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HudpoBasi rpaMOTHOCTH

Komnblorep — yHnBepcajibHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

KomnbroTep — yHUBepcalbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaroliee MO Mporpamme.
THUIBl KOMOBIOTEPOB: MIEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOEHHBIE KOMIIBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoOwIIbHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M uX Ha3zHadeHue. [Ipoueccop. OmneparuBHas u
JIOJITOBpPEMEHHAsl MaMsATh. YCTpoiicTBa BBOAa U BbiBoJAa. CEHCOpPHBIM BBOA, JATYMKU MOOMJIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUUECKOH ayTeHTU(DHKAIHH.

Hcropus pa3BUTUS KOMIIBIOTEPOB U IPOrpaMMHOro odecrnedyeHus. [1okoneHns: KOMIIBIOTEPOB.
CoBpeMeHHbIE TEHIEHIIUN Pa3BUTHSI KOMIIbIOTEPOB. CyNepKOMITbIOTEPHI.

[TapasienpHble BEIYUCICHUS.

[lepconanbubiii  kommnbroTep. [lpoueccop M ero xapakTepucTHKU (TakTOBas 4acToTa,
paspsaaHocTh). OmnepartuBHas namsaThb. JlolroBpeMeHHas MaMmsATh. YCTPOHCTBA BBOAA M BBIBOJA.
OO0bEéM XpaHUMBIX JAHHBIX (ONEpaTHBHAS MaMATh KOMIbIOTEPA, KECTKUN M TBEPIOTEIbHBIM JMCK,
HOCTOSIHHAS MaMATh CMApT(OHA) U CKOPOCTh JIOCTYIIA AJISl pa3IMYHbIX BUJIOB HOCUTEIIEH.

TexHHKa 0€30NaCHOCTH | MpaBuiIa pabOThI HA KOMITHIOTEPE.

IIporpammbl u 1aHHBbIE

[Iporpammuoe oOecrieuenne KomrmbioTepa. [lpukiagHoe mporpaMmHOe —oOecreueHHe.
CucremHoe mnporpamMHoe obecriedeHue. Cucrembl IporpammupoBanus. [IpaBoBas oxpana
nporpaMM U JaHHBIX. becmaTHble U yCIIOBHO-OecIutaTHbie mporpaMMbl. CBOOOIHOE MPOrpaMMHOE
obecrnieueHue.

®aiinel 1 nanku (karanoru). [IpuHIUIBEI TOocTpoeHus (aioBbiXx cucteM. [loHoe ums ¢aiina
(mankm). Ilyts k ¢aiiny (manke). PaGora c ¢aiinamu U Karajgoramu CpeicTBaMU ONEPAaLOHHON
CHCTEMBI: CO3J]aHMe, KOIMPOBaHUE, NIepeMellleHHe, TepeUMEHOBaHNEe U yaneHue (ailyioB U mamnok
(xatanoroB). Tumsl ¢aitnoB. CBolicTBa (haiiinoB. XapakTepHble pa3Mepbl (aillioB pa3IMUHBIX THUIIOB
(cTpaHuIa TEKCTa, SJEKTPOHHAs KHUTa, (hoTorpadus, 3anuch NECHU, BUICOKIIUI, TOTHOMETPaKHbIN
¢unbM). ApxuBauus JnaHHbBIX. Vcmonbs3oBanue mnporpamm-apxuBaTopoB. DainoBblii MeHEmKep.
[Touck ¢aitnoB cpencTBaMH ONEpariiOHHON CUCTEMBI.

KomneioTepHble BUPYCHI U JApYrue€ BPEJOHOCHBIE MporpaMMbl. [IporpaMmsbl ajst 3alMThl OT
BHUPYCOB.

KomnbrorepHblie ceTn

O6benunenue komnbioTepoB B ceTb. Cerb MHTepHeT. Beb-crpanuna, BeG-caidiT. CTpykTypa
anpecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctemsl. [lorck nHbOpMAIK 11O KITIOYEBBIM CIIOBaM
U 110 u3o0paxeHuto. JlocroBepHocTs MH(OpMaIUK, noaydeHHoi n3 HTepHera.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoii 3 THKeET, 6a30Bble HOPMBI HH(OPMAIIMOHHOM ATUKU U IIpaBa mpu padore B VIHTepHeTe.
Crpateruu 6e3omacHoro noseqeHus B Miurepuere.

Teopernueckne 0CHOBbI MHPOPMATHKH

HNudpopmanus u uHGOPMALHOHHBIE NTPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOIN HAayKH.

WNndopmannsa kak CBEACHUS, MIpeIHA3HAYEHHbIE I BOCIPUSTHUS YEIOBEKOM, U HHPOpMAIs
KaK JJaHHbIEe, KOTOPbIe MOTYT ObITh 00pab0TaHbl AaBTOMAaTU3UPOBAHHON CUCTEMOM.

JIMCKpeTHOCTh NaHHBIX. BO3MOXKHOCTH OMMCAHUS HEMPEPHIBHBIX OOBEKTOB U MPOIECCOB C
MIOMOUIBIO AUCKPETHBIX JAHHBIX.

WupopmalinoHHble MpOILECChl — MPOIECChl, CBSI3aHHBIE C XpaHEHUEM, MPeoOpa3oBaHHEM U
nepefavyel JaHHbIX.

IIpencraBienne uHpopmanuu

CumBoi. Angasut. MoutHocTs andasuta. PaznooOpasue s351k0B U anpaBUTOB. EcTecTBeHHBIE
u ¢GopManbHbIe S3BIKU. AJ(AaBUT TEKCTOB Ha PycCcKoMm s3bike. [[BomuHblid andaBut. KomnuecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMi) (PUKCHUPOBAaHHOW IJIMHBI B JBOMYHOM alihaBUTE.



[IpeoOpazoBanue nr0boro andaButTa K ABOMYHOMY. KOTHWYECTBO pazmuyHBIX CIIOB (PMKCHPOBAHHON
JUTMHBI B aJi(haBUTE OMpeIeIEHHON MOIITHOCTH.

KoaupoBanue cumMBOJIOB 0HOTO ajidaBuTa C MOMOIIBI0 KOJIOBBIX CJIOB B JpyroMm ajndasure,
KOJI0Basl TabJIMLa, 1EKOJUPOBAHUE.

JBonunslii koj. [IpeacraBnenue 1aHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE.

HNudopmannonaslii 006EM JaHHBIX. BUT — MUHUMAaIIbHAS €IUHUIIA KOJMYeCcTBa HH(pOpMauu —
JIBOMYHBIN pa3psan. Enunuiel usmepenus nHGopMannoHHoro o0bEMa nanHbixX. but, 6ailt, kumoOaur,
MerabauT, rura0air.

CkopocTh nepeaadn JaHHbIX. EAMHUIBI CKOPOCTH NepeIayu TaHHbIX.

KomupoBanue TtexcroB. PaBHOMepHbIi kox. HepaBHomepnsiii kon. Kommposka ASCII.
Bocemubutabie koaupoBku. Ilonstre o xomupoBkax UNICODE. JlexommpoBanue cooOmieHui ¢
MCIOJIb30BaHUEM PaBHOMEPHOI'O M HEpaBHOMEPHOTO KoJia. MIHpopMamoHHbIi 00bEM TEKCTa.

Hckaxxenue nHopMaIiy mpu nepeaaye.

Obmee mpencraBieHne O UUGPOBOM MPEACTABICHUH ayJHMOBH3yalbHBIX U APYTUX
HEIPEPHIBHBIX JAHHBIX.

Koauposanue usera. L{Betossie mogenu. Monens RGB. 'my6una xoauposanus. [Tanurpa.

PactpoBoe 1 BekTOpHOE TIpencTaBieHue n3oopaxenuid. [Iukcens. Onenka nHGOPMAITMOHHOTO
00BEMa rpaguuecKkux JaHHBIX ISl PACTPOBOTO U300PaKEHUSI.

Koauposanue 3Byka. Pa3psiniHocTs 1 yactoTa 3anucu. KoianuecTBo kaHaJIOB 3allUCH.

OLeHKa KOJIMYECTBEHHBIX IaPaAMETPOB, CBSI3aHHBIX C IIPEJCTAaBICHUEM U XPaHEHHEM 3BYKOBBIX
¢aiinos.

NudopManoHHbIe TEXHOJIOTHH

TekcTOBBIE JOKYMEHTHI

TexcToBBIE MOKYMEHTHI W HMX CTPYKTYPHBIE AJIEMEHTHI (CcTpaHuIla, ab3all, CTpOKa, CJIOBO,
CHUMBOJ).

TeKkcTOBBI MpollecCOp — HMHCTPYMEHT CO3JaHMs, PEJaKTUPOBaHUS U (OpMATHUPOBAHUS
tekcToB. [IpaBmina Habopa Ttexcra. PemaktupoBanme texcra. CpoiictBa cuMBojoB. lIpudt. Tumnst
mpudToB (pydneHsle, ¢ 3aceuykamu, MOHOUIMpPHHHBIE). [lomykupHOEe M KypCHBHOE HadyepTaHHeE.
CaolicTBa a03a1ieB: rpaHUIIbl, a03allHbI OTCTYN, HHTEPBaJ, BIpaBHUBaHUE. [lapamMeTpsl CTpaHUIIBI.
CruneBoe hopmMaTupoBaHuUe.

CrpykrypupoBaHue HH(OPMALIUK C TOMOUIBIO CIIMCKOB U Tabuuil. MHOTOypOBHEBBIE CIIUCKHU.
JloGaBienne TabIuIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka wu300pakeHHII B TEKCTOBble JOKyMEHTHl. OOTekaHHe H300paKE€HUI TEKCTOM.
BxitoueHne B TEKCTOBBIA JTOKYMEHT auarpamMM, (opmyn, HyMepaluu CTpaHHUIl, KOJIOHTHUTYIIOB,
CCBUJIOK M IPYTHX 3JIEMEHTOB.

ITpoBepka mpasomnucanus. PaccraHoBka nepeHocoB. ['osmocoBoil BBoA Tekcra. OnTHueckoe
pacno3HaBanue Tekcra. KommbroTepHsbli nepeBoa. Mcmosb3oBaHnue cepBucoB HMHTepHera mis
00paboTKH TEKCTa.

Komnbrorepnas rpagpuka

3HaKOMCTBO ¢ TpaduueckuMu penakropamu. PacTpoBeie pucyHku. Mcnons3oBaHue
rpapuIecKux TPUMHUTHBOB.

Onepanuu pelakTUpOBaHUS TpadUUECKUX OOBEKTOB, B TOM uucie HUuGpoBbIX (oTorpadmuii:
W3MEHEHUEe pa3Mepa, oOpe3ka, TOBOpPOT, OTpakeHHe, pabora ¢ oOnacTsaMu (BbIIEICHUE,
KOMUPOBaHUE, 3AIMBKA I[BETOM), KOPPEKITUS I[BETA, IPKOCTH U KOHTPACTHOCTH.

BexrtopHnas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOECHHBIMH CPEJCTBAMHU TEKCTOBOTO
mpoleccopa WM JAPYyrux mporpamMMm (mpunoxenwii). JloOGaBieHWe BEKTOPHBIX PHUCYHKOB B
JIOKYMEHTHI.

MyJabTHMeIUHHbIE IPEe3eHTALNU

[ToaroToBka MynbTUMEOUHHBIX mpe3eHTanuil. Craiin. JlobaBneHwe Ha ciaiil TeKCTa |
n300paxeHuii. Pabora ¢ HECKOMBKUMH ClTaiiIaMu.

JloGaBieHnue Ha ciiail]] ayJMOBU3yaJIbHBIX JaHHBIX. AHUMaNMs. ['unepcchuiky.

8 KJIACC



TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

CucreMbl CHUCIEHUS

Hemno3unuronHple ¥ MO3UIIMOHHBIE cUcTeMbl cuncieHus. Andasut. OcHoBanue. Pa3BépHyras
dopma 3anucu umcna. [lepeBox B NECATUYHYIO CHUCTEMY YHCEN, 3alIUCAHHBIX B JPYTUX CHCTEMax
CUMCIICHHUS.

Pumckas cucrema cuuciaeHusl.

JBonunas cuctema cuncienud. IlepeBon nensix uncen B npeaenax ot 0 1o 1024 B 1BoUyYHYyIO
cucremy cuMcieHus. BocebMepuuHas cucrtema cuncieHus. l[lepeBox 4wucen M3 BOCBMEPUYHOMN
CUCTEeMbl B JBOMYHYIO M JAECATUYHYIO cucTeMbl u oOparHo. lllectHaamarepuunas cucrema
cuucienus. I[lepeBon uucen W3 MIECTHAALATEPUYHOM CHCTEMBI B JIBOMYHYHK), BOCBMEPUUYHYIO M
JECATUYHYIO CUCTEMBI U 00paTHO.

ApudmeTnueckue onepanuy B IBOMYHON CUCTEME CUUCTICHHUSI.

DJieMeHThI MATEeMATHYeCKOH JTOTUKHU

Jlornueckue BbICKa3piBaHUA. Jlormyeckue 3HAYEHUS BBICKA3bIBAHUM. OJIEMEHTapHblE U
COCTaBHBbIE BbICKa3biBaHUs. Jlormueckue omnepanuu: «u» (KOHBIOHKIIUS, JOTHYECKOE YMHOXEHHE),
«unu»  (AU3BIOHKINSA, JIOTHUECKOE CIIOKEHHue), «He» (Jloruyeckoe oTpuiianue). IIpuoputer
Joruyueckux omnepanuii. OnpeneneHue HUCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CITU HW3BECTHBI
3HAQUYEHUs] UCTUHHOCTH BXOJAIMX B HErO 3JIEMEHTapHbIX BbICKAa3bIBaHUM. JIornyeckre BbIPAKEHUS.
[IpaBuna 3amucu Jiormueckux BblpakeHuil. [locTpoenne TabMUII MCTUHHOCTH JIOTHUYECKHUX
BBIPKEHUM.

Jlornueckue 3eMeHThl. 3HAKOMCTBO € JJOTUYECKUMH OCHOBaMH KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

HcnoiHUTEIN U AJITOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIHMU

[lonsitue anropurma. HcnonHuTeNnn anropuTMoB. AJNTOPUTM Kak IUIaH  YHPABJICHUS
HCIIOJTHUTEJIEM.

CpotictBa anroputma. CrocoObl 3amucu aliroputMa (CIOBECHBIH, B BHUAE OJIOK-CXEMBI,
porpaMma).

Anroput™Muueckre KOHCTpYKIuU. KoHcTpykuusa «ciegoBaHue». JIMHEWHBIA —alrOpUTM.
OrpaH4eHHOCTh  JIUHEHHBIX  aJTOPUTMOB: HEBO3MOXXHOCTh MPEIYCMOTPETh  3aBUCHMOCTH
MOCJIEIOBATEIbHOCTH BBIMOJIHAEMBIX I€UCTBUI OT UCXOJIHBIX JAHHBIX.

KoHcTpyKkius «BETBIICHHE»: TMOJHAs W HemosiHas (opMbl. BEHITTONHEHHE W HEBBIOJTHEHUE
ycIoBUs (HICTUHHOCTbD U JIOKHOCTh BbICKa3bIBaHUs). [IpocThie U cOcTaBHbBIE YCIOBHSL.

KoHCTpyKIMs «OBTOPEHHUS»: IHUKJIBI C 3aJlaHHBIM YHCJIOM TOBTOPEHHH, C YCJIOBHEM
BBITIOJIHEHMS], C IEPEMEHHOMN IIUKJIA.

Pazpabotka st (opMaJbHOTO WCHOJIHUTENST alrOPUTMA, TMPUBOJAIIETO K TpeOyemMoMy
pe3ynbTaTy TpH KOHKPETHBIX HCXOJHBIX JIaHHBIX. Pa3paboTka HECIOXKHBIX alIrOpPUTMOB C
WCIIOJIb30BAaHUEM IIMKJIOB M BETBJICHUUW JUIsl yrpaBiieHUs (POpMaIbHBIMU UCIOJHHUTEISIMHA, TaKUMHU
kak PobGot, Yepenamka, YepréxHuk. BbINOJIHEHHE anropuTMOB BpPYYHYIO M Ha KOMIIBIOTEpE.
CuHTaKCcHYECKHE U TOTUYECKHUE OMMOKU. OTKAa3HbI.

S3bIK nporpaMmMHupoBaHus

S3eik mporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkoabHBINH ANTOPUTMUYECKUN
S3bIK).

Cuctema mporpaMMHPOBAHMS: PEIAKTOP TEKCTA MTPOTPamMM, TPAHCISATOP, OTIIATUHUK.

[lepemennas: tum, ums, 3HaueHue. Llenpie, BeleCTBEHHbIE U CUMBOJIbHBIE TIEPEMEHHBIE.

