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MNOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1o yweOHOMy mpenmery «MHpopmaTtuka» Ha YpOBHE CpeIHEro oOuIero
0o0pa3oBaHMsl COCTaBJICHAa Ha OCHOBE IIOJIOKEHUH M TpeOOBaHMN K pe3yJbTaTaM OCBOCHHUS
oOpa3oBaTenpHON MporpaMMbl ¢ yué€TroMm (denepanbHoil paboueil mporpaMMbl BOCHUTAHUS H
Konuenmun npenonaBanus yuebHoro npeamera «MHpopmarukay, a Takxke:

— ®enepanbHOro 3aKkoHa OT 29 nekadps 2012 r. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
®enepanun» (C UBMEHEHUSIMHU U IONIOJIHEHUSIMHU );

— (enepanpHOr0 TroCyIapCTBEHHOTO OOpPa30BATEIBHOIO CTAaHJAApTa CPETHEro OOIIEeTo
oOpa3oBaHus, YTBEPKIACHHOTO NpukazoM MunoopHayku Poccun ot 17 mas 2012 1. Ne 413 (B pen.
npukazoB MunoOpHayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne
613;

Munnpocgenienust Poccun ot 24.09.2020 Ne 519, or 11.12.2020 Ne 712, ot 12.08.2022
Ne 732, o1 27.12.2023 Ne 1028);

— (enmepanpHOl  00pa3oBaTENBHOW  TPOTpaMMBI  CPEAHETO0  OOIIero  oOpa3oBaHWS,
yTBEpKIAEHHON npukazoM Munnpocseuenus Poccun ot 18 masa 2023 r. Ne 371 (B pen. npuxa3on
Munnpocsenienust Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

— mnpukaza MunnpocsenieHus: Poccun ot 5 HosiOps 2024 r. Ne 769 «OO6 yTBep)aeHUH
(benepanbHOro nepevHs y4eOHHUKOB, TOMYUIEHHBIX K MCIOJIb30BAHUIO MPHU PeaTM3allii UMEIOLIUX
roCy/IapCTBEHHYIO0 aKKpeIUTaluio 00pa30oBaTeNIbHBIX MPOrpaMM HAdajJbHOTO OOIEro, OCHOBHOTO
o0111ero, cpeaHero ooduero o0pa3oBaHUsl OPraHU3aALUSAMH, OCYIIECTBISIIOIIMME 00pa30BaTeNbHYIO
JesTeIbHOCTb, U YCTAHOBJICHUM IPEJEIbHOI0 CPpOKa MCIOJIb30BaHHUSI UCKIIOUYEHHBIX YUYEOHUKOB U
pa3paboTaHHBIX B KOMILJIEKTE C HUMHU yU4EOHBIX IOCOOUITY;

— npukaza Munnpocsemenus Poccun ot 18 urons 2024 r. Ne 499 «O6 yrBepkaeHUH
(benepanbHOro MepeyHs IEKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB, JOMYIIEHHBIX K UCIIOIb30BaHUIO
IpU pean3alui HMEIOIIUX TOCYJapCTBEHHYIO aKKpeAMTAlMI0 00pa30BaTEeNIbHBIX MPOrpamMmm
Ha4aJIbHOTO OOIIET0, OCHOBHOTO OOIIIETO, CPETHETO 00IIEeT0 00pa3oBaHUM;

— npukasza Munnpocsemenus Poccun ot 7 okTsi6ps 2022 r. Ne 888 «O BHeceHUU U3MEHEHHH
B [lopsiiok opraHuM3allud M OCYLIECTBICHHS OOpPa30BaTENbHON JEATENBHOCTH IO OCHOBHBIM
o01eo0pa3oBaTeNIbHBIM MIpOorpaMmMaM — 00pa30BaTENIbHBIM IpOrpaMMaM HadajlbHOTO OOILEro,
OCHOBHOT'O OOIIETr0 M CpelHero ooimero oopa3oBaHus, yTBEPKIECHHOIO NMpUKa3oM MUHHCTEpCTBA
npocsemenus: Poccuiickoit @enepamnmu ot 22 mapra 2021 r. Ne 115»;

—V¥Ycraa ['BOY «CIII Ne 33 T.O. MAPUVYIIOJIb» (HOBasi pemakius), yTBEpXKIEHHOIO
npuka3oM MunucrepcTa oopazoBanus U Hayku Jlonenkoit Hapoanoit PecriyOnuku ot 1 urons 2024

r. Ne 976;
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— YyebHoro mnaHa cpeanero oomero oopazoanus [ bOY «CIHI Ne 33 T.O. MAPUVYIIOJIby»
Ha 2025-2026 yueOHbI# TO/I.

[Iporpamma 1o uH(pOpPMATUKE ONpeneiseT KOJIWYECTBEHHBIE U KAueCTBEHHBIC
XapaKTEpPUCTUKHM y4eOHOro Marepuana i KaxJoro roja H3yd4eHHUs, B TOM 4YHCIEe JAJs
COJZIEP’KATEJIbHOTO ~ HAIOJHEHUS Ppa3HOro BHJAA KOHTposid  (NIPOMEXYTOYHOH  aTTecTaluu
00yYaromuxcs, BCEPOCCUHUCKUX MPOBEPOUHBIX pabOT, TOCYAAPCTBEHHOW HTOTOBOM aTTECTAIlHMH).
[Tporpamma 1o HHGOPMATUKE SIBJISETCSI OCHOBOM ISl COCTABIICHUS aBTOPCKHUX YUEOHBIX IPOTPaMM U
y4e€OHMKOB, I0YPOYHOT'O IUTAHUPOBAHUS Kypca yUUTENIEM.

HudopmaTrka Ha ypOBHE CpEIHETO OOLEr0 00pa30BaHMsI OTPAXKALT:

- CYIIHOCTh WH(OPMATUKH KaK HAYYHOH IUCIMIUIMHBI, N3ydalonield 3aKOHOMEPHOCTH
IIPOTEKaHUs U BO3MOKHOCTH aBTOMAaTU3alll1 HH(POPMALIMOHHBIX [TPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

- OCHOBHBIE 00JaCTU NMPUMEHEHUs MHPOPMATUKHU, MPEXIE BCEro MH(OpPMaIMOHHBIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANIbHYIO chepy;

- MEXIUCIUIUTMHAPHBIN XapakTep HHOOPMATHKH U WH(OOPMAIIMOHHOHN eSTEIHbHOCTH.
Kypc mHbopMaTuku Ha ypoBHE CpEIHET0 0O0Iero 0O0pa30BaHMS SBISETCS 3aBEPIIAIONINM 3TAllOM
HENpepbIBHOM TMOATOTOBKU oO0ywaromuxcsd B o0nactd HMHGOpPMAaTUKH M HUH(POPMAILMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTMH, OH ONHMpAaeTcs Ha COAEp)KaHue Kypca MH(OPMATHKH YpPOBHS
OCHOBHOTO 00ImIero o00pa3oBaHHWs W ONBIT IOCTOSHHOIO TPUMEHEHUs HH(POPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTMM, Ja€T  TEOPETUYECKOE OCMBICIEHHE, HWHTEPIPETalnio U
000011I€HUE ITOTO OIBITA.

B conepxanun ydueGHoro npenmera «MHpopmaTHka» BBIIEISIIOTCS YEThIpe TEMAaTHUYECKUX
pasnena.

Paznen «lludpoBas rpaMOTHOCTBY» OXBAaTHIBAET BOIPOCHl YCTPOMCTBA KOMIBIOTEPOB U
APYTUX 3JIEMEHTOB LIU(PPOBOTr0 OKPYKEHUs, BKIIFOYasi KOMIIbIOTEPHbIE CETH, UCII0Ib30BAHUE CPE/ICTB
OINEPALlMOHHOM cucTeMbl, paboTy B ceTu MHTEepHET M HCHOIB30BAaHWE HHTEPHET- CEPBHCOB,
MH(OPMALIMOHHYIO 0€30MaCHOCTb.

Paznen «Teopernyeckue OCHOBBI MH(DOPMATUKI» BKJIIOYAET B ce0sl MOHATUHHBINA ammapar
MH(POPMATUKH, BONPOCHI KOAMPOBAHUS HH(GOpPMAlMK, HU3MEpPEeHHs HH(GOPMAIIMOHHOTO 00BEMa
JAHHBIX, OCHOBBI aIreOphl JIOTUKKA U KOMITBIOTEPHOTO MOJIEIMPOBAHMUSL.

Paznen «AnropuTMmel U MporpaMMHpPOBAaHUE» HANpPaBlIeH HAa Pa3BUTUE ANTOPUTMHUYECKOTO
MBIIIEHHS], pa3paboTKy aJIropuTMOB, (OPMHPOBAHME HABBIKOB peajH3alMd MporpaMMm Ha
BBIOPAHHOM $I3bIKE MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS.

Paznen  «MH(popMaloHHBIE  TEXHOJIOTMH»  OXBAThIBAET  BOMPOCHI  MPUMEHEHHS

MH(OPMALIMOHHBIX TEXHOJIOTUH, PEaTu30BaHHBIX B MPUKIAJAHBIX MPOTPAMMHBIX MPOAYKTaX U
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MHTEPHET-CEPBHCAX, B TOM YHCIIE IPU PEIICHUH 3a/1a4 aHAIN3a JaHHbBIX, NCIIOJIb30BaHUE 0a3 TaHHBIX
Y JICKTPOHHBIX TaOJHMIL A7 pEIIeHUs IPUKIATHBIX 3a7a4.

PesynbraTel  6a30Boro ypoBHS u3yueHHMs ydeOHoro mpenmera «MHpopmarukay
OpUEHTHPOBaHBl B IEPBYIO oOuepenb Ha OO0IIyH (YHKIMOHAIBHYIO T'PAaMOTHOCTh, MOJy4YeHHE
KOMIIETEHTHOCTEH J/Jisi MOBCEIHEBHOM XH3HU U oOmiero pa3BuTus. OHM BKJIIOYAIOT B ceO:
[IOHUMAaHHUE IPEIMETa, KIOYEBBIX BOIIPOCOB M OCHOBHBIX COCTAaBJISIOLIMX 3JIEMEHTOB H3y4daeMOMH
MPEeIMETHOM 00JIacTH;

YMEHHE pellaTh THUIIOBbIE MPAKTUYECKUE 3a/ayl, XapaKTepHbIe ISl HCIOJIb30BAHUS
METOJIOB U MHCTPYMEHTAapHsl JaHHOU MpeaMETHOM 001acTH;

OCO3HAaHWE paMOK H3y4yaeMOW TMpeAMETHON 0O0JacTH, OTPAaHWYEHHOCTH METOJIOB H
MHCTPYMEHTOB, THITMYHBIX CBSI3€H C APYyrUMH 00JacTSIMHU 3HAHHMS.

OcHoBHas uenb u3ydeHus ydueOHoro npeamera «MHdopmaruka» Ha 6a30BOM ypOBHE IS
YPOBHS cpeliHero odiero oopazoBaHus — odecreueHue JaabHEHIIero pa3BUTHs HHPOPMAITHOHHBIX
KOMIIETEHIIMM  BBIIYCKHUKA, €ro TOTOBHOCTM K JKM3HM B YCIOBUSX pa3BUBAIOIIETOCS
MH(GOPMAIIMOHHOTO OO0INECTBa M BO3pACTAIOUICH KOHKYPEHIIMH Ha PhIHKE TpyAa. B CBs3M ¢ 3TUM
uzydyenne nHgopmatuku B 10 — 11 kitaccax JOmKHO 00ECIEUUTD:

c(OpPMUPOBAHHOCTh MPEJCTaBICHUA O poiid HHPOPMATHKH, HWH(POPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

c(OpPMUPOBAHHOCTh ~ OCHOB  JIOTMYECKOIO M aJITOPUTMUYECKOTO  MBIIIJICHUS;
c(OpMUPOBAHHOCTh YMEHUH pa3nuyarh (PaKTel M OIEHKH, CPAaBHUBATh OIICHOYHBIE BBIBOJBI,
BUJETh HX CBS3b C KPUTEPUSAMM OLEHMBAHUS U CBSI3b KPUTEPHEB C OINpPENENEHHOW CHCTEMOMN
IIEHHOCTEH, POBEPATH HAa JOCTOBEPHOCTH U 0000111aTh MH(POPMAIIHIO;

c(OpMUPOBAHHOCTh MPEJICTABICHUN O BIMSHUU MH()OPMAIIMOHHBIX TEXHOJIOTMH Ha KM3Hb
YeJIoBeKa B 00IIEeCTBE, IOHUMAaHHUE COLMAIbHOI0, 5KOHOMUYECKOI' 0, HOJIUTUYECKOT 0, KyJIBTYpPHOTO,
IOPUINYECKOT0, IPUPOAHOTO, 3PTOHOMUYECKOT0, MEJUIIMHCKOTO U (PU3HOIOTHYECKOTO KOHTEKCTOB
WH(POPMAIIMOHHBIX TEXHOJIOTHH;

NPUHSATHE TPABOBBIX M ATHUYECKUX ACIEKTOB WH(POPMAIMOHHBIX TEXHOJIOTHH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJICH, BOBICUEHHBIX B CO3/IaHUE U MCIIOJIb30BaHNE WH(POPMALIMOHHBIX CHCTEM,
pacrpocTpaHeHre HHPOPMaLIUY;

Ha u3yuenne nnpopmaruku (6a30Bbli ypoBeHb) 0TBOUTCS 68 yacoB: B 10 kiacce — 34 yaca
(1 wac B Henemo), B 11 kitacce — 34 yaca (1 yac B Heneno).

ba3oBelii ypoBeHb M3ydeHHsST WHGPOPMATUKH OOECHeYMBaeT IOATOTOBKY OOydarolIMxcs,
OPUEHTHPOBAHHBIX Ha T€ CIEUUATHHOCTH, B KOTOPBIX WH(OPMAIMOHHBIE TEXHOJIOTUU SIBISIOTCS

HEOOXOJUMBIMU HHCTPYMEHTaMH TNPOPECCUOHANBHON MAESITEIbHOCTH, Yy4YacTHE€ B IPOEKTHOM U
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HCCIIEIOBATENILCKOU JIEITEIbHOCTH, CBI3AHHON C MEXIUCHMUIUIMHAPHON U TBOPYECKOW TEMATUKOM,
BO3MOXXHOCTb PEIICHUs 331a4 0a30BOr0 ypOBHS CIOKHOCTH EJIMHOr0 rocy1apCcTBEHHOIO 3K3aMeHa
10 HHPOPMATHKE.

[TocnenoBaTenbHOCT, HM3yUEHHUSI TEM B IpeaeNiaX OJHOro roja OO0ydYeHUs: MOXKET ObITh
M3MEHEHAa M0 YCMOTPEHHUIO YUYUTENsl MpU MOArOTOBKE padouell mporpaMMbl U IOYPOUYHOTO
IJIAaHUPOBAHUS.

COJAEPKAHUE OBYYEHUA 10 KIIACC

Hudposasi rpaMOTHOCTH

TpeGoBanusi TeXHUKU 0€30IMACHOCTH M TMTHEHBI IPU paboTe ¢ KOMIBIOTEPAMU U IPYTHUMHU
KOMITOHEHTaMH IIU(PPOBOTO OKPYKEHHUS.

[Mpuammner pabotel  KommbioTepa. [lepcoHanmpHBIl  KOMIBIOTED. BhIOOD
KOH(UTYpaIi KOMITBIOTEPA B 3aBUCMOCTH OT peIIaeMbIX 3ajad.

OCHOBHbIE TEHACHIIUU PA3BUTHSI KOMIIBIOTEPHBIX TeXHOJIOTHi. [lapasnienbHble BBIYMCICHMUS.
Muoronporeccopusie cuctembl. CymnepkoMmbroTepbl. MHUKpPOKOHTpOIUiephl. PoOoTu3npoBaHHbIE
IIPOU3BOJICTBA.

[IporpamMmmHoe oOecnedueHre KOMIBIOTEPOB. Buapl mporpaMMHOro oOecmeueHuss u HUx
HazHayeHne. OCOOEHHOCTH MPOTrpaMMHOr0 oOecredeHruss MOOWIBHBIX yCTporcTB. OnepanmonHas
cucrema. IloHsTHEe O cHUCTEMHOM aJAMHHMCTpUpOBaHUHU. WHcTammsuus ¥ JEHMHCTAIUISILIMS
MPOrpaMMHOTO 00eCTIeUeHUS.

Qaiinosas cucrema. Ilouck B (aitnoBoii cucteme. Opranusanus XpaHeHHs U 0OpabOTKH
JAHHBIX C UCHOJIb30BAHNEM UHTEPHET-CEPBUCOB, 00JAUHBIX TEXHOJIOTUH M MOOUIIBHBIX YCTPOMCTB.

[TpuknanHple KOMIBIOTEPHBIE MPOrpPaMMBbl JJIsl PELIEHMs] THUIOBBIX 3ajad MO BBIOPAHHOM
cnenuanu3anuu. CucteMbl aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHMUSL.

[TporpammHuoe oGecniedenue. JlnneH3upoBaHue NPOrPaMMHOTO OOecredeHuss U IU(PPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoaHOe mporpaMMHoe obOecriedeHue. Kommepueckoe u
HEKOMMEpPUYECKOE HCMOJIb30BaHUE MPOrpaMMHOro o0ecreueHuss U LUQPOBBIX PECYpPCOB.
OTBETCTBEHHOCTh,  yCTaHaBIMBaeMas  3aKoHOAATeNbCTBOM  Poccuiickon  denpepanuu, 3a
HEMpPaBOMEPHOE UCIIOIB30BaHUE MPOTrPAMMHOT0 00ecrieyeHHs U IIU(PPOBBIX PECYPCOB.

Teopernueckne 0CHOBbI HHPOPMATHKH

Wndopmanys, naHHblE W 3HaHUS. YHUBEPCAJIBHOCTb JMCKPETHOTO IPEACTaBICHUS
nHopmanuu. J[BonuHoe komupoBaHue. PaBHOMepHBIE U HepaBHOMEpHBIE Konbl. YcimoBue daHo.
IToxxoxap! k n3Mepenuto nHpopmanuu. CymHocTs 00bEMHOTO (a1(aBUTHOTO0) OX0/1a K H3MEPEHHIO
uHpopMalny, onpeaeseHne OuTa ¢ TOUKH 3peHHs al(aBUTHOTO MOAX0/A, CBA3b MEXIY pa3zMepoM

andasuta 1 ”HGOPMAITMOHHBIM BECOM CUMBOJIA (B IMPEANOIOKEHUH O PABHOBEPOSTHOCTH MOSBICHHUS
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CHUMBOJIOB), CBSI3b MEXy CIMHHUIIAMU H3MepeHus: nHdopmaruu: our, 6aiit, Koaiit, Moaiit, ['0aiir.
CymHOCTh COAEPKATENBHOTO (BEPOATHOCTHOTO) MOX0/1a K M3MEPEHUI0 MH(POPMALINH, OTIPE/IeIICeHUE
OWTa C MO3UIIUU COJIEP>KAHUS COOOIICHUSI.

