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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 1o wuHMOpMaTHKe Ha YpOBHe CpefiHero oOijero o0Opa3oBaHus [JaéT
TIpe/iCTaB/ieHue O 1efstX, o0iel cTpateruu 00yueHHs], BOCIIUTAHUS U PA3BUTHUs 00ydaromuxcst
cpeactBaMu  yueOHoro mpeamera «VMHdbopmatvka» Ha 0a30BOM ypOBHe, YCTaHAB/IUBaeT
o0si3aTelbHOE TIpeIMETHOE COZiepKaHue, TIPeAyCMaTpUBaeT ero CTPYKTypHUPOBaHHe TI0 paszesiaM
Y TeMaM, OTipe/iesisieT pacrpeziesieH|e ero ro Kiaaccam (roJam U3ydyeHust).

[Mlporpamma 1o uHGMOpPMaTHKe OIpejeNseT KOJMUeCTBEHHble M KaueCTBEHHbBIE
XapaKTepUCTUKM yueOHOTrO MaTepuasa /[ KaKAOro roja W3y4yeHusi, B TOM UHC/Ie /s
COZIep>KaTe/IbHOTO  HAIOJIHEHWSI Pa3HOTO BHUZA KOHTpPOJiA  (ITPOMEXYTOUHOM —aTTecTaldu
00yuJaroIUXCsl, BCEPOCCUMCKKUX MTPOBEPOUHBIX PaboT, roCy1apCTBEHHOM UTOTOBOM aTTeCTal|H).
[TporpaMma 10 WH(OPMAaTHKe SIB/IS€TCS OCHOBOW /JI1 COCTaBJIEHWsS aBTOPCKUX YueOHBIX
MpOrpaMM ¥ yueOHUKOB, TIOYPOUHOT0 TVIAHUPOBAHUS KypCa YUUTEIEM.

VHdopmatrka Ha ypoBHe cpefjHero obiriero o6pa3oBaHusi OTpaXkaer:

" CyL[HOCTh WH(OPMATHUKU KaK Hay4YHOH [AWUCLMIUIMHBI, MU3ydaroljedl 3aKOHOMepHOCTU
TIPOTeKaHHsI M BO3MOKHOCTH aBTOMAaTHM3alMKd WH(OPMALMOHHBIX TIPOLIECCOB B Pa3/IMUHBIX
cucTemax;

" OCHOBHBIe 00/1aCTH TpUMeHeHUs: WH(OPMAaTHKH, TpeXk[e BCcero WH(OpPMalMOHHbIe
TeXHOJIOTHH, yTIpaB/ieHHe U COL[UaNbHYIO cdepy;

®  MeXAUCLMIUIMHAPHBIN XapakTep WH()OPMaTHUKU U MH(POPMALIMOHHOM /1eSITe/IbHOCTH.

Kypc nHbopMaTHKK Ha ypoBHe cpeHero o0IIero oOpa3oBaHUs SIB/SETCS 3aBepIIAIOLUM
3TarioM HeTpepLIBHOM MOATOTOBKY 00yUaromuxcst B 061acti HGOpMaTHKY ¥ MH(GOpPMAaIIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHM, OH OMUPAeTCsl Ha CojiepyKaHue Kypca WH()OPMaTHKH YPOBHS
OCHOBHOTO 001]ero 00pa3oBaHUs U OIBIT TIOCTOSTHHOTO TIPUMeHeHHsT WH(MOpPMaIlMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, /[aéT TeopeTUdeckoe OCMBICTIEHHe, WHTEprpeTalui |
000011I€HIEe 3TOTO OIBITA.

B cozepskanuu yue6Horo nipeaiMera «HGOpMaTHKa» BIIESIFOTCS YEThIPe TeMaTUYeCKUX
paszena.

Pasgen «lJudpoBas TpaMOTHOCTE» OXBaThIBAaeT BOIPOCHI YCTPOWCTBA KOMITBIOTEPOB H
JIPYTHUX 37IEMEHTOB I[U(PPOBOrO OKPY>KEHWS, BK/IOUasi KOMITbIOTEPHBIE CETH, WCII0/Ib30BaHUE
CPEe/ICTB OIEpalMOHHOM CUCTeMbI, pab0oTy B ceTH VIHTEpHET W WCII0/Ib30BaHWE WHTEPHET-
CepBHCOB, MH(POPMALIMOHHYIO 6€30MMacHOCTb.

Pa3gen «TeopeTrueckre OCHOBbI MH(GOOPMATUKKM» BK/IIOUAeT B Ce0st MOHATUHHBIN armapaT
WH(POPMATHKH, BOMPOCHI KOJUPOBaHUs MH(MOpPMAIMK, W3MepeHUs1 WH(POPMALIMOHHOTO 00bEéMa
JIAHHBIX, OCHOBBI a/Ire0pbl JIOTUKU U KOMITBIOTEPHOTO MO/I€/TUPOBAHUSI.

Paszen « AIrOpUTMBI ¥ TIPOrpaMMUPOBaHKEe» HallpaB/IeH Ha pa3BUTHE aJrOPUTMUUYECKOTO
MBIIIJIEHUS], Pa3pabOTKy aaropuTMoB, (OPMHUPOBAHHWE HABBIKOB peajM3allid TpOrpaMM Ha
BbIODAHHOM $3bIKe MPOrPaMMHUPOBAHMsI BEICOKOTO YPOBHS.

Pazgen  «MHdopMalMOHHBIE  TEXHOJOTMHW»  OXBAaTbIBAET  BOMPOCHI  MPUMEHEHUSs
MH(POPMALIMOHHBIX TEXHOJIOTWM, pPeasM30BaHHBIX B TIPUKJIAJHBIX MPOTPAMMHBIX TPOAYKTaX M
WHTepHeT-CepBHCaX, B TOM YWC/e TIPY pellleHWH 3a/au aHa/iu3a JaHHbIX, MCII0/Ib30BaHUe 0a3
JTAHHBIX W 37IeKTPOHHBIX TaOJUIL] [/Is pellieHust TIPUK/IaIHbIX 3a/1ay.



Pe3ysnbTaThl  0©a30BOro ypoBHS U3yueHWs yueOHOro mipeamera «MH(popmaTuka»
OPHEHTHUPOBaHbl B TEPBYI0 ouepe/b Ha OOyl (PYHKI[MOHATBbHYH) TPAMOTHOCTh, MOyYeHHe
KOMIIETEHTHOCTEH /1J1s1 TIOBCe/IHEBHOM >XU3HU U 00111eT0 pa3BuTHs. OHU BK/IIOUAIOT B Ce0S:

" [IOHMMaHHMe NpejiMeTa U ero KJIH4eBbIX BOIIPOCOB;

" yMeHHe pelllaTb TUIIOBble TpaKTUUeCKHe 3aJjaud, XapaKTepHble /il MCII0/Ib30BaHUs
MEeTO/[0B ¥ MHCTPYMEHTapHsl JaHHOTO yueOHOTo MpeMeTa;

" 0CO3HaHWe PAMOK M3yuaeMOoro yueOHOTO rpeJMeTa, OrpaHUYeHHOCTH METO/IOB U
WHCTPYMEHTOB, TUTIMYHBIX CBsI3eld C APYTMMH 00/1acTsIMH 3HaHUSI.

OcHoBHas 1]e/1b U3yueHust yuebHoro npeamera «HpopmMaTrKa» Ha 6a30BOM ypOBHE Jist
YPOBHSI ~ cpefiHero obujero oOpa3oBaHuss — obecrieueHWe [Ja/lbHEWIIero  Pa3BUTHS
MH(POPMALIMOHHBIX KOMIIeTeHIIMd BBIMTYCKHUKA, €ro TOTOBHOCTM K JKM3HM B YCJOBHUSIX
pa3BUBalOILerocsi MHPOPMaLMOHHOTO 0011[eCTBa U BO3pacTarollel KOHKYPeHL[MH Ha PhIHKe TPy/a.
B cBs13u ¢ 3TM u3yueHue nHGopMaThKU B 10 — 11 Kaccax AO/HDKHO 00eCcrieurnTh:

* COpMHPOBaHHOCTb TpPe/CTaBAeHUA O pPOMM HUH(OPMATUKH, HUH(POPMALMOHHBIX M
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM B COBPEMEHHOM 00I11eCcTBe;

* CcOpMHPOBAHHOCTb OCHOB JIOTUUECKOI0 ¥ a/IFTOPUTMUUECKOT0 MBILLIEHHSI;

= chOpMHPOBAaHHOCTb YMEHMM pa3/inuaTh (akTbl U OLIEHKH, CPaBHMBATh OlleHOUHbIE
BBIBO/IbI, BU/IETb UX CBSI3b C KPUTEPUSIMH OL|EHMBAHUSI M CBSI3b KPDUTEPUEB C OMNpeJeneéHHON
CUCTEeMOH IIeHHOCTeH, ITPOBepsITh Ha JOCTOBEPHOCTL M 0000111aTh HH(MOPMALIHIO;

= chOpMHPOBAHHOCTb TIPe/ICTAaB/IeHUA O BJWSHUM WHGOPMAI[MOHHBIX TEXHOJIOTMM Ha
)KU3Hb UejioBeKa B 00IIecTBe, MOHWMaHHe COIMaJbHOTO0, SKOHOMHUYECKOTO, IOJIMTHUeCKOro,
KyJbTYDHOTO,  HODUJWYECKOT0,  TPUPOJHOTO,  SPrOHOMUUECKOTO,  MEJWLMHCKOTO U
b131M0I0rMueCcKoro KOHTEKCTOB MH(GOPMALMOHHbBIX TeXHOIOTH;

" [PUHSTHE MPaBOBBIX U 3TUUYECKUX aCleKTOB MH(POPMAI[MOHHBIX TeXHOIOTU, 0CO3HaHKe
OTBETCTBEHHOCTU JItO/lel, BOBJEUEHHBIX B CO3/[aHHWE U MCIO/b30BaHUe WH(HOPMALMOHHbIX
CUCTeM, pacrpocTpaHeHUe WH(OPMaLIUK;

" COo3/jaHMe YCJAOBUM [Jsi DPa3BUTHS HABLIKOB Y4eOHOW, TIPOEKTHOMW, Hay4yHO-
MCC/IeJOBaTeTbCKOM Y TBOPUYECKOU esATeTbHOCTH, MOTHUBALMK 00yUYaroIuXCsi K CaMOPa3BUTHIO.

Ha u3yuenne nHpopmaTriku (6a30BbIi ypoBeHb) oTBogUTCs 68 uacos: B 10 kimacce — 34 yaca
(1 yac B Hepent0), B 11 knacce — 34 yaca (1 yac B HeZiest0).

Ba3oBblii ypoBeHb M3yuyeHus: MHPOPMATUKK ObOecrieurBaeT TOATOTOBKY OOyuaroL[uxcs,
OpPUEeHTHPOBAHHBIX Ha Te CMeLMaTbHOCTH, B KOTOPhIX MHPOPMALIMOHHbIE TeXHOJIOTHU SIBJISIFOTCS
HeoOXOZAMMBIMU WHCTPYMEHTaMU TPo(eCcCUOHANbHOW /1esITe/TbHOCTH, yYacTHe B TIPOEKTHOW U
VICC/Ie[|0BATe/IbCKOM  /1eATe/IbHOCTH, CBSI3aHHOM C MEXAUCLMIUIMHAPHOM U TBOPUYECKOM
TEeMaTUKOW, BO3MOXHOCTb pellleHusl 3a7au 0a30BOro ypOBHSI CJIOKHOCTU EguHOrO
roCy/lapCTBEHHOI'0 5K3aMeHa 1o MH(OpMaTHKe.

[MocnenoBaTenbHOCTb M3y4YeHUsi TeM B TIpefiesiaX OJHOTO Tojla 00ydyeHHUsI MOXKeT ObITh
M3MeHeHa 10 yYCMOTPEHWI0 YuuTess TIpYM TOATOTOBKe paboueil mporpaMMmbl U TOYPOYHOTO
TIJIAaHUPOBAHMUS.



COJEPXAHUE OBYYEHUSA
10 K/ITACC

ITudpoBasi rpaMOTHOCTH

TpeboBaHus TeXHUKHU 0€30MAaCHOCTH U TUTMEHbI TIPH PaboTe C KOMITbIOTEPAMH U JPYTUMHU
KOMIIOHeHTaMH 1[U(POBOTO OKPY>KEeHUSI.

[TpuHIMIBl paboThl KOMITbIOTEpA. [lepcoHa/bHBIA KOMITbIOTED. BbIOOp KOHGMUTYparuu
KOMIIbIOTepa B 3aBUCUMOCTH OT pelllaeMbIX 3afiau.

OcHOBHble  TeHJEHIIMM Pa3BUTHS KOMIIbIOTEPHBIX TexHoJyioTud. IlapasienbHbie
BbIUMC/IeHUs. MHoromnpoiieccopubie cucrteMbl. CyrnepkoMITbioTepbl. MUKPOKOHTPOJ/UIEPHI.
Pob6oTu3rpoBaHHbIe POU3BO/ICTBA.

