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@enepanbHas paboyas mporpamMma no yudeOHomy mpenmery «UHdopmaTuka
(mpenmeTHass oOiacTte «MaremaTuka W HMH(pOpMaTHKa») (1agee COOTBETCTBEHHO —
nporpamMma 1o WHGOpMaTHKe, WHPOpPMATHKA) BKIIOYAET TMOSCHUTEIBHYIO 3aIlHCKY,
colepkaHue  OOy4YeHHs, IUTAaHUpPYEeMble  pe3ylbTaThl  OCBOEHHUS  MPOTPAMMBbI
1o nH(OpMATHKE, TEMAaTHUECKOE TNIAHUPOBaHUE.

INOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o wH(pOpMaTHKE Ha ypPOBHE OCHOBHOTO 0OmIET0 00pa3oBaHUS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOCHHS  OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHUs, MPeICTaBICHHBIX
B ®I'OC 00O, a Taxxke dhenepanbHOU paboyeit mporpaMMbl BOCITUTAHUS.

[Iporpamma no umHdopmaTuKe NaéT MpeACTaBICHUE O IENsIX, 00IIel cTpaTeruu
0o0y4yeHHsl, BOCIHMTAHMS M Pa3BUTHS OOYyYalOIIUXCA CpeACTBaMU HH(OPMATHUKU
Ha 0a30BOM YpOBHE, YCTaHaBIMBAET 0053aTelIbHOE TNPEIMETHOE COJECp’KaHUE,
PEeIyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE 110 Pa3JeiaM U TEMAM.

[Iporpamma 1o uHGpOpPMATHKE OMpPENeNseT KOJUYECTBEHHBIE M KauyeCTBEHHBIE
XapaKTEepPUCTUKU Y4EOHOTrO Marepuaina is KaXJoro roja W3y4eHUus, B TOM YHCIE
JUISL  COJIEP>KAaTeJIbHOIO HAMOJHEHUS PAa3HOTO BHJA KOHTPOJA (IIPOMEKYTOUHON
aTTecTalluy OOy4YarollMXCsl, BCEPOCCUICKUX MPOBEPOYHBIX padOT, roCynapCTBEHHOU
HWTOTOBOM aTTECTALIMH ).

[Iporpamma mo uHGOpPMATHUKE SIBISETCS OCHOBOM JIJIi COCTABJICHHS aBTOPCKHUX
y4€OHBIX MMPOTPaMM, TEMATUIECKOTO TUIAHUPOBAHUS KypCa YUUTEIIEM.

ensmMu wm3ydeHuss nHOOPMATUKA Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
SBIISIFOTCAL:

(opMHpOBaHHE OCHOB MHMPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS Hayku WHOOPMATHKU, JTOCTHKEHHUSM HAYYHO-TEXHUUYECKOTO
mporpecca W OOIIECTBEHHOW TMPAKTHUKU, 3a CYET pPa3BUTUS TPEJICTaBICHUN
00 MH@OpMaLMM KaKk O BaKHEHIIEM CTPAaTErMYeCKOM PEeCcypce pa3BUTHUS JUYHOCTH,
rocyiapcTBa, oOIIecTBa, [OHUMAHUS  POJAM  MHGPOPMAIMOHHBIX  IPOILIECCOB,
MH(OPMAIMOHHBIX PECYPCOB U MHPOPMALMOHHBIX TEXHOJOTUN B YCIOBHIX LHU(PPOBOI
TpaHchOopMaIi MHOTUX Cep KU3HU COBPEMEHHOTO O0IIECTBA;

o0OecrieyeHre  yCIOBUH, CHOCOOCTBYIOIIMX  PAa3BUTHIO  aJTOPUTMUYECKOTO
MBIIJIEHUST KaK HEOOXOJUMOro  ycloBUS  MNpOo(eCCUOHANBHOM  IESITeIbHOCTH
B COBPEMEHHOM HMH(POPMAIIMOHHOM OOIIECTBE, MPEANOJaraoiero CrnocoOHOCTh
oOyyaromierocs pa3ouBaTh CIOXHBIE 3a7a4i Ha OoJiee MPOCThIE MOA3aa4H, CPABHUBATh
HOBBIE 3aJ]ayM C 3aJadyaMy, PEUIEHHBIMH paHee, ONPEACNATh IIard ISl JOCTHKEHUS
pe3yabpTara U Tak Jajee;

dbopMupoBaHMEe ¥  pa3BUTHE KOMIETCHIMM  oOydJarommxcs B 00JiacTu
UCIIOJIb30BaHUSI HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTMH, B TOM YHCIIE
3HaHWM, YMEHHM ¥ HAaBBIKOB pPabOThl ¢ wuHPOpManuUen, MporpaMMUPOBAHUS,

3
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KOMMYHHMKAIIU B COBPEMEHHBIX LU(QPOBBIX Cpelax B YCIOBHIX OOecreueHus
UH(OPMAITMOHHON O€30MTaCHOCTH JIMYHOCTU 00YyYaroerocs;

BOCITUTAHUE OTBETCTBEHHOTO W M30MPATEIHLHOTO OTHOIICHHS K HH(pOpManuu
C y4y€TOM TPaBOBBIX M JTHUYECKUX aCIEKTOB €€ paclpoCTpaHEHHUs, CTPEeMJICHUS
K TpPOJODKEHHIO o00pa3oBaHus B o00dacTh WHGOPMAIMOHHBIX TEXHOJOTHH U
CO3UJIATEIBHOMU IEATELHOCTH C IPUMEHEHHUEM CPEJICTB UHPOPMAIIMOHHBIX TEXHOJIOTH.

NudopmaTuka B 0CHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh MH(POPMATUKH KaK HAYYHOMN TUCHHUILIMHBL, H3y4arolle 3aKOHOMEPHOCTH
NPOTEKaHUsT ¢  BO3MOXKHOCTH  aBTOMATH3allMM  WHGOPMAIMOHHBIX  IPOIECCOB
B Pa3IUYHBIX CHUCTEMaX;

OCHOBHBIE 00JIaCTH MPUMEHEHHsI THPOPMATHKH, TIPEKIE BCEro HH(POPMAIIMOHHBIE
TEXHOJIOTHH, YTIPABJICHUE U COLIMATBHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHGOpPMAaTUKU U HUH(DOPMALMOHHOM
NEeSITETbHOCTH.

N3ydyenne nH(OpPMATUKU OKa3bIBA€T CYIIECTBEHHOE BJIMSIHHE Ha (POPMUPOBAHME
MHUPOBO33pEHUST O00YYaroIeToCs, €ro >KM3HEHHYIO TO3HIMI0, 3aKJIaJbIBa€T OCHOBBI
NOHMMAaHUS NPUHLUUIOB (PYHKIMOHUPOBAHUS U MCHOJIb30BAaHUS HMH(POPMALIMOHHBIX
TEXHOJOTHA Kak HEOOXOJAMMOTrO MHCTPYMEHTa MPAaKTHYECKH JII000H JESITeTbHOCTH U
OIHOTO U3 HauboJjiee 3HAYUMBIX TEXHOJIOTMYECKUX JOCTH)KEHUH COBPEMEHHOMN
OUBWIM3AIMK. MHOTME TpeaMETHbIE 3HAaHUS U CIOCOOBbI JIEATEIBHOCTH, OCBOCHHBIE
o0ydJarmuMucs MpU HW3yYeHHH WHGOPMATUKU, HAXOIAT NMPUMEHEHHE KaK B paMKax
00pa30BaTeNIbHOTO Mpolecca MpU HU3YYEHHM JAPYTUX MNPEIMETHBIX O0JiacTed, Tak W
B WHBIX )KM3HCHHBIX CUTYAIHX, CTAHOBATCS 3HAYUMBIMH TSI (OPMHUPOBAHUS KayeCTB
JUYHOCTH, TO €CTh OPUEHTUPOBAHBI HA (OPMHUPOBAHUE METAMIPEIMETHBIX M THMYHOCTHBIX
pe3yJbTaTOB OOyYCHHUSI.

OcHoBHBIE 3amauu ydeOHoro mpenmera «MHpopmartukay — chopMHUpOBaTH
y oOy4Jarommxcsi:

MMOHUMAHUE MPUHIIUIIOB YCTPOMCTBA U (PYHKIMOHUPOBAHUS OOBEKTOB LU(PPOBOTO
OKpY)XEHMsI, TpPEICTaBlIeHUs 00 HCTOPUM M TEHICHIMSIX Pa3BUTHS HH(OPMATHUKU
nepuojia udpoBoit TpaHcHopMaIuu COBpeMEHHOTO O0IIIECTRA,;

3HAaHWSA, YMEHHS ¥ HaBBIKM TPaMOTHOW TIOCTAHOBKM 3a7ad, BO3HHKAIOIUINX
B TPAKTHUYECKON NEeATENbHOCTH, Ui UX PELIEHUS C MOMOUIbI0 HH(POPMAIMOHHBIX
TEXHOJIOTHI, yMEHHSI U HAaBBIKK ()OPMaTM30BAaHHOTO OMMMCAHMS TTOCTABIICHHBIX 3a/1a4;

0a3oBble 3HaHWS 00 WHPOPMAIMOHHOM MOJEIMPOBAHWU, B TOM YHCIE
0 MaTeMaTH4YeCKOM MOJICIUPOBAHUH;

3HaHHWE OCHOBHBIX QJITOPUTMHUYECKHUX CTPYKTYP M YMEHHE MPUMEHSTH 3TH 3HAHUS
JUTS TIOCTPOCHHUSI aITOPUTMOB PEIICHUS 33734 110 UX MaTeMaTHIECKIUM MOCIISIM;

YMEHHMsI 1 HABBIKH COCTABJICHUS MPOCTHIX MPOTPAMM I10 TOCTPOSHHOMY QJITOPUTMY
Ha OJTHOM U3 S13BIKOB TPOrPaMMHUPOBAHUS BEICOKOT'O YPOBHS;

YMEHHsI U HaBBIKU 3(P(EKTUBHOTO MCIOIb30BAaHUS OCHOBHBIX THUIIOB MPUKIIATHBIX
nporpamMMm (TIPUJIOKEHUHN) OOIIEero Ha3zHaYeHUs W WH(MOPMAIMOHHBIX CHUCTEM
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JUIS PELIEHUs] ¢ MX MOMOINBIO MPAKTHYECKUX 3a/]ay, BIaJeHHE Oa30BBIMH HOpPMaMU
MH(OPMAIMOHHOW STUKU U MIpaBa, OCHOBAMH MH(POPMAIIMOHHOM 6€30MacHOCTH;

yMEHHUE TPAMOTHO MHTEPIPETHUPOBATH PE3YJIbTATHI PEIICHUS MPAKTUUECKUX 3a/1a4
C TIOMOIIBI0 MH(POPMALMOHHBIX TEXHOJOTHUM, MPUMEHSATH MOJYYCHHBIE PEe3yIbTaThl
B IIPAKTUYECKOU IEATEIIBHOCTH.