Nudopmannonnsie nponeccsl. [lepenaya nunpopmannu. Mctounuk, npuéMHUK, KaHaJ CBA3H,
cUrHajl, koaupoBanue. Mckaxenue nnpopmanuu npu nepenade. CKopocTh nepenadn JaHHBIX 110
KaHaiy cBs3H. XpaHeHue nHpopmarmu, 00béM mamsiti. O6padorka nHpopmanuu. Buasl 00padboTku
nHpOpMAaLUU: TIOITy4YeHUE HOBOTO COJIEPKaHMs, U3MEHEHHE (POPMBI MpeCTaBIeHUS UH(POPMAIIHH.
ITouck nnpopmanuu. Pons napopmannu 1 nHHOpMALMOHHBIX IPOLIECCOB B OKPYKAIOLEM MHUDE.

Cucrembl. KoMIIOHEHTBI cucCTeMbl M MX B3auMoneicTBue. CHUCTEMbl YIpaBlICHUS.
Yupasiienue kak nHHOpManoOHHBIN Tiporiecc. O0paTHas CBA3b.

Cucrembl cuucneHus. Pa3BépHyTasi 3amuch LENbIX U JAPOOHBIX YHUCEN B IO3ULMOHHBIX
cucremax cuuciieHus. CBoICTBa MO3MIIMOHHOM 3allMCH 4YMCIa: KOJMYECTBO LUpp B 3amucy,
IPU3HAK JIEIMMOCTH YHCJa Ha OCHOBaHME CHUCTEMbl CUHUCIEHUS. AJTOPUTM IepeBoJa LEIOoro
yycia u3 P-nyHON cHCTEMBl CUMCIIEHUS B IECATUUYHYIO. AJITOPUTM NEepeBoJa KOHEUHOU P- nuyHol
IpoOU B IECATUYHYIO. AJITOPUTM NIE€PEBOJIA LIEIOT0 YKCIIA U3 IECATUYHON CUCTEMbI CUUCIeHUs B P-
WYHy10. J[BOMYHas, BOCBMEpUYHAs U IIECTHAALATEPUYHAs CUCTEMbI CUMCIICHUS, IEPEeBOJ YHCE
MEX]Y 3TUMHU cucTeMaMU. ApupMeTHYecKre ONepalny B O3UIUOHHBIX CUCTEMAaX CUMCIICHHUS.

[IpencraBneHne LenbIX U BEIIECTBEHHBIX YUCEN B TaMSITH KOMIIBIOTEPA.

Koauposanue texctos. Konuposka ASCII. Onnobaiitabie konuposku. Ctangapt UNICODE.
Konuposka UTF-8. Onpenenenrie nHGOPMaMOHHOTO 00bEMa TEKCTOBBIX COOOIIEHUH.

KonupoBanue nzobpaxennit. OnieHka nHpopMaMoHHOro 00bEMa pacTpoBOro rpaguyeckoro
M300paXkeHUs MpH 3aJaHHOM Pa3pEUIeHUH U IITyOnHEe KOAUPOBAaHMSI 1IBETA.

KomupoBanue 3Byka. Onenka nHGOpMAIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX MPHU 3a/IaHHBIX
4acTOTE JUCKPETU3ALUHU U Pa3psAHOCTH KOJMPOBAHUS.

Anrebpa noruku. BeickasbiBanus. Jlormueckue omnepanuu. TaOaumbl  MCTUHHOCTH
JIOTUYECKUX OMNepaluil  «JIU3bIOHKIUSN», «KOHBIOHKLHUA», «HHBEPCUS»,  «UMILTUKALUS,
«OKBUBaJCHIUs». Jlormueckue BblpakeHUs. BblUncieHHe JIOTMYECKOro 3HAYEHHUS COCTaBHOIO
BBICKA3bIBAaHUS TIPU M3BECTHBIX 3HAYCHMUSAX BXOASIIMX B HErO AJIEMEHTApHBIX BbBICKA3bIBAaHUM.
Tabnuipl HMCTUHHOCTU JIOTMYECKUX BBIpaXKEHWH. Jlormyeckue omnepaud M ONepanud Hal
MHO>KECTBaMHU.

[Tpumepsl 3aKOHOB anreOpbl JIOTUKH. OKBHUBAJIEHTHBIE MNPEoOpa3oBaHUs JIOTMUECKUX
BbIpaxeHuil. Jlornueckue ¢ynkuuu. IlocTpoeHue JIOrM4ecKOro BBIpaKEHHs C JTAHHOM Talnuiei
uctuHHOCTU. Jlornueckue aneMeHTsl kommnbrotepa. Tpurrep. Cymmarop. Iloctpoenne cxemsl Ha

JIOTUYCCKHUX DJJIEMCHTAX II10 JIOTMYCCKOMY BBIPAXKCHUIO. 3anuchk JOTUYECKOTO BBIPAXKCHUA 110
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JIOTUYECKOU CXEME.

HNupopmanoHHbIE TEXHOJIOTHU

TexcroBeiii mpoueccop. PenaktupoBanune u ¢dopmarupoBanue. [Iposepka opdorpaduu u
rpammaTtuku. CpencTBa moucka U aBTO3aMEHbI B TEKCTOBOM Tiporieccope. Vcnonb30BaHue CTUIIEH.
CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMeHThl. CHoOckH, ornaBieHue. OOJIavyHble CEPBUCHI.
KomnextuBHas paboTta ¢ JOKyMEHTOM. MIHCTpYMEHTHI pelieH3UPOBaHMs B TEKCTOBBIX IIPOIECCOpax.
HenmoBast mepenucka. Pedepar. IlpaBuna nuTUpoBaHHWsT HCTOYHUKOB U O(OPMIICHUS
oubnuorpaduueckux ccbutok. OGopMiieHHe CIIUCKA JTUTEPATYPHI.

BBon u3o0paskeHUH C HCIIOJIB30BAHUEM PA3JIMYHBIX LU(PPOBBIX YCTPOUCTB (UHU(PPOBBIX
¢doroanmapaToB U MHUKPOCKOIIOB, BUJECOKaMep, CKAHEPOB M APYTHX YCTPOMCTB.).

I'padmueckuit pemakrop. OOpaboTka rpaduyeckux 00BEKTOB. PacTpoBas W BeKTOpHas
rpaduka.

®dopmartsl rpaduyeckux Gaiios.

O06paboTka n300paXKeHus U 3ByKa C UCTIOIb30BaHUEM WHTEPHET-TIPUIIOKEHHIA.

MynbsTumenua. KomnerorepHble npe3eHTauud. VCrmonab30BaHHE MYJIbTUMEAUINHBIX
OHJIaliH- CEpPBUCOB JJIsl Pa3paOOTKH MPE3EHTAIUI MPOESKTHBIX PadoT.

[TpUHIUITBEI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJIEIIEH.

11 KJIACC

Hudposasi rpaMoTHOCTH

[TpyHIMIIBI TIOCTPOEHUs W alNapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTe. CereBble
IIPOTOKOJIBI.

Cetpb Untepuet. Anpecanus B cetu MHtepHeT. CicTeMa TOMEHHBIX UMEH.

Beb6-caiit. Beb6-ctpanuima. BzaumoneiictBue Opayszepa ¢ BeO-cepBepoM. JlmHamudeckue
CTpaHMIIBI.

Pa3paboTka uHTepHET-TIpUII0okKEeHUH (caiiToB). CeTeBoe XpaHEHUE JaHHbIX.

Buner nestensHoctT B cetu WHtepHer. CepBuchl WHTepHera. I'eomHopmMannoHHbIE
cucteMbl. ['€0J0KallMOHHBIE CEPBHUCHI PEANbHOIO BPEMEHU (HAmpuMeEp, JIOKalus MOOMIbHBIX
TenedOoHOB, OINpeesieHHe 3arpy>KeHHOCTH aBTOMAarkucTpaleil), MHTEepHET-TOProBisi, OpOHUpPOBaHKE
OUJIEeTOB, TOCTUHHUIL.

['ocynapcTBeHHbIE 3JEKTPOHHBIE cepBUCH U ycinyru. ColualibHble CETH — OpraHu3alus
KOJUIEKTUBHOTO B3aWMOJIEUCTBUA U OOMeHa JaHHbIMU. CeTeBOM STHUKET: MpaBHJia MOBEICHUS B
kubeprnpoctpanctBe. Ilpobrema  MmOMIMHHOCTH — TOJMy4eHHOM — MHpopmanuu.  OTKpBITHIE
o0pa3zoBaTeNbHbIE PECYPCHI.

TexHOreHHbIE 1 SKOHOMUYECKIE YI'pPO3bI, CBA3aHHBIC C MCIIOJIB30BAHUEM I/IHq)OpMaHI/IOHHO-
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KOMMYHHKAITMOHHBIX TexHoJoTHi. O0mue mpobiieMbl 3amuThl HHPOpMauu ¥ HHGHOPMAITMOHHON
6e3onmacHoctu. CpeacTBa 3almMThl MHQOPMALUK B KOMIIBIOTEpaX, KOMIBIOTEPHBIX CETAX H
aBTOMAaTH3MPOBAHHBIX HH(OpMAIMOHHBIX cucTeMax. IIpaBoBoe obecrneyeHne MHPOPMALMOHHON
6e3onacHocTu. [IpenoTBpalieHne HeCaHKIIMOHUPOBAHHOIO JIOCTYMA K JMYHOW KOH(UICHIUAIBHON
uHboOpMalMY, XpaHsLeiics Ha [EePCOHAJIBHOM KOMIIBIOTEpE, MOOWIBHBIX YCTPONCTBAX.
BpenonocHoe mporpaMmHoe obecriedeHne U croco0bl 60pbObI ¢ HUM. AHTHUBHPYCHBIE ITPOrPAMMBI.
Opranuzanus TMYHOTO apxuBa nHpopmaiun. PezepBHoe konuposanue. [laponbHas 3amuTa apxusa.

HNHpopMalnoHHbIE TEXHOJIOIMH M NpodeccuoHaNbHas JesTeabHOCTh. MHbopMaoHHbIe
pecypesl. Llngposast s3koHoMuka. MHGOpMamoHHas KyIbTypa.

Teopernueckne ocHOBbI HHPOPMATHKHU

Mopnenu u mogenupoBanue. Llenn monenupoBanusi. COOTBETCTBUE MOJIENHN MOAEIUPYEMOMY
00beKTy uiH npoueccy. Gopmanuzanus NpUKIAJHbIX 3a/ay.

[IpencraBiaeHue pe3yiabTaTOB MOJECIUPOBAHUS B BHUAE, YIOOHOM sl BOCHPUSATHS
YEJIOBEKOM.

['padpuueckoe mpencraBieHne JaHHBIX (CXEMBbI, TAOIHIIbI, TPAdUKH).

I'padsl. OcHoBHBIE MOHATHA. Buasl rpadoB. Pemenue anropuTMudeckux 3aiad, CBsI3aHHBIX
C aHanu30M TpadoB (IIOCTPOEHHE ONTUMAIBHOIO IyTH MEXIY BepIIMHAMH rpada, onpeneneHue
KOJIMYECTBA Pa3JINYHBIX IyTEH MEXy BEPIIMHAMU OPUEHTUPOBAHHOTO ALIUKINYECKOTro rpada).

Jepesbst. bunapHoe nepeBo. JIMCKpeTHbIE UTPhI JBYX WUIPOKOB C MOJHOM HH(OpMAaIMei.
ITocTtpoenue nepeBa nepedbopa BapuaHTOB, ONMMCAHUE CTPATETMU WUIPhl B TaOIMYHON (opme.

Bhurpelisele cTpaTeru.

Hcnons3oBanue rpadoB U 1epeBbEB MPH OMHCAHUU OOBEKTOB U MPOILIECCOB OKPYKAIOIIETO
MUpa.

AJITOPUTMBI M IPOTPAMMHPOBAHHE

OmnpezneneHre BO3MOXKHBIX pe3yJIbTaToOB pabOThl MPOCTEHIIMX aJrOPUTMOB YIIPABICHHS
VCIIOJIHUTENISIMUA U BBIYUCIIUTENbHBIX AITOpUTMOB. OmnpeieieHue NCXOAHBIX JaHHBIX, IPH KOTOPBIX
QJIITOPUTM MOXET J1aTh TPeOYyeMbIil pe3ynbTar.

Oransl peneHns 3a/1a4 Ha KomnbioTepe. S3bik nporpammupoBanus (ITackans, Python, Java,
C++, C#). OcHOBHBIE KOHCTPYKIIMHU fA3bIKA MPOrpaMMUPOBaHUS. THIIBI JaHHBIX: IEIOYUCIICHHBIE,
BELIECTBEHHbIE, CUMBOJIbHBIE, Jlornueckue. Bersienus. CocraBHble ycioBus. LIMKibI ¢ yciaoBueM.
[uxel mo mepeMenHou. Mcnonb3oBanne TaOJIUIl TPACCUPOBKH.

Pa3zpaboTka u mporpammHasi peajau3aiys aIrOPUTMOB PEIICHHs THIOBBIX 3a/au4 0a30BOTo
ypoBHs. Ilpumepsl 3amay: anropuTMbl OOpaOOTKHM KOHEYHOM YHMCIOBOM MOCIEN0BAaTENILHOCTH

(BBIYHMCIIEHUE CyMM, ITPOU3BEACHUN, KOJIMYECTBA JJIEMEHTOB C 33JaHHBIMU CBOMCTBAMH), AITOPUTMBbI
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aHaJlM3a 3alKicy YKUCe B MO3UIMOHHON CUCTEME CUHUCIICHHUS, aITOPUTMbI PELIEHUs 3a/1a4 METOJIOM
nepebopa (MoUCK HauOONIbIIET0 OOIIET0 AENUTENS IBYX HATypajbHBIX YHCEN, IPOBEpKa YuClia Ha
MIPOCTOTY).

OO6paboTka CHUMBOJIbHBIX JAHHBIX. BCTpoeHHBbIE (YHKIMH A3bIKa MPOTPAMMUPOBAHMS IS
00pabOTKH CUMBOJIBHBIX CTPOK.

TabnuuHple BENMYUHBI (MAcCHBBI). AJTOPUTMBI PaOOTBI C JJIEMEHTaMH MacChBa C
OJTHOKPATHBIM TPOCMOTPOM MAacCHBa: CyMMHPOBAaHHUE 3JIEMEHTOB MAacCHBA, MOACYET KOJIMYECTBA
(CyMMBI) 3JIEMEHTOB MacCUBa, YAOBIETBOPSIOLIUX 3aJaHHOMY YCJIOBHIO, HAX0XK/IEHHE HAUOOJIBIIETO
(HaMMEHbIIEro) 3HAYeHHs 3JIEMEHTOB MAacCHBa, HAX0XJIEHWE BTOPOTO MO BETUYMHE HAWOOJBIIETO
(HauMEHbBIIET0) 3HAYEHUS, JIMHEWHBI TOWCK 3JEMEHTa, NMEPEeCTaHOBKa 3JEMEHTOB MAacCHBAa B
oOpaTHOM TOpsIIKE.

CoptupoBka ogHOMEepHOro MaccuBa. I[IpocTeie MeTOAbl COPTUPOBKHU (HAmpUMeEp, METOL
MMy3bIpbKa, METO]] BEIOOpa, COPTHPOBKA BcTaBKaMH ). [loamporpaMmel.

HNHpopmManoHHbIE TEXHOJIOT MU

Ananmn3 ganHbiX. OCHOBHBIC 33]]a4d aHAIHM3a JIAHHBIX: TPOTHO3HPOBAHKE, KIIACCUPUKALINS,
KJIacTepu3alusl, aHaau3 oTkiIoHeHul. [locaenoBaTenbHOCTh pellieHus 3a/1a4 aHaIu3a JaHHBIX: cOOp
MEPBUYHBIX JAaHHBIX, OYMCTKA U OIICHKAa KauecTBa JAaHHBIX, BHIOOP W/WJIM TOCTPOEHUE MOJENH,
peoOpa3oBaHNe JAHHBIX, BU3YAIH3aIlUs TaHHBIX, HHTEPIPETAIUs PEe3yIbTaTOB.

AHanM3 JaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TaOJHIl. BhIUUCICHWE CYyMMBI, CpETHETO
apuMeTHyecKoro, HanOOIBIIETO U HAMMEHBIIIETO 3HAUCHUH JHUara3oHa.

KomneloTepHo-MaTeMaTuyecKkue  MOJEIH.  JTambl  KOMIBIOTEPHO-MaTEeMAaTHUECKOTO
MO/JICIIMPOBAHUS: TIOCTAHOBKA 3aJ]auM, pa3padoTKa MOJIENH, TECTUPOBAHIE MOJIEITH, KOMITBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJILTATOB MOJCITUPOBAHHS.

YucneHHoe pellieHre ypaBHEHHH ¢ TOMOIIBIO To00pa mapamerpa.

Tabnuunbple (pensiuoOHHBIE) 0a3bl JaHHBIX. Tabnmuma — MpeacTaBlIeHHEe CBeAeHUH 00
oqHOTHIHBIX 0o0bekTax. Ilome, 3ammch. Kirou Tabmuupl. Pabora ¢ roroBoi 0a30ii JaHHBIX.
3anonHenue Oasbl AaHHBIX. [louck, copTupoBKa M (uiIbTpalus 3amuceld. 3ampochl Ha BBHIOOPKY
JAHHBIX. 3aMpOCHI C MapaMeTpaMu. Beruucisiembple oSt B 3alpocax.

MmuoroTtabnuunbie 0a3bl  JaHHBIX. THUMOBL CBs3ed MexAy Tabmumamu. 3ampochkl K
MHOTrOTa0INYHLIM 0a3aM JaHHBIX.

CpencTBa HCKYCCTBEHHOTO MHTEIIEKTa. CepBUCH MAITMHHOTO TIEPEBOJIa M PACTIO3HABAHUS

yCTHOfI peUn. I/II[CHTI/I(I)I/IKaI_II/IH 1 IOUCK I/I306pa)I(CHHf/'I, pacrio3HaBaHuC JIUII.



