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IHosicHUTEIbHASA 3alIUCKA
Pabouas mporpamma yuebHoro mpenmera «MHpopmaruka» 06a3oBoro ypoBHS IS

obOyvaroruxcst 10—11-x xmaccor T'AIIOY CO «bIIT» pa3paboTtaHa B COOTBETCTBHH C

TpeOOBaHUSMU:

. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpa3oBaHum B
Poccuiickoit ®enepanumy;

. npukaza MwunaOOpHayku oT 17.05.2012 Ne 413 «OO6 yTBepXkIAcHUU
denepanbHOrO TrOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa CpeaHero oOuiero
00pa3oBaHUs;

. npukaza Munnpocsemenuss ot 18.05.2023 Ne 371 «OO6 yTBepKaeHUU

(dhenepabHON 00pa30BaTEIBHON MTPOTrPaMMBbI CPETHET0 00IIEeT0 00pa30BaHUMY;

. npukaza MunnpocBemenus ot 22.03.2021 Ne 115 «O06 yrtBepxaeHUu
[Topsiaka opraHuzani M OCYIIECTBICHHS 0Opa30BaTENbHON NESATEILHOCTH MO OCHOBHBIM
001meo0pa3oBaTeIbHBIM — TpOrpaMMaM  —  00pa3oBaTENIbHBIM MPOrpaMMaM  HAa4aJbHOTO
00111ero, OCHOBHOTO OOIIIETO M CPEIHEro 00IIEeTro 00pa30BaHUY;

. CIT 2.4.3648-20 «CaHUTapHO-AMIUAEMHUOJIOTHYECKHE  TpPeOOBaHUSA K
OpraHu3alsiM BOCIUTAHHUS W OOYyYEHHUs, OTIbIXa W O3JOPOBICHHS AECTEH U MOJIOICKU,
YTBEPKICHHBIX IOCTAHOBJIEHUEM IJIaBHOI'O CaHUTapHOTo Bpaya oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «[l'uruennueckue HOpMaTUBBI U TpeOOBaHUS K
obOecrieueHnI0 0e30mMacHOCTH W (Win) Oe3BPETHOCTH I 4elloBeKa (HaKTOPOB CPEIbI
OOUTaHUM», YTBEPKACHHBIX MMOCTAHOBJICHUEM IJIABHOTO CaHUTapHOro Bpada oT 28.01.2021
Ne 2;

. y4eOHOTO0 TuTaHa CpeaHero oOmero oOpa3oBaHMs, YTBEPKIESHHOTO
npukazoMm ['BOY «Cpennsist mkona Ne 1» ot 28.08.2025 Ne 145 «O BHeceHUU M3MEHEHUH B
OCHOBHYIO 00pa30oBaTeIbHYIO IPOrpaMMy CpPEeIHET0 001Iero 0opa3oBaHusmy;

. benepanpHON paboueii mporpammel yaeOHoro rpeamera «MHpopmaTukay.

Pabovast mporpaMma OpHEHTHpOBaHA Ha IIEJIEBBIC MPHOPUTETHI, CHOPMYITUPOBAHHEIC
B (enepanpHOil pabodyeil mporpamMme BOCHUTaHHS M B paboyeil mporpamMme BOCIUTAHUS
'ATIOY CO «BIIT»

[Iporpamma mo wuH(MOpPMATHKE HAa YpPOBHE CpEeIHEro oO0Iero oOpa3oBaHUS [HaeT
NpeJCTaBIeHHEe O IeNsiX, OoOmeld crparernd OOy4YeHHs, BOCHHUTAHUS W Pa3BUTHSA
oOyuaromuxcsi cpeictBamu yyebHoro mnpenmera «MHdopmaTnka» Ha 0a30BOM ypOBHE,

YCTaHABJIMBACT 00s13aTeNbHOE npeaAMETHOC COJCpIKaHuC, npeaycMarpuBacT €ro



CTPYKTYpUpOBaHHE MO pa3fenaM U TeMmaM, ONpeleNsieT paclpeesieHne ero Mo Kiaccam
(rogam u3ydeHus).

[Mporpamma 1o wH(OPMATHKE OIpEeNseT KOJIWYECTBEHHBIE M KadyeCTBEHHBIC
XapaKTepUCTHKH YYeOHOTO MaTepuayia Ui KaXAOro ToAa HM3Y4YeHHs, B TOM YHUCIE IS
COJIEP’KAaTEIbHOTO HAMOJHEHUSI PAa3HOro BHJA KOHTPOJsS (IIPOMEXKYTOUHOH arTrecTanuu
o0yyaroImuxcs, BCEPOCCUHCKUX TMPOBEPOUYHBIX pabOT, TOCYAapCTBEHHOW HMTOTOBOU
arrectauun). [Iporpamma no uHpOpMaTHKE SBISETCS OCHOBOW JJISI COCTABIICHUS aBTOPCKHX
y4eOHBIX TIPOTPaMM M YICOHUKOB, TIOYPOYHOTO TUTAHUPOBAHHS Kypca YIUTEIIEM.

Nupopmartrka Ha ypoBHE CpeAHETO 00IIEro 00pa3oBaHUsI OTPAXKAET:

. CYIIHOCTh HMH(OPMATUKM KaK HAay4YHOH AWCHUIUIUHBI, HW3y4Yarolen
3aKOHOMEPHOCTH TPOTEKAHWS W BO3MOXXHOCTH aBTOMATH3alud  HMH(DOPMAIIMOHHBIX
MPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

. OCHOBHBIE = 00JaCTM  NpPUMEHEHHs  MHPOPMATHKH, TMpPEXAE  BCEro
nH(pOPMaLMOHHBIE TEXHOJIOTHH, YIIPABJICHHUE U COLMANBbHYIO chepy;

. MEXJIUCUUIUTMHAPHBIA ~ Xapakrep HWHQOPMATHKH ©  HWH(DOPMANMOHHOU
JESITeTbHOCTH.

Kypc wuHdopmaTtukm Ha ypoBHE cpeaHero oO0mero oOpa3oBaHUS —SBISICTCS
3aBepUIAIOIIMM STallOM HEMPEPBIBHON MOJATOTOBKU O00ydYaromuxcsi B 001acTH HHPOPMATHKU
1 THPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, OH OMUpPAeTCS Ha COJAEp)KaHUE Kypca
MHPOPMATHKHA YPOBHS OCHOBHOTO OOIIEro 00Opa3oBaHUS M OMBIT MOCTOSHHOTO MPUMEHEHHUS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, J1aeT TEOPETHUYECKOe OCMBICICHUE,
HMHTEPIIPETALNIO U 0000IIIEHNE 3TOTO OTBITA.

B comepxannm ydeOHoro mnpenmera «WH(bopmaTthka»y BBAETSIOTCS YETHIPE
TEMaTHYECKHX pa3/ena.

Paznen «I{udpoBas rpaMOTHOCTE)» OXBATHIBAET BOIIPOCH YCTPOHCTBA KOMITBIOTEPOB U
IPYTHUX 2JIEMEHTOB HU(POBOTO OKPYKEHHsI, BKIIIOUasi KOMIBIOTEPHBIE CETH, UCTIOIb30BAHUE
CPEICTB OMEpAIMOHHON CUCTeMBI, paboTy B ceTu VHTEpHET W UCHOJb30BaHHWE WHTEPHET-
CEPBHCOB, HHPOPMAITMOHHYIO O€30MTaCHOCTD.

Pazngen «Teopernueckue OCHOBBI MH(GOPMATHKW» BKJIIOYACT B CEOSl MOHATHHHBIN
anmapatr  MHGOPMATUKH, BONPOCHl  KOJAUpPOBaHUSA  UH(MOpMaLUH, U3MEpEHUs
MHPOPMALIMOHHOTO 00beMa JaHHBIX, OCHOBBI aIreOpbl JIOTUKM H KOMIBIOTEPHOI'O

MOJIEJINPOBAHMUSL.



Pasnen  «AnropurMbl M NpOrpaMMHMpPOBAHHE»  HANpPaBIEH HAa  Pa3BUTHE
AITOPUTMUYECKOTO  MBIIUICHUS, pa3pabOTKy ajlropuTMOB, (OpPMHUpOBAHHE HABBIKOB
peain3alnuy MporpaMM Ha BEIOPaHHOM SI3bIKE IPOIPaMMUPOBAHUS BBICOKOI'O YPOBHSI.

Paznen «MHdopmanMoHHBIE TEXHOJOTHM» OXBAaTHIBAE€T BOMNPOCHl MPUMEHEHUS
MH(POPMALIMOHHBIX TEXHOJOTHH, PeaIu30BaHHbIX B MPUKIATHBIX IPOrPAMMHBIX IPOAYKTaX U
MHTEpHET-CepBUCaX, B TOM YHUCIIE MIPU PEIIEHUH 33/1a4 aHaJN3a JaHHBIX, UCIIOJIb30BaHHE 0a3
TAHHBIX M AJIEKTPOHHBIX TAOIUIL I PEUICHNs IPUKIIAIHBIX 3a/1a4.

Pesynbrarel 0a3oBoro ypoBHS u3ydeHus ydeOHoro mnpenmera «HpopmaTukay
OPHEHTUPOBAHBI B IIEPBYIO OUepeb Ha OOLIYI0 (PYHKLIHMOHAIBHYIO IPAaMOTHOCTD, [TOJyYEHHE
KOMIIETEHTHOCTE! JJIsl TOBCEAHEBHOM KU3HU U 00111ero pa3BuTus. OHU BKIIOYAIOT B ce0sl:

. [IOHMMAHHUE TPEIMETa, KIIOYEBBIX BOIPOCOB M OCHOBHBIX COCTAaBJISIOLIMX
AJIEMEHTOB M3y4aeMoM NMpeAMETHOI 061acTy;

. YMEHHE peEllaTh THUIIOBBIE IPAKTUYECKUE 3aladyd, XapaKTEpHbIE UL
MCIOJIb30BAHUS METOJIOB U MHCTPYMEHTApHs TaHHOH NpeIMeTHOM 001acTu;

. OCO3HAaHME paMOK M3y4aeMOW mpeAMeTHOH 001acTH, OrpaHUYEHHOCTH
METOJIOB U1 UHCTPYMEHTOB, TUITMYHBIX CBSI3€H C IPYTMMH 00JACTIMU 3HAHUS.

OcHoBHas Lenb u3yueHus yuebHoro npeamera «MHpopmaruka» Ha 6a30BOM ypoBHE
JUI1 YpOBHSA CpeaHero oouero oOpa3oBaHus — oOOecledyeHUe JalbHEHIIEro pa3BUTHUS
MH(POPMALIMOHHBIX KOMIETEHIUI BBITYCKHHKA, €r0 TOTOBHOCTHM K JKM3HHU B YCIOBHUSX
pa3BuBaroIIerocss HHGOPMALMOHHOIO OOIIECTBa M BO3pACTaloOIle KOHKYPEHLUH HAa PBIHKE
Tpyna. B cBs3u ¢ aTuM nzyuenue nadopmatuku B 10—11-x kimaccax J0mKHO 00€CTICUHTD:

. c(OPMHPOBAHHOCTh IIPEICTaBICHUN 0 ponu UHPOPMATHUKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOILIECTBE;

. c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIIUICHHUS,

. C(OPMHPOBAHHOCTb YMEHHUH pa3nuuyaTh (akTbl M OLIEHKH, CpPaBHUBATb
OLICHOYHBIE BBIBOJBI, BUACTh MX CBSI3b C KPUTEPUSAMHU OLICHMBAHMUS U CBS3b KPUTEPHUEB C
OIpENICICHHOW CHCTEMOW IIGHHOCTEH, TMpOBEpsATh Ha JIOCTOBEPHOCTh M 0000maTh
uHdopmaruio;

. C(OPMHUPOBAHHOCTb  NPEACTABICHUH O  BIUAHUM  HMH(OPMAIMOHHBIX
TEXHOJIOTUI Ha >KM3Hb YEJIOBEKa B OOIECTBE, MOHMMAaHUE COLUAIBHOIO, SKOHOMUYECKOTO,
MOJINTUYECKOr0,  KYJbTYpHOIO,  IOPUAMYECKOTO,  IPUPOJHOTO,  IPrOHOMHYECKOIO,

MCIHUIIMHCKOI'O U (1)I/I3I/IOJIOFI/I‘-I€CKOI“O KOHTCKCTOB HHq)OpMaHHOHHBIX TCXHOHOFHﬁ;



. MPUHATHE NPABOBBIX M 3TUYECKUX ACIEKTOB MH()OPMALMOHHBIX TEXHOJIOIUH,
OCO3HAaHME OTBETCTBEHHOCTH JIIOJCH, BOBJCUEHHBIX B CO3JaHME M HCIOJIb30BaHHE
MH(POPMALMOHHBIX CHCTEM, PAcIpOCTpaHeHHE HHPOPMALINY;

. CO3/IaHHE€ YCIIOBUM JUIsl pa3BUTHUsI HABBHIKOB Y4eOHOM, MPOEKTHOW, Hay4yHO-
UCCIIEIOBATENIbCKOM M TBOPYECKOM  AEATENbHOCTH, MOTHBALMM  OOy4YaroLIMXcs K
CaMOPAa3BUTHIO.

Ha uzyuenune undopmaruku (6a30BbIii ypoBeHb) 0TBOAUTCS 68 yacoB: B 10-M kiacce
— 34 gaca (1 gac B Henemnmto), B 11-M kitacce — 34 gaca (1 gac B Hezelto).

ba3oBelii  ypoBeHb  M3ydeHHs ~ HMHGPOpPMATHKM  0OECHeunBaeT  MOATOTOBKY
o0yyYaromuxcs, OPUEHTUPOBAHHBIX HA T€ CHELMATbHOCTH, B KOTOPHIX HH()OPMALMOHHBIE
TEXHOJIOTUH SIBJISIOTCS HEOOXOAUMBIMUA MHCTPYMEHTAMH MPO(PECCUOHATBHON NI TebHOCTH,
ydacTHe B  TIPOGKTHOM W  HCCIENOBATENbCKOH  NIEATENBHOCTH,  CBSI3aHHOW  C
MEXIUCIUIUIMHAPHON M TBOPUYECKOM TEMaTHKOW, BO3MOXHOCTb PELICHUs 3ajady 0a30BOIro
YPOBHSI CII0)KHOCTH €IMHOTO TOCYJapCTBEHHOT'O 3K3aMeHa 10 MHPOpPMaTHKE.

[TocnenoBaTeabHOCTh U3YUYCHHUS TEM B Ipeesax OJHOTO roja o0y4eHHUs MOKET ObITh
M3MEHEeHa TI0 YCMOTPEHHIO YUYHUTENS MPH MOJIrOTOBKE paboyeil MmporpamMMbl U MOYpOYHOTO
IUTAHUPOBAHMSL.

