEHHBIMU YHCIIAMHU.
Ilpakmuueckue padomoi:

1. U3yuenue nopaspsaonoco MawunHo2o
npeocmasieHus Yeawix U 8eujecmeenHvlx
yucern

Hroro o pazgeny

40

Pa3znen 3. AJiropuTmMbl ¥ IPOrpaMMHUPOBAHHE

3.1

Bsenenue
B POrPaMMHUPOBAHUE

16

OnpeneneHre BO3MOKHBIX PE3yJIbTaTOB
padoThI MPOCTEHIINX AITOPUTMOB
yIpaBICHUS UCTIOTHUTEISIMU U
BBIUHCIUTENbHBIX AJITOPUTMOB.
OnpeneneHne NCXOIHBIX TaHHBIX,

IIPU KOTOPBIX QITOPUTM MOXKET AaTh
TpeOyeMblil pe3ysbTar.

Dtanbl penieHus 3a1a4 Ha KOMITbIOTEPE.
HNHCTpyMEHTaANIbHBIE CPENCTBA:
TPaHCIATOP, OTIAUHK,
npodunrpoBKK. Komnusanus

U MHTEpIpETalus IporpamMm.
BupTtyanbHble MalHbl.
NuTterpupoBanHas cpena pa3paboTKH.

BbIsicHATE pe3ynbTaT paboThl
ANrOPUTMA JJIs1 UCTIOJTHUTEIIS

IIPY 3a1AHHBIX UCXOAHBIX JAHHBIX,
ONPENENATh BO3MOXKHBIE HCXOIHBIE
JAHHBIE JIJI1 ©3BECTHOT'O PE3YJIbTATA.
IIpuBOAUTE IPUMEPHI AITOPUTMOB,
coJlepKallMX NOCIIEI0BATEIbHbIE,
BETBSIIHECS U HUKINYECKUE CTPYKTYPBI.
AHanu3npoBaTh HUKINYECKUE
QITOPUTMBI JUIsI HCTIOJTHUTEIISL.
BoLaensTs sTansl peleHus 3a1a4u
Ha KOMITBIOTEPE.

I1osCHATB CYyIIHOCTH BBIEIEHHBIX
JTAIoB.
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Mertoabl OTIIaKK MPOTPAMM.
Hcnonb3oBaHue TPACCUPOBOYHBIX
Tabnuil. OTIaA0YHBIN BBIBO/I.
[TomaroBoe BHIMOJHEHUE TPOTPAMMBI.
Touku octanosa. [IpocmMoTp 3HaUYCHUHI
NIEPEMEHHBIX.

A3bik mporpammupoBanus (Python,
Java, C++, C#). Turnbl JaHHBIX:
II€JI0YNCIICHHBIC, BEIIECTBCHHEIE,
CUMBOJIbHBIE, JJoTHYecKue. BeTBienus.

CnosxHble ycnoBus. LIUKIBI € yCTOBUEM.

[{uKJBbI IO TIEPEMEHHOM.
B3anmo3aMeHsAE€MOCTb pa3IuYHbIX
BHUJIOB LIMKJIOB. MIHBapuaHT nuKIia.
CocTaBneHue HUKIIa C UCII0JIb30BaHUEM
3apaHee ONpeneIEHHOTO UHBAPUAHTA
LMKJIA.

JIoKyMEeHTHpOBaHUE TPOTPAMM.
Hcnonp3oBaHnE KOMMEHTAPHEB.
[ToaroroBka OonrucaHus MpOrpaMmbl

Y UHCTPYKIIMH JIJIs1 TOJIB30BATES.
AAroput™Mbl 00pabOTKH HATYpaIbHBIX
YHUCEJ, 3aUCAHHBIX B MO3ULIMOHHBIX
CUCTeMax CUMCIICHHS: pa3OrueHue
3aMuCH YKciia Ha OTAEIbHbIE HU(PHI,
HAXOKJEHUE CYMMBbI U TPOU3BEIAECHUS
udp, HaX0XKIeHNE MaKCUMaJIbHON

OTnaxxuBaTh MPOTrPAMMBbI C IIOMOIIBIO
TPACCUPOBOYHBIX TAOJIHII

U C UCTIOJIb30BAaHHEM BO3MOKHOCTEH
OTJIaTYUKa CPEIBI IPOTPAMMHUPOBAHUS.
CocTaBisATh TOKYMEHTALUIO

Ha TIpoTrpammy.

Pa3pabatbiBaTh 1 peain30BbIBATh

Ha SI3bIKE TIPOTPAMMHUPOBAHUS
aITOPUTMBI 00PaOOTKHU LENBIX YHCEl,
B TOM YHCJIE IepeOOpPHBIE AITOPUTMBI.
Pa3pabatbiBaTh IporpamMmbl

11 00pabOTKH TaHHBIX, XPAHAIINXCS
B TEKCTOBBIX (haiiiax.

Ilpakmuueckue pabomot:

1. Buvioenenue u oopabomra yugp
Yeno2o YuUcia 8 paziuyHblX CUCTeMAax
CUUCTIEHUSL C UCNOJIb308AHUEM ONepayull
YenouUCTIeHHOU apUu@dMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OAHHbIX, XPAHAUUXCSL

6 atinax
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(MUHUMAJIBLHOW ) U (PHI.
HaxosxieHre Bcex MpocThIX YUcen

B 33/1aHHOM Juana3oHe. [Ipencrabnenue
quclia B BUjie Habopa MpOCThIX
COMHOKHUTENEH. ATOPUTM OBICTPOTO
BO3BE/ICHUS B CTEIICHb.

O06paboTka JaHHBIX, XPAHALIUXCS

B (paitnax. TekcToBbIC M TBOMYHBIC
daiinbl. aitoBbie IEpeMEHHbIE
(daiinoBeie ykazarenn). Utenue

u3 (paitna. 3anuck B aiin

3.2

BcenomorarenbHbie
AITOPUTMBI

Paz0Ouenue 3amaun Ha IoA3a0a49H.
[ToamporpaMmsl (TIpoLieAYpHI U
¢ynkiun). Pexypcus. PekypcuBHbie
00bexThI ((hpakTainsl). PekypcuBHbIC
poreaAyphl U (YHKITUH.
Hcnonb30BaHue CTEKA I OpraHU3aIun
PEKYPCUBHBIX BHI30BOB.
Hcnonp3oBanne craniapTHOU
OMOJIMOTEKH sI3bIKA MPOTPAMMUPOBAHUSI.
[Tonknrouenue OMOIMOTEK
MOAIPOrpaMM CTOPOHHUX
npousBoauTesnen. MoayIbHbIN IPUHINI
MOCTPOCHUS TPOTrpaMMm

Pa30OuBath 3amauy Ha moA3aaauu.

O opMIATh JIOTUYECKU LETOCTHBIE
WJIH TTOBTOpPSIOIIUECS (parMeHThI
IIPOrpamMMsbl B BUJE MOAIPOrPAMM.
[ToSICHATB CYyIIIHOCTh PEKYPCHUBHOTO
JIrOpUTMA.

Haxoauts pekypcuBHbIE 0OBEKTHI

B OKpPY’KaroIleM MUpE.

Omnpenensite pe3ynbTaT paboThbl
IIPOCTOrO PEKYPCUBHOIO AJITOPUTMA.
Hcnonp30BaTh CTaHAAPTHBIE
OMOIMOTEKH MOAMPOrPaMM SI3bIKA
MIPOTPaMMHUPOBaAHUS, OUOTIUOTEKH
CTOPOHHHMX MPOU3BOJUTEIIEH.
IIprMeHATh MOAYIBHBIA IPUHIUI
Ipu pa3pabOTKe MPOrpamm.
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Ilpakmuueckue pabomoi:

1. Ucnonvzosanue noonpocpamm
CMAaHOapmuou oubIuOmeKU A3bIKA
NPOCPAMMUPOBAHUS.

2. Paszpabomxa noonpocpamm.

3. Pexypcuenvle noonpozpammei.

4. Mooynbhblil npUHYUN NOCMPOEHUS
npozpamm

3.3

YuciieHHBIE METOEI

Hucnennsie MeToibl. TOUHOE U
npUOIMKEHHOE PEIICHUS 3a/1a4H.
UucrieHHbIE METO/IbI PEIlICHUs
ypaBHEHUH: METO/I Iepedopa, METOT
MOJIOBUHHOTO JiesieHust. [IpubmmkEnnoe
BBIYHCIICHUE JIJIMH KPUBBIX.
Brruucnenue miomaneit uryp ¢
MIOMOIILIBIO YUCIIEHHBIX METOJI0B (METO/
MPSIMOYTOJILHUKOB, METO] TPATICIIHA ).
[Tonck Mmakcumyma (MUHUMYyMa)
(GYHKIIUHM OJTHOM IEpEMEHHO METOI0M
MOJIOBUHHOTO JIETICHHUSI

[TosicHATH IPUHITUTIBEI Pa0OTHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEXy TOYHBIM U NPUOITUKEHHBIM
PEIICHUSIMHU BBIYUCIIUTEITLHBIX
3ajay.

