Moanucax umdposoi nognuckto: JlotBuHoBa

MapuHa tOpbeBHa

DN: OU=[upektop, O="4OY ""Akagemus™", CN=

TNoTtBuHOBa MapuHa FOpbeBHa, E=repinoacademy

@mail.ru

OcHoBaHwe: A noATBEPXaato 3TOT JOKYMEHT

CBOE y0CTOBEPAIOLLEN NOANUCHIO o o
Buvinucka uz ocrnosnoii 06pa306amefzbﬂ0u
npocpammul cpedHe2o obuje2o 0opazo8anus
YOV «Axademus», peKOMEHOOBAHHOU K
ym@epofcdenuio neoazo2uyecKum co8emom om
31.08.2023 Nel, ymeepoicoénnou 31.08.2023

npuxasz Ne 142
ITpuxka3z o BHecennu uzmenenuit 8 OOII COO
ot 30.08.2024r. Ne146

ITpuxka3z o BHecenuu uzmenenuit 8 OOII COO
ot 29.08.2025r. Ne130

PABOYAS ITPOTPAMMA

yueOHoro npeamera « MupopmaTtuka (0a30Bblil ypPOBEHb)

115t ooyuarormxest 10 — 11 kmaccos

Cankr-IlerepOypr, 2025



IHosicHUTeABbHASA 3aIIMCKA

Pabouas nporpamma yuebnoro npeamera «MupopmaTrka» 6a30BOro ypoBHS IS
obygaronuxcst 10-11-x kimaccoB YOV «Akanemus» pazpaboTaHa B COOTBETCTBUU C
TpeOOBaHUSIMMU:

o  ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (eaepalbHOTO
rOCYTapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CPEeTHEro 00IIero 00pa3oBaHUsm;

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHuu ¢eaeparbHOR
00pa3oBaTeNbHON MPOTPAMMBI CPETHETO 00IIETr0 00pa30BaHUMY;

e mnpukaza MunmnpocsemeHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alluK U OCYIIECTBICHHS 00pa30BaTEIbHON NEATEILHOCTH 110 OCHOBHBIM
0011e00pa3oBaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOTPaMMaM
HAYaIbHOTO O0IIET0, OCHOBHOI'O OOIIEr0 M CPETHETO 00IIero 00pa3oBaHUsMY;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHMSI U O0YUYCHHS, OTABIXA ¥ O3JOPOBIICHHS JICTEH 1 MOJIOJICKI,
YTBEP>KJICHHBIX TOCTAHOBJICHHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnenndeckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
6e3omacHOCTH U (WiK) OE3BPEIHOCTH IS YelloBeKa (haKTOPOB CPeIbl OOUTAHUS,
YTBEP>KJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IJIaHa CpeIHEro 00IIero oOpa3oBaHus, yTBEPKACHHOTO npukazom YOY
«Axagemus» ot 29.08.2025 Ne 130 «O BHeceHUH U3MEHEHUI B OCHOBHYIO
00pa3zoBaTeNbHYI0 MPOrpPaMMy CPEIHETO OOIIEro 00pa30BaHUs Y,

e (enepanbHOil paboueit mporpammsl yueOHoro npeamera «MHpopmaTikay.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE TPUOPUTETHI, CHOPMYITHPOBAHHbBIE B
¢benepanbHO pabodei mporpaMMe BOCIIUTaHUS U B pabouelt mporpamme Bocniutanus YOY
«AxkageMus.

[IporpamMma o nH(pOpMaTUKE Ha YPOBHE CPEHETO 00IIer0 00pa3oBaHus JaeT
IIpEJICTaBICHUE O LEJIsAX, OOl cTpaTeruy 00y4eHus, BOCIIMTAHUS U PA3BUTHUSA
oOyyJaronuxcs cpefictBamu yueoHoro npeamera «udopmaTika» Ha 6a30BOM YpOBHE,
yCTaHaBJIMBAET 00s3aTeIbHOE MPEAMETHOE COAePIKaHue, IPEyCMaTPUBAET €ro
CTPYKTYPHUPOBAHUE I10 pa3zesiaM U TeMaM, OIpeelisieT paclpeielieHrue ero Mo Kiiaccam
(romam u3ydeHus).

[IporpamMma o uHpopmaTuke ornpenesieT KOJINUeCTBEHHbIE U KaYeCTBEHHbIE
XapaKTepUCTUKH YUeOHOT0 MaTepuaa s KaXI0To rojia M3y4eHus], B TOM YHCiIe s
COZIEPIKATEIbHOTO HAMOJHEHUS Pa3HOTO BH/IA KOHTPOJIS (MTPOMEXKYTOYHOM aTTeCTaI[H
o0yyaroImuxcs, BCepOCCUUCKUX MMPOBEPOUYHBIX PabOT, rOCY1apCTBEHHON UTOTOBOM
arrecraiun). [Iporpamma o uH(GoOpMaTHKe SIBISETCS OCHOBOM JIJIsl COCTABIICHUS aBTOPCKUX
y4eOHBIX MPOrpaMM M Y4eOHHKOB, TOYPOUHOTO TUIAHUPOBAHMSI Kypca YUUTEIIEM.

WNudopmarrka Ha ypoOBHE CpeTHETO 0011ero 00pa30BaHUs OTPAKACT:



e CYyIIHOCTh MH(OPMATHKHU KaK HAYYHOM TUCLMIUIMHBL, U3ydarolleld 3aKOHOMEPHOCTH
POTEKaHUS U BO3MOKHOCTH aBTOMAaTH3allMK HH(POPMALIMOHHBIX IPOLIECCOB B
pa3IMYHBbIX CUCTEMAX;

e OCHOBHBIC O0JIACTH NMPUMEHEHHS HH()OPMATHUKH, IPEXK/IE BCETO HH(POPMAIIMOHHEIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANIbHYIO chepy;

e MEXIUCIHUIUTMHAPHBIN XapakTep HHHOPMATHKH U MHPOPMALIMOHHOM
JESATEIIBHOCTH.

Kypc nnpopmaTiku Ha ypoBHE CpeJHEr0 001Iero 00pa30BaHus SBISETCS 3aBEPILIAOIIIM
ATAroOM HENpPEPHIBHOW MOArOTOBKH 00yUaromuxcst B 001acTH HHPOPMATHKHI U
MH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, OH OMUPAETCs Ha COJEepKaHue Kypca
MH(POPMATHUKH YPOBHSI OCHOBHOT'O OOIIEr0 00pa30BaHMs U OIBIT HOCTOSTHHOTO MPUMEHEHHS
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, TaeT TEOPETUIECKOE OCMBICIICHHE,
MHTEPIPETAINIO U 0000IIEHHE ITOTO OIBITA.

B conepxanuu yueOHoro npeamera « MHpopMaTHKa» BBIICISIOTCS YETHIPE TEMATHYCCKUX
paszzaena.

Paznen «{upoBast TpaMOTHOCTB» OXBATBHIBAET BOIPOCHI YCTPOWCTBA KOMITBIOTEPOB U
JPYTUX 3JIEMEHTOB LIM(PPOBOIr0 OKPYKEHUs, BKIKOUAsi KOMIIbIOTEPHbBIE CETH, UCII0Ib30BAHUE
CPEICTB OllepallMOHHON cucTeMbl, paboTy B ceTh VIHTEpHET U UCIIOIb30BaHUE UHTEPHET-
CEpBUCOB, THPOPMALMOHHYIO 0€30I1aCHOCTb.

Paznen «TeopeTnyeckre OCHOBBI MHPOPMATUKIY BKIIIOYAET B Ce0s TOHATHIHBIN armapaT
MH(pOPMATUKH, BOTIPOCHI KOAWPOBaHUS HH(OpMAIMH, U3MEPEHHs] HH(OPMAIIHOHHOTO
o0beMa JTaHHBIX, OCHOBBI aIreOpbl IOTUKU ¥ KOMIBIOTEPHOT'O MOJIETUPOBAHUSI.

Pa3znen « Aroput™Mel ¥ MpOrpaMMHUpPOBaHKE» HANPaBIEH HAa Pa3BUTHE AITOPUTMUYECKOTO
MBILUIEHUS, pa3paboTKy aIropuTMOB, OPMHUPOBAHUE HABBIKOB peaTU3allMy IPOrpamMM Ha
BBIOPAHHOM S3BIKE POTPAMMUPOBAHUS BBICOKOTO YPOBHSI.

Pazgen «I/IH(bOpMaIII/IOHHBIG TCXHOJIOTMMW» OXBATbIBACT BOIIPOCHI MIPUMCHCHUA
I/IH(I)OpMaI_[I/IOHHHX TEXHOJIOT Ui, PCAIIM30BAHHBIX B ITPUKIIAAHBIX ITPOTPAMMHBIX IMTPOAYKTAX U
HHTCPHET-CEPBUCAX, B TOM YUCJIC IIPU PCUHICHUH 3aa4 aHAJIN3a JaAHHBIX, UCIIOJIb30BAaHNC 0a3
AAHHBIX U 3JICKTPOHHBIX Ta6J'II/II_I JJIg PCIICHUS ITPUKIIAAHBIX 3a1a4.

PesynbTatsl 6a30Boro ypoBHs u3ydeHus yueoHoro npenmera « Mudopmaruka
OpPHEHTUPOBAHBI B MIEPBYIO OUepe/Ib Ha OOIIYI0 (YHKIMOHAIBHYIO TPAMOTHOCTb, MTOJyYeHHE
KOMITETEHTHOCTEH /17151 TOBCETHEBHOM KU3HHU U 0011ero pa3Butrsa. OHU BKIIOYAIOT B ce0s:

e IIOHMMAHHUC MPCIMETA, KIIFOUYCBBIX BOIIPOCOB U OCHOBHBIX COCTABJIAIOIINX
AIIEMEHTOB M3y4aeMoii MPeIMEeTHON 00IacTH;

e YMCHHUC PCIIATH TUIIOBBIC IMPAKTUYCCKUEC 3aJa4U, XapaKTCPHBIC IJId MUCIIOJIBb30BaHUA
METOJIOB M MHCTPYMEHTapUs JaHHOW MpeIMEeTHOMH 001IacTH;

e OCO3HAHHWE PAMOK M3y4aeMOW MpeaIMeTHON 00JacTH, OTPAHNYCHHOCTH METO/IOB U
WHCTPYMEHTOB, THITUYHBIX CBSA3EH C IPYTMMH OOJIACTSIMU 3HAHUS.

OcHoBHas 11enb U3ydeHus: yueonoro npeamera « Mudopmarrka» Ha 6a30BOM YPOBHE IS
YPOBHSI CpelHero 00111ero o0pa3oBaHus — 00ECTICUCHHE TaTbHEHIIIETO Pa3BUTHS
I/IH(bOpMaI_[I/IOHHBIX KOMHQTCHI_II/If;I BBIITYCKHHKA, €TI0 TOTOBHOCTH K KH3HH B YCIIOBUAX



pa3BHBAIOLIETOCS HHPOPMAIIIOHHOTO O0IIECTBA U BO3PACTAIOIIEeH KOHKYPEHIIUN Ha PHIHKE
Tpyaa. B cBs3u ¢ aTuM nzydenue nnpopmaruku B 10-11-x kmaccax 10mKHO 00€CTICUHTS:

e c(hopMUPOBAHHOCTH MPEJCTABICHUHA O POJIH UH()OPMATUKH, HHPOPMALIMOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOILECTBE;

e c(hOopMUPOBAHHOCTH OCHOB JIOTHYECKOTO M AITOPUTMUYECKOTO MBIIIJICHHS;

e c(hOpMUPOBAHHOCTh YMEHUHN pa3InyaTh (PAKTHI U OLIEHKH, CPAaBHUBATh OLIEHOYHBIE
BBIBO/JIbl, BUJIETh UX CBSA3b C KPUTEPUSIMU OLICHUBAHUS U CBSI3b KPUTEPUEB C
OIIpEeIeNIEHHON CUCTEMOM LIEHHOCTEH, IPOBEPSITh Ha IOCTOBEPHOCTh M 000011aTh
UH(OPMaLIHIO;

e c(hOopMUPOBAHHOCTH NPEJCTABICHUN O BIUSHUY HHPOPMALMOHHBIX TEXHOJIOIUH Ha
YKU3Hb YeJIOBEKa B OOLIECTBE, IOHUMAaHHUE COLIMAIbHOTO, SKOHOMHYECKOTO,
HOJUTUYECKOT 0, KYJIbTYPHOTO, FOPHUINYECKOTO, IPUPOJHOIO, SPTOHOMHUECKOTO,
MEIUIUHCKOTO U (PH3UOIOTUYECKOT0 KOHTEKCTOB WH()OPMAITMOHHBIX TEXHOJIOTHIA;

e IIPHUHSTHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH(OPMALIMOHHBIX TEXHOJIOTHH,
OCO3HAaHNE OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3/IaHUE U UCIOJIb30BaHUE
UH(POPMALIMOHHBIX CHCTEM, PaclpoCTpaHeHne HH(popMaIuy;

e CO3J/laHUE YCJIOBMM JUIsl pa3BUTHSI HABBIKOB YUEOHOM, IPOEKTHOM, HAYYHO-
HCCJIEIOBATEIbCKON U TBOPUECKOM AESITEIbHOCTH, MOTUBALIUY 00YYAIOIIUXCS K
CaMOpPa3BUTUIO.

Ha usyuenue nndopmaruku (6a30Bbiii ypoBeHb) 0TBOANTCS 68 yacos: B 10-M kimacce — 34
yaca (1 gac B Hezeno), B 11-m kiacce — 34 vaca (1 gac B HeseIio).

ba3oBblil ypoBeHb U3yueHUsI HHPOPMATHUKU 00eCIeunBaeT MOATOTOBKY 00ydaroumxcs,
OPUEHTUPOBAHHBIX Ha T€ CMIELUAIBHOCTH, B KOTOPBIX HH(OPMAIIMOHHbBIE TEXHOJIOTUU
SIBJIAIOTCSI HEOOXOIMMBIMH MHCTPYMEHTAaMU MPOPECCUOHANIBHON AESITEIbHOCTH, YYaCTHE B
IIPOEKTHOMN U UCCIIEN0BATENBCKON JEATENIBHOCTH, CBA3aHHON C MEKIUCLMILNIMHAPHON U
TBOPUYECKOH TEMAaTHUKON, BO3SMOKHOCTb pEIICHHUs 33a/1a4 0a30BOr0 YPOBHS CI0KHOCTU
€IMHOTO TOCYJapCTBEHHOT'0 3K3aMeHa 10 HHPOpMaTHKE.

[TocnenoBarenbHOCTh U3YUYEHUS TEM B TIpE/iesiax OJTHOTO rojia 00YUYEHUSI MOXKET ObITh
M3MEHEHa M0 YCMOTPEHHIO YYUTENs IPH MOATOTOBKE paboyueii MporpaMMbl B MOYPOUYHOTO
TJITAHUPOBAHUSI.