IIJIAHUPYEMBIE  PE3YJBTATBI OCBOEHHMSI IPOTPAMMBI IO
UH®OPMATHUKE HA YPOBHE CPEJHEIO OBIIETO OBPA3OBAHHUS (BA3OBBIIi
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE ~ pPEe3yNbTaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH  OOyYarOMIMXCS
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpHUEHTAIIH, TO3UTUBHBIX BHYTPEHHUX YOEKICHU, COOTBETCTBYIOLIUX TPAIUIIUOHHBIM LIEHHOCTSIM
poccuiickoro oOlIecTBa, paclIMpeHHe YXU3HEHHOTO ONbITa U OIbITa JEATENIbHOCTH B Ipoliecce
peanu3ali  CpeACTBaMH  y4yeOHOro TpeAMeTa OCHOBHBIX HAlpaBIIEHUH BOCIUTATEIHHON
JesITeNbHOCTH. B pe3ynprare n3yueHust nHGOPMATHKH HAa YPOBHE CPETHETO 00IIero oOpa3oBaHus y
oOyuatorerocsi OyayT chopMUPOBAHBI CIIEAYIOIINE JUYHOCTHBIE PE3YJIbTATHI:

1)rpaxaanckoro BOCIMTAHUSA:

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaXCHHE 3aKOHA W
[IPaBOIOPsIIKA,  COOJIIOJIEHUE  OCHOBONOJArarmolMX HOPM  HMHPOPMAIMOHHOTO IpaBa H
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

TOTOBHOCTb TMPOTHBOCTOSITH HACOJOTMH OJKCTPEMHU3Ma, HallMOHAIW3Ma, KceHohoouu,
JUCKPUMMHAIIMK TI0 COIMAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM TMpPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2)IaTpHOTHYECKOTr0 BOCIIMTAHUS:

LIEHHOCTHOE OTHOUIEHWE K HCTOPUYECKOMY HACIEOUIO, NOCTHXEeHUusM Poccum B Hayke,
HCKYCCTBE, TEXHOJIOTHUIX, TOHUMaHUE 3HAYCHUSI HHPOPMATHKN KaK HayKd B KU3HU COBPEMEHHOTO
o0I11eCcTBa;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

chOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAlMIO U MPUHUMATh OCO3HAHHbBIE PEIIEHUs, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIe B ceTu VIHTEepHET;

4)3CTEeTUYeCKOT0 BOCTIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYAas SCTETUKY HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA; CIIOCOOHOCTh BOCIPUHUMATH pPa3U4YHbIe BHUABl HCKYCCTBa, B TOM 4YHUCIIE
OCHOBAaHHBIC HAa MCITIOJIH30BAHUH WH(OPMAITMOHHBIX TEXHOJIOTHIA,

5) pu3nveckoro BOCIUMTAHUS:

c(OpPMHPOBAHHOCTH 310pPOBOI0 U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOILICHHS
K CBOEMY 37I0POBBIO, B TOM YHCIIE U 3a CU€T coOII0ieHus] TpeOoBaHUN 06e30IacHOM IKCIUTyaTaluu

CpeaCcTB MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;
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6) TPy10BOr0 BOCIMTAHUSA

TOTOBHOCTb K aKTMBHOMW J€ATEIbHOCTU TEXHOJOTMYECKOW M COLMAIbHOM HaIllPaBJIEHHOCTH,
CIOCOOHOCTh MHUITMHPOBATH, INITAHUPOBATH 1 CAMOCTOSATEIBHO BBITIOIHITH TAKYIO JESITEIbHOCTD;
uHTepec Kk cdepam TOpodeCcCHOHAIBHOW  JIeATENbHOCTH, CBSI3aHHBIM C  HH(OPMAaTUKOM,
MPOrpaMMUPOBAHUEM M HH(OPMALMOHHBIMUA TEXHOJOTUSMHU, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
MHPOPMATUKH W HAYYHO-TEXHHYECKOTO TIpOrpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oyaymeii mnpodeccun W peaJr30BBIBaTH COOCTBEHHBIC JKM3HEHHbBIC IUIAHB; TOTOBHOCTH U
CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH KU3HU;

7)3K0JI0TrH4eCKOr0 BOCIIUTAHUS:

OCO3HAHME TJI00ATBHOTO XapaKTepa YKOJOTHUECKUX MPOOJIEM U IyTeH WX PElIeHHs, B TOM
qrcie ¢ y4ETOM BO3MOKHOCTEH HH()OPMAITMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8)IeHHOCTH HAYYHOI'0 IO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
MH(POPMATUKH, JTOCTHKCHUSAM HAYYHO- TEXHHYECKOTO IMPOrpecca M OOIIECTBEHHOW MPAKTHUKH, 32
CuéT TOHMMAaHHUS pOJM WH(POPMAIMOHHBIX PECypcoB, HMH(OPMAIMOHHBIX MPOIECCOB U
MH(OPMALIMOHHBIX TEXHOJIOTHH B YCIOBUAX LUGPOBON TpaHChOpMalUM MHOTUX cdep KHU3HU
COBPEMEHHOT0 00IECTBA; OCO3HAHUE IIEHHOCTH HAYYHOU JeSTeIbHOCTH, TOTOBHOCTh OCYILIECTBIISTh
MIPOEKTHYIO U MCCIIEA0BATENbCKYIO I€ATEIbHOCTh MHANBUIyaIbHO U B TPYIIIIE.

B npomecce AOCTMXKEHHS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOEHHS HPOrpaMMBbl IO
uHpopMaTrKe y 00ydaromuxcs COBEPIICHCTBYETCS YMOLMOHANBHBIM HHTEIUIEKT, IPEoIararoIni
C(OPMHUPOBAHHOCT: CaMOPETYJIUPOBAHMsS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MpPUHUMAThH
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CIIOCOOHOCTH aJalTUPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHUSIM
U TpPOSBIATH TUOKOCTb, OBITH OTKPHITBIM HOBOMY; BHYTPEHHEW MOTHBALIUM, BKJIIOYArOIIEH
CTPEMJIEHHE K JOCTH)KEHHUIO LIEJIM U YCIIEXY, ONTUMHU3M, UHULIMATUBHOCTb, YMEHHUE IEHCTBOBATH
MCXOJ U3 CBOMX BO3MOYKHOCTEH; IMIAaTUH, BKIIIOYAOIIEH CTOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE
COCTOSIHME JPYTUX, YYHUTBIBaTh €ro MpPH OCYUIECTBIEHUHM KOMMYHUKALIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M COIEPEKHMBAHUIO; COLMATbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTpAauBaTh
OTHOILIEHMS C APYTUMH JIOIbMU, 3a00TUTHCS, IPOSBISTH HHTEPEC U pa3periaTb KOH(IUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare u3zydeHus MHQOPMATHKH Ha YPOBHE CpeAHEro oOIiero oOpa3oBaHus y
oOyyvarorierocss  OynyT  chOpPMHpPOBAaHBI ~ METANPEAMETHBIE  PE3yIbTaThl, OTPAKEHHBIE B
YHHUBEPCAJIbHBIX YYEOHBIX JEHCTBHSIX, @ HMMEHHO: IO3HABaTEJIbHbIE YHHBEpCAJIbHbIE YyueOHbIE
JecTBUS,, KOMMYHHKATUBHbIE YHUBEPCAIbHbIE YUeOHbIE AEUCTBUS, PEryIATUBHBIE YHUBEPCATIbHbIC

y4eOHbBIC JCHCTBHUS, COBMECTHAS JIEATEILHOCTD.
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Io3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

1)6a30Bble JJOTHYECKHUE /1€ CTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyalIH3UpPOBaTh MpoOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE, YyCTaHABJIMBATh CYIIECTBCHHBIH MpPU3HAK WJIW OCHOBAaHWSA I CpaBHEHUS,
KJ1accuukanuu U 0000IIEHNS; OTPECIATh LEJN NeATeILHOCTH, 3a/1aBaTh MMapaMeTpbl U KPUTCPUHU
WX IOCTHXKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaIK3a UMEIOIINUXCS MaTEePUATIbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JACSITEIHHOCTH, OICHUBATH COOTBETCTBHUE PE3YJIHTATOB IIEIISM,
OIICHUBATh PUCKH TIOCIICICTBUN JEATEIHPHOCTH; KOOPIMHUPOBATH U BBIOIHITH PA0OTY B YCIOBHSX
pEeabHOTO, BUPTYAILHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIITUICHUE ITPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

2)0a30Bble HCCIeA0BaTEIbLCKHE TeHCTBUS:

BJIQJICTh HABBIKAMHU Y4YEOHO-UCCIICIOBATEIILCKON M IMPOCKTHOW ICSATEILHOCTH, HABBIKAMU
paspeiieHusi npoOjaeM, CIOCOOHOCTbIO M TOTOBHOCTHIO K CAMOCTOSITENIBHOMY TIOMCKY METOJIOB
pelIeHUs MPaKTUYECKHUX 33]1a4, IPUMEHCHHIO PA3IMYHBIX METOJIOB ITO3HAHNS,

OBJIAJICTh BHJIAMHU JICATEIHHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETaIlnH,
MPeoOPa30BAHUIO W MPUMEHCHHUIO B Pa3IMIHBIX YICOHBIX CUTYaIllUSAX, B TOM YHCIIE TIPH CO3JIaHHH
y4eOHBIX U COI[MAIBHBIX TPOEKTOB;

dbopMUpOBaHHE HAYYHOTO THIA MBIIUICHUS, BIaJCHUE HAYYHOH TEPMHHOJIOTHEMH,
KITFOUEBBIMH TIOHATHSMH W METOJIaMH; CTaBUTh W (OPMYJIMPOBATH COOCTBCHHBIC 3a7a4d B
00pa30BaTeNBLHOM JIEATEITPHOCTH U KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh PUYMHHO-CIICJICTBEHHBIE CBS3H U aKTyaIM3UPOBATh 33]1a4y, BBIIBUTATh TUIIOTE3Y
e€ pelIeHus, HaXOAUTh apTyYMEHTHI JUIS I0Ka3aTeIbCTBA CBOMX YTBEPXKIACHHM, 3a/1aBaTh MapaMeTphI
1 KPUTEPUH PEIICHWS,

AHAIM3UPOBATH MMOTYUYCHHBIC B XOJIe PEIICHUS 3a7a4d Pe3yIbTaThl, KPUTHICCKH OICHUBATH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIIEHUBATh IPHOOPETEHHBII OTIBIT;

OCYIICCTBIIATh IIEJICHANPABICHHBINA MOWCK TEPEeHOCa CPEACTB M CHOCOOOB JICHCTBUS B

po(heCCHOHATIBHYIO Cpelly; NEPeHOCHTh 3HAHWS B TO3HABATCIIBHYIO W IMPAKTUYCCKYIO
001acTu KU3HEIEATETbHOCTH,

WHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IaCTeH;

BBIZIBUT'aTb HOBBIC HOCH, IMpEAIaraTb OPWUIHMHAJIBHBIC IIOAXOAbl W PCHOICHUSA, CTaBUTh
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Ipo0JIeMBI U 33Ja4H, IOMyCKaIOIINe allbTEPHATUBHBIE PELICHHUS.

3)padora c uHpopManmeii:

BJIAJCTh HABBIKAMHU TMOJY4YeHHS HWHPOpPMAMKM U3 HCTOYHUKOB paA3HBIX THUIIOB,
CaMOCTOSITEJILHO OCYLIECTBIIATh IOUCK, AHAIN3, CHCTEMATU3aLMI0 U UHTEPIIPETAlUI0 HH(pOpMaIU
pa3NUYHbIX BUAOB U (POPM IPEICTABICHHUS;

CO3/1aBaTh TEKCTHI B PAa3NUYHBIX (opMarax ¢ y4ETOM Ha3HAYCHHUs MHPOPMAILUU U IEJIEBOH
ayJUTOpPUH, BEIOUPAst ONTUMANIBHYIO (POpPMY MpENCTaBICHUS U BU3yalIN3alliH;

OLIEHUBAaTh JIOCTOBEPHOCTh, JIESTMTUMHOCTh MH(QOpMaLUU, €€ COOTBETCTBHE IPABOBBIM M
MOpaJIbHO- 3THYECKUM HOPMaM;

UCTIOJIB30BaTh CPEACTBa HH(POPMAITMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHM3AIMOHHBIX 3a1a4 C COOJroJeHueM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, peCypcocOepesKeH s, IPaBOBbIX U 3ITHYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

BJIAJETh HABBIKAMHM pACIO3HABaHUS M 3alUTHl  WH(pOpMAIMK, HWHPOPMALUOHHON
0€30MaCHOCTH JTMYHOCTH.

KoMmyHuKaTHBHBIE YHHBepCaJbHbIe Y4eOHbIe 1eCTBUS

1) o61ienme:

OCYIIECTBIISATh KOMMYHHUKALIUK BO BCEX Cpepax )KU3HH;

pacrno3HaBaTh HeBepOaIbHbIE CPECTBA OOIIECHHUS, TIOHUMATh 3HAUEHNUE COLIMATIbHBIX 3HAKOB,
pacrio3HaBaTh NPEANOCHUIKM KOHQUIMKTHBIX CUTYallMil M yMeTb CMSr4arh KOH(MJIMKTBHI; BIIAJETh
pa3NUYHBIMM  CIIOCOOaMU  OOLIEHHUS W B3aUMOAEUCTBUS, APTyMEHTUPOBAaHHO BECTH JHUAJIOT;
Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUSI.

2) coBMecTHas1 /1eSITeJIbHOCTD:

MOHUMATh U MUCHOJIb30BaTh MPEUMYILECTBa KOMAHAHON U HHANBUAYaATBHON paboThI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JAEHCTBHM ¢ yué€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXX/I0OT0 4YJeHa KOJUIEKTHBA; MPUHUMATh II€JI COBMECTHOH JeATeIbHOCTH,
OpPraHM30BbIBATH M KOOPJIMHUPOBATH JACUCTBUS MO €€ JOCTMXKEHUIO: COCTABJIATH IUIaH JEHCTBHIA,
pacrpenenars poiy ¢ y4éTOM MHEHHH y4acTHHKOB, OOCYX/aTh Pe3yJbTaThl COBMECTHON pabOThI;
OLIEHMBATh KAayeCTBO CBOET0 BKJIAJa M KaXJOTO Y4YaCTHHKAa KOMAaHJAbI B OOLIMI pe3yibTaT Mo
pa3paboTaHHBIM KpUTEpHsIM; TMpeljiaraTh HOBBIE IPOEKTHI, OLIEHWBATh MHJEU C TO3UIHUU
HOBU3HBI,  OPUTMHAIBHOCTH, MPAKTHUYECKOH  3HAUYMMOCTH;  OCYIIECTBIATH  IO3UTHBHOE
CTpaTETHUECKOE MOBE/ICHUE B PA3JINYHBIX CUTYAIUAX, IPOSBIISTH TBOPUECTBO U BOOOpakeHUE, OBITH
MHUIMATUBHBIM.

PeryasituBHble yHUBepcaJbHbIe y4eOHbIE 1eCTBUS
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1) camoopranmu3anusi:

CaMOCTOSITENIFHO OCYUIECTBIISITh IO3HABATEIBHYIO JAEATEIBbHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTH U (POPMYJIHUPOBATH COOCTBEHHBIEC 3a7]aull B 00Pa30BaTEIbHON IEATEIFHOCTH U JKU3HEHHBIX
CUTyaLUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIIeHHs] MPOOJIEeMbl ¢ YYETOM HMMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANIOYTEHUH; 1aBaTh OLIEHKY HOBBIM CHUTYaIlHsIM;

pacHIMpPATh PAMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEANIOYTECHUIA;

JieflaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

C1oco0CcTBOBaTh (POPMUPOBAHUIO U IMPOSABICHUIO IIMPOKOM 3pYyIHLUU B pa3HbIX 00JacTsIx
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIa/IETh HaBbIKAaMM MO3HABATEJIbHON peQuIeKCHH KaK OCO3HAHUS COBEpIIAEMbIX ACHCTBUM U
MBICIMTENbHBIX MPOLIECCOB, X PE3YJbTaTOB U OCHOBAHMIA; MCIIOJIb30BaTh NPUEMBI pedieKCUn JUIs
OLIEHKU CUTYalllH, BBIOOpA BEPHOT'O PELLICHMUS;

OLICHUBAaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PELIEHUS M0 UX CHWKEHUIO; IMPUHHUMATh
MOTHBBI U apTYMEHTBI IPYTHX IIPU aHAIU3€E Pe3yIbTaTOB AEATEIbHOCTH.

3)npuHATHA cedst M APYTHUX:

IpUHUMATh ce0s1, HOHUMasi CBOU HEJOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHThl ApYyTHX HpPHU aHalu3€ pe3yJbTaToB JAEATEIbHOCTH;
MIpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OMIUOKY;

pa3BUBATh CIIOCOOHOCTH MIOHUMATh MU C IMMO3UIMH JIPYTOT0 YeIOBEKa.