[TporpaMMHOe obecrieueHre KOMITbIOTEPOB. BHBI MpOrpaMMHOrO obOecrieueHUs U UX
Ha3HaueHHe. OcOOeHHOCTH MPOrpaMMHOT0 obecrieueHst MOOMTBHBIX yCTPOiCTB. OnepaliioHHast
cucrtema. [loHSTHE O CUCTEMHOM aJMUHUCTPUPOBAHUM. WHCTansLUs U JJeUHCTaISLUS
MIPOrPaMMHOTO 00ecTieueHusl.

daiisoBas cuctema. I[Touck B daityioBoit cricreMe. OpraHu3aiysi XpaHeHHsT U 00paboTKU
JAHHbIX C WCII0/Ib30BaHUEM WHTEepPHeT-CepBUCOB, OOauHBIX TEXHOJIOTHH U MOOUIbHBIX
YCTPOUCTB.

[Tpuk/asiHbIe KOMITBIOTEPHBIE TIPOTPaMMBbI [IJisi PellieHHsI TUTIOBBIX 3a/lay 110 BLIOpAHHOM
crietpanu3alyu. CUCTeMbl aBTOMAaTU3UPOBAHHOTO TTPOEKTUPOBAHUSI.

[TporpammHoe obGecrieueHue. JIMiieH3UPOBaHUe MPOrPaMMHOT0 obecrieueHUst U IUPPOBBIX
pecypcoB. IlporipuetapHoe u cBOOOAHOe TIporpaMMHoe obecrieueHre. Kommepueckoe u
HEKOMMEpPUECKOe WCII0/Ib30BaHWe TIPOrpaMMHOr0 obecrieueHWss W LU(GPOBBIX PECYPCOB.
OTBeTCTBEHHOCTb, YyCTaHaB/IMBaemasi 3aKOHOJAaTeabCTBOM Poccuiickonn @Pepepauuu, 3a
HerpaBOMEePHOe UCI0/Tb30BaHKe TIPOrpaMMHOT0 obecrieueHHst U [U(POBBIX PeCypCOB.

Teopernueckune 0CHOBbI HH(OPMaTUKHU

WNudopmariiys, JaHHble W 3HAHUSA. YHHBEPCAJbHOCTh [AWCKPETHOTO Tpe/CTaB/IeHus
vHbopMaluu. [JBonuHOe KoipoBaHue. PaBHOMepHbIe Y HepaBHOMePHbIe KO/bl. Y cioBre @aHo.
[Mogxoabl K wu3MepeHuto uHbopMarmu. CyiHOCTE 00BEMHOTO (anaBUTHOrO) MOAXOZA K
W3MepeHuI0 MHQOpPMalliK, ompeziesieHre OWTa C TOUKHM 3peHHs aahaBUTHOTO IMO/AX0[a, CBA3b
MeXAy pa3MepoM andaBuTa W HHGOPMALMOHHBIM BeCOM CHMBO/A (B TIPeATIONOKEeHUH O
PABHOBEPOSITHOCTH TIOSIBJIEHUSI CHMBOJIOB), CBSI3b MEX/y eUHUIIAMU HM3MepeHUs: UH(POopMaLiu:
our, Oarit, Kb6aiit, Mbaiit, I'6atiT. CyII[HOCTh COZIep>KaTe/IbHOTO (BEPOSATHOCTHOIO) TIOAX0/a K
v3MepeHur0 HHGopMal[uH, orpe/iesieHre OUTa C TIO3ULIMU COZIep>KaHUsI COOOIIIeHuUs.

WudbopmariionHbie mpoiiecchl. Ilepegaua wHdopMaliuu. VICTOUHUMK, TPUEMHMK, KaHas
CBSI3U, CUTHa/, KojAupoBaHue. VckakeHrne vH(opmaiuu Tipu mepefave. CKOPOCThL Tepejauut
JIAHHBIX TI0 KaHaay CBs3U. XpaHeHue WH(opmaiuu, 06bém namsard. ObpaboTka nHboOpMaIn.
Buabl 06paboTkyv uWH(OpMaLUU: TO/JyueHHe HOBOTO COJep)KaHus, Hu3MeHeHHe (OPMbI
ripeicTaBieHus: uH@opmaiuu. [Touck nHbopmaluu. Posib nHGOpMaliuM U WHOOPMaI[MOHHBIX
TIPOLIECCOB B OKPY’KAIOLL[eM MHUDe.

Cuctembl. KoOMIMOHEHTbI cHUCTeMbl W WX B3auMofelcTBhe. CHCTeMbI YIIpaBJeHUs.
YmpaB/ieHre Kak WHGOPMaIMOHHBIHN nporijecc. OOpaTHasi CBSI3b.



Cucrembl curcsieHdsl. Pa3BépHyTasi 3amMCh Le/IbIX M JIPOOHBIX YMCes B TTO3MLIMOHHBIX
cucrtemax cuucieHus. CBOMCTBa MO3WLMOHHOW 3alMCH UYMC/Ia: KOJMUECTBO LU(p B 3amucH,
TIPU3HAK [IeIMMOCTA YMC/Ia Ha OCHOBaHME CUCTEMbI CUMC/IeHHs. ANTOPUTM IlepeBoja Liesioro
yrcaa U3 P-u4yHOM crCTeMbl CUMC/IeHUs B IeCITUYHYI0. AJITOPUTM TlepeBo/ia KOHeuHol P-nuHoi
Ipo0H B IeCATUUHYIO. AJITOPUTM TIepeBOo/ia LIe/I0T0 YKC/a U3 IeCITUIHOW CUCTeMbI CUMC/IEHUS B
P-nunyto. /IBoryHasi, BOCbMepryYHasi U 1l1eCTHa/illaTepUuyHasi CUCTeMbl CUMCJIeHMs], TIePeBOJ, Urcesl
MeXJy 3TUMH cucTeMaMy. ApudMeTruyeckue orepalyy B MO3ULMOHHBIX CUCTeMax CUMC/IeHHsI.

[IpencraBiieHue 11e/IbIX U BellleCTBEHHbIX YKUCe B NaMsSITH KOMIbIOTepa.

KogupoBanue TekctoB. KoaupoBka ASCII. OpHobaliTHbie KoAaupoBKU. CTaHAapT
UNICODE. KoaupoBka UTF-8. Onpeznenenve WHGDOPMAIIMOHHOTO 00BbEMAa TEKCTOBBIX
COO0011[eHUH.

KopmvpoBanue wu3obpakeHuid. OuleHka MHGOpPMalMOHHOTO 00bEMa  pacTPOBOTO
rpaduueckoro n3o6pa’keHusi IpH 3a/JaHHOM pa3pelleHUd U r1yorHe KOJUPOBaHUs 1[BeTa.

KopvpoBanue 3Byka. OrneHkKa HWH(GOPMALMOHHOTO 0OBEMA 3BYKOBBIX [JAHHBIX IIPU
3a/lJaHHbBIX YaCTOTe AUCKPeTHU3aLU U pa3psJHOCTA KOAUPOBaHUSI.

Anrebpa norukd. BbickasbiBanus. Jloruueckwie omepaiid. Tabmuilbl WCTUHHOCTH
JIOTHYEeCKMX Ofepaliii  «JU3BIOHKIHS», «KOHBIOHKIHUSI», «HWHBEPCHUS», «UMIUIUKALSI»,
«9KBUBaJ/IeHL[Us1». Jlornueckye BbIpa)KeHUs. BblunciieHre J0ruueckoro 3HaueHusi COCTaBHOTO
BbICKa3bIBaHUsl TIPYU M3BECTHBIX 3HAUEHUSIX BXOASIMX B HEro 3/eMeHTapHbIX BbICKa3bIBaHUM.
Tabnuibl UCTUHHOCTH JIOTUYECKUX BBIpDAKeHWH. Jlorvuueckwe orepaljui W Orepaljuv Haj
MHO>KeCTBaMH.

[Tpumepsl 3aKOHOB anreOpbl JOTMKW. OKBHBa/leHTHbIe TpeoOpa3oBaHMsl JIOTUYEeCKHX
BeIpaKeHuH. Jlornueckre ¢yHKUuH. [TocTpoeHre IOrHUecKoro BeIPaKeHHs! C JaHHOM Taburei
UCTUHHOCTH. Jlornueckue s/eMeHThl KoMibioTepa. Tpurrep. Cymmarop. IlocTtpoeHue cxeMsl Ha
JIOTUUECKUX 3JIeMeHTaxX IO JIOTUUeCKOMY BbIp&KeHHIO. 3alMChb JIOTUYEeCKOTO BbIpaXKeHHUsl 10
JIOTUYECKOU CXeMme.

HHdopMmaliuoHHbIe TeXHOJIOTHUH

TexcToBeli niporjeccop. PegakTripoBanue u ¢opmarvpoBanue. [IpoBepka opdorpaduu u
rpammaTuKy. CpeZicTBa OMCKA U aBTO3aMeHbl B TEKCTOBOM IpoLieccope. Mcrnop30BaHue CTUIeH.
CTpyKTypHUpOBaHHbIE TEKCTOBbIe AOKyMeHTbl. CHOCKHM, orsaBieHue. OO6siauHble CEpPBHUCHI.
KosnektnBHasi pabora ¢ [JOKyMeHTOM. VIHCTPYMEHTBbI peLleH3UpOBAaHUSI B TEKCTOBBIX
nipoijeccopax. [lenoBas nepernricka. Pedepar. [IpaBuia UTUPOBaHUS HCTOUHUKOB U 0(hOopMIIeHHS
oubmorpadryeckux ccbuiok. OdopmieHre CrMCKa JTUTEePaTYPhI.

BBoj, n300pakeHWI C MCIOIb30BaHUEM Da3IMUHbIX LUPPOBLIX yCTPOUCTB (LM(MPOBBIX
¢oToarimnapaToB 1 MUKPOCKOTIOB, BH/leOKamMep, CKaHepOB U APYTUX yCTPOMCTB.). I'paduueckuii
penakTop. Obpabotka rpaduueckux o06bekToB. PacTpoBasi U BekTopHasi rpaduvka. dopmatbl
rparueckux (haisos.

O6paboTka n306pa’keHust U 3ByKa C UCIO/Ib30BaHHeM UHTePHeT-TIPUI0KEeHUH.

Mynstumenra. KommbroTepHble Tipe3eHTauud. Vcrnonb3oBaHue — My/IbTUMeEIUHMHBIX
OHJIaMH-CEePBHUCOB [I/Is1 pa3pab0TKHU TIpe3eHTalUi TTPOEKTHBIX PaboT.

[TpUHLIUIIBI TOCTPOEHUS U peAaKTUPOBaHUs TPEXMEPHBIX MOJe/ei.



11 K/TACC

ITudpoBasi rpaMOTHOCTH

[TpyHLMIIBI MOCTPOEHMUsT U arrapaTHble KOMIIOHEHTbl KOMIIbIOTepHbIX ceTel. CeTeBble
ripotokosbl. Cetb MHTEpHeT. Afjpecauus B cetd IHTepHeT. CrcTeMa JOMeHHbIX UMEH.

Be0b-caiit. Beb-cTpanuria. B3aumogeiictBre Opay3epa ¢ BebG-cepBepoM. [nHamudeckue
cTpaHuribl. Pa3paboTka WHTepHeT-TIpUIoKeHnH (caiitoB). CeTeBoe XpaHeHHe JJaHHBIX.

Bugel gestensHoctT B cetT WHTrepHeT. CepBuchkl WHTepHeTa. ['eonHbopMaliioHHbIE
cucTeMbl. ['e0sOKalMOHHBIE CEPBUCHI PeajibHOrO BpPeMeHH (HarpuMep, JIOKAL[Us MOOUIBHBIX
Tene)OHOB,  OIpefie/ieHWe  3arPy’KeHHOCTW  aBTOMarucrpasied),  UHTEPHET-TOPIOBJf,
OpoHHpOBaHWe OU/IETOB, TOCTHUHMII.

l'ocynapcTBeHHbIE 3/1€KTPOHHBIE CEPBUCHI M yCiayrd. ColuanbHble CeTH — OpraHu3alus
KOJIJIEKTUBHOTO B3aUMO/IeMCTBUSI M 0OMeHa ZiaHHbIMUA. CeTeBOM 3THKeT: TIpaBW/a TMOBe/leHus B
kubepripoctpaHcTBe. [Ipobsiema MOAJMHHOCTU — TOMyuyeHHOW uHGpopMald. OTKpbIThIe
obpa3oBaTesibHbIe PeCcypChl.

