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7 KJIACC

MudpoBasi rpaMoTHOCTH

Komnbrorep — yHuBepcaibHOe YCTPOHCTBO 00padOTKH JaHHBIX

KomnbioTep — yHHMBEpCAIbHOE BBIYHMCIHUTENBHOE YCTPOMCTBO, pabortaromiee Mo mnporpamme. TuIibl
KOMIIBIOTEPOB: IE€PCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPHl. MOOWIIbHBIE
YCTpOICTBA.

OcHOBHbIE KOMIIOHEHTHl KOMIIbIOTEpa M UX Ha3HaueHue. lIpomeccop. OmnepatuBHass M J0JTOBpPEMEHHAas
namsTh. YCTpOMCTBa BBOJAa M BbiBoJa. CEHCOpHBIM BBOJA, AATUMKM MOOWIBHBIX YCTPOWCTB, CpEICTBa
OMOMeTpHUYECKON ayTeHTU(UKALINH.

Hctopus pa3BUTHs KOMIIBIOTEPOB U IporpaMMHoOro obdecnedenus. Ilokonenus kommnbprotepoB. COBpeMEHHBIE
TEHJECHIIMH Pa3BUTUS KOMIIbIOTEPOB. CylepKOMIIBIOTEPHI.

[TapannenbHble BBIYMCICHHUSL.

Ilepconanbubiii  komnbroTep. Ilpouieccop M ero XapakTepUCTHKU (TakTOBas YacTOTa, pPa3psIHOCTD).
OmneparuBHas namsTh. JloaroBpeMeHHasi namsTh. Y CTpoicTBa BBoJA U BbIBOAA. OOBEM XPaHUMBIX JTAHHBIX
(onepaTuBHAs MaMATh KOMIBIOTEpA, JKECTKUH M TBEPAOTENBHBIA TUCK, TOCTOSHHAS MaMsiITh cMapTdoHa) u
CKOPOCTb JIOCTYIA JJIsl Pa3JIMUHBIX BUIOB HOCUTENEH.

TexHuka 6€30MacHOCTH U IpaBUiIa pabOTHI HA KOMITBIOTEPE.

IIporpaMmmsbl U TaHHBIE

[Iporpammuoe obOecriedeHne KommbioTepa. llpukimagHoe mporpammuoe — obecriedenue. CucremHoe
nporpaMMmHoe oOecrnieuenue. Cuctembl mnporpammupoBanus. I[IpaBoBas oxpaHa mporpamMM M JaHHBIX.
becriatnbie u ycnoBHO-0eciuiaTHbIe porpaMMbl. CBOOOAHOE MpOrpaMMHOE 00ecTieueHue.

@aiinel 1 nanku (karangoru). [Ipunnuner noctpoenus daiinossix cuctem. [loaHoe ums daiina (manku). [yts k
¢aitny (manke). PabGora ¢ ¢aiimaMm u KarajgoramMu CpeICTBAaMH ONEPAI[MOHHOW CHUCTEMBI: CO3JaHUE,
KOIIMPOBaHUE, IepeMelleHre, [IEpeMMEHOBaHle U yhaineHue (aiaoB v mamok (katamoro). Tumsl ¢ailnos.
CaoiicTBa (aiinoB. XapakTepHble pa3Mepsl (ailjioB pa3IMYHBIX THUIOB (CTpaHHUIIA TEKCTa, IEKTPOHHAs KHUTA,
¢dororpadus, 3anuce NECHU, BUACOKIMII, MOJTHOMETPAXXHbIM (QuibM). ApxuBauus JaHHbIX. VMcrnonb3oBaHue
nporpamMMm-apxuBaropoB. Daitnossiit Mmenemkep. Ilonck ¢aitioB cpencTBaMu OMEepanmoOHHON CUCTEMBI.
KomnbroTepHble BUPYCHI U IpYTHE BPeIOHOCHbIE ITporpamMmsbl. [IporpaMmsl A1 3aIlUThI OT BUPYCOB.
KomnbrorepHubie ceTn

OObenunenne kommbioTepoB B ceTh. Cerb MHTepHer. BeO-ctpanuua, BeG-caiiT. CTpykTypa agpecoB BeO-
pecypcoB. bpayzep. [louckosrsie cuctemsl. [lonck mHGOpMAIMK TTO KIIOYEBBIM CJIOBaM U IO W300paKEHHIO.
JlocToBepHOCTh MH(pOpPMAaLIUH, TOJTy4eHHOH U3 MIHTepHeTa.

CoBpeMeHHbIE CEpBUCH UHTEPHET-KOMMYHHUKAIUH.

CeteBoil 3THKeT, 0a30BbIe HOPMbI MH(OPMAIIMOHHOM 3THUKM M IpaBa npu padore B MHrepHere. Ctparerun
Oe3omnacHoro noseaeHus B MIHTepHeTe.

Teopernyeckne 0CHOBBI HH(POPMATHKH

Nudopmanus u uHGopMannoOHHbIE IPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATHI COBPEMEHHOI HayKH.

WNupopmanusa kak cBeleHUs, NMpelHa3HaYCHHbIE IS BOCIPHUATHS YEJIOBEKOM, M MH(pOpMAIUs KaK JaHHBIE,
KOTOpPBbIE MOTYT OBITh 00pabOTaHbl aBTOMATU3UPOBAHHON CUCTEMOM.

JIMCKpEeTHOCTh JaHHBIX. BO3MOXHOCTH ONMCaHMSI HENPEPBIBHBIX OOBEKTOB M IPOIECCOB C IOMOIBIO
JTMCKPETHBIX JAHHBIX.

NudopmaninoHHbIe TPOLECCH — TPOLIECCHI, CBA3aHHbIE C XpaHEHHUEM, PeoOpa30BaHUEM U Nepeiadeil TaHHBIX.
IIpeacraBienne nHpoOpMaLHU

CumBoin. Andasur. MomHocts andasura. PasHoobpasue s3p1k0B 1 asipaButoB. EcTecTBenHble U popmanbHbie
A3BIKA. AJ(AaBUT TEKCTOB Ha pPYcCKOM s3bike. JIBonuHblil andaButT. KoamuecTBO BCEBO3MOMKHBIX CIIOB
(xo10BBIX KOMOMHALIMI) GUKCHPOBAHHOM ATMHBI B IBoMYHOM ajdaBute. [IpeoOpazoBanue mobdoro andasura K
nBonyHOMY. KonmmuecTBO pa3nuyHbIX clIOB (PUKCHPOBAHHOMN JJMHBI B aj(aBUTe ONMpPeeIEHHON MOIITHOCTH.
KoaupoBanue cuMB0JIOB OIHOTO ajigaBuTa ¢ MOMOIIBIO KOJOBBIX CIIOB B ApyroM andaBute, KoJoBas Tabiauia,
JEKOIUPOBAHME.

JIBonunslii kof. [IpeacTaBnenHne aHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM aji(haBUTE.
NudpopmannoHHblii 00b€M NaHHBIX. BUT — MUHMManbHasg €IUHMIIA KOJIMYECTBa MH(pOpPMAIMHU — JBOMYHBIN
paspsn. Exuauier n3mepenns nHGOPMAIMOHHOTO 00bEMa TaHHBIX. buT, 6aliT, KIMII00alT, MeradaiiT, ruradaiT.



CkopocTb nepefauu JaHHbIX. EQUHUIBI CKOPOCTH Iepeiadu JaHHBIX.

KomupoBanue tekcroB. PaBHOomepnbiii kon. HepaBnomepnsiii kon. KomupoBka ASCIl. Bocbmubuthbie
komupoBku. llonsarue o xomupoBkax UNICODE. [lexkoaupoBanue COOOMIEHUH € HCHOJIB30BAHUEM
PaBHOMEPHOT'O U HepaBHOMEpHOTo koja. HpopMaloHHbIi 00bEM TEKCTA.

Hckaxenue nHopMauu npu nepegade.

Oob1ee npezacrabiieHre o HUGPOBOM MPEICTABICHUN ayIUOBU3YAIbHBIX U IPYTUX HEMPEPHIBHBIX TaHHBIX.
Komuposanue nBera. [{BeroBrie monenu. Monens RGB. I'mybuna kogupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE mpesncTaBieHue uzoOpaxenuil. [lukcens. Onenka HHPOPMAMOHHOTO OO0BEMA
rpaduUecKuX JaHHBIX JJIST pACTPOBOTO H300PaKESHHUS.

Koauposanue 3Byka. PazpsinHocTs u yactota 3anucu. KoianuecTBo kaHalIOB 3aIUCH.

OreHKa KOIMYECTBEHHBIX MTaPaMETPOB, CBA3aHHBIX C MIPECTABICHUEM M XpaHEHUEM 3BYKOBBIX (DaiiioB.
NudopManmoHHbIEe TEXHOJIOTHH

TexcToBbIE JOKYMEHTBI

TexcToBblE TOKYMEHTBI U UX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHuLa, ad3all, CTpOKa, CIIOBO, CUMBOII).

TexkcToBbIil mpoueccOp — MHCTPYMEHT CO3/aHUsl, PelaKTUPOBaHHS W (opMmaTtupoBaHus TeKcToB. lIpaBuia
Habopa TekcTta. PemaktupoBanue Tekcra. CsoiictBa cumBojioB. Ilpudrt. Tumel mpudto (pydieHsie, c
3acedykamu, MOHoIMpHHHBIE). [lomykupHoe U KypcuBHOe HauepraHue. CBoiicTBa ab3aleB: TpaHUIIbI,
a03a1HbIl OTCTYII, UHTEPBAJ, BoipaBHUBaHUE. [lapamerpsl cTpanuibl. CTriieBoe popmMaTupoBaHHe.
CrpykrypupoBaHue MHQOpPMALMK C MIOMOIIBIO CIHUCKOB M Tabnuiu. MHoroypoBHeBble cnucku. JlobGaBieHue
Ta0JIUIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300pakeHU B TEKCTOBBIC TOKYMeHTBI. O0TeKaHue N300paKeHUI TeKCTOM. BKITIOUSHNE B TEKCTOBBIMA
JOKYMEHT AuarpaMm, GopMyIl, HyMepaluu CTpaHUl], KOJIOHTUTYJIOB, CChUIOK U APYTUX JIE€MEHTOB.

[IpoBepka mnpaBonucanus. PaccraHoBka mepeHocoB. ['osiocoBoii BBoA Tekcra. ONTHYECKOE paclo3HaBaHHE
tekcta. Komnblorepuslii nepeBo. McnonbszoBanue cepBucoB MHTEepHETA 151 00paOOTKH TEKCTA.
Komnbrorepnasi rpadpuxa

3HAKOMCTBO C rpadguueckuMu peaakTopamu. Pactposrie pucynku. Hcnonb3oBanue rpa@uyecKux NPUMUTHBOB.
Omnepanuu pegakTHPOBaHUS TpapUUECKMX OOBEKTOB, B TOM dHCIe HUPPOBBHIX (oTorpaduii: m3MeHeHHE
pa3Mepa, oOpe3ka, MOBOPOT, OTpaxeHue, paboTa ¢ 0bIacTsIMU (BbIIEICHHUE, KOMMPOBAHUE, 3AJIMBKA LBETOM),
KOPPEKLHUSI LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3nanue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEACTBAMH TEKCTOBOTO MPOLIECCOPa WU
APYrux mporpamm (puitokeHuit). Jlo0aBieHne BEKTOPHBIX PUCYHKOB B JIOKyMEHTHI.

MyabsTHMeIMHHbIE IPe3eHTALHT

[ToaroroBka MynbTUMEIUNHBIX Npe3eHTanmil. Crnaiia. JlobaBneHue Ha ciail Tekcra u n3odpaxenuil. Padora c
HECKOJIbKUMHU CJIaiiIaMH.

JloOaBrieHue Ha ciailg ayIMOBU3YyalbHBIX JaHHBIX. AHUMAIHS. [ UTIePCCHITKH.

8 KUIIACC

Teoperndeckne 0CHOBbI HH(POPMATHKH

CucremMbl CHHCIEHUS

Heno3ummonHele ¥ MO3UIIMOHHBIE CUCTeMbl cuncieHus. AndaBut. OcHoBanue. Pa3BépuyTas ¢opma 3amucu
yucia. [lepeBos B AECATUUHYIO CUCTEMY YHCEIN, 3aITMCAHHBIX B IPYTUX CUCTEMaX CUMCIICHUSI.

