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MNOSACHUTEJIBHAS 3AITMCKA

[Tporpamma no uHGOpPMATHKE Ha YPOBHE cpelHEero ooiero oOpa3oBaHus 1aéT MpeCTaBICHUE O
HesX, oOmeil cTpareruu OOy4deHHs, BOCIUTAHUS U Pa3BUTHSA OOYJAIOUIUXCS CPEACTBAMH ydeOHOTO
npeamera «MHpopmaTrka» Ha 6a30BOM YpOBHE, YCTaHABIMBAET 0053aTEIbHOE IPEIMETHOE COJIEpKAHMUE,
IpeycMaTpuBaeT €ro CTPYKTypUpOBaHHE IO pa3feiiaM U TeMaM, OIpEeJelisieT paclpesieieHue ero Imo
KJ1accaM (rojaM u3ydeHust).

IIporpamma 1o uHQOpMaTHKE ONpeesseT KOJUYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTHKH
y4eOHOTO Marepuana Juid KaKAOro Toja U3y4eHHs, B TOM YHCIE JUIS COAEPKAaTeIbHOIO HAIOJIHEHUS
pa3sHOro BHJA KOHTPOJS (IPOMEXKYTOYHOM aTTeCTalMM OOYYaroLUXCs, BCEPOCCUMCKHUX MPOBEPOUHBIX
paboT, rocyJapcTBEHHON UTOroBoi arrtectanuu). IIporpamma no mHpopmaTuke SBISETCS OCHOBOM Jist
COCTaBJICHUS aBTOPCKUX YUEOHBIX POTPaMM U YI€OHHKOB, TOYPOYHOTO TUIAHUPOBAHHS KypCa YUUTEIIEM.

HNudopmarrka Ha ypoBHE CpeJHEro o01iero 00pa3oBaHUs OTPAXKAET:

CYIIHOCTbh MH(OPMATHKH KaK HAYYHOW JMCUUIUIMHBI, U3ydarolleil 3aKOHOMEPHOCTH MPOTEKAHUS
Y BO3MO>KHOCTH aBTOMaTHU3allUU UMH(MOPMAIIMOHHBIX ITPOLECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH NMPUMEHEHUS MH(POPMATHUKH, HPEXkIe BCEro MH(OPMAIIMOHHBIE TEXHOJIOTHH,
yIIpaBJIEHUE U COLUANIBbHYIO chepy;

MEXTUCIUIUTHHAPHBIN XapakTep HHPOPMATUKU ¥ WH(HOPMAITMOHHOHN e TEITbHOCTH.

Kypc nnpopmaTuku Ha ypoBHE CpeJHEro odIero o0pa3oBaHus SBISETCS 3aBEPIIAIONIUIM 3TAIIOM
HETPEphIBHOM  MOATOTOBKM  oOywaromuxcst B obmacth  wHGOpPMAaTHKH W MH()OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OH ONUpaeTcs Ha coJep)KaHhe Kypca HH(OPMATHKH YpPOBHS
OCHOBHOTO  00miero oOpa3oBaHUsi M  ONBIT IOCTOSIHHOIO  IPUMEHEHUs  MH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOIMH, AT TEOpPETHYECKOE OCMBICICHHE, MHTEPIpPEeTalulo U 0000IeHe
3TOTO OMBITA.

B conepxanun yueObHoro mnpenmera «/HpOpMaTHKa» BBIIEISIOTCA 4YETbIpe TEMaTHYECKUX
paszaena.

Paznen «lludpoBas rpaMOTHOCTB» OXBaThIBa€T BOINPOCHI YCTPOWCTBA KOMIIBIOTEPOB M JIPYIHX
DIIEMEHTOB IM(PPOBOTO OKPYKEHHsI, BKIIOYas KOMIBIOTEPHBIE CETH, MCIIOJIB30BAaHUE CPEJICTB
ONEpaLlMOHHOM cucTembl, paboTy B ceTh VIHTepHET M  MCIIOJIB30BAaHHE HHTEPHET-CEPBHUCOB,
MH(OPMALIMOHHYIO O€30MacCHOCTb.

Paznen «Teopermueckne OCHOBBI WMH(GOpPMATHKM» BKIOYaeT B ceOs MOHATUHHBIN ammapar
MH(OPMAaTUKH, BOMPOCH KOJWPOBAHUA MH(GOpPMaIMU, U3MEPEHUs] UHPOPMAIIMIOHHOTO 00bEMa JaHHBIX,
OCHOBBI aNre0pbl JOTMKU U KOMIIBIOTEPHOT'O MOJIETUPOBAHMUS.

Pazmen «AnTropuTMBI M TNPOTPaMMHPOBAHME)» HAIPaBIEH HAa Pa3BUTHE AaJTOPHUTMUYECKOTO
MBILIEHHS], pa3pabOTKy aIropuTMOB, (HOPMUPOBAHHE HABBIKOB peajM3allMy MPOrpaMM Ha BbIOPAaHHOM
SI3BIKE TIPOTPAMMHUPOBAHHS BEICOKOTO YPOBHSI.

Paznen «HpOpMaLMOHHBIE TEXHOJIOTMHU» OXBATBHIBAET BONPOCH! NPUMEHEHUsT MH()OPMAITMOHHBIX
TEXHOJIOTUH, PEaM30BaHHBIX B MPUKIAIHBIX MPOTPAMMHBIX MPOAYKTaX W HUHTEPHET-CEpBUCAX, B TOM
yucie NMpU PELIeHNWH 337a4 aHajiu3a JIaHHBIX, UCIOJIb30BaHUE 0a3 TaHHBIX U AJNEKTPOHHBIX TaOJUI] A
pelIeHusl MPUKJIAIHBIX 3a1a4.

PesynpTarhl 6a30BOro ypoBHs U3ydeHus: yueOHoro npeamera «MHpopmaTuka» OpHEHTUPOBAHbI B
NEepBYI0 odepenb Ha OOyl (YHKIHOHATBHYIO TPAMOTHOCTH, TOJYYCHHE KOMITETCHTHOCTEH IS
MOBCEHEBHOM KU3HU U 00111ero pa3Butus. OHU BKIIOYAIOT B ceO0sl:

MOHMMAaHHE MPeIMETa N ero KIIIOUEBBIX BOIIPOCOB;

YMEHHE pelaTh TUTOBBIE MPAKTHYECKHE 3aJa4M, XapakTepHbIE ISl UCTIONB30BaHUS METOJOB U
MHCTPYMEHTAPHsI JAaHHOTO Y4eOHOr o IpeaMeTa;

OCO3HAHHME PaMOK M3y4aeMOro Y4eOHOTO MpeaMeTa, OTPaHHIEHHOCTH METOJIOB U WHCTPYMEHTOB,
TUIMYHBIX CBA3EH C IPYTMMHU OOJIACTSIMU 3HAHUS.

OcHoBHas 11e1b W3y4eHus1 yaeOHoro npenmera «MHpopmaTrka» Ha 6a30BOM ypOBHE ISl YPOBHS
cpeaHero oOmiero oOpa3oBaHMs — oOOecledyeHrue JalbHEHIIero pa3BUTHS HHPOPMALMOHHBIX
KOMITETEHIIMI BBITYCKHHUKA, €r0 TOTOBHOCTH K JKU3HU B YCIIOBHSIX Pa3BHBAIOLIETOCS MHPOPMAIMOHHOTO
o011ecTBa U BO3pacTarollell KOHKYPEHIIMH Ha phIHKE Tpyaa. B cBs3M ¢ 3TUM M3ydyeHue nHPOPMATUKU B
10 — 11 xiraccax mOKHO O0OECIIEUUTH:

C(OPMHPOBAHHOCTh  MPEACTABICHUA O poiau  MHPOPMATUKH, HUHPOPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;



c(OpPMUPOBAHHOCTH OCHOB JIOTHYECKOTO U aITOPUTMUYECKOTO MBIIIIJICHUS;

c(OPMHPOBAHHOCTh YMEHHUH pa3nuyaTrh (akThl U OICHKH, CPaBHHBATH OICHOYHBIC BBIBOJBI,
BUJIETh UX CBA3b C KPUTEPUSIMU OLIEHUBAHUS U CBSI3b KPUTEPUEB C ONpPEACIEHHON CUCTEMOMN 1IEHHOCTEH,
IPOBEPATH HA JOCTOBEPHOCTH U 00001IaTh HH(OPMAIIHIO;

c(OpPMUPOBAHHOCTh MPEACTABICHUN O BIUSHUU HWH(POPMAIMOHHBIX TEXHOJOTUN Ha >KU3Hb
YyelnoBeka B 0OIIeCTBE, MOHMMAHWE COIHUAIBHOIO, 3KOHOMUYECKOTO, IOJUTHYECKOro, KyJIbTYpPHOTO,
IOPUAMYECKOTO, MPUPOAHOIO, 3PTOHOMHUYECKOTO, MEIUIIMHCKOTO U (U3UOJIOTHYECKOTO KOHTEKCTOB
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

MPUHATHE TPABOBBIX W OSTUYECKHX AaCIEKTOB HMH(POPMAIIMOHHBIX TEXHOJOTHM, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIeH, BOBJICUEHHBIX B CO3JIaHUE M KCIOIb30BaHHE HH(DPOPMALMOHHBIX CHCTEM,
pacnpocTpaHeHue HHPOpMaIIH;

CO3/IaHHE YCIIOBUH I Pa3BUTHUSI HABBIKOB Y4eOHOM, MPOEKTHON, HAyYHO-HCCIIEI0BATEIbCKON U
TBOPYECKOH JIeATENbHOCTH, MOTUBALIUN OOYYAIOIIMXCS K CAMOPA3BUTHIO.

Ha uzyuenue nndopmatuku (6a30BbIii ypoBeHb) oTBoauTCs 68 dacoB: B 10 kimacce — 34 yvaca (1
yac B Hezeno), B 11 kimacce — 34 yaca (1 yac B Henento).

bazoBblii  ypoBeHb wu3yueHUS HHPOpPMATHKH OOecleyrBaeT MOJATOTOBKY OOydaromuxcs,
OPUEHTHPOBAHHBIX HA TE€ CIEUUAIBHOCTH, B KOTOPHIX HH(MOPMAIMOHHBIE TEXHOJOTUU SIBIISIOTCS
HEOOXOJUMBIMA HMHCTPYMEHTAMU MPOPECCHOHANBHON JIEATENbHOCTH, Yy4YacTHE B TMPOEKTHOM U
HCCJIEI0BATENBCKON JEATEIbHOCTH, CBSI3aHHOM C MEKIUCLUUILUIMHAPDHOM M TBOPYECKOM TEMAaTUKOM,
BO3MOXXHOCTh pEIICHUs 3a7a4 0a30BOr0 YPOBHSI CIOXHOCTH EIWHOr0O rocynapcTBEHHOTO 3K3aMeHa IO
UHpOpPMATHKE.

[TocnenoBarenbHOCTh M3YYEHHUS TEM B Ipelieiax OJHOTO rofa 0O0y4eHHs] MOXET ObITh U3MEHEHa
110 YCMOTPEHUIO YUUTENS TPU TOATOTOBKE pabovel MporpaMMbl U TIOYPOYHOTO TUIAHUPOBAHMUSL.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O HTH®OPMATHUKE HA
YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUS (FA3OBBII YPOBEHD)

JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE ~ pe3yNnbTaThl  OTPAKAIOT TOTOBHOCTH U CIIOCOOHOCTH  OOyYaromuxcs
PYKOBOJACTBOBAThCA C(HOPMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpHUEHTAIINH, MO3UTHUBHBIX BHYTPEHHHX YOEXKIEHUN, COOTBETCTBYIOUIUX TPAJUIMOHHBIM IIEHHOCTSIM
poccuiickoro oOmiecTBa, pPACIIMPEHHE >KU3HEHHOI'O OIbITa W OMbITa JESITENbHOCTH B IIpoLecce
peanu3aluu CpeACTBaMU Y4eOHOTO MpeaMeTa OCHOBHBIX HAIMPaBICHUN BOCHMUTATENBLHON JEATEIHHOCTH.
B pesynbrare usyueHuss MHQOpPMATUKM Ha ypOBHE CpeIHEro oouiero obpazoBaHus y 0Oydaromierocs
OyayT chOpMHUPOBAHBI CIIEAYIONINE INYHOCTHBIE PE3YIbTAThI:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX MPaB U 00S3aHHOCTEH, YBa)KEHUE 3aKOHA W MPaBOIMOPSIIKA,
coOII0IeHHEe OCHOBOIOJIATAI0IIMX HOPM HH(POPMALIMOHHOTO MTpaBa U UH(POPMALIMOHHON O€30MacHOCTH;

TOTOBHOCTh  MPOTHBOCTOSITH ~ HJCOJIOTMM  JKCTPEMH3Ma, HalMOHAlW3Ma, KceHodoOouw,
JTUCKPUMHHAIIMH 110 COIIMAIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM MPU3HAKAM B BUPTYaJIbHOM
MIPOCTPAHCTBE;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HaCJeAMI0, J0CTHKeHusaM Poccun B Hayke, HCKYCCTBE,
TEXHOJIOTHSIX, TOHUMaHWe 3HAYCHUsI THPOPMATUKHU KaK HAyKH B )KU3HU COBPEMEHHOTO 00IIECTBa;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO ITOBE/ICHNUS,

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0 M TMPHUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIe B ceTu HTepHET;

4) 3cTEeTUYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOYAs ICTETHUKY HAYYHOTO U TEXHHYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATh PA3IUYHBIE BHIBI HCKYCCTBA, B TOM 4YHCIE OCHOBAaHHBIE Ha
WCITOJIH30BaHNU MH(DPOPMAITMOHHBIX TEXHOJIOTHUIA;

5) pusuveckoro BoCNUTAHMSA:

c(hOpMHUPOBAHHOCTH 3JI0POBOTO0 W 0O€30mMacHOr0 00pas3a >KW3HHU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO, B TOM YHCIIE U 32 CUET cOOMoIeHusI TpeOOBaHUI 0€30MacHOM IKCILTyaTaIlluu CPEICTB



MH(GOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K AKTHUBHOH J€ATEIbHOCTU TEXHOJOTHYECKOW U COLMAIbHOM HAlpaBiIeHHOCTH,
CIIOCOOHOCTH MHUIIMMPOBATH, IUIAHUPOBATH U CAMOCTOSITEIIBHO BBIMIOIHSTH TAKYIO JICSITETLHOCTD;

uHTepec K cdepam nOpodecCHOHANbHOW JEATENIbHOCTH, CBSI3aHHBIM C  HMHGOPMATHKOM,
IpPOrpaMMUPOBAaHUEM U HH(POPMAIIMOHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JOCTHKCHHSX
UH(GOPMATUKU U HAYyYHO-TEXHHUYECKOTO IMporpecca, yMEHUE COBEpIIAaTh OCO3HAHHBIA BbIOOp Oymyiiei
npodeccuu 1 pean30BbIBATE COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;

TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

OCO3HaHUE TTI00aTHHOr0 XapaKTepa SKOJOTHICCKUX MPOOJIEM U IMYTEH MX PEIICHUs, B TOM YHCIIE C
y4€TOM BO3MOXKHOCTEH MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOr 0 IO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHUS
WH(OPMATUKH, JTOCTIKEHUSM HAYYHO-TEXHUYECKOTO IMporpecca W OOMIECTBEHHON MPaKTUKH, 32 CYET
MOHMMAHUSA POJIM HH(POPMAIMOHHBIX PECypCcOB, HH(POPMAIMOHHBIX IMPOILECCOB U HH(POPMAIIMOHHBIX
TEXHOJIOTHI B YCIIOBUSAX MU(PPOBOH TpaHCHOpPMAIIK MHOTHX Cep KU3HA COBPEMEHHOTO O0IIECTBa;

OCO3HAHWE IIEHHOCTH HAy4YHOW JEsITeNbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO U
HCCJICIOBATEIILCKYIO IS TEILHOCTh HHINBUIYAIBHO U B TPYIITIE.

B mpouecce mocTukeHus: JIMYHOCTHBIX PE3Yy/IbTaTOB OCBOEHUS MPOTpamMMbl IO MH(MOPMATUKE Y
00yYJaOIINXCSI COBEPIICHCTBYETCS YMOIIMOHAIBHBIN HHTEIUICKT, ITPEAIIOIArafoInii ¢(hOPMHUPOBAHHOCTE:

CaMOpPEryJIUPOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTh 32
CBOE TIOBEJIEHUE, CTIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHATHHBIM H3MEHCHHSIM U TIPOSIBIISATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIONICH CTPEMIICHHE K JIOCTHIKEHUIO IEJIM U YCIIeXY, ONITHMHU3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEIA;

AMIATHH, BKIIOYAIOMICH CITOCOOHOCTh TTOHUMATh SMOIMOHATBLHOE COCTOSIHHE APYTUX, YUUTHIBATH
€ro MpU OCYIIECTBICHUU KOMMYHHUKAIIUU, CIOCOOHOCTH K COYYBCTBUIO U COTIEPEKHBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIOYAIONIMNX CIHOCOOHOCTh BBICTPAMBATH OTHOIICHHS C JAPYTAMH
JIOJBbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHGIUKTHL.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbrate wu3yueHus UWHGOpPMATUKM Ha YypOBHE CpEAHEro o0O0Imero oOpa3oBaHUS Y
obOyyaromierocs OyayT copMUpPOBaHBI METANPEIMETHBIE PE3YNIbTAaThl, OTPAXKEHHBIE B YHUBEPCATHHBIX
yueOHBIX  JEWCTBHUAX, a HMEHHO: TIO3HaBaTeJbHbIE YHHBEpCajbHble  y4eOHBIE JIEHCTBHS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC Y4YeOHBIC JIEHCTBUS, PETYISATUBHBIC YHHBEpPCAIbHBIC YYCOHBIC
NENCTBUS, COBMECTHASI I€ATEIbHOCTb.

