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1. COAEP)KAHUE OBYYEHUA
7 KJIACC

Iudgposas rpaMOTHOCTH

KomnbroTep — yHuBepcajJbHOE YCTPOHCTBO 00PadOTKHU JAHHBIX

KomMmmiplorep — yHUBEpCaIbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTarouiee 1o nmporpaMMe. TUIbl KOMIBIOTEPOB: EPCOHAIbHBIE KOMIIBIOTEPHI,
BCTPOEHHBIE KOMIIBIOTEPHI, CYIIEPKOMITbIOTEPBl. MOOUIIbHBIE YCTPOHCTBA.

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEPAa U UX HazHadeHue. [Ipoueccop. OneparuBHas U JOArOBpEMEHHAsl MaMsTh. Y CTPOWCTBA BBOJA U BHIBOJA.
CeHcoOpHBII BBOJ, JaTYMKN MOOUJIBHBIX YCTPOMCTB, CpeAcTBa OMOMETPUUECKON ayTeHTU(DUKALNK.

HcTtopus pa3BUTHS KOMIIBIOTEPOB U MPOrpaMMHOTo obecriedeHust. [lokonenuss koMmnpioTepoB. COBpeMEHHbIE TEHACHIIMU PAa3BUTHS KOMITBIOTEPOB.
CynepKoMIIBIOTEPHI.

[TapannenbHble BHIYUCICHUS.

IlepconanbHblil komnbroTep. [Ipolieccop M ero XapakTepUCTHKM (TaKTOBas 4acTOTa, paspsaHocTh). OmeparuBHas namsaTh. JoaroBpeMeHHast
namsTh. YcTpoiicTBa BBOJa U BbIBOjIa. OOBEM XpaHMMBIX JaHHBIX (OlepaTHBHAs MaMATh KOMIIbIOTEpA, KECTKUI U TBEPIOTEIbHBIA AUCK, TOCTOSHHAS
namsTh cMapTdOHA) U CKOPOCTh JAOCTYIA JUIs PA3IUYHbIX BUI0B HOCUTENEH.

TexHuka 6€30MaCHOCTH U MpaBuiia pabOThl HA KOMITBIOTEPE.

IIporpamMmbl M JaHHbIE

[Iporpammuoe oOecrnieuenue kommbloTepa. [lpukinagHoe mnporpammuoe oOecnedeHue. CucremHoe mporpammHoe obOecniedeHue. CucTeMbl
nporpamMMmupoBanus. [IpaBoBas oxpaHa mporpaMMm M JaHHbIX. becruiaTHble M ycClIOBHO-OecriaTHble mporpammbl. CBOOOIHOE MpOrpaMMHOE
obecrieyeHue.

@aiinbl ¥ nanku (katangoru). [IpuHimne! nocrpoenus gaitnoseix cucreM. [lonHoe nums daitna (manku). [Iyts k daiiny (manke). Pabora ¢ daiinamu
U KaTaJloraMy CpEJCTBAaMH OIEPAallMOHHOM CHUCTEMBI: CO3/JaHME, KONMHMpPOBAaHHE, IEpeMElIeHHEe, NMEepEeuMEHOBaHHE U yjAajeHue (aiaoB W Marok
(xaranoroB). Tumel daiinoB. CsoiicTBa ¢ailnoB. XapakTepHble pa3Mmepbl (aijoB pa3iaMyHBIX THUIOB (CTpaHHUIA TEKCTa, SJEKTPOHHAs KHMTra,
dotorpadus, 3anuch NECHHU, BHUACOKIMIM, MOJHOMETPaXKHBIM (QMibM). ApXuBauus JaHHBIX. Vcnonp3oBaHue MporpaMM-apxuBaTopoB. DailioBbIil
MmeHekep. [lonck daiinoB cpeacTBaMu OneparmoOHHON CUCTEMBI.

KomM1ibroTepHbie BUPYCHI U APYTUE BPEIOHOCHBIE MporpamMmsl. [IporpamMmel [uis 3a1IUTEl OT BUPYCOB.

KoMmnsrorepHsie ceTn

O6wenunenne koMmmbioTepoB B ceTb. Cerb MHTepHer. Beb-crpanuna, BeG-caiiT. CTpykTypa ajpecoB BeO-pecypcoB. bpaysep. Ilomckosble
cucremsl. [Touck nHpopmMalny o KIrOYEBbIM CI0BaM U Mo u3o0pakeHuto. JloctoBepHocTh HHpOpManuu, nosydyeHHon u3 NHTepHera.

CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHUKALMH.

CereBoil 3THKET, 6a30BbIe HOPMBI HH(OPMALIMOHHON ITHKH U paBa npu padore B UuTepuere. Ctparerun 0e3onacHoro noseaeHus B UntepHere.



Teoperuyeckne 0CHOBBI HH(POPMATHKH

HNudopmanus u nHpopManMoOHHbIE MPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX OHATHI COBPEMEHHOM HAayKH.

Wudopmanus kak CBeACHUs, NPEJHA3HAUYCHHbIE 71 BOCIIPHUATHS YEJIOBEKOM, U MH(pOpMAaIMsl KaK JaHHbIE, KOTOPble MOTYT ObITh 00pabOTaHBI
ABTOMAaTU3UPOBAHHON CUCTEMOM.

JIMCKpPETHOCTh JaHHBIX. BO3MOXKHOCTH ONMCaHUS HENPEPBIBHBIX 0OBEKTOB U IPOLIECCOB € IIOMOIIBIO AUCKPETHBIX IaHHBIX.

WudopmanroHHbIe MPOIecChl — MPOLECCH, CBI3aHHbIE ¢ XpaHEHUEM, TpeoOpa3oBaHUEM U Tiepeadei JaHHbIX.

IlpexcraBiaenue nHpopMaAun

CumBon. Andasur. MomHocts andasuta. PaznooOpasue s3pikoB U andasutoB. EcTecTBeHHBIE M (hopMalbHBIE S3bIKH. AJ(aBUT TEKCTOB Ha
pycckoM s3bike. JIBomuHbli andaBut. KoauuecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIMH) (PMKCUPOBAHHOM [UIMHBI B JBOMYHOM ali(haBUTE.
[TpeoOpaszoBanue modoro andasuta K JBOMYHOMY. KOTHYECTBO pa3NInyHBIX CIOB (PUKCHPOBAHHOW IJTMHBI B alihaBUTE ONPENEIEHHON MOITHOCTH.

KoaupoBanue cuMBOJIOB 0HOTO aji(aBuTa C MOMOIIBIO KOJOBBIX CJIOB B JpyroM andasure, KoAoBas TadIuLa, 1€KOAUPOBAHHE.

JiBonunsIii kox. [IpencraBnenne JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

NudpopmannoHHblii 00bEM AaHHBIX. BUT — MUHUManbHas eIMHMIIA KOolIW4yecTBa MHGOpMAlMKU — ABOWYHBIN paspsa. EnuHunsl uzmepeHus
MHPOPMAIMOHHOTO 00bEMA TaHHBIX. bUT, OaiiT, KMII00aiT, MerabanT, ruradanT.

CkopocTb nepeauu JaHHbIX. EQUHUIIBI CKOPOCTH IEpeiady JaHHBIX.

KoaupoBanue texcroB. PaBHomepHbiii koa. HepaBHomepnsbiii koa. Koauposka ASCIL. BocbmuOutHble konupoBku. IloHATHE O KOIMpOBKax
UNICODE. JlekoaupoBaHue cOOOIIEHHH ¢ UCIIOJIb30BAaHHEM PABHOMEPHOT'O M HEpaBHOMEPHOIo Koja. MH(opMalimoHHbIIH 00bEM TEKCTa.

Nckaxxenne uHGopmaliu rnpu nepeaaye.

Oou1ee npezcTaBiaeHne o HUGPOBOM NPECTABICHUN ayAMOBU3YaIbHBIX U IPYTUX HETIPEPBHIBHBIX TaHHBIX.

Konuposanue nsera. [{BetoBrie monenu. Moaens RGB. I'myOuna konupoBanus. [lamutpa.

PactpoBoe n BekTOpHOE mpejcTaBieHue n3odpaxeHuil. ITukcens. Onenka HHPOPMALMOHHOTO 00bEMa TpapUUECKUX JaHHBIX AJIS PacTpOBOTO
N300paxeHusl.

Konuposanue 3Byka. PaspsnHocTs 1 yactoTa 3anucu. KoandecTBo kaHaJIOB 3aIIUCH.

OneHka KOJIMYECTBEHHBIX TAPAMETPOB, CBSI3aHHBIX C MPEACTABICHUEM U XpaHEHHUEM 3BYKOBBIX (haiyioB.

NupopManMOHHbIE TEXHOJIOTHH

TekcToBBIE JOKYMEHTBI

TexcToBbIe TOKYMEHTHI U MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMLIa, ab3all, CTpOKa, CJI0BO, CUMBOIM).

TexcToBBIN MpolieccOp — MHCTPYMEHT CO3JaHMsI, pelakTHpoBaHMs U (popmartupoBaHus TekcToB. [IpaBuna Habopa Tekcra. PemaktupoBanue
Tekcta. CoiicTBa cuMBooB. [pudt. Tunsr mpudros (pydrensie, ¢ 3aceukaMu, MoHOMpUHHBIE). [Tomy)kupHOoe U KypcuBHOe HauepTanue. CBoiicTBa
ab3a1ieB: TpaHUIlbl, a03alHbIN OTCTYI, HHTEpBal, BeIpaBHUBaHUe. [lapameTpsl ctpanuibl. CtuneBoe GpopmMaTupoBaHue.

CrpykTypHrpoBaHue HHPOPMAIIUH ¢ TOMOIIBIO CIIUCKOB M Tabaul. MHOroypoBHeBbIe clTUCKH. [lo0GaBiieHre Tabaull B TEKCTOBbIE JOKYMEHTHI.



BcraBka m300pakeHU B TEKCTOBBIC JOKYMEHThI. O0TekaHue M300pakeHUl TeKCTOM. BKIIFOUeHHE B TEKCTOBBIA JOKYMEHT JAUarpaMm, (GopMyil,
HyMepaluyu CTPaHull, KOJOHTUTYJIOB, CCBUIOK U IPYIMX JIEMEHTOB.

IIpoBepka npaBomnucanusi. PaccranoBka nepeHocoB. ['onocoBoil BBox TekcTa. ONTHYECKOE pacro3HaBaHHE TeKcTa. KOMIBIOTEPHBII MEpPEBO.
Hcnonb3oBanue cepBucoB MHTepHeTa 17151 00pabOTKH TEKCTa.

KomnblorepHas rpaguxa

3HaKOMCTBO € rpadu4eckuMu pegaktopamu. Pactpossle pucynku. VMcnonb3oBanue rpaguyeckux NpUMHUTHBOB.

Omnepanuu perakTHpOBaHUs TpaPrUeCKUX 0ObEKTOB, B TOM 4Hcie MU(POBBIX GoTorpaduii: n3MEeHeHHe pa3mepa, 00pe3Ka, IOBOPOT, OTPasKEHHE,
pabota ¢ obnacTsaMu (BblAEICHUE, KOTMPOBAaHUE, 3aIMBKa LIBETOM), KOPPEKLUS 1IBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3nanne BEKTOPHBIX PHCYHKOB BCTPOSHHBIMH CPEJICTBAMH TEKCTOBOTO MPOLIECCOPA WIIH APYTUX MPOrpamMm (TPUIIOKEHUH ).
Jlo6aBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI.

MyJabsTHMeIuiHbIE IPe3eHTALMT

ITonroroBka MyabTUMENUIHBIX pe3eHTanuid. Crnaiin. JlobaBneHue Ha ciaii Tekcta u u3o00paxenuil. Paborta ¢ HeckoJIbKUMHU CIaliJaMH.

JloGaBieHue Ha ciaiij] ayJuOBU3yalbHBIX JaHHbIX. AHMManus. [ unepccpuiky.

8 KJIACC

TeopeTnueckne 0cHOBbI HHGOPMATHKH

Cucrembl cuucjieHust

Hemno3ummonnsie U MO3UIIMOHHBIE cUCTeMBbl cuucieHus. Andasut. OcHoBanue. Pa3BépHyras dopma 3anucu uucia. [lepeBon B AECATHUHYIO
CUCTEMY YHCEI, 3aIUCAHHBIX B JPYTUX CUCTEMAaX CUUCIICHUS.

Pumckas cucrema cuncieHus.

JlBonuHas cucrema cumcieHus. Ilepeson nensix uncen B npenenax ot 0 o 1024 B nonuHyro cucreMy cuMciaeHus. BoceMepuuHas cucrema
cuncaenus. [lepeBoa uncen U3 BOCBMEPUUYHOM CHCTEMBI B ABOUYHYIO U JAECATUYHYIO cucTeMbl U oOpatHo. lllecTHaanarepuynas cuctemMa CUMCIEH Usl.
ITepeBon uncen u3 MeCTHAIATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPHUHYIO U IECATHUHYIO CUCTEMBI U 0OPATHO.

ApudmeTrueckue onepanu B IBOUYHON CUCTEME CUUCTICHUSI.

JIeMEeHTBhI MaTeMATH4YeCKOIl JTIOTHKH

Jlornueckue BbICKa3bIBaHMs. Jlornyeckue 3Ha4EHMs BBICKA3bIBAaHMM. DJIEMEHTApHBIE M COCTaBHBIE BBICKA3bIBaHMs. Jlornueckue onepanuu: «u»
(KOHBIOHKI[US, JIOTUYECKOE YMHOXXEHHE), «WIN» (IM3bIOHKIUS, JIOTUYECKOE CIIOKEHME), «He» (Jormdeckoe oTpuiianue). I[lpuopurer norunyeckux
onepanuil. OnpeneneHne HCTUHHOCTH COCTABHOTO BbBICKA3bIBaHUS, €CIM M3BECTHBl 3HAUYEHUS MCTUHHOCTH BXOJMIIMX B HEro 3JEMEHTAPHBIX
BbICKa3bIBaHUH. Jlornueckue Beipaskenus. [IpaBuina 3anucu noruyeckux BoipakeHuil. [loctpoenune Tabiaui HCTUHHOCTH JIOTHYECKUX BBIPAXKEHUH.

Jlormueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAaMMHPOBAHHE
HcnonnuTeau ¥ aJITOPUTMBIL. AJITOPUTMHYECKHE KOHCTPYKIMHU



[Tonstue anroputma. Mcnosuurenu anroputMoB. AJTOPUTM KAk TUTaH YIPaBICHUS UCIIOTHUTEIIEM.

CgoiictBa anroputma. CriocoObl 3aIIUCH aNTropuTMa (CIOBECHBIN, B BUAE 0J0K-CXEMBI, IPOrpaMma).

AnroputmMuyeckue KOHCTpyKuuu. KoHcTpykiusi «cnenoBanue». Jlunelnbeiit  anroputM. OrpaHMuE€HHOCTh JIMHEHHBIX — aJITOPUTMOB:
HEBO3MOKHOCTb IIPEAYCMOTPETh 3aBUCUMOCTb MOCJIEA0BATEIbHOCTH BBIIOJIHSEMBIX ACHCTBUN OT UCXOAHBIX JIAHHBIX.

KoHcTpyKIns «BEeTBIEHUE): TOTHAS W HEMOJHAsS (GOpPMBbI. BBIMOTHEHHE ¥ HEBBIMIOTHEHUE YCIOBHS (MCTUHHOCTHh U JIOKHOCTH BBICKA3BIBAHMS).
[IpocTbie U cOCTaBHBIE YCIOBUSI.

KoHcTpyK1Hs «TIOBTOPEHUS»: LUKIIBI C 3aJaHHBIM YHCIIOM ITIOBTOPEHHH, C YCIOBUEM BBIIIOJIHEHUS], C IEPEMEHHON LIMKJIA.

Pa3pabotka ans GopMarbHOTO HCHOJHUTENS alrOpPUTMa, MPUBOASIIEIO K TpeOyeMoMy pe3yibTaTy MpPH KOHKPETHBIX HCXOAHBIX JAaHHBIX.
Pa3paboTka HECIOXKHBIX AITOPUTMOB C MCIOJIB30BAHUEM ITUKJIOB M BETBIICHUH ISl yIIpaBieHUS (GOPMaTbHBIMU UCTIOTHUTEISIMU, TAKUMU Kak Po0or,
UYepenaika, YepTéxHuK. BolnonHeHne anropuTMOB BpYYHYIO U Ha KoMIbloTepe. CUHTaKCHYeCKUe U JIoThYeckue omunoku. OTKa3bl.

S3bIK MPOrpaMMHUpPOBAHUA

S3pix nporpammupoBanus (Python, C++, [lackans, Java, C#, IlIkonbHbIi AnTOpuTMHYECKHid S3BIK).

Cucrema nmporpaMMHUpPOBAHUS: PEIAKTOP TEKCTa IPOrpamMm, TPAHCISATOP, OTIIATIUK.

