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Padouas nporpamma no uagopmatuke 6a3oporo yposus ais 10-11-x kiaaccos
IHosicHuTebHAsA 3aIIUCKA

PaGouast mporpamma ydebHoro kypca «MHpopMaTtrnka» Ha ypoBEHb CPEIHETO OOIIET0 00pa3oBaHUsS IS
oOyyaromuxcs 10-11-x kmaccoB MBOVY «Capanuuckas COIL»  pa3paboTaHa B COOTBETCTBHHM C
TpeOOBAHHSIMU:

— @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii @eneparumy;

— IIpuxaza Munnpocsemniernst ot 18.05.2023 Ne 371 «O06 yrBepxknenuu dhenepanbHOi 00pa3oBaTeIbHON
IPOrpaMMBbl CPEHEr0 001Ero 00pa3oBaHUsI;

— Ilpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrtBepknenun Ilopsinka opranuzanuu
U OCYILECTBJIEHUs 00pa30BaTENbHONW  JIEATEIBHOCTH IO OCHOBHBIM  00II€00pa3oBaTeIbHBIM
nporpaMMaM — 00pa3oBaTelbHBIM MIPOrpaMMaM HavyaJbHOTO OOIIEr0, OCHOBHOTO OOLIETr0 M CPeAHEro
o01m1ero oOpa3oBaHUsY,

— Ilpukaza MunobpHayku ot 17.05.2012 Ne 413 «O06 ytBepxkaeHUN (PelepalibHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa CpemHero ooIiero oobpa3oBaHus» (C HW3MCHEHUSMH, BHECCHHBIMHU
npuka3zoM MunnpocsemeHus ot 12.08.2022 Ne 732);

— CII 2.4.2.4283-26 «CaHuTapHO-3IUIEMHOJIOTHYECKHE TpeOOBaHMUS K OpraHu3alysM BOCHHUTAHUSA U
oOy4deHus1, OTAbIXa U O3J0POBIICHUS J€Tel U MOJOJCKU», YTBEPKICHHBIX MOCTAHOBICHHEM TJIaBHOTO
canutapHoro Bpaya oT 02.06.2026 Ne 19;

— CanlluH 1.2.3685-21 «['urnennyeckrie HOPMATUBBI U TPEOOBAaHUSI K 0OECNEUeHUIO 0€30MMacCHOCTH U
(unmu) Oe3BpeIHOCTH Ui YeloBeka (PaKkTOpOB cpelnbl OOUTaHUS», YTBEPKACHHBIX MOCTAHOBJICHUEM
IJIABHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

— Konnenmus mnpenonaBanus ydeOHoro mnpeamera "dusmka' B 00pa3oBaTENbHBIX OpPraHU3alUSIX
Poccuiickoit ®@enepaunu, peaqu3ylOIUX OCHOBHBIE 00mIe00pa3oBaTeNbHbIE MPOrpaMMbl  (YTB.
Pemenunem Komneruun Munucrepcrsa npocseuienust PO, nporokoi ot 3 nexkadpst 2019 r. N IIK-4Bn);

— KoMIuiekCHbIM TUTaHOM MEPONPUSITUN 0 MOBBIIIEHUIO KAa4eCTBAa MATEMaTUYECKOTO0 U €CTECTBEHHO-
Hay4yHOTO 0OpaszoBanus Ha nepuon A0 2030 roxa;

— Ilpuxaza Munnpocseuienust Poccun ot 10.11.2025 N 808 "O BHeceHHMU HW3MEHEHHMH B HEKOTOpPbBIE
npuka3pl MuHHcTepcTBa TmpocBemienus Poccuiickoit @enepanuu, kacarommuecs QenepaibHbIX
00pa30BaTeNbHBIX MPOTPAMM HAYaJIBHOTO O0IIero oOpa3oBaHMs, OCHOBHOTO OOIIEro OOpa3oBaHHS H
cpenHero odmiero oopazoBanus";

— Ilpukaza MunuctepctBa npocsenienus Poccuiickoit @eneparmu ot 8 okTsiOpst 2025 r. Ne 729 “O
BHECEHMM M3MEHEHMI B HEKOTOpbIe IpHKa3sl MuHucrepcrsa npocseenus Poccniickoit denepanuu,
Kacaromuecs (penepaabHbIX 00pa30BaTEIBHBIX MPOTPAMM HAYaJILHOTO 00IIIeT0 00pa3oBaHus, OCHOBHOTO
o01m1ero 00pa3oBaHus U CPETHETO OOIIeTr0 00pa3oBaHus”;

— IlIpukaza MunucrepctBa npocsemienus Poccuiickoit @eaepamun ot 18.06.2025 Ne 467 "O BHeceHuu
U3MEHEHUI B HEKOTOpbIE MpUKa3bl MUHUCTEpCTBa 0Opa3zoBaHMsa U Hayku Poccuiickoit ®enepanuu u
MunuctepctBa npocsenienus: Poccuiickoit denepanuu, kacarouuecs ¢eaepaibHbIX TOCYIapCTBEHHbBIX
00pa3oBaTeNbHBIX CTAHIAPTOB HAYAJILHOTO OOIIEro U OCHOBHOTO 0011ero oopa3zoBaHus".

Pabouas mporpamMma OpHEHTHpOBaHa Ha IEJEeBbIE NPUOPHUTETHI, cHOpPMYyITUpOBaHHBIE B (herepabHOM
paboueil mporpaMMe BocUTaHus U B paboueii mporpamMmme BocnuTanus MBOY «Capasnuuckas COILy.
[Iporpamma mo mHpOpMAaTHKE HA YPOBHE CPEIHEro OOIIero oOpa3oBaHUs JaeT MPeICTaBlICHUE O LENsX,
oOuieil crpaterun oOy4eHMs, BOCIIUTAHUS U PAa3BUTHS OOydalOIIUXCS CPEACTBAMHM Y4YeOHOIo IpenMera
«MupopmaTuka» Ha 0a30BOM ypOBHE, YCTAaHABIMBAET O00s3aTeIbHOE MPEIMETHOE COAEpIKaHUE,
IpeyCMaTpUBAeT €ro CTPYKTYpUPOBAHHME MO pas3jesiaM M TeMmaM, OMNpEIeNseT paclpeleseHHe ero Io
KaccaM (rojgam U3y4eHus).

Kypc uHpopmaTtuku Ha ypoBHE cpeaHero ooOuero oOpa3oBaHMs SBISETCS 3aBEPIIAIOIIUM ATarioM
HENpEephIBHOM  MOJATOTOBKM  oOywaromuxcs B obOjmacth  MHGOPMATHMKM W HMH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OH ONMUpAeTcsl Ha co/iep kaHue Kypca MHPOPMATUKU YPOBHS OCHOBHOT'O
oOmiero o00pa3oBaHMsS M ONBIT IOCTOSIHHOTO NPUMEHEHHsS HH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, TaeT TEOPETUUECKOE OCMBICIIEHHE, HHTEPIIPETALINIO U 0000IEHNE 3TOTO OIBITA.

B conepxanun yuebnoro npeamera «MHdopMaTiKay BBIISIAIOTCS YE€ThIpe TEMAaTUYECKHUX pas/ena.



Paznen «lludpoBas rpaMOTHOCTBY» OXBATHIBAET BOIPOCHI YCTPOICTBA KOMITBIOTEPOB U APYTUX SJIEMEHTOB
IU(PPOBOrO OKPY>KEHHsI, BKIIIOYasi KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHNE CPE/ICTB ONEPALIMOHHON CUCTEMBI,
paboty B cetn IHTepHET M CTIIOJIb30BaHUE HHTEPHET-CEPBUCOB, HH(POPMAITMOHHYIO OE30MTaCHOCTD.

Paznen «Teoperndyeckre 0CHOBBI MH(POPMATHUKN» BKIIOYAET B ce€0sl MOHATUHHBIN anmapat MHGOpMaTHKH,

BOIIPOCHI KOJIMPOBAHUS MH(POPMAIINH, U3MEpPEHUsT HHPOPMAIIMOHHOTO 00BheMa JaHHBIX, OCHOBBI alireOpsbl

JIOTUKU ¥ KOMIIBIOTEPHOT'O MOJIEIUPOBAHMUSL.

Paznen «AnropuTmbl U NMPOrpaMMHUPOBAHKME» HAINpPABICH HA Pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHHUS,

pa3paboTKy airopuTMoB, (OPMUPOBAHME HABBIKOB pEATH3AIMU IMPOTPaMM Ha BBIOPAHHOM  SI3BIKE

POrpaMMHUPOBAHUS BEICOKOTO YPOBHSI.

Paznen «MHopManmoHHbIE TEXHOJIOTHMM» OXBAThIBAET BOMPOCHI TNPUMEHEHHUS HH()OPMAITMOHHBIX

TEXHOJIOTHH, peaJTu30BaHHBIX B MPUKJIAIHBIX IPOrPAMMHBIX POIYKTaX U UHTEPHET-CEPBUCAX, B TOM YHUCIIE

IpY peIIeHUH 337a4 aHAJIM3a JaHHBIX, UCIIOJIb30BaHUe 0a3 TaHHBIX U AJIEKTPOHHBIX TaOIHIl U pEeLICHHUs

MPUKIIATHBIX 3a71a4.

OcHoBHas 1€ u3ydeHus yuyeonoro npeamera «MudopmaTika» Ha 6a30BOM ypOBHE AJISi YPOBHS CPEAHETO

oOmiero oOpa3oBaHusi — oOecliedyeHHe JajbHEHIIero pa3BUTUS HHOOPMALMOHHBIX KOMIETEHIIUN

BBIITYCKHHUKA, €0 FOTOBHOCTH K JKM3HM B YCIIOBHSIX Pa3BHBAIOIIETOCS MH(POPMALMOHHOTO OOIIECTBA H

BO3pacTarollleil KOHKYPEHIMH Ha phIHKE Tpya. B cBs3u ¢ atum uzydenue unpopmatuku B 10-11-x kmaccax

JIOJDKHO 00€CIeunTh:

- c(opMHPOBAHHOCTH MPEACTABICHUHN O POJIU HHOOPMATUKH, HHPOPMAITIOHHBIX K KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

- c(opMHPOBAHHOCTH OCHOB JIOTHUECKOT0 U AITOPUTMHUECKOTO MBIIIICHHUS;

- c(hOpMHUPOBAHHOCTh YMEHUH pa3n4aTh (GakThl U OLIEHKH, CPABHUBATH OLICHOYHBIE BHIBOJIBI, BUIETh UX
CBA3b C KPUTEPHUSIMU OLICHUBAHUS M CBSI3b KPUTEPUEB C OMNPEIEICHHON CHCTEeMON IEHHOCTEH,
IPOBEPATH HA JOCTOBEPHOCTH U 00001IaTh HH(POpMAIHIO;

- c(opMHPOBAaHHOCTH MPEJICTABICHUA O BIUSHUMA UH()OPMAIIMOHHBIX TEXHOJIOTUN Ha )KU3Hb YeJIOBEKa B
oOuiecTBe, MOHMMAHUE  COLMAIBHOIO, 3KOHOMHUYECKOrO,  IOJMTUYECKOTO,  KYJIbTYPHOTO,
IOPUAMYECKOTO, TPUPOIHOTO, IPrOHOMHUECKOTO, MEAMIIMHCKOTO M (PU3UOJIOTHYECKOTO KOHTEKCTOB
UH(POPMALMOHHBIX TEXHOJIOTUH;

— TMPUHATHE TMPABOBBIX M OTUYECKUX aCHEKTOB HMH(POPMAIMOHHBIX TEXHOJOTHH, OCO3HAaHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3[aHHE M HCIIOJIb30BaHHME MHPOPMALMOHHBIX CHUCTEM,
pacrnpocTpaHeHrue HHPOpMAIIHH;

— CO3[aHH€ YCIOBUH JUIsl Pa3BUTHS HABBIKOB Y4e€OHOM, MPOEKTHOM, HAyYHO-HCCIIEJOBATEIbCKON u
TBOPUYECKOH J1eATEIbHOCTH, MOTUBAIIUN 00YYaIOIINXCS K CAMOPA3BUTHIO.

Ha wusyuenue nnpopmaruku (6a30BbIi ypoBeHb) oTBOAMTCS 68 wacos: B 10-m kiacce — 34 yaca (1 gac B

Henenmo), B 11-m kinacce — 34 yaca (1 gac B Hezeno).

Jis peanu3anuy nporpaMMbl UCTIOIB3YIOTCS YU€OHHUKH, JOITYIIEHHbBIE K MCTIOIB30BAHUIO MIPH peaTn3alluu

UMEIOIINX FOCYAapCTBEHHYIO aKKpEIUTAIHI0 00pa30BaTeNIbHBIX MPOrpaMM Ha4yajabHOTO O0IIEero, OCHOBHOTO

obmiero, cpeaHero oOmero o0pa3oBaHUs OpPraHU3AIUSIMU, OCYIIECTBISIONMMHE 00pa30BaTEIbHYIO

JeATEIbHOCTD, MpruKka3oM Munnpocsemierus ot 22.06.2026 Ne 436:

Wudopmaruka, 10 kmacc/ bocosa JI.JI., BocoBa A.FO., OOmiecTBO C OrpaHUYEHHON OTBETCTBEHHOCTBHIO

«BHOM. JlaGopatopust 3HaHHiD»; AkinoHepHoe oo1mectBo «M3natenbetBo "[IpocBemenuey;

- HWudopmaruka, 11 knacc/ bocosa JI.JI., Bocosa A.1O., O611ecTBO ¢ OrpaHUUEHHOW OTBETCTBEHHOCTHIO

«BHOM. JlaGopatopust 3HaHMi1»; AkinoHepHoe ob61ecTBo «M3narenbetBo "[IpocBemenuey;

OneKTpoHHBbIE 00pa30BaTeNbHbIE PECYPCHI, JOMYIICHHbIE K HCIOJb30BAHUIO MPU PeaTu3alliid UMEIOIINX

rOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeIbHbIX MPOrpaMM HavyaJIbHOIO OOIIEro, OCHOBHOTO OOILETO,

cpemHero odmiero oopasoBanus npukazom MusnmpocemeHus ot 23.07.2025 Ne 551:

— Tpenaxep «O06xaxo 3nanuit. Hlkonay. Madpopmaruka, 10 knace (ITackans) OO0 «PusukoHn JIaby;

— AslanTHBHSIH KoMmIuIekc 1o nHpopmatuke 10 knacca 000 «AU-CMAPTY;

- «SIKnace» — coBpemeHHast oOpa3zoBartesbHas aTdopma Ui NIKOJIHUKOB, pPOIUTENEH U yuuTeseH.

Conepxxanue y4eOHOro npeamera

10-# knace

HudpoBasi rpaMoTHOCTH

TpeboBaHMs TEXHUKN O€30MACHOCTHU U TUTHUEHBI NIPH paboOTe ¢ KOMMbIOTEPAMU U IPYTMMU KOMIOHEHTAMHU

U(GPOBOTrO OKPYKEHHUS.

[Tpuniuner pabotbl koMmnbroTepa. IlepcoHanbHbIl KoMIblOTEp. BbIOOp KOHUrypanuu KOMIbIOTEpa B

3aBUCHMOCTH OT peLIaeMbIX 3a/1a4.



OcCHOBHBIE TEHJEHUUH Ppa3BUTHS KOMIIBIOTEPHBIX TexHojorui. [lapannenbHble  BBIYUCIICHUS.
MHoromnporeccopusie  cucteMmbl.  CynepkoMmbioTepbl.  MHKpPOKOHTpoJuiepsl.  PoOoTH3MpOBaHHBIE
IIPOU3BOJICTBA.

[Iporpammuoe oOecneueHHe KOMIBIOTEPOB. Buubl mporpamMmHoro oOecrmeueHMs M WX Ha3HAuCHHE.
Oco0eHHOCTH TPOTPAaMMHOTO 0OecTieUeHHs] MOOMIILHBIX YCTporcTB. OnepainnonHas cucrema. [lonstue o
CHUCTEMHOM aIMUHUCTPUPOBAHUU. NHCTAIUISINA U IEUHCTAIISALMS IPOrPAMMHOT0 00eCTIeYeHUSI.
@aiinobas cucrema. Ilouck B daiinoBoit cucreme. OpraHuzaiusi XpaHeHHS W OOpaOOTKH JTaHHBIX C
UCTIOJIb30BaHUEM HHTEPHET-CEPBUCOB, 00JaYHBIX TEXHOJIOTUI 1 MOOMIIBHBIX YCTPOMCTB.

[TpuxnanHpie KOMIBIOTEPHBIE IPOTPAMMBI JUIsl PEIICHUs TUIOBBIX 33/1a4 MO BbIOpaHHON CrHelHaTnu3alluu.
CucremMbl aBTOMaTU3UPOBAHHOT'O IPOEKTUPOBAHUS.