Pa3pabatbiBaTh U OTIAKUBATH
POrPaMMbl, peau3yIOLIIe
YHUCJICHHbIE METO/IbI PEIICHHUS
ypaBHEHUH, TPUOIKEHHOE
BBIYKCIICHUE JUTMH KPUBBIX

Y TIoniaiel Guryp, IOMCK MaKCUMyMa
(MuUHUMYMa) QYHKIIMHU OJTHOU
TIEPEMEHHOM.

Ilpakmuueckue padomot:

1. Yucnennoe peurenue ypasHeHutl.
2. Ilpubnusicénnoe sviyucienue OuH
KpU8wlx u niowaoeu guzyp.

3. Ilouck maxcumyma (MunumMyma)

dyHKYuu
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3.4 | Anroputmbl 00pabOTKU 5 O6paboTKa CUMBOJIBHBIX TAHHBIX. Hcnonb30BaTh BCTPOCHHBIE (PYHKIHH
CHUMBOJIbHBIX JAHHBIX Bcerpoennble pyHKIMHU s3bIKA A3bIKa MPOTPAMMHUPOBAHUS
IPOrpaMMUPOBAHHUSA 151 00pabOTKH 1711 00pabOTKU CUMBOJIBHBIX CTPOK.
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabaTbiBaTh U OTIaKHUBATH
00pabOTKN CUMBOJIBHBIX CTPOK: MPOrPaMMBbl, peaTu3yIoIre TUITOBbIE
NOJICYET KOJIMYECTBA MOSIBICHUN aJITOPUTMBI 00PaOOTKH CHMBOJIBHBIX
CHUMBOJIa B CTPOKE, pa30MeHne CTPOKU JAHHBIX Ha BEIOPAHHOM SI3bIKE
Ha CJIOBA M0 IPOOEIbHBIM CUMBOJIaM, IPOrpaMMHUPOBAHHUS.
MOMCK MTOJACTPOKH BHYTPH TaHHOU [Ipeo6pa3oBbIBaTh YKCIa
CTPOKH, 3aMEHa HalICHHOW IMOJACTPOKH | B CHMBOJIBHYIO CTPOKY M OOpaTHO.
Ha JIpyryIo cTpoky. I'eHepanus Bcex Ilpakmuueckue pabomul:
CJIOB B HEKOTOPOM aji(aBuTe, 1. Ilocumeonvhas obpabomka cmpox.
YZIOBJIETBOPSIOLIUX 3a/1aHHBIM 2. Obpabomxa cmpox
orpannueHusM. [IpeoOpasoBanue uncna | ¢ ucnoavzosanuem @GyHKyull
B CUMBOJIBHYIO CTPOKY M 00paTHO cmanoapmHou 6ubIUOmeKuU A3bIKd
NPOSPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
V0081emBOPAIOUUX 3A0AHHOMY
YCI08UIO
3.5 | Anroputmsl 00paboOTKH 10 MaccuBbl ¥ 10CJIEI0BATENBHOCTH IIprBOIUTHE IPUMEPHI OTHOMEPHBIX
MacCHBOB yycell. Berunciaenne 06001mEHHBIX U IBYMEPHBIX MaCCUBOB.

XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa
VI YU CJIOBOM NOCIIEA0BATEIBHOCTH
(CyMMBI, IPOU3BEACHHUS, CPETHETO
apu(pMeTHnYeCKOro, MUHMMaIbHOTO
¥ MaKCUMAaJIbHOT'O 3JIEMEHTOB,
KOJIMYECTBA JIEMEHTOB,

IIpuBoUTH IPUMEPHI 33124

W3 TTOBCEIHEBHOM JKU3HU,
IPEII0JIArAFOIINX UCIIOIb30BaHUE
MAaCCHBOB.

Pa3pabatbIBaTh U OTIIA)KHUBATh
IPOrPAMMBI, PEATU3YIOLNE TUIIOBBIC
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YIOBJIETBOPSIOIIUX 33JaHHOMY
yCJIOBHI0). JINHEWHBIN MOUCK
3a/IaHHOT0 3HAYEHUS B MACCHUBE.
CopTHpoBKa 0JITHOMEPHOTO MACCHUBA.
[IpocTeie MeTOABI COPTUPOBKH
(MeToa my3bIpbKa, METOJ] BEIOOPA,
COPTHUPOBKA BCTABKAMH).
CopTupoBKa CIHUSTHUEM.

bricTpas coptupoBka MaccuBa
(amroput™M QuickSort).

JIBOWYHBIN IIOUCK B OTCOPTUPOBAHHOM
MacCHBE.

JIByMepHbIe MacCHBBI (MaTPHIIBI).
AAroput™Mbl 00pabOTKH ABYMEPHBIX
MaCCHBOB: 3aII0JTHEHUE ABYMEPHOIO
YHICJIOBOTO MACCHBA IO 331aHHBIM
npaBuiaM, MOUCK JIEMEHTa

B JIBYMEPHOM MAacCHBE,
BBIYHCIIEHHE MAaKCUMyMa (MUHUMYMa)

¥ CyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, MePECTaHOBKA CTPOK

U CTOJIOLIOB IBYMEPHOI'O MacCHBa.
Paspabomka npoepamm ons peuwrenus
NPOCMbIX 3A0a4 AHAIU3A OAHHBIX
(ouucmka oaumwix, Kiaccugurayus,
AHANIU3 OMKIOHEHUIL)

aJTOPUTMBI 00PaOOTKH OJTHOMEPHBIX
1 IByMEPHBIX MAaCCHBOB, Ha BLIOPAaHHOM
SI3BIKE TTPOTPAMMHUPOBAHHSL.
Paszpabamvisams npoecpammoi

0JI51 peueHUsl nPpOCMblX 3a0ad AHAIU3A
OQHHBIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccusa.

2. Buluucnenue 06006ueéHHbix
Xapaxkmepucmuxk Maccusa (Yucioeoti
nocie008ameslbHOCmiL).

3. Ilouck MuHumanibHo20
(MAKCUMAILHO20) 3NIeMeHma 8 YUCI080M
maccuse.

4. Jluneiinwlii nouck 3a0aHH020
3HAYeHUsl 8 MACCUBe.

5. Ilpocmoie memoovl copmuposku
maccusa.

6. bvicmpas copmuposka maccusa.

7. J[souunwll nouck.

8. Obpabomka mampuy,.

9. Ananuz OanHvix

Hroro no pazneny

44
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Paznen 4. UndopmannoHHbIE TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIH Mpolieccop. Pa3pabatbiBaTh CTPYKTYpY JOKYMEHTA.
JOKYMEHTOB PenaktupoBanue u popMaTUpOBaHUE. Hcnonb3oBath cpeicTBAa ABTOMATU3AIIUU

[IpoBepka opdorpaduu 1 rpaMMaTHKU. | IPH CO3JAHUH JTOKYMEHTA.
CpezacTBa oMcKa 1 aBTO3aMEHbI [IpumMeHsTh MpaBuia MUTUPOBAHUS
B TEKCTOBOM IIPOLIECCOPE. MCTOYHUKOB U O(POpMIICHUS
Hcnonb3oBaHne CTUIIEH. OoubarorpauuecKrux CChUIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh yyacTue B KOJUIEKTUBHOM
NOKyMeHTbl. CHOCKH, OTJIaBJICHUE. paboTe HaJl JOKYMEHTOM.
Konnekrusnas paboTa ¢ ToKkyMeHTaMU. | BBITIOMHATH HA0OP M MPOCTYIO BEPCTKY
HNHCcTpyMEeHTBI pelieH3MPOBAHUS MaTeMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O0naunsle | Ilpakmuueckue padomot:
cepsuckl. JlenoBas nepenucka. Pedepar. | 1. Bépcmka 0okymenmog
[IpaBuna uuTUPOBAHUS UCTOYHUKOB U C MamemamudecKkumu Qopmyniamu.
odopmiieHus: OubamorpaduiecKux 2. Muozocmpanuynvie 0OKyMeHmbl.
cceutok. OdopmiieHne crircKa 3. Konnexmuenas paboma
autepatypsl. Cmanoapmol ¢ OOKYMeHmamu
oubUOCpaApUYEeCcKUX ONUCAHUIL.
3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOM
TeKkcTa. TeXHU4YeCKue CpesiCTBa BBOIA
Tekcrta. Crienuain3upoBaHHbIE CPEACTBA
peIaKTUPOBAHUSI MATEMATUYECKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Ananu3 gaHHbix. OCHOBHBIE 33/1a4u [TpuBOaUTH MpUMEPHI 3a]1a4 aHAJIK3a

aHaJu3a JaHHBIX: IPOTHO3UPOBAHUE,
KJaccuuKanus, KIacTepu3alus,
aHaJIN3 OTKJIOHCHHUM.