Jns  peanu3anMud  OpOTrpaMMbl  UCHOJB3YIOTCS — Y4€OHMKM, JONYILIEHHbIE K
UCTONB30BAHUIO TPU  peaju3allid  HUMEIOMIMX  TOCYAAPCTBEHHYIO  aKKPEIUTALHUIO
00pa3oBaTeNbHBIX MPOrPaMM Ha4daJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEIHEro OOIIero
0o0pa3oBaHMsl OpraHU3alUsMM, OCYUIECTBISIOIIMMHU OOpa30BaTENbHYIO JAEATEIbHOCTb,
npukazoM Munnpocsemenus ot 26.06.2025 Ne 495:

. Wudopmaruka, 10 kmacc/ bocoa JIJI., BocoBa A.IO., OOmectBo ¢
orpaHudeHHOM oOTBeTCTBEHHOCThI0O «BMHOM. JlaGopatopust 3HaHMil»; AKIHOHEPHOE
obmectBo «M3narenscTBo "[IpocBenienue'»;

. Nudopmaruka, 11 xmacc/ bocoa JIJI., BbocoBa A.FO., OO6mectBo c
orpaHudeHHONH oTBeTcTBeHHOCThIO «BMHOM. JlabGoparopusi 3HaHMi»; AKIHMOHEpHOE
obmmectBo «M3narenscTBo "IIpocBemenne»;

OneKkTpoHHbIe 00pa30BaTENIbHBIE PECYPCHI, AOMYLIEHHbIE K MCIOJb30BAaHUIO IIPU
peanu3aly HMEIOIIHUX TOCYJapCTBEHHYI0 aKKpeAMTAlMI0 O00pa3oBaTElIbHBIX IPOrpamMm
HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIET0, CpPETHEro oOImero oOpa3oBaHHS MPHKA30M

Munnpocsenienust ot 23.07.2025 Ne 551:



IlnannpyemMble pe3y/ibTaThl OCBOCHHUSI Y4eOHOI0 peaMera

JIMYHOCTHBIE Pe3YJIbTaThI

JInuHOCTHBIE pPE3yNbTaThl OTPAKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS
PYKOBOJICTBOBAThCSl  C(OOPMHUPOBAHHOM BHYTPEHHEH TO3MLUEH JIMYHOCTH, CHUCTEMOM
[IEHHOCTHBIX OPHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIINUX
TPaJAULMOHHBIM [EHHOCTAM POCCHUUCKOTO OOIIECTBa, pacUIMpEHUE KU3HEHHOTO OMbITa U
OIBITA JIEATENFHOCTH B MPOLIECCe peau3alMi CPeACTBaMHU yueOHOro MpeaMeTa OCHOBHBIX
HaIpaBJICHUN BOCIHTATENFHOW NEATENLHOCTU. B pesynbrate u3yueHHss MHPOPMATUKUA HA
ypOBHE cpemHero oOmero oOpa3oBaHus y oOyuwaromerocss OyayT chOpMHUPOBaHBI
CJIeyIOIINEe TUYHOCTHBIE PE3yIbTaThI:

1) rpamIaHCKOT0 BOCIIUTAHMS

. OCO3HAHME CBOUX KOHCTHTYIIMOHHBIX MIPAB U 0053aHHOCTEH, yBaKCHHE 3aKOHA
U IpaBoOIOps/IKa, COOJIIOJIEHUE OCHOBOINOJAralmluX HOPM HHGOPMAIMOHHOIO IpaBa U
nH(pOpMaMOHHOM 06€30MacHOCTH;

. FOTOBHOCTb  MPOTUBOCTOSITH MJCOJIOTMM  HKCTPEMHU3MA, HALMOHAIM3MA,
KceHO(oOUH, TUCKPUMHHALUN IO COIMAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
MpU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS

. LIEHHOCTHOE OTHOLIEHHE K UCTOPUUYECKOMY HACIIEIUIO, TOCTHKEHUsAM Poccun
B HayKe, HCKYCCTBE, TEXHOJIOTHUSIX, TOHUMaHue 3HaUeHUsI MHPOPMATHKYN KaK HAyKH B )KU3HU
COBPEMEHHOI0 00I11eCTBa;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

. c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

. CIIOCOOHOCTh OIIEHWBATh CHUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B CETH
HNutepner;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

. ACTETUYECKOE OTHONIEHHWE K MHUpPY, BKJIIOYas JCTETHKY HAyYHOTO U
TEXHUUYECKOI'0 TBOPUECTBA;

. CIOCOOHOCTh BOCHPHUHHMMATH pa3IMYHbIE BHJIBI HCKYyCCTBA, B TOM 4YHCIIE
OCHOBaHHBIE Ha UCTOJIb30BAaHUN UH(POPMAIIMOHHBIX TEXHOJIOTUH;

5) pusuveckoro BoCIUTAHMSA:



. chOpMUPOBAHHOCTh ~ 3J0pOBOrO M Oe3omacHOro  obOpa3a  >KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, B TOM HYHCIE M 3a CYET COOIIOJICHUS
TpeOoBaHUi 0€30MaCHON IKCILTyaTalluy CPEICTB WHPOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA;

6) Tpyn10BOr0 BOCIMTAHMS:

. TOTOBHOCTh K AaKTUBHOW JESATENbHOCTH TEXHOJOTMYECKOW U COLUAIbHON
HANPaBIEHHOCTH, CIOCOOHOCTh HHULIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO BBITIONHSTH
TaKyIo JACSITEIHHOCTD;

. uHTepec K cdepaM MpodeccHOHANbHON NEATENbHOCTH, CBS3aHHBIM C
nH(OPMATUKOHN, TPOrPaMMUPOBAHUEM U HH(POPMAITMOHHBIMH TE€XHOJIOTUSIMHU, OCHOBAHHBIMU
Ha JIOCTMIKCHUSAX HH()OPMATHKU M HAyYHO-TEXHHUYECKOTO MpOrpecca, YMEHHE COBEpIIATh
OCO3HAHHBIM BBIOOp Oynmymied mpodeccuu W peann30BBIBATh COOCTBEHHBIC >KW3HEHHBIC
TUTaHBI;

. TOTOBHOCTh M CIHOCOOHOCTH K 0OOpa3oBaHHIO U camMooOpa3oBaHUIO Ha
MPOTSKEHUU BCEU JKU3HH;

7) 3KOJIOrM4eCKOro BOCIIMTAHMS:

. OCO3HaHHE TIJI00ATLHOTO XapakTepa JKOJOTHYECKUX MpodiIeM U MyTed HuX
pelleHrs, B TOM YHCIE C y4eTOM BO3MOXKHOCTEW HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS

. c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HHPOPMATHKH, AOCTIXKEHHUSIM HAyYHO-TEXHHYECKOTO Tporpecca u
OOIIECTBEHHON TIPAaKTHKH, 3a CUYET TOHUMAaHUS pPOIH HH(DOPMAIMOHHBIX PECypCOB,
MH()OPMAIIMOHHBIX MPOIECCOB M WH(POPMAIMOHHBIX TEXHOJOTHH B YCJIOBHSX IU(POBOI
TpanchopMaIuu MHOTHX cep )KU3HU COBPEMEHHOTO 00IIeCTBa;

. OCO3HAaHWE IIEHHOCTH HAYYHOW JEeSATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO U UCCIEN0BATENbCKYIO ACSITEIIbHOCTh UHMBUIYAIbHO U B TPYIIIIE.

B mnpouecce moCTHMKEHUS JUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS MPOTPAMMBI IO
uHpopMaTuke Yy O0OydYaromMXCS  COBEPLICHCTBYETCS  OSMOIMOHAJIbHBIA  HMHTEJIEKT,
MpeIoiararonuii chOpMUPOBAHHOCTE:

. CaMOPETYJIMPOBAHHUS, BKJIIOYAIOLIEIO0 CAMOKOHTPOJb, YMEHUE HPUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ IOBEJCHHE, CIOCOOHOCTH aJalTUPOBATHCA K SMOIMOHAIHHBIM

HU3MCHCHUAM U IIPOSABIIATH FI/I6KOCTL, OBITh OTKPBITBIM HOBOMY,



. BHYTpPEHHEH MOTHBAIMH, BKIIIOYAIOLIEH CTpeMJIEHUE K JOCTHKEHHIO LIeTH U
ycnexy, ONTUMHU3M, HWHUIHUATUBHOCTb, YMEHHE JCHCTBOBATh MCXOAs U3 CBOUX
BO3MO>KHOCTEH;

. SMIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOIIMOHATIBHOE COCTOSIHUE
IPYTUX, YYUTBHIBATH €r0 MPHU OCYIIECTBICHUN KOMMYHHUKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO U
COMEPEKUBAHUIO;

4 COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMNX CHOCOOHOCTD BBICTpanBaTh OTHOLICHUSA
C ApyTruMHU JIIOAbMH, 3a6OTI/ITI)C$I, IMPOSABJIATE UHTCPEC U paspClIaTh KOH(bJ'H/IKTI)I.

MeTanpeaMeTHblie pe3yJbTaThl

B pesynbrare n3ydeHuss ”HPOPMATUKU HAa YPOBHE CPEIHET0 OOIIEro o0pa3oBaHHS y
oOyuatomerocss OyayT cGOPMUPOBAHBI METANPEAMETHbIE PE3yJbTaThl, OTPAXKCHHBIE B
YHHUBEPCATIbHBIX YUCOHBIX JACHCTBUAX, 2 UMEHHO: TIO3HABATEIbHBIE YHUBEPCAIbHBIE YUEOHbIE
JCUCTBUS, KOMMYHHKATHBHbIE YHUBEpCAJIbHbIE Y4eOHbIC JCWCTBUS, PpEryJIATUBHBIC
YHUBEpPCAJIbHbIE yueOHbIE JEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

1) 6a30BbIe JJOrHYeCKHE AeHCTBHS:

. CaMOCTOSITENIbHO  (popMyJIMpoOBaTh M aKTyalM3HpoBaTh  Mpodiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

° YCTaHaBJIMBATh CYII_IQCTBCHHI)II\/’I IMPpU3HAK HJINM OCHOBAaHUA [JIsI CpPaBHCHUA,

KJIacCu(pUKaIUKA U 0000ITICHUS;

. OTIPEAETATh UENH JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH WX
JIOCTHOKCHHS

. BBISIBIIATH 3aKOHOMEPHOCTH U TTPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX;

. paspabaThiBaTh IUTAH peUIEHUs MPOOJEMbI C YYETOM aHaW3a WUMEIOIIUXCS

MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

b BHOCHUTb KOPPCKTUBLI B ACATCIIbBHOCTb, OUCHUBATE COOTBETCTBUC PC3YJILTATOB
aejIsaM, OLCHUBATh PUCKU HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,

. KOOPJMHHUPOBATH M BBHITIOJHATH pabOTy B YCIOBHSIX PEaIbHOTO, BUPTYaIbHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS,

b Pa3BUBATb KPCATUBHOC MBIIJICHUC MIPU PCIICHHUU )KU3HCHHBIX HpO6JIeM;

2) 0a30BbIe HCCIEN0BATEIbCKHUE 1eHCTBHS:

. BJIQJIETh HABBIKAMH y4e€OHO-HCCIICIOBATEIHCKON U MTPOCKTHOM JESITEIIBHOCTH,

HaBbIKaAMU Pa3pCHICHUA HpO6HeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY



MIOUCKY METOJIOB pELICHHUS NPAKTUYECKUX 3aJad, NPUMEHEHUIO pa3jIM4YHbIX METOOB
MIO3HAHUS;

b OBJIAACTL BHAAMH JCATCIBHOCTU II0 IOJYYCHUIO HOBOI'O 3HAaHUA, €TI0
MHTEPIIPETAlMU, TPEOOPa30BAHUIO U IPUMEHEHUIO B PAa3IMYHbIX YUEOHBIX CUTYyalUsIX, B TOM
qucIe IPU CO3/1aHUM YUE€OHBIX U COL[MATIBHBIX TPOEKTOB;

. ¢dbopmMHpoBaHHE  HAy4YHOTO  TUNA  MBIIUICHUS, BJAJICHHE  HAy4HOM
TCpMI/IHOHOFI/Ief/'I, KJIIOYCBBIMU ITOHATHUAMU U METOAAMU,

. CTaBUTb M (POpPMYIUpPOBaTH COOCTBEHHBIE 3aJaul B 00pa3oBaTeIbHOU
NesITeIbHOCTH U )KU3HEHHBIX CUTYaLUX;

. BBISABJIATh IPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BbBIIBUT'aTh THUIIOTE3Yy €€ PCIICHUA, HAXOAUThL AapPrymMCeHTHI UId OOKAa3aTCJIbCTBAa CBOUX
YTBEPXKACHUH, 3a4aBaTh IapaMeTPbl U KPUTEPUH PEILICHNS;

. aHAJM3UpPOBaTh IIOJY4YEHHbIE B XOJ€ pEUICHUs 3aJaud  pPe3yJsbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBMSIX;
4 AaBaThb OLICHKY HOBBIM CUTYallUsAM, OLICHUBATb HpPIO6p€T€HHLIfI OIIBIT,

. OCYILECTBIIATh 1IE€JICHAIIPABICHHBIM MOUCK IIEpEeHOCa CPEICTB M CIOCOOOB

NeNCTBUS B MPOPECCHOHANBHYIO CPEy;

. NEPEHOCUTh 3HAHMA B I[IO3HABATENBHYI0 M IPAKTUYECKYI0 00JacTu
KU3HENIEATEIIBHOCTH;

. MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTel;

. BBIJIBUraTb HOBBIE WJEH, NpPENIaraTb OPUTMHAIBHBIC MOAXOABI U pELICHUS,

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS;

3) paGora ¢ nndopmanmeii:

i BJIAACTb HABbBIKAMHU IIOJYUYCHUA HH(bOpMaHHH N3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENIFHO OCYLIECTBIIATh IIOMCK, aHAJIW3, CHUCTEMATH3alMI0O W HWHTEPHPETALUI0
UH(OpPMAIIMU Pa3INYHBIX BUJOB U (HOPM ITPEICTABICHHS;

. co3laBaTh TEKCThIl B pa3MUYHBIX (opMmMaTax C Y4YeToM Ha3zHAuYCHHS
MHPOPMALIMK U TENIEBOM ayAMTOPUH, BBHIOMpas ONTHUMAIbHYIO (OpMYy NpEACTaBICHUS WU
BU3yaJIM3allnH;

. OLICHMBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh HMH(OPMALMH, €€ COOTBETCTBHUE
[IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

o HCIIOJIBb30BATh cpeacTBa I/IH(i)OpMaI_II/IOHHI)IX n KOMMYHUKAIIMOHHBIX

TEXHOJIOTHI B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpTraHHU3allMOHHBLIX 3aaa4d C



coOioieHueM  TpeOOBaHMH  HPrOHOMHUKM,  TEXHUKH  O€30MaCHOCTH,  TMTMEHBI,
pecypcocOepexeHuts, MPaBOBBIX U 3THYECKUX HOPM, HOPM HH(POPMALIMOHHON 6€30MacHOCTH;

. BJaJleTh ~ HABBIKAMU  pAaClO3HABaHWs W 3allUTHl  WHQOpPMAIHH,
MH(GOPMalMOHHON 6€30MaCHOCTH JTUYHOCTH.

KomMMyHMKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

1) o0menue:
4 OCYHICCTBJIATH KOMMYHHKAIIUHA BO BCEX C(I)ean KH3HU,
. pacrlo3HaBaTh HEBEpOAJIBHBIC CpEACTBA OOINCHWS, IIOHUMATh 3HAYCHHE

COLIMAJIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMii U yMETh
CMSTYaTh KOH(JIUKTHI;

. BJIAQJIETh  Pa3IMYHBIMU  crocobamu  OOIIEHHWS W B3aUMOJCUCTBUS,
apryMEHTHPOBAaHHO BECTH JHAJIOT;

. Pa3BEepHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS;

2) coBMeCTHAs 1eSITeJIbHOCTD:

. MOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBHIYaJIbHON
paboTHI;
. BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JACHCTBHH C y4eTOM OOIIMX

MHTEPECOB M BOBMOXKHOCTEH KaXkJJOr0 4JICHA KOJIJICKTHBA,

. NpPUHUMATh  LEJIM  COBMECTHOM  JIEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JEHCTBUS MO €€ JOCTHKECHHIO: COCTABIIATh IUIaH JCWCTBUH, pacrpenensTh
POJIM C yYEeTOM MHEHHUH YYaCTHUKOB, 00CYKIATh pe3yIbTaThl COBMECTHOM PaOOTHI;

. OLIEHMBATh Ka4Y€CTBO CBOETO BKJIA/1a U KAKJIOTO YYaCTHUKA KOMaH/Ibl B OOLIHIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

. npeularatb HOBBIE TPOEKTHI, OIICHWBAaTh HIEH C TIO3UIUM HOBH3HHI,
OPHUTHHAIBHOCTH, TIPAKTHYECKON 3HAYNMOCTH;

. OCYLIECTBIIATH MTO3UTUBHOE CTPAaTErMYECKOE TMOBEACHUE B  Pa3IUYHBIX
CUTYyalUAX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, OBbITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaabHble YUeOHbIe AeiicTBUSA

1) camoopranuszaumus:

. CaMOCTOSATENIFHO OCYIIECTBIIATh O3HABATEIbHYIO JESITEIbHOCTh, BBISABIISATH
npobiembl, CTaBUTh U (opMynupoBaThb COOCTBEHHBIE 3a7ayd B 00pa30BaTENIbHOU
NESITeTbHOCTH U )KU3HEHHBIX CUTYAIHIX;

. CaMOCTOSATENIFHO COCTABIIATH IIJIaH PEIICHHUS MPOOIEMBI C yYETOM NMEFOIHXCS

pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEeHUH;



b AaBaTb OLICHKY HOBBIM CUTYAIIUsIM;

. pacupsATh paMK1 y4eOHOT0 peMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHH;

. JeNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

. OLIEHUBATh IPUOOPETEHHBIN OIBIT;

. CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSABICHHUIO IIUPOKOW HPYIUIUH B

pa3HBIX OO0JIACTSIX 3HAHWH, MOCTOSHHO TOBBIIATH CBOW 0OOpa30BATENbHBIA M KYyJIbTYPHBIH
YPOBEHB;

2) CAMOKOHTPOJIb:

. JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJILTATOB LIEIISIM;

. BJIQJIETh  HABbIKAMU  TIO3HABATENBbHOM  peduieKCMM  KaK  OCO3HaHUs
COBEpUIAEMBIX JEHCTBUM M MBICIMTEIBHBIX IIPOLECCOB, UX PE3yJBTaTOB M OCHOBAaHMIA,

HCIIOJIb30BATh IIPUCMBI pe(bJ'IGKCI/II/I AJId OLICHKU CUTYyaluu, BBI60pa BCPHOI'O pCUICHUS;

. OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUXKCHUIO;
. IIPUHUMATh MOTHBBI M apryMEHThl JAPYIMX IpPH aHAJIM3€ pe3yIbTaTOB
NEeATEIbHOCTH;

3) npuHsTHE ce0s1 U APYIUX:

. NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

. NPUHUMATh MOTHBBI M AapryMEHThl JpYrUX IIpUd aHAJINW3€ pPe3yJIbTaToB
JESTEIIHOCTH;

. IPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

. pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIUH JPYTOro YeloBeKa.