Ilo3HaBaTeIbHBbIE YHHBEPCAIbHBIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBATh TMPOOJIEeMy, paccMaTpuBarh €€
BCECTOPOHHE;

YCTaHABIIMBATh CYIICCTBCHHBIH MPU3HAK WJIA OCHOBAHHS JUIS CPaBHEHHWS, KiIacCH(DHUKAIUN WU
0000IIeHHS;

OTIPECIIATH ENIH JACATSILHOCTH, 33]1aBaTh MapaMeTPhl K KPUTEPHH UX JTOCTHIKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX SBICHHUSIX;

pa3pabarhiBaTh IUIAH PEIICHUs MPOOJeMBbI ¢ YU4ETOM aHallM3a HMMEIOIIUXCS MaTepUaIbHBIX M
HEMaTepUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh, OIIEHUBATH COOTBETCTBHE PE3yJIHTATOB IIEJISIM, OIICHUBATH
PHUCKH TIOCTIEICTBUI JeSTENLHOCTH;

KOOPJIMHUPOBATh W  BBHINOJIHATH pPabOTy B  YCIOBUSAX  pPEaTbHOrO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBUS:

BJIJIETh HAaBBIKAMU Y4eOHO-HMCCIEIOBATENbCKOM M TMPOEKTHOW JIE€ATENbHOCTH, HaBBIKAMH
paspelnieHus mpodiieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS



MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHBIX METOOB [TO3HAHUS;

OBJIAZICTh BHUJAMU JACSITEILHOCTH IO TOJTYYCHHIO HOBOTO 3HAHUS, €ro HWHTEPIpETaIlHH,
npeoOpa3oBaHNI0 M NPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYyallUsX, B TOM YHCJIE TMPU CO3TAHHUU
Y4EOHBIX U COITUAIBHBIX TPOCKTOB;

(dbopMUpOBaHHE HAYYHOI'O THIA MBIIUICHHS, BJlIaJIeHUE HAy4YHON TEPMHHOJOTHEH, KIIOYEBBIMU
MOHSITUSIMHA U METOJIaMU;

CTaBUTh U (OopMynHpoBaTh COOCTBEHHbIE 33Jauyud B OOpPa30BATEIbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH [IPUYUHHO-CJICJICTBEHHBIE CBSA3M U aKTyaJlM3UPOBATh 3a7ady, BbIIBUraTh TUIOTE3Y €€
pellleHus], HaXOJIUTh apryMEHThl ISl JOKa3aTeIbCTBA CBOUX YTBEPXKIACHWM, 3a7aBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJ€ PEIICHUS 3a/layll pe3yNbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATh IICJICHANPABICHHBI TIOMCK TIepeHOca CpEeACTB W CIHOCOOOB JIEHCTBHSA B
npohecCHOHANBHYIO CPEey;

MIEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U IPAKTUYECKYIO 00JIACTH KU3HEIEATEIIbHOCTH;

WHTErPUPOBATH 3HAHUS U3 PA3HBIX YYEOHBIX MIPEIMETOB,;

BBIIBUTATh HOBBIC HJICH, MPEJIAraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHHS, CTABUTH MIPOOIEMBI H
3a/1a4yM, JOMYCKAIOIUe allbTePHATUBHBIE PEIICHHUS.

3) padora ¢ unopmanmeii:

BJIa/IETh HABBIKAMU TMOJY4YeHHs] MHGOPMAIMU W3 MUCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISATh TOUCK, aHATN3, CHCTEMATH3aIUI0 W WHTEPIPETAIMIO WH(OPMAIIUU PA3TUIHBIX BUIOB U
dbopM npencTaBieHUs;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (QopmaTax ¢ Y4ETOM Ha3HadYeHUs HWHPOpPMAIMH U IEJICBON
ayJUTOPUH, BBIOMpPAs ONTUMAIBEHYIO (OPMY MPEICTABICHUS U BU3yaIu3alluu;

OIICHUBATh JOCTOBEPHOCTh, JICTUTUMHOCTh WHQOpPMAIMH, €€ COOTBETCTBHE TIPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOPMaM;

WCIIOJIb30BaTh CPEJCTBA WH(MOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHA B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHHM3aI[MOHHBIX 33Jady C COONIoJIeHHeM TpeboBaHUM
SPrOHOMUKH, TEXHUKHU OE€30MaCHOCTH, TUTHEHBI, PECypcOCOepeKeHUs, MPABOBBIX M ITUYECKUX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MaCHOCTH;

BJIQJIETh HaBBIKAMHU PACIO3HABAHHS W 3alUTHl MH(OpMaNUu, WHPOPMAIIMOHHONW 0€30MacCHOCTH
JUYHOCTH.

KoMMyHUKaTHBHBIE YHUBEPCATbHbIE YUeOHbIE el CTBUS

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cdepax KU3HH;

pacrmo3HaBaTh HeBepOalbHBIE CPEICTBA OOIIEHUS, NMOHMMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
pacrno3HaBaTh MPEANMOCHUTKA KOH(MDIMKTHBIX CUTYAIlUH U YMETh CMATYAaTh KOH(IUKTHI,

BIIQJIETh PA3IMYHBIMH CIOCOOAMH OOIIEHUS M B3aUMOJICHCTBHUS, ApTYMEHTHPOBAHHO BECTU
JTIAJIOT

Pa3BEPHYTO U JTOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUSI.

2) cCOBMeCTHAs 1eATeJIbHOCTD:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUTyaTbHOU PabOTHL;

BBHIOMpATh TEMAaTHKy M METOJbI COBMECTHBIX JCHCTBHH ¢ yd4€TOM OONMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOTO YIeHa KOJICKTHBA,

MPUHUMATD IIeJTH COBMECTHOH JESITeTLHOCTH, OPTaHW30BBIBATh U KOOPJIUHUPOBATH JICHCTBHUS TI0
€€ OCTUKEHUIO: COCTABIIATh

IUIaH JEeHCTBUH, pacnpenensiTh poid ¢ y4ETOM MHEHHMHl Y4acTHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAa4e€CTBO CBOET0 BKJIaJa M Ka)XKJOT0 y4YaCTHMKA KOMaHIbl B OOIIMH pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE TIPOEKTHI, OIIEHMBATh HWJEH C TMO3WIUU HOBHU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;



OCYILIECTBIISITh MO3UTUBHOE CTPATETHYECKOE IOBEACHHE B PAa3IMYHBIX CUTYalMsIX, MPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble YHHBepcAJIbHbIE Y4eOHbIE 1eiiCTBUS

1) camoopranm3anus:

CaMOCTOSITENIHO OCYILIECTBIIATH TO3HABATENIbHYIO JESTEIbHOCTD, BBISBISATH IPOOJIEMBI, CTABUTD U
(dopmynHupoBaTh COOCTBEHHBIE 33/1a4H B 00pPa30BaTEIbHON JAESITEIBHOCTH U )KU3HEHHBIX CUTYALIUAX;

CaMOCTOSITENIFHO COCTABJISITh IUJIAH peUIeHHs] MpoOJeMbl C YYETOM HUMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIIOYTEHUI;

JlaBaTh OLEHKY HOBBIM CUTYAIlHsIM;

paciupsaTh paMKHi y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNIaTh OCO3HAHHBIN BHIOOD, apIyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (HOPMUPOBAHHIO W TMPOSBICHUIO IIUPOKOH SPYIUIMH B pasHBIX 001acTsIX
3HAaHUU, TOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYyalusiM, BHOCHUTb KOPPEKTHBBl B JESITENbHOCTb, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEJISM;

BIIaJIETh HABBIKAMHU I103HABATEIHLHOM peQIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JICUCTBUU U
MBICJIUTENBHBIX IMPOIECCOB, WX PE3YJbTATOB M OCHOBAHMMW; HMCMOJIb30BaTb HPUEMBI pPEQIEKCUH IS
OLICHKH CUTYAIlHH, BIOOpPA BEPHOTO PEILICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUICHMUS 110 X CHUKEHHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB JAEATEIbHOCTH.

3) npuHATHSA ceOsA M APYTUX:

MPUHUMATD ce0sl, MIOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BEKa.

NPEJMETHBIE PE3YJIbTATHI

B nporecce nzyuenus kypca uHQopMaTuku 6a30BOro ypoBHA 6 10 Knacce oOydaronuMucs 0yayT
JOCTUTHYTBI CIENYIOIINE IPEAMETHBIE PE3YJIbTATHI:

BJIaJICHUE TPEJICTaBICHUSIMHU O pOJIM MH(OPMALIMU U CBSI3aHHBIX C HEHW MPOLIECCOB B MPUPOJE,
TEXHUKE M O0OlIecTBe, MOHATUAMHU <«UHPOpPMaLUsA», «MH(POPMAIMOHHBIA IPOLECC», «CHCTEMay,
«KOMITOHEHTBI CUCTEMBI», «CUCTEMHBIN 3 PexT», «MHDOpPMALIMOHHAS CUCTEMaY, «CUCTEMA YIPaBICHUSY;

BJIaJIEHHME METOJlaMH TOMCKa MH(popMmauuu B ceTd MHTepHET, yMeHHe KPUTHYECKU OLIEHUBATh
uH(pOopMalLnIo, TOJNy4YeHHYI0 U3 ceTu HTepHeT;

YMEHHUE XapaKTepHU30BaTh OOJbIINE JaHHBIE, IPUBOAUTH MPUMEPHl HCTOYHUKOB MX MOJIYYEHUS U
HaIpaBJIEHUS UCTIOJIb30BaHUS;

MOHMMaHHE OCHOBHBIX MPHUHIMIIOB YyCTpPOHCTBA M  (YHKIMOHHPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOUJIbHBIX KOMITBIOTEPOB, TEHJCHIINHM pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHUII;

BJIaJICHNE HaBbIKAMH pabOThl C ONEPAlMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHJaMH
IPOrpaMMHOT0 oOecrieueHus A peleHusl ydeOHbIX 3a/1a4 110 BRIOpaHHOM clielnaIn3aluy;

coOoieHre TpeOOBaHUI TEXHMKH O€30MacHOCTH M TMTHEHBI NMpU paboTe ¢ KOMIbIOTEpaMH U
JPYTMMH KOMIIOHEHTaMHM LHU(POBOTO OKpPYKEHUS, TMOHMMAaHUE IIPABOBBIX OCHOB HCIIOJIb30BAHUS
KOMITBIOTEPHBIX IPOTrpaMM, 06a3 JaHHBIX U MAaTEPUAJIOB, pa3MEIIEHHBIX B ceTH VIHTepHeT;

MMOHMMAaHUE OCHOBHBIX MPUHIUIOB IUCKPETU3AlMM Pa3IUYHbIX BHAOB HH(OpMaNMH, yMEHHE
oTpeneNnaTh WHPOPMALMOHHBIM 00BEM TEKCTOBBIX, I'paMUEeCKUX M 3BYKOBBIX JIAaHHBIX INPH 3aJaHHBIX
napaMmeTrpax AMCKPETU3alllu;

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJIbl, JOINYCKAIOUIME OJHO3HAYHOE JEKOJAMPOBAHME
coob1eHu#t (nmpeuKCcHbIE KOJIbI);

BJIA/ICHUE TEOPETUYECKUM almnapaToM, IO3BOJISIONIMM OCYLIECTBIISTh MPEICTABICHUE 33JaHHOTO
HATYpaJIbHOTO 4YHCJIa B Pa3IMYHBIX CHCTEMaxX CUMCIICHMS, BBINOJHATH MpeoOpa3oBaHUS JIOTHYECKHX
BBIPa)KEHU, CTIOJIb3Ys 3aKOHBI aJIr€OpPbI JIOTHKY;

YMEHHE CO3/1aBaTb CTPYKTYpUPOBAaHHbIE TEKCTOBBIE JIOKYMEHTHl U JIEMOHCTPAI[MOHHBIE
MaTepHagbl C HCIOJIb30BaHMEM BO3MOXHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB M OOJIaYyHBIX



CEPBHCOB;

B mporecce nzyuenus kypca nadpopmaTuku 0a30Boro ypoBHs 6 11 knacce obydaroumucs OyayT
JOCTUTHYTHI CIEAYIOIINE TPEAMETHbIE Pe3yNIbTAThI:

HAJIMYHE TPEJICTABICHUH O KOMIBIOTEPHBIX CETAX M MX POJH B COBPEMEHHOM MHpeE, 00 00mux
MPUHILIKIAX pa3paboTKu U GYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKECHUIA;

MOHMMaHWE Yrpo3 HH(POPMAIMOHHONW O0€30MacHOCTH, HCIOIB30BAaHUE METOJIOB U CPEACTB
MPOTUBOACUCTBUSA 3TUM yrpo3aMm, COONIOJICHHE Mep Oe30MacHOCTH, MPEJOTBPAIIAIOIINX HE3aKOHHOE
pacnpoCcTpaHEHUE NEPCOHATIBHBIX IaHHBIX;

BJIQJICHUE TEOPETUYECKHM almapaToM, MO3BOJIIONIUM ONpPENeNiITh KpaTyaliiuid MyTh BO
B3BEIIEHHOM rpade U KOJIMYECTBO IMyTeil MKy BepIIMHAMU OPUEHTUPOBAHHOTO allUKINYEeCKOro rpada;

YMEHHE YUTaThb W MOHUMATh IMPOrPAMMBI, PEAU3YIOIINE HECIOXKHBIE AITOPUTMBI 00pabOTKH
YHUCIIOBBIX M TEKCTOBBIX JAaHHBIX (B TOM YHCJIE MAacCMBOB U CHUMBOJIBHBIX CTPOK) Ha BBIOpAHHOM IS
U3y4YCHUS] YHUBEPCAIBHOM SI3bIKE MPOrpaMMupoBanus Beicokoro yposHs (Ilackams, Python, Java, C++,
C#), ananu3upoBaTh QJITOPUTMBI C HCIIOJIb30BAHMEM TaOJIMIl TPACCUPOBKH, OIpenesaTh 0e3
MCIIOJIb30BAaHUSl KOMIIBIOTEpA PE3YJIbTAaThl BBIIOJIHEHUS HECIOXHBIX IPOrpamMM, BKIIOYAIOMIMX LUKJIBI,
BETBJICHUSH MOJMPOrPaMMBI, MPU 33/IaHHBIX UCXOJHBIX JAaHHBIX, MOAU(PHUIIMPOBATH TOTOBBIE MPOTPAMMBI
JUISL pEIlieHUsT HOBBIX 3a/lady, HMCIOJb30BaTh HMX B CBOMX IporpamMmax B KadecTBE IOANPOrpPaMM
(mpouenyp, GyHKIIHIT);

YMEHHE peajn30BbIBaTh Ha BBIOPAHHOM JUIsl M3YYEHHUS S3bIKE IPOrpPaMMHUpPOBAHUS BBICOKOTO
ypoBus (Ilackamb, Python, Java, C++, C#) TumoBble anroputMbl 0OpabOTKHM 4YHCEN, YHUCIOBBIX
IOCJIEI0BATENbHOCTENl U MAacCHUBOB: INPEACTABICHUE 4YKCIa B BUJE HAOOpa MPOCTBIX COMHOKUTENEH,
HAXO0XJICHHE MaKCUMalbHOW (MUHHMAaNbHOH) HU(PB HATYypalbHOrO YHCIA, 3aIUCAHHOIO B CHCTEME
CUHCIICHUS] C OCHOBAaHUEM, HE mpeBbimatonmmM 10, BeraucieHne 0000mEHHBIX XapaKTEPUCTUK AIEMEHTOB
MaccHBa WJIM YHCJIOBOM MOCIEIOBATEIbHOCTH (CYyMMBI, MPOU3BEACHHS, CPEAHEr0 apu(METHUYECKOro,
MUHUMAJIBHOTO U MaKCHMaJbHOI'O 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIUX 3aJJaHHOMY
YCIIOBUIO), COPTUPOBKY 2JIEMEHTOB MacCHBa;

YMEHHUE HCIOIb30BaTh TAOIWYHBIC (PENALMOHHBIE) 0a3bl JAHHBIX, B YaCTHOCTH, COCTaBISTH
3arpockl K 6a3aM JaHHBIX (B TOM YHMCIIE 3alpOChl C BEIYUCISEMBIMH MOJSIMH), BBITOIHATH COPTUPOBKY U
MOUCK 3amuceil B 0a3e JaHHBIX, HAMOJHATH pa3padoTaHHyl0 0a3y JaHHBIX, YMEHHE HCIOJIb30BaTh
JJIEKTPOHHBIE TaOJIMIBI 7S aHajau3a, MpeJICTaBlIeHUs M OOpabOTKM JaHHBIX (BKJIIOYas BBIYHCICHHE
CYMMBI, CPEAHETO apu(PMETHUIECKOr0, HAaNOOIbILIEr0 U HAMMEHbILIEr0 3HaYeHHH, pellieHue YPaBHEHU);

YMEHHE HCHOJIb30BaTh KOMIBIOTEPHO-MaTeMaTHYECKHUe MOJENN JJs aHaiu3a OOBEKTOB MU
poueccoB: (GopMynHpoBaTh LEIb MOJECIUPOBAHMS, BBINOIHATH aHAIM3 PE3yJIbTAaTOB, MOJYYEHHBIX B
XO0JIe MOJICJIMPOBAHMs, OLIEHUBATh COOTBETCTBHE MOJIENIN MOAEIUPYEMOMY OOBEKTY WIIM TpoLeccy,
IPEJICTaBIISITh PE3YJIbTaThl MOIETUPOBAHUS B HATJISIIHOM BUJIE;

YMEHHE OpraHU30BBIBATh JIMYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C HCHOJIb30BAHHUEM
Pa3IUYHBIX [U(PPOBBIX TEXHOJOTUH, TOHUMAaHNUE BO3MOXHOCTEN HU(PPOBBIX CEPBUCOB IOCYIAPCTBEHHBIX
yCIyr, HUPPOBBIX 00pa30BaTENbHBIX CEPBUCOB, TOHUMAHNUE BO3MOKHOCTEH U OrpaHUYEHUN TEXHOJIOTUI
UCKYCCTBEHHOI'O HMHTEJUIEKTa B PAa3IMUHBIX OO0JACTAX, HaJIM4YME NPEJICTaBICHUNH OO0 MCIOIb30BaHUU
UH(POPMALIMOHHBIX TEXHOJIOTUN B pa3IMUHBIX MPO(pECcCHOHATBHBIX chepax.