JAHHBIX.
[TosicHATH HA IpUMEpPAX
MOCJIEA0BATEIbHOCTD PELLICHUS 33134
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[TocnenoBaTenbHOCTH pellIEHUs 3a/1a4
aHalM3a JaHHBIX: COOp MEPBUYHBIX
JAHHBIX, OUHUCTKA U OI[EHKA KayecTBa
JAHHBIX, BEIOOP /WA IOCTPOCHUE
MOJieNid, IpeoOpa3oBaHue JaHHBIX,
BU3YalU3allMs JaHHBIX, MHTEPIPETALIHS
pesynbratoB. [IporpammHbIe cpencTBa
U UHTEPHET-CEPBUCHI 1711 00padOTKH

W [Ipe/ICTaBJICHUS JaHHBIX. bosbiine
naHHbie. MammHaHOe 00ydeHue.
Humennexmyanvholii ananu3 OaHHLIX.
AHaJIN3 TaHHBIX C TOMOIIBIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPEIHETO apu(PMETHIECKOTO,
HauOOJIbIIEr0 (HAMMEHBIIIETO) 3HAUCHUS
nuanas3oHa. Beraucienue
Kod(purreHTa KOPPEAIUU IBYX PSIOB
nauHbIX. [TocTpoenue cTono4areIx,
JMHENYaThIX U KPYTOBBIX JUATPAMM.
[TocTtpoenue rpagukoB GyHKIIHIA.
[Ton6op nuHMM TpeHaa, peneHne 3aaa4d
MIPOTHO3UPOBAHMSL.

YucneHHoe penieHue ypaBHEHUM

C TTIOMOTIIBIO TTOAOOpa TapameTpa.
OnTuMu3aIms Kak MoMcK HauIyqIlIero
pelIeHus B 3a/IaHHBIX YCIOBUSIX.
[eneBas ¢pyHKIIMS, OTpAHUYEHUS.

aHaJIM3a TaHHBIX.
Pemmath npocThie 3a1auu aHamm3a
JTAHHBIX C TIOMOIIIBIO AJICKTPOHHBIX
TaOJIHLI.

Hcnonp30BaTh COPTUPOBKY U GUITBTPHI.
Hcnonbs30BaTh cpencTBa 1€I0BOU
rpaduKu sl HATJISTHOTO
MIPEICTABJICHUS TAHHBIX.

Pemate mpocThie pacu€THbIC U
ONITHMHU3AIMOHHBIC 33/1a4H C TOMOIILIO
AJIIEKTPOHHBIX TAOJHII.
Ilpakmuueckue pabomol:

1. Ananu3z 0anHbIX C NOMOWBIO
9IeKMPOHHBIX MadIUY.

2. Haensaonoe npeocmaenenue
Pe3VIbmMamos CmamucmuyecKol
00pabomKu OaHHLIX 8 8Ude OUALPAMM
cpedcmeamu peoaKxmopa 371eKmpOHHbIX
maobauy.

3. Iloobop nunuu mpenoa,
NPOSHO3UPOBAHLLe.

4. Yucnennoe pewienue ypagHeHuul

¢ nomMoubio no0bopa napamempa.

5. Pewenue 3a0a4 onmumuszayuu

C NOMOWbIO DJIEKMPOHHBIX MabIUY
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JlokanbHbI€ U TJ100a7IbHBI MUHUMYMBbI
neneBor Gpynkuuu. Pemenue 3anau
ONTUMM3AIMH C TTOMOIIBLIO
AIIEKTPOHHBIX TAOJIHIT

Hroro no pazgeny 14
PesepBHOE Bpems 14
OBULIEE KOJIMYECTBO 136
YACOB I10 ITPOT'PAMME
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11 KJIACC
HanmenoBanue
Ne Komnuectso OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3ziesioB U TeM [IporpammHoOe conepxanue
/11 4acoB oOy4Jaronuxcs

y4eOHOro rpeaMeTa

Paznen 1. Teopernyeckue 0CHOBbI HHPOPMATHKHU

1.1

Nudopmarus
¥ MTH(POPMAaLIMOHHbIE
IPOLIECCHI

10

Teopernueckue MoaX0Abl K OLIEHKE

KOJIM4eCcTBa HH(POPMALIHH.

3aKoH aAIUTUBHOCTH HH(POPMAIIHH.
®dopmyna Xaptiau. Mudopmanms u

BeposaTHOCTh. Dopmyina [llenHona.

AJITOPUTMBI CKATHUS JAHHBIX.

Anroputm LZW. Anroputmsl cxaTus
JAHHBIX

C MOTEPSIMHU. Y MEHBIIICHHUE TITyOUHbI
KoaupoBaHus 11BeTa. OCHOBHbIE UJIEU
anroput™moB cxkarusi JPEG, MP3.
CKopoCTb nepeiauu IaHHbIX.
3aBUCUMOCTh BPEMEHHU Tepeladun

0T UH(OPMAIIMOHHOTO 00BEMA JAHHBIX
Y XapaKTEPUCTUK KaHaja CBS3H.
[TprurHbI BO3SHUKHOBEHHS OIIHNOOK
npu nepenaye nanHbix. Kospl,
MO3BOJIAIOIINE OOHAPYKUBATh U
UCIIPaBJIAThH OMIMOKH, BOZHUKAIOIINE
Ipu nepeaye naHHbIX. PaccTosnue
Xsmmunra. KogupoBanue

Anroputm RLE. Anroputm Xaddmana.

XapakTepu3oBaTh pa3InyHbIC
TEOPETUYECKHE TTOJIXO/IbI K OIICHKE
KOJIMYECTBA HHPOPMAITUH.
OnuchIBaTh U3y4aeMbI€ aJIrOPUTMbI
CKaTHs TaHHBIX, CPABHUBATH
pe3ynbTaThl UX paOOTHI.

Pemiate 3aauun Ha onpezeneHue
BpPEMEHU TIepeIau JaHHBIX 10 KaHATY
CBSI3U C U3BECTHBIMH XapaKTEPUCTUKAMH.
[TosicHATH TPUHIUIIBI OOHAPYKEHUS

Y UCTIPABJICHUS OLIMOOK MpH Mepeaye
JAHHBIX C TIOMOIIIBIO
MIOMEXOYCTOWYUBBIX KOJIOB.

[TosicHATH 3HaUEHNE TOHATHI
«CHUCTEMaY, KIIOJICUCTEMAY,
«CUCTEeMHBIN AP DHEKT,
«YTIpaBJIEHUEY; 3HAYEHUE 00paTHOM
CBSI3U I TOCTHOKEHUS 11€JIU
yIpaBICHUSI.

Ilpaxmuueckue pabomo:

1. Corcamue 0anHbIX C ROMOUBIO
aneopumma RLE.
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¢ noBTopeHueM 6utoB. Konbl
X3MMMUHTA.

Cucrembl. KOMIOHEHTBI CUCTEMBI U UX
B3aumoseicTeue. CucTeMHBbIN 3P deKT.
VYpasieHue kak HH(MOPMAIIMOHHBIH
npotuecc. ObpaTHas CBs3b

2. Corcamue 0aHHbIX C NOMOUWDBIO
aneopumma Xagpgpmana.

3. Coicamue 0aHHbIX ¢ nomepsamu
(ancopummolt JPEG, MP3).

4. Ilomexoycmoiiuusbie KOOl

1.2

MonaenupoBanue

Mogenu u mogenupoBanue. Llenb
MOJIeIMPOBaHUsl. AJIEKBATHOCTh
MOJIETIN MOJICTUPYEMOMY OOBEKTY UITU
npoleccy, LeJId MOASIUPOBAHUS.
dopmanuzanus IPUKIAIHbIX 33]1a4.
[IpencraBiienue pe3ysibTaToOB
MOJICIMPOBAHUS B BUJIE, YIOOHOM

JUTSL BOCIIPUSITHS YEIIOBEKOM.
['padrueckoe npeacraBaeHUE JaHHBIX
(cxembl, TaOIUIBL, TPadUKN).

I'padw1. OcHoBHBIC MOHATHS. Buap
rpadoB. Onucanue rpadoB ¢ TOMOIIBIO
MaTpHI] CMEXHOCTH, BECOBBIX MATPHUII,
CIIMCKOB CMEXXHOCTH. Pemenne
AITOPUTMHUYECKHX 3a/1a4, CBA3aHHBIX
¢ aHanM30M rpadoB (mocTpoeHue
ONTHUMAJILHOTO MTyTH MEXIY
BepUIMHaMu rpada, onpeaeneHue
KOJIMYECTBA Pa3IUYHbBIX ITyTeH MEXKTY
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIuKIn4ecKoro rpaga).

Jepesbs. bunapnoe nepeso. JlepeBbs

Onpenensitb NOHATUS «MOJIEIIbY,
«MOJICTTUPOBAHUE.
Knaccudunmnposats Moaenu

0 33JJTaHHOMY OCHOBAHMIO.
Onpenensits 1e1b MOAETUPOBAHUS

B KOHKPETHOM CJTy4ae.