HpeIlMeTHLIe pe3yJbTaThbl

10-i kaacc

B mpomecce umsydyenuss kypca wHpOpMaTHKH 0OazoBoro ypoBHs B 10-mM KJjacce
oOyJaromuMucs OyAyT JOCTUTHYTHI CIIEAYIOIINE IPeIMETHbIC PEe3yIbTaThI:

. BJaJICHUE TPEACTABICHUSAMU O DPONM HH(OpPMAIMM M CBA3aHHBIX C HEH
MPOILIECCOB B MPUPOAC, TEXHUKE ©  OOIIeCTBE, MOHATHAMH  «HH(POPMAIH,
«MH()OPMALIMOHHBIN MTPOLIECC, «CUCTEMa», KKOMIIOHEHThI CUCTEMBD», «CUCTEMHBIN 2h ek,
«MH(pOpPMAIIMOHHAS CHCTEMay, CUCTEMA YIPaBICHUS;

o BJIaACHUE METOAAaMH IIOHUCKa I/IH(I)OpMaI_[I/II/I B CETHU I/IHTepHeT, YMCHUC

KPUTHUYECKH OLICHUBATh MHPOPMAIIHIO, TOITYUEHHYIO U3 ceTu MHTepHerT;



. YMEHUE  XapaKTepu30oBaTh OOJIBIIME JIaHHBIC, NPUBOJUTH  MPHUMEPHI
HMCTOYHUKOB UX MOJyYEHHUS U HAPABJICHHS UCIIOJIb30BAHHS,

. [IOHMMAHHWE OCHOBHBIX TIPUHLMUIIOB YCTPOWCTBA U (PYHKIMOHUPOBAHUS
COBpPEMCHHBIX CTAaMOHAPHBIX U MOOWJIBHBIX KOMITIBIOTEPOB, TeHJIeHHHfI PasBUTHUA
KOMITBFOTEPHBIX TEXHOJIOTHIA,

. BIIQJICHHE HaBBIKAMH DPAOOTHI C OMEPAIlMOHHBIMH CHUCTEMaMH, OCHOBHBIMU
BUJAMH TIPOTPaMMHOTO OO€cledyeHusl [UIs peHIeHus Y4eOHBIX 3aJad MO BBIOpaHHOU
CTCTIMAITN3AIIHH;

. coOuoiIeHre TpeOOBaHMIT TEXHUKU OE30MaCHOCTH M THTHEHBI IMpH pabore ¢
KOMITBIOTEPaMH M JAPYTUMU KOMITIOHEHTaMU LU(POBOTO OKPYKEHHUs, MOHUMAHHUE MPABOBBIX
OCHOB HUCITOJIB30BaHUA KOMITIBIOTCPHBIX nporpamm, 63,3 JaHHBIX )41 MaTcpuraioB,
PasMCIICHHBIX B CETH I/IHTepHeT;

. MOHMMaHWE OCHOBHBIX NPUHIUIIOB JTUCKPETH3AIlMH Pa3IHMYHBIX BHUJIOB
uH(pOpMallMK, YMEHHE ONpPEesITh HHPOPMAIIMOHHBIM 00BbEM TEKCTOBBIX, IpauuecKux u
3BYKOBBIX JaHHBIX IMPU 3aJaHHLIX MMapaMETpax JUCKPCTU3ALIUH,

. YMEHHE CTPOUTh HEPaBHOMEPHBIE KOJbI, JOIyCKAIONIUE OJHO3HAYHOE
JIEKOIUPOBaHKE COOOIEeHU (TpedUKCHBIC KOJIbI);

. BIIQJICHUE TEOPETUYECKUM  amnmapaTtoM, TO3BOJSIONUM  OCYIIECTBIAThH
NpEACTABJICHUEC 3aJaHHOTO HATYPAJIBHOIO YHCIAa B Pa3JIMYHBIX CHCTCMAX CUHUCIICHUA,
BBITIOJHATH NPeo0pa30BaHus JIOTHYECKUX BBIPAKEHUH, UCIIONb3YsI 3aKOHBI aJIr€Ophl JTOTHKU;

. YMEHHE CO3l1aBaTh CTPYKTYpPUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPAIIMOHHBIE ~MaTepuaibl C HCHOJIB30BAaHHEM BO3MOXKHOCTEH COBpPEMEHHBIX
MIPOTPAaMMHBIX CPEICTB U 00JIaYHBIX CEPBUCOB.

11-i1 kiace

B mnpomecce um3yuenust kypca uHpOpMaTHKH 0Oa3zoBoro ypoBHs B 11-M KJjacce
o0y4aromuMucs OyayT JOCTUTHYTHI CIICAYIOIINE IPEAMETHBIC PE3YIbTaThI:

i HaJIN4Yne HpeI[CTaBJ'IeHI/Iﬁ 0 KOMIIBIOTEPHBIX CCTAX U UX POJIM B COBPEMCHHOM
MUpe, 00 0OIIMX MPUHIIMIIAX Pa3padOTKU U (PYHKIIMOHUPOBAHHS HHTEPHET-IIPUIOKCHUN;

. MOHMMAaHKE Yyrpo3 HHHOPMAIMOHHON O€30MaCHOCTH, UCIIOJIb30BAHUE METO/I0B
U CPEICTB TPOTUBOJCUCTBUS OTHUM Yrpo3aM, CcoOJIofcHHEe Mep Oe30MacHOCTH,

npeaoTBpaIaroIX HE3aKOHHOC paCIpOCTPaHCHUEC IICPCOHATIBHBIX JaHHDBIX]



. BJAJICHUE  TEOPETHMYECKMM  allllapaToM,  IO3BOJISIIOIIUM  OIpPEIEIATh
KpaTyaiiiuii myThb BO B3BEHIEHHOM TIpade M KOJIMYECTBO IyTed MEXIy BepIIMHAMU
OpPUEHTHUPOBAHHOTO allUKINYECKOTO rpada;

. YMEHHE 4YHTaTh M IMOHWMAaTh TPOTPAMMBI, pPEATH3YIOIINE HECIOKHBIC
QITOPUTMBl  OOpPaOOTKM YMCIOBBIX M TEKCTOBBIX JaHHBIX (B TOM YHCIIE MAacCHUBOB U
CUMBOJIbHBIX ~ CTPOK) Ha  BBIOpaHHOM  JUIi  HW3yYEHHUs  YHUBEPCAIbHOM  S3BIKE
nporpaMMmupoBanust Beicokoro ypoBHs (ITackams, Python, Java, C++, C#), ananu3upoBaTh
QITOPUTMBI C HCIOJB30BaHUEM TaOJMIl TPACCUPOBKH, OINpPEAETATh 0e3 HCIOIb30BaHUS
KOMIIbIOTEpA PE3yJIbTaThl BBIIOJIHEHUS HECIIOXKHBIX MPOrpamMM, BKIIOYAIOIIMX IHKIIbI,
BETBJICHUS U TOJIPOTrPAMMBI, IIPU 3aJaHHBIX UCXOAHBIX JaHHBIX, MOAU(DULINPOBATH TOTOBBIE
MPOTPaMMBbI Uil PEIICHUs] HOBBIX 33Jad, UCIOJIb30BaTh UX B CBOMX IPOrpaMMax B KayecTBE
noAmnporpamMm (rporuenyp, GyHKIui);

. YMEHHE  PpEeaJM30BbIBATh HAa  BBIOPAaHHOM Ul  U3y4YeHUs  s3bIKE
nporpaMMmupoBanusi Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#) TunoBsie
QITOPUTMBI ~ OOpa0OTKM  YHUCEN, YHMCJIOBBIX  IOCIEAOBAaTENBHOCTEH W MAacCHBOB:
MpEeJICTaBIICHUE YKCIia B BUAEC HA0Opa MPOCTHIX COMHOXHTENCH, HAX0KICHHE MAaKCUMAIIbHOU
(MMHUMaNIBHOW) IM(pPBl HATYpaJbHOIO YMCJA, 3alMCAHHOTO B CHUCTEME CUMCICHHS C
OCHOBaHHEM, He MpeBblaromuM 10, BblUncIeHne 0000IIEHHBIX XapaKTEPUCTHUK JIEMEHTOB
MaccuBa WJIM YHUCIIOBOM  MOCJTENOBATEIBHOCTH (CYMMBI, MPOU3BEACHHUS, CPEIHETrO
apu(METHYECKOTO0, MHUHUMAJIIBHOTO U MAaKCHMAaJIbHOTO 3JI€MEHTOB, KOJUYECTBA JJIEMEHTOB,
YIOBJIETBOPSIOLINX 33/laHHOMY YCIIOBHIO), COPTUPOBKY 3JIEMEHTOB MacCHBa;

. YMEHHUE HCIOJIb30BaTh TaONW4Hble (peslMOHHbIE) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTABJIATh 3aIPOCHl K 0a3aM JaHHBIX (B TOM YHCJIE 3alPOCHI C BHIYUCIIEMBIMU
MOJISIMH),  BBITIOJHATH COPTHPOBKY M TOMCK 3amucei B 0a3e JaHHBIX, HAIOJIHATH
pa3paboTaHHyI0 0a3y JaHHBIX, YMEHHE MCIIOJIb30BaTh JIEKTPOHHBIEC TAaOIMIIBI IJIs aHAJIM3a,
NpeJCTaBIeHUs M OOpabOTKM JaHHBIX (BKIIOYas BBIYMCICHHE CYMMBbI, CpPEIHEro
apu(pMeTHYECKOro, HAaMOOBILIEr0 U HAUMEHBIIETO 3HAYCHUH, peIlieHNe YpaBHEHHI);

. YMEHHE HCIOJIb30BaTh KOMIbIOTEPHO-MATEMAaTHYECKUE MOJEIN JUIsl aHAJINU3a
O0BEKTOB UM TIPOLECCOB: (OPMYJIHUPOBATH I€Jb MOJCIUPOBAHMS, BBINOIHATH aHAIU3
pe3yJabTaTOB, MOJIYYEHHBIX B XOJA€ MOJEIMPOBAHUS, OLIEHHBATh COOTBETCTBUE MOJEIH
MOJICIUPYEMOMY OOBEKTY WM IpOLEcCy, MPEACTAaBIATh Pe3yJIbTaThl MOJCIUPOBAHHS B
HarJISITHOM BH/IE,

. YMEHHE OpraHHU30BBbIBATH JIMYHOE HMH()OPMAIMOHHOE IPOCTPAHCTBO C

HUCIIOJIb30OBAHHUECM  PA3JIMYHBIX I_II/I(prBLIX TeXHOHOFHﬁ, IMIOHUMaHUE BO3MOKHOCTEH



(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HU(POBBIX 00pa30BaTEIbHBIX CEPBHCOB,
MOHUMaHHE BO3MOXXHOCTEH W OTPaHWYECHUH TEXHOJOTHMH HCKYCCTBEHHOTO HHTEJICKTa B
pPa3NUYHBIX OOJIACTAX, HAJM4YUE MPEICTABICHHA OO0 WCIOIB30BAaHUN HH()OPMAITMOHHBIX

TEXHOJIOTHH B Pa3IMYHBIX MPO(eCCHOHATBHBIX chepax.

Conep:kanue y4eOHOI0 npeaMera

10-i1 knace

Mu¢poBasi rpaMoOTHOCTH

TpeboBanust TexHUKHM 0€30MACHOCTH M TUTHEHBI MpH PadOTe ¢ KOMIBIOTEPAMHU H
OPYTUMU KOMIIOHEHTaMU U(GPOBOT0 OKPYKEHHUS.

[Ipuntuner  paboTel  KoMmmbioTepa.  [lepcoHanbpHBIM ~ KOMmbIOTEp.  BeIOOp
KOH(Urypaluy KOMIbIOTEPA B 3aBUCUMOCTH OT PEIIAeMbIX 3a]1au.

OcCHOBHbIE TEHJCHLIMM DPA3BUTUS KOMIIBIOTEPHBIX TexHojoruil. IlapamnenbHble
BbluMcIeHUs. MHorompoueccopHble cuctembl. CynepKoMIbloTepbl. MUKPOKOHTPOIIIEPHI.
Po0oTu3upoBanHble IPOU3BOJICTBA.

ITporpammHOe obecriedeHre KOMIbIOTEpOB. Buibl mporpaMMHoOro obecrnedyeHus u ux
HazHaueHue. (OcoOEHHOCTHM MPOrpaMMHOTO  oOecrieueHHss MOOHMJIBHBIX — yCTPOMCTB.
OnepaunonHast cuctema. IloHsiTHE O CHUCTEMHOM aIMUHUCTPUPOBAHMU. MHcTamiauus u
JEUHCTAJUISIINASA IPOTPAMMHOT0 00eCIeueHHs.

daiinoBas cucrema. llouck B (aiinoBoil cucreme. OpraHuzalus XpaHEHUs WU
00pabOTKM JaHHBIX C HCIOJb30BAHUEM HWHTEPHET-CEPBUCOB, OOJIAYHBIX TEXHOJOTUH U
MOOUJIBHBIX YCTPONCTB.

[IpuknanHple KOMIBIOTEPHBIE IPOTPAMMBI JUId PEIIEHUS THUIOBBIX 3a1ad IO
BbIOpaHHOM cnenranu3anun. CUCTEMbl aBTOMAaTU3UPOBAHHOTO POEKTUPOBAHMUSL.

[Tporpammuoe obecrieuenue. JIueH3upoBaHue NPOTrPaMMHOIO OOecreueHus: |
muppoBeIX pecypcoB. [IpompuerapHoe W CBOOOAHOE MpOrpaMMHOE OOecreueHHe.
Kommepueckoe M HEKOMMEpPYECKOE HCIOJIb30BAHME MPOrPaMMHOrO oOOecledeHus u
UPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAaEMas 3aKOHOATEeIbCTBOM Poccuiickoi
denepanyn, 3a HEIPABOMEPHOE MCIIOIB30BAaHUE MPOIPAMMHOTO OOecreyeHus U HU(POBBIX
pecypcoB.

Teopernyeckue 0CHOBbI HHPOPMATHKHU

Wudopmanus, NaHHbIE W 3HAHMUA. YHUBEPCAIbHOCTb JAMCKPETHOTO IPEICTABICHUS
uHpopmauuu. J[BonuHoe KoxupoBaHHE. PaBHOMEpHbIE MU HEPAaBHOMEPHBIE KOJbI. Y CIIOBHE

®dano. [logxompr k wusMepenuto wuHPopMmarnmu. CymHOCT 00BeMHOr0 (ayihaBUTHOTO)



MOJX0/1a K U3MEpeHUr0 MH(OpMaIMM, OINpeleseHue OUTa ¢ TOYKM 3peHHs an(aBUTHOIO
MOJX0/a, CBSI3b MEXKIy pazMepoMm andaBuTa U HHGOPMAIMOHHBIM BECOM CHMBOJIA (B
MIPENIOJIOKEHUN O PABHOBEPOSITHOCTH IOSBIEHUS CHMBOJIOB), CBSI3b MEXIY €IMHULIAMU
n3MepeHus nHpopmammu: Out, Oaiit, KGait, M0aiit, ['6aiiT. CymIHOCTh COAEpKATEITHHOTO
(BEpOSTHOCTHOTO) MOJXOAAa K H3MEPEHUI0 HMHGpOpMaluH, OINpeleleHue OuTa ¢ MO3ULUU
coJiepKaHusl COOOIIEHUSI.

Wudopmannonnsie nporeccsl. [lepenava napopmanuu. MIcToUHUK, TPUEMHHK, KaHAT
CBSI3M, CUTHaJ, KoaupoBaHue. Mckaxenue nadopmanuu npu nepegade. CKOpocTh nepeaavu
JAHHBIX 10 KaHaly CBA3M. XpaHeHue uHpopmanuu, o6vem mnamsaTH. OOpaboTka
uHpopmanuuu. Buasl 06paboTku H(pOpMAIMK: TOTYYEHUE HOBOIO COAEPIKaHUS, N3MEHEHHE
dopmbl mpencraBnenus wuHpopmanuu. [lonck wunHpopmamuu. Pomp wunbopmanmu u
MH(OPMaLIMOHHBIX NPOLIECCOB B OKPYKAIOIIEM MUDE.

Cucrempl. KOMIIOHEHTBI cUCTEMBI M HX B3auMopaeWcTBHe. CHCTEMBI YIIPaBICHHS.
VYnpasieHnue kak HHGpOpMaLMOoHHBIN nponiecc. OOpaTHast CBS3b.

