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OdenepanpHas pabodas mporpamma Mo ydeOHomy mpeametry «MHpopMaTukay
(npenmeTHass obnacte «MaremaTuka W HUHpOpMaTHKa») (Jajgee COOTBETCTBEHHO —
nporpaMMa 1o uHGOpMaTuKe, MHPOPMATHKA) BKIIOYAET TOSCHUTEIHHYIO 3aIlHCKY,
comepkaHue OOy4eHHs, IUIAaHUPYEMBIE  PE3yJNbTaThl  OCBOCHUS  MPOTPAMMBbI
1o nH(pOpMaTHKEe, TEMATHUECKOE TNIAHUPOBaHUE.

MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o wHpOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJiCHAa HAa OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 0O0IEero 00pa3oBaHUs, IPEICTaBICHHBIX
B ®I'OC 00O, a Takxke penepaibHOi paboyeil mporpaMMbl BOCITUTAHUS.

[IporpamMma no uHpopMaTuke JAET MPEACTABICHHUE O LENSIX, OOIIed cTpaTeruu
OoOy4eHHMs, BOCHUTAHUS W Pa3BUTUS OOyYalOLIUMXCS CpeACcTBaMU HWH(OPMATUKU
Ha 0a30BOM YpOBHE, YCTaHaBIMBAeT 00s3aTelIbHOE NPEIMETHOE COJEp’KaHue,
PEeIyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE 110 PA3AEIAM U TEMAM.

[Iporpamma 1o uH(MOpPMATHKE OIpEAeNsieT KOJIWYECTBEHHbIE U KaueCTBEHHbBIE
XapaKTepUCTUKN y4eOHOro Marepuaina JUisl KakJOoro roja H3y4eHHs, B TOM YHCIE
JUISL  COJIEP>KAaTEeNIbHOIO HAMOJHEHUS Pa3HOro BHAA KOHTPOJS (MPOMEXKYTOUHOU
aTTecTallud OOy4YarollUXCsl, BCEPOCCUICKUX MPOBEPOUYHBIX pPabOT, roCyAapCTBEHHOU
UTOTOBOM aTTECTALIUN).

[IporpamMma 1o MHQOpPMATHKE SBISETCS OCHOBOW U COCTABJIEHUS aBTOPCKHUX
y4€OHBIX POrpaMM, TEMAaTHUYECKOTO IUIAHUPOBAHUSI Kypca YUUTENEM.

ensmu wm3ydeHuss nHOOPMATUKA HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
SBJISFOTCSI:

(opMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKHM HWH(DOPMATUKH, JOCTHKEHUSM HAYyYHO-TEXHUUYECKOIO
mporpecca uU  OOIIECTBEHHOM TMPAKTUKU, 3a CYET Pa3BUTHSA  TPEJCTaBICHUMN
00 MH(OpMaUU KaKk O Ba)KHEHIIEM CTPAaTETMYECKOM PECYpPCE PA3BUTUS JIMYHOCTH,
rocylapcTBa, OOIIeCTBa, IOHUMaHUs  pOJAM  MHPOPMAIMOHHBIX  IMPOILIECCOB,
MH(GOPMAILIMOHHBIX PECYPCOB U MH(GOPMALIMOHHBIX TEXHOJIOTUI B YCIOBUAX LU(PPOBOIL
TpaHchOpMaI MHOTUX Cep KU3HH COBPEMEHHOTO OOIIECTBA;

o0OecrieyeHrne  YCJIOBUH, CIOCOOCTBYIOIIMX  PAa3BUTHIO  aJTOPUTMUYECKOTO
MBIIJIEHAS Kak  HEOOXOJMMOTO YCJIOBUS  HPOQPECCHOHANBHON  JesATEIbHOCTH
B COBPEMEHHOM HMH(POPMAIIMOHHOM OOIIECTBE, MPEAIOJIaraloiero CrnocoOHOCTh
oOyuarolerocsi pa3douBarh CJI0KHBIE 3a/1a4l Ha OoJiee MPOCThIE MM0/13a/1a4M, CPAaBHUBATh
HOBBIE 33J]a4M C 33/JlauaMM, PEUIEHHBIMH paHee, ONPEAENITh IIaru s JOCTHKEHHS
pe3ynbTara U Tak JaJiee;

dbopMupoBaHHe W  pa3BUTHE KOMIETEHIUA oOydarommxcss B  00JIacTH
UCIIOJIb30BaHUsl HMH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM 4YHUCIE
3HAHWM, YMEHUI W HaBBIKOB PabOThl ¢ MH(MOpMauel, mporpaMMUpOBaHUS,
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KOMMYHHMKAIIU B COBPEMEHHBIX LHU(POBBIX Cpelax B YCIOBUSX OOeCHedeHus
UH(POPMAITMOHHON 0€30MMaCHOCTH JJUYHOCTH 00YYaronerocs;

BOCIIUTAHHE OTBETCTBEHHOTO W M30MpATENbHOTO OTHOIIEHUS K HH(OpManuu
C y4€TOM TIPaBOBBIX M OTHYECKMX AacleKTOB €€ paclnpOCTPaHEHUs, CTPEMIICHHS
K TPOJODKCHHIO 00pa3oBaHus B 00JIacTH WH(DOPMAIMOHHBIX TEXHOJIOTHH |
CO3HJIATENIbHOM AEATEIHHOCTH C MPUMEHEHUEM CPEACTB MH(POPMAITMOHHBIX TEXHOJIOTUH.

HNupopmatrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYUTHOCTh HH()OPMATUKU KaK HAYYHOUN JUCIMILTUHBI, U3YYarolIe 3aKOHOMEPHOCTH
NPOTEKaHWS ¥  BO3MOXHOCTH  aBTOMAaTH3allid  WH(OPMAIMOHHBIX IPOIIECCOB
B PA3JIMYHBIX CHUCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHHsI HTHPOPMATHKH, IPEKIE BCEro HH(POPMAIIMOHHBIE
TEXHOJIOTHH, YIIPABICHUE U COITMABHYIO CHEPY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  HMHQOPMATUKM W UHPOPMAIMOHHOM
JIESITEBHOCTH.

N3ydyenne MH(OPMATUKHU OKA3bIBAET CYIIECTBEHHOE BIMSHHME Ha (DOpMHpOBaHHE
MHUPOBO33pEHHUSI O00YYArOMIETOCs, €ro KHU3HEHHYIO TO3HIINIO, 3aKJIaJIbIBA€T OCHOBBI
NOHMMAHUS NPUHLUUIOB (PYHKIMOHUPOBAHUS M HUCIHOJB30BaHUS HHPOPMAIIMOHHBIX
TEXHOJOTHH Kak HEOOXOAMMOTO WHCTPYMEHTa MPAKTHUECKU 000N NeATeIbHOCTH U
OJHOTO M3 Hambojee 3HAYMMBIX TEXHOJOTMYECKUX JOCTH)KEHUNH COBPEMEHHOMN
UUBWIM3AIMK. MHOTHE NpeIMETHbIE 3HAHUS U CHOCOOBI JAESITEIbHOCTH, OCBOEHHBIE
OOyJarolUMHUCS TIPH U3YYCHUU HHPOPMATHKH, HAXOISIT MPUMEHEHHE KaK B paMKax
00pa30BaTeNpHOrO Mpollecca MPU H3YYEHHH JPYIHMX IMPEAMETHBIX o0yiacTel, Tak U
B WHBIX )KMU3HEHHBIX CUTYAIIMSX, CTAHOBATCSA 3HAYMMBIMH JIsI (OPMUPOBAHUS KaYECTB
JUYHOCTH, TO €CTh OPUEHTUPOBAHBI HA POPMHUPOBAHUE METAMTPEIMETHBIX M THYHOCTHBIX
PE3YyIbTATOB OOYUCHHS.

OcHoBHBbIE 3amaun ydeOHoro mnpeamera «HMHpopmaTtuka» — chopMHupoOBaTH
y 00yJaromuxcs:

MOHUMAaHUE TPUHIIMIIOB YCTPOUCTBA M (PYHKITMOHUPOBAHUS OOBEKTOB ITU(POBOTO
OKpY>KEHHUs, TPEACTaBICHU 00 HUCTOPUM W TEHIASHUUSAX pPa3BUTUS HHPOPMATHKU
nepuo/ia udpoBoii TpaHcHopMaIiu COBPEMEHHOTO OOIIIECTRA,;

3HAaHWSA, YMEHHUS W HaABbIKK TPAMOTHOM IOCTAHOBKM 3a/lady, BO3HMKAIOLIUX
B TPAaKTHUECKON NEATENbHOCTH, JUIsl WX PEHICHHUS C TMOMOINBI0 HWH(OPMAIMOHHBIX
TEXHOJIOTHM, YMEHHSI ¥ HAaBBIKM (pOPMATM30BAHHOTO OMMCAHUS MOCTaBJICHHBIX 33/1a4;

0a3oBble 3HaHUA 00 WHPOPMAIMOHHOM MOJEIUPOBAHUH, B TOM YHUCIE
0 MaTEeMaTHYECKOM MOJICITHPOBAHUH,

3HaHHWE OCHOBHBIX QJITOPUTMHUYECKHUX CTPYKTYP M YMEHHE MPUMEHSITH 3TH 3HAHUS
JUTSL IOCTPOCHMSI aITOPUTMOB PEILIEHUs 3a]a4 110 UX MaTEeMaTUYECKUM MOJIEIISIM;

YMEHHUSI U HaBBIKUA COCTABIICHUS TIPOCTHIX MPOTPaAMM TI0 TOCTPOCHHOMY alTOPUTMY
Ha OJTHOM U3 SI3BIKOB MTPOTPaMMHUPOBAHUS BBICOKOTO YPOBHSI,

YMEHHS U HABBIKU d(PPEKTUBHOTO HCIIOIH30BAHMUS OCHOBHBIX THUIIOB MPUKIIATHBIX
nporpaMM (IpUJI0KEeHUI) 00IIero Ha3HAUEHUS! U MH()OPMALIMOHHBIX CUCTEM
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IUIL pElICHUs] ¢ WX TOMOINBI0 TMPAKTHUYECKUX 3ajad, BiajeHHe 0a30BBIMH HOPMaMHU
WH(POPMAITMOHHON 3TUKH U TIpaBa, OCHOBaMHU WH(GOPMAITMOHHON O€30MaCHOCTH;

YMEHHE TPaMOTHO MHTEPIPETHPOBATH PE3YIbTATHl PEIICHUS MPAKTHYECKUX 3a/1a9
C TOMOIIbI0 MH(POPMAIMOHHBIX TEXHOJIOTHH, MPUMEHSITh TOIYYCHHBIC PE3yIbTAThI
B IIPAKTHYECKOH JEeITEIHHOCTH.

Ilern w 3amaum wu3ydeHuss WHPOPMATUKH HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs OMPEACISAIOT CTPYKTYPY OCHOBHOTO COJEp)KaHHsA Y4eOHOTO MpeaMera
B BUJIC CIEAYIONIUX YETHIPEX TEMATUUCCKUX Pa3/ICIIOB:

1 poBas rpaMOTHOCTb;

TEOPETHYECKUE OCHOBBI HH(POPMATUKHY;

QJITOPUTMBI U TIPOTPaMMHUPOBAHUE;

WHPOPMAIIMOHHBIE TEXHOJIOTHH.

OO611ee yncao 4acoB, PEKOMEHAOBAHHBIX I U3yUYE€HHs] HHPOPMATUKU HA Oa30BOM
ypoBHe, — 102 gaca: B 7 kiacce — 34 4aca (1 gac B Heaemo), B 8 kimacce — 34 daca
(1 gac B Henenmo), B 9 kiacce — 34 vaca (1 yac B HezelO).
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COAEPKXAHUE OBYUEHUA

7 KJIACC

Hu¢posBas rpaMOTHOCTH
Komnviomep — ynueepcanvnoe ycmpoiicmeo o6pabomxu OaHHbIX

KommbioTep — yHHBEpcalbHOE BBIUMCIUTENBHOE YCTPOMCTBO, paboTaromiee
no mnporpamMme. THUIIBI KOMIIBIOTEPOB: MEPCOHAJIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI, CYTIEPKOMITbIOTEPHl. MOOMIIbHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIBIOTEPA U UX HazHaueHue. [Ipoueccop. OneparnBHas
U JIOJITOBPEMEHHAs MaMsTh. Y CTPOICTBA BBOAA U BbIBOJA. CEHCOPHBIM BBOJ, JATUUKHU
MOOMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKON ayTeHTU(DUKAIIUY.

Hcropust pa3BUTHsI KOMIIBIOTEPOB M MpOrpaMMHOTO obOecrniedenus. [loxonenus
KOMITbIOTEPOB. COBPEMEHHBIE TEHICHIIMH PAa3BUTHS KOMIIBIOTEPOB. CyIIEpKOMIBIOTEPBI.

[TapayienbHbIE BBIYUCIICHUS.

IIepconanpHbI KOMITBIOTED. IIpoLieccop 1 ero XapakTepucTUKH (TaKTOBAsI YaCTOTA,
paspsaHocTs). OnepaTuBHas namsaTh. JloaroBpeMeHHas mamsTh. Y CTPOWCTBAa BBOJA
U BbIBoIa. OOBEM XpaHUMBIX JAHHBIX (ONEpaTHBHAS MaMATh KOMIBIOTEPA, KECTKUN U
TBEPAOTENbHBIN JUCK, IOCTOSHHas NaMATh CcMapToOHA) M CKOpPOCTh JOCTyIa
JUISL Pa3JIUYHbIX BUJIOB HOCUTEIICH.

TexHnka 0€30MaCHOCTH U IpaBUiIa padOThl HA KOMITBIOTEPE.

IIpoepammul u Oanmvie

[IporpammHoe  oOecrieueHue  KoMmmbioTepa.  [lpukiiagHoe  mporpamMmHOe
oOecrnieuenue. CucreMHoe nporpamMmmHoe oOecreyeHne. CHucTeMbl TPOrpaMMUPOBAHUSL.
[IpaBoBass oxpaHa mporpaMMm M JaHHbIX. becruiaTHple W YCIOBHO-OECIIaTHbBIE
nporpammbl. CBOOOHOE MPOrpaMMHOE OOeCIIeYeHHE.

@aiinel u nanku (karasnoru). [Ipuniunel noctpoenus Qaitnossix cuctem. [lomHoe
uMma (Qaitna (manku). Ilyte x Qaitny (nmanke). Pabota ¢ Qaiinamum u karajsoramu
CpEICTBAMHM  OIEPAlMOHHOW CHUCTEMBI: CO3[aHWE, KONUPOBAHHUE, IEepEMEIIEHUE,
NepeMMEHOBaHUE U yJajieHue (GaiiaoB U nmamnok (karanoros). Tumnsl daitnoB. CBoiicTBa
daiinioB. XapakTepHble pa3Mmepbl (PalIoB pa3IUUYHBIX THUIOB (CTpaHUIlA TEKCTa,
ANEKTPOHHAs KHUra, (ororpadus, 3anuch MNECHU, BUICOKIHUI, MMOJIHOMETPAXHBIN
¢unpM). ApxuBauusg JaHHbIX. lcnonb3oBaHue nporpaMMm-apxuBaTopoB. DailioBbIid
Menemxkep. [louck ¢aiiioB cpeacTBaMu oneparioOHHON CUCTEMBI.

KommbroTepHsle BHUpPYCbl M JIpyru€ BpEAOHOCHBIE Mporpammbl.  IIporpammbl
JUTSL 3aLIUTHI OT BUPYCOB.

Komnvromepnuvie cemu

O0benuHeHne KoMIbIOTepoB B ceTh. Cerhb MuTepHeT. Beb-cTpanuiia, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. [Touckosbie cuctemsl. [lorck nndopmanmu
M0 KJIFOYEBBIM CJIOBaM U 10 M300paxkenuto. JloctoBepHOCTh MH(GOPMALIMH, TOTYYEHHON
u3 urepHera.

CoBpeMeHHbIE CEPBUCH MHTEPHET-KOMMYHUKAIIHIA.
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CereBoil THKET, 6a30BbIe HOPMbI MH(POPMAIIMOHHON ATHKHU U MpaBa mpu padoTe
B Mnrepuere. Ctpaterun 0ezomacHoro noseaeHus B HTepHeTe.

Teopernyeckue 0CHOBbI HHPOPMATUKHU
Hngpopmayus u unghopmayuonnwvle npoyeccol

HNudopmanivs — 0HO U3 OCHOBHBIX MOHSATHI COBPEMEHHON HAYKH.

Nudopmanus kak cBeAeHUs, NpeIHA3HAUYCHHbIC MJIi BOCHPUITHS UYEIOBEKOM,
u uHdopMaIs KaKk JaHHbIE, KOTOPbIE MOTYT ObITh 00pabOTaHbl aBTOMATU3UPOBAHHOU
CHUCTEMOM.

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH OINWCAaHUA HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C TOMOIIBIO TUCKPETHBIX JaHHBIX.

Nudopmanmonnsie  mpolecchl — MPOIECChl, CBS3aHHBIE C  XPAaHEHHEM,
npeoOpa3oBaHUEM U Tepeadei TaHHBIX.