Onepatop mpucBauBaHusl. ApUMETHUECKHE BBIPAKEHUS M TOPSIOK WX BBIUHCICHUA.
Ornepanuu ¢ UeIbIMUA YUCIAMU: LIEJTOYUCICHHOE JIEJIEHUE, OCTATOK OT JI€JIECHUS.

Bernenns. CoctaBHbIE yCIOBUS (3alMMCh JOTUYECKUX BBIPAKEHUNW HA HM3y4aeMOM S3BIKE
nporpammupoBaHusi). HaxoxaeHue MUHUMymMa U MakCUMyMa M3 JABYX, TPEX M UYETHIPEX YHCE.
Pemenne kBaapaTHOTO ypaBHEHUSI, UMEIOIIETO BEIIECTBEHHBIC KOPHH.

JuanoroBasi oTiazika ImporpamMM: IOIIArOBOE BBIINOJIHEHUE, MPOCMOTP 3HAYEHUW BEJIMYUH,
OTJIaJIOYHBIN BBIBOJ, BHIOOP TOYKH OCTAHOBA.

[Mukn ¢ ycnoBueM. AnroputMm EBKIMAa I HAXOXKACHHUS HAMOOJNBIIErO OOIIEro JETUTENs
JIBYX HaTypaJbHbIX 4ucen. Pa3OueHue 3amucu HaTypajJbHOTO YHUCIIAa B MO3UIMOHHOHN cuCTeME C
OCHOBaHWEM, MEHBIIIUM WK paBHBIM 10, Ha OTAEIBHBIC ITUQPEIL.



[ukn ¢ nmepeMeHHON. AJITOPUTMBI MPOBEPKHU ACITUMOCTH OJHOTO IIEJIOr0 YHCia Ha Jpyroe,
MPOBEPKU HATYPAILHOTO YMCIIa Ha TIPOCTOTY.

O6paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) TMepeMeHHbIe. [locuMBOIbHAS
obpaboTka ctpok. [Tomcy€r 4acTOThl MOSBICHUS CHMBOJIA B CTPOKe. BcTpoeHHBbIE (YHKIUH IS
00pabOTKH CTPOK.

AHaJIN3 AJITOPUTMOB

Omnpenenenre BO3MOXKHBIX Pe3yIbTaTOB PaObOTHI AITOPUTMA NPU JAHHOM MHOKECTBE BXOJIHBIX
JAHHBIX, ONIPE/ICIICHNE BO3MOXKHBIX BXO/IHBIX JaHHBIX, IPUBOAIINX K JAHHOMY PE3yJIbTaTy.

9 KVIACC

Hudposasg rpaMOTHOCTH

I'nodaabnas cetb UHTEpHET M cTpaTerun 0e30MacHOIO MoOBeIeHHsI B Heil

['mobanpHas cerb WHrepner. IP-ampeca y3nmoB. CereBoe XpaHeHWE MaHHBIX. MeTobl
WHAUBUAYAIbHOTO U KOJUIEKTUBHOTO pa3MelleHus HOoBOM uH(popmanuu B HMuTepuere. bomnbiue
JaHHBIC (HHTEPHET-TaHHBIC, B YACTHOCTHU JAHHBIC COIUATBHBIX CETEH).

[TonsiTrie 00 MHPOPMAITMOHHON 6€30MacHOCTH. YTPOo3bl HHPOPMAITMOHHON 0€30MacHOCTU IpU
pabore B TI00ANBHOM CETH H METOABl NPOTUBOACHCTBHS wM. llpaBmima Oe3omacHOi
ayreHTU(UKanuy. 3amuTa JuuHoi uapopmaiu B utepHere. besonacHslie cTpareruu MoBeICHUS B
Wurepuere. [IpenynpexacHne BOBJICYCHHUS B JCCTPYKTHBHBIC M KPUMHHAIBHBIC (DOPMBI CETEBOM
AKTUBHOCTH (KHOepOYIITUHT, GUIIHHT U ApYyrue GOpPMBI).

Pabora B uH(OPMaLIMOHHOM NIPOCTPAHCTBE

Buner nesrenbHoctH B MHTepHeTe, WHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE CEPBHCHI
(mouTtoBas ciryx0a, BUIE0-KOH(PEPEHII-CBS3b U APYTHE), CIIPABOYHBIE CIYXKOBI (KapThl, paCIUCaHU U
JIPYTHE), TOUCKOBBIE CIYKOBbI, CTyKObl OOHOBJICHHS IPOTPAMMHOT0 00ECTICUEHUS U IPYTHUE CIYKOBI.
CepBuchl rocyaapcTBeHHBIX yciyr. OOnaunble XpaHwiMia AaHHbIX. CpeacTBa COBMECTHOM
pa3paboTku JToKyMeHTOB (omusaitH-oducel). I[lporpammuoe obecrieueHue Kak BeO-CEpBHC:
OHJIAfHOBBIE TEKCTOBBIE U TpapUUeCKHe PEIaKTOPbI, CpeAbl Pa3pabOTKH MPOTPaMM.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

MopenupoBaHue Kak MeTO/l MO3HAHUS

Mogenb. 3amaum, pemraembie C TMOMOIIBIO MojenupoBanus. Kiaccudukanum wmomenei.
MartepuanbHble (HaTypHble) U MHGOPMAIMOHHBIE MOAeNu. HempephiBHBIE U AUCKPETHBIE MOJIEIH.
Wmutanonnsie mozaenu. Mrposble monenu. OleHka afeKBaTHOCTH MOJEIH MOJCIUPYEMOMY
00BEKTY U LEISIM MOACIUPOBAHHUS.

Ta6muunbie monenu. Tabnuiia kak MpeICcTaBICHUE OTHOIICHHUS.

ba3sl gannpx. OTOOpP B TabNUIIEe CTPOK, YIOBIECTBOPSIIONINX 3aJaHHOMY YCJIOBHIO.

I'pa¢. Bepuuna, pedbpo, nytb. OpueHTHpOBaHHBIE 1 HEOPUEHTHPOBaHHbIE rpadsl. J[muHa (Bec)
pebpa. BecoBas marpuma rpada. J[nuHa mytu mexay BepimmHamu Tpacda. [Towck onTuManbHOTO
nytu B rpade. HauanbHas BepuiHa (MCTOYHUK) U KOHEYHAsl BEpLIMHA (CTOK) B OPMEHTHPOBAHHOM
rpade. Berancnenue konudecTBa myTel B HAIIPaBIEHHOM allKINYeckoM rpade.

Hepeso. Kopens, BepmuHa (y3en), auct, pedbpo (mayra) aepesa. Beicota nepeBa. [logmepeso.
[Tpumeps! ncnonb3oBaHus AepeBbeB. [lepebop BapuaHTOB ¢ MOMOILBIO JepeBa.

[TonsiTHe MaremaTHyecKOl MoOAENW. 3aJaud, pEIIaeMble C TOMOIIBI) MAaTeMaTHUYE€CKOTO
(KOMITBIOTEpHOTO0) MoaenupoBanusi. OTIUYNEe MaTeMaTUYeCKOW MOJAENH OT HAaTYpHOH MOJAETH U OT
CJIOBECHOTO (JTUTEPATypHOTO) OMMHUCAHKS O0OBEKTA.

Dranbl KOMIOBIOTEPHOTO MOJETUPOBAHUS: MOCTAHOBKA 33aJ]a4M, MMOCTPOSCHHE MATeMaTUYECKOM
MOJIeH, MpOrpaMMHasl peajn3alusi, TECTUPOBAHUE, MPOBEACHHE KOMIIBIOTEPHOIO 3KCIEPUMEHTA,
aHAJIU3 €T0 PE3yJIbTAaTOB, YTOYHEHHE MOICIH.

AJITOPUTMBI H MPOrPAMMHPOBAHHE

Pa3paboTka aJropuTMoB U POrpamMm

Pa3zOuenue 3agaun Ha noazaaayu. CocTaBieHHe aIrOPUTMOB M MPOTPAMM C MCHOJIb30BaHUEM
BETBJICHU, IIUKJIOB U BCIIOMOTATENBHBIX AITOPUTMOB ISl YIIPABICHHS UCMONHUTENeM PoOOT mmm
JIPYTMMHU UCTIOJIHUTENSIMH, TaKUMU Kak Uepenanika, UepTEXHUK U IPYTHUMH.



Tabnuunble Benu4uHBl (MaccuBbl). OpHOMepHble MaccuBbl. (CocTaBlieHHE M OTJaJKa
IpOTpaMM, PeaTu3yIoIUX THIIOBBIE aJrOPUTMBI 00pabOTKH OJHOMEPHBIX YMCIOBBIX MAacCHBOB, Ha
OIHOM W3 s3bIKOB mporpammupoBanus (Python, C++, Ilackane, Java, C#, IlIkonbHbIH
AnropurMuyeckuil SI3bIK): 3al10JIHEHUE YUCIOBOIO MACCUBA CIyYallHBIMU YMCIIAMHU, B COOTBETCTBUU
¢ ¢opMyIoil win myTéM BBOJIA YHCEN, HAXOXKJIEHUE CYMMBI 3JIEMEHTOB MacCHBa, JTUHEHHBIA MOUCK
3alaHHOT0 3HAUEHUs B MAaCCUBE, IMOJCUET 3JIEMEHTOB MAacCHBA, YAOBJIETBOPSIOLIUX 33aJaHHOMY
YCIIOBUIO, HAX0XK/I€HHE MUHUMAIIbHOTO (MaKCUMAaJIbHOT0) 3jieMeHTa MaccuBa. COPpTUPOBKA MacCHBa.

O06paboTka MOTOKA JAaHHBIX: BBHIYMCICHUE KOJIUYECTBA, CYMMBI, CPEIHEro apu(hMeTHIECcKOoro,
MUHHUMAJIBHOTO U MaKCHUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB I1OCJIEI0BATEIbHOCTH, YAOBIETBOPSIOIINX
3a/IaHHOMY YCJIOBHIO.

Yupasienue

VYnpasnenue. Curnan. OOparHas cBsizb. llogyueHue curHamoB oT IUGPOBBIX JATYUKOB
(kacaHus, pacCTOSIHHS, CBETa, 3ByKa M Jpyroro). IIpumMepsl Mcmonb30BaHUs NpUHIMIA 00paTHON
CBSI3U B CUCTEMAaX YIPaBJICHUS TEXHUYECKHUMH YCTPOMCTBAMM C MIOMOUIBIO JTATYUKOB, B TOM YHCIIE B
pPOOOTOTEXHHUKE.

[Tpumepsl pOOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHHUS JABIKEHHEM B TPAHCIIOPTHOM
CUCTEME, CBapOyHas JIMHUSA aBTO3aBOJA, aBTOMAaTH3MPOBAHHOE YIPABJIECHUE OTOIUIEHUEM JIOMA,
ABTOHOMHAs CUCTEMa YIPaBIECHUS TPAHCIOPTHBIM CPEICTBOM U JPYTUE CUCTEMBI).

HNHpopManOHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TAOJIUIIbI

[TorsiTie 00 SNEKTPOHHBIX TaOuuIax. TUMBl JaHHBIX B sSYCHKaxX JJICKTPOHHOW TaOJHIIBL.
PenaktupoBanue u ¢dopmatupoBanue Tabnuil. BcTpoeHHble (QYHKIMHM A7 MOMCKA MaKCUMyMa,
MUHHMYMa, CYMMBI U CpeaHero apudmerndeckoro. COpTHPOBKA JaHHBIX B BBIICICHHOM JHAara3oHe.
[Toctpoenue auarpamMm (TUCTOrpaMma, KpyroBasl quarpamma, TouedHasl quarpamma). Beibop Tuma
JUarpamMmal.

[IpeoOpazoBanue dopmyn mpu KomnupoBaHuu. OTHOCUTENbHAS, aOCONIOTHAS M CMEIIaHHAsS
aapecarus.

VYciioBHBIE BBIYMCICHUS B HJEKTPOHHBIX Tabiuuax. CyMMHpOBaHHE M MOJCYET 3HAUEHUIA,
OTBEUAIOLIMX 3aJaHHOMYy ycioBuio. OO0paboTka OonpImIMX HAaO0OpPOB JaHHBIX. YHUCIEHHOE
MOJICIUPOBAHHE B AJIEKTPOHHBIX TAOIUIIAX.

HNudopmannonHblie TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Ponp uMHGOpMAIMOHHBIX TEXHOJOTMM B pa3BUTUM SKOHOMHMKH MHpA, CTPaHbl, PErHOHA.
OTKpBITEIE 00pa30BATEIBHBIE PECYPCHI.

[Tpodeccun, cps3aHHble ¢ WHPOPMATUKON M MHGOPMALIMOHHBIMH TEXHOJIOTUSMU: BeO-Au3aiiHep,
IIPOrPaMMHUCT, pa3padOTUMK MOOMIBHBIX NMPHIIOKEHUN, TECTUPOBIINK, apXUTEKTOP MPOrPaMMHOIO
o0ecreyeHus, CIIeHUAINCT 110 aHAINU3Y JaHHBIX, CUCTEMHBIH aJIMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TMPOT'PAMMBLI 110 HH®POPMATHKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3ydyenne uHpOpMAaTHKM Ha YypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI HaIlpaBICHO Ha
TOCTIDKEHHE O0YUYarOIMMUCS JTUYHOCTHBIX, METAIPEIMETHBIX U MPEJAMETHBIX PEe3yIbTaTOB OCBOCHUS
coJiep>KaHusl yueOHOro mpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATDI

JIndHOCTHBIE Pe3yNbTaThl UMEIOT HAIIPABJICHHOCTh HA pPEIICHUE 3a7a4 BOCIIUTAHUS, PA3BUTHUS U
COLIMAIIN3ALUHN 00YYaIOIINXCS CPEICTBAMH YUE€OHOTO MpeIMeTa.

B pesynbrare wusyueHus uHGOpPMATUKM Ha YpPOBHE OCHOBHOIO OOIIEr0 OOpa3oBaHHs Yy
oOyuatorerocs: 0yayT chopMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3YJIbTAThI B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

[IEHHOCTHOE OTHOIIEHHWE K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAyYHOMY
HACJIEIUIO, TIOHMMAaHUE 3HaueHus MHGPOPMATHUKM KaK HAyKH B JKM3HU COBPEMEHHOIO OOIIECTBa,
BJIaJICHHE JIOCTOBEpHOW HMH(OpMaIMeil O MepeloBbIX MHPOBBIX M OTEUECTBEHHBIX JTOCTHIKECHHUSAX B
o0nactu nHGOPMATUKH U MH(OOPMALIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
U poBOii TpaHCPOPMALIUK COBPEMEHHOTO OOIIIECTBA,;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OpHEHTAIlMsl Ha MOpaJbHblE ILIEHHOCTH M HOPMBI B CHUTYyallUsIX HPAaBCTBEHHOI'O BBIOODA,
TOTOBHOCTB OIICHUBATh CBOE MOBEJICHHUE U TIOCTYIIKH, a TAK)KE MOBEJICHUE U IMIOCTYIKH IPYTUX JOACH C
MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUIA MOCTYIKOB, aKTHBHOE
HETPUATHE aCOMAIBHBIX MIOCTYIIKOB, B TOM uncie B lHTepHeTe;

3) rpaskIaHCKOT0 BOCTIUTAHUSA:

NPEJCTaBICHHE O COLMAIBHBIX HOPMAax H TMpaBWIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, B TOM YHCJI€ B COLIMATBHBIX COOOIIECTBaX, COOIIOJCHNE MpaBUi 0€30MacHOCTH, B TOM
Yrcie HaBBIKOB 0E€301MacHOrO TIOBEJCHHS B WHTEPHET-Cpele, TOTOBHOCTh K pPa3HOOOpa3HON
COBMECTHOH JESITeNbHOCTH MPHU BHIMOJHEHUH Y4eOHBIX, [MO3HABATENbHBIX 33/a4, CO3/aHUU Y4EOHBIX
MIPOEKTOB, CTPEMJICHHE K B3aWMOIIOHMMAHWIO W B3aWMOIIOMOIIM B TPOILECCE ATOH ydeOHOH
NeSITeTbHOCTH, TOTOBHOCTh OLIEHMBATh CBOE IMOBEJIEHHE U MOCTYINKH CBOMX TOBApHILEH C MO3ULMU
HPABCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBHIA MOCTYITKOB;

4) neHHOCTEeH HAYYHOT0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUYECKUX MPEACTaBICHU 00 MHPpOpManuu, HHPOPMAITMOHHBIX
nporeccax U MHPOPMALMOHHBIX TEXHOJOTHSX, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAayKd W OONIECTBEHHON NPAaKTUKHA W COCTABIIIONINX 0a30BYI0 OCHOBY Ui MTOHWMAHHS CYIIHOCTH
HayYHOUW KapTUHBI MUDA,

UHTEpec K OOYyYeHHI0O M TO3HAHMIO, JII0003HATENbHOCTb, TOTOBHOCTb M CIOCOOHOCTH K
caM000pa3oBaHHI0, 0CO3HAHHOMY BbIOOpY HANpPaBICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIEM;