Cuctemsl cunciieHus. Pa3BepHyTas 3amuch 1enbIX ¥ APOOHBIX YUCEN B MO3UIIMOHHBIX
cucremax cuuciaeHus. CBoCTBa MO3UIIMOHHON 3alMCH YUCIA: KOJUYECTBO LU(p B 3aIluCH,
IIPU3HAK JIEIMMOCTH YMCJIa HA OCHOBAHHUE CUCTEMBI CUHCIICHHS. AJITOPUTM IIEPEBOAA LIEIIOTO
yycia U3 P-U4HON cHUCTEMBI CUHCIIEHMS B IECATUYHYIO. AJIITOPUTM IEpeBOJa KOHEYHOH P-
WYHON IpOoOM B JECATHUHYIO. AJTOPUTM IEPEBOJA LEIOr0 YUCHIA U3 JECITUUHOM CHUCTEMBI
cuuciaeHuss B P-uunyto. JIBowuHas, BOCbMEpHYHAsi M IIECTHAALATEPUYHAs CHCTEMBbI
CUHCIJIEHUS, MEPEeBOJ] YMCEeN MEXIy 3TUMH cHcTeMaMH. ApudmMeTHdeckue onepanuu B
MO3ULMOHHBIX CUCTEMAX CUUCIICHUS.

IIpencraBieHue LEIbIX U BEECTBEHHBIX YNCEN B TAMATH KOMIIBIOTEPA.

KomupoBanue tekcroB. KommpoBka ASCII. OpnoOaiiTHble KOaupoBkH. CTaHmapT
UNICODE. Komuposka UTF-8. Omnpenenenue uHGOPMAIMOHHOTO 00BEMa TEKCTOBBIX
COOOILIEHU.

KonupoBanue wu3obOpaxkenuit. OueHka HHOOPMAIIMOHHOTO o00beMa pacTpOBOTO
rpaduuecKoro n300pakeHus MPH 3aJlaHHOM pa3pelIeHIH U TITyOrHE KOJIUPOBAHHS [IBETA.

KonupoBanue 3Byka. OueHka MH()OPMaMOHHOIO 00bEMa 3BYKOBBIX JAHHBIX IPU
3aJJaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PSIIHOCTH KOJUPOBAHUS.

AnreOpa noruku. BeickaszpiBanus. Jlormueckue omepamuu. TaOnuilbl UCTUHHOCTH
JIOTUYECKUX ONEpaluil «JIU3BIOHKIUSIY», «KOHBIOHKIUSI), «UHBEPCUS», «UMIUIMKALUSI,
«OKBUBAJICHIMA». Jlormdyeckue BbIpa)KeHHA. BbIUMCICHME  JIOTMYECKOrO  3HAYEHUS

COCTABHOI'O BBICKA3bIBAHHA IIPH HM3BCCTHBIX 3HAYCHUAX BXOAAIIUX B HEIO 3JICMCHTAPHBIX



BbICKa3bIBaHUI. TaOaMIlbl HCTUHHOCTH JIOTMYECKUX BBIpaKEHMH. Jlormueckue omnepanuu u
OIepaLMy HaJl MHOKECTBAMH.

IIpumepsl 3aKOHOB aiareOpbl JOTMKU. DKBUBAJEHTHBIE MTPEOOPa30BAHUS JIOTUUECKUX
BbIpakeHuil. Jlormueckue ¢ynknuu. [locTpoeHne TOTMYEcKOro BBIPAKEHUS C JAaHHON
Tabnmuued ucTUHHOCTH. Jlormdeckue »sieMeHThl Kommbrotepa. Tpurrep. Cymmarop.
IlocTpoeHne cxembl Ha JIOTMUECKHX D3JEMEHTAX IO JIOTUYECKOMY BBIPAKECHMIO. 3aIlUCh
JIOTUYECKOTO BBIPAYKEHUS T10 JJOTMYECKON CXEME.

NHdopManMOHHbIE TEXHOJIOTHH

TexcroBeiit  mpoueccop. PenaktupoBanue u  dopmatupoBanue. IlpoBepka
opdorpacduu u rpammaruku. CpencTBa NMOMCKAa W aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
Hcnonp3oBanue ctmiieid. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHThI. CHOCKH, OrJIaBJICHHUE.
Ob6naunble cepBuckl. KomnektuBHas padboTta ¢ 10KyMeHTOM. IHCTpYMEHThI peLieH3UpOBaHUS
B TEKCTOBBIX Ipoueccopax. Jlemosas mnepenucka. Pedepar. I[IpaBuna uutupoBaHus
UCTOYHUKOB U odopmieHuss Oubnuorpadpuyeckux ccbulok. OdopmiieHne crnmcka
JIUTEPATYPHI.

BBon wu300pakeHHMM C  HMCHOJB30BAaHUMEM Ppa3IUYHBIX LU(QPOBBIX YCTPOMCTB
(mudpoBeIX (hoTOAMMAPATOB U MUKPOCKOIIOB, BHICOKAMEDP, CKAHEPOB U JIPYTUX YCTPOMCTB).
I'padpuueckuii penaktop. OOpabGoTka rpaduueckux o0bekTOB. PacTpoBas M BeKTOpHas
rpaduka. @opmarsl rpadudeckux (aios.

O06paboTka U300pakeHHs ¥ 3ByKa C UCTIOJIb30BAHNEM HHTEPHET-TIPUIIOKEHHUH.

Mynstumenua. KomnbroTepHsie mnpe3eHTanuu. M cnosib30BaHUE MYJIbTUMEIHITHBIX
OHJIaMH-CEpBUCOB JJIs pa3pabOTKH MPE3eHTALMI IPOEKTHBIX PadoT.

[TpUHIUIBI TOCTPOCHUS U PEIaKTUPOBAHHS TPEXMEPHBIX MOJIEIIEH.

11-i1 knace

Mu¢poBasi rpaMoOTHOCTH

[TpyHIMIIBI TOCTPOEHUS U aNapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX ceTell. CeTeBble
npotokonsl. Cets MaTEpHET. Anpecanus B cetu UaTepHeT. CucTeMa TOMEHHBIX UMEH.

Be6-caiit.  BeO-ctpanuma.  B3ammopeiictBue — Opaysepa ¢ BeO-CepBepoOM.
JluHamuueckue cTpaHuibl. PazpaboTka nHTepHeT-npuioxenuit (caiitos). CeTeBoe XpaHeHHE
TAHHBIX.

Bunsr gestensHoctu B cetu Untepuer. CepBuckl MaTepreTa. ['eonndpopmanmmonnbie

cucTeMbl. I eoJloKkarMoOHHEIE CCPBUCHI PEATTBHOI'0O BPEMEHU (HaanMep, JIOKausa MOOMJIbHBIX



Tene(OHOB, OINpeJeIeHue  3arpyKeHHOCTH  aBTOMAarucrpasueil), HHTEpPHET-TOPIroBIId,
OpoHHpOBaHHNE OMIIETOB, TOCTHHHUIL.

I'ocynapcTBeHHbIE JJIEKTPOHHBIE CepBUCHI M yciyrd. CouuanbHble CETH —
OpraHu3alnysl KOJUIEKTUBHOTO B3aUMOJEHCTBUS U oOMeHa JaHHbIMH. CeTeBOH ATHKET:
npaBuUia TMoBeneHUs B KkuOeprnpocTpaHcTBe. IIpobirema MOJIMHHOCTH  MONTy4E€HHOU
uHpopmanuu. OTKpbITEIE 00pa30BaTeNbHbIE PECYPCHI.

TexHOreHHble M SKOHOMMYECKHE YyIpo3bl, CBSI3aHHBIE C  HCIIOJIb30BAaHUEM
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJoruid.  OOmue  mpoOsieMbl  3aIMUThI
uHpopMauuu U UHPOpMaLMOHHOM Oe3omacHocTtu. CpenacrBa 3amuThl MHPOPMALUU B
KOMIIbIOTEpaX, KOMIIbIOTEPHBIX CETSIX U ABTOMAaTHU3UPOBAHHbBIX WH(POPMAIIMOHHBIX CUCTEMAX.
[TpaBoBoe obecrieueHue UH(POPMAIMOHHON 0€30MMacHOCTH. [TpenoTBpamieHue
HECAHKIIMOHUPOBAHHOTO JIOCTYTIA K JIMYHON KOH(PHICHIIMATHHON MHPOPMAIINH, XpAHAIICHCS
Ha IEPCOHAILHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTpPOHCTBax. BpemoHocHoe mnporpaMmHoe
obecrieyeHre M Ccrocodbl OOpbObI ¢ HUM. AHTHBHPYCHBIE HporpamMmbl. OpraHuzauus
JMYHOTO apxuBa nuHpopmarmu. PesepBHoe konuposanue. [laponbHas 3ammra apXxusa.

WNupopmannonusie TEXHOJIOTHH u npodeccroHanbHas NEeATEIbHOCTD.
WNudopmannonssie pecypesl. Llupposas skoHomuka. MHpopMairioHHast KyibTypa.

Teopernueckue 0CHOBbI HHPOPMATUKH

Monenn u wmognenupoBanue. lLlenm wmonenupoBanus. COOTBETCTBHE MOJIENH
MOJIETUPYEMOMY OOBEKTY WM npoueccy. PopManu3zanus NpUKIaIHbIX 3a/1a4.

IIpencraBnenue pe3yiabTaTOB MOJAEIMPOBAHUS B BUJE, YINOOHOM [yl BOCHPHUSATHS
yenoBekoM. ['papuueckoe npencraBieHne JaHHBIX (CXeMbl, TAaOIULIbI, TpadUKH).

I'padgpl. OcHoBHble ToHATUS. Buasl rpadoB. Pemenue anropuTMHuecKux 3ajad,
CBSI3aHHBIX C aHaJIM30M TpadoB (MOCTPOCHHE ONTHMAJIHHOTO IYyTH MEXIY BEpIIUHAMHU
rpada, onpeieIeHue KOJIMYEeCTBA Pa3IMUHbIX IMyTeH MEXy BEpIIMHAMU OPUEHTHPOBAHHOIO
AIUKIIMYECKOTO Ipada).

HepeBps. bunapHoe nepeBo. [IUCKpeTHbIE WIPBl ABYX HUIPOKOB C IIOJHOM
undopmanueit. Iloctpoenue aepeBa mepedbopa BapUAHTOB, OIMMCAHUE CTPATETUU UTPHI B
TaOIMIHON (hopMe. BBIMTpHINIHBIE CTPAaTEeTHH.

Hcnonb3oBanue rpadoB M J1epeBbEB MpPU ONUCAHHMM OOBEKTOB U IPOLIECCOB

OKpY’KaroIlero Myupa.



AJITOPUTMBI U POrPAMMHPOBaHHE

OmnpeneneHre BO3MOXHBIX — PE3yJbTaTOB  pabOThl  MPOCTEHMIIMX  aJrOPUTMOB
YIPAaBJIECHUS HCIOJHUTEISIMU M BBIYUCIUTEIBHBIX aaropuTMoB. OmpeneieHne HCXOIHBIX
JAHHBIX, IPU KOTOPBIX aITOPUTM MOXKET 1aTh TpeOyeMblil pe3yibTar.

Oranbl pelieHus 3aJad Ha KommbloTepe. f3pik mporpammupoBanus (Ilackanb,
Python, Java, C++, C#). OcCHOBHblE KOHCTPYKLIMHU S3blKa MPOrpaMMHpOBaHUA. THIIBI
JAHHBIX: LIEJIOYUCIICHHbIE, BELICCTBEHHbIE, CHMBOJIbHBIC, JIOTWYeCKUE. BerBieHus.
CocraBnbie ycnoBus. L{ukiel ¢ yeciaosuem. Lukisr mo nepemerHoi. Mcronp3oBanue TaOmIl
TPacCCUPOBKHU.

PazpaGoTka M mporpamMMHas peainu3alys AJITOPUTMOB PpEIICHUS THUIIOBBIX 3a/ad
6azoBoro ypoBHs. IIpumepsl 3amad: anropuTMbl OOpAaOOTKM KOHEYHOH YMCIIOBOU
MOCJIEZIOBATEILHOCTH  (BBIYMCIIEHUE CYMM, IIPOM3BEIEHUM, KOJUYECTBA JJIEMEHTOB C
3aJJaHHBIMU CBOMCTBAMM), aJTOPUTMbI aHalHM3a 3allCH 4YHCENI B IMO3UIMOHHON cHcTeMe
CUHCIJIEHUS, AITOPUTMBI PELIeHUs 3a/1a4 METOAO0M Iepedopa (IMOMCK HauOONIbLIero oOIIero
JEJINTENS! IByX HAaTypaJlbHbIX YUCEIl, IPOBEPKA YKCia Ha IPOCTOTY).

OO6paboTka CUMBOJIbHBIX JTaHHBIX. BcTpoeHHble QyHKIUU sI3bIKa MTPOrPaMMUPOBAHUS
JUTs1 00pabOTKH CUMBOJIBHBIX CTPOK.

TaGnuunble BeMWYMHBI (MAacCUBBI). AJNTOPUTMBI pabOTHI C AJIEMEHTaMH MacCHBa C
OJTHOKPATHBIM TPOCMOTPOM MAacCHBa: CyMMHpPOBAaHUE D3JIEMEHTOB MACCHUBA, IOJCYET
KOJMYecTBa (CyMMBI) 3JIEMEHTOB MAacCHBa, YJOBJIETBOPSIOIIMX 3aJaHHOMY YCIIOBHIO,
HaXO0XJ/eHWe HauOOJbIIer0 (HAaMMEHbBILEro) 3HAu€HHUs 3JEMEHTOB MacCHBa, HaXO0XKJIEHUE
BTOPOTO IO BEJIMYMHE HAaUOOJbIIET0 (HAUMEHBIIIET0) 3HAUCHUS, THHEHHBINA MMOUCK dJIEMEHTa,
NepecTaHOBKa 3JIEMEHTOB MAacCHBa B 00PaTHOM MOpSIKE.

CoprtupoBka OJHOMEpPHOro MaccuBa. lIpocTbie METOIbl COPTUPOBKHU (Hampumep,
METO/]I My3bIpbKa, METOJ] BIOOpa, COPTUPOBKA BCcTaBKaMu). [loanmporpammei.

HNudopManmoHHbIE TEXHOJIOTHH

AHamu3 naHHbIX. OCHOBHBIE 33Jaud aHalIM3a JAHHBIX: IPOTHO3UPOBAHUE,
KJaccuuKanus, KiacTepusanus, aHainu3 oTkioHeHui. [locnenoBarenbHOCTh penieHus 3a1a4y
aHaJlM3a JaHHbIX: cOOp MEPBUYHBIX JTAHHBIX, OYMCTKA W OLIEHKA KayecTBa JIAaHHBIX, BHIOOP
W/WAM  TOCTPOEHUE MOJeNH, MpeoOpa3oBaHHE JIaHHBIX, BU3yalIM3allus JIaHHBIX,
UHTEPIIPETALMS PE3YIIHTATOB.

AHanu3 JaHHBIX C NOMOUIBIO AJIEKTPOHHBIX TAa0JUL. BbluncieHne cymMmbl, CpETHETO

apu(MeTHuyecKoro, HauOOJBIIET0 U HAMMEHBIIIETO 3HAUEHUH 1halla30Ha.



KommbrloTepHo-MaTeMaTHUeCKUEe MOJENU. OTallbl KOMIBIOTEPHO-MATEMAaTUYECKOTO
MOJICTTUPOBAHUS: TIOCTAHOBKA 3aJadd, pa3padoTKa MOJENTH, TECTUPOBAHUE MOJEIH,
KOMITBIOTEPHBIN IKCIIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOCITUPOBAHUS.

UwrcneHHOe peleHre YpaBHEHHUH ¢ TTOMOIIBIO TI0I00pa mapameTpa.

Tabnmuunbie (pensiuoHHbIC) 0a3bl JaHHBIX. TabiHIa — MPEACTaBICHUE CBEACHUN 00
OMHOTUIHBIX O00BekTax. [lone, 3amuck. Kimtou tabmuibl. Pabora ¢ roToBOi 0a30ii JaHHBIX.
3amonnenne 0a3pl JaHHBIX. [IOMCK, COpTUpOBKAa M (QUIBTpAlMs 3amuceld. 3ampochl Ha
BBIOOPKY JaHHBIX. 3alpOChl ¢ TapaMeTpaMu. Beraucnsemspie mosis B 3arpocax.

Mmuorotabnuunbpie 0a3bl JaHHBIX. THUIMBI CBs3ed Mexay Tabmumamu. 3ampochkl K
MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

CpenctBa HCKYCCTBEHHOTO WHTeIieKkTa. (CepBUCHI MAIIMHHOTO TIEpEeBOAA H
pacrmo3HaBaHusl yCTHOUM peun. MaeHTudukamums u moucKk n300pakeHui, pacrio3HaBaHUE JIUII.
CamooOyuatoiuecsi cucTeMbl. VICKyCCTBEHHBI HWHTEIJIEKT B KOMIIBIOTEPHBIX HIpax.
Hcnonb30BaHWe METOJOB HCKYCCTBEHHOTO HMHTEIUIEKTa B OOyYarOmIUX CHCTEMax.
Hcnonb30BaHrne METOA0B UCKYCCTBEHHOTO MHTEIUICKTAa B poOOTOTeXHHKE. IHTEpHET BEIIeH.

HepCHeKTI/IBBI Pa3BUTHA KOMIIBIOTCPHBIX UHTCIIJICKTYAJIbHBIX CUCTEM.

