AKKpeaIuTOBaHHOE 00pa30BaTeIbHOE YACTHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«MockoBckuil puHaAHCOBO-OpuAnYecknii yausepcurer MOIOA»

Ixkoaa «Haykorpam

COI'ZTACOBAHO YTBEPXKXIAEHO
[I€TarOTMYE€CKUM COBETOM npuka3zoMm pexropa Ne 16-10/141
npotokoJt Ne 1 «29» aBrycra 2025 r.

«28» aBrycra 2025 r.

PaGouyas nporpamma
yueOHoro npeamera « Mupopmaruka» (0a30Bblil yPOBEHb)
HAa YPOBHE CpeHero ooumero o0pazoBanusi

(10-11 kaacen)



[HosicHuTEIbHASA 3alIMCKA
Pabouas mporpamma o yueoHomy npeamety «MHpopmatrkay 6a30BOr0 ypoBHs
st obywaromuxcst  10-11-x kmaccoB pazpaboTaHa B COOTBETCTBHH — C
TpeOOBaHUAMMU:

o ®denepanpHOro 3aKkoHa OT 29.12.2012 No 273-D3 (pen. ot 28.02.2025) «O6
oOpazoBanuu B Poccuiickoit deneparumny;

o npukaza MunoOpHayku Poccum ot 17.05.2012 Ne 413 (pea. or
27.12.2023)  «OO6 ytBepxkaeHUH (eAepaTbHOIO TOCYJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEIHETO OOIIETO 00Pa30BaAHUSY;

o npuka3za Munnpocsemenuss Poccun ot 18.05.2023 Ne371 (pen. ot
19.03.2024) «O6  yTtBepkAcHHMU  (enepaabHOH  00pa3oBaTEIbHON
IPOrpaMMbl CPEAHETO OOIIEro 00pa30BaHU;

o npuka3za MunnpocsemieHust ot 22.03.2021 Ne 115 (pea. ot 04.03.2025)
«O06 yrBepxknenun Ilopsigka opraHM3allud W OCYIIECTBIICHUS
00pa30oBaTeNbHON AEATENBHOCTH [0 OCHOBHBIM 0O0II€00pa3oBaTEIbHBIM
nmporpaMmaM — 00Opa3oBaTENbHBIM IMPOTpaMMaM HayaldbHOTO OOUIETO,
OCHOBHOT'O OOIIIETO U CPEAHEro 00IIeT0 00pa30BaHUS;

o« CII 2.4.3648-20 «CaHUTapHO-3NUIEMUOJIOTHYECKUE TpeOOBaHUSA K
OpraHu3alysIM BOCHUTAHUS ¥ OOY4YEHUs, OT/IbIXA U 03/I0POBJICHUS ACTEH U
MOJIOJIEKW», YTBEPKICHHBIX IMOCTAHOBIEHUEM TJABHOTO CAHUTAPHOTO
Bpava oT 28.09.2020 Ne 28 (pen. ot 30.08.2024);

o CanlluH 1.2.3685-21 «I'urneHndeckue HOPMATUBBI U TPeOOBAHUS K
oOecrieueHn0 0e30macHOCTH W (WiK) Oe3BPEIHOCTH ISl YeJIOBEKa
(bakTOpOB cpenbl OOUTAHMSY, YTBEPKIACHHBIX TOCTAHOBJICHUEM TJIABHOTO
canutapHoro Bpaya ot 28.01.2021 Ne 2 (pen. ot 16.12.2024);

e OCHOBHOI1 oOpa3oBatenbHOi nporpammbl  COO mikonsl  «Haykorpamy,
B TOM YHCJIE C y4€TOM paboyeil mporpaMMbl BOCIIUTAHMUS;

o (enepanpHOl  paboueil mporpaMmbl O  y4eOHOMY  TpEaMeTy
«udopmarnka» 6a30BOro ypoBHSI.

PaGouass  mporpamma  OpueHTHpPOBaHa  Ha  IIEJIEBbIE  MPUOPUTETHI,
chopmynupoBaHHbie B (emepanbHO pabodeil mporpamme BOCIHUTAHUS U B
paboueit nporpamme BocniuTanus [1Ikomnsr «Haykorpamy.

[Iporpamma o uH(pOpPMAaTUKE Ha YPOBHE CPEIHEro 0O0IIEero 00pa3oBaHUs JaeT
NPECTaBICHUE O METIX, OOIIel cTpaTerud 00y4YeHMs, BOCTIUTAHUS U Pa3BUTHUS
oOyuarommxcsi cpefcTBamMu ydeoHoro npeamera «udopmarruka» Ha 6a30BOM
ypOBHE,  yCTaHaBIWBaeT  00s3aTeNbHOE  MPEAMETHOE  COJACpIKaHHeE,



MpeayCMaTPUBAET €ro CTPYKTYPUPOBAHUE MO pa3liesiaM U TeMam, ONpeaelisieT
pacmpeesieHre ero mo kiaccam (rojaam U3ydeHus).

[IporpamMma 1o nH(OpPMATUKE ONpPENENsIET KOJIMYECTBEHHbIE U KauECTBEHHbBIE
XapaKTEPUCTUKHU yYeOHOI 0 MaTepHaa Juis KaX10r0o rojia U3y4eHus, B TOM YUCIIE
IUI COZIEP KATEIBbHOTO HAIMOJIHEHUSI Pa3HOTO BUIa KOHTPOJIS (IPOMEXKYTOUHON
arrecrauuu  OOy4arolUXCs,  BCEPOCCHUHWCKMX  IPOBEPOYHBIX  padorT,
roCy/IapCTBEHHOM HTOroBOoM artecranuu). llporpamma mo wuHpopMaTHKe
ABJISIETCS. OCHOBOWM [IJIi COCTAaBJIEHUSI AaBTOPCKHX YYEOHBIX MPOrpamMm U
y4E€OHHUKOB, IOYPOUHOTO IJIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmatrka Ha ypoBHE CpPEAHETO 001Iero 00pa3oBaHus OTPAXKaAET:

o CYIIHOCTh HMH(POPMATUKH KAK HAYYHOW AUCIUIUIMHBI, H3y4arollen
3aKOHOMEPHOCTM IIPOTEKAaHHWsI M  BO3MOJKHOCTH  aBTOMAaTH3alUU
MH(OPMAIMOHHBIX MPOLECCOB B Pa3IMYHbIX CUCTEMAX;

o OCHOBHBIE 00JIACTU MNPUMEHEHHS WH(OPMATHKH, TMPEKAE BCErO
WH(OpPMAIMOHHBIE TEXHOJIOTUH, YIIPABIEHUE U COLIMANIbHYIO cepy;

o MEXAMCIUIUIMHAPHBIN XapakTep HHPOPMATUKH U WHOOPMAIMOHHOU
NEATEIIBHOCTH.

Kypc uHdopmaTuku Ha ypoBHE CpelHEro oOIIero oO0pa3oBaHUs SIBISETCS
3aBEPIIAIOIIMM ITAllOM HEMPEPHIBHON MOATOTOBKM OOYYaIOIUXCSA B 00JIACTH
nHDopMaTHKH © HWHPOPMANMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHHA, OH
ommpaeTcs Ha coaepkaHHEe Kypca WH(DOpPMATHUKH YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHMsi W  ONBIT TIOCTOSHHOTO TPUMEHEHUS  MHGOPMAIIMOHHO-
KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH, JaeT TEOPETHYECKOE OCMBICIICHNE,
UHTEPIPETALNIO U 0000IIEHUE ITOTO OTBITA.

B conepxxanun yueOHoro mnpenmera «MHbopmaTvka» BBIIEHSIOTCS YETHIPE
TEMaTUYECKUX pa3zea.

Pazgen «lludpoBas rpaMOTHOCTB» OXBAaTBIBAET BOIPOCHl  yCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX OJJIEMEHTOB ULU(PPOBOTO OKPYKEHUS, BKIHOYAs
KOMITbIOTEPHBIE CETH, MCIIOJIb30BAHUE CPEJICTB ONEPALUOHHOMN CUCTEMBI, padoTy
B ceT VIHTEpHET M HCNONb30BAaHHE WHTEPHET-CEPBUCOB, MH(POPMAIIMOHHYIO
0€30MaCHOCTb.

Paznen «Teopernueckne 0OCHOBBI HHMOPMATHKNY BKITIOYAET B C€0s1 TOHATUIHBIN
amnmapat WHGOPMATUKH, BOINPOCH KOJAWPOBaHUS HH(POpMAINHU, H3MEPEHUS
uHpopMallMOHHOTO  Oo0beMa  JaHHBIX, OCHOBBI  aireOpbl  JIOTUKH |
KOMIIBIOTEPHOTO MOJICIUPOBAHMSL.



Pasgen «AusroputMbl M NPOrpaMMHMpPOBAaHME» HAINPABIEH Ha Pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS, pPa3pabOTKy alropuTtMoB, (OpPMHUPOBaHUE
HaBBIKOB peajM3allMi MpPOrpaMM Ha BBIOPAaHHOM S3BIKE MPOTrPaMMHUPOBAHUS
BBICOKOI'O YPOBHS.

Paznen «MH(popMalnoHHbIE TEXHOJOTUNY» OXBAaTHIBAET BOIPOCHI IMPUMEHEHUS
MH(POPMALIMOHHBIX TEXHOJIOTUH, PEAIM30BAHHBIX B MPUKIIAIHBIX IPOrPAMMHBIX
MIPOJIYKTaX M MHTEPHET-CEPBHUCAX, B TOM YHCIIE NIPU PEHICHUH 3a/Ja4 aHaIu3a
JaHHBIX, MCITIONb30BaHHE 0a3 JAHHBIX M DJIEKTPOHHBIX TAONHIl JJIS PEIICHUS
NPUKIIAHBIX 3a]a4.

Pe3ynpraThl 6a30BOro ypoBHS U3ydeHHUs ydeOHOro npenMera «HbopmaTHka»
OPHEHTHPOBAHBI B TICPBYIO OYEPEIb HA OOIIYI0 (PYHKITMOHAIBHYIO I'PAaMOTHOCTb,
MOJTy4eHUE KOMITIETCHTHOCTEH JJIsl MIOBCETHEBHOM JKM3HU M OOIIETO Pa3BUTHS.
OHHu BKJIIOYAIOT B ceO4:

o NOHUMAaHUE TMpEeAMETa, KIIOYEBBIX  BONPOCOB U  OCHOBHBIX
COCTABJISIFOUIMX 3JIEMEHTOB U3y4aeMOW MPEeAMETHON 00J1acTH;

e YMEHHME peniaThb THUIIOBBIE NPAKTUYECKUE 3aJauM, XapaKTEpHbIE IS
UCIIOJIb30BAaHUSI METOJIOB M HMHCTPYMEHTapHsl [aHHOM NpeaIMETHOR
o0acTH;

e OCO3HAaHUE PAMOK M3y4yaeMOW IMpeIMeTHOW 00JacTH, OrpaHUYEHHOCTH
METOJIOB U MHCTPYMEHTOB, TUIIMYHBIX CBS3€H C OPYrMMH OO0JIACTIMHU
3HAHMUSL.

OcHoBHas 1enb u3ydeHus: yueoHnoro npeamera «Mudpopmatukay Ha 0a30BOM
YpPOBHE [JIi YPOBHS CpeIHero ooOimero oOpa3oBaHusi — oOecredeHue
TanbHEHIIET0 pa3BUTHS WH(GOPMAIMOHHBIX KOMIIETCHIIMA BBIITYCKHHUKA, €TO
TOTOBHOCTH K JKW3HM B YCIOBHUAX Pa3BUBAIOIICTOCS HHPOPMAIIMOHHOTO
oOIiecTBa W BO3pacTaroleil KOHKYPEHIIMU Ha phIHKE TpyJa. B cBs3u ¢ 3TUM
n3yuenue uHpopmatuku B 10—-11-x knaccax H0IKHO 00ECIICUUTD:

o C(OPMHUPOBAHHOCTH  MPEACTABICHUNM O  poi  UH(DOPMATHUKH,
MH()OPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B COBPEMEHHOM
00IIIeCTBE;

e C(OPMHUPOBAHHOCTHL OCHOB  JIOTHYECKOTO M  aJITOPUTMUUYECKOTO
MBIIIJICHHS;

o c(hopMHUPOBAHHOCTH YMEHMM pasznuuath (akThl U OLIEHKU, CPABHUBATh
OIICHOYHBIC BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSIMH OIICHUBAHUS U
CBSI3b KPUTEPUEB C OMPEICIICHHOW CUCTEMOM LIEHHOCTEN, TPOBEPSITh Ha
JIOCTOBEPHOCTH M 000011aTh H(pOpMaIuio;

o C(hOPMHUPOBAHHOCTH TMPEJCTABICHHN O BIMSIHUKW HHGOPMAIIMOHHBIX
TEXHOJIOTHI Ha KU3Hb YEJIOBEKA B 00IIECTBE, MTOHUMAHHE COIIHAIBHOTO,
SKOHOMHYECKOTO, TMOJUTHYECKOr0, KYJIbTYPHOIO, HOPUAUYECKOTO,



IPUPOTHOTO, SPTOHOMUYECKOTO, METUIIMTHCKOTO U (DU3HOJIOTUIECKOTO
KOHTEKCTOB HH()OPMAITMOHHBIX TEXHOJIOTHH;

o TMPHUHSTHE TMPABOBBIX M OSTUYECKHX aCHEKTOB HH()OPMAIMOHHBIX
TEXHOJIOTUH, OCO3HAHWE OTBETCTBCHHOCTU JIO/ICH, BOBJICYCHHBIX B
CO3[JaHME H  UCIOJNb30BaHHE  HMH()OPMAIIMOHHBIX  CHCTEM,
pacrpoctpaneHre HH(popMaIuu;

e CO3/IaHHWE YCJOBUH JUIS pPa3BUTUS HABBIKOB Y4YeOHOM, NPOEKTHOM,
HAay4HO-UCCIIEIOBATEILCKOW U TBOPYECKOM NIESATEIHHOCTH, MOTHUBAIHH
00y4aromxcs K CaMOpPa3BUTHIO.

Ha uzyuenue undopmaruku (0a30BbIil ypoBeHb) oTBOAUTCS 68 yacoB: B 10-M
kiacce — 34 gaca (1 gac B Henento), B 11-m knacce — 34 yaca (1 gac B Hezieno).

ba3oBblil  ypoBeHb U3ydeHHs HH(POPMATUKH OOECHEeUYMBAET IMOATOTOBKY
oOy4aroluxcsi, OPUEHTUPOBAHHBIX HA T€ CIEUHUAIBHOCTH, B KOTOPBIX
MH(POPMAIIMOHHBIE TEXHOJOTHM SBIISAIOTCA HEOOXOAMMBIMU HMHCTPYMEHTaMU
poheCCUOHATIBHON JEATEIbHOCTH, Y4aCTHE B MPOEKTHOM U UCCIIE0BATEIBCKOM
NEATEIIBHOCTH, CBS3AHHOW C MEXIMCUUIUIMHAPDHOM M TBOPYECKOW TEMATHKOM,
BO3MOKHOCTh pEIIeHHs 3a7ady 0a30BOr0 YpOBHS CIOKHOCTH €IUHOTO
rocy/1apCTBEHHOI'O SK3aMEHa M0 UH(OpMAaTHUKe.

HOCHGI[OBaTeHBHOCTB HU3YUCHUA TCM B IIPCACTIaxX OJHOI'O roJa O6y‘I€HI/IH MOJXKCT
OBITH H3MEHEHA T10 YCMOTPCHUIO YUUTCILA IIPU ITOATOTOBKC pa6oqeﬁ IIpOoTrpaMMBbI
H IIOYPOYHOI'O IIJIaHUPOBAHMUA.

Jist  peanu3anud  MPOTPAMMBI  MCTIONB3YIOTCS  YUCOHUKH, JOMYIICHHBIE K
HCITOJIB30BAHUIO TIPH PEaTM3aIlH UMEIOITNX TOCYapCTBECHHYIO aKKPEIUTAIIHIO
o0pa3oBaTeNbHBIX MPOTPAaMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero  oOmiero  oOpa3oBaHUs ~ OpraHU3alMsIMU,  OCYIIECTBIISIIOIIUMHU

o0pa3oBaTeNnbHyIO JIeATebHOCTD, TpuKkasoM Munnpocsemenus ot 26.06.2025
Ne 495:

o Wudopmaruka, 10 xmacc/ bocosa JILJI., Bocoa A.FO., O6mecTtBo ¢
orpannueHHON oTBeTCTBeHHOCTHI0O « BUHOM. Jlabopatopusi 3HaHui»;
AxknmonepHoe obuiectBo «M3narensctBo "lIpocBenienue y;

o Wudopmaruka, 11 xmacc/ bocosa JILJI., BocoBa A.FO., O6mecTBO ¢
orpannueHHON oTBeTCTBeHHOCTHI0O « BUHOM. JlaGopatopusi 3HaHui»;
AxnnonepHoe obmectBo «M3aaTensctBo "[IpocBemienue»;

DneKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI, TOMYIICHHBIC K UCIIOIB30BAHUIO MTPU
peanu3ald UMEIOIUX TOCY/IapCTBEHHYIO aKKPEAWTAIMIO 00pa30BaTEIbHBIX
nporpaMM HadaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
ob6pazoBanus npukazom Munmnpocsemenus ot 23.07.2025 Ne 551



o OJEKTpOHHBIH o0Opa3oBaTenbHBIH pecypc «/lomamHue 3amanus.
Cpennee obmee oOpazoBanue. Muadopmarukay, 10—11 kmacc, AO
N3natensctBO «lIpocBenienuey;

« Iudposoii kypc «Mudopmatukay 10 kimacc, PI'AOY AIIO «Axagemus
Munnpocseuenus Poccuny;

o Iudporoii kypc «Mupopmatuka» 11 knace, DI'AOY IO «Axanemus
Munnpocseuenus Poccuny;

Conep:xanue yueOHOro npeamera

10-ii kiIace
Hu¢poBas rpaMOTHOCTH

TpeOoBaHUs TEXHUKH 0€30MTaCHOCTH U TUTHEHBI ITPU pabOTe C KOMIBbIOTEPAMU U
APYTMMH KOMIIOHEHTaMU [IU(PPOBOTO OKPYKEHUS.