IMPEAMETHBIE PE3YJIbTATbBI

B mpouecce u3yuenus kypca uHpopmatuku 0a30Boro ypoBHs ¢ 10 kaacce oOydaromuMucs
OyIyT AOCTUTHYTHI CIEIYIOIINE IMpeaMEeTHbIE PEe3YIbTaThl:

BJIaJICHHE MPEICTABICHUSIMH O POJIM MH(OPMAINK U CBA3aHHBIX C HEH MPOIECCOB B IPUPOJIE,
TEXHUKE U 00IIeCTBE, MOHATUAMH «HMH(OpMaIUs», «HHPOPMALMOHHBIA IPOILECC», «CHCTEMay,
«KOMIIOHEHTBI CHUCTEMBI», «CUCTEMHBIN 3¢ deKT», «MHPOPMAIMOHHAS CHCTEMa», «CHCTeMa
YIOpaBJIEHUS»; BIaJ€HUE METOJAMU MoucKa MHpopManuu B cetu MHTepHeT, yMeHne KPUTUYECKU
OlLleHUBaTh MH(OpMAINIO, TOJIYYCHHYIO U3 ceTH VIHTepHeT; yMEeHHEe XapaKTepH30BaTh OOJIbIINE
JaHHbIE, TNPUBOAUTH IPUMEPHl HCTOYHMKOB HX IOIYYEHMs] M HaIpaBICHUS MCIIOJIb30BaHMS,

MMOHMMAaHKUE OCHOBHBIX IPUHIIUIIOB YCTPOMCTBA M QYHKIIMOHUPOBAHUSI COBPEMEHHBIX CTAIIMOHAPHBIX
14



¥ MOOWMJTBHBIX KOMIIBIOTEPOB, TCHCHIINN Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaACHHUC HaBbIKaMH pa6OTBI C OHnCpalMOHHBIMHU CUCTEMAaMH, OCHOBHBIMH BHIaMH
MPOrPaMMHOTO OOeCTIeUeHUs AJIs PEIICHUs] YU4eOHBIX 3a/1a4 110 BRIOPAHHON ClIienaIn3aluy;

coOuroieHre TpeOOBaHUN TEXHUKH 0€30ITaCHOCTH U TUTHUEHBI ITPH paboTe ¢ KOMITBIOTEPaMHU
U JIPYTUMH KOMIIOHEHTaMH IH(DPOBOTO OKPYKEHHUsS, TOHUMAHUE TIPABOBBIX OCHOB HCIIOJIb30BAHHUSI
KOMIIBIOTEPHBIX MTPOrpamMm, 06a3 JaHHBIX U MaTEPUANIOB, pa3MEIIEHHBIX B ceTu VIHTepHeT;

NMOHUMAaHNEC OCHOBHLIX ITPUHIUIIOB AUCKPCTU3AIUU PA3JIMIHBIX BUIO0B HH(bOpMaLIHH, YMCHUC
OTpeneNATh NH(POPMAIIMOHHBIH 00hEM TEKCTOBBIX, TPApUUECKUX M 3BYKOBBIX JAHHBIX ITPH 3a/1aHHBIX
napameTpax JUCKPETH3AIHH;

YMEHHE CTPOUTH HEPAaBHOMEPHBIE KOJBI, JOIYCKAIONIME OIHO3HAYHOE JICKOAMPOBAHUE
cooOmieHuit (mpeuKCHbIE KOMbI);

BJIAJICHUEC TEOPETHYCCKUM allllapaToM, IO3BOJSIONIMM OCYIICCTBIIATh IPEICTABICHHE
3aJJAHHOTO HATYpaJILHOTO YKCJIa B Pa3IMYHBIX CUCTEMaxX CUHMCICHHS, BBIMOJHATH MPEOOpa3OBaHMUsI
JIOTUYCCKHUX BBIpa)KCHHfI, HCIIOJIB3Ys 3aKOHBI aJIFC6pI)I JIOTUKH,

YMCHHUEC CO3aBaTb CTPYKTYPHPOBAHHBIC TCKCTOBLIC AOKYMCHTBI W JEMOHCTPALMOHHBLIC
MaTepHaJIbl C UCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB M 00JIaYHBIX
CEpPBHUCOB;

B mpouecce m3yuenus kypca uHpopMaTtuku 06a3oBoro ypoBHs 6 11 Knacce

oOyyaronuMucs OyIyT JOCTUTHYTHI CIAEAYIOIINE MPEAMETHBIC Pe3yIbTaThI:

HaJINYMeE MPEICTABICHUH O KOMITBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHpE, 00 001IuX
MPUHIIMIAX pa3paboTKU U GYHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHUN;

MOHWMaHHUEe yrpo3 MH(OPMAIIMOHHON OE30MacHOCTH, MCIIONB30BaHUE METOJIOB M CPEJICTB
MIPOTHBOJICHCTBUS STUM yrpo3aM, coOIroIeHre Mep 0€30I1aCHOCTH, MPEIOTBPAIIAIOIINX HE3aKOHHOE
pacipocTpaHeHUE MEPCOHATBHBIX JaHHBIX;

BJIaJICHHE TEOPETUYECKUM ammaparoM, TO3BOJSIIOIIMM OMNPEAeSITh KpaT4alliuil MmyTh
BO B3BCIILICHHOM rpa(l)e 1 KOJINYECTBO HYTeI\/'I MCXKAY BEPIIHMHAMU OPUCHTHPOBAHHOT'O alTUKIIMYECKOT'O
rpa(ba; YMEHUE 4YUTaTb HW IMOHHMATh MPOTrpaMMbl, PpPCAIM3YIOINUEC HECIOXKHBIC aJITOPHUTMBbI
00pabOTKM YHCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIE MAaCCHBOB M CHUMBOJIBHBIX CTPOK) Ha
BBIOpAaHHOM JIJISl U3YUYEHHS YHUBEPCATHLHOM SI3bIKE MPOTrpaMMHUPOBaHUs Beicokoro ypoBHs ([lackans,
Python, Java, C++, C#), ananmu3upoBath aJrOPUTMBI C UCIIOJIb30BAHUEM TAOJUII TPACCHPOBKH,
OIpeeNIATh 0€3 MCMOIb30BaHUSI KOMIIBIOTEPA PE3YJbTaThl BBIMOJIHEHHS] HECIOXHBIX IIPOrpamm,
BKJIFOYAIOIIUX  IIUKJIBI, BETBJICHUSU MOJINPOTPaMMBI, TPU 33JaHHBIX HCXOJHBIX JaHHBIX,
MOAU(UIIMPOBATh TOTOBBIC MPOTPAMMBI JJIsi PEIICHHs HOBBIX 3a]la4, UCIOIb30BaTh UX B CBOMX

mporpamMMax B KauecTBe MOANpOorpaMm (Tiporeayp, pyHKimii);
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YMEHHE PEATM30BBIBATh HA BHIOPAHHOM JIJISI M3YUYECHHS SI3BIKE MTPOTPaMMHUPOBAHHS BBICOKOTO
YPOBHS

(ITackanb, Python, Java, C++, C#) TUmOBBIE aJITOPUTMBI OOPaOOTKH HYHCEN, YHCIOBBIX
MOCJIEIOBATEILHOCTEH M MACCUBOB: MPECTaBICHUE YKCIIa B BUE HAOOpa MPOCTHIX COMHOKHUTEIICH,
HaxO0KJICHHE MaKCUMaIbHOW (MUHUMAIIBHON ) ITU(PBI HATYPAIBHOTO YUCIIa, 3aITUCAHHOTO B CUCTEME
CUHCJICHHS C OCHOBaHHMEM, He MpeBbimarmmM 10, BbUUCICHHE OOOOIIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCHMBa WJIM YHCJIOBOM IOCIEIOBATEIBHOCTH (CyMMBI, MPOU3BEACHHS, CPEIHErO
apu(pMETUYECKOT0, MHUHHUMAJIBHOTO W MaKCHUMAJIBHOTO JJEMEHTOB, KOJHMYECTBA JJIECMEHTOB,
YIOBJICTBOPSIONINX 33IAHHOMY YCJIOBHIO), COPTUPOBKY AJIEMEHTOB MacCHBa;

yYMEHHE UCIOJIb30BaTh TaOMUYHBIC (PEAMOHHbBIE) 0a3bl JAHHBIX, B YACTHOCTH, COCTaBJISATh
3ampockl K 0a3aM JaHHBIX (B TOM 4YHCJE 3alpoOChl C BBIYHCISEMBIMH TOJISIMH), BBIMOJIHATH
COPTUPOBKY M TOMCK 3amuceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3zy JaHHBIX, YMEHHUE
HCIIOJIB30BAaTh AJICKTPOHHBIE TAOIUIIBI /IS aHAIIM3a, TPEACTABICHUS B 00pa0OTKH JaHHBIX (BKJIHOYAs
BBIYMCIICHHE CYMMBI, CPEIHEro apu(pMeTHYeCKOro, HauOOJBIIETO W HAUMEHBIIETO 3HAYCHHH,
pellieHre ypaBHEHUN);

YMEHHE HCIOIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIH AJIs aHajdnu3a OOBEKTOB U
MIPOLIECCOB: (POPMYITHPOBATH LI€Th MOACIUPOBAHNS, BHIIIOJIHATH AaHATIU3 PE3YJIbTATOB, MOTYYCHHbBIX B
X0JIe MOJICTTUPOBAHUS, OIEHUBATh COOTBETCTBUE MOJIEIN MOJCIHUPYEMOMY OOBEKTY WJIH MPOIIECCY,
MPEACTABIISITH PE3YyJIbTAThl MOJICTUPOBAHUS B HATJISIHOM BUJIE;

YMEHHE OpPraHU30BBIBATH JIMYHOE WH(OPMAIIMOHHOE MPOCTPAHCTBO C HCIOIb30BAHUEM
pa3IMYHBIX [OUQPPOBBIX TEXHOJOTHH, TMOHUMAaHHE BO3MOXKHOCTEH IU(POBBIX CEPBUCOB
TrOCYJapCTBEHHBIX YCIYT, MU(PPOBBIX 00pa30BaTEIbHBIX CEPBHCOB, MTOHMMAHUE BO3MOXKHOCTEH W
OTpaHWYCHUN TEXHOJIOTMM HWCKYCCTBEHHOTO WHTEUIEKTA B PAa3UYHBIX O00JIaCTAX, HaJIW4Yue
mpejacTaBieHnii 00  HCHOJB30BaHUM  MH(DOPMAIIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX

npodeccCHOHATBHBIX chepax.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrposbusie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
Paznen 1. llndposBasi rpamoTHOCTH
R - : ; ; BuGmonexa LIOK
crcToMa https://m.edsoo.ru/af8b25f4
Wroro no pazneny 6 0 0
Pasnen 2. Teopernueckue 0CHOBbI HH(POPMATUKH
71 WNudopmanus u uHGopMaioHHbIE 5 0 0 bubmuoteka [IOK
MPOLIECCHI https://m.edsoo.ru/af8b25f4
9 [IpencraBnenue nudopmanuu B 2 0 0 bubmmnorexka HOK
KOMIIBIOTEpE https://m.edsoo.ru/af8b25f4
bubmuoreka [IOK
23 DneMeHTH! anreOpbl JJOTUKU 8 1 0 https-//m.c dS(])_E).IU Jaf8b2 54
Hroro no pazneny 21 0 0
Paznen 3. UndopmanmoHHbIe TEXHOJIOTUH
51| oapmeneot nuymommers . 1 : Eumiorexa LIOK
S p—— https://m.edsoo.ru/af8b254
Hroro no pazneny 7 1 0
OBUIEE KOJIMYECTBO YACOB I10 34 5 0

I[TPOTPAMME



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

11 KJIACC

KoaunuyecTBO 4acosB

Ne JaeKkTpoHHbIe (HU(POBHIE)
HaumeHoBaHue pa3ejioB H TeM MPOrpaMMbl KoHTpoabHbIe IMpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Paznea 1. lilndposasi rpaMoTHOCTH
bu6mmoreka [IOK
1.1 CereBbie HHPOPMAITMOHHBIE TEXHOJIOTHH 5 0 0 hitps-//m.edsoo.r/f47857¢0
. bubmnoreka LIOK
1.2 OCHOBBI cOMANTBHON HH(OPMATHKH 3 0 0 https://m.edsoo.ru/f47857¢0
Hroro no pazneny 8 0 0
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6nmoreka [JOK
2.1 HNHdopmaninoHHOEe MOJIETUPOBAHUE 5 1 0 hitps://m.edsoo.ru/f47857¢0
Hroro no pazgeny 5 0 0
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
31 A 1 1 0 bubmuorexa [JOK
. JTOPUTMBI U 3JIEMEHTHI IPOTrPaMMUPOBAHUS hitps-//m.edsoo.r/f47857¢0
Hroro no pazneny 11 0 0
Pa3nen 4. UndopMannoHHbIe TEXHOJIOTHH
bu6mmorexa [IOK
41 UICKTPOHHBIC TaOMLLEL 6 0 0 https://m.edsoo.ru/f47857¢0
bubmuorexa [JOK
42 Baskl ZaHHEX 2 0 0 https://m.edsoo.ru/f47857¢0
43 C ) 0 0 bubnmoreka [JOK
. pEACTBA NCKYCCTBEHHOI'O NHTEIIEKTA hitps//m.cdsoo.ru/f47857¢0
Uroro no pazgeny 10 0 0



https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0
https://m.edsoo.ru/f47857e0

OBIIEE KOJIMYECTBO YACOB 110

34 2 0
I[TPOTPAMME

INIOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Jara nzydyenus
N KosnyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
Tema ypoka o0pa3oBaTejbHbIe
n/n Konrpoabnbie IIpaktuyeckue  Ilian dakr
Bcero pecypcbl
padoThI padoThI

TexHuka 6€301aCHOCTH U

1 TUTHEHA MpU padoTe ¢ | 0 0 bubnnoreka [JOK
KoMmInbtoTepam. [IpuHIumb https://m.edsoo.ru/820e7a19
paboThI KOMITBIOTEPA

) TeHnaeHIu pa3BUTUS | 0 0 bubmmoteka IIOK
KOMITHIOTEPHBIX TEXHOJIOTUI https://m.edsoo.ru/06b14abb

3 [IporpamMmMHoe obecrieueHue | 0 0 bubmmnoreka HOK
KOMIThIOTEpa https://m.edsoo.ru/dc08b2c6

4 Omnepanuu ¢ daitnamu u | 0 0 bubnmnoreka [JOK
Mankamu https://m.edsoo.ru/228ee427
Pabota ¢ mpuxknagHpIM bubnuotexa [JOK

5 1 0 0
MIPOrpaMMHBIM 0OecTieYeHUEM https://m.edsoo.ru/cdfae3Se
3aKOHOJATETHCTBO

6 Poccuiickoit ®eneparuu B | 0 0 bubnuotexa [JOK
00J1aCTH TTPOTrPaAaMMHOTO https://m.edsoo.ru/06a855bf
o0ecrnieueHus

7 JIBoM4HOE KOIMpPOBaHUE 1 0 0 bubnmoreka [JOK



https://m.edsoo.ru/820e7a19
https://m.edsoo.ru/06b14abb
https://m.edsoo.ru/dc08b2c6
https://m.edsoo.ru/228ee427
https://m.edsoo.ru/cdfae35e
https://m.edsoo.ru/06a855bf

https://m.edsoo.ru/38214cec

[Toaxoas! K ©3MEPEHUIO

bu6nmmoreka [IOK

8 uHpOopMau https://m.edsoo.ru/9deef96b
HNHbopMallmOHHBIE ITPOLIECCHI.
9 He;()be;;qauu XpaHCHI/Iz ) bubnxorexa LOK
https://m.edsoo.ru/da4dd13d
nHpopmaruu
bubnunoreka LIOK
10 Obpadotia nropuainn https://m.edso00.ru/6012394f
1 CucTteMbl, KOMITIOHEHTBI bubnuorexa [{OK
CHUCTEM U UX B3aHMOJICHCTBHE https://m.edsoo.ru/abbcd321
12 CucreMbl CUHCIICHUS bubmmorexa LIOK
https://m.edsoo.ru/b3b712c¢0
ANTrOpuUTMBI IEPEBOJIA YUCEI
13 n3 P-n4aHoi cuctembl bubmmoteka IIOK
CUHCJICHUS B IECATUYHYIO U https://m.edsoo.ru/06¢c384e6
o0paTHO
BOMYHAs, BOCbMEPHUYHAS 1
14 erCTHaauaTequHfl)ﬂ CHUCTEMEI bubmmorexa OK
https://m.edsoo.ru/abbcd321
CUMCIICHHS
ApudmeTndecKkre orepaiui B
15 H(E)?,I/I?II/IOHHBIX CI/ICTCMEXH Bubmorexa OK
https://m.edsoo.ru/de2¢5353
CUMCIICHHS
[IpeacraBieHue MENbIX U
16 BeI:J_IgCTBeHHLIX LIL:/ICCJ'I B bubmorexa HOK
https://m.edsoo.ru/b2010e6e
MaMsATH KOMITbIOTEpa
17 KonupoBanue TekcToB bubmorexa HOK
https://m.edsoo.ru/8f8cd2cb
18 KonupoBanue nzobpakeHuit bubnuoteka [JOK



https://m.edsoo.ru/38214cec
https://m.edsoo.ru/9deef96b
https://m.edsoo.ru/da4dd13d
https://m.edsoo.ru/60f2394f
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/b3b712c0
https://m.edsoo.ru/06c384e6
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/de2c5353
https://m.edsoo.ru/b2010e6e
https://m.edsoo.ru/8f8cd2cb

https://m.edsoo.ru/5dd23ae4

19 Konuposanue 3Byka bubmmorexa LIOK

https://m.edsoo.ru/a8b48364

20 BrickaspiBanus. Jloruueckue bub6nmmoreka [IOK
oTiepaIuu https://m.edso00.ru/61d9006a
Jlornueckue BbIpaxKeHUS.

21 Tabau1e! I/ICTI/IHII){OCTI/I bubmorexa HOK

. https://m.edsoo.ru/4c662a0d
JIOTUYECKHUX BBIPAXKCHHIM

2 Jlornueckue onepamnuu u bubmmoreka [JOK
OTIepaliy HaJl MHOKECTBAMHU https://m.edsoo.ru/ad7328fc

23 3aKoHbI aNreOpbl JOTUKU bubmrorexa LIOK

https://m.edsoo.ru/4fad160e

4 Pemenne npocreimmx bubmmnoreka HOK
JIOTUYECKUX YpaBHEHU https://m.edsoo.ru/bb9d8b7f
Jlornueckue QyHKIMU.

)5 [TocTpoenne nornyeckoro bubmmnoreka HOK
BBIPAKEHUS C JaHHOU https://m.edsoo.ru/f1593521
TaOIUIEH HICTUHHOCTH

26 Jloruueckue 3J1€MEHTHI bu6nmorexa LIOK
KOMIThIOTEpa https://m.edsoo.ru/46ba058b
KonTponbHas pabota mo Teme

27 "TeolfeTquCKEe OCHOBBI Bubmmorexa HOK

https://m.edsoo.ru/5fad1b53
uHpopMaTuku"

)3 TexcToBbIN TpoLIECCOpP U €r0 bubmuoreka [JOK
0a30BbIC BO3MOKHOCTH https://m.edsoo.ru/aa862c53
KonnextuBHas pabdora c BuGmiorexa [IOK

29 nokymeHToMm. [IpaBuia

odpopmiienus pedepara

https://m.edsoo.ru/aaba738c



https://m.edsoo.ru/5dd23ae4
https://m.edsoo.ru/a8b48364
https://m.edsoo.ru/61d9006a
https://m.edsoo.ru/4c662a0d
https://m.edsoo.ru/ad7328fc
https://m.edsoo.ru/4fad160e
https://m.edsoo.ru/bb9d8b7f
https://m.edsoo.ru/f1593521
https://m.edsoo.ru/46ba058b
https://m.edsoo.ru/5fad1b53
https://m.edsoo.ru/aa862c53
https://m.edsoo.ru/aaba738c

bubnunoreka LIOK
30 P 1 0 0
actpoBas rpaduka https://m.edsoo.ru/bOececed
bubnunorexa LIOK
31 B 1 0 0
eKTOpHas rpapuka https://m.eds00.ru/c686f9bb
22 | o oo, | 1 0 : biorera LIOK
e s ' https://m.edsoo.ru/45633de5
KommbrotepHsie npe3eHTainuu
. [TpuHIHIBI HOCTpOC}-II/I}I u 1 . . BuGmorexa LOK
€IaKTHPOBAHUS TPEXMEPHBIX
e “p p p https://m.edsoo.ru/d7253a6a
Mojenei
KonTponbhas padbota no teme
34 TZEZFOOBtEHf :gﬁiiﬁiﬁ " 1 1 0 bubmorexa LOK
’ Ij . https://m.edsoo.ru/acc1db62
MYJIbTUMETUIHON
uHpopmanun"
OBIIEE KOJIMYECTBO YACOB 34 ) 0
1O [TPOTPAMME
11 KUIACC
JarTa usyyenust
N KouunyecTBO 4acoB JJIeKTPOHHBbIE U(PPOBHIE
[
- Tema ypoxka o0pa3oBaTe/ibHbIE
n/n KonTtpoabHubie IIpaktuyeckne  Ilian dakr
Bceero pecypcbl
padoThI padoThI
[IpuHUMIBEI TOCTpOEHUS U
| armnapaTHble KOMIIOHEHTBI | 0 0 bubnuorexa [JOK
KOMITHIOTEPHBIX CETEH. https://m.edsoo.ru/04ed7e2d
CeteBblie TpoTOKOIBI. CeTh



https://m.edsoo.ru/b0ececed
https://m.edsoo.ru/c686f9bb
https://m.edsoo.ru/45633de5
https://m.edsoo.ru/d7253a6a
https://m.edsoo.ru/acc1db62
https://m.edsoo.ru/04ed7e2d