IIpeocmasnenue ungopmayuu

CumBoi. Andasut. MomHocTs andaBura. PaznooOpasue s3bIkOB U an(aBUTOB.
EcTtecTBeHHbIE U (pOopMaTIbHBIE SI3bIKUA. AJIABUT TEKCTOB HA PYCCKOM SI3bIKE. JIBOMYHBII
andabut. KoinuecTBo BCEBO3MOXKHBIX CIIOB (KOJAOBBIX KOMOWHAIMI) (PUKCHUPOBAHHOM
JUIMHBL B ABOMYHOM aiipaBute. I[IpeoOpazoBanue mnroO0ro andaButra K JBOMYHOMY.
KonuvecTBo pa3znuyHbIX CIIOB (DUKCUPOBAHHOW JUIMHBI B ai(aBUTE ONpPENEIEHHOU
MOIIIHOCTH.

KoaupoBanue cCMMBOJIOB OJHOTO ai(aBUTa ¢ MOMOILIBIO KOAOBBIX CJIOB B JAPYTrOM
andasure, KogoBas TadJIMLA, 1EKOJUPOBAHUE.

JBonunblil koa. IIpencraBneHue JaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B IBOMYHOM
andasure.

NudopmanmoHHblii 00b€M JaHHBIX. BUT — MUHHMMalbHasg €QUHULA KOJIUYECTBA
uH(popMauu — JBOMYHBIA pa3psia. EquHUIBI n3mMepeHus HHPOPMaMOHHOTO 00BbEMaA
nmaHHbeIX. but, 6aiiT, KuI0OaMT, MeTabalT, TUTA0AMT.

CkopocTh nepesavyu JaHHbIX. EAMHUIBI CKOPOCTH NIEpenayun JaHHbIX.

KoaupoBanne texcToB. PaBHoMepHblii koA. HepaBHomepHblli koxa. Komuposka
ASCIl. Bocemubutaeie komupoBku. Ilomstne o kommpoBkax UNICODE.
JlexogupoBaHue COOOIIEHHI C HMCIOJb30BAHUEM PAaBHOMEPHOIO M HEPABHOMEPHOI'O
kona. Mapopmanrionssiii 00bEM TEKCTA.

Hckaxxenue nHpopmanuy npu nepegaye.

Oo1iee npeacTapieHre o0 HUPPOBOM MPEICTABICHUN ayJUOBU3YaJbHBIX U JIPYTHX
HEIPEPHIBHBIX JTAHHBIX.

Komuposanue 1nsera. IlBeToBrie momenun. Monens RGB. I'my6una kogupoBaHus.
[Tanutpa.

PactpoBoe u BekTOpHOE TpeAcTaBieHre wu300paxenuid. Ilukcens. Orienka
nH(OPMAITMOHHOTO 00bEMa rpadUIECKUX TAHHBIX JUTsl pACTPOBOTO U300PAKCHHUS.

Komuposanue 3Byka. PazpsaHocTts 1 yactoTa 3anucu. KonruecTBo KaHaIOB 3aIUCH.

OneHka KOJIMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C MPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (haiiiioB.
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HNupopManiHOHHBIE TEXHOJIOTHH
Texcmoswvie 00KyMeHmbl

TexcToBbIe JOKYMEHTBI U UX CTPYKTYPHBIC AJIEMEHTHI (CTpaHMIa, ab3all, CTPOKa,
CJIOBO, CUMBOI).

TekcToBbI  TIpoliecCOp —  HWHCTPYMEHT  CO3[aHUs, PEAAKTUPOBAHUS U
dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue texcra. CBoicTBa

cuMBoJioB. [Ipudt. Tunsl mpudToB (pyOiieHbIe, ¢ 3aC€YKaMH, MOHOIIMPUHHBIC).

[TonyxupHoe u KypcuBHOEe HauepTtanue. CBoiicTBa ab3alleB: TpaHUIlbI, a03aIHBINA
OTCTYII, UHTEPBaJ, BeipaBHUBaHUE. [lapameTpsl crpanuiisl. CtuneBoe popmaTupoBaHue.

CtpykTypupoBaHue HMH(POpMAIMM C  TIOMOLIBIO  CIKUCKOB W  TaOmuIl.
MHuoroypoBHeBble criicku. Jlo6aBieHne Tabaull B TEKCTOBBIE JOKYMEHTHI.

BceraBka u300pakeHUMid B TEKCTOBBIE JOKYMEHThl. (OO0TekaHHe HN300paKeHUi
TEKCTOM. BKiTtoueHune B TEKCTOBBIN TIOKYMEHT AuarpamMm, GopMyIl, HyMEpaluu CTPaHUIl,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX JJIEMEHTOB.

IIpoBepka mnpaBonmcanus. PaccraHoBka nepeHOCOB. ['010COBOM BBOJ TEKCTA.
Ontrueckoe pacro3HaBaHue TekcTa. KowmmbroTepHsiii mepeBoj. Mcmonb3oBaHue
cepBucoB MuTepHere 1151 00pabOTKU TEKCTA.

Komnviomepnas epaguxa

3HaKOMCTBO ¢ rpaduueckuMu penakTopaMu. PactpoBsie pucyHnku. Mcnonb3oBanue
rpaduuecKkux MPUMUTUBOB.

Omnepanuu pegakTupoBaHusi rpadUyecKux OOBEKTOB, B TOM 4YHCIE IU(POBBIX
dboTtorpaduii: u3MeHEeHHE pa3Mepa, 00pe3ka, TOBOPOT, OTpakeHue, paboTa ¢ 00JIacTsIMU
(BpIETICHUE, KOMUPOBAHME, 3aJMBKAa IIBETOM), KOPPEKIUSA I[BETa, SPKOCTH U
KOHTPaCTHOCTH.

Bexropnas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOTO MPOIIECCOpa UK IPYTUX porpamm (mpuioxeHuit). [lo6aBieHne BeKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

Mynvmumeouiinvie npezeHmayuu

[ToaroroBka MyIbTUMEIUUHBIX TTpe3eHTanuil. Cnaiia. JlobaBneHue Ha ciaiin Tekcra
1 n3o0paxkenuii. Pabora ¢ HECKOIBKMMU ClaiijaMHu.

JloGaBnieHre Ha claiij] ay JMOBU3YaIbHBIX IAHHBIX. AHUMAIMs. [ UIepcchuIKy.

8 KJIACC

Teopernueckne 0CHOBbI HH(POPMATHKH
Cucmemul cuucnenus

Hemno3unmoHHble ¥ MO3UIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHUE.
PazBépnyras ¢opma 3ammcu uyucna. llepeBog B JECATUYHYIO CHUCTEMY 4YHCEN,
3aMMCAaHHBIX B APYTUX CUCTEMAX CUUCIICHUSI.

PumMmckas cucrema cuucieHus.
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JlBonuHas cuctema cuucienus. [lepeBon nensix yucen B npenenax ot 0 mo 1024
B IBOMYHYIO CHCTeMy cuucieHus. BocbMepuuHnas cuctema cumncienus. IlepeBon uucen
U3 BOCBMEPUYHOM CHUCTEMBI B JBOUYHYIO U JECSITUYHYIO CHUCTEMBI M OOpaTHO.
[ectHaauarepuunas cuctema cuucieHus. [lepeBoa uucen U3 IMIECTHAIIATEPUIHON
CHCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JECITUYHYIO CHCTEMBI U OOpaTHO.
Apudmerndeckre onepaiy B IBOUYHON CUCTEME CUUCIICHHUSL.

Dnemenmul MamemMamudecKou 102UKu

Jlornueckue BbICKA3bIBAHUS. Jlornueckue 3HAYCHUSA BBICKA3bIBAHU M.
DJIEeMEHTAapHbIE U COCTABHBIE BBICKa3bIBaHUs. Jlornmueckue ornepanuu:
«» (KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHHUE), «WINW» (IU3BIOHKIHS, JIOTUYECKOE
CIIOXKEHHUE), «HE» (Jormyeckoe oTpunanue). [IpuopuTeTr JTOTMYECKHX Olepanui.
OnpeneneHne HMCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CIM HW3BECTHBI 3HAUYECHUS
VMCTUHHOCTH BXOJSLIMX B HETO AJIEMEHTAPHBIX BBICKA3bIBaHHUM. JIOTMUECKHE BBIPAKECHUS.
[IpaBwia 3amucu JIOTUYECKUX BblpaxkeHuu. IlocTpoeHwe Tabmull HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMEHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAMMHUPOBAHUE
Hcnonmumenu u ancopummol. Aneopummuyeckue KOHCMpYKYuu

[Tonsarue anropurma. MicnonHUTENN anropuTMOB. AJTOPUTM Kak IJIaH YIPABICHUS
VCTIOJTHUTEIIEM.

CaoiictBa anroputma. CrocoObl 3amucu alroputMa (CIOBECHBIN, B BUAE OJIOK-
CXEMBI, TPOrpamMma).

AJITOPUTMUYECKUE KOHCTPYKIMU. KOHCTpyKIHS «clenoBaHue». JIMHEHHbIN
anroput™M. OTpaHUYEHHOCTh JIMHEHMHBIX aJTOPUTMOB: HEBO3MOXHOCTh MPEAYCMOTPETH
3aBUCUMOCTb MOCJIEA0BATEIILHOCTH BBIMOJIHSAEMBIX JEUCTBUM OT UCXOJIHBIX JTaHHBIX.

KoHcTpykiusi «BeTBIIGHHE»: TIONHAs W HemosiHas ¢opmbl.  BeimonHeHue
U HEBBINIOJHEHHE YCJIOBUS (MCTUHHOCTh U JIOKHOCTh BbICKa3bIBaHusi). [IpocTeie u
COCTaBHbIE YCIOBUSI.

KoHCcTpyKkiuss «IIOBTOpEHUSDY: LUKIBI C 3aJaHHBIM YUCIOM [OBTOPEHUI,
C YCJIOBMEM BBITIOJIHEHUS, C IEPEMEHHOM LIUKJIA.

Pazpabotka 11 (opmManbHOTO HCHOMHUTENS  AIrOPUTMa,  MPUBOJSAIIETO
K TpeOyeMoMy pe3ylbTaTy NpPU KOHKPETHBIX MCXOJHBIX JaHHbIX. Pa3paboTrka
HECJIOKHBIX aJTOPUTMOB C HCIIOJB30BAHMEM LMKJIOB W BETBICHUW I YIIPABJICHUS
dbopMaTbHBIMUA  UCIIOJIHUTENSIMU, TakuMH Kak Pobor, UYepenamika, YepTEKHUK.
BrinosHeHne aaropurMoB BPYUHYIO U Ha KOMITbIOTEpE. CUHTAKCUYECKHUE U JIOTUYECKHUE
omnOku. OTKa3bI.

A3bIK npoepamMmuposanus

SI3pik  mporpammupoBanus (Python, C++, TIlackams, Java, C#, IllkonbHbIit
AnroputmMudeckuid SA3bIK).

Cucrema MporpaMMHUPOBAHKS: PEAAKTOP TEKCTA MPOrPaMM, TPAHCIIATOP, OTIaIUIHK.
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Ilepemennas: tun, wums, 3HadeHue. Llenble, BelllECTBEHHbIE M CUMBOJIbHbBIC
NepeMEHHBIE.

Omnepatop mpucBauBaHus. ApudMETHUECKHE BBIPAKCHUS U TOPSAOK UX
BbluncieHusd. Omnepanuu ¢ UEJIbIMA YHUCIaMU: IIEJOYUCICHHOE JECJICHUE, OCTaTOK
OT JICJICHHUS.

Betpnenus. CoctaBHbIE YCIOBUS (3aITUCh JTIOTUYECKUX BBIPAXKEHUM HA U3Yy4YaeMOM
s3bIKE MporpaMMupoBanusi). HaxoxneHne MUHUMyMa U MakCUMyMa U3 JBYX, TPEX U
4eThIpEX yKcell. Perienne KBaipaTHOr0 ypaBHEHHUSI, UMEIOIIETO BEIIECTBEHHbIE KOPHH.

JuanoroBasi oTJiaJka MPOTpaMM: MOILIATOBOE BBIMIOJIHEHHE, MPOCMOTP 3HAUYCHHI
BEJIMYMH, OTJIaJ04YHbIN BBIBO/I, BHIOOP TOYKH OCTAHOBA.

Hukn ¢ ycnoBueM. AnroputMm EBKiHIA 111 HAXOKIAEHUS HAMOOJIbLIEro OOLIEro
JeNUTeNs JBYX HaTypalbHbIX 4Hceld. Pa30ueHue 3amucu HATypajJbHOTO 4YHCIIA
B INO3UIMOHHOW CHCTEME C OCHOBAaHMEM, MEHBIIUM WM paBHbIM 10, HA OTHEIBHBIE
UudpHI.

[ukn ¢ nepeMeHHOW. AJTOPUTMBI MPOBEPKH AECIUMOCTH OJHOTO LEJIOr0 4Yucia
Ha JPYyroe, MPOBEPKU HATYPaJIbHOTO YUCia Ha IPOCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIC) TI€PEMEHHBIC.
[TocumBonbHas 00paboTka cTpok. [Tojcu€r YacTOThl MOSIBJICHHUS CHMBOJIA B CTPOKE.
Bcerpoennsie pyHkimm a1 00paboTKU CTPOK.

Ananus ajizeopummoes

OHpCI[CJIeHI/Ie BO3MOJKHBIX PC3YyJIbTATOB pa6OTI>I aJIropuT™Ma IIpH  JaHHOM
MHOKCCTBC BXOAHBLIX JAaHHBIX, OIIPCACICHHUC BO3MOKHBIX BXOAHBIX JIdHHBIX,
MNPpUBOAAIINX K JTAHHOMY PC3YJIbTATYy.

9 KUIACC

Hudposasi rpaMoTHOCTH
I'nobanvuas cemv nmepnem u cmpamezuu 6€30nacHo20 no8eO0eHUsl 8 Hell
I'mo6anshas cetb UuTepHeT. IP-aapeca y3noB. CeTeBoe XpaHeHUe TaHHBIX. MeTO b
VHIMBHUIYAJIbHOTO U KOJIJIEKTUBHOTO pa3MelleHus HoBoM uH(opmanuu B MHTepHeTe.
Bonbiine nanHple (MHTEpHET-1aHHbIE, B YACTHOCTH JaHHbIE COLIUATIbHBIX CETEH).
ITonsatne o006 wHQOpMAaMOHHOW 0€30MacHOCTH. YTPO3bl HH(DOPMAIIMOHHOM
0€30MacHOCTH MpHU paboTe B rI100aTBHON CETH U METOJIBI TPOTUBOCHCTBUS M. [IpaBuna
Oe3omacHol ayreHTU(dUKaMK. 3amuTa TMyHoi nHpopmanuu B IuTepuere. be3onacHbie
cTpareruu noseaeHus B Mutepuere. [Ipenynpexxaenne BoBIeUYEHNS B IECTPYKTUBHbBIE U
KpPUMUHAJIbHBIE (OPMBI CETEBOM aKTMBHOCTH (KUOEpOYJUIMHT, (DUIIMHT U Jpyrue

dbopmpbi).
Paboma 6 ungpopmayuonnom npocmpancmee

Bunbl nestenbHocTM B WHTEpHETE. MHTEPHET-CEPBUCHI: KOMMYHHUKAIMOHHBIC
CEpBUCHI (MOYTOBAs Cyk0a, BUI€0-KOH(DEPEHII-CBA3b U JAPYTUE), CIIPABOUYHbBIE CITY>KObI
(KapThl, pacrucaHusi M JPYrue), MOUCKOBBIE CIIYXKObI, CIyKObl OOHOBIICHMS

10
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MIPOTrPaMMHOTO ObOecriedeHuss U apyrue ciaykO0bl. CepBUCHI TOCYAapCTBEHHBIX YCIIYT.
OO6saunbple XpaHuiuina AaHHbiX. CpencTBa COBMECTHOM pa3pabOTKU JIOKYMEHTOB
(onnaitH-oducsr). [Iporpammuoe oGecrieueHre Kak BeO-CEpBUC: OHJIAHHOBBIC TEKCTOBBIC
U Tpaprueckre peaakTophl, CPeabl pa3paboTKU MPOTPaMM.

Teopernyeckue 0CHOBbI HHPOPMATUKHU
Mooenuposanue kax memoo no3HaHus

Mopenb. 3amauu, pemiaeMble C TMOMOINIbIO MojenupoBaHusi. Knaccuduxanuu
Mojeseil. MarepuanpHbie (HaTypHbIe) U MHQOpPMAIMOHHBIE Moaend. HempepbiBHbIE U
nucKkpeTHbie  Mopenu. Mmuranmonnsie wmoxaenu. Wrpossle wmoxenu.  OreHka
aJICKBATHOCTHU MOJIETTU MOJICTIUPYEMOMY OOBEKTY U LIEISIM MOJICIIMPOBAHUS.

Tabnuunsie Mogenu. Tabnuiia kak MpeCTaBICHUE OTHOIICHUS.

ba3zel qannbix. OT00p B TaGNMIE CTPOK, YAOBIECTBOPSIONIUX 33JAHHOMY YCIIOBHUIO.

I'pad. Bepmmna, pedpo, myTs. OpueHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE TPaQBbI.
Jnuna (Bec) pebpa. BecoBas matpuiia rpada. J[nmvHa myTtu Mexay BepuimHaMmu rpada.
[Touck ontumanbHOro myTd B rpade. HauanbHas BepuimHa (MCTOYHHMK) M KOHEYHAs
BepUIMHA (CTOK) B OpUEHTHpOBaHHOM rpade. Bbluuciaenwe konuuecTBa MyTen
B HaIIPaBJICHHOM alMKINYECKOM rpade.

Hepeso. Kopens, Bepmmna (y3en), JucT, pedpo (ayra) nepeBa. Breicota nepesa.
[Monnepeso. Ilpumepsl ucnosib3oBaHus JepeBbeB. llepebop BapHaHTOB C MOMOIIBIO
JiepeBa.