[Ipuniuner  paboTel  KoMIblOTepa. llepcoHanbHBIl  KOMMBIOTEp. BbIOOP
KOH(UTYpalli KOMITbIOTEpPA B 3aBUCUMOCTH OT peIllaeMbIX 3a/1au.

OcCHOBHBIC TEHJEHIIUA PA3BUTHSI KOMIIBIOTEPHBIX TexHoJoruil. [lapaniensHbie
BBIYMCIICHUSI. MHoromnporieccopHbie CHUCTEMBI. CynepKoMIbIOTEPHI.
MukpokoHTpoJsuiepbl. POOoTH3MpOBaHHBIE MPOU3BOICTBA.

[IporpammHuoe obecrieueHne KOMIbIOTEPOB. Buibl mporpaMmHoro obecrnedeHus
u ux HaszHadyeHue. OCOOEHHOCTH NPOrPAaMMHOTO OOecredeHUs: MOOMIIbHBIX
YCTPOWCTB. OneparmonHas cUcTeMa. [Tonsitue 0 CUCTEMHOM
aAMUHUCTPUPOBAHUU. MHCTANSAUMUS W JACHHCTAUISAIUA  TPOTrPAMMHOTO
obecrieyeHusl.

Qaiinosas cuctema. llouck B (aitioBoit cucteme. Opranuzanusi XpaHeHHUs U
00pabOTKM JAaHHBIX C MCIOJb30BAHMEM HHTEPHET-CEPBUCOB, OOJAYHBIX
TEXHOJIOTUN Y MOOHMIIBHBIX YCTPOUCTB.

[IpukiagHble KOMIIBIOTEPHBIE MPOTrPaMMBbl Uil PELIECHUS] TUIIOBBIX 3a4ad 110
BBIOpaHHOM CIIeLIMaIN3aLNH. Cucremsbl aBTOMATHU3UPOBAHHOIO
MIPOEKTUPOBAHUSL.

[Iporpammuoe obecnieueHue. JIuneH3upoBaHue MPOrpaMMHOTO OOECTIieUeHUs U
mudpoBeix  pecypcoB. I[lpompuerapHoe ©  cBOOOJHOE  MPOTPAMMHOE
obecreyeHue. Kommepueckoe u HEKOMMEPUYECKOE HUCIOJIL30BAHHUE
MpOrpaMMHOTO oOecrieueHuss W IUMPOBBIX pecypcoB. (OTBETCTBEHHOCTb,
yCTaHaB/IMBaeMmas  3akoHomarenbcTBOM  Poccuiickon — ®enepaunu,  3a



HEMPABOMEPHOE HCIOJB30BaHHWE MPOTPAMMHOTO obOecreueHus: U HU(PPOBBIX
pecypcoB.

Teoperuyeckne 0CHOBbI HHPOPMATHKHU

Wudopmanus, naHHble W 3HAHUA.  YHHUBEPCAIBHOCTh  JUCKPETHOTO
npencrasieHuss uHbopManuu. JlBouyHoe KoaupoBaHue. PaBHOMepHbIE U
HepaBHOMEpPHBIC KoAbl. YcioBue Pano. [Toaxompl k u3MepeHuto nHMOpMAaIUu.
CymHocTh 00beMHOr0 (an(haBUTHOTO) MOJIXOJa K M3MEpPEHHIO MH(OpMaluy,
ompesieneHne OWTa C TOYKM 3peHHs an(aBUTHOTO TMOIXOMAA, CBA3b MEXKIY
pasMmepoM anaBuTa 1 THPOPMAIIMOHHBIM BECOM CUMBOJIA (B MPEIOJIOKEHUH O
PaBHOBEPOSITHOCTU MOSIBJICHUS] CHMBOJIOB), CBSI3b MKy €AMHUIIAMU U3MEPEHUS
uHpopmaruu: our, 6aitt, K6aiit, MOaiiT, I'6aiiT. CymHOCTh coepKaTeIbHOTO
(BEpOSTHOCTHOr0) MOAX0Aa K U3MEPEHHI0 MH(pOpMalluy, ONpesesieHue Oura ¢
MTO3UITHU COJICPKaHUS COOOIIEHUS.

Nudopmarnmonnsie npoueccol. [lepenaua nndopmanuu. VMICTOUHKUK, TPUEMHUK,
KaHaJ CBSI3M, CUTHaN, KoaupoBaHue. Mckaxenue uHdopmanuu npu nepeaaye.
CkopocTh niepefiauu JaHHBIX 10 KaHATy CBSI3U. XpaHeHue nHdopMaiuu, o0beM
namsatu. O0paboTka undopmanuu. Buasl o0paboTku nHOpMaLIUK: TOTYyUYECHHUE
HOBOT'O COJIEpKaHUsI, U3MEHEHUE (opMbl npecTaBieHus nHdopmaimu. [lonck
unpopmaruu. Ponp wuHbopManmu u  MHGOPMAIIMOHHBIX  IPOIIECCOB B
OKpPYXAaIOILEM MHUPE.

Cucrembl. KOMIIOHEHTBI CHCTEMBI M KX B3aUMOIeCTBUE. CHUCTEMBI yIIPABIICHUS.
VYmpasnenue kak nHGOpMaIMOHHBIN nporiecc. OOpaTHas CBSI3b.

Cucrembl cuucnenusi. Pa3BepHyTas 3amuch IENbIX M JPOOHBIX YHUCEN B
MO3UILIMOHHBIX CHCTeMax cuucieHus. CBOMCTBA MO3UIMOHHON 3allMCH YHCIIA:
KOJIMYECTBO IU(DP B 3aMMKUCH, TPU3HAK ICTUMOCTH YKCIIa HA OCHOBAHUE CUCTEMBbI
CUHCJICHUS. AJITOPUTM TIEPEBO/IA I[EJI0TO YKCIIA U3 P-UYHOM CUCTEMBI CUMCIICHUS
B JICCITUUHYIO. AJITOPUTM TEPEeBOJIa KOHEUHON P-m4HON polu B EeCATUYHYIO.
AJNTOpPUTM TEPEBOJIA LEJOTO YKCIa U3 JCCATUYHON CUCTEMBI CUMUCIICHHS B P-
W4HY0. /[BOMYHAas1, BOCBMEpUYHAS U MIECTHAALIATEPUYHAS CUCTEMbI CUUCIICHHUS,
MEePEeBOJI YUCENl MEXAY JTHUMHU cHUCTeMaMH. ApudMETHYECKHUE Omeparuu B
MO3UILIMOHHBIX CUCTEMAaX CUUCIICHUS.

HpC}ICTaBHCHI/IG HECJIbIX 1 BEIICCTBECHHBIX YHUCCI B ITAMATH KOMIIBIOTCPA.

Komuposanne texcroB. KomupoBka ASCIl. OpHoOaillTHBIE KOJMPOBKH.
Crangapt UNICODE. Koauposka UTF-8. Omnpenenenue mHOOPMAIIMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUIA.



KomupoBanue mnzobpaxenuii. Onenka nHOOpPMAIMOHHOTO 00BEMa pacTpOBOTO
rpaguueckoro HW300paXeHUsS TIPU  3aJaHHOM pa3penicHud | TIyOuHE
KOJMPOBAHMSI IIBETA.

KonupoBanue 3Byka. Onenka uH(pOpManmoHHOr0o oO0beMa 3BYKOBBIX JaHHBIX
P 3aIaHHBIX YACTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOJAUPOBAHUSI.

Anrebpa noruku. BreickaspiBanus. Jlornuyeckume omeparuu.  TaOmuiibt
WCTUHHOCTH  JIOTUYECKUX  ONepauud  «IU3BIOHKLUS), «KOHBIOHKIUAY,
«MHBEPCUS», «UMIUIMKALWS», «IKBUBAICHUMD». Jlornueckue BBIpAKEHHUS.
Brluncienue JJOru4eckoro 3Ha4€Hus COCTaBHOTO BBICKA3bIBAHMSI ITPU U3BECTHBIX
3HAYEHUSIX BXOJAIIMX B HETr0 OJJIEMEHTAapHbIX BbICKa3biBaHUM. TaOmuibl
UCTUHHOCTH JIOTUYECKHUX BBIpAKECHUMU. JIormueckue onepanuy U onepanuy Haj
MHOKECTBaMHU.

[Ipumepbl 3aKOHOB anreOpbl JIOTUKWA. OKBUBAJIEHTHBIC MPEOOpa30BaHUs
Joruyeckux BbIpakeHuid. Jlormueckue ¢(yHkuuu. [locTpoeHne IOrmyeckoro
BBIPQXEHUSI C JaHHOM TaOnuIed WCTUHHOCTH. JIOTHYECKHE DIIEMEHTHI
kommbtorepa. Tpurrep. Cymmarop. IlocTpoeHne cxembl Ha JIOTUYECKHX
3JIEMEHTAaX MO JIOTUYECKOMY BBIPAXKEHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS T10
JIOTUYECKOM CXEME.

NupopmanuoHHbIE TEXHOJIOIHH

TekctoBeii mponeccop. PenmaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpadun u rpammarvku. CpeacTBa MOMCKAa U aBTO3aMEHbI B TEKCTOBOM
npoueccope. Hcnonb3oBanne cTwiieil. CTPyKTypUPOBaHHBIE TEKCTOBBIC
nokyMeHThl. CHOCkH, ornaBienue. O0naunbie cepBuchl. KomuiekTuBHas pabora
C JAOKYMEHTOM. WMHCTpYMEHTBI PELEH3MPOBAaHUS B TEKCTOBBIX IPOLIECCOPAX.
HenoBast mnepernucka. Pedepar. IlpaBuia nuTHUpOBaHUS HWCTOYHHKOB U
opopmienust budbnnorpaduueckux ccbuiok. OpopMieHue cnucka JUTEPATYPHI.

BBon u300pakeHUil € MCIHOJB30BAaHUEM pPAa3IUYHBIX LU(PPOBBIX YCTPOICTB
(g poBbIX PoToanmapaToB U MUKPOCKOINOB, BUIEOKAMED, CKAHEPOB U IPYTUX
ycTpoiicTB). ['paduueckuit pemgakrop. OOpaboTka rpaduueckux OOBEKTOB.
PactpoBas u BekTopHas rpaduka. @opmatsl rpadpuyeckux (Hansos.

O6paboTka n300pakeHust ¥ 3ByKa C UCIIOJIb30BAaHUEM WHTEPHET-NPUIIOKEHUH.

MynbTumenua. KomnrerotepHsie IIPE3EHTALUU. Hcnonws3oBanue
MYJIbTUMEIUMHBIX OHJIAWH-CEPBUCOB JJIs1 pa3pabOTKU MPE3EHTALMI MTPOESKTHBIX
pabor.

[IprHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJIEIIEN.



11-ii kiace
Hu¢poBas rpaMOTHOCTH

[IpyHIMIIBI TOCTPOEHMSI W anMapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
Ceresble npotokoibl. Cetb MHTEpHET. Anpecanus B cetu MuTepuer. Cucrema
JOMEHHBIX UMEH.

Be6-caiit. BeO-ctpanuna. BzaummojeiictBue Opay3epa ¢ BeO-cepBEpOM.
Jlunamudeckue crpaHullbl. Pa3pa®oTka MHTEPHET-IPHIOKEHUM (CalTOB).
CeTeBoe XpaHEHUE JaHHBIX.

Buner  pestenbHoctn B cetm  HMHrtepner.  CepBucbl  MHTepHerTa.
['eoundopManmonHbeie cUCTEMBbL. ['€0JIOKallMOHHBIE CEPBUCHI  PEATIBLHOTO
BpEMEHU (Hampumep, JIOKauusg MOOWIBHBIX Tene(OHOB, ONIpEe/EICHUE
3arpy>K€HHOCTM  aBTOMAarucTpaieil), HHTEPHET-TOProBisi, OpPOHUPOBAHUE
OUJIETOB, TOCTUHHUII.

I'ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBHCHI U yciayrd. ConManbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOTO B3aUMOJICHCTBUS U oOMeHa naHHbIMHU. CeTeBoi
ATUKET: MpaBuia MOBEAEHUsI B KubOeprpocTtpaHcTse. [IpobieMa moaMHHOCTH
nosryyeHHO! nHpopmanuu. OTKpbITEIE 00pa30BaTENIbHbBIE PECYPCHI.

TexHoreHHbIE W OSKOHOMHYECKHE YTPO3bI, CBS3aHHBIE C HCIOJIb30BAHUEM
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHojorui. OO0mme  mpobdiieMbl
3ammThl “HPOpMaruu U uHGOpPMaIMOHHONW Oe3ormacHocTH. CpelncTBa 3alluThl
uH(pOpMAIIUU B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATU3UPOBAHHBIX
uH(pOpMAITMOHHBIX cucTeMax. [IpaBoBoe oOecrieueHne HMHPOPMAITMOHHOM
6e3onacHoctH. I[IpenoTBparieHre HeCaHKIMOHUPOBAHHOTO JOCTYNa K JMYHON
KOH(MOUICHIIUATBHON ~ MH(pOpMAIUKM,  XpaHAIIEWCS  HAa  TNEPCOHAIHLHOM
KOMITbIOTEPE, MOOWJIBHBIX  yCTpOMCTBax. BpemoHocHoe mporpamMMHoe
o0OecrieueHne M CHocoObl OOpPHOBI C HUM. AHTHUBUPYCHBIE MPOTPAMMBI.
Opranuszanusi JUYHOTO apxuBa HUHPopMmanuu. Pe3epBHOE KONUpPOBAHUE.
[TaposibHas 3amuMTa apxXusa.

Nudopmarnmonnpie  TEXHOJIOTMM U NPOPECCHOHAIBbHAS  JIEATEIbHOCTD.
Nudopmarnmonnsie pecypebl. [udposas sxkonomuka. HWupopmarmonHas
KyJnbTypa.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Mopgenn u moxaenupoBanue. llenn monpenupoBanus. COOTBETCTBUE MOAEIH
MOJIENIUPYEMOMY OOBEKTY WM npolieccy. Dopmanu3aius IpUKIaIHbIX 3a7ay.



[IpencraBieHue pe3yIbTaTOB MOICTUPOBAHUS B BUJIE, YIOOHOM ISl BOCTIPUSITHS
yenoBekoM. I'padudeckoe npecTapieHue TaHHBIX (CXeMBbl, TaOIUIIbI, FpadUKy).

I'padsl. OcHoBHBIE noHATHS. Busl rpados. Pemenue anroputMuyeckux 3aaad,
CBA3aHHBIX C aHaM30M rpadoB (IMOCTPOCHUE OMNTHUMAIBHOTO MYTH MEXKITY
BeplIMHaMu Tpada, omnpeaeieHUEe KOJIUYECTBA Pa3IMYHBIX MyTeH MEXIy
BEpIIMHAMU OPUEHTHUPOBAHHOTO AIUKINYECKOro rpada).

HepeBbst. bunapHoe aepeBo. JIUCKpETHBIE WIPBI JIBYX HWIPOKOB C ITOJHOU
nHpopmarueit. [loctpoenue nepera nepedbopa BapuaHTOB, ONMMMCAHKUE CTPATETHU
UTpHI B TAOMUYHOU (hopme. BBIMTpHILIHBIE CTPATErHH.

Hcnons3zoBanue rpadoB U JepeBbEB IMPU OMHUCAHUM OOBEKTOB U MPOIECCOB
OKPY’KAIOLIEr0 MUPA.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OHpCI[CJIGHI/Ie BO3MOJKHBIX PC3YyJIbTAaTOB pa6OTI>I HpOCTGﬁMHX AJITOPUTMOB
YIIPaABJICHUA HCIIOJIHUTCIEIMH W BBIYUCIIMUTCIBHBIX aJI'OPUTMOB. OHpCI[GJ'IGHI/IC
HNCXOJHBIX JAHHBIX, ITPH KOTOPBIX aJITOPUTM MOIKCT O4Thb Tp€6y€MBIﬁ PE3yJIbTarT.

Otanbl pemieHus 3aiad Ha komnbrotrepe. SA3bik nporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHbIC KOHCTPYKITUH S3bIKa IMPOTPAMMHUPOBAHUSI.
Tunel NaHHBIX: LEIOYUCIICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTHYECKHE.
BerBnenus. CocraBHble yciioBus. Llukiel ¢ ycnoBueM. LIMKIBI 10 TIEPEMEHHOM.
Hcnonbs3oBanue TabIuIl TPACCUPOBKHU.

Pa3paboTka u mporpaMmHasi peaau3aiys alrfOPUTMOB PEIISHUS THIOBBIX 3a/1a4
6a3oBoro ypoBHs. [IpuMepsl 3a71a4: anropuT™Mbl 00OpadOTKU KOHEUHOU YUCIIOBOM
MOCJICIOBATEILHOCTH  (BBIUMCICHUE CYMM, TIPOU3BEIACHUH, KOJUYECTBA
AIIEMEHTOB C 3aJaHHBIMH CBOMCTBAMH), aJITOPUTMBI aHAIHW3a 3alMCH YUCET B
MMO3UIIMOHHON CHUCTEME CYHMCIICHHS, QJITOPUTMBI PEIICHHUS 3a7ad METOJI0M
nepebopa (MOMCK HarOOIBIIETO OOIIETO JACIUTENS ABYX HATYPaJIbHBIX YHUCEN,
MPOBEpKa YKciia Ha MPOCTOTY).

OOpaboTka  CHMBOJIBHBIX  JIaHHBIX.  BcCTpoeHHbIe  (QYHKOMHM  S3BIKA
IPOrpaMMHUPOBAHUS [ 00PAOOTKH CUMBOJIBHBIX CTPOK.

