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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no uHpoOpMaTUKE Ha YpPOBHE CpeIHEro oO0iiero oOpa3oBaHUs
NaéT MpeCcTaBICHUE O LeNAX, oOmiedl crpaTterud OOy4YeHHUs, BOCHUTAHUSA U
pa3BuTHs oOydaroIMxcs cpeicTBamu ydeOHoro mpeamera «UudopmaTtnka» Ha
0a30BOM YpOBHE, YyCTaHaBIMBaeT OOsA3aTENbHOE MPEIMETHOE COJepKaHHe,
MpeaycCMaTpUBAET €ro CTPYKTYPUPOBAHHE IO pasjeiaM U Temam, ONpelesser
pacnpeneneHue ero mno kiaccam (rogaam U3ydeHust).

[Iporpamma o nHpopMaTUKe ONpeesieT KOINYeCTBEHHbIE U KAYeCTBEHHBIE
XapaKTepUCTUKHN Y4EeOHOro MarepHuaia JUisl KaXI0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL COJIEP KATeNIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IMIPOMEKYTOUYHOM
aTTecTaluu oOy4arommxcs, BCEPOCCUMCKUX IPOBEPOYHBIX pabor,
rocy/1apCTBEHHOM UTOroBoM aTrectaiuu). [Iporpamma no nHpopMaTuke sBisieTCs
OCHOBOM [IJIi COCTaBJCHUS AaBTOPCKUX Y4YEOHBIX MPOTpaMM U Y4EOHUKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca yYUTEIEM.

NudopmaTuka Ha ypoBHE CpeHETO 001Iero 00pa30BaHMs OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAyYHOW JAUCHUIUIMHBI, H3y4arollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTH3AaIlMK UH()OPMAIIMOHHBIX
IPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs  WH(DOpPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIECHUE U COLIMANIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep HWHGOPMATHKH W HUH()OPMAIMOHHOMN
NEeSITEIHHOCTH.

Kypc undopmatnku Ha ypoBHE CpeaHEro oOIIero oOpa3oBaHUS SIBISETCS
3aBEpIIAIONIMM JTAlOM HEMPEPHIBHON MOATOTOBKMA OOYy4YaIOIIMUXCA B 00JacTH
UHPOPMATUKK U HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH, OH
OMMpAETCS Ha COJEpKaHHE Kypca HHPOPMATUKH YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHHMs M  ONBIT  TMOCTOSIHHOTO  NPUMEHEHUs  MHGOPMAIMOHHO-
KOMMYHHUKAIIUOHHBIX ~ TEXHOJOTHUM,  Ja€T  TEOPETUYECKOE  OCMBICIICHUE,
MHTEPIPETALNIO U 0000IIEHUE 3TOTO OIbITA.

B conepxxanun ydeOHoro mpeamera «MHpopmaTika» BBIIETISIOTCS YETHIpE
TEMaTHUYECKUX pa3jea.

Pazmen «lludpoBas TpamMOTHOCTH» OXBAaTBHIBAET BOMPOCHI YCTPOWCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IM(GPOBOTO OKPYKEHHUS, BKIIOYAS
KOMITbIOTEPHBIE CETH, UCIIOIB30BaHUE CPEICTB ONEPALIMOHHONW CUCTEMBI, padOTy B
cetu VIHTepHET ¥ WCHOIB30BAaHHE WHTEPHET-CEPBUCOB, WH(DPOPMAITMOHHYIO
0€301acHOCTb.

Paznen «Teopermueckue OCHOBBI HH(POPMATHKK» BKJIOYAET B ce0s
MOHSATUUHBIA anmapaT WHMOPMATHKHU, BOMPOCHl KOJUPOBAHHUS HH(OpMAIINH,



u3MepeHuss MHOOPMAIIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aJreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJICTUPOBAHUS.

Paznen «Anroputmbl M TOpOrpaMMHUpPOBAHHE) HAMpPABICH HA pa3BUTHE
QITOPUTMUYECKOTO  MBIIUJICHUS, pPa3pabOTKy alropuTtMoB, (popMHupoBaHUE
HABBIKOB peaJM3allik TPOrpaMM Ha BBIOPAHHOM SI3BIKE IPOTPAMMHUPOBAHHSI
BBICOKOT'O YPOBHSI.

Paznen  «HdopmanioHHbIE  TEXHOJOTHHM»  OXBaThIBAET  BOIPOCHI
MPUMEHEHUST WH(POPMAIIMOHHBIX TEXHOJOTHHA, PEATM30BAHHBIX B MPUKIATHBIX
POTrpaMMHBIX TTPOJIYKTaX U UHTEPHET-CEPBUCAX, B TOM YHCJIC MPU PEIICHUH 3a]1a4
aHajgu3a JaHHBIX, HCIOJb30BaHUWE 0a3 JaHHBIX U DJICKTPOHHBIX TaOJUIl ISt
pelieHus MPUKIaJIHbIX 3a/1a4.

Pesynbpratel  6a30BOrO  ypOBHS ~ M3y4YeHHS ~ y4eOHOro  mpeaMera
«ndopmatukay  OpUEHTHPOBAHBI B  TEPBYIO  OYepeab Ha  OOIIYIO
(GYHKIIMOHAIBHYIO ~ TPaMOTHOCT, MOJTyYeHUE KOMITIETCHTHOCTEH  JJIs
MTOBCETHEBHOM JKM3HU U 00111eT0 pa3BuTHs. OHHM BKIIOYAIOT B CEO:

MOHUMAHHUE TPEIMETa, KIIOUYEBBIX BOMPOCOB M OCHOBHBIX COCTABJISIFOIIUX
AJIEMEHTOB M3y4aeMOU MpeIMETHON 00J1acTu;

yMEHHE pelllaTh TUIOBBIE TNPAKTUUECKHE 3a7a4yd, XapaKTepHbIC IS
UCIIOJIb30BaHMS METOJIOB U MHCTPYMEHTApHs JaHHOU MpeMEeTHOM 001acTu;

OCO3HAaHHME paMOK H3y4yaeMOl MpeaMeTHON o00JacTH, OrpaHUYEHHOCTH
METOJIOB U HUHCTPYMEHTOB, THITUYHBIX CBSI3€H C IPYrUMU 00JIACTIMU 3HAHUS.

OcHoBHas 11e51b u3y4eHus: yueonoro npeamera «Mupopmaruka» Ha 6a30BOM
YpOBHE JIJIsl YPOBHS CpeHEro o0I1Iero oopa3zoBaHusi — odecrneueHme aaabHenIero
pa3BUTHS HMH(POPMAIMOHHBIX KOMIIETEHIIUN BBIITYCKHHKA, €r0 TOTOBHOCTH K
KU3HA B YCJOBHUSIX pa3BUBAIOMIETOCS HWH(GOPMAIIMOHHOTO 00IIecTBa W
BO3pacTalonlell KOHKYPEHIIMM Ha pBIHKE Tpylna. B cBA3M C 3TUM u3ydeHHE
uHdopmatuku B 10 — 12 xmaccax J0KHO 00€CTICUUTh:

c(hOpMHUPOBAHHOCTh MpECTaBICHUI 0 posn nH(OPMATHKH,
WHOOPMAITMOHHBIX W  KOMMYHHKAIMOHHBIX TEXHOJOTUH B  COBPEMEHHOM
OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIIIUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUJETh WX CBSI3b C KPUTEPUSMH OIICHUBAHUS W CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
000061mmaTe nHpOpPMAIHIO;

c(hOpPMHUPOBAHHOCTh  TMPEACTABICHUN O  BIUSHUU  WHPOPMAIMOHHBIX
TEXHOJOTUWA Ha JKU3Hb YelIOBeKa B OOIIECTBE, TOHMMAHHE COIUAILHOTO,
SKOHOMUYECKOTO, MOJIUTUYECKOT0, KYJIbTYPHOrO, HOPUIUYECKOr0, MPHUPOIHOTO,



SPrOHOMHYECKOr0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MIPABOBBIX U 3TUYECKUX ACIIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAHHME OTBETCTBEHHOCTH JIIO/I€H, BOBICUEHHBIX B CO3/IaHUE U UCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(HOpMaIIH;

CO37aHUE YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOH, MPOEKTHOM, HAy4HO-
UCCJIEeI0BATENBCKOM M TBOPYECKOM NEATETbHOCTH, MOTHMBALMU OOYyYaroImIMXca K
CaMOPa3BUTHIO.

Ha uzyuenue unpopmatuku (6a30Bblil ypoBeHb) oTBOAUTCS 66 yacoB: B 10
kiacce — 22 gaca, B 11 kimacce — 22 ygaca, B 12 xnacce - 22 gaca.

ba3oBbiif ypoBeHb u3yueHUs HHGMOpPMATUKH OOECHedYrBaeT MOJITOTOBKY
oOy4Jaromuxcs, OPUEHTUPOBAHHBIX HA T€ CHEUUAIbHOCTH, B  KOTOPBIX
UH(POPMAIIMOHHBIE TEXHOJOTHUU SIBISIOTCS HEOOXOJMMBIMU HHCTPYMEHTAMHU
npodeccuoHaIbHON NIeATETbHOCTH, Y4acTHE B MPOEKTHON M HCCIIEI0BATEIbCKOM
JESTENbHOCTH, CBA3aHHOM C MEXIUCUUIUTMHAPHOW U TBOPYECKOM TEMaTHKOM,
BO3MOXHOCTb ~ pelIeHusi 3ajad 0a30BOro0  YpOBHS  CJIOXHOCTH EnunHoro
roCy/IapCTBEHHOI'0 SK3aMeHa 1o HH(POpMAaTHKE.

[locnenoBaTenbHOCTh M3YYEHHS TEM B Mpeaenax OJHOrO0 roja o0ydeHus
MOKET OBITh W3MEHEHa 10 YCMOTPEHHUIO Y4YUTeNsd IMpU MOATOTOBKE padoueil
IPOrpaMMBbl U IOYPOUHOTO IJIAHUPOBAHHS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanuss TeXHHMKH OE30MACHOCTU W TUTHEHBI TMpu paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU HIU(PPOBOTO OKPYKEHHUS.

[Ipuniunel paGoTel kommbioTepa. IlepconanbHblii KoMmbioTep. Bribop
KOH(UTypaluu KOMIbIOTEPA B 3aBUCUMOCTH OT pPEIIaeMbIX 3aad.

OcHOBHBIE TEHJICHIIMM  Pa3BUTHUS KOMITBIOTEPHBIX  TEXHOJIOTHH.
[TapamenbHbie BBIYHUCIICHUS. MHoromnporeccopHbie CHUCTEMBL.
CynepkoMnbioTepbl. MUKpOKOHTpOILIEphl. POOOTH3MpPOBaHHBIC TPOU3BOICTRA.

[IporpammHoe  obecnedeHue  KOMIBIOTEPOB. Buasl  mporpamMmmMHOro
obecrieueHuss W ux HaszHaueHHe. OCOOEHHOCTH MPOTPAMMHOTO OOECICUCHHUS
MOOWIBHBIX ycTporcTB. OmeparnoHHass cucrema. [loHsTHE O CHCTEMHOM
aIMUHUCTpUpPOBaHMM.  MHCcTamismus W JEUHCTAUISAIUS — TPOTrPaMMHOIO
obecrieyeHusI.

daitnosas cucrema. [louck B daitnoBoit cucteme. Opranuzanus XpaHeHUs U
00pabOTKM JaHHBIX C HCIOJB30BAHHEM HWHTEPHET-CEPBHUCOB, OOJAYHBIX
TEXHOJOTUN U MOOWIIbHBIX YCTPONCTB.

[IpukiasHble KOMIIBIOTEPHBIE MTPOTPaMMBbI U1 PELICHHS TUIIOBBIX 3a/1ad 1O
BbIOpaHHO cienanu3anuu. CucTeMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS.

[Iporpammuoe obecnieuenue. JluneH3upoBanue MPOrpaMMHOrO 0OecTieueHUs
U 1muppoBbIX pecypcoB. [IpompuerapHoe u  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
obOecrieueHusi W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOAATENICTBOM Poccuiickor denepanuu, 3a HEMPABOMEPHOE UCIIOIb30BAHUE
IPOTrPpaMMHOT0 00eCIICUeHHS U ITU(PPOBBIX PECYPCOB.

TeopeTnueckue 0CHOBbI HHPOPMATHKH

Nudopmarusi, naHHple ©W 3HAHWS. YHUBEPCAIBHOCTh  JAUCKPETHOTO
npeacraBieHus uHpopManuu. J[BomyHoe KoauwpoBaHue. PaBHOMepHBIE U
HEepaBHOMEpHBIE Kojbl. YcimoBue Pano. [lonxoapl k mM3MepeHHIO HH(POpPMAIUU.
CymHocTh 00BEMHOTO (ayIpaBUTHOTO) TMOAXOAA K HM3MEPEHUI0 WH(MOpMAINH,
ompejieNieHre OuTa C TOYKH 3peHUs ai(aBUTHOTO TMOJX0JA, CBSI3b MEXKIY
pasMmepom andaBuTa U UHPOPMAITMOHHBIM BECOM CHMBOJIA (B TIPEIIMOJIOKEHUU O
PABHOBEPOATHOCTH MOSBICHUS CUMBOJIOB), CBSI3b MEXK/Y €IUHHUIIAMU U3MEPEHUS
nHpopmanuu: Out, Oaiir, KoOait, Mobaiit, I'0aiir. CymHOCTb COACPKATECIBHOTO
(BEpOSITHOCTHOTO) TOAXO0Ja K M3MEPEHHI0 HHOOpMAIMU, OmpeieieHue Ourta ¢
MO3ULIMH COJIEPKAHUSI COOOIIEHUS.



Nudpopmanmonnsle  mnpouecchl. Ilepemaya uHpopmanmu. McTOUHUK,
NpUEMHHUK, KaHaj CBS3M, CUTHAJ, KoaupoBaHue. VckaxkeHune uHbOpMalMu IMpU
nepenade. CKOpoCTh TMepefaud JaHHBIX 10 KaHajdy CBSA3M. XpaHEHHe
uHpopmaimu, o0bEM mnamsaTH. OOpaborka uHbopmanuu. Buael o00paboTKu
uHpoOpMalMU:  TOJIy4YeHHE  HOBOTO  COJAEpX aHUS, HU3MEHEHHe  (OpMBbI
npexacrasinenus uHopmanuu. Ilowck wunbopmanuu. Ponbp wuHpopmanuum u
MH(OPMAIMOHHBIX MPOIIECCOB B OKPYXkKAIOIIEM MHpE.

Cuctembl. KoMIIOHEHTBI cucTeMbl MU UX B3aumoneicteue. CuHCTEMBI
ylpaBiieHus. YTpaBieHue Kak MHPOopMaluuoHHBIH nporecc. OOpaTHas CBA3b.

11 KVIACC

TeopeTnueckue 0CHOBBI HHPOPMATHKH

Cucrembl cyuciieHHs. Pa3BépHyTas 3amuch IENBIX M JAPOOHBIX 4YHCEN B
MO3UITMOHHBIX CHCTeMax cuuciacHus. CBOWMCTBA IMO3MIIMOHHON 3alMCH YHUCIa:
KOJIMYECTBO U(p B 3amuCH, NPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHCIICHUS. AJITOPUTM TIEPEBOJIA IIEJIOTO YUCIa U3 P-MYHON CUCTEMBI CUUCIICHUS B
JCCATUYHYI0. AJITOPHTM IepeBOja KOHEYHOW P-muHOW NIpoOM B IECITHUHYIO.
ANropuT™M TEpeBoJia LENOro 4YHcia U3 JCCATUYHON CHUCTEMbl cCUHCclieHus B P-
W4Hyto. J[BoWuHas, BOCbMEpUYHAs M IIECTHAJALIATEPUYHAs] CUCTEMBbI CUUCIICHHS,
NEPEBOJl YHUCEN MEXIy OTUMH CcUCTeMaMH. ApudMeTHuecKre OIepanuu B
MO3UIMOHHBIX CUCTEMAX CUMCIICHUS.

[IpencraBiienne HeIbIX U BEIIECTBEHHBIX YUCEN B MAMSITH KOMIIBIOTEPA.

Konmuposanne TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOIUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenue uHPOPMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOIIICHUIA.

KomupoBanne  m3oOpaxenuit. Onenka  UHPOPMAIMOHHOTO  00BEMA
pacTpoBOTO TpadUuECKOro M300paKEHUsI MPU 3aJaHHOM Pa3pEIICHUH U TIyOuHE
KOJIMPOBaHMSI IIBETA.

Koauposanne 3Byka. Ouenka nuHQOpMaImoOHHOTO 00béMa 3BYKOBBIX JTAHHBIX
MIPY 33J]aHHBIX YaCTOTE AUCKPETU3AIMU U PA3PSTHOCTH KOJTUPOBAHUS.

Anrebpa noruku. BoeickaspiBanusa. Jlormyeckwe omepanuu. TaOmuipl
HMCTUHHOCTH JIOTHUECKHUX ONEPAINH «TU3BIOHKIIHSY, «KOHBIOHKITUS)», KAHBEPCHUSY,
«AMIUTAKAIHS»,  «IKBUBaJCHIUs». Jlormueckwe BeIpakeHus. Boraucienue
JIOTUYECKOTO 3HAYCHHsI COCTABHOTO BBICKA3BbIBAHHS MPU W3BECTHBIX 3HAYCHHSIX
BXOJAIIMX B HErO0 OJJIEMEHTAPHBIX BbICKa3biBaHUW. TaOiMIBI UCTUHHOCTH
JIOTUYECKUX BhIpaKeHUH. JIormdeckue onepanuy U onepanuy HaJ MHOKECTBAMH.