[IprMEHSTh aNrOPUTMbI HAX 0K ICHUS

KpaTyauiux MyTel MEXKy BEpIIMHAMU

OpPUEHTUPOBAHHOTO rpada.
[TpuMeHSTh aNTOPUTMEI OIIPEIEIICHUS
KOJINYECTBA PA3ITUYHBIX ITyTSH MEXKITY
BEPUIMHAMH OPUEHTUPOBAHHOTO
alMKINYecKoro rpada.

[TpuBOAUTE IPUMEPHI HCITOTB30BAHHS
IepeBbeB U rpadoB MPH OMUCAHUU
00BEKTOB M MPOIECCOB OKPYKAIOIIETO
MHpa.

Ctpouts nepeBo nepedopa BApHaHTOB.

XapakTepu3oBaTh UIPy KaKk MOJEIIb
HEKOTOPOM CUTYyalUH.

JlaBaTh onpeneneHue BBINTPBIITHON
CTpaTeruu.
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noucka. CriocoObl 00X0/1a JepeBa.
[IpencraBnenue apupmMeTHIECKIX
BBIPQKEHUI B BUJIE JIEpEBA.
JIucKpeTHBIE UTPHI IBYX UTPOKOB

¢ nmotHOM uHbopmarnmeit. [loctpoenue
nepeBa nepedbopa BapuaHTOB, OTIMCAHKE
CTpaTeruu Urpbl B TAOJUYHOM dopme.
Briurpsliiiabeie U MPOUTPHIIIHBIE
NO3ULKU. BRIUTpBILIHBIE CTpAaTETUN.

CpCI[CTBa HCKYCCTBCHHOT'O MHTCJIJICKTA.

CepBHCHl MAaILIMHHOTO MEPEBOJA U
pacIio3HaBaHMs YCTHOM PEUH.
KoruuTuBHbIE CEPBUCHL.
WNnentudukanus u nouck
N300PaKECHUI, pACITO3HABAHUE JIHII.
Camo00yyaroimecs CuCTEMBI.

M cKyCCTBEHHBIN HHTEIICKT

B KOMITBIOTEPHBIX UIPax.
Hcnonp30BaHne METOI0B
MCKYCCTBEHHOT'O UHTEJUIEKTA

B 00yJaronux CUCTeMax.
Hcnonp3oBanne METOIOB
VCKYCCTBEHHOT'O MHTEIJIEKTA

B poOoToTexHuKe. IHTEpHET Belei.
[lepcnekTuBBI pa3BUTHUS
KOMITBIOTEPHBIX MHTEIJIEKTYaIbHBIX
cucreMm. Herponnslie cetn

OnuchIBaTh BHIUTPHIITHYIO CTPATETUIO
B 3aJJaHHOM UI'POBOU CUTYyalluU

B (hopMe JiepeBa WK B TAOJTMYHOM
dbopme.

[TosiICHATH MOHATUS «UCKYCCTBEHHBIN
WHTEJUICKT, «\MAITUHHOE OO YUICHHE.
[TpuBoAMTH MpUMEPHI 3a/1a4,
peliaeMbIX ¢ TOMOIIBIO
HCKYCCTBEHHOI'O MHTEJUIEKTA.
Ilpakmuueckue padomot:

1. Ilouck eviuepviuiHoti cmpamezuu

8 Uepe ¢ NoIHOU UHpopmayuel.

2. Cpedcmea uckyccmeeHHo2o
unmesnnexma

Hroro no pazneny

18
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Paznen 2. AiropuT™Mbl M IPOrPAMMUPOBAHUE

2.1 | DneMeHTHI TEOpUH 6 dopmanuzanus MOHATHS AJITOPUTMA. [TosICHATH MOHATHUS «BBIYUCIATENbHBIN
JITOPUTMOB Mamuna Twropunra kak MPOIIECCH, KCIOKHOCTh AIITOPUTMAY,

yHUBEpCalbHasi MOJEIb BBIYMCICHUH. «3(PHEKTUBHOCTD ANITOPUTMAY.
Tesuc Yépua—Tbropunra. [TpuBoauTh MpUMeEpHI 3P PEKTUBHBIX
Mawuna [locma. aJITOPUTMOB.
Hopmanvnwvie anecopugmvr Mapkosa. CocTaBnsiTh NPOrpaMMBbI JJIs1 MAILIUHBI
Aneopummuyiecku Hepazpeuumvle Thropunra.
3a0a4u. 3a0aua ocmanosa. Hcnonvzosamsb HopmanvbHble
Heesozmooicnocmv asmomamuyeckou anzopughmol Mapxosa.
OMNAOKU NPOSPAMM. JlaBaTh OLIEHKY CJIOXKHOCTH U3BECTHBIX
OLieHKa CI0KHOCTH BBIYUCIICHUN. JITOPUTMOB.
Bpewmst pabotel 1 00bEM HcnionbzyemMolt | Ilpakmuueckue padomel.
MaMsITH, UX 3aBUCUMOCTh OT pa3mepa 1. Cocmasnenue npocmot npocpammol
UCXOJIHBIX JaHHBIX. OleHKa ons mawunwvl Telopunea
ACUMIITOTHYECKOU CIIOKHOCTHU
AIITOPUTMOB. AJITOPUTMBI
MOJIMHOMHUAJILHOM CIIOKHOCTH.
[TepeGopHbie airopuT™sl. [Ipumepsr
Pa3JIMYHBIX AITOPUTMOB PELICHUS
OJIHOM 3aJ1a4M, KOTOPbIE UMEIOT
Pa3IMYHYIO CIIOXKHOCTb

2.2 | Airoputmsl 28 [Touck mpoCThIX YKCEN B 3aJaHHOM Hcnonb30BaTh adropuTM «peEIieTo

Y CTPYKTYPHI JAHHBIX

Jiana3oHe ¢ MOMOUIbIO aIrOpUT™Ma
«petieto DpaTocheHay.
MHoropa3psigHbie Lenble YUca,
3a/a4yM IJIMHHON apu(PMETUKH.

DpartocdeHay i TOUCKa MPOCTHIX
quceN B 3aJaHHOM JIMara3oHe.
[osicHsTh IPUHIMIIBI 00Pa0OTKU
MHOT'OPa3psAIHBIX IEJTbIX YUCEI
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CnoBapu (accOllMaTUBHBIE MACCUBHI,
OTOOpaKkeHHsT ). XOMI-TaOIUITBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
cJIoBaps s 33JaHHOTO TEKCTa.
Ananuz mexkcma Ha ecmecmeeHHOM
sa3vike. Bvioenenue
nocneoosamenvbHocmeti o WabIoH).

Pezynapuvie evipasicenus. Yacmommnuwiti

aHanu3.
Crexku. AHaIN3 NPaBUIBHOCTH
CKOOOYHOTO BhIpa)keHus1. Boruncnenue
apu(PpMETUIECKOTO BBEIPAKECHHUSI,
3alIMCaHHOTO B TOCT(HUKCHOMN (hopMme.
Ouepenu. Mcnonb3zoBanue ouepeau
JUTsI BpEMEHHOTO XpaHEHUS TaHHBIX.
Ceaznvle cnucku. Peanuzayus cmexa u
ouepeou ¢ NOMOWBIO CEAIHBIX CHUCKOS.
AnroputMmsl Ha rpadax. [Toctpoenue
MUHHMAaJIbHOT'O OCTOBHOTO JIepeBa
B3BEIIEHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epagha 6 enyouny. Ob6x00 epagha
6 wiupuny. KonnuecTBo pa3inMuHbIX
yTel MEeX1y BEpPIIMHAMHU
OPUEHTUPOBAHHOTO ALUKINYECKOTO
rpada. Aaroput™ JelKcTpsl.
Aneopumm Dnouoa—Yopwanna.

Y PEaM30BbIBATH COOTBETCTBYIOIINE
aJITOPUTMBI Ha SI3BIKE
IpOrpaMMHUPOBAHUSI.

[IpuMeHsTh ciioBapu (acCOlMaTUBHbBIC
MacCHBBI, OTOOpaKEHUS) B 3a1a4ax
00pa0OTKM TaHHBIX.

BrinosHATE IpoCTON aHAIU3 TEKCTa
Ha €CTECTBEHHOM S3bIKE, B TOM YHCJIE
C UCTIOJIb30BAaHUEM PETYJIIPHBIX
BBIPAKECHUN.

[TosicHATh IPUHIUTIBI pAOOTHI CTEKA
U OYepe]in, UCIIOJB30BaTh CTEKU

U O4epeIn JJIsl PeIIeHUs
AITOPUTMHYECKHUX 3a/1a4.
Peanu3oBeIBaTh M HCHOIB30BATh
JTBOMYHbBIC (OMHAPHBIE) IEPEBbS

U rpadbl A1 penieHus 3aaa4d
00pa0OTKH TaHHBIX.

Hcrons30BaTh JMHAMUYECKOE
IPOrPaMMHUPOBAHHE

JUJIS1 BBIYUCIICHUS PEKYPCUBHBIX
byHKIMI, moAcuéTa KOTMYECTBa
BApUAHTOB M PEILICHUS 3a/1a4
OITHMM3AIIHH.

Ilpakmuueckue pabomoi:

1. Ilouck npocmvix wucen 8 3a0aHHOM
ouanasore.
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JepeBbs. Peanusanus nepesa

C MOMOIIBIO CCBUIIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIE) TEPEBbSL.
[TocTpoenue nepesa g 3aJaHHOTO
apu(PMETHIECKOTO BHIPAKEHUSI.
PexypcuBHbBI€ anropuT™Mbl 00X0/1a
nepeBa. Mcnosib30BaHue CTEKa U
ouepeau st 00xona aepesa.
JlnHaMuueckoe nporpaMMUpOBaHUE
KaK METOJl PELICHUS 3a/1a4 C
COXPaHECHUEM MMPOMEKYTOUHBIX
pe3yJbTaToOB. 3a/1auu, PEIIAEMBIE C
MIOMOUIBIO TMHAMUYECKOTO
MIPOrPAMMHPOBAHHSI: BIYUCIICHUE
PEKYPCUBHBIX (PYHKIIMH, MOJICUET
KOJINYECTBA BAPUAHTOB, 3a/1a41
ONTUMU3ALINH

2. Peanuzauyus eviuucnenuii

C MHO20PAa3PAOHBIMU YUCTAMU.

3. Ilocmpoenue anghasumno-
YacmomHo20 c108apsi 0Jisl 3a0aAHHO20
mekcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
SA3bIKE.

5. Buiuucnenue apugpmemuueckoeo
8bIPAICEHUS, 3ANUCAHHO20

6 nocm@huxcHoti gpopme.

6. Hcnonvzosanue ouepeou.

7. Ucnonvzosanue depesves

07151 BbIYUCTICHUS APUDMEMULECKUX
8bIPANCEHU.

8. Bviuucnenue onunst kpamuatiuie2o
nymu mexicoy epuuHamu epagha
(anecopumm Jlevixkcmpoi).

9. Bvlyucnenue peKypcusHulx (yHKyuil
C NOMOUWBIO OUHAMUUECKO20
NPOSPAMMUPOBAHUSI.

10. Iloocuém konuuecmea eapuanmos
C NOMOUWBIO OUHAMUUECKO20
NPOSPaAMMUPOBAHUSI.

11. Pewenue 3a0au onmumuzayuu

C HOMOWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 [Torsatne 00 0OBLEKTHO- [TosSICHATH OCHOBHBIE MPUHITUTIBI
OpPUEHTUPOBAHHOTO OpPUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrPaMMHUPOBAHUS nporpaMmmMupoBaHu. OObEKTHI U POrpaMMUPOBAHMUSL.

kJjacchl. CBOMCTBA U METOABI OOBEKTOB. | [IpoeKkTHpOBaTH M UCIIONH30BATH
OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIN3. | MPOCTHIE KIacChl 00BEKTOB.
Pa3zpaboTka nporpamm Ha OCHOBE [TpoexkTupoBaTh HEpapX1H KIACCOB
00BEKTHO-OPUEHTUPOBAHHOT'O MOAXO0A. | JUIsT OMMCAHUS MTPEIMETHOM
WNukancynsnusi, HacIe0BaHUE, o0nacTH.
noJuMOop(hu3m. PaszpabatbiBaTh nmporpamMmmsl
Cpenpl ObICTpOit pazpaboTKu ¢ rpaguyeckuM uHTephercom.
nporpamm. [IpoektupoBanue N3y4atb BTOpO# S3bIK
uHTepdeiica mojb30BaTells. IpOrpaMMHPOBAHUS
Hcnonws3oBanne roToBhIX yrpaBiseMbix | IIpakmuueckue padbomuor:
3JIEMEHTOB JIJIsl TOCTPOEHUS 1. Hcnonv3osanue 20mogulx K1accos
uHTepdeiica. 6 npozpamme.
00630p SA3BIKOB IPOTPAMMHUPOBAHHS. 2. Pazpabomxa npocmoti npoepammol
[TonsiTue o mapagurmax C UCNONIL308AHUEM KIACCO8.
porpaMMUpOBaHUs. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCRONB3YIOWe20 UHKANCYIAYUIO.

4. Pazpabomka uepapxuu Kiaccos.

5. Paspabomka npozcpammoi

¢ epaguueckum unmepgheticom

Htoro no pazneny 50
Paznen 3. UndopManiuoHHbIE TEXHOJIOTUH

3.1 | KomnerorepHo- 8 Oranbl KOMIBIOTEPHO- Briaenars 3Tansl KOMIIBIOTEPHO-
MaTeMaTH4eCKOe MaTeMaTHUYeCKOT0 MOIETTUPOBAHUS: MaTEMaTUYECKOTO MOJIETUPOBAHUS
MOJIETUPOBAHUE MOCTaHOBKA 3aJlayM, pa3padoTKa U PEeaIM30BbIBATH UX C TTIOMOIIBIO
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MOJENH, TECTUPOBAHNE MOJIEIIH,
KOMITBFOTEPHBIN

DKCIEPUMEHT, AaHAJIN3 PE3YIIbTATOB
MOJEIINPOBAHUS.

Jluckperuzanus npu MaTeEMaTHYECKOM
MOJEIUPOBAHUHN HETIPEPBIBHBIX
nporeccoB. Moaenuposanue
INBH>KEeHUS. MonenupoBaHue
OMOJIOTUYECKUX CUCTEM.

MaremaTnyeckue MOAEIH
B DKOHOMUKE. BbIUnCInTEIbHBIE

AKCIEPUMEHTHI C MOJIETISIMHU.
Komnvromepnoe mooenuposanue
cucmem YNpaeieHusl.

O6paboTKa pe3ynbTaToB
JKcrepuMeHTa. MeTo] HaMMEHbIINUX
KBaapaToB. OEeHKA YUCITOBBIX
apaMeTpOB MOJEIUPYEMBIX OOBEKTOB
u niporieccoB. BoccranoBneHue
3aBUCUMOCTEH 10 pe3yibTaTam
HKCIIEPUMEHTA.

BepositHOoCcTHBIE MOAETM. METOIBI
Momnre-Kapno. Umutanmonnoe
MozenvupoBanue. CUCTEMbl MACCOBOTO
00CITy)KMBaHUS

IPOrPaMMHOTO OOECTICUCHHUSL.
[TosicHSITh HEOOXOAMMOCTH U CYIIIHOCTb
TUCKPETU3AINH TTPU PEIICHUH
BBIYHCIIUTEIHHBIX 33/1a4 C TTOMOIIBIO
KOMITBIOTEPOB.

Hcnonp30BaTh MMHUTAITMOHHOE
MOJICJIMPOBAHHUE, B TOM YHCIIE Ha
OCHOBE BEPOSITHOCTHBIX MOJIEJICH.
OGpabaThIBaTh pe3ybTaThl
AKCIIEPUMEHTA.

Ilpakmuueckue pabomul.

1. Mooenuposanue 0sudicerus.

2. Mooenuposarue buonocuueckux
cucmenm.

3. Umumayuonnoe modenuposarue
¢ nomouvio memooa Moume-Kapio.
4. Obpabomka pe3yibmamos
9KCnepumenma
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3.2

ba3bl naHHBIX

10

Tabnuunbie (pesMOHHbIE) Oa3bl
naHHbIX. Tabnuia — mpeacraBaeHue
CcBeJIeHUU 00 OTHOTUITHBIX OOBEKTAX.
[Tome, 3anuck. Kimrou Tabaunel. Pabora
C TOTOBOI1 0a301 JaHHBIX. 3aIIOJIHEHNE
0a3bl nanHbIX. [louck, copTupoBka u
buabTpanys TaHHBIX. 3aMPOCHI

Ha BBIOOPKY JAaHHBIX. 3aMIPOCHI

¢ mapameTpamu. Beraucisiembie moss
B 3ampocax.

MuoroTtabanuabie 0a3bl JaHHBIX.
Tunsl cBsI3el MEX Iy TaOIUIIAMH.
Buemmuii knrou. LlenoctHOCTH 62361
JAHHBIX. 3aMTPOCH K MHOTOTA0JIMYHBIM
0a3zaM JTaHHBIX.

OcHoHble npuHYUnbl HOPMATU3AYUU
6a3 oanmnwix. A3vIK ynpasieHus
oannvimu SQL. Cozoanue npocmulx
3anpocos Ha szvike SQL na evibopky
OAHHBIX U3 OOHOU MAOIUYbL.
Hepenayuonnvie 6azvi 0anHwix.
DKcnepmuvie cucmemul

XapakTepu3oBaTh 0a3y TaHHBIX KaK
MOJIEJTb IPEAMETHOMN 00JIACTH.
[IpoekTupoBaTh MHOTOTA0INYHYIO 0a3y
JTAHHBIX.

OcCyIIeCTBIATh BBOJ U pEaKTUPOBAHUE
JTAHHBIX.

OcCyIIeCTBIATh COPTHPOBKY, IIOMCK

¥ BBIOOp JaHHBIX B TOTOBOI1 0ase
JTAHHBIX.

dopmMHUpOBaTH 3aITPOCHI HAa TTIOMCK
TAaHHBIX B CPEJIC CHCTEMBI YIIPaBICHUS
0azaMu JaHHBIX.

YrpaisiTh 02301 TaHHBIX

C TTIOMOIIIBIO MMPOCTHIX 3aMPOCOB

Ha s1361ke SQL.

[TosicHATE 00IaCTH MPUMEHEHMS,
JIOCTOMHCTBA U HEJOCTATKU
HEPETSIUOHHBIX 0a3 JaHHBIX

B CPaBHECHUU C PEIIAIIMOHHBIMH.
Ilpakmuueckue pabomoi:

1. Paboma c 2omoeoii 6a301i OAHHbIX.
2. Paspabomxa muo2omadbiuyHol 6a3vl
OAHHDIX.

3. 3anpocwi k MHocOMAabAUYHOU Oa3ze
OAHHDIX.

4. Vnpaenenue oanHvimu ¢ NOMOWbIO
azvika SOL
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3.3 | BeO-caiiThl 14 Nurtepuer-npunoxenus. [lonarue o [TosICHATE IPUHIUIIBI TEXHOIOTUU
CEPBEPHOM M KIIMEHTCKOW YaCTSIX CalTa. | «KJIMEHT — CEPBEP)» Ha IPUMEPE
TexHONorus «KIMEHT — CepBep», € B3aMMOJeNCTBUs Opay3epa
JOCTOMHCTBA U HeAoCTaTKU. OCHOBBI u BeO-cepBepa. Co3naBaTh NIPOCTHIE
sa3pika HTML n kackaaabIx TaOIuIL BE0-CTPAHMUIIBI, UCTIONB3YS SI3BIK
ctuneit (CSS). Cuenapuu Ha si3bIKe pasmetku HTML, kackamubie TaOmIibt
JavaScript. @opmMbl Ha BeO-CTpaHUIIE. CTWJIEH U CLICHAPUU Ha A3BIKE
Pa3memenne Be6-caiiToB. Ycmyra JavaScript. OnuchIBaTh TEXHOIOTHIO
XOCTUHTA. 3arpy3ka ¢aiioB Ha CaiT pasMelleHus cauToB B ceTu MHTepHeT.
Ilpakmuueckue pabomot:
1. Coz0danue mexcmosoti
8eO-CMpanuybl.
2. CozoaHue seb-cmpanuybwl,
BKIIOYAIOUeU MYIbMUMEOUUHbLE
00vexmul (PUCYHKU, 38VKOBblEe OAHHbIE,
8U0€0).
3. Ogpopmnenue cmparuybl ¢ HOMOWBIO
KACKAOHbIX mabauy cmuiel.
4. Hcnonvzosanue cyenapues Ha s13biKe
JavaScript
3.4 | KomnerotepHas 8 BBox n300paxeHuii ¢ MCMIOMB30BaHUEM | BBITIOTHATH OO0 KOPPEKIIHIO
rpaguka pa3IMYHBIX UPPOBHIX yCTPOUCTB UG POBBIX U300paKEHUIA.

(undpoBeIxX PoTOaNNapaToB U
MUKPOCKOIIOB, BUJIEOKaMep, CKAHEPOB
U IPYTHX YCTPOMCTB).

['paduueckuii penaktop. Pazpemenue.
Kanpuposanue. Ucnpasnenne

[IpuMeHSTh HHCTPYMEHTBI
rpauuecKoro perakTopa K OTAeIbHBIM
00J1acTsAM M300paKeHHUSI.

CTpouTh MHOTOCIIONHBIC H300paKCHUS
C HCIT0JIb30BaHUEM MaCOK, TOTOBUTH
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NepCIeKTUBbL. [ ucrorpamma.
Koppekuust ypoBHeE#, KOppeKIus 1BETA.
OO6eciBeunBaHNE IBETHBIX
n3o0paxenuii. Perymis. Pabota

¢ obmactamu. OUIBTPBHIL.
MHorocnoiHbIe H300paKEHUS.
TexkcToBeie cion. Macka cnos.
Kananei. Coxpanenue BbIIAEICHHOMN
obusactu. [ToaroroBka MLTFOCTpaAILIAA
11 BeO-caiiToB. AHUMHPOBAaHHBIE
U300pakeHusl.

Bexropnas rpaguka. [[puMUTHBBL.
H3meHneHune nopsiaka 3J€EMEHTOB.
BripaBHMBaHuUE, pacnpeencHue.
I'pynmuposka. Kpussie. @opmMatsl
BEKTOPHBIX PUCYHKOB. Mcrionp30BaHue
KOHTYpOB. BekTtopuzauus pacTpoBbIX
U300paKEHUM.

[IpyHLMIBI TOCTPOEHUS U
pEIaKTUPOBaHUA TPEXMEPHBIX
Mozenei. CeTouHbIE MOAEIH.
Marepuansl. MonenupoBanue
VMCTOYHHMKOB OCBelIeHUs1. Kamepsl.
AnnutuBHbIE TexHOIOTHH (3D-
npuHTepsl). [ToHsATHE O BUPTYaIbHOM
PEATbHOCTH U JOITOJIHEHHON
peanbHOCTH

WJUTIOCTPALIMU JIJ151 pa3MEILCHUS

Ha BeO-caiiTax, co3/aBaTh
aHUMHUPOBAHHbIE H300PAKEHUSI.
Co3znaBath BEKTOPHBIE H300paKEHUs
C TIOMOIIBIO PEJAKTOpa BEKTOPHOU
rpaduKy UM HHCTPYMEHTOB
TEKCTOBOTO MPOIIECCOpa.
Ilpakmuueckue pabomut:

1. Obpabomxa yugposwvix
gdomoepaghuii (kaopuposarue,
ucnpaeienue nepcneKxmuenl, KoppeKyus
YpoeHell, KoppeKyus yeema,.

2. Pemyws yugposwix hpomoepadgpuii.
3. Muozocnotinvle uzobpasxiceusl.

4. AnumuposanHvle u300paNHCeHus.

5. BexmopHnas epaghuxa
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3.5 | 3D-monenupoBaHue 8 [TpuHIMIIBI TOCTPOCHUS U [TosICHATH NPUHLIUIIBI TOCTPOEHHUS
pPENaKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJIEIIEH.
Mozene. CEeTOYHbIE MOJECIIH. BrINonHATH onepanuu no NoCTPOEHUIO
Marepuansl. MoaenupoBanue Y PENAKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHUKOB OCBeleHus. Kamepsl. MOJEJEH.
AnnutuBHBIE TeXHOJOTHH (3D- Pa3zmemars Ha BUPTYaIbHOM CLIEHE
MIPUHTEPHI). HMCTOYHUKHU OCBEUICHUS U KaMEPHI.
IToHsiTHE O BUPTYAIBHOM PEAIBHOCTH [TpuBOAUTH IPUMEPBI UCITOTIB30BAHUS
Y JIOIIOJIHEHHOU pealbHOCTH TEXHOJIOTUH BUPTYAIbHOU
Y OTIOJIHEHHOU PEAIBHOCTH.
Ilpakmuueckue pabomoi:
1. Co30aHnue npocmulx mpéxmepHulx
Mooeneu.
2. Cemounvble mooenu.
3. Penoepune
Uroro no pazneny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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IIpenmer Kunacc Bapuant
Nudopmaruka 10 | yray0JsieHHBIH 4 yaca B He/leJa10
Onucanue Koa-Bo
Paznen pa3nena Tema ypoka 4acoB
Teopernueckue
OCHOBBI TpeOGoBaHus TEXHUKU O€30MACHOCTH U TUTUEHBI IIPH paboTe C KOMIIbIOTEpAaMU U IPYTUMH
MH(POPMATUKH KOMIIOHEHTaMU U (PPOBOTO OKPYKEHHUS 1
WNndopmanus, nanasie v 3HaHus. UHopMannoHHble Ipoeccs B IpUpoJIe, TEXHUKE U
o0I1IecTBe 1
HenpepsiBHBIC ¥ TUCKPETHBIC BETHYMHBI U CUTHAIBL. HE00X0IMMOCTh JUCKPETU3AINH
nH(popManuu, mpeHa3HAYCHHOW 711 XpaHEHHUs], Tepeiaur 1 00pabOTKH B IU(PPOBBIX
CUCTEMAX 1
JIBonuHOE KonMpoBaHue. PaBHOMEpHBIE 1 HEpaBHOMEPHBIE KOJbI. JlekoaupoBaHue
COOOIICHUH, 3aMCAaHHBIX C TTOMOIIHI0 HEPABHOMEPHBIX KOJIOB 1
VYcnosue ®ano. [TocTpoeHne oHO3HAYHO JIEKOIUPYEMBIX KOJOB € MTOMOIIIBIO fAepeBa. ['pad
An. A. Mapkosa 1

Enunanier usmepenns konndecTBa nHGopMauy. Aia(aBUTHBIA MOAXO0] K OIIEHKE
KoJIM4YecTBa MHPOpPMALIUU

CHucTeMBI CUMCIIEHUS

IlepeBon uncen U3 OAHON CUCTEMbBI CUUCTICHUS B IPYTYIO

,HBOI/I‘IHaSI, BOCEMCpHUYHAA 1 HICCTHAATATCPpUIHAA CUCTCMbBI CYHUCIICHHS, CBA3b MCKIY HUMU

,HBOI/I‘IHaSI, BOCEMCpHUYHAA 1 HICCTHAAUATCPpUIHAA CUCTEMbI CYHMCIICHNS, CBA3b MCKIY HUMU

ILBOI/I‘-IHa}I, BOCbMCPpHUYHAA U HICCTHAAUATCPpUIHAA CUCTCMbI CHHUCJICHUS, CBA3b MCKIY HUMU

Apudmernieckre oneparuy B MO3UIMOHHBIX CUCTEMAaX CUHUCICHUS

TpounyHnasi ypaBHOBEIIEHHAs] CUCTEMA CUHUCIICHUS

,HBOI/I‘IHO-I[GCSITI/I‘IHEUI CUCTEMA CHUCIICHUA

KoaunpoBanue TekcToOB

PactpoBoe kogupoBanue n3o0paxeHui

ITpakTryeckas padora no Teme "uckperusaiys rpadpuieckoil nudopmarmn”

—_— | [ |t [ | | [ = [ = [ = | —
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[IBeToBbie Moaenu. BekToproe kogupoBanue. ®opmatsr daitio. TpéxmepHas rpaduka.
@paxTanpHas rpaduka

Koauposanue 3Byka. Ouenka HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX MPU 3aJaHHBIX
4aCTOTE JUCKPETU3AIMU U PA3PSIIHOCTU KOJUPOBAHUS

ITpakTyeckas padorta no Teme "JluckpeTn3ays 38ykoBoil nHpopmanuu"

OCHOBBI AJITEOPHI JIOTHKH

Jlornueckue oneparuu. TabauIbl HCTUHHOCTH

—_— | [ | —

Jlornueckue BeipaxkeHus. Jlornueckue ToxaecTna. Jloka3aTeabCTBO JIOTHYECKUX TOXKIECTB
C IOMOIIBIO TAOJUIl HCTUHHOCTH

[TpakTruyeckas padora no Teme «IlocTpoeHue n aHanu3 TaOIUI HCTUHHOCTH B TAOJIMYHOM
IPOIIECCOPe»

Jlormueckue orncpanru U orcpanun HaJl MHOXKCCTBaAMU

Jlormueckue orncpanru U orcpanun HaJl MHOXKCCTBAMU

3aKoHBI aIreOpbl JIOTUKU. DKBUBAJICHTHBIE TPEOOPa30BaHMs JJOTMUECKUX BBIPAKCHHH

Jlornyeckue ypaBHEHHS U CUCTEMbI YPaBHEHUI

—_ | [ | — | —

Jlornueckue GyHKIMH. 3aBUCUMOCTH KOJTUYECTBA BO3ZMOKHBIX JIOTHYECKUX (DYHKIIHMIA OT
KOJINYecTBa apryMeHToB. [1osiHble CHCTEMBI JIOTHYeCKUX (QYHKIMN

Kanonnueckue hopMsbl Torndeckux BolpakeHHid. CoBepIIeHHbIE TU3bIOHKTUBHBIEC U
KOHBIOHKTHBHbIE HOpMaJIbHbIE ()OPMBI, AITOPUTMBI UX IIOCTPOEHUS MO TaOJIMIE HCTUHHOCTH

Jlormueckue 2JIEMEHTHI B COCTaBe KOMITBIOTCPA

Tpurrep. Cymmarop. MHOTOpa3psiiHbI CyMMATOp

HOCTpOCHI/Ie CXEM Ha JIOTHYCCKHX DJICMCHTAaX. 3aHI/ICB JIOTUYECCKOI'O BBIpa)I(eHI/ISI I10
JIOTHYECKOU cXeMe

MI/IKpOCXCMBI 1 TCXHOJIOT'HA UX MPOU3BOJACTBA

IIpencraBnenue HenbIx Yuces B MaMATH KoMIlbloTepa. OrpaHU4eHHOCTh AMana3oHa Yncell
IIPY OIPAaHUYEHUHN KOJIMUYECTBA pa3psaaoB. IlepenonaHenne pa3psiiHON CETKU

be33nakoBbIe 1 3HAKOBBIC JJAHHBIC. 3HAKOBBIN OUT. JIBONYHBIN JOTIOIHUTEIBHBIN KOJT
OTpI/IHaTCHBHBIX YHUCCII

IToGuTOBBIC TOrHYeckue onepanuu. Jloruaeckuit, apupMeTH4ecKuil M HUKIMYECKUI CIBUTH
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[udposanme ¢ momMonIpI0 TOOUTOBOH oneparu «uckiarodaromee NI

HpeI[CTaBJ'IeHI/Ie M XPpaHCHUC B IaMATH KOMIILIOTEPA BEIICCTBCHHBIX YHCCII

Brmonnenue onepaunﬁ C BCIICCTBCHHBIMHU 4YMCJIaMH, HAKOIIJICHHUC oIInOOoK npu
BBIYHCIICHUAX

[TpakTuyeckas padora no Teme «M3ydueHue nopaspsAHOr0 MATMHHOTO MIPEICTABICHUS
LIEJIBIX M BELIECTBEHHBIX YHCE»

Anroput™msl 1
IPOrpaMMHUPOBAaHUE

AHaJIN3 aJTOPUTMOB

Oransl pelieHus 3a1a4 Ha Komnbiorepe. MHCTpyMEeHTalIbHbIE CPEICTBA: TPAHCIATOP,
OTJIa YUK, TPOPUINPOBLIMK

Cpena nporpamMMmupoBanust. KoMnuisanus u uaTepnpeTanus nporpamm. BupryansHele
MalluHbl. VIHTerpupoBaHHas cpefa pa3paboTKu

MeToapl OTJIAKH MPOTPaMM

TuIbl NEpEMEHHBIX B A3BIKE IPOIPAMMUPOBAHUS

O06paboTKa 1eJbIX Ynce

O06paboTKa BENECTBEHHBIX YHCEI

CiyyaliHbl€ U TICEBAOCITyYalHbIC YHCIia

Bersnenus. CioxHble yCIOBUS

[{ukJieI ¢ ycioBrem

[ukiel o nepemeHHOM. B3anmo3aMeHsA€MOCTh pa3IMYHbIX BUJOB IUKJIOB

O06paboTka HATypaTBHBIX YUCEI C UCTIOJIH30BAHUEM IIHKJIOB

—_— e [ | [ = | = = [ = | —

HaxosxieHne Bcex MpOCThIX YnCcel B 3aJlaHHOM auana3zone [Ipaktuueckas paboTa mo treme
«Pemenue 3agau MeTo10M riepedopar

WNuBapuaHT nukia

JIoKyMeHTHpOBaHUE NPOTrpamMm

O6paboTKa TaHHBIX, XPAHAIMIMXCS B (aitinax

PasOuenune 3amaun Ha rmog3amayu

— | [ | | —

Hcnonws3oBanne cTraniapTHOW OMOIMOTEKH sS3bIKa MporpaMMupoBanus. [loakmouenue
OUOIMOTEK MOIIPOTPaAMM CTOPOHHHX MPOU3BOJUTENCH

[Toxnporpammel (poueaypsl U (pyHKITUH)
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[Toxnporpammel (Ipoueaypsl 1 (pyHKITUH)

ITpakTrueckas padota o Teme "Pa3paboTka moamporpamMm"

Pexypcus. PekypcuBHbie 00beKTHI ((ppakTainsl). PekypcruBHbIE poIie1ypsl U (yHKINH.
Vcronp30BaHue cTeKa JJ1s1 OPraHU3alMK PEKYPCHBHBIX BBI30BOB

[TpakTrueckas padota o TeMe "PekypcuBHBIC TOAIPOTPaMMBI"

MoaynbHBIN TPUHLIMN HOCTPOCHUS TPOTPaMM

YucnaeHHbIE METOIBI

ITpakTuyeckas pabora o Teme «4ucIeHHOE pelleHHe YpaBHEHUI»

Hcnons3oBaHue AUCKPCTHU3AallN B BBIYHUCINUTCIIBHBIX 3aaa4ax

—_— | = | [ | —

[TpakTrueckas padota o Teme «[IpuOnmxEHHOE BEIYNCICHHE JUTMH KPUBBIX U TUIOMIACH
buryp»