TexHOreHHbIe ¥ 5)KOHOMUUECKUE yTPO3bl, CBSI3aHHbIE C UCI10J/Ib30BaHHEeM MH(OPMaL[MOHHO-
KOMMYHMKAIJMOHHBIX TeXHo0rui. O6b1iue po06/ieMbl 3aIuThl HHGOpMAaI[ii U NHGOOPMAaLMOHHOM
6e3omacHoctu. CpezcTBa 3aluThl MHGOPMAIMM B KOMITbIOTEPAX, KOMITBIOTEDHBIX CETSX M
aBTOMaTU3UPOBAHHBIX MHPOPMALMOHHBIX crcTeMaX. [IpaBoBoe obecrnieueHre MHGOPMAIIMOHHOMN
6e30macHOCTH. [MpenoTBpalljeHe  HeCAHKUMOHUPOBAHHOIO  JOCTynma K JIMUHOM
KOHGbHUeHITMATbHOW MH(OPMAaIMK, XpaHAIelHcs Ha MepCOHATLHOM KOMIbIOTEpe, MOOHUIBHBIX
ycTpoiictBax. BpeznoHocHoe miporpamMMHOe ofecrieueHre | Crocobbl GOppOBI € HUM.
AHTUBUpYCHBIe miporpaMMmbl. OpraHuszalys JIAYHOTO apxuBa HHGopmauuu. PesepBHoe
KornupoBaHue. [laposibHas 3aluTa apxyBa.

NudbopmalivioHHble TeXHOIOTUU U TIpodeccroHanbHas AesTebHOCTb. VHbopMaliioHHbIe
pecypchl. Llnudposas skoHoMMKa. VIHGOpMalLMoHHas Ky/IbTypa.

TeopeTnueckue 0CHOBbI HH()OPMAaTHKH

Mopgeru u  mogenvpoBaHue. llenmn  mogenvpoBaHusi.  CoOTBETCTBUE — MOZENU
MoZieTMpyeMomMy 00beKTy WK rporieccy. Popmanu3arusi MpUKIaJHbIX 3a/ad.

[IpesncTaBnieHrie pe3y/bTaTOB MOJENMPOBAHUS B BUZE, YAOOHOM /sl BOCIIPUSITHS
yesioBeKOM. ['pachrueckoe rpe/icTaB/IeHUEe JAHHBIX (CXeMbI, TabMILIbI, TPadUKH).

I'padbi. OcHOBHBIe MOHATHS. Bujpbi rpadoB. PeliieHre aropuTMUUecKuX 3a/iad, CBSI3aHHbIX
¢ aHa;m3oM rpadoB (MIOCTpOeHUe ONTUMAJBHOTO MyTH MeX/y BepIIMHaMu rpada, onpezesieHue
KOJIMUeCTBa pa3/IMuYHbIX [yTel MeXXy BepliMHaMy OPMEeHTUPOBAHHOI'O al[uK/IM4ecKoro rpaga).

[epeBbs. buHapHOoe fepeBo. [IMCKpeTHbIe UTPbl JBYX WIPOKOB C TOJHOW WH(OpMaLMen.
[MocTpoeHue fepeBa rnepebopa BapUaHTOB, OIMMCAHWE CTpaTerdu Wrpbl B TabauuHOW (opme.
BbIvrpeiiiiHble cTpaTeruu.

Vcnonb3oBanue rpadoB U JjepeBbeB TP OMMCaHUK 00BEKTOB U MPOLIECCOB OKPY’KakoIIlero
Mupa.

AropuTMBI 4 IPOrpaMMHPOBaHHe

OmnpezieneHrie BO3MOKHBIX pe3yJbTaTOB PabOThI MPOCTEUIINX aJTOPUTMOB YIIPABJIEHUS
VICTIOJTHUTENISIMA U BBIUMC/UTEIbHBIX anropuTtMoB. OrmipefjesieHWe WCXOJHBIX [aHHBIX, TIPU
KOTODBIX aJIFOPUTM MOXKET AaTh TpeOyeMblil pe3ysibTar.



OTarbl pellieHus 3a/a4 Ha KomnbioTepe. S13bIK mporpamMupoBanus (ITackans, Python, Java,
C++, C#). OCcHOBHBIe KOHCTPYKLMH A3bIKa NPOrPaMMUPOBaHMs. THUIbI JaHHBIX: 1|eJI0YUC/IeHHbIE,
BellleCTBEHHbIe, CHMBOJIbHbIE, Jloruueckre. BerBnenus. CocTaBHble ycioBus. LUKIbBI €
ycnoBueM. LIuksbl o iepemeHHOM. Vicnonb30BaHye Tab/HL] TPaCCUPOBKH.

Pa3paboTka 1 TporpaMMHasi peasu3alisi arTOpUTMOB PeLIeHHs] TUTIOBBIX 3a/jau 6a30BOro
ypoBHsi. Ilpumepsl 3azau: ajropuTMbl 00pabOTKM KOHEUHOM UYKC/IOBOM TIOC/Ie0BATeNbHOCTH
(BbIUMC/IEHHE CYyMM, TpOW3BeJleHUid, KO/JIMYecTBa 3/IEMEHTOB C 3a/laHHbIMU CBONCTBaMH),
a/ICOPUTMBbI aHa/lM3a 3arucHu uuces B TIO3ULIMOHHOM CHCTeMe CUMC/IeHHs], alfOPUTMbI pelleHUs
3a7lay MeToZoM Tepebopa (TMOMCK HaubOJIbILET0 OOIIEero JeuTessl AByX HaTypaJbHBIX UHCET,
TIPOBEepPKa YKcjia Ha MPOCTOTY).

O6paboTKa CMMBOJIBHBIX [JaHHBIX. BCTpoeHHbIe PYHKIMH sI3bIKa TIPOrPaMMUPOBAHUS ISt
00paboTKH CUMBOJIbHBIX CTPOK.

TabnmuHble BeJUMUMHBI (MAacCUBBI). ANTOPUTMBI pabOThl C 37eMeHTaMHd MacCHBa C
OJJHOKPaTHBIM MPOCMOTPOM MacCHBa: CYMMHPOBaHHe 3/IeMEHTOB MacCUBa, MOJCYET KOJIMYeCTBa
(CyMMBI) 37€MEHTOB MacCHBa, Y/OBJIETBOPSAIOIIMX 3aJ@aHHOMY YC/JIOBUIO, HaXOXK[eHHe
HauboJibIIIero (HauMeHbIIIero) 3HaueHus 37IeMeHTOB MacCHBa, HAX0K/IeHHe BTOPOTO 110 BeJTMUMHe
HauOo/bIlero (HauMeHbIIIero) 3HaUeHUs], JIMHEeHHBIN TTOMCK 3/IEMeHTa, TiepeCcTaHOBKa 3JIEMEHTOB
MaccHBa B 00paTHOM MOpSiZIKe.

CopTrpoBKa oHOMepHOro MaccuBa. [IpocTble MeTOZbl COPTUPOBKU (HaripuMep, MeTO[,
y3bIpbKa, MeTOZ, BbIOOpa, COPTUPOBKA BCcTaBKaMu). [ToArporpamMmel.

NudopmaliiuoHHbIe TEXHO/IOTUH

Ananu3 faHHbIX. OCHOBHBIE 33/lauM aHaM3a JJaHHbIX: POrHO3MPOBaHKe, KlacCU(UKaLus,
K/lacTepr3aliys, aHa/inu3 OTKIoHeHu#. [locieoBaTe/lbHOCTL pellieHusl 3aZjau aHaiv3a JaHHbIX:
cOOp MEepBUUHBIX JAHHBIX, OUMCTKA W OIleHKa KauecTBa [JaHHBIX, BBIOOD W/WIM TOCTPOEHHE
MO/1eJd, peoOpa3oBaHKe JaHHBIX, BU3ya/ln3alysl JaHHBIX, UHTEPIIPeTalvs Pe3y/IbTaToB.

AHanu3 [aHHBIX C TIOMOIIBIO 37IEKTPOHHBIX Tab/uil. BbIUKC/ieHWe CyMMBbI, CPeIHEro
apru(MeTHUeCcKoro, HaubOJIbIIIero ¥ HauMeHbIIIero 3HaueHuH Tuara3oHa.

KommnbloTepHO-MaTeMaThyeckue  MoJield.  JTarbl  KOMITbIOTEPHO-MaTeMaTHueCcKoro
MOZIeIMPOBaHMsS: TIOCTAaHOBKA 3aZiauM, pa3paboTKa MoOJe/id, TeCTHPOBAaHWE MO/,
KOMIbIOTEPHBII 3KCIIepPUMeHT, aHa/Iu3 pe3y/IbTaTOB MO/e/TMPOBaHMSI.

YucsieHHOe pellieHre YpaBHeHHI C TOMOLIBIO 1o00pa rapameTpa.

Tabmunble (pensiMoOHHbIE) 6a3bl AaHHBIX. TabmMila — TpejCcTaB/eHHe CBeJeHUH 00
OJHOTUIHBLIX 0OBekTax. Ilose, 3ammch. Kiou Tabimipl. PaboTa ¢ rotoBoii 0a30ii JjaHHBIX.
3arosiHeHHe 6a3bl JaHHbIX. [TOMCK, COPTUPOBKA U (UIbTpaLMs 3anuceid. 3ampockl Ha BbIOOPKY
JJaHHBIX. 3aMpOCkI C TTapaMeTpamMu. BeIunciisieMbie T0/Is B 3aripocax.

MHoroTtabmuuHble 6a3bl  JaHHbIX. TuMbl CBs3eld MexAy TabnuiiaMu. 3ampochkl K
MHOTOTa0/TMUHBIM 6a3aM JaHHBIX.

CpezcTBa MCKYyCCTBEHHOT 0 MHTe/IeKTa. CepBHChI MAallIMHHOTO TIepPeBO/ia M paclio3HaBaHUs
ycTHOM peun. MieHTU(UKAaLIYs U TTIOUCK M300pa’keHuH, pacrio3HaBaHue yiui]. Camoobyuaroryecs
cucteMbl. VICKyCCTBEHHbIM HHTe//IEKT B KOMIIBIOTEDHBIX Urpax. VIcrnonb3oBaHWe METO/0B
WCKYCCTBEHHOTO WHTe/JleKTa B oOyuarommx  cuctemax. Vcriosib30BaHMe — MeTO/IOB
WCKYCCTBEHHOTO HWHTe/IeKTa B poboToTexHuKe. VHTepHeT Belrjeil. [lepcrieKTHBBI pa3BUTHS
KOMITbIOTE@PHBIX UHTE//IEKTYa/IbHbIX CUCTEM.



IVIAHUPYEMBIE  PE3Y/JIBTATBI OCBOEHWS  IIPOTPAMMBI  IIO
NHO®OPMATUKE HA VYPOBHE CPEJHEIO OBIIETO OBPA3OBAHUS
(FA30BbIl YPOBEHD)

JINMHHOCTHBIE PE3YJ/IbTATDBI

JINYHOCTHBIE Pe3yJ/IbTaThl OTPa)KAalOT TOTOBHOCTb W CIOCOOHOCTH  OOyuaroI[uxcst
PYKOBO/ICTBOBaThCsl CHOPMUPOBAHHOM BHYTPEeHHEH MO3UIMel JIMYHOCTH, CUCTEMOM 1eHHOCTHBIX
OpPHWEHTAlWii, TIO3UTUBHLIX BHYTPEHHUX YOEXIEeHWUH, COOTBETCTBYIOU[UX TPaJUIIMOHHBIM
LIeHHOCTSIM POCCHICKOTO 0011[eCTBa, paclIMpeHye KM3HEHHOTO OITbITa U OIbITa /IesATeTbHOCTH B
mpoliecce  peajM3allMid  CpeACTBaMM  yueOHOro  TipeJjMeTa OCHOBHBIX  HarlpaBJIeHUMN
BOCITUTATe/TbHOM [JiesITelbHOCTH. B pe3ysbTaTe M3yueHUss WH)OPMATHKK Ha YPOBHE CPeJHEro
obmiero obpa3oBaHus y oOyudatorjerocsi 6yayT chopMHPOBaHbI CieAyIOIe JTUUYHOCTHBIE
pe3y/bTaThl:

1) rpa)k/JaHCKOr0 BOCIIUTAHUA:

OCO3HaHWEe CBOMX KOHCTUTYLIMOHHBIX TMpaB W O00s3aHHOCTel, yBa)keHHe 3aKOHa W
TIpaBOTIOPsIIKA, COOJIFOZIeHHe  OCHOBOTIOJIAralLMX HOPM  WHGOPMALMOHHOTO TipaBa |
MHGbOPMaI[MOHHOH 6e3011aCHOCTH;

TOTOBHOCTb TIPOTHUBOCTOSITb WJEOJIOTMMA JKCTPEMH3Ma, HalMoHa/iu3Ma, KceHohobuwu,
JUCKPUMHUHALIMK TI0 COLMA/bHBIM, PEJIMTMO3HBIM, PaCOBBIM, HAl[MOHAJbHBIM IPHU3HAKaM B
BUPTYya/IbHOM TIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