Pumckas cucrema cuucieHusl.

JlBonuHas cucrema cuucieHus. IlepeBon nensix uucen B mpenenax ot 0 mo 1024 B nBOMUYHYIO cHCTEMY
curciieHus. BoceMepuuHas cucrema cuuciienus. llepeBon uncen M3 BOCBMEPUYHON CHUCTEMBI B IBOMUHYIO U
NecATUYHYI0 cucteMbl W oOpatHo. lllectHammarepuunass cucrema cuucinenus. IlepeBoxg uyumcen wu3
[IECTHAIIIATEPUYHON CUCTEMBI B IBONYHYIO, BOCBMEPUYHYIO U JECSITHUHYIO CHCTEMBI H 0OpaTHO.
ApudmeTrrueckue onepanuy B IBOUYHON CUCTEME CUUCIICHUS.

DJIeMEeHThl MATEeMATHYeCKOH JIOTHKHU

Jlormyeckne BbICKa3biBaHUA. Jlormyeckue 3HAYEHHS BBICKa3bIBAaHUW. OJIEMEHTAPHBIE W  COCTABHBIE
BbICKa3bIBaHUs. Jloruueckue omnepauuu: «u» (KOHBIOHKIMS, JOTUYECKOE YMHOXEHUE), «UIN» (AU3BIOHKLHUA,
JIOTUYECKOE CIIOXKEHUE), «He» (normdyeckoe orpunianue). [Ipuopurer jormyeckux omepanuid. OmnpeneneHue
HMCTUHHOCTU COCTABHOTO BBICKA3bIBaHUS, €CIM M3BECTHbl 3HAUEHUS HWCTUHHOCTU BXOJAIIMX B HETO
AJIEMEHTAPHBIX BbICKa3bIBaHUW. Jlormueckue BbIpaxkeHus. I[IpaBuia 3amuMcH JIOTUYECKUX BBIPAKECHUM.
[Toctpoenue TabIUIl UICTHHHOCTH JIOTUYECKUX BBIPAKEHUH.

Jlornueckue 35eMeHThI. 3HAKOMCTBO € JIOTHYECKMMH OCHOBAMH KOMIIBIOTEPA.



AJITOPUTMBI M IPOrPAMMMPOBaHHeE

HcnonnuTea ¥ aJITOPUTMBIL. AJITOPUTMHYECKHE KOHCTPYKIUH

ITonstue anropurma. Mcrnonanurenu anropuTMoB. ANTOpUTM Kak IIJIaH YIPaBJIEHUS UCTIOJTHUTEIEM.

CgoiictBa asroput™a. CriocoOBI 3aITUCH aNTrOpUTMa (CIOBECHBIN, B BUIE OJIOK-CXEMBI, POTpaMMa).
Anropurmuueckue KOHCTpyKUuHM. KoHcTpykuus «cnepoBaHue». JIuHelHsl anroput™. OrpaHUue€HHOCTb
JUHENHBIX AJTOPUTMOB: HEBO3MOXXHOCTH IIPELyCMOTPETh 3aBUCHUMOCTD IIOCIEA0BATEIBHOCTH BBINOIHICMBIX
JICUCTBUM OT UCXOJHBIX JAHHBIX.

KoHcTpykuuss «BeTBiIEHHE»: IIOJAHAs M HenojHas (GopMbl. BplnmonHeHWe UM HEBBIIOJIHEHUE YCIOBUSA
(MCTHHHOCTb U JIOKHOCTb BbICKa3bIBaHus). [IpocThie U cOCTaBHBIE YCIOBHUS.

KoOHCTpyKIIMSL «IIOBTOPEHHS»: LMKJIBI C 3aJaHHBIM YHCIOM IIOBTOPEHMM, C YCIOBHEM BBIIOJHEHUS, C
IIEPEMEHHON LIUKJIA.

PazpaGotka g (OpMaJIbHOTO HCHOJIHUTENS AJITOPUTMA, MPHUBOJAIIEIO K TpedyeMoMy pe3yibTary IpU
KOHKPETHBIX HCXOIHBIX JAaHHBIX. Pa3paboTka HECIOXKHBIX aJIrOPUTMOB C HCIIOJIB30BAHMEM LMKIOB H
BETBJICHUH 175 ynpaBieHUs (OpManbHBIMU HCHOJHUTENSAMHU, TakMMU Kak Pobot, Uepenamika, YepTExHUK.
BrinonHeHue anropuTMOB BpyYHYIO U Ha KomIbloTepe. CHHTaKCHUUYECKUE U JIorndeckue omunOku. OTKas3bl.
SI3bIK IpOrpaMMHUpOBaHMS

SI3bik mporpammupoBanus (Python, C++, [Tackains, Java, C#, I1IkonbHbIi ATTOpUTMUYECKHIA SI3BIK).

Cucrema nporpaMMHUpOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAaHCIIATOP, OTIaAUUK.

IlepemenHnas: turm, umsi, 3HaueHue. Llenbie, BelIeCTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop npucBauBaHus. ApupMeTHYECKHE BBIPAKEHHUS U MOPAJOK UX BbluucieHus. Onepanuu C LeNbIMU
YHCJIaMU: [IEJIOYUCIICHHOE AEJIEHUE, OCTaTOK OT JICTICHHUS.

BetBnenus. CocraBHble yca0BHs (3alIUCh JIOTHYECKUX BBIPAKEHUM Ha N3y4aeMOM sI3bIKE IPOrPaMMUPOBAHUS).
HaxoxzaeHnne MUHMMyMa M MakCUMyMa U3 JIBYX, TpEX U 4YETBIPEX umcell. PenieHune KBagpaTHOro ypaBHEHUS,
MMEIOLIETO BEIIECTBEHHBIE KOPHHU.

Jlnanorosasi oTiIaIka IPOrpaMM: MOIIArOBOE BINOJIHEHHE, IPOCMOTP 3HAUYEHUI BEIMYMH, OTJIal04HbII BBIBO/,
BbIOOp TOYKH OCTAHOBA.

uka ¢ ycnosuem. Anroput™m EBxiinja 1uist HaX0XAEHHUSI HAUOOJIBIIEro OOIIEro ASIUTENS ABYX HaTypalbHBIX
yucen. Pa3bueHue 3amucu HaTypajdbHOIO 4YMCIA B MO3UIMOHHOM CHCTEME C OCHOBAaHHMEM, MEHBUIMM WU
paBHbIM 10, Ha OTAENBHBIE LU(DPHI.

[Mukn ¢ nepeMeHHOH. ANTOpPUTMBI MPOBEPKU ACIMMOCTH OIHOIO LEJIOr0 4uciaa Ha APYroe, IPOBEPKU
HaTypaJIbHOT'O YMCJIa Ha [IPOCTOTY.

O06paboTka CUMBOJIBbHBIX JTaHHBIX. CUMBOJIBbHBIE (CTPOKOBBIE) NepeMeHHbIe. [locumBoIbHAsE 00pabOTKa CTPOK.
[Toncy€r yacTOTHI MOSIBIEHUS CUMBOJIA B cTpoKe. BeTpoennblie pyHKInu 1711 00paboTKU CTPOK.

AHaJN3 AJITOPUTMOB

Onpenenenre BO3MOXKHBIX pPE3yIbTaTOB pPAa0OTHl aNrOpUTMa MpPH JAaHHOM MHOXKECTBE BXOJHBIX JaHHBIX,
OIIpEAEIEHUE BO3MOKHBIX BXOJHBIX IaHHBIX, IPUBOASAIINX K JaHHOMY PE3yJbTaTy.

9 KJIACC

Hugposast rpaMOTHOCTH

I'mo6anbnas cerb UHTEpHeT M cTpaTernu 0e30MacHOro NoOBeIeHUs! B Hel

I'moGanbHas cerp MutepHer. IP-ampeca y3mnoB. CereBoe XpaHEHHE NaHHBIX. MeTOAbl WHIAWBUIYAIBHOTO W
KOJIJISKTUBHOTO pa3MelleHnss HoBoM HH(opmanuu B MHTepHere. bomnbiiue naHHble (MHTEpPHET-AAaHHBIE, B
YaCTHOCTH JJaHHBIE COLIMATIbHBIX CETEN).

[Tonatue 06 wuHpoOpMaLMOHHON Oe30macHOCTH. YTpo3bl MH(POPMALMOHHOW Oe30macHOCTH MHpu pabore B
rJ100aMbHOM CeTH U MeTonbl mpoTuBoAeicTBUS UM. [IpaBuna 6e3onacHol ayTeHTU(UKAIMU. 3aliuTa JTUYHOM
uHpopmanuu B UnTtepHere. bezonacuslie ctpaterun nosenenus B Murepuete. [IpenynpexxaeHne BoBIeUeHUs B
JeCTPYKTUBHBIE U KpUMHUHAJIbHbIE POPMBI CETEBOM aKTUBHOCTH (KMOEpOYIITUHT, (GPUIIUHT U Ipyrue GOpMbl).
Pabora B uH(pOPMaLIMOHHOM IPOCTPAHCTBE

Bunel nestensHocTH B VHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBHUCHI (IIOYTOBas CIyk0a,
BUJICO-KOH(EPEHII-CBSI3b U JPYyrue), CHOpaBOYHBIE CIYXKObl (KapThl, pAacHUCaHUs M JApPYrue), MOUCKOBBIE
CIIy>KOBbI, Cl1y>kObl OOHOBJIEHHS MPOTPAMMHOTO oOecrieueHus: U Apyrue ciayxObl. CepBUCHI TOCYIapCTBEHHBIX
ycayr. O6nauHble XpaHwiMia AaHHBIX. CpencTBa COBMECTHON pa3palOTKH JAOKYMEHTOB (OHJIAH-O(HCEHI).
[IporpaMMHOe obOecrieueHue Kak BeO-CEepBHC: OHJIAMHOBBIE TEKCTOBblE U TpadUyecKue peaakTOpbl, Cpenbl
pa3paboTKU IPOTPaMM.

TeopeTnueckne ocHOBbI MHGOPMATHKHU



MoaeaupoBaHue Kak MeTO] MO3HAHUS

Mopenb. 3amauu, pemiaeMple C TOMOIIBIO MojenupoBaHus. Kiaccudukamuu wmoxaeneid. MatepualibHbIS
(HatypHble) U MHPOpPMALUMOHHBIE Moaenu. HempepblBHBIE U ITUCKpPETHBIE MOJenu. MIMUTAIIMOHHBIE MOJIEINH.
Urpossie Mozenu. OlieHKa aleKBaTHOCTH MOJAEIH MOJICTUPYEMOMY OOBEKTY U LIEISIM MOJIEIUPOBAHUSI.
Tabmumanbie mogenu. Tabnwia Kak MpeaCcTaBIeHUE OTHOIICHUS.

basbl gannbix. OTOOp B TaONHIIE CTPOK, YIAOBIETBOPSIONIMX 33JAaHHOMY YCJIOBHUIO.

I'pad. Bepmuna, pedpo, myts. OpueHTHpOBaHHBIE M HEOpUEHTHPOBaHHBIE rpadbl. nuHa (Bec) pedpa. Becopas
Matpuna rpada. Jnuna nytu mexnay BepmumHamu rpada. Ilouck ontumansHoro mytu B rpade. HauanbHas
BepIIMHA (MCTOYHUK) W KOHEYHAas BepIIMHA (CTOK) B OpPUEHTHPOBAHHOM rpade. Brrumcienue koiamuecTBa
MyTel B HAIIPaBJIEHHOM allUKJINYeCKOM rpade.

HepeBo. Kopenb, BepmmHa (y3en), Iuct, pebpo (myra) mepeBa. Bwicota nepeBa. IlommepeBo. I[Ipumepbt
UCIOJIb30BaHus JepeBbeB. [lepeGop BapraHTOB ¢ MOMOIIIBIO JIepeBa.