Tabnuunbie BeTMUMUHBI (MACCUBBI). AITOPUTMBI PaOOTHI C JIEMEHTaAMHA MacCHBa
C OJHOKPATHBIM MPOCMOTPOM MAaCCHBA: CYMMHPOBAHUE 3JEMEHTOB MACCHUBA,
MOACYET KOJHMYECTBA (CyMMBI) JJIEMEHTOB MACCHBA, YIOBIECTBOPSIOIIUX
3aJIaHHOMY YCJIOBHIO, HaxXOXXJI€HWE HauOOJIbIIET0 (HAWMEHBIIEr0) 3HAYCHUS
AJIEMEHTOB MAaCCHBA, HAxXOXKJIEHHWE BTOPOTO TIO0 BEJIWYHWHE HAUOOJBIIETO



(HaMMEeHbBIIEro) 3HAYEHMS, JIMHEHHBIA TOMCK JJEMEHTa, I[EepPEeCTaHOBKa
AJIEMEHTOB MaccuBa B 00paTHOM MOPSIIKE.

CopTHupoBKa 0 JHOMEpHOTo MaccuBa. [IpocTbie METOIbI COPTUPOBKH (HAIIpUMED,
METO/ ITy3bIpbKa, METOJ BBIOOpPA, COPTUPOBKA BCcTaBKaMH ). [ToamporpaMmel.

HNudopManuoHHbIE TEXHOJIOTMH

Ananuz JaHHBIX. OcHOBHBIC 3ala4 aHalIn3a MAdaHHBIX: IIPOTHO3HUPOBAHUC,
KJ'IaCCI/I(bI/IKaHI/ISI, KJIIaCTCpu3alusa, aHaliu3 OTKJIOHCHHH. HOCJ’IGI{OB&T&HBHOCTL
PCHICHUA 3aa4 daHAJIW3a JAHHbBIX! C60p IICPBUYHBIX TAHHBIX, OYUCTKA U OLICHKA
KadyCCTBa JaHHBIX, BBI60p /M IMOCTPOCHUC MOACIIN, Hp606p8,30BaHHe JaHHBIX,
BHU3yaJIn3alusl JaHHbIX, MHTCPIIPCTAINA PC3YyJIbTATOB.

AHallU3 JaHHBIX C TOMONIBIO SJIEKTPOHHBIX TaONHIl. BeryucieHue Cymmbl,
cpeaHero apudMEeTHYECKOro, HAuOOJBIIETO0 W HAWMEHBIIETO 3HAYCHUM
IUana3oHa.

KOMHBIOTGPHO-MaTeMaTI/I‘-IGCKI/IC MOICIIN. DTansl KOMIIBIOTCPHO-
MAaTCMAaTH4YCCKOTO0 MOJCIUPOBAHMA: IMOCTAHOBKA 3aJdavu, pa3pa60TI<a MOACIIN,
TCCTUPOBAHUC MOJICIIN, KOMHBIOTepHBIfI OKCIICPUMCHT, aHAJIN3 pPCE3YyJIbTATOB
MOICIUPOBAHHUA.

YucneHHoe peleHne ypaBHEHUM ¢ TOMOLIBIO TOA00pa apameTpa.

Tabnuunsie (pensinoHHbIe) 635l JAHHBIX. Ta0HIla — TPEICTABICHUE CBEICHUI
00 ogHOTHITHEIX 00BekTax. Iloje, 3amuch. Kimrou tabaumel. Pabora ¢ roToBoi
0a30i1 naHHbBIX. 3anojJHeHne 0a3bl JaHHbIX. [ToucK, cOpTUpOBKa U PUIbTpaLIUs
3anuceil. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampockl C MapaMeTpamu.
BrruncnsieMsie 1oJist B 3a1pocax.

MHuoroTtabiuunbie 0a3bl JaHHBIX. THIIBI CBS3€M MEXKIy TaOiuiiaMu. 3ampockl K
MHOTOTa0JIMYHBIM 0a3aM JaHHBIX.

CpencrBa MCKYCCTBEHHOro HHTEIUIEKTa. CepBUCHI MAIIMHHOIO NEPEBOAA H
pacno3HaBaHMsl yCTHOM peun. MaeHTHGUKaAMS M TOUCK W300pa’KEeHUU,
pacrio3HaBanue Jidil. CamooOyuaronecs cuctemMbl. ICKyCCTBEHHBIN MHTEIUICKT
B KOMITBIOTEPHBIX Urpax. Mcronp30BaHNE METOIOB UCKYCCTBEHHOTO MHTEIJIEKTA
B 00yyaronux cucremax. Mcmnonb3oBaHue METOA0B HICKYCCTBEHHOTO MHTEIJIEKTa
B poboroTexHuke. HTepHeT Bemen. [lepcrnekTuBbI pa3BUTH KOMITBIOTEPHBIX
WHTEJUJIEKTYaJIbHBIX CUCTEM.

Ilnannpyemblie pe3y/ibTaThl OCBOCHUSI YUeOHOTI0 MpeaMeTa



JInyHOCTHBIE pe3yabTAThI

JIMYHOCTHBIE Pe3yNbTAThl OTPAKAIOT TOTOBHOCTh U CIIOCOOHOCTH 00YJarOIIMXCS
PYKOBOJICTBOBAaThCSI COPMHUPOBAHHON BHYTPEHHEH TMO3WIMEH JTUYHOCTH,
CHUCTEMON IIEHHOCTHBIX OPHCHTAIWW, MO3UTHUBHBIX BHYTPCHHHUX YOCKICHHIA,
COOTBETCTBYIOIINX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIecTBa,
pacIIMpeHre >KU3HEHHOTO OIbITa M ONbITa JCATCIBHOCTH B MPOIECCe
peai3aliii  CPeACTBaMH Y4eOHOTO TIpeIMeTa OCHOBHBIX HaIlpaBICHHUN
BOCITUTATEIILHOW JEATeTLHOCTH. B pesynpTaTe m3ydeHUss WHGOPMATHKH Ha
YpOBHE CpeHero 001ero oopazoBanus y o0ydaromnierocs 0yayT chopMrUpOBaHbI
CJICYIOIINE TMIYHOCTHBIC PE3YJIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

¢ OCO3HaHWE CBOMX KOHCTUTYI[MOHHBIX MPaB U 0OSI3aHHOCTEH, YBAKECHHE
3aKOHAa WU MpaBONOPsIKA, COOJIIOJEHUE OCHOBOIOJATAIOIIAX HOPM
MH(OPMAIMOHHOIO MpaBa U UH()OPMAIMOHHOW O€3011aCHOCTH;

¢ TOTOBHOCTh IPOTHMBOCTOSITH UACOJOTMU 3KCTPEMHU3MA, HAIIMOHAIU3MA,
KCeHO(poOuu, MNUCKPUMHUHALMU TI0 COLMAIbHBIM, PEIUTHO3HBIM,
PacoBBIM, HALIMOHAJIBHBIM IIPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) MAaTPUOTUYIECCKOI'0O BOCIIMTAHUA:

e IIEHHOCTHOE OTHOIIECHHE K HUCTOPUYECKOMY HACIIEIUIO, TOCTUKEHUSIM
Poccun B Hayke, MCKYCCTBE, TEXHOJIOTHSX, MMOHMMaHUE 3HAYCHUS
nH()OPMATUKU KaK HAYKU B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

o C(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;

e CIIOCOOHOCTh OLICHMBATh CHUTyalldl0 M TPUHUMATh OCO3HAHHBIE
pEelLICHUsl, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH, B TOM 4HCJ€E B ceTU VHTEPHET;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

e DCTETUYECKOE OTHOUIEHHWE K MHPY, BKIIOYAs ACTETUKY HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA;

¢ CHOCOOHOCTH BOCIIPUHUMATh Pa3IMUHbIE BUbI UICKYCCTBA, B TOM YHCIIE
OCHOBAHHbIE HA UCIOJIb30BaHUU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3uUecKOro BOCIMTAHMS:



o ChOPMHUPOBAHHOCTH 370pPOBOTO M Oe3omacHoro obpasza KU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBbBIO, B TOM UUCIIC U 32 CUET
coOmonenus TpeboBaHui  0Oe30macHOW  JKCIUTyaTallud  CPEACTB
UH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS:

e TOTOBHOCTH K aKTUBHOM JIEATECIbHOCTH TEXHOJIOTMYECKON U COITMAILHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBAaTh, IUIAHUPOBATH U
CaMOCTOSITETILHO BBITIOHSTh TaKyIO AEATEIbHOCTD;

o HHTEpec K cdepaM MpodheCCHOHAIBHON NESITCIBHOCTH, CBS3aHHBIM C
nHpOpMaTHKON,  TporpaMMHpoOBaHHEM U  HHGOPMAIMOHHBIMU
TEXHOJIOTUSMH, OCHOBaHHBIMH Ha JOCTHXKEHUSIX HHPOPMATUKU U
HAay4YHO-TEXHMYECKOr0 IMporpecca, yMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyaymield TmpodeccMM H  peaJu30BBIBAaTh  COOCTBEHHBIC
’KM3HCHHBIC TIAHBI,

e TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHMIO M CaMOOOPa30BAHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

e OCO3HaAHHE III00AJTIBLHOTO XapaKTCpPa S9KOJIOIHICCKUX HpO6JI€M )51 HYTeﬁ Hux
peIICHUA, B TOM YHCIC C YUYCTOM BO3MOKHOCTEH HH(bOpMaI_[I/IOHHO-
KOMMYHHKAIIMOHHBIX TGXHOHOFHﬁ;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

¢ C(pOPMUPOBAHHOCTH MHUPOBO33pPEHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HMH(DPOPMATUKH, JOCTHKEHUSIM
HAyYHO-TEXHUUYECKOTO MpOrpecca U 0OIIECTBEHHOW MPAaKTUKH, 3a CUET
NOHUMaHUsl POJU HUH(GOPMAIIMOHHBIX PECYpCOB, HH()OPMALMOHHBIX
IpOLIECCOB M MH(OPMALIMOHHBIX TEXHOJOTUMM B YCIOBUAX LU(PPOBOI
TpaHchOpMaI MHOTUX cep KU3HU COBPEMEHHOTO 00IIECTBA;

e OCO3HaHME  LEHHOCTM  HAy4YHOW  JESTENbHOCTH,  TOTOBHOCTH
OCYILECTBIATh IPOEKTHYIO U HCCIEN0BATENbCKYIO JESATEIBHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

B mporecce 10CTHKEHMST TUYHOCTHBIX PE3yJIbTATOB OCBOEHMs MPOTPAMMBI 110
nH(pOpPMaTUKE Y 00yJarOIIMXCSl COBEPILICHCTBYETCS SMOI[MOHAIBHBIA MHTEJUIEKT,
npernoiararomii cOpMUPOBAHHOCTH:

e CaMOPCTYJIIMPOBAHUA, BKJIIOYAIOIIECT O CaMOKOHTPOJIb, YMCHHC
INpUHUMATb OTBCTCTBCHHOCTbL 3a CBOC IIOBCIACHHUC, CITOCOOHOCTH



aJanTUpPOBAaThCS K OMOLMOHAIBHBIM HM3MEHEHUSM W MPOSABIATH
TUOKOCTB, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEM MOTHBALMH, BKIIOYAIOIIECH CTPEMIICHHE K JTOCTHMIKECHHIO
eI WU YCIEXy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHUE JIEUCTBOBATH
UCXOJISl U3 CBOUX BO3MOXKHOCTEW;

e OMIIATHH, BKIIIOYAIOLIEH CHOCOOHOCTh IOHMMATh SMOIIMOHAIBHOE
COCTOSIHAE  JApPYIMX, YYUTBIBaTb €r0  NPU  OCYLIECTBICHUU
KOMMYHHUKAIIUH, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;

e COLMAJbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAaUBaTh
OTHOILIEHUSI C JPYTUMU JIOAbMH, 3a00TUTHCS, MPOSBIATH UHTEPEC U
paspemarb KOHQIUKTHI.

MeranpeaMeTHble pe3yJbTaThI

B pesynabrare wusyueHus HHOOPMATUKM Ha YPOBHE CpPEIHEro 0OIIero
oOpazoBaHust y oOydaromierocs OyAyT cQOpPMHUpPOBaHbl MeETaNpeIMETHbIE
pe3ynbTaThl, OTPAKEHHBIE B YHUBEPCAIBbHBIX YYEOHBIX NEHCTBUAX, 4 UMEHHO:
[T0O3HABATEJIbHBIE YHUBEpPCAJbHbIE Y4YeOHbIE JEUCTBUS, KOMMYHHKATHUBHbBIE
YHUBEpCalIbHbIe y4eOHbIE NEWCTBHS, PETYJISITUBHBIE YHUBEpPCAJIbHbIE yueOHbIE
NENCTBUSA, COBMECTHAsS NEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
1) 6a30Bble JIOrHYEeCKHE TeHCTBHA:

e CaMOCTOATENLHO (OPMYIHUpPOBaTh W AKTyaJIM3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

¢ YCTAaHABJIMBATH CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JIJIsl CDAaBHEHMSI,
Kiaccudukanuu u 00001IeHMS;

e OMpPENENATh LM JACSITEIbHOCTH, 33/1aBaTh MapaMeTphl U KPUTEPUH HX
JOCTHIKEHUST,

o BBISBIISAITh 3aKOHOMEPHOCTH U TMPOTHBOPEYHUS B PaCCMaTPUBAEMBIX
SIBJICHUSIX

o pa3pabaTbiBaTh IIJIaH pEIIEHUS TMPOOJeMBl C YYEeTOM aHajiu3a
UMEIOIINXCST MaTePHATBHBIX M HEMAaTePHUATbHBIX PECYPCOB;

e BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBHC
pEe3yIbTATOB MEJISIM, OIEHUBATh PUCKH ITOCIICACTBHI IEITEIHHOCTH;

e KOODJIWHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSIX peaTbHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

e pa3BHBaTh KPECATHBHOE MBIITUICHHUE MTPH PEIICHUN KU3HCHHBIX MPOOJIEM;

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE eiiCTBUA:



o BIAJETh HABbIKAMU Y4e€OHO-HCCIEAOBATENbCKOM M  MPOEKTHOU
JIESITEIbHOCTH, HAaBBIKAMHU pa3pelieHus mpoodsieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOATEIBLHOMY TIOMCKY METOJOB pEIICHUS
MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

e OBJAJAETh BUJAMU JEATEIBHOCTH MO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALINY, NPEoOpPa30BaHUI0O U MPUMEHEHHMIO B PA3JIUYHBIX
y4EOHBIX CHUTyalUsiX, B TOM 4YHUCJIE€ MpPU CO3JaHUM YYEOHBIX U
COLIMAJIbHBIX IPOEKTOB;

o (opMUpOBaHHME HAy4YHOIO THIIA MBIIUICHUS, BJIAJCHUE HAYYHOH
TEPMHUHOJIOTHEN, KIIIOYEBBIMU MOHITHSIMU U METOJIaMU;

e CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/Ja4d B 0Opa30BaTEIbHOMN
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

¢ BBISBJIATH IPUUMHHO-CJICJCTBEHHBIC CBSI3M U aKTyaJU3UpOBATh 3aj]ady,
BBIIBUTATh TUIIOTE3y €€ pEIICHUS, HAaXOAWUTh AapTyMEHTHl JJs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUHU
peIIeHNUS;

e AHATM3HUPOBATH MOJYYCHHBIE B XOJ€ PEIICHUS 3aJaud PE3yJbTaThl,
KPUTHYECKH  OLEHMBaTh HMX  JOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MEHEHHUE B HOBBIX YCIIOBUSX;

e J1aBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIECHUBATh IPUOOPETEHHBIH ONBIT;

e OCYILECTBJIATH IICJICHANIPABJICHHBIM TOUCK MEpeHoca CpeacTB U
Croco00B JIEUCTBUS B MPO(PECCHOHATIBLHYIO CPEY;

o IMEPEHOCUTH 3HAHUS B II03HABATEIbHYIO M MPAKTHUUECKYIO 00JacTh
KHU3ZHECSITSIbHOCTH;

e UMHTErpUPOBATh 3HAHUA U3 PAa3HBIX NPEIMETHBIX 00JIaCTEH;

o BBIJBUTATh HOBBIE WJEH, Mpenjarat OPUTHHAIBHBIC TOIXOIBl U
pelieHus,  CTaBUTh  MpoOIeMBbl W 3aJaud,  JIOMYCKAroOIIHUe
aJIbTepHATUBHbIE PEIICHMUS,;

3) pabora ¢ unopmanueii:

¢ BIJIAJETh HAaBBIKAMHU TOJy4YeHUS MHGOPMAIMU U3 MCTOYHUKOB Pa3HBIX
THUTIOB, CaMOCTOSITENIEHO OCYIIECTBIISATH TIOUCK, aHaIu3,
CHCTEMAaTH3alMI0 ¥ HHTEPIPETAIMIO0 NH(OOPMALIUY PA3IMYHBIX BUOB U
dbopm npeacTaBiIeHuUS;

e CO3/aBaTh TEKCTHl B pa3IUYHBIX (opMaTax C Y4EeTOM Ha3HAUYCHHUS
uH(OpMAITUU ¥ 1I€JIEBON ayJUTOPUH, BHIOWpAsS ONTUMAIbHYIO (opMy
IPEJCTaBICHUS U BU3yaIU3allii;

o OLIGHUMBAaTh  JOCTOBEPHOCTh, JIETUTUMHOCTH  HH(pOpMAaLUH, €€
COOTBETCTBHE NPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

¢ HCMOJb30BaTh CpPEACTBA HH(GOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJlay ¢ COOJoJIeHHneM TpeOOBaHUI SPrOHOMUKH,



TEXHUKU O€30MAaCHOCTH, TUTHEHBI, PeCypcocOepeKeH sl, MPaBOBBIX U
THYECKUX HOPM, HOpM HH(OPMAIIMOHHOW O€30MacHOCTH;

o BJAJETh HABbIKAMHU pACIIO3HABAHWS W 3allUTBl  HMH(OpMAIINH,
UH(POPMALIMOHHOH 0€30MacCHOCTH JINYHOCTH.