[TporpamMmmuoe obecnieuenue. JIMieH3MpOBaHUE MPOTrpaMMHOro obecredeHHuss U IU(PPOBBIX PECYPCOB.
[IponpuerapHoe u cBoOOAHOE mporpaMMHoe obecriedenne. Kommepueckoe M HEKOMMEPUYECKOE
UCIIOJIb30BaHUE MPOTpaMMHOro obecriedeHus U HuGpoBbIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABINBAEMAas
3akoHomarenscTBOM Poccuiickoin ®enepannu, 3a HEIPABOMEPHOE HCIOJIB30BAHUE IPOTPAMMHOIO
obecrieueHus 1 IUPPOBBIX PECYPCOB.

TeopeTnueckne 0ocHOBbI HHGOPMATUKHU

Wndopmanius, TaHHbIE ¥ 3HaHUA. Y HUBEPCAIBHOCTD JUCKPETHOTO MpecTapieHus nudopmanuu. J[Bonunoe
KoJIHUpoBaHUE. PaBHOMEpHBIE M HepaBHOMEpHblE KoAbl. YcioBue @Dano. Ilogxoabl K H3MEpPEHHIO
nHpopmaruu. CyHoCcTh 00beMHOTO (al1haBUTHOTO) MOAX0/1a K U3MEPEHUIO MH(OpMaIUU, onpeesieHue
OuTa ¢ TOuKU 3peHust an(aBUTHOTO MOIX0a, CBSI3b MEXY pazMepoM andasurta U HHPOPMAIIMOHHBIM BECOM
CUMBOJIa (B MPEANOJOKEHHH O PABHOBEPOSTHOCTU IMOSBICHHSI CHUMBOJIOB), CBSI3b MEXIY €IUHULIAMU
usMepeHuss uHpopmaruu: Out, Oaiir, Koaiir, Mo0aiit, ['6aiit. CymHOCTb CcOIEPKATEIBLHOTO
(BEepOSITHOCTHOT0) MOAXOJa K H3MEpeHHio HMH(GOpMalluu, ONpeAesieHHe OUTa C IMO3UIUU COACPIKAHUS
COOOILIEHUS.

Nudopmanmonnsie mpoueccol. [lepenaua mndopmanuu. McTOYHMK, MPUEMHUK, KaHal CBS3W, CUTHAI,
koaupoBaHue. Mckaxenne nnpopmanuu npu nepenaye. CKkopocTh Nepead JaHHBIX IO KaHaly CBS3H.
Xpanenune uHbpopMmanuu, oobeM mnamsaTH. OOpaborka mHbopmanuu. Buabl o0paboTku wuHGbOpManuu:
NOJIy4eHHE HOBOTO COJIEpXKaHUs, H3MEeHeHue (GpopMel mpencraBieHus nHpopmanuu. [Touck napopMamum.
Ponb undopmanmu u nHGOPMAITMOHHBIX MTPOLIECCOB B OKPYKAIOIIEM MUPE.

Cucrempl. KommoHeHTsl cucTteMbl M MX B3aumojeicTBue. CucTeMbl YIpaBlleHUs. YIIpaBJIEHHE Kak
uHbOpMalMOHHBIHN mporiecc. OOpaTHas CBA3b.

Cuctemsl cuncienus. Pa3BepHyTas 3anuch HENIbIX U IPOOHBIX YMCEIT B MO3UIIMOHHBIX CHCTEMaX CUUCICHHS.
CpolicTBa MO3UIIMOHHOM 3amUCH YKCa: KONWYECTBO LU(P B 3alMCH, MPU3HAK JAETUMOCTH 4YHCIa Ha
OCHOBaHUE CUCTEMBI CUMCIIEHUS. AJTOPUTM IE€PEBOJIAa LEIOro Yucia U3 P-WYHOW CHCTEMBI CUHCIEHUS B
JNECATHUHYIO. AJITOPUTM NIEpeBoOjia KOHEUHOM P-u4HOil 1po0u B 1eCATUYHYIO. AJITOPUTM MEPEBOJIA LIETI0T0
YyKclia U3 JIECATUYHON CUCTEMBI cuMciieHus B P-nuHyro. J[BondHas, BOCbMepUYHas U II€CTHAALIATEpUYHAs
CUCTEMbl CUHMCJICHMS, MEPEeBOJ YHCET MEXAY OJTHUMHU CUCTeMaMH. ApupMETHYECKHe Olepaluu B
MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS.

[IpencraBieHue ENbIX U BEIIECTBEHHBIX YUCEI B TAMSTH KOMIIbIOTEPA.

Komuposanue tekcroB. Komuposka ASCIIl. Oxgrobaiitabie kogupoBku. Ctangapt UNICODE. Komuposka
UTF-8. Onpenenenne nHGOPMAIIMOHHOTO 00beMa TEKCTOBBIX COOOIIICHHIA.

Konuposanue nzobpaxenuii. OnieHka nHGopMaoHHOro 00bemMa pacTpOBOro rpaguuecKkoro U300pa>keHus
MIPU 3aJIaHHOM pa3pelleHrH U T1yOuHe KOJIMPOBAaHUS [IBETA.

KonupoBanue 3Byka. Ouenka WH()OpPMAIIMOHHOTO O0OBEMa 3BYKOBBIX JAHHBIX TPHU 3aJIaHHBIX YacTOTE
JUCKPETU3AIMHU U Pa3psIHOCTH KOAUPOBAHMSL.

Anrebpa noruku. BrickaspiBanus. Jlornueckue onepanuu. TaOauibsl HCTUHHOCTH JIOTUYECKUX ONEpaluid
«JIU3BIOHKIU, «KKOHBIOHKIHS, KAHBEPCHSD, K AMILUTUKAIIHS, «IKBUBAJICHIU. JIorHuecKkre BhIpaKeHHUS.
Boluncnenue 1oru4eckoro 3Hau€HUsl COCTaBHOTO BBICKA3bIBAHUS MPHU W3BECTHBIX 3HAYEHUSIX BXOJSLINX B
HEro DJIEMEHTApHBIX BBbICKa3bIBaHWH. TaONMIbI UCTUHHOCTH JIOTHUECKHX BbIpakeHUil. Jlormueckue
orepanyy 1 onepanuy HaJl MHOKECTBAMHU.

[Ipumepbl 3akOHOB anreOpbl JIOTUKH. OKBHUBAJCHTHBIE MPEOOPa30BaHUS JIOTUYECKUX BBIPAKECHU.
Jlornueckne ¢ynkuun. [locTpoeHHE JIOTMYECKOTO BBIPAKEHHS] C JaHHOW TaONMWIled WCTUHHOCTH.
Jlornueckue anemeHnTsl Komnbrotepa. Tpurrep. Cymmarop. IlocTpoeHue cxeMbl Ha JIOTHYECKUX 2JIEMEHTAX
0 JIOTUYECKOMY BBIPa)KEHHUIO. 3alMCh JJOTUYECKOTO BBIPAYKEHUS 110 JIOTMUECKON CXEME.
NHpopManOHHbIE TEXHOJIO0THH



TexkcroBbiii mporteccop. PemaktupoBanue u dopmarupoBanue. Ilpoepka opdorpadum U rpaMMaTHKH.
CperncTBa MoOUCKa ¥ aBTO3aMEHBI B TEKCTOBOM Iporieccope. McrnonszoBanue cruiieil. CTpyKTypUpOBaHHBIE
TEKCTOBBbIC TOKyMeHThl. CHOCKH, oriaBiieHre. O0navynbie cepBUChl. KomuiekTuBHas paboTa ¢ JOKYMEHTOM.
WHCTpyMeHTBl peleH3upoBaHusl B TEKCTOBBIX Mporeccopax. [lemoBass mepernmcka. Pedepar. IlpaBuia
[IUTAPOBAHUS HWCTOYHMKOB M odopmieHus Oubimorpaduueckux ccpuiok. OdopmiieHne crnmcka
JUTEPATYPHI.

BBoj n300paskeHHi ¢ UCIIOIB30BaHUEM PA3IMYHBIX IUPPOBBIX YCTPOUCTB (MU(PPOBHIX (OTOANAPATOB U
MHUKPOCKOIIOB, BHJICOKaMep, CKAaHEPOB W JPYrux ycTpouctB). ['paduueckmii pemakrop. OOpaboTka
rpadgudeckux o0beKTOB. PacTpoBas u BekTopHas rpaduka. @opmarsl rpadudeckux Qaitios.

O0paboTka M300paXKeHUs ¥ 3ByKa C UCIIOJIb30BAHUEM WHTEPHET-TIPUIOKEHUH.

Mynberumenna. KomnbroTepHbie npe3eHTanuu. Mcmnons30BaHne MyJIbTUMEIUIHHBIX OHJIAHH-CEPBUCOB IS
pa3paboTKU IMpe3eHTaMK TPOESKTHBIX padoT.

[TpUHIMITBI TOCTPOCHUS M PEIAKTUPOBAHHS TPEXMEPHBIX MOJIEIICH.

11-# knace

Hudposasi rpaMOTHOCTH

[IpuHUMIIBI TOCTPOEHUST U anmnapaTHble KOMIIOHEHTbI KOMIBIOTEPHBIX ceTeil. CereBble MpoTOKOJIbl. CeTh
Wnurepuer. Anpecanus B cetu MaTepHeT. CuctemMa TOMEHHbBIX UMEH.

Beb6-caiit. BebG-ctpanuma. BzaumopeiictBue Opay3epa ¢ BeO-cepBepoM. JlMHAMUYECKHE CTPAHMIIBI.
Pazpabotka nnTepHeT-nipuIokeHui (caiiToB). CereBoe XpaHEHHE JaHHBIX.

Bunet pestensHoctn B cetm WHTtepHer. CepBuchl HMHTepHeTa. ['eomH(bOpMaIlMOHHBIE CHCTEMBI.
['eosiokaliMOHHBIE  CEPBHUCHI  pEabHOTO BpEMEHH (HampuMep, JOKalus MOOWJIBHBIX TeJIe(OHOB,
orpeziesieHUE 3arpy>KeHHOCTH aBTOMarucTpasiei), HHTEpHET-TOProBisi, OpOHUPOBaHKUE OMIIETOB, TOCTUHHULL.
l'ocynapcTBeHHbIE 37€KTPOHHBIE CEPBUCHI M yciyrd. ColMaibHble CETH — OPraHM3alUs KOJUIEKTHBHOIO
B3aMMOJeHcTBUsT U oOMeHa naHHBIMU. CeTeBOW JTHKET: MpaBWia MOBEIEHUS B KUOEPIPOCTPAHCTBE.
[Ipobnema moIMHHOCTH TOTydYeHHON HHPOpManuu. OTKPBITEIE 00pa30BaTEIbHBIE PECYPCHI.
TexHOoreHHbIE ¥ SKOHOMHYECKHE YIpO3bl, CBsI3aHHbIE C HCIIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHOoJIoTui. OOmme mpobiaempl 3amuThl HHQOpMAIMK U WHPOPMAITMOHHON
O6esomacHoctu. CpenctBa 3amuThl  MHGOPMAlMM B  KOMIIBIOTEpPAX, KOMIIBIOTEPHBIX CETAX U
aBTOMATH3MPOBAHHBIX WH(POPMAIMOHHBIX cucteMax. [IpaBoBoe obecrieuenne HHPOPMATMOHHON
6e3omacHoctH. [IpenoTBpallleHHe HECAHKIIMOHUPOBAHHOTO JOCTYyNa K JHMYHON KOH(HISHIUATbHON
UHPOPMALIMKU, XpaHSIIEHCS Ha TEePCOHAIBHOM KOMITBIOTEpE, MOOWIBHBIX YCTpoiicTBax. BpemoHocHoe
porpaMMHOe 00ecrieueHre 1 criocoObl O0PHOBI ¢ HUM. AHTUBHPYCHBIE ITporpaMMbl. OpraHu3aius JM4HOTO
apxuBa nHpopmanuu. PesepBHoe konmposanue. [laponbHas 3amura apxusa.

NudopmaninoHHble TEXHOJIOTUU U MpodeccuoHanbHas AeITeIbHOCTh. MH(pOpMalMOHHBIE PECYPCHI.
Hudposas sxonomuka. MapopmanmonHas KyabTypa.

Teopernueckne 0ocCHOBbI HHPOPMATHKH

Mopnenu u MmoaenupoBanue. Lenu monenupoBanus. COOTBETCTBUE MOJENIN MOJEINPYEMOMY OOBEKTY WU
npoueccy. @opManuzanus NPUKIAJIHbIX 3a7a4.

[IpencraBnenue pe3ynbTaTOB MOJACITUPOBAHHS B BHJIE, YIOOHOM /ISl BOCHPUATHS YenoBekoM. [ papudaeckoe
MpeCTaBICHUE JaHHBIX (CXeMBbl, TA0IHIIbI, TPAPUKH).

I'padbr. OcHoBHbIE nOHATHUA. Buasl rpados. Pemienue anropuTMu4eckux 3ajay, CBA3aHHBIX C aHAJIM30M
rpa¢oB (MIOCTpOEHUE ONITUMAIIBHOTO ITYTH MEXAY BepIIMHAMU rpada, onpeieseHne KOIU4ecTBa pa3InyHbIX
nyTel MeXly BepLIIMHAMH OPUEHTHPOBAHHOTO allMKJIMYECKOTo Tpada).

HepeBbsi. bunapHoe nepeBo. J{MCKpeTHbIE MIpbl ABYX HMIPOKOB ¢ MojHOW uH(popmanmen. [loctpoenue
nepeBa repedopa BapuaHTOB, ONKMCAHUE CTPATETUU UTPHI B TaOIMYHON (hopMe. BBIMTpHBILIHBIE CTPAaTErvH.
Hcnonb3oBanue rpadoB U JepeBbEB MPU ONMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOLIET0 MUPA.
AJITOPUTMBI M IPOTPAaMMHUPOBAHHE

OmnpezneneHre BO3MOKHBIX Pe3yJIbTaTOB pabOThl MPOCTEHIINX aJTOPUTMOB YIPABICHUS UCHIOTHUTEISIMUA U
BBIUHCIUTEIBHBIX aJIFOPUTMOB. OnpeneneHne UCXOAHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ysbTart.

Drtansl perieHus 3a7a4 Ha KomibioTepe. S3bik nporpammupoBanus ([Tackams, Python, Java, C++, C#).
OcCHOBHbBIE KOHCTPYKLMH $I3bIKa NPOrpaMMHUpPOBaHUS. THIBI JAHHBIX: IEJIOUYUCIICHHBIE, BELIECTBEHHBIE,
CUMBOJIbHBIE, Torndeckue. Bersnenus. CocraBubie ycnoBus. L{ukiel ¢ ycnoBuem. LIkibl o nepeMeHHOM.
Hcnonb3oBanue TabIuI TPACCUPOBKH.



Pa3paboTka 1 nporpaMmHasi peajinzalus alrOpUTMOB PELIEHUs TUIIOBBIX 3a]1a4 0a30Boro ypoBHsl. [Ipumepst
3aJa4:  JIrOPUTMBI  0OpabOTKM KOHEYHOM YHCIOBOM TIOCIIEIOBATENILHOCTH  (BBIYHCICHUE CYMM,
NPOM3BEAECHUH, KOJIUYECTBA 3JIEMEHTOB C 3aJJaHHBIMHU CBOWCTBaMHM), aJITOPUTMBI aHAJIM3a 3allUCH YUCEIl B
MO3ULIMOHHOM CHCTEME CUHMCIICHHUS, aJlTOPUTMBI PEIICHUs 33a]a4 METOJIOM Iepedopa (MOMCK HanOOJBIIEero
o0I11ero AeaUTeNsl JBYX HaTypaJIbHBIX YUCE, IPOBEPKA YKMCIIa Ha IPOCTOTY).

OO6paboTka CHUMBOJIBHBIX JAaHHBIX. BcTpoeHHbIe (YHKIMM S3bIKa MPOrPaAaMMHPOBAHUS Al 00pabOTKU
CHUMBOJIbHBIX CTPOK.

TabnuuHple BeNMWYMHBI (MAacCHUBBI). ANTOPUTMBI pabOTBHl C 3JEMEHTAMH MacCHBa C OJHOKPAaTHBIM
IPOCMOTPOM MacCHBa: CYMMMPOBAHHE 3JIEMEHTOB MAacCHBa, MOACYET KOJUYECTBA (CyMMBbI) 3JIEMEHTOB
MacCHBa, YIOBJIECTBOPSIOUINX 3aJaHHOMY YCJIOBHUIO, HAX0XKJICHHE HAUOOIbIIET0 (HAMMEHBIIIETO) 3HAYCHHUS
9JIEMEHTOB MAaCCUBa, HAXOXKJEHHE BTOPOrO IO BEJIMYMHE HaAMOOJBIIEro (HAUMEHBLIEro) 3HAueHUs,
JMHEHHBIN TIOMCK 3JIEMEHTA, IEPECTAHOBKA JIEMEHTOB MaCCHUBA B OOPATHOM IOPSIIKE.