[lonsiTME MareMaTU4ecKOM MOJAENW. 3aJayd, pelaeMble C  IIOMOUIBbIO
MaTE€MaTUYeCKOro (KOMIBIOTEPHOTO0) MoOJenupoBaHus. OTiauuMe MaTeMaTHu4ecKou
MOJIEIN OT HATYPHOW MOJIENIU U OT CJIOBECHOT0 (JIMTEPATYPHOI0) ONMUCAHUS OOBEKTA.

Otanbl KOMIBIOTEPHOTO MOJEJIMPOBAHUA: ITOCTAHOBKA 3aJlayd, I[OCTPOCHHE
MaTEeMaTUYeCKOM MOJENH, MpOrpaMMHAas peaau3alus, TECTUPOBAaHUE, MPOBEACHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIN3 €r0 PE3YJIbTATOB, YTOUHEHUE MOJCIIH.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE
Paspabomka areopummos u npoepamm

Pa3ouenune 3amaunm Ha mnoazanayu. CocTaBieHUE alropuTMOB M MPOTPaMM
C HCIOJb30BAHMEM BETBJIICHMH, LUKIOB M  BCIOMOTAaTENbHBIX  AJTOPUTMOB
JUIsL yTIpaBJCHUs] UCMOJHUTENEeM POOOT MM IPYrUMH HCIOJHUTENSIMH, TaKUMHU Kak
Yepenaika, YepTEXHUK U IPYTUMH.

Tabnuunsie BenmuuuHBl (MaccuBbl). OmgHOMepHBIe MaccuBbl. CocTaBlieHHE U
OTNIaJIKa MPOTPaMM, PEATU3YIOIIUX THUIIOBBIE AJITOPUTMbI OOPAOOTKH OJHOMEPHBIX
YHCJIOBBIX MAaCCUBOB, Ha OJJTHOM M3 sI3bIKOB TiporpamMmupoBanus (Python, C++, [Tackanb,
Java, C#, lllxonpHBIE ANTOpUTMHYECKUN SI3BIK): 3aMOJHEHHWE YHCIOBOTO MAacCHBa
CIIy4ailHBIMM 4YHCJIaMHU, B COOTBETCTBMM ¢ (opmMysol wiM myTéM BBOJA YMCED,
HaXOXKJEHUE CYMMBbI 3JIEMEHTOB MAacCUBa, JIMHEWHBIA NOWMCK 3aJaHHOTO 3HAYEHUS
B MACCHUBE, MOACYET 3JIEMEHTOB MAaCCHBA, YIOBIETBOPSIOIIMX 33JaHHOMY YCIOBHIO,
HaXO0XXJICHUE MHUHHUMaIbHOTO (MaKCHMaJbHOr0) »djeMeHTa wmaccuBa. CoOpTHUPOBKa
MaccuBa.

11
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OOpaboTka TMOTOKA [JAHHBIX: BBIYUCIEHHWE KOJMYECTBA, CYMMBI, CPEIHETO
apu(MeTnyeckoro, MHUHUMAJIBHOTO W  MaKCHMaJIbHOTO 3HAYEHHUS  DIEMEHTOB
IIOCJIEN0BATEIbHOCTH, YAOBIECTBOPSIOIINX 3aJaHHOMY YCIIOBHIO.

Ynpaenenue

VYnpasnenue. Curnan. OOpatHast cBsi3b. [lomyueHue cHUTHaIOB OT HHUQPPOBBIX
JATYMKOB (KacaHWs, pacCTOSIHUS, CBETA, 3ByKa M Apyroro). IlpumMeps! ncnosib30BaHus
IpUHLKIIA OOpaTHOM CBA3M B CHUCTEMaX YIPABICHUS TEXHUYECKUMHU YCTPOMCTBAMHU
C MIOMOIIBIO JaTYUKOB, B TOM YHUCIJIE B POOOTOTEXHUKE.

[Ipumepsl pOOOTU3UPOBAHHBIX CHCTEM (CHUCTEMa YIPaBJICHUS JABH)KEHUEM
B TPaHCIOPTHOM CHUCTEME, CBapoOYHas JIMHUSA aBTO3aBOJa, ABTOMAaTH3MPOBAHHOE
yIpaBICHUE OTOIUIEHUS JOMa, ABTOHOMHAs CHUCTEMa YIPaBJICHHUS TPAHCIOPTHBIM
CPEICTBOM U JPYTHE CUCTEMBI).

HNudopmanuoHHbIe TEXHOJIOT U
DnekmpoHnHble mabauybl

[lonsiTue 00 3NMeKTPOHHBIX Tabmuuax. TUObl JaHHBIX B SYEHKAX AJIEKTPOHHON
tabnuupl. PenaktupoBanue u QopmaTupoBaHue Tabnul. BcrpoenHble  QyHKUMH
JUIS TOUCKa MAaKCUMyMa, MHUHHUMyMa, CYMMBbI M CpPEIHEro apu(pMETHUECKOTO.
CopTHpoBKa IJaHHBIX B BBIJCIIEHHOM quana3oHe. [loctpoeHue auarpamMm (rucrorpamma,
KpyroBas AuarpaMma, ToueuHas quarpamma). Beioop tuna nuarpaMmel.

[IpeoOpa3oBanue ¢opMyn npu konupoBaHUH. OTHOCHUTENbHAs, aOCONIOTHAS W
CMEILIaHHAs aJpecanusl.

VYCioBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX TaOnumax. CyMMHpOBaHHUE U MOJACYET
3HAYEHUMN, OTBEUAIOIINX 33JaHHOMY yclioBUI0. OOpaboTka OoNbIINX HAOOPOB JaHHBIX.
YucneHHOE MOJIETMPOBAHUE B 3JICKTPOHHBIX TAOIMIIAX.

Hnghopmayuonnvie mexnonocuu 6 cogpemenHom oouiecmee

Ponp wHGOPMAMOHHBIX TEXHOJOTHH B Pa3BUTHH 3KOHOMHUKH MHUpPa, CTPaHBI,
perroHa. OTKpbIThIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccuu, cBa3anubie ¢ HHGOPMATUKON ¥ MHGOPMAIIMOHHBIMU TEXHOJOTUSIMHU:
BeO-u3aiiHep, MPOrpaMMHUCT, pa3padOTUUK MOOUIBHBIX MPWJIOKEHUM, TECTUPOBIIUK,
apPXUTEKTOP MPOTPAMMHOTO 00ECTICUCHHUSI, CTICIIUAIIUCT TI0 aHATU3Y JAHHBIX, CUCTEMHbIN
aIMUHUCTPATOP.

12
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLHIET'O
OBPA30OBAHUA

N3yuyenune nHpopmMaTUK HA YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs HAIIPaBICHO
Ha JIOCTM)KEHHE OOYyYalolMMHUCS JMYHOCTHBIX, METAlpeIMETHbIX U MPEIMETHBIX
pe3yIbTaTOB OCBOCHHUS COAEPKaHUS YUYEOHOTO MTpeAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl UMEIOT HANIPABICHHOCTh Ha PEILICHHE 3a7a4 BOCITUTAHMUSI,
Pa3BUTHS M COLMATM3AIIMKI O0YJaIOIIUXCS CPe/ICTBaMU y4eOHOTro IIpeaMeTa.

B pesynbprare nzyuenus nHQOPMATUKH HAa YPOBHE OCHOBHOI'O 00IIIeT0 0Opa3oBaHus
y oOyuaromierocs OyayT chOpMHUpPOBaHBI CIEAYIONIME JIMYHOCTHBIE PEe3YJIbTaThl
B YaCTH:

1) naTpUOTHYECKOTO BOCIIUTAHHUS:

LEHHOCTHOE OTHOLIEHHWE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACIEAMIO, MOHUMaHHE 3HAYeHUs HMH(POPMATUKM KaK HAyKU B >KU3HU
COBPEMEHHOro oOO0IIecTBa, BIAJEHUE JOCTOBEPHOM HMH(OpMaLMEd O MepeaoBbIX
MHUPOBBIX M  OTEYECTBEHHBIX JIOCTIKEHUSAX B  o0sacTd HMHOOPMATUKH U
MH(OPMAIMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSX O HU(POBOI
TpaHc(pOpMaLK COBPEMEHHOTO O0IIECTBA;

2) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OpPUEHTALMSl HAa MOPAIbHBIE LIEHHOCTM U HOPMBI B CHUTYAlMAX HPABCTBEHHOIO
BBIOOpA, TOTOBHOCTH OIICHMBATH CBOE MOBEJICHUE W TIOCTYIKH, a TaKXe MOBEICHUE U
MOCTYINKKA APYTUX JIFOJECW C MO3WUIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM
OCO3HAHUSA IIOCJEICTBUU ITOCTYIIKOB, AKTUBHOE HENPUATHUE aCOLMAIBHBIX MOCTYIKOB,
B TOM uncie B UHTepHere;

3) rpakIaHCKOro BOCIIUTAHUS:

IPEICTABICHHE O COIMANBHBIX HOPMaX U MPaBHIaX MEKIMYHOCTHBIX OTHOIICHHI
B KOJUIGKTHBE, B TOM 4YHCJIE€ B COIMAIBbHBIX COOOIIECTBAX, COOJIOJCHHE MPABUII
0€30IacHOCTH, B TOM YHCJIC HaBBIKOB O€30MAaCHOTO IMOBEICHHUS B HHTEPHET-CPEE,
TOTOBHOCTH K Pa3HOOOpA3HOM COBMECTHOM IEATEIILHOCTH IPU BBHIMOJIHEHUH yUCOHBIX,
MO3HABATEIBHBIX  3ajadY, CO3JIaHUM yueOHBIX IPOCKTOB, CTpEMIICHHUE
K B3aMMOINOHHUMAHHUIO W B3aWMOIIOMOIIM B MPOIECCE ITOW yd4eOHON NeATEIbHOCTH,
TOTOBHOCTH OIICHHBATh CBOE MOBEIACHHWE M IOCTYIKA CBOHMX TOBAPHILNEH C IMO3UIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS TIOCIIEACTBHI MOCTYIKOB;

4) eHHOCTeil HAYYHOr 0 TIO3HAHMS:
c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUECKUX TpEACTaBlIeHud 00 uHdopmaimwy,
UH(OPMAITMOHHBIX TpoIeccax U MHPOPMAIMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOIINX

13
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COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAyKH M OOIIECTBEHHON MPAKTUKU U COCTABISIONINX
0a30ByI0 OCHOBY JJIsl HOHUMaHHMSI CYIIHOCTH HAYYHOU KapTHHBI MUPA;

MHTepeC K 00yUEHUIO 1 TO3HAHUIO, JTI0O03HATEIbHOCTh, TOTOBHOCTD M CITIOCOOHOCTH
K €caMOOOpa30BaHMIO, OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH U YPOBHA OOYyYCHHS
B JlaJIbHEUIILIEM;

OBJIa/ICHUE OCHOBHBIMU HABBIKAMH HCCIIEJOBATEIBCKON NESTEIbHOCTH, YyCTAaHOBKA
Ha OCMBICJICHHE OIbITA, HAOIIOJCHUN, TIOCTYIIKOB U CTPEMJICHHE COBEPIIEHCTBOBATH
MyTH JOCTUKEHUSI UHIUBUIYaJIbHOTO U KOJIJIEKTUBHOTO OJaromoaydus;

chOpMUPOBAHHOCTh HMHGOPMAIIMOHHON KYJIBTYpPHl, B TOM YHCIIE HAaBBIKOB
CaMOCTOSITENILHOM pabOThl C y4eOHBIMH TEKCTaMH, CHOPaBOYHON JIUTEPATYpOH,
pa3HOOOpa3HBIMU CpPEACTBAMH HH()OPMALIMOHHBIX TEXHOJOTUH, a TaKkXKe YMEHUs
CaMOCTOSITENIFHO OMPENENSATh LEIH CBOEro OOYy4YeHHs, CTaBUTh U (HOPMYIHPOBATH
JUIs ce0s1 HOBBIE 3a/1a4M B yu€0e 1 03HaBaTeNIbHOM 1eATEIbHOCTH, pa3BUBaTh MOTUBBI U
MHTEPECHl CBOEH MO3HABATENIbHOM 1€ATEIbHOCTH;

5) opMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAaHME IIEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J0POBBIO,
yCTaHOBKa Ha 37I0POBBIM 00pa3 *U3HU, B TOM YUCIIE U 32 CUET OCBOCHUS U COOIOACHUS
TpeOboBaHMI ~ O€30mMacHO  OJKCIUTyaTallud  CPEACTB  HUH(MOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPyA0BOr0 BOCTIMTAHUA:

UHTEpPEC K MPAKTHYECKOMY HM3yUYCHHIO TIIpodeccuii M Tpyma B cdepax
PO EeCCUOHANILHOM JIESITCIIBHOCTH, CBI3aHHBIX ¢ HHPOPMATHUKOM, TPOrpaMMHUPOBAaHUEM
U  HMHQOPMAIMOHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHDKCHHSX HAyKH
UH()OPMATUKN U HAYYHO-TCXHHYECKOTO Mporpecca,;

OCO3HaHHBI BBIOOP W HOCTPOCHHUE WHIMBUTyaJIbHOM TPACKTOPHUH
00pa30BaHMsl U KU3HECHHBIX TUIAHOB C YUYETOM JIMYHBIX M OOIIECTBEHHBIX MHTEPECOB U
MOTPEOHOCTEH;

7) IKOJIOrH4eCcKOro BOCIIMTAHMA:

OCO3HAHHE I100ATILHOTO XapaKTepa HKOJIOTUUECKUX MPOOJIeM U IMyTel UX pelleHHUs,
B TOM 4YHCJIE C Y4ETOM BO3MOXXHOCTEH HH(MOPMAIIMOHHBIX M KOMMYHHKAITHOHHBIX
TEXHOJIOTHH;

8) amanTanuu 00y4arouIerocs K U3MEHSIOIUMCS YCJIOBHSIM CONMAIbHOM U
NPUPOIHON Cpeabl:

OCBOCHHME OOYYAIOMIMMUCS COIMAIBHOTO OIbITAa, OCHOBHBIX COLIMAJIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEIyILEH AESITEIbHOCTH BO3pacTa, HOPM M MPaBHJI OOLIECTBEHHOTO
noBesneHus, GOpM COLMAIBHOM XU3HM B TPYyMNNaxX U COOOILIECTBaX, B TOM 4YHUCIE
CYILIECTBYIOLIMX B BUPTYaJIbHOM IIPOCTPAHCTBE.

14



denepanpHas padboyas nporpamma | Madopmatuka. 7-9 kimaccel (0a30BBIH YPOBEHB)

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIEe PE3yIbTaThl OCBOEHUS MIPOTrpaMMBbl IO UHPOPMATUKE OTPAKAIOT
OBJIAJICHAE YHUBEPCAIBHBIMH  y4E€OHBIMH JCHCTBUSMH —  IIO3HABATCIHHBIMH,
KOMMYHUKATHBHBIMH, PETYJISITHBHBIMU.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE Y4eOHbIC ACHCTBUS
Bba3oBble Jornueckue aeicTBUA:

YMEHHE OIPEAEIATh MOHATHUS, CO3[aBaTh 0000IIEHNUs, YCTaHABINBATh AHAJIOIHH,
KJIAaCCU(PUIIMPOBATh,  CAMOCTOATEIHHO  BBIOMpaTh  OCHOBaHUSI M KPHUTEPUU
Ui KiaccuUKaldy, YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIC CBSI3U, CTPOUTH
JIOTHYECKHUE PACCYKIEHUS, JeNaTh YMO3aKIOUEHUs (MHIYKTUBHBIC, IEAYKTHUBHBIE U
110 aHAJIOTHUH) U BBIBOJIBL;

YMEHHE CO3/aBaTh, IPUMEHSTh U MPeoOpa30oBbIBaTh 3HAKM U CUMBOJIbI, MOJIETU U
CXEMBI JJI pelieHus] y4eOHbIX U MTO3HABAaTENIbHBIX 3a/1a4;

CaMOCTOSTENIbHO BBIOMpaTh CHOCOO pemieHus y4eOHOW 3aJauu  (CpaBHUBATH
HECKOJIbKO BapUMaHTOB pEIIEHUs, BbIOMpaTh HauMOoJee NOAXOMAIUNA C YYETOM
CaMOCTOATENBLHO BbIJIEJICHHBIX KPUTEPHEB).