[[eHHOCTHOe OTHOIIIEHHe K MCTOPUYEeCKOMY HaC/Ie[Hi0, JOCTWXKeHUsIM Poccuu B Hayke,
WUCKYCCTBe, TEXHOJIOTUSAX, TIOHUMaHWe 3HaueHWs WHMOPMATHKU KaK HayKu B JKU3HU
COBpPeMeHHOr0 00I11ecTBa;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

cpopMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHHUSI, ITUUYECKOTO TIOBe/IeHMST;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIE PEIIeHUs, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM UKCJ/ie B ceTH VIHTepHeT;

4) 3cTeTH4eCcKOro BOCIUTAHNA:

3CTeTUUECKOe OTHOIIeHWe K MHpPY, BK/IHOUas 3CTETUKY HAy4YHOTO U TEeXHUYECKOTO
TBOPUECTBa;

CMOCOOHOCTh BOCIIPUHMMATh pa3/MuHble BU/bI UCKYCCTBA, B TOM UHC/Ie OCHOBaHHbIE Ha
WCTI0/TIb30BaHUM UH(MOPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢u3uUecKoro BOCIUTAHMSA:

c(opMHUPOBAHHOCTH 3/J0POBOT0 M 6e301acHOro oOpasa )KU3HHU, OTBETCTBEHHOT'0 OTHOILIEHUS
K CBOEMY 3/J0POBbIO, B TOM UMCJIe U 3a CUET cob/TtofieHurs: TpeboBaHMid 6e30macHOM SKCTUTyaTaluu
cpeACTB MHPOPMALIMOHHBIX U KOMMYHUKAL[MOHHBIX T€XHOJIOTH;

6) TPy/10BOr0 BOCIIMTaHUS:

TOTOBHOCTB K aKTUBHOMU /1eSITe/IbHOCTH TeXHOJIOTHYeCKOM U COLIMaIbHOM HarpaB/IeHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATh U CAMOCTOSITE/IHO BBITOJIHSATE TAKYO /1eSTe/IbHOCTh;

vHTepec K chepaM npodecCUOHATBLHOM JesiTeTbHOCTH, CBsA3aHHBIM C WHGOPMAaTUKOM,
NpOrpaMMHPOBaHUeM U WH(GOPMAIIMOHHBIMM TEeXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTYKEHUSX



MH(OPMATUKKA M HAy4YHO-TEXHMUUYECKOTO IpPOrpecca, yMeHHWe COBepIIaTh OCO3HAHHBIA BBIOOD
Oyay1ieii mpodeccu v peanr30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJ/IaHbI;

TOTOBHOCTb M CITIOCOOHOCTH K 0Opa30BaHMI0 M CaMOOOPa30BaHUIO Ha TPOTSHKEHWU BCeH
YKU3HU;

7) 3KO/I0TUYeCKOr0 BOCIIUTAHHUSA:

0CO3HaHMe T7100a/TbHOTO XapaKTepa SKOJIOTHUeCKUX Mpo0b/ieM U MyTel WX pelleHus], B TOM
Yucse C y4éTOM BO3MOYKHOCTeH MH(OpMallMOHHO-KOMMYHUKALIMOHHBIX TeXHOIOTUM;

8) 1leHHOCTH HAYYHOT0 MO3HAHMSA:

Cc(OpMHUPOBAHHOCTL MMPOBO33peHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHsl UHGOPMATHUKH, [JOCTH)KEHHSIM HayuyHO-TeXHUUeCKoro rporpecca U 0OIecTBeHHOMN
TIPAaKTHKH, 38 CUET TIOHUMaHUsl POJid MH(GOPMALIMOHHBIX peCcypCcoB, HH(GOPMAaLIMOHHBIX MPOL[eCCOB
Y UH(OPMALIMOHHBIX TeXHOJIOTHM B YCIOBUIX LIM(PPOBOU TpaHC(OPMAaLIMA MHOTUX C(ep >KU3HU
COBpeMeHHOro 00111ecTBa;

OCO3HaHHe LIeHHOCTH Hay4YHOH [|esiTeJIbHOCTH, TOTOBHOCTb OCYLLeCTB/IATH IPOEKTHYIO U
UCCJIe/l0BaTe/bCKYIO [esTe/IbHOCTh MHAWBUYaIbHO U B TPYIIIIe.

B nponecce [OCTW)XKeHHsI JIMYHOCTHBIX Ppe3y/bTaTOB OCBOEHMs IIPOrpamMMbl 10
uHdopmaTike y  0oOyuarolUXCsi ~ COBEpLUIEHCTBYETCS  SMOLIMOHANbHBIA  WHTEJIEKT,
Tripe/irio/iararouii chopMUpPOBAHHOCTD:

caMopery/MpoBaHus, BK/IHOYAKOLero CaMOKOHTPOJIb, yMeHHe IPYHUMAaTh OTBETCTBEHHOCTh
3a CBOE T0Be/ieHHre, CTIOCOOHOCTh aJjaNTHPOBAThHCS K SMOLIMOHAbHBIM U3MEHEHHUSIM U TIPOSIBJISITh
T'MOKOCTB, OBITb OTKPBITHIM HOBOMY;

BHYTpPeHHell MOTHMBaL|UM, BKJ/IIOUAlOlllell CTpeM/ieHHe K JOCTH)KEHMIO LieJId U YCIiexy,
ONTUMM3M, UHULIMaTUBHOCTh, yMEHHe [1elICTBOBaTh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIIAaTHH, BK/IIOUYAKOL[ed CIIOCOOHOCTh TOHMMAaTh SMOLIMOHANTBHOE COCTOSIHHE JIPYTHUX,
YUUTBIBATE €r0 TIPA OCYIIeCTBJIEHWHM KOMMYHHUKAL[M, CIOCOOHOCTb K COUYYBCTBHIO W
cornepeXUBaHUIO;

COLMA/IbHBIX HABBIKOB, BK/TIFOUAIOIUX CIIOCOOHOCTH BHICTPAWBAaThb OTHOIIEHUS C JPYTUMH
JIOIbMH, 3a00TUTHCS, TIPOSIB/ISATE UHTEPEC U pa3pellaTb KOH(IUKTHL

METAIIPEJMETHBIE PE3YJ/IbTATDI

B pe3synbTaTe u3yueHuss uHGOOPMAaTHKM Ha ypPOBHe CpegHero o0ijero obpa3oBaHUs Yy
obyuarorjerocss OyayT copMUpPOBaHbI ~MeTarpeJIMEeTHbIE pe3y/bTaThl, OTPAKEHHBIE B
YHUBEPCA/bHBIX YUeOHBIX /IeHCTBUSX, a UMEHHO: T03HaBaTe/lbHbIe YHUBEpPCa/lbHble yueOHbIe
JEeNCTBUS, KOMMYHMKaTHBHBbIe  YHHBepCa/libHble  yueOHble  [eWCTBUS,  pery/sTUBHbIE
yHUBepcabHble yueOHbIe 1efiCTBYUS, COBMeCTHasl JesITe/TbHOCTb.

ITo3HaBaTe/IbHbIE YHHBEPCA/TbHbIE yUeOHbIe e CTBUs

1) 6a3oBbIe JIOrHUECKHe JeHCTBUA:

CaMOCTOSITe/IbHO (OPMY/IMPOBaTh W aKTyaJu3upoBaTh TMpobieMy, paccMaTpuBaTh eé
BCECTOPOHHE;

yCTaHaB/IMBaTh CYIeCTBeHHbBIN MTPU3HAK UM OCHOBAHUS /IJ1s1 CDaBHEHUsI, KIacCU(pUKaLA U
0000111eHMS;

OTIpe/IesISATh LI/ JIesITe/TbHOCTH, 3a/IaBaTh TlapaMeTphl M KPUTEPUH UX JOCTHKEeHHS;

BBISIBJ/IITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B PACCMaTPHUBAEMBbIX SIBJIEHUSIX;



pa3pabaTkIBaTh IJIaH PeIeHust MPo0/ieMbl C YUETOM aHa/IM3a UMEROIIUXCsl MaTepUabHbIX U
HeMaTepHabHbIX PeCypPCOB;

BHOCUTb KOPPEKTUBBI B [eSITe/IbHOCTb, OL[eHMBaTh COOTBETCTBHE De3yJIbTaTOB LieJisiM,
OLIeHHMBAaTh PUCKU MOC/Ie/[CTBUN /leaTeTbHOCTH;

KOOD/IMHUPOBaTb W BBITIOJHATL PabOTy B YCIOBUSIX pPeabHOTO, BUPTYa/JbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBaThb KPEATHBHOE MBIIIIEHUE TIPU PeIIeHUH XKU3HEHHbBIX MTPo0JIeM.

2) 0a3oBbIe HCC/IeI0BATe/IbCKHe e CTBHs:

B/Ia/IeTh HaBbIKAMU yueOHO-MCC/Ie[J0BaTeIbCKOM U TPOEKTHOMW [1esTe/TbHOCTH, HaBbIKaMH
paspelieHusi pob/ieM, CrIoCOOHOCThIO U TOTOBHOCTBIO K CAaMOCTOSITE/TbHOMY TTOMCKY METO/IOB
pellieHus IPaKTUUeCKHX 3a/iayu, MPUMeHeHHUI0 pa3/InUHbIX MeTO/I0B TI03HaHMS;

OBJIaZIeTh BUJAMH [IeSITeIbHOCTH TI0 TIO/IyUeHHI0 HOBOT'O 3HAHUS, €ro WHTepIipeTalvy,
1peoOpa30BaHMIO 1 IPUMEHEHHIO B PA3/IMUHBIX YUeOHBIX CUTYAIUsIX, B TOM UHMCJIe TIPY CO3/IaHUN
yueOHBIX U COLIMAbHBIX TIPOEKTOB,;

¢bopMHpOBaHHe HAyuyHOrO0 TWIA MBILIIEHUS, B/aZleHWe HayuyHOM TepMUHOJIOTHEH,
K/TFOUEBBIMU MOHITUSIMA U METO/laMU;

CTaBUTb U (POPMYJ/IMPOBaTH COOCTBEHHBbIE 3a/lauM B 0Opa3oBaTelbHOM [IeATeNIbHOCTH U
JKU3HEHHBIX CUTYaLUsiX;

BBISIB/ISITH TIPUYMHHO-C/IE[ICTBEHHbIE CBSI3W W aKTya/lu3WpoBaTh 3a/auy, BbIBUraTh
TUINOTe3y eé pelleHus], HAX0JUTh apI'yMeHThI /1Jis1 J0Ka3aTe/IbCTBa CBOUX YTBEP)K/eHUM, 3a/laBaTh
rapaMmeTphbl ¥ KPUTEPUU pelLleHuUs;

aHa/IM3UpOBAaTh MOJIyUeHHbIe B X0/ie pellleHus 3a/jJauM pe3y/ibTaThbl, KPUTUUECKH OLIeHHUBAaTh
VX JOCTOBEPHOCTh, POTHO3MPOBATh M3MeHEeHNe B HOBLIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OL[eHUBATh TIPUOOPeTEHHBIN OITBIT,

OCYIIeCTB/ISITh 1le/IeHarNpaB/IeHHbIM TIOUCK TIepeHoca CPEeJICTB M CIIOCOOOB /1eHCTBUS B
npodeCCUOHATBLHYIO CPeay;

TIepeHOCUTh 3HAHUS B TI03HABATe/TBbHYIO U MPAKTHUECKYH0 00/1aCTH )KU3HEesITeTbHOCTH;

WHTErpHUpOBaTh 3HAHHUS U3 Pa3HBIX YUeOHBIX MTPEIMETOB,;

BBIIBUTAaTh HOBbIe WJeU, TipejjiaraTb OpPWUTMHA/bHbIe TOAXOAbI U pellleHus, CTaBUTh
npo0JIeMbI U 3a/jauu, JIOyCKAoIIHe albTePHATHBHBIE PEIeHMsI.

3) pabota c undopmanueii:

B/a/leTb HaBbIKaMU TOAy4YeHUss UHQPOPMAMM W3 WCTOUHHMKOB DAa3HBIX THUIIOB,
CaMOCTOSITe/ILHO ~ OCYIIeCTB/IATh TIOMCK, aHaau3, CUCTeMaTH3alldi0 W UWHTepIIpeTalyio
vHGbOpMalMY pa3/IMYHbIX BUI0B U ()OPM TIpe/iCTaB/IeHNS;

CO3/1aBaTh TEKCTHI B Pa3/IMUHbIX JopMaTax ¢ yUETOM Ha3HaueHUs] HPOPMAaILUK U Lie/IeBOu
ayJJUTOPHUH, BbIOMpasi ONTUMaIbHYI0 (opMYy TIpe/[CTaBIeHUs U BU3yaIu3aliuy;

OLIEHHBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OPMAIH, eé COOTBETCTBUE TIPABOBLIM M
MOpanbHO-3TUUECKUM HOpMaw;

VICTIO/Ib30BaTh Cpe/CTBA MH(OPMALMOHHBIX U KOMMYHHKALIMOHHBIX TEXHOJOTUA B
pellleHWd KOTHUTHBHBIX, KOMMYHMKAaTUBHbIX M OpraHW3al[MOHHBIX 3aZiau C CoOJitoZieHremM
TpeGOBaHUI 3PrOHOMUKH, TEXHUKH 0€301acHOCTH, TUTHeHbl, pecypcocOepeskeHusi, TTPaBOBBIX U
3THUUeCKUX HOPM, HOpM MH(MOPMaIMOHHOM 0e301MacHOCTH;

B/IaZIleTh HaBbIKAMM pacro3HaBaHWs U 3aliuThl UWH(pOpMalUK, UHPOPMALIMOHHOMN
6e30macHOCTH JTMYHOCTH.