CopTtupoBka ogHOMEpHOro MaccuBa. [IpocTeie METOBI COPTUPOBKHU (HApUMEP, METOJL ITy3bIpbKa, METOA
BbIOOpa, COPTHPOBKA BcTaBKaMu). [TommporpamMmel.

HNupopmManoHHbIE TEXHOJIO0THH

Amnanuz nanubeix. OCHOBHBIC 33/1a4H aHAJIM3a TAaHHBIX: IPOTHO3UPOBAHKE, KIIACCH(HKALINS, KIIaCTepU3aIus,
aHanu3 OoTKJIOHeHuH. IlocnenoBaresbHOCTE pellieHHs 3a/lad aHajIu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYNCTKA M OIEHKa KayecTBa JaHHBIX, BHIOOp W/WIIM IMOCTPOEHHE MOENH, MpeoOpa3oBaHHE TAaHHBIX,
BU3YyaJIU3alysl JaHHbBIX, MHTEPIIPETALUS Pe3yJIbTaToB.

AHau3 NaHHBIX C TIOMOIIBIO 3JEKTPOHHBIX TaOiuil. BeruncieHne cymMMbl, CpeHEro apu(pMeTudeckoro,
HauOOJIbIIEro M HAMMEHbIIET0 3HaYeHUH IMana3oHa.

KomnbploTepHo-MaTeEMaTHUECKUE MOJAEIU. JTalbl KOMIIBIOTEPHO-MAaTEMATHUYECKOIO MOJIEIUPOBAHUS:
IIOCTAaHOBKA 3a/la4yM, pa3padoTKa MOJEIH, TECTUPOBAHUE MOJIENIN, KOMIBIOTEPHBIN HKCIEPUMEHT, aHAIIU3
pe3yIbTaTOB MOACIUPOBAHHUS.

YucneHHoe pelleHrne YpaBHEHUH ¢ MOMOILbI0 T0100pa napameTpa.

Tabnmuunble (penaunonHbie) 6a3bl qaHHBIX. Tabnuia — npeacTaBiIeHne CBEACHNH 00 OTHOTUITHBIX 00bEKTaX.
ITone, 3anuce. Kitou TaGnuuel. PaGota ¢ roroBoit 6a3oif maHHbIX. 3amonHeHue Oasbl naHHbIX. [lomck,
COpTHpPOBKa M (WIbTpanus 3amuceil. 3ampockl Ha BBIOOPKY MaHHBIX. 3ampochl C MapaMeTpamH.
Berraucnsemsle noss B 3anpocax.

MHoroTtabiaununble 6a3bl JaHHBIX. THIBI CBA3EH MEXIy TaOnuuamu. 3arnpockl K MHOTOTAOIMYHBIM 0azaM
JTAHHBIX.

CpenctBa UCKYCCTBEHHOr0 MHTEIEKTa. CepBUCHl MAIIMHHOTO NEPEBOJa U paclO3HaBaHUs YCTHOW peuu.
Wnentndukanms W MOMCK H300pakeHHMH, pacrno3HaBaHue jul. CamooOy4aromuecsi CHUCTEMBI.
HckyccTBeHHBIH MHTEIUIEKT B KOMIBIOTEPHBIX Mrpax. Mcrosib30BaHHE METOAOB HMCKYCCTBEHHOI'O
UHTEUIeKTa B OO0ydamomux cuctemax. lcmonb3oBaHHe METOMOB HCKYCCTBEHHOIO MHTEIJIEKTa B
pobotorexnuke. UHTepHeT Bewieil. [lepcniekTiBbl pa3BUTHS KOMIIBIOTEPHBIX HHTEIIEKTYaIbHBIX CUCTEM.

Ilnanupyemsblie pe3yJibTaThl 0CBOCHUSI Y4€OHOI0 NpeaMeTa
JIn4HOCTHBIE pe3y/IbTaThI
JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
c(OpMHPOBAHHOW BHYTPEHHEW MO3MLMEH JIMYHOCTHU, CUCTEMOW HEHHOCTHBIX OpPUEHTAIUH, MO3UTUBHBIX
BHYTPEHHUX YyOEXJEHUH, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUHCKOIr0 0OIIecTBa,
pacuIMpeHre KU3HEHHOTO OMbITa U OMbITA JESITEIbHOCTH B MPOIECCE Pealnu3allii CpecTBaMU y4eOHOTro
IpeIMeTa OCHOBHBIX HaIlpaBJIEHUH BOCIMTATENbHOM IeATeIbHOCTU. B pe3ynbrare nzyueHuss HHPOpMaTHUKU
Ha YpOBHE cpelHero obmero obpazoBaHus y oOydaromerocss OynyT chOpMHUpPOBaHbBI ClEAyIOIINe
JMYHOCTHBIE PE3yNbTAThI:
1) rpamaaHCKOro BOCIUTAHMS
— OCO3HaHHME CBOMX KOHCTUTYLHOHHBIX INpaB M OOS3aHHOCTEH, yBak€HHWE 3aKOHAa U MPaBONOPSIKA,
COOJIIOJIEHHE  OCHOBOMNOJAraloIlMX HOPM  HMH(OPMAIMOHHOIO IMpaBa M  HMH(OPMAIMOHHON
0C30I1acHOCTH;
— TOTOBHOCTb IPOTHUBOCTOSAThH UIEOJIOIUU SKCTPEMHU3MA, HALIMOHATIN3MA, KCeHOPOOUH, TUCKPUMUHALIUN
10 COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAI[MOHAIBHBIM IIPU3HAKAM B BUPTYAJIbHOM MPOCTPAHCTBE;
2) IaTPHOTHYECKOT0 BOCIIUTAHUS:
— IIEHHOCTHOE OTHOILIEHUE K MCTOPUYECKOMY HACJIEINI0, JOCTHXKEHUsIM Poccum B Hayke, MCKYCCTBE,
TEXHOJIOTHUSIX, TOHMMaHNe 3HaUYeHHsI UH()OPMATHKH KaK HAyKH B KU3HH COBPEMEHHOTO O0IIECTBA;
3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:



- c(opMHpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TOBEICHUS;

— CIOCOOHOCTH OLIEHWBAThH CUTYAIMIO U IPUHUMATH OCO3HAHHBIC PEIICHHSI, ODUCHTHPYSICh HA MOPAJILHO-
HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4ucJje B ceTu MHTepHeT;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

— ACTETHYECKOE OTHOILIEHUE K MUPY, BKIIOYAsi SCTETUKY HAYyYHOTO M TEXHUYECKOI0 TBOPUYECTBA;

— CHOCOOHOCTh BOCHPUHUMATh pa3IW4YHbIE BUIbI HCKYCCTBa, B TOM YHCIIE OCHOBAaHHbIE Ha
MCIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3HUecKOro BOCIIMTAHUS:

- c(opMHPOBAHHOCTH 3I0POBOTO U O€30MacCHOr0 00pasa >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3I0POBBIO, B TOM YHCJIE€ M 3a CUET COOIIOACHHS TpeOOBaHMI 0e30macHOW SKCIUTyaTallud CPEJICTB
MH(GOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIUTAHMS:

— TOTOBHOCTb K aKTHBHOW JI€ATEJIBHOCTH TEXHOJIOTMYECKONH U COIMANbHOM HamnpaBiICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATH, TNIAHUPOBATH U CAMOCTOSITENIbHO BBITIOJIHITH TAKYIO JACSTEIbHOCTD;

- uHTepec K cdepam npodeccCHOHANbHOW  AESITEIbHOCTH, CBSI3aHHBIM €  HMH(OPMATUKOM,
MPOrpaMMUPOBAHUEM H HH(POPMAIMOHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTHKEHUSX
nH(GOPMATUKU U HAYYHO-TEXHUYECKOIO Mporpecca, yMeHHe COBEpIIaTh OCO3HAHHBIN BbIOOp Oymyiien
npodeccuu 1 pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

— TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHHIO M CaMOOOPAa30BAHHIO HA MPOTSKEHUH BCEH KU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUS:

— OCO3HaHHE TJI00aNTbHOrO XapakTepa SKOJIOTMYECKHUX MPOoOJieM M MyTed UX peIllieHHUs, B TOM YHUCIE C
Y4€TOM BO3MOXHOCTEH MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI 0 NIO3HAHUSA:

- c(opMHpPOBAaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
WH(GOPMATUKHU, TOCTHKEHUSIM HayYHO-TEXHMYECKOTO Mporpecca U OOIIEeCTBEHHOM MPAaKTHKH, 32 CUET
MOHUMAHUS POJIM MH(DOPMAIIMOHHBIX PECYPCOB, HHOOPMAIMOHHBIX MPOIECCOB U WH(OPMAITMOHHBIX
TEXHOJIOTHH B YCIOBUAX HUPPOBOM TpaHCPOpMAIIH MHOTUX CeEp KUZHU COBPEMEHHOTO 00IIECTBa;

— OCO3HAHHWE IIEHHOCTH HAy4YHOW JIEATEJIbHOCTH, TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYIO H
HCCJIEIOBATENBCKYIO ACSITETbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

B mpormecce MOCTHXKEHUS JMYHOCTHBIX pE3YJIBTATOB OCBOSHHUS MPOrpaMMbl TI0 HH(DOpPMATHKE Y

00y4aroInXCcsi COBEPILICHCTBYETCS YMOIIMOHANBHBIN HHTEJUICKT, MPeIIoiararonuii chopMrUpoOBaHHOCTE:

— CcaMOperyJupoBaHusl, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh a/IalTUPOBATHCSA K SMOIMOHAIBHBIM M3MEHEHHUSM U IMPOSIBIATH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOIIEH CTpEMJICHHE K JIOCTIDKEHHUIO LEIH U YCIeXy, ONTHMH3M,
WHUIIMATHBHOCTh, YMEHHUE JICHCTBOBATH UCXOJIS U3 CBOMX BO3MOXKHOCTEH;

— SMIIaTUH, BKIIFOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JAPYTUX, YUYUTHIBATH €T0
MIPU OCYIIECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

— COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTHh BBICTPAMBATh OTHOLICHHS C JIPYTHUMH JFOJBMHU,
3a00THTBCS, IPOSBIISATH HHTEPEC M pa3periaTh KOHQIHKTHL.

MeTtanpeamMeTHbie pe3yJabTaThl

B pesynbrare nzyuenus uHQOpPMATUKH HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus y o0yqaronierocs 0yayr

c(hOopMUPOBaHbI METaNpPeIMETHBIE PE3YIbTaThl, OTPAKEHHbIE B YHUBEPCAIBHBIX YUEOHBIX AEHCTBUSX, a

UMEHHO: II03HaBaTeJbHBIC YHHBEpCAJIbHBIC YYeOHBIC ICHCTBHUS, KOMMYHHUKATHBHBIC YHHUBEPCAIBHBIC

yueOHbIe JeMCTBUSI, PETYIATUBHBIC YHUBEPCATbHBIE YUeOHbIE JEHCTBHSI, COBMECTHAS IEATEIbHOCTb.

Ilo3HaBaTe/IbHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a30Bble JIOTHYECKHUE €iCTBUS:

—  CaMOCTOSATENTHHO (OPMYITUPOBATH U AKTYaJM3UPOBATH MPOOIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

— YCTaHaBIMBATh CYIIECTBEHHBIH TNPU3HAK WU OCHOBAHHS [UIsi CpaBHEHMs, KiIacCUPUKALUU U
00001ICHHS;

—  ONpEIENsTh LEIH IeATEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH UX JOCTHKCHUS,

— BBISABIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pACCMATPUBACMBIX SBIICHUSX;

- paspabaThiBaTh IUIaH pEIIEHUS MPOOJEMbI C YYETOM aHallu3a HMEIOIIUXCS MaTepUANbHBIX H
HEMaTepPUATBHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBHI B IEATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YJILTATOB IEJISIM, OLIEHUBATH PUCKHU
MOCJIEICTBUH NeATEIbHOCTH,



KOOPJIMHUPOBATH M BBITIOJNHATH PAaOOTy B YCIOBHIX PEAIBHOTO, BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;
pa3BUBATh KPEaTHUBHOE MBIIINICHHUE MIPH PEIICHUH KU3HEHHBIX TTPOOJIeM;

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JeiiCTBUS:

BJIJICTh HABBIKAMH Y4EOHO-MCCIICI0BATEIBCKON U MPOESKTHOM JEATSIbHOCTH, HABBIKAMU Pa3pEIICHHUS
npoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHUS
NPAKTHYCCKHX 33124, IPUMCHEHHIO PA3JIUYHBIX METOIOB [TO3HAHHS;

OBJIAACTH BUAaMHu  ACATCIIBHOCTHU IIO IMOJIYYCHHUIO HOBOTI'O 3HaHUA, ero HHTCPIIPpETAllNH,
npeoOpa3oBaHUI0 U MPUMEHCHUIO B PA3IMYHBIX YUCOHBIX CHUTyalHUsIX, B TOM YHCIIE MPH CO3MaHUU
y‘Ie6HbIX 1 COLIMAJIBHBIX IMPOCKTOB,

bopMUpOBaHHE HAYYHOTO THUIA MBIIUICHUS, BJIAJCHUC HAYYHOW TEPMHHOJOTHEH, KIFOYEBBIMU
HNOHATHUAMU U MCTOJaMHU,

CTaBUTh U (HOPMYIIHPOBATh COOCTBCHHBIC 3a/laud B 00pa30BaTE/IbHON NESATEILHOCTH U KH3HEHHBIX
CUTyalUsIX,

BBISIBJSITh TIPHYMHHO-CIICJICTBEHHBIC CBSA3M M aKTyalH3HpPOBaTh 3ajady, BbIIBUraTh THIIOTE3y €€
pemiCHusA, HaXOAUThb APryMCHTHI JIA AOKa3aTCJIbCTBA CBOUX YTBep)I(Z[CHHﬁ, 3aaBaTbh MapaMCTpPhbl U
KPUTEPUH PELICHUS;

AHAJIU3UPOBATL MOJJYUYCHHBIC B XOJ€ PCHICHUA 3aJadyu pPE3YyJIbTaTbl, KPUTHUYCCKU OLCHHUBATL HX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH U3MECHEHHE B HOBBIX YCJIOBHSX;

JaBaTb OICHKY HOBBIM CUTYyallusAM, OLICHHBATb HpI/IO6peTeHHBII>'I OIIBIT,

OCYIICCTBIIATh IICJICHANPABICHHBIH TOUCK TEpPeHoca CPEICTB M CHOCOOOB  JCHCTBUS B
po(hecCHOHATBLHYIO CpEeNy;

MEPCHOCUTh 3HAHKS B TIO3HABATEIILHYIO M MPAKTUUECKYIO 00JIACTH KU3HECITEIIbHOCTH;
MHTETPUPOBATh 3HAHUS U3 PA3HBIX YYCOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIC HJCH, MpEJiaraTh OPUTHHAIBHBIC MOAXObI W PEIICHHs, CTABUTh MPOOIEMBbI U
3aJ1a4uu, IOMYCKAIOIINE albTCPHATUBHBIC PEIICHHUS;

3) padora ¢ nngopmanmeii:

BJIAAICTb HABLIKAMU ITOJIYYCHHA I/IH(l)OpMaIII/II/I N3 HCTOYHHKOB PpPa3HbBIX THUIIOB, CaMOCTOATCIBHO
OCYILECTBIISATh TIOUCK, AHAJIN3, CUCTEMATH3AIMI0 U UHTEPIPETALNIO HHPOPMALIUU PA3THYHBIX BHOB U
(dbop™m mpeacTaBIeHUs;

CO3l1aBaTh TEKCTHI B Pa3IMYHBIX (hOpMATaX C y4ETOM Ha3HAUYCHUSI HHOOPMAIUH U 1IEJICBON ayIUTOPHH,
BBIOMpAst ONITUMAIIbHYIO (hOpPMY MIPEICTABICHHS U BU3YaJIU3aIIH;

OILICHUBATh JOCTOBEPHOCTD, JISTUTUMHOCTh MH(POPMAIIUHU, €€ COOTBETCTBUE MPABOBHIM U MOPAIBHO-
9TUYCCKUM HOPpMaM;

UCIIOJIB30BaTh CPEICTBA HMH(DOPMAIMOHHBIX W KOMMYHUKAI[MOHHBIX TEXHOJOTHA B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpPraHM3allMOHHBIX 33Jad C COONIONEHUEM TpeOOoBaHMIA
OPrOHOMHUKH, TEXHUKH 0E€30MAaCHOCTH, TUTHEHBI, PeCypCOCOCPEKEHUS, TPABOBBIX H ATHYCCKUX HOPM,
HOpPM UH(POPMAITMOHHOH 0€3011aCHOCTH;

BJIAJICTh HABBIKAMU pACIIO3HABAHUS W 3aIluThl HHOOpMaIuu, WH(GOpPMAIMOHHOW O0e30MacHOCTH
JIMYHOCTH.

