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NOACHUTEJNIbHAA 3ANMUCKA

Mporpamma no nHgopmaTuke (yrnyOnéHHbli ypoBeHb) Ha ypoBHE cpenHero obuiero obpasoBaHus
paspabotaHa Ha ocHoBe TpeboBaHUW K pe3ynbTaTaM OCBOEHMS OCHOBHOW 0Gpa3oBaTenbHON
nporpammbl cpegHero obuiero o6pasoBaHusd, npeacraeneHHbix B PFOC COO, a Takke deneparnbHon
paboyer nporpamMmmbl BOCMMTAHMSA.

Mporpamma no wuHdopmaTMke [AET npeacrtaBneHve O uUendx, obuwen crtpatermm oby4veHus,
BOCNUTAHNA W pasBuTMa oby4darolumxcss cpeactBamm ydebHoro npegmerta «MHgopmaTuka» Ha
yrny6néHHoM ypoBHe, yCTaHaBNMBaeT 00si3aTernbHOEe NpeaAMETHOE CoaepaHue, npegycmaTpuBaeT ero
CTPYKTypUpOBaHue Nno pasgenam u temam Kypca, onpegenseTt pacnpeneneHume ero no knaccam (rogam
n3y4eHus), AaéT NpMMepHoe pacnpegeneHve y4ebHbIX YacoB MO TEMATUYECKMM pasdenam Kypca wu
pekomMeHayemyo (MPMMEpPHYI0) MOCNeAOoBaTENbHOCTE MX WU3YYEHUS C YYETOM MEXMNPEeAMETHbIX U
BHYTPUNpeaMETHbIX CBA3€EM, NOrMKM y4ebHOro npoLecca, Bo3pacTHbIX 0COBeHHOCTEN 0byyaroLmnxca.

Mporpamma no uHdopMaTUKE onpenensieT KONMMYeCTBEHHbIE N KAYeCTBEHHbIE XapakTepUCTUKU
y4yebHOro matepuana gns Kaxgoro roga udydeHus, B TOM Yuicne Ans COAepXaTeNbHOro HanosHeHns
pasHOro BMAa KOHTPOMS (NPOMEXYTOYHOM aTtTectaumm oby4darlowmnxcs, BCEPOCCUNCKUX MPOBEPOYHbIX
paboT, rocygapcTBEHHON UTOroBOW atTectauun). Nporpamma no nHdopmaTmke ABNsSeTCsa OCHOBON Ans
COCTaBIIEHNSA aBTOPCKMNX Y4EOBHbBIX NporpaMm 1 y4ebHMKOB, MOYPOYHOrO NaHMPOBaHWS Kypca yumuTenem.

MHdbopmaTnka B cpegHem obLemM obpasoBaHnM OTPaXKaeT: CYLHOCTb MHAOPMATUKM Kak Hay4yHOM
OUCUMNNNHBI, n3y4atoLLern 3aKOHOMEPHOCTUN NPOTEKAHUA W BO3MOXHOCTU aBTOMaTM3aLmm
NMH(OPMAaLIMOHHBIX MPOLECCOB B Pa3fMyHbIX CUCTEMAX;

OCHOBHblE 00facTu npuMeHeHust MHPOPMAaTUKK, Mpexae BCEero MHAPOPMALUMOHHbIE TEXHOMOrM,
yrnpaBreHue 1 coumarnbHyto cepy;

MeXAMCUMMINHaPHLIA XapakTep MHpopMaTnKn N MHOOPMaLIMOHHON AEATENTbHOCTH.

Kypc nHdopmaTtukm ans ypoBHsS cpeaHero obLuero obpasoBaHus SIBNsSIETCS 3aBepLuaowmnm aTanom
HernpepbIBHOW  MOAroToBkM  obyvarwlwmxca B obnact  MHGOpMaTMKM U MHAPOPMaLMOHHO-
KOMMYHWKALIMOHHbIX TEXHOMOMMIA, ONUPaETCs Ha cofepikaHune Kypca MHDOPMaTUKN YPOBHS OCHOBHOIO
obwero o6pasoBaHMs W OMbIT MOCTOSHHOMO MNPUMEHEHUs1 MHMOPMaLNOHHO-KOMMYHUKALMOHHbIX
TEXHOMNOIMMN, aéT TeopeTUYeckoe OCMbICIIEHNE, UHTepNpeTaLmio 1 0606LLeHe 3Toro onbiTa.

PeaynbTaThl yrnybnéHHoOro ypoBHs nsydeHuns yqyebHoro npegmeta «MHdopmaTnka» opueHTMpoBaHbl
Ha Nony4yeHne KOMNETEHTHOCTEN ANA NocneayrLlen NpodeccmoHanbHOM AeATENbHOCTM Kak B paMKax
[aHHON NpegMeTHOM 0bnacTu, Tak U B CMEXHBIX C Heln obractax. OHuM BKNOYatoT B cebsi:

OBMafieHNe KIYEBLIMA MOHATUAMM U  3AKOHOMEPHOCTSIMU, Ha KOTOPbLIX CTPOUTCS [OaHHas
npegmMeTHass obnactb, pacno3HaBaHME COOTBETCTBYHLIMX WM MNPU3HAKOB U  B3aMMOCBS3EWN,
CNOCOGHOCTL OEMOHCTPUPOBATL PasfiMyHble MOAXOAbl K W3YYEHUIO SIBIIEHWW, XapakKTepHbIX Ans
n3y4yaemoun npegMmeTHom obnacTtu;

yMEHMe pewaTtb TUMOBbIE MNPaKTUY4ECKME W TeopeTUdeckne 3agayn, XapakTepHble Anis
NCNONb30BaHNs METOO0B Y MHCTPYMEHTapUsA AaHHOM NnpeamMeTHoM obnacTu;

Hanuune npeacTaBneHUn O AaHHOW NpegMeTHOM obnacTu Kak LEenoCTHOW Teopuu (COBOKYMHOCTU
TEOPUIN), OCHOBHBIX CBA3SAX CO CMEXHbIMU 061acTAMU 3HAHMIA.

B pamkax yrny6néHHoro ypoBHsi M3ydeHWs MHdopmaTukM obecrieuvBaeTcsl LeneHanpaereHHas
noaroToBka OOy4YaloWMXCA K MPOAOIMKEHUIO 06pasoBaHMs B oOpraHusauusix npodpeccrmoHanbHoro
0b6pa3oBaHusi Mo cneumanbHOCTAM, HENOCPEACTBEHHO CBSA3aHHbIM C LIMGPOBBLIMM TEXHOMOTUSIMU, TaKUM
Kak mporpammHasi uHxeHepusi, MHPOPMaLMOHHas 6Ge3onacHOCTb, MHPOPMALMOHHLIE CUCTEMbI U
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TEXHONOrNN, MOBUNbHbIE CUCTEMbBI U CETU, BOMNbLUNE JAHHbIE U MALUMHHOE OBy4YeHne, NPOMbILLIEHHbIN
WHTEPHeT BeLlen, WCKYCCTBEHHbIA WHTENNEKT, TexHonormm 6ecnpoBogHOM CBA3W, POOOTOTEXHWUKA,
KBAHTOBbIE TEXHOMOMMW, CUCTEMbI pPacrnpenenéHHoro peecTpa, TEeXHOMormn BUPTyanbHOW W
OOMOMNHEHHOW peanbHOCTEN.

OcHoBHasi Lenb nyveHus yuebHoro npegmeta «MHdopmaTuka» Ha yrnyonéHHoM ypoBHE CpeaHero
obuwero obpasoBaHuss — obecnevyeHne [anbHEWWEro pasBUTUA WH(OPMALMOHHBLIX KOMNETEHUMN
obyyatoLLerocs, ero roTOBHOCTU K XXM3HU B YCIOBUSAX pasBuBatoLwerocs MHopmaumoHHoro obwectea u
BO3pacTalolLle KOHKypeHUMM Ha pbiHKke Tpyaa. B cBa3n ¢ atum msydeHne uHgopmatukm B 10-11
Knaccax AomkHO obecneynTb:

chbOopMNPOBaAHHOCTb MMPOBO33PEHNSI, OCHOBAHHOIO Ha MOHUMAaHWUN PO MHAOPMATUKMK,
NH(POPMAaLIMOHHBIX 1 KOMMYHUKALWNOHHBIX TEXHOMOIMMIN B COBPEMEHHOM 0bLLecTBe;

chOpMNPOBAHHOCTb OCHOB FIOMMYECKOro U anroOpUTMUYECKOrO MbILLSIEHNS;

CHOPMUPOBAHHOCTb YMEHUI pa3nuyatb pakTbl MU OLEHKU, CPaBHMBATb OLLEHOYHbIE BbIBOAbI, BUAETH
MX CBSA3b C KPUTEPUAMU OLEHMBAHNSA N CBA3b KPUTEPUEB C ONpeaesiEHHON CUCTEMON LLEHHOCTEN,
NpoBepPsTb HA 4OCTOBEPHOCTL U 06001 aTh NH(OpMaLMIO;

CchopMMpPOBaAHHOCTb NpeacTaBneHn O BANAHUN MHOOPMALMOHHBIX TEXHOMOMIN Ha XU3Hb
yenoBeka B 06LleCcTBe, NOHMMAHME COLMarnbHOro, 3KOHOMUYECKOro, NOIMTUYECKOrO, KyNbTYPHOrO,
IOPUANYECKOrO, NPUPOAHOr0, 3PrOHOMNYECKOro, MegULIMHCKOrO U ON3NON0OrMyeckoro KOHTEKCTOB
MHGOPMALMOHHbBIX TEXHOMOMNNA;

NPUHATUE NPAaBOBbIX N ATUYECKNX acneKTOB NH(POPMAaLMOHHbBIX TEXHOMOIMIN, OCO3HaHWe
OTBETCTBEHHOCTM NoAEN, BOBMEYEHHbIX B CO30aHNE N UCMNOMb30BaHNE MHPOPMAaLMOHHBLIX CUCTEM,
pacnpocTpaHeHne nHopmauuu;

cO34aHue yCrnoBu AN pasBUTUsSi HaBbIKOB Y4E€OHOW, MPOEKTHON, HAay4YHO-UCCNeaoBaTENbCKON U
TBOPYECKOWN AEATENbHOCTU, MOTMBaLUN 0By4aloWmnXcsi K camopasBuUTUo.

B copepxaHumn yyebHoro npegmeTta «MHopMaTrkay BblAENAIOTCS YeTblpe TEMaTUIECKMX pasgena.

Pasgen «UudpoBas rpamoTHOCTb» MNOCBSALWEH BOMpPOCaM YCTPOMCTBA KOMMbIOTEPOB W APYrux
3N1IEMEHTOB LUUGPOBOrO OKPYXEHWs, BKIOYasi KOMMbIOTEPHbIE CETWU, WCMNOMb30BaHUID CPEAcTB
onepauMoHHON cuctembl, pabote B ceTm WHTEpHET M  UCNONb30BaHWUIO WHTEPHET-CEPBUCOB,
MHdOpMaLMOHHOM 6e3onacHoOCTu.

Pasgen «TeopeTuyeckme OCHOBblI WHOpMATUKM» BKMOYaeT B cebsl MOHATUMHBbIA - annapar
MHOPMAaTKKKN, BOMPOCHI KoAnpoBaHUs MHOopMauUumn, n3aMepeHnst MHGOOPMaLMOHHOIO 06 bEMma JaHHbIX,
OCHOBbI anredpbl NOrMKKU U KOMNBIOTEPHOrO MOAENNPOBAHMS.

Pasgen «AnropytMbl M MporpaMMuMpoBaHME» HarnpaeneH Ha pasBuUTUE anropuTMUYECKOro
MbILUSEHNS, pa3paboTKy anropuTMOB U OLEHKY MX CITOXHOCTW, (hOpMUPOBAHNE HABLIKOB peanunsauumn
nporpamMmm Ha 3blkax NporpaMMMpOBaHKs BbICOKOTO YPOBHS.

Pasgen «VHMopmaunoHHble TEXHONOMMNY MOCBSALWEH BONPOCaM NPUMEHEHUST MH(OPMaLVNOHHbBIX
TEXHONOMNIN, peanu3oBaHHbIX B MNPUKNagHbIX NPOrpaMMHbIX NPOAYKTAX M UHTEpPHeT-cepBucax, B TOM
yucne B 3agadvax aHanu3a AaHHbIX, UICNONb30BaHMO 6a3 AaHHbIX U ANEKTPOHHbIX Tabnuy 4nsa pewweHns
npuKnagHblxX 3agav.

B npuBenéHHOM panee cogepxaHum yyebHoro npegmerta «HdopmaTuMka» KypcMBOM BbloerneHbl
OONOMHUTENbHbIE TEMbI, KOTOPbIE HEe BXOOAT B 0ba3aTenbHyl0 nporpaMmmy obyyeHusi, Ho MoryT ObiTb
npeanoXeHbl AN n3yvyeHnsa oTAenbHbIM MOTUBMPOBAHHBLIM U CNOCOBHBIM OByyatoLmmcs.

YrnyOnéHHbIN ypoBEeHb M3yYeHUst HCPOPMAaTUKN pekoMeHayeTCa AN TEXHONOrM4YecKoro npoduns,
OPVEHTMPOBAHHOIO HA WHXEHEPHY U WHGOPMAUMOHHYO cdepbl OeATeNnbHOCTU. YrnybnéHHbIn
YpOBEHb M3y4YeHUus1 MHopMaTukm obecnevmBaeT: NOArOTOBKY OByYaloLMXCsl, OPUEHTUPOBAHHLIX Ha
crneymanbHOCTM B 06nactn MHAOPMaLMOHHBLIX TEXHOMOMMIN U MHXXEHEPHbIE CneunanbHOCTH, ydyactme B
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MPOEKTHOW W WCCReaoBaTeNbCKON OeATEeNbHOCTU, CBA3aHHOW C COBPEMEHHbIMW HamnpaBieHUs MU
oTpacnu MHPOPMaLMOHHO-KOMMYHUKALIMOHHBIX TEXHOMOMMA, NOArOTOBKY K y4acTuio B onumnuagax um
choayve EgnHoro rocygapCTBEHHOro aKk3amMeHa no MHopmaTuKe.

MocnenoBaTenbHOCTL U3y4eHMSA TEM B Npeaenax ogHoro roga obyyeHnsa Mmoxet ObiTb M3MeHeHa no
YCMOTPEHUIO yYNTENS NpY NOArOTOBKE paboyen nporpamMmmMbl M MOYPOYHOrO NiIaHUPOBAHUA.
O6Lee yncno 4Yacos, pEKOMEHAOBAHHBIX OS5 U3YyYeHUs MHpopMaTUKN — 272 vaca:

B 10 knacce — 136 yacos (4 4aca B Heeno),
B 11 knacce — 136 yacoB (4 yaca B Hegento).



COOEPXAHUE OBYYEHUA

10 KINACC UundpoBas rpaMmoTHOCTb

TpeboBaHna TexHukM 6e30macHOCTM W rUrMeHbl Npy paboTe C KOMMbKOTEPaMW U OPYrMMK
KOMMNOHEHTaMun LM POBOro OKPY>KEHUS.

MpuHuMnbl paboTbl KOMMNBLIOTEPOB M KOMMbIOTEPHBIX cuctem. ApxuTektypa ¢oH HenmaHa..
ABTOMaTM4YEeCKOE  BbINOMHEHWE MporpaMmmbl  npoueccopoM. OnepaTvBHasa, MNOCTOSHHAA U
aonroepemMeHHas namsatb. O6MeH OaHHbIMW C MOMOLLbI LWKH. KOHTponnepbl BHELWHUX YCTPOUCTB.
MpamMon gocTyn K namsTu.

OCHOBHble TeHOEHUMN pasBUTUS KOMMNbIOTEPHbIX TexHonormn. [lapannenbHble BbIYUCNEHUS.
MHoronpoueccopHiele cuctembl. CynepkoMnbloTepbl. PacnpenenéHHble BblMUCIUTENbHBIE CUCTEMbI U
o6paboTka GonblwKMX AaHHbIX. MobunbHble UUGPOBBIE YCTPOUCTBA M UX POSib B KOMMYHUKaLUAX.
BcTpoeHHble komnboTepbl. MUKpoKOHTponnepbl. POGoTuanpoBaHHbIe MPOM3BOACTBA.

MporpammHoe obecnevyeHMe KOMMbIOTEPOB WM KOMMBKOTEPHBLIX cUCTEM. Bugbl nporpammHoro
obecneyveHnsa n ux HasHavyeHme. OcobeHHOCT nporpaMMHoro obecrneyeHnss MOOGUIbHbBIX YCTPOMWCTB.
MapannencHoe nporpammupoBaHne. CuctemMHoe nporpaMmHoe obecnedeHne. OnepaunoHHbIe
cuctembl.  YTunutbel. [OparBepbl yCTpoucTB. WHCTannauma u  gevHcTannauuMs  nporpammMHoro
obecneveHus.

dannoBble cuctembl. MNprHUKUNBI pa3MeLLeHns 1 UMeHOBaHUS (bannoB B 4ONTOBPEMEHHOW NaMSTK.
LLlabnoHbl ons onucaHus rpynn goannos.

MporpammHoe obecneyveHune. JlnueHanposaHne nporpammMmHoOro obecneyeHns n LM poBLIX PECYPCOB.
MponpuetapHoe n cBobogHoe nporpammHoe obecneyeHne. Kommepuyeckoe M HEKOMMeEpYECKoe
ncnomnb3oBaHne nporpaMmmHoro obecnedeHna un  umudpoBbix pecypcoB. OTBETCTBEHHOCTD,
yCcTaHaBnuBaemas 3akoHopaTtensctsoM Poccunckon degepaumm 3a HenpaBoMepHOEe UCMNONb3oBaHVe
nporpammMHoro obecneyeHns n LMPOBbLIX PECYPCOB.

MpvHUMNBI NOCTPOEHUSA U annapaTHble KOMMOHEHTbI KOMMbIOTEPHbIX ceTel. CeTeBble NMPOTOKOIMbI.
CeTtb NHTepHeT. Agpecaums B cetn MHTepHeT. MNMpoTokonbl cteka TCP/IP. Cuctema 4OMEHHbIX UMEH.

PasgneneHne IP-ceTM Ha noaceTtn ¢ noMoLlbid Macok noaceten. CeTteBoe agMUHUCTPUPOBaHME.
[MonyyeHne gaHHLIX O CETEBLIX HACTPOMKaX KOMMbIOTEpa.

MpoBepka Hannumsa cBa3mM ¢ y3nom cetn. OnpegenexHve MapLipyTa ABMKEHUSA NakeToB..

Bugbl gestenbHoctn B cetn WHTepHeT. CepBucobl UHTepHeTa. eoMHOPMaLMOHHBIE CUCTEMBI.
"eonokaunoHHblE CEepBUCHI pearnbHOro BpeMeHW (Hanpumep, nokaums MOOMMbHbIX TenedoHOB,
onpeferieHne 3arpy>eHHoCTM aBTOMarucTpanen), UHTepHeT-Toproensi, OpoHMpoBaHMe OuneToB wn
FOCTUHULL.

[ocynapcTBeHHble 3MNEKTPOHHble cepBucbl M ycnyrn. CouuwanbHble CceTu — opraHusaums
KONMNEKTUBHOro B3ammogencTems M obmeHa AaHHbiMM. CeTeBOM 3TMKET: MnpaBuna NoOBEAEHMS B
KnbepnpocTpaHcTBe. Mpobnema NnoafIMHHOCTH nony4YeHHon NMHpopMaLMK. OTKkpbITBIE

obpasoBaTernbHble pecypcsbl.