KoMMyHuKaTUBHBIE YHHBEpPCAIbHbIE y4eOHbIE 1eHCTBUSA
1) o0Omenmne:

OCYILIECTBIISATh KOMMYHHKAIIMU BO BCEX cepax KU3HHU;

pacrio3HaBaTh HeBepOaJibHBIE CPEJICTBA OOIIECHUS, IOHUMATh 3HAUCHUE
COITMATIBHBIX 3HAKOB, PACIO3HABaTh MPEANOCHUIKA KOHQMIUKTHBIX
CUTYyaIlui U YMETh CMATYATh KOH(DJIMKTHI;

BJIQJICTh PA3JIMUYHBIMU CIIOCOOaAMU OOIIEHHS U B3aUMOJICUCTBUSA,
apryMEHTHUPOBAHHO BECTHU JTUAJIOT;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS;

2) coBMeCTHaA AeSITeJIbHOCTD:

o NOHMMATh M  HUCIHOJb30BAaTh  NPEHMYLIECTBA  KOMAHJIHOH H
WHIUBUYAJIbHON paOOThI;

¢ BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUI C yUETOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjieHa KOJUIEKTHBA,;

o IPUHUMATh LIEM COBMECTHOW JESITENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEHUCTBHUS MO €€ JOCTH)KEHHIO: COCTAaBIIATH IUIaH
JNIEUCTBUM, pacHpenenarb POJM C YYETOM MHEHUM YYaCTHUKOB,
00CYXXJ1aTh PE3yIbTaThl COBMECTHOM padOTHI;

¢ OIICHMBAaTh KAUYE€CTBO CBOETO BKJIAJa M Ka)KJOTO yYaCTHUKA KOMAaH[bI B
o0t pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

o IIpeJJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh WUJIEH C TMO3ULIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

e OCYULIECTBJIATH MO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IMYHBIX
CUTyallUsIX, TMpPOSIBIATH TBOPYECTBO M BOOOpakeHHE, OBbITh
WHULIMATUBHBIM.

PeryiasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
1) camoopranu3anus:

e CaMOCTOSITENIbHO  OCYILIECTBIIATh ITO3HABATENIbHYIO  JEATEIbHOCTD,
BBISIBJISATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4u
B 00pa30BaTeNIbHOM AESITENIbHOCTU U )KM3HEHHBIX CUTYalUsX;

¢ CAMOCTOSITENIBHO COCTABJIATH IUIAH PEIICHHUsS MPOOJIEMbl C Y4YETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUI;



e J1aBATh OLICHKY HOBBIM CHUTYallUsIM;

o pacuIMpATh paMKd Y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUM;

o JenaTh  OCO3HAHHBIM  BBIOOpP, AapryMEHTHpPOBaTh  €ro, OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

¢ CrnocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIHUPOKON SPYIUINH B
pasHbIX  00JacTsIX  3HAHWW,  IOCTOSIHHO  MOBBIIATH  CBOWU
00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHB;

2) CAMOKOHTPO.Ib:

e JaBaTb OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B
NEATENIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

e BJIAJIETh HAaBbIKAMHU II03HABATEJILHOM pe(pIeKCUu KaK OCO3HAHUS
COBEPLIAEMBIX JEUCTBUN U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJILTATOB
U OCHOBaHUM; HCIOJIb30BAaThb MNpHUEMbl pedIeKCHH i1 OLEHKH
CUTYalllH, BBIOOpA BEPHOT'O PEIICHUS;

o OLCHMBATh PHUCKA W CBOEBPEMEHHO NPUHUMATh pPELICHHS 110 HX
CHIDKEHHIO;

e IIPUHAMAaTh MOTHBBI M apTyMEHTBI JPYTHX NPH aHAJIU3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

o TPUHUMATH CeOsl, MOHMMAas CBOU HEJJOCTATKU U TOCTOMHCTBA;

o IIPUHHAMAaTh MOTHBBI M apTyMEHTBI JPYTHX NPH aHAJIU3€ PE3YJIbTaTOB
NEATEIbHOCTH;

¢ TPHU3HABATH CBOE MPABO U MPABO APYIHX HA OLIHUOKY;

¢ pa3BHUBaTh CHOCOOHOCTH MOHUMATh MUP C MO3UIUU JAPYTOTrO YEIOBEKA.

IIpeamerHsbIe pe3yabTaThl
10-#i kiaace

B nporecce u3yuenus kypca uHpopmaTuku 6a3oBoro ypoHs B 10-m kiacce
oOy4JaronmMucs 0yyT TOCTUTHYTHI CJIETYIOIINE NPEeIMETHbIE PE3yIbTaThl:

o BJAJCHHE MPEJCTABICHUSIMH O POJIM MH(OPMAIUU U CBSI3aHHBIX C HEU
IpOLIECCOB B  MPUPOJE, TEXHUKE M  OOUIECTBE, TMOHITHIMHU
«MH(pOpMALIHS, «MH(POPMALIMOHHBIN  TIpoLecey, «CHUCTEMAY,
«KOMIIOHEHTBI CHUCTEMBI», «CUCTEMHBIN 3 dexT», «uHpopmManmoHHas
CUCTEMA», CUCTEMA YIIPABIICHHUS;



¢ BIIaJIEHUE METOAAMH TNoucka uHpopmanuu B cetu VHTEepHET, yMeHue
KPUTHYECKH OLIEHUBATh HH(OpMAIIHIO, TOTYyYEeHHYIO U3 ceTu MIHTepHeT;

e YMEHHE XapaKTepH30BaTh OOJIbIINE JIaHHBIC, MPHUBOIUTH MPUMEPHI
UCTOYHUKOB MX MOJyYEHHUs U HAMPABICHUS UCTIOIb30BAHMUS;

e TOHMMAaHUE OCHOBHBIX IPHUHLHUIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX 1 MOOMJIBHBIX KOMIIBIOTEPOB, TEHACHIIUM
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJOTUH;

o BJIAJICHUE HAaBbIKAMHU PAOOTBI C ONEPALMOHHBIMU CHCTEMaMH,
OCHOBHBIMH BHUJAMH IPOIPaMMHOTO 0O€CIeYeHMs] MJi PELICHUS
y4eOHBIX 3a7a4 110 BEIOPAaHHOW CHEUaIN3AlINY;

o coOmoneHne TpeOOBaHUN TEXHUKU OE30MACHOCTH W TUTHEHBI TMpHU
paboTe ¢ KOMIBIOTEpAaMH M JPYTMMH KOMIIOHEHTaMu IU(GPOBOTrO
OKpY)K€HHS,  TOHHMaHWE€  TMPABOBBIX  OCHOB  HCIIOJb30BAHMS
KOMIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U MaTEpUaJIOB, Pa3MEIIEHHBIX
B cetn MHTEpHET;

o TIOHMMaHUE OCHOBHBIX MPHUHIIMIIOB JUCKPETU3AINU PA3IUYHBIX BHIIOB
uH(popMalMy, YMEHHUE ONpeleisaTh HH(POPMAUMOHHBIA  00BEM
TEKCTOBBIX, TpaMUeCKMX U 3BYKOBBIX [JaHHBIX IpPU 3aJaHHBIX
napaMerpax AUCKPETU3alNY;

e YMEHHUE CTPOUTh HEPAaBHOMEPHBIE KOJIbl, JOIYCKAOLIUE OJIHO3HAUHOE
JEKOIMpOBaHKUEe cooOIeHnH (pePUKCHBIE KObI);

¢ BIJIAJICHUE TEOPETHUYECKHUM allllapaToM, MO3BOJSIOLIUM OCYIIECTBISATh
Ipe/ICTaBICHUE 33/IaHHOT0 HATYpPaJIbHOTO YKMCJIA B PAa3JIMYHBIX CUCTEMAX
CUHCJICHHSI, BBIMIOJHATH MPEOOpPa30BaHUS JIOTUYECKUX BBIPAKECHUH,
UCTIOJNB3YS 3aKOHBI alreOphl JIOTUKH,

e YMEHHE CO3[aBaTh CTPYKTYPHPOBAaHHBIC TEKCTOBBIE TOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTepHalibl C HCIOJB30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPaMMHBIX CPEACTB U 00JaUHbIX CEPBHUCOB.

11-% kiace

B mpornecce uzydyenus kypca uHdpopmaTtuku 0a30Boro ypoBHs B 11-M kJjacce
oOy4JaronuMucs OyyT TOCTUTHYTHI CIICTYIOIINE MPEIMETHBIE Pe3yIbTaThI:

e HAJIMYMUE TPEJCTABICHUNA O KOMIBIOTEPHBIX CETSIX M UX POJIU B
COBPEMEHHOM MHUpE, 00 O0OmMX MNPUHIHUIAX pa3paboTKu U
GYHKIIMOHUPOBAHUSI MHTEPHET-TIPUIIOKEHUI;

e TIOHMMaHHUE yrpo3 WHGOPMAIMOHHON O€30MaCHOCTH, HCIOIh30BaHUE
METOJ/IOB U CPEJCTB MIPOTUBOJCHCTBUS TUM yTpo3aM, COOITIOICHUE MEP
0€30MacHOCTH, TPEIOTBPAIIAONINX HE3aKOHHOE pacIpOCTpaHEHHE
MIEPCOHAIILHBIX JaHHBIX;



o BIIAJICHUE TEOPETHUUECKUM allapaToM, IMO3BOJISAIONIUM OIMPEACIIATh
KpaT4allInii MyTh BO B3BEHICHHOM rpade U KOJTUYECTBO MyTeH MEexIy
BEPIIMHAMU OPUEHTHPOBAHHOTO AlIUKINYECKOro rpada;

e YMEHHE YHUTATh M MOHMMATH MPOTPAMMBbI, PEATU3YIOUIUE HECIOKHBIC
JITOPUTMBI 0OPaOOTKU YHCIIOBBIX U TEKCTOBBIX JTAHHBIX (B TOM UHUCIE
MacCMBOB W CHMBOJIBHBIX CTPOK) Ha BBIODAaHHOM Ui W3y4YCHUS
YHUBEPCAJIbHOM  SI3bIKE IPOIPAMMHUPOBAHUS  BBICOKOTO  YpPOBHS
(ITackanpb, Python, Java, C++, C#), aHanu3upoBaTh ajJrOPUTMBI C
UCIOJB30BaHUEM  TaOMUI  TPAacCHUPOBKH, ompenensaTe  0e3
UCIIOJIb30BAaHUSl KOMIIBIOTEpPA PE3YJIbTAThl BBINOJIHEHHUS HECIOKHBIX
IporpaMM, BKIIFOYAIOUINX LMKIIBI, BETBICHUS W MOIMPOrPaMMBbI, MPU
3aJJaHHBIX UCXOJHBIX JTAaHHBIX, MOAU(PHUIIMPOBATH TOTOBBIE MPOTPAMMEBI
JUISL peIIeHHs HOBBIX 3aJlad, UCIIOJIb30BaTh UX B CBOMX MPOrpaMMax B
KauecTBe MOANpPOrpaMm (rpouenyp, pyHKiuii);

e YMEHHE pCallM30BbIBATh HA BBHIOPAHHOM ISl HW3YYCHHUS SI3BIKE
nporpamMMmupoBanusi Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TumoBble  aNropuT™Mbl  00pabOTKM  YHMCEN,  YHCIOBBIX
NOCJIEIOBATEIbHOCTEN! M MAacCCHUBOB: MPEJCTaBICHHE YHUCIA B BUJE
Habopa TMpPOCTBIX COMHOXMTEJIEH, HaX0XKIECHUE MaKCUMalbHON
(MMHUMaNBbHOW) LM(PBI HATYPaAIbHOIO YMCIIA, 3aIIUCAHHOIO B CUCTEME
CUMCJICHHSI C OCHOBaHMEM, He mpeBblmaromuM 10, BbIYHCICHHUE
OOOOIICHHBIX XapPAaKTEPUCTUK HJIIEMEHTOB MAacCHUBa WM YHUCIIOBOU
HOCJIEI0BATEIbHOCTH (cyMMBl, IPOU3BEICHUS, CpEIHETo
apu(MeTHnyecKoro, MHUHHMAJIbHOTO W MAaKCUMaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIECTBOPSIONIMX 3aJaHHOMY YCIOBHIO),
COPTHPOBKY 2JIEMEHTOB MaCCHBA;

e YMEHHME HCIOJb30BaTh TAOIUYHBIE (pENsSUMOHHBbIE) Oa3bl AaHHBIX, B
YaCTHOCTH, COCTaBJISITh 3aMPOCHI K 0a3aM TaHHBIX (B TOM YHCIIE 3aPOCHI
C BBIYHCIISIEMBIMH TIOJISIMH ), BBITIOJHSATH COPTUPOBKY U TIOWCK 3aMnceid B
0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYH 0a3y MaHHBIX, YMEHHE
UCIIOJIb30BaTh AJIEKTPOHHBIE TAOJUIBI ISl aHAJIM3a, NPEACTABICHUS U
o0pabOTKM JaHHBIX (BKJIIOYAs BBIUUCIEHUWE CYMMBI, CPEIHETO
apu(meTnyeckoro, HauOOJIbIIETO M HAMMEHBILIETO 3HAUEHUH, peLIeHUEe
yYpaBHEHHUN);

e YMEHHE MHCIOJIb30BaTh KOMIBIOTEPHO-MaTEMaTHUYECKUEe MOJENH MAJis
aHagu3a  OOBEKTOB W MpoleccoB:  (opMynHpoBaTh  IIeJb
MOJICTTUPOBAHUS, BBITIOJHATH aHATN3 PE3YyIbTaTOB, MOJYUYEHHBIX B X0/
MOJICTTUPOBAHUS, OIEHUBATH COOTBETCTBHE MOCIH MOJCIHUPYEMOMY
O0BEKTY MIIU MPOLECCY, MPEACTABIATh Pe3yIbTaThl MOACIUPOBAHUS B
HaTJISAHOM BUJIC,

e YMEHHE OPTaHMU30BHIBATH JINYHOE WH(GOPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJb30BAaHUEM PA3IUYHBIX IUQPPOBBIX TEXHOJOTHHA, TOHUMaHUE
BO3MOXKHOCTEH  LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX  YCIYT,



U (POBEIX 00Pa30BATEIBHBIX CEPBUCOB, TOHUMAHUE BO3MOXXHOCTEH U
OTPAHUYEHHUN TEXHOJOTMHA MCKYCCTBEHHOI'O MHTEJUIEKTA B Pa3JIMYHBIX

00J1acTsIX,

HaJIN4NE MPEJICTABICHUIN 00 HCMOJIb30BaHUH

UH(POPMAIIMOHHBIX TEXHOJOTHHA B Pa3IUYHBIX MNPO(HEeCcCHOHATHHBIX

cdepax.

IIpoBepsiembie TpeOoBaHusi K pe3yjabratam ocBoeHusi OOIIl u 3j1eMeHTBI

cojiep KaHus

B ¢enepanpHbIX 1 pernoHaIBHBIX MPOLEAYpPaX OIEHKH KauyecTBa 0O0pa3oBaHUS

HCIIOJB3YCTCA IICPCUCHDb

(komuduKaTop) pacmpeneeHHBIX 0 KiIaccam

npoBepsieMbIx TpeboBaHuil Kk pedynbraram ocBoeHuss OOII COO u 31nemeHToB
coziepKaHusl 0 UHPOPMATHUKE.

10-i1 k1ace

IIpoBepsiemble TpeOOBaHu K pe3yiabTaTraMm ocBoenunss OOII

Kon
NMPOBEPAEMOro0
pe3yJabTara

IIpoBepsieMble TMpeAMeTHBIE Pe3yJbTATHI OCBOCHUSA
OCHOBHOII 00pa30BaTeJIbHOW NPOrpPaMMbl CpeIHero
001ero od0pa3soBaHus

1

[To Teme «l{udpoBas rpaMOTHOCTE

1.1

Brnanenue mnpenctaBieHUsSMA O POJM  HMHPOPMALUU U
CBSI3aHHBIX C HEW TPOIECCOB B TMPHUPOJAE, TEXHUKE U
o0riecTBe, MOHITHSIMH «uH(pOpManHs,
«MH(DOPMAIIMOHHBIA TPOIIECC», «CHUCTEMay», «KOMITOHEHTHI
CUCTEMBD», «CHUCTEeMHBIH d3(PdeKT», «uHPOpMaIMOHHAS
CUCTEMa», «CUCTeMa YIPaBIICHUS»; BIIAJICHHUE METOJaMU
noucka uHpopManuu B cetu IHTepHET; yMEeHUEe KpUTHUECKH
OLIEHMBAaTh MH(POPMAIUIO, IOJYyUYEHHYIO U3 cetu HTepHer

1.2

YMeHue XxapakTepu3oBaTh OOJBIINE JaHHBIC, MPUBOIUTH
NpUMEpbl MCTOYHUKOB MX TMIOJYyYECHHS U HaIMpaBJICHUS
WCIIOJIb30BaHUs

1.3

[loHnMaHWe OCHOBHBIX MPUHLMIIOB YCTPOWMCTBA W
(GYHKIIMOHUPOBAHUSI  COBPEMEHHBIX  CTAllUOHAPHBIX W
MOOWJIBHBIX ~ KOMIIBIOTEPOB;  TEHIEHIMHA  Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH; BIaJCHUEC HABBIKAMU PaOOTHI
C ONEpPalMOHHBIMUA CHCTEMAMU W OCHOBHBIMH BHUIAMHU




MPOTPaMMHOTO OOeCTIeueHus IJIs penieHrs y4eOHbIX 3a1a4
110 BEIOpAHHOM CHieIuaIn3auu

[To Teme «TeopeTnueckre OCHOBBI HHPOPMATHKI

2.1

[lornMaHne  OCHOBHBIX  NPUHIIMIIOB  JUCKPETHU3AINH
pPa3IUYHBIX BHUIOB HH(OpPMAINH, YMEHHUE OIpPeaesaTh
HHPOPMAITMOHHBI 00BEM TEKCTOBBIX, TpapUUYECKUX U
3BYKOBBIX  JIaHHBIX  TpH  3aJaHHBIX  [apaMmeTpax
JTUCKPETH3AINH

2.2

YMeHrne CTpOUTh HEPAaBHOMEPHBIE KOJBI, JOMYCKAarOLIue
OJTHO3HAYHOE JEKOAUPOBaHME COOOIIEeHUI (TpeduxcHbIe
KOJbl); HCIIOJb30BAaTh IPOCTEHIINE KOJBI, KOTOpHIE
MO3BOJISIIOT OOHApY)KMBaTh M HCIHPABIATh OLIMOKA TPH
nepenayde JaHHbIX

2.3

BHaI[CHHe TCOPCTHUUCCKHNM  aIlllapaToM, IIO3BOJIAIOIINM
OCYHICCTBILATE IPCACTABJICHUC 3aJdHHOI'O HATYpPaJIbHOI'O
Yuclia B pa3jIMIHbIX CUCTCMAX CUHNCICHHA

2.4

BJ'IaI[CHI/Ie TCOPECTUUCCKUM  allllaparoM, IIO3BOJIAIOIIUM
BBITTOJIHATDH HpCO6p&30BaHI/ISI JJOTMYCCKHUX BBIpEDKCHHﬁ,
HCIIOJIB3Ys 3aKOHBI anre6pLI JJOTUKH

ITo Teme ((HH(bOpMaIJ;I/IOHHBIG TCXHOJIOTHI

3.1

YMeHue co3maBaTh  CTPYKTYPUPOBAaHHBIE  TEKCTOBBIE
JOKYMEHTBI M JEMOHCTPAlMOHHBIE  MATEpHAIBl  C
MCIIOJIb30BaHUEM BO3MO>KHOCTEN COBPEMEHHBIX
IPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB

3.2

YMeHHne UuCnosib30BaTh TaOJHMUYHBIE (PENAIMOHHBIE) Oa3bl
JTAHHBIX, B YACTHOCTH, COCTABIIATH 3alPOCHI B 0a3axX JaHHBIX
(B TOM dmHClI€ BBIYUCISIEMbIE 3aMpOChl), BBITIOJHATH
COPTUPOBKY W TOUCK 3amucedl B 0aze JaHHBIX; HATOJIHSATH
pazpaboTaHHyto 06a3y JaHHBIX

3.3

YMeHHe UCnoJib30BaTh AJEKTPOHHBIE TAOIUIIBI JUIs aHAIN3a,
npeacTaBieHuss W 00paOOTKM  AaHHBIX  (BKJIIOYast
BBIUMCJICHHUE  CYMMBI, CpEIHEro  apu(phMeTHuyecKoro,
HAauOONBIIET0O M HAUMEHbBIIETO0 3HAYCHWH, peIIeHHE
YpaBHEHHI)

IIpoBepsieMble 3JIeMEHTBI COJIEPKAHUS

Kon

IIpoBepsieMblii 3J1IeMEHT CO/IEPKAHUS




[udpoBas rpaMOTHOCTh

1.1

[Tpunummner paboTel kKoMmmbioTepa. [lepcoHanbHblil KoMmbIoTep. Bribop
KOH(UTYpaIi KOMITbIOTEpa B 3aBUCUMOCTH OT PEIIaeMbIX 3314

1.2

OCHOBHBIE  TEHJECHIIMM PA3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHIA.
[lapannenbHbie  BBIYUCIHCHHS.  MHOTONPOIIECCOPHBIE  CHUCTEMBI.
CynepKoMIbIOTEePHI. MUKpPOKOHTPOJIIEPHI. Po6otusupoBannbie
IPOU3BOJICTBA

1.3

QaitnoBast cucrema. llouck B (aitmoBoit cucteme. OpraHuzanus
XpaHeHus 1 00pabOTKH JAHHBIX C UCTIOIb30BaHNEM HHTEPHET-CEPBHCOB,
00JIauHBIX TEXHOJIOTUN U MOOMIIBHBIX YCTPOMCTB

Teopernyeckre 0CHOBBI MH(DOPMATUKU

2.1

Nudopmanus, naHHble W 3HAHUS. YHHUBEPCAIBLHOCTH JUCKPETHOTO
npeacTaBiieHus nHGopManuu. JJBOM4HOE KOAUPOBAHUE

2.2

PaBHOMEpHBIE 1 HEPaBHOMEPHBIE KOBI. Y ciioBUE PaHO

2.3

[Mogxoapt k wu3MepeHuto uHopmanuu. CymnHOCTh 00BEMHOTO
(asipaBUTHOTO) O/IX0/1a K U3MEPEHUIO MH(DOpMAIUH, OTIpeieJICHUuE OuTa
C TOYKHM 3peHHus andaBUTHOTO IMOAXOJA, CBSI3b MEXKIY pa3MepoM
andaButa U UHHOPMAIIMOHHBIM BECOM CHUMBOJIA (B MPEATOI0KEHUH O
PAaBHOBEPOSITHOCTA TOSIBJICHUSI CHMBOJIOB), CBSI3b MEXKIY C€IMHHUIIAMHU
n3Mepenus uadopmanuu: 6ut, 6ait, Koaitt, MoaiT, ['6aitT. CyniHocTts
COJICPKATEIIBHOTO  (BEPOSITHOCTHOTO)  MoAXoAa K  HU3MEPEHHUIO
uH(pOpMaInu, orpeieJieHre OuTa C MO3UIUU COJCPIKAHUSI COOOIIEHUS

2.4

Nudopmarnmonnsie mnporeccol. [lepegaua undopmanmu. McTouHuk,
NpUEeMHUK, KaHajdl CBs3U, CHTHal, KojaupoBaHue. VckaxeHue
uHpopmaruu npu nepenade. CKOpocTh Mepeiaadr AaHHBIX MO KaHATy
cBs3U. XpaHeHue nunpopmanuu, 00beM MaMsTH

2.5

Cuctembl. KOMIIOHEHTEI CHCTEMBI M HX B3aumonaenctsue. CHUcTeMBI
yOpaBiieHUs. YIpaBieHUe Kak MHPOpMalUOHHBIN mpouecc. OOpatHas
CBA3b

2.6

Cucremsl cunciieHus. Pa3BepHyTas 3amuCh 1ENbIX U IPOOHBIX YKCEN B
NO3UIIMOHHBIX cHUCTeMax cuuciieHHs. CBOMCTBA MO3UIIMOHHOMN 3amucu
YHUClIa: KOJMYECTBO IU(p B 3amucH, MPU3HAK JEIMMOCTH YHUCIa Ha
OCHOBAHUE CUCTEMBI CUMCIICHUSI. AJITOPUTM NIEPEBOA LIETIOTO YKCIia U3
P-u4HOM CHCTEMBI CUMCICHUS B ACCATUYHYIO. AJITOPUTM MEpEeBOAA
KOHEeUHOU P-uyHO# n1po0u B IeCATUUHYIO. AJITOPUTM MEPEBOIA IIEJI0TO
yucjaa U3 JECATUYHOM CHUCTEeMbl CUMCICHHs B P-uunHyro. J[BouuHas,
BOCbMEpPHUYHAS M IIECTHA/LATEpPUYHAS] CUCTEMBbI CUUCIICHHUSI, MEPEBO




qucela MCEXKAY OTHMHU CHCTCMaMMU. ApI/I(I)MCTI/I‘{CCKI/IC orcpanun B
ITO3UIIMOHHBIX CUCTCMAaXx CUMCIICHUA

2.7

HpeI[CTaBJIeHI/Ie ICJIBIX 1 BEIICCTBCHHBIX YUCCII B IIaMSATH KOMIIBIOTCPA

2.8

Konuposanne TexkctoB. Koguposka ASCII. OgHobaliTHRIE KOTUPOBKH.
Cranmapr UNICODE. KoaupoBka UTF-8. Onpenenenue
uH(pOpMAIIMOHHOTO 00beMa TEKCTOBBIX COOOIIICHUIA

2.9

KoaupoBanue wu3obpaxenuit. OreHka HHDOPMALIMOHHOTO O0BEMa
pacTpoBOro rpapuuecKoro U300pakeHus MpH 3aJaHHOM Pa3pelICHUH U
rnyOune koaupoBanust 1Bera. KomgupoBanume 3Byka. OlleHka
WH(GOPMALIMOHHOTO 00BbEMa 3BYKOBBIX JAHHBIX MPH 3alaHHBIX YaCTOTE
JUCKPETU3AINH U PA3PSITHOCTH KOIUPOBAHUS

2.10

Anrebpa snoruku. BrickaszpiBanus. Jlormueckue orepanuu. TaOmuiipl
VCTUHHOCTH JIOTHYECKUX OINEPAlUN «IU3BIOHKIUSY, «KOHBIOHKIIUS,
«UHBEPCUSD, CAMILIAKALIUS, «AKBUBAJICHLIUS. Jloruueckue
BBIpDOKCHUS. BBIUMCICHHME  JIOTMYECKOrO 3HAYEHHSI COCTABHOTO
BBICKA3bIBAHUSA IIPU MW3BECTHBIX 3HAYCHUSX BXOASIIMX B HETO
AJIEMEHTAPHBIX BbICKa3bIBaHUW. TaOMUIBl MCTUHHOCTH JIOTMYECKHUX
BbIpOKEHUU. JIorMueckue ornepanuy M ONepalyd HaJl MHOXECTBAMH.
[TpumMepbl 3aKOHOB anreOpbl JIOTUKH. DKBUBAJICHTHbBIE MPEeoOpa3oBaHuUs
Jorudeckux  BolpaxkeHuil. Jlormyeckue ¢dynknuu. Iloctpoenue
JIOTUYECKOTO BBIpaKEHUS C JaHHOU TaOnuiie uCTUHHOCTH. Jlornueckue
aneMeHThl kKomnbtloTepa. Tpurrep. Cymmarop. IloctpoeHue cxembl Ha
JIOTUYECKUX DJJIEMEHTaX MO JIOTUYECKOMY BBIPAKECHHIO. 3aIluCh
JIOTUYECKOTO BBIPAKECHUS IO JJOTUYECKOU CXEME

NudopmaiimoHHbie TEXHOJIOTHH

3.1

TekctoBeiii  mpomeccop. PepaktupoBanne u  QopMaTupoBaHUE.
ITpoBepka opdorpaduu u rpammaTrku. CpecTBa MOUCKA U aBTO3aMEHbI
B TEKCTOBOM MPOLIECCOPE. Hcnonbs3oBanue CTHJIEH.
CTpyKTypupOBaHHBIE TEKCTOBbIE TOKYMEHThl. (CHOCKH, OTIJIaBJICHUE.
OOGmaunbie  cepBuchl. KosnekTtuBHass pabota ¢ JIOKYMEHTOM.
NHCTpyMEHTBI pelieH3UpOBAaHUSI B TEKCTOBBIX mpoleccopax. [enosas
nepenucka. Pedepar. I[IpaBuna I1UTHPOBAHUS HCTOYHUKOB H
opopmnenusi Oubnuorpaduueckux ccpuiok. OdopmileHne crucka
JTUTEPaTypbl

11-i kiaace

IIpoBepsiemble TpeOOBaHu K pe3yjabTaram ocBoenuss OOIIL




Kon
NpoBepPsieMOro
pe3yJjbTara

[IpoBepsieMble mpeAMeTHbIE Pe3yJbTAThl OCBOEHHS
OCHOBHOW 00pa3oBaTe/ibHOIi  MPOrpamMMbl  CpeIHEro
o0mrero oopazoBanust

1

[To Teme «Iludposas rpaMOTHOCTDH)

1.1

Hanuuue npencraBieHnii 0 KOMIBIOTEPHBIX CETAX U UX POIU
B COBPEMEHHOM MHpeE; 00 OOluX MPUHIMIAX Pa3padOTKu U
(GyHKIMOHUPOBAHUSI MHTEPHET-TIPUIIOKEHUN

1.2

YMeHHe  OpraHuM3OBBIBaTH  JIMYHOE  HH(POPMAIIMOHHOE
IPOCTPAHCTBO C MCHOJB30BAHUEM DPA3IUYHBIX CpPEICTB
UGPOBBIX  TEXHOJOTHH;  TMOHUMAaHHE  BO3MOXXHOCTEH
IU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, HMUGPOBBIX
00pa30BaTeNbHBIX CEPBUCOB; MOHHMAaHUE BO3MOXKHOCTEH U
OrpaHUYECHUI TEXHOJOTMH HCKYCCTBEHHOIO HWHTEIUIEKTa B
pa3nMuUHbIX  00JacTIX; HaJIU4Yue MpeACTaBIEHUH 00
UCIOJIb30BaHUU HH(POPMALIMOHHBIX TEXHOJIOTHI B pa3InYHbIX
npo(hecCHOHANIBHBIX cepax

[To Teme «TeopeTnueckrie OCHOBbI HHPOPMATUKI

2.1

Brasenne TEOpETHMYECKMM  anmaparoM, IO3BOJISIOIIAM
ONpENENsATh KpaTyallvii MmyTh BO B3BEIICHHOM rpade u
KOJIMYECTBO IMyTEH MEXKIY BEPIIMHAMH OPUEHTUPOBAHHOTO
aIUKINYeCcKoro rpada

[1o TeMe « AITOPUTMBI U POTPAMMHUPOBAHUE)

3.1

YMeHHe YHTaTh M TOHWUMATh MPOTPaMMBI, PEaTU3YIOIINE
HECJIOKHBIE aJTOPUTMBI 0OPaOOTKH YHMCIOBBIX U TEKCTOBBIX
JAHHBIX (B TOM YHCJIE MAacCCHMBOB U CHUMBOJIbHBIX CTPOK) Ha
BBIODAaHHOM  JUIsl  M3YYEHHUSI  YHUBEPCAIBHOM  SI3bIKE
nporpaMMmupoBanusi Beicokoro ypoBHs (ITackams, Python,
Java, C++, C#); ymeHue aHaIU3UPOBATh AJITOPUTMBI C
WCIIOJIb30BAaHUEM TaOJHI[ TPACCUPOBKH; OINpEACNsITh 0e3
UCITOJIB30BAHUS  KOMITBIOTEpA  PE3YJIBTAThl  BBITIOJHEHUS
HECJIOKHBIX MPOTpamMM, BKJIIOYAIOIINX IUKJIbI, BETBICHUS U
MOAMPOTPAMMBI, TIPU 3aTaHHBIX UCXOTHBIX TAHHBIX

3.2

YMenue MoaudUIMpoBaTh TOTOBBIE MpPOrpaMMBbl IS
pelieHrs HOBBIX 3a7ad, MWCIOJIb30BaTh HMX B CBOHUX
mporpamMmax B KaueCTBe MOANpPOrpaMm (Tipouenyp, hyHKITHiA)

3.3

YMeHue peann3oBaTh 3Tarbl PEIICHUS 3a/1a4 Ha KOMIIBIOTEPE;
YMEHHE pPeaTu30BbIBaTh Ha BRIOPAHHOM TSI U3YUYCHUS SI3BbIKE
nporpaMMupoBanus Beicokoro ypoBHs (ITackans, Python,




Java, C++, C#) tumnoBble anropuTMbl 00paOOTKH dYHUCET,

YHUCJIOBBIX TOCJICIOBATEIbHOCTEH u MacCCHBOB:
MpEACTaBIICHHE 4YHWClia B BHUJAE  HaOOpa  MPOCTHIX
COMHOXKHMTEJICH; HaXO0XKJICHUEC MaKCHUMaJILHOU

(MMHUMAaNBHOMN) ITUQPHI HATYPATHLHOTO YUCIIA, 3aMTMCAHHOTO B
CHUCTEME CUHCIICHUS C OCHOBaHHWEM, He mnpesblmarommum 10;
BBEIYHCIICHHE OOOOIICHHBIX  XapaKTEPUCTUK  DJIEMEHTOB
MaccuBa WM YHCIOBOW TMOCJIEAOBATEILHOCTA (CyMMHBI,
MIPOU3BEICHUST CPEIHET0 apu(hMETHIECKOr0, MUHUMAIIEHOTO
U MaKCHMaJIbHOTO JJICMEHTOB, KOJHYECTBA DSJICMCHTOB,
YAOBJIETBOPSIONMIUX  3aJJaHHOMY  YCIIOBHIO); COPTHPOBKY
3JIEMEHTOB MacCHBa

4 [To Teme «THPOpMaLIMOHHBIE TEXHOJIOTHI)
YMeHHe  HCMONb30BaTh  KOMIBIOTEPHO-MATEMaTUYECKUE
MOJIEJIU 17151 aHAJIU3a 0ObEKTOB U MPOIIECCOB: (POPMYIUPOBATH
1elb MOJEIUPOBAHMSI, BBIIIOJIHATH AHAJIU3 PE3YJIbTATOB,
4.1 NOJyYEHHBIX B  XOJI€  MOJCJIHMPOBAHMS,  OIICHUBATh

AJICKBATHOCTbL MOACIN MOICINPYCMOMY O6’beKTy NI
nponecccy, IMNpCAaACTABILATL PC3YyJIbTAaTbl MOACIHMPOBAHHA B
HarjstaiHoOM BHAC

IIpoBepsieMble 3JIeMEHTBI COJEPKAHUS

Koxa |IIpoBepsiemMblii 3jIeMEHT COACPKAHUSA
1 HudpoBasg rpaMOTHOCTh
[TpyHLIMIIBI TOCTPOEHUSI W annapaTHble KOMIIOHEHTbl KOMIBIOTEPHBIX
1.1 |cereir. CereBble mpotokosbl. Cerb HMHTEpHET. Anpecamuss B ceTH
NuTtepreT. CucreMa JOMEHHBIX UMEH
2 Teopernueckre 0CHOBBI HHPOPMATUKH
Mopenmn wn moxenupoBanue. Llenmu monpenupoBanus. CoOTBETCTBUE
MOJIEIM MOJEIUpyeMoMy 00bekTy wiu mnpoueccy. Dopmanuzanus
2.1 |nmpuknaaHeix 3aaay. lIpencraBieHue pe3yibTaTOB MOJAEIUPOBAHUS B
BHUJIC, YAOOHOM JUIi  BOCIHPHATHS  4eloBeKoM. [ 'paduyeckoe
Mpe/ICTaBICHUE JaHHBIX (CXeMbl, TAOIHIIbI, TPapUKN)
I'padpi.  OcHoBHble  moHATHA.  Buast  rpadoB.  Pemienue
AITOPUTMUYUECKHUX 3aJ1ay, CBSA3aHHBIX C aHAM30M rpadoB (IMOCTpOoCHUE
2.2 |onTUMaJbHOTO TIYTH MEXAYy BepuiMHamMu Tpada, onpenenecHue

KOJIMYECTBA PA3JIMYHBIX MyTeH MEXy BEpIIMHAMU OPUCHTUPOBAHHOTO
AIUKIINYECKOro rpada)




2.3

JlepeBbsi. bunapHoe aepeBo. JIMCKPETHBIE UTPBI IBYX UTPOKOB C MIOJITHOU
unpopmarmeit. Ilocrpoenne nepeBa mepedopa BapUaHTOB, OMHCAHHE
CTpaTerMu Wrpbl B TaOMMYHOW Qopme. BBIMIpHIIIHBIE CTpAaTEeTHH.
Hcnonb3oBanne rpadoB U JAEpeBbEB MPU OMHCAHUU OOBEKTOB H
IIPOLIECCOB OKPYKAIOIIETO MUpa

AJTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

OnpeneneHre  BO3MOXKHBIX — PE3yJlbTaTOB  pabOThl  MPOCTEUINX
QITOPUTMOB  YOPABJIEHUS  HCHOJHUTEISIMH UM BBIYHMCIHUTEIIBHBIX
anroputMoB. OrnpeeneHne NCXOAHBIX JaHHBIX, TP KOTOPBIX aITOPUTM
MOXKET J1aTh TPEOYEMBbI pe3yJabTaT

3.2

Otambl pemieHusl 3aa4 Ha KOMIBIOTEpe. S3BIK TporpaMMHUpPOBAHHS
(ITackanb, Python, Java, C++, C#). OCHOBHbIC KOHCTPYKIIMH SI3bIKa
IporpaMMHpOBaHus. THUIIBI JaHHBIX: LETOYUCIICHHBIC, BEIIIECTBEHHBIC,
CHUMBOJIbHBIC, JToTnueckre. Bernenus. CoctaBHbIe ycimoBus. LUKl ¢
ycinopueM. Iluknel 1o  mepemeHHo#. Mcmonb3oBaHuwe — TaOmuIl
TPaCcCUPOBKHU

3.3

Pa3paboTka u mporpaMMHas peanum3anys aJlrOPUTMOB PEIICHUS
TUTIOBBIX 3ama4 0a3oBoro ypoBHsA. [IpuMepsl 3amad: airopuTMBI
00pabOTKM KOHEYHON YHCIOBOM TMOCJIENOBATEIHHOCTH (BBIYHCICHUE
CyMM, TIPOW3BEICHUN, KOJIHMYECTBA OJJIEMEHTOB C  3aJaHHBIMHU
CBOWCTBaMHM), QJITOPUTMBl aHAIHW3a 3allMCH YHCEI B MO3UIIMOHHOMN
CUCTEME CUHUCJICHHS, aITOPUTMbl PEUICHUs 3a7ad METOJ0M mepedopa
(mouck HauOOJIBIIErO0 OOIIEro NETUTENsl JABYX HATYpaJIbHBIX YHCEN,
IIpOBEpKa Yrciia Ha MPOCTOTY)

3.4

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcCTpoeHHble (QYHKIIMU S3bIKA
MPOTPaMMUPOBAHUS JIJIs 00paOOTKH CUMBOJIBHBIX CTPOK

3.5

TabnuyHble BEUYUHBI (MACCUBBI). AJITOPUTMBI paOOTHI C IEMEHTAMHU
MaccuBa C OJHOKPAaTHBIM IIPOCMOTPOM MAacCHMBAa: CYMMHUPOBAHUE
AJIEMEHTOB MACCHUBA, MMOJCYET KOJIMYECTBA (CYMMBI) 3JIEMEHTOB MacCUBa,
yJIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHIO, HAaXOXJIE€HHE HaWOOJIBIIETO
(HaMMEHBLIET0) 3HAYECHHUS JJIIEMEHTOB MaCCUBa, HAX0KIEHHUE BTOPOTO IO
BEJIMYMHE HAuOOJIbLIETO (HaMMEHBIIET0) 3HaYCHUs], JTUHEHHBIN MOUCK
AJIEMEHTA, MEpPEeCcTaHOBKa 3JEMEHTOB MacCHMBa B OOPAaTHOM MOpSIKE.
CopTtupoBKa OAHOMEpPHOTro MaccuBa. IIpocTeie METOIBI COPTHPOBKH
(Hanpumep, METO/ My3bIpbKa, METOJT BEIOOPA, COPTUPOBKA BCTABKAMHU ).
IToxmporpaMmel

NudopmanimoHHbie TEXHOJIOTHH

4.1

Ananus JTAHHBIX. OcHOBHBIE 3aJ1a4u aHajmns3a JTAHHBIX
MPOTHO3UPOBAHUE, KJIacCuUKaIs, KJIacTepHu3alius, aHaJIn3




oTkJoHeHu. [locmenoBaTebHOCTh pELICHUs 3a/1a4 aHAJIN3a JaHHbIX:
cOOp MEepPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KaueCTBa JIaHHbBIX, BHIOOD
U (WIM) TOCTPOEHUE MOJIEIH, MPe0Opa30BAHUE TAHHBIX, BU3yaIn3alUs
JAHHBIX, UHTEPIIPETALUs PE3YIHTATOB

4.2

Ananus JaHHBIX C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'H/II_[. Brraucnenue
CYMMEBI, CPCOHCTO apI/I(l)MCTI/ILIeCKOFO, HaMOOJIBIIETO W HAaWMEHBIIIETO
3HAYCHUM JAualria3oHa

4.3

KommbroTepHo-MareMaTuyeckue MOJENU. JTalbl  KOMIIBIOTEPHO-
MaTEMaTUYECKOr0 MOJICTUPOBAHMS: TMOCTAaHOBKA 3aJlaud, pa3paboTka
MOJIETHU, TECTUPOBAHUE MOJICTIN, KOMIBIOTEPHBIN SKCIEPUMEHT, aHAIU3
PE3yNbTATOB MOJEIUPOBAHUS

4.4

YucneHHoe peleHue ypaBHEHUM ¢ TOMOLIbIO II000pa IapameTpa

4.5

Tabnuunsie (pensumoHHbIC) 0a3bl NaHHBIX. Tabnuia - mpeacTaBiIcHUE
CBeJieHuH 00 OJHOTUIHBIX oOBekTax. [lone, 3amuck. Kimtou Tabmuiibl.
Pabota ¢ roToBoii 6a30ii JaHHBLIX. 3amoyiHeHHE Oa3bl JaHHBIX. [louck,
COpTHpPOBKa M (PruibTpamus 3amuceil. 3ampochkl Ha BBIOOPKY JTaHHBIX.
3anpocsl ¢ mapamMeTrpaMy. BpluuciseMmble MOJAS B 3alpocax.
MHoroTtabiuunbie 0a3bl JaHHBIX. TUIBI CBA3EH MEXAy TaOIHUIIaMHU.
3anpochl K MHOTOTA0IMYHBIM 0a3aM JJAHHBIX

IIpoBepsiemble Ha EI'D mo uHdopmatruke TpeOoBaHUsI K pe3yJbTaTaM

ocsoenust OOII COO

s posenenus EI'D o napopMaTHke UCTIONB3yeTCs IepedeHb (KoaudukaTop)
npoBepseMbIx TpeboBaHui k pesynbratram ocBoeHus OOIl COO u mepedeHb
AJIEMEHTOB COJICPKAHUS.

Ilepeyenb (kogu(puKaTop) NpoBepseMbIX TPeOOBAHUI K pe3yibTaTaM
ocsoenus OOII COO

Kon

IIpoBepsiemble TpeGOBaHUS K MPEAMETHBIM pPe3yJbTaTam

NPOBEPSIEMOr0 |OCBOCHUSI OCHOBHOIl 00pa30BaTe/IbHOIl  NMPOrpaMMbl
TpeOOBaAHUA cpeaHero oouero oo0pa3oBaHus

1. 3HaTh (MMOHUMATBh)
[loHnMaHue  OCHOBHBIX  IPUHILMIIOB  YCTPOMCTBA U
11 GYHKIIMOHUPOBAHUS ~ COBPEMEHHBIX  CTallMOHAPHBIX U

MOOMITbHBIX KOMIIBIOTEPOB; TEHICHUNN pa3BUTUSA
KOMITBIOTEPHBIX TEXHOJIOTUI; BIaJICHHE HAaBBIKaMU PaOOTHI C




ONEpPAallMOHHBIMU CUCTEMaMH M  OCHOBHBIMU  BHJaMU
IPOrpaMMHOr0 OOECreYeHus I PElIeHUs] Y4EeOHBIX 3a1ad
10 BBIOpaHHOW CIielHaIN3aH

1.2

Hamuune HpeIICTaBJIeHI/Iﬁ 0) 0a30BBIX IMpUHOUIIax
opraHm3alnuvu u (bYHKHI/IOHI/IPOBaHI/IH KOMIIBIOTCPHBIX ceTen

1.3

[loHnMaHnue  OCHOBHBIX  IPUHLMIIOB  JHCKPETU3ALUU
pa3IMyYHBIX BUAOB HH(OpMALIUN

1.4

[lonumanue 0a30BBIX AITOPUTMOB OOpPaOOTKH YUCIOBOW U
TEKCTOBOM MH(pOpMaIMK (3aluch YWCENT B IMO3UIIMOHHON
CUCTEME CUMCIICHHUS, JEIUMOCTb LIENbIX YHCEN;, HAX0XKICHHUE
BCEX MPOCTBHIX YHUCENT B 3aJaHHOM Juara3oHe; o0paboTka
MHOTOPa3PSAHBIX LENBIX YACEIT; AaHATIU3 CUMBOJIBHBIX CTPOK U
JPYTHUX), AITOPUTMOB TTOUCKA U COPTUPOBKHU

1.5

3HaHue PyHKIIMOHAILHBIE BO3MOKHOCTH HHCTPYMEHTATBHBIX
CPEIICTB cpefibl pa3paboTKH

1.6

Bnanenne OCHOBHBIMH CBEICHHUSIMH O 0Oa3ax JaHHBIX, HX
CTPYKTYypE, Cpe/ICTBaxX CO3AaHus U pabOThl C HUMHU

1.7

[ToHuMaHre BO3MOXHOCTEW W OTPAHUYECHUNW TEXHOJIOTHI
HCKYCCTBEHHOTO MHTEJUIEKTa B Pa3JIMYHBIX OOJACTX;
HaJIMuue MpEACTaBICHUN 00 HUCIOJIb30BAHUU
HH(pOPMAITHOHHBIX TEXHOJIOTHH B Pa3IMYHBIX
npodeccruoHanbHbIX chepax

1.8

Brnagenue TeopeTMUeCKMM — anmapaTroM,  MO3BOJISIIOIIUM
OCYILLECTBJISITh TPEACTABICHUE 3aJaHHOTO HATypaJbHOTO
YUCJIa B PA3JIMYHBIX CHCTEMAX CYHUCIICHUS, BBINOJHITh
npeoOpa3oBaHus  JIOTUYECKUX  BBIPAKEHUW, HUCIOJIb3YS
3aKOHBI aJaTreOphl JJOTUKH; OMPEACISITh KpaTYallliiid MyTh BO
B3BEIICHHOM Tpade U KOJIUYECTBO MyTeH MEXy BEpPIIMHAMU
OPUEHTHUPOBAHHOTO AIIMKIMYECKOTO Tpada

YwMmeTh

2.1

YMeHHe  UCIOJIb30BaTh  KOMITBIOTEPHO-MaTEMaTUYECKUE
MOJIEIIU JIJISl aHaJIN3a 00BEKTOB U MPOIIECCOB: (DOPMYIUPOBATH
1eJdb MOJEITUPOBAHUS, BBIMIONHATH aHAIU3 pe3yJIbTaToB,
MOJIYYCHHBIX B XOJIE  MOJEJIMPOBAHUS;  OILICHUBATh
aJICKBaTHOCTh MOJICTIM  MOJICTUPYEMOMY OOBEKTY HIIH
MPOIIECCY; TPEICTaBIATh PE3YNbTaThl MOJCIUPOBAHUS B
HaTJISTHOM BHIE




2.2

YMenne kiaaccUpUIMPOBAThL OCHOBHBIC 3aJa4ydl aHAIHM3a
JTAHHBIX (mporHo3upoBaHue, Kiaccuukanus,
KJIacTepU3alus, aHaIHu3 OTKJIOHEHUI ); MOHUMATh
MOCJIEOBATEIBHOCTD PEIICHU 3a7a4 aHAIN3a JaHHBIX: cOOp
MEPBUYHBIX JaHHBIX, OYMCTKA U OIICHKA KAauyecTBa JAHHBIX,
BEIOOp W (WMJIM) TIOCTPOSHWE MOJENH, MpeoOpa3oBaHUe
JIAHHBIX, BU3yaJIN3alus JAHHBIX, MHTEpIIpETaLus
pe3ynbTaToB

2.3

YMeHue omnpenensaTh UHPOPMAILMOHHBIM 00bEM TEKCTOBBIX,
rpauueckux W 3BYKOBBIX JIaHHBIX TpPH  3aJaHHBIX
napameTpax JAUCKpETH3aluu. Y MEHHE ONPENEATh CPEIHIOK
CKOPOCTb NI€PEIauM TaHHbIX, OLIEHUBATh U3MEHEHUE BPEMEHH
nepefadyd NpU  U3MEHEHUM HH()OpPManMOHHOTO 00bema
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H

2.4

YMeHue CTpouTh KOJI, OOeCIEeUMBAIOIMINK HAWMMEHBIIYIO
BO3MOXXHYIO CPEIHIOI JIJIMHY COOOIICHHS TIPH H3BECTHOU
4aCcTOTE CUMBOJIOB

2.5

YMeHrne WuCIoNab30BaTh NPU PEIICHUWH 3a7ad CBOMCTBA
MO3UIIMOHHOM 3aIMCH YHUCET, AJITOPUTMBI IOCTPOEHHUS 3ATTUCHU
ypcjaa B IO3UIIMOHHOM CHCTEME CYMCICHUS C 3aJlaHHBIM
OCHOBAaHMEM M MOCTPOCHUSA YHCJA IO CTPOKE, COJIEpKaIICH
3aIllMCh ATOT0 YHCJIa B MO3UIIMOHHOM CHCTEME CUMCIICHHUS C
3aJ]aHHBIM OCHOBaHHEM; YMEHHUE BBITNIOJIHSITH
apu(METHYECKUE OIepalii B IMO3UIIMOHHBIX CHCTEMax
CUHCJICHUS

2.6

YMeHHe CTpOUTH JIOTUUECKOE BBIPAKEHNUE B TU3bIOHKTUBHOMN
U KOHBIOHKTUBHOW HOpPMajbHBIX (opMax IO 3aJaHHOM
Ta0NHIle WCTUHHOCTH; WCCIIEN0BaTh 00JacTh WCTUHHOCTHU
BBICKA3bIBAHUS,  COJAEPXKALIEr0  IIEPEMEHHBIC;  pELIATh
HECJIOKHBIE JIOTUYECKUE YPABHEHHUS

2.7

YMeHue pemarh anTOPUTMUYECKUE 3a7a4d, CBS3aHHBIE C
aHanu3oM rpadoB (3a7a4u MOCTPOCHUS ONTUMAIBLHOTO MYTH
MEXIy BeplmIMHamMu Tpada, ompeaencHUs KOJIUYECTBA
Pa3IUYHBIX MyTeH MEXIy BEpIIMHAMH OPHUEHTHUPOBAHHOTO
AIUKIINYECKOTO Tpada)

2.8

YMeHne UCoab30BaTh AEPEBBS MPU aHAIM3E U MOCTPOCHUU
KOJIOB M JUIS MPEACTaBICHUS apu(PMETUUECCKUX BBIPAKEHUM,
MIpY PEIICHUHU 33/1a4 TTOMCKA U COPTUPOBKHU; YMEHHUE CTPOUTH




JEPEBO UTPhI MO 33JaHHOMY AJITOPUTMY; pa3padaThiBaTh U
00OCHOBBIBaTh BBIUTPHIIIHYIO CTPATETHIO UTPbI

2.9

YMeHue AHAJIIM3UPOBATL AJII'OPHUTMBI C HCIIOJIb30BAHUCM
Ta6J'II/IH TPACCHUPOBKH, OIIPCACIIATH 0e3 HMCHoIL30BaHUS
KOMIIBIOTCpA PE3YJIbTAThI BBIITOJIHCHU A HCCJIOXKHBIX
[IporpamMm, BKIIIOYAarOomMx IIUKIIBI, BCTBJICHUA u
IMOAIIpOorpaMmel, IIpU 3aAdHHBIX UCXOJIHBIX JAHHBIX

2.10

YMeHune onpenesnaTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX
QIrOpUTMOB  (CyMMHpPOBAaHHME  DJIEMEHTOB  MAacCHBA,
COPTUPOBKa MAacCUBa, NEPEeOOPHBIE AITOPUTMBI, JTBOWYHBIN
IIOMCK) M TPUBOAMUTH IMPUMEPHI HECKOJIBKUX aJIrOPUTMOB
Pa3HOI CIIOKHOCTH Ul PELIEHUs OHOM 3a1auu