[Tpumepsl 3aKOHOB anreOphl JIOTUKHA. OJKBUBAJEHTHBIC MPeoOpa3oOBaHUS
noruueckux BolpaxkeHuil. Jlormueckue ¢dyHkiuu. IlocTpoeHHe JOrHYECKOTO



BBIpaXKEHUSI C JaHHOW Tabnuued UCTUHHOCTU. JIOorM4yeckue HIEMEHTHI
komnbioTepa. Tpurrep. Cymmarop. [locTpoeHne cxeMbl Ha TOTUYECKUX AIEMEHTax
M0 JIOTHYECKOMY BBIPQXKCHHIO. 3alHCh JOTHUYECKOTO BBIPAXKEHUS IO JIOTUYECKOM
CXEME.

NupopmManuoHHbIE TEXHOJIOT U

TexkcroBblii mpoueccop. PepgaktupoBanne u dopmarupoBanue. IIpoBepka
opporpadun u rpammatukud. CpeAcTBa TOWMCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  HMcnons3zoBanue  ctwieid.  CTpyKTYpUpPOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHOckH, ornaBieHue. Ob0naunbie cepBuchl. KomnektuBHas pabora ¢
JOKyMEHTOM. MHCTpYMEHTBI pELEH3UPOBAaHHWS B TEKCTOBBIX IpOIlECCOpax.
HemoBasi mepenucka. Pedepar. IlpaBuia UUTHPOBAaHUS HCTOYHHKOB |
odopmienus: 6udauorpaduyeckux ccoutok. OopmiieHue cnucka JUTepaTyphl.

BBoa n300paXkeHWI C HMCMOJNB30BaHUEM Pa3UYHBIX IHU(PPOBBIX YCTPOWUCTB
(mupoBeIX (poTOANMApPaTOB W MUKPOCKOIIOB, BHIICOKAMEpP, CKAHEPOB M JAPYTUX
ycTpoucTB.). ['paduueckuit pemakrop. OOpaborka rpaduyeckux OOBEKTOB.
PactpoBas u BekTopHas rpaduka. @opmarsl rpadudeckux (Hanios.

O6paboTka wu300pakeHHUss M 3ByKa C HCIIOJIB30BAHHEM HWHTEPHET-

IIPUIIOKEHUM.

MynbsTumenua. KommnbrotepHbie IIPE3CHTALIUY. Hcnons3oBanue
MYJIbTUMEIUNHBIX OHJIAtH-CEPBUCOB MJIs Pa3pabOTKU MpPE3EeHTAlUil MPOEKTHBIX
paboT.

[TpuHIUMTIBI TOCTPOCHUSA U PEAAKTUPOBAHUS TPEXMEPHBIX MOJIETIEH.

MudpoBasi rpaMOTHOCTH

[IpyHUMIIBI TOCTPOEHUS U ANIMapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CerteBbie npotokonbl. Cetb MHTepHeT. Anpecauns B cetu MuTepHer. Cucrema
JTOMEHHBIX UMEH.

Be6-caiit. BeO-ctpanuma. BzauMmopelicTBue Opay3epa ¢ BeO-cepBepoM.
Jlunamudeckue crpaHuiisl. PazpaboTka nHTEpHET-TIpIiIokeHui (caiitoB). CeTeBoe
XpaHEHUE JaHHBIX.

Buaet  nmestenpHoctm B cetd  MHTepHer. CepBuchl  MHTepHeTa.
['eonndopmarmonHbie cUCTEMBI. | €0JIOKalIMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHH
(mampuMmep, JOKausi MOOWJIBHBIX TeNe(POHOB, OMPENEICHUE 3arpyKEHHOCTH
aBTOMArucTpasieil), MHTEPHET-TOPTOBIIS, OPOHUPOBAHUE OUIIETOB, TOCTUHUII.

l'ocynapcTBeHHbIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHble CETH —
OpraHu3anus KOJUIEKTUBHOTO B3aWMOJECUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: TpaBWia TMOBEJAcHUS B KuOepmpocTpancTtBe. [IpobGnema mommuHHOCTH
nosnyyeHHoU nuHpopmaru. OTKpbITbIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHbIE U JKOHOMHYECKHE YIPO3bl, CBS3aHHbIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJorui. OO0mme mnpodsiemMbl 3alluThl



uHpopmanmun  u  uHboOpManMOHHOM  Oe3omacHocTu. CpencTBa  3alUTHI
uHPOpPMAIIMU B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX M aBTOMATH3WPOBAHHBIX
nH(popMalMOHHBIX cucTeMax. IIpaBoBoe oOecrneueHue HMHPOPMALMOHHOM
6e3onacHoctu. llpenoTBpallieHre HECAaHKIMOHMPOBAHHOTO JOCTyNa K JIMYHOM
KOH(HIEHIIMaIbHON HHpOpMaLK, XpaHSIIEHCcs Ha MEPCOHAIbHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoHcCTBax. BpenoHocHOe mporpaMMHOe 0OecredeHue U CHoCOoObI
O00ppOBl C HUM. AHTHUBHpPYCHBbIE mHporpammbl. OpraHu3anus JUYHOIO apXuBa
uHpopmaruu. PezepHoe konuposanue. [laponbHas 3aniuTa apxusa.

NudopmarimonHple  TEXHOJOTMM M NpOo(eccCHOHaNbHas JI€ATeIbHOCTD.
Wudopmarmonnsie  pecypebl.  LludpoBas  skonomuka. Hubopmannonnas
KyJbTYpa.

TeopeTnueckue 0CHOBBI HH(POPMATHKH

Mopenu u moaenupoBanue. llenn monenupoBanus. COOTBETCTBUE MOJEIH
MOJIETUPYEMOMY O00BEKTY WK Tpolieccy. Dopmanu3anus NpUKIaaHbIX 3a1a4.

[IpencraBienne pe3yiabTaTOB MOJACIUPOBAHUS B BHUAE, YIAOOHOM IS
BOCHPUATHS YeJIOBEKOM. [ 'paduyeckoe MmpeacTaBlIeHne TaHHbIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padppr. OcHoBHble moHsATHA. Buasl rpados. Pemienune anropurMuuecKux
3a]a4, CBSI3aHHBIX C aHAJIM30M IpadoB (IOCTPOEHHE ONTUMAIBHOIO IYTH MEXIY
BepIIMHAMHU Tpada, OIpeneseHHe KOJIMYECTBAa PA3NIMYHBIX IyTEH Mexay
BEPLIMHAMHU OPUEHTUPOBAHHOT'O allUKIMYECKOro rpaga).

HepeBbs. bunapHoe nepeBo. [luckpeTHble Urpbl JBYX WIPOKOB C TIOJIHOMN
uHpopmanueil. Iloctpoenue nepeBa mepedbopa BapHaHTOB, ONKUCAHUE CTPATErHU
UTPBI B TAOJUIHOM (popMe. BBIUTPHIIITHBIE CTPATETHH.

Hcnonp3oBanue rpadoB U AepeBbEB IPU ONMHUCAHUU OOBEKTOB U MPOIIECCOB
OKPY’KaloIlero Mupa.

12 KJIACC

AJITOPUTMBI U IPOTPAMMHPOBaHHE

Onpenenenne BO3MOXKHBIX PE3YIBTATOB Pa0OTHI MPOCTEHIINX aITOPUTMOB
YOpaBJ€HUs HCIOJHUTENSAMU M BBIUUCIHUTEIBHBIX alroputMoB. OrmnpeneneHue
MCXOJIHBIX JaHHBIX, P KOTOPBIX aJITOPUTM MOXKET 1aTh TpeOyeMbIil pe3ybTarT.

Otanbl pelmeHus 3ajad  Ha KOMIbIoTepe. SI3bIK NporpaMMUpOBaHUs
(ITackams, Python, Java, C++, C#). OcHOBHbIC KOHCTPYKIIMH SI3bIKA
NporpaMMHUpOBaHusl.  TUMbl  JaHHBIX:  IEJIOYUCIEHHBIE,  BEIIECTBEHHBIE,
CUMBOJIbHBIE, Jlornyeckue. Bernenus. CocraBHbie ycnoBusi. [{ukibl ¢ ycioBuem.
Huxmer mo nepemenHoi. Mcnonbp3oBaHue TaOIHUI TPACCUPOBKH.



PazpaboTka u mporpaMMmHas peanu3aius ajirOPUTMOB PEIICHHS TUIOBBIX
3ajad 0a3zoBoro ypoBHs. [IpuMepsl 3agau: aaropuT™Mbl OOpaOOTKHM KOHEYHOU
YUCJIOBOM MOCIEA0BATEILHOCTH (BBIUMCICHUE CYMM, MPOU3BEACHUMN, KOJIMYECTBA
AJIEMEHTOB C 3aJJaHHBIMM CBOMCTBAMHM), aJTOPUTMBbl aHaIW3a 3alUCU YHUCENT B
MO3UIIMOHHOM CHUCTEME CUMCIICHMS, aJTOPUTMBl PEIICHUS 3ajad METOJIOM
nepebopa (MOMCK HAWOOJBIIETO OOIIEro JEIUTENs JIBYX HATypajbHBIX YHUCET,
MIPOBEPKA YUCJIa HA MTPOCTOTY).

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHbIe  (GYHKIMM  sA3bIKa
IporpaMMHUPOBaHUS JJ1sl 00pabOTKH CUMBOJIBHBIX CTPOK.

TabnuuHble BeIMYUHBI (MAcCUBBI). AJTOPUTMBI PabOTHI € 3JIEMEHTaMU
MaccuBa C OJHOKPATHBIM MPOCMOTPOM MAaCCHBA: CYMMHPOBAHHE DJIEMEHTOB
MacCHBa, MOACYET KOIMYECTBA (CYMMBI) SJIEMEHTOB MAacCHUBA, yJIOBJICTBOPSIONIUX
3aIaHHOMY YCIIOBUIO, HAaxO0XXJICHUE HauOOJbIIero (HaMMEHBIIEro) 3HAYEHUS
AJIEMEHTOB MAacCHBa, HAaXO0XJACHHUE BTOPOTO 10 BEJIMYUHE HAUOOJIBIIIETO
(HauMEHBIIIET0) 3HAYEHUS, TUHEWHBIA MMOUCK JIEMEHTA, TIEPeCTaHOBKA YJIEMEHTOB
MaccHBa B 0OpaTHOM MOPSIJIKE.

CopTupoBka OJHOMEpPHOTO MaccuBa. IIpocTble METOIBl COPTHPOBKHU
(Hampumep, MeToj TMy3bIpbKa, METOJ BbIOOpA, COPTHUPOBKA BCTaBKaMu).
[Tonpmporpammsi.

HNudopMannoHHbIe TEXHOJIOTHH

AHanu3 gaHHbIX. OCHOBHBIE 3aJauMl aHAJIW3a [IAHHBIX: MPOTHO3WPOBAHHUE,
KjIaccuuKalys, KilacTepusanus, aHaimu3 OTKiIoHeHuil. [lociemoBaTenbHOCTD
pelIeHus 3aja4y aHaju3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYHMCTKA U OIICHKA
KauecTBa JTaHHBIX, BIOOP W/WJIM MOCTPOSCHHUE MOJEIH, IpeoOpa3oBaHUE JTaHHBIX,
BU3YyaJIU3allUsl JaHHBIX, UHTEPIIPETALIUS PE3YJIbTATOB.

AHanu3 JaHHBIX C TOMOIIBIO DJEKTPOHHBIX TaOIuIl. BbrducieHue cymMMmbl,
cpenHero apuMeTHuecKoro, HauOOJBIIEro U HAMMEHBIIIETO 3HAUCHUN TUana3oHa.

KomnerotepHo-MaremMaTu4eckue MOJEJH. Oranbl KOMITBIOTEPHO-
MaTEeMaTUYeCKOTO MOJICTUPOBAHMS: TIOCTAaHOBKA 3ajadd, pa3paboTka MojenH,
TECTUPOBAHUE MOJIETM, KOMIIBIOTEPHBI JKCIIEPUMEHT, AaHaJIW3 PE3yJIbTaTOB
MOJEIUPOBAHMUS.

UYrclieHHOE pellieHre YPaBHEHHH ¢ ITOMOIIBIO TT0100pa mapamMmeTpa.

Tabnuunbie (pensiuoHHBIC) 0a3bl MaHHBIX. Tabnwila — MpefCTaBICHHE
cBeJeHU 00 ogHOTMHHBEIX oOBekTax. Ilone, 3amuch. Kimrou tabmuipl. Pabora ¢
roToBOM 0a30if nmaHHBIX. 3amoigHeHWe O0a3bl MaHHBIX. [loWICK, COpTHUpOBKA U
dunbpTpanus 3amnuceil. 3ampockl Ha BBIOOPKY JAaHHBIX. 3alPOCHI C MapaMeTpaMH.
Boluncnsiembie moss B 3ampocax.

MHuorotabnnynble 0a3bl JaHHBIX. THUIBI CBs3EH MeXAy TaOJIMUIaMU. 3arpOChl
K MHOTOTaOJIMYHBIM 0a3aM JTaHHBIX.



CpencTBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacrio3HaBaHus YCTHOW peuu. WaeHTudukamuss W MOUCK H300paKEHUH,
pacrnio3HaBanue jull. CamooOy4aronuecss CUCTeMbI. VICKyCCTBEHHBIN UHTEIICKT B
KOMIIBIOTEpHBIX urpax. Mcnonp30BaHHE METONOB MUCKYCCTBEHHOI'O MHTEIUIEKTA B
oOydaromux cuctemax. Mcnosib30BaHME METOJOB MCKYCCTBEHHOIO WMHTEJIEKTa B
poOotorexHuke. HMHrepHer Bemied. IlepcrnekTUBBI pa3BUTUS KOMIBIOTEPHBIX
VHTEJUIEKTYaJbHbIX CUCTEM.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUSA (BA3OBBIN YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE ~ PE3yNbTAaThl  OTPAXKAlOT TOTOBHOCTb U  CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOW UEHHOCTHBIX OpHUEHTALMi, MO3UTUBHBIX BHYTPEHHHUX
yOeXJeHul, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM ILEHHOCTSIM  POCCHICKOTO
oOLIEeCTBa, pacCIIMPEHHE KU3HEHHOI'O OMbITa M ONBITA ACSITENILHOCTH B IpOIlecce
peanuzanuu  CpeACTBaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HallpaBieHUU
BOCHHUTATENIbHON JesTeNbHOCTU. B pe3ynpraTe nzydenus uHGOpMaTUKU HA YPOBHE
cpenHero obmero oOpa3oBaHus y oOywaromerocs OyayT c(opMupOBaHbBI
CJIeIyIOIINE JINYHOCTHBIC PE3YJIbTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KE€HUE
3aKOHAa U TpaBOMOpsSAKa,  COOJIOJIGHWE  OCHOBOIOJIAraloOlMX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HHGOPMAIIMOHHON 0€30IaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(hOoONH, AUCKPUMHUHAIIMK IO COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NnaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHNE 3HAaUeHUSI HHPOPMATUKH KaK HaAyKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHMUS;

CHOCOOHOCTh OLIEHMBAaTh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC pPEIlEHUS,
OPUEHTUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHpY, BKJIKOYAas JCTETUKY HAy4dHOIO U
TEXHHUYECKOT0 TBOPYECTBA;

CHOCOOHOCTh BOCHPUHMMATH Pa3lIU4YHBbIE BHUJbBI HCKYCCTBA, B TOM YHCIE
OCHOBaHHbBIE Ha MCTIOJIb30BAHUH WH(OPMALIMOHHBIX TEXHOJIOTHIA;

5) pu3n4ecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO W 0Oe3omacHOro  oOpasza  JKWU3HHU,
OTBETCTBEHHOI'0 OTHOILIEHHS K CBOEMY 3I0pOBbIO, B TOM YHCIE€ M 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
Y KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AKTMBHOW JEATEIBHOCTU TEXHOJOIMYECKOW Y COLHUAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JIOCTWKEHUSX MHPOPMATUKHM U  HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHHE TJI00aTBHOr0 XapakTepa JKOJIOTMYECKHX MpoOJjeM M MmyTed ux
pelieHusi, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH  HWH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI UHPOPMATUKHU, TOCTHKEHHUSIM HAyYHO-TEXHUUECKOIO Mporpecca
U OOUIECTBEHHOW TMPAaKTHUKW, 3a CYET TOHMMAHHS POJM HHPOPMAIUOHHBIX
pecypcoB, HMH(OPMAIMOHHBIX MPOILIECCOB U HH(DOPMAIMOHHBIX TEXHOJOTUH B
yCIOBUAX HUGPOBOM TpaHchopMalMu MHOTHUX cQep KU3HU COBPEMEHHOTO
00IIIeCTBa;

OCO3HAHHE IIEHHOCTH HAYYHOM JIEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBEHO U B TPYIIIIE.