I[J'ISI peaJ'II/ISaHI/II/I HpOFpaMMBI I/ICHOJ’[B?:YIOTCS[ y‘~IG6HI/IKI/I, }IOHYHIGHHI)IC K UCITIOJIB30BAHUIO
MIPH peaTn3alii UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPAMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOTO OOIIIETO, CpeIHEro 00IIero 00pa3oBaHus OPTaHU3AIUIMH,

OCYIIECTBISIONIMMU 00Pa30BaTENbHYIO JEATEIHOCTD, IPUKa30M MUHITPOCBEIIEHHS OT
26.06.2025 Ne 495:

e HWudopmaruka, 10 xacc/ bocosa JI.JI., BocoBa A.}O., O0miecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCThI0O « BUHOM. Jlaboparopus 3HaHMIT»; AKIIMOHEPHOE OOIIECTBO
«3narensctBo "IIpocBemnienney;

o Wudopmaruka, 11 knacc/ bocosa JI.JI., bocosa A.1O., O6mmecTBO ¢ OrpaHnYeHHON
otBeTcTBeHHOCTHIO « BUHOM. JlabopaTtopus 3HaHUI»; AKIIMOHEPHOE OOIIECTBO
«M3natensctBO "IIpocBenienue";

DneKTpOHHBbIE 00pa30BaTeNIbHbIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAHUIO NPU peaTn3aluu
MMEIOIINX FOCYIapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTEIbHBIX POTrPaMM HayaJIbHOTO
00111ero, OCHOBHOTO OOIIIETO, CPEeTHET0 00IIero 0O0pa3oBaHus MPUKa30M MUHIIPOCBEIICHUS



ot 23.07.2025 No 551: https://foxford.ru/, https://edsoo.ru/, https://www.yaklass.ru/,
https://uchi.ru/

Il1anupyemMble pe3yJabTaTbl 0CBOEHHUS
Y4eOHOro nmpeamera

JIMUHOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE Pe3yIbTAThl OTPAXKAIOT TOTOBHOCTH U CIIOCOOHOCTH O0YYaIOIINXCS
PYKOBOJICTBOBATHCS C(POPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH TMIYHOCTH, CHCTEMOM
LIEHHOCTHBIX OPUEHTAIINH, MTO3UTUBHBIX BHYTPEHHUX yOEKACHUN, COOTBETCTBYIOIINX
TPaIUIIOHHBIM IIEHHOCTSIM POCCHHCKOTO 00IIECTBA, paclIMpeHHe KIU3HEHHOTO ObITa U
OTIBITA JICATEIBHOCTH B MPOIIECcCe Peau3allii CPeICTBAMU YU4eOHOT0 IpeMeTa OCHOBHBIX
HaIpaBJICHUH BOCITUTATENBHOMN NesATETbHOCTH. B pe3ynbraTe n3ydenus: HHGOpMaTHKU Ha
ypOBHE cpefHero oo1iero oopazoBanus y odydaromierocs 0yayT chopMupoBaHbl
CIICAYIOIIHNE TMYHOCTHBIE PE3yIbTaThI:

1) rpa:kaaHCKOro BOCIIMTAHMSA:

e OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, yBOKEHHUE 3aKOHA U
MIPABOIIOPSJIKA, COOTIOCHIE OCHOBOIIOJIATAOIINX HOPM HHPOPMAITMOHHOTO IpaBa
¥ MHPOPMAIIMOHHOM 6€30MacHOCTH;

e TOTOBHOCTH HpOTI/IBOCTOSITB NACOJIOTNU BKCTpeMI/ISMa, HallUOHAJIN3Ma,
KceHo(hoOuH, TUCKPUMHUHAIUH 110 COLMATbHBIM, PETUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM HpI/I3HaKaM B BI/IpTyaJ'II)HOM HpOCTpaHCTBC;

2) NIATPHOTHYECKOTO BOCTIUTAHHUS:

e [CHHOCTHOC OTHOHMICHUC K UCTOPHUICCKOMY HACIICANUTO, NOCTHXXCHUAM Poccuu B
HAYKEC, HCKYCCTBC, TCXHOJIOTHUAX, IOHUMAHHUEC 3HAUCHUA I/IH(l)OpMaTI/IKI/I KaK HayKH B
JKU3HHU COBPEMCHHOT'O O6H_ICCTB3.;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

e c(hOopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHMS;

e CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS,
OPHUEHTHUPYSCh Ha MOPAJIILHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSA:

e 3CTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOUasl 3CTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA,

e CIIOCOOHOCTH BOCIIPMHUMATh pa3jIMyHbIE BUJIbI HCKYCCTBA, B TOM YHCIIE
OCHOBAHHBIE Ha MCII0JIb30BaHUH NH(POPMALIMOHHBIX TEXHOJIOTHH;
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5) ¢pu3HUeCcKOro BOCIMTAHUS

e c(hOpPMHUPOBAHHOCTH 370POBOTO U O€30macHOr0 00pa3a KU3HHU, OTBETCTBEHHOTO
OTHONICHHSI K CBOEMY 37I0POBBIO, B TOM YHCJIC U 33 CYET COOIIOICHUS TPeOOBaHUM
0e30macHOM IKCILTyaTaluK CPeCTB HH(POPMAITMOHHBIX U KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

6) TPy10BOr0 BOCIIMTAHUS

e TOTOBHOCTH K aKTMBHOM JIEATCILHOCTH TEXHOJOTHMUECKON M COIMAJIbHON
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSTEILHO
BBINIOJIHATH TaKyIO ACSATEILHOCTD;

e HHTEpeC K chepam mpodecCHOHATLHOM NeATEeIbHOCTH, CBSI3aHHBIM C
nH(pOpPMATUKON, TPOrpaMMHUPOBAHKEM U HH()OPMAITMOHHBIMHA TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JIOCTHUKEHUSAX MHOOPMATHKY U HAYIHO-TEXHUYECKOTO
mporpecca, yMEHHe cOBepIllaTh OCO3HAHHBIN BBIOOP Oyay1iei npodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI,

e TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA MIPOTSHKCHUH
BCell JKU3HU,

7) 3K0JIOrHYeCKOro BOCIIUTAHMSA:

e 0CO3HAHUE II00aTBHOTO XapaKTepa SKOJIOTHYEeCKUX MPoOiieM U MyTel UX peleHus,
B TOM YHCJIC C Y4ETOM BO3MOKHOCTEH HH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH,

8) HeHHOCTH HAYYHOI'O MIO3HAHMSI '

e C(pOPMUPOBAHHOCTH MUPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HH(POPMATUKH, JOCTHKEHHUSIM HAyYHO-TEXHMYECKOTIO IIporpecca 1
0OLIECTBEHHON MPAKTHKY, 3a CUET MIOHUMaHUS POJIM HH()OPMALIMOHHBIX PECYPCOB,
MH(POPMALMOHHBIX MPOLECCOB U MH(POPMAIIMOHHBIX TEXHOJIOTUN B YCIOBUSX
1 poBoi TpaHchopMaluu MHOTUX cep KU3HH COBPEMEHHOT'O OOIIECTBA;

e OCO3HAHUE IICHHOCTH HAy4YHOH AEATEIbHOCTH, TOTOBHOCTb OCYILECTBIISTh
MMPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIIBHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

B nporuiecce 10CTHXEHNS TMYHOCTHBIX PE3YJIbTaTOB OCBOSHMSI POTrpaMMBbl 10 HH(OpPMATHKE
y 00YyYaromuxcsi COBEpPIICHCTBYETCS IMOIIMOHANBHBIN WHTEIUIEKT, MPEeroIaralonui
c(hOpMHUPOBAHHOCTb:

e CAMOpPETYJMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBE/ICHUE, CTIOCOOHOCTH aIallTUPOBATHCS K
SMOIMNOHAJIBHBIM N3MCHCHUSAM U HpOfIBJ’If{TB FI/I6KOCTB, 6I)ITI) OTKpI)ITI)IM HOBOMy;

e BHYTPEHHEN MOTHUBALIUH, BKIFOUAIOILIEH CTPEMIICHUE K TOCTHKEHUIO LIENU U
ycnexy, OIITUMHU3M, UHUITUATUBHOCTbD, YMeHI/Ie lleﬁCTBOBaTB UCX0Os1 N3 CBOUX
BO3MOKHOCTEI;

e DMIATHH, BKIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHAIILHOE COCTOSIHHE
IPYTHX, YYUTBIBATh €r0 MPU OCYIIECTBICHUU KOMMYHHUKAIIMU, CIOCOOHOCTH K
COYYBCTBHIO U COTIEPEKUBAHUIO;



e COLIMAJBbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLLCHUS C
JIPYTUMHU JIIOJIbMH, 3a00TUTHCA, TIPOSIBIIATH HHTEPEC U pa3peraTh KOHPIUKTHL.

MeTanpeaMeTHbie pe3yJbTaThI

B pesynbrare n3ydenus HHPOPMATUKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus y
obOyuaromierocst 0y1yT choOpMUPOBaHBI METAIIPEIMETHBIC PE3yJIbTaThl, OTPAXKCHHBIC B
YHUBCPCAJIBbHBIX y‘Ie6HBIX I[eﬁCTBPIHX, a UMCHHO. IIO3HABATCIIbHBIC YHHUBCPCAJIbHLIC y‘Ie6HBIe
JEHCTBYSI, KOMMYHHUKATHBHBIC YHUBEPCAIbHbBIC YUeOHbIC ICHCTBHUS, PETYJISITUBHBIC
YHUBEpPCaIbHbIEC yUEOHbIE IEHCTBUS, COBMECTHAS JESATEIbHOCTD.

Ilo3HaBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
1) 6a3oBble JIOTHYECKHE ACHCTBHUS:

e CaMOCTOSATENILHO (POPMYJIMPOBATH M AKTYAIN3UPOBATH MPOOJIEMY, PACCMATPUBATD
€€ BCECTOPOHHE;

e YCTaHABJIMBATh CYNICCTBEHHbIN MPU3HAK MM OCHOBAHHUS JJIs1 CPABHEHHM,
KJIaCCU(UKAIUU U 00OOIICHNUS;

e OMNpPEICIATH LEIU ISSITEIbHOCTH, 33/1aBaTh apaMeTPhbl U KPUTEPHU UX
JOCTHUKCHHUS

e BBISBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPHBAEMBIX SBJICHHUSIX;

e pa3pabaThIBaTh IJIAH PEUICHUS ITPOOJIEMBI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHaIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

e BHOCHUTBH KOPPEKTUBEI B ACATCIIBHOCTD, OLICHUBATH COOTBECTCTBUC PE3YJILTATOB
TEJISIM, OIICHUBATh PUCKHU TIOCIICCTBHI JACITEIBHOCTH,

e KOOPAMHUPOBATH U BBHINOIHATH padOTy B YCIOBUSX pealbHOI0, BUPTYaIbHOIO U

KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS,

Pa3BUBAThb KPCATUBHOC MBIIIIJICHUEC ITPU PCUHICHUH KU3HCHHBIX HpO6J'ICM;

2) 6a30BbIe HCCIE0BATENbLCKHE IEHCTBHS:

e BJIA/IETh HABBIKAMH y4eOHO-HMCCIIEeI0BATENbCKON M MPOEKTHON JAEATENbHOCTH,
HaBbIKaMU pa3pelieHust npo0seM, CioCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJ/IOB PELIEHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

e OBJAJAETh BUJIAMU AEATEILHOCTHU IO MOJIYYEHHUIO HOBOTO 3HAHUS, €T0
MHTEPIIPETAINU, TPEOOPa30BaHUIO U IPUMEHEHHIO B Pa3IMUHBIX YUEOHBIX
CUTYyalMsIX, B TOM YHCJIE ITPH CO3AaHUHU YUEOHBIX U COLIMAIBHBIX IPOEKTOB;

e (opMUpOBaHHE HAYYHOTO TUIIA MBILIUICHHUS, Ba/leHue HAyYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATHAMH U METOJIaMU;

e CTaBUTH U HOPMYIHPOBATH COOCTBEHHBIE 334U B 00pa30BaTEIbHON NEATEIbHOCTH
Y )KMU3HEHHBIX CUTYalMsIX;

e BBIABIIATH IPUUNHHO-CJIEICTBEHHBIE CBSI3U M aKTYaJIH3UPOBATh 3a]a4y, BbIIBUTATh
TUIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTHI I JOKa3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHNUS;

e AHANM3HMPOBATH IOIYUYECHHBIE B XO/I€ PELLEHUS 3a7]a4ul PE3yJIbTaThl, KpUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCJIOBHUSX;

e J1aBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;



e OCYIICCTBIISITH IEJICHAIPABICHHBINA TOUCK NIEPEHOCA CPEJICTB U CITOCOOOB JICHCTBUS
B IIPO(hEeCCHOHATILHYIO CPEy;

e TIEPCHOCHUTH 3HAHUS B TO3HABATEIBHYIO H MTPAKTUIECCKYIO O0JIACTH
JKUBHCACATCIBHOCTHU,

e HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIACTEIH;

e BbBIABUI'aTb HOBBIC UACHU, NTPCAJIaraTb OPUT'MHAJIBHBIC ITOAXOAbI U PCUICHUW A, CTABUTDH
poOJIeMBI M 33]1a4H, JIOITYCKAIOIINE AT TePHATHBHBIC PCIICHHUS;

3) paboTa ¢ uHpopMaIHeii:

e BJIaJACTh HABBIKAMHA HOHy‘-IeHI/DI I/IH(l)OpMaLII/II/I N3 UICTOYHUKOB paSHLIX TUIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATh MOUCK, aHAJIN3, CHCTEMATH3AIUI0 1
MHTEPIpETannio HHPOPMALIUU PA3TUYHBIX BHIOB U ()OPM MPEICTABICHUS,

e CO3/aBaTh TEKCTHI B pa3IMYHBIX (hOpMaTax ¢ yueTOM HazHaueHHs HH()OpMAIIMK U
LIEJIEBOM ayIUTOPUH, BBIOMpast ONTUMAIIbHYIO (JOpMY IIPEACTABICHUS U
BU3YyaJIN3alUH;

e OIICHUBATH I[OCTOBGpHOCTB, JICTUTUMHOCTBb I/IH(bOpMaIII/II/I, €€ COOTBCTCTBUEC
IIPABOBBIM M MOPAJIbHO-3THYECKHUM HOPMaM;

e HCIIOJIB30BAaTh CpeIICTBa I/IH(bOpMaIII/IOHHI)IX nu KOMMYHI/IKaIII/IOHHI)IX TGXHOHOFI/Iﬁ B
pELICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpPraHU3alMOHHBIX 337134 C
cobiroieHreM TpeOOBaHUN IPrOHOMHUKHU, TEXHUKUA 0€30T11aCHOCTH, TUTUEHBI,
pecypcocOepekeHus1, IPABOBBIX U 3TUYECKUX HOPM, HOPM UH(POPMALIMOHHOM
0€30MacHOCTH,

e BIJIQJICTh HABBIKAMM PACIiO3HABAHUS U 3allUThI HHOOpPMaLHK, HH(OPMAIIMOHHON
0€e30MacHOCTH TUYHOCTH.

KoMMyHMKATHBHBIE YHHBEPCAJIbHbIE yUeOHbIE 1€l CTBHS
1) o6enue:

e OCYUIECTBIIATh KOMMYHHUKAIIMH BO BCeX chepax >KHU3HU;

e pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOIEHNUS, HOHUMATh 3HAYCHHE COL[MAIbHBIX
3HAKOB, PAaCIO3HABATh MPEINOCHUIKA KOHPIUKTHBIX CUTYAllUil U yMETh CMAT4aTh
KOH(JIMKTHI;

e BJIQJIETh PA3JIMUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMO/IEHCTBHSI, apTYMEHTHPOBAHHO
BECTH JIMAJIOT;

e Ppa3BEPHYTO U JIOTUUHO MU3JIaraTh CBOIO TOUKY 3pEHMUS,;

2) coBMeCTHasl IeAITeJIbHOCTD

e TIOHUMATh W UCIOJIH30BATh MIPEUMYIIECTBA KOMAHAHOW U UHINBHUIYaIbHOU paOOTHI,

e BBIOMPATh TEMATHUKY M METOJIbI COBMECTHBIX JICUCTBUI C yU4ETOM OOIIUX HHTEPECOB
7 BO3MOJYKHOCTEH KaKJIOTO YiIeHAa KOJUIEKTHBA,

e TIPUHUMATH LIEJIM COBMECTHOU JIESITENBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS MO €€ IOCTUKEHUIO: COCTABIIATh IUIAH JACWCTBUM, pacnpenesisaTh PO ¢
y4eTOM MHEHUN YYaCTHUKOB, 00CYKAAaTh Pe3yIbTaThl COBMECTHON PabOTHI,

e OIICHMBATH KA4€CTBO CBOETO BKJIAJa M KAXJOT0 YYaCTHMKA KOMAaH/IbI B OOIINIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

e IpeajaraTh HOBbIE MMPOEKTHI, OLIEHUBATH UAECH C TO3UIIMU HOBU3HHBI,
OPUTHMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;



e OCYHIECCTBJIATH ITO3UTHUBHOC CTPATETNYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyalUAX,
IMPOSABJIATE TBOPYCCTBO U B006pa)KCHI/I€, OBITh HWHHUIWUAaTHUBHBIM.

PerysiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1€l CTBUS
1) camoopranu3anus:

e CAMOCTOATEIBHO OCYLIECTBIIATH IO3HABATENBHYIO JEATCIBHOCTD, BBIABIATH
po0JIeMBl, CTaBUTh U GOPMYITHUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTeIbHON
JESATEIIBHOCTH U JKU3HEHHBIX CUTyalusX;

e CaMOCTOATEIBHO COCTABIIATH IJIAH PEIICHUS MTPOOJIEMBI C yUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOYTEHUN;

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e paclIUPATh paMKU y4eOHOTro IpeIMeTa Ha OCHOBE JIMYHBIX IPEANOUYTEHHH;

e JleJaTh OCO3HAHHBIN BbIOOP, apryMEHTHPOBAThH €r0, OpaTh OTBETCTBEHHOCTD 3a
peleHue;

e OLIEHMBATh IPUOOPETEHHBIN OIIBIT;

e CII0COOCTBOBATH (POPMUPOBAHUIO U MPOSIBIICHUIO IIUPOKOH IPYAULIUH B Pa3HbIX
o0JacTsX 3HaHUH, IOCTOSIHHO NOBBILIATh CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII
YPOBEHB;

2) CaMOKOHTPOJIb!

e JaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHUTh KOPPEKTHUBHI B IEATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM,

e BJAJCTh HABBIKAMHU MMO3HABATEIHHOU pedIeKCHH KaK OCO3HAHMSI COBEPIIAEMbIX
JEMCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA,
WCIIOJIH30BATh MPUEMBI pe(IIEKCHU /I OIEHKH CUTYallld, BHIOOpA BEPHOTO
pelieHus,;

e OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS IO UX CHUKEHUIO;

e TPUHUMATh MOTHUBHI  ApPTYMEHTHI APYTUX MPHU aHAIIN3€E PE3yIbTATOB JIEATEIHHOCTH,

3) mpuHsiTHE CeOsl M APYIHX:
e TPUHUMATH ceOs, MOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,
e TPUHUMATh MOTHBBI M apTyMEHTHI APYTHX IPU aHAJIU3€ PE3yJIbTaTOB JAEATEIbHOCTH,

e TPH3HABATH CBOE MPABO M MPABO JIPYTUX Ha OLIUOKY;
e pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUH JPYTOTO YeIOBEKa.