COJAEPKAHUE OBYYEHUA

10 KJIACC

MudpoBas rpaMoTHOCTH

TpeboBanusi TeXHUKH O€30MAaCHOCTH M THUTHMEHBbl NpU paboTe C KOMIIbIOTEpaMU M APYTUMHU
KOMITOHEHTaMH U (PPOBOTO OKPYKEHHUS.

[Mpunnunsl  paboTel kommbioTepa. llepconanbHblii  kKoMmMmbpioTep. Bpibop kouurypauuu
KOMIIBIOTEPA B 3aBUCUMOCTH OT PEIIAEMBIX 3a1a4.

OcHOBHbIE TEHAECHLUU pPa3BUTUS KOMIIBIOTEPHBIX TexHosorui. [lapanienbHble BBIYUCIICHUS.
MHoromnponeccopusle  cucreMbl.  CynepkoMnbioTepbl.  MUKpOKOHTposiepbl.  PoGoTu3npoBaHHbIe
IIPOU3BO/ICTBA.

[IporpammHOe obecrieueHne KOMIBIOTEPOB. Buapl mnporpaMmMHOro ooecneueHuss H —HX
HazHaueHHe. OCOOEHHOCTH NPOrpaMMHOro oOecreueHuss MOOWIBHBIX YCTpoiicTB. OmnepanuoHHas
cucrema. IToHsiTe 0 cHCTEMHOM aIMUHUCTPUPOBAHUU. MHCTAIIALMSA U JEMHCTALIALUSA IPOIPAMMHOTO



o0ecreyeHusl.

daiinosas cucrema. [Touck B (aitnoBoii cucreme. Opranu3zaiiysi XpaHeHUs U 00padOTKU TaHHBIX C
HCIIOJIb30BaHUEM MHTEPHET-CEPBUCOB, 00JAUHBIX TEXHOJIOTHI U MOOUIIBHBIX YCTPONCTB.

[IpuknagHple KOMIBIOTEPHBIE NPOTPAMMBI JJIsi PEIICHHs THIOBBIX 3a4ad4 IO BBIOpAHHOMN
cnenuanu3zanuy. CucteMbl aBTOMaTU3UPOBAHHOTO MPOESKTHUPOBAHUS.

[Iporpammuoe oOecneuenue. JIMIEeH3MpOBaHWE TNPOTPAMMHOIO OOecredeHuss u LUPPOBBIX
pecypcoB. IIpompuerapHoe u cBoOogHOe mporpamMmHoe obecriedenne. Kommepueckoe u
HEKOMMEPUYECKOE  HCIOJBb30BAHHWE  MPOrPaMMHOTO  oOecredeHuss U HUPPOBBIX  PECYPCOB.
OTBeTCTBEHHOCTh, YCTaHABIIMBaeMas 3aKoHoOJaTeNnbcTBOM Poccuiickoit denepanuu, 3a HEIPaBOMEpPHOE
UCIOJIb30BaHUE POrpaMMHOr0 obecredeH s 1 HU(POBBIX PECypCOB.

Teopernuyeckue 0CHOBbI HH(POPMATUHKH

Nndopmanus, gaHHbIe U 3HAHUS. YHUBEPCATBLHOCTh AUCKPETHOTO MPEACTaBICHUS MH(POPMAIUH.
JBonyHoe xomupoBaHue. PaBHOMEpHBIE M HepaBHOMEpPHbIE KOAbL. YcioBue Pano. Ilomxomsl kK
n3Mmepennio uHpopmaruu. CymHocTh 00bEMHOTO (a71(haBUTHOTO) MOAX0a K U3MEPEHHIO HH(OpMAaIuu,
orpeneneHue OUTa C TOYKH 3peHHs aja(paBUTHOTO MOIXOZA, CBS3b MEXAY pa3MepoMm aidaBuUTa U
WH(GOPMAIMOHHBIM BECOM CHUMBOJA (B MPEANONIONKEHHH O PABHOBEPOSTHOCTH MOSIBICHUS CHMBOJIOB),
CBSI3b MEXAY €AMHUIAMH H3MepeHus uHpopmauuu: Out, Oaiir, Koaiit, MOaiir, I'6aiit. CymiHOoCTb
COJIEPKATENBHOTO (BEPOATHOCTHOIO) TMOJAXOJa K HM3MEpPEeHHIO HH(OpMAIMH, ONpeaesieHne OuTa ¢
MO3HIIAN COAEPIKaHUSI COOOIICHUSI.

Nudopmanuonnsie npouecchl. Ilepenaua undopmanuu. Mcroynuk, mpuéMHHMK, KaHald CBS3H,
curHai, koguposanue. Mckaxenne napopmarnmu rpu nepenade. CKOpOCTh Mepeayn TaHHBIX 110 KaHAITy
cBs3u. XpaHeHue wuHpopmanuu, o0béM mamsatu. OOpaborka wuHpopmanuu. Buasl 06paboTku
UH(OPMALIUK: TIOTYYEHUE HOBOTO COJIEpKaHUs, U3MeHeHne (GopMbl ipeacTaBieHus nHpopmanuu. [Torck
uHpopmanuu. Pons napopmaniy 1 nHGOPMALMOHHBIX MPOILIECCOB B OKPYKAIOIIEM MUDE.

Cuctembl. KOMIOHEHTHI cUCTEMBI U UX B3auMoieicTBre. CUCTEMBI yrpaBiieHus. Y IpaBIeHHE KaK
uH(popMalMOHHBIN Tporiecc. OOpaTHas CBA3b.

Cuctemsl cuncnenus. Pa3BépHyTas 3anuch LENbIX U APOOHBIX YUCEN B MO3MIMOHHBIX CHCTEMax
cuncienus. CBOMCTBA MO3MLIMOHHOM 3alMCHU YMCIA: KOJMYECTBO LMD B 3aMUCH, MPU3HAK JIEIUMOCTH
Yrcia Ha OCHOBAaHHME CHUCTEMBI CUHCICHHS. AJTOPUTM IEPEBOAA LEJNOTO uYuciia U3 P-W4HOM cucTeMbl
CUHCIIEHUS B JIECATHUUHYIO. AJITOPUTM IEPeBOa KOHEUHOH P-m4HOI ApoOH B NECATHYHYIO. AJITOPUTM
IepeBo/ia MEeNIOTO YHCIa U3 JAECATUYHOW CHCTEMBI CUMCIEeHUs B P-muHyro. /IBondHas, BoCbMEpHYHAs U
HIECTHA[aTepUYHasl CUCTEMbI CUHCIICHUS, IEPEBO YHUCEN MEXKAY STUMH cUcTeMaMu. ApupMeTnyecKue
OTIepalliy B TIO3UIIHOHHBIX CUCTEMaX CUHCIICHHUS.

[IpencraBneHue LeNbIX U BEIIECTBEHHBIX YHCEN B IAMATH KOMIbIOTEpPA.

Komuposanue texcroB. KomupoBka ASCII. OnnoGaiitapie komupoBku. Cranmapr UNICODE.
Konuposka UTF-8. Onpenenenrie nHpopMamoHHOTo 00bEMa TEKCTOBBIX COOOIIEHUH.

KonupoBanue uzobpaxenuit. OneHka WHGOPMAIMOHHOTO 00BEMA pPacTpoOBOTO TpaduuecKoro
n300pakeHus IPU 3aJJaHHOM pa3pellIeHnd U r1yOuHe KOJUPOBaHMS LIBETA.

KonupoBanue 3Byka. OteHka wHGOpPMAIMOHHOTO 00BEMA 3BYKOBBIX JIAHHBIX TIPH 3aJIaHHBIX
YacTOTE IMCKPETU3ALUH U PA3PATHOCTH KOAUPOBAHUS.

Anrebpa noruku. BreickaszpiBanus. Jlormdeckne omepamuu. TaOmUIBI UCTHHHOCTH JIOTHYECKUX
oTepanuil «IU3BIOHKIUI, «KOHBIOHKIUS, «MHBEPCUS», «UMIUTUKALULY, «IKBUBaJICHIU». Jlornueckue
BhIpa)KEHUS. BBIUHCIICHNE IOTHYECKOTO 3HAUEHHSI COCTAaBHOTO BBICKA3bIBAHUS MIPU U3BECTHBIX 3HAYCHUSX
BXOJSIIIMX B HEr0 3JIEMEHTApHBIX BBICKA3bIBaHWN. TaOMMIIBI MCTHHHOCTU JIOTHYECKUX BBIPAXKEHUI.
Jlormueckue omnepamnuy 1 orepariy HaJ MHOKECTBAMHU.

ITpumepsl 3aKOHOB ayreOpbl JOTMKH. DKBUBAJICHTHBIE PEOOPA30BaHMs JIOTHYECKUX BBIPAKECHUH.
Jlornueckne ¢yakuun. IlocTpoeHWE TOTHYECKOTO BBIPAXKEHUS C JAHHOW TaOMWIed WMCTHHHOCTH.
Jlornueckue »sneMeHThl KowmmbioTepa. Tpurrep. Cymmarop. IloctpoeHue cxeMbl Ha JIOTMYECKHX
AJIIEMEHTAX TI0 JIOTHIECKOMY BBIPAYKEHHIO. 3aIHCh JIOTHYECKOTO BBIPAKECHHUS TI0 JIOTHYECKON CXEMe.

HNupopmManHOHHBIE TEXHOJIOTHH

TexctoBblii mpoueccop. PemaktupoBanue u ¢opmatupoBanue. I[IpoBepka opdorpadun u
rpammatuku. CpeicTBa IMOMCKa M aBTO3aMEHbI B TEKCTOBOM Iipolieccope. lcmonp3oBaHHe CTUIIEH.
CTpyKTypHpOBaHHBIE TEKCTOBBIC TOKYMEHTHI. CHOCKH, oryiaBieHrne. Ob6maynbie cepBUCHl. KomnmekTuBHas
pabota ¢ nokyMeHTOM. IHCTpyMEHTHI pElleH3UpOBaHUs B TEKCTOBBIX Iporieccopax. [lenoBas nepenucka.



Pedepar. IlpaBmma 1uTHpOBaHUS HMCTOYHUKOB W OGOpMIICHHUS OMOIMOTpaPUIECKUX  CCHUIOK.
Odopmiienne cnucka JUTepaTyphl.

BBon wu300pakeHHMiI € MCHOJB30BAaHUEM PA3IMYHBIX [UQPOBBIX YCTPOUCTB (IHPPOBBIX
¢oTroanmapaToB 1 MUKPOCKOIIOB, BUICOKaMEpP, CKAHEPOB U APYIHX yCTpoicTB.). ['padmueckuii pegakTop.
O6paboTtka rpaduyeckux 00bekToB. PacTpoBas u BekTopHas rpaduka. opmaTsl rpadudeckux Ghausios.

O0paboTka U300paXKEeHUS U 3ByKa C UCIOJIb30BAHUEM WHTEPHET-TIPUIIOKEHUH.

Mynetumenua. KomnerotepHble npe3eHTauuu. lcnonab3oBaHWE MYJIbTHUMEIWWHBIX OHJIANH-
CEpBHUCOB ISl pa3pabOTKH MPE3CHTAIUI TPOEKTHBIX padoT.

[TpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJIEICH.

11 KJIACC

Iugposas rpaMOTHOCTH

[IpyHIMIBI TOCTPOEHUS U amnmapaTHble KOMIIOHEHTHI KOMIIBIOTEpHBIX ceTel. (CeTeBbie
npotokoisl. Cets MuTEpHET. Anpecatius B cetu MuTepHeT. CucreMa JOMEHHBIX UMEH.

Be6-caiit. Be0O-ctpanmma. BsaumopeiictBue Opay3epa ¢ BeO-cepBepoM. JlmHamudeckue
cTpanullbl. Pa3spaboTka nHTEpHET-TIpIIIOKeHUH (caliToB). CeTeBoe XpaHCHHE JaHHBIX.

Buner nestensnoctu B cetu Mutepuer. Cepuchl MutepHeTa. ['eonHbopManinoHHble CHCTEMBI.
l'eonokaioHHBIE  CEPBUCHI pPEATFHOTO BPEMEHHU (HampuMep, JIOKalus MOOWIBHBIX Tele(OHOB,
OmpefieNieHue 3arpyK€HHOCTH aBTOMAarucrpaiei), HHTEpHET-TOPTOBJs, OpOHHpPOBaHHE OWIIETOB,
TOCTUHULL.

l'ocynapcTBeHHblE 3IEKTPOHHBIE CepBUCHI M yciayrd. CouManbHblE CETH — OpraHHu3alusd
KOJUIEKTUBHOI'O B3aUMOJIEHCTBUS M oOMeHa JaHHbIMM. CeTeBOM ATHKET: IpaBWila IOBEICHUS B
kubepnpoctpancTse. [Ipobiema moymMHHOCTH nonydyeHHo nHpopmanuu. OTKphITEIE 00pa3oBaTeIbHbIC
pecypchl.

TexHOoreHHbIE M SKOHOMHUYECKHE YIPO3bI, CBSI3aHHBIE C HCIIOJIb30BAHUEM HH(POPMAIIOHHO-
KOMMYHHKAIIMOHHBIX TexHoJoruid. OOmme npobiaembl 3amuThel uHGOpMAMU ¥ HWHGOPMAIIMOHHON
6esomacHoctu. CpeacTtBa 3amuThl HHQOPMAIMK B  KOMIIBIOTEPAaX, KOMIIBIOTEPHBIX CETAX U
AaBTOMATH3UPOBAHHBIX HMH(POPMAIMOHHBIX cucTemax. [IpaBoBoe oOecrneueHne WHGOPMAIIMOHHOM
6e3onmacHocTH. llpemoTBparieHne HECAHKIMOHHUPOBAHHOTO JOCTyNa K JIMYHOM KOH(HIECHIMAIbHON
uH(pOpMalluK, XpaHALIEHCcs Ha MEPCOHAIBLHOM KOMIIBIOTEpPE, MOOWIBHBIX ycTpoilicTBax. BpemoHocHoe
IporpaMMHOE oOecreueHHue M CrocoObl OOpbOBI ¢ HUM. AHTHBHPYCHBIE HporpamMmbl. OpraHu3zarus
JUYHOTO apxuBa uHpopmaruu. PesepBHoe konupoBanue. [laponpHas 3amura apxusa.

WNHpopmanMoHHbIE TEXHOJOTMM U TpodeccHoHanbHas JesTenbHOCTh. MHpopMannoHHbIe
pecypcsl. Lludposas skonomuka. MHpopmanoHHas KyabTypa.

Teopernyeckne ocHOBBI HH(POPMATHKH

Monenn u mopnenupoBanue. llenu monenupoBanus. COOTBETCTBHE MOZEIU MOJCIUPYEMOMY
00BeKTy uiH npoueccy. Popmanuzaius NpUKIaIHbIX 331a4.

[IpencraBienue pe3yabTaTOB MOAEIUPOBAaHUS B BUAE, YAOOHOM JUIsl BOCHPHSTHSI YEIIOBEKOM.
I'paduueckoe npeacTaBieHne JaHHBIX (CXEMBI, TAOIULIbI, TPAQUKH).

I'padpr. OcHoBHble noHsTHUS. Buasl rpados. Pemenne anropuTmMuyeckux 3ajad, CBSI3aHHBIX C
aHanmu3oM rpadoB (MOCTpOEHUE ONTHUMAIBHOTO NYTH MEXAYy BeplIMHaMH rpada, OoIpeaesieHue
KOJIMYECTBA Pa3IMYHbIX ITyTeH MeX Ay BEpIIMHAMU OPUEHTHUPOBAHHOTO allUKINYECKOro rpada).

HepeBbs. bunapHoe nepeBo. JlMCKpeTHble WIpPhl JABYX HUIPOKOB C TOJHOW WH(pOpMAaIHEH.
[Toctpoenue pepeBa mnepebopa BapHAaHTOB, OIKCAaHUWE CTpaTerdd UIPel B TabiuyHOW (dopme.
BoiurpsliiiHeie cTpaTeruu.

Hcnonb3oBanue rpadoB U 1epeBbEB MPU OMUCAHUN OOBEKTOB U MPOIIECCOB OKPYIKAIOILIET0 MUPA.