KoMmyHHnKaTHBHBIE yHUBEPCAIbHbIE YUeOHbIe 1eliCTBUSA
1) o01menue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacro3HaBaTh HeBepOaJdbHBIE CpEACTBa OOIIECHUS, TOHMMAaTh 3HAYCHHE COIMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHITKYA KOHGIUKTHBIX CUTYAIlMi U YMETh CMATYaTh KOH(MINKTHL,

BIIJIETh PA3IMYHBIMU CITIOCOOAMHU OOIIECHUS ¥ B3aUMOJICHCTBUS, apTYMEHTUPOBAHHO BECTH JHAJIOT;
Pa3BEpHYTO U JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS;

2) coBMeCcTHAasl J1eATeJIbHOCTD:

MOHUMATb U MCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHON M UHAMBUYaIbHOI paboThI;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX ACMCTBUN C y4e€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
KaX/I0T0 WieHa KOJUIEKTUBA,;

MNPpUHHUMATL OCIIN COBMECTHOM ACATCIIbBHOCTH, OPraHU30BLIBATE U KOOPAWHUPOBATH HeﬁCTBHH 10 €€
JOCTMDKEHUIO: COCTaBJIATh IUIaH ACWCTBUM, pacnpeieisTb POJM C y4eTOM MHEHHMH Y4aCTHHKOB,
00CYXIaTh pe3yabTaThl COBMECTHOH PaOOTHI;

OLICHUBAaTh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 yYaCTHMKa KOMaH/Ibl B OOLIMHA pe3ynbTaT I0
pa3pabOTaHHBIM KPUTEPUSIM;



— IIpeAaraTb HOBBIE ITPOEKTHI, OLICHUBATH UICH C MTO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKOU
3HAYUMOCTH;

— OCYWIECTBJIATH IO3UTHUBHOE CTPATETMYECKOE IIOBEIECHUE B PA3JIMYHBIX CHTYalHAX, NPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIe AeliCTBUSA

1) camoopranusanms:

— CaMOCTOSTEJIBHO OCYILECTBIIATh [MO3HABATEIbHYIO JEATEIBHOCTh, BBIABIATH HPOOJIEMbI, CTABUTh U
(dbopmynHpoBaTh COOCTBEHHBIE 33124 B 00Pa30BaTEIIbHON ACSITEIBHOCTH U )KU3HEHHBIX CUTYAIIHSIX;

— CaMOCTOSTEJIBHO COCTABIIATH IUIAH PELIEHUS TPOOJIEMBI C yU€TOM UMEIOLIUXCSI PECypCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEIIIOYTECHMUI;

— JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

— pacuMpsATh paMKH Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUH;

— JenaTbh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 33 PELLCHUE;

— OILIGHUBATh IPHUOOPETEHHBIN OIIBIT;

— ¢cnocoOCTBOBAaTh (POPMHUPOBAHUIO M IPOSBICHUIO IIMPOKOM 3PYyAMLUM B Pa3HbIX OONACTAX 3HAHHM,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYpPHBIH YPOBEHbD;

2) CAMOKOHTPOJIb:

— JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pE3yJIbTAaTOB LIETAM;

— BJAJeTh HABBIKAMHM I[IO3HABATENBHOM peQIIEKCHH KaKk OCO3HAHUS COBEpIIAEMBIX JCHCTBUI H
MBICJIMTENBHBIX MPOLIECCOB, UX PE3yJbTaTOB MU OCHOBAHMH; MCIIOJIb30BaTh IpUEMBbl pedaekcuu A
OLIGHKU CHUTYalllH, BHIOOPA BEPHOTO PEILICHHS;

— OLECHMBAaTh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHIXKECHUIO;

— IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX [IPU aHAIU3E PE3Y/IbTaTOB AESATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

— IpUHUMATbH ce0sl, IOHUMAasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

— IPpUHUMATh MOTHUBBI U apTyMEHTHI IPYIUX IIPU aHAIU3€E PE3YNbTATOB ACATEIbHOCTH;

— TIPU3HABaTh CBOE MPABO U MIPaBO JPYIUX Ha OLIMOKY;

— pa3BHUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3ULMU JAPYroro 4eaoBeka.

[IpeameTHbIE pe3y/ibTAThI

10-ii kiace

B mporecce uszyuenus kypca mHdopmatuku 6azoBoro ypoBHs B 10-m kiacce oOydarormumucs OyayT

JOCTUTHYTBI CIEAYIOLIUE IPEAMETHBIE PE3YJIbTATBI:

— BJIQJICHHE [IPEICTABICHUAMH O POJIM MH(OPMALIMY U CBSI3aHHBIX C HEH MPOLIECCOB B MPUPOJE, TEXHUKE
U 00ILEeCTBE, MOHATUAMH «UH(POPMaLUA», «MHOOPMAILIMOHHBIN MPOLIECC, KCUCTEMa», «KOMIIOHEHTHI
CHCTEMBI», «CUCTEMHBIH 3 (hekT», «MHDOpMaAIIIOHHAS] CUCTEMaY, «CUCTEMa YIIPABICHUS;

— BJAJEHHE MeToJaMH Ioucka HH(opMauuu B ceTh VIHTepHET, yMeHHE KPUTHYECKH OLEHHBAThb
MH(OPMALHUIO, TIOIY4YEeHHYIO U3 ceTn VHTepHeT;

— YMEHHE XapaKTepu30BaTh OOJbIIME JaHHbIC, IPUBOAUTH NMPUMEPbl MCTOUHUKOB HX IOJIyYEHUS U
HaIpaBJICHUS UCIOIb30BaHUS;

— TOHHMMAaHHME OCHOBHBIX PUHIIMIIOB YCTPOUCTBA U (PYHKIIMOHUPOBAHHSI COBPEMEHHBIX CTAI[MOHAPHBIX U
MOOUJIBHBIX KOMITbIOTEPOB, TEHJEHIINI Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUH;

— BJAJIeHHE HaBBIKAMH pabOThl C OMNEpAIMOHHBIMU CHCTEMaMH, OCHOBHBIMU BHIAMH MPOTPAMMHOIO
obecrieueHus JJIsl pelieHnus y9eOHbIX 3a/1a4 110 BEIOPAHHOM CIIeIIUATU3aIIHH;

— coOmoieHre TpeOOBaHUM TEXHUKHU O€3011aCHOCTH U TMTUEHBI IPH paboTe ¢ KOMITBIOTEPAMU U IPYTHUMHU
KOMIIOHEHTaMU LIU(PPOBOTO OKPY>KEHUS, IOHUMaHHUE ITPABOBBIX OCHOB UCITOJIb30BAHUS KOMIIBIOTEPHBIX
nporpamm, 6a3 JaHHBIX U MaTepUaJIOB, pa3MeIleHHbIX B ceTu HTepHeT;

— TOHMMaHHE OCHOBHBIX MPHUHIMIIOB JUCKPETU3allMU Ppa3IMYHBIX BHJIOB HHPOpPMAILUH, YMEHHE
ornpeneniaTs UHHOPMAIMOHHBIH 00BEM TEKCTOBBIX, TPaQUUECKUX U 3BYKOBBIX JTAHHBIX MPH 33JJaHHBIX
napaMmerpax AMCKpETU3allnu;

— YMEHHE CTPOUTh HEPAaBHOMEpPHbIE KOJbI, JOMYCKAIOLIME OJHO3HAYHOE JEKOIUPOBAHHE COOOLICHUN
(mpedukcHbIE KO/IBI);

— BIJIAJICHME TEOPETUYECKUM anmnapaTroM, I103BOJISIONIMM OCYLIECTBIISATh MPEICTABICHUE 3aJaHHOTO
HATYpaJIbHOTO YHUCJIa B PA3IMYHBIX CUCTEMAaX CUUCIICHHUS, BBINOJHATH MPeoOpa3oBaHUs JIOTUUECKUX
BBIPA)XEHUI, UCTIOJIb3Ys 3aKOHBI AJIT€0pPbI JIOTHUKY;



— YMEHHE CO3/aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIC TOKYMEHTBlI M JEMOHCTPAIIMOHHBIE MAaTEpUAIIbI C
UCTIOJIb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CPEICTB M 00JaUHBIX CEPBHCOB.

11-ii kaace

B mpouecce u3yuenus kypca uHpopMaTHKu 06a3oBoro ypoBHi B 11-m kiacce oOydaromumucs Oynyt

JOCTUTHYTBI CIEYIONHIE IPEIMETHBIE PE3YIbTaThI:

— HAJIWYME TPEACTABICHUH O KOMIIBPIOTEPHBIX CETSAX W HMX POJU B COBPEMEHHOM MHpE, 00 00mmx
NPUHIMIAX pa3pabOTKU U PYHKLIMOHUPOBAHUS HHTEPHET-IIPUIIOKECHUMN;

— TIOHMMaHHWE Yrpo3 HMH(POPMAIMOHHOW OE€30MacHOCTH, HCIOJIB30BAaHHE METOJIOB M  CPEACTB
IPOTUBOAEHUCTBUS 3TUM Yyrpo3aM, coOIr0eHuEe Mep 0€30IaCHOCTH, NPEAOTBPALIAIOIIMX HE3aKOHHOE
pacrpocTpaHeHHE TIEPCOHANBHBIX JIaHHBIX;

— BJAJIeHHE TEOPETUYECKUM aIlllapaToM, MTO3BOJISIFOIUM ONPEEIIATh KpaTYalliMi IyTh BO B3BEIIEHHOM
rpade 1 KOIUYEeCTBO IyTeH MKy BEPIINHAMU OPHEHTUPOBAHHOTO allMKIMUECKOTo rpada;

— YMEHHUE YUTaTh ¥ HOHUMATh IPOTrPaMMBI, PEATTU3YIOLIUE HECTIOKHBIE AITOPUTMbI 00paOOTKU YHCIOBBIX
U TEKCTOBBIX JTAaHHBIX (B TOM YHCJE MAacCCHBOB M CHMBOJBHBIX CTPOK) Ha BBHIOPAHHOM ISl M3YYCHUS
YHHBEPCAIbLHOM S3bIKE IporpaMMupoBaHus Beicokoro yposus (ITackams, Python, Java, C++, C#),
aHAJTM3UPOBATH AJTOPUTMBI C UCTIOIH30BAHUEM TAOIUI] TPACCUPOBKH, ONPELIIATH 0€3 NCTI0Ib30BaHUS
KOMIIbIOTEpA PE3YJIbTaThl BBHIIOJIHEHUSI HECIOXHBIX MPOrPaMM, BKIIIOYAIOIIUX LUKIbI, BETBICHUS U
HOJIPOTrPaMMBI, TPHU 33JaHHBIX HCXOIHBIX JAaHHBIX, MOIM(UIMPOBATH TOTOBHIE MPOTPAMMBI IS
pelLIeHNs HOBBIX 33/1a4, UCII0JIb30BaTh UX B CBOMX IPOrpaMMax B KauecTBE MOANpPOrpamMm (mpoueayp,
GyHKIH);

— YMEHHE pealln30BbIBaTh HA BHIOPAHHOM JUISl U3YUEHUS SI3bIKE IIPOIPaMMHPOBAHUS BBICOKOI'O YPOBHS
(ITackanb, Python, Java, C++, C#) TunoBbic ajIropuT™Mbl OOpaOOTKH UYHCEN, YHCIOBBIX
II0CJIEI0BATEIHOCTE U MAacCHUBOB: NPEACTABICHUE YHCIa B BHUJIe HAO0Opa MPOCTHIX COMHOMKHUTENEH,
HaX0X/IeHUe MAaKCUMaJIbHOW (MUHUMAaIbHOW) HU(PbI HATypaJIbHOIO YKCJIA, 3alIUCAHHOTO B CUCTEME
CUMCIIEHUS C OCHOBaHMEM, He mpeBblaomM 10, BbluKcCIeHHE OOOOLIEHHBIX XapaKTEPUCTUK
DJIEMEHTOB MacCHBa WM YHCIOBOH IOCIEIOBATEIBHOCTH (CyMMBI, NPOHM3BEACHUS, CPEIHEro
apu(pMETHYECKOro, MHUHMMAJIBHOIO U MAaKCHUMAaJbHOIO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIIOBJIETBOPSIOMINX 33/IaHHOMY YCIIOBHIO), COPTUPOBKY JIEMEHTOB MAcCHBa;

— YMEHHE UCIOJIb30BaTh TaOJIMUYHbIE (PELUOHHbIE) 0a3bl JAHHBIX, B YACTHOCTH, COCTABIIAThH 3aIIPOCHI K
0a3aM JaHHBIX (B TOM YHCIIE 3alPOCHI C BHIYHUCIISIEMBIMH TOJISIME), BBITIOJIHSATH COPTUPOBKY U TIOMCK
3anucedd B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHyr0 0a3zy [aHHBIX, YMEHHE HCIIOJIb30BaTh
AJIEKTPOHHBIE TAOJIMLIBI [yl aHAJIM3a, NPEACTABICHNUS U 00paOOTKU JaHHBIX (BKJIHOYasl BbIUYMCICHUE
CYMMBI, CpeIHEro apu(pMeTHuecKoro, HanOOIbIIET0 U HAUMEHbIIET0 3HAUeHUH, PEeLlIeHne YpaBHEHH);

— YMEHHE UCMOJIH30BATh KOMITBIOTEPHO-MAaTEMAaTHIECKE MOJICIH /ISl aHAJIN3a OOBEKTOB U MPOIECCOB!
dbopMynMpoBaTh Ledb MOJEIUPOBAHMS, BBIIOJIHATH aHAJIM3 pPE3yJIbTAaTOB, IMOJIYYEHHBIX B XOJI€
MOJICIIMPOBAHMSI, OLEHUBATH COOTBETCTBHE MOJAETH MOJCIUPYEMOMY OOBEKTY WJIH TIPOIECCY,
HPEICTaBIATh PE3YIbTaThl MOJICIIMPOBAHUS B HATJISIAHOM BU/IE;

— yMEHHE OPraHM30BHIBATh JIMYHOE MH()OPMAIMIOHHOE MPOCTPAHCTBO C HCIIOJIB30BAHMEM PA3IUYHBIX
IU(PPOBBIX TEXHOJIOI'MH, TOHUMAaHUE BO3MOXHOCTEH LHU(POBBIX CEPBUCOB IOCYIAPCTBEHHBIX YCIYT,
UQPPOBBIX 00pPA30BATENBHBIX CEPBUCOB, MOHWMAHHE BO3MOXKHOCTEH M OTPAaHWYCHUH TEXHOJIOTHH
UCKYCCTBEHHOTO MHTEJIJIEKTa B PA3IMYHBIX 00JAcTAX, HAIWYHME NPEACTaBICHUN 00 HCHOIb30BAHUU
MH(POPMAIMOHHBIX TEXHOJIOTHH B pa3IMYHBIX MPO(ECCHOHANBHBIX cepax.