[lepemennas: Tun, umsi, 3HaueHue. Llenplie, BElIeCTBEHHbIE U CUMBOJIbHBIEC IEPEMEHHBIE.

Omnepatop npucBauBanus. ApupMeTUUECKUE BBIPAKEHUS U MOPSAIOK UX BhIUuMciIeHusa. Onepaiuu ¢ 1eJIbIMA YUCIIaMU: [IEJIOUUCIICHHOE JIeJICHUE,
OCTaTOK OT JEJICHHUS.

Bernenus. CocTtaBHble YCIOBUS (3allUCh JIOTUYECKHX BBIPAKECHHN Ha HM3ydaeMOM sI3bIKE TporpaMmupoBanusi). Haxoknenwe MUHUMyMa U
MaKcUMyMa M3 JABYX, TPEX U YETBHIPEX uncen. Pernienre KkBaipaTHOr0 ypaBHEHHsI, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

JuanoroBast oT/iagka mporpaMM: MoIIaroBO€ BHITIOJIHEHHE, TPOCMOTP 3HAYEHUN BEJTMYUH, OTIAJ0YHBIN BBIBOJI, BHIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBuem. Anroput™ EBknmuma 1is HaxOXKIeHHS HauOONBIIET0 OOIIETO MENMUTeNs ABYX HATypaldbHBIX uucel. Pa3buenue 3ammcu
HaTypaJbHOTO YUCJIA B MO3UIIMOHHOM CUCTEME C OCHOBAaHMEM, MEHBIITUM WM paBHBIM 10, Ha OTAEIbHBIC ITUDPHI.

[ukn ¢ nepeMeHHON. ANrOpUTMBI TPOBEPKH JACIUMOCTH OJTHOTO LIETIOT0 YHCIIa Ha APYTroe, IPOBEPKH HATYPaIbHOTO YKCIIa Ha IPOCTOTY.

O6paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIE) TepeMeHHbIe. [locumBosibHAsE o0paboTka cTpok. [lomcu€T 4acToThl MOsIBIEHUS
CHUMBOJIa B CTpOKe. BcTpoeHHbIe QyHKINH 17151 00paOOTKH CTPOK.

AHaJIM3 aJITOPUTMOB

OmnpeneneHre BO3MOXKHBIX PE3YNIbTaTOB pa0OTHI alrOpUTMa MPU JAHHOM MHOXKECTBE BXOJHBIX JAHHBIX, OMpEACIEHHE BO3MOXKHBIX BXOIHBIX
JAHHBIX, TPUBOIAIINX K JAHHOMY pE3ybTaTy.

9 KJIACC

MudpoBas rpamoTHOCTH

I'nodanbuasi cetb UHTepHET U cTpaTernu 6e30MacHOro noBeaeHust B Heil

I'mob6anpHas cetsb UnTepHer. [P-ampeca y3noB. CereBoe XpaHeHUE TaHHBIX. MeTOAbl WHANBUAYAIBHOTO U KOJUIEKTUBHOTO Pa3MEIEeHUsT HOBOM
unpopmanuu B UaTepuere. bosnbiine qanuble (MHTEpHET-JaHHbIE, B YaCTHOCTHU JAHHbBIE COLMAIBHBIX CETEH).



[TonsTe 00 wH(bOpMAMOHHONW O€30MacHOCTU. YTPO3bl HH(POPMAIIMOHHON O€30macHOCTH Npu padoTe B TIO0ATBHOH CETH U METOMIbI
npotuBojeiicTBus uM. [IpaBuia Ge3omacHoi ayTeHTHUKanuu. 3ammra JTUYHON MHpopManuu B MHTepHere. besomacHble cTpaTerny MOBElEHHS B
Wntepnere. Ilpeaynpexaenue BOBICUEHUS B ICCTPYKTUBHBIE M KPUMHMHAIbHBIE (POPMBI CETEBOM AKTHMBHOCTH (KHOEpOYIITMHT, (QUIIUHT U Ipyrue
dhopmbI).

Pa6ora B MHpOPMALIHOHHOM NMPOCTPAHCTBE

Bunp! nesrensHocti B VIHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHHKAIIMOHHBIE CEPBUCHI (TTOYTOBAs CIyxk0a, BUAEO-KOH(PEPEHI-CBI3b U APYTHUE),
CIpaBOYHBIE CIYXObI (KapThl, paclHCaHUs U APYTHE), MOMCKOBBIE CIIY>KOBI, CIIyObl OOHOBJIEHHUS MPOrPAMMHOTO OOECHEUEHUS U JAPYTUE CIYXKOBI.
CepBuchl TocyapcTBeHHbIX yciyr. O6naunble XpaHWIMIa JaHHbIX. CpeicTBa COBMECTHOM pa3paboTKU TOKyMEHTOB (oHJaitH-oducel). [Iporpammuoe
o0ecrieyeHne Kak BeO-CEepBHC: OHJIAHOBBIE TEKCTOBBIE M I'paUueCcKre peAaKTOPbI, CPEIbl pa3paboTKH MPOrpaMm.

Teopernyeckue 0CHOBbI HH(POPMATHKH

MopaeaupoBaHue Kak MeTO/ NO3HAHUS

Mogpens. 3agaun, pemaemMble ¢ IOMOIIbI0 MoAenupoBanus. Knaccupukanuu moaeneit. MarepuanbHbie (HaTypHBIE) U HH(POPMAIIMOHHBIE MOICIIH.
HenpepsiBHble U AucKpeTHBIE Mozenu. Mimuranuonnsle moaenu. Mrposeie moaenu. OueHka aieKBaTHOCTH MOZEIN MOJCIUPYEMOMY OOBEKTY U LIESIM
MOJIETTUPOBAHUSI.

Tabnuunsie Mosenu. Tabnuia kak npeaAcTaBlIeHUE OTHOIIECHUS.

ba3br nannbrx. OTO0p B TAOIUIIE CTPOK, YAOBIECTBOPSIONINX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepumna, pedpo, myts. OpueHTHpOBaHHBIE U HEeOpHEeHTUpoBaHHbIe Tpadbl. nuHa (Bec) pebpa. Becosas marpuna rpada. nuHa myTH
Mexay BepmmHamu rpada. Ilouck ontumansHoro nytu B rpade. HavanbHast BepiivHa (MCTOYHMK) U KOHEYHAsl BEPIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Boruncnenue koauuecTBa myTeil B HaIIPaBJICHHOM allUKIMYECKOM Tpade.

HepeBo. Kopens, BepmmHa (y3en), auct, pedbpo (ayra) aepesa. Bricota aepesa. IlommepeBo. [lpumepst ncnonb3oBaHusi nepeBbeB. llepedop
BapHUaHTOB C MIOMOLIBIO JIEPEBa.

[lonsTe MaTemaTuuyeckoll Mojaenu. 3ajadyd, pelIaeMble C IOMOUIbI0 MaTeMaTH4ecKoro (KOMMBIOTEPHOIrO) MojaenupoBaHus. Otinuue
MaTeMaTHYeCKOM MOJIeNN OT HATYPHOU MOJIENIU U OT CIIOBECHOT'O (JIMTEPATypHOI0) OMUCAHUS OOBEKTA.

Dranbl KOMIBIOTEPHOTO MOJIEIMPOBAHUS: TOCTAHOBKA 3aJ]aui, TOCTPOCHUE MaTeMaTHYECKOW MOJEIH, IPOrpaMMHasl peanusalusi, TECTUPOBaHUE,
MIPOBE/ICHUE KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAINU3 €T0 PE3yJIbTATOB, YTOUHEHHUE MOICIIH.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Pa3paborka alropuTmMoB M IpOrpamMm

Pa3Ouenue 3amaun Ha moxazagauu. CocTaBiieHHME aNTOPUTMOB U MPOrpaMM C HCIOJIb30BAHMEM BETBJICHHM, LUKIOB M BCIIOMOTAaTeNIbHBIX
aJITOPUTMOB IS yIIpaBJIeHUs UCTIONHUTENeM PoOOT nim ApyruMu HCHOJIHUTENSAMH, TAKUMU Kak Yepenamika, YepTEXHUK U IPYTUMHU.

TabGnuunble BennunHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHHE U OTJIAJIKa IPOrpaMM, PEaTu3yIOIINX THIIOBbIE aIrOPUTMbI 00paboTKH
OJTHOMEPHBIX YHCIOBBIX MACCHUBOB, HA OJJHOM M3 S3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java, C#, LlIkonbHbIi ANropuTMudeckuii S3bIK):
3aIll0JIHEHUE YMCIIOBOTO MACCHBA CIIy4allHBIMH YHCJIaMHU, B COOTBETCTBMM € (DOpMyJsOoH MM NMyTEM BBOJAA YHMCEJ, HAXOXIEHUE CYMMBI HJIEMEHTOB



MacCHBa, JIMHEHHBIA MOWCK 33J]aHHOTO 3HAYCHHS B MACCHBE, MOJCYET AIEMEHTOB MACCHBA, YAOBICTBOPSIONIUX 33aJIaHHOMY YCJIOBHIO, HaXOXKICHHE
MUHUMAJIBHOTO (MaKCUMAJILHOTO) 3JieMeHTa MaccuBa. COpTUPOBKA MacCUBa.

OOpaboTka MOTOKA MAHHBIX: BBIYUCIICHHWE KOJIMYECTBA, CYMMBI, CPEIHETO apu(METHYECKOTr0, MUHHMAIBLHOTO M MAaKCUMAalIbHOTO 3HAYCHHS
3JIEMEHTOB MOCJEI0BAaTEIbHOCTH, YIOBIETBOPSIOUINX 3aJaHHOMY YCIOBHIO.

YupasieHue

VYnopasnenue. Curnan. OOpartHasi cBsa3b. llomyueHue curHaiaoB OT HUGPOBBIX JATYMKOB (KacaHMs, pAacCTOSHHUSA, CBETa, 3BYKa W JIPYroro).
[Tpumepsl UCTIONB30BAHMS PUHITUIIA OOPATHOM CBSI3U B CUCTEMAaX YIPABICHHUS TEXHUYCCKHUMH YCTPONCTBAMH C IMOMOIIBIO JATYUKOB, B TOM YHCIIC B
POOOTOTEXHHUKE.

[Ipumepbl pOOOTH3UPOBAHHBIX CHCTEM (CHCTEMa YIIPABJICHHS JBUKCHHEM B TPAHCIIOPTHON CHCTEME, CBAapOYHas JIMHUS aBTO3aBOJA,
aBTOMATHU3HPOBAHHOE yNPABJICHHE OTOIJICHHUEM JOMa, aBTOHOMHAsl CUCTeMa YIPaBIEeHUS! TPAHCIOPTHBIM CPEJICTBOM U JPYTHE CUCTEMBI).

NudopManroHHbBIE TEXHOJIOTHHA

DJIeKTPOHHBbIE TAOJIUIIBI

[TonsiTe 00 5neKTPOHHBIX Tabnmunax. TUMbl AaHHBIX B siUEHKax JIIEKTPOHHON TalOnuibl. PemakTupoBanue u QopmMaTupoBaHHE TaOIHII.
Berpoennble GyHKIMM 1)1 OMCKAa MAaKCUMyMa, MUMHMMYMa, CyMMBbI U cpefHero apupmernieckoro. CopTupoBKa JJaHHBIX B BBIJEJIIEHHOM JUala3oHeE.
[Toctpoenue auarpamm (TUCTOrpamMma, Kpyropas Juarpamma, TouedHas [uarpamma). Beroop tuma quarpamel.

[IpeobpazoBanue GpopMy: npu konupoBaHuu. OTHOCUTENbHAS, AOCOTIOTHAS U CMEIIIaHHAs aJpecallusi.

YcnoBHbIE BBIYUCIEHUS B JJEKTPOHHBIX Tabmumax. CyMMHpOBaHHE W TOJCYET 3HAUEHUH, OTBEYAIOIIMX 3aJaHHOMY ycioBuio. OOpaboTka
00J1bIIMX HAOOPOB JAaHHBIX. YNCIEHHOE MOJEIMPOBAHNE B AIIEKTPOHHBIX Ta0JINLIAX.

NudopmanuoHHbie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Ponb nHOpMaLIMOHHBIX TEXHOJIOTUHN B Pa3BUTHH SKOHOMHMKHU MHpPA, CTpaHbl, peruoHa. OTKpbIThIe 00pa30BaTeNIbHbIE PECYPCHI.
[Ipodeccun, cBszaHHble ¢ HHPOPMATHKOM ¥ HMHPOPMAIMOHHBIMH TEXHOJOTHUSIMU: BeO-AM3aiiHEp, MPOrpaMMUCT, pa3pabOTUMK MOOUIBHBIX
HpI/IJ'IO)KeHI/II\/JI, TECTUPOBIIHUK, APXUTCKTOP MPOrpaMMHOIO O6€CH€‘I€HI/I$I, CHICHHUAIMCT 10 aHaJIU3y JAaHHBIX, CUCTEMHBIN AAMUHUCTPATOP.



2. IVNTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHUSA ITPOI'PAMMBI 11O HHOOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

I/I3yquI/Ie I/IH(i)OpMaTI/IKI/I Ha YPOBHC OCHOBHOI'O 06H.[CFO O6p330BaHI/I${ HaIlpaBJICHO Ha JOCTHXKCHHUC O6y‘{aIOH_[I/IMI/ICH JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U NPCIMETHLIX PE3YJIbTATOB OCBOCHUS COACPIKAHUA yqe6H0r0 npeameTa.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNbTaThl UMEIOT HAMPABICHHOCTh HA PEIIEHUE 3a/lay BOCIUTAHUS, Pa3BUTHA M COIMAIIM3AIMU OOYYAIONIMXCS CPEICTBaAMHU
y4eOHOT0 TpeMeTa.

B pesynbraTe u3yueHuss MHPOPMATHKUA HA YpOBHE OCHOBHOrO 0OIIero oOpasoBaHus y oOydaromierocss OyayT chOpMHpOBaHBI CIEAYIOIINE
JIMYHOCTHBIC PE3YJIbTAThI B HACTU!

1) maTpMoOTH4€eCKOro BOCTIUTAHUS

HEHHOCTHOC OTHOIICHHUEC K OTCYCCTBCHHOMY KYJIbTYPHOMY, HCTOPUUYCCKOMY M HAYUYHOMY HACICAWIO, TIOHMMAHUC 3HAUCHUA I/IH(i)OpMaTI/IKI/I KaK
HAyKH B KU3HHU COBPEMEHHOTO OOIECTBa, BIaJEHUE JTOCTOBEPHON MH(pOpMAIUEil O MepeOBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHHSIX B 001aCTH
nHGOPMATUKHA U HHOOPMAITMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O HU(POBOI TpaHChOpMAIH COBPEMEHHOTO O0IIECTBA;

2) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OpHUCHTAllMA Ha MOPAJbHBIC ICHHOCTU W HOPMbI B CUTyallUAX HPABCTBCHHOI'O BBI60pa, TOTOBHOCTH OLICHHUBATH CcBOE MMOBEACHUEC U TIOCTYIIKH, a
Tak)Ke TOBEJIEHUE U MOCTYIKHU APYTUX JIOJCH ¢ MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEICTBHI MOCTYNKOB, aKTHBHOE
HCIIPHUATHUEC aCOUMNATIbHBIX IMMOCTYIIKOB, B TOM YHUCJIC B I/IHTepHeTC;

3) rpaKIaHCKOr0 BOCIIUTAHUS:

MNpEACTABJICHHUEC O COLMAJIbHBIX HOPMAX W IMpaBUIaX MECKINYHOCTHBIX OTHOIIIEHUH B KOJIJIEKTHUBE, B TOM 4YHCJIC B COIIMAJIBbHBIX COO6HI€CTB3X,
coOroieHne TpaBuil 0€30MacHOCTH, B TOM YHCIIE HAaBBHIKOB 0€30I1aCHOTO MOBEACHUS B MHTEPHET-CpPele, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOI
ACATCIIbBHOCTU IMPU BBIITOJHCHUHU y‘~I€6HI)IX, IIO3HABAaTCIJIbHBIX 3aaa4, CO3JaHUHn y‘I€6HBIX IIPOCKTOB, CTPEMIICHUC K B3AUMOIIOHMMAHUIO U B3aUMOIIOMOIIH
B TIpoIlecce ATOW y4eOHOW NeATeTbHOCTH, TOTOBHOCTh OILIEHHWBAaTh CBOE MOBEJEHHWE M TMOCTYNKHM CBOMX TOBapHINEHd C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM € YYETOM OCO3HAHMS MTOCIEACTBUI MOCTYIKOB;

4) HeHHOCTell HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUECKUX TMpeACTaBIeHU 00 mHbOopManuu, HHPOPMAIMOHHBIX Mporeccax U WHHOPMAIMOHHBIX TEXHOIOTHSIX,
COOTBECTCTBYIOIIIUX COBPEMCHHOMY YPOBHIO Pa3BUTHUSA HAYKHU U O6H1€CTBCHHOI>1 IMMPAKTUKU U COCTABJIAIOIINX 6330By10 OCHOBY JJIsI IOHUMaHWA CYIIHOCTH
HAyYHOU KapTUHBI MUDA,