KoMMyHHKaTHBHbBIE yHHBepCa/IbHbIe yue0HbIe JeiiCTBHSA

1) obmenmue:

OCYILL[eCTB/ISITh KOMMYHHKAL[UM BO BCeX cepax >KU3HU;

pacrmo3HaBaTh HeBepOasbHbIE Cpe/CTBa OOLeHHsl, MOHWUMATh 3HAaueHHWe COLMATbHBIX
3HAKOB, pacrio3HaBaTh MPeJIOChIIKYA KOHMIMKTHBIX CUTYaluid U yMeTb CMSITYaTb KOH(JIMKTBI;

B/IaJIeTh Pa3/MYHBIMU Criocobamu 00IIeHNs ¥ B3aUMO/IeCTBHS], apTyMeHTUPOBAaHHO BECTH
[aJor;

Pa3BEPHYTO U JIOTUYHO U3/1araTh CBOIO TOUKY 3pEHUS.

2) coBMecTHasi AesITe/IbHOCTh:

TIOHKMMaTb Y MCII0J/1b30BaTh MPerMYyI{eCTBa KOMaH{HOW U UHAUBU/yaTbHON paboThl;

BbIOMpATh TeMaTUKy W MeTO/bl COBMECTHBIX [eHCTBUN C YYETOM OOIIMX WHTEpecoB, U
BO3MOXXHOCTEU Ka)K/|0T0 UrieHa KOJ/IeKTHBa;

NPUHUMATL 1€/l COBMECTHOW JlesITe/IbHOCTH, OpraHW30BbIBaTb ¥ KOOPAWHHWPOBATh
[eMCTBUSA 10 eé NJOCTH)KEeHUIO: COCTaB/IATh

IlaH JlefCcTBUM, pacrnpefiefiTb pOMM C YY6TOM MHEHWH YUYaCTHUKOB, 00CYyXX/AaTb
pe3yJibTaThl COBMECTHOM paboThI;

OL|eHMBaTh KaueCTBO CBOEro BK/Ia/la M KaK/0r0 y4aCTHUKA KOMaH/bI B 0011 pe3y/bTaT 110
pa3paboTaHHLIM KPUTEPHSIM;

npe/jlaraTb HOBbIe IPOEKTHI, OLleHWBaTb WJeU C TMO3ULIMU HOBWU3HBI, OPUTHMHA/IBHOCTH,
TpaKTUYeCKON 3HaUMMOCTH;

OCYLL|eCTB/ISITh TTO3UTHMBHOE CTpaTerMueckoe TIIOBeleHWe B Ppas3/lMuUHbIX CUTyaLUsX,
TIPOSIBJISITH TBOPUYECTBO ¥ BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

Pery/isiTHBHBIE YHHBepPCa/IbHbIe yueOHbIe 1efiCTBUSA

1) camoopraHmu3anms:

CaMOCTOSITE/THO OCYILeCTB/ISTh T03HABATE/ILHYIO [1eSITe/TbHOCTh, BBISB/ATH MPOOJIEMBI,
CTaBUTb M (HOPMy/NIMpOBaTh COOCTBEHHbIE 3a/@auu B 00pa30oBaTe/IbHON [JeSTebHOCTH U
)KU3HEHHBIX CUTYyaLUsX;

CaMOCTOSITE/TBHO COCTABJISITh TIaH PelIeHus TPo0JieMbl C YUETOM UMEIOLIUXCS PeCypCoB,
COOCTBEHHBIX BO3MOXHOCTEH U Mpe/[IIoUYTeHNH;

[laBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsATE paMKU y4eOHOTO MpeZiMeTa Ha OCHOBe JIMYHBIX MPeJrIouTeHNH;

JieslaTb OCO3HAHHBIA BBIOOD, apryMeHTUPOBAThb ero, OpaTh OTBETCTBEHHOCTh 3a PelleHHE;

OLIeHUBaTh MPUOOPETEHHBIN OTIBIT;

Crioco6CTBOBaTh (POPMUPOBAHUIO U MPOSIBJIEHUIO IIUPOKOM 3PYAULIMM B Pa3HBIX 00/1aCTsIX
3HAHWM, TTOCTOSIHHO TOBBIIIATE CBOM 00pa3oBaTebHbIN U KY/IbTYPHBIN YDOBEHb.

2) CaMOKOHTPO/Ib:

JlaBaThb OLIeHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPDEKTHBBLI B [leSTe/IbHOCTb, OLIeHHWBATh
COOTBETCTBHE pe3y/IbTaToB Lie/IsM;

B/1a/leTh HaBbIKaMU [T03HaBaTe/IbHOM peIeKCMU KaK 0CO3HAHHS COBeplIaeMbIX [JeMCTBUN U
MBIC/IUTE/IbHBIX MPOLIeCCOB, UX pe3y/IbTaTOB M OCHOBAHWM; UCIO/b30BaTh NMPUEMBI peduieKCUu
JJ1s1 OLIeHKY CUTYalH, BbIOOpa BepHOTO pelleHus;

OLleHMBaTb PUCKU U CBOEBPEMEHHO NIPMHUMATh pPeLleHus 10 UX CHIWKEHHUIO;

NIPYHUMAaTh MOTHBBI M apI'yMeHThI JPyTyX [PY aHa/lu3e pe3yJ/bTaToB /lesATebHOCTH.

3) npuHATHSA ce0s U Pyrux:



NIpUHUMATH Ce0si, TOHMMast CBOM HeJJOCTAaTKH U JOCTOMHCTBA;

NIPYHUMAaTh MOTHBBI M apI'yMeHThI JPYTHX [IPU aHa/li3e pe3y/bTaToB JesTelbHOCTH;
TIPHU3HABATh CBOE TMPABO U MPABO JPYTUX Ha OLINOKY;

pa3BUBaTh CMIOCOOHOCTH TIOHUMATh MHP C TIO3ULMH IPYTOT0 YesloBeKa.

INPEAMETHBIE PE3YJ/IbTATDBI

B miporjecce n3yueHust Kypca nH$OpMaTHKHM 6a30Boro ypoBHs 8 10 k1acce o0yuaronMucst
OyyT IOCTUTHYTBI CJIe/[yIOIIHe TIpeIMeTHbIE Pe3y/IbTaThl:

BJIaJieHHe TIPe/JCTaB/JIeHUsIMA O POJIM MH(POPMAlLMd W CBS3aHHBIX C HeH MpOLeCCOB B
NPUPOZie, TEXHUKE W OOIIeCTBe, TIOHATUSAMHU «HH(OPMALUs», «MHPOPMALIMOHHBIN TPOLIECC,
«CHCTeMa», «KOMIIOHEHTBI CHUCTEMbI», «CHUCTEMHBIM 3PQeKT», «MHPOPMAIMOHHAsi CUCTEMay,
«CUCTEMA YTIPABJIEHUS»

B/Ia/ieHNe MeTOoZiaMH TIOMCKa WHGOpPMalvd B CeTH VIHTepHeT, yMeHHe KPUTUYeCKH
OLleHUBAaTh HH(OPMALHIO, TTOTyUeHHYI0 U3 ceTH VIHTepHerT;

yMeHHe XapaKTeph30BaTh OOJbIlMe JaHHbIe, TPHUBOAUTb TIPUMEpbl HCTOUHHUKOB HX
TIOJTyYeHHsI ¥ HallpaBJIeH!sl KCII0/Ib30BaHMUST;

TIOHUMaHHe OCHOBHBIX IPHUHLIMIIOB yCTPOWCTBA M (PYHKLMOHUPOBAHUS COBPEMEHHBIX
CTalMOHAPHBIX ¥ MOOH/IBHBIX KOMIIBIOTEPOB, TEHAEHIIWI Pa3BUTHSI KOMITBIOTEPHBIX TeXHOJIOTHIA;

B/aZieHNe HaBblIKaMU pPabOTBI C OMEpaliOHHBIMU CHCTeMaMH, OCHOBHBIMU BHaMH
TIPOrpaMMHOT0 0becrieueHus Jiisl pellieHus yueOHbIX 3a/au 10 BEIOpaHHOM CrielaTu3aLiiy;
cobsroieHre TpebOBaHMY TeXHUKU 6€30TIaCHOCTH U TUTUEHBI TIPH PaboTe C KOMITbIOTepaMu
¥ IPyTUMH KOMIIOHEHTaMH LIU(POBOTO OKPY>KEHHsI, TOHUMaHKe TIPABOBBIX OCHOB UCIOTb30BaHUS
KOMIBbIOTEPHBIX ITPOrpamMM, 6a3 JJaHHBIX U MaTepUasioB, pa3MeIIEHHBIX B CeTU VIHTepHeT;

MOHMMaHHe OCHOBHBIX TIPUHIIMIIOB JIMCKPETH3alMM Pa3IMYHBIX BUIOB HWH(OpMaIy,
yMeHHe orpe/e/iiTh MH(GOPMALMOHHBIN 00BEM TEKCTOBBIX, TPaQueCcKUX U 3BYKOBBIX JAHHBIX
TIPY 3a/]JaHHBIX TTapaMeTpax AVCKpeTH3alluy;

yMeHHe CTPOWTh HepaBHOMEpHbIe KOZbI, JOMyCKaroljde OJHO3HAYHOe AeKOAHMPOBAaHHE
coobirieHuit (rpedUKCHbIE KOZIbI);

B/IaZieHe TeOpeTUYeCKHMM arrapaToM, TO3BOJISIOIUM OCYIIeCTB/ISATh TIpe/CTaBIeHHe
3aIaHHOT0 HaTypa/IbHOTO UKC/Ia B Pa3/IMUHBIX CUCTEMaX CUMC/IeHHs], BBITIOIHSTE Tpeo0pa30BaHus
JIOTUYeCKUX BBIPa)KEHHUH, UCII0/B3YsI 3aKOHBI a/ireOphl JIOTHKY;

yMeHHe CO03/laBaTh CTPYKTYPUPOBaHHbIE TEKCTOBbIE JOKYMEHTBbI U /I€MOHCTPALMOHHbIE
MaTepuasibl C WCIO0J/Ib30BaHUEM BO3MOXKHOCTEH COBPEMEHHBIX TIPOTPAaMMHBIX CPEeJCTB U
006J1ayHbIX CEPBUCOB;

B niporjecce n3yueHust Kypca nH(GOpPMaTHKK 6a30BOr0 ypoBHs 6 11 k1acce o0yuaronuMucst
Oy[yT IOCTUTHYTBI CJ/Ie[yIOIIHe TIpeIMETHbIE Pe3y/IbTaThl:

Ha/IM4ye TIpe/iCTaB/IeHnii 0 KOMIBIOTEPHBIX CeTSIX M WX PO B COBPeMEHHOM MHpe, 00
0OIIMX TPUHLMIAX pa3paboTKy ¥ QyHKI[MIOHUPOBAHWsI MHTePHEeT-TIPH/IOKeHUH;

TIOHMMaHHe yrpo3 MH(OPMAIMOHHOM 0e30MacHOCTH, WCIO/Ib30BaHNe METO/IOB U CPeZICTB
TIPOTHBOJIEMCTBUSL 3TUM yrpo3aM, cobmofeHrie Mep 6e30MacHOCTH, IpeAOTBPAIIAFOIIX
He3aKOHHOe PaCcTpoCTpaHeHHe TiepCOHAIBHBIX [JAHHBIX;