TemaTnueckoe MJIAHUPOBAHUE

10-# ka1ace
HanMenoBanHe KosmnyecTBo yacos
Ne a3/1eJ10B M TeM e
i | P Beero KonTtposbubie | [IpakTHYeCKHE | gGpa3zoBaTeibHbIE Pecypehl
NPOrpamMMmbl pa6oTnI padoThI

Pazgen 1. Ludposas rpaMOTHOCTH

Komnsrotep:
1.1 | anmapatHOE 1 6
HporpaMMHOE

https://m.edsoo0.ru/FGVSKTRFV



https://m.edsoo.ru/FGVSKTRFV

obOecrcucHue,
daiinoBas cucrema

Hroro no paszneny 6

Paznen 2. Teopetnueckue 0CHOBBI HH(DOPMATHKU

Nudopmarnus n

2.1 | uaopManMOHHBIE 5 https://m.edsoo.ru/3WPGM40R3
HPOIECCHI
IIpencraBnenue

2.2 | undopmanuu B 8 https://m.edso0.ru/D9PJOCLUM
KOMITBIOTEPE

DneMeHTHI alreOpsl
JIOTUKHU

2.3

https://m.edsoo.ru/6H8HZIYOE

Hroro no pazneny 21

Paznen 3. MHpopManoHHbBIE TEXHO

JIOTHUH

Texmomorumn
00paboTku
TEKCTOBOMH,
rpaduueckoil u
MYJIbTUMEINITHOMN
UHpOpMALIUU

3.1

https://m.edsoo.ru/BHAXZCGK?2

Hroro no pazneny 7

OBIIEE KOJIMYECTBO
YACOB I10 34
I[TPOTPAMME

11-i kiaace

HaunmMmenoBanue

KoanuecTBO 4acos

Ne

a3/1eJI0B M TEM
n/n pasi

NMPorpamMmbl Bcero

KonTpoabhbie
padoThI

ITIpakTHyeckue
padoTbI

duiekTpoHHbIEe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

Paznen 1. lludpoBas rpaMOTHOCTH

CereBble
1.1 | unpopmanoHHBIE 9)
TEXHOJIOTHH

https://m.edsoo0.ru/3LE19L.306

OCHOBEI
1.2 | cormansHOMI 3
nH()OpPMATHKH

https://m.edso0.ru/I1S60RMXV1

Hroro no pazneny 8

Paznen 2. Teopernueckre 0OCHOBBI HH)OPMATHKH

HNudpopmarnimonnoe
MOJIEJIMPOBaHUE

2.1 5

https://m.edsoo0.ru/ABRAPGEKT

Wroro no pazneny 5



https://m.edsoo.ru/3WPGM40R3
https://m.edsoo.ru/D9PJ9CLUM
https://m.edsoo.ru/6H8HZIY0E
https://m.edsoo.ru/BHAXZCGK2
https://m.edsoo.ru/3LE19L306
https://m.edsoo.ru/1S6ORMXV1
https://m.edsoo.ru/ABRAPGEKT

Pa3znen 3. Anroputmsl U iporpaMMHUpOBaHUE

ANTOpUTMBI U

3.1 | aneMeHTsI 11 1 https://m.edso00.ru/6GXFDKMLD
IPOrPaMMHUPOBAHHUS

Hroro no pazneny 11

Paznen 4. lnpopMaIimoHHbIE TEXHOJIOTUU

4.1 ICKTPOHHbIC 6 https://m.edso0.ru/SL6ZPFOMR
TaOJIUIIBI

4.2 | ba3bl JTaHHBIX 2 https://m.edsoo.ru/KTPXEMDSI
Cpenctna

4.3 | HICKyCCTBEHHOTO 2 https://m.edsoo.ru/BPFSOUP62
WHTEIJICKTA

Hroro mo pazneny 10

OBIEE KOJIMYECTBO

YACOB I10 34 2 0

[TPOTPAMME

HpOBepﬂeMbIe TpeﬁoBaHl/lﬂ K pe3yjibTaTaM 0CBOCHUSA OOII u 3j1eMeHTBbI CoACpPKaHUA

10-i1 kiace

IIpoBepsiembie TpedoBaHMsA K pe3yabTaTam ocBoenns OOIT

Kox nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOEHHUS] OCHOBHOM
00pa30BaTeILHON MPOTrPaMMBbI CpeIHEero 001ero odopasoBanus

1

[To Teme «IludpoBas rpaMOTHOCTHY

11

Bnanenue npeacraBaeHUsMU O POJIM UH(POPMALIMU U CBA3aHHBIX C HEH MPOIIECCOB
B [IPUPOJIE, TEXHUKE U OOIECTBE, MOHITUIMH «UHGOPMALU»,
«UH(pOPMAIIMOHHBIH MPOLECC», KCHCTEMAY, KKOMIIOHEHTBI CUCTEMBI,
«cucteMHbIN 3¢ dexT», «MHPOPMALIMOHHAS CUCTEMAY, «CHUCTEMa yIPaBICHUD;
BJIaJICHHE METOaMU NorcKa HHpOopMauu B ceTi IHTepHET; yMEeHHUEe KPUTHUECKU
OLIEHHBATh HH(OPMALIKIO, TOJTyUYEeHHYIO U3 ceTh HTepHeT

1.2

Vmenue XapaKTCpPU3oBaTh OoubIIHe JAaHHBIC, IPUBOJUTH IPUMCPbI HCTOUYHHUKOB UX
MMOJIYYCHH U HAIIPABJICHUA UCIIOJIb30BAHUA

1.3

[ToHrMaHue OCHOBHBIX MTPUHIIMIIOB YCTPOUCTBA U ()YHKITMOHUPOBAHHS
COBpeMeHHBIX CTaI_II/IOHapHBIX nu M06I/IJIBHBIX KOMHBIOTepOB; TeHI[eHLII/Iﬁ paBBI/ITI/Iﬂ
KOMITBIOTEPHBIX TEXHOJIOTHH; BIIaJICHUE HABBIKAMH PAOOTHI C ONepPallHOHHBIMH
cucreMmaM 1 OCHOBHBIMH BUJIaMHU HpOFpaMMHOFO OGGCHG‘IGHI/I}I JJIA peIJ_IeHI/ISI
y4eOHBIX 3a7a4 110 BEIOPAHHOH CIIEIUaTN3aluN

ITo reme «Teopernueckre 0OCHOBBI HHPOPMATUKI

2.1

[ToHnMaHue OCHOBHBIX MPUHIIUIIOB AUCKPETU3ALNH PA3TIUYHBIX BUJIOB
nH(pOpMalliU; YMEHHE ONPEAeaTh HHOPMALMOHHBINH 00BEM TEKCTOBBIX,
rpadUYeCcKUX U 3BYKOBBIX JAHHBIX MMPH 33JaHHBIX MTapaMeTpax TUCKPETH3AINH

2.2

YMeHue CTpoUTh HEPAaBHOMEPHBIE KOJIbl, JOMYCKAIOIINE OJJHO3HAYHOE
JEKOUPOBAHKE COOOIEeHN (MTPe(UKCHBIE KOJIbI); UCTIOIB30BaTh MPOCTEHIITNE
KOJIbl, KOTOPBIE TIO3BOJISIIOT OOHAPYKUBATH U UCTIPABIISTH OMIMOKH MIPH Mepeaaye
JTAHHBIX



https://m.edsoo.ru/6GXFDKMLD
https://m.edsoo.ru/SL6ZPF0MR
https://m.edsoo.ru/KTPXFMDSI
https://m.edsoo.ru/BPFSOUP62

BJ'IaI[CHI/Ie TCOPCTUUCCKHUM alliapaToM, IMO3BOJIAIOIINM OCYIICCTBIIATH

2.3 IIPEJICTaBICHHUE 3aJaHHOT0 HaTypaJIbHOIO YKMCJIA B PA3JINYHBIX CUCTEMAX
CUUCIICHUS
24 Bnagenue TeopeTHUECKUM aIapaToM, MO3BOJISIOLUINM BBIITIOJIHATh
' peoOpa30BaHus JIOTHYECKUX BBIPAXKEHUH, UCIIOJIb3YsI 3aKOHBI alNreOpsbl JIOTUKU
3 [To Teme «MHpOpMAIIMOHHBIE TEXHOIOTHUI

YMeHue co31aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE IOKYMEHTBI U
3.1 JEMOHCTPALIMOHHBIE MAaTEPHUAJIBI C HCIIOJIb30BaHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTPaMMHBIX CPECTB U 00JAYHBIX CEPBUCOB

YMeHue UCToJIb30BaTh TAOIUUHBIE (PesAlMOHHbIE) 0a3bl JaHHBIX, B YaCTHOCTH,
COCTaBJIATh 3aIIPOCHI B 0a3ax JTaHHBIX (B TOM UKCJIE€ BHIYUCIISIEMBIE 3aIIPOCHI),
BBINOJIHATH COPTUPOBKY U MOUCK 3aruceil B 6a3e JaHHbBIX; HATIOIHATh
pa3zpaboTaHHy0 0a3y JaHHBIX

3.2

YMeHue UCToIb30BaTh 3JIEKTPOHHBIE TAOIHIIBI [T aHATTN3a, IPEICTABICHUS U
3.3 00pabOTKH TaHHBIX (BKIIOYAS BBIYUCICHUE CYMMBI, CPETHETO apu(PMETHIECKOTO,
HauOO0JIBIIEr0 U HAMMEHBILIEr0 3HAYCHUH, pellIeHne ypaBHEHUH)

HpOBepﬂeMble JIEMECHTBI COJICPKAHUSA

Kox |IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 |Ludposas rpaMOTHOCTD
11 [TpunnMIE paboThl KOMIbIOTEpa. [lepcoHanbHbIi KOMITBIOTEP. BBIOOp KOHDUTYpanuu
' KOMITBIOTEpA B 3aBUCUMOCTH OT PeIIaeMbIX 3ajad
OcCHOBHBIE TCH/ICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TEXHOJIOTUH. [lapaiebHble BEIYUCICHHUS.
1.2 | MHoromnporieccopHbie cucTeMbl. CynepKkoMIbioTepbl. MUKpOKOHTpOJUIEphl. POO0OTH3MpOBaHHbIE
MIPOM3BOJICTBA
13 daiinoBas cucreMa. [louck B aitnoBoii cucteme. Opranuzaius XpaHeHus: 1 00pabOTKH JaHHBIX
' C MCIIOJIb30BaHUEM MHTEPHET-CEPBUCOB, O0JIAYHBIX TEXHOJIOTHIA U MOOMIIBHBIX YCTPOHCTB
2 | TeopeTnueckue OCHOBBI HHPOPMATHKU
21 Wudopmarnivs, 1aHHbIE U 3HAHUA. Y HUBEPCATBbHOCTh AUCKPETHOTO MPEACTaBIeHUS HHPOPMAIUH.
' JIBOMYHOE KOIMPOBAHUE
2.2 | PaBHOMepHBIE 1 HEpaBHOMEpHBIE KOJIbL. Y cnoBue DaHo
[Toxxoas! k u3mMeperuto nHpopmanuu. CylnHocTb 00beMHOT0 (a71(paBUTHOTO0) MOAX0A K
M3MEpEeHHIO MH(POPMAITHH, OTIpeeIICHHe OUTa ¢ TOUKH 3peHUs alaBUTHOTO MOAXO0a, CBSI3b
03 |MeKIy pasmMepom andasuta ¥ HHGOPMAIMOHHBIM BECOM CUMBOJIA (B TIPEANIONOKEHUH O
' PaBHOBEPOSTHOCTH TIOSIBIICHUSI CAMBOJIORB), CBSI3b MKy SIUHUIIAMH U3MEPEHUS HHPOPMAITUH:
our, 6aiit, K6aiir, M6aiit, ['6aiiT. CyIHOCT COAEPKATENBHOTO (BEPOSTHOCTHOTO) MOAX0/1a K
U3MEpEHUI0 HH(POPMaIUH, onpeeeHne OuTa ¢ TIO3UIINU COIePIKaHUs COOOIICHUS
Wudopmanmonnsie npornecchl. [lepenaua uadopmaruu. MICTOUHHUK, MPUEMHUK, KaHAT CBS3H,
2.4 | curnan, kogupoBanue. Mckaxenue nnpopmanuu npu nepenade. CKoOpocThb nepeiayu TaHHBIX 10
KaHaIly CBA3H. XpaHeHHe HHPOPMALIUU, 00bEM IMaMsATH
25 Cucrembl. KOMIIOHEHTHI cCTEMBI U UX B3auMo/ieiicTBUe. CUCTEMBI YIIpaBIeHUs. Y IPaBIeHUE
' Kak uHpOpMaIMoHHBIN mporiecc. OOpaTHas CBsI3b
Cuctemsl cuncnenus. Pa3zBepHyTas 3a1uch HEIBIX U APOOHBIX YHCENT B MO3UIIMOHHBIX CHCTEMax
0 |CUHCICHHS. CBoiicTBa MO3UIIMOHHOM 3aMMCH YUCIIA: KOJTUYECTBO UG B 3aIUCH, IPU3HAK

JIEIMMOCTH YHCJIa HA OCHOBaHHWE CCTEMbI CUMCIIEHUS. AJITOPUTM IIEPEBOA LIEJIOro yucia u3 P-
WYHOM CHCTEMBI CUMCJIEHHS B JECATUUHYIO. AJITOPUTM MepeBoia KOHEUHO!M P-1uuHoil 1pobu B




JECATUYHYIO. AJITOPUTM TEPEBOIA IIEIOT0 YKCia U3 JECATUIHOM CHCTEMbI CYUCIICHUS B P-
WYHYI0. /[BOMYHAs1, BOCBMEPUYHAS U IIECTHAALATEPUYHAS CUCTEMBI CUUCIICHUS, TIEPEBOJL YUCET
MEXy STUMHU CUCTeMaMH. Apu(METHIECKUE OTePALUU B MIO3UITHOHHBIX CUCTEMAaX CUMCIICHUS

2.7

HpeZ[CTaBJIeHI/Ie HCJIBIX U BEIICCTBCHHBIX YUCCII B [IAMATU KOMIIBIOTECpA

2.8

Konuposanue texctoB. Konuposka ASCII. Onno6aiitasie koguposku. Ctanaaptr UNICODE.
Komauposka UTF-8. Onpenenenne nHGOpPMAITMOHHOTO 00heMa TEKCTOBBIX COOOIIEHUM

2.9

KonupoBanue nzodpaxenuii. OnieHka nHHOpMAIMOHHOTO 00beMa pacTPOBOTO IpagpuIecKoro
M300pakeHHsl IPH 33JaHHOM pa3pelieHHH U TITyOuHe KoaupoBaHus 1Beta. KogupoBanue 3ByKa.
Orenka HHPOPMAITMOHHOTO 00BEMa 3BYKOBBIX JIAHHBIX MIPH 33/IaHHBIX YaCTOTE JUCKPETU3AINH U
Pa3psIHOCTH KOJUPOBAHUS

2.10

Anrebpa noruku. BeickaszpiBanust. Jlornueckue oneparuu. TabauIlbl HCTHHHOCTH JIOTUYECKHUX
onepauui « IM3bIOHKLINS, K KOHBIOHKLHUS, KMHBEPCUS», «KUMILTUKALUA», «IKBUBAICHIUS.
Jlorndeckue BeIpakeHUs. BrIunCIIeHNE TOTHYE€CKOTO 3HAYEHUSI COCTABHOT'O BBICKA3bIBAHUS MTPU
M3BECTHBIX 3HAYEHUSIX BXOMAIINX B HETO DJIEMEHTAPHBIX BBICKa3bIBaHUH. TaOMHIIbl HCTUHHOCTH
JIOTMYECKHUX BbIpaKeHUI. JIornueckue onepanuy U onepanuu Haj MHOxkecTBaMu. [Ipumepsl
3aKOHOB aJIreOphI JOTUKU. DKBUBAJIICHTHBIEC TPEOOPa30BaAHUS JTOTUIECKUX BhIPAKCHHM.
Jlornueckue Pynkiuu. [TocTpoeHne TOrH4ecKoOro BEIPAKEHHS C TaHHOW TaOJIUIIe HCTUHHOCTH.
Jlornueckue anemenThl KomnbeloTepa. Tpurrep. Cymmatop. [TocTpoenue cxembl Ha JOTUYECKUX
AJIEMEHTAX M0 JOTHYECKOMY BBIPAXKEHUIO. 3alUCh JJOTHYECKOTO BBIPAXKEHUS 110 JOTHYECKON
cxeme

HNHdpopMannoHHbIe TEXHOIOTUH

3.1

TekctoBbIii iporieccop. PemaktupoBanue u popmaruposanue. [Iposepka opdorpaduu u
rpaMMatuki. CpencTsa OMCKa U aBTO3aMEHbI B TEKCTOBOM Iporieccope. Mcnonp3oBanue
ctuneit. CTpyKTypupoBaHHBIE TEKCTOBBIC TOKyMeHThI. CHOCKH, oriaBieHue. O0mayHbIe
cepBuchl. KomnektuBHas paboTa ¢ JOKyMEHTOM. IHCTpYMEHTBI pelleH3UPOBAaHUS B TEKCTOBBIX
nporeccopax. Jlenosas nepenucka. Pedepar. [IpaBuna nuTrupoBaHusi KCTOYHUKOB U
odopmnenus 6udnuorpaduyeckux ccbutok. OpopmieHne cucka JIUTepaTypsl

11-ii kiace
IIpoBepsiemble TpeGoBaHus K pesyabratam ocsoenus OOII

Kon . .
IDOBEDSIEMOro IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTeJIbHOM
posep NMPOrpaMMbl cpeHero 001ero oOpa3oBaHus
pe3yJbTara
1 ITo Teme «lludpoBas rpaMOTHOCTH»
11 Hanuuue npeacraBieHnii 0 KOMIBIOTEPHBIX CETAX M UX POJI B COBPEMEHHOM MHpE; 00
' O0IKX MPUHIMNAX pa3paboTKH U (YHKIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIHA
YMeHre opraHu30BbIBaTh JMUYHOE HH(POPMALMOHHOE TPOCTPAHCTBO C UCTIOIb30BaHUEM
Pa3IMYHBIX CPEJCTB HUPPOBHIX TEXHOIOTHI; TOHUMaHHE BO3MOXKHOCTEN LIUPPOBBIX
12 CEpBUCOB IrOCYJapCTBEHHBIX YCIYT, HUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;
' MMOHMMAaHKE BO3MOXKHOCTEHM U OTpaHMUYEHUIN TEXHOJOTUN UCKYCCTBEHHOTO MHTEIUIEKTA B
pa3INYHbIX 00JIACTX; HAJIMYKE NPEACTABICHNUN 00 HCIOIb30BAHUN HH()OPMAITMOHHBIX
TEXHOJIOTHI B pa3IM4HbIX MpodeccnoHalbHbIX chepax
2 ITo reme «Teopernueckue OCHOBBI HHPOPMATUKI
Brnanenue TeopeTHyecKuM amnmapaTom, MO3BOJISIONIMM ONPEAEISATh KpaTyalllivil MyTh
2.1 BO B3BEIIEHHOM Ipade U KOJTUYECTBO MyTel MeX /1y BepIIMHAMHI OPUEHTHUPOBAHHOTO

AIUKIINYECKOro rpada

3 ITo TeMe «ANTOpUTMBI U MPOTPAMMHUPOBAHUE




YMeHHe ynTaTh ¥ NOHUMAaTh IPOrPAMMBI, PEAIU3YIOIINE HECIIOKHBIE AITOPUTMBI
00pabOTKU YHCIIOBBIX U TEKCTOBBIX JIaHHBIX (B TOM YMCII€ MACCUBOB M CUMBOJIBLHBIX
CTPOK) Ha BBIOPAHHOM JIsl U3yUYEHHS] YHUBEPCAILHOM SI3bIKE IPOrpaMMHUPOBAHUS

3.1 BeIcokoro ypoBHs ([lackans, Python, Java, C++, C#); ymeHne aHaIm3upoBaTh

AJITOPUTMBI C UCITOJIB30BAHUEM Ta6J'II/III TPACCUPOBKH,; ONIPCACIATH 0e3 UCIIOJIb30BaHU
KOMITIBIOTCPA PE3YJIbTAThI BBIIIOJIHCHUA HECJIOKHBIX IIPOrpaMM, BKIIFOHYAIOIIUX ITUKIIbI,
BCTBJICHUA U ITOATIPOTpaMMBbI, IIPX 3aJaHHBIX UCXOAHBIX TaHHBIX

YMenne Moau(HUIMpoBaTh TOTOBBIE TIPOTPAMMBI ISl PELICHUsT HOBBIX 337134,

3.2 HCIIONIb30BaTh UX B CBOMX MPOrpaMMax B Ka4eCTBE MOANPOrpaMm (IIpoueayp,

b yHKITHI)

3.3

YMeHue peann3oBarh dTamnbl PelIeHUs 3a7ad Ha KOMITBIOTEPE; YMEHHUE PEaTu30BbIBAThH
Ha BRIOPAHHOM TSI U3YYCHHUS S3BIKE MPOTrPAMMHUPOBAHHMSI BBICOKOTO YpoBHs (ITackans,
Python, Java, C++, C#) TimoBbIe aJITOPUTMbI 00PaOOTKH YHCEIT, YUCITOBBIX
MOCJIEI0BATEIFHOCTEH M MAaCCHBOB: TIPEJICTABIICHHIE YUCIIa B BUJIE HA00Opa IPOCTHIX
COMHOXHTEJICH; HaX0KIeHIEe MaKCUMAaIbHOW (MUHUMAIBHON) IU(PBI HATYPATHHOTO
qrCIia, 3aITMCAHHOTO B CUCTEME CUMCIICHHUS C OCHOBaHHMEM, He TpeBhITaromuM 10;
BBIYHCIICHHE 0000IIEHHBIX XapaKTEPUCTUK PJIEMEHTOB MaCCHBA HIIM YHCIOBON
MOCIIE0BATEIHFHOCTH (CYMMBI, TPOU3BEICHUS CPETHETO apu(DPMETHIESCKOTO,
MHMHUMAJIBHOI0 U MAKCUMAJILHOT'O 3JIEMEHTOB, KOJIMUECTBA DJICMEHTOB,
VIOBJICTBOPSIONTUX 33IaHHOMY YCJIOBHIO); COPTHPOBKY JIEMEHTOB MacCHBa

4 [To Teme «MHpOpMAIIMOHHBIE TEXHOIOTUM»

YMeHHUe UCTIONb30BaTh KOMITBIOTEPHO-MaTEMATHUECKUE MOJICTH JIJIsl aHaTu3a 00BEKTOB
U TIpoIeccoB: (HOPMYIHPOBATH LI€Tb MOJICTUPOBAHUS, BHITIOIHATH aHAJIU3 PE3YJIbTATOB,

4.1 MOJIYYCHHBIX B X0I€ MOACIIMPOBAHUSA; OLICHUBATH aICKBATHOCTb MOACIIN

MOJIETTUPYEMOMY OOBEKTY WIIH MPOLIECCY; MPEACTABIATh PE3YIbTaThl MOJICTUPOBAHUS B
HarJIsIIHOM BUJIE

IIpoBepsiemble 3J1€eMEHTHI COIePKAHUS

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

1

[TudpoBas rpaMOTHOCTH
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[TpyHIMIIBI TOCTPOEHUS U alapaTHbIe KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTell. CeTeBbie
npotokoibl. Cetb MHTEpHET. Anpecanus B cetu UuTepHeT. CucreMa TOMEHHBIX UMEH

Teopernueckre OCHOBBI MH()OPMATHKH

2.1

Mopenu n monenuposanue. Llenn moaenupoBanus. COOTBETCTBHE MOJIEITH MOJICITUPYEMOMY
00BeKTy 1y npoueccy. @opmanuzaius NpuKIaIHbIX 3a1a4. [IpeacraBienne pe3yabTaToB
MOJICTTMPOBAHMS B BHJIE, YIOOHOM JUIsi BOCHIPUSATHS yenoBekoM. [ padudeckoe npepcraBnenne
JAHHBIX (CXeMbl, TaOJIHIIBI, rpaduKN)

2.2

I'padsl. OcHoBHbIe TOHATHSA. Bunbl rpados. Pernenne anropuTMHUUecKux 3ajiad, CBSI3aHHBIX C
aHaM30M rpadoB (MOCTpOEHNE ONTUMAIBHOTO MYTH MEXy BepUIMHAMHU rpada, onpeaeneHue
KOJINYECTBA PA3IMYHBIX IMyTeH MKy BEpPLUIMHAMU OPUEHTHPOBAHHOTO allUKIMYECKOTro rpada)

2.3

HepeBbs. bunapraoe aepeBo. JIMCKpeTHBIE HTPBI IBYX UTPOKOB C TIOJHOM MHGMOpMAITUCH.
[TocTpoenue nepeBa nepebopa BApHAHTOB, OMMCAHKUE CTPATETUH UIPhI B TAOIMYHOU (opMme.
Brrurpeinnsie ctparerun. Vcnons3oBanue rpadoB U IepeBhEB PU OMMMCAHUN O0BEKTOB U
MIPOLIECCOB OKPY>KAIOIIET0 MUPa

ANTOPUTMBI U IPOTPAMMHPOBaHHE

3.1

Omnpenenenre BO3MOXKHbBIX PE3yJIbTaTOB padOThl MPOCTEUIINX AITOPUTMOB YIIPABIICHUS
VCIIOJIHUTEIISIMU U BBIUUCIIUTEIbHBIX AITOPUTMOB. OnpeielIeHHe NCXOAHBIX TaHHBIX, IPU
KOTOPBIX AJIFOPUTM MOXKET JaTh TPEOyeMblil pe3yabTaT




Drarnsl penieHus 3a1a4 Ha KommbioTepe. S3bik nporpammupoBanus ([lackans, Python, Java,
C++, C#). OcHOBHBIE KOHCTPYKIIMH S13bIKA IPOrPAaMMUPOBaHMs. THUIIbI JaHHBIX: 1I€IOUUCIICHHBIE,
BELIECTBEHHbIE, CUMBOJIbHbBIE, JIornueckue. Berpinenus. CoctaBHble ycinoBus. LIukibl ¢
ycnoBueM. Lukiel no nepemeHHoi. Vicnonb3oBaHue TabinI TPAaCCUPOBKH

3.2

Pa3paboTka 1 mporpaMMHasi peajan3alus airTOPUTMOB PEIICHUS TUIIOBBIX 33/1a4 0a30BOT0O
ypoBHsl. [IpumMepsl 3a1a4: airOpUuTMbI 00PaOOTKH KOHEYHOW YUCIIOBOMU MOCIIEI0BATEIbHOCTH
(BBIYHCIIEHUE CYMM, IPOU3BEICHUI, KOJTMYECTBA DJIIEMEHTOB C 3a/IaHHBIMH CBONCTBAMHU),
aJITOPUTMBI aHAJIM3a 3aITUCH YHCEJI B TO3UIIMOHHON CUCTEME CUUCIICHHSI, AITOPUTMBI PEILICHUS
3aJ1a4 MeTO0JI0M repedopa (MOUCK HauOOJIbIIEro OOIIEeTO AENUTENs IBYX HaTypalbHBIX YUCEIL,
IIPOBEPKA YKciIa Ha IPOCTOTY)

3.3

O06paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE GYHKINU SI3bIKA TPOTPAMMUPOBAHUS JUIS

3.4
00pabOTKN CUMBOJIBHBIX CTPOK

TabGnuyHbIe BETUYHUHBI (MACCUBBI). AITOPUTMBI paOOTHI C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM
IPOCMOTPOM MacCHBa: CyMMHUPOBAHHE JIEMEHTOB MacCHBa, MO/ICYET KOJINYECTBA (CyMMBI)
AJIEMEHTOB MAaCcCHBA, yIOBJIETBOPSIOLINX 3aJaHHOMY YCJIOBHIO, HAX0XKAEHUE HauOOJIbILIErO
(HauMeHbIIEero) 3HaYEeHUs JIEMEHTOB MAacCHBa, HAXOKIEHHUE BTOPOT'O 110 BEJIMYHNHE
HanOOJIBIIEro (HAMMEHBIIIET0) 3HAYCHHUS, THHEWHBIN TIOUCK DJIEMEHTA, IePECTaHOBKA HIIEMEHTOB
MaccuBa B o0paTHOM nopsiike. CopTHpOBKa OAHOMEPHOIro MaccuBa. [IpocTeie MeTObI
COPTHPOBKH (HAmpuMep, METO/I Iy3bIpbKa, METO]T BLIOOPA, COPTHPOBKA BCTAaBKAMHU ).
[Toanporpammel

3.5

4 | UadopmarimoHHBIC TEXHOJIOTHH

Amnanmus JaHHBbIX. OcHOBHBIE 3aa4i aHajIn3a JaHHBIX: IIPOrHO3UPOBAHUC, KHaCCI/I(bI/IKaIII/ISI,
KJraCTepusanus, aHajiu3 OTKJIOHEHHUH. HOCJ’IGI{OB&TGJ’ILHOCTB peuICHUs 3a/1a4 aHaJIN3a JaHHBIX:

4.1
cOOp NMEepBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KaueCTBa JaHHbBIX, BHIOOP U (W) IOCTPOEHUE
MOJIeJH, TpeoOpa3oBaHKE JaHHBIX, BU3yaJln3allusl JaHHBIX, HHTEPIPETALUs pe3yJIbTaTOB
492 AHaJn3 JaHHBIX C TOMOIIBIO AIEKTPOHHBIX TAaOJIML. BhIuncieHre CyMMBI, CPEIHETO

apu(MeTHYECKOro, HanOOJBIIEro ¥ HAUMEHBIIIETO 3HAYSHUH IMana3oHa

KoMmnbroTepHO-MaTeMaTuuecKre MOJIEIU. JTanbl KOMIIBIOTEPHO-MAaTEMATUYECKOTO
4.3 | MOJECMPOBAHMUS: TTOCTAHOBKA 33J1a4M, pa3paboTKa MOJIEIIH, TECTHPOBAHUE MOJICITH,
KOMITbIOTEPHBIN SKCIIEPUMEHT, aHaJIU3 PE3YyIbTATOB MOJIETUPOBAHUS

4.4 | YucneHHOE pellIeHrne YpaBHEHUH C TIOMOIIBIO IMO00pa mapaMeTpa

Tabmuunble (pensiuoHHbIe) 0a3bl JaHHBIX. Tabnuna - mpecTaBieHrne CBEIEHU 00 OTHOTHITHBIX
oonekTax. Iloie, 3anmuck. Kimrou Tabaumnpel. PaboTta ¢ roroBoi 6a30# JaHHBIX. 3amnojIHEHHE 0a3bl
4.5 | nannbIx. [Touck, copTupoBka u ¢puibTpanus 3anuceil. 3anpockl Ha BEIOOPKY AAHHBIX. 3alpPOCHI C
napaMmeTpamu. BerarcnsemMsie moss B 3anpocax. MHOrotabnudsabie 6a3bl JaHHBIX. THUIIBI CBSA3EH
Mex 1y TabinuuaMy. 3anpockl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX

Ilepeyensb (koan¢ukaTop) npoBepsieMbIX TpedoBaHui K pedyjbTaram ocsoenus QOII COO

Ko .

I (I)lBe SEMOIO IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yibTaTaM OCBOEHHUSI OCHOBHOI
pOBEp o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus

TpeOoOBaHUSA

1. 3HaTh (MIOHUMATB)

[ToHnMaHMe OCHOBHBIX MTPUHITUIIOB YCTPOHCTBA U (PYHKIMOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOUJIbHBIX KOMITBIOTEPOB; TEHIEHIUI pa3BUTHsI KOMIIBIOTEPHBIX
11 TEXHOJIOTUi1; BlIaJIecHue HaBbIKaMH pabOThI ¢ ONEPALIMOHHBIMU CUCTEMaMH U
OCHOBHBIMM BHJIaMU IIPOIPaMMHOT0 0OecTieueHus 171sl pelieHus y4eOHbIX 3aa4 1o
BbIOpaHHOM crenyanu3anuu




1.2

Hannane npeacrasiennii 0 6a30BbIX NPUHIIAIAX OPTaHU3ALNT H
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX ceTel

1.3

IlonnMaHnEe OCHOBHBIX MPUHIUIIOB JUCKPETU3ALUN PA3JIMYHBIX BUIOB I/IH(I)OpMaI_II/II/I

14

[Tonnmanne 6a30BBIX AITOPUTMOB 00PAOOTKH YUCIOBOM U TEKCTOBOW MH(MOpMAIUN
(3aHI/ICb YUCCII B HOSI/ILII/IOHHOﬁ CHUCTEMC CUHUCICHUS, ACIIMMOCTD LICJIbIX YHUCCII,
HAXOXKJICHHUE BCEX MPOCTHIX YMCEIl B 33IaHHOM JHaIa3oHe; o0padoTka
MHOTOpa3pAAHbIX HEJIBIX YUCCII; aHAJIN3 CUMBOJIBHBIX CTPOK U I[pyrI/IX), AJIT'OPUTMOB
MOKCKA U COPTUPOBKHU

1.5

3HaHue QYHKIIMOHAIBHBIC BO3MOXXHOCTH HHCTPYMEHTAIIBHBIX CPEIICTB CPEJIbI
pa3paboTku

1.6

BrnageHnne 0OCHOBHBIMH CBEICHUSIMU O 0a3ax NaHHBIX, HX CTPYKType, CpeACTBaxX
co3aaHus ¥ pabOThI C HUMHU

1.7

[TonnMaHne BO3MOKHOCTEN ¥ OTPAHUYEHHM TEXHOJIIOIMI UCKYCCTBEHHOIO
MHTEJUIEKTA B Pa3IMUHBIX 00J1acTSAX; HATMYHUE MPEICTaBIEeHUH 00 UCTIOIb30BaHIH
MH(GOPMaLIMOHHBIX TEXHOJIOTHI B pa3IN4HbIX MTpodeccrnoHalbHbIX chepax

1.8

Bnagenue TeopeTHUECKUM aIllapaToM, MO3BOJISIOLUIUM OCYILECTBIIST
IIPEJICTaBICHHUE 3aJaHHOT0 HaTypajIbHOIO YUCIIA B PA3JINYHBIX CUCTEMAaX CUUCIICHNUS;
BBITOJIHATH MPEOOPa30BaHMS JOTHUECKUX BBIPAKEHUH, UCTIONB3Ys 3aKOHBI aJIreOpbI
JIOTMKH; ONPEAEIATh KpaTualilinii MyTh BO B3BELIEHHOM I'pade U KOJIUYECTBO MyTeH
MEX/1y BEpIIMHAMH OPUEHTUPOBAHHOTO allUKIMYECKOTo rpada

YMmetrs

2.1

YMeHHe UCTI0Ib30BaTh KOMIIBIOTEPHO-MAaTEMaTHYECKUE MOJICIIN JUIsl aHAIU3a
00BEKTOB U MPOLIEcCOB: (OPMYIUPOBATH LIETb MOACINPOBAHNUS, BBITOIHATH aHATIN3
pe3yIbTaTOB, MOJIYYEHHBIX B X0O€ MOJICIUPOBAHMS; OLICHUBATh aJ€KBATHOCTh
MOJIETI MOJIEJIUPYEMOMY OOBEKTY WU IIPOLECCY; MPEICTABIATh PE3YIbTaThl
MOJICTTUPOBAHUS B HATJISITHOM BUJIE

2.2

YMmenue KHaCCI/I(l)I/II_II/IpOBaTB OCHOBHBIC 3aa41 aHaJIn3a JaHHBIX (HpOI‘H03I/IpOBaHI/I€,
KIaccu(uKaius, KIacTepu3alys, aHaJIu3 OTKJIOHEHH); TTOHUMATh
MMOoCJICA0OBATCIIbHOCTDL PCUHICHUWA 3a4aY aHaJIn3ad JaHHbIX! C60p NEPBUYHBIX JaHHBIX,
OYHCTKA M OIIEHKA Ka4eCTBa JaHHBIX, BEIOOP U (MJIM) TIOCTPOCHUE MOJICTIH,
Hp806pa3OBaHI/Ie AAaHHBIX, BU3yaJIn3allusl JaHHBIX, MHTCPIIpCTAlUA PE3YJIbTATOB

2.3

YMmenue onpenensTb UHPOPMAIMOHHBIH 00beM TEKCTOBBIX, IPaQUUECKUX U
3BYKOBBIX JJAHHBIX MTPH 33JJaHHBIX [MapaMeTpax IUCKpEeTU3aluu. Y MEHUE ONPEIesITh
CPEIHIOI0 CKOPOCTh Nepeaun JaHHbIX, OIICHUBATh U3MEHEHHE BPEMEHH MepeIauu
MIPU U3MEHEHUH HHPOPMAIIMOHHOTO 00beMa TaHHBIX M XapaKTePUCTUK KaHasa CBS3H

2.4

YMeHue cTpouth Koj, 00ecrednBaronIfi HAMMEHBIITYI0 BO3MOXHYIO CPETHIOI0
JUTUHY COOOIICHHMSI PU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnoab30BaTh MPU PEHICHUH 3a]1a4 CBOMCTBA MTO3UIITMOHHOMN 3alTUCH YUCET,
aHFOpI/ITMbI HOCTpOGHI/ISI 3aIIMCH 4ucijia B HOBHHHOHHOﬁ CUCTEMEC CUHUCJIICHUA C
3aJIaHHBIM OCHOBaHUEM W TTOCTPOEHUS YKCIIA 110 CTPOKE, COACPIKaIEH 3aIiCh 3TOTO
qyuciia B HOSHHHOHHOﬁ CHUCTEMC CUUCIICHUSA C 3aJaHHBIM OCHOBAaHHECM, YMGHI/IG
BBITIOJTHATH apU(PMETHICCKHE OTIEPAIMH B TIO3UITMOHHBIX CUCTEMAaX CUUCIICHUS

2.6

Vmenue CTPOUTH JIOTHICCKOC BBIPAKCHUC B ,HHBLIOHKTHBHOﬁ 1 KOHBIOHKTHBHOM
HOpMaJIbHBIX (bopMax 110 3aJIaHHOM Ta6J'II/II_Ie HNCTHUHHOCTH, UCCIICO0BATH 0051acThb
HUCTUHHOCTH BBICKA3bIBAHHA, COACPIKAIICTO IEPEMCHHBIC,; p€IIaTh HECCJIOKHBIC
JIOTUYCCKUEC YPABHCHUA




YMeHne penats aNropuTMHUYECKUE 3a/1a4H, CBSI3aHHbBIE ¢ aHAIM30M rpadoB (3a1auu
MOCTPOEHHSI ONITUMAJIBHOTO IIYTH MEKAY BEPIIMHAMU rpada, orpeaeacHus
KOJIMYECTBA PA3IMYHBIX ITyTeH MKy BEPITMHAMU OPHEHTUPOBAHHOTO
aIMKINYecKoro rpada)

2.7

YMeHHe UCII0Ib30BaTh JE€PEBbs IIPU aHAIN3€ U IIOCTPOSHUU KOJOB U JJIA
npecTaBiIeHus apupMETHUIECKUX BbIPAXKEHHM, TP PEIICHUH 3a/1a4 MTOUCKa U
COPTUPOBKH; YMEHHUE CTPOUTH IEPEBO UTPHI 110 3aJAHHOMY AJITOPUTMY;
pa3pabaTbeiBaTh U 00OCHOBBIBATH BBIMTPHILIIHYIO CTPATETHIO UTPHI

2.8

VYMmenue AHAJIU3UPOBATH AJITOPUTMBI C UCIIOJIB30BAHUCM T3.6JII/ILI TPAaCCUPOBKU;

29 OIIpPEACIIATh 0e3 UCIOJIb30BaHU KOMIIBIOTEPA PE3YJIbTATHI BEIIIOJTHCHUA HECIOKHBIX
porpamMmm, BKIIFOYarOIKWX OUKJIIbI, BETBJIICHUA U MMOAIIPOrpaMMBI, IIPU 3aJaHHBIX
HCXOOHBIX JaHHBIX

YMeHue onpeaensiTh ClI0KHOCTh U3Yy4aeMbIX B Kypce 6a30BbIX aJITOPUTMOB
(cymMmMHpOBaHUE 3JIEMEHTOB MAacCHBAa, COPTHUPOBKA MAacCHBa, IepeOOpHBIE
QJITOPUTMBI, IBOUYHBIA OKUCK) U TPUBOAUTH PUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CI0KHOCTH I PEIIEHUS OJTHOM 3a1auun

2.10

Brnanenue yHuBepcanbHbIM SI3bIKOM IPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npeacraBiacHusIMU O 0a30BbIX THIIAX JAHHBIX
CTPYKTYpax JaHHbIX; YMEHUE UCIOJIb30BATh OCHOBHBIC YIPABJISAIOIINE KOHCTPYKIUH;
YMEHHE OCYIIECTBISTh aHAIN3 MIPEUIOKEHHON TPOTPAMMBI: OTIPEICISTh PE3YIbTAThI
paboThI MpOrpaMMBbl IIPH 331aHHBIX UCXOAHBIX JAHHBIX; ONPEACIATh, IPU KaKUX
MCXOJHBIX TaHHBIX BO3MOJKHO ITOJTyYEHUE YKa3aHHBIX PE3YJIbTAaTOB; BBIBIIATD
JlaHHBIE, KOTOPBhIE MOTYT MPUBECTU K OLIUOKE B paboTe MporpaMmsl; (POpMyIHUPOBAThH
HPEeATI0KEHUS [0 yIYYIISHUIO TPOrPaMMHOT0 KOJa

211

YMeHue peann3oBbIBaTh Ha BBIOPAHHOM JIJISl U3YUEHUS S3bIKE TPOrPaMMHUPOBAHUS
BeIcoKOro ypoBHs ([Tackans, Python, Java, C++, C#) THIIOBBIE aJITOPUTMBI
00pabOTKH YKceN, YUCIOBBIX MOCIIEI0BATENBHOCTEN U MACCUBOB: IIPEICTABICHNE
qrcia B BUe Habopa MpOCThIX COMHOXHTENEH; HaX0K/IeHHE MaKCUMaJIbHON
(MUHUMATBLHOMN ) IUQPHI HATYPATHLHOTO YKCIIA, 3aMMMCAHHOTO B CUCTEME CUHCIICHHUSI C
OCHOBaHHEM, HenpeBbImatomuM 10; BerunuciaeHne 0000IMEHHBIX XapaKTePUCTUK
3JIEMEHTOB MacCHBa UM YMCIOBOH MOCIEI0BATEIBHOCTH (CYyMMBI, IPOU3BEICHUS
cpeaHero apu(pMeTUYecKoro, MUHUMAJIBHOTO U MAaKCUMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOUINX 33 JaHHOMY YCJIOBHIO); COPTUPOBKY
3JIEMEHTOB MAaCcCHBA; YMEHHE UCIOJIb30BaTh B IPOrpaMMax JaHHbIE Pa3IHUHBIX
TUTIOB C YY€TOM OIpaHWYEHMI Ha JAMAINa30H UX BO3MOXKHBIX 3HAUEHUH, TPUMEHSATh
MIPU PELICHUH 33/1a4 CTPYKTYPHI JaHHBIX (CIHCKH, CIIOBapH, CTEKH, OUYEpE.IH,
JIepeBbsl); IPUMEHSTh CTAaHAAPTHBIE U COOCTBEHHBIE OMTPOrPAMMBI 17151 00pabOTKH
YHCIIOBBIX JIaHHBIX ¥ CUMBOJIBHBIX CTPOK; HCIIOJIB30BATh IPU pa3paboTKe Mporpamm
OUOIMOTEKH MOAMPOrPaMM; YMEHHE UCIIOJIb30BaTh CPE/ICTBA OTIAAKH MIPOTPaMM B
cpezae mporpaMMHUPOBAHUS

212

YMeHue UCToJIb30BaTh 3JEKTPOHHBIE TaOIMIIbI [T aHATIN3a, IPEJICTaBICHUS U

00pa0OTKH NaHHBIX (BKJIIOYask BBIOOP ONTUMAIBHOIO PELIEHUs, TOA00p JIUHUH

TpEHa, peLIeHre 3a7a4 IPOrHO3UPOBAHUS ); YMEHUE HCII0NIb30BaTh TAOJUYHbIE
(pensioHHBIE) 6a3bl JaHHBIX U CIIPABOYHBIE CUCTEMBI

2.13

YMeHue opraHu30BbIBaTh JTUUHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
WCTIOJIb30BaHUEM PA3IMYHBIX CPEJCTB MU(PPOBBIX TEXHOJIOTHUI; TOHUMAaHNE
BO3MOKHOCTEH HU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IIM(PPOBHIX
00pa3oBaTeNbHBIX CEPBHUCOB

2.14

IlepedyeHb 3j1eMeHTOB coJepkaHusi, npoBepsieMbiX HAa EI'D nmo undopmaruke




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

[udposas rpaMOTHOCTD

1.1

OCHOBHbBIC TCH/ICHIIUN Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJIOTUH. [lapasiebHble BBIYUCICHUS.
MHoromnporieccopHbie CHCTEMBI. Pacripe/ieieHHbIe BEIYMCIUTEIbHBIC CUCTEMBI 1 00paboTKa
OO0JIBLLIUX JTAHHBIX

1.2

[TpUHIHITBEI TOCTPOEHUS U alapaTHbIe KOMIIOHEHTBI KOMITBIOTEPHBIX ceTell. CeTeBbie
npotokoibl. Cets MHTEpHET. Anpecanus B cetu Mateprer. [Iporokosst creka TCP/IP.
Cucrema nomenHbix uMmeH. Pa3nenenue |P-cetu Ha MoACeTH ¢ MOMOIIBIO MAaCOK MOJICETEM

1.3

daiinoBas cucreMa. [louck B daitnoBoii cucteme. [IpuHIMIIBI pa3MelieHUs] 1 IMEHOBaHUS
¢aitnoB B noaroppemeHHon namsaTH. [llaGnoue! 11 onucanus rpynn ¢aiios

1.4

CkopocTb niepeiaun JaHHbIX. 3aBUCUMOCTh BPEMEHH Iepeiadd OT HHPOPMAIIMOHHOTO 00beMa
JAHHBIX U XapaKTEPUCTUK KaHAJIA CBA3U

1.5

[HIudposanue ganHbIx. CHMMETpUYHBIC U HecuMMeTpuaHbie dpsl. [Ludper npocrtoit
3amensl. Ludp Le3aps. [udp Bmwkenepa. Anroputm mmdpoanus RSA

1.6

Konp1, mo3Bosistoniyie 00Hapy»KUBATh U UCTIPABIISATH OMIMOKHU, BO3HUKAIOIIUE TIPU Iepeiade
nauHbIX. Paccrossane Xammunra. Koguposanue ¢ moBroperrem outoB. Koabl Xammunra

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

JIBonuHOE KoJiupoBaHuE. PaBHOMEpHBIE M HEPABHOMEPHBIE KOJbI. JlekoaupoBaHue
COOOIIeHNH, 3aMMCaHHBIX C TIOMOIIBIO HEPABHOMEPHBIX KOJI0B. Y cnoBue ®ano. [ToctpoeHue
OJIHO3HAYHO JIEKOJUPYEMBIX KOJIOB C IIOMOIIBIO JIepeBa

2.2

TeopeTrueckue MoAXo/pl K OLEHKE KoyinyecTBa UHGopMayu. EquHuib usmepenus
KosinyecTBa MH(popmanuu. AndaBUTHBIN TOAXO0 K OLEHKE KOJIMYECTBa HH(POpMALUU. 3aKOH
anmuTuBHOCTH MHPOpManuu. @opmyna Xapim. Madopmarus u BeposTHOCTh. Popmyiia
IllennoHa

2.3

Cuctemsl curcienus. PazBepHyTas 3aluch LEIbIX U IPOOHBIX YHCEN B IO3ULIMOHHOM cucTeMe
curcieHus. CBoCTBA MO3UIIMOHHON 3aIIMCH YUCIIA: KOJIMYECTBO LIM(P B 3aMKCH, IPU3HAK
JEJIMMOCTH YHMCJIa HA OCHOBAaHUE CUCTEMBI CUMCIIEHUS. AJITOPUTM IIEPEBO/IA LIENOT0 YHCIIa U3
P-u4HOI crcTEMbI CUMCIIEHUS B JECATUUHYIO. AJITOPUTM I€peBOia KOHEUHOH P-1uHoil npobu
B JIECATUUHYIO. AJITOPUTM IIEPEBOJIA LIEJIOTO YNCIA U3 IECATUIHON CUCTEMBI CUMCIIeHUs B P-
nyHyto. [lepeBos KoHEUHOM necATHUHOM pobu B P-uunyto. /IBonuHas, BocbMepuyHas 1
IHIeCTHAIIATepUYHAs CUCTEMbI CUUCIICHUS, CBSA3b MEXTy HUMH. ApU(MeTHUecKre onepaiy B
MTO3ULIMOHHBIX CHCTEMAaX CYUCIICHUS

2.4

TpOI/I‘-IHaH YpaBHOBCUICHHAA CUCTEMA CUUCIICHUS. HBOI/I‘-IHO-,HGCSITI/I‘-IHEUI CUCTEMA CUUCIICHUA

2.5

Komuposanue texctoB. Konuposka ASCII. Oxno6aiitasie koguposku. Ctanaaptr UNICODE.
Komuposka UTF-8. Onpenenenne nadGopMarimoHHOT0 00beMa TEKCTOBBIX COOOIICHUHA

2.6

Koauposanue nzobpaxenuii. OnieHka MHPOPMAIMOHHOTO 00beMa rpadUuecKuX JaHHBIX NpU
3aJJaHHBIX pa3peleHNH U IITyOMHe KOIMpoBaHus 1iBeTa. L[BeToBbIe MosenH.

Komuposanue 3Byka. OnieHka nHOOpMaIMOHHOTO 00beMa 3BYKOBBIX JJAHHBIX MPH 3aJaHHBIX
4acTOTE TUCKPETU3ALUHU U Pa3psAHOCTH KOJAUPOBAHUS

2.7

Anrebpa noruxu. [Tonstue BrickazpiBaHus. Beicka3biBaTenbHbIE (OPMBI (TIPETUKATHI).
KBanTtops! cymiecTBoBaHMs U BCEOOLTHOCTH.

Jlornueckue onepanuu. Tadbnuisl ucTuHHOCTH. Jlornyeckue BoipaxeHus. Jloruueckue
TOXJecTBa. JIornueckue onepanuy U ONepanuy HaJl MHOXKECTBAMH.

3aKoHBbI aJIreOpbl JIOTUKU. DKBUBAJIEHTHBIE IPEOOPa30BaHMs JTOTMUECKUX BBIPAXKEHUI.
Jlornueckue ypaBHEHUs U CUCTEMBl YPaBHCHUM.




Jlornueckue pyHkunMU. 3aBUCUMOCTh KOJIMYECTBA BOSMOXKHBIX JIOTHYECKUX (DYHKLUIN OT
KOJIMYECTBA apIyMEHTOB.
Kanonunueckue Gpopmbl TOrMUECKUX BhIpaKEHUN

28 COBepHIGHHBIG JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI, AJITOPUTMBI UX
' MMOCTPOCHUSA 11O T3.6J'II/II_IC HUCTHUHHOCTH

Jlornueckue 351eMeHTHI B cocTaBe KoMibiotepa. Tpurrep. Cymmarop. MHOropaspsiiHbIid
2.9 cymmarop. IloctpoeHne cxeM Ha JIOTHYECKUX JIEMEHTAX 110 33JaHHOMY JIOTUYECKOMY
BBIPYKEHUIO. 3aIUCh JIOTHYECKOTO BBIPAKEHUS I10 JIOTUYECKOM cxeme

Monenu u MmoaenupoBanue. Llemu MoaenupoBanusi. AJEKBaTHOCTh MOJICITH MOJICITHPYEMOMY
210 00BeKTy WM nporeccy. GopManu3aius NpUKIaIHbIX 3a1a4. [Ipeacrapienue pe3ynbTaToB
MOJICJTUPOBAHUS B BUE, YIOOHOM JIJIs BOCIIPUATHS YesioBeKoM. [ paduueckoe npecraBieHue
TAHHBIX (CXEMBI, TAOIHIIBI, TPAPHUKH).