WNurtepuer. Aapecanus B ceTu
HNutepner. CucteMa JOMEHHBIX
UMEH

Be6-caiit. Be6-cTpanuna.
B3aumoneiictBue 6paysepa ¢
BeO-cepBepoM. [lunamuueckue
crpanuiibl. PazpaboTka
WHTECPHET-TIPUIIOKECHU I
(caiitoB). CeTeBoe XpaHEHHE
JTAHHBIX

BI/II[I)I ACATCIIBHOCTHU B CETU

Nurepuer. CepBuchl
HuTepuera

bubmuorexa [JOK
https://m.edsoo0.ru/189167¢7

bubmuorexa [JOK
https://m.edsoo.ru/f51ef401

CereBoii sTuket. [Ipobiema
MOJUTMHHOCTH TIOJTy4eHHOU
uHpopMauu

bu6mmoreka [IOK

https://m.edsoo.ru/b0e87321
https://m.edsoo.ru/50da30fb
https://m.edso0.1ru/5248229¢

I'ocynapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U
yciyru. OTKpBIThIE
o0Opa3oBaTeNbHbIE PECYPCHI

bu6mmorexa [IOK
https://m.edso00.ru/1658594¢

TexHOreHHbIe U
SKOHOMMYECKHE yTPO3Hbl,
CBSI3aHHBIE C UCIIOJIb30-BaHUEM
UKT. 3ammra uadopma-unu u
nH(popMalMOHHAs
0€301acHOCTb

bu6mmorexa [IOK
https://m.edsoo.ru/68ac9784

BpenonocHoe iporpaMmMHOe
oOecrieueHne U CIoCoObl

bu6mmoreka [JOK
https://m.edso00.ru/039e1c9b



https://m.edsoo.ru/189f67e7
https://m.edsoo.ru/f51ef401
https://m.edsoo.ru/b0e87321
https://m.edsoo.ru/50da30fb
https://m.edsoo.ru/5248229e
https://m.edsoo.ru/1658594e
https://m.edsoo.ru/68ac9784
https://m.edsoo.ru/039e1c9b

00pBOBI C HUM

OpraHI/IBaHI/Iﬂ JIMYHOI'O apXHBa

MpOrpaMMupoBaHus. THUIIbl

8 ;Z%ZPB:AZHI:/IIZHHHC Butmuoreka LIOK
pMart https://m.edsoo.ru/7981dba5
TEXHOJIOTUH | MpodeccuoHab-
Hasl IeITeITbHOCTh
M .
o peserantenc pesyraron buGmorexa LIOK
best pesy https://m.edsoo.ru/abbcd321
MOJICTTUPOBAHUS
r .P
10 aﬁjj) I:;TM::;:;?;X 3aja4 bubmrorexa HOK
p At https://m.edso00.ru/079bc8f8
CBSI3aHHBIX C aHAJTM30M TpadoB
o | R B
AABYX HIP . https://m.edsoo.ru/68a2d279
uHpopmanuein
Ucnonws3zoBanue rpadoB u
12 JIEPEBBEB MIPU ONTMCAHUU bubnuorexa [JOK
00BEKTOB U MPOLECCOB https://m.edsoo.ru/82¢cb0c49
OKpYKAaroIIero Mupa
K 0
o | Sammerme s o
pmall ) https://m.edsoo.ru/4b24ce20
MO/JICITUPOBAHUE
A .0
P A https://m.edsoo.ru/c1535090
KOMITBIOTEpE
SI3BIK IPOrPaMMHPOBAHUSI. Bu6morexa LIOK
15 OCHOBHBIE KOHCTPYKIIMH SI3bIKA

https://m.edsoo.ru/3012411



https://m.edsoo.ru/7981dba5
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/079bc8f8
https://m.edsoo.ru/68a2d279
https://m.edsoo.ru/82cb0c49
https://m.edsoo.ru/4b24ce20
https://m.edsoo.ru/c1535090
https://m.edsoo.ru/3012411

JAHHBIX

16 BerBnenns. CocraBHbIC bu6mmoreka [IOK
YCIIOBUS https://m.edsoo.ru/e1b7db2d
17 Huxkael ¢ ycnoBueM. [ukisl mo bu6mmoreka [IOK
MepeMeHHOMI https://m.edsoo.ru/10ab9353
Pa3pabotka u mporpaMmHas
18 peaimaum aHFI())pII:IF’)FMOB Brbmiorexa LIOK
https://m.edsoo.ru/5d4f7ac9
pelIeHUs TUTIOBBIX 3a/1a4
Pazpabotka n mporpamMMmHas
19 peanu3anus aropuTMOB bubnnorexa [HOK
pelIeHUs 3a/1a4 METOJIOM https://m.edsoo.ru/72al1b12
nepebopa
20 O06paboTka CHUMBOJIBHBIX bubnmnoreka [JOK
JTAHHBIX https://m.edsoo.ru/2d234361
)1 Tabnu4yHbIC BETUYUHBI bu6mmoreka [JOK
(MaccuBbI) https://m.edsoo.ru/b37f7cal
) CopTupoBKa 0THOMEPHOTO bubnuotexa [JOK
MaccuBa https://m.edsoo0.ru/660ff291
23 [Hognporpammsl bubmorexa OK
https://m.edsoo.ru/3bb7214a
KonTponbHas pabota mo Teme
24 "AJ‘II‘(I:pI/ITMBI I/II) JJIEMEHTBI bubnmorexa HOK
| https://m.edsoo.ru/2ff5fd90
MPOrPaMMHUPOBAHUS
)5 Amnanmmn3 naHabpIX. OCHOBHBIC bu6mmoreka [IOK
3a7a4y aHaJn3a JaHHbBIX https://m.edso00.ru/096dddd8
[TocnenoBaTenbHOCTD PEIICHHS Bu6morexa LIOK
26 bu6mmoreka [JOK

3a/1a4 aHaIM3a JaHHbIX

https://m.edsoo.ru/eOe7ee3b



https://m.edsoo.ru/e1b7db2d
https://m.edsoo.ru/10ab9353
https://m.edsoo.ru/5d4f7ac9
https://m.edsoo.ru/72a11b12
https://m.edsoo.ru/2d234361
https://m.edsoo.ru/b37f7ca0
https://m.edsoo.ru/660ff291
https://m.edsoo.ru/3bb7214a
https://m.edsoo.ru/2ff5fd90
https://m.edsoo.ru/096dddd8
https://m.edsoo.ru/e0e7ee3b

Ananuz JaHHBIX C IOMOIIBIO

bubmuorexa [JOK
https://m.edsoo.ru/eQaaf73a

27 AJICKTPOHHBIX TaOJIHUIIL 1 https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9
)% Kommnbrotepno- 1 bubmumorexa [IOK
MaTeMaTHYECKHE MOJICTTN https://m.edsoo.ru/2e62e4a7
29 PaGora ¢ roroBoit 1 bubmuorexa [JOK
KOMITBIOTEPHOU MOJICTIBIO https://m.edsoo.ru/2ac0c441
UwuciieHHOe pellIeHHe
30 ypaBHEHUH f IIOMOILLIO 1 bubmorexa [TOK
https://m.edsoo.ru/c5699db9
nmoadopa mapamerpa
31 TabnuuHble (pensLuOHHbIE) 1 bubnnorexa [HOK
0a3bl JAaHHBIX https://m.edsoo.ru/87468fbd
0 PaGora ¢ roroBoii 6azoit | bu6mmoreka [IOK
JTAHHBIX https://m.edsoo.ru/487808d8
1 CpencTBa HCKYCCTBEHHOTO 1 bubnunoreka [JOK
HWHTEJUICKTa https://m.eds00.1u/9¢c62b830
IIepcrieKTUBBI pa3BUTHUSA
34 KOI\I;I)HBIOTeprli 1 bubmmoreia LOK
https://m.edsoo.ru/5225af37
WHTEJUIEKTYalIbHBIX CUCTEM
OBIIEE KOJIMYECTBO YACOB 14

[10 ITPOT'PAMME



https://m.edsoo.ru/e0aaf73a
https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9
https://m.edsoo.ru/2e62e4a7
https://m.edsoo.ru/2ac0c441
https://m.edsoo.ru/c5699db9
https://m.edsoo.ru/87468fbd
https://m.edsoo.ru/487808d8
https://m.edsoo.ru/9c62b830
https://m.edsoo.ru/5225af37

IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yjabrara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CPeIHEro 001Iero
00pa3oBaHus

ITo reme «IludpoBast r(paMOTHOCTHY

1.1

Brnagenue npencraBieHUsIME O pOJIM UH(OPMALIUK U CBSI3aHHBIX C HEH
MIPOLIECCOB B MPUPOJE, TEXHUKE U OOIIECTBE, MOHATHUIMHI
«uHpOpMaLHD, «MHOOPMALIMOHHBIA MPOIIECC», KCUCTEMAY,
«KOMITOHEHTBI CUCTEMBI», «CUCTEMHBIN 2P PEeKT», «HHPOpMAIIIOHHAS
CUCTEMa», «CUCTEMa YIIPABIICHUS»; BIIaJICHUE METOIaMHU ITOUCKA
nHpopmanuu B cetu IHTepHET; yMeHHEe KPUTHYECKH OIICHUBATh

I/IH(I)OpMaI_[I/II-O, IMNOJIYUYCHHYIO H3 CCTHU I/IHTepHeT

1.2

YMeHue XapakTepu3oBaThb OOJbIIME JaHHbIE, [PUBOIAUTH IPUMEPHI

HCTOYHHUKOB HX IMOJTYYCHHA WU HAIIPABJICHUA UCIIOJIB30BaHUA

1.3

ITonumanue OCHOBHBIX IIPUHIUIIOB YCTpOﬁCTBa u q)YHKLII/IOHI/IPOBaHI/IH
COBPCMCHHBIX CTALIMOHAPHBIX U MOOMIBLHBIX KOMIIBIOTCPOB;, TGHIIGHIII/Iﬁ
Pa3sBUTHUA KOMIIBIOTCPHBIX TGXHOHOFHﬁ; BJIaJCHUC HaBBIKaMU pa60TI>I C
OINCpallMOHHBIMU CUCTEMAMH U OCHOBHBIMU BHUJAAMU TTPOTIPAMMHOIO

oOecrieueHHs AJIsL pECIICHUA y‘-Ie6HI:>IX 3aJa4 110 BBI6paHHOfI CriCuaaIn3aluu

IIo Teme «TCOPCTI/ILIGCKI/IG OCHOBBI I/IH(I)OpMaTI/IKI/I))

2.1

IToHrMaHNe OCHOBHBIX MPUHIUIIOB JUCKPETH3allMK Pa3IMYHbIX BUOB
uHbOpMallUK; yYMEHHE OINpeneisiTb HMH(OPMAIMOHHBIH  00BEM
TEKCTOBBIX, I'paUUeCKUX U 3BYKOBBIX JAaHHBIX MpH 3aJaHHBIX

rapameTrpax JUCKpeTU3aluu

22

YMeHue cTpouTh HepaBHOMEPHbBIE KO/IbI, TOMYCKAIOIIKE OJTHO3HAYHOE
JIeKOTUpOBaHKe cOOOIIeHNH (TTpeUKCHbBIE KObI); UCTIOIb30BATh
IpOCTEUIINE KOJIbI, KOTOPbIE MO3BOJISAIOT OOHAPYKUBATH U UCIIPABIIATh

OmMOKY TpH TIepe1ayue JTaHHbBIX

23

Bnanenue TCOPCTUUCCKHUM allllapaToM, IMO3BOJAIOMIUM OCYIICCTBIIATH
OpEACTABJICHUC 3aJaHHOI'0 HATYPAJIbHOTO YHCJA B PA3JIMYHBIX

CUCTEMAX CUHHUCIICHHUA

27




24

BJ'IaI[CHI/Ie TCOPETUYCCKUM aIlrapaTom, IO3BOJIAIOIINM BBIIIOJIHATH
Hp606pa3OBaHI/I$I JJOTHYECKHUX BBIpa)KGHPIfI, HCIIOJIb3Ys 3aKOHBI aJ'Il"C6pBI

JIOTUKH

ITo reme «MHpOpMAIHOHHBIE TEXHOIOTHIDY

3.1

VMmenune Co3aBaTb CTPYKTYPHUPOBAHHBIC TCKCTOBBIC JOKYMCHThHI
U ACMOHCTpAalUOHHBIC MaT€puajibl C HCIIOJIb30BaAHHEM
BO3MOKHOCTEH COBpPEMEHHBIX ITPOrpaMMHBIX CPEACTB U 00JIaUHBIX

CECpBHCOB

32

YMeHHe HCTOJb30BaTh TaOJMUYHBIC (pEISAIMOHHBIC) 0a3bl JTaHHBIX, B
YaCTHOCTH, COCTaBJIATH 3ampochl B 0a3zax JaHHBIX (B TOM 4YHCIE
BBIYHCIISIEMBIC 3aIPOCHI), BBIOJHATH COPTUPOBKY W TIOHMCK 3aluceld B

0a3e JaHHBIX; HAIIOJIHAThH pa3pabOTaHHYI0 0a3y JaHHBIX

3.3

VYMeHne HCIoIb30BaTh QJICKTPOHHBIC Ta6JII/IIII)I i1 aHalik3a,
OpeaAcCTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘I&H BBIYUCJICHUC CYMMBI,
Cp€aHcro apI/Iq)MCTI/I‘leCKOFO, HauOOJIBIIETO u HaAanMCHBIICTO

3HAUEHUH, pelIeHNEe YPaBHEHU)

11 KJIACC

Kon
MpoBePsieMOro
pe3yiabTara

IIpoBepsiemble TNpeaMeTHbIE PpPe3yabTAThl OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o0mero oopa3oBaHus

ITo Teme «IludpoBas rpaMOTHOCTH»

1.1

Hanuuue mnpencraBieHUd O KOMIBIOTEPHBIX CETAX M HUX pOJIU B
COBpPEMEHHOM MHpe; 00 o0mMX MNpUHIMIAX pPa3pabOTKH U

(GYHKIIMOHUPOBAHUSI UHTEPHET-IIPUIIOKEHU I

1.2

YMeHue opraHu3oBbIBaTh JUYHOE MHPOPMAIMOHHOE MPOCTPAHCTBO C
UCMOJIb30BAHUEM  PA3JIMYHbIX CPEACTB  IM(POBBIX  TEXHOJOTHIA;
MOHMMAaHWE BO3MOXKHOCTEH LH(POBBIX CEPBUCOB TOCYJapCTBEHHBIX
yCcIIyr,  UUQPOBBIX  00pa30BaTENbHBIX  CEPBHUCOB;  IOHUMAaHHE
BO3MOKHOCTE M  OIPaHUYECHMM  TEXHOJIOTUH  UCKYCCTBEHHOIO
MHTEJUIEKTa B pa3IMYHBIX OONACTAX; HAJIWYME TNpPEACTaBICHUH 00
MCIOJIb30BAaHUN HMH()OPMAIIMOHHBIX TEXHOJOTUH B Pa3IMYHBIX

npodeccuoHaNbHBIX chepax

ITo Teme «TeOpeTI/IquKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

Bnanenue TeopeTHYECKHM ammnapaTroM, MO3BOJIAIOIIUM ONPEAETATH
KpaTyaiiuii myTh BO B3BEIIEHHOM Tpade U KOJTUYECTBO MyTeH MeX 1y

BCPpIINMHAMU OPUCHTUPOBAHHOT'O ALIUKIITMYCCKOI'O T pa(pa

28




[To Teme «AJTOPUTMBI i IPOTPAMMHUPOBAHHE)

3.1

YMeHue uuTaTh U MOHUMATh MPOTPAMMBI, PEATU3YIOIINE HECIOXKHBIE
QITOPUTMBI 00pAaOOTKHU YHCIOBBIX U TEKCTOBBIX JIAHHBIX (B TOM 4YHCIE
MacCHBOB M CUMBOJIbHBIX CTPOK) Ha BEIOPAHHOM IS U3YUYCHHS
YHHUBEPCATIHHOM SI3bIKE TPOrpaMMUPOBaHUs BbICOKOTO ypoBHs ([lackas,
Python, Java, C++, C#); yMeHHe aHaTM3UPOBATH AJITOPUTMBI C
WCIOJIb30BaHUEM TaOJIUI] TPACCUPOBKU; ONIPEACIATH O€3 UCIOIb30BaHU
KOMIIBIOTEPA PE3yJIbTAThI BHITOJIHEHUS HECIIOKHBIX IIPOTPAMM,
BKJIIOYAIOIIUX LHUKIIbI, BETBICHUS U MOANPOTPaMMbI, NPHU 3aTaHHBIX

HCXOOHBIX JAaHHBIX

32

YMeHue MO,Z[I/Iq)I/II_II/IpOBaTB IOTOBLIC ITPpOrpaMMbl JJIA PCIICHUSA
HOBBIX 3a7ia4, UCITI0JIb30BAaTh UX B CBOUX IIPpOTrpaMMax B KaUCCTBEC

nonporpaMm (poueayp, GyHKIIHA)

3.3

VYMeHue peanu3oBaTh 3Tallbl PELICHUs 33[a4 Ha KOMIIBIOTEpE; YMEHUE
peaTr30BBIBATH HA BRIOPAHHOM JIJISl H3YYEHUS S3bIKE TPOrPAaMMHUPOBAHUS
Beicokoro ypoBHs (Ilackams, Python, Java, C++, C#) Ttunossle
QITOPUTMBbI  O0OpPaOOTKM 4YHCEJN, YHUCIOBBIX IOCIEN0BATEIbHOCTEH U
MacCHBOB: IPEACTaBICHHWE 4YHCIa B BUAe Habopa MPOCTHIX
COMHOJKHUTENCH; HAaX0XKIECHHE MaKCUMAIbHOW (MHHUMAIBHOW) IHUQPHI
HaTypaJbHOI'0 YHCIIA, 3a[IUCAHHOIO B CHCTEME CUMCIICHHSI C OCHOBAHHEM,
He mpeBblmatomuM 10; BbluucieHHEe OOOOIIEHHBIX XapaKTEPUCTHK
HJIEMEHTOB MacCHBa WJIM YHMCJIOBOH MOCIEN0BATEIbHOCTH (CyMMBI,
MIPOU3BENIEHUSI CpPEAHEro  apu(PMEeTHYecKOro, MHUHUMAIbHOIO H
MaKCHMaJbHOTO 3JIEMEHTOB, KOJINYECTBA JJIEMEHTOB,
YIOBJIETBOPSIOIINX

3aJaHHOMY YCJ'IOBI/II-O); COPTUPOBKY 2JICMCHTOB MaCCHUBA

ITo Teme «H(pOpMaLIOHHBIE TEXHOIOTUN

4.1

YMeHHe HCHOIb30BaTh KOMIIBIOTCPHO-MATEMATUYCCKUE MOIACIIN IS
aHaln3a 00BEKTOB U MMpOLECCCOB: (I)OpMy'J'II/IpOBaTB ejib MOACIIUPOBAHNA,
BBITIOJIHATE aHaJIN3 pe3yJIbTATOB, MOJYUCHHBIX B X04€ MOJACIIMPOBAHUSA;
OLCHUBATh AaJICKBATHOCTb MOACIU MOACITIUPYEMOMY O6’B€KTy NI

MPOILIECCY; TPEACTABIIATh PE3YIbTaThl MOACIUPOBAHUS B HATJISIIHOM BUJIE

29




IMPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUA 10

KJIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHMS

1

[udposas rpaMOTHOCTH

1.1

[Mpuamuner  paboTsl  KommbioTepa.  llepcoHanbHelii  KommbioTep. Beibop

KOH(HUTypaIyy KOMIIBIOTEPA B 3aBUCUMOCTH OT PELIaeMbIX 3a1a4

1.2

OcHoBHBIC TCHACHLIUN PA3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHA. HapaJIJIeJIBHBIG
BBIYMCJICHUS. MHOFOHpOHCCCOpHBIe CHUCTCMBI. CynepKOMHBIOTepBI.