TexHOreHHble M 9KOHOMMUYECKMEe Yrposbl, CBS3aHHble C WCMOMb30BaHUEM WHGOPMAaLMOHHO-
KOMMYHUKALMOHHBIX TexHonornn. O6wme npobnembl 3awmtbl MHpopmaumMm M MHDOPMaLMOHHOM
GesonacHoctn. Cpeactsa  3awnTbl  MHGOPMaUMM B KOMMbKOTEPAX, KOMMBIOTEPHbLIX CETSX W
aBTOMAaTM3MpPOBaHHbIX WH(OPMALMOHHBLIX cucTemax. [lpaBoBoe obecneveHne WHGPOPMALMOHHOWM
6esonacHoCTW.

lNpenoTBpalleHne HeCaHKUMOHMPOBAHHOMO A0OCTYMNa K NIMYHOW KOHIMAEHUMansHON UHdopMaumu,
XpaHsLLenca Ha nepcoHanbHOM KOMMNblOTEpe, MOOUIbHBIX YyCTponcTBax. BpegoHocHoe nporpammHoe
obecnevyeHne n cnocodbbl 60pbOLI C HUM. AHTMBUPYCHbIE Nporpammbl. OpraHMsaumst NMMYHOro apxuea
nHdhopmaumn. PesepBHoe konnpoBaHue. NaponbHasa 3alumta apxuea.

WndpposaHme AaHHbIX. CUMMETPUYHBLIE U HECUMMETPUYHbIE LWIMGPLI. LLndpbl NPOCTON 3aMeHbI.
Wndp Liesaps. LWndp BmxeHepa. Anroputm wndposaHmst RSA..



TeopeTnyeckne oCHoBbl UHPOPMATUKKN

WHdopmauus, gaHHble n 3HaHnA. IHdopMaunoHHbIe NpoLecchl B Npupode, TeEXHUKe n obLulecTse.

HenpepbiBHbIE 1 ANCKPETHBLIE BENUYNHBI U cUrHanbl. HeobxoaMmocTb AnckpeTu3auum MHopmaLmu,
npegHasHa4YeHHOM ANg XpaHeHus, nepedaym n o06paboTkm B LMpPOBLIX CUCTEMAX.

[lBonyHoe kogupoBaHue. PaBHOMepHbie M HepaBHOMEpHble KoAbl. [JekoampoBaHMe COOOLLEHUI,
3anMcaHHbIX C MNOMOLLBbID HepaBHOMEPHbLIX koaoB. Ycnosme PaHo. [locTpoeHne OOHO3HA4YHO
OeKkoaupyemblx KOOOB C NOMOLLbIO AepeBa.

EanHnubl namepeHna konmdectsa WHgopmMauuun. AndasBuTHBIA NOLAXOL K OLEHKEe KofmyecTBa
nHdopmaLmn.

Cuctembl cuncrnieHms. Pas3BépHyTasi 3anmcb LEnbIX M APOOHbIX YMcen B MO3ULMOHHOW cUcTeMe
cuncneHunsa. CeBoncTBa NO3MUMOHHOM 3anuMcKn Yncna: Konnmydectso umdp B 3anucu, npusHak 4ennumocTu
yncrna Ha OCHOBaHWE CUCTEMbI CYMCNEHUSA. ANrOpUTM NepeBoda LEenoro Ynucna u3 P-U4YHOWM CUCTEMBI
CUMCNEHUSA B OECATUYHYI. ANropuTM nepeBoga KOHEeYHOM P-MyHOW Opobu B OECATUYHYH. ANrOpUTM
nepeesoda LEMoro 4ymcria u3 AecATUYHOW CUCTeMbl cducrieHmss B P-udHyio. lepeBos KOHEYHOM
[ecsaTnyHom apobu B P-nyHyto. [1Bon4yHasi, BOCbMepu4Hasi u LecTHaguaTepuyHasi CUCTEMbI CHUCIIEHWS,
CBsA3b Mexay HUMu. ApncmeTnyeckne onepaumm B NO3ULMOHHBLIX CUCTEMAX CUUCTIEHNS.

KognposaHue TekctoB. Koguposka ASCIl. OpgHobanmtHble kopgupoBku. CtaHgapt UNICODE.
Koanpoeka UTF-8. OnpeaoeneHne nHpopmaLnoHHOro o6bémMa TEKCTOBLIX COOOLLIEHUNA.

KognpoBaHue wu3sobpaxeHuin. OueHka WMHGOPMaUVOHHOMO 06bEMAa rpadndecknx LaHHbIX Mpu
3afaHHbIX paspeLleHnmn 1 rmybuHe KoanpoBaHusa LUBeTa. LiBeToBble mogenn. BektopHoe kognpoBaHue.
dopmaTbl rpadudeckux annos. TpéxmepHas rpadmka.

®pakTanbHas rpaduka.

KoampoaHue 3Byka. OLeHka MHPOPMaLMOHHOrO 00 bEMA 3BYKOBbLIX AaHHbLIX MPY 3a4aHHbIX YacToTe
OUCKpeTu3aumm 1 paspsagHOCTU KOQNPOBAHMS.

Anrebpa norvku. lNMoHsATME BbickasbiBaHus. BbickasbiBaTenbHble dopMbl (NpegukaTbl). KBaHTOPLI
CyLlecTBOBaHNSA 1 BCEOOLLHOCTH.

Jlornyeckne onepaumn. Tabnuubl MCTUHHOCTU. Jlormyeckne BbipaxeHusl. Jlormyeckue ToxaecTBa.
[lokasaTtenbCTBO IOMMYECKMX TOXAECTB C MOMOLLBI Tabnuuy UCTMHHOCTU. Jlornveckne onepaummn m
onepauum Hag MHOXEeCTBaMMU.

3akoHbl anrebpbl NOrvku. JKBMBArNeHTHble NpeobpasoBaHNA NOMMYECKUX BbipaxkeHui. Jlornveckue
YPaBHEHMWSA U CUCTEMbI YPABHEHUN.

Jlornyeckme yHKLMU. 3aBUCUMOCTb KONIMYECTBA BO3MOXKHbIX JTOrMYECKUX OYHKLMIA OT KOonmyecTBa
apryMeHToB. [1ofiHble CUCTEMbI NOrMYECKUX PYHKLUA.

KaHoHn4eckune dopmbl Norndeckmx BbipaxkeHnin. CoBepLleHHbIe AN3BIOHKTUBHLIE N KOHBIOHKTUBHbIE
HOpMarbHble POpPMbI, anNroOpUTMbI UX MOCTPOEHNA MO TAdNNLE UCTUHHOCTW.

Jlornyeckne anemeHTbl B cocTaBe KoMnbioTepa. Tpurrep. CymmaTop. MHoropaspsiaHbii cymmaTtop.
lMocTpoeHne cxem Ha NorM4yecknx anemMeHTax Mo 3agaHHOMY JOrMYECKOMY BbIpaKeHut. 3anucb
NOTMYECKOro BbIPaXKEHUS MO NTOMMYECKON CXEME.

MpeacTtaeneHne uUenbiXx 4Yncen B namsaTu komnbtoTepa. OrpaHMYEHHOCTb AManasoHa Yucen npu
orpaHuyeHnn konmn4yectBa pa3panoB. lNepenonHeHne paspsigHon ceTkn. bessHakoBble M 3HaKOBbIE
OaHHble. 3HaKoBbINM OUT. [JBOMYHLIN AONONHUTENBLHbLIN KOO OTPULATENbHbLIX YMCen.

MobutoBble nornveckne onepauun. JlorMdeckun, apuOMETUYECKUA W  LUKIIMYECKUA CABUIN.
WncpposaHme ¢ nomoLLblo nobutoBon onepauumn «ucknovatowee UMy,

MpencTtaeneHne BELWECTBEHHbIX YACEN B NAaMATU KOMMbloTepa. 3Havallas 4yacTb M Nopsgok Yicna.
[nana3oH 3Ha4YeHnn BeleCTBEHHbIX Yncen. [Mpobnembl XpaHeHUs1 BELLEeCTBEHHbIX YNCEN, CBSI3aHHbIE C
OrpaHMYEeHNEM KONMMYECTBa pa3psnoB. BbinonHeHvMe onepauuii € BELLECTBEHHbIMM  YMUCTamu,
HaKomMmeHne oWnOOK NPU BbIYUCNEHUSX.



AnropuTtMbI U NnporpamMmmMmupoBaHue

OnpegeneHne BO3MOXHbIX pe3ynbTaTtoB paboTbl NPOCTEWWNX  anropuTMOB  yrnpaBeHus
UCMOMHUTENAMU U BbIYUCIIUTENBHBLIX anroputMoB. OnpegeneHne UCXOAHbIX OaHHbIX, NPU KOTOPbIX
anroputm MoxeT Aatb Tpebyembii pesynbTar.

OT1anbl peweHnss  3agad Ha KoOMMbloTEpE. MHCTpyMeHTanbHble cpenctea:

TpaHCNATOp, OTNaguvK, NPOUNMPOoBLLMK. KOMNnnaums n nHTepnpetaums nporpaMmm.

BupTyanbHble MaLUUHBbI.

WHTerpmpoBaHHaa cpeda paspabotkun. MeTtogbl oOTnagkm  nporpamm.  Mcnonb3oBaHue
TpaccuMpoBoOYHbIX Tabnuu. OTnago4HbIn BeiBog. Nowarosoe BbINOHEHME NporpamMmmbl. TOYKM OCTaHOBaA.
MpocmoTp 3HaYEHUIN NEPEMEHHDIX.

Asbik nporpammupoBaHusa (Python, Java, C++, C#). Tunbl 4aHHbIX: LLENOYMCNEHHbIE, BELLECTBEHHbIE,
CUMBOJSIbHbIE, Nornyeckne. Betenenus. CnoxHele ycrnosus. LiMkrbl ¢ ycnosmnem. LIMknbl o nepeMeHHOoN.
B3anmMo3aMeHseMOCTb pPasnuyHbiX BUAOB UMKNOB. WMHBapuaHT umkna. CocTaBneHue uukna c
NCNoNb30BaHMEM 3apaHee onpeaenéHHoro MHBapuaHTa umkna.

[okymeHTMpoBaHue nporpamm. icnonb3oBaHue KoMMeHTapmeB. [1oaroToBka onMcaHusa nporpamMmmbl
N UHCTPYKUMM ANsi NoNb30oBaTens.

AnroputMbl 06paboTkn HaTypanbHbIX YMCEN, 3anMCaHHbIX B MO3MLUMOHHbIX CUCTEMAX CYUCNEHUS:
pasbveHne 3anMcu uucrna Ha OTAernbHble UMdPbl, HaXOXAEHME CYyMMbl U NpousBeneHnsa umdp,
HaxoXgeHne MakcMuMmanbHON (MUHMManbHOW) Lndpbl.

HaxoxgeHue Bcex NpocTbIX Yncen B 3agaHHOM AnanasoHe. NpeacrtasneHune yncna B Buae Habopa
MPOCTbIX COMHOXUTENEN. ANropnTM GLICTPOro BO3BEAEHUS B CTEMEHD.

O6paboTka [aHHbIX, XpaHAWuxcss B pavnax. TekcToBble WM [OBOWYHbIE pannbl. dannosble
nepemeHHble (annoBble ykasaTenu). UteHne ua dpanna. 3anvcb B dhann.

Pa3bueHne 3agaum Ha nopgsagauun. [lognporpammbl  (npoueaypbl M dyHKuuKM). Pekypcus.
PekypcuBHble 06bekTbl (bpakTansl). PekypcrBHbIe npoueaypbl U dyHKUMK. Mcnonb3oBaHne cteka ans
OopraHu3aumm peKkypCcuBHbIX BbI3OBOB.

VMcnonb3oBaHme ctaHgapTHOW GuGnMoTekn s3blika nporpammupoBaHus. NogknoyeHne GmbnmnoTtek
NOANpPOrpamMmm CTOPOHHMX Npou3BoanTenen. MoaynbHbIA NPUHLKMN NOCTPOEHMSA NPOrpamMmM.

UuncneHHble meToabl. TOYHOE M NPUONMXKEHHOE pelleHns 3agadn. YncrneHHble MeToAbl peLueHust
ypaBHeHuI: meTon nepebopa, mMeTond MOMOBUHHOrO Aenenunda. MNpubnmxéHHoe BbluMCEHWE OJIWH
KpvBbIX. Bbluncnenune nnowagen uryp ¢ NOMOLLbI0 YMCIEHHbIX METOO0B (MeToh NPSIMOYrOflbHUKOB,
meTo Tpaneuumn). Nonck makcumyma (MUMHUMYyMa) (PYHKLUU OAHOW NepeMEHHON METOAOM NONTIOBUHHOMO
aenexHus.

O6paboTka CMMBOSbHbIX AaHHbIX. BCTpOEHHbIE OYHKLMM A3blka NporpaMmMmMpoBaHms ans obpaboTkm
CUMBOJTbHbBIX CTPOK. ANropuTtMbl 06paboTKM CUMBOSbHBLIX CTPOK: MOACYET KONMYecTBa MOSBMEHUN
CUMBOSA B CTPOKe, pasbreHne CTpoKu Ha cnosa no npobenbHbIM CUMBOSIAM, NOUCK NOACTPOKM BHYTPU
JaHHOWN CTPOKKU, 3aMeHa HanJeHHOW NoACTPOKU Ha APYryto CTPOKY. eHepauus Bcex CrioB B HEKOTOPOM
andgasuTe, yOOBNETBOPSAIOLWMX 3af4aHHbIM orpaHndyeHusam. lNpeobpas3oBaHne yucra B CUMBOMbHYHO
CTPOKY 1 obpaTHO.

MaccuBbl 1 nocnegoBaTenbHOCTM Yncen. BblumcneHne o0B60BLLUEHHBIX XapakTePUCTUK 3NIEMEHTOB
MaccvBa Unn YNCNOBOW NocneaoBaTenbHOCTU (CyMMbl, NPOU3BEAEHUS, CpeaHero apudmeTn4eckoro,
MWUHUMAanNbHOIO 1 MakCMMarnbHOMo 35IeMEHTOB, KONMYeCcTBa 351IeMEHTOB, YAOBMNETBOPSAIOLWNX 3a4aHHOMY
yCcrnoBuio). JIMHENHbIN NOUCK 3a4aHHOMO 3HAYEHUS B MaccuBe.

CopTtupoBka ogHomepHoro maccuBa. [lpocTble mMeToabl COPTUPOBKM (MeTon ny3blpbka, MeTon
BblbOpa, copTupoBka BCcTaBkamu). CopTupoBka crnivsiHueM. bbicTpasa copTMpoBKka Mmaccusa (anroputm
QuickSort). [1BOMYHbIA MOUCK B OTCOPTUPOBAHHOM MaccuBe.

[BymMepHble MaccuBbl (MaTpuubl). AnNroputMbl 06paboOTKM OBYMEPHbIX MAacCMBOB: 3arofiHEHUE
OBYMEPHOro 4YMCcnoBoro Maccumea no 3afgaHHbIM npasunam, NOUCK afieMeHTa B ABYMEPHOM MaccuBe,
BblYMCMEHNE MAaKCUMYyMa (MUHUMYMA) U CYMMbl 3NIEMEHTOB BYMEPHOro MaccuBa, nepectaHoBKa CTPOK
1 cTonbuoB ABYMEPHOro MaccuBa.



MUHdopMaLNOHHbIE TEXHOOrMKU

TekctoBbIN npoueccop. PepaktnpoBanne wun dopmatnpoBaHue. [lpoBepka opdorpacdum u
rpammatukn. CpeacTBa noucka M aBTO3aMeHbl B TEKCTOBOM MpoLeccope. cnons3oBaHue ctunen.
CTpyKTypMpOBaHHble TeKCTOoBble AOKyMeHTbl. CHocku, ornaeneHve. KonnektuBHas pabota c
OOKyMeHTaMn. WMHCTpYMEHTbl peLeH3MpoBaHUA B TEKCTOBbIX npoueccopax. O6nadHble cepBUCHI.
Oenosas  nepenucka. Pecdpepar. [paBuna UMTUMPOBAHUA  WUCTOMHUMKOB W odhopmneHuns
Gubnuorpadudeckmnx ccbinok. OdopmneHve cnucka nuTepaTtypbl. 3HAaKOMCTBO C KOMMbHOTEPHOWN
BEPCTKOM TekcTa. TexHudecknme cpencrea BBoAa TekcTta. CneuwanvsvMpoBaHHble CpencTea
pefakTupoBaHNa MaTeMaTUyYecKuX TEKCTOB.

AHanua padHbix. OCHOBHble 3afayn aHanu3a [AaHHbIX: NPOrHo3MpoBaHue, Krnaccudukaums,
KnacTtepusaums, aHann3 OTKIoHeHW. NocneaoBaTenbHOCTb PELLEHNa 3a4ay aHanu3a gaHHbIX: cbop
NEPBUYHbIX AaHHbIX, OYUCTKA W OLUEHKa KadecTBa AaHHbIX, BbIGOp wW/Mnn nocTpoeHue Moaenu,
npeobpasoBaHMe [AaHHbIX, BU3yanusaums OaHHbIX, WHTepnpeTauusa peasynbTaToB. [lporpammHbie
CpeacTBa W MHTepHeT-cepBuUcbl Ans obpaboTkm M npenctaBneHuss OaHHbIX. Bonblive JaHHble.
MalumHHoe oby4eHue.

AHanuM3 [OaHHblX C MOMOLUbK  9MEKTPOHHbIX Tabnuy. BeluncneHne cymmbl, cpegHero
apudpmMeTmnyeckoro, HambonbLuero (HaMMeHbLLEro) 3HadeHnsa guanasoHa. BeluncneHme koadpduumneHTa
Koppenauun OByX psgoB AaHHbIX. [locTpoeHne ctonbyaTbix, NIMHEWYaTbiX U KPYroBbiX Auarpamm.
MocTpoeHne rpacunkos pyHkumi. NMoabop NuHMK TpeHaa, pelleHre 3agad NPorHO3MpPoBaHMS.

UucneHHoe pelueHve ypaBHEHMM C MoMmollbko noabopa napametpa. OnTumM3auMs Kak MOMCK
Haunyywero pelweHna B 3afdaHHblX ycnosuax. LleneBas dyHKuusA, orpaHuyeHuda. JlokanbHble u
rnoGanbHbIN MUHUMYMbI Lieneson yHKUMK. PelleHne 3agad onTumMmM3aumm ¢ NOMOLLLH 3MEKTPOHHbIX
Tabnuu.
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TeopeTnyeckne oCHOBbI MH(POPMATUKKN

TeopeTuyeckne nogxoabl K OLEHKe KOnmMyecTBa UHgopmaumm. 3akoH aganTUBHOCTU MHAOPMaLUN.
dopmyna Xaptnu. Hpopmauusa n BeposaTHocTb. Popmyna LLieHHoHa.

Anroputmbl cxatna gaHHbiX. Anroput™m RLE. Anroputm Xadpdpmana. Anroputm LZW. Anroputmel
CXKaTusa AaHHbIX C NOTepPSAMU. YMeHbLUeHne rmybuHbl kogmpoBaHus useta. OCHOBHbIE naen anroputmMoB
cxatna JPEG, MP3.

CkopocTb nepefavv AaHHbIX. 3aBUCUMOCTb BpPEMEHM nepefady oT MH(OPMauMOHHOro obbéma
OaHHbIX U XapaKTepUCTUK KaHana cBA3n. [NpuyYrHbl BOSHUMKHOBEHMS OWIMOOK Npu nepefade AaHHbIX.
Kogbl, nossonswowme obHapyxmBaTb U UCMPaBATb OWMOKM, BO3HUKAKOLWME MpU Nepedadvye AaHHbIX.
PacctosaHne XammuHra. KognpoBaHue ¢ noBTopeHnem omutoB. Kogbl XaMmuHra.

CuctemMbl. KOMMNOHEHTbI CUCTEMBbI U MX B3aumogencTeme. CuctemHbln acbdekT. YnpaBneHne Kak
MHOPMaLMOHHLIN npouecc. ObpaTHas cBA3b.

Mogenn un mogenuposaHue. Llenb mogenuposaHuda. CooTBeTCTBME MoOAeNu Mozennpyemomy
006BbEKTY Unu npoueccy, uenv moaenuposaHus. Popmanuaauunsa npuknagHblx 3agau.