OBJIQJICHUE OCHOBHBIMH HAaBBIKAMH HCCJIEOBATENBCKON JEATENbHOCTH, YCTAaHOBKA Ha
OCMBICJICHHE OIbITa, HAOIOJCHUN, MOCTYIKOB U CTPEMJICHHE COBEpIICHCTBOBATH MYTHU JOCTH)KEHUS
WH/IMBUYyATBHOTO U KOJUIEKTHBHOTO OJIarororydus;

c(OPMHPOBAHHOCTH MH(POPMALIMOHHOW KYJIBTYpPBl, B TOM YHCJE HaBBIKOB CaMOCTOSTEIBbHOM
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEpaTypoi, pa3HOOOpa3HbIMH CpeACTBAMHU
MH(POPMAIIMOHHBIX TEXHOJOTUH, a TakKe YMEHHS CaMOCTOSTEIbHO OIpPENeNsiTh LEIH CBOEro
oOydeHusi, CTaBUTb W (QOpMyIHpoOBaTh JJsi ceOs HOBBIE 3aMadyd B y4€Oe M TMO3HABaTEIbHOM
NesITeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MTO3HABATEIILHON JESATEIbHOCTH;

5) dopMupoBaHus KYJbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTHU >KU3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370pPOBbIO, YCTAaHOBKA Ha
3I0POBBIA 00pa3 JKW3HU, B TOM YHCIIE U 332 CUET OCBOCHHUS M COOJIIOCHHS TPeOOBaHMI Oe30macHOM
HKCIUTyaTalluH CPEJICTB MH(OOPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX T€XHOJIOTHIA;

6) TPy10BOr0 BOCIMTAHMSA:

MHTEpEC K MPAKTUUYECKOMY H3Yy4eHHIo mpodeccuii m Tpyaa B chepax mnpodeccuoHanbHOMI
NEeSTeIbHOCTH, CBA3aHHBIX C HWH(OPMATUKOM, MpPOrpaMMHpPOBAHUEM U HH(POPMALIMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKCHUAX HAyKH HH(POPMATUKHM M HAYYHO-TEXHHUYECKOTO
mporpecca;



OCO3HAHHBIN BBHIOOP M MOCTPOCHUE MHIWBHUAYATHHOW TPACKTOpHH OOpa30BaHMS U >KM3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3K0JI0ru4eCKOro BOCIMTAHMS:

OCO3HaHHE TIO0ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM W IMyTed WX PEIICHUs, B TOM
YHUCIIe ¢ YIETOM BO3MOXKHOCTEH HH(DOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

8) agantanum o0yvaromerocsi K M3MEHSIIOMIMMCS YCJOBHMSAM COLMAJIbHOW M MPHUPOTHOM
cpeabl:

OCBOGHHE  OOYYAIOIIMMHUCS  COIMAIBHOTO  OMbBITAa, OCHOBHBIX  COIMANBHBIX  POJIEH,
COOTBETCTBYIOIIMX BEAYIIEH IEATEIHHOCTH BO3pacTa, HOPM W IMPaBHUJ OOIIECTBEHHOTO TOBEICHMS,
($hopM colMaAIbHON KU3HM B TPyNIaX M COOOIIECTBAX, B TOM YHCJIE CYIIECTBYIOIIMX B BUPTYaIbHOM
MIPOCTPAHCTBE.

METAINPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOCHHS MPOrpaMMbl IO MHPOPMATHKE OTPAXKAIOT OBIIAZICHHE
YHUBEPCATbHBIMU ~ Y4€OHBIMH  JICHCTBUSMH  —  TO3HABATCIBHBIMH,  KOMMYHUKATHBHBIMH,
PETYJIATUBHBIMHU.

Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

YMEHHE ONpEeAeNATh IOHSATHUS, CO3/4aBaTb OOOOLIEHMS, YCTaHAaBIMBaTh  AHAJIOTHUH,
KJ1accu(uUupoBaTh, CaMOCTOATENBHO BBIOMPATh OCHOBAHUS W KPUTEPUHM Ul KIACCU(PUKALMH,
YCTAHABJIMBATh MPUYMHHO-CJIEJCTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKUE PACCYXJIEHHUS, JeaTh
YMO3aKJII04YEHUs (MHAYKTUBHBIC, IETYKTUBHBIC U IO AHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/aBaTh, IPUMEHATh U MPe0Opa30BbIBaTh 3HAKM U CHMBOJIBI, MOJIEIH U CXEMBI JUIS
peleHus yueOHbIX U 03HaBaTEIbHbBIX 33/a4;

CaMOCTOSITEJIbHO BbIOMpATh CHOCO0 pemieHuss y4eOHOW 3ajaud  (CpaBHMBATh HECKOJIBKO
BapHaHTOB peIlIeHUs, BbIOMpaTh Hauloyiee MOAXOIANIMM C Y4ETOM CAMOCTOSITEIBHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarebckue 1elCTBUA:

(¢bopMyIMpOBaTh BONPOCH], (UKCUPYIOIIUE pPAa3pblB MEXIY pealbHbIM U JKeJATEIbHbIM
COCTOSTHUEM CUTYyalluH, 00BEKTa, 1 CAMOCTOSATENBHO YCTaHABINBATh HICKOMOE 1 JIaHHOE;

OLIEHUBaThb Ha MPUMEHUMOCTh WU JIOCTOBEPHOCTh MH(MOpPMAIMIO, MOJIYYEHHYIO B XOje
HCCIIEIOBaHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JlajlbHENIIee pa3BUTHE MTPOLECCOB, COOBITUN M UX MOCIEICTBUS B
AQHAJIOTUYHBIX MJIM CXOJHBIX CHUTYyallMsiX, a TaKXK€ BBIIBUIATH NPEINOJIOKEHUS 00 MX pa3BUTHU B
HOBBIX YCJIIOBHAX U KOHTEKCTaXx.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH 1e(pUIUT HH(POPMALINH, TAHHBIX, HEOOXOIUMBIX Ul PELIeHUs IOCTaBIEHHOMN 3a/1a4H;

MPUMEHSTh pa3INYHble METOJIbl, HHCTPYMEHTHI U 3aIPOCHI IPHU MOKUCKE U 0TOOpe MHPOpMAIUU
WIN JAHHBIX U3 UCTOYHHUKOB C YYETOM MPEUIOKEHHON yueOHOM 3a/jauu U 3aJaHHBIX KPUTEPHEB;

BBIOMpATh, AHAJTU3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO (QOpMy NpeAcTaBieHHUs UHPOpMalUU U
WUTIOCTPUPOBATh peIllacMble 33/a4l HECIOKHBIMM CXeMaMH, JuarpaMMaMu, MHOM rpadukoit u ux
KOMOHWHAIIHSIMU,

OLIEHUBATh HAAEKHOCTh HHGOpPMAIMU TIO KPUTEPUAM, TPEATOKEHHBIM YUUTENIeM WIH
c(OpMYJIMPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (HEKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh MH(OPMAIHIO.

KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe el cTBUS
Oo0menue:
COIIOCTABJIATh CBOM CYXJCHHUS C CYXICHHSIMH IPYTHX YYaCTHHUKOB JHajiora, OOHApY>KHUBATh
pa3IM4ME U CXOACTBO MO3ULIMIA;



yOJINYHO TPEJCTAaBIATh PE3yJIbTaThl BBIMOJIHEHHOIO OMNBITAa (SKCIEPUMEHTA, MCCIIEJOBaHUS,
IIPOEKTA);

CaMOCTOSITEJIbHO  BBIOMpaTh (opMaT BBICTYIUIEHHS ¢ Y4Y€TOM 3agad Ipe3eHTalluu M
0cOOEHHOCTEH ayIUTOPHH U B COOTBETCTBUU C HUM COCTAaBJIATH YCTHBIE W IHCHMEHHBIE TEKCTHI C
UCIOJIb30BAHUEM UIUTIOCTPATUBHBIX MaTEpHAIIOB.

CoBMecTHast 1eITEJILHOCTD (COTPYAHMYECTBO):

IIOHMMaThb ¥ HCIOJb30BATh IPEUMYILECTBA KOMAHJHOW M HMHIUBUAYaJIbHOW paboThl IpH
peleH KOHKPETHOU po0IeMbl, B TOM YKCIIE TIPU CO3IaHIH WH(POPMALIMOHHOTO MPOYKTA;

IIPUHUMATh 1€Jdb COBMECTHOM HMH(POPMALMOHHONW JeATEeIbHOCTH 1O cOopy, o0paboTke,
nepegaye, QGopmanuzanuy HH(GOpManuM, KOJUIEKTUBHO CTPOUTh JAEHCTBHS MO €€ JOCTHIKEHHIO:
pacIpeneniaTh poju, J0r0BapUBAThCS, 00CYKAATh MPOLIECC U PE3YJIbTAT COBMECTHOM PabOTHI;

BBINOJIHATB CBOIO YacTh pabOTh! ¢ HH(pOpMaLMel WM HH(OPMALIMOHHBIM IPOILYKTOM, 1OCTHrast
KAueCTBEHHOI'0 pPe3yjbTaTa IO CBOEMY HANpPABICHUIO U KOOPAUHHUPYS CBOM JEHCTBUS C APYTUMHU
YJIeHAMU KOMaH/Ibl;

OLIEHUBATh KAaueCTBO CBOEr0 BKJana B OOMMH WH(POPMALMOHHBIA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS;

CpaBHMBATh Pe3yJIbTaThl C MCXOJHOM 3a/aueil M BKJIAJ KaXKIOro 4jeHa KOMaH/Abl B JIOCTH)KEHUE
pe3yabTaToB, pa3AeisaTh chepy OTBETCTBEHHOCTH U MPOSBIISTH TOTOBHOCTD K IIPEIOCTABICHUIO OTYETA
repes rpymnion.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anmusi:

BBISIBJISAT B )KU3HEHHBIX U YUEOHBIX CUTYALMSX IPOOIeMbl, TpeOYIOIINE PELICHNUS;

OPHEHTUPOBATHCS B PA3IUYHBIX IMOAXO0JAX K NPUHATHIO PEIICHUH (MHIUBUAYATIbHOE TPUHSATHE
peLLeHH, IPUHATHE PELICHUH B IpyIIIe);

CaMOCTOSITEJIbHO COCTABJISITh AJTOPUTM pEIICHUs 3aJaud (WIM €ro 4acThb), BHIOMpATh CIOCO0
pemieHust y4eOHOM 3afauyd C Y4€TOM MMEIOLIMXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh Mpe/araéMble BApUaHThI PELLICHUN;

COCTaBNIATh IUIAH JieHcTBMH (MIaH peanu3aly HaMEUEHHOro aJrOpUTMa  pelIeHus),
KOPPEKTUPOBaTh NPEUIOKEHHBI aJIrOpPUTM C Y4ETOM MOJYYEHHUs] HOBBIX 3HAaHUN 00 HM3yyaeMOM
00BEKTE;

JieNiaTh BBIOOP B YCJIOBMSIX NPOTUBOPEUMBOM HHGpOpManuu u OpaTh OTBETCTBEHHOCTh 3a
peleHue.

CamMokoHTpoJIb (peduiexcus):

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCUH;

JlaBaTh OLEHKY CUTYallH U Mpeasararh IiaH €€ U3MEHEHUs;

YUUTBIBATh KOHTEKCT W MNPENBUIECTH TPYJHOCTH, KOTOPhIE MOTYT BO3HMKHYTh IpPU pEIIEHUH
yueOHOM 3a/1aum, aJalTHPOBATh PEIIEHUE K MEHSAIOIUMCS 00CTOSITENILCTBAM;

OOBSICHATh  NPUYMHBI  JIOCTIDKEHUS  (HEJAOCTHXKEHMS) Ppe3yJlbTaToB  HH(POPMALMOHHOM
NEeSTeNIbHOCTH, JaBaTh OILIEHKY MPHOOPETEHHOMY OIBITY, YyMETh HaxOAuTh TIO3UTHBHOE B
IIPOU30LIENIIEN CUTYalNH;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHHBIIUXCS
CUTYyallU{, YCTAHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYIHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3Y/bTaTa LEIH U YCIOBHUIM.

IMOLUMOHATbHBIH HHTEJIEKT:

CTaBUTH ce0s1 HAa MECTO JIPYroro 4eJoBeKa, IOHUMATh MOTHBBI U HAMEPEHUS IPYToro.

IlpunsiTue cedst U APyrux:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT JaKe B YCIOBUSAX OTKPBHITOTrO JOCTYIIa
K J1I00bIM 00BEMaM UHPOPMALIUH.

INPEAMETHBIE PE3YJIBTATbBI

K koHI1y 00y4enus B 7 kjacce y o0ydaronierocst 0yayt copMUpOBaHbI CIEAYIONTNE YMEHUS:



MOSICHATh Ha TpPUMEpax CMBICT TOHATHH <«WMHPOPMALUsL», «MHPOPMAIMOHHBIN IPOIECcC),
«00OpaboTka nHpoOpMaLUNY, «XpaHEHHE HHPOPMALIUNY, «TIepeada HHpopMaIum»;

KOJAMPOBAaTh M JCKOAMPOBATH COOOIIEHHUS IO 3aJaHHBIM NpaBWIaM, JIEMOHCTPUPOBATH
MMOHMMAHUE OCHOBHBIX MPHUHIIUIIOB KOAMPOBAHUS WH(OOPMAIMU Pa3IMYHON MPUPOIBI (TEKCTOBOWM,
rpadguvecKoi, ayamno);

CpaBHUBATh [UIMHBI COOOLICHWH, 3alMCAaHHBIX B PA3IUYHBIX anpaBUTax, ONEPUPOBATH
eIMHUIIAMU U3MEPEHUsT HH)OPMAITHOHHOTO 00hEMa M CKOPOCTH TIepeiaunl JaHHBIX;

OLIGHUBATh M CPaBHUBAaTh pa3Mepbl TEKCTOBBIX, TpapHUuUEcCKuX, 3BYKOBBIX (ailjioB
BH1€0(haNITOB;

NPHUBOANTh TPHUMEPHl COBPEMEHHBIX YCTPOHCTB XpaHEHUs W IMepefadyd WHPOpMaIuH,
CpaBHUBATh UX KOJMUYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICJIATh OCHOBHBIC 3Tallbl B UCTOPUM M TMOHWMATh TEHJICHIIMHM PAa3BUTUS KOMIIBIOTEPOB H
MIPOrPaMMHOI0 00€CTICUCHHS;

MOJTy4YaTh W KCIIOJIb30BaTh MH(MOPMAIMIO O XapaKTEPUCTHKAX MEPCOHAIBLHOTO KOMIIBIOTEpA U
€ro OCHOBHBIX 3JIeMEHTax (IIpoleccop, OlepaTuBHAs MaMsTh, TOJTOBPEMEHHasl NaMsaTh, YCTPOHUCTBA
BBO/Ia-BBIBOJIA);

COOTHOCHTB XapaKTEPUCTUKH KOMITBIOTEPA C 33/1a4aMHt, PEIIAEMBIMHU C €r0 TIOMOIIBIO;

OPUCHTUPOBATHCS B HEPAPXHUECKON CTPYKTYpe (ailJIoBOi CHCTEMBI (3aITUCHIBATh TOJTHOE MMSI
¢aiina (karanora), myTh K (aitry (karajaory) mo HMMEIOMEMYCS ONMUCAHWIO (ailIOBOM CTPYKTYpPHI
HEKOTOPOTO UH(OPMAIIMOHHOTO HOCHTEJIS);

pabotath ¢ (HalJIOBOM CHUCTEMOW TEPCOHATBLHOTO KOMIBIOTEPA C  HCIOJIH30BAHUEM
rpadudeckoro uHTepdelica, a UMEHHO: CO3JlaBaTh, KOIUPOBATh, IMEpEMeEIaTh, MEPEUMEHOBBIBATD,
YIAISATh U apXUBUPOBATH (PaiiiIbl M KaTaJOTH, UCIIOJIb30BaTh aHTUBUPYCHYIO IIPOTPaMMY;

NPEICTAaBIATh  pE3yJdbTaThl  CBOGH  JCATENBHOCTHM B BHJE  CTPYKTYPUPOBAHHBIX
WJLTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEANUHBIX MPE3EHTALINH;

uckKaTh MHPopManuio B MHTEpHETE (B TOM YHCIIE, IO KIFOYEBBIM CIOBaM, MO H300Pa)XCHHUIO),
KPUTHYECKH OTHOCHTBCA K HaiijiecHHOW WH(OPMALUU, OCO3HABas OMACHOCTh JJS JIMYHOCTH U
o0IIecTBa pPacHpOCTpaHEHUs BPEAOHOCHOW HH(pOpMAlMM, B TOM YHCIE 3KCTPEMHCTCKOTO |
TEPPOPUCTUIECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pPeCypcoB;

MCTIOJIh30BATh COBPEMEHHBIC CEPBUCH MHTEPHET-KOMMYHHKAIIHA;

coOmroaTh TpeboBaHus 0€30MacHOM IKCIUTyaTallud TEXHUYECKUX CPEICTB MHPOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COONIONATh CETEBOW ITHKET, 0a30BbIe HOPMBI MH(POPMALMOHHOM
STUKU W TpaBa Mpu paboTe ¢ MPHIOKEHUSIMH Ha JIOOBIX ycTpoicTBax u B MHTepHeTe, BHIOMpAThH
0e30MacHbIe CTPATETUH TIOBE/ICHUS B CETH;

MPUMEHSITh METOJbl MPO(PHUIAKTUKH HETATHBHOTO BIUSHUS CPEACTB HH(DOPMAIMOHHBIX H
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI Ha 37J0POBbE TIOIH30BATEIIS.