Bba3oBble ncciieqoBare/ibCKue 1eiicCTBUA:

dbopMynupoBaTh BOMPOCHL, (UKCUPYIOIIUE Pa3pblB  MEXAY pEAIbHBIM U
JKeJNaTelIbHbIM COCTOSIHUEM CHUTyallud, OOBEKTa, M CAMOCTOSTEIbHO YCTaHABIUBAThH
MCKOMOE U JIaHHOE;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMALIMIO, TOJIYYEHHYIO B XO/1€
UCCJIeI0BAHNUS;

IPOrHO3UPOBAaTh BO3MOKHOE JalIbHEHIIee pa3BUTHE MPOLECCOB, COOBITUN U MX
MOCJEACTBUAS B AaHAJOTMYHBIX WJIM CXOJHBIX CHUTyallusiX, a TakXKe BbIIBUTaTh
MPEANOJIOKEHN 00 UX PA3BUTUH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora c undpopmanmeii:

BBISIBIIATh  Ae(UUUT WHGOOpPMALMHU, [JAHHBIX, HEOOXOJUMBIX [JIsl PpEeLIEHUs
MMOCTaBJICHHOM 3aJ1a4H;

OPUMEHATh Pa3jNyYHble METO/bl, MHCTPYMEHTbI M 3aIpOChl MPU MOUCKE U OTOOpE
uH(GOpPMaIIMU WM JaHHBIX U3 UCTOYHUKOB C YYETOM MPEJIOKEHHON yueOHOM 3a1auu 1
3aJIaHHBIX KPUTEPUEB;

BbIOMpATh,  aHAJIM3UPOBATh,  CHUCTEMATU3UPOBAaTH M HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM IpeICTaBIICHHUS;

CaMOCTOSTENIbHO BBIOMpPaTh ONTUMAIBHYIO (pOpMyY MpeAcTaBieHus] HHPOpMaLUU U
WUIIOCTPUPOBATh pPEIIAEMble 33Ja4d HECIO0XHBIMH CXEMaMHM, IHarpaMMaMu, WHOMN
rpaduKoi U UX KOMOWHAIUSAMU;

OLICHHMBATh HAJEKHOCTh MH(OPMALIUU 10 KPUTEPUSIM, MPEIIOKEHHBIM yUUTEIEM
Wi cHOpMYITMPOBAHHBIM CaMOCTOSITENIBHO;

3¢ (PEeKTUBHO 3alTIOMUHATH U CUCTEMATU3UPOBATH HHPOPMALIUIO.
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KomMMmyHuKaTHBHBIE YHUBeEpPCAJbHbIE y4eOHbIe HeilcTBHUS
OOmenmne:

COTIOCTABJISATh CBOU CYXKJCHHS C CYXKIACHUAMH JIPYyTUX YYaCTHUKOB JUajIora,
OoOHapYyKHUBaTh Pa3IMINE U CXOJICTBO MO3UITHH;

nyOJIMYHO TMPEJICTABIATh PE3yJIbTaThl BBIIIOJIHEHHOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHMUS, IPOEKTA);

CaMOCTOSITEIIbHO BBIOMPATh (POpMAT BHICTYIUICHUS C YUETOM 3a7a4 MPE3CHTAIUN U
O0COOEHHOCTEH ay/IUTOPUH U B COOTBETCTBUH C HUM COCTABJISITh YCTHBIC M TMCHMECHHBIC
TEKCThI C HCTI0JIb30BAHUEM HJLTFOCTPATHBHBIX MaTEpHAJIOB.

CoBMmecTHas1 1eITEJIbHOCTD (COTPYIHUYECTBO):

IOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHHOW M MHAUBUAYAIbHON paOOThI
IpU PELICHUN KOHKPETHOU MpOOJIEMBbI, B TOM YHCIIE MPU CO3JaHUN WH(OPMALIMOHHOTO
MPOYKTA;

OPUHUMATh L€Jb COBMECTHOM MH()OPMALMOHHOW JEATEIBHOCTH IO cOOpy,
oOpaboTke, nepenaue, GopmManu3aluy UHPOPMaUHU, KOJUIEKTUBHO CTPOUTH JEHCTBUS
no e€ JOOCTMKEHHUIO: pacHpeleNsiTh pPOJM, JOrOBapUBAThHCS, OOCYXXKJaTh IpoLEcC U
pe3yabTaT COBMECTHOM pabOTHI;

BBIMOJHATH CBOIO YacTh paboThl ¢ HHpopmanued wuau UHGPOPMAIMOHHBIM
IPOIYKTOM, JOCTHras KadyeCTBEHHOI'O pe3yJibTaTa II0 CBOEMY HAIIPaBICHUIO U
KOOPJMHUPYsI CBOM IEUCTBUS C IPYTUMHU WICHAMHU KOMaH/bL;

OLICHMBATh KAa4yeCTBO CBOEro  BKjJIaga B oOmmd  MHGOpPMAIMOHHBIN
OPOAYKT IO KPUTEPHUSIM, CAMOCTOSITENBHO C(POPMYJIMPOBAHHBIM  YYaCTHHUKAMU
B3aUMOICUCTBUS;

CPaBHUBATH PE3YyJIbTAThl C UCXOJHOM 3aJadyei M BKJIAJ Ka)KIOr0 YICHAa KOMaHIbI
B JIOCTHIJKEHUE pe3yJIbTaTOB, pa3leyisiTb c(epy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCThH K MTPEAOCTABIECHUIO OTYETA MEepe]] TPYIION.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusanus:

BBISBIIATH B JKW3HCHHBIX M YYEOHBIX CHTYyaIlUsAX MPOOJIEMBbI, TpeOyromme
pEIICHMS;

OPUEHTHUPOBAThCS B  PA3NIMUHBIX  TOAXOJAaX K  NPHUHATHIO  PEHICHUM
(MHIMBUAYATBHOC MPUHATHE PEIICHUH, PUHATHE PEIICHUH B TPYIIIIE);

CaMOCTOSITENIbHO COCTaBIIATh aJTOPUTM pEIICHHs] 3afadud (MU €ro 4acTh),
BBIOMpaTh CHOCOO pemieHUs y4eOHOW 3amaul ¢ y4ETOM HMEIOIIUXCS PECYPCOB
1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh Mpe/IjaraéMble BAPUAHTHI PEIICHU;

COCTABJISITH IJIaH JICHCTBHH (TUTaH peasiu3allii HAMEUCHHOTO aJITOPUTMA PEIIICHU),
KOPPEKTUPOBATh MPEJIOKEHHBIN QJITOPUTM € YYETOM  TOJTYYEHUS HOBBIX 3HAHUUN
00 U3ydaeMoM 00BEKTE;

Jenath BBHIOOp B YCIOBHSIX TMPOTUBOpEeUrMBOW wuHpoOpManuu ©  OpaTh
OTBETCTBEHHOCTH 32 PEIICHHE.
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CaMOKOHTPOJIb (pediexcusi):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIIUH U peIICKCHH;

JlaBaTh OIICHKY CUTYalluu U TpeJijiarath 1jiaH e€ N3MEHEHHUS,;

YUUTBIBATh KOHTEKCT W MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH
Ipy  pemieHud ydeOHOW 3ajaum, aJanTUpPOBaTh pEHIeHHEe K  MEHSIONTUMCS
00CTOSITEILCTBAM;

OOBSCHATH IPUYHHBI JOCTHXKEHUS (HemoCTUKEHUS) pe3ynbTaToB
WH)OPMAITMOHHONW NIeATEeILHOCTH, JaBaTh OICHKY NPHOOPETEHHOMY OIBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MTPOU3OIIE/IICH CUTYyallUU;

BHOCHUTh KOPPEKTHUBHI B JIEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
M3MEHUBIINXCS CUTYaIlu, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yibTaTa LIEJU U YCIOBUSIM.

3MOIII/IOHaJILHI>Iﬁ HHTCJJICKT:
CTaBUTH ceOs HA MeECTO APyroro 4cJIOBCKa, IMOHHMMAaTb MOTHBbBI WM HaMCPCHH

APYroro,

IIpunsiTue cedst M APyrux:
OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATh BCE BOKPYI JaXK€ B YCIOBHUAX
OTKPBITOT'O IOCTYTA K JIFOObIM 00bEMaM UH(POPMALIMH.

HPEIMETHBIE PE3YJIBTATDBI

K xonny oOywyenuss B / kJacce y oOyuaromerocss OyayT c(opMupoBaHbI
CIIEYIOINE YMEHHUS:

MOSICHATh Ha TPUMEpax CMBICT MOHATHH «HH(pOpMAIULy, «MHPOPMAIIMOHHBINA
mpoiecc», «oOpaboTka wuHbOpMaNMK», «XpaHeHHe HWHPOpMAIMKMY, «Iepenaya
uH(pOpMaUn»;

KOAMPOBaTh H  JEKOAUPOBATH  COOOIIEHUS TIO  3aJaHHBIM  [paBHJIAM,
JEMOHCTPUPOBaTh MOHMMAHHWE OCHOBHBIX NPUHLMUIIOB KOAMPOBaHHUS WHGOpMaLUU
pa3IUYHON MPUPOIBI (TEKCTOBOM, TpapuuecKoid, ayamo);

CpaBHMBAaTh JUIMHBI COOOIICHHWM, 3amMUCaHHBIX B pa3IUYHBIX andaBuTax,
OTIepUPOBATH EANHUIIAMU H3MEPEHUS NH()OPMALIMOHHOTO 00BEMA U CKOPOCTH TIepeIavn
JTaHHBIX;

OLICHUBATh U CPAaBHUBAThH Pa3MEpPbI TEKCTOBBIX, IPAPUUECKHUX, 3BYKOBBIX (DaiiioB U
BUJ1e0(haNIOB;

NPUBOJUTH MPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS U Iepeaadu
uH(pOpMaIiH, CPABHUBATH WX KOJUYECTBEHHBIC XapaKTEPUCTHKHY;

BBIICNISITh OCHOBHBIE JTalbl B KMCTOPUM M TIOHUMAaTh TEHICHIMHM Pa3BUTHS
KOMIBIOTEPOB U IPOTPAMMHOTO 00ECTICUeHUS;

MoJIly4yaTh U HCHOJB30BaTh HHGOPMAILMIO O XapaKTEPUCTHUKAX MEPCOHAIBHOIO
KOMIIBIOTEPAa H €ro OCHOBHBIX JJIeMEHTax (IMpOIeccop, OIepaTHBHAs TaMsTh,
JOJITOBPEMEHHAsSI TaMSTh, YCTPOICTBA BBOJA-BBIBOIA);
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COOTHOCUTh XapaKTEPUCTHUKM KOMIBIOTEpA C 3aJadyaMH, pPEIIaeMbIMH C €ro
IIOMOILBIO;

OpPUEHTHPOBATHCS B MEPAPXUUECKON CTPYKType (pailyioBol cHCTEMBI (3alHChIBAaTh
noyiHOe uMs ¢aiiia (kataiora), myTh K ¢ainy (KaTajaory) 1Mo UMEIOIEeMycsl OTMCAHUIO
(aitnoBoil CTPYKTYpbl HEKOTOPOTO MH(OPMALIMOHHOTO HOCUTETIS);

paboTaTh ¢ (aioBOil CUCTEMOM MEPCOHAIBHOIO KOMIBIOTEPA C UCIIOJIB30BAHUEM
rpaduueckoro wuHTepdeiica, a HMMEHHO: CO3[aBaTh, KOMHUPOBATh, IIEpPEMEIaTh,
NEPEUMEHOBBIBaTh, YAANATh W aApXUBUPOBATH (ailibl M KaTaJOTH, HCIOJb30BaTh
AHTUBUPYCHYIO IPOTPaAMMY;

MPEACTABISATh PE3YJIbTATBl CBOEH JEATENBHOCTH B BHUAE CTPYKTYPHUPOBAHHBIX
WUTFOCTPUPOBAHHBIX JOKYMEHTOB, MYJbTUMEIUNHBIX IIPE3CHTALIUN;

uckatb uH@opmanuio B MHTepHeTe (B TOM 4YHCle, MO KIIOUEBBIM CIIOBaM,
N0 M300paKEHMI0), KPUTUUYECKU OTHOCUTHCA K HAWJEHHOW MH(pOpMAIUH, OCO3HABAs
OIMAaCHOCTh JJIs JINYHOCTU U OOIECTBAa pacHpOCTPaHEHUs BPEJOHOCHOW MH(pOpMaIuH,
B TOM YHCJIE€ IKCTPEMUCTCKOIO U TEPPOPUCTHUUECKOTO XapaKTepa;

OHUMATh CTPYKTYpY aJpecoB BEO-PeCypCOB;

HCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUN;

coOmonath TpeOoBaHHUS O€30MAaCHOM HJKCIUTyaTallud TEXHUYECKUX CPEICTB
UH(POPMAILIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUHM, COOMIOAATh CETEBOM ITHKET,
0a30Bble HOPMbI HMH()OPMALMOHHOW 3TUKM M IpaBa IpH padoTe ¢ NPHIOKEHUSIMU
Ha JII0OBIX yCTpoicTBax U B MHTepHeTe, BRIOMpaTh Oe30nacHble CTPATErUH MOBEICHUS
B CETH;

MPUMEHATh  METOAbl  MNPO(QUIAKTUKHA  HEraTUBHOTO  BIMSHUS  CPEJCTB
MH(GOPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI HA 3I0pPOBbE MOJIb30BATEIS.

K xoniy oOydyenuss B 8 kiacce y oOyuaromerocss OyayT c(opMupoBaHbI
CJIEIYIOLIME YMEHUS:

MOSICHATh Ha MPUMEpax pasiudus MEXIy MO3UIMOHHBIMH M HEMO3WIIHMOHHBIMU
CUCTEMaMU CUYHCIICHUS,

3alMChIBATh U CPaBHUBATH 1iesbie ynuciaa ot 0 10 1024 B pa3nuyHbIX MO3UIIMOHHBIX
crcTeMax CUUCIIeHUs (C oCHOBaHUsAMH 2, 8, 16), BBINOIHATE apu(hMETHUECKUE OTICpaIiN
HaJl HUMU;

pacKpbIBaTh CMBICI TIOHSITHA «BBICKA3bIBAHUEY», <«JIOTHYECKAs OMepaIus»,
«JTIOTUYECKOE BBIPAKEHUE,

3aMUChIBaTh  JIOTUUECKHE BBIPAXKEHUS C  HCIOJIB30BAHHEM  JU3BIOHKIINH,
KOHBIOHKIIUM W OTPHUIIAHUS, ONPEACIATh WCTHHHOCTH JIOTHUYECKUX BBIPAKCHUMN, €CITU
W3BECTHBI 3HAYCHUS WCTUHHOCTH BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOJHIIBI
WCTUHHOCTH JIJIsl IOTHYECKUX BBIPAKCHUMH;

pPacKpbIBaTh CMBICT TOHSATHH «HUCTIOJHHUTEBY, «AITOPUTM», «IPOrpaMMa,
MOHUMAsT PA3HUILy MEXAY YHOTpeOJICHHEM OSTHUX TEPMUHOB B OOBIIEHHOW peun u
B UH(OpPMATHKE;
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OIMCHIBATh AJITOPUTM PEIICHUS 3a/Ja4d PA3IMYHBIMHA CIIOCOOAMHU, B TOM YHCIIE
B BUJIC OJIOK-CXEMBI;

COCTaBJISITh, BHITIOJIHATh BPYYHYIO M Ha KOMITBIOTEPE HECIIOKHBIC alTOPUTMBI
C WCIIOJIH30BAaHUEM BETBJICHU W ITUKJIOB JIJIS YIIPABJICHUS HCIIOJTHUTEIISIMY, TAKHMH KakK
Po6oT, Uepenarmika, UepTéxHuK;

UCIIOJIb30BaTh KOHCTAHTHI W TICPEMEHHBIC PA3JIMYHBIX THIIOB (YUCIIOBBIX,
JIOTUYECKHUX, CHMBOJIBHBIX), a TakKe COJACp)Kallde WX BBIPAXKCHHS, HCIOIh30BATh
orepaTop NMPUCBAaNBAHUS;

UCTIONB30BaTh MPH Pa3pabOTKe MporpaMM JIOTHYECKUE 3HAYCHHS, OIEpaluu
Y BBIPQKCHHSI C HUMU;

aHAJIM3UPOBATh IPEIJIOKEHHBIC AJITOPUTMBI, B TOM YHCJIC OINPEACIATh, KaKue
PE3yNIbTaThl BOBMOXKHBI TIPU 33IAHHOM MHOYKECTBE MUCXOJHBIX 3HAUCHU;

CO3/1aBaTh W OTJIAKUBATH MPOTPAMMBbl Ha OJHOM M3 SI3BIKOB IPOTPaMMHPOBAHUS
(Python, C++, ITackainb, Java, C#, IlIkoabHBIA AJITOPUTMHYCCKHIA SI3BIK), pean3yomue
HECJIO)KHBIE aJITOPUTMBI OOpaOOTKH YHUCIIOBBIX JAHHBIX C HMCIIOJIb30BAHHEM ITUKIIOB U
BETBJICHUI, B TOM YHCJIC PeaHM3yOIIUe IMPOBEPKY JACIMMOCTH OJHOTO IEJIOr0 YHCia
Ha Jpyroe, IMPOBEPKY HATypaJbHOIO 4YHCIAa Ha IPOCTOTY, BBIACICHUA MH(pP
U3 HATYPaJIBHOTO YHCIIA.