MpencraeneHne pesynbTaToB MOAENUPOBaHWA B Buae, yAOOHOM AnA BOCMPUATUS YENOBEKOM.
"padhmnueckoe npefcraBneHne gaHHbIX (Cxembl, Tabnuubl, rpadukn).

padbl. OcHoBHLIE NOHATMA. Bugbl rpadoB. OnucaHne rpadoB C MOMOLLLIO MaTPUL, CMEXHOCTMU,
BECOBbIX MaTpuL, CMMUCKOB CMEXHOCTWU. PelleHne anroputMmyeckux 3agad, CBA3aHHbIX C aHanm3om
rpacpoB (NOCTpoeHWe onTUManbLHOro MyTW MeXAay BeplimMHamu rpadha, onpegeneHne KonuyecTsa
pasnuyHbIX NyTen Mexay BepLnHaMmn OpUEeHTUPOBAHHOIO aLMKNNYeCcKoro rpadga).

HepeBbsi. BuHapHoe pepeBo. [epeBbs noucka. Cnocobbl ob6xopa pepesa. [peactaBneHue
apupmMeTMyecknx BblpaXeHWn B Buae pgepeBa. [AUCKpeTHble WUrpbl ABYX WIPOKOB C  MOJSTHOWM
nHdopmaumen. MNoctpoeHne gepesa nepebopa BapuMaHTOB, OnMMcaHWe CTpaTernm Urpbl B TabnuyHom
dopmMe. BbIMrpblLlHbIE Y MPOUTPLILLIHBIE MO3ULUW.

BbivrpbilLHbIE CTpaTeruu.



CpegacrtBa UckycCTBEHHOro uHTennekta. CepBMCbl MalMHHOIO NepeBoa U pacno3HaBaHUsl YCTHON
peun. KorHuTuBHblEe cepBUCHI. WOeHTMdMKaUMa M MOUCK WN300paXkeHui, pacrno3HaBaHve nuu,.
Camooby4atowmecsi cuctembl. VICKyCCTBEHHbIA MHTENMEKT B KOMMbIOTEPHbIX Urpax. Mcnonb3oBaHue
METOJOB WCKYCCTBEHHOTO WHTEennekta B oOy4yawwux cucTemax. Mcnonb3oBaHue MeTOdOB
WCKYCCTBEHHOTO UWHTennekta B poboToTexHuke. WHTepHeT Bewel. [lepcnekTuBbl pasBUTUS
KOMMbIOTEPHbIX MHTENNEKTYanbHbIX cUCTEM. HENPOHHbIE ceTw.

AnroputmMbl 1 nporpaMmmmpoBaHue

dopmanusaumnsa noHATNA anroputMa. MawwmHa TelopyHra Kak yHuBepcanbHas Mogenb BblYUCTIEHUIA.
Tesunc Yépya—ThblopuHra.

OueHka CrnoXxHOCTH BbluncneHnin. Bpemsi paboTtbl n 06bEM MCMOMNBb3yeMON NamMsiTh, UX 3aBUCUMOCTb
OT pasMepa WUCXOAHbIX AaHHbiX. OueHka acMMMATOTUYECKOM CINOXHOCTU anroputMoB. ANropuUTMBbI
NONMHOMMAnNbHOW CNOXHOCTU. MepebopHble anropnTmbl. MprUMepbl pasnuyHbIX anropuTMoB peLLeHns
O HOW 3a4auun, KOTOPble UMEIOT PasfINYHYIO CIIOXHOCTb.

Mounck NpocTbIX Yncen B 3a4aHHOM AvanasoHe C MOMOLLBIO anroputma «peLeto dpaTtocdeHar.

MHoropaspsagHble Lenble Yyncna, 3agadm ginMHHON apupmeTrku.

CnoBapu (accounaTvBHble MaccuBbl, OTOGpakeHus ). Xaw-tabnuubl. locTpoeHne andaBuTHO-
YaCTOTHOrO CrioBapsi ANd 3a4aHHOro TeKCTa.

Ctekn. AHanM3 npaBUIbHOCTM CKOBOYHOro BblpaKeHusi. BbluncneHne apudmeTnyeckoro
BblpaXkeHuWs1, 3annMcaHHOro B NOCTOMKCHON dhopme.

Ouepeaun. Vicnonb3oBaHne odepeam ANs BPEMEHHOIO XpaHeHUst AaHHbIX.

Anroputmbl Ha rpadax. NocTpoeHne MWHMMAaNbHOrO OCTOBHONO AepeBa B3BELUEHHOro CBA3HOro
HEeOpPMEeHTUPOBaHHOIoO rpada. KonmyecTBo pasnuyHbix NyTen Mexay BepLMHaMm OpPUEHTUPOBAHHOMO
aumknuyeckoro rpadgpa. Anroputm JenkcTpsol.

[epeBbs. Peanusauusa gepesBa C NOMOLLBIO CCbIMOYHbIX CTPYKTYP. [lBonyHble (BHapHble) AepeBbs.
lMocTpoeHne aepesBa Ans 3agaHHOro apnugMeTMYeCKoro BolpaxeHusi. PekypcusHble anroputmel obxoaa
aepesa. Micnonb3oBaHue cTeka n ovyepeam ons obxona gepesa.

[dvHamnyeckoe nporpaMMupoBaHne Kak MeTO[ pelleHus 3adady C COXPaHeHWEM MPOMEXYTOUHbIX
pe3ynbtatoB. 3agaun, pellaemMble C MOMOLLbI AMHAMMYECKOro MPOrpamMmMuMpoBaHUNA: BblYUCIIEHUE
PEKYPCUBHBIX PYHKLUMI, NOACYET KONUYECTBa BapMaHTOB, 3a4a4v ONnTUMU3aumu.

MoHsATME 06 OOBLEKTHO-OPUEHTUPOBAHHOM nporpammmnpoBaHnn. O6bekTbl M knaccel. CBoONCTBaA U
mMeToabl 06bekToB. OBBEKTHO-OPUEHTUPOBAHHbLIN aHanu3. Pa3paboTka nporpamMmm Ha 0CHOBE OO bEKTHO-
OpPUEHTMPOBAHHOIO noaxoaa. NHkancynaums, HacnegoBaHue, NOMMOPGU3M.

Cpegbl  GbicTpon paspaboTkm nporpamm. [lpoekTMpoBaHue wuHTepdpenca nonb3oBaTens.
Mcnonb3oBaHue roToBbIX ynpaBnsieMbIX 3IEMEHTOB AN NOCTPOeHNs nHTepdenca.

O630p A3bIKOB NporpaMMmnpoBaHns. NoHATME 0 NapaguMrMmax NPorpaMmmMnpPoOBaHUS.

MUHdhopMaLNOHHbIEe TEXHOMOrMKU

OTanbl KOMNbIOTEPHO-MaTEMaTUYECKOrO MOAENNPOBAHNS: MOCTAHOBKA 3agaun, paspaboTtka mogenu,
TeCTUpoBaHME MOLENN, KOMMbIOTEPHbIN IKCMEPUMEHT, aHanns3 pesynbTaTtoB MOOENMPOBaHUS.

[uckpeTnsaums npm mateMaTM4eckoM MOAENMPOBaHNN HENPEPLIBHLIX NpoueccoB. MogenupoBaHue
npwxeHusi. MogenvpoBaHue GMONOrMYEeCKUX CUCTEM.

MaTemaTuyeckme Moaenu B 3KOHOMUKE. BbluncnnTenbHble 3KCNEPUMEHTLI C MOAENSIMMN.

O6paboTka pesynbTaTtoB aKcnepumeHTa. MeTog HauMmeHblunx kBagpaToB. OueHKa 4YMCnoBbIX
napameTpoB ModenMpyembix 06bEKTOB 1 NpoLeccoB. BoccTaHOBNEHUE 3aBMCMMOCTEN NO pesynbTaTtam
aKcnepumMmeHTa.

BeposaTHocTHble mogenun. Metogbl MoHTe-Kapno. MmuTtaumoHHoe MogenupoBaHue. Cucrembl
MaccoBOro obcnyxmBaHus.



TabnunyHble (pensumoHHble) 6asbl AaHHbIX. Tabnuua — npeacTaBneHne ceegeHnii 06 OgHOTUMHBIX
obbekTax. None, 3anuck. Kntoy Tadbnuubl. PaboTta c rotoBon 6a3o0i AaHHbIX. 3anonHeHne 6a3bl JaHHbIX.
Mouck, copTupoBka U hunbTpaumst AaHHbIX.

3anpocbl Ha BbIOOPKY AaHHbIX. 3anpockl ¢ NnapameTpamu. Beluncnsemblie nons B 3anpocax.

MHorotabnuyHble 6a3bl gaHHbIX. TuUMbl CBA3er Mexay Tabnuuamu. BHewHui kntod. LlenoctHocTb
©as3bl AaHHbIX. 3anpockl K MHOroTabnn4yHbiM 6a3am AaHHbIX.

WHTepHeT-npunoxeHust. NMoHATNE O CepPBEPHOM N KITMEHTCKOW YacTax canTa. TeXHOMOrna «KIMEHT —
cepBep», €€ OocToMHCTBa U HepocTaTku. OcHoBbl a3blka HTML 1 kackagHbix Tabnuy ctunen (CSS).
CueHapuu Ha s3blke JavaScript. @opMbl Ha BeGCTpaHuLe.

PaamelleHune Beb-canToB. Ycnyra xocTuHra. 3arpyska pannos Ha caunT.

BeBog wm30obpaxeHuin C MCNOMb30BaHMEM  Pa3NU4YHbIX  UMGPPOBBLIX YCTPOUCTB  (LUPOBbLIX
doToannapaToB U MUKPOCKOMOB, BUAEOKAMEpP, CKAaHEPOB M APYrMx YCTPOncTB). padmnyecknin pegakrop.
PaspeweHne. KagpupoBaHue. WVcnpasneHue nepcnektuebl. [uctorpamma. Koppekuusi ypoBHeR,
Koppekuus useta. ObecuBeyvmBaHue LBETHbIX n3obpakeHun. PeTywb. PaboTa ¢ obnactamu. dunbTpsbl.

MHorocnoriHble nsobpaxeHus. TekctoBble cnon. Macka cnos. Kananbl. CoxpaHeHue BbloeneHHON
obnactu. lNoarotoBka nnncTpaunn ana Bed-cantos. AHUMUPOBaHHbIE N306paXkeHus.

BektopHas rpadwuka. [lpymutmBbl. M3meHeHne nopsaka  anemMeHToB.  BbipaBHuBaHue,
pacnpegenenue. pynnuposka. Kpueble. PopMaTbl BEKTOPHLIX PUCYHKOB. Cnonb3oBaHUEe KOHTYPOB.
BekTopusaunsa pactpoBbix n3obpakeHun.

MpuHUMNBI NOCTPOEHMSA N peaakTUPOBaHUSA TpéxMepHbIX Moaernen. CeTouHble mogenu. Matepuansi.
MogennpoBaHue NCTOYHMKOB OcBeLLeHus1. Kamepbl. AoanTueHble TexHonormum (3D-npuHTepsl). MNoHATne
O BMPTyanbHOW pearibHOCTU U AONOSTHEHHOW pearnbHOCTM.

NMNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI MO UHPOPMATUKE
HA YPOBHE CPEOHEIO OBLLEIO OBPA30OBAHUA

JINYHOCTHDLIE PE3YJIbTATbI

JInyHOCTHBIE pe3ynbTaThl OTpaXalT rOTOBHOCTb U CMOCOBHOCTL 00y4valoLLMXCs PYKOBOACTBOBATLCS
chopMupoBaHHOM BHYTPEHHEN No3uLmen NMYHOCTU, CUCTEMOW LEHHOCTHbLIX OPUEHTaLNA, NO3UTUBHbIX
BHYTPEHHNX YOEXOEHUN, COOTBETCTBYHLMX TPaAWLMOHHBIM LEHHOCTSIM POCCUMIACKOrOo 0O ecTBa,
paclUMpeHnEe XU3HEHHOrO OMbiITa W OnNbiTa AeATenbHOCTM B MNpoLecce peanusauumm cpeacrBamu
y4yebHOro npegmeTa OCHOBHbIX HanpaBneHW BOCNUTATENbHOW AEATENbHOCTMY.

1) rpaxagaHcKoro socnmntaHus.

0OCO3HAHMEe CBOWX KOHCTUTYLIMOHHBLIX NpaB M 06A3aHHOCTEN, yBa)KeHWe 3akoHa W MpaBonopsaka,
cobniogeHe ocHoBoMonaraLWmnx HOpM NHAOPMAaLIMOHHOIO Npasa U MHoPMaLMOHHON 6e30nacHOCTY;
FOTOBHOCTb NPOTUBOCTOSATb WAEOMOrMM 3KCTPEMM3MA, HaLMOoHanuaMa, KceHodobum, ANCKpUMUHaALUN
Mo coumanbHbIM, PENUIMO3HbIM, PacOBbIM, HAaLMOHAaNbHLIM NPU3HaKam B BUPTYanbHOM NPOCTPaHCTBE;

2) naTpMOTMYECKOro BOCMMTaHMA:

LLEeHHOCTHOE OTHOLLEHME K UCTOPUYECKOMY Hacneauto, JOCTUXKEHUsIM Poccum B Hayke, UCKYCCTBE,
TEXHOMOTUSX, NMOHUMaHWE 3HAYEHUsI NHPOPMATMKM KaK HayK1 B KM3HU COBPEMEHHOIO 06LLECTBA;

3) BYXOBHO-HPaBCTBEHHOrO BOCMUTAHMA:

cthOpPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMUS, 3TUYECKOTO NOBEAEHUS; CMOCOBHOCTL OLeHMBaTb
CUTYaUMIO U NPUHUMATb OCO3HaHHbIE PELLIEHMUS!, OPUEHTUPYSICb HA MOParnbHO-HPABCTBEHHbLIE HOPMbI U
LLeHHOCTU, B TOM Yucne B ceTu NHTepHeT;

4) 3cTeTUYECKOro BOCNUTAHUSA:
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3CTETUYECKOEe OTHOLLUEHME K MUPY, BKIOYasd 3CTETUKY Hay4yHOro M TEXHUYECKOro TBOPYECTBa;
CMOCOBHOCTL BOCMNPUHMUMATL pasfnyHble BUAbl MICKYCCTBA, B TOM YNCIIE€ OCHOBAHHOIO Ha UCMOMb30BaHNN
MHGOPMALIMOHHBIX TEXHOMOMNN;

5) dhmanyeckoro BocnutaHuA:

CcOpPMUPOBaAHHOCTb 340POBOro 1 6e3onacHoro obpasa Kn3Hu, OTBETCTBEHHOIO OTHOLLEHMWS K CBOEMY
300pOBbLI0, B TOM 4MUCre 3a CYET cobnogeHna TpeboBaHum Ge3onacHoW akchnyaTauuu CpeacTs
NHPOPMAaLMOHHBIX 1 KOMMYHUKALNOHHBLIX TEXHOSOMNIA;

6) TpyAoBOro BOCNUTaHUSA:

FOTOBHOCTb K aKTMBHOW [OEeATENbHOCTU TEXHOSOrMYeckoM W couuanbHOM  HamnpaBrieHHOCTH,
CMOCOBHOCTb MHMLMUPOBATb, MMaHMPOBaTb M CaMOCTOSATENbHO BbIMOMHATL TaKyl AESATENbHOCTb;
MHTEepec K cdepam npoeccuoHanbHONn  OeATenbHOCTM, CBA3aHHbIM  C  MH(OPMAaTUKON,
nporpaMmMmMpoBaHMeM U MHPOPMALMOHHBIMU TEXHOMOMMAMM, OCHOBAHHLIMU Ha OOCTUXKEHUSIX HayKu
WMHPOPMAaTUKN N HAay4YHO-TEXHUYECKOrO Mporpecca, yMeHue coBepluaTb OCO3HaHHbIM Bbibop GyayLien
npodeccMm U peanu3oBbiBaTb COOCTBEHHbIE >XWM3HEHHblE MfaHbl; FOTOBHOCTb U CMNOCOBHOCTb K
00pa3oBaHUI0 1 camoobpa30BaHNI0 HA NPOTSHKEHNN BCEWN KU3HU;

7) 3KONOrMYeCcKoro BOCNUTaHUA:
0CO3HaHue rnobanbHOro xapakrepa 3KONornyeckmx Npobnem n nyTen nux pelueHns, B TOM Yncne ¢
YY4ETOM BO3MOXHOCTEN NH(POPMALIMOHHO-KOMMYHUKALNOHHBIX TEXHOSOMNNA;

8) LeHHOCTN Hay4YHOro NO3HaHUA:

ChopMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKW,
OOCTUMXXEHMSIM Hay4YHO-TEXHMYECKOrO nporpecca u obLecTBEHHON NPakTUKK, 3a CYET NOHUMaHWS ponu
WHOPMALIMOHHBLIX PECYpPCOB, WHMOPMALMOHHBLIX NPOLECCOB U MHPOPMALMOHHBIX TEXHONOMMN B
ycroBusix umcpoBon TpaHcopmauum MHOrMx cdep Xu3HM COBPEMEHHOro 00LecTBa; OCO3HaHue
LEeHHOCTM Hay4yHOW AeATEeNbHOCTU, FOTOBHOCTb OCYLLUECTBNATb MPOEKTHYI WM UCCeaoBaTenbCKyio
JeATenbHOCTb MHANBUAYANbHO U B rpynne.

9) aMoUMOHaNbHbLIN UHTENNEKT, NpeanonaraLLmnii COOPMUPOBAHHOCTL!

camoperynMpoBaHus, BKIOMAIOLLIErO CaMOKOHTPOIb, yMeHue NnpUHMMATb
OTBETCTBEHHOCTb 3a CBOE NoBeAeHWe, CNOCOOHOCTb aaanTMpoBaThCs K SMOLMOHANbHBIM U3MEHEHUAM
N NPOSIBMISATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHE MOTMBaLWW, BKIOYaKOLWEA CTPEMIEHME K AOCTWKEHMIO Lenu U ycnexy, onTUMmnsm,
WMHULMATUBHOCTb, yMEHUE [EeNCTBOBATb, MCXOASsl U3 CBOMX BO3MOXHOCTEW;

aMnaTuK, BKNOYaloLLen cnocobHOCTb MOHMMAaTbL 3MOLIMOHANBHOE COCTOSIHME APYTUX, YYUTbIBATh €ro
MPU OCYLLECTBNEHUM KOMMYHMKALIMKN, CMOCOBHOCTb K COYYBCTBUIO M COMEPEXUBAHMIO; COLMarbHbIX
HaBbIKOB, BKMOYAIOLWMX CMOCOBGHOCTb BbICTPaMBaATb OTHOLUEHUSI C APYrMMWU NoAbMU, 3ab0TUTbCS,
NPOSIBNATbL MHTEPEC U pa3peLlaTb KOHMUKTbI.