IlpeameTHbIC pe3yabTaThI

10-1 kiace

B npornecce n3yuenus kypca nHGpopmaTiuku 6azoBoro yposHs B 10-M kiacce
00yJaromuMucs OyIyT JOCTHTHYTHI CIEAYIONINE TPEIMETHBIC PE3YIIbTaTHI:

e BIIQJICHUE MPEACTABICHUSIMHI O POJU MHPOPMAITUH B CBSI3aHHBIX C HEH TIPOIIECCOB B
pHUPOJIe, TEXHUKE U OOIIECTBE, MOHATUIMH «UHGOPMAIUI, «HHPOPMAITMIOHHBIH



IPOLIECCY, KCUCTEMA», «KOMIIOHEHTBI CUCTEMBD», «CUCTEMHBIN 3P dexT,
«uH(OPMAITOHHAS CUCTEMA», «CUCTEMA YIIPABICHUSY;

e BJIQJICHUE METOJaMM ITOMcKa nH(popManuu B cetu IHTepHET, yMEeHHE KPUTUYECKH
OLIEHUBATh WH(OPMAIINIO, IOTYUCHHYIO U3 ceTH MHTepHeT;

e yYMEHHME XapaKTepH30BaTh OOJIbIINE JaHHbIE, IPUBOAUTH IPUMEPHI HCTOYHUKOB MX
II0JIyY€HUs U HalPaBJICHUS UCIOIb30BaHUS,

e IIOHMMAaHHUE OCHOBHBIX NPUHIUIIOB YCTPOUCTBA U ()YHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOUJIbHBIX KOMIIBIOTEPOB, TEHEHINI pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

e BIIQJICHUE HABBIKAMH PaOOTHI C OTEPALIMOHHBIMH CUCTEMaMH, OCHOBHBIMHU BHIaMHU
IPOrpaMMHOr0 00ecrieueHus JUIsl peleHHsl yUeOHbIX 3a1a4 110 BHIOpaHHOM
CIIeaIN3alNH,

e coOmroneHue TpeOoBaHUN TEXHUKHU 0€30M1aCHOCTH U T'MTUEHbI IPH paboTe ¢
KOMIIBIOTEPaMH U JJPYTMMU KOMIIOHEHTaMHU HU(POBOrO OKPYKEHUsI, IOHUMAHHE
IPaBOBBIX OCHOB MCII0JI30BAaHUSI KOMIIBIOTEPHBIX MPOrpamMm, 0a3 1aHHBIX U
MaTepHaJIOB, pa3MEIEHHBIX B ceTH MIHTEpHET;

e TIOHMMAaHUE OCHOBHBIX IPUHLUIIOB IUCKPETU3ALUU PA3JINYHBIX BUIOB
UHPOpPMALIUK, YMEHHE OIPENEeNATh HHPOPMALMOHHBI 00BEM TEKCTOBBIX,
rpaM4ecKrX U 3BYKOBBIX JaHHBIX IPU 33JaHHBIX TapaMeTpax JTUCKPETU3aluy,

e YMEHHE CTPOUTH HEPABHOMEPHBIE KOJIbI, IOIIyCKAIOIIHNE OJHO3HAYHOE
JeKOIUpOBaHue coolieHni (mpeduKcHbIe KObl);

e BIAJCHUE TCOPETUYECKUM aIAPATOM, O3BOJISIIOLUIUM OCYILIECTBIATh
IIPEJICTaBICHNUE 3aJaHHOIO HaTypaJIbHOIO YUCJIA B PA3JINYHBIX CUCTEMAX
CUMCJICHUS, BBIIIOJIHATDH TPE0Opa30BaHUs JOTMYECKUX BBIPAXKEHUM, HCIIOB3YS
3aKOHBI aNreOpsl JIOTUKY,;

e YMEHHE CO37aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE IOKYMEHTHI U
JEMOHCTPALIMOHHBIE MaTEPHUAIIBI C UCIIOIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U O0JIAYHBIX CEPBUCOB.

11-i kiaace

B npornecce n3yuenus kypca nHGpopMaTiuku 6a3oBoro yposHs B 11-M ki1acce
00yJaromuMucs OyIyT JOCTUTHYTHI CIEAYIONINE TPEIMETHBIC PE3YIIbTATHI:

e HaJHMYHE MMPEICTABICHUI O KOMIBIOTEPHBIX CETSAX U MX POJIH B COBPEMEHHOM MHpE,
00 00IIUX MpHUHITUIAX pa3pabOTKH U GYHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHHIHA;

e IMOHMMaHHUE yIPo3 HHPOPMAIIMOHHON 0€30MaCHOCTH, HCIIOJIb30BAHNE METOIOB H
CpPEe/CTB MPOTHBOICHCTBHUS 3TUM YIpo3aMm, COOJII0IHHE Mep O€30MTaCHOCTH,
NPEI0TBPAIIAIOIINX HE3aKOHHOE PACIPOCTPAHEHUE MTEPCOHATBHBIX TaHHBIX;

e BIIQJICHUE TEOPETHUYCCKUM aIllapaToM, MIO3BOJISIOLINM OTIPEACIIATh KpaTuaninni
IyTh BO B3BEIICHHOM Trpade U KOJUIECTBO MyTEH MEX/Ty BEpPIIHHAMHU
OPUEHTHPOBAHHOTO AIIMKINYECKOTo rpada,;

e yYMCHHE YHTaTh U IOHUMATh MIPOTPAMMBI, PEATH3YIONINE HECIIOKHBIE AT OPHUTMBI
00pabOTKM YHCIIOBBIX M TEKCTOBBIX JTAHHBIX (B TOM YHCJIC MACCUBOB U
CHUMBOJIBHBIX CTPOK) Ha BBRIOPAHHOM JIJISl H3YYEHUST YHUBEPCAIBHOM SI3BIKE
nporpamMMupoBanus Beicokoro yposHs (ITackans, Python, Java, C++, C#),
aHAJIM3UPOBATh aJITOPUTMBI C UCIIOIB30BAHUEM TAOIUI] TPACCUPOBKH, ONPEACIIATEH
0€3 UCIOJIb30BaHUS KOMITBIOTEpA PE3yJIbTAaThl BBITIOJHEHUS! HECIIOKHBIX TIPOTPaMM,
BKJTIIOYAOIIUX I[UKJIBI, BETBJICHUS U IMOAMPOrPAMMBI, IPH 3aJaHHBIX HCXOIHBIX
JTAHHBIX, MOAU(DUIIUPOBATH TOTOBBIE MIPOrPAMMBbI JIJIsl PEIICHUS HOBBIX 3a/1a4,



UICIIOJIb30BATh UX B CBOMX IIPOrpaMMax B KauecTBe MOANporpamm (mpoueayp,
byHKIH);

e yMEHHE PEaIM30BHIBATH HA BEIOPAHHOM ISl H3Y4EHHS S3bIKE IPOTPaMMHUPOBAHHUS
Beicokoro ypoBas (Ilackans, Python, Java, C++, C#) TuioBbIe aJIrOpUTMBI
00pabOTKH YHCell, YUCIOBBIX MTOCIE0BATEIBHOCTEI 1 MACCHBOB. IIPEICTABICHUE
quciIa B BUAE Habopa MPOCThIX COMHOXKHTEIEH, HAX0XKACHNE MAaKCUMAJIbHOM
(MEUHUMANBHO#T) (Pl HATYPAIFHOTO YHCIIA, 3AIIUCAHHOTO B CHCTEME CUMCIICHHS
¢ ocHOBaHHWeM, He npebimaomumM 10, Berarcienne 0000IEeHHBIX XapaKTePUCTHK
9JIEMEHTOB MaCCHBa HJIHM YUCIOBOM MOCIIEI0BATEIBHOCTH (CyMMBI, IPOU3BEICHNUS,
CpeaHero apu(pMeTHYECKOro, MUHUMAIBHOTO U MAaKCUMAJILHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, yIOBJICTBOPSIOIINX 3aJAHHOMY YCJIOBHIO), COPTHPOBKY
3JIEMEHTOB MaCCHUBa,

e YMCHHE UCIIOJIb30BaTh TAOINYHBIC (PEISIIMOHHbBIC) 0a3bl JAHHBIX, B YACTHOCTH,
COCTaBJISITh 3aIPOCHI K 0a3aM JITaHHBIX (B TOM YHCJIE 3aIPOCHI C BEIYUCIISICMBIMU
TOJISIMH), BBIIOJIHATH COPTHPOBKY M MOMCK 3amucell B 0a3e NaHHBIX, HATIONHSITh
pa3paboTaHHyI0 0a3y JaHHBIX, YMEHHE HCIIOJIB30BATh AIEKTPOHHBIC TAOIUIIBI IS
aHaJM3a, IPEICTABICHUS U 00Pa0OTKH JaHHBIX (BKIIFOYAs BEIYHCICHUE CYyMMBbI,
cpeaHero apu(pMEeTHIECKOro, HAanOOJBIIEr0 M HAUMEHBIIETO 3HAYCHNUH, pelIeHUe
ypaBHEHH);

e YMEHHE UCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHIECKNUE MOACIH [Tl aHAIIN32
00BEKTOB U MPOLECCOB: (POPMYIUPOBATH 1IE€Tb MOJCTHUPOBAHHS, BHIIOIHATH aHATU3
Pe3yJIbTATOB, MOYYEHHBIX B X0/1€ MOJCIMPOBAHUS, OIICHUBATH COOTBETCTBHE
MOJIETH MOJICTTHPYEMOMY OOBEKTY WIIU TPOLECCY, MPECTABIATH PE3yIbTaThI
MOJICIIMPOBAHMS B HATJISITHOM BHJIE,

e yYMEHHE OPraHU30BBIBATh JTUYHOE HH(POPMALIMOHHOE ITPOCTPAHCTBO C
UCTIOJIB30BaHUEM PA3IMYHBIX IIU(PPOBBIX TEXHOJIOTUH, TOHUMaHHE BO3ZMOKHOCTEH
U(PPOBBIX CEPBUCOB rOCYAAPCTBEHHBIX YCIIYT, IU(PPOBBIX 00pa30BaTENbHBIX
CEPBUCOB, IOHMMaHUE BO3MOXKHOCTEN U OTPAHUYECHHUM TEXHOJIOTHI
HCKYCCTBEHHOI'O MHTEJJIEKTa B Pa3IMYHbIX 00J1acTAX, HAIMYKUE NpeACTaBIeHUu 00
UCTIOJTb30BaHUH HH()OPMAIIMOHHBIX TEXHOJIOTHI B PA3IMYHBIX POQECCHOHATBHBIX

cdepax.

Conep:xxanue yueOHOro nmpeamMera

10-1 kJjace

Hudgposas rpaMOTHOCTH

TpeboBanust TeXHUKK OE30MTACHOCTH U TUTHEHBI IPU PaboTe ¢ KOMIBIOTEPAMHU U IPYTUMHU
KOMITOHEHTaMHU IU(POBOTr0 OKPYKEHHUS.

[Tpunnuns! paboTsl komnbioTepa. IlepconanbHblil KoMibioTep. Bribop koHbUrypanmu
KOMIIBIOTEpA B 3aBUCUMOCTH OT PEIIAEMBbIX 3ajad.

OCHOBHBIE TEHJICHIIUHU Pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJOTUM. [lapanienbHble BEIYMCIIEHNUS.
MHorormnporeccopHbie cucTeMbl. CynepKoOMIbIOTEPBI. MUKPOKOHTPOJIIEPHI.
PoboTu3npoBaHHbIe TPOU3BOJICTBA.



[IporpamMMHoOe obecrieueHue KOMIbIOTEPOB. Bubl mporpaMMHOro obecreueHus 1 ux
HazHaueHue. OCOOEHHOCTH MPOTPAMMHOTO 0OecrieueHHsI MOOMIIBHBIX YCTPOMCTB.
OnepannonHas cucreMa. [lonsaTue o cucTeMHOM aAMUHUCTPUPOBaHUU. MHCcTamauus u
JEUHCTAIUTSIINSA TPOTPAMMHOTO 00ecrieueHHs!.

daiinosas cucrema. [Touck B ¢aitnoBoii cucreme. Opranu3zaius XpaHeHUS U 00pabOTKH
JTaHHBIX C HCIOJIb30BaHUEM HHTEPHET-CEPBUCOB, 0OJaYHBIX TEXHOJIOTHIH U MOOMIIBHBIX
YCTPOMCTB.

HpI/IKJ'IaI[HBIC KOMIIBIOTCPHBIC ITPOrpaMMBI JJI1 pCHICHUSA TUIIOBBIX 3a1a4 I10 BBI6paHH01>i
CriICouaJii3almu. Cucremnl ABTOMATU3UPOBAHHOI'O IPOCKTUPOBAHUA.

[Tporpammuoe obecnieuenue. JInmeH3npoBaHUe MPOTPAMMHOTO 00ecrieueHus 1 HU(PPOBBIX
pecypcos. [IponpuerapHoe u cBo6oaHOE porpamMmmHoe obecrieuenue. Kommepueckoe u
HEKOMMEPUYECKOE UCII0Ib30BaHKUE IPOTrPAMMHOI0 00ecrieueHusl U U(PPOBBIX PECYPCOB.
OTBETCTBEHHOCTb, yCTaHABJIMBaeMasl 3aKOHO1aTeNIbcTBOM Poccuiickoit deneparuu, 3a
HETMPaBOMEPHOE HCIIOJIb30BaHUE TPOTPAMMHOTO 00ecTieueH s U U(PPOBBIX PECYPCOB.

TeopeTnyeckune 0CHOBbI MH(POPMATHKHU

Nudopmanus, qanHble ¥ 3HaHUS. Y HUBEPCATLHOCTD TUCKPETHOTO MPEICTABICHHUS
nHpopmanuu. J[BonuHoe KomupoBaHue. PaBHOMEpHBIE U HEPAaBHOMEPHBIE KOJIBI. Y CIIOBHE
®ano. [Toxxoas! k u3mepenuto uaGopmanuu. CynHOCTs 00beMHOT0 (a1(haBUTHOTO)
MOJIX0/1a K M3MEPEHUI0 HHPOPMAIIH, OTIpe/ieIieHne OUTa ¢ TOYKHU 3peHUs al(haBUTHOTO
MO/XO0/1a, CBsI3b MEXKIY pazMepoM andaBuTa U HHPOPMALMOHHBIM BECOM CUMBOJIA (B
MPEANOIIOKESHUN O PABHOBEPOSTHOCTH TOSBIICHHS CHMBOJIOB), CBSI3b MEX/Ty €AMHUIIAMHU
n3MepeHus: uHpopmaiun: out, 6ait, Koaiir, Moaiit, ['6aiiT. CynHocTh coaepKaTeIbHOTO
(BEpOSITHOCTHOT0) TOJX0/1a K U3MEPEHHI0 H(OpMAIINH, OTIpeielieHHe OUTa ¢ MO3UINU
COJIEp>KaHuUsI COOOIIIEHUSI.

WNudopmannonnsie mpoueccol. [lepenaua nudopmanuu. VicTouHNK, IpUEMHHK, KaHAN CBS3H,
CUTHaJ, KogupoBaHue. Mckaxenue nnpopmanuu npu nepenade. CKopocTb nepeiauu
JAHHBIX 10 KaHaIly CBA3M. XpaHeHHe HHpopmanuu, oobeM nmamsatu. O6paboTka
nHpopmanuu. Buasl 00paboTku nHGOpMauu: NOIyYEHHE HOBOTO COACpKAHUS, U3MEHEHHE
¢dopmbl nipeacTaBienus nHGpopmanuu. [lorck nupopmanuu. Ponas nnpopmanmu u
MH(OPMALIMOHHBIX MPOIIECCOB B OKPYKAIOIIEM MUPE.

Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX B3auMojieiicTBrE. CUCTEMBI YIIPaBICHUSI.
VYnpasnenue kak nHGOpMaIMOHHBIN TTporiecc. OOpaTHas CBS3b.

Cucremsl curiciieHus. PazBepHyTas 3anuch UENbIX U JPOOHBIX YUCEN B TO3UIIMOHHBIX
cucremMax cuucieHus. CBOWCTBa MO3UIIMOHHOM 3alMCH YHCIa: KOIUYECTBO LU(p B 3aMUCH,
MIPU3HAK JEIMMOCTH YMCJIA HA OCHOBAHUE CUCTEMBI CUHCIICHUs. AJITOPUTM ITEPEBOAA LIEIIOTO
yucia u3 P-U4HOM CUCTEMBI CUUCIICHUS B IECATHUHYIO. AJITOPUTM NEpeBoia KOHEYHO P-
WYHOU ApOoOHU B JECATUUHYIO. AJITOPUTM ME€PEBO/JIa 1IEJIOTO Yncia U3 IeCATUYHON CUCTEMBbI
cuucieHus B P-uunyto. /[Bonynas, BocbMepUyHast ¥ MIeCTHAAaTePHUYHasi CUCTEMbI
CUHCJICHHMSI, IEPEBOJT YHCET MKy STUMHU cUcTeMaMu. ApudmMeTnyeckue onepamuu B
MTO3ULIMOHHBIX CUCTEMAX CYUCIICHHUS.

HpeHCTaBHeHI/Ie HCJIBIX U BEHICCTBCHHBIX YUCCII B ITAMATHU KOMIIBIOTCPA.



Konuposanue texcroB. Koguposka ASCII. OnnobaiiTHeIe KOmupoBku. CTaHAapT
UNICODE. Konuposka UTF-8. Onpeznenenre napopMannoHHOTo 00beMa TEKCTOBBIX
COOOILIEHUH.

Koauposanue nzobpaxenuit. Onienka HHPOPMAIIMOHHOTO 00beMa PacTpoBOro rpaduueckoro
M300paXeHUS P 3aJJaHHOM Pa3pelICHUH U TTyOMHE KOJUPOBAHUS I[BETA.

KO,I[I/IpOBaHI/Ie 3BYKa. OHCHKa I/IH(l)OpMaI_II/IOHHOFO obbeMa 3BYKOBBIX JJAHHBIX ITPH 3aIaHHBIX
YaCTOTC JUCKPCTU3ALUU U Pa3pAAHOCTH KOAUPOBAHUA.

Anre6pa noruxu. BeickaseiBanus. Jloruueckue onepanuu. TaOauibl HICTHHHOCTH
JIOTMYECKHUX ONEPALMM «IU3BIOHKIUA», KKOHBIOHKIIUS», K HHBEPCHUSI, «UMILIMKALIUS,
«OKBUBAJICHIU». JIornueckue BhIpakeHUs. BbIYnCIeHrnEe TOrMYeCKOro 3Ha4CHUS
COCTaBHOT'O BBICKa3bIBaHUS MPU U3BECTHBIX 3HAYCHUSIX BXOJSIINX B HETO 3JIEMEHTapPHBIX
BBICKa3bIBaHUH. Ta0IHIIBI HCTHHHOCTH JIOTUMECKHX BhIpaXeHUH. JIornieckue onepanui u
omnepanyu HaJl MHOKECTBAMH.

ITpumepbl 3aKOHOB anredphl JOrMKH. DKBUBAJICHTHBIE TPEOOPa30BaHNUS JIOTHYECKUX
BbIpaxkeHUi. Jlornueckue QpyHnkuuu. [loctpoeHne 10ruueckoro BeIpaXeHusl ¢ JaHHOU
Tabnunei uctuaHoctu. Jlornueckue anemMeHTs Komnbtorepa. Tpurrep. Cymmarop.
[TocTpoeHnue cxembl Ha JJIOTUYECKUX IEMEHTaX I10 JIOTUYECKOMY BbIPaXEHUIO. 3aIliCh
JIOTUYECKOTO BBIPAYKEHUS T10 JJOTMYECKON CXEME.

NHpopmManoHHbIE TEXHOJIOTHH

TexcToBbllt iponieccop. Penakruposanue u popmatupoBanue. [Iposepka opdporpaduu u
rpamMMaTuky. CpencTsa MOMCKa M aBTO3aMEHBI B TEKCTOBOM Iporieccope. Vcnonb3oBanue
ctiiieil. CTpyKTypUpOBaHHbIE TEKCTOBbIE TOKyMEHThI. CHOCKH, oryaBieHue. O6iaunbie
cepBuchl. KomtektuBHas paboTa ¢ J0KyMEHTOM. IHCTpyMEHTBI pelieH3UpOBaHus B
TEKCTOBBIX Ipoueccopax. Jlenosas nepenucka. Pedgepar. IlpaBuna nurupoBanus
HCTOYHUKOB U oopmiieHHs Oubanorpaduueckux ccoliiok. OdopmiieHne crucka
JIUTEPATYyPHI.

BBoj n300pakeHuil ¢ UCMOMB30BAaHUEM PA3IUYHBIX IIU(POBBIX YCTPOUCTB (LUPPOBBIX
(doToanmapatoB ¥ MUKPOCKOIIOB, BUJICOKaMep, CKAHEPOB U IPYTUX YCTPOUCTB).
I'padpuueckuii penakrop. O6paboTka rpaguueckux 00beKTOB. PacTpoBasi M BEKTOpHas
rpacduka. @opmaThsl rpaduueckux Qaisios.

O6paboTka n300pakeHuUs U 3ByKa C UCTIOJIb30BaHUEM UHTEPHET-TIPUIIOKECHHM.

Mynstumeana. KomnerorepHblie npesentanuu. Mcnoib3oBaHne MyIbTUMEANNHBIX OHJIANH-
CEepBHUCOB ISl pa3pabOTKH MPe3eHTAUil TPOEKTHBIX padoT.

[IpuHOMIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX MOJCIIEH.

11-1 kiaace

IHudgposasg rpaMOTHOCTH



[IpuHIMIIBI TOCTPOEHUS U anmapaTHble KOMIOHEHTHI KOMITBIOTEPHBIX ceTeld. CeTeBble
npotokoiibl. Cets MuTepHeT. Anpecanus B cetu Mutepuer. Cucrema TIOMEHHBIX UMEH.

Be6-caiit. Be6-ctpanuna. BzanmoaetictBue 6paysepa ¢ BeO-cepBepoM. JnHamuueckue
crpaHuibl. Pa3paboTka HHTEPHET-TIPHIOKEHHH (caiiToB). CeTeBoe XpaHEHUE TaHHBIX.

Bunst nesrensnoctu B cetu Muatepuer. CepBucsl Matepuera. ['eonndopmannontsie
cucTeMbl. [ e0IOKallMOHHBIE CEPBUCHI PEATLHOTO BpeMEHH (HanpuMep, JIOKAIHs MOOMITbHBIX
TeneOHOB, ONpeIe/iCHHE 3arpy>KEHHOCTH aBTOMAruCTpaJieii), HHTEPHET-TOPTOBJIS,
OpoHUpOBaHUE OMJIETOB, TOCTUHHII.

['ocynapcTBeHHbIE 2JIEKTPOHHBIE CEPBUCHL U yciyru. ColalibHble CeTH — OpraHu3aIus
KOJUIEKTUBHOI'O B3aMMOJEHCTBUSI U 0OMeHa JaHHbIMU. CeTeBON ATUKET: IpaBUjia MOBEACHUS
B kubepnpoctpancTse. [Ipobraema noanmuHHOCTH MoydeHHON nHpopmanyu. OTKPHITHIE
o0pa3oBaTeNbHbIC PECYPCHI.

TexHoreHHble 1 PKOHOMUYECKUE YIPO3bl, CBSI3aHHBIE C UCIOIb30BAaHUEM UH(POPMALIIOHHO-
KOMMYHHUKAIIMOHHBIX TeXHOJIOTui. O01mue npodiemMsl 3alUThl HH(OpMALMU U
nHpopMaMOHHOH Oe3omacHocTH. CpecTBa 3auThl HHPOPMALIMU B KOMITBIOTEPaX,
KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HH(OPMAIIMOHHBIX cucTeMax. IIpaBoBoe
obecnieueHne nH(popMamoHHOH Oe3onacHocTH. [IpenoTBpanienne HeCaHKIIMOHUPOBAHHOTO
JOCTYyTA K JINYHON KOH(QUACHIIMATFHON HHPOPMALIUH, XPaHSIICHCS Ha IEPCOHATHHOM
KOMIIbIOTEpE, MOOMIIBHBIX YCTpoiicTBax. BpenoHocHoe nporpamMmmHoe obecriedeHue u
croco0b! 60PBOBI ¢ HUM. AHTUBUPYCHBIE porpaMMbl. OpraHu3aus JHYHOTO apXUuBa
uHpopmanuu. PesepBHoe konuposanue. [laponbHas 3amuTa apxusa.

WNHdopmanroHHbIe TEXHOJIOTHH U TpodeccuoHabHas AesITeIbHOCTh. IHpOopMalnoHHbIe
pecypesl. Lludposas sxkoHomuka. HpopmarrionHas KyJibTypa.

TeopeTnyeckune ocHOBbI MHPOPMATHKHU

Mopenu u mogenupoBanue. Lenn monenupoBanus. COOTBETCTBHE MOAEINA MOAECIUPYEMOMY
00bekTy unu npoueccy. dopmanuzanus MPUKIAIHBIX 3a1a4.

[Ipencrasnenue pe3yabTaToOB MOACIUPOBAHHUS B BUE, YAOOHOM JJISI BOCTIPUSTHS YETIOBEKOM.
I'paduyeckoe npeacTaBIeHUE TAHHBIX (CXEMbI, TaOIHIBI, TPAQUKH).

I'padsr. OcHoBHBIE MOHATHS. Bujibl rpadoB. PerieHne anropuTMUUECKUX 3a/1a4, CBSI3aHHBIX C
aHaM30M rpadoB (MOCTPOCHUE ONTUMATIBHOTO MYTH MEX/y BepIInHaMu rpada,
OMpeJie/ICHNE KOMMYESCTBA PA3INYHBIX ITyTEeH MEX/1y BEpIIMHAME OPHEHTUPOBAHHOTO
AIMKIMYECKOT0 rpada).

HepeBbsi. bunapHoe nepeBo. JIMCKpETHBIE UTPBI IBYX UTPOKOB € OJTHON MH(OpMaIuei.
[TocTpoenue nepesa nepedbopa BapHaHTOB, OMMKMCAHUE CTPATETHH UTPHI B TAOTUIHOU popme.

BBII/IFpBII_HHBIC CTPATCIrum.

Hcnonb3oBanue rpadoB U 1epeBbEB IPU ONMUCAHUKA 00BEKTOB U IMPOLIECCOB OKPYIKAIOIIETO
MUpA.

AJITOPUTMBI U POrPaMMHPOBAHHE



Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOThI MPOCTEHIINX aITOPUTMOB YIIPABIICHUS
WCTIOTHUTEIISIMU M BRIUUCITUTEIBHBIX alrOpuUTMOB. OnpeieieHue UCXOHBIX JaHHBIX, TPU
KOTOPBIX QJITOPUTM MOXKET J1aTh TpeOyeMblil pe3yibTar.

DTanbl penieHus 3a/1a4 Ha KoMmiboTepe. S3bik nporpammuposanus (ITackans, Python, Java,
C++, C#). OcHOBHBIEC KOHCTPYKIIUH SI3bIKA MPOrPAMMHUPOBaHUs. THITBI JaHHBIX:
IIeJIOYHCIICHHBIC, BEIIECTBEHHBIE, CHMBOJIbHEIE, JIornueckue. Berinenus. CocraBHbIe
ycnoBust. Llukiel ¢ ycnoBueM. L{ukisl o nepemeHHoi. Mcnonp3oBanue Ta0uil
TPacCCHPOBKH.

PazpaboTtka 1 mporpaMMHasi pean3aius alropuTMOB PELICHNUS THUIOBBIX 33/1a4 0a30BOT0O
ypoBHs. [Ipumepsl 3a1a4: anropuTMbl 00pabOTKM KOHEUHOM YMCIOBOM MOCIEI0BATEIbHOCTH
(BBIUKCIICHUE CyMM, TPOU3BEICHHI, KOJMYESCTBA AIIEMEHTOB C 33JJaHHBIMU CBOMCTBAMH),
QIITOPUTMBI aHAJIHM3a 3aIMCH YUCEIT B TO3UIIMOHHON CHCTEME CUUCIICHHS], alTOPUTMBbI
pelIeHus 3a/1a4 METOI0M repebopa (MOMCK HauOOIIBIIEro OOILIETO ACTUTENS IBYX
HATypaJIbHBIX YHCE, TPOBEPKA YKCIIa Ha IPOCTOTY).

OO6paboTKa CUMBOJILHBIX JaHHBIX. BCTpOeHHBIE (PYHKIMH S3bIKA TPOrPAMMHUPOBAHHUS JUIS
00pabOTKN CUMBOJIBHBIX CTPOK.

TabnuuHble BeTMYMHBI (MACCHBBI). AJITOPUTMBI PA0OTHI C JJICMEHTAMH MAaCCHBA C
OJIHOKPAaTHBIM IPOCMOTPOM MacCHBa. CYMMUPOBAHHE 3JIEMEHTOB MacCHBa, M0ACYET
KOIMYECTBa (CYMMBI) 3JIEMEHTOB MacCHBa, YJOBICTBOPSIONINX 3aaHHOMY YCJIOBHIO,
HAXO0X/ICHHE HanOOJbIIero (HaMMEHbBIIET0) 3HAYCHHUS JIEMEHTOB MacCHBA, HAXOXK/ICHHE
BTOPOTO 110 BEJIMYUHE HAHOOJbIIEro (HAMMEHBIIEr0) 3HAYCHHSI, TINHEHHBIN MOUCK JJIEMEHTA,
[EPECTAHOBKA 3JIEMEHTOB MacCUBa B OOPaTHOM MOPSIKE.

CopTHpoBKa OJHOMEPHOT0 MaccuBa. [IpocThie METOBI COPTUPOBKHU (HAPHUMEp, METO/T
My3bIPbKa, METO]T BEIOOPA, COPTUPOBKA BCTaBKaMu). [1omporpaMmei.

HNudpopmManoHHbIE TEXHOJIOTHH

Amnanu3 nanabix. OCHOBHBIC 33/1a4W aHAIN3a JAaHHBIX: MPOTHO3UPOBAHKE, Kilaccuukanus,
KJIacTepu3alys, aHaJIu3 OTKJIOHEeHUM. [locienoBarenbHOCTh pelieHus 3aa4 aHauu3a
JAHHBIX: COOp TIEPBUYHBIX JTaHHBIX, OYUCTKA U OLICHKA KAaueCTBa JaHHBIX, BBIOOP W/HIH
MIOCTPOECHHUE MOJIETH, IPEoOpa30BaHNe JaHHBIX, BU3yalu3allvs JaHHBIX, HHTEPIIPETAIIHS
pe3yNbTaToB.

Ananmmuz JAaHHBIX C ITIOMOIIBIO 3JICKTPOHHBIX Ta6.]'II/IH. Brranciaenue CYMMBI, CPEAHETO
apI/I(I)MCTI/ILIeCKOFO, HaMOOJIBIIIEr0 ¥ HANMECHBILIETO 3HAYCHU I Jrara3oHa.

KOMHLIOTepHO-MaTCMaTI/IquKI/Ie MOACIIN. OTalsl KOMIIBIOTCPHO-MATEMATHYICCKOT'O
MOJACIIMPOBaHMUA: IOCTAaHOBKA 3a1a4H, pa3pa60T1<a MO, TCCTUPOBAHUEC MOJCIIH,
KOMHLIOTCpHLIﬁ OKCIICPUMCHT, aHAJIN3 PE3YJIbTATOB MOACINPOBAHUA.

YucneHHoe peleHre ypaBHEHUH C TOMOIIBIO [T0100pa apamMeTpa.

Tabnuuneie (peasiroHHbIe) 0a3bl JaHHBIX. TabHIIa — MPEeACTaBICHHE CBEICHUI 00
OIHOTUITHEIX 00bekTax. [Tone, 3amuch. Kimrou Tabmuiel. Pabora ¢ roroBo# 0a30ii JaHHBIX.



3anonHenue 6a3bl NaHHBIX. [louck, copTUpoBKa U (GUIbTpanus 3anuceit. 3ampockl Ha
BBIOOPKY JTaHHBIX. 3alIPOCHI C apaMeTpamMu. BerauciasieMble MoJis B 3apocax.

MuoroTabaununbie 6a3bl TaHHBIX. THUITBI cBA3eH MEXTy TabiauaMu. 3ampockl K
MHOTOTa0JIMYHBIM 0a3aM JaHHBIX.

CpenctBa HCKyCCTBEHHOIO HHTEIeKTa. CepBUCH MAIIMHHOTO IIEPEBO/A U PACIIO3HABAHUS
yCcTHOM peun. MneHTudukanus 1 nouck n300paxeHui, pacro3HaBaHue JIuil.
CamooOyuaromiuecs: CHcTeMbl. VICKyCCTBEHHBIH MHTEIUIEKT B KOMIIBIOTEPHBIX UTPaXx.
Mcnonb30BaHne METOI0OB UCKYCCTBEHHOI'O MHTEIUIEKTA B 00YYarOIUX CUCTEMAX.
Hcnonp30BaHne METOIOB HCKYCCTBEHHOTO MHTEJUIEKTA B poOOTOTEXHHKE. VIHTepHET BelieH.
IlepcneKTHBBI Pa3BUTHS KOMIIbIOTEPHBIX HHTEIUIEKTYaJIbHBIX CUCTEM.

TemaTnueckoe MIAHUPOBAHUE

10-i kJacc
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue
Ne (uudposbie)
1/ | PA3ACI0B HTEM B Koutponnnbie | [IpakTHueckue | ogpasopatensubie
NporpamMMbl Cero | a6 6
padoThI padoThI pecypcsl

Paznen 1. lludposast rpaMOTHOCTH

Kommnsrorep:
anmapaTHOE U
1.1 | mporpammHoe 6 <..>
obecrieuenue,
¢aitnoBas cuctema

Hroro mo pazneny 6

Paznen 2. Teopernueckne 0CHOBBI HHOOPMATHKH

WNudopmanus u

2.1 | madopmManoHHbIE 5 <..>
MIPOLIECCHI
IIpencrasnenue

2.2 |nuadopmanuu B 8 <.>
KOMIIbIOTEpE
JIEMEHTBI aJIreOphl

2.3 dneme eop 8 1 <.>
JIOTHKH

Wroro no pazneny 21

Paznen 3. UHpopMannoHHbIE TEXHOIOTHH

31 TexHomornu 7 1 < >
00paboTKn




TEKCTOBOM,
rpagu4ecKoi u

MYJbTUMEAUNHON
nHpopmaruu

Hroro no paznmeny 7

OBILEE KOJIMYECTBO

YACOB I10 34 2 0

[TPO'PAMME
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KounuecTBo yacos DJIeKTPOHHbIE

HaumenoBanmue

Ne a3/1eJI0B U TeM (undposnic)
NporpamMmmel padoThI padoThI pecypebl

Paznen 1. [ludpoBas rpaMOTHOCTH
CereBble

1.1 | undopmanonHbIe ) <..>
TEXHOJIOTHUHI

12 OCHOBBEI COIMAJIBHOM 3 < >
UHPOPMATUKU

Htoro no pazneny 8

Paznen 2. Teoperndeckue 0OCHOBBI HH(OPMATUKU

21 HNudopmannonsoe 5 1 < >
MOJICITUPOBAHHE

Htoro no pazneny 5

Paznen 3. AnropuTmsl U IporpaMMHUpPOBaHUE
ANTOpPUTMBI U

3.1 | areMeHTHI 11 1 <..>
MPOrPaMMHUPOBAHUS

Hroro no paszneny 11

Paznen 4. IndopmanioHHbIE TEXHOIOTUH

41 DIIEKTPOHHBIE 6 < >
TaOIUIIBL

4.2 | ba3sl JaHHBIX 2 <.>
Cpenctsa

4.3 | HICKyCCTBEHHOTO 2 <..>
MHTEIJICKTa




Nroro no pazaeny

10

YACOB I10
I[TPOT'PAMME

OBIIEE KOJIMYECTBO

34 2 0

IIpoBepsieMblie TPeOOBAHMA K pe3yJbTaTaM
ocsoeHust OOII u 3j1eMeHThI COAePKAHUSA

B (denepanbHbIX 1 perHOHAIBHBIX MPOLIEAYPAX OLEHKH KauyecTBa 00pa30BaHUS HCIIOIB3YeTCs
nepedeHb (Koau(pUKaTop) pacupeielICHHBIX M0 KJIaccaM MPOBEPsIeMbIX TPeOOBaHUIN K
pesynbraram ocBoeHust OOIT COO u 31neMeHTOB coep KaHUsl 10 HTHPOPMATHKE.

10-1 kjacce

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOII

Kox
NMpoBepPsSIEMOro
pe3yJbTarta

IIpoBepsiemble MpeAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpamMMBbl cpeHero o0ero 06pa3oBaHus

1

ITo Teme «Iludpoas rpaMOTHOCTH»

11

Brnagenue npeacraBaeHUsIMU O POIM UH(YOPMALMK U CBA3aHHBIX C HEH
MIPOLIECCOB B MPUPOJIE, TEXHUKE U 00IIEeCTBE, TOHATHUIMU
«uHbOpMAITN), KHHOOPMAITMOHHBIN MPOIIECCH, KCUCTEMAY,
«KOMITOHEHTBI CUCTEMBI», «CUCTEMHBIN 3P PeKT», «HHPOpMAIIMOHHAS
CHCTEMay, «CUCTEMa YIIPABIICHH»; BIIaJICHHE METOIaMH TIOMCKA
nH(popmanuu B ceTu IHTepHeT; yMeHUEe KPUTUYECKHU OLIEHUBAThH
nH(pOpMalLIHIO, MOJIyYeHHYI0 U3 ceTh HTepHeT

1.2

YMeHue xapakTepu3oBaTh OOJbIINE JaHHbIE, TPUBOAUTH IPUMEPHI
HCTOYHUKOB UX MOJIyYEHHUs U HAIPaBJIEHUS UCIOIb30BaHUS

1.3

[TonnmaHre OCHOBHBIX MPUHIIMIIOB YCTPOMCTBA U ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX 1 MOOMIIBHBIX KOMITBIOTEPOB; TEHCHIIUH
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUH; Bia/IeHuE HaBbIKaMH paboTHhI ¢
OIIEpallMOHHBIMU CUCTEMaMHU U OCHOBHBIMU BHJIaMH IIPOTPaMMHOIO
oOecrniedeHus Ui pelieHus: yueOHbIX 3a/1a4 M0 BbIOpaHHOU
CrelMaaInu3annun

IIo Teme ((TCOpeTI/I‘{CCKI/Ie OCHOBBEI HH(pOpMaTI/IKI/I»

2.1

[ToHnMaHMe OCHOBHBIX MPUHIMIIOB JUCKPETU3AIMH PA3IMYHbIX BUJOB
uH(pOpMaINY; yMEHUE ONpPeAeTATh HH(OPMAIIMOHHBIN 00beM
TEKCTOBBIX, T'paUUECKUX U 3BYKOBBIX JAaHHBIX ITPH 33aHHBIX
napameTpax JUCKpeTH3alH




YMeHue cTpouTh HEpaBHOMEPHBIE KO/IbI, IOy CKAIOIINE OJIHO3HAYHOE
JEKOIMpOBaHUE cO0OIeHNHT (Tpe(hUKCHBIE KOJIBI); UCIIOIb30BaTh
MPOCTEUIIHNE KO/bI, KOTOPbIE MMO3BOJISIOT OOHAPYKUBATh U UCIIPABIISATH
OLIMOKM IIpU Nepeade JaHHbIX

2.2

BitageHue TeopeTHYECKUM arapaToM, MO3BOJISIONIMM OCYILECTBISTh
2.3 MPEJCTaBICHUE 3aJJaHHOT0 HATYPaJbHOTO YHCIIA B PA3TUYHBIX
CHCTEMax CUUCIICHUSI

Bnaz[eHHe TCOPCTUYUCCKHUM alllrapaToM, IMO3BOJIAIOIINM BbIIIOJIHATH

2.4 IpeoOpa3oBaHus JIOTHYECKUX BBIPAXKEHUH, HUCII0JIb3Ysl 3aKOHBI alnreopsl
JIOTUKHU
3 ITo reme «MHpOpMaLIIOHHBIE TEXHOIOTHUI

YMeHHe c03/1aBaTh CTPYKTYPUPOBAHHBIEC TEKCTOBBIE JOKYMEHTBI U
3.1 JEMOHCTPALIMOHHBIE MAaTEPUAIIBI C MCIIOJIb30BAHUEM BO3MOKHOCTEN
COBPEMEHHBIX MPOTrPAMMHBIX CPEJCTB U 00IaYHBIX CEPBUCOB

VMeHHe UCIOIIB30BaTh TAOIMYHbIC (PENAIOHHbIC) 0a3bl TAaHHBIX, B
39 YAaCTHOCTH, COCTABIISITh 3aIIPOCHI B 0a3aX JaHHBIX (B TOM YHCIIC

' BBIYHCIISIEMBIE 3aIIPOCHI), BBIIOIHATH COPTHPOBKY M MOKMCK 3aIucei B
0a3e JaHHBIX, HAMIOJIHATH pa3paboTaHHYI0 0a3y JaHHBIX

YMeHHe UCTIoNIb30BaTh 3JIEKTPOHHbIC TAaOIUIIBI I aHAJIH3A,

33 Npe/ICTaBICHHsS U 00PaOOTKHU TAaHHBIX (BKJIFOUYAsi BBIYUCICHUE CYMMBI,

' CpeaHero apupMeTHIeCKOro, HAanOOJIBIIEr0 ¥ HAMMEHBILETO 3HAYCHHI,
pelIeHUe YpaBHCHUI)

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

Kox |IIpoBepsiemblii 3JIeMEHT COePKAHUSA
1 |Ludposas rpaMOTHOCTh
11 [Tpununs! paboTel KommnbloTepa. IlepconanbHblii kKomnbroTep. Bei6op
" | kKoH(uUrypanuKy KOMIbIOTEPA B 3aBUCUMOCTH OT pelIaeMbIX 3a/1a4
OCHOBHBIE TEHJICHIIUU Pa3BUTHs KOMIIbIOTEPHBIX TeXHOJIOTUH. [TapamnensHbie
1.2 | Bbruncienus. MHoromnpoueccopHsle cucteMbl. CynepKOMIbIOTEPHI.
MukpoxoHTpoJuiepsl. POOOTH3MpOBaHHbBIE TPOU3BOICTBA
daiinosas cucrema. [Touck B (aitnoBoii cucreme. Opranu3zanus XpaHeHus U
1.3 | 00paboTKH TaHHBIX C HCIIOJIF30BAaHIEM HHTEPHET-CEPBUCOB, O0JIAYHBIX TEXHOJIOTHIMA
Y MOOMJIBHBIX YCTPOUCTB
2 | Teopetnueckre OCHOBBI HHPOPMATUKU
21 WNudopmanus, nanHble U 3HaHUS. Y HUBEPCAIbHOCTD TUCKPETHOTO MPEICTaBICHHUS
| uadopmanuu. /[BonyHOe KOTUPOBaHHE
2.2 | PaBHOMepHBIE U HEpaBHOMEPHBIE KO/bI. Y cioBre PaHo
23 [Moaxoas! k m3mMepenuto napopmaiuu. CynHocTs 00beMHOTO (a71(aBUTHOTO)

MOJIX0/1a K U3MEPEHUI0 NHPOPMALIH, ONpeieJieHne OUTa ¢ TOUKU 3pEHUs




a(aBUTHOTO TTOJIX0/1A, CBSI3b MEXKY pazMepoM andaBuTa U HHPOPMAITHOHHBIM
BECOM CHMBOJIA (B MPEAIMOJIOKEHHH O PABHOBEPOSTHOCTH ITOSIBIICHUSI CHMBOJIOB),
CBSI3b MEXKY SAMHHUIIAMH W3MepeHust nHpopMmaruu: our, 6aiit, Koaiir, Moaiir,
I'Gaiir. CymHOCTh COAEPIKATEIILHOTO (BEPOSITHOCTHOTO) MOX0/1a K H3MEPEHHUIO
nH(pOpMaINH, onpeeNieHrue OUTa C MO3UIIUU COJEPIKAHUS COOOIIEHUS

2.4

WNudopmannonnsie nporeccol. [lepenaua nadopmarun. VIcTOYHNK, TPUEMHIK,
KaHaJl CBS3M, CUTHAJI, KoJupoBaHue. MckaxkeHre nHpopMalnuu npu nepepaye.
CKopocCTb nepeauu JaHHbIX [0 KaHaTy CBsI3U. XpaHeHue nHpopMalmu, 00beM
[aMATH

2.5

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX B3auMoJieiicTBre. CUCTEMBI YIIPaBICHUSI.
VYnpasnenue kak nHpopMannoHHbId mpouecc. OOpaTHas cBA3b

2.6

Cucremsl curicnienus. PazBepHyTas 3anuch HENbIX U JPOOHBIX YUCEI B
IIO3UIIMOHHBIX CUCTEMAX CUUCIICHUA. CsolicTBa HOBI/IHHOHHOﬁ 3aIIMCHU Yurciia.
KOJMYECTBO U] B 3aMUCH, MPU3HAK JISTUMOCTH YHCIIa HA OCHOBAHUE CUCTEMBI
CUHCIICHUSI. AJITOPUTM TE€PEBOA 1IEJIOTO YUCia U3 P-U4HOM CUCTEMBI CUHCIICHUS B
JECSITUUHYI0. AITOPUTM IepeBoJia KOHEUHOU P-uuHOi 1poOH B 1ECATUUHYIO.
AJNTOPUTM NIEPEBO/IA LIETIOTO YHUCIIA U3 IECATUYHON CUCTEMBI CUMCIICHUS B P-
n4Hyt0. JIBoMyHas, BOCbMEpHYHAs U MIECTHAAIIATEPUYHAS CUCTEMbI CUMCIICHUS,
MIEPEBOJT YHCEN MEX/Ty STHMH cUCTeMaMu. ApudMeTHIecKre onepanin B
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

2.7

HpeI[CTaBJIGHI/Ie LCJIBIX U BEHICCTBCHHBIX YUCCII B ITAMATU KOMIIBIOTCPA

2.8

Komupoanue tekcroB. Komnposka ASCIIl. OnrobaiiTHbie KOaupoBKU. CTaHAapT
UNICODE. Konuposka UTF-8. Onpenenenuie nHpopManoHHOTo oobemMa
TEKCTOBBIX COOOIIEHUI

2.9

Konuposanue nzobpaxenuit. Onenka MHGOPMAIMOHHOTO 00beMa pacTPOBOTO
rpaduyeckoro n300pakeHus MpH 3a1aHHOM pa3pelleHnud U TIIyOuHe KOJIUPOBAHUS
uBeta. Konupoanue 3Byka. OnieHka HHPOPMALMOHHOTO 00beéMa 3BYKOBBIX JIAHHBIX
IIPH 33/1aHHBIX YaCTOTE TUCKPETU3ALUU U Pa3psSAHOCTH KOJUPOBAHUS

2.10

Anre6pa noruku. BeickaspiBanus. Jloruueckue oneparnuu. TaOauibl HCTHHHOCTH
JIOTHYECKUX ONEPALUM «IU3BIOHKIN, KKOHBIOHKIUDY, KHHBEPCHUS,
CMMIUIMKALUD», «OKBUBAJICHLIU». Jlorndeckue BoIpakeHus. Beruncienue
JIOTUYECKOT'0 3HAYEHUSI COCTABHOTO BBICKA3bIBAHUS IIPU U3BECTHBIX 3HAYEHUAX
BXOJISIIIUX B HETO 3JIEMEHTAPHBIX BHICKA3bIBaHUN. TabIUIIBl HCTUHHOCTH
JIOTHYECKUX BBIpaXEHUH. JIornueckue onepanuy U onepanuy Hal MHOXKECTBAMH.
ITpumepbl 3aKOHOB anreOphl JOTMKH. DKBUBAJICHTHBIE TPE0OPa30BaHUS JIOTHYECKUX
BbIpakeHui. Jlornueckue Ppynkunu. [loctpoeHne 10ruueckoro BeIpaxeHus ¢
JTaHHOM Tabnuiel ucTuHHOCTH. Jlornueckue aineMeHTs Komnblorepa. Tpurrep.
Cymmarop. ITocTpoeHne cxeMbl Ha JIOTHYECKUX 3JIEMEHTAX IO JIOTHYECKOMY
BBIPAKEHUIO. 3aIlCh JIOTMYECKOT0 BBIPAXKEHMS 110 JIOTHUECKOHN cXeme

WHudopmanoHHbIe TEXHOJIOTUU

3.1

TexcToBblit ponieccop. Penaktuposanue u popmatupoBanue. [Iposepka
opdorpacduu u rpammaruku. CpecTBa MOMCKa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnonp3oBanue ctuneil. CTpyKTypUpOBAHHBIE TEKCTOBBIE
nokymeHTbl. CHOckH, ornasnenue. O0naunbie cepBuchl. KonektuBHas padota ¢
JNOKYMEHTOM. HCTpYMEHTBI PELICH3UPOBaHUs B TEKCTOBBIX ITpoueccopax. [emnosas




nepenucka. Pedepar. [IpaBuna nuTHpoBaHUs HCTOYHUKOB U 0hOpMIICHUS
oubnuorpaduueckux ccpuiok. OdopmiieHre CIUcKa JINTepaTyphl

11-1 kjaace

IIpoBepsiemblie TpeOGoBaHuA K pe3ybTaTtam ocBoeHuss OOII

Ko .
I (l)lBe AEMOLO IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM

posep o0pa3oBaTe/IbHOM NMPOrPpaMMbl CPeHEro o01ero 00pa3oBaHus
pe3yjabTarta

1 [To Teme «I{udpoBas rpaMOTHOCTHY

Hanuuue npeacraBieHnit 0 KOMIBIOTEPHBIX CETSIX U UX POJIH B
11 COBPEMEHHOM MHpe; 00 OOIIMX MIPUHLIMIIAX pa3pabOTKU U
(YHKLIMOHUPOBAHUS UHTEPHET-IIPUIIOKEHUN

YMeHne OpraHu30BbIBaTh JJMYHOE HH(POPMALIMOHHOE ITPOCTPAHCTBO C
HCIIOJIb30BaHUEM PA3JIMYHBIX CPEACTB LIU(PPOBBIX TEXHOJIOTUH;
HNOHUMaHHE BO3MOXHOCTEH U(PPOBBIX CEPBUCOB rOCYAaPCTBEHHBIX

1.2 ycayT, TU(POBEIX 00pa30BaTEIbHBIX CEPBUCOB; TOHUMaHUE
BO3MO>KHOCTEM M OTpaHUYEHUN TEXHOJIOTMH NCKYCCTBEHHOI'O NHTEIUIEKTA
B Pa3JIMYHBIX 001aCTAX; HAIUYUE NPEACTABICHUHN 00 UCIOIb30BaHUHI
UH(POPMALIMOHHBIX TEXHOJIOTUH B Pa3IMUHBIX MPOo(hecCHOHAIBHBIX chepax

2 ITo Teme «Teoperndeckre OCHOBBI UH(OPMATUKI»

Branenue TeopeTudeckiM anmnapaToM, HO3BOJISIOLIUM ONPEAETATh
2.1 KpaTyaiiuii myTh BO B3BEIIEHHOM Ipade U KOJINYECTBO MyTel MEXIY
BEpILIMHAMU OPUEHTUPOBAHHOTO ALUKINYECKOro rpada

3 [To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

YMeHue 4yuTaTh U MOHUMATh IPOTPaMMBI, PEATU3YIOIIE HECTOKHbIC
AIITOPUTMBI 00PaOOTKH YMCIIOBBIX U TEKCTOBBIX JTAHHBIX (B TOM YHCIIC
MAacCCHBOB U CUMBOIIbHBIX CTPOK) Ha BEIOPAHHOM ISl H3YUCHUS
YHUBEPCAIBLHOM sI3bIKE TIPOrPaMMUPOBaHHUsI BEICOKOTO ypoBHs ([Tackais,
3.1 Python, Java, C++, C#); yMeHHe aHaTU3UPOBATh AITOPUTMBI C
UCIIOJIb30BaHUEM TaOJIUI] TPACCHPOBKH, OMPEACISTH 0€3 UCTIOIb30BAHUS
KOMITBIOTEpA PE3YJIbTAThI BBIMOIHEHHUS HECIIOKHBIX TIPOTPaMM,
BKJTFOUAIOIIUX IMKJIBI, BETBJICHHS U IOANPOTPaMMBI, TIPU 33/1aHHBIX
UCXOJIHBIX TAHHBIX

YMenne MoIu(pHIIMPOBATH TOTOBBIE IPOTPAMMEI IS PEIIEHHS HOBBIX
3.2 3aj1a4, UCI0JIb30BATh MX B CBOMX MPOrpaMMax B Ka4eCTBE MOIMPOrpaMM
(mporenyp, GyHKIHIA)

YMeHHe peann30BaTh dTarbl PEIICHUS 3a/1a4 Ha KOMITBIOTEPE; YMEHUE
peaT30BbIBATh HAa BEIOPAHHOM ISl H3YUCHHS S3bIKE MPOTrPAMMHUPOBAHHUS
3.3 Beicokoro ypoBHs ([Tackans, Python, Java, C++, C#) TUIOBbIC aJITOPUTMBI
00pabOTKH YKCEIT, YHCIOBBIX MOCIIEA0BATEILHOCTEH 1 MACCHBOB:
NPE/ICTAaBICHNUE YMCIIa B BUIC HA0Opa MPOCTHIX COMHOXKHUTEIICH;




HaXO0XJICHHE MaKCUMaJIbHO#M (MHHUMAaJIbHOM) IIU(PBI HATYPAIBHOTO
YHCIIa, 3aMCAHHOTO B CUCTEME CUHCIICHHSI C OCHOBaHUEM, HE
npesbimaromuM 10; BeranciaeHne 0000IEeHHBIX XapaKTePUCTHK
9JIEMEHTOB MaCCHBa MJIM YUCIIOBOM MOCIIEI0BATEIBHOCTH (CyMMBI,
NPOM3BEACHUS CPEIHEro apu(pMETUYECKOT0, MUHUMAIIBHOTO U
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, yIOBJICTBOPSIOMINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY 3JIEMEHTOB MacCHBa

4 [To Treme «MHPOpMAIIIOHHBIE TEXHOIOTUI

VMeHHe UCTI0b30BaTh KOMITBIOTEPHO-MATEMaTHYECKUE MOJICIH LIS
aHanmm3a 00bEKTOB U MPOIECCOB: (POPMYIUPOBATH LIE€Th MOACIHPOBAHUS,

4.1 BBIINIOJIHATE aHAJIU3 PE3YJIbTATOB, IOJYYCHHBIX B X04€ MOACIIMPOBAHMA,

OLCHUBAThb aICKBATHOCTb MOJCIN MOACITIUPYEMOMY 06"I>GKTy HnIn
IIpoueccy, NpeaACcTaBILATh PE3yJIbTAaThl MOACIHMPOBAHUA B HATTIAAHOM BUC

IIpoBepsieMble 31eMEHTHI COAePKAHUS

Kox

IIpoBepsieMblii 3JIeMeHT copepPKAHUS

1

udposas rpaMOTHOCTH

11

[IpuHIMIIBI TOCTPOEHUS U aNlapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Ceresble nmpotokoiibl. Cets UHTEpHET. Anpecanus B cetu MHTepHer. Cucrema
JIOMEHHBIX UMEH

Teopernueckne 0CHOBbI HHPOPMATHKU

2.1

Monenu u MmoaenupoBanue. Llenn monenupoBanus. COOTBETCTBUE MOJENIN
MOJIETUPYEMOMY OOBEKTY WM npoleccy. dopMann3anus IpUKIaJHbIX 3a1a4.
[IpencraBnenue pe3ynbTaTOB MOJICIUPOBAHUS B BUJIE, YA0OHOM ISl BOCIPUSATHS
yesoBekoM. [ paduueckoe mpescraBieHre JaHHbIX (CXeMbl, TaOIHIIbI, TpaduKn)

2.2

I'padbr. OcHoBHBIE OHSTHS. Bunbl rpados. Pemenne anroputMuyeckux 3aaad,
CBSI3aHHBIX C aHATMU30M rpadoB (IIOCTPOCHHE ONTUMATBHOTO MYTH MEK/TY
BepIIMHAaMU Ipada, orpeeseHre KOJUYEeCTBA Pa3IMuHbIX MyTeld MexXIy
BEpIIMHAMH OPUEHTUPOBAHHOTO AlUKINYECKOTO rpada)

2.3

JepeBps. bunapHoe nepeBo. IMCKpETHBIE UTPBI IBYX UTPOKOB C TIOJIHON
uHpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB, ONMCAHUE CTPATEIUU
Urpbl B TabnuyHoOM popme. Bourpeimnsie ctpareruu. Mcenonb3oBanue rpadoB u
JIepEBBLEB MPH OMUCAHUU 0OBEKTOB M MPOLIECCOB OKPYKAIOIET0 MUpa

AJTOpUTMBI M TPOrPaMMHUPOBAHNE

3.1

Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB padOThI MPOCTEUIINX aITOPUTMOB
YIPaBIEHUS UCIIOIHUTEISAMHI U BBIYUCIUTENBHBIX aIrOpUTMOB. OnipeneneHue
MCXOJHBIX IaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TPeOyeMblil pe3ysibTar

3.2

DTanel pelieHus 3a1a4 Ha KoMIbioTepe. S3bik mporpammupoBanus ([Tackais,
Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIIUH SI3bIKA MPOTPAMMHUPOBAHUSL.
Tunel TaHHBIX: [IEJIOYUCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIBHBIE, IOTHYECKHE.
Bersnenus. CocraBuble ycnoBus. L{ukiel ¢ ycnoBuem. L{UKIIbI 10 EpeMEHHOM.
Hcnonb3oBanue TabiuI TPaCCUPOBKH




Pa3paboTka 1 mporpaMMHasi peajn3anus aIroOpUTMOB PEIICHHS THIIOBBIX 33124
0a3oBoro ypoBHsi. [Ipumepsl 3a1a4: anropuTMbl 00pabOTKH KOHEYHOU YHCIIOBOI
MOCJIC0BATEIBHOCTH (BBIYHUCIICHHE CYMM, TIPOU3BEICHUH, KOJIIMUECTBA 3JICMEHTOB C
3.3 | 3aaHHBIMH CBOICTBaMHU), AITOPUTMBI aHAIIU3A 3aIHCH YHCEIl B IO3UIIMOHHOI
CHCTEME CUHMCIICHUS, AITOPUTMbI PEILICHUS 33/1a4 METOIoM Tiepebopa (mouck
HanOOJIBILEr0 OOLIEro JEHUTENs BYX HATYPAJIbHBIX YKCEll, IPOBEPKa Yucia Ha
pOCTOTY)

O06paboTka CUMBOJIBLHBIX JJAaHHBIX. BCTpoeHHbIE GYHKINU S3bIKA

3.4
MIPOrpaMMHUPOBAHUS JIJIs1 00paOOTKH CUMBOJIBHBIX CTPOK

Tabnuunble BeTMYMHBI (MACCHBBI). AJITOPUTMBI PA0OTHI C DJIEMEHTAMH MAaCCHBA C
OJTHOKPATHBIM ITPOCMOTPOM MAacCHBa. CYMMHUPOBAHKE 3JIEMEHTOB MAacCHBA, MTOJICUET
KOJINYECTBA (CyMMBI) 3JIEMEHTOB MacCHBA, yIOBJICTBOPSIOIINX 33JaAHHOMY
YCJIOBHIO, HAXOXKICHUE HANOOIbIIETO (HAMMEHBILIET0) 3HAUCHHUS SJIEMEHTOB

3.5 |MaccuBa, HaX0XJIEHHE BTOPOTO MO BEIIMYMHE HAHOOIbIIEr0 (HAMMEHBILIETO)
3HAYEHHUS, JIMHEWHBII ITOKUCK DJIEMEHTA, IIEPECTaHOBKA JIEMEHTOB MacCHBa B
obparaoM nopsike. COpTHPOBKA OJJHOMEPHOTO MaccuBa. [IpocThie MEeTO b1
COPTHPOBKH (HapUMeEp, METOI ITy3bIPbKa, METO BBIOOPA, COPTHPOBKA BCTABKAMH).
[Tognporpammsl

4 | UadopManmoHHbIE TEXHOJIOTHH

AHanu3 nanHbiX. OCHOBHBIC 33/1a4 aHAIM3a JaHHBIX: POTHO3UPOBAHUE,
KJIacCUUKAINS, KIIaCTepU3aIns, aHAIA3 OTKIOHEeHUH. [locaenoBaTeIbHOCTh

4.1 |peuieHus 3aa4 aHAIM3a TaHHBIX. COOP TIEPBUYHBIX JIAHHBIX, OYMCTKA U OIICHKA
Ka4yecTBa JIaHHBIX, BEIOOP U (MIJIHM) TIOCTPOCHUE MOJIEIH, TpeoOpa3oBaHue JaHHbIX,
BU3YaJIM3alus JaHHBIX, HHTEPIIPETalUs Pe3yIbTaTOB

Ananuz JaHHBIX C TIOMOIIBIO DJICKTPOHHBIX Ta6J'II/II_I. Brrunciaenue CYMMBI, CPECAHETO

4.2 o
apI/I(l)MeTI/ILIeCKOFO, HaMOOJIBIIIEr0 ¥ HANMCHBILIETO 3HAYCHU I Jruaria3oHa

KomMmnbrorepHo-mMaremMaTniyeckue Mo, JTanbl KOMIIbIOTEPHO-MAaTEMAaTUYECKOTO
4.3 | MomenupoBaHUs: TOCTAHOBKA 3a/1a4H, pa3paboTKa MOJIENH, TECTUPOBAHHE MO/IEIH,
KOMITBIOTEPHBIM 3KCIIEPUMEHT, aHAJIN3 PE3YyJIbTaTOB MOJAECIUPOBAHUS

4.4 | YucneHHoe pellieHne YpaBHEHHUH C MOMOIIBIO [10/100pa napameTpa

Tabmuunble (pensunoHHbIe) 0a3bl JaHHBIX. TabmuIa - MpecTaBIeHHe CBEICHUI 00
OJTHOTUIHBIX 00bekTax. [lone, 3anucek. Kimtou Tabnuiel. Pabota ¢ roroBoii 6a30it
TaHHBIX. 3anojgHeHue 6a3bl NaHHBIX. [lonck, copTUpoBKa U (GUIBTpaLUs 3arucei.
3arpocsl Ha BEIOOPKY JaHHBIX. 3alpockl ¢ MapameTpamMu. Beraucisemsie noss B
3ampocax. MHorotabau4YHbIe 0a3bl JAHHBIX. THIIBI CBSI3EH MEXIY TaOIHIIaMHU.
3anpockl K MHOTOTAaOJIMYHBIM 0a3aM JaHHBIX

4.5

IIposepsiembie Ha EI'D no ungopmaruke
TpeOdoBaHus K pe3yabraram ocBoenus OOII

COO



Js mposeneaust EI'D mo nHbopMaTHKe UCIOIB3YETCs epedeHb (KoaupuKaTop)
npoBepseMbIx TpeboBanuii k pesynbratam ocsoeHus: OOIT COO u nepedyeHp 3IeMeHTOB

COACPpIKaHNA.

Iepeuyens (koguduKaTop) NpoBepsieMbIX TpedoBaHMii K pesyabTaTam ocBoeHust OOII

COO

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUS K NPeAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMBbI CpeHEro oo1ero
o0pa3oBaHus

1.

3HaTh (MIOHUMATh)

11

[ToHnMaHre OCHOBHBIX MTPUHIIUIIOB YCTPOHCTBA U ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX 1 MOOUJIBHBIX KOMIIbIOTEPOB; TEHACHIIUN
Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIa/IEHNE HaBbIKaMH padOThI €
OIEPALIMOHHBIMUA CUCTEMAaMH U OCHOBHBIMH BHJIaMH ITPOIPAMMHOTO
oOecrnieueHus JUisl pelieHns y4eOHbIX 3a7a4 110 BHIOpaHHOU
crienManu3alnuu

1.2

Hanuuue npeacraBieHnii o 6a30BbIX NPUHIMIIAX OPraHU3ALUU U
(GYHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

1.3

[TorrMaHre OCHOBHBIX MTPUHIIMIIOB JUCKPETU3AIMH PA3IMYHBIX BUIOB
uHpopmanuu

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB 00PAOOTKH YMCIOBOU U TEKCTOBOM
uHbopMaIHu (3anKch YUCEI B O3UIIMOHHON CHCTEME CUUCIICHUS,
JIEIIMMOCTb LIEJIBIX YHCEN; HAX0KIEHUE BCEX MPOCTHIX YMCEN B 3a/1aHHOM
JrarnasoHe; 00paboTka MHOTOPa3psIHBIX LIEIbIX YHCEIT; aHAIU3
CHMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB ITOMCKA U COPTUPOBKH

1.5

3HaHue q)YHKHI/IOHaJ'[BHI)IC BO3MOXHOCTH MHCTPYMCHTAJIBHBIX CPCIACTB
cpensl pa3paboTKu

1.6

BrnageHne OCHOBHBIMH CBEIEHUSMHU O 0a3ax JaHHBIX, X CTPYKTYpE,
CpecTBax CO3/IaHus M padOThl C HUMU

1.7

ITonnMaHne BO3MOKHOCTEN ¥ OTPaHUYECHHM TEXHOJIOTUI
UCKYCCTBEHHOT'O MHTEJJIEKTA B Pa3IMYHBIX 00J1aCTAX; HATUYHUE
MpeJICTaBICHU 00 UCITOIb30BAHUN HH(OPMALIMOHHBIX TEXHOJIOTUH B
Pa3INYHBIX MPOPECCUOHATBHBIX chepax

1.8

Biranenne TeopeTnyeckum anmnapaTroM, NO3BOJSIOIINM OCYIIECTBIIATh
IIPEJICTaBICHUE 33JaHHOTO HAaTypaJIbHOIO YMCIIA B PA3JINYHBIX CUCTEMAX
CUMCJICHUS; BBITOIHATH IPE0OPa30BaHUSI IOTUYECKUX BBIPAXKEHHIA,
UCTIONB3Y$ 3aKOHBI alIreOpbl JIOTHKH; ONPEAeNaTh KpaTyalIinii My Th BO
B3BEIIEHHOM rpade 1 KOJIMYECTBO IMyTeH MEXIy BepIIMHAMU
OPUEHTHPOBAHHOT'O AlIMKINYECKOTO0 rpada

YmMmern

2.1

YMeHHe UCTIOIb30BaTh KOMIIBIOTEPHO-MAaTEMATHUECKHUE MOACIIU TS
aHayM3a 00bEKTOB U MPOLECCOB: (POPMYITUPOBATH 11€JIb MOIETHUPOBAHUS,




BBITIOJIHATH aHAJIU3 PE3YJIbTATOB, ITOJIYUYECHHBIX B XOAE MOAECIUPOBAHNUS;
OLICHUBATh aJIEKBATHOCTh MOJEIU MOJICTUPYEMOMY OOBEKTY WIIH
MPOLECCY; MPEACTABIATh PE3YJIbTATHI MOJICIMPOBAHUS B HATJISTHOM BUJE

2.2

YMeHue KiaccupUIMpoBaTh OCHOBHBIC 3a/1au aHAU3a TAHHBIX
(mporuo3upoBaHue, KiacCUPUKAIHs, KIACTCPH3ALHs, aHAIH3
OTKJIOHCHHUH); IOHMMATh [OCIIC0BATEIBHOCTD PEIICHHS 33/1a4 aHaI13a
JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OYMUCTKA U OLICHKA Ka4eCTBa JaHHBIX,
BBIOOD M (WJIM) MOCTPOCHUE MOJICITH, IPEOOpa30BaHNUE JaHHBIX,
BU3YaJI3aLUsl JAHHBIX, HHTEPIIPETALIUS PE3YJIbTATOB

2.3

YMmenue onpeneisTh MHPOPMAMOHHBI 00beM TEKCTOBBIX, IpadUUecKux
Y 3BYKOBBIX JAHHBIX MIPH 33JJaHHBIX [TapaMeTpax JUCKPETU3aIIH.
YMeHue onpenensTh CPEAHIOI CKOPOCTh MEPEIayu JaHHbIX, OLIEHUBATh
M3MEHEHUE BPEMEHU TIepeIauu Mpu U3MEHEHUH NH(HOPMAITHOHHOTO
o0beMa JTaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

2.4

YMeHHne cTpoUuTh KoJl, 00eCreUrBarOINi HAMMEHBIITYI0 BO3MOXKHYIO
CPEJHIO0 JUTMHY COOOILEHNUS IPU U3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHHe UCTIONb30BaTh NP PEIICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHOM
3aIUCH YHCEl, AITOPUTMBI TIOCTPOCHHUS 3aIIMCH YHUCJIA B TIO3UITHOHHOM
CUCTEME CUHCIICHUS C 33JJaHHBIM OCHOBAaHUEM U IMOCTPOCHHUSI YUCIIA TIO
CTpOKE, COJeprKalllel 3aKuch 3TOr0 YUCIIa B TO3ULMOHHON cucTeMe
CUMCIICHUS C 33/IaHHBIM OCHOBaHHEM; YMEHHUE BBITIOJIHATD
apudMeTUYECKHE OTepaIliy B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

2.6

YMeHue CTpouTh JJIOTUYECKOE BhIPaKEHHUE B TU3bIOHKTUBHON U
KOHBIOHKTHBHOM HOpMaJIbHBIX (OpMax 1o 3alaHHOMN Tabnuie
MCTUHHOCTH; UCCIIE0BATh 00JaCTh UICTUHHOCTH BBICKA3bIBAaHUS,
COJIEPIKalIET0 MEPEMEHHBIE; PEIIATh HECIOXKHBIE JIOTUUECKUE YPAaBHEHUS

2.7

YMeHue pemath anropuTMHUYECKUE 3aJa41, CBA3AHHBIE C AaHATM30M
rpadoB (3a1a4u MOCTPOCHHUS ONTUMAITBHOTO ITyTH MEX/TY BEpIIMHAMHU
rpada, onpeaenaeHns KOJINYeCTBA Pa3IMUHBIX MyTel MEXIy BEpLUIMHAMU
OPHEHTHPOBAHHOTO AIMKINYECKOTo rpada)

2.8

YMeHME UCIOIb30BaTh AEPEBb IIPU aHATIU3€ U TIOCTPOECHUN KOJIOB U IS
IpeJICTaBICHNs apu(PMETHUECKUX BbIPAXKEHHM, IIPU PEIICHNUH 3aa4
[IOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH ACPEBO UIPHI 10 3aJaHHOMY
aIrOpUTMY; pa3padbaTbIiBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETHUIO
UTPBI

2.9

YMenue AHAJIIU3UPOBATH AJITOPUTMBI C UCITIOJIb30BAHUCM Ta6J'II/II_[
TPACCUPOBKHU; ONIPEACIIATH 0e3 UCIOJIb30BaHU KOMIIBIOTEPA PE3YJILTAThI
BBITIOJIHCHHUA HECCJIOKHBIX IMTPOTpaMM, BKIIHOYAKOIINUX [MUKIIbI, BETBJICHUA U
noarnporpamMmsal, IMMpH 3alaHHBIX UCXOAHBIX TaHHBIX

2.10

YMeHue ornpenensaTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX
AITOPUTMOB (CYMMHPOBaHHE dJIEMEHTOB MAaCCHBa, COPTHPOBKA MacCHUBa,
nepeOOPHBIC ATOPUTMBI, IBOUYHBIN MOMCK) M PUBOUTE IIPHMEPHI
HECKOJIBKUX aJITOPUTMOB Pa3HOM CII0KHOCTH ISl pELIEHUs OAHOM 3a7aun
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BraaeHne yHHBEPCATBHBIM SI3IKOM IIPOrPAMMHUPOBAHHS BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npencraBieHusiMEu 0 0a30BBIX
THUIIaX JaHHBIX U CTPYKTYpax AaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIE
YIPABISIOIIUE KOHCTPYKIMH, YMEHHUE OCYIIECTBIATh aHAJIM3
IPEI0KEHHOMN TPOrPaMMBI; ONIPEAEIATh PE3yIbTaThl pAOOTHI
[POrpaMMEI [IPH 3aJaHHBIX KCXOMHBIX JAHHBIX, OIPEICIATh, IPU KAKMX
HCXOJIHBIX JJAHHBIX BO3MOKHO ITOJIyYCHHUE YKA3aHHBIX PE3y/IbTaTOB;
BBISABJISATH JIaHHBIE, KOTOPBIE MOTYT IIPUBECTH K OLIMOKE B paboTe
pOrpamMMbI; GOPMYITHPOBATH MPEATOKEHHUS [0 YIYUIICHUIO
IPOrpPaMMHOI0 KOJa

212

YMeHue peatn30BbIBaTh Ha BEIOPAHHOM JIJIS U3YYCHHUS SI3BIKE
nporpaMMHpoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIC AJITOPUTMBI 00PAOOTKH YKCEIT, YUCIOBBIX
MOCJICI0BATEIPHOCTEH 1 MACCUBOB. IIPEJICTABJIICHHE YHCIIa B BUJC Ha0opa
IPOCTHIX COMHOKHUTENICH; HaX0KICHHE MAaKCUMaIbHOU (MHHUMAITLHOM)
U (psl HATYPAITBHOTO YHCIIA, 3aMIMCAHHOTO B CHCTEME CUHCIICHUS C
OCHOBaHHEM, HenpeBbImamuM 10; BerarciIeHne 0000IIEHHbBIX
XapaKTePUCTHK AJIEMEHTOB MacCHBA WJIM YUCIIOBOU ITOCIIEIOBATEIILHOCTH
(CyMMBlI, TPOM3BEICHHS CPEHET0 apU(METHIECKOT0, MUHUMAIBHOTO
MaKCHMAaJIbHOTO 3JICMEHTOB, KOJIMYECTBA AJICMEHTOB, Y IOBJICTBOPSIFOIIIX
3aJIaHHOMY YCJIOBHIO); COPTHPOBKY 3JICMEHTOB MAaCCHUBa; YMCHUE
UCIIOJIb30BaTh B IPOrpaMMax JaHHBIC PA3IMYHBIX THIIOB C yUETOM
OrpaHMYCHUHN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHUH, IPUMECHSTH IIPH
peIICHUH 3a/1a4 CTPYKTYPBI JaHHBIX (CIIMCKH, CIIOBApPH, CTEKH, OUEPE/IH,
JIePEeBbsI); MPUMEHSTh CTaHAapPTHBIC U COOCTBEHHBIE TTOATPOTPAMMBI JIJIsI
00pabOTKN YHCIIOBBIX JIAHHBIX U CHMBOJILHBIX CTPOK; UCIIOJIB30BATh TPH
pa3paboTke mporpamm OUOIHOTEKH MOAMPOTPAMM; YMEHHE
UCIIOJTb30BATh CPEJICTBA OTIAJKH IMPOTPAMM B CpPeJie MTPOrPaMMHUPOBAHHUS

2.13

YMeHue UCToNb30BaTh 3JEKTPOHHbIE TAOIMIIBI U aHAIN3A,
HpeCTaBICHUST 1 00paOOTKH AaHHBIX (BKJIIOYAs BEIOOP ONTHMAILHOTO
pelIeHus1, OI00p JIMHUY TPEHIA, PEIieHHE 3a/1a4 TPOTHO3UPOBAHM);
YMEHHE UCTIOIb30BaTh TaOIMYHbIC (PEIAHOHHbIC) 0a3bl TaHHBIX U
CIIPaBOYHBIE CUCTEMBI

2.14

YMeHue opraHu30BbIBaTh JINYHOE UH(OPMAIIMOHHOE IPOCTPAHCTBO C
HCIIOJIb30BAaHUEM PA3JIUNYHBIX CPEACTB LU(PPOBBIX TEXHOJIOTUH;
MOHUMaHHEe BO3MOXXHOCTEH U(PPOBBIX CEPBUCOB rOCYAaPCTBEHHBIX
ycIyT, HUGPOBBIX 00pa30BaTENIbHBIX CEPBHCOB

IlepeyeHb 371eMEHTOB coAep:kaHus, npoBepsieMbIx Ha EI'D mo nngopmaruke

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 udposast rpaMOTHOCTH

OCHOBHBIG TCHACHIINU paSBI/ITI/ISI KOMHBIOTepHI)IX TCXHOHOFHﬁ. HapannenLHLIe
1.1 |Beuucienus. MHOTOMPOIIECCOPHBIE CUCTEMBI. PacnipeienieHHbIe BEIUNCIUTENbHBIE
CUCTEMBI 1 00paboTKa OOIBIINX JaHHBIX




1.2

[IpuHUKMITBI TOCTPOEHUS U annapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
Cetesble npoTokoisl. Cetb MuTEpHET. Anpecanus B cetu MuTepuer. [IpoTokosibl
creka TCP/IP. Cucrema nomenHbix uMeH. Paznienenue IP-cetn Ha mojceTs ¢
MTOMOIIBIO0 MAaCOK MOJICETEeH

1.3

daitnoBas cuctema. [louck B daitsmoBoit cucteme. [IpuHITMIIBI pa3MeIIeHHs |
MMEHOBaHU (aiiyioB B JONTOBpeMEeHHOM namsaTh. 111abaoHbI 1711 onMcanus rpymi
(aiinoB

1.4

CkopocTb nepenayu JaHHBIX. 3aBUCUMOCTb BPEMEHU IEpeaadu OT
MH(OPMAIIMOHHOTO 00beMa JaHHBIX U XapaKTePUCTUK KaHAIa CBSI3U

1.5

udpoBanue nanapix. CHUMMETpUYHBIE U HeCUMMeTpU4HbIe Udpbl. [Hudps
npoctoii 3amensl. [udp Le3aps. Hludp Bwkenepa. Anroputm mudpoBanus
RSA

1.6

Kozpl, no3posstonie oOHapy>KUBaTh U UCIIPABIATH OLIMOKH, BO3HUKAIOIIUE IIPH
nepenaye naHHbIX. Paccrostane Xommvuara. KonupoBanue ¢ moBTOpeHnEM OUTOB.
Koxpr Xommunra

Teoperuueckrue 0CHOBbI HHPOPMATHKU

2.1

JIBonuHOE KOAUpOBaHuE. PaBHOMEpHBIE M HEPAaBHOMEPHBIE KOJIbl. JlekoqupoBanue
COOONICHNH, 3aMMCaHHBIX C TIOMOIIHI0 HEPABHOMEPHBIX KOJOB. Y cioBue DaHo.
IlocTpoeHne 0HO3HAYHO AEKOANPYEMBIX KOZOB € IIOMOIIBIO I€peEBa

2.2

Teopernueckue moaxo/sl K olleHKe KoymuecTBa MHGopMaruu. EnnHunbt
U3MepeHus KounyecTBa MHPopMauu. AnpaBUTHBIA MOIX0] K OLIEHKE
KoJMn4yecTBa MHPOpMaLuu. 3aKOH aAJUTUBHOCTH HHPopmanuu. Popmyra XapTiu.
WNupopmanus u BeposatHocts. @opmyna [llenHona

2.3

Cucremsl curicnenus. PazBepHyTas 3amuch 1ENbIX U JPOOHBIX YUCEI B
MO3UIIMOHHOM cucTeMe cuucienus. CBOMCTBA MO3UIITMOHHON 3aMCH YHUCIIA!
KOJMYECTBO U(P B 3aMUCH, MPU3HAK JIETUMOCTH YHCIIa HA OCHOBAHHE CUCTEMBI
CUMCJIEHHUS. AJITOPUTM MEPEBO/IA LIEJIOT0 YKcia U3 P-M4HON CUCTEMBI CUUCIICHHS B
JECSITUUHYI0. AITOPUTM TMepeBo/ia KOHEUHOU P-muHOi 1poOH B 1ECATUUHYIO.
AJITOPUTM MTEPEBO/JIA LIEJIOT0 YHCIIA U3 JECATUYHOW CUCTEMBI CUUCIIEHUs B P-
nyHy1o. [lepeBoa KOHEUHON AecATUYHOM 1podu B P-nunyto. J[BonuHas,
BOCbMEPUYHAA U IIECTHAAUATEPUYHAS] CUCTEMbBI CUHUCIICHHUS, CBSI3b MEXAY HUMU.
Apudmerndeckre onepannuy B TO3UIIMOHHBIX CUCTEMaX CUUCICHUS

2.4

TpOI/I‘{HaSI YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO-,HGCSITI/I‘-IHaH cucrema
CUHCIJICHUA

2.5

Komuposanue tekctoB. Koguporka ASCII. OnHobaliTHRIe KOoqupoBku. CTaHIapT
UNICODE. Konuposka UTF-8. Onpeznenenrie nHpOopMamoHHOT0 00beMa
TEKCTOBBLIX COOOIIEHU

2.6

Koauposanue nzobpaxenuit. Onenka HGOpMaIMOHHOT0 00beMa rpadguyeckux
JAHHBIX MU 33JaHHBIX pa3pelleHuu U rIIyOnHe KOIupoBaHus 1BeTa. LIBeToBbIe
MOJIETH.

Konuposanue 3Byka. OrieHka nH(OpMAIMOHHOTO 00beMa 3BYKOBBIX JAHHBIX IPU
3aJaHHBIX 4aCTOTE JUCKPETU3ALUHN U Pa3psIAHOCTH KOJIUPOBAHUS




2.7

Anrebpa noruku. [Tonstue Bricka3piBaHus. Boicka3piBaTenbHbIe (HOPMBI
(mpenukater). KBaHTOPBI CyIIECTBOBAaHHS M BCEOOIIHOCTH.

Jlormueckme oncpanmru. Ta6J'II/H_[BI HCTHHHOCTH. Jlornueckue BbIPAKCHUA.
Jlornueckue TOXACCTBA. Jlornueckue OIrcpanuru 1 Oorcpanunu HaJl MHOKCCTBAMMU.

3aKkoHBI anreOpsl JIOTHKUA. DKBUBAJICHTHBIE TIPE0OPa30BaHMS JIOTHUECKUX
BbIpa)XeHUI. Jlornueckue ypaBHEHHs U CUCTEMbI YPABHEHUM.

Jlornueckue GpyHKIHMU. 3aBUCUMOCTH KOJIMYECTBA BOSMOXHBIX JIOTHYECKUX
GyHKIUH OT KOJIUYECTBA apIyMEHTOB.

Kanonuueckue Gopmbl JOTHUECKUX BBIPAKECHUIM

2.8

COBepI_HeHHBIe JAU3BIOHKTUBHBIC KOHbIOHKTHBHBIC HOPMAJIbHBIC (I)OpMBI,
AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6JII/IIIe HCTUHHOCTH

2.9

Jlornueckue 31€MEHThI B cocTaBe KoMibioTepa. Tpurrep. Cymmarop.
MHoropa3psansliii cymmarop. [loctpoenue cxem Ha JIOTHYECKUX 3JIEMEHTax 110
3aJIaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3alIUCh JOIMUECKOTO BBIPAXKEHUSI 110
JIOTHYECKON cXxeMme

2.10

Mopenu u moaenupoBanue. Llenn monenupoBanusi. AJEKBaTHOCTb MOJIEIIH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a1a4.
[IpencraBnenue pe3yabTaToOB MOACIUPOBAHUS B BUE, YIOOHOM ISl BOCTIPUATHS
yesoBekoM. ['paduueckoe mpeacTaBieHie JaHHbIX (CXeMbI, TaOIHIIbI, TpaGuKn).
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[IpencraBnenue HenbIX YUCEN B aMATH KoMIbloTepa. OTpaHUYEHHOCTh
JIMara3oHa Yucell Py OrPaHUYEHUN KOJIMYeCTBa pa3psanoB. [lepenonnenue
paspsAHOl ceTKU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBII OUT. J|BOMYHBIN
JOTIOJTHUTEIBHBIN KOJI OTPUIIATENIbHBIX Yncell. [Io0OUTOBBIE IOTHUYECKUE OTIepalIliu.
Jlornueckuii, apupmerrueckuit u nuknnyeckuii casuru. llnugposanue ¢
MOMOIIIbIO0 TOOUTOBOM onepanuu «uckiouarorniee NJIN»

2.12

HpeHCTaBHGHI/Ie BCIHICCTBCHHBIX YHCECJI B IIaMATH KOMIIBIOTEPA. 3Haqama;1 4acCTb U
MOpAIOK YUCJIA. ﬂI/IaHaSOH 3HAYCHUI BCIICCTBCHHBIX YHCCII. HpO6J’IeMH XpaHCHUA
BCIICCTBCHHBIX YHCECJI, CBA3AaHHBIC C OTPAaHUYCHHUEM KOJIMYCCTBA pa3psaa0B.
Brinonnenue onepaunﬁ C BCIICCTBCHHBIMHU 4K CJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHMCIICHUAX

2.13

I'padsl. OcHoBHbIe noHATHA. Buabl rpados. Onucanue rpados ¢ MOMOIIbIO
MaTpHUIl CMEXHOCTH, BECOBBIX MaTpPHII, CIIUCKOB CMEXHOCTH. Pemienue
ANITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHAIN30M rpadoB (ocTpoeHue
ONTUMAJILHOTO MyTH MEXAY BeplInHAMU Tpada, onpeieleHne KOJInuecTBa
Pa3IUYHBIX MTyTEH MEKAY BEPIIMHAMEI OPUEHTUPOBAHHOTO allUMKINYECKOro rpada)

2.14

Hepebs. bunapnoe nepeso. JlepeBbs noucka. Crioco0sl 06xo0/1a aepesa.
[IpencraBienue apupmMeTHUECKUX BbIpaXXeHUH B BUie AepeBa. Mcnonas3oBanue
rpadoB U IEPEBbEB MIPH OMHCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOLIETO MUPa

2.15

JIMCKpeTHbIE UTPBHI ABYX UTPOKOB ¢ ToNHOM nH(popmanueit. [loctpoenue nepena
nepedopa BapuaHTOB, ONMMHMCAHKUE CTPATETHH UTPHI B TAOIUYHOM opMme.
BbIMrpBIIHbIE ¥ IPOUTPBILIHBIE TO3ULHUNA. BBIUTPBIIHBIE CTpATEruu




2.16

CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTA. MieHTH(huKaus 1 MoucK n300pakeHui,
pacrno3HaBaHue Jull. Vcronb3oBaHHe METO/I0B UICKYCCTBEHHOT'O MHTEIIJICKTa B
oOyyaromux cucremax. Vcrnonp30BaHnue METOI0B HCKYCCTBEHHOTO MHTEIUIEKTA B
pobororexnuke. MaTepHer Bemeid. HeliponHsie cetn

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanuzaius NoHITHS aaroputMa. MammHa TeropyuHra Kak yHUBepcaabHas
MOJIEIb BBIYUCIIEHUN

3.2

OreHka CI0)KHOCTH BbIYUCIICHUH. Bpems paboThl 1 00beM UCTIONB3yeMOi
IaMATH, UX 3aBUCHUMOCTb OT pa3Mepa UCXOIHBIX JaHHbIX. OLeHKa
ACUMITOTUYECKON CIO0XKHOCTU QJITOPUTMOB. AJITOPUTMBI TIOJTMHOMHUAIBHON
cinoxkHoctu. [IepeGopHble anroputmsl. [Ipumeps! pa3nTuyHbIX aIrOPUTMOB
peuIeHus OHOM 3a/1a4¥, KOTOPBIE UMEIOT Pa3IN4HYIO CII0KHOCTb

3.3

OnpeneneHI/Ie BO3MOJXXHBIX PE3YyJIbTATOB pa6OTLI HpOCT@ﬁHIPIX AJIrOpuTMOB
YpaBJCHUA UCITOJTHUTCIIAMUA U BBIYHUCIIUTCIIbHBIX aJITOPUTMOB. OHpeIIGJIeHI/Ie
HCXOIHBIX JAaHHBIX, IIPU KOTOPLIX aJITOPUTM MOXKET O4aTbh Tpe6y€MbII>'I pe3yiabTaT

3.4

Asnroputmbl 00paO0OTKU HATYpPaAIBHBIX YHCEN, 3aIIMCAHHBIX B MO3UIIMOHHBIX
CHCTeMaX CUMCIICHHS: Pa30MECHUE 3alTUCH YMCIIa Ha OT/ACIbHBIC IIUDPBHI,
HAaxX0XKJICHHE CYMMBI M TIPOU3BEICHUS LU(P, HAXOKICHHE MaKCHMAIIbHOM
(MUHMMaJILHOM) IUQPBI.

[IpencraBienue Yncia B BUjIe HAOOpa MPOCTHIX COMHOXKUTEINEH. AITOPUTM
OBICTPOro BO3BEIICHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 33J]aHHOM JIHAIa30HE C
MIOMOIIBIO ANTOPUTMA «peneTo JparocheHar

3.5

MHOFOpEBpHI[HHe LeJIbIe YKCa, 3aJa4d JIMHHON apH(bMeTHKH

3.6

SI3pik iporpammupoBanus (I[Tackans, Python, Java, C++, C#). Tumbl 1aHHBIX:
[EJIOYKCIICHHBIE, BEIIECTBEHHBIC, CHMBOJIbHBIC, JIOTHUECKHE. BeTBIeHus.
Crnoxuble ycnoBus. Llukisl ¢ ycinoBueM. LUkib! 1o nepeMeHHOH.
OO0paboTka JaHHBIX, XpaHAMUXcs B (aiinax. TekcToBbIe H ABOUYHBIE (DaiIIbI.
daiinoBeie nepemeHHbIe ((paitoBsie ykazarenn). Urenue u3 daiina. 3anuch B
daiin.

Pa36uenue 3anaun Ha noazanauu. [loanporpammel (porenypsl 1 QYHKIUH).
Hcnonp30BaHue CTaHAAPTHOM OMOTMOTEKH SI3bIKa POTPAaMMHUPOBAHHUS

3.7

Pekypcusi. PexypcuBHble mporietypsl U GyHkuuu. Mcnonas3oBanue creka s
OpraHM3allK PEKyPCHUBHBIX BHI30BOB

3.8

Uucnennsie MeToabl. TouHOE M MpUOIMKEHHOE pelIeHus 3a1a4ui. YuciaeHHoe
pelieHre ypaBHEHUH C MOMOIIBI0 oA00pa mapamerpa. YncaeHHbIE METO B
perieHust ypaBHEHUI: METO/I epedopa, METOT TTIOJIOBHHHOTO JIETICHUS.
[TpubnmxeHHoe BRIYUCIICHUE JITUH KPUBBIX. Berunciienue mormaaeit puryp ¢
MTOMOIIBIO YMCACHHBIX METOIOB (METO MPSMOYTOJILHUKOB, METO/ TPAIIEITHii).
[Touck MmakcumyMma (MUHUMYMa) QYHKIIMH OJTHOW IEPEMEHHON METOI0M
MMOJOBUHHOTO JIEICHUS

3.9

OO6paboTka CUMBOJIBHBIX JAaHHBIX. BCcTpoeHHbIE QYHKINH SI3bIKA
IPOrpaMMUPOBAHUS /17151 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: ITOACYET KOJUYECTBA MOSIBICHUI CUMBOJIA B CTPOKE,




pa3bueHue CTpOKU Ha CJI0Ba MO MPOOETbHBIM CUMBOJIAM, IOUCK MOJICTPOKH
BHYTpPHU JAHHOW CTPOKH, 3aMeHa HAWIEHHOM MOJACTPOKH HA JPYTYIO CTPOKY.
I'eneparus Bcex CIOB B HEKOTOPOM aj(aBHUTe, YAOBICTBOPSIONIUX 33 JaHHBIM
orpanuueHusM. [IpeoOpa3zoBanue uncia B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

MaccuBsI ¥ TIOCIIEI0BATEILHOCTH YKcell. Berurciienne 0600meHHBIX
XapaKTEPUCTHK SJIEMEHTOB MaCCHBA HIIM YUCIOBOM MOCIIEA0BATEILHOCTH (CYMMBI,
MPOU3BE/ICHHUS, CPEIHET0 apu(hMETHUECKOTO, MUHUMAIBHOTO ¥ MaKCHMAJILHOTO
3JICMEHTOB, KOJIMYECTBA JIEMEHTOB, Y/IOBJICTBOPSIONINX 33 JAHHOMY YCIOBHIO).
JIMHENHbII TTOMCK 3aJAHHOTO 3HAYCHHS B MACCHBE. AJITOPUTMBI pabOTHI ¢
3JIEMEHTAMH MaCCHBa C OJHOKPATHBIM IPOCMOTPOM MaccuBa. COpTHpOBKa
OZIHOMEPHOT0 MaccuBa. [IpocThie METOIBI COPTUPOBKH (METOI IMy3bIPbKA, METO/T
BbIOOpPA, COpTHPOBKA BcTaBkaMu). COPTUPOBKA CIIMSHUEM. BrICTpast copTupoBKa
maccuBa (amroputm Quicksort). J[BoruHbIi OUCK B OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIByMepHbIe MacCUBBI (MaTPHIIbI). AJITOPUTMbI 0OPAOOTKH ABYMEPHBIX MaCCHBOB!
3aroJIHEHNE JBYMEPHOTO YHCIOBOTO MAaCCUBA IO 3aJJaHHBIM IIPaBUIaM, IIOUCK
3JIEMEHTA B JIBYMEPHOM MAacCHBE, BRIYMCICHUE MAaKCHMyMa (MUHHUMYMa) U CYyMMBI
3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOLOB IBYMEPHOIO
MaccuBa

3.12

CnoBapu (acconmaTUBHBIC MACCHBBI, 0TOOpakeH st). Xa1-Tadmuibl. [loctpoeHme
asi(haBUTHO-9ACTOTHOTO CIIOBApPS JIJIsl 3aIaHHOTO TEKCTa

3.13

Creku. AHanu3 MPaBUILHOCTH CKOOOYHOTO BbIpaXKeHUs. Brluncienue
apu(pMeTHYECKOro BhIpaKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOMN Qopme.

Ouepenu. Mcnonb3oBaHne ouepeu Al BpEMEHHOTIO XpaHEHUS JaHHbBIX

3.14

AnroputMmsl Ha rpadax. [TocTpoeHre MUHUMAaIBLHOTO OCTOBHOT'O JiepeBa
B3BELLICHHOT'O CBSI3HOI'O HEOPUEHTHUPOBAHHOTO rpada. KoanuecTBo pa3auuHbIX
IyTe MeX1y BEpIIMHAMU OPUEHTHUPOBAHHOIO allUKINYECKOro rpada. AJIroputm
JenkeTpol

3.15

JepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYD. J{BOon4HBIE
(6unapwusbie) nepesbsi. [locTpoeHue AepeBa s 33JaHHOTO ApUPMETHIECKOTO
BbIpakeHUs. PeKypcuBHBIE anropuT™Mbl 00X0/1a epeBa. Mcrnonp30BaHue cTeKa u
ouepeau s 00xo/1a AepeBa

3.16

JluHaMuyeckoe porpaMMUpPOBaHUE KaK METOJI PEIICHUS 3a1a4 C COXPAHEHUEM
MIPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/1a4¥, PEIIAEMbIE C TOMOUIBIO TUHAMHYECKOTO
MIPOrpaMMUPOBAHUS: BBIYMCIICHUE PEKYPCUBHBIX (PYHKIUH, TOJICUET KOJTUIECTBA
BAPUAHTOB, 33/1a4¥ ONTUMHU3ALNH

3.17

[TonsiTrie 06 06bEKTHO-OPUEHTUPOBAHHOM ITPOrpaMMUpOBaHUU. OOBEKTHI U
kaccbl. CBOMCTBA U MeTO/1bI 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3.
Pa3zpaboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOTO ITOIX0/1A.
Wukancymnsuus, Hacae10BaHue, MoIUMOphu3M

WudopmanoHHbIe TEXHOJIOTUU

4.1

Amnanu3 nanabix. OCHOBHBIC 33/1a4M aHAIN3a JaHHBIX: POTHO3UPOBAHNE,
KIaccuuKanus, KIacTepu3alus, aHaIu3 OTKIoHeHUH. [lociaenoBaTenbHOCTh




pelIeHUs 3a/1a4 aHaIu3a JaHHBIX: COOp MEPBUYHBIX TAaHHBIX, OYMCTKA M OI[CHKA
Ka4ecTBa JaHHBIX, BBIOOP U (MIIK) OCTPOCHHE MOJIEIH, IPeoOpa3oBaHKe TaHHbIX,
BH3YaJM3aIus JaHHBIX, HHTEPIIPETalus pe3yibTaTtoB. [I[porpaMMHbIe CpeaCcTBa U
WuTepHeT-cepBUCH 11t 00paOOTKHU | MPEIICTABICHHS TaHHBIX. boJbIne naHHbIE.
Marmmnnoe oOy4yeHue

4.2

AHanu3 JaHHBIX C TOMOMIBIO 3JIEKTPOHHBIX Ta0IuIl. Brryncienne cymmel,
CpeqHero apupMeTHIecKoro, HanboIIbIIero (HaMMEHBIIEr0) 3HAYCHHS TUaIa3oHa.
Brraucnenue ko3¢ puipenta Koppesiinug AByX psiioB 1aHHbIX. [locTpoenue
CTOJIOYATHIX, TMHEHYAThIX M KPYroBbIX quarpamm. [locrpoenue rpagpukon
¢byukuuii. [TogOop muHUM TpeH A, pelIeHne 3a1a4 MPOrHo3upoBanus. Pemenne
3aJa4 ONTUMU3ALMHU C IOMOLIbIO 3JIEKTPOHHBIX TaOJIUIL

4.3

JluckpeTu3anus npyu MaTeMaTHUYeCKOM MOJICIMPOBAHUH HEIIPEPBIBHBIX
npoiieccoB. MojennpoBanue IBMKEHHS. MoeupoBaHne OMOIOTHYECKUX
cucreM. MaTeMaTH4eckre MOJEIN B SKOHOMUKE. BerunciaurenbHble
AKCIIEPUMEHTHI ¢ MozensiMu. OOpaboTKa pe3yIbTaTOB dKCcIepuMeHTa. MeTos
HaMMEHBIINX KBaApaToB. OLICHKA YHCIOBBIX 1apaMETPOB MOJEIINPYEMBIX
00BEKTOB U MpoleccoB. BoccTaHoBIeHNE 3aBUCUMOCTEH 110 pe3ysibTaTaM
HKCIEPUMEHTA

4.4

BepositHocTHbie Mogenu. Metoast MonTte-Kapio. MmutanmonHoe
MozenupoBanre. CHCTEMbI MaCCOBOTO 0OCITY >KHBAHUS

4.5

Tabnuunblie (peasiuoHHbIe) Oa3bl JaHHBIX. TaOIHIa - IPEACTABICHUE CBEICHUI
00 ogHoTHHHBIX 00BekTax. Ilome, 3anuce. Kirrou Tadmuie. Pabora ¢ roToBoi
0a30ii JaHHBIX. 3anoaHeHue 0a3bl naHHbIX. [louck, copTupoBKa U GUIbTpaIUs
JTAHHBIX. 3aMpOCkl Ha BRIOOPKY JTAaHHBIX. 3aMpPOCH C mapaMeTpaMu. Beraucisiemsie
OJIsL B 3ar1pocax.

MHuororabiauunbie 0a3bl TaHHBIX. THUITBI CBSI3el Mex Ty TaOnuiamMu. BaenHui
kitou. [lenocTHOCTH 0a3bl JaHHBIX. 3alIPOChl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

4.6

TekcroBblil mpoueccop. CpesicTBa Morucka U aBTO3aMEHbI B TEKCTOBOM
nporieccope. CTpyKTypUpPOBAaHHBIE TEKCTOBBIE IOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuia HUTHPOBAHUS UCTOYHUKOB M 0hopmIieHHs OUOIMorpadhuIecKux CChUTOK
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