[TonaTne MaremMaTW4eckod MopaenH. 3agaud, pelacMple ¢ MOMOINBI0 MAaTeMaTHYECKOro (KOMITBIOTEPHOTO)
MozenupoBanus. OTan4Me MaTeMaTUYecKol MOJIEIN OT HATypHOU MOJIENH U OT CJIOBECHOTO (JINTEPATYpPHOTO)
onucaHus 00BEKTA.

Oranbkl KOMIIBIOTEPHOTO MOJEIUPOBAHUSA: IMOCTAHOBKA 3a/layM, IOCTPOCHHE MaTeMaTH4YeCKOH MOJIENH,
IporpaMMHasl pealu3anus, TECTUPOBaHHE, IPOBEICHHE KOMIBIOTEPHOIO OKCHEPUMEHTa, AaHalu3 ero
pE3yNbTaTOB, YTOYHEHHE MOJIEIIH.

AJITOPUTMBI U IPOrpaMMHPOBaHHE

Pa3paGoTka ajiropuTMoB M NporpamMm

PazOuenne 3amaum Ha mon3agaun. CocTaBieHHE aIrOPUTMOB M HPOTPAMM C HCIIOJIB30BAHUEM BETBIICHUH,
IUKIOB ¥ BCIIOMOTATENbHBIX aJTOPUTMOB I VYIPaBICHHUS HCHONHUTENEeM PoOoT wim JIpyrumu
WCTIOJTHUATEISIMHU, TaKUMU Kak Yepenamka, YepTEXHUK U IPYTUMHU.

Tabnuunbie BenuuuHbl (MaccuBbl). OgHOMepHbIE MaccuBbl. COCTaBICHHUE U OTJIAJKa IPOTPAMM, PEATU3YIOLINX
TUTIOBBIE aJITOPUTMBI 00PaOOTKH OJJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OHOM U3 S3BIKOB IPOTPAMMHUPOBAHUS
(Python, C++, ITackans, Java, C#, IlIkoabpHBIH AJIrOpUTMHYCCKHH SI3BIK): 3alI0JHEHHE YUCIOBOIO MacCHBa
CITy4aifHBIMH YUCIIAaMH, B COOTBETCTBHHU € (POPMYIION MIIM IyTEM BBOJIA YMCEIl, HAXOXKIACHNUE CYMMBI DJIIEMEHTOB
MacCHBa, JMHEWHBIN MOUCK 3aJaHHOTO 3HAYEHUS B MAaCCHUBE, MOJCUYET SJIEMEHTOB MACCHBA, YAOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO, HAaXOKICHHE MHHHMAJIbHOTO (MaKCHMaJIbHOTO) 3JeMeHTa MaccuBa. COpTHpOBKa
MaccHBa.

O0paboTKa MOTOKA JAHHBIX: BEIYMCIIEHUE KOJIMYECTBA, CyMMBI, CPETHETO apuPMETUIECKOT0, MUHUMAIIBHOTO U
MaKCHUMAaJIbHOT'O 3HAYEHUS 3JIEMEHTOB I10CIIeI0BATEIbHOCTH, YOBIETBOPSIOIINX 3a/JaHHOMY YCIOBHIO.
Yupasienue

VYnpasnenue. Curnan. O6parHas cBs3b. [lomyyeHne curHaaoB oT HU(POBBIX JAaTYMKOB (KacaHUsl, pacCTOSHUS,
CBeTa, 3ByKa W Jpyroro). llpumepsl MCTONB30BaHUSI NMPUHIMIIA OOpPATHOM CBS3M B CHCTEMAax YIPaBICHUS
TEXHUYECKUMHU YCTPOMCTBaMU C MOMOIIBIO JATYMKOB, B TOM YHCIIE€ B POOOTOTEXHUKE.

[Tpumepbl pOOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHUS JBIKEHHEM B TPAHCIOPTHOW CHCTEME,
CBapoOYHas JIMHUS aBTO3aBO/a, aBTOMATHU3UPOBAaHHOE YIPABICHHE OTOIUIEHHEM JIOMa, aBTOHOMHAs CHUCTeMa
YIIpaBJICHUS] TPAHCTIOPTHBIM CPEICTBOM U IPYTHE CUCTEMBI).

NudpopmManuoHHbIE TEXHOJIOTHH

DJIeKTPOHHbIE TAOUIIBI

[TonaTue 00 3MEKTPOHHBIX Tabiuiax. TUMNBl JaHHBIX B s4YelKax 3JeKTpOHHOW Tabmuiel. PenaktupoBaHue u
dopmarupoBanue Tabmui. BeTpoeHHbIE (QYHKIHMM ISl TIOMCKAa MaKCUMyMa, MUHUMYMa, CYMMBI H CPEIHETO
apu¢pmernyeckoro. COpTHpOBKa JAaHHBIX B BbIJIEJIEHHOM auamna3oHe. IlocTpoeHue nuarpamm (TUCTOrpamma,
KpyroBas IuarpamMma, TodeuHasi tuarpamMma). Beioop Tuma quarpamMmel.

ITpeoOpaszoBanue Gpopmyn npu KonupoBaHuu. OTHOCUTENbHAsL, AOCOMIOTHAS U CMELIaHHAs aJipecariusl.
VYCIIOBHBIE BBIYMCIICHUS B JJEKTPOHHBIX TaOimiax. CyMMHpOBaHHME MW TOACYET 3HAYEHUH, OTBEYAIOIINX
3aJaHHOMY ycioBuio. O6paboTka OONMpIIMX HAOOPOB JaHHBIX. YHCIEHHOE MOJAEIMPOBAHUE B AJIEKTPOHHBIX
TalJIMIax.

NudopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 00111eCTBe

Porme  mHGMOpMANMOHHBIX TEXHOJOTMHA B pPa3BUTHH DJKOHOMHKH MHpa, CTpaHbl, peruoHa. OTKpHITHIE
o0pa3zoBaTeNbHbIE PECYPCHI.

[Ipodeccun, cBa3anHble ¢ HHPOpMATHKOM UM UHGOPMAIMOHHBIMU TEXHOJOTHSMH: BeO-au3aiiHep,
IPOrPaMMHUCT, pa3pabOTYMK MOOWIBHBIX MPUIOKEHUH, TECTUPOBIIMK, APXUTEKTOP MPOTrPaAMMHOIO
o0ecTieYeHus1, CIIeUAINCT 10 aHAIN3Y JTAaHHBIX, CHCTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS IIPOTPAMMBI IO HUH®OPMATHUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne wuHPOpPMATUKHM Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsS HANPABICHO HA JIOCTHXEHHUE
00y4aroImUMHCS TNYHOCTHBIX, METAIPEIMETHBIX U MPEJAMETHBIX PE3yIbTaTOB OCBOCHUS COAEPIKaHUS y4eOHOTrO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATHI

JlnuHOCTHBIE Pe3yabTaThl UMEIOT HAMPaBICHHOCTh HA PEIICHUE 33/1a4 BOCIIUTAHUS, PA3BUTUS U COLMATH3AINH
o0ydJaromuxcs CpeCcTBaMu y4eOHOTO IIpeMeTa.

B pesynbrare nzydenusi HHGOPMATUKU HA YPOBHE OCHOBHOTO OOIIero o0pa3oBaHus y oOydaromierocs OyayT
c(OPMHPOBAHBI CIIETYIONIUE TNIHOCTHBIEC PE3YJIbTAThl B YACTH:

1) naTpuoTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOE OTHOUICHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY W HAy4YHOMY HACJIEIUIO,
MOHMMAaHKUE 3HAa4eHHs] MHPOPMATUKU KaK HAyKH B JKU3HH COBPEMEHHOTO OOIECTBa, BIaJCHUE JOCTOBEPHOM
uHpopManKel O TepeloBBIX MHPOBBIX M OTEYECTBEHHBIX MJOCTIDKEHHSIX B 0071acTd WHGOPMATUKH U
MH(OPMALIMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHUAX O LUdpoBoOW TpaHchopManuu
COBPEMEHHOT0 00IIIeCTBa;

2) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OpHEHTAIMs] HA MOPAJIbHBIC IIEHHOCTH U HOPMBI B CUTYallUsiX HPaBCTBEHHOTO BHIOOpA, TOTOBHOCTH OLICHHBATH
CBOE MOBEJICHUE M TMOCTYNKHU, a TaKXKe MOBEACHHE U MOCTYNKHU APYTUX JIOJCH C MO3UIMU HPABCTBEHHBIX U
MPAaBOBBIX HOPM C YYETOM OCO3HAHUS TIOCIEACTBUN TIIOCTYNKOB, AKTHBHOE HEMPHUSATHE AacOIHMaIbHBIX
MIOCTYIKOB, B TOM uucie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABJICHHUE O COIUAIBHBIX HOPMax M MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, B TOM YHCJIC B
COIIMANIBHBIX COOOMIeCTBaX, COONIOJEHUE TpaBMJI OE30MacHOCTH, B TOM YHCJIE HABBIKOB O€301acHOTO
MOBE/ICHUS B MHTEPHET-Cpelie, TOTOBHOCTh K Pa3HOOOpPA3HONl COBMECTHOHM AESTENbHOCTU NMPHU BHINOIHEHUH
y4eOHBIX, IMO3HABATENBHBIX 3aJa4, CO3/JaHUM Y4YEOHBIX MPOEKTOB, CTPEMJICHHE K B3aWMOIIOHHMMAHUIO M
B3aMMOIIOMOIIH B IPOIECCE 3TOM yueOHOIl 1eATenbHOCTH, TOTOBHOCTh OLIEHUBATH CBOE MOBEACHHUE U MTOCTYIIKU
CBOWX TOBApHIIEH C MO3UIIMY HPAaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIECTBUH ITOCTYIIKOB;
4) HeHHOCTel HAYYHOI'0 O3HAHHUA:

c(OPMHPOBAHHOCTH MHPOBO33PEHYECKUX MpPEACTaBIeHUN 00 mHpOpMaIu, MHPOPMAMOHHBIX MPOLECCaX U
WH(OPMALIMOHHBIX ~ TEXHOJOTHSX, COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAayKd H
OOIIECTBEHHON MPAKTUKHA M COCTABIISIONIMX 0a30BYI0 OCHOBY JJISi IOHMMAaHUS CYITHOCTH HAYYHOH KapTHHBI
MUDA;

MHTEpeC K OOYYEHHIO M IO3HAHUIO, JIIOOO3HATENBbHOCTh, TOTOBHOCTh U CIOCOOHOCTh K €CaMOOOpPa30BaHMUIO,
OCO3HaHHOMY BBIOOPY HANpaBJIEHHOCTH U YPOBHS 00yUYEHHMS B JalbHEHIIEM;

OBJIAJICHUE OCHOBHBIMH HAaBBIKAMH HCCIIEOBATEIbCKON NEATETPHOCTH, YCTAaHOBKA HAa OCMBICIEHHE OIIBITA,
HaOJIIOACHUHN, TOCTYNKOB M CTPEMJIEHHE COBEPIIEHCTBOBaTh IYTH JIOCTMKEHUS HWHAWBUAYAJIBHOTO U
KOJIJISKTHBHOTO OJ1aroroyyus;

c(OpMUPOBAHHOCTh HMH(OPMAIIMOHHOW KYJIBTYphl, B TOM 4YHCIIE HAaBBIKOB CaMOCTOSITEIBHON paboThl ¢
Y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEPAaTypoH, pasHOOOpa3HBIMH CpEICTBAMH HH(POPMAMOHHBIX
TEXHOJIOTHUH, a TAK)KE YMEHUS CAMOCTOSITENILHO OMPEIENSITh 1IeJIH CBOEro 00yueHus, CTaBUTh U (DOPMYIHUPOBATH
IUIg ce0sl HOBbIE 3a7jaud B yué€0e M MO3HaBAaTEIbHOW JESITeNbHOCTH, Pa3BUBAaTh MOTHUBBI U MHTEPECHI CBOEH
MO3HABATENBHOM €ATEIbHOCTH;

5) popMupoBaHuS KYJbTYPHI 310POBb:

OCO3HAaHME LIEHHOCTH XHM3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO, YCTAHOBKA Ha 3/J0POBBINH 00pa3
KU3HHM, B TOM YHCIIC€ U 3a CYET OCBOCHMSI M COOJIO/IeHUs TpeOoBaHWM O€30MacHOM SKCIUTyaTallii CPEJICTB
MH(OPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPya10BOr0 BOCIMTAHMSA:

MHTEpEC K MPAKTHUYECKOMY H3ydeHHIO npodeccuii u Tpyaa B chepax NpodecCHOHANBHON NesTeTbHOCTH,
CBSI3aHHBIX ¢ WH(POPMATUKOH, MPOrPaMMHPOBAHNEM M MH()OPMAIIMOHHBIMHI TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHHSIX HAyKH MH(POPMATUKHU M HAYIHO-TEXHUYECKOTO MPOrpecca;

OCO3HAHHBII BBIOOP M TIOCTPOCHHWE WHAMBHIYATbHOH TPACKTOPHH OOpa30BaHUS M JKU3HEHHBIX IIAHOB C
y4ETOM JIMYHBIX U OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;

7) 3K0JI0rMY€eCKOr0 BOCIIMTAHMS:



OCO3HAHME TII00ATBHOIO XapakTepa 3KOJIOTMYECKHX MPOoOJIeM M IMyTed UX pelIeHUs, B TOM YHCie C y4ETOM
BO3MOXXHOCTEH MHPOPMAILIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

8) aganTannu 0o0y4yarmerocs K H3MeHsIIOIMMCS YCJIOBHAM COLMATIBHONW M IPUPOAHON cpelbl:

OCBOEHHE O0YYaIOIUMUCS COLIMAIBLHOTO OIBITa, OCHOBHBIX COI[MAIBHBIX POJIEi, COOTBETCTBYIOIIUX BEAYIIeH
JESTeIbHOCTH BO3pPAcTa, HOPM U MPABWJI OOIIECTBEHHOTO MOBEACHUS, (DOPM COIMATBHON JKU3HU B TPYIIAX U
COO0O0IIIeCTBaX, B TOM YHCJIE CYIIECTBYIOIINUX B BUPTYaJIbHOM MPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeMeTHbIE  pe3yNbTaThl  OCBOCHHS MPOTpaMMbl MO  HMH()OPMATHKE OTPAKAIOT  OBJIAJICHHE
YHHUBEpPCAJIbHBIMU YU4€OHBIMU ACUCTBUSIMHU — TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYISTUBHBIMU.
Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe JeiCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

YMEHHE OIpeneisaTh MOHSTHS, CO3JaBaTh OOOOIIEHUS, YCTAaHABIMBATH AHAIOTHH, KIACCU(UIIUPOBATSH,
CaMOCTOSITENIbHO BBIOMpPATh OCHOBAaHUS M KpUTEpPUM Ui KIAacCHU(pUKALMU, YCTaHABIMBATH MPUUYUHHO-
CJICICTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKHE PpACCYXKICHHs, JeJlaThb YMO3aKIIO4YeHUs (MHIYKTHUBHBIE,
JeNyKTUBHBIC U MO0 aHAJIOTHUH) U BBIBOJIBI,

YMEHHE CO3/1aBaTh, MPUMCHITh M TPEOOpPA3OBHIBATh 3HAKH M CHMBOJBI, MOJEITH U CXEMBI IS PEIICHHUS
y4eOHBIX U M03HABATEIbHBIX 3aa4;

CaMOCTOATENIHO BBIOMpATh CIOCO0 pelieHrs ydyeOHO# 3a1aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHHS,
BbIOMpaTh HanboJiee MOAXO AN ¢ YYETOM CaMOCTOSTENIHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbCKue AeiCTBUS:

(dbopMynupoBaTh BOMPOCH], PUKCUPYIOILINE Pa3pblB MEXKIY PEabHBIM U JKEJIaTeIbHBIM COCTOSTHUEM CUTYalUH,
00BEKTa, K CAMOCTOSITSIIFHO YCTAaHABIMBATh HCKOMOE U JJAHHOE;

OLICHHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTHh HH(OPMAIIHIO, TOJTYYCHHYIO B XOJI€ UCCIIEI0OBAHUS;
MIPOTHO3MPOBATH BO3MOYKHOE JTAIBHEHINIEE Pa3BUTHE MPOIECCOB, COOBITUH M WX TMOCIEACTBHS B aHAJIOTUIHBIX
WIN CXOIHBIX CHUTYyallusX, a TakXKe BBIABUTATH MPEINOJOKEHUS 00 UX PAa3BUTHUH B HOBBIX YCJIOBHSIX H
KOHTEKCTaX.

PabGora ¢ undopmanmeii:

BBISBJIATH IeUIUT UHPOPMAIUH, TAHHBIX, HEOOXOIUMBIX IS PEIICHUS TOCTABIICHHOW 33]1a4H;

MPUMEHSITh Pa3IuYHbIE METO/IbI, HTHCTPYMEHTHI U 3alPOCHl IIPH MOUCKE U 0TOOpEe MHGOPMAIIUHN WIH TAaHHBIX U3
HMCTOYHUKOB C YIETOM TPEUIOKCHHON yUeOHOM 33129 U 3aJaHHBIX KPUTEPHEB;

BBIOMpATh, AHATTU3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHGOPMAITUIO PA3IMUHBIX BUAOB U (hopm
MPEACTABICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMy TMpeACTaBleHUs WHPOpPMAMM U WIUTFOCTPUPOBATH
peraemMbie 3a1a41 HECTIOKHBIMU CXEMaMU, JuarpaMMaMu, MHOU TpauKoi U UX KOMOMHAITUSIMU;

OILICHUBATh HAJEKHOCTh MH(GOPMALMU MO KPUTEPHUSM, MPEITIOKEHHBIM yUHUTEIeM WU cHOpMYTHPOBAHHBIM
CaMOCTOSTEIBHO;

3¢ (HEeKTHUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.

KoMMyHuKaTUBHBbIE yHUBEpPCAJIbHbIE YUeOHbI€ 1eliCTBUA

OO0menne:

COTOCTABIIATh CBOM CYXICHUS C CYKIEHUSMH APYTMX YYaCTHUKOB Juaiora, oOHApYKMBaTh paszlinuue H
CXOJICTBO TIO3ULIUI;

MyOJIMYHO MPECTABIATh PE3YNIbTAThI BHITTOJIHEHHOTO OMBITa (SKCIIEPUMEHTA, UCCIIEOBaHUS, TIPOCKTA);
CaMOCTOSITENTFHO BBIOUPATh (POpPMAT BBICTYIUJICHHS C YIETOM 3a7a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayTUTOPUH U
B COOTBETCTBUU C HUM COCTABJISTh YCTHBIE W MUCHMEHHBIE TEKCTHI C HMCIOJIB30BAHHEM HILTIOCTPATHBHBIX
MaTepHuaoB.

CoBMecTHas 1eITEILHOCTD (COTPYIHUYECTBO):

MOHUMATh U MCIIOJIH30BATh MPEUMYIIECTBA KOMAaHAHON U WHANBUAYAIbHON paOOTHI IPHU PEIICHUH KOHKDETHON
poOJIeMBbI, B TOM YHUCJIE TIPU CO3JIaHUU WH()OPMAITMOHHOTO TPOYKTa;

NPUHUMATh 1eJh COBMECTHOW WH(OpMalMOHHOW JesTenbHOCTH 10 cOopy, o0paboTke, mepenadye,
dbopmanmzanuu MHPOPMAIIMK, KOJUIEKTHBHO CTPOWUTH JECUCTBHUS MO €€ MOCTHXKCHHIO: PACTpENessiTh POJIH,
JIOTOBApUBATHCS, 0OCYKIATh MPOIIECC U PE3yIbTaT COBMECTHON pabOTHI;

BBITIOJIHATH CBOKO 4YacTh paboTel ¢ wuHpopmanueldr wiM WHGOPMAIMOHHBIM TPOIYKTOM, JOCTUTAs
KaueCTBEHHOT'0 pe3yJibTaTa MO CBOEMY HAIpPaBJICHUIO U KOOPAUHUPYS CBOM JECUCTBUS C JPYrUMHU UJICHAMHU
KOMaH/IbI;



OIICHWBATh Ka4eCTBO CBOETO BKJIana B OOMIMI WH(MOPMALNMOHHBIA MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
chOopMyIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS;

CpPaBHUBATH PE3YIbTaThl C UCXOJHOM 3a7adyeil v BKJIaJ KaXKJI0ro WIEHAa KOMaH/bl B JOCTUKEHUE PE3YJIbTATOB,
pa3nenarsb cepy OTBETCTBEHHOCTH U MPOSBIIATH TOTOBHOCTh K MPEIOCTABICHUIO OTUETA Mepe IPYIIOM.
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranuszaumus:

BBISIBJISITH B )KU3HCHHBIX U YYEOHBIX CUTYalUsX MPOOIEMBbI, TPEOYIONIUE PEIICHNS;

OPUEHTHPOBATHCS B PA3NIMYHBIX MOAXOAAX K MPHUHATHIO peUIeHHH (MHAMBUAYAJIbHOE MPHUHITHE pPEIlIEeHUH,
MIPUHATHE PEIICHUI B TpyIIIe);

CaMOCTOSITENILHO COCTABJISITh aJITOPUTM PEIlIeHUs 3aauu (WM €ro 4acTh), BBIOUPATh CIIOCO0 perieHus yueOHo
3a/1auyu ¢ YYETOM HMMEIOIIUXCA PEeCypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH IpeiJiaraeMblie
BapHaHTbI PEUICHHUI;

COCTABJISITh IUIAH JIEUCTBHM (IUIaH pealiu3aluyd HAMEUEHHOTO aJIropuTMa pelieHus), KOPPEeKTUPOBATH
MPEIJIOKEHHBIN AITOPUTM C YUETOM MOTYYSHHSI HOBBIX 3HaHUN 00 U3y4aeMOM OOBEKTE;

JIeNaTh BHIOOP B YCIOBUSIX MPOTUBOPEUNBON HHPOPMAIIHH U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CamokoHTpOJIBb (peduiexcusi):

BIIQJICTh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAITUH H PEIICKCHH,

JaBaTh OLEHKY CUTYallH U Mpeasiarath IiaH e€ u3MeHEeHHUS;

YUYHUTBIBATh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHHUKHYThH IIPH PELICHUU Y4eOHOM 3a/ayw,
a/IalITUPOBAThH PEIICHUE K MEHSIOLUMCS 00CTOATENbCTBAM;

OOBSICHSITh TPUYMHBI JOCTYKCHUS (HEIOCTHIKCHHUS) PE3ylIbTaTOB WH(POPMAIMOHHON JEATEIHbHOCTH, N1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY, YMETh HAXOAUTh MMO3UTHUBHOE B MIPOU3OIIEIIICH CUTYalINH;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, W3MEHHUBIIUXCS CHUTYaIlUMH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBHUSM.

OMONMOHAJBHBLIN HHTELJIEKT:

CTaBUTH ce0s1 Ha MECTO JIPYTrOro YeJIOBEKa, IOHUMAaTh MOTUBBI U HAMEPEHUS JIPYTroro.

IlpunsiTue ceds U APyrux:

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT JaXKE B YCIOBHUSX OTKPBITOTO JOCTYIA K JTHOOBIM
00béMaM HHPOpPMALIHH.