ITpakTrueckas padota o teme «llorck Makcumyma (MHHUMYMa) QYHKITAN

O06paboTka CUMBOJIBHBIX JJAHHBIX. AITOPUTMBI 00paOOTKM CUMBOJIBHBIX CTPOK: MOJICUET
KOJINYECTBA TOSIBICHHUH CHMBOJIA B CTPOKE

AJropuTMBbI 00pabOTKH CUMBOJIBHBIX CTPOK: pa30neHNe CTPOKHU Ha CJIOBA IO MPOOETbHBIM
CHMBOJIAM

AAropuTMBI 00pabOTKH CUMBOJIBHBIX CTPOK: MMOUCK MOJICTPOKH BHYTPH TaHHOW CTPOKH;
3aMEHA HallZIEHHOMW MOJCTPOKU HA IPYTYIO CTPOKY

[IpakTruyeckas padora o Teme "OO0paboTKa CTPOK € UCTIOIb30BaHUEM ()YHKIIHIA
CTaHIAPTHOW OMOJIMOTEKU S3bIKA TPOTrPAMMHUPOBAHUS"

I'enepanms ciioB B 3a1aHHOM ajihaBUTE

MaccuBbl ¥ TIociieIoBaTeILHOCTH uncen. [IpakTudeckas padorta mmo Teme "3amoHeHHE
MaccuBa"

O06001IEHHbIE XapaKTEPUCTHKH MAaCCHBA

JInHelHbIN TOWCK 3a/IaHHOTO 3HA4YCHHS B MaccuBe. [IpakTuueckas pabora mo teme
"JIuHelHbIN NOUCK 33JTaHHOTO 3HAYE€HHs B MaccuBe"

[Tpaktrueckas padota o Teme "Ilorck MUHMMAIIBHOTO (MaKCUMaIBLHOTO) 3JIEMEHTA
B YHCJIOBOM MaccuBe"

CoptupoBka ogHOMepHOT0 MaccuBa. [Ipocteie MmeToabl copTupoBkH. [IpakTrueckas padboTa
110 TeMe "[IpocThie METOABI COPTUPOBKH MaccuBa'
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CoptupoBka cnusiHueM. beicTpasi copTupoBka MaccuBa (anroputm QuickSort).
ITpakTuyeckas padora no Teme "bricTpas copTupoBka Maccupa'

JIBOMYHBIN ITOMCK B OTCOPTHPOBaHHOM MaccuBe. [IpakTudeckas pabora mo teme
" JIBon4HbINA MOuCK"

JIByMepHbIe MaCCHUBHI (MaTPUIIbI)

AnropuT™Mbl 00pabOTKH MaTPHIIL

Pemrenne 3ama4u ananusa JaHHBIX

— | [ | —

WNudopmanronnsie
TEXHOJIOTUU

CpencTBa TEKCTOBOTO MPOIECcopa

KomnberorepHas BEpcTKa TEKCTA

ITpakTuyeckas padora o Teme "BEépcTka TOKYMEHTOB ¢ MareMaTudeckumMu Gopmyaamu”

HNHCTpyMEHTBI peLieH3UPOBAHNS

ITpakTyeckas pabora o Teme "MHOroCTpaHUYHbIE JOKYMEHTHI"

—_— | | — [ —

O6naunsie cepBuchl. KomiektuBHas pabota ¢ nokymenTamu. Ilpaktudeckas pabora no reme
"KonnextuHas paboTa ¢ ToOKyMeHTaMu"

Ananus nangelx. bospinye naHHbIe

MarmmnHoe oOydeHne

AHann3 JaHHBIX C TOMOIMIBIO SJIEKTPOHHBIX TaOIUIY

ITpakTuyeckas pabota o Teme "AHaNN3 JaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX Ta0IuI"

—_— [ | [ —

[Toctpoenue rpadukoB pynkuuit. [Ipaktuueckas padora mo reme "HarmsimHoe
Mpe/ICTaBJIeHHE PE3YJIbTaTOB CTATUCTUUECKONH 00pabOTKM JaHHBIX B BUJIE AUArPaMM
CpeACTBaMH PEAAKTOPA HIIEKTPOHHBIX TaOHII"

Jluauu Tpenpa. [Ipaktuueckas pabota o teme "llogdop nMHUEM TpeH 1A, TPOrHO3UpoBaHKe"

[Tog6op mapamerpa. [IpakTuueckas padora mo Teme "UucieHHoe penieHrue ypaBHEHHH C
MOMOIIIBIO TTo100pa mapamerpa”

OnTuMu3anus Kak MOMCK HAWIYYIIEero peleHus B 3aJaHHbIX yciaoBusx. [Ipakruyeckas
pabota no Teme "Pemenne 3a1a4 ONTUMHU3ALMN C TOMOIIBIO 3JIEKTPOHHBIX Ta0IUI"

Hudposas

rPaMOTHOCTb

[TpuHIMTIIBI pabOTHl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM

OOMeH JaHHBIMH C TIOMOIIIBIO TMH. KOHTpOJUIephl BHENTHUX YCTPOWCTB
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ABTOMaTHYECKOE BBIINOJIHEHUE TPOrPAMMBI ITPOIIECCOPOM

OnepartuBHas, TOCTOSTHHAS U JOJITOBpEeMEeHHas MaMsaTh. KOHTposiepbl BHEIIHUX YCTPOMNCTB.

IIpssMOM gocTyn K NaMsTh

COBpeMeHHBIe KOMITBIOTCPHBIC TCXHOJIOTMH

[TporpammHoe oOecrieueHrEe KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM M MOOMIIBHBIX
YCTPOMCTB

CucremHoe nporpaMMmHoe obecrieuenre. OnepanuoHHbIe CHCTEMbI

Yrunursl. [{paiiBepsl ycrpoiicTB. [lapamienbHoe mporpaMMUpOBaHUE

I/IHCTaJIJIHI_[I/IH U ICUHCTAJIANNA MTPOrPpaMMHOT O obecrneueHUs

—_— | || —

daitnoBele cucteMbl. [[pUHIMIBI pa3MeIeHuss 1 UMEHOBaHUS (aijIoB B I0JITOBPEMEHHOMN
namsity. [11a0aoHb! 47151 onucanus rpymnn ¢aiinos

3akonomarenbcTBO Poccuiickoit deneparuu B 007aCTH IPOrPaMMHOTO OOeCTiedeHUs U
JaHHBIX

[TpuHIMIIBI TOCTPOEHUS U anapaTHble KOMIOHEHTHI KOMITbIOTEPHBIX ceTell. CeTeBbie
MIPOTOKOJIbI

Cetp UHTEpHET

Pa3nenenune IP-cetn Ha mOACETH C IIOMOIILIO MAacCOK MOJICETEH

CeTeBoe aIMUHUCTPUPOBAHKE

—_— | [ | —

Bunsl gestenbnoctu B cetu Mutepuer. CepBucsl MuTepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI M YCIYTH

Nudopmanmonnas 6€301macHOCTh

BpenonocHble mporpaMmmMHOe 06ecriedeHne U METO bl OOPHOBI C HIM

ITpakTryeckas pabora o TeMe "AHTHUBHPYCHBIE TPOTpaMMbl"

—_— || —

Opranm3anus Tu9Horo apxuBa nHdopmaiuu. PesepsHoe konmpoBanue. [laponbHas 3ammTa

apxuBa

[IIudpoBanme n1aHHBIX

Anroput™m mmmdpoBanusi RSA. Creranorpadus

[Tpaktrueckas padota o teme "llIndposanne naHHbIX"

—_— | | | —

Meroas! pelienus
saganui EI'D

AHnanu3 nHGOpMaIMOHHBIX Mojenei. [IpakTukym
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ITocTpoenne TabaMIl MICTUHHOCTH JIOTHYECKUX BhIpakeHUH. I IpakTukym

Pabota ¢ Tabmunamu. [Tpaktukym

KonupoBanue u nexoaupoBanue nadopmaruu. [Ipaktukym

Brruucnenne xonnaecta nHbopmanuu. [IpakTukym

AHanu3 ¥ NOCTPOEHUE AITOPUTMOB I ucnojgHuTene. Ilpaktukym

Cucremsl cuncienus. Ilpaktukym

Beiurpsimnseie crpareruu. Ipaktukym

OpHOMepHOE U IByMEpHOE IUHAMUYEeCKoe MporpaMMmupoBanue. [IpakTukym

Pexypcunbie anroputmel. [IpakTrkym

O6paboTka CHUMBOJILHBIX CTPOK. [IpakTukym

MHoronporeccopHble cucTeMsl. [IpakTukym

Opranu3zanys KOMIOBIOTEPHBIX ceTel, aapecanus. [IpakTukym

IIporpammuposanue. [Tpaktukym

[ NI (U U [T U RN ([T U U U U U
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