K xoniy oOydyenuss B 9 kiacce y oOyuaromerocsi OyayT c(opMupoBaHbI
CJIEIYIOLIUE YMEHUS:

pa3buBaTh 3aJayd  Ha [OJ3aJauyd, COCTaBJATb, BBIIOJHATH BPYUYHYIO
U Ha KOMIBIOTEPE HECIIOKHBIE aJTOPUTMBbI C UCIOJIb30BAHUEM BETBJIEHUM, IIUKIOB H
BCIIOMOTATEIbHBIX AJITOPUTMOB JIsl YIIPABIECHUS UCIOJHUTEISIMU, TAKUMU Kak PoOoT,
Yepenamka, YepTéxxHUK;

COCTaBIISITh M OTJQXKHBATH IPOrPAMMBbl, PEANTMU3YIOIIUE THUIIOBbIE AJITOPUTMbI
00pabOTKM YHCIOBBIX MOCIEI0BATEIBHOCTEW WJIM OJIHOMEPHBIX YHUCIOBBIX MAaCCHBOB
(MOMCK MakKCMMYMOB, MUHUMYMOB, CYMMBbI WJIM KOJUYECTBA 3JEMEHTOB C 3aJaHHBIMU
CBOMCTBaMHU) Ha OJAHOM M3 s3bIKOB TporpammupoBanus (Python, C++, Ilackans, Java,
C#, HIkonpHBIN ANropuTMHYecKuil SI3bIK);

pacKpbIBaTh CMBICI MOHITHH «MOJIEIb», «MOJIECIUPOBAHUE», OINpPEAESATh BUIbI
MOJIeJIel, OLEHMBATh AaJEKBATHOCTb MOJIETU MOJCIHPYEMOMY OOBEKTY U IEJSIM
MOJIEJINPOBAHMS;

UCIIONIb30BaTh Trpadpl M JEpeBbsl Ui MOJEIMPOBAHUS CHCTEM CETEBOMU
U UEPAPXUYECKOMN CTPYKTYpbl, HAXOUTh KpaTyalinii myTh B rpade;

BBIOMpATh CHOCOO TMPEACTABICHHUS JAaHHBIX B COOTBETCTBUU C TMOCTaBJIEHHOMN
3ajayedt  (TabnMibl, CXeMbl, TIpaduku, OUarpaMmbl) C  MCIHOJIb30BAaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOJMLBI 11 00pabOTKU, aHaIM3a U BU3YyaJU3alUH
YHUCIIOBBIX JAHHBIX, B TOM UHCJE€ C BbIJCJIEHHEM Juana3oHa TaOIuIbl |
yHOPSAI0YUBAHUEM (COPTUPOBKOI) €0 3JIEMEHTOB;

19



denepanpHas padboyas nporpamma | Madopmatuka. 7-9 kimaccel (0a30BBIH YPOBEHB)

CO3/1aBaTh U TPUMEHATh B JJIEKTPOHHBIX Tabimuuax (opmysnsl A pacdy€ToB
C UCIIOJIb30BAHUEM BCTPOCHHBIX apU(PMETUUECKUX PYHKIMHA (CyMMHUPOBAHUE U MOJICUET
3HAYCHUM, OTBEYAIOIIMX 3aJlaHHOMY YCIIOBUIO, CpelHee apu(pMETHUECKOoe, IMOHCK
MaKCUMaJIbHOTO M MHMHUMAQJIBHOTO 3HAYEHUs), aOCOJIOTHON, OTHOCHTEIBLHOM,
CMELIaHHOW aJipecanuu;

UCIOJIb30BaTh 3JIEKTPOHHBIE TAOIUIIBI JIs1 YUCICHHOTO MOJIETMPOBAHUS B IPOCTHIX
3aJlayax U3 pa3HbIX MPEIMETHBIX 00JacTeH;

UCII0JIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM quCIIe
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJAYHbIE XPAHWIMIIA JaHHBIX, OHJIAWH-IIPOrPaMMBI
(TekcToBble U TpaduyecKHe peaaKTOpbl, CpeAbl pa3paboTku)) B y4eOHOU U
IIOBCEHEBHOM IESTEIIBHOCTH;

MPUBOIUTH MPUMEPBI UCIOIB30BaHUs T€OMH(POPMAIIMOHHBIX CEPBHUCOB, CEPBUCOB
rOCy/IlapCTBEHHBIX YyCIyr, 00pa3oBaTeibHBIX cepBUCOB MHTepHera B ydeOHOM U
MMOBCEIHEBHOM ACSITEIILHOCTH;

UCIIOJIB30BaTh PA3JIMYHBIE CPEACTBA 3AIIUTHI OT BPEJOHOCHOIO MPOrPaMMHOIO
oOecrieueHus1, 3aluulaTh MNEPCOHAIBHYI0 HH(GOPMALMIO OT HECAaHKIMOHHUPOBAHHOIO
JOCTya U €ro MOCIEACTBUM (pasriialieHusi, MOAMEHbI, yTpaTbhl AAHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTHYECKUX U COLUATBHO-TICUXOJIOTMYECKUX ACTIEKTOB UCIOJIb30BaHUS
cetu HTepHeT (ceTeBasi aHOHUMHOCTb, LIMPPOBOM CJeNl, ayTEHTUYHOCTh CYOBEKTOB U
peCypcoB, OIIaCHOCTh BPEIOHOCHOTO KOJIA);

pacno3HaBaTh MOMBITKM M IPEAyNpeXIaTh BOBJICUEHHUE ce€0s U OKpYKaroLuX
B JIECTPYKTHUBHBIE U KpHUMHUHaJbHbIE (POPMBI CETEBOM AKTUBHOCTH (B TOM 4HCIIE
K1OepOyJUIMHT, (DUILIUHT).
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v

7 KIIACC
Haumenosaunue
No KomnuuecTtBo OCHOBHEIE BUABI I€ITEIILHOCTHA
pa3/iesioB U TeEM [IporpammHoOe coaepkanue
/11 4acoB 00yJarommxcs

y4eOHOTrO0 npeaMeTa

Pa3nen 1. HudpoBas rpamoTHOCTH

1.1

Kommbrorep —
YHUBEPCAIbHOE
YCTPOMCTBO 00OpabOTKHU
JTAHHBIX

2

KomnreroTep — yHHBEpCaabpHOE
BBIYUCIIUTEILHOE YCTPOMCTBO,
paboTaroiiiee 1o nmporpamme.

Turbl KOMIIBIOTEPOB: IEPCOHATBHBIC
KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMIIBIOTEPHI.
MoOusbHbIE YCTPOKCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMITBIOTEPA U
ux HazHayeHue. [Ipoueccop.
OnepatuBHas U 1OJATOBPEMEHHAS
IaMsATh. Y CTPOKMCTBA BBOJA U BBIBOJA.
CeHcopHBIN BBOJI, TaTYNKH MOOUITBHBIX
YCTPOUCTB, Cpe/ICTBA OUOMETPUUECKOM
ayTeHTU(UKALIIH.

Uctopus pa3BuTHS KOMIBIOTEPOB U
IPOrPaMMHOTO 00ECTICUCHUS.
[TokoJsieHNsE KOMIIBIOTEPOB.
CoBpeMeHHbIE TeHACHIIUN Pa3BUTHUS
KOMIBIOTEPOB. CyNepKOMITbIOTEPHI.

PaCKpBIBaTB CMBICJI U3YIaCMBIX TIOHSITUH.

AHanu3upoBaTh yCTpOHCTBA
KOMITBIOTEPA C TOYKH 3PEHHUS
OpraHu3alMy MPoLEeIyp BBOJA,
XpaHeHus1, 00pabOTKH, BEIBOIA U
nepenayu nHGOPMaIIHH.
AHaM3upoBaTh HHPOPMALIUIO
(cUrHaJIbl 0 TOTOBHOCTHU U HETIONAJIKE)
IPU BKJIIOYEHUU KOMIIBIOTEPA.
N3yuats nndopmarmio

0 XapaKTepUCTUKaX KOMIIbIOTEPA.
HccnenoBats HCTOPUIO pa3BUTHUSA
KOMITBIOTEPOB U IPOrPAMMHOTO
oOecrieueHus, COBpeMEHHbIE TEHACHIINU
pa3BUTHS KOMIIBIOTEPOB U
CYNEpKOMIIbIOTEPOB.

OO6cyxnath mpaBuiia TEXHUKU
0€e301acHOCTH U MTpaBUiI padOThI

Ha KOMIIBIOTEpE.
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[TapannenbHble BEIYUCIECHUS.
[IepcoHanbHbBIN KOMIIBIOTED.
[Ipoueccop u ero xapakTepUuCTUKH
(TakTOBAs 4YACTOTA, PA3PSIAHOCTD).
OnepatuBHas MaMSATh.
JlonroBpeMeHHas amsaTh. Y CTpOKUCTBA
BBOJIa ¥ BbIBOJIa. OOBEM XpaHUMBIX
JTAHHBIX (ONepaTUBHAS MMAMSTh
KOMIIBIOTEPA, KECTKUN U
TBEPAOTEIIBHBIN TUCK, TOCTOSHHAS
naMATh cMapT(OHA) U CKOPOCTh
JOCTyIa JJIsl pa3JINYHbIX BUJIOB
HOCHUTEJIEH.

TexHuka 6€30MaCHOCTH U MpaBUiIa
paboThI HA KOMITBIOTEPE

Hpakmuueckue pabomor*:
1. Bxarouenue komnvlomepa u nouyyenue
uUHopmayuu o e2o XxapaKxmepucmuKax

1.2 | [IporpaMMebI 1 JaHHBIE

[IporpammHuoe obecrnieueHue
komnbrotepa. [IpuknagHoe
IPOrpaMMHOE 0OecIiedeHHE.
CucreMHOE TPOrpaMMHOE
obecneuenue. Crucremsl
nporpammupoBanus. [IpaBoBas oxpana
nporpaMM M JaHHbIX. becruatheie u
YCIIOBHO-0ECTIATHBIE POTPAMMBI.
CBo0O01HOE IPOrpaMMHOE
oOecrieueHue.

PackpbIBaTh CMBICH H3yd4aeMbIX
TTOHSTHM.

N3ydars BOmpoCkl NpaBOBOM OXPaHbI
MPOrPaMM U TaHHBIX.

OnpenensTe TporpaMMHbIE CPEACTBA,
HEO0OXOIUMBIC TSI OCYIIECTBICHUS
MH()OPMAIIMOHHBIX TTPOLIECCOB

MIpY PELICHUM 3a/1a4.

OrnpenensiTb OCHOBHBIE XapaKTEPUCTUKH
OIEPAIIMOHHON CUCTEMBI.

! TMpennaraemplii B IporpaMmme 1o MHPOPMATUKE TIEPEYEHD PAKTHYECKUX PAbOT HOCHT PEKOMEHIATENBHBIN XapaKTep.
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@daiinpl 1 Nanku (KaTajaoru).
[TpunIMIB TOCTpOEHUs (altIoBbIX
cucteM. [lomHoe nms daiina (mankm).
[Tyts k Qaitny (manke). Pabora

¢ (paitmamu 1 KaTajgoramu CpeiCTBaMu
ONEpPaLMOHHON CUCTEMBI: CO3JJaHUE,
KOIUPOBAHUE, EPEMEILIECHUE,
NEepEeUMEHOBAHUE U yJaleHue pailioB
Y Manok (karanoros). Tumsl (aityios.
CaoiicTBa (aitnoB. XapaKkTepHble
pasMepsl (aitioB pa3TuYHBIX THUIIOB
(cTpaHuIla TEKCTA, DJIEKTPOHHASI KHUTA,
dboTorpadusi, 3anuck NEeCHH,
BUJICOKJIUTI, TIOJTHOMETPAKHBINA (PUITBEM).
ApxuBanus gaHHbiX. Mcnosnb3zoBanue
IIPOrpamMM-apXuBaToOpoB. DaiIOBBIN
menepkep. [louck daiinos cpencreamu
OTNEPALIMIOHHON CHUCTEMBI.
KoMmmbroTepHsie BUPYCBI U APYTHE
BPEIAOHOCHBIE ITporpammel. [Iporpammel
JUTSL 3aLIUTBI OT BUPYCOB

OnepupoBaTh KOMITBIOTEPHBIMH
nH()OPMAITMOHHBIMU 00BEKTAMU

B HaIISIIHO-TpaduueckoM

uHTepdetice.

BhINoHATE OCHOBHBIE ONIEpALIUU

¢ ¢aiiamMu U aTKaMH.

OuenuBath pa3mepsl Gaisos,
MIOJITOTOBJICHHBIX C UCITOIh30BAaHUEM
Pa3IMYHBIX YCTPONCTB BBOJIA
uHdopmaIuu (KJ1aBUaTypbl, CKaHepa,
MUKpO(OHa, (POTOKaAMEDHI,
BUJICOKAMEPHI).

Hcrnonp30BaTh MpOrpaMMbI-apXHBATOPHI.
Ocy1iecTBIAThH 3alIUTY HHPOPMALIUH

OT KOMITBIOTEPHBIX BUPYCOB C TIOMOIIHIO
AHTUBHUPYCHBIX TIPOTPAMM.
[TnanupoBaTh U CO371aBATh JIMUHOE
uH(OPMAITMOHHOE TTPOCTPAHCTBO.
Ilpakmuueckue pabomot:

1. Buinonnenue ocHo8HbIX Onepayuli

¢ atinamu u nankamu.

2. CpasneHue pasmepos meKkcmoaulXx,
epaghureckux, 36yK08biX U 8U0e0hatiios.
3. U3yuenue snemenmos unmepghetica
UCNOIb3YEeMOU ONEPAYUOHHOU CUCTNEMDI.
4. Ucnonvzosanue npocpammoi-
apxusamopa.
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5. 3awyuma ungopmayuu
0M KOMNBbIOMEPHBIX BUPYCO8 C NOMOUbIO
AHMUBUPYCHBIX NPOSPAMM

1.3. | KomneiotepHslie cetu 2 O6benuHeHe KOMITBIOTEPOB B CETh. PackpbIBaTh CMBICIT U3yYaE€MBbIX TOHSATUH.
Cetp UnTepuer. Beb-cTpanuna, OcymiecTBIATh NOUCK UH(DOpPMALIUU
BeO-caiiT. CTpyKTypa aJapecoB IO KJIFOUEBBIM CJIOBaM U
BeO-pecypcoB. bpaysep. [louckoBsie 0 N300paKEHHUIO.
cuctemsl. [lonck nadopmannu [IpoBepsTh 10OCTOBEPHOCTH HH(OPMALIHH,
10 KJIFOYEBBIM CJIOBaM U HaljieHHO! B ceTn VIHTEpHeT.
1o n300pakeHuto. JloCToBepHOCTH BoccranaBnuBath agpec BeO- pecypca
nH(pOpManuu, NOJIy4eHHOU U3 UMeronmxcs (parMeHTOB.
u3 NurepHera. OcCylIecTBIATh B3aUMOACHCTBUE
CoBpeMeHHbIE CEpBUCHI UHTEPHET- IOCPEJCTBOM 3JIEKTPOHHOM ITOYTHI,
KOMMYHUKAIIHI. BUJ1€0-KOH(EPEHI[-CBS3H.
CereBoii 3TUKET, 0230BbIE HOPMBI N3yuarh ceTeBOM ITUKET.
UH(OPMAIMOHHOW STUKHU U IIpaBa UccnengoBats cTpaTeruu 6€300acHOrO
npu pabote B Iutepuere. CtpaTeruu noseneHus B luTepHere
6e3onacHoro noseaeHust B Untepuere | Ilpakmuueckue pabomot.
1. Ilouck ungpopmayuu no Knouesvim
C108aM U NO U300PAHCEHUIO.
2. Ucnonvzosanue cepsucos unmepHem-
KOMMYHUKayuu
Wroro o pazgeny 8

Pa3nen 2. TeopeTruueckue 0CHOBBI HH(POPMATHKH

2.1

Nudopmanus u
UHPOPMAIMOHHBIC
MIPOLIECCHI

2

Nudopmarus — 0THO U3 OCHOBHBIX
MOHATHUM COBPEMEHHOW HAYKHU.
Nudopmanus kak cBeaeHus,

PackpbIBaTh CMBICH H3y4aeMbIX ITOHATHH.
OuenuBath HHGOPMAITHIO C TIO3UIIUM €€
CBOWCTB (aKTyaJIbHOCTb, JOCTOBEPHOCTb,
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MpeAHa3HAYEHHBIE JJI1 BOCIPUSITHS
YeJI0BEKOM, M HH(OpMALIHS KaK
JaHHbIE, KOTOPHIE MOTYT OBITh
00paboTaHbl aBTOMaTU3UPOBAHHOM
CHUCTEMOM.

JIMCKpETHOCTh JaHHBIX. BO3MOXKHOCTH
OMKCaHUs HEMPEPHIBHBIX 0OBEKTOB U
IIPOLIECCOB C OMOIIBIO TUCKPETHBIX
JTAHHBIX.

NudopmanmonHbie nporecch —
IIPOLIECCHI, CBSI3AHHBIE C XPAHEHHEM,
npeoOpa3oBaHUEM U Iepeadeii JTaHHBIX

MOJTHOTA U JIp.).

N3y4ath BO3MOXHOCTb OITHCAHUS
HETPEPBIBHBIX O0BEKTOB U TIPOIIECCOB
C IMIOMOIIBIO TUCKPETHBIX JTaHHBIX.
Brigensats nHpopMamoHHy0
COCTaBIISIOIIYIO MTPOIIECCOB

B OMOJIOTHYECKUX, TEXHHUECKUX U
COIMATILHBIX CHCTEMaX.

OreHUBATh YHCIIOBBIC MTApaMETPhI
UH(OPMAITMOHHBIX MPOIIECCOB (00BEM
aMsTH, HEOOXOIUMOM TSI XpaHCHHUS
UHPOPMAITUH; CKOPOCThH IepeIadn

2.2

[Ipencrasnenue
uHbopMaIuu

CumBon. Andaput. MomHOCTh
andasura. PazHooOpa3ue sS3bIKOB U
angaButoB. EcTecTBeHHbIE U
dbopmanbHbIe SI3bIKU. AJIPaBUT TEKCTOB
Ha PYCCKOM f3bIKE. /[BOMYHBIN
angasut. KoamdecTBo BCEBO3MOXKHBIX
CJI0B (KOAOBBIX KOMOMHAITW)
(UKCHUPOBAHHOM JJIMHBI B JBOMYHOM
andasute. [IpeodpazoBanue 100010
andasuta Kk 1BoMuHOMY. KonmuectBo
Pa3IUYHBIX CJIOB (PUKCHPOBAHHOM
JUTMHBI B ajihaBUTE ONpeieIEHHON
MOITHOCTH.