TemaTnueckoe IIAHUPOBAHUE

10-i kaace
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Paznen 1. Lludposas rpaMoOTHOCTH

KomnbroTep:
amnmapaTHoOe u
IPOrPaMMHOE
obecneueHue,

daiinoBas cucrema

Hroro no pazgeny

Paznen 2. Teopernueckue 0OCHOBBI HH()OPMATHKH




Wndopmanusa u
MH(POPMAaLIMOHHBIE

IMPONICCChI

[IpencraBnenue
uHbOopMaIuu B

KOMIIbIOTEpE

DJIEMEHTHI

anreOpbl JIOTUKU

Uroro no pazneny

Paznen 3. MnadopmarionHblie TEXHOIOTUH

TexHonoruu
00pabOTKH TEKCTOBOM,
rpadguieckoi u
MYJIbTUMETUWHON

uHpOpMaLUn

Hroro no pazgeny

KOJIMYECTBO

OBLLEE
YACOB

I10 ITPOIT'PAMME

11-¥ KJace

n/n

HaunmenoBanue
pa3zuejioB ) | TEM

NPOrpamMmbl

KoaunuyecTBo 4acoB

KonTp

0JIbHbIE
cero
padoThI

IpakT
YecKue

padoThI

DJIEKTPOHH
ble  (uudposbie)

oOpa3oBaTreJibHbIE

pecypchl

Paznen 1. Hudposas r

PaMOTHOCTBH

CereBble

nH(GOpPMaIlMOHHbBIE




TCXHOJIOTNMH

OCHOBBI
CcoIllMaIbHOMI

nHpOpMaTHKH

Hroro no pazgeny

Paznen 2. Teopernueckue 0CHOBBI HH(OPMATHKH

Nudopmanmonn

N 0€ MOACINPOBAHHUC

Hroro no pazgeny

Paznen 3. AnroputMsl U mporpaMMUpOBaHHe

AJITOPUTMBI U
SJIEMEHTEI 1

[IPOrpaMMUPOBaHUS

Hroro no pasaeiny

Paznen 4. UndopmariioHHbIe TEXHOJIOTUH

ONEeKTPOHHBIE

.1 | Tabmunel

Bba3sl naHHBIX

2
Cpenctsa
HUCKYCCTBEHHOTO
3
HHTEIUIEKTA

Hroro no pasneny

OBILIEE
KOJIMYECTBO  YACOB |4




I10 ITPOI'PAMME

IIpos

epsieMble TpeOOBaHud K pe3yjabTaraMm ocBoenust OOII u

3JIEMEHTDBI COACPKAHUA

B ¢enepanbHbIXx M pETHOHANBHBIX MPOLEAYpaX OIEHKH KadyecTBa OOpa30BaHUS

HUCIOJIB3YCTCA TICP

CUCHb (KOHH(bHKaTOp) pacnpeaCICHHBIX II0 KJIaCCaM IMPOBCPACMBIX

TpeboBanuii k pesyiabraram ocBoeHuss OOIl COO u »1eMEHTOB COAEp)KaHUS 110

nH(pOpMaTHKe.

10-i1 ki1ace

IIpoBepsiemble TpeGoBaHus K pe3yabraTaMm ocBoeHusi OOIT

Kon
MPOBEPAEMOro

pe3yJibTaTa

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTAaThl OCBOCHHUSA OCHOBHOI

00pa3oBaTeILHON NPOrpPaMMBbl CpelHero o01ero odpasoBanus

ITo Teme «IludpoBas rpaMOTHOCTH»

1.1

Brnanenue npencraBaeHUsIME O pOJIH UH(DOPMAIIMK U CBS3aHHBIX C
HEW TIPOLIECCOB B TMPUPOJE, TEXHUKE U OOIIECTBE, MMOHATUSIMHU
«uH(popManus, «MH()OPMAIOHHBIH IIPOLIECCH, «cucreMay,
«KOMITOHEHTBI CHUCTEMBD», «CHUCTeMHBII 3¢ deKT», «uHPpOopMaIMOHHAs
CUCTEMa», «CHCTeMa YyIOpPABJICHUS»; BIAJCHUE METOJaMHU IOUCKA
uHpopManuu B ceth VIHTEpHET; yMEHHE KPUTHYCCKH OIICHHBATH

nH(pOpMalLnIo, TONyUYeHHYI0 U3 ceTu HTepHeT

1.2

YMeHne XapakTepu3oBaTh OOJbIIHE JaHHBIE, TMPUBOJIUTH

MPUMEPBI HCTOYHHUKOB UX IMOJTYYCHHA U HAITPABJIICHHUA MCIIOJIB30BAHUSA

1.3

Ilonnmanue OCHOBHBIX IMPUHIIUIIOB YCTpOﬁCTBa u
q)YHKHHOHI/IpOBaHI/ISI COBpPCMCHHBIX CTAllMOHAPHBIX U MOOUIBHBIX
KOMITBIOTCPOB; TGHHGHHI/II\/'I Pa3sBUTHUA KOMIIBIOTCPHBIX TeXHOHOFHﬁ;
BJIaACHHUC HAaBBIKAMHU pa6OTLI C OIICpallMOHHBIMHU CHUCTCMaMU H
OCHOBHBIMH BHJaMH HIPOrpaMMHOI0O obecneucHUs AJi1 PCHICHUA

y4eOHBIX 3aj[a4 M0 BRIOPAaHHOHU CIIeUAIN3alnuu

ITo Teme «TeopeTquCKHe OCHOBBI I/IH(bOpMaTI/IKI/I»




2.1

[TonnMaHue OCHOBHBIX TPHUHIIMIIOB JUCKPETH3AIUN PA3TUIHBIX
BUJOB HH(MOpMALMK; YMEHHE OIpeneisaTh HH()OPMALUOHHBIA 00beM
TEKCTOBBIX, TpaHUuecKux M 3BYKOBBIX JAaHHBIX TIPU 3aJaHHBIX

napameTpax JUCKpeTU3aluu

2.2

YMeHHe CTpOWTh HEpPAaBHOMEpPHBIE  KOJbI, JIOMYCKAaroIlue
OTHO3HAYHOE JCKOJIWPOBAHUE COOOIMICHUN (MPEPUKCHBIE  KOJIBI);
HCIIOJIb30BaTh NMPOCTEUIINE KO/bI, KOTOPBIE MO3BOJISIOT 0OHAPYKUBATH U

UCIPABIIATH OLIMOKYU NpHU Nepeaye JaHHBIX

23

Bnanenue TCOPCTUICCKHUM armaparom, TIO3BOJJIAOIIUM
OCYWCCTBIATL TMPEACTABIICHHUC 3aJaHHOTO HATypaJbHOro 4Yucjia B

PAa3JIMYIHBIX CUCTEMAX CUUCIICHUS

24

Bnanenue TEOPETUUECKUM anmapaTom, TTO3BOJISIOIIUM
BBINIOJHATh MPEOOpa3OBaHUs JIOTUYECKUX BBIPAKEHHM, HCIIONb3Ys

3aKOHBI aJIrc 6pLI JIOTUKHA

ITo Teme «HpOpMAIIIOHHBIE TEXHOJIOTUI»

3.1

YMeHHe co3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE ITOKYMEHTHI
U JIEMOHCTpPAlMOHHBIE MaTepHaIbl C HCIIOJIB30BAHUEM BO3MOYKHOCTEHN

COBPCMCHHBIX IPOTpaMMHBIX CPEACTB U 00JIaYHBIX CCPBUCOB

3.2

YMeHHUe UCTOIh30BaTh TAOMHYHBIC (PENSIIMOHHbBIE) 0a3bl JaAHHBIX,
B YAaCTHOCTH, COCTaBIISATH 3alpochl B 0a3zax MaHHBIX (B TOM 4YHCIE
BBIUHCIISIEMbIE 3aIIPOCHI), BBINOJHATH COPTUPOBKY M IOHMCK 3amuceil B

0a3e JaHHBIX; HAMOJHATH pa3paboTaHHYIO 0a3y JaHHBIX

33

VMeHue WHCIOIb30BaTh OJICKTPOHHBIC Ta6J'II/IIIBI JJIs1 aHaJlIu3a,
npeaACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'II-O‘IaFI BBIYHUCJICHUEC CYMMBI,
CpCaHCTO apI/I(l)MCTI/I‘{eCKOFO, HanOOJIBIICTO ¥ HAUMEHBIIICTO 3Ha‘l€HHﬁ,

pellIeHne YpaBHEHUI)

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

oa

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS




[{udposast rpaMOTHOCTH

[Tpunmuner  pabotbl  KommbioTepa. llepcoHanbHblii  KommbloTep. Bribop

KOH(UTypaly KOMIIbIOTEpPa B 3aBUCUMOCTHU OT PEIlIaeMbIX 3a]a4

OcHoBHbIE TEHJICHLIUN pa3BUTHUA KOMITBIOTEPHBIX TEXHOJIOTUH.
[TapannenbHble BbrunciaeHus. MHoromnpoueccopHbsle cucteMbl. CynepKOMIBIOTEPHI.

MuxkpokoHTposuiepsl. PoO0TH3MpOBaHHbIE TPOU3BOJICTBA

Qaiinosas cucrema. [louck B ¢aiinoBoit cucteme. Opranuszanus XpaHeHUs U
00pabOTKM JaHHBIX C WCTOJIH30BAHUEM MHTEPHET-CEPBUCOB, OOJAYHBIX TEXHOJIOTHI

1 MOOWMJIBHBIX YCTPOMCTB

Teoperuueckre 0OCHOBBI HH()OPMATHKH

I/IH(1)OpMaI_II/I$I, JaHHBIC n 3HaHU. yHI/IBepcaJ'IBHOCTL JUCKPETHOI'O

npezcTaBieHus HHPopManuu. [[BondHOe KOJUpOBaHNE

PaBHOMepHBIe N HCPAaBHOMCPHBIC KObI. VYcnosue @ano

[Toaxoas! k m3mepenuto nHpopmaruu. CymHOCTs 00beMHOT0 (a(aBUTHOTO)
MoIX0Ja K M3MEpPeHHI0 HH(OpMAIMK, ONpeaesieHne OuTa ¢ TOYKU 3pEHUS
an(aBUTHOrO TMOAXOJA, CBSI3b MEXAY pasMepoM aidaBuTa U HHGOPMAIMOHHBIM
BECOM CHMBOJA (B MPEANOJIOKCHHH O PAaBHOBEPOSTHOCTH TMOSIBICHHUS CHMBOJIOB),
CBSI3b MEXKIY €IWHUIIAMH H3MepeHus uHpopmanuu: Out, Oaiir, Koaitt, MOair,
['Gaiit. CymiHOCTh cOAepKaTeNbHOTO (BEPOSTHOCTHOTO) MOAXOAAa K H3MEPEHHIO

uH(pOpMaIInH, OTNlpeieJIeHHe OUTa ¢ MO3UIUHU COACPKAHUSI COOOIIECHUS

Nudopmanmonnsie  mpoueccel. Ilepemawa  wubopmaruu.  McrodnHwuk,
NPUEMHHK, KaHall CBS3M, CUTHAN, KoaupoBaHue. Mckakenue wuHpOpManuu mpu
nepenaye. CKOpOCTh Mepeaun JaHHBIX M0 KaHaly CBS3U. XpaHEeHHe MH(opMaluy,

00BEM TTaMATH

Cuctempl. KOMIIOHEHTBI CHCTEMBI U HX B3aHMMOJECICTBUE. Cucremsbl

ympaBieHus. YpaBieHne Kak HHPOPMaMOHHKIH mporiecc. OOpaTHas CBsI3b

CucTeMbl CYHCICHHS. Pa3BepHyTa;1 3aIlIMCh LCJIbIX H I[pO6HLIX YHUCCII B

INO3UMIIMOHHBIX CHCTEMAX CUYHCIICHHA. CBolicTBa HOSHHHOHHOﬁ 3alMcu  4ucia:




KOJIMYECTBO LU(pP B 3alMCH, NMPU3HAK JEIMMOCTH YHUCJIa HAa OCHOBAHHUE CHCTEMBbI
CUMCIIEHUS. AJTOPUTM MEPEBOAA LIEJIOT0 YUCla U3 P-MYHON CUCTEMBI CUUCIICHUS B
JECATUYHYI0. AJTOPUTM THepeBoja KOHeyHOW P-uuHOi 1pobu B JECATUYHYIO.
AnropuT™ nepeBoja LENoro Yuciaa U3 JECITUUHON CUCTEMBI CUMCIeHMs B P-uuHyio.
JIBonuHasi, BOCbMEpPUYHAs W IIECTHAALATEPUYHAs CUCTEMbl CUHCIEHMSI, MEPEBOJ
yuced MEeXAy 3TUMH CHUCTeMaMu. ApU(pMETHYecKHe ONepalud B MO3ULUOHHBIX

CHUCTEMAaxX CUUCIICHUA

HpeI[CTaBJ'IeHI/IC HECJBIX U BCUICCTBCHHLIX YMCCJI B IAMATHU KOMIIBIOTCPA

KomupoBanue TtexcroB. KomumpoBka ASCII. OpgHOOalTHBIE KOIUPOBKH.
Crarmapt UNICODE. Konupoka UTF-8. Onpenenenne nHGOpMaIMOHHOTO 00beMa

TCKCTOBBIX COO6LI_ICHI/II>’I

Koauposanue nzodpaxkenuii. Onenka nHGOPMAIMOHHOTO 00BhEMa PacCTPOBOTO
rpadu4ecKoro M300paKECHUsI TPU 3a/JIaHHOM DPa3peIICHUN U TIyOMHE KOJAMPOBAHUS
nseta. KoaupoBanue 3Byka. OneHka HH(GOPMAIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX

IMpU 3aJaHHbIX YaCTOTC JUCKPCTU3AUU U PA3PAIHOCTH KOJUPOBAHUA

.10

Anrebpa noruku. BreickasbiBanus. Jlormueckue onepanuu. TaGuuisl
UCTUHHOCTH JIOTUYECKUX OINEpalMil «JIU3bIOHKLUSN), «KOHBIOHKLHD», UHBEPCUD,
«UMIUTHKAIUsA»,  «IKBUBaJeHIMs». Jlormueckue  BbIpakeHus.  Bpruncienue
JIOTUYECKOr0 3HAYEHUs COCTABHOIO BBICKA3BIBAHMSA IPU H3BECTHBIX 3HAYCHHUAX
BXOJSIIIUX B HErO AJIEMEHTAPHBIX BbICKa3bIBaHUI. TaOIUIBI HCTUHHOCTH JIOTHYECKUX
BBIpDAKECHMI. Jlormueckue omepanuuy M OlEpaldd HaJx MHOxecTBamu. [Ipumepsl
3aKOHOB ~ aireOpbl JIOTMKU. OKBHUBAJEHTHBbIE NPE0Opa3oBaHUs  JIOTMUECKHUX
BeIpakeHui. Jlormdeckue pynkmuu. [loctpoeHne T0rn4ecKoro BeIpaKeHUs ¢ JaHHOM
Tabauued ucTUHHOCTH. Jlormueckue sneMeHThl KommbioTepa. Tpurrep. Cymmarop.
[TocTtpoeHne cXeMbl Ha JIOTMUECKHUX D3JIEMEHTAaX [0 JIOTUYECKOMY BBIPAXKEHMIO.

3ammck JJOru4ecKoro BBIPpAXKCHUS I10 JIOTHYECKOM CXeME

WNHdopMalnoHHbIE TEXHOJIOTHH

TekcroBeiii mporeccop. PemaktupoBanme u ¢opmarupoBanue. IIpoBepka

opdorpadun u rpammaruku. CpeAcTBa MOUCKA M AaBTO3aMEHBI B TEKCTOBOM




CHocCKH,

npoueccope. Mcnonb3zoBanne cruiieid. CTpyKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTBI.

ornasiieHue. OO0JavHbBIE CCPBUCHI. KomnextuBHas pa60Ta C JTOKYMCHTOM.