B mporecce nocTukeHUs JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBI
no wuHpopMaTuke Yy OOYYaIOIIUXCS COBEPIIEHCTBYETCS HSMOLMOHAJIBHBIH
MHTEJUIEKT, PEANOIaraoumi copMUpoOBaHHOCTS:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAILIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHHUIO LENH U
ycrnexy, ONTUMHU3M, WHULHUATHBHOCTb, YMEHHE JEHCTBOBAaTh MCXOAS M3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIECHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U COIEPEKUBAHUIO;



COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOLLEHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe wu3ydeHumss HMHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanus y oOyuamomerocss OyayT cQOpMUpOBaHBI METAaNpPEIMETHBIE
pe3ynbTaThl, OTPaXEHHBIE B YHHBEPCATHHBIX yUEOHBIX ICHCTBHAX, a HMEHHO:
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JIEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIE YyueOHbBIE IEHCTBHS, DPETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
TEHCTBHS, COBMECTHASI IEATEITHHOCTb.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecCKHe AeCTBUS:

CaMOCTOSATCILHO  (OPMYyJIMpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpHBaTh €& BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBECHHBIM NMPH3HAK WM OCHOBAHUS I CPaBHCHMS,
KJaccuduKkauu u 06001eHNS;

ONpeNeNsITh IEIU JCSITCIIbHOCTH, 3aJaBaTh IIapaMEeTPbl M KPHTEPUU UX
JTOCTHIKEHUS;

BBISIBJISATH 3aKOHOMEPHOCTH M IMMPOTHBOPEYHS B PAaCCMATPHBACMBIX SBJICHUSX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C YU4ETOM aHajau3a MMEIONTUXCS
MaTEPHAJIbHBIX U HEMAaTePHAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHBBI B JICATCIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IICJISIM, OLICHUBATh PUCKH ITOCJICACTBUI JCSITCIIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX  peajbHOrO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS;

pPa3BUBATh KPEATHBHOE MBIILICHHUE P PEIISHUH KU3HEHHBIX TIPOOJIEM.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIAJICTh HABBIKAMH YY€OHO-HCCIICIOBATEIIHCKON M IIPOCKTHOMN JIESITCIBHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHYSCKHUX 3aJ1a4, TPUMEHCHHIO
Pa3IMYHBIX METOJIOB MMO3HAHUS,

OBJQJICTh BHUJAMH JICATCIBHOCTH II0 TIOJYYCHHIO HOBOT'O 3HAHHS, €ro
WHTEPIpETAlliA, TPeoOpa30OBaHUIO M MPUMCHCHHIO B Pa3IMYHBIX yYeOHBIX
CUTYaIUsAX, B TOM YHCJIC TIPH CO3AaHUN YICOHBIX U COIMATIBHBIX MPOSKTOB,;

dbopMupoBaHWE  HAYYHOTO THIIA  MBIIUJICHUS, BIAJICHUE  HAy4YHOU
TEPMHUHOJIOTHEH, KJIIOUEBBIMH MOHITHUIMH M METOJIAMHU;



CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOU
JESTEHPHOCTH U )KU3HCHHBIX CUTYAITUX;

BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJU3WpOBaTh 3a/ady,
BBIBUTATh TUNOTE3y €€ pelIeHWs, HaXOAUTh apryMEHTHI Ui JIOKa3aTeIbCTBA
CBOMX YTBEP)KIICHHM, 3a/1aBaTh MTAPaMETPhl U KPUTESPUH PCIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE PCIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISITh 1I€JICHAMPABICHHBIN TMOUCK IMEPEeHOCca CPEJICTB U CIOCOO0B
NercTBUS B IPOGECCUOHATIBHYIO CPEIY;

NEPCHOCUTh 3HAHWS B TIO3HABATEIBHYIO U MPAKTHYECKYH 00JIacTH
KU3HEEATEITHHOCTH;

UHTCTPUPOBATH 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIaCTCH;

BBIJIBUTaTh HOBBIC HWJCH, MpEJiaraTb OPUTHHAIBHBIC MOJXOABI U PEIICHHS,
CTaBUTH NPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopmaumeii:

BJIQJICTh HABBIKAMH IMOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENLHO  OCYIIECTBIATh  IOUCK,  aHajlu3, CUCTEMAaTU3alMI0 |
UHTEPIIpETAIMI0 UHPOPMAIIUU PA3TUYHBIX BUAOB U (POPM IpeICTaBICHUS;

co3faBaTh TEKCTbl B pa3IM4HbBIX ¢opmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMallMK W IIeJIEBOM  ayJUTOpUHU, BbIOMpas ONTUMAaJbHYIO  (QopMy
NpEe/ICTaBIICHUS U BU3yaJIU3alliy;

OIICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MHGpOpMAINH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aI[MOHHBIX
3a1a9d ¢ COOJIOJICHHEM TpeOOBaHUN JSPrOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUCHBI, PECYpCOCOEpEeKeHHs, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eHCTBUA

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacCiio3HaBaTb HeBep6aHI>HI>Ie CpeaAcCTBa O6IIICHI/I$I, IIOHUMATh 3HAYCHUC
COLMAJIbHBIX 3HAKOB, pPacCIlO3HAaBaTh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ nu
YMETb CMSTYaTh KOH(MIUKTHI,



BIAJETh  PA3JIUYHBIMU  criocobamMu  OOIIEHHs] U B3aUMOJICUCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHIWBUAYaJbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEHCTBHM C yd€ToM OOIuX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA;

OPUHUMATh €M  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPIMHUPOBATH ACHUCTBHUS MO €€ TOCTUKEHHIO: COCTABIIATh

IiaH JEWCTBHM, pacupenessaTb pPOJU C YYETOM MHEHUN YYaCTHHKOB,
00CyXJ1aTh pe3yiabTaTbl COBMECTHOM pabOThI;

OLICHUMBAaTh KauyeCTBO CBOErO BKJAJa M KaXJOr0 yYAaCTHUKA KOMAaHJIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TPOEKThI, OLEHMWBATh HJAEH C TMO3HMIUU HOBU3HBI,
OpUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJECHHE B Pa3IMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
poOJIeMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3a7a4M B 00pa30BaTEIIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO  COCTABJIATH IUTAH pPEIICHUs TNpoOsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEIOUYTEHUN;

JIeaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOH DSPYAHUINH B
pa3HBIX 00JIaCTAX 3HAHWW, TOCTOSHHO TOBBIIATH CBOM OOpa30BaTEIbHBIN W
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHUCTBUA M MBICIUTEIbHBIX MPOILIECCOB, HUX pE3yJbTaTOB U



OCHOBAaHMM; UCIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLUEHKH CUTyalluu, BhIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEeATENBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OpPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUU JPYTOro YyeJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

B mpornecce mzyuenust kypca nHbopmatuku 06a30Boro ypoBHs 6 10 knacce
oOydJaroImmMMuCs OYAyT JOCTUTHYTHI CICAYIOIINUE MPEAMETHBIC PE3YJIbTATHI:

BJIQJICHHE TIPCJCTABICHUSAMH O POJM HHPOPMAIIMM M CBSA3aHHBIX C HEH
NPOIIECCOB B TPHUPOJC, TEXHUKE U OOIIECTBE, MOHATHAMH «HUHDOpMAIUsI»,
«MH(QOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AhHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSY;

BJIQJICHHE METOJaMH ToucKka uHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHUYECKHU OLICHUBATh UH(GOPMAIIUIO, TTOJIYYSHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHbIE, MPUBOJAUTH IMPUMEPHI
MCTOYHUKOB MX MOJIYYCHHSI I HAMPABIICHUS UCIIOJIb30BAHNUS,

MOHMMAaHHE OCHOBHBIX TIPUHIIMIIOB YCTPONCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TEHICHIIUNA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTU;

BJIa/ICHHE HABbIKaMHU PAaOOTHI C ONEPAIMOHHBIMU CHCTEMAaMH, OCHOBHBIMH
BUJIAMU TPOTPAMMHOTO OOECmedYeHusl I pelIeHus Y4YeOHBIX 3a7ad 110
BBIOPaHHOM CIICIIUATN3aINNT;

coOmioieHne TpeOOBaHUM TEXHUKU O€30MaCHOCTH U TWTHMEHBI TpH padboTe ¢
KOMITBIOTEpaMH U JPYTMMH KOMIIOHEHTaMH IHU(PPOBOTO OKPYKEHUS, TOHUMAHHE
MPABOBBIX OCHOB HKCMOJB30BAHMS KOMITHIOTEPHBIX MpOTpamMM, 0a3 MaHHBIX H
MaTepHalioB, pa3MENIEHHBIX B ceTu HTEpHET;

B mpomecce m3yuenus kypca napopmatuku 6azoBoro ypoBHs 6 11 knacce
oOydJarommuMucs OyAyT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIC PE3YIbTATHI:

NMOHMMAaHWE OCHOBHBIX TMPHUHIIUIIOB JHCKPETH3AIMU PA3JIMYHBIX BHJIOB
uHpopMalK, yMEHHUE ONpeAeysiTh HUHPOPMAIUOHHBIA OOBEM TEKCTOBBIX,
rpadugecKrX 1 3ByKOBBIX JAHHBIX MPH 33JaHHBIX TapaMeTpax TUCKPETU3AIUY;



YMEHHE CTPOUTh HEPABHOMEPHBIE KOJBI, JOIMYCKAIOMIHNEe OIHO3HAYHOE
JEKOJIMPOBaHKE COOOIICHUH (MPEePUKCHBIE KOBI);

BIAJICHUE TEOPETHUECKUM  ammapaToM, [O3BOJISIONIUM  OCYIIECTBIAThH
NpEJCTaBICHUE 3aJaHHOTO HATypaJlbHOTO 4YHCIa B Pa3IMYHBIX CHCTEMax
CUHCJICHHSI, BBITIONHATH MPEeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUH, HUCTOIB3YS
3aKOHBI aNreOpbl JOTUKHY;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U
J€MOHCTPAIIMOHHBIE MaTEPHUAJIbl C UCIIOIB30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTPAMMHBIX CPECTB U OOJAYHBIX CEPBHCOB;

HaJIMYKE TPEICTaBICHUI O KOMIBIOTEPHBIX CETSAX M UX POJIA B COBPEMEHHOM
mMupe, 00 Oo0mMX NpUHIUNAX pa3padOTKu M (YHKIUOHUPOBAHUS HMHTEPHET-
IIPUIIOKEHUM;

NOHMMaHuEe yrpo3 HMHPOPMAIMOHHOW OE30MacCHOCTH, WCIOIb30BaHUE
METOJIOB M CpPEICTB MPOTUBOJCUCTBUS OTUM yrpo3aMm, COOJIOJIGHHE Mep
0€30MacHOCTH, MPEAOTBPAMAIONINX HE3AKOHHOE PACTIPOCTPAHEHHUE TIEPCOHABHBIX
TaHHBIX;

B npornecce nzydyenus kypca mHpopMaTHKu 06a30BOro ypoBHS 6 12 Knacce
o0yJaronuMucs OyIyT TOCTUTHYTHI CIEAYIONINE TPEIMETHBIC Pe3yIbTaThI:

BJIAQJICHUE  TEOPETHMUECKUM  ammapaToM, IO3BOJISIIOIIMM  OIpPENETATh
KpaTyalllluii MyThb BO B3BEIIEHHOM TIpade U KOJIUYECTBO NyTeH MeExay
BEPLIMHAMHU OPUEHTHPOBAHHOTO allMKIMYECKOro rpada;

YMEHHE YUTaTh W TIOHUMaTh IPOrPaMMBbl, PEAINU3YIOUINE HECI0XKHbIE
JITOPUTMBI 0OPAOOTKH YUCIIOBBIX U TEKCTOBBIX JIAHHBIX (B TOM YHCJIE MAaCCHUBOB U
CUMBOJIbHBIX CTPOK) Ha BBIODAaHHOM IS HU3YYEHUS YHUBEPCAIbHOM SI3BIKE
nporpamMmmupoBanusi Beicokoro ypoBHs (Ilackams, Python, Java, C++, C#),
aHaAJIM3UPOBATH AITOPUTMBI C MCIIOJIB30BAHUEM TaOJIUI] TPACCUPOBKHU, ONPEIEISThH
0e3 HCHOJb30BAHMUS KOMIIBIOTEpA PE3Y/IbTaThbl  BBINOJHEHUS  HECIOXHBIX
IporpamMM, BKIIOYAIOMIMX LUKIbI, BETBJICHUSU IOANPOTPAMMBI, HPU 3aJaHHBIX
UCXOJIHBIX JaHHBIX, MOAU(PUIMPOBATH TOTOBBIE MPOTPaAMMbI JUIsl PELIEHUS] HOBBIX
3aja4, HCIOJB30BaTh MX B CBOUX IporpamMmax B KayecTBEe MOANPOTrPaAMM
(mpouenyp, GpyHKIHiD);

YMEHHE  peanu30BbIBaTh HAa  BBIOpAaHHOM  JUIsl  W3YYEHHUS  SI3bIKE
nporpamMmmupoBanus Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUIOBBIE AITOPUTMBI OOpAaOOTKM 4YHUCEN, YHUCIOBBIX IOCIEA0BATEIBHOCTEN U
MAacCHBOB: TPEJCTABICHHWE 4YHCIa B BHUAE HaOOpa MPOCTHIX COMHOXHUTENEH,
HaX0XJIEHHE MAaKCUMaJbHOW (MUHUMAaIbHOM) 1U(pbHl HATypajibHOIO 4HCITIA,
3allMCaHHOTO B CHCTEME CYMCICHHS C OCHOBaHHMEM, He mpeBbimatommm 10,
BBIUMCIICHHE OOOOIIEHHBIX XapaKTEPUCTHK AJIEMEHTOB MAacCHBa WM YHUCIOBOM
MOCTIEAOBATENBHOCTH (CYMMBI, TPOM3BENIECHUS, CpEIHEro apupMeTHIECcKOro,



MUHUMAJIbHOTO Y  MAKCUMAJIBHOTO JJIEMEHTOB, KOJHUYECTBA DJIEMEHTOB,
YIOBJIETBOPSIIOLUIUX 33JaHHOMY YCIIOBUIO), COPTUPOBKY 3JIEMEHTOB MAaCCHBA;

YMEHUE HCMOJb30BaTh TaOiau4HbIe (pEeslUOHHbIE) O0a3bl JaHHBIX, B
YaCTHOCTH, COCTaBJATh 3alpochl K 0azaM JaHHBIX (B TOM YHCJE 3alpocChl C
BBIYUCIISIEMBIMUA TIOJISIMHU), BBITIOJHSATH COPTUPOBKY W TOUCK 3amuce B 0Oasze
JAHHBIX, HaIMOJHATH pa3paboTaHHyI0 0a3y MJaHHBIX, YMEHHE UCIIOIb30BaTh
AJIEKTPOHHBIC TAONMIIBI Ui aHalu3a, MpeACTaBlIeHUss U 0OpaOOTKU JTaHHBIX
(BKJIFOYAsT BBIYMCIICHUE CYMMBI, CpEIHEro apudmeTrnyeckoro, HamOOJBIIETO U
HAMMEHBIIIETO 3HAYCHUH, PEIICHUE YPaBHEHUN);

YMEHHUE HCIOJb30BaTh KOMITBIOTEPHO-MATEMAaTUYECKUE MOJICIIN Il aHau3a
00OBEKTOB M TIpOIeCCOB: (OPMYJIHUPOBAThH 11€JIb MOJCIUPOBAHUS, BBIMOIHATH
aHaIu3 pPe3yJIbTaTOB, TMIOJYYEHHBIX B XOJ€ MOJICIMPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJEIN MOJETUPYEMOMY OOBEKTY WM MPOILECCY, MPEACTABIATH
pe3yIbTaThl MOJICIUPOBAHUS B HATJISITHOM BHJIC;

YyMEHHE OpPraHU30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3TUYHBIX ITU(PPOBBIX TEXHOJOTHH, MTOHUMaHUE BO3MOXKHOCTEH
IU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIyT, IU(POBBIX 00pa3zoBaTEIbHBIX
CEepPBUCOB, IOHUMAHHE  BO3MOXHOCTEH W  OTPAHUYECHUM  TEXHOJIOTUH
UCKYCCTBEHHOTO MHTEJUIEKTA B PA3IMYHBIX 00JACTSAX, HAIMYKE MPEACTaBICHUI 00
UCIIOJIb30BaHUM MH(GOPMAIIMOHHBIX TEXHOJIOTHH B pa3IMUHBIX MPOPECCHOHATBHBIX

chepax.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM IlpakTuyec | IJAeKTpoHHbIE (HUPPOBLIE)
Ne i/ KonTpoabsn
NPorpamMmbI Bcero KHe o0pa3oBaTe/ibHbIE pecypChl
ble padoThI
padoTsl
Paznea 1. llndposas rpaMmoTHOCTH
ITopTan "Poccuiickast 35eKTpoHHAS
mxoma" (www.resh.edu.ru); IIOC
Kommnerotep: anmapaTHOE U MPpOrpaMMHOE "Mos kora”
1.1 P: vp porp 6 (www.myschool.edu.ru); TTopran
obecnieueHue, (ainoBas cuctemMa . . S
Vuu.py" (www.uchi.ru);
ABTOpCKas MacTepckas
(www.bosova.ru)
Hroro mo pazgeny 6
Pa3znen 2. Teoperuueckue 0CHOBBI HH(POPMATHKH
51 Nudopmanms u uHGOpMAITMOHHBIE 5 [Toptan "Poccuiickast dIeKTpOHHAS
' HPOIIECCHI urkosa" (WWw.resh.edu.ru)
[IpencraBnenue nupopmanuu B 11OC "Mos mxona
2.2 8 (www.myschool.edu.ru)
KOMITBIOTEpE . ., .
[Mopran "Yuu.py" (Www.uchi.ru)
2.3 DneMeHTHI anreOpsl JTOTUKU 3 1 ABTOPCKAS MACTEPCKAT
( www.bosova.ru)
Hroro no paszneny 16
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 22 1 0