AJITOPUTMBI U IPOrPAaMMHPOBAHHE

OmnpeneneHre BO3MOXKHBIX — Pe3yJbTaTOB pabOThl MPOCTEUIIUX aJITOPUTMOB  YIIPaBJICHUS
UCTIOJIHUTENISIMU U BBIUYMCIIUTENBHBIX aNrOpuUTMOB. OrmpeneneHue UCXOAHBIX TaHHBIX, IPU KOTOPBIX
QJIITOPUTM MOXET J1aTh TpeOyeMbIil pe3ynbTar.

DTarsl penieHus 3a1a4 Ha KoMmibioTepe. S3bik nporpammupoBanus (ITackans, Python, Java, C++,
C#). OcHoOBHBIE KOHCTPYKIIMM SI3bIKa MNPOTPAMMHUPOBaHUS. THIBI JaHHBIX: IEJIOYUCIICHHBIE,
BELIECTBEHHbBIE, CUMBOJbHBIE, Jornueckue. Bersnenuss. CocraBHble ycnoBus. LIMKIBI C yCIOBHEM.
[{uxel o mepeMeHHou. Mcnonb3oBanne TaOJIMIl TPACCHPOBKH.

PazpaboTtka u mporpamMMmHasi peaju3aius aaropuTMOB PELIeHHUs TUIIOBBIX 3a7ad 6a30BOTr0 YpOBHSI.



[Tpumepsl 3a1a4: anropuT™Mbl 00pabOTKN KOHEUHOW YUCIOBOM MOCIEI0BATENBHOCTH (BBIUMCIEHUE CYMM,
IIPOU3BENICHUH, KOJIMUECTBA 3JIEMEHTOB C 33JaHHBIMU CBOICTBaMM), aJITOPUTMbI aHAJIN3a 3aIIMCH YHCEN B
HO3ULIMOHHOM CUCTEME CUMCIIEHUS, AITOPUTMBI PEIIEHUS 3a/1a4 METOJJOM Iepedopa (IOUCK HanOOIbILEero
o0LIero enuTeNs ABYX HaTypajJbHBIX YHCEN, IPOBEPKA YKCIIA HA IPOCTOTY).

OOpa0oTKka CHMBOJIBHBIX JaHHbIX. BcTpoeHHble (QYHKIMH fA3bIKa [POrpaMMHMPOBAHUS Ul
00pabOTKM CUMBOJIBHBIX CTPOK.

Tabnuunble BeIMUUHBI (MAaCCUBBI). AJITOPUTMBI PaOOTHI C 3JIEMEHTAMH MacCHUBa C OJHOKPATHBIM
IIPOCMOTPOM MacCHBAa: CYMMHUPOBAHME JIEMEHTOB MAaCCHBA, MOJCYET KOJIMYECTBA (CyMMBbI) 3JIEMEHTOB
MacCuBa, YJOBJETBOPSIOIIMX 3aJ@aHHOMY YCJIOBHMIO, HAaXOKJIEHHE HauOOoJIbLIero (HaMMEHBIIIETO)
3HAYEHUsl SJIEMEHTOB MAacCHBa, HAaXOXKIEHHWE BTOPOro M0 BEJIMYMHE HauOOJbIIEro (HAMMEHBILErO)
3HAYCHUS, JIMHEHHBIA MMOUCK JIEMEHTA, IIEPECTaHOBKA SJIEMEHTOB MacCcBa B 00pPaTHOM MOPSIJIKE.

CopTtupoBKa 0JJHOMEpHOro MaccuBa. [IpocTeie METOABI COPTUPOBKHU (HAIIPUMED, METOJ ITy3bIpbKa,
MeTo1 BbIOOpa, COpTUPOBKa BcTaBkamu). [loamporpammel.

HNudopMannoHHbIe TEXHOJIOTHH

Ananmu3 naHHbiX. OCHOBHBIE 3aJjaudl aHAJIM3a JAHHBIX: MPOTHO3MPOBAHUE, KiIacCHU(pUKAIMS,
KJacTepusanus, aHaiu3 OTKIOHeHUWH. IlocienoBarenbHOCTh pelleHUs 3ahay aHajiu3a JaHHBIX: cOOp
NEPBUYHBIX JAaHHBIX, OYMCTKA M OIICHKAa KadecTBa MAaHHBIX, BBIOOP W/WIM TOCTPOCHHE MOJEIH,
npeoOpa3oBaHue JaHHbBIX, BU3yaIU3alMs JaHHbBIX, HHTEPIPETALsl Pe3yIbTaToB.

AHanu3 JaHHBIX C TIIOMOIIBIO JJIEKTPOHHBIX TaOIuL. BpluucCieHHEe CYMMBbI, CpEIHEro
apupMeTHIecKoro, HauboOJIbIIEro U HAUMEHbIIET0 3HaYeHUH Inana3oHa.

KomnberotepHo-MaTemMaTuueckue MOJIEIH. Oransl KOMIIBIOTEPHO-MaTEMaTHUYECKOIO
MOJICJIMPOBAHMs: I[MOCTAaHOBKA 3ajlaud, pa3paboTKa MOJENM, TECTUPOBAHHME MOJEIH, KOMIIbIOTEPHBIH
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MO/IECIUPOBAHUS.

YucrieHHoe pellieHne ypaBHEHUH C MOMOIIIBIO [T0100pa napameTpa.

Tabnuunsle (pensuuoHHbIe) 0a3bl NaHHBIX. Tabnuia — mpeacTaBieHnue CBEICHUM 00 OHOTUITHBIX
o0bekTax. [Tone, 3anuck. Kitou tabauupl. Pabota ¢ roToBoii 6a30i naHHBIX. 3anojiHeHUE 0a3bl JaHHBIX.
[Touck, copTrpoBKa M GUIBTpALUs 3amuceld. 3arpockl Ha BHIOOPKY aHHBIX. 3alpOCHl C TapaMeTpPaMH.
BeruncnsieMsle nosis B 3anpocax.

MHuorotabianunble 0a3bl JaHHBIX. THUIIBI CBA3eH MeXIy TabnuuaMu. 3anpochkl K MHOTOTa0JIMYHBIM
0a3aM JaHHBIX.

CpencrtBa HUCKYCCTBEHHOro HHTeuiekTa. CepBUCHI MAIIMHHOTO IE€pPEeBOJIa M PAClO3HABAHUSA
ycTHOW peun. MpeHTudukanms M NOUCK M300pakeHui, pacno3HaBaHue mui. CamooOywaromuecs
cucteMmbl. VICKyCCTBEHHBI HMHTEIUIEKT B KOMIBIOTEpHBIX uUrpax. Mcronb3oBaHue MeTO/I0B
UCKYCCTBEHHOT'O MHTEIUIEKTa B OOydarolmMx cuctemax. lcmonb3oBaHHE METOIOB HMCKYCCTBEHHOTO
UHTEIJIeKTa B  poboroTexHuke. MHrepHer Bemieil. IlepcriekTuBbl pa3BUTHS  KOMIBIOTEPHBIX
MHTEIJIEKTYaJIbHBIX CUCTEM.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo JesiTeJIbHOCTh YYHTEIsI C y4eTOM
aKaJeMH4eCcKHX padoyeii MporpaMMbl BOCIIMTAHUS
Ne HanmeHnoBaHue pa3/iesioB U TEM 4ACOB
n/n MpOorpaMmbl ’
OTBOIUMBIX

Ha 0CBOCHUE TEMbI
Paszgea 1. [ludpoBasi rpaMOTHOCTH

dopmMupoBanue 001IeyIeOHBIX U
OOIIEKYIbTYPHBIX HaBBIKOB PabOTHI €
nH(popMalren: yMeHrne rpaMoTHO

Kommerotep: annapatHoe U 10JIb30BATHCS NCTOUHUKAMU
11 MporpaMMHOe oOecrieyeHue, 6 nH(pOpMalIH, OLIEHUTh
¢aitnoBas cucrema JIOCTOBEPHOCTH MH(OpMAITHH,

COOTHECTH UH(OPMALIHIO U 3HAHMUS,
YMEHHE MMPaBUIHLHO OPTaHU30BBIBATH
nH(OPMaLMOHHBIN MpoIece U T. 1.




Uroro no pazgeny

Pa3znea 2. Teopernueckue 0CHOBbI MH(POPMATHKH

Nudopmanus u

PazButne OEHHOCTHOT'O OTHOLICHUS K

2.1 WH(OPMALIMOHHBIE TPOIIECCHI S 3HAHUSAM KaK HHTEJUICKTYIbHOMY
29 [IpencraBnenne nudopmanmu B 8 pecypey, obecneunBatoemMy
: KOMIIBIOTEpE Oynyliee 4enoBeKa, Kak pe3yabTary
8 KpPOMOTJIMBOIO, HO YBJIEKATEIHLHOTO
2.3 DNeMEeHTHI aJIreOpbI JIOTUKH yueGHOro Tpyza
Wroro no pazneny 21
Pa3nen 3. Un¢opmManmoHHbIE TEXHOJIOTUH
[ToaroroBka oOyyaromuxcs K
TexHomoruu 06pabOTKH 7 nocyenyromiei mpodeccuoHaIbHON
3.1 TEKCTOBOM, TpadUIeCcKOi 1 JIeATETLHOCTH, T.€. K Pa3HBIM BHUJIaM
MYJIbTUMEAUMHON HHPOpMAIIT JESITEIIbHOCTH, CBSI3aHHBIM C
00paboTkoit nHopMaIUH
Hroro no pasgeny 7
OBIIEE KOJIMYECTBO YACOB I10
[MPOTPAMME 34
KoHTposabHble paboThl 1
11 KJIACC
KoauuectBo JesITeJIbHOCTD YYUTEJISl C y4eTOM
aKajieMU4ecKHuX padoueii mporpaMMbl BOCIIUTAHUS
Ne  HaumeHoBaHue pa3JejioB M TEeM  4YacOB,
n/m | MporpamMmbl OTBOIHMBIX

Pa3nen 1. udpoBasi rpaMoTHOCTH
CereBble MHPOPMAIIMOHHBIE

Ha 0CBOCHHC
TEMBbI

PazButne OEHHOCTHOI'O OTHOIICHUA

11 TE€XHOJIOTHH > K TPYZly Kak OCHOBHOMY CIIOCO0Y
JOCTUKEHUS )KU3HEHHOTO
. 0J1aromnoy4us 4eaoBeKa, 3aJI0Ty ero
1.2 OcnoBE conpanbHoR 3 YCHEMIHOTO MPoheCcCHOHATBFHOTO
MH(OPMATHKH CaMOOINPEIEIICHNS U OLYILEHUS
YBEPEHHOCTH B 3aBTPAIIHEM JIHE
Hroro mo pazueny 8
Pa3nea 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
dopMHUpOBaHUE THATIEKTUKO-
MaTepUaTUCTUYECKOTO
5 MHpPOBO33peHHUs. BoopyxeHue
2.1  WudopmannoHHOE MOIEITHPOBAHUE y4yaluxcs NpaBUIbHBIM
METOJI0JIOTHYECKUM MOJIXOJIOM K
[T0O3HABATEJILHON U MTPAKTUYECKON
JESTEIBHOCTH
Hroro no paszneny 5
Pa3nes 3. AropuT™Mbl M NpOrpaMMHpOBaHue
@opMHUpPOBAaHUE TAKUX YEPT JIMUYHOCTH,
ASIFOPUTMBI H Y1CMCHTBI 11 Kak: 00111ee YMCTBEHHOE Pa3BUTHE

3.1
IPOrPaMMHUPOBAHHUS

yUaIXcs, Pa3BUTHE UX MBIIUICHUS U
TBOPYECKUX CIIOCOOHOCTEH,
(dhopmupoBaHme 001IeyUYEeOHBIX U




OOIIEKYIBTYPHBIX HABBIKOB PAOOTHI C
uHpopmanuen

Hroro no pazneny 11

Pa3nen 4. Un¢opmManmoHHbIE TEXHOJIOTUH

4.1 | DnexkTpoHHBIE TaOJIUIBI 6 PasButHE 3CTETUYECKOrO BOCHPUSATHS

4.2 | ba3wl JaHHBIX 2 OKpYJKaroLiero Mupa,
ITogroroska o0y4aromuxcs K
nocienyomeid  npodecCHoOHATBHOM

4.3 CpezicTBa HCKYCCTBEHHOTO 2 NESATENBHOCTH, T.€. K pa3HbIM BHJaM

MHTCIICKTA JeATEIbHOCTH, CBSI3aHHBIM c

00paboTKkoii nHbopMaIIH

Hroro mo pazneny 10

OBIIEE KOJIMYECTBO YACOB I10

[MPOI'PAMME 34

KoHnTposbHbie paboThI 1

INOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
°

u/n Tema ypoka

1 Texnuka 0€30MacCHOCTH M THTUEHA IPU paboTe ¢ KoMmbioTepamu. [IpuHImIbl paboThl KOMIBIOTEpPA

2 TenneHUnu pa3BUTHS KOMIIbIOTEPHBIX TEXHOJIOTUH. [IporpaMMHoOe obecrieueHre KOMIbIoTepa

3 Cmapmoesas ouaznocmuueckas pavoma

4 Onepanuu ¢ daitnamMy 1 nankamu

5 Pabora ¢ mpukiagHbIM IpOrpaMMHBIM 00eCIIeYeHUEM

6 3akoHonarenbcTBO Poccuiickoit denepariyu B 001aCTH IPOrpaMMHOT0 0OecrieueHust

7 JIBOMUHOE KOJMPOBaHUE

8 [Toaxoap! K U3MEPEHHIO HH(OpMALUU

9 HNudopmannonssle nporeccsl. Ilepenaya u xpanenue nHdopMaiiu

10 | Ob6pabotka nHpopMaIHH

11 CucteMbl, KOMIIOHEHTBI CHCTEM M UX B3aNMOACHCTBHE

12 CucreMsbl cunciieHus

13 ANTOpUTMBI IEpeBOIa Yicen U3 P-UYHOMN CHCTEMbI CUUCIIEHUS B JIECSITUUHYIO U 0OpaTHO

14  JIBomuHas, BOCbMEpUYHAs U LIECTHAATepUYHAasi CHCTEMbl CUMCIICHUS

15 | Apudmernueckue onepanyy B HO3ULMOHHBIX CUCTEMAX CUUCICHHS

16 | Apudmernueckue onepanyy B HO3ULIMOHHBIX CHCTEMAX CUUCICHHS

17 [IpencraBieHne HEIbIX U BEIIECTBEHHBIX YHCEN B NAMITH KOMIIbIOTEpa

18 | KoxupoBaHHe TEKCTOB

19 KonupoBanue nzodpaxkeHuit

20  KoapmpoBanue 3ByKa

21 BeickaspiBanus. Jlornueckue onepanuu

22 Jlornueckue BoipaskeHus. TaOnHIIbl MCTUHHOCTH JIOTUYECKUX BBIPAKEHUI

23  Jlormueckue omepamuy 1 onepary HaJ MHOXECTBaAMHU

24  3akoHBI aNreOpHl JIOTUKA

25 Pemenne mpocTenmnx JOrM4ecKux ypaBHEHUN

26 Jlornueckue Gpynkiuu. [ToctpoeHne TOru4ecKoro BEIPAKEHUSI ¢ TAaHHON TaOJIUIIe HCTUHHOCTH

27  Jloruyeckue 3JIEMEHThI KOMIIBIOTEpPA

28 TexkcToBBIN TIPOIECCOp U ero 0a30BbIe BOZMOKHOCTH
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KonnextuBnas pabora ¢ mokymentom. [Ipasuna odhopmiienns pedepara

30 PactpoBas rpaduxa.

31 BekTopHnas rpaduka

32 Coznanue u npeoOpa3oBaHue ayTMOBU3yalIbHBIX 00beKTOB. KOMIIbIOTEpHBIE TPE3eHTAuU

33 | IIpuHUHUIIBI TOCTPOEHUS U PEIAKTUPOBAHUS TPEXMEPHBIX MOJIENIEH

34 ["'omoBast KOHTpOJIbHAS paboTa

11 KUIACC

Ne

u/n Tema ypoka

1 [TpuHIMTIBI TOCTPOCHHUS U allllapaTHhIE KOMIIOHEHTHI KOMITBIOTEPHBIX ceTeil. CeTeBble MPOTOKOIIBI.
Cetp Untepner. Anapecanus B cetu UatepHeT. CucteMa JOMEHHBIX UMEH

2 Be6-caiit. Be6-cTtpanuna. Bzanmoneiictsue 6paysepa ¢ BeO-cepBepoM. JluHaMuyeckue CTpaHUIIbL.
Pa3pabotka unrepHer-npuiiokeHuit (caiitoB). CeTeBoe XpaHEHUE JTaHHBIX

3 Bune! nestensaoctu B cetu Untepuer. Cepsucsl MHTEpHETA

4 CereBoii aTuker. [Ipo6ieMa noIMHHOCTH MOJTYYeHHONH HHPOpMAITUU

5 ["ocynapcTBeHHBIE 3JIEKTPOHHBIE CePBUCHI U yCIyru. OTKpbIThIe 00pa3oBaTeNbHbIE PECYPCHI

5 TexHOTreHHbIe U PKOHOMUYECKUE YIPO3bl, CBI3aHHBIE ¢ ucnoiab3oBanuem UKT. 3amura
uHpopManuu 1 nHPOPMAITMOHHAS OE30MTACHOCTD

