MyHununaabsHOe aBTOHOMHOE 001e00pa3oBaTeIbHOe yUpesKIeHUe
cpeauss obmeoOpazoBareibHas mkona Ne 16

[TPUHATO: COT'JJACOBAHO: VTBEPXJIEHO:
Pemenune Meroauveckoro o0beIMHEHHS 3am. gupekropa o YBP JlupexTopom
yUYHUTeNleld MaTeMaTHKU 1 pPMaTHKH MAOY COLII Nel6 MAQV-COMI Nel6
Pykosomurens IIIMO ypenkosa O.E./ L7 Anexceesa O.I'./ (24 /Kuop O.B./
ITporoxomn ot «25» aBryctd 2026 r. Ne 1 «26» aBrycra 2026 1. ITpukas ot «27» aBrycra 2026 r
Ne'2374'1
MPUJIOKEHUE
K OCHOBHOH 00pa30BaTelIbHOI IIporpaMme CpeHero obiero oopa3oBaHus
PABOYAS ITPOT'PAMMA
110 yueOHOMY NpeaAMeTy
«NMHPOPMATHUKA»

Ha ypOBHE cpeaHero oduiero oopa3oBaHus
CpOK 0CBO€eHus nporpaMMsl: 2 roga (¢ 10 mo 11 kmace)

PaspabGoTumk nporpamMmsi:
Heumn C.A., yautens uHGOpMaTUKH

MO Kapnunck, 2026 r.



Pabouas mnporpamma mo wuHpOpPMAaTHKE Ha YPOBEHb CPEIHEro OOIIero
oOpazoBanust g oOydaromuxcst MAOY COL Ne 16 pazpaboTaHa B COOTBETCTBUU
C TpeOOBaHUSIMU:

. ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBaHuu
B Pocculickon denepanumny;

. npukaza Munnpocsemenus oT 31.05.2021 Ne 287 «O0 yTBepkAeHUH
denepaibHOTO TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa OCHOBHOTO
o011iero oOGpa3oBaHus»;

. npukaza Munnpocemenus oT 18.05.2023 Ne 370 «O06 yTBepKAeHUH
dbenepanbHO 00pa30BaTEIHLHOM MPOrPaMMBbl OCHOBHOTO OOIIETO 00Pa30BaHUM»;

. npukaza MunnpocsemeHuss ot 09.10.2024 Ne 704 «O BHeceHuun
M3MEHEHHI B HEKOTOpBIE NpHKa3bl MuHHCTEpCTBA mpocBemeHus Poccuiickoit
®enepauuu, Kacaromuecs  (QeaepalbHbIX — 00pa30BaTENbHBIX  IPOrPAMM
HayaJpHOro 00I1Ier0 00pa3oBaHKs, OCHOBHOI'O O0OIIIETr0 0Opa30BaHUsI U CPETHETO
o0111ero oOpa3oBaHus»;

. npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yTBepxkaeHuu
[Topsinka opraHu3alMy U OCYIIECTBICHHUS OOpa30BATEIbHOM NEATEIBHOCTH IO
OCHOBHBIM  00I11€00pa3oBaTeibHbBIM  [pPOTpaMMaM —  00pa30BaTEIbHBIM
nporpaMMaM HadajlbHOTO OOILEro, OCHOBHOTO OOIIET0 U CPEIHEro OOIIEro
o0pa3oBaHus;

. Konnenmuu npenojaBanusi yueOHOTo IpeaMeTa;

. Konnenmuu skojoruueckoro o0pa3oBaHusi B cuUcTeMe OOUIEero
oOpaszoBaHus;

. CII 2.4.3648-20 «CaHuUTapHO-3MIUAEMHUOJIOTMYECKUE TpeOOBaHUSA K

OpraHW3alisIM BOCIMTAHHWS W OOYUYEHHWsS, OTIbIXa W O3JOPOBJICHUS JACTCH WU
MOJIOJICKW», YTBEPKACHHBIX MMOCTAHOBIEHHUEM TJIaBHOTO CAHWTAPHOTO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['uruennueckre HOpMaTUBBI U TPEOOBAHUS K
oOecrieyeHnto 0e30MacHOCTH W (W) OEe3BPeAHOCTH IS YesloBeKa (PaKToOpoB
Cpelbl OOWTaHMs», YTBEPKICHHBIX IMOCTAHOBJICHHEM TJIABHOTO CAHUTAPHOTO
Bpaya oT 28.01.2021 Ne 2;

. y4eOHOTO TJIJaHa OCHOBHOTO 00IIIero 00pa3oBaHUsl, YTBEPKICHHOTO
npukazom MAOY COII Ne 16 ot 27.08.2026 Ne 237-1 «O BHECEHUM U3MEHEHUM
B OCHOBHYIO 00pa30BaTeIbHYI0 IPOrpaMMy OCHOBHOTO OOITIETO 00pa30BaHUs;

. denepanbHOl paboyeit mporpaMMbl IO y4eOHOMY MPEIMETY.

PaGouass mnporpamma OpHUEHTHpOBaHAa Ha  IICJIEBBIE  IPUOPUTETHI,
chopmynrpoBaHHbIE B (heiepaabHON pabodeli mporpaMmmMe BOCIIUTAHUS U B paboueit
nporpamme Bociutanust MAOY COIL Ne 16.



PaGouasi nporpamma no undgopmartnke 6a3oBoro ypoBus st 10-11-x
KJIACCOB

IlosicHuTeIbLHASA 3alIMCKA

[Iporpamma 1o mH(OpMaTHKE Ha YpOBHE CpeIHEro o01ero oOpa3oBaHUS
JTaeT MPEICTABJICHHE O 1eJIIX, 0011Iel cTpaTerui 00y4eHus, BOCIUTAHUS U pa3BUTHUS
oOyuvaronuxcst cpeacrBamu yuyeOHoro mnpeamera «HudopmaTuka» Ha 06a30BOM
YPOBHE, YCTaHaBIUBAET 00s13aTENbHOE IpEeIMETHOE coJiep>KaHue,
IpeaycCMaTpuBaeT €ro CTPYKTYpHUpPOBAHUE IO paslejaM U TeMaM, ONpeaeisieT
pacnpeneneHue ero no kiaccam (rojgam U3ydeHus).

[Iporpamma no nHpopmaTuke onpeaenseT KOJINIeCTBEHHbIE U KaUeCTBEHHbBIE
XapaKTepUCTUKN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4YHCIie
JUISL COAEPKATEIbHOTO HANOJHEHUs] PAa3sHOro BHUJAA KOHTPOJSA (IPOMEXYyTOYHOU
aTTeCTAlH oOyuJaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCy/1lapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMmma no undopmaruke siBiasercs
OCHOBOM Il COCTaBJICHUS AaBTOPCKUX Y4YE€OHBIX NPOrpaMM U YYEOHHKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KypCa YUUTETIEM.

NudopmaTuka Ha ypoBHE cpeAHEro o0mero o0pa3oBaHus OTPAXKAET:

. CYLIHOCTh MH(OPMATUKM KaK HayYHOW IUCIMIUIMHBI, U3y4arouieu
3aKOHOMEPHOCTH IIPOTEKAHUS U BO3MOKHOCTH aBTOMAaTHU3aLUH
MH(OPMAIMOHHBIX MPOLECCOB B PA3JIMYHBIX CUCTEMAX;

. OCHOBHBIE 00JIACTU TPUMEHEHUsT HHPOPMATHUKH, MPEKIE BCErO
MH(OPMAIMOHHBIE TEXHOJOTUH, YIPABICHUE U COLIMANBHYIO CPEpY;

. MEXAUCIUIUIMHAPHBIN XapakTep HHPOPMATUKU U HHPOPMALMOHHOM
NEATEIBHOCTH.

Kypc undopmatku Ha ypoBHE cpemHero oOIiero oopa3oBaHHs SIBISETCA
3aBEpUIAIONIUM 3TallOM HEMpPEpPhIBHONW IMOATOTOBKM OOydYalomuxcsi B 00JacTu
uHGOpPMAaTUKU U HUH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX  TEXHOJOTUH, OH
OMMpaeTcsl Ha COAepX aHHe Kypca WH(GOPMATUKUA YpPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHHWsi H  OMNBIT  TMOCTOSHHOTO  TNPHUMEHEHUs  WH(GOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTWMH,  JaeT  TEOPETHYECKOEC  OCMBICICHUE,
MHTEPHPETALUIO U 0000IEHUE ITOTO ONBITA.

B conepxxanuu yue6Horo mpeamera «MHpopMaTHKay BBIIETSIOTCS YETHIPE
TEeMaTUYECKHUX pa3Jiena.

Pazpnen «lludpoBas rpaMOTHOCTB» OXBaTbIBa€T BONPOCHI YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX DJIEMEHTOB IU(POBOrO  OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCTIOJIB30BAHUE CPEJICTB ONEPALMOHHON CUCTEMBI, padoTy B



ceTd VIHTEpHET W WCHOJB30BAHWE WHTEPHET-CEPBUCOB, HH(POPMAIMOHHYIO
0€30MacHOCTb.

Pasnen «Teoperuueckue OCHOBBI HMH(POpPMATHKH» BKJIIOYaeT B ceOs
NOHATUWHBIN anmapar HMH(OPMATUKH, BONPOCH KOJUPOBaHUS HH(pOpMaluHy,
U3MEpEeHUsT MHPOPMAIMOHHOTO O0BbeMa JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMIIBIOTEPHOI'O MOJICITMPOBAHMUSL.

Pasgen «AnropuTMBl M NOpPOrpaMMHpPOBAHME» HAIPABIEH Ha pPa3BUTHE
AJITOPUTMHUYECKOTO MBILIUICHUS, pa3paboTKy aJropuTMoB, (pOopMHpOBaHNE HABBIKOB
peaiM3aliid TPOTrpaMM Ha BBIOPAHHOM S3BIKE MPOrPAMMHUPOBAHUS BBICOKOTO
YPOBHH.

Pa3z[en ((I/IH(i)OpMaHI/IOHHBIe TCXHOJIOTHN» OXBAaTbIBACT BOIIPOCHI
IMMPUMCHCHUA HH(bOpMa]_II/IOHHI)IX TCXHOJIOFI/Iﬁ, PCAIM30BAHHBIX B IIPHKIAIHBIX
IIPOrpaMMHBIX IIPOAYKTAX U HHTCPHCT-CCPBUCAX, B TOM YHCJIC IIPHU PCHICHUHU 3aaa4
aHaJIn3a JaHHBbIX, HCIIOJIB30BAaHUC 0a3 JaHHBIX W 3JICKTPOHHBIX Ta6J'II/II_[ JJI
peIICHUS IPUKITIAJHBIX 3a1a4.

PesyiapTarel  0a30BOro  ypoBHSA ~ M3yYeHHs  ydeOHOro  IpeamMera
«MH(popMaTHKay OPHEHTUPOBAHKI B IIEPBYIO 04YepeIb Ha 0ONTYI0 (yHKITMOHATHHYIO
I'PaMOTHOCTb, TTOJIy9eHUE KOMIIETCHTHOCTEH /ISl TIOBCETHEBHOM KM3HU M OOIIETO
pasuTus. OHU BKIIOYAIOT B CE€0S:

. NOHMMAHUE TMPEJAMETa, KIIYEBbIX BOMNPOCOB M  OCHOBHBIX
COCTABJISIFOUIMX 3JIEMEHTOB U3y4aeMOW MPeAMETHOM 00J1acTu;

. YMEHHUE pellaTh TUMOBbIE MPAKTUYECKHUE 3a7a4M, XapaKTepHbIC IS
UCITI0JIb30BAaHUSI METO/I0OB U MHCTPYMEHTApHUs JaHHON NpeaIMeTHOI o0nacTy;

. OCO3HAHUE paMok n3y4aeMou MPEIMETHOM obnactu,
OrPaHUYEHHOCTU METOJOB W HMHCTPYMEHTOB, THUIIMYHBIX CBS3€M C JPYyrUMHU
00JaCTsIMU 3HAHMSL.

OcHoBHas 11e71b U3yueHus yueOHoro npeamera « MadopmaTukay Ha 6a30BOM
YPOBHE JIJI1 YPOBHS CpETHETO 00IIero oOpa3oBaHus — 00eCIeueHUE JaabHENIIero
pa3BuTHS HHGOPMAITMOHHBIX KOMIICTCHITUI BBIITYCKHUKA, €0 TOTOBHOCTH K KU3HU
B YCJIOBHUSIX pa3BUBAIONIETOCS WH()OPMAIIMOHHOTO OOIIECTBAa U BO3pacTarollen
KOHKYPEHITUHU Ha PbIHKE TpyJa. B ¢Bsi3u ¢ 3TuM nzydenue unpopmaruxu B 10—11-x
KJ1accax JOJHKHO 00eCIeYUTh:

. chOpPMHPOBAHHOCTh TPEACTABICHUA O pOJId  HMHPOPMATHKH,
WHOOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B COBPEMEHHOM
OOILIECTBE;

. c(OPMHPOBAHHOCTL OCHOB JIOTHYECKOTO M aJIrOPUTMUYECKOTO
MBIIILJICHUS;
. chOpPMHPOBAHHOCTh YMEHHMHM pasznuyaTh (GakTbl M OLEHKH,

CpaBHHUBAaTbh OOCHOYHBIC BbIBOJbI, BUACTh UX CBA3b C KPUTCPUAMHU OLICHUBAHUA U



CBSI3b KPHUTEPUEB C OINpPEACTICHHON CHUCTEMOW IICHHOCTEH, MpPOBEPSITh Ha
JIOCTOBEPHOCTH M 00001aTh nH(pOpMaIuio;

. c(hOpPMHPOBAHHOCTH MPEACTABICHUN O BIWUSHUA WH(GOPMAITMOHHBIX
TEXHOJIOTMA Ha HW3Hb 4YeJIOBeKa B OOIIECTBE, MOHUMAHUE COIHMAIBHOTO,
YKOHOMHYECKOTO, TMOJUTUYECKOTO, KYJIbTYPHOTO, IOPUINIECKOTO, TTPUPOIHOTO,
OPrOHOMHYECKOTO,  MEIWIIMHCKOTO W  (U3HOJOTUYECKOTO  KOHTEKCTOB
WH()OPMAITMOHHBIX TEXHOJIOTHH;

. NPUHATHE TPABOBBIX M JTHYECKUX ACIEKTOB HWH(MOPMAIMOHHBIX
TEXHOJIOTHI, OCO3HAHWE OTBETCTBEHHOCTH JIFOJICH, BOBJICUYCHHBIX B CO3JaHUC U
UCTIONIb30BaHNE MHPOPMAITMOHHBIX CUCTEM, PacpocTpaHeHHe HH(DOPMAIINH;

. CO3/IaHHE YCJIOBHMI JIsi Pa3BUTHS HABBHIKOB Y4YeOHOH, MPOEKTHOM,
HAy4YHO-UCCJIEIOBATEIbCKOM UM TBOPYECKOM  JIEATEILHOCTH, MOTHUBAIIUU
00y4Jaronuxcs K CaMOpa3BUTHIO.

Ha uzyuenne nunpopmatuku (0a30BbIi ypoBEHb) OTBOAUTCS 68 yacoB: B 10-M
kiacce — 34 gaca (1 gac B Heneno), B 11-m knacce — 34 yaca (1 gac B Hefento).

ba3oBblil ypoBeHb HU3y4eHHS HH(OPMATUKH OOECHEUMBAET MOJATOTOBKY
oOyyarolmuxcs, OpPHUEHTUPOBAHHBIX HAa TE€ CHEUUAIBHOCTH, B  KOTOPBIX
MH(POPMAILIMOHHBIE TEXHOJOTUU SBJSIIOTCS HEOOXOAMMBIMH HHCTPYMEHTaMHU
IpOo(hEeCCUOHATIBHON JEATENIBHOCTH, YYacCTHE B IIPOEKTHOM M HCCIIENOBATENIBCKON
JEATEIIBHOCTH, CBA3aHHOM C MEXIHMCIUIUIMHAPDHON W TBOPYECKOW TEMATUKOM,
BO3MO)KHOCTb ~ PELIEHUs 3a7ad 0a30BOrO0  YPOBHSI  CJIO)KHOCTH  €AMHOIO
roCyJ1apCTBEHHOI'O PK3aMEHa 10 HH(OPMAaTHKE.

[TocnenoBaTenbHOCTh M3YyYEHHS] TEM B Mpeiesiax OJIHOTO Toja OO0ydeHHs
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpHU TOJIrOTOBKE paboueit
IIPOrPaMMBbI U IIOYPOYHOTO IUIAHUPOBAHUSL.

JIist peaM3arii IporpaMMbl  UCTIOJIB3YIOTCSL YUCOHHWKH, TOMYIIEHHBIC K
WCITOJIP30BAHUIO TPU Pea3allid UMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIHIO
00pa30BaTEeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEIHETO
oOmiero oOpa3oBaHUS OpPraHU3AIMSAMHU, OCYIIECTBISIIOIIMMHU 00pa30BaTEIbHYIO
NEeATeNIbHOCTb, MpUKa30oM Munmnpocseiienus ot 26.06.2025 Ne 495:

. Nudopmaruka, 10 kmacc/ bocosa JI.JI., bocoa A.}O., ObmectBo C
orpaHuueHHOW  oTBeTcTBeHHOCThIO «BMHOM. JlaGopatopusi  3HaHUI;
AxnnonepHoe obiiectBo «M3natensctBo "IIpocBenienue»;

. Nudopmatuka, 11 kmacc/ bocosa JI.JI., Bocoa A.}O., O0miecTBO C
orpaHuueHHONW  oTBeTcTBeHHOCThIO «BMHOM. JlaGopatopuss  3HaHUI;
AxnnonepHoe obiectBo «M3natensctBo "IIpocBenienue»;

DneKkTpoHHbIE 00pa30BaTENIbHBIE PECYPCHI, TOMYIIEHHbIE K UCIOJIb30BAHUIO
IpU peaan3alui UMEIOIUX TOCY/IapCTBEHHYIO aKKpPEAUTALMI0 00pa30oBaTeNbHBIX
OporpaMM  HaydajgbHOrO OOIIEro, OCHOBHOIO OOMIEro, CpemaHero OOIIEero
oOpazoBanus npukazoM Munnpocsetenus ot 18.07.2024 Ne 499:



. DneKTpoHHBIM 00pa3zoBareNbHbI pecypc «JloMamiHue 3agaHus.
Cpennee obmee oopa3oBanue. Madopmarukay, 10—11 xmacc, AO MUznaTtenscTBO
«IIpocsemenue»;

. [Mudposoit kypc «Uudopmaruka» 10 xmacc, ®rAOY AIIO
«Axkagemust Munnpocseuienust Poccuny;

. [Mudposoit kypc «Uudopmaruka» 11 xmacc, ®IrAOY AIIO
«Axkagemust Munnpocseuienus Poccuny;

I[InanupyemMble pe3yJibTAThI OCBOEHUSI Y4eOHOI0 MpeaMeTa

JIndyHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE  pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jaronmxcss pPyKOBOACTBOBAaTbCA CHOPMUPOBAHHOM BHYTPEHHEU IO3HIIMEH
JUYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTAUWH, TO3UTUBHBIX BHYTPEHHHX
yOEXKIEHUN, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSM  POCCHIICKOTO
o0I11ecTBa, pacIIMPEHUE KUZHEHHOTO OMbITa U ONBITA JEATEIBHOCTU B IIPOLECCE
peanu3alMi  CpeiCTBaMU  y4yeOHOro MpeIMeTa OCHOBHBIX  HAaIlpaBiICHUN
BOCIHUTATEIbHON JeATENbHOCTU. B pe3ynbrare nuzyueHus nHQOpPMATUKN Ha YPOBHE
cpenHero obmiero oOpaszoBaHus y oOydaromierocss OyayT chOpMHPOBaHBI
CJIEIyIOIIME JIMYHOCTHBIE PE3YIIbTATHI:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

. OCO3HAaHME CBOUX KOHCTHUTYLIHOHHBIX TIpaB U 0OSI3aHHOCTEM,
yBaXEHUE 3aKOHA W TIPABOIOPSAKA, COOJIIOJIEHHE OCHOBOIIOJIATAIOIIUX HOPM
UH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30TTaCHOCTH;

. TOTOBHOCTh IPOTHUBOCTOSITh U7COJIOTUN IKCTPEMU3MA,
HaIllMOHAIM3Ma, KCeHO(POOUH, TUCKPUMHUHALIUUA TI0 COLUATBHBIM, PEIUTHO3HBIM,
PacoBBIM, HAIIMOHATBHBIM MMPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

° INEHHOCTHOC OTHOIICHUC K UCTOPUICCKOMY HACJIICANTIO, JOCTUKCHHUAM
Poccum B HAaYKEC, UCKYCCTBC, TCXHOJIOTUAX, TIOHUMAaHNC 3HAUCHUA I/IH(I)OpMaTI/II(I/I
KaK HaYKH B ’)KU3HHW COBPEMCHHOI'O O6III€CTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

. c(hOPMHUPOBAHHOCTh ~ HPABCTBEHHOTI'O  CO3HAHHS,  ATHYECKOTO
MOBEICHUSI;
. CIIOCOOHOCTh OIICHWBATh CUTYaIlMI0O W TPHUHUMATh OCO3HAHHBIC

PCUICHUA, OPUCHTUPYACH HaA MOPAJIbHO-HPABCTBCHHLIC HOPMbI 1 ICHHOCTH, B TOM
YHCJIC B CE€TH I/IHTepHeT;



4) 3¢TeTHYECKOro BOCIIUTAHUS:

. ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYAs 3CTETUKY HAYYHOI'O U
TEXHUYECKOT'0 TBOPYECTBA;
. CHOCOOHOCTh BOCHPHUHMMATH DPA3IMYHBbIE BUJbBl HUCKYCCTBA, B TOM

Y1CJIe OCHOBAaHHBIE HA UCIIOIB30BaHUU MH(DOPMAITMOHHBIX TEXHOIOTUH;
5) puznueckoro BOCIUTAHMS:

. c(hOPMHPOBAHHOCTh 370POBOTO M 0OE30MacHOTO 00pas3a >KW3HH,
OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO, B TOM YHCJIE M 3a CUET
coOuroIeHns TpeOOBaHMIA OE30MMaCHOM IKCIITyaTalluu CPEACTB HH(HOPMAITMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOI0 BOCIIMTAHMS:

. TOTOBHOCTh K AaKTUBHOM JICSITENIbBHOCTH TEXHOJIOTMYECKOW M
COLIMAJIbHOM HAINpPaBIECHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSATENLHO BBIMOJIHATH TAKYIO JIEATEIHHOCTD;

. uHTEepec K chepam npodhecCuoHaATBHOM NEeITeIbHOCTH, CBI3aHHBIM C
nH()OPMATHKOHN, MPOrpaMMHUPOBAHUEM U WH()OPMAIMOHHBIMU TEXHOJIOTHIMH,
OCHOBAaHHBIMU Ha JIOCTHIXKEHUSAX HWH(POPMATUKM UM HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBepIIaTh OCO3HAaHHBIA BBIOOp Oymymiedl mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

. TOTOBHOCTh U CIIOCOOHOCTBH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) K0JI0rHYECKOr0 BOCIIUTAHMS:

. OCO3HaHHWE TIJI00AJBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM MU
nyTel MX peuieHusi, B TOM YHUCJIE C Y4E€TOM BO3MOXHOCTEW MH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) HeHHOCTH HAYYHOI'0 O3HAHMSA:

. c(hOpMHUPOBAHHOCTh MHPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HWH(GOPMATHKH, JOCTHXKEHUSM HAy4YHO-
TEXHUYECKOTO Mporpecca U 00IIECTBEHHOW MPAKTUKH, 32 CYET MOHUMAHHUS POJIU
HH()OPMAITMOHHBIX peCYPCOB, UH(POPMAITMOHHBIX ITPOLIECCOB U MH()OPMAIIMOHHBIX
TEXHOJIOTUI B yCIOBUSIX IU(poBOi TpaHchopMal MHOTHX chep XKU3HU
COBPEMEHHOT0 OOIIECTBA;

. OCO3HAaHME LIEHHOCTH HAyYHOM  JESATENbHOCTH, TOTOBHOCTD
OCYUIECTBJISATh MPOEKTHYIO U UCCIEN0BATEIBCKYIO NE€ATEIbHOCTh HHINBUAYaJIbHO
U B rpymnre.



B mponecce nocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTrPaMMBbI
1o nHGOPMATHKE Y 00yJarONTUXCsl COBEPIICHCTBYETCS SMOITMOHATBHBIA HHTEIIJICKT,
Ipenoararoui chOpMUPOBAHHOCTH:

. CaMOpPETYJIMPOBAaHMsI, BKIIIOYAIOLIETO CaMOKOHTPOJb, YMEHUE
IPUHUMATh OTBETCTBEHHOCThH 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJallTUPOBATHCS
K SMOLIMOHAJIbHBIM U3MEHEHUSAM U MPOSIBISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEN MOTHBAlIMH, BKJIIOUYAIOLIEH CTPEMIIEHUE K JOCTUKEHHIO
LEeJNIU U yCHeXy, ONTUMH3M, HHUIUATUBHOCTh, YMEHHUE JEHCTBOBATh UCXOJS W3
CBOMX BO3MOKHOCTEH;

. OMIIATUH, BKJIKOYAIOMIEH CIIOCOOHOCTh MOHHMMATh 3MOLIMOHAIBHOE
COCTOSIHUE JpPYrHMX, YYHMTBIBATH €ro MNpPU OCYIIECTBIEHWU KOMMYHUKAIIUH,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

. COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTh BBICTPAaMBATh
OTHOUIEHUS C JPYTUMU JIOJbMHU, 3a00TUTHCA, MPOSIBIATh UHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

MeranpeaMeTHble pe3yJibTaThl

B pesynprare wusydeHus HHPOPMATHKKM HA YpPOBHE CpPEIHETO OOIIEero
oOpa3zoBaHus y oOydaromierocss OyayT c(OpMUpOBaHBI METAaNpPEeIMETHBIE
pe3yNbTaThl, OTPAKEHHBbIE B YHHBEPCAJIbHBIX yUEOHBIX IEHCTBHSIX, a MMEHHO:
MO3HABaTE/bHbIE YHUBEpCAJIbHBIE yueOHBIE JCUCTBHUSA, KOMMYHHUKATHBHBIC
yHHUBEpCajdbHble y4YeOHBIC NEWUCTBUS, PETYNATUBHBIE YHHBEpPCAIbHBIC y4eOHBIC
NEHCTBUS, COBMECTHAS 1€ATEIbHOCTb.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

1) 6a3oBble JIOTHYECKHE TeHCTBHUA:

. CaMOCTOSITeIbHO (hOPMYJIMPOBATh M aKTyaJHU3UpPOBaTh MPOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

. YCTaHaBJIMBATh CYIIECTBEHHbI TMpPU3HAK WA OCHOBAHUA s
CpaBHEHMSI, Kjlaccupukaiuu u 00001IeHNS;

. OTPENEIATh EIU JAeATeIbHOCTH, 3a]aBaTh apaMeTphbl U KPUTCPUH
WX JIOCTHIKCHUS;

. BBISIBJISITh 3aKOHOMEPHOCTU M TMPOTUBOPEUHUS B paccMaTpUBAEMbBIX
SIBJICHUSAX

. pa3pabarpiBaTh IIJIaH pEIICHUS MPOOJEMBbI C YUYE€TOM aHaliu3a
UMEIOIITUXCSl MAaTEPUATIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

. BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJbTATOB IIEJISIM, OLIEHUBATH PUCKU MOCIEACTBUN IEITENHHOCTH;

. KOOPJIMHUPOBATh W BBIMIONHATH PAb0OTy B YCIOBHSIX peaIbHOTO,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS,



. pa3BUBaTh KPEATHMBHOE MBIILICHUE TP PEIICHUH IKU3HCHHBIX
po0em;

2) 6a3oBble McCIeA0BaTEILCKHE AeiiCTBUS:

. BIAJCTh HaBBIKAMHU YYEOHO-HCCIEAOBATENLCKOM U TMPOEKTHOMN
NesATEeIbHOCTH, HABBIKAMU pa3petieHus mpooieM, CioCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSITEJIbHOMY TIIOMCKY METOJOB pEIIEHUS MPAKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOJIOB O3HAHUS,

. OBJIQJICTh BUJIAMU JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMUS, €TI0
WHTEPIpPETANHA, MPEOOPA30BAHUI0 W TMPHUMCHECHHIO B Pa3JIMYHBIX YYCOHBIX
CUTYyalUsX, B TOM YHUCJIE MPU CO3JaHUN YUCOHBIX U COIUATILHBIX MPOEKTOB,;

. dbopMUpOBaHUE HAYYHOTO THIA MBIIUJICHUS, BIAJEHUE HAyYHOU
TEPMHUHOJIOTUEN, KIIFOUEBBIMU MTOHITUAMU U METOJAMU;

. CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3a7]a41 B 00pa30BaTEIbHOM
JESTENbHOCTH U )KU3HEHHBIX CUTyalUsX;

. BBISIBIIATH IIPUYMHHO-CIIEICTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh
3a7a4y, BBIIBUIaTh THUIOTE3Y €€ PELICHUs, HaXOAUTh AapPryMEHThl s
JI0KAQ3aTeIbCTBA CBOMX YTBEPKICHUN, 33/1aBaTh ITApAMETPhI U KPUTEPUU PELLICHHUS;

. aHAIM3UPOBATh MOJIYYCHHBIE B XOJI€ PEUICHUS 3a7a4u Pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

. JaBaTh OIICHKY HOBBIM CHUTYalMsIM, OIICHHUBATh MPUOOPETCHHBIN
OTIBIT;

. OCYIIECTBIISITh II€JICHANIPABIICHHBI TOUCK TEPEHOCca CPEACTB H
croco0O0B JIEUCTBUS B MPO(PECCUOHATBLHYIO CPEY;

. MEePEHOCUTh 3HAHUS B TMO3HABATEIbHYIO M MPAKTHYECKYIO O0JacTH
KU3HEIEITCIIbHOCTH;

. WHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

. BBIJIBUTATh HOBBIC WJCH, Mpejiararb OPUTHHAIbHBIE TMOAXOIbl U

pelIeHus, CTaBUTh MPOOJIEeMbl U 3aJa4M, JOMYCKAIOIIUE allbTePHATUBHbIC
peuieHus;

3) pabora ¢ unpopmanueii:

. BJIa/I€Th HABBIKAMU MOJyUEHUS! HHPOPMAIMK U3 UICTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIbHO OCYILECTBIIATh IOMCK, AaHAJIW3, CHCTEMATH3ALUI0 U
MHTEPIIPEeTALNIO HH()OPMALIUY PA3TUYHBIX BUAOB U (OPM IPEICTABICHUS;

. CO3/1aBaTh TEKCTHI B PA3NUYHBIX (opMarax C y4eTOM Ha3HAYCHHS
uHpopMaluu W LEJIEBOM ayJAWTOPUH, BbIOMpas ONTUMAIBHYIO (QopMy
MPE/ICTABIICHUS U BU3yaJIU3alUy;

o OICHHUBATb JOCTOBCPHOCTL, JICTUTUMHOCTD I/IHqJOpMaIH/II/I, c€c
COOTBCTCTBHUC IIPABOBLIM U MOPAJIbHO-3THYCCKUM HOpMaM;
. HCIIOJIBb30BAaTh CPCACTBA I/IH(bOpMaHI/IOHHBIX U KOMMYHUKAIIUOHHBIX

TEXHOJIOTUH B PEICHUN KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OpraHU3allMOHHBIX



3ama4 ¢ CcoOmoaeHneM TpeOOBaHUI SPrOHOMHUKH, TEXHUKHA O€30MacHOCTH,
TUTHEHBI, PECYpCOCOCpPEKCHMS, TPABOBBIX M OJTHUYECKHMX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

. BIAJCTh HABBIKAMH pACIIO3HABAHUS W 3alIUTHl WH(OOpMAIUH,
nH(OPMAITMOHHONW 0€30MTaCHOCTH JIMYHOCTH.

KoMmyHnkaTHBHBbIE YHHBeEpPCAJbHbIE y4eOHbIe 1elcTBUS

1) oOmenue:
. OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax KU3HHU;
. pacro3HaBaTh HEBepOaJbHBIE CpeACTBa OOIICHUS, MOHUMATh

S3HAYCHHUC CONHAJIbHBIX 3HAKOB, pPACIIO3HABATH IIPCAIIOCBIIKH KOH(l)JII/IKTHBIX
CI/ITyaHI/Iﬁ U YMCTb CMATYaTb KOH(l)JII/IKTI)I;

. BJIAACTh pPa3JIMYHbIMU criocodbaMu 06I[I€HI/IH )51 BSaHMOﬂeﬁCTBHH,
APryMCHTHPOBAHHO BCCTH AHUAJIOT,
o Pa3BCPHYTO U JIOTUYHO M3JIaraTb CBOIXO TOYKY 3PCHUS;

2) coBMeCTHaA AeSiTeJIbHOCTD:

. MIOHMMAaTh M  MCIOJB30BaTh NPEUMYIIECTBA KOMAaHIHONW U
WHUBUAYaJIbHON PaOOTHI;

. BBIOHMpATh TEMAaTHKy M METOJBl COBMECTHBIX ACHCTBHH C Y4ETOM
OOIIUX UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO UJjieHa KOJIJIEKTUBA;

. NPUHUMATh 1I€JIM COBMECTHOM JEATEeNbHOCTH, OPraHW30BBIBATH M
KOOPJIUHUPOBATh JCHUCTBUSA MO €€ JOCTHKECHHUIO: COCTABJATH IUIAH JICWCTBUM,
pacrpenensiTh pojd C Y4EeTOM MHEHUHM YYacCTHUKOB, OOCYXKJaTh PE3yJbTaThl
COBMECTHOM paboThI;

. OIICHUBATh KaU4€CTBO CBOETO BKJIa/la U KaXJIOTO YUaCTHUKA KOMaH/IbI
B 00IIIMIA pe3yJIbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

. npeJjiaraTb HOBbIE MPOEKTHI, OIIEHUBATh HUJIEU C MO3UIIMU HOBU3HHBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

. OCYILECTBJISITh ~ MO3UTHUBHOE  CTPAaTErMUYeCKO€  IOBEJICHHE B
pPa3MUYHBIX CUTYaIlUsAX, TMPOSIBISATH TBOPYECTBO M BOOOpakeHUE, OBITh
WHHAIIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
1) camoopranu3anmus:

. CaMOCTOSITEJIBHO OCYILECTBIATh IO3HABATENIbHYIO JESATEIBHOCTD,
BBISIBJIATH MPOOJIEMBbI, CTaBUTh W (POPMYJIHMPOBATH COOCTBEHHBIE 3a/aud B
00pa30oBaTeNbHOMN N€ATEIbHOCTH U )KM3HEHHBIX CUTYyaIUsX;

. CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELIEHUs] IPOOJIEMBbI C y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOUYTEHUI;

. JaBaTh OLIEHKY HOBBIM CHTYaLUsIM;



. PacliupATbL pPaMKHU y‘l€6HOFO npeaMerTa Ha OCHOBC JIMYHBIX

IIPEANIOYTEHUM;

. JeNaTh OCO3HAHHBIM  BBIOOp, apryMEHTHPOBATh €ro, Opartb
OTBETCTBCHHOCTH 32 PEUICHHUE;

. OLICHUBATh IPUOOPETEHHBIN OIIBIT;

. CrocoOCTBOBaTh  (DOPMUPOBAHWIO U  TPOSBICHUIO  IIHPOKOU

SPYIUIIMM B Pa3HbIX oOOJIACTSIX 3HAHWM, TIOCTOSHHO TMOBBIIATH CBOM
00pa30oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHB;

2) CAMOKOHTPO.Ib:

o AdaBaTb OLCHKY HOBBIM CHTyallUsAIM, BHOCHUTb KOPPCKTUBLI B
ACATCIIbBHOCTD, OLICHHUBATHh COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
° BJI1aACTh HaBBIKAMH IM03HABATEILHOU pe(bJIGKCHH KaK OCO3HaHHA

COBEpIIAEMBIX JICUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H
OCHOBAHMI; UCIOJIb30BaTh MPUEMBI PeIICKCUU NIl OLEHKH CUTYalluH, BIOOpa
BEPHOIO PEILICHHUS;

. OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHHMATh PEIICHHUS IO X
CHUKEHHIO;

. MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX MPU aHAIU3€ PE3yIbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0st M APYTrUX:

. IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA,

. IIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX [IPU aHAJIM3E PE3YJIbTATOB
NEATEIBHOCTH;

. MPU3HABATH CBOE MPABO U MPABO APYrUX HA OIIHOKY;

. pa3BUBaTh CHOCOOHOCTh MOHMUMAaTh MHP C TMO3HUIHMH JPYyroro
YeJIoBeKa.

IIpeameTHbIe pe3yJabTaThl
10-1 Kiace

B mponiecce nzyuenus kypca nuapopmMatuku 6a30Boro ypoBHs B 10-M Kjiacce
O0yJaroIMMUCs OYIyT TOCTUTHYTHI CIEAYIOIINE MPEIMETHBIC PE3yIbTaThI:

. BJIaJICHUE TPEJCTABICHUSIMUA O POJM MH(OPMALIMU U CBSI3aHHBIX C
HEl MpOLECCOB B MPUPOJIE, TEXHUKE U OOILIECTBE, MOHIATUIMHU «UH(OpMaIus»,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBl  CHUCTEMBI»,
«cucTeMHbIN 3 PexT», «uH(POPMAIIMOHHAS] CUCTEMAaY, «CUCTEMA YIIPABICHUS»;

. BJIaJICHUE METOZaMu 1oucka nadopmanuu B cetu MluTepuer, ymenue
KPUTUYECKU OIIEHUBATh MH(OpMaIUIO, MOIyYeHHYI0 U3 ceTu HTepHeT;
. YMEHHUE XapaKTepu30BaTh OOJBIIME JIaHHBIE, MPUBOJUTH MPUMEPHI

HNCTOYHHUKOB UX IOJIYUYCHUA U HAIIPABJICHUS HUCIIOJIb30BaAHUAA,



. IOHUMaHue OCHOBHBIX IPUHLIAIIOB yCTpoiicTBa u
(GYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB,
TEHACHIINN Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJIOTHIA;

. BJIaJICHHE HaBBIKaMH pabOThl C OMNEPAlMOHHBIMU CHCTEMaMH,
OCHOBHBIMH BUJIaMH MPOTPAMMHOTO OOECTIeueHus JIJIsl pelIeHrs YUYeOHbIX 3a/1au
10 BEIOPAHHOW crielManu3aluu;

. coOmoieHre TpeOOBaHUM TEXHUKU OE30MACHOCTH M TUTHEHBI IpU
paboTe ¢ KOMIIbIOTEpaMH U APYTMMU KOMIIOHEHTAMHM LIU(PPOBOrO OKpPYKEHMUS,
NOHMMAaHHE IPAaBOBBIX OCHOB MCIIOJIb30BaHMsSI KOMIIBIOTEPHBIX Iporpamm, 0a3
JAaHHBIX U MaTEpUaJIOB, pa3MEIICHHBIX B ceTH VHTepHET;

. NOHMMAaHHUE OCHOBHBIX NPHUHLUIIOB JUCKPETU3ALUU Pa3INYHbIX
BUJIOB MH(OpMaLIMU, YMEHHUE ONPEAENATh HHPOPMAIMOHHBIN 00BEM TEKCTOBBIX,
rpauyecKux U 3BYKOBBIX JaHHBIX MPH 3aJaHHbIX [TapaMeTpax JUCKPETU3ALUHY;

. YMEHHE  CTPOUTH  HEPAaBHOMEPHBIE  KOABL,  JOMYCKarOIIUe
OJIHO3HAYHOE JICKOAUPOBAHUE COOOIICHUH (MPePUKCHBIE KOBI);
. BJIaJICHUE TEOPETUUECKUM alapaToM, MO3BOJISIFOLIUM OCYIIECTBIISITh

IPEICTaBICHUE 3aJaHHOIO HATypaJbHOIO 4YHCJIa B pPa3IUYHBIX CHCTEMAaX
CUMCJICHUS, BBINOJHATH MPE0oOpa30BaHUs JIOTMYECKHUX BBIPAKEHUN, UCIOJIB3YS
3aKOHBI aJIreOphl JOTUKH;

. YMEHHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTPALIMOHHBIE ~ Marepualbl  C  HUCHOJIB30BAHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPaMMHBIX CPEACTB U 00JaUHBIX CEPBHUCOB.

11-¥ Kiace

B nporecce nzyuenus kypca uadpopmaTuku 6a30B0ro ypoBHs B 11-M kJ1acce
00yJaroIMMHCs OYyT TOCTUTHYTHI CIEAYIOIINE MPEIMETHBIC PE3YIbTaThI:

. HaJIM4ME NPEJCTABICHUNA O KOMIBIOTEPHBIX CETSIX M UX POJU B
COBPEMEHHOM Mupe, 00 o0UMX NpHHIMNAX pa3paboTKU UM (PYHKIIMOHMPOBAHUS
WHTEPHET-TIPUIIOKEHUI;

. MOHUMAaHUE yrpo3 HH(HOPMAIMOHHON 0€30MaCHOCTH, UCTIOJIb30BAHKE
METO/IOB M CpPEACTB MNPOTUBOJEHUCTBUSI ITHUM yIrpo3aM, COONIOACHHE MeEp
0€30I1acHOCTH, MPEAOTBPALIAIOIINX HE3aKOHHOE pacrpoCTpaHeHue
NEPCOHANIBHBIX JAHHBIX;

. BJIAJICHUE TEOPETUYECKUM amnmnapaTroM, MO3BOJSIOIMIUM OINPEACIATh
KpaT4yallIMii MyTh BO B3BELIEHHOM Trpade M KOJUYECTBO NyTEeH MEXIy
BEpIIMHAMU OPUEHTHUPOBAHHOTO allUKINYECKOro rpada;

. YMEHHUE YUTATh U MOHUMATh IPOrPAMMBI, PEATU3YIOIINE HECI0KHbBIE
aJITOPUTMBI 00PaOOTKH YHCIOBBIX U TEKCTOBBIX JIaHHBIX (B TOM YHCJIE MAacCCHBOB
U CHUMBOJIBHBIX CTPOK) Ha BBIODAHHOM Ui WU3YYEHHS] YHUBEPCAJIBHOM SI3BIKE
nporpamMmmupoBanusi Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#),
aHaAJIN3UPOBATh AJITOPUTMBI C UCIIOJIB30BaHUEM TA0JINI TPACCUPOBKH, ONIPEAEIISATh
0€3 HCIOJIb30BAaHUS KOMIIBIOTEPA pE3yJibTaThl BBIIOJHEHHUS HECIOXKHBIX
IIPOrpamM, BKJIFOYAOLIUX LIMKJIbL, BETBICHUSA U MOAIPOrPAMMBI, MPU 3aJaHHBIX



UCXOJHBIX TAHHBIX, MOAU(PHUIIMPOBATH TOTOBBIE IIPOTPAMMBI JUIsl PELICHNS HOBBIX
3a/lay, MCIOJb30BaTh MX B CBOMX IpOrpaMMax B KadecTBE MOJIPOrpamMm
(mpouenyp, QyHKuiL);

. yMEHHE pealn30BbIBaTh Ha BBIOPAHHOM JJIsi HM3yYCHHUS S3bIKE
nporpammupoBanus Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI OOpPAOOTKM YMCEJ, YHMCIIOBBIX IOCIEAOBATEIILHOCTEN U
MacCHBOB: MPEICTABICHUE YHCIAa B BUAE HaOOpa MPOCTBIX COMHOYKUTEIEH,
HaX0XJIEHUE MaKCHUMaJbHOW (MHUHUMAaNbHOM) IU(PBl HATypalbHOIO 4YHUCIA,
3alIMCAHHOTO B CHCTEME CYMCIICHMS C OCHOBaHMEM, He mnpesblmatommMm 10,
BBIUMCJIEHHE OOOOIIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MACCHBA WJIM YHCIOBOM
HOCJIEA0BATEIBHOCTU (CyMMBI, IPOU3BEACHUS, CPEIHETO apU(PMETHUECKOrO,
MUHHAMQJIBHOTO M  MAaKCHMAJIBHOI'O 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YAOBJIETBOPSIOLINX 33/JTaHHOMY YCJIOBHIO), COPTUPOBKY JIEMEHTOB MacCHBa;

. YMEHHE HCIO0JIb30BaTh TaOMWYHbIE (PENSIIMOHHBIC) 0a3bl JaHHBIX, B
YaCTHOCTH, COCTAaBJIATh 3alpochl K 0a3aM JaHHBIX (B TOM YHUCJE 3allpochl C
BBIYHCIIIEMBIMHA TIOJISIMH), BBIIIOJHATH COPTUPOBKY M TIOMCK 3amucedl B 0Oasze
JAHHBIX, HAMOJHATH pa3padOTaHHYI0 0a3y JaHHBIX, YMEHHE HCIOJIb30BaTh
AJNIEKTPOHHBIE TAOMWUbI [JIs aHalIW3a, NPEJCTaBICHUS U OOpadOTKU JaHHBIX
(BKJIFOYaAsi BBIYMCIIEHUE CYMMBbI, CPEIHEr0 apu(pMETUYECKOro, HauOOJBIIEro H
HAaMMEHBIIET0 3HAYCHH, PEIICHHE YPaBHEHUN );

. YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATUUYECKUE MOJEIH IS
aHaJin3a OOBEKTOB U IMPOLECCOB: (opMyaHpoBaTh LEAb MOJEIUPOBAHUS,
BBIIOJIHATh AHAJIM3 PpE3YyJbTAaTOB, IMOJYYEHHBIX B XOJ€ MOJEIUPOBAHMS,
OLIEHWBAaTh COOTBETCTBUE MOJIEIN MOJCIUPYEMOMY OOBEKTY WIJIM MpOILECCy,
IIPEICTABIIATH PE3YJIbTaThl MOJAEIUPOBAHNUS B HATJISIIHOM BHJIE;

. YMEHHE OpPraHU30BbIBATH JINYHOE HHPOPMAITMOHHOE MPOCTPAHCTBO C
MCITIOJIb30BAaHUEM PA3IMYHBIX HUPPOBBIX TEXHOJIOTUH, TOHUMAHUE BO3MOKHOCTEMN
HU(POBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, LUPPOBBIX 00pa30BaTEIbHBIX
CEPBUCOB, TOHMMAHMWE  BO3MOXXHOCTEH W  OrPAaHUYEHUW  TEXHOJOTHM
MCKYCCTBEHHOT'O MHTEIJIEKTA B PA3JIMYHBIX 00JIACTAX, HAJTMUKME IPEICTaBICHUN 00
UCITI0JIb30BaHUU MH(OPMAIMOHHBIX TEXHOJIOTUI B Pa3IUYHBIX
npodeccuoHaNbHBIX cepax.

Conep:xanue yueOHOT0 npeamera



10-ii kaace
Hu¢poBas rpaMOTHOCTH

TpeGoBanus TexHHKM O€30MACHOCTM M TUTHEHBl Mpu paboTe ¢
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[Tpunuuner paboTsel KoMmmbloTepa. llepcoHanbHbll KoMmmbioTEp. BniGop
KOH(UTYpalyi KOMITBIOTEpa B 3aBUCUMOCTHU OT PEIIaeMbIX 3a7ad.

OcCHOBHBIE ~ TEHJIGHIIUM  PA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHblie BIYUCIEHU. MHOTONMpOeccOpHble CUCTEMBI. CyTIEpKOMIBIOTEPBI.
MukpokonTposuiepsl. PoGoTH3npoBaHHbIe TPOU3BOACTBA.

[IporpammHOe  oOecrieyeHUE  KOMIIBIOTEPOB. Buabl  mporpaMmHOro
obecrieueHuss WM WX HazHaueHHe. OCOOEHHOCTH MPOrPAMMHOIO OOECIICUCHUS
MOOWJIBHBIX yCTpOHCTB. OmepaunoHHass cucrema. I[loHsTHE O CHCTEMHOM
aAMUHUCTpUpOBaHMU. MHCcTausmuss W JEHHCTAUIALUS  IIPOTrPaMMHOIO
o0ecrnieueHusl.

@aitnosas cuctema. [louck B ¢aiinoBoii cucreme. Opranuzanus XpaHEHUs U
0o0pabOTKM JaHHBIX C HCIOJIb30BAHMEM HWHTEPHET-CEPBUCOB, OOJIAYHBIX
TEXHOJIOTUNA U MOOUJILHBIX YCTPOMNCTB.

[IpukiagHbIe KOMITBIOTEPHBIE POrPAMMBI JJI PELICHUS TUITOBBIX 3a/a4 I10
BbIOpaHHOM cnieruanu3anuu. CUCTeMbl aBBTOMAaTU3HUPOBAHHOTO TTPOCKTUPOBAHUS.

[Iporpammuoe obecneuenue. JIneH3npoBaHue MPOrpaMMHOTO o0ecTieueHUst
U UpOoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE TIPOTpaMMHOE 00ecIieUeHHE.
KommMmepueckoe 1 HEKOMMEPUYECKOE UCIIOJIb30BaHNE TPOTPAMMHOTO 00eCTIeUeHHS U
G poBeIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas 3aKOHOAATEIHCTBOM
Poccuniickoit ®enepanuu, 3a HENPABOMEPHOE HCHOJB30BAHUE IMPOTPAMMHOTO
oOecrniedeHus U IUPPOBBIX PECYPCOB.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Nudopmanus, paHHble W 3HAHUSA. YHHUBEPCAIBHOCTh JAUCKPETHOTO
npeacraBieHuss uHbopmanuu. J[BouuyHoe KoaMpoBaHue. PaBHOMepHbIE U
HepaBHOMEpHbIC KOJbl. YcinoBue ®ano. [loaxoawl k m3MepeHHto WHGOPMAIIUU.
CymHocTh 00beMHOTO (aJIpaBUTHOTO) TMOAXOAa K HM3MEpPEHHIo WHOOpMaIn,
orpejeneHne OuTa ¢ TOYKU 3peHHst aa(paBUTHOTO MOIX0/1a, CBSI3b MEKIY Pa3MeEpoOM
andaButa W UWHOOPMAIMOHHBIM BECOM CHMBOJIA (B TPEANOIOXKECHHH O
PaBHOBEPOSITHOCTU TOSIBJIEHUSI CUMBOJIOB), CBSI3b MEXKIY €IUHULAMU WU3MEPEHUs
uHpopManuu: Out, Oait, Kbait, MOaiit, ['0aiit. CymHOCTh COAEpKATEIHLHOTO



(BEpOSITHOCTHOTO) MMOJX0Ja K H3MEpPEeHUI0 WH(OpMaluu, ompeacsieHue OuTa C
TO3UIINH COACPKAHUS COOOIIICHHUS.

Nudpopmanmonnsie mpoueccel. [lepemaua wunbopmainuu. HcTouyHUK,
NPUEMHUK, KaHaj CBS3HM, CUTHAJ, KojupoBaHue. VMckaxeHue wHGOpMAIUU MPU
nepenayde. CKOpoCTh nepeaun JaHHbIX M0 KaHATy CBSI3U. XpaHeHUe HH(POPMaIIUH,
oobeM mnamsatu. OOpabotrka wuHbopmanuu. Bunasl o0paboTku uHGOpMALIK:
MOJTyYeHHE HOBOTO COJIeP)KaHUs, H3MEHEHHE (DOPMBI MpeIcTaBlIeHU HHDOpMAIIHH.
[Tonck wHpopmanuu. Ponp wHbOpManuu u WHPOPMAIMOHHBIX TIPOIECCOB B
OKpY>KaroIeM MUpe.

Cucrembl. KoMIloHEeHTBI cHUCTEMBI M UX B3auMmojeiictBue. CHUCTEMBI
yOpaBiieHHs. YTIpaBiieHue Kak MHGOpMaIMOHHbIN ipouecc. OO0paTHast CBS3b.

Cucrembl cuucneHusi. Pa3BepHyTasi 3amuch IIEJIbIX W JPOOHBIX YHCENT B
MO3UIIMOHHBIX CUCTEMax cuucieHus. CBOWCTBAa MO3UIMOHHOM 3alHCH 4YHUCia:
KOJIMYECTBO IU(pP B 3aMUCH, MPU3HAK JEIMMOCTH UYHKCJIa HA OCHOBAHHUE CUCTEMBbI
CUUCIICHUS. AJITOPUTM NEPEBOIA LEIOT0 Yucia U3 P-uuHON CUCTEMBI CUMCIICHHUS B
JECATUYHYI0. AJITOPUTM MepeBoja KOHEYHOW P-uyHOM 1apoOu B JECATHUYHYIO.
AJITOpUTM IIEpeBO/Ia LEJIOr0 YUCIIa U3 IECATUYHON CUCTEMBI CUUCIIEHUS B P-nuHYy10.
JIBon4Has, BOCbMEpHUYHAsl U MIECTHAAUATEPUYHAS CHUCTEMbI CUHCIICHUS, MEPEBOJ
yucell MEXIy 3THUMHU cucTeMaMu. ApudMETHYECKHE OMepaluyd B MO3UIIUMOHHBIX
CUCTEMAX CUUCIICHHUS.

HpeI[CTaBJ'IeHI/IC OCJIbIX 1 BCIICCTBCHHBIX YHUCCII B ITIaMATH KOMIIBIOTCpA.

Komuposanne texkctoB. Koaupoka ASCII. OnHoOGalTHBIE KOAUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue HHPOpMAIMOHHOTO
00beMa TEKCTOBBIX COOOIIECHUM.

KomupoBanne  wu3obpaxkenuit. OreHka  WHGOPMAIMOHHOTO  00beMa
pacTpoBOro rpaduyuecKkoro M300payKeHus MpU 3aJaHHOM pa3pelieHuu U riayOuHe
KOJIMPOBAHMS IBETA.

Konuposanue 3Byka. Onienka HHGOPMAIIMOHHOTO 00BheMa 3BYKOBBIX JTAHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALMUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. BeickaszpiBanus. Jlormdeckme omneparuu. TaOmmipl
WCTUHHOCTH JIOTHYECKUX ONEPALMNN «IU3bIOHKIUD, «KKOHBIOHKIUS, «KHUHBEPCUSD),
CUMIUTHKALUS», «IKBUBAJICHIM». Jlornueckue BbIpaKeHUA. BpluncieHue
JIOTUYECKOTO 3HAYEHUS COCTABHOTO BBICKA3BIBAHMWSI MPU H3BECTHBIX 3HAYCHUAX
BXOJSIIUX B HEro OJJIEMEHTAPHBIX BBbICKAa3bIBaHWM. TaOJauIlbl MCTUHHOCTHU
JIOTUYECKUX BbIpaxkeHuil. Jlornueckue onepanuu U onepanuu HaJ MHOKECTBAMM.

[Ipumepsl 3aKOHOB anreOpbl JOTHUKUA. OKBHBAJICHTHBIE MPEOOpa3OBaHUs
Joruueckux BolpakeHud. Jlormueckue ¢yskiuu. IlocTpoeHune moruvecKoro



BBIPQXEHUS € JTaHHOM TaOauIel uICTUHHOCTH. JIornueckue 3J1eMEeHThl KOMIBIOTEPA.
Tpurrep. Cymmatop. IloctpoeHne cxembl Ha JIOTMYECKHX JJIEMEHTaX II0
JIOTUYECKOMY BBIPAKEHHIO. 3alHUCh JIOTMYECKOTO BBIPAKEHUS 10 JIOTMYECKOU
CXEME.

HNudopManuoHHbIE TEXHOJIOTMH

TexcroBerii mponeccop. PemaktupoBanue m dopmarupoBanue. [IpoBepka
opporpadun u rpammatukud. CpeAcTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctwiieid.  CTpyKTYpUpOBAHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOCKH, ornaBiieHue. O0naunbie cepBuchl. KomiekTuBHas padota
JOKyMEHTOM. MHCTpYMEHTBI peLIeH3UPOBAHMS B TEKCTOBBIX Ipolieccopax. Jlenoas
nepenucka. Pedepar. IlpaBuia UMTHUPOBaHUS HCTOYHUKOB U O(OpPMIICHUS
oubnuorpaduueckux ccouiok. OpopmiieHne crcka JUTepaTypshl.

BBoa u300pakeHuil ¢ KCIOJIb30BAHUEM DPA3JIMYHBIX LU(PPOBBIX YCTPOHCTB
(urdpoBbIX (poTOanmapaTtoB U MHKPOCKOIOB, BHUIEOKAMEp, CKAHEPOB U JIPYrUX
ycTpoiicTB). ['paduueckuit pemaktop. OOpaboTka Tpaduyeckux OOBEKTOB.
PactpoBas u BektopHas rpaduka. DopmaTsl rpapuieckux (panios.

O6paboTka wu300paKeHHS W 3ByKa C HCMOJb30BAHUEM HWHTEPHET-
IIPUIIOKEHUM.

MynpTMenna. Kommnsrorepusie [IPE3EHTALUH. Hcnonp3oBaHue
MyJIbTUMEIUMHBIX OHJIAWH-CEPBUCOB ISl pa3pabOTKU MPE3EHTAUUNA MPOEKTHBIX
pabor.

[IpuHIUIIBI TIOCTPOCHUS U PEIAKTUPOBAHUSA TPEXMEPHBIX MOAEIEH.

11-i1 knacce
Hu¢poBas rpaMOTHOCTH

[TpuHIMIBI HOCTPOEHUS U AlllapaTHble KOMIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie npoTokoibl. Cerb UHTepHeT. Anpecanust B cetu MurtepHer. Cucrema
JIOMEHHBIX UMEH.

Be6-caitit. BebO-ctpanunia. B3aumopeiictBue Opayszepa ¢ BeO-cepBEpOM.
JuHamudeckue ctpaHuiibl. PazpaboTka mHTEpHET-TIpUiIoKeHUH (caiiToB). CeTeBoe
XpaHECHHE JTaHHBIX.

Buner  gestenbHocth B cetd  HMuTepHer. CepBuchl  HTepHeTa.
['eonnopMaImoHHbIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU
(HampuMmep, JIoKalus MOOWJIBHBIX Teae(OHOB, OIpEACICHUE 3arpy>KEHHOCTH
aBTOMarvcTpasei), MHTEpHET-TOPToBIsl, OPOHUPOBAHUE OMIIETOB, TOCTHUHHUII.



['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBHUCH U ycnyrd. ConuainbHble CeTH —
OpraHu3alus KOJUICKTUBHOTO B3aUMOJEWUCTBUS U OOMeHa naHHBIMU. (CeTeBoii
ATHKET: TpaBWia TOBEACHUsS B KubepmpocTpaHcTBe. [Ipobnema moamuHHOCTH
nosyuyeHHoM nHpopmanuu. OTKPBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE M YKOHOMHYECKHE YTPO3bl, CBSI3aHHBIE C HCIOJIb30BAHHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui. OO1ue mpodsieMbl 3alIUThl
uHdopmaluu 1 “HPopMaluoHHOM Oe3omacHocTu. CpencTBa 3auThl HHOOpPMAIUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX MH(DOPMAIIMOHHBIX
cuctemax. IIpaBoBoe  obecnieyeHne  UHOOPMAIIMOHHOW  0E30MAaCHOCTH.
[IpenoTBpalieHre HECAHKITMOHUPOBAHHOTO JOCTYNA K JIMYHOU KOHPHUACHIIMATHHON
uHbOpMaIlMK, XpaHsSIelWcs Ha MEPCOHATHHOM KOMITBIOTEPE, MOOMIBHBIX
ycTpoiicTBax. BpeqoHoCHOE mporpaMMHOE 00ecTiedeHUE U CIIOCO0bI 0OPHOBI C HUM.
AHTUBUpYCHBIE mporpamMmbl. OpraHu3zanus JAYHOTO apXuBa HH(pOpPMAIIHH.
PesepBHOe konmmpoBanue. [1aponbHas 3amura apxusa.

Nudopmaiimonnpie TEXHOJOTHMM U TpodeccroHanbHas JeATEIbHOCTD.
Nudopmarmonnsie pecypcesnl. Ludponas skonomuka. MHpopMalinonHas KyabTypa.

Teoperuyeckne 0CHOBbI HHPOPMATHKH

Mopenu u monenupoBanue. Llenu monenupoBanusi. COOTBETCTBUE MOJENN
MOJIEIUPYyEeMOMY OOBEKTY WM mpolieccy. Dopmanu3aiius IpUKIaIHbIX 3a/1a4.

[IpencraBiienre pe3yJbTaTOB MOJEIUPOBAHUS B BHUIE, YIOOHOM st
BOCIIpUATHS yeloBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIHIIbI,

rpadukn).

I'padpr. OcHoBHBIE TIOHSATHS. Buasl rpados. Pemenne anropuTMu4ecKux
3a/lay, CBSI3aHHBIX C aHAIN30M TpadoB (MOCTPOCHUE ONTHUMAIBHOTO MYTH MEXKIY
BepImIMHaAMU Tpada, OmpeAesieHne KOJWYECTBAa Pa3NIMYHBIX MyTeH MEXIy
BEpIIMHAMHU OPUEHTUPOBAHHOTO AIMKINYECKOTO Tpada).

JepeBps. bunapHoe nepeBo. JIMCKpeTHbIE UTPHI JABYX HUIPOKOB C IIOJHOMU
undopmarmeit. [loctpoenue nepeBa mnepedopa BapHaHTOB, OMHCAHUE CTPATETUU
UTpHI B TAaOIMYHOU (hopMe. BBIMTpBIIITHBIE CTPATETHH.

Ucnonp3oBanue rpadoB U IEpEeBbEB MPU OMHCAHUU OOBEKTOB U MPOIIECCOB
OKPY’KaIOLIEro MUpPA.

AJITOPUTMBI U IPOTPAMMHUPOBAHNE



OmnpeneneHrne BO3MOXHBIX Pe3yJIbTaTOB PabOThl MPOCTEUIINUX AJTOPUTMOB
YVIpPaBICHUSI HCIOJHUTEIISIMU M BBIUMCIHUTENBHBIX alropuTMOB. OrnpeneneHue
WCXOJIHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXET aTh TPEOYEeMbIi pe3yJIbTar.

OTanbl pelieHus 3a7a4 Ha KOMIbIOTEpE. SI3bIK MIpOrpaMMHpPOBAHUS
(ITackans, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKUHHU  SI3bIKa
nporpaMMupoBaHusi.  TuUmbl — JaHHBIX:  LEJOYUCICHHBbIC,  BEIIECTBEHHBIE,
CUMBOJIbHBIE, Jornueckue. Berpnenus. CoctaBHble yciaoBusA. L{UKIbI ¢ yCIOBUEM.
[ukibl o nepemenHoi. Mcnonp3oBanue TaOIUI] TPACCUPOBKHU.

PazpaboTka u mporpamMMHasi peanu3alnys aarOpUTMOB PELICHUS TUIOBBIX
3amady 0a3zoBoro ypoBHs. [Ipumepsl 3amay: anroputmbl 0OpaOOTKM KOHEUHOMU
YUCJIOBOM MOCIIEIOBATENHOCTU (BBIYUCIICHUE CYMM, MPOU3BEIACHUN, KOJTUYECTBA
AJIEMEHTOB C 3aJJaHHBIMH CBOMCTBaMH), aJITOPUTMbI aHAIM3a 3alKHCH YUCENT B
MO3UIIMOHHOM CHCTEME CUHUCIICHHUS, AITOPUTMBI PEILICHUS 3a/1a4 METOIOM Iepedopa
(ToMCK HauOOJIBIIET0 OOIIETO ASIUTENS IBYX HATYpaJIbHBIX YMCEN, IPOBEPKA YKCIIa
Ha MPOCTOTY).

OOpaboTka CHMBOJIBHBIX JIaHHBIX. BcTpoeHHble  (YHKIHMH  SI3bIKA
IPOrpaMMUPOBAHMS 1711 00PAOOTKH CUMBOJIBHBIX CTPOK.

TabnuuHble BEeTWYUHBI (MAacCUBBI). AJTOPUTMBI PabOTHI C 3JIEMEHTAMHU
MaccuBa C OJHOKPATHBIM IPOCMOTPOM MAaCCHBA: CYMMHPOBAHHE DJIEMEHTOB
MacCHBa, MOJCYET KOJUYECTBA (CYMMBI) 2JIEMEHTOB MacCHBA, YIOBJICTBOPSIOIMINX
3QITAHHOMY YCIIOBHMIO, HaXOXIACHHE HaWOOJbIIero (HAUMEHBIIIETO) 3HAYSHUS
AJIEMEHTOB MAacCHBa, HAXOXJIEHHWE BTOPOrO0 IO BEIMYMHE HAHWOOJBIICTO
(HAaMMEHBITIETO) 3HAYCHMS, TMHEHHBIN IMOMCK AJIEMEHTA, IMePEeCTaHOBKA JICMEHTOB
MaccuBa B 00paTHOM TOPSIIKE.

CopTtupoBka ogHOMEpHOTO MaccuBa. [IpocThie MeTOABl COPTHUPOBKHU
(Hampumep, METOJl Ty3bIpbKa, METOJl BHIOOpPA, COPTUPOBKA BCTaBKaMHU).
[ToamporpaMmsl.

NudopmanuoHHbie TEXHOJIOTUU

Anamm3 naHHbpIXx. OCHOBHBIC 33/1a4M aHAJIW3a JaHHBIX: MPOTHO3UPOBAHUE,
KiaccuuKalys, KiIacTepHu3anus, aHanu3 OTKIoHeHuH. IlociaemoBaTeabHOCTD
peleHns 3a7a4 aHan3a JaHHBIX: cOOp NMEPBUYHBIX JAHHBIX, OYHMCTKA M OIICHKA
KadecTBa JAHHBIX, BEIOOp W/WIIM MOCTPOSCHHE MOJEIH, MPEeoOpa30BaHUE JIAHHBIX,
BU3YyaJIM3aIlMsl TaHHBIX, HHTEPIIPETAIHS PE3yJIbTaTOB.

AHaJIU3 JTaHHBIX C MOMOIIBIO JIEKTPOHHBIX TaOiuil. BhluncieHne CyMMbl,
CpeaHero apu(MeTHYecKoro, HauoOJbIIEr0 1 HAMMEHBIIIETO 3HAUCHUH Juara3oHa.

KOMHBIOTepHO—MaTeMaTI/IqeCKI/IC MOACIIN. OTanel KOMIIBIOTCPHO-
MAaTCMAaTUICCKOTO MOJACIHUPOBAHUA: IIOCTAHOBKA 3aJ1a4Hu, pa3pa60TI<a MOACIIN,



TECTUPOBAHUE MOJEIN, KOMIIBIOTEPHBIH OKCIEPUMEHT, aHalnu3 pPe3yJbTaTOB
MOJIETTUPOBAHUSI.

YucneHHoe peleHne ypaBHEHUH ¢ TOMOLIBIO TOA00pa napameTpa.

Tabnuunble (persiimoHHBIC) 0a3bl JaHHBIX. TaOnuila — TpeaAcTaBiIeHUE
cBeleHHnii 00 OMHOTHMHHBIX 00BekTax. Iloie, 3ammch. Kimrou Tabmunel. Pabora c
roToBOM 0a30il naHHBIX. 3amojHeHue O0a3pl AaHHBIX. [loMck, copTUpoBKa u
bunbTparus 3anuceid. 3ampockl Ha BBIOOPKY JAaHHBIX. 3ampOChl C MapaMeTPaMu.
Brruncnsiemsie nosist B 3ampocax.

MuoroTtaOJu4HEIC 0a3bI JaHHBIX. Tune! cBa3en MCIKIAY Ta6JII/IIIaMI/I. 3anpocm
K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

CpencrBa HCKyCCTBEHHOTO MHTeIUIEKTa. CepBUCH MAIIMHHOTO MEPEBOA U
pacrio3HaBaHMsl YCTHOM peud. WaeHTudukamus U TMOUCK U300paKeHUM,
pacrnio3HaBanue Juil. CamooOyydaromuecsi CUCTeMbl. MICKyCCTBEHHBIN UHTEIIJIEKT B
KOMIIBIOTEPHBIX Urpax. Mcnonb3oBaHWE METOIOB MCKYCCTBEHHOTO MHTEIUIEKTA B
oOyvaronmx cuctemax. Mcnosib3oBaHuE METOJOB MCKYCCTBEHHOTO MHTEJUIEKTA B
poOoTorexHuke. WHTepHeT Bemel. llepcnekTuBBl pPa3BUTHA KOMIIBIOTEPHBIX
UHTEJJIEKTYJIbHBIX CUCTEM.

TemaTHueckoe INIAHUPOBAHUE



10-i1 ki1acce

KoanuecTBO yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
n/n | PA3ACI0B " Tem Kourposibubie | [IpakTHYeCKHE | ofpasoBaTebHbIe
NpOrpaMMbI Bceero 6
padoThI padoTbI pecypcbl
Paznen 1. lludposasi rpaMOTHOCTH
KomnsroTep: anmapaTtHoe
114 NPOrpaMMHOe | bubmmoreka HOK
" | obecrieuenne, (haitnmoBas https://m.edsoo.ru/af8b25f4
cucTema
Hroro mo pazaeny 6

Pazgen 2. Teopernueckre OCHOBBI HH(DOPMATHKH

2.1 EI;I(;})(E)II):)I\I:I/I;LII_II/II/I:HHLIC ! 5 bubmorexa 1OK
' https://m.edsoo.ru/af8b25f4
MPOIIECCHI
29 Eﬁ;ﬁcﬁ:ﬁﬁm a8 bubnuoreka LHOK
' pMatt https:/m.edsoo.ru/af8b25f4
KOMIIBIOTEPE
23 DNeMeHTHI anreOpsI 3 1 bubmmoreka HOK
| moruxu https://m.edsoo.ru/af8b25f4
Uroro no pazpeny 21

Paznen 3. MadopmanroHHbIe TEXHOIOTHHA

3.1

nHpOpMAITUH

Texnomornn 00pabOTKH
TEKCTOBOM, Tpaduyeckoit
u MYJIbTUME TMHHON

bubnmnoreka IHOK
https://m.edsoo.ru/af8b25f4

Uroro no pazneny

OBIIEE
YACOB I1O ITPOT'PAMME

KOJIMYECTBO

34

11-# kiace




KoaunuecTBO Yacon

DJIeKTPOHHBIE

HaumenoBanue
Ne (mudposbie)
n/n | PA3AeT0B noTeM Beero | KOHTPoabHbIe | [IPaKTHYECKHE | oGpazoBaTebHbIe
nporpamMMbl paGoThI paboThbI pecypebl
Pazgen 1. Ludposas rpaMoTHOCTH
1.1 glié)eo%;/lea HOHHBIC 5 bubmmorexa LIOK
) pmart https://m.edsoo.ru/f47857e0
TEXHOJIOTHH
12 OCHOBBI COIMAJILHOU 3 bubnmoreka HOK
| uapopMaTHKH https://m.edsoo.ru/f47857e0
Uroro no pazaeny 8

Paznen 2. Teoperndeckue 0CHOBBI HH)OPMATUKN

21 HNudopmanmonHoe 5 | Bubmmoreka HOK
" | MomenupoBaHue https://m.edsoo.ru/f47857e0
Uroro no pazaeny 5

Paznen 3. AIropuT™MBbl U IPOrpaMMHUpPOBaHUE

31 ANTOPUTMBI U 3JIEMEHTHI 11 1 Bubnuoreka HOK
" | mporpaMMupOBaHUs https://m.edsoo.ru/f47857e0
Uroro no pazpeny 11

Pasnen 4. MnpopMaIimoHHbIe TEXHOJIOTHH
bubnmoreka IHOK
4.1 | Snexrpommpie Tabmuupt | 6 https://m.edsoo.ru/f47857e0
bubnmoreka IHOK
4.2 | baset nanHbIx 2 https://m.edsoo.ru/f47857e0
Cpencrsa Bubnnoreka IHOK
4.3 | ICKyCCTBEHHOTO 2 https://m.edsoo.ru/f47857e0
HUHTEIICKTa
Uroro o pazaeny 10
OBIIEE KOJIMYECTBO 34 ’ 0

YACOB I10 ITPOT'PAMME




IIpoBepsiemble TpeOoBaHMs K pe3yabratam ocBoeHuss QOOII u 3j1eMeHThI
colepKaHUSA

B ¢denepanbHbIX W perHOHANBHBIX TMPOILEAYypax OIICHKH KadecTBa
oOpa30oBaHUs HCIOJIB3YETCS TiepeueHb (KoauduKaTop) pachpeaeeHHbIX —II0
KJIaccaM TMpoBepsAeMbIX TpeOoBanuii k pe3ynbTataM ocBoeHuss OOIl COO wu
AJIEMEHTOB COZCPKaHHUsI TI0 HHPOPMATHKE.

10-i1 Ki1acce

IIpoBepsiembie TpeOOBaHus K pe3yiabTaTam ocBoenust OOII

Ko .
I (I)lBe SEMOTO IIpoBepsiemble npeMeTHbIe pe3yabTaThl OCBOEHMA OCHOBHOM
poBep 00pa3oBaTe/IbHOM MPOTrPaMMBbI CPeTHEro 001ero oopa3oBaHus
pe3yjabTaTa
1 [To Teme «lnuthpoBas rpaMOTHOCTEY»
Brnanenue npencrapineHusMu 0 poiu MHGOpPMALUHU U CBA3aHHBIX C HEH MPOLIECCOB
B TIPUPOJIE, TEXHUKE U OOIIECTBE, MOHATUAMH «MHPOPMALUS, «MH()OPMAIIMOHHBIH
11 MPOIECCy», «CHUCTEMa», «KOMIIOHEHTBl CHCTEMBI», «CHUCTeMHBIH 3ddexT,
’ «H(pOPMALIMOHHAsT CHCTEMa», «CUCTEMa YIpPaBICHHA»; BJIAaJCHHE METOAaMU
noucka wuHpopMmauud B ceTH MHTepHET, yMeHHEe KPUTHYECKH OLIEHUBATb
WHOPMAIIUIO, TOTYYSHHYIO U3 ceTu MHTepHeT
12 YMeHune xapakTepu3oBaTh OOJbIINE JaHHBIE, TPUBOAUTH TPUMEPHI HCTOYHUKOB UX

MOJIy4YCHUS U HAalIpaBJICHUS UCIIOJIb30BAHUS

[lonnmanre OCHOBHBIX NPHUHLMIOB YCTpOWCTBAa M (YHKIMOHUPOBAHHUS
COBPEMEHHBIX CTALMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHIUHN Pa3BUTHUS
1.3 KOMITBIOTEPHBIX TEXHOJIOTHH; BIIaJICHUE HAaBBIKAMH Pa0OTHl C OMNEPaHOHHBIMU
cHUCTeMaMHl W OCHOBHBIMH BHJAaMH MPOTPAMMHOTO OOECIIeUeHUs Ui PelIeHHUs
y4eOHBIX 3a/1a4 110 BEIOPAHHOH clielMann3alui

2 ITo Teme «Teopernueckue 0OCHOBBI HH)OPMATHUKI

[lonnMaHne OCHOBHBIX TPHUHIMIOB JAMCKPETH3alMM  pa3iIMYHBIX  BUJOB
2.1 WHPOpPMAIIUKM;, YMEHUE ONpeAeisTh WHQOPMAIMOHHBIH 00BEM TEKCTOBBIX,
rpadUUecKuX ¥ 3BYKOBBIX JIAHHBIX MIPY 33/IaHHBIX TTapaMeTpax JUCKPETH3aIuH

YMeHHe CTpOWTb HEpaBHOMEPHBIE KOMABI, JOMYCKAaloIlWe  OJHO3HAYHOE
JIeKOAUPOBaHUE COOOIIeHNH (TpepUKCHBIE KOIBI); HMCIOJIB30BAaTh MPOCTEHIINE

2.2
KOJTbI, KOTOPBIE TTO3BOJISIOT OOHAPY)KUBATh M UCIPABIISITH OMTUOKU TIPU TIepenade
JTAHHBIX
23 Bramenne — TeopeTHYecKUM anmapaTom, ITO3BOJISIOIIIUM OCYIIECTBIIATh
) MpEeACTABICHNE 33JaHHOTO HATYypaIbHOTO YHMCIIA B PA3JIMUYHBIX CUCTEMAX CUUCIICHUS
24 Bragenue TeopeTHUECKUM anmapaToM, MO3BOJISIONINM BBITOJHSATE TPE0Opa3oBaHUS

JIOTHYCCKHUX BBIpa)I(eHI/Iﬁ, HCIIOJIb3YA 3aKOHBI anre6p51 JIOTUKH

3 ITo Teme «MHDOPMAITMOHHBIE TEXHOJIOTHNY




3.1

YMeHne  co3gaBaTh  CTPYKTYpUPOBaHHBIE  TEKCTOBBIE  JOKYMEHTBHl  H
JIEMOHCTPALIMOHHBIC MaTepUaJIbl C UCTIOIH30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB

3.2

YMeHHe HCIIONh30BaTh TAaOMWYHBIC (PEISIHOHHBIC) 0a3bl JaHHBIX, B YaCTHOCTH,
COCTABJISITh 3aIllpoChl B 0a3axX MaHHBIX (B TOM YHCIIC BBIYHCIISIEMBIEC 3alpOCHI),
BBITIOJHATh COPTHPOBKY M TIOMCK 3amuceil B 0a3e JaHHBIX; HAIOJIHSITH
pa3paboTaHHy0 0a3y HaHHBIX
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YMeHHe WCIOB30BaTh AJICKTPOHHBIC TAONMUIIBI JIJIS aHAIKW3a, MPEICTABJICHUS U
00pabOTKM MaHHBIX (BKJIIOYAsl BBEIYHCICHHE CyMMEI, CPEAHETO apu(METHIECKOrO,
HauOO0JIBIIETO ¥ HAMMEHBIIIETO 3HAYCHUM, PEIICHUE YPaBHCHHN )

HpOBepﬂeMLIe JIEMEHTHBI COACPKAHUSA

Kon

HpOBepﬂeMbIﬁ JIEMEHT COAECPKAHUS

Lndposas rpaMOTHOCTB

1.1

[Mpunnumner paboTbl KommbloTepa. I[lepcoHanbHBIM KOMIbIOTEp. BriOOp KOHOUTrypamun
KOMITBIOTEPA B 3aBHCUMOCTH OT PElIaeMBIX 3a]a4

1.2

OcCHOBHBIC TEHACHLMH Pa3BUTUSI KOMIIBIOTEPHBIX TeXHOJOrui. llapanienbHble BBIYHCICHHUS.
MHoromnpoueccopHbie CUCTEMBI. CynepkoMIbIOTEpPHL. MUKpOKOHTPOJIIEPHL.
PoGoTtusnpoBanHbIe MPOU3BOACTBA

1.3

daiinosas cuctema. [Touck B aitnoBoit cucreme. Opranuszanus XpaHeHUs: 1 00pabOTKN TaHHBIX
C MCIIOJIb30BAHUEM WHTEPHET-CEPBUCOB, O0JIAYHBIX TEXHOJIOTHH U MOOMIIBHBIX YCTPOHCTB

Teopernueckre 0CHOBBI HHPOPMATUKI

2.1

Wudopmarusi, naHHblE M 3HaHHWA. YHHMBEPCAJIBHOCTH JUCKPETHOIO MPEACTaBICHUS
uHpopmMarun. J[BonuHOE KOJUPOBaHUE

2.2

PaBHOMepHBIe " HECPABHOMCPHBIC KOABI. Vcnosue ®ano
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IMomxoner x m3MmepeHuro uHpopManuu. CymHOCTH 00beMHOTO (a(paBUTHOTO) TOIXOAa K
WU3MEPCHHUIO WH(pOPMAIIMH, ONpE/CIICHUe OUTa ¢ TOYKH 3peHMs aipaBUTHOTO TMOJXO0/a, CBS3b
MEXIy pasMepoM andaButa W HWHPOPMANMOHHBIM BECOM CHMBOJA (B TPEAMOIOKCHUH O
PaBHOBEPOSITHOCTH TOSIBIICHHSI CHMBOJIOB), CBSI3b MEXK]y SAMHUIIAMU U3MEPEHUs HH(DOpMAIHH:
owur, Oaiit, Kbaiir, M6aiit, ['06aiit. CyIHOCTb COJepKaTeNLHOTO (BEPOSITHOCTHOTIO) MOX0/a K
WU3MEPEeHHIO MH(OpMaIInK, onpe/iesieHue OUTa ¢ IO3UIMU COJICPIKAHUS COOOIICHUS

24

Wudopmarnmonnsie mporecchl. [lepenavya undopmanuu. McToOUHUK, MPUEMHHMK, KaHAI CBS3H,
curHai, koguposanue. Mckaxenne napopmauuu npu nepenade. CKOpocTb Nnepeaayn JaHHBIX
M0 KaHaJy CBS3M. XpaHeHue nHpopMalnu, 00beM maMaTu

2.5

Cucrempl. KoMImoHeHTBI cuCTeMBI U BX B3auMoJeiicTBre. CHCTEMbI yIpaBieHHs. Y IpaBlIeHNe
Kak nH(opMannoHHbIH mporiecc. OGpaTHas CBsI3b

2.6

Cucremsl cuncieHus. PazBepHyTas 3anuch 1ebIX U JPOOHBIX YMCEN B IO3UITUOHHBIX CHCTEMAX
curcieHus. CBOWCTBA MO3WIMOHHON 3alMCH YMCIA: KOJIMYECTBO LMD B 3alUCH, MPU3HAK
JIENIMMOCTH YK CJIa HA OCHOBAHHE CHCTEMBI CYMCIICHHSI. AJICOPUTM NIEPEBOAA LIENIOTO YucIia u3 P-
WYHON CHCTEMBI CUHCIICHUS B JIECATUYHYIO. ANTOPUTM TepeBoja KoHeuHoW P-udHoi npobu B
JIECATUYHYI0. ANTOPUTM IIEpEBOJA LEJIOT0 YHCIA U3 JECATUYHOW CHUCTEMBI cuucieHusd B P-
WYHY!0. J[BOMYHas1, BOCBMEpPHYHAs U LIECTHAAIATEpUYHas CHCTEMBI CUUCIICHUS, IEPEBOJ] YUCEI
MEX]y 3TUMH CUCTeMaMH. ApU(PMETHIECKUE OTIePAIIMH B TO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

2.7

HpeZ[CTaBJICHI/IC LEJIBIX U BEIIECTBCHHBIX YUCEIT B IIaMATH KOMIIBIOTEPA




2.8

Komuporanue texcroB. Komuposka ASCII. Oxnobaiitapie kogupoBku. Ctanmapt UNICODE.
Koauposka UTF-8. Onpenenenre nHGpOpMaIMOHHOTO 00heMa TEKCTOBBIX COOOIIEHHI
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Konupopanue uzobpaxenwuii. Onenka HHOOPMAIMOHHOTO 00beMa PacTpPOBOro TpahuuecKoro
M300pakeHUs TIPH 33IaHHOM Pa3pelIeHnH U TITyOnHe KoaupoBaHus 1BeTa. KomnpoBanue 3ByKa.
OrneHka HHPOPMAIIMOHHOTO 00heMa 3BYKOBBIX JAHHBIX TIPH 33JJaHHBIX YacTOTe TUCKPETU3ANN
U pa3psAIHOCTH KOJUPOBAHHUS

2.10

Anrebpa noruku. BrickassiBanus. Jlorudeckue omepanuu. TaOnuipl HCTUHHOCTH JTOTHUECKUX
onepanyil «IU3BIOHKIMS», «KOHBIOHKIUSI», KUHBEPCHUA», «UMILTUKALUA), «IKBHUBAJICHIUS.
Jlornueckue BolpakeHUsI. BeIUuCIeHNE TOTHYECKOTI0 3HAUEHUSI COCTABHOTO BBICKA3bIBAHUS IIPU
M3BECTHBIX 3HAYCHUSX BXOASALINX B HETO 3JIEMEHTAPHBIX BhICKA3bIBaHUH. TaOInIBl HCTHHHOCTH
JIOTUYECKHX BbIpakeHUil. Jlornueckue omepanuu W onepanuu Haj MHo)kecTBamH. IIpumepst
3aKOHOB anreOpbl JIOTHKH. OKBHBAJCHTHbIE NPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUI.
Jlormaeckue Gpynkumu. [locTpoeHre TOTHYECKOTO BRIPAKEHUS C TAHHOW TaOINIIeH HCTHHHOCTH.
Jlormueckue aneMeHTs KomnbioTepa. Tpurrep. Cymmarop. [Toctpoenue cxemMbl Ha JIOTHYECKUX
3JIEMEHTAX IO JIOTHYECKOMY BBIPAXKEHHUIO. 3alHCh JIOTHUYECKOIO BBIPAXKEHHSI 1O JIOTUYECKOU
cxeme

HNudbopmMaimoHHbIe TEXHOIOTUH

3.1

TexcroBerii mporeccop. PemaktupoBanme u ¢dopmartupoBanme. IIpoBepka opdorpaduu u
rpamMmaTiKu. CpeacTBa TMOMCKAa M aBTO3aMEHbI B TEKCTOBOM Ipoleccope. Vcronb3oBaHue
ctiiieli. CTpyKTypHpPOBaHHBIE TEKCTOBBIE JOKyMeHTHl. CHocku, ornaBieHune. OOnavHbe
cepBucsl. KomnektuBHast paboTa ¢ JOKyMEHTOM. MIHCTpYMEHTHI PELIEH3UPOBAHUS B TEKCTOBBIX
nporieccopax. JlenoBas mnepernmcka. Pedepar. [lpaBuia 1uTHpOBaHHMS HMCTOYHUKOB U
odopmienus: budbnrorpaduieckux ccoliok. OopmMireHHe CIICKa TUTEPATyPhI

11-# kiacce

IIpoBepsiembie TpeOOBaHUs K pe3yiabTaTam ocBoenunst OOII

Kon

NMpoBepsieMoro
pe3yjabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMsbl CpeHEro 001ero oopa3oBanus

1

ITo Teme «lnudposast rpaMOTHOCTB»

1.1

Hanuune npencraBieHnit 0 KOMIIBIOTEPHBIX CETSAX M UX POJHM B COBPEMEHHOM MHPE;
00 00X MPUHIIMTIAX Pa3pa0d0TKU U GYHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHHUN

1.2

YMeHHEe ~ OpraHuM30BbIBATH  JIMYHOE  MH(POPMAIMOHHOE  IMPOCTPAHCTBO  C
HCIIOJIb30BAHUEM  Pa3JIMYHbIX CPEICTB LUGPOBBIX TEXHOJIOTHH; IMOHMMAaHUE
BO3MOXKHOCTEH [HU(MPOBBIX CEPBUCOB TOCYNApPCTBEHHBIX YCIYT, IHUPPOBBIX
00pa3zoBaTeILHBIX CEPBUCOB; TIOHUMAaHNE BO3MOXKHOCTEH M OTpaHUYICHUI TEXHOIOTHIA
HMCKYCCTBEHHOT'O HMHTEJUICKTa B PA3JIMYHBIX O0JIACTAX; HAIMYWE MPEACTABICHUNA 00
WCIIONIb30BAaHUH MH(OPMAIMOHHBIX TEXHOJOTHH B PA3JIMYHBIX MPO(PECCHOHAITBHBIX

cepax

ITo Teme «TeOpeTI/I‘{eCKI/Ie OCHOBBI I/IH(i)OpMaTI/IKI/I))

2.1

BitageHne TeOpeTUUECKUM aIapaToM, ITO3BOJISIOIIUM ONPEAEIIATh KpaTyalini My Th
BO B3BEIICHHOM Tpade 1 KOJINIECTBO MyTeH MEXIy BEPIIMHAMH OPUEHTHPOBAHHOTO
alMKINYecKoro rpagda

[To Teme «AJATOPUTMBI U IPOrPAMMHUPOBAHHE)




3.1

YMeHre 4uTaTh U MOHUMATH MPOTPAMMBI, PEATU3YIONINE HECIOXKHBIC aIrOPHUTMBI
00pabOTKH YUCIIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YHCJIE MAaCCUBOB U CHMBOJIBHBIX
CTPOK) Ha BBIOPAaHHOM Il M3y4YCHHUS YHUBEPCAIBHOM SI3BIKE IPOTPaAaMMHUPOBAHHS
Beicokoro ypoBHs (Ilackamp, Python, Java, C++, C#); ymeHme aHamm3npoBaTh
QITOPUTMEI C HCIIOJIb30BAHUEM TAOJHUI] TPACCUPOBKH; ONIPEACIATh 0€3 NCIIOIh30BAHMS
KOMITBIOTEPA PE3YJIbTATHI BEITIOJTHEHUS HECIOKHBIX MPOTPAMM, BKIFOYAROIIUX ITUKITHI,
BETBJICHUSI U TIOANIPOTPAMMBI, TIPU 3aJITAHHBIX UCXOJHBIX TAHHBIX

32

VYMenne Moau(UIMPOBATH TOTOBBIE MNPOrPaMMBI ISl PEIICHUS HOBBIX 3371ad,
UCTIONH30BaTh HMX B CBOMX MpOrpaMMax B KadecTBe NOANIPOrpamMM (TPOLEIyp,
(hyHKIHI)
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YMeHHue peanu30BaTh 3TaIlbl PEHICHMS 33]1a4 Ha KOMIBIOTEPE; YMCHHUE PEaTi30BhIBATh
Ha BEIOPAHHOM JUTSI M3Y4EHHUSI SI3bIKE TIPOrpaMMHUPOBaHHsl BBICOKOTo ypoBHs ([Tackanb,
Python, Java, C++, C#) tumoBbsle anropuTMbl OOpPaOOTKH HHCEN, YHCIIOBBIX
MOCJIeIOBAaTEIFHOCTEH W MacCHBOB: NPEICTAaBICHUE YHCIIA B BHIAE HaOOpa MPOCTHIX
COMHOXHTENEH; HaXOXKICHUE MAaKCUMATIbHON (MUHUMAIBHOM) UG PHI HATYPATEHOTO
Yucia, 3alMCaHHOTO B CHCTEME CUUCICHHS C OCHOBAaHHEM, He Tpembiniatonium 10;
BBIYUCJIICHUC 0606HICHHI)IX XapaKTCpUCTHUK DJBJIEMCHTOB MaCCUBa WJIA YHUCJIOBOU
MOCJICZIOBATEIBHOCTH ~ (CyMMBI,  MPOW3BEIACHHUS  CPEIHEro  apu(hMeTH4ecKoro,
MUHHMATBHOTO M MaKCHMAJbHOTO  DIIEMEHTOB, KOJHMYECTBA  DJIEMEHTOB,
yIOBIIETBOPSIONINX 32IaHHOMY YCJIOBHIO); COPTUPOBKY DJIEMEHTOB MacCHBa

[To Teme «MHDOPMAITMOHHBIC TEXHOJIOTUNY

4.1

YMeHHEe HCMONB30BaTh KOMITBIOTEPHO-MaTeMaTHUECKHEe MOJCIN JUIS  aHaIHM3a
O00OBEKTOB M MPOIIECCOB: (POPMYJIMPOBATH LIENb MOJCIUPOBAHUS, BBITOJHATH aHAIIN3
PE3yJIbTAaTOB, MOJTYYCHHBIX B X0/1€ MOJICTMPOBAHNUS; OLICHUBATh aJIEKBATHOCTH MO/ICITH
MOJIETTUPYEMOMY OOBEKTY HJIH MPOIIECCY; PEACTABIATh PE3YJIbTATHl MOICTUPOBAHHMS
B HarJiiAHOM BUJIC

IIpoBepsieMbie 3JIEMEHTBI COJIEPKAHUS

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

[udpoBas rpaMOTHOCTh

1.1

[IpyHIMIOBI MOCTPOEHUSI M AaNapaTHbIE KOMIOHEHThl KOMITBIOTEPHBIX
cereil. CereBble mnpoTokoibl. CeTb HWHTEpHET. Aapecanus B CETU
Nurtepuer. Cucrema 1OMEHHBIX UMEH

Teopernyeckre OCHOBbI MH(OPMATUKU

2.1

Monenu u mogenupoBanue. Llenu mogenupoBanus. CoOTBETCTBHE MOJICTTH
MOJCIIUPYEMOMY OOBEKTY WM Tporeccy. DopManu3amnus MPUKIaTHBIX
3anau. [IpeacraBnenne pe3yabTaToB MOJACIMPOBAHUS B BUE, YIOOHOM JIJIst
BOCIIPUSITHSL YeTOBEeKOM. ['padudeckoe mpeacTaBiIeHHE TAHHBIX (CXEMBI,
TaOHIIBI, TPaUKN)

2.2

I'padsr. OcHoBHble IOHATHS. Buasl rpadoB. Penienue anropuTMu4ecKux
3a/1a4, CBSI3aHHBIX C aHAIU30M I'padoB (MOCTPOEHUE ONTUMATIBLHOTO ITyTH
MEXly BeplIMHaMu rpada, onpeaesieHne KOJIMYeCTBa pa3iuuHbIX MyTel
MEX/1y BEpIIMHAMHU OPUEHTUPOBAHHOTO allMKINYECKOro rpaga)




2.3

JepeBbsi. bunapHoe nepeBo. [IUCKpeTHBIE UTPBI IBYX UTPOKOB C MOJHOM
unpopmarnueit. [loctpoeHue pgepeBa mnepedbopa BapHAHTOB, OIMKMCAHHE
CTpaTerud Wurpbl B TaOnuyHOW (opme. BhIMTpHINIHBIE CTpaTeruu.
Hcnonb3oBanue rpadoB U 1€pEBHEB MPU ONMUCAHUU OOHEKTOB U MTPOLIECCOB
OKpY>Kalolllero Mupa

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Omnpenenenre BO3MOXKHBIX Pe3yJIbTaTOB pa0OThI MPOCTEUIIINX aJITOPUTMOB
YOPABJICHUS]  UCHOJHUTEISIMH W BBIYUCIIMTENBHBIX  aJITOPUTMOB.
Omnpenenenre UCXOAHBIX JAHHBIX, TP KOTOPBIX AJITOPUTM MOKET AATh
TpeOyeMblIil pe3yabTaT

3.2

Otanbl pelieHHUs 3alad Ha KOMIbloTepe. S3bIK MporpaMMHUpOBaHUS
(ITackanb, Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIIMHU SI3bIKA
MporpaMMHUpOBaHus. THUIBI JaHHBIX: IEJIOYUCICHHBIE, BEIICCTBEHHBIE,
CUMBOJIbHBIE, Jorndeckue. BerBnenus. CocraBHble ycnoBus. Llukibl ¢
ycnosueM. Lukibsl o nepemenHoi. Mcnonab3oBaHue TaOIHIl TPACCUPOBKU

3.3

Pa3paboTka u nmporpamMmmMHas peaiu3aius arOpuTMOB PELICHUSI TUITOBBIX
3amay 0azoBoro ypoBHs. I[lpumepsl 3amad: anropuTMbl 00pabOTKHU
KOHEYHOM  YHUCJIOBOM  MOCJIENOBATEIBLHOCTH  (BBIYHMCICHHUE  CyMM,
MPOU3BEACHUN, KOJIMYECTBA DJIEMEHTOB C 3aJlaHHBIMH CBOMCTBaMM),
ITOPUTMBbI aHAJIN3a 3aMUCH YHCEN B MO3WLHUOHHON CHCTEME CUMCIIEHUS,
aITOPUTMBI pElIeHUs 3ajady METOJ0M Iepedopa (MOUCK HauOOJBIIEro
oOlero JAenurenss ABYX HaTypalbHBIX 4YHCEJ, MPOBEpPKa YMcClIa Ha
MPOCTOTY)
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OOpaboTka CHUMBOJIBHBIX JIaHHBIX. BcTpoeHHble (GYHKIUUA — S3bIKA
IPOrpaMMHUPOBAHMUS JIJIs1 00PAOOTKH CUMBOJIBHBIX CTPOK

3.5

TabnuyHbple BETUYMHBI (MACCHUBBI). AJNTOPUTMBI pabOThI C 3IEMEHTaMHU
MaccuBa € OJIHOKPaTHbIM MPOCMOTPOM MacCHUBa: CYMMHpPOBaHUE
AJIEMEHTOB MACCHBA, MOJCYET KOJUYECTBA (CYMMBbI) 3JIEMEHTOB MacCUBa,
YAOBJIETBOPSIONIUX 33JaHHOMY YCIJIOBHIO, HAXOXXJIEHHUE HaUOOJBIIEro
(HaMMEHBIIETr0) 3HAYEHUS JIEMEHTOB MacCHBa, HaX0KJEHHUE BTOPOIO IO
BEJIMUMHE HauOOJbIIEro (HAaMMEHBIIEro) 3HAYCHMS, JIMHEHHBIM TMOUCK
AJIEMEHTA, MEpPEeCTaHOBKa 3JIEMEHTOB MacchBa B OOpaTHOM MOpSIKE.
CopTtupoBka OJHOMEpHOro Maccupa. IIpocTbie MeToAbl COPTHUPOBKH
(Hampumep, METOJl My3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BCTaBKAMH).
[ToamporpaMmmsl

NudopmanimoHHbie TEXHOJIOTHH

4.1

Ananu3 nanHbix. OCHOBHBIC 33/1a4d aHAJIM3a JIAaHHBIX: MPOTHO3UPOBAHMUE,
KJaccuguKkaus, KJIacTepu3alusl, aHaJu3 OTKJIOHEHUH.
[TocnenoBaTensHOCTH PEIICHUS 3a7a9 aHAJIM3a JTaHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA U OIIEHKA Ka4yeCTBa JJAHHBIX, BRIOOP M (WMJIM) OCTPOSHUE




MOJIEeNIM,  NpeoOpa3oBaHUE  JAHHBIX,  BHU3yalM3alus  JaHHBIX,
UHTEpIpETalUs Pe3yIbTaToB

4.2

AHaM3 TaHHBIX ¢ TTOMOIIBIO YJICKTPOHHBIX TaOIUIl. Beancienne Cymmel,
cpemHero apuMeTH4ecKOro, HauOOJBIIEr0 M HAMMEHBIIETO 3HAYCHUI
nyaras3oHa

4.3

KOMHBIOTCpHO-MaTGMaTI/I‘-ICCKI/IC MOJCJIH. OTamnsl KOMIIBIOTCPHO-
MATEMATHYCCKOI'O MOACIMPOBAHHA: IIOCTAHOBKA 3aad4du, pa3pa60TKa
MOACIIU, TCCTUPOBAHUC MOICIIH, KOMHLIOTCpHBII?I OKCIICPUMCHT, aHAJIN3
PE3YIIBTATOB MOACINPOBAHUA

4.4

YuclieHHOE pellieHne ypaBHEHUH C MOMOIIbIO T0A00pa mapaMerpa

4.5

Tabnuunbie (pensuuoOHHbIE) 0a3bl AaHHBIX. Tabiauua - MpeACTaBICHUE
CBeJleHHH 00 OJHOTHHIHBIX OOBekTax. Ilone, 3ammchk. Kirod TaGmIlbL.
Pabora ¢ roroBoii 0a30ii JaHHBIX. 3amojHEHHE 0a3bl JaHHBIX. [lowck,
COPTHpPOBKAa W (UIbTpalMs 3amuceil. 3ampockl Ha BBIOOPKY JaHHBIX.
3ampockl ¢ MapamMeTpaMu. Beluucisgemble 1o B 3alpocax.
MHoroTtabiuunble 0a3bl JaHHBIX. THIBI CBA3eld MEXTy TaOJIuIlaMH.
3anpockl K MHOTOTA0IMYHBIM 06a3aM JJAaHHBIX

IIpoBepsiemblie Ha EI'D no ungopmatuke TpedoBaHus K pe3yabTaTaM
ocsoenus OOII COO

Hns  nposegenuss EI'D mno wuHPOpMAaTHKE HCHONB3YETCA IEPEUYEHb

(konudukarop) npoepsieMbIX TpeOdoBaHMi K pesyabTaTtaMm ocBoeHust OOIT COO u
IIEPEYEHb JIEMEHTOB COJIEPKAHMS.

Ilepedens (koaudukaTop) NpoBepsieMbIX TPEOOBAHUI K pe3yJibTATaM

ocsoenuss OOII COO
Kon .
HpoBepsieMoro IIpoBepsieMble TPeOOBAHHUS K MPEIMETHBIM Pe3yJbTATAM OCBOCHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOTrpPaMMbI CPEIHEro 001Eero oopa3oBaHus
TpeOoBaHUs
1. 3Hath (MOHUMATh)

[loHnmMaHre OCHOBHBIX ITPUHIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX W MOOMIBHBIX KOMITBIOTEPOB; TEHACHIINN Pa3BUTHA
1.1 KOMIIBIOTEPHBIX TEXHOJIOTHIA; BIIaJICHUE HABBIKAMU PaOOTHI C ONlepallHOHHBIMU
CHUCTEMaMH U OCHOBHBIMH BUAaMH IPOTPAMMHOT0 00ECTICUEHUS TS PELICHUS

yueOHBIX 3a/1a4 110 BEIOPAaHHOM cHelraIn3aliu

Hannuue Hpe}lCTaBJ’IGHI/Iﬁ 0 0a30BEIX MNpUHIUIIAX OpraHru3aluu U

1.2 N
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTei

ITornManne OCHOBHBIX IMIPUHOUIIOB JUCKPETU3AIUN PA3JIMYHBIX BUI0B

1.3 rH(pOpMaIIUU




1.4

[ToHumaHue 0a30BBIX AITOPUTMOB 0OPAOOTKH YHUCIOBOH U TEKCTOBOM MHGOPMAIHH
(3amuch YMCeN B MO3UIIMOHHON CUCTEME CUUCIICHUS, ISIMMOCTD IEJIBIX YHCET,
HAXOKICHUE BCEX MPOCTHIX YMCET B 3aJJaHHOM AMana3oHe; oopaboTka
MHOTOPA3PSIHBIX [EJBIX YUCEIT; aHAIN3 CUMBOJIBHBIX CTPOK M JPYTHX),
ANTOPUTMOB TTOUCKA ¥ COPTUPOBKU

1.5

3HaHue GyHKIHOHATBHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPEJICTB CPEIbI
pa3paboTku

1.6

Brnagenre 0CHOBHBIMU CBEICHUSAMU O 0a3aX JaHHBIX, HX CTPYKTYpPE, CPEIACTBAX
CO3aHUS U pa0bOThI C HUMH

1.7

[NorrMaHue BO3MOXHOCTEH U OTPAHUYCHHI TEXHOJIOTHH HCKYCCTBEHHOTO
WHTEJUIEKTA B PA3ITUYHBIX 00JIACTSIX; HATTMYHUE MPEACTABICHUH 00 HCIIOIh30BaHUM
HH()OPMAITHOHHBIX TEXHOJIOTHH B pa3IMIHBIX TPO(heCCHOHANBHBIX cdepax

1.8

Bragenne TeopeTHYECKUM alapaToM, MO3BOJISIONINM OCYIIECTBIATh
MIpe/ICTaBJIeHNE 33JaHHOT0 HaTypaIbHOTO YHCIIa B PA3IMYHBIX CUCTEMAX
CUMCJICHUSI; BBITIOJHATH IIPe00pa30BaHus IOTHYECKUX BBIPAXKEHUH, HCIIOIB3YS
3aKOHBI aJreOphl JIOTUKH; ONPEAEIATh KpaTyaidIlinii MyTh BO B3BELICHHOM Ipade u
KOJINYECTBO MyTeH MEXIy BepILIMHAMH OPHEHTUPOBAHHOTO allMKIMYECKOro rpada

YMets

2.1

YMeHue UCIoIb30BaTh KOMITBIOTEPHO-MATEMAaTHUCCKUE MOJICITH ISl aHAJIHM3a
00BEKTOB U MIPOIECCOB: (hOPMYIUPOBATH IIEIb MOJCIUPOBAHUS, BHITIOIHATh aHAJIN3
PE3YIbTATOB, IMTOJYYECHHBIX B X01€ MOACIMPOBAHNA, OICHNBATh aACKBATHOCTDb
MOJIEITH MOJICIIUPYEMOMY OOBEKTY MIIH MPOIIECCY; MPEACTABISATH PE3yIbTaThI
MOZACIIUPOBAHMS B HATJIAJHOM BUAC

2.2

YMeHue KiacCupUIMPOBaTh OCHOBHBIC 3a7]aui aHaN3a TaHHBIX
(mporuo3upoBaHue, KiaccupUKaIKs, KIaCTepH3allns, aHATN3 OTKIOHEHUH );
MTOHUMATh TIOCTIeIOBATENFHOCTh PEIICHHS 3a]]a9 aHAIIM3a JaHHBIX: cOOp
MIEPBUYHBIX JIAHHBIX, OYUCTKA U OI[EHKA Ka4eCTBa JaHHBIX, BHIOOD U (MIIN)
MOCTPOCHUE MOJIENH, PeoOpa3oBaHie JaHHBIX, BU3yaIH3alus T1aHHbBIX,
MHTEpIpeTanus pe3yiabTaToB
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YmMmenue onpeaensaTs UHPOpMaIMOHHBIH 00beM TEKCTOBBIX, IrpadUIecKuX U
3BYKOBBIX JAHHBIX IIPH 33JaHHBIX MTapaMeTpax IUCKpeTH3aluu. Y MCHUE
OIIPEAEIATh CPEAHIOI CKOPOCTh NIepeiayr JaHHbIX, OLICHUBATh H3MEHEHUE
BpEMEHH Tepeiayn Py N3MEeHEeHHH HHPOPMAIIMOHHOTO 00beMa IaHHBIX U
XapaKTEePUCTUK KaHasla CBS3M
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YMeHne CTPOUTH KOJI, 00ECTICUNBAIOIITNI HAMMEHBITYIO BO3MOYKHYIO CPEIHIOI0
JUTHHY COOOIIICHUS TTPHU U3BECTHOW YaCTOTE CUMBOJIOB

2.5

VYMeHne ucnoib30BaTh IIpu pCUICHUH 3aaav CBOIiCTBa HO3HHHOHHOﬁ 3aliuCu 4ucCell,
AJITOPUTMEBI ITOCTPOCHUS 3allUCH YUCTIA B HO3I/II_[I/IOHHOI71 CHUCTEMC CUHCIICHHUA C
3aJaHHbIM OCHOBAHHUEM U IMMOCTPOCHUA YHUCJia 110 CTPOKE, conepmameﬁ 3aIlluCh

9TOro 4yucjia B HOBI/ILII/IOHHOﬁ CHUCTEMEC CUHUCIICHHUA C 3aJaHHBIM OCHOBAHUEM,
YMCHHC BBIIIOJIHATH apI/I(bMCTI/ILICCKI/IC OIcpanuu B IO3UIUOHHBIX CUCTEMAX
CUHCIICHUA

2.6

YMeHue CTpOUTh JIOTHYECKOE BRIPAKEHNE B TM3BIOHKTHBHON U KOHBIOHKTHBHON
HOpPMaJIbHBIX (POpPMaXx I10 33JJaHHOW TaOJIMIe NCTHHHOCTH; UCCIIEIOBATh 00JIaCTh
HMCTUHHOCTH BBICKA3bIBaHUSI, COJIEPIKAIIIETO IEPEMEHHBIE; PELIATh HECIOKHBIE
JIOTUYECKHE YPaBHEHUS

2.7

YMeHue pemaTth alropuTMHUIECKIE 33/[a4d, CBI3aHHBIC C aHATH30M Ipad)oB
(3amaum MOCTPOCHHS ONTUMATBHOTO TyTH MEXAY BEpIINHAMH Tpada, OnpeaesIeHus




KOJIMYECTBA PA3JINYHBIX ITyTEH MKy BEPLIIMHAMH OPUCHTUPOBAHHOTO
AIMKINYEeCKOro rpada)

2.8

YMeHue UCIob30BaTh IEPEBbhsI TP aHAIHM3E U TOCTPOSHUH KOJOB U JIS
MPEICTaBICHUS apU(PMETUICCKUX BBIPAKEHUH, TP PEIICHUH 3a/1a4 OUCKA
COPTUPOBKH; YMEHNE CTPOUTH JIEPEBO UTPHI 10 3aIaHHOMY alITOPUTMY;
pa3pabaTreiBaTh 1 0OOCHOBBIBATH BHIUTPHIITHYIO CTPATETHIO HTPHI

2.9

YMeHnne aHaIu3upOBaTh aJrOPUTMBI C UCTIOIB30BaHUEM TaOJHIl TPACCUPOBKH;
onpeAeaTh 0e3 NCIOIb30BaAHMS KOMITBIOTEPA PE3YIIbTAThI BEIIOJTHCHHS
HECJIOKHBIX MPOrpamMM, BKIIOYAIONTUX UKIIBI, BETBICHUS U MOANPOrPaMMEIL, PU
3aJaHHBIX UCXOIHBIX JaHHBIX

2.10

YMeHne onpenensiTs CIOKHOCTh U3y9aeMBIX B Kypce 0a30BBIX aJTOPUTMOB
(cymMMupoBaHHE 3JI€MEHTOB MacCHBa, COPTUPOBKA MacCHBa, mepeOopHbIe
AITOPUTMBI, IBOMYHBIN MOUCK) U TPUBOIUTH MPUMEPHI HECKOIBKUX alrOPUTMOB
pa3HoI CI0KHOCTH JUIsI pellIeHUs] OJHOM 3a1a4u

2.11

Bnagenue yHUBepCaATbHBIM S36IKOM NMPOIPaMMHUPOBAHUS BICOKOTO YPOBHS
(ITackamb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX THTIAX JAHHBIX U
CTPYKTYpaXx JaHHBIX; YMEHUE UCTIONB30BaTh OCHOBHBIC YIIPABIISIOIINE
KOHCTPYKIIUH; YMEHHE OCYIICCTBISATh aHAIM3 MPEIJI0KESHHON TPOrpaMMBbI:
OTIPEJIENIATE PE3yIbTATH pA0OTHI MPOrPAMMBI TIPY 3aIaHHBIX UCXOHBIX JaHHbBIX;
OMPEIENIATh, MPU KaKUX UCXOHBIX JAHHBIX BO3MOKHO MOJTYUYCHUE YKA3aHHBIX
PE3YJIbTAaTOB; BBISBIIATH JJaHHBIC, KOTOPHIC MOTYT MIPUBECTH K OLIHOKE B paboTe
MPOrpaMMbI; (HOPMYIIMPOBATH MPEIOKEHHUS TI0 YIYUIICHUIO MTPOrPaMMHOTO KO/Ia

2.12

YMeHue peann3oBbIBaTh Ha BEIOPaHHOM IS U3yUSHHS SI3bIKE TPOrPaMMHUPOBAHUS
BeIcokoro yposHs ([lackans, Python, Java, C++, C#) THIIOBEIE anrOpUTMBI
00pabOTKH YHCEN, YUCIOBBIX MTOCIEJ0BATENILHOCTENH 1 MAaCCHBOB: NIPECTABICHHUE
Yrcia B BUjIe Ha0opa MPOCThIX COMHOXKHUTENCH; HaX0XKICHUEe MaKCUMaIbHOM
(MMHUMaNBHON) U(PBI HATYPATBHOTO YUCIIA, 3aIMCAHHOIO B CUCTEME CUMCIICHUS
C OCHOBaHMEM, HenpenbiaonM 10; BeranciieHre 0000IEeHHbIX XapaKTePUCTHK
3JIEMEHTOB MAaCCHBa WJIM YUCIIOBO MOCIE0BATEIHHOCTH (CYMMBI, TPOU3BEACHHS
CpeJHEro aprupMeTHIECKOro, MUHUMAaJIbHOTO X MAKCUMAIILHOT'O 3JIEMEHTOB,
KOJINYECTBA JIEMEHTOB, yIOBJIETBOPSIOLINX 3aJaHHOMY YCJIOBHIO); COPTUPOBKY
3JIEMEHTOB MAacCHBA; YMEHHE UCII0JIb30BaTh B MPOrpaMMax JaHHBIE Pa3TUYHbIX
THUIIOB C yY€TOM OTPaHWYEHHUN Ha TUATa30H UX BO3MOXKHBIX 3HAUEHUH, TPUMEHSThH
IIPU PELICHUH 3aJa4 CTPYKTYPBI IaHHBIX (CITUCKH, CIIOBAPH, CTEKH, OUepeH,
JIepeBbsl); IPUMEHATH CTAaHIAPTHBIE U COOCTBEHHBIE MTOJIPOTPAMMBI IS
00pabOTKH YUCIIOBBIX TAHHBIX M CHMBOJIBHBIX CTPOK; UCIIONB30BATh MPU
pa3paboTke nmporpaMM OMOIHOTEKH MOANPOTrPaMM; YMEHHE HCIIOIb30BATh
CpeJICTBA OTJIAJKU POrpaMM B CpeJie IPOrpaMMUPOBAHUS

2.13

YMeHue ucnosab30BaTh AMEKTPOHHbIE TaOIMIIBI AJIS aHAJIN3a, IPEJCTAaBICHUS U

00paboOTKH JTAaHHKIX (BKIIOYAast BBIOOP ONTUMAIILHOTO PEIISHHS, TI0100D JTHHUU

TpeH/1a, pelIeHre 3a4a49 IPOTHO3UPOBAHMS); YMEHHE UCTIOIH30BATh TAOJIHUIHbIE
(pensitmoHHbIe) 6a3bl JAaHHBIX U CHIPABOYHBIE CUCTEMBI

2.14

YMeHue opranu3oBbIBaTh JMYHOE HH(OPMALIMOHHOE TIPOCTPAHCTBO C
WCIIOJIb30BaHUEM Pa3IMYHBIX CPEACTB HU(POBBIX TEXHOJIOTHIA; HOHUMAaHHUE
BO3MOXHOCTEH IIHU(POBBIX CEPBUCOB IFOCYAAPCTBEHHBIX YCIYT, IIM(PPOBHIX
00pa3oBaTenbHBIX CEPBUCOB

IlepeyeHb 31eMeHTOB coiepKaHMs, MPpoBepsieMbIX HA EI'J mo

uHopmaTHKe




Kon

IIpoBepsieMblii 3J1eMeHT CO/IEPKAHNUSA

udposas rpaMOTHOCTH

1.1

OCHOBHBIE TEH/ICHIIMU Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJNOTHUHU. [lapansensHbpie BEIYUCICHUSI.
MHoromnporeccopHble cucTeMbl. PactipeeieHHbIe BRIYUCIUTEIbHBIE CUCTEMBI U 00paboTKa
0OJIBIINX JTAHHBIX

1.2

[IpyHUIKIIBI TIOCTPOEHUS M amnmapaTHble KOMIIOHEHTHI KOMIIBIOTEpHBIX ceTell. CeTeBble
nporokonsl. Cers WnTepHer. Anpecauuss B cetu MutepHer. Ilporokonsr creka TCP/IP.
Cuctema nomeHHbIX UMeH. Pa3nenenue IP-cetu Ha mozceTy ¢ MOMOIIBIO MAaCOK MOJACETEN

1.3

daiinoBas cucrema. [lonck B daiimoBoi cucteme. [IpuHITUIIBI pa3MeIIeHUs W UMEHOBAHUS
(haiisoB B onroBpeMeHHOM maMsTh. 111aba0Hb! A1 onricaHus Tpym (aion

1.4

CKOpOCTH TTepe1auy TaHHbIX. 3aBUCHMOCTE BpEMEHH Tepeaqr OT HHPOPMAITMOHHOTO 00heMa
JAHHBIX U XapaKTCPUCTHK KaHaJla CBS3U

1.5

HIudposanne nanHbIX. CUMMeTpUuUHBIE W HecuMMmeTpuuHble mmdpel. udpsr mpocroit
3amensl. ugp Lezaps. udp Buxenepa. Anroputm mmdppoBanus RSA

1.6

Kopapl, no3Bomsromue oOHapy>KUBaTh M HCIPABIATH OIIMOKK, BO3HUKAIOIIUE MPH Mepeaayde
naHHbIX. Pacctosiane Xommunra. Konnposanue ¢ moBToperrneM o6utoB. Kogsr XoMMuHTa

Teoperuueckue 0CHOBBI HHPOPMATUKH

2.1

JBonuHoe koaupoBaHue. PaBHOMEpHbIE U HEpaBHOMEpHBIE KoOIbl. JlekoaupoBaHue
COOOIIIEHNH, 3aITMCAHHBIX C IIOMOIIBI0 HEPaBHOMEPHBIX K0o0B. YcnoBue ®ano. [loctpoenne
OJIHO3HAYHO JIEKOIMPYEMBIX KOJIOB C TOMOIIIBIO JIEpEeBa

2.2

TeopeTnueckue MOAXOABI K OIEHKE KOJMYECTBAa WHGOpMAruu. EIWHUIBI H3MepeHUus
KOJIM4YecTBa WHpopMarvu. ApaBUTHBIN MOJX0]] K OLIEHKE KOJUYECTBA HH(POpMAIMH. 3aKOH
agmutuBHOCTH MHMOopManmu. Popmyna Xaptnu. Uubopmanus u BeposTHOCTh. Dopmyra
IIlennona
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Cuctemsl cunciieHus. PasBepHyTas 3amuch HENbIX U IPOOHBIX YUCE B IO3UIIMOHHON cCUCTEME
cunciieHust. CBOWCTBA MO3UIIMOHHON 3alMCH YHCNA: KOJMYECTBO IU(P B 3allUCH, MPU3HAK
JeIMMOCTH 4MCjIa HA OCHOBAaHUE CUCTEMBI CUMCIIEHUs. AJTOPUTM HIEpEeBO/a 1100 YUCiIa U3
P-u4HO# cucTeMBI CUMCIICHUS B IECATHIHYIO. AJITOPUTM TepEBOIa KOHEUHOW P-raHoi apodu
B JIECATUYHYIO. AJITOPUTM MEPEBOIA LIEJOT0 YUCIIA U3 NECATUYHON CUCTEMBI CUACIEHHS B P-
nuHyro. [lepeBoj KOHEUHOH AecATHYHOW ApoOu B P-munyro. J[BowuHas, BOCBMEpHYHAs U
LIeCTHAAATePUYHAsl CUCTEMBI CUMCIICHHS, CBA3b MEKAY HUMH. ApH(PMETHUECKHE ONepaliu
B MO3UIIMOHHBIX CHCTEMAX CUHCICHHSA
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TpOI/I‘lHa}I YpaBHOBCHICHHAA CUCTCMaA CHUCIICHUS. I[BOI/I‘-IHO-I[CCSITI/ILIHS,SI CHUCTEMA CUHCIICHUA
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Konuporanwue texcros. Koguposka ASCIIL. Onnobaiitasie kogupoBku. Crangapt UNICODE.
Komuporka UTF-8. Onpenenenre nHPOPMAIIMOHHOTO 00heMa TEKCTOBBIX COOOIIECHHIA

2.6

Koauposanue nzobpaxenuii. Onenka nHOPMAaMOHHOTO 00beMa rpadpuueckux TaHHBIX IPU
3aJJaHHBIX pa3pelIeHU: U ITyOrHe KOAUPOBaHUs 1BeTa. L[BeToBBIE MOIENH.

Koauporanwue 3Byka. OneHka nHGOPMAIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX MPH 3aJaHHBIX
4acTOTE JUCKPETU3ALUU U PA3PSIIHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. [loHsTHE BbICKa3bIBaHMs. BbIckasbiBaTenbHbIe (OPMBI  (TIPETUKATHI).
KBaHTOpBI cyllieCTBOBaHHS M BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmumbl uctumHHOCTH. Jlormueckue BbIpaxeHwus. Jlormdeckue
ToXaecTBa. Jlornueckue omnepanuy 1 orepariy HaJ MHOKECTBAMHU.




3aKkoHBI anreOphl JIOTUKH. ODKBUBAJICHTHBIC IIPEOOpa3OBaHUS JIOTUYECKUX BBIPAKCHHM.
Jlornueckuie ypaBHEHUS U CUCTEMbl yPAaBHEHHM.

Jlornueckue (1)yHKIII/II/I. 3aBUCHMOCTh KOJIMYECTBA BO3MOXKHEIX JIOTHYECKHX Q)yHKHI/II\/’I oT
KOJIMYECTBA apTryMCHTOB.

Kanonnueckne GpopMbl TOrHUEeCKUX BhIPasKCHUN

2.8

COBepIHeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJILHBIC q)OpMI)I, AJTOPUTMBL  UX
MMOCTPOCHUA 110 Ta6J'II/IIIC HCTHUHHOCTHU
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Jlormueckue s1eMeHTHl B cocTaBe KoMibioTepa. Tpurrep. Cymmarop. MHoropaspsaHbii
cymmarop. IlocTpoeHne cxemM Ha JIOrMYECKHX 3JEMEHTaX IO 3aJaHHOMY JIOTHYECKOMY
BBIP@)KEHHIO. 3aIIUCh JOIMYECKOr0 BBIPAXKEHHSI [0 JIOTHYECKOM cXeMe

2.10

Monenu u moaenupoBanue. lean MoaenrpoBaHus. AJEKBATHOCTh MOJICIIH MOJICIIUPYEMOMY
00bekTy miH mpoueccy. Popmanuzanus NPUKIAAHBIX 3a1ad. [IpencTaBieHne pe3yabTaToB
MOJICIIMPOBAHHUS B BUJE, YIOOHOM JIsSl BOCTIPUATHS YeOBeKOM. [ padudueckoe npeacTaBlicHHe
TAHHBIX (CXEMBI, TAOIHIIBI, TPa(QHUKH).

2.11

[IpencraBneHne NenbIX YACEN B MaMATH KOMIBIOTEpa. OrpaHU4YEeHHOCTD TUANa30Ha YHACEN IIPU
OTpaHUYCHUM KOJIMYECTBA pa3psaaoB. llepenonHeHune pas3psaHON ceTku. be33HakoBble U
3HAKOBBIC JIaHHBbIC. 3HAKOBBINM OWT. JIBOMUHBIN JTOMOTHUTENBHBIN KOJI OTPUIIATEIBHBIX YHCEIL.
[ToburoBsle moruveckue onepanuu. Jlormaeckuit, apuMeTHIECKHA 1 ITUKITHYECKUN CIBUTH.
IIndpoBanme ¢ MOMOIILIO TOOUTOBOM onepanun «uckrodaromee MJI»

2.12

IIpencraBneHre BENIECTBEHHBIX YHCEN B IAaMATH KOMIIBIOTEpA. 3HAJaIas 4acTb M MOPSIOK
yrcia. J{nama3oH 3HAYeHWH BelIECTBEHHBIX umces. [Ipobiembl XpaHEHHS! BEUIECTBEHHBIX
YHUCEN, CBS3aHHBIE C OrPaHUYECHHMEM KOJMYECTBA pa3psAL0B. BbINONHEHME omnepanuil ¢
BEIIECTBEHHBIMU YMCIIAMH, HAKOIUIEHHE OLITHOOK ITPH BBIYMCICHUSIX

2.13

I'padpr. OcuHoBHble noHsiTHA. Bunsl rpados. Omucanue rpadoB € MOMOIIBIO MaTpPHUIl
CMEXHOCTH, BECOBBIX MAaTpHIl, CIIMCKOB CMEXHOCTH. PelieHne ajaropuTMHYecKHX 3ajad,
CBSI3aHHBIX C aHAIM30M I'padoB (TIOCTPOEHHE ONTUMAIBHOTO ITyTH MEX/y BepIIMHaMu rpada,
Olpe/ieIeHHe KOJIMYECTBAa PA3IMYHBIX IYyTeH MEXJy BEpUIMHAMH OpPUEHTHPOBAHHOTO
AIMKINYeCcKoro rpada)

2.14

HepeBbsi. bunapnoe nepeso. [lepeBbsi moucka. CrocoObl o0xona nepesa. IIpencrasnenue
apu(MEeTHYEeCKUX BBIpRKEHU B BHje nepeBa. Vcmonbp3zoBanue rpadoB M JIEpPEeBLEB TPU
OIMCAaHUU OOBEKTOB U MIPOLIECCOB OKPYKAIOIIET0 MUpa

2.15

JIMCKpeTHbIC UrPhl JIBYX MIPOKOB ¢ NoOJHOW mH(popmaiueit. [loctpoenue aepesa nepedopa
BapHaHTOB, OIMCAHUE CTPATETHH UTPHI B TAOIHYHOU (hopMe. BEIMTPHINIHEIE W TPOUTPHIIITHBIC
MO3ULIMY. BEIUTPBIIHBIE CTpaTeruu

2.16

CpenctBa  HMCKYCCTBEHHOTO WHTeUIEKTa. MaeHTupukanmus ¢ TOUCK  HM300paKeHHH,
pacno3HaBaHue Jul. Mcrnonb30BaHuEe METOI0B MCKYCCTBEHHOI'O MHTEJIEKTa B OO0YYarolIux
cucremax. lcronp3oBaHuEe METOJIOB MCKYCCTBEHHOI'O HHTEIJIEKTa B POOOTOTEXHUKE.
Wnrepner Bemeit. Heliponnsle cetn

AJTOpUTMBI U IPOrPaMMUPOBAHHE

3.1

GopManuzanus MOHATUS anroputMa. MammHa TrelopuHra Kak yHHUBEpCalbHas MOJIETb
BEIUHUCIIEHUN

3.2

OrneHka CIOXHOCTU BBIYHCICHHN. BpeMs paOoTel M 00BEM HCIIONB3YEeMOW IMMaMATH, WX
3aBUCUMOCTb OT pasMepa HUCXOJHBIX JTaHHBIX. OHCHKa ACHUMIITOTHYECKON CIJIOKHOCTH
AJITOPUTMOB. AJITOPUTMBI ITOJUHOMHUAIBHOM ¢10KHOCTH. [TepebopHbie anroput™Msbl. [Ipumepbl
pPa3IMYHBIX AITOPUTMOB PEILICHUS OJHOU 33[]a4H, KOTOPhIE UMEIOT Pa3IUUHYIO CIOKHOCTh
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Omnpenenenne BO3MOXXHBIX PE3yJLTATOB PabOThl MPOCTEHINUX alrOPUTMOB YIIPABICHUS
HCTIOJIHUTENSIMA M BBIYUCIUTEIBHBIX alropuTMOB. OmpeneneHrne MCXOAHBIX JAHHBIX, MPHU
KOTOPBIX aJITOPUTM MOXKET JIaTh TPEOYEMBIH pe3ynbTaT
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AnroputMbel  00paOOTKM HATypalbHBIX 4YHCEJ, 3alHMCAHHBIX B TIO3MIIMOHHBIX CHUCTEMax
CUMCIICHUSI: Pa30MECHUE 3aliCH YHUClia Ha OTHCNbHBIC IUQPHI, HAXOXKICHUE CYMMBI W
npomsBeneHuss  1udp,  HAXOXKACHHE  MaKCUMalTbHOW  (MUHAMAIbHOW)  IH(QPHI.
[IpencraBnenue yucia B BHIE HAO0Opa MPOCTBIX COMHOXHUTENCH. AJNTOPHUTM OBICTPOTO
BO3BEJICHUS B CTEIIEHB. [IOMCK MPOCTHIX YKCEN B 3aaHHOM JHMAIa30He C ITOMOIIBIO aJITOPUTMA
«peteTo DparocheHay

3.5

MHoropa3psaHbIe Teble YHCia, 3a0a9H JUTHHHOW apu(pMETHKH

3.6

A3k mporpammupoBanwus (Ilackans, Python, Java, C++, C#). Turbl faHHBIX: 1I€IOYHCIICHHBIE,
BEIIECTBCHHbIE, CHMBOJIbHBIE, Jorudeckue. BerBnenus. Cnoxnble ycnoBus. Llukisl c
YCIIOBUEM. Iukiibsr o [IEPEMEHHOM.
O6paboTka AaHHBIX, XpaHAIMXcS B Qaiinax. TexcToBele U nBoMYHBIE Qaiinbl. DaiinoBbie
nepeMeHHble  (QaiimoBele  ykazarenu). Yrtenme w3 Qaitma.  3ammce B daiinl
Pazouenue 3anaun Ha moazagaun. [lognporpammel (mpoueaypsl U pyHKIMK). Mcnonbp3oBanue
CTaHAAPTHOM OMOIMOTEKH SI3bIKA TIPOTPAMMHPOBAHHUS

3.7

Pekypcus. PekypcuBHble nponeaypbl U QyHKUIUH. Vcnonb30BaHHE CTeKa AJSl OpraHU3aluu
PEKYPCUBHBIX BBI30BOB

3.8

UncnenHple MeTOAbl. TOYHOE W TPUONMKEHHOE pEmIeHHs 3afadd. UWCIEHHOE pelleHne
ypaBHEHHMH ¢ HOMOLIBI0 Noabopa mapamerpa. UMcieHHBIE METOABI PELICHUS YPaBHEHMI:
METO/, Hepe60pa, METO/ OJOBUHHOTO JICJICHUS. HpI/I6J]I/I)KeHHOC BBIYUCIICHUE JUIMH KPUBBIX.
Brruucnenue miomaaei Gpuryp ¢ IoMOMIbI0 YUCICHHBIX METOJIOB (METO/ MPSIMOYTOJIbHUKOB,
MeTox Tpamnenuii). [lonck Makcumyma (MUHUMYMa) GYHKLIMH OJHOM NMEpPEeMEHHON METOI0M
MOJIOBUHHOT'O JICJICHUS

3.9

O06paboTka CHMBOJBHBIX JaHHBIX. BCTpoeHHblEe (YHKUUH S3bIKa MPOIPAaMMHPOBAHMS JUIS
00pabOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 0OpPaOOTKH CHUMBOJBHBIX CTPOK: IOJICHET
KOJIMUEeCTBa IOSBJIEHUH CHMBOJIA B CTPOKE, pa30MEHHE CTPOKU Ha CJOBa IO HPOOETbHBIM
CHMBOJIaM, ITIOMCK MOJACTPOKHM BHYTPH JAQHHOW CTPOKHM, 3aMEHa HaWJIEHHOH MOJCTPOKH Ha
JpyTyIo CTPOKY. [ eHepalys BceX CIIOB B HEKOTOPOM ajiaBHTe, yIOBICTBOPSIONINX 3a/1aHHBIM
orpannueHusM. [Ipeobpa3oBanue ynciia B CHMBOJIBHYIO CTPOKY ¥ 0OpaTHO

3.10

MaccuBbl U TOCIENOBAaTENFHOCTH 4YHcel. BpruucieHne 00OOIIEHHBIX XapaKTEPHUCTHK
3JIEMEHTOB MaCCUBA WIIU YUCIIOBOW MOCIIEIOBATENFHOCTU (CyMMBI, IPOU3BENIEHUS, CPEITHETO
apu(pMeTHIecKoro, MUHIMAaIbHOTO U MaKCUMAIIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YAOBIIETBOPSIONINX 33 JaAHHOMY yCIIOBHUIO). JINHEWHBIH MMOUCK 33IaHHOTO 3HAYCHUS B MACCHBE.
ANTOpUTMBI  Pa0OTBl C JJIEMEHTaMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM MAaCCHBA.
CoptupoBka ofHOMepHOTr0 MaccuBa. [IpocTeie MeTOIBI COPTUPOBKHU (METOA My3bIPhKa, METOJ
BBIOOpA, copTHpOBKa BcTaBKaMu). COpTHpOBKa CIusHUEM. bbicTpas COpTHpOBKAa MaccHBa
(anroput™m Quicksort). JIBOUYHBIN MOUCK B OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIByMepHBIe MacCHBBI (MATPHIIbI). AITOPUTMBI 00pabOTKH JIByMEPHBIX MACCHBOB: 3aIIOJIHEHHE
JBYMEPHOI'0 YUCIIOBOI'O MAacCUBa IO 3aJaHHBIM IIPaBUJIAM, [IOUCK JJIEMEHTA B JBYMEPHOM
MacCHB€, BBIUMCIICHHE MaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JIBYyMEPHOT'O MAacCHBA,
TEpPECTaHOBKA CTPOK M CTOJIOIIOB IBYMEPHOTO MAacCHBa

3.12

CroBapu (acconMaTHBHBIC MACCHBBI, 0TOOpakeHus ). X31-Ta0uuipl. [locTpoenue andaBuTHO-
JaCTOTHOTO CJIOBAps JUIsl 3aJaHHOTO TEKCTa

3.13

Crexu. AHau3 TPaBUILHOCTH CKOOOYHOTO BbIpaKeHHWs. BbrumciieHue apumMeTndeckoro
BBIPAXEHUSI, 3aIMCAHHOTO B IIOCT(UKCHON (opme.

Oqepezu/l. Hcnonn3oBanue oyepcau i1 BDEMCHHOI'O XpaHCHUA JaHHBIX




3.14

Anroputmel Ha Tpadax. IlocTpoeHne MHUHHMaIBHOTO OCTOBHOTO JI€pEBa B3BEIICHHOTO
CBSI3HOT'O HEOPHEHTHpPOBaHHOTO Trpada. KonmndecTBo pa3nuyHbIX MyTedl MeKAY BEpLIMHAMH
OPHEHTHUPOBAHHOT'O alIMKIMYecKOoro rpada. Anroput™ JleikcTps

3.15

HepeBbs. Peanuzanusi nepeBa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. JBomuHble (OMHApHBIE)
nepeBbs. [locTpoenune mepeBa s 3aJaHHOTO apu(METHUECKOTO BBIpKEHUsS. PexypcuBHBIE
anropuTMBI 00X0/a AepeBa. Mcrmonp30BaHne cTeka U odepenu st 00xo/aa epesa

3.16

JuHaMuyeckoe MPOrpaMMHpPOBaHME KaK METOJA pemieHHs 33aJad C COXpaHEHHUEM
MPOMEXKYTOUHBIX  PE3yJNbTAaTOB. 3ajady, pellaeMble C TMOMOIIBIO0 JAUHAMHYECKOTO
MPOrPaMMHUPOBAHUS: BBIYHCICHHE PEKYPCUBHBIX (DYHKIIMH, MMOJICYET KOJINYCCTBA BAPUAHTOB,
3a/la4¥ ONTHMHU3AIAN

3.17

[TorstHe 00 OOBEKTHO-OPHUEHTHUPOBAHHOM TporpaMMupoBaHuy. OOBEKTHI W  KIIACCHI.
CgoiicTBa 1 MeTOABI 00HEeKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHaIn3. Pa3paboTka mporpamMm
HAa OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO moaxoaa. MHKamcynsius, HacieqoBaHue,
nonuMopduzM

NudopmanimonHbie TEXHOIOTHH

4.1

Ananmu3 nanabix. OCHOBHBIE 337ayll aHajdW3a JaHHBIX: TPOTHO3UPOBAHKE, KIacCHPHKALNS,
KJIacTepr3aLysl, aHaJI3 OTKJIIOHEeHUH. [locenoBaTenbHOCTD peleHus 3a1ay aHaIn3a JaHHbIX:
cOOp IepBUYHBIX JAHHBIX, OUMCTKA W OLIEHKA KauyecTBa JaHHBIX, BHIOOP U (W) TOCTPOCHUE
MOICIH, Hpeo6pa3OBaH1/Ie JaHHBIX, BU3Yyallu3allvAa OaHHBIX, UMHTEPIIpETAlHA PE3YJIbTATOB.
[Iporpammusbie cpenctBa U MHTepHET-CEpBUCH! U1 00paOOTKH M MPEACTABICHUS AAaHHBIX.
Bonwmme manapie. MammmHaHOE 00yUeHHE

4.2

AHanM3 MaHHBIX C TIOMOINBI0 SJICKTPOHHBIX TaONWI. BBIUUCIEHHWE CYMMBI, CpEIHETO
apudMeTHIeckoro, HauOONbIIero (HaMMEHBLIETO) 3HAYEHMs JAWana3oHa. Berumcienue
Kod(pHIIMeHTa KOPPEISIUK IBYX PIOB NaHHBIX. [locTpoeHne cTonOuyaThix, TMHEHYATHIX U
KpyroBeix nuarpamm. [loctpoenue rpadukoB ¢yHkmmid. [logbop nuHWEM TpeHIa, penieHue
3aJ1a4 MPOTHO3UPOBaHWs. Pelienue 3a1a4 ONTUMH3AIHN C TIOMOIIBIO JIEKTPOHHBIX Ta0JIHIL

4.3

Huckperuzanus MOpd MaT€MAaTHUYECKOM  MOJEIUPOBAHUM  HENPEPBHIBHBIX IPOIECCOB.
MopenupoBaHue IBIKEHUS. MoJenupoBaHue OMOJIOTHYECKHUX CHUCTEM. MareMaThudecKue
MOJICTM B DKOHOMHUKE. BBIUHCIHTENBHBIC 3KCIEPUMEHTHI ¢ MojaeisimMu. O0paboTka
Pe3yIbTAaTOB 3KCIepUMEHTa. MeToa HauMeHbIIUX KBaApaToB. OlIeHKa YHCIOBBIX MapaMeTPOB
MOJICTTUPYEMBIX OOBEKTOB U MPOIECCOB. BOCCTaHOBIIEHUE 3aBHCHMOCTEH 10 pe3yJibTaTaM
3KCIIEPUMEHTA

4.4

BepostaoctaBIie MOnenn. MeTtonst MonaTe-Kapmo. UmuTtanimonHoe moaenupoBanue. CUCTEMBI
MacCOBOT'0 0OCITY)KHBaHHS

4.5

Tabnuunble (pensMoHHBIC) 0a3bl JaHHBIX. Tabnuma - mpeicTaBieHUe CBeleHHHd 00
ogHOTUNHBLIX 00bekTax. Iloje, 3amuch. Kimrou Tabmuiel. Pabora ¢ roroBoi 0a30ii JaHHBIX.
3anoxaeHne 0a3bl JaHHBIX. [IoucK, copTupoBKa U (GUIBTpaIs JaHHBIX. 3aITPOCH Ha BEIOOPKY
JaHHBIX.  3ampockl ¢ TapaMeTpaMd.  BplumcnsgeMble  moyis B 3allpocax.
MHoroTabnnunable 0a3bl JaHHBIX. Tubel cBs3edl Mexnay Tabnunamu. BeemHuil kimou.
LenoctHOCTh 6a3bl JaHHBIX. 3aIIPOCHl K MHOTOTaOMUYHBIM 0a3aM JaHHBIX

4.6

TexcroBeiii mponeccop. CpeicTBa MoWCKa M aBTO3aMEHBI B TEKCTOBOM MPOILECCOPE.
CTpyKTypHpOBaHHBIC TEKCTOBbIE JOKyMeHThl. CHOCKH, orjaBieHue. [IpaBuia mUTHPOBAHUS
HCTOYHUKOB U 0hopMiteHUs OHOIMOrpaduaecKuX CCHUTOK




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KouuyecTBO 4acon SnexTpo e (bpoBbie
JIEKTPOHHBI 1 BbI
Ne n/m Tema ypoka Beero KounTpoabHbie IpakTHYecKue 06pa3oBaTEBHEIE PECYPChE
padoThI padoThI
1 TexHrka 0€30MaCHOCTH W THTHEHA MPU paboTe ¢ 1 bubnoreka HOK
KOMITbIOTEepaMu. [IpUHITUITBI paOOThI KOMIIBIOTEpPA https://m.edsoo.ru/820e7al19
2 TenneHuuun pa3BUTHSL KOMITBIOTEPHBIX | bubnmoreka OOK
TEXHOJIOTHI https://m.edsoo.ru/06b14abb
3 IIporpammHOe oOecrieueHHE KOMITbIOTEpA 1 bubmorexa HOK
porp p https://m.edsoo.ru/dc08b2c6
. bubnuoreka IIOK
4 Onepawy ¢ paiitamu 1 nankamu 1 https://m.edsoo.ru/228ee427
5 Pabora v MIPUKJIATHBIM NMPOTPaMMHBIM Bubnunoreka HOK
obecreueHnueM https://m.edsoo.ru/cdfae35e
6 3akoHonarenscTBO Poccuiickoit ®denepauuu B 1 Bubnnoreka 1IOK
00J1acTH MPOTPaMMHOTO O0ecTIeUeHMsI https://m.edsoo.ru/06a855bf
7 JBonuHOE KOJMpOBaHUE 1 bubamorera HOK
AHp https://m.edsoo.ru/38214cec
8 [Moxxo/p1 kK M3MEpeHnt0 HHGOPMAITUT 1 bubamorera HOK
AXOR P pMatt https://m.edsoo.ru/9deef96b
9 Wndopmanmonnsie  mponeccel.  Ilepemada 1 bubnnoreka HOK
XpaHeHue HHPOpMaIuu https://m.edsoo.ru/da4dd13d
bubanoreka IHOK
10 Obpabora urpopmarm ! https://m.eds00.ru/60£2394f
11 Cuctembl, KOMIOHEHTBHl  CHCTEM U  HX 1 bubnmnoreka OK
B3aNMOIEHCTBUE https://m.edsoo.ru/abbcd321
12 CuCcTeMBI CYNCIICHUS 1 bubmorexa HOK

https://m.edsoo.ru/b3b712c0




13 AJNTOPUTMBI ITepeBOa YHCeN U3 P-maHoi CHCTEMBI bubnoreka IHOK
CUHCIICHHS B IECATUIHYIO M 0OpaTHO https://m.edsoo.ru/06c384e6
14 JBouuHasi, BOCbMEpUYHAs U IIeCTHAAaTepUIHas bubnoreka IHOK
CHUCTEMBI CUUCIICHUS https://m.edsoo.ru/abbcd321
15 ApudmMernueckne ormepandd B TO3HIIMOHHBIX bubnoreka IHOK
CHUCTEMaX CUMCICHUS https://m.edsoo.ru/de2c5353
16 [IpencraBienue HeNbIX U BEUICCTBEHHBIX YHCEN B bubmmoreka HOK
MaMsATH KOMITBIOTEpa https://m.edsoo.ru/b2010e6e
17 KonupoBanue TekcToB bubmorexa HOK
https://m.edsoo.ru/8f8cd2cb
. bubmmoreka OK
18 Komuposanue usobpaserii https://m.edsoo.ru/5dd23ae4 B
19 Koauposanue 3Byka bubmorexa oK
https://m.edsoo.ru/a8b48364
bubnmoreka OK
20 BrickazbiBanus. Jlorndeckue onepanuu https://m.edso0o.ru/61d9006a &
71 Jlornueckue BBIpakeHUs. TaOnMHIBI UCTHHHOCTH bubnmoreka HOK
JIOTUYECKHUX BBIpayKEHUI https://m.edsoo.ru/4c662a0d
2 Jlornueckue omnepauMd W ONEpalMy  Hal bubnnoreka IIOK
MHOECTBAMU https://m.edsoo.ru/ad7328fc
bubnnoreka OK
23 3aKOHEI areGpEI JIOTHKH https://m.edsoo.ru/4fad160e B
24 Pemenne nmpocrelnmx JOrM4ecKux ypaBHEHUN bubmorexa HOK
https://m.edsoo.ru/bb9d8b7f
75 Jlornueckue pynkuuu. [locTpoenue rornaeckoro bubGimoreka HOK
BBIPXEHHSI C JAHHOM TaOIUIeH HCTUHHOCTH https://m.edsoo.ru/f1593521
26 Jlorndeckue »reMeHTH KOMITBIOTEpa bubamorera HOK
https://m.edsoo.ru/46ba058b
7 KonrponbHas pabora mo teme "Teopernueckue bubnmotexa HOK
OCHOBBI HH(OpMATHUKH" https://m.edsoo.ru/5fad1b53
78 TexcToBelii  Tporeccop u  ero  0a3oBBIE bubnmotexa HOK
BO3MO>KHOCTH https://m.edsoo.ru/aa862c53
29 KomnekruBnas pabora ¢ gokymenTom. [IpaBuia bubnnotexa HOK

oopmienus pedepara

https://m.edsoo.ru/aaba738c




Bubnnoreka

HOK

30 Pactposas rpaguia ! https://m.edsoo.ru/bOececed
bubnmoreka OK

31 Bexropuas rpaguica ! https://m.eds00.ru/c686f9bb 3

32 Coznanne 1 mpeoOpazoBaHuE ayAHOBU3YaTBHBIX 1 bubnmoreka HOK
00bekToB. KoMmbloTepHbIE Tpe3eHTaANH https://m.edsoo.ru/45633de5

33 [IpuHIUIIBI TIOCTPOEHUS W PENaKTHPOBAHUS | bubmmoreka HOK
TPEXMEPHBIX MOJICNEH https://m.edsoo.ru/d7253a6a

| Sompommas o wn sewe Moo | tox
My TETEMe Ao 1H (boplx’/[aunn” https://m.edsoo.ru/acc1db62
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11 KITACC

KoanuecTBo yacoB

Hdara DJIeKTPOHHBIE uudpoBbie

Nen/m Tema ypoka Bcero Kortpon e HpaxTuyeckue H3y4YeHusl o0pa3oBaTeJIbHbIE PeCypPChI

padoThI padoThI
[IpuHIMIIEI TOCTPOCHHUS W ammapaTHBIC
KOMITOHCHTBI KOMITBIOTEPHBIX CCTEH. Eubmorexa [TOK
1 CereBrie mpotokonsl. Cerp HWurepner. 1 )
https://m.edsoo.ru/04ed7e2d

Anpecammuss B cetn UurtepHer. Cucrema

JOMEHHBIX UMEH

Be6-caiit. Beb-cTpanuiia. Bzaumoneticteue

, | ey Ao | tox
TPAHUIBL 2P p https://m.edsoo.ru/189f67e7
npuiokeHuit (caiitoB). CeTeBoe XpaHeHUE
JTAHHBIX

3 Buner gestensHoct B cetu UHTepHET. 1 Bubmnoreka IHOK
Cepsucs! HTEpHETA https://m.edsoo.ru/f51ef401

bubnnoreka IIOK

4 CereBoii stuker. lIpobrema MOATMHHOCTH 1 https://m.edsoo.ru/b0e87321
noJy4eHHo! nH(popMamu https://m.edsoo.ru/50da30fb

https://m.edsoo.ru/5248229

;| remmememme e o | tox
Yy P P https://m.eds00.ru/1658594¢
pecypcsl
TexHOTEHHBIE W HSKOHOMHYECKHE YTPO3HI,

6 cBsi3aHHBIE ¢ Hcnoib3oBanueM MKT. 3amura 1 bubnmnoreka IIOK
uHQOpMAaIIH " HHQOPMaIMOHHAS https://m.edsoo.ru/68ac9784
0e301macHOCTh

7 Bpenonocuoe nporpaMmmuaoe obecrieueHue u 1 bubnmotexa HOK
croco0bI 00PEOBI C HUM https://m.eds00.ru/039e1c9b

3 Opranuzanus JINYHOTO apxusa bubnmnoreka OK

WHGpOpMAITUH. HNudopmanmonnsie

https://m.edsoo.ru/7981dbas




TEXHOJIOTHH u npodeccHoHaTbHAS
JIeSITEeIbHOCTD

9 Mogenu u moaenupoBanue. Ilpencrasienue bubnmoreka IHOK
Pe3yNbTaTOB MOAETUPOBAHHUS https://m.edsoo.ru/abbcd321
10 I'padel. Pemmrenne anropuTMHUYecKUX 3amad, bubnmoreka IHOK
CBSI3aHHBIX C aHAIM30M IpadoB https://m.eds00.ru/079bc8f8
11 JepeBbs. JIUCKpETHBIE UTPBI IBYX UTPOKOB C bubmmoreka HOK
MOJHOM HHpOpMaLuen https://m.edsoo.ru/68a2d279
o | Peremamame rabon u sepeies o tox
pott https://m.edsoo.ru/82cb0c49
OKPY>KaloIlero Mupa
13 KonTponpHas pabota o TeMe bubnmoreka HOK
"UHdopmanoHHoe MoenupoBanue” https://m.edsoo.ru/4b24ce20
14 AHanu3 aaropuTMOB. DTaNbl pEIICHUS 32124 bubnmoreka HOK
Ha KOMITBIOTEpE https://m.edsoo.ru/c1535090
5| Temonp, | Cot Lo
PYKHL porp P ' https://m.edsoo.ru/3012411
Tume! JaHHBIX
bubnoreka ITOK
16 Bersnenus. CocTaBHbIE YCIOBUS https://m.edsoo.ru/e | b7db2d
17 Huxmel ¢ ycnoBueM. LUKl 1O IepeMeHHON bubamorera HOK
AIpLC YeT P MR P https://m.edsoo.ru/10ab9353
13 Pazpabotka u mporpamMmHasi peamu3arus bubGimoreka HOK
ITOPUTMOB PEIIEHHUs TUIIOBBIX 3a/1a4 https://m.edsoo.ru/5d4f7ac9
p |TEoma o prsna tox
p p A A https://m.edsoo.ru/72a11b12
nepedopa
bubnunoreka IIOK
20 O06paboTka CUMBOJIBFHBIX TAHHBIX https:/m.edsoo.ru/2d234361
bubnunoreka IIOK
21 Tabnu4HbIe BEUIHHBI (MACCHBHI) https://m.edsoo.ru/b37f7ca0
22 CopTrpoBKa OAHOMEPHOIO MaccuBa bubmmorexa HOK

https://m.edsoo.ru/660ff291




bubnmnoreka 1HOK

23 Hozmporpamisi ! https://m.edsoo.ru/3bb7214a
o4 Kontponbnas padota mo Teme "ANTropuTMBI 1 bubnmoreka IHOK
Y 3JIEMEHTHI IPOrpaMMHUpOBaHus" https://m.edsoo.ru/2ff5fd90
75 Ananu3 gaaHeX. OCHOBHBIC 3aJa4H aHAIIN3a 1 bubnmnoreka 1HOK
JTAHHBIX https://m.eds0o.ru/096dddd8
26 IlocnenoBaTenbHOCTH peueHus 3a71a4 1 bubmuoreka I1IOK bubnuoreka
aHaliM3a JaHHBIX IIOK https://m.edsoo.ru/eOe7ee3b
Bubmnnoreka IIOK
7 AHanmu3 IaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX 1 https://m.edsoo.ru/eQaaf73a
TadJIHIL https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9
28 KomnsroTepHO-MaTeMaTHYeCKUE MOETU 1 bubmorexa oK
https://m.edsoo.ru/2e62e4a7
29 PaGota ¢ roToBoii KOMIBIOTEPHOI MozeNnbl0 | 1 bubmorexa oK
https://m.edsoo.ru/2ac0c441
30 UucieHHOE  pelIeHHWE  ypaBHEHUH  C 1 bubmmoreka HOK
MTOMOIIBIO TOAOOpa mapameTpa https://m.edso00.ru/c5699db9
31 Tabnuunble (pensauoHHbIE) 0a3bl TaHHBIX 1 E‘;S;I:I;I/(r)g.eelgasoo.ru /187468fbd HOK
32 Pabora ¢ roToBoii 6a30ii qTaHHBIX 1 E‘::S;I:I;I/(rﬁ.e;dasoo.ru 148780848 HOK
33 CpencTBa UCKyCCTBEHHOTO MHTEIIEKTA 1 bubamorera HOK
https://m.eds00.ru/9c62b830
34 IlepcrieKTHBBI  Pa3BUTHA KOMIIBIOTEPHBIX 1 bubnnoreka HOK
MHTEIIEKTYaIbHBIX CHCTEM https://m.edsoo.ru/5225af37
OBLIEE KOJIMYECTBO YACOB 1o 34
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