WMHCTpyMEHTBI PELICH3UPOBAaHUS B TEKCTOBBIX Ipoleccopax. [lemoBas nepenucka.
Pedepar. [IpaBuia nuTHpoBaHUs UCTOYHUKOB M OQOpPMIIEHHS OMOIMOrpaduuecKux

ccbu1oK. OopMIIeHHEe CIMCKA JTUTEPATyphl

11-# kJace

IIpoBepsiemble TpeOoOBaHud K pe3yjbTaTaMm ocBoenuss OOII

Kon
NMPOBEPAEMOro

pe3yJabTara

IIpoBepsiemble mNpeaMeTHbIE Pe3yJbTAThI OCBOEHHSI OCHOBHOI

o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero o0mero 0opa3oBaHus

ITo Teme «IludpoBas TpaMOTHOCTHY

1.1

Hanuuue mpencraBiaeHM O KOMIIBIOTEPHBIX CETSIX U HUX POJIM B
COBpEeMEHHOM  Mupe; 00  o0mMX  NpuUHOUNAX  pa3paboTKu U

(GYHKIIMOHUPOBAHUS UHTEPHET-MIPUIIOKEHU N

1.2

YMeHne OpraHu30BBIBATH JIMYHOE WHPOPMALMOHHOE MPOCTPAHCTBO
C  HCIOJIb30BAaHMEM  PA3JIMYHBIX CPEICTB LM(POBBIX  TEXHOJOTHIl;
IIOHUMaHHE BO3MOKHOCTEH LU(POBBIX CEPBUCOB IOCYIAPCTBEHHBIX YCIYT,
u(GpOBBIX 00pa30BATEIBHBIX CEPBHCOB; MOHUMAHHE BO3MOXKHOCTEH U
OFpaHI/I‘-IeHI/Iﬁ TEXHOJIOTHI HCKYCCTBCHHOI'O HHTCIJICKTA B Pa3JIMYHBIX
o0nacTsx; HaIM4Yue MpeCTaBICHUNH 00 MCIIOIb30BAHUM HH(DOPMAIIMOHHBIX

TEXHOJIOTHl B pa3MTUYHBIX MpodeccrnoHalbHbIX chepax

ITo Teme «Teopernyeckue 0OCHOBBI HH(HOPMATUKI»

2.1

BiianeHue TeopeTHYecKUM amnmnaparoM, MO3BOJSIOIIUM OINPEACIATH
KpaTyaimuii myTh BO B3BEIIEHHOM Tpade M KOJIMYECTBO MyTEH MEXIy

BEpIIMHAMU OPUEHTHUPOBAHHOTO alIUKINYECKOro rpada

ITo TeMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUEY

3.1

Vmenue qUTaTh n IIOHUMAThb IporpamMmhbl, peaIn3yromue
HCCJIOXKHBIC aJITOPUTMBI 06p360TI(I/I YHUCJIOBBIX U TCKCTOBBIX JaHHBIX (B TOM

YHCJI€ MAacCHBOB M CHMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM JJISi W3YyYEHUS




YHUBEPCAJIBLHOM S3BIKE MPOTPaMMHUpOBaHUs BbICOKOTO ypoBHs (Ilackans,
Python, Java, C++, C#); ymeHHe aHaJIM3UPOBATh aJTOPUTMBI C
UCIONIb30BaHWEM TaOJIUIl TPACCHPOBKHU; OMpPENesITh 0e3 HCIOJIb30BaHUs
KOMITbIOTEpA  pE3YyJbTaThl  BBIMOJHEHUS  HECIOXKHBIX  MPOTPaMM,
BKJTFOYAIONTUX IIAKJIBI, BETBJICHHWS W TMOINPOTPaMMBbI, TPH 3aJaHHBIX

HCXOOHBIX JaHHBIX

YMeHne MoOIUQUIMPOBATH TOTOBBIE NPOTPAMMBI ISl PEUICHUS
3.2 HOBBIX 3aJa4, HCIOJIb30BaTh HMX B CBOMUX IIpOrpaMMax B KauecTBe

noanporpaMm (poueayp, GyHKIniR)

YMeHue peanu3oBaTh S3Tallbl peUIeHHs] 3a7ad Ha KOMIIBIOTEPE;
yMEHHE pEaTu30BbIBaTh Ha  BBIOpAaHHOM 17  W3YYEHHs  SI3BIKE
nporpaMMmupoBanusi Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 00PaOOTKU YHCEN, YUCIOBBIX MMOCIEI0BATEILHOCTEH 1
MacCHBOB: MPEJCTABICHUE YHCIa B BUIE€ HaOOpa MPOCThIX COMHOXKHUTENEH;
13 HAXO0X/ICHHE MaKCUMaJIbHON (MUHUMANbHON) HU(PBI HATYPAIBHOTO YHUCIA,
' 3alIUCaHHOI'O B CUCTEME CUUCIIEHHs C OCHOBaHUEM, HE mpeBblmaromuM 10;
BBIUMCIIEHHE OOOOIIECHHBIX XapaKTEePUCTHK D3JEMEHTOB MaccuBa WU
YUCJIOBOM  TOCJIEIOBATEILHOCTH  (CyMMBI, TPOU3BEICHUSI  CPEIHErO
apu(meTnyeckoro, MHHMMAJIBHOTO M  MaKCUMAJbHOTO  3JIEMEHTOB,

KOJIMYCCTBA  3JICMCHTOB, YIOBJICTBOPAONIUX  3aTaHHOMY yCJ'IOBI/II-O);

COPTHUPOBKY JIEMEHTOB MacCUBa

4 ITo Teme «MHpOpMATMIOHHBIE TEXHOIOTUM)

YMeHHe ucnoib30BaTh KOMIBIOTEPHO-MATEMATHUECKUE MOJIEIH JJIs
aHayn3a OOBEKTOB MU MPOIECCOB: (HOPMYIHPOBATH 1EIb MOJEIUPOBAHUS,
4.1 BBINIOJIHATh AHANIM3 PE3yJIbTaTOB, IMOJYYEHHBIX B XOAE€ MOIECIMPOBAHUS;
OLICHMBATH aJIEKBATHOCTH MOJIEIH MOJACIUPYEMOMY OOBEKTY WIIH MPOIIECCY;

MNpEaACTABIATE PE3YJIbTAaThl MOACIIMPOBAHUA B HAIJIAAHOM BUIC

HpOBepﬂeMLIe JIEMEHTHBI COACPKAHUSA

oA

IIpoBepsieMblii 3JIeMeHT coIepKAHUSA




[Mudposasi rpaMOTHOCTH

[IpuHUMIBI MOCTPOEHMS M anmapaTHble KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie npotokonbl. Cerb WuTepner. Anpecauus B cetu Hutepuer. Cucrtema

JOMCHHBIX UMCH

Teoperuueckre 0OCHOBBI HH()OPMATHKH

Mopnenn n mozpenuposanue. Llenn MonenupoBanus. COOTBETCTBHE MOJENH
MOJENUpyeMOMYy O0beKTy Wiu mpoueccy. Dopmanuzanus NPUKIATHBIX 3a7ad.
[IpencraBneHue pe3ynbTaToB MOJEIUPOBAHUS B BUIE, YIOOHOM JUIsl BOCIIPHUSTHS

4yeJoBeKOM. ['paduueckoe mpeacTaBIeHHE TaHHbBIX (CXEMBI, TaOIHIIbI, TpaduKn)

I'padpi. OcHoBHble moHATHA. Buabl rpados. Perienue anropuTMHuecKux
3a/1a4, CBSI3aHHBIX C aHAIM30M rpadoB (IOCTPOEHUE ONTUMAIBHOIO MYTH MEXKIY
BEpLIMHAMU rpada, onpeaeaeHne KOIMYeCTBa pa3IMuHbIX MyTel MeX1y BEepLUIMHAMU

OPHUCHTHPOBAHHOT'O alTUKIINICCKOTO rpa(pa)

HepeBbsi. bunapHoe nepeBo. JIMCKpeTHbIE WUIphl JBYX WUIPOKOB C IOJHOH
uapopmanueii. [loctpoenne nepeBa nepedopa BapuaHTOB, ONIMCAHUE CTPATETHH UTPHI
B Tabim4HO# (hopme. Bemrpelnelie crpareruu. Mcenons3oBanue rpagoB U AepeBbEB

IIPH OMIMCAHUH OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MHUPa

ANropUTMBI ¥ IPOTPAaMMHUPOBAHHE

OmnpeneneHre BO3MOXHBIX PE3yJbTAaTOB padOThl MPOCTEHIINX aJTOPUTMOB
yIpaBJIEHUS MCIOJHUTEISIMH U BBIYUCIUTENBHBIX adropuTMoB. Ompenenenue

HNCXOAHBIX JAHHBIX, IIPU KOTOPBIX AJITOPUTM MOKET OaThb TpCGyCMHﬁ pe3yJIbTaT

DTanbl pereHus 3a1ad Ha KommbloTepe. SA3bik nporpammupoBanus (ITackans,
Python, Java, C++, C#). OCHOBHbIE KOHCTPYKIIMH $I3bIKa IPOrpaMMUpPOBaHUs. THIIBI
JAHHBIX: IIEJIOYHMCIICHHbIE, BEIIECTBEHHbIC, CUMBOJIbHBIC, JIOTUUECKUE. BeTBieHus.
CocraBnble ycnoBus. [lukiel ¢ ycnoBueM. [ukisl mo nepemennoi. Mcnonb3oBanue

Ta0JIHI] TPACCUPOBKH

Pa3paboTrka u mporpaMMHasi peanu3aiusi aJITOPUTMOB PEIICHUS THUIIOBBIX
3amad  0azoBoro ypoBHsA. [lpumepsl 3amad: anroputMbl O0O0paOOTKH KOHEUYHOU

YHCJIOBOM nocCJICJ0OBAaTCIbHOCTHU (BBI‘II/ICJ'IGHI/IC CyYMM, HpOHSBCI{GHHﬁ, KOJINYCCTBA




QJICMCHTOB C 3aJaHHbIMU CBOfICTBaMPI), AJITOPUTMBI aHaliu3a 3alluChu YUCEII B
HOSHHHOHHOﬁ CUCTCMC CYUMCJICHHA, aJITOPUTMBI PpCIICHUA 3a/lad METOIOM nepe6opa
(HOI/ICK HanOOJIBIIETO O6IJ_[CFO ACIUTECIIA IBYX HATypaJIbHBIX YUCCII, TPOBCPKA YUCIIa

Ha MPOCTOTY)

OOpa®oTka  CHUMBOJIBHBIX  JaHHBIX. BcTpoeHHble  (YHKIMH  s3bIKa

IpOTrpaMMHUPOBAHUS It 00pabOTKH CUMBOJIBHBIX CTPOK

TaOnuunble BeMMUYMHBI (MAacCHUBBI). AJTOPUTMBI PAabOTBI C 3IIEMEHTaMHU
MaccHuBa C OJHOKPAaTHBIM IIPOCMOTPOM MacCHBa: CYMMHUPOBAHHE 3JIEMEHTOB MacCHBa,
HOJICYET KOJIMYECTBA (CyMMBI) 3JIEMEHTOB MacCHBa, yIOBJIETBOPSIONINX 3aJaHHOMY
YCIIOBUIO, HAX0XK/I€HHE HauOOoIbIIero (HauMEeHbILEr0) 3HaYeHHsI 3JIEMEHTOB MacCUBa,
HaXOKJIEHHWE BTOPOrOo M0 BEJIWYMHE HAWOOJNBIIEr0 (HAMMEHBIIEr0) 3HAYEHU,
JVHEHHBIA TOUCK DJIEMEHTa, IEePEeCTAaHOBKA JJIEMEHTOB MacCuBa B OOpaTHOM
nopsinke. CopTupoBka OJHOMEpHOro MaccuBa. lIpocTeie MeETOIBI COPTUPOBKHU
(Hampumep, MeTOJ  My3bIpbKa, METOJ  BbIOOpa, COPTUPOBKAa BCTaBKaMHU).

[ToamporpamMmmsbl

WNudopmannoHHble TEXHOIOTHH

Ananu3 naHHbIX. OCHOBHBIC 33/1aUM aHajM3a JAHHBIX: MPOTHO3UPOBAHUE,
KIaccU(UKalus, KiIacTepu3anusi, aHajdu3 OTKIOHeHWH. [locinemnoBaTenbHOCTh
pelICHrA 3aaa4 aHalln3a JaHHBIX: C60p NEPBHUYHBIX AJAHHBIX, OYHCTKA MW OILCHKA
KauecTBa JIaHHBIX, BHIOOP M (WJIM) MOCTPOSHHUE MOJIENH, MPeoOpa3oBaHUE TaHHBIX,

BU3yaJIn3allusd JaHHBIX, HHTCPHIPCTALUA PE3YJIbTATOB

Ananmmz JaHHBIX C IIOMOIIBIO 3JICKTPOHHBIX Ta6.]'H/II_[. Breramcnenne CYMMEI,

($8(11: (S R) apI/I(bMeTI/I‘ICCKOFO, HauOOIBIIEro 1 HAaMMEHBIIETO 3HAUEHUH Juaria3oHa

KOMHI)IOTepHO-MaTeMaTI/IT-IeCKI/Ie MOACIIH. OTansl KOMITIBIOTCPHO-
MAaTEMATUYCCKOro MOACIMPOBAHUA: IIOCTAHOBKA 3aJadvu, pa3pa60TKa MOICIIH,
TECTUPOBAHHUC MOJCIIN, KOMHBIOTCprIﬁ 9KCIICPUMCHT, aHaJIu3 PE3YJIbTATOB

MOACIIUPOBAHUA

YucneHHoe pelleHne ypaBHeHH ¢ TOMOIIbIO O00pa nmapamerpa

Tabmuunbie (pensuuoHHBIE) 0a3bl JaHHBIX. Tabmuma - mnpeacTaBieHUE




.5 cBeneHnii 00 OOHOTHUIHBIX 00Bektax. Ilose, 3ammch. Kimrou tabmunel. Padorta ¢

roToBoil 0a30i maHHBIX. 3amonHeHue O0a3bl jAaHHBIX. [loMck, copTHUpOBKa U
¢unbTpanus 3amucei. 3anpockl Ha BBIOOPKY JaHHBIX. 3alpochl C MapaMeTpaMu.
Brrancnsemsie nosist B 3ampocax. MHorotabnuuHble 0a3bl JaHHBIX. THIBI CBsi3ei

MEXTy TaOauIaMu. 3ampockl K MHOTOTA0IMYHBIM 06a3aM JaHHBIX

IIpoBepsiembie Ha EI'D no ungopmatuke TpedoBaHus K pe3yabTaTaM

ocsoenust OOII COO

s mposenenuss EI'D mo mHpopmMaTHKe HCHOIB3yeTCs MepedyeHb (KOAuQHUKaTop)

npoBepseMbIx TpeboBanuil k pesynbratam ocBoeHuss OOIl COO u mepedeHb 31E€MEHTOB

COZICpIKaHUSI.

Ilepeuyens (kKoaudukaTop) NpoBepsieMbIX TPeOOBAHUN K pe3yJbTATaM 0CBOEHMS

OO0lI1 COO
Kon IIpoBepsiemble TpeOOBaHUSI K MNpPeAMETHBIM pe3yJbTaTam
NPOBEPsAEMOro |0CBOEHHsI OCHOBHOH 00pa30BaTe/IbHON NMPOrpaMMbl CpeHero o0Iero
TpeOoBaHUs oOpa3zoBaHus
1. 3HaTh (MIOHUMATB)
[Tonnmanue OCHOBHBIX TIPUHIIATIOB yCTpOMCTBA 51
(GYHKIIMOHUPOBAHUS ~ COBPEMEHHBIX  CTAllMOHAPHBIX M MOOMJIBHBIX
KOMITBIOTEPOB; TEHJACHUUN pa3BUTUS KOMIBIOTEPHBIX TEXHOJOTHUH;
1.1
BJIQ/ICHUE HABBIKAMU Pa0OTHI C ONEPANMOHHBIMU CUCTEMAMH U OCHOBHBIMU
BHUJIaMU TIPOTPAMMHOTO OO€ecCleueHus JUisl pelieHus yueOHBbIX 3a/ad To
BBIOpaHHOM crieruaIn3aluu
Hannuaue mpencraBieHuid 0 0a30BBIX MPUHIUIIAX OpraHU3AIMU U
1.2
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH
[lonuMaHue OCHOBHBIX MPUHIUIIOB JHUCKPETU3ALUU PA3IUYHBIX
1.3
BUJI0B HH(pOpMAIHH
[Tonnmanue 0a30BBIX aJIrOPUTMOB OOpabOTKM YHCIOBOM H
TEKCTOBOM MH(OpManuu (3amuch 4YHCENT B TO3UIUOHHOW CHUCTEME
1.4

CUUCIICHUA, NCJIMMOCTD LEJIbIX YHUCCII; HAXO0KACHNEC BCCX IMPOCTHIX YUCCIT B

3aJaHHOM JMAIIa30HC, 06pa60TKa MHOT'OPa3pAJHbIX HCJIbIX YUCCII; aHaJIN3




CUMBOJIbHBIX CTPOK U JAPYTUX), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3HaHue (bYHKLII/IOHaHBHbIC BO3MOXHOCTH HHCTPYMCHTAJIbHBIX