KonupoBanue cMMBOJIOB OJTHOTO
angaBuTa C MTOMOIIHIO0 KOJOBBIX CJIOB

PackpbIBaTh CMBIC H3y4aeMbIX ITOHATHH.
[TpuBOIUTH IPUMEPHI KOAUPOBAHUS

C UCIOJIb30BAHUEM PA3JIUUHBIX
an(paBUTOB, BCTPEUAIOIIUXCS B KU3HU.
KonupoBats u gexoaupoBaTh COOOIICHUS
110 U3BECTHBIM MIPaBUJIaM KOJAUPOBAHUS.
OrnpenensiTe KOJIMYECTBO PA3IMUYHBIX
CHMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOJIMPOBAHBI C IOMOIIBIO IBOMYHOTO
Ko71a GUKCUPOBAHHOM JJTUHBI
(pa3psaAHOCTH).

Ornpenensite pa3psaIHOCTb JBOUYHOTO
KOJ1a, HEOOXOMMOTO JJIsl KOJTUPOBAHUS
BCEX CUMBOJIOB ajiaBUTa 3a/IaHHOMN
MOITHOCTH.
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B IpyroMm ajipaBUTE, KOJI0Bas TabIUIIA,
JNEKOJAUPOBAHHUE.

JIBonunsblii koa. [IpencraBienue
JTAHHBIX B KOMITBIOTEPE KaK TEKCTOB

B IBOMYHOM aji(haBuTE.

NudopmarmonHbiii 00bEM TaHHBIX.
bur — MuanManpHasa eqUHALIA

KOJIM4YecTBa MH(POPMAILIUU — JIBOMYHBIN
paspsia. Enunuiibl uamMepenus
uH(pOpPMAITMOHHOTO 00BEMA JTAHHBIX.
bur, 6aitT, kuI0OalT, METa0aMT,
ruradamr.

CKOpOoCTh TIepeiauu JaHHBIX. EquHuIIbI
CKOPOCTH Tiepeaaun JaHHBIX.
Koauposanue TekctoB. PaBHOMEpHBIN
ko11. HepaBHomepHsbiil koa. KoaupoBka
ASCII. BocbMHUOUTHBIE KOAUPOBKH.
[Tonsitue o koguposkax UNICODE.
JlekoiupoBaHue COOOIICHUI

C UCIIOJIb30BAaHUEM PAaBHOMEPHOTO U
HEPaBHOMEPHOTO KOJIa.
Nudopmarmonnsiii 00bEM TEKCTA.
Hckaxxenne nHpopMaluu npu
nepenaye.

Ob6miee peAcTaBiIeHHUE O IUPPOBOM
IPEICTABIICHUN ayTMOBU3YaJIbHBIX U
JIPYTUX HEMPEPHIBHBIX JAHHBIX.

[ToacunuThIBaTH KOJTUYECTBO TEKCTOB
JAHHOW JITMHBI B TAaHHOM andaBuTe.
OnepupoBaTh SAUHUIIAMA U3MEPEHUS
KoJimyecTBa uHbopmaiuu (OuT, 6auT,
KIJIO0AWT, MerabanT, rurabaiT) u
CKOPOCTH TIepeiadnl JaHHBIX.
KoaupoBaTs 1 1eKoAMpOBaTh TEKCTOBYIO
UHGOPMAITUIO C UCTIOJIE30BaHUEM
KOJIOBBIX TaOJIHII.

Boruucnsate nHGOpMALMOHHBINA 00BEM
TEKCTa B 3a/IaHHON KOJUPOBKE.
OuennBath HHPOPMALIMOHHBIA 00BEM
rpaUIeCKUX JTaHHBIX ISl pACTPOBOTO
U300pAKEHHUS.

Onpenensatb 00bEM MaMsITH,
HEOOXOUMBIN JJI TIPEICTABICHUS U
XpaHEeHHs 3BYKOBOTO (paitia
Ilpakmuueckue padomot:

1. Onpeodenenue xooa cumsona 8 pazuwvix
KOOUPOBKAX 8 MEKCMOBOM Npoyeccope.
2. Onpeodenenue Kkooa yeema 8 naiumpe
RGB 6 epaguueckom peoaxmope.

3. CoxpaneHnue pacmpogo2o
epaguueckoeo u306paicerus 8 pazHvlx
¢dopmamax.

4. 3anucwe 36yK08bixX hatinos

C PA3TUYHBIM KAYeCMEOM 36YUaHUS
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Koauposanue uera. [{BeToBbIE
mozenu. Monens RGB. I'mybuna
Koxuposanus. [lamutpa.

PacTtpoBoe 1 BEKTOpHOE TPEACTABICHHE
nzoopaxenui. [Tukcens. OneHka
uH(pOpMaIIMOHHOTO 00bEMa
rpaguuecKux JaHHBIX JIJIsl pACTPOBOTO
M300paKEeHUs.

Konuposanue 3Byka. Pa3psigHOCTh 1
yacToTa 3anucu. KoinuecTBo kaHaI0B
3aIUCH.

OneHka KOJTUYECTBEHHBIX TAPaMETPOB,
CBSI3aHHBIX C MPEJICTABIICHUEM U
XpaHEHHEM 3BYKOBBIX (hailJioB

(21yOUHOU KOOUPOBAHUS U YACMOMOLL
ouckpemuzayuu)

Hroro no pazneny

11

Pa3nen 3. UndopManumoHHbIe TEXHOJIOTHH

3.1

TeKcToBbIE TOKYMEHTHI

6

TekcToBbIE TOKYMEHTHI U UX
CTPYKTYpPHBIE 2JIEMEHTHI (CTpaHULIA,
a03ail, CTpoKa, CJIOBO, CHMBOJI).
TeKCTOBBIN MPOLECCOP — UHCTPYMEHT
CO3J[aHusl, peJTaKTUPOBAHUS U
dbopmatupoBanus TekctoB. [IpaBuna
Habopa Tekcra. PenaktupoBaHue
Tekcta. CoiicTBa cuMBOJIOB. Ipudr.
Tunel wpudToB (pyOaeHsble,

C 3aceYKaMH, MOHOIIIUPUHHBIE).
[TonyxxupHOE M KypCUBHOE Hau€pTaHUE.

PackpsIBaTh CMBICH H3y4aeMbIX TOHATHM.
AHaIM3UPOBaTh NOJIb30BATEIbCKUN
UHTEp(Eeic TPUMEHIEMOTO
IPOTrPaAMMHOTO CPEICTBA B paboTe

C TEKCTOBBIMU JOKYMEHTaMH.
Ornpenensite yCIOBUS U BO3MOKHOCTH
IIPUMEHEHUS TPOTPAMMHOTO CPEACTBA
JUTsl pelIeHUs! TUIOBBIX 3aj]a4 B padboTe
C TEKCTOBBIMHU JOKYMEHTaMH.
BrisBisTh 00111€€ 1 pa3Indns B pa3HBIX
MPOrpaMMHBIX IPOJIYKTAX,
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CgoiicTBa a03a1ieB: TPAHMIIBI, A03aITHBIHI
OTCTYII, UHTEPBaJ, BEIpABHUBAHUE.
[Tapametpsl cTpanuiibl. CTUIEBOE
dbopmaTupoBaHue.

CrpyktypupoBaHue HHOOPMaIIUH

C MIOMOIILIO CIUCKOB M TaOJIMII.
MHoroypoBHeBbIe criicKu. JloOaBieHNE
Ta0JIUI B TEKCTOBBIE JOKYMEHTHI.
BcraBka nzo0paxeHuil B TEKCTOBBIC
TOKyMeHThl. O0TeKaHue n300paKeHHI
TEKCTOM. BKJII0OUEHHE B TEKCTOBBIM
JOKYMEHT uarpamm, GopMyii,
HyMEpaIuy CTPaHUIl, KOJIOHTUTYJIOB,
CCBUIOK M JAPYTUX JIEMEHTOB.
IIpoBepka nmpaBonucanusi. PaccranoBka
MEPEHOCOB. [ 0JI0OCOBOI BBOJT TEKCTA.
Onruyeckoe pacno3HaBaHUE TEKCTA.
KomrbrotepHsliil nepeBo.
Ucnonb3oBanue cepBucos MHTEpHETE
1151 00pabOTKH TEKCTa

peIHA3HAYCHHBIX JIJIS PEIICHUS OJTHOTO
KJlacca 3a71a4 B paboTe ¢ TEKCTOBBIMU
JIOKyMEHTaMH.

Co3naBaTh U peIaKTUPOBATH TEKCTOBHIE
JIOKYMEHTBI TTOCPEICTBOM
KBIM(DUIIMPOBAHHOTO KJIaBUATYPHOTO
MTUChMa C UCIIOJIb30BaHUEM 0A30BBIX
CPEIICTB TEKCTOBBIX PEAKTOPOB.
dopMaTUpOBaTh TEKCTOBBIE TOKYMEHTHI
(ycTaHaBIMBATH MapaMETPhl CTPAHUIIBI
JIOKyMEHTa; (OpMaTUPOBATH CUMBOJIBI U
a03aI1bl; BCTABIISATH KOJOHTUTYJIBI U
HOMEpa CTpaHHUII).

BceTaBnsaTs B JOKyMeHT (popMyITbI,
TaOIUIIBI, U300paKeHUS, 0DOPMIIATH
CITUCKH.

Hcrnonp30BaTh CCHUIKH ¥ IIUTHPOBAHNE
VCTOYHUKOB MPHU CO3TaHUH HA UX OCHOBE
coOCTBEHHBIX HH(GOPMAIIMOHHBIX
00BEKTOB.

Hcnonp30BaTh MHTEIUIEKTYaTbHBIE
BO3MOYKHOCTH COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB

Ilpakmuueckue pabomeut:

1. Coz0anue nebonvuiux mexcmoasvix
O0OKYMEHMO8 NOCPedCmEoM
K8ANUQDUYUPOBAHHO20 KIABUANYPHO2O
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AUCbMA C UCNONIL30BAHUEM DA308bIX
cpeocme meKcmoBsvix pedaKmopos.

2. Dopmamuposarue mexcmoabix
O00KYMeHmos (yCmaHo8Ka napamempos
CcmMpaHuybl OOKyMeHma,
Gopmamuposanue cumeonos u abzayes,
8CMABKA KOIOHMUMYI08 U HOMEPO8
cmpaHuy).

3. Bcmaska 6 dokymenm ghopmyn,
maobauy, uzobpasxiceruli, ogpopmieHue
CHUCKOB.

4. Coz0anue HebOIbUUX MEKCMOBBIX
OOKYMEHmMO8 C YUmamamu U CCblIKAMU
Ha yumupyemble UCMOYHUKU

3.2

KommnerorepHas
rpaduka

3HaKOMCTBO C rpad)MYeCKUMHU
penakTopamu. PacTpoBble pUCYHKH.
Hcnonp3oBanue rpaduueckux
IPUMHUTHBOB.

Onepaunu pelakTUPOBAHUS
rpaguueckux 00ObEKTOB, B TOM UHCIIE
1udpoBeIX (hoTorpaduii: UISMEHEHUE
pa3mepa, oOpe3ka, HOBOPOT,
OTpakeHue, paboTa ¢ 00JacTIMU
(BBIZCIIEHUE, KOTTMPOBAHKE, 3aJTMBKA
[[BETOM), KOPPEKIIHS LIBETA, IPKOCTHU U
KOHTPaCTHOCTH.

Bekropnas rpaduka.

PackpbIBaTh CMBICH U3y4aeMbIX TOHSATHIA.
AHaAJIM3UPOBATH MMOJIB30BATEIBCKUI
uHTepdeic TPUMEHSIEMOTO
IPOrpaMMHOrO CPEACTBa B paboTe

C KOMIBIOTEPHOU TpadUKoi.
OrnpenensiTb yCIOBUS U BO3MOXKHOCTH
MIPUMEHEHUS TPOTPAMMHOTO CPEICTBA
JUTsI peIieHuUsT TUTIOBBIX 3aj1a4 B paboTe

C KOMIBIOTEPHOU TpaduKoil.

BrisBisiTh o0111€€ ¥ paznuyus B pa3HbIX
MPOTrpaMMHBIX MTPOJAYKTaX,
peAHa3HAYCHHBIX JJI PEHICHUS OAHOTO
KJj1acca 3a7a4 B paboTe ¢ KOMIBIOTEPHOU
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Co3iaHre BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMU CPE/ICTBAMHU TEKCTOBOTO
npolieccopa Wil IPyTux Mporpamm
(mpunoxenuii). [fobaBinenue
BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

rpaduKoM.

Co3naBath U peJakKTHPOBAThH
N300paKCHHSI C TTOMOIIBIO
WHCTPYMEHTOB PacTPOBOTO
rpaduyueckoro peaakropa.
CosznaBaTh U peJTaKTUPOBAThH
M300paXeHUs ¢ MOMOIIBIO
UHCTPYMEHTOB BEKTOPHOTO
rpauuecKoro pelakropa.
J100aBIIATh BEKTOPHBIE PUCYHKH
B JOKYMEHTBI

Ilpakmuueckue pabomot:

1. Cozoanue u/unu pedaxmuposanue
uzobpadicenuss, 8 Mom 4ucie yughposwix
gdomoepaghuii, c nomowvio
UHCMPYMEHMO8 PACPOBO2O
epaguveckoeo pedakmopa.

2. Coz0anue u pedakxmuposamie
U3006padcenus ¢ NOMOUbIO
UHCMPYMEHMO8 8EKMOPHO20
epaghuveckozo pedakmopa

3.3

MynpTrmeuiiHbIE
MpE3CHTAIUU

[ToaroroBka MyJabTUMEIUMHBIX
npe3eHTanui. Cuai.
JlobGaBiieHne Ha clai] TEKCTa U
U300paKEHUH.

PaboTa ¢ HECKOIBKMMH ClIaiiIaMu.
JlobaBiieHHE HA CIal]T

PackppiBaTh CMBICIT U3ydaeMbIX IIOHATUH.
AHaAJIM3UPOBATH MMOJIB30BATEIBCKUI
uHTEpEeic TPUMEHSIEMOTO
IPOTrPaMMHOTO CPEICTBA B paboTe

C MYJIbBTUMEIUNHBIMU MPE3EHTALNSIMHU.
Onpenensite yCa0BUs U BO3MOKHOCTH
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ay/IMOBU3YaJIbHBIX JAHHBIX.
Anumarus. ['unepccbuiku

MIPUMEHEHUSI TIPOTPAMMHOTO CPEICTBA
JUTSI PEIICHHS TUTIOBBIX 3371a4d B paboTe
C MYJIbBTUMEIUHHBIMUA TPE3CHTAIUSIMU.
BrIsBIsTE 00I1I€€ M pa3Iudusl B pa3HbIX
IPOrPaMMHBIX TIPOAYKTaX,
NpeIHa3HAYCHHBIX JUIS PEIICHUS OJTHOTO
KJlacca 3aja4 B pabote

C MYJIbTUMETUHHBIMU TIPE3CHTALASMH.
Co3znaBaTh npe3eHTaIUH, UCTIOIb3YS
TOTOBBIE 111a0JIOHBI.

Ilpakmuueckue pabomoi:

1. Cozoanue npezenmayuu

C 2UNEPCCHLIKAMU HA OCHOBE 20MOBbIX
wab10H08

Hroro no pazneny 13
Pe3zepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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8 KJIACC
Haumenosaunue
Ne KomnnuectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3/iesioB U TEM [IporpammHoOe coaepxaHue
n/m 4acoB oOyJaronmxcs

y4eOHOTO NpeaMeTa

Paznen 1. TeopeTnueckue oc

HOBBI HH(P)OPMATHKH

11

CucreMbl CUUCIIEHUSA

6

Heno3uiuoHHbIe ¥ MO3UITUOHHEIC
CUCTEMBI cuucicHus. AndaBur.
OcuoBanue. Pa3sépuyras hopma

3anucu yncna. [lepeBon B AeCATUUHYIO
CUCTEMY YHUCEJ, 3alIUCAHHBIX B IPYTUX

CUCTEMAaX CUUCIICHUS.
PumMmckas cucrema cuucieHusl.
JIBonYHasi cuCTEMAa CUUCIICHUS.
ITepeBon 1enbIx Yncen B Mpeaeiax
ot 0 o 1024 B 1BOMYHYIO CUCTEMY
curcieHusi. BocbMepuunas cucrema
cuucnenus. [lepeBon uucen

13 BOCbMEPUYHOU CUCTEMBI B
JIBOUYHYIO U JECATUYHYIO CUCTEMBI U
obpatHo. lllecTHanarepuyuHas
cucrema cuuciienus. [lepeBoy uncen
U3 IIECTHAAIIATEPUIHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPHUYHYIO U
JECATUYHYIO CUCTEMBI U 0OPATHO.
Apudmernueckue onepanuu

B JIBOMYHOM CUCTEME CUUCIICHHUS

PackpeiBaTh cMbICT N3y4aeMBbIX IOHSITHI.
BrisBnsATh paznuune B HO3ULUOHHBIX U
HETO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS.
BrisBnsTh o611ee v pa3inuuus B pa3HbIX
MO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS.
3anuceiBath HEOObIKE (0T 0 10 1024)
L[EJIBIC YMCTIA B PA3JIMYHBIX TO3UITHOHHBIX
CHUCTEMaXxX CUUCIICHHUS (JIBOMYHOM,
BOCbMEPUYHOM, IECTHAIIATEPUUHOM ).
CpaBHMBATH LIEJIBIE YNCIIA, 3ATTUCAHHBIE

B JIBOMYHOM, BOCBMEPUYHOUN U
HIECTHAAATEPUYHON CUCTEMAX
CUMCIICHHUS.