B/IaJleHHe TeOpeTHUeCKUM arfrapaToM, MO3BOJISIIOIIUM OIpe/ie/IsiTh KpaTuallliui MmyTh BO
B3BeIlIeHHOM rpade 1 KOMUeCTBO MyTel MeXKy BeplIMHAMU OPHeHTUPOBAHHOTO al[uK/IMUeCKOro
rpada;

yMeHWe uWTaThb M TIOHKMMaTh TIPOTPaMMbI, peanr3ylollyie HeC/I0XKHbIe aJrOPUTMbI
00pabOTKM UMC/IOBBIX U TEKCTOBBIX JaHHBIX (B TOM UHMC/Ie MAaCCUBOB M CMMBOJIbHBIX CTPOK) Ha
BbIODAaHHOM /I/I1 W3yYeHUs YHUBEPCAJbHOM sI3bIKEe IMPOrPaMMHPOBAHUS BBICOKOTO YPOBHS
(TTackanb, Python, Java, C++, C#), aHanu3WpoBaTh aJrOPUTMbI C HWCIO/b30BaHUEM TabJIHI]
TPaCCUPOBKH, OMpefensaTb 0e3 WCMOAb30BaHUSI KOMITBIOTEPA Ppe3yJ/bTaThl  BBITIOJTHEHUS
HEC/IOXKHBIX TIPOTpaMM, BKJIFOUAIOIUX ILMK/Ibl, BETBJEHUSH TIOATPOrPaMMbI, TIPU 3aZlaHHBIX
WCXOAHBIX [JaHHBIX, MOAW(UIIMPOBATH TOTOBbIe TIPOTPaMMbI Jis pellleHUs HOBBIX 3aiady,
HCTI0/Tb30BaTh UX B CBOMX ITPOrpaMMax B KauecTBe ToArporpaMM (Tiporieayp, GyHKIH#);

yMeHUe peaM30BbIBaTh Ha BbIOPAaHHOM /i HW3y4eHUs S3bIKe TPOTPaMMHPOBAHUS
Bbicokoro ypoBHs (ITackanb, Python, Java, C++, C#) TuUIOBBIe a/rOPUTMbI 00pabOTKU YucCern,
YKC/IOBBIX TOC/e/[OBaTe/IbHOCTeN M MaCCUBOB: TIpeJCTaB/ieHHe YKc/ia B BHZe Habopa MpOCThIX
COMHOJKWTe/Iel, Haxo)K/eHWe MaKCUMa/lbHOW (MUHUManbHOW) I[M(dphl HATypaJbHOTO UUCIIA,
3aMyMCcaHHOr0 B CHUCTEME CYMC/IeHUsI C OCHOBaHWeM, He MpeBblmaroluM 10, BbIYMCIEHHE
0000I1IEHHBIX XapaKTePUCTHUK 3/IEMEHTOB MaCcCHBa UM YMC/IOBOM TI0C/Ie[J0BaTeIbHOCTH (CYyMMBI,
NpOM3Be/leHNs], CpeIHero apyu(dMeTHYecKOro, MUHMUMA/JbHOTO W MaKCHUMa/bHOTO 371eMEHTOB,
KOJIMUeCTBa 3/IEMEHTOB, Y/IOBJETBOPSIFOLIUX 3aJjaHHOMY YCJIOBHIO), COPTUPOBKY 3/IeMEHTOB
MacCHBa;

yMeHHe HCTI0/Th30BaTh Tab/InuHbIe (pesslMOHHbIe) 6a3bl JaHHBIX, B YaCTHOCTH, COCTAaBJISATh
3arpockl K 0a3aM JAaHHBIX (B TOM YKCJ/e 3arpoChl C BBIYMC/ISEMBIMH TI0JISIMH), BBITIO/IHSTH
COPTHUPOBKY M TTOUCK 3arvced B 6a3e JaHHBIX, HAITOJIHATE pa3paboTaHHYI0 0a3y JaHHBIX, yMeHHe
WCTIO/b30BaTh 37IEKTPOHHBbIE TaO/UIBl [/Is aHa/Iu3a, TpeJcTaB/ieHUs W 00pabOTKM IaHHBIX
(BK/TIOUasi BBIUMC/IEHHE CYMMbI, CPeIHETO apu(MeTHUeCKOro, HauOObIIero U HauMeHBIIIero
3HAUeHWH, pellleHre YpaBHeHU!);

yMeHHe HCIT0/Ib30BaTh KOMITbIOTEPHO-MaTeMaTHUeCKHe MOZIETH /it aHa/iri3a 00BeKTOB U
nporjeccoB: (OpMynMpOBaTh e/l MOJENUPOBAHUS, BBITIOJHATL AaHAMU3 Ppe3y/bTaToB,
MOJIyUeHHBIX B XOJle MO/Ie/TMPOBaHUsl, OLIeHWBATb COOTBETCTBUE MO/Ie/IM MO/ie/TUPyeMOMY
00BEKTY W/IH TIPOLECCY, MPe/ICTAB/IATh Pe3y/IbTaThl MO/IE/TMPOBAHMS B HAIJIJTHOM BH/IE;

yMeHUe OpraHW30BbIBaThH JMUHOE WH(OPMAlLIMOHHOE TIPOCTPAHCTBO C HCII0/Ib30BaHHEM
pPa3/UUHBIX IMGPPOBLIX TEXHOJOTWM, TIOHMMaHWe BO3MOKHOCTel I[MGPOBLIX CEPBUCOB
rOCYJapCTBEHHBIX yCIyT, [IU(POBbIX 00pa3oBaTe/bHBIX CEPBHUCOB, TOHUMaHHe BO3MOXKHOCTEH U
OrPAaHUYEHUM TEeXHOJIOTUM MCKYCCTBEHHOTO WHTe/IJIeKTa B pa3/IMUHbBIX 00/1acTsX, Hagudue
rpe/iCTaB/ieHWd 00  HWCIMOJIb30BaHUM  MH(OPMALIMOHHBIX ~ TEXHOJOTMA B Pa3/IMUHBIX
npo¢eCcCUOHAIBHBIX Cepax.



TEMATHUYECKOE IVNTAHUPOBAHUE
10 K/ITACC

HaumeHoBaHue pa3je/ioB U TeM
Ne ni/m

KosimuecTBO uacos

JneKTpoHHbIe (1{u¢poBbIe)

NMPOrpaMMblI Bcero Kourposeubie | - TpakTuieckue oOpa3oBaTe/bHbIE PeCypChI
padoThI padoThI
Pa3pen 1. IludpoBas rpaMOTHOCTH
KowmribroTep: anmapatHoe 1
1.1 TIporpaMMHOe o0ecITeueHue, 6 https://m.edsoo.ru/FGVSKTRFV
(atinoBas cucrema
Wtoro no pa3peny 6
Pa3pien 2. Teopernueckue 0CHOBbI HHGOPMaTHKH
2.1 f;i‘zﬁ“m M MHGOPMAIHOHILIe 5 https:/m.edsoo.r/3WPGM40R3
2.2 Ej’;ﬂgj::;:”e MH(OpMALIH B 8 https://m.edsoo.r/DIPJOCLUM
2.3 OnemeHTHI anreOphl JIOTHKH 8 1 https://m.edsoo.ru/6H8HZIYOE
Wtoro no pa3peny 21
Pa3zgen 3. UHdopManioHHbIe TeXHO/IOTUH
TexHosnoruu 06paboTKH TEKCTOBOM,
3.1 rpaduueckou U My IbTUMeJUNHON 7 1 https://m.edsoo.ru/BHAXZCGK?2
vHdopMalu
Nroro nio pazgeny 7
OBLIEE KOJIMYECTBO YACOB I10 34 5 0
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11 K/ITACC

KoauuecTBO 4acoB

HaumeHoBaHMe pa3je/ioB U TeM

JneKTpoHHbIe (1{u¢poBbIe)

Ne m/m NMPOrpamMMblI Bcero Kourposerbie | TpakTuyeckue o0pa3oBaTe/bHbIE PeCypPChI
paboThI padoThI
Pa3pen 1. IludpoBas rpaMOTHOCTH
1.1 Sef}fs;frﬁjbo[’ MAHMOHHRIE 5 https://m.edsoo.rw/3LE19L.306
1.2 OcHOBBI coLManbHON MHGOPMATHUKU https://m.edsoo.ru/IS6GORMXV 1
Wtoro no paszemny 8
Pa3zgen 2. TeopeTnueckue 0CHOBbI HH(pOpPMaTHKH
2.1 WHdopMalioHHOe Mo/ieTMpoBaHKe 5 1 https://m.edsoo.rt/ABRAPGEKT
Wroro nio pasgeny 5
Pa3pen 3. AnropurmMsel 1 NporpaMMHUpoOBaHue
3.1 ﬁ;;*:;) ;;z;;;a;}leliemm 11 1 https://m.edsoo.rui/6GXFDKMLD
Wtoro no pa3peny 11
Pa3zgen 4. UudopmManioHHbIE TeXHOJIOTHH
4.1 OJeKTPOHHBIE TabJULIbI https://m.edsoo.ru/SL6ZPFOMR
4.2 basbl aHHbBIX https://m.edsoo.ru/KTPXFMDSI
4.3 ;5 :f;;:iTjCKyCCTBeHHOFO 2 https://m.edsoo.ru/BPFSOUP62
Wtoro no paspeny 10
OBILIEE KOJIMYECTBO YACOB I10 34 5 0

[TPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHNS OCHOBHOM
OBPA30OBATEJ/IGHOW ITPOT' PAMMBI

10 K/ITACC

Kop
npoBepsieMoro
pe3yJjbTarTa

ITpoBepsiemble NpefMeTHBIE Pe3y/IbTaThbl 0CBOHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI Cpe/JHEero 00I1ero 00pa3oBaHusA

1

ITo Teme «IlucpoBasi r(paMOTHOCTb»

1.1

Bnasenvie npescTaBieHUsIMA O POJIM UH(OPMAL[UM U CBsI3aHHBIX C Hel
TIPOLIECCOB B TIPUPO/le, TeXHUKe U OOIIecTBe, TIOHATUSMH «HH(OpMaLUs»,
«MH(POPMALIMOHHBIM  TIpOLIecC», «CUCTeMa», «KOMIIOHEHTbI —CHCTEMbD»,
«CHCTeMHBIA  3(Q¢eKT»,  «uHPOpMalLMOHHas  CUCTeMa»,  «CHhCTeMa
yTipaBJ/ieHUsi»; B/ajleHHe MeToJaMU TMouckKa huHdopMaluu B ceTu VHTepHeT;
yMeHHe KPUTHYeCKU OlleHWBaTh WH(OPMALMIO, TIOMyYeHHYH W3 CeTH
NuTepHer

1.2

YMmeHue XdPaAKTE€PHU30BaTh O0/IBIIIIE AdHHbIE€, TIDUBOJWUTL TIpUMEPLI
HNCTOYHHMKOB UX T10JIY4€HHS 1 HAllpaBJ/IeHUS UCITI0/Ib30BAHUA

1.3

[ToHMMaHKWe OCHOBHBIX MPUHLMIIOB YCTPOWCTBA U (PYHKL[MOHHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOW/IBHBIX KOMIIBIOTEPOB; TeH/eHLII
Pa3BUTHS KOMITBIOTEDHBIX TEXHOJIOTHI; B/afieHe HaBbIKAaMU pabOThI C
OMepalMOHHBIMM  CUCTEMAaMM W OCHOBHBIMU BHJAMHM IPOrPaMMHOIO
obecrieueHust /1711 pelieHus yueOHBIX 3a/au 110 BEIOPaHHOM Crieldainu3ain

[To Teme «TeopeTnyeckue 0OCHOBbI MHGOPMATHUKK»

2.1

[ToHMMaHWe OCHOBHBIX MPUHLIATIOB JUCKPETH3allMK Pa3/IMUHbIX BU/IOB
vHpOpMaLIMK;, yMeHHe Oorpefie/iaTb WH(GOPMAIMOHHBI 00BbEM TEKCTOBBIX,
rpadbuuecKUiX W 3BYKOBBIX [JAHHBIX TIPM  33flaHHBIX  IlapaMeTpax
JTUCKPeTH3aIiu

2.2

YMeHHe CTPOUTH HepaBHOMEpHbIe KO/Ibl, [0MYyCKAI[1e OJHO3HAUHOe
JleKoAnpoBaHWe  coobimieHnii  (TipeduKCcHBIe  KOZBI);  HMCIIOMB30BATh
MIPOCTeMIIIe KO/bI, KOTOpble TII03BOJISIIOT OOHApY)KHUBaTb W MCIIPABJIAThH
olIMOKY TIpY Tiepefiaue JaHHbIX

2.3

BJ'IB.AEHI/IG TE€OPETUYECKHM allllapaTOM, II03BOJIAIOLIWM OCYIIEeCTBJIATh
rnpeacTaBjieHe 3aJdHHOI0 HATYPa/IbBHOI'O 4YHKC/d B Pd3/IMYHBIX CHUCTEMAX
CUHMCJ/IeHHUA

24

BJ'IEIAEHI/IE TEOPETUUECKHWM dIlllapdTOM, II03BOJIAIOLMM BbIIIOJ/IHATD
Hpeo6pa30BaH1/1$1 JIOTUYEeCKHX Bblpa)KEHHﬁ, HCTI0J/Ib3ySd 3dKOHbI a]Il"erbI
JIOTUKH

ITo Teme «MH(pOpMaLMOHHbIE TEXHOIOTUK»

3.1

YMeHue co3jaBaThb CTPYKTYPUPOBaHHble TEKCTOBblE [OKYMEHThI U
JIeMOHCTpallUOHHble ~ MaTepuanbl C  MCIO/Jb30BaHUEM  BO3MOXKHOCTEU
COBPEMEHHBIX ITPOrPaMMHBIX CPe/ICTB U 00/IaUHBIX CEPBHUCOB