NNPEJMETHBIE PE3YJIbTATBI

K xonity o0yuenus B 7 kjiacce y o0ydaromnierocst 0yayT copMHUpOBaHbI CICIYIONTHE YMEHHUS:

NOSICHATh Ha MPUMEpax CMBICHI MOHATUH «MHpOpMaLUsa», «UH(POPMALMOHHBIA Mpoieccy, «obpaboTka
nH(poOpMaLIUNY, «XpaHeHHE HH(pOopMaUNy, «epeaadya nHpopMaLuny;

KOJMPOBAaTh U JIEKOAUPOBATH COOOIIEHHUS MO 3aJlaHHBIM MpaBUIIaM, JIEMOHCTPUPOBATh TTOHUMAaHHUE OCHOBHBIX
MPUHLIMIIOB KOAMPOBAHUS MHPOPMAIMK Pa3IMYHON NpUpOb! (TEKCTOBOM, rpaguecKoi, ayauo);

CpaBHUBATh JUIMHBI COOOLIEHUH, 3alIMCAaHHBIX B PA3JIMYHBIX al(haBUTaX, ONEPUPOBATh €AMHUILIAMH U3MEPEHUs
nH(OPMaLMOHHOTO 00BEMA U CKOPOCTH Nepejaun JaHHbIX;

OLIEHUBATh U CPAaBHUBATh Pa3MePhl TEKCTOBBIX, IpaMueCKUX, 3BYKOBBIX (DailioB 1 BUEO(DaNIIOB;

MPUBOJUTL TPUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHUS M TNepenaud WHPOpMaluu, CPaBHUBATh HX
KOJIMYECTBEHHBIE XapaKTEPUCTHKH;

BBIIETISITh OCHOBHBIE 3Tallbl B UCTOPUU W MOHUMATh TEHJEHIUHU DPA3BUTHS KOMIBIOTEPOB U MPOTPaMMHOIO
obecneucHus;

MOJIy4yaTh M UCIOJIB30BaTh MH(OPMAIMIO O XapaKTEPUCTHKAX MEPCOHAIBHOIO KOMITBIOTEpAa U €r0 OCHOBHBIX
ayIeMeHTax (Ipoleccop, onepaTUBHASA NaMsITh, JOJTOBPEMEHHAs MaMsATh, YyCTPOUCTBA BBOA-BBIBOJIA);
COOTHOCHTB XapaKTEPUCTUKHN KOMITBIOTEpA C 3a/1a4yaMH, PEIIaeMbIMH C €r0 TOMOIIbIO;

OpPHEHTUPOBATbCS B HEPAPXUUYECKOH CTPYKType (QailioBoil cuctembl (3amMchiBaTh MNOJHOE HMs  (haiina
(xatasora), myTh K (ailmy (karajmory) Mo HMEIOIIEMYCs ONHUCAaHUI0 (aillloBOM CTPYKTYphl HEKOTOPOIO
MH(OPMAIIMOHHOTO HOCHUTETIS);

paboTtath ¢ (PaillIoBON CHCTEMON TIEPCOHATHFHOTO KOMITBIOTEPA C UCIIOJIb30BaHNEM Tpaduueckoro narepdeiica,
a MMEHHO: CO3/1aBaTh, KOIHMPOBAaTh, MEpEMeEIlaTh, MEPEUMEHOBBIBATh, YIANATh U apXUBHPOBATh (ailibl U
KaTaJorH, UCI0JIb30BaTh aHTUBUPYCHYIO MPOTrpamMMy;

MIPEICTaBIATh PE3YyJIbTaThl CBOEH JEATENIBHOCTM B BHJE CTPYKTYPHUPOBAHHBIX HWJIIOCTPUPOBAHHBIX
JOKYMEHTOB, MYJbTUMEINWHBIX ITPE3CHTALH;



uckath uHpopMmaruio B MHTEepHETe (B TOM 4YHCIE, MO KIIOYEBBIM CJIOBaM, MO U300paKEHHIO), KPUTUUECKU
OTHOCUTBCSI K HalJIeHHON MH(OpMaIH, OCO3HABasi OMACHOCTh AJIS JIMYHOCTH U OOLIECTBA PAaCIpPOCTPaHEHUS
BPEIOHOCHON MH(OpPMAIHH, B TOM YHUCIIE SKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

IIOHUMAaTh CTPYKTYPY aJIpecoB BEO-pPeCypCoB;

HCI0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIIHIA;

coOmogarh TpeOoBaHUS  0€30MacHONW  SKCIUTyaTallud TEXHUYECKUX CpEeACTB  HMH(MOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH, COOIIOIAaTh CETEBOW THUKET, 0a30Bble HOPMbI MH(POPMALMOHHON 3TUKU H
npaBa Ipu paboTe ¢ NPUIOKEHUSMH Ha JIOOBIX YCTpoiicTBax M B VIHTepHere, BbIOMpaTh Oe30onacHble
CTpaTEruy MOBEACHUS B CETH;

IPUMEHATh METO/IbI NPO(PUIAKTUKN HETATUBHOTO BIMAHUS CPEACTB MH(POPMALIMOHHBIX U KOMMYHHKAIlHOHHBIX
TEXHOJIOTUI Ha 3/10pPOBbE M0JIb30BATEIS.

K koH1y o6ydenus B 8 kiacce y oOyuatomierocst 0ynyt copMUpPOBaHbI CIEYIOIUE YMEHUS:

MOSICHATH Ha IPUMEPAX pa3inyuus MEX1y MO3UIMOHHBIMU U HEMO3UIIMOHHBIMU CUCTEMAMHU CUMCIICHUS;
3alMCBIBaTh U CpaBHUBATh Lenble yuciaa oT 0 1o 1024 B pa3inuyHbIX MO3UIMOHHBIX CUCTEMax CUUCIIEHUS (C
OCHOBaHUSMHU 2, 8, 16), BEINOIHATH apu(hMETHUECKUE OTIepaIlK HaJl HUMU;

PacKpbIBaTh CMbICII IOHATUH «BBICKA3bIBAHHUEY, JIOTUYECKAs ONEPALU», «JIOTMUECKOE BBIPAKEHUEY;
3alHUChIBaTh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAHUEM JIM3bIOHKLMHM, KOHBIOHKIMM M OTpULIAHUS,
OIpENeNIATh UCTUHHOCTD JIOTUYECKUX BBIPAXKEHUH, €CIIM U3BECTHBI 3HAUYEHUS] MCTMHHOCTU BXOJSIIMX B HErO
IIEPEMEHHBIX, CTPOUTH TaOJIULIBI HCTUHHOCTH JUIsL IOTUYECKUX BBIPAXKECHHUI;

pacKpbIBaTh CMBICI TOHATUH «HUCIIOJIHUTENbY», <«QITOPUTM», <«IIpOrpamMma», IOHMMas Ppa3HUIY MEX1y
yIOTpeOJIEHNEM ATHX TEPMHHOB B OOBIICHHOW pe4H U B HH(pOpMaTHKE;

OIUCBIBATh AJITOPUTM pEIICHUS 3a/1a4M PA3IMYHBIMU CLIOCO0AMH, B TOM YHUCIIE B BUJIE€ OJIOK-CXEMBI;
COCTaBJISITh, BBINOJIHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBbI C UCIIOJIb30BaHUEM BETBJICHUN U
LIUKJIOB JJIsl YIPaBJICHUs UCIIOJIHUTENAMH, TaKUMU Kak Po6oTt, Uepenanika, YepTExXHUK;

UCIOJIb30BaTh KOHCTAHTHI U NEPEMEHHBIE PA3JIMUHbIX TUIOB (UMCIIOBBIX, JOTHYECKUX, CUMBOJIBHBIX), 8 TAKXKE
COZIepKalie UX BBIPAXKEHUS, UCIIOJIb30BATh ONEPATOp MPUCBAUBAHUS;

HCIO0JIb30BaTh IIPU pa3zpaboTKe MpOorpaMM JIOTUYECKUE 3HAUEHUSI, OTIEPALlUU U BHIPAKEHUS C HUMU;
aHAJIM3UPOBATh NPEAJIOKEHHbIE AJITOPUTMBI, B TOM YHCJE OINpPENeNATh, KaKHE pe3yabTaThbl BO3MOXHBI IPU
3aJJaHHOM MHO>KECTBE UCXOJHBIX 3HAUECHUI;

CO3/1aBaTh U OTJIAKUBATH MPOrPAMMBbI Ha OJJHOM U3 sI3bIKOB mporpammupoBanus (Python, C++, Tlackaib, Java,
C#, llxonpHBI AnropuTMUYecKU SI3BIK), pealM3yroIIie HECIOKHBIE AITOPHUTMBI OOpaOOTKH YHCIOBBIX
JAHHBIX C MCIOJIb30BAaHUEM IIMKJIOB M BETBJIICHUH, B TOM YHCJIE PEATU3YIOLIME MPOBEPKY AEIUMOCTH OJHOTO
LIEJIOr0 YKcia Ha Jpyroe, MpoBEpKY HATypajbHOTO YMCJa Ha MPOCTOTY, BBIAENECHUS LUP U3 HATYpaJIbHOTO
quca.

K xonity o0yuenus B 9 kiiacce y o0ydaromierocst 0yyT copMUpOBaHbI CICIYIONTHE YMEHHUS:

pa3buBaTh 3374 Ha 110/13a/1a41, COCTABIIATh, BHIIIOIHATH BPYYHYIO U HAa KOMITBIOTEPE HECIIOKHBIE alITOPUTMBI
C HCIIOJIb30BAHUEM BETBJIEHMH, IIUKJIOB M BCIIOMOTaTEJIbHBIX AJITOPUTMOB IS YIPABICHUS MCHOJHUTEISMH,
TakuMHu Kak Pobot, Uepenamika, UepTEKHUK;

COCTaBJIATh M OTJQXHUBATHh MPOTPAMMBbl, PpEATU3YIOIIME THUIIOBBIE AITOPUTMbI OOpPaOOTKH YHCIOBBIX
M0CJIeI0BAaTEIbHOCTEN MM OJJTHOMEPHBIX YUCIIOBBIX MacCUBOB (IIOMCK MaKCHMyMOB, MUHUMYMOB, CYMMBbI WJIH
KOJIMYECTBA AJIEMEHTOB C 33JlaHHBIMH CBOWMCTBAMHM) Ha OJTHOM W3 s3bIKOB HporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonpHbIi ATTOpUTMUYECKUN SI3BIK);

pPacKpbIBaTh CMBIC] MOHATHH «MOJEIbY», «MOJEIHPOBAHUE», ONPEAECISATh BUABI MOJENEH, OLEHUBATh
aJIeKBaTHOCTh MOJIETTH MOJIEIMPYEMOMY OOBEKTY U IIeNIIM MOAETUPOBAHHUS;

UCIOJIb30BaTh I'padbl U I€peBhs 111 MOACITUPOBAHUS CUCTEM CETEBOM U MEPAPXUUECKOI CTPYKTYPhl, HAXOJUTh
KpaTuaiimuii nyTs B rpade;

BBIOMpPATh CMOCOO TMPEACTABICHUS JAHHBIX B COOTBETCTBHH C TOCTaBIICHHOW 3adadei (TaOJuIbl, CXEMBI,
rpaduKy, TMarpaMMsbl) C UCIIOJIB30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJACTB 00paOOTKH JaHHBIX;
UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOMUIBI JUIsI 00padOTKH, aHANIKW3a U BHU3YyalIM3al[MM YUCIIOBBIX JAHHBIX, B TOM
qucye ¢ BhIJEICHUEeM JMana3oHa TabIuIlbl M YIIOpS10UYMBaHUEM (COPTUPOBKOI) €ro 3J1€MEHTOB;

CO3/1aBaTh M MPUMEHATH B 3JIEKTPOHHBIX TaOiIMIax (GopMyssl JUIsl pacy€TOB C UCHOJIb30BaHUEM BCTPOEHHBIX
apupmMeTHuecknX QyHKIHUN (CyMMHPOBAaHUE U MOJCUYET 3HAUEHUI, OTBEUAIOIINX 3a/laHHOMY YCIIOBHIO, CpE/IHEE
apudmeTnyeckoe, MOMCK MAaKCUMaJbHOTO U MHHUMAJIbHOTO 3HAY€HHUs), aOCOJIOTHOM, OTHOCHTEIBHOM,
CMEIIaHHOM aJpecalny;



WCIIOJIb30BaTh JJIEKTPOHHBIC TAOMUIBI AJII YHUCICHHOTO MOJCIMPOBAHMS B TPOCTBIX 3a/adaX M3 Pas3HbBIX
MPEAMETHBIX 00J1acTei;

UCIIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4YHCIIE KOMMYHUKAIIMOHHBIC CEPBUCHI, OOJIadHBIC
XpaHWINIIA JTaHHBIX, OHJIAWH-TIPOTPAMMBI (TEKCTOBBIE M TpadUUECKUE PEAAKTOPHI, CPeIbl pa3paboTKH)) B
y4eOHOI U TOBCETHEBHOM JIeATETHHOCTH;

MPUBOJUTH MPUMEPHI UCIIOJIb30BAHUS T€OMH(OPMAIMOHHBIX CEPBHCOB, CEPBHCOB T'OCYIAPCTBEHHBIX YCIYT,
o0Opa3oBaTenbHbIX cepBHCOB MIHTEpHETa B Y4eOHOM M MOBCEAHEBHON JCSITETLHOCTH;

UCIIOJIb30BaTh PA3IMYHBIE CPEJICTBA 3alUThl OT BPEJOHOCHOTO IMPOTPAMMHOIO OOecreyeHHs], 3allulaTh
MEePCOHANBHYI0 WH(GOPMAIIMI0O OT HECAHKIIMOHUPOBAHHOTO JIOCTyNa W €ro TIOCJIEICTBUN (pasriameHus,
MOJIMEHBI, YTPaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKHX M COLMAIbHO-TICUXOJIOTUYECKUX aCIEKTOB
UCIIONIb30BaHUs ceTu VHTepHEeT (cereBas aHOHUMHOCTH, IU(PPOBOM Clell, ayTeHTUYHOCTh CYOBEKTOB H
PECYPCOB, OMACHOCTH BPEJOHOCHOTO KOJIA);

pacmo3HaBaTh TONBITKM W TPEIYNPEXKIaTh BOBJICUCHHUE CeOSI M OKPYXKAMIIUX B JECTPYKTUBHBIC H
KpUMHHAJIbHBIC (DOPMBI CETEBOM aKTHBHOCTH (B TOM YHCJIe KHOSPOYJITUHT, (PUIITHHT).

