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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o wuHGOpMaTHKE Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHHs
COCTaBJiecHa Ha OCHOBE TpeOOBaHMH K pe3ysbTaTaM OCBOECHHUS OCHOBHOMU
o0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHMs, IpPECTaBICHHbIX
B ®I'OC OOOQ, a Taxxe (enepanbHoil pabodeit mporpaMMbl BOCTIUTAHUSI.

[IporpamMma 1o MHpOpMaTHKE JAeT MPEACTABICHUE O LIENAX, OOIIEH CTpaTeruu
oOy4eHMs, BOCIHTAHHUS W PA3BUTHS OOYYAIOIIMXCS CPEACTBAMU HH(POPMATHKHU
Ha 0a30BOM YpOBHE, YCTAHABIMBACT O00s3aTeIbHOE NPEIMETHOE COJIEpKAHUE,
IPELyCMaTPUBAET €r0 CTPYKTYPUPOBAHKE I10 PA3IEIIAM U TEMaM.

[Iporpamma 1o uH(pOpPMATHKE ONpPENENseT KOJUYECTBEHHbIE M KayeCTBEHHBIE
XapaKTepUCTHKU Y4yeOHOro Marepuajia Juid KaXkJ0ro roja M3y4deHus, B TOM 4HCIIe
JUISL  COJEP>KATEJIbHOIO HAIMOJHEHWS pPAa3HOTO BHUJA KOHTPOJA (IIPOMEKYTOUHON
aTTecTalMy 0O0yYaroluXcCsl, BCEPOCCUICKUX MPOBEPOYHBIX pPadbOT, rocyJapCTBEHHOM
UTOTOBOM aTTECTALMH).

[Iporpamma 1o MHGpOpPMATHUKE SIBISETCA OCHOBOM IJIi COCTABJIICHHSI aBTOPCKHUX
y4eOHBIX MPOrpamMM, TEMaTHUYECKOIO IUIAHUPOBAHUSI Kypca YUUTEIIEM.

Henstmu u3yyeHus: UHPOPMATUKM HAa YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
SABIISIFOTCS:

(opMuUpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKHM HWH(POPMATUKH, JOCTUKEHUSM HAYyYHO-TEXHHUYECKOTO
nporpecca W OOIIECTBEHHOW TMPAKTHKW, 3a CYET Pa3BUTUA TPEJICTaBICHUN
00 mHpoOpManMU Kak O Ba)XKHEWUILIEM CTPATETHMYECKOM pecypce pa3BUTHS JIMYHOCTH,
rocygapcrBa, oOOIIECTBa, TMOHMMaHUS poJid  MH(GOPMALMOHHBIX  IPOLIECCOB,
MH(POPMAITMOHHBIX PECYPCOB U MH(POPMAIIMOHHBIX TEXHOJOTHM B YCIOBUSAX LU(PPOBOIMA
TpaHc(HOpMALIMK MHOTHX c(ep *KU3HH COBPEMEHHOTO OOIIECTBA;

o0OecrieueHUe  YCIOBUHM, CIOCOOCTBYIOIIMX  PAa3BUTUIO  AITOPUTMHYECKOTO
MBIIUJICHUSI KaK  HEOOXOJUMOro  YCJIOBUA  MpO(ecCHOHATBHON  N1eATeIbHOCTH
B COBPEMEHHOM HH()OPMAIMOHHOM OOLIECTBE, MPEANOIaraloniero CcrnocoOHOCTh
oOyuJaroierocsi pa3douBarth CIOXKHBIE 33J1a4K Ha O0Jiee MPOCThIe M0/13a/1a4H, CPAaBHUBATh



HOBBIE 33J1a4d C 33/J]a4aMM, PELICHHBIMH pPAHEE, ONPEAENSATh IIaru s JOCTHXKCHHS
pe3yibTaTa U Tak Janee;

dbopMupoBaHWEe W  pa3BUTHE KOMIIETCHIIMA OOydJalImuXcsi B  00JacTH
UCIIOJIb30BaHUS HMH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, B TOM YHCIE
3HaHWM, YMEHM M HaBBIKOB palOTbl ¢ HH(pOpMaLUEH, MPOrPaMMUPOBAHUS,
KOMMYHHUKAIIMM B COBPEMEHHBIX IU(POBBIX Cpelax B YCIOBUSAX OOecredeHUs
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00YYaromerocs;

BOCITUTAHUE OTBETCTBEHHOTO W M30MPATEIHLHOTO OTHOIICHHS K HH(pOpMaluu
C YYEeTOM TIPABOBBIX M ITHUYECKUX AaCMEKTOB €€ paclpOCTPaHEHUs, CTPEMIICHUS
K TMpOJODKEHHIO oOpa3oBaHMs B 00dacTM  HMHMOPMAUMOHHBIX  TEXHOJOTUH
U CO3MIATENbHOM JESATEIbHOCTH C NPUMEHEHUEM CpPEICTB HMH(POPMAIMOHHBIX
TE€XHOJIOTHM.

HNupopmatrka B OCHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh MHPOPMATUKH KaK HAYYHOW JUCLMIUIUHBI, U3yYalollel 3aKOHOMEPHOCTH
MPOTEKaHUsI M  BO3MOXXHOCTM  aBTOMAaTU3allMM  HMH(MOPMALMOHHBIX  IPOLIECCOB
B Pa3JIMYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH IPUMEHEHUSI UHPOPMATUKH, MPEKIE BCErO MHOOPMAIMOHHbIE
TEXHOJIOTHH, YIIPABJIEHHUE U COLIMATIBHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHQOpPMAaTUKU U HHPOPMAIMOHHOM
JESTEIbHOCTH.

N3ydyenne nH(OpPMATUKU OKa3bIBae€T CYLIECTBEHHOE BJIMSHHE Ha (OPMUPOBAHME
MHUPOBO33pEHUs OOYYaIOMIErocsi, €ro >KMU3HEHHYIO MO3MIUIO, 3aKJIaJbIBA€T OCHOBBI
NOHMMaHUsl NPUHIUIOB (YHKUMOHUPOBAHUS W MCIOIb30BaHUS WH(GOPMALMOHHBIX
TEXHOJIOTUHA KaK HEOOXOJMMOIr0 HMHCTPYMEHTA MPaKTUYECKH JII0OON NeATeIbHOCTH
U OJHOrO0 W3 HaumOojiee 3HAYMMBIX TEXHOJOTMYECKHUX JIOCTH)KEHUH COBpEMEHHOU
OUBMWIM3AlMK. MHOTME NpeAMEeTHbIE 3HAHUS M CIOCOOBI AESTEbHOCTH, OCBOEHHBIE
oOyJarouMMucs Npyu U3y4eHUH WH(DOpMATHUKHU, HAaXOASAT MPUMEHEHHUE KaK B PaMKax
oOpa3oBaTeNpHOrO TMpoliecca NpU U3YYEHHUH JAPYTruX TMPEeAMETHhIX oO0JacTe,
TaK U B WHBIX JKU3HCHHBIX CHUTYAIlMsX, CTAHOBSTCS 3HAYUMBIMHU I (POPMHUPOBAHUS
KauyecTB JUYHOCTHU, TO €CTh OPUEHTHUPOBAHbI Ha (HOPMHUPOBAHHME METANMPEIMETHBIX
Y JINYHOCTHBIX PE3yJIbTaTOB O0YUEHUS.

OcHoBHBIE 3amaunm yueOHoro mpenmera «UHpopmatukay — chopMHUpOBaTH
y O0yJarOIINXCS:

MMOHUMaHUE TIPUHITUIIOB YCTPOUCTBA M (PYHKITMOHUPOBAHUS OOBEKTOB MU(PPOBOTO
OKpYXEHMsI, TPEJCTABICHUS OO0 HCTOPUM M TEHACHUUSAX pPa3BUTUS HHPOPMATHKU
nepuojaa nuppoBoit TpaHchopMalui COBPEMEHHOTO 00IIECTRA;

3HAHUS, YMEHHA W HAaBBIKM TI'PAaMOTHOW ITOCTAHOBKM 33J1ay, BO3HUKAIOIIMX
B IPAKTUYECKON MESITENIbHOCTH, IJii UX PEHIeHUS C IMOMOIIbI0 HH(GOPMAIMOHHbBIX
TEXHOJIOTUN, YMEHUS U HABBIKK (hOPMATM30BAaHHOTO OMKCAHUS MOCTABIECHHBIX 3a]1ay;

0a3oBble 3HaHUS 00 MHPOPMALMOHHOM MOJEIUPOBAHUM, B TOM YHCIIE
0 MaTeMaTH4e€CKOM MOJEINPOBAHUY;



3HAHNE OCHOBHBIX aJTOPUTMHUYECKUX CTPYKTYp U YMEHHUE MPUMEHSTH 3TH 3HAHUS
JUTSI IOCTPOCHHUSI AJITOPUTMOB PEILICHUS 3a7a4 M0 X MaTeMAaTUYECKUM MOIEISIM;

YMEHHS 1 HABBIKH COCTAaBJICHUS MPOCTHIX MPOTPAMM 110 TOCTPOCHHOMY aJITOPUTMY
Ha OJTHOM U3 A3BIKOB MIPOTrPAMMUPOBAHMSI BHICOKOTO YPOBHS;

YMEHUS Y HaBBIKH 3(PPEKTUBHOTO WCTOIH30BAHMS OCHOBHBIX THUIIOB MPUKJIATHBIX
nporpamMm  (MPUJIOKEHUH) OOIIEro Ha3HAuYeHUS U HUHOOPMAIMOHHBIX CHUCTEM
JUIA PELIEHUs] ¢ MX MOMOINBI0 MPAKTHUYECKHUX 3a/ay, BiajJeHHe O0a30BBIMH HOpPMaMU
WH(GOPMALIMOHHON ITUKH U MIpaBa, OCHOBaAMH WH()OPMALIMOHHON OE30MacCHOCTH;

yMEHUE TPAMOTHO MHTEPHPETUPOBATH PE3YyJIbTAThl PEUICHUS! PAKTUYECKUX 3a7a4
C MOMOUIBI0 HMH(DOPMAIMOHHBIX TEXHOJIOTUH, MPUMEHSTh MOJYyUYEHHBIEC PE3yJbTaThI
B IIPAKTUYECKOMN JCSATEIHHOCTH.

enmu wu 3amaun u3ydeHuss HMHPOPMATHKHM HA YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHMs OMPEICNAIOT CTPYKTYpy OCHOBHOTO COJIEp)KaHUsl Y4eOHOTO mpeaMeTra
B BUJIE CJEAYIOLIUX YETHIPEX TEMATUUECKUX PaA3/IENIOB:

1 poBasi rPaMOTHOCTB;

TEOPETUYECKHE OCHOBBI MH(DOPMATHKY;

aNTOPUTMBI U IPOTPAMMHUPOBAHWE;

UH(OPMAITMOHHBIE TEXHOJIOTHUH.

OO611ee 4yncIo YacoB, PEKOMEHIOBAaHHBIX ISl U3y4eHUsI HHDOpMATHKU Ha 0a30BOM
ypoBHe, — 102 uvaca: B 7 knacce — 34 yaca (1 yac B Hexeno), B 8 kinacce — 34 yaca
(1 gac B Henent0), B 9 knacce — 34 yaca (1 yac B Hezelo).



COLEPKAHUE OBYUEHMUSA

7 KJIACC

HMudposast rpaMOTHOCTH
Komnviomep — ynusepcanvroe ycmpoticmeo ob6padomku OaHHbIX.

KommbroTep — yHUBEpCaIbHOE BBIUHMCIUTENBHOE YCTPOWCTBO, padoTaroliee
[0 mporpamme. THIIBI KOMIIBIOTEPOB: II€PCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI, CYIIEPKOMITBIOTEPBI. MOOMIIBHBIE YCTPOKCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpA U UX HazHaueHue. [Iponeccop. OnepaTuBHas
Y JIOJTOBPEMEHHAs MaMsTh. Y CTPOMCTBA BBOJAA M BbIBOAA. CEHCOPHBINM BBOJ, JATUYMKHU
MOOMJIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKOIN ayTeHTU(PHUKALIUN.

Hcropust pa3BUTHs KOMIIBIOTEPOB M IMporpamMmMHOro odecrneudenus. llokoseHus
KOMIIBIOTEPOB. COBpEMEHHBIE TEHACHIIMY Pa3BUTHSI KOMITBIOTEPOB. CyIepKOMIIBIOTEPHI.

[TapaienpHble BEIYACICHMSL.

[Tepconanbubiii KoMIbroTep. [Iporieccop u ero xapakTepuCTUKH (TAaKTOBAsl YaCTOTA,
pa3psaaHocTh). OmnepaTuBHas mnamsATh. JlonroBpeMeHHas NaMsTh. Y CTpPOWCTBa BBOAA
1 BbIBOJA. O0OBEM XpaHMMBIX JaHHBIX (ONEpAaTHBHAs MaMITh KOMIIBIOTEPA, JKECTKHIA
M TBEPJOTENIbHBIA JIUCK, TOCTOSHHAasg NaMATh CcMapT(OHa) U CKOPOCTh JIOCTYIIA
JUISL PA3JIMYHBIX BUI0B HOCUTEINEH.

TexHnka 0€30MacCHOCTH U MpaBUiia pabOThl HA KOMITBIOTEPE.

IIpoecpammul u Oanmvie.

[Iporpammuoe  oOecrieueHue  KoMmmbloTepa.  [IpukiiamHoe  mporpaMMmHOe
obecrnieuenue. CucremHoe nporpamMmmHoe obecriedueHrne. CHUCTeMbl TPOTrpaMMUPOBAHMUS.
[IpaBoBas oxpaHa mporpaMMm H JaHHBIX. becmiatHble ©W  yCIOBHO-OECIJIaTHBIC
nporpammbl. CBOOOAHOE MTpOrpaMMHOE OOeCIieYeHHE.

@aitnbl 1 manku (katanoru). [punnunel noctpoenus (aitoBeix cucteM. [lomHoe
ums (aitna (manku). [lyts k ¢aitny (manke). PabGora ¢ ¢aitnamMmu M Katajoramu
CpEACTBAMH ONEPAUMOHHOM CHUCTEMBI: CO3[aHUE, KONUPOBAHUE, IIEPEMELICHHUE,
nepeuMeHOBaHue U yjajeHue ¢aiiaoB u mamok (katanoros). Tumnsl daitnos. CBoiicTBa
daiinoB. XapakTepHble pa3Mepbl (ailioB pazIUYHBIX THUTMOB (CTpaHUIIA TEKCTa,
ANIEKTPOHHAsT KHWra, (oTrorpadus, 3amuch MECHU, BUICOKIHUIM, MOJIHOMETPAKHBIN
bunpMm). ApxuBainus AaHHBIX. Vcmosb30BaHME MPOTpaMM-apXuBaTOpOB. DailioBbIi
MeHekep. Ilonck ¢aiimoB cpecTBaMH ONEPAITMOHHON CHCTEMBI.

Kommbrorepasie BHpPYCBI W JIpyrM€ BpPEINOHOCHBIE ITporpammsbl. [Iporpammsl
JUJIS1 3alIATHI OT BUPYCOB.

Komnvromepuwvie cemu.

O0benuHenre KommbloTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuiia, BeO-cailT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [lonck nndpopmanuu
M0 KJIIFOYEBBIM CJIOBaM U 10 W300pakeHuto. JlocroBepHOCTh MHGOPMALIMH, TOTYyUYEHHON
u3 HTepHeTa.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHKAIUH.



CereBoil THKET, 6a30BbIe HOPMbI MH(POPMAIIMOHHON ATHKHU U MpaBa Mpu padoTe
B UnTepHete. CtpaTernu 6e3onacHoro nosejeHus B MlatepHere.

Teopernyeckue 0CHOBBI HH(POPMATUKH
HUnghopmayus u ungpopmayuonusle npoyeccowi.

WNudopmanivs — 0HO U3 OCHOBHBIX MOHSATUN COBPEMEHHON HAYKHU.

Nudopmanuss kak cBeAeHUS, MpeIHA3HAUCHHBIC JJIi BOCIPHUSTHS YEJIOBEKOM,
U uHbOpMaIMs KaK JIaHHbIE, KOTOPhIE MOTYT ObITh 00pabOTaHbl aBTOMATU3UPOBAHHON
CHUCTEMO.

JIUCKpeTHOCTh JaHHBIX. BO03MOXHOCTH OMNHMCAHUS HEMPEPBHIBHBIX OOBEKTOB
Y MIPOLIECCOB € MMOMOUIBIO TUCKPETHBIX TAHHBIX.

NupopmalilnoHHbIE MPOLECChl — MPOLECCHl, CBSI3aHHBIE C  XPaHEHHEM,
peoOpa3oBaHUEM U NIepeaaveii JTaHHBIX.

lIpeocmasnenue ungopmayuu.

CumBoi. Andasur. MoutHocts andauta. PazHOOOpas3ue SA3bIKOB U ai(aBUTOB.
EcrtecTBeHHbIE U (pOpMaTIbHBIE SI3bIKH. ATI(ABUT TEKCTOB HA PYCCKOM SI3bIKE. [IBOMUHBIN
andasut. KonnuecTBo BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOMHAINKM) (PUKCHUPOBAHHON
JUIMHBL B ABOMYHOM aidasurte. lIpeoOpazoBanue m000ro anpaBuTa K JBOMYHOMY.
KonuyecTBOo paznuyHbIX CIIOB (DMKCUPOBAHHOW JIMHBI B alipaBUTE OMNpPEACICHHOU
MOIIIHOCTH.

KoaupoBanue cMMBOJIOB OAHOTO alipaBUTa C MOMOULIBIO KOJIOBBIX CJIOB B JPYrOM
andasute, KogoBas TabIUIA, TEKOAUPOBAHNE.

JBonunblii koa. IIpencraBieHre 1aHHBIX B KOMIBIOTEPE KaK TEKCTOB B JBOUYHOM
andasure.

NudopmanimoHHblii 00beM JaHHBIX. BUT — MHUHMMalIbHas €IUHULA KOJIMYECTBA
uH(popManuu — IBOMYHBIA pa3psa. EquHunel nsmepenuss HHPOPMALMOHHOTO o0beMa
JaHHBIX. buT, 0aiT, KUI00AaNUT, MeradalT, ruradamT.

CkopocTh mepenayd JaHHBIX. EJMHHUIBI  CKOPOCTH MEpeJadyd  JIaHHBIX.

KoaupoBanne texcroB. PaBHomepHbii kon. HepaBHomepnbii kox. Koauposka
ASCII. Bocemubutaeie koaupoBku. Ilonstue o komgupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HUCMOJIb30BAaHUEM PABHOMEPHOIO M HEPaBHOMEPHOI'O
kozaa. IHpopMalMoHHbII 00BbEM TEKCTA.

Hckaxxenue nndopmanuy npu nepeaaye.

O6uiee npeacTaBiaeHUe 0 HU(GPOBOM MPEICTABICHUN ayTMOBU3YAJIbHBIX U IPYTUX
HEIPEPBIBHBIX JTAHHBIX.

Konuposanue 1nsera. I{BetoBsie moaenu. Monens RGB. ['myOuna xoaupoBaHus.
[Tanmarpa.

PactpoBoe u BekTOpHOE mpencTaBieHue u3zoOpakenuil. Ilukcens. Orenka
UH(OPMAIITMOHHOTO 00beMa rpadMYeCKUX JAHHBIX IJIs1 PACTPOBOTO U300PAKEHUS.

Konuposanue 3Byka. Pa3psanHocTs 1 yactoTa 3anucu. KomyecTBo KaHaJIOB 3aIlHCH.

OneHKa KOJIMYECTBEHHBIX TAPAMETPOB, CBA3aHHBIX C IPEICTABIICHUEM U XPAaHEHUEM
3BYKOBBIX (DaiiJIoB.



HNudopmanroHHbIE TEXHOJIOIMH
Texcmosgvie OOKyMeHmbi.

TexcToBblE JOKYMEHTBI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuLa, ab3all, cTpoka,
CJIOBO, CHMBOJ).

TekcToBbli  mpoueccop —  HMHCTPYMEHT  CO3JaHUs,  PEAAKTUPOBAHMS
u (¢opMmatupoBaHusi TekcToB. IlpaBuna HabOopa Tekcra. PemakTupoBaHHE TEKCTa.
CpoiictBa cumBosioB. lpudr. Tumsr wmpudroB (pyOneHble, ¢ 3aceuKkamu,
MoHowMpHUHHEIE). [loiyxrpHOE 1 KypcuBHOE HauepTanue. CBOMCTBa ab3alleB: TPaHULBL,
a03alHBId OTCTYI, WHTEpBaj, BblpaBHMBaHHE. [lapamerpsl cTpanunel. CruneBoe
(opMaTupoBaHUE.

CtpykTypupoBaHue HHQOpMaUUA C  TOMOIIBKD  CIHUCKOB W  TaOJIHIL
MHoroypoBHeBbIe cIUCKU. JloOaBiaeHne TabIuI] B TEKCTOBBIE IOKYMEHTBHI.

BceraBka u300pakeHUil B TEKCTOBbIE JOKyMEHThL. OOTekaHue H300paKeHH
TEKCTOM. BKITIoueHue B TEKCTOBBIN IOKyMEHT AuarpaMm, GopMyil, HyMepaluy CTPaHuIl,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka mnpaBonmcanus. PaccraHoBka mnepeHOCOB. ['0JI0COBOM BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBaHue Tekcra. KommbrorepHelii mnepeBod. lcnosib3oBaHue
cepBucoB MuTepHeTa 1151 00pabOTKU TEKCTA.

Komnwvromepnas epaguxa.

3HAKOMCTBO € TpaguuecKuMu peaakTopamu. PactpoBsie pucynku. Mcnonb3oBanue
rpaguIecKuX MPUMHUTHBOB.

Onepauun pegakTUpoBaHusi rpaduyeckux OOBEKTOB, B TOM YHCIE HUPPOBBIX
doTorpaduii: L3MEeHEeHHE pa3Mepa, 00pe3Ka, TOBOPOT, OTpakeHHe, padoTa ¢ 00IacTIMHU
(BeImETIEHWE, KOMHUPOBAHHWE, 3allMBKa I[BETOM), KOPPEKIHS I1BETa, SPKOCTH
1 KOHTPACTHOCTH.

Bexropnas rpaduka. Co3gaHue BEeKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEJICTBAMHU
TEKCTOBOTO MPOIECCOpPa WIH APYTUX MPOTpaMM (TpujIokeHuit). J{o6aBieHre BEeKTOPHBIX
PUCYHKOB B JJOKyMEHTHI.

Mynvmumeouiinvle npesenmayuu.

[ToaroroBka MynbTUMEUHHBIX TTpe3eHTarui. Crnaii. JloOaBineHue Ha ciaii TekcTa
U uzo0paxenuii. Pabora ¢ HECKOJIBKUMHU CllaiilamMu.

JloGaBieHue Ha cllaii]1 ay IMOBU3YaJbHBIX JJaHHBIX. AHUMAaLUs. [ unepcChlIKy.

8 KUIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH
Cucmemwi cuucieHus.

Hemno3uimonHueie W MO3UIIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHUE.
PazBepnyrtass ¢opma 3anmcu uwucna. IlepeBox B JECATHYHYHO CHCTEMY YHCEII,
3allUCaHHBIX B JIPYTUX CUCTEMAX CUUCIICHMUSI.

PumMckas cuctema cuncieHus.



JIBonuHas cucteMa cuucienus. [lepeBon nenbix uncen B npexaenax or 0 mo 1024
B JIBOMYHYIO CUCTEMY cuuciieHHs. BockMepuuHas cucrtema cuucienus. llepeson uncen
U3 BOCBMEPUYHOM CHUCTEMbl B JIBOMYHYIO M JCCATHYHYIO CHUCTEMbI U O0OpaTHO.
[lecTHaguaTepuuHas cuctemMa cuucieHus. llepeBon yucen W3 MIECTHAALATEPUYHOM
CUCTEMBI B IBOUYHYIO, BOCbMEPUUHYIO U JECATUYHYIO CUCTEMBI U 0OpATHO.
ApudmeTrueckue onepanuy B JBOUYHON CUCTEME CUUCICHHUSL.

Dnemenmuvt Mamemamuyeckoul 102UKuU.

Jlornueckue BBICKA3bIBaHMS. Jlornueckue 3HAYCHUS BBICKA3bIBAHUH.
DJieMeHTapHbIe u COCTaBHEBIE BBICKA3bIBAHUSL. Jloruueckue oTeparyu:
«» (KOHBIOHKIUSA, JOTUYECKOE YMHOXKEHHE), «UIW» (IAU3BIOHKIMS, JIOTHYECKOe
CIIOKEHHE), «He» (JIorTHYecKoe oTpullanue). IlpuoputeT oruyeckux omeparui.
OnpeneneHne HMCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CIM W3BECTHBl 3HAYCHUS
MCTUHHOCTH BXOJSIIIUX B HETO PJIEMEHTAPHBIX BhICKA3bIBaHUN. JIOrHUeCKe BhIPAKEHHUS.
[IpaBmma 3amucu  JIOTMYeCKMX BbIpaxkeHud. IlocTpoeHwe TaOIUIl HCTUHHOCTH
JIOTUYECKUX BBIPaKECHUH.

Jloruueckue 3J1eMEHThI. 3HAKOMCTBO € JIOTHYECKMMU OCHOBAaMHU KOMITbIOTEPA.

AJITOPUTMBI U IPOTPAMMHUPOBAHNE
Hcnonnumenu u ancopummul. Aneopummudeckue KOHCMpPYKYUu.

[Tonsarue anroputma. MicnoaHUTENN anropuTMOB. AJITOPUTM Kak IJIaH yIPAaBICHUS
MCIIOJIHUTEIIEM.

CaoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIM, B BHUE OJIOK-
CXEMBbI, IPOrpamMma).

AJITOPUTMHUYECKUE KOHCTPYKIMU. KOHCTpyKuMs «cinenoBaHue». JIMHENHbIN
anroput™. OTpaHUYEHHOCTh JTUHEHWHBIX aJTOPUTMOB: HEBO3MOXKHOCTh MPEYyCMOTPETh
3aBUCUMOCTbH MOCJIEIOBATEILHOCTH BBITIOJIHSIEMBIX IEUCTBUN OT UCXOJIHBIX TAHHBIX.

KoHcTpykiuss «BeTBieHUE»: TONHAas W HemnojdHas (opMbl.  BeinonaHeHue
M HEBBITIOJIHEHUE YCJIOBUS (MCTUHHOCTh M JIO)KHOCTh BBICKa3bIBaHusl). [IpocThie
U COCTaBHBIC YCJIOBHUSI.

KoHCTpyKIusT «MOBTOpEHMs»: IUKIBI C 3aJaHHBIM YHUCJIOM TIOBTOPEHUH,
C YCJIOBHEM BBHITIOTHEHUS, C IEPEMEHHOM IUKJIA.

Pazpabotka s (QopMarbHOrO  HCHOJHUTENS — aJrOpUTMa, IPUBOJIAIIETO
K TpeOyemMoMy pe3yibTaTy TMpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCIIOJB30BAaHUEM IIMKJIOB M BETBJICHHU IJis1 yIpaBJiEHUS
(dbopMaTbHBIMU  WCIIOTHUTENSAIMH, TakuMu Kak PoGor, UYepemamika, YepTexHUK.
BrinosHeHne anropuTMOB BPYUHYIO U HA KOMIIbIOTEpEe. CUHTaKCHUYECKUE U JIOTUYECKHE
omuOku. OTKa3bI.

A3b1K npocpamMmuposanus.

SA3pik  mporpammupoBanus (Python, C++, Ilackams, Java, C#, IllxonpHbIN
ANTOpUTMUYECKUN S3BIK).

CucremMa nmporpaMMUpOBaHUs: PEAAKTOP TEKCTA MPOTPaMM, TPAHCIATOP, OTIATUHK.



Ilepemennas: tum, wums, 3HaueHue. llenmble, BelIECTBEHHbIE W CHUMBOJBHBIC
NIepEeMEHHBIE.

Omnepatop mpucBamBaHus. ApUMETHUUECKHE BBIPAKCHHUS U TOPSIAOK UX
BbluKcieHus. Onepanuu ¢ I[EeJbIMA YWCIaMH: IE€JIOYUCICHHOE JIeJICHHE, OCTAaTOK
OT JIEJICHUS.

BerBnenus. CoctaBHbIE YCIOBUS (3aMUCh JOTUUECKUX BBIPAKEHUN HA N3Yy4aeMOM
S3bIKE TIporpaMMHpoBaHust). HaxokieHue MUHHUMyMa U MaKCHMyMa U3 JABYX, TpeX
U YeThIpeX YKcell. PereHue KBaipaTHOr0 YpaBHEHHUsI, UMEIOIIIETO BEIECTBEHHBIC KOPHH.

JluanmoroBas oTJajika MPOTPaMM: IOIIArOBOE BBHIMIOJIHEHHUE, MTPOCMOTP 3HAYCHHM
BEJINYUH, OTJIaJ0YHbIN BBIBO/JI, BHIOOP TOYKU OCTAHOBA.

Hukn ¢ ycnoBuem. AnroputMm EBKiMIa Juisi HaXOXKJIECHHUS HAMOOJbIIETO OOIIEro
NeIuTeNs JABYX HATypajdbHBIX uHcel. Pa30umeHue 3amyMcu HATypajJbHOTO 4YHCTa
B IO3UIHOHHOM CHCTEME C OCHOBAHMEM, MEHBIIUM WM paBHbIM 10, Ha oTAENbHBIE
U PHL.

[uksa ¢ nepeMeHHOU. AJTOpPUTMBI MPOBEPKH JEIMMOCTH OJHOTO II€JIOr0 4Hhclia
Ha JIpyroe, IpOBEPKU HATypaIbHOTO YUCia Ha IPOCTOTY.

OG6paboTka CUMBOJIbHBIX JIaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TMEPEMEHHEIE.
ITocumBosbHAsT 0OpaboTKa CTpok. IlojacdeT 4acTOThI IMOSBICHHS CHUMBOJA B CTPOKE.
Bcetpoennsie pyHkIuu a1 00pabOTKH CTPOK.

Ananusz aneopummos.

OmnpeneneHrne BO3MOXKHBIX pE3YyJbTaTOB pabOThl aNropuTMa MpHU JaHHOM
MHO)XECTBE BXOJHBIX JaHHBIX, OIPEACICHHE BO3MOXHBIX BXOJHBIX JIAHHBIX,
MPUBOSIINX K JAHHOMY PE3yJbTaTy.

9 KJIACC

udposas rpaMoTHOCTDH
I'nobanvnas cemv Hnmepnem u cmpame2uu 6€30nacHO20 N0BEOEHUsL 8 HEll.

['mo6anbuas ceth UnTepHET. [P-anpeca y3moB. CeTeBoe XpaHeHUe TaHHBIX. MeTo b1
WHAUBUAYAIbHOTO U KOJJIEKTUBHOTO pa3MelieHusi HoBol uH@opmaiuu B MHTepHeTe.
Bonpuive nanHple (MHTEPHET-JaHHBIE, B YACTHOCTH JJAHHBIE COLUAIIBHBIX CETEN).

[TonsitTue 00 wHPOPMANMOHHON O0€30MacCHOCTU. YTpo3bl HHGOPMAITMOHHON
0e30macHOCTH IpU padoTe B rI100aIbHOM CETH U METOIbI TpoTUBOIeHCTBUS UM. [IpaBuna
0e3onacHoi ayTeHTH(PUKaLMK. 3amuTa TndyHoi nHdopmaiuu B UutepHete. besonacubie
cTpareruu nosenaeHus: B Marepuere. IIpenynpexxaeHue BOBICUYEHHS B J1ECTPYKTUBHBIE
U KpUMHUHAJbHBIE (OPMBI CETEBOM AaKTUBHOCTH (KHOEpOYJIMHT, (DUILIMHT W ApyTHe

(dopmbl).
Paboma 6 ungopmayuonnom npocmpancmee.
Buner pesrenpHocTH B MHTEpHETE. WHTEPHET-CEPBHUCHI: KOMMYHHUKAIIMOHHBIC

cepBHCHI (TOYTOBAsH CiIyk0a, BUIC0-KOH(DEPEHII-CBSI3b U IPYTHUE), CIIPABOUHBIE CITY>KOBI
(kapThl, pacmucaHusi W JpPYTHE), TOUCKOBBIC CIYKOBI, CIy>)KObI OOHOBIICHUS



IpOrpaMMHOT0 obecriedeHus M Apyrue ciaykObl. CepBUCHI TOCYJApPCTBEHHBIX YCIYT.
Ob6naynble XpaHwiuiia AaHHbIX. CpencTBa COBMECTHOW pa3pabOTKU JTOKYMEHTOB
(onnaita-oducs). [IporpammHoe obecrnieueHne kKak BeO-CepBUC: OHJIAHHOBBIC TEKCTOBBIC
U TpaduUYecKue peaakTOPhl, Cpeabl pa3paboTKU MpOoTrpamMM.

Teopernyeckue 0CHOBBI HH(POPMATUKH
Mooenuposanue kaxk memoo NO3HAHUL.

Monens. 3amaum, pemaeMble ¢ TOMOINBIO MozenupoBanus. Kriaccuduxarmm
Mozeneld. MarepuanbHble (HaTypHble) M MH(POPMAaLMOHHbIE Mojaenu. HempepbiBHbIE
U JuckpetHole Mojaenu. Wmurtanmmonnele wmoaenu. Wrposeie mogenu. OlneHka
COOTBETCTBUS MOJIEIIH MOJACTUPYEMOMY OOBEKTY U LEISIM MOACITUPOBAHUA.

TaOnuunbie Monenu. Tabnauia Kak MpeIcTaBIeHUE OTHOILIECHUS.

ba3bl ganubix. OTOOp B TaONHIIE CTPOK, YIOBIETBOPSIIONINX 38JaHHOMY YCJIOBHUIO.

I'pa¢. Bepmmna, pedpo, myTb. OpueHTHpPOBaHHbIE U HEOPUEHTUPOBAHHBIE rpadbl.
JlnunHa (Bec) pedpa. BecoBas matpuiia rpada. nuHa mytu Mexay BepminHaMu rpada.
[louck ontumanbHOro Myt B rpade. HayanbHas BepumimHa (MCTOYHHMK) M KOHEYHAS
BepuIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade. Bbluncnenne KoaudecTBa MyTel
B HAIIPABJICHHOM allUKJINYECKOM rpade.

HepeBo. Kopenb, BepiinHa (y3ein), JUCT, peOpo (xyra) nepeBa. Breicota nepera.
[Tonnepeso. Ilpumepsl mcnonp3oBaHus AepeBbeB. [lepeOop BapuaHTOB € MOMOIIBIO
JepeBa.

[TonsiThe MaremMaTM4yecKOW MOJENTW. 3aJaud, PElaeMble ¢  MOMOUIBIO
MaTEeMaTHYeCKOro (KOMITBIOTEPHOTO) MojenupoBanus. OTindne MaTeMaTHUYeCKOH
MOJIEIU OT HATYPHON MOJIEJIHM U OT CJIOBECHOTO (JIMTEPATypPHOr0) ONMKUCAHUsI 0OBEKTA.

Ortanbl KOMITBIOTEPHOTO MOJETHPOBAHUS: TIOCTAHOBKA 3aJaud, TOCTPOCHHE
MaTEeMaTHYeCKONH MOJIEH, MPOTpaMMHAs peanu3alysi, TECTUPOBAaHWE, MPOBEIACHHE
KOMITBIOTEPHOT0 AKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJbTaTOB, YTOYHEHUE MOJICIIH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHUE
Paspabomxa ancopummos u npocpamm.

Pasbuenne 3amaun Ha mnoazagaun. CoCTaBiICHHE aJITOPUTMOB W MPOTpamMm
C HCIOJb30BAHUEM BETBJICHUN, [HUKIOB W  BCIOMOTaTEIbHBIX  aJITOPUTMOB
JUTSL YOPaBJICHUS MCIOJTHUTENEM PoOOT wiuM ApyruMu MCTIONHUTEISMHU, TaKUMHU Kak
UYepenamika, YepTeKHUK U IPYTUMH.

Tabmuunsie BenmuuuHbl (MaccuBbl). OpHOoMepHble MaccuBbl. CocTaBiieHue
U OTJaJKa MPOTPaMM, PEaTU3YIONUX TUIOBBIC AJITOPUTMBI OOPAOOTKH OIHOMEPHBIX
YHCJIOBBIX MAaCCHBOB, Ha OJTHOM M3 SI3bIKOB TIporpammupoBanus (Python, C++, [Tackans,
Java, C#, llIxonbHbI1 ANropuTMUYECKUN S3bIK): 3aMOJHEHHE YHCIOBOIO MacCHBa
CIIy4allHBIMM YHWCJIAaMH, B COOTBETCTBHHM C (OpPMYJION WM TyTeM BBOAA 4YHUCEN,
HaxO0XJEHUE CYMMbl 3JIEMEHTOB MAacCHBa, JIMHEHHBINA MMOWCK 3aJaHHOTO 3HAYEHUS
B MAacCHuBe, IOJCYET JIIEMEHTOB MACCHUBa, YJAOBJIETBOPSIOIIUX 3a[aHHOMY YCJIOBHIO,
HaxO0XJEHUE MHUHHUMaIbHOTO (MakCMMalbHOrO) »3JeMeHTa wmaccuBa. CoOpTHUpPOBKa
MaccHBa.



OOpaboTka MOTOKA JJAHHBIX: BBIYUCICHHWE KOJIMYECTBA, CYMMBI, CpPETHETO
apu(MeTHuyecKoro, MHUHHUMAJIBHOTO W  MAaKCHMAaJIbHOTO 3HAYEHHUS  DJIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YAOBIECTBOPSIOIINX 3aJaHHOMY YCJIOBHIO.

Ynpaenenue

VYmupasnenue. Curnan. OOpaTtHasi cBs3b. lloiydeHue cUrHamoB OT HHUQPPOBBIX
JNATYMKOB (KacaHUs, pacCTOSHUS, CBETA, 3ByKa U Jipyroro). [Ipumepsl ucnonab3oBaHus
OpUHIMIA OOpaTHOM CBSI3M B CHUCTEMax YIPABJICHUS TEXHUYECKUMHU YCTPOUCTBAMU
C TIOMOIIBIO TATYMKOB, B TOM YHKCIIE B POOOTOTEXHUKE.

[Ipumepsl pOOOTU3MPOBAHHBIX CHUCTEM (CHCTeMa YIPABJICHHUS JBIKEHUEM
B TPAHCHOPTHOW CHUCTEME, CBapO4yHas JIMHUS AaBTO3aBOJA, ABTOMATH3WPOBAHHOE
yIpaBJICHUE OTOIUICHHUS] J0Ma, ABTOHOMHAS CHUCTEMa YIPaBIEHUS TPaHCIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NudopmanroHHbIe TEXHOJIOTHH
DnekmponHvle madauybl.

[TonsiTue 00 3MEKTPOHHBIX TaOmMuax. TUObBl JaHHBIX B SYEHKAX AJIEKTPOHHON
tabmuubl. PenaktupoBanne u (¢QopmarupoBaHue Tabnul. BcerpoeHHble (QyHKUIMU
Ul TOUCKAa MAaKCUMyMa, MHUHUMyMa, CYMMbI M CpPEIHEro apu(pMeTHUeCKOro.
CopTupoBKa JaHHBIX B BbIJIEIEHHOM Auana3oHe. [loctpoenue nuarpamm (rucrorpamMmma,
KpyroBas IuarpaMma, TodeuHasi Auarpamma). Beibop tuna nuarpaMmel.

IIpeoOpazoBanne Gopmyn mpu komupoBaHuu. OTHOCUTEIbHAS, aOCOJIOTHAs
Y CMEUIaHHas aJpecanus.

VYcoBHbIE BBIYMCIEHUS B 3JEKTPOHHBIX TaOnumax. CyMMHpOBaHHE U MOJCYET
3Ha4YEHUM, OTBEYAIOIIUX 33aJIaHHOMY ycioBHI0. O0paboTKka OOJBIINX HAOOPOB JTAHHBIX.
YucneHHOE MOJIETMPOBAHUE B 3JIEKTPOHHBIX TabIUIaX.

Hughopmayuonnvle mexnonozuu 6 coepemenHHom obujecmee.

Ponb mH(MOpMaLMOHHBIX TEXHOJOTHMH B pa3BUTUM HKOHOMUKH MHpaA, CTPAHBI,
pervoHa. OTKpbITbIe 00pa30BaTENbHBIE PECYPCHI.

[Ipodeccuu, cBsa3anHble ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJOTUSMH:
BeO-IM3aliHep, MPOTPAMMHUCT, Pa3padOTUYNK MOOWIIBHBIX MPUIOKEHUN, TECTUPOBIIUK,
aApPXUTEKTOP MPOTPAMMHOTO 00ECTICUEHUSs, CTICIIUAINCT TI0 aHAJIM3Y JTAHHBIX, CHCTEMHBIN
aJIMAHUCTPATOP.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBbI
O HH®OPMATUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHMUA

N3ydenne naHopMaTUK Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs HAIIPABJICHO
Ha JIOCTHKEHHE OOydYaloUMMHCS JMYHOCTHBIX, METAalpeIMETHBIX U MPEIMETHBIX
pe3yJIbTaTOB OCBOCHHUS COJEPKAHUS yUeOHOT0 MpeiMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ysIbTaThl UMEIOT HAMPABICHHOCTH Ha PEIICHUE 3a]]a4 BOCIIUTAHUS,
Pa3BUTHUSA U COLUATH3AINHI 00YYaIOIINXCS CPECTBAMHU YIEOHOTO TpeaMeTa.

B pesynbrare nuzyuenus uHhOpMaTUKH Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHuUs
y oOyuatomerocss OyayT cOpMUpPOBaHbI CIEAYIONIUE JMYHOCTHBIC PE3YJIbTaThl
B YAaCTH:

1) maTpUOTHYECKOr0 BOCTIUTAHUS:

IICHHOCTHOE OTHOIICHHE K OTEUYCCTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY
U HAayYHOMY HACIEANIO, NMOHUMaHWE 3HA4YCHHS WH()OPMATHKA KaK HAYKH B JKU3HU
COBPEMEHHOT0 O0O0IlecTBa, BIAJCHUE JIOCTOBEpPHOM WHGOpMAIIMEH O TMepeoBbIX
MHPOBBIX W  OTCUECTBCHHBIX  JIOCTIKEHUSAX B  obOmacth  WH(DOpMATHUKH
U HUHPOPMAIMOHHBIX TEXHOJOTUH, 3aWHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUIX
o g poBoit TpaHchopMalluid COBPEMEHHOTO O0IIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OpUEHTAIlMs Ha MOpaJbHbIE IEHHOCTHM W HOPMBI B CHUTYyallUsX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHHWBATh CBOE IMOBEJCHUE M TOCTYNKHU, a TAKXKE IMOBEICHUE
U TMOCTYIKHU APYTUX JIOJIEW C MO3WUIMM HPABCTBEHHBIX U IMPABOBBIX HOPM C YUETOM
OCO3HAHMSI TIOCJICICTBUN TMOCTYNKOB, aKTUBHOE HEMPUSTHE ACOLMAIBHBIX MOCTYIKOB,
B TOM uucie B MIHTepHere;

3) rpaskaIaHCKOro BOCIIUTAHMS:

MPEJICTaBJICHUE O COLMAIBHBIX HOPMax M MpaBHIaX MEKIUYHOCTHBIX OTHOIIICHUM
B KOJUICKTMBE, B TOM YHCJE B COIHMAIBHBIX COOOIIECTBAX, COOIIOJICHHE ITPABHII
0€30I1acHOCTH, B TOM 4YHCJIE€ HABBIKOB OE30IMaCHOTO IOBEACHUS B HHTEPHET-CPEJE,
TOTOBHOCTh K Pa3HOOOpPa3HON COBMECTHOM NEATEIIBHOCTH NP BBINOJTHEHUHU YUEOHBIX,
MO3HABaTEIbHBIX 3ajad4, CO3/1aHUHU y4eOHBIX MIPOEKTOB, CTpEeMJICHHUE
K B3aMMONOHUMAHHMIO U B3aMMOIIOMOINM B MPOIECCE ATOW Y4yeOHOH JesTeNbHOCTH,
TOTOBHOCTh OILICHMBATh CBOE IMOBEJACHUE M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIUU
HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

4) HEeHHOCTeH HAYYHOT0 IO3HAHMS:
c(hOPMHUPOBAHHOCTh MHPOBO33PEHUECKHX TMPEACTaBICHUN 00 wuHbOpMaIm,
MHPOPMAITMOHHBIX TpoIeccax U MHPOPMAIIMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIINX



COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHON MPAKTHKU U COCTABIIIOIINX
0a30BYI0 OCHOBY /JIsl IOHUMaHUs CYIIHOCTH HAyYHOU KapTUHBI MUDA;

UHTEpeC K 00yUEHUIO ¥ TO3HAHUIO, JTF0003HATEIBHOCTh, FOTOBHOCTh M CHOCOOHOCTB
K CcamM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHsI OOydeHUs
B JlaJIbHEUIIIEM;

OBJIAJICHAE  OCHOBHBIMM  HAaBBIKAMU  MCCIIEIOBATEIbCKOM  JACSATEIBHOCTH,
YCTAaHOBKA HA OCMBICIIEHUE OIbITa, HAOJIOJEHUI, IIOCTYIIKOB U CTpEMJICHHE
COBEPIICHCTBOBATh IYTH  JOCTM)KCHHMS  MHIAMBUAYAIBHOIO M KOJUIEKTHBHOIO
Onaronomy4us;

c(OPMHUPOBAHHOCTh HMH(POPMALIMOHHON KYJIBTYpbl, B TOM YHKCJIE HaBBIKOB
CaMOCTOSTENIbHOM pabOThl C Y4Y€OHBIMM TEKCTaMH, CIPABOYHOM JIUTEPATYpPOU,
pPa3HOOOpa3HBIMU CpEeACTBAMU HMH(OPMAIIMOHHBIX TEXHOJIOTHI, a TaKXKe YMEHUA
CaMOCTOSITENIbHO ONpPENENATh LEeJIM CBOEro OO0Yy4YeHHUs, CTaBUTh U (POPMYIMPOBATH
U1 ceOsl HOBBIE 3a7]aul B yueOe M M03HABaTEIbHOMN J1€ATEIbHOCTH, Pa3BUBATh MOTHUBbI
Y MHTEPECHI CBOEH MI03HABATEIBHOM 1EATEIbHOCTH;

5) popmupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAaHMUE LICHHOCTH >XU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 310pPOBBIO,
YCTaHOBKA Ha 3/10pOBbIi 00pa3 )KM3HHU, B TOM YHUCIIE U 3@ CUET OCBOCHHUS U COOJIIOICHUS
TpeOoBaHMI 6e3omacHo AKCIUTyaTaluu CpeACTB UH(OOPMAITMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIUTAHMS

UHTEpPEC K TMPaKTHUYeCKOMYy wu3ydeHuro mpodeccuit u Tpyma B cdepax
po(eCCHOHATTEHOM ACATEIBPHOCTH, CBI3aHHBIX ¢ HH)OPMATHKOM, MPOTPaMMHUPOBAHUEM
U  WHOOPMAIIMOHHBIMA TEXHOJIOTUSIMHM, OCHOBAaHHBIMM Ha JOCTHIKCHHUSAX HAyKH
UH(OPMATUKY U HAYYHO-TEXHUUECKOTO MPOTpecca;

OCO3HAHHBIM  BBIOOp W TIOCTPOCHUE  WHAMBUAYATBHONW  TPaeKTOPUHU
0o0pa3oBaHMs M JKM3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX M OOIICCTBEHHBIX HHTEPECOB
U IOTpeOHOCTEH;

7) IKOJIOTHYECKOr0 BOCTIMTAHUS

OCO3HaHME II00ATBHOTO XapaKTepa IKOJIOTHISCKUX MPOOIIEM U Iy TEH NX penieHus,
B TOM YHCJE C y4E€TOM BO3MOKHOCTEH HWH(MOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

8) ananTanmu o0y4yaromerocsi K M3MEHAIOUUMCS YCIOBUSM COLUAIBHOMN U
NPUPOIHON Cpeabl:

OCBOEHHE OOYYaIOIIMMUCS COIMAIBHOTO OIbITa, OCHOBHBIX COLMAIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYIIEH ACSITEIbHOCTH BO3pacTa, HOPM M MPaBUJ OOIECTBEHHOTO
NOBeIEHUs, (OpM COLMATIBHOW MHU3HU B TpyNmax M CcOOOLIECTBaX, B TOM YHUCIIE
CYIIECTBYIOIIUX B BUPTYyAIbHOM IIPOCTPAHCTBE.



METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIEe pe3yabTaThl OCBOEHUS MPOTPaMMBbI 10 HHHOPMATUKE OTPAXKAIOT
OBJAJCHUE YHHUBEPCAJIbHBIMU  YYEOHBIMU  JICUCTBUAMHM — TO3HABATEIbHBIMU,
KOMMYHUKATHUBHBIMH, PETYJIITHUBHBIMH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIe NeilCTBHUS
Ba3oBble Jornueckue 1eMcTBUSA:

yMEHUE OIpEAeNATh MOHSATHUS, CO3/1aBaTh O00OOIIEHUS, YCTaHABIUBATh aHAJIOTHUH,
KiIaccu(puIMpoBaTh,  CaMOCTOSITEILHO  BBIOMpATh  OCHOBAaHUS W KPHUTEPUU
Uil KiacCU(UKAIMKM, YCTAaHABIMBATh MPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKHUE PACCYXKICHUS, MPOBOJAUTh YMO3AKIIOUEHUs (MHAYKTUBHBIC, JI€IyKTUBHBIC
Y 10 QHAJIOTUM) U BBIBOJIBL;

yMEHHUE CO3/1aBaTh, MPUMEHSATh U MPEeoOpPa30BbIBATH 3HAKH M CHUMBOJIBI, MOJEIU
Y CXEMBI JJIsI pellieHHs] YUeOHbIX U MO3HABATEIbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpaTh CHoco0 penieHus y4eOHOW 3agauu  (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEILICHMS, BLIOMpaTh HauMOoOJiee MOAXOMSINIMI C Yy4eTOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie ucciieqoBarebCKue 1eiicCTBUA:

dbopMynupoBaTh  BONPOCH, (UKCUPYIOIIME  Ppa3pblB  MEXKAYy  pealbHBbIM
M JKEJATeJIbHbIM COCTOSIHUEM CUTyalluu, OOBEKTa, U CaMOCTOATENIbHO YCTAaHABIIUBATh
MCKOMOE U TaHHOE;

OLIEHMBATh Ha MPUMEHUMOCTD U IOCTOBEPHOCTh HH(OPMALIHIO, TOTYUYEHHYIO B X0/1€
HCCIIEA0BAHUS;

MIPOTHO3MPOBATh BO3MOKHOE JalIbHEHIIEE Pa3BUTHE IMPOLIECCOB, COOBITHI M MX
MOCJIC/ICTBASI B AHAJOTMYHBIX WJIM CXOJHBIX CHUTYyallUsiX, a TaKXE BbIJIBUTATh
MPEANOJIOKEHNUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ undopmanueii:

BBISIBIIATE  AeGUUUT UHGOPMAIMK, JIaHHBIX, HEOOXOAMMBIX I PEIICHUS
MMOCTaBJIICHHOM 3aJ1a4H;

IPUMEHSTh Pa3IMYHble METObl, MHCTPYMEHTHI U 3aIllpOChl MPU MOUCKE U OTOOpE
MH(GOpPMallMU WK TaHHBIX U3 UCTOYHUKOB C YYETOM IPEAJIOKEHHOM y4eOHOl 3a1aun u
3a/IaHHBIX KPUTEPUEB;

BbIOMpATh,  aHAJIM3UPOBaTh,  CHCTEMATHU3UpPOBaTh M  HMHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IPENCTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpMYy MpeacTaBiIeHUs UHGMOpMAIUH
U WUIIOCTPUPOBATH pPEIIAEMbIE 33/a4d HECIIOKHBIMH CXEMaMH, JUarpaMMaMH, UHOU
rpaduKoil 1 MX KOMOWHAIUSMH,

OLICHMBATh HAJIEKHOCTh MH(OPMALIUU 1O KPUTEPUSM, MPEAJIOKEHHBIM yUUTEIEM
Win chopMyIHPOBAHHBIM CAMOCTOSITENBHO;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMALIMIO.



KoMMmyHuKaTHBHBIE YHUBepCcaJbHbIEe y4yeOHbIE JeiiCTBHS
Oo0menne:

COTIOCTABJSATh CBOU CYXKJICHHUS C CYXACHUSMH JPYTMX YYacCTHUKOB JHAJIOra,
0OHapy»XMBaTh pa3IudIUe U CXOJICTBO MO3UITUH;

NyOJIMYHO TPEJCTABIATh PE3yJIbTaThl BBITIOJTHEHHOTO OIBITa (IKCIIEPUMEHTA,
HCCIIEIOBAHMUS, TIPOCKTA);

CaMOCTOSITEJIbHO BBIOMpPaTh (hOopMaT BBICTYIUICHHUS C Y4E€TOM 3ajad Mpe3eHTalUH
1 0COOEHHOCTEeH ayAUTOPUU U B COOTBETCTBUM C HUM COCTABJISITh YCTHBIC U TUCbMEHHBIE
TEKCTHI C UCIOJIb30BAHUEM UJUTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasI 1€ATEJbHOCTD (COTPYAHNY€ECTBO):

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON M UHIMBHU1yaIbHOU PabOTHI
IIpU pEUICHUH KOHKPETHOW MPOOIEMBbI, B TOM YHCII€ IIPH CO3JaHUU UH(POPMALIMOHHOTO
POAYKTA;

MPUHUMATh 1eJIb COBMECTHOM WH(MOPMAIMOHHOW JESITEIbHOCTU 10 cOopy,
oOpaloTke, nepenaye, popManu3anui WHGOPMalUU, KOJUIEKTUBHO CTPOUTH JIEUCTBUS
0 €€ JOCTH)KEHHIO: paclpeiessiTh pPOJd, IOrOBapUBaThbCA, OOCYXIAaTh IPOLECC
U pe3yJbTaT COBMECTHOM paboThI;

BBIMOJHATH CBOIO YacTh paboThl ¢ uHGpopMauued Wi HHPOPMALMOHHBIM
OPOAYKTOM, JOCTUrasi KAadyeCTBEHHOIO pe3yJibTaTa [0 CBOEMY HANPaBIICHUIO
1 KOOPJMHUPYS CBOU JEHCTBUA C APYTMMH YJI€HAMU KOMaH/IbI;

OLICHMBAaTh  KAauyecTBO CBOEro BKJIaga B 0o0mudA  HMHG(OPMALMOHHBIN
NPOJIYKT 1O KPUTEPHUSM, CaMOCTOSITENIbBHO C(OPMYJIUPOBAHHBIM  yYaCTHUKAMU
B3aHMO/ICHCTBUS;

CPaBHUBATH PE3YJIbTAThl C MUCXOMHOM 3aJadeld M BKJIAJ Ka)JOr0 YJI€HA KOMAaHJbI
B JIOCTWXKEHUE pe3yJbTaTOB, pa3leisaTh c@epy OTBETCTBEHHOCTH W MPOSBIATH
TOTOBHOCTB K IPEIOCTABICHHUIO OTYETA MEPE] IPYIIION.

PeryasiTuBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIEe NeHCTBUSA
Camoopranm3amnus:

BBISIBIISITh B KU3HCHHBIX M yYEOHBIX CHUTyalUsX MpoOJieMbl, TpeOyromme
pelieHus;

OpPUEHTUPOBAThCA B  PA3IMYHBIX  MOAXOJAaX K  MPUHITUIO  pEUICHUHU
(MHOMBHIyabHOE IPUHATHE PELICHUM, PUHITUE PEIICHUH B TPYIIIE);

CaMOCTOSITEJIbHO COCTaBJIATh QJITOPUTM peElIeHUs 3a7adu (WM €ro 4YacTh),
BBIOMpaTh CHoco0 pelieHus y4eOHOM 3aJauyd C Y4eTOM HMEIOIIUXCS PECYypPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBaTh MpeajiaraéMbleé BapUaHTHI
pElICHUN;

COCTABJIATH IJIaH ACHCTBU (IIJIaH peain3alliil HAMEUEHHOTO AJITOPUTMA PEILICHHUS]),
KOPPEKTUPOBATH MPEIJIOKEHHBI aJITOPUTM C YYE€TOM I[IOJYyYEHHUS HOBBIX 3HAHUM
00 U3ydaeMoM 00BEKTE;



IPOBOAWTH BHIOOP B YCIOBHSIX MPOTHBOPEUYMBOM HHPOpMAIMKM U  OpaTh
OTBETCTBEHHOCTb 32 PELICHUE.

CamMoxkoHTpOJIb (pedaexcusi):

BJIQJIETh CIIOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHUBALIMK U PEDIEKCHH;

JaBaTh OLICHKY CUTYyallMU U MpeJjiaraTh IjiaH €€ U3MEHEHUS;

YUYUTBIBATb KOHTEKCT W MPEABUIETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH
IpyU  peuieHud Yy4eOHOM 3ajaud, aJanTHUpoOBaTh pPEIICHUE K  MEHSIONUMCS
00CTOSITENTLCTBAM;

OOBSICHATD MIPUYHHBI JOCTHKECHUS (HEeAOCTHXKEHUS ) pe3yJIbTaTOB
MH(POPMAITMOHHON JEATENbHOCTU, /1aBaTh OILIEHKY MPUOOPETEHHOMY OIBITY, YMETh
HaXOJIUTh IO3UTUBHOE B TPOU3OIIECAIICH CUTYAINH;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB,
M3MEHUBIINXCS CUTyallMi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA U U YCIOBHSIM.

3MOHHOHaJIbHLIﬁ HHTEJLJICKT:
CTaBUTH ce0s Ha MeECTO APpyroro 4cJIOBCKa, IIOHHMMAaTb MOTHUBbBI W HaAMCPCHMHA

APYTOTO.

IIpunsiTue cedst U APyrux:
OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT AK€ B YCIOBHUAX
OTKPBITOTO JOCTyTA K JTI0OBIM 00beMaM UHGOPMAIIHH.

HPEAMETHBIE PE3YJIBTATBI

K koHiy o0yuenusa B 7 kiaacce y oOyvarouierocs 0OyayT chopMUpOBAHbI YMEHHUS:

HNOSICHATh Ha TPUMEpax CMBICH TMOHATHH «HHPOpMaUsy, «UHPOPMAIMOHHBIN
nmporecc», «oOpaboTka wuHPOpMaLUKW», «XpaHeHHE UHOOPMAIMNY, «Iepenaya
uHbOpMAITUNY;

KOAMpPOBaTh M  JIEKOAMPOBaTH COOOLIEHUS 1O  3aJaHHBIM  IIpaBHJIAM,
JEMOHCTPUPOBATh TIOHMMAaHWE OCHOBHBIX MPHUHIMIIOB KOJUPOBaHWS WH(OpMamu
Pa3IMYHOM MPUPOIbI (TEKCTOBOM, TpadpuecKoid, ayamo);

CpaBHMBAaTh JJIMHBI COOOIIEHHWM, 3amUCaHHBIX B pa3IUYHbIX aldaBUTaXx,
OTIEpUPOBATH €AMHULIAMU U3MEPEHHsI HH(POPMAIIMOHHOTO 00beMa U CKOPOCTH TIepeiadn
TAHHBIX;

OLICHHMBATh M CPAaBHMUBATH pa3Mepbl TEKCTOBBIX, TpaduUeCKUX, 3BYKOBBIX (HailjIoB
1 BUJIe0(aitiios;

NPUBOIUTH TPUMEPbl COBPEMEHHBIX YCTPOMCTB XpaHEHHUS U Iepenayd
uH(pOopMaIKi, CPABHUBATH UX KOJIMYECTBEHHbIE XapaKTEPUCTUKH;

BBIICNIATh OCHOBHBIE 3Tanbl B HCTOPUM W TOHMMATh TEHACHIIMH Pa3BUTHS
KOMITBIOTEPOB U TPOrPAMMHOT0 00eCreYeHUS;



MoJIy4aThb M MCIOJB30BaTh WHGOPMAIMIO O XapaKTEpUCTHUKAaX IMEPCOHAIBHOTO
KOMIIBIOTEpA M €ro OCHOBHBIX DJJeMeHTax (MpoIeccop, ONepaThBHAas MaMSATh,
JOJTOBPEMEHHAsI MaMATh, YCTPOWCTBA BBOA-BBIBOA);

COOTHOCUTh XapaKTEPUCTUKU KOMIIBIOTEpa C 3a/layaMy, pEHIaeMbIMH C €ro
MOMOIIIBIO;

OpUEHTHUPOBATHCS B UEPAPXUUECKON CTPYKType (alIoBOi CHUCTEMBbI (3alHUCHIBAThH
noyiHoe uMs daiina (karaiora), MyTh K ¢aiay (kaTajaory) mo UMEIIIEMYyCs ONMHUCAHHUIO
(baitI0BON CTPYKTYpPBhl HEKOTOPOTO MHGOPMAIIMOHHOTO HOCHUTEJIN);

paboTtath ¢ QaityioBOM CUCTEMON MEPCOHATILHOTO KOMITBIOTEPA C UCTOIb30BAHUEM
rpaduuyeckoro uHTepdeiica, a HUMEHHO: CO3/aBaTh, KOMHMPOBAaTh, IIEpPEMEUIaTh,
MEePEUMEHOBBIBaTh, YAANATH W apXUBUPOBaTh (ailibl M KaTaJOTH, HCIOJIb30BaTh
AaHTUBUPYCHYIO POTPaAMMY;

MPECTaBIATh PE3yJIbTaThl CBOEH MEATEIBHOCTH B BHJE CTPYKTYPHPOBAHHBIX
WJLTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJbTUMEINUHBIX MTPE3CHTALINIA;

uckatb HHpopmanuio B HMHTepHeTe (B TOM 4YHUCHe, IO KIIOYEBBIM CJIOBaM,
0 M300paXEHUIO), KPUTUYECKU OTHOCUTBHCS K HaWJeHHOW HMH(OpMAaIMM, O0CO3HaBas
OIMACHOCTb IS JIMYHOCTU M O0ILECTBa paclpOCTpPaHEHUsT BPEIOHOCHOM MH(pOpMaluy,
B TOM YHCJIE€ IKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

MCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH NHTEPHET-KOMMYHUKAITHIA,

coOmonaTth TpeOoBaHUA O€30MacHON SKCIUTyaTallMd TEXHUYECKUX CpEACTB
UH(OPMAITMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJOTUH, COOJI0O/IaTh CETEBOM JTHKET,
0a30Bble HOpPMBI MH(POPMAIMOHHON STUKH W MpaBa Npu paboTe ¢ MPUIIOKECHHUSIMU
Ha JIFOOBIX yCTpoiicTBax U B MIHTepHETE, BHIOMPATh O0€30IacHbIE CTPATErUH MOBEICHUS
B CETH,

MPUMEHATh  METOABl  MPOPUIAKTUKH  HETAaTHBHOTO  BIUSHUS  CPEICTB
MHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN Ha 3JI0POBHE MOJIH30BATETIS.

K xoniy o0yuenus B 8 kiacce y oOyuaromierocs 6yayT chopMUpOBaHbl YMEHHUSI:

MOSICHATh HAa MPUMEpPax Pa3Iuyusi MEXIY MO3WLUHUOHHBIMH U HEMO3WIIMOHHBIMU
CUCTEMaMU CUHCIICHHUS,

3alUChIBATh U CPaBHUBATH Lielible uyncia oT 0 10 1024 B pa3IuyHbIX TO3UIIMOHHBIX
CUCTEMaXx CUUCIICHHS (C OCHOBaHUSIMU 2, 8, 16), BBHITIOIHATH apu(METUUECKHIE OTIEPAITIH
HaJl HUMU;

pacKpbIBaTh CMBICII TIOHSTHH «BBICKA3bIBAaHUE», «JIOTUYECKasi OIepaiusy,
«JIOTMYECKOE BBIPAKEHUEN;

3aMUChIBaTh  JIOTUYECKHE BBIPAKEHUS C  UCMOJIb30BAHUEM  JTU3BIOHKIIUU,
KOHBIOHKIIMU W OTPUIAHUS, OMPENEsATh UCTUHHOCTh JIOTUYECKHX BBIPAXKEHUH, €CIH
M3BECTHBI 3HAYEHUS MCTHUHHOCTH BXOMSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOJIUIIBI
MCTUHHOCTH JJIS JIOTHYECKUX BBIPAKEHUN;



PaCKpBIBaTh CMBIC] TIOHATHH «HUCHOJHUTEIbY, «aJITOPUTM», «IPOrpaMmay,
MOHUMAsl Pa3HUILy MEXJY YIOTpEOJICHHEM J3THX TEPMHUHOB B OOBIJEHHON peuu
U B UHPOpPMATHKE;

OTIMCBHIBATh AJTOPUTM PEIICHUS 3a/Ja4d Pa3IMYHBIMU CIIOCOOaMHU, B TOM YHCIIC
B BHJIE OJIOK-CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECJIOKHBIE aJITOPUTMBI
C UCTOJIb30BAaHUEM BETBJICHUH U IIUKJIOB JJIs1 YIIPABJICHUS UCIIOJHUTEISIMH, TAKUMH KaK
Po6ot, Uepenamika, UepTexHUK;

UCIIOJIb30BaTh KOHCTAHTBI M TEPEMEHHBIE PA3JUYHBIX THUIIOB (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), a TakXe COJICp)Kallhe WX BBIPAKCHHS, HCIOJIb30BaTh
oriepaTop MpUCBaNBaHMUS;

UCIIOJIb30BaTh MPHU pPa3pabOTKe MporpaMM JIOTHUYECKHE 3HAYCHMs, OIepalluu
Y BBIPAXKEHUSI C HUMU;

AHAJIM3UPOBATh TPEIJIOKEHHBIC AITOPUTMBI, B TOM YMCJIE ONPEACIATh, KaKue
pe3ysIbTaThl BO3MOKHBI IPU 33JJTAHHOM MHO>KECTBE UCXO/IHBIX 3HAUYCHU;

CO3/1aBaTh M OTJIAXKMBATH MPOTPAMMBI HAa OJHOM H3 SI3BIKOB MPOTrpaMMHUPOBAHUS
(Python, C++, Ilackainb, Java, C#, IIIkoJIbHBIM AJTOPUTMHUYECKUN S3BIK), peann3yromue
HECJIOKHBIE aJTOPUTMBI OOpPaOOTKH YHCIIOBBIX JAaHHBIX C HCIIOJb30BAaHHUEM IIUKIJIOB
Y BETBJICHUH, B TOM YMCJIC PEATU3YIOIINE MPOBEPKY JEIMMOCTA OJHOTO IIEJI0r0 Yuciia
Ha Jpyroe, MPOBEPKY HATypaJbHOTO UYHC]Ia Ha TMPOCTOTY, BBIACICHUS HHUP
13 HaTYpaJIbHOTO YHCIIA.

K koHiy o0yuenus B 9 kiaacce y oOyyaronierocs 0OyayT choOpMUpOBAHbI YMEHHUS:

pa3OuBaTh 3aJaud Ha MOJ3a/Jayd, COCTABISATb, BBINOJIHATH BPYYHYIO
M Ha KOMIIBIOTEPE HECJIOXKHBIE AJITOPUTMbI C MCIOJIB30BAHMEM BETBJICHUMW, LHUKIIOB
Y BCTIOMOTATEJIbHBIX aJITOPUTMOB AJI YIIPaBICHUS! UCIIOJHUTENSIMU, TAKUMU Kak Po0oT,
Uepenaika, YepTeKHUK;

COCTABJISITh M OTJAXHUBAaTh IPOrpaMMbl, PEaJU3YIOIIME THUIIOBBIE AJITOPUTMBI
00paOOTKM YHMCIIOBBIX IOCJIEOBATEILHOCTEH WM OJHOMEPHBIX UYHCIOBBIX MacCHBOB
(MOMCK MAaKCUMyMOB, MUHHUMYMOB, CYMMBI HJIM KOJIMYECTBA 3JIEMEHTOB C 3aJIaHHBIMU
CBOMCTBaMM) Ha OJHOM M3 s3bIKOB TiporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIxonbHbIl AnroputMuueckuii A3bIk);

PAcCKpbIBaTh CMBICH MOHATUA «MOJEINbY», «MOJEIUPOBAHUEY», OMPEIEISATh BUIIBI
MOJIeIell, OLIEHWBAaTh COOTBETCTBUE MOEIHU MOACIUPYEMOMY OOBEKTY M IeNIsM
MOJIEJTUPOBAHUS;

UCIIONBb30BaTh TIpadbl W JepeBbs [N MOJEIUPOBAHUS CHUCTEM CETeBOU
U MePapXUUYECKON CTPYKTYpPbI, HAXOIUTh KpaTualinii myTh B rpade;

BbIOMpaTh CHOCOO TMPEICTAaBICHUSI TAHHBIX B COOTBETCTBUU C TIOCTAaBJICHHOM
3ajayeil  (Tabnuibl, CXeMbl, TIpaduku, [AUarpaMMbl) C  HCIOJb30BAHUEM
COOTBETCTBYIOIIMX MPOTPaMMHBIX CPEACTB 00PAOOTKU JaHHbIX;



MCIIOJIb30BaTh 3JEKTPOHHBIC TaOIHUIIBI 7151 00pabOTKU, aHaNN3a U BU3yaTH3aIUH
YHCIOBBIX JAHHBIX, B TOM YHCI€ C BBbIICJICHHEM Juana3oHa TaOJUIIbI
Y yIOPSAJOYMBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;

CO3/aBaTh W TPUMEHATH B DJIEKTPOHHBIX Tabmuuax (GopMyssl AN PacyeToOB
C HCIIOIb30BAaHHEM BCTPOCHHBIX apu(PMETHUECKUX QYHKINI (CyMMUpPOBAaHUE U MOJCUET
3HAYEHUI, OTBEYAIOIIMX 3a/JlaHHOMY YCIOBUIO, CpelHee apu(pMETHYECKOe, IMOMCK
MaKCUMaJIbHOTO ¥ MHHHUMAaJIbHOTO 3HAueHMs), aOCOJIIOTHOM, OTHOCHUTEIIHLHOM,
CMEIIaHHOM aapecanuu;

UCIOJIb30BaTh 3JIEKTPOHHBIE TAOIUIBI AJI1 YUCIEHHOIO MOJIEIUPOBAHUS B IPOCTHIX
3a/1ayax U3 pa3HbIX MPEIMETHBIX 001acTel;

HCIIOJIb30BATh COBPEMEHHbIE MHTEPHET-CEPBUCHI (B TOM qucIie
KOMMYHHUKAIIMOHHBIE CEPBUCHI, 00JauHblEe XpaHWIUIIA JAHHBIX, OHJIANH-IpPOTrpamMMbl
(TexcToBble M TpadHUuUEcCKHMEe pPENaKTOpbl, cpeabl pa3paboTkh)) B  y4eOHOU
Y TIOBCETHEBHOM J1€ATEIIBHOCTH;

OPUBOJUTH MPUMEPHI HCIOIb30BAaHUS F€OMH(OPMALIMOHHBIX CEPBHCOB, CEPBUCOB
rOCyJapCTBEHHBIX yCIyr, OO0Opa3oBaTelbHBIX CcepBUCOB HHTepHeTa B y4yeOHOU
Y TIOBCETHEBHOM J1€ATEIBHOCTH;

MCIIOJIb30BaTh PAa3JIMYHbIE CPEACTBA 3allUTHl OT BPEJOHOCHOIO MNPOrPAMMHOIO
oOecrieueHus, 3aluuiaTh MEPCOHAIBHYI0 MH(GOPMAIMI0 OT HECAHKIIMOHHMPOBAHHOIO
JOCTyIIa W €ro IOCJIEACTBUM (pasriamieHus, MOJMEHbI, yTpaTbl JAHHBIX) C yYE€TOM
OCHOBHBIX TEXHOJIOTMYECKUX M COLUATIbHO-TICUXOJIOTHYECKUX aClEKTOB UCIOIb30BaHUS
cetu MHTepHeT (ceTeBasi aHOHUMHOCTb, LU(POBOH CiIell, ayTEHTUYHOCTh CYOBEKTOB U
pPECypcoB, OMACHOCTh BPEJJOHOCHOTO KOJIa);

pacrno3HaBaTh MOMNBITKH U TMPEAyNpekIaTb BOBJICUYEHHE C€0S U OKPYKaIOIIUX
B JIECTPYKTUBHBIE U KpPUMHUHaIbHbIE (OPMBI CETEBOW AKTUBHOCTU (B TOM YHCIIE
KuOepOyJUTHHT, (DUILTUHT).
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7 KIIACC
HanmenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepraHue
/11 4acoB oOy4Jaronumxcs

y4eOHOTO MpeaMeTa

Paznen 1. llndgpoBasi rpaMOTHOCTH

1.1

Kommnbrorep —
YHUBEpPCAIHHOE
YCTpPOMCTBO 00pabOTKH
TTAHHBIX

2

KomneroTep — yHUBEpCaIbHOE
BBIYUCIIUTEIBLHOE YCTPOUCTBO,
paboTaroliee 1o nporpamme.

Turbl KOMIBIOTEPOB: MEPCOHATBHBIC
KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoOuIibHbIE YCTPONCTBA.

OCHOBHbBIE KOMIIOHEHTBI KOMITBIOTEPA
¥ uX HaszHauyeHwue. [Iporeccop.
OnepatuBHas U 10JITOBPEMEHHAS
NaMsATh. Y CTPOKMCTBA BBOJA U BBIBOJA.
CeHcopHBIN BBOJI, JaTYMKA MOOHMIIBHBIX
YCTPOMCTB, Cpe/ICTBA OMOMETPUUECKOM
ayTeHTU(DUKAIIH.

Hctopus pa3BuTHsI KOMIIBIOTEPOB

U IPOTPAMMHOTO 00ECTICYCHHSI.
[TokoneHus1 KOMIIBIOTEPOB.
CoBpeMeHHbIE TCHICHITUU Pa3BUTHUS
KOMIBIOTEPOB. CyNepKOMITBIOTEPHI.

PaCKpBIBaTB CMBICJI N3y9aCMBbIX MIOHSITHI.

AHaJIM3UPOBATh yCTPONCTBA
KOMITBIOTEPA C TOYKH 3PEHUS
OpraHu3alMK IPOLETyp BBOAA,
XpaHeHus1, 00padOTKH, BEIBOJIA

U iepeiadu HHPopMaIim.
AHaM3UpoBaTh UHGOPMAITUIO
(curHasbl 0 TOTOBHOCTH M HEMOJIAKE)
P BKJIIIOYEHUU KOMIIBIOTEPA.
Nzyuate undopmaruio

0 XapaKTepUCTHKAX KOMIIBIOTEPA.
HccnenoBats HCTOPUIO PA3BUTHS
KOMITBIOTEPOB U MPOTPAMMHOTO
oOecrieueHuns, COBpEMEHHbIE TEHACHIINN
Pa3BUTHSI KOMIIBIOTEPOB

Y CYNIEpPKOMIIBIOTEPOB.

OO6cyxaTh MpaBuia TEXHUKA
0€30MacHOCTH U MPaBUII pabOThI

Ha KOMIIBIOTEPE.

21
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[TapamnienbHbIE BBIYUCICHUS.
[IepcoHanbHbBIN KOMIIBIOTED.
[Iponeccop u ero xapakTepUCTHKA
(TakTOBAsl 4YaCTOTA, PA3PSIAHOCTD).
OnepatuBHas MaMSAThb.
JlonroBpeMeHHas naMsTh. Y CTpOMCTBA
BBOJIa U BhIBOJIa. OOBEM XpaHUMBIX
JTAaHHBIX (OTIepaTHUBHAS MMAMSITh
KOMIIBIOTEPA, JKECTKUHI

Y TBEPJIOTEIbHBIN JUCK, TOCTOSIHHAS
naMsaTh cMapT(HOHA) U CKOPOCTh
JOCTYTIA JIJIS Pa3JIUYHBIX BUJIOB
Hocutenen. TexHuka 6e30macHOCTH
U TpaBuiia pabOThI Ha KOMITBIOTEPE

Ipakmuueckue pabomoi’:
1. Bxatouenue komnvromepa u noyyueHue
uHgopmayuu o e2o XapaKmepucmuKax

1.2 | [IporpaMmsl U JaHHBIE

[IporpammHoe obecnieueHue
komnbroTepa. [Ipukiannoe
IpOrpaMMHOE 0OecrieYeHHeE.
CucremMHo€e porpaMMHOE
obecnieuenue. CucteMbl
nporpammupoBanus. [IpaBoBas oxpana
IIpOrpaMM | JIaHHBIX. becruraTHbie

U YCJIIOBHO-0ECTUIATHBIE TPOTPAMMBI.
CB00OOIHOE TTPOTPAMMHOE
oOecrieyeHue.

@alinpl ¥ Manku (KaTajorHy).

PackpbIBaTh CMBICIT N3y4aeMbIX TOHSATHA.
N3ydats BOIpOCH! TPaBOBOW OXPAHBI
porpaMM U TaHHBIX.

OnpenensTe NporpaMMHBIE CPEICTBA,
HEO0OXOIUMBIE TSI OCYIIIECTBICHUS
UH(OPMAITMOHHBIX TPOIECCOB

P PEIICHUH 3a/au.

OnpenensiTb OCHOBHBIE XapaKTEPUCTUKHU
OIEPAIIMOHHON CUCTEMBI.

OnepupoBaTh KOMITBIOTEPHBIMU
nH(OPMAITMOHHBIMUA OOBEKTAMHU

! TIpennaraemslii B mporpamme 1o HH(OOPMATHUKE TIEPEIEHB MPAKTHIECKUX PAbOT HOCUT PEKOMEHIATENBHEIN XapakTep.
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[TpuHIMIBI TOCTpOCHUS (PatIOBBIX
cucteM. [TomHOE MMs daiina (mankn).
I1yTs K (aiiny (nanke). Pabora

¢ (haiiamMu U KaTajJoraMu CpeicTBaMu
ONEPAIMOHHON CUCTEMBI: CO3/IaHUE,
KOIUPOBAHUE, NIEPEMEILICHUE,
NeperMEHOBaHUE U yAaeHne (HailyioB
U manok (karajaoron). TuIibl aiios.
CaoiicTBa (aitnoB. XapaKkTepHble
pa3Mepsl (aiioB pa3InYHBIX TUIIOB
(cTpaHuLa TEKCTA, FIEKTPOHHASI KHUTA,
dboTorpadusi, 3aruch MEeCHU,
BUJICOKJIUII, TOJIHOMETPAXKHBIN (PUIIEM).
ApxuBanus gaHHbix. Mcnonp3zoBanue
IIPOrpPaMM-apXUBaTOpPOB. DaiIOBBIN
Menekep. [louck ¢aiinos cpeacTBamu
OTNIEPALIMOHHOM CHUCTEMBI.
KomnsroTepHbie BUPYCHI U IpYyTHE
BpPEIOHOCHBIE TporpaMmsbl. [Iporpammel
JUTSI 3aUTHI OT BUPYCOB

B HarIAIHO-TpadrueckoM uurepderice.
BrINoMHATE OCHOBHBIE ONIEpaIluU

¢ ¢aiimaMu U ManKamH.

OuenuBath pa3mepsl Gansos,
MOATOTOBJICHHBIX C UCIIOJIb30BAHUEM
Pa3IMYHBIX YCTPOICTB BBOJA
uH(popMaiu (KJ1aBuaTypbl, CKaHEepa,
MUKpO(OHa, (POTOKaMEDPHI,
BUJICOKAMEPHI).

Hcnonb30Bath nporpaMmMbI-apXUBaTOPHI.
Ocy1iecTBISTh 3alIUTY UH()OPMALIUA

OT KOMIIBIOTEPHBIX BUPYCOB C TOMOIIIBIO
AHTUBHUPYCHBIX TIPOTPAMM.
[TnanupoBaTh U CO3/1aBaTh JIMYHOE
UH(OPMAIMOHHOE MTPOCTPAHCTBO.
Ilpakmuueckue padbomui:

1. Bvinonnenue oCHOBHbIX Onepayuli

¢ gatinamu u nankamu.

2. Cpagnenue pazmepos meKkcmosyiXx,
epaguneckux, 36yK08biX U 8U0e0Paiinos.
3. U3yuenue snemenmos unmepghetica
UCNOIb3YeMOl ONepaAyUOHHOU CUCEMBL.
4. Hcnonv3osanue npoecpammol-
apxueamopa.

5. 3awyuma unghopmayuu

OmM KOMNBbIOMEPHBIX BUPYCOE C NOMOUBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3.

Kommnrerorepusie cetn

OObenMHeHe KOMITBIOTEPOB B CETb.
Cetp UnTepuer. Beb-cTpanuia,
BeO-caiiT. CTpyKTypa aapecoB
BeO-pecypcoB. bpaysep. [louckoBbie
cucteMsl. [Touck nunpopmanuu

O KJIFOUEBBIM CJIOBaM

1 110 n300pakeHno. JJocToBepHOCTH
uH(pOpMaIuu, NOTyYeHHON

n3 Murepuera.

CoBpeMeHHbIE CEPBUCH MHTEPHET-
KOMMYHUKAaIUH.

CereBoii 3TUKET, 6230BbIe HOPMBI
WH()OPMAITMOHHON STUKH U TIpaBa
npu pabote B utepuere. Ctpateruu
0e3onacHoro noseAeHus B UHTepHeTe

PackppIBaTh CMBICT H3y4aeMBbIX TOHATUH.
Ocy1ecTBIsITh TOUCK HHPOPMAITHH

IO KIIFOUEBBIM CJIOBaM

U TI0 U300PAKEHHUIO.

[TpoBepsTh AOCTOBEPHOCTH HHGOPMAITHH,
HaiiIecHHOU B ceTtu HTEepHeT.
BoccranaBnuBats agpec BeO- pecypca

U3 UMEIOIINXCA (PparMeHTOB.
OcymiecTBIATh B3aUMOJCHCTBHE
IIOCPEICTBOM DJIEKTPOHHOU IIOYTHI,
BUJIC0-KOH(EPEHII-CBSI3H.

N3yyath ceTeBOM ITUKET.

UccnenoBats cTparerun 6€301acHOTO
noBesieHusa B IHTepHeTe.
Ilpakmuueckue padomo:

1. Ilouck unghopmayuu no Krouesvim
C108aM U NO U300PANHCEHUIO.

2. Hcnonvzosanue cepsucos unmeprem-
KOMMYHUKAYUTL

Hroro no pazgeny

Paszneu 2. Teoperuvyeckue 0CHOBbI HHPOPMATHKHU

2.1

Nudopmarnus u
nH(OPMAITMOHHBIC
MIPOLIECCHI

2

Nudopmarus — 01HO U3 OCHOBHBIX
IIOHATUN COBPEMEHHOUN HAYKH.
HNudopmarus Kak cBeIeHUS,
npeaHa3HAYCHHBIE 11 BOCIIPHUSTHS
YEJI0BEKOM, U MH(OpMAITUs KaK
JAaHHBIE, KOTOPHIE MOTYT OBITh

PackpbIBaTh CMBICII N3y4aeMbIX TOHATHUH.
OuenuBath HHGOPMAITUIO C TIO3ULIUU €€
CBOWCTB (aKTyaJIbHOCTb, JOCTOBEPHOCTb,
MOJIHOTA U JIp.).

N3y4aTh BO3MOXHOCTH OIUCAHUS
HETPEPBIBHBIX 00BEKTOB U IIPOLIECCOB
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00paboTaHbl aBTOMaTU3UPOBAHHOM
CHUCTEMOI.

JIuCKpeTHOCTh JaHHBIX. BO3MOXKHOCTh
OTIMICaHUS HEMPEPHIBHBIX 00HEKTOB

U MPOIIECCOB C MOMOIIBIO TUCKPETHBIX
JTAaHHBIX.

NudopmarnmonHsie mpoiecch —
MIPOIIECCHI, CBSI3aHHBIC C XPAHCHHUEM,
peoOpa3zoBaHUEM U TIepeadeii TaHHbIX

C IOMOIIIBIO TUCKPETHBIX TAHHBIX.
Brigensats nabpopMamoHHy 0
COCTaBJISIOLLYIO ITPOLIECCOB

B OMOJIOTHYECKUX, TEXHUUECKHUX

U COLIMAIbHBIX CHCTEMaX.

OneHuBaTh YNCIOBBIE TAPAMETPhI
UH(OPMAIMOHHBIX TPOLIECCOB (00bEM
namsTH, HEOOXOIUMOM JIsl XpaHEHHUs
uHpOpPMAIHU; CKOPOCTh MepeIadn

2.2

IIpencraBnenue
uHbOopMauu

CumBou. AngaBut. MomHOCTh
andasura. PaznooOpaszue sa3bI1K0B

u andaBuToB. EcTecTBEHHBIE U
dbopmanbHbIe A3bIKU. AaBUT TEKCTOB
Ha PYCCKOM fA3bIKE. /[|BONYHBIN
angasut. KoamdecTBo BCEBO3MOXKHBIX
CJI0B (KOAOBBIX KOMOMHAIU)
(bUKCHUPOBAHHOM JJIMHBI B JBOMYHOM
andasute. [IpeoOpazoBanue 1100010
andasuta k 1souuHomMy. KoamyectBo
Pa3UYHBIX CJIOB (PUKCUPOBAHHOM
JUTMHBI B ajihaBUTE ONpeIeICHHON
MonrHocTH. KogupoBaHue cHMBOJIOB
0JIHOTO aJihaBUTA C TIOMOIILIO KOJIOBBIX
CJIOB B IpyroM ajndaBute, KOJ0Bast
TabauIa, JeKOIUPOBaHNE.

JBonunsiii kox. [Ipeacrasinenue
JAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICI H3y4aeMbIX TOHSITHIA.
[TpuBOAWTE IPUMEPHI KOTUPOBAHUS

C UCIIOJIb30BAaHUEM PA3THIHBIX
an¢aBUTOB, BCTPEUAIOIINXCS B )KU3HU.
KonupoBaTs 1 1ekoaupoBaTh COOOIICHMS
10 U3BECTHBIM TPABUJIAM KOJUPOBAHUS.
Ornpenenarb KOJTUYECTBO PA3IMYHBIX
CHUMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOIMPOBAHBI C IIOMOIIIBIO JBOMYHOTO
Ko71a GUKCUPOBAHHOM JIJTUHBI
(pa3psimHOCTH).

Onpenenars pa3psaaHOCTh TBOUYHOTO
KOJ1a, HEOOXOIMMOTO JIJIs1 KOIUPOBAHUS
BCEX CHUMBOJIOB ajidaBuTa 3aJaHHON
MOIITHOCTH.

[TocunTHIBATH KOJMYECTBO TEKCTOB
JAHHOM JITTMHBI B JaHHOM aJihaBUTE.
OnepupoBaTh EAMHUIIAMUA U3MEPEHUS
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B IBOMYHOM aji()aBHTE.
Nudopmarmonsbiii 00beM TaHHBIX.
but — MuanManepHas eIMHULIA
KOJTMYeCTBA MH(OpPMAITUU — TBOUYHBIN
paspsia. EnuHHIBEI n3MepeHus
nH()OpMaAITMOHHOTO 00BheMa JaHHBIX.
bur, 6aitT, kunoOauT, MeTadamT,

rurabaiit. CKopocTh nepeiauu JaHHbIX.
Enunuiipl ckopocTu niepeayu JaHHBIX.

KoaupoBanue TexctoB. PaBHOMepHBIN
koa. HepaBHomepHsbiii koa. KoaupoBka
ASCII. BocbMHUOUTHBIE KOTUPOBKHU.
[Tonsarue o kogupoBkax UNICODE.
JlexoupoBaHue COOOIICHUI

C UCIT0JIb30BAaHUEM PABHOMEPHOTO

Y HEPABHOMEPHOT'O KOJa.
NudopmarimoHHbiil 00beM TEKCTA.
Hckaxenne nHPpopMaluu npu
nepegade. Oo1Iee npeicTaBICcHUE

0 uppOBOM TPEACTABICHUN
ayTMOBU3YAJIbHBIX U JPYTHX
HEMPEPHIBHBIX JTAHHBIX.

Koauposanue 1seta. LIBeToBbIe
monenu. Monens RGB. I'my6una
koauposanus. [Tanutpa. PactpoBoe

U BEKTOPHOE MPEACTABICHHE
n3oopaxennit. [Tukcens. Onenka

KoJimuecTBa nHpopmaruu (OuT, OaiT,
KWI00aiT, MerabaiT, ruradbaiir)

U CKOPOCTH TIepeiauu JaHHbIX.
KomupoBaTs 1 1eko1upoBaTh TEKCTOBYIO
UH(OPMAITUIO C UCTTOJIE30BAHUEM
KOJIOBBIX TaOJIHII.

Brruucnsate uHGopManmoHHbI 00bEM
TEKCTa B 3aJJaHHOM KOJIUPOBKE.
OuennBarh HHPOPMALIMOHHBIA 00BEM
rpagu4ecKuX JTaHHBIX JIJIsl paCTPOBOTO
U300paKeHusl.

Onpenenstb 00beM MaMsITH,
HEO0OXOIUMBIHN JIJIS TPEICTABICHHUS

U XpaHeHHUs 3ByKOBOTO aiiia.
Ilpakmuueckue pabomoi:

1. Onpeoenenue kooa cumeond 8 pazHulx
KOOUPOBKAX 8 MEKCMOBOM NPOYECCope.
2. Onpeodenenue Kkoda yeema 6 narumpe
RGB 6 epaguueckom pedaxmope.

3. Coxpanenue pacmpoeo2o
epaguneckoeo u300padiceHus 8 pa3Hvlx
gdopmamax.

4. 3anucwe 38yKo86blx Qatinos

C PA3TUYHBIM KAYeCMEOM 368YUaAHUS
(21yOUHOU KOOUPOBAHUSL U HACTOMOTU
ouckpemuzayuu)
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MH(GOPMAIIMOHHOTO 00BeMa
rpagUIeCcKuX JaHHBIX JJISI pACTPOBOTO
n3o0Opaxenus. KogupoBanue 3ByKa.
Pa3psnHoCTh 1 yacToTa 3anucH.
KonnuecTBo KaHAJIOB 3aMuCH.

OueHKa KOJIMYECTBEHHBIX [TAPaMETPOB,
CBSI3aHHBIX C MIPEJCTABICHUEM

U XpaHEHUEM 3BYKOBBIX (DaiiyioB

Hroro no pazgeny 11
Paznen 3. UndopmanuoHHbIE TEXHOJIOTHH
3.1 | TexcTOBBIE TOKYMEHTHI 6 TeKkcToBbIE TOKYMEHTBI U UX PackpbIBaTh CMBICII N3y4aEeMBbIX IOHATHUH.

CTPYKTYpHBIE 3JIEMEHTHI (CTpaHUIIa,
a03ai1, CTpoKa, CJI0BO, CUMBON).
TeKCTOBBIN ITPOLECCOP — UHCTPYMEHT
CO3/IaHUs, PeIaKTUPOBAHUS

U popMaTupoBaHus TeKcToB. [IpaBuna
HaOopa Tekcra. PenaktupoBanue
tekcta. CBoiicTBa cuMmBoJIoB. Llpudr.
Tunel wpudToB (pydIeHsbIe,

C 3aC€YKaMH, MOHOIIIMPUHHBIE).
[Tomy>kxupHOE M KypCUBHOE HaUepTaHHUE.
CaoiicTBa ab3a11eB: TpPaHUIIbI, A03aITHBII
OTCTYT, MHTEPBAJI, BRIpaBHUBAHUE.
[Tapametpsl cTpanuiibl. CTHIIEBOE
dopmatupoBanue. CTpyKTypHUpOBaHHUE
uH(OPMAITUHU C TTOMOIIIBIO CITUCKOB

1 Tabnui. MHOTOypOBHEBBIE CITCKH.

AHanM3UpOBaTh MOJIb30BATEIBCKUI
uHTepdelic TpUMEHIEMOTo
IPOrpaMMHOIO CPeJICTBA B padboTe

C TEKCTOBBIMU JOKYMEHTAMH.
Ornpenenarb yciaoBUsI U BOZMOXHOCTH
IPUMEHEHUSI TPOTPAMMHOTO CPeICTBa
JUTSl peLeHUs] TUTIOBBIX 3a/1a4y B paboTe
C TEKCTOBBIMU JOKYMEHTAMH.
BrisiBnsiTh 00111€€ U pa3inyus B pa3HbIX
MPOrpaMMHBIX MPOJYKTax,
peIHa3HAYeHHBIX ISl PEIIEHUS OJTHOTO
KJ1acca 3a/1a4y B paboTe C TEKCTOBBIMU
JIOKYMEHTaMHU.

Co3naBaTh U peJaKTUPOBATh TEKCTOBBIE
JIOKYMEHTBI ITOCPEJICTBOM
KBIM(PUIIUPOBAHHOTO KJIaBUATYPHOTO
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JloOaBneHue TaONMHUIl B TEKCTOBBIC
JOKYMEHTHI. BcTaBka n3o0paxeHui
B TEKCTOBBIE TOKYMEHTHI. O0TeKaHue
n300pakeHnit TekcToM. Biimtouenue
B TEKCTOBBIN JOKYMEHT JUarpamm,
dbopMyI1, HyMepaliu CTpaHHMIL,
KOJIOHTUTYJIOB, CCBUIOK U JIPYTUX

aneMeHTOoB. [IpoBepka npaBonucanus.

PaccranoBka nepeHOCOB.

['onocoBoit BBOJ TEKCTA.

Onruueckoe paclio3HaBaHUE TEKCTA.
KomneroTepHblii IepeBoI.
Hcnonp3oBanue cepBucoB MIHTepHeTe
1U1st 00pabOTKU TEKCTa

MUChMa C UCTIOJIb30BaHUEM 0A30BBIX
CPEICTB TEKCTOBBIX PEIAKTOPOB.
dopmaTupoBaTh TEKCTOBBIE JOKYMEHTBI
(ycTaHaBJIMBATh MapaMETPhI CTPAHUIIBI
JTOKyMEHTa; (hOpMATUPOBATH CUMBOJIBI
1 a03a11bl; BCTaBJISATh KOJOHTUTYJIBI U
HOMEpa CTpaHUll).

BcTaBisaTs B JOKYMEHT OPMYJIHI,
Ta0JIHILIBL, U300paKkeHHs], OPOPMIISATH
CITUCKHU.

Hcrnonb30BaTh CCHUTKA U ITUTHPOBAHUE
VCTOYHHUKOB TP CO3/IAaHUN HA UX OCHOBE
COOCTBEHHBIX HH(POPMAITMOHHBIX
00BEKTOB.

Hcnonb30BaTh HHTEIDICKTY AJTbHBIC
BO3MOKHOCTH COBPEMEHHBIX CHUCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue padomol:

1. Co30anue nebOnbUUX MEKCMOBbIX
O0OKYMEHMO8 NoCPedCmEoM
KEATUDUYUPOBAHHO20 KILABUAMYPHO2O
AUCbMA C UCNOIb308AHUEM OA308bIX
cpeocme meKcmogvix pedaKkmopos.

2. @opmamuposanue mekcmogvix
O00KYMeHmo8 (YCmaHo8Ka napamempos
CcmMpanuybl OOKYMeHma
Gopmamuposanue cumeonos u abzayes;
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BCMABKA KOLOHMUMYIO08 U HOMEPO8
cmpanuy).

3. Becmaska 6 ookymenm ¢gpopmyi,
mabauy, uzoopasicenull, opopmienue
CNUCKO8.

4. Coz0anue neOOILUIUX MEKCINOBbIX
OOKYMEHMO8 C YUMAMAMU U CCOLIKAMU
Ha yumupyembvle UCMOYHUKU

3.2

Kommerorepnas
rpadguka

3HaKOMCTBO C rpad)M4eCKUMHU
penakropaMmu. PacTpoBble pUCYHKH.
Ucnonb3oBanue rpaduueckux
MpUMHATUBOB. Orniepannu
penaKkTUpoBaHus rpaduuecKux
00BEKTOB, B TOM YHCII€ HU(PPOBBIX
dboTorpaduii: ©3MEHEHHE pa3mepa,
oOpe3Ka, MOBOPOT, OTpaKeHUe, padoTa
¢ obnactsiMu (BbIACICHUE,
KOIUPOBAHUE, 3aJIUBKA LIBETOM),
KOPPEKIUs LIBETA, IPKOCTU

U KOHTpacTHOCTH. BekTtopHas rpaduxa.

Co3nanue BEKTOPHBIX PUCYHKOB
BCTPOSHHBIMH CPEJICTBAMHU TEKCTOBOTO
poleccopa Wi APyrux MporpamMmm
(mpunosxenuit). JlobaBneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

PackpbIBaTh CMBICII N3y4a€MBbIX IOHATHUH.
AHanM3UpOBaTh MOJIH30BATEIHCKUIMA
UHTEpENc TPUMEHIEMOTO
IPOrpaMMHOTO CPEJICTBA B paboTe

C KOMITBIOTEPHOM TpaUKOi.
Onpenensite ycaoBUsS U BO3MOKHOCTHU
MPUMEHEHUSI TPOTPAMMHOTO CPEICTBA
JUISl PEIICHUsI TUTIOBBIX 3aj]1a4y B paboTe
C KOMITBIOTEPHOM TpaduKoi.

BrisBnsaTh o61iee u pa3audus B pa3HbIX
MPOTrpaMMHBIX MPOJAYKTaX,
NpeAHa3HAYCHHBIX JJIs1 PEILICHUS] OHOTO
KJ1acca 3a71a4 B paboTe ¢ KOMIIbIOTEPHOM
rpaduKoii.

Co31aBaTh ¥ p€JaKTUPOBATH
M300paxeHus ¢ MOMOIIBIO
WHCTPYMEHTOB PacTPOBOTO
rpaguIeCcKOTo peraKTopa.

Co3naBath U pelakTUPOBATH
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M300PaKEHUS C TIOMOIIIBIO
WHCTPYMEHTOB BEKTOPHOTO
rpaduyueckoro pegakropa.
Jl06GaBIsATh BEKTOPHBIC PUCYHKH

B JJOKYMEHTHI.

Ilpakmuueckue pabomut:

1. Coz0aHue u/unu pedaxmuposanue
U300padicenust, 8 MOM Yucie Yu@pposvix
gdomoepaghuii, c nomowvio
UHCMPYMEHMO8 PACPOBO2O
epaguneckozo pedakmopa.

2. Co3z0anue u pedakmuposaHue
U3006padcenuss ¢ NHOMOUbIO
UHCMPYMEHMO8 BeKMOPHO20
epaguuecko2o peoakmopa

3.3

MynbTUMEIUITHBIE
IIPE3CHTALIAN

[ToaroroBka MyIbTUMEIUNHBIX
npe3eHTaiuit. Cnaiia. JloOaBnenue
Ha CJIaij TeKCTa M H300paKCHUI.
PabGoTa ¢ HECKOJILKHUMHU ClIalJaMH.
JlobaBiieHre Ha Clraiiy
ayIMOBU3YJIbHBIX JJAHHBIX.
Anunmanus. ['unepccbuiku

PackpbIBaTh CMBICII H3y4aeMBbIX TOHATUH.

AHanM3UpoOBaTh MOJIb30BATEIBCKHUI
uHTEp(Eeic TPUMEHIEMOTO
IPOrpaMMHOIO CPeJICTBa B padboTe

C MYJIbTUMEIUUHBIMU MTPE3EHTALUSIMH.
Onpenenars yciaoBHs U BO3MOXHOCTH
IPUMEHEHUS TPOrPAMMHOIO CPEJCTBA
JUTSl pelIeHUs] TUTIOBBIX 3a/1a4y B paboTe
C MYJIbTUMEIUWHBIMU MTPE3ECHTALASMH.
BriaBnsTh 00111€€ ¥ pa3audus B pa3HbIX
IPOrPAMMHBIX MTPOTYKTAX,
peIHA3HAYEHHBIX JUIsl PELIEHUS OJHOTO

30



OdenepanpHas padouas nporpamma | Madopmaruka. 7-9 kiaccbl (6a30BbIi YPOBEHB)

KJ1acca 3aj1a4 B paborte

Co3znaBaTh nNpe3eHTaIluH, UCTIOIb3YS
TOTOBBIE TA0JIOHEI.

Ilpakmuueckue padomoi:

1. Coz0anue npezenmayuu

C 2UNEPCCHLIKAMU HA OCHOBE 20MOBbIX

C My.]'H:THMCI[HﬁHBIMH IMPC3CHTAOIUAMMU.

wabnoHos
Hroro no pasaery 13
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB IIO TTPOI'PAMME
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8 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BU/IBI 1€ATEIHLHOCTH
pa3/iesioB U TEM [IporpammHoOE copepKaHue
n/m 9acoB 00y4aronmxcst

y4e0HOTO IpeaAMeTa

Pasnen 1. Teopernyeckue 0CHOBbI HH(POPMATHKHU

1.1

CucTeMbl CUNCIICHUS

6

Heno3uumoHHbIE U NO3ULIHOHHBIE
CUCTEMBbI cuucieHus. Andasur.
OcnHoBanue. Pazsepnytas hopma
3anucu yncia. llepeBon B gecaTnunyro
CUCTEMY YKCEJI, 3alIMCAHHBIX B IPYTUX
CUCTEeMax cuuciieHus. PumMckas
cucTeMa cuuciieHus. J[BonuHas
cucrema curcienus. [lepeBon uenbix
yucen B npegenax ot 0 mo 1024

B JIBOUYHYIO CUCTEMY CUUCIICHUSI.
BocbMmepuuHas cuctema CUMCICHUS.
IlepeBon umncesn U3 BOCbMEPUYHOU
CUCTEMBbI B IBOUYHYIO U JIECITUUHYIO
CUCTEMBI U 0OPATHO.
[IlecTHanmaTepuyHas cucrema
cuuciienus. [lepeBon uuncen

13 IMIECTHAATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUUHYIO

U JICCATUYHYIO CUCTEMBI U 0OpaTHO.
Apudmernueckue ornepanuu

B JIBOMYHOI CUCTEME CUUCIICHHUS

PackpbIBaTh CMBICT U3y4aeMBbIX TOHSATHH.
BrisBisTh paznuure B MO3UIIMOHHBIX

Y HEMIO3UIIMOHHBIX CUCTEMaX CYUCIICHUSI.
BrisBnsaTh o01iee u pa3nuyus B pa3HbIX
MO3UIMOHHBIX CUCTEMAX CUUCIICHUS.
3anuceiBath HEOObIME (0T 0 10 1024)
L[EJIbIC YUCTIA B PA3JIMYHBIX TTO3UIIMOHHBIX
CHUCTEMaXxX CUUCIICHHUS (JIBOMYHOM,
BOCBMEPUYHOM, IIECTHAILATEPUIHON ).
CpaBHUBATH LEIBIE YUCIIA, 3aTTUCAHHBIC

B JIBOUYHOM, BOCBMEPHUYHOMN

Y [IECTHAAIATEPUYHON CUCTEMAX
CUMCIICHHUS.

BrInosHATH oniepaiuu cloxKeHus

Y YMHOXEHUS HaJl HEOOIbIITUMU
JIBOUYHBIMU YU CIIAMU
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1.2 | DneMeHTbI 6 Jlornueckue BbICKa3bIBAHUS. PackpbIBaTh CMBICIT N3y4aeMbIX TOHATHH.
MaTeMaTUYECKOU Jlornyeckue 3HaYCHUS BRICKA3bIBAHUN. | AHAJIU3UPOBATH JIOTHYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIC U COCTABHBIC BBICKa3bIBAaHUM.

BbICKa3bIBaHUs. Jlornueckue onepanuu: | Mcroab30BaTh JJIOTHUECKHE ONEPaIUU.
«» (KOHBIOHKIIHS, JIOTUYECKOE CtpouTh TaOIHIIBI UICTUHHOCTH
YMHOXEHUE), «UTN» (AU3BIOHKIINS, JUISL IOTUYECKUX BBIPAKCHUMU.
JIOTUYECKOE CII0KEHUE), BpruucnsaT MICTHHHOCTHOE 3HAYEHNE
«HEe» (JIOTUYeCKOe OTPUIIAHUE). JIOTUYECKOTO BBIPAKEHUS.
[IpropuUTeT JTOTHUECKUX ONEPALUH. 3HAKOMHTHCS € JIOTHYECKUMHU OCHOBaMHU
OnpenesneHne ICTUHHOCTU COCTAaBHOTO | KOMIIBIOTEPA

BBICKA3bIBAHUS, €CJIM N3BECTHBI

3HAYEHHS] UCTUHHOCTU BXOJISIIIUX

B HET'O 3JIEMEHTAPHBIX BBICKA3bIBAHUM.

Jlornueckue Beipaxkenus. [Ipasuina

3aIMCH JIOTUYECKUX BBIPAKECHUU.

[TocTpoenune TabuIl KICTUHHOCTH

JIOTUYECKUX BBIPAKECHUUN

Jlornueckue 351eMEHThI. 3HAKOMCTBO

C JIOTUYECKMMH OCHOBAMH KOMITbIOTEpA

Hroro no pazgeny 12

Pa3zges 2. AiropuTtMbI M IPOrpaMMHUPOBAHHE

2.1 | UcrommauTenu 10 ITonstue anropurma. Ucnonaurenu PackpbIBaTh CMBICIT N3y4aeMbIX TOHATHUH.
U aJITOPUTMBI. aJIrOPUTMOB. AJITOPUTM Kak IUIaH AHaJIM3UPOBATH MpeIaracMble
AJNTOpUTMUYECKHE YIIPaBJIEHUS UCITOJIHUTEIIEM. MIOCJIEIOBATEBHOCTH KOMAH/
KOHCTPYKIUU CaoiictBa anroputma. CriocoObl 3aicH | Ha IPEAMET HAJIMYUA Y HUX TaKUX

anropuTMa (CJIOBECHBIN, B BUJIE CBOWCTB aJIrOpPUTMA, KaK JIUCKPETHOCT,
OJIOK-CXEMBI, POTPaMMa). JETEPMUHUPOBAHHOCTD, IOHATHOCTD,
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AJITOPUTMUYECKUE KOHCTPYKIIUH.
KoHcTpyKius «cinenoBanue».
JIuneiinblii anroput™. OrpaHUYEHHOCTD
JIMHENHBIX aITOPUTMOB:
HEBO3MO>XHOCTb MPEITYCMOTPETH
3aBUCHMOCTbB MOCJIEI0BATEIIBHOCTH
BBITIOJIHSIEMBIX JICUCTBUM OT UCXOIHBIX
JNaHHbIX. KOHCTPYKIIMS «BETBICHUEY:
MOJIHAsl U HeToIHast (DOPMBI.
BrinonHeHrne 1 HEBBIMOJIHEHUE
yCJoBUsl (MCTUHHOCTD U JIOKHOCTD
BbICKa3bIBaHUs). [IpocThie U cocTaBHBIC
ycaoBus. KOHCTpYKIIUS «ITOBTOPEHUS:
LUKJIBI C 3aJaHHBIM YHCIIOM
MMOBTOPEHUH, C YCIIOBUEM BBITIOJIHEHUS,
C mIepeMeHHOM 1ukIa. Pa3zpaboTka

J1s1 POpMATIBHOTO UCTIOTHUTEIS
aJIropuTMa, MPUBOJIALLIETO

K TpeOyeMoMy pe3ysibTaTy

MPU KOHKPETHBIX UCXOJHBIX JAHHBIX.
Pa3paboTka HECTIOKHBIX aJITOPUTMOB

C UCIIOJIb30BAaHUEM LIMKJIOB

Y BETBJICHUU ISl yIPABJICHUS
dhopMaTbHBIMU UCTIOJIHUTEIISIMH,
TakuMHu Kak Pobort, Uepemarka,
UeprexHuk. BoIojiHEHNE AITOPUTMOB
BPYYHYIO U HA KOMIIBIOTEPE.

pE3yIbTaTUBHOCTH, MACCOBOCTb.
Onpenenars 1o 0JI0K-CXeMe,

JUISL PELICHUST KaKOW 3a/1aun
NpeAHa3HAYEH JAHHBIN AJITOPUTM.
AHaJIM3UPOBATh U3MEHEHUE 3HAUYCHUI
BEJINYMH IPU MOIIArOBOM BBITTOJTHEHUN
anropuTMa.

Onpenensite 10 BHIOPAaHHOMY METOY
pelIeHus 3a1a4u, KaKue
AJTOPUTMUAYECKUE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHUBAaTh pa3InYHbIE AITOPUTMBI
pelIeHusT OJHOMU 3aJa4Hu.

Co3pnaBatb, BBIOJIHITH BpPYYHYIO

Y Ha KOMITBIOTEPE HECIIOKHBIC
AJITOPUTMBI C UCIIOJIb30BaHUEM
LUKJIOB Y BETBJICHUH JJIsI YIIPABJICHUSA
WCIIOJIHUTEIISIMU, TAKUMH Kak Po6or,
UYepenamka, YepTeKHUK.

M cnoHATh TOTOBBIE aJITOPUTMBI

MPU KOHKPETHBIX UCXOAHBIX

JTAHHBIX.

CtpouTh 1151 UICTIOJTHUATENS
apu(METHICCKHUX JICUCTBUI IIETIOUKH
KOMaH/1, TAIOIINX TpeOyeMbIit
pe3yJIbTaT MPU KOHKPETHBIX UCXOIHBIX
JAHHBIX.
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CHHTAKCUYECKHUE U JIOTUYECKUE
ommoOku. OTKa3bI

Ilpakmuueckue pabomuw:

1. Co30anue u gvinoiHeHue

HAa KOMNbIOMepe HeCLOHCHBIX
An2OPUMMO8 C UCNOJIb30BAHUEM YUKITIO8

u gemenenull OJisl YnpaeieHus
ucnonHumenamu, makumu kaxk Pooom,
Yepenawka, Yepmedsicnux.

2. Ilpeobpa3zosanue ancopumma uz 0OHOU
Gopmbl 3anucu 6 opyeyro.

3. Paspabomka ons ¢hopmanvroco
UCNOJIHUMeNs aneo0pumma, npueoosye2o
K mpebyemomy pe3yibmanty

npU KOHKPEMHbIX UCXOOHBIX OAHHDBIX.

4. «Pyunoey» ucnonmnenue comogwix
An20PUMMO8 NPU KOHKPEMHBIX UCXOOHBIX
OQHHBIX

2.2

S3BIK
MIPOrPAMMHUPOBAHUS

S3p1k nporpammupoBanus (Python,
C++, Ilackann, Java, C#, IlIkonbHbBIM
Anroputmudeckuii S3pik). Cucrema
IPOTrPAMMHUPOBAHMS: PETAKTOP TEKCTa
porpaMm, TPAHCIATOP, OTIATIUK.
[lepemenHas: Turl, uMs, 3HA4YCHHUE.
[{enble, BELIECTBEHHBIE U CUMBOJIbHbBIE

nepeMeHHbie. OnepaTop NpUCBauBaHUSL.

Apudmernueckre BbIpaKeHUs
Y MIOPAJIOK UX BbluMcieHus. Onepannu
C LEJIBIMHU YUCIIAMU: LIETOUYHUCIEHHOE

PackpbIBaTh CMBICIT H3y4aeMbIX TOHSATHM.
OrnpenensaTe o nporpaMmme,

IUJTS PELICHUS KaKOH 3a1auv OHa
IpeAHa3HaYEeHa.

Crpouts apudmeTnyeckue, CTpOKOBBIE,
JIOTUYECKNE BBIPAXKEHUS U BBIYUCIIATH UX
3HAYCHHUS.

IIporpamMmupoBath JIMHENHBIE
AITOPUTMBI, IPEATIOJIATAOIINE
BBIYHCIIEHUE ApU(PMETUUECKUX,
CTPOKOBBIX U JIOTHUYECKUX BBIPAKECHUM.
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JIeJIEHUE, OCTATOK OT JICJICHUS.
BerBnenus. CocTaBHbIE yCIOBUS
(3amuch JOTUYECKUX BBIPAKEHUN

Ha M3y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxaenue
MUHHUMYyMa 4 MaKCUMyMa U3 JBYX, TPEeX
Y YeThIpex yucen. Pemenue
KBaJpaTHOTO YPABHEHUSI, UMEIOIIETO
BEIIIECTBEHHbIEC KOpHU. Jlnanorosas
OTJIaJIKa IPOrpaMM: MOIIAroBOe
BBITIOJTHEHUE, IPOCMOTP 3HAYEHUN
BEJIMYMH, OTJIaJI0YHbIN BBIBOJI, BEIOOD
TOYKH OcTaHoBa. L{UKJII ¢ ycioBueEM.
Aunroput™ EBKMaa AJ1s1 HAX0XKAEHUS
HauOOJIBIIET0 OOIIETo ACIUTEIS JBYX
HaTypalibHbIX yucen. Pazouenue
3alUCH HATYPaJIbHOTO YHCia

B MTO3UIIUOHHOMN CUCTEME

C OCHOBAHHUEM, MEHBIIVM UJIU PAaBHBIM
10, Ha oTaenbHBIC TUGPHI. [k

C IIEPEMEHHON. AJITOPUTMBI IPOBEPKHU
JETMMOCTH OJHOTO IIEJIOTO Yucia

Ha JIpyroe, IpOBEPKU HATYPAJIbHOTO
yucia Ha mpoctoty.O6paboTka
CUMBOJIbHBIX JJaHHBIX. CUMBOJILHBIE
(CTpOKOBBIE) TIEPEMEHHBIE.
[TocumBoIbHAS 0OpabOTKA CTPOK.

Pa3pabatbiBaTh IpOrpaMMBl,
coJiepKariue ornepaTop (onepaTops)
BETBIICHUS, B TOM YHCIIC

C UCITOJIb30BAHUEM JIOTUYECKHIX
onepanuu.

Pa3zpabatbiBath nporpammel,
coJiepKarue ornepaTop (onepaTops)
IUKJIA.

BrINOMHATE AMATOTOBYIO OTIIAJIKY
IPOTPaMM.

Ilpakmuueckue padomul:

1. Ilpoepammuposanue nunennsvix
ancopummos, npeononazanuux
8bIYUCTIEHUE apUPMEMUUECKUX

U 102UHeCKUX 8bIPANCEHUL HA U3Y14aeMOM
A3bIKE NPOCPAMMUPOBAHUSL (0OHOM

uz nepeuns: Python, C++, [lackany,
Java, C#, llIkonvHwiti Aneopummuyveckuil
A3bik).

2. Paszpabomxa npoepamm, cooepircaujux
onepamop (onepamopbul) 6emeeHusl,

HA U3y4aemoMm A3biKe NPoSPaMMUPOBAHLUSL
U3 NPUBEOEHHO20 8blle NEPEUHS.

3. Paspabomxa npoecpamm, cooeparcaujux
onepamop (onepamopul) Yukia,

HA U3y4aeMoM s13blKe NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 8blUUE NEPEYH;]
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[Toacuer 4yacTOThHI MOSBICHUS CUMBOJIA
B cTpoke. Berpoenusie GyHKIIMN
TUTs1 00pabOTKHU CTPOK

2.3 | AHanu3 aJirOpUTMOB 2 Omnpenenenre BO3MOKHBIX pe3yJIbTaTOB | PaCKpbhIBaTh CMBICI H3y4aeMbIX OHSITHH.
paboThHI aNropuT™Ma NPy TAHHOM AHaJIM3UPOBATH TOTOBHIC AITOPUTMBI
MHOKECTBE BXOJIHBIX JJAHHBIX, Y IIPOTPaMMBbI
ONpEIEJICHHE BO3MOKHBIX BXOTHBIX
JIAHHBIX, IPUBOASIINX K JAHHOMY
pe3yabTaTy

Hroro no pazgeny 21

PesepBHOoE Bpemst |

OBHIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME
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9 KJIACC
HaumenoBanue
Ne KomnnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepkanue
n/m 9acoB 00yYaronmxcs

y4e0HOTO IpeaAMeTa

Paspnen 1. HHndposasi rpaMoTHOCTH

1.1

I'mobanwHas ceTh
WNuTtepHeT u cTparerun
Oe3omacHOro
MOBEACHUS B HEU

3

['no6anwsHas cetb MuTepuer. [P-agpeca
y3510B. CeTeBOe XpaHCHUE JaHHBIX.
MeTobl UHIUBUIYaTTEHOTO

Y KOJUIEKTUBHOT'O pa3MEIICHHUs] HOBOU
uHpopmaruu B Uutepuere. bonbine
JTaHHBbIE (MHTEPHET-/IaHHbIE,

B YACTHOCTH JaHHBIE COLUATIbHBIX
ceteit). [lonsiTre 00 MHPpOPMAIIMOHHOM
0e30MacHOCTH. YTPO3bl
MH(}OPMAIMOHHOW O€3011aCHOCTH

npu paboTe B riI00aabHON CeTH

Y METOJIbI MPOTUBOICHCTBUS UM.
[IpaBuna 6ezonacHon
ayTeHTHU(PUKaIUU. 3aluTa JMYHON
uHpopmanuu B UuTepHeTe.
be3onacHble cTpaTeruy NOBEACHUS

B UnTepHere. [Ipenynpexaenue
BOBJICUCHHS B J€CTPYKTHUBHBIC

U KpUMHUHAJIBHBIE POPMBI CETEBOM
aKTUBHOCTHU (KHOEPOYJUTHHT, (PUIITUHT

u aApyrue GopMmbI)

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSITHH.
AHanmM3upoBaTh JOMEHHbIC UMEHA
KOMITBIOTEPOB U ajJjpeca TOKyMEHTOB

B MHTEpHETE.

OnpenensaTb MUHUMAJIBHOE BpEMS,
HE00X0AMMOE JIJIs Tepeaud H3BECTHOTO
o0BbeMa JaHHBIX MO0 KaHATY CBA3U

C U3BECTHBIMU XapaKTEPUCTUKAMHU.
Pacnio3naBaTh mOTEHIIMATBHBIC YTPO3bI

Y BpEIAHBIC BO3/ICUCTBUS, CBI3aHHbBIC

¢ uH(MOpPMaIMOHHBIMU

¥ KOMMYHUKAITMOHHBIMU TEXHOJIOTHSIMH,
OIICHWBATH TpEIjIaracMble Iy TH UX
yCTpaHEHUsI.

Ilpakmuueckue pabomoi:

1. Co30anue KOMNIEKCHbIX
UHDOPMAYUOHHBIX 0OBEKMOE 8 8UJE 8O-
CMpaHuy, 8KIOYAOWUX cpaduiecKue
00beKmbl, ¢ UCNONL308AHUEM
KOHCMPYKMOpOo8 (uabiioHos).

2. 3naxomcmeo ¢ mexaHuzmamu
obecneuenuss nPUBAMHOCIU
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u 6ezonacHou pabomwl ¢ pecypcamu
cemu Uumepuem, memooamu
aymenmugpuxayuu, 8 mom 4ucie
NPUMEHAEMBIMU 8 CEPBUCAX 2OCYCILYS

1.2

PabGora
B MH(QOPMAIIMOHHOM
IIPOCTPAHCTBE

Bunbl nesarensHocty B IHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHHKAIIIOHHBIE CEPBUCHI
(mouToBas ciyx0a, BU1e0-KOH(pEpeHII-
CBSA3b U JIPYTHUE), CIPABOYHBIE CITY>KObI
(xapThl, pacnCaHUs U IPYyTHE),
MTOMCKOBBIE CITYKOBbI, CITyKObI
OOHOBJIEHUSI TPOIPAMMHOTO
oOecreyeHus U Apyrue CciryKObl.
CepBuUCHI TOCYAAPCTBEHHBIX YCIYT.
OO6aunble XpaHWININA JaHHBIX.
CpencTBa COBMECTHOM pa3paboTKu
JIOKYMEHTOB (OHJIaitH-0(HCHI).
[IporpammHoe obecrieueHne Kak Beo-
CEPBHUC: OHJIAWHOBBIE TEKCTOBBIC

U rpauuecKue peaaKkTopbl, Cpeabl
pa3pabOTKH MPOTrpaMm

PackppIBaTh CMBICI H3y4aeMBbIX
TTOHSTHM.

IIpuBOAUTE ITPUMEPHI CUTYALINM,

B KOTOPBIX TpeOYyeTCsl HCTIOIB30BATh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIIPAaBOYHBIE U TTIOMCKOBBIE CITY>KOBI U JIp.
OrnpenensiTe KOJIMYECTBO CTPAHHUII,
HaliJICHHBIX TTOMCKOBBIM CEPBEPOM

I10 3aIpOCaM C UCIIOJIb30BAHUEM
JIOTUYECKUX OTICPALUU.

[IpuBOIUTH TPUMEPHI YCIIYT,
JTOCTYMHBIX Ha CEpBHCAaX
rOCyAapCTBEHHBIX YCIIYT.

[IpuBOAUTE NTPUMEPHI OHIANHOBBIX
TEKCTOBBIX U IPAPUIECKUX PEIAaKTOPOB,
cpen pa3paboTKu TPOrpaMM.
Ilpakmuueckue pabomeoi:

1. Iouck ungpopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNOIL308AHUEM TO2UHECKUX ONEPayuli.
2. Hcnonvzosanue onnaiin-oguca

0J151 paszpabomxku OOKYMeHMO8

Hroro no pazgeny
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Pa3zneu 2. Teoperudyeckue 0CHOBBI HH(POPMATHKHU

2.1

MoaenupoBanue
KaK METO]l TO3HAHUS

8

Mopens. 3aiauu, penaeMblie

C TIOMOIIIbIO MOJIETTUPOBAHUSI.
Knaccudukanuu moiene.
MarepuainbHbie (HaTypHBIC)

Y MH(pOpMAIMOHHBIE MOJIEIH.
HermnpepbpiBHBIE 1 TUCKPETHBIC MOJICIIH.
Nmurtanmonueie mosenu. Urpossie
Mozenu. O1eHKa aJleKBaTHOCTUA MOJIEIH
MOJIETUPYEMOMY OOBEKTY U LEIISM
MozenupoBaHus. TabaudHbIe MOJCIIH.
Tabnuia Kak mpeacTaBICHHE
otHouieHus. basel ganHbpIx. OT6OP

B TaOJIUIIE CTPOK, YAOBJIETBOPSIONMIUX
3aganHoMy ycnoBuio. ['pad. Bepmuna,
pebpo, myTh. OpUEeHTUPOBAHHbIE

¥ HEOpUEHTHUPOBaHHBIC Tpadwl. [[nmHa
(Bec) pebpa. BecoBast maTpuiia rpada.
JlnvHa Ty TH MEXKy BepIIMHaMHu Tpada.
[Touck onTUMaILHOTO MYTH B Trpade.
HauanbHas BepuimHa (HICTOYHUK)

¥ KOHEYHas BeplinuHa (CTOK)

B OPUEHTUPOBAHHOM Ipade.
Brruuciienue konnyecTsa myTen

B HaIIPaBJICHHOM aIlUKINYeCKOM rpade.
Hepeso. Kopenb, BepiinHa (y3en),
nucT, pedpo (nyra) aepesa. BeicoTa

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHH.
Omnpenenats BuA UHPOPMAITMOHHOM
MOJIEIH B 3aBUCHUMOCTH OT CTOSIIEN
3a/lauu.

AnanuzupoBath HHGOPMaLIMOHHbBIE
Mozenu (Tabiuiibl, rpadukH,
IarpamMMbl, CXEMBI U JIp.).
OcyniecTBIATh CUCTEMHBIN aHAIIN3
00BEKTAa, BBIICIISATH CPEJIU €T0 CBOMCTB
T€ CBOMCTBA, KOTOPBIE CYILIECTBEHHBI

C TOYKHU 3pEHHUS 11eJIe MOJACTUPOBAHUSI.
OueHnBaTh aJIEKBATHOCTh MOJIEININ
MOJICTUPYEMOMY OOBEKTY U LIEIISM
MOJEIUPOBAHUS.

CTpouTh U UHTEPIIPETUPOBATH
pasznuyHbie HH()OPMAITMOHHBIC MOICIIN
(Tabmuriel, nUarpamMmsl, rpadsl, 1€peBo,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBats ¢ nOMOIIBIO
MH(POPMAITMOHHBIX MOJIeTIel 00BEKTHI

B COOTBETCTBHMHU C IOCTABJICHHOM 3aJjaueH.
N3y4dats 3Tanbl KOMIBIOTEPHOTO
MOJCITUPOBAHUSL.

PabGoTath C rOTOBBIMU KOMIIBIOTEPHBIMHU
MOJIEISIMU U3 PA3TUYHBIX MPEIMETHBIX
obnacTeit.
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nepesa. [lonnepeso. Ipumepsr
MCIIOJIb30BaHus iepeBbeB. [lepedop
BAPUAHTOB C MIOMOIIIBIO JIEpPEBA.
IToHsiTHE MaTEMAaTUYECKOU MOJIEIIN.
3agauu, peraeMble ¢ TOMOIIBIO
MaTeMaTUYeCKOro (KOMIbIOTEPHOTO)
MojienpoBanud. OTianyue
MaTeMaTUYECKOU MOJIENIH OT HATYpPHOU
MOJIEH U OT CIIOBECHOTO
(JIuTepaTypHOTO) ONMUCAHUS OOBEKTA.
DTansl KOMIOBIOTEPHOTO
MOJEIUPOBAHUS: IOCTAHOBKA 3a7a4H,
MOCTPOCHUE MATEMATUYECKOU MOJICIIH,
MporpaMMHas peaau3aius,
TECTUPOBAHUE, TPOBEACHUE
KOMITBIOTEPHOT'0 HKCIIEPUMEHTA, aHAITU3
€ro pe3yJbTaTOB, YTOUHEHUE MOJEIN

Ilpakmuueckue pabomor:

1. Coz0anue oonomabauynou 6asol
oannuvix. Ilouck oanmnvix 6 20moeoil base.
2. Paboma ¢ comoewvimu
KOMNbIOMEPHLIMU MOOENSAMU

U3 PA3IUYHBIX NPEOMEMHBIX 0baacmell.

3. Ilpoepammnas peanuzayus
npoCmeuuux MamemamuiecKux mooeneu

Hroro no pazgeny

8

Pa3znen 3. AropurMbl 1 IPOrpaMMHUPOBaHNE

3.1 | Pa3pabotka
QITOPUTMOB
U TIPOTpaMM

6

Pa3Ouenue 3amaun Ha oA3a1auH.
CocraBneHue anropuTMOB U IPOTpaMM
C UCIIOJIb30BAaHNUEM BETBJIICHUH, LINKJIOB
Y BCIIOMOTATEJIbHBIX aJITOPUTMOB

JUISL yIIPABJIEHUS UCTIOJHUTEIEM
Po6oT i ApyruMu NCTIOJIHUTEISIMH,
TakuMu Kak Yepenaika, YeprexHuk
U 1pyrumu. TabnuyHble BETUUHHBI

PackpbIBaTh CMBICIT H3y4aeMBbIX TIOHSITHH.
Pa3pabatbiBaTh nporpamMmsl

JU1s1 00pabOTKH OJHOMEPHOTO MacCHBa
LIEIBIX YKCEII.

OcyiecTBIATh pa30MeHNE UCXOTHOU
3aJ1a4 Ha I1013aJa4H.

Pa3pabarteiBaTh mporpamMmmebi,
cojiepkailiie noarnporpammy(bl).
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(maccuBsbl). OTHOMEpPHBIE MACCHUBHI.
CocraBneHue u oTiajKa mporpamm,
peaTu3yIouX TUIIOBBIE AITOPUTMBI
00pabOTKU OJTHOMEPHBIX YHCIOBBIX
MacCCHBOB, Ha OJIHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, llIkoabHbBIM
AnroputmMudeckuil A3bIK):
3aIl0JIHEHNE YHCIIOBOTO MAacCHBa
CIIy4ailHBIMH YHCJIAMHU, B COOTBETCTBUU
¢ ¢opMyJI0¥i UK TTyTEM BBOJIA YUCE,
HAXO0XJIEHUE CYMMBI 3JIEMEHTOB
MacCHBa, TUHEHHBIN MOUCK 33JJaHHOTO
3HA4YEHHs B MACCUBE, MOJICYET
3JIEMEHTOB MACCHBA,
YAOBJIETBOPSIONINX 33JaHHOMY
YCIIOBHUIO, HAXOXK/ICHUE
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO)
anemeHTa maccuBa. CoOpTHUpOBKa
MaccuBa. O0padoTKa MOTOKA JAHHBIX:
BBIYHCIICHUE KOJTUYECTBA, CYMMBI,
CpeaHero apu(pmMeTuyecKoro,
MUHUMAJIBHOTO U MaKCHMAaJIbHOTO
3HAYCHUS DJIEMEHTOB
MOCTIeIOBATEIIHbHOCTH,
yAOBJIETBOPSIOIINX 33JaHHOMY
YCIJIOBUIO

Ilpakmuueckue pabomoi:

1. Cocmasnenue npocpamm

C UCNONIL308AHUEM BCHOMO2AMENbHBIX
aneopummos OJist ynpaeieHusl
ucnoaHumenamu, makumu kaxk Pobom,
Yepenawka, Yepmedsicnux.

2. Cocmaenenue u omnaoka npocpamm,
Peanuzyiouwux munogvle aicopummbl
00pabomru 0OHOMEPHBIX YUCTIOBLLX
MaAccueos, Ha 0OHOM U3 A3bIKO8
npoepammuposarus (Python, C++,
Iackanw, Java, C#, [llxonvHwi
Aneopummuueckuii A3vik)
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3.2 | YopaBneHue 2 Ynpasnenue. Curnan. O6paTHasi CBs3b. | PacKpbeIBaTh CMBICT U3y4aeMbIX OHSATHIA.
[Tonyyenue curuanoB oT HUPPOBBIX AHanu3upoBaTh OTHOLIEHUS B dKUBOU
JATYUKOB (KacaHMsl, pACCTOSIHUSA, CBETA, | MPUPOJIE, TEXHUYECKUX U COLIMATIbHBIX
3BYyKa U pyroro). [Ipumepsl (mKoJIa, cemMbs U Ap.) CUCTEMAX
WCIIOJIb30BAHUS MTPUHITUIIA OOpaTHOU C MO3UIINI YIIpaBJICHUS.
CBSI3M B CHCTEMaX yIpaBlICHUS N3y4ats npumepsl pOOOTU3UPOBAHHBIX
TEXHUYECKUMHU YCTPOHCTBAMU CUCTEM.
C TTIOMOIIIBIO TATYMKOB, B TOM YHUCIIE Ilpakmuueckue padomoi:
B poboToTexHuke. [Ipumepsl 1. 3naxomcmeo ¢ yuebHot cpeoot
POOOTHU3UPOBAHHBIX CUCTEM (CUCTEMA | paA3PaAbOmMKU RPOSPAMM YNPAGIeHUs
yIpaBIEHUS IBUKEHUEM osudICYUMUCS pOOOMamu
B TPAHCIIOPTHOM cHUCTEME, CBApOUHas
JIMHMS aBTO3aBO/JIa,
aBTOMATHU3HPOBAHHOE YIIPaBJICHHE
OTOIUIEHUS I0Ma, aBTOHOMHAsl CUCTEMa
yIpaBleHUS] TPAHCTIOPTHBIM CPEJICTBOM
U IpyTU€ CUCTEMBI)

Hroro no pazaeny 8

Paznen 4. UnpopManiuoHHbIE TEXHOJIOTUH

4.1 | DneKkTpoHHBIC 10 [TonsiTHE 00 ANEKTPOHHBIX TaOIHIIAX. PackpbIBaTh CMBICIT U3y4YaeMBbIX

TaOIULIBI Twunel TaHHBIX B TYEMKAX SJICKTPOHHON | TTIOHSITHH.

Tabmuiel. PenaktupoBanue AHanu3upoBaTh MOJIE30BATEIHCKUIN
1 (opMaTUPOBAHUE TAOIHII. uHTepdenc TPUMEHIEMOTO
Bcerpoennbie GyHKITHY AJIs TOUCKA POrPaMMHOTO CpPEZICTBa B paboTe
MaKCHUMyMa, MUHUMYyMa, CyMMBbI C DJIEKTPOHHBIMH TAOJINIIAMH.
U CpeAHEro apu(hMeTHIECKOTO. Onpenensitb yCIoBUS U BO3SMOXHOCTH
CopTHpoBKa JaHHBIX B BBIJICJICHHOM MPUMEHEHUS MPOrPaMMHOI0 CPEJICTBA
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nuarnaszone. Iloctpoenune nuarpamm
(rucTorpaMma, Kpyronas [uarpaMmma,
ToYeuHas aguarpamma). Bei6op tuma
nuarpammebl. [IpeoGpazoBanue hopmyn
npu KonmupoBaHuu. OTHOCUTENbHAS,
a0COJIOTHAS U CMEIIIaHHAs apecarus.
VY CIIOBHBIC BBIYUCIICHUS B 3JICKTPOHHBIX
tabmuiax. CyMMUpOBaHUE U TOACYET
3HAYCHUN, OTBEYAIOIINX 33 JaHHOMY
ycaoButo. O6padoTka O0IBITHX
HaOOPOB NaHHBIX. YHCICHHOE
MOJICITUPOBAHUE B DJICKTPOHHBIX
Ta0IHUIIaX

TS pelIeHUs TUTIOBBIX 3a/1a4 B paboTe

C DJICKTPOHHBIMU TaOJIHUIIAMHU.
BEIsSBIATE 0011I€e U pa3Iudrsi B pa3HbIX
MIPOTPAMMHBIX MTPOTYKTaX,
MpEeHA3HAYCHHBIX IS PEIICHUS OJTHOTO
KJ1acca (pa3HBIX KJIacCOB) 3a7a4 B paboTe
C DJICKTPOHHBIMU TaOJIHUIIAMHU.
PenaktupoBats u popMaTHpOBaThH
AJIEKTPOHHBIE TAOIUIIBI.
AHaMM3UPOBATh U BU3YATHU3UPOBATH
JaHHBIC B DJICKTPOHHBIX TaOIUIIAX.
BBITTOHSTE B 3JIEKTPOHHBIX TAOJIHAIIAX
pacyeTsl [0 BBOJIMMBIM I0JIH30BaTEIEM
dhopmysiam ¢ UCTIOJIHL30BAHUEM
BCTPOEHHBIX (QYHKLIUH.

OcyleCTBIATh YUCTIEHHOE
MOJICIIMPOBAHUE B TIPOCTHIX 3a/a9ax

U3 Pa3JIMYHbIX PEIMETHBIX 00IacTe.
Ilpaxkmuueckue padbomul:

1. Be00 oanmuwix u chopmyn, opopmierue
maoauybi.

2. Copmuposxa u purbmpayus OaHHbIX
8 27IeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 2JIeKMPOHHBIX MAOIUYAX.

4. BoinonneHue pacuemos no 6600UMbIM
nov3oeamenem Gopmynam
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C UCNONIL30BAHUEM BCMPOEHHBIX
@yHKY UL

5. Obpabomka b6onvuux Habopos
OaHHBIX.

6. Yucnennoe mooenupogatue

8 9NEeKMPOHHLIX MAOIUYAX

4.2 | UapopmanmoHHbIe 1 Posib nH(pOpMaMOHHBIX TEXHOJIOT U PackpbIBaTh CMBICII U3y4a€MBbIX IIOHATHH.
TEXHOJIOTUU B pa3BUTUH SKOHOMHUKHU MHpa, cTpanbl, | O0Cy)xaaTh posib HHPOPMALMOHHBIX
B COBPEMEHHOM perunona. OTKphITBIC 00pa3oBaTeIbHbIC | TEXHOJIOTUH B COBPEMEHHOM MHMPE.
o0rmiecTBe pecypcsl. [Ipodeccun, cBa3aHHbIE OO6cyxmaTh 3HaY€HUE OTKPBITHIX
¢ UH(POPMATHKOM 00pa30BaTeNbHBIX PECYPCOB
U MH(POPMAITMOHHBIMU TEXHOJIOTUSIMU: | U BOBMOYKHOCTH MX UCIIOJIb30BaHUS.
BeO-/1n3aiiHep, MPOTrPAMMMUCT, AHanmM3upoBaTh HU(PPOBHIE HABBIKH,
pa3pabOTUYNK MOOUITLHBIX MPUJIOKEHUM, | KOTOPBIMHU JI0JKEH 001a1aTh BBITY CKHUK
TECTUPOBIIUK, APXUTEKTOP IIKOJIBI.
MIPOrPaMMHOTO O0ecreYeHus, N3yuats npodeccuu, CBI3aHHBIC
CHEUAINCT 110 aHAINU3Y JAaHHBIX, ¢ uHGOpPMaTUKOHN U HH(POPMALIMOHHBIMU
CUCTEMHBIN aIMUHUCTPATOP TEXHOJIOTUSIMHU.
Ilpaxkmuueckue padomuwi:
1. Co3z0anue npezenmayuu
o npogeccusix, ceazannvix ¢ UKT
Hroro no pazgeny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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HEPEYEHDb (KOAUPUKATOP) PACITPEJEJIEHHBIX ITO KJIIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COJAEP KAHUA

11O TH®OPMATHUKE

B ¢denepanbHbIX W perHOHAIBHBIX MPOIEAYpaxX OIEHKH KadecTBa OO0pa3oBaHUS
UCIIOJIb3yeTCsl mepeyeHb (KoAu(pUKATOp) paclpeaesieHHbIX MO KiaccaM IMPOBEPSIEMBIX
TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl
OCHOBHOT'0 00IIIeTO 00pa30BaHUs U AJIEMEHTOB COJIEp>KaHUs 110 HH(OpPMATHKE.

7 KIIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM OCBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMbI

Kon IIpoBepsiemble IPEAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00I11€T0 00pa30BaHUs
pe3yJibTaTa
1 [To Teme «IludpoBas rpaMOTHOCTHY
1.1 [losicHaTh Ha mOpuUMepax CMBICI  TMOHATHH  «uH(pOpMALHDY,
«MH()OPMAIIMOHHBIM  mpolecc»,  «o0paboTka  MHPOpMALUNY,

«XpaHeHue HH(popMaLUN», «IIepeaada HHHOPMaLIID)

1.2 [IpuBOANTH IPUMEPHI COBPEMEHHBIX YCTPOMCTB XPaHEHUS U IIepelaun
uH(pOpMaIUH, CPaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH

1.3 [TomyyaTs u wuCHOMB30BaTh HHPOPMAIMIO O XaPAKTEPUCTHKAX
MEPCOHAIBLHOTO KOMITBIOTEPA M €70 OCHOBHBIX 3JIEeMEHTax (Iporeccop,
oriepaTUBHAs MaMsTh, JOJITOBPEMEHHAs MaMsTh, YCTPOMCTBA BBOJIA —
BBIBO/IA)

1.4 COOTHOCUTD XapaKTEPUCTHKU KOMITBIOTEPA C 33a/1a4aMU, PEIIaeMbIMU
C €ro NOMOIIBIO

1.5 OpueHTHPOBaTbCS B UEPAPXUUECKOU CTPYKType (aijoBO CHUCTEMBI
(3amuchIBaTh MOJTHOE MM (haiina (kaTanora), myTh K (aitry (karamory)
N0 HMEIOIIeMYyCsl OMUCaHUIo0 (HaloBOM CTPYKTYphl HEKOTOPOIO
WH(POPMAITMOHHOTO HOCUTEJIS )

1.6 PaGotath ¢ (aitioBol cHUCTEMON TIEPCOHATBLHOTO KOMITBIOTEPA
C MCIIOJIb30BaHUEM rpaduuecKoro HHTepdeiica: co3aaBaTh (KOMUPOBATh,
nepeMeniaTh, MepeUMEHOBBIBATh, YIAISATh W apXUBHUPOBATH (DaiIbl
Y KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYO IPOTPaMMY )
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1.7 Uckats unbopmanuio B MHTEpHETE (B TOM 4YHUCIE MO KIHOYEBBIM
CJIOBaM, MO HM300paXKCHUIO), KPUTUUECKA OTHOCHUTHCS K HaAWJICHHOU
uH(OpMaIMU, OCO3HaBaTh OMACHOCThH MJIsi JIMYHOCTH W OOIIecTBa
pacnpocTpaHeHUsi BpPEJOHOCHOM uHGOpMAaIMKM, B TOM YHCIE
DKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTeEpa

1.8 [ToHMMAaTh CTPYKTYPY aApecoB BEO-pECypcoB
1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKALIAN
1.10 CoOmonath TpeOoBaHMsI 0€30MacHOM AKCIUTyaTallMd TEeXHUYECKHUX

CpeACcTB HH(DOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJIOTHIA,
COOIOAATh CETEBOM 3TUKET, 0a30BbI€ HOPMbI HHPOPMATMOHHOMN 3TUKH
U mpaBa Ipu paboTe ¢ NPWIOKEHUSAMU Ha JIIOOBIX YCTPOWCTBAX
u B HutepHere, BBIOMpaTh Oe€30macHBIC CTPATETHH TOBEICHHUS
B CETH

1.11 [IpumeHsaTh MeToAbl MTPOPUIAKTUKNA HETaTUBHOTO BIIMSIHUSI CPEJNICTB
WH(OPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 3/J0pOBbE
MIOJIB30BATENS

2 I[To Teme «TeopeTnueckue 0CHOBBI HHPOPMATUKI»

2.1 KoaupoBaTth 1 eKOoaupoBaTh COOOIIECHUS MO 3aJlaHHBIM TIpaBUIIaM,
JEMOHCTPHUPOBATh MMOHUMAHNWE OCHOBHBIX IMPHHITUIIOB KOAHUPOBAHMSI
nHGOPMAIIUY PA3ITUYHON MPUPOIBI (TEKCTOBOM, TpadUIECcKO, ayIuo-)

2.2 CpaBHUBaTh JJIMHBI COOOIIEHUHM, 3alMCAHHBIX B  Pa3IUYHBIX
andaBuTax, onepupoBaTh EAUHUIAMU U3MEPEHUS NHPOPMALITMOHHOTO
o0beMa U CKOPOCTHU Mepeaadn JaHHBIX

23 OneHuBaTh U CpaBHUBATh pa3Mepbl TEKCTOBBIX, TpadUUECKUX,
3BYKOBBIX (haiijIoB ¥ BUACO(DalIOB

3 [To Teme «MHpOpMaLIMOHHBIE TEXHOJIOTHUIY
3.1 IIpencraBiATe  pe3ynbTaTbl  CBOEHM  JIEATEIBHOCTM B BHJE
CTPYKTYPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JOKYMEHTOB,

MYJIbTUMEIUMHBIX NPE3CHTALUN

IIpoBepsieMble 3J1eMEHTHI COAEPKAHMS

Kon ITpoBepsieMblil 3JIEMEHT COAECPKAHUS

1 [udpoBast rpaMOTHOCTH

1.1 Komneiorep — yHHBepcanbHOE BRIYUCIUTEIBHOE YCTPOUCTBO, paboTaroliee
no ImporpamMMe. THIIBI KOMIIBIOTEPOB: IIEPCOHAIBHBIE KOMIIBIOTEPHI,
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BCTPOCHHBIE KOMIBIOTEPHI, CyNMePKOMIBbIOTEphl. MOOUIBHBIE YCTPONCTBA.
TexHuka 6€30MacHOCTH U ITpaBuiia pabOTHl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpa W UX HaszHaueHue. I[Ipoieccop.
OmnepaTuBHAsE W JOJITOBPEMEHHAs MaMsATh. YCTPOWCTBA BBOAA M BHIBOJA.
CeHCOpHBI  BBOJ, JaT4YWKH  MOOWJIBHBIX  YCTPOKMCTB, CpEICTBa
OMoMeTpUYeCKOM ayTeHTU(PUKAITUN

1.3

Hcropust pa3BUTUS KOMIIBIOTEPOB M MPOrPAMMHOIO  OOECHEYEHHS.
[loxonennss  komnbloTepoB.  COBpPEMEHHbIE  TEHICHLHMH  PA3BUTHS
KoMIproTepoB.  CynepkommnbroTepsl.  [lapamienbHble  BBIYHMCIICHHS.
[lepconanbubiii kKoMibtoTep. [Iporieccop u ero xapakTepucTHUKU (TaKTOBAs
4acToTa, pa3pAnHOCTh). OnepatuBHas namsaTh. JloJroBpeMeHHas MaMsTh.
YcrpoiictBa BBoJga M BeIBOJa. OO0bEeM XpaHUMBIX JaHHBIX (OlepaTHUBHAs
MMaMATh KOMIIBIOTEpPA, MKECTKUMM JOUCK W TBEPAOTEIbHBIM HAKOIUTEIb,
HOCTOSTHHAs IaMATh CMapT(POHA) U CKOPOCTh IOCTYIIA JJIsl pa3IMYHbIX BUJIOB
HOCHUTEIIEN

1.4

[IporpamMmmuoe obecrieueHue KommbioTepa. llpukiagHoe mporpaMMHOe
obecnieueHue. CucreMHoe mporpamMmmHoe — obOecrieueHue. CHUCTEMBI
nporpammupoBanus. [IpaBoBas oxpana nporpaMm 1 1aHHbIX. becmiathHbie u
yCJI0BHO-0ecTuiaTHbIe mporpamMbl. CBOOOHOE MpOorpaMMHOE 0OecTiedeHne

1.5

@aitnel 1 manku  (kataioru). Tumsl  daitioB. CoiicTBa  (haiios.
XapakTepHble pa3Mepbl (DailyIoB pa3NMUHBIX THIIOB (CTpaHUIIA TEKCTa,
JJICKTpOHHAss  KHura, (Gororpadus, 3amuch IECHU, BHJICOKIIHII,
MOJIHOMETPAKHBINA (PUITEM)

1.6

[Ipunuunel noctpoeHus ¢annosbix cucteM. llonHoe ums daiina (mankwu,
karanora). IlyTs k ¢aiiny (manke, KaTanaory)

1.7

daitnoBeiii MeHemkep. Pabora ¢ ¢aiimamMu u mankamu (KaTaJoramu):
CO3[IJaHHE, KONHMPOBAHUE, MEPEMENICHUE, NEPEMMEHOBAHUE W YJAJICHUE
daiinoB u nanok (karamoros). [louck ¢aitoB cpeacTBamMu oneparmoHHON
CUCTEMBI

1.8

ApxuBaius 1aHHbIX. FIcnosib30BaHKEe MPOTpaMM-apXUBATOPOB

1.9

KomrbrorepHsbie BUPYCHI U IpyTUE BPEIOHOCHBIE MPOrpaMmel. [Iporpammel
IUIS 3aIIUTHI OT BUPYCOB

1.10

OO0benuHenne KoMibioTepoB B ceThb. CeTb MuTepHeT. Beb-cTpanuna, Beo-
cailft. CTpykTypa azapecoB BeO-pecypcoB. bpaysep. [louckoBble cuCTEMBI.
[Touck wuH(poOpMalMu 1O KIOYEBBIM CJIOBaM M IO H300PAKEHUIO.
JloctoBepHOCTh HH(pOpManuu, odyueHHou u3 UnTepHera

1.11

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIUIA

48



DdenepanpHas pabouas nporpamma | Madopmaruka. 7-9 kiacchbl (6a30BbIi YpPOBEHB)

1.12

CereBoii 3TUKET, 0a30Bble HOPMBI HH(MOPMALMOHHOW HSTHKHM U TIpaBa
npu pabore B ceru HWurepuer. Crparerun 0€30MAaCHOTO TOBEACHUS
B HTEpHETE

Teopernyeckre 0CHOBBI UHPOPMATUKU

2.1

Nudopmarus — OJHO U3 OCHOBHBIX TOHSITHH COBPEMEHHOW HayKH.
Nudopmarus kak CBeIeHUs, MpEAHA3HAYCHHBIC [JII  BOCHPHITHS
YeJI0BEeKOM, U MHGOpPMAITU KaK JJaHHbIE, KOTOPbIE MOTYT ObITH 00pabOTaHBI
ABTOMATU3UPOBAHHON CHCTEMOM

2.2

JIMCKPETHOCTh J1aHHBIX. BO3MOXKHOCTb OIMCAaHUSI HENPEPBIBHBIX OOBEKTOB
U TPOLECCOB C TOMOLIBIO JHUCKPETHBIX JAaHHbIX. HMH(popmarmonHsie
IOpOLECChl — TIPOLECCHl, CBSI3aHHBIE C XpaHEHUEM, IpeoOpa3oBaHUEM
U Iiepefadyei JaHHbIX

23

CumBon. AundaButr. MomHocts andasuta. PazHooOpasue  SI3bIKOB
n andasutoB. EcrecTBeHHBbIE U (opMaibHbIE S3bIKH. AJI(PAaBUT TEKCTOB
Ha pyccKoM si3bike. J[BonmuHbIi andaBut. KoinyecTBO BCEBO3MOMXKHBIX CJIOB
(KoOoBBIX KOMOUWHAIMI) (DUKCUPOBAHHOW JJIMHBI B JIBOMYHOM aji(aBUTE.
[IpeoOpa3zoBanue 06010 andasuta K ABOUYHOMY. KommuecTBO pa3nuyHbIX
CJI0B (PMKCUPOBAHHOM JJIMHBI B al(aBUTE OMpPEIEICHHON MOLTHOCTH

24

KoaunpoBanue cuMBOJIOB OJHOro ajgaBuTa C MOMOIIBIO KOJOBBIX CIIOB
B Ipyrom asipaBuTe, K0J10Basg TadiuIla, 1EKOIUPOBAHHE

25

JIBonunbiii kox. IIpencraBneHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B IBOMYHOM aji(haBUTE

2.6

Nudopmarmonneiii 00beM JaHHBIX. bBUT — MUHHManbHas CAUMHUIIA
KOJINYeCTBa MH(POpMAIIUU — ABOUYHBIN pa3psan. bait, kumobailT, Merabair,
rurabaiT

2.7

CxopocThb mepenadyd JAaHHBIX. EJUHUIBI CKOPOCTH MEpeayd JTaHHBIX.
Uckaxxenue nadopmaiyu rnpu nepeaade

2.8

KomupoBanne TtekcroB. PaBHOMepHbli konx. HepaBHOMEpHBI — KOZ.
Komuposka ASCII. BocbmubutHble KOAMpOBKU. [loHSATHE O KOIMpPOBKax
UNICODE. JlekomupoBaHue cooOIIEHNH C UCTIOIh30BaHUEM PAaBHOMEPHOTO
U HEpaBHOMEPHOTO Koja. MTHpopMallMOHHbIN 00BEM TEKCTa

29

O6miee mpencraBieHre O MU(PPOBOM TMPEACTABICHUU ayIHOBU3YATbHBIX
U JIPyTUX HENMpepbIBHBIX JaHHBIX. KogupoBanue mnBera. llBeToBbIe MOEIH.
Monens RGB. I'nmy6una xonupoBanus. [Tanutpa

2.10

PactpoBoe u BekTOpHOE mpezacTaBieHUe n3o0pakenuid. [Iukcens. Onenka
uH(pOpPMAIIMOHHOTO 00bema rpadUyecKux JaHHBIX IS PacTPOBOIO
M300paKeHUS
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2.11

KOI[I/IpOBaHI/Ie 3BYKa. PaSP}II[HOCTI) N 9aCTOTa JUCKPECTU3AllUU. KomnnuectBo
KaHaJIOB 3alliCH. OHGHKa KOJIMYCCTBCHHBIX IIapaMCTPOB, CBA3dHHbIX
C IIPpCACTABJICHUCM U XPAaHCHHUCM 3BYKOBBIX (1)a171J1013

NudopmanmoHHbie TEXHOJIOTUN

3.1

TexcToBbIC TOKYMEHTHI U MIX CTPYKTYPHBIC 3JICMEHTHI (CTpaHHIlA, ad3ail,
CTpOKa, CJIOBO, CUMBOJ)

3.2

TekcToBbIif mpollecCOp — HMHCTPYMEHT CO3[aHUs, PEIAKTUPOBAHHS
u ¢popmatupoBanus TekcToB. [IpaBuna Habopa Tekcta

33

PenakrupoBanue tekcra. CoiictBa cumBosioB. pudt. Tunbel mpudron
(pybOnensle, ¢ 3acedykamu, MOHOLIMpPHUHHBIE). [lonyXupHOE M KypcHBHOE
HauepTanue. CBoiicTBa ab3aleB: I'paHUIbl, a03alHBIM OTCTYyI, MHTEpBA,
BbIpaBHUBaHKE. CTHIIEBOE (DOPMATUPOBAHUE

34

CrpykrypupoBanue UWHGOpPMAIMM C TIOMOIIBID CIUCKOB U  TaOJuII.
MHoroypoBHeBbI€ clTUCKH. JloOaBiieHre TabIuUIl B TEKCTOBBIC JOKYMEHTHI

3.5

BcraBka n3o0paxkeHuii B TEKCTOBbIE JOKyMEHThI. O0TEeKaHnEe N300paKeHHI
TEKCTOM. BKiItoueHne B TEKCTOBBIN JOKYMEHT IMarpaMM U Gopmyii

3.6

[TapameTrpsl cTpaHuIlel, HyMepaius ctpanull. JloOaBieHHe B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka mnpaBonucanus. PaccrtaHoBka nepeHocoB. ['0yocoBoM BBOA
TekcTa. ONTHYECKOE pacno3HaBaHHWE TeKCTa. KOMIBIOTEpHBIM NEPEBO.
Ucnonb3oBanue cepBucoB cetu HTepHET 17151 00pabOTKH TEKCTa

3.8

3HAKOMCTBO ¢ TpadUYecKUMU peJakTopaMu. PacTpoBble PpPUCYHKH.
Hcnonp3oBanue rpadpuyeckux NpUMHUTHBOB

3.9

Omneparuu  pegakTUpPOBaHUS TpapUUIECKUX OOBEKTOB, B TOM UHUCIE
mudpoBbix  otorpaduii: H3MEHEHHE pa3Mmepa, O0Ope3ka, TOBOPOT,
oTpaxxeHue, pabora ¢ oOjacTsMu (BBIJCICHHE, KOMUPOBAHHE, 3aUBKa
IIBETOM ), KOPPEKIIHS [IBETA, SPKOCTH U KOHTPACTHOCTH

3.10

Bekropnas rpaduka. Co3mgaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU
CpeICcTBaMH TEKCTOBOTO IIPOLiEcCOpa WU IPYTUX MPOrpamm (MpUII0KEHUN ).
JloOaBiieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

3.11

[ToaroroBka MyJabTUMEAUNHBIX Tpe3eHTaruil. Craiia. JlobaBieHue Ha ciai
TeKCTa U u3o0paxeHuid. Pabora ¢ HECKOJIBKUMH ClIaiiTaMu

3.12

JloGaBinenre Ha  cnaiijy ayAMOBU3yalbHBIX  JAHHBIX. AHUMAaIUS.
[N'unepccpuiku
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8 KIIACC
IIpoBepsiemble TpeOOBaHUS K pe3y/JbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl
Kon IIpoBepsiemble IPpEAMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHOM IPOrpaMMBbl OCHOBHOTO OOIIETO0 00pa30BaHMUs
pe3ynbTaTta
1 [To Teme «TeopeTnueckne OCHOBBI HHPOPMATUKI
1.1 [losicHATP Ha TpuUMEpax pa3Iuyus MEXAy IO3ULIHOHHBIMU
Y HENO3ULIMOHHBIMHM CHCTEMAMM CUUCIICHUS
1.2 3anuceiBaTh U cpaBHUBATH 1eible uncia oT 0 1o 1024 B paznuuHbIX
MO3UIIMOHHBIX CHCTEMaxX CYHCIeHHs (C ocHOoBaHusAMH 2, 8, 16),
BBINIOJIHATH apU(PMETHUECKHUE ONlepaluy HajJ HUMH
1.3 PackppiBaTh CMBICT TOHATHM  «BBICKA3bIBAHUEY», <JIOTMYECKAs
OmEPALUA», «JIOTHYECKOE BBIPAKEHUEY
1.4 3anucelBaTh  JIOTHYECKHE  BBIPAXEHUS  C  HCIOJIb30BAHHEM
JU3BIOHKLIWH, KOHBIOHKLIUNA W OTPULIAHUS, ONPENEIATh UCTUHHOCTD
JIOTUYECKUX BBIPAKECHHUM, €CIM W3BECTHBI 3HAYEHUS WCTUHHOCTH
BXOJSIIIMX B HETO IEPEMEHHBIX, CTPOUTh TaOIUIBI HUCTHHHOCTH
JUTSL JIOTHYECKUX BBIPAKEHUI
2 [1o Teme «ANrOpUTMBI U IPOrPAMMUPOBAHUE)
2.1 PackpbIBaTh  CMBICT  TMOHATUNA  «HUCHOJHUTENbY,  «AJITOPUTM»,
«rporpamMma», TMOHUMas pasHUIly MEXIy YINOTpeOJeHHEM 3STHX
TEPMUHOB B OOBIZICHHOW pe4u 1 B HHPOPMATHUKE
2.2 OnuceiBaTh AJIFOPUTM PEILIEHUS 3aJa4d Pa3IudyHbIMU CIOCO0aMH,
B TOM YHCJI€ B BUJIE OJIOK-CXEMBbI
23 CocTaBnsATh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHBIE
AJITOPUTMBI C UCIIOJIB30BAaHUEM BETBIICHUM U IUKIIOB JUJISL YIIPABIICHHUS
VCIIOJIHUTEIISIMH
24 Hcnonp30BaTh KOHCTAHTBI M IEPEMEHHBIE PA3JIMYHBIX THIIOB
(YUCTOBBIX, JOTUYECKUX, CUMBOJIBHBIX), a TaKXKe COJAEpKallue HuX
BBIPAXKEHUS, UCIOJb30BaTh ONEPATOP NMPUCBAUBAHUS
2.5 Hcnonp3oBaTh mpu pa3paboTKe MPOrpaMM JIOTHYECKUE 3HAYCHUS,
OIlepalliU U BBIPAKEHUS C HUMHU
2.6 AHanmM3upoBaTh NPEMJIOKEHHBIE AJITOPUTMBI, B TOM  YHCIE

OIpCACIIATh, KAKHMEC PE3YJIbTaTbl BO3MOKHEI ITPHU 3aJaHHOM MHOXKCCTBC
HNCXOAHBIX 3HAYCHUH

51




DdenepanpHas pabouas nporpamma | Madopmaruka. 7-9 kiacchbl (6a30BbIi YpPOBEHB)

2.7

Co3maBath U OTJ@XHUBATh MPOrPaMMbl HA OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkompHBIi
AJTOpUTMUYECKHUI SI3BIK), peaM3yIONIUE€ HECIOKHBIE aJrOPUTMBbI
0o0pabOTKM YHCJIOBBIX JIAHHBIX C HCIOJb30BAaHUEM  ITHKJIOB
W BETBJICHUN, B TOM 4YHCJIE PEATU3YIOMIME TMPOBEPKY JACIUMOCTH
OJIHOTO IIEJIOT0 4YHCla Ha JPYyroe, MPOBEPKY HATypaJIbHOTO 4YHCIIa
Ha MPOCTOTY, BbIJEICHUS U(P U3 HATYPATBHOTO YUCia

HpOBepHeMl)Ie AJIEMEHTHBI COACPKAHUSA

Kon [IpoBepsieMbIid DIEMEHT COAEPKAHUS
1 Teopernyeckre 0CHOBBI UHPOPMATUKU

1.1 Hemno3unmMoHHble © TO3WLMOHHBIE CUCTEMBI cuucieHus. AusdaBur.
OcHoBanue. Pa3zepuyTtast opma 3anucu yucia. IlepeBog B JecATUUHYIO
CUCTEMY UYHMCEJI, 3alIMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS

1.2 PumMmckas cucrema cuncieHus

1.3 JIBonuHasa cucteMa cuuciieHus. [lepeBoa nenbix umcen B mpegenax ot 0
no 1024 B nBOMYHYIO CHCTEMY CUHCIEHHMs. BocepMepuuHas cucrema
cunciieHus. llepeBox umcenm M3 BOCBMEPUYHOM CHUCTEMBI B JBOWYHYIO
U JIeCATUYHYIO CcHUCTeMbl U oOpatHo. IllecTHaamarepuuHas cucrema
cuucienus. [lepeBon yncen U3 MeCTHAAUATEPUYHON CUCTEMBI B IBOMYHYIO,
BOCBMEPUYHYIO U JECSITUUHYIO CUCTEMbI 1 0OpaTHO

1.4 Apudmerrnyeckue orepanny B JBOUYHON CUCTEME CUNCIICHUS

1.5 Jlornueckue BbICKa3biBaHUsA. Jlornueckue 3HAUYCHHUS BBICKA3bIBAHMIA.
DNeMEHTapHble M COCTaBHBIE BbICKa3biBaHUA. Jlormueckue ornepanuu:
«» (KOHBIOHKLHS, JIOTHUYECKOE YMHOXEHHUE), «WIn» (IU3bIOHKIHUA,
JIOTUYECKOE CJIOXKEHHue), «He» (yormdeckoe orpunanue). Ilpuopurer
jgoruyeckux  omnepauuid.  OmnpenereHUe  UCTUHHOCTH  COCTABHOIO
BBICKQ3bIBAHUS MPU U3BECTHBIX 3HAYCHUSX MUCTUHHOCTHU BXOJSAIIUX B HETO
AJIEMEHTAPHBIX BhICKa3bIBAHUM

1.6 Jlormueckue BblpakeHus. IlpaBuna 3amucu  JIOTMYECKUX BBIPAXKEHUI.
[TocTpoenre TabIUIl UICTUHHOCTH JIOTHYECKUX BBIPAKEHUIN

1.7 Jlornueckne  3IEMEHTHI. 3HAKOMCTBO C  JIOTUYECKHMMH  OCHOBaMH
KOMITbEOTEPA

2 AJITOPUTMBI U IPOTPAMMUPOBAHUE
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2.1

[Tonsitne anroputma. VcnosHutenu aiaropuTmMoB. AJITOPUTM Kak IUIAH
yIIPaBJIECHUs UCIIOJIHUTEIIEM

2.2

CaoiictBa anropurma. CriocoObl 3amucy alropuTMa (CIOBECHBIN, B BUIE
OJI0K-CXEMBI, TPOrpaMMa)

23

AJITOpUTMHUYECKUE KOHCTPYKIIMU. KOHCTpYKIUA «clienoBaHue». JIMHEUHBIN
anroput™. OrpaHUYeHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOXKHOCTH
NPEIyCMOTPETh  3aBUCHUMOCTh  MOCJIEAOBATEIBHOCTH  BBIMOJIHSAEMBIX
JIEUCTBUU OT UCXOIHBIX JaHHBIX

24

KOHCTpYKI_II/IH «BCTBJICHHUC)»: IIOJIHAs1 MW HCIIOJIIHAasA q)OpMI)I. Brinonnenue
N HCBBIIIOJIHCHHUC YCJIOBHUA (I/ICTI/IHHOCTB Hn JIOKHOCTD BBICKaSBIBaHHH).
HpOCTBIC N COCTABHBIC yCIIOBHUA

2.5

KOHCTpYKI_II/IH «IIOBTOPCHHUC» . LHUKIIBI C 3alaHHBIM YHCJIOM HOBTOpeHHﬁ,
C YCJIOBHUECM BBIIIOJIHCHUS, C HepeMeHHOﬁ OUKJIa

2.6

Pazpabotka 111 (popMasbHOTO HCIIOTHUTENS aJropuTMa, MPHBOASIICTO
K TpeOyeMoMy pe3yJIbTaTy IPH KOHKPETHBIX HCXOAHBIX JaHHBIX. PazpaboTka
HECJIOKHBIX aJITOPUTMOB C HCIIOJIB30BAHUEM ITMKIOB W BETBICHUH IS
ynpaBieHus (GopMadbHBIMU HCIIOJHUTEISIMH. BBITTOTHEHHWE aJrOpUTMOB
BPYYHYI0O W Ha KOMITbIOTepe. CHHTAKCHYECKHE W JIOTHYCCKHE OIIUOKH.
OTka3bl

2.7

SA3pik  mporpammupoBanust (Python, C++, Java, C#, [lIxonbHbIi
Anroputmudeckuid S3bik). CucreMa IporpaMMHUPOBAHUS: PEAAKTOP TEKCTa
IpPOrpaMm, TPAHCISTOP, OTIAAAUNK

2.8

IlepemeHnHas: Turl, uMms, 3HadeHue. L{enple, BEMECTBEHHBIE U CUMBOJIBHBIE
MEPEMEHHbIE

29

Omnepatop mpucBauBanus. ApuMeTHUYECKUE BBIPAKECHUS U TIOPSIOK UX
BbluncieHus. Onepanud C UEIbIMU YUCIAMH: LEJIOYHCICHHOE JEJICHUE,
OCTaTOK OT aeneHusd. [IpoBepka AeIMMOCTH OHOTO LIEJIOT0 YMCIIa Ha IPYToe

2.10

BerBnenuss. CocraBHble yCIOBHS (3allUCh JIOTMYECKUX BBIPAKEHUN
HAa HM3y4yaeMOM s3bIKe mporpammupoBanus). Haxoxaenwe MuUHUMyMa
U MakCUMyMa M3 ABYX, TP€X M 4EThIpEX 4Hucell. PeleHue KBaapaTHOro
YPaBHEHMS, UMEIOLIETO BEIIECTBEHHbIE KOPHU

2.11

I[I/IaJIOFOBaf{ OoTJIalKa IIporpaMm: IIOHIArOBOC BbIIIOJIHCHHUC, IIPOCMOTP
3HAYCHUH BCJINYHMH, OTJI&,Z[O‘IHBIﬁ BBIBO/, BBI60p TOYKHU OCTaHOBaA

2.12

Hukn c ycnoBueMm. AnroputMm EBkinga s HaxOXACHHUS HAWOOJBIIETO
oOuiero genurens JABYX HaTypaibHbIX 4ucen. Pa3Ouenue 3anucu
HaTypaJIbHOTO YHUCJIA B MO3WLUMOHHOM CHUCTEME C OCHOBAHHEM, MEHBIIUM
wiu paBHbIM 10, Ha OTAETBHBIE HUDPHI
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2.13 |ukn ¢ nepeMeHHOW. ANrOpUTMBI IPOBEPKH AEIUMOCTHA OJHOTO LIEJIOTO
YlClia Ha JPYroe, MPOBEPKU HATYPaIbHOTO YKCIIa Ha MPOCTOTY

2.14 | ObpaboTKa CUMBOJBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIC) IEPEMEHHBIE.
[TocumBobHAs 00paboTka cTpok. [loacder 4acTOThl MOSIBJICHHUS CHMBOJIA
B cTpoke. BecTpoeHHble pyHKIIMM 111 00pabOTKU CTPOK

2.15 | OnpeneneHue BO3MOXKHBIX PE3yJIbTAaTOB pabOThl AJITOPUTMA MIPU 3aJaHHOM

MHO>KECTBE BXOJHBIX JTAHHBIX, OMPEICIICHNE BOZMOXKHBIX BXOJIHBIX JaHHBIX,
NPUBOJSIINX K JAHHOMY Pe3yJIbTaTy
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IIpoBepsiemble TpeOOBaHUS K pe3y/JbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
00pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus

1

I[To Teme «IludpoBas r(paMOTHOCTHY

1.1

Hcnonb30BaTh COBPEMEHHBICE HWHTEPHET-CEPBUCHI (B TOM 4YHUCIE
KOMMYHUKAIIIOHHBIE CEPBUCHI, OOJauHbIE XpaHUJUIIA JAHHBIX,
OHJIAMH-TIpOrpaMMBbl (TEKCTOBBIE U TpauuecKkue peaaKkTOphl, CPEb
pa3paboTKu) B yueOHOM U MOBCETHEBHOM JESITEIBHOCTH

1.2

[IpuBoauTh  TpPUMEPHI  UCIOJB30BaHUS  TreOMH(GOPMAIIMOHHBIX
CEpPBHUCOB, CEPBUCOB TIOCYIAPCTBEHHBIX YCIyr, O00pa30BaTEbHbIX
cepBucoB MHTepHETA B y4eOHOM U MOBCEAHEBHOU JIEATEIIBHOCTH

1.3

Hcnonp30BaTh pa3iuyHbBIE CPEACTBA 3alllUTBl OT BPEIOHOCHOTO
IPOrpaMMHOTO o0ecrnievyeHus, 3aIlUIIATh NEPCOHAIBHYIO
uHPOpMAIIMI0O OT  HECAaHKIMOHHUPOBAHHOTO JOCTYNla M  €ro
MOCJIC/ICTBUN (pasrjamieHusi, MOJMEHbI, YTpaThl IaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTMUECKUX ¥  COIUATBHO-TICUXOJIOTHUECKUX
acreKTOB HCIOJb30BaHUsl ceTu VIHTepHeT (ceTreBasi aHOHUMHOCTD,
1upoBOI ciiel, ayTeHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KO/Q)

1.4

Pacrio3HaBaTh MONBITKM W TNpEAyNpexaaTb BOBJIEUEHUE ceOs
U OKPY>KAIOIIMX B JECTPYKTHUBHBIE U KPUMHUHAIbHBIE (DOPMBI CETEBOM
aKTUBHOCTH (B TOM uucie KUOepOyUIUHT, (PUITIHT)

I[To Teme «TeopeTnueckue OCHOBBI HHPOPMATHKNY

2.1

PackppiBaTh CMBICH  TMOHATHH  «MOJEIb», «MOJCIUPOBAHUECY,
ONPENENIATh BHABI MOJICJICH, OILIEHUWBATh AaJCKBATHOCTh MOJEIH
MOJIETTUPYEMOMY OOBEKTY U LEJISIM MOJICTUPOBAHUS

2.2

Hcnonb3oBaThk rpadsl v AepeBbs 4151 MOACTUPOBAHUS CUCTEM CETEBOM
U UEPAPXUIECKON CTPYKTYPbI, HAXOAUTH KpaTUaliuii myTh B Tpade

[To Teme «ANTOpUTMBI U IPOTPAMMHUPOBAHKE)

3.1

PazbuBath 3aa4u Ha 11oA3aaadu, COCTABJIATH, BBIIIOJIHATHL BPYYHYIO
N Ha KOMIBIOTCPC HCECIOXKHBIC aJITOPUTMblI C HCIIOJIb30BAHUCM
BCTBHCHHﬁ, IHUKIOB U BCIIOMOTI'aTCJIbHBIX aJITOPUTMOB JJIA YIIPABJICHHA
HUCITOJIHUTCIIIMHA
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3.2

CocTaBnsiTh M OTJQXKHUBATh MPOrPAMMBI, PEATU3YIOIIUE THUIIOBBIC
AJITOPUTMBI 00paboTKu YHUCIIOBBIX MOCJIEI0BATEIBLHOCTEN
WU OJHOMEPHBIX YHUCJIOBBIX MAacCHUBOB (IMOMCK MAaKCHUMYMOB,
MUHUMYMOB, CYMMbl HWJIM KOJIMYECTBA JJIEMEHTOB C 3a/JaHHBIMU
CBOMCTBaMHM) Ha OJTHOM M3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackansw, Java, C#, [lIkonpHBIN AITOpUTMHUUECKUN S3BIK)

[To Teme «MHpOPMAITMOHHBIE TEXHOJIOTHUI

4.1

BeiOupate cnoco® mnpeAcTaBieHUS JaHHBIX B COOTBETCTBHUHU
C TIOCTABJICHHOM 3a/iayeil (TaOJauIpbl, CXeMbl, Tpa@uKu, AUarpaMMbl)
C HCIOJIB30BAaHWEM COOTBETCTBYIOIIMX IPOTPAaMMHBIX CpPEICTB
00pabOTKH JTaHHBIX

4.2

Hcnonb30BaTh 2JIEKTPOHHBIE TaOMMIBI JJisi 00pabOTKH, aHaiu3a
U BHU3yaJM3allMd YKCIIOBBIX JaHHBIX, B TOM YHCIIC C BBIJCICHUEM
qyanazoHa TaOIuUbpl W yHOOPSAJOYMBAHUEM (COPTUPOBKOM) €ro
3JIEMEHTOB

4.3

Co3maBaTh W TPUMEHSATH B OJEKTPOHHBIX TaOIUIAX (OPMYJIBI
JUISL PacdyeTOB C MCIOJIB30BAHMEM BCTPOSHHBIX apU(PMETHUYECCKUX
byHKIMA (CyMMUpOBaHHME U TIOJCYET 3HAYCHWH, OTBEYAIOIIUX
3QITaHHOMY  YCIIOBHUIO,  cpeaHee  apudMETHYECKOoe,  ITOMCK
MaKCHMMaJbHOTO ¥  MHHHMMAJIBHOTO  3HA4YeHUs), aOCOJIOTHOM,
OTHOCHUTEIHLHOM, CMEIIaHHOH aJpecanuu

4.4

Hcnonp30Bath AIIEKTPOHHBIE TaOJIULIBI IS YUCJIEHHOTO
MOJICTUPOBAHUS B TMPOCTHIX 3aJa4aX M3 pa3HbIX MPEIMETHBIX
oOacren

IIpoBepsieMble 3J1eMEHTBI COAEPKAHMS

Kon

[TpoBepsieMblil 3JIEMEHT COACPKAHUS

1

Hudposas rpaMOTHOCTh

1.1

I'nmo6anbuas cets MuTepHer. [P-anpeca y3mnoB. CeTeBoe XpaHEHUE JAHHBIX.
Metoapl HMHAMBUAYAJIBHOTO M KOJUIEKTMBHOIO Pa3MEILIEHHMS HOBOWU
unpopmaiuu B HMHrepHere. bonblive gaHHble (MHTEpHET-IaHHbBIE,
B YACTHOCTH JIAHHBIE COLIMATIBHBIX CETEN)

1.2

[Tonsitne 06 MHGOPMAMOHHON 0€30MaCHOCTH. YTPO3bl HHGOPMAITMOHHON
6e30macHOCTH MpH paboTe B TI00aTbHON CETH U METO/IbI TPOTHBOACHCTBUS
uM. [IpaBuna Oe3onacHoON ayTeHTH(PHUKAIMHU. 3alUTa JUYHOU HHPOPMAIUH
B cetu MuTepHer. besonacHble cTpareruu mosefeHus B ceTu VHTepHeT.
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[IpeaynpexaeHre BOBICUEHUS B IECTPYKTUBHBIC M KPUMHUHAIBHBIC (DOPMBI
CETeBOM aKTUBHOCTH (KHOEPOYJUIUHT, GUITUHT U ApyTrue HOPMBI)

1.3

Bunbt NEeSTETbHOCTH B WNurepnere. NHTepHeT-cepBUCHL:
KOMMYHHKAIIIOHHBIE CEPBUCHI (ITOYTOBAs CIIy»k)0a, BU1€0-KOH(DEPEHII-CBSI3b
U IpyTHUE), CIPABOYHBIE CTY>KOBI (KapThl, paCIUCaHUS U JPYTHE), TOUCKOBBIC
CIIY>KOBI, CITy>kObI OOHOBJIGHHMSI TPOTPAMMHOTO OOECIECUCHHS U JApyTrue
cnyk0bl. CepBHCBHI TOCYJIapCTBEHHBIX ycayr. OO0nauHble XpaHUIUIIA
naHHbIX. CpelicTBa COBMECTHOM pa3paOOTKU TIOKYMEHTOB (OHJIaitH-0(UCHI).
[IporpamMmMHoe obOecrieueHuEe Kak BeO-CEpBUC: OHJIAHOBBIE TEKCTOBBIC
U rpapruecKre peJakTopbl, Cpelibl pa3paboOTKU MPOrpamMm

Teopernyeckre OCHOBBI HHPOPMATUKU

2.1

Mopaenb. 3amaun, pemaemMsie ¢ MOMOIIbI0 MoienupoBanus. Kiaccupukanuu
Mozenel. MarepuanbHbie (HATypHble) W HHGOPMAIMOHHBIE MOJCIIH.
HenpepsiBHbIe U1 AucKkpeTHBIE Moaenu. MiMutannonnsie Mmoaenu. Urpossie
Mojenu. O1ieHKa COOTBETCTBUS MOJIEIU MOJICTUPYEMOMY OOBEKTY U IEISIM
MOJIETUPOBAHUS

2.2

Tabnuunsie Mmoaenu. Tabauia Kak NpeicTaBICHUE OTHOIICHUS

23

ba3el ganHbpix. OTOOp B TabIMLE CTPOK, YIOBJIETBOPSAIONIMX 33JaHHOMY
YCIIOBHIO

24

I'pad. Bepmmna, pedbpo, myTb. OpUeHTUPOBaHHBIE U HEOPUECHTUPOBAHHBIC
rpadsl. Jliuna (Bec) pebpa. BecoBast matpunia rpada. JnuHa nmyta Mexy
BepmmHamMu rpada. [louck onTumanpHOoro myTd B Tpade. HauanpHas
BepIrHa (MCTOYHMK) W KOHEYHas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. BrpramciieHne koimyecTBa MyTeld B HAMPaBICHHOM AaIlUKINYCCKOM

rpade

2.5

HepeBo. Kopenb, BepiiuHa (y3ein), JUCT, peOpo (ayra) nepeBa. Beicota
nepeBa. IlogmepeBo. Ilpumepst wucnosb3oBanusi jaepeBbeB. Ilepedop
BApUAHTOB C MOMOILBIO IepeBa

2.6

[TonsiTne MaTemMaTHyecKOW MoOJeNnu. 3aJayd, pEelaeMble C MOMOUIBIO
MaTEMATUYECKOTO (KOMITBIOTEPHOTO) MOJETUPOBAHUSL. Otnuune
MaTeMaTH4eCKOW MOJEIU OT HaTypHOW MOJACIM U OT CIOBECHOIO
(JIuTepaTypHOTO) ONMUCAHUS OOHEKTA

2.7

DTanbl KOMIBIOTEPHOTO MOJICTUPOBAHMS: TOCTAHOBKA 3aJ1auH, OCTPOCHUE
MaTeMaTUYECKOM MOJENM, MpOorpaMMHas peaiu3alus, TEeCTHPOBAHUE,
MPOBEJICHNE KOMITBIOTEPHOI'O HKCIEPUMEHTA, aHaJIU3 €ro pe3yjbTaToB,
YTOYHEHUE MOJETN

ANTOPUTMBI U IPOrPaMMHUPOBAHUE
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3.1

Pazouenue 3aJa4n Ha I1043aJa4u. CocraBieHue AJITOPUTMOB U IIpOIrpaMM
C HCIIOJIB30BAHUEM BGTBJ’IGHHﬁ, IUKIIOB W BCIIOMOT'ATCIbHBLIX AJITOPHUTMOB
HJI YIIPABJICHUS NCIIOJTHUTCIICM WKW JPYTHUMHU HCITIOJITHUTCIIAMUA

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBIICHHE
U OTJIaJlKa OPOrpaMM, PEATU3YIOIIMX THUIIOBBIE AJITOPUTMBI OOpabOTKHU
OJIHOMEPHBIX  YHCJIOBBIX  MAacCMBOB, Ha  OJHOM U3  A3BIKOB
nporpammupoBanus (Python, C++, Ilackanp, Java, C#, IlIxonbHBIN
AnroputMudeckuid fI3bIK): 3alOJHEHHE YMCIOBOIO MACCHBA CIy4YalHBIMU
YlCllaMd, B COOTBETCTBUHM C (OpMYJIOM WJIM IyTeM BBOJA YMHCET,
HaXOXKIEHUE CYMMBI 3JIEMEHTOB MACCHBA, JUHEHHBIM ITOMCK 3aJaHHOTO
3HAYEHHUsST B MACCHBE, IIOJICYET 3JIEMEHTOB MAaCCHBA, YIOBJIETBOPSIOIIMX
3aJaHHOMY YCJIOBHIO, HaXO)XJIEHUE MHUHHMAJIbHOTO (MaKkCHUMAaJbHOTIO)
aneMmeHTa maccuBa. CopTHpOBKa MaccuBa

33

O6pa60TKa IIOTOKa HJAaHHBIX: BBIYHUCIICHHC KOJIHYCCTBA, CYMMBI, CPCIHCTO
apI/I(l)MeTI/I‘IeCKOFO, MHWHHUMAJIBHOT'O 1 MaKCHUMAJIbBHOI'O 3HAYCHUA 3JICMCHTOB
IMOCJICAOBATCIbHOCTH, YAOBJICTBOPAIOIMIUX 3aJTaHHOMY YCJIOBHIO

3.4

VYnpasnenue. Curnan. O0patHast cBs3b. [loydueHne curHaioB OT HU(PPOBBIX
NAaTYUKOB (KAacaHMs, PACCTOSHHUS, CBETa, 3ByKa W Jpyroro). Ilpumepst
UCTIOJIb30BaHUSl TNpUHIMIA OOpaTHONW CBSI3W B CHUCTEMax YIpaBJICHUS
TEXHUYECKUMHU YCTPOMCTBaMH, B TOM 4Hclie B poboToTexHHke. [Ipumepsl
pOOOTU3UPOBAHHBIX  CHUCTEM  (CUCTEMa  YIpaBJ€HUS  JIBHXKEHHEM
B TPAHCIIOPTHOMN CUCTEME, CBapOYHas JIVHUS aBTO3aBOJA,
ABTOMATU3UPOBAHHOE YIIPABIICHUE OTOTUIEHUEM JJOMa, ABTOHOMHAs1 CUCTEMA
YIpaBJICHUS TPAHCIIOPTHBIM CPEACTBOM U JPYTHUE CUCTEMBI)

NudopmaionHbie TEXHOIOTHU

4.1

[TonsitTue 00 SNEKTPOHHBIX TabiuIax. TUNBI MaHHBIX B sSYEHKax
ANEKTPOHHON Tabyuibl. PenaktupoBanue u (opmaTupoBaHue TaOIUII.
Bcerpoennsie (QyHKIMU a1 TOMCKa MaKCHMyMa, MHUHHUMYMa, CYMMBbI
u cpeanero apudmernyeckoro. COpPTHPOBKAa JaHHBIX B BBIJICICHHOM
nuana3one. [locTtpoenue auarpamMm (TucTorpaMma, Kpyropas auarpamma,
TOYeYHas quarpaMmma). Beioop Tuna nuarpamMmmsl

4.2

[IpeoOpazoBanue hopmy rmpu KonupoBaHuu. OTHOCHUTENbHAS, A0COTIOTHAS
Y CMEIIIaHHas ajpecarys

43

VYciaoBHBIE BBIYHMCICHHUS B JJIEKTPOHHBIX Tabmuiax. CyMMHpoOBaHUE
M TIOJICYCT 3HAYCHHWH, OTBEUAIOIIMX 3aaHHOMY YycioBui. OOpaboTka
O0oJbIIMX HAOOPOB JAaHHBIX. UMCICHHOE MOJICIMPOBAHHUE B DJICKTPOHHBIX
TabIMIax
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44

Poinb nH(OpMaAIIMOHHBIX TEXHOJIOTHIA B Pa3BUTUN SKOHOMUKU MUPA, CTPAHBI,
peruona. OTKpeITBIE 0Opa3zoBareibHbIe pecypchl. [Ipodeccun, cBsizanHbie
¢ uH(pOpMaTUKON U HMHPOPMAIMOHHBIMH TEXHOJIOTUAMHU: BeO-Iu3aiiHep,
IPOTPAMMUCT, pa3pabOTYMK MOOMIBHBIX TNPHIOKEHUH, TECTHPOBIIUK,
aApPXUTEKTOP MPOTPaMMHOI0 00eCIIeYeHHsI, CIEITHAIMCT 110 AaHATTU3Y JaHHBIX,
CHCTEMHBIN aJIMUHUCTPATOP
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NEPEYEHDb (KOJU®UKATOP) IPOBEPSIEMBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUMSA U 9JIEMEHTOB
COILEPKAHUA ITIO HHOPOPMATHUKE

Jliss TIpoBeNIeHUS] OCHOBHOTO TOCYAApCTBEHHOTO JK3aMeHa 10 HH(POpPMATHKE
(OI'D mo wuHboOpMaTHKe) HCHOJB3YETCS TNepedeHb (KoaupuKaTop) MpPOBEPSEMBIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOM MPOTPaMMBbI
OCHOBHOTO 00111er0o 00pa30BaHMsI U SJIEMEHTOB COJICPIKAHUSI.

IIposepsiembie Ha OI'D mo nHpopMaTuKe TPeOOBAHUS K pPe3yabTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Kon [IpoBepsiembie TpeOOBaHUS K TPEAMETHBIM pe3yJibTaTaM 0a30BOT0
TIPOBEPSIEMOTO YPOBHSI OCBOSHHUS OCHOBHOM 00pa30BaTEIBHON MTPOTPAMMBI
TpeOoBaHUs OCHOBHOT0 00111eT0 00pazoBanusi Ha ocHoBe PI'OC

1 3HaTh (MIOHUMATh)
1.1 Brnanenue OCHOBHBIMM TOHSATHSIMU: HHpOpManus, Tepenaya,

XpaHeHue u 00padoTka uHGOpPMAaIUU, aJTOPUTM, MOJEh, ITU(POBOI
MPOYKT U UX UCTIOJIb30BAHUE TSI PEIICHUS YUSOHBIX U TPAKTUYECKUX
3aja4

1.2 Bnagenne TIOHSATUSMU: BBICKa3bIBAHHWE, JIOTMYECKas OIEpalus,
JIOTUYECKOE BBIPAKECHHUE

2 YMmets

2.1 YMeHue onepupoBaTh €IMHHUIIAMU U3MEpPEHUS HH(POPMALMOHHOTO
o0bemMa U CKOPOCTH Mepeaaun JaHHbBIX

2.2 YMeHue 3anuchiBaTh M CpaBHUBaTh lesble yucia or 0 go 1024
B PA3JMYHBIX MO3MIMOHHBIX CHUCTEMAX CYHUCIICHUS C OCHOBAHUSIMU
2, 8, 16, BRIMOJIHATH aprU(PMETUUECKUE OTIEPALIMH HAJl HUMU

23 YMeHrne KOAMpoBaTh U JIEKOJUPOBATH COOOIICHUS MO 3aJlaHHBIM
npaBujiaM; TOHUMaHUE OCHOBHBIX MPHUHIMUIOB KOJAUPOBAHUS
uH(OpMAIUU PA3TMYHON TIPUPOABI: TEKCTOBOM, Tpa)UuecKon, ay1uo

24 YMeHHE 3anuchiBaTh JIOTUYECKUE BBIPAKEHHSI C HCIOJb30BAHUEM
JTU3BIOHKINY, KOHBIOHKLIMNA U OTPULAHMS, ONpPENETSATh UCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUM, €CIM HM3BECTHBl 3HAUEHUS HCTUHHOCTHU
BXOJSIIMX B HETr0 MEPEMEHHBIX, CTPOUTh TaOIUIBI HWCTUHHOCTU
JUISL JIOTUYECKUX BBIPAXKEHMI; 3alUCBhIBaTh JIOTUYECKUE BBIPAKEHUS
Ha U3y4aeMOM SI3bIKE€ IPOrPAMMHUPOBAHHUS
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2.5

YMeHHuEe COCTaBjIATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECIIO)KHBIE  AITOPUTMBI  JUISl  YNPABICHUS  UCHOJHUTEISIMU
(Uepenamika, YepTe:kHUK U Jpyrue); co3laBaTh M OTJIAXUBAaTh
IporpaMMbl Ha OJTHOM U3 SA3BIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, IllkonpHbll AnropuTMuUYecKuii  S3bIK),
peaNu3yIoNINe HECIOKHBIC aITOPUTMBI 00PaOOTKU YUCIOBBIX TaHHBIX
C UCIIOJIb30BaHUEM IIMKJIOB U BETBJICHUM;, YMEHUE pa3OUBaTh 3a71a4u
Ha M0J13a/1a4M, UCIOJIb30BATh KOHCTAHThI, IEPEMEHHBIC U BBIPAKEHUS
pPa3IMYHBIX  TUMNOB  (YUCIOBBIX, JIOTUYECKUX, CHUMBOJIbHBIX);
aHAJIM3UPOBATh MPEIJIOKEHHBIA  aJITOPUTM, OIPEICIIITh, KaKue
pe3yJibTaThl BO3MOXKHBI TIPU 3aJaHHOM MHOXECTBE HCXOHBIX
3HAYCHUH

2.6

YMeHue 3amucarb Ha HN3y4aCMOM A3BIKC IIPOIpaMMHUPOBAHHA
AJITOPHUTMBI ITPOBCPKU ACIMMOCTH OAHOI'O HECJIOro 4ucja Ha APYToc,
IIPOBCPKHN HATYPAJIBbHOI'O 4YHCJIA Ha IIPOCTOTY, BBIACICHUA I_[H(i)p
M3 HATypaJlbHOI'0 4YuClia, IIOMCK MAaKCMMYMOB, MUHUMYMOB, CYMMBbI
YHCIIOBOM IIOCJICA0BAaTCIbHOCTH

2.7

Brnanenne ymMeHueM OpHUEHTHMPOBATHCA B UEPAPXUUYECKOM CTPYKType
GbaiiioBol cuCcTEMBI, padoTaTh ¢ (GaliIoBOI CHCTEMON MEPCOHAIBHOTO
KOMIIBIOTEpA C HCIOJBb30BaHMEM rpaduueckoro uHTepdeiica,
a UIMEHHO: CO3/1aBaTh, KOIMMUPOBATh, MEPEMEIATh, IEPEUMEHOBBIBATD,
YAQIATh U apXUBUPOBATH (PAiJIBI M KaTaJIOTH

2.8

Brnanenne yMeHUsAMU ¥ HAaBBIKAMU MCTIOB30BaHMS MH()OPMALIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHH [UIsl TOWCKA, XpaHCHHS,
00pabOTKH U Mepeadyn U aHajau3a pa3IuyHbIX BUIOB HHPOPMALIUH

29

YMeHne BBIOMpATh CIOCO0 MPEACTABICHHS JaHHBIX B COOTBETCTBUHU
C MOCTaBJIEHHOM 3a7adeil (TaOJUIbI, CXeMbl, TpadUKH, JTUArPaMMBbl)
C WCIONB30BAaHWEM COOTBETCTBYIOIIMX TMPOTPAMMHBIX CPEICTB
00pabOTKU TAHHBIX

2.10

YMenue ¢dopmanuzoBaTh UM CTPYKTYpUpPOBaTh  HHGPOPMAIIHIO,
UCIIOJIB3YSl  DJIGKTPOHHBIE TAaONMUIBI 17  00paboTKH, aHaimM3a
¥ BU3YaJW3allMM YUCJIOBBIX JAHHBIX, B TOM YHUCJI€ C BBIJCICHUEM
nyana3oHa TaOMuIbl W YHOPSJOYMBAHUEM (COPTHUPOBKOM) €ro
3JIEMEHTOB; YMEHHUE MPUMEHSAThH B 3JEKTPOHHBIX TaOIHIAX (HOPMYIIBI
JUIS ~ PacuyeToB C  HCIOJIb30BAHMEM  BCTPOCHHBIX  (DYHKUUH,
a0COJIIOTHOM, OTHOCUTENILHON, CMEIIaHHOW aJipecalliy; UCIOIb30BaTh
AJIEKTPOHHBIE TAOIHIIBI AJISI YUCIECHHOTO MOJEIUPOBAHUS B MPOCTHIX
3aJlayax U3 pa3HbIX NPEIMETHBIX O0nacTe
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IlepedeHb 3JIeMEHTOB cOAep:KaHusA, NPpoBepseMbIX Ha OID mo nupopmaTuke

Kon

[TpoBepsiemMblii AIIEMEHT COJIep KaHUS

1

[{udpoBast rpaMOTHOCTH

1.1

@daiinel 1 manku (katanoru). [IpuHIUIBI TTOCTPOCHUS (HaMJIOBBIX CHCTEM.
[Tomroe umsa daitma (manku). [Iyte k daiiny (manke). Padorta c daitnamu
Y KaTaJloTaMHu CPECTBAMU OINEPALMOHHON CUCTEMBI: CO3JaHuE, KOTMPOBAHUE,
nepeMelieHne, nepeuMeHoBanue 1 yaaneHue (aiaoB W Mamok (KaTaJoros).
Tunel ¢aiinoB. CpoiictBa ¢aiinoB. Painossiii MeHemkep. [louck daitnos
CpEICTBAMM OIEPAMOHHON CHCTEMBI

1.2

O0beauHenne koMnploTepoB B ceThb. CeTh MHTEpHET. BeO-cTpanuna, Be0-cailr.
Crpykrypa anapecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsl. Ilonck
UH(GOpPMaIMU 10 KIIFOYEBBIM CJIOBAM U IO N300paKEHUIO.

JlocToBepHOCTH HH(pOPMALIUH, TTOJTy4eHHOU U3 HTepHeTa.

[P-anpeca y310B. CeTeBO€ XpaHEHHUE TAHHBIX

Teopernyeckrue OCHOBBI HHPOPMATUKU

2.1

JIuCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH OMHMCAHUS HENPEPBIBHBIX OOBEKTOB
Y TIPOLIECCOB C TOMOLIBIO TUCKPETHBIX JaHHBIX.

CumBoin. Andasut. MomHuocts andasuta. JIBonunsiii andasut. KoaudectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHanui) (UKCUPOBAHHOM JIJIMHBI
B ABonuHOM andasute. IIpeoOpa3oBanue mo0oro andaButa K JABOMYHOMY.
KonuuecTBO pa3nuuHbIX CJIOB  (PUKCUPOBAHHOM JUIMHBI B  andaBuTe
ONPEAECIECHHON MOITHOCTH.

KoaupoBanue cuMBOJOB OJHOrO ajdaBUTa C MOMOLIBIO KOJOBBIX CIIOB
B IpyroMm andaBuTe, KOJI0Bas TaOIHIIA, TEKOJUPOBAHHE.

KonnpoBanne tekctoB. PaBHOMepHBIN kKoA. HepaBHOMEpHBIN Koa. KoaupoBka
ASCII. BocemubutHbie konupoBku. Ilonstue o komupoBkax UNICODE.
JlexonupoBaHue  COOOIIEHUMH  C  HUCIOJB30BAaHHEM  PaBHOMEPHOTO
U HEpaBHOMEpHOTro Koja. MubopmaloHHbIii 00beM TeKCTa

2.2

NudopmarmoHHbiii 00beM JaHHBIX. BUT — MUHHMaIbHAS €IMHUIA KOJTMYSCTBA
nHpopMauu — NBOMYHBIA pa3psn. ExuHunpl namepeHuss nHGOPMAIMOHHOTO
oO0beMa JaHHBIX. but, O0alT, KM00alT, MeradamnT, TUradamT.

CkopocCTh niepeiaun JaHHbIX. EUHUIBI CKOPOCTH NIEpeaun JaHHBIX

23

KomupoBanne 1Beta. IlBeroBrie Mogenu. Mogens RGB. I'myOuna
KoaupoBaHus. [lanurpa.

PactpoBoe u BekTOopHOE TmpejcTaBiieHne uzobpakenuil. [lukcenb. OneHka
UHPOPMAIIMOHHOTO  00beMa TpaduyecKuX JaHHBIX JJs  PacTpOBOTO
N300paKeHUS
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24

KomupoBanue 3Byka. Pa3zpsaHocTs u yacToTa 3anucu. KoaudyecTBO KaHAIOB
3aIMCH.

OneHka KOJMYECTBEHHBIX MapaMETPOB, CBSI3aHHBIX C IPEICTaBICHUEM
U XpaHEHHEM 3BYKOBBIX (paiiyioB

2.5

Hemno3uimonHbie U MO3UIMOHHBIC CUCTEMBI cuuciieHus. Andabut. OCHOBaHUE.
PazBepayTtas dopma 3anucu uncia. [lepeBom B JECATUYHYIO CUCTEMY YHCEII,
3alUCaHHBIX B JIPYTUX CUCTEMaX CUMCIICHUS.

PumMmckas cuctema cumnciieHus

2.6

JBonuHas cucrtema cuncienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024
B JIBOMYHYI0 CHUCTEMY CUHCIECHHMS. BocbmMepuuHasi cHCTEMa CUYUCIICHUS.
[lepeBo ymcen U3 BOCBMEPUYHOM CHCTEMBI B JABOMYHYIO U JCCATUYHYIO
cucteMbl u obOparno. IllectHamuaTepuuHas cucrema cuucieHus. IlepeBon
yucea W3 WIECTHAAUATEPUYHONM CHUCTEMBl B JIBOMYHYK), BOCBMEPHYHYIO
U JIECATUYHYIO CUCTEMBI U OOPATHO.

Apudmernueckue onepainu B JBOUYHON CUCTEME CUMCIICHUS

2.7

Jlornueckue  BbICKa3pIBaHMs. Jlormueckne  3HAUYCHHUS  BBICKA3bIBaHUIA.
DJIeMEHTapHbIE W COCTaBHBIE BBICKa3biBaHUA. JlorMyeckue ornepanuu:
«» (KOHBIOHKIIHS, JIOTHYECKOEC YMHOXXCHHE), «WIW» (IU3BIOHKITUA,
JIOTUYECKOE CIIOKEHHE), «He» (Jiormueckoe otpunanue). [Ipuopurer
JOTUYECKUX onepanui. OnpeaeneHne HICTUHHOCTH COCTABHOTO BBICKA3bIBAHMUS,
€CJIM W3BECTHbl 3HAYEHUS MCTHUHHOCTH BXOJAIIMX B HErO 3JIEMEHTapPHBIX
BbICKa3bIBaHUM. Jlornueckue BolpakeHud. I[IpaBuna 3amucyu JOTHYECKHUX
BbIpakeHuid. [locTpoenre Tabnil HICTUHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8

Jlormueckue »jeMeHThl. 3HAKOMCTBO C JIOTHYSCKMMH OCHOBAMU KOMIIBIOTCpPa

29

HenpepeiBHble 1 auckpetHsle monaenu. Mmuranmonnsie moaenu. HMrpossie
Mozenu. OLeHKa aJeKBaTHOCTH MOJENIN MOJAEIUPYEMOMY OOBEKTY M LIEJSM
MOZEIIMPOBAHUSA

2.10

Tabmuunbie Moaenu. Tabmuia Kak MPeICTaBICHUE OTHOIIICHHMS.
baser mannpix. OTOOp B TabiMIle CTPOK, yAOBICTBOPSIONIUNX 3aJaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmmna, pebpo, myTh. OpHEHTUPOBAHHBIE M HEOPUEHTUPOBAHHBIC
rpadel. JInuHa (Bec) pebpa. BecoBas marpuia rpada. JnmuHa myTu Mexmy
BepinHamu rpada. [Touck ontumansHoro nytH B rpade. HauanbpHas BepiimHa
(MCTOYHWK) W KOHEYHas BepHIMHA (CTOK) B OPHEHTHPOBAHHOM Tpade.
Boluncienue koJinyecTBa MyTei B HAMPaBIEHHOM allMKIMYECKOM Irpade

2.12

Hepeso. Kopenb, BepinHa (y3ein), TUCT, peOpo (ayra) nepesa. Beicora nepena.
[TomnepeBo. Ilpumeps wucnons3oBaHusi nepeBbeB. Ilepebop BapuaHTOB
C TIOMOIIIBIO JIEpeBa
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AJNTOPUTMBI U TPOTPaMMHUPOBAHKE

3.1

CaoiictBa anroputma. CriocoObl 3aMMcy anropuTMa (CIOBECHBIN, B BUIE OJIOK-
CXEMBI, IPOrpamMma).

CocTaBneHue aropuTMOB U IPOIPAMM C UCIIOIb30BAaHUEM BETBIICHHM, IUKJIOB
U BCIOMOTaTeNIbHbIX aJITOPUTMOB I yIpaBieHusi ucnonnurernem (Poo6or,
Yepenamika, UYepTexXHUK M Jpyrue). BhIMoMHEHHE alrOpUTMOB BPYUYHYIO
Y Ha KOMIIBIOTEPE

3.2

Azpik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IkonbHbIi
AnroputmMudeckuid A3bIK).

Cucrema nporpaMMHUpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMM, TPAHCIATOP,
OTJIAIUUK.

[lepemennasi: Tum, umsi, 3HadeHue. Llenbie, BEIIECTBEHHBIE U CUMBOJILHBIC
IIEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUUECKHE BBIPAKECHUS U TOPSIOK UX
BbIUHCICHUA. Onepauuu € LEJIbIMU YHCJIAMHU: IEJIOYHUCICHHOE JEJICHUE,
OCTAaTOK OT JICJICHUSI.

BerBnenus. CocrtaBHble ycliOoBHS  (3alUCh  JIOTMYECKUX  BBIPAKCHUM
HAa U3y4aeMOM s3bIKe TMporpammupoBaHus). HaxoxaeHne MUHUMyMa
M MakCUMyMma M3 JBYX, TPEX M UEThIpeX 4Hucell. PemieHwe KBaapaTHOTO
YpPaBHEHUSI, UMEIOILIETO BEIIECTBEHHBIE KOPHH.

[uki ¢ ycnoBuem. AnroputM EBKIIMIA 17151 HAXOKIEHUS HAUOOJIBIIIETO 00IIETo
JeUTeNsl ABYX HATypaldbHbIX uncell. Pa3OueHue 3anucu HaTypaJlbHOTO YHCIia
B MO3UWLUHMOHHOW CHUCTEME C OCHOBAaHHMEM, MEHBIIMM WA paBHbIM 10,
Ha OTACJIbHBIC [UPHI.

[{uki ¢ mepeMeHHON. AITOPUTMBI TPOBEPKU JECTMMOCTH OJHOTO IEJOTO YHCIIa
Ha JIpyroe, NpOBEPKHU HATYPaJIbHOIO YUCJIa HA POCTOTY

3.3

OOpaboTka CUMBOJBHBIX AaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast o0paboTka crpok. Ilogcuer 4YacTOTHl MOSABIEHUS CHUMBOJIA
B cTpoke. Berpoennbie hyHKIMM 17151 00pabOTKH CTPOK

34

OnpeneneHrue BO3MOXKHBIX PE3yJIbTaTOB pabOThl alropuTMa MpU JTaHHOM
MHOKECTBE BXOJIHBIX JIaHHBIX, ONpPEIEIECHUE BO3MOMXHBIX BXOJHBIX JIAHHBIX,
OPUBOAIINX K JAHHOMY PE3yJIbTaTy

3.5

Tabmuunbie BenmuuuHbl (MaccuBbl). OmgHOMepHBIE MaccuBbl. CocCTaBJICHHE
U OTJaJKa TMpOoTrpaMM, pEaJu3yIONUX THUIIOBBIC aJTOPUTMBI O0OpPabOTKH
OJTHOMEPHBIX YHCIIOBBIX MACCHBOB, HA OJJHOM M3 SI3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackane, Java, C#, IIkoibHBIM AJTOPUTMHYECKUNA S3BIK):
3aIOJHEHUE YHUCJIOBOTO MAacCHBa CIYYalHBIMU YHCIAMU, B COOTBETCTBHUH
¢ (hopMyJIOi MITH TTyTeM BBOJIA YMCEII, HAX0KICHUE CYMMBI 3JIEMEHTOB MAaCCHBa,
JUHEHHBIA TIOMCK 3aJaHHOr0 3HAYCHUS B MAacCHBE, IIOJCYET DJICMEHTOB
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MacCHBa,  YAOBIECTBOPSIOIIMX  3aJaHHOMY  YCJIIOBHIO,  HAXOXICHHE
MUHUMAaJIBHOTO (MaKCUMAaJIbHOT0) 3JeMeHTa MaccuBa. COpTUPOBKa MACCUBA.
OOpaboTka MOTOKA MAaHHBIX: BBIYMCICHHE KOJIUYECTBA, CYMMBI, CPEIHETO
apu(pMEeTHYECKOro, MUHUMAIBHOTO M MAaKCHUMAJIbHOTO 3HAUEHUS 3JIEMEHTOB
IIOCJIEOBATEIbHOCTH, yIOBIECTBOPSIOMUX 3aJAHHOMY YCIIOBUIO

3.6

VYnpasnenue. Curnan. O6patHas cBs3b. [lodydeHne cUrHaioB OT HU(PPOBBIX
JaTYUKOB (HampuMep, KacaHHs, pacCTOSHUS, CBeTa, 3BYyKa). llpumepsr
UCIIONb30BAaHUsl TPUHIMIA OOpaTHOM CBA3M B CHUCTEMax yMpPaBICHUS
TEXHUYECKUMHU YCTPOWCTBAaMHU C TMIOMOIIBIO JAaTYUKOB, B TOM YHCIIE
B pOOOTOTEXHHUKE

HNHupopmalinoHHbIe TEXHOJIOTUU

4.1

TekcToBble AOKYMEHTBI W HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ad3all,
CTpPOKa, CJIOBO, CUMBOJI).

TexcToBBIE mpomeccop —  HUHCTPYMEHT CO3[aHusl,  PEAAKTUPOBAHUS
u popmatupoBaHus TeKcToB. [IpaBuiia Habopa TekcTa. PenaktupoBanue Tekcra.
CpoiictBa cumBoiioB. [pudt. Tunsl mpudror (pydrieHsle, ¢ 3aceykaMu,
MoHomMpuHHbIE). [lonyx)upHoe U KypcuBHOe HauepTanue. CBoilcTBa ab3alEeB:
rpaHMILIbl, a03aIlHBIA OTCTYII, UHTEPBAJI, BeIpaBHUBaHKE. [lapaMeTphl cTpaHHUIBL.
CruneBoe ¢hopMaTpoBaHUE.

CrpykrypupoBaHue HMHPOpMAUM C TMOMOLIBIO CIHUCKOB M TaOJMII.
MHoroypoBHeBble ciicku. [Jo0aBneHne Tabiul B TEKCTOBbIE JOKYMEHTHI.
BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMEHThI. OOTeKaHUE H300pakeHH
TEKCTOM. BKJIt0OUeHue B TEKCTOBBIM JOKYMEHT auarpamm, GopMmyii, HyMepauuu
CTpaHHII, KOJJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB

4.2

PactpoBsie pucynku. Mcronb3oBanue rpadiuecKux MPUMUTHBOB.

Omnepanuu penakTupoBaHus rpaduyeckux 00HEKTOB, B TOM 4YHUCie IU(PPOBHIX
dbororpaduii: m3MeHeHHe pa3Mepa, oOpe3Ka, MOBOPOT, OTpakeHue, padora
c obnacTsMu (BBIICTICHUE, KOTMPOBAHUE, 3JIMBKA IIBETOM ), KOPPEKIIHS 1[BETA,
SPKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpEIICTBAMHM TEKCTOBOTO IPOIECCOpPa WM JIPYTUX MpoTrpaMM (TIPHIIOKCHHH ).
JloGaBiieH1E€ BEKTOPHBIX PUCYHKOB B JJOKyMEHTHI

4.3

[ToaroroBka mMyabTUMeAUNHBIX Tpe3eHTauil. Cnaiin. JloOaBneHue Ha criaiif
TeKCTa U u3o0paxeHuil. Pabora ¢ HECKOJIBKUMHU ClIaiiiamMHu.
JloGaBneHure Ha cllaii]l ay IMOBU3YaJbHBIX JaHHBIX. AHUMAaLUs. [ unepcchliku

4.4

Tumnbl gaHHBIX B sYedKax dJEKTPOHHOW TabOnuupl. PemaktupoBaHue
u popmarupoBanue Tadaul. BecTpoeHHbIe GYyHKIMM ISl TOMCKAa MAaKCUMyMa,
MUHHMYyMa, CYMMbl U cpenHero apudmerndeckoro. COopTUpOBKa IJaHHBIX
B BbIJICJIEHHOM auana3one. [loctpoeHue nuarpamMm (rucTorpamma, Kpyronas
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JquarpaMma, ToueuHas quarpamMma). Berbop tuna auarpammel.
[IpeoOpazoBanue Ghopmyn npu konupoBaHnuu. OTHOCHUTENbHAS, a0COMIOTHAS
U CMElIaHHas aJpecarus

4.5

VY cnoBHBIE BBIUMCIEHUS B DJIEKTPOHHBIX Ta0aunax. CyMMUpOBaHUE U MOACUET
3HAUYCHMM, OTBEYAIONIUX 33JJaHHOMY YycilioBUI0. O6paboTka 0oyblnX HAOOPOB
JTaHHBIX. YHCTIEHHOE MOJICIMPOBAHUE B DJICKTPOHHBIX TabIUIIaX
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