K xoHiy 00y4enus B 8 kiacce y o0yuaromerocss 0yayt copMUpOBaHbI CIEAYIONTNE YMEHUS:

MOSACHATh Ha MPUMEPAX Pa3IUYUS MEXAY MO3WIHUOHHBIMU W HEMO3UIIMOHHBIMU CUCTEMAMH
CUHCIICHUS;

3amuChIBaTh U CpaBHHUBATH 1eible yucaa oT 0 1o 1024 B pa3iuyHbBIX MO3UIMOHHBIX CHUCTEMAX
cuuceHus (C OCHOBaHUSAMU 2, 8, 16), BBIOIHATH apuMEeTUUECKUE OTIepaIiy HaJl HUMH,

pacKpbIBaTh CMBICI TIOHSATHM «BBICKA3bIBAHUEY», <JIOTMYECKAs ONEpalus», <«JIOTHYECKOe
BBIpaXKCHUE;

3allMChIBATh JIOTMYECKHWE BBIPAKEHUS C MCIOJIb30BAHUEM JIU3BIOHKIWH, KOHBIOHKIMU U
OTPUILIAHUS, ONPEJIEISATh UCTUHHOCTD JIOTHUYECKUX BBIPAKEHUM, €CIIM U3BECTHBI 3HAYEHUSI UCTUHHOCTH
BXOJSIINX B HETO MIEPEMEHHBIX, CTPOUTH TaOIUIIBI HCTHHHOCTH JIJIS JIOTHUECKUX BBIPAKCHU;

PacKpbIBaTh CMBICH MOHSATUN «HCHOJHUTENbY, «AITOPUTM», «IIPOrpaMMay, MOHUMAs Pa3HULLY
MEXy yoTpeOJieHneM 3TUX TEPMUHOB B OOBIIEHHOW peun U B HUHPOPMATHKE;

OIKCHIBATh ANTOPUTM PEIICHUS 3a7aud Pa3IMYHBIMU CIIOcO0aMHu, B TOM YHCIIe B BUAE OJIOK-
CXEMBEI,



COCTABJISATh, BBINOJIHAT BPYYHYHO M Ha KOMIBIOTEpE HECIIOKHBIE aJITOPUTMBI €
UCTIOJb30BAHUEM BETBJICHUI W IUKJIOB JUIA YIPABICHHUS HCIOJHUTENSIMH, TaKMMHU Kak PoOor,
UYepenamka, YepTExKHUK;

HCIOJIb30BaTh KOHCTAHThl W IIEPEMEHHBIE DPA3JIMYHBIX THUIIOB (YUCIIOBBIX, JIOTMYECKUX,
CHUMBOJIbHBIX), @ TAK)KE COZEPIKAIME UX BBIPAXKEHUS, UCIIOJIb30BaTh ONEPATOP MPUCBAUBAHHUS;

HCIIOJIb30BaTh IMPH pa3padOTKE MpOrpamMM JIOTMUECKHUE 3HAUEHUs, ONEpalii U BBIPAXKEHUS C
HUMU;

aHAJIM3UPOBATh IPEAJIOKEHHBIE AJITOPUTMBI, B TOM YHCJIE ONPENENATh, KaKHE pPE3yIbTaTbl
BO3MOJKHBI IIPU 331aHHOM MHOXECTBE MCXOJIHBIX 3HAUYCHUIA;

CO3/1aBaTh U OTJIAXHBATh MPOrPaMMbI Ha OJHOM U3 SI3bIKOB mporpammupoanus (Python, C++,
[Tackane, Java, C#, IlIkonpHbIH ANTOpUTMHUYECKHH SI3BIK), peanu3yIONIre HECIO0KHbBIE aJrOpPUTMBI
00pabOTKM YMCIIOBBIX J@HHBIX C MCIIOJB30BAaHUEM IIMKJIOB M BETBJICHUH, B TOM YHCJIE PEeaIU3yIOLIUe
IIPOBEPKY JEIMMOCTH OJJHOTO LIEJIOT0 YMCIIa Ha APYroe, IPOBEPKY HATYPaJIbHOIO YHMCIIA HA MPOCTOTY,
BbIJIEJIEHUS LIU(P U3 HATYypaJIbHOTO YHCIIA.

K xoH1y 06y4enus B 9 kJacce y o0yuaromerocsi 0yayt copMUpOBaHbI CIEAYIOUINE YMEHUS:
pa30buBaTh 3aJadd Ha TI0J33Ja4M, COCTaBISTh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE
HECJIOKHBIE aJITOPUTMBI C UCIIOJIb30BAHUEM BETBJICHUH, IIUKIIOB U BCIIOMOTATEIHHBIX AJITOPUTMOB JIJIsI
yIpaBJICHUS UCTIOIHUTESIMU, TaKUMH Kak PoOoT, Uepenaika, YepTEKHUK;

COCTABJISITh MU OTJIAXKUBATH MPOTPaAMMBbI, PEAIM3YIONIME THUIIOBBIE AJITOPUTMBI 00PaOOTKH
YHCIIOBBIX TOCJEI0BATEIbHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAacCHBOB (IMOMCK MaKCHMYMOB,
MUHHMYMOB, CYMMBbI WJIM KOJHYECTBA 3JEMEHTOB C 3a/JIaHHBIMM CBOWCTBAaMH) Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, IIIkoapHBIH AIrOpUTMHYCCKH SI3BIK);

pacKpbIBaTh CMBICT TOHATHH «MOJIENbY, «MOJEIUPOBAHME», OMPEIEIATh BUIBI MOJIETEH,
OLICHUBATh aJIEeKBATHOCTHh MOJIETT MOJIEIUPYEMOMY OOBEKTY U LIETISIM MOJICTHPOBAHUS;

WCIIONB30BaTh Trpabl U JEPEBbA [JII MOJCIHUPOBAHUSA CHUCTEM CETEBOM M HMEpaApXHUECKOU
CTPYKTYpPBbI, HAXOUTh KpaTyalimuii myTek B rpade;

BBIOMPATh CIIOCOO MPEACTABICHUS JaHHBIX B COOTBETCTBUH C MOCTABICHHOM 3aa4eil (TabauIbl,
CXeMbl, TpaduKHu, AWArpaMMbl) C HCIOJB30BAHHEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CpPEICTB
00pabOTKH JTaHHBIX;

MCIOJIb30BaTh DJIEKTPOHHBIE TAOMUIBI AN 00pabOTKH, aHalmW3a W BHU3YaIH3aI[MU UYHCIOBBIX
JTAHHBIX, B TOM YHCJIE C BBIICJICHUEM JaMarna3zoHa TaOJHIBl U YIOPSI0UYUBAHUEM (COPTHPOBKOI) €ro
3JIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JIEKTPOHHBIX Ta0IUIaxX (GOPMYIIBI ISl PaCYETOB C UCIOJIB30BAHUEM
BCTPOEHHBIX apudmerndeckux (QyHKUUNA (CyMMUpOBaHHWE U TMOACUET 3HAYCHUN, OTBEYAIOIINX
3aIaHHOMY YCIIOBHUIO, CpeiHee apu(hMeTUIeCcKoe, MOMCK MaKCUMAIbHOTO U MUHUMAIHLHOTO 3HAUYCHHUS ),
abCOMIOTHON, OTHOCUTETILHOM, CMEIIaHHOM aapecalnu;

WCIIOJIB30BaTh AJIEKTPOHHBIE TAOIUIIBI JIJI1 YACIEHHOTO MOJICTUPOBAHUS B MPOCTHIX 3ajadax U3
Pa3HBIX MPEIMETHBIX 00JIacTel;

WCIIOIh30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCH (B TOM UYHCIIE KOMMYHHKAIIMOHHBIE CEPBUCHI,
o0JauHble XpaHWIUIIA JTaHHBIX, OHJIANH-TIPOrpamMMbl (TEKCTOBBIE U TpadUUecKue pPeaaKkTOpPbl, CPeabl
pa3paboTKi)) B yueOHOI U TOBCETHEBHOM J1€ATENBHOCTH;

MPUBOJUTL  TMPUMEPHI  UCIOIB30BaHUS  TEOMH(POPMAIMOHHBIX  CEPBUCOB,  CEPBHCOB
TOCYJapCTBEHHBIX YCIyT, OOpa30BaTeIbHBIX CEPBUCOB MHTepHETa B Yy4eOHOWM M TOBCEAHEBHOM
NeSTEbHOCTH;

WCIIONB30BaTh PA3JIMYHBIE CPEICTBA 3aIIUTHI OT BPEIOHOCHOTO MPOTPAaMMHOTO OOECIIECUYCHHS,
3alUIIaTh MEePCOHATBLHYI0 WH(OPMALMIO OT HECAHKIIMOHWPOBAHHOTO JOCTYMa M €ro MOCIEICTBUN
(pa3rnameHus, TOJIMEHBI, YTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX M COIUATBHO-
TICUXOJIOTHYECKHUX aCleKTOB MCIONIb30BaHUs ceTu VIHTepHeT (ceTeBasi aHOHUMHOCTh, IU(POBOH cres,
AyTEeHTHYHOCTh CyOBEKTOB U PECYPCOB, OMTACHOCTH BPEIOHOCHOTO KOJ1a);

pacrmo3HaBaTh MOMBITKY U MPEIYNPEXKIATh BOBICUCHNUE ce0sl U OKPYKAIOIIUX B JIECTPYKTUBHBIE
1 KpUMHUHAJIbHBIE ()OPMBI CETEBON aKTUBHOCTH (B TOM YHCIIe KHOEpOYJUTHHT, (UIIUHT).



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM
Ne ni/m (uu¢posbie)
NporpaMmMsbI Bcero Kourpoabnbie IIpakTuyeckue
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 Komnprorep — yHuBepcaibHOE yCTPOUCTBO 9 bubnnoreka [HOK
' 00pabOTKH JaHHBIX https://m.edso00.ru/7f41646e
bu6mmoreka [IOK
12 HporpamMel it AanHELe 4 https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
13 Kowmmbiorepibie ceti 2 https://m.edsoo.ru/7f41646e
Hroro mo pazueny 8
Pa3znen 2. TeopeTrudeckue 0CHOBbI MH()OPMATUKH
21 Wudopmanus u nHGopMaImoHHbIE 5 bubnuoreka [IOK
' HPOIIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
22 Tpencranere urpopmatnn o https://m.edsoo.ru/7f41646e
Hroro no paszneny 11
Pa3nen 3. UnopmaumoHHbie TEXHOJIOTUHN
bu6nmoreka [JOK
1 T 1
3 CHCTOBHIE HOKYMEHTH 6 https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2 K 4
3 OMITbIOTEpHAs TpaduKa https://m.edsoo.ru/7f41646e
. bubnuorexa [JOK
: M 1
33 YAPTHMEAHMHHBIC [PEICHTALIH 3 https://m.edsoo.ru/7f41646e
Hroro 1o pasneny 13
PeszepBHoe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubnmoreka [IOK
11 CHCTEMBI CHHCICHHS 6 L https://m.edsoo.ru/7f418516
bubmuoreka [{OK
1.2 i 1
DNeMEeHThI MaTEMaTUYECKOMN JIOTUKH 6 https://m.edso0o.ru/7f418516
Hroro no pazgeny 12
Pa3zgen 2. AnropuT™Mbl U NIPOrpaMMHUPOBaHUE
HcnosHuTENN U aNrOpUTMBI. bubnnorexa [JOK
2.1 10 1
ANropuTMHUYECKHE KOHCTPYKLIUH https://m.edsoo.ru/7f418516
bubnuoreka [{OK
22 F13bIK MPOTPAMMHPOBAHIHS o https://m.edso0.ru/7f418516
bu6nmorexa LIOK
23 AHAIH3 aITOPHTMOB 2 https://m.edso0.ru/7f418516
Hroro no paszneny 21
Pe3epBHOE Bpems 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Koutpoabubie  I[Ipaktudeckue  (uupposbie)
NPOrpaMMsbl Bcero
paﬁOTBI paﬁOTbI 06pa3OBaTeJII)HI)Ie
pecypcsbl
Pa3nen 1. Hudposas rpamoTHOCTH
11 I'moGanbsHas cetp HTEpHET M cTpaTternn 3 Bubmuorexa LHOK
' 0€30MaCHOr0 MOBEIEHHS B HEH https://m.edsoo.ru/7f41a7d0
1.2 Pabora (hopMaImoHHO OCTpaHCTBE 3 bubamorewa LIOK
. Ta B UH MAOUOHHOM IT TPAHCTB
pMatl pocTp https://m.edsoo.ru/7f41a7do0
Hroro no pazaeny 6
Pasjnen 2. Teoperuyeckne 0CHOBbI HH(POPMATUKHU
2.1 MopenupoBaHue Kak METO [TO3HA 8 1 bubamorexa LIOK
. HUPOBaHU MCT ITO3HAHUA
AP A https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny 8
Pa3znen 3. Airoput™Mbl 1 IPOrpaMMHpoOBaHue
3.1 Pazpaborka anro 0 orpa 6 1 bubamorewa LIOK
. T TOPUTMOB U IIpOrpaMm
P HToP POrp https://m.edsoo.ru/7f41a7do0
bubmmoreka LIOK
3.2 2
Ympapaetiie https://m.edsoo.ru/7f41a7do0
Hroro no pasaeny 8
Pasnen 4. UnudgopMannoHHbie TEXHOJIOTHH
Bu6nuoreka [JOK
4.1 1
HEKTPOHHbIE TA0MHLIEI 0 https://m.edsoo.ru/7f41a7d0
4 NudpopmanmoHHble TEXHOJIOTHH B 1 bubmoreka [JOK
' COBPEMEHHOM O0IIIECTBE https://m.edsoo.ru/7f41a7d0
HUroro no pazneny 11


https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJBHOM ITPOT'PAMMBI

7 KJIACC

Kon
MPOBEPSIEMOro
pe3yJibTaTa

1

1.1

IIpoBepsieMble npeaMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbI OCHOBHOIO 0011ero 00pa3oBaHusA

ITo Teme «lludpoBas rpaMOTHOCTHY

[osicHATH Ha puMepax CMBICTT MTOHATHH «rH(DOpMATTHY,
«uH()OPMALIMOHHBIN TIpoIece», «00paboTka WHGOPMAIUUY, «XPAHCHUC
uHGOPMAITUHY, «IIepeada HHPOPMAaIIHI

1.2

[IpuBoaUTH TPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHHs U Tepenayu
nH(GOpPMAIIH, CPABHUBATH MX KOJIHMYECTBEHHBIE XapaKTEPUCTUKU

1.3

14

[Tomydats 1 McIOIB30BaTh HH(HOPMAITHIO O XapaKTEPUCTUKAX MEPCOHATHEHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTaX (IpOIeccop, ONepaTUBHAS MaMsTh,
JIOJITOBPEMEHHAs TIaMSITh, YCTPOWCTBA BBOIa-BBIBO/IA)

COOTHOCHTD XapaKTEPUCTHKH KOMIIBIOTEPA C 3afadyaMi, PEIIaeMbIMH C €ro
IIOMOLIBIO

1.5

1.6

1.7

1.8
1.9

OpueHTHpOBaTbCS B HMEPAPXUYECKOW CTPYKType (ailoBol cuUCTEMBI
(3anmceiBaTh MoNHOE MMl (aiina (karanora), myTh K Qaiiny (karamory) mo
UMEIOILEMYCS OINUCAHUIO (aitnoBoit CTPYKTYpBI HEKOTOPOTO
WHQOPMAITMOHHOTO HOCHTEJIs)

Paborate ¢ (aiioBoli CHCTEMOHl TIEpCOHAJIBHOTO KOMITBIOTEpAa C
UCTIONIb30BaHuEM rpaduueckoro wuHTepdeiica: co3naBath (KONHPOBATh,
nepeMenarb, IMeperMEHOBBIBATh, YAAIATh W apXUBUPOBaTh (Gailnbl |
KaTaJIOTH, UCTIOJIh30BaTh AHTHBUPYCHYIO IIPOrPaMMy)