METANPEOMETHbIE PE3YJIbTATbI

B pesynbTaTe unsyydeHnsa nHopmaTuki Ha ypoBHe cpeaHero obuiero obpasoBaHus y obyyaroLerocs
OyayT cdhopmupoBaHbl MeTanpeAMeTHble pe3ynbTaTtbl, OTPaXeHHble B YHMBEPCANbHbIX Y4YEeOHbIX
OENCTBUSX, @ UMEHHO — NO3HaBaTESbHbIE YHUBEPCAlbHbIE YYEOHbIE AENCTBUS, KOMMYHUKaTUBHbIE
yHMBEpCarbHble y4ebHble OENCTBUSA, PerynsaTuBHbIE YHUBEpPCanbHble Yy4yebHble OencTBuUS,
COBMECTHas AeATENbHOCTb.
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Mos3HaBaTenbHble yHMBepcanbHble y4yeOHble gencTBuA basoBble nornveckue
OEeNCcTBUA:

camocToATeNnbHO hopMynmMpoBaTh U akTyanuanpoBaTtb Npobnemy, paccMmaTpmBaTb €€ BCECTOPOHHE;
yCTaHaBnuBaTb CYLIECTBEHHbIA MNPU3HAK WM OCHOBaHUS [ANS CpaBHEHUs, Knaccudukaumm wu
00600LLeHnst; onpeaenaTb Lenu AeaTenbHOCTH, 3agaBaTh NapaMeTpbl U KPUTEPUUN UX OOCTUKEHMS;

BbISIBIIATb 3aKOHOMEPHOCTU 1 NPOTMBOPEYNS B pacCMaTpMBaeMbIX ABMEHUSIX; pa3pabaTbiBaTh NnaH
pelleHns npobnembl ¢ YHETOM aHanu3a UMEKLLMXCA MaTepuarnbHbIX U HeMaTepuanbHbIX PeCypCoB;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHNBATb COOTBETCTBME pe3ynbTaToB LensMm, olueHMBaTb
PUCKM NOCNEACTBUN OEATENBbHOCTMY;

KOOPANHUPOBATL U BbIMOMHATL paboTy B YCINOBUSIX peanbHOro, BUPTyanbHOro 1 KOMOMHMPOBAHHOTO
B3aMMOAENCTBUS;

pa3BuBaTb KpeaTMBHOE MbILUIEHME MPU PeLUEeHUM XKUIHEHHbIX NPoGnem.

Ba3oBble uccnepgoBaTenbCcKue AeUCTBUSA:

BNageTb HaBblkaMu Yy4yebHO-UccnefoBaTeNbCkOW U MPOEKTHOW  AeATEeNnbHOCTWU, HaBblKamu
paspelueHnsi npobnem, CnocCobHOCTbIO M TOTOBHOCTLIO K CAMOCTOATENBHOMY NOUCKY METOA0B peLLeHUs
NpakTUYeckux 3agay, NPUMEHEHNIO PasNNYHbIX METOL0B NO3HAHUS;

OCYLLIECTBMATb pas3nunyHble BUAbl AEATENbHOCTM NO MOSTyYEHNI0 HOBOTrO 3HAHWS, Ero MHTepnpeTauun,
npeobpasoBaHMi0 M NPUMEHEHMIO B Pa3fiMyHbIX YYEBHbIX CUTyaumusax, B TOM 4YMCrnie Npu co3gaHum
y4eOHbIX 1 couManbHbIX NPOEKTOB;

dopMmMpoBaTh HaYyYHbIN TUM MbILLIIEHWUS], BNaAeTb HAYYHON TEPMUHOMOMMEN, KIIOYEBLIMU MOHATUSIMIA
U MeTodamu; cTaBuTb U (bopMynMpoBaTb COOCTBEHHLIE 3afaun B obpasoBaTenbHON OeATENbHOCTU U
XMU3HEHHbIX CUTyauusIX;

BbISIBNIATb NPUYNHHO-CNEACTBEHHbIE CBA3WM W aKkTyanuaupoBaTb 3ajady, BblABuratb rmnotesy eé
peLLeHns, HaxoaMTb apryMeHTbl AnS AoKasaTenbCTBa CBOUX YTBEPXAEHWMW, 3adaBaTb napameTpbl U
KPUTEPUN PELLEHMS;

aHanuanpoBsaTb MNOMyYeHHble B XO4Ee PeLUeHUsa 3agadv pesynbTaTtbl, KPUTUYECKM OLEHMBaTb WX
[OCTOBEPHOCTL, MPOrHO3MPOBaTh U3MEHEHME B HOBbIX YCIOBUSIX;

AaBaTb OLEHKY HOBbIM CUTYyaLMsM, OLEeHNBaTb NPUOBPETEHHbBIN OMbIT;

OCYLLEeCTBMATb LieNeHanpaBfeHHbIi  MOMCK NepeHoca cpeacts M cnocoboB AencTBuA B
npodeccruoHanbHyo cpeay;

YMETb NEPEHOCUTb 3HAHUA B NO3HABATENbHYO U NPAKTUYECKY0 06M1acTy XU3HeaeAaTenbHOCTY;

YMETb MHTErPUPOBaTb 3HAHUS M3 pasHbIX NPeaMeTHbIX obnacten;

BblABMraTb HOBble WAewW, NpeanaraTb OpUrMHanbHble NMOAXOAbl U PELUEHUsl, CTaBUTb NPoGnemMbl U
3afauu, AonycKalLLMe anbTepHATUBHbIE PeLLeHNS.

Pa6oTa ¢ uHdopmauuein:

BNageTb HaBblkaMX MOMy4YeHUs MHAOPMaUMU U3 UCTOYHWKOB pPasHbIX TUMNOB, CaMOCTOATENbHO
OCYLLECTBIATb MOUCK, aHanm3, CUCTEMATMU3ALMIO U MHTEepNpeTaLmio MHPOPMaLUn pasnnYHbIX BUAOB U
dopm npeacTasreHus;

co3gaBaTb TEKCTbl B pasfMyHbiXx popmatax C y4€TOM HasHavyeHus uMHopMauun n Lenesow
ayauTopun, Beibupas ontumansHyto oopMy NpeacTaBneHns u Bu3yannsaumu;

OLEeHUBaTb AOCTOBEPHOCTb, NErMTUMHOCTb MHGOPMaLUKN, €€ COOTBETCTBME NPABOBbLIM U MOpPasibHO-
3TMYECKMM HOpMaM;

Mcnonb3oBatb CpeacTtBa WHMOPMALMOHHBIX U KOMMYHMKAUMOHHBLIX TEXHOMOTMMA B peLleHuun
KOrHUTUBHbIX, KOMMYHUKaTUBHbIX M OpraHn3aLMOHHbIX 3a4a4 ¢ cobnogeHveM TpeboBaHmii 3proHOMUKM,
TEXHMKM ©e30nMacHOCTU, TUrMEHbI, pecypcocbepexeHnsi, MpPaBOBbIX W ITUYECKUX HOPM, HOPM
MHdOpMaLMOHHOM 6e30MacHOCTY;
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BMnageTb HaBblkaMW pacrno3HaBaHUs M 3alMTbl MHOpMaUMM, MHDOPMALMOHHON Ge3onacHOCTM
NUYHOCTW.

KoMMyHuKaTUBHbIE YHUBepcanbHble y4ebHble AencTBUs
OoOLweHue:

OCYLLECTBMATb KOMMYHMKaLMK BO BCeX cdhepax KNU3HU;
pacrno3HaBaTb HeBepbanbHble cpeacTBa O6OLIEHMSA, MOHUMAaTb 3Ha4YeHWe coumarnbHbIX 3HAKOB,
pacnos3HaeaTb NPeanocbINki KOHMIUKTHBIX CUTyaUM U CMSArYaTh KOHMPUKTDI;

BnageTb pa3finyHbiMU cnocobamu obLeHNa 1 B3anMoaencTBuS, aprymeHTnmpoBaHHO BeCTU aunanor,
YMETb CMAr4aTb KOHd)J'II/IKTHbIe CuTyauum;

pa3BépHYTO N NNOTMYHO n3naratb CBOKO TOYKY 3peHUA C MCNoJib30BaHUEM A3bIKOBbIX CPEACTB.

CoBMecTHaA AeATeNIbHOCTb:
NOHMMAaTb N UCNOJ1b30BATb NpenmMyuliecTea KOMaHOHOW 1 I/IHD,VIBVID,yGJ'IbHOVI pa6OTbI;

BbIOMpaTb TEMaTUKy U METOAbI COBMECTHbIX AEACTBUI C YY4ETOM OBLLNX MHTEPECOB U BO3MOXHOCTEWN
Ka)kOoro YneHa KonnekTuBea;

NpUHUMATL Liefn COBMECTHON AEATENBHOCTWN, OPraHM30BbIBaTh M KOOPOUHUPOBATL OENCTBMS MO UX
OOCTWXKEHMIO: COCTaBNATb NNaH OEWCcTBUW, pacnpefenaTb ponvM C YY4ETOM MHEHUA YYaCTHUKOB,
obcyxaaTb pesynbTaTbl COBMECTHON paboThl;

OLEHMBaTb KayeCcTBO CBOEro BKMaja M Kaxdoro y4yacTHMKa KOMaHabl B oOWuii pesynbTaT Mo
pa3paboTaHHbIM KpUTEPUSAM;

npeanaratb HOBbIE NPOEKThI, OLLEHNBATL UAEN C NO3ULIMN HOBU3HbI, OPUTMHANBHOCTU, NPaKTUYECKOM
3HaYMMOCTU;

OCYLLEeCTBMATb MO3MTUBHOE CTpaTerndeckoe noBedeHWe B pPasfuyHbiX CUTyauusix, MNposBNSATb
TBOPYECTBO U BOOGpaXKeHue, ObiTb MHULMATUBHBIM.

PeryﬂﬂTMBHble YHUBepcanbHble y‘-IeGHble OencTBuA

CamoopraHusauus:

CaMOCTOATESIbHO OCYLLECTBIIATb NMO3HABATENIbHYIO OAeATEJIbHOCTb, BbIABIATb I'IpO6J'IeMbI, CTaBUTb n
(*)OpMyJ'II/IpOBaTb cobCTBEHHbIE 3agayn B o6pasoBaTean0|7| OEATENIbHOCTU U XKU3HEHHbIX CUTYaUNAX;

CaMOCTOATENbHO COCTaBMsiTb MraH pelleHnusi MNpobrnemMbl C YY4ETOM MMEILUMXCSl PecypcoB,
cob6CTBEHHbIX BO3MOXHOCTEW U NPeanoYTeHNI; AaBaTb OLEHKY HOBbIM CUTYyaLMSIM;

pacwmnpaTb paMmkm y4ebHoro npeameTa Ha OCHOBE JIMYHbIX NPeanoYTEHUN;
Aenatb 0CO3HaHHbIN BbIGOP, apryMeHTMpoBaTh ero, bpaTb OTBETCTBEHHOCTb 3a pPELLEHNE;
OLEeHUBaTb NPUOBPETEHHbIN OMbIT;

cnoco6cTBoBaTH (HOPMUPOBAHUIO U MPOSIBNEHUIO LUMPOKON 3pyanLMM B pasHbIXx 06nacTsx 3HaHWN,
MOCTOSIHHO MOBbILWATL CBON 06pa3oBaTeNbHbIV U KyNbTYPHbIA YPOBEHD.

CaMOKOHTpOIb:

AaBaTb OLEHKY HOBbIM CUTyaunsaM, BHOCUTb KOPPEKTUBLI B AEATENbHOCTb, OLleHMBaTb COOTBETCTBUE
pesynbTaToB Lensam;

BNageTb HaBblkaMW MO3HaBaTENbHOM pednekcMn Kak OCO3HaHUS coBeplUaembiX OENCTBUA U
MbICIINTENbHBIX MPOLLECCOB, UX pe3ynbTaToB M OCHOBAHWA, UCNOMb30BaTh NPUéMbl pednekcnn Ans
OLEeHKM cMTyaLmm, Bbibopa BEPHOro peLLeHnst; oueHnBaTb PUCKN U CBOEBPEMEHHO NPUHUMATL pPeLLEeHNs
MO NX CHWXEHMUIO;

NPUHMMAaTb MOTMBbLI U apryMeHTbl APYrux Npu aHanuae pesynbTaToB AesiTeNIbHOCTHU.
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MpuHATUA cebs u apyrux:

npuHMMaTb ce6sl, NOHMMAas CBOW HEAOCTaTKN U JOCTOMHCTBA;

NPUHMMATL MOTMBbLI U apryMeHTbl APYrux Npu aHanuae pesynbTaToB AesATeNbHOCTY;
Nnpu3HaBaTb CBOE NpPaBo 1 NPaBo APYrMX Ha OLLNOKY;

pa3BMBaTb CNOCOBHOCTL MOHMMATbL MUP C MO3ULUK APYrOro YerioBeka.

NMPEOMETHbIE PE3YJIbTATDI

B npouecce mn3ydeHuns kypca nHdopmaTtukm yrnybnéHHoro ypoeHs B 10 knacce oby4varowmmmcs
OyayT OOCTUrHYTLI crieayloluve npegMeTHble pesynbTaThl:

BNageHue NnpeacTaBnNeHnsIMM O ponv MHOpMaLMM U CBSI3aHHbIX C HEW MPOLECCOB B NpuUpoAe,
TEXHMKE U O0OWecTBe, MNOHATUAMWU «UHOPMaUUS», «MHGOOPMALMOHHLIN MNPOLIECCY, «CUCTEMay,
«KOMMOHEHTbI CUCTEMBI», «CUCTEMHbIN 3ddeKT», «UHPOPMaAUMOHHASE CUCTEMaA», «cUcTemMa
ynpaBneHus»;

BNageHue meTtogamm noucka uMHgpopmauum B cetu MHTepHeT, ymMeHue KpUTUYECKM oueHMBaTb
MHdopMaLmMIo, NOMYyHEHHY U3 ceTn VIHTepHeT;

YMEHUe xapakTepusoBaTb Oonblive faHHble, NPUBOAUTL MPUMEPbLI UCTOYHUKOB WX MOMyYeEHUs n
HanpaBreHns UCMOSb30BaHUS, YMEHME KnaccuduumpoBaTb OCHOBHblE 3a4ayM aHanus3a [OaHHbIX
(nporHo3npoBaHue, Knaccudmkaums, Knacrepusauus, aHanmM3  OTKITOHEHUN), NnoHMMaTb
nocnenoBaTenbHOCTb pPelleHns 3a4ay aHanm3a AaHHbIX: cOop NepBUYHbLIX OaHHbIX, OYUCTKA N OLEeHKa
KayecTBa [AaHHbIX, BblOOpP W/MNM NOCTpoeHue mopenu, npeobpasoBaHMe [aHHbIX, BU3yanu3auus
[OaHHbIX, UHTepnpeTauns pe3ynbTaToB.;

NMOHMMaHMe OCHOBHbIX MPUHLMNOB YCTPONCTBA N OYHKLUMOHMPOBAHUSA COBPEMEHHBIX CTaLMOHAPHbIX
N MOOWNBbHBLIX KOMMBIOTEPOB, TEHOEHUMIA PA3BUTUS KOMMBIOTEPHLIX TEXHOOTUN;

BnageHue HaBblkamu paboTbl ¢ onepaumoHHbIMU CUCTEMaMK, OCHOBHLIMM BMAaMM NPOrpamMmMHOro
obecneyeHmnsa gns peweHns y4ebHbix 3agad no BelOpaHHONM cneunanuaawmm,;

Hanuune NpeacTaBlieHMA O KOMMbIOTEPHbIX CETSX U UX PONIN B COBPEMEHHOM MUpe, O ©a30BbIX
npuHUMNax opraHmsaumm n ¢QYHKUMOHUPOBAHMS KOMMbIOTEPHBIX ceTen, 06 obwmnx npuHunnax
pa3paboTkn 1 PYHKLNOHUPOBAHUSA NHTEPHET-NPUITOXKEHWI;

NMOHNUMaHWEe Yyrpo3 MHPOPMALMOHHON ©Ge30NacHOCTN, MWCMNOMb30BaHME MeETOO4OB M CPeAcTB
NpOTUBOAENCTBUA 3TUM yrpo3am, cobntogeHune mep 6e3onacHocTy, npegoTspalLaloLnX He3aKoHHOe
pacrnpocTpaHeHne NepcoHarnbHbIX 4aHHbIX, COOMaeHNe TpeboBaHUN TEXHNKM 6Ee30NacHOCTU U TMTUEHBI
npy paboTe ¢ KoMNbTEPAMU N APYTUMU KOMMNOHEHTaMM LUAPOBOrO OKPYXXEHWS, MOHUMaHWe NpaBOBbIX
OCHOB MCMOMNb30BaHUSA KOMMNbIOTEPHLIX NporpaMmm, 6a3 aaHHbIX 1 paboTbl B ceT VIHTEpHET;

NMOHNMAaHNE OCHOBHbIX MPUHLMMNOB OUCKPETU3ALMM PasfNYHbIX BUOOB MHopmaLmK, yMeHune
onpefensate MHPOPMALUUNOHHBIN OOBHEM TEKCTOBLIX, rpaPnyecKkMx U 3BYKOBbIX AAHHbLIX NPU 3adaHHbIX
napameTpax OMCKPeTM3aunn, yMeHNe onNpeaensaTb CPeOHIoO CKOPOCTb Nepeaaydn AaHHbIX, OLEHMBATb
M3MEHeHne BpemMeHu nepegadun npm naMmeHeHnn MHAPOPMaLMOHHONO 00 bEMa AaHHbIX U XapaKTEPUCTUK
KaHana CBsi3W; YMEHMWE WUCMOoNb30oBaTh MPU PeLleHnn 3agad CBOWMCTBA MO3ULMOHHOWM 3anmucu 4vucen,
anropuTMa NocTpoeHus 3anmcu Ynucna B NO3NLMOHHON CUCTEME CYUCIIEHNS C 3aAaHHbIM OCHOBaHMEM U
NMOCTPOEHUS YnCra Mo CTPOKe, coaepallen 3anmcb 3TOro Yncrna B MO3MUMOHHOW CUCTEME CHMUCIEHUS
C 3afaHHbIM OCHOBAHWEM, YMEHME BbINONHATL apumeTudeckne onepaumm B NO3MUMOHHBLIX CUCTEMAX
cUnCneHns;

yMEeHUe BbINONHATE NpeobpasoBaHns NOrMYECKMX BblpaXXeHUA, MCNOSb3Ys 3aKOHbI anredpbl Normnku,
YMEHME CTPOUTbL JNTOTMYECKOE BbIPaXEHNE B OU3BIOHKTUBHOW U KOHBIOHKTMBHOW HOPMarbHbIX hopMax
no 3agaHHom Tabnuue UCTUHHOCTMK, nccnegoBaTb 06nacTb UCTUHHOCTU BbiCKa3blBaHUS, COAEpPKaLLero
NepeMeHHbIe, peLllaTb HECMOXHbIE NTOTMYECKUE YPABHEHUSI U CUCTEMbI YPaBHEHWIA;

NoHMMaHue 6a30BbIX anNropnuTMoB 0BPaABOTKN YNCIIOBOW M TEKCTOBOM MHGOPMaUUK (3anmuck Yncen B
NMO3NLMOHHON CUCTEME CUUCIIEHMS, HaXOXAEHWEe BCEX MNPOCTbIX 4YMCEN B 3agaHHOM [OuanasoHe,
0bpaboTka MHoropaspsaaHbIX LembIX YiCer, aHanns CUMBOJSbHbLIX CTPOK U ApYrnX), anropuTMOB NOMCKa
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N COPTUPOBKM, YMEHME OMpeadensiTb CrOXHOCTb M3y4aeMblx B Kypce 6a3oBbiXx anroputMoB
(cymMmnpoBaH/Me aneMeHTOB MaccuBa, COPTUPOBKA Maccua, nepebopHble anroputMbl, OBOWYHbIN
MOUCK) U MPUBOAUTL MPUMEPbI HECKONBbKUX anropuTMOB Pa3HOW CIOXHOCTU ONS PEeLIeHUs OOHOM
3agauu;

BrnafeHne yHMBepcanbHbIM S3bIKOM NPOrpamMmmMmnpoBaHust BbICOkoro ypoBHs (Python, Java, C++, C#),
npeacTaBneHnsaMmn o 6a3oBbIX TUNAX AaHHbIX U CTPYKTYpax AaHHbIX, YMEHME UCMONb30BaTb OCHOBHbIE
yNpaBnsooLwme KOHCTPYKLMM, YMEHME OCYLLECTBIATL aHann3 npeasioKeHHoW NporpaMMbl: ONpeaensaTb
pe3ynbTaTbl paboTbl NporpamMbl NPy 3af4aHHbIX UCXOOHbIX AaHHBLIX, ONPeAENnATb, NPU KaKNMX MCXOLHbIX
AaHHbIX BO3MOXXHO NOMyYeHne yKa3aHHbIX pe3ynbTaToB, BbIIBNATbL AaHHbIE, KOTOPbIE MOTYT NPUBECTU K
oLWwmnbkKe B paboTe nporpammbl, OPMyMpoBaTh NPEANOXEHNST MO YNYYLUEHUO NPOrpamMMHOro KOAa;

yMeHMe co3faBaTb CTPYKTYPUPOBAHHbIE TEKCTOBbLIE JOKYMEHTbI U AEMOHCTPALMOHHbIE MaTepuansl ¢
NCMNONb30BaHMEM BO3MOXHOCTEN COBPEMEHHbIX MPOrPaMMHbIX CPEACTB 1 061avyHbIX CEPBUCOB;

YMEHME MCMONb30BaTb 3NEKTPOHHbIE Tabnuubl ANs aHanusa, npeactaBneHns 1 obpaboTkm AaHHbIX
(BKMOYas BbIYMCIIEHNE CYMMbI, CPEAHEr0 apuMeTn4ecKoro, HanbonbLIEro N HAMMEHbLLETO 3HAYEHUN,
pelleHne ypaBHEHWUN, BbIOOP OMTMMArNbHOrO peleHusi, Nogdbop NUHUKM TpeHaa, pelleHve 3agad
NMPOrHO3MPOBaHMSA).