Hemn u 3amaun u3ydyeHUs HHOOPMATUKH Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs OMPEAEISIOT CTPYKTYPY OCHOBHOTO COJIEpKaHHUSl Y4eOHOro MpeameTa
B BUJIE CJICAYIOIIUX YETHIPEX TEMATUUECKUX PA3/ICIIOB:

1M poBas r(paMOTHOCTB;

TEOPETUUECKHE OCHOBBI MH(POPMATUKH;

QJIITOPUTMBI U IPOTPAMMHUPOBAHUE;

MH(GOPMALIMOHHBIE TEXHOJIOTHH.

OO611ee 4yncao 4acoB, PEKOMEHJOBAHHBIX JUIsl U3y4YeHHs] HH(POPMATHUKU Ha 0230BOM
ypoBHe, — 102 gaca: B 7 kiacce — 34 gaca (1 wac B Henemo), B 8 kimacce — 34 daca
(1 gac B HEmemo0), B 9 kimacce — 34 yaca (1 gac B Hezemo).
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COAEPXKXAHUE OBYYEHUA

7 KJIIACC

udpoBasi r(paAMOTHOCTH
Komnvromep — ynugepcanvrnoe ycmpoucmeo oopabomku 0anHvix

KoMmmneioTep — yHHBepcagbHOE BBIYUCIUTEIBHOE YCTPONCTBO, paboTaroliee
no mnporpamMme. TUIIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOUIIBbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIBIOTEPA U UX HazHaueHue. [Ipoueccop. OneparuBHas
U JIOJITOBPEMEHHAs MaMsTh. Y CTPOIICTBA BBOAA U BbIBOJA. CEHCOPHBIM BBOJ, JATUUKHU
MOOWMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPHUICCKOM ayTeHTU(DHUKAIINH.

Hcropusi pa3BuTHsI KOMITBIOTEPOB M IPOrpaMMHOTO obecmedenus. [lokoseHus
KOMITbIOTEPOB. COBPEMEHHBIE TEHICHIIMH PAa3BUTHUSI KOMITbIOTEPOB. CyNepKOMIBIOTEPHI.

[TapajuienbHbIE BBIYUCIICHUS.

[Tepconanbhbiit komnbioTep. [Iporieccop u ero xapakTepucTHUKU (TaKTOBasi 4aCTOTa,
paspsaaHocTh). OneparuBHas mamsaTh. JloNroBpeMeHHas MaMsThb. Y CTpPOICTBa BBOJA
U BbiBoIa. OOBEM XpaHUMBIX JTAHHBIX (ONEpaTHBHAS MAaMATh KOMIIBIOTEPA, KECTKUN U
TBEPJIOTEIbHBIA JIHUCK, TOCTOSHHAs MaMATh CMapTPoHA) U CKOPOCTh JOCTyMa
JUISL PA3IMYHBIX BUJIOB HOCUTEIICH.

TexHnka 0€30MacCHOCTH U MPaBUiia padOThl HA KOMITBIOTEPE.

IIpoepammul u Oanmvie

[IporpammHoe  oOecrieueHue  koMmmbioTepa.  [lpukiiagHoe  mporpaMMHOE
obecnieuenue. CucteMHoe nporpaMMHoe obecriedyeHue. CHucTeMbl TPOrpaMMHUPOBAHUS.
[IpaBoBass oxpaHa 0porpaMM M JaHHbIX. beciyiaTHple M yCJIOBHO-OECIIaTHbBIE
nporpammsbl. CBOOOJHOE MPOrpaMMHOE 0OeCIIEYEHHE.

@aiinel u nanku (karasnoru). [Ipuniunel noctpoenus Qaitnossix cucrem. [lomHoe
uMsa (aitna (manku). Ilyte x @Qaitny (nmanke). PabGora ¢ ¢aitmamu u katanoramu
CpelcTBaMHU OINEpPALMOHHOM CHCTEMBbI: CO3[laHHEe, KONMUPOBAHUE, INEpEMEILCHUE,
NepeMMEHOBaHUE U yJajeHue (GaiiaoB U nmanok (karaynoros). Tumnsl daitnoB. CBoiicTBa
daiiioB. XapakTepHble pa3Mepbl (ailJioB pa3aUYHBIX THUMOB (CTpaHUIA TEKCTa,
ANEKTPOHHAsT KHHra, (ororpadus, 3amuch MNECHU, BUIACOKIMUIM, NOJHOMETPAKHBIN
¢bunpM). ApxuBauusg AaHHBIX. lcnosib3oBaHuE NpOrpaMM-apXxuBaTOpoB. PDailioBbIN
Menemxkep. [louck ¢aitnoB cpeacTBaMu ONEepaliMOHHON CUCTEMBI.

KommbroTepHsle BHpPYChl U JPyrU€ BPEJOHOCHBIE mMporpamMmbl. IIporpammbl
JUTSL 3aLIUTHI OT BUPYCOB.

Komnvromepuoie cemu

OO6beaunenne KoMmmbioTepoB B ceTh. CeTh MHTepHET. BeO-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. [TouckoBrie cuctemsl. [lonck nndopmarnmu
M0 KJIFOYEBBIM CJIOBaM U M0 M300paxkenuto. JlocroBepHOCTh MHGOPMALIMH, TOTYYEHHON
u3 HtepHera.

CoBpeMeHHbIE CEepBUCHI MHTEPHET-KOMMYHUKAITUH.
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CereBoil »THKET, 6a30BbIe HOPMbI MH(POPMAIIMOHHON ATHKHU U MpaBa mpu padoTe
B Hnrtepnere. CtpaTterun 6e3omacHoro nosenaeHus B IuTepHere.

TeopeTuveckne 0CHOBHI HHPOPMATHKH
Hnghopmayus u ungpopmayuonusie npoyeccol

WNudbopmans — 0/HO U3 OCHOBHBIX MIOHSATUH COBPEMEHHON HAYKH.

Nudopmanus Kak CBeACHUS, MpEAHA3HAUYCHHBIC IS BOCHPHUATHS YEIOBEKOM,
¥ WHQpOpMAII KaK JaHHBIE, KOTOPhIE MOTYT OBITh 00pabOTaHBI aBTOMATH3UPOBAHHON
CHUCTEMOM.

JIICKPETHOCTh JaHHBIX. BO3MOKHOCTH ONHCAHHS HENPEPBIBHBIX OOBEKTOB H
TIPOIIECCOB C TMTOMOIIBIO TUCKPETHBIX JTaHHBIX.

NudopmanioHHbIe TPOLECChI — TMPOIECCHl, CBSI3aHHBIE C  XPaHCHHEM,
nmpeoOpa3oBaHUEM U TIepeaadeii JaHHBIX.

IIpeocmasnenue ungopmayuu

CumBoi. Andasut. MomHocTs angaBura. PaznooOpasue s3bIKOB U an(aBUTOB.
EcTtecTBeHHbIE 1 (pOpMaTIbHBIE S3bIKUA. AJI()aBUT TEKCTOB Ha PYCCKOM SI3bIKE. J|BOUYHBII
andasut. KomnyecTBO BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOMHAILMI) (PMKCUPOBAHHON
JUIMHBL B ABOMYHOM aiipaBute. IIpeoOpazoBanue nto0oro andaBuTa K JABOHUYHOMY.
KonuuecTBo pa3znuyHbIX CIIOB (DUKCUPOBAHHOW JUIMHBI B al(aBUTE ONPEACIEHHON
MOIIIHOCTH.

KoaupoBanue cMMBOJIOB OJHOTO an(aBuTa ¢ MOMOIIBIO KOAOBBIX CJIOB B JPYTOM
andasure, Kog0Bas TadbIULA, TEKOAUPOBAHHE.

JBonunbli kox. IIpencraBieHue JaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B IBOUYHOM
andasure.

NudopmanmoHHblii 00b€M JaHHBIX. BUT — MHUHHMMalIbHAsE €IUHULA KOJIMYECTBA
uH(popMauu — JBOMYHBIA pa3psia. EauHUIbl n3mMepenus HHPOPMaUOHHOTO 00BEMaA
JMaHHBIX. buT, 0aiT, KUI00aUT, MeradanT, ruradbamT.

CkopocTh mepenayd JaHHBIX. EJMHHUIBI CKOPOCTH MEpefadyd  JIaHHBIX.

Komupoanne tekcroB. PaBHomepHbiii kon. HepaBHomepHbii kox. KoaupoBka
ASCII. Bocemubutneie komupoBku. I[lonstne o komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HCHOJIb30BAHWEM PABHOMEPHOIO U HEPaAaBHOMEPHOTO
koaa. MTHpopMaloHHbIi 00BEM TEKCTA.

Hckaxxenue nudopmanuu npu nepeaaye.

Ob61ee npeacTaBiaeHUe 0 HU(GPOBOM NPEICTABICHUN ayTUOBU3YaAIIbHBIX U IPYTUX
HEIPEPBIBHBIX JTaHHBIX.

Komuposanue npera. [[BetoBsie Mogenu. Moaens RGB. I'myOuna komupoBaHus.
[Tanmutpa.

PactpoBoe u BekTOpHOE TIpencraBieHue wu3oOpaxkenuid. Ilukcens. OueHka
nH(OPMAITMOHHOTO 00bEMa rpadUUECKUX JAHHBIX JIJI PACTPOBOTO U300PAKECHHUS.

Koauposanue 3Byka. Pa3psiiHocTh 1 yactoTa 3anucu. KomyecTBo KaHaIoOB 3aIlvCH.

OneHka KOJIMYECTBEHHBIX IApaMETPOB, CBS3aHHBIX C MPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (pailyioB.
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NHpopMauoHHbIe TEXHOJIOIMHU
Texcmosbie 00KyMeHmbl

TexcToBbIe JOKYMEHTHI U UX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHHIla, a03all, CTPOKa,
CJIOBO, CUMBO).

TekcToBbId  TIpoIiecCOp —  HMHCTPYMEHT  CO3JaHHs, PEJAKTHPOBAHUA U
dbopmatupoBanus TekcToB. [IpaBuiia Habopa Texcra. PenaktupoBanue Tekcra. CBoMCTBa

cumBoJioB. [Ipudt. Tuner mpudtoB (pyOieHble, ¢ 3acedykamMu, MOHOIIUPHHHBIC).
[lonyxupHoe U KypcuBHOe HauepTaHue. CBoicTBa ab3alleB: I'paHMIIbI, a03alHBIN
OTCTYI, UHTEpBaJ, BelpaBHUBaHue. [lapameTpsl crpanuisl. CtuneBoe popmaTupoBaHue.