MukpoxoHTpoJsuiepsl. POOOTH3MpOBaHHbIE TPOU3BOICTBA

1.3

@aiinoBas cucrema. [louck B (aiinoBoil cucreme. Opranusanusi XpaHeHUus U
00pabOTKU TaHHBIX C UCTIOIH30BAHUEM HHTEPHET-CEPBUCOB, OOJIAYHBIX

TEXHOJIOTUN U MOOMJIBHBIX YCTPOUCTB

Teopernueckre 0CHOBbI HHPOPMATUKU

2.1

Wudopmanus, 1aHHBIC U 3HAHHUA. YHUBEPCATBHOCTH JHCKPETHOTO
npeacrasiaeHus nHopmanuu. J[BOndyHOE KOJUPOBaHNE

22

PaBHOMEpHBIE 1 HEpaBHOMEPHBIE KOABL. Y ciioBre DaHo

23

[Mogxoner ¥ um3Mmepenutro uHdopmanuu. CymHOCTh 00BEMHOTO (a1haBUTHOTO)
noaxoja K H3MEPEHHI0 HH(OpMalud, OmpeaeleHue OuTa C TOUKH 3pEHUs
a(aBUTHOTO MOJXO0/a, CBSA3b MEKIY pa3MepoM andaBuTa U HHOOPMAIMOHHBIM
BECOM CHMBOJIA (B MPEINOI0KEHUU O PABHOBEPOATHOCTH TMOSBICHUSI CUMBOJIOB),
CBSI3b MEXIY €AMHHUIIAMHM HU3MepeHust uHbopmaruu: out, 6aiit, Kbaiit, Mobaiir,
['6aiir. CymHOCTh COEPKATENBHOTO (BEPOSITHOCTHOTO) TOIX0/1a K U3MEPEHHIO

uH(pOpMaIInH, onpe/eeHrne OuTa ¢ MO3UIMU COJEPIKAHUSI COOOIIEHUS

24

WNupopmannonnsie npormeccol. [lepenaua nnopmaruu. Vctounuk, NpuéMHUK,
KaHaJl CBsI3W, CUTHaN, KoaupoBaHue. Mckaxenue mHpopManuu mnpu mnepenaye.
CkopocTh mepefaud JTaHHBIX [0 KaHaly CBS3U. XpaHeHUe MH(popMaluu, 00bEM

InaMsaTHu

2.5

Cucremel. KoMIIOHEHTBI cuCTEMBI U UX B3aumozeiicTBue. Cucremsl
YIIPABJICHUS.

Ynpasnenue kak nHGopmaImoHHsIi mpoiecc. OOpaTHas CBsI3b

2.6

Cucrempl cuucneHusi. Pa3BépHyTas 3amuch MLENbIX U JAPOOHBIX YHCET B
MMO3UIIMOHHBIX CHCTeMax cuucieHus. CBONWCTBA MO3MLIMOHHOM 3alMCH YHCa:
KOJMYECTBO HU(p B 3aMHCH, TPU3HAK JEITUMOCTH YHCIIAa HA OCHOBAaHUE CHCTEMBI
CUHUCJIEHUS. AJITOPUTM MEPEBO/IA LEJIOr0 Yucia U3 P-M4HOM CUCTEMBI CUMCIICHUS B
JECATUYHYIO. AJTOPUTM IepeBojia KOHEYHOW P-wuyHOW ApoOM B NeCATUUYHYIO.

AHFOpI/ITM MnepeBoJa uejaoro ymucia nu3 ,HGCSITI/I‘-IHOI\/‘I CHUCTEMBbI CUMCIICHUSA B

P-I/I‘IHYIO. ]_IBOI/I‘IHaSI, BOCBMECpHUYHAA U IECTHAAUATCpHUYHAaA CUCTEMbI CHUCIICHU,

NEPEBO YMCCI MEXKIY 9TUMU CUCTEMAMM.
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ApudmeTrueckue oneparuy B MO3UIUOHHBIX CUCTEMaX CUHCIECHUS

2.7

HPGHCTaBJIeHI/IC LEJIbIX U BEIICCTBCHHBIX YUCCJI B [IAMATU KOMIIBIOTECPA

2.8

Komuposanue texcroB. Kogupoka ASCII. OmHoOaiiTHRIE KOJIUPOBKH.
Crangaptr UNICODE. Konuposka UTF-8. Omnpenenenne nHGOPMAIIIOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUIT
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KonupoBanue uzobOpaxenuii. Onenka HHGOPMALMOHHOTO 00BEMA PacTPOBOrO
rpadu4ecKoro n300pakeHus MpH 3aJaHHOM pa3pelieHuH U IyOnHe KOAUPOBAHUS
nBera. KoaupoBanue 3Byka. OreHka HH(POPMALMOHHOIO 00BEMa 3BYKOBBIX

JaHHBIX IIPH 3aJaHHBIX YaCTOTC JUCKPECTU3allNU U pa3pAAHOCTU KOJUPOBAHUA

2.10

Anrebpa moruku. BeickaseiBanus. Jlornueckue oneparuu. TaOIuIbl HCTHHHOCTH
JIOTUYECKUX ONEPALUN «IUIBIOHKLHSA», «KOHBIOHKIUS»Y, «UHBEPCUD,
CUMIUTAKALUS, <«OKBUBaJCHLMSA». Jlormdeckue BhIpaKEeHUs. BbluucieHue
JIOTUYECKOr0 3HAYEHHSI COCTABHOI'O BBICKA3bIBAHUS IPU M3BECTHBIX 3HAUYCHUSX
BXOJSIIMX B HEro SJIEMEHTAPHBIX BBICKA3bIBaHWM. TaOMUIIBI MCTUHHOCTH
JIOTMYECKUX BbIpaxkeHU. Jlornueckue onepanuu U onepanyyd HaJl MHOXKECTBaMHU.
[Ipumepsl  3akOHOB  ainreOppl  JIOTMKW. OKBUBAJICHTHBIE IPeoOpa3oBaHUs
Joruueckux BoIpakeHwid. Jlormueckue ¢ynkmuu. IlocTpoeHne IOrHYECKOTro
BBIPKEHHUS C TAHHOM TaOIHIeH HCTUHHOCTH. JIorndeckre 3J1IeMEeHThI KOMIThbIOTEpa.
Tpurrep. Cymmarop. [locTpoeHne cxembl Ha JIOTHYECKHX JJIEMEHTax 10
JIOTUYECKOMY BBIPAKEHUIO.

3amuck JOru4ecKoro BBIPpAXXCHUA 110 JIOTHYCCKOM CXEeMEe

NupopmaninoHHbIe TEXHOJIOTUU

3.1

TexkcroBbeiii  mporeccop. PemaktupoBanue u  QopmatupoBanue. [Iposepka
opdorpadun u rpammaruku. CpencTBa TMOUCKA U aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnons3oBanue  ctuieil.  CTpyKTypUpPOBaHHbIE  TEKCTOBBIE
nokyMmeHThl. CHOocku, ornasieHue. OOnaunble cepBuckl. KomnexktuBHas pabota ¢
TOKyMEHTOM. HWHCTpYMEHTBI pELEH3UPOBAaHUS B TEKCTOBBIX IMPOIECCOpax.
HenoBas nepenucka. Pedepar. [IpaBuna nuTupoBaHus HCTOYHUKOB U O(OPMIICHUS

o6ubnuorpaduyeckux ccbuiok. OpopmiieHHe CUCKa JTUTEpaTyphl

11 KJIACC
Kox IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA
1 Hudposas rpaMoTHOCTH
L1 [IpyuHIMITBI TOCTPOEHUS U aIIapaTHbIE KOMIIOHEHThl KOMITBIOTEPHBIX CETEH.
) Ceresbie npoTokoiibl. Cetb UHTEpHET. Anpecanus B cetr UuTepHeT. Crucrema
JOMEHHBIX UMEH
2 Teopetnueckre 0OCHOBBI UHPOPMATUKU

31




Mopenu u  monenupoBanue. Llenu  monenupoBanusi.  COOTBETCTBHE
MOJIETT MOJICIIUPYEMOMY OOBEKTY WM Tiporieccy. Dopmain3arus MpruKIaIHbIX
3amad. [IpencraBnenue pe3ysibTaToB MOJACIUPOBAHUS B BUIE, YIOOHOM IS
BOCTIpUATHUS YeTIOBEKOM. [ padmdeckoe nmpeacTaBieHne TaHHBIX (CXEMBbI, TAOJHUIIbI,

rpadukm)

I'padppr. OcHoBHBIC MOHATHS. Buapl rpadoB. Perenue anropuTMudeckux 3amaad,
CBS3aHHBIX C aHAM30M TpadoB (IIOCTPOCHHE ONTHUMAILHOTO IIYTH MEXKIY
BepIIMHAMU Tpada, ONpeNeICHHe KOJIWUYEeCTBA Pa3IUYHBIX MyTeH MEKIY

BEpILIMHAMU OPUEHTUPOBAHHOTO AlIUKINYECKOro rpada)

HepeBps. bunapHoe nepeBo. [IucKpeTHble WIpBl JIBYX WMIPOKOB C IIOJHOH
uHdopmanueil. I[loctpoenne nepesa mepedopa BapHaHTOB, ONMUCAHUE CTPATETHU
Urpsl B TaOMM4HOM (popme. Bemrpeimasie cTpateruu. Mcnons3oBanue rpadoB u

JACPCBLEB IIPU OITMCAHUH 00BEKTOB U MpoHeCcCOB OKPYyKAOIIEro MUpa

AJTOPUTMBI U TPOTPAMMUPOBAHUE

OnpeneneHrie  BO3MOMKHBIX — PE3yJlbTaTOB  padOThl  MPOCTEHIINX
ITOPUTMOB

yrapaBJICHUS  UCHOJHUTCIIMU W BBIYUCIIUTCIIBHBIX  AJITOPUTMOB.
Onpez[eneHI/Ie HUCXOAHBIX JAaHHBIX, IIPU KOTOPBIX AJITOPHUTM MOKET JaTh

TpeOyeMblii pe3ysbTaT

Oranbl pelieHus 3afad Ha Komnbiotepe. S3bik nporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKLIMHU SI3bIKAa MPOTrPaMMHUPOBAHMUS.
Tunbl [aHHBIX: LIEJIOUMCIICHHBIE, BEIIECTBEHHBIE, CHUMBOJIBHBIE, JIOTUYECKUE.
Berenenns. CocraBubie ycnoBus. [luknsl ¢ ycinoBueM. [ukasl 1o
nepeMeHHoi. Vcnonb3oBanue TabnuIl

TPACCUPOBKU

Pa3paboTka u nmporpaMmHas peanu3anus aJropuTMOB pEIIeHUs] TUIOBBIX 3a/1a4
6a3oBoro ypoBHs. [Ipumepsl 3a1a4: anroputMbl 00pabOTKH KOHEYHON YHCITIOBOM
MOCJIEI0BATENIbHOCTH  (BBIUMCIEHHE CYMM, IIPOU3BEJEHHMH, KOJHYECTBA
AJIEMEHTOB C 3aJJaHHBIMHM CBOMCTBaMH), QJIFTOPUTMbI aHAJIM3a 3alUCH YHCEN B
HOSHI.[I/IOHHOﬁ CUCTEMEC CYUHCIICHUA, aJlTOPUTMbl PEIICHHA 3aJad MCETOIO0M
nepebopa (Touck HauOOJbLIEr0 OOLIEro NeMUTeNs ABYX HATYypaJbHBIX YHUCEI,

IIPOBEPKA YKCiIa Ha IPOCTOTY)

O6paboTka CUMBOJIBHBIX TaHHBIX. BCTpoeHHbIE GyHKIINH S3bIKA
[IpOrpaMMHUpPOBaHUs

JUTst 00paOOTKH CUMBOJIBHBIX CTPOK
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3.5

TaGnuuHble BeTMYUHBI (MAacCUBBI). AJTOPUTMBI pabOTHI C AIEMEHTaAMU MacCHBa
C OJIHOKPAaTHBIM IPOCMOTPOM MAaCCHBa: CYMMHUPOBaHHE AJIEMEHTOB MAacCHBa,
noACY€T KOJIMYeCTBa (CyMMBI) 3JIEMEHTOB MAacCHBa, YOBJIETBOPSIOIIMX
3aJIaHHOMY YCIIOBUIO, HAaXOXKJIEHUE HaAMOONbIIero (HAMMEHBIIEro) 3HAYCHHS
JJIEMEHTOB MAacCHBa, HaXOXXJIEHHE BTOPOTO IO BEIUYMHE HaWOOJBIIETo
(HaMMEHbIIIEro) 3HA4YeHWs], JIMHEHHBIH TIOUCK DJEMEHTa, IepPecTaHOBKa
HJIEMEHTOB MAaCCUBa B 00OpaTHOM HOPSIKE.

CopTtupoBka 0JHOMEpPHOro MaccuBa. [IpocTbie METOABI COPTUPOBKH (HAIPUMED,

METOJ ITy3bIpbKa, METOJ] BEIOOpa, COPTUPOBKA BcTaBKkamH). [loamnporpammsl

WubopmanoHHbIE TEXHOIOTHH

Anamm3  mauabix. OCHOBHBIE 3a/layd  aHAIW3a  JTAHHBIX:
MIPOTHO3MPOBAHUE,

KJaccuuKanus, KiacTepusanus, aHanu3 oTkioHeHui. [locrienoBarenbHOCTH
pelIeHus 3a7a9 aHaIn3a TaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JIaHHBIX, BBIOOp W (WMJIM) MOCTPOCHHUE MOJENH, MpeodpazoBaHUE

JaHHBbIX,

BU3yaJIM3alvd JaHHBIX, MHTCPHIPCTALUA PE3YJIBTATOB
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AHaJIM3 JaHHBIX C MIOMOIIBIO AJIEKTPOHHBIX TaOIHIl. BhIynciIeHnEe CyMMBI,
CpeImHero

apudMeTHIECKOro, HauOOIBIIET0 M HAMMEHBIIIETO 3HAUCHUHN TMara3oHa

4.3

KOMHBIOTepHO-MaTeMaTI/I‘leCKI/IC MOACIIH. OTaImel KOMITIBKOTCPHO-
MAaTE€MAaTUYCCKOTO MOACITIUPOBAHUA: ITIOCTAHOBKA 3a/a4u, pa3pa60TKa MOICIH,
TECTUPOBAHHUEC MOICIIH,

KOMHI:I-OTepHI)II\/JI OKCIICPUMCHT, aHAJIN3 PE3YJIbTATOB MOACINPOBAHUA

44

YucaeHHoe peuiceHue ypaBHeHI/Iﬁ C ITIOMOIIIBIO noz[6opa napameTpa

4.5

Tabmuunble (pensiuoHHbIC) 0a3bl TaHHBIX. TabyHIla — IPeICTaBICeHUE CBEICHUM
00 ogHOoTUIHBIX 00OBekTax. [loime, 3amuck. Kirou tabmumel. Pabora ¢ roroBoit
0a3oif maHHBIX. 3anonHeHue 6a3bl JaHHBIX. [louck, copTUpoBKa U GUIBTpaLUs
3amuced. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampockl € MapaMeTpami.
Brruucnsiemsie mosist B 3anpocax. MHorotabnuyHbie  0a3bl  TaHHBIX. THIIBI

CBs3E MCKAY Ta6J'II/II_[aMI/I. 3ar1pocm K MHOTOTa0JIUYHEIM Oa3zam JaHHBIX
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ITPOBEPAEMBIE HA EI'9 II0 HH®OPMATHUKE TPEBOBAHUA K

PE3YJIbTATAM

OCBOEHMUA OCHOBHOM OBPA3OBATEJIbHOM

ITPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMor
0 TpeOGOBaHUs

IIpoBepsiemble TPeGOBaHUS K MPEAMETHBIM Pe3yJIbTATaAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 001Iero
o0pa3oBaHusi

1.

