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IMosicHUTeIbHAS 3aTIHCKA

Pabouas nporpamma yuebHoro npenmera «MHpopmarnka» 6a30Boro ypoBHs ais oOyuatommxcs 10—
11-x xmaccoB MBOY COII Ne10 r. Canbscka pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSMU

e ®epepanbHoro 3aKkoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoii denepamumnyy;

e ipukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepxaeHnu ¢eaepaabHOro rocyaapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHapTa CPEIHEro 00IIero 00pa3oBaHus»;

e mpuka3za Munnpocsemieanst ot 18.05.2023 Ne 371 «O06 yrBepxkumeHuu (emepanbHOA
00pa30BaTeNbHON MPOrpaMMBI CPETHETO 00IIero 00pa3oBaHUs»;

e ipukaza Munnpocseuieaus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu llopsinka opranuzanuu u
OCYILECTBIICHHUSI 00Pa30BaTENbHON NEATEIHHOCTH MO OCHOBHBIM 00IIE00pa30BaTeNbHBIM MPOrpaMMaM —
o0pa3oBaTeNbHBIM IPOrpaMMaM HadaldbHOTO OOIIEro, OCHOBHOTO OOINEro ¥ CpeIHero oO0IIero
00pazoBaHU Y,

e CII 2.4.3648-20 «CaHUTapHO-3MTHIEMHOJIOTHIYCCKAE TPEOOBAHUS K OPraHU3aIMsM BOCIUTAHHS U
oOy4YeHHs, OTIbIXa U O3JOPOBICHUS JETEH U MOJIOACKU», YTBEP)KICHHBIX MMOCTAHOBIECHUEM TIJIaBHOTO
canuTapHoro Bpaua oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'uruennueckre HOpMaTUBBl U TPEOOBaHUS K 00€CIIEUEHNIO OE30MIaCHOCTH U
(wmm) Oe3BpeTHOCTH JUIsl YeloBeKa (aKTOPOB CpPEIbl OOWTAHHSY, YTBEPKICHHBIX ITOCTAHOBICHUEM
[JIaBHOTO caHuTapHOro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOTO TUTaHA CpeHero obmero oOpa3oBaHus, yTBepKaeHHOrO pukazoM MBOY COII NelO r.
Canbcka ot 29.08.2025 Ne 136;

e (enepanbHO paboueit mporpammsel yuebHoro npeamera «Mupopmarukay.

Pabouas mporpaMma OpueHTHPOBaHA Ha LIE€JEBbIC IPUOPUTETHI, CHOPMYIUPOBAHHBIE B (heaepaibHON
paboueii mporpamme BOCIIUTaHUA U B padoueit mporpamme Bocniutanuss MBOY COII NelO r. Canbcka.

[IporpamMma mo uH@OpMAaTHKE Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs NaeT IMpPEACTaBICHHE O
nensix, oOuiel crpaterun OOydeHHs, BOCHUTAHMSI M Pa3BUTHUS OOYy4alOUIMXCS CPEACTBAMU Y4eOHOTro
npenmera «MHpopmaTtuka» Ha 0a30BOM ypOBHE, yCTaHABIMBAET 00sA3aTeIbHOE MPEAMETHOE COJIEpIKaHuUE,
IIPEyCMAaTPUBAET €r0 CTPYKTYPUPOBAaHUE IO pasfeliaM U TeMaM, OINpPENEISeT pacHpellelieHuE €ro Io
KJlaccam (rojam U3y4eHus).

[IporpamMa 1o uH(pOpMATUKE OIpeeNsseT KOJIWYECTBEHHbIE W KaueCTBEHHbIE XapaKTePUCTUKU
y4eOHOro Marepuana il KaxJ0ro roja HM3y4deHHs, B TOM YHUCIE JJI COJIEp)KATEIbHOTO HAINOJHEHHUS
pa3sHOro BHUAA KOHTPOJS (IIPOMEKYTOUHOM aTTeCTalMM OOYYaIOIIMXCS, BCEPOCCHMCKHUX MPOBEPOUYHBIX
paboT, rocynapcTBEHHOW MUTOroBOM arrecranuu). Ilporpamma mo mH(popMaTuke SBISIETCS OCHOBOM st
COCTaBJICHUS aBTOPCKUX Y4€OHBIX IPOrpaMM U Y4eOHHUKOB, TOYPOUYHOIO IUTAHUPOBAHMS Kypca YUUTEIEM.

NudopmaTrka Ha ypOBHE CpeHEro 001ero o0pa3oBaHus OTPaKaeT:

e CYITHOCTh MH()OPMATUKH KaK HAYYHOW NUCIUIUIMHBI, H3y4arole 3aKOHOMEPHOCTH MPOTEKAHUsS U
BO3MO>KHOCTH aBTOMAaTHU3aIlMH HHPOPMAITMOHHBIX MPOIECCOB B Pa3IMYHBIX CUCTEMAX;

e OCHOBHBIE 00JIaCTH TpUMEHEHUs WHPOPMATHKHU, TPEkKAEe BCero MH(POPMAIMOHHBIE TEXHOIOTHUH,
yIpaBIeHUE U CONMANBLHYIO cepy;

o MEXIUCIUTUTMHAPHBIA XapaKkTep HHPOPMATUKH U HHHOPMAITMOHHON JESTEIHHOCTH.

Kypc undopmaTtiku Ha ypoBHE CpelHEro o0IIero oO0pa3oBaHUS SIBISETCS 3aBEPILAIONIUM STaloM
HEMPEPHIBHOW  TIOJTOTOBKM  oOywaromuxcs B obmactm  uHpOpMaTukm W WHOOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, OH OMUPAETCS Ha CoJiep)KaHue Kypca MHPOPMATUKU YPOBHS OCHOBHOTO
obmero oOpa3oBaHWsl W ONBIT TOCTOSHHOTO TMPUMEHEHUs WH(GOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH, TaeT TEOPETUIECKOE OCMBICIICHNE, HHTEPIPETAIINIO0 U 0000IIEHIE STOTO OIbITA.



B conepxanun yueOnoro npeamera «MHpopmaTHKay BBIACISIOTCS YETHIPE TEMATHUYECKUX pa3zena.

Paznen «lludpoBast rpaMOTHOCTBY» OXBaTHIBAET BONPOCHI YCTPOICTBA KOMITBIOTEPOB U JPYTUX
JIEMEHTOB  LU(POBOTO  OKPYKEHMs, BKJIHOYas KOMIBIOTEPHBIE CETH, MCIIOJIb30BAaHUE CPENCTB
ONEpPALlMOHHOM cHucTeMbl, paboTy B ceTH VIHTepHET M  MCIOJNB30BaHHE HHTEPHET-CEPBUCOB,
nH(pOopMaIMOHHYI0 6€30MacHOCTb.

Paznen «Teopermdeckue OCHOBbI HHGOpPMATUKM» BKJIOYaeT B ce0s MOHATUHHBIA ammapar
UH(POPMATUKH, BOMPOCHI KOIAMPOBAaHUS WHGPOpPMALUU, H3MEpEeHHs HH()OPMAIIMOHHOTO O0beMa JaHHBIX,
OCHOBBI aNTeOpPbI JOTHKH U KOMIIBIOTEPHOT'O MOJICTUPOBAHMUS.

Paznen «ANropuTMBI W TPOTPaMMHUPOBAHHME» HANPABICH HAa Pa3BUTHE aJTOPUTMHUYECKOTO
MBILUICHHS, Pa3paboTKy aJIrOPUTMOB, (HOPMUPOBAHHME HABBIKOB pEAIM3allMU MPOrPaMM Ha BBIOPAaHHOM
S3BIKE TIPOTPAMMHUPOBAHHS BHICOKOTO YPOBHSI.

Paznen «/H}opManuoHHbBIE TEXHOJIOTMU» OXBaThIBAE€T BONPOCHI MPUMEHEHUS HH(POPMAIMOHHBIX
TEXHOJIOTUH, PeaTM30BAHHBIX B IPUKJIAIHBIX IPOrPAMMHBIX NIPOJYKTaX U HHTEPHET-CEPBUCAX, B TOM YHCIIE
IPY PELICHUH 3a/1a4 aHAJIM3a JAaHHBIX, UCIOJIb30BaHUE 0a3 JaHHBIX U AJIEKTPOHHBIX TAOJIUI Ul PELICHUs
HPUKJIAJHBIX 33/1a4.

PesynbraTtel 6a30Boro ypoBHs H3y4deHHs ydyeOHOro mpenmera «Hpopmartnka» OpHEHTHPOBAHBI B
HepByl0 odYepenb Ha OOmIyl0 (YHKIMOHAJIBHYIO TPaMOTHOCTh, IOJyYE€HHE KOMIIETEHTHOCTEH st
MIOBCEAHEBHOM KU3HU U 0011ero pa3Butus. OHM BKITIOYAIOT B ceOsi:

e IOHUMaHUE NPEAMETa, KIIOYEBBIX BOIPOCOB M OCHOBHBIX COCTABISIOIIMX 3JEMEHTOB H3ydaeMon
npeaMeTHON o0nacTy;

e YMEHHME pellaTh THUIOBbIE MPAKTUYECKUE 3a/1auM, XapaKTE€pHbIE Ul HMCIIOJIb30BAaHUS METOJOB U
UHCTPYMEHTApHsI JaHHOH NpeIMeTHON 00J1acTH;

e OCO3HAaHUE PaMOK HM3y4yaeMoOW IpeaMeTHOW 001acTH, OrpaHUYEHHOCTH METOJIOB M MHCTPYMEHTOB,
TUMIUYHBIX CBS3€H ¢ JPYTMMH 00JIaCTsIMU 3HAHUSL.

OcHoBHas 11e51b U3y4yeHHus: yueOHoro mnpenmera «MHpopmaThka» Ha 0a30BOM ypOBHE Ji YPOBHS
cpeaHero odmiero oOpa3oBaHusi — obecreuyeHne JalbHEHIIero pa3BUTHs HHPOPMALIMOHHBIX KOMIIETEHIINH
BBIITYCKHHMKA, €r0 TOTOBHOCTU K JKM3HM B YCIIOBHSX pa3BHUBAIOLIErocs MH()OPMAIMOHHOTO OOIECTBA U
BO3pacTaroIleil KOHKYPEHIIUH Ha pbIHKe Tpyaa. B cBsa3u ¢ 3TuM nzydenue napopmatuku B 10—11-x kmaccax
JIOJIKHO 00€CIIEUHTh!

e CQOPMHUPOBAHHOCTh  NpEACTAaBICHUH O  poiad  HMHGOpPMATUKH, HMHOOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

e cOPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aITOPUTMUYECKOTO MBIIIIJICHHS;

e cOPMUPOBAHHOCTh YMEHHH pa3nuyarh (akThl U OLIEHKH, CPABHUBATH OLIEHOYHbIE BHIBOJIbI, BUIEThH
UX CBSI3b C KPUTEPUSIMHU OLICHUBAHUS U CBSI3b KPUTEPHUEB C OIPENIEICHHON CUCTEMOM LIEHHOCTEH, IPOBEPSITH
Ha JIOCTOBEPHOCTh M 0000111aTh HHPOPMALIUIO;

e C)OPMHUPOBAHHOCTH MPEACTABICHUH O BIMSIHUN HH(MOPMAIIMOHHBIX TEXHOJIOTUN Ha KU3Hb YeIOBEKa
B 00l1ecTBe, MOHUMAaHUE COIMAIBHOTO, SKOHOMUYECKOT0, MOJIUTHYECKOT0, KyJIbTYPHOTO, FOPUIHMUECKOTO,
OPUPOIHOT0, IPrOHOMHUYECKOTO, MEIUIUHCKOTO U (U3UOJOTHYECKOT0 KOHTEKCTOB HH(OPMALMOHHBIX
TEXHOJIOTHH;

e IPUHSATHE TIPABOBBIX M OTUYECKMX AaCHEeKTOB HH(OPMALMOHHBIX TEXHOJOTHI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJICYEHHBIX B CO3/aHHE€ M HCIOJIb30BaHHE HH(POPMAIMOHHBIX CHCTEM,
pacnpocTpaHeHre HHPOpMalHH;

e CO3JIaHHME YCIIOBHM JJIs1 Pa3BUTHUSA HABBIKOB y4eOHOM, MPOEKTHOW, HAyYHO-HCCIEIOBATEIbCKONH U
TBOPYECKOI IEATETLHOCTH, MOTUBAIIMH O0OYUYaIOIIUXCS K CaMOPa3BUTHIO.



Ha u3yuyenue unpopmaruku (6a30Bblii ypoBeHb) oTBoAUTCS 68 yacoB: B 10-m kitacce — 34 yvaca (1 yac
B Heneno), B 11-m kinacce — 34 gaca (1 yac B Heneno).

bazoBplii  ypoBeHb  u3ydeHUs HMHPOpPMATUKK  oOecrneyuBaeT MOJArOTOBKY  OOydaroIiuxcs,
OPUEHTHUPOBAHHBIX HAa T€ CIEUUAIBHOCTH, B KOTOPBIX HWH(POPMALMOHHBIE TEXHOJOTHH SBISIOTCA
HEOOXOJUMBIMU HMHCTPYMEHTAaMH MpPO(ECCHOHAIBHOM  JESITENbHOCTH, Yy4YacTHe B IPOEKTHOW U
UCCIIEI0BATEIbCKON JEATENbHOCTH, CBSI3aHHOM C MEXIUCUMIIMHAPDHOM M TBOPYECKOH TEMaTHKOH,
BO3MOXXHOCTb PELIEHMs 3a7a4 0a30BOI0 YPOBHS CIIOXKHOCTH €IMHOIO T'OCYJAapCTBEHHOI'O 3K3aMeHa I10
UHpOpPMAaTHKE.

[TocnenoBaTenbHOCT U3YYEHHUS TEM B IMpENEIax OJHOTO ToAa oOydeHHs] MOXKET OBbITh M3MEHEHa IO
YCMOTPEHHIO YUUTEIIS IPY OJATrOTOBKE pabodeld mporpaMMbl ¥ IOYPOUYHOTO TUIAHUPOBAHHMSL.

Jns peanuzauuy OporpamMmbl HCIONB3YIOTCS Y4€OHUKH, IOMYIIEHHBIE K HCIOJIb30BAaHUIO MU
peaM3alliid MMEIOMIMX TOCYAApCTBEHHYIO AaKKpPEAUTalMI0 O0pa3oBaTEeNbHBIX MPOTrpaMM HadyalbHOTO
o011ero, OCHOBHOTO OOIIEro, CpeAHEero OOHIero oO0pa3oBaHHS OPraHHU3AIUSMHU, OCYILECTBISIOUUIMUI
00pa3oBaTeNnbHYIO 1eATeIbHOCTD, TpukazoM Munmnpocsemienus ot 26.06.2025 Ne 495:

e Uudopmaruka, 10 xmacc/ bocosa JLJI., bBocoa A.}O., OOmectBo ¢ oOrpaHu4YeHHOU
orBercTBeHHOCThIO «BWMHOM. JlaGopatopusi 3HaHmii»; AxkuuoHepHoe oOuiectBo «l3naTenbcTBo
"IIpocBenienue"»;

e Uudopmaruka, 11 xmacc/ bocosa JLJI., bocoBa A.}O., OOmectBo ¢ oOrpaHU4YEHHOU
otBeTcTBeHHOCThIO «BMHOM. JlaGoparopusi 3HaHuii»; AKIUOHEpHOE oO0mecTBo «lM3marenbcTBo
"[IpocBemienue »;