B npouecce usyyeHus kypca mMHcopmaTuku yrnyonéHHoro yposHsi B 11 knacce obydatowmmumcs
OyayT 4OCTUrHYThI cneayowme npeaMeTHble pesynbTaThl:

YMEHUE CTPOUTbL HEPABHOMEPHbIE KOAbI, AONycKalLwmne ogqHO3HAYHOEe AEKOAMPOBaHNE COOBLLEHNIA
(npedukcHble KoAbl), MCMONb30BaTb MNPOCTENMLIME KOAObl, KOTOPbIE MO3BONSKT OOHapyxuBaTb W
ncnpaBnsTb OLWMOKKN NpU Nepeaaye AaHHbIX, CTPOUTb Ko, 06ecnednBatoLLmnii HAMMEHbLLYIO BO3MOXHYH
CPEeaHIo ANMHY COOBLLEHUS NPY U3BECTHOM YacTOTE CUMBOJIOB, NOSICHATL MPUHLIMNBI PaboTbl NPOCTbIX
anropuTMOB CXaTusi AaHHbIX; YMEHWe pelaTb anropuTMUYECKMe 3aJadvv, CBSI3aHHble C aHann3om
rpacdoB (3agady NOCTPOEHUSA ONTUMAanbHOrO NyTW MeXAay BeplumMHamm rpada, onpeaerneHms Konnyectea
pasnuYHbIX NyTern Mexay BepMHaMU OPUEHTUPOBAHHOINO —auMKNM4Yeckoro rpacdpa), ymeHue
MCcnonb3oBaTh AepeBbsi MPU aHanu3e M NOCTPOEHUN KOAOB W ANsi NpeAcTaBneHns apnMeTUyecKmx
BbIP@XXEHWIA, NPW PELUEHUN 3a[ad noucka 1 COPTUPOBKK, YMEHWE CTPOUTb AEPEBO UMPbl NO 3a4aHHOMY
anropuTmy, paspabartbiBaTe U 000CHOBbLIBaTb BbIMIPLILLIHYK CTPATENMIO UMphI;

yMeHue paspabaTbiBaTb 1 peanun3oBbiBaTb B BUAE NporpaMmM 6a3oBble anropuTmsl,

YMEHME MCMonb3oBaTb B MporpaMMax AdaHHble pPasfuMyHbiX TUMOB C YYETOM OrpaHWYeHun Ha
AManasoH MX BO3MOXHbIX 3HAYEHUN, NMPUMEHSTb MPU PeLleHnM 3agayv CTPYKTYpbl AaHHbIX (CMUCKW,
cnoBapu, CTeKW, oyepeau, AepeBbs), Mcnonb3oBaTb 6a3oBble onepauuy CO CTPYKTypaMu OaHHbIX,
NPMMEHATb CTaHAapTHble U COOCTBEHHblE MNOAMpoOrpamMmmbl Ansi 06paboTKM YMCNOBbLIX AAHHBLIX WU
CMMBOJIbHbIX CTPOK, MCnosnb3oBaTb Npu paspaboTke nporpamm OMGRMOTEKM Mnoanporpamm, 3HaTb
PYHKUMOHaNbHbIE  BO3MOXHOCTM  WHCTPYMEHTalnbHbIX CPeacTB  cpedbl  pa3paboTkv, yMeHue
ncnonb3oBaTb CpeacTBa OTMaAKU Nporpamm B cpee NporpammMumpoBaHusi, yMEeHMe OOKYMEHTMPOBaTb
nporpamMmbl;

yMeHue co3faBaTb BeEO-CTpaHUUb;

BNageHne OCHOBHbIMU CBeAeHUAMMN 0 Basax JaHHbIX, UX CTPYKType, cpeacTBax co3fgaHnsa n paboTtsbl
C HUMU, YMEHME NCNOIb30BaTh TabNn4YHbIE (pensiuMOoHHbIE) 6a3bl AaHHLIX (COCTaBNATb 3anpochkl B 6asax
OaHHbIX, BbIMOMHATE COPTUPOBKY M NMOUCK 3anucen B 6a3e OaHHbIX, HANOMHATL pa3paboTaHHylo 6asy
AaHHbIX) U CNPaBOYHbIE CUCTEMbI; YMEHME UCMONb30BaTh KOMMNbIOTEPHO-MaTeMaTU4eckme Mogenu ang
aHanmsa

0OBEKTOB M MPOLECCOB: (POPMYNMPOBaTh LieNb MOAENUPOBAHMS, BbINOMHATL aHanu3 pe3ynbTaTos,
NONyYEeHHbIX B X04€ MOAENUPOBaHMWS, OLEHMBATb COOTBETCTBUE MOLENN MOAENNPYEMOMY 0O BEKTY nnn
npoueccy, NpeacTaBnaTb pe3ynbTaTtbl MOAENMPOBAHMSA B HArnsagHom Buae;

YMEHME  OpraHU3oBbIBATb NMYHOE NH(POPMALMOHHOE  MPOCTPAHCTBO c
NCNONb30BaHMEM PasfNNYHbIX CPEACTB LUPPOBLIX TEXHOMOMN, NOHNMAaHNE BO3MOXHOCTEN LUGPOBbLIX
CEpPBMCOB roCyAapCTBEHHbIX YCNyr, LMPOBbIX 06pa3oBaTefbHbIX CEPBUCOB;
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NMOHMMaHWe OCHOBHbIX NPUHLMNOB PaboTbl, BO3MOXHOCTEN M OrpaHUYEHUs NPUMEHEHUS TEXHOMOIMI
WCKYCCTBEHHOIO WHTENNEKTa B PasfMyHbiX 0bMacTax, Hanuvyue npencrtaBfeHnin o Kpyre pellaembixX
3ag0a4y MawwuHHOro obyyeHus (pacno3HaBaHuA, Kraccudukaumm U NPOrHO3UPOBaHUA) Hanuuve
npegcrtaeneHnin 06 Mcnonb3oBaHUN MHAPOPMALMOHHBIX TEXHONOMI B pasfinyHbiX NpodeccrMoHanbHbIX
chepax.
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TEMATUYECKOE NNAHNPOBAHUE

10 KINACC
HanmeHoBaHue pasgenos u
Ne Tem y4eBHOro npeameT Konnuectso
/ em y4ebHoro npeameTa 4acoB MporpammHoe cogepkaHune OcHoBHbIE BUAbI 4EATENBHOCTM 00y4aloLwmxcs
n/n

Pazpgen 1. UncdpoBas rpamoTHOCTb

1.1 | KomnbetoTep - 6
yHMUBepcansHoe

YCTPOMCTBO 00paboTku
OaHHbIX

TpeboBaHNsa TEXHNKN 6E30MacHOCTU U TMIMeHbI
npu paboTe ¢ KOMNbIOTEPAMU U OPYTNMU
KOMMOHEHTaMU LMPOBOIo OKPY>KEHUSI.
MpuHUMNbI paboThbl KOMMBLIOTEPOB U
KOMMbIOTEPHBIX cUCTEM. ApxuTtekTypa dooH
HenmaHa. ABToMaTU4eCKOE BbIMOSIHEHNE
nporpammbl npoueccopom. OnepaTueHas,
NMOCTOSIHHAA 1 JONTOBPEMEHHAs NamMsATh.
OOMeH AaHHbIMU C MOMOLLIbIO LLUWH.
KoHTponnepbl BHELWHUX YCTPOUCTB.
Mpsimon goctyn k namMaTn. OCHOBHLIE

TEHOEHUNN Pa3BUTUSA KOMMbIOTEPHbIX
TEXHOJI0Or1N.

AHanuauposaTb YCrOBMS UCMOMb30BaHNSA
KoMmnbloTepa 1 Apyrux AOCTYMHbIX
KOMMOHEHTOB LIMPOBOro OKPYXXEHUS C TOYKK
3peHns TpeboBaHNn TEXHNKN 6E30MacHOCTU U
rurneHbl. OnucbiBaTb COCTaBHbIE YacTu U
NpVHLMNbI paboTbl KOMNBIOTEPOB, MOBUIBHBIX
YCTPOWCTB, KOMMbIOTEPHbLIX CUCTEM.
XapakTtepun3oBaTb KOMMbIOTEPbI Pa3HbIX
NOKOJTEHU.

WNckaTtb B ceTn MIHTepHeT nHdopmaumto ob
OTeYeCTBEHHbIX creynannucTax, BHECLLMX
BKMag B pa3BMTME BbIYUCITUTENbHON TEXHUKM.
MpuBOAMTE NPUMEPI,
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MapannenbHble Bbl4UCTIEHUS.
MHoronpoLeccopHble CUCTEMBI.
CynepkomnbtoTepbl. PacnpenenéHHble
BblYMCNUTENbHbIE CUCTEMBI U 06paboTka
Gonbwnx gaHHbIX. MobunbHble UM poBLIE
YCTPONCTBA M X POfib B KOMMYHUKaLUSX.
BcTpoeHHble KoMNbIOTEpbI.
MukpokoHTponnepsl. PoboTnsnposaHHble
Npon3BOACTBa

noaTBepXaatoLme TeHAEeHUMN pasBUTUS
BbIYUCTIINTENBHOMN TEXHUKN.

MNosicHATb CYLLHOCTb napannesnbHbIX
BbluMCneHnn. NpmMBognTb NpMMeEpPbl 3agad, Ans
peLueHns KOTOpPbIX NPUMEHSAITCS
CYyNepKOMNbIOTEPHLIE TEXHOMornum unu
TEXHOMOMMKN pacnpefenéHHbIX BblYUCIEHWN.
XapakTepun3oBaTtb po6OTU3NPOBAHHbLIE
NpPoOn3BOACTBA, MOBUNbHbIE uMdpoBble
YCTPOWMCTBA 1 NX POSib B KOMMYHMKaLNAX

1.2

MporpammHoe obecneveHne

MporpammHoe obecneveHne KOMMbLIOTEPOB U
KOMMbIOTEPHbIX CMCTEM. Buabl nporpaMmmHoro
obecneyveHuns n nx HazHavyeHme. OcobeHHoCTH
nporpammMHoro obecneyeHnsi MOBMMbHbIX
YCTPOWCTB.

MapannenbHoe NporpaMmmMmupoBaHue.
CuctemHoe nporpaMmHoe  obGecneyeHue.
OnepaumnoHHble CUCTEMBI. YTunutbl.
OpanBepbl  ycTponcts. WHcTannauma w
AeVHCTannsaums nporpaMMHoro obecneveHus.
dannosble cuctemsl. [NpruHUMNbI

pasMeLLeHnsa 1 UMeHoOBaHWA halninos B
AonroppemeHHon namaTtu. LabnoHsl gna
onucaHus rpynn dpannos.

PaboTaTb ¢ rpacuyeckum nHTepencom
onepaumoHHon cuctembl (OC), cTaHgapTHBIMK
1 cnykebHbIM1 NPUNOXEHUAMU, PannoBbIMU
MeHemKepamum.

CooTHOCKTb BUAbI NMULEH3WI Ha
ncnonb3oBaHWe NPorpaMMHoro obecneveHms
N NOPSIAOK €ro NCMONb30BaHUSA U
pacnpocTpaHeHus. MNpueoanTb NpuMepsl
nponpueTapHoro n ceo6oagHoOro
nporpammMHoro obecneveHus,
npeAHasHa4YeHHOro Ans peLeHnst OgqHUX u
Tex e 3agayv. HasbiBaTb OCHOBHbIE
npaBoOHapyLUEHUS, UMetoLMe MecTo B
obnacTtu ucnonb3oBaHWsi NPOrpaMMHOro
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3akoHogaTtenbcTBO Poccuiickon degepauum B
obnacTtu nporpaMMHoOro obecneveHus.
JIueHnanposaHue nporpammHoro obecneyeHus
n umdpoBbIX pecypcos. NponpuetapHoe 1
cBoboaHoe nporpamMmMHoe obecneveHue.
KoMmmepueckoe n HekoMmepyeckoe
ncnornb3oBaHMe NporpaMMHoOro obecneyeHus un
undpoBbix pecypcoB. OTBETCTBEHHOCTb,
yCTaHaBnuBaemasi 3aKoHO4aTeNbCTBOM
Poccuiickon denepaunn 3a HernpaBoMepHOEe
Mcnonb3oBaHMe NporpaMMHOro obecnevyeHns un
LMdpPOBLIX pecypcoB

obecneyeHnsi, U OTBETCTBEHHOCTb 3a

HUX, npeaycMOTPEHHYHO
3aKoHOoOaTeNbCTBOM Po.
lpakmuyeckue pabomsbi:

1. UHcmannauus u deuHcmannsauus npoapamm

1.3.

KomnbloTepHble ceTn

MpuHUMNBI  MOCTPOEHWss KM annapaTtHble
KOMMOHEHTbI KOMMbIOTEPHbIX CETEN.

CeTeBble npoTokonbl. CeTb MIHTEPHET.
Apnpecauus B ceTu NHTepHeT.

MpoTokonbl cteka TCP/IP.

Cucrema gomeHHbIX MMEH. PasgeneHune |P-
CeTW Ha NoACETU C MOMOLLbI0 MacokK
nogceten. CeteBoe agMMHUCTPUPOBAHME.
Mony4eHne gaHHbIX O CETEBLIX HACTPOMKax
KomnbtoTepa. [poBepka Hann4ums ceasun

MosICHATL NPUHLMNBI NOCTPOEHUS
KOMMbIOTEPHBLIX CETEN. BbISBNATL
obLee 1 pasnuunsa B opraH1M3aLlum
nokarnbHbIX U rnodanbHbIX
KOMMbIOTEPHBbIX ceTen. NpmBoanTb
npumepsbl NpoTokonos cteka TCP/IP ¢
onpenenéHHbIMnN PyHKUNAMMN.
Mcnonb3oBaTb Macku noaceten AOns
pa3buenus IP-ceTn Ha noaceTw.
MpumMeHaTb nporpaMmmHoe
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¢ yanom ceTtn. OnpeagenexHve mapLipyTta
ABWKEHUSA NakeToB.

Buabl gesitenbHoCcTM B ceTu VIHTEpHET.
Cepsucbl MHTepHeTa.
"eoMHOpMaLMOHHbIE CUCTEMDI.
"eonokaunoHHbIE CepBUCHI peanbHOro
BPEMEHMU (Hanpumep, nokaumns MobubHbIX
TenedoHoB, onpeaeneHne 3arpy>XeHHOCTH
aBTOMarucTpanewn), UHTEPHET-TOProBnS,
OpoHMpOBaHNEe BUINETOB U MOCTMHULL.
"ocyaapCTBEHHbIE 3NEKTPOHHbIE CEPBUCHI U
ycnyrn. CoumanbHble CeTn — opraHu3aums
KONMNEeKTUBHOIoO B3aMMOAENCTBUSA 1 obMeHa
AaHHbIMK. CeTeBOW 3TUKET: NpaBuna
noseaeHus B kubepnpocTtpaHcTee. [pobnema
NOASTMHHOCTM MOMYyYEHHON MHOPMaLUN.
OTkpbITble 06pa3oBaTenbHble pecypchbl

obecneyeHne ana  nNPoOBEPKM
paboToCcnocobHOCTU CETMU.

1.4

NHdopmaumoHHas
BesonacHoCTb

TexHOreHHble 1 9KOHOMUYECKME Yrpo3bl,
CBsi3aHHblE C UCNONb30BaAHNEM
NHEPOPMALMOHHO-KOMMYHMKALMOHHbIX
TexHonorun. O6wme npobnemsl 3awmThbI
MHdopMaL M N MHOPMaLMOHHOM
6esonacHocTn. CpeacTea 3allunThl
MHOpPMaLUKN B KOMNbIOTEPAX,

XapakTtepun3oBaTb CyLLHOCTb NOHATUN
«MH(OPMaLMOHHas 6e30MacHOCTbY, «3aluTa
MHdopMaLmny.

dopmynmMpoBaTb OCHOBHbIE NpaBuna
MHdopmaLMoHHOM Be3onacHoCcTu.
AHanusnpoBaTb 3akoHoAaTenbHyto 6asy,
KacaroLyocsa MHpopmaLMOHHON
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KOMMbIOTEPHbIX CETAX U
aBTOMaTMU3MPOBAHHbIX

NHOPMALMOHHBIX CUCTEMAX.

lMpaBoBoe obecneyeHune

NHOPMaLMOHHOM 6e30NacHOCTH.
MpepoTBpaLLeHve

HECaHKLUNOHUPOBAHHOIO 4OCTYyNa K IMYHON
KoHdmaeHumansHon nHdopmaumn,
XpaHsLLencs Ha nepcoHanbHOM KoMMbloTepe,
MOBUNbHBLIX YCTponcTBax. BpegoHocHoe
nporpammMmHoe obecneyeHune n cnocobbl
60pbObI C HUM. AHTUBMPYCHbIE NPOrpPaMMbl.
OpraHusaumsa NMYHOro apxmsa MHopMaLmn.
PeasepBHoe konupoBaHue. MaponbHas 3awuTa
apxmBa.

WncpposaHme gaHHbIX. CUMMETPUYHbIE U
HeCUMMETPUYHbIE WNGPbI.

Wndppbl npocTon 3ameHsbl.

Wndpp Liesaps. Wndp BuxeHepa.

Anroput™m wndpposaHms RSA.

©esonacHocTu.

MpumMeHaTb cpeacTBa 3awmThl
MHdopmaLmu: bpaHamayapsbl,
aHTMBUPYCHbIE NPOrpaMmel,
naponnpoBaHue 1 apxmempoBaHue,
wundposaHue. NMpegoTepawiatb
HECaHKLMOHMPOBAaHHbIA 4OCTYN K
FNINYHOWN KOHMAEHUMaNbHON

MHG OpPMaLMN, XpaHALLENCS Ha
nepcoHanbHOM KOMMbLIOTEpPE,
MOOWNBHLIX YCTPONCTBAX.

lMpakmuyeckue pabomsi:
1. AHmusupycHbie npozpammsi.

2. lllugpposaHue OaHHbIX
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Pazpgen 2. TeopeTniyeckme oCHOBbl MHDOPMATUKH
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2.1

MpeacTtasneHue
nHdopmaumn B
KoMnbloTepe

19

UHbopmauus, oaHHbIE N 3HAHWKS.
MHopmaumnoHHble npouecckl B npupoae,
TexHuKe n obLiecTtee. HenpepbliBHbIE U
ONCKPEeTHbIe BEMNYMHBI U CUrHanbl.
HeobxogmmocTb AgnckpeTnsaumm
NMHopmaL M1, npegHa3HayYeHHOW Ans
XpaHeHud, nepegaym n obpaboTtkm B
LMdpPOBLIX CMCTEMAX.