3namo (nonumams)

1.1

[ToHrMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB; TEHACHIMI
Pa3BUTUS KOMIBIOTEPHBIX TEXHOJOTHH; BIIaJeHUE HaBBIKAMH PaOOTHI C
OTIEPALIMOHHBIMUA CHCTEMaMH W OCHOBHBIMH BHJAMH IPOrPAaMMHOTO
obecriedeHnst UIs pemieHusl Y4eOHBIX 3a/ad IO BBIOPAaHHOM

criCMajIn3alu

1.2

Hanuuue mpencraBneHuii o 0a30BbIX MPUHLMIAX —OpPTraHU3aLUU U

(YHKIIMOHMPOBAHUS KOMIIBIOTEPHBIX CETEH

1.3

[TonnMaHne OCHOBHBIX MPUHIIMIIOB JUCKPETU3AMH Pa3TUYHBIX
BHJIOB HH(OPMAITUH

1.4

[lonnmanue 0a30BbIX aIrOPUTMOB OOPAaOOTKU UMCIOBOM U TEKCTOBOM
uHbopManuy (3allUCh 4YUCEJ B MO3MIMOHHOM CHCTEME CUHCIIECHUS,
JeTUMOCTb LIEJIbIX YHCEeIT; HAXO0XK/IEHUE BCEX MPOCTHIX YUCEN B 33 JaHHOM
nuana3oHe; o0pabOTKa MHOTOpPa3psAOHBIX  IEJIBIX  4YMCE;  aHalIu3

CHUMBOJIbHBIX CTPOK U JJPYTHUX), AITOPUTMOB ITOMCKA U COPTUPOBKU

1.5

3Hanue @YHKHHOHaHLHBIG BO3MOXHOCTH HHCTPYMCHTAJIbHBIX
CPENCTB cpelibl pa3paboTKu

1.6

Brnagenne OCHOBHBIMH CBEIEHUSIMH O 0a3ax MaHHBIX, UX
CTPYKTYpE, CpEACTBaX CO3AaHUS U paOOTHI C HUMH

1.7

[ToHnMaHKe BO3MOKHOCTEN U OTPAaHUYECHHI TEXHOJIOTUI
HCKYCCTBEHHOI'O MHTEJJIEKTa B Pa3IMYHBIX 00JacTsAX; HATUYUE
Mpe/ICTaBIeHUH 00 UCIIOIb30BaHUM  MH(POPMAIIMOHHBIX

TEXHOJIOTHM B  pa3iUyHbIX MpodeccnoHalbHbIX chepax

1.8

Biianenne TeopeTnueckuM anmnaparoM, MO3BOJISIOIIKAM OCYIIECTBIIATh
MIPEACTABICHUE 3aJaHHOI0 HATYPaJIbHOTO YKCIIA B PA3JIMYHBIX CUCTEMAX
CUMCJICHHS; BBITIOJIHSTH TPE0OPa30BaHUs JOTHUYECKUX BhIPAKEHUH,
WCIIOJIb3YS 3aKOHBI alNreOphl JIOTUKH; ONpeNesaTh KpaTyamuii myTh BO
B3BEIICHHOM Tpade M KOJIWYECTBO MyTeH MEXIy BepLIMHAMH

OPHUCHTHPOBAHHOT'O ALTUKIINYCCKOT'O rpa(ba

Yumemo
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2.1

YMeHHE UCTIOIb30BATh KOMIIBIOTEPHO-MAaTEMAaTUYECKAE MOAEIIH JJIs
aHaM3a 00bEKTOB M MPOIIECCOB: (POPMYIMPOBATH LIETb
MOJEJIMPOBAHNS, BBIIIOIHATh aHAIU3 PE3YJIbTATOB, OJIYYEHHBIX B X0OJI€
MOJEJIMPOBAHNUS; OLICHUBATh A/IEKBaTHOCTb MOJIEIU MOJEIUPYEMOMY
O00BEKTY WM IPOIECCY; MPEACTABIATh PE3yJIbTaThl MOACTUPOBAHUS B

HarjisiiHoM BUJEC

22

YMenue kinaccHPUIMPOBATH OCHOBHBIC 33/layll  aHAM3a JAHHBIX
(mporHo3upoBanue,  kimaccuukanus, — KilacTepusanus, — aHaIH3
OTKJIOHEHHH ); TOHUMATh TIOCIICIOBATEIILHOCTh PEIICHUS 3374 aHAIHU3a
JaHHBIX: COOP MEPBUYHBIX IAHHBIX, OYMCTKA M OLIEHKA Ka4eCTBA TAHHBIX,
BBIOOp W (WMJM) TIOCTPOEHHUE MOJCIH, MpPeoOpa3oBaHUE ITaHHBIX,

BU3YyaJIM3alusl JaHHBIX, HHTCPHIPCTALUA PE3YJIbTATOB

2.3

YMenue  ompeneniath  MHQOPMAIMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUUecKuX ¥ 3BYKOBBIX JIAHHBIX TIPU 3aJaHHBIX IapaMeTpax
JUCKpEeTH3alli. YMEHHE OIpPENessaTh CPEIHIO CKOPOCTh IMepeaayvu
JAHHBIX, OICHUBATh W3MCHCHHE BPEMCHHU TIepefadd NPy H3MCHCHHU

MHPOPMAIIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTUK KaHaJla CBS3H

24

YMeHue cTpouTh KO, OOECIEeYUBAIOIMINN HAUMEHBIIYI0 BO3MOXKHYIO

CPEJHIO0 JUIMHY COOOIIEHUS IPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCnoJib30BaTh MPU PEUNIEHWH 3a]lad CBOWMCTBA MO3WLIIMOHHOU
3alUCU YUCEN, AITOPUTMbI MIOCTPOCHMS 3alMCH YHUCIA B MO3UIIMOHHON
CHUCTEME CYHUCJIEHUS C 3aJJaHHBIM OCHOBAHUEM M IMOCTPOCHMS YHUCIA I10
CTPOKE, COJEpKallled 3alKCh 3TOr0 YHCIAa B MO3ULIMOHHOW CHCTEME
CUMCJIEHUSI C 3aJIaHHBIM OCHOBAHHMEM; YMEHUE BBINOIHATH

apI/I(I)MeTI/ILIeCKI/Ie onepanru B IMMO3UIUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpouTh JIOTMYECKOE BBIPAXKEHHE B JU3IBIOHKTUBHOM U
KOHBIOHKTMBHOM HOpMalbHbIX (opMax IO 3aJaHHOW Tabmuie
HUCTUHHOCTHU; HCCIEN0BaTh 00JacTh HCTUHHOCTH  BBICKA3bIBaHMUS,

COACPKAIICTO NMEPEMCHHBIC, PCIIAaTh HECJIOKHBIC JIOTHYCCKHUE YPABHCHU A

2.7

YMeHue pemarb alropuTMHYECKHE 3aJaud, CBSI3aHHBIE C aHAJIM30M
rpadoB (3324l MOCTPOCHUS ONTUMAIBHOTO IYTH MEXIY BEpIIMHAMHU
rpada, ompeAereHUs  KOJMYECTBA  PA3IMUYHBIX IMyTeH  Mexmy

BEpLIMHAMH OPUEHTUPOBAHHOTO AlMKINYECKOTro Tpada)

2.8

YMeHue ucronb30BaTh AEPEBbs MPU aHATU3€ U NOCTPOCHUH KOJIOB U JJIst
Mpe/ICTaBlICHHs] apu(METUUECKIX BBIPAKEHUH, MPHU PpEIICHHH 3a/1a4
MOMCKA M COPTUPOBKU; YMEHUE CTPOUTH AEPEBO WUIPHI MO 3aJaHHOMY
AIrOpUTMy;  pa3pabaTeiBaTh U  OOOCHOBBIBATH  BBIUTPHIITHYIO

CTPATEruio UrpPhI
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VYMmenune AHAJIIM3UPOBATh AJITOpPUTMBI C HCIIOJIB30BAHHUEM Ta6J'II/IH
TPACCUPOBKH; ONIPCACIIATH 0€3 HUCIOJIb30BaHMS KOMITBIOTCPA PE3YJIbTAThI
BBIIIOJIHCHHA HECJIOXKHBIX IIPOIrpaMM, BKIIFOYAKOIIWX IUKJIIbI, BETBJIICHUSA

U IOAIIPOTrpaMMBI, IIPpHU 3aAaHHBIX HCXOAHBIX JaHHbIX

2.10

YMeHue ompenenartb CI0XKHOCTh H3y4aeMbIX B Kypce 0a30BBIX
JITOPUTMOB (CYyMMHPOBaHHE IEMEHTOB MAaCCHBA, COPTUPOBKA MacCcHBa,
nepeOopHble AITOPUTMBI, JBOMYHBIM MOUCK) U MPUBOAUTH TMPUMEPHI

HECKOJIBKUX aJITOPUTMOB pa3H01?1 CJIOKHOCTH AJId pECIICHUA O,Z[HOP'I 3aga4uun

2.11

Bnagenue yHHBEpCaJIbHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), mpencraBaeHUsIMI 0 6a30BBIX
THUIAX JaHHBIX M CTPYKTYpax AaHHBIX; YMEHUE HCIIOJIb30BaTh OCHOBHBIC
YIOPaBJISAIONUE  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBISATh  aHAIU3
MPEIJIOKEHHOM  TPOTPAaMMBL:  ONPEACISATh  PE3yNbTaThl  PabOTHI
MIPOrPaMMBbI TIPH 3aTaHHBIX HCXOJIHBIX JAHHBIX; OMPEACIATh, IPH KAaKUX
WCXOJIHBIX JIaHHBIX BO3MOJXKHO IIOJIyUYCHHE YKa3aHHBIX pE3yJbTAaTOB;
BBISIBJIATh JIaHHBIC, KOTOPbIE MOTYT IPHBECTH K OIMOKe B pabote
MpOrpaMMbl;  QOPMYJIUPOBATH  MPEAJOKEHUS [0  YIyYIICHHUIO

IIPOrpaMMHOTO KOZa

2.12

YMeHue peanu3oBbIBAaTh Ha BBIOPAHHOM Ui U3YYEHHUS  SI3BIKE
porpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUMOBBIE aJTOPUTMBI 00paboTKu yuCell, YUCITOBBIX
MOCIIeI0BaTEeIHLHOCTEN U MACCHBOB: TIPEICTABICHHE YUCIIa B BUE Habopa
MPOCTBIX COMHOXKUTENEH; HaXOXKICHHEe MAaKCUMaIbHOU (MUHIUMAIIBLHOM)
nu@pbl HATYpPaJIbHOTO YHWCIA, 3alMCAaHHOTO B CHUCTEME CUYHUCICHHS C
OCHOBaHHWEM, He mnpeBblmatonmmuM 10; BblYUCICHHE 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCUBA UJIU YMCIOBOU MOCIEA0BATEIbHOCTH
(CyMMBl, IPOU3BEICHUS CpeHero apuhMeTUIeCKOro, MUHIMaJIBHOTO U
MaKCUMAaJIbHOTO JIEMEHTOB, KOJTMYECTBA JIEMEHTOB, YIOBJICTBOPSIOIINX
3a/IaHHOMY YCJIOBHIO); COPTHPOBKY JJEMEHTOB MAacCUBa; YMEHUE
WCIIONIb30BaTh B TporpaMMax JaHHBIC DPA3JIUYHBIX THUIIOB C YYETOM
OTpaHWYCHUN Ha UAMA30H MX BO3MOXKHBIX 3HAYCHHUH, TPUMEHSThH MPHU
peleHu  3a/1a4 CTPYKTYPhI JaHHBIX (CIIHUCKH, CIIOBApH, CTEKH, OUEPE/IH,
JIepeBbsl); MPUMEHAITH CTAaHJAPTHBIE U COOCTBEHHBIE MOAMPOTPaAMMBI JIS
00pabOTKH YHCTIOBBIX TJAHHBIX M CHMBOJIBHBIX CTPOK; HCIIOIH30BATh MPU
pa3paboTke  mporpamMMm  OHOJHMOTEKH  MOANPOTPaMM;  YMEHHE

MCIOJIb30BaTh CPEJCTBA OTIIAJIKH IPOTrPaMM B CpeJie MPOrpaMMHUPOBAHUS
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2.13

YMeHune UCIoIb30BaTh AIEKTPOHHBIC TAOIHIIBI IS aHATTN3a,
NpeCTaBICHU M OO0pabOTKM JaHHBIX (BKIIOYas BBIOOD
ONTUMAJIBHOTO  PEUICHUS, MOAOOp JTUHUM TPEHJA, PEIICHHE
3aJa4 MPOTHO3MPOBAHUS); YMEHHUE HCHOJIB30BATH TAOJIMYHBIC

(pensiroHHBIC) 0a3bl JAHHBIX M CIIPABOYHBIC CHCTEMBI

2.14

YMeHue opraHu30BbIBaTh JUYHOE HHPOPMALIMOHHOE IIPOCTPAHCTBO C
WCTIOJIb30BAHUEM PA3IMYHBIX CPEICTB HU(PPOBBIX TEXHOIOTUH;
MOHMMaHKE BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB
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IHHEPEYEHbB 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBIX HA EI'D IIO TH®OPMATHUKE

Kog IIpoBepsieMblii 3J1IeMeHT COAepPKAHUSA

1 [udpoBast rpaMOTHOCTb

OcHOBHBIE TEHIEHIIUY Pa3BUTHUS KOMIIBIOTEPHBIX TeXHOJIO0rui. [lapaimiensHble
1.1 BBIYMCIICHHs. MHOronponeccopHble CUCTeMBI. Pacnipeie1€HHbIe BBIYUCIUTEIbHBIC

CUCTEMBI M 00paboTKa OOJIBITUX JAHHBIX

[IpuHIMIIBI MOCTPOCHHUS U amMapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEeH.
1.2 Certenble nipoTokoibl. Cetb MHTEpHET. Anpecanusa B cetu MHTepHeET.
[Tporokonsr creka TCP/IP.

CucreMa 1oMeHHBIX UMEH. Pa3nenenue IP-ceTy Ha MOACETH ¢ HOMOIIBIO MAaCOK
nojiceTeit

13 Qaiinosas cucrema. [louck B QaiinoBoii cucreme. [IpuHIUIBI pa3MenieHus U

UMeHOBaHUs (paiiiioB B oATrOBpeMeHHON namsTy. 111aGmoHbI UTst OnMcaHus TPy
¢aiinos

1.4 CkopocTh mnepefaud JaHHBIX. 3aBUCHMOCTb BpPEMEHHM IEpeAayd OT

I/IH(i)OpMaI_II/IOHHOFO 00BEMa JaHHBIX U XapaKTCPUCTHUK KaHallda CBA3U

L5 HIudpoBanre nanHpix. CHMMeTpUYHBIE W HecuMMeTpuuHble mudpsel. nudps

npoctoit 3amensl. udp Llesaps. [lndp Buxenepa. Anroputm mmdposanus RSA

L6 Konpl, mo3Bosstoniyie oOHapyKUBaTh U UCIPABIIATH OLIMOKHU, BOSHUKAIOIINE TIPU

nepenaye naHHbIX. Paccrosaue Xommunra. KoaupoBaHue ¢ moBTOpEHUEM OUTOB.
Koarr XsmMmuHra

2 Teopernueckrue 0CHOBbI HHPOPMATHKH

JBonyHoe KomupoBaHuE. PaBHOMEpHbIE M HEPAaBHOMEPHBIE KOJBbIL.
2.1 JlexoaupoBaHue COOOIIEHUH, 3aTTUCAHHBIX ¢ TTOMOIIIbI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. IloctpoeHne 0qHO3HAYHO JEKOUPYEMBIX KOJOB C IIOMOILBIO

JepeBa

Teopernueckue mOAX0/bI K OIIEHKE KomrmdecTBa nHpopmaruu. EquHuib namepenus
29 KonnuecTBa WHGpopManuu. AndaBUTHBIM TMOAXOA K OILEHKE KOJIWYECTBA
uHpopmanuu. 3akoH anguTUBHOCTH  uWHGpopmammu. Dopmyna  XapTiu.

WNudopmanus u BepostHocTh. Dopmyna IllenHona

Cucremsl cuncnenus. Pa3zBépHyTas 3amuch HENbIX U JPOOHBIX YHCET B TO3UIIMOHHON
cucteme curcieHus. CBOICTBa MO3UIIMOHHON 3alMCH YKCiia: KOJIM4ecTBO udp B
3alUCH, MPU3HAK JIETUMOCTH YUCJIa HA OCHOBAaHUE CUCTEMbI CUUCIEHUS. AJIITOPUTM
3 nepeBo/ia UEeJoro ynuciaa u3 P-udHoi cuCcTeMbl CUUCIIEHUS B IECATUYHYIO. AJITOPUTM
. nepeBoia KOHEUHOH P- m4HOM n1po0u B AeCATHYHYIO. ANTOPUTM TEPEBOJa IIEIO0T0
yyciia W3 JECATUYHOM CHUCTeMbl cuuciieHus: B P-uwunyto. IlepeBon KOHEYHOM
JecATUYHOH podu B P-munyro. JIBonmuHas, BOCbMEpUYHas W IIECTHaIATepHUYHAas

CHUCTEMBl CYMCJIICHMS, CBS3b MEXAy HHUMH. ApH(QMETHYECKHE OIepaluud B
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INO3UIIMOHHBIX CUCTCMAX CUMCICHHUA

24

TpOI/ILIHaﬂ YpaBHOBCUICHHAA CUCTEMA CUUCIICHUSA. HBOH‘IHO-I{CCHTH‘IH&H cucrema
CUHHCJICHUA

2.5

KomupoBanue TtekcroB. KommpoBka ASCII. OpHOOalTHBIE KOJHWPOBKH.
Crangapt UNICODE. KommpoBka UTF-8. Ompenenenue uHDOPMAIMOHHOTO
00bEMa TEKCTOBBIX COOOIIECHUIT

2.6

Komuposanue mnzobpaxenuit. Ounenka uHGOpMAaMOHHOTO 00BEMa Tpaduyeckux
JAHHBIX TPH 33JaHHBIX pa3pelIeHUH U TIIyOMHE KOIUpOBaHMA IBeTa. L{BeTOBBIE
monenu. KommpoBanue 3Byka. OneHka HHOOPMAIMOHHOTO O0BEMa 3BYKOBBIX

JaHHBIX ITPH 3aJaHHbIX YaCTOTC JUCKPCTU3ALUU U PA3PAIHOCTH KOAUPOBAHHA

2.7

Anrebpa noruku. IloHsTHE BBICKa3bIBaHWA. BbICKa3biBaTenbHBIE (HOPMBI
(mpeaukaTsl). KBaHTOpPBI CyI1IeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepanuu. TaOauipl UCTUHHOCTH. Jloruueckue BBIPaKEHHUS.
Jlormueckue ToxxaecTBa. Jlornyeckue onepanuy 1 onepanuy Haj MHOXKECTBAMH.
3aKkoHbl anredphl JIOTUKU. ODKBUBAJIEHTHBIE MPE0Opa3oBaHUS JIOTHUECKUX
BbIpakeHUil. Jlornueckue ypaBHEHHs U CUCTEMbl YPaBHEHUH.

Jlornueckue (PyHKIMHU. 3aBUCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHYECKHUX
GYHKIUI OT KOJIMYeCTBa apryMEHTOB.

Kanonnyeckue (opMbl TIOTHYECKUX BBIPAKEHUH

2.8

COBepH_IeHHHe JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBHBIC (bOpMBI,
AJITOPUTMBI UX MTOCTPOCHUA 110 Ta6J'II/II_Ie HNCTHUHHOCTH

29

Jloruueckue 35IeMEHTHI B cocTaBe KomimbroTepa. Tpurrep. Cymmarop.
MHoropa3psaassiii cymmarop. [locTpoeHne cxeM Ha JIOTHYECKHMX JJIEMEHTax I10
3a/laHHOMY JIOTHYECKOMY BBIPA)XKEHHUIO. 3alKCh JJOTMUYECKOT0 BBIPAXKEHUSI 1O

JIOTUYECKOU CXEME

2.10

Mogenu u monenupoBanue. Llenu MmoaenupoBanus. AJEeKBaTHOCTb MOJEIH
MOJIETTPYEMOMY O0BEKTY WM mpoiieccy. DopManu3aius IpyuKIaIHbIX 3a/1a4.
[IpencraBneHne pe3ysibTaTOB MOJCIUPOBAHHUS B BHAE, YAOOHOM ISt
BOCTIpHSITHA YenoBekoM. [ paduueckoe mpencraBieHne JaHHBIX (CXEMBbI, TAOJIHUIIBI,

rpadukm).

2.11

[IpencraBieHue menbIx Yucea B MaMsITH KoOMIbloTepa. OrpaHUYEHHOCTh JUana3oHa
YUCell NPYU OPAaHUYEHUN KOJIMYecTBa pa3psanoB. [lepenosiHeHue pa3psaaHON CETKH.
be33nakoBbIe 1 3HAKOBEIC JaHHBIC. 3HAKOBHIN OWUT. JIBOMYHBIN JOTIOJTHATEIBHBIN KO
OTpUIIATENIbHBIX ~ uucel. [loOouToBBIe JOTMYecKHMe omepanud. JIOTHYECKUid,
apudMeTnuecknii U mukIndeckuid capuru. [lludpoBanue ¢ moMonip0 MOOUTOBOM
onepauuu «uckiroyvaromee U
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2.12

[IpencraBieHne BEIECTBEHHBIX YHMCEI B NMAMATH KOMIIBIOTEPA. 3HAYAIAs YacTb U
HopsI0K uncia. /lnana3oH 3HaYeHUH BEIIECTBEHHBIX yucel. [Ipobnembl XpaHeHus
BCILLECTBCHHBIX YUCEN, CBA3AHHBIE C OIPAHUYEHUEM KOJIMYECTBA Pa3psAlOB.
BeinonHenne onepauuii ¢ BELIECTBEHHBIMHU YHMCIAMM, HAKOIUIEHHE OIIMOOK IpU
BBIYHCIICHUAX

2.13

I'pads1. OcnoBuble mousTus. Bunasl rpagos. Onucanue rpagoB ¢ MOMOIIBIO MAaTPHUI]
CMEXHOCTH, BECOBBIX MAaTpHIl, CIIUCKOB CMEXHOCTH. PelieHne alropuTMHUYEeCKUX
3a/1a4, CBSA3aHHBIX C aHAJIM30M rpadoB (IIOCTPOCHHE ONTHMAIBHOTO ITyTH MEXKIY
BepmMHaMu Tpada, ompeneneHHe KOJUYECTBAa PA3IUYHBIX IyTEH MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO ALUKINYECKOTO Tpada)

2.14

JepeBbsi. bunapHoe nepeBo. [lepeBbsi moucka. CriocoOsl 00xo0a jaepena.

Hpe,[[CTaBJ'IeHI/Ie apI/Iq)MCTI/I‘IeCKI/IX BBIpa)KeHI/Iﬁ B BHUAC JICpPCBaA. Hcnonb3oBaHue
I‘pa(bOB n JCPCBLECB IIPU OIMMCAHUU 00BEKTOB U IIPOLECCOB OKPYKAOIIECTO MUPA

2.15

JuckpeTHbie UTphbl ABYX UTPOKOB C MoJsiHOM mH(popmarmeit. [loctpoenue nepesa
nepedopa BapuaHTOB,  OMHCaHUE CTpaTeruu UTpbl B TaOIMYHON
dopme.

BriarpeIiiabie ¥ MPOUTPHIIIHBIC TO3UIIMHA. BBIUTPHILIHBIE CTpATEr Ul

2.16

CpencTBa UCKYCCTBEHHOIO MHTeIUIeKTa. VneHTudukanus u nouck u3o0paxeHui,
pacno3HaBanue L. Mcrnonap3oBaHME METOJOB HMCKYCCTBEHHOTO HHTEIUIEKTa B
oOyyaromux cuctemMax. lcrnonp3oBaHME METOJOB HCKYCCTBEHHOI'O HWHTEIUIEKTA
B pobotoTexHuke. MuTepHeT Beuiei. HeliponHsle cetn

AJNTOpUTMBI U IPOTPaMMHUPOBaHNE

3.1

@opmanusanus NOHATUA anropurMma. MammHa TplOpHMHra Kak YHHBEpPCAJIbHAs

MO/I€NIb BBIYMCICHUI

32

OrneHka Cc0KHOCTH BhIYUCIEHUN. BpeMst paboThl 1 00BEM HCIIONIB3YEMOM TaMSITH,
X 3aBUCHUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OlleHKa acUMOTOTUYECKOU
CJIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI TOJTMHOMHUAIILHON cliokHOCTH. [lepebopHble
anropuTMsl. IIpumepsl pa3IMyHbBIX aIrOPUTMOB PELICHUS OAHOW 3a7add, KOTOPBIE
UMEIOT Pa3JINYHYIO CI0KHOCTh

3.3

OmnpeneneHne BO3MOMKHBIX pe3yJlbTaTOB PabOThI MPOCTEUIIMX aJrOPUTMOB

yYHpaBJICHUA UCIIOJIHUTCIISIMU W BBIYUCIIMTCIIBHBIX aJITOPUTMOB. Onpe,ueneHHe
HCXOAHBIX JAHHBIX, IPHU KOTOPBIX aJITOPUTM MOXKCT JATh Tpe6yeMBII71 pe3yiibTaTt

3.4

AnTopuTMBI O0paOOTKM HATYpPaJIBbHBIX YHCEN, 3allMCAHHBIX B TO3HIIMOHHBIX
CUCTEMax CUUCIICHHUS: Pa30MECHNE 3aITUCH YHCIIa Ha OT/CIIbHBIC TU(PBI, HAXOKICHHUE
CyMMBI WM TPOU3BEACHUS IU(Dp, HAXOKIACHHE MaKCUMaJIbHOW (MUHHUMAJIHLHON)
1 dpsr.

[IpencraBnenne uucina B BUAe HAOOpa MPOCTHIX COMHOXHTENCH. AJNTOPUTM
OBICTPOTO BO3BENIEHUS B CTENEeHb. [[OMCK MPOCTHIX YHCEN B 3aJJaHHOM JTUaIa30HEe C
MIOMOIIIBIO AITOPUTMA «pelIeTo JpaTocheHar

3.5

MHoropa3psiTHbIC 1IeJbIe YUCIIa, 3a1a4u JIIMHHON apu(METHKH
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3.6

SA3pik mporpammupoBanus (Ilackanp, Python, Java, C++, C#). Tumbl naHHBIX:
[[EJIOYHCIICHHBIC, BEIIECTBCHHBIE, CHMBOJIbHBIE, JIOoTHYecKue. BeTrinenus. CroxxHbIC
ycaoBus. Llukiibl ¢ ycnoBueM. LIUKIIbI O mEpeMEeHHOM.

O06paboTka AaHHBIX, XpaHAMMXcs B ¢ainax. TexcToBble W JBOWYHBIC (DAMIIBI.
daiinoBsie iepeMeHHbIe ((aitnoBble ykazatenu). Utenue u3 ¢aiina. 3anuce B daii.
Pazbuenue 3agaun Ha moa3anaun. [loamporpaMMel (IporieAypsl U PYHKIIHH).

Hcnonp3oBanue cTangapTHON OMOJIMOTEKY SI3bIKA IPOrPaMMUPOBAHUS

3.7

Pekypcusi. PexypcuBnbie nponenyps! u pynkiun. Mcmnonb3oBanue crexka s
OpraHu3alui PEKYypPCUBHBIX BbI30BOB

3.8

Yucnennsle metoAbl. ToyHOe M MPUOTMKEHHOE pPELICHHUS 3aJa4u.
UucneHHoe pellieHne ypaBHEHUN ¢ MOMOINIbI0 Moabopa mapameTpa.
YucneHHble METOJBI PELICHHs] ypaBHEHHI: MeTo nepedopa,
METO/] IOJIOBUHHOTO JeJICHUSI.

[TpuOmmkE€HHOE BBIYMCICHHE JIUH KPHUBBIX.

Brruncnenue minomazaei Guryp ¢ moMoIbio YUCIEHHBIX METOOB
(MecTO MPSMOYTOJIBHUKOB, METOJ Tpareuui).

[Tonck makcumyma (MHUHMMYMa) (PYHKIMHM OJIHOI MepeMeHHON

METOJAOM IIOJOBHUHHOI'O ACJIICHUA

3.9

O06paboTtka CUMBOJIbHBIX JTAHHBIX. BcerpoeHnnsbie byHKIIUN A3bIKa
MpOrpaMMUPOBaHUs JJIT 00paOOTKU CHMBOJBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTPOK: TOJICUET KOJIMYECTBA MOSIBICHUI CUMBOIIA B CTPOKE, pa3OueHne
CTPOKH Ha CIiOBa MO MPOOETbHBIM CHUMBOJIAM, MOUCK MOJCTPOKH BHYTPH JaHHOU
CTPOKH, 3aM€Ha HallJICHHO! MOJCTPOKHU Ha JAPYyryio cTpoky. ['eHeparus Bcex CioB
B HEKOTOpPOM aidaBuTe, YAOBIETBOPSIOIINX

3aIaHHBIM OI'paHUYCHUSAM. Hp606p330BaHI/IC 4ncjia B CHMBOJIbHYIO CTPOKY U O6paTHO

3.10

MaccuBel HM  TMOCIENOBATENbLHOCTH  4Hcell.  Bpluucienne  0000IEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOW MOCIEAOBATENIBHOCTU (CYMMBI,
MIPOU3BENICHUS, CPEIHEro apruMeTHYECKOro, MUHUMAIBHOTO M MaKCUMaJIbHOTO
9JIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YJOBIECTBOPSIONIUX 33JlaHHOMY YCIOBHIO).
JIuHEeWHBI TMOMCK 3aJaHHOTO 3HAYEHUs B MacCuBe. AJNTOPUTMBI PabOTHI C
3JIEeMEHTaMH MacCuMBa C OJHOKPATHBIM MNpOcMOTpoM MaccuBa. CopTupoBka
OJTHOMEpPHOTO MaccuBa. [IpocTeie METOJBI COPTUPOBKH (METOM Iy3BIPhKa, METOJ
BBIOOpa, COpTHpOBKa BcTaBKamu). COpTHpOBKa CIUsHHEM. bpicTpasi cOpTHpOBKa
maccuBa (amroput™m QuickSort). J[BOWYHBIH TOHCK B OTCOPTHPOBAHHOM

MaCCHBEC

3.11

JIByMepHbIe MacCUBBI (MaTpHIlbl). AJITOPUTMBI 00paOOTKH JBYMEPHBIX MACCHBOB:
3al0JIHEHUE JABYMEPHOI'O YHCJIOBOI'O MacCHBa IO 3aJaHHBIM IIPaBHJIAM, IOMCK
JJIeMEHTa B IBYMEPHOM MacCHBE, BBIYMCICHHE MakcuMyma (MUHUMyMa) U
CyMMBI  3JIEMEHTOB JBYMEPHOTO MAacCCHBAa, MEPECTaHOBKAa CTPOK M CTOJOLIOB

JBYMEPHOI'O MacCuBa
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3.12

CroBapu  (accormaTUBHBIE  MAacCCHBBI, OTOOpaKeHHsI).  XOII-TaOJHIIBL.
[ocTpoenue andaBUTHO-YACTOTHOTO CIIOBAPS AJIS 3aJaHHOTO TEKCTa

3.13

Creku. AHanu3 NpaBUIBHOCTH CKOOOYHOTO BBIpa)keHUs. Bprumcienue
apuQMEeTUYECKOTO BBIPAXKEHHUS, 3aIIUCAHHOTO B MOCTPUKCHOMN popme.

Ouepenu. Mcnonp3oBaHne ouepean JUisi BPEMEHHOTO XpPaHEHUs JaHHBIX

3.14

AnroputMbl Ha rpadax. IlocTpoeHne MHUHMMAaTbHOTO OCTOBHOIO JiepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTUPOBAHHOTO Tpada. KoaumdecTBo pa3nmuvHbIX

nyTel MeXy BepIIMHAMH OPUEHTUPOBAHHOTO AlMKINYECKOTo rpada.

AnroputMm JlelKcTpbl

3.15

HepeBps. Peanuzanus nepeBa ¢ IMOMOIIBIO CCBIIOYHBIX CTPYKTYyp. IBOMYHBIE
(6unapubie) nepeBbs. [locTpoenue nepea i 3aJaHHOTO apU(PMETHIECKOTO
BbIpa)KeHUs. PeKypcuBHBIE aropuT™Mbl 00Xo01a aepesa. Mcrnonp3oBaHue cTeka u

ouepeau At 00xo1a aepeBa

3.16

JluHaMu4yeckoe IpOrpaMMUPOBAHUE KaK METOJ pELICHUs 3aJay C COXPaHEHHEM
IPOMEXYTOUHBIX PE3yJbTAaTOB. 3aJaul, pPEIIaeMble C MOMOUIbI0 JUHAMHUYECKOIO
IPOrPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (YHKIMH, MOACYET KOJIUYECTBA

BApUAHTOB, 3ala4X OIITUMU3AINN

3.17

[Tonsitie 00 0OBEKTHO-OPUEHTUPOBAHHOM IPOTPAMMHUPOBAHUH.
O0BekThl U Ki1acchl. CBOMCTBA M METOIBI OOBEKTOB.
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3.

Pazpabotka mporpamm Ha OCHOBE 00BEKTHO- OPUEHTHPOBAHHOTO MOIXOA.
WNukancynsmus, HacnegoBaHue, MOIUMOphU3M

WNHdopMalinoHHbIE TEXHOJIOTUH

4.1

Ananmu3 naHHbIX. OCHOBHBIE 3a7aud  aHajdu3a JaHHBIX: [POTHO3UPOBAHUE,
KIaccU(UKalus, KilacTepusalus, aHalu3 OTKIOHeHui. I[lociaenoBaTenbHOCTD
pelIeHus 3a/1ad aHaju3a JaHHBIX: COOp TMEPBUYHBIX JTaHHBIX, OYMCTKA M OIICHKA
KauecTBa JIAHHBIX, BHIOOp M (WIJIH) MMOCTPOCHHUE MOJIENH, MPeoOpa3oBaHne JaHHBIX,
BHU3yaJll3alusl JaHHbBIX, MHTEpIIpeTalus pe3yiapTaToB. lIporpammHubie cpeactsa u
WNHuTepHeT-cepBuCh i 00paOOTKH | Mpe/CTaBICHUs JaHHBIX. bosbIre naHHbIe.

MarmmunHoe 00yJyeHHe

4.2

AHanu3 IaHHBIX C MOMOIIBIO NIEKTPOHHBIX TaOIuIl. Beruricienue cyMmbl, CpeaHEro
apuMeTHYecKoro, HauOOJNbIIer0  (HAMMEHBIIEro) 3HAUeHUs  JUanazoHa.
Boruncnenne kod@@uiieHTa KOppensuuu ABYX psoB HaHHBIX. [locTpoeHue
CTONOYATHIX, JUHEWYaTbIX M KpPYroBeIX jauarpamm. [loctpoeHue rpadukoB
bynkumii. [Togbop nmHWUM TpeHIa, pelieHue 3aaad MPOTHO3MPOBaHUA. PerieHue

3aZla4 ONITUMHU3alU C TOMOIIBIO 3JICKTPOHHBIX T36JII/II_I
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Jluckperusaiys pyu MaTeMaTUHYECKOM MOJIETHUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MonenupoBanue  aBwKeHus.  MojenupoBaHue — OHMOJIOTUYECKUX  CHUCTEM.
MaremaTuueckue MOJAEIM B OSKOHOMHKE. BBIUHCIMTENBHBIE SKCIIEPUMEHTHI C
monensimu.  OOpaGoTka pe3yJabTaTOB ASKCIEpUMEHTAa. MeToq HauMEHbIINX
kBagpaToB. OIEHKAa YHCIOBBIX TAapaMETPOB MOJCIUPYEMBIX OOBEKTOB U

IMpONLECCOB. BoccTaHoBiieHne 3aBHCHMOCTEH IO pe3yjibTaTaM 3KCIICPUMCHTA

44

BepositHoctHeie  Moaenu. Meroasl  Monte-Kapio.  Mmurtanuonnoe
MojienupoBanue. CHCTEMbI MACCOBOTO OOCITYKHBAHUS

4.5

TaGmuunble (pesiiuoHHbIC) 6a3bl TaHHBIX. TabyuIa — MPEACTaBICHUE CBEICHHUH 00

oxHoTHIHBIX 00BekTax. Ilone, 3amucek. Kimrou Tabmuiel. Pabora ¢ roToBoii 0a3oit

JIAaHHBIX. 3aroiHeHue 0aspl MaHHBIX. [IoMCK, cOpTHpPOBKA U (UIBTPALMS JaHHBIX.

3anpochl Ha BBHIOOPKY JaHHBIX. 3alpochl C MMapaMeTpaMu. Beruucisembie Mojs B

3ampocax.

MHuorortabnauunble 0a3bl JaHHBIX. Tunbl cBs3ed MexAy TabiuuaMu. BremHuit
Ki1r04. LlemocTHOoCTh 6a3bl TaHHBIX. 3aITPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

4.6

TexcToBbIi mpoueccop. Cpez[(:TBa IIOMCKa M aBTO3aMCHBI B TCKCTOBOM
mpoueccope. CTPYKTypI/IPOBaHHLIe TEKCTOBBIC JOKYMCHTBI. CHOCKI/I, OI'JIaBJICHHUC.
HpaBI/IJ'Ia OUTUPOBAHUA HCTOUYHHUKOB U O(I)OpMJ'IeHI/IH 6I/I6J'II/IOI‘pa(I)I/I"IeCKI/IX CCBIJIOK
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBS3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1JI1 YYEHUKA
» ®I'OC. Urdopmaruka. bazoBslii n yriayonennbiii ypoau/ Yueonuk. 10 ki u.1. TTomsaxos K.1O.,
Epemun E.A. Ilpocsemenue 2023 VYuebnuk: MuHbopmarmka: 10-i kmacc: 0a30BbI ypOBEHbB:
yueonuk/ JI.JI.bocoBa, A.KO.bocoBa. — 6-¢ u3s., crep. - Mocksa: IIpocsemienne,2023.

* Uadopmaruka. 11 kimacc. bocosa JI.JI., bocosa A.1O. ba3zosslii yposens. [IpocBemenue. 2023.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

* ®I'OC. Uudopmaruka. ba3oselii u yriyonennsiii ypopan/ Yueouuk. 10 ki 4.1. [Tomskos K.1O.,
Epemun E.A. Tlpocemenne 2023 VueOnuk: Wudopmaruka: 10-it kmacc: 0a30BBI ypOBCHB:
yuebnuk/ JI.JI.bocoa, A.}O.bocoBa. — 6-¢ u3n., crep. - Mocksa: I[Ipocsemenue,2023.

* Uudopmaruka. 11 knacc. bocosa JIJI., bocosa A.IO. bazosbslit ypoBens. [Ipocsemienue. 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Pecypcol Ennnoii komtekuuu qudpoBsix o0pazoBaTenabHbIX pecypcoB http://schoolcollection.edu.ru/

Martepuansl aBTopckoil mactepckoit bocosoit JI.JI. http://metodist.Ibz.ru/authors/informatika/3/

bu6mmoteka IIOK lesson.edu.ru
https://lesson.academy-content.myschool.edu.ru/05/07

https://resh.edu.ru/subject/19

bubnuoteka [{OK https://Mmounypoxu.pd/

https://resh.edu.ru
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