7 BpenonocHoe mporpaMmMHOe 00ecIiedeHIe U CrIocoObl OOPHOBI ¢ HUM

8 Opraauzanus TMYHOTO apxuBa HHGpopMmanuu. MHbopManmoHHbIE TEXHOJIOTUU U PO ECCHOHATbHAS
JESITENIbHOCTD

9 Monenu u monenupoBanue. [Ipeacrapnenue pe3yiabTaToB MOJICTUPOBAHUS

10 | I'padsl. Pemenne anropuTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHATH30M IpadoB

11 JlepeBbst. JIUCKpeTHbIE UTPBI IBYX UTPOKOB C MOJIHOW MH(pOpManuen

12 Ucnonp3oBanue rpadoB U 1epeBbEB IPU OMUCAHUHM 0OBEKTOB U MPOLIECCOB OKPYXKAIOIIET0 MUpa

13 O6006menue mo teme «MHPOpMaIMOHHOE MOIETUPOBAHHEY

14 AHanu3 aIropuTMOB. DTallbl pEIIeHUs 33/1a4 Ha KOMIIBIOTEpE

15 | S3p1k nporpamMupoBanusi. OCHOBHBIE KOHCTPYKIIMH SI3bIKA TPOTpPaMMHUPOBaHUs. THITBI JAaHHBIX

16 | BerBnenus. CocTaBHbIE YCIOBHS

17 [{ukmel ¢ ycnoBueMm. LIMKIIbI 110 IEpeMEHHOM

18 | Pa3paboTka u mporpaMMHasl peaau3aliysi alrTOpUuTMOB PEIICHUs] TUIIOBBIX 33a4

19 Pa3pa0oTka u mporpaMMHasi peajqu3aius aIropuTMOB PELIeHUs 3a7ad METOI0M nepedopa

20 O0paboTKa CUMBOJIBHBIX TAHHBIX.

21 TabnuuHbIe BETUYMHBI (MACCHBBHI)

22 CopTupoBKa 0JTHOMEPHOTO MacCHUBa

23  [lommporpaMMer

24 I'onoBasi kKOHTpoJIbLHAs padoTa

25 Amnanu3 ganusix. OCHOBHEBIE 3a1a4d aHAIN3a JAaHHBIX

26 [TocnenoBaTenbHOCTD PEIICHUS 3aa9 aHAIN3a TAHHBIX

27 AHanM3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX TaOIUI]

28  KomnbroTepHO-MaTeMaTHYecKhe MOJIENN

29 Pabota ¢ roTOBOI KOMIIBIOTEPHON MOJIENBIO.

30  YucrneHHoe pellleHHE YPaBHEHUH C MOMOIIBIO [T0100pa mapameTpa

31 TabGnuunble (pensIoHHbIe) 0a3bl JAHHBIX.

32  Pabora c roToBoii 0a30if JaHHBIX

33 CpencTBa HCKYCCTBEHHOTO MHTEIICKTA.




' 34 TlepcreKTHBEI Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYATbHBIX CHCTEM

B ¢denepanbHbIX M pernoHaNbHBIX MPOLEAYpax OIEHKM KadecTBa OOpPAa30BAHUS HCIIOJIB3YETCS
nepedeHs (Koaudukarop) pacmpenesieHHBIX IO KiaccaM IpOBEpsIeMbIX TpeOOBaHMH K pe3yibTaram
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHONW IMPOrpaMMBbl CpeqHEro olmiero oOpa3oBaHMS W IJIEMEHTOB
coJiepKaHus 0 HHPOPMAaTHKE.

IIpoBepsiemble TPeOOBaHMS K Pe3yJbTAaTaAM OCBOEHHSI OCHOBHOM
o0pazoBaTtenbHOl nporpammsl (10 kiacc)

Kon IIpoBepsiemble npeIMeTHBbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/bHOMH
NpoBepsieMoro NPOrpaMMbl CpeJHero oouero oopa3oBaHus
pe3yJbTarTa

1 ITo Teme "Lludposast rpaMmoTHOCTD"

1.1 Brnanenue mnpexacraBieHusMH O posid MHGOpPMALMKM U CBSI3aHHBIX C HEH IPOLECCOB B
npupojie, TEXHWKE M oOmecTBe, MNOHATUSAMH "uwHpopmanua", "HHPOPMALMOHHBIH
npouecc”, "cucrema', "KOMITOHEHTBI CHCTEMBEI", "CHCTEeMHBIM ahdext",
"uHpopmanmoHHas cucrema', "cucrema ympaBieHHs'; BIaJ€HHE METOJaMH IIOMCKa
uHpopMauuu B ceTH VIHTepHeT, yMEHHE KpUTHYECKH OLEHUBaThb HH(OpMALUIO,
MOJYYCHHYIO U3 ceTu HTepHeT

1.2 YMeHue XapakTepu3oBaTh OOJbIINE JaHHbIE, MPUBOAMTH IPUMEpPbl HCTOYHMKOB HX
MI0JIyYEHUS Y HAIIPABJIEHMSI UCII0JIb30BAHMUS

1.3 [ToHuMaHMe OCHOBHBIX HPUHIUIIOB YCTPOMCTBa M (YHKLIMOHUPOBAHHUS COBPEMEHHBIX
CTallMOHAPHBIX M MOOWIBHBIX KOMIBIOTEPOB; TEHICHIUN pPA3BUTHUS KOMIBIOTEPHBIX
TEXHOJIOTUH; BiaJieHHe HaBbIKAMH Pa0OThl C ONEPALMOHHBIMU CUCTEMAMU M OCHOBHBIMU
BUJAMHU TPOTPAMMHOTO OOecCHeueHHs sl pemieHust y4eOHBIX 3ajad 10 BBIOpaHHOMN
crielMann3aluu

2 ITo Treme "Teopernyeckue 0CHOBbI HUHPOPMATUKU"

2.1 [ToHnMaHWe OCHOBHBIX TNPHHIMIIOB IUCKPETU3AIUH Pa3IMYHBIX BHIOB HH(OPMAIIHH;
yYMEHHUE OmpeneniaTh UH(OOPMAIMOHHBIH 00BEM TEKCTOBBIX, IPa)UUECKUX U 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX TapaMeTpax JUCKPETH3AINH

2.2 YMeHue CTpoUTh HEPAaBHOMEPHBIE KOJIbl, JOIYCKAIOIIME OJHO3HAYHOE JEKOJUPOBAHUE
coolieHuil (mpepuKCHbIE KOJABI); HCIHOJb30BaTh MPOCTEHUIINE KOJIbl, KOTOpbIE
NO3BOJISIIOT OOHAPY)KMBATh M HCHPABJISITh OIIMOKH ITPH Nepeaaye JaHHbIX

2.3 Brnagenue TeopeTHyecKMM ammapaTroM, MO3BOJIIOIIMM OCYLIECTBISTh MPEJCTABICHUE
3a/IaHHOT0 HATypaJbHOI'O YHMCJIA B PA3JINYHBIX CUCTEMAX CUUCIICHHUS

2.4 Brnanenue TeopeTnyeckuM amnmapaTroM, MO3BOJISIOIIMM BBINOJIHATH IMPeoOpa3oBaHUs
JIOTUYECKHUX BBIPAKEHUH, NCIOJIb3YS 3aKOHBI aare0phl JIOTUKU

3 ITo Teme "MHpopmanrionHble TEXHOTOTUN"

3.1 YMeHue co3naBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHI U JIEMOHCTPALIMOHHBIE
MaTepuaibl ¢ MCIOIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX IPOrPAaMMHBIX CPEACTB U
00JIaYHBIX CEPBUCOB

3.2 YMeHue wucnonap3oBaTh TaOMUYHbIE (pENSIMOHHBIE) O0a3bl JAaHHBIX, B YacTHOCTH,
COCTaBJIATH 3aMPOCHI B 0a3ax JTaHHBIX (B TOM YHCIIE BBIYUCISEMBIE 3aIIPOCHI), BBHITOIHATh
COPTUPOBKY M MOUCK 3anuceil B 6a3e TaHHBIX; HAOJIHAThH pa3paboTaHHYI0 0a3y TaHHBIX

3.3 YMeHHe HCIOoNIb30BaTh JJIEKTPOHHBIE TAaONMIBl S aHalu3a, NPEACTaBICHUS MU
00paboTKM JaHHBIX (BKJIIOYAsh BBIUMCIEHHE CYMMBI, CPEIHEro apu(MeTHYecKoro,
HanOOJIBIIEr0 M HAMMEHBIIET0 3HAYCHUH, PElIeHne YpaBHEHU)

IIposepsiemble 3jieMeHTHI cogeps:kanus (10 kaacce)
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 |Hudposas rpaMOTHOCTH
1.1 |Ilpunnunel pabGoThl KommbloTepa. llepcoHayibHBIi  KOMIbIOTEp. BbIOOp KOH(HUrypanuu
KOMIIbIOTEPA B 3aBUCUMOCTH OT peIlacMbIX 3aJ1a4
1.2 |OcHOBHBIC TEHIEHIMM pa3BUTHS KOMIBIOTEPHBIX TexHosoruil. llapaiienbHble BBIYUCICHUS.




MHorormnporieccopubie cucTemMbl. CynepKOMIBIOTEPbl. MHUKPOKOHTpOJUIEphl. PoOoTu3npoBaHHbIE
MIPOU3BOJICTBA

1.3

daitnoBas cucrema. [louck B (aiinmoBoit cucreme. Opranu3ais XpaHeHuss 1 00padOTKHU JTaHHBIX C
HCITIOJIb30BAHUECM MHTCPHCT-CCPBHUCOB, O6J1a'-IHbIX TEXHOJIOTHH U M06I/IJIBHBIX YCTpOfICTB

Teoperuueckrue 0CHOBBI UHPOPMATUKHI

2.1

Nudopmanus, gaHHble ¥ 3HaAHHUS. YHUBEPCATBbHOCTh TUCKPETHOIO MpPEJICTaBICHUS HWH(OPMAILINU.
JIBOM4YHOE KOIMpOBaHUE

2.2

PaBHOMepHBIE U HEpaBHOMEPHBIE KOJIbI. Y ciioBue dano

2.3

[Mogxoner k wu3MepeHuto wuHPopManuu. CymHOCTH 00beMHOTO (aidaBUTHOrO) MoAXOoAa K
M3MepeHuIo HHPOPMAITUH, OTIpeIeIICHIE OUTa ¢ TOUKH 3peHUs a(haBUTHOTO MOIX0/1a, CBSI3b MEXKITY
pasmepom andaButa W HHOOPMAIMOHHBIM BECOM CHUMBOJAa (B MPEINOJIOKEHHU O
PaBHOBEPOSTHOCTH TIOSIBIICHUS CHMBOJIOB), CBSI3b MEXKIY CIUHUIIAMU H3MEPEHHUs WH(GOpMAIUU:
out, Oaiit, KOaiir, M6aiiT, I'6aiiT. CymHOCTb COAEpP)KaTEIBLHOTO (BEPOSITHOCTHOIO) MOAXOAA K
M3MEPEHUI0 MHPOPMALIUH, OTIpe/ieTIeHrne OuTa ¢ MO3HUIIMU COAEPIKaHUS COOOIIECHUS

2.4

Nudopmannonnsie mpouecchl. Ilepenaua unbopmanuu. McTOuHUK, NpPUEMHUK, KaHAJ CBS3H,
curHai, koguposanue. Mckaxenne nadopMmaru npu nepeaade. CKOpocTs Mepeadd JaHHBIX MO
KaHaly cBsA3M. XpaHeHue nHdopmanyu, 00beM NamsTi

2.5

Cuctembl. KoMoHeHTHI cucTeMbl M UX B3auMojeiicTBue. CUCTeMBl yIpaBJIeHUs. YIpaBIeHUE Kak
nHpopManMoHHKIH mporiecc. OOpaTHas CBsI3b

2.6

Cuctemsl cuMcieHus. Pa3BepHyTas 3amuch LENbIX U JIPOOHBIX YMCENl B MO3UIUOHHBIX CHUCTEMax
cuncienusi. CBOWCTBA MO3WIIMOHHON 3alyCH YHCIA: KOJMYECTBO HHM(p B 3ammcu, NPHU3HAK
JETUMOCTH YMCJIa Ha OCHOBAHUE CUCTEMbI CUMCIIEHUS. AJITOPUTM MepeBoja LeJoro yucna u3 P-
WYHON CHUCTEMBI CUMCIICHHUS B JECATUYHYIO. AJITOPUTM IepeBoja KOHEYHOM P-muHOW npobu B
JECATUYHYIO0. AJITOPUTM IepeBojia LEJIOro Yucia U3 JAeCATUUHOW CUCTEMbl CUMCIeHUs B P-uuHyto.
JIBon4Has, BOCBMEPHYHAs M IIECTHAAUATEPUYHAS] CUCTEMBI CUUCIICHMS, MEPEBOJ YMCENl MEXKIY
TUMHU cucTeMaMH. ApudMeTHYeCKue onepalyy B HO3UIMOHHBIX CUCTEMaX CUMCIICHUS

2.7

HpeI[CTaBJIeHI/IG HEJIBIX U BEIICCTBCHHBIX YUCCII B [TAMATU KOMIIBIOTCPA

2.8

Komuposanue texcroB. KomumpoBka ASCIl. Opmnobaiitaie komupoBku. Crangapt UNICODE.
Komuposka UTF-8. Onpenenenne nahopMalimoHHOro 00beMa TeKCTOBBIX COOOIIEHUH

2.9

KonupoBanue wuzoOpaxkenuii. OneHka HHPOPMAIMOHHOTO 00BbEMa pacTpPOBOro TrpaduyecKOro
M300pakeHHUs MPU 33JaHHOM pa3pelieHnH U TIyOuHe KoaupoBaHus IBeTa. KoaupoBaHue 3ByKa.
OHCHKa I/IH(i)OpMaHI/IOHHOFO o0BeMa 3BYKOBBIX JAHHBIX MNPH 3aJaHHBIX YaCTOTC AWCKPCTHU3AINU U
Pa3psSAHOCTH KOIUPOBAHUS

2.10

Anrebpa noruku. BrickaseiBanus. Jlormdyeckue omepanuu. TaOnuibl MCTUHHOCTH JIOTMUECKHUX
onepaunii "nu3bloHKUMA", "KOHBIOHKIMA", "umHBepcua', "MMIuMkanug', "SKBUBaJCHIMSA'".
Jlornueckue BBIpaKEHUS. BBIYKCIIEHHE JTOTUYECKOTO 3HAYEHHS COCTABHOTO BBICKA3BIBAHUS TP
M3BECTHBIX 3HAUEHUSAX BXOJAIIMX B HETO DJIEMEHTAPHBIX BBICKa3bIBaHUU. TaOnHIBI MCTUHHOCTH
JIOTUYECKUX BBIpOKEHUU. Jlormueckue omepamuu W OIepanuyd Haja MHokecTBamH. [Ipumepbl
3aKOHOB alreOphl JIOTUKH. DKBUBAIEHTHBIC MTPEO0Pa30BaHUs TOTHYECKUX BhIpakeHUH. Jlornueckue
¢bysakuu. I[locTpoeHue JIOTMYECKOro BBIPAXKEHUs ¢ JaHHOW TaOiuied UCTUHHOCTH. Jlormyeckue
snemeHThl KoMmmbtoTepa. Tpurrep. Cymmarop. IloctpoeHune cxemMbl Ha JIOTHUECKUX AJIEMEHTaX IO
JIOTUYECKOMY BBIPOKECHHIO. 3aMHCh JIOTHUYECKOTO BBIPAKEHUS 110 JIOTHYECKOM CXeMe

WudopmanoHHbIe TEXHOJIOTHH

3.1

TexctoBeiit mpoueccop. PenmaktupoBanme u dopmarupoanme. IIpoBepka opdorpaduu u
rpammatuku. CpeacTBa MOMCKa W aBTO3aMEHBI B TEKCTOBOM Tipoiieccope. Vcmonp30Banue CTUIICH.
CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKyMEHTHl. CHOckH, ornaBieHue. OOnayHbIe CEPBHCHI.
Komnnekrusnast pabora ¢ JokyMeHTOM. IHCTpYMEHTBI peLIeH3UpOBaHUS B TEKCTOBBIX IPOIECCOPaX.
HenoBass mnepenucka. Pedepar. [IpaBuna 1uTUpOBaHUS HCTOYHHKOB U odopmieHus
oubnmorpaduaeckux ccbutok. OdopMileHre CIUCKa JINTEePaTyphI

IIpoBepsiemble TpeOGOBaHMS K pe3y/1bTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTtenbHON nporpammsl (11 kiace)

MPOBEPAEMOro NMPOrpaMMbl CpeHero o01ero ooOpa3zoBaHus

Kon IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/bHOMH




pe3yjabTara

1 [To Teme "lludposast rpaMmoTHOCTB"
11 Hannume npencraBieHnii 0 KOMIBIOTEPHBIX CETAX M MX POJIA B COBPEMEHHOM MHpE; 00
OOMIMX MPUHIUIIAX Pa3pabOTKH U (YHKIMOHUPOBAHUS HHTEPHET-TPUIIOKEHUH
1.2 YMeHre OpraHu30BBIBATh JIMYHOE MH(OPMAIIMOHHOE MPOCTPAHCTBO C HCIOIH30BAHUEM

Pa3IMYHBIX CPEACTB IHU(POBBIX TEXHOJOTWH; MOHMMAaHUE BO3MOXKHOCTEH IU(PPOBBIX
CEPBHCOB IOCYJAPCTBEHHBIX YCIYT, HU(GPOBBIX 00pa30BaTeNbHBIX CEPBUCOB; IOHUMAHHE
BO3MO>KHOCTEM M OTPaHUYEHUM TEXHOJOTUH HMCKYCCTBEHHOI'O MHTEJIEKTA B Pa3IMYHbIX
o0JacTsx; Halu4ue IpeaCcTaBlIeHnit 00 NCIIOIB30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHI B
pa3IMYHBIX TPOo(ecCHOHATBHBIX chepax

2 ITo Teme "Teopernueckre OCHOBBI HHYOPMATHKA"

2.1 Branenue TeopeTHuecKUM anmnaparoM, MO3BOJISIOIINUM ONPEEIIATh KpaTyaliuil yTh BO
B3BCIICHHOM TIpade M KOJIWYECTBO IYyTeH MEXKIy BEpIIMHAMH OPHUEHTHPOBAHHOTO
aIUKIN4ecKoro rpada

3 ITo Teme "Anropur™msl 1 NporpaMmMupoBaHue”

3.1 YMeHue 4YHuTaTh W TMOHUMATh IPOTPAMMBI, PEATU3YIONINE HECIOKHBIC aITOPUTMBI
00pabOTKHM YHUCIIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCJI€ MAaCCHBOB U CHMBOJIBHBIX
CTPOK) Ha BBIOpAHHOM JUII HW3YYCHUS YHUBEPCAIBLHOM S3BIKE IMPOrPaMMHUPOBAHHUS
Boicokoro ypoBHs (ITackamb, Python, Java, C++, C#); yMeHHe aHATH3UPOBATH
QITOPUTMBI C UCIOJE30BAHUEM TaOJUI] TPACCUPOBKH; ONMPEACIATh 0€3 HCIIOIb30BAHHUS
KOMIThIOTE€pA PE3YJIbTaThl BBINIOJHCHUsS HECIOXKHBIX MPOTPaMM, BKJIFOYAIOIINAX ITUKIIBI,
BETBJICHVS M ITOANPOTPAMMBEI, IIPH 33JJaHHBIX HCXOHBIX JJAHHBIX

3.2 YMmenne MoOOU(HUIUPOBATH TOTOBBIE MPOTPAMMBI Uil PEHICHWST HOBBIX 33724,
HCIIOJIb30BATh MX B CBOMX IPOrpaMMax B Ka4eCTBE MOANPOrpaMM (mpoueayp, GpyHKiui)
3.3 YMeHue peann30BaTh 3TaIbl PEIICHNS 33a4 Ha KOMITBIOTEPE; YMEHUE Pealln30BbIBATh HA

BBIOpAaHHOM Ui W3YYEHHs SI3bIKE MpOrpaMMHUpoBaHuUs BbIcOKOTo ypoBHs (Ilackams,
Python, Java, C++, C#) tumoBsle anroputMbl 0OpabOTKH YHCEN, YHCIOBBIX
MOCNIEIOBATEIbHOCTEN M MacCHBOB: NPEJCTABICHHE 4YKCIa B BUAEC Habopa MPOCTHIX
COMHOXMHTENEH; HaXO0XJIeHHE MaKCUMalbHOW (MHUHUMANbHON) LU(PHI HATYpaJbHOTO
YKClIa, 3alHUCAaHHOTO B CHCTEME CUMCIEHUS C OCHOBaHHMEM, He mpeBblmaronmMm 10;
BBIYHCIICHHE OOOOIIEHHBIX XapaKTEPUCTHK DJEMEHTOB MacCHBa WM YHUCIOBOU

NOCJIEI0BATENIbHOCTH  (CyMMBI,  TIPOM3BEACHUS  CPEJHEro  apu(pMeTH4ecKoro,
MUHUMAQJIBHOTO M MaKCUMaJbHOIO  DJEMEHTOB,  KOJIMYECTBAa  DJIEMEHTOB,
YJIOBJIETBOPSIIOIIMX 33/IaHHOMY YCIIOBHIO); COPTUPOBKY 3JIEMEHTOB MAacCHBa
4 ITo reme "MHpopmaniioHHbIE TEXHOTOTHH"
4.1 YMeHue ucrnoab30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJIEH JIJISl aHAJIU3a OOBEKTOB U

IMponeCcCoOB: (l)OpMyJ'II/IPOBaTB oejib MOACIUPOBAHUS, BBINIOJHATE aHAJINW3 PE3YJIbTATOB,
MOJIYYCHHBIX B XoJae MOJCIIMPOBAHUA, OLICHUBATh aJICKBAaTHOCTb MOACIHN
MOACIINPYEMOMY O6’beKTy WM MpOLECCY; NPCACTABJIATL PE3YJIbTAaTbl MOACINPOBAHUA B
HarjsiiHOM BHC

IIpoBepsiemblie 3y1eMeHTHI coaepskanus (11 kiaacc)

Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 |Iudpoas rpaMOTHOCTH
1.1 |IIpuHIMIBI HOCTPOSHUS U amlapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX ceTeil. CeTeBble POTOKOJIBI.
Cetp NnTepHer. Anpecanus B cetu MaTepHer. CucrteMa JOMEHHBIX UMEH
2 | Teopernueckue OCHOBBI HH(OPMATUKH
2.1 |Mogemu u wmoxenupoBanue. Llenmn momenmpoBanusi. COOTBETCTBHE MOJAETH MOJEINPYEMOMY
00beKkTy uaM mpoueccy. Popmanuzanus NPUKIAIHBIX 3a7ad. [IpenctaBieHue pe3ysibTaToB
MOJIETTUPOBaHUsl B BUJAE, YAOOHOM JUJIsi BOCHpUATUS uelnoBekoM. ['paduueckoe mpenacraBieHue
JAHHBIX (CXeMbl, TabJIHIIbl, rpaduKN)
2.2 |I'pader. OcHoBHBIe TOHATHUS. Buael rpadoB. Pemienne anropuTMHYecKuX 3ajad, CBA3aHHBIX C

aHa30M rpadoB (IOCTPOEHHE ONTHMAIBHOTO NMYTH MEXIY BepIIMHaAMH rpada, ompenesieHue




KOJIMYECTBA PAa3IMYHBIX ITyTeil MKy BEPIIMHAMU OPUEHTUPOBAHHOTO AlIUKINYECKOTO rpada)

2.3

HepeBnsi. bunapnoe npepeBo. JIMCKpeTHBIE WIPBHI JBYX HWIPOKOB C TOJHOW HWH(POPMAIIHECH.
[TocTtpoenne nepeBa mepebopa BapuUaHTOB, ONMUCAHWE CTpPATETMH WIPHl B TabMUM4HOM (opme.
Bemrpsimiseie crpaTerum.

Vcnonp3oBanue rpadoB v 1epeBbEB NPU ONMUCAHUN OOBEKTOB M MTPOIIECCOB OKPYKAIOIIETO MUPa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

OmnpeneneHre BO3MOXKHBIX — PE3YylIbTaTOB pabOThl MPOCTEHIIMX aJIrOPUTMOB  YIIPABICHHS
WCIIOTHUTENISIMU Y BBIYUCIUTENBHBIX aaropuTMOB. OrpeiesieHne UCXOIHBIX JIaHHbBIX, TPU KOTOPBIX
QJITOPUTM MOXKET JIaTh TpeOyeMblil pe3ynbTar

3.2

DTarnbl petieHus 3a1ad Ha KoMibioTepe. S3bik mporpammupoBanus (ITackans, Python, Java, C++,
C#). OcHOBHBIE KOHCTPYKLMH $3bIKa IPOrpaMMHUpPOBaHMs. THUIBI JAaHHBIX: I€JIOYUCIICHHbIE,
BELIECTBEHHbIE, CHMBOJIbHBIE, JIornueckue. BetBienus. CocraBHble ycioBus. LIMKiIbI C yCloBHEM.
[{ukis! o nepeMeHHoM. Vcrosib30BaHue TabJIuLl TPACCUPOBKU

3.3

Pazpabotka u mporpaMMHasi peanu3aiis aJropuTMOB PELICHUsT THIIOBBIX 3a/1a4 0a30BOTO YPOBHSI.
[Tpumeps! 3aa4: anropuTMbl 00pabOTKH KOHEYHOW YHCIIOBOH ITOCIIEIOBATEILHOCTH (BBIYMCIICHHE
CyMM, TpPOH3BEICHUH, KOIUYECTBA JIEMEHTOB C 33JaHHBIMH CBOWCTBAMH), JITOPHUTMBI aHAIH3a
3aICH YMCeNl B MO3UIIMOHHON CHCTEME CUMCIICHUS, aITOPUTMBI PEIICHHS 33a1a4 METOA0M Iepedopa
(mouck HanOOoJbIIEro OOLIETO AETUTENS ABYX HATYPAJIbHBIX YHCEN, IPOBEPKA YUCIIA HA IPOCTOTY)

3.4

OOpaboTKka CHMBOJBHBIX MJaHHBIX. BCTpoeHHble (YHKIHMU s3bIKa NPOrPAMMHUPOBAHUS IS
00pabOTKK CHMBOJIBHBIX CTPOK

3.5

Tabnuynple BeTMUMHBI (MacCUBBI). AJNTOPUTMBI pabOTHI C JEMEHTAMH MacCHBa C OJHOKPATHBIM
IIPOCMOTPOM MAacCHUBa: CYMMHPOBaHME 3JEMEHTOB MAacCHUBa, IMOACYET KOJIWYEeCTBA (CYMMBI)
2JIEMEHTOB MAaCCHBa, YJOBJIETBOPAIOIIMX 33/ aHHOMY YCJIOBMIO, HAaXOXJACHHE HauOOJIbIIEro
(HauMeHbIIEro) 3HaYeHUs JIEMEHTOB MacCHUBa, HAXOXKJEHHE BTOPOrO IO BEIMUYMHE HAWOOJIbIIETO
(HaMMEHbIIEr0) 3HAYEHUS, JIMHEWHBIM IOMCK 3JIEMEHTa, MEPECTaHOBKAa 3JIEMEHTOB MaccuBa B
00paTHOM HOPSIZIKE.

CoptupoBKa 0JHOMEpHOro MaccuBa. IIpocTbie METOABI COPTUPOBKHU (HApUMeEp, METOJ MY3bIPbKa,
METOJ BbIOOpa, COPTUPOBKA BcTaBkamH). [loanporpaMmsl

WNHupopmaninoHHbIE TEXHOJIOTUN
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Ananu3 naHHbIX. OCHOBHBIE 3a7a4d aHajdu3a JaHHBIX: MPOTHO3UPOBAHHE, KIIaCCU(PUKAIINS,
KJIacTepu3alvsl, aHaau3 OTKIoHeHuH. [locnenoBaTenbHOCTh pelIeHus 3a/1a4 aHalu3a JaHHBIX: cOOp
MEPBUYHBIX JAaHHBIX, OYUCTKA W OILIEHKA KayeCTBa JIAHHBIX, BHIOOP W (WJIM) MOCTPOCHUE MOIEIH,
npeoOpa3oBaHNe JAHHBIX, BU3YAIH3aIUsl JaHHBIX, HHTEPIPETalus pe3yabTaToB

4.2

Ananmuz JaHHBIX C TIOMOMIIBIO  JJCKTPOHHBIX Ta6J'II/III. Brranciaenue CYMMEBI, CPC€IOHECTO
apI/I(l)MeTI/ILICCKOI‘O, HaKOOJBIIIEr0o 1 HAaUMEHBIIIETO 3HAYCHHI Jraria3oHa

4.3

KomnbrotepHo-MaTemMaTHueckme MOJIETIH. Oransl KOMITBIOTEPHO-MaTEMaTHUECKOI 0
MO/JICJIMPOBAHU: TIOCTAHOBKA 3aJ[aui, pa3paboTKa MOJIENH, TECTUPOBAHUE MOJIEIH, KOMIIBIOTEPHBIN
SKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOAEINPOBAHHUS

4.4

YucaeHHoe pCUICHUC ypaBHeHI/Iﬁ C IIOMOIIIBIO noz[6opa IrapamMeTpa

4.5

Tabnuunble (pensiiOHHBIC) 0a3bl JaHHBIX. Tabmuia - MpeICTaBICHHE CBEACHUNU 00 OJHOTUITHBIX
oonektax. Ilome, 3amucek. Kirou Ttabnuuel. Pabota ¢ roroBoi 0a3oi JaHHBIX. 3aIlojHEHHE Oa3bl
nanabiX. [louck, coptupoBka U GuapTpanus 3anuceil. 3ampockl Ha BHIOOPKY JaHHBIX. 3alpoOChl C
napamerpamu. BerauciseMble oIS B 3apocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUIBI CBSI3eH MeXay TaOnuIamu. 3ampochkl K MHOTOTAO0INYHBIM

0a3aM JaHHBIX

Jlnst mpoBeneHHsI €AMHOTO TOCYIapCTBEHHOTO 3k3aMmeHa mo uHdopmaruke (mamee — EI'D mo

UHPOPMATUKE) HCIIONIB3YyeTCs MepedeHb (KoaAu(puKaTop) MpoBepsieMbIX TpeOOBaHUI K pe3ylbTaTam
OCBOCHHS OCHOBHOH 00pa30BaTENbHOW MPOTPaMMBI CPEIHETO O0IIero oOpa3oBaHUS H DIEMEHTOB
COJIep KaHusI.

IIposepsiembie Ha EI'D no nungopmarnke TpedoBanus
K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOIi 00pa3oBaTe/IbHOM MPOrpaMMbl
cpeaHero o01ero o0pazoBaHus

Kon ‘ IIpoBepsiemble TpeOOBaHUS K IPEJIMETHBIM pe3yJbTaTaM 0CBOCHHUSI OCHOBHOI




NpoBepsieMoro
TpeOOBaAHNS

00pa3oBaTe/IbHOW MPOrPaMMBbl CpelHero 001ero 00pazoBaHus

1

3HaTh (TOHUMATB)

1.1

[ToHnMaHNe OCHOBHBIX HPUHIIMIIOB YCTPOWCTBA M (DYHKIMOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX M MOOWIBHBIX KOMIBIOTEPOB; TEHACHIHUI pPa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTUH; BiIaZicHue HaBbIKAMU PaOOTHI C OMEPALMOHHBIME CHCTEMAaMH ¥ OCHOBHBIMH
BUJAMHU TPOTPAMMHOI0O OOecreueHHst JJisi pelieHHst y4eOHBIX 3ajad M0 BbIOpaHHOMN
crenuaIn3anuu

1.2

Hanuune npencraBieHnii o 0a30BBIX MPHHLIMIAX OPraHU3ANUN M (YHKIMOHUPOBAHUS
KOMIIBIOTEPHBIX CETEN

1.3

ITonnmaHne OCHOBHBIX MMPUHIUIIOB JUCKPCTU3AUHN PA3JIMYHBIX BUIOB I/IH(I)OpMaI_[I/II/I

1.4

[Tonnmanue ©6a30BBIX aNTOPUTMOB OOpPAOOTKM YHCIOBOM W TEKCTOBOM HH(pOpMaIu
(3amuch 4YmMcenl B TO3UIMOHHOW CHCTEME CUHUCICHHUS, JEIUMOCTh IIEJbIX YHCEl;
HaXOXKJICHHE BCEX MPOCTHIX YHMCEN B 33/IaHHOM JIMaNa3oHe; 00paboTKa MHOTOPAa3PsIIHBIX
IeJIBIX YHCEIT; aHAIN3 CHMBOJIBHBIX CTPOK M JPYTHX ), aITOPUTMOB MTOUCKA U COPTHPOBKH

1.5

3Hanne  (QYHKIMOHAIBHBIE BO3MOXXHOCTH  HHCTPYMCHTAIBHBIX  CPEJICTB  CPEIIbI
pa3paboTKu

1.6

Biiajienne OCHOBHBIMU CBEICHHSMH O 0a3axX JaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3MaHMUS
¥ pabOTHI C HUMU

1.7

[TonnmaHne BO3MOXKHOCTEH M OTpaHUYCHH TEXHOJIOTHI MCKYCCTBEHHOT'O MHTEIUIEKTa B
Pa3TUYHBIX 00JACTSIX; HAJIWYME TPEICTABICHUNA 00 WCIOJIB30BaHUU WH(POPMAITMOHHBIX
TEXHOJIOTHIl B pa3MYHbIX MPO(EeCCHOHATBHBIX chepax

1.8

BianeHne teopeTMd4eCKMM anmnaparoM, MO3BOJIIIOLIMM OCYIIECTBIATH IIPEICTABICHHUE
3aJJaHHOTO0 HATypaJIbHOTO YHCJIA B PA3JIMYHBIX CHCTEMax CYUCIICHUS; BBINOIHATD
npeoOpa3oBaHus JIOTMYECKUX BBIPAKEHUM, UCIOJIb3Yysl 3aKOHBl aireOpbl JIOTUKH;
onpeneNaTh KpaTyalliuii MyTh BO B3BEIIEHHOM TIpade M KOJUYECTBO IyTEH MeEXIy
BEPIIMHAMHU OPHEHTUPOBAHHOTO AlIMKIMYECKOTO Tpada

YMmern

YMeHue ucnoiab30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKHUE MOJIEIH JIJIsl aHAJIM3a OOBEKTOB U
mpoiieccoB: (HOPMYIUPOBATH 11€7b MOICIUPOBAHUS, BBIMOJIHATH AHAIN3 PE3YJIbTATOB,
MOJIYYEeHHBIX B  XOJ€  MOJEIMPOBAHUSA; OLEHUBATh  aJEKBATHOCTh  MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM TMPOIIECCY; MPEICTABIATh PE3YJIbTaThl MOJCIUPOBAHUS B
HATJISTHOM BHJIE

2.2

YMeHnue kinaccuuUUMpoBaTh OCHOBHBIE 3ajjaud aHalW3a JAaHHBIX (MPOTHO3UMPOBAHUE,
KJaccu(uKaius, KIacTepu3alys, aHalu3 OTKIOHEHHH); MOHUMATh MOCIEe10BaTeIbHOCTD
pelIeHys 3a/1a4 aHalln3a JIaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLIEHKA KauyecTBa
JTAaHHBIX, BBIOOp M (MJIM) NMOCTPOEHHE MOJAEIH, NMPeoOpa3oBaHNe JaHHBIX, BU3yaIH3alHs
JTAaHHBIX, UHTEPIIPETAIHs pe3yJIbTaTOB

2.3

YMmenue onpenensTb WHPOPMALMOHHBII 00bEM TEKCTOBBIX, Ipa)UUECKUX M 3BYKOBBIX
JAHHBIX TPU 3a/laHHBIX MapaMeTpax TUCKpPEeTH3alMh. YMEHHE ONpEeAeNsiTh CPeIHIO
CKOPOCTb II€pelayul JaHHbIX, OLIEHUBAaTh U3MEHEHNE BPEMEHU NIEpEJauy NP U3MEHEHUH
MH(OPMaIIMOHHOTO 00bEMa JTAHHBIX U XapaKTEPUCTUK KaHaja CBsI3U

2.4

YMeHue CTpouTh KOJA, 00ECTeUMBAIONINI HAUMEHBIIYI0 BO3MOXKHYIO CPEAHIOI THHY
COO0O0IIIeHNs] TPU U3BECTHON YaCTOTE CUMBOJIOB

2.5

YMeHue ucnonapb30BaTh MPU PEIICHUH 337a4 CBOMCTBA TMO3UIMOHHOW 3alMCU YHCE,
AJTOPUTMBI ITIOCTPOEHUS 3AIIMCU YKCIIA B MO3ULIMOHHON CUCTEME CUMCIICHUS C 3aJaHHBIM
OCHOBAaHMEM U TIOCTPOCHHUS 4YHMClIa MO CTPOKE, COAEp)Kalled 3amuch 3TOTO 4YHUCia B
MO3ULMOHHON CHUCTEME CYMCIEHUS C 3aJaHHBIM OCHOBAaHHMEM; YMEHHUE BBIIIOJIHATh
aprudMeTHYECKHE OTNepaIiiy B TO3UIIMOHHBIX CUCTEMAaxX CUHCIICHUSI

2.6

YMeHue CTpOUTh JIOTMUECKOE BBIPDAKEHHUE B JU3BIOHKTUBHOW M KOHBIOHKTHBHOM
HOpMaJbHBIX (opMax MO 3aJaHHON TaliMile HCTUHHOCTH; HCCIEA0BaTh 00JIacTh
VUCTUHHOCTH  BBICKA3bIBAHUS, COJIEP)KAIEr0 IEPEMEHHBIE; pellaTb HECIOKHBIE
JIOTMYECKHE YPaBHEHMSI

2.7

YMeHue pemiath alropuTMHUYECKHE 3a]aud, CBSI3aHHBIC C aHAIM30M rpadoB (3amaumn




MOCTPOCHHUS ONTUMAIBHOTO MYTH MEXIY BeplIMHAMU rpada, onpeaeneHus KoJInyecTBa
Pa3IMYHBIX TYTEH MEX]ly BEpIIMHAMH OPUEHTHUPOBAHHOTO AIIMKJINYECKOTo rpada)

2.8 YMeHue ucroab30BaTh ACPEBbs MPU aHAIN3€E U MOCTPOSCHUH KOJOB U Ui MPEACTaBICHUS
apuQMETHUECKUX BBIPAXKEHUH, TPU PEIICHUH 3334 IOWCKA U COPTUPOBKHU; YMCHHE
CTPOUTH JI€PEBO WUIPHI MO 3aJaHHOMY aJTOPUTMY; pa3padaTbiBaTh U OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATETHIO UTPbI

2.9 YmMmenue AHAJIIM3UPOBATh AJITOpPUTMBI C  HCIIOJIB30BAHHEM Ta6J'II/II_[ TPACCUPOBKH;
OIPCACIIATD 0e3 MCIOoIb30BaHUS KOMITIBIOTCPA PE3YJIbTAThl BBINIOJIHCHUA HCCIIOKHBIX
mporpamMM, BKIHOYAOMIUX OHWKIBI, BCTBJICHUA HW IOANPOIrpaMMBl, IIpH 3aJaHHBIX
HNCXOAHBIX JaHHBIX

2.10 YMeHue omnpenensTh CIOKHOCTh HM3ydaeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cymMmMupoBaHUE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa, MEpeOOpHBIC alTOPUTMBI,
JIBOMYHBIN MMOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKHUX AJITOPUTMOB Pa3HON CIOKHOCTHU
JUISL pELIEHUs OJTHOM 3aa4u

2.11 BrnaneHne yHHBEpCAIbHBIM SI3BIKOM ITPOrpaMMHpPOBaHHs BbICOKOro ypoBHs (Ilackaib,
Python, Java, C++, C#), npeacraBieHussMd 0 0a30BBIX THIAX JAHHBIX U CTPYKTypax
JAHHBIX; YMEHHUE WCIIOJIb30BaTh OCHOBHBIC YIPABJSIIOIINE KOHCTPYKIMH; YMEHUE
OCYIICCTBIISATh AHATM3 MPEIOKEHHOW TPOTPaMMBI: OIPEACIATh PE3yJIbTaThl PaOOTHI
IPOrpaMMbl TIPH 3aJIaHHBIX MCXOJHBIX JAHHBIX; ONPEACIATh, MPH KAKUX HCXOIHBIX
JAHHBIX BO3MOXXHO TIOJYYCHHE yKa3aHHBIX PE3YJIbTATOB; BBIABIATH JIAHHBIC, KOTOPBIC
MOTYT TPHUBECTH K OIIMOKE B PabOTe MpPOrpaMMbl; (OPMYIMPOBATH MPEUIOKEHUS IO
YIYYIIEHUIO TPOrPaMMHOTO KOJIa

212 YMeHue peanu3oBbIBaTh HAa BHIOpAHHOM MJii HM3Y4YEHHUsS S3bIKE MPOTrPaMMHPOBAHUS
Beicokoro ypoBHs (Ilackanb, Python, Java, C++, C#) TumoBbie alnroputmbl 00pabOTKH
YKCeJl, YUCIOBBIX IOCJIENIOBATEIbHOCTE M MAacCHUBOB: IPEJICTaBICHHE YWCIA B BUJC
Habopa MPOCTBIX COMHOYKUTEJIEH; HaX0XKJI€HUE MAaKCUMaJIbHOW (MMUHUMAJIbHOW) LUQPHI
HATypaJIbHOTO 4YHCJIa, 3aliCaHHOTO B CHCTEME CYHUCICHHUS C OCHOBaHUEM, He
npeBblmarmuM 10; BIaucieHrne 0000IIEHHBIX XapaKTEPUCTHUK SJIEMEHTOB MacCUBa WIIU
YHUCIOBOM IMOCIEI0BATEIbHOCTH (CyMMBI, NMPOU3BEIEHHUS CPEIHEro apu(pMeTH4ecKoro,
MUHUMAQJIBHOTO M MakKCUMaJbHOIO  DJIEMEHTOB,  KOJIMYECTBAa  DJIEMEHTOB,
YJIOBJIETBOPSIIOIINX 33JJaHHOMY YCJOBHIO); COPTHPOBKY 3JE€MEHTOB MAacCUBa; YMEHHUE
UCIOJIb30BaTh B IporpaMMmax JaHHbIE PA3JIMYHBIX THUIOB C yYETOM OrpaHUYEeHUN Ha
JMana3oH MX BO3MOXKHBIX 3HAYEHWH, NPUMEHATh IPU PELIEHUM 3aJa4 CTPYKTYpBI
JAHHBIX (CIHUCKH, CJIOBApH, CTEKH, OYEpEeAH, JEpeBbs); NMPUMEHATh CTaHIApPTHBIE U
COOCTBEHHBIE TOJMPOrPaMMBI AJIsi 0OpAOOTKU YUCIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK;
WCIIOJIb30BaTh MpU  pa3pabOTKe MporpaMMm OHOIMOTEKHM TMOJAIPOrpaMM; yMEHUeE
MCII0JIb30BAaTh CPEJCTBA OTJIAIKH IPOrPaMM B CpPEJI€ MPOrPaMMHUPOBAHHUS

2.13 YMeHue WCIONIb30BaTh JSJICKTPOHHBIC TAONWIBI JUIS aHaiwW3a, TWPEJCTABICHUS U
00paboTKM NaHHBIX (BKIJIFOYAasi BHIOOP OMTHMAIBLHOTO PEIIEeHUs, MOAOOp JTWHUU TPEH]A,
perieHne 3a7ad MPOTHO3UPOBAHHUSA); YMEHUE HMCIOJIb30BaTh TaOIUYHBIEC (PENSIIMOHHBIE)
0a3bl JaHHBIX W CIIPABOYHBIE CUCTEMBI

2.14 YMeHue opraHu3oBbIBaTh JTUYHOE MH(DPOPMAIMOHHOE MPOCTPAHCTBO C HCMOJIB30BaHHUEM
Pa3IMYHBIX CPEACTB HU(PPOBBIX TEXHOJIOTHI; TOHMMAaHHE BO3MOXXHOCTEH IHU(POBBIX
CEPBHUCOB TOCYAAPCTBEHHBIX YCIYT, MU(PPOBBIX 00pa30BATEIHHBIX CEPBUCOB

Ilepedyens 31eMeHTOB cofepkaHusi, IpoBepsieMbIX Ha EI'D
1no uHopmaTuke

Konx IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 |[udposas rpaMOTHOCTh
1.1 |OcHoBHBIE TEH/ICHIIUU PA3BUTHsI KOMITBIOTEPHBIX TeXHONIOTHH. [lapannenbHbie BEIYUCICHUS.
MHoronporeccopHbie CHCTEMBI. Paciipe/ieieHHbIe BRIYACITUTENBHBIE CHCTEMBI U 00paboTKa
OOJIBIINX JAHHBIX
1.2 |TIpuHIMITEI TIOCTPOCHUS W anmapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX ceTeil. CeTeBble MPOTOKOJIBI.

Cerp Unrepner. Anpecamust B cetn MutepHer. Ilporokonsl creka TCP/IP. Cucrema GOMEHHBIX




nMeH. Pa3nenenue |IP-ceTit Ha moaceTH ¢ MOMOIIBIO MAacoOK IIOACETEN

1.3

®aiinopas cucreMa. [louck B (aiinoBoit cucreme. [IpuHIMIBI pa3MenIeHus: 1 UMEHOBaHUS (alijioB B
noaroBpeMeHHol nmamsatu. 111a6ions! 11 onrcanus rpynn (haiioB
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CKOpOCTB nepcaaun NOaHHBIX. 3aBUCHUMOCTh BPEMCHU II€pcaadud OT I/IH(l)OpMaI_II/IOHHOFO ob0beMa
JaHHBIX U XapaKTCPUCTUK KaHaJIa CBA3H

1.5

HIudpoBanue nanupix. CuMMeTpU4HbIE U HecuMMeTpuyHble muU(pel. Ludpsr mpocToii 3aMeHbI.
Hludp Lezaps. Hludp Buxenepa. Anropurm mugppoBanust RSA

1.6

Konpl, no3posnstone oOHapyKUBaTh U UCHPABIATH OIIMOKY, BO3HUKAIOILME IIPU Mepeiadye JaHHbIX.
Paccrosiane Xommunra. Konuposanue ¢ nosropeaneM 6utos. Koabl Xammunra

TeopeTrueckre 0CHOBbI HHPOPMATHKU

2.1

JlBonuHOe KoampoBaHHWE. PaBHOMEpHBIE W HEpaBHOMEpPHBIE KOJbL [lekoampoBaHHE COOOIEHUH,
3alIUCAaHHBIX C IIOMOIUBK) HEPaBHOMEPHBIX KOAOB. YcioBue @ano. IlocTpoeHue OmHO3HAYHO
JIEKOJIMPYEMBIX KOJOB C IOMOIIBIO JE€peBa

2.2

TeopeTnueckue MoAXoAbl K OlLIEHKe KoimyecTBa MHbopManuu. EQuHUIBI M3MepeHHsl KOJIUYecTBa
uHpopmarnuu. AnQaBUTHBIA MOAXOM K OILEHKE KoiaudecTBa MH(opManuu. 3aKOH aJTUTHBHOCTU
uHpopmanuu. Gopmyna Xaprnu. Madpopmanus u sepostHocTs. Dopmyna [llennona

2.3

Cucrembl cuucienus. Pa3BepHyTas 3amuch LENBIX W JPOOHBIX YHCET B IMO3WIMOHHOW CHCTEME
cuncienns. CBOHCTBa MO3WIIMOHHOM 3alMCH YHCIA: KOJIMYECTBO LU(p B 3ammcH, MPU3HAK
JIETMMOCTH 4YHCJIa HA OCHOBAHME CHCTEMbl CUMCIEHHUSA. AJITOPUTM IepeBoja Ieioro uucia u3 P-
WYHOW CHUCTEMBl CUUCJICHHS B JIECATUYHYIO. ANTOPUTM IepeBoAa KOHe4YHOW P-uuHOil apoOu B
JECATUYHYIO. AJITOPUTM TEPEBOJA LIETOTO YUCIAa U3 JACCATUYHOM CHUCTEMBbI cuMcClieHUus B P-uunyto.
[lepeBon  koHewHOW  jgecATWyHOW Apobu B P-uunyro. JIBouuyHas, BOCBMEpUYHAs H
NICCTHAIIATCPUIHAS. CHUCTEMBI CUHCICHUS, CBSI3b MEXKIY HUMH. APUPMETHYCCKHE OICpalluu B
MMO3UIIMOHHBIX CUCTEMaX CUHMCICHUS

2.4

TpOI/I‘-IHaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO'I[CC?[TI/I‘-IHBJI CUCTEMA CUHUCIICHUA

2.5

KomupoBanue tekctoB. KommpoBka ASCIIl. OnnoGaiitabie komupoBku. Cranmapt UNICODE.
Komuposka UTF-8. OnpeneneHue nHOOpPMAIMOHHOT0 00beMa TEKCTOBBIX COOOIIECHUM

2.6

KoaupoBanue wuzobOpaxenuil. OneHka HHGOpPMaLMOHHOTO o0beMa TIpadUyecKUX JJaHHBIX IpU
3aJJaHHbIX Pa3pelleHUH U TIIyOMHe KOAUpOoBaHUs 1iBeTa. L[BeToBbIe MoIeNH.

Koauposanue 3Byka. Onenka nHQOPMAIIMOHHOTO 00beMa 3BYKOBBIX JIAHHBIX MPH 33JJaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBaHUs

2.7

Anrebpa noruku. Ilondarue Bbicka3biBaHUA. BrickasbpiBaTenbHble QopMBbl (MpeaukaTsl). KBaHTOpbI
CYIIECTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabmuiubl ucTUHHOCTU. Jlornueckue BblpaxeHus. Jloruueckue TOXIECTBa.
Jlornueckue onepanuu U Onepanuy HajJ MHOKECTBAMH.

3aKoHbI anredpbl JOTMKU. DKBUBAJICHTHbIE PEe0Opa30BaHusl JOTUYECKUX BbIpakeHui. Jlormueckue
YPaBHEHHUS U CUCTEMBI YPaBHEHUIA.

Jlornueckue ¢pyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX (YHKIIMM OT KOJIMYeCTBa
apryMeHTOB.

Kanonuueckue Gpopmbl JOrMUECKUX BBIPAXKEHUN

2.8

CoBepilieHHbIE TU3BIOHKTUBHBIE KOHBIOHKTUBHBIE HOPMAJIbHBIE (DOPMBI, aITOPUTMBI UX TTOCTPOCHUS
0 TaOJIWIlE UICTHHHOCTH

2.9

Jlornueckue a1eMeHTHl B cocTaBe kommbioTepa. Tpurrep. Cymmarop. MHOropaspsiiHbiii cymmarop.
[TocTpoeHne cxeM Ha JIOTUYECKUX AJIEMEHTax IO 3aJaHHOMY JIOTHUYECKOMY BBIPaXEHHIO. 3aluch
JIOTUYECKOT0 BBIPAYKEHUS 110 JIOTHYECKON CXEME

2.10

Mopnenn u Mozaenuposanue. lLlean MonenupoBaHus. AIEKBaTHOCTb MOJENIH MOJECIUPYEMOMY
00BeKTy 1y npoueccy. Gopmanuzanus NpUKIaIHbIX 331a4.

[IpencraBienue pe3yiabTaTOB MOJICIMPOBAHUS B BHUJIE, YAOOHOM JJIsi BOCHPHUSATHS UYETOBEKOM.
I'paduyeckoe nmpescraBieHne JaHHBIX (CXeMbl, TaOJIHUIbI, TPadUKH).
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[IpeacraBnenure HeAbIX 4YMCEI B NaMATH KOMIbIOTepa. OrpaHMYEHHOCTh JUaNa3oHa YuCeN MpHU
OTpaHUYECHUN KoJM4YecTBa pa3psaoB. [lepenonHenune pa3psgHoil ceTku. be33HakoBble W 3HAKOBBIE
JaHHbIC. 3HAKOBBIN OUT. J[BOMYHBIN NOTOTHUTENBHBIN KOJ] OTPHUIIATEIHHBIX YUCEIL.

[TobuToBBIe sOTMYECKHEe orepanuu. Jlorudyeckuit, apudMEeTHUYeCKUid ¢ UUKJIMYECKHH CIBHUTH.
[Mudposanme ¢ momMoIpI0 TOOUTOBOH oneparwn "uckirovaromee MJIIN"




2.12

HpCZ[CTaBJ'ICHI/Ie BCIICCTBCHHBLIX YHUCECJI B MMaMATU KOMIIBIOTEpA. 3Haqama;{ 4aCTb U NOPAOOK YUCIIA.
I[I/IaHaBOH 3HAYCHUH BEIIECTBEHHBIX UMCEIL. HpOGHeMH XPaHCHUS BCIICCTBCHHBIX YMCCII, CBA3aHHBIC
C OI'pPaHUYCHHUEM KOJHUYCCTBA pa3psAaaoB. Brmonnenue onepaunﬁ C BCIICCTBCHHBIMH YHCIaMH,
HAKOILICHUE OIINOOK ITPHU BBIYUCJIICHUAX

2.13

I'padbr. OcHoBHble nonsTHs. Bunel rpados. Omnucanue rpagoB ¢ MOMOUIbI0 MAaTpPULl CMEKHOCTH,
BECOBBIX MaTpHIl, CIIMCKOB CMEXHOCTHU. PellleHne alropuTMUUECKHUX 3a]ad, CBA3aHHBIX C aHAJIN30M
rpadoB (OCTpOeHHE ONTHUMAIBHOIO IYTH MEXIY BepUIMHaMH rpada, ompeleieHne KOIMYecTBa
Pa3IMYHBIX MYTEH MEX/ly BEpIIMHAMH OPUEHTHPOBAHHOTO AIIMKJINYECKOTo rpada)

2.14

HepeBwps. bunapnoe nepeo. JlepeBbs moucka. CmocoObl o0xoma paepesa. [IpencraBienue
apuMeTHYECKUX BBIPAKEHUN B BHJE nepeBa. Mcnonp3oBanue rpadoB U JIEPEBHEB MPU OMUCAHUU
00BEKTOB M MPOIIECCOB OKPYKAIOIIEr0 MUPa

2.15

JluckpeTHble UTpPHl ABYX HWIPOKOB ¢ moiHoW wuH(opmanmei. [loctpoenue paepeBa mepedbopa
BapUaHTOB, OIMCAaHHWE CTPATETMH WIPhI B TAONIWYHOH (opme. BBIMIpHINIHBIE ¥ MPOUTPHIIIHBIC
IIO3U1nun. BBII/II‘pBIH_IHLIe CTPaTCrun

2.16

CpenctBa MCKYCCTBEHHOTO MHTeIIeKTa. Maentudukanus ¥ mouck M300pakeHUH, paclo3HaBaHUE
mun.  Mcmonme3oBaHME  METOJIOB  MCKYCCTBEHHOTO  HMHTEIUIEKTa B OOy4YalONIMX — CHUCTEMax.
Hcnonp30BaHWE METOAOB HCKYCCTBEHHOTO HHTEIUIEKTa B poOoToTexHuke. HHTepHeT Bemieit.
Heitponnsie cetn

AJNTOPUTMBI U IPOTPAMMUPOBAHKE

3.1

CDOpMaJ'II/ISaI_II/IH IOHATHA aJIrTOpUTMaA. Mamuna TBI-OpI/IHFa KaK YHUBCpPCAJIbHAA MOICIIb BBIUMCIICHUH

3.2

OreHKa CII0)KHOCTH BBIYMCICHUN. Bpemst paboThel 1 00beM UCIIONB3YeMOM MaMsTH, UX 3aBUCHMOCTb
OT pa3Mepa MCXOAHBIX NaHHBIX. OLEHKa aCUMOTOTUYECKOW CIIO)KHOCTH AITOPUTMOB. AJTOPUTMBI
NOJMHOMHAIIBHON  clokHOCTH. [lepebopHble anroputMmel. [IpuMepsl pa3nu4HBIX —alNTOPUTMOB
peLIeHUs] OTHOM 3a/1a4, KOTOPbIE UMEIOT Pa3IuYHYI0 CJI0KHOCTh

3.3

OmnpeneneHnre BO3MOXHBIX — pE3yJAbTATOB  pabOThl  MPOCTEUIIMX  AJTOPUTMOB  YIPABJICHUS
VCIIOJIHUTEIIIMA U BBIYMCIUTENIBHBIX alropuTMOB. OnpenesieHne NCXOOHbIX JaHHBIX, TP KOTOPBIX
QJITOPUTM MOXKET JIaTh TPeOYEMbIil pe3ysbTaT

3.4

Anroput™Mbl 00pabOTKM HaTYpaJbHBIX YHMCEN, 3alIMCAHHBIX B MO3UIMOHHBIX CHUCTEMaxX CUMCICHUS:
pa3OmeHne 3alucH Yuclia Ha OTIeNbHbIe HU(PBI, HAXOXKICHHWE CYMMBI M TPOHM3BEACHUS P,
HaXO0XXJIeHHE MaKCUMaJIbHON (MUHMUMAIbHOMN) LU(PBI.

[IpencraBienne yucina B BUae HAOOpa MPOCTHIX COMHOXHTENIEH. AJTOPUTM OBICTPOTO BO3BEIICHUS B
creneHb. [IOMCK NPOCTBIX 4YMCeNn B 3aJaHHOM JMala3oHEe C MOMOIIBI0 aIropuT™Ma "periero
Oparocdena"

3.5

MHOFOpﬂSp}II[HLIe OCJIbIC YKUCila, 3ada9u JUIMHHOMN apI/I(l)MCTI/IKI/I

3.6

SI3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbl QaHHBIX: LETOYHUCICHHBIC,
BEIIECTBEHHBIE, CUMBOJIbHBIE, Jlormueckue. Bernenus. Cioxuble ycnoBus. L[UKibl ¢ ycioBHeM.
[{uKIBI IO TEPEMEHHOM.

OOpaboTka naHHBIX, XpaHsamuxcs B (ainax. TexcToBsle W ABoWYHBbIE (aiinel. PailnoBbie
nepeMeHHsble ((ailnoBble ykazatenu). UreHnue u3 ¢aiina. 3anuce B daiin.

Pa3Ouenue 3amaun Ha mnonazanaun. [logmporpammbsl (mpoueaypsl U ¢yHkiuu). Mcnonb3oBaHue
CTaHJApTHON OMOJIMOTEKH S3bIKa MPOrPAMMHUPOBAHHUS

3.7

Pexypcusa. PexypcuBHble mpomenypsl U GyHKuuH. Vcmonp3oBaHHME cTeKa i OpraHU3aIluu
PEKYPCHUBHBIX BBI30BOB

3.8

Yucnenusie MeToibl. TouHOE U MPUOIMIKEHHOE pelleHus 3a1auu. YnucieHHoe peleHre ypaBHeHHH ¢
MOMOIIBI0 TIoZI00pa napaMeTrpa. UncaeHHbIe METOAbI pEelIeHHs] YpaBHEHUI: MeTo] epedopa, MeTox
noJIOBUHHOTO AeneHus. [IpubmmkeHHoe BbIYMCIEHUE JUIMH KPUBBIX. Boruncnenue miomanei puryp
C MOMOIIBIO YUCIIEHHBIX METOAOB (METOJ NMPSAMOYIOJIbHUKOB, MeTOA Tpamnenui). [lonck makcumyma
(MuHMMYMa) QYHKIIMU OJTHOM MepeMEeHHONW METOIOM MOJIOBUHHOTO JIETICHUS

3.9

O0OpaboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBIE PYHKIIMH SI3bIKA TIPOTPAMMHUPOBAHUS 111 00padOTKH
CHUMBOJIBHBIX CTPOK. AJ'Il"OpI/ITMI)I O6pa6OTKI/I CUMBOJIBHBIX CTPOK: IIOJACYECT KOJUYCCTBA HOSIBJICHUN
CUMBOJIa B CTPOKE, pa30MEeHHe CTPOKHM Ha CJIOBa MO MPOOETbHBIM CHMBOJIAM, TMOUCK MOJICTPOKHU
BHYTpPHU JAaHHOM CTPOKH, 3aMEHA HAWJIEHHOU MOJCTPOKU Ha APYryrO CTPOKY. ['eHepaius Bcex CIOB B
HEKOTOpOM aliaBUTE, YIOBIECTBOPSIONIMX 33aJaHHBIM orpaHuueHusM. [IpeoOpa3zoBaHue umcina B
CHMBOJIbHYIO CTPOKY U 0OpaTHO




3.10

MaccuBbl U 1OCIEI0BATENBHOCTH 4Mcel. BbluuciieHne oOOOIIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB
MacCHBa MM YHCIIOBOH MOCIE0BATEIBHOCTH (CYMMBI, IPOU3BEACHHS, CPETHETO apu(hMETHUECKOTO,
MUHMMaJIbHOIO W MAaKCHUMAaJIbHOI'O 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLINX
3a/IaHHOMY YCJIOBUIO). JIMHEWHBIN MOMCK 3aJaHHOTO 3HAYEHUS B MAcCCUBE. AJTOPUTMBI palbOTHI C
3JIEMEHTaMU MaccHBa C OJHOKPATHBIM MPOCMOTpoM MaccuBa. COPTHPOBKA OJHOMEPHOI'O MAacCHBa.
IIpocTpie MeETOABI COPTUPOBKU (METOX IIy3bIpbKa, METOJ BbIOOpa, COPTUPOBKA BCTAaBKaMHU).
CoprupoBka ciusiHueM. beictpast coptupoBka maccuBa (aroputm QuickSort). JIBom4HBIN MOMCK B
OTCOPTUPOBAHHOM MacCHBE

3.11

JIByMepHBIE MacCUBBI (MaTpuIlbl). AJTOpUTMBI OOpaOOTKH JBYMEPHBIX MAaCCHBOB: 3aIllOJHEHHE
JIBYMEPHOT'O YKCJIOBOTO MAacCHBa MO 33JaHHBIM MpPaBUJIaM, TOUCK JIEMEHTa B JIBYMEPHOM MacCHUBE,
BBIUMCJICHHE MaKCUMyMa (MHHHMYyMa) U CYMMBI 3JIEMEHTOB JABYMEPHOTO MAacCHBa, IEPECTaHOBKa
CTPOK H CTOJIOIIOB IBYMEPHOT'O MacCHBa

3.12

CroBapu (accolMaTUBHBIE MacCHUBBI, OTOOpaxeHus). Xomi-tabmunpl. IlocTpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps AJIsl 33JaHHOTO TEKCTa

3.13

Crexn. AHaIM3 MPaBWIBHOCTH CKOOOYHOTO BBIp@XKEHHs. Brprumcienne apudmeTnyeckoro
BBIPOKEHUS, 3alMCAHHOTO B TOCTPUKCHON ¢(opme. Ouepenu. Mcmonb3oBaHue odepenu JUis
BPEMEHHOT'O XPaHEHHsI JAaHHBIX

3.14

Anroputmbel Ha Tpadax. [locTpoeHHe MUHHMAaIbHOTO OCTOBHOTO J€peBa B3BEIICHHOTO CBSI3HOTO
HEOpUEHTUpOBaHHOTo  rpada. KommyecTBO — pasnuuHbIX — myTed  MeXAy  BepLIMHAMU
OpPUEHTUPOBAHHOTO allMKIN4ecKoro rpada. Anroputm JlelKcTpsl

3.15

HepeBbst. Peanuzanusa nepeBa ¢ MOMOIIBIO CCHIJIOYHBIX CTPYKTYp. JlBouuHbIe (OMHApHBIE) IEPEBbsI.
[TocTpoenue nepeBa miig 3aJaHHOTO apU(PMETHUECKOTO BBIPAKEHHS. PeKypCcHBHBIE alrOPUTMBI
o0xoJa nepesa. Mcnonb3oBanue creka u ouepenu Ais o0xoja aepena

3.16

I[I/IHaMI/ILIeCKOG IporpaMMHUpOBaHUC KaK MCTOA PCHICHUA 3adad € COXPAaHCHHUCM IIPOMCEKYTOUYHBIX
PE3YyIbTATOB. 3aI[a‘II/I, pemacMbI€ C MOMOIIBIO JUHAMHUYCCKOI'O IIPOrpaMMHPOBAHUA: BBIYUCICHUC
PECKYPCHBHBIX Q)YHKHHI;'I, MOACUYCT KOJIMYCCTBA BAPHAHTOB, 3a/1a4l OIITUMHU3AllUU

3.17

[TonsiTne 06 O0OBEKTHO-OPUEHTHPOBAHHOM IporpammupoBanud. OObekThl U Kiacchl. CBoiCTBa U
MeToAbl 00BbeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mnporpaMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOT 0 Noaxoa. MHKancynsuus, HacieqoBaHue, NoJIuMophu3m

HMHdopmaninoHHbIE TEXHOJIOTHH
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AHanmn3 pnaHHbiX. OCHOBHBIE 3a7]aud aHalW3a JAaHHBIX: MPOTHO3UPOBAaHME, Kilaccuukarms,
KJIacTepH3anus, aHai3 OTKIOHeHHH. [locnenoBaTenbHOCTh pelIeHus 3a/1a4 aHaJIM3a JaHHbBIX: cOop
MEPBUYHBIX JTAaHHBIX, OYHCTKA W OIICHKa KayecTBa JAaHHBIX, BHIOOP M (WMJIM) MOCTPOCHHUE MOJENH,
npeoOpa3oBaHue JaHHBIX, BHU3yalM3alusl HaHHBIX, HWHTEpIpeTanusi pe3ynbTaroB. lIporpammusbie
cpenctBa u WHTepHET-cepBHUCH ANl O00paOOTKM W TpEACTaBICHHs JaHHBIX. bomblnne naHHBIE.
Maimmaaoe oOydeHne

4.2

AHanu3 J1aHHBIX C TIOMOIIBIO  3JIEKTPOHHBIX TaONWI. BpluucieHne CymMMBbl, CpEIHETro
apudMeThyecKoro, HauOoJsbliero  (HaWMMEHBINETO)  3HAYEHHMs  JMama3oHa.  Beruucnenue
Kod(puuMeHTa Koppensluu JAByX psAoB AaHHBIX. llocTpoeHue cCTONOYAThIX, JUHEHYAThIX U
KpyroBbix auarpamm. Iloctpoenue rpadukoB ¢ynkumii. Ilonbop auHMM TpeHIa, pelieHHe 3ajaad
NPOTHO3UPOBaHMA. PenieHne 3ajau ONTUMH3AIMHU C TOMOIIBIO SJIEKTPOHHBIX TAOJIHUI]

4.3

JuckpeTnsanus npyu MaTeMaTUYECKOM MOJIEIMPOBAHUYU HEMPEPBIBHBIX MpoleccoB. MoennpoBanue
IBUXKEHHS. MojenupoBaHue OMOJIIOTHYECKUX cHCTeM. MaTemaruueckue MOJAETH B JKOHOMHKE.
Breruncnurenbaple dKCEpUMEHTHI ¢ MojaemsiMu. OOpaboTka pe3ynbTaToB HKCIEpUMEHTa. MeTon
HAaUMEHBIINX KBagpaToB. OlleHKAa YHCIOBBIX MAPaAMETPOB MOJIECIUPYEMbIX OOBEKTOB M IMPOIECCOB.
BoccranoBneHne 3aBUCUMOCTEN MO pe3yJibTaTaM dKCIIEPUMEHTA

4.4

BepositHocTHBIe Mogenu. Meronsl Monrte-Kapno. Wmutannonnoe wmopenupoBanue. CHCTEMBI
MaccOBOT0 00CITyXUBaHUS

4.5

Tabnuunble (pensuuoOHHBIC) 0a3bl JaHHBIX. Tabmuia - MpeACTaBlIeHHWE CBEACHHUN 00 OJHOTUITHBIX
oobekTax. Ilone, 3ammch. Kirou Tabmmipel. Pabora ¢ roroBoii 0a30ii JaHHBIX. 3amoiaHeHHe Oa3bl
naHHbIX. [louck, copTupoBka M (QUIBTpalMs JAHHBIX. 3alpochl Ha BBIOOPKY JaHHBIX. 3aMpoOChHI C
napameTpamu. BerancisieMble moJis B 3ampocax.

Muorotabnauanbie 6a3bl JaHHBIX. THUIBI CBsA3EH MexAy Tabnuuamu. BHemHui kirod. [lemocTHOCTH
0a3bl TAHHBIX. 3aMPOCHl K MHOTOTAOJWYHBIM 0a3aM JTaHHBIX




4.6

TekcToBbii  mpoueccop. CpeactBa TMOMCKAa H aBTO3aMEHBI B

CTpyKTypHpOBaHHbIE TEKCTOBbIE JOKYMEHThL. (CHOCKH,
HMCTOYHHKOB ¥ 0popMIIEHUST OMOIMOTpaPUIECKUX CCHIJIOK

OT'JIaBJICHHUC.

TEKCTOBOM  IIPOLIECCOPE.
IIpaBuna nuTHpOBaHUSA
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