[BonyHOE KOaMpOBaHUe.

PaBHOMepHbIE 1 HepaBHOMEPHbIE KOAbI.
[ekoampoBaHue coobLLEeHWI, 3annCaHHbIX C
NMOMOLLbIO HEPaBHOMEPHbIX KOAOB. Ycnosue
®daHo. lNocTpoeHne ogHO3HAYHO
aekoampyeMbix KOAOB C NOMOLLBIO AepeBa.
EQMHMLEBI M3MepeHus KonmyecTBa
nHpopmaumm. AngaBuTHLIN NOAX0A K OLIEHKe
KonuyecTtsa nHpopmauuu.

Cuctembl cuncnenuns. PassépHyTas 3anmch
LenbiX 1 ApobHbIX Yncern B NO3ULMOHHON
cucteme cumncneHnsa. Ceonctea No3nLUOHHOM
3anucuy Yyucna: Konnm4yecTso undp B 3anucu,
npu3HaK 4enUMOCTU YMcna Ha OCHOBaHMe

MOAAICHATL CYLWHOCTb MOHATUN

«MHOPMaLMSAY», «AaHHbIE», «3HAHUNAY.
Pewatb 3agayun Ha namepeHme

MHOPMaLMK, 3aKITIOYEHHON B TEKCTE, C
nosuumm andasmTHOro nogxoaa (B
NPeAnonoXeHUN O paBHOM BEPOSTHOCTU
NosiBNEHNS CUMBOSOB B TEKCTE).

MoscHATE HEO6XOAUMOCTb U CYLLHOCTb
OUcKpeTusaumm Npu XxpaHeHuu, nepegaye u
00paboTke AaHHbIX C MOMOLLbIO

KOMMNbIOTEPOB.

MprBOANTL NPUMEPBLI PABHOMEPHbIX U
HepaBHOMepHbIX kogoB. KognposaTb U
aekoauposaTtb COOBLLEHNS C

NCNoONb30BaHMEM PaBHOMEPHbIX U
HepaBHOMEPHbIX KogoB. CTpouTb

npedukcHble koabl. Knaccmndpuumposatb
CUCTEMbI CYUCTIEHUS.

BbINONHATL CpaBHEHME 4ncern, 3anuCaHHbIX B
OBOWYHOMN,
BOCbMEPUYHOWN "
CUCTEMAX CHUCNEHNS.

OcyLecTBnsATL NEpPEBOS UMcen mexay
OBOWYHOW, BOCbMEPUYHOM

LecTHaguaTepu4Hom
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CUCTEMbI CYMCNEHNs. AnropuTm nepeeoga
Lenoro 4ncna u3 P-M4Hon CUCTEMBI
CUMCNEHUA B AECATUYHYIO. ANrOpUTM
nepeBoaa koHe4YHon P-nyHo apobu B
AecAaTU4Hy0. ANropMTMm nepesoja Lienoro
yuncna U3 AecATU4YHOM CUCTEMbI CYMCNEHUS B
P-nynyto. MNMepeBon KOHEYHOW AeCATUYHOM
apobu B P-nynyto. [IBonyHas, BocbMmepudHas u
LeCTHaguaTepuyHas CUCTEMbI CHUCTIEHMS,
CBA3b Mexay HUMu. ApnpmeTundeckmne
onepaumm B NO3NULNOHHbBIX CUCTEMAX
cYncneHus.

KoguposaHue TekctoB. Kognposka ASCII.
OpHob6anTHbIE KOAMPOBKM.

Ctangapt UNICODE.

KoanpoBka UTF-8. OnpenenexHune
WHpopMaLMOHHOTO  OB6bEéMa  TEKCTOBbIX
COOOLLIEHUN.

KoanposaHue N306paxKeHn. OueHka

MHpopmaumoHHoro obbémMa rpacduyeckmx
AaHHbIX MNpU  3adaHHbIX paspelleHnn K
rnybuHe koagupoBaHua LBeTa. LlBeToBble
mogenu. BektopHoe

n UJeCTHa,D,LLaTepVI‘-IHOﬁ cucremamMmum CHMUCneHuA.
BbINOMHATL CrOXEeHWe 1 Bbl4MTaHne vncen,
3anncaHHbIX B JBOWNYHOMN, BOCbMGpW—IHOVI n
UJeCTHaﬂLlaTepMHHOVI cucremax CHMUCreHumA.

OcywectBnsaTe  KoAUpoOBaHWE  TEKCTOBOM
WHopMaLMmM C MNOMOLWbBI  KOAMPOBOYHbIX
Tabnuuy,

Onpegenate  MHGAOPMAUMOHHBIA ~ OOBEM
TEeKCTOBbIX coobLeHni B pasHbIX
KOOUPOBKax.

BbluncnaTte pasmep LBETOBOW NanuTpbl NO
3Ha4eHuo BUToBON rMyOBUHLI LBETa.
Onpegensatb pasmepbl rpaduryecknx gannos
NPy U3BECTHbIX pa3peLLeHnn n rnybuHe
KOAMpOBaHus LBeTa. Bblumcnatb
NHPOPMaLMOHHbBIN 06BEM LnpoBoWA
3ByKO3anucum no YyactoTe AUCKpeTM3auun,
rnybuHe KOAMPOBAHWS U BPEMEHM 3anncu.

Mpakmuyeckue pabomai:
1. [uckpemusayus 2paguyeckol
UHopmayuu.

2. Huckpemusayus 38ykoeou
UHgopmayuu
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KogmpoBaHue. PopmaThl rpadmyecknx dannos.

TpéxmepHasa rpaduka.

dpakranbHas rpaduka. KognposaHue
3Byka. OueHka MHopMaunoHHOro obbéma
3BYKOBbIX JaHHbIX NPU 3a4aHHbIX YacToTe
ANCKpeTU3auumn n paspagHocTm
KoanpoBaHusi
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2.2

OcHoBbl anrebpbl NOrMKm

14

Anre6bpa noruku. NoHATNE BbICKa3blBaHWSI.
BbickasbiBaTenbHble hopMbl (NpeankaThl).
KBaHTOpbI CyLLECTBOBAHUS 1 BCEOOLLHOCTMW.
Jlornyeckme onepaummn. Tabnmubl MICTUHHOCTW.
Jlornyeckme BbipakeHus.

Jlornyeckune ToxagecTea.

[loka3aTenbCTBO NIOrMYECKUX TOXOECTB C
NMOMOLLIbIO TabnnL, MCTUHHOCTW. Jlornyeckne
onepauum 1 onepaumm Hag MHOXECTBaMU.
3akoHbl anrebpbl NOrMKN. KBMBANEHTHbIE
npeobpa3oBaHnsi MOrMYECKUX BbipaXXeHUIA.

Nornyeckne ypaBHEHUS U CUCTEMbI YPABHEHUIA.

Jlornueckne dyHkumMn. 3aBUCUMOCTb
KOSiMyecTBa BO3MOXHbIX FIOMMYECKUX PYHKLININ
OT KOSNiM4yecTBa apryMeHTOB.

lNonHblE CUCTEMBI NOMMYECKNX

MpuBoaMTb NpUMEpPbl  3MNEMEHTAPHbLIX W
COCTaBHbIX BblCKa3blBaHWUM.

PasnnyaTtbh BbiCKasblBaHNA 1 NpeankaTbl.
YcTaHaBnvBaTb CBA3b Mexay anrebpon noruku
M TEOPMEN MHOXECTB. BbluncnaTtb 3Ha4YeHus
NOrNYECKMX BbIPAXXEHUN C NOMMYECKUMMU
onepaunaMmn KOHbIOHKUMW, AN3BHOHKLMN,
WHBEPCUN, UMNITUKALUNN, SKBUBANEHLMN.
MpoBoanTb aHanM3 Tabnuy, UCTUHHOCTMW.
CtpounTtb Tabnuubl NCTUHHOCTM NOMMYECKNX
BblpaxkeHnn. OcyLLeCTBNATL 3KBMBAIEHTHbIE
npeobpas3oBaHns TOrMYECKNX BbipaXKeHUN ¢
Mcrnonb3oBaHNMEM 3aKOHOB anrebpbl NOrnKu.
OcyuecTBnatb NOCTPOEHNE  JIOMMYECKOro
BbIpa)eHUs1 C JaHHOWN

26



PYHKLMNA.

KaHoHn4eckne opmbl TOrm4ecKnx
BblpaxeHuin. CoBepLUEHHbIE AN3bIOHKTUBHbLIE U
KOHBIOHKTUBHbIE HOpManbHble OopMbl,
anropuTMbl UX NOCTPOEHUs No Tabnuue
WUCTUMHHOCTK. Jlornyeckme anemMeHThbl B cocTaBe
kKomnbtoTepa. Tpurrep. CymmaTtop.
MHoropaspagHbi cymmatop. lNoctpoeHune
CXEeM Ha NorMyecknx arnemMeHTax no 3agaHHomy
NOrnM4YeCcKoMy BbIpaXKeHuto. 3anmcb
NOrMYEeCKOro BbIpaXKeHUs No Norn4eckom
cxeme.

Tabnmuen NCTUHHOCTU U ero ynpoLLeHune.
PelwwaTb npocTble nornyeckme ypaBHeHUS U
CUCTEMbl YpaBHEHUN. XapakTepusoBaTtb
NOrn4eckme aNneMeHTbl KoMnbloTepa.
lMoACHATL YCTPOMUCTBO cyMmmaTopa u
Tpurrepa.

3anucbiBaTh NIOrMyeckoe BblpaXeHue no
NOrn4eckom cxeme.

CTpouTb CXeMbl Ha NOrMYECKMX arnemMeHTax
no 3aj@aHHOMY NOrM4YeCKOMY BblPaXXeHUIO.
lMpakmuyeckue pabomsi: 1. [locmpoeHue u
aHarnu3 mabnuy ucmuHHocmu 8 mabnu4yHom
npoueccope

2.3

KomnbtoTepHas
apugpmeTurka

MpeacTaBneHue Lenbix Yicen B namaTn
KomnbtoTepa. OrpaHN4YeHHOCTL AnanasoHa
yncen nNpu orpaHMYeHnn KonuyecTea
paspsiaoB. [NepenonHeHne paspsaHoOn CeTKu.
BessHakoBble 1 3HaKoBble AaHHble. 3HAKOBbIV
ouT. IBOUYHbI OONONTHUTENBHbLIN KOA
oTpuuaTenbHbIX YMCEr.

MobutoBkie normnyeckme onepauum.
Jlornyeckui, apupmMeTUYeCcKni "
umknnyeckun casurun. LndpposaHune

MonyyaTb BHYTpEeHHee npeacraBneHne
LenbiX N BELECTBEHHbIX YNCEN B NaMATU
KOMMbloTepa; onpeaensatb N0 BHyTPEHHEMY
KOAy 3HayeHue yncna. XapakrepusoBaTb
©e33HaKkoBbl€ 1 3HAKOBbIE AaHHbIE.
MoscHATb nopsgok BbINOSIHEHMS
apumeTmyecknx onepauun ¢ uUensiMm wn
BELLLECTBEHHBIMW YMCNamMm B npoueccope.
MpuMeHATb NobuToBbLIE NOrMyeckme
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c NOMOLLIbHO nobmutosomn
«mcknovatoree UN».

MpeacTaBneHne BELECTBEHHbIX YACEN B
namsaTn KoMnbtoTepa. 3Havalas 4acTb u
nopsaok yncna. [AnanasoH 3HavyeHumn
BelLeCcTBeHHbIX Yncen. Npobnembl xpaHeHus
BELLECTBEHHbIX YNCEN, CBA3aHHbIE C
orpaHu4yeHneM KonuyecTBa paspsaos.
BbinonHeHne onepaunin ¢ BeLEeCTBEHHbLIMU
yncrnamu, HakonneHne owmnbokK npu
BbIYMCIEHUSAX

onepauuu

onepaummu.

Xapaktepu3oBaTb npeactaBneHne U
XpaHeHne B MaMsaTU  KOMMNbtOTEpa
BELLECTBEHHbIX YnCen.
MoACHATE  MPUYMHbI
ownbok  npu
BELECTBEHHbIMM
lNMpakmu4yeckue pabomsbi:

1.  W3ydeHue nopas3psiOHO20 MalUHHO20
npedcmaeneHuss UenbiXx U 8eWeCmBeHHbIX
yucen

HaKornJjieHnA
BbIMUCINEHUNAX C
yucnammn.

Wtoro no pasgeny 40

Paspgen 3. Anroputmbl 1 nporpaMMmMpoBaHue
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3.1

BeegeHue B
nporpammMmpoBaHue

16

OnpepeneHne BO3MOXHbIX pe3ynbTaToB
paboTbl NPOCTENLINX anropuTMOB
yrnpaBneHust UCNONHUTENAMU U
BblYUCINTENbHbIX anropuTMOB.
OnpegeneHne MCXOAHbIX AaHHbIX, NpY
KOTOPbIX anropMtTM MOXeT AaTb TpebyeMbin
pesynbTarT.

OTanbl pelLeHns 3agad Ha KoMMbloTepe.
MHcTpyMeHTanbHble cpeacrea:
TpaHCnATOpP, OTNaAuYMKK,
npodunmnpoBsLUKnK. Komnunaumsa un
NMHTepnpeTaunsa nporpamm.
BupTyanbHble MalUUHBbI.
MHTerpmupoBaHHaa cpeda pa3paboTku.

BbisicHATb pe3ynbTaT paboTbl anroputMa ans
NCMONHUTENS NPW 3a4aHHbIX UCXOAHbIX
AaHHbIX, onpeaensTe BO3MOXHbIE UCXOOHbIE
[AaHHble A5 U3BECTHOrO pesynbTara.
MpvBOAMTL NPUMEPbLI anNropUTMOB,
coaepxalyux nocrnegosaTenbHbIe,
BETBSILLMECS U LUKITNYECKME CTPYKTYPbI.
AHanuanpoBaTb LMKINYECKUE anropuTMbl Ans
ncnonHuTens. BolaenaTb aTanbl pelueHms
3aJa4M Ha KOMNbloTepe.

MOSICHSATb CYLLHOCTb BblAENEHHbIX 3TaMnoB.
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MeToabl oTnaaku nporpamm. icnonb3oBaHue
TpaccuMpoBOYHbIX Tabnuy,. OTnagoyHbI
BbIBOA. [lowaroBoe BbINOMHEHNE NPOrpaMmbl.
Toukn octaHoBa. NpocmoTp 3Ha4YeHUI
NnepeMeHHbIX.

Asblk nporpammuposanua (Python, Java, C++,
C#). Tunbl AaHHbIX: LENOYUCNEHHbIE,
BELLEeCTBEHHbIE, CUMBOJIbHbIE, NOrnMYecKkue.
BeTtBneHus.

CnoxHble ycrnosus. Linknel ¢ ycnosmnem.
Linknbl no nepeMeHHOMN.
B3anmosameHsaeMoCTb pasnnyHbIX BUAOB
uuknos. MHBapuaHT umkna. CoctaBneHme
LMKNa C UCMNoNb30BaHMEM 3apaHee
onpefenéHHoro nHBapuaHTa uumkna.
[lokymeHTMpoBaHMe NporpamMmm.
VMcnonb3oBaHMe KOMMEHTapPUEB.

MoaroToBka onucaHusi NporpamMmebl n
WHCTPYKLMM ANs Nonb3oBaTens.

Anroputmbl 06paboTkn HaTypanbHbIX

ymcen, 3anMcaHHbIX B MO3ULMOHHbIX
CUcTemax cumcneHust: pasbueHme 3anuncu
yncna Ha oTAaenbHble UMdpbl, HAXOXOeHne
CyMMbI 1 Npoun3BeaeHmns undp,

HaxoXaeHne MakcumarbHOW

OTtnaxusaTtb NporpaMmmbl C NOMOLLbIO
TPaACCMPOBOYHbIX Tabnuy n ¢
NCrnonb3oBaHMeM BO3MOXHOCTEN OTNlaguunka
cpenbl nporpammupoBanns. CoctaenaTb
OOKyMEHTauuMIo Ha nporpammy.
PaspabaTbiBaTbh M peann3oBbiBaTb Ha
A3blke NPOrpaMMMpPOBaHNS anropuTMbl
00paboTkKM LenbIxX Yicern, B TOM 4Yucne
nepebopHble anroputmbl. PaspabatbiBatb
nporpamMmmbl Anst 06paboTkM AaHHbIX,
XpaHsALWMXCs B TEKCTOBbIX hannax.
lMpakmu4yeckue pabomsbi:

1. BbideneHue u o6pabomka yugpp
uesi020 yucna 8 pasfu4yHbIX cucmemax
CYUCIIEHUS C UCronb308aHueM onepauyull
uernoyucrieHHol apughmemuku.

2. PeweHue 3aday memooom rnepebopa.

3. Obpabomka OaHHbIX, XPaHSUWUXCS 8
¢patinax
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(MUHUManNbHOW) LMdPLI.

HaxoxnaeHue Bcex NpoCTbiX YMCen B
3agaHHoOM ananasoHe. Npepacraenenne yncna
B BUAe Habopa NpoCTbIX COMHOXUTENEN.
ANropuT™M GbICTPOro BO3BEAEHUS B CTEMNEHb.

O6paboTka AaHHbIX, XPaHSALLNXCS B
dannax. TekcToBble U ABONYHbIE
dannel. Pannossle NnepemeHHbIe
(cpavinosble ykasatenu). YUteHue 13
¢anna. 3anucb B hann
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3.2

BcnomorartenbHble
anropuTMbl

PasbueHne 3apaun Ha nopgs3agayu.
Mognporpammebl (Npouenypbl U YHKUMK).

Pekypcus. PekypcuBHble 006beKTbl
(cbpakTanel). PekypcmBHble npoueaypbl 1
yHKUUN.

VMcnonb3oBaHue cTeka Ans opraHnsauum
PEKYPCUBHbIX BbI3OBOB. VIcnonb3oBaHne
cTaHgapTHom 6ubnMoTekn s3bika
nporpammupoBaHus. MNogknoyeHne
6mMbnmnoTek NnoagnporpaMm CTOPOHHMUX
npounssogutenen. MogynbHbIN NPUHLKN
NMOCTPOEHUS NporpamMmm

Pa3buBaTb 3agayvy Ha noasagauu.
OdhopMnsTb NOrMYEcKkn LENOCTHBLIE UIK
nosTopsioLmnecs oparMeHTbl NporpaMMbl B
BMAe noanporpaMm. MosicCHATb CYLHOCTb
PEKYPCMBHOrO anroputma.

HaxoguTb pekypcuBHble OOBbEKTLI B
okpyxatowwem mupe. Onpegensatb
pesynbtaTt paboTbl NPOCTOro
pekypcuBHOro anroputma. lcnonb3oBaTb
CTaHgapTHble GubnMoTekn nognporpamm
A3blka NPOrpaMMMpoBaHnst, GUGNMOTEKN
CTOPOHHMX nNpounssoaunTenen. MNpumMeHsTb
MOAYIbHbIA NPUHLUMN Npu pa3paboTke
nporpamm.

lNpakmu4eckue pabomei:

1. Ucnonb3osaHue nodrnpoespamm
cmaHOapmHoU 6ubnuomeku s3biKa
rpoepamMmMupOBaHUs.

2. Paspabomka rnnodnpoepamm.

3. PekypcusHble nodnpozspammei.

4, MoQynbHbIt NpUHYUN NOCMPOEHUSs
npozpamm
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3.3

YncneHHble MeToabl

YuncneHHble meToabl. TOYHOE M NPUONMKEHHOE
pelleHnst 3agayn. YmcneHHble meToabl
peLleHnst ypaBHEHUI: MeToq nepebopa, meToa
NoNnoBMHHOro aenenus. MpnbnumxéHHoe
BblYMCIIEHNE OJIMH KpMBbIX. Bbluncnenne
nnowanen uryp ¢ NOMOLLbI YUCIIEHHbIX
MeToAOoB (MeToA NPSMOYrofIbHUKOB, METOA
Tpaneuwun). NMNonck makcumyma (MMHUMYyMa)
dYHKLMM OOHOWN NepeMeHHON MeTo40M
NMOJSTOBMHHOIO AeneHus

MosAICHATE NPUHUUNBI PpaboTbl YACNEHHbIX
METOAOB, pPasHULy MexXay TOYHbIM U
NPUONMXKEHHBIM peLLIEHNAMMN
BblYMCNNTENbBHbIX 3a4ay.