11 KVIACC

Ne

HanMeHoBaHMe pa3iesioB U TeM

KoandecTBo 9acoB

JaexTpoHHbIe (G poBbIe) 00pa3oBaTeIbHbIE

n/m NMpOrpaMMmbl Bcero Koutpo | Ipakrtis pecypchbl
JbHbIE ecKHe
padoTsl | padoThI
Pa3znea 1. Teopernueckue 0cCHOBbI HHPOPMATHKHU
[Topran "Poccuiickas 3nexkTpoHHas mKona"
11 DNeMeHTHI anreOpbl TOTUKH 5 (www.resh.edu.ru); LIOC "Mos H{'KOJIa "
(www.myschool.edu.ru); ITopran "Yuu.py
(www.uchi.ru); ABTopckast mactepckas (WWw.bosova.ru)
Wroro mo pazneny 5
Paznen 2. UndopMmaniuoHHbIe TEXHOJIOTHI
. [Topran "Poccuiickas 3nexkTpoHHas mKona"
TexHnomornu 00pabOTKH TEKCTOBOM, ) " "
. N (Www.resh.edu.ru); LIOC "Mos mkoma
2.1 rpaduaeckor U MyJIbTHMETUHHON 7 1 ) " "
S — (WWW.mys_chool.edu.ru), [Toptan "Yuu.py
(www.uchi.ru); ABTopckast Mmactepckas (WWw.bosova.ru)
Wroro mo pazneny 7
Paznen 3. Hudposas rpaMoTHOCTH
31 CeteBble MH(OPMALMOHHBIE 5 [Toptan "Poccuiickas 3nexkTpoHHas mKona"
' TEXHOJIOTUH (www.resh.edu.ru); IIOC "Mos mkona"
3.2 OCHOBBI COITHATBHOM ) (www.myschool.edu.ru); [Topran "Yau.py"
' UH(OPMATHKH (Www.uchi.ru); ABTopckast Mmactepckas (WwWw.bosova.ru)
Wroro no pazgeny 7
Pa3znea 2. Teopernueckne 0CHOBbI HH()OPMATHKH
ITopran "Poccuiickas 35ekTpoHHas 1IKona"
91 Nudopmauronnoe 3 1 (www.resh.edu.ru); [OC "Most mxona"
' MOJIEJIMPOBAHNUE (www.myschool.edu.ru); [Topran "Yuu.py"
www.uchi.ru); ABropckast Mmactepckas (WWw.bosova.ru
P P
Wroro no pa3geny 3
OBLIEE KOJIMYECTBO YACOB I10 29 2 0
I[MTPOTPAMME




12 kiaace

KoaudecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM IpakTn JuekTpoHHble (¢ poBbIE)
Ne i/ Kontpoasn
NPorpamMmbl Bcero YyecKue o0pa3oBaTe/ibHbIE peCypChl
ble padoThI
padoThbI
Paszjnen 1. Anropurmbl U IPpOrpaMMHpoOBaHue
IToprain "Poccuiickas 3neKTpOHHas
AJITOPHTMBI H HTEMEHTHI mkoma" (Www.resh.edu.ru); IOC "Mos
11 11 1 mkona" (Www.myschool.edu.ru); [Topran
TpOTpaMMHUPOBAHHA "Vau.py" (Www.uchi.ru); ABTopckas
macrepckas (Www.bosova.ru)
Hroro no pazneny 11
Pa3nen 2. UndopmanmoHHbIe TEXHOJIOT UM
2.1 DNEeKTPOHHBIC TaOTUIIBI [Toptan "Poccuiickas 3IeKTpOHHAS
29 Basbl [aHHBIX mkona" (www.resh.edu.ru); IJOC "Mos
mkoia" (Www.myschool.edu.ru); [Topran
23 Cpezictsa MCKYCCTBEHHOTO 2 "Vuu.py" (WWW.uchi.ru); ABTopckas
MHTEJJICKTa macrepckast (WwWw.bosova.ru)
Uroro no pazneny 10
[Toptan "Poccutickas snmekTpoHHas
1 mkona" (Www.resh.edu.ru); IIOC "Most
HroroBas koHTposbHAsA paboTa 3a Kypc 1 mkona" (Www.myschool.edu.ru); [Topran
"Vau.py" (Www.uchi.ru); ABTopckas
Mmacrepckas (WWw.bosova.ru)
OBUIEE KOJIMYECTBO YACOB I10 99 5 0
[NPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Mara undposbie
Nen/n | Tema ypoxa Bcero Koutpoaehbie | Tpaxkruyeckue U3y4eHHs Oﬁg)aI;OBaTeJII)HbIe
padoTsbI padoThI pecypebi
TexHnuka 6€30TTaCHOCTH ¥ TUTHEHA TIPH www.resh.edu.ru;

1 pabote ¢ kommnbrorepamu. [IpuHIMIBI 1 www.myschool.edu.ru;
paboTHI KOMITBIOTEPA www.bosova.ru
TenaeHy pa3BUTHSI KOMIIBIOTEPHBIX www.resh.edu.ru,

2 TexXHOTOIH 1 www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

[Iporpammuoe obecrnieueHne )

3 KoMmbIoTEpa 1 www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

4 Omneparuu ¢ daiiaaMu 1 TaKaMmu 1 www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

PaGora ¢ npukiiagHeIM TPOrpaMMHBIM .

5 1 www.myschool.edu.ru;

obecrnieueHreM
www.bosova.ru
3akoHomaTenbCcTBO Poccuiickoit www.resh.edu.ru;

6 denepanuu B 001aCTH MPOTPAMMHOTO 1 www.myschool.edu.ru;
obecrieueHus www.bosova.ru

www.resh.edu.ru;

7 JIBOoM4HOE KOJIMPOBaHUE 1 www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

8 [Tonxoap! K U3MepeHHI0 HHpOpMaLIUU 1 www.myschool.edu.ru;
www.bosova.ru

9 WHpopmanioHHbIE TPOLIECCHI. 1 www.resh.edu.ru;
[lepenaya u xpaHenue uHpGopMauu www.myschool.edu.ru;




www.bosova.ru

www.resh.edu.ru;

10 Oo6paboTtka nHpopMauu www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

CI/ICTGMI)I, KOMIIOHCHTBI CUCTEM U UX .

11 B3ANMOCHCTRIE www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

12 CucTeMbl CUHCIICHHS www.myschool.edu.ru;
www.bosova.ru

AJTOpUTMEI TIepeBoIa urcen u3 P- www.resh.edu.ru;

13 WYHOU CUCTEMEI CUUCIICHUS B www.myschool.edu.ru;
NECSITUYHYIO U 00paTHO www.bosova.ru
JIBonuHasi, BOCbMEPUYHAs U www.resh.edu.ru;

14 IEeCTHAALIATEPUYHASL CUCTEMBI www.myschool.edu.ru;
CUHUCIICHHUS www.bosova.ru
ApubdmMeTnueckue ornepanuu B www.resh.edu.ru;

15 www.myschool.edu.ru;
MO3UIIMOHHBIX CHCTEMAaX CUMCIICHUS WWw.bosova.ru
[IpencraBneHue 1ENbIX U www.resh.edu.ru;

16 BEIECTBEHHBIX YHCEJ B NAMITH www.myschool.edu.ru;
KOMIIbIOTEpa www.bosova.ru

www.resh.edu.ru;

17 KonupoBanue TekcToB www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

18 KonupoBanue n3o0pakeHHiA www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

19 Konuposanue 3Byka www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

20 BrickaspiBanus. Jlornueckue onepanuu

www.myschool.edu.ru;




www.bosova.ru

Jloruueckue BeipaxeHus. TaOIuibl

www.resh.edu.ru;

21 . 1 www.myschool.edu.ru;
HUCTUHHOCTH JIOTHYCCKUX BBIPAKCHUU WWW.bOSOV&.rU
Jlornveckue onepayu u ornepanuy Hal www.resh.edu.ru;

29 MHOKecTBamMu. KoHTposibHast paboTa 1o 1 www.myschool.edu.ru;
Teme "TeopeTuvyeckre OCHOBBI Www.bosova.ru;
nHpopmatuku" www.uchi.ru

OBUIEE KOJIMYECTBO YACOB I10 22

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Mara uudposbie
Ne n/m Tema ypoka Kourpoasubie | IIpakTuueckue
Bcero u3yuyeHusi | oOpasoBaTejbHbIE
padoTsbI padoThI
pecypchl
www.resh.edu.ru;

1 3aKOoHBI anredpsl JIOTUKU www.myschool.edu.ru;

www.bosova.ru
Pemrenne npocTenmmx J0ruyecKux www.resh.edu.ru;

2 ABHEHIL 1 www.myschool.edu.ru;

yp www.bosova.ru

3 JIOTUYECKOTO BBIPAXKEHUS C JAaHHOU 1 www.myschool.edu.ru;

TaOIULIEd UCTUHHOCTHA www.bosova.ru
www.resh.edu.ru;

4 Jlornueckue 37IeMEHThI KOMIIBIOTEpa 1 www.myschool.edu.ru;
www.bosova.ru

TekcToBBIN TIpoIIECCOp U €ro 6a30BbIC www.resh.edu.ru;
5 BOAMOKHOCTH 1 www.myschool.edu.ru;
www.bosova.ru
KonnexkrusHas paboTa ¢ TOKyMEHTOM. www.resh.edu.ru;
6 IIpasina odopiers pedepara 1 www.myschool.edu.ru;
P P pedep www.bosova.ru
www.resh.edu.ru;

7 PacrpoBas rpaduka 1 www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

8 Bextopnas rpaduka 1 www.myschool.edu.ru;
www.bosova.ru

9 Coznmanue u npeoOpa3oBaHue 1 www.resh.edu.ru;

ayJIMOBU3YaJIbHBIX OOBEKTOB. www.myschool.edu.ru;




KomnerorepHsie npe3eHTanuu

www.bosova.ru

[IpuHIHNBI OCTpOEHUS U

www.resh.edu.ru;

10 €IAaKTHPOBAHUS TPEXMEPHBIX MOIEIIEH www.myschool.edu.ru;
peAaKTip pexmep a Www.bosova.ru
KonTtposnsHas paboTa o teme
"TexHomorun 00pabOTKH TEKCTOBOA, www.resh.edu.ru;

1 rpaguyYecKoil U MyJIbTUMEIUITHOM www.myschool.edu.ru;

p ¥ a WWW.bosova.ru
undopmaruu”
[TpuHIMIIBI TOCTPOCHUS U aIrmapaTHBIE
KOMITIOHCHTBI KOMIIBIOTCPHBIX CETCH. Www_resh_edu_ru;

12 Ceressie npoTokoiibl. CeTh HTEPHET. www.myschool.edu.ru;
Anpecanus B cetu MaTepuer. Cucrema www.bosova.ru
JTOMEHHBIX UMEH
Be6-caiit. Be6-cTpanuna.

BsaumoneiictBue Opaysepa c BeO- www.resh.edu.ru;

13 cepBepoM. /[MHaMuueckue CTpaHuIIbI. www.myschool.edu.ru;
Pa3paboTka HHTEpHET-TIPHIIOKESHU I www.bosova.ru
(caitToB). CeTeBOE XpaHEHHE JaHHBIX
Bunpl nestensHoctu B cetu UHTEpHET. www.resh.edu.ru;

14 Cenpiicer VHTenHeta www.myschool.edu.ru;

p p www.hosova.ru
CereBoii aTuker. [IpoGiema www.resh.edu.ru;

15 MOJAJTMHHOCTH TIOJTYYSHHOU www.myschool.edu.ru;
uHbOpMALIH www.bosova.ru
l'ocynapcTBeHHbBIE IEKTPOHHBIE www.resh.edu.ru:

16 cepBUCHI U yCIIyru. OTKpBITHIE www.myschool.edu.ru;
00pa3oBaTeNbHBIE PECYPCHI www.bosova.ru
TexHOTeHHBIE U SKOHOMUYECKUE www.resh.edu.ru;

17 www.myschool.edu.ru;

Yrpo3bl, CBA3aHHBIC C UCITIOJIb30BAHUEM

www.bosova.ru




UKT. 3amuTa nHGOpMAIH U
nH(pOpMaMOHHAsA O€30MTACHOCTb.
BpenonocHoe nporpaMMHOe
obecrieyeHne u crocoOb! OOPHOBI C HUM

Opranu3zanys JMYHOTO apXuBa
nHpopmanuu. Madopmanmonusie

www.resh.edu.ru;

18 TEXHOJIOTUH U TIPOeCcCHOHATIbHAS 1 www.myschool.edu.ru;
I p www.bosova.ru
NESITETbHOCTh
Mozenu u MOJIEIUPOBAHUE. www.resh.edu.ru:
19 [IpencraBieHue pe3yabTaTOB 1 www.myschool.edu.ru;
MO/ISTTUPOBAHUS www.bosova.ru
I'padsl. Pemenne anropuTMudeckux
3a/1a4, CBSA3aHHBIX C aHATU30M TpadoB. www.resh.edu.ru;
20 Jlepernst. JIHCKPETHBIE DB B 1 www.myschool.edu.ru;
P ' p 5 PhL AL yux www.bosova.ru
WUTPOKOB C MOJHOUM HHpOpMaIIUEH
Hcnonws3oBanue rpadoB U AepeBbhEB www.resh.edu.ru:
21 MIPU OTIMCAaHUHU OOBEKTOB U MPOIIECCOB 1 www.myschool.edu.ru;
OKPYXAIOIIETO MUpa www.bosova.ru
www.resh.edu.ru;
29 KOHTpOJ'IBHaSI pa60Ta 10 TeME 1 Www_myschooLedu.ru;
"UndopmanrionHoe MoaenupoBanue" Www.bosova.ru;
www.uchi.ru
OBIIEE KOJIMYECTBO YACOB I10 99

I[TPOTPAMME




12 KVIACC

KosnyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
AHanu3 anropuTMOB. DTaIlbl PEIICHUS www.resh.edu.ru;
1 SANaY HA KOMILIOTEDE 1 www.myschool.edu.ru;
A p www.bosova.ru
SA3b1k porpaMMupoBanusa. OCHOBHBIE www.resh.edu.ru:
2 KOHCTPYKIUU SI3bIKA 1 www.myschool.edu.ru;
MIPOrpaMMHUpPOBaHUsA. THIIBI TaHHBIX www.bosova.ru
www.resh.edu.ru;

3 BetBnenus. CoctaBHbIE YCIOBUS 1 www.myschool.edu.ru;

www.bosova.ru
Hukael ¢ yenoueM. L{ukisl mo www.resh.edu.ru;
4 eDeMEHBOI 1 www.myschool.edu.ru;
P www.bosova.ru
Pa3paboTtka u mporpaMMHas peanu3anus www.resh.edu.ru;
> QJITOPUTMOB PEIICHUS TUIIOBBIX 3a/1a4 1 www.myschool.edu.ru;
p P 8 www.bosova.ru
Pa3paboTka u mporpaMMHas peanu3anus www.resh.edu.ru:
6 AITOPUTMOB PEIICHUS 3a7a9 METOJ0M 1 www.myschool.edu.ru;
nepebopa www.bosova.ru
www.resh.edu.ru;

7 O06paboTka CUMBOJIBHBIX JJAHHBIX 1 www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

8 TabnmuuHbIe BETUIUHBI (MACCHBBHI) 1 www.myschool.edu.ru;
www.bosova.ru




www.resh.edu.ru;

9 CopTHupoBKa 0JTHOMEPHOTO MacCHUBa www.myschool.edu.ru;
www.bosova.ru
www.resh.edu.ru;

10 [Moamporpammel www.myschool.edu.ru;
www.bosova.ru

KoHnTpomnsHas pabora 1o Teme www.resh.edu.ru:
11 " AITOPUTMBI U DIIEMEHTHI www.myschool.edu.ru;
MPOrpaMMHUPOBaHHS" www.bosova.ru
Ananns nanaeix. OCHOBHEBIE 331241 www.resh.edu.ru;
12 S www.myschool.edu.ru;
A www.bosova.ru
ITocie1oBaTENBHOCTD PEIICHUS 3319 www.resh.edu.ru;
13 O www.myschool.edu.ru;
A WWw.bosova.ru
AHamu3 JaHHBIX C TOMOIIIBIO www.resh.edu.ru;
14 S TCKTOOHHEIX TABAH www.myschool.edu.ru;
p H www.bosova.ru
www.resh.edu.ru;

15 KomnbrorepHo-mMaTeMaTHYECKHUE MOJICTH www.myschool.edu.ru;

www.bosova.ru
Pa6oTa ¢ TOTOBOI KOMIILIOTEPHOM www.resh.edu.ru;
16 MOJICTBIO www.myschool.edu.ru;
& www.bosova.ru
YucneHHoe pelleHne YPaBHEHUH ¢ www.resh.edu.ru;
17 OMOLLILIO TOA60DA ADAMETDA www.myschool.edu.ru;
o AbOpa Ttap P www.bosova.ru
Tabnuunble (peNALUOHHBIE) Oa3hI www.resh.edu.ru;
18 — www.myschool.edu.ru;
1 www.bosova.ru
www.resh.edu.ru;
19 PaGota ¢ roToBO# 6230 JTaHHBIX www.myschool.edu.ru;

www.bosova.ru




www.resh.edu.ru;
20 CpencrBa HCKYCCTBEHHOTO MHTEJUIEKTA 1 www.myschool.edu.ru;
Www.bosova.ru

[IepcniekTUBEI pa3BUTUS KOMIIBIOTEPHBIX www.resh.edu.ru;

21 B ——— 1 www.myschool.edu.ru;
M www.bosova.ru
www.resh.edu.ru;
22 Hrorosas koHTposbHas paboTa 1 1 www.myschool.edu.ru;

Www.bosova.ru;
www.uchi.ru

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

22 2 0

B ¢enepanbHbIX ¥ perHOHANBHBIX MIPOLIENYpPax OLEHKH KauecTBa 00pa30BaHMs UCIIONB3YeTCs MepedeHb (KOMUPHUKAaTOp) pacipeaeseHHbIX 10 KJaccaM IPOBEPsSeMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHSI OCHOBHOI 00pa30BaTeNbHO MPOrpaMMBbl CPEIHET0 00IEro 00pa3oBaHus U 3JIEMEHTOB COZIEPKaHUs 10 UH(HOpMAaTHKE.

IIpoBepsiemble TpeOOBaHUS K PE3y/IbTATaAM OCBOCHUSI OCHOBHOM
obpa3oBaTensHO# nporpammel (10 kimace)

Koxn ITpoBepsieMbIe IpeIMETHBIC Pe3y/IbTATH OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl CPEIHEro o0IIero 00pa3oBaHus
IPOBEPSIEMOr0
pe3ynbTaTa
1 ITo Teme "lludpoBas rpaMmoTHOCTD"
11 BrameHue mpencTaBiICHWSIMH O ponM WHGOPMALMH M CBS3aHHBIX C HEll MPOLECCOB B HPHPOAE, TEXHHKE H OOLIECTBE, MOHATHSIMU

"undopmanus”, "unbpopMaoHHbIN mporecc”, "cuctema”, "KOMIIOHEHTHI cucTeMbl", "cuctemusbiil 3ddext”, "uHbpopMannoHHas cucrema",
"cuctema ympamieHUS'; BIaleHHE METOJaMH IoWcKa wH(popMmarmud B ceTn HTepHeT; yMEeHHWEe KPUTHYECKH OLIEHWBATh HWH(OPMAIHUIO,
MOJIYYEHHYIO U3 ceTh MHTepHeT

1.2 YMeHue XxapakTepu30BaTh OOIbINNE JAHHBIE, IPUBOANUTH NPUMEPH! HCTOUYHUKOB MX MOTYYEHHS M HAIIPABJICHUS HCIIOIb30BAHMS

1.3 [loHnMaHNe OCHOBHBIX NPHHIMIIOB YCTPOMCTBA W (YHKIMOHHUPOBAHHS COBPEMEHHBIX CTALMOHAPHBIX M MOOWIBHBIX KOMIIBIOTEPOB;
TEHJCHIIUI Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJOI'MH; BJIZICHHE HAaBBIKAMU pabOTHI C ONEpPAMOHHBIMHM CHCTEMaMH M OCHOBHBIMH BHIAMHU
MIPOrPaMMHOT0 00eCHeUeHHs ISl peIIeHNs] yIeOHBIX 3a1a4 110 BRIOPaHHOH CIIeIHaIN3aIiN

2 [To Teme "TeopeTndeckre 0CHOBBI HHYOpMATHKH'"

2.1 [loHMMaHWe OCHOBHBIX NPUHIMIIOB IMCKPETH3ALMK Pa3IMYHBIX BHIOB HMH(OPMALMH; yMEHHE OIpenensaTh MH(OPMAIMOHHBI 00beM
TEKCTOBBIX, Ipa)MIeCKUX M 3BYKOBBIX JaHHBIX NPH 33IaHHBIX MapaMeTpax AUCKPETH3AHU

2.2 YMeHHe CTPOUTh HEpaBHOMEPHBIE KOIBI, AOIYCKAIONIME OJHO3HAYHOE AEKOAMPOBAHHE COOOIICHUH (MpeUKCHBIE KOMBI); HUCIIONB30BAThH

HpOCTefIIHPIe KOJbI, KOTOPLIC IMO3BOJISAIOT 06Hapy)KI/IBaTB 1 MCHPABJIATH OIIMOKH Ipu nepeaavic faHHbIX




2.3

BJ'IaJ_'[eHI/Ie TCOPCTUYCCKHUM aIlllapaToM, IMO3BOJAIOIINM OCYIICCTBIIATEL IMPCACTABICHUE 3aJaHHOI'O HATYPAJIbHOI'O0 4YHWC/Ia B Pa3IMYHBIX
CUCTCMAaX CUMCJIICHUA

2.4 BrasieHne TEOpETHYECKUM almapaToM, MO3BOJISIIOIIMM BBIMONHATE MPEOOpa30BaHMUs JOTHYSCKUX BBIPAXKEHHUI, UCIONb3YsI 3aKOHBI alnreOphl
JIOTHUKH
IIpoBepsiemsbie 3meMeHTHI cofepxanus (10 kmace)
Kon [TpoBepsieMblii JJIEMEHT COepIKaHuUs
1 [udposas rpaMOTHOCTH

1.1 [puHnune! padotsl komnblotepa. [lepconanbHbli KoMnblOTEp. Br10Op KOH(UTYpanmy KOMIBIOTEpa B 3aBUCHMOCTH OT pelllaeMbIX 3a1a4

1.2 OCHOBHBIE ~ TEHJCHIMM pa3BUTHSl  KOMIIBIOTEPHBIX  TexHojorui. IlapamnenbHble  BbrduciieHHs.  MHOIONPOLIECCOPHBIE  CHUCTEMBI.
CynepkoMmbroTepbl. MUKpOKOHTposuiepsl. POO0TH3MpOBaHHbBIE MPONU3BOJCTBA

1.3 daiinoBas cucrema. [lonck B aiinoBoii cucreme. OpraHuzanysi XpaHeHHss W OOpaOOTKH JaHHBIX C KCIOJIB30BAaHHEM HHTEPHET-CEPBUCOB,
00JIaYHBIX TEXHOJIIOTMH M MOOHMJIBHBIX YCTPOHCTB

2 TeopeTryecKre OCHOBBI HH(OPMATHKH

2.1 Wudopmanusi, naHHble U 3HaHUsL. Y HUBEPCAIBHOCTb AUCKPETHOIO Tpe/cTaBieHus nadhopmanun. JIBONYHOE KOTMPOBaHHE

2.2 PaBHOMeEpHBIE 1 HEpaBHOMEpHbIE Koabl. Ycnoue PaHo

2.3 [Monxoas! k u3mepenuto uHdopmaruu. CylHOCT 00beMHOTO (aJ1()aBUTHOr0) MOAXO0AA K U3MEPEHUI0 MH(POPMaIH, ONpe/ielieHHe OUTa ¢ TOUKH
3peHus anpaBUTHOTO IIOAXOHAA, CBS3b MEXAY pasMepoM andaButa M HHOOPMALMOHHBIM BECOM CHMBOJIA (B IPENNOIOKEHUH O
PaBHOBEPOSITHOCTH TOSIBJICHUSI CUMBOJIOB), CBSI3b MEXAY €MHHLAMH M3MepeHus nHpopmauuu: Our, Oaiit, Kbaiir, Moaiit, ['Gaiit. CyiHocTb
COZICPIKaTENILHOrO (BEPOSTHOCTHOI'0) MOAXO0AA K H3MEPEHHIO MH(OPMAINH, OlpeielieHre OUTa ¢ NO3HULMU COAePKaHUsL COOOLICHHS

2.4 Wupopmannonnsie npoueccsl. Ilepenaya nadopmannu. McToUHNK, TPUEMHHK, KaHaJ CBSI3H, CUTHAJ, KoaupoBanue. Mckaxenue nudopManuu
npu nepepade. CKOpocTh Nepefayn JaHHbIX [0 KaHaIy CBSI3H. XpaHeHHe HHPOpMALK, 00beM HaMATH

2.5 Cucrembl. KoMITOHEHTBI cUCTEMBI M UX B3aumojieiicTBue. CHCTEMbI yIpaBiieHus. Y ipaBiieHre Kak HHQOpMaIMoHHbIH npoiiecc. OOpaTHas CBsI3b

2.6 Cucrembl cunciieHus. Pa3BepHyTas 3amich LENbIX W IPOOHBIX YMCENl B MO3ULHOHHBIX CHCTeMax cuucieHus. CBOICTBa IMO3MIMOHHOW 3alHCH
YHCIa: KOJIMYECTBO LU(pP B 3aIMCH, MPU3HAK ASTMMOCTH YHCIa HA OCHOBAaHHME CHCTEMBI CUHMCICHUS. AJTOPUTM IepeBoa Ienoro yucia u3 P-
WYHOM CHUCTEMBI CUMCIICHHS B JECATUYHYIO. AJTOPUTM IepeBosia KOHEYHOH P-m4yHOl ApoOH B AECATHUHYIO. AJITOPUTM IepeBOa LIEJIOro Yucia
U3 JEeCATHYHON CHCTEMBI CUMCIeHUs B P-nunyro. J[BouyHas, BOCEMEpHYHAs U HIECTHAALATEPHYHAS CUCTEMBI CUMCIICHHS, IEPEBOA YHCET MEXKIY
STUMHM CHCTEMaMH. Apu(pMeTHYECKHE ONePAIMH B MO3UIMOHHBIX CHCTEMaX CUMCIICHUS

2.7 [pencraBnenue IeNBIX U BEMECTBEHHBIX YHCEI B MAMATH KOMIIBIOTEpa

2.8 KomupoBanune TtekcroB. KomupoBka ASCIl. OpnobGaiitabie koaumpoBku. Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenue
WHPOPMAMOHHOT0 00hEMa TEKCTOBBIX COOOIIIEHNH

2.9 KomupoBanue uzoOpaxenuit. Ouenka HHOOPMAIMOHHOIO 00BEMa pPacTpoOBOr0 rpaduueckoro n300paXkeHWs MpH 3aJaHHOM pa3pelleHuH U
rnyOuHe KomupoBaHus IBera. KoampoBanme 3Byka. OueHka HH()OPMALMOHHOTO 0O0ObEeMa 3BYKOBBIX [aHHBIX NpPH 3aJaHHBIX YacTOTe
JIMCKPETU3ALUH 1 Pa3PSIIHOCTH KOIUPOBAHUS

2.10 Anrebpa noruku. BrickaspiBanus. Jlormueckue omeparmu. TaOnuibl MCTHHHOCTH JIOTMYECKHX oOmeparmid "mu3bloHKOUS', "KOHBIOHKIW',

"uHBepcus", "mMIUmKanusa”, "sxBuBaneHnusA". Jlormaeckue BRIpaKeHUS. BBIUNCICHHE JTOTMYECKOr0 3HAYCHHS COCTABHOTO BBHICKA3BIBAHMS IIPH
W3BECTHBIX 3HAYCHMSAX BXOJAIIMX B HErO 3JEMEHTApHBIX BBICKA3bIBaHWHA. TaOJMIBl MCTHHHOCTH JIOTMYECKUX BhIpaxkeHuil. Jlormueckue
olepalyy W olepaldy HaJl MHOXeCcTBaMH. [IpuMepsl 3aKOHOB anreOpbl JIOTHKH. DKBHBAJICHTHBIC MPeoOpa3oBaHMs JIOTMYECKUX BBIPAKCHHM.
Jlormueckue ¢pynknun. [locTpoeHne JOrn4ecKoro BEIpasKeHUs! ¢ JAHHOHM Tabiuued necTHHHOCTH. JIorHueckue 3JieMeHThl KoMibioTepa. Tpurrep.




CyMMaTOp. HOC’I‘pOeHI/Ie CXEMbI Ha JIOTMYECKUX JJIEMCHTAX IO JIOTHYCCKOMY BBIPAKCHUIO. 3amnuch JOrHYecKOro BBIpaKCHUA T10 JIOTHYECKOI
CXCME

IIpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaAM OCBOCHHS OCHOBHOM
o0pasoBaTenpHOM nporpaMmer (11 kiace)

Kon [IpoBepsiemble ITpeAMETHBIE pe3yIbTaThl OCBOSHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBI CpeTHEr0 001Iero oopa3oBaHus
TIPOBEPSIEMOT0
pe3yabraTa
1 [To Teme "MH(popMaLMOHHBIE TEXHOJIOTUH"
11 YMeHue co3iaBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI M JIEMOHCTPAIMOHHBIE MaTepualibl C HCIIONB30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX MPOrPAaMMHBIX CPEACTB M 00JaYHBIX CEPBHCOB
1.2 YMeHue HCnoNb30BaTh TaONWuHbE (PENSIMOHHBbIE) 0a3bl JAHHBIX, B YaCTHOCTH, COCTABIISITH 3alpochl B 0a3ax JaHHBIX (B TOM 4YHCIE
BBIYHCIISIEMbIE 3aITPOCHI), BBINOJIHATH COPTUPOBKY M MOKMCK 3amuceil B 0a3e JaHHbBIX; HAMOIHATh pa3paboTaHHylo 0a3y JaHHBIX
1.3 YMeHue UCToIb30BaTh JIEKTPOHHBIE TAOIUIIBI JUIsl aHAJIN3a, TIPEICTABICHHs] 1 00pa0OTKY TaHHBIX (BKJIFOYas BEIYMCIEHHE CYMMBI, CPETHEr0
apu(pMeTHYeCcKoro, HanOOJbIIET0 M HAMMEHBIIEr0 3HAYCHHUH, PEllleHHe YPaBHEHHN)
2 ITo Teme "IludpoBas rpaMOTHOCTR"
2.1 Hanuuue mnpesncraBieHUii O KOMIIBIOTEPHBIX CETSAX M HMX pOJIM B COBPEMEHHOM MHpe;, 00 OOHmMX TPHHIMIAX pa3paboTKu u
(YHKLIMOHUPOBAHHUS HHTEPHET-NPUIOKEHUI
2.2 YMeHHe OpraHM30BBIBATH JIMYHOE HH(OPMAILMOHHOE HPOCTPAHCTBO C MCIOJIb30BAHMEM Pa3JIMYHBIX CPEACTB LHU(POBBIX TEXHOJIOIHH;
HNOHUMAaHHE BO3MOXKHOCTEH LHM(POBBIX CEPBUCOB TOCYNApCTBEHHBIX YCIYr, LHU(QPOBBIX 00pa30BaTEeIbHBIX CEPBHCOB; ITOHHMAaHHUE
BO3MOKHOCTEH W OrpaHMYEHHMH TEXHOJIOIMH WCKYCCTBEHHOTO HHTEUIEKTa B PAa3IMYHBIX O0NACTAX; HaJW4Me MpeacTaBIeHHH 00
HCHOJIb30BaHUM HH(OPMALIMOHHBIX TEXHOJIOTHH B Pa3IMYHBIX MPO(ECCHOHAIBHBIX chepax
3 Io Teme "Teopernueckue OCHOBBI HHPOPMATHKN"
3.1 Bragenne TeopeTHUECKUM ammapaToM, ITO3BOJIIOIINM ONPENeNsTh KpaTJailliiil MyTh BO B3BEIIEHHOM Ipad)eé U KOJIMYECTBO IMyTel MEXTy
BEpIIMHAMH OpPHEHTHPOBAHHOT'O AIMKINYECKOro rpada
IIpoBepsiemsie anmemMeHTHI cofepxanns (11 kmace)
Kon IIpoBepsieMblil 3JEMEHT COEPIKAHUS
1 udposas rpaMOTHOCTh
11 [IpuHIMIBI TTOCTPOSHHST W amlapaTHhIe KOMIIOHEHTHI KOMIBIOTEpHBIX ceTeil. CereBble mpoTokombl. Cers UHTEepHET. Anpecamus B CeTH
Wnteprer. CucreMa JOMEHHBIX HMEH
2 Teoperndeckne 0CHOBBI HH(OPMATHKH
2.1 Mopemn u wmopenupoBanue. lLlenmn monenmpoBanmsi. COOTBETCTBHE MOAENH MOICITHPYEMOMY OOBEKTy WM mporeccy. Popmanm3anms
MIPUKITAIHBIX 3aaad. [IpencraBieHue pe3ynpTaToB MOJETHPOBAHNS B BHAE, yIOOHOM Il BOCHPHSTHS YelloBeKoM. | padudeckoe nmpencTaBieHue
JAHHBIX (CXEMBI, TaOIHIIbI, TPAdUKH)
2.2 I'pager. OcHoBHBIE TIOHATHS. Bumer rpadoB. Pemmenue anropuTMHYECKUX 3a1ad, CBSI3aHHBIX C aHAJIM30M TpadoB (IOCTPOEHWE ONTHMAIBLHOTO
ITyTH MEXY BepIIMHaMH rpada, onpeaeneHie KOInIecTBa pa3iIndHbIX MyTeld MeX/ly BepIIMHAMH OPHEHTHPOBAHHOIO allMKJINIECKOro rpaga)




2.3 HepeBbsi. bunaphoe nepeBo. /lMcKkpeTHBIE UTPHI JBYX UTPOKOB C MONHOM nH(popManumeil. [loctpoenne nepesa mnepebopa BapHaHTOB, OIMCAHHE
CTpaTeruy Urpbl B TaOnnuHOM opme. BRIUrphINIHEIE CTpaTeTnu.
Hcnonp3oBanue rpad)oB U IepeBbEB IPH ONMMCAHUH 00BEKTOB U MPOIIECCOB OKPYKAIOMIET0 MUPa

3 HHbopMaIMoHHbIC TEXHOJIOTUA

3.1 TexcroBeiii mponeccop. PemaktupoBanne u ¢dopmarupoBanue. Ilposepka opdorpaduu u rpammartiku. CpencrBa MOMCKa M aBTO3aMEHBI B
TeKCTOBOM Ipoueccope. Mcnonb3oBanue ctuneil. CTpyKTypUpOBaHHBIE TEKCTOBBbIE NOKyMeHThl. CHoOCKH, oriaBiieHue. OOJauHbIE CEpPBUCHIL.
KomnexkruBHas pabora ¢ JoKyMeHTOM. VIHCTpyMEHTHI pelieH3UpOBaHUS B TEKCTOBBIX Ipoleccopax. Jlemosast mepenucka. Pedepart. IlpaBuna
LIMTUPOBAHUSI HCTOYHHUKOB M ohopmiieHus1 Gnbnmorpaduiecknx ccbiiok. OdopmiteHre crrcKa JINTepaTyphl

IIpoBepsiemble TpeOOBaHMUS K pe3yJIbTATaAM OCBOCHUS OCHOBHOM
o0pasoBaTenpHOM mporpaMMel (12 kiace)

Kon IpoBepsiemble NpeMETHBIE PE3YIbTAThl OCBOEHHS OCHOBHON 00pa30BaTeIbHOM MIPOrpaMMbl CPEAHEro 0011ero oopa3oBaHus
IPOBEPSIEMOT0
pe3ynbTara
1 ITo Teme "AJTOpUTMBI U IpOrpaMMUpoBaHue"
1.1 YMeHue 4nTaTh U MOHUMAThH MPOTrPaMMBbI, PEATU3YIOIINE HECIOKHBIE ATOPUTMBI 00Pa0OTKM YHCIIOBBIX M TEKCTOBBIX JaHHBIX (B TOM

YHUCJIE MACCHBOB W CHUMBOJIBHBIX CTpOK) Ha B])I6paHHOM Il U3Yy4€HHS YHUBEPCAJIIbHOM SA3BIKE IPOrpaMMHPOBAHHNSA BBICOKOI'O YPOBHS
(Tlackans, Python, Java, C++, C#); ymeHue aHaIM3UpOBATh AJTOPUTMBI C HCIIOIb30BAHHUEM TaOJHUII TPACCUPOBKH; OMPEACIATh 0e3
HCIIOJIb30BaHUsT KOMIBIOTEPA PE3Y/bTATHI BBITOIHECHHS HECIOKHBIX MPOrPaMM, BKIIFOYAIOIIHUX LUK, BETBICHUS M MOAIPOrPAMMEI, [IPH
3aJaHHBIX UCXOAHBIX TAaHHBIX

1.2 VMenne MOAU(UUUPOBATH TOTOBBIC MPOTPaMMbI [UIsl PELICHHs HOBBIX 3ajad, HCHOJIb30BAaTh MX B CBOMX IMPOrpaMMax B KadyecTBE
noanporpamm (npouenyp, GyHKIHH)
1.3 VMeHHe peann30BaTh OTalbl pELICHUS 3a4ad Ha KOMIBIOTEpPE; YMCHHE pEald30BbIBATh HA BBIODAHHOM [UISI H3YUCHHS SI3BIKE

nporpamMmmupoBanusi  Beicokoro ypomHs (Ilackams, Python, Java, C++, C#) TumoBble anrOpuTMBI OOpaOOTKM HHCEN, YHCIOBBIX
MOCIIEIOBATENILHOCTE M MAacCHBOB: IIPEICTABICHUE YHMCIa B BUIE HaOOpa IPOCTBIX COMHOXHTENEH; HaXOXKICHHE MaKCHMAalbHON
(MUHHUMAJIBHOM) IM(PBl HATYPAJIBHOIO YMCIIA, 3alIMCAHHOTO B CHCTEME CUMCICHHUS C OCHOBAaHHEM, HE MpeBblmaronmM 10; BEMHUCIEHHE
00OOIEHHBIX XapaKTEePUCTUK 3JEMEHTOB MAacCHBa WIM YHCIOBOH IOCIEIOBATENBHOCTH (CyMMBI, TPOHM3BENCHUS CpPEIHEro
apupMEeTHYECKOro, MUHUMAIFHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB, KOIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOUINX 3aJaHHOMY YCJIOBHIO);
COPTHPOBKY DJIEMEHTOB MacCHBA

2 ITo Teme "MH(DOpMAIIMOHHBIE TEXHOIOTUH'"

2.1 YMeHHE HCIONb30BaTh KOMIIBIOTEPHO-MATEMAaTHUECKUE MOAENM Il aHajiu3a OOBEKTOB U MPOLECCOB: (OPMYIHPOBAaTh LEIb
MOJETMPOBAHMS, BBINOJHATh AaHAJIW3 pE3yIbTaTOB, IOJYYEHHBIX B XOA€ MOJEIHPOBAHMA; OICHHBATH aJEKBATHOCTh MOEIH
MOJETHPYEMOMY O00BEKTY HIIH MIPOIIECCY; MPEACTABIATh PE3YAbTATHl MOICIHUPOBAHIS B HATIIHOM BHUJIE

IIpoBepsiemsie anemMeHTHI conepxanus (12 kmace)

Kon IIpoBepsieMblil 3JEMEHT CONEPIKAHUS

1 AJTOPUTMBI ¥ IPOTPaMMHUPOBAHHE

1.1 Or[peneneHI/Ie BO3MOXHBIX PE3YJILTATOB pa6OTLI HpOCTeﬁIHPIX AITOPUTMOB  YHPABJICHUS HCHOJHUTCISIMA W BbBIYHMCIWUTCIIBHBIX AJITOPUTMOB.




OmnpeneneHne NCXOIHBIX JIJAHHBIX, PU KOTOPBIX AJITOPUTM MOXKET JaTh TpeOyeMbIi pe3ylbTarT

1.2 Dtambl penieHusl 3amad Ha Kommblotepe. SI3pik mporpammupoBanus ([lackams, Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIIMH SI3bIKa
MIporpaMMHpOBaHusl. THIBI TaHHBIX: IETOYUCICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHbIE, Jornueckue. Bersnenus. CocraBHble ycrmoBus. LIukisl ¢
ycioBueM. 1ukisl no nepeMenHoi. Mcronp3oBaHue TabIMI] TPACCUPOBKU

13 Pazpaborka m mporpamMmHas peanu3anusi ajlrOpUTMOB PEUIeHHs THIIOBBIX 3ajaad 0a3oBoro ypoBHs. IIpuMepsl 3amad: anropuTMbl oOpaboTKh
KOHEYHOW YHMCIIOBOM IOCIIEI0BATENLHOCTH (BHIUMCICHUE CYMM, TIPOU3BENICHUH, KOJIMUECTBA 3JIEMEHTOB C 33JaHHBIMU CBOWCTBAMH), alTOPUTMBI
aHaJIu3a 3allUCU 4YHCET B IIO3UIMOHHOM CHUCTEME CUUCIEHUS, allOPUTMBI PEIIeHHs 3aJad METOAOM Iepedopa (IIOMCK HauMOOJBIIEro OOLIEro
JICTIUTENs IBYX HATYPaJIbHBIX YHMCEll, IIPOBEpPKa YHUCIa Ha ITPOCTOTY)

1.4 O0paboTKa CUMBOJIbHBIX JIAaHHBIX. BcTpoeHHbIe yHKIINM s13bIKa POrpPaMMHUPOBaHUSL 1J1s1 00pabOTKH CUMBOJIBHBIX CTPOK

1.5 Tabnu4Hble BeMUYUHBI (MAcCUBBI). AJTOPUTMBI pabOTHl C 3JeMEHTaMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM MacCHBa: CYMMHPOBaHHE
9JIEMEHTOB MacCHBa, MOJCUET KOJINYECTBA (CYMMBI) JIEMEHTOB MAacCHBa, YAOBIECTBOPAIONIMX 33JlaHHOMY YCIIOBUIO, HAXOX/ICHHE HAaUOOJBILIETO
(HauMeHbIIer0) 3HAYEHHs SJIEMEHTOB MAaCCHBa, HAXOXJIEHUE BTOPOTO 110 BEIWYMHE HanOOJbIero (HAMMEHbBIIEr0) 3HAUYSHNUS, JIMHEHHBIH MOUCK
9JIEMEHTa, IIePECTAHOBKA 3JIEMEHTOB MAacCHUBa B 0OPaTHOM MOpPSAAKE.

CoptupoBka omHOMEpHOro MaccuBa. [IpocTble METOIBI COPTHPOBKH (HAIpUMeEp, METOJl Iy3bIpbKa, METOJ BhIOOpA, COPTUPOBKA BCTABKAMM).

IlonnporpaMmsl
2 HudopmanmoHHbIe TEXHOJIOTUU
2.1 Ananu3 nmanHbiX. OCHOBHBIE 3aJlaud aHaiKM3a JaHHBIX: IPOTHO3MPOBaHME, KiaccH(UKalMs, KIacTepu3alys, AaHaJIN3 OTKIOHEHUH.

[TocnenoBaTenbHOCTh pELICHUs 3ajlad aHalInW3a JAaHHBIX: COOp NMEPBUYHBIX JaHHBIX, OYMCTKA M OLEHKA KauecTBa JAHHBIX, BHIOOp W (WIIN)
NOCTPOSHHE MOJIEIIH, Pe0Opa30BaHKe IAHHBIX, BU3yaJIM3alysl IJAHHBIX, UHTEPIPETaIHs Pe3yJbTaToB

2.2 AHanu3 NaHHBIX C IIOMOIIBIO JJIEKTPOHHBIX TalOJMll. BeluMclieHHEe CYMMBI, CpeJHEro apupMeTHYecKoro, HauOONBIIEr0 W HAMMEHBIIEro
3HA4YEHUM AMana3oHa

2.3 KoMmnploTepHO-MaTeMaTHYECKHEe MOAENIH. DTanbl KOMIBIOTEPHO-MAaTEMAaTHYECKOr0 MOJCIUPOBAaHMSA: OCTAHOBKA 3a/1auM, pa3padoTKa MOJIENH,
TECTHPOBAHHE MOJIENHN, KOMIBIOTEPHBII SKCIEPUMEHT, aHAJIN3 PE3YIbTATOB MOJETUPOBAHHS

2.4 UucnieHHOE pellleHre YPaBHEHUH ¢ MOMOIIBIO 1oJ00pa napamerpa

25 Tabnuunble (pensyoHHbIE) 0a3bl AaHHBIX. Tabmuna - MpeicTaBiIeHHe CBEACHH 00 OAHOTUIHBIX o0bekTax. [lone, 3amuch. Kirou tabnwuigsl.

PaGora ¢ roroBoit 6a30il naHHBIX. 3amoinHeHHe 0a3bl JaHHBIX. [loMCK, cOpTUpOBKa U (uibTpanus 3amnuceld. 3ampochl Ha BBHIOOPKY JTaHHBIX.
3amnpockl ¢ napaMmerpaMu. Beraucisiemble O B 3apocax.
MeHorortabnuuHble 6a3bl JaHHBIX. THIIBI CBSA3eH MeXAY TabauIaMy. 3aIpockl K MHOTOTaOJIMYHEIM 0a3aM JaHHBIX

Jliist IpoBeJIeHUsI €IMHOT0 TOCYIapPCTBEHHOrO dKk3aMeHa 1o uHdopmaruke (nanee - EI'D no nndopmartuke) ucnonb3yercs nepedeHb (KoaupukaTop) npoBepseMbIX
TpeOOoBaHMI1 K pe3ylIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMBbl CPEIHET0 00Iero 00pa30BaHUs U SIIEMEHTOB CONEPIKaHUSL.

IIposepsiemsie Ha EI'D mo nHpOpMaTuke TpeOoBaHMs
K pe3ylbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbI
CpemHero o01ero oopa3oBaHus

Kon [poBepsiemble TpeOOBaHUS K IIPEAMETHBIM PE3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNIbHON MPOrpaMMBI CPEIHET0 001Iero 00pa3oBaHus
TPOBEPSIEMOT0




TpeOOBaHUS

1. 3HaTh (HIOHUMATB)

11 [ToHnMaHMe OCHOBHBIX MPUHIMIIOB YCTPOHCTBA M (DYHKIIMOHWPOBAHUSI COBPEMEHHBIX CTAIIHOHAPHBIX M MOOWJIBHBIX KOMITBIOTEPOB; TEHICHIUI
pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHIA; BiaJieHHe HaBBIKAMH paOOTHI C ONEpPalMOHHBIMH CHCTEMaMU M OCHOBHBIMH BHIAaMH IIPOTPaMMHOTO
obecnieyeHus1 JUIsl pelleHus] yIeOHBIX 3a/1a4 110 BEIOpaHHOHU cliennaiu3alii

1.2 Hasnmume npencraiennii o0 6a30BbIX NPUHIMIIAX OPTraHU3aIMY U ()YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX ceTed

13 [ToHnMaHNe OCHOBHBIX NPHUHIMITOB JUCKPETH3aINH PA3IMYHbIX BHIOB HH(GOpPMAINN

1.4 [Tonnmanue 0a30BBIX aITOPUTMOB OOPaOOTKHM YHCIOBOM M TEKCTOBOW WH(opManuu (3armich YHceld B IO3HUIHMOHHOM CHCTEME CUHCIICHUS,
JEITMMOCTh HEJIbIX YUCEN; HaXOXJEHHWE BCEX IMPOCTBIX YHCEN B 3aJaHHOM JHana3oHe; o0paboTka MHOrOpas3psIHBIX IIENbIX YHCelNl; aHaJIn3
CHMBOJIbHBIX CTPOK U JIPYTHX), AJITOPUTMOB MOMCKA M COPTUPOBKH

1.5 3HaHue (YHKIMOHAILHBIE BO3SMOKHOCTH MHCTPYMEHTAIILHBIX CPEJICTB CpeJibl pa3paboTKH

1.6 BiianeHne ocHOBHBIMH CBEJICHHUSIMH O 0a3ax JTAHHBIX, HX CTPYKTYpPE, CPEJICTBAX CO3JaHusl U pabOThl C HUMHU

1.7 [ToHnMaHMe BO3MOXKHOCTEH M OrpaHMYEHUH TEXHOJIOTHMH HMCKYCCTBEHHOTO HMHTEIJIEKTA B Pa3iIMYHBIX O0NACTSIX; HaJW4ue INPEJCTaBICHHH 00
UCII0JIb30BaHUU MH(OPMAIIMOHHBIX TEXHOJIOTHI B pa3M4HbIX NpoecCHOHATBHBIX chepax

1.8 BrajieHne TEOpEeTHYEeCKUM aIapaToM, MO3BOJSIONIMM OCYIIECTBISTh MPECTaBlIeHHE 33JaHHOTO HATYpaJIbHOTO YKCIa B PAa3lIMUHBIX CHCTEMax
CUUCJICHUS, BBINIOJHATH NPEOOPa30BaHUS JIOTHUECKUX BBIPAKECHHUH, WCIIONB3Yys 3aKOHBI ajreOpbl JIOTHKH; OMpENesiTh KpaT4aWlluid IyTh BO
B3BEIICHHOM Tpade 1 KOJIMYeCTBO MyTel MeXy BEPIIMHAMYI OPHEHTHPOBAHHOIO AlMKIMYECKOro rpada

2. YMmeThb

2.1 YMeHHe MCIOoNb30BaTh KOMIBIOTEPHO-MaTeMaTHYECKUE MOJAENHU Ul aHann3a OOBEKTOB M MPOIECCOB: (JOPMYIMPOBATH LIENlb MOJEIHPOBAHMS,
BBIIIOJIHATD AHAJIM3 PE3YyJIbTATOB, IMOJYYEHHBIX B XOIE MOJECIUPOBAHHUS, OLEHUBATH aJCKBATHOCTh MOJEIHM MOJACIHUPYEMOMY OOBEKTY WIH
HpOIIeCCy; NPEACTABIATh PE3YIbTaThl MOJIECIUPOBAHHS B HAIVISIIHOM BHIE

2.2 YMeHue KiIaccu(HUIMPOBATh OCHOBHBIE 3aJayd aHaIM3a JAHHBIX (IIPOrHO3MPOBAHHME, KIacCU(PUKALUs, KIACTepH3alLMs, aHAIU3 OTKIOHEHHH);
HOHUMATh IOCIEN0BATENbHOCTh PEIICHNS 3a/ay aHaliu3a JaHHBIX: cOOp NMEPBUYHBIX JAHHBIX, OYMCTKA M OLEHKA KauyecTBa JaHHBIX, BHIOOD M
(unn) mocTpoeHHe MOAENH, IpeoOpa3oBaHNe TaHHBIX, BU3yalH3alHsl JaHHBIX, HHTEPIPETALMs Pe3yabTaToB

2.3 YMeHHe onpeneniTs MHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, I'padMUECKHX M 3BYKOBBIX NAaHHBIX NPH 3aJaHHBIX IapaMeTpax IUCKPeTHU3aldH.
YMeHHe ONpeneNnsaTh CPEAHIOI CKOPOCTh Iepefauyd NaHHbIX, OLEHHBATh M3MEHEHHE BPEMEHH IIepefadd NMpPH W3MEHEHHH HH()OPMAIMOHHOTO
o0beMa JaHHBIX M XapaKTePUCTHK KaHaja CBS3H

2.4 YMeHHe CTPOUTh KOJ, 00eCIIeuNBaIOIINK HANMEHBIIYIO0 BO3MOXKHYIO CPEJHIO JUIMHY COOOIICHHUS PH U3BECTHON YacTOTE CHMBOJIOB

2.5 YMeHHe WCIONB30BaTh IPH PEIISHUH 3a/ad CBOMCTBA MO3WULMOHHON 3alMCH YHCEN, aJTOPUTMBI IIOCTPOSHHUS 3alMCH YMCIA B IIO3MIMOHHOM
CHCTEMEe CUHCIICHHUS C 3aJaHHBIM OCHOBAaHHMEM M IIOCTPOEHHs YHCNA IO CTPOKE, COIepiKalleil 3amuch 3TOro 4Hcia B MO3HLHOHHOM CHCTEMe
CUHCIICHUSI C 3aJaHHBIM OCHOBaHUEM; YMEHHE BHIIOIHAITH apU(METHISCKUE ONEPALH B MO3UIIMOHHBIX CHCTEMAaX CUUCICHHS

2.6 YMeHHe CTPOUTH JIOTUYECKOE BBIPAXKEHHE B NU3BIOHKTHMBHOM W KOHBIOHKTMBHOW HOPMAJBHBIX (hOpMax IO 3aJaHHOW TaOIHLEe HWCTUHHOCTH;
HCCIIeIoBaTh 00IaCTh HCTHUHHOCTH BBICKa3bIBaHMUsI, COACPIKALIET0 IIepeMEHHBIC; peliaTh HECIOKHbIE JIOTHIECKIE YPaBHEHHUS

2.7 YMeHHe peniaTh aNropuTMHYECKUE 3aJa4t, CBA3aHHbBIEC C aHAJTH30M IpadoB (3aJa4H IIOCTPOSHHUS ONTHMAIILHOTO ITyTH MKy BEpIIMHAMH rpada,
onpeesIeHHs KONUYEeCTBa PA3IMYHbIX IyTel MEXAy BepIIMHAMH OPHEHTHPOBAHHOIO alIMKJIMYECKOro rpada)

2.8 YMeHHe HCIIOIb30BaTh JEPEBbsl MIPU aHAIN3E U MOCTPOSHUH KOJOB M IUIS MPEACTABICHUS apu(METHYSCKUX BBIPAXKCHUMH, TPH PEICHUH 3a1a4
MOMCKa M COPTUPOBKH; YMEHHE CTPOHTH JEPEBO UIPHI IO 3aJaHHOMY aJITOPUTMY; pa3pabaTeiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETHIO
UTPEI

2.9 YMeHHe aHaM3HPOBATh AITOPHTMBI C HCIIONB30BAHWEM TAONHIl TPACCHPOBKH; ONPENENATh Oe3 HCHONB30BAHUS KOMITBIOTEpA PE3yNIbTaThl

BBIITOJTHEHUS HECJIOKHBIX IPOrpaMM, BKITFOYAKOMINX MUKJIIBI, BETBJICHUSA U ITOAIPOTPAMMBEL, IIPHU 3aJAHHBIX UCXOJHBIX TAHHBIX




2.10

VMmenue onpeAcIATh CIOKHOCTb HM3Yy4daCMbIX B KypcCe 0a30BBIX aJIrOPpUTMOB (CyMMPIpOBaHI/Ie DJICMCHTOB MacCCHBa, COPTHPOBKAa MacCCHUBa,
r[epe60pHLIe AJITOPUTMEI, I[BOI/I"IHI)II\/’I HOI/ICK) 1 IMIPUBOAWTDL MPUMEPHI HCCKOJIBKUX AJITOPUTMOB pa3H0171 CJIOXKHOCTH JJIs1 pCIICHUSA OHHOfI 3agaun

211

BrageHne yHHBEpCaJbHBIM S3BIKOM MpOrpaMmupoBaHus Beicokoro yposHs (Ilackams, Python, Java, C++, C#), mpeacraBneHusiMu 0 0a30BBIX
THMAX JaHHBIX M CTPYKTypax JaHHBIX; YMEHHE WCIIOJIb30BaTh OCHOBHBIC YIPABISIOIINE KOHCTPYKIMH; yMEHHE OCYIIECTBISTH aHaIU3
TIPEATIOKEHHON MPOrpaMMBbl: OIPENENATh PE3YJIbTAaThl PA0OThI MPOrpaMMBbl IIPH 33JaHHBIX UCXOAHBIX TAHHBIX; OMPEIENSTh, IPH KAKUX UCXOIHBIX
JAHHBIX BO3MOXKHO ITOJy4€HHE YKa3aHHBIX Pe3YJbTaTOB; BBHIABILITH JaHHBIE, KOTOpbIE MOTYT IPHUBECTH K omHOKe B paboTe Mporpammbl;
($hopMynHpOBaTh NPEIOKEHHMS 110 YAYUIISHHIO TPOrpaMMHOr0 KoJia

212

YMeHue peann30BbIBaTh Ha BRIOPAHHOM IS M3YUCHUsI S3bIKE POrpaMMHpoBaHus Beicokoro ypoBHs ([Tackams, Python, Java, C++, C#) TunoBbie
QITOPUTMBI 00pPaOOTKM YKCEl, YHCIOBBIX IOCIENOBATEILHOCTEH M MacCHBOB: TIPEJCTaBIIEHHE YHCIa B BHAE HAaOOpa MPOCTHIX COMHOKHTEIEH;
HaXOXKJCHWE MaKCUMajbHOW (MHHHMaJbHOM) LM(PB HATypaJlbHOrO 4YHCIA, 3alllCAHHOTO B CHUCTEME CYHCIIEHHS C OCHOBaHHEM,
HernpesblmatomuM  10; BbIuMciIeHHe OOOOIIEHHBIX XapaKTEepHCTHUK JJIEMEHTOB MacCHMBa WM YHCIIOBOHW IOCIEIOBATENbHOCTH (CyMMBbI,
NPOU3BE/ICHHUSI CPETHEro apu(METHYEeCKOro, MHUHUMAJIbHOIO M MAaKCUMAaJbHOI'O JJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, Y/OBJIETBOPSIOLINX
3aJJaHHOMY YCIIOBHUIO); COPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE HCIIONb30BaTh B POrpaMMax JIaHHBIE Pa3INYHBIX THIIOB C YYETOM OIpaHUYEHUH
Ha JMana3oH WX BO3MOXKHBIX 3HAYEHWH, NPUMEHSTH TP PEIICHWU 33/1a4 CTPYKTYpPBI JAaHHBIX (CIHMCKH, CIIOBApH, CTEKH, OYEPEIH, JEPEeBbs);
NPUMEHSTh CTaHAAPTHBIE W COOCTBEHHBIE MOINPOrpaMMBbl Ui OOpaOOTKM YHCIIOBBIX JAHHBIX M CHMBOJBHBIX CTPOK; HCIIOIb30BaTh MPH
pa3paboTke nmporpaMM OUOIMOTEKH MOJNPOrpaMM; YMEHHE UCIIOIb30BaTh CPENICTBA OTIIAJIKU MPOrPaMM B Cpefie IPOrpaMMHUPOBaHUSI

2.13

YMeHue UCIoNb30BaTh 3JIEKTPOHHBIE TAOJIHIIBI Ul aHajIu3a, MPeCTaBlIeHnss U 00pabOTKHM NaHHBIX (BKJIIOYas BHIOOP ONTUMAaJILHOTO PEIICHHMS,
noi0op JIMHUM TPEHJa, PellieHue 3ajqad MPOTHO3UPOBAHMS); YMEHHE HCIONb30BaTh TaONUUYHbIE (PEeNMOHHBIE) 0a3bl JaHHBIX M CIIPABOYHBIC
CHCTEMBI

2.14

YMeHHe OpraHU30BBIBATH JTUYHOE HH(OPMAILIMOHHOE TPOCTPAHCTBO C UCHOIb30BAaHUEM PA3IMYHBIX CPEICTB LIU(PPOBBIX TEXHOIOIHH; HOHUMAaHHE
BO3MO)KHOCTEH IIM(POBBIX CEPBUCOB F'OCYIAPCTBEHHBIX YCIYT, HU(POBBIX 00pa30BaTEIbHBIX CEPBHUCOB

Ilepedens 3neMeHTOB coaepkaHus, mpoBepseMbix Ha EI'D
1o MH(pOPMATHKE

Kog

IIpoBepsieMBlii 3J1EMEHT CONEPIKAHUS

[udposas rpaMOTHOCTb

11

OCHOBHBIC TEHJICHIINY PA3BUTHS KOMIIBIOTEPHBIX TeXHOMoruii. [lapanenbHpie BeIYUCIeHNs. MHOTOPOIIECCOPHBIE CHCTEMBI. PacnpeeneHHbIe
BBIYUCIIUTEIIbHBIE CHCTEMBI U 00pa00TKa OOJBIIUX JTAHHBIX

1.2

[IpUHOMTIBI TOCTPOCHHS U aIlllapaTHble KOMIIOHEHTHI KOMIbIOTEpHBIX cereil. CereBbie mpotokonbl. Cerb MHTepHeT. Agpecarms B cetu MHTepHeET.
Iporokonsr creka TCP/IP. Cuctema moMeHHbIX nMeH. Pasenenue |P-ceTr Ha MOjICceTH ¢ MOMOIIBI0 MAacOK IOACETEN

1.3

daiinoBas cucrema. Ilonck B (aiinoBoii cucreme. [IpHHIMIBI pa3MelleHnss U UMeHOBaHus (aiioB B monroBpeMeHHoN mamstu. [llaGionbr st
onucanus rpynn ¢ainos

1.4

CkopocTp nepefauyl JaHHBIX. 3aBUCUMOCTh BPEMEHH Iepeiadn 0T HH(OpMAIMOHHOr0 00beMa JaHHBIX U XapaKTEPUCTHK KaHaJa CBSI3H

1.5

InugppoBanre manHeix. CuMMerpudHble W HecumMeTpuuHele mmdpsl. [udper mpocroit 3amensr. udp Lesaps. ludp Bmxenepa. Anroputm
mmdpoBanus RSA

1.6

Kompl, mo3Bormsttonie 00HApYXUBaTh W HWCIPABISATH OMIMOKH, BO3SHHUKAMOIINE TpU Iepemade MaHHBIX. Paccrosame Xommuara. KommpoBanme c
moBTopeHreM 6mutoB. Kogpr XoMmuHra

Teoperndeckne ocHOBBI HH()OPMATHKH

2.1

Z[BOI/I‘IHOG KOAUPOBAHUC. PaBHOMCpHBIC 1 HCPAaBHOMCPHBIC KOIBI. I[eKOIH/IpOBaHI/Ie COO6IIIGHPII>1, 3aIlMMCAHHBIX C MOMOMIBKO HCPABHOMCPHBIX KOJOB.




VYcnorue daHo. HOC’I‘pOeHI/Ie OJHO3HAYHO ACKOAMPYCMBIX KOJOB C IOMOIIBIO ACPECBA

2.2

Teopernueckue NOAXOABI K OIEHKE KOMUYecTBa HMH(pOpManmy. EnUHWIBI n3MepeHns: KomuuecTBa WHpOpManmu. AnpaBUTHBIA MOIXOJ K OLEHKE
KoJigecTBa MHpopMarmu. 3akoH ajyuTuBHOCTH nHPopMarmu. Popmyna Xaptiau. Madopmarus u BepositHocts. @opmyna HlenHona

2.3

CucreMbl CUMCIICHHS. Pa3BepHyraﬂ 3aIlMCh LECJIbIX U I[pO6HI)IX YHUCCII B HO3I/IHI/IOHHOﬁ cucteme cuunciieHus. CBoHcTBa HO3HHHOHHOI>1 3alrCu 4ucia:
KOJIMYECTBO HI/I(l)p B 3aIlUCH, IMPU3HAK ACIMMOCTH YHUCJia HAa OCHOBAHHUE CUCTEMbI CUMCIICHUS. AHFOpI/ITM nepeBoaa nejioro 4Ynucjia 1u3 P-uunOM cuCTEMEI
CUHHCJICHUA B ACCATUYHYTO. AJ'Il"OpI/ITM nepeBoga KOHEUHOH P-nunoii I[pO6I/I B JCCATHYHYIO. AHFOpI/ITM nepeBoaa 1nejaoro yucjia mus3 Z[eCHTPI‘IHOfI CHCTEMBbI
CUHCJICHHUA B P-I/I‘{HyIO. HepeBo;[ KOHEYHOMU I[eCHTH‘IHOﬁ I[pO6I/I B P-I/I‘IHyIO. HBOI/I‘IHaﬂ, BOCbBMEpUYHAA W HICCTHAAUATCPUYHASA CUCTEMbI CUUCIICHUA,
CBA3b MCKIY HUMHU. ApI/I(l)MeTI/I‘IeCKI/Ie oncpanry B NO3UIHUOHHBIX CUCTEMAX CHUCIICHUS

2.4

Tpoanaﬂ YPaBHOBCIICHHAA CUCTEMA CHUCIICHU . HBOH‘IHO-,}I@CHTH‘IH&H CUCTCMA CUUCIICHUA

2.5

Komuposanue tekcro. Komuposka ASCII. OnnobGaiitasie komgupoBku. Ctanmapt UNICODE. Koauposka UTF-8. Omnpenencaue nHGOPMAIIMOHHOTO
00bEeMa TEKCTOBBIX COOOICHUH

2.6

Komupoanue nzobpaxxenuii. Onenka HHGOPMAITMOHHOrO 00beMa rpaduyeckuX JaHHBIX TMPHU 3aJIaHHBIX Pa3pelicHUH M TITyOWHE KOIMPOBAHUS IIBETA.
IIBeToBBIE MOMETH.
KonupoBanue 3Byka. OtieHka MHOOPMAIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX TPH 33JaHHBIX YaCTOTE AMCKPETU3aIMU U PA3PSAHOCTH KOAUPOBAHHUS

2.7

Anrebpa noruku. [ToHsiTue Bricka3biBaHus. BeickasbiBaTebHbIe GOpMBI (TTpeanKaThl). KBaHTOPHI CyIIeCTBOBAHMUS U BCEOOIIHOCTH.

Jlornueckue orepaiuu. TaOnauibl MCTHMHHOCTH. Jlormueckue BeIpakeHHs. JlorMueckue ToXaecTBa. Jlormdyeckwe oOmepanydd W Omeparuyd Han
MHOXKECTBaMHU.

3aKoHbI anreOpbl JTIOTMKH. DKBUBAJICHTHBIE IPE0OPa30BaHuUs IOTHYECKUX BhIpaxkeHHH. Jlornueckue ypaBHEHHs U CUCTEMbl ypaBHEHHH.

Jlornueckue QyHKIHMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX (PYHKIIMI OT KOJMYECTBA apryMEHTOB.

Kanonunveckue Gopmbl JIOTHIECKUX BBIPAXKESHHI

2.8

COBCpLHeHHLIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (I)OpMI:I, AJITOPUTMBI UX IIOCTPOCHUS T10 Ta6n14ue HCTHUHHOCTH

2.9

Jlornueckue aneMeHTHI B cocTtaBe KoMibioTepa. Tpurrep. Cymmarop. MHoropaspsiaabsiii cymmarop. IlocTpoeHne cxeMm Ha JIOTHYECKHX 3JIEMEHTax IO
3aJaHHOMY JIOTHYECKOMY BBIPa)KE€HHUI0. 3alUCh JIOTHUECKOT0 BBIPAYKEHUsI 10 JIOTHUECKOH cxeme

2.10

Monenu u MozenupoBanue. Llenn mMonennpoBaHus. AIGKBaTHOCTb MOIEIHM MOIEIMPYEMOMY OOBEKTy WM Ipoueccy. dopmanuzanus MPUKIaIHbIX
3ajau.
[pencraBnenue pe3ynbTaTOB MOASTHPOBAHUS B BUE, YAOOHOM UL BOCTIPUATHS YelnoBeKoM. ['padiyeckoe mpencTaBieHue TaHHBIX (CXEMBI, TaOIHIbL,

rpadukn).

2.11

[IpencraBnenre LenbIX YUCET B MaMATH KomIbloTepa. OrpaHHYEHHOCTh IHAra30Ha YHceNl MPH OrpaHHYeHHH KOJIM4YecTBa paspsaaoB. llepemonuenue
paspsaHoOi ceTkH. be33HaKoBBIE M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OHUT. J|BOMYHBIN TOMTOTHUTENBHBIN KO OTPHLIATENBFHBIX YHCET.

[To6uToBBIe nOrmueckue omepanuu. Jlormdeckuit, apudmermyecknii M mUKIMYeckuid casurd. [lmdpoBanme ¢ moMompI0 MOOHUTOBOW OIEpAIH
"uckrovaroree MJI"

2.12

HpCI[CTaBJ'IeHI/Ie BEIIECTBECHHBIX YHUCEII B IaMATH KOMIIBIOTEpPA. 3Haqau_{a;1 YacTb W MOPSAOOK YHCIIA. I[I/IaHaBOH 3HAYCHUM BEIICCTBEHHBIX YHCE]I.
HpO6J'ICMLI XpaHECHHA BEIICCTBEHHBIX YUCEII, CBA3aHHBIE C OTPAHUYCHUEM KOJIMYECTBA Pa3spsI0B. Brmonraenne onepaum‘/'l C BEICCTBCHHBIMHU YHCJIAMU,
HAKOILICHHE OIITHOOK TIpH BBIYHUCIICHUAX

2.13

I'pader. OcHoBHble moHsATHA. Bunmsl rpados. Omucanne rpad)oB ¢ IOMOIIBIO MAaTPHUIl CMEKHOCTH, BECOBBIX MATpHII, CIIMCKOB CMEXHOCTH. PerieHune
ITOPUTMUYECKHUX 3a/1a4, CBA3AHHBIX C aHAIM30M rpadoB (MOCTPOCHHWE ONTHUMAIBHOTO IMYTH MEXAY BEpIIMHAMH Tpada, ONpeneneHHe KOIMIeCTBa
Pa3NUYHBIX MyTeH MEXIy BEPIIMHAMHI OPHEHTHPOBAHHOIO ALMKINYECKOro rpada)

2.14

Hepesrs. bunaproe nepeso. lepepbst moncka. Crioco0sr 00xoma nepesa. [IpencraBnenne apupmMeTniecknx BRIpaKeHUH B Bue AepeBa. Vcmons30Banne
rpa¢oB ¥ AEPEBHEB NIPH ONMCAHUN O0BEKTOB U MPOIIECCOB OKPYKAIOMIETO MHUpa

2.15

JlucKkpeTHBIE UTPHI IBYX UTPOKOB ¢ MOMHOM mH(popMmarmet. [loctpoeHne nepeBa mepebopa BapuaHTOB, OMICAHUE CTPATETHH UTPHI B TAOIMIHONU (opMme.
BemMrphIHble ¥ IPOUTPHIIIHbIE NO3UIUU. BEIMIpHIILIHbIE CTpAaTErUH




2.16

CpeZ[CTBa HUCKYCCTBCHHOI'O HMHTCJUICKTA. I/IHCHTI/I(l)I/IKaHI/IH n IIOUCK H306pa)K€HPII>'I, pacrno3HaBaHUC JIWII. Hcnonp3oBanue MCTOAOB HCKYCCTBCHHOI'O
HUHTCJIJICKTA B 06yqa10m1/1x cucreMax. Vcnonp3oBanue MCTOJOB UCKYCCTBCHHOI'O MHTCJUICKTA B pO6OTOT€XHI/IK€. I/IHTepHeT BeIH€I>'I. HeﬁpOHHLIe CCTHU

3 AJNTOPUTMBI U IPOrPaMMHUPOBAHHE

3.1 dopmanuzanus nousTus anropurMa. Manmna ThlOpHHTa Kak YHUBEpCallbHas MOJIENb BBIYHCIICHUH

3.2 OmueHKa CIOKHOCTH BBIYHCIECHUHA. Bpemsi paboTel M 00beM HCIOIB3yeMOM MaMsTH, MX 3aBUCUMOCTh OT pa3Mepa HCXOIHBIX NaHHBIX. OIeHKa
ACHMITOTHYECKOH CIIOKHOCTH QJITOPUTMOB. AJITOPUTMBI TIOJIMHOMHAIBHON CIOKHOCTH. [lepebGopHble anroputMel. [IpuMeps! pa3imuHbIX alropuTMOB
pelIeHus OTHOH 3a/1a4d, KOTOPhIE UMEIOT Pa3InYHYI0 CI0KHOCTb

3.3 OmnpeneneHne BOSMOXKHBIX PE3YJAbTATOB pabOThl TMPOCTEHIINX aJrOPUTMOB YIPABJICHHUS WCHONHUTEISIMU M BBIYHCIUTEIBHBIX aJITOPUTMOB.
OnpejesneHne UCXOHBIX JIAHHBIX, PU KOTOPBIX AJIFOPUTM MOXKET JaTh TPEOYEMBbIi pe3yabTaT

3.4 ANTopuTMBI 00pabOTKH HATYpajbHBIX YHCEN, 3allCAHHBIX B IO3HMIMOHHBIX CHCTEMaxX CUHMCICHHS: pa30HMeHHe 3aIlich YHcia Ha OTIEibHbIE HUQPHI,
HaxOXJIEHUEe CYMMBbI M IPOM3Be/ieHHs (P, HAXOKICHHE MaKCUMAIIbHOW (MUHHMAIBHOH) I PBHIL.
[IpencraBnenue yucna B BHAE HaOOpa MPOCTBIX COMHOXHUTENEH. ANTOpUTM OBICTPOTO BO3BENCHHS B CTeneHb. [IOMCK MPOCTHIX YMCeN B 33 aHHOM
JTMana3oHe ¢ IOMOIIBI0 anropurMa "pemrero Iparochena”

3.5 MHoropaspsiiHble Lielible YKiCa, 331a41 JUIMHHOW apu()METHKU

3.6 SI3eix nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumsl JaHHBIX: HETOYHUCIICHHBIE, BENECTBEHHBIE, CHMBOJIbHBIE, JIOTHYECKHE. BeTBieHus1.
Crnoxuble ycnoBus. LIUkiel ¢ ycnoBueM. LIUKIIBI 10 TepeMeHHOMH.
OOpaboTka AaHHBIX, XpaHsmxcs B (ainax. TekcroBele u aBondHble Qaiinbl. DaiinoBeie nepemenHble ((aiinoBele ykazarenu). Urenue u3 (aiina.
3anuck B (aii.
Pa30Ouenue 3aqaun Ha noazanauu. [loanporpammel (poueypsl U GyHKIMK). Mcnonb30BaHue cTaHIapTHON OMOIMOTEKH s13bIKa POrpPaMMUPOBAHUSI

3.7 Pexypcus. PexypcuBHble nporeayps! U GpyHkimu. Vcrionp3oBaHue cTeKa ISl OpraHU3aliK PeKYPCHBHBIX BBI30BOB

3.8 Uucnennsle mMeTofbl. To4uHOE M NMPUOIMKEHHOE pelieHus 3ajaun. UMCIeHHOe pellieHHue ypaBHEHHI ¢ MMoMoIlIblo noabopa napamerpa. UucieHHbIe
METOABI PEIeHUs YpaBHEHHH: MeToA mepedopa, MeTol IMOJOBHHHOrO aeneHus. [IpubnmkeHHOe BhIYMCIGHHE JUIMH KPHUBBIX. Bhluncnenue miomazneit
(GuUryp ¢ IOMOIIBIO YHUCIICHHBIX METOAOB (METOA MPAMOYTOJIBHUKOB, MeTo[ Tpamenuii). [Tonck Makcumyma (MUHMMYMa) (GYHKIIMHA OJHOW MEepeMEeHHOMH
METOJIOM ITOJIOBUHHOIO JICJICHUs

3.9 OO0paboTka CUMBOJIBHBIX IaHHBIX. BcTpoeHHbIe (DYHKIMU S3bIKa MPOrPAMMHUPOBAHUS Uil 00pabOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: MOZACYET KOJWYECTBa MOSBICHUH CUMBOJA B CTPOKE, pa30HeHHe CTPOKH Ha CJIOBA IO NMPOOETIBHBIM CHMBOJIAM, TIOUCK MOICTPOKU
BHYTPHM [JaHHOM CTPOKHM, 3aM€Ha HAIJeHHON MOACTPOKH Ha IPYrylo cTpokKy. ['eHepamms BceX CIOB B HEKOTOPOM ayi(aBUTE, YAOBIECTBOPSIOLIMX
3aJaHHBIM orpaHudeHusM. [IpeoOpa3zoBanue Ynciaa B CHMBOJIBHYIO CTPOKY M OOPAaTHO

3.10 MaccuBbI U ITOCIIEI0BATENILHOCTH YnCeN. BerancieHne 060001EHHBIX XapaKTePUCTHK 3JIEMEHTOB MaccHuBa MJIM YHMCIIOBON MTOCIIEI0BATELHOCTH (CyMMBI,
MIPOU3BEICHHS, CPETHETO apU(PMETHIECKOr0, MUHUMAIFHOIO U MAaKCHMAJIBHOI'O DJIEMEHTOB, KOJNMYECTBA JJIEMEHTOB, YIOBJIIETBODPSIOMIMX 3aJaHHOMY
ycinoBH0). JINHEHHBIA MONCK 3alaHHOTO 3HAYEHHS B MaccHBe. ANTOPUTMBI paOOTHI C AJIEMEHTAMH MAaccHBa C OJHOKPATHBIM IPOCMOTPOM MAacCCHBA.
CopTipoBKa OITHOMEPHOrO MaccuBa. [IpocTble METOABI COPTHUPOBKH (METOI ITy3BIphKa, METOJ BBHIOOpA, COPTHpPOBKa BcTaBkamm). CoOpTHpOBKA
ciusiHreM. brictpas coptupoBka Maccusa (anroputm QuickSort). JIBondHBII MOWCK B OTCOPTHPOBAHHOM MAcCHBE

3.11 JIBymepHBIE MacCHBBI (MaTpHUIlBI). ANTOPUTMBI OOpaOOTKH IBYMEPHBIX MACCHBOB: 3allONHEHHE ABYMEPHOI'O YHCIOBOTO MAacCHBa IO 3aJaHHBIM
MIpaBMJIaM, TIOMCK 3JIEMEHTA B IBYMEPHOM MAacCHBE, BBIUMCICHHE MakCUMyMa (MUHMMyMa) U CyMMBI 3JIEMEHTOB IBYMEPHOI'O MaCCHBA, IIEPECTAHOBKA
CTPOK H CTOJIOIIOB JBYMEPHOTO MacCHBa

3.12 CrnoBapu (acconmaTHBHBIE MACCHUBBI, 0TOOpaXkeHus1). Xom-tadbnuipl. [loctpoerne andaBUTHO-YACTOTHOTO CIOBAps IS 3aaHHOTO TEKCTa

3.13 Crexu. AHamU3 NMPaBWIFHOCTH CKOOOYHOTO BEIpaKEHUs. BrraucieHne apruMeTHIecKoro BRIPaKeHHs, 3aIMCAaHHOTO B MTOCTGUKCHOH (hopme. Ouepenu.
Vcionp30BaHue O4epean Asl BpEMEHHOT'O XPAHEHHsI JAHHBIX

3.14 AnroputMmbl Ha Tpadax. IlocTpoeHre MUHIMATBHOTO OCTOBHOT'O JIepeBa B3BEHMICHHOTO CBSI3HOI'O HEOPHEHTHPOBAHHOTO Tpada. KommdecTBo pa3miaHbIX

IyTel MeX1y BEpIIMHAMHU OpPUEHTHPOBAHHOTO allMKINYecKoro rpada. AnroputM JeHKCTphl




3.15

HepeBbs. Peanmuzanmst mepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBomuHble (OnmHapHble) nepeBbs. [locTpoeHue nepeBa st 3aAaHHOTO
apu(MeTHIecKoro BeIpaykeHusl. PeKypcruBHBIE aJlropUTMBI 00X0/1a AepeBa. Vcronp3oBaHue cTeKa U ouepen uist 00Xoa JepeBa

3.16

Z[I/IHaMI/I‘IeCKOG IporpaMMHUpPOBAHUEC KAaK MCTOJ PCHICHUA 3aJa4 C COXPAaHCHHUEM IIPOMEKYTOUYHBIX PC3YJIbTATOB. 3a)1aq1/1, peuracMbi€ C TTOMOIIBIO
JUHAMHUYCCKOI 0 NpOorpaMMHUpPOBaHUA. BEIYHMCICHUC PEKYPCUBHBIX (byHKHHﬁ, NMOJACYCT KOJIMYCCTBA BAPpHUAHTOB, 3a/1a4X ONITUMU3 AN

3.17

[TousATHE 00 OOBEKTHO-OPHUEHTHPOBAHHOM MporpamMMupoBaHud. OOBEKTH M Kiacchl. CBOHCTBa W MeTOIBI 00beKTOB. OOBEKTHO-OPUCHTUPOBAHHBIH
aHanm3. Pa3paboTka nporpamMm Ha OcHOBE 00BEKTHO-OPHEHTHPOBAHHOIO 1Mo1xo1a. MHKancynsanus, Hacaeq0BaHue, NoIuMopdu3m

WHdopmanmoHHbIe TEXHOIOTHH

4.1

Amnanuz JAHHBIX. OCHOBHEIE 3aa4i aHaJIn3a JaHHBIX: IMPOrHO3UPOBAHUC, KJ'IaCCI/I(I)I/IKaIII/IH, KilaCcTepuzanus, aHajin3 OTKJIOHCHHH. HOCJ’IeZ[OBaTeJ'H)HOCTB
peuICHUA 3aJa4d aHajlin3a JaHHBIX: C60p NEPBUYHBIX OJAaHHBIX, OYMCTKAa W OICHKa KadeCTBa MOaHHBIX, BI)I60p n (I/IJ'II/I) IMOCTPOCHUE MOJCIIN,
npe06pa3OBaHHe JaHHbIX, BU3YyajIn3allvsd JaHHBIX, UHTEPHOPETAlNA PE3YIbTaTOB. HpOl”paMMHHe cpeacrea u I/IHTepHeT-CepBI/ICLI JJIsL 06pa60TKI/I n
MNpCACTABJICHUA TaHHBIX. Bonpime JIAHHBIC. MarmuHHOe O6y‘16HI/Ie

4.2

AHanu3 MaHHBIX C ITOMOIIBIO SJIEKTPOHHBIX TaOjMIl. BBIYMCIEHHE CYMMBI, CpeHEro apu(pMETHUECKOro, HAHOONbIIero (HAUMEHBIIEr0) 3HAYEHHS
qvanasoHa. Beruwcienue kodpQuIMeHTa KOPPENSIuM JBYX PSIOB JaHHBIX. [loCTpoeHHe CTONOYATHIX, JIMHEHYATHIX M KPYTOBBIX JHAIPAMM.
[Moctpoenue rpadukos ¢pyHknuit. [logdbop TMHUK TpeHIa, pellieHNe 3a1a4 MPOTHO3UPOBaHMs. PelleHie 3a1a4 ONTUMH3AINH C TTOMOIIBIO 3JIEKTPOH HBIX
TaOJINL]

4.3

Juckpernzanusi mpyu MaTeMaTHYeCKOM MOJICIMPOBAHMK HENPEPBIBHBIX IPOIECCOB. MojenupoBaHue JBIDKEHUs. MojenupoBaHue OHOJOTHYECKUX
cucTeM. MareMaTHuecKue MOJIENId B SKOHOMHKE. BbhIYMCIHTENbHBIE SKCIEPUMEHTHI ¢ MojeiasiMu. OOpaboTka pe3ynbTaToB JKCIEepUMeHTa. MeTon
HaMMEHBIINX KBapaToB. OIEHKa YHCIIOBBIX MapaMeTPOB MOJEIUPYEMBIX OOBEKTOB M IpOIleccoB. BoccTaHOBIEHHE 3aBUCHMOCTEH MO pe3ylibTaram
SKCHEepUMEHTa

4.4

BepositHocTHbIie Mozienu. Meroasl MonTe-Kapio. UmuranmonHoe MonenrpoBanue. CHCTEMbI MACCOBOTO O0CITY)KUBAHUS

45

Tabnuunble (pensuuoHHbIe) 0a3bl AaHHBIX. Talnuia - npencraBieHne cBeACHH 00 OJHOTUNHBIX oObekTax. [lose, 3anmck. Kitou Tabmunpl. Padora ¢
roToBOM 0a30if naHHBIX. 3amoiaHeHHe 0a3bl JaHHBIX. [lowck, copTHpoBKa M (uibTpauus IAaHHBIX. 3alpOChl Ha BBHIOOPKY JAaHHBIX. 3alpochkl C
napamerpami. BeraucisieMble osst B 3aIpocax.

Msuororabnuunbie 0a3bl JaHHBIX. THIBI CBsI3el MeX Iy TabnuiaMu. Baernuii kimtod. LenocTHocTh 06a3bl JaHHBIX. 3apOChl K MHOTOTa0IMYHBIM 0a3am
JIAHHBIX

4.6

TekcroBblii mporieccop. CpezcTBa MOKCKa M aBTO3aMEHBI B TEKCTOBOM TIporieccope. CTPYKTypUpOBaHHBIE TEKCTOBBIC JOKyMEHTHI. CHOCKH, OrJiaBIICHHE.
[TpaBuia IMTHPOBAHUS HCTOYHUKOB M 0hopMIIeHHUs] OHOIMOrpadHUECKUX CChIIIOK




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

Nudopmatuka, 10 xmacc/ bocosa JILJI., bocoa A.}O., O6mectBo ¢
orpaHudyeHHoi  oTBeTcTBeHHOCThIO «BWUHOM. JlabGopaTtopusi 3HaHMII»;
AxumonepHoe obmiectBo «M3narensctBo «lIpocBenienue

Nudopmaruka, 11 xmacc/ bocosa JI.JI., bocoBa A.FO., OGmiectBo ¢
orpaHudyeHHoi  oTrBeTcTBeHHOCThIO «BWMHOM. JlaGopaTtopusi 3HaHMII»;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

Nudopmatuka, 11 kinace/ Yrpunosuu H.Jl., OOmiecTBO ¢ orpaHMueHHON
orBeTcTBeHHOCThIO «BMIHOM. JlaGoparopusi 3HaHWi»; AKIMOHEPHOE

O6III€CTBO «HBJI&TCJIBCTBO «HpOCBGIIIGHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

YMK «HUudopmatuka» 10-11 xnaccel. bazoBsiii ypoBens. ABTop bocoBa
JI.JI., bocoBa A.1O.

YMK «ndopmatuka» 10-11 xmaccel. ba3zoBbiii  ypoBeHb. ABTOp

YrpuHOoBUY H./.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBbI
CETU UHTEPHET

[Toprain "Poccuiickas anekTpoHHast mkoma" (Www.resh.edu.ru);

[HOC "Mos mxona" (Www.myschool.edu.ru);

[Mopran "Yau.py" (Www.uchi.ru);

ABTopckas mactepckas (WWw.bosova.ru)