Hckare nndopmanuro B HTEpHETE (B TOM YHCIIE 10 KIIOYEBBIM CJIOBaM, IO
M300paKeHNI0), KPUTHUECKH OTHOCUTHCS K HaWACHHOW WHQOpMAIHH,
OCO3HaBaTh ONACHOCTh ISl JIMYHOCTH U OOIIecTBA PacIpOCTPAHEHUs
BPEAOHOCHOW  MH(pOpMamuK, B TOM YHUCIE OKCTPEMHCTCKOTO |
TEPPOPUCTHYECKOTO XapaKTepa

[ToHMMAaTB CTPYKTYpY aJIpecoB BeO-pecypcoB

Hcnons3oBath COBPCMCHHBIC CCPBUCHI I/IHTepHeT-KOMMYHI/IKaLII/Iﬁ

1.10

Cobmronats TpeboBaHHMA 0€30MacHON 3KCIUTyaTallMM TEXHHYECKHX CPEICTB
MH(QOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, COONIIOAaTh CEeTEBOH
JTHKET, 0a30Bble HOPMbI MH()OPMAIIMOHHOW 3THKH W MpaBa MpH padboTe ¢
NPUWIOKEHUSIMH Ha JIIOOBIX ycTpolicTBax W B HHTepHere, BBHIOMpaTh
Oe30macHble CTpaTeruy MOBEACHUS B CETH

1.11

2.1

HpI/IMCHSITI) METOAbI Hpoq)HHaKTHKH HETaTUBHOI'O0  BJIMAHHUA  CPECACTB
I/IH(l)OpMaLIPIOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHM Ha 310pOBbC
IIOJIB30BAaTECIIA

[To Teme «TeopeTnieckrue OCHOBBHI HH)OPMATHKI

KomupoBate W nexogupoBaTh COOOLICHMS IO 3aJaHHBIM [PaBUIIaM,
JEMOHCTPHPOBATh MOHWMAaHWE OCHOBHBIX TPHUHIMIIOB  KOAWPOBAHUS
MH()OPMALIMH PA3IUYHON MTPUPOJIBI (TEKCTOBOM, IrpadMueCKOi, ayI1o-)

2.2

2.3

3.1

CpaBHUBaTh JJIWHBI COOOIIEHWH, 3aNMMCAHHBIX B Pa3IUYHBIX ajdaBuTaXx,
OIepHUPOBaTh €AUHULAMH U3MEPEHHsI HHPOPMALIMOHHOTO 00BEMa U CKOPOCTH
nepesavyn JaHHbBIX

OneHuBaTh M CpPaBHUBATh Pa3Mepbl TEKCTOBBIX, IpaQHUUecKHX, 3BYKOBBIX
¢aiinos u Buneodaiinos

ITo reme «MH(DOpMaITMOHHBIE TEXHOIOTHI

HpeZ[CTaBJ'IHTB PE3YJIbTAThI cBoOcH ACATCIIBHOCTU B BUAC CTPYKTYPUPOBAHHBIX
HWJTIOCTPUPOBAHHBLIX TOKYMEHTOB, MYHLTPIMe)IHfIHLIX HpeSCHTaHI/Iﬁ




8 KJIACC

If:)(:)zlliepﬂeMOFO IIpoBepsieMble HPeIlMeTHbIe pe3yabTaThl 0CBOEHHSI 0CHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOIO 001Iero 00pa3oBaHUA
pe3yJjbTaTa
1 ITo Teme «TeopeTrueckrue OCHOBBI HHPOPMATUKI)Y
11 IMosicHsaTh Ha  mpuUMepax  pa3Iuyusi  MEXAY  IO3MIUOHHBIMH  H
' HEIO3UIIUOHHBIMU CHCTEMAaMU CUUCIICHUS

3anuceiBaTh W cpaBHHMBaTh Ilenble uuciaa oT 0 mo 1024 B pasnuuHBIX

1.2 MMO3UIIMOHHBIX CHUCTEMaX CUMCICHHUS (C OCHOBaHWAMH 2, 8, 16), BHITIOIHATH
apudMeTUYeCKUE ONIepaIluy HaJl HUMU

13 PackpriBaTh CMBICH TIOHSATHH «BBICKA3bIBAHUE», «IOTHYCCKAs OIepaItus,
«JTOTUYECKOEC BHIPAKCHUC)
3anuchiBaTh JIOTMYECKUE BBIPAKEHUS C UCIOIB30BAHUEM JIM3BIOHKIIVH,

14 KOHBIOHKUMM M OTPULAHWA,  ONMPE/CNATb  MCTHHHOCTH  JIOTHYCCKHX
BBIPOKCHHUHA, €CITM HW3BECTHBI 3HAYCHWS WCTHHHOCTH BXOISIIUX B HETO
MIEPEMEHHBIX, CTPOUTH TaOJIUIIBI UICTUHHOCTH JUIS JIOTHUECKUAX BBIPAYKEHUH

2 IIo Teme «AATOPUTMBI U IPOrPAMMHUPOBAHUE)
PackpeiBaTh CMBICT TIOHATHH «HUCIIONHUTENDY, «AJITOPHTMY», «IIPOTPaMMay,

2.1 MOHUMas PasHHIy MEXIy yMOTpeOJIeHWEM STHX TEPMHHOB B OOBIICHHOM
peuu u B MHQOpMAaTHKe

29 OnuceiBaTh ITOPUTM PEIICHUS 3alaydl Pa3IMYHBIMH CIOCOOAMHU, B TOM

' YHCIIe B BUAC OJIOK-CXEMBI

23 CocCTaBasATh, BEIIOIHATH prtEHyfo U Ha KOMIIBIOTEPE HECIOKHBIC aJTOPUTMBI
C UCTIOJIh30BAHNEM BETBIICHUH W ITUKJIOB IS YIIPABICHUS UCTIOTHUTEIISIMHU
Hcmonp30BaTh KOHCTAaHTHI W TEPEMEHHBIE PA3HYHBIX THIIOB (YUCIIOBBIX,

2.4 JIOTUYECKHUX, CHUMBOJBHBIX), a TaKkKe COJACPXKaIlle WX BBIPAKEHUS,
WCIIOJIB30BaTh ONEPATOP MPUCBAUBAHUS

o5 Hcnonp30BaTh Tpu pa3pabOTKE MPOrpamMM JIOTHYECKUE 3HAYCHUS, OTepalud
1 BBIPQXKEHUS C HUMHU

26 AHaIM3UPOBaTh MPEI0KECHHBIC AJITOPUTMBI, B TOM YHUCIIC onpez[en;ITb,v Kakne
pe3yJbTaThl BO3MOXKHBI TIPY 33J]aHHOM MHO)KECTBE MCXOJIHBIX 3HAUCHUH
Co3nmaBaTh ¥ OTJIAXHBATH OPOrpaMMbl  HAa  OJHOM M3  SI3BIKOB
nporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHblid
Anropurmudeckuii  SI3pIK), pealM3yIoNIHe  HECIOXKHBIE  alTOPUTMEI

2.7 00pabOTKN YHMCIOBBIX JAHHBIX C HCIOJIB30BAaHUEM ITMKJIOB M BETBJICHUH, B

TOM 4YHCJIE PEIU3YIOLIUE MPOBEPKY IETUMOCTH OJHOIO LEJNOro 4Yuciia Ha
Jpyroe, MPOBEPKY HATYPaJIbHOTO YHCJIA HA MPOCTOTY, BBIIEJIECHUS HU(p U3
HaTypaJIbHOTO YUCIIA




9 KJIACC

Kon
MPOBEPSIEMOro
pe3yJbTarTa

1

11

IIpoBepsieMble npeaMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOI
o0pa3oBaTebHOM MPOrpaMMbI OCHOBHOIO 0011ero 00pa3oBaHuA

ITo Teme «lludpoBas rpaMOTHOCTHY

Hcnonp30BaTh  COBpEMEHHBIE  HHTEPHET-CEPBHUCH (B TOM  4HCIe
KOMMYHHMKALIMOHHBIE CEPBUCHI, OOJayHble XpaHWIMIIA JAHHBIX, OHJIAWH-
NporpaMMsbl (TEKCTOBBIE W rpaduvecKkue pelakTopbl, cpelasl pa3paboTKH) B
y49eOHO! ¥ TIOBCETHEBHOM NI TEIbHOCTH

1.2

13

14

[IpuBoauTS TpPUMEpPH HWCMOIB30BAaHUS TeOMH()OPMAITMOHHBIX CEpPBHCOB,
CEPBHICOB TOCYApPCTBEHHBIX YCIIyT, 00pa30BaTeNbHBIX cepBrCcOB HTEpHETA B
y4eOHOU U MOBCEHEBHOM JIEATEIILHOCTH

Ucnonp3oBaTh  pa3NuMyHbBIE  CpPENCTBA  3allUTBI  OT  BPEIOHOCHOTO
NpOrpaMMHOrO O0ecIieueH s, 3allMaTh NEePCOHATBHYI0 HH()OpMAIHIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTylla ¥ €ro MOCIEACTBHH (pasriiamieHus,
HOAMEHBI, yTpPaThl MaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHYECKHX U
COLMANILHO-TICHXOJIOTUYECKUX AacleKTOB HCIOJIb30BaHusl ceTh VHTepHeTr
(cereBass aHOHMMHOCTh, LU(POBOH CIem, AyTEHTHUYHOCTh CYOBEKTOB U
pPecypcoB, OITACHOCTh BPEJIOHOCHOTO KOJIa)

Pacrio3HaBaTh MOMBITKH M IPEAYNIPEKIATh BOBICUCHUE Ce0S U OKPYIKAIOIINX
B JICCTPYKTHBHbIE U KPUMHHANbHBIE (OPMBI CETEBOM aKTUBHOCTH (B TOM
qrcie KuOepOyIUTHHT, (QUILIIHT)

2.1

ITo Teme «TeopeTrueckrue OCHOBBI HHPOPMATUKI)Y

PackppiBaTh CMBICT TIOHATHH «MOJIEIbBY», «MOJEIUPOBAHUE», OIPEIEIATH
BUJIBI MOJICJICH, OLICHUBATh aJICKBATHOCTh MOJICIIH MOJACIUPYEMOMY OOBEKTY
U LEJSIM MOJICTTUPOBaHHUS

2.2

Ucnonp3oBath rpadsl U AepeBbsl Ui MOACIHPOBAHUS CHUCTEM CETEBOU U
HEePapXUUECKON CTPYKTYPbI, HAXOUTh KpaTyallnid myTh B rpade

[lo Teme «ANTOPUTMBI U IPOrPAaMMHUPOBAHHE

3.1

3.2

Paz0OuBath 3aauu Ha noA3agavd, COCTABJIATH, BBIIIOJHATL BPYYHYHO W Ha
KOMIIBIOTEPEC HECIOXKHBIC AJITOPUTMBI C UCTIOJIb30BAHUCM BeTBHeHHﬁ, IIUKJIOB
1 BCIIOMOTI'aTCJIbHBIX aJITOPUTMOB IJId YIIPABJIICHUSA UCIIOJIHUTCIIAMUA

CocTaBisITh M OTJIAXKHUBATH MPOTPAMMEI, PEATH3YIOIINE THIIOBBIE aJTOPUTMBI
00pabOTKM HYHCIOBBIX IOCIEA0BATENILHOCTEH WIM OJHOMEPHBIX YHCIIOBBIX
MaccuBOB (IIOMCK MAaKCHMYMOB, MHHHUMYMOB, CyMMbl MM KOJIMYECTBa
3JIEMEHTOB C  3aJaHHBIMH  CBOHCTBaMH) Ha OJHOM H3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbiid
Anropurmudeckuid S3bIk)

[To Teme «MTHPOpPMAITMOHHBIE TEXHOJIOTHH)

4.1

4.2

Br16upats criocob mpencTaBieHus TaHHBIX B COOTBETCTBUH C MOCTABICHHOM
3agadedl (TaOmuupl, cXeMmbl, TpadukH, OUarpaMMbl) C HCIOJB30BAHUEM
COOTBETCTBYIOIIMX MTPOTPAMMHBIX CPEACTB 00PaOOTKH JAHHBIX
Ucnonb30BaTh BIIEKTPOHHBIE TaOIMOBl Ui OOpabOTKH, aHaiu3a |
BU3yaJM3allii YUCIIOBBIX JIAHHBIX, B TOM YHCJE C BBIJICIICHUEM JHUara3oHa
TaOJIMIIBI U YIIOPSAOYMBAHUEM (COPTHPOBKON) €TO IIIEMEHTOB

4.3

Co31aBaTh ¥ IPAUMEHSTH B AJIEKTPOHHBIX TaOiHIax (OPMYIIbI Uk pacu€ToB ¢
MCIOJIb30BaHUEM BCTPOCHHBIX apUPMETHUECKUX GYHKIHNA (CyMMHPOBAHHUE H
MoACYET 3HAUCHUM, OTBEYAIOIIMX 3alaHHOMY  YCJIOBHIO, CpelIHee
apl/l(i)MeTI/IT-IeCKOC, IIOUCK MAKCHUMAJIBHOI'O WU MHUHHUMAJIBHOTI'O 3HaquI/I$I),
a0COJIFOTHOH, OTHOCUTEJILHOU, CMEIIAaHHOM aJipecaluu

4.4

Hcnonws3oBaTh OJICKTPOHHBIC Ta6HI/IHBI IJI1 YHUCJIICHHOTO MOJICIIUPOBAHUA B
IMMPOCTHIX 3aaavax U3 pa3HbIX NPCAMETHBIX obOmacreit




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

[{udpoBasi rpaMOTHOCTH

11

1.2

KomneioTep — yHUBepcalibHOE BBIYUCIUTEIBHOE YCTPOMCTBO, padoTaroliee o
nporpamme. THUIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPBI,  CYNEpPKOMIbIOTEpbl. MoOunbHble  ycTpoicTBa.  TexHuka
0€30I1aCHOCTH U MpaBMiia paboOThl HA KOMIIBIOTEpPE

OcHOBHbIE KOMIIOHEHTBI KOMIIbIOTEpa W UX Ha3HadyeHuwe. [Ipoueccop.
OnepaTuBHas M JOJIOBpPEMEHHas MaMmsATb. YCTpPOWCTBA BBOJAA U BBIBOJA.
CeHCOpHBII BBOJI, JaTYUKH MOOMJIBHBIX YCTPOHCTB, CPEeACTBA OMOMETPUYECKOM
ayTeHTH(UKAITIT

13

14

1.5

1.6

Hcropus pa3BUTHs KOMIBIOTEPOB M IporpamMmHoro otecrneuyenus. Ilokonenus
KOMITIBIOTCPOB. COBpeMeHHbIe TCHACHII NN Pa3sBUTUA KOMITIBIOTCPOB.
Cynepxomnsrotepsl. Ilapamnenshele Beruucienus. IlepcoHanbHbIil KOMIBIOTED.
[Ipoueccop M ero XxapakTepuCTHKU (TaKToBash YacToTa, pa3psIHOCTB).
OneparuBHasg naMaATh. JloaroBpeMeHHasi maMsTh. Y CTpPONMCTBA BBOJA M BBIBOJA.
O0bEM XpaHUMBIX JaHHBIX (OIEpaTUBHAS MaMATh KOMIIBIOTEPA, )KECTKUN TUCK U
TBEPJOTENbHbIM HAKONUTENb, IOCTOSHHAs NaMATh cMapT(oHa) M CKOPOCTb
A0CTYyIIa U1 pa3siiIniHbIX BUAOB HOCHTEICH

[IporpamMHOe  oOecrieueHne  KommbloTepa. [IpukiagHOoe  MporpaMMHOE
obecrieueHue. Cucremnoe MIPOrpaMMHOE obecnieueHue. Cucremsl
nporpamMupoBanus. [IpaBoBas oxpaHa mporpamMM M JaHHBIX. becruiaTHble U
YCIIOBHO-0OeCTUIaTHBIC TTporpaMMbl. CBOOOIHOE MPOTrpaMMHOE 00eCTIeUeHNE

@aiinel ¥ nmanku (karanoru). Tumbl daiinoB. ColicTBa (aiiinoB. XapakTepHble
pasmepsl (paiiiioB pa3iMYHBIX TUIOB (CTpaHUIA TEKCTa, 3JEKTPOHHAs KHUTa,
¢dororpadusi, 3aruch NECHU, BUJCOKIINI, TOTHOMETPAKHBIN (PUITBEM)

[punnunsl noctpoenus ¢ainoBbix cucteMm. llonmHoe wums ¢aiina (nmankw,
kartasiora). ITyTe k ¢aitny (nmanke, kataaory)

1.7

daiinoBblii MeHekep. PaboTta ¢ daiinamu u mankaMmu (karajaoramu): co3faHue,
KOTIMPOBAaHUE, TIepeMeIeHHe, MePEeUMEHOBaHNE W yaaieHue (ailioB M Tarmox
(xaraznoroB). [Touck (haitnoB cpeacTBaMu oneparMOHHON CUCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Mcioabp30BaHue mporpaMm-apxXmuBaTopoB