PaspabaTbiBaTb U OTNaxuBaTb NpOrpaMmmbl,
peanusyoLime YACNEHHbIE METOAbI peLLEHNS
ypaBHEHWI, NPUONMKEHHOE BblYMCIIEHNE
OJINH KPUBbIX

W nnowagen uryp, NONCK Makcumyma
(MMHUMYMa)  PYHKUMM  OOHOM

nepemMeHHon. lpakmud4eckue
pabomsi:

1. YucneHHoe peweHue ypagHeHUudl.
2. lpubnuxéHHoe ebiqucrieHue OnuH
Kpuebix u rinowaded ghuayp.

3. Mouck makcumyma (MUHUMyMa)
yHKUUU
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3.4 | AnropuTtmbl o6paboTkm 5 O6paboTka CMMBOSbHbBIX AAHHbIX. Ncnonb3oBaTb BCTPOEHHbIE OYHKLMM
CUMBOJbHbIX OAaHHbIX BCTpoeHHbIe (byHKLl,I/IVI A3bIKa A3blka NporpamMmMmpoBaHua ang o6pa60TK|/|
NporpaMMupoBaHus Anst 06paboTku CUMBOJbHbIX CTPOK. PaspabaTtbiBath u
CUMBOJIbHbBIX CTPOK. AJ‘IrOp!/.ITMbI 0bpaboTkm OTNaXM1BaTh NPOrpaMMbI, peanuayioLme
CMMBOITbHBIX CTPOK: MOACHET KoMn4ecTea TMNOBbIE ANFOPUTMLI 06PaGOTKM
NnosiBNEHUI CMMBOSa B CTPOKe, pa3dnerHune
CTPOKM Ha crnosa no nNpobenbHbIM CUMBOMaM, CAMBOTBHbLIX AGHHBIX Ha BbIGPAHHOM
MOWCK NOACTPOKM BHYTPWU OAHHOM CTPOKW, A3bIKE NIPOrpaMMMpOBaHMS.
3amMeHa HaiAeHHOM MOACTPOKM Ha APYTYIo lMpeobpasoBbiBaTh YNCa B CUMBOSIbHYHO
CTpokKy. 'eHepaunsa Bcex CrioB B HEKOTOPOM CTpoKy 1 obpaTHo. lpakmuyeckue
andgasuTe, YAOBNETBOPSAIOLWMX 3a4aHHbIM pabomsbi:
orpaHuyeHunsam. lNpeobpasoBaHne ymcna B 1. TNocumeosnbHass obpabomka cmpok. 2.
CMMBOJIbHYIO CTPOKY 1 0BpaTHO Obpabomka cmpoK C UCMNoAIb308aHUEM
¢yHKyul  cmaHOapmHou  6ubriuomeku
A3bIKa rpoepamMmupoB8aHUs.
3. leHepayus ecex crnoes, ydoeriemeopsouiux
3a0aHHOMY yCr108Ut0
3.5 | Anroputmbl 06paboTkm 10 MaccuBbl U NocnegoBaTenbHOCTU Yncern. MpnBOANTL NPUMEpPBLI OOHOMEPHbIX U

MaccnBoOB

BblumcneHne o600LLEHHBLIX XapaKTEPUCTUK
3NeMeHTOB MaccuBa UM YNCHoBOM
nocrnegoBaTenbHOCTU (CYyMMb,
npou3BeaeHuns, cpeaHero
apugmeTn4ecKoro, MMHMManbHOro 1
MaKCUMarnbHOro afeMeHTOoB, KonmyecTBa
9NEeMEHTOB,

ABYMEpPHbIX MaccuBoB. NpuBoanTb
npumepbl 3aa4y U3 NoBCeAHEBHOW
XKM3HM, NpeanonaratoLmx
1Cronb30BaHNe MacCUBOB.

Pa3p368TblBaTb n oTnaxuBatb nporpamMmmsbl,

peannsyruine TurnoBble
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yAOBNETBOPSHOLLNX 3agaHHOMY
YCINOBMIO). JInHenHbIN nouck
3aaHHOro0 3Ha4YeHMs B MaccuBe.
CopTupoBka 04HOMEPHOro MaccuBea.
MpocTble MeToabl COPTUPOBKM (MeToq
ny3blpbka, MeTog Bblbopa, CopTUpOBKa
BCTaBKaMu).

CopTtupoBka cnusaHueMm. bbicTpas
COpTUpOBKa MaccuBa (anroputm
QuickSort).

[BOWYHBIN NOWCK B OTCOPTUPOBAHHOM
maccuse.

[IByMepHble MaccuBbl (MaTpupl).
AnroputmMbl 06paboTku OBYMEPHbIX
MaCCUBOB: 3arofHeHNe OBYMEPHOTO
YMCMNOBOro MaccmBa no 3afaHHbIM
npasunam, nouck anemMeHTa B AByMEPHOM
MaccuBe, BblYMCIIEHVME MaKCUMyma
(MMHMMYMa) Y CyMMbl 311EMEHTOB
ABYMEPHOro MaccuBa, NepecTaHoBKa CTPOK
n cTonbuoB ABYMEPHOro MaccuBa.

anroputmbl 06paboTKn OQHOMEPHbBIX U
ABYMEPHbIX MacCMBOB, Ha BbIOPAHHOM si3blke
nporpammupoBanus. lpakmu4yeckue
pabomoi:

1. 3anonHeHue maccusa.

2. BbiyucrieHue 0606WEHHbIX
Xxapakmepucmuk maccuea (4ucrosou
nocnedosamesnibHocmu). 3. lMouck
MUHUMasbHO20

(MakcumaribHO20) ariemMeHma 8 4Yucsi080M
Mmaccuse.

4, JluHelHbIU nouck 3a0aHHO20 3Ha4YEeHUSs
8 maccuse.

5. lMpocmbie MmemodblI copmuposKu
maccuea.

6. Bricmpasi copmupoeka mMaccusa.
7 J180UYHBIU MOUCK.

8. O6pabomka mampuu.
9

AHarnus 0aHHbIX
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Wtoro no pasgeny 44

Pazpgen 4. UHdopmMmaLMOHHbIEe TEXHONOIrnn

4.1 | ObpaboTKka TEKCTOBLIX 6
OOKYMEHTOB

TeKcToBbIM NpoLeccop.

PepnaktupoBaHue n popmatmpoBaHue.
MpoBepka opdorpapun un  rpammaTuki.
CpeactBa noncka n aBTo3aMeHbl B TEKCTOBOM
npoveccope.

Ucnonb3oBaHue ctunen. CTpyKTypupoBaHHbIe
TEKCTOBblE JOKYMEHTbl. CHOCKM, OrnaBsrneHue.
KonnektnsHasa paboTa c JOKyMeHTamu.
MHCTpYMEHTbI peLeH3MpoBaHns B TEKCTOBbIX
npoueccopax. ObnayHble cepBuchl. [lenosas
nepenucka. Pedepar. Npasuna untuposaHms
NCTOYHUKOB 1 0QOpPMIIEHNS
Bubnuorpaduyeckmx ceoinok. OpopmneHve
cnncka nutepaTtypbl. 3HaKOMCTBO C
KOMMbIOTEPHOM BEPCTKON TEKCTA.
TexHunyeckune cpeactea BBOAA TEKCTa.
CneumanuanpoBaHHble cpeacTea
pefakTUpOBaHUSA MaTeMaTUYECKNX TEKCTOB

PaspabaTbiBaTb CTPYKTYpPY OOKYMEHTA.
Mcnonb3oBaTbh cpeacTBa aBToMaTmMsaumm npu
co3gaHum gokyMmeHTa. MNpuMeHsaTb npasuna
UMTUPOBAHNS UCTOYHUKOB Y OCOPMITEHNS
onbnuorpaduyecknx ccoinok. MNpruHumaTtb
yyacTue B KONneKkTuBHon pabote Hag
OOKYMEHTOM.

BbinonHaTe Habop © NpOCTyl0 BEPCTKY
MatemaTuyeckmx TekcToB. [llpakmudyeckue
pabomsbi: 1. Bépcmka OokymeHmos c
MamemMamuyecKkumu opmynamu. 2.
MHozocmpaHu4Hbie OOKYyMeHmkI. 3.
KonnekmueHas paboma ¢ dokymeHmamu
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4.2

AHanus gaHHbIX

AHanna gaHHbix. OCHOBHble 3aa4n aHanusa
AaHHbIX: MPOrHO3MpoBaHuWe, Kraccudukauus,
Knactepusaumsi, aHanm3 OTKITOHEHWIA.

rlpVIBOD,VITb npunMepbl 3agad aHann3a AaHHbIX.

MosICHATL Ha NpMMepax nocneaoBaTenbHOCTb
pelueHns 3aaad
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lMocnenoBaTenbHOCTL peLleHns 3agay
aHanmsa gaHHbIX: cOop NepPBUYHbIX JAHHbIX,
O4YUCTKA U OLEHKa KayecTBa AaHHbIX, Bblbop
n/vnn nocTpoeHne moaenu, npeobpasoBaHne
AaHHbIX, BU3yanusaumsa OaHHbIX,
NMHTepnpeTauns pesynbTaToB. [IporpaMmHble
cpeacTtBa U UHTEPHET-CepBUCHI A4S
00paboTkM 1 NpeacTaBNeHNsa gaHHbIX.
Bonblwwne gaHHble. MawwnHHOe 0by4yeHme.
UHmennekmyarnbHbIU aHanu3 0aHHbIX.
AHanNn3 JaHHbIX C MOMOLLbIO 3NEKTPOHHbIX
Tabnuuy. BeluncrneHme cymmbl, cpegHero
apudmeTmyeckoro, HanbonbLlero
(HaMmeHbLUEro) 3Ha4YeHMs guanasoHa.
BblumcneHue koaddpuumeHTa Koppensaumm
ABYX pAgoB AaHHbIX. [ocTpoeHne
cronbyartbix, MIMHENYATbLIX N KPYTroBbIX
avarpamm.

MocTpoeHne rpadukos pyHkumi. Moabop
NHWUK TpeHaa, pelleHne 3agay

NPOrHO3MpPOBaHUS.

UnucneHHoe  pelueHue  ypaBHEHWA  C
MOMOLLbO nogbopa napameTtpa.
OnTuMmn3aumss  Kak MNOWUCK  HawunydLlero

pelleHns B 3aaHHbIX YCIOBUAX.
LleneBas yHKLMS, OrpaHNYEHUS.

aHanusa AaHHbIX.
Pewatb npocThble 3agayn aHanuaa gaHHbIX C
NMOMOLLbIO SMEKTPOHHbIX Tabnuy,
Mcnonb3oBaTb COPTMPOBKY U OUNBTPBI.
Mcnonb3oBaTtb cpefcTBa AenoBon rpadomkm
OIS HarnagHoro npeacTaBneHnsa gaHHbIX.
PewaTb NpocTble pacy€THbIE U
ONTUMM3aLMOHHbIE 3aa4u C MOMOLLIbIO
3NEKTPOHHbIX Tabnuu. lNMpakmu4eckue
pabomsi:

1. AHanu3 0aHHbIX ¢ MOMOWbIO
3/1EKMPOHHbIX Mmabnuy,

2. HaenadHoe npedcmasneHue
pe3ynbmamos cmamucmuyeckol
obpabomku OaHHbIX 8 sude duazpamMmm
cpedcmeamu pedakmopa 3/1eKMPOHHbIX
mabnuu,.

3. Mod6op nuHuu mpeHda,
rpo2Ho3uposaHue.

4, YHucneHHoe peweHue ypagHeHul ¢
rmomouwbro nodbopa napamempa.

5. 5. PeweHue 3ada4y onmumu3ayuu ¢
MMOMOWbIO 3[IEKMPOHHbIX mabnuy
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JlokanbHble 1 rmobanbHbIi MUHUMYMbI
ueneson dyHKumK. PelleHune 3agay
ONTUMM3aLUNN C NOMOLLbIO SMEKTPOHHbBIX
Tadbnuy

Utoro no pasgeny 14
PesepBHOe Bpems 14
OBLUEE KOJIMYECTBO 136

YACOB 10 NMPOrPAMME
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11 KNNACC

HanmeHoBaHue pa3genoB un

Ne Tem yyebHoro npegmeTta KonuyectBo

i y pen 4ACOB MporpammHoe cogepxxaHme OcHoBHbIE BUAbI OeATENbHOCTU 00yYatoLmxcs
Pazpgen 1. TeopeTnyeckme oCHOBbI MHhOPMATUKH

1.1 | UHdopmauusa n 10 TeopeTuyeckne noaxonbl K OLEeHKe XapaktepusoBaTb pasnuyHble TeopeTudeckune

NHOPMAaLMOHHbIE
npoLecchl

KonuyecTtea MHpopmauuu.

3akoH agauTMBHOCTM  MHopMaLmu.
dopmyna Xaptnun. WHdopmauma wu
BeposiTHOCTb. Popmyna LLleHHoHa.
ANropuTMbl CXXaTust AaHHbIX.

Anroputm RLE. Anroputm XaddpmaHna.
Anroputm LZW. AnropntMmbl CXaTust AaHHbIX
C noTepsiMn. YMeHbLUeHne rnyOunHbl
koanpoBaHus uBeTa. OCHOBHbIE Uaen
anroputmoB cxatusa JPEG, MP3.

CkopocTb nepegaym gaHHbIX. 3aBUCMMOCTb
BpeMeHU nepenayn ot MHMOOPMaLNOHHOTO
00BbEMa AaHHbIX U XapaKTEPUCTUK KaHana
cBa3u. [pUYnHbI BOZHUKHOBEHMS OLUNBOK
npv nepegave gaHHbix. Kogbl,
nossonstLme obHapyxmBaTb 1 UCNPABNATb
ownbKn, BO3HMKaKOLWME Npu nepegade
JaHHbIX. PacctosaHmne

XammuHra. KoguposaHue

noaxoabl K OLeHKe Konuyectsa nHopmauun.
OnucbiBaTb M3yYaemble anropuTMbl CXaTUs
AaHHbIX, CPaBHMBATb pe3ynbTaTtbl X paboThbl.
Pewatb 3agayun Ha onpegeneHve BpeMeHu
nepegayv AaHHbIX NO KaHany CBA3N C
N3BECTHbIMWN XapakTepucTukamun. NoAcHATb
NPUHUMNBI OBHaPY>XEHUSA 1 UCrpaBneHns
owmnbok Npy nepegayve faHHbIX C NOMOLLbIO
NMOMEX0YCTONYMBbIX KOAOB. MoACHATL
3HayeHue NOHATUN

«cuctemay, «noacuctemay,

KCUCTEMHBbIN 3PEKTY,

«ynpasfieHuey; 3Ha4yeHne obpaTHOM CBA3U
AN JOCTWXKEHUS LienNn yrnpaBnieHus.
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C noBTOopeHuem 6utoB. Kogbl XaMmmuHra.
Cunctembl. KOMNOHEHTbI CUCTEMbBI U UX
B3anmogencTeme. CUCTEMHBI 3 EKT.

YnpaBneHue kak MHHOOpPMaLNOHHbLIN NpoLIECC.

O6paTtHas cBs3b
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1.2

MopgenuposaHue

Mopenu n MoAennpoBaHue. Uenb
MoaenupoBaHusa. AfekBaTHOCTb  MoAenu
mMogenupyeMomy ob6bekTy unuM npoueccy,
uenn  mogenupoBaHuda.  dPopmanusauus
npuKnagHbIX 3agau. MpeacTtasneHue
pe3ynbTaToB MOAENUPoOBaHWA B BuUae,
yAoOHOM Ans BOCNPUATUS YENOBEKOM.
Mpaduyeckoe npeacraBneHne gaHHbIX
(cxembl, Tabnuubl, rpacukn). Mpadbl.
OcHoBHble NoHATUA. Buapl rpados.
OnmcaHune rpacoB ¢ NOMOLLbIO MaTpuL,
CMEXHOCTN, BECOBbLIX MaTpUL,, CIMCKOB
CMEXHOCTU. PelueHne anroputmMmyeckmnx
3ajad, CBA3aHHbIX C aHann3om rpados
(nocTpoeHne onTUManbHOro NyTn Mexay
BepLlUMHamu rpadba, onpegeneHne
KONMMYeCcTBa pasnu4HbIX NyTen mexay
BEPLUMHAMN OPUEHTUPOBAHHOIO
aumknuyeckoro rpaga).

HepeBbs. buHapHoe oepeso. [JepeBbs

Onpenendatb NOHATUA «MOLENbY,
«MoOenupoBaHue».

KnaccuguumpoBaTb Moaenu no
3ajaHHOMYy OcHoBaHuo. OnpefensaTtb
uenb MoOAenupoBaHWA B KOHKPETHOM
cny4ae.

MpumeHaTb anropuTMbl HaxoXaeHuns
KpaTyanwmx nytenm Mexagy BepLuMHamu
OPUEHTUPOBAHHOrO rpada.

MpMMeHATb anropuTmbl onpegeneHns
KONMYecTBa pasnuyHbIX NyTen mexay
BEPLUMHAMN OPUEHTUPOBAHHOIO
auumkKnmnyeckoro rpada.

MpmBOANTE NPUMEPBLI NCNONb30BaHNS
AepeBbeB 1 rpagoB Npu onucaHnm 06bLEKTOB
M NPOLECCOB OKpYXatoLero mupa.

CtpouTb aepeBo nepebopa BapuaHTOB.
XapakTtepu13oBaTb Urpy Kak Mogerb
HEeKOTOpOM CUTyaLmu.

[aBaTtb onpefeneHne BbIUIPbILLHON
cTparerumu.
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noncka. Cnocobbl o6xoga aepeea.
MpencraeneHne apudmeTUYECKUX
BblpaXXeHui B Buae aepesa. [ANCKpeTHble
Urpbl ABYX UFPOKOB C NOMHOW MHG)OpMaLMEN.
MocTpoeHne gepesa nepebopa BapuaHTOB,
onucaHune cTpaTernmn urpbl B TabnmyHom
dopme. BbIMrpbiLlHbIE Y IPOUTPLILLIHbIE
no3nunn. BeinrpbilHbIE cTpaTernu.

CpenctBa  UCKYCCTBEHHOrO  MHTEMnekTa.
Cepsuceol MaLUNHHOIO nepesoga "
pacnosHaBaHWsa YCTHOW peyn. KorHuTuBHbIE
CepBUChI. MpeHTndpukaums 7] Nnouck
n3obpaxeHun, pacnosHaBaHue nmu.
Camoobyuyatowmnecs CUCTEMBI.
NICKyCCTBEHHbBIN MHTENNEKT B KOMMLIOTEPHbIX
urpax. Wcnonb3oBaHne MeToaoB
WCKYCCTBEHHOIO MHTENNeKTa B 0byvaroLmnx
cucTtemax. Mcnonb3oBaHue METO40B
NCKYCCTBEHHOIO WHTEennekTa B
poBoTOTEXHMKE. UHTepHeT BELLEN.
MepcnekTMBbl  pasBUTUS  KOMMbIOTEPHbIX
WHTENNeKTyanbHblX cucTeM. HempoHHble ceTn

OnucbiBaTb BbIUIPLILLHYO CTpaTernio B
3aflaHHOW UrpoBOKM CUTyauumn B hopme
aepesa nnu B TabnuyHon cdopme.
MOSACHATE NOHATUA «UCKYCCTBEHHbIN
WHTENNEKTY», «KMalIMHHOE OBy4YeHne».
MpnBOANTE NPUMEpPLI 3a4aY, pellaeMblX C
MOMOLLbIO MCKYCCTBEHHOMO MHTEMNMNeKTa.
lMpakmuyeckue pabomei:.