OJNeKTpOHHbIE 00pa30oBaTEIbHBIE PECYpPCHl, JOMYIIEHHbIE K HCIOJb30BAHUIO MPH pealu3aluu
UMEIOUINX TOCYJapCTBEHHYIO aKKpeOUTalMio 00pa3oBaTEeNIbHBIX MPOrpaMM HadyalbHOTO  OOIIEro,
OCHOBHOTO OOIIIETO, CpeTHETo 0011Iero oOpazoBanus npukazoM Munmnpocsemenus ot 23.07.2025 Ne551:

e DIIEKTPOHHBIN 00pa3oBaTenbHBIN pecypc «/lomamuue 3amanus. CpemgHee obOmiee oOpa3oBaHUE.
Nudopmartukan, 10—-11 kmace, AO UznarensctBo «IIpocBenienney;

e [ludposoit kypc «Mudopmaruka» 10 kmacc, ®PI'AOY IO «Axagemus MUHNpPOCBENICHUS
Poccuny;

e [ludposoit kypc «Mudpopmaruka» 11 kmacc, ®PIAOY IO «Axagemus MUHNpPOCBENICHUS
Poccuny;

e Uudopmaruka . 10 - 11 kmaccel KommiekcHblit 0Opa3oBaTenbHbIi MaTepuan mo HHPOpMaTHKe,
BKJIFOYAIOILIUI CIIECHapUH YPOKOB, CLIEHAPUU U3YYEHHUS TEM, BUACOYPOKH, SJIEKTPOHHBIE YueOHbIE TOCOOUS U
TECThl C aBTOMAaTHYECKOM MPOBEPKOIL AJIsl CIOJIb30BAaHUS Ha YPOKax M CaMOINOAroTOBKM ydamuxcs, [AOY
BO MI'TIY

e [ludposoit kypc "Nudopmaruka" 10 wmacc Iludposoit kypc pa3paboTaH B COOTBETCTBHH C
@enepanbHBIME  TOCYAAPCTBEHHBIMU 00pa30BaTeNbHBIMU CTAaHAAPTaMH, (eAepalbHBIMU  OCHOBHBIMHU
o0pa3oBaTeNbHBIMU ~ MPOTPaMMaMH U YHUBEPCAIbHBIM  TEMAaTUYECKMM  KJIacCU(UKATOpOM ISt
UCIIOJIb30BaHUS MPHU pealIn3aluy YacTu o01ieodpa3oBaTenbHOM nmporpaMmbl, GOpMHUPYEMON y4aCTHUKAMU
oOpa3oBaTeNnbHBIX OTHOIIEHUH mo npeamery "MHpopmaTtuka" (cpenHee obuiee oOpa3oBaHue, 0a30BbIi
ypoBerb) PI'AOY AI10 "Axanemus Munnpocsemenus Poccun

e [ludposoit kypc "Nudopmaruka" 11 wmacc I{udposoit kypc pa3paboTaH B COOTBETCTBHH C
@denepallbHBIMH  TOCYIapCTBEHHBIMU 00pa30BaTeIbHBIMU CTaHJAApTaMH, (enepaqbHBIMH OCHOBHBIMH
0o0pa30BaTeNbHBIMU  MPOTPaMMaMHM U YHUBEPCAIbHBIM  TEMAaTUYECKMM  KJIacCU(UKATOpOM  JJIs
UCTIOJIb30BAaHUS TPHU pean3allii yacTu o0I11eo0pa30BaTesIbHOM MPOrpaMmbl, GOPMHUPYEMON yU4aCTHUKAMU
oOpa3oBaTenbHBIX OTHOIIEHUH 1o mpeamery "MHpopmaTtuka" (cpennee obuiee oOpasoBaHue, 0a30BbBIi
ypoBens) PI'AOY JI10 "Akanemus Munnpocsemenus Poccun



[lnanupyemble pe3yJibTaThl 0CBOEHHS YUeOHOT0 MpeaMeTa

JInuHoCTHBIE pe3y/bTaThl

JIn4HOCTHBIE PE3ybTAaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH 00YUYaIOIIUXCsI PYKOBOICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW MO3MIMEH JMYHOCTH, CHUCTEMOH LEHHOCTHBIX OpPUEHTAIMH, MO3UTUBHBIX
BHYTPEHHUX YO@XKIEHHH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHHCKOro 0O0IIecTBa,
pacmMpeHne KU3HEHHOTO OIBITa M OMbITa JAEATEILHOCTH B MPOIIECCE PealM3alii CPEACTBAMH y4eOHOTO
npeMeTa OCHOBHBIX HAIIPABICHUN BOCIIMTATENILHON JESITEIbHOCTH. B pe3ynbrare uzyueHust HHQOpMaTHKH
HAa YpOBHE cpeaHero oOmero ooOpazoBaHus y oOydaromierocst OyayT cGOPMHUPOBAHBI  CICAYIOIIHE
JIMYHOCTHBIC PC3YJIbTATHI:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

e OCO3HAHHE CBOMX KOHCTHTYI[MOHHBIX IpaB M OO0S3aHHOCTEH, yBa)KEHHWE 3aKOHA U IPABOIOPAJIKA,
coOI0ICHHE OCHOBOMOJIATAIOIINX HOPM UH(POPMALIMOHHOTO TTpaBa U UH(POPMALIMOHHON O€30MacHOCTH;

e TOTOBHOCTh  TNPOTHUBOCTOATH  HMJAEOJIOTMM  JKCTPEMH3Ma,  HalMOHAlW3Ma,  KceHodoouw,
JUCKPUMHUHALIUK 110 COUMAJIbHBIM, PCIUMTIMO3HBIM, PaCOBBIM, HAIIMOHAJIbHBIM IMPU3HAKaM B BHUPTYaJIbHOM
MIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

¢ [ICHHOCTHOC OTHOIICHHUEC K UCTOPUUCCKOMY HACICANIO, JOCTUKCHHUAM Poccun B HAayKe, HCKYCCTBC,
TEXHOJIOTHSIX, TOHUMAaHWe 3Ha4eHHsI UHPOPMATUKH KaK HAyKH B )KU3HU COBPEMEHHOTO O0IIeCTBa;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

e chOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHHUS;

e CIOCOOHOCTh OLIGHHWBATh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIC pELICHUS, OPHUEHTUPYACh Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMbBI U HECHHOCTH, B TOM YHUCJIC B CCTU I/IHTepHCT;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

¢ 3CTCTHUYCCKOC OTHOCHUC K MUPY, BKIIIOYad 3CTCTUKY HAYYHOTO U TCXHUYCCKOT'O TBOPUYCCTBA,

e CITIOCOOHOCTD BOCIIpUHHUMATL Pa3IMYHbBIC BHUABI HCKYCCTBA, B TOM YHCJIC OCHOBAHHBLIC Ha
UCTIOJIb30BaHUU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BOCHUTAHMSA:

e chOPMHUPOBAHHOCTH 3J0POBOTO M Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO, B TOM YHCIIE U 32 CUET cOOMo/IeHuss TpeOoBaHUN 0€30MacHON IKCITyaTallii CPeaCTB
UH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpya10BOr0 BOCTIMTAHUSI:

¢ TOTOBHOCTh K AaKTHUBHOH JCATCIIBHOCTHU TEXHOJIOTHYECKOU U COHI/I&HBHOﬁ HAIpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIUHUPOBATH, MIIAHUPOBATE U CAMOCTOSATCIIBHO BBIITOJIHATE TaAKYHO ACATCIIBHOCTD,

eyHTEpEC K chepaMm mNpoPeCcCHOHATBPHOW JEATEIBHOCTH, CBS3aHHBIM C HWH()OPMATUKOH,
OporpaMMUpPOBaHUEM ¥ HWH(DOPMALMOHHBIMA  TEXHOJOTHUSMH, OCHOBAHHBIMH Ha  JOCTHIKEHUSX
UH(POPMATUKH W HAYYHO-TEXHUYECKOTO MpOrpecca, YMEHHE COBEpIaTh OCO3HAHHBIA BBHIOOp Oymymieit
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

e OCO3HaHWE TI00ATBHOTO XapaKTepa YKOJIOTHUSCKUX MPOOJIeM U MyTeH MX pENICHHS, B TOM YHCIIE C
Y4€TOM BO3MOXHOCTEN MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYyYEeHHOT 0 TO3HAHNS:
e CpOPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BHUTHUS
UHPOPMATUKH, TOCTHIKCHUSM HAYyYHO-TEXHHYECKOTO Iporpecca M OOLIECTBEHHOW NpPaKTUKH, 3a CYET
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NOHUMAaHMUS POJM HMH(POPMALMOHHBIX PECypcoB, HMH(OPMAIIMOHHBIX MPOIECCOB M HH(POPMAIMOHHBIX
TEXHOJIOTHH B ycIOBUAX LH(POBOIl TpaHCchopMaIMi MHOTHX cep KU3HU COBPEMEHHOTO OOIIIECTBa;

e OCO3HAHHME IIEHHOCTH HAy4YHOH JEATEIFHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOCKTHYIO U
MCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpormecce moCTMKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS HPOTPaMMbl MO HMH(POPMATHKE Y
00Yy4aroIIMXCs COBEPIICHCTBYETCS SMOLMOHAIBHBII HHTEIUICKT, IPEANOIaralonui copMUPOBAHHOCTD:

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHIUMATh OTBETCTBEHHOCTH 33 CBOE
NOBEJICHHE, CIIOCOOHOCTh a/IalITUPOBATHCS K 3MOLMOHAIBLHBIM U3MEHEHUSM U MPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHBAlLIMHM, BKJIIOYAIOMIEH CTPEMJIEHHE K JOCTHIKCHHIO LIENU U YCHEXY, ONTHMH3M,
WHHUIMATUBHOCTH, YMEHUE JICHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

e SMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTh MOHMMATh SMOILMOHAIBHOE COCTOSHHE APYIHX, YYUTHIBATH
€ro MpY OCYIIECTBICHUN KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHHIO;

e COIIMAIBHBIX HaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOLICHUS C JAPYTUMH JIOJIBMH,
3a00THTHCS, POSIBIISATh UHTEPEC U pa3peniaTb KOHPIUKTHI.

MertanpeaMeTHble pe3yJbTaThl

B pesynbrate u3yueHuss H”HPOPMATHKH HA YPOBHE CPEAHETO 00IIEro oOpa3oBaHus y 00y4aromerocs
OyayT chopMupOBaHBI METAIIPEIMETHBIC PE3YIIbTATHI, OTPAKEHHBIC B YHUBEPCAbHBIX YI€OHBIX JCHCTBUSX,
a MMEHHO: IO3HaBaTellbHbIe YHHBEpCalbHbIe y4eOHbIE EHCTBUS, KOMMYHUKATHBHBIE YHUBEpCAIbHBIC
yueOHbIe AeMCTBUSI, PETYIATUBHBIC YHUBEPCATbHBIE YUeOHbIC JCHCTBHS, COBMECTHAS IEATEIbHOCTD.

ITo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

e CAMOCTOSITENIBHO (DOPMYJIUPOBATH U aKTYaAIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

e YCTaHABJIMBATb CYHICCTBCHHBIfI MMPpU3HAK WJIW OCHOBAaHHA MOJId CpPaBHCHMA, KJ'IaCCI/I(l)I/IKaHI/II/I u
00001eHMST,

e OTIPENIETISATH 1EJTU JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTUIKEHUS,

e BBISIBJIATh 3aKOHOMEPHOCTH U TPOTUBOPEUMS B PACCMATPUBAEMBIX SIBIICHUSIX;

e pa3pabaThiBaTh IJIaH pEIICHUS MPOOJEMbI C YYeTOM aHallh3a HMEIONINXCS MAaTepHalbHBIX U
HEMaTepHalIbHBIX PECYPCOB;

e BHOCUTh KOPPEKTUBBI B JIEATEIILHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YyJbTATOB LEJISAM, OLIEHUBATH
PUCKH MOCTEACTBUHN ACSITEIBHOCTH;

e KOOPAMHUPOBATH W  BBIIOJHATH pabOTy B  YCIOBUSX  pEaJbHOTO, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

e pa3sBUBATh KPCATUBHOC MBIIIJICHUC ITPHU PCHICHUN ) KU3HCHHBIX HpO6J’I€M;

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

e BJIQJICTh HABBIKAMHU Yy4eOHO-HCCIENOBATEIbCKOM M TPOCKTHOW JEATEIbHOCTH, HaBBIKAMH
paszpetieHusi mpodyieM, COCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSITETLHOMY MOHMCKY METOJIOB PEIICHUS
MPaKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IUYHbIX METOJIOB MTO3HAHMUS;

e OBJIQJIETh BUJAMU JIEATEIHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluH,
npe06pazoBaHmo " IMPUMCHCHHUIO B PA3JIMYHBIX y‘-Ie6HI)IX CUTyallusXx, B TOM YHUCJIC IIPpHU CO3aHUHA y‘IG6HBIX
N COOUATIBHBIX ITPOCKTOB,

e (hopMuUpOBaHNE HAYYHOTO THIIA MBIIUICHHS, BJIQJICHHE HAYYHOW TEPMHHOJOTHUEH, KIIOUYEBBIMU
MTOHATHSAMH B METOJIAMHU;

e CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHON EATETHPHOCTH M KU3HEHHBIX
CUTYyalUsIX,



e BBISIBJISITH NPHUUYMHHO-CJICICTBEHHBIC CBS3M W aKTyaJIM3UPOBaTh 3a/lady, BBIIBUTATh THIIOTE3Y €€
pellieHus, HaXOIUTh apryMEHTBI Ui JIOKa3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapaMeTphl |
KPUTEPHUH PEUICHUS;

e QHAJIM3UPOBATh IOJYYCHHBIC B XOJIE PEIICHUS 3a/a4d Pe3yJbTaThl, KPUTHYCCKH OIICHUBATh HMX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

e JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM, OIICHUBATh IPHOOPETCHHBIH OIIBIT,

e OCYLIECTBIIATH IICJICHANPABICHHBIA TOWUCK TIEpPEeHOca CPeICcTB M CHOCOOOB JICHCTBHS B
po(hecCHOHATLHYIO CPEy;

e TICPEHOCHUTH 3HAHMSI B IO3HABATEIHHYIO U MPAKTHUYECKYIO 00JIACTH KU3HEACSITETbHOCTH;

e HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIACTEIH;

e BBIJIBUTATh HOBBIC WJICH, NPEJJIaraTh OPUTHHAJIBHBIC MOJXObI M PEIICHUsS, CTAaBUTh MPOOJIEMBI U
3aJ1a4uu, JOITYCKAIOIIUE aTbTCPHATUBHBIC PEIICHUS;

3) pabota ¢ uHbopMaIUei:

e BJIAJICTh HABBIKAMH IMOJYYCHUs HH(DOpPMAIMM W3 HMCTOYHHKOB DPA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYILECTBIISATh TMOKMCK, aHAJU3, CUCTEMATHU3AI[MI0 M WHTEPIPETAUI0 MH(POpPMAIUK pa3InYHbIX BHJIOB U
dbop™m mpeacTaBIeHUs;

e CO3/IaBaTh TEKCTHl B PA3IMUYHBIX (opmarax ¢ y4eToM Ha3HAueHUss HHPOpPMAIMH W IEICBOU
ayJMTOPUH, BBIOMPAst ONTHUMAIbHYIO (OPMY MPEICTABICHUS M BU3YaIN3all1H;

e OLICHUBAThH JIOCTOBEPHOCTD, JJCTUTUMHOCTh HH(POPMAIINHU, €€ COOTBETCTBUE MMPABOBBIM U MOPAILHO-
THYECKUM HOpMaM;

e HICIIOJIB30BaTh CpeACTBa HH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHA B pPEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPTraHU3allMOHHBIX 3a7a4 ¢ COOII0ICHUEM TPeOOBaHUN 3PrOHOMUKH,
TEXHUKA OC30MAaCHOCTH, THTHUEHBI, PECypCOCOCPEKEHHs, TMPABOBBIX W ATHYECKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€301aCHOCTH;

e BIIQJICTh HABBIKAMH PACIIO3HABAHHMS M 3alIUThl HH(POPMAIUH, HHPOPMAIMOHHOW 0€30MacHOCTH
JTUYIHOCTH.

KoMMyHnKaTHBHBIE yHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

1) oOmenue:

e OCYIIIECTBIISITh KOMMYHHUKAIMH BO BCeX cpepax >KU3HU;

e paclio3HaBaTh HEBepOANbHBIE CPEACTBA OOIIEHHUs, MOHMUMATh 3HAYEHHWE COIMANBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYallMi U YMETh CMSTYaTh KOH(IUKTHL;

e BIIAJICTh PA3IMYHBIMU CITIOCOOAMHU OOIIIEHUS ¥ B3aUMOJICHCTBUS, apTYMEHTUPOBAHHO BECTH JTUAJIOT;

e Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS,

2) coBMeCTHAs 1eITeJIbHOCTD:

e IOHUMATh U UCIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYAIbHOU PabOTHI;

e BEIOMpaTh TEMAaTHKy © METOJAbl COBMECTHBIX JCHCTBH C Yy4eTOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0T0 4JieHa KOJUIEKTUBA;

e IPUHUMATH L€ COBMECTHOU JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEUCTBUS 10 €€
JOCTHKEHHIO: COCTABNIATH TUIaH JEUCTBUMN, pacpeAeNaTh POJId C yYeTOM MHEHHH y4aCTHHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

e OIICHMWBATh KAa4yeCTBO CBOETO BKJIAJla M KAXKIOTO YYaCTHHMKAa KOMaHABl B OOIIMHA pPE3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

e IpeJiaraTh HOBBIE MPOEKTHI, OLEHUBAaTh UAEU C [O3ULUUU HOBHU3HBI, OPUTHHAIBLHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

e OCYILIECTBIISATh TO3UTHUBHOE CTPATEIMUYECKOE IIOBEJICHHWE B PA3IUYHBIX CHUTYalUsX, IMPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.



PerynasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) camoopranu3anus:

e CAaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATEIbHYIO JESTEIbHOCTh, BBIBIATH MPOOJIEMbI, CTaBUTh U
dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON JESATENbHOCTH U )KU3HEHHBIX CUTYALIUX;

e CAMOCTOSITENIFHO COCTAaBJISATh IUIAH pEIICHUS MpoOJeMbl C YUYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e PaCIIUPSTH PAMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTECHU;

e JIeNIaTh OCO3HAHHBIN BBHIOOP, apIryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3 PEIICHUE;

e OLICHUBATh IPUOOPETEHHBIH OMBIT;

e crI0cOOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO MIUPOKOI 3PYIUIIMU B pPa3HbIX 00JIACTAX 3HAHMIA,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb;

2) CAMOKOHTPOJIb:

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B AESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIEISAM;

e BIQJICTh HABBIKAMU TI03HABATEILHOW pPE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHIA U
MBICIIUTENBHBIX MPOIECCOB, X PE3YJITATOB U OCHOBAHUI{; HCIOIB30BATH MPHUEMbI PE(DICKCHH IS OLIEHKU
CUTYyalluH, BbIOOpa BEPHOI'O PELLIECHUS;

e OIICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUXKEHHUIO;

e IPUHUMATH MOTHUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3E PE3YJIbTATOB JIEATEIIbHOCTH;

3) npuHsiTHE ce0sl U APYrHUX:

e IPUHUMATH CeOsI, MOHMUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

e IPUHUMATh MOTUBBI M ApIYMEHTHI APYTUX MPU aHAJIU3€E PE3YJIbTATOB JEATEIbHOCTH;

e IPU3HABATh CBOE IIPABO U MPABO JAPYTUX HA OIINOKY;

e Pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3HUILIUU APYTrOro YeaoBeKa.