2.11

Bnamenne yHHMBEpPCAIbHBIM S3BIKOM IIPOTPAMMHPOBAHUS
Bbicokoro ypoBHs (Ilackamb, Python, Java, C++, C#),
NPEJCTaBICHUSIMU O 0Aa30BBIX THIAX JAaHHBIX U CTPYKTYpax
JTAHHBIX; YMEHHE HCIOIh30BaTh OCHOBHBIC YIPABJISIOIINE
KOHCTPYKIIMH; YMEHHE OCYIICCTBIIATH aHAIN3 TIPETOKEHHOM
IPOTrPaMMBI: OMPEICIATh PE3yIbTaThl PadOTHI MPOrPaMMBbI
IpU 3aJIaHHBIX UCXOJHBIX JAHHBIX; OMPEACIATh, MPH KAKUX
UCXOJHBIX JAaHHBIX BO3MOXKHO IIOJIyUYCHHE YKa3aHHBIX
PE3yJIbTaTOB; BBISBIIATH JaHHBIC, KOTOPHIC MOT'YT MPUBECTH K
ommbke B paboTe  mporpamMmbl;  (HOpPMYJIHPOBATH
IPE/IOKEHUS 110 YIIYYIICHHIO TPOrPaMMHOI0 KoJia

2.12

YMeHue peanu3oBbIBaTh Ha BEBIOPAHHOM AJI U3YUYEHUS A3BIKE
nporpammupoBanusi Beicokoro ypoBHs (ITackans, Python,
Java, C++, C#) TumoBble anTOPUTMBI OOpPabOTKH YHCEI,

YHMCJIOBBIX MOCJICIOBATEIILHOCTEH u MacCCHBOB:
NpeACTaBlICeHHe 4Yucia B BUAE Habopa  IMPOCTHIX
COMHOXXHUTEJIECH; HaxO0XXJICHHUE MaKCUMaJIbHOM

(MUHUMATBHOMN) TG PBI HATYPATBLHOTO YUCIIA, 3aMIMCAHHOTO B
CHUCTEME CYHUCIICHMSI C OCHOBaHMEM, HemnpeBblmaronmMm 10;
BBIYHCIICHHE OOOOIIEHHBIX  XapaKTEPUCTUK  DJIEMEHTOB
MaccMBa WJIM YHCIOBOM TOCIIEIOBATEIBHOCTH (CYMMBI,
MPOU3BEICHUS CPEAHETO apu(PMETHUESCKOT0, MUHUMAIBHOTO
U MaKCUMaJbHOTO JJICMEHTOB, KOJMYECTBA JJICMEHTOB,
YIOBIICTBOPSIOIINX ~ 3aJaHHOMY YCIIOBHIO); COPTHPOBKY
AJIEMEHTOB MacCHBa; YMEHHE HCIIOJb30BaTh B IMPOTpaMMax
JTAHHBIC PA3IMYHBIX THIIOB C YYETOM OIpaHWYEHUN Ha
TUana3oH WX BO3MOXKHBIX 3HAYCHHWHA, TPUMCHATH IIPU
pEIIeHNH 33]1a4 CTPYKTYPBI TaHHBIX (CIIUCKHU, CIOBAPH, CTEKH,




ouepeid, IEPEBbs); MPUMEHATH CTAaHIAPTHBIE U COOCTBEHHbBIE
HNOJIMPOrpaMMbl i1  OOpaOOTKH YHCIOBBIX JAaHHBIX U
CUMBOJIHBIX ~ CTPOK; HCIIOJNb30BaTh TMpH  pa3paboTke
nporpaMm OMOJIMOTEKH MOAMPOrPaMM; YMEHHUE UCIIONIb30BaTh
CpEICTBA OTJIAJIKH MPOTPAMM B Cpeie MPOrPaMMUPOBAHUS

2.13

YMeHue HCI0JIb30BaTh AJIEKTPOHHBIE TAOIHIIBI JTsI aHAJIH3a,
npeACTaBieHusT U 0OpabOTKM JaHHBIX (BKJIHOYas BBIOOD
ONTUMAIBHOTO PEIICHHUs, MOJ00p JUHUHM TPEH/A, pPEIICHHE
3a7a4 MPOTHO3UPOBAHKS); YMEHHE HCIIOJIb30BAaTh TA0TMYHBIC
(pensmoHHBIC) Oa3bl TAHHBIX M CIIPABOYHBIC CHCTEMBI

2.14

YMeHHne  OpraHu3oBBIBaTh  JIMYHOE  MHGOPMAIIMOHHOE
MPOCTPAHCTBO C HCIIOJIb30BAHUEM PA3NIMYHBIX CPENICTB
HU@POBBIX  TEXHOJOTWH; TMOHMMAaHHE  BO3MOXKHOCTEH
U(POBBIX CEPBHUCOB TOCYAAPCTBEHHBIX YCIYT, HMUGPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB

Ilepeyenb 3JJ1eMEHTOB coaep:kaHus, npoBepsieMbix Ha EI'D mo
uHpopMaTHKE

Kon

HpOBepHeMbIﬁ AJIEMEHT COACPKaHUA

1

[udpoBas rpaMOTHOCTH

1.1

OCHOBHBIE TEHJCHLIMM PA3BUTHUS KOMIBIOTEPHBIX TEXHOJOTHM.
[TapannensHble  BBIUKCICHHUS.  MHOTOMPOLIECCOPHBIE  CUCTEMBI.
Pacnpenenennbie BBIUUCIUTEIIBHBIE CUCTEMBI U 00pabOTKa OOJIBITUX
JTAHHBIX

1.2

[IpuHIIUTIBI TOCTPOCHUS U aNMapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX
cereil. CereBble npoTokoidbl. Cerb MHTepHeT. Anpecauuss B CETH
Wutepner. Ilporokonsr creka TCP/IP. Cucrema JOMEHHBIX HMEH.
Pa3nenenue |IP-cetn Ha moaceTH ¢ ITOMOIIBIO MAaCOK MOJCETEN

1.3

daitnoBast cucrema. llouck B (daitnoBoit cucreme. IlpuHIHIBI
pa3MeleHuss ¥ WMEHOBaHMs (DaiiJioB B JOJTOBPEMEHHOW MaMSITH.
[ITaGoHbI A1 onucaHus rpynn ¢aiios

1.4

CxopocTh mepenauyv JaHHBIX. 3aBUCMMOCTh BPEMEHHU IEepellauyd OT
nH()OPMAIIMOHHOTO 00bEeMa TAHHBIX U XapaKTEPUCTUK KaHasla CBSI3U

1.5

[MudpoBanue nanubix. CAMMETPUYHBIE U HECUMMETPUYIHBIC MUDPHI.
Mudper npocroit 3amensl. [lludp Ieszapsa. Iludp Buxenepa.
Anroputm mmdpoBanus RSA




1.6

Koapl, mnozBomstonue oOHAapyX UBaTh U HMCHPABIATh  OIMIMOKH,
BO3HMKAIOIIME TMpU TMepeAadye JaHHbIX. PaccrosHue XsMMUHra.
Koauposanue ¢ nosropenuem outos. Koael XammuHra

Teopernyeckre 0CHOBBI MH(OPMATUKU

2.1

JIBon4uHOE KOAMpOBaHHWE. PaBHOMEpHbIE M HEPABHOMEPHBIE KOJBbI.
JlekoaupoBaHue COOOIIEHNH, 3aIlIMCaHHbBIX C ITOMOIIBIO
HEpPAaBHOMEPHBIX KOJOB. YcimoBue dano. IloctpoeHne OmHO3HAYHO
JIEKOAUPYEMBIX KOJIOB C TIOMOILBIO JIEPEBA

2.2

Teopetnueckne MOAXOABI K OLIEHKE KOJIMYECTBA HH(OPMALUU.
Enununbl n3mepenus koimdyectsa nHpopmannu. AsdaBUTHBIN IOAX0
K OLEHKE KojJuuecTBa HH(MOpManMu. 3aKkOH  aJJUTUBHOCTH
uHpopmaruu. Dopmyna Xaprau. Hubopmanus U BEpOATHOCTb.
®opwmyna lllennona

2.3

Cucremsl cuncienus. PazBepHyTas 3anuch LEIbIX U JPOOHBIX YKCEN B
NO3ULMOHHON cucteMe cunciaeHus. CBONCTBAa MO3UMLMOHHOW 3aIllCH
quclia: KOJUYECTBO LU(pp B 3alluCH, NPU3HAK JEIMMOCTH YHClla Ha
OCHOBAHME CHCTEMBI CUNCIEHUS. AJITOPUTM NIEPEBOJIA LEIOTO YUCIIA U3
P-n4yHOM cHCTEMBI CUMCIIEHMSI B JACCATHUYHYI. AJTOPUTM IEPEBOJA
KOHEeuHOH P-nuHoM 1po0u B AeCATUYHYIO. AJITOPUTM MEPEBOAA LEIOT0
4yuciaa U3 JECATUYHOM cucTeMbl cuuciaeHus B P-uunyro. Ilepeson
KOHEYHOU JIecATHUHOMN Apodu B P-nuHyro. /J[BonyHas, BocbMepUYHas U
IIECTHAAUATEPUYHAsT CUCTEMBl CUHCIICHHS, CBA3b MEXKAY HHUMMU.
ApudmMernueckre onepanuy B NO3UIUOHHBIX CUCTEMAX CUUCICHUS

2.4

TpounyHass  ypaBHOBEILICHHAas CHCTEMA CYHUCIEeHUA. JIBOWYHO-
JNECSITUYHASI CUCTEMA CUUCIICHUS

2.5

Komuposanue TexcroB. Komuposka ASCII. OgHoOGalTHEIE KOAUPOBKH.
Crammaptr UNICODE. KommpoBka  UTF-8.  Ompenenenne
HH(POPMAITMOHHOTO 00beMa TEKCTOBBIX COOOIIICHUIM

2.6

KomupoBanue wuzoOpaxkenuit. OrneHka WHOOpPMAIMOHHOTO 00beMa
rpa@uuecKkux JaHHBIX TPU 33JaHHBIX pa3penieHud | TIyOuHe
KOJIUpOBaHM 1BeTa. [[BeToBBIC MOIETH.

Konuposanue 3Byka. OneHka UHPOPMAIMOHHOTO O00beMa 3BYKOBBIX
JAHHBIX TP 3aJlaHHBIX YacTOTe MAMCKPETHU3AlMd W Pa3psAHOCTH
KOJIUPOBAHUS

2.7

Anre6pa gmoruku. IloHsTHe BBICKa3bpIBaHUSA. BBICKa3bIBaTEIBHBIC
dbopmel (mpeaukarel). KBaHTOPHI CyIiecTBOBaHUS ¥ BCEOOITHOCTH.




Jlornueckue omepauuu. Tabmuubl UCTUHHOCTH. Jlormueckue
BelpakeHud. Jlornmueckne ToxaecTBa. Jlormueckue omnepauun U
OIlepalliy HaJl MHOKECTBAMU.

3akoHbl ~ anreOpbl  JIOTMKU. OKBHUBAJEHTHBIE  IPE0Opa3OBaHUs
JOTUYECKUX BBIpaXEHUH. Jlornueckne ypaBHEHHMSI M CUCTEMBI
YpPaBHECHUM.

Jlornyeckne (GyHKIEH. 3aBUCHMOCTh KOJHMYECTBA  BO3MOKHBIX
JOTUYECKUX (PYHKIMMA OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue (popMbl JIOTHUECKUX BBIpAKEHUH

2.8

CoBepliCHHBIE  AU3BIOHKTHBHBIC KOHBIOHKTHMBHBIE  HOPMAJIBHBIE
(GbOpMBI, AITOPUTMBI UX TTOCTPOCHUS IO TaOJIUIIE UICTUHHOCTH

2.9

Jlornueckue 3JI€MEHTHI B cOCTaBe KoMmblotepa. Tpurrep. Cymmarop.
MHoropa3psaneiii  cymmarop. llocTpoeHne cxem Ha JOTHYECKUX
AJEMEHTAX 1O 3aJlaHHOMY JIOTUYECKOMY BBIPAXEHUIO. 3aIKCh
JIOTUYECKOTO BBIPAYXKEHHUS IO JIOTHUYECKON CXEME

2.10

Mogenmun u moaenupoBanue. llenmn monpenupoBaHus. AJIEKBaTHOCTH
MOJIETM MOJIETUpyeMoMy OOBEKTY uiu mpoieccy. Dopmanuzanus
NpUKIAIHbIX 3adad. [IpencraBieHue pe3yabTaToB MOJACIMPOBAHUS B
BUJIe, YAOOHOM [JI1 BOCHPHUATHSA  deloBeKoM. [ 'paduueckoe
IpeACTaBICHHUE JIAHHBIX (CXEMbI, TAOIHUIIbI, TpaduKn).

2.11

[IpencraBnenne  weIbIX  YUCel B MOaMIATH  KOMIBIOTEpA.
OrpaHn4eHHOCTh JAMAana3o0Ha YHWCENl MPU OTPAHUYECHUU KOJIMYECTBA
pa3psaoB. [lepenonnenue pa3psigHON ceTKU. be33HaKOBbIE U 3HAKOBBIE
JaHHble. 3HAKOBBIM OWT. JIBOMYHBIA  JIOMOJHHUTCIBHBIA  KOJ
oTpullaTeNbHBIX  yucel. [loOWTOBBIE  JIOTMYECKHE  OIEpallUH.
Jlornueckuii, apupmernyeckuil U nukianyeckuit cipuru. Llndposanue
C TIOMOIIBI0 TOOUTOBOM omnepannu «uckitouaromee NN

2.12

IIpencraBieHre BELIECTBEHHBIX YHUCEN B MaMITH KOMIIBIOTEpA.
3HayvaIas 4acTh ¥ MOPAI0K yncia. Jnana3zoH 3Ha4eHU N BEIIECTBEHHBIX
yucen. [IpobGiieMbl XpaHEHHs] BEIIECTBEHHBIX YHCEJ, CBSI3aHHBIC C
OTPAHUYEHHEM KOJMYECTBA pPa3psAoB. BreimonHeHwe omnepanuii ¢
BEILIECTBEHHBIMU YHCIIAMU, HAKOTIJICHUE OIIMOOK MPH BEIYUCICHUSIX

2.13

I'padpr. OcHoBubie moOHsATHA. Bumbl rpadoB. Onucanue rpadoB ¢
MTOMOIIIbIO MAaTPHUI] CMEKHOCTH, BECOBBIX MAaTPHIL, CITUCKOB CMEKXHOCTH.
Pemenne anroputMuueckux 3azay, CBSI3aHHBIX C aHAIU30M Tpados
(mocTpoeHWEe ONTHUMAJIBHOTO TYTH MEXAY BepIIMHAMH Tpada,




ONPEACIICHUE KOJIMYECTBA PA3IMYHBIX MYTEW MEXAY BEpPLIMHAMHU
OPUEHTHUPOBAHHOTO ALMKINYECKOTO rpada)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBbsi mowucka. CrnocoObl 00xona
nepesa. [Ipencrapienue apudMeTHuecKuX BhIpaXKEHUN B BUJE JepeBa.
Hcnonb3oBanne rpadoB U JEpeBhEB IMPH ONUCAHUU OOBEKTOB U
IIPOLIECCOB OKPY>KAIOIIETO MUPA

2.15

JIuCKpeTHble WIrpbl JABYX MUIPOKOB C TIOJHOHM HH(POPMALHEH.
ITocTpoenue nepeBa nepedopa BapuaHTOB, ONIMCAHUE CTPATETUU UTPBI
B TabmuyHOW (opme. BBIUrpHINIHBIE W MPOUTPHIIIHBIC TMO3UIUH.
BoeIurpbluiHble cTpaTeruu

2.16

CpencrTBa MCKYCCTBEHHOTO HHTENJIeKTa. MaeHTuUKaus U TOHCK
U300paKEeHUM, pacno3HaBaHue Jmil. Vcrmonap30BaHHE  METOJNOB
MCKYCCTBEHHOT'O MHTEJIEKTA B 00y4arolux cucremax. Mcnonap3oBanue
METOJIOB MCKYCCTBEHHOTO MHTEJIEKTa B poOoTOTexHUKE. MHTepHeT
Benier. Heitponnsle cetn

AJTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Qopmanuzanus NOoHATHS anroputMma. MammHa TeropuHra kak
YHUBEpPCAJIbHAsA MOJENb BEIYMCICHUN

3.2

OneHka CIOXHOCTH BbluMclieHUd. Bpems paGotei u  o0beM
UCIIOJIB3YEMOW IaMATH, HMX 3aBUCUMOCTb OT pa3Mepa HCXOIHBIX
naHHblX. OIleHKa AaCHUMIITOTUYECKOM  CI0XHOCTH  aJITOPUTMOB.
AJTOPUTMBI OJTUHOMHUAIBHON CIIOKHOCTHU. [lepebopHbIe anrOpuTMBI.
[Iprmepsl pa3nUuHBIX aITOPUTMOB PELICHUS OJHOW 3aJa4u, KOTOpBIE
MMEIOT PA3JINYHYIO CIIOKHOCTh

3.3

OnpeneneHrue BO3MOXHBIX — PE3YJIbTAaTOB  pabOThl  MPOCTEHIIMX
QITOPUTMOB  YNPABJIECHUS UCHOJHUTEISIMA W  BBIYMCIATEIBHBIX
anroputMmoB. OmpelneneHue MUCXOIHBIX JIaHHBIX, MPH KOTOPBIX
QJITOPUTM MOXET JIaTh TpeOyeMbIil pe3ysbTar

3.4

AnroputMbel  00paOOTKM  HATypaJIbHBIX YHCEN, 3aldCaHHBIX B
MO3ULIMOHHBIX CHUCTEMax CUMCIEHUs: pa30MeHue 3alucH 4Yucia Ha
OTHENbHbIE LU(PBI, HAXOXKICHHE CYMMBbl W TPOU3BEACHUS LHUPD,
HaxO0XJICHUE MaKCUMAJIbHOU (MUHUMAaTBHOMN) U phI.
IIpencraBnenre uucina B BUAE HabOpa NIPOCTBIX COMHOXKHUTEIEH.
Anroput™M ObICTPOrO BO3BEJEHUS B CTENEHb. [[OMCK MPOCTHIX YKCEN B
3aJJaHHOM JMarna30He ¢ TOMOIIbIO AITOPUTMa «peleTo JpaTocheHar

3.5

MHoropa3zpssble 1eNble Yncia, 3a/1aud JJIMHHON apuMEeTHKH




3.6

SI3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl
JAHHBIX: 1EJIOYHUCIICHHBIC, BEIIECTBEHHbIC, CUMBOJIbHBIC, JIOTHYECKHE.
BerBnenus. Cnoxubeie ycnoBusg. [uknsl ¢ yciaoBuem. [uknbl 1o
IIEPEMEHHOM.