1.9

KommnbrotepHbie BUPYCHI U ApYyrve BPELOHOCHBIE IporpaMmsl. [Iporpammer s
3aIlUTHI OT BUPYCOB

1.10

1.11
1.12

O0benunenne koMmnboTepoB B ceTb. Ceth MHTepHET. BeO-cTpanuia, Be6-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbeie cuctemsl. I[lonck
UHPOPMALIMK 10 KIIOYEBBIM CJIOBaM M MO H300paxeHH0. J{0CTOBEpHOCTh
uH(popMalnu, noiaydeHHon u3 Marepuera

CoBpeMeHHBIE CEPBUCHI MHTEPHET-KOMMYHHKAIIUN

CereBoil 3THKET, 6a30BbIe HOPMBI HH(DOPMALIMOHHOM 3TUKH U IpaBa MpH padoTte
B cetu MHTepHer. Ctpateruu 6ezomacHoro nosejeHus B iHTepHere

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

2.2

WNndopmanus — 0THO U3 OCHOBHBIX MOHATHI coBpeMeHHO Hayku. Hpopmanms
KaK CBEJCHMS, MpelHa3HaYCHHbIE JIIsl BOCIPUSTHUS YEJIOBEKOM, M HMH(OpManus
KaK JJaHHbIe, KOTOPbIe MOTYT ObITh 00pab0TaHbl AaBTOMAaTU3MPOBAHHON CUCTEMOM
JIucKpeTHOCTh JTaHHBIX. BO3MOKHOCTH ONMHMCAHUS HENPEPHIBHBIX OOBEKTOB U
IPOIIECCOB C TMOMOIIBIO JTUCKPETHBIX JNaHHBIX. MH(OpMamoHHble Mpoueccs —
IPOLIECCH, CBSI3aHHBIE C XPaHEHHUEM, IPE0Opa30BaHUEM U Nlepeaueii TaHHbIX




2.3

2.4

CumBon. Andasur. MomHuocth andaBurta. PazHooOpasue sI3bIKOB U ali(haBUTOB.
EcrectBennbie u (opmanbHble s3bIKA. AN(aBUT TEKCTOB Ha PYCCKOM S3bIKE.
JBonunsblii andaBut. KoamdecTBO BCEBO3ZMOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIHIA)
(UKCUPOBAaHHON JIWHBI B ABOMYHOM andasute. [IpeodpasoBanue r060T0
anaBuTa K ABOMYHOMY. KONHMYeCcTBO pa3invHbIX CIOB (PMKCHPOBAHHOH JTUHBI B
andaBute onpeaenéHHON MOIITHOCTH

KomupoBanue cuMBOJIOB OJTHOTO angaBuTa C TOMOIIBIO KOJOBBIX CIIOB B JPYTOM
andaBuTe, KOJI0Bas TaOJINIA, IEKOTUPOBAHUE

2.5

2.6

2.7

JBonunblii kox. IlpencraBieHue AAaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JBOMYHOM ali(haBUTE

HNudpopmannoHHbiii 00bEM JaHHBIX. BUT — MMHHUMalIbHAs €AMHHULA KOJIWYECTBA
uH(OpMAaLIUU — ABOWYHBIN pa3psn. bait, kumoOaiit, MmerabaiT, rurabaut
CkopocTh mepefaud JaHHbIX. EJMHUIBI  CKOPOCTH IEepefayd  JIaHHBIX.
Hckaxxenue nHpopMaly npu nepeaaye

2.8

2.9

2.10

2.11

KonupoBanue texcroB. PaBHomepHbIil koa. HepaBHomepHbiii kon. KogupoBka
ASCII. BocemuOutHble komupoBku. llonsitue o xomupoBkax UNICODE.
JexonupoBaHnue  COOOIIEHUWH C  HCIOJB30BAHUEM  PAaBHOMEPHOTO U
HEpaBHOMEPHOTO Koja. MHpopMannoHHbIH 00BEM TEKCTa

OOmee mnpencraBieHue O LU(GPOBOM TMPEICTABICHHH AayIWOBH3YyalbHBIX U
JIpYTHX HenpepblBHBIX JaHHbIX. Konmuposanme nBera. LlBeToBble Mozenu.
Monens RGB. I'mybuna xonupoBanus. [lamutpa

PactpoBoe u BekTOopHOE mpeicTaBieHue wuzoOpaxeHuil. Ilukcens. Ounenka
UHPOPMALIMOHHOTO  00bEMa  rpauyeckux  JaHHbIX  JUIsI  PacTpOBOIO
HN300paKCHUS

KonmnpoBanue 3Byka. PaspsaaHocTe M yactora auckperuszanuu. KoamdecTsBo
KaHajnoB 3anucu. OILleHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBSA3aHHBIX C
IPEJICTAaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailiioB

HNHdopMalnoHHbIE TEXHOJIOTHH

3.1

3.2

TexkcToBBIE TOKYMEHTHI U UX CTPYKTYpPHBIE SJIEMEHTHI (CTpaHuIa, ab3aill, CTpoka,
CJIOBO, CHUMBOJ)

TekcToBbI mIpolleccCOp — HMHCTPYMEHT CO3JAaHMS, PEIAKTUPOBAHUA W
dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

3.4

PenaktupoBanue Ttekcra. CpoiictBa cumBosioB. Hlpudrt. Tumsr mpudron
(pyOnenble, c 3acedykamu, MOHoOWIMpHUHHBIE). [lomyxupHoe u KypcHBHOE
Hauepranue. CBoiicTBa a03aleB: TIpaHUIbl, a03alHBIH OTCTYI, HWHTEpBal,
BbIpaBHUBaHKE. CTUIIEBOE (pOpMATUPOBAHNE

CrpykrypupoBanue uHGOpMaluu C MOMOIIbIO CHUCKOB U TaOmIuIl.
MHoroypoBHeBble cTUCKH. [loOaBiieHre TabIuI] B TEKCTOBbIE JOKYMEHTHI

3.5

BceraBka n3o0pakeHHH B TEKCTOBbIE JTOKyMEHTHl. OOTekaHHe H300paKeHUI
TEKCTOM. BKiIroueHune B TEKCTOBBINM JOKYMEHT AuarpamMmm u ¢Gopmyi

3.6

3.7

3.8

[TapameTpsl cTpanuubl, HyMmepanus crpaHul. JlobaBieHne B JOKYMEHT
KOJIOHTHUTYJIOB, CCBIJIOK

IIpoBepka mpaBonucanus. PaccraHoBka mepeHOCOB. ['0JI0COBOI BBOJ TEKCTA.
OnTnueckoe pacrnozHaBaHue Tekcra. KomnbroTepHslil nepeBo. Mcnonbs3zoBaHue
cepBucOB ceTu MuTepHeT 1t 00paboTKH TeKCTa

3HAKOMCTBO €  rpauuecKUMH  pefakTopamMu.  PacTpoBble  pHUCYHKH.
Hcnonp3oBanue rpaguyeckux NpUMHUTHBOB

3.9

Onepauyu penakTHpoBaHUsl TpadUUecKHX OOBEKTOB, B TOM YHCIE IHU(POBBIX
dororpadumii: M3MeHeHHE pa3Mmepa, 00pe3Ka, IMOBOPOT, OTpaKeHHE, padoTa ¢




oOmacTsiMu  (BbIJIETICHHE, KONMUPOBAHME, 3aJIUBKA I[BETOM), KOPPEKIWs IIBETA,
SIPKOCTH ¥ KOHTPACTHOCTH

3.10

3.11

Bekropnass rpaduxa. Co3gaHue BEKTOPHBIX  PHUCYHKOB — BCTPOCHHBIMU
CpPEICTBAaMU TEKCTOBOTO IMpOIeccOpa WM JPYruxX HporpamMMm (MPHIIOKEHU).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

[TonroroBka MynbTHMEIUWHBIX mpe3eHTanwii. Crmaiin. JloGaBineHue Ha Claif
TeKcTa U n3o0paxkeHuil. PaboTa ¢ HeCKOIbKUMU cllaiiiaMu

3.12

8 KUIACC

Koxa
1

11

1.2

13

JloGaBiieHne Ha claiij] ayTMOBU3YyaIbHBIX TAHHBIX. AHUMaIUs. [ urmepcchuiku

IIpoBepsieMblii 31eMeHT cOepPKAHUA
Teoperuueckre 0CHOBBI HH()OPMATHKH

HCHO3I/II_II/IOHHLIC 1 IMO3HMIMOHHBIC CUCTEMbI CHHCIICHHA. Aﬂ(l)aBI/IT. OcHoBanue.
PaSBépHYTaSI cbopMa 3aIMcu 4ucia. HepeBOI[ B JACCATHYHYIO CUCTECMY YHCCII,
3aIlIMCAaHHBIX B APYTUX CUCTEMAX CHHUCIICHUA

PumMmckag cucremMa cuucieHus

JBonunas cuctema cuncienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuuciieHusi. BocemepuyHas cucrema curcienus. [lepeBon
YHUCeNl U3 BOCBMEPHYHON CHCTEMbl B JBOWYHYIO M JECATHYHYIO CHUCTEMBI U
obOparHo. IllectHamuarepuuHas cucrema cuucieHus. [lepeBon uywcen wu3
HICCTHAIATCPUIHON CHUCTEMBl B JIBOUYHYIO, BOCBMEPHUYHYIO M JCCATHUYHYIO
CHCTEMBI U OOpaTHO

14

1.5

Apudmernueckue onepaluy B ABOUYHONW CUCTEME CUUCICHUS

Jlormueckne  BhICKa3bIBaHMA.  Jlormdyeckme  3HAYCHUS  BBICKA3BIBAHUIA.
DJIeMEHTapHblE M COCTaBHBIE BBICKA3bIBAHMS. JlorMueckue ornepanuu: «u»
(KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «WIN» (JIM3bIOHKIUS, JIOTUYECKOE
CIIOXKEHHE), «He» (Jorudeckoe oTpuianue). [Ipuoputer noruueckux omneparui.
OrmpesesieHe WCTUHHOCTH COCTABHOTO  BBICKA3bIBAaHUS TP HM3BECTHBIX
3HAYEHUSIX UCTUHHOCTU BXOJSIINX B HETO 3JIEMEHTAPHBIX BBHICKA3bIBAHUN

1.6
1.7

2.1

2.2

Jlornueckue BBIPA’KCHU . HpaBI/ma 3aIlliCHU JIOTHYCCKUX BLIpaH(eHHﬁ. HOCTpOCHI/Ie
Ta6J'II/III HCTHHHOCTH JIOTHYCCKHUX BI)Ipa)KeHI/Iﬁ

Jlormueckue IeMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMH KOMITBIOTEpA
ANTOPUTMBI U IPOTPAMMHUPOBAHHE

[Tonsatue anroputrma. HcnomHuTenu anropuTMoB. AJNTOPUTM Kak IJIaH
YIIpaBJICHUA UCIIOJIHUTCICM

CaoiicTBa anroputma. CrocoObl 3alucu aJropuT™Ma (CIOBECHBIH, B BUJIE OJIOK-
CXEMBI, IPOrpaMma)

2.3

2.4

2.5

AnropurMuueckue KOHCTpyKUuH. KoHCTpykius «cinenoBaHuey. JIMHEWHbIN
anroput™M.  OrpaHWYeHHOCTh  JIMHEHHBIX  aJIrOPUTMOB:  HEBO3MOXHOCTh
IIPEyCMOTPETH 3aBUCUMOCTD ITOCJIE0BATEIBHOCTHU BBIMOIHAEMBIX AEUCTBUN OT
MCXOJIHBIX JTAHHBIX

KoHncTpykiusi «BeTBieHHe»: MOjHas W HenoiHas ¢GopMbl. BeimonHeHue u
HEBBINOJIHEHHUE YCIOBUSI (MICTUHHOCTD U JIO)KHOCTH BbICKa3biBaHus). [IpocTeie u
COCTaBHBIE YCIOBUS

KoHcTpyknus «IIOBTOpEHHME»: LMKIBI C 3aJaHHBIM YHCIOM IOBTOPEHHM, C
YCJIOBUEM BBIIIOJIHEHUs, C IEPEMEHHOM LMK

2.6

PazpaboTka mms ¢GopMambHOTO WCTHOJHUTENS alrOpuTMa, MPUBOIAIIETO K
TpeOyeMOMy pe3ynbTaTy MpPU KOHKPETHBIX HCXOJHBIX NaHHBIX. Pa3paboTka




HECJIO)KHBIX QJITOPUTMOB C HCIOJb30BAHMEM LHKIOB W BETBICHHUU JUISA
ynpaBieHus (QOpMaJIbHBIMH HCHOJHHUTEISIMU. BBINOTHEHHE alropuTMOB
BPYYHYIO M Ha KoMIbtoTepe. CHHTakcHYeCcKHe U Jornueckue omuoku. OTkassl

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuueckuit S3pik). CucremMa mnporpaMMHUpPOBAaHUS: PEIAKTOpP TEKCTa
IIPOrpaMM, TPAHCISITOP, OTJIATUYUK

2.8

2.9

[lepemennast: Tun, wums, 3HaueHue. llenble, BeLIECTBEHHbIE M CHUMBOJIBHbBIE
IIEpEMEHHbIE

Omnepatop mnpucBamBaHus. Apu]MeTHUECKHEe BBIPAKEHUS M TOPSIIOK HUX
BbIurciaeHus. Onepanyy ¢ LeabIMU YUCIaMU: LEJIOYUCICHHOE JEJIEHUE, OCTaTOK
ot peneHus. IIpoBepka 1eauMOoCTH OTHOTO LIEJIOT0 YUCIIa Ha IPYroe

2.10

2.11

BerBnenus. CocraBHble YyClOBUSA (3allUCh JIOTMUECKHUX BBIPRKEHUNH Ha
M3Yy4aeMOM S3bIKE IporpaMMupoBanus). Haxoxienne MUHUMyMa 1 MakCUMyMa
U3 JABYX, TPEX U YETHIPEX uncen. PelieHrne KkBaapaTHOrO ypaBHEHUS, UMEIOILETO
BELIECTBEHHbIE KOPHU

,Z[I/Ia.HOFOBaH OoTJIaJlKa IMporpaMm: MomaroBO€ BBIITOJIHCHHUE, IIPOCMOTP 3HAYCHHI
BCJINYHH, OTJIAJOUYHBIN BBIBO/, BBI60p TOYKH OCTaHOBaA

2.12

2.13

Lukn ¢ ycnosuem. Anroput™ EBkinaa uis HaxoxIeHHsS HanOOJIbIIETo 00Iero
JeUTeNs IBYX HaTypaJbHBIX uncell. Pa3OueHne 3amucu HaTypajabHOTO YHCiia B
NO3UIIMOHHOM CHCTEME C OCHOBaHHMEM, MEHbIIMM Wiu paBHeM 10, Ha
OTJeNbHBIC ITH(PBI

[Mukn ¢ mepeMeHHON. AJITOPUTMBI IPOBEPKHU ACIUMOCTH OJHOIO LIEJIOr0 Yucia
Ha JIpyroe, IpOBEPKU HAaTYPAJIbHOI'O YHCiIa Ha IPOCTOTY

2.14

OO0paboTka CHUMBOJBHBIX HaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEpPEMEHHBIE.
[MocumBonpHas 00paboTka cTpok. [ToAacu€T 4acTOThl MOSBICHHUS CHMBOJA B
cTpoke. Berpoennsie hyHKIMU At 00pabOTKU CTPOK

2.15

OmnpeneneHne BO3MOXHBIX pPE3ylIbTaTOB pabOThl alropuT™Ma MHpH 33JaHHOM
MHO’KECTBE BXOJHBIX JaHHBIX, ONPEIECICHHE BO3MOXHBIX BXOIHBIX JaHHBIX,
IPUBOSAIINX K JAHHOMY PE3YJIbTaTy

9 KIIACC

Kona
1

11

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA

Hudposas rpamoTHOCTH

I'mo6ansnast cerp Wutepuer. IP-ampeca y3noB. CereBoe XpaHEHHUE JTaHHBIX.
Metoabl HHIUBUAYATFHOTO U KOJUIEKTUBHOTO pa3MelleHHs] HOBOW MH(pOpMaluy B
Wntepuere. bBompmme panHble (MHTEPHET-TAHHBIE, B YaCTHOCTH JIaHHBIC
COIIMAJIbHBIX CETeH)

1.2

[lonartue 06 wuHpopManoHHONH Oe30macHOCTU. YTPOo3bl HHGOPMALMOHHOM
0€30MacHOCTH MPH paboTe B TJIOOATBHON CETH U METOJIBI MPOTHUBOJACHCTBUS HIM.
[IpaBuna Ge3omacHoOi ayTeHTHU(HUKAIMU. 3aliuTa JIUYHOH MH(GOPMAIMU B CETH
Nurepuer. be3zomacHeie  cTparerun  TOBedeHHS B ceTd  VIHTEpHeT.
[IpenynpexxaeHne BOBICUEHUS B JECTPYKTHBHbIE U KPUMMHAIbHbIE (DOPMBI
CETeBOM aKTUBHOCTH (KHMOepOyJITMHT, GUIIUHT U Ipyrue Gopmbl)

1.3

Buner nestensHoctn B MHTepHeTe. MHTEpHET-CEpBHUCHI: KOMMYHUKAIIMOHHBIE
CEpBHCHI (IMOYTOBAs CIyk0a, BHI€O-KOH(PEPEHI-CBSI3b U JIPYTHE), CIPABOUYHbIE
CIy’)KOBbl (KapThl, paclucaHus M JIpyTue), IOHCKOBbIE CIYXOBI, CIIy>XKOBI
OOHOBJIEHHSI TPOTPaMMHOI0 obecriedeHust u Jpyrue ciayx0bl. CepBUCHI
rocygapcTBeHHbIX — ycuyr. OOmaynble xpaHwiuimia jgaHHbIX.  Cpenctsa
COBMECTHOM pa3paboOTKM JOKYMeHTOB (omHmaitH-oducer). IIporpammuoe




obecrieueHne Kak BeO-CepBHUC: OHJIAMHOBBICE TEKCTOBBIE M Tpaduueckue
pPEeNaKTOPBI, Cpebl pa3pabOTKH MPOTPaMM

Teoperuueckue OCHOBBI HH()OPMATHKH

2.1

2.2
2.3

2.4

2.5

2.6

Mogenb. 3amaum, perraeMble ¢ MOMOINBIO MojaenupoBanus. Kiaccudukanmm
mojenell. MartepuanbHbple  (HaTypHble) W MH(OPMAIMOHHBIE  MOJEIH.
HenpepeiBHble 1 guckperHeie monenu. Mmuranmonnesle Mozenu. Hrpossie
mogenu. OneHKa COOTBETCTBHSL MOJEIU MOJCIUPYEMOMY OOBEKTY U LEJIM
MOJIEJTUPOBAHUS

Tabmuunbpie Moaenu. Tabauia Kak IpeCTaBICHUe OTHOIICHUS

ba3er nmannHpix. OTOOp B TabiMIle CTPOK, YAOBJICTBOPSIONIUX 3aJaHHOMY
YCIJIOBHIO

I'pad. Bepmmnua, pebpo, myts. OpHEHTUPOBAHHBIE W HEOPUEHTHPOBAHHBIC
rpadsl. JlnuHa (Bec) peOpa. BecoBas marpuma rpada. [JnuHa myta Mexmy
BepimmHamMu rpada. [Touck ontumansHOro mMyTH B rpade. HavanbHas BeprimHa
(MCTOYHWK) W KOHEYHas BepIIMHA (CTOK) B OPHEHTUPOBAHHOM Tpade.
Brrurcnenue komdecTBa MyTei B HAITPABJICHHOM alIUKJINYECKOM rpade

HepeBo. Kopens, Bepmmna (y3en), jquct, pedpo (ayra) aepesa. Bricota nepea.
[TonnepeBo. Ilpumepsl wucnosnb3oBaHusi JepeBbeB. Ilepebop BapuaHTOB ¢
MIOMOIIBIO JIepeBa

[lonatue wmaTemaTHyeckoM MoAenHW. 3ajaud, periaeMble C  [OMOIIBIO
MaTeMaTHUYECKOTO (KOMITBIOTEPHOTO) MOJICTTHPOBAHHUSI. Otnuuune
MaTeMaTHYECKOM MOJEIM OT HAaTypHOH MOZETM H OT  CJIOBECHOTO
(JIuTepaTypHOro) ONUCcaHus 00bEKTa

2.7

Oranbl KOMIIBIOTEPHOTO MOJIEIMPOBAHUSA: TOCTAHOBKA 33/a4M, HOCTPOCHHE
MaTeMaTUYeCKOl  MOJenu, IporpaMMHas — peaju3anusi, TECTUPOBAHUE,
IPOBEICHUE KOMIIBIOTEPHOI'O 3KCIIEPUMEHTa, aHajlu3 €ro pe3ylbTaToB,
YTOYHEHHE MOJIETN

AJNTOpUTMBI U TPOTPaMMUPOBAHUE

3.1

Pa30uenne 3aga4d Ha I1oA3aaadu. CocrapieHue AITOPUTMOB U IpoOrpamm C
HUCIIOJIB30BaHHUECM BGTBHCHHﬁ, IUKJIOB M BCIIOMOI'aTCJIBHBIX aJITOPUTMOB JJIA
YHpaBJICHUA UCIIOJHUTCICM HUJIN APYTUMHA UCTTIOJHUTCISAMU

3.2

TaGnuunble BenuuuHbl (MaccuBbl). OgHOMepHble MaccuBbl. CocTaBiieHHE U
OTJIaJIKa TPOrpamMM, pPEAM3YIONIMX THUIOBBIE  AJITOPUTMBI  00pPabOTKH
OJTHOMEPHBIX YHCIJIOBBIX MAacCHBOB, Ha OJAHOM M3 S3BIKOB IPOTrPaMMHUPOBAHMS
(Python, C++, TIlackanb, Java, C#, IlkonbHblii AJropurMuueckuii SI3bIK):
3al0JIHEHHE YHCIOBOTO MAacCHBa CIy4yallHBIMM YHMCIaMH, B COOTBETCTBHUU C
dopmynoit wim myTéM BBOJA YHCEN, HaXOXKIEHHE CYMMBI 3JIEMEHTOB MacCHBa,
JUHEWHBIA IOUCK 33JJaHHOTO 3HAYEHHs B MACCHUBE, MOJICUET JIEMEHTOB MAaCCUBA,
YIIOBJIETBOPSIIOIIMX ~ 33JaHHOMY  YCJIIOBHIO, HaXOXIEHHE MHHUMAIBHOTO
(MakcuMaJIbHOTO) 3NIeMeHTa MaccuBa. COpTUPOBKA MaccHBa

3.3

O6pa60T1<a INOTOKAa JAaHHBIX: BBIYUCICHUC KOJIMYCCTBA, CYMMBI, CPCIAHETO
apI/I(i)MeTI/ILIeCKOFO, MHHHMAJIBPHOI'O M MAaKCHUMAJbHOI'O 3HAYCHUSA OJJICMCHTOB
MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCIIOBHIO

3.4

Vnpasnenue. Curnan. O6paTtHas cBs3b. [loyueHue CHUTHaJIOB OT IU(PPOBBIX
MaTYMKOB (KacaHMs, pacCTOSIHMS, CBeTa, 3Byka M jpyroro). Ilpumepst
UCTOJIb30BaHUSl NPUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIpPaBICHUA
TEXHUYECKHUMHU YCTPOWCTBaMH, B TOM uuciie B poOoroTexHuke. IIpumepsr
POOOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIPaBIEHUS JBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUS aBTO3aBOJA, ABTOMAaTH3UPOBAHHOE YIPABIIECHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAs CHCTE€Ma YIIPABICHHWS TPAHCIOPTHBIM




CPEICTBOM U JAPYTHUE CUCTEMBI)

HudbopmalinoHHbIE TEXHOJIOTUN

4.1

4.2

4.3

4.4

[Tonsitie 00 S7EKTPOHHBIX TabiuIax. TUMBI JaHHBIX B sYEWKaX SJIEKTPOHHOM
tabmuipl. PenaktupoBanue u popmatupoBanue tabnun. BerpoeHnsie GpyHKIuM
JUIS TIONCKa MaKCMMyMa, MUHMMYMa, CYMMBI U CPEIHETO apu(pMETHUYECKOTO.
CopTupoBKa [aHHBIX B BBIJCICHHOM Juana3oHe. lloctpoeHue auarpamm
(rucrorpamMma, KpyroBas auarpaMma, TOYeYHas jauarpamma). Bwibop Tumna
JMarpaMMbl

[Ipeo6pazoBanue popmyn npu komupoBaHuu. OTHOCUTENNBbHAS, a0COTIOTHAS U
CMEIIaHHAs a/Ipecaius

YCIOBHBIE BBIUMCICHHS B 3JIEKTPOHHBIX TaOnumax. CyMMUpOBaHUE U MOACUET
3HAYCHHM, OTBEYANOIIMX 3aJaHHOMY ycioBHI0. O0paboTka 00X HAOOPOB
TaHHBIX. UnCcIeHHOE MOICTMPOBAHUE B SJICKTPOHHBIX TaOIHIIaxX

Posp mH(OPMAIIMOHHBIX TEXHOJOTHHA B Pa3BUTHM SKOHOMUKHA MHpPA, CTPAHBI,
peruoHa. OTKpeIThie OOpa3oBarenbHble pecypcbl. lIpodeccun, cBs3aHHBIE C
uHpOpMATUKON W  HMHGOPMAIIMOHHBIMH  TEXHOJOTHSMH:  BeO-au3aitHep,
OPOrPaMMUCT,  pa3paboOTYMK  MOOWIJIBHBIX  NPUIIOKEHUH, TECTUPOBUIUK,
apXUTEKTOp MPOTrPaMMHOI0 OOECleyeHHs, CHEIHUAIUCT [0 aHAINU3Yy JAHHBIX,
CHUCTEMHBIN aJIMUHUCTPATOP



ITPOBEPAEMBIE HA OI'S 10 HHO®OPMATHUKE TPEGOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBO€HHSI OCHOBHO# 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOTO
o01ero oopazoBanusi Ha ocHoBe PI'OC

1

11

1.2

3HaTh (IIOHUMATB)

Brnagenre OCHOBHBIMU MOHSATHSAMH: WHGpOpMAIus, Nepeaada, XpaHeHUue U
00paboTka WHGPOPMAIMH, AITOPUTM, MOJEIb, MHU(PPOBOW MPOAYKT U HX
WCIIOJIb30BaHUE /ISl PEIIeHUS YIeOHBIX U IPAKTHUYECKUX 3a1a4

Bragenre moHATUSAMU: BBICKA3bIBAHKE, JIOTHYECKAS OTIEpPaIlvs, JIOTHUECKOE
BBIpaXKCHHE

VYMeTs

2.1

2.2

YMeHue onepupoBarh €IWHUIIAMU HU3MepeHus: UH()OpPMAIMOHHOTO 00BEMA
Y CKOPOCTH Tepeauu TaHHbBIX
YMeHue 3anuchiBaTh W CpaBHUBaTh Ieible uuciaa or 0 mo 1024 B

Pa3JIMYHBbIX ITO3UIUOHHBIX CHUCTECMAX CUHHCICHHA C OCHOBAHHAMH 2, 8, 16,
BBINIOJIHATH apI/I(I)MeTI/I‘ICCKI/Ie Oorcpaiuv Haa HUMHU

2.3

YMeHue KoaupoBaTh U AEKOIUPOBATH COOOIICHHS 110 33IaHHBIM IIPAaBHIIaM;
MMOHUMAaHWE OCHOBHBIX MPUHIIUIOB KOJAUPOBAHUS UHPOPMALMH PA3THUHON
MIPUPOJIBI: TEKCTOBOH, rpaduueckoit, ayauo

2.4

2.5

2.6

2.7

YMeHHE 3amuchiBaThb JIOTMYECKUE BBIPAXKEHUA C  MCIOJb30BAaHUEM
JU3BIOHKIIMY, KOHBIOHKIIMM W OTPHUILIAHMS, OIPEAENIATh HCTHHHOCTh
JIOTUYECKHUX BBIPA)KEHUMH, €CIIM U3BECTHBI 3HAUYEHUS HCTUHHOCTU BXOZSIINX
B HEro IEPEMEHHBIX, CTPOUTh TaOJUIBI HUCTUHHOCTH MJIs JIOTUYECKUX
BBIPAKCHMM; 3allUCHIBATH JIOTMYECKUE BBIPAKEHUS HA HM3Yy4aeMOM S3BbIKE
IIPOrpaMMHUPOBaHUS

YMeHue COCTaBIISATh, BHITIONHATH BPYUYHYIO MU Ha KOMIIBIOTEPE HECIIOXKHBIC
ANTOPUTMBI Ui yrpaBieHus ucnonnutensmu (Yepemnamika, UepTExHUK U
IpyTHE); CO37aBaTh W OTJIAXKUBATH IMPOTPAMMBI Ha OJIHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkonbHbIi
Anroput™Mudeckuil  SI3BIK), peaNM3ylomUe HECIOXKHBIC  aJTOPUTMBI
00pabOTKM YMCIIOBBIX JAaHHBIX C HCIOJb30BAaHHEM ITMKJIOB M BETBICHHIA,
YMEHHE pa30MBaTh 3a7aud Ha T0J33JIa4M, WCIIOIh30BaTh KOHCTAHTHI,
MEPEMEHHbIE M BBIPAKECHHS PA3IUYHBIX THIOB (YHCIOBBIX, JIOTMUECKHUX,
CUMBOJIBHBIX); aHAJIU3UPOBATH MPEIOKECHHBI aJITOPUTM, OIPEACTATH,
KaKhe pe3ylbTaThl BO3MOXKHBI TIPU 33JaHHOM MHOXECTBE HCXOIHBIX
3HAYCHHI

YMeHHe 3anucarh Ha M3y4aeMOM S3bIKE ITPOTPAaMMHUPOBAHUS aJTOPUTMBI
IIPOBEPKU JIETUMOCTH OJHOIO ILEJIOr0 4YHCJIa Ha Jpyroe, IPOBEPKU
HATypaJIbHOTO 4YHClla Ha TMPOCTOTY, BbLAENEHUs LU(pp W3 HATypaJbHOTO
qycia, MOMCK  MaKCUMyMOB,  MHUHHMYMOB, CYMMBbI  YHCIJIOBOM
IOCIIEA0BATENBHOCTH

Brnagenne yMeHuWEM OpPUEHTHUPOBATHCS B HEPAPXUYECKOW CTPYKType
daiinoBoil cuctembl, paboTaTh ¢ (HailyIoBON CHCTEMOW MEPCOHAIBHOTO
KOMIIBIOTEpPA C HWCIOJIb30BaHUWEM Tpadudeckoro wHTEpdeiica, a UMEHHO:
COo3aaBaTb, KOIIMPOBATH, ICPEMEINATh, IMEPCUMCHOBBIBATh, YAAIATH U
apXUBUPOBATh (aIJIbI U KaTaJIOTH

2.8

Brnagenne ymMeHHSIMM M HaBBIKAMHU HCIOJIB30BAaHUS HHPOPMAIIMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJOTHH Ui MOUCKA, XpaHEHHUs, 0OpabdOTKH H




nepeaayy v aHaJIu3a pa3IMyHbIX BUJOB HHPOPMALIUU

2.9

YmMmenune BI:IGI/IpaTB CHOCO6 MMpCACTaBJIICHHUA IOAaHHBIX B COOTBCTCTBHU C
MOCTaBJICHHOW 3amauedl (TaOnMIBl, CXeMbl, TpaduKH, AUarpaMMbl) C
UCTIOJI30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CpPEACTB 00pabOTKH
JTAHHBIX

2.10

YMeHue ¢opManu3oBaTh M CTPYKTYPUPOBaTh HH(OpMAIUIO, HCHOIB3YS
DJIGKTPOHHBIC TAONWIBI JUII OOpa0OTKHM, aHaIM3a W BU3YaIH3AIHH
YHCJIOBBIX JIaHHBIX, B TOM YHCJIC C BBIJCICHUEM JHAaNla30Ha TaOJIHIBI U
YIOPSAOYMBAHUEM (COPTHPOBKOM) €ro IJIEMEHTOB; YMEHHE MPUMEHSTH B
ANEKTPOHHBIX TaONMMIax (opMyabl s pacy€ToB C UCIOJIB30BAHUEM
BCTPOCHHBIX  (DyHKIMH, aOCONIOTHOW, OTHOCHUTEIBHON, CMEIIaHHOM
aJipecallii; HCIOJB30BaTh JJICKTPOHHBIC TAOJIMIBI JUIS YHCICHHOTO
MOJICTTMPOBAHUS B IPOCTHIX 3a/1a4aX U3 Pa3HbIX MPEIMETHBIX o0sacTeit




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA
OI'5 10O UH®OPMATHUKE

Kon
1

11

IIpoBepsieMblii 31€eMEHT COAEeP:KAHUSA
[{udpoBasi rpaMOTHOCTH

@aiinel 1 nanku (katanoru). [IpuHIUIBL TOCTpOeHUs (hAHIOBBIX CUCTEM.
[Tomroe nms daiina (manku). [Tyt K ¢aiiny (manke). Pabora ¢ daitnamu u
KaTaJloraMl  CpEJICTBAaMH  ONEpAIlMOHHOM  CHCTEMBI:  CO3JIaHHE,
KONUPOBaHUE, MepeMellleHre, NepeuMeHOBaHle U yhaneHue (aiioB u
nanok (kartanmoroB). Tumber aitioB. CpoiicTBa ¢aiioB. DailoBkIi
meHemkep. [louck ¢aitnoB cpeacTBamMu onepanuoHHON CUCTEMBI

1.2

O0benuHeHNEe KOMITbIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuna, Beo6-
caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie CHCTEMBI.
[Touck wHbOpMaNMU TO KIIOYEBBIM CJIOBaM U IO H300paKEHUIO.
JlocroBepHOCTh MHGpOpMaNUu, moiaydeHHod u3 WHreprera. IP-ampeca
y3110B. CeTeBoe XpaHeHHE JaHHBIX

TeopeTtnueckre 0CHOBbI HHPOPMATHKU

2.1

2.2

2.3

2.4

JIMCKpeTHOCTh ~ JaHHBIX. BO3MOXHOCTH  ONUCaHMA  HENPEpPbIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocts andaButa. JIBowuHbIH  angaBuT.
KosnnyectBO ~ BCEBO3MOXHBIX  CIIOB (KOmOBBIX ~ KOMOMHAaNUN)
(UKCHPOBAHHOM JUTMHBI B TBOMYHOM alihaBute. [IpeodpazoBanue 1r060r0
aspaBuTa K ABOMYHOMY. KOJIM4eCTBO pa3IuyHBIX CIOB (PUKCHPOBAHHON
JUTMHBI B aJI(haBUTE ONpeAeIEHHON MOIITHOCTH.

KonupoBanue cuMBOJIOB OHOTO andaBuUTa C MOMOIIBIO KOJAOBBIX CJIOB B
apyrom andasute, KojaoBas Tabiuua, aexkoaupoBaHue. KoaupoBanue
TekcToB. PaBHOMepHbI kon. HepaBHomepHsbiit koa. Koauposka ASCII.
Bocemubutabie komaupoBku. [lomstne o xommpoBkax UNICODE.
JlekoaupoBaHue COOOLIEHUH C HCIOJIB30BAaHHMEM PaBHOMEPHOTO H
HepaBHOMepHOTro koaa. UHdopmannonHblil 00bEM TEKCTa
NnpopmannoHHslii 00BbEM JaHHBIX. BUT — MuHUManbHas equHUIA
KoJInyecTBa MH(pOpMAlMU — JABOMYHBIA paspsa. EauHunsl usmepenus
nHpopManmoHHOTO 00BEMa NaHHBIX. burt, Oaiit, KuiI00aWT, Merabair,
rurabaifit. CkopocTh mepenauyd JaHHbIX. EAMHUIBI CKOPOCTH Mepenadu
JTAHHBIX

KomupoBanue mBera. llBetoBeie mMomenun. Mogens RGB. T'myOuna
koaupoBanus. [lamutpa.

PactpoBoe u BekTopHOE npeacTaBienue nzoopaxenuil. [lukcens. Onenka
UHPOPMALIMOHHOTO 00bEMa TpapUUecKuX JaHHBIX IS PAacCTPOBOTO
HN300paKCHHS

KomupoBanue 3Byka. PaspsgHocts m wyactora 3ammcu. KommdecTtBo
KaHaJIOB 3alMCH.

OrneHka KOJMYECTBEHHBIX MMapaMeTpPOB, CBA3AHHBIX C MPEJCTABICHUEM U
XpaHEHHEM 3BYKOBBIX (hailioB

2.5

Hemo3uiimonHble W TO3WIIMOHHBIE CHUCTEMBl CcUHCIeHUs. AudaBur.
OcHoBanue. Pa3sépuytas ¢opma 3anucu uncna. [lepeBoa B AECATHIHYIO
CHUCTEMY YHCEJl, 3alUCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

PuMckast cuctema cuucieHus

2.6

I[BOI/I‘IHEUI CUCTEMA CYHHUCIICHUA. HepeBo;[ LECJIBbIX YHUCCII B MPCACIax OT 0
no 1024 B pgBomuHyro cucrtemy cuucieHus. BocbMepuuHas cucrtema
CUMCJICHUS. HepeBOI[ YHUCCII U3 BOCBMGpH‘IHOﬁ CUCTCMbI B IBOWYHYIO U
JNEeCATHUUHYI0 cucTeMbl U oOparHo. IlecTHanuarepuyHas cucTeMa
CUMCJICHUS. HepeBon quceil u3s IHGCTHaIIHaTequHOﬁ CUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO CHCTEMbl U OOpaTHO.




Apudmernueckue onepaniy B JBOUYHON CUCTEME CUMCIICHUS

2.7

2.8

Jlornueckne BbICKa3pIiBaHUs. Jlorndeckme 3HAUYSHUS BBICKA3BIBAHMI.
DJIeMEHTapHbIE U COCTaBHbBIC BhICKA3bIBaHM. JIornueckue oneparuu: «m»
(KOHBIOHKIIUSI, JIOTUYECKOE  YMHOXEHHE), «WiIn»  (AU3BIOHKLIHUS,
JIOTUYECKOE CIIOKEHHUE), «HE» (JIormueckoe oTpuianue). llpuopurer
Joruyeckux  omnepauuit.  OmnpeneneHrue  UCTUHHOCTA  COCTaBHOTO
BBICKA3bIBaHMSA, €CJIM M3BECTHBI 3HAUCHUS NCTHHHOCTH BXOJSIINX B HErO
JJIEMEHTApHBIX BbICKa3blBaHUM. Jlormdeckue BbeIpakeHus. IIpasuiia
3aMUCH  JIOTUYECKUX BbIpakeHUi. [locTpoeHne TabMWIl HMCTHHHOCTH
JIOTUYECKUX BBIPAKCHUMN

Jlornueckue 3JaeMEHTHI. 3HAKOMCTBO C JIOTHYECKUMHA OCHOBaMH
KOMITbIOTEPA

2.9

HenpeppiBHble #  AMCKpeTHbIE MoJend. VIMUTalMOHHBIE MOJIEIH.
Urposeie mopenu. OneHka aAeKBaTHOCTH MOJEIH MOJECIUPYEMOMY
00BEKTY U LENSIM MOACITUPOBAHUS

2.10

2.11

Tabmuunapie Moaenu. Tabmuiia Kak NpPECTABICHHWE OTHOIICHUS. ba3sl
naHHbeix. OTOOp B Tabmuie CTPOK, YAOBJICTBOPSIOUIMX 33JaHHOMY
YCJIOBHIO

I'pad. Bepmmna, pedbpo, nyts. OpueHTHPOBAHHBIE U HEOPUECHTHUPOBAHHBIE
rpadsl. J{nmunHa (Bec) pebpa. BecoBas maTtpuna rpada. nuna nytu Mexay
BepmHaMu rpaga. Ilouck ontumansHOro Tyt B rpade. Havanbnas
BepIlMHA (MCTOYHUK) M KOHEYHAs BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Brruncienne Koim4ecTBa MyTei B HAIIPABICHHOM alUKIMYECKOM

rpade

2.12

HepeBo. Kopens, BepmmHa (y3en), JucT, pedpo (ayra) nepesa. Boicora
nepea. IlogmepeBo. Ilpumepsl wucnonb3oBaHus jaepeBbeB. [lepedop
BapHAHTOB C TIOMOIIIBIO JIepeBa

AJNTOpUTMBI U TPOTPaMMUPOBaHUE

3.1

3.2

CgoiictBa anroputma. CriocoObl 3allUCH aaropuTMa (CIOBECHBIH, B BUJIE
0JI0K-CXEMBI, IPOrpamMma).

CocraBieHne anropuTMOB M IPOrpaMM C HCIIOJIB30BAHMEM BETBJICHM,
LIMKJIOB U BCIIOMOTaTEJIbHBIX AJITOPUTMOB ISl YIIPABIICHUS HCIIOJTHUTEIEM
(PoGot, Yepenainka, YepTéxHUK U apyrue). BbIoIHEHHE aaropuTMOB
BPYUYHYIO U Ha KOMIIBIOTEPE

SI3pik mporpammupoBanus (Python, C++, IMackains, Java, C#, LlIkonbHbIi
AnroputMuyeckuit S3bIK).

Cucrema nporpaMMHUpPOBAaHUS: PEAAKTOP TEKCTa MPOrpamMm, TPAHCIATOD,
OTJIQUUK.

[lepemennas: Tum, ums, 3HaueHue. Llenble, BeleCTBEHHbIE U CUMBOJIbHBIE
TIepEMEHHEIE.

Omnepatop nmpucBauBaHus. ApupMeTHUECKUE BBIPAKEHUS M MOPSAOK MX
BblurciaeHus. Onepanuu ¢ LEeIbIMU YHCIaMH: LEJIOUYUCICHHOE JIeJICHHE,
octaTok OT jeneHus. BerBiaenus. CocTaBHble YCIOBUS —(3amuch
JOTHYECKUX BBIPAKEHUH HA HM3Y4aeMOM S3bIKE IPOTPaMMHUPOBAHHUSA).
Haxoxnenne MuHMMyMa

U MaKCHMyMa U3 JBYX, TPEX M YETHIPEX umcels. PemieHuwe KBaapaTHOTO
YpaBHEHMsI, HMEIOIEro BEIIECTBEHHblE KOpHU. Llukin ¢ ycioBuem.
Anroput™m EBknnaa ans HaXxoXIeHHUS HAuOOJbLIEro OOIIEro JeINTeNs
JIBYX HATypaJIbHBIX uuncell. Pa3OueHue 3amucu HaTypajJbHOTO 4YHCIa B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHMEM, MEHBIIMM WM paBHbIM 10, Ha
ornensHble 1HMQpel. LUk ¢ nepeMeHHOW. ANTOPUTMBI TPOBEPKU
JIETUMOCTH OJJHOTO LIEJIOT0 YMCJIa Ha APYroe, MPOBEPKH HATYpalbHOIO
quciIa Ha IPOCTOTY

3.3

OOpaboTka  CHMBONBHBIX  JaHHBIX. CHUMBONIBHBIE  (CTPOKOBBIE)




nepemennble. llocumBoibHas oOpaboTka crpok. Ilomcyér dacTOThI
MOSIBJICHUSI CHMBOJIa B CTpoke. BcTpoeHHble GyHKIMH 1711 00paOOTKH
CTPOK

3.4

3.5

3.6

Omnpenenenre BO3MOXKHBIX Pe3yIbTaTOB pabOTHI alrOPUTMA MPHU JTaHHOM
MHOKECTBE BXOJHBIX JIaHHBIX, OIPEICIICHHE BO3MOMKHBIX BXOIHBIX
JAHHBIX, IPUBOJAAIINX K JAHHOMY pE3YJIbTaTy

Tabnuunbpie BenmuunHbl (MaccuBbl). OTHOMEpHBIE MaccuBbl. COoCTaBlIeHUE
U OTJaJKa MPOrpaMM, PEeau3YIOUINX THUIOBBIE AITOPUTMBI 00pabOTKU
OJIHOMEPHBIX  YHUCJIOBBIX  MacCMBOB, Ha OJHOM M3  f3BIKOB
nporpamMupoBanus (Python, C++, Ilackane, Java, C#, IlIkosbHbIi
AnropurMuyeckuil SI3bIK): 3al10JIHEHUE YMCIOBOTO MACCHBA CIy4YallHBIMU
YHCIIaMH, B COOTBETCTBHH C (OpMYyNIONH HIM MyTéM BBOJA YHUCE,
HAXO0XJ/IEHUE CyMMBbI 3JIEMEHTOB MAacCUBA, JIMHEWHBIN IOUCK 3aJaHHOIO
3HAUYEHUSI B MACCUBE, MOACYET 3JEMEHTOB MACCHBA, YJIOBJIETBOPSIOLIUX
3alaHHOMY YCJIOBUIO, HAaxXOXIEHME MHHHMMAJIBHOTO (MaKCHUMAaJIbHOTO)
aneMeHTa MaccuBa. CopTupoBka MaccuBa. OOpaboTKa IOTOKa JTaHHBIX:
BBIUUCIICHHE  KOJHMYECTBA, CYMMBI, CpEIHEro  apu(MeTHIecKoro,
MUHHUMAaJIBHOTO u MaKCUMaJlbHOTO 3HAYCHUS 3JIEMEHTOB
II0CJIEZI0BATENbHOCTH, YAOBIETBOPSAIOIINX 33JaHHOMY YCIOBHUIO

Vnpasnenue. Curnan. OOpartHas cBsi3b. [lodyuenue curHajioB OT
UQPPOBBIX JTaTYMKOB (HAIIPUMEpP, KACaHWUs, PACCTOSIHUS, CBETA, 3BYKA).
[Ipumepsl HCMONB30BaHMS TMPHHLOMIA OOpPaTHOM CBA3M B CHUCTEMax
yIpaBJICHUS] TEXHUYECKHUMHU yCTPOHCTBAMHU C TMOMOIIBIO JaTYMKOB, B TOM
YHCIIe B POOOTOTEXHUKE

HubopmalinoHHbIE TEXHOIOTUN

4.1

4.2

TekcToBble JOKYMEHTHI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIa, ad3all,
CTpOKa, CJIOBO, CUMBOJI).

TekcToBBIN MpOLECCOP — HHCTPYMEHT CO3/JAaHHSA, PENAKTUPOBAaHUSA H
dbopmarupoBanusi TekcToB. [lpaBmia Habopa Tekcra. PemaktupoBanue
tekcta. CBoiictBa cumBoioB. pudr. Tumsl mpudtoB (pydiaeHsle, c
3aceykaMu, MOHOIIMpUHHBIE). [lomyXHpHOE M KypCHUBHOE HadepTaHHE.
CpoiicTBa  a03ameB: TIpaHUIbl, a03alHBIA  OTCTYN, HWHTEpBal,
BbIpaBHUBaHUE. [lapamerpsl crpanunbl. CtuieBoe QopmaTHpOBaHHE.
CrpykTypupoBaHue HH(GOPMALMU C TOMOIIBIO CIHMCKOB M TaOJUIIL.
MHuoroypoBHeBble ciCcKU. JJoOaBneHne Tabnuil B TEKCTOBBIE JJOKYMEHTHI.
BcraBka m300pakeHuil B TeKcTOBbIE  JOKyMeHThl. OOTekaHHe
n300paxeHnii TekcToM. BkiltoueHne B TEKCTOBBIM JOKYMEHT AMarpamm,
dopMyn, HyMepaluu CTpPAaHHUL, KOJOHTHTYJIOB, CCBUIOK U JPYTHX
3JIEMEHTOB

PactpoBeie pucynku. Mcnonb3oBanue rpaduyeckux NpUMUTHBOB.
Omnepanyu pelakTUpOBaHUs TpapUuecKux OOBEKTOB, B TOM YHUCIE
nudpoBeix (Qororpadmii: W3MEHEHHE pasMmepa, 0Ope3Ka, TOBOPOT,
oTpakeHHe, pabora ¢ obimacTsaMu (BbIIENEHHE, KOMMPOBAHUE, 3aJIMBKA
I[BETOM), KOPPEKIMs I[B€Ta, SIPKOCTH U KOHTPACTHOCTH. BekTopHas
rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CpEICTBAMHU
TEKCTOBOTO Ipoleccopa WIM JAPYruxX mOporpamm  (IPUIIOKEHU).
JloGaBrieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[MoaroroBka MynbTUMeAMIHBIX mpe3eHTanwii. Cnaiin. JloOGaBrenue Ha
chaiiig Tekcra W u3oOpakeHuid. Pabota ¢ HECKOIBKMMH Claiiamu.
JloGaBineHne Ha claiil ayIUOBU3YAIbHBIX JIAaHHBIX. AHHMAIIHSL.
['unepccpuiku

4.4

Tunel MaHHBIX B suYeiikax JJIEKTPOHHOW TaOmuibl. PemaktupoBaHue u
dbopmarupoBanue Tabnaui. BcTrpoeHHBIE  QYHKIIMHM 1L TTOMCKA
MakCHUMyMa, MHHHUMYyMa, CYMMBI U CpEIHET0 apu(MeTHYeCcKOro.
CopTHpoBKa TaHHBIX B BBIJICIECHHOM Auanas3oHe. [loctpoenue nuarpamm




(rucrorpamMma, KpyroBas Auarpamma, TodeuHas quarpamma). Ber6op tuma
JUarpaMMmBl. [IpeobOpazoBanue bopmyn npu KOIUPOBAHUH.
OTtHocuTenbHasI, a0COTIOTHAS M CMEIIaHHAsI aJipecalus

4.5

YCIOBHBIE BBIYUCICHHS B JJIEKTPOHHBIX TaOnumax. CymMMUpOBaHUE H
noacyEéT 3HAYCHWH, OTBEYAIOIIMX 3aJlaHHOMY ycioBuio. (0paboTka
Oonpimx HAOOPOB JaHHBIX. YHCIEHHOE MOJCIUPOBAHUE B IJIEKTPOHHBIX
TadaIuIax