1. Tlouck ebiuepbIWHOU cmpameauu 8
uepe ¢ ronHou uHpopmayued.
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Wtoro no pasgeny

18

Pasgen 2. AnropuTmbl n nporpaMmmMmupoBaHue

2.1 | OnemeHTbl TeOpUN
anropuTmMoB

6

dopmanusauna  NOHATUA  anroputMa.
MawwnHa TblOpuHra Kak yHuBepcanbHasi
MoAenb BbIYMCNEHWN.

Tesunc Yépya—ThblopuHra.

OueHKa CnoXHOCTK BblUUCIIEHMIA. Bpems
paboTbl 1 0O6BLEM MCMONb3yeMON NaMATH, UX

3aBUCUMOCTb OT pa3mMepa NCXOAHbIX AaHHbIX.

OueHKa acMMNTOTUYECKOW CIOXHOCTYU
anroputMoB. ANropUTMbl NMOSTIMHOMMWATbHON
cnoxHocTn. MepebopHble anropuTmbl.
MpvMepbl pasnNMYHbIX anropMTMOB peLLeHUs
O[HOW 3aa4n, KOTOpPble UMEIOT Pa3NNYHYHO
CMNOXHOCTb

[MOSACHATbL NOHATUSA «BLIYUCTTUTENBHbIN
npoueccy», «CrOXHOCTb anroputmay,
«ahbpekTnBHOCTL anroputmay. lNNpueBoanTb
npumepsbl 9PPEKTUBHBIX anropnuTMoB.
CocTtaBnaTb NporpaMmmbl AN MallnHbI
TblopuHra.

[aBaTtb OLEHKY CNOXHOCTU U3BECTHbIX
anropuTMoB.
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2.2

ANropuTMbl 1 CTPYKTYpbI
AaHHbIX

28

Monck NpocTbIX Yncen B 3agaHHOM
AnanasoHe C NoMOLLbI0 anroputmMa «peLeTo
OpaTocdeHay.
MHoropaspsagHble  uernble
OSIMHHOW apuUMeTUKMN.

yucna, 3agaqu

Mcnonb3oBaTb anropuTm «peLueTo
ApaTocdeHa» ona noucka NpocTbiX YMcen B
3agaHHOM Amana3soHe. MosCHATb NPUHUMMbI
00paboTknM MHOropaspsiaHbIX LenbiX Yncen
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Cnosapwu (accoumaTmBHblE MacCuBbl,
oToOpaxeHust). Xaw-tabnumubl. [NocTpoeHne
ancaBMTHO-4aCTOTHOrO crnoeaps A
3a[laHHOro TeKcTa.

Ctekn. AHanua npaBunbHOCTU CKOBOYHOrO
BblpaxeHus. BeluncneHne apnpmeTnyeckoro
BblpaXXeHus1, 3anmMcaHHoro B NOoCTUKCHOM
dopme. Ovepean. Micnonb3osaHne ovepeam
ONS1 BPEMEHHOMo XpaHeHus faHHbIX. Ces3Hble
crucku. Peanu3sayusi cmeka u oyepedu ¢
MOMOWbIO C8513HbIX CMIUCKO8. ANTOPUTMBbI Ha
rpagpax. lNocTtpoeHne MMHUManNbLHOIO
OCTOBHOrO AepeBa B3BELLUEHHOIO CBA3HOMO
HEeopMEeHTUPOBaHHOrO rpacda.

KonuuectBo pasnuyHbIX NyTen Mexay
BEPLUMHAMN OPUEHTUPOBAHHOIO
auuknuyeckoro rpada. Anroputm [JenkcTpsol.

W  peanu3oBbiBaTb COOTBETCTBYHOLLME
anropuTMbl Ha A3blke NporpaMMMUpOBaHMSI.
MprMeHATb cnoBapu (accoumaTmBHbIE
MaccuBbl, OTODpaxxeHus1) B 3agadax
06paboTkM AaHHbIX.

BbINonHATL NPOCTOM aHanu3 TeKCTa Ha
€CTECTBEHHOM 513blke, B TOM 4YMUCHe C

NCNONb30BaHNEM PErynsipHbIX BblpaXKEeHUN.

MosAcHATL NpUHLMNBLI paboTbl CTeka 1
ovyepeau, UCMorb30BaTb CTEKU U
odepeav ANs pelleHus
anropuTMU4eckmx 3agau.
PeanusosbiBaTh 1 UCMonb30BaTh
ABOUYHble (BMHapHbIe) AepeBbs U
rpadbl 4nsa pewweHns 3agay obpaboTku

[laHHbIX.
Wcnonb3oBaTtb AVHaMunyeckoe
nporpammmnpoBaHune Ans

BbIYMCIIEHNST PEKYPCUBHBIX (PYHKLNIA,
noAacyéTa KonuyecTBa BapuaHTOB U
pelleHnss  3agad  ONTUMM3aLuWW.
lMpakmuyeckue pabombi:

1. MNouck npocmbix Yyucesn 8 3a0aHHOM
Ouara3soHe.
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HepeBbsa. Peanunsauma pgepeBa cC
MOMOLLbIO CChIFTOYHbIX CTPYKTYP.
[1BOnYHble (BMHapHbIE) OEpPEBDSI.
MocTpoeHne aepeBa Ansa 3agaHHOro
apMdMeTNYECKOro BbIpaXKeHus.
PekypcuBHble anropuTtMmbl 06xoaa aepesa.
Mcnonb3oBaHue cTeka 1 ovepeam ans
obxopa gepesa. [lnHamnyeckoe
nporpaMmM1MpoBaHne Kak MeTof peLueHuns
3agay c coxpaHeHMeM NPOMEXYTOYHbIX
pes3ynbTaToB. 3a4ayu, pelliaemble ¢
MOMOLLbIO ANHAMMYECKOTO
NporpamMmMMpOBaHUs: Bbl4MCIEHNE
PEKYPCUBHBIX OYHKLMIA, NOACYET KonmyecTBa
BapMaHTOB, 3a4a4yun onTuMm3saumm

2. Peanusauyusi ebiqucrieHull ¢
MHOo20pa3psiOHbIMU Yucaamu. 3.
lNocmpoeHue anghasumHo4YacmomHo20
criogapsi 0ns 3a0aHHO20 meKcma.

4, AHarnu3 mekcma Ha
ecmecmeeHHOM Si3bIKe.

5. BbiyucnieHue
apugpmemu4ecKoao 8bipaxkeHus,
3anucaHHo20 8 rnocmaukcHou ¢ghopme.
6. Vicnonb3oeaHue o4epedu.

1. Ucnonb3osaHue Oepesbes 0Orisi
8bIYLCIIEHUST apughMemuUYeCcKUX
8bipaxxeHud.

8. BbiyucneHue 0nuHbi
Kpamuyadtiwez20o nymu mMexoy eepuwuHamu
epacghba (aneopumm [elkcmpbl).

9. BbiqucneHue pekypcugHbix
yHKUUU ¢ NoMouwbro OUHaMU4YeCKO20
rpoapamMmupo8aHusl.

10.  Modcuém konuuyecmea eapuaHmos
C NMOMOWbI0 OUHaMUYECKO20
npo2pamMmMupO8aHUs.

11. PeweHue 3aday onmumusayuu ¢

MOMOUWIbH OUHAMUYECKO20
Mpo2paMmMupo8aHusi

47



2.3 | OcHosbl 16 MoHATne 06 06BLEKTHOOPNEHTUPOBAHHOM MoACHATE OCHOBHbIE NPUHLMMNBI 0O HEKTHO-
O6'beKTHOOpV|eHTV|pOBaHHOFO nporpaMmmMmpoBaHnn. O6beKThbI 1 KNacchl. OPUEHTUPOBAHHOIO NPOrpaMMMpPoOBaHKS.
nporpaMM1poBaHus Concrtea 1 MeToabl 06 bEKTOB. MpPOEKTMPOBATH 1 MCMONb30BATb MPOCTHIE

OB6BbEKTHO-OPNEHTUPOBAHHbIN aHanus. | ynacchl 06bEKTOB. MpPoeKTUPOBaThL
PaspaboTka nporpamm Ha OCHOBE OOBbEKTHO- epapxvm KNaccoB ANS ONNCaHNS
opueHTMpoBaHHOro noaxoaa. NHkancynaums, NPeaMETHOI 06RacTH
HacnegoBaHue, NoANMoOpPdU3M.

. PaspabaTbiBaTb nporpaMmmbl €
Cpenbl ObicTpoi  paspaboTku rpacbIeckiM -
nporpamm. MpoekTnpoBaHue P 3 P :
NHTepdelica Nonb3oBaTens. Nsyuats BTOpOY A3bIK
Wcnonb3oBaHve roToBbiX — ynpasnsiembix | MPOrpammnpoBaHnA
3MEMEHTOB NS NOCTPoeHnsa nHtepdenca. lpakmuyeckue pabombi:
OG30p  S3bIKOB  MPOrpamMMUpPOBaHUSI. 1. Ucnonb3ogaHue 20mosbix Kraccos
MoHaTne o} napagurmax & npozpamme.
nporpaMmMmMpoBaHus. M3yyeHue 8mopoz2o 2 P 6 .
SA3bIKa npozpamMmuposaHusi ) aspabomka rpocmou

rpozpamMmbi C UCMoIb308aHUEM KI1accos.
Wtoro no pasgeny 50

Pazpgen 3. UHdopmMaLMOHHbIEe TEXHONOrnn
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3.1

KOMI'Ib}OTepHOMaTeMaTW-IeCKOG
mogernnposaHune

OTanbl KOMNbITEPHO-MaTEMaTUYECKOTO
MOENMPOBaAHUS: MOCTAHOBKA 3agauu,
paspaboTka

BblaenaTb aTanbl KOMIMbOTEPHO-
MaTeMaTn4eckoro moagesimpoBaHuUAa w”
peann3oBbiBaTb NX C NOMOLLbIO
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mMogenu, TeCTupoBaHne Moaenu,
KOMMbIOTEPHbIN

9KCMEPUMEHT, aHan13 pesynbTaToB
MoOEenMpoBaHus.

AnckpeTusaumsi npn maTtemMmaTnyeckom

mMoaennpoBaHMn HenpepbiBHbIX NMPOLIECCOB.

MopennpoBaHune ABMKEHUS.
MogenupoBaHue GMONOrNMYECKNX CUCTEM.
MaTtemaTtunyeckme Moaeny B 9KOHOMMUKE.
BbluncnmrenbHble 3KCNEPUMEHTLI C
mogenamu. KomnsromepHoe
ModeniupogaHue cucmem yrnpassieHusl.
O6paboTka pe3ynbTaToB 3KCNEPUMEHTA.
MeTon HanmeHbLnx kBagpaToB. OueHka
YUCNOBbIX NAapamMeTPOB MOAENNPYEMbIX
06BbeKTOB 1 NpoueccoB. BocctaHoBneHve
3aBUCMMOCTEN NO pesynbTaTam
9KCNepuMeHTa.

BeposiTHocTHble mogenn. Metoabl MoHTe-
Kapno. MMntaumoHHoe MoaenmpoBaHue.
Cuctembl maccoBOro obcnyxmnBaHms

nporpammMHoro obecneveHus.

MoacHATE HeO6XOOUMOCTbL M CYLLHOCTb
ANCKpeTU3aLunm Npu peLueHnn
BbIYMCNUTENbBHbIX 3a4a4 C NOMOLLbIO
KOMMbIOTEPOB.

Mcnonb3oBaTb MMUTALMOHHOE
MOZENMPOBaHNe, B TOM YMCIE HA OCHOBE
BEPOSITHOCTHbIX Mogenen. ObpabatbiBaTb
pe3ynbTaTbl 3KCNEPMMEHTA.
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3.2

Basbl gaHHbIX

10

TabnuyHble (pensaunoHHbIe) 6a3bl AaHHbIX.
Tabnuua — npeacraeneHne ceeaeHnn od
OOHOTUNHbIX obbekTax. Mone, 3anuck. Koy
Tabnuubl. PaboTta c rotoBon 6a3oi AaHHbIX.
3anonHeHune 6a3bl AaHHbIX. [Tounck,
COpPTUPOBKA U UINbTpaLUS OAHHbIX.
3anpocbl Ha BbIGOPKY AaHHbIX. 3anpockl ¢
napameTpamu. Beluncnaemole nons B
3anpocax.

MHoroTtabnnyHblie 0a3bl JaHHbIX.

Tunbl cBs3en mexay Tabnuuamm. BHelwHui
Kntod. LlenocTtHocTb 6asbl AaHHbIX. 3anpockl K
MHOrotabnnyHbiM 6a3am JaHHbIX.

XapaktepusoBaTb 6a3y AaHHbIX Kak Moaerb
npegMeTHoOM obnacTu.

MpoekTpoBaTb MHOroTabNMYHYyO 6a3y
AaHHbIX.

OcywwecTBnsATb BBOA U peAaKkTUpoOBaHue
AaHHBbIX.

OcyLecTBnsATb COPTUPOBKY, MOUCK U

BbIOOP AaHHbLIX B rOTOBOM 6a3e AaHHbIX.
dopmumpoBaTh 3anpochkl HA MOUCK AAHHbLIX B
cpefe CUCTeEMbI ynpaeneHus 6asaMmm gaHHbIX.
MoscHATb o6nactTn  nNpUMMeEHeHMs,
AOCTOMHCTBA " HegocTaTku
HEPENSILMOHHbIX ©a3  OaHHbIX B
CpaBHEHUM c pensiLMOHHbLIMMW.
lMpakmu4yeckue pabomei:

1. Paboma ¢ eomosol 6a3ol OaHHbIX.
2. Paspabomka mHo2omabnuyHol 6a3sbi
OaHHbIX.
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3.3

Beb-canThl

14

WHTepHeT-npunoxeHus. MNMoHaTne o
CepBEPHON M KIMEHTCKOM YacTax camTa.
TexHONorust «KNUeHT — cepBep», eé
AocToMHCTBa 1 HegocTaTtkn. OCHOBBI A3blKa
HTML u kackagHbix Tabnuy, ctunen (CSS).
CueHapun Ha a3blke JavaScript. ®opmbl Ha
Beb-cTpaHunue. PasmelleHne Beb-canTos.
Ycnyra xocTuHra. 3arpyska ¢annoB Ha canT

MOSAACHATbL NPUHLMMNBI TEXHOIOTUKN KKITUEHT —
cepBep» Ha npuMepe B3aMMoaencTeus
O6paysepa n Beb-cepsepa. Co3gaeaTtb
npocTble Be6-CTpaHuLbl, NCNONb3YS A3bIK
pa3meTkn HTML, kackagHble Tabnumubl
CTUNEn n cueHapum Ha asblke JavaScript.
OnucbiBaTb TEXHOMOIMIO Pa3MeLLEHMS
cantoB B ceTn VIHTepHeT. lNMpakmu4eckue
pabomsi: 1. Co3daHue mekcmosol 8eb-
cmpaHuypbl.

2. Co3zdaHue 8eb-cmpaHuubl,
ekrovaroweld mynsmumeduliHble 06beKmbI
(pucyHKu, 38yKo8ble 0aHHble, 8UOE0).

3. OghopmneHue cmpaHuub! ¢ MOMOUWbH
KackaOHbIX mabnuy cmurned.

4, Ucnonb3oeaHue cueHapues Ha 53bIKe
JavaScript
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3.4

KomnbloTepHas rpaduka

Beog um300paxeHun C  MCNonb30BaHWEM
pasnnyHbIX LM poBbIX YCTPOWCTB
(umndppoBkIX oToannapaToB U MUKPOCKOMOB,
BMAEOKamMep, CKaHEPOB U APYrMX YCTPONCTB).
"paduyeckmn pepgakrop. PaspelueHume.
KagpupoBaHue. VicnpasneHne

BbinonHATE OBy  KOppeKuuio
LMppoBbIX n300paXkeHun.
MpMMEHATb MHCTPYMEHTbI
rpacmnyeckoro pegakropa K otTaenbHbIM
obnactam nsobpaxeHus.

CTponTb MHOrOCIOMHbIE N300PaXXeHUsI C
MCNONb30BaHNEM MACOK, FOTOBUTb
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nepcnekTuBbl. McTOrpamma.

Koppekuus ypoBHeR, kKoppekuus LBeTa.
Ob6ecuBeunBaHmne LBETHbIX N300paXKeHWN.
PeTtywsb. PaboTa ¢ obnactamu. GunbTpbl.
MHorocnoriHble N3006paxeHus.

TekcToBble crion. Macka cnos. KaHansbl.
CoxpaHeHue BblgeneHHon obnacTu.
MogroToBka nnntocTpaumn ana Be6-canTos.
AHMMMPOBaHHbIE N300paXXeHUs.

BekTopHas rpaduka. NpumnTtunBbI.
M3meHeHne nopsaaka aremMeHToB.
BeipaBHMBaHuWe, pacrnpegeneHue.
MpynnunpoBka. Kpueble. PopMaThbl BEKTOPHbIX
pUCYHKOB. Vicnonb3oBaHne KOHTYPOB.
BekTopusaumnsi pactpoBbix U306paKeHUN.
MpyHLMNbI NOCTPOEHMS U PeAAKTMPOBaHUSA
TpéxmepHbIX Mmogenen. CeTouHble Mogenu.
MaTtepunansl. MogenvpoBaHue MCTOYHUKOB
ocBelleHus. Kamepbl. AQANTUBHbIE
TexHororun (3DnpuHTepsl). MNMoHATHE O
BUPTYanbHON peanbHOCTU N LOMOSIHEHHOM
peansLHOCTU

UNNCTpauun ansa pasMmeLleHns Ha Beb-
canTax, cosgaBaTb aHUMUPOBAHHbIE
n3obpaxeHusi. CozgaBaTb BEKTOPHbIE
n300paxxeHns ¢ MOMOLLbIO peaakTopa
BEKTOPHOW rpacukn nim MHCTPYMEHTOB
TEKCTOBOro npoueccopa. lpakmuyeckue
pabomebi: 1. O6pabomka yugposbIx
gomoepacpuli (kaBpuposaHue, ucrnpasseHue
riepcriekKmuebi, KOppeKuus yposHed,
Koppekyusi usema).

2. Pemywb yugpossix gpomozepadhull.
3. MHozocnoliHbIe u306paxeHus.
4. AHUMUPOBaHHBIE U30BPaXKEHUS].

5. BekmopHas epachuka
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3.5 | 3D-mogenupoBaHue 8 MpUHLUMMbI NOCTPOEHUS U peaaKTUPOBaHUS MoSICHATL NPUHLUMMNBI NOCTPOEHNSA TPEXMEPHbIX
TPEXMEpPHbIX Mogernen. CeTouHble MOgENMN. moaenen.
MaTtepunansl. MogenMpoBaHue UCTOYHUKOB BbINOMHSTL OMepaLym Mo NOCTPOEHMIO U
::55;‘;":::' (I'\(’E;:ezl:% :"E'-S)”T”BH"'G peaKTMPOBaHMIO TPEXMEPHbIX MOZEMeil.
P P N PaamellaTb Ha BUpPTYyanbHOW cueHe
MoHsaTHe ov BUPTyalnbHOW pearnbHOCTU VICTOUHKM OCBELLIEHUS 1 KAMEDbI.
OMOJTHEHHOW pearnbHOCTU
A P MpnBOANTL NPUMEpPLI UCMOMBL30BaHNUS
TEXHONOMN BUPTYyarnbHOW N AOMNOSNIHEHHOM
peanbHocTu. lfpakmuyeckue pabombi:
1. Co30aHue npocmbIX MpEXMepPHbIX
moderned.
2. CemoyHble modernu.
Wtoro no pasgeny 48
PesepBHoOe Bpems 20
OBUWEE KOJIMYECTBO YACOB 136

Nno NPOrPAMME
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