BrinosHATh onepanuu CioxeHus u
YMHO>KEHHUSI HaJT HEOOBIITUMU
JIBOUYHBIMU YHCIIAMU
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1.2 | DemeHTHI 6 Jlornueckue BbICKa3bIBaHUS. PackpbIBaTh CMBICI H3y4aeMbIX TOHSATH.
MaTeMaTU4EeCKON Jlornueckure 3HaUYCHMS BBICKA3bIBAHUN. | AHAIM3UPOBATH JJOTHYECKYIO CTPYKTYPY
JIOTUKHU DeMEeHTapHbIE U COCTABHbBIC BBICKA3bIBAHU .

BbICKa3bIBaHus. Jlornueckue onepanuu: | Mcnoap30BaTh JJIOTHYSCKUE OTICPAITUH.
«» (KOHBIOHKIIHS, JIOTHYECKOE Ctpoutb TaOaUIbI HCTUHHOCTH
YMHOXEHUE), «WIH» (IU3BIOHKIINS, JUISL TIOTUYECKUX BBIPAKEHUM.
JIOTUYECKOE CIIOKEHUE), BprauciasTh MICTHHHOCTHOE 3HAYEHUE
«HE» (JIOTUYECKOE OTPULIAHUE). JIOTUYECKOTO BBIPAKECHUS.

IIpropHUTET JTOTHUECKUX ONEPALUH. 3HAKOMHTHCS C TIOTUYECKUMHU OCHOBaAMHU
Ornpenenenne ICTUHHOCTH COCTAaBHOTO | KOMITbIOTEpA

BBICKA3bIBAHUS, €CJIU U3BECTHBI

3HAYEHUS] UCTUHHOCTHU BXOJISIIIUX

B HETO DJIEMEHTAPHBIX BHICKA3bIBAHU.

Jlornueckue Beipaxkenus. [lpasuina

3alMCH JIOTUYECKHX BBIPAKECHUMU.

[TocTpoenue TabIUI] ICTUHHOCTH

JIOTUYECKUX BBIPAKECHUIN

Jlornueckune anemMeHThl. 3HAKOMCTBO

C JIOTMMECKMMH OCHOBaMU KOMITBIOTEPA

Hroro no pazgeny 12

Pa3znes 2. AropurMbl ¥ IpOrpaMMHpPOBaHHeE

2.1 | UcriostHUTEN 1 10 ITonsitue anropurma. Mcnomanrenu PackpsIBaTh CMBICH H3ydaeMbIX
aJITOPUTMBI. aJIrOPUTMOB. AJITOPUTM Kak IIaH MTOHSITUH.

AJNTOpUTMHUYECKUE YIIPaBJICHUS UCITOJTHUTEIIEM. AHaAJIM3UPOBATH NPEITIaracMble

KOHCTPYKLIMHU CoiictBa anroputma. CriocoObI 3amucH | MOCIEA0BATEILHOCTH KOMaH |
anroputMa (CI0BECHBIN, B BUJIE Ha MPEIMET HAJIMYHS Y HUX TaKUX
OJIOK-CXEMBI, IPOrpaMma). CBOWCTB QJITOPUTMA, KaK TMCKPETHOCTb,
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AJITOpUTMHYECKUE KOHCTPYKIIUH.
KoncTpykuus «cnemoBaHue.
JIuneiinbiii anroput™. OTpaHUYEHHOCTh
JIMHEWHBIX aITOPUTMOB:
HEBO3MOXHOCTb ITPEAYCMOTPETH
3aBUCHMOCTB IOCJIEIOBATEIBHOCTH
BBITIOJTHSAEMBIX JIECTBUNA OT HCXOJHBIX
JTAHHBIX.

KoHCTpyKIus «BETBICHUEY: TOJTHAS U
HernouiHast opMbl. BeinmonHnenue u
HEBBINOJHEHUE YCIOBUA (MCTUHHOCTh
Y JIO’KHOCTh BBICKA3bIBAHHUS).
IIpocTbie U COCTaBHBIE YCIOBUSI.
KoHCTpyKIUST «TOBTOPEHUSD: LIUKJIIBI
C 3aJJaHHBIM YUCJIOM TOBTOPEHUH,

C YCJIOBHEM BBITIOJTHEHUS],

C IIEPEMEHHOM IUKJIA.

PazpaboTtka m1st hopmMaibHOTO
WCIIOJTHUTENS allTOPUTMA,
MIPUBOJIAIIETO K TPEOyeMOMy
pe3yabTaTy MpU KOHKPETHBIX
MCXOJIHBIX TaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB

C UCIIOJIb30BAaHUEM LIUKJIOB U
BETBJICHUH ISl YTIPABJICHUS
(bopMalIbHBIMU UCTIOTHUTENSIMH,
TakuMu Kak Po6ot, Uepenamika,

J€TEPMUHUPOBAHHOCTD, IIOHSITHOCTb,
pEe3yJIbTaTUBHOCTH, MACCOBOCTA.
Ornpenensthb 1o 0J0K-cXeMe,

JUISL PELICHUST KaKOW 3aJ1aun
MpeHa3HAYCH JaHHBIA AJITOPUTM.
AHanM3upoBaTh U3MEHCHUE 3HAYEHU
BEJIMYMH MPU MTOIIArOBOM BBINIOJIHEHUHN
aJropuTMa.

OrnpenensiTe Mo BHIOPAaHHOMY METOIY
pelIeHus 3aJla4u, Kakue
AJTOPUTMUAYECKAE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHMBATH PA3JIUYHBIC AJITOPUTMBI
pEeIIEHNs OJTHOW 3aJauH.

Co3naBaTh, BBIMOJIHATH BPYUYHYIO U

Ha KOMIIBIOTEPE HECITIOKHBIE aJITOPUTMBI
C MCII0JIb30BAHUEM LIMKJIOB U BETBIICHUI
JUUTS YIIPABJICHUS] UCTIOJTHUTENISIMH,
TakuMu kak Po6or, Uepemarika,
YepTExHUK.

HcnonHsATh roTOBBIE AITOPUTMBI

MIPY KOHKPETHBIX UCXOJIHBIX TAHHBIX.
CTpouTh 1151 UCTIOJTHUTEIIS
apu(METHICCKHUX JISHCTBUH ISTTOYKH
KOMaH/1, TAIOIINX TPeOyeMbIit
pe3yJIbTAT IPU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.
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YepTExHUK. BoINTOTHEHNE alITOPUTMOB
BPYYHYIO U Ha KOMIIBIOTEPE.
CHHTaKCHUYECKHE U JIOTUYECKUE
ommnOku. OTKa3bI

Ilpaxmuueckue pabomot.

1. Cozoanue u evinonnenue

Ha KOMNbIOMeEpPe HeCI0MHCHbIX
A2OPUMMOB C UCNOIb30BAHUEM YUKIO8 U
eemaienuli OJisl ynpaeieHus
ucnonnumensamu, makumu kaxk Pooom,
Yepenawka, Yepmeércnux.

2. [lpeobpaszosanue ancopumma uz 0OHOL
¢opmbl 3anucu 8 opyeyro.

3. Pazpabomxka ons gpopmanvroco
UCNOIHUMENSL ANIROPUMMA, NPUBOOSAULE20
K mpebyemomy pe3yibmany

npU KOHKPEMHbIX UCXOOHBIX OAHHBIX.

4. «PyyHoey ucnonmnenue 20moguix
ANI20PUMMOB NPU KOHKPEMHBIX UCXOOHbBIX
OaHHbBIX

2.2

S3BIK
MPOrpPaMMHUPOBAHUS

A3pik nporpammupoBanus (Python,
C++, Ilackansb, Java, C#, llIkonbHbII
AnropuTMUYecKuii SA3bIK).

Cucrtema nporpaMMUpOBaHUS:
penaKkTop TeKCTa Mporpamm,
TPAHCIISITOP, OTIATUHK.
[lepemenHast: TUII, UMs, 3HAUYCHHE.
[{emnbie, BEMIECTBEHHBIE U CHUMBOJIBLHBIC
NIEPEMEHHBIE.

Omneparop npucBauBaHusl.
ApudmeTnueckne BhIpaKeHHs

PackpsIBaTh cMBICHT H3y4aeMbIX TOHATHM.
Onpenensate no nporpaMmme,

JUTA PEIIEHNS KaKOM 3a7ja4yd OHa
peaHa3HAYCHA.

CtpouTth apudmeTndeckue, CTpOKOBbIE,
JIOTUYECKHUE BHIPAKCHUSA U BEIYUCIIATH UX
3HAYCHUSL.

[IporpamMmmupoBarts JIMHEWHbBIE
AJITOPUTMBI, ITPEATIOIATAOIINE
BBIYKCIICHUE apU(PMETUUECKUX,
CTPOKOBBIX U JIOTUYECKUX BBIPAKECHUM.
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Y TIOPSIIOK UX BbluuciaeHus. Onepaiuu
C IEJILIMHU YMCJIaMU: LIEJIOUYHNCIICHHOE
JICJICHHUE, OCTATOK OT JCJICHUS.
Betiienus. CocTaBHbIE YCIOBUS
(3amuch JJIOTUYECKUX BHIPAKECHUI

Ha U3y4a€MOM SI3bIKE
nporpamMmmupoBanusi). Haxoxxnenue
MUHUMYyMa U MaKCUMyMa U3 JIBYX, TPEX
1 4eThIpEX ymcen. Pemenue
KBaJpaTHOTO ypaBHEHUSI, UMEIOIIETO
BEIIICCTBEHHBIC KOPHH.

Jnanorosas oTiiaika mporpaMm:
TMIOIIIarOBOE BHITIOJHEHUE, TTPOCMOTP
3HAUYCHUM BEIUYUH, OTJIAJ0YHBIN
BBIBOJI, BLIOOp TOUKH OCTaHOBA.

[uxka ¢ ycnoBueM. Anroput™m EBknunaa
JUTS HAaX0XKJCHUS HauOOJIBIIETO O0IIETO
JICTIATEINS ABYX HATypalbHbIX YHUCET.
Pa30uenue 3anucu HaTypajIbHOTO
Yyucia B NO3UIIMOHHON CUCTEME

C OCHOBAaHMEM, MEHBIIIUM WU PaBHBIM
10, Ha oTenbHbBIE TUPPHI.

[{ukn ¢ nepeMeHHON. AJTOPUTMBI
MPOBEPKHU JETUMOCTH OJTHOTO I[ETIOTO
qucia Ha Apyroe, mpoBEpKU
HaTypaJIbHOTO YKCJIa HA IPOCTOTY.
O6paboTKa CUMBOJIbHBIX JIAHHBIX.

PaspabateiBaTh mporpammel,
coJiepKaIiue oneparop (ormepaTopsl)
BETBJICHUS, B TOM YHCIIC

C UCIIOJIh30BAHUEM JIOTHIECKUX
omnepanmi.

PaszpabatbiBaTh mporpammel,
coJiepKaIiue oneparop (ormepaTopsl)
IUKJIA.

BrInomHATE IMATOTOBYIO OTIAAKY
IpOrpamm.

Ilpaxkmuueckue pabomeur:

1. Ilpoepammuposanue nunetinbix
an20pUMMO8, npeonoNazaouux
8bIYUCTIEHUE apUupMemuyecKux u
JIOSUYECKUX BbIPANCEHUL HA U3)YYAEMOM
A3bIKE NPOCPAMMUPOBAHUS (0OHOM

U3 nepeyns: Python, C++, Ilackany,
Java, C#, lIkonvhbiil Aneopummuyeckui
A3vik).

2. Paspabomka npoepamm, codepoarcawjux
onepamop (onepamopbul) 6emeneHusl,

HA U3y4aeMoM A3bIKe NPOSPaAMMUPOBAHUS.
U3 NPUBEOEHHO20 BblUle NePEeUHsl.

3. Paspabomka npoepamm, cooeparcaujux
onepamop (onepamopul) Yukia,

HA U3y4aemMoM A3blKe NPOSPAMMUPOBAHUS
U3 NPUBEOEHHO20 Bblule Nepedns
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CuMBOJIBHBIE (CTPOKOBBIE)
nepemeHHbie. [locuMBoIbHAS
00paboTka cTpok. [ToacuET yacTOThI
MOSIBJICHUSI CHMBOJIa B CTPOKE.
BceTrpoennsie GyHKIMu 1151 00pabOTKU
CTpPOK

2.3 | AHanu3 anropuTMOB 2 OmnpeneneHre BO3MOXKHBIX PE3yIbTaTOB | PacKpbhIBaTh CMBICI N3y4aeMbIX MOHATU.
pabOTHI AITOpUTMA TIPH TAHHOM AHaTU3UPOBATh TOTOBBIC AITOPUTMEI U
MHOKECTBE BXOJIHBIX JAHHBIX, IPOrPaMMBI
OTIpEJICICHHE BO3MOYKHBIX BXOJTHBIX
JAHHBIX, TPUBOIAIINX K JAHHOMY
pe3ynbTary

Hroro no pazgeny 21

Pe3epBHOE Bpemst 1

OBILEE KOJIMYECTBO 34

YACOB I1O ITPO'PAMME
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9 KJIACC
HaumenoBaunue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TEM [TporpammHoe conepxanue
n/m 4acoB o0yJaromuxcs

y4eOHOTO NpeaMeTa

Pasznen 1. Hudposas rpaMmoTHOCTH

11

I'mobanwpHas ceTh
HNHTepHeT u cTparerun
0e301acHoro
MMOBEJICHUS B HEH

3

I'mo6anwsHas cetb MUuTEpHET. IP-anpeca
y3110B. CeTeBOE XpaHCHUE JaHHBIX.
MeTonbl THAUBUAYATIBLHOTO U
KOJUIEKTUBHOTO pa3MeIICHHsI HOBOU
uHpopMatuu B IHTepHeTe.

Bbonbuine nanubie (MHTEPHET-IaHHBIE,
B YACTHOCTH JIAHHBIEC COIIMATTLHBIX
ceTen).

[TonsiTue 00 nHpOpPMAITMOHHON
0e30macHOCTH. YTPO3bl
MH(pOpMaAMOHHOW 0€30MaCHOCTH

npu paboTe B rja00aJbHON CeTH U
METO/IbI TPOTUBOACUCTBUS M.
[IpaBuna Ge3omnacHoi
ayTeHTU(UKAWU. 3alUTa JTMIHOMI
uHpopmanuu B UuTepHeTe.
be3onacHele cTpaTeruu noBeaeHUs

B UnTepHere. [Ipenynpexaenue
BOBJICUCHUS B IECTPYKTUBHBIE U
KpUMUHAJIBbHBIE (DOPMBI CETEBOM
aKTUBHOCTH (KUOEpOYJIITUHT, (PUITUHT

u apyrue GopMbl)

PackpbIBaTh CMBIC H3y4aeMbIX TOHATHUH.
AHanmM3upoBaTh JOMECHHBIC UMEHA
KOMITBIOTEPOB U ajpeca JIOKYMEHTOB

B NHTEpHETE.

OnpenensaTb MUHIMAJTBHOE BPEMS,
HEO0OXO0IMMOE IS Iepe/lauyl U3BECTHOTO
00BEMa JaHHBIX TI0 KAHAITY CBSI3H

C U3BECTHBIMHU XapaKTEPUCTHUKAMM.
Pacnio3naBaTh NOTEHIIMATIBHBIC YTPO3bI U
BpEIHBIC BO3ICUCTBYS, CBI3aHHBIC

¢ UH(OPMAIIMOHHBIMH U
KOMMYHHUKAIITMOHHBIMU TEXHOJIOTHSIMH,
OIICHUBAThH MpeaJIaraeMble IMyTH UX
YCTpaHCHHSI.

Ilpakmuueckue pabomul:

1. Coz0anue komniexcHvix
UHDOPMAYUOHHBIX 00BLEKMOB 8 8Ude 8O-
CMpanuy, BKIYAWUX epaduyecKue
00BeKmbl, ¢ UCNONIb30BAHUEM
KOHCMPYKMOpOo8 (uabioHos).

2. 3Haxomcmeo ¢ mexanuzmamu
obecneuenusi NPUBAMHOCU
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u besonacnoil pabomsl ¢ pecypcamu
cemu Unmepuem, memooamu
aymenmugurayuu, 8 mom yucje
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCILY2

1.2 | PaGora
B UH()OPMAIIMOHHOM
IIPOCTPAHCTBE

Bunel nesrenbroctu B IHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHHKAIIMOHHBIE CEPBUCHI
(mouToBas ciyx0a, BUACO-KOH(EpPEHII-
CBSI3b U JPYTHUE), CIIPABOYHBIE CITYKOBbI
(KapThl, pacuCcaHus U IPyTUE),
MTOMCKOBBIE CITY>KOBI, CITY>KObI
OOHOBJIEHUS TPOIPAMMHOTO
oOecrieueHus ¥ Ipyrue ciryKObl.
CepBuUCHI TOCYJapCTBEHHBIX YCIYT.
OO61auHble XpaHWINIIA TAHHBIX.
CpencTBa COBMECTHOM pa3pabOTKu
JIOKYMEHTOB (OHJIalH-0(HUCHI).
[IporpammHoe obecniedeHne Kak Beo-
CEPBUC: OHJIAHOBBIE TEKCTOBBIE U
rpaduyuecKkue peakTophbl, CPeabl
pa3pabOTKH MPOrpaMm

PackpbIBaTh CMBICT H3y4aEMBbIX
TTOHSTHUH.

IIpuBOAUTE MPUMEPHI CUTYALUH,

B KOTOPBIX TPeOyeTCs HUCTIOIB30BATh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIIPAaBOYHBIE U TIOUCKOBBIE CITYXKOBI U JIp.
OnpenensaTe KOJIMYECTBO CTPAHHIL,
HaliJICHHBIX TOMCKOBBIM CEPBEPOM

IO 3aIIpOCaM C UCHOJIb30BAHUEM
JIOTUYECKUX ONEPALUH.

[IpuBOIUTH IPUMEPHI YCIYT,
JIOCTYITHBIX HA CEPBUCAX
rOCyJapCTBEHHBIX YCIIYT.

[IpuBOINTH MPUMEPHI OHJIAWHOBBIX
TEKCTOBBIX U IpaUUECKUX PEAAKTOPOB,
cpeln pa3paboTKH MPOTPaMM.
Ilpakmuueckue padomui:

1. Ilouck ungpopmayuu 6 cemu
Humepnem no 3anpocam

C UCNONIL30BAHUEM JIOCUHLECKUX ONEPAYULL.
2. Hcnonvzosanue ounaiin-oguca

0J151 paspabomku OOKYyMeHmOos

Hroro no pazneny
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Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH

2.1

MonenvupoBaHue
KaK METOJ TO3HAHHUS

8

Mopens. 3aiauu, penacMblie

C MOMOIIbIO MOJICIMPOBAHMSL.
Knaccudukanum moaene.
MarepuanbHble (HaTypHbIC) U
nH(}OpMaAIMOHHBIE MOJIEIIH.
HermnpepriBHBIE ¥ TUCKPETHBIC MOJICIIH.
Nmurtanmonueie moaenu. Urpossie
mozenu. O1ieHKa aIeKBaTHOCTH MOJIETTH
MOJIETUPYEMOMY OOBEKTY U LETSM
MOJICJIUPOBAHUSI.

Taonuuusie Mmonenu. Tabnuia Kax
MPEICTABICHUE OTHOIIICHUS.

ba3zbl nanabix. OT60p B TAOIMUIE CTPOK,
YAOBJIETBOPSIONINX 3aJaHHOMY
YCIIOBHIO.

['pad. Bepumna, pedpo, myTs.
OpueHTUPOBAHHBIE U
HEOPUEHTUPOBaHHKIC Tpadbl. J[muHa
(Bec) pedpa. Becosast maTpuiia rpada.
JlnvHa myTH MEeX Ty BepiuHamMu rpada.
[Touck onTUMaNbpHOTO ITyTH B Tpade.
HauanbHas BepivHa (HICTOUYHHK) U
KOHEYHasi BeplIrHa (CTOK)

B OPMEHTHUPOBAHHOM rpade.
Brruncnenue konuyecTsa myTeu

B HAIIPABJICHHOM aIlUKJINYECKOM Tpade.

PackpbIBaTh CMBICI H3y4aEMBbIX ITOHATHH.
Onpenensatb BUI MHOOPMAITUOHHON
MOJIEIHN B 3aBUCHUMOCTH OT CTOSIIEN
3a/1a4uu.

AHanu3upoBaTh HHPOPMAIIUOHHBIE
Mozenu (Tabnauiibl, rpadukH,
JMarpaMMbl, CXeMbI U Jp.).
OcymecTBIATh CUCTEMHBIN aHAIIN3
00BbEKTa, BBIACIATH CPEAU €r0 CBOMCTB TE
CBOMCTBA, KOTOPbHIE CYIIECTBEHHBI

C TOUKH 3pEHUS LIeJIel MOACTUPOBAHUSI.
OueHnBaTh aJIEKBATHOCTh MOJIEININ
MOJICTUPYEMOMY OOBEKTY U LETISIM
MOJEIUPOBAHUS.

CtpouTh U HHTEPHPETUPOBATH
pasznuyHbie HH()OPMAITMOHHBIC MOICIN
(TabGmu1el, AMArpaMMel, rpadbl, 1epeBo,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBath ¢ nOMOIIBIO
MH(POPMAITMOHHBIX MOJIENIEH 0OBEKTHI

B COOTBETCTBHH C ITIOCTABJIECHHOM 3aJ1aucil.
N3y4ath 3Tamnbl KOMIBIOTEPHOTO
MOJICTTUPOBAHUS.

PabGoTath ¢ TOTOBBIMU KOMIIBIOTEPHBIMHU
MOJIEISIMU U3 PA3TUYHBIX PEAMETHBIX
obJacTei.
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Hepeso. Kopenb, BepiiiiHa (y3ein),
JucT, pedpo (mayra) nepesa. BoicoTta
nepesa. [lonnepeso. [Ipumepsl
HCIIOJIb30BaHus AepeBbeB. [lepedop
BApPUAHTOB C MOMOIIIBIO JIEPEBA.
[TonsATE MaTEMATUYECKON MOJIEIH.
3agauu, peraemMsple ¢ MTOMOIIbIO
MaTeMaTHIECKOTO (KOMITBIOTEPHOTO)
MojienupoBanud. OTianuune
MaTeMaTHYECKOU MOJEIN OT HATypPHOU
MOJIEHN U OT CIIOBECHOTO
(JIuTepaTypHOT0) ONUCaHUs OOBEKTA.
DTanbl KOMIBIOTEPHOTO
MOJEIUPOBAHUS: IOCTAHOBKA 3a7a4H,
MOCTPOCHUE MaTEMaTUUECKON MOJIeNH,
MporpaMMHasi peaau3arus,
TECTUPOBAHUE, TPOBEACHUE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAJIN3
€ro pe3yJibTaTOB, YTOUHEHUE MOJIENN

Ilpakmuueckue pabomul:

1. Coszoanue oonomabauynou 6asol
oannvix. Ilouck oannwvix 6 2comoeoii base.
2. Paboma ¢ comogbimu
KOMNbIOMEPHLIMU MOOETAMU

U3 pa3IUUHbIX NPEOMEeMHbIX 00aacmel.

3. Ilpoepammnas peanuzayus
NPOCMetuuUx Mamemamuieckux mooeneu

Hroro o pasgemny

8

Pa3znes 3. AiropurtMbl ¥ IpOrpaMMHpOBaHHe

3.1

Pa3zpaboTtka
aITOPUTMOB U
mporpamm

6

Pa30uenune 3amaun Ha mOa3adauN.
CocrapieHUE aITOPUTMOB U IPOTPAMM
C UCIIOJb30BaHUEM BETBJICHUI, IIUKIIOB
¥ BCIIOMOTATEIbHBIX aITOPUTMOB
JUTSL YIIPaBJICHUS HCTIOJTHUTEIEM PoOoT
WM IPYTUMU UCTIOJTHUTEIISIMU, TAKUMH

PackpbIBaTh CMBICH H3y4aeMbIX ITOHATHUH.
PazpabateiBaTh IpOrpamMmbl

J71s1 00pabOTKU OJTHOMEPHOTO MacCUBa
IIEJIBIX YUCEIL.

OcymecTBIATh pa30ueHrne NCXOTHOU
3aJ1a4y Ha IT013adauu.

41




®denepanpHas padboyas nporpamma | MapopmaTrka. 7-9 kinaccel (0a30BbIii ypOBEHB)

kak Yepemnamka, YHepTEXHUK 1
JTPYTUMU.

TabnuuHble BETMUUHBI (MACCHUBHI).
OpnnomepHble MaccuBbl. COCTaBIEHUE U
OTJIaJIKa ITPOTpamMM, peaanu3yoIux
TUTIOBBIC AJITOPUTMBI 00PaOOTKHU
OJIHOMEPHBIX YHUCIJIOBBIX MaCCHBOB,

Ha OJHOM U3 A3BIKOB
nporpammupoBanus (Python, C++,
ITackanb, Java, C#, I1IkoabHBIHI
AnroputMudecKuid SI3bIK): 3aroTHeHUE
YUCJIOBOTO MAaCcCUBA CIy4YalHbIMHU
YHCJIAMH, B COOTBETCTBUU C (hOPMYJIOi
WM MyTEM BBOJIa YUCEJI, HAXOXK/ICHUE
CyMMBI 3JIEMEHTOB MAaCCUBa, JINHEHHBIN
MOMCK 33JJaHHOT0 3HAYEHHUS B MACCHBE,
MOJICUET JIEMEHTOB MAaCCHBa,
YAOBJIETBOPSIOIINX 3aJaHHOMY
YCJIOBUIO, HAXO0XICHHE MUHUMAJIHHOTO
(MakCUMaJIbHOTO) 3JIEMEHTA MACCHBA.
CopTHpoBKa MaccCHBa.

O6paboTka MOTOKA JaHHBIX:
BBIYHCIICHUE KOJTMYECTBA, CYMMBI,
CpeaHero apupMeTHIECKOro,
MUHUMAJIEHOTO ¥ MAaKCUMAaJIbHOTO
3HAYEHUS FJIEMEHTOB
MOCJIEJOBATEIBHOCTH,

PazpabatbeiBaTh IpOrpamMmebi,

cojiep Kallie noanporpamMmmy(bl).
Ilpakmuueckue padomul:

1. Cocmasnenue npoecpamm

C UCNONIb308AHUEM BCHOMO2AMENbHBIX
aneopummos 0Jis ynpasieHus.
ucnonHumenamu, makumu kaxk Pooom,
Yepenawxa, Yepmesxncnux.

2. Cocmaenenue u 0miaoxka npocpamm,
Peanuzyoumux munogvle aicopummbl
00pabomku 0OHOMEPHBIX YUCTIOBLLX
MAccuBos, Ha 0OHOM U3 A3bIKO8
npoepammuposanus (Python, C++,
Ilackans, Java, C#, LLxonvHolti
Aneopummuueckuii A3vik)
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YIOBIIETBOPSIONIUX 3aJaHHOMY
YCIIOBHIO

3.2 | Ynpasienue 2 VYmupasnenue. Curnan. O6patHas cBsi3b. | PackpbiBaTh CMBICIT U3yYaeMbIX TOHSTHH.
[Tomyuenue curHaiaoB oT HUQPOBBIX AHanmM3UpoBaTh OTHOILLIEHHUS B )KUBOU
JATYMKOB (KacaHUsi, pACCTOSTHUS, CBETA, | MPUPOJIE, TEXHUUYECKUX U COLIMATIbHBIX
3ByKa U J1pyroro). IIlpumepsr (mwKoJa, ceMbs U Jp.) CUCTEMAX
UCIIOJIb30BaHUs IPUHLIUIIA OOPATHOM C IO3ULINI yIIpaBICHUS.
CBSI3M B CUCTEMAX yIIPaBJICHUS N3yuats npuMepsl poOOTHU3MPOBAHHBIX
TEXHUYECKUMHU YCTPOHUCTBAMHU CUCTEM.
C IIOMOUIBIO AATYUKOB, B TOM YHCIIE Ilpakmuueckue pabomuwi:
B POOOTOTEXHUKE. 1. 3uaxomcmeo ¢ yuebHol cpeoot
[Tpumepsl pOOOTU3UPOBAHHBIX CUCTEM | paA3paboOmKu npo2pamm ynpaeieHus
(cuctema yrpaBieHUs JBUKEHUEM 08UICYUMUCS pObOMaMU
B TPAHCIIOPTHOM CHCTEME, CBapOUYHAs
JIMHUS aBTO3aBO/J1A,
aBTOMAaTU3UPOBAHHOE YIIpaBJICHUE
OTOIUIEHUS JOMa, aBBTOHOMHAsI CUCTEMA
YIPABJICHHS TPAHCIIOPTHBIM CPEACTBOM
U IpyTHUE CUCTEMBI)

Htoro mo pazaeny 8

Paznen 4. UndopManmoHHbIe TEXHOJIOTHHN

4.1 | DnexTpoHHbIE 10 [TonsiTHE 00 ANEKTPOHHBIX TaOIHIIAX. PackpeIBaTh CMBICIT U3y4aeMBbIX

TaOJIUIBI Tunel JaHHBIX B SYEHUKAX DJIEKTPOHHOM | TTOHSTHM.

Tabnuiel. PegaktupoBanue u AHanmM3upoBaTh M0JIb30BATEIBCKHUM
dbopmaTupoBanue Tabnul. BectpoeHusie | uaTEpdEiic IPUMEHIEMOTO
GyHKIIUM 17151 TOMCKAa MaKCUMyMa, IPOrpaMMHOTO CpPEICTBA B paboTe
MUHHAMYMAa, CyMMBI ¥ CPEJTHETO C BJIEKTPOHHBIMU TaOIUIIAMH.
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apumernyeckoro. CopTUpOBKa
JTAaHHBIX B BBIJICJICHHOM JIMANa3oHe.
[TocTpoenue auarpamm (TucTorpamma,
KpyToBasl luarpamMmma, To4eqHast
nuarpamMma). Beroop trmna quarpaMmel.
[IpeobpazoBanue Ghopmys nmpu
KonupoBaHuH. OTHOCUTENbHAS,
a0COJIIOTHAS U CMEIlIaHHAs aJpecalus.
Y c0BHBIC BEIYUCIICHUS B DJICKTPOHHBIX
tabnuiax. CyMMHUpOBaHUE U TTOJICUET
3HAYCHHUH, OTBEUAIOIINX 3aIaHHOMY
ycnoButo. O6paboTka 00IbITHX
HaObopoB AaHHBIX. YucieHHoe
MOJICTTUPOBAHUE B DJIEKTPOHHBIX
Ta0IUIIax

Onpenensarb yCIOBHS M BO3MOKHOCTH
NPUMEHEHHUS TPOTrPaMMHOTO CpPECTBa
JUTS pEIICHHUSI TUTIOBBIX 3a/1a4 B paboTe

C DJICKTPOHHBIMU TaOJIHUIIAMHU.

BrIsSBIATE 001II€e U pa3Iudrsi B pa3HbIX
MIPOTPAMMHBIX MTPOTYKTaX,
MpeTHA3HAYCHHBIX JIJIST PEIICHHSI OJTHOTO
KJ1acca (pa3HbIX KJIaccoOB) 3a/1a4u B paboTe
C DJICKTPOHHBIMU TaOJIHUIIAMHU.
PenaktupoBats u hopmaTupoBaTh
AIIEKTPOHHBIE TAOJIUIIBI.

AHaMM3UPOBATh M BU3yaJIN3UPOBATH
JTAHHBIC B DJICKTPOHHBIX TaOJIUIAX.
BBITTOTHSTE B 3JIEKTPOHHBIX TAOJIAIIAX
pacy€Thl MO BBOAMMBIM I0JIH30BATEIIEM
dhopmyiaMm ¢ UCTIOJIL30BAaHUEM
BCTPOCHHBIX (PYHKIUH.

Ocy11ecTBISATh YUCICHHOE
MOJICIIMPOBAHUE B TIPOCTHIX 3a/a9ax

U3 Pa3IUYHBIX MMPEIMETHBIX 001aCTeH.
Ilpakmuueckue pabomot:

1. B800 oannvix u popmyn, opopmienue
maoauybl.

2. Copmuposxa u ¢hunompayusi OaHHbIX
8 27IeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 INEKMPOHHBIX MAOIUYAX.
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4. BvinoaHernue pacuémos no 6600UMbIM
noav3oeamenem opmynam

C UCNOTb30BAHUEM BCHPOECHHBIX
@yHKyuil.

5. Obpabomka 6onbuiux Habopos
OQHHDIX.

6. Yucnennoe mooenupoganue

8 27IeKMPOHHBIX MaOIUYaAxX

4.2 | NadopMmarioHHbIe 1 Ponbs nHPOpMaLMOHHBIX TEXHOIOTUI PackppIBaTh CMBICIT U3y4aEMBIX IOHATHUH.
TEXHOJIOTUU B Pa3BUTUU SKOHOMUKU MUPA, CTpaHbl, | OOCY)1aTh poiib HHOOPMAITMOHHBIX
B COBPEMEHHOM perroHa. OTKpBITbIE 00pa30BaTENIbHbIE | TEXHOJOTUA B COBPEMEHHOM MUDE.
oO1uiecTBe pecypchl. OO0cy:x1aTh 3HaY€HUE OTKPBITHIX
[Ipodeccuu, cBs3aHHbIC 00pa30BaTENbHBIX PECYPCOB H
¢ HHPOPMATUKON H BO3MOKHOCTH MX MCITOJIb30BAHUS.
UH(OPMAITMOHHBIMUA TEXHOJIOTUSIMHU: AHanmu3upoBaTh UGPOBBIC HABBIKH,
BeO-M3aiiHep, MPOrPAMMHCT, KOTOPBIMU JOJKEH 00J1a/1aTh BBIITYCKHUK
pa3paboTYNK MOOMIBHBIX TTPUJIOKECHHH, | IIKOJIBI.
TECTUPOBIIHK, APXUTEKTOP N3yuaTh npodeccun, CBSI3aHHBIC
MIPOTPAMMHOTO 00€CTICUCHUS, ¢ uHdopMaTUKON 1 UHGOPMAITUOHHBIMU
CTHEIUAIKCT 110 aHAINU3Y JTAHHBIX, TEXHOJIOTHSIMHU.
CHUCTEMHBIA aIMUHHCTPATOP Ilpakmuueckue pabomoi:
1. Coz0anue npezenmayuu
o npogheccusx, cesazannvix ¢ UKT
Hroro no pazneny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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