CrpykrypupoBaHue  HMHQOpMAIMM C  MOMOIIbIO  CIOUCKOB M TaOJIHIL.
MHuoroypoBHeBbIe criickd. JloOaBiieHre Ta0IHIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka u300pakeHUd B TEKCTOBbIE JTOKyMEHTHL. OOTekaHue H300pakeHH
TEKCTOM. BKiltoueHue B TEKCTOBBIN TOKYMEHT AuarpamMm, GopMyIll, HyMEpaluy CTPaHUII,
KOJIOHTUTYJIOB, CCBIJIOK M IPYTHX DJIEMEHTOB.

IIpoBepka mnpaBonmcanus. PaccraHoBka mnepeHOCOB. ['0JI0COBOM BBOJ TEKCTA.
OnTrueckoe pacmo3HaBaHuEe TekcTa. KommpioTepHblii mepeBoa. Mcmonb3oBaHue
cepBucoB MuTepHete 1151 00pabOTKU TEKCTA.

Komnvromepnas epaghuxa

3HAKOMCTBO € rpaguuecKuMu penaktopaMu. PactpoBsie pucyHku. Mcnonb3oBanue
rpapuuecKux NPUMUTHBOB.

Onepauun peaakTUPOBaHUS TpapUUECKUX OOBEKTOB, B TOM YHUCIE IHUPPOBBIX
dbotorpaduii: u3MeHEeHHE pa3zMepa, 00pe3Ka, MOBOPOT, OTPaKEHUe, padoTa ¢ 00JacTIMHU
(BplIETIEHUE, KONUPOBAHME, 3aJMBKAa LIBETOM), KOPPEKIHUS I1BETa, SPKOCTU U
KOHTPACTHOCTH.

BexTopnas rpaguka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEJICTBAMHU
TEKCTOBOT'0 IIPOLIECCOpa WM APYTUX porpamm (mpuiioskeHuit). JlobaBieHrne BEKTOPHBIX
PUCYHKOB B JOKYMEHTBHI.

Mynvmumeoutinvle npezenmayuu

[ToaroroBka MynbTUMeIMKUHBIX TTpe3eHTanmid. Cnaiig. loO0aBneHue Ha cinaiia TekcTa
1 n3o0paxxenuii. Pabora ¢ HECKONBKUMU ClaliIaMHU.

JloGaBrieHre Ha claii] ayIMOBU3yaJIbHBIX JAHHBIX. AHUMAIUA. | UTIepPCChUIKY.

8 KJIACC

Teopernueckne 0CHOBBI HH(POPMATHKH
Cucmemvl cuucnenus

Hemno3unmoHHble ¥ MO3UIMOHHBIE CUCTEMbl cuucieHus. AsndaBut. OCHOBaHHE.
Pa3Bépnyras ¢opma 3ammcu uyucia. llepeBog B JECATUYHYIO CHUCTEMY 4YHUCEN,
3alIMCaHHbBIX B IPYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema curcieHusl.
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JlBonuHas cuctema cumcienus. [lepeBos nenbix yucen B npenenax ot 0 mo 1024
B JIBOMYHYIO CUCTEMY CUMCIICHHs. BoceMepuuHas cucrema cumciieHus. llepeBon uucen
U3 BOCBMEPUYHOH CHCTEMBI B JIBOMYHYIO U JIECATUYHYIO CHCTEMBl M OOpPATHO.
[llectHanuarepuuHas cuctemMa cuucieHus. llepeBon uyucen W3 IIECTHAIUATEPUUHON
CUCTEMBI B IBOUYHYIO, BOCBMEPUUHYIO U JIECATUUHYIO CUCTEMBI U OOpaTHO.
ApudmeTrueckue onepanuy B JBOUYHON CUCTEME CUUCICHHUS.

Dnemenmuol Mamemamudeckou 102UKu

Jlornueckue  BbICKa3biBaHWsA.  Jlormueckue — 3HA4YEHUST  BBICKA3bIBaHUM.
OneMeHTapHble M COCTaBHblE  BbICKa3blBaHWs.  Jlormueckue  omeparym:
«» (KOHBIOHKIIMS, JIOTUYECKOE YMHOXEHHUE), «Uiu» (IU3BIOHKIUSA, JIOTHYECKOEe
CIIOKEHHUE), «He» (Jormyeckoe oTpulanue). I[IpuopUTeT TOTHMYECKHX OIepanui.
OrnpeneneHne HWCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHUS, €CIM HM3BECTHBI 3HAYCHUS
VCTUHHOCTH BXOJISIIIKUX B HETO AJIEMEHTAPHBIX BBICKa3bIBaHUM. JIornyeckre BhIpaKeHUsI.
[IpaBwia 3amucu JIOTHYECKMX BbIpakeHuM. [locTpoeHne TabiaUIl HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 351eMEHTBI. 3HAKOMCTBO € JIOTHYECKMMU OCHOBAMHU KOMITBIOTEDA.

AJITOPUTMBI U IPOrPAMMHUPOBAHHE
Hcnonnumenu u ancopummol. Aneopummudeckue KOHCMpyKyuu

[Tonsarue anroputma. MicnonHUTENN alIropuTMOB. AJITOPUTM KakK IJIaH YIPaBJICHUS
VICTIOJTHUTEJIEM.

CgoiictBa anroput™a. CrnocoObl 3amucu ajroputMa (CJIOBECHBIM, B BUJIE OJIOK-
CXEMBI, IPOrpaMMma).

AnropurMudecknue KOHCTpyKUMH. KoHCTpykumsi «cienoBaHuey. JIMHEHHbII
anroput™M. OTpaHUYEHHOCTh JIMHEHMHBIX aJTOPUTMOB: HEBO3MOXHOCTh MPEAYCMOTPETH
3aBUCUMOCTb MOCJIEA0BATEILHOCTH BBITIOJIHSAEMBIX IEMCTBUN OT UCXOAHBIX TAHHBIX.

KoHcTpykiuss «BeTBieHUE»: TONHas W HemnodHas (opMbl.  BelnonHeHue
U HEBBITIOJHEHUE YCJIOBUSI (MCTUHHOCTh W JIOKHOCTH BbICKa3biBaHUsA). [IpocTeie u
COCTaBHBIE YCIOBHSI.

KoHCcTpykiuss «mOBTOpEHMS»: LUMKIBI C 3aJaHHBIM YHCJIOM IIOBTOPEHUU,
C YCJIOBHUEM BBITIOJIHEHUS, C IEPEMEHHOM IUKIIA.

PazpaGotka nnsi  (GoOpMambHOTO  UCTOJHUTENSI  AIrOPUTMa, MPHUBOJSIIETO
K TpeOyeMOMy pe3yJbTaTy TMpHU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJTOPUTMOB C KMCHOJB30BAHUEM LHKJIOB W BETBICHUW I YIIPABJICHUS
dbopMaTbHBIMU  HMCHOJHUTEISIMU, TakuMu Kak PoOor, Yepenamika, UYepTExHUK.
BrinosiHeHre aaropuTMOB BPYUHYIO U HAa KOMITbIOTEPE. CUHTAKCUYECKHUE U JIOTUUECKHE
omuOku. OTKa3bI.

A3biK npoepammuposanus

Azpik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
ANTopUTMUYECKHI S3BIK).

CucreMa nmporpaMMUpOBaHUs: PEAAKTOP TEKCTA MPOTPaMM, TPAHCISATOP, OTIAUHK.
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Ilepemennas: tun, wMs, 3HadeHue. Llenble, BelECTBEHHBIE M CUMBOJIBHBIE
IIEPEMEHHBIE.

Oneparop mnpucBauBaHUs. ApUPMETHUUECKHE BBIPAKEHUS U TOPSJIOK HUX
BbluMCIIeHHs. Onepanuy ¢ LENbIMA YUCIAMH: ILEJIOYUCICHHOE JEJIEHHE, OCTaTOK
OT JICJICHUS.

BerBnenus. CocTaBHble yCIOBUS (3aMUCh JIOTUYECKUX BBIPAXKEHUIN HAa M3y4aeMOM
A3bIKE IporpaMMupoBaHusi). HaxoxaeHne MUHMMyMa U MakCUMyMa M3 JIBYX, TPEX U
4eThIpEX uncen. Pemenne KBagpaTHOro ypaBHEHUS, UMEIOIErO BEIIECTBEHHbIE KOPHHU.

Jlnanorosas OTJIazKa MPOrpaMM: IOMIArOBOE BBHIIIOJIHEHUE, NMPOCMOTP 3HAYECHUHN
BEJIMYMH, OTJIaI04HbII BBIBOJ, BHIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBuem. AnroputM EBkimna amas HaxoXKICHHUS HAUOOJBIIETO OOIIETOo
JeNUTeNs] JBYX HATypajdbHBIX u4ucen. Pa30ueHuwe 3amucu HATypajdbHOTO YHCIa
B MO3UIMOHHON CHCTEME C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha OTHEIBHBIC
nUQphL.

[uxn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKU JEIMMOCTH OJHOIO LEJIOr0 Yucia
Ha JApyroe, IpOBEPKHU HATYPAJIBHOIO YMCia HA IIPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHbIX. CHUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. Iloacuér yacTOThl MOSABIEHUS CHMBOJA B CTPOKE.
BceTpoennsie pyHkiuu s 00paboTKH CTPOK.

Ananuz aneopummos

OnpeneneHre BO3MOXKHBIX pE3YyJIbTaTOB padOTHl alropuTMa TMpPU  JAaHHOM
MHOJKECTBE BXOJHBIX JAHHBIX, OIPEICICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
MIPUBOJSALIMX K JAHHOMY PE3YJIbTaTy.

9 KJIACC

Hu¢posBas rpaMoTHOCTH
I'nobanvnas cemv Humepnem u cmpamezuu 6e30nacHo20 nogeoeHus 6 Hell
I'mo6anbhas cets Untepuer. IP-aapeca y3mos. CeteBoe XpaHeHne TaHHBIX. MEeTO b
WH/IMBHUIYaJIbHOTO U KOJIJIEKTUBHOTO pa3MelleHus HoBoM uH(opmanuu B MHTepHeTe.
bonbive naHHbIE (MHTEpHET-AaHHbIE, B YACTHOCTH JAHHBIE COLMAIBHBIX CETEN ).
[Tonsitue 00 wHPOPMAMOHHON O€30MacHOCTU. YTpo3bl HHGOPMAIIMOHHON
6e3omacHOCTH Mpu padOTe B rI100aIbHOM CETH U METO b TpoTUBOIeHcTBUS M. [IpaBusna
Oe3onacHoi ayTeHTUPuKauuy. 3amura TuuHor nHpopmannu B Miatepuere. be3onacHbie
ctpareruu noseaeHus B Murepuere. IlpenynpexieHrne BOBIEYEHUS B JECTPYKTUBHBIE U
KpUMHUHAIIbHBIE (OpPMBI CETEBOW AKTUBHOCTU (KUOEpOYJUIMHT, (DUIIMHT W Jpyrue

dbopmbI).
Paboma 6 ungpopmayuonnom npocmpancmee

Bunel nestenpHOCTH B MHTEpHETE. MHTEPHET-CEPBHUCHI: KOMMYHHKAIMOHHBIC
cepBUCHI (ToUTOBAs CITyk0a, BII€0-KOH(EPEHII-CBSI3b U APYTHE), CIIPABOYHBIC CITYKOBI
(kapThl, pacmucaHusi W JpPYTrHe), TOUCKOBBIC CIYXKOBI, CIy>KObI OOHOBJICHHS

10
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MPOrpaMMHOTO ObOecrieueHuss U apyrue ciaykKO0bl. CepBUCH TOCYAapCTBEHHBIX YCIIYT.
OO6iaynbple XpaHwiMia JaHHbIX. CpelncTBa COBMECTHOW pa3pa0OTKH JOKYMEHTOB
(onnaiiH-oducsr). [Iporpammuoe oGecrieueHre Kak BeO-CepBUC: OHIAHHOBBIE TEKCTOBBIC
U TpaduecKue peJakTophl, CPeIbl pa3pabOTKU MTPOTPamMM.