[IpencraBienue HenblX YUCEN B NaMATU KoMIbloTepa. OrpaHUYEHHOCTh IMaNa30oHa Yuces npu
OTrpaHUYEHUH KOJIMYECTBA pa3pAnoB. Ilepenonnenne pa3psaaHoil ceTku. be33HakoBble U

2.11 |3HaKoOBbIe JaHHBIC. 3HAKOBBINA OUT. J[BOMYHBIN JOMOIHUTENBHBIN KO OTPUIIATEILHBIX YHCET.
[To6uToBBIC TOTHYECKHE oneparuu. Jlorudaeckuit, apuMEeTHICCKUN U TUKINYECKUI CIIBUTH.
[udposanue ¢ momoIIbI0 TOOUTOBOM onepanuu «uckiatodaromiee NI

IIpencraBieHne BEIIECTBEHHBIX YNCEN B TAMATH KOMIBIOTEPA. 3HAUAIIAsl YaCTh U MOPSAJOK
yucna. J{nanazoH 3HaueHU BellecTBEHHbIX yucell. [[pobieMbl XpaHeHus: BEIIECTBEHHbBIX
YHCEJl, CBSI3aHHBIE C OTPAHUYECHHUEM KOJIMUECTBA pa3ps0B. BhIIOIHEHNE onepanui ¢
BEIIECTBEHHBIMH UM CIIaMH, HAKOTIJICHHE OLIMOOK MPH BBIYHUCIECHUAX

2.12

I'padsl. OcHoBHbIe noHsTHA. Buabl rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHUIL
CMEKHOCTH, BECOBBIX MaTpHII, CIIUCKOB CMEXHOCTHU. Pellienne anropuTMU4ecKuX 3aaad,

2.13 | cBs3aHHBIX ¢ aHATH30M T'padoB (TTOCTPOSHUE ONTUMAIBHOTO IYTH MKy BepIIuHAMU rpada,
orpezieNieHNe KOIUYEeCTBA Pa3IMUHBIX MyTel MEX]ly BEpUIMHAMH OPUEHTUPOBAHHOTO
AIMKJIAYECKOTOo Tpada)

HepeBns. bunapuoe nepeo. JlepeBbs noncka. Criocodsl 00xoma nepesa. [Ipencrasienne
2.14 | apudmernueckux BhIpakeHUH B BUJIE AepeBa. Mcnonb3oBanue rpadoB 1 JepeBbEB MPU
OIMMCAaHWU OOBEKTOB M MPOIECCOB OKPYKAIOIIETO MHPa

JIMCKpeTHbIE UTPBI ABYX UIPOKOB ¢ NOJIHOM nH(popMmanueil. [loctpoenue nepesa nepedbopa
2.15 |BapuaHTOB, ONMCAaHUE CTPATETUN UTPBI B TAOJMIHON (hopMe. BEIMTPBINTHBIC U TPOUTPHIITHBIC
IIO3HNIIHHA. BBII/IFpLIH_IHBIC CTpaTeruun

CpencTBa HCKYCCTBEHHOT'O MHTEIUIEKTa. eHTH(UKAIUS 1 TOUCK N300paskeHHi,
pacriozHaBaHMe JIUL. Vcrionp30BaHNE METOA0B UCKYCCTBEHHOTO MHTEIUIEKTA B 00yJaroIuX

2.16
cucremMax. Mcrnonp30BaHHE METOIOB HCKYCCTBEHHOTO MHTEIIIEKTAa B POOOTOTEXHUKE.
WNutepner Beeid. HeiiponHsie cetn
3 AJITOPUTMBI ¥ IPOIPAMMHUPOBAHKE
31 ®opManuzanys NOHATHS alropuT™Ma. MamuHa TelOpHHTa Kak YHUBEpCAJIbHAs MOJEb

BBIYUCIIEHUN

OreHKa CII0)KHOCTH BBIYUCIICHHUH. Bpemst paboThl 1 00beM HCTIONB3YEMOM TaMsTH, UX

3.2 3aBUCUMOCTD OT pa3dMCpa UCXOAHBIX TaHHBIX. OLIeHKa ACHUMIITOTUYECKOU CIIOKHOCTH

' aNTOPUTMOB. AJITOPUTMBI TIOJIMHOMHUATBHOM cltokHOCTH. [lepebopHbie anroput™mel. [Ipumepst
PAa3JIMYHBIX aJITOPUTMOB PCIICHUSA O,[[HOI71 3aaa4u, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDH

OHpe,Z[eHeHI/IC BO3MOJHBIX PE3YJILTATOB pa6OTBI HpOCTeI‘/JIH_II/IX AJITOPUTMOB YIIPABJICHU
3.3 HUCIOJIHUTCIISIMU U BBIYUCIIUTCIIBHBIX aJITOPUTMOB. Onpez[eneHI/Ie HUCXOJHBIX JAaHHBIX, IIPU
KOTOPBIX aAJITOPUTM MOXKET OAaTb Tpe6yeMLIﬁ pe3ybTaTt




3.4

AnropuT™MbI 00pabOTKH HATYpaJIbHBIX YHUCEII, 3aMMCAHHBIX B TTO3UIIMOHHBIX CUCTEMAaX
CUHCJICHHSI: pa30MeHUe 3aIUCH YUCIIa Ha OTJENbHbBIE IIU(PBI, HAXOKACHUE CYMMBI U
npou3BeieHUs UPP, HAXOXKIEHNE MaKCUMATbHOW (MUHUMAIBHOW) ITUDPHI.

[IpencraBienue ymncia B BUJe HA0Opa MPOCTHIX COMHOKUTENEH. AITOPUTM OBICTPOTO
BO3BEACHUS B cTeneHb. [I0MCK MPOCTHIX YKceN B 3aIaHHOM JUANa30He C TOMOIIBIO alTOPUTMA
«penreto IparoceHar

3.5

MHOFOp&SpSI)IHBIC OCJIbIC YKUCiia, 3ada4u JIIMHHOM apI/I(I)MCTI/IKI/I

3.6

S3eik mporpammupoBanus ([lackans, Python, Java, C++, C#). Tumbl JaHHBIX: [[CIIOYNCIICHHBIC,
BEIIECTBECHHBIE, CHMBOJIbHBIE, JTorrnueckue. Bersienus. Croxxueie yciaoBus. LUkiel ¢
ycaoBueM. LIukIibl 1o nepeMeHHOM.

O06paboTka JaHHBIX, XpaHAMKXCcs B (haitnax. TekcToBbie U nBoMUYHBIE (aiinbl. DaiinoBeie
nepemeHHsbIe ((aittoBbie ykazarenu). UYtenue us daitna. 3anuce B daii.

Paz6uenue 3amaun Ha moazanaun. [lognmporpammel (mpoueayps! u GyHkmn). Mcnons3oBaHue
CTaHJIaPTHOM OUOIMOTEKH S3bIKa IPOrPAMMUPOBAHUS

3.7

Pekypcus. PexypcuBHbie mporieaypsl U GyHKIHH. Vcronb30BaHue cTeKa A OpraHu3aiiu
PEKYPCUBHBIX BHI30BOB

3.8

Yucnennsle MeTobl. TOUHOE U MPUOIIMKEHHOE pelIeHHs 3ajaun. YUCIeHHOE peleHne
YpaBHEHUH C TIOMOIIIbIO TOJ00pa napamerpa. YUrcneHHble METO bl pEIICHUs] YPaBHEHUH:
MeToJ nepedopa, MEeToA MOJOBUHHOTO AeneHus. [IpubnmkeHHoe BEIYUCIEHHE JJIUH KPUBBIX.
Boruncnenue miuomazaei puryp ¢ moMoIpio YUCIEHHBIX METOI0B (METO/1 PSIMOYT OJIbHUKOB,
MmeTox Tpamnenuii). [Touck makcumyma (MUHEMYMa) QYHKIUU OAHOM MEPEeMEHHONH METOI0M
IIOJIOBUHHOTO JICJICHUS

3.9

O0paboTka CUMBOJIBHBIX JJAHHBIX. BCTpoeHHBIE (YHKIINY SI3bIKA IPOrPAMMUPOBAHUS JUIS
00pabOTKN CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK: MO/ICYET
KOJINYECTBA MOSABICHUI CUMBOJIAa B CTPOKE, pa30MEHNEe CTPOKH Ha CJIOBA MO MPOOEIbHBIM
CUMBOJIaM, IIOUCK MOJICTPOKU BHYTPH JaHHOM CTPOKHM, 3aMEHA HAUJACHHOM ITOJCTPOKHU HA
APYTYIO CTPOKY. I'eHeparus Bcex coB B HEKOTOPOM al(aBUTe, yAOBIETBOPSIOLINX 331aHHBIM
orpannueHusiM. [IpeoOpa3oBanue yucia B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

MaccuBsbl 1 IOCTIEI0BATEILHOCTH Unce. Boruncnenne 0600IIeHHBIX XapaKTePUCTHK
3JIEMEHTOB MacCHUBa UJIM YMCIIOBOM MOCIEI0BAaTEIbHOCTH (CyMMBI, IPOU3BEICHUS, CPEIHETO
apu(pMeTnyecKoro, MUHUMAIbHOTO U MAaKCUMAJIBHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YAOBJIETBOPSIIOIINX 33IaHHOMY YCIIOBUIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MacCHUBE.
ANTOpUTMBI pabOTHI C AIIEMEHTAMHU MacCHBa C OJJHOKPATHBIM IPOCMOTPOM MAacCHUBA.
CopTupoBka ofHOMEpHOT0 MaccuBa. [IpocTbie METOIbI COPTUPOBKHU (METO/I IMy3bIPhKa, METO/
BbIOOpPA, COpTUPOBKA BcTaBKkamu). COpTUPOBKA CIUSHUEM. BbICTpas copTUpoBKa MaccuBa
(amroputm Quicksort). JIBoruHbIi MOUCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIByMepHbIe MaCCUBBI (MaTpPHULIbI). AITOPUTMBI 00pAOOTKU JBYMEPHBIX MAaCCHBOB: 3all0JHEHHE
JBYMEPHOT'O YMCIIOBOTO MAacCHBa I10 33JaHHBIM IPaBUjIaM, IOMCK JIEMEHTA B IBYMEPHOM
MacCHUBE, BBIYUCIIEHHE MaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JByMEPHOT'O MAacCHBA,
NEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MacCHBa

3.12

CrnoBapu (accolmaTiBHBIC MacCHUBBI, OTOOpaXkeHwHs ). Xom-Tabiuibl. [loctpoenue andaButHo-
YaCTOTHOTO CJIOBaps JJIs 33JaHHOTO TEKCTa

3.13

Crexu. AHanu3 NpaBUIBLHOCTU CKOOOYHOTO BhIpaXkeHUs. Boruncienue apupmMeTnyeckoro
BBIPA)KEHUSI, 3aIMCAHHOTO B MMOCT(PUKCHOH (opme.
Ouepenu. Mcnonp30BaHne ouepeu A1l BpEMEHHOIO XpPaHEHUS TaHHBIX

3.14

Anroputmsl Ha rpadax. [locTpoeHne MUHUMaJIBHOTO OCTOBHOT'O JIEpEeBa B3BEILIEHHOTO
CBSI3HOT'O HEOpUEHTHPOBaHHOTO rpada. KonnuecTBo pa3inuyuHbIX MyTel MEX]ly BEpUIMHAMU
OPMEHTUPOBAHHOT'O ALIMKIMYECKOro rpaga. Anroputm JleikcTpsl




3.15

HepeBbs. Peanusanus nepesa ¢ MOMOIIBIO CCBIIOUHBIX CTPYKTYp. JIBonuHbIe (OMHApHBIE)
nepeBbs. [locTpoenue nepesa 1sl 3aJaHHOTO apU(pMETUYECKOT0 BhIpaskeHHsl. PexypcuBHbIe
anroputMsel 00xoza aepesa. Vcnonas3oBaHue cTeka U odepenu A 00Xoa 1epepa

3.16

JluHaMu4yeckoe IporpaMMUpPOBaHUE KaK METOJ] PELICHHUs 3a1a4 ¢ COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YJIbTATOB. 3a/1a4M, PEIIAEMbIE C TOMOLIBIO JUHAMHUYECKOTO
MPOrpaMMHUPOBAHHUS: BHIYUCIEHUE PEKYPCUBHBIX (DYHKIIMMA, OJICYET KOJIMUECTBA BAPHAHTOB,
3a/1a4d ONTUMU3ALUHI

3.17

[TonsTre 06 00BEKTHO-OPHUEHTUPOBAHHOM porpammupoBanuu. OOBEKTHI U Kiacchl. CBONCTBA
1 MeTobI 00beKkTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0Aa. HKancynauus, HacieqoBaHue, HoaIuMophu3m

NudopmaninoHHbIe TEXHOIOTUN

4.1

Ananus nanHbeix. OCHOBHBIE 33/1a4 aHAJIW3a JaHHBIX: IPOTHO3UPOBAHUE, KiIacCU(UKALINS,
KJIaCTEpU3allMs, aHAJIU3 OTKIOHEHUH. [locaenoBaTebHOCTD pElIeHNs 3a/1a4 aHaIU3a JAHHbIX:
cOOp MepBUYHBIX JaHHBIX, OYUCTKA U OLIEHKA KaueCTBa JAHHBIX, BEIOOD U (WJIK) MOCTPOEHUE
MOJIeNIH, TPeoOpa30BaHKe JAHHBIX, BU3YalIU3alUs 1aHHBIX, HHTEPIpPETaLUs PEe3yIbTaTOB.
[IporpammHsble cpeacta u HTepHET-cepBUCHI 17151 00paOOTKH U MPEICTABICHUS TaHHBIX.
Bbonbmine nanneie. Mammaaoe o0yueHue

4.2

AHau3 JaHHBIX C MOMOIIIBIO AIEKTPOHHBIX TaONIuUIl. Bbuncienue cyMMbl, CpeTHETo
apudmeTrnyeckoro, HanOOJIbIIETO (HAUMEHBIIIET0) 3HAYSHUSI Tuana3oHa. Beraucnenue

KO3 pHIIMEHTa KOPPEISLUH JBYX pAI0B JaHHBIX. [locTpoeHue cToabyaThix, TMHEHYaThIX U
KpyroBbix auarpamm. Iloctpoenue rpapukos pynkuuii. [londop nuuum Tpena, pemenue
3aJ1a4 IPOTHO3UPOBaHus. Pelenne 3aja4 onTUMHA3aMK ¢ TOMOUIBIO 3JIEKTPOHHBIX TaOJIUIY

4.3

JluckpeTruzanus npu MaTeMaTH4€CKOM MOJEIUPOBAHUH HETIPEPBIBHBIX MTPOLIECCOB.
MonenupoBanue IBKeHUS. MogenTupoBaHrue OMOJIOTHYECKUX CHCTEM. MaTeMaTuIecKue
MOJIETIM B 9KOHOMHUKE. BrruucnurenbHble 3KCIEPUMEHTHI ¢ MoeasiMu. O0paboTka
pe3yIbTaTOB dKCIIEpUMEHTa. MeTo1 HAaMMEHBIINX KBaipaToB. OIeHKA YHCIOBBIX TAPAMETPOB
MOJIETTUPYEMBIX 0OBEKTOB U IporieccoB. BoccTaHOBNEHUE 3aBUCHMOCTEl TIO pe3yJibTaTaM
AKCIIEPUMEHTA

4.4

BepositnocTHbie Monenu. Metoast MounTe-Kapio. UMuranimonnoe monenupoanue. CucteMbl
MaccoBOT0 00CTYKUBAHUS

4.5

Tabmmunble (pensiuoHHbIe) 0a3bl JaHHBIX. Tabmuna - mpeacTaBieHue CBEICHUN 00
OQHOTHUIIHEIX 00beKkTax. I1omae, 3amuce. Kimrou tadnuiel. Padora ¢ roToBoM 0a30i JaHHBIX.
3anosHenue 0a3bl JaHHBIX. [loWCK, cOpTUpOBKA U GUIBTpAIUs JaHHBIX. 3apPOCkl HA BBIOOPKY
JaHHBIX. 3aMpOCHI C MapaMeTpaMu. Berauciasiembple oS B 3ampocax.

MHuoroTtabnuunbie 6a3bl TaHHBIX. THITBI CBSA3EH MeX 1y Tabiuiiamu. BHEHMI K104,
[{ernocTHOCTH 6a3bI JaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX

4.6

Texcrosslii nponeccop. CpencTBa NOUCKA U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKYMEHTHI. CHOCKH, oriasienue. [IpaBuia nutupoBaHus
MCTOYHUKOB M 0(OopMIICHUs ONOIHOrpaduecKuX CChUIOK
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