OO0paboTKa JaHHBIX, XpaHAMUXCS B (aitytax. TeKCTOBbIC U JTBOUYHBIC
daiinel. DaiinoBsie epeMeHHbIe ((aiiioBble ykazaTenn). UTeHune w3
daitna. 3anuck B daitn.
Pa3buenune 3amaun Ha mnoazagaud. [loamporpamMmsbl (mpoueAypsl U
bynknuu). Hcmonp3oBaHue  CTaHAAPTHOM  OMOMMOTEKH  s3bIKA
IPOrpaMMHUPOBAHMUS

3.7

Pexypcusi. PexypcuBubie mpouenaypsl u ¢yHkiuu. Mcmonb3oBaHue
CTEKa JUI1 OPTaHU3alUHU PEKYPCUBHBIX BBI30BOB

3.8

Yucnennsle MeTonpl. ToyHOE W NPUOIMKEHHOE pEIICHUs 3aJladM.
YucneHHoe pelleHHe YpaBHEHMH € TOMOIIBIO 1MoAOOpa mapaMmerpa.
YucneHHble METOABl PEUICHHs] YpaBHEHUW: METOJ Inepedopa, METox
HOJIOBUHHOTO JeneHus. [IpubinxeHHOe BBIYMCICHUE JJIUH KpPUBBIX.
Boruncnenue miomaneil guryp ¢ NOMOIIbIO YHUCICHHBIX METOOB
(MeTo TPSIMOYTOJILHUKOB, MeToj Tpamneuuid). Ilowck Mmakcumyma
(MuHUMYMa) (YHKIMHM OJHOM IEPEMEHHOM METOAOM IOJIOBUHHOTO
JEeJICHUs

3.9

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble (YHKIMHM sI3bIKa
IPOrpaMMHUPOBAHUS 111 00paOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00paOOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBICHUMN
CUMBOJIa B CTPOKe, pa30MeHue CTPOKM Ha CIOBa IO MPOOEIbHBIM
CUMBOJIaM, IIOMCK IIOACTPOKM BHYTPM JaHHOM CTPOKH, 3aMEHa
HAaWJEHHOW MOJACTPOKHA Ha JPYTYIO CTPOKy. l'eHepanms BCeX CIOB B
HEKOTOpPOM alipaBUTE, YAOBIECTBOPSIOIMX 3aJlaHHBIM OTPAHHYEHUSIM.
[IpeoOpa3zoBaHue yuCiIa B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

MaccuBsl U MOCIeI0BaTEIbHOCTH YKcell. Boruncienne 0000IIEeHHbIX
XapaKTEPUCTHUK 3JIEMEHTOB MaccuBa WIH YK CIIOBOI
[OCJIEOBATEIBHOCTH (cyMMBl, IPOU3BEICHUS, CPEIIHETO
apu(pMeTUYECKOro, MUHUMAJIBHOTO U MAaKCHUMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA HJIEMEHTOB, YAOBJETBOPSAIOIIMX 33JaHHOMY YCJIOBHIO).
JInHeHbIM NOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE. AJITOPUTMBI PaOOTHI
C DJJIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM MAaCCHBA.
CopTtupoBka ogHOMEpHOro MaccuBa. lIpocTble METOAbl COPTUPOBKU
(MeTon my3bIpbKa, METOJ BbIOOpA, COPTUPOBKA BCTaBKAMM).
CopTtupoBka cnusiHUEM. bBbICTpas COpTUpPOBKa MaccuBa (aJrOpPUTM
Quicksort). JIBou4HbIi TOUCK B OTCOPTUPOBAHHOM MaCCHUBE




3.11

JIByMepHbIE MAaCCUBBI (MATPHULIbI). AITOPUTMBI 00paOOTKH JBYMEPHBIX
MacCCHUBOB: 3aII0JIHEHUE IBYMEPHOIO YHCIOBOIO MAaCCUBA I10 3aJaHHBIM
MpaBujaM, IMOUCK 3JIEMEHTa B JIByMEPHOM MAacCCHBE, BBIYMCIICHHE
MakcuMyMma (MUHUMYyMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa,
IIEPECTaHOBKA CTPOK U CTOJIOLIOB ABYMEPHOI'O MacCUBa

3.12

CrnoBapu (accolaTUBHBIE MAacCCHBBI, OTOOpa)KEHUsI). XOII-TaOJIHUIIbI.
[TocTpoenue angaBUTHO-YACTOTHOTO CIOBApPS ISl 33JaHHOTO TEKCTa

3.13

Crexu. AHanu3 NpaBWILHOCTH CKOOOYHOTO BbIpaxxeHus. Brruncnenue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN dopme.

O‘-ICpGI[I/I. Hcnonb3oBaHue oucpecan aJjri BpCMCHHOI'O XPAaHCHUA NAHHBIX

3.14

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAIBHOTO OCTOBHOIO
JiepeBa  B3BELICHHOTO CBA3HOI'O  HEOPUEHTHPOBAHHOrO  rpada.
KosmuecTBo pa3nuyHbIX MyTel MEKy BEPIINHAMYU OPUEHTUPOBAHHOTO
anukinyeckoro rpada. Anroput™ JeikeTpsl

3.15

Hepesps. Peanmusanus aepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYD.
JlBouuHsble (OMHapHBIE) nepeBbs. [locTpoenue nepeBa I 3aJaHHOTO
apu(pMETUYECKOTO BbIpaKEHUSI. PeKypCcHUBHbBIE alrOpuUTMbI 00X071a
nepea. Mcrnonp3oBaHue cTeka U ouepenu s 00xojia Aepena

3.16

JIlnHaMU4YecKoe MPOrpaMMHUPOBAHUE KaK METOJ PEIICHHS 3aday C
COXpaHEHHEM MPOMEXKYTOYHBIX PE3yJIbTAaTOB. 3aJayu, pelIacMble C
IMIOMOIIBPI0  JUHAMHUYECKOTO  MPOTPaMMHUPOBAHUA:  BBIYUCIICHUE
PEKYPCHUBHBIX (DYHKIIMM, TOACYET KOJIMYECTBA BApHUAHTOB, 3aJa4yu
ONTHUMHU3ALUA

3.17

[Toustie 00 OOBEKTHO-OPUEHTUPOBAHHOM  IPOTPAMMHPOBAHUMU.
OObekThl M kiacchl. CBoiictBa M MeTOAbl 00BEKTOB. OOBLEKTHO-
OpUEHTHUPOBAHHBIM aHanu3. Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO oAXO0Ja. Nukancynsuus,
HacJe0BaHue, MOIUMOPhH3M

NHpopMamoHHbIe TEXHOIOTUH

4.1

Anamu3  nmaHHbIX.  OCHOBHBIE — 3ajJauM  aHaIM3a  JAHHBIX:
OPOrHO3UpOBaHME,  Kiaccuukanus,  KilacTepu3alus,  aHajau3
oTkioHeHuu. [locienoBaTenbHOCTD PEIICHUS 3a7a4 aHaIu3a JaHHBIX:
cOOp MepBUYHBIX JAHHBIX, OYHUCTKA U OLICHKA KaueCTBa JIaHHbIX, BBIOOP
U (WJIM) TOCTPOEHUE MOJIENH, TPeoOpa30oBaHNe JaHHBIX, BU3yaTu3alus
JNAHHBIX, WHTEpIpeTauus pe3ynapraroB. lIporpammuslie cpencrBa u
WNurtepHeT-cepBuCchl 111 00paOOTKM M MPEACTABICHUS JIaHHBIX.
bonpmme nannpie. MammaHoe oOydyeHue




4.2

AHanu3 [NaHHBIX C TOMOIIBIO AJNEKTPOHHBIX Tabmuil. Beruucienue
CYMMBI, CpeIHEro apupMeTuyeckoro, HauOOJIbIIETO (HAUMEHBILIETO)
3HaYeHUs auarnazoHa. Beraucienue xodQuiirienTa Koppesiiuu IByX
psanoB AaHHbIX. [locTpoeHue crondyaThiX, JUHENYATBIX U KPYTrOBBIX
auarpamm. [loctpoenue rpadukoB ¢ynkiuil. [logbop muHNM TpeHaa,
pelnieHre 3ajad NpOrHO3MpOBaHMs. PemeHue 3agad ONTHMHU3aLUU C
MTOMOIIIBIO 3JIEKTPOHHBIX TAOJINIT

4.3

JluckpeTr3anus npu MaTeEMaTHUECKOM MOJIETTMPOBAHUHU HEMPEPBIBHBIX
IPOLIECCOB. MonenupoBaHue JBYOKECHUS. MonenupoBanue
OMOJOTHYECKUX CHCTEM. MaTeMaTH4ecKue MOJENId B 3KOHOMHUKE.
BoruncnurtenbHple  SKcepuMeHTHl ¢ Moensmu.  OOpaboTka
pE3yNbTaTOB AKCIIEPUMEHTA. MeTO HAMMEHBIINX KBapaToB. OueHka
YUCJIOBBIX MApaMeTPOB MOJEIUPYEMBIX OOBEKTOB U IPOILIECCOB.
BoccranoBnenue 3aBUCUMOCTEN IO pe3yJIbTaTaM IKCIIEPUMEHTA

4.4

BepositHoctHbie Mogenu. Meroasl Moute-Kapio. MmuraimonHoe
MozenupoBaHue. CHCTEMbI MACCOBOT'O OOCTYKUBAHUS

4.5

Tabnuunbie (pessiiiuoHHbIC) 0a3bl JaHHBIX. Tabnuia - nmpeacTaBieHNe
CBeJIcHHI 00 OJHOTHUIHBIX 00BekTax. Iloje, 3ammch. Kirrou TaOmmIlbl.
Pabota ¢ roroBoii 0a30i maHHBIX. 3anoiaHeHUE 0a3bl JaHHBIX. ITouck,
COPTHPOBKA U (PUIbTpaIusl JaHHBIX. 3alpoChl HAa BBIOOPKY JaHHBIX.
3ampockl ¢ mapaMeTrpamu. Beruuciasembie 1OJA B 3alpocax.
MHoroTtabiuunble 0a3bl JaHHBIX. THIIBI CBsA3EH MEXIy TaOIUIIaMH.
Buemnnii  ximrou.  IlemoctHOocTh  0a3pl AaHHBIX.  3ampochl K
MHOTOTa0JIMYHBIM 0a3aM JaHHBIX

4.6

TexkctoBslil mponieccop. CpencTsa MOUCKa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTYpUpPOBaHHbIE TEKCTOBbIE JOKYMEHThI. CHOCKH,
ornasienue. IIpaBuia LUTHUPOBAaHMS HCTOUYHUKOB M  O(OpMIIECHUS
O6ubmmorpadUuecKux CChUIOK

TemaTuyeckoe NJIAHUPOBAHUE

10-ii kiace

KosmnuecTBo yacos JJIEKTPOHHBbIE
Ne | HammeHoBaHue
o/ (uu¢posbie)

II

Pa3ieyioB M TEM | Beer | Kontpoabn |IIpakTuyeck 06pazoBaTeNbH
NporpaMmsl |,

ble pa0doTbl |He padoThI ble Pecypchl

Paznen 1. lludposast rpamMmoTHOCTH




«JlomamHue
3a/laHusl.
Cpennee obmiee
o0pa3oBaHuUe.
Nudopmatukay,
10-11 KJacc,

KommbroTep: AO
amrapatHoe U H3parenscTBO
1 1|mporpammuoe | o «IIpocaernienue
obOecrieueHue, »;
daiinoBast Hudporoit kypc
cHucTeMa «ndopmarnka
» 10 xnacc,
Orr'rAOyY JIIO
«AxaneMus
MuHnpocBenieH
usi Poccuny;
Wroro mo pazmeny |6

Paznen 2. Teopernueckrie OCHOBbI HHPOPMATUKHU

«JlomamHue
3aganus. CpenHee
oO1ee

Mugopuanus u oOpa3oBaHHUe.
2.1 |madopmarmonH |5
bi€ TIPOLLECChI Nudopmartukay,
10-11 xmacc, AO
N3 narenscTBO
«IIpocBenieHue;
Hudposoit  kypc
«udopmarnka
IIpencraBnenue 10 KJacc,
2.2 |\uadopmaruu B |8 OrrAoy  AIIO
KOMIIBIOTEPE «AxaneMust
MuHnpocsemeHn
s Poccuny;
«JlomarmHue
23 DJIEMEHTHI 8 Z%ﬁ::ﬂ' Cpemice

anreOphl JIOTUKH

oOpa3oBaHHUE.
Nudopmartukay,




10-11 knacc, AO

N3parenscTBO
«IIpocsemenne»;
Wroro o pazneny |21
Paznen 3. UnpopManimoHHbIe TEXHOJIOTHH
«Jlomarraue
3a/1aHusl.
Cpennee ooOmiee
oOpa3oBaHuUe.
NudopmaTtukay,
10-11 KJacc,
TexHonoruun AO
00paboTKH N3paTenncTBO
TEKCTOBOM, «IIpocenieHue
3.1 . 7 1
rpaguueckol u »;
MYJIbTUMEIUIH Hudposoit kypc
ol uHpopmManun «MHdpopmarnka
» 10 xiacc,
Or'Aoy AIIO
«AxkaneMust
MuHnnpocsenieH
us Poccuny;
Wtoro no pazneny |7
OBUIEE
KOJIMYECTBO
YACOB I10 34 12 0
[TPOTPAMME
11-i1 knace
KosmnuecTBo yacos DJIEKTPOHHBIE
Ne | HammeHoBaHMe
(undposbie)
n/ | pasieaos M TeM | Beer | Konrposnbn |IIpakruueck 06pazoBaTeIbH
|\ MpOrpaMMbl 0 ble pa0oThl | e paboThl | re pecypebl

Paznen 1. lludposast rpaMmoTHOCTH




1.1

CereBble
UH(GOPMAaLIMOHHBI
€ TEXHOJIOTUHU

«JlomamHue
3a/IaHusl.
Cpenuee oO1iee
oOpa3oBaHue.
HNudpopmatukar
, 10-11 xiacc,
AO
N3narenscTBO
«IIpocemieHue
»;

Hudporoii kypc
«ndopmaruka
» 11 knacc,
OI'AOY 110
«AxageMust
Musnnpocsene
Hus Poccumy;

1.2

OcCHOBBI
COIMAJIbHOM
uH(pOpMaTHKH

«JlomamHue
3a7aHusl.
Cpennee oOriee
oOpasoBaHue.
NudopmaTukar»
, 10-11 xiacc,
AO
N3znarenscTBO
«IIpocsemienue
»;

[udposoii kypc
«Mudopmartrka
» 11 Kknace,
OI'AOY  JI10
«AxageMust
Munnpocsele
Husg Poccuny;

Hroro no paszneny

8

Paznen 2. Teopernueckre 0CHOBBI HHPOPMATUKHU




2.1

NudopmanronHo
e
MO/IEJINPOBaHUE

«JlomamHue
3a/IaHusl.
Cpenuee oO1iee
oOpa3oBaHue.
HNudpopmatukar
, 10-11 xiacc,
AO
N3narenscTBO
«IIpocemieHue
»;

Hudporoii kypc
«ndopmaruka
» 11 knacc,
OI'AOY 110
«AxageMust
Musnnpocsene
Hus Poccumy;

Hroro o paszueiny

5

Paznen 3. AnmroputMmsl

Y IIPOTPaMMHPOBAHUE

«JlomamHue
3aJIaHuUs.
Cpennee oOriee
obOpasoBaHmue.
NudopmaTtukar
, 10-11 xiacc,
AO

AJITOpUTMBL U N3 parenscTBO
3 1 | IEMEHTEI 11 1 «IIpocBenienne
MpoTrpaMMHUpPOBa »;
HUS [udposoii kypc
«Mudopmartrka
» 11 Kknace,
Or'AOY  JITIO
«AxageMus
Munnpocsele
Hus Poccuny;
Wroro no pazneny 11

Paznen 4. UndopManimoHHbIE TEXHOJIOTHH




«JlomamHue

3aJlaHus.
Cpennee ooOmee
DNEeKTPOHHbBIE oOpa3oBaHue.
4.1 6
Ta0IUILIBI HNudopmartukay,
10-11 knacc, AO
N3narenscTBO
«IIpocserieHuey;
Hudporoit Kypc
«Uudopmaruxa
11 KJacc,
4.2 | ba3bl JaHHBIX 2 OIr'A0OyY  AIIO
«AxageMust
MuHnpocsemeHu
st Poccuny;
«JlomamHue
3aJlaHus.
Cpescrea Cpennee oOiiee
4.3 | MCKyCCTBEHHOTO |2 0bpasosamHe.
UHTCILICKTA Nudopmatukay,
10-11 knacc, AO
N3narenscTBO
«IIpocBenienne»;
Hroro no pazaeny 10
OBIIEE
KOJIMYECTBO 34
YACOB I10

[TPOI'PAMME