TEMATHYECKOE IINIAHUPOBAHHUE

7 KUIACC

Ne HaumeHoBaHue pa3/iejioB U TEM NPOTPAMMBbI Kosau4vecTBo 4acoB DJIeKTPOHHbBIE
n/n (uudposbie)
oOpa3oBaTe/ibHbIE

pecypcesl
Bcer Konrpo IIpakrnu
0 JIbHBIE ecKHe
padoTsl  padoThI

Paznen 1. lludposasi rpaMoTHOCTH

Komnviomep — ynugepcanvrnoe ycmpoiicmeo
00padomkKu OaHHbIX

KomnbroTep — yHMBepcallbHOE BEIYUCIUTENBHOE
yCTpPOMCTBO, paboTaroliee no nporpamMmme. Turbl
KOMITbIOTEPOB: IEPCOHAIbHBIE KOMIIBIOTEPHI,
BCTPOEHHBIE KOMITIBIOTEPHI, CYIIEPKOMIIBIOTEPHI.
MoOGunbHbIE YCTPOHCTBA.

OcCHOBHbBIE KOMIIOHEHTBI KOMITBIOTEPA U UX
HaszHauyeHue. [Ipoueccop. OnepaTuBHas u
JIOJITOBPEMEHHAsI MaMATh. Y CTPOMCTBA BBOAA U
BbIBOZIa. CEHCOPHBII BBOJ, TAaTYUKU MOOMIIBHBIX
YCTPOMCTB, CPeACTBA OMOMETPUUYECKON
ayTeHTU(UKaLUu.

Hcropus pa3BuUTHUA KOMITBIOTEPOB " bubmuoreka [JOK
11 nporpaMMHoro  obecneuenus.  Ilokonenus 2 https://m.edsoo.ru/7f

KoMmnbioTepoB.  CoBpeMEHHBIE  TEHJEHIUU 41646e
pa3BUTHSA KOMIBIOTEPOB. CyNEpKOMIIBIOTEPHI.
[TapannenbHble BBIYUCICHUS.

Ilepconanbubiii koMmbroTep. IIponeccop u ero

XapaKTEePUCTUKHU (TakTOBAs JacToTa,
Pa3psIHOCTH). OnepaTuBHas MMaMSTh.
HonroBpemenHass mamMsTh. Y CTpPOMCTBAa BBOAA U
BBLIBOJIA. O0BéM XPaHUMBIX JTAaHHBIX

(omepaTuBHAS MaMSITh KOMIBIOTEPA, KECTKUN U
TBEPAOTENBHBI  JUCK, TOCTOSHHAS MaMsTh
cmapTdoHa) W CKOPOCTh  JOCTyma ISt
pa3IMYHBIX BUOB HOCUTEIEH.

Texnuka 0e30MacHOCTH W TpaBwWia pabOTH Ha
KOMIIBIOTEPE.

1.2 IIporpammbl ¥ JaHHBIE 4 1 bubmmorexa LIOK
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[IporpamMHOe  oOecrneueHHEe  KOMIIBIOTEpA.
[lpuknagHoe  mporpaMMHOe  oOecIeyYeHHE.
CucremHoe IIPOrpaMMHOE o0ecrieueHue.
CuctemMbl  IPOrpaMMHPOBAHUSI. [TpaBoBas
OXpaHa MpOrpaMM U JAaHHbIX. becruiatHele u
ycIoBHO-OecmiaTHble  TporpaMMmel.  CBOOOIHOE
porpaMMHOe 0OecIieueHue.

@aiinel W nanku  (katanoru). [IpuHnmns
noctpoeHus (QaiinoBbix cucrteM. IlomHoe unms
¢aiina (mankn). [1yte k daiiny (manke). Pabora c
daitnamu U KaTaJloraMu CpeAcTBaMu
OIlepallMOHHOMN CUCTEMBI: CO3/1aHHUE,
KOIIMPOBAHUE, INEpEMEIICHUE, MePEeUMEHOBAHUE
U yjayeHue ¢aiyioB u manok (Kataaoro). THITbI
daiinmoB. CpoiictBa (aitioB. XapaKTepHbIS
pasmepsl (paiiIoB pa3IMYHBIX TUIOB (CTpaHHIIA
TEKCTa, JJEKTPOHHAs KHura, Qororpadus,
3alMch NECHW, BUJCOKIIUII, IOJHOMETPAXKHBIN
¢wibM). ApxuBauus AaHHbIX. Vcnosb3oBaHue
Iporpamm-apxuBaropoB. MaiyIOBBI MEHEKED.
[Touck aiinoB cpeacTBaMu — OmnepanMOHHON
CUCTEMBI.

KomnbroTepHble BUPYChI U IpYTHe BPEIOHOCHBIE
nporpammbl.  [Iporpammsl i 3alIUTHl  OT
BUPYCOB.

KomnbioTepHbie ceTn

OO0benuHeHue KommblOTepoB B ceTh. CeThb
Wurepuer. Beb-crpanwnia, BeO-caiit. CTpykTypa
ajpecoB BeO-pecypcoB. bpaysep. IlouckoBbie
cuctembl. [lowick mHpOpMaNMK TO KIIOYEBBIM
cloBaM W MO u300paxkeHuro. J[ocToOBEpHOCTH

13 uH(popMaluu, noaydeHHon u3 aTepuera.
CoBpeMeHHBIE CEPBUCHI UHTEpHET-
KOMMYHUKAaIUH.

CereBoit ITHKET, 0a3zoBbIe HOPMBI

MH(OPMaLlMOHHON ATUKHU W MpaBa Ipu padboTe B
Wntepnere. Ctpareruu 6€30MacHOTO MOBEICHUS
B NHTEpHETE.

Uroro no pazneny

https://m.edsoo.ru/7f
41646¢

bu6nmorexa LIOK
https://m.edsoo.ru/7f
41646e

Pa3nea 2. Teoperndeckue 0CHOBbI HH(POPMATHKH

HNugpopmanus u uHGopMaLHOHHbIE POLECCHI
Wndopmanus — OJHO W3 OCHOBHBIX MOHSATHI
COBPEMEHHOMN HAYKHU.

Wudopmaninsa kak cBeleHHUs, peaHa3HAYCHHbIE
JUIS. BOCIIPUSTHS 4EJIOBEKOM, M MH(OpMaIus Kak
JaHHbIE, KOTOpBHIE MOTYT OBbITH 00paboTaHbI
2.1 aBTOMAaTU3UPOBAHHON CUCTEMOM.

JuckpeTHOCTh JTAHHBIX. Bo3MoxHOCTB
OTHCAHMsI HETIPEPHIBHBIX OOBEKTOB U MPOIECCOB
C IOMOIIBIO TUCKPETHBIX JAHHBIX.
WHdpopMallioHHbIE TPOLECCHl — MPOILECCHI,
CBS3aHHBIE C XpaHEHHUEM, MpeoOpa3zoBaHUEM U

nepenayen JaHHbIX.

but6mmoreka [IOK
https://m.edsoo.ru/7f
41646¢
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2.2

IIpeacrasiienne HHGpOPpMALUH.

CumBon. AndaBur. MomHocTh  andasuTa.
Paznoobpazue SI3BIKOB u an(aBUTOB.
EcrectBeHHble U (popManbHble sI3bIKU. AspaBUT
TEKCTOB HA PYCCKOM  s3bIKE. J[BOMYHBII
anpaBut. KommuuecTBO BCEBO3MOXHBIX —CIIOB
(KOZIOBBIX KOMOMHAIMIT) (PUKCUPOBAHHOMN JITUHBI
B jaBouyHoM aindasute. [IpeobOpazoBanue
moboro andasuta K nBomyHOMY. KommuectBo
pasyInYHBIX CJIOB (PUKCUPOBAHHOW JUIMHBI B
andaBuTe ONpeaeIéHHON MOIITHOCTH.
KonupoBanue cumMBOJIOB OJHOrO angaBuTa C
MOMOIIIBIO KOJIOBBIX CJIOB B JIPYroM ajdaBHTE,
KO/10Basi Tabyuua, JeKOJUpOBaHHUE.

JBonunslii koxa. IlpencraBineHue MaHHBIX B
KOMIIbIOTEPE KaK TEKCTOB B  JBOUYHOM

andasure.
Nudopmanmonneiii 00bEM gaHHBIX. bur —
MHUHHMaJIbHas eIMHALIA KOJIMYECTBA

uH(bOpMallul — JBOMYHBIN pazpsa. EguHuib
U3MEpeHHs] UHPOPMAIIMOHHOTO 00BhEMA JaHHBIX.
burt, OaiiT, kunoOaiit, Meradaiit, ruradamrT.
CkopocTh  mepemayd  JaHHBIX.  EquHHIBI
CKOPOCTH Mepeaayuu JaHHbIX.

KomupoBanue TekcToB. PaBHOMEpHBIM KOI.
HepaBuomepnsiii  kox.  Komupoka  ASCII.
BocebmubutHble  kKommpoBku.  [loHsiTHE O
KOJIUPOBKAX UNICODE. JlexoqupoBaHue
COOOIICHUH C UCTIOIH30BAHUEM PAaBHOMEPHOTO U
HEpaBHOMEpHOTO  Koaa. MHbopmannoHHBIN
00BEM TEKCTA.

Hckaxxenne nHGpoOpMaIiy Mpu nepeaaye.

Ob6mee Mpe/iCTaBICHNE 0 uudpoBoM
MPEJCTAaBICHUN AayAMOBU3YAIbHBIX U JPYTUX
HENIPEPBIBHBIX JIAHHBIX.

KogupoBanme 1Bera. LlBeToBele  Mojemnu.
Monens RGB. I'my6una xoguposanwsi. [Tanurpa.
PactpoBoe u  BEKTOpHOE  MpeACTaBICHUE
M300pakeHHi. [Muxcens. Orenka
UHPOPMALIMOHHOTO  00BéMa  rpaduyeckux
JAHHBIX JIJIS1 pACTPOBOTO M300paKEHUS.
KoaupoBanue 3Byka. Pa3psimHOCTh U yacToTa
3amucu. KonnuecTBo KaHAIOB 3aMKCH.

Orenka KOJTMYIECTBEHHBIX apaMeTpoB,
CBS3aHHBIX C TIPEJCTABICHWEM U XpaHEHUEM
3BYKOBBIX (haiijIoB.

bubnunoreka LIOK
https://m.edsoo.ru/7f
41646¢

Hroro no pazneny
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Paznen 3. UndpopmanmoHHbIE TEXHOJIOTHH
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3.1

TekcTOBbIE JOKYMEHTBI

TekcToBble JOKYMEHTBI U HX CTPYKTypHBIE
aJeMeHTHl (CTpaHwuiia, ab3al, CTPOKa, CJIOBO,
CHUMBOJ).