IIpeameTHbIe pe3yJbTATHI

10-ii knacc

B nporuecce usydenus kypca naHpopMaTiki 6a30Boro ypoBHs B 10-M kJiacce oOydaronmucs OyayT
JOCTUTHYTBI CIENYIOIINE IPEAMETHBIE PE3YJIbTAThI:

e BIIQJICHUE TPE/ICTABICHUSAMH O POJIM MHPOPMALMU M CBS3aHHBIX C HEH INPOLIECCOB B NPHUPOJIE,
TEXHUKE U O0OIlecTBe, MNOHATHIMH <« WHOpMalUsL», «UHPOPMAIMOHHBIA MPOLIECC», «CUCTEMAY,
«KOMITOHEHTBI CUCTEMBbI», «CUCTEMHBIN 3 PexT», «uHDOpMALIMOHHAS CHCTEMaY, «CUCTEMA YIPaBICHUSY;

e BJIQJICHUE METOJaMU MOMCKa HHpopManuu B ceTu MHTepHET, yMeHHE KPUTHYECKH OIIEHHBATH
uH(popMalrIo, TOy4YeHHYI0 U3 ceTu HTepHeT;

e YMEHHE XapaKTepu30BaTh OOJbIIWE JaHHBIE, PUBOAUTH HMPUMEPHl MUCTOYHMKOB MX MOJIYYEHUS U
HaIpaBJICHUS UCIOIb30BaHUS;

e IOHUMAHWE OCHOBHBIX TPHUHLIMIIOB YCTpoiicTBa U  (YHKIMOHHPOBAHUS  COBPEMEHHBIX
CTALlMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB, TEHCHIIUI Pa3BUTUSI KOMITBIOTEPHBIX TEXHOJIOTHIA;

e BJIa/ICHUE HaBBIKaMU pabOTHI C ONMEPAIMOHHBIMH CHUCTEMAaMM, OCHOBHBIMU BHJIaMU MPOTPaMMHOIO
oOecrnieueHus JUIsl pelieHns yueOHbIX 3a/1a4 10 BEIOpaHHOW CrieualIn3ally;

e coOmoieHne TpeOOBaHUI TEXHUKHM O€30MaCHOCTHM U TUTHEHBl MpH paboTe ¢ KOMIBbIOTEpaMU U
JIPYTUMH KOMIIOHEHTaMH LU(QPOBOrO OKPYXKEHHUs, IOHMMaHHE IPaBOBBIX OCHOB HCIOJIb30BaHUS
KOMITBIOTEPHBIX TPOTrpaMM, 0a3 JaHHBIX U MaTEPUAJIOB, pa3MEIICHHBIX B ceTH VIHTepHeT;



e IOHMMAaHHE OCHOBHBIX TPUHIUIOB IUCKPETU3AIMH PA3TUYHBIX BHUAOB HHPOpPMAIUN, YMCHHE
onpeaensiaTh MH()OPMAIMOHHBI O00BEM TEKCTOBBIX, TpapUYECKHX U 3BYKOBBIX MAHHBIX NPU 3aJIaHHBIX
napameTpax JUCKpeTH3aIluH;

e YMEHHUE CTPOUTHh HEPABHOMEPHBIE KObI, JOMYCKAIONME OJHO3HAYHOE JIEKOJUPOBAHUE COOOIICHUI
(mpedukcHBIE KOBI);

e BJIQJICHUE TCOPETUUYECKUM aIapaTroM, MO3BOJISIONIAM OCYIIECTBIATh IMPEACTABICHUE 3aJaHHOTO
HATYpPAJIbHOTO YHMCJIa B PA3IMYHBIX CHCTEMax CYHCICHUS, BBIIOJHATH MPEOOpPa3OBaHUS JIOTHUECKUX
BBIPXCHHH, UCIIOJIb3YS 3aKOHBI alTeOphl JIOTHKHY;

e YMEHHUE CO3/1aBaTh CTPYKTYPHPOBAHHBIC TEKCTOBBIC JOKYMEHTBI U JEMOHCTPAIIMOHHBIC MaTepUabl
C MCIIOJIH30BAaHUEM BO3MOXHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CPEJICTB M OOJIAYHBIX CEPBUCOB.

11-ii xacc

B npouecce nzyuenus: kypca nHbopMaTuku 6a3oBoro ypoBHs B 11-m ki1acce oOyqaronumucs OyayT
JOCTUTHYTHI CIEAYIOIINE MPEIMETHBIC pe3yIbTaThI:

e HAJIMYKME TPEJICTABIICHUA O KOMIIBIOTEPHBIX CETSIX M MX POJM B COBPEMEHHOM MHpE, 00 OOIIHMX
MPUHILIKIIAX pa3paboTKu U GYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHHUIA;

e IOHUMAaHHE yTpo3 WH(HOPMANMOHHONW OE30MacHOCTH, UCIOJIb30BAaHUE METOJOB U  CPEICTB
MPOTUBOJCUCTBUS ITHM yrpo3aMm, COOJIOACHHE Mep Oe30MacHOCTH, MPEIOTBPAMAONINX HE3aKOHHOE
pacnpocTpaHeHUE MEPCOHATBHBIX JTAHHBIX;

e BJIQJICHUE TEOPETUUYCCKUM aIlllapaToM, I[TO3BOJSIIOIIMM OINPEACIATh KpaTdyalimuid TMyTh BO
B3BEIICHHOM rpade 1 KOJIMYECTBO IMyTeil MKy BEpIIMHAMU OPUEHTUPOBAHHOTO AlUKINYECKOro rpada;

e YMEHHE YUTaTh W IOHUMATh MIPOrPAMMBI, PEATHU3YIONIME HECIOXKHBbIE alrOPUTMbI 00pabOTKU
YUCJIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YKCIIE MacCHBOB M CHMBOJIBHBIX CTPOK) Ha BBIOPAHHOM IS
M3YYEHUS YHUBEPCATHHOM SI3bIKE MMPOrpaMMUpoBanusi BiIcOkoro ypoBHs (Ilackans, Python, Java, C++, C#),
AQHAIM3UPOBATH AITOPUTMBI C HCIOJIB30BAHUEM TAOJHUI[ TPACCUPOBKH, OMPEIEIATh 0€3 HCIIOIh30BAHHUS
KOMITBIOTEpPA PE3yJIbTAThl BBITIOJHEHUS HECJIOKHBIX TPOTPaMM, BKJIIOYAMOIINX IIHKJIBI, BETBICHUS U
MOITPOTPAMMBI, TTPH 33IaHHBIX MCXOJHBIX JAHHBIX, MOJIU(MUIIIPOBATH TOTOBBIE MPOTPAMMBI JIJISI PEIICHUS
HOBBIX 33134, HCIIOJIb30BATh UX B CBOMX MPOTpaMMax B KaUueCTBE MOIPOrpamMmM (Tpoueayp, GyHKITH);

e YMEHHE Pealn30BbIBaTh HA BEIOPAHHOM JJI U3YUYCHHUS SI3bIKE POTPAMMHUPOBAHUS BHICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#) TunoBble aJropuTMbl O00paOOTKM YHCEN, YHCIOBBIX
MOCIIE0OBATEIHbHOCTE M MAacCHBOB: MpPEICTaBICHHE YWCIA B BHJAE HAOOpa MPOCTHIX COMHOXHUTENEH,
HAXO0XJICHWE MaKCHUMalbHOM (MHHMMAaIbHOW) HU(pHI HATYpadbHOTO 4HCIA, 3alMCAHHOTO B CHUCTEME
CUMCITICHHUS] C OCHOBaHHEM, He MpeBbimatonuM 10, BerauciaeHne o000IIEHHBIX XapaKTePUCTHK SJIEMEHTOB
MacCWBa WJIM YHCJIOBOH IIOCIIEIOBATEILHOCTH (CYMMBI, TPOU3BENICHUS, CPEIHET0 apu(PMETHUECKOTO,
MHUHUMAJIBHOTO W MaKCHMAaJbHOTO 3JIEMEHTOB, KOJMYECTBA DJIEMEHTOB, YOBIICTBOPSIOMINX 3aJaHHOMY
YCIIOBHIO), COPTHPOBKY JICMEHTOB MacCHBa;

e YMEHHUE UCIOJIb30BaTh TAOJIMUHBIE (PEISAIIMOHHBIC) Oa3bl TAHHBIX, B YACTHOCTH, COCTABIISITH 3aITPOCHI
K 0azaM JaHHBIX (B TOM YHCIIE 3alpPOCHl C BBIYUCISEMBIMU TOJIIMH), BBIMOJIHATH COPTHPOBKY M TOUCK
3amuceld B 0a3e JaHHBIX, HAMOJHATH pa3pa0dOTaHHYI 0a3y JaHHBIX, YMEHHE HCIOIb30BATh AJICKTPOHHBIE
TaONMUIBI A7 aHallM3a, MPeACTaBIeHHs] U O0paOOTKH JaHHBIX (BKIIOYAas BBIYMCICHHUE CYMMBI, CPETHETO
apuMeTHIECKOro, HauOOIBIIET0 U HANMEHBIIIETO 3HAUCHUH, pellIeHHe ypaBHEHUH );

e YMEHHE WCITOJIb30BaTh KOMITBIOTEPHO-MAaTEeMAaTHYCCKUE MOJICTN IS aHajdu3a OOBEKTOB H
MIPOIECCOB: (POPMYITHPOBATE IEJIb MOJICITUPOBAHUS, BRITOJHATD aHAIHM3 PE3YJIbTATOB, IMOJYYCHHBIX B XOJIE
MOJICTTUPOBAHUS, OIEHUBATH COOTBETCTBHE MOJICITH MOJISIIHPYEMOMY OOBEKTY WIIH TIPOIIECCY, TIPEICTABIIST
pe3yabTaThl MOJCITMPOBAHUS B HATJISITHOM BHUJIE;

e YMEHHE OPTaHW30BBIBATH TUYHOE WH(POPMAIMOHHOE MPOCTPAHCTBO C MCIIOIH30BAHUEM Pa3ITUIHBIX
U(GPOBBIX TEXHOJOTUH, MOHWMAaHUE BO3MOXKHOCTEH HH(POBBIX CEPBHCOB TOCYAAPCTBEHHBIX YCIYT,
u(poBBIX 00pa30BaTENbHBIX CEPBUCOB, IMOHUMAaHHE BO3MOXXHOCTEH W OrPaHUYCHHH TEXHOJIOTHM
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UCKYCCTBEHHOTO HMHTEJJICKTa B PA3JIMYHBIX OOJIACTAX, HaATUYME TPEACTaBICHUH 00 HCHOJIb30BAHUU
UH(POPMALIMOHHBIX TEXHOJIOTUN B pa3IMUHBIX MPO(ECCHOHATBHBIX chepax.

Conepxxanue y4eOHOro npeamera

10-ii knace

HudpoBasi rpaMOTHOCTH

TpeboBanusi TEXHUKM O€30MAaCHOCTM W THUTHMEHBI NpU paboTe C KOMIIBIOTEpaMU U APYTHMH
KOMITOHEHTaMH LIU(POBOTO OKPYKEHUSI.

[Tpuniuns! paboTsl KomnbioTepa. [lepconanbublil KoMIbloTep. BpIOOp KOHUTYpanuu KOMITbIOTEpa B
3aBHCUMOCTH OT pEIIaeMbIX 3a/1a4.

OCHOBHBIC TEHJCHIIMM PA3BUTUS KOMIBIOTEPHBIX TexHoJoruid. llapanienbHble BBIYMCICHHSL.
Muoronponeccopusle  cucteMbl.  CynepKoMIbloTepbl.  MUKpOKOHTpoiuiepsl.  PoOoTu3upoBaHHbIE
IPOM3BOJICTBA.

[TporpamMHoe oOecrieueHre KOMIbIOTEpOB. Buabl mporpaMmHoro o0ecrneyeHus M MX Ha3HauCHHE.
Oco0eHHOCTH MPOrpaMMHOI0 o0OecreyeHuss MOOMIIbHBIX yCTpoiicTB. OnepanuonHas cucrema. Ilonsrue o
CHUCTEMHOM aIMUHUCTPUPOBAHUU. MHCTAIUTSIINS ¥ IEUHCTAIUISIHS IPOTPAMMHOTO 00€CIIeYeHUSI.

QaitnioBas cucrema. Ilouck B ¢aiinoBoii cucreme. Opranuzanus XpaHeHUs] U 00paOOTKHU JAHHBIX C
UCTIOJIb30BaHUEM WHTEPHET-CEPBUCOB, O0IAYHBIX TEXHOJIOTHI U MOOMIIBHBIX YCTPOWCTB.

[lpuknagHble KOMIIBIOTEPHBIE TPOTPAMMBI ISl PEIIEHUS THUIOBBIX 3aJad 10 BBIOpaHHOU
cneuuanu3anuu. CucreMbl aBTOMaTU3MPOBAHHOTO TPOSKTUPOBAHHUS.

[TporpammMHoe obecnieuenue. JInneH3npoBaHue NpOrpaMMHOro odecredeHns U HUPPOBBIX PECYPCOB.
[IponpuerapHoe u cBoOoAHOE mporpaMMHoe oOecrieyeHue. Kommepueckoe U HEKOMMEpPUYECKOe
UCIIOJIb30BaHUE IPOrpaMMHOro obecriedeHus: U Hu(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaEMast
3aKOHOMATENbCTBOM Poccuiickoii  @enepannu, 3a HENPaBOMEPHOE HCIIOJIB30BAaHUE IIPOrPAMMHOIO
oOecrieyeHns U TU(PPOBBIX PECYPCOB.

Teopernueckue 0CHOBbI HH(POPMATHKH

Wudopmanus, DaHHBIE W 3HAHUS. YHUBEPCATBHOCTH IUCKPETHOTO MPEICTAaBICHHUS HWH()OPMAIIHH.
JIBonyHoe KoaupoBaHue. PaBHOMepHBIEe U HepaBHOMEpHbIE Koabl. YciaoBue Pano. [Toaxonsl kK H3MepeHuto
uHpopMaiuu. CymHOCTh 00beMHOT0 (anaBUTHOTO) MOAXO0Ja K U3MEPEHHI0 WH(GOpMAIlUK, ONpeeeHue
O0uTa ¢ TOYKM 3peHHus an(aBUTHOrO MOAXOJ]A, CBSI3b MEXIy pa3MepoM aidaBuTa U MH(YOPMAIMOHHBIM
BECOM CHUMBOJIA (B MPEATNOJIOKEHUH O PAaBHOBEPOSTHOCTH TOSIBIEHUSI CUMBOJIOB), CBSI3b MEXy €IUHHUIIAMU
u3MmepeHuss uHdopmarmu: Out, Oaiit, KoOaiit, Moaiir, I'6aiit. CymHOCTF coAepXKaTeIbHOTO
(BEpOATHOCTHOTO) MOJXO0JIa K H3MEPEeHHI0 HHGOpMAIHU, OIpeAcsieHHe OuTa C TO3UIMH COICPKaHUS
COOOIIIEHNS.

WNudopmannonnsie npouecchl. [lepeqaua napopmanuu. VIcTOUHNK, MPHEMHUK, KaHAT CBSI3U, CHTHAI,
konupoBanue. Vckaxenune mHpopMarmu mpu nepeaade. CKOPOCTh Tepenavyd AaHHBIX 10 KaHATy CBSI3H.
Xpanenue wuHpopMmaiuu, o0beMm mnamsaTH. OOpaboTka uH(opmanuu. Buasl o0paboTku wuHoOpManuu:
NOJIy4eHHEe HOBOT'O COJEpXaHMs, u3MeHeHne (Gopmbl npeacraBienuss nHpopmanuu. [Touck nndopmarmm.
Posb unopmanuu 1 nHPOPMALMOHHBIX IPOLIECCOB B OKPYKAIOLIEM MUDE.

Cuctembl. KOMIOHEHTHI CUCTEMBI U UX B3auMojelcTBHe. CUCTEMBI yrpaBlieHUs. YTpaBieHUE Kak
uH(pOopMalMOHHBIN nporiecc. OOpaTHas CBA3b.

Cucrtembl cumcneHus. Pa3BepHyTas 3amuch IENbIX W JPOOHBIX YHCEN B IMO3WIIMOHHBIX CHCTEMax
curcneHus. CBolicTBa MO3UIIMOHHOM 3alMCH YMCIIA: KOJIMYECTBO LU(GP B 3alUCH, NMPU3HAK JEIUMOCTH
yycjga Ha OCHOBAaHME CUCTEMbl CUMCICHMsA. AJTOPUTM IEpeBoja LEJoro uuciaa u3 P-u4HOM cucTeMsl
CUHCIICHUSI B JECATHUYHYIO. AJITOPUTM IepeBofa KOHEYHOW P-muyHON npobu B JecATUYHYIO. AJTOPUTM
nepeBoJia IeJIOr0 YMClia U3 JECATHYHOW CUCTeMbI cuuciieHus B P-uunyro. J[BomuHasi, BOCbMepUYHas U
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HIECTHA[aTePHUYHasl CUCTEMBbI CUUCIICHHS, MEPEBOJ YHCENT MEXIy dTHMHU CUCTeMaMH. Apudmerndeckue
orepanuy B MO3UIMOHHBIX CHCTEMAaX CUUCIICHUS.