3.2

YMeHHe HWCTO/b30BaTh Tab/iMuHbIe (pesisioHHbIe) 0a3bl JAHHBIX, B




YaCTHOCTH, COCTABJISTh 3alPOCHI B 0a3ax JaHHBIX (B TOM YKCJIE BHIUMC/ISIEMbIE
3ampOChl), BBITIOJHATHL COPTUPOBKY W TIOMCK 3amucedl B 0a3e [JaHHBIX;
HaTIOJIHATh pa3paboTaHHyo 6a3y AaHHBIX

3.3

YMeHMe WCMO/Mb30BaTh  3/1€KTPOHHble TaO/MWLBl [JIs1  aHaIu3a,
npejcTaBjieHuss M 00pabOTKM [JaHHBIX (BK/IHOYas BBIUMC/IEHHE CYMMBI,
cpeAHero apudmMeTHuecKoro, HauOO/bIIEro W HauMeHbILero 3HauyeHWuH,
pellieHre YpaBHEHUI)

11 K/TIACC

Kopg,
IpoBepsIeMoro
pe3yJ/ibTaTa

IIpoBepsieMble NpeAMETHBIE Pe3y/IbTaThl 0CBOEHHUA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl CpPe/JHero o01ero 00pa3oBaHus

1

ITo Teme «IludpoBasi rpaMOTHOCTb»

1.1

Hamuuue mpe/CTaB/lieHU O KOMITBIOTEPHBIX CETSIX W UX POUA B
COBpeMEHHOM Mwupe; 00  O0OmUX  TIpUHIMIAX  pa3paboTKu U
(YHKIIMOHUPOBAHUSI HHTEPHET-TIPUI0KEHUH

1.2

YMeHMe opraHU30BbIBaTh TMYHOE HH(POPMALIOHHOE MTPOCTPAHCTBO C
WCTI0/Tb30BaHUEM Pa3/IMUHBIX CPeJCTB LM(POBBIX TeXHOJOTHI; TTIOHUMaHHe
BO3MO)KHOCTEM LM(POBBIX CEPBUCOB T'OCYAAPCTBEHHBIX YC/IYT, LU(POBBIX
oOpa3oBare/ibHBIX CEPBUCOB; TMOHUMaHWe BO3MOYKHOCTEH M OTpaHUYeHHI
TeXHOJIOTHI NCKYCCTBEHHOTO MHTe//IEKTa B Pa3/IMYHbIX 00/1aCTsIX; HaTMure
npe/icTaB/ieHUid 00 WCIIO/Ib30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTHHA B
pa3/IMYHbIX NPOQecCcroHanbHbIX cepax

[To Teme «TeopeTnyeckue OCHOBbI MHGOPMATHUKN»

2.1

BnaseHvie TeopeTHUeCKHWM arirapaToM, TO3BOJISIOIIUM OIpeJesisiTh
KpaTuyalllimii MyTb BO B3BellleHHOM Tpade W KOJUUYECTBO MyTeld MeXay
BepILIMHAMYA OPUEHTHUPOBAHHOTO aLIMK/IMUeCKoro rpada

[To TeMe «ANITOPUTMBI U TIPOTPaMMUPOBaHUE»

3.1

YMeHUe unuTaTh U IOHUMAaTh NIPOTPaMMbl, Pean3yolie HeC/I0KHbIe
aJITOPUTMbI 00PabOTKM UHMC/IOBBIX U TEKCTOBBIX AAHHBIX (B TOM uHCIIE
MacCMBOB W CHMBOJIbHBIX CTPOK) Ha BBIOpaHHOM /11  W3YyYeHUs
YHUBEpPCaTbHOM SI3bIKe TIPOrpaMMHPOBaHHMsl BbICOKOTO ypoBHs (ITackaib,
Python, Java, C++, C#); yMeHuWe aHaJIM3HUPOBaThb aJrOPUTMbI C
WCII0/Ib30BaHeM Tab/uI] TPaCCUPOBKH; OTpeziesisiTb 6e3 KCII0/Ib30BaHUS
KOMITbIOTEPA  pe3y/bTaThbl  BBIOJIHEHHS ~ HECTOXHBIX  MPOTpam,
BK/TIQUAIOLI[UX LIMK/IbI, BETBJEHWS U TIOANPOrpPaMMbI, TPH 3aZaHHBIX
HUCXO/IHBIX JIaHHBIX

3.2

YMeHue MO,Z[I/I(i)I/IL[I/IpOBaTb TOTOBbIE TTIPOT'PAMMEI 4JId PEllIe€HNA HOBbBIX
3a4a4, HUCI0J/Ib30BaThb MX B CBOUX IIpOrpdMMdX B KdueCTBe MOAINMPOrpaMm

(mpovieAyp, GyHKLH)

3.3

YMeHue peaiM30BaTh 3Tanbl pellieHus 3aJ,au Ha KOMIIbIOTepe; yMeHHe




peanu30BbIBaTh Ha BBIOPAHHOM /IJIsi M3YyUeHUsl si3blKe MPOrpaMMHUPOBAHUS
BbiCOKOTO ypoBH# (ITackanb, Python, Java, C++, C#) TUIIOBbIe a/IrOPUTMBbI
00paboTKM uwMcesn, YWCIOBBIX T0OC/Ie[0BaTe/IbHOCTEM U MacCHUBOB:
rpejcTaB/ieHNe UWCIa B BUJe Habopa TIPOCTBIX COMHOMKHTesel;
Hax0’K/leHWe MaKCUMaJIbHOM (MUHUMAa/IbHOM) UG PhI HAaTypaJIbHOTO UKCIIA,
3aMMCaHHOr0 B CUCTeMe CUMC/IeHUsI C OCHOBaHMeM, He TpeBbIiarommm 10;
BbIUKC/IeHHe OOOOIIEHHBIX XapaKTepUCTUK 3JIEMEHTOB MacCHBa WU
YMC/IOBOW  TOC/e/]OBaTe/IbHOCTU  (CyMMBbI, TpPOW3BEJEHUs CpeJHero
apu(MeTHUUeCKOT0, MHUHUMAJbHOTO U  MaKCHMajabHOTO  3/IeMEHTOB,
KOJIMYeCTBa SJIEMEHTOB, Y/JOB/IETBOPAIOIIMX 3a/JaHHOMYy  YCJIOBHIO);
COPTHUPOBKY 3JIeMEHTOB MacCHUBa

4 [To Teme «MHpOpMaLOHHBIE TEXHOIOTUH»
YMeHue KCIo/ib30BaTh KOMITbIOTEPHO-MaTeMaThueCKue MOJed st
aHasM3a 00BEKTOB M TpOLleccoB: (OPMYJIHMPOBaTh Liejib MOJeTUPOBaHMUs,
4.1 BBITIOJIHATL aHa/U3 pe3y/bTaTOB, MOJIyYeHHbIX B XOJe MO/ eIupOBaHUs;

OLIeEHMBATh aJ€KBATHOCTb MO/ e/IM MOe/IMDYeMOMY 06'beKTy WJIN MPpOoLeCcCy;
MNnpeaCTaB/IATE pe3y/bTdaThl MOAE/IMDOBAHKUA B HAI'JIAAHOM BUE




ITPOBEPAEMBIE 3JIEMEHTBI COJEPXKAHUA
10 K/ITACC

Kop

IIpoBepsieMblii 371eMeHT CO/lep)KaHUsA

1

[TudpoBas rpaMOTHOCTh

1.1

[MpuHUMNBEL paboThl KOMITbIOTepa. IlepcoHanbHBIA KOMITbIOTEpP. BbuiOop
KOH(UTrypalyi KOMIbIOTepa B 3aBUCMMOCTH OT pelllaeMbIX 3a/au

1.2

OcHOBHBIE TeH/IEHIIMH Pa3sBUTHSI KOMITBIOTEPHBIX TexHosoruu. [lapannensHele
BBIUMC/ICHHUS. MHorornpoLeccopHsle CUCTEMBI. CyInepKOMIIBIOTEpHI.
MukpokoHTposiepbl. POO0TH3MpOBaHHbIE TTPOU3BOACTBA

1.3

daiinoBas cucrema. ITouck B daiinoBoii cucreme. OpraHu3alysi XpaHeHUs U
006paboTKH [JaHHBIX C UCTIOIH30BAHNEM UHTEPHET-CePBHUCOB, 00/TaUHbIX TEXHOIOT U U
MOOM/IbHBIX YCTPOUCTB

TeopeTuueckrie 0CHOBbI HH(POPMAaTUKH

2.1

Nudopmanuss, [aHHble W  3HaHUS. YHUBEPCAJTbHOCTb  JAUCKPETHOTO
ripeficTaBieHust UHGopMaLuu. [JBoryHOe KoJAUpOBaHKe

2.2

PaBHOMepHEBIe 1 HepaBHOMepHBIe KOZbl. Y cioBue PaHo

2.3

[Mogxoab! K u3MepeHuro uHGopmauu. CyIHOCTb 00bEMHOTO (a/1haBUTHOTO)
noAxoJa K UW3MepeHMI0 WH(GOpMaLuH, orpejesieHMe OWTa C TOUYKM 3pEHUst
anaBUTHOrO MOZX0/1a, CBSI3b MeXAy pa3MepoM ajidaBrTa U MH(HOPMAaLIMOHHBIM BECOM
CUMBOJIa (B TIPEATOJIOKEHHH O PABHOBEPOSTHOCTU TIOSIBJIEHUS] CHMBOJIOB), CBSI3b
MeXAy eOVHUIIaMu n3MepeHus uH(opmauumu: 6ur, Oaiir, Kbaitr, Mb6aiit, ['Gaiir.
CyL[HOCTb  COZlep>KaTesibHOro  (BEepOSATHOCTHOrO)  MOAXOJa K  U3MepeHUIo
uH(popMaLyy, onpeesieHre OUTa C MO3ULUM COJeP>KaHUsT COOOIIeHHS

2.4

VHdopmatioHHsle riporecchl. [Tepesaua nHdopmanyu. VICTOUHUK, NPUEMHUK,
KaHa/l CBsI3M, CUTHa/l, KoJAupoBaHWe. VIcKakeHMe HWH(OpMaLMu TpU Iiepefauve.
CKOpOCTh Tiepefiaud [AHHBIX T10 KaHaly CBs3W. XpaHeHWe WH(opMarud, o0BEM
NaMsITH

2.5

Cucrembl. KoMIIOHEHTBI CHUCTEMBI W UX B3aumozeicTtBue. CHCTeMBbI
yTpaB/ieHus. YTIpaBjieHre Kak WHGOPMaLMOHHBIH riporjecc. ObpaTHasi CBsi3b

2.6

CucteMbl cuucieHusi. Pa3BépHyTasi 3amuch LebIX M JPOOHBIX uucesn B
MO3ULMOHHBIX CHCTeMax cuucieHds. CBOWCTBA TMO3WLIMOHHOW 3alMCHA  UUCIIA:
KOMUecTBO Ludp B 3amucH, NMPU3HAaK [eIMMOCTH UMC/Ia Ha OCHOBAaHHE CHUCTEMBI
curciaeHus. AJITOPUTM TiepeBoja L|eIoro uucia u3 P-uyHOlM crucTeMbl CUMCIeHUs B
JeCITUYHYI0. AJITODUTM TiepeBoJja KOHEYHOM P-uyHOUM [pobu B [eCATUYHYIO.
AnropuT™ mepeBofa 1ieJI0Or0 YMciia U3 [IeCITUUHOM CUCTeMbl CUMC/IeHUs B P-UuHyto.
[IBouuHasi, BoCbMepUUHasi W IeCTHajJljaTepuyHasi CUCTeMbl CUWCJIeHUs], TIepeBOJ
yucesn MexAy STHMH cucTeMaMd. ApudmeThueckye orepalud B TO3WLMOHHBIX
CUCTeMax CUMCJIeHHUs

2.7

Hpe,qCTaBJ'IEHI/Ie LeJIbIX WU BelleCTBEHHBIX YKUCeJI B [TaMATH KOMITBIOTEPA

2.8

KomupoBanue TtekctoB. KomupoBka ASCII. OpHoOalTHBIE KOJUPOBKH.