WHTEpEC K OOyYeHHWIO W TIO3HAHWIO, JO003HATENHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY
HAIMpPaBIEHHOCTH U YPOBHS O0y4YEHHS B HajbHEHIIIEM;

OBJIAACHUEC OCHOBHBIMHU HAaBBIKAMU HCCHeﬂOBaTeHBCKOﬁ ACATCIBbHOCTH, YCTAHOBKAa Ha OCMBICIICHUEC OIIbITA, Ha6J'IIOJleHI/H71, IIOCTYIIKOB H
CTpEMJICHHE COBEPIIIEHCTBOBATH MYTH JOCTHKEHUSI MHAWBHUIYaTbHOTO U KOJUIEKTUBHOTO OJIArOMONTYYHS;



c(hOpPMUPOBAHHOCTh WH(POPMAITMOHHON KYJIBTYPhl, B TOM YHCIE HABBIKOB CAMOCTOSITEIBHONH pPabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPaATypPOH, pa3HOOOPA3HBIMHU CPEICTBAMH MH(OPMAITMOHHBIX TEXHOJOTHM, a TAKXKE YMEHHS CaMOCTOATEIILHO ONPENEsATh e CBOEro OOydeHUs,
CTaBUTH U (HOPMYIHPOBATH JUIsI ce0s1 HOBBIE 33/1a4M B y4€0€ U MO3HABATEIBHOM JIEATENbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOCH MO3HABATEIBHOM
JeITEeIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI:

OCO3HaHUE IEHHOCTH YKU3HH, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 3/I0POBBIO, YCTAHOBKA HA 3JI0POBBIN 00pa3 KM3HU, B TOM YHCIIC W 3a CUET
OCBOCHUS U COOJIIO/ICHUS TpeOOBaHM 0€30MacHON IKCIUTyaTalluy CPEACTB HH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA,

6) TPy10BOr0 BOCIIUTAHUA:

MHTEpEC K MPAKTUYECKOMY H3ydeHHIO mpodeccwii u Tpyaa B cdepax MpopecCHOHATBHON NeATeNbHOCTH, CBA3aHHBIX C HH(POPMATHUKOM,
MpPOrpaMMUPOBAaHUEM W HWH(GOPMALMOHHBIMU TEXHOJIOTUSAMU, OCHOBAaHHBIMH HA JOCTIIKEHHSX HAyKM HHPOPMATHUKA U HAYYHO-TEXHHYECKOTO
nporpecca;

OCO3HAHHBIM BBIOOP U MOCTPOEHUE WHAMBHAYAIbHON TpaeKTOpUM OOpa30BaHUSA M >KU3HEHHBIX IUIAHOB C YUETOM JIMYHBIX U OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEN;

7) 3K0JI0THYEeCKOT0 BOCIIUTAHUS

OCO3HaHUE III00ABHOTO XapaKTepa SKOJOTHICCKUX MPOOIIEeM U MyTeH WX PEIICHUs, B TOM YHCIIE ¢ Y4ETOM BO3MOXKHOCTEH WH(POPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA;

8) ananTaunu o0yyaomerocsi K M3MeHsIIOIHUMCS YCJIOBHAM COUMAIBHON U MPUPOIHOM Cpebl:

OCBOEHHE O00YYAIOIIMMUCS COIIMAIILHOTO OMBITa, OCHOBHBIX COIMAIBHBIX POJIeH, COOTBETCTBYIOIIUX BEAYIIEH AESITENT-HOCTH BO3pacTa, HOPM U
MpaBWJl OOIIECTBEHHOTO IOBEACHUS, (OPM COLMAIBHOM >KM3HM B TIpynmax M cooOIIecTBaX, B TOM YHCIE CYIIECTBYIOIIMX B BHUPTYalbHOM
MIPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpeI{MCTHHe PE3YyJIbTaTbl OCBOCHUA IIPOrpaMMBI 110 I/IH(I)OpMaTI/IKe OTpaXAarT OBJAJACHUC YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I HGP’ICTBI/IHMH —
IMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMU.

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe AeiCTBUS

ba3oBble JJornueckue AeMcTBHA:

YMEHHE ONPENENITh MOHSATHS, CO3/aBaTh 00OOIICHUS, YCTaHABIUBATh aHAJIOTUH, KIACCH(PUIIMPOBATh, CAMOCTOATEIHHO BHIOMpPATh OCHOBAHUS U
KpUTEepUU 751 KiacCU(HUKAIIMK, YCTAaHABIMBATh MPUYNHHO-CIICACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKHE PACCYKICHHS, IENaTh yMO3aKIIOUEHUS
(MHAYKTUBHBIE, IEYKTUBHbBIE U 11O AHAJIOTHH) U BBIBOJIBI;

yMEHHUE CO3/1aBaTh, IPUMEHSATH U MPE0OPa30BBIBATh 3HAKH M CUMBOJIBI, MOJIETM M CXEMBI JIJIS PEIICHUS yYeOHBIX U MTO3HABATEIbHBIX 33724,

CaMOCTOSITENTLHO BBIOMPATh CIOco0 perieHus yaeOHoH 3a1aun (CpaBHUBATh HECKOIBKO BAPUAHTOB PEIICHHs, BRHIOMpPATh HAaUOO0Iee OIXO IS C
Y4ETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPHER).



ba3oBble uccienoBare/bCKue NeHCTBHUA:

(GbopMyIMpOBaTh BOIPOCH!, (PUKCHUPYIOIIHME pa3pblB MEXKIY PEalbHbIM U JKEJIATEIbHBIM COCTOSHUEM CUTYyallud, OObEKTa, U CaMOCTOSITEIbHO
YCTaHaBIMBATh HCKOMOE U JJAHHOE;

OLIEHUBATh HA IPUMEHUMOCTb M JOCTOBEPHOCTh UH(OPMALIHIO, TOJYYEHHYIO B X0/1€ UCCIIEJOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE MPOLIECCOB, COOBITHI M MX TOCIEACTBUS B aHAJIOTUYHBIX WM CXOTHBIX CHTYalUsAX, a TAKXKe
BBIJIBUT'ATh IPEATNOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Paborta ¢ undopmanmeii:

BBISIBJIATH 1e(pUIUT HH(POPMALIUH, TAaHHBIX, HEOOXOIUMBIX Ul PELICHUs IIOCTaBICHHOH 3a1a4H;

MIPUMEHSTh DPA3JIMYHBbIE METO/bl, MHCTPYMEHTBHl U 3alpochl IpU MOUCKE W 0TOOpe HMH(OpPMALMM WIM JaHHBIX W3 HUCTOYHUKOB C YYETOM
IIPEeUI0KEHHON yueOHO! 3a7auil U 3aJaHHBIX KPUTEPUEB;

BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMAIIUIO PA3TUYHBIX BHJIOB U ()OPM MPE/ICTABICHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpeacTaBieHuss MHGOpMAMY U WUTIOCTPUPOBATH pelllaeMble 3a/1a4M HECJIOKHBIMU CXEMaMH,
ararpaMMaMu, HHOU rpaduKoi 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAIEKHOCTh HH(OPMALIMU IO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTENIEM UIU c(hOPMYyITUPOBAHHBIM CAMOCTOSTENIbHO;

3¢ GEKTUBHO 3aIOMUHATH U CHCTEMATU3UPOBATH HH(POPMAITHIO.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE el CTBUS

O60menue:

COIIOCTAaBJIAATH CBOU CY)K)ICHI/IH C CY)KILGHI/IHMI/I I[pyrI/IX y‘-IaCTHI/IKOB Jauaiora, O6Hap}I)KI/IBaTB pa3n1/1qne " CXO0ACTBO HOSHHHﬁ;

MyOJIMYHO MPEACTABISATH PE3YAbTAThl BHIMIOJIHEHHOTO OMBITa (IKCIIEPUMEHTA, UCCIIEAOBAHUS, TPOEKTA);

CaMOCTOSITCIIBHO BI)I6I/IpaTI) Q)opMaT BI)ICTYHJ'IGHI/UI C yLIéTOM 3a1a4 Hp€3€HTaHI/II/I nu OCO6€HHOCT€I>1 aYJII/ITOPI/II/I 1 B COOTBETCTBHUH C HUM COCTABJIATH
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCTIOIB30BaHNEM HILTIOCTPATUBHBIX MaTEPUaJIOB.

CoBMecTHasI 1eATEJILHOCTD (COTPYAHHUYECTBO):

MOHUMATh U HCIIOJIb30BaTh MPEUMYIECTBA KOMAHAHON U MHAWBHUYaTbHON pabOTHI MPHU PELICHUH KOHKPETHOW MpPOOJIEeMBI, B TOM YHUCIE TPU
CO3/TaHUU UH(POPMAITMOHHOTO TIPOAYKTA;

MPUHUMATDH I€JIb COBMECTHON MH(OPMAIIMOHHON AESITeNbHOCTH O cOopy, 00paboTke, mepenade, GpopManuzanui WHOOPMAIUU, KOJUIEKTHBHO
CTPOUTH EHCTBUS IO €€ NOCTIKEHUIO: PACIPEeNATh PO, TOTOBAPUBATHCS, 00CYKIaTh MPOIIECC U PE3yIbTAT COBMECTHON PabOTHI;

BBIMIOJIHATE CBOIO 4acTh paboThl ¢ HH(OpManued wiu HHOOPMALHMOHHBIM MPOAYKTOM, JOCTHTasi KaueCTBEHHOTO pe3ysbTara IO CBOEMY
HAMPAaBIICHUIO U KOOPAHMHUPYS CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMAH/IbI;

OLICHHMBATh KaYECTBO CBOETO BKJaJa B OOUIMI MHPOPMAIIMOHHBIM MPOIYKT MO KPUTEPUSIM, CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM YYACTHUKAMU
B3aMMOJICHCTBHUS,

CpaBHI/IBaTI) pe?;y.]'H)TaTBI C I/ICXOHHOI\/'I 33}13‘16171 U BKJIaJd KaXJ0I'0 4JIC€HA KOMAaHAbI B JOCTHUXXCHUC peBy.]'II)TaTOB, paSJIeJUITI) C(bepy OTBETCTBCHHOCTH
Y TIPOSIBIISITH TOTOBHOCTH K MPEOCTABICHUIO OTUYETA Mepe ] TPYIIOH.



PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszaums:

BBISIBIISIT B )KU3HEHHBIX U YYEOHBIX CUTYAIHSIX POOIEMBI, TpEOYIOIINE PELICHHUS;

OPHEHTUPOBATHCS B PA3JIUYHBIX MOAX01aX K IPUHATHIO pelIeHUH (MHANBUAYAIbHOE IPUHATHE PELICHUH, IPUHATHE PELICHUH B rpymIe);

CaMOCTOSITENIFHO COCTAaBJIATh AITOPUTM PEIICHHs 3a1auu (MM €ro 4acTh), BEIOMpATh crnocol pemieHrs ydyeOHOM 3a1aun ¢ y4ETOM MMEIOLINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apIyMEHTUPOBATh IIpe/iaraeMble BAPUAHTHI PELICHUH;

COCTaBJIATh IUIaH AEMCTBUM (IUIaH pean3allid HaMEYEHHOI'O aJIrOpUTMa pELIEHHS), KOPPEKTHPOBATh NPEIJIOKEHHBI alroOpuTM € y4€TOM
MIOJIy4YEeHHUs] HOBBIX 3HAHUH 00 N3yyaeMoM OOBEKTE;

JieTIaTh BEIOOP B YCIOBUSIX MTPOTHBOPEYMBON HH(POPMAITUHN U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CamMoOKOHTpOJIb (peduiexcus):

BJIJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAINH U pe(IICKCHH;

JlaBaTh OLIEHKY CUTYallMH U IPEeJJIararh miaH e€ U3MEHEHNUS;

YUUTBIBaTh KOHTEKCT W MPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTHh NPH DPEUICHWH y4eOHOH 3ahayu, aJanTHpOBaTh pEIIeHHE K
MEHSIOIIUMCS 00CTOSITEIbCTBAM;

OOBSICHATh NMPUYHHBI JTOCTHKECHUS (HEIOCTH)KEHUS) PE3yJIbTaTOB MH(POPMALMOHHOW NEATEIHLHOCTH, MaBaTh OICHKY NPUOOPETEHHOMY OIBITY,
YMETh HAXOUTh MO3UTUBHOE B IPOM3OIIEAIICH CUTYallUH;

BHOCHUTh KOPPEKTUBBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIMXCS CHUTYaIlMil, YCTAHOBJICHHBIX OIMIMOOK, BO3HHKIINX
TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YJbTAaTa UEIU U YCIOBHIM.

IMOLMOHATbHBII HHTEJIEKT:

CTaBUTh ce€0s1 HA MECTO JIPYroro 4eJ0BeKa, HOHUMATh MOTUBBI U HAMEPEHUS IPYTroro.

IIpunsaTHe ceds u apyrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBAThH BCE BOKPYT AK€ B YCIOBUSAX OTKPBITOTO JOCTYIA K JII0OBIM 00BbEMaM HH(pOpMaILIUH.

HNPEAMETHBIE PE3YJIBTATBI

K koHIity 00y4enus B 7 kJacce y o0ydaromierocss Oyayt copMUpOBaHbI CIEAYIONTNE YMEHUS:

MOSICHATH Ha MPUMEPaxX CMBICI TOHIATHI «HHGOpPMAITU», «MHPOPMAIIMOHHBIN MPOIIECCy, «00paboTKa HHPOPMAITNNY, «XpaHEHHE WH(DOpMAITUN,
«repenaya HHGOpMAaII»;

KOOUpOBaTb MW IACKOAHUPOBATH COO6H_IGHI/I$I M0 3aJaHHBIM IIpaBWjIaM, ACEMOHCTPUPOBATH INOHHMMAHUC OCHOBHBLIX IIPUHIOHWIIOB KOJIWPOBAHUA
nH(OpMAaILIUY PA3TUYHON MPUPOBI (TEKCTOBOM, TpadhUIecKoid, ayuo);

CpaBHMBATh JJIMHBI COOOIIEHHH, 3alMCAHHBIX B PA3JIMYHBIX an@aBUTax, ONEPUPOBATH €IUHHUIIAMH H3MEPEHUsS HHPOPMAIMOHHOTO o0BEMa U
CKOPOCTH Tepeayl TaHHBIX;

OLICHUBATh U CPABHUBATH Pa3MEPhl TEKCTOBBIX, IPadUIECKUX, 3BYKOBBIX (aliIoB U BHIEO(]ANIIOB;



MIPUBOAUTH TIPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHHUs U Nepeadn HHPpOpMaIy, CPaBHUBATh UX KOJMUECTBEHHBIE XapaKTEPUCTUKH;

BBIJICTISITh OCHOBHBIE ATAlbl B UCTOPUH U MOHUMATh TEHACHIIUU PA3BUTHUSI KOMIIBIOTEPOB U MPOrPaMMHOI0 00eCIeUeHHUS,;

MOJTy4YaTh U MCIIOJIb30BaTh HH(OPMAIIHIO O XapaKTEPUCTUKAX MEPCOHATHHOTO KOMITBIOTEPA M €0 OCHOBHBIX AJIEMEHTaX (IIPOIeccop, ONepaTHBHAS
MaMsTh, 10JITOBPEMEHHAs TaMsTh, YCTPOICTBAa BBOJIa-BbIBOJIA);

COOTHOCHTB XapaKTEPUCTUKU KOMITBIOTEPA C 33/1a4aMHU, PEIIAeMBbIMHU C €r0 TIOMOIIBIO;

OPUEHTHPOBATHCS B UEPAPXUUYCCKON CTPYKTYype (HailsIoBOM CHUCTEMBI (3alUChIBATh MOJHOE UMsl daiiia (katajora), myTh K (aily (KaTaaory) Imo
MMEIOIIEMYCsl OTTMCAHMIO (PaliIOBOM CTPYKTYPHI HEKOTOPOTO HH(POPMALIMOHHOTO HOCUTEIA);

pabotaTth ¢ (aiioBol CUCTEMON EPCOHATLHOTO KOMIIBIOTEPA C UCIIOIb30BaHUEM rpaduueckoro nutepdeiica, a MIMEHHO: CO3/1aBaTh, KOMUPOBATh,
nepeMenaTh, IEPEeMMEHOBBIBATh, YAAISATh U apXUBUPOBATH (DAiIbl M KaTaJIOTH, UCTIOIb30BaTh AHTUBUPYCHYIO IIPOTPAMMY;

MIPEJICTaBIIATh PE3yNbTaThl CBOCH JEATEILHOCTU B BUIE CTPYKTYPUPOBAHHBIX MILTIOCTPUPOBAHHBIX TIOKYMEHTOB, MYJIbTUMEIUMHBIX MTPE3CHTALINIA;

uckath uH(popMmanuio B VHTepHeTe (B TOM 4HCIE, MO KIIOYEBBIM CIIOBaM, MO H300paKEHUIO), KPUTHUECKH OTHOCUTHCS K HaWICHHOW
nH(pOpMalLIUK, OCO3HABasl OMACHOCTH JJISl JMYHOCTH M OOIIECTBA PACHpPOCTpaHEHUs BPEAOHOCHON HMH(OPMALMU, B TOM YHCIE DKCTPEMHUCTCKOTO U
TEPPOPUCTUIECKOTO XaPaKTEPa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

MCIOJIb30BAaTh COBPEMEHHBIEC CEPBUCH MHTEPHET-KOMMYHHKAIIHA;

cobnogaTh TpeOoBaHMs 0€30MaCHON IKCIUTyaTalluM TEXHUUYECKUX CPEJCTB MH(POPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TE€XHOJOIHH, COOIIOIATh
CeTeBOM 3TUKET, 0a30Bble HOPMbI HH()OPMALIMOHHON 3TUKH U MpaBa Mpu padoTe ¢ NPUIIOKEHUSIMU Ha JIIOObIX ycTpoicTBax U B MHTepHeTe, BbIOM paTh
0e30macHble CTPAaTeruy MOBEICHUS B CETH;

MPUMEHSITh METOABl MPOMUIAKTHKH HETATHBHOTO BIUSHHS CPEICTB WH(POPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTHH Ha 3/I0pOBBE
M0JIb30BaTEs.

K koHiy o6yuenus B 8 kiiacce y o0yuarorierocst Oynyt copMHUpPOBaHbI CIETYIOIUE YMEHUS:

MOSICHATH HA MPUMEpaXxX paziInyusi MEXIy MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMHU CHCTEMaMU CUUCIICHHUS;

3aMMchIBaTh U CpaBHUBATH Ieible uncia oT 0 70 1024 B pa3nu4HBIX MO3UIIMOHHBIX CHCTEMax CUHCIIEHUsS (C OCHOBaHUSAMU 2, 8, 16), BHIOIHATH
apudMeTHYECKHE OnepaIiuy HaJ HUMH;

PacCKpbIBAaTh CMBICI MOHATHM «BBICKA3bIBAHUEY, «JIOTHUYECKAsl ONEPALUS», «IOTHYECKOE BBIPAXKEHUEY;

3alUChIBaTh JIOTUYECKHE BBIPAKEHHUS C HUCIOJIb30BAHUEM JAM3BIOHKIMU, KOHBIOHKIIMM W OTPULAHUS, ONPEACNATbh HMCTUHHOCTH JIOTMUECKHUX
BBIPOKECHH, €CITM U3BECTHBI 3HAYCHUSI ICTUHHOCTH BXOSIITUX B HETO TIEPEMEHHBIX, CTPOUTH TAOJHIIBI UCTUHHOCTH JIJIsl JOTUYECKUX BBIPAKECHUI;

PacKpbIBaTh CMBICT TOHSATUI «UCTIOJHUTENbY», «aITOPUTMY», «IIPOrpaMMay, MOHUMAs Pa3HUIy MEXAY YMNOTpeOJIeHHeM JTHX TEPMUHOB B
OOBIJIEHHOM peun U B ”HPOPMATHKE;

OIHCHIBATH AITOPUTM PEIICHUS 314K Pa3TUYHBIMH CIIOCO0aMU, B TOM YHCJIE B BUJIE OJIOK-CXEMBI;

COCTaBJISITh, BBHITIOJIHATH BPYYHYIO M Ha KOMIBIOTEPE HECIIOKHBIE QJITOPUTMBI C HCIOJIH30BAHMEM BETBICHUM W IMKJIOB IS YNPaBICHUS
UCTIONTHUTENAMHU, TaKuMU Kak Pobot, Uepenamika, UepTEXHUK;



WCIIOb30BaTh KOHCTaHThl U MEPEMEHHBIC PA3JIMYHBIX THUIOB (YUCIOBBIX, JIOTUUYECKHX, CUMBOJIBHBIX), a TaKXe€ COJEpXKAIIUE WX BBIPAKEHUS,
UCIIOJIb30BaTh ONEpaTOp MPUCBAUBAHUS;

WCIOJIb30BaTh MIPH pa3paboTKe MporpamMM JIOTUYECKUE 3HAUCHHUSI, OTICPAIIUHN M BBIPAKEHUS C HIMH,

aHAJIM3UPOBATh MPEJIOKEHHbIE AITOPUTMBI, B TOM YHCIIE OMNPENENATh, KaKue pe3yabTaTbl BO3ZMOXKHBI MPH 33JaHHOM MHOXXECTBE HCXOJHBIX
3HAYCHMI;

co3JaBaTh M OTJAXUBAaTh MPOrpaMMbl Ha OJHOM H3 s3bIKOB TmporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlkonbHbIii
Anropurmuueckuil SI3BIK), peaTU3yIONINE HECIOXKHBIC AITOPUTMBI 0OpaOOTKH YUCIIOBBIX JAHHBIX C HCIOJB30BAHWEM ITMKJIOB U BETBICHHUH, B TOM
YHCclie PEeaTu3yIoie MPOBEPKY AEIMMOCTH OHOTO ILIEJIOr0 4YMcjia Ha JIPyroe, MPOBEPKY HATYPaJbHOTO 4YMCiIa Ha MPOCTOTY, BbIICICHHS LU U3
HaTypaJbHOT'O YHUCIIA.

K koHIty 00y4enus B 9 kiacce y o0ydaronierocsi 0yayt copMUPOBaHbI CISAYIONTNES YMEHUS:

pa3buBaTh 3a7a4d Ha MOJ33Ja4M, COCTABIATH, BHIMOIHITh BPYUHYIO U Ha KOMIIBIOTEPE HECIOXKHBIE aIrOPUTMBI C MCIIOJIb30BAaHHEM BETBIICHUH,
[UKJIOB U BCTIOMOTATEJIbHBIX AJITOPUTMOB JIJIS1 YIIPABIICHUS UCTIOTHUTEISIMU, TakuMU Kak Pobot, Uepenarka, YepTExHUK;

COCTaBJIATh U OTJIAXKUBATh MPOrPAMMBbI, PEaNM3YIOIINE TUIOBBIE aJTOPUTMbI OOPaOOTKM YHMCIOBBIX MOCIEAOBATEIHLHOCTEH HIIM OJHOMEPHBIX
YHUCJIOBBIX MAacCCHUBOB (IOMCK MaKCHMYMOB, MUHUMYMOB, CYMMBbI HJIM KOJIMYECTBA 3JEMEHTOB C 3a/laHHBIMU CBOWCTBaMH) Ha OJIHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonbHbIit AnroputmMuueckuii S3bIK);

PacKpbIBaTh CMBICT TOHSATHUH «MOJIETbY», «MOJEIUPOBAHKE, OMPEIEIATh BUABI MOJENICH, OIEHWBATh aJ€KBATHOCTh MOJCIH MOJEIUPYEMOMY
O0BEKTY U LENSIM MOJICTUPOBAHUS;

HCIIOIB30BaTh IPpadbl U JEPEBHS ISl MOJICTUPOBAHUS CUCTEM CETEBOM M HEPAPXUUECKON CTPYKTYPhI, HAXOIUTh KpaTyaimii myTh B rpade;

BBIOMpATh CMOCOO TPEJCTABICHUS MAaHHBIX B COOTBETCTBUU C IIOCTAaBIEHHOW 3amadeid (TaOnuIbl, cXeMbl, TpaduKH, IHarpamMMbl) C
HCIIOJIb30BAaHUEM COOTBETCTBYIONIUX MPOTPAMMHBIX CPEJICTB 00pa0OTKU JTaHHBIX;

WCIOJIb30BaTh JIEKTPOHHBIE TAONMUIBI Uit 00paboTKM, aHamu3a M BHU3yaJW3allid YMCIIOBBIX JAHHBIX, B TOM YHCIE C BBIICICHHEM Iuana3zoHa
Ta0JIMLIBI U YIOPSA0YMBAHUEM (COPTUPOBKOM) €0 3JIEMEHTOB;

CO3/1aBaThb M TNPHUMEHATHh B JIIEKTPOHHBIX Tabnumax (Gopmymibl Uisi pacy€éToB C HMCMIOJIb30BAHUEM BCTPOSHHBIX apupMeTHUecKux (GyHKuuH
(cymMmmHEpoBaHHME W TIOJACYET 3HAYCHUM, OTBEUAIONIMX 3aJIAHHOMY YCIIOBHIO, CpelHee apu(meTHdeckoe, MOWCK MaKCHMaJIbHOTO M MHUHHUMAJIBHOTO
3HAuYEHU ), A0COTIOTHOW, OTHOCUTENHHOM, CMEIIAHHOM aJlpecalluu;

MCIOJIb30BATh AJIEKTPOHHBIE TAOIHIIBI ATl YUCTICHHOTO MOJICTTUPOBAHUS B TIPOCTHIX 33/1a4aX U3 pa3HbIX MPEeIMETHBIX 00JIacTeil;

WCIIOIh30BaTh COBPEMEHHBIC HHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHHUKAIMOHHBIE CEPBHCHI, OOJIAYHBIE XPAHWJIWINA JAHHBIX, OHJIAWH-
MPOrpaMMBbI (TEKCTOBBIC U TpadUIecKue peIaKTOPhI, CPeabl pa3paboTKH)) B yueOHOIM U TOBCETHEBHOM IeATEIHHOCTH;

MPUBOAUTH TPUMEPHI HUCIOJIB30BAaHUS T€OMH(POPMAIIMOHHBIX CEPBHCOB, CEPBHCOB TOCYIAPCTBEHHBIX YCIYr, OOpa30BaTEIbHBIX CEPBHCOB
WuTepHera B yueOHOM U MOBCEAHEBHON AESITENLHOCTH;

WCIIONh30BaTh PA3JIMYHBIE CPEACTBA 3aAIUTHI OT BPEAOHOCHOTO IMPOTPAMMHOIO OOECIeUEHHs, 3alluIIaTh MEPCOHAIBHYI0 WHOOPMAIUIO OT
HECaHKIIMOHUPOBAHHOIO JIOCTYyMAa U €ro MOCIeACTBUH (pa3riiallieHus, MOAMEHBI, YTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTUYECKUX U COLUATIBHO-



MICUXOJIOTHYECKUX AaCIeKTOB HCIOJb30BaHUsI ceTh HHTepHEeT (ceTeBass aHOHUMHOCTH, IHU(POBOIM ClieN, ayTeHTUYHOCTh CYOBEKTOB U PECYpCOB,
OTIaCHOCTh BPEJIOHOCHOTO KOJ1a);

pacmo3HaBaTh MOMBITKH U MPEAYIPEKIATh BOBICUCHHE ce0s1 U OKPYKAIOIIUX B JCCTPYKTHBHBIC U KPUMUHAIBHBIE ()OPMBI CETEBOI aKTUBHOCTH (B
TOM YHCJIe KHOepOYJUTHHT, (PUIIUHT).



3. TEMATHYECKOE INTAHUPOBAHUE
7 KUIIACC

Ne o/ HaumeHoBaHue pa3iesioB U TeM
NPOrpamMmbl

Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
Kommnsrorep — yHuBepcanbHOE yCTPOHCTBO

KoaudecTBO 4acoB

JuaekTpoHHbIe (UU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

1.1 2 bubmuoreka [{OK https://m.edsoo.ru/7f41646e
00pabOTKHU TaHHBIX
1.2 [Iporpammel U naHHbIE 4 bubnuoreka [{OK https://m.edsoo.ru/7f41646e
1.3 KomnbrotepHsie cetu 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41646e
Uroro no pazneny 8
Paznen 2. Teopernueckue 0CHOBBI MH(P)OPMATHKH
2.1 Nudopmanusa u nHbOpMAIIMOHHBIE TPOLIECCHI 2 bubnuoreka [{OK https://m.edsoo.ru/7f41646e
22 [IpencraBnenue HHGpOpPMALIUU 9 bu6nuoreka LIOK https://m.edsoo.ru/7f41646e
Uroro no pazneny 1
Paznen 3. UndopmaumoHHbie TEXHOJIOTHH
3.1 TekCTOBbIE JOKYMEHTHI 6 bubnmoreka L{OK https://m.edsoo.ru/7f41646e
3.2 KomnerotrepHas rpaguka 4 bubnuoreka [{OK https://m.edsoo.ru/7f41646e
3.3 MynbTUMeIHITHBIE TTPE3CHTALINH 3 bubnuoteka [{OK https://m.edsoo.ru/7f41646e
Hroro no pasneny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




8 KJIACC

Ne ni/m HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl

Pa3nea 1. Teoperuueckue 0CHOBbI HH(POPMATHKH

KoaunuecTBO 4acoB

JyiekTpoHHBbIE (U (POBBIE) 00pa3oBaTeIbHbIE
pecypcsbl

1.1 CHcTeMBbI CUHCIICHUS 6 bubnmoreka [{OK https://m.edsoo.ru/7f418516
1.2 DJIEeMEHTHI MAaTEMATHICCKOU JIOTHUKH 6 bubnuoreka I{OK https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Paszpnen 2. AnropurMbl ¥ IPOrpaMMHPOBaHUE
2.1 VICHOMHUTe 1M 1 &1 OPUTMEL 10 bubnuoreka I{OK https://m.edsoo.ru/7f418516
AJTOpUTMUYECKUE KOHCTPYKIIMU
22 SI3BIK IPOrpaMMHUPOBAHHUS 9 bu6nuoreka LIOK https://m.edsoo.ru/7f418516
2.3 AHanu3 anropuTMOB 2 bubnuoreka [{OK https://m.edsoo.ru/7f418516
Hroro no pazneny 21
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




9 KJIACC

Ne ni/m HaumeHnoBaHue pa3aesioB M TeM NIPOrPaAMMBI

Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
I'moGanbHas cets IHTEpHET U CTpaTeruu

KoaunuecTBO 4acoB

JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
pecypcbl

1.1 . 3 bubnuoreka IIOK https://m.edsoo.ru/7f41a7d0
0€301MacHOT0 MOBEICHUS B HE
1.2 PaGora B nH(OpMallMOHHOM IPOCTPAHCTBE 3 bubnmnoreka [{OK https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
2.1 MonenrpoBaHue Kak METOJl IO3HAHUS 8 bubnmnoreka LHOK https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nea 3. AnropuT™Mbl M1 IPOrpaMMHpPOBaHHUE
3.1 Pa3paboTka anropuTMoB U nporpamm 6 bubnnoreka LHOK https://m.edsoo.ru/7f41a7d0
3.2 VYnpasnenue 2 bubnmnoreka LHOK https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nea 4. UndpopManoHHbIE TEXHOJTOTHH
4.1 DNeKTPOHHBIE TAOIUIIBI 10 bu6nuoteka LIOK https://m.edsoo.ru/7f41a7d0
4.2 HnbopmanHomnibie TEXHONOrHH B COBPEMEHHOM 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41a7d0
oOmiecTse
Uroro no pazneny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




4. MIPOBEPSIEMBIE TPEFOBAHUA K PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOM ITPOT'PAMMBI

7 KJIACC

Koa nposepsiemoro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOT'O 00111€r0
o0pa3oBaHus

1

ITo teme «l{udpoBast rpaMmOTHOCTHY

1.1

[TosicHATH Ha IPUMEpax CMBICI MOHATUN «WH(OpMAIHsy, «MH(POPMAIIMOHHEIH Mpoieccy, «o0padoTka HHMOpMAIIIY,
«XpaHeHHe HHpopMalUny, «Iepegada HHGopMaum»

1.2

[lpuBoANTE TpPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHs M Tepefadyd HWHQPOpMAlMH, CPaBHHUBATH HX
KOJIMYECTBEHHBIC XapaKTEPUCTUKHU

1.3

[Tonyyath ¥ wHCHONIB30BaTh MH(POPMALHUIO O XAPAKTEPUCTHKAX IEPCOHAIBHOTO KOMIBIOTEpA M €ro OCHOBHBIX
aJIeMeHTax (IpoLeccop, ONepaTuBHAs AMSTh, I0JITOBPEMEHHAs NaMsITh, YCTPOIICTBA BBOJa-BbIBOJIA)

1.4

COOTHOCHTH XApaKTCPHUCTUKU KOMIIBIOTCpA € 3aJladaMi, pClIaCMbIMU C €I'0 ITIOMOIIbIO

1.5

OpueHTHPOBATHCS B MEPAPXHUECKON CTPYKType (aillloBol CHCTEMBI (3amuchIBaTh MojHOE UM (paiina (kaTanora),
nyTh K (ailny (karanory) mo HMMEMOLIEMYCS ONMHUCAHUIO (ailloBOM CTPYKTYphl HEKOTOPOro HH()OPMALMOHHOIO
HOCHTEJIS)

1.6

PabGotate c d¢aiinoBoil cucTeMON NEPCOHATBLHOIO KOMITBIOTEpPA C HCIOJb30BaHHEM Trpaduueckoro uHTEp(deiica:
co3maBaTh (KOMUPOBaTh, IepeMellaTh, MEPEUMEHOBBIBaTh, YAANATh W AapXUBUPOBaTh (ailibl W KaTaJloTH,
MCIO0JIb30BaTh aHTUBUPYCHYIO TPOTrPAMMY)

1.7

Hckate nnpopmanuio B IHTepHETE (B TOM YKCIIE MO KIOYEBBIM CIOBaM, 10 H300paKeHHIO), KPUTUIECKH OTHOCUTHCS
K HaiiJIecHHOW WH(OpMalUMU, OCO3HABATH OMACHOCTH JJIS JIMYHOCTH M OOIIECTBAa PacHpoCTpaHEHHUS BPEIOHOCHOU
nH(pOpPMaIIMU, B TOM YHCIIE SKCTPEMUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTepa

1.8

[ToHMMaTh CTPYKTYPY aIpecoB BeO-pecypcoB

1.9

Vcrionb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIMI

1.10

Cobmronats TpeboBaHMs 6€30MaCHON IKCIUTyaTallMH TEXHUYECKUX CPEICTB MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIHOHHBIX
TEXHOJIOTH, cOOMI0IaTh CEeTeBOW ITUKET, 0a30Bble HOPMbI MH(OPMAIIMOHHOW STHUKM W MpaBa mpu padoTe ¢ MpH-
JIOXKEHUSIMU Ha JTI0OBIX yCTpoiicTBax U B MIHTepHEeTe, BEIOMpaTh 6€301acHble CTPATErHH MTOBEICHUS B CETH

[TpuMeHsaTh METOAbl MPOPUIAKTUKY HETaTMBHOIO BIMSHHUS CPEJICTB HH(DOPMAILIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMI Ha 3J0pOBbE N0JIb30BATENS

ITo Teme «TCOpCTI/I‘-ICCKI/Ie OCHOBBEI I/IH(bOpMaTI/IKI/I»

KoaupoBaTe u aexoaupoBaTh COOOIIEHUS IO 3aJaHHBIM IpaBUiIaM, JIEMOHCTPUPOBATH IOHUMAaHHE OCHOBHBIX
IPUHIMIIOB KOJMPOBAaHMsI HH(OPMAIMK PA3TUYHON MPUPOJBI (TEKCTOBOH, rpaduyecKoi, ayimo-)




Kon nposepsiemoro IIpoBepsiemble npeMeTHBbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOI'O 00111ero
pe3yJbTara o0pa3oBaHus
29 CpaBHMBaTh JUIMHBI COOOIIEHUH, 3alMCAHHBIX B PA3JIMYHBIX aj(aBUTaX, ONEPUPOBATh E€AMHULAMHM H3MEpPEHHS
' UHPOPMALIMOHHOTO 00BEMA U CKOPOCTH Mepeiadun JaHHBIX
2.3 O1neHUBaTh ¥ CPABHUBATH pa3Mepbl TEKCTOBBIX, I'pauuecKuX, 3ByKOBbIX (ailioB U BuaeohailioB
3 ITo Teme «MHpOpMaTMOHHBIE TEXHOJIOTHU)
31 HpeIlCTaBJISITE) pe3yJIbTaThI CBE)GI71 JESTEIbBHOCTH B BUJE CTPYKTYPUPOBAaHHBIX HJUIFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEAUMHBIX NPe3eHTALUN
8 KVIACC
Kon nposepsiemoro IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHSI 0CHOBHOI 00pa30BaTeIbHOI MIPOrpaMMbl OCHOBHOT'0 0011Iero
pe3yjabTara o0pa3oBaHus
1 I[To Teme «TeopeTnueckre OCHOBBI HHPOPMATHKID)
1.1 [TosicHsITh Ha MpUMepax pa3iIuuus MEXy NO3UIMOHHBIMU U HEMO3UIIMOHHBIMU CUCTEMAaMU CUMCIICHUS
12 3anuceiBaTh U CpaBHUBaATh Lenble yuciaa oT 0 go 1024 B pa3nuyHBIX MO3MIMOHHBIX CHCTEMax CUYHUCIEHHs (C
' OCHOBaHUsMHU 2, 8, 16), BBINOJIHATH apuQMETUUECKHE ONepaIiy HaJl HUIMH
1.3 PackppIBaTh CMBICI NOHATHH «BBICKA3BIBAHUE), «JIOTMUECKAsl ONEPALIUs», JIOTHUECKOE BBIPAKEHHUE)
3anuchIBaTh JIOTUYECKHE BBIPAXKEHUS C MCIONb30BAHUEM JU3BIOHKIMM, KOHBIOHKIUH U OTPUILIAHHS, OINPENEIATh
1.4 VCTUHHOCTD JIOTUYECKUX BBIPAKEHUH, €CIIM U3BECTHBI 3HAUEHUSI ICTUHHOCTU BXOJSIIUX B HETO MEPEMEHHbBIX, CTPOUTH
TaOJIUIBI HCTUHHOCTH JJIs1 JIOTHYECKUX BBIPAKEHUN
2 ITo TeMe «AITOPUTMBI M IPOTPAMMHUPOBAHHE
1 PackpbIBaTh CMBICI HOHATHH «MCHOTHUTENbY, «AJITOPUTM», «IIPOTrPaMMay, IIOHUMAs Pa3HULLY MEXAY YHOTpeOieHueM
STUX TEPMHHOB B OOBIICHHOH peur U B HH(OpMaTHKe
2.2 OnuceIBaTh aIrOPUTM PEIICHHS 3a7aud Pa3IMYHBIMU CIOCOOAMHM, B TOM YHUCJIE€ B BUJIE OJOK-CXEMBI
23 CocTaBisITh, BBIIOJIHATE BPYUYHYIO U HA KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI C UCIIOJIBb30BAHUEM BETBIICHUI U LIUKJIOB
JUIsl YIIPaBJI€HUS UCTIOJTHUTEISIMU
24 Hcnonb30BaTh KOHCTAHTHI M IEPEMEHHBIE PA3JIMYHBIX THUIOB (YUCIIOBBIX, JIOTHUECKUX, CHUMBOJBHBIX), a TaKXkKe
coJIeprKallyie UX BhIpaKeHMsI, HCIOJIb30BaTh ONepaTop NMPUCBAauBaHUs
2.5 Vcnonb30BaTh NpH pazpaboTKe NpOrpaMM JOTHYECKHe 3HAYCHNUs], ONEPAIlH U BBIPAKEHHSI C HUIMU
26 AHanu3upoBarhb TIPE/ITIOIKEHHBIE A/TOPUTMBI, B TOM YHCIE ONPENENAT, KAKHE PE3YNLTATEL BOSMOJKHDI IPH 33/]aHHOM
MHOYECTBE MCXOJIHbIX 3HAUCHHUH
2.7 Co31aBaTh M OTJIAXHUBATh NMPOTrPaMMBbl Ha OIHOM U3 sI3bIKOB nporpammupoBanust (Python, C++, Ilackans, Java, CH#,




Koa nposepsiemoro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHO 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111€r0
o0pa3oBaHus

[konpHBIH ANTOpUTMUYECKHM SI3BIK), PEaTU3yIOIINE HECIOKHbIE alTOPUTMBI OOPaOOTKU UYMCIOBBIX JAHHBIX C HC-
MOJIb30BAaHUEM IIMKJIOB M BETBJICHHI, B TOM YHUCJIE PEAM3YIOIINE MPOBEPKY ACIUMOCTH OIHOTO IEJIOr0 4YHclia Ha
Jpyroe, NpoBEepKy HATYpPaJIbHOTO YKCIIa Ha MPOCTOTY, BhIJCJICHUS HU(P U3 HATYPAJIHLHOTO YUCIIA

9 KIIACCA

Koa nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOT'O 00111€eT0
o0pa3oBaHus

1

ITo teme «l{udpoBasi rpaMOTHOCTHY

1.1

Hcrnonb30BaTh COBpEMEHHBIE MHTEPHET-CEPBUCH (B TOM UYMCJIE KOMMYHUKAIMOHHBIE CEPBUCHI, OOJAYHbIC XPaHUIHIIA
JAaHHBIX, OHJIAHH-TIPOTrpaMMBbl (TEKCTOBBIC U TpapUUeCcKHe PEIAKTOPbI, CPEIbl Pa3pabOTKH) B yueOHOU U MOBCEIHEBHOMN
NESTeTbHOCTH

1.2

[IpuBoaUTE, MpUMEPHl HMCHOJIB30BAaHUS TeOMH(GOPMAIMOHHBIX CEPBHCOB, CEPBHCOB TOCYJAapCTBEHHBIX YCIYT,
00pa3oBaTenbHBIX CepBUCOB MIHTEpHETA B yUeOHOW 1 MOBCETHEBHOMN JEATEIHHOCTH

1.3

Hcnonp30BaTh pa3NuyHbIE CPEACTBA 3allUTBl OT BPEJOHOCHOTO MPOTPAMMHOTO OOECTeueHus, 3alluIaTh
MEePCOHANIbHYI0 MH(GOPMAIUI0 OT HECAaHKIIMOHWPOBAHHOTO JOCTYIa M €ro MOCIEACTBUH (pa3riamieHus, MOJIMEHHI,
yTpaThl JAAHHBIX) C YUYETOM OCHOBHBIX TEXHOJIOTHYECKHX U COLMATHHO-TICUXOJIOTMUECKUX AaCMEKTOB HCIOIb30BaHUS
cetu MHTEpHET (ceTeBasi aHOHUMHOCTD, IU(PPOBOI CJIe/1, ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh BPEIOHOC-
HOTO KOJIa)

1.4

Pacrnio3HaBaTh MOMBITKM M NpPEAYNpPEeXIaTh BOBJICUEHHE ce0sl M OKPYKAIOUIMX B JECTPYKTHBHBIE W KPUMHUHAJIbHBIE
(GopMBbI ceTeBOM aKTUBHOCTH (B TOM 4MCIIe KHOEPOYIUIMHT, (PUILIMHT)

ITo Teme «TCOpCTI/I‘-ICCKI/Ie OCHOBBEI I/IH(i)OpMaTI/IKI/I»

2.1

PaCKpBIBaTB CMBICIT TTOHSTHM «MOACIb», «MOACIUPOBAHUCY), ONPCACIATE BUIBI MO}IeJ'Ief/'I, OLCHUBAaTh aJCKBATHOCTH
MOJICIIN MOACIINPYCMOMY O6’bCKTy 1 [eJIsIM MOJCIIUPOBAHUA

2.2

Hcnonp3oBath rpa@bl U JAepeBbs ISl MOJIEIHPOBAHUS CHCTEM CETEBOM U HEpapXUuecKOd CTPYKTYpbl, HaXOIUTh
KpaTyaiimmii myte B rpade

ITo Teme «ANTOPUTMBI M IPOTPAMMHUPOBAHUE

3.1

PazouBatn 3aaa4u Ha IoJ3aJadd, COCTaBJIATH, BBIIIOJHATH BPYUHYIO M Ha KOMIIBIOTECPE HECIOXKHBIC aJITOPUTMBI C
HCIIOJIB30BaHHEM BCTBHGHHﬁ, IMUKJIOB U BCIIOMOT'ATCJIbHBIX AJITOPUTMOB JJIA YPABJICHUA UCTIOJITHUTCIAMU

3.2

CocTaBIiaTh n OTJIAXKUBATh IIporpamMmal, pCAIN3YyIOIIUEC TUIIOBBIC AJITOPUTMBI O6pa6OTKI/I YHCJIOBBIX
HOCHGI[OB&TGHBHOCTeﬁ WM OJHOMCPHBIX YHCIIOBBIX MACCHUBOB (HOI/ICK MAaKCUMYMOB, MHUHHUMYMOB, CYMMbl WU




Koa nposepsiemoro

HpOBepﬂeMbIe NpeAMETHBLIC PE3YyJIbTAaThl 0OCBOCHUA OCHOBHOM OﬁpaSOBaTeJILHOﬁ nmporpaMmmbl OCHOBHOI'O 0611{61"0

pe3yJbTara o0pa3oBaHus
KOJIMYECTBA 3JIEMEHTOB C 33JaHHBIMU CBOWCTBAaMH) Ha OJTHOM U3 fA3bIKOB IporpammupoBanus (Python, C++, Ilackansb,
Java, C#, lIkonbHbIN ATOpUTMUYECKUH S3BIK)
4 ITo Teme «MHpOpMaIMOHHBIE TEXHOJIOTHUN)
41 BribupaTh croco® mpencTaBieHHs] JaHHBIX B COOTBETCTBUHU C IOCTaBJICHHON 3ajnadeil (TaOmuIpl, cxembl, rpaduxwy,
' JMarpaMMbl) C HCIIOJIb30BAaHHEM COOTBETCTBYIOMIMX MPOTPAMMHBIX CPEJICTB 00PaOOTKHU JTAHHBIX
49 Hcnonp30BaTh 3JI€KTPOHHBIE TaOIHIIBI Il 00pabOTKM, aHAIW3a U BU3YyaIM3allMH YHUCIIOBBIX JAHHBIX, B TOM YHCIE C
) BBIJICJICHUEM JIMara3oHa TaOJUIbl U YIOPSIOYMBAHUEM (COPTUPOBKOM) €r0 AJIEMEHTOB
CoznaBaTh M MPHUMEHSTh B DIIEKTPOHHBIX Tabmunax (opMmynbl JIsi pacuy€ToB C HUCHOJIb30BAHHUEM BCTPOCHHBIX
43 apupmMeTrueckux (QyHKIMA (CyMMHpOBaHHE M TOACYET 3HAYCHHWH, OTBEYAIONIMX 3aJaHHOMY YCIOBHIO, CpeaHee
' apudmeTnyecKoe, MOMCK MAKCUMAIbHOTO M MHUHHUMAJIbHOTO 3HAYEHUS), aOCONIOTHOW, OTHOCUTEIHHOW, CMEIIaHHOM
azipecaruu
44 Hcnonp30BaTh AMEKTPOHHBIE TAOIUIBI ISl YUCICHHOTO MOJETUPOBAHUS B MPOCTHIX 3a/lauax M3 Pa3HbIX MPEIMETHBIX

oOiracren




S. ITPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 [{ludposas rpaMOTHOCTD
KomnbroTep — yHHBepcaJlbHOE€ BBIYUCIMTENBHOE YCTPOICTBO, paboTaromiee MO MporpaMMe. THIbI KOMIIBIOTEPOB: IEPCOHAIbHBIE
1.1 KOMIIBIOTEPBI, BCTPOEHHBIE KOMIIBIOTEPHI, CYNEPKOMIIbIOTEpbl. MoOunbHbIe ycTpoiicTBa. TexHuka 0€30macHOCTH W IpaBuiia pabOThl HA
KOMIIBIOTEPE
12 OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa U UX Ha3HaueHue. [Ipoueccop. OnepaTtuBHas W JOJTOBPEMEHHAsl MaMATh. YCTpOMCTBa BBOJA U
' BbIBOIa. CEHCOPHBIH BBOJ, JATYMKU MOOUJIbHBIX YCTPOICTB, CpeACcTBa OMOMETPHUECKON ayTeHTU(UKALIUU
Hcropuss pa3BUTHS KOMIIBIOTEPOB U IporpamMmHoro ooOecrneueHus. [loxoneHust xkommbioTepoB. COBpeMEHHbIE TEHJEHIMM Ppa3BUTHUS
komnbtoTepoB. CynepkommnbioTepbl. [lapannenbHble Bbeuucinenus. I[lepconanbublii komnbioTep. [lpouieccop M ero xapakTepUCTUKU
1.3 (TakToBasl 4acToTa, paspsaHocTh). OnepaTuBHas HamsTh. J(onroBpeMeHHas MamsATh. YCTpOWCTBa BBOAA M BbIBOJA. OOBEM XpaHHMBIX
JaHHBIX (OIepaTHBHAs MAMATh KOMIbIOTEPA, KECTKUM JAUCK M TBEPAOTEIbHBIM HAKOIUTENb, OCTOSHHAS MaMATh CMapTPOHA) U CKOPOCTh
JIOCTyTA JUIsl pa3JIM4HbIX BUJIOB HOCUTEJIEH
[Iporpammuoe obecnieuenune kommbrloTepa. [Ipukinamnoe nmporpammHoe obecriedeHue. CucreMHoe mporpaMMmHoe oOecrniedeHue. CHuctemsl
1.4 nporpamMupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHbIX. becriatHele U yciaoBHO-OecruiaTHbIe porpaMmbel. CBOOOHOE MPOrpaMMHOE
o0ecreyeHue
15 @aiinsl n nanku (karaigoru). Tumsl Qaiinos. CpoiicTBa (aiinoB. XapakTepHble pa3Mepbl (aillIoB pa3IUYHBIX THIOB (CTpaHULA TEKCTa,
AJIEKTPOHHAs KHUTa, poTorpadusi, 3aUCh NECHU, BUICOKIINI, TOJTHOMETPAKHBIM (UIIbM)
1.6 [Tpunumne! noctpoenus gaitnoBeix cucreM. [lonHoe nms ¢aiina (manku, karanora). IlyTe k daiiny (manke, katauory)
17 daiinoBelii MeHemkep. PaboTa ¢ daiinamu n mankamu (Katajaoramu): co3JjaHue, KOMMPOBaHUE, TEpEMEIIeHUE, TIEPEUMEHOBAHNE U ylalleHHEe
¢aitnoB u nanok (karanoros). [louck daiinoB cpeacTBaMu onepalioOHHON CHCTEMBbI
1.8 ApxuBanys jaHHbIX. Mcrionb3oBaHue TPOrpaMM-apX1uBaTOpOB
1.9 KoMnbloTepHbIE BUPYCHI U APYTUE BPETOHOCHBIE TporpaMMsbl. [IporpamMmsl AJis 3a1IUTEI OT BUPYCOB
1.10 O6benunenue komnbioTepoB B ceTh. Ceth MHTepHeT. BeO-cTpanuna, Be6-caiit. CTpykTypa aapecoB BeOG-pecypcoB. bpaysep. IlouckoBsie
cucteMsl. [lonck nHGOpPMAIIUK 10 KIIFOYEBBIM CIIOBAM U 10 H300paxeHuto. JloctoBepHOCTh HH(pOpMaIK, noaydeHHoi n3 MarepHera
1.11 | CoBpeMeHHBIE CEpBUCHI HHTEPHET-KOMMYHUKAIUI
112 CereBoil 3TUKeT, 6a30Bble HOPMbI MHPOPMAIIMOHHOW 3TUKU U TpaBa npH padore B cetu MHtepHer. CtpaTeruu 0e30MacHOro MOBEACHUS B
WNurepuere
2 Teopernueckre 0CHOBbI HHPOPMATHKU
2.1 WMudopmanns — 0HO W3 OCHOBHBIX TNOHITUH cCOBpeMeHHOW Hayku. MHQopmaius kak cBeleHUs, NMpeaHa3HaueHHBbIC ISl BOCHPUSATHS




Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
4eJI0BEKOM, U MH(POPMaIUs KaK JaHHBIE, KOTOPbIe MOT'YT ObITh 00pabOTaHbl aBTOMAaTH3UPOBAHHOMN CUCTEMOI

29 JIMCKpeTHOCTh J1aHHbIX. DBO3MOXHOCTh ONMCAHUS HEMNPEPbIBHBIX OOBEKTOB M IPOLECCOB C IOMOLIbK JUCKPETHBIX JIaHHBIX.
HudopmaninoHHbIe TPOIECCHl — MPOLECCHI, CBA3aHHBIC C XpaHEHHEeM, TPeo0pa3oBaHNEM U Mepeadeld JaHHBIX
CumBoin. Angasur. MomHocTs andasura. PasnooOpasue s3b1koB U andaButoB. EcTecTBeHHbIe 1 popManibHBIE S3BIKH. AJ(paBUT TEKCTOB Ha

73 pycckoM si3bike. JIBomuHblii angaBur. KoianyecTBO BCEBO3MOMKHBIX CJIOB (KOJIOBBIX KOMOMHAIMM) (UKCHPOBAHHOW AJIMHBI B JBOMYHOM
angasure. IlpeoOpasoBanme mroboro andaButa K  JABOMYHOMY. KONMYECTBO  pa3iNWYHBIX  CIIOB  (PUKCUPOBAHHOW  JUTMHBI
B aJipaBUTE ONpeIeIEHHON MOITHOCTH

24 KonnpoBanue cuMBOJIOB 0IHOTO ajaBHTa C MOMOIIBIO KOJOBBIX CIIOB B JpyroM andasute, KofoBas TadInIa, 1eKOIUPOBAHHE

2.5 JIBonuHsblii kog. IIpencrapieHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM asihaBuTe

26 NudpopmannoHHblii 00b€M MaHHBIX. BUT — MUHMManbpHas €AWHUIA KOJMYECTBA HMH(OpPMAuu — IBOWYHBIN paspsa. bait, kumoOailr,
MeraoaiT, ruradbanT

2.7 CKopocTb nepeauu JaHHbIX. EnuHube! ckopocTu nepeaayuu naHHbiX. Mckakenne nadopManuy npu nepejiade

3 Koauposanue tekcroB. PaBHomepHblil koa. HepaBuomepusiit koa. Koguposka ASCII. Bocsmubutsbie kogupoBku. [lonstue 0 KOJMPOBKax
UNICODE. JlekoaupoBanue cooOIIeHUH ¢ HCIOJIb30BaHUEM PABHOMEPHOT'O M HEpaBHOMEPHOTO Koja. MHpopMamoHHblil 00bE€M TeKkcTa

9 O61ee npeacTaBieHue 0 HUPPOBOM MPEACTABICHUH ayIMOBU3YaJIbHBIX U JPYTUX HENPEphIBHBIX JaHHbIX. KonupoBanue upera. L{BeToBbIe
mojenu. Monens RGB. I'ny6una konupoanus. [Tanutpa

210 PactpoBoe u BekTOpHOe mpezacTaBieHue wuzoOpaxkeHuil. Ilukcens. OneHka MHPOPMALMOHHOTO 00BEMA rpaduUyUecKUX MaHHBIX IS
pacTpoBOTO H300paKEHUS

211 KomgupoBanue 3Byka. PaspsnHocts u 4vacrora nuckperusanuu. KomnuecTBo kaHaoB 3amucu. OLlEHKa KOJMYECTBEHHBIX IIapaMETpPOB,
CBSI3aHHBIX C [IPEJICTABICHUEM U XpAaHEHUEM 3BYKOBBIX (ailioB

3 MHdopmalinoHHbIE TEXHOJIOTHH

3.1 TeKkcToBbIE TOKYMEHTHI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHM1Ia, ab3all, CTPOKa, CJI0BO, CHMBOJI)

3.2 TexcToBBIN mpoECCOp — MHCTPYMEHT CO3JaHMsl, pelakTupoBaHus U opmaTtrpoBaHus TeKCTOB. [IpaBuia Habopa TekcTa

33 PenaktupoBanue tekcra. CoiictBa cumBoioB. Ilpudt. Tunsl mpudtoB (pyOneHsle, ¢ 3acedkamu, MOHOMIMpHUHHBIE). [lomyxupHoe u
KypcuBHOE HauepTtanue. CBoicTBa ab3alleB: rpaHuIlbl, a03allHbII OTCTYN, HHTEpBal, BblpaBHUBaHKHe. CTuieBoe (hopMaTHpoOBaHHUe

3.4 CtpyKTypHrpoBaHu€e HHPOPMAIIUU C TIOMOIIBIO CIUCKOB U Ta0ull. MHOroypoBHeBbIe ciuckh. Jlo6aBiieHre Ta0IuI] B TEKCTOBBIE TOKYMEHTHI

35 BceraBka m3o0pakeHHil B TEKCTOBbIE JOKyMEHTHL. OOTekaHue M300pakeHUH TEeKCTOM. BKIIOUeHHE B TEKCTOBBIM JOKYMEHT JuarpaMMm U
hopmy

3.6 [TapameTpsl cTpaHu1bl, HyMepanus crpanuil. JloOaBieHne B TOKYMEHT KOJOHTHTYJIOB, CChUIOK

37 ITpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. I'onocoBoil BBoJX Tekcra. OnTudeckoe pacno3HaBaHME TeKcTa. KoMIbroTepHBbIN
nepesoJl. Mcnonb3oBanue cepucos cetd IHTepHET 11 00paboTKU TeKCTa

3.8 3HaKOMCTBO C rpaduuecKuMu peaakropamu. PactpoBsie pucynku. Mcnonb3oBanue rpaduueckux MpUMHUTHBOB




Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
3.9 Oneparmu peakTUpoBaHus rpaduIecKux 00bEKTOB, B TOM 4Mciie HU(PPOBBIX (oTorpaduii: n3MeHeHne pa3mMepa, 00pe3Ka, IOBOPOT, OTPaKEHHUE,
pabota ¢ 06acTsIMU (BBLAEIEHHE, KOTMPOBAHKE, 3AJIMBKA IIBETOM ), KOPPEKIHS LIBETA, SPKOCTU U KOHTPACTHOCTH
3.10 Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEACTBAMH TEKCTOBOTO IIPOILIECCOpa WM APYTUX IMPOrpaMm
(mpuitokenuii). J/lo6aBieHuEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI
3.11 [ToaroroBka MynbTUMEAUHHBIX NTpe3eHTanmii. Cnaiin. JloOaBieHre Ha ciiaii TeKcTa U n300pakeHui. PaboTa ¢ HECKOJIBKMMU CIIaiiIaMH
3.12 | JlobaBiieHue Ha ciaiil ay1MOBU3YaJIbHBIX JaHHBIX. AHMManus. [ 'unepccbuiku
8 KVIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Teopernueckne 0OCHOBBI HH(OPMATHKH
1.1 Heno3unmonHsie 1 MO3UIIMOHHBIE cUCTeMBI cuncienus. Andasut. OcnoBanue. Pazépuyras popma 3anmcu uncna. [lepeBon B necsaTuaHyio
CUCTEMY YHCEJ, 3aIIMCAHHBIX B IPYTUX CUCTEMAaX CUUCIICHHUS
1.2 Pumckas cucrema cuucnenus
JlBonuHas cuctema cuucienus. [lepeBon nensix uncen B npegenax ot 0 no 1024 B nponyHyro cucreMy cuncieHus. BocbMepuuHas cucrema
1.3 cuncienus. [lepeBon yucen U3 BOCBMEPUYHON CUCTEMBI B JIBOMUHYIO U JECATUYHYIO cHCTeMbl U oOpatHo. lllectHannaTepuynas cucrema
cuucienus. [lepeBos yncen U3 mecTHaAATePUYHON CUCTEMBI B IBOWYHYIO, BOCBMEPUYHYIO M IECSITUYHYIO CHCTEMBI M OOpaTHO
1.4 Apudmernueckue onepany B JBOWYHON CUCTEME CUMCIICHUS
Jlornueckue BbICKa3biBaHUs. Jlornueckne 3Ha4eHMs BHICKAa3bIBAHUN. DJI€MEHTapHbIE U COCTaBHBIE BBICKA3bIBaHUs. Jlornueckue onepamyu:
15 «1» (KOHBIOHKIUS, JOTHYECKOE YMHOXKEHHUE), «MIN» (IM3BIOHKLUS, JOITMYECKOe CIOXKEHHUE), «Hey (Joruueckoe otpuuanue). I[Ipuopurer
jJoruyeckux omnepauuii. OnpeseneHne UCTUHHOCTH COCTaBHOTO BbICKA3bIBaHUS MPU W3BECTHBIX 3HAUEHUSAX UCTHMHHOCTH BXOJSIIUX B HETO
2JIEMEHTAPHBIX BBICKA3bIBAHNUI
1.6 Jlornyeckue BelpaskeHus. [IpaBuiia 3anucu gorunyeckux BelpaskeHuid. [loctpoeHre Tabnuil HCTUHHOCTH JIOTHYECKUX BbIPayKEHHUH
1.7 Jlornueckue 351€MEeHThI. 3HAKOMCTBO C JIOTHMYECKMMU OCHOBAMHU KOMIIBIOTEPA
2 AJTOpUTMBI U TPOTPAMMUPOBAHKE
2.1 [lonsaTre anroputma. McnomHurenu anroputMoB. AJTOPUTM KaK IUIAH YIIPABJICHUS UCIIOJIHUTEIIEM
2.2 CaoiicTBa asiroput™Ma. CriocoObl 3aIMCH AITOPUTMA (CIOBECHBIH, B BUJIE OJIOK-CXEMBI, IPOrpaMMma)
73 AnropurMmuyeckue KOHCTpyKIMH. KoHcTpykums «cnenoBaHue». JIMHEHHBIN ITOPUTM. OrpaHn4eHHOCTh JIMHEHHBIX aJITOPUTMOB:
HEBO3MOXKHOCTh MPEYCMOTPETh 3aBUCHMOCTb IOCJIEJOBATEIbHOCTH BBIMOJHSAEMBIX IEHCTBUN OT UCXOJHBIX TAHHBIX
24 KoHcTpykiusi «BeTBieHHE»: TNOJHAass M HernosHas (opMbl. BpIMonHeHHEe | HEBBINOIHEHUE YCIOBUS (MCTHUHHOCTD U JIOXKHOCTD
BbICKa3bIBaHUs). IIpocThbie M COCTaBHBIE YCIOBHSI
2.5 KoHcTpyKIUs «11I0BTOpEHHE»: IMKIIBI C 3alaHHBIM YMCJIOM IIOBTOPEHUH, C YCIIOBUEM BBINOJIHEHMS], C IEPEMEHHOM IUKJIA




Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
Pazpabotka mst popMaTbHOTO MCIOIHHUTENS aJTOPUTMA, MPUBOSIIETO K TpeOyeMOMy pe3yibTaTy MPU KOHKPETHBIX MCXOTHBIX JaHHBIX.
2.6 Pa3paboTka HECIOXKHBIX aJIrOPUTMOB C HCIOJB30BAHMEM IIUMKJIOB W BETBICHUU I yrpaBieHHs (OPMaTbHBIMU HCIOTHUTEIISMU.
BrinonHenue aaropuTMOB BPYYHYIO M Ha KoMibloTepe. CHHTaKCHYeCKHe U JIOTHYecKue omuOKu. OTKa3bl
57 SA3pik mporpammupoBanus (Python, C++, Java, C#, lllkonpHbIil AnroputMudeckuii SI3bik). CucTemMa mporpaMMUPOBaHHUS: PEAAKTOP TEKCTa
IIPOrpaMM, TPAHCIISITOP, OTJIAAUUK
2.8 IlepemenHas: T, uMs, 3HaueHue. Llenble, BeleCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHbBIE
29 Omneparop npucBauBaHus. Apu(pMETHUECKUE BBIPAKEHUS U MOPSAOK UX BbluucieHus. Omepanuu ¢ UEIbIMU YHCIAMU: LEI0YHCICHHOEe
JIeJIEHUE, OCTATOK OT JeneHus. [IpoBepka neIMMOCTH OAHOIO LENOro YKcia Ha Jpyroe
510 BerBnenusi. CocraBHble yCIIOBUS (3aIIUCh JIOTUYECKUX BBIPAKEHHUI Ha M3y4aeMOM sI3bIKEe MporpamMMmupoBaHusi). Haxoxnenne MuUHUMYMa U
MaKCHMyMa M3 JIBYX, TPEX U 4EThIpEX uucell. Pernenne KkBajpaTHOro ypaBHEHHUs, UMEIOIIETO BEIECTBEHHbIE KOPHU
2.11 | AmanoroBas oTiajika NporpaMm: MOIIaroBO€ BHIMOJHEHHE, TPOCMOTP 3HAYCHHI BETUYHH, OTIaJ0YHbBIN BBIBOJ, BHIOOP TOYKH OCTAHOBA
212 Hukn ¢ ycnoBuem. Anroput™m EBkiuaa A HaXO0XA€HHUS HauOOINBIIEro OOMIETro AETUTENs NBYX HaTypallbHbIX uyucell. Pa3Ouenue 3amucu
' HATYPaJIbHOT'O YMCJIA B TIO3UIMOHHON CUCTEME C OCHOBAaHMEM, MEHBIIIMM WK paBHBIM 10, Ha oTAETBHBIE TU(PHI
2.13 | Hukn c nepemeHHON. AJITOPUTMBI TPOBEPKHU AETUMOCTH OJTHOTO IIEJIOT0 YKCIIa Ha IPYroe, MPOBEPKU HATYPaAJIbHOTO YKCia Ha TPOCTOTY
214 O6paboTka CUMBOJIbHBIX TaHHBIX. CHMBOJIBHBIE (CTPOKOBEIE) NepeMeHHbIe. [locuMBobHAs 00padoTKa cTpok. [1oacu€T 4acTOThI MOSIBICHUS
' CHMBOJIA B cTpoke. Berpoennble GyHKImM 1711 00pabOTKH CTPOK
215 OmnpeneneHre BO3MOXHBIX pe3yJIbTaTOB pabOTHl aJrOpUTMa MPU 33JaHHOM MHOXKECTBE BXOAHBIX IAHHBIX, ONpEIENICHHE BO3MOXKHBIX
BXOJIHBIX JAHHBIX, IPUBOJSIIMX K JAHHOMY PE3YJIbTaTy
9 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 [{udposast rpaMOTHOCTH
1.1 I'mob6ansHas cets UnTeprer. [P-anpeca y3noB. CeteBoe XpaHeHne JaHHBIX. MeToAbl MHIUBUYaTbHOTO M KOJUIEKTUBHOTO Pa3MEIICHHs] HOBOU
nnpopmarmu B MHTepHeTe. bonbie nanHble (HHTEPHET-/IaHHbIC, B YACTHOCTH JIAHHBIE COIMATBHBIX CETEl)
[Tonstne 006 wHGOPMAMOHHON 0E€30MaCHOCTH. YTPO3bl MH(POPMAIMOHHON O€30TaCHOCTH TpHU padoTe B TI00aTBHON CETH M METOJIBI
12 npoTuBojeiicTBus uM. IlpaBuna GezomacHol ayTeHTUHUKAIMK. 3amuTa JUYHOM MHpopMmanuu B cetn MHTepHer. besonacHele crpareruu
' noBefeHus B cetu WHrepHer. I[lpenymnpexneHue BOBJ€UEHUS B JECTPYKTUBHbIE M KpUMMHAIbHbIE (DOPMBI CETEBOW aKTHUBHOCTH
(kn6epOyuIMHT, GUIIKHT U Apyrue GopMbl)
Buner nestensHoctu B MHTepHere. MHTEepHET-cepBUCH: KOMMYHUKAIIMOHHBIE CEPBHUCHI (IIOYTOBasi Cly:k0a, BHI€0-KOH(PEPEHL-CBA3b U
1.3 JpYyTHUE), CIIPaBOYHbBIE CITYKOBI (KapThl, paCIMCaHUs U JAPYyTUe), OUCKOBBIE CITYKOBI, CIIyKObI OOHOBJIEHUS POTPAMMHOT0 00ECIIeUEeHUs 1
npyrue cinyx6bl. CepBHCHl rocyaapcTBeHHBIX ycuyr. OOnaunble XpaHwiumia JaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB
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(onnaitH-oducsl). IlporpamMHoe obecriedyeHrne Kak BeO-CEpBUC: OHJIAHOBBIE TEKCTOBbIE M rpadUyecKue peaaKTOpPbl, Cpeabl pa3paboTKu
Iporpamm

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

Mogpens. 3amauu, pemaeMble ¢ MOMOIIBI0 MojenupoBanus. Kmaccudukanuu mozaeneil. MarepuanbHble (HaTypHbIE) M MH(POPMALMOHHbIE
monenu. HenpepbiBHble M auckpeTHble Mojenu. Mmurtanmonnele mojenu. HWrposble Mognenu. OLeHKa COOTBETCTBUS MOJAEIH
MOJIETUPYEMOMY OOBEKTY U IEJIIM MOJIETUPOBAHUS

2.2

TabmuuHbIE MOACIH. Ta6nnua KaK IIPpCaACTaBJICHUC OTHOIICHUA

2.3

basbr nannubix. OT60p B TAaONMUIIE CTPOK, YAOBJIECTBOPSIONINX 3aIaHHOMY YCIIOBHUIO
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I'pad. Bepumna, pe6po, nyts. OpueHTHpPOBaHHBIE U HEOpHEeHTHpoBaHHbIE Tpadbl. JnuHa (Bec) pebpa. BecoBas marpuma rpada. lnuna
myTd Mexny BepmmHamu rpada. [louck ontumansHoro mytu B rpade. HadanpHas BepmmHa (MCTOYHUK) M KOHEYHAst BEpIIMHA (CTOK) B
OpUEeHTHpPOBaHHOM rpade. Bprunciaenne koanuecTa nyTel B HAPaBJICHHOM allUKJIMYECKOM rpade

2.5

Hepeso. Kopens, Bepmmna (y3en), 1uct, pedpo (ayra) aepesa. Bricora nepesa. [logaepeBo. Ilpumeps! ucnonb3oBanus aepeBbeB. [lepedop
BapHaHTOB C MIOMOIIBIO JIEpEBA

2.6

[TonsTHe MaTeMaTH4ecKoW MOAENW. 3ajJaud, pellaeMble C MOMOIIBI0 MAaTeMaTH4YeCKOro (KOMIIBIOTEpHOro) MojaenupoBaHus. OTinuue
MaTeMaTU4eCKOW MOJIEJIM OT HATYPHOUM MOJIETH U OT CJIOBECHOTO (JTUTEPATYpPHOTO) OMMUCAHUS OOBEKTa

2.7

OTalbl KOMIIBIOTCPHOT'O MOZACIINPOBAHUA: ITIOCTAHOBKA 3aJda4H, IIOCTPOCHUC MaTeMaTH4eCKOu MOZCIIH, IIpOorpaMMHas pcaJii3anus,
TCCTUPOBAHUC, MTPOBCACHUC KOMIIBIOTCPHOI'O SKCICPUMCHTA, aHaJIN3 €ro p€3yJIbTaTOB, YTOYHCHHNEC MOACIIN

AJNTOPUTMBI M IPOrPaMMHUPOBAHHE

3.1

Pa30uenne 3aga4d Ha I1oA3aaadu. CocraBneHue AJITOPUTMOB U MIPOrpaMm C HUCIHOJB30BAHUCM BGTBHCHI/Iﬁ, IOUKJIIOB W BCIIOMOI'aTCJIIbHBIX
AJITOPUTMOB [JIA YIIPABJICHUA UCITOJTHUTCIICM HUJIW APYTUMU UCITOJTHUTCIAMUA

3.2

Tabnuunsle BenmuunHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBi€HHE M OTJIAJKa MPOTPaMM, pPEaM3yIOIIUX THUIIOBBIE aJITOPUTMBI
00pabOTKH OJHOMEPHBIX YMCIOBBIX MAacCHUBOB, Ha OJIHOM W3 SI3bIKOB nporpammupoBanus (Python, C++, [lackans, Java, C#, LlkonbHblii
AnroputTMuyecKuil SI3bIK): 3aMI0JHEHNE YMCIOBOTO MacCHUBa CIyYalHBIMU YMCIIaMH, B COOTBETCTBUU ¢ (POPMYJION MM MYTEM BBOJIA YKCET,
HaXOXJEHWE CYMMBI D3JIEMEHTOB MacCHBa, JIMHEWHBIM TMOWCK 3aJaHHOrO 3HAYEeHHS B MAacCHBE, MOJCYET HJIEMEHTOB MAacCHBa,
yJIOBJIETBOPSIIONINX 33JaHHOMY YCJIOBHIO, HAXOKIEHNE MUHUMAJIbHOTO (MaKCUMaJILHOI0) 3JIeMeHTa MaccuBa. COpTHpPOBKA MaccuBa

33

O6pa60TKa MOTOKa JAaHHBIX: BBIYUCIICHUC KOJIMYCCTBA, CYMMBI, CPCAHCTO apI/I(I)MeTI/I‘-ICCKOl"O, MHUHHMAaJIbHOI'O 1 MaKCHUMAJIbHOI'O 3HAYCHUA
OJICMCHTOB ITOCJICA0BATCILHOCTH, YAOBJIICTBOPAIOINX 3aJAHHOMY YCIIOBHIO

34

VYupasnenue. Curnan. OOparnas cBsizb. [lomydeHue curHamoB oT HMUGPOBLIX JATYUKOB (KacaHUs, PACCTOSHUSA, CBETA, 3BYKa U JIPYTOro0).
[Ipumepsl uCHONB30BaHMS NPUHLKIA OOpaTHOM CBA3M B CHUCTEMax YIpPaBICHUS TEXHUYECKUMHU YCTpOICTBaMH, B TOM YHCJIE B
pobotorexnuke. [Ipumepbl poOOTH3UPOBAHHBIX CHUCTEM (CHCTeMa YIpaBIEHUS JBIKEHHEM B TPAHCHOPTHOM CHUCTEMe, CBapoyHas JWHUS
aBT03aBO/Ia, ABTOMATH3WPOBAHHOE YIPABJICHHE OTOIUIEHUEM J0OMa, aBTOHOMHAsI CHCTEMa YIPABJICHUS TPAHCIIOPTHBIM CPEJICTBOM U JIPyTHe
CUCTEMBI)
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4 WudopmannoHHble TEXHOJIOTUI
[Tonsite 00 >MeKTPOHHBIX Tabiuuax. TUIBI TaHHBIX B sS4YeliKax 3JIEKTPOHHOM Tabmuibl. PenaktupoBanue u ¢dopMaTtupoBaHue TaOIUIL.
4.1 Berpoennble GpyHKIUM TS TOMCKa MaKCHMyMa, MUHHUMYMa, CYMMBI U cpefHero apudmerudeckoro. COpTUpoBKa JaHHBIX B BBIICICHHOM
nuanazone. [loctpoenne auarpamm (rucrorpamma, Kpyropas uarpamma, TouedHasi tuarpamma). Beibop tuna quarpammsl
4.2 [IpeobpaszoBanue hopmyn npu konupoBanuu. OTHOCUTENbHASL, A0COTIOTHAS M CMEIIaHHAs aJipecalusl
43 VYCIIoBHBIE BBIYHMCICHUS B AJIEKTPOHHBIX Tabmumax. CyMMHpOBaHHE U MOACYET 3HAYCHHM, OTBEYAIOIINX 33aJaHHOMY ycioButo. O6paboTka
00J1bIIMX HA0OPOB JAaHHBIX. YHNCIEHHOE MOJECIMPOBAHKE B DJIGKTPOHHBIX TAOIUIIAX
Poib nH(GOpPMAIMOHHBIX TEXHOJIOTUH B Pa3BUTHH YKOHOMHUKH MHUpA, CTpaHbl, pernoHa. OTKpsIThIe 00pa3oBaTenbHbie pecypehl. [Ipodeccun,
4.4 CBsI3aHHBIE ¢ UH(POPMATUKON ¥ MH(POPMAIIMOHHBIMU TEXHOJIOTHSIMH: BeO-AU3aiiHep, MPOTrPaMMHUCT, pa3paboTUNK MOOUIIBHBIX MPHIOKEHUH,

TCCTUPOBIIUK, APXUTCKTOP NPOrpaMMHOI0 O6GCHG‘-IGHI/I$[, CIICHUAINCT 10 aHAJIN3Yy JAaHHbIX, CHCTEMHBIM AIMUHUCTPATOP




6. ITPOBEPSIEMBIE HA OI'S 1O HHO®OPMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kox npoBepsiemoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJjibTaTaM 0230BOro YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbLHOM
NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

1

3HaTh (HIOHUMATBH)

1.1

Brnanenue ocHOBHBIMM HOHATUSAMM: MHpOpMaLus, Nepeaaya, XpaHeHHe U o0paboTka MH(pOpMaIMU, aIrOpUTM, MOAEIb,
1 POBOI TPOAYKT U UX UCTIOIH30BAHUE [T PEIICHHUS YUEOHBIX M MPAKTHYECKHX 3a7a4

1.2

BJI&I[GHI/IG IOHATUAMMU. BbICKA3bIBAHUC, JIOTHUYCCKAA OICpalys, JOTH4CCKOC BhIPAKCHNUC

2

YMmeTs

2.1

YMeHue onepupoBaTh eIMHUIIAMHI H3MEPEeHUS HHPOPMAITMOHHOTO 00hEMa M CKOPOCTH Tepeladn JaHHBIX

2.2

YMeHnue 3anucbiBaTh U cpaBHUBATh Lenble uncia oT 0 no 1024 B pa3snuuHBIX NMO3ULMOHHBIX CUCTEMAax CUYMCIICHUS C
OCHOBAHUSMHU 2, 8, 16, BBIIOIHATH apHPMETHIECKHUE ONIEPALIUU HAJl HUIMU

2.3

YMeHHne KOAMPOBATH M JICKOJAMPOBATH COOOIIEHUS TO 3aJaHHBIM TIpaBWIaM; MOHUMAHHUE OCHOBHBIX IPUHIIUIIOB
KOJMPOBaHUSI HHPOPMAIMHN PA3TUYHON MPUPOJIBI: TEKCTOBOM, Tpa)uyecKoid, ayIuo
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YMeHue 3anuchiBaTh JOIMUECKHUE BBIPAXKEHHS C UCIOJIb30BaHUEM JU3bIOHKIINY, KOHBIOHKIIMY U OTPULIAHMS, ONPEIEIATh
VUCTUHHOCTD JIOTMUECKUX BBIPAKEHUH, €CIIM W3BECTHBI 3HAYEHHs MCTUHHOCTH BXOZSIIMX B HErO IEPEMEHHBIX, CTPOUTH
TaOJINLBl MCTUHHOCTU JUIS JIOTUYECKMX BBIPAKEHHI; 3alMUCBhIBATh JIOTUYECKHE BBIPAKEHHUS HA HM3Yy4aeMOM SI3bIKE
IPOrpaMMUPOBAHUS

2.5

YMeHUE COCTaBIISITh, BBHIIIOJHATH BPYYHYIO M Ha KOMITBIOTEPE HECIIOKHBIE allTOPUTMBI I YIPABICHUS UCTIOTHUTEIISIMA
(Uepenamka, YepT&xXHUK U APYrue); cO3/1aBaTh U OTIAXKHUBATH MPOTPAMMBI Ha OJHOM M3 SI3BIKOB MPOTPaAMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonpHblii AnropuTMuueckuil SI3bIK), peaTM3yIOMIME HECIOXKHBIE AITOPUTMBI
00pabOTKM YHCIOBBIX JAaHHBIX C HUCHOJIH30BAaHUEM IIMKJIOB U BETBIEHHUI; yMeHHE pa30MBaTh 3aJaydl Ha MOA3aJauH,
WCIOJIb30BaTh KOHCTAHTHI, NMEPEMEHHBIC W BBIPAKCHHUS PA3IUYHBIX THITOB (YHCIOBBIX, JIOTHYECKUX, CHMBOJIBHBIX);
aQHAJIM3UPOBATh TPEIJIOKEHHBIA aNTOPUTM, OMPENENsITh, KaKUe PEe3yNbTaThl BO3MOXKHBI TPU 33JJaHHOM MHOKECTBE
HUCXOIHBIX 3HAUCHUN

2.6

YMeHue 3anucaTh Ha U3y4aeMOM SI3bIKE MPOrPaMMHUPOBAHUS aJTOPUTMBI IPOBEPKU ACIUMOCTH OJHOTO LIEJIOr0 YKCIia Ha
Apyroe, MPOBEPKH HATYPAJIbHOTO YMCIA HA MPOCTOTY, BBLACICHHUS LU(P U3 HATYpaJIbHOIO YHCIA, TOUCK MAKCUMYMOB,
MHHHMYMOB, CYMMBI YHCJIOBOM MOCIEA0BATEIILHOCTH

2.7

Brnanenune ymeHreM OpUEHTHPOBATHCS B UEPAPXUUECKON CTPYKType (ailioBoi cucTeMsl, paboTath ¢ (ailioBoi CUCTEMOM
MEPCOHAIIBHOIO KOMIIBIOTEpAa C HCIOJIb30BaHHEM Trpaduueckoro uHTepdeiica, a UMEHHO: CO34aBaTh, KOMHUPOBATH,
nepeMeniaTh, IEPEeMMEHOBBIBATh, YAAISATh U apXUBUPOBATH (ailsibl M KaTaJIOTH

2.8

BJ'IaI[eHI/Ie YMCHUSAMU W HaBbIKAMH HCITOJIB30BaHHA I/IH(bOpMaHI/IOHHI)IX N KOMMYHUKaAITMOHHBIX TEXHOJIOTHI JJIs1 TIOMCKa,




Koa nposepsiemoro IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHSI OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
TpeOoOBaHMS NMPOrpamMMbl OCHOBHOI'0 00111ero oopa3zoBanusi Ha ocHoBe PI'OC

XpaHeHus, 00pabOTKH U Mepelayy U aHaIN3a Pa3IUYHbIX BUJIOB HHPOPMAIIUU

YMeHue BBIOUpaTh Crioco0 MpeacTaBIeHNs TaHHBIX B COOTBETCTBUU C MOCTABJICHHON 3aauei (TaOiuIbl, CXeMBbI, TpadUKH,

2.9
JarpamMmbl) C HCIIOJIb30BAHUEM COOTBETCTBYIOMIMX MIPOrPAMMHBIX CPEJCTB 00paOOTKH TaHHBIX
Ymenue GopmannzoBath U CTPYKTYpUPOBAaTh HH(OPMALINIO, UCTIONIB3YS SJEKTPOHHBIE TaOMUIBI 111 00paboTKHU, aHaIu3a
W BH3yaJM3allid YHCJIOBBIX JAHHBIX, B TOM UYHCJIE C BBIJICJICHUEM JUana30oHa TaONHIBI W YIOPSJOYMBAHHUEM
210 (cOpTUPOBKOI1) €ro 3JEMEHTOB; YMEHHE MPUMEHSTH B AIEKTPOHHBIX Tabiaumax (GopMyIibl A pac4€TOB C UCIOIB30BaHUEM

BCTPOCHHBIX (DYHKIIHIA, aOCOIIOTHOM, OTHOCUTEIBHOM, CMEIIAHHOW apecallii; UCIIOJIb30BaTh 3JICKTPOHHBIE TaOIUIIbI IS
YHUCJICHHOTO MOJEIIMPOBAHUS B IIPOCTBIX 3a/1a4ax
U3 Pa3HbIX NPEIMETHBIX obsacTen

7. IIEPEYEHb 3JIEMEHTOB COAEPKXAHUS, IPOBEPAEMBbIX HA OI'D 110 UH®OPMATHUKE

Kon
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1

[{udposast rpaMoOTHOCTH

1.1

@aiinbl n nanku (karangoru). [puHnune! noctpoenus ¢ainoBeix cucreM. IloaHoe ums ¢aitna (manku). [1yte k daitny (nanke). Pa6ora ¢
GaitnamMu 1 KaTaJoraMy CpPeICTBAMH OTIEPAIMOHHOW CHUCTEMBI: CO3[aHHE, KOMMPOBAaHUE, IEPEMEIICHNE, TIEPEHMEHOBAHNE U yAJICHUE
¢aitnoB u manok (katanoron). Tunsl QaiinoB. CoiictBa (aiinoB. Paitnossiit MeHemxkep. [louck (aitnoB cpencTBamMu oneparioHHON
CHCTEMBI

1.2

O6benuHeHne koMnbloTepoB B ceTb. CeTb MHTEpHET. Be6-cTpanuna, Bed-caiiT. CTpykTypa aapecoB Bed-pecypcoB. bpaysep. [lonckossie
cucrembl. [lonck uWHpOpPMaUU MO KIIOUEBBIM CIOBaM M TNO H300paxkeHuto. JlOCTOBEPHOCTh HMH(OPMAILUM, MOIyYEeHHOH W3
Hurepnera. [P-agpeca y3m0B. CeTeBoe XpaHEHHE TAHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

JIMCKPETHOCTH TaHHBIX. BO3MOXKHOCTH OMMCAaHMsI HEMTPEPHIBHBIX OOBEKTOB U IMPOLECCOB € MOMOIIBIO JUCKPETHBIX JaHHbBIX.

CumBon. Andasur. MomHocTs andasura. JBonunsiid andaBut. KonanuecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIIHIA)
¢bukcupoBaHHON AIMHBI B ABOMYHOM andasure. IIpeobpazoBanue moboro andaBuTa K ABOMYHOMY. KonIMuecTBO pa3iMyHBIX CIIOB
(buKCUpOBaHHOH JUTMHBI B alihaBUTE ONpeAeIEHHON MOIIIHOCTH.

KomupoBanue cuMBOJIOB OAHOrOo andaBUTa C TOMOLIbIO KOAOBBIX CIOB B JIpyroM aidaBuTe, KojoBas TaliuIla,
nexogupoBanue. Koguposanue texctoB. PaBHomepHblit koa. HepaBHomephblii koa. KomupoBka ASCII. BocbMHOHTHBIE KOJIUPOBKU.
[Tonssitue o xomupoBkax UNICODE. JlekogupoBaHue COOOIIEHWI C WCIOIH30BAaHUEM PAaBHOMEPHOTO U HEPaBHOMEPHOTO KOJa.
WudopmannoHHbIi 00bEM TEKCTA
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NudopmannoHHbiii 006EM TaHHBIX. BUT — MUHUMAaTbHAS €IMHUIIA KOJTMYECTBA WH(DOPMAIIK — TBOMYHBIN pa3psl. EAuHUIBI n3MepeHus

2.2 nHpOpMaMOHHOTO 00BEMa NMaHHBIX. but, Oait, kumobait, meradant, ruradaiT. CKOpOCTh Mepeaavyn JaHHBIX. EXMHHIBI CKOPOCTH
nepe1auy JaHHbIX
Konuposanue nisera. I[BetoBbie monenu. Moaens RGB. I'myOuna konupoBanus. [laauTpa.
23 PactpoBoe u BekTOpHOE mpexacraBieHue u3oOpaxenuid. Ilukcens. Ouenka WHGOPMALIMOHHOTO 00BEMaA TpapUUECKUX ITaHHBIX IS
pacTpoBOro N300pakeHuUs!
24 Koaupoanue 3Byka. PazpsiiHocTs 1 yactora 3anucy. KomuecTBo KaHaloB 3alKCH.
' OneHka KOJIMYECTBEHHBIX 1APAMETPOB, CBSI3aHHBIX C MPEACTABICHUEM U XPAHEHUEM 3BYKOBBIX (paiiioB
Heno3unmoHHble U MO3UMIMOHHBIE cHCTeMbl cuucieHus. Andasur. OcHoBanue. Pa3BépHyras ¢opma 3anucu uucna. [lepeBon B
2.5 JECSITUYHYIO CUCTEMY UM CEll, 3alIUCAHHBIX B JPYTUX CUCTEMAaX CUUCIICHUS.
Pumckas cucrema cuuciaeHus
JlBonuHas cucrema cuucienus. IlepeBon nensix uncen B mpenenax ot 0 go 1024 B nBomuHyro cucteMmy cuucieHus. BocbmepuuHnas
26 cucrema curcienus. [lepeBoa uncen U3 BOCbMEPUYHOM CHCTEMBbI B IBOUYHYIO M JIECATUYHYIO CUCTeMbI U 0OpatHo. LllecTHaanarepuyHas
' cucremMa cuucienus. llepeBox uncen W3 IIECTHAALATEPUYHON CUCTEMBl B JBOWYHYIO, BOCBMEPHUYHYIO U JIECATUYHYIO CHUCTEMBI U
o0patHO. ApudmeTnyeckre onepalnuu B IBOMYHONW CUCTEME CUUCICHHUSI
Jlormueckue BbICKa3blBaHUA. Jlornmueckue 3HAYEHHUS BBbICKa3bIBaHWM. OJieMEHTapHble M COCTaBHbIE BbICKa3blBaHUA. Jloruueckue
ornepauuu: «1» (KOHBIOHKIIUS, JOTMYECKOE YMHOXKEHHE), «WIH» (IU3BIOHKIINSA, JOTHUECKOE CIIOKEHUE), «HE» (JOrMUECKOe OTPULIAHHE).
2.7 [Ipuoputer normyeckux omnepanuii. OnpeeneHne UCTUHHOCTH COCTAaBHOTO BBICKAa3bIBaHMSI, €CIM M3BECTHBI 3HAUEHUS MCTUHHOCTHU
BXOJAIIMX B HEro 2JIEMEHTapHBIX BbICKa3blBaHUM. Jlornueckue BolpakeHus. [IpaBuia 3ammcu snornueckux BolpakeHu. IlocTtpoenue
Ta0JINI UICTUHHOCTH JIOTUYECKUX BBIPAKEHUN
2.8 Jlormdeckue 21€MEHThI. 3HAKOMCTBO C JIOTHYECKHMU OCHOBAMHU KOMIIBIOTEPA
9 HenpepriBable 1 quckpetHsle Moaenu. Mmurannonnsle monenu. Mrposele monenu. OneHka ajieKBaTHOCTU MOJENIH MOJEIUPYEMOMY
) O00BEKTY U HEJSIM MOJAECITUPOBAHUS
710 Tabnuunsie Mmogenu. Tabauna kak npejacTaBieHHe oTHoLeHUs. ba3pl 1anHbIX. OTOOp B TaONIHUIE CTPOK, YOBIETBOPSIOMIUX 33aHHOMY
YCIIOBUIO
I'pad. Bepumna, pedpo, myrs. OpHeHTHpOBaHHbIE U HEOpHEHTHpoBaHHbIe rpadbl. JnuHa (Bec) pedpa. Becosas marpuua rpada. Jnuna
2.11 yTH MEXAy BepmnHaMmu rpada. [louck ontumansHoro mytu B rpade. HaganbHas BepmHa (MCTOYHUK) U KOHEYHAsl BEpIIMHA (CTOK)
B OPHEHTHPOBAHHOM rpade. Brruncienne komyecTBa myTel B HapaBJIeHHOM allMKJINYECKOM rpade
212 HepeBo. Kopens, Bepmmua (y3en), auct, peOpo (mayra) nepeBa. Broicota nepesa. IlomnepeBo. Ilpumepsl HCIIONB30BaHMS JEPEBBEB.
' IlepeGop BapraHTOB ¢ MOMOIIIBIO JIepeBa
3 ANTOpUTMBI M IPOrPaMMHUPOBAHHE
3.1 CoiictBa anropurma. CriocoObl 3aIICH AITOPUTMA (CIOBECHBIH, B BUZE OJIOK-CXEMBI, IPOTpaMMa).
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CocrapiieHrue aJIropuTMOB W NPOrpPaMM C HMCIHOJIb30BAHMEM BETBICHUMU, IIMKJIOB M BCIOMOTATEIbHBIX QJITOPUTMOB ISl YIPABIICHUS
ucnonuuteneM (Pobor, Yepenamka, Yeptéxuuk u apyrue). BoloiHeHne alropuTMOB BPyYHYIO M Ha KOMIIBIOTEpE

3.2

SA3pik nporpammupoBanus (Python, C++, [lackans, Java, C#, IlIkonsHbIi AnTOopuTMHUYECKUN SI3BIK).

Cucrema nmporpaMMHPOBAHHUS: PEIAKTOP TEKCTa MIPOrPaMM, TPAHCIIATOP, OTIIATIUK.

[lepemennas: tun, umsi, 3HaueHue. Llenbie, BeleCTBEHHBIE U CUMBOJIBHBIC TIEPEMEHHBIE.

Omnepatop npucBauBaHus. ApupMETUYECKHE BBIPAKEHUS U MOPSAIOK UX BhIUMCIACHUA. Onepanuu ¢ MeJbIMU YUCIaMH: IEJIOYUCICHHOE
JeeHre, OcCTaToK oOT jeneHus. BerBnenus. CocTtaBHble yClOBUSA (3alUCh JIOTUYECKUX BBIPAKEHUM HA HM3Y4aeMOM  S3BIKE
nporpaMMupoBanus). Haxoxaenue MUHIMYyMa

Y MaKCUMyMa U3 JIBYX, TPEX U 4ETBHIPEX uncell. Perienne KBaapaTHOTO ypaBHEHHU S, UMEIOIIETO BelleCTBEHHbIE KOpHU. Luki ¢ ycioBuem.
AnroputMm EBknmuaa /s HaXOXAEHHUS HAauOOJbIIEro OOIIEro NENUTENs JBYX HaTypalbHBIX uyucell. Paz0ueHue 3amuicu HaTypallbHOTO
9yclia B MIO3UIIMOHHOW CHCTEME ¢ OCHOBAaHWEM, MEHBIIUM WM paBHBIM 10, Ha oTnenbHBIC MUQPPEL. L{UKI ¢ IepeMeHHOH. ANTrOpUTMBI
MIPOBEPKHU JIIIMMOCTH OJHOTO IEJIOT0 YKCIa Ha JPYroe, MPOBEPKH HATYypajIbHOTO YHMCIa Ha MPOCTOTY

33

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) mepeMeHHbie. [locuMBonbHas 00paboTka cTpok. [loacu€r yacToThI
TMOSIBJICHHSI CHMBOJIA B CTpoKe. Berpoenusie GyHKIMU A1 00paboTKU CTPOK

34

OnpeneneHHe BO3MOJKHBIX PC3YJIbTATOB pa6OTBI aJIropuTMa IMpu JaHHOM MHOKECTBEC BXOJAHBIX HOAHHBIX, OHNPCACICHUEC BO3MOKHBIX
BXOJHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY PC3YJIbTATy

3.5

Tabnuunble BeanuuHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. COCTaBlI€HHE U OTJaJKa MPOrpaMM, PEeaTu3yIOIIMX THUIIOBbIE aIrOPUTMbI
00pabOTKN OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB, HAa OJTHOM U3 S3bIKOB IporpamMmupoBanus (Python, C++, [1ackans, Java, C#, llIkonbHbBIN
Anroput™Mudeckuil SI3bIK): 3alOJHEHHE YMCIOBOI'O MAacCHBa CIydallHBIMH YHCIIaMH, B COOTBETCTBMM ¢ (OPMYJIOH MM MyTéM BBOjA
qucell, HaX0X/JIEHUE CyMMbl 3JIEMEHTOB MAacCHBa, JUHEHHBIA MOMCK 3aJJaHHOTO 3HAYEHHsS B MAacCHBE, MOJCYET 3JIEMEHTOB MAacCUBa,
YIOBJIETBOPSIONIMX 3aJlaHHOMY YCIOBHIO, HaXO0XJIEHHE MHUHUMAJIBHOTO (MAaKCUMaJIbHOIO) »3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTKa IMOTOKAa JaHHBIX: BBIYUCICHHE KOJIWYECTBA, CYMMBI, CpEIHEro apu(pMETH4YEeCKOro, MHUHUMAJIBHOTO U
MaKCHMaJIbHOTO 3HAYEHUS DJIEMEHTOB I1OCJIEJ0BATEIbHOCTH, YIOBJIETBOPSIONINX 33 JaHHOMY YCIOBHIO

3.6

VYnpasnenue. Curnan. O6parnas cBs3b. [lonydenne curaaiaoB ot MUGPOBBIX JATYMKOB (HAIpUMEp, KacaHUsl, PACCTOSTHUS, CBETa, 3BYKa).
[Ipumeps! MCTIONB30BaHUS MPUHIIAIIA OOPATHOM CBSA3M B CUCTEMAax YIPABJICHUS TEXHUYECKUMHU YCTPONCTBAMH C TIOMOIIBIO JATYUKOB, B
TOM YHCJI€ B POOOTOTEXHHUKE

WHudopmaninoHHbIe TEXHOJIOTUH

4.1

TexkcToBbIe TOKYMEHTBI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuIa, ad3all, CTpOKa, CJI0BO, CHMBOIM).

TexkcToBBIN MpoleccOp — HMHCTPYMEHT CO3JaHus, pelakThupoBaHus U (opmarupoBaHus TekcTtoB. [IpaBuma Habopa TekcTa.
PenaxktupoBanue texcra. CpoiictBa cumBosioB. Hlpudr. Tunsr mpudtos (pydiensle, ¢ 3aceukamu, MoHOIMpUHHBIE). [lomyxupHoe u
KypcuBHOe HauepTanue. CBoiicTBa a03aleB: rpaHUIIbl, a03allHbIM OTCTYN, UHTEpBaJl, BelpaBHUBaHuUE. [lapameTpsl cTpanuibl. CTHIIEBOE
¢dopmarupoBanue. CTpyKTypupoBaHHe HH()OPMAIMK C TOMOILBIO CIIMCKOB U Tabnul. MHOroypoBHeBbIe criucku. JloGaBnenue Tabnui B
TEKCTOBBIC JOKYMEHTHI. BcTaBka M300pakeHU B TEKCTOBBIE TOKyMEHThI. OO0TeKaHne N300paKeHU TEKCTOM. BKIIIOUeHNe B TEKCTOBBIN




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

JOKYMEHT auarpaMm, GopMyI1, HyMepaIuu CTPaHHI], KOJJOHTUTYJIOB, CCBUIOK U IPYTHX JIEMEHTOB

4.2

PactpoBsie pucynku. VMcnonbs3oBanue rpagudeckux NpUMHTHBOB.

Omnepannu pegakTHpOBaHUs rpaduyeckux OObEKTOB, B TOM yucie HU(POBBIX ¢ororpaduii: u3MeHeHUe pasmepa, oOpes3Ka, MOBOPOT,
oTpakeHue, pabora ¢ oOmacTsMu  (BBIIENEHHE, KOIHMPOBAaHWE, 3AJIMBKA [IBETOM), KOPPEKIHs IBETa, SPKOCTH U
KOHTpacTHOCTU. BexTopHas rpaduka. Co3ganne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEICTBAMU TEKCTOBOTO MPOLIECCOPA WM JAPYTHX
nporpamm (puiiokeHui). JlobaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToaroroBka MynbTUMEIUWHBIX mpe3eHTanui. Cnaiin. JloOGaBneHue Ha crhaiin TekcTa M u3oOpakeHuid. Pabora ¢ HECKONbKUMH
cnaiinamu. Jlob6aBiienne Ha crai] ayIMOBU3YyaIbHBIX IAHHBIX. AHUMAIMs. [ urepcchluikn

4.4

Tunsl JaHHBIX B sYeKax AMEKTPOHHOW Tabmuipl. PemaktupoBanue u ¢opmatupoBanue Tabnui. BceTpoeHHble (YHKIHMH ISl TOMCKA
MakcUMyMa, MHHHUMYMa, CyMMbl U cpenHero apugmerndeckoro. CoOpTHpOBKa JaHHBIX B BBIJEIEHHOM nAuanasoHe. [loctpoenue
auarpamm (TUCTOrpamMma, KpyroBas auarpamma, TOouedHasi Auarpamma). BwiGop tuma nuarpammel. [IpeoOpazoBanue dopmyn mpu
KonrpoBanuu. OTHOCUTENbHAs, A0COJIIOTHAS M CMEIIaHHAasl aJpecarys

4.5

VYClIOBHBIE BBIUUCIEHHUS B 3JEKTPOHHBIX Tabimunax. CyMMHpOBaHHME M TMOACYET 3HAYEHUI, OTBEYAIOUIUX 33JaHHOMY YCJIOBHIO.
O6paboTtka 607X HAOOPOB NAaHHBIX. YHNCIEHHOE MOICTUPOBAHHE B DJICKTPOHHBIX TaOIHIIaX
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