[IpencraBieHue UENbIX U BEUIECTBEHHBIX YUCEI B TAMSATH KOMIIBIOTEPA.

Komupoanue tekctoB. KomupoBka ASCII. OpnobGaiitaeie komupoBku. Cranmapt UNICODE.
Komuposka UTF-8. Onpenenenue nabHopMarmoHHOro 00beMa TEKCTOBBIX COOOIIEHUH.

KoaupoBanue wuzobpaxenuii. OueHka HHGOPMAIMOHHOTO 00bEeMa pacTpoBOro rpaduyecKkoro
n300pakeHMsI IIPH 3aJJaHHOM pa3pelIeHuH U rIyOnHe KOJUPOBAHUS 1IBETA.

Komunposanue 3Byka. OrnieHka HHPOPMAITMOHHOTO 00beMa 3BYKOBBIX JIaHHBIX MPHU 33JaHHBIX 9aCTOTE
JUCKPETU3ALMU U Pa3psIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. BrickaszpiBanusa. Jlorndyeckue omnepauuu. TaGnuibl MCTHHHOCTH JIOTUYECKHX
onepanuuil «IU3bIOHKIMSD, «KOHBIOHKIMSY, «MHBEPCUSY, «UMIUIMKALU», «IKBUBaJeHIUA». Jlornueckue
BbIpaXXeHHs. BhIUunCiIeHne TOrnYecKoro 3Ha4yeHusl COCTAaBHOTO BBICKA3bIBAHUS MPH U3BECTHBIX 3HAUCHUSX
BXOJIIIMX B HEro JJIEMEHTApHBIX BbICKa3bIBaHWM. TaOnMIbI MCTUHHOCTH JIOTUYECKUX BBIPAKEHUH.
Jlormdeckue onepanyy 1 Onepanuy HaJ MHOXKECTBAMHU.

[Tpumepsl 3aKOHOB anreOpbl JIOTMKU. DKBHBAJIEHTHBIC MPEOOpPa30BaHUS JIOTHYECKHX BBIPAKCHUIL.
Jlornueckue ¢Qynkuu. I[locTpoeHHe JTOTUYECKOTO BBIPAKEHHUS C JaHHOW TaOnHIel MCTUHHOCTH.
Jlormueckue aneMeHThl komnbiorepa. Tpurrep. Cymmarop. IlocTpoeHue cxembl Ha JTOTMUECKHUX 3JIEMEHTax
10 JIOTUYECKOMY BBIPa)KEHHUIO. 3alKCh JJOTUYECKOTO BBIPAXKEHMUSI 110 JIOTHUECKOH cXeMe.

HNHpopManoHHBIE TEXHOJTOTHH

TexkctoBblii mpomeccop. PemaktupoBanue u ¢dopmatupoBanue. IIpoepka opdorpaduu u
rpamMatuku. CpencTBa mouWcka M aBTO3aMEHBl B TEKCTOBOM Ipolieccope. Mcronb3oBaHHE CTHIICH.
CTpyKTypHpOBaHHbIE TEKCTOBBIE JHOKYMEeHTBl. CHOCKH, ornaBieHue. OOnaynbie cepBuchl. KosiekTuBHas
paboTa ¢ MoKkyMeHTOM. MHCTpyMEHTHI pelieH3upOoBaHusl B TEKCTOBBIX Mpoleccopax. JlemoBas mepenucka.
Pedepar. [IpaBuna nuTupoBaHus KICTOYHUKOB U odopmiieHus: dubnuorpapuyeckux ccoliok. OdopmieHue
CIIMCKA JINTEPaTypBhI.

BBox wu300pakeHMiI € HMCHOJB30BAHUEM  PA3IMYHBIX LUQPOBBIX  YCTPOHCTB  (LIM(POBBIX
doToanmapatoB 1 MUKPOCKOIIOB, BUJEOKaMep, CKaHEPOB U APYruX ycTpoilcTB). ['paduueckuit pemaktop.
O6paboTka rpapuyeckux o0bekToB. PacTpoBas u BekTopHas rpapuka. @opmartsl rpaduyeckux ¢ainos.

O6paboTka n300pakeHUs U 3ByKa C UCIOJIb30BAHUEM MHTEPHET-TPHIIOKEHUH.

MynsTumenna. KomnsrorepHsle npe3eHTanuu. Mcnonb3oBaHue MylnbTUMEIUNHBIX OHJIAH-CEPBUCOB
JUIs pa3pabOTKH NMPe3eHTaLUi IPOEKTHBIX padoT.

[TpyHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJIEIEH.

11-# knace

Hudposas rpaMOTHOCTH

[TpyHIMIIBI TOCTPOEHUSI U anmapaTHble KOMIOHEHTHl KOMIBIOTEPHBIX ceTell. CeTeBble MPOTOKOJIBI.
Cerb UnTepuer. Anpecanus B cetu MaTepHeT. CricTeMa JOMEHHBIX UMEH.

Be6-caiiT. BeO-cTpanuna. B3aumoneiictBue Opaysepa ¢ BeO-cepBepoM. [IMHaMudeckue CTpaHUIBL.
Pazpabotka unTepHeT-npunoxenuit (caiitos). CereBoe XpaHEeHHUE TaHHBIX.

Bunsr pesrensHoctu B cetu UMurtepner. Cepuckl WuTepHeTa. I'eonH(pOpMaIMOHHBIE CHCTEMBI.
['eonokallMOHHBIE CEPBUCHI PEATbHOIO BPEMEHM (HampuMmep, JOKalus MOOUIIBHBIX Telne(OHOB,
OTIpeIeJICHUE 3arPYKEHHOCTH aBTOMAarucTpaseil), HHTEpHET-TOProBJsi, OpOHUPOBaHKE OUIETOB, TOCTHHHUII.

['ocynapcTBeHHbIE JJIEKTpPOHHBbIE cepBUCHl U yciuyrd. ColuanbHble CETH — OpraHu3anus
KOJJIEKTUBHOTO B3aUMOJEHCTBMsI M oOMeHa pAaHHbIMU. CeTeBOHM STHKET: IpaBUja IOBEICHHUSA B
kubepnpoctpanctse. [Ipobrema moanmHHOCTH MosydyeHHONH uH(popMmanuu. OTKpbITHIE 00pa30BaTeNbHBIC

pecypcehl.
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TexHOreHHbIE W 5SKOHOMUYECKHE YIpO3bl, CBs3aHHBIE C HCIHOJb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TeXHoJoruil. OOmme mnpobiieMbl 3ammThl WHOOpPMANUA W  HHPOPMAIIMOHHOM
OezomacHocTn. CpenctBa 3amuThl  MHGOpPMAIMU B KOMIBIOTEPAX, KOMIBIOTEPHBIX CETAX |
aBTOMATU3UPOBAHHBIX HMH(OpMANMOHHBIX cucTeMmax. IlpaBoBoe obecneuenne uH(pOpMANMOHHON
6ezomacHocTH. IlpemoTBpamieHne HECAaHKIIMOHMPOBAHHOTO JOCTYMa K JIMYHOW KOH(HICHIUAIHHOM
uH(pOpMaMK, XpaHSIIEHCs Ha IEPCOHATBHOM KOMIIBIOTEpE, MOOWIBHBIX YCTpoiicTBax. BpemonocHoe
OporpaMMHOE OOecliedeHne M CrocoObl OOprObI C HHUM. AHTHBHPYCHBIE Mporpammbl. OpraHu3anus
JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [laponbHas 3amuTa apxusa.

HNHpopMalnOHHbIE TEXHOJIOTHH U NpOodecCHOHATIbHAS JeSTeIbHOCTh. VH(POPMALMOHHBIE PECYPCHI.
Hudposas sxonomuka. MapopmanmonHas KyibpTypa.

TeopeTudyeckue 0CHOBbI HHPOPMATUKH

Monenu u monenupoBanue. Llenn monenupoBanus. CoOTBETCTBHE MOJAETH MOJIETUPYEMOMY OOBEKTY
iy npoueccy. Gopmanuzanus NpUKIAIHbIX 331a4.

[IpencraBinenue pe3yabTaTOB MOJAETUPOBAHUS B BHUIE, YAOOHOM i BOCHPUATHS YEIOBEKOM.
I'padmueckoe npepcraBIeHNE TaHHBIX (CXEMBI, TAOIUIIBI, TPa(QUKH).

I'pappl. OcHOBHBIC MOHATHA. Buuel TpadoB. PemieHne anropuTMHUYecKuX 3aiad, CBS3aHHBIX C
aHaM30M TpadoB (MOCTPOSHUE ONTUMAIBFHOTO IyTH MEXKAY BepIIMHAME Tpada, orpeaesieHue KOJINnIecTBa
Pa3IUYHBIX ITyTeH MEXy BEpITUHAMHI OPHUCHTHPOBAHHOTO AI[UKIMYECKOTo Tpada).

Hepesbs. bunaproe aepeBo. JluckpeTHble UTPhI ABYX UTPOKOB ¢ MoiHOM uHpopmaiueid. [loctpoenue
nepeBa nepedopa BapHaHTOB, ONMKUCAHUE CTPATETUU UTPHI B TAOIUYHON (hopMe. BBIMTpHILITHbIE CTPAaTErHH.

Hcnons3oBanue rpadoB U IEPEBHEB MPU ONMHMCAHUN OOBEKTOB U MPOLIECCOB OKPYIKAIOIIET0 MUPA.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OnpeneneHne BO3MOXKHBIX — PE3yJbTaTOB  pabOThl  NPOCTEMIIMX  aNrOpUTMOB  YIIPaBJICHUS
WCTIOJIHUTENIIMH WM BBIYUCIUTENBHBIX aIrOpUTMOB. OTMpeAeieHne HCXOAHBIX JaHHBIX, MPU KOTOPHIX
AJITOPUTM MOXKET J1aTh TPeOyEMbIil pe3ynbTar.

Dtanbl pemeHus 3a1a4d Ha KomimbloTepe. S3bik mporpammupoBanus (Ilackans, Python, Java, C++,
C#). OcHOBHBIE KOHCTPYKIIUH S3bIKA TPOTPaMMHUPOBaHUS. THIIBI JAHHBIX: [IEJIOYUCIIEHHBIE, BEIIICCTBECHHBIE,
CHUMBOJIbHBIE, Jorudyeckue. Bersnenusa. CoctaBuble ycnoBus. [{ukibl ¢ ycnoBueM. LIukibl o nepeMeHHOM.
Hcnons3oBanue TabIUI] TPACCUPOBKHU.

Pa3paboTka u mporpaMMHas peanu3alivs ajlrOpUTMOB PEUICHHS THIOBBIX 3a/ad 0a30BOTO YpPOBHS.
[Tpumeps! 3amau: anropuTMbl 00paOOTKM KOHEUHON YHUCIOBOM MOCIEIOBATEIHLHOCTH (BBIYHCIECHUE CYMM,
IIPOU3BEICHUH, KOJIMYECTBA AJIEMEHTOB C 3a/laHHBIMU CBOWCTBAaMH), aJIFCOPUTMBI aHaJIM3a 3alllCHU YHUCEIl B
MO3UIIMOHHON CHUCTEME CUUCIICHHS, AITOPUTMBI PEIICHUS 3a/lad METOJ0M repedopa (MOUCK HAnOOIBIIETO
o011ero feauTens AByX HaTypaJbHBIX YHCEN, IPOBEPKA YKCIIa Ha MPOCTOTY).

OO6paboTka CUMBOJIbHBIX JTaHHBIX. BcTpoeHHbIe QyHKIIUU S3bIKa TPOrpaMMUPOBAHUS 1151 00pabOTKH
CHUMBOJIBHBIX CTPOK.

TabnuuHple BEMTUYHHBI (MAaCCUBBI). ANTOPUTMBI PabOTHl C AIEMEHTaMH MacCHBa C OJHOKPATHBIM
MIPOCMOTPOM MAacCHBa: CYMMMPOBAHHUE 3JIEMEHTOB MAcCHBA, MOJICYET KOJUYECTBa (CyMMbI) 3JIE€MEHTOB
MacCHBa, YJOBIETBOPSIONINX 33JaHHOMY YCIIOBHIO, HAXOXJIEHHE HAUOOIbIIEro (HAaMMEHbBIIET0) 3HAYCHUS
AJIEMEHTOB MAaCCHBa, HAXOXJEHHWE BTOPOTO 110 BEJIMYMHE HAMOOJBINETO (HAUMEHBINETO) 3HAYEHUS,
JMHEHHBIN OUCK 3JIEMEHTa, IEpEeCTaHOBKa 3JIEMEHTOB MacCHBa B OOPaTHOM MOPSKE.

CoptupoBka oHOMepHOTro MaccuBa. [IpocTbie MeToAbl COPTHUPOBKM (HApHUMEp, METOH IYy3bIpbKa,
METOJ1 BBIOOpa, COpTUPOBKA BCcTaBKamu ). [ToamporpamMmel.

HNHpopManoOHHBIE TEXHOJTOTHH

Anamn3 ganHbiX. OCHOBHBIC 3a/laydl  aHANW3a JaHHBIX: MPOTHO3MPOBAHUE, KIACCHUpUKAIuS,
KJIacTepu3anus, aHaiu3 OTKIoHeHWH. [locnemoBarenbHOCTH pelIeHUs 3a7ad aHalu3a JaHHBIX: cOOp
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NEPBUYHBIX JaHHBIX, OYHMCTKA H OIEHKAa KauecTBa JJAHHBIX, BBHIOOD W/WIM MOCTPOCHHE MOJIECIH,
npeoOpa3oBaHre JAHHBIX, BU3YAIH3AIHs TaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB.

AHaM3 JaHHBIX C TIOMOINIBIO  DJJCKTPOHHBIX TaOuuI. BBIYKCICHHWE CYMMBI, CpEIHETro
apu(METHUECKOT0, HAMOOJIBIIIEr0 ¥ HANMEHBIIIETO 3HAYCHUH IMana3oHa.

KoMmmproTepHO-MaTeMaTH4ecKie MOJCIH. DTarbl KOMIBIOTEPHO-MATEMaTHIECKOTO MOJICITUPOBAHHS:
IIOCTAaHOBKA 3ajlaud, pa3padOTKa MOEIH, TECTUPOBAHUE MOJIEIH, KOMITBIOTEPHBIH IKCIEPUMEHT, aHAIIU3
PE3YJIBTaTOB MOJICITUPOBAHHUSL.

UucneHHoe peleHne ypaBHEHUH ¢ TOMOIIBIO TT0I00pa mapameTpa.

Tabnuunbple (peNsIUOHHBIC) 0a3bl MaHHBIX. Tabnwia — MpeacTaBlICHUE CBEICHUN 00 OMHOTUITHBIX
oopexrax. Ilome, 3amuch. Karou tabmuisl. Pabora ¢ roroBoii 0a30i maHHBIX. 3amoiHeHre 0a3bl TaHHBIX.
[Touck, copTupoBka u (QUIBTpaIys 3amuceil. 3ampockl Ha BBIOOPKY JAHHBIX. 3alpPOCHI C MapamMeTpamu.
Beruucisiembie mosst B 3arpocax.

MHoroTabnuuHble 0a3bl JaHHBIX. TUIBI CBsA3eH MEXIy TaOiumaMu. 3ampochl K MHOTOTaOIMYHBIM
0a3zaM JaHHBIX.

CpelncTBa MCKYCCTBEHHOTO MHTEIUIeKTa. CepBHCHI MAIIMHHOTO TEPEBOJAa U PACIIO3HABAHMS YCTHOU
peun. Wnentudukamus W TOHMCK M300paKeHWH, pacmo3HaBanue jwmil. CaMo00ydaroniuecss CHCTEMBI.
HckyccTBeHHBI WHTEIUIEKT B KOMITBIOTEPHBIX Wrpax. lCmosib30BaHWE METOJIOB HMCKYCCTBEHHOTO
WHTEIUICKTa B OOydJaImux cucreMax. lcrmonp30BaHWE METOJOB WCKYCCTBEHHOTO WHTCIUICKTa B
pobotorexnnke. MHTEepHET Bemiel. [lepcreKTHBBI pa3BUTHS KOMITBIOTEPHBIX HHTEIUICKTYTBHBIX CUCTEM.

IIpoBepsiemble TpeOoBaHus1 K pe3yjbTaTaM ocBoeHusi OOII u 31eMeHTBI coaepKaHUus
B ¢enepanpHBIX M peruoHaNbHBIX MpOLEAypax OIEHKM KadecTBa OOpa3OBaHUs HUCIOIb3YETCs
nepeyeHb (koaupuKaTop) pacrpeaeneHHbIX MO KiaccaMm MpOBEpAeMbIX TpeOOBaHUN K pe3ysibTaTam
ocoeHuss OOIT COO u 3eMeHTOB coep KaHusl 10 HHPOpPMaTHKE.