Crangapt UNICODE. Koaupoeka UTF-8. Onipesenenuie nHpopMaliioOHHOT0 00bEMa
TeKCTOBBIX COOOIIIeHu

2.9

KogupoBanue u3obpaxenuii. OrjeHKa WHGOPMaIMOHHOTO 00BEMa pacTpOBOTO
rpaduuecKoro 1M300pa’keHus TP 3aZIldHHOM pPa3pelleHdud U TyOuHe KOAUPOBaHMS
1Beta. KogvpoBanue 3Byka. OlleHKa MH(OPMAaLMOHHOTO 00bEMa 3BYKOBBLIX JaHHBIX
TIPU 3a/IJaHHBIX YaCTOTe JUCKPEeTU3aluM U PA3pSIHOCTU KOAUPOBAHUS

2.10

Anrebpa noruku. Bricka3biBaHus. Jloruueckue —omeparyd.  TaOGauiibi
WUCTUHHOCTH JIOTUYECKMX OTepalui «IU3bIOHKIUS», «KOHBIOHKIIUS», «UHBEPCHS»,
«UMIUTHKAIUsS»,  «3KBUBa/IEHIMs».  JlorMueckre  BBIPDOKEHWS.  BbIumnciieHue
JIOTUYEeCKOTO 3HAueHUs COCTABHOTO BBICKA3bIBaHUSI TIPU W3BECTHBIX 3HAUEHUSIX
BXOZSIIUX B HETO 3/IEMEHTAPHBIX BbICKa3bIBaHUN. TaO/IHI[bl UCTUHHOCTH JIOTUYECKUX
BbIpaKeHUWM. Jloruueckve orepaldd W OMepalyuyd Haj, MHOXXecTBaMU. [IpumMepsl
3aKOHOB  ayirebphl  JIOTMKW. OKBUBA/IEHTHbIe TIpeoOpa30oBaHUSI  JIOTUUECKUX
BbIpakKeHUH. Jlorudyeckre QyHKIMU. [TocTpoeHMe TOTMUeCKOTO BhIPayKeHUs C JaHHOM
Tabsmueld uCTUHHOCTH. Jloruueckue 3jeMeHTHI KoMmrbioTepa. Tpurrep. Cymmarop.
[TocTpoeHue cxeMbl Ha JIOTUYECKUX /IeMeHTax I0 JIOTUYeCKOMY BbIpa)KeHHI0. 3arich
JIOTUUECKOT0 BbIPa)KeHUsI 110 JIOTHUeCKOU cxeMe

WHpopmariioHHbIe TEXHOJIOTUN

3.1

TekcToBbili miporieccop. PenaktupoBanve u (GopmarvpoBaHue. [IpoBepka
opborpaduu u rpammaTukd. CpejcTBa TMOMCKA W aBTO3aMeHbI B TEKCTOBOM
ripotieccope. Vcrnonb3oBanue ctuneit. CTPyKTypUpPOBaHHbIE TEKCTOBbIE JOKYMEHTHI.
CHocky, ornaBnenue. Ob6nauHbie cepBUChl. KosutekTrBHasi pabota C [JOKYMEHTOM.
WNHCcTpyMeHTBI pelieH3UpOBaHUsS B TEKCTOBBIX Mpoleccopax. [lesoBas mepenucka.
Pedepar. TlpaBuia IUTHPOBaHKUS UCTOUHUKOB M odopMieHus 6ubMorpadruuecKux
ccbloK. OopmiieHre CrcKa JIMTepaTyphl




11 K/TACC

Kop

IIpoBepsieMblii 371eMeHT CO/leP)KaHUA

1

[TudpoBas rpaMOTHOCTh

1.1

[IpyHLMOBI TIOCTPOEHHsI W anmapaTHble KOMITIOHEHTbl KOMITBIOTEDPHBIX CeTeu.
CerteBble 11poToKO0JIbl. CeTb MIHTEpHET. Azipecaijysi B cety VIHTepHeT. CricTeMa JJOMEHHBIX
UMEH

TeopeTryeckrie OCHOBbI UH()OPMaTHKH

2.1

Mogenu u MogenupoBanue. Llenu wMogenvupoBanus. COOTBETCTBUE MO/IeNN
MojieiipyeMoMy 00BeKTy uWaM Tipoijeccy. Popmanu3aiusi TPUKIQJHBIX  3ajad.
[TpencraBneHye pe3y/bTaTOB MOJENUPOBaHUS B BUZe, yA0OHOM [7s1 BOCIIPUSTHS
yesloBeKOM. ['padriueckoe npezicTaB/ieHHe JaHHBIX (CXeMbI, TaOJTHI[bI, TPahUKH)

2.2

I'padbi. OcHOBHBIE MOHSATUSA. Bupbl rpadoB. PellieHue aqropuTMUUecKuX 3ajad,
CBSI3aHHBIX C aHaaM30M TpadoB (TIOCTPOEHHE OMTUMAIBHOTO MyTH MeX/y BepIINHAMU
rpada, orpeJesieHMe  KOJMYeCTBA PA3IMUHbIX MyTeld MeXAy BepLIMHAMU
OPUEHTUPOBAHHOTO al[UK/IMUeCcKoro rpada)

2.3

HepeBbsi. buHapHoe fepeBo. [IMCKpeTHble UTphbl JBYX WIPOKOB C TIOJTHOM
uHdopmarteit. [ToctpoeHue epeBa rnepebopa BapHaHTOB, OIKMCaHWe CTPAaTeruu UrPhbl B
TabnmyHol popme. BomrpeiiHble crpateruu. Vcrnosnb3oBaHue rpaoB U JjepeBbeB MpU
OIMCaHUM 00BEKTOB 1 MPOLIECCOB OKPY Karoll[ero M1upa

AJII"OPI/ITMLI " TIpOrpaMMHPOBdHKE

3.1

OripefiesieHie  BO3MOJKHBIX DPe3yJ/IbTaTOB pabOThI TMPOCTEHIINX a/JTOPUTMOB
yTpaBJ/leHus UCIIOJIHUTEISIMUA U BBIUMC/IUTE/IbHBIX anropuTMoB. OnpeiesieHre HCXOJHBIX
JAHHBIX, TIPH KOTOPBIX alTOPUTM MOJKET AaTh TpeOyeMblil pe3ysibTar

3.2

OTanbl pelleHUsl 3a/au Ha KoMmIbroTepe. f13bIK nporpammupoBanus (Ilackais,
Python, Java, C++, C#). OCHOBHble KOHCTPYKLIMM $SI3bIKa IPOrpaMMMpOBaHUsA. THIIbI
JAHHBIX: LleJIOUMC/IeHHble, Bell[eCTBeHHble, CUMBOJIbHbIE, JIOTMUecKhe. BeTsieHus.
CocraBnble ycnoBus. Llukiael ¢ ycnoBueM. lukiel o nepemenHou. Vcrnosib3oBaHue
Tab/1L] TPACCUPOBKU

3.3

Pa3paboTka ¥ mporpaMMHasi peasM3aliyisi aJTOPUTMOB peIlleHHUs] THUIMOBBIX 3aJau
6a3oBoro ypoBHs. IIpumepnl 3aziau: anrOpUTMbl 00OpPabOTKM KOHEUHOW UHCIOBOU
10C/Ie[I0BaTe/IbHOCTH (BBIUMC/IEHHE CYMM, TIPOM3Be/leHHH, KO/MYecTBa 371eMEHTOB C
3a/laHHBIMM CBOMCTBaMH), a/IFCOPUTMBbI aHa/IM3a 3allMCH Yrces B MO3ULIMOHHOM CUCTeMe
CUWC/IEHUS, aJTOPUTMbI pellleHus 3aZiau MeToJoM Tiepebopa (MOMCK HarbOJIbIIIero
o011ero fenuTens AByX HaTypalbHBIX UHCeI, IPOBEPKA UMC/Ia Ha TIPOCTOTY)

3.4

O6paboTKa  CHMBOJIbHBIX  JIaHHBIX.  BcTpoeHHble — (GYHKIMM  s3bIKa
TIPOrpaMMUPOBaHUS /17151 00pabOTKH CUMBOJIBHBIX CTPOK

3.5

TabmuHble BeTMYUHBI (MaCCUBbI). AJITOPUTMBI paboThI C 37IeMeHTaMU MacCHBa C
OJTHOKpPaTHbIM TPOCMOTPOM MAacCHBa: CyMMHPOBaHUE 3/IEMEHTOB MacCCHBa, TOJCYET
KoJInyecTBa (CyMMBbI) 3/IeMEHTOB MAacCHBa, YZOBJIETBOPSIOLIUX 33aJaHHOMY YCJIOBUIO,
HaXO0’KJieHre HaubosIbIIero (HauMeHbIIIero) 3HaueH!st 3/IEMeHTOB MaCCHUBa, HaXOXK/jeHHe
BTOPOTO T0 BeJWUrHEe HauOOosbIlero (HavMEeHBIIero) 3HaueHWs, JIMHEWHBIA TOHMCK




j/IeMeHTa, TiepecTaHOBKa 3/IeMEHTOB MacchBa B oOpaTHOM mopsiike. CoOpTHDOBKa
OJTHOMEepHOT0 MaccuBa. IIpocTbie MeTO/bl COPTUPOBKM (HarpyuMep, MeToJ, Ty3bIpbKa,
MeToZ, Bbibopa, COpTUPOBKA BCcTaBKamu). [ToAriporpaMmmbl

WHpopmariioHHbIe TEXHO/IOTUN

4.1

Ananu3 paHHbIX. OCHOBHBIE 33/lauM aHaiu3a [JaHHbIX: IIPOTHO3HMPOBaHUE,
K/accuuKalus, KiacTepusalysi, aHaiu3 OTK/IoHeHu. [TociejoBaTelbHOCTL pelleHts
3ajlau aHa/M3a JAHHBIX: COOp MePBUUHBIX JAHHBIX, OUMCTKA U Ol[eHKa KaueCTBa JJaHHBIX,
BbIOOp U (W/IM) TIOCTPOEHUE MO/IeNH, TTpeobpa3oBaHue JAHHBIX, BU3ya/TU3aliys IaHHbIX,
WHTepIipeTaLus pe3y/bTaToB

4.2

AHamM3 [aHHBIX C TIOMOIBIO 37IEKTPOHHBIX TalO/UI]. BbIUuMC/IeHHe CyMMBI,
cpeaHero apuMeTHUeCKOro, HAauOOJIBIIIET0 M HAUMEHBITIero 3HaueH!H Iuara3oHa

4.3

KomnbroTepHO-MaTemaTryeckye MO/IeJIH. JTarel KOMIbIOTEPHO-
MaTeMaTUUecKoro MO/Ie/IMPOBAHMS: TIOCTAaHOBKAa 3aJaud, pa3paboTka MogenH,
TeCTUPOBaHWE MOJieNd, KOMIIbIOTEPHBIM  SKCIIePUMEHT, aHa/lu3  pe3y/bTaToB
MO/ie/TMPOBaHUs

4.4

YucneHHOe pellleHre YPaBHEHUH C TIOMOII[bI0 TIoZibopa mapameTpa

4.5

Tabuunble (pensSiMoHHbIE) 6a3bl AaHHBIX. TabmuMila — pecTaB/ieHre CBeJeHUH
06 ogHOTUITHBIX 0OBekTax. I[Tose, 3amuck. Kimou Tabmuipl. PaboTta ¢ roToBoii 6a30ii
JAHHBIX. 3ariojHeHWe 0a3bl JaHHBIX. [IOMCK, COPTUPOBKA W (GUIbTpALUs 3aIucer.
3ampockl Ha BBIOOPKY [JaHHBIX. 3ampockl C TlapaMeTpamMH. BbluncisemMble TIONS B
3anpocax. MHOrotab/imuHble 6a3bl JaHHBIX. THIIBI CBsI3el MeX 1y TabmijamMu. 3arpockl K
MHOI'OTa0/TMYHBIM 0a3aM JJaHHBIX




YUYEBHO-METO/MYECKOE OBECIIEYHEHHWE OBPA30OBATEJ/IBHOI'O
ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /IS YYHEHUKA

v Uudopmaruka. 10 kiacc. Bocora JI.JI., BocoBa A.FO. O611jeCcTBO € OrpaHUUeHHOM
oTBeTcTBeHHOCThI0 « BTHOM. JlabopaTopusi 3HaHUi»; AKLIMOHEpHOe 0011eCTBO
«M3parenscTBo «IIpocBemienve»

v Uudopmaruka. 11 kiacc. Bocora JI.JI., Bocosa A.FO. O611jeCcTBO € OrpaHUUeHHOM
otBeTCTBeHHOCTHI0 «BMTHOM. JlabopaTopust 3HaHUi»; AKI[HOHEPHOe 00ITIeCTBO
«M3parenscTBo «IIpocBemjenve»

METOJUYECKHWE MATEPUAUJIBI IJ7151 YUUTEJIA
v Uudopmatrka: 10-11-e kmaccol: 6a30BbIi YPOBEHb: METOUUECKOE TIOCOOME K
yue6nukam JI. JI. Bocorotii, A. FO. Bocogoti / JI. JI. Bocosa, A. FO. Bocoea, H. A.
AxBussHOB, U. [1. KyknnHa, E. A. MupoHuuk. — Mocksa: IIpocseiuenue, 2023.

IN®POBBIE OBPASOBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA
HUHTEPHET

Bubmmoreka nudpoBoro o6pa3oBaTe/ibHOr0 KOHTeHTa — bribmorexa 1rd)poBoro
oOpa3oBaresbHOTO KOHTeHTa https:/Monypoku.pd

AKnacc — mudpoBoit o6pal3oBaTeIbHBIN pecypc miis MKoj. OduiinanbHbIN

cauT — https://www.yaklass.ru/
Yuu.Py - https://uchi.ru/
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