CPEJICTB Cpelibl pa3paboTKu

1.6

BnaneHne OCHOBHBIMH CBEICHHUSIMH O 0azax JaHHBbIX, HX

CTPYKTYype, CpeICTBaX CO3AaHMs U PaOOTHI C HUMH

1.7

[loHnmMaHue  BO3MOXKHOCTEM M OIPAHMYEHUN  TEXHOJIOTMH
UCKYCCTBEHHOTO HWHTEIJICKTa B  Pa3IUYHBIX OONACTIX; HAIHYUE
IpeJCTaBlICHU 00 HCIOJIb30BAHUKM HH(GOPMALMOHHBIX TEXHOJOTHI B

pPa3TUYHBIX TPO(ECCHOHATBHBIX cepax

1.8

Bnanenne TEOPETUYECKUM anmapaTom, IIO3BOJISAIOIIHAM
OCYHIECTBIIATh  MPEACTABICHUE 3aJaHHOTO HATYPAJIBHOIO 4YHCIA B
pasiIMYHBIX ~ CHUCT€Max  CUMCIIEHHUS;  BBIIOJHATH  [IPeoOpa3oBaHUs
JOTMYECKUX  BBIPAKEHHUM, MCIOJB3YyS  3aKOHBI  anreOpbl  JIOTHKY;
OTpeNeNiATh KpaTyalliuii MmyThb BO B3BEHICHHOM TIpade M KOJIMYECTBO

nyTel MeX1y BepLIMHAMH OPUEHTHPOBAHHOTO allUKIMYECKOro rpada

YMmern

2.1

YMeHne HCHoiIb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJICIH
JUIsi  aHanu3a OOBEKTOB M MPOLECCOB:  (QOpMYyITUpOBaTh  Ielb
MOJICJIUPOBAHUS, BBINOJHATH aHAIU3 PE3YJbTaTOB, MOJTYUYEHHBIX B XOJI€
MOJICIUPOBAHUS;, OIEHHWBATh aJICKBATHOCTh MOJIEIU MOJACIUPYEMOMY
00BEKTYy WM TpoIleccy; MPEACTaBIATh Pe3yJbTaThl MOJEIHPOBAHUS B

HarjisiAiHoOM BHAC

2.2

YMenne knaccupUIMPOBATH OCHOBHBIC 3a/aUd aHadW3a JaHHBIX
(mporHo3upoBaHue, Kiaccupukanus, KJIaCTepU3allus, aHaIu3
OTKJIOHEHHI); MOHUMAaTh TOCJIEIOBATEIBHOCTh PELICHUS 3ajad aHajin3a
JIAHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIICHKA KaueCTBa JIaHHBIX,
BEIOOp W (WIM) TOCTPOCHHE MOJENTH, NpeoOpa3oBaHUE TaHHBIX,

BHU3yalIn3alys JaHHBIX, HHTCPIIPECTAIWA pE3yJIbTaTOB
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YMeHue omnpenensTh HHPOPMAIMOHHBIM 00BEM TEKCTOBBIX,

rpaguueckux W 3BYKOBBIX JIaHHBIX TMpU 3aJaHHBIX MapaMmerpax




JTUCKpEeTH3allMi. YMEHHUE OIpenessaTh CpPEAHIOI0 CKOPOCTh Iepeaaydu
JAHHBIX, OIEHMBATh W3MEHEHUE BPEMEHM Iepellayd TpU H3MEHEHUU

I/IH(bOpMaI_II/IOHHOFO o0bema JAHHBIX U XapPaKTCPHUCTUK KaHalla CBA3H
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YMeHue  CTpoUTh  KOJ, OOECHeYMBAIOIMIMA  HAWUMEHBIIYIO
BO3MOXXHYIO CPEIHIOI [UIMHY COOOIIEHHS TpPU HU3BECTHOM YacTOTe

CHUMBOJIOB

2.5

VYmMmenue HCIIOJIB30BAaTh Ipu PCUHICHHUU 3aJa4 CBOMCTBaA
MO3UIITMOHHOM 3aIlMCH YUCCII, aAJITOPUTMBI IMOCTPOCHUA 3aIllMCU 4YHUCJIa B
MO3UIIMOHHOM CHCTEME CUMCJICHHS C 3aJaHHBIM OCHOBaHUEM H
MMOCTPOCHUA 4YHCJIa II0 CTPOKE, coaepmameﬁ 3allMCh J3TOT'0 YHCJIAa B
MMO3UIIMOHHON CHCTEME CUHCIICHHSI C 3alaHHbIM OCHOBAHUCM; YMCHHUC
BBIIIOJIHATD apI/I(I)MeTI/ILIeCKI/Ie ornepanu B IMO3ULIUMOHHBIX CHUCTEMaAX

CUHUCJICHUA

2.6

VMeHHE CTPOWTH JIOTUYECKOE BBIPAKCHHUE B JAW3BIOHKTHBHOW W
KOHBIOHKTHBHOM  HOpPMaJbHBIX (oOpMax IO  3aJaHHOM  Tabnuue
UCTHUHHOCTH;  MCCJIEJIOBaTh  O0NAacTb  MCTUHHOCTH  BBICKA3bIBaHUS,

COACPKAICTO NEPEMEHHBIC, pCHIATE HECTIOKHBIC JIOTHYCCKHUEC YPABHCHUSA

2.7

YMeHue pemaTh aIrOpUTMUYECKIE 3a/1a4H, CBSI3aHHBIC C aHATTU30M
rpadgoB (3a7aud TMOCTPOCHUS ONTUMAIBLHOTO NMYTH MEXIY BEpIIMHAMHU
rpada, onpeneneHusi KOJMYECTBA PA3IMYHBIX MyTed MEXIy BepIIUHAMHU

OPUEHTHUPOBAHHOI'O AlIUKINYECKOro rpaga)

2.8

YMeHure ucnoab30BaTh AEPEBbs MPU aHAIN3E U MMOCTPOEHUH KOJIOB
U ISl TIpeICTaBICHUS apu(PMETHUECKUX BBIPAKEHUH, NP PEILICHUH 3a/1a4
IIOMCKAa W COPTUPOBKH; YMEHHME CTPOUTH JEPEBO HIPBI MO 3aJaHHOMY
ANTOPUTMY; pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHINIHYIO CTPATETHIO

UTPBI

2.9

YMenue AHAJIU3UPOBATL AJITOPUTMBI C HCIIOJIB30BAHUCM Ta6JII/IL[
TPACCUPOBKHU; ONPCACIATH 0e3 HCHOoJIb30BaHMS KOMIIBIOTCPaA PE3YJIbTAThI
BBIITIOJIHCHHUA HCCJIOKHBIX IMPOrpaMM, BKIIIOYAOIIHUX IHUKJIbI, BETBJICHUA U

[moanporpaMmsl, Ipu 3aJaHHbIX HCXOAHBIX TaHHBIX




2.10

YMeHue ompenensaTh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CyMMHpPOBaHHE 3JEMEHTOB MAacCHBa, COPTHPOBKA MAacCHUBA,
nepeOOpHbIe aJIrOPUTMBI, JIBOMYHBIA TOUCK) M TNPHUBOJAUTH IPHUMEPHI

HECKOJIbKHX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU U1 pCIICHUA OHHOﬁ 3aga4un

2.11

BrnaneHnue yHUBEpCAIbHBIM S3BIKOM MPOTPAMMHPOBAHUS BHICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBneHusiMu o 6a30BbIX
TUTIAX JAHHBIX W CTPYKTYypax NaHHBIX; YMEHHUE UCIOJIh30BaTh OCHOBHBIC
VOPAaBISAIOMME  KOHCTPYKITUH; yMCHHE OCYIICCTBIIATH aHau3
NPEIOKEHHON MPOTPaMMBI: ONIPENIENATh PE3YIbTaThl pAOOTHI IPOTPAMMBbI
IpHU 33J]aHHBIX WCXOIHBIX JIaHHBIX; OMPEIENATh, NMPU KAKUX HCXOTHBIX
JAHHBIX BO3MOXKHO TIOJYYEHHE YKa3aHHBIX pE3YyJbTaTOB; BBISBIATH
JaHHBIC, KOTOPBIE MOTYT NPHUBECTH K OMMOKe B paboTe MpPOrpamMMBbL;

q)OpMy.]'II/IpOBaTL MMPEUIONKCHUS 110 YIIYUYIICHHUIO ITPOrpaMMHOT'O KOla

2.12

YMeHue peanu3oBbIBaTh HAa BBIOPAHHOM Uil M3YUEHUS SI3bIKE
nporpammupoBaHusi Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBbIE AJITOPUTMbI 0OPAaOOTKH YHUCENI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: TIIPEJCTAaBIIEHWE 4YWCIa B BUAE HabOpa MPOCTHIX
COMHOXMHTEJNEH; HAXOXKJICHHUE MaKCUMaJbHOW (MHUHMMAJIBHOW) IHQPbI
HATYpaJIbHOTO YHCIIa, 3a[IMCAaHHOTO B CHUCTEME CUUCIICHHS C OCHOBAHHEM,
HenpeBblmaromuM  10;  BeIUMCIEHHE OOOOIIEHHBIX  XapaKTEPUCTHK
AJIEMEHTOB MAaCCHBAa WJIM YHCIOBOM IOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEIHEro  apu(pMETHYECKOro, MHHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YJOBIIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY DJJIEMEHTOB MacCHBa; YMEHUE
UCIIOJIb30BaTh B NpOrpamMmax JaHHBIE pa3JMYHBIX THUIOB C Y4YE€TOM
OTpaHWYEHUN Ha JMANa30H WX BO3MOXKHBIX 3HAUECHUM, MPUMEHATH IMPHU
pelIeHnn 3a7a4 CTPYKTYpPbl JaHHBIX (CIHMCKH, CJIOBAapH, CTEKH, OYEpEIH,
JEpEeBbs); MPUMEHAITh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKM YMCIOBBIX JAHHBIX U CHMBOJIBHBIX CTPOK; UCIOJIB30BaTh MPHU
pa3zpaboTke mporpamMm OMOTUOTEKH MOANPOTPAMM; YMEHUE UCIIOIb30BATh

CpeJICTBa OTJIaJIKH MPOTrPaMM B Cpeie MPOrpaMMUPOBAHUS

2.13

YMeHHne UCIOoIb30BaTh QJICKTPOHHBIC Ta6J'II/ILILI 1 aHaJiy3a,




IpeJCcTaBiIeHusT U O0O0pabOTKHU JaHHBIX (BKJOYas BbIOOP ONTHUMAaJIbHOTO
pelieHus, nmoadop JMHMM TPEHJa, PELIeHHEe 3aJad MPOTHO3UPOBAHMUSA);
YMEHHE HCIIOJIb30BaTh TaOMUYHbIe (pEeIsIMOHHbIE) O0a3bl JaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHue opraHu30BbIBaTh IMYHOE HH(OPMAILIMOHHOE POCTPAHCTBO
C HCIOJIb30BaHUEM pa3IMYHBIX CPEACTB IHU(PPOBBIX TEXHOJOTHUH;
2.14
MOHMMAaHNE BO3MOXKHOCTEHN IIU(PPOBBIX CEPBUCOB rOCYJAPCTBEHHBIX YCIIYT,

i (poBBIX 00pa30BATEIBHBIX CEPBUCOB

IlepeyeHb 3J1eMEHTOB coJiepkaHus, npoBepsieMbix Ha EI'D mo nndopmaruke

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

[Mudposasi rpaMOTHOCTH

1.1

OCHOBHBIE ~ TEHIEHUMM  pa3BUTHA  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapamiensHble BpluMcIeHUA. MHorompoueccopusle cucteMsl. PacnpenencHHble

BBIYUCIIUTCIIBHBIC CUCTEMBI 1 06pa60TKa 0O0ABIINX JaHHBIX

1.2

[IpyHIMIIBI TOCTPOEHHUS U aNllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble nportokonbl. Cets UHTepHET. Anpecauus B cetu MurtepHet. IIpoTokoms
creka TCP/IP. Cucrema nomeHHbIx mMmeH. Paspenenue IP-cetm Ha moacetru ¢

IIOMOIIBIO MAaCOK roJjiceTen

1.3

@aitnosas cuctema. [louck B daitnosoii cucreme. IlpuHuunel pazmeneHus
1 UMeHOBaHUs (aiiyioB B oiroBpeMeHHoi namstu. [11aGnoHs! 1uist onucaHus rpyri

(aiinoB

1.4

CKOpOCTI) nepeaayn JaHHBIX. 3aBUCHMOCTh BpEeMCHHU 1QI€p€aadynu OT

nH(GOPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

1.5

MudpoBanre naHHBIX. CHMMETPUYHBIE W HECHMMETPUYHBIE IUQPHI.
[udper npocroit 3amensl. Hludp Iesaps. Hludp Buxenepa. Anroputm
mudpoanus RSA

1.6

Kopp1, mo3Bostsitonyie 00HapYyXKUBATh W UCIPABIATH OMIMOKH, BO3HUKAIOIINE
npu nepenade gaHHbiX. Paccrosune Xsmmunra. KoawpoBaHue ¢ MOBTOPEHHUEM

ouros. Koapr XomMMuHra




TeopeTnueckre OCHOBBI HHPOPMATHUKU

2.1

JIBonuHoe koAaupoBaHHWE. PaBHOMEpPHBIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alMCAaHHBIX C IOMOIIBI0O HEPAaBHOMEPHBIX KOOB.
VYcnoue ®ano. IlocTpoeHue OJHO3HAYHO JEKOJMPYEMBIX KOJOB C ITOMOUIBIO

nepeBa

2.2

TeopeTnueckue MOAXOJbl K OLEHKE KonuyecTBa HHPopMmaruu. EguHuiib
M3MEPEHUs KoJruecTBa HHpopMauuu. Aa(QaBUTHBIA NOAXOX K OLEHKE KOJIMYECTBA
uHpopManuu. 3aKoH aaauTUBHOCTH nHpopmarmu. @opmyna Xaptau. Mnpopmarus

1 BepoATHOCTh. Popmyiia [llenHoHa
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Cucremsl cuncneHus. Pa3BepHyTas 3ammch UENbIX U IPOOHBIX YHCEN B
MO3HIIMOHHOM cHcTeMe cuuciacHua. CBoOMCTBA NO3MIMOHHON 3amyMCcH  YHCHa:
KOJIMYECTBO MHU(p B 3aMuCH, MPU3HAK JCTUMOCTH YHCIAa Ha OCHOBAHHE CHUCTEMBI
CUHUCJIEHHUS. AJITOPUTM TEPEBOJIA LIEJIOr0 YKCa U3 P-WYHON CHCTEMBbI CUMCIICHUS B
NECATHUUHYI0. AJTOpPUTM TMepeBojla KOHEYHOW P-nyHOW npoOu B AECATUYHYIO.
AJropuTM™ 1nepeBoja 1eJIoro Yucia u3 AeCITUYHOW CUCTEMbI CUUCIICHHs B P-uuHy1o.
IlepeBon KOHEUHOHN aAecATUYHOW OpoOu B P-munyto. J[BomuHasi, BOCbMEpHUYHas U
HIECTHAAIATEpUYHAS CUCTEMBl CUMCIICHUS, CBS3b MEXAY HUMHU. ApupMeTHYECKHE

ornepanvu B IMO3UIIMOHHBIX CUCTEMAX CUUCIICHUA

2.4

TponuHasi ypaBHOBELICHHAasi CUCTEMa CYHUCICHHS. JIBOMYHO-IECATUYHAS

CUCTEMA CUHHUCJIICHUA

2.5

KomupoBanue texctoB. KomupoBka ASCII. OpnoOaiiTHBIE KOJAMPOBKH.
Crangapt UNICODE. Komupoka UTF-8. Omnpenenenne uHGOPMaUOHHOTO

00bEMa TEKCTOBBIX COOOIIEHUI

2.6

KommpoBanme  m3oOpaxkenuit. Ornenka WHGOPMAIMOHHOTO  0OBeMa
rpadMuecKuX JAHHBIX TPH 3aJaHHBIX Pa3pelICHUH H NTyOHHE KOTMPOBAHUS IBETA.
LIBeTOBBIC MOJIEITH.

KoaupoBanue 3Byka. OnieHka nHGOPMAIIMOHHOTO 00beéMa 3BYKOBBIX JIaHHBIX

IIpU 3aaHHBbIX YaCTOTC JUCKPCTU3AIIUNU U Pa3pAAHOCTH KOAUPOBAHUSA

2.7

Anre6pa noruku. lloHsATHE BBICKa3bIBaHUSA. BbICKa3bIBaTelIbHBIE (bOpMBI

(mpenukaTsl). KBaHTOpHI Cy111€CTBOBAaHUS M BCEOOIIHOCTH.




Jlornueckue omnepanuu. Tabnuibl UCTUHHOCTH. Jlormueckue BBIpaKEHHUS.
Jlormueckue ToxaecTBa. Jlornueckue onepanyy 1 ornepanuu HaJl MHOKECTBAMHU.

3aKkoHBl anreOphl JIOTUKU. ODKBHUBAJCHTHBIE NPEOOpa3oBaHMs JIOTUYECKUX
BBIpa)KCHUH. JIornueckue ypaBHEHHs U CUCTEMBbI YPABHEHUM.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKHX
(GYHKIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnyeckue (popMbl JTOrHYECKHX BBIPAKEHHUH

2.8

COBepH_ICHHBIe JAU3BIOHKTUBHBIE KOHBIOHKTHBHBLIC HOPMAaJIbHBIC (bOpMBI,

AITOPUTMBI UX IIOCTPOCHUS 110 Ta6J'II/II_IC HCTUHHOCTHU

2.9

Jlormueckue »sneMeHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Mpuoropa3psansiii cymmarop. IlocTpoeHue cxem Ha JIOTMUECKHUX JJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3aMHCh JIOTMYECKOTO BBIPAXKEHUS IO

JIOTHYECKOHN cXeMe

2.10

Mognenu u monenupoBanue. Llenn monenvpoBanus. AIEKBaTHOCTb MOJAEIU
MOJIEIUpyeMOMYy O00BEKTy wWiu mporeccy. DopManuzanus NPUKIATHBIX 3a/1ad.
[IpencraBnenne pe3yiabTaTOB MOACIHPOBAHUS B BUIE, YIOOHOM JUIS BOCTIPUSTHS

yenoBekoM. ['paduueckoe npeacTaBieHue TaHHbIX (CXEMBbl, TAOIUIbL, TPadUKH).

2.11

[IpencraBiaeHue 1eNbIX YUCEN B MaMITH KomibioTepa. OrpaHUYeHHOCTH
Uana3oHa YHCEeN TMpU OTPAaHWYCHUW KOJIM4YecTBa paspsinoB. IlepenosiHenue
paspsnHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. J[BOWYHBIIA
JIOTIOJTHUTENBHBINA KOJ OTPUIATENbHBIX YKcel. [I00uTOBBIE TOTHYECKUE OIMEepallyH.
Jlornueckuii, apupmeTndeckuii U nUKIUIeckuil capuru. lndpoanue ¢ momMoIp0

noOuToBoOM onepanuu «uckioyatoniee NJI»

2.12

[IpencraBieHue BEIIECTBEHHBIX YMCEN B MaMsSITH KOMIbIOTEpa. 3Hadallas
4acTh W MOPSAOK 4Hcia. J{hama3oH 3HaueHUN BelIeCTBEHHBIX uucen. [Ipolremsr
XpaHEHUsI BEUIECTBEHHBIX YHCEJ, CBS3aHHbIE C OIPAHMYECHUEM KOJHWYECTBA
pa3psaoB. BeimonHeHue omnepanyid ¢ BEIIECTBEHHBIMH YHCJIAMH, HAKOIUICHUE

OIIMOOK ITPU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHBIC TOHATHA. Buasl rpados. Onucanne rpadoB ¢ MOMOIIBLIO

MaTtpul  CMCIKHOCTH, BCCOBLIX  MAaTpHII, CIIMCKOB  CMCXKHOCTH. Pemenue




QITOPUTMUYECKUX  3a7ad, CBS3aHHBIX C aHamu3oM rpadoB  (IMOCTpOEHUE
ONTUMAIILHOTO TYTH MEXIy BepmmHamMu rpada, OmpelesicHHe KOJIHYeCTBa

Pa3JIMIHBIX HYTCﬁ MCIKAY BEpHIMHAMH OPUCHTUPOBAHHOI'O AlTUKIIMYCCKOTI'O rpaq)a)

2.14

JlepeBnsi. bunapunoe nepeBo. JlepeBbs momcka. CriocoObl 00xoma aepeBa.
[IpencraBnenne apudMeTHUECKUX BBIpAXXEHHUN B BUAE JepeBa. lcmonb3oBaHue

rpadoB U I€PEBBEB MPH OMMCAHUHN OOBEKTOB U MPOLIECCOB OKPYKAIOILIETO MUPA

2.15

JluckpeTHble WIphl IBYX HMIPOKOB C MOJHOW wmHpopmanmeit. [TocTpoeHue
nepeBa mepebopa BapHAaHTOB, OMHMCAHWE CTPATETUM UTPHI B TaOMU4HOW (opme.

BrIArpsIlHbIe ¥ IPOUTPHILIHBIE TO3ULHUNA. BBIUTPBIIIHBIE CTPATErMU

2.16

CpenctBa MCKYCCTBEHHOIO MHTeNIeKTa. VaeHTuUKanmuss H  MOMCK
n300pakeHui, pacrmo3HaBaHue Jul. lcrmonb3oBaHME METOIOB HMCKYCCTBEHHOTO
UHTEJUIEKTa B oOydyaromux cucremax. Mcrnonab3oBaHuE METOJOB HCKYCCTBEHHOIO

WHTEJUIeKTa B podoToTexHuke. IHTepHeT Bemel. Heliponnsle cetn

ANTrOpUTMBI U IPOrPAMMUPOBAHHE

3.1

CDOpMaJ'II/ISaI_[I/IH IIOHATHA ajiropurma. Mamuna TBIOpI/IHFa Kak

YHUBCPCAJIbHAA MOJCIIb BBIUMCIICHUH

3.2

OreHKa CIIO)KHOCTU BBIYHMCIICHHH. Bpemsi paboThl U 00bEM HCTIOIB3YyeMOM
naMsaTH, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJHbIX JaHHbIX. OlleHKa
ACUMIITOTUYECKOM  CJIIOXKHOCTH  QITOPUTMOB. AJITOPUTMBI  MOJTMHOMHAJIBHOU
cnoxuocTH. [lepebopHbie anroputmsl. [IpuMepsl pa3TuYHBIX aJTOPUTMOB PEIICHUS

OJTHOM 3a/1auMl, KOTOPbIEe UMEIOT Pa3IMUHYI0 CII0)KHOCTh

3.3

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB PabOTHI MPOCTEHUIINX aJrOPUTMOB
YOpaBJIE€HUS MCIOJIHUTEISIMU M BBIYMCIUTENBHBIX anroputMoB. OrpeneneHue

HCXOOHBIX NAHHBIX, IIPU KOTOPLIX aJITOPUTM MOKCT AATbh Tpe6yeMBII>'I pe3yibTaT

3.4

Anroput™Mel 00pabOTKH HATYPaJbHBIX YHMCEJl, 3aIIMCAHHBIX B MO3UIIMOHHBIX
cucTeMax CYMCICHMsA: pa30MeHue 3amicH 4YHucia Ha OTAEIbHbIE IHQPHL,
HaXOXJEHUE CyMMBbl M NpOM3BEACHUS LU(DP, HAXOXKICHHE MaKCHUMAaJbHOM
(MMHMMaJIBHOMN) UQPBI.
[IpencraBnenue uyucia B BUAE HaboOpa MPOCTBIX COMHOXMTENEH. AJIrOpUTM

6BICTpOFO BO3BeCHHS B cTeneHb. [lonck IMPOCTBIX YHCCII B 3aJaHHOM JUaIlla30HC C




MOMOMUIBIO AITOPUTMA «peleTo DpaTocheHar

3.5

MHoropaspsiHbIe Leble YUcia, 3a1a4i JITUHHON apupMeTuKn

3.6

Azpik  mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumb
JAHHBIX: [EJOYUCIIEHHBIC, BEIIECTBEHHbBIE, CUMBOIIbHEIC, JIOTHUECKHEe. BeTBieHus.
Cnoxnsle  ycnoBusi. [ukier ¢ ycnoBuem. [lukibel 1o mepeMeHHOM.
OO6paboTka HaHHBIX, XpaHAMMXCA B (Qailnax. TexcToBble M JBOMYHBIE (HalIbI.
daiinoBeie mepeMeHHbIe ((aittoBbie ykazaTenn). Urenne u3 ¢aiina. 3anmuch B Qaiin.
Pa3Ouenue 3amaum Ha mnomzamauu. [loamporpammbl (mpoueAaypsl W (GYHKIUH).

Vcnonp30BaHne CTaHAAPTHON OMOIMOTEKH SI3bIKa IPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBnbie mpouenypsl u (pyHkuuu. Mcmonmp3oBaHue cTeka

JUIsl OPTaHU3aLUU PEKYPCUBHBIX BBI30BOB

3.8

Yucnennele MetoApl. ToyHoe M NPUOIMIKEHHOE pELIEHHA 3a/aydH.
YucneHHoe pelleHHe ypaBHEHHMH C MOMOIIbIO Mojadopa mapaMerpa. YucieHHble
METOABl PEUICHUs YpaBHEHHM: METOX mepedopa, MEeTOJ| MOJOBUHHOTO JENICHHS.
[TpuOnmxkeHHOe BBIYUCIEHUE JUIMH KpUBBIX. Bbrunmcnenuwe minomaneit guryp c
[IOMOILBI0 YHUCJIEHHBIX METOJOB (METOJ MPSIMOYIOJIbHUKOB, METOJ Tpamneuui).
[Touck wmakcumyma (MMUHHMYMa) (YHKIOUM OJHOW TEPEMEHHOW METOJIOM

IIOJIOBUHHOI'O ACJICHUA

3.9

O6paboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH — S3bIKa
MPOrPaMMHUPOBAHUS I 00pabOTKH CHUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: MTOJICYET KOJUYECTBA MOSIBJICHUI CUMBOJIAa B CTPOKE, pa3OUeHne
CTPOKM Ha CJIOBa MO MpOOEIbHBIM CHMBOJIAM, MOMCK MOJACTPOKHM BHYTPU JaHHOU
CTPOKH, 3aME€Ha HalJIEHHOW MOJCTPOKHU Ha IPYTYIO0 CTPOKY. [ eHepalius Bcex clioB B
HEKOTOpoM  andaBuTe,  YIOBIETBOPSAIOIIMX  3aJaHHBIM  OTPAaHUYCHHSIM.

[TpeoOpazoBanue 4ncIa B CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBel U TOCIEIOBATEILHOCTH 4YHCEN. Bpruucienne 00001IEHHBIX
XapaKTEePUCTUK JIEMEHTOB MAacCHMBa WJIM YHUCIOBOM IMOCIIEI0BATEILHOCTH (CYMMBI,
MIPOU3BEJICHUS, CPEIHETO apu(PMEeTHIECKOro, MUHUMAIHHOTO W MaKCHMaJIbHOTO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIECTBOPSIOUIMX 33JaHHOMY YCJIOBHIO).

JIMHEeWHBI TIIOMCK 3aJaHHOr0 3HAYEHUS B MAaCCHBE. AJ'IFOpI/ITMBI pa6OTLI C




JJIEMEHTaMU MacCHMBa C OJIHOKpPaTHBIM HpocMoTpoM MaccuBa. CopTHpPOBKa
OJTHOMEpHOro maccuBa. IIpocTele MeTOJbl COPTUPOBKU (METOX Iy3bIpbKa, METOJ
BbIOOpa, COpTHpOBKa BcTaBKaMu). COpTUpOBKa CIUSHHEM. BpicTpas copTHpOBKa

MaccuBa (anroputm Quicksort). /IBOMUYHBIN MOMCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIByMepHble MacCHBBI (MaTpHLbl). AJTOPUTMBI OOpPaOOTKH JABYMEPHBIX
MacCHBOB: 3aIIOJIHEHHE JBYMEPHOIO YMCIOBOIO MACCHBA I10 33JaHHBIM IpaBUiaM,
MIOMCK 3JIEMEHTa B JIBYMEPHOM MACCHBE, BBIYMCIIEHHE MakCUMyMa (MHUHMMYyMa) U
CYMMBI 3JIEMEHTOB JIByMEPHOI'O MAacCHBa, IEpPEeCTaHOBKA CTPOK U CTOJIOLOB

ABYMCPHOI'O MaCCHBa

3.12

CnoBapu (accolMaTUBHBIE MAacCHBBI, OTOOpaxkeHHs). Xd3UI-TaOIHIIbI.

HOCTpOGHI/Ie aH(baBHTHO-qaCTOTHOFO CJIOBaps JIA 3aJaHHOI'0 TCKCTAa

3.13

Crexu. AHanu3 mPaBUIBHOCTH CKOOOYHOTO BBIpaKEHMs. Brruncnenue
apru(pMETHIECKOTO BBIPAKEHUS, 3aIUCAHHOTO B MOCT()HUKCHOM hopme.

Oqepezu/l. Hcnonb3oBaHue oucpcau ajid BpEMCHHOI'O XpaHCHUA TaHHBIX

3.14

Anroputmel Ha rpadax. [locTpoeHrne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BELLICHHOIO CBSI3HOIO HEOPHEHTUpOBaHHOTo rpada. KoimdecTBo pa3nuyHbIX
nyTed MeXIy BepLIMHAMU OPUEHTHPOBAHHOIO AIMKIWYECKOro rpada. AJIropuTMm

JlerkeTphl

3.15

HepeBbs. Peanusanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BonuHbBIE
(Ounapubie) naepeBbs. IlocTpoeHue pgepeBa A 3aJaHHOTO apUpMETHYECKOTO
BbIpakeHUs. PeKkypcuBHBbIE alropuTMbl 00xoaa aepesa. lcrosb3oBaHue cTeka U

ouepeau st 00xoaa 1epena

3.16

JlunaMuyeckoe MOporpaMMHUPOBaHME KaK METOJl peIIeHHs 3ajad ¢
COXpaHEHHWEM MPOMEKYTOUHBIX PE3yIbTaTOB. 3aJaud, peEIIaeMble C TMOMOIIBIO
JUHAMHYECKOTO IMPOrpaMMUPOBAHMSI: BBIUMCICHHE PEKYPCUBHBIX  (YHKIIH,

noACYCT KOJIMYCCTBA BAPHAHTOB, 3a/1a4i OIITUMH3al[M1

3.17

[TonsiTrie 06 00BEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUN. OOBEKTHI U
kiaccbl. CBoiicTBa M MeTOJbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN AHAIU3.
PazpaGoTrka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.

Wukancynsmus, HacieIoBaHue, MOJIUMOphu3mM




NupopmaninoHHble TEXHOJIOTUN

4.1

AHanu3 naHHbBIX. OCHOBHBIE 3a/layM aHAJINW3a JAHHBIX: IPOTHO3MPOBAHMUE,
Kinaccu(uKkanus, KIacTepusalus, aHalu3 OTKIOHeHuil. IlocinenoBaTenbHOCTB
peleHys 3ajay aHajau3a JaHHBIX: COOp NMEPBUYHBIX JAHHBIX, OYMCTKA M OLCHKA
KayecTBa JJaHHBIX, BBIOOP M (WJIM) MOCTPOCHHE MOJENH, PeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3alUsl JAaHHBIX, MHTEpIpETanys pe3ynbTaToB. IIporpamMMmHbIE cpencTBa U
WuTepHer-cepBuChl uisi 00pabOTKM U MPEICTAaBIECHUs JaHHBIX. bosbiine naHHbIE.

MarmmaHoe o0ydeHne

4.2

AHanu3 AaHHBIX C TIOMOIIBIO 3JEKTPOHHBIX TAONMUIl. BRUUCIECHHE CYMMBI,
CpeAHEero apupMeTUYecKoro, HauboJIbIIEro (HAMMEHBIIET0) 3HAUYEHUS JHana3oHa.
Bbruucnenune koadduuuenta kopperasuMu IBYX psAoB JaHHbIX. [locTpoenue
CTONOYATBIX, JIMHEHUYaTBIX M KpYroBbIX auarpamMm. Iloctpoenue rpaduxos
¢byukuuii. [loxbop nMHMM TpeHpa, pelieHue 3aaad NpOTrHO3MpOoBaHUsA. Pemenue

3aaa4 ONITUMH3alIWH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/III

4.3

Jluckperuzanuss Opy MaTeMaTHYECKOM MOJEIMPOBAHUU HEIPEPHIBHBIX
nporeccoB. MoaenupoBanue ABMKEHUS. MoaenupoBaHie OHOIOTHYECKUX CHCTEM.
MatemaTuueckue MOJEIM B OSKOHOMHKE. BbIYMCIUTENbHbIE SKCIEPUMEHTHI C
Mozensimu. OOpaboTka pe3yiabTaTOB OJKCHEpUMEHTa. MeToJ HaWMEHBIINX
kBapaToB. OllEHKa YUCIOBBIX MTaPaMETPOB MOJCIUPYEMBIX 00BEKTOB U TIPOIECCOB.

BoccraHoBieHne 3aBUCMMOCTEN 10 pe3ysibTaTaM dKCIIEpUMEHTa

4.4

BepositHoctHpie  Momenu.  Meroast  Monte-Kapno.  MmurtanumonHoe

MOZICIIMPOBAHUC. CucTeMBI MacCOBOTO OGCJIy)KI/IBaHI/ISI

4.5

Tabmuunble (pensuuoHHBIE) 0a3bl MaHHBIX. TalOnuIa - TpenCcTaBIICHHE
cBeleHUl 00 OJHOTUIHBIX 00BekTax. Ilone, 3ammch. Kirou tabmmmel. PaGora c
roToBoil 0a30i [aHHBIX. 3amojHeHWe Oa3bl AaHHbBIX. [louck, copTHpoBKa U
¢bunbTpanus NaHHBIX. 3ampochkl Ha BBIOOPKY JAaHHBIX. 3allpoChl € MapaMeTpaMu.
Boruncnsiembie noJist B 3anpocax.
Mmuororabnuunbie 0a3bl JaHHBIX. THMBI CBs3ed Mexay Tabnuuamu. BHemHuit

kito4. LlemoctHoCTh 6a3bl TaHHBIX. 3aMIPOCHl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

4.6

TekcToBBIN nponeccop. Cpe,I[CTBa IIOMCKa MK aBTO3aMCHBI B TCKCTOBOM




nporneccope. CTpyKTypUpOBaHHbIE TEKCTOBbIE JOKYMEHThI. CHOCKH, OIJIaBJICHUE.

[TpaBuia HUTHPOBAHUS UICTOYHUKOB U 0OpMIIEHHS OMOINOTrpadUueCcKIX CChIIIOK