10-ii kaace
IIpoBepsiemble TpeGoBaHus K pe3yabraTaMm ocBoeHust OOIT
Kon .
IIpoBepsiemble  mpeaMeTHble  pe3yJbTaTbl  OCBOCHHUSI  OCHOBHOM
NpoBepsieMoro N
o0pa3oBaTe/IbHON MPOTrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJibTaTa
1 [To Treme «l{udpoBasi r(paMOTHOCTHY
Bnanenue npenactaBieHUsIMM O pOJM MHPOpPMAIMM M CBA3aHHBIX C HeEH
MPOLECCOB B TPUPOJIE, TEXHUKE U OOIIECTBE, TMOHATUSAMHU «MHpOpMaLUs»,
11 «MH(OPMAIIMOHHBIM MPOLECCH, «CUCTEMA», «KOMIIOHEHTHI CHCTEMBD», «CHCTEMHBII
' a¢dexT», «MHPOpPMAIOHHAS CHUCTEMA», «CHCTEMa YIpPAaBIIEHUS»; BiaJleHUE
MeTOoJlaMH Tioucka nH(opmanuu B cetu MHTepHET; yMeHHUEe KPUTHYECKH OI[CHUBAThH
uH(pOopMaIIKio, TONy4YeHHYI0 U3 ceTu HTepHeT
12 YMeHue XapakTepw3oBaTh  OOJBINHME JaHHBIC, MPUBOIUTH MPUMEPHI
' HUCTOYHUKOB MX TOJTyUEHUS U HAIPABJICHHS UCITOJIb30BAHUS
[ToHnMaHWe OCHOBHBIX TMPHUHIMIIOB YCTPOHCTBA U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TCHICHIIUN pa3BUTHS
1.3 KOMIIBIOTEPHBIX TEXHOJOTHH; BIIaJIcHHE HaBBIKAMU pPabOTHI C OMEpPAIMOHHBIMU
CUCTEMaMH ¥ OCHOBHBIMH BHJAMHU IPOTPAMMHOTO OOECICUCHHS IS PELICHHS
y4eOHBIX 3a71a4 110 BEIOPAHHOH CIEITUaTN3aliN
2 ITo Teme «TeopeTnueckre OCHOBBI HH)OPMATHKI

13




[loHnMaHnue OCHOBHBIX IPHUHIMIIOB JAWCKPETH3alUN Pa3IM4YHBIX BHIOB
2.1 uHpOpMallUK; yYMEHHE ONpeaeisaTh WH(POPMALMOHHBIA O00BEM  TEKCTOBBIX,
rpadM4ecKrX U 3BYKOBBIX JAHHBIX MU 33JaHHBIX MMapaMeTpax JTUCKPETU3AINH

YMeHHe CTpOUTh HEpaBHOMEpHBIE KObl, JOIYCKAIOUIMe OJHO3HAYHOE
2.2 JEKOAUpOBaHKe cOO0IIeHNH (TIpepUKCHBIE KOJIbI); UCIIOIb30BATh IPOCTEHIIINE KOIbI,
KOTOpPBIE MTO3BOJISIIOT OOHAPY>KUBATh U UCIPABISATH OLIMOKH MPU Tepeade JaHHbBIX

23 BJIaIIGHI/Ie TCOPCTUUCCKUM arrmaparoMm, ITO3BOJIAIOIIIUM OCYHICCTBJIATDH
' MMpEACTAaBJIICHUC 3aJTaHHOI'O HATYPAJIbHOI'O YK CJIa B PA3JIMYHBIX CUCTCMAX CUHUCIICHUA

54 Bnagenue  TeopeTMyeckMM  ammapaTroM, — MO3BOJSIOUIMM  BBIMOJHSTH
' peoOpa3oBaHus JOTMUYECKUX BBIPAKEHUN, UCTIOIb3Ysl 3aKOHBI alNreOpbl TIOTUKH

3 I[To Teme «MHDOPMAITIOHHBIE TEXHOIOTHI

YMeHue co3naBaThb  CTPYKTYPUPOBAaHHBIE  TEKCTOBBIE  JOKYMEHTBI U
3.1 JEMOHCTPALIMOHHBIE MAaTE€pUajbl C UCIOJIB30BAHUEM BO3MOXHOCTEW COBPEMEHHBIX
IPOTPaMMHBIX CPEICTB U 00JaUHBIX CEPBUCOB

YMeHue ucnosib30BaTh TaONMuHBIE (peNALMOHHBIE) 0a3bl JaHHBIX, B
39 YaCTHOCTH, COCTaBIISATH 3allpoChl B 0a3zax MaHHBIX (B TOM YHWCIIE BBIYUCIISIEMBIC

3a1pockl), BBITOJHATH COPTHPOBKY W IMOWCK 3ammceld B 0a3e JaHHBIX; HAIOJIHATH
pa3paboTaHHy0 0a3y TaHHBIX

YMeHre UCOIb30BaTh AIEKTPOHHBIE TAaOIMIIbI AJIs aHAJIN3a, IPEACTaBICHUs U
33 00pabOTKM JMaHHBIX (BKJIIOYAs BBIYMCIEHUE CYMMBI, CPEAHEro apu(MeTHYecKoro,
HauOO0JIBIIEr0 U HAMMEHbILIET0 3HaYeHHH, pellieHue YpaBHEHH )

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS

Konx | IIpoBepsieMblii 3j1eMeHT coJepKaHUA
1 Hudposast rpaMoTHOCTH
11 [Tpunuunsel  paboTsl  kKoMmmbioTepa. IlepcoHanbHbIl  KoMmmbioTep. BpiOop koHurypanuu
’ KOMIIBIOTEPA B 3aBUCUMOCTH OT PEIIAEMBIX 3a7a4
OcCHOBHbIE TEHICHIIMM PAa3BUTHS KOMIIBIOTEPHBIX TexHoioruil. IlapannenbHble BBIYMCIEHUS.
1.2 MHoronporieccopabie cucteMbl. CynepKoMIbloTepsl. MUKpOKOHTposuiepsl. PoOOTH3MpOBaHHBIE
MIPOU3BOJICTBA
13 daiinosas cucrema. [louck B ¢aitnoBoii cucreme. Opranuzanus XxpaHeHUs 1 00pabOTKU JTaHHBIX C
) UCIOJIb30BAHUEM UHTEPHET-CEPBUCOB, 00JIaYHBIX TEXHOJIOTUH U MOOMIIBHBIX YCTPOUCTB
2 Teoperuueckrne 0CHOBbI HH(POPMATUKHI
)1 Nndopmanus, gaHHble W 3HaAHUS. YHUBEPCATBHOCTh TUCKPETHOTO IMPEACTaBICHUS MH(QOpPMAIIUH.
) JIBOMUHOE KOJUPOBAaHUE
22 PaBHOMEpHBIE 1 HEpaBHOMEPHBIE KOABIL. Y ciioBue daHo
[Mogxoner k wm3MepeHuto wuHPopManuu. CymHOCTH 00BeMHOTO (an(aBUTHOrO) MoOAXOAa K
)3 M3MEPEHUI0 HHPOPMALIUH, ONpeieTIeHHe OUTa C TOUKU 3peHUs aJl()aBUTHOTO TIOJX0/1a, CBA3b MEXIY

pasmepoM andaButa U  UHGPOPMALMOHHBIM BECOM CHMBOJIA (B TIPEINOJOXKEHUU O
PaBHOBEPOSTHOCTH TIOSIBIICHUS CHMBOJIOB), CBSI3b MEXAY CIWHUIIAMU H3MEpEeHHs WH(OpMAILUU:
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out, Oaiir, KOaiir, MGaiiT, ['0aiiT. CymHOCTh COJEP)KaTEIBLHOTO (BEPOSTHOCTHOrO) MOAXOAa K
M3MEpeHUI0 NHPOPMAITUH, ONIPEICIICHHE ONTa C TIO3UINH COACPKAHUS COOOIICHUS

24

Wudopmannonnsie npoueccsl. Ilepenaua wmupopmanmu. VICTOYHMK, NPUEMHHUK, KaHal CBS3H,
CUrHaJl, kKoguposanue. Vckaxxenue uHdopmanuu npu nepegade. CKOpocTh mnepenadyu JaHHBIX 110
KaHally cBs3M. XpaHeHue nH(popMaluu, 00beM NaMaTi

2.5

Cucrempl. KOMIIOHEHTBI CUCTEMBI U UX B3auMojeicTBue. CUCTEMBI YIpaBieHUs. YIIpaBICHUE KaK
nH(pOopMaMOHHBIN mporecc. OOpaTHas CBsI3b

2.6

Cucremsl cuncneHusi. PazBepHyTasi 3amuch HENbIX U APOOHBIX YHCEN B MO3UIIMOHHBIX CHCTEMax
curcieHus. CBoIcTBa MO3WIIMOHHOM 3amUCH YHUCJA: KOJMYECTBO LU(p B 3alucH, MNPU3HAK
JEIMMOCTH YKCIIa Ha OCHOBAaHUE CHUCTEMbl CUMCIICHHS. AJITOPUTM IepeBojia Lejaoro uucia u3 P-
WYHOM CHCTEMBI CUUCIICHHS B JCCATUYHYIO. AJITOPUTM IepeBoAa KOHEYHOW P-wuHOW apobu B
JECSITUUHYI0. AJITOPUTM TIEPEeBOA LEI0ro Yucia U3 JECATUYHON CUCTEeMBbl cuucieHus B P-uunyto.
JIBonuHasi, BOCbMEPHYHAS M IIECTHAIIATEPUYHAS] CHUCTEMbl CUHCIICHHS, TEPEBOJI YHCEI MEXKITY
STUMU CUCTeMaMU. Apu(MeTHIEeCKUE ONepaliiy B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

2.7

Hpe,[[CTaBJ'IeHI/IC LEJIBbIX U BCUHICCTBCHHBIX YHUCCII B IIaMATHU KOMIIBIOTEPA

2.8

KomupoBanue tekcroB. KomupoBka ASCII. OpnobGaiithpie komupoBku. Ctanmapt UNICODE.
Komuposka UTF-8. Onpenenenne nHGOPMAIMOHHOTO 00beMa TEKCTOBBIX COOOIIECHUH

2.9

KomupoBanue wnzobpaxkenuii. OneHka WHPOPMALMOHHOTO 00BEMa PACTPOBOTO TpauUEcKOro
M300paXkeHUs MpHU 33JaHHOM pa3pelieHnH W TIyOumHe KoaupoBaHus 1Beta. KomupoBaHue 3ByKa.
Onenka nHGOPMALIMOHHOTO 00beMa 3BYKOBBIX JAHHBIX MPH 33JaHHBIX YaCTOTE TUCKPETH3AIUU U
Pa3psAIHOCTH KOAUPOBAHMS

2.10

Anrebpa noruxku. BreickasbiBanud. Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTH JIOTHYECKHX
ONepalvil  «OU3BIOHKLHSY», «KOHBIOHKIUA», «UHBEPCHUS», <« MMIUIMKALUD», <«OKBUBAJICHLHUS.
Jlornueckue BbIpaKeHUS. BBIYNMCIIEHHE JIOTMYECKOrO0 3HAYEHHUS COCTABHOIO BBICKA3BIBAHUS IIPH
M3BECTHBIX 3HAUEHMSX BXOIIMX B HErO AJIEMEHTAPHBIX BbICKa3bIBaHMN. TaONHIlbl MCTUHHOCTH
JIOTUYECKUX BBIPOKEHUU. Jlornueckue omnepanuud M Olepalud HajJ MHOXecTBamu. I[Ipumepsl
3aKOHOB aJreOphl JOTMKH. DKBUBAJIIEHTHBIE MPE0Opa30BaHMsl IOTHUECKUX BbIpaxkeHui. Jlornueckne
¢ynkuuu. IlocTpoeHue JOrM4ecKoro BBIPaXKEHHUS € AaHHOW Tabiuued MCTUHHOCTU. Jlormueckue
aneMeHThl komnbtotepa. Tpurrep. Cymmarop. [locTpoeHue cxembl Ha JIOTUYECKUX AJIEMEHTaX IO
JIOTHYECKOMY BBIPAKEHHIO. 3aMHUCh JIOTHYECKOTO BBIPAKEHUS IO JIOTHYECKOU CXeMe

NudopmaninoHHbIe TEXHOJIOTUN

3.1

TexctoBelit mpoueccop. PemaktupoBanue u dopmarupoanue. IlpoBepka opdorpabuun u
rpamMaTtuku. CpeicTBa MOWCKa M aBTO3aMEHBI B TEKCTOBOM ITpolieccope. Vcmonp3oBaHue CTUIICH.
CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMeHTHl. CHocku, ornaBieHue. OOladyHble CEpPBHCHI.
Komnnekrusnast pabora ¢ JokyMeHTOM. IHCTpyMEHTHI pelieH3UpOBaHMs B TEKCTOBBIX MPOLIECCOPaX.
HenoBast mepermcka. Pedepar. [lpaBuma nuTHpOBaHHMS HCTOYHHUKOB U OGOPMIICHHS
oubnuorpaduueckux ccbutok. OdopmMileHre CrucKa JUTepaTyphl

11-ii kacc
IIpoBepsiemblie TpeOOBaHus K pe3yjbTaTam ocBoenusi OOII

NpOBePsAIEMOro
pe3yJibTara

Kon .
IIpoBepsiembie npeaMeTHbIE pe3yJbTaThl 0CBOCHUSA OCHOBHO

o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHEro 001ero 00pa3oBaHus
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ITo Teme «l{udpoBasi r(paMOTHOCTHY

1.1

Hanuuue npencraBieHnii 0 KOMIIBIOTEPHBIX CETAX U UX POJIA B COBPEMEHHOM MUDPE;
00 00mux mpuHIUNax pa3paboTku U GYHKIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHHIH

1.2

YMeHue  OpraHu3oBbIBaTh  JUYHOE  HH(POPMAIIMOHHOE  MPOCTPAHCTBO  C
UCIOJIb30BAaHUEM  Pa3lIMYHBIX  CPEACTB  UU(MPOBBIX  TEXHOJOTHUH;  MOHMMAaHUE
BO3MOXXHOCTeH  IU(POBBIX  CEPBUCOB  TOCYAAPCTBEHHBIX  yCAyr,  OH(PPOBBIX
00pa3oBaTebHBIX CEPBUCOB; MOHUMAHHWE BO3MOXHOCTEM W OTrpaHUYCHHN TEXHOJIOTHMA
UCKYCCTBEHHOT'O HHTEJUIEKTa B PAa3JIMYHBIX OO0NACTAX; HAJIM4YUe MPEICTaBICHUA 00
UCIIOJIb30BAaHUN HMH(POPMAIIMOHHBIX TEXHOJOTHH B Pa3IMYHBIX MPO(ecCHOHATBHBIX

cdepax

[To Teme «TeopeTnueckre OCHOBbI HHPOPMATHUKI

2.1

Bragenne TeopeTHYECKHM aImapaToM, IMO3BOJISIONIMM ONPEISISITh KpaTYalImui
IyTh BO B3BEIICHHOM Tpade M KOJIMYECTBO ITyTeH MEX/Iy BEPIIMNHAMU OPUEHTHPOBAHHOTO
aIMKJINYECKOro rpada

[To TeMe «ANTOPUTMBI M IPOTPAMMUPOBAHHE)

3.1

YMeHHe 4HuTaTh U NOHMMAaTh IIPOTrPaMMBbl, PEaJu3yIOIINE HECIIO0KHBIE AITOPUTMBI
00pabOTKM YHCIOBBIX M TEKCTOBBIX JaHHBIX (B TOM YHCIIE MAacCHBOB M CHMBOJBHBIX
CTPOK) Ha BBIOPAaHHOM JJIi HU3YYEHHUS YHHMBEPCAJIbHOM SI3bIKE IPOTrPAMMUPOBAHUS
BbIcokoro ypoBHs (Ilackans, Python, Java, C++, C#); ymMeHne aHaJIM3UPOBaTh AITOPUTMBI
C MCIIOJB30BaHMEM TaOJHUI[ TPACCUPOBKH; ONPEAEATh 0e3 MCIOIb30BaHUs KOMIbIOTEpa
pE3yJIbTaThl BBIIIOJHEHUS HECIOXHBIX NPOrpaMM, BKIIOYAKOIIMX LUKIBL, BETBICHUS U
MOAITPOTPAMMBI, TP 33JAHHBIX HCXOJHBIX JTaHHBIX

3.2

YMenue moauduuUpoBaTh TOTOBbIE MPOTrpamMMbl Ui pEIICHHWS HOBBIX 3ajad,
MCIIOJIb30BaTh UX B CBOMX IIPOrpaMMax B KaueCcTBE MOJANpPOorpaMM (mporenyp, ¢ yHKIu)

33

YMeHue peanu3zoBaThb JdTalbl pEHIEHMs 3aJad Ha KOMIIBIOTEPE; YMEHHUE
peaan30BbIBaTh HAa BBHIOPAHHOM JJIsi M3Y4YEHMs SI3bIKE IMPOrPAaMMHMPOBAHUS BBICOKOTO
ypoBHsi (Ilackanb, Python, Java, C++, C#) TumoBble anroput™mbl 0OpabOTKH YuUCENl,
YHCIIOBBIX IOCJIENI0BAaTEIbHOCTEM M MACCHUBOB: IPEACTaBICHUE 4YHCIAa B BUAe Habopa
IPOCTBIX COMHOXXMTEJNEH; HAXOXKIEHHE MAaKCUMalbHOM (MMHHUMAaJIbHOW) IUQPbI
HAaTypaJlbHOTO YHCJA, 3allUCaHHOIO B CHUCTEME CYMCIEHHS C OCHOBAaHUEM, He
npesblmaromuM 10; BeunciaeHre 000OIIEHHBIX XapaKTEPUCTUK 3JIE€MEHTOB MacCUBa WIIU
YHUCIOBOM MOCIEN0BATEIbHOCTH (CYMMBI, MPOU3BEIEHHUS CPEIHEro apu(pMeTH4YecKoro,
MUHUMAaJIbHOIO " MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA  DJJIEMEHTOB,
YIOBJIETBOPSIOUINX 3alaHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBa

ITo Teme «MHpOpMaLIIOHHBIE TEXHOIOTHI

4.1

YMeHHE HCIOIb30BaTh KOMIIBIOTEPHO-MAaTEMaTUYECKUE MOJCIM Ul  aHaIM3a
00BEKTOB M TPOLECCOB: (OPMYIHUPOBATH IEJIb MOJAEIMPOBAHUS, BBINOJHATH AaHAIN3
pEe3yNbTaTOB, IOJIYYEHHBIX B XOJ€ MOJEIUPOBAHUSA; OLEHUBATH aJE€KBATHOCTb MOJEIHU
MOJIEIUPYeMOMY OOBEKTY WIIM MPOIECCy; MPEICTaBIATh PE3yJIbTaThl MOACIUPOBAHUS B
HarJIsIHOM BHJIE

IIpoBepsiemble 3J1€eMEHTHI CO/IePKAHUS
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Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

[udposast rpaMOTHOCTH

1.1

[IpuHIUITBI TOCTPOCHKS U amnmapaTHbIE KOMIIOHEHThI KOMITBIOTEPHBIX ceTeil. CeTeBbIe MPOTOKOJIBI.
Cetp Untepuet. Aapecanus B cetu UutepHeT. CuctemMa JOMEHHBIX UMEH

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

Monenmn u wmoxpenupoBanue. lLlenn wmopenupoBanus. COOTBETCTBHE MOJCIU MOJCIHPYEMOMY
00beKkTy wmiaM mpoueccy. Dopmanmuzanus NPUKIAIHBIX 3anad. [IpencraBiieHHe pe3ysbTaToOB
MOJICIIMPOBaHUs. B BHUZC, YIOOHOM JUIsi BOCHPUATHS YeJIOBEeKOM. [ 'paduueckoe MpencTaBicHHE
JAHHBIX (CXEMBI, TAOJIHIIBI, TPa)UKH)

22

I'padppl. OcHoBHble ToHATHSA. Bunel rpadoB. Pemenue anropuTMuyeckux 3ajad, CBSI3aHHBIX C
aHam3oM rpadoB (IMMOCTPOEHHE ONTHMAIBHOTO ITYTH MEXIy BepIIMHaMHu rpada, ompeneneHue
KOJINYECTBA PA3IMUHBIX MyTeH MKy BEpLUIMHAMU OPUEHTUPOBAHHOTO ALMKIMUYECKOro rpada)

23

HepeBbsi. bunaphoe naepeBo. JluckpeTHble WIpbl JBYX HWIPOKOB C TMOJIHOM uHH(popmanueil.
[loctpoenue nepeBa mnepedbopa BapuUaHTOB, ONUCAHUE CTPATETMU HWIPbl B TaOIUM4HON (opMme.
Bemrpeimneie  crparerun. Vcemons3oBanue TpadoB M I€pEBbEB NpPU OMUCAHUU OOBEKTOB U
IIPOLIECCOB OKPYXKAIOLIET0 MUpa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

OnpeneneHre BO3MOXHBIX —Pe3yJIbTaToB pabOThl MPOCTEHIIMX  AITOPUTMOB  YIIPABJICHUS
WCIIOJIHUTENISIMA M BBIUUCIUTEIBHBIX anropuT™MoB. OnpesiesieHne NCXOIHBIX JaHHBIX, P KOTOPBIX
QJIITOPUTM MOXKET J1aTh TPeOYyeMbIi pe3yabTaT

32

Oranel peleHns 3a1a4d Ha KoMnbrotepe. S3bik nmporpamMmupoBanus (Ilackans, Python, Java, C++,
C#). OcHOBHbIE KOHCTPYKIIMM SI3bIKa IPOrpaMMHMpOBaHUs. THIBI JNaHHBIX: LEJIOYHCICHHBIE,
BELIECTBEHHBIE, CHMBOJIbHBIE, JIornuecknue. BeTBinenus. CoctaBHble yclIoBUs. LIMKIBI C YCIOBHEM.
[ukinel no nepemeHHoi. Mcnonp3oBanue Tabiuil TpacCHPOBKU

3.3

PazpaboTka u mporpaMMHasi peaau3aius alfOPUTMOB PEIICHUS] TUMIOBBIX 3a/1a4 0a30BOTO YPOBHS.
[Ipumeps! 3aa4: anropuTMbl 0OpaOOTKH KOHEUHOM YMCIOBOM MOCIEAO0BATEIHHOCTH (BBIUYUCICHUE
CyMM, TPOM3BEICHHI, KOIWYECTBA DJIEMEHTOB C 3a/laHHBIMH CBOMCTBAMHM), ajJTOPUTMBI aHAIN3a
3aMMcy Yucell B MO3UIIMOHHON CUCTEME CUHCIICHUS, alTOPUTMBI PEIIEHUs 3a]]a4 METOI0M Tiepedopa
(ToucK HauOOMBIIETO OOIIETO ACTUTENS ABYX HATYPATbHBIX YHCEN, IPOBEPKA YKCIIA HA MMPOCTOTY)

34

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble (YHKIMM S3bIKa MPOTPAMMHUPOBAHUS IS
00pabOTKN CUMBOJIBHBIX CTPOK

3.5

TabnuuHble BETUYHMHBI (MACCHBBI). ANTOPUTMBI paOOTHI C dJIEMEHTAMH MAacCHBa C OJTHOKPATHBIM
MIPOCMOTPOM MAaCCHBa: CYMMHPOBAHHE OJJIEMEHTOB MAacCHBa, MOJICYET KOJIHYECTBA (CyMMBI)
JJIEMEHTOB MAaCCHBa, YIOBIETBOPSAIOIINX 33JaHHOMY YCJIOBHIO, HAaXOXJACHHE HanOONbBIIEro
(HaI/IMeHI)HIeFO) 3HAYCHHA DJIEMCHTOB MacCCHBA, HAXO0XACHHUEC BTOPOro IO BEJIMYUHE HanOOJIBIIIETO
(HaMMEHBINIETO) 3HAYCHUS, JIMHCWHBIM ITOMCK 3JIEMEHTA, IMEPECTaHOBKAa JJIEMEHTOB MacCHBAa B
obparHoM Tmopsike. COpPTHPOBKAa OJHOMEPHOTO MaccuBa. IIpocTeie MeETOABl COPTHPOBKH
(Hanmpumep, METOI IMy3bIphKa, METO BRIOOpA, COPTHPOBKA BCTaBKamu). [loamporpamMmmel

WNudopmannoHHbIe TEXHOIOTHH

Ananmu3 naHHbIX. OCHOBHBIE 3aJa4ydl aHalM3a JIaHHBIX: TMPOTHO3UPOBAaHME, Kiaccu(ukamms,
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KJIaCTepHU3aIys, aHAIN3 OTKJIOHEHUH. [locnenoBaTenbHOCTh PEMICHHS 3a/1au aHau3a JaHHBIX: cOop
MEePBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KayecTBa JaHHBIX, BHIOOP W (M) TOCTPOCHUE MOJIEIH,
peoOpa3oBaHue JAHHBIX, BU3YAIH3AIUs JaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB

Ananuz JaHHBIX C IIOMOIIBIO  J3JICKTPOHHBIX Ta6J'II/ILI . Brrancnenue CYMMBI, CpCIHETO

4.2 o
aprupMETHIECKOTro, HanOOJIBIIIET0 U HANMEHBIIIETO 3HAYCHUH Jrana3oHa
KommnbrorepHo-mMaremaTuueckue MOJICIIH. OTaIbl KOMITbIOTEPHO-MAaTEMAaTHUYECKOTO
4.3 MOJICTTUPOBAHUS: MOCTAHOBKA 33/1a4H, pa3pad0TKa MOJEIN, TECTUPOBAHUE MOJIEIIN, KOMITLIOTEPHBIN
SKCIEPUMEHT, aHAJIU3 PE3yIbTAaTOB MOJIETUPOBAHUS
4.4 UuciieHHOE pelIeHre YpaBHEHUH ¢ TTOMOIIBIO T10100pa rmapameTpa
Tabnuunblie (pensiroHHbIC) 0a3bl JaHHBIX. TabiMIa - MpeacTaBIeHUE CBEACHUN 00 OJHOTHUITHBIX
oonektax. [lone, 3anuce. Kimrou Tabmunel. Pabora ¢ roToBoii 0a30¥ JaHHBIX. 3alloiaHEHHE Oa3bl
4.5 nanHbIX. [louck, copTupoBKa U QUIBTpanus 3amuceid. 3ampockl Ha BEIOOPKY JAaHHBIX. 3alpOChl €

napameTpamu. Berumcisemsie mosis B 3ampocax. MHororabnuuHbie 0a3bl JaHHBIX. THIBI CBsI3EH
MeX Ty Tabaumamu. 3ampockl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

IIposepsiembie Ha EI'D no nndopmarnke TpedoBanus K pesyabtaram ocsoenust OOII COO

Hns mposenenuss EI'D mo mHpopMaTtuke HCIONB3yeTcs NepedeHb (Koau(uKaTtop) MpOBEpSEMBIX
TpeboBanuii k pesynbraraMm ocBoeHus OOII COO u nepeyeHb IEMEHTOB COIePKaHUS.

Ilepeuensb (konudukaTop) nposepsieMbIX TpeboBaHMil K pedyjabTaTtaM ocBoenuss OOIl COO

Kox
IIpoBepsiemble TpeGOBaHHSI K NpeIMeTHbIM pe3yJbTaTaM OCBOEHHA
NpOBepPsIeMoOro . .
OCHOBHOI1 00pa30BaTEJILHOM NPOrPAMMBI CPeIHEro 001ero 00pa3oBaHus
TpedoBaHuUs
1. 3HaTh (MOHUMATB)
[loHnMaHMe OCHOBHBIX MPHUHLUIIOB YCTPOHCTBA U  (QPYHKIHMOHUPOBAHMS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHIUH pa3BUTHSA
1.1 KOMITBIOTEPHBIX TEXHOJIOTUH; BIaJCHUE HaBbIKaMU paOOThl C ONEpalMOHHBIMU
CUCTEMaMHU M OCHOBHBIMM BHJIaMU TPOTPAaMMHOIO OOecreueHust JUisl pellieHus
y4eOHBIX 3aj1a4 [0 BHIOPAHHOM crienuanu3aniu
12 Hanmnune npeacraBieHuit o  0a30BBIX  NPHHLIMIAX  OpPraHU3alMd U
’ (YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTel
13 [loHnMaHWe OCHOBHBIX TPUHIMIIOB JUCKPETHU3AIMN  PA3JIMYHBIX  BHIIOB
' uHbopMarmn
[lonumanue 0a30BBIX aNTrOPUTMOB OOpaOOTKM UYHCIOBOW U  TEKCTOBOM
nH(popManuu (3aUCh YUCEN B MO3ULMOHHON CUCTEME CUHMCIIEHUS, IETUMOCTh LENbIX
1.4 qucell; HaXOXJEHHE BCEX IMPOCThIX YHCENl B 3a/JaHHOM JHana3oHe; 00paboTka
MHOTOPAa3pAIHBIX LEIbIX YHCEN; aHAIU3 CUMBOJIBHBIX CTPOK U JIPYTHX), aJlTOPUTMOB
MOMCKA U COPTUPOBKHU
L5 3HaHue (PYHKIMOHAIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAIBHBIX CPEJCTB CPEJIbI
’ pa3paboTKu
16 Brnanenne oCHOBHBIMHU CBECHHSIMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CpEACTBaX
) Co3/1aHust U paboThl C HUMU
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1.7

IloHuMaHue BO3MOXKHOCTEM M OIPaHUYCHUN TEXHOJIOTHH WCKYCCTBEHHOIO
MHTEJUIEKTa B Pa3IMYHbIX 00JACTAX; HAJMYUE TMPEACTABICHUH 00 HCIOIB30BAHUU
MH(GOPMAIMOHHBIX TEXHOJIOTUN B Pa3IHMYHBIX MPO(pEecCHOHABHBIX chepax

1.8

BrnageHue  TEOpeTHMYECKMM  ammapaToM,  IO3BOJISIONIMM  OCYIIECTBIIATH
IIPEICTaBICHUE 3aJaHHOIO HAaTypaJbHOI'O YMCIIA B PA3JIMYHBIX CUCTEMAaX CUUCIICHUS;
BBINOJIHATE MPE0OpPa30BaHUsl JOTMUECKUX BBIPAKCHUH, MCIONB3YS 3aKOHBI aureOpsl
JIOTHKH; OIPENENIATh KpaTyalluii myTh BO B3BEIIEHHOM rpad)e U KOJIWYECTBO IyTEH
MEXy BEpPIIMHAMUA OPUEHTUPOBAHHOTO allUKINYECKOTro rpada

VYMeThb

2.1

YMeHHUe HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHYECKUE MOJICTH Ul aHaIHu3a
OOBEKTOB M TPOIECCOB: (POPMYIHPOBATH IENIb MOJACIUPOBAHUS, BHITIOIHATH AHAIU3
PE3YIbTATOB, MOJTYYCHHBIX B X04€ MOJCINPOBAHNA, OUCHUBATL aACKBATHOCTE MOACIIN
MOJICTTUPYEMOMY OOBEKTY HJIM MPOIIECCY; MPEACTABIATh PE3YIIbTaThl MOICTHPOBAHHSI
B HAIISHOM BHUJIC

22

YMmenne — kiacCHPUUIUPOBATH ~ OCHOBHBIE  3aJayd  aHaIM3a  JIaHHBIX
(mporHo3upoBanue, Kiaccuukanys, KjIacTepusanus, aHaIu3 OTKIOHEHHH); TOHUMATh
MOCJIeIOBATEIBHOCTh PEUICHUs 33734 aHAIM3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX,
OYMCTKAa M OLIEHKAa KadecTBa JaHHBIX, BBIOOpP H (WJIM) IOCTPOEHHE MOJIENH,
npeoOpa3oBaHue JaHHBIX, BU3YyaIU3alsl JaHHBIX, HHTEPIIPETALUs pe3yJbTaToB

23

YMenue omnpenensaTh HHPOPMAIMOHHBIA OO0BEM TEKCTOBBIX, I'padHUecKUx H
3BYKOBBIX JTAHHBIX NP 3aJaHHBIX MapaMeTpax NUCKPETHU3ALUH. Y MEHHUE ONPEAENISITh
CPEAHIOK CKOPOCTh MEPEAAYH TAHHBIX, OEHUBATh N3MEHEHUE BPEMEHU MEPEIAYN MPH
M3MEHEHUU UHPOPMAITMOHHOTO 00BhEMa TAHHBIX M XapaKTePUCTUK KaHaja CBSI3U
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YMeHne CTpouTh KOj, 00€CTeunBaIOIINi HAUMEHBIITYI0O BO3MOXHYIO CPEIHIOIO
JUTHHY COOOIIEHUS MTPU U3BECTHOWU YaCTOTE CUMBOJIOB

2.5

YMeHue HCIOob30BaTh pu pCHICHUHN 3aJayd CBOMCTBA HO3I/II_[PIOHHOI>'I 3allucu
YuCCJl, aJITOPUTMBI ITOCTPOCHUA 3aIllMCU YUCIIA B HO3PII.[HOHHOI>1 CHUCTCMEC CUHHCIICHHUA C
3aIaHHbIM OCHOBAaHHUEM U IMOCTPOCHUA 4YHCJIA 110 CTPOKE, coz[epxcameﬁ 3aIucChb 3TOro
qyucia B HOSI/IHI/IOHHOI\/'1 CUCTCME CUHUCICHUA C 3aJaHHBIM OCHOBAaHUCM; YMCHHC
BBIIIOJIHATH apI/I(bMeTI/I‘—IeCKI/Ie onepanr B IO3UIUOHHBIX CUCTEMAX CYHUCIICHUA

2.6

YMmenue CTPOUTH JIOTHYCCKOC BBIPAKCHUC B JU3BbIOHKTUBHON M KOHBbIOHKTHBHOM
HOPMaJIbHBIX (bopMax o 3aJaHHOI Ta6J'II/II_IC HCTHUHHOCTH, HCCJIICAO0BATHb 00J1acTh
HUCTUHHOCTH BBICKA3bIBAHUA, COACPIKAILICTO IICPEMCHHBIC, PCHIATh HCCIIOKHBIC
JIOTUYCCKHUEC YPABHCHUA

2.7

YMeHue pemaTh alropUTMHUYECKHE 3a/ladM, CBS3aHHBIE C aHaIM30M TpadoB
(3a1auM MOCTPOEHMs] ONTHUMAJIBHOIO MYTH MEXAy BEepIIMHaMHU Tpada, ompeaeraeHus
KOJIMYECTBA  PA3NIMUYHBIX  IyTed  MEXAYy  BEpIIMHAMU  OPUEHTHUPOBAHHOTO
alMKJINYECKOTo rpaga)

2.8

YMeHHE HCNOIb30BaTh JE€PEBbs NMPHU AHAIU3E U IMOCTPOCHUM KOAOB M JUIS
MpeacTaBieHus] apuMETHUECKUX BBIPAKEHUN, MpPU pEUIeHHH 3aJad I[OMCKa H
COPTHUPOBKHM; YMEHHE CTPOMTH [JEPEBO UIPhl IO 3aJaHHOMY alrOPUTMY;
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pa3pabarbIBaTh 1 0OOCHOBHIBATh BBIMTPHIIIHYIO CTPATETUIO UTPHI

2.9

YMeHue aHanu3upoBaTh aITOPUTMBI C UCHOJIB30BaHUEM TaOJIHI] TPACCUPOBKU;
OTpeeNsaTh 0€3 MCIONIb30BAHUS KOMIIBIOTEpPA PE3YJIbTAaThl BHIOJHEHUS HECIOKHBIX
MpOrpaMM, BKJIIOYAIOIIMX IIMKJIbI, BETBJIEHUS M MOANPOTPaMMBbI, IMPHU 33JaHHBIX
MCXOJHBIX TaHHBIX

2.10

YMeHue onpenensiTh CI0KHOCTh HM3y4aeMbIX B Kypce 0a30BBIX alTOPUTMOB
(cymmMupoBaHUE 3JIEMEHTOB MacCUBa, COPTUPOBKA MAacCHBa, EPeOOPHBIE AITOPUTMBIL,
JIBOMYHBIM TOUCK) W TPUBOAUTH MPUMEPbl HECKOJIBKHX aJIrOpPUTMOB pPa3HOU
CJIOKHOCTH JIJISl peLIeHUsI OHOM 3a7aun

2.11

Brnagenne yHUBEpCANbHBIM SI3BIKOM TIPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npencraBieHussMu O 0a30BBIX THUIAX JAHHBIX H
CTPYKTypax JaHHBIX; YMEHHUE HCIOJIh30BaTh OCHOBHBIC YIIPABISIOMINE KOHCTPYKIIUU;
YMEHHUE OCYIIECTBIATh aHAIU3 MPEUIOKEHHON MPOTPaMMBI: OIPEICINIATh PE3YIbTAThI
paboThl TPOrpaMMbl P 3aJaHHBIX MCXOJHBIX JAHHBIX; ONPEACIATh, MPH KaKUX
WCXOJHBIX JAHHBIX BO3MOJXKHO IIOJIyYCHHE YKa3aHHBIX pE3YJIbTAaTOB; BBISBISITH
JIaHHBIE, KOTOPhIC MOTYT MIPUBECTH K OMIMOKE B paboTe NMporpaMMsr; (OpMyIHpOBATh
MIPEITIOKEHUS TI0 YIYUIICHUIO TIPOTPaMMHOTO KOJia

2.12

YMeHue  peanu3oBbIBaTH  Ha  BBIOPAHHOM  JUIsl  W3YYEHHUS  SI3BIKE
nporpaMMmupoBanust Beicokoro ypoBHs (Ilackanw, Python, Java, C++, C#) tumnoBbie
aIrOpuTMBl  00pabOTKM 4YMCEN, YHUCJIOBBIX MOCIEAOBATEIbHOCTEH M MacCHUBOB:
Mpe/ICTaBJICHHEe 4YWCiIa B BUAE HaOOpa MPOCTBIX COMHOXXHUTENEH; HaXOXICHHE
MaKCUMaJIbHOW (MUHUMAJIBHOMN) IU(PBI HATYPAIbHOTO YKCA, 3alIMCAHHOTO B CUCTEME
CUHCIICHMs] C OCHOBaHHMEM, HemnpeBblmamuM 10; BbYHCICHHE O00OIIEHHBIX
XapaKTEPUCTUK SJIEMEHTOB MacCHBa WJIM YHCJIOBOW IOCJIEAOBATEIBHOCTH (CYMMBI,
MPOM3BENICHUS CpeAHEro apuMETUYECKOro, MHUHUMAIBHOTO M MAaKCUMaJIbHOTO
JJIEMEHTOB, KOJHYECTBA JJEMEHTOB, YAOBIETBOPSAIOIINX 3alaHHOMY YCJIOBHUIO);
COPTHUPOBKY 3JEMEHTOB MAacCHBa; YMEHHME HCIIOJIb30BaTh B MporpaMMmax JaHHbIE
pPa3IMYHBIX TUIIOB C YYETOM OIPAaHMYEHUM HA JMAMA30H UX BO3MOXKHBIX 3HAYEHUU,
MPUMEHITh TPU PEUICHUH 33]a4 CTPYKTYphl HaHHBIX (CIHMCKH, CJIOBapH, CTEKH,
ouepeau, NIePEBbs); MPUMEHSTh CTAaHJAAPTHBIE M COOCTBEHHBIE MOANPOTPAMMBI IS
00pabOTKH YMCIIOBBIX JAHHBIX W CHUMBOJIBHBIX CTPOK; HCIIOJB30BaTh MPH pa3paboTKe
nmporpaMM OHMOJTMOTEKH TOMPOTpaMM; YMEHHE WCIIONIh30BaTh CPEICTBA OTIAJKH
MporpamMM B Cpezie MPOTPaMMUPOBAHUS

2.13

YMeHue MCIoNb30BaTh dJICKTPOHHBIC TAOIHIIBI IS aHalW3a, MPEACTaBICHUS U
00pabOTKHU JaHHBIX (BKIIOYasi BBIOOP ONTUMATBHOTO PEIIeHUs, TOJ00p TUHUH TPEH A,
pemeHue  3adad  MNPOTHO3WUPOBAHMS);  YMEHHE  HMCIOJb30BaTh  TaOJIMYHBIC
(pensiiiioHHbIe) 6a3bl JAaHHBIX U CIIPABOYHBIE CUCTEMBbI

2.14

YMeHue OpraHu30BBIBaTH JUYHOE HWH(GOPMAIMOHHOE IMPOCTPAHCTBO C
WCIOJIb30BAHUEM  PA3NUYHBIX CPEACTB IUQPPOBBIX TEXHONOTWH; IMOHUMAaHHE
BO3MOYKHOCTEH  LM(POBBIX CEPBUCOB  TOCYNAPCTBEHHBIX  YCIyr, IH(POBHIX
00pa3oBaTeNbHBIX CEPBUCOB

Ilepedyenn 31eMeHTOB cofepkaHusi, IpoBepsieMbIX Ha EI'D no nungopmartunke

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS
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[{udpoBast rpaMOTHOCTH

1.1

OcHOBHBIE TCHACHIUNU Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. Hapannem,HHe BBIYHCIICHHUA.
MHOFOHpOHCCCOpHHe CHUCTCMBI. Pacnpez[eneHHHe BBIYHUCIINTCIBHBIC CHCTEMbI H 06pa60TKa
0OIBIINX JaHHBIX

1.2

[IpuHIUIIBI TIOCTPOEHUS U allapaTHble KOMIIOHEHTHI KOMIIbIOTEpHBIX ceTeil. CereBble
nportokoiibl. Cetb MHTEpHET. Afpecanus B cetu Mutephet. [IpoTokonsl creka TCP/IP. Cucrema
NOoMeHHEIX uMeH. Pasnenenue IP-ceTu Ha IToacETH C IIOMOIILI0O MAacOK OICETEH

1.3

QaiinoBass cuctema. [lonck B (aiinoBoit cucreme. [IpHHIMITBI pa3MeIIeHUs W HWMEHOBAHUS
¢aiinos B noiarospeMeHHoi namsaty. Llabnons! 11 onucanus rpymi (hailioB

1.4

CKOpOCTB nepcaaun NaHHBbIX. 3aBHCUMOCTh BPEMCHHU II€p€aadu OT I/IH(bOpMaI_II/IOHHOl"O obbeMa
JaHHbIX U XapaKTCPHUCTUK KaHaJla CBA3U

1.5

HIudpoanue nanapx. CHMMETpUYHBIE U HeCUMMeTpU4HbIe UG oI [Lndper mpocToii 3aMeHBI.
HIudp Lesaps. Hludpp Buxenepa. Anropurm mmppoBanus RSA

1.6

KOI[BI, ITO3BOJIAIOIINC O6H3py>KI/IBaTB H HUCIIPABJIIATH OH_II/I6KI/I, BO3HHKAIOIIUEC IIpU IICpcaadyc
JaHHBIX. PaccTossHue X>MMUHTA. KOI[I/IPOBaHI/Ie C IIOBTOPCHUCM OUTOB. KO,Z[H XOMMUHTa

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

JlBonyHoe koaupoBaHue. PaBHOMepHbIE 1 HEpaBHOMEpHBIE KOJibl. JlekoaupoBaHue cooOIIeHuil,
3allMCaHHBIX C IIOMOIIBIO HEPAaBHOMEPHBIX KOJOB. YcioBue Pano. [loctpoeHne oqHO3HAYHO
JIEKOIMPYEMBIX KOJIOB C TOMOIIBIO JepeBa
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Teoperuueckne MOAX0/bI K OLIEHKE KoludecTBa HHpopMarui. EAMHUIBI H3MEpeHus: KOJIM4ecTBa
uHpopmanuu. AndaBUTHBIM MOIXOJ K OLEHKE KOJIMUYECTBa MH(pOpMAIMU. 3aKOH aJIIUTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTh. Popmyna llleHHOHA

2.3

Cucremsl cuncieHus. Pa3BepHyTas 3amuch LENbIX U APOOHBIX YUCEN B MO3WLMOHHON CHCTEME
cuncinenus. CBONCTBa MO3MLMOHHOW 3alMCH YHUCJA: KOJMYECTBO LU(P B 3alMCH, MPHU3HAK
JEJIMMOCTH 4HCJIa HA OCHOBAHUE CUCTEMBI CUMCIIEHMs. AJITOPUTM IIEPEBOJIA LIE€JI0ro ynucia u3 P-
UYHOM CHCTEMBI CUMCIIEHUS B JECATUYHYIO. AJITOPUTM IepeBojia KOHeYHOW P-uuHOW npobu B
JECATUYHYIO. AJITOPUTM TEPEBOJA LEIOr0 YHUCJAa U3 JECATUYHOM CHCTEMBbl cuucieHus B P-
nyHyto. [lepeBon KoHeyHOW necsATU4YHON Apodbu B P-munyro. JIBowuHas, BocbMepUYHas U
HIeCTHAJIIaTepUYHAs] CUCTEMBbl CUMCIICHUS, CBSA3b MEXAY HUMH. ApHUQMeTHUECKHEe OIepaluy B
MTO3UIIMOHHBIX CHCTEMAX CUUCIICHUS
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Tpoana;I YPaBHOBCIICHHAA CUCTEMA CUHUCIICHUA. I[BOI/I‘-IHO-I[CCHTI/I‘-IHa}I CUCTEMA CUUCIICHUA

2.5

KomupoBanue tekctoB. Komupoka ASCII. Omno6aiitaeie komupoBku. Ctanmapt UNICODE.
Komuposka UTF-8. Onpenenenue nadHOpMarmoHHOT0 00beMa TEKCTOBBIX COOOIIEHUH

2.6

KoaunpoBanue mzobpaxenuii. OneHka uHGopManumoHHOT0 oObeMa rpaduuecKux MaHHBIX MPH
3a/laHHBIX Pa3pelIeHUH U TTyOuHe KOAUPOBaHUS 11BeTa. [[BeToBBIC MOIEH.

KomupoBanue 3Byka. OrieHka MH(POPMAIMOHHOTO 00BEeMa 3BYKOBBIX JaHHBIX TMPH 3aJaHHBIX
4acTOTE IMCKPETU3aLUU U Pa3psSAHOCTH KOJIUPOBAHUS

2.7

Anrebpa noruku. [lonsTue BricKka3biBaHus. Bricka3biBaTenbHbIe GOPMBI (TTpenukaThl). KBaHTOpHI
CYIIIECTBOBAHUS M BCEOOIIHOCTH.
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Jlornueckne onepanuu. TaOnuubl ucTUHHOCTH. Jlornyeckue BblpaxkeHus. Jlormueckue
TOXJeCTBa. JlJornueckue onepanuu 1 ONepaluy HaJl MHOKECTBAMU.

3akoHBl anreOpbl JIOTMKH. OKBUBAJICHTHBIE TNPEOOPAa3OBaHMS JIOTUYECKUX  BBIPAKCHH.
Jlornueckue ypaBHEHUs U CUCTEMBI YPABHEHUIA.

Jlornueckue (yHKOMHM. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTMUECKMX (QYHKUMH OT
KOJIMYECTBA API'YMEHTOB.

KanoHnnyeckue (popMbl JIOTHYECKUX BBIPAKEHUN

2.8

COBepH_ICHHBIG JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHLBIC q)OprI, AJIITOPUTMBI  UX
MMOCTPOCHUS 110 Ta6n1/1ue HUCTUHHOCTHU

2.9

Jlormyeckue »yeMeHTHI B cocTtaBe KommbloTepa. Tpurrep. Cymmarop. MuoropaspsaHblil
cymmarop. IlocTpoeHue cxeM Ha JIOTUYECKUX OJJIEMEHTaX [0 3aJlaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aMKCh JIOTHYECKOTO BBIPAYKEHUS T10 JIOTHYECKOM cXeMe

2.10

Mogaenu u MonenupoBanue. Llenu monenupoBaHus. AJEKBATHOCTh MOJCIU MOACITHUPYEMOMY
00beKkTy win mpoueccy. dopMmanuzanus NPUKIAAHBIX 3anad. [IpencraBiieHHe pe3yabTaToB
MOJICIIMPOBAHMS B BUJE, yIOOHOM JIJIsi BOCHPUATHUS YeOBEKOM. ['paduueckoe mpeicTaBiIcHHe
JIAHHBIX (CXEMBI, TAOIHIIBI, TPA()UKH).

2.11

[IpencraBieHue LEIbIX YUCEN B MAaMATH KoMIbioTepa. OrpaHMUYEHHOCTh JMalia30Ha YUCell MpHU
OTrpaHMYEHUH KOJIMYECTBA pa3psnoB. llepenonnenne pa3psaaHoi ceTku. be33HakoBbIe U 3HAKOBbBIE
JaHHble. 3HAKOBbIM OMT. J[BOMYHBINA JOMOJHUTEIbHBIN KOJI OTpULIATENIbHBIX yucel. [Toburossie
jgoruyeckue omnepauuu. Jlornueckuid, apudpmernueckuit u nukianueckuil cipuru. [lndposanue ¢
MIOMOIIBI0 TOOUTOBOM omnepanuu «uckioyatommee NI »

2.12

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBLIX YHCCII B MaMATU KOMIIBIOTCPA. 3Haqa1ua${ 4aCTb U TMOPAI0K
qucia. I[I/IaHaSOH 3HAYECHHUH BEIIECTBEHHBIX YHCEIl. HpO6HCMBI XpaHCHUA BCHICCTBCHHBIX YUCCII,
CBA3AaHHBIC C OI'PAHUYCHUCM KOJIMYECTBA Pa3pAd0B. Breimonxnenue onepauﬂﬁ C BCIICCTBCHHBIMU
YucCiIaMH, HAKOIIJICHUC OIIMOOK ITPpU BBIYUCJIICHUAX

2.13

I'padsr. OcHoBHbIE TOHATHA. Buasl rpadoB. Onucanue rpad)oB ¢ MOMOIIBI0 MAaTPUIl CMEXKHOCTH,
BECOBBIX MATpHII, CIHUCKOB CMEXKHOCTH. PeleHue alropuTMHYeCKuX 3ajad, CBS3aHHBIX C
aHanu3oM TpadoB (MOCTPOCHHE ONTHUMAIBLHOTO MYTH MEXAY BepIIMHAMU Tpada, ompeaeseHne
KOJIMYECTBA Pa3IMYHBIX MyTeH MEXAy BEpPIIMHAMU OPUEHTHPOBAHHOTO AlUKINYECKOro rpada)

2.14

HepeBwsi. bunapnoe nepeBo. JlepeBbst moumcka. CrnocoObl 00xoma nepesa. llperncraBrieHue
apuMeTHyecKux BbIpakeHM B Buae naepeBa. lcmonbzoBanue rpadoB U JEpeBbEB NpU
OMKMCAaHUU OOBEKTOB U MPOLIECCOB OKPYKAIOIIEro MUpa

2.15

JlMckpeTHbIE UTPBI JIBYX WIPOKOB € MOiHOM uH(opmanueil. Iloctpoenue nepeBa mepedopa
BapUaHTOB, ONMCAHME CTPATETHH WUIPbl B TAOIMUHOU (hopMme. BBIUTPHIIIHBIE U TPOUTPHIIIHBIE
MO3ULIMH. BBIMTPBIIIHBIE CTpAaTEruu

2.16

CpenctBa  MCKYCCTBEHHOTO  WHTeNNeKTa. HMaeHTudukanums W TMOUCK  M300paKeHHIA,
pacmo3HaBaHue JuIl. VCIoNb30BaHHE METOJIOB HMCKYCCTBEHHOTO HHTEIUIEKTa B OOYYaroMIMX
cuctemax. Mcnonp30BaHnE METOJIOB UCKYCCTBEHHOT'O MHTEIIEKTa B poOoTOoTexHUKE. HTEepHET
Beueil. Heliponnsle cetu

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Qopmanusanuss MOHATUA anroputMa. Mamuba TeOpUHra Kak YHHBEpCajdbHas MOJEIb
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BBIYHUCIICHUN

3.2

OneHKka CIOXKHOCTH BBIYHCICHHA. Bpems paboTel m 00bEeM HCIONB3YEMOW MaMsITH, HX
3aBHCUMOCTh OT pa3Mepa HUCXOIHBIX JaHHBIX. OIleHKa aCUMOTOTUYECKOW CIIOKHOCTU
QITOPUTMOB. AJNTOPUTMBI TOJUHOMUATIBHON clloKHOCTH. [lepeGopHbie anroputmsl. [Ipumepst
Pa3IMYHBIX AITOPUTMOB PEIICHUS OJHOM 33/1a4u, KOTOPbIE UMEIOT Pa3IUYHYIO CII0)KHOCTh

3.3

OnpezneneHre BO3MOXKHBIX PE3YJIBTATOB pabOThl MPOCTEHININX aJTOPUTMOB  YIPABICHHS
UCIIOJHUTENIIMA W BBIYUCIHUTEIBHBIX aNropuTMoB. OmnpenesneHrne HUCXOAHBIX JIaHHBIX, IPHU
KOTOPBIX QJITOPUTM MOXKET JaTh TPEOYEMBbIil pe3ybTaT

3.4

Anroput™Mbl  00paOOTKM HATypajbHBIX YHCEN, 3alMCaHHbIX B TO3WLIUOHHBIX CHCTEMax
CUMCIICHUS: pa30MeHHe 3aluCH 4YHUCiIa Ha OTAETbHbIE LUDPBI, HAXOXKICHHE CYMMBI U
IIPOU3BEICHUS dp, HaXO0XJACHHE MaKCUMaJIbHOU (MUHUMAJBHOM ) U PHL
[IpencraBienne uywcna B BHIE HaOOpa MPOCTBIX COMHOXHTEICH. ANTOpUTM OBICTPOTrO
BO3BEJCHUS B CTENEHb. [[oMCK MPOCTHIX YKCeNl B 3aJaHHOM JHana3oHe ¢ MOMOIIbI0 aIropuTMa
«pemieto IparocheHar

3.5

MHoropa3psHble LeNble Yncia, 3aJa4l JUIMHHON apu(pMeTUKu

3.6

SA3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl gaHHBIX: IETOYNCICHHEIE,
BEILECTBEHHbIE, CUMBOJIbHBIE, JJornueckue. Bersinenus. Cnoxxuble ycnoBus. L{Ukibl ¢ ycnoBueM.
[uknsl o TIEPEMEHHOM.
OO6paboTka nMaHHBIX, XpaHAmUxcs B ¢aitnax. TexcroBele W aBoWuHBIEC (hailbl. DaiinoBbie
nepemeHHble  (QaitmoBele  ykazatenu). Yrtemme w3 (Qaiima.  3anmuce B Qaiil.
Pa3buenue 3amaum Ha momzamauu. [loamporpammsl (tiporieaypbl u GyHkunu). Vcnons3oBaHue
CTaH/IapTHON OMOIMOTEKH SA3bIKA IPOrPAMMHUPOBAHUS

3.7

Pexypcusi. PexypcuBnble mpouenypsl U (ynkuuu. Mcmonbp3oBaHue CTeKa ISl OpraHU3alluu
PEKYpPCHBHBIX BBI30BOB

3.8

YucnenHnsle MeTojbl. TOuHOE M TPUOMMKEHHOE peleHus 3afaud. YHCIeHHOe pelleHHe
YpaBHEHMH ¢ MOMOMIbI0 1Moa0opa napaMeTpa. UnciaeHHble METOIbl PELICHHUs YpaBHEHUN: METOA
nepebopa, METOJA IOJOBUHHOTO JeneHus. IlIpuOnrkeHHOe BBIYMCICHHE [UIMH —KPHBBIX.
Beruucnenne miuomaneit ¢Guryp ¢ momoIIbl0 YHCIEHHBIX METOA0B (METOJ MPSIMOYIOJIbHHUKOB,
Meton Tpaneuuit). [lomck Makcumyma (MuHUMyMa) (QYHKUHMHM OIHOM IMEPEMEHHONM METOA0M
MOJIOBUHHOTO JIEJICHUS

3.9

OO6paboTka CHUMBOJBHBIX JaHHBIX. BCTpoeHHBIE (YHKIMH S3bIKa NPOrPAMMHPOBAHUS IS
00pabOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: IOJICUET
KOJINYECTBA TOSBICHUI CHUMBOJAa B CTpOKe, pa3OMeHHe CTPOKM Ha CJIOBa IO MPOOENbHBIM
CHUMBOJIaM, TIOUCK MOACTPOKH BHYTPH JaHHOM CTPOKH, 3aME€Ha HalJIEHHOM MOACTPOKH Ha JIPYTYIO
cTpoky. ['eHepanusi Bcex CJIOB B HEKOTOpOM aidaBUTE, YIOBJIETBOPSIOUIMX 33JaHHBIM
orpanuueHusM. [IpeoOpa3zoBanue yncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBsI U MIOCIIEIOBATETFHOCTH YnceN. Bhrunciaenne 0o000MEHHBIX XapaKTePUCTHK YJIEMEHTOB
MacCcMBa WJM  YHUCIOBOM  MOCIEAOBATENIbHOCTH  (CyMMBbI, TPOU3BEACHUS,  CPEIHETO
apuMEeTHIECKOT0, MHUHHMAIBLHOTO W MAaKCHUMAaJIbHOTO JJIEMEHTOB, KOJIWYECTBA JJIEMEHTOB,
YIOBJIETBOPSIOUINX 33JJaHHOMY YCJIOBMIO). JIMHEWHBIN MOUCK 3aJJaHHOTO 3HAYEHHUS B MAacCHUBE.
ANTOpUTMBI pabOTHI C 3JIEMEHTaMU MacCHBa C OJHOKPATHBIM ITPOCMOTPOM MaccuBa. COpTHpOBKa
OoJIHOMEepHOTO MaccuBa. IIpocTeie MeToAbl COPTUPOBKM (METOJ MYy3bIpbKa, METOJA BBIOOpA,
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copTupoBka BcTaBkamu). COpTHpOBKA CIHMSHMEM. bwicTpas copTupoBKa MaccuBa (aIrOpuUTM
Quicksort). /IBOUYHBIN OUCK B OTCOPTUPOBAHHOM MaCCUBE

3.11

JIBymMepHBIE MacCHBBI (MAaTpUIlbl). ANTOPUTMBI 00paOOTKH JBYMEPHBIX MAaCCHBOB: 3aIllOJIHEHUE
JBYMEPHOTO YHUCJIOBOTO MacCHBa IO 3a/JlaHHBIM IpaBWJIaM, IOUCK 3JEMEHTa B JIBYMEPHOM
MacCHBE, BBIYHCIECHUE MaKCUMyMa (MUHHUMYMa) U CyMMbI JJIEMEHTOB JIBYMEPHOIO MAacCHBa,
NEPECTaHOBKa CTPOK U CTOJIOIIOB ABYMEPHOTO MAacCHBA

3.12

CroBapu (accormaTUBHBIE MAacCHBBI, O0TOOpaxeHus). Xomi-tabaunbl. [loctpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps JUIs 33JJAHHOTO TEKCTa

3.13

Crexku. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BbIpaXEeHUS. Bprumcienue apumMeTndeckoro
BBIPA)KEHUSI, 3alIMCAHHOTO B MOCT(GUKCHOM hopme.
Ouepenu. Mcnonp30Banne ouepeu Al BpEMEHHOIO XpPaHEHUS TaHHbIX

3.14

Anroputmsl Ha rpadax. IlocTpoeHne MUHUMaIBHOIO OCTOBHOT'O JI€peBa B3BEIIEHHOTO CBSI3HOTO
HEOpUEHTUpOBaHHOTO rpada. KomndyecTBO  pasiMyHbIX MyTed  MEXIy  BepIIMHAMU
OPUEHTUPOBAHHOTO alUKIN4ecKoro rpada. Anroputm JledKkcTpsl

3.15

HepeBbsi. Peanuzanmsi aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBomuHble (OMHApHBIC)
nepeBbsi. IlocTpoenue nepeBa uis 3aJaHHOrO apu(PMETUYECKOTO BbIpakeHHUs. PekypcuBHBIE
anropuTMbI 00Xx0/1a Aepesa. Mcnonap3oBaHue cTeka U ouepenu A o0xoa aepena

3.16

HHH&MHHCCKOG IMporpaMMHUpOBaHHEC KaK METOJ pCIICHUA 3a4a4 C COXPAaHCHUEM IMPOMEIKYTOUYHBIX
PE3YyIbTATOB. 3aIIa‘II/I, pemacMbIC C IOMOIIBIO JUHAMHUYCCKOI'0 IPOIrpaMMUPOBAHUA: BBIYUCIICHUC
PCKYPCHBHBIX (I)YHKHHIZ, MoACUCT KOJIMYECTBA BApUAHTOB, 3a1da4Y OIITUMH3allun

3.17

[TonsiTie 06 0OBEKTHO-OPUEHTUPOBAHHOM MporpammupoBaHuu. OObEKTHI U Kiacchl. CBOMCTBA U
MeTobl 00BeKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHanu3. Pa3paboTka mporpaMMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO NoaxoAa. HKancynsuus, HacieqoBaHue, HoauMophu3m

HNHdopMalinoHHbIE TEXHOJIOTHH

4.1

Ananu3 paHHbiXx. OCHOBHBIE 3aJlaydl aHAJIW3a JIaHHBIX: MPOTHO3WPOBAHUE, KiaccuuKanus,
KJIACTEpU3aLMs, aHAIU3 OTKIOHEHUM. IlocienoBaTenpHOCTh PEIICHMS 3a/1ad aHajau3a JAHHBIX:
cOOp MEepBUYHBIX JAHHBIX, OUYUCTKA U OIICHKA KadecTBa JAHHBIX, BHIOOp U (WJIM) MOCTPOCHHE
MOJIeTM, TpeoO0pa3oBaHME MaHHBIX, BHU3yalW3allvs MJaHHBIX, WHTEPIPETAlHs PpPe3yJbTaToB.
[Iporpammubie cpeactBa u MHTepHET-cepBUCHl sl OOpaOOTKM M TPEACTABICHHS JIaHHBIX.
Bonpime gannpie. MammaHOe 00yueHue

4.2

AHanm3 JaHHBIX C TIOMOIIBIO DJEKTPOHHBIX TaOnuil. BeluncieHne CymMMmBbl, CpPEIHETO
apuMeTUYeCKOro, HauOOJbIIET0 (HAWMMEHBIIET0) 3HAYCHHWS JWana3oHa. BeruncieHue
Kod(pUIMEHTa KOpPPEIslUU IBYX pSIOB HaHHBIX. [locTpoeHHe CTONOYATHIX, JTUHEHUYATBIX M
KpyroBeix nuarpamm. [Toctpoenue rpadukoB ¢pyHkimii. [Tonbop muHUM TpeHa, pelieHue 3aaa4d
MPOrHO3MpOBaHUs. PeleHne 3a1a4 ONTUMU3ALNHN C TIOMOIIBIO AIEKTPOHHBIX TaOJIHII

4.3

Juckpetuszanusa 1pu  MaTEMAaTHYECKOM  MOJEIMPOBAHWHM  HEMPEPBIBHBIX  MPOLIECCOB.
MopenvupoBanue JBIWKEHUS. MoJenupoBaHre OWOJOTHYECKUX CHUCTeM. MareMmaTndecKue
MOJIETTH B DKOHOMHUKE. BBIYHCIUTENBHBIE SKCIEPUMEHTHI ¢ MoAenssMu. OOpaboTka pe3ynbTaToB
JKCTIepUMEHTa. MeTo] HauMeHbINX KBaapaToB. OLeHKa YMCIOBBIX MapaMeTPOB MOACIUPYEMBIX
00BEKTOB U MPOIIECCOB. BoccTaHOBIEHNE 3aBUCUMOCTEH 110 pe3yIbTaTaM dKCIIEPUMEHTA
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BepositHocTHele Monenu. Meronsl Monte-Kapno. MMurtanmonHoe mMonenupoBanue. CHucTeMsl

4.4
MaccoBOT0 00CITY)KUBaHUS
Tabmuunble (pensiuoHHbIe) 0a3bl JaHHBIX. TabyuuIa - MpeCTaBIeHNEe CBEICHUH 00 OTHOTUITHBIX
oonekTax. [lone, 3anuce. Kimrou tabmunpel. Pabora ¢ roroBoii 0a30i maHHBIX. 3aloJHEHHE Oa3bl
45 naHHbIX. [Touck, copTupoBKka U GUIbTpalus TaHHBIX. 3apOChl Ha BHIOOPKY JaHHBIX. 3alIPOCHI C
’ napaMeTpamu. Brrancnsiembie OJIS B 3ampocax.
MHororabnuunbeie 0a3pl  JaHHBIX. THIBI CBA3ed Mexay TabnuumaMu. BHemHWA KiTod.
[{emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHI K MHOTOTAOIMYHBIM 0a3aM JaHHBIX
TexkcroBblii mporeccop. CpeacrBa MMOMCKAa M aBTO3aMEHbI B TEKCTOBOM IPOLIECCOPE.
4.6 CtpykTypupoBaHHbBIE TEKCTOBbIE HNOKYMeHThl. CHOcCkM, oriaBieHue. llpaBuna uutupoBaHHs
HMCTOYHHKOB U 0popMIIeHUST OMOIMOTpaPUIECKUX CCHIIIOK
TemaTH4ecKkoe NJIAHUPOBAHHE
10-ii k1acc
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHHMe pa3fejioB U (uudposBbie)
n/11 | TeM IPOrpamMMeI Beero Konrpoubnbie | IIpakTuueckne | ogpasoparennubie
padoThI padoThI pecypesl
Paznen 1. ludposas rpaMOTHOCTH
KomneroTep: anmapatHoe u
L1 P 6p 6 bubnuoteka HOK
.1 | mporpammHoe  oOecrniedyeHue
Porp : https://m.edsoo.ru/af8b25f4
daitnoBas cuctema
Hroro no pazgeny 6

Paznen 2. Teopernueckue 0OCHOBBI HH(OPMATUKH

21 WNndopmarnus 1| bubnuoreka HOK
" | uH(pOpPMAIIMOHHBIE MTPOIECCHI https://m.edsoo.ru/af8b25f4
29 [TpencraBinenue uHpoOpMaIUK 3 bubnuoreka HOK
" | B KOMIIBIOTEpE https://m.edsoo.ru/af8b2514
bubnnoreka IHOK
2. 1
3 | DTICMEHTEI areOpet 0T HicH 8 https://m.edsoo.ru/af8b25f4
Hroro no pazaeny 21

Paznen 3. UndopmarimoHabie TEXHOIOTUH

TexHonoruu 00paboTKH
31 TEKCTOBOM, rpaduueckoil u 7 1 bubnuoreka HOK
" | MynbTHME IUIHON https://m.edsoo.ru/af8b25f4
uHpopmaruu
Hroro no pasaeny 7
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OBIIEE KOJIMYECTBO YACOB

4 2
1O [TPOT'PAMME 3 0
11-i kaace
KounuecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHue pa3ieioB U (uudpossbie)
/1 | TEM MPOrpaMmbl Beero Kontposbnbie | TIpakTHueckne | ogpasoparennubie
padoThI padoThI pecypcsl
Paznen 1. lludposas rpaMOTHOCTH
11 CereBble  MH(OPMALIMOHHBIC 5 bubnmoreka HOK
" | TexHomorun https://m.edsoo.ru/f47857¢0
12 OCHOBEI COIIMAJILHOMI 3 bubnuoreka LHOK
" | uapopMaTHKH https://m.edsoo.ru/f47857e0
Hroro no pazgeny 8
Paznen 2. Teopernueckue 0OCHOBBI HH(DOPMATUKH
)1 HNnpopmannonsoe 5 | bubnmnorexka HOK
" | MogemupoBanue https://m.edsoo.ru/f47857e0
Hroro no pazgeny 5
Paznen 3. Anroputmbl U porpaMMHUpOBaHUE
ANTOPUTMBI U DJIEMEHTHI bubmuoreka [JOK
3.1 11 1
IPOrPaMMHUPOBAHHUS https://m.edsoo.ru/f47857e0
Hroro no paszueny 11
Paznen 4. UndopmarimoHHbie TEXHOIOTUH
bu6nuorexa [IOK
4.1
DTIEKTPOHHEIC Ta0MHIIEL 6 https://m.edsoo.ru/f47857e0
bubanoreka LIOK
42 |b 2
A3BT JAHMBIX https://m.edsoo.ru/f47857e0
43 CpeactBa  MCKYCCTBEHHOI'O ) | bubnmnorexa [JOK
" | uHTemexTa https://m.edsoo.ru/f47857¢0
Hroro no paszneny 10
OBUIEE KOJIMYECTBO YACOB 34 3 0

10 [TIPOI'PAMME
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