Teopernyeckne 0CHOBbI HHPOPMATHKHU
Mooenuposarnue kax memoo NO3HAHUSL

Mopenbs. 3amauu, pemaeMble C MOMOIIbIO MojaenupoBanus. Kiaccudukanmu
Mojeseil. MarepuanbHble (HaTypHbIe) U HHPOpMAIMOHHBIE Moaenu. HenpepbiBHbIE U
TUCKpeTHbie Mojenu. Mwmuranvonnsie wmoxaenu. HWMrposeie Mogenu. OlieHka
aJICKBATHOCTHU MOJIETTU MOJIETTUPYEMOMY OOBEKTY U LIEJISIM MOJICTUPOBAHMUS.

Tabnuuneie Mmoaenu. Tabauia kak mpeicTaBlIeHUe OTHOIICHUS.

baspl nanupix. OTO0p B TabnHIle CTPOK, YTOBIECTBOPSIONINX 3aJaHHOMY YCJIOBHIO.

I'pa¢. Bepmmna, pedpo, mytb. OpueHTHPOBAaHHbIE U HEOPUEHTUPOBAHHBIE rpadbl.
Jnmuna (Bec) pebpa. BecoBas matpuiia rpada. JnvHa myTtu Mexay BepuimHaMmu rpada.
[Touck ontumanbHOro Myt B rpade. HauanbHas BepuimHa (MCTOYHUK) M KOHEYHAs
BeplIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade. BbruncieHne KoaudecTBa IyTel
B HaIIPaBJICHHOM allMKJIN4YECKOM rpade.

HepeBo. Kopens, Bepmmna (y3en), JucT, pedpo (ayra) nepeBa. Breicota nepesa.
[MonnepeBo. Ilpumepsl ucnosb3oBaHusi AepeBbeB. [lepeObop BapuaHTOB C MOMOIBIO
JepeBa.

[lonsiTME MaTeMaTU4YeCKOM MOJENW. 3aJadyd, peulaeMble € IOMOILBIO
MaTEMaTUYeCKOro (KOMIBIOTEPHOI0) MoAenupoBanud. OTivune MaTeMaTUYecKOn
MOJIEIN OT HATYPHON MOJENH U OT CIIOBECHOTO (JINTEPATypPHOT0) ONMKUCAHUs 00OBEKTA.

Otanbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: TOCTAHOBKA 3aJayd, IOCTPOCHUE
MaTEeMaTU4YeCKOM MOJENIH, MpOorpaMMHas peanu3alus, TECTUPOBAaHUE, NPOBEICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAIU3 €r0 PE3YJIbTATOB, YTOUHEHUE MOJIEIIH.

AJITOPUTMBI U IPOTPAMMHMPOBAHUE
Paspabomka areopummos u npoepavm

Pa3ouenune 3amaum Ha mnoxazagaud. CocTaBieHHE aQJITOPUTMOB M IPOrPaMM
C HCHOJIb30BAHMEM  BETBJCHUW, I[MKJIOB M  BCIOMOTATENIbHBIX  AJTOPUTMOB
JUISL yIpaBieHus ucrnojHuTeneM PoOOT wiam JIpyruMu UCHOJHUTENSIMU, TaKUMH Kak
Yepenarika, YepTEKHUK U JPYTUMH.

Tabmuunbsie BenmuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. (CocTaBlieHHE W
OTJIaJIKa TPOTrPaMM, PEaTU3yIOIIUX THUIIOBbIC aJIrOPUTMbI O0OpaOOTKH OJHOMEPHBIX
YHUCIIOBBIX MAaCCHBOB, Ha OJTHOM U3 sI3bIKOB ITporpammupoBanus (Python, C++, [Tackaib,
Java, C#, lllxonbHbIM ANTOpUTMUYECKUI S3BIK): 3aMOJHEHHE YHCIOBOIO MAacCUBa
CIy4yalHBIMM YMCJIAMH, B COOTBETCTBUM C (GOpMyJIOH WKW TyTEM BBOJA YMHCEII,
HaXO0XXJICHUE CYMMBbI 3JIEMEHTOB MACCHUBA, JIMHEHHBIN MMOUCK 3aJIaHHOTO 3HAYEHUS
B MacCuBe, IMOJACYET 3JIEMEHTOB MAaCCHBA, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHUIO,
HaxXOXXJICHUE MHUHUMAJIBHOTO (MaKCUMaJabHOI'0) »3JieMeHTa wmaccuBa. CopTHpOBKa
MaccuBa.

11
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OOpaboTka TMOTOKA MJAHHBIX: BBIYUCIEHHWE KOJIMYECTBA, CYMMBI, CpPETHETO
apu(MeTHYecKoro, MHUHUMAJIBHOTO W  MAaKCUMAJIbHOTO 3HAYCHHUS] DJEMEHTOB
IIOCJIENOBATEIbHOCTH, YIOBIETBOPSIONIUX 3aJAHHOMY YCIIOBUIO.

Ynpaenenue

VYnpasnenue. Curnan. OOpatHas cBs3b. [lomydenuwe curHaioB OT HUGPOBBIX
JATYMKOB (KacaHWs, pacCTOSHUSA, CBETA, 3ByKa M Apyroro). IlpumMeps! ncosib30BaHus
OpUHLKINA OOpAaTHOW CBSI3W B CHCTEMAax YINPABICHHUS TEXHUYECKUMHU YCTPOMCTBAMHU
C TIOMOIIIBIO TATYMKOB, B TOM YHUCIIE B POOOTOTEXHUKE.

[Ipumepsl  poOOOTU3MPOBAHHBIX CHCTEM (CHCTEMa YNPABICHUS JBUKECHHEM
B TPaHCIOPTHOM CHCTeMe, CBapOuYHas JUHHUS aBTO3aBOJA, ABTOMATH3UPOBAHHOE
yIpaBJICHUE OTOIUICHUS JOMa, ABTOHOMHAs CHUCTEMa YIPABICHUS TPAaHCIOPTHBIM
CPEACTBOM U JPYTUE CUCTEMBI).

HNHpopManoHHbIE TEXHOJIOTHHU
DnekmponHvle mad.Iuybl

[lonsiTue 00 37eKTPOHHBIX Tabiuuax. TUMNbl JAHHBIX B SYEMKAX 3JIEKTPOHHOU
tabnuupl. PenaktupoBanue u QopmartupoBaHue Tabnaul. BceTpoeHHble (yHKIUU
JUIs TOUMCKa MAaKCUMyMa, MHUHUMYMa, CYMMbl U CpPEAHEr0o apu(MeTudecKkoro.
CopTHpoBKa JIaHHBIX B BBIJICJIEHHOM Juana3one. [loctpoenue auarpamMm (rucrorpamma,
KpyroBas iuarpaMma, To4euHasi AuarpamMma). BeiOop Tuna nuarpaMmel.

[IpeoOpa3oBanue ¢opmyn npu konupoBaHHU. OTHOCUTENbHAs, aOCOJIOTHAs U
CMEIIIaHHAas aJpecarnusl.

VYCioBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX TaOiuiax. CyMMHpOBaHHE U MOJCYET
3HAYEHM, OTBEYAIOIINX 33JJaHHOMY ycioBHi0. OOpaboTka 00ibIInX HAOOPOB JAHHBIX.
YucneHHOEe MOJIETMPOBAHUE B 3JIEKTPOHHBIX TaOIUIAX.

Hughopmayuonnvie mexnonozuu 8 cogpemeHHom ooujecmese

Ponbp nH(OpPMALMOHHBIX TEXHOJOTUH B Pa3BUTHUM SKOHOMHMKH MHUPA, CTpPaHBI,
pervoHa. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

[Ipodeccuu, cBa3anHble ¢ MHPOPMATUKON ¥ MH(POPMALIMOHHBIMU TEXHOJOTUSIMHU:
BeO-u3aitHep, MPOTrpaMMHUCT, pa3padOTUUK MOOUIBHBIX MPWJIOXKEHUM, TECTUPOBIIUK,
apXUTEKTOP MPOTrPAMMHOI0 OOECIIeUEHHs, CIIELIUAIICT MO aHAINU3Y JIaHHbIX, CHCTEMHBIH
aJIMUHHUCTPATOP.

12
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLHIEI'O
OBPA3OBAHUA

N3yuyenue nHpopMaTUK Ha YpOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs HAIMIPaBJICHO
Ha JIOCTM)KEHHE OOYyYaroUMMHUCA JIMYHOCTHBIX, METAlpeIMETHBIX U MPEIMETHBIX
pe3yIbTaTOB OCBOCHHSI COACPKAHMSI YIEOHOTO MPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl UMEIOT HAIIPABICHHOCTh HA PEIICHHUE 33a]]a4 BOCITUTAHHMSI,
Pa3BHUTHA U COLUATHM3AIUN 00YYAIOIINXCS CPECTBAMHU YIEOHOTO TIpeIMeETa.

B pesynbTare nuzyuenusi tHGOpMaTUKU Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHus
y oOyuatomerocst OyayT cQOpMHUpPOBaHBI CJEAYIONIME JIMYHOCTHBIE PE3YJIbTAThI
B YaCTH:

1) naTpMOTHYECKOr0 BOCTIUTAHMS:

LEHHOCTHOE OTHOLIEHHWE K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACIIEIUI0, NMOHUMAHUE 3HAaYeHUs WH(OOPMATUKUA KaK HAYKHM B JKU3HU
COBPEMEHHOr0 00IlecTBa, BIAJACHUE JOCTOBEPHOM HH(POPMALUEH O MepeaoBbIX
MHUPOBBIX M  OTEYECTBEHHBIX JIOCTHKEHHUSX B  00JacTM MHPOPMATUKU U
MH(OPMAIMOHHBIX TEXHOJOTUM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O LIU(PPOBOI
TpaHcpOopMaIi COBPEMEHHOTO OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OpPUEHTALMSl HAa MOPAIbHBIE LIEHHOCTH W HOPMBI B CUTyalUsIX HPABCTBEHHOI'O
BBIOOpA, TOTOBHOCTh OILICHMBATh CBOE MOBEJACHUE M MOCTYIIKH, a TaKXKe MOBEJICHUE U
MOCTYNKX JAPYTUX JIIOJEW C MO3WIMUM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM
OCO3HaHUs TNOCJIEACTBUM IMOCTYIKOB, aKTUBHOE HEIPUATHE ACOLMAIBHBIX IOCTYIIKOB,
B TOM uncie B IHTepHeTe;

3) rpa’kaIaHCKOro BOCTIMTAHMS

IPEICTABICHHE O COIMAIBHBIX HOpMaX M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHM
B KOJUICKTHBE, B TOM 4YHCJIE€ B COIMAJIBHBIX COOOIIECTBAX, COOJIOJCHHE MPABUII
0€30IacHOCTH, B TOM YHCJIC HaBBIKOB O€30MaCHOT0 MOBEICHHS B HHTEPHET-CPEIC,
TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM IEATEILHOCTH IPHU BBIMOJHEHHH YIEOHBIX,
MO3HABaTEIbHBIX  3a/ad, CO3MAaHMM  y4YEOHBIX  IIPOEKTOB, CTpEMIIEHHUE
K B3aWMOINOHHUMAHHIO W B3aWMOIIOMOIIM B MpPOIECCEe ITOH Y4eOHOW IeSITEeIbHOCTH,
TOTOBHOCTH OIICHMBATh CBOE IMOBEAECHHE W IOCTYIKH CBOMX TOBAPHIICH C IMO3HUIMU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MTOCICACTBUI MMOCTYIIKOB;

4) HeHHOCTeli HAYYHOI 0 O3HAHMS
c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX TpeACTaBlIeHU 00 uHpopmaluuy,
WH(OPMAITMOHHBIX TpoIeccax M MH(POPMAITMOHHBIX TEXHOJIOTHSIX, COOTBETCTBYIOIINX

13
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COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOLIECTBEHHOM MPAKTUKU U COCTABIISIFOIINX
0a30BYIO0 OCHOBY JIJIsl IOHUMaHUs CYIIHOCTH HAyYHOU KapTUHBI MUDA;

MHTEpeC K 00yYEHHUIO ¥ TO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTH U CHOCOOHOCTh
K CamM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH U YPOBHsS OOydeHHUs
B JAJILHEUIIIEM;

OBJIAJICHAE OCHOBHBIMH HaBBIKAMH HCCIICOBATEIBCKON NEATEIBHOCTH, YCTAHOBKA
Ha OCMBICJICHUE OIbITA, HAOJIOJEHUI, MOCTYNKOB M CTPEMJICHHE COBEPIICHCTBOBATh
yTH JTOCTH>KEHUS MHAUBUAYAJBHOTO U KOJUIEKTUBHOT'O OJIarOMOMyYus;

c(OpMUPOBAHHOCTh HMH(POPMAIIMOHHON KYJIbTYpbl, B TOM YHCIE HaBBHIKOB
CaMOCTOSITEJIbBHOM pabOThl € Y4YEOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypOM,
pa3HOOOpa3HBIMU CpEACTBAMH HH(OPMALIMOHHBIX TEXHOJOTHH, a TaKXKe YMEHHS
CaMOCTOSITENIbHO OMpPEACNATh LIETH CBOEro OOydYeHHUs, CTaBUTh U (POPMYIHUPOBATH
U1 ce0s1 HOBbIE 3a/1a4M B yu€0e U MM03HABATEJIbHOM 1€ATEIbHOCTH, pa3BUBaTh MOTHUBBI U
MHTEPECHI CBOEH NTO3HABATEIILHOM JAESITEIBHOCTH;

5) hopMupoBaHUSI KYJbTYPbI 3/10POBbSI:

OCO3HAHME IICHHOCTH >XM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO,
yCTaHOBKa Ha 37I0POBBIM 00pa3 *U3HU, B TOM YHCIIE U 32 CUET OCBOCHUS U COOTIOCHUS
TpeOboBaHuii  O€30MacHOM  OSKCIUIyaTalldd  CPEACTB  HMH(DOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TE€XHOJIOTHl;

6) TPy10BOT0 BOCIIMTAHMSI:

HMHTEpEC K MPaKTHYECKOMY W3ydeHHIO Tmpodeccuit u Tpyma B cdepax
poeCCHOHATILHOMN IEATEIBHOCTH, CBSI3aHHBIX ¢ HH()OPMATHKOMN, MPOrpaMMHUPOBaHHEM
U MHPOPMAIMOHHBIMUA TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHMSX HayKH
UHPOPMATHKH U HAYYHO-TEXHUYCCKOTO TPOTpecca;

OCO3HAHHBI  BBIOOP W MOCTPOCHHE  HMHIUBUAYAJIbHOW  TPACKTOPHH
00pa30BaHus M KU3HCHHBIX TUIAHOB C YYETOM JIMUHBIX M OOIIECTBEHHBIX MHTEPECOB U
NOTpeOHOCTEH;

7) 7K0JIOTHYECKOT0 BOCIIUTAHHUS:

OCO3HAHME TI00AILHOTO XapaKTepa HKOJOTUUECKUX MPOOJIeM U IMyTel UX pelieHus,
B TOM 4YHCJIE C Y4ETOM BO3MOXKHOCTEH HH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUI;

8) apanranuu 00y4awIerocs K M3MeHsIOIUMCS YCJIOBHSIM COUATbHOI 1
NPUPOIHON Cpeabl:

OCBOEHHE OOYyYaOIMMUCS COLMAIBHOIO OIbITa, OCHOBHBIX COLMAIbHBIX POJIEH,
COOTBETCTBYIOILIMX BeAyIllIel AESITebHOCTA BO3pacTa, HOPM M MpaBHJI OOLIECTBEHHOTO
noBesneHus, GopM COLMATBHOW KHU3HU B TPYNIax M cOOOIIeCTBaX, B TOM YHCIIE
CYILECTBYIOIINX B BUPTYAJIbHOM IPOCTPAHCTBE.
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METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIEe Pe3yabTaThl OCBOECHUS MPOTPAMMBbI 10 HHOPMATUKE OTPAXKAIOT
OBJAJICHUE YHHUBEPCAJIbHBIMU  YYEOHBIMU  JICUCTBUSAMHU — TI03HABATEIbHBIMU,
KOMMYHUKATHBHBIMH, PETYIISITHBHBIMU.

Ilo3HaBaTebHbIe YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
Ba3oBbie Jornueckue 1eMCTBUA:

yMEHHUE ONpEACATh MOHATHS, CO3/1aBaTh 000O0IIEHNS, YCTaHABIUBATh aHAJIOTHH,
KIaccu(UIMpoBaTh,  CaMOCTOSITEIBHO  BBIOMpPATh  OCHOBAaHUS U KPUTEPUHU
I KiIaccudUKaliyd, YCTaHaBJIMBATh IMPUYMHHO-CIICJCTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYXKACHHUA, JIeJaTh YMO3AKIIOUCHHS (MHIYKTHUBHBIC, JCIYKTHUBHBIE WU
10 AaHAJIOTHH) U BBIBOIBI;

yMEHHE CO3/1aBaTh, IPUMEHATH U MPEOOPA30BBIBATh 3HAKK U CUMBOJIBI, MOJICIH U
CXEMBI JJIsI pellIeHUs Y4eOHBIX M TI03HABATEIBHBIX 3a/a4;

CaMOCTOSITEJIbHO BBIOMpaTh CHoco0 pemieHus ydeOHOW 3amauu  (CpaBHHMBATH
HECKOJIbKO BapUMaHTOB pEIICHUs, BBIOMpATh HauboJiee MOAXOMAIUN C Y4ETOM
CaMOCTOSITEJILHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKHeE JeHCTBHA:

dbopMyIUpOBaTh BONPOCHl, (PUKCHPYIOIMKME pa3pblB  MEXKIYy pPEAIbHBIM U
JKeJIaTeIbHBIM COCTOSHUEM CHTYyallMd, OOBEKTa, M CaMOCTOSTEIBHO YCTaHABIUBATH
HCKOMOE U JIAHHOE;

OIICHUBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTh HH(GOPMAIIHIO, TTIOTYUYCHHYIO B XO/J1€
HCCJICJOBaHMS;

MPOTHO3UPOBATh BO3MOKHOE JaJIbHEHIIIEE pa3BUTHE IMPOIECCOB, COOBITUNA U HX
MOCIECTBUA B AHAJIOTHYHBIX WM CXOJHBIX CHUTyalldsiX, a TAaKXE BbIJIBUTaTh
MPEANO0JIONKEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSIX M KOHTEKCTaX.

Pabora ¢ ungopmanmeit:

BBISIBIISITE  AeUIIMT WHGOPMAIIUKU, JTaHHBIX, HEOOXOJAMMBIX I PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSATH Pa3IMIHBIC METObI, HHCTPYMEHTBI U 3alPOCHI TIPH IOUCKE M 0TOOpE
uH(OpMAIUU WU JaHHBIX U3 UCTOYHUKOB C YUETOM MPEAJIOKEHHOM YI4eOHOU 3a1a4u U
3aJIaHHBIX KPUTEPUEB;

BBIOWpaTh,  aHAJIM3UPOBATh, CHCTEMATH3UPOBaTh W  HMHTEPIPETHPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M JOPM ITPEICTABICHHS,

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (hopMy TIpeAcTaBieHus UHPOpMAIIUU U
WUTIOCTPUPOBATh pPEIIacMble 3aJa4d HECIOXHBIMH CXEMaMH, JharpaMMaMHi, WHOM
rpaduKoi 1 ©X KOMOMHAIIUSIMU;

OIICHUBATh HANIEKHOCTh WH(OPMAIIUU 110 KPUTEPUAM, MPEI0KEHHBIM YUUTEIIEM
WM COPMYITHPOBAHHBIM CaMOCTOSTEIILHO;

3¢ (PEeKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH(POPMAITHIO.
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KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe eilcTBUS
Oo0menue:

COTIOCTaBIIATh CBOM CYXKJICHHS C CYXJICHHSAMHU JPYTHX YYaCTHHKOB JHaiora,
0OHapyKHBaTh Pa3JIMUNC U CXOJCTBO MO3HUITHIA;

MyOJMYHO TIPENCTABIATH PE3yJbTaThl BBITIOJIHEHHOTO OIBITa (IKCIIEPUMEHTA,
WCCJICTOBAHMS, IPOCKTA);

CaMOCTOSTEIIEHO BHIOMPATh (hOpMAT BBICTYIUICHUS C YIETOM 3a7a4 TIPE3CHTAIlUN U
0COOEHHOCTEH ayIUTOPHH U B COOTBETCTBUHU C HMM COCTaBJISATh YCTHBIC M MHCHMCHHBIC
TEKCTBHI C UCTIOJIb30BAaHNEM WILTIOCTPATUBHBIX MaTCPUAJIOB.

CoBMecTHasI 1eSITeILHOCTD (COTPYAHMYECTBO):

MTOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHAUBUAYAJIbHON pabOThI
IPU PELIEHUH KOHKPETHOW MpOOJIEMBbl, B TOM YHCIIE NPU CO3AaHUHM MH(POPMALTMOHHOTO
IPOAYKTA;

OPUHUMATh LEJdb COBMECTHOM HH(OPMALIMOHHOW JEATENbHOCTH 10 cOopy,
00paboTke, nepenave, popmanuzanuu MHGOPMAIINHU, KOJUIEKTUBHO CTPOUTH JCHCTBUS
no €€ JOCTMKEHUIO: PAaCHpelessaTh POJIM, JAOTOBapHBAThCA, OOCYKIaTh MNPOLECC H
pe3yJIbTaT COBMECTHOM padoThI;

BBINIOJIHATh CBOIO 4YacTh paboThl ¢ HHPOpMauuend WM HHPOPMALUOHHBIM
IPOAYKTOM, JOCTHras KayeCTBEHHOI'O pe3yJpTaTa [0 CBOEMY HAIpPaBICHUID H
KOOPJMHUPYsI CBOM JEHCTBHS C IPYTUMHU WICHAMH KOMAH/IbI;

OLICHMBATh  KA4yecTBO CBOEro BKJIaga B  0oOmMiA  WH(OPMAIMOHHBIN
OPOAYKT IO KPHUTEPUSM, CaMOCTOSITENBHO C(OPMYIMPOBAHHBIM  Y4aCTHUKAMU
B3aMMOJICHCTBHUS;

CPaBHUBATH PE3YyJbTaThl C UCXOJHOM 3aJadeld M BKJIAJ Ka)JIOr0 YJ€HA KOMAaHJbl
B JIOCTWI)KEHUE pe3yJbTaTOB, pa3lensiTh cepy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTB K IPEAOCTABIICHUIO OTYETA MEPE] TPYIIION.

PeryasiTuBHbIe YHUBepcaJbHbIe Y4eOHbIe JeHCTBUSA

Camoopranm3anus:
BBISIBIIAT B JKM3HCHHBIX M YYEOHBIX CHUTyaIlUsAX MpoOJIeMbl, TpeOyromue
pelieHus;

OPUEHTHUPOBAThCS B  Pa3IMYHBIX  TOAXOJaX K  TIPHUHATUIO  PEHICHUM
(MHIMBUAYATBLHOE MPUHATHE PEIICHUH, MPUHATHAE PEIICHUHA B TPYIIIE);

CaMOCTOSITCIIGHO COCTAaBJISITh AJITOPUTM pEIICHUS 3amadd (WM ero 4YacTh),
BBIOWpATh CHOCOO perieHus] y4deOHOW 3amadu C Y4ETOM HWMEIOIIUXCS PECypCcoB
¥ COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH MpeIaracMble BapHaHThI PEIICHHI;,

COCTaBJISITH IUIAH ACHCTBUH (TUTaH peain3aliii HaMEYEHHOTO aJlTOPUTMA PEIICHHUS ),
KOPPEKTUPOBATh TMPEIJIOKEHHBIN aAJTOPUTM C YYETOM IMIOJIYYCHUS HOBBIX 3HAHUU
00 n3ydyaeMoM O00BEKTE;

JenaTth  BBIOOp B YCIOBUSX TMPOTHBOPEUYMBOW  HH(pOpMAIMU u  OpaTh
OTBETCTBEHHOCTH 3a PEIICHHE.
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CamokoHTpOJIb (peduiexcus):

BJIAJIETh CLIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIUH U PEQIIEKCUH;

JaBaTh OLEHKY CUTYyallUH U MIpejiarath IiaH €€ N3MEHEHMUS;

YUUTBHIBATh KOHTEKCT U MPEIBUICTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH
OpU peleHud y4eOHOM 3ajayu, aJanTUpPOBaTh pPEIIEHUE K  MEHSIOMIKUMCS
00CTOSITECIILCTBAM;

OOBSACHATH IPUYUHBI JOCTUKEHMUSI (HEIOCTHUKEHUS ) pE3yJIbTaTOB
UH(POPMAILIMOHHON JEATEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MTPOU3OLIEAIIEH CUTYallUN;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH Ha OCHOBE HOBBIX OOCTOATEJIBCTB,
WU3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA IIEJIH U YCIOBHSIM.

IMOIHOHAJIBHBIA HHTEJJICKT:
CTaBUTh ceOsl Ha MECTO JIPyroro 4YejoBeKa, MOHUMAaTh MOTHBBI U HaMEpPEHUS

JIPyToro;

IIpunsTtue ceds U APyrux:
OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJUPOBATh BCE BOKPYT MaXe B YCIOBHSIX
OTKPBITOTO JAOCTYyTNA K JTI0OBIM 00bEMaM HHGOPMAIIUH.

HPEIMETHBIE PE3YJIbTATDI

K xonny oOyuenuss B 7 kiacce y oOydaromerocs OyayT c(opMupOBaHbI
CIIETYIOIINE YMEHHUS:

HNOSICHATh Ha IMPUMEPAax CMBICI THOHATUN «UH(GOpPMALUA», «UHPOPMALUOHHBIN
nporecc», «oOpaboTka wuHOpMaUM», «XpaHeHHEe UHPoOpMaMny, «mepenayda
uH(bOpMaLIINY;

KOAMpOBaTbh M  JEKOAUPOBATh  COOOIIEHHMS IO  33JaHHBIM  IIpaBUJIaM,
JEMOHCTPUPOBaTh TOHMMAaHUWE OCHOBHBIX MPHUHIMIIOB KOJMPOBAaHUSA HH(pOpMaLuu
pa3IMYHON NMPUPOIbI (TEKCTOBOM, TpapruecKoid, ayano);

CpaBHMBATh JUIUHBI COOOIICHHWH, 3amMCaHHBIX B pa3jNYHBIX andaBUTaX,
OTIEpUPOBAThH €AMHULIAMU U3MEpEeHHs HH(DOPMAIIMOHHOTO 00BEMA M CKOPOCTH Tepeaadn
JTAHHBIX;

OLICHMBATh U CPABHUBAThH pa3Mepbl TEKCTOBBIX, TpauueCKUX, 3BYKOBbIX (haiiioB U
BUJ1e0(haIoB,;

IPUBOJUTH TPUMEPbl COBPEMEHHBIX YCTPOMCTB XpaHEHUS M  Ieperadyu
uHbOpMaIMH, CPABHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTHKHY;

BBIJICTISITh OCHOBHBIE JTalbl B WCTOPUM W TIOHMMATh TEHACHIIMHM Pa3BUTHS
KOMIIBIOTEPOB U IPOrPaMMHOT0 0OeCTIeueHUS;

MOJIy4yaTh W UCHOJB30BaTh HHGPOPMAIUIO O XapaKTEPUCTUKAX MEPCOHAIBHOTO
KOMIIBIOTEPAa M €ro OCHOBHBIX dJJeMeHTaxX (TpOoIeccop, OMepaTWBHAs IaMATh,
JOJITOBPEMEHHAsI TaMATh, yCTPOWCTBA BBOJA-BHIBOIA);
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COOTHOCUTH XapaKTEPUCTHKU KOMIIBIOTEpA C 3aJadaMH, peHIaeMbIMH C €ro
MOMOIIBIO;

OpPUEHTHUPOBATHLCS B UEPAPXUUECKON CTPYKType (alIoBOW CHUCTEMbI (3alKMChIBATDH
noiHoe umMs daiina (karajiora), myTh K ¢aiay (kaTajaory) mo UMEIIEMycs OIHMCAHHIO
¢baitnoBoil CTpYKTYpbl HEKOTOPOTO WH(GOPMALIMOHHOTO HOCUTES);

paboTtath ¢ ¢GaiIoBON CHCTEMON MEPCOHATHPHOTO KOMITBIOTEPA C UCIIOIH30BAHUEM
rpaduueckoro wuHTEpdeiica, a HMEHHO: CO37aBaTh, KOMUPOBATH, IEPEMEIIATH,
NEePEeUMEHOBBIBaTh, YJAJSATh W apXUBUPOBaTh (halabl M KaTajord, HCIOJIb30BaTh
AHTUBHUPYCHYIO ITPOTPAMMY;

MPEJICTaBIATh PE3yJIbTaThl CBOEH IEATEIBHOCTH B BHJIE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MyJIbTUMEIUNHBIX MTPE3CHTAIIUN;

uckatb uHbopManuio B HuTepHere (B TOM uYHMCie, MO KIIOYEBBIM CIIOBaM,
0 M300paKEHMI0), KPUTUUECKH OTHOCUTHCA K HallIeHHOM uH(popManuu, oco3HaBas
OMMACHOCTH JUIsl IMYHOCTH U OOIECTBA PaclpOCTPaHEHUs BPEIOHOCHON MHpOpManuy,
B TOM YHCIIE€ IKCTPEMUCTCKOTO U TEPPOPUCTUIECKOTO XapaKTepa;

IIOHUMAThb CTPYKTYpPY aIpeCOB BEO-PECypCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALIHIA;

coOmonarh TpeboBaHMsSI OE€30MACHOM SKCIUTyaTalldd TEXHUYECKUX CpEICTB
UH(POPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUHM, COONIONATh CETEBOM 3THUKET,
0a30Bble HOPMBI MH(POPMALMOHHON STUKH W MpaBa OpH padoTe € NPHIOKECHHUSIMU
Ha JIIOOBIX ycTpolcTBax U B MHTepHeTe, BHIOMpaTh O€30MacHbIE CTPATEruu MOBEICHUS
B CETH,

OPUMEHATh  METOJAbl  MPO(PUIAKTUKM  HETaTMBHOIO  BIUSHUS ~ CPEICTB
MH(GOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN Ha 370POBbE MOJIH30BATEIIS.

K xonny oOyuenuss B 8 kiacce y oOydaromierocs OyayT c(opMupOBaHbI
CJIEIYIOLNE YMEHUS:

MOSICHATh Ha MpUMEpax pasiudmsl MEXKIY MO3WIUOHHBIMH W HEMO3WUITMOHHBIMH
CUCTEeMaMH CUUCIICHUS;

3aluChIBaTh U CPaBHUBATH Lielibie yncia oT 0 1o 1024 B pa3IMyHbIX TO3UIIMOHHBIX
cUCTeMaXx CUMCIICHHUs (C OCHOBaHUAMU 2, 8, 16), BRIOJHATH apr(MeTHUIEeCKHUEe OnepaIiuu
HaJl HUIMU;

pacKpbIBaTh CMBICT TIOHSATUN «BBICKA3bIBAHUE», <JIOTHYECKAs OMepars,
«JIOTUYECKOE BHIPAXKEHUEY;

3aMUChIBaTh  JIOTUUECKHE BBIPAXKEHUS C  KCIOJB30BAHHEM  JTU3BIOHKIIHH,
KOHBIOHKITUM W OTPHUIIAHUS, ONPEACIATh NCTHHHOCTH JIOTHUYECKUX BBIPAKEHUMN, €CITU
W3BECTHBI 3HAYCHUS WCTHUHHOCTU BXOMSIIMX B HErO TEPEMEHHBIX, CTPOUTH TaOJHIIBI
WCTUHHOCTH JIJISl IOTHYECKUX BBIPAKCHUM;

pPacKpbhIBaTh CMBICTT TIOHSATUN «HUCIIOMHUTENbY», «AJITOPUTMY, «IIPOTrpamMmay,
MOHMMAsT PAa3HUILy MEXKAYy YHNOTpeOIIEHHEM O3TUX TEPMHUHOB B OOBIICHHON peun u
B HH(pOpMaTHKE;
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ONUCHIBATh AJTOPUTM PEUICHUS 3aJaud Pa3JIMYHbBIMU CIIOCOOaMHU, B TOM YHUCIIE
B BUJIE OJIOK-CXEMBI,

COCTaBJISITh, BBIIOJHATH BPYYHYI0 M Ha KOMIIBIOTEPE HECIOXKHBIE aJITOPUTMbI
C UCIOJIb30BAaHUEM BETBJICHUM U IIUKJIOB ISl YIIPABJICHUS UCIIOTHUTEIIIMU, TAKUMHU KaK
PobGot, Uepenamika, UepTExHUK;

WCIIONB30BaTh KOHCTAaHThI M TIEPEMEHHBIC Pa3JIMYHBIX THUIOB (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJBHBIX), a TaKXe COJAEpXKAIIUE HX BBIPAKECHHS, HUCIOJIb30BATh
orepaTop NMpUCBaUBaHUS;

WCIIOJIB30BaTh MPH pa3pabOTKE MpOTpaMM JIOTHYECKUE 3HAYCHHS, OIepaluu
U BBIPAKEHUS C HUMU;

aHaJM3UPOBATh NPEIJIOKEHHBIC AITOPUTMBI, B TOM UHCIIE OMPEACNSATh, KaKue
pEe3yAbTaThl BO3MOXHBI IPU 3aJaHHOM MHOXECTBE UCXO/IHBIX 3HAYCHU;

CO3/laBaTh M OTJAXUBATh MPOrpaMMbl Ha OJTHOM W3 SI3bIKOB MPOTPAMMHUPOBAHUS
(Python, C++, ITackans, Java, C#, LLIkonbHBINH AJTOPUTMUYCCKHEA SI3BIK), peaTn3yomue
HECJIOKHBIE aJITOPUTMBI 0OpPaOOTKU YHUCIIOBBIX JAHHBIX C UCIOJIb30BAaHUEM ITUKIIOB U
BETBJICHUM, B TOM UHCIIC pEaM3YyIONIUE MPOBEPKY IEIUMOCTA OJTHOTO IIEJIOr0 YHCiia
Ha JIpyroe, IMPOBEPKY HATypaJlbHOTO 4YHWCIAa Ha TMPOCTOTY, BbIAEICHUS LUPp
U3 HaTypaJIbHOTO YKCIIA.

K xonny oOyuenus B 9 kiacce y oOydaromerocs OyayT c(opMupOBaHbI
CJIEIYIOINE YMEHUS:

pa3OuBaTh 3aJayd Ha MOJ3aJayd, COCTABJSATh, BBIIOJHATH BPYYHYIO
Y Ha KOMIIBIOTEPE HECIIOKHBIE aJTOPUTMBI C MCIOJB30BAaHUEM BETBICHUM, LIMKJIOB U
BCIIOMOTaTENIbHBIX AJITOPUTMOB JJIsi YIPABICHUS MCIOJHUTENIAMU, TaKUMU Kak PoboT,
Yepenamika, YepTEKHUK;

COCTABJISITh M OTJAXHUBAaTh IPOrpaMMbl, PEATU3YIOLIME THUIOBBIE AITOPUTMBI
00pabOTKM YHUCIOBBIX MOCJIEI0BATEILHOCTEH WM OJHOMEPHBIX YMCIOBBIX MACCHBOB
(MOMCK MAakKCMMYMOB, MUHUMYMOB, CYMMbI WJIM KOJUYECTBA 3JEMEHTOB C 3aJlaHHBIMU
CBOMCTBaMH) Ha OJTHOM M3 A3bIKOB TporpammupoBanus (Python, C++, Ilackans, Java,
C#, lIkonpHBIN ATOpUTMUYECKHUN S3BIK);

pPacKpbIBaTh CMBICH MOHATHA «MOJAEINb», «MOJEIUPOBAHUE)», ONPEIECIATh BUIBI
MojieJiell, OLEHUBaTh aJEKBATHOCTb MOJENIN MOJACIUPYEMOMY OOBEKTY U LEIsIM
MOJIETUPOBAHUS;

UCIIOJIb30BaTh TIpapl M JAEpeBbs [JIsI MOJACIHUPOBAHUS CHUCTEM CETEBOM
U UEPAPXUIECKON CTPYKTYPbI, HAXOAUTh KpaTyalImii myTh B Tpade;

BBIOMpATh CHOCOO MPEACTABJICHUS] JAaHHBIX B COOTBETCTBUM C IOCTaBJIECHHOM
3amaued  (Tabnuibl,  cXeMbl, TIpauKu, JOUarpaMmbl) C  UCHOJIb30BAaHUEM
COOTBETCTBYIOIIMX MTPOTPAMMHBIX CPEACTB 0OPaOOTKH JAHHBIX;

WCIIOJIh30BATh DJIEKTPOHHBIC TAOHUIIBI N1 00pabOTKH, aHaIW3a U BU3yaIM3aIluU
YUCJIOBBIX JAHHBIX, B TOM YHCJI€ C BBbIJIECJIEHUEM JAuana3zoHa TaOJaUIbl U
YHOPSIIOUMBAHUEM (COPTHUPOBKOI) €r0 AJIEMEHTOB;
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CO3/aBaTh W MPHUMEHATh B D3JEKTPOHHBIX Tabmuuax Qopmysbl JUisi pacuy€ToB
C UCIOJIb30BAaHUEM BCTPOEHHBIX apU(PMETHUECKUX QYHKIUI (CyMMHPOBAHUE U MOACUET
3HAUEHUH, OTBEYAIONIMX 3a/JlaHHOMY YCIJIOBUIO, CpelHEe apu(pMETHUECKOe, IOUCK
MaKCHUMaJbHOTO M MHUHUMAJIPHOTO 3HA4Y€HHUsA), AaOCOJIOTHOM, OTHOCHUTEIIHHOM,
CMEIIaHHOM aJipecalny;

UCIOJIb30BaTh 3JIEKTPOHHBIE TAOIUIIBI AJI1 YUCICHHOIO MOJIETIUPOBAHUS B IPOCTHIX
3aJlayax U3 pa3HbIX NPEIMETHBIX 001acTel;

UCIIOJIb30BaTh COBPEMEHHBIE UHTEPHET-CEPBUCHI (B TOM quclie
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJAYHbIE XPAaHWUJIUIIA JAHHBIX, OHJIAWH-IIPOrPaMMBI
(TekcToBble W TpapUUecKHe pEeNaKTOpbl, Cpeabl pa3paboTku)) B y4yeOHOH W
IIOBCEIHEBHOM 1€ATEIbHOCTH;

IPUBOJUTH IPUMEPHI UCHOIb30BAaHUS T€OUH(DOPMALIMOHHBIX CEPBUCOB, CEPBUCOB
rOCYJapCTBEHHBIX YCIyr, 0Opa30oBaTelbHBIX CEepBUCOB VHTepHeTa B y4yeOHOU U
IIOBCEHEBHOM IE€ATEIBHOCTH;

UCIIOJIB30BaTh Pa3JIMYHBIE CPEJICTBA 3aIUTBI OT BPEAOHOCHOIO IPOTrPAMMHOIO
oOecrieueHrs, 3alMIIATh NEPCOHAIBHYI0 HH(OPMAIMI0 OT HECAHKIMOHHUPOBAHHOIO
JOCTyNa U €ro MOCIEACTBUI (pa3riialieHus, MOAMEHbI, YTPaTbl JaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJIOTUYECKUX U COLMAIBHO-TICUXOJIOTUYECKUX ACIIEKTOB UCIIOJIb30BAHUS
cetu MHTepHET (ceTeBasi aHOHUMHOCTb, LIM(PPOBOM CIIE]], Ay TEHTUYHOCTh CYOBEKTOB U
pecypcoB, OIACHOCTh BPEJOHOCHOTO KOJa);

pacno3HaBaTh IMONBITKM W MNPEIyNpekaaTh BOBJIEUECHHE Ce0S M OKpYKaroLuX
B JIECTPYKTUBHbIE U KpPUMHUHAJIbHbIE (DOPMBI CETEBOM AaKTUBHOCTU (B TOM 4YHUCIE
K1OepOYJUTHHT, (DUILTUHT).
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v

7 KJIACC
HaumenoBanme
Ne KommuectBo OCHOBHBIE BUJIBI IEATEILHOCTH
pa3ziesioB U TeEM [IporpammHoOe cofepKaHue
/11 4acoB o0y4Jaronuxcs
y4eOHOTO0 IpeameTa
Pa3nen 1. HlndpoBasi rpaMoTHOCTD
1.1 | Kommbrotep — 2 KomneroTep — yHUBEpCAIBHOE PackpbIBaTh CMBICT U3y4aeMbIX TTOHSATHH.
YHUBEPCAIBHOE BBIYUCIIUTEILHOE YCTPOMUCTRO, AHaIM3UpPOBATh yCTPOHCTBA

YCTPOUCTBO 00pabOTKH
JTaHHBIX

paboTaroliee 1o nporpaMmme.

Turbl KOMIOBIOTEPOB: MEPCOHAIBHBIC
KOMITbIOTEPHI, BCTPOECHHBIE
KOMITBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoOuibHbIE YCTPOICTBA.

OcHOBHbBIE KOMIIOHEHTBI KOMITBIOTEPA U
ux HazHauyeHwue. [Ipoueccop.
OrnepaTtuBHas U T0JITOBPEMEHHAS
naMsiTh. Y CTpOKMCTBA BBOJA U BBIBOJA.
CeHcopHbIi BBOJI, JATYMKA MOOMIIBHBIX
YCTPOKCTB, CpeCTBA ONOMETPUUECKOM
ayTeHTU(UKAIIH.

Hctopus pa3BuTHs KOMITBIOTEPOB U
IPOrPaMMHOTO 00€CTICUCHUSI.
[ToxoneHust KOMIIBIOTEPOB.
CoBpeMeHHbIE TeHICHITUU Pa3BUTHS
KOMITbIOTEPOB. CynepKOMITBIOTEPHI.

KOMITBIOTEPA C TOUKH 3PEHUS
OpraHu3alvy MPOoLEeTyp BBOJA,
XpaHeHus, 00pabOTKH, BEIBOJIA U
nepenayu HHPoOpMaIm.
AHanu3upoBath HHPOpPMAITIIO
(curHabl 0 TOTOBHOCTH M HETIONAJIKE)
IIPY BKJIIIOYEHUU KOMIIBIOTEPA.

N3yuaTe uHpOpManuio

0 XapaKTEPUCTUKAX KOMITBIOTEpA.
HccnenoBaTh HCTOPHIO PA3BUTHS
KOMITBIOTEPOB U TIPOTPAMMHOTO
oOecrieueHus, COBpEMEHHBIE TCHICHIINN
Pa3BUTHS KOMITBIOTEPOB U
CYTIEpKOMITEIOTEPOB.

OOGcyxaaTh MpaBuiia TEXHUKU
0€30MacHOCTH U MPaBUII pabOThI

Ha KOMIIBIOTEPE.
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[TapannenbHble BBIYUCIECHUS.
[IepcoHanbHBIN KOMIIBIOTED.
[Iponieccop u ero xapakTepUCTHKA
(TakTOBAs 4YaCTOTA, PA3PSIAHOCTD).
OnepatuBHas MaMSAThb.
JlonroBpeMeHHas naMsTh. Y CTpOMCTBA
BBOJIa ¥ BbIBOJIa. OOBEM XpaHUMBIX
JTAHHBIX (OTIepaTHUBHAS MMAMSIThH
KOMIIBIOTEPA, )KECTKUHN U
TBEPIOTEIBHBIN AUCK, IOCTOSHHAS
naMsaTh cMapT(HOHA) U CKOPOCTh
JOCTYTIA T Pa3JIMYHbIX BUJIOB
HOCHUTEJEH.

TexHuka 0e30macHOCTH U paBUia
paboThI HA KOMIIBIOTEPE

1.
Ilpakmuueckue padomot .

1. Bxnouenue xomnviomepa u nonyyenue
ungopmayuu 0 e2o Xapakxmepucmukax

1.2 | IlporpaMMsbl U TaHHBIE

[IporpammHoe obecnieueHue
komnbrotepa. [IpuknagHoe
IporpaMMHOE 0OecTiedeHHeE.
CucreMHOE TPOrpaMMHOE
obecneuenue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpana
nporpaMM M JaHHbIX. becruatheie u
YCIIOBHO-0€CTIIaTHBIE MPOTPAMMBI.
CBoOoHOE MPOTPAMMHOE
oOecrieyeHue.

PackpbIBaTh CMBICH U3y4aeMbIX
TTOHSITUI.

N3y4dats BONIPOCKHI TPaBOBOM OXPaHbI
porpaMM U JTaHHBIX.

OrnpenensiTe NporpaMMHBIE CPEJICTBA,
HEO0OXOIUMBIC /ISl OCYIIECTBICHUS
UH(OPMAITMOHHBIX MPOIECCOB

[P PEILICHHUH 3a/au.

OrnpenensiTb OCHOBHBIE XapaKTEPUCTUKHI
OIEPAITMOHHON CUCTEMBI.

1 . .
[Ipemmaraemsiii B mporpaMme Mo HHQOPMATHKE TIepeueHb MPAKTHIECKUX PadOT HOCUT pEKOMEHAATEIEHBINA XapaKTep.
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@daiinpl 1 Nanku (KaTajaoru).
[TpuntMIB TOCTpOeHUs (aitIoBhIX
cucrteM. [lonHoe nms daitna (manku).
[TyTts k (aiiny (manke). Pabota

¢ (paitniamMu u KaTasOramMu CpeACTBaMU
ONEPAIMOHHON CUCTEMBI: CO3/IaHUE,
KOIUPOBAHUE, IEPEMEILICHUE,
NepEerMEHOBaHUE U yllajieHue (aiios
Y Manok (karanoros). Tumsl (aityios.
CaoiicTBa (aitnoB. XapaKkTepHble
pa3Mepsl (ailioB pa3IMUHBIX THUIIOB
(cTpaHuLa TEKCTA, FIEKTPOHHASI KHUTA,
dboTorpadus, 3anmuck ECHH,
BUJICOKJIUI, TOJITHOMETPAXKHBIN (PUIIBM).
ApxuBanus gaHHbix. Mcnonb3zoBanue
IIPOrpamMM-apXuBaToOpoB. DaiIOBBIN
Menekep. [louck ¢aiinos cpeacTBamu
OIIEPAIMOHHON CHUCTEMBI.
KoMmmbroTepHsie BUPYCHI U APYTHE
BpPEIOHOCHBIE IporpaMmsl. [IporpaMMel
JUTSL 3aLUTBI OT BUPYCOB

OnepupoBaTh KOMITBIOTEPHBIMU
UH(OPMAIMOHHBIMUA 0OBEKTAMU

B HaIISITHO-TpaduaeckoM

uHTepdeiice.

BEITIONTHATE OCHOBHEIE OTIepaIiy

¢ daittamMu 1 TanKamu.

OuenuBath pa3mepsl Gaisos,
MOJITOTOBJIEHHBIX C UCTIOJIb30BaHUEM
Pa3IMYHBIX YCTPOMCTB BBOJA
uH(opMaiu (KJ1aBuaTyphl, CKaHepa,
MUKpO(hoHa, GOTOKaAMEDPHI,
BUJICOKAMEPHI).

Hcnonb30Bath mporpaMMbI-apXUBaTOPHI.
Ocy1miecTBIATH 3aUTY UHGOPMAITUU

OT KOMITBIOTEPHBIX BUPYCOB C TIOMOIITHIO
AHTUBHUPYCHBIX TIPOTPAMM.
[TnanupoBaTh U CO3/1aBaTh JIMYHOE
UH(OPMAIMOHHOE MTPOCTPAHCTBO.
Ilpakmuueckue pabomoi:

1. Buinonnenue ocnoguvix onepayuii

¢ atilnamu u nankamu.

2. CpagneHue pasmepos meKkCcmogulXx,
epaghuueckux, 36yK08bIX U 8U0e0hall08.
3. Uzyuenue snemenmos unmepghetica
UCNONIb3YEeMOt ONePayUOHHOU CUCTNEMDL.
4. Hcnonvzosanue npocpammoi-
apxusamopa.
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5. 3awuma ungopmayuu
0M KOMNBIOMEPHBIX BUPYCO8 C NOMOUBIO
AHMUBUPYCHBIX NPOSPAMM

1.3. | KommproTepHbie ceTn 2 O6benuHeHe KOMIIBIOTEPOB B CETh. PackpbIBaTh CMBICI U3y4aeMbIX MOHSATHA.
Cetp Untepuer. Be6-cTpanuia, Ocy1ecTBIATh NOUCK HH(POpMAITUU
BeO-caiT. CTpyKTypa aapecoB 0 KJIFOUEBBIM CIIOBaM H
BeO-pecypcoB. bpaysep. IlonckoBbie 10 N300paKEHUIO.
cucteMsl. [Touck nundopmanuu [IpoBepsTh AOCTOBEPHOCTH MHGOPMAIIHH,
10 KJIIOUEBBIM CJIOBAM U HaiiIecHHOM B ceTtn HTEepHeT.
o n3o0paxkenuto. J[octoBepHOCTh BoccranasnmuBats agpec Be6- pecypca
uH(pOpMaIuu, NOTy4YeHHON U3 UMEIoImXcs (pparMeHToB.
u3 UuTepHera. Ocy1ecTBIATh B3aUMO/ICHCTBUE
CoBpeMeHHbIE CePBUCHI UHTEPHET- MIOCPEICTBOM AIIEKTPOHHOM MOYTHI,
KOMMYHHKAITHH. BUIC0-KOH(EpEHILI-CBS3H.
CereBoii 5TUKET, 6230BbIE HOPMBI N3y4darh ceTeBOM ITUKET.
UH(OPMAIIMOHHON STUKHU U TIpaBa UccnenoBats cTparerun 6€30MacHOTrO
npu pabote B Iutepuere. Ctpateruu nosexeHus B lHTepHere
6e3onacHoro noBeaeHus B Uutepuere | Ilpakmuueckue padomot:
1. Ilouck unghopmayuu no Kouesvim
C108AM U NO U300PAICEHUTO.
2. Hcnonv3zoseanue cepsucos unmepHen-
KOMMYHUKAYUT
Hroro no pazneny 8

Pa3znen 2. Teopernyeckue 0CHOBbI HH(POPMATHKHU
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2.1

WNudopmanus u
uH(bOpMaIMOHHbIE
HPOLIECCHI

Nudopmanus — 01HO U3 OCHOBHBIX
MIOHATHUM COBPEMEHHOW HAYKHU.
Nudopmarnus kak cBeneHUs,

PackpbIBaTh CMBICIT N3y4aeMBbIX MOHATHUH.
OrneHnBaTh HHPOPMAIIHIO C TIO3HUITHH €€
CBOMCTB (aKTyaJbHOCTb, IOCTOBEPHOCTb,

npeIHa3HauYeHHbIE [Tt BOCTIPUSTUS
YeJI0BEKOM, U MH(pOpMaLns KaKk
JaHHbIE, KOTOPHIE MOTYT OBITh
00paboTaHbl aBTOMaTU3UPOBAHHOM
CUCTEMOM.

JIMCKPETHOCTb TaHHBIX. BO3MOXHOCTH
OTHCaHUs HEMPEPHIBHBIX 0OBEKTOB U
IPOLIECCOB C NOMOIIBIO TUCKPETHBIX
TAHHBIX.

WNupopmaninoHHbIe TPOIECCH —
IPOLIECCHI, CBSI3aHHBIE C XPAHEHUEM,
npeoOpa3oBaHUEM U Tiepeadeii TaHHbIX

MOJIHOTA U Jp.).

N3y4aTth BO3MOXHOCTb ONUCAHUS
HEMPEPBIBHBIX 00BEKTOB U IIPOIIECCOB
C TIOMOIIBIO TUCKPETHBIX TAHHBIX.
Boiaensate nHGOpMalnoHHYIO
COCTaBJIAIOLLYIO ITPOLIECCOB

B OMOJIOTUYECKUX, TEXