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Pabouas mnporpamma mo wuHpOpPMAaTHKE Ha YPOBEHb CPEIHEro OOIIero
oOpazoBanust st obOyvarommxcss MAOY COIII Ne 16 paspaborana B
COOTBETCTBHUH C TPEOOBAHUSAMU:

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

. npukaza Munnpocemenuss ot 31.05.2021 Ne 287 «O6
yTBEpXKJIeHUH (heepalibHOrO0 TOCYAapCTBEHHOr0 00pa3oBaTeNIbHOTO CTaHAapTa
OCHOBHOT'O 00111eTr0 00pa30BaHUsY;

. npukaza Munnpocsemenuss oT  18.05.2023 Ne 370 «O6
yTBepKAeHUH (eaepanbHOoil 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs;

. npukaza Munnpocsemenuss ot 09.10.2024 Ne 704 «O BHeceHHH
M3MEHEHH B HEKOTOpbIE NpHKa3bl MuHHCTEpCTBA mpocBemenus Poccuiickon
®enepauuy, Kacaromuecs  (QeaepalbHbIX — 00pa30BaTENbHBIX  IPOrPAMM
HayaJbHOro 00I11Iero 00pa3oBaHus, OCHOBHOI'O O0OIIIEr0 00Opa30BaHUsl U CPETHETO
o011iero oOpa3oBaHus»;

. npukaza Munnpocsemenuss oT  22.03.2021 Ne 115 «O6
yTBepkaenun Ilopsigka opraHu3alii M OCYHIECTBJICHHUS 00pa3oBaTeNbHOMN
NESATEIbBHOCTH 10 OCHOBHBIM  00II€00pa30BaTENbHBIM  MporpamMmmam —
oOpa3oBaTeNbHBIM IpOrpaMMaM HauyajibHOI'O OOIEro, OCHOBHOTO OOLIEr0 |
CpeHero o01ero 0opa3oBaHus;

. Konnenmuu npenojgaBaHusi yueOHOT0 IpeaMeETa;

. Konnenmuu skojiorudeckoro  o0pa3oBaHUsi B CHUCTEME OOIIero
oOpa3zoBaHus;

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

OpraHW3alisIM BOCIMTAHHWS W OOYUYEHHUsS, OTHIbIXa W O3JOPOBJICHUS ACTCH W
MOJIOZICKHY, YTBEPKICHHBIX MOCTAHOBJICHUEM TJIABHOTO CAaHUTApHOTO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['uruennueckre HOpMaTUBBI U TPEOOBAHUS K
oOecrieueHnto 0e30MacHOCTH W (W) Oe3BpeAHOCTH ISl YesloBeKa (PaKTopoB
Cpelbl OOWTaHMs», YTBEPKICHHBIX IMOCTAHOBJICHHEM TJIABHOTO CAHUTApHOTO
Bpaua oT 28.01.2021 Ne 2;

. y4eOHOTO TJIJaHa OCHOBHOTO 0011Iero 00pa30BaHUsl, YTBEPKICHHOTO
nprukazom MAOY COII Ne 16 ot 29.08.2025 Ne 224-1 «O BHECEHUM U3MEHEHUN
B OCHOBHYIO 00pa3oBaTeIbHYIO MPOrPpaMMy OCHOBHOTO 00IIIero o0pa3oBaHUs»;

. dbenepanpHOl paboueil MPOrpaMMsbl MO Y4EOHOMY MPEIMETY.

PaGouast mporpaMma OpHUEHTHpPOBaHA Ha  IICJICBBIC  NPUOPUTETHI,
chopMmynupoBaHHbIe B (denepanibHOM paboueld mporpaMMe BOCTHUTAHHS U B
paboueit mporpamme Boctimtanuss MAOY COIII Ne 16.



PaGouasi nporpamma no ungopmartuke 6a3080ro ypous aias 10-11-x
KJIACCOB

IlosicHuTeIbLHASA 3alIMCKA

[Iporpamma 1o mH(OpMaTHKE Ha YpOBHE CpeIHEro o01ero oOpa3oBaHUS
JaeT TpEeNCTaBlIeHWE O IMeNAX, oOmell crpareru OOydeHHs, BOCIUTAHUS U
pa3BuTHsl oOydarommxcsi cpeactBamu ydeOHoro mnpeamera «MHdpopmarukay Ha
0a30BOM YpOBHE, YCTaHABIMBAeT OOs3aTeNIbHOE MPEIMETHOE COJIEepKaHue,
IpeaycCMaTpuBaeT €ro CTPYKTYpHUpPOBAHUE IO paslejaM U TeMaM, ONpeaeisieT
pacnpeneseHue ero no kiaccam (rojgam U3ydeHus).

[IporpaMma 1o  uH(pOpPMATUKE  ONpPENENSET  KOJIMYECTBEHHBIE U
KaueCTBEHHbIE XAapaKTEpPUCTUKU Y4YEOHOro marepuaja s KaXJIoro roja
U3Y4YEHHUS, B TOM 4YHUCJIE U1 COAEP/KATEIbHOTO HAIIOJIHEHMS PAa3HOIO BHJIA
KOHTpoJisI  (IPOMEXYTOYHOW  aTTecTalud  OOydYarolMXcs, BCEPOCCHMCKHUX
IPOBEPOUYHBIX PabOT, TOCYIapCTBEHHOM WUTOroBoM arrectauuu). Ilporpamma mo
UH(OpPMATUKE SIBISIETCS OCHOBOWM JUII COCTAaBJEHHS ABTOPCKUX Y4YEOHBIX
porpamMM M y4eOHMKOB, IOYPOUYHOTO IUTAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTuka Ha ypoBHE cpeaHEro o0mero 00pa3oBaHus OTPAXKAET:

. CYLIHOCTh MH(OPMATUKH KaK HAyYHOW IUCIMIUIMHBI, U3yYarouleu
3aKOHOMEPHOCTH IIPOTEKAHUS U BO3MOKHOCTH aBTOMAaTHU3aLUU
MH()OPMAIMOHHBIX MPOLECCOB B PA3JIMYHbBIX CHCTEMAX;

. OCHOBHbIE 00JIACTU TPUMEHEHUs HHPOPMATHUKH, MPEKIE BCErO
MH(OPMAIMOHHBIE TEXHOJOTUH, YIPABICHUE U COLIMAIBHYIO CPEpY;

. MEK I CLIMTUTMHAPHBINA XapaxkrTep uH(popMaTHKU 151
MH(OPMAITMOHHON JeATEIbHOCTH.

Kypc undopmatuku Ha ypoBHE cpemHero oOIiero oopa3oBaHHs SIBISETCA
3aBEpUIAIOIIUM 3TallOM HENpPEpPhIBHONW MOATOTOBKM OOydYaromuxcsi B 00yacTu
UHGOpPMAaTUKU U HMH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX  TE€XHOJIOTUH, OH
OMMpaeTcsl Ha COAepX aHWe Kypca WH(GOPMATUKUA YpPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHMsi H  ONBIT  TMOCTOSHHOTO  TNPUMEHEHUs  WH(GOPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHMH,  JaeT  TEOPETUYECKOE  OCMBICICHHE,
MHTEPHPETALNIO K 0000LIEHUE ITOTO ONBITA.

B conepxxanun yue6Horo mpeamera «MHpopMaTrKay BBIIETSIOTCS YETHIPE
TEeMaTUYECKHUX pa3jiena.

Pasnen «lludpoBas TpaMOTHOCTB» OXBAaThIBAET BOMNPOCHl YCTPONCTBA
KOMIIBIOTEPOB W JIPYTUX DJIEMEHTOB IM(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
AITOPUTMUYECKOTO  MBIIIICHUS,, pa3pabOTKy alropuTMoB, (POPMHUpPOBAHUE
HABBIKOB peau3alldd MPOrpaMM Ha BBIOPAHHOM f3BIKE MPOTPAMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

PEBI[CJI «I/IH(i)OpMaHI/IOHHBIe TCXHOJIOTHN) OXBAaTbIBACT BOIIPOCHI
IMPUMCHCHUA HH(bOpMaHI/IOHHI)IX TCXHOJIOFI/Iﬁ, PCAIM30BAaHHBIX B IIPHKIAIHBIX
IIPOrpaMMHBIX IIPOAYKTAX U HHTCPHCT-CCPBUCAX, B TOM YHCJIC IIPHU PCHICHUH 3a1a4
aHaJIn3a JaHHBbIX, HCIIOJIB30BAaHUC 0a3 JaHHBIX W 3JICKTPOHHBIX Ta6J'II/II_[ JJIA
peIICHUS ITPUKITIAJHBIX 3a1a4.

Pesynprarel  0a30BOrO0  ypOBHS ~ M3y4YeHMs  y4eOHOTO  IpeameTa
«MHpopmaTtuka»  OpHUEHTHpPOBaHBI B  MEPBYIO  ouepenb Ha  OOLIyIO
(YHKIMOHAIBHYIO  IPaMOTHOCTb,  MOJY4YEHME  KOMIIETEHTHOCTEH Ui
MOBCEIHEBHOM JKM3HU U 0o011ero pa3BuThsa. OHU BKIIIOYAIOT B CEOS:

. NOHMMAHUE TMPEAMETa, KIIYEBbIX BOINPOCOB M  OCHOBHBIX
COCTABJISIFOLIMX 3JIEMEHTOB U3y4aeMOu MPeAMETHOM 00J1acTH;

. YMEHHUE pellaTh TUMOBbIE MPAKTUYECKHUE 3a7a4M, XapaKTepHbIE IS
UCITIOJIb30BAaHUSI METO/I0B U MHCTPYMEHTApHUs JaHHON NpeaMeTHOM o0nacTy;

. OCO3HAHUE paMok n3y4aeMou MPEIMETHOM obnactu,
OrPaHUYEHHOCTH METOJOB W HMHCTPYMEHTOB, THIIMYHBIX CBS3€M C JPYyrUMHU
00JacTsIMU 3HAHMS.

OcHoBHas Lenb n3ydeHus: yueonoro npeamera «Muapopmarrka» Ha 6a3oBoM
YPOBHE JIJI1 YPOBHS CpETHETO 0OIIEro o0pa3oBaHus — 00eCIeueHUEe JaabHENIIero
pa3BuTus HMH(DOPMAIMOHHBIX KOMMETCHIIMKA BBITYCKHUKA, €r0 TOTOBHOCTH K
KU3HA B YCIOBHSIX pa3BUBAIOIIETOCS HWH(GOPMAIMOHHOTO OOImIecCTBA U
BO3pacTamIeil KOHKYPEHIIMHM Ha pBhIHKE TpyJda. B CBI3M ¢ 3>TUM U3ydYeHHE
uHpopmaTuku B 10—11-x kmaccax 107KHO 00€CIEUUTh:

. cOPMHPOBAHHOCTh TPEACTABICHUA O pOJId  HUHPOPMATHKH,
WHOOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B COBPEMEHHOM
OOILIECTBE;

. c(OPMHPOBAHHOCTh OCHOB JIOTHYECKOTO M aJITOPUTMHUYECKOTO
MBIILJICHUS;
. cOpPMHPOBAHHOCTh YMEHMH pasznuyaTh (akTbl M OLEHKH,

CpaBHUBATb OOCHOYHBIC BbIBOJbI, BUACTh UX CBA3b C KPUTCPUAMHU OLICHHBAHUA U



CBSI3b KPUTCPUEB C OINPEACICHHOW CHUCTEMOW IIEHHOCTEH, NpPOBEPATh Ha
JIOCTOBEPHOCTH M 00001maTh nH(pOpMaIuio;

. Cc(OPMUPOBAHHOCTH TPEJICTABICHUN O BIUSHUU WH(OPMAITMOHHBIX
TEXHOJOTMA Ha JKW3Hb 4YeJIOBEKa B OOIICCTBE, IOHMMAHWE COIHUAIBHOTO,
SKOHOMHUYECKOTO, MOJIMTHYECKOTO, KYJIBTYPHOTO, FOPHINICCKOT0, MPUPOIHOTO,
HPrOHOMHUYECKOTO,  MEJHMIMHCKOTO M (PU3UOJOTHYECKOT0  KOHTEKCTOB
UH(POPMAITMOHHBIX TEXHOJIOTHIA;

. NPUHATHE TIPABOBBIX M OTHYCCKUX AaCHEKTOB HH(OPMAIMOHHBIX
TEXHOJIOTHH, 0CO3HAHME OTBETCTBCHHOCTH JIIOJICH, BOBJICUCHHBIX B CO3JaHHUC W
UCTI0JIb30BaHNEe HH(DOPMAITMOHHBIX CUCTEM, PACIIPOCTPAHCHHE UHPOPMALINY;

. CO3JIaHWE YCJOBUH JUIS Pa3BUTHS HABBIKOB YyYECOHOH, MPOCKTHOM,
HAYYHO-HMCCJICIOBATEIIbCKOW M TBOPYECKOW  JICATEIBHOCTH, MOTHBAIMH
00y4YaroIuXcs K CaMOPa3BUTHIO.

Ha u3yuenne nunpopmaruku (0a30Bbli ypoBeHb) OTBOAUTCA 68 yacoB: B 10-
M kiacce — 34 gaca (1 gac B Heaeno), B 11-m knacce — 34 gaca (1 gac B HeAem0).

ba3oBblil ypoBeHb HU3ydeHHS HH(POPMATUKH OOECHEUMBAET MOJATOTOBKY
oOyyarolmuxcs, OpPUEHTUPOBAHHBIX HAa TE€ CHEUUAIBHOCTH, B  KOTOPBIX
UH(POPMAILIMOHHBIE TEXHOJOTUU SBJSIIOTCS HEOOXOAMMBIMHU HHCTPYMEHTaMHU
Ipo(heCCUOHATIBHON JEATENIBHOCTH, YYaCTHE B IIPOEKTHOM M HCCIIENOBATENIbCKON
JEATEIIbHOCTH, CBA3aHHOM C MEXIHMCIUIUIMHAPDHOM M TBOPYECKOW TEMATUKOM,
BO3MO)KHOCTb ~ PEIIEHUs 3a7ad 0a30BOrO0  YPOBHsS  CIIO)KHOCTH  €IMHOIO
roCyIapCTBEHHOIO YK3aMEHa 10 HH(POpPMAaTHKE.

[TocnenoBatenbHOCTh M3YyYEHHUS] TEM B Mpeesiax OJIHOTO Toja OO0ydeHHs
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHUTENS NpHU TOJITOTOBKE paboueit
IIPOrPaMMBbI U IIOYPOYHOTO IUIAHUPOBAHUSL.

JIst peaM3auu IporpaMMbl  UCTIOJIB3YIOTCSL YUCOHHMKH, TOMYIIEHHBIC K
WCITOJIB30BAHUIO TPU PeaM3allid UMEIOIINX TOCYJapPCTBEHHYIO aKKPEIUTAIHIO
00pa30BaTEeNbHBIX MPOrPaMM HAYaJILHOTO OOIIET0, OCHOBHOTO OOIIETO, CPETHETO
oOmiero oOpa3oBaHUs OpPTaHU3AIMAMH, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO
JEATeNIbHOCTD, MPpUKa30M Munmnpocsemienus ot 26.06.2025 Ne 495:

. Nudopmatuka, 10 kmacc/ bocosa JI.JI., bocoa A.}O., ObmiecTBo C
orpaHuueHHOW  oTBeTCTBeHHOCThIO «BMHOM. JlaGopatopusi  3HaHUI;
AxnnonepHoe obiectBo «M3naTensctBo "IIpocBenienue»;

. Nudopmatuka, 11 kmacc/ bocosa JI.JI., Bocoa A.}O., O0mecTBO C
orpaHuueHHONW  oTBeTcTBeHHOCThIO «BMHOM. JlaGopatopuss  3HaHUIY;
AxnnonepHoe obiectBo «M3narensctBo "IIpocBenienue»;

DJIeKTPOHHBIE 00pa30BaTEIIbHBIC PECYPCHI, JOMYIIIEHHBIC K UCTOJIb30BAHUIO
pY peaTM3aIliid UMEIONUX TOCYJAapCTBEHHYIO aKKPEAUTAIMIO 00Pa30BaTEIbHBIX
IporpaMM  HAYaJbHOTO OOINEero, OCHOBHOTO OOIIEro, CpeIHero OOIIero
oOpazoBanus npukazoM Munnpocsemienus ot 18.07.2024 Ne 499:



. DneKTpoHHBIM 00pa3zoBareNbHbI pecypc «JloMamiHue 3agaHus.
Cpennee ob6mee oopa3zoBanue. Madopmarukay, 10—11 xmacc, AO UznatenscTBO
«IIpocsemenue»;

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

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

IInanupyeMble pe3yJibTaThbl OCBOEHUsI y4€OHOI0 MpeaMeTa

JInyHOCTHBIE pPe3yIbTATHI

JIMYHOCTHBIE  pe3yJibTaThl OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jaronmxcss pPyKOBOACTBOBAaTbCA CHOPMUPOBAHHOM BHYTPEHHEW IO3HIIMEH
JUYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTAlUWH, TO3UTUBHBIX BHYTPEHHHX
yOEXKIEHUN, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSM  POCCHIICKOTO
o011ecTBa, pacIIMPEHUE KUZHEHHOTO OMNbITA U OIBITAa JEATEIbHOCTU B IPOLECCE
peanu3alMi  CpeiCTBaMU  y4yeOHOro MpeIMeTa OCHOBHBIX  HAalpaBiICHUN
BOCIHUTATEIbHON JESATENbHOCTU. B pe3ynbrare nuzyueHus nHQOpPMATUKN HA YPOBHE
cpenHero obmero oOpaszoBaHus y oOydaromierocss OyayT chOpMHpPOBaHBI
CJIEIyIOIIME JIMYHOCTHBIE PE3YJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

. OCO3HAaHME CBOUX KOHCTHUTYLHOHHBIX TIpaB © 0OSI3aHHOCTEH,
yBaXEHUE 3aKOHA W TIPABOIOPSAKA, COOJIIOJIEHHE OCHOBOIIOJIATAIOIIUX HOPM
UH(OPMAITMOHHOTO MpaBa ¥ HHHOPMAITMOHHON OE30TTaCHOCTH;

. TOTOBHOCTh MIPOTHUBOCTOSITh U7COJIOTUN IKCTPEMU3MA,
HaIMOHAIN3Ma, KCeHO(POOUH, TUCKPUMHUHAIIUUA TI0 COLUATBHBIM, PEIUTHO3HBIM,
PacoBBIM, HAIIMOHATLHBIM MMPU3HAKAM B BUPTYaIbHOM MPOCTPAHCTBE;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

. LICHHOCTHOE  OTHOUIEHHWE K  HCTOPUYECKOMY  HACIIEIHIO,
JNOCTHXKEHUAM Poccuu B HayKe, UCKYCCTBE, TEXHOJIOTHUSX, IOHUMAHUE 3HAYCHUS
MH(OPMATUKU KaK HAyKU B dKU3HH COBPEMEHHOTO OOIIECTBA;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

. c(hOPMHUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHHS,  ATHYECKOIO
MOBEICHUSI;
. CIIOCOOHOCTh OIICHHBATh CUTYAaIlMI0O M TPHUHUMATh OCO3HAHHBIC

pelLIeHus, OPUEHTUPYSICh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM
yucie B cetu MHTEpHeT;



4) 3CcTEeTHYECKOr0 BOCITUTAHHUSA

. ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYAs 3CTETHUKY HAYYHOI'O U
TEXHUYECKOT'0 TBOPYECTBA;
. CHOCOOHOCTh BOCHPHUHHMMATH PA3JIMYHBIE BUJbl UCKYCCTBA, B TOM

YHCJIC OCHOBAHHBIC HA MCIIOJb30BaAHNH I/IH(bOpMaHI/IOHHLIX T€XHOHOFHﬁ;

5) puznyeckoro BOCIUTAHMS:

. c(hOpPMHPOBAHHOCTh 370POBOTO M 0OE30MacHOTO o00pasza >KW3HH,
OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO, B TOM YHCJIE M 3a CUET
COOJTIOICHHMSI TpeOOBaHU Oe3omnacHoit IKCILTyaTaIluu Cpe/CTB

MH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTUI;
6) TPy10BOI0 BOCIIMTAHMS:

. TOTOBHOCTh K AaKTUBHOM JICSITENIbBHOCTH TEXHOJIOTMYECKOW M
COLIMAJIbHON HAIMpPaBJIECHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH U
CaMOCTOSATEILHO BBIMOJIHATH TAKYIO JIEATEIHLHOCTD;

. uHTepec K chepam npodhecCuoHaATBHOM NEeITeIbHOCTH, CBI3aHHBIM C
uH()OPMATUKOHN, MPOrpaMMHUPOBAHUEM U WH()OPMAIMOHHBIMU TEXHOJIOTHIMH,
OCHOBAaHHBIMU Ha JIOCTHIXKEHHUSAX HWH(POPMATUKHM UM HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynaymiedl npodeccuu u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

. TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) K0JI0THYECKOr0 BOCITHTAHMS:

. OCO3HaHHWE TIJI00AJBHOrO XapakTepa 3KOJIOTMYECKHX Mpo0JjeM Hu
nyTell MX peuieHusi, B TOM YHUCJIE C Y4E€TOM BO3MOXHOCTEH MH(POPMAILIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

. c(hOpMHPOBAHHOCTh MHUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HWH(GOPMATHKU, JOCTHXKEHUSM HAy4YHO-
TEXHUYECKOT0 Mporpecca U 00IIECTBEHHOW MPAKTUKH, 3a CUET MOHUMAHUS POJIU
MH(OPMAIMOHHBIX pECYpCOB, MH(OPMAITMOHHBIX IIPOLIECCOB 151
MH(OPMAIMOHHBIX TEXHOJIOTHM B yCIOBUAX HU(PPOBON TpaHCHOpPMALIUA MHOTUX
cdep KU3HU COBPEMEHHOTO OOIIECTBA;

. OCO3HAaHME LIEHHOCTH HAyYHOM  JESATENbHOCTH, TOTOBHOCTb
OCYULIECTBJISTh IIPOEKTHYIO " UCCJIEI0BATENBCKY IO NEeSATENbHOCTD
WHIUBUYaJIBHO U B TPYyIIIE.



B mponecce nocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTrPaMMBbI
nmo wHPOpPMATUKE Yy OOYYAIOMUXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIN
WHTEJUICKT, MPEnoararonuii chopMHUpPOBAHHOCTE:

. CaMOpETYJIMPOBAHMS, BKJIIOYAIOUIETO CAMOKOHTpPOJIb, YMEHHUE
MIPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJalTUPOBATHCS
K DMOIIMOHAIBHBIM HW3MEHEHHMSIM U TMPOSBISITH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

. BHYTPEHHEW MOTHBAIIUM, BKIIOYAIOIIEH CTPEMIICHUE K IOCTH)KEHUIO
LEJU U YCIEXY, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JICUCTBOBATh MCXOJs U3
CBOHMX BO3MO>KHOCTEH;

. SMIATHH, BKJIIOYAIOIICH CIOCOOHOCTh IIOHMMATh SMOIIMOHAILHOE
COCTOSIHUE JPYTHX, YUYHUTBHIBATH €ro NpPU OCYLIECCTBICHUH KOMMYHHUKAIIWH,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

. COIIMAILHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPauUBATh
OTHOILICHUS C JPYTUMH JTIOJIbMH, 3a00TUTHCSI, TIPOSIBISATh UHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

MertanpeaMeTHble pe3yJbTaThl

B pesynprare wusydeHus HHPOPMATHKKM HA YpPOBHE CpPEIHETO OOIIEero
oOpa3zoBaHus y oOydaromerocss OyayT c(opMUpOBaHBl METaNpeIMETHBIE
pe3yNbTaThl, OTPAKEHHBIE B YHHBEPCAJIbHBIX yUEOHBIX ICHCTBHUSIX, a MMEHHO:
MO3HABaTE/IbHbIC YHUBEpCAIbHBIC yueOHBIE JCUCTBHUA, KOMMYHHUKATHBHBIC
yHUBEpCaJbHble y4eOHbIE NEWUCTBUS, PETYJIATUBHBIE YHHMBEpPCAJIbHBbIE Y4eOHBIE
NEHCTBUS, COBMECTHAS 1€ATEIbHOCTb.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

. CaMOCTOSITeIbHO (hOPMYJIMPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

. yCTaHaBJIMBATh CYIIECTBEHHBI TPU3HAK WM OCHOBAaHUS JUIs
CpaBHEHUSI, Kilaccupukaiuu u 00001eHN S,

. OMpEeNEeNATh IEIU JAeATeNbHOCTH, 3aJaBaTh apaMeTphbl U KPUTCPUU
UX JTOCTHIKCHUS;

. BBISIBJISITh 3aKOHOMEPHOCTU W TMPOTUBOPEUYHUS B paccMaTpUBAEMbIX
SIBJICHUSAX

. pa3pabarpiBaTh IIJIaH pEIICHUS MPOOJEMBI C YUYE€TOM aHallu3a
MMEIOLIMXCSI MATEPUATIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

. BHOCUTb KOPPEKTHBBI B JI€SITEIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YJbTATOB LIEJISIM, OLICHUBATH PUCKHU MOCIEACTBUN €I TEIHHOCTH;

. KOOPJIMHUPOBATh W BBIMIONHATh PabOTy B YCIOBHUSIX peajIbHOTO,

BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,



. pa3BUBATh KpPEaTHBHOE MBIIUICHUE NpPU PEIICHHH >KU3HEHHBIX
npobiieM;

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
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

. dbopMHpOBaHWE HAYYHOTO THWITA MBINIJICHUS, BIIAJICHUC HAYYHOU
TEPMHUHOJIOTUEN, KIIFOUEBBIMU MTOHIATUAMU U METOJAMU;

. CTaBUTh U  (OPMYyJMpPOBAaTh  COOCTBEHHBIE  3a/Jlayd B
00pa30BaTeNbHOMN IEATEIbHOCTH U )KU3HEHHBIX CUTYAITUsX;

. BBISIBIIAT IIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh
3a7a4y, BBIABUIaTh THUIOTE3Y €€ PELICHUs, HaXOAUTh AapPTryMEHThl s
JI0KAQ3aTeNbCTBA CBOMX YTBEPXKACHUM, 3a4aBaThb IMApaMeTpbl U KPUTEPUU
peuieHus;

. AHAJIM3UPOBATH MOJIYYECHHBIE B XOJE PEIICHUS 33/1a4M PE3YJIbTaThl,
KPUTUYECKN OIIEHUBAaTh MUX JIOCTOBEPHOCTh, NPOTHO3UPOBATh H3MEHCHHUE B
HOBBIX YCIIOBHSIX;

. JaBaTh OIICHKY HOBBIM CHUTYalldsM, OIICHHBATh MPHUOOPETCHHBIN
OIIBIT;

. OCYIIECTBIISATh IICJICHANIPABIICHHBIN IMOUCK TIEPEHOCa CPEJICTB |
CIIOCOOOB IEUCTBUS B IPO(ECCHOHATBEHYIO CPENY;

. NIEPCHOCUTh 3HAHHS B TIO3HABATCIIBHYIO M MPAKTUYCCKYIO 00JacTH
KU3HECATCIILHOCTH;

. WHTETPUPOBATH 3HAHUS M3 PAa3HBIX NMPEAMETHBIX 00JIacTel;

. BBIJIBUTATh HOBBIC HWJCH, TpeJJiaraTh OPUTHHAIBHBIC IMOJXOIBI H

pelIeHus, CTaBUTh MPOOJIEeMbl U 3aJa4d, JIOMYCKAIOIIUE allbTePHATUBHbIC
peuieHus;

3) pabora ¢ unpopmanueii:

. BJa/JIeTh HaBbIKAMHU TOJY4YeHHUs] HWHGOpPMALKUU U3 HCTOYHHKOB
pPa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATh OUCK, aHAIN3, CUCTEMATU3ALIMEIO
U MHTEPIpPETalnio HH(GOPMALIUU PA3IUYHBIX BUI0B U (GOPM MPECTABICHNUS;

. co37aBaTh TEKCTbl B pPa3IMYHBIX (popMarax C y4yeToM Ha3HAuYCHHUS
uHpopMaluu W LEJIEBOM ayAMTOPUH, BbIOMpas ONTUMAIBHYIO (QopMy
MPE/ICTABIICHUS U BU3yaJIU3al1y;

. OLICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMaLUU, €€
COOTBETCTBHE MPABOBBIM U MOPATbHO-3THYECKUM HOPMaM;



. HCIIOJIB30BaTh CpelicTBa UHGOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3aAIMOHHBIX
3amady ¢ coOmoeHneM TpeOOBaHMA ASPrOHOMHKH, TEXHUKH O€301aCHOCTH,
TUTUEHBI, pPECypcocOEpeKeHHUsl, TMPABOBBIX M HJTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

. BJIAJCTh HABBIKAMH pACIIO3HABAaHUS W 3alUTHl WH(OOpMAIUH,
nH(OPMAITMOHHONW 0€30TTaCHOCTH JIMYHOCTH.

KoMmyHnkaTHBHBbIE YHHBepCAJbHbIe y4eOHbIe 1elcTBUS

1) oOmenue:
. OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax KU3HHU;
. pacrmo3HaBaTh HEBEpOAJbHBIE CpEICTBA OOIICHUS, MOHUMATH

SHAYCHHUC COIHAJIbHBIX 3HAKOB, pPACIIO3HABATH IIPCAIIOCBIIKH KOH(l)JII/IKTHBIX
CI/ITyaHI/Iﬁ U YMCTb CMATYaTb KOH(bJ'II/IKTI)I;

. BJIQJICTh PA3IUYHBIMU CHOCOOaMM OOIIEHUS U B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTHU JIUAJIOT;
. Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS;

2) coBMeCTHas JAesITeJIbHOCTD:

. MOHMMAaTh M  MCIOJB30BaTh NPEUMYIIECTBA KOMAaHAHOW U
WHIUBUYJIbHON paOOThI;

. BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX JCHCTBHUI C y4eTOM
OOIIUX UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO UJieHa KOJIJIEKTUBA;

. MPUHUMATh 1I€JIM COBMECTHOM JEATEeNbHOCTH, OPraHW30BBIBATH M
KOOPJIUHUPOBATh JCHUCTBUSA MO €€ JOCTHKECHHUIO: COCTABJIATH IUIAH JICWCTBUM,
pacrpenensaTh pojd C Y4EeTOM MHEHUNM YYacTHUKOB, OOCYXKIaTh PE3yJbTaThbl
COBMECTHOM paboThI;

. OIICHUBATh KauyeCTBO CBOEr0 BKJIaJa M KaXJIOro Yy4yacTHUKA
KOMaH/IbI B OOIIHMI pe3yJbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

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

. OCYIIECTBJISITh  MO3UTUBHOE  CTPATErMYECKOE  TIOBEJICHUE B
Pa3IMUHBIX CHUTYalMAX, IMPOSBIATH TBOPYECTBO U BOOOpakeHHE, OBITh
WHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
1) camoopranu3anmus:

. CaMOCTOSITEJIBHO OCYILECTBIATh IO3HABATENIbHYIO JESATEIBHOCTD,
BBISIBJIATH MPOOJIEMBbI, CTaBUTh W (POPMYJIHMPOBATH COOCTBEHHBIE 3a/aud B
00pa30oBaTeNbHOMN 1€ATEIbHOCTH U )KM3HEHHBIX CUTYyaIUsX;



. CaMOCTOATENIbHO COCTABJAThH IJIaH pEUIeHUs] MPOOJEMBbI C YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIITOYTCHHI;

. JaBaTh OLICHKY HOBBIM CHUTYalLMsIM;

. pacmimpsaTh paMKH Y4eOHOrO TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTECHUM;

. JienaTth  OCO3HAHHBIA  BBIOOpP, AapryMEHTHUpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 34 PEILICHHUE;

. OLIEHUBATh NPUOOPETECHHBIHN OIIBIT;

. CocoOCTBOBAaTh  ()OPMUPOBAHUIO U MPOSIBICHUIO  HIMPOKOM

SPYIUIMKU B pa3HbIX OOJACTAX 3HAHUW, [IOCTOSIHHO TMOBBIIIATh CBOM
00pa30oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHB;

2) CAaMOKOHTPO.Ib:

. AdaBaTb OIOCHKY HOBBIM CHUTyallUsIM, BHOCHUTL KOPPCKTHBLI B
ACATCIIbHOCTh, OICHUBATL COOTBCTCTBUC PC3YJILTATOB LCIISAM,
. BJI1aACTh HaBBIKAMH I103HABATEILHON peq)JIGKCHH KaK OCO3HaHHA

COBEPLIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HUX PE3YyJbTATOB WU
OCHOBAHUI; UCIOJIL30BaTh MPUEMbl PEQIIEKCUH AJI OLEHKU CUTYyalllu, BbIOOpa
BEPHOI'O PELLICHMUS;

. OLICHUBATh PUCKU M CBOEBPEMEHHO IPHUHHMMATh PEUICHHUS IO HX
CHIDKEHHIO;

. IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTHUX IIPU aHAJIM3E PE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0sl M APYTUX:

. MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

. IIPUHAMATh MOTUBBI U apTYMEHTBI IPYTHUX IIPU aHAIIM3E PE3yJIbTAaTOB
NEATENbHOCTH;

. MPU3HABATH CBOE MPABO M MPABO APYIUX HA OIIHOKY;

. pa3BUBaTh CHOCOOHOCTh MOHUMAaTh MHP C TMO3HUIHMH JPYyroro
YeJI0BEKa.

IIpeameTHbIe pe3yJabTaThl
10-1 Kiace

B mnporecce msyuenus kypca uHpopMaTuku 06a3zoBoro ypoBHs B 10-m
Kjacce OOydJarOMMMHUCS OyAayT JIOCTUTHYTHI  CJCAYIOIIME TMPEIMETHBIC
pE3yIbTaTHI:

. BJIQJICHUE TIPEJCTABICHUSIMHA O POJIM MH(POPMAIIMU U CBSA3aHHBIX C
HEel TPOIECCOB B MPHUPOJIC, TEXHUKE U OOIIECTBE, TOHATHIMH «HH(OpMAaIus»,
«H(DOPMAIIMOHHBIA ~ TPOIECCH»,  «CHCTEMa»,  «KOMIIOHEHTHI ~ CHCTEMBD»,
«cucTeMHbIN A PerT», «MHDOPMAITMOHHAS] CHCTEMAY, «CUCTEMAa YIIPABICHUS;



. BJaJICHUE MeToAaMM Ioucka HH(popmauuu B cetu HHTepHer,
yYMEHHE KPUTUUECKH OLIEHUBATh HHPOPMAIIHIO, TOTYYSHHYIO U3 ceTu MHTepHeT;

. YMEHHUE XapaKTepu30BaTh OOJBIIME JTaHHBIE, PUBOJUTH TPHUMEPHI
VMCTOYHUKOB UX IOJyYECHUS U HAIIPABIICHHS UCITOJIb30BAHUS;
. ITOHUMAaHUE OCHOBHBIX IIPUHLINATIOB YCTPOWCTBA 51

(GYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB,
TEHJEHUMH Pa3BUTHS KOMIIbIOTEPHBIX TEXHOJIOTUH;

. BJIaJICHUE HaBbIKAMU pPAOOTHI C ONEPAIMOHHBIMU CHUCTEMaMH,
OCHOBHBIMHU BHJIaMU MPOTPAaMMHOI0 OOecreueHus sl pelieHusl yueOHbIX 3a1a4
10 BBIOpaHHOM crielHaIu3aliy;

. coOJto/ieHne TpeOOBaHUM TEXHUKH OE€30MacHOCTU M TUTHEHBI MpU
paboTe ¢ KOMIIBIOTEpAMH U JPYTUMHU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHUS,
MOHMMAaHUE TPABOBBIX OCHOB HCIIOJIb30BaHUSI KOMITBIOTEPHBIX IMporpamm, 0a3
JAHHBIX U MaTE€pUAJIOB, pa3MEIIEHHBIX B ceTu HTepHeT;

. NOHUMAHUE OCHOBHBIX NPHHIMIIOB JHUCKPETU3ALUU PA3ITUYHBIX
BUJIOB MH(POPMALIMH, YMEHHUE ONPENEATh HHPOPMALIMOHHBI 00bEM TEKCTOBBIX,
rpauuecKux U 3ByKOBBIX JAHHBIX MPH 33JaHHBIX TapaMeTpax AUCKPETU3ALNM;

. YMEHHE  CTPOUTh  HEPAaBHOMEPHBIE  KOABL,  JOMYCKAarOIIUe
OJIHO3HAYHOE JICKOAUPOBAHUE COOOIIECHUH (MPePUKCHBIE KOBI);
. BJIAJICHUE TEOPETUYECKUM anmaparom, MO3BOJISTIOIUM

OCYIIECTBJIITh IPEACTABICHUE 33JaHHOIO HATYPAJIBHOTO YKCIA B Pa3JIUYHBIX
CUCTEMaX CYHUCJICHUS, BBINMOIHATH MPEOOpa3oBaHUSl JIOTMUECKUX BBIPAKCHU,
WCIIOJIb3YSl 3aKOHBI AJIT€OPhI JIOTHKY;

. YMEHHUE CO3/1aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JTOKYMEHTHI U
JEMOHCTPAalMOHHBIE ~ Marepuaiabl C  MCIOJb30BAHUEM  BO3MOKHOCTEU
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB.

11-¥ Kiace

B mnpormecce msyuenus kypca uHpopMaTuku 0a3zoBoro ypoBHs B 11-m
Kjacce OOydYarOMMMHUCS OyAyT JIOCTUTHYTHI  CJEAYIOIIME TMPEeIMETHBIC
pE3yIbTaTHI:

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

. MOHUMAaHUE yIrpo3 uH(GOPMAITMOHHON 0e30macHOCTH,
UCIIOJIb30BAaHUE METOJIOB M CPEACTB NPOTUBOACHCTBUS ITHUM Yrpo3am,
coOmoienne  Mep  0€30MacHOCTH,  MPEIOTBPAINAIOIIMX  HE3aKOHHOE
pacnpocTpaHEHUE NEPCOHATBHBIX JAHHBIX;

. BJIAJICHUE TEOPETUYECKUM amnmnapaTroM, MO3BOJSIOIINM OIPEAEIATH
KpaT4allIMii MyTh BO B3BELIEHHOM Trpade M KOJUYECTBO NyTEeH MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO ALMKINYECKOTro rpada;

. yMEHUE 4YuTaTh MW TOHUMAaTh MPOrpPamMMbl, peaTU3yIOLIUE
HECJIOKHBIE aJITOPUTMBI O0OPAOOTKM YHUCIOBBIX M TEKCTOBBIX JaHHBIX (B TOM



YHUCJI€ MACCMBOB UM CHMBOJIbHBIX CTPOK) Ha BBIOPAaHHOM IS U3YYEHUS
YHUBEPCAITHHOM SI3bIKE TTporpaMmmMupoBanus Beicokoro ypoBHs (ITackans, Python,
Java, C++, C#), a"anu3upoBaTh aJIrOPUTMbl C HCIOJIB30BAaHUEM TaOIUI]
TPACCUPOBKH, ONPENENATh O€3 HCHOJIb30BAHUS KOMIIBIOTEpA PE3YJbTaThl
BBITIOJIHCHUSI HECJIOKHBIX MPOTpamMM, BKIIOYAIONINX IHKJIBI, BETBJICHHS U
MOAMPOTPAMMBI, TIPH 3aJaHHBIX HUCXOMHBIX JAaHHBIX, MOAU(DHUIIMPOBATH TOTOBHIC
MPOTPaMMBI ISl PEIICHHS] HOBBIX 3a/1ad, UCIOJIb30BaTh X B CBOMX MPOTpaMMax
B Ka4eCTBE MOJIIporpaMm (mporueayp, GyHKImii);

. YMEHUE PpEaM30BbIBATH Ha BBHIOPAHHOM JUISI M3YYEHUS S3BIKE
nporpamMmupoBanus Bbeicokoro ypoBHs (ITackamb, Python, Java, C++, C#)
TUIIOBBIE QJITOPUTMbI OOpPAOOTKH YKCEJ, YHCIOBBIX IOCIEAOBATEIILHOCTEH U
MAacCCHBOB: TPEJICTaBICHUE YHWCIa B BUAE HabOpa MPOCTHIX COMHOXKHUTEJEH,
HAaXOXXJEHUE MaKCUMalIbHOW (MUHUMAIbHOW) HHUQPPHI HATypaJIbHOTO YHKCIIA,
3allMCAHHOTO B CHUCTEME CUMCIIEHWS C OCHOBAHMEM, HE NpeBbIIIaromuM 10,
BBIYUCJICHUE OOOOIIEHHBIX XapPaKTEPUCTUK SJIEMEHTOB MAacCHBa WJIM YUCIOBOM
MOCJIEA0BATEILHOCTH (CYMMBI, TMPOU3BEACHUS, CPEIHEro apudpMeTuyecKoro,
MUHUMAJIBHOTO ¥ MaKCHUMaJIbHOTO DJJIEMEHTOB, KOJIMYECTBA DJIEMEHTOB,
YIOBJIETBOPSIONIUX 3aJaHHOMY YCIIOBHUIO), COPTUPOBKY 3JIEMEHTOB MAacCHUBa;

. YMEHHE HCIO0JIb30BaTh TaOMWYHbIE (PENSIIMOHHBIC) 0a3bl JaHHBIX, B
YAaCTHOCTH, COCTaBJISITH 3alpoChl K 0a3aM JaHHBIX (B TOM YHCJE 3alpocChl C
BBIYHCIIIEMBIMUA TIOJISIMH), BBITIOJHATH COPTUPOBKY M TIOMCK 3amucedl B 0Oasze
JAHHBIX, HAIMOJHATH pa3paboTaHHyl0 0a3y JJaHHBIX, YMEHHE HCIOJIb30BaTh
AJIEKTPOHHBIC TAaONMUIBI JJIsi aHalIW3a, MPEJICTABICHUS U OOpabOTKU JTaHHBIX
(BKJTIFOUYAsl BBIYKMCIIEHUE CYMMBbI, CPEIHEr0 apu(METUYECKOro, HauOOJBIIETO U
HAaWMEHBIIIETO 3HAUCHUM, PEIICHUE YPaBHEHUN);

. yMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHUYECKUE MOJIETH JIJIs
aHanu3a OOBEKTOB M IMPOILECCOB: (OpMyJIHMpOBaTh 1EJb MOJEIUPOBAHMS,
BBITIOJHATh aHAJM3 PEe3yJIbTaTOB, IMOJYYCHHBIX B XOJ€ MOJCIMPOBAHMUS,
OIICHUBATh COOTBETCTBHE MOJEIN MOJEIUPYEMOMY OOBEKTY WM TPOIIECCy,
MPEJCTABIATh PE3YyJIbTaThl MOJICTUPOBAHUS B HATJISITHOM BUJIE;

. YMEHHE OPTaHU30BbIBaTh JIMYHOE WH(DPOPMAIIMOHHOE MPOCTPAHCTBO
C  WCHOJB30BAaHUEM  PA3MYHBIX [HU(PPOBBIX  TEXHOJIOTHH, IMOHUMAaHHE
BO3MOXXHOCTEH IHU(GPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(PPOBHIX
o0pa3oBaTeNbHBIX CEPBUCOB, TOHMMAaHUE BO3MOXKHOCTEH U OrpaHUYCHHM
TEXHOJIOTU HMCKYCCTBEHHOTO HHTEIUICKTA B PA3IMYHBIX OOJACTIX, HAIUYUE
MpeACTaBIeHU 00 WCHONB30BAaHWKM WH(OOPMAIIMOHHBIX  TEXHOJIOTHMH B
pa3snTUYHBIX MpodecCuoHaIbHBIX chepax.



Conep:kanue y4eOHOIro npeamMera

10-ii kanace
udposass rpaMOTHOCTD

TpeGoBanuss TeXHWKHW O€30MACHOCTH W THUTHEHBI Tpu paboTe ¢
KOMITBIOTEPAMH U IPYTUMHU KOMITOHEHTAMH ITU(DPOBOTO OKPYKEHUS.

[TpuHimner paboThl KoMmIbiOTepa. I[lepcoHabHBIM KoMmblOTEp. BBIOOD
KOH(UTypaluu KOMIbIOTEPA B 3aBUCUMOCTH OT PEIlIaeMbIX 3a/1au.

OCHOBHBIE ~ TEHACHUMHA  PAa3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHHU.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
CynepkomnbroTepbl. MUKpOKOHTpOJIIEPHl. POOOTH3HpOBaHHBIE POU3BOCTBA.

[IporpammMHOe  oOecliedeHHUE  KOMITBIOTEPOB. BHIBI  IIPOrpaMMHOIO
oOecrieueHuss M WX HaszHadeHUE. (OCOOCHHOCTH IPOTPAMMHOIO OOCCIICUCHHS
MOOMIIBHBIX ~ yCTpOHCTB. OmepanuoHHas cucTema. IIOHATHE O CHCTEMHOM
aIMUHUCTPpUPOBAaHUU.  MHCTAUIANMSA W JCHHCTAUIAIUS  IIPOrPaMMHOTO
oOecIieueHusI.

@aiinosas cuctema. [louck B ¢aiinoBoii cucreme. Opranuzanus XpaHEeHUs U
0o0pabOTKM JaHHBIX C HCIOJIb30BAHMEM HHTEPHET-CEPBUCOB, OOJIAYHBIX
TEXHOJIOTUNA U MOOUJILHBIX YCTPOMNCTB.

[IpukiagHbIe KOMITBIOTEPHBIE MPOrPAMMBI JJI1 PELICHUS TUITOBBIX 3a/1a4 I10
BbIOpaHHOM cnienuanu3anuu. CUCTeMbl aBBTOMAaTU3HUPOBAHHOTO TTPOCKTUPOBAHUS.

[Iporpammuoe oOecrieueHue. JInuensupoBanue MIPOTPaMMHOTO
obecnieueHust u UPPoBLIX pecypcoB. [IponpuerapHoe n cBOOOHOE MPOTPAMMHOE
obecnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE UCIIOJIb30BAHUE POrPaMMHOTO
oOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMasl
3aKOHOoarenbCcTBOM Poccuiickont denepanunu, 3a HEMNPABOMEPHOE UCIIOJIb30BAHUE
MIPOTPaMMHOT0 oOecrieueHus U IU(PPOBBIX PECYPCOB.

Teoperuyeckne 0CHOBbI HHPOPMATUKH

Nudopmarusa, maHHble W 3HAHUSA. YHHUBEPCAIBHOCTH JAUCKPETHOTO
npeacraBieHuss uHbopMmanuu. J[BomuHoe KoaupoBaHue. PaBHOMepHBIE U
HepaBHOMepHBIE KOabl. YcnoBue dano. [logxonsr k m3MmepeHuro mHpopmaiuu.
CymHocTh 00beMHOTO (aJIpaBUTHOTO) TMOAXOAAa K HM3MEpPEHHIo HWHOOpMaIn,
ompejieieHre OuTa C TOYKM 3pEHUs al(paBUTHOTO TIOJXOJIa, CBS3h MEXIY
pasmepom andaBuTa U UHPOPMAITMOHHBIM BECOM CHMBOJIA (B TIPEAIOIOKEHUU O



PaBHOBEPOSTHOCTH TOSIBIICHUS] CUMBOJIOB), CBS3b MEXIY €IWHUIIAMHU H3MEPEHHUS
uHpopmanuu: Out, Oait, KOaiit, MGaiit, ['0aiiT. CyuHOCTh COAEpKATEIBHOTO
(BEepOATHOCTHOTO) MOJXOAAa K HM3MEPEHUI0 MH(pOpMalUHu, OIpeJeleHue Oura c
HO3MLIMHU COAEPIKAHUS COOOLIEHHUS.

Nudopmanmonnsie mporeccel. Ilepemaua wHpopMaiuu. MCTOYHUK,
NPUEMHUK, KaHaj CBS3HM, CUTHAJ, KojupoBaHue. VMckaxeHue wHGOpMAIUU MPU
nepepaye. CkKoOpocTh TMepeayd JaHHBIX [0 KaHAy CBS3UW. XpaHEHUe
uHpopmaiuu, obveM mnamsaTH. OOpaborka uHopmanuu. Buabl 00paboTku
uHpOpMAIlMK:  TIONyYeHHE  HOBOTO  COJCpXKaHHWS, W3MEHEHHEe  (HOpMBI
npencraieauss uHGopManuu. I[lomck wuHbopmaruu. Pome wuHbopmamuu u
WH(OPMAITMOHHBIX MPOIIECCOB B OKPYIKAIOIIEM MHUPE.

Cuctembl. KoMIOHEHTHI cucTeMbl W WX B3aumojehcTBue. CHCTEMbI
yhIpaBiieHus. Y1papiieHrue kKak nHGOpMaIMoHHbIN nipotiecc. OOpaTHast CBSI3b.

Cuctembl cuuciienus. Pa3zBepHyTas 3amuch LEJIbIX W APOOHBIX YHUCET B
MO3UIIMOHHBIX CHCTEeMax cuuciieHus. CBolCTBa MO3UIIMOHHOM 3aIllMCH YHCJA:
KOJIMYECTBO IU(P B 3alUCH, MPU3HAK JEIMMOCTH YKCJIa HA OCHOBAHHUE CUCTEMBbI
CUUCIICHUS. AJITOPUTM NIEPEBOIA LEIOT0 YUCia U3 P-uuHON CUCTEMBI CUMCIICHHUS B
JECATUYHYI0. AJITOPUTM MepeBoAa KOHEYHOW P-uyHO 1npoOu B JECATUYHYIO.
AJITOpUTM TIEpeBOJA UEIOr0 YUCIa W3 JIECATUYHOW CHUCTEMBI CUHCICHUS B P-
WYHYIO0. /[BOM4Has, BOCBMEpPHUYHAS WM IMIECTHAAUATCPUYHAST CUCTEMBbI CUMCIICHUS,
MEepPEeBOJI YHCENl MEXIYy OTHUMH cucreMaMu. ApudMeTHUEeCKHe OIlepalud B
MO3UILIMOHHBIX CUCTEMAX CUMCIICHMS.

Hpe,}lCTaBJ’IeHI/Ie IECJIBIX 1 BEIICCTBCHHBIX YHUCCI B IIAMATH KOMIIBIOTCPA.

Konuposanne texctoB. Koaupoka ASCII. OnHoGalTHBIE KOAUPOBKH.
Cragmapr UNICODE. KomupoBka UTF-8. Omnpenenenue HHPOPMAITMOHHOTO
o0beMa TEKCTOBBIX COOOIIEHUH.

KogupoBanne wu3o0paxenuil. OueHka  HWHPOPMALMOHHOTO  00beMa
pacTpoBOTO rpaduueckoro u300pakeHus NMpU 3aJaHHOM Pa3pelICHUU U TIIyOuHE
KOJMPOBAHHUSI IIBETA.

KomupoBanue 3Byka. OreHka HHPOPMAIMOHHOTO 00BEMa 3BYKOBBIX
JAHHBIX TIPH 33J]aHHBIX YaCTOTE AUCKPETU3ALUU U PA3psAHOCTA KOJUPOBAHHUS.

AnreOpa noruku. Bpeicka3piBanus. Jlornueckue omnepauuu. TaOmuisl
VICTUHHOCTH JIOTUYECKUX OIEPALUN «IUIBIOHKIUSD, KKOHBIOHKIUS, KAHBEPCHUSI»,
«UMIUIMKALUA», «OKBUBAJICHLIUs». Jlornueckue BolpakeHUs. Beluncienue
JIOTUYECKOTO 3HAYEHUS COCTABHOI'O BBICKA3bIBAHMS IIPU U3BECTHBIX 3HAYECHUSX
BXOJSIIMX B HEro »JJIEMEHTAapHBIX BbICKa3bIBaHUW. TaOMuUbl HMCTUHHOCTH
JIOTUYECKUX BbIpakxeHUH. Jlornueckue onepauuu U onepauuu HaJl MHOKECTBAMMU.



[Ipumepbl 3aKOHOB anreOpbl JIOTUKH. OJKBUBAJICHTHBIE MpeoOpa3oBaHUs
jJoruueckux BolpakeHud. Jlormueckue ¢yskiuu. IlocTpoeHne IOrH4ecKoOro
BBIDOKECHHUSI C JTAaHHOW TaOJWIE WCTUHHOCTH. JlorWMueckwe 3IIeMEHTHI
kommbiotepa. Tpurrep. Cymmarop. [locTpoeHre cxembl Ha JIOTHYECKUX JIEMEHTaxX
M0 JIOTUYECKOMY BBIPXKEHHUIO. 3alUCh JIOTMUECKOTO BBIPAKEHUS IO JIOTUYECKOU
cXeMe.

NudopManuoHHbIE TEXHOJIOTMH

TexcroBerii mponeccop. PemaktupoBanue m dopmarupoBanue. [IpoBepka
opporpadpun u rpammatukud. CpeAcTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnons3oBanue — ctwiied.  CTpyKTYpUpPOBAHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOCKH, oryaBieHue. O0naunbie cepBuchl. KomiekTuBHas padoTa ¢
JTOKyMEHTOM. WHCTpyMEHTBhI pElEH3UpPOBAaHUS B TEKCTOBBIX IIpolieccopax.
HenoBass mnepenucka. Pedepar. I[lpaBuna uuTUpOBaHUS HUCTOYHUKOB U
odopmienust oubmuorpaduueckux ccouiok. OhopmiieHHe CrucKa JIUTEPaTyphI.

BBon m300pakeHHil ¢ MCIOIB30BAHUEM DPA3IMYHBIX LH(PPOBBIX YCTPOUCTB
(urdpoBbIX (poTOanmapaTtoB U MHKPOCKOIOB, BHUIEOKAMEp, CKAHEPOB U JIPYrUX
ycTpoiicTB). ['paduueckuit pemaktop. OOpaboTka Tpaduyeckux OOBEKTOB.
PactpoBas u BektopHas rpaduka. DopmaTsl rpapuueckux (panios.

O6paboTka wu300paKeHHS W 3ByKa C HCMOJb30BAHUEM HWHTEPHET-
IIPUIIOKEHUM.

MynpTMenna. KomnerorepHsie IIPE3EHTALUU. Hcnonp3oBanue
MyJIbTUMEIUUHBIX OHJIAWH-CEPBUCOB ISl pa3pabOTKU MPE3EHTAUUNd MPOEKTHBIX
pabor.

[IprHIUIIBI TOCTPOCHUS U PETAKTUPOBAHUS TPEXMEPHBIX MOAEIEH.

11-ii kacc
udposass rpaMOTHOCTD

IIprHIMIIBI TOCTPOEHHUS U AIIIapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokonsl. Cerb MHTEpHET. Anpecanns B cetn MHrepHer. Cucrema
JIOMEHHBIX UMEH.

Beb6-caiit. Be6-ctpanumna. BzaumopeiictBue Opaysepa ¢ BeO-cepBepoM.
Jlunamuyeckue cTpanuiibl. PazpaboTka nHTEpHET-TIpuiioxkeHui (caiitoB). CeteBoe
XpaHECHHE JTaHHBIX.

Buner  pestenbnocth B cetm  HutepHer. CepBuckl  HTepHerTa.
["'eonndopmalioHHbie cUCTEMBI. ['€0JIOKaIlMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHU



(HanpuMep, JIOKalMs MOOWJIBHBIX TENe(POHOB, OMpPENETICHUE 3arpyKEHHOCTH
aBTOMAarUCTpaJjeil), ”HTEPHET-TOProBIIsL, OpOHUPOBAHUE OUTIETOB, TOCTHUHHUII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI U yciayrd. ColuanabHbIE CETU —
OpraHu3alys KOJUJIEKTUBHOTO B3auUMOJIEUCTBHS U oOMeHa aaHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momaMHHOCTH
nosrydyeHHou uHopmaiuu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHoreHHble U SKOHOMHYECKHE YTPO3bI, CBA3AHHBIE C HCIOJIH30BAaHUEM
UH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOIue mpoOieMbl 3aiuThl
uadpopmaruu  u  wHboOpMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uHPOpPMaAIlMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATH3MPOBAHHBIX
uHpOpMallMOHHBIX ~ cucTemax. [IpaBoBoe obOecrneuenue UHGOOPMALUMOHHON
oe3onacHoctu. [lpenoTBpallieHue HECAHKUMOHUPOBAHHOIO JOCTyNa K JIMYHOM
KOH(QUACHIMATBLHOW MH(POpMAIUK, XpaHSIIeHCs Ha MEPCOHATBHOM KOMIIbIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpamMmMHoOe oOecrieueHrue U CrocoObl
OOpbObI C HUM. AHTUBUpPYCHBIE Hporpammbl. OpraHu3anus JHUYHOTO apXxuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3amura apxusa.

NHdopManimoHHble TEXHOJOTMM M TOpodeccHOHanbHas JeATEIbHOCTD.
Nudopmanmonnsie  pecypebl.  LludppoBas sxkoHomuka. HHdopmanmonHas
KyJbTYpa.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Mopgenu u moaenupoBanue. Llenn monenupoBanusi. COOTBETCTBUE MOJIEIU
MOJIETUPYEMOMY 00BEKTY Wi Tiporieccy. dopmManuzalus NpUKIAIHbIX 3a/1a4.

[IpeacraBienure pe3ynbTaToOB MOJCTUPOBAHUS B BUIE, YAOOHOM JUIs
BOCIIPUATHS YeoBeKOM. [ 'paduueckoe npeacTaBiIeHUe JAaHHBIX (CXEMbl, TAOJIHIIbI,

rpadukn).

I'padsr. OcHoBHBIE TIOHATHS. Buael rpados. Pemienue anropurMuuecKux
3a/lay, CBSI3aHHBIX C aHAIM30M IpadoB (OCTPOEHHE ONTUMAIBHOTO MYTH MEXKIY
BepIIMHaMu Tpada, oOmpeAesieHne KOJWYECTBA pa3IMUYHBIX MyTeHd Mexay
BEpILMHAMU OPUEHTHUPOBAHHOTO AlIUKINYECKOTO rpada).

HepeBps. bunapHoe aepeBo. JIMCKpeTHbIE UTPHI ABYX WUIPOKOB C IOJHOMU
unpopmarueit. [loctpoenue nepeBa mepebopa BapHAHTOB, ONKCAHUE CTPATETUU
UTpbI B TaOIMUHOM (hopMe. BIUTpHINIHbIE CTPATETUH.

Hcnonb3oBanue rpadoB U IEpEBbEB MPU OMUCAHUU OOBEKTOB U MPOLIECCOB
OKPY’KarOLIEro MUpA.



AJITOPUTMBI U IPOrPAMMHUPOBAHNE

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB PaOOTHI MPOCTEUIINX AITOPUTMOB
YOPABJICHHUS] HCIOIHUTEISIMU MU BBIYMCIUATENBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMbli pe3yibTar.

OTanbl pelieHus 3a7ad Ha KOMIbIOTEpE. SI3bIK MIpOorpaMMHpPOBAHUS
(ITackanb, Python, Java, C++, C#). OcCHOBHbIE KOHCTPYKIHMH SI3bIKa
NporpaMMHUpOBaHusl.  TUMBl  JTaHHBIX:  IICJIOYUCIICHHBIE,  BEILECTBEHHEIE,
CUMBOJIbHBIE, Jornueckue. Berpnenusi. CoctaBHbie ycaoBus. [{UKIbI ¢ ycioBUEM.
[{ukier o mepemenHoi. Mcnons30Banme TaOIUI] TPACCUPOBKH.

Pa3paboTka u mporpamMMmHasi peanu3anus aJIrOPUTMOB PEIICHUS THUIIOBBIX
3amad 0a3oBoro ypoBHs. [Ipmmepsr 3amad: anropuTMbl OOpaOOTKH KOHEYHOMH
YHUCJIOBOM TMOCJIEA0BATENLHOCTH (BBIYMCICHUE CYMM, MTPOU3BEACHUMN, KOJIUYECTBA
AJIEMEHTOB C 3aJJaHHBIMH CBOWCTBAMH), aJITOPUTMbI aHAIM3a 3alMCHA 4YHCENl B
MO3UIIMOHHOW CHUCTEME CUYWCICHUS, aJTOPUTMBI PEIICHUS 3a7ad METOJI0M
nepebopa (MOUCK HaUWOOJBIIETO OOIIEro JSTUTENS JBYX HATypaJbHBIX YHCEII,
IIPOBEpKa YKcia Ha MPOCTOTY).

OOpaboTka CHUMBOJBHBIX JIaHHBIX. BcTpoeHHble  (GyHKIMHM  sI3bIKa
POrpaMMHUPOBAHMUS [ 00PAOOTKH CUMBOJIBHBIX CTPOK.

TabmuuyHbple BETUYMHBI (MACCHBBI). AJITOPUTMBI PabOThI C 3JIEMEHTaMU
MaccuBa C OJHOKPAaTHbIM IPOCMOTPOM MAacCHMBa: CYMMHMPOBAaHHE 3JIEMEHTOB
MacCHBa, MOJCYET KOJIUYECTBA (CYMMBI) 3JIEMEHTOB MAaCCHUBA, YJIOBJIETBOPSIOIIMX
33IAHHOMY YCJIOBHIO, HaXOXJCHUE HauOOJbIIero (HAUMEHBIIETO) 3HAYCHUs
AJIEMEHTOB MACCHBa, HAaXOXJIEHHE BTOPOr0 MO BEIWYMHE HAMOOJBIIETO
(HaMMEHBIIET0) 3HAYCHUS, TMHEHUHBIN MOUCK 3JIEMEHTA, MEPEeCTaHOBKA 3JIEMEHTOB
MaccuBa B 0OpaTHOM TOPSIZIKE.

CoptupoBka oOgHOMEpHOro MaccuBa. IIpocTele MeTOABI COPTUPOBKHU
(HampuMep, MeTOj TMy3bIpbKa, METOJ BbIOOpPA, COPTUPOBKA BCTaBKaMU).
IToanporpaMmsl.

NudopmanuoHHbIe TEXHOJIOTHU

Ananu3 ngaHHbIX. OCHOBHBIE 3aJlauyd aHAW3a JaHHBIX: MPOTHO3WPOBAHUE,
KiaccuduKalys, KiIacTepHu3anus, aHanu3 OoTKIoHeHuH. IlociaemoBaTeabHOCTD
peleHust 3aja4d aHajau3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA M OIICHKA
KauecTBa JaHHBIX, BEIOOpP W/WJU TOCTPOCHHUE MOJIEIH, MPeoOpa3OBaHUE JIaHHBIX,
BU3yaJIM3allMsl JaHHBIX, UHTEPIIPETalUs Pe3yJIbTaTOB.

AHanmu3 JaHHBIX C MTOMOIIBIO DJIEKTPOHHBIX TaOHIl. BhIuuCiIeHHEe CyMMBI,
CpeaHero apu(METHIECKOro, HanOOJIbIIEr0 1 HAMMEHBIIIETO 3HAYCHUH JUaIa30Ha.



KoMnerorepHO-MaTeEMaTHUECKHE MOJIEIH. Oransl KOMIIBIOTEPHO-
MaTeMaTU4YeCKOr0 MOJIIMPOBAaHUs: IOCTAHOBKA 3ajaud, pa3paboTKa MOJENH,
TECTUPOBAHUE MOJENIH, KOMIIBIOTEPHBIA 3KCIIEPUMEHT, aHajlu3 pPe3yJIbTaTOB
MOJIETTUPOBAHUSI.

UYuclieHHOE pellieHne ypaBHEHUH ¢ TOMOIIBIO MoA00pa mapaMeTrpa.

Tabmuunbie (pensauuoHHBIC) 0a3bl JMaHHBIX. Tabmuia — MpeACTaBICHHUE
cBegeHuii 00 ogHoTHHHBIX oOBekTax. Ilone, 3ammchk. Kimrou Tabauiel. Pabota c
roToBOM 0a30il naHHBIX. 3amojHeHue Oa3pl AaHHBIX. [loMck, copTUpoBKa u
bunbTparms 3anuceid. 3ampockl Ha BRIOOPKY JaHHBIX. 3ampOChl C MapamMeTpaMu.
Brrancnsiemsie nosis B 3ampocax.

MHoroTtabiuunple 0a3bl JaHHBIX. THIBI CBS3EH MEXIy TaOJIUIlaMH.
3anmpockl K MHOTOTA0IMYHBIM 06a3aM JIaHHBIX.

CpencrTBa MCKyCCTBEHHOTO MHTEIUIEKTa. CEepBUCHI MAIIMHHOTO MEPEBOJA U
pacrio3HaBaHMsl YCTHOM peud. WaeHTudukamus M TMOUCK U300paKEHUM,
pacrnio3HaBanue Jui. CamooOyyaromuecsi CucTeMbl. MICKyCCTBEHHBIN MHTEIIJIEKT B
KOMITBIOTEPHBIX Urpax. VCronap30BaHHE METOJOB HCKYCCTBEHHOT'O WHTEIUICKTA B
oOy4varonux cuctemax. lMcnoib3oBaHue METOJ0OB MCKYCCTBEHHOTO WMHTEJUICKTA B
poborotexnuke. MuHTepHer Bemiel. [lepcnekTuBbl pa3BUTHS KOMIBIOTEPHBIX
VHTEJUIEKTYaJIbHBIX CUCTEM.



TemaTu4eckoe NVIAHUPOBAHUE

10-# kiace

KoaunvecTBO yacon DJIeKTPOHHbIE
Ne | HammeHoBaHue pa3nesioB (uudposBbie)
/11 | © TeM MPOTrPaMMbl Beero Konrtpoasbubie | IIpakTiuieckue | ogpazopaTebHbIe
padoTsI padoThI pecypcbl
Pazgen 1. Lludposas rpaMOTHOCTH
KommbroTep: annapaTtHoe u
1.1 | mPorpaMmHoe 6 bubnmoreka HOK
" | obecrieuenue,  aiinoBas https://m.edsoo.ru/af8b25f4
cucremMa
Hroro mo pa3gemy 6

Paznen 2. Teoperndeckne 0CHOBBI HHGOPMATHKH

HNudopmarus u

2.1 | uadopmManoHHbIE 5 bubmmorexa LOK
' phatt https://m.edsoo.ru/af8b25f4
MIPOLIECCHI
29 Eﬁgicﬁiﬂggm sl8 bubnuoreka HOK
' pMall https://m.edsoo.ru/af8b25f4
KOMIIBIOTEPE
23 DIIeMEHTHI anreOpsI 3 1 bubnuoreka HOK
| moruku https://m.edsoo.ru/af8b25f4
Uroro no pazneny 21
Paznen 3. MadopmanroHHbIe TEXHOIOTHHA
Texnomornn  00paboOTKH
31 TEKCTOBOM, rpapuueckoi u 7 1 bubGimoreka OOK
" | MynbTHMEINITHOM https://m.edsoo.ru/af8b25f4
uHQOpMaIH
Uroro no pazpeny 7
OBLIEE KOJIMYECTBO 34 ) 0

YACOB I1O ITPOT'PAMME




11-# kiacce

KoaunuecTBO yacos DJ1eKTPOHHBIE
Ne | HamMeHoBaHue pa3iesioB (undposbie)
I/ | M TeM MPOrpamMMBbl Beero Kontposbneie | IIpakTuieckue | ogpasoarennHbie
padoThI padoTsI pecypcbl

Paznen 1. lludposasi rpaMoTHOCTH

1.1 SE(TpeoBbl\I/lea VOHHBIE 5 brbmorexa LIOK
’ pMatl https://m.edsoo.ru/f47857e0

TEXHOJIOTHH

12 OCHOBBI COIIMATIEHOM 3 bubnmoreka LHOK
| madopMaTHKH https://m.edsoo.ru/f47857e0

Hroro 1o paznemy 8

Pazgen 2. Teopernueckre 0CHOBBI HHDOPMATHKH

21 HNudopmarmonnoe 5 1 bubmmoreka LHOK
" | MomenupoBaHue https://m.edsoo.ru/f47857e0

Hroro o pazmeny 5

Pazgen 3. AropuTMBI 1 TPOTPaMMHPOBaHNE

31 ANTOPUTMBL U BJIEMEHTHI 11 1 bubnmoreka OOK
" | nporpaMMupoOBaHus https://m.edsoo.ru/f47857e0

Hroro no pazaeny 11

Paznen 4. adopManinoHHbIe TEXHOIOTHH

bubmnoTeka HOK
4.1 | SnexTpomHbIe TAOMIIp! 6 https://m.edsoo.ru/f47857e0

bubnuoreka HOK
4.2 | basel MaHHbIX 2 https://m.edsoo.ru/f47857e0
43 CpencTBa UCKYCCTBEHHOTO ) bubnuoreka HOK
" | uHTENIEKTA https://m.edsoo.ru/f47857e0
Uroro o pazaeny 10
OBIIEE KOJIMYECTBO 34 ) 0

YACOB I1O ITPOT'PAMME




IIpoBepsiemblie TpeOoBaHus K pe3yabTratam ocBoeHuss QOII u 3j1eMeHThI

cojiep:KaHus

B ¢denepanbHbIX W perHMOHANIBHBIX TMPOIEIYypax OICHKA KadecTBa
oOpa30oBaHUS HCIONB3yETCS TepedeHb (KoaupukaTop) paclpeaesieHHbIX —II0
KJIaccaM TMpoBepsAeMbIX TpeOoBanuii k pe3ynbTataM ocBoeHuss OOIl COO wu
AJIEMEHTOB COZCPKaHHUsI TI0 HHPOPMATHKE.

10-i1 Ki1acce

IIpoBepsiembie TpeOOBaHUs K pe3yiabTaTam ocBoenust OOII

Kon
NMPoBEPSIEMOTr0
pe3yJjbTaTa

IIpoBepsiemble npeIMeTHbIE pe3yJabTaThl OCBOEHMA OCHOBHOIi
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero 00pa3oBaHusi

1

ITo Teme «l{udpoBas rpaMOTHOCTEY

1.1

Brnanenune npeacraBaeHus MU O PoJId HHPOPMALIMK U CBA3aHHBIX C HEHl MPOLIECCOB B
npUposie, TEXHUKE W OOIIECTBE, MOHATHIMU «HH(POpMaLUsNy, «HHPOPMALMOHHBIN
NPOIIECC», «CHUCTEMa», «KOMIIOHEHTBI CHCTEMBD», «CHUCTEMHBIH  3(QeKT»,
«1H(}OPMALMOHHAS CUCTEMAY, «CUCTEMA YIIPABJICHUS»; BIaJCHUE METOJaMU IIOUCKA
uHpopManu B cetd VHTEpHET; yMEHHE KPUTHUYECKH OLCHHWBATh HH(OPMALHIO,
MOJIYy4YEeHHYIO0 U3 ceTh MHTepHeT

1.2

YMenue XapaKTECprU30BaTh OoJIbIIIME JaHHBIC, IIPUBOAUTH NPUMEPHI UCTOYHHUKOB HUX
IMOJIYYEHHUA U HallpaBJICHUS UCIIOJIb30BaHUSA

1.3

IloHumMaHue  OCHOBHBIX  IPHUHLMIIOB  YCTPOWCTBA W (YHKUHUOHHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB; TEHAEHLMHA DPa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI; BIaJICHUE HaBBIKAMU Pa0OTBI C ONEPAMOHHBIMH
CHUCTEMaMH W OCHOBHBIMH BHJAaMH MNpPOTPAMMHOTO OO€CIeueHHs il pPEeHICHHs
y4eOHBIX 3a/1a4 110 BEIOPAaHHOH crienyanu3anum

ITo Teme «TeOpeTH‘IeCKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

[loHnMaHue  OCHOBHBIX  NPUHLMUIIOB  JUCKPETH3ALUH  Pa3IMYHBIX  BUJIOB
UHQOpPMAIIUK;, YMEHHE OIpeNeNsaTh HHQOPMAIMOHHBIH 00BEM  TEKCTOBBIX,
rpaMueCcKUX M 3BYKOBBIX JaHHBIX MIPY 33/IaHHBIX TTapaMeTpax JUCKPETH3aUH

2.2

YMeHne CTpOWTh HEPAaBHOMEPHBIC  KOJIBI, JOMYCKAIOIIME  OJHO3HAYHOE
JIEKOIUPOBaHNE COOOIEeHUH (TMpeduKCHBIE KOJbI); HWCIOIb30BaTh MPOCTEUIIIHE
KOJIbl, KOTOPBIC IMO3BOJIAIOT OOHAPYXMBATh W HCIPABIATH OIIMOKU TpU Tepeaaye
JaHHBIX

23

BnaueHHe TCOPETUIYCCKUM arnmapaTtom, TIO3BOJIAIOIIHUM OCYHICCTBJIATH
MNpEACTABJICHUC 3a/IAHHOT'O HATYPAJIbHOI'O YK CJIa B PA3JIMYHBIX CUCTEMAX CUHUCIICHUA
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BJ'Ia,Z[eHI/Ie TCOPECTUYCCKUM alIiapaToM, MO3BOJIAOIINUM BBITIOJIHATH HpeO6pa3OBaHI/I$I
JJOTHYCCKUX BBIpa)KeHHﬁ, HCIIOJIb3Ys 3aKOHBI anre6p1)1 JIOTUKH

ITo reme «MH(pOpPMAIIMOHHBIE TEXHOIOTHI

3.1

YMeHue  co3paBaTh  CTPYKTYpHUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTbI U
JIEMOHCTPALIMOHHBIE MATEPUANIBI C MCIOJIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX




MIPOTPAMMHBIX CPENICTB M OOJIAYHBIX CEPBUCOB

32

YMeHHe HCIIO0Ih30BaTh TAOIWYHBIC (PEISIMOHHBIC) 0a3bl MaHHBIX, B YaCTHOCTH,
COCTaBJISITh 3alpochl B 0a3axX MaHHBIX (B TOM YHCJEC BBIYUCISCMBIC 3ampocChl),
BBITIOJTHATh COPTHPOBKY M TMOWCK 3amucedl B 0a3e JaHHBIX; HATOJNHATH
paspaboTaHHYyIO 0a3y JaHHBIX
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YMeHHne HCHOJIb30BaTh AICKTPOHHBIE TAaOMUIBI U aHaNW3a, MPEICTABICHUS U
00paboOTKM AaHHBIX (BKJIIOYAs BBIYMCICHHUE CYMMBI, CPEIHET0 aph(hMeTHYecKoro,
HarOOJIBIIETO U HANMEHBLIETO 3HAUYCHH, pellleHHE YPaBHEHHIA)

HpOBepﬂeMLIe JIEMEHTHBI COACPKAHUSA

Kon

IIpoBepsieMblii 3J1IEMEHT COIEPKAHUS

Ilndposas rpaMOTHOCTH

1.1

[lpuanumer  pabotel  KoMmmbioTepa. llepcoHanpHBINT  KOoMmBIOTEp. BBIOOp KOHGUTYpanuu
KOMITBIOTEpPA B 3aBUCHMOCTH OT PEIIaeMBbIX 3a7a4

1.2

OcCHOBHBIE TEHIACHLUHN DA3BUTHS KOMIIBIOTEPHBIX TexHOJorui. [lapannenpHple BBIYMCICHUS.
MsuoromnpoueccopHbie cucTeMbl. CynepKoMIbIoTepbl. MUKPOKOHTpOIIIepsl. Po6oTH3NpOBaHHEIE
MIPOM3BOJCTBA

1.3

®aitnosas cucrema. [lonck B ¢aitnoBoii cucreme. Oprann3anus XpaHeHus: 1 00pabOTKH JaHHBIX
C MCIIOJIb30BAaHUEM MHTEPHET-CEPBUCOB, 00JIAYHBIX TEXHOJIOTHH U MOOMIIBHBIX YCTPOICTB

Teopernueckue OCHOBBI HH)OPMATHKN

2.1

WNudopmarus, naHHbIe U 3HAHUSA. Y HUBEPCAIBHOCTH TUCKPETHOTO TPECTaBICHISI HHPOPMAIIHH.
JBonuHOE KOIUPOBAaHUE

2.2

PaBHOMEpHBIE U HEpaBHOMEPHBIE KOABL. Y ciioBue @aHo
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IMonxonet k wm3MepeHuro HHpopMmanuu. CymHOCT, 00beMHOTO (aipaBUTHOTO) MOIXOJAa K
U3MEpeHHI0 MHOOpMAIINK, ONpe/esicHHe OMTa C TOYKH 3peHHs aji(aBUTHOTO TMOAXO0Ja, CBS3b
MEXIy pasMepoM andaButa M WHPOPMAIMOHHBIM BECOM CHMBOJIA (B MPEAMOJIOKCHHH O
PaBHOBEPOSITHOCTH IMOSIBJICHUSI CUMBOJIOB), CBSI3b MEXIy CIMHUIIAMH M3MEPEHUS MH()OPMAIIUU:
owur, Oaiit, KOaliT, M0aiiT, I'6aiir. CymHOCTh COAepKaTeIbHOrO (BEPOATHOCTHOTO) TOJXO0/a K
U3MEPEHHUI0 NHPOPMAITUH, ONTPE/IeIICHHE OUTA C TIO3UIMU COACPIKAHUS COOOIICHUSI
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Nudopmanmonnsie mporecchl. [lepenadya nHpopmanuu. VCTOYHHK, NMPHEMHUK, KaHAJ CBS3H,
CUTHaJI, KoJupoBanue. Vckaxxenne napopmaiuu npu nepeaade. CKOpocTh nepeiavun JaHHBIX 110
KaHaIly CBs3U. XpaHeHne HHPopMaIuu, 00beM MaMsITh

2.5

Cuctembl. KoMnoHeHTHI cucteMbl U UX B3aumozelcTBue. CHCTeMbl yNpaBlieHHs. YTpaBieHUE
Kak HHPOpMaMoHHbIH mponecc. OOpaTHas CBsI3b

2.6

Cuctemsl cuncienus. Pa3sepHyTast 3anuch HenbIX U APOOHBIX YMCEN B TO3UIHMOHHBIX CHCTEMaXx
cuncienus. CBOWCTBA TMO3UIIMOHHOW 3alMCH YHCNA: KOJIMYECTBO IHQP B 3allUCH, MPHU3HAK
JEJIMMOCTH YHUCJIa HA OCHOBAHHE CUCTEMBI CUUCIICHUS. AJNFOPUTM IIE€peBojia Leoro uyuciaa us P-
WYHOW CHCTEMbI CUMCIIEHHS B ACCATHYHYIO. AJITOPUTM IepeBoaa KoHeuHoW P-uuHoii npobu B
JECATHYHYI0. AJNTOPUTM TEpeBOJa IEJOr0 YHCia W3 JECITHYHOW CHUCTEMBbI CUHCIEHHUS B P-
WYHyI0. J[BOM4HasA, BOCBMEpHYHAs M IIECTHAAATepUYHAsI CHCTEMbI CUUCIIEHUS, TEPEBOJ] YHUCEI
MEXIY 3TUMH cUCTeMaMH. ApU(PMETHIECKUE OTIEPalliH B TO3ULIMOHHBIX CUCTEMaX CUMCIICHHS

2.7

HpeZ[CTaBJ'IeHI/IC LEJIbIX U BCHICCTBCHHBIX YUCCII B IaMATU KOMIIBKOTCPA

2.8

Komuposanue texctoB. Komupoka ASCII. Oanobaiitabie kogupoBku. Cranmapt UNICODE.
Koauporka UTF-8. Onpenenenre nHGOPMAIIMOHHOTO 00beMa TEKCTOBBIX COOOIIECHHI
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Konuposanne m3o0pakenuid. OneHka WHPOPMAMOHHOTO 00beMa pacTpoBoro rpaduyeckoro




M300pakeHUs TPHU 33JJaHHOM pa3pelieHun U riyOnHe KoaupoBaHus 1BeTa. KogupoBaHue 3ByKa.
OrneHka UHPOPMAIIMOHHOTO 00heMa 3BYKOBBIX JaHHBIX MPU 33J]aHHBIX YacTOTE TUCKPETU3ALNU
U Pa3psAHOCTU KOAUPOBAHUS

2.10

Anrebpa noruku. BreickaseiBanus. Jlormueckue omeparui. TaOnuIsl HCTHHHOCTH JIOTHUSCKHX
omepanii «IU3BIOHKIN», «KOHBIOHKIUS), «HHBEPCUN», «UMIUIHKAINL», «IKBHBAJICHIIH.
Jlornueckue BbIpakeHUs. BhuncieHue JTOrMYEeCKOr0 3HAYCHHUSI COCTABHOTO BBICKA3BIBAHUS TPU
W3BECTHBIX 3HAYCHUSIX BXOJSIIUX B HETO 3JICMEHTAPHBIX BhICKa3bIBaHUN. TaOIUIBI ICTUHHOCTU
JIOTUYECKHX BBIpaKeHUH. Jlormueckue omepanuu W omepary Haja MHoKecTBamu. [Ipumepst
3aKOHOB anreOppl JIOTUKHA. OKBHUBAJEHTHBIE MPeoOpa3oBaHMUS JIOTHYECKHX BBIPAKEHHIM.
Jlornueckue GyHknmu. [TocTpoeHUE TOTUYECKOTO BHIPAKEHUS C TAHHOW TAaOJHIIEH UCTUHHOCTH.
Jlormaeckue snmeMeHTsl KomnbioTepa. Tpurrep. Cymmarop. [loctpoeHue cxempl Ha JIOTHYECKHX
AJIEMEHTaX MO JIOTHYECKOMY BBIPAKEHHIO. 3aliCh JIOTHYECKOTO BBIPAXKEHHS IO JIOTHYECKON
cXeme

HNudopmanmoHHble TEXHOIOTHN

3.1

TekctoBblii mpoueccop. PemaktupoBanme u QopmarupoBanue. [IpoBepka opdorpadum u
rpamMatuki. CpencTBa TIOMCKa W aBTO3aMEHBI B TEKCTOBOM Tiporieccope. Mcmoip3oBanme
criiieii. CTpyKTYpHUpOBaHHBIE TEKCTOBBIE JOKyMeHThl. CHOCKkH, ornaBieHue. OOnmayHble
cepuchl. KomtektuBHast paboTa ¢ TOKyMEHTOM. MHCTPYMEHTHI PElEH3UPOBAaHUSI B TEKCTOBBIX
nporieccopax. JlemoBas mepenucka. Pedepar. IlpaBuna 1UTHpOBaHHMS WCTOYHUKOB U
odopmireHUs OnbIHOTrpadIecKux cchliok. OGopMIICHHE CITHCKA TUTEPATyPhI

11-1 kiace

IIpoBepsiemble TpeOOBaHu K pe3yiabTaTraMm ocBoenuss OOIT

Kon

NpoBepsieMoOro
pe3yJbTaTa

I[IpoBepsieMble mpeaMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOI
NPOrpaMMbl CpeHero 001ero oopa3oBanus

1

[To teme «l{uhpoBasi rpaMOTHOCTBY»

1.1

Hannuwne npeicraBieHnii 0 KOMIBIOTEPHBIX CETSIX M UX POJIHM B COBPEMEHHOM MHpE; 00
O0IIKX MPUHIHIAX Pa3paboTKU U (PyHKIIMOHUPOBAHHS UHTEPHET-TIPHIOKCHUHN

1.2

YMeHHe OpraHu30BbIBATh JMYHOE HH()OPMAIIMOHHOE IPOCTPAHCTBO C UCIIOIb30BAHUEM
Pa3IUYHBIX CPEICTB IU(PPOBBIX TEXHOJOTHH; TTOHUMAaHHE BO3MOXKHOCTEW HHU(POBBIX
CEPBHCOB TOCYAApCTBEHHBIX YyCIOyr, LU(GPOBBIX 00Pa30BaTEIbHBIX CEPBUCOB,;
IMOHUMaHUE BO3MOXHOCTEN M OTPAaHUYEHUI TEXHOJIOTMH MCKYCCTBEHHOT'O MHTEJUIEKTa
B PpasNUYHBIX  OONIACTSIX; HANU4YWe  TPEICTaBICHWH 00  HCIONBb30BaHUU
MH(GOPMAITMOHHBIX TEXHOJIOTHI B pa3IMuHBIX MPpodeccuoHaIbHbIX chepax

o Teme «TeopeTndeckue OCHOBBI HHOOPMATHUKID

2.1

Brnagenue TeopeTHuecKUM ammapaToM, MO3BOJISIOMIMM ONPEAETATh KpaTdyaliuil myTh
BO B3BEUICHHOM rpad)e M KOJMYECTBO MyTEH MEXIy BEpIIMHAMH OPUEHTUPOBAHHOIO
alMKINYecKoro rpada

ITo Teme «AJTOPUTMBI M IPOrPAMMHUPOBAHHE)

3.1

YMeHue uuTaTh U MOHUMATh IPOrPaMMBbl, PEATU3YIOLIUE HECIOKHBIE aITOPUTMBI
00pabOTKM YUCIIOBBIX W TEKCTOBBIX NAHHBIX (B TOM YHCJIE MAaCCHBOB W CHUMBOJBHBIX
CTPOK) Ha BBEIOPAaHHOM I W3YUYCHHUS YHHBEPCAITBLHOM S3BIKE IMPOTPaMMUPOBAHUS
Beicokoro ypoBHs (Ilackame, Python, Java, C++, C#); ymeHue aHaIU3UpOBaTh
QITOPUTMBI C UCTIOIH30BAHUEM TAOJHIl TPACCUPOBKH; OMPEENSITh 0€3 NCIOIb30BAHHUS
KOMITHIOTEPA PE3YILTATHI BHITIOJIHCHUS HECIOKHBIX MPOTPAMM, BKIFOYAFOIINX ITAKIIE,




BCTBJICHUA U IIOANIPOrpaMMBI, ITPH 3aJaHHBIX UCXOAHBIX JaHHBIX

3.2

YMeHne MOTUQHUIMPOBATh TOTOBBIE MPOTPaMMBI JUIS PEIICHHMsS HOBBIX 3ajad,
WCIIONb30BaTh WX B CBOMX MPOTrpaMMax B KadecTBE MOANporpamMm (Tpouemyp,
byHKIHIT)
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YMeHHe peann3oBaTh 3TNkl PEIICHNS 331a4 Ha KOMITBIOTEPE; YMEHHE Pean30BhIBATh
Ha BBIOPAHHOM ISl M3YYEHHUS SA3bIKE TPOTPaMMHpPOBaHUs BeICOKOTO ypoBHS (Ilackaib,
Python, Java, C++, C#) TumoBble anrOpuT™Mbl OOPaOOTKM YHCEN, YHCIOBBIX
MOCJIeI0BAaTEIbHOCTEH M MAacCHBOB: TpEACTaBICHHE YHCIa B BHIE HaOopa MPOCTHIX
COMHOXXHTENEH; HaXOXJICHHE MaKCHMAIbHON (MHHAMAIBHOHN) mu(PHl HATYpPaITbHOTO
Yrcia, 3aliCaHHOTO B CHUCTEME CUMCIICHHUS C OCHOBaHHEM, HE mpeBblmatommMm 10;
BBIUUCIICHHE OOOOMIEHHBIX XapaKTepUCTUK DJIEMEHTOB MacCMBa WM YHCIOBOU
MOCJICIOBATEIBHOCTH  (CYMMBI,  TPOW3BENCHHS  CPEAHEr0  apH(METHYECKOro,
MHHAMAJIBHOTO M MAaKCHMaJbHOTO  DJEMEHTOB,  KOJWYECTBA  DJIEMEHTOB,
yIOBIIETBOPSIONINX 33JaHHOMY YCJIOBHIO); COPTUPOBKY DJIEMEHTOB MacCHBa

IIo Teme ((I/IH(l)OpMaHI/IOHHI)Ie TCXHOJIOTHUN»

4.1

YMeHHe UCI0/Ib30BaTh KOMITbIOTEPHO-MaTeMaTHYeCKe MOIEH [Tl aHaIn3a 0ObEKTOB
U TpoueccoB: (HOpMYIMPOBATh LIETb MOAEIMPOBAHUS, BEIIIOIHITH aHAIU3 PE3YJIbTATOB,
MOMYYCHHBIX B  XOA€ MOJENUPOBAHUS; OLECHUBaTh AJCKBATHOCTb  MOJENIH
MOJISIUPYEMOMY OOBEKTY WIIM TPOLIECCY; PEICTABIATh PE3YIbTaThl MOICITUPOBAHHS B
HarJsIIHOM BHJIE

IIpoBepsieMble 3JIeMEHTBI COJIEPKAHUS

Kon

IIpoBepsieMblil 3JIEMEHT COAECPKAHMUSA

[udpoBast rpaMOTHOCTH

1.1

[IpyHIMOBI TIOCTPOEHHS W AaNNapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX
cereii. CereBble mnpoTokosbl. Cerb HWHTEpHEeT. Anpecanusi B CETH
HNurtepuer. Cucrema TIOMEHHBIX UMEH

Teopernyueckre 0CHOBBI UHPOPMATUKH

2.1

Mogaenu u monenupoBanue. Lenn MmoaenupoBanusa. COOTBETCTBUE MOAEITHN
MOJEIUPYEMOMY OOBEKTYy WM mpoleccy. Dopmanuzanusi MPUKIaTHBIX
3anay. [IpencraBienue pe3yabTaTOB MOJIECTUPOBAHUS B BUJIE, YIOOHOM IS
BOCIIPHUATHUSL YellOBEeKOM. ['paduueckoe mpenacTaBieHue JAHHBIX (CXEMBI,
Ta0uIbl, TpaduKn)

2.2

I'padbr. OcHoBHBIE TIOHATUS. Buasl rpados. Pemienue anropurMudeckux
3aJlay, CBSI3aHHBIX C aHaIM30M Tpad)oB (MOCTPOCHUE ONTUMAIBHOIO MYTH
MEXIy BepIIMHAMH Tpada, onpeeseHre KOJIMYeCTBa Pa3jIMYHbIX MyTeu
MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOTo rpada)

2.3

HepeBpsa. bunapnoe nepeBo. JIMCKpeTHBIE UTPBI ABYX UIPOKOB C MOJHOMN
nHpopmanmeii. IlocTpoeHue paepeBa mepedopa BapHUAaHTOB, OIHMCAHHUE
CTpaTerMy UIpbl B TaOmuuHoi Qopme. BBIMTPHINIHBIE CTpaTErHu.
Hcnons3oBanue rpadoB U JepeBbEB IIPH OMUCAHUN 0OBEKTOB M IIPOIIECCOB
OKPY’KaroIIero Mupa




AJNTOPUTMBI U IPOTPAMMUPOBAHUE

3.1

OmnpeneneHre BO3MOXKHBIX PE3yIbTaTOB PaOOTHI MIPOCTEHININX aITOPUTMOB
yIOpPaBJICHUS  HCIOJHUTEISIMA W BBIYHCIUTEIBHBIX  QJITOPUTMOB.
OmnpenerneHne MCXOMHBIX JAHHBIX, MPH KOTOPBIX AJTOPHTM MOXET IaTh
TpeOyeMbIil pe3yIbTaT

3.2

OTanbel pelIeHUs 3aJad Ha KOMIIboTepe. SI3bIK IporpaMMHpOBaHUs
(ITackanp, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKLHHU SI3bIKa
nporpaMmMupoBanus. THUIBl JTaHHBIX: UEIOYUCICHHBIC, BEIIECTBEHHBIE,
CUMBOJIbHBIE, Jornyeckue. BerBienus. CoctaBHble ycnoBUs. LIUKIBI C
ycinoBueM. Lukibl mo nepeMenHoi. Mcnonb3oBanue Tabauil TpacCUPOBKU

3.3

Pa3zpaboTka u mporpaMMHas peanu3aiusi alrOPUTMOB PEIICHHUS THUIIOBBIX
3amady  0azoBoro ypoBHS. Ilpumepsl 3amad: ajaropuTMbl  00pabOTKH
KOHEYHOM  YMCIIOBOM  MOCJEIOBATEIbHOCTH  (BBIYHUCIEHUE  CYMM,
MPOU3BEACHUMN, KOJUYECTBA DJIEMEHTOB C 3aJlaHHBIMU CBOMCTBaMHU),
QITOPUTMbl aHAJIM3a 3alMCHA YUCEN B MO3UIIMOHHON CUCTEME CUUCIIEHUS,
aJITOPUTMBl PEIICHUs 3aJad METOoAOM Iepebopa (HMOUCK HauOOJIBLIETO
o0miero JAenuTeNs JABYX HaTypajbHBIX YMCEN, IPOBEpKa uuciaa Ha
MPOCTOTY)
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OO6paboTka CHMBOJIBHBIX JIaHHBIX. BCTpoeHHble (QYHKUIMH  SI3bIKA
MIPOrpPaMMHPOBAHUS 111 00paOOTKHU CUMBOJIBHBIX CTPOK

3.5

TabnuuHble BEIUYMHBI (MAcCUBBI). AJITOPUTMBI PabOTHI C SJIEMEHTaMU
MaccuBa C OJHOKPAaTHBIM IIPOCMOTPOM MAacCHBa: CYMMHPOBAaHHE
3JIEMEHTOB MAaCCHBa, MOJICUET KOJIMYECTBA (CyMMBI) 3JIEMEHTOB MacCHUBA,
YAOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHIO, HAaXOXXJIEHHE HauOOJbIIEro
(HaMMEHBIIET0) 3HAUYEHUSl AJIEMEHTOB MACCHBA, HaX0XJEHUE BTOPOTO IO
BEITMYMHE HAMOOJBIIET0 (HAMMEHBIIET0) 3HAYEHUsS, JMHEHHBIA TOUCK
JJIEMEHTA, MEPECTaHOBKA D3JIEMEHTOB MacchuBa B OOpAaTHOM MOPSJIKE.
CopTtupoBKa OAHOMEpPHOrOo MaccuBa. lIpocTeie MeToabl COPTUPOBKHU
(HanpuMep, METOJ My3bIpbKa, METOJl BbIOOpA, COPTUPOBKA BCTaBKAMMU).
[TogmporpaMmsl

NHudopmManimoHHbIe TEXHOJIOTHH

4.1

Ananu3 naHHbIX. OCHOBHBIE 3aJlauyd aHaM3a JaHHBIX: MPOTHO3UPOBAHME,
KJ1accuuKaIus, KJIacTepHU3allusl, aHaJIn3 OTKJIOHCHHH.
[TocnenoBaTeILHOCTD PEIICHMS 3a/a4 aHaJIN3a JAaHHBIX: COOp IMEPBUYHBIX
JTAHHBIX, OYMCTKA U OLICHKA KaueCTBa JaHHBIX, BHIOOP U (UJIM) MOCTPOEHHUE
MOJEIIH, npeoOpa3oBaHue JTAaHHBIX, BU3yaIN3aIIMs JTAaHHBIX,
HWHTEpIIpeTalus pe3yibTaToB

4.2

AHaJIN3 JaHHBIX C TTOMOIIBLIO JIEKTPOHHBIX Tabyuil. BeiuncieHne cyMmsl,
CpemaHero apu@mMeTHyecKkoro, HauOOJBIIETO W HAMMEHBIIET0 3HAYCHHI
Jarna3oxHa




KOMHBI-OTCpHO-MaTeMaTI/I‘ICCKI/Ie MOJCIIN. OTankl KOMIIBIOTCPHO-
MATEMATHYCCKOTO MOJACINPOBAHUA: IIOCTAHOBKA 3a/1a4H, pa3pa60TKa
MOACIN, TCCTHUPOBAHUC MOJCIIH, KOMHLIOTepHBIﬁ 9KCIICPUMCHT, 4dHAJINU3
PE3YJIbTATOB MOACIIUPOBAHNUA

4.3

4.4  |YucneHHOE perieHNe YPaBHEHUI ¢ TTIOMOIIBIO MTOI00pa apamMeTpa

Tabnuunable (penasuuOHHBIC) 0as3bl JaHHBIX. Tabnuila - TpeacTaBiIcHHUE
cBeleHnii 00 OMHOTHMHHBIX OOBekTax. I[lose, 3ammch. Kimrou TaOmuIb.
Pabora ¢ roroBoii 0a3ol maHHBIX. 3allojIHEHHE Oa3bl NaHHBIX. [IOHMCK,
4.5 |coptupoBka U (uiIbTpamus 3amuMcedl. 3ampochkl Ha BBIOOPKY JaHHBIX.
3anmpockl ¢ TapaMeTpaMm. Bpluncisembie  Tons B 3amlpocax.
MHorotabnuunbie 0a3bl JIaHHBIX. THIIBI CBSI3€M MEXIy TaOIHIIaMHU.
3anmpochl K MHOTOTA0IMYHBIM 0a3aM JJaHHBIX

IMposepsiembie Ha EI'D no ungopmatuke TpedoBaHMs K pe3yJibTaTaM
ocsoenust OOII COO

Jus  npoBegenuss EI'D no wuHPOpMATHKE HCHOJB3YETCA IEPEUYCHb
(komudukarop) npoBepsieMbIX TpeboBaHuil Kk pesyiabraTtam ocBoeHust OOIT COO u
nepeyeHb JIEMEHTOB COJIEPIKAHNUS.

Ilepeyens (koaudukaTop) NpoBepsieMbIX TPEOOBAHUI K pe3yJibTaTaM

ocsoenuss OOII COO
Kon "
HpoBepsIeMoro IIpoBepsieMble TPeGOBaHNUS K MPeIMETHLIM Pe3yJIbTATAM 0CBOEHHSI OCHOBHOM
P 00pa3oBaTeIbHO MPOrpaMMbI CpeHEro 061mero 06pa3oBaHus
TpeOoBaHus
1. 3HaTh (MOHUMATh)

IToHnMaHne OCHOBHBIX MIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB; TEHACHLUI Pa3BUTHS
1.1 KOMITBIOTEPHBIX TEXHOJIOTHI; BlIaZileHNe HaBbIKaMH pabOThI C OMepallMOHHBIMU
CHCTEMaMH M OCHOBHBIMH BHIaMH IIPOIPAMMHOTO 00€CIICUeHHs ISl PeLICHUS

y4eOHBIX 3a/1a4 110 BEIOPaHHOH crenuanu3anum

Hannune npencrasnennii o 6a30BBIX MPUHLMIAX OPTaHU3ALNN U
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.2

1.3 IlorrnMaHne OCHOBHBIX MMPUHOHUIIOB JUCKPECTU3AIUN PA3JINYHBIX BUI0B I/IH(l)OpMaLII/II/I

[NonnmaHne 6a30BBIX AITOPUTMOB 00PAOOTKH YMCIOBOW M TEKCTOBOWM WH(pOpMAIHH
(SaHI/ICI) YHCECIl B HOSI/IHI/IOHHOﬁ CHCTEMC CUHUCIICHHUA, ACITIUMOCTD LCIIBIX YHUCCII,
1.4 HaxXOXJEHUE BCEX MPOCTHIX YUCEN B 3aJJaHHOM JHarazoHe; 00paboTka
MHOTOPa3PSAHBIX IENbIX YHCEN; aHATH3 CHMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB
MOKMCKa U COPTUPOBKHU

3HaHue Q)YHKHI/IOHEUILHBIG BO3MOXXHOCTHU MHCTPYMECHTAJIBHBIX CPEACTB CPEABI

1.5
pa3paboTKu




1.6

Bragenrie 0CHOBHBIMU CBEICHUSAMU O 0a3aX JaHHBIX, KX CTPYKTYpPE, CPEACTBAX
CO3/1aHUs U pabOThI C HUMU

1.7

ITonuMaHue BO3MOXKHOCTEN U OTPAaHUYEHHUN TEXHOJIOTUH UCKYCCTBEHHOTO
MHTEJJICKTA B PA3IMUHBIX 00NACTIX; HATMYUE MPEACTABICHUH 00 UCIIOIb30BaHUH
MH()OPMAITMOHHBIX TEXHOJIOTHHA B Pa3IMIHBIX TMPOoheCCHOHABHBIX cepax

1.8

Branenue TeopeTHUECKUM anmnapaToM, MO3BOJISIOMIUM OCYIIECTBISATh
MIpEeJICTaBIeHNE 3aJaHHOTO HaTypaIbHOTO YMCIIa B PA3TUYHBIX CUCTEMAaX CUUCIICHUS;
BBITIOJHATH [TPEOOPa30BaHUS JIOTUYECKUX BBIPAKECHUH, HCTIONB3Ys 3aKOHBI aJIreOphI
JIOTUKHY; OTIPEACATh KpaTUalIIHiA TyTh BO B3BESIICHHOM rpade U KOJMYEeCTBO My TeH
MEX/Ty BepIIIHAMI OPHEHTHPOBAHHOTO alUKIMIECKOTO rpada

YMeTs

2.1

YMeHue UCIoib30BaTh KOMITBIOTEPHO-MATeMaTHIeCKIE MOJIEIH IS aHAITN3a
00BEKTOB U MPOIECCOB: (HOPMYITUPOBATH IIETh MOAECITUPOBAHIS, BEITIOIHITH aHAIN3
pe3yNIbTaTOB, MOJYUYEHHBIX B X076 MOAETUPOBAHMS; OLIEHUBATDH aJ€KBATHOCTh
MOJIEJIN MOJICTTUPYEMOMY OOBEKTY HIIH MPOLIECCY; IPEACTABISATE PE3YIbTAThI
MOJICJIMPOBAHMS B HATIISIAHOM BHJIC

2.2

YMeHune kinaccuGUIPOBATh OCHOBHBIC 3a/1a4M aHAIN3a JTaHHBIX (MPOrHO3UPOBAHUE,
KIaccuUKaIKs, KIACTePU3alns, aHAIN3 OTKJIOHCHUH ); TOHUMATh
MOCJICIOBATEIILHOCTD PELICHHMS 3a]1a4 aHaIM3a JaHHBIX: COOP MEePBUYHBIX JaHHBIX,
OYHMCTKA U OI[EHKA Ka4eCTBa TaHHBIX, BRIOOD U (FITH) MMOCTPOCHUE MOAEIH,
mpeoOpa3oBaHue JaHHBIX, BU3yalln3alis JaHHBIX, HHTEPIPETALHS PE3yIbTaTOB
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YmMmenue onpenensts THPOPMAIMOHHBIN 00beM TeKCTOBBIX, TPAQUIECKUX U
3BYKOBLBIX HaHHBIX IIPH 3aJaHHBIX IMMapaMeTpax JUCKPECTU3aALUU. YMeHue OIIpeaACIATh
CPpCOHIOI0 CKOPOCTh €peAavur JaHHbIX, OUCHNUBATh U3SMCHCHHUEC BPCMCHU NIE€pCaavdn
IpY U3MEHEHUH HH(POPMAIIMOHHOTO 00beMa JaHHBIX M XapaKTePHCTHK KaHajla CBSI3H

24

YMeHue cTpouTh Koz, 00eCIeUYNBAIOIINI HAMMEHBILYI0 BO3MOXHYIO CPETHIOI0
IUIMHY COOOIIEHHs IPHU U3BECTHON YaCTOTE CUMBOJIOB

25

VYMeHune ncroib30BaTh IIpU pCIICHUHU 3a1a4 CBOMCTBa HOSHHHOHHOﬁ 3aIllMCH 4YucCel1,
AJITOPUTMBI ITIOCTPOCHUA 3alIUCH YUCJIa B HOSI/IHI/IOHHOﬁ CHUCTEMC CUHUCIICHHUSA C
3aJaHHbBIM OCHOBAaHHUECM U MMOCTPOCHUA YUCJia 110 CTPOKE, co;[epncameﬁ 3aIlliuCh 3TOro
qucja B HO3I/ILII/IOHHOﬁ CHUCTEMC CUUCIICHHUSA C 3aIJaHHBIM OCHOBAHHUEM; YMCHHC
BBITIOJIHATDH apI/I(l)MeTI/I‘IGCKI/IG ornepanru B MO3NMINHUOHHBIX CUCTEMAX CUUCIICHUSA

2.6

YMeHue cTpouTh JIOTHYECKOE BEIPAKEHHE B TU3BIOHKTUBHON 1 KOHBIOHKTUBHON
HOPMaJIbHBIX (pOpMax Mo 3aJaHHON TaOJIUIe HCTHHHOCTH; UCCIIEI0BATh 00JI1acTh
WUCTHHHOCTH BBICKa3bIBaHMS, COJICPKAILETO NIEPEMEHHBIE; PEIaTh HECIOKHbBIE
JIOTMYECKHE YPaBHEHUS

2.7

YMeHue pemaTs aropuTMHUECKUE 3aaul, CBI3aHHbIE C aHAIN30M rpadoB (3a1a4n
HOCTPOSHHUS ONITUMAIBHOTO ITyTH MKy BEpLIMHAMU rpada, onpeneneHus
KOJIMYECTBA PA3IMYHBIX IyTel MEX/1y BepIIUHAMHU OPUEHTUPOBAHHOTO
AIUKJINYecKoro rpada)

2.8

YMeHHE HCII0Nb30BaTh AEPEBbS IPU aHAIM3E U IIOCTPOECHUN KOJOB U JUIs
NpeAcTaBIeHUs apu(pMETHUECKUX BBIPAXKEHUH, IPU PEILICHUH 33134 TOUCKa U
COPTHUPOBKHU; YMEHUE CTPOUTH JIEPEBO UTPHI 110 33JAHHOMY AJITOPUTMY;
pa3pabaTheiBaTh ¥ 0OOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO HI'PHI

29

YMmenne AHAJIN3UPOBATH AJITOPUTMBI C UCITIOJIE30BAHUEM Ta6HI/IH TPaCCUPOBKHU,;
OIMpeaACIATb 0e3 HCIOIBE30BaHUS KOMITIBIOTEPA PE3YJIbTAaThl BBINTOJIHCHUS HECIOKHBIX
nporpaMM, BKIHOYAONIUX [MUKJIIbI, BETBJICHUA U IIOANIPOrpaMMBbl, IIPH 3aJaHHBIX
HNCXOOHBIX JAaHHBIX




YMeHue onpenenars CI0KHOCTh N3y9aeMbIX B Kypce 0a30BBIX aJlTOPUTMOB

710 (cyMMupoBaHUE 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAaCCHBa, IEPeOOpHBIC

) aJITOPUTMBI, IBOMYHBIN MOUCK) U IPUBOUTH IPUMEPHI HECKOJIBKUX alTOPUTMOB
pa3HOM CIOKHOCTH JJIsl PEIICHUsI OAHOM 3a1auu

Brnasenue yHUBEpCATBLHBIM SI3IKOM ITPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS
(ITackainp, Python, Java, C++, C#), npeacrapneHUsIME 0 0a30BBIX THITAX JAHHBIX U
CTPYKTypax JaHHBIX; YMEHHUE UCIIOJIb30BaTh OCHOBHBIC YITPABIISIONINE KOHCTPYKIUY;
211 YMCHHE OCYIICCTBIIATh aHAIU3 MTPEITI0KCHHON POTPaMMEI; OMIPEICNIATh PE3YIbTAThI

' paboThI MPOTPaMMBI TIPY 3a/IaHHBIX UCXOTHBIX JAHHBIX; ONPEICIIATh, IPU KAaKUX
WCXOHBIX JAHHBIX BO3MOKHO IMOJyUYCHUE YKAa3aHHBIX PE3YJIbTATOB; BBISBIIATH
JTaHHBIE, KOTOPHIC MOTYT MIPUBECTHU K OLIHOKE B paboTe MporpaMmsr; (hOpMYJIMPOBATh
MPEIOKEHHS TI0 YITYUIICHUIO IIPOTPAMMHOTO KOJIa

YMeHue peaqr30BBIBaTh Ha BHIOPAHHOM ISl H3yYEeHUS S3bIKE IPOrPaMMHUPOBAHUS
BbIcokoro ypoBHs (Ilackans, Python, Java, C++, C#) TimoBsie anropuTmsl
00pabOTKH YHCel, YUCIOBBIX MOCIeJ0BATENFHOCTE K MAaCCUBOB: MPEACTABICHUE
YHciIa B BUJIE HA0Opa MPOCTHIX COMHOKUTENCH; HaX0XKIeHHEe MaKCUMAIbHOM
(MuHIMaTBEHON) H(PBI HATYPATBFHOTO YHCIIA, 3aAMMMCAHHOTO B CUCTEME CUHCIICHHS C
OCHOBaHHWEM, HenpeBblnaomuM 10; BeraucaeHne 0000IIEeHHBIX XapaKTePUCTHK
3JIEMEHTOB MACCHBA WIIM YUCIIOBOH MOCIEI0BATENLHOCTH (CYMMBI, TPOU3BEACHUS

)12 cpenHero apupMeTHIeCKOro, MUHUMaIbHOTO ¥ MAaKCUMAIIBHOTO JIEMEHTOB,

' KOJIMYECTBA HJIEMEHTOB, YIOBICTBOPSIOIINX 33 JAHHOMY YCIIOBHIO); COPTHPOBKY
OJICMCHTOB MAaCCHUBA, YMCHHEC UCIIOJIb30BATh B IIpOrpaMMax JaHHBIC Pa3JIMYHBIX
THUIIOB C Y4€TOM OTpaHMYCHHI Ha TUANa30H UX BO3MOXKHBIX 3HAYCHUMH, IIPUMEHSTH
NP PELICHUH 3a/1a9 CTPYKTYPHI TaHHBIX (CITUCKH, CIIOBAPH, CTEKH, OUYEPEe/IH,
JIepeBBs); MPUMEHSTh CTAHAAPTHBIE H COOCTBEHHBIE MOIIPOTrPaMMBI JIsl 00paOOTKH
YHCJIOBBIX JJAHHBIX ¥ CAMBOJIBHBIX CTPOK; HCITOJB30BATh MPH Pa3paboTKe MporpaMmm
OMOIMOTEKH MOIPOrpaMM; YMEHHE HCIOIb30BaTh CPEACTBA OTIIAAKH IIPOrPaMM B
cpezie MporpaMMHpPOBAHUS

YMeHHe HCI0Ib30BaTh SIEKTPOHHBIE TAOIUIIBI U1 aHAJIM3a, IPEACTaBICHUS 1

213 00paboTKM NaHHBIX (BKIIIOYAsl BEIOOP ONTUMAIBHOTO pEelIeHHs, TTOA00D JTMHUN

' TpeH/Ia, PeIICHNE 3a/1a4 MPOTHO3UPOBAHHMS); YMEHHE HCIIOJIb30BATh TaOINIHBIE
(pensiunoHHbIe) 6a3bl JAHHBIX M CHIPABOYHBIC CUCTEMBI

YMeHune opraHn3oBbIBaTh IMYHOE HH(OPMALIMOHHOE IIPOCTPAHCTBO €

514 WCTIOJIb30BaHUEM Pa3IMYHBIX CPEICTB MU(POBBIX TEXHOJIOTHIA; TOHUMaHHUE

' BO3MOXHOCTEH IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IIM(QPOBBIX
00pa30BaTeIbHBIX CEPBHCOB

IlepedyeHb 371eMeHTOB co/lep:KaHusA, NpoBepsieMbix HA EI'D mo
uHpOpMaTHKE

Kon IIpoBepsieMblii 31eMEHT CO/IEPKAHUSA

1 HudpoBas rpaMoTHOCTH

OCHOBHbIC TECHICHIIMM Pa3BUTHsI KOMITBIOTEPHBIX TEXHOJNOIWU. IlapasienbHble BBIYMCICHUS.
1.1 MHoromnpoieccopHble CHCTEMBI. PacripeneneHHbIe BBIUMCIUTEIBHBIE CUCTEMBI U 00paboTKa
OOJIBIINX JaHHBIX

[IpyHIMIIEI TIOCTPOEHMS M anmapaTHble KOMIIOHEHTHI KOMIBIOTEPHBIX ceTeil. CeTeBble
1.2 nporokonsl. Cers UnTepHer. Appecammst B cetm UWartepner. Ilporokonst crexa TCP/IP.
Cucrema nomeHHbIX UMeH. Paznenenune IP-cetn Ha ojiceTr ¢ MOMOIIBIO MacOK MOJICETEN

13 QaitnoBas cuctema. [louck B (aiinoBoit cucteme. [IpuHIMIIEI pa3MemieHNs] 1 UMEHOBaHUS
' ¢aiinos B gonroBpeMeHHo# namstu. Lllabnonsl A5 onrcaHust rpymil Gaiaos




1.4

CkopocTh Tepeaun TaHHBIX. 3aBUCUMOCTh BPEMEHH Tiepeiadyr 0T HH(GOPMAIMOHHOTO 00heMa
JTAHHBIX U XapaKTCPUCTHUK KaHAlla CBS3U

1.5

lIndpoBanme maHHBIX. CUMMETpHYHBIE W HecuMMeTpuuHble mudpel. [udper mpocroit
3amensl. ugp Lezaps. upp Buwxenepa. Anroputm mmdppoBanus RSA

1.6

KOI[I)I, TIO3BOJIAIOIINEC O6Hapy)KI/IBaTB " HUCIIPABIATH OIHI/I6KI/I, BO3HHUKAIOMIUEC IpHU I€peaaydye
JaHHBIX. PaccTossHre XaMMHUHra. KOIH/IpOBaHI/Ie C IMOBTOPCHUEM OHUTOB. KOI[LI XsAMMHHTA

Teoperuueckue 0CHOBBI HHPOPMATUKH

2.1

[Bouunoe konupoBaHue. PaBHOMepHBIE U HEpaBHOMEpHBIE KoABlL. JlekoaupoBaHue
COOOITICHHH, 3alMCaHHBIX C MTOMOIIBI0 HEPaBHOMEPHBIX KomoB. YcioBue dano. [TocTpoenne
OJTHO3HAYHO JIEKOJINPYEMBIX KOJIOB C TIOMOIIBIO JIepeBa

2.2

Teopernueckne ™OAXOMBI K OIIGHKE KOJMYECTBA WHGPOpPMANUHA. EIWHHUIBI H3MEpeHUs
KoJnuecTBa WHpopmaryu. AnpaBUTHBIN MOIX0J K OICHKE KOJIMYECTBA WH(POPMAIMU. 3aKOH
agmutuBHOCcTH uWH(popMmanuu. Dopmyna Xaprim. MuHbopmanus u BepositHOCTE. Dopmyina
IIennona
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Cuctemsl cuucnenus. Pa3BepHyTas 3amuch LenblX U APOOHBIX YHCET B MO3ULIMOHHON CUCTEME
cuncyieHus.. CBOHCTBA MO3UIMOHHOM 3amMCH 4Hca: KOJMYECTBO LU(p B 3alMCH, NPU3HAK
JEeTUMOCTH YUCJIa HA OCHOBAaHUE CUCTEMBI CUUCIIEHMs. AJTOpUTM NEpeBOJa LENOro yuciaa U3
P-u4HO# cucTeMBbl CUUCIIEHUS B AECATUYHYIO. ANITOPUTM IEepeBOia KOHeUHOH P-muHON nmpobu
B JECATUYHYIO. AITOPATM IEPEBOAA LENOTr0 YHCia U3 AECATUYHON CHCTEMBI CUMCIEHUS B P-
nuHyro. [lepeBol KOHEYHOH NecsTU4YHOW OpoOu B P-munyto. J[BomuHas, BOoCbMepH4YHAs M
HIeCTHaAaTePUYHAs] CUCTEMBI CUMCIICHHUS, CBSA3b MEXIY HUMHU. ApU(PMETHUECKUE OTepalliy B
MO3UIMOHHBIX CHCTEMaX CUHUCICHHS
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Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CHUCIICHUA. I[BOI/I‘IHO-,Z[CCSITI/I‘IHB,H CUCTEMA CUYNCICHUA

2.5

Konuposanne texcros. Koguposka ASCIL. Ognobaittabie koqupoBku. Ctanmapr UNICODE.
Komnposka UTF-8. Onpenenenne nHGOPMAITMOHHOTO 00beMa TEKCTOBBIX COOOIICHHMIA

2.6

Konuposanne n3o6paxenwii. OneHka nHGOPMAIIMOHHOTO 00beMa TpadUIeCKuX AAHHBIX MPH
3aJaHHBIX pa3pelIeHNH U IITyOrHe KOAMpOBaHH IBeTa. [[BeTOBBIE MOIEIH.

Konuporanue 3Byka. OreHka WHPOPMAIIMOHHOTO 00beMa 3BYKOBBIX JAHHBIX IPH 3aJaHHBIX
4acTOTe JUCKPETU3ANUN U Pa3psIHOCTA KOJAUPOBAHUS

2.7

Anrebpa noruku. [loHsATHEe BbICKa3biBaHUS. BrickaspiBaTenbHblE (OPMBI  (TIPESITUKATH).
KBaHTOpBI cyliecTBOBaHHS M BCEOOIIHOCTH.

Jlornueckue OIiepanuu. Ta6J’II/II_II:I HCTUHHOCTH. Jlormueckue BBIPa’KCHHUH. Jlornueckue
TOXAECCTBA. Jlormueckue Oorcpanum 1 orepamv HaJa MHOXKXCCTBaAMMU.

3aKkoHBl anreOpbl JIOTMKHA. OKBUBAJCHTHBIE IPe0Opa3oBaHMs JIOTHUECKHX BBIPAKEHHH.
Jlornueckue ypaBHEHUs U CUCTEMbI YpaBHEHHUH.

Jlornyeckne (yHKIHMUA. 3aBUCHUMOCTH KOJHMYECTBA BO3MOMHBIX JIOTHUECKHX (YHKIHH OT
KOJIMYECTBA ApI'yMEHTOB.

Kanonmnuaeckne (hOpMBI TOTHUECKUX BBIPAKEHHH

2.8

COBepHIeHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJILHBIC (1)OpMBI, AJTOPUTMBL  UX
MMOCTPOCHUA 10 Ta6J'II/ILIC HCTHUHHOCTHU

2.9

Jlormueckne 31€MEHTHI B cocTaBe Komimbiorepa. Tpurrep. Cymmarop. MHoOropaspsaHbIi
cymmarop. llocTpoeHne cxeM Ha JOTMYECKHX DJJEMEHTax M0 33JaHHOMY JIOTHYECKOMY
BBIPKEHHIO. 3aHCh JOTHYECKOTO BRIPAYKEHUS 110 JIOTHYECKON cCXeMe




2.10

Mopenu u MojnenupoBanue. Llenn MonenupoBaHus. AJIEKBATHOCTh MOJICIH MOJICIHPYEMOMY
00BeKTy wiu mporeccy. dopmanuzanus NpUKIANHBIX 3afad. lIpeicraBieHue pe3ylbTaToB
MOJICTTUPOBAHUS B BUE, YJOOHOM JJisi BOCIIPUSITHS YeloBeKoM. | 'paduueckoe mpeacTaBieHue
JAHHBIX (CXEMBI, TAOIHIIBI, TPAHUKH).

2.11

[IpencraBnenne nenpIx YMceN B TaMsITH KOMITbIoTepa. OrpaHUIeHHOCTh THANa30Ha YUCEIl IIPH
OTpaHUYEHUM KoJInuecTBa paspsanoB. llepenonHenue paspsaHol ceTku. be3sHakoBbie U
3HAKOBBIC JIaHHBbIC. 3HAKOBBIM OUT. /[BOMYHBIN JOIIONHUTEILHBINA KOJ OTPHUIATEIBHBIX YHCEI.
[TobuToBble nmoruveckue ornepanuu. Jloruueckui, apupMEeTUIECKU U UKIUICCKUNA CIIBUTH.
[IndpoBanne ¢ MOMOIILIO TOOUTOBOH onepanun «uckmrodaroniee MJIN»

2.12

Hpe,I[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCCII B IIAMATH KOMIIBIOTEPA. 3Haqama;[ YaCTb U IOPAOOK
qucia. I[I/Ial'la?)OH 3HAYCHUN BEIIECTBCHHBIX YHCE]L. HpO6J'IeMBI XpaHE€HHA BCHICCTBCHHBIX
YHUCCJ, CBA3AaHHBIC C OI'PAHUYCHHUCM KOJMYCCTBA PpPa3psaaoB. Brinonnenue onepam/n?l C
BCIICCTBCHHBIMHU YHCJIaMH, HAKOIIJICHUC OIIHOOK IIpU BEIYHUCIICHUAX

2.13

I'padpr. OcHoBuble moHsTHS. Buapl rpadoB. Omucanue rpadgoB ¢ MOMOMIBIO MaTpHIL
CMEXHOCTH, BECOBBIX MATpPHUI], CHHCKOB CMEKHOCTH. PemieHwe anropuTMHYecKHX 3aaad,
CBSI3aHHBIX C aHAIU30M TpadoB (IIOCTPOCHHE ONTUMAIBLHOTO IMyTH MEXKIY BEpIIMHAMU rpada,
ONpEJeICHUE KOJIMYECTBA PAa3IUYHbIX IIyTE€Hd MEXIy BEpUIMHAMU OPUEHTHUPOBAHHOTO
AIMKIIYecKoro rpada)

2.14

Hepesbs. bunapHoe nepeBo. JlepeBps momcka. Crocobbl o0xoma mepeBa. llpencraBnenue
apu(MeTHYEeCKUX BbIp@XEHHH B Buae aepesa. lcmonp3oBanue rpad)oB U AepeBbEB IpU
OIMCaHUU OOBEKTOB U MIPOLIECCOB OKPYKAIOIIET0 MUpa

2.15

JlucKpeTHbIC WIpBl JABYX WI'POKOB C mojiHOW mH(MopMmarueit. [loctpoeHue nepeBa nepebopa
BapHaHTOB, ONKMCAaHUE CTPaTEerHy Urpbl B TaOIMYHON (opme. BBIMTPHINIHBIE W POUTPHILITHEIC
MTO3UINH. BEIMTPHIIITHBIE CTPATETHH

2.16

CpencrtBa WCKYCCTBEHHOTO HWHTEIUIEKTa. MaeHTHQUKAIMsT © TOWCK  H300pa)KeHWUIH,
pacno3HaBanue nul. lcrnonp3oBaHue METOAOB HCKYCCTBEHHOI'O HMHTEIUIEKTa B OOydaroIiux
cucteMax. lcrosnb3oBaHHE METONOB HMCKYCCTBEHHOIO MHTEIUIEKTa B POOOTOTEXHHUKE.
Hureprer Bewieil. Heliponusle cetu

AJTOPUTMBI U IPOTPAaMMHUPOBAHNE

3.1

@opManuzanys NOHATUS anroputMa. MammHa TeIOpUHIa Kak YHHBEpCalbHas MOJEIb
BBIYHCICHUN

3.2

OneHka CJIOXKHOCTH BbIYMCICHHH. Bpemsi paboTel M 00BbEM HCHOIB3YyEeMOW MNaMATH, HX
3aBUCHMOCTh OT pa3Mepa HCXOAHBIX JaHHBIX. OIeHKa acCUMOTOTHYECKOH CIOXHOCTH
ITOPUTMOB. AJITOPUTMBI TOJTIMHOMHAIBHOM ciiokHOCTH. [lepebopHbie anroputMmsel. [Ipumepst
Pa3JINYHBIX AJITOPUTMOB PELIECHUS OJHOM 33J1a4U, KOTOPhIE UMEIOT PA3IUYHYIO CI0XKHOCTh
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Onpenenenne BO3MOXKHBIX pE3yJIbTaTOB pabOTHl MPOCTEUIIMX aJTOPUTMOB YIPaBICHUS
UCTIONIHUTENSIMA M BBIYUCIUTENBHBIX aNropuTMoB. OrmpenesieHrue HMCXOAHBIX JaHHBIX, MPH
KOTOPBIX aJITOPUTM MOXKET JaTh TPeOyeMbIil pe3yabTaT
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AnroputMbel 00pabOTKM HATypajbHBIX YHCEN, 3alUCaHHBIX B MO3MLIMOHHBIX CHCTEMax
cunMcieHus: pa3OuMeHHe 3alMch dYHcia Ha OTAeTbHble LHU(PBI, HAXOXKAECHHE CYMMBI H
MIPOU3BEAECHUS uudp, HaXO0XJCHUE MaKCUMaJIbHOM (MMHIMATBHOI) UQPHL.
[IpencraBienne uucia B BHAe HaOopa MPOCTBIX COMHOMKHUTENEH. ANTOpPUTM OBICTPOTrO
BO3BEJICHUS B CTeTeHb. [I0MCK IPOCTHIX YMCEN B 33/JaHHOM JIMANa30He C MOMOIIBIO aJropuTMa
«peteTo DparocheHay

3.5

MHoropa3psiiHbI€ LIEJIbIe YUCIIa, 3a1a4YH JUTMHHON apuQMETHKH

3.6

A3k nporpammuposanud (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX: [IETOYUCIICHHBIE,
BEIIECTBEHHbIE, CHMBOJIbHBIE, Jormdeckue. BerBienusa. Cnoxubsle ycmoBus. Lukmer ¢
YCJIOBHEM. Huker o MIEPEMEHHOM.




OOpaboTka HaHHBIX, XpaHsmuxcs B (ainax. TekcToBele n ABonuHbIe Gaiibl. daitoBbie
nepemeHHble  (¢aitmoBble  ykaszarenu). Urenune w3 daitma.  3ammce B Qaidi.
Pazbuenune 3agaun Ha nmonzamaqn. [loamporpamMmel (mpouenypsl u GyHKIuH). Mcnoap3oBanue
CTaHAAPTHOHN OMOIMOTEKH S3BIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble mporeaypbl U (yHKIUH. lcrmonb3oBaHue CTeKa U OpraHU3aIlUH
PEKYPCHUBHBIX BBI30BOB

3.8

Uucnennple MeroApl. TodHoe W TPHOMIKCHHOE peIIeHUS 3amadd. UYWCIIeHHOE peIlIcHHe
ypaBHEGHUI ¢ TOMOINBI0 TOA00pa THapameTpa. UHCICHHBIC METOJBI PEIICHHS YpPaBHCHUIA:
MeToJI nepedopa, METOJI MOJIOBUHHOTO JieeHus. [IpubimKeHHOe BBIYUCIICHUE JUTUH KPUBBIX.
Brruncnenne miommaneit Gpuryp ¢ moMoIIbI0 YHCICHHBIX METOJOB (METOJ IMPSIMOYTOJIHFHUKOB,
meton Tparernuii). [lonck mMakcumyma (MUHMMYyMa) (PYHKIIMH OJHOW IEPEMEHHOW METOIOM
MTOJIOBUHHOTO JICTICHHS

3.9

O6paboTka CHMBOJBHBIX JaHHBIX. BCTpoeHHbIE (YHKIMHU S3bIKa HPOTPaMMHUPOBaHUS IS
00pabOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI 0OOpPaOOTKM CHMBOJIBHBIX CTPOK: IIOACYET
KOJIMYECTBa IOSIBICHUN CHMBOJAa B CTPOKE, pa3OHMEHHE CTPOKUM Ha CJIOBa IO MPOOEIbHBIM
CUMBOJIAaM, IIOMCK IIOJCTPOKM BHYTPHM JIaHHOM CTPOKM, 3aMEHAa HAWIEHHOM IOJICTPOKU Ha
JpyTyIo cTpoKy. ['eHepaiust Bcex ClIOB B HEKOTOPOM andaBuTe, YAOBICTBOPSIONINX 3aJaHHBIM
orpannueHusM. [Ipeobpa3oBaHue yncia B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

MaccuBsl W TIOCTIENOBAaTENFHOCTH 4YHCeNl. Bprumcienne OOOOMIEHHBIX XapaKTePUCTHK
JJIEMEHTOB MAacCHBa WM YHCIIOBOH IMOCIIEAOBATENBHOCTH (CYMMBI, TIPOU3BEICHHS, CPETHETO
apu(METHIECKOro, MUHUMAIBHOTO U MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YAOBIIETBOPSIONINX 33JaHHOMY YCIIOBHIO). JIMHEHHBIN MOUCK 3aJJaHHOTO 3HAYCHUS B MAcCHUBE.
AdroputMbel pabOTBI C D3JEMEHTaMH MacCHBa C OJHOKPAaTHBIM IPOCMOTPOM MAacCCHBA.
CopTtupoBka onHOMepHOro MaccuBa. I[IpocTsie MeTobl COPTUPOBKH (METOA Iy3BIphKa, METOJ
BbIOOpa, copTupoBKa BcTaBkamu). COpTHpPOBKa CIHMSHUEM. BbICTpass copTHpOBKa MaccuBa
(amroput™ Quicksort). JIBOMYHBIN TOUCK B OTCOPTUPOBAHHOM MAacCCHBE

3.11

JIByMepHBIE MAacCUBHI (MATPHUIIB). ANTOPUTMBI 00paOOTKH ABYMEPHBIX MACCHBOB: 3allOTHEHHUE
JIBYMEPHOTO YHCIOBOIO MAacCHBa IO 3aJaHHBIM MpaBHJIaM, HOMCK 3JEMEHTa B JIBYMEPHOM
MacCHUBE, BBIUHCICHHE MaKCUMyMa (MHHUMYMA) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO MacCHBa,
HepecTaHOBKA CTPOK M CTOJIOIOB IByMEPHOI'O MacCUBa

3.12

CroBapu (accollMaTUBHBIE MacCUBBI, 0TOOpaskeHus1). Xou-radbnumnbl. [loctpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps JUIsl 3aJaHHOTO TEKCTa

3.13

Crexkn. AHanM3 TPaBUIBHOCTH CKOOOYHOTO BBIpaKEHWs. Brrumcienne apudmeTndeckoro
BBIP@YKEHMSI, 3aIMCAHHOTO B TIOCTHHUKCHOM (hopMme.

Oqepezu/l. Hcnons3oBanue ouepeau 111 BpEMCHHOI'O XpaHCHU A JaHHBIX

3.14

Anroputmel Ha rpadax. IlocTpoeHne MUHMMAaNIBHOTO OCTOBHOIO JiepeBa B3BELICHHOIO
CBSI3HOTO HEOPHEHTHUPOBAaHHOTO rpada. KoiamuecTBo pazivyHBIX MyTeld MEXIy BepIIMHAMH
OPHEHTHUPOBAHHOI'O AlIMKIMYECKOro rpada. Ainroput™ JleikcTps

3.15

HepeBbs. Peanmzanusi epeBa C MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBomuHble (OMHapHEIE)
nepeBbsi. [locTpoeHne nepeBa AJisi 331aHHOTO apU(METHUECKOro BblpakeHHs. PexypcuBHBIE
IrOpuTMBI 00X0a fnepeBa. Mcnonp3oBanue creka u odepeau ajist 00xXoza aepeBa

3.16

JuHaMuueckoe IMpOrpaMMHUpPOBaHME KaK METOJ] pelleHHs 33Jad € COXPAaHEHUEM
MPOMEXYTOUHBIX ~ PE3yNbTAaTOB. 3aJa4yd, pelIaeMble C TOMOIIBI0  JUHAMHYECKOTO
MPOTPaMMHUPOBAHHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIUH, TOACYET KOJMYECTBA BAPHUAHTOB,
3a/1a4u ONTHUMU3ALUU

3.17

IonsiTe 06 00BEKTHO-OPUEHTUPOBAHHOM IporpaMMupoBaHun. OOBEKTH U Kilacchl. CBOMCTBa
1 MeToJbl 00BeKTOB. OOBEKTHO-OpPUEHTHPOBAHHbIN aHanu3. Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPHUEHTUPOBAHHOTO TTOAX0/a. MHKarncynsius, Hacie0BaHke, TTOIUMOPQHU3M




HNudopmalimonHble TEXHOIOTHH

4.1

Anamm3 nmaHHBIX. OCHOBHBIE 3a7laud aHAIM3a JIAHHBIX: MPOTHO3HPOBAHWE, KIIACCU(UKAIHS,
KJIacTepU3alys, aHaIU3 OTKIOHEeHUH. [locnenoBarenbHOCTh penieHus 3a4a4 aHajau3a JaHHbIX:
cOOp MEePBUYHBIX JaHHBIX, OUYMCTKA W OIICHKA KadyeCTBa JAHHBIX, BHIOOp W (WIIM) TOCTPOCHHE
MOJIeTH, TpeoOpa3oBaHWE MAHHBIX, BH3YaIHM3alWs NaHHBIX, WHTEPHpPETAIUs pPe3yIbTaTOB.
[Iporpammusie cpenctBa u MHTEpHET-CEPBHUCH [Isi 00paOOTKM W TIPEICTABICHUS JTaHHBIX.
Bonpmme nanusie. MammHHOE 00y4YeHME

4.2

AHanM3 JaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TaONMUIl. BbIYMCIEHHWE CYMMBI, CpEIHETro
apudmerndyeckoro, HauOOJbIIEr0 (HAUMEHBIET0) 3HAUCHHUS JUana3oHa. DBeryuciIcHHE
ko3 HIIMeHTa KOPPENSAIUK JABYX PSIOB JaHHBIX. [locTpoeHue cToi0YaThIX, JIMHEHYATHIX H
KpyroBeix nuarpamm. [loctpoenne rpadukoB ¢ynkmmid. llogbop nwmHMEM TpeHOa, pemieHue
3aJ1a4 MPOrHO3UPOBaHUs. Pelienue 3a1a4 ONTUMH3AIMN C TIOMOIIBIO JIEKTPOHHBIX Ta0JIHIT

4.3

Huckpetusanus 0OpU  MaTEeMAaTHYECKOM  MOJCIMPOBAHUM  HEMPEPBIBHBIX  MPOIIECCOB.
MonenupoBanue JBWKCHUS. MoJenupoBaHue OHMOJIOTMYECKUX CHUCTeM. MaTeMaTh4ecKue
MOJIETN B SKOHOMHKE. BBIanciuTenpHble 9KCIIEPUMEHTHI ¢ MoesiMu. OO0paboTka pe3yIbTaToB
JKcIepuMeHTa. MeTo HaumMeHbIIMX  KBaapaToB. OIeHKAa YHCIOBBIX  IapamMeTpoB
MOJIETTUPYEMBIX OOBEKTOB M TporeccoB. BoccTaHOBIEeHHE 3aBUCHUMOCTEM MO pe3ysbTaTam
JKCIIEPUMEHTA

4.4

BepostHoctable Monenu. Metoasl Monrte-Kapno. UMutanmonHoe MoaenupoBanue. CUCTEMBI
MacCcOBOTO 00CTYKUBaHHS

4.5

Tabnuunbple (pensimuoHHBIE) ©a3pl MaHHBIX. Ta0muia - TpencTaBIeHHWE CBEISHWH 00
ogHOTHIHEIX 00BekTax. Ilome, 3amuch. Kimrou Tabmmupl. PaboTa ¢ roTroBoii 0a30ii JaHHBIX.
3anonuenue 6a3bl AaHHBIX. [loHck, cOpTHPOBKA M PUIBTpaLUs AAHHBIX. 3apPOCHl HA BEIOOPKY
JIaHHBIX. 3arpocsr C rapaMeTpamu. Brruncisemele oJIs B 3armpocax.
MHuorotabnnyaple 0a3bl JaHHBIX. THIBI cBsi3edl Mexay TaOnuuamMu. BHemHWA KoY.
LenocTHOCTE 0a3bl TaHHBIX. 3aPOCH K MHOTOTaOIMYHBIM 0a3aM JTaHHBIX

4.6

TexcroBelii mpoueccop. CpencTBa MOMCKAa M aBTO3aMEHBl B TEKCTOBOM IPOLIECCOPE.
CTpyKTYypHpPOBaHHBIE TEKCTOBBIE NOKyMeHThL. CHOCKH, OriaBicHue. [IpaBuia IUTHPOBAaHUS
HMCTOYHUKOB U 0POpMIIEHHUS ONOIMOTpaUuecKruX CChIJIOK




HOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosmuecTBO yacos
Ne ni/m Tema ypoka Beero KonTpoabubie IIpakTuyeckue (?g:;ToI::'{r:;fﬂu e pecypeb pposkic
padoTsI padoThI
|| o S e e« | ox
KoMIIbioTepa https://m.edsoo.ru/820e7al19
) Tennenuuu pa3BUTHUA KOMMBIOTEPHBIX Bubnmuoreka [HOK
TEXHOJIOTHHA https://m.edsoo.ru/06b14abb
3 [IporpaMmmMHoOe oOecrieueHrne KOMITbIOTEepa 1 buGimorexa 1oK
https://m.edsoo.ru/dc08b2c6
N bubmmoreka OK
4 Onepattun ¢ GafinaMi 1 TAKaMH 1 https://m.edsoo.ru/228ee427 8
5 Pabora c MPUKJIAIHBIM NPOrpaMMHBIM bubnuoreka [HOK
obecrnieueHueM https://m.edsoo.ru/cdfae35e
6 3akoHomarenscTBO Poccuiickoit ®denepauuu B 1 Bubnmoreka LHOK
00J1aCTH IPOTPAMMHOTI'0 00CCIICUSHMSI https://m.edsoo.ru/06a855bf
7 JBon4HOE KOAUPOBAHUE 1 Bubmorexa HOK
https://m.edsoo.ru/38214cec
8 [Moxxo/p1 K M3MEpeHnt0 HHHOPMAITUT 1 bubmmorexa HoK
https://m.edsoo.ru/9deef96b
9 Wndopmarnmonnsie  mporeccel.  Ilepemada 1 Bbubmuoreka LHOK
XpaHeHue uHpopMaLuu https://m.edsoo.ru/da4dd13d
10 Obpadora urdopuarn ! E:gil;l/ﬁiliiasoo.ru/60f2394f O
11 Cuctembl,  KOMIOHEHTBHl  CHCTeM U  HX 1 bubnuoreka OOK
B3aUMOJICHCTBHE https://m.edsoo.ru/abbcd321
12 CucreMbl CUMCICHUS 1 bubsmorexa HOK

https://m.edsoo.ru/b3b712c0




13 ANTOpUTMBI  TIepeBOma YHWceNl W3 P-wdaHOM bubmnoTeka HOK
CHUCTEMBI CUYMCIICHHS B IECATUIHYIO M OOpPaTHO https://m.edsoo.ru/06c384e6

14 JBouuHasi, BOCbMEpUYHAs U IIeCTHAAaTepUIHas bubmmoTeka HOK
CHUCTEMBI CUUCIICHUS https://m.edsoo.ru/abbcd321

15 ApudmMernueckne omepandd B TO3HITMOHHBIX bubmmoTeka HOK
CHUCTEMaxX CUUCIICHUS https://m.edsoo.ru/de2c5353

16 [IpencraBienue HeNbIX U BEUIECTBEHHBIX YHCEN B Bubnuoreka LHOK
MaMsATH KOMITBIOTEpa https://m.edsoo.ru/b2010e6e

17 KonupoBanue TekcToB bubmmorexa 1OK
https://m.edsoo.ru/8f8cd2cb

. Bubmuoreka OK

18 Komuposanne usobpaserii https://m.edsoo.ru/5dd23ae4 B

19 Koauposanue 3Byka brbmorexa HOK
https://m.edsoo.ru/a8b48364

20 BrickazbiBanus. Jlorndeckue onepanuu Etl/tlgg:l;l/(l)gzioo.ru /61d9006a HOK

71 Jlornueckue BBIpakeHUs. TaOnMHUIBI UCTHHHOCTH bubmmoreka LHOK
JIOTUYECKHUX BBIpayKEHUI https://m.edsoo.ru/4c662a0d

2 Jlornueckue onepauMd W ONEpalMyd  Hal Bubnmnoreka HOK
MHOECTBAMU https://m.edsoo.ru/ad7328fc

Bbubmuoreka OK

23 3aKOHEI areGpEI JIOTHKH https://m.edsoo.ru/4fad160e B

24 Pemenre nmpocrelnmx JOrM4eCKUX ypaBHEHUN bubmorexa HOK
https://m.edsoo.ru/bb9d8b7f

25 Jlornueckue pynkuuu. [locTpoenue rorngeckoro bubnuorexa [HOK
BBIPXEHHSI C JAHHOU TaOIUIe HCTUHHOCTH https://m.edsoo.ru/f1593521

26 Jlorndeckue sreMeHTH KOMITBIOTEpa bubmorexa HOK
https://m.edsoo.ru/46ba058b

7 KonrponbHas pabora mo teme "Teopernueckue bubmuoreka LHOK
OCHOBBI HH(OpMaTHUKH" https://m.edsoo.ru/5fad1b53

78 TexcToBelii  Tporeccop ©  ero  0a3oBBIE bubmuoreka LHOK
BO3MO>KHOCTH https://m.edsoo.ru/aa862c53

29 KomnekruBnas pabora ¢ gokymenTom. [IpaBuia bubmuoreka LHOK

oopmienus pedepara

https://m.edsoo.ru/aaba738c




bubnmorexa

LIOK

30 Pactposas rpaguia ! https://m.edsoo.ru/bOececed
bubmmorexa OK
31 Bexropuas rpaguica ! https://m.eds00.ru/c686f9bb !
32 Coznanme 1 mpeoOpazoBaHuE ayAHOBU3YaTBHBIX 1 bubmmotexa LHOK
00bekToB. KoMmbloTepHbIE Tpe3eHTaNH https://m.edsoo.ru/45633deS
33 [IpuHOUIIBI TIOCTPOEHUS W PENaKTHPOBAaHUS | Bubnuoreka LHOK
TPEXMEPHBIX MOJICNEH https://m.edsoo.ru/d7253a6a
| Sompomaas o wn sewe Moo | ox
. . ’ " https://m.edsoo.ru/acc1db62
MYJbTHMEAUHHON HH(OpMAIIUU
OBUIEE KOJIMYECTBO YACOB IT10 TTPOT'PAMME 34




11 KITACC

KoauyecTBO 4acos

Hdata DJIeKTPOHHbBIE mnppoBbIie

Nen/m - Tema ypoka Bcero KorTpoan e HpaxTuyeckue H3y4YeHusl o0pa3oBaTeJibHbIE PECYPChI

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

Anpecarmuss B cetu UurtepHer. Cucrema

JOMEHHBIX UMEH

Be6-caiit. Beb-cTpanuiia. Bzaumoneticteue

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

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

bubnmnoreka IHOK

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

https://m.edsoo.ru/5248229¢

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

6 CBSI3aHHBIE C  Hcrnonb3oBanuemM  UKT. 1 bubnuoreka IHOK
3amuTa uHbOpMAIMK U HH(POPMAIIMOHHAS https://m.edsoo.ru/68ac9784
0e301macHOCTh

7 Bpenonocuoe nporpaMmmHaoe o0ecrieueHue u 1 bubnmnoreka HOK
croco0ObI 00PEOBI C HUM https://m.edso0.ru/039e1c9b

g | e e tox

PMALHH. pMatl https:/m.edsoo.ru/7981dba5
TEXHOJIOTHH u npohecCHOHaIbHAS




JACATCIIBHOCTD

9 Mogenu u monenupoBanue. IIpencraBnenue Bbubnnoreka IHOK
pEe3yIBTATOB MOACITHPOBAHUS https://m.edsoo.ru/abbcd321
10 I'padrr. Pemmenne anropuTMHUYecKUX 3amad, bubmmoreka HOK
CBSI3aHHBIX C aHAIM30M rpadoB https://m.edso0.ru/079bc8f8
1 HepeBbst. JluckpeTHble UTpbl IBYX WTPOKOB bubmmoreka HOK
¢ mosiHoW uH(popManmen https://m.edsoo.ru/68a2d279
o | oo oo n seomer tox
port https://m.edsoo.ru/82cb0c49
OKPYKarOIIero Mupa
13 Konrtponbhas pabora o TemMe Bubmmoreka HOK
"MUHrdopMannoHHOE MOACITHPOBaHUE" https://m.edsoo.ru/4b24ce20
14 AHanmu3 anropuTMOB. JTambl  pELICHUS bubnmoreka OOK
3a/1a9 Ha KOMITBIOTEPE https://m.edsoo.ru/c1535090
15 oncrpycium ks nporpampoRaI buGorera LOK
’ https://m.edsoo.ru/3012411
Tune! JaHABIX
bubnunoreka IHOK
16 BetBnenus. CocTaBHbIE yCIOBUA https://m.edsoo.ru/e 1 b7db2d
17 Iukiiel ¢ ycnosueMm. LMKIIBI IO TEpeMEHHOU bubmmorexa HoK
’ https://m.edsoo.ru/10ab9353
13 Pazpabotka u mporpammHasi peamu3arus bubGimoreka HOK
AJITOPUTMOB PELICHUS TUIOBBIX 3314 https://m.edsoo.ru/5d4f7ac9
19 anopumsios  pememna sanas - Merogow BuGorera LOK
https://m.edsoo.ru/72al1b12
nepedopa
bubnmnoreka IHOK
20 O0paboTKa CUMBOIBLHBIX JTAHHBIX https:/m.edsoo.ru/2d234361
bubnnorexa IHOK
21 Tabnu4HbIe BEUIHHBI (MACCHBHI) https://m.edsoo.ru/b37f7cal
22 CopTupoBKa OJHOMEPHOTO MacCHBa bubmorexa HOK
pTHP A p https://m.edsoo.ru/660ff291
23 Tomporpamyb! bubGmmoreka HOK

https://m.edsoo.ru/3bb7214a




24 Kontponbnas padota mo teme "ANTopuTMBI 1 bubmmoreka HOK
1 DJICMEHTHI IPOTpaMMHpPOBaHUS" https://m.edsoo.ru/2ff5fd90
75 Anamu3z  pmaHHbRIX. OCHOBHBIE  3aJa4ud 1 bubnuoreka LHOK
aHaJIN3a JaHHbBIX https://m.edso0.ru/096dddd8
26 IlocnemoBareIbHOCTh  pEIICHUS  3amad 1 bubmoreka I1IOK bubnmoreka
aHaliM3a JaHHBIX IIOK https://m.edsoo.ru/eQe7ee3b
bubnunoreka IHOK
27 AHanu3 AaHHBIX C MMOMOUIBbIO AJIEKTPOHHBIX 1 https://m.edsoo.ru/eOaaf73a
TabIuUIL https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9
28 KomnsroTepHo-MaTeMaTHYeCKUE MOIETU 1 bubamorexa HOK
https://m.edsoo.ru/2e62e4a7
29 PaGota ¢ roToBoii KOMIBIOTEPHOI MOzenbl0 | 1 bubmorexa HOK
https://m.edsoo.ru/2ac0Oc441
30 UucieHHOE  pelieHHWEe  ypaBHEHUH  C 1 Bubmmoreka HOK
MTOMOIIBIO TOA0Opa mapameTpa https://m.edso00.ru/c5699db9
31 Tabnuunble (pensauuoHHbIE) 0a3bl TaHHBIX 1 EtI:S;I:I;I/(r)rTliilasoo.ru /187468Fbd HOK
32 PaGota ¢ roToBoi 0a30i JaHHBIX 1 Etpiggjl/(r)z.ee?soo.ru 148780848 HOK
33 CpencTBa UCKYCCTBEHHOTO MHTEIICKTA 1 bubamorexa HOK
https://m.eds00.ru/9c62b830
34 IlepcrieKTUBBI  pa3BUTUSL  KOMIBIOTEPHBIX | bubGimoreka HOK
MHTEIVIEKTYaIbHBIX CHCTEM https://m.edsoo.ru/5225af37
OBLIEE KOJIMYECTBO YACOB o 34
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