TekcToBBIN MpOIIECCOp — HHCTPYMEHT CO3/aHUs,
pelakTUpoBaHus W (OPMATUPOBAHUS TEKCTOB.
[IpaBuna wHabopa Tekcra. PemakTupoBanue
tekcta. CBoiictBa cumBojoB. Ilpudt. Tumns
mpudTOoB (pyOnensie, c 3acedKamu,
MoHOIMpUHHBIE). [lomyKUpHOE W KypCHBHOE
Haueptanue. CBoiicTBa a03aleB: TpaHUIBL,
ab3alHbIi OTCTYN, WHTEpBAJ, BhIPAaBHUBAHUE.
[TapameTpsl CTpaHHUIIBI. Ctunesoe
dopmarupoBaHue.

CrpykrypupoBaHue HHQOpPMAIMK C MOMOIIbIO
CHHMCKOB M Tabmui. MHOTrOypOBHEBBIE CITMCKH.
JloGaBienue TabIuIl B TEKCTOBBIE JOKYMEHTHI.
BcraBka n3o0pakeHuii B TEKCTOBBIE JOKYMEHTHI.
OO6Ttexanmne n3o00pakeHU TekcToM. BrirroueHue
B TEKCTOBBIM JIOKyMEHT auarpamm, Gopmyi,
HyMEpaluu CTPaHUI], KOJOHTUTYJOB, CCHUIOK U
JPYTUX DJIEMEHTOB.

[TpoBepka MIPaBOIMUCAHUS. PaccranoBka
IIEPEHOCOB. I'onmocoBoit BBO/J{ TEKCTa.
Ontuueckoe pacro3HaBaHue TEKCTa.
Komnberorepnslii  nepeson.  McnospzoBanue
cepBucoB MuTepHeTa A 00paboTKu TEKCTa

but6mmoreka [IOK
https://m.edsoo.ru/7f
41646e

3.2

3.3

Komnbrorepnasi rpadpuka

3HAKOMCTBO C TIpaUuecKUMU pPeJaKTOpaMHu.
PactpoBeie PUCYHKH. Hcnons3oBanue
rpauuecKux MPUMHUTUBOB.

Onepanuu  peJakTUPOBaHUS  rpaduuecKux
00BEKTOB, B TOM 4ucie U(PpoBbIX GoTorpaduii:
U3MEHeHHe  pa3mepa, oOpe3ka, IMOBOPOT,
oTpakeHue, pabora ¢ oOmacTaMu (BbIIETICHUE,
KOMUPOBaHUE, 3aJUBKAa IIBETOM), KOPPEKIUs
I[BETA, SIPKOCTU U KOHTPACTHOCTH.

Bektopnast rtpaduka. Co3mgaHue BEKTOPHBIX
PHUCYHKOB BCTPOEHHBIMU CpeacTBaMu
TEKCTOBOI'0 IPOLIECCOpa WM JAPYrUX IpOorpamm
(TpUITOKEHMIA ). Job6asnenne BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyJbTHMeIUHHbIE NIPEe3eHTALNU

IloaroToBka MyJIBTUMEIUWHBIX IPE3CHTALUM.
Cnaiig. JloOaBlieHMe Ha clIalg TEKCTa W
n3o0pakenuit.  PaGora ¢ HECKOJbKUMU
ClIanuiaMH.

Job6aBiieHre Ha claij] ayTMOBU3yaIbHBIX
JAHHBIX. AHUMaLMs. [ unepccpuiku

Uroro no pazneny

PesepBHOe Bpemst
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

13

34

bu6anoreka LIOK
https://m.edsoo.ru/7f
41646¢

bubnunotexa LIOK
https://m.edsoo.ru/7f
41646e€
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8 KVIACC

Ne
n/n

Pasznen

11

1.2

HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl

1. TeopeTruyeckue 0CHOBbI HH(POPMATHKH

Cucrembl cuncjieHust

Heno3uuumoHHele W NO3MLIMOHHBIE CHUCTEMBbI
cuncinenusi. Angasut. OcHoBanue. Pa3pépHyras
¢dopma 3anucu uucna. [lepeBox B AeCATHUHYIO
CUCTEMY YMCEJ, 3alIMCAaHHBIX B APYTUX CUCTEMAaxX
CUHCIICHUS.

Pumckas cucrema cuuciaeHusl.

JlBonuHas cucrema cuuciieHus. [lepeBoa menbix
yucen B npenenax or 0 go 1024 B nBomuHyro
cucteMy cuucieHus. BocbmepuuHas cucrema
cuucnenus. IlepeBox uucen M3 BOCBMEPUYHON
CHCTEMBI B JBOMYHYIO U JECATUUYHYIO CUCTEMBI U
oOpatHo. [llecTHaauarepuyuHas cucrema
CUHCIICHUS. ITepeBon qucen u3
LIECTHAIATEPUYHON CHCTEMbl B JIBOMYHYIO,
BOCBMEPUYHYIO M JIECATHUUHYIO CHUCTEMBbl U
obOpaTHo.

Apudmernueckue omnepauud B JIBOMYHOU
CUCTEME CUHUCIICHUSI.

JJ1eMeHThI MAaTEMATHYECKOH JTJOTHKH
Jlormueckme BBICKA3bIBAHUSL. Jlormueckme
3HAQUEHHUS] BBICKA3bIBAHHMI. OIJIEMEHTApHBIE W
COCTaBHEIC BBICKA3bIBaHMS. Jlormueckme
omepanuu: «» (KOHBIOHKIUS, JIOTHUYECKOE
YMHOXEHHE), «UIN» (IU3bIOHKIUS, JOTHYECKOE
CIOXKEHHE), «He» (JIOTMUeCKOoe OTpHIaHHE).
IIpuopurer JIOTUYECKHUX OIepaLHil.
Onpenenenue HCTUHHOCTH COCTaBHOI'O
BBICKA3bIBAHMSA, €CJIM  HM3BECTHHI  3HAUCHHUS
HMCTUHHOCTH BXOJSIIMX B HEro 3JE€MEHTapHBIX
BBICKA3LIBAHHI. Jlormueckme BBIPAKEHHUSL.
[IpaBuna 3amucu JIOTHYECKUX  BBIPAXKEHUH.
[TocTpoenue TabMUII MUCTUHHOCTH JIOTHYECKHUX
BBIPAKCHU.

Jlormueckme 9JIEMEHTEHL. 3HAKOMCTBO c
JIOTUYECKHUMHU OCHOBAMH KOMIIBIOTEPA.

KoanuyecTBo 4acoB

Bcero

Kour
P IMpakTuy
OJIbHBI
ecKHe

e
paor padoTsbI

bl

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTejibHbIE

pecypchl
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Pa3zgen

2. AIrOpuTMBI M NIPOrPAMMHPOBaHHe

2.1

HcnonHuTesd M aaropuTMsl.
ANropuTMuYecKue KOHCTPYKIUH

ITonsTHe aJropuT™Ma. HUcnonaurenn
aNrOPUTMOB. AJNTOPUTM Kak IUIaH YMPaBICHUSA
HUCITOJTHUTEIIEM.

10

bu6mmorexa [IOK
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2.2

Cgoiictea  anroputma.  CrocoObl  3amucu
anroput™Ma (CIIOBECHBIA, B BHJAE OJOK-CXEMBI,
nporpamma).

Anroput™Muueckre KOHCTpyKuuu. KoHcTpykius
«CIIENOBAHUEY. JInHenHbI AITOPUTM.
OrpaHM4eHHOCTh  JIMHEHWHBIX  aJTOPUTMOB:
HEBO3MOXKHOCTb TPEAYCMOTPETh 3aBUCUMOCTH
IMOCJICIOBATEILHOCTH BBINOJIHICMBIX IESHCTBUI
OT UCXOJHBIX JaHHBIX.

KoHcTpyKkius «BeTBICHUEY: TIOJIHAS U HETIOJTHAs
dbopmbl. BeinoTHEHNE Y HEBBITOJTHEHUE YCIOBHS
(MICTHHHOCThP ¥ JIO)KHOCTh  BBICKA3bIBAHUS).
IIpocThie U coCTaBHBIE YCIOBUS.

KoHcTpykiuss ~ «IIOBTOpPEHHS»:  IIUKIBI  C
3alaHHBIM YHUCJIOM IOBTOPEHHUH, C YCJIOBHEM
BBIIIOJIHEHMS], C IEPEMEHHOM LIUKJIA.

Pa3zpaboTka 1151 hopMaTbHOTO UCTIOTHUTEIIS
aIrOpUTMa, MPUBOIAIIETO K TpeOyeMOMY
pe3ynbTaTy MPU KOHKPETHBIX UCXOAHBIX
naHHbIX. Pa3paboTka HECTIOKHBIX AJITOPUTMOB C
HCIOJIb30BaHUEM IIUKJIOB U BETBICHUH IS
yIpaBieHUS GOPMATBHBIMU UCTIOTHUTEIISIMH,
TakuMu Kak Pobot, Uepenamika, YepTEKHUK.
BrinonHeHnue anropuTMoB BpyUHYIO U Ha
KoMmnbroTepe. CHUHTaKCUYECKUE U JIOTUYECKHUE
ormnoku. OTKa3bI

SI3bIK MpOrpaMMMupoOBaHUS

SI3pik  mporpammupoBanus  (Python,  C++,
ITackans, Java, CH, IIxonBHBIH
AnroputTMuyecKUi S3bIK).

Cucrema nporpaMMHUpOBaHUs: PEIAKTOp TEKCTa
MIporpamm, TPAHCIATOP, OTIIATUUK.

[lepemennas: tum, wums, 3HadeHue. Llensle,
BELICCTBEHHBIE U CHMBOJIbHBIEC IEPEMEHHBIE.
Omneparop mnpucBauBanus. Apudmernyeckue
BBIDOKEHHUSI M TOPSIOK HMX  BBIYUCICHUS.
Omnepauuy ¢ LEIbIMA YUCIIAMU: 1IEJIOYNCICHHOE
JIEJIEHNE, OCTAaTOK OT JETICHUS.

BerBnenusi. CocrtaBHble  ycioBuUsL  (3aIuch
JIOTUYECKUX BBIPAXKEHUN Ha H3y4aeMOM SI3bIKE
nporpamMmmupoBanus). Haxoxnenue MUHUMYyMa U
MakCUMyMa M3 JIBYX, TPEX M YETBIPEX YMCEIL.
Pemenne KBagpaTHOTrO ypaBHEHUS, HWMEIOLIETO
BELIIECTBEHHBIE KOPHHU.

JuanoroBass oTiagka MporpamMm: IMOIIAroBoe
BBINIOJIHEHHWE, TPOCMOTP 3HAUYEHUHM BEJIMYUH,
OTJIaJI0YHBIN BBIBOJI, BBIOOpP TOYKH OCTAHOBA.
Hukn c ycnoBueM. Anroput™ EBknmpa nms
HAXO0XJ/IEHHs HauOOJbIIEero OOIIero JeIuTeNs
JIBYX HATypalbHBIX uucen. Pa3OueHue 3ammcu
HATypaJIbHOTO YKcCia B MO3ULMOHHON CHCTEME C
OCHOBaHUEM, MEHbIIMM WM paBHbIM 10, Ha

bu6mmorexa [IOK
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OT/IeJIbHBIC ITUDPHI.

[Tukn ¢ nepeMeHHOW. ANTOPUTMBI NPOBEPKHU
JIEIUMOCTH OJIHOTO 1I€JIOTO0 4YHCiia Ha JIpyroe,
IIPOBEPKU HATYPaJIbHOT'O YMCIIA HA IIPOCTOTY.
OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIbHbBIE
(ctpokoBbie)  mepemeHHble.  [locumBoIibHAs
o0OpaboTka cTpok. [Toacy€r yacToThl MOABIECHUS
CUMBOJIa B CTpOKe. BceTpoeHHble (QyHKIMM IS
00pabOTKH CTPOK.

2.3

AHaJn3 aJIrOpuTMOB

Omnpeznenenre BO3MOKHBIX PE3yJIbTaTOB PabOTHI
QITOPUTMA INPU JAHHOM MHOXECTBE BXOJHBIX
JAaHHBIX, OINPCACIICHUEC BO3MOXHBIX BXOJIHBIX
JAHHBIX, IPUBOJAIINX K JAHHOMY Pe3yJIbTaTy.

bubmuorexa [JOK
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PesepBHOE Bpems
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34 5 0

Koaun4yecTBO 4acoB

Bcero Koutp IIpakrnuec

0JIbHBI KHe
e padoThI
padort
bl

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Pa3gen

1. [In¢ppoBasi rpaMOTHOCTH

11

1.2

I'no6anbHas cerb UHTEpHET U cTpaTeruu
0e30MmacHOro nNoBeAeHUs B Heil

I'mobGanpHas cetb Wutepuer. IP-ampeca yznos.
CereBoe XpaHeHue JTAHHBIX. Metonpt
WHIUBUAYAIBHOTO u KOJUJIEKTUBHOT'O
pa3Menienust HoBoi uHpopmauuu B MHTEpHETE.
bonpmie  maHHble  (MHTEpHET-AAHHBIE, B
YaCTHOCTH JJaHHBIE COLIMAJIbHBIX CETEN).
[Tonstne 00 wHPOPMAIMOHHON O0€30MacHOCTH.
Yrpo3sl MHGOPMAIMOHHON 0€30MacCHOCTH TIPHU
pabore B THoOanbHOW CETH UM METOJIBI
npotuBozelictBus uM. llpaBuna ©Oe3omnacHoit
ayTeHTU(UKANU. 3alUTa TUIHON HH(OpMAaLIUU
B MnTepHere. be3omacHeie cTpaTernu nmoBeneHus
B Uurepnere. [IpenynpexaeHue BOBIECUEHHUS B
NECTPYKTUBHBIE W  KPUMHHAIBHBIC  (OPMBI
CEeTeBOM aKTUBHOCTH (KUOEpOYyJUIMHT, (PUILUHT U
npyrue Gopmsl).

Pabora B uH(OpMALIMOHHOM IPOCTPAHCTBE
Bunel nesrensHoctn B MHTEpHETE, MHTEpPHET-
CEPBUCHI: KOMMYHHUKAIIMOHHBIE CEPBHCHI

bu6nunorexa LIOK
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(mourtoBast ciyxk0a, BUICO-KOH(PEPEHII-CBS3h M

Ipyrue),  CIpaBOYHBIE  CIYXObl  (KapTsl,
pacnucaHusi W JpYyrue), IMOMCKOBBIE CIIYKOBbI,
CITY>KOBI OOHOBIICHHS IPOTPaMMHOTO

obecrieueHuss W Apyrue cayxObl. CepBHUCHI
roCyJIapCcTBeHHbIX ycayr. O0nadnbie XpaHWiInIa
nanHblx. CpencTtBa COBMECTHOW —pa3pabOTKu
JTOKyMeHTOB (omnaiiH-oducer). IIporpammuoe
obOecrieueHne Kak BeO-CEpBHC: OHJIAMHOBBIC
TEKCTOBbIE M TpaduyecKre pemaaKToOpbl, Cpellbl
pa3paboTKU MPOrpaMM.

Uroro no pazneny

12

Pa3znea 2. Teopernueckue 0CHOBbI MH()OPMATHKH

2.1

MoaenupoBaHue KaKk MeTO/l O3HAHUS
Mopnenb. 3amaum, pemiaeMble €  [OMOILBIO
MozaenupoBanus. Kmaccudukammu — Momeneil.
MarepuaiibHbie (HaTypHBIC) u
uH(popMalMOHHBIE Mojenu. HemnpepbiBHBIE U
JIMCKpETHBIE MOJeNH. VIMHUTaIMOHHBIE MOMIEIH.
Urposeie  momenu. OreHka  ageKBaTHOCTH
MOJICIA  MOJICTHPYEMOMY OOBEKTY W LM
MOJIETTUPOBAHUSI.

Tabnuunble MOJIEIH. Tabnuna Kak
MIPEJICTABJICHUE OTHOIICHHUS.

baser mamnpix. OTOOp B Tabimuie CTPOK,
yIIOBJIETBOPSIONINX 33JaHHOMY YCJIOBHIO.

I'pad. Bepmuna, pebpo, yTh.
OpueHTHpPOBaHHBIE W  HEOPUEHTUPOBAHHBIC
rpadel. Inmuaa (Bec) pebpa. BecoBas marpuia
rpada. JnuHa myTH MexAy BepimiuHamu rpada.
[Touck ontumaneHoro nmytu B rpade. HauanbHas
BepIIMHA (MCTOYHWUK) M KOHEUHas BepIIMHA
(cToK) B opueHTHpPOBaHHOM Tpade. Beruncienne
KOJIMYECTBA nyTen B HaIpaBJIEHHOM
aIMKIINYECKOM Tpade.

HepeBo. Kopens, BepmmHa (y3en), auct, pedpo
(myra) nepeBa. Breicota nepema. Ilogmepeso.
[Tpumepsr ucmonb3oBaHus nepeBbeB. [lepebop
BapHaHTOB C MIOMOLIbIO JIEPEBa.

IlonsTne MaTeMaTHYSCKOM MOJEIH. 3aJadw,
pemiaeMple C  TIOMOIIBIO  MaTeMaTHYECKOTo
(xommbroTepHOTO) MoAenupoBanus. Otaudue
MaTeMaTHYeCKOH MOJIENH OT HATYpPHON MOJeNH
U OT CIIOBECHOTO (JINTEPAaTYpHOTO) OIMCAHHS
00BeKTa.

Ortambl  KOMITBIOTEPHOTO  MOJICITUPOBAHMS:

IIOCTaHOBKA 3a/1a4y, IIOCTPOEHUE
MaTeMaTHYeCKOU MOJIEIIH, MIpOrpaMMHas
peanu3anus, TECTUPOBAHUE, IIPOBEACHUE

KOMIIBIOTCPHOI'0  OKCIICPUMCHTA, aHalIu3 Cro
PE3yJIbTaTOB, YTOUYHCHUEC MOACIIN.

16 1
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Paznen 3. AnroputMbl 1 NpOrpaMMHpOBaHuE

3.1

3.2

Pa3pabdorka aaropurMoB U NporpamMm

Paz6uenue 3amaun Ha moazanaun. CocTaBiieHHE
QIrOPUTMOB M NPOrpaMM C HCIOJIb30BaHUEM
BETBJIICHHM, LMKJIOB W  BCIIOMOTATEJbHBIX
QITOPUTMOB JUIsl YIPABJICHHUS HCIIOJIHUTEIEM
Po6oT mnm ApyrumMu UCHOTHUTENSMH, TaKHMH
kak Yepenamika, YepTEXKHUK U JPYTUMH.

Tabnuunble BenuunHbl (MaccuBbl). OJIHOMEpHBIE
MaccuBbl. COCTaBiI€HHE U OTIAAKA IPOrPaAMM,
peann3yoNMX THUIIOBBIE AITOPUTMBI 00pabOTKH
OJIHOMEPHBIX YUCIIOBBIX MACCUBOB, Ha OJIHOM U3
s3bIKOB  mporpammupoBanusi  (Python, C++,
ITackans, Java, CH#, LIxonpHbIH
ANropuTMUYECKHN S3bIK): 3aII0/IHECHUE
YUCJIOBOIO MACCHBAa CIIyYallHbIMM YHCIIAMH, B
COOTBETCTBUM € (QopMysol miu myTéM BBOJA
YHUCEeJl, HAX0XIEHUE CyMMbI 3JIEMEHTOB MAaCCHBA,
JIMHEMHBIA TIOMCK 3aJaHHOrO 3HAYCHHUS B
MaccuBe, MOJACYET  DJIEMEHTOB  MAacCCHBa,
YIOBJIETBOPSIOIIMX  3aJlaHHOMY  YCJIOBHIO,
HaXO0XJACHUE MHHHUMAJIBHOTO (MaKCHMAaJbHOTO)
aneMeHTa MaccuBa. COpTUPOBKA MacCHUBa.

OOpaboTka TOTOKAa JaHHBIX:  BBIYHCICHHE

KOJIMYCCTBA, CYMMBI, CpCaHEro
apI/I(bMeTI/I‘-ICCKOFO, MHWHHUMAJIBHOI'O n
MaKCUMAJIBHOTO 3HA4YCHUA 9JICMCHTOB
IOCICI0BAaTCIBHOCTH, YAOBJICTBOPSAIOIIUX

3aJIaHHOMY YCJIOBHIO.

Yunpasienue

Vnpasnenne.  Curnan.  OOpaTHas  CBA3b.
[Tonydyenne curHasoB OT HU(POBBIX JAaTYUKOB
(xacaHusi, pacCTOSIHUSA, CBETA, 3ByKa U JIPYTroro).
[Ipumepsl MCHOIB30BaHUS MPHUHIMIA OOPATHOM
CBS3M B CUCTEMaX YIPABJIEHUS TEXHUYECKUMHU
YCTPOMCTBAMH C IIOMOIIBIO JAaTYUMKOB, B TOM
YHUCJIe B pOOOTOTEXHUKE.

ITpumepbl poOOTU3MPOBAHHBIX CHCTEM (CHCTEMA
yIOpaBieHUs JABW)KEHHEM B  TPAHCIOPTHOMN
CUCTEME, CBapo4Has JIMHMS  aBTO3aBOAA,
aBTOMATHU3UPOBAHHOE YIIPABJIEHUE OTOIJICHHEM
JIOMa, aBTOHOMHAs  CHCTEMa  YIPaBJICHHUS
TPAHCIIOPTHBIM CPEJCTBOM U JAPYTUE CUCTEMBI).

Uroro no pazneny

Pazpen

4.1

4. UndopmManiuoOHHbIE TEXHOJIOTHU

DJIeKTPOHHBbIE TA0JUIbI

[TonsiTe 00 »SNEKTPOHHBIX TaOmuuax. THIBI
JAHHBIX B SYEMKax OJJIEKTPOHHON TaOJHUIIBI.
PenaktupoBanue u ¢dopmatupoBaHue TaOIHIL.
Bcerpoennbie ¢hyHKIMM 1719 TTOMCKAa MaKCUMyMa,
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MUHUMYMa, CYMMBI u CpeaHero
apudmernueckoro. CoOpTHpOBKAa HaHHBIX B
BbIIeJICHHOM Juana3oHe. [loctpoenue auarpamm
(rucrorpamMma, KpyroBas AMarpamma, TOUYEYHas
nuarpamma). Beibop tuna nuarpaMmel.
[IpeoOpasoBanue ¢GopmMyn Npu KOMHPOBAHUU.
OtHocuTenbHas, aOCONIOTHAs M CMEIIaHHAA
azpecanusi.

VYcnoBHbIE  BBIUMCICHHS B DJIEKTPOHHBIX
tabnunax. CyMMHpOBaHUE U MOACUYET 3HAUCHUM,
OTBEUAIOUINX 3aJaHHOMY yciioBuio. OOpaboTka
Oonpmmx ~ HAOOpPOB  maHHBIX.  YuciieHHOE
MOJIETTUPOBAHUE B DJIEKTPOHHBIX TAaOIUIAX.

4.2

NudopMannoHHbIe TEXHOJIOTHH B
COBpeMEeHHOM 0011ecTBe

Ponb nHOpMaIMOHHBIX TEXHOJIOTUI B Pa3BUTHH
SKOHOMMKH MHUpa, CTpaHbl, pernoHa. OTKpbITbIE
o0pa3oBaTeNbHbIE PECYPCHI.

[Ipodeccun, cBs3anHble ¢ HHOOPMATHKOW W

MH(OOPMALIMOHHBIMU ~ TEXHOJIOTHUSMU: BeO-
Tu3aitHep, MIPOTrPaMMHUCT, pa3paboTank
MOOUITBHBIX MPUIOKEHUH, TECTUPOBUIUK,

apXUTEKTOp  MPOrPaMMHOTrO  oOecreueHws,
CHEIHMATUCT MO aHAIM3y IaHHBIX, CHUCTEMHBIN
aJIMMHUCTPATOP.

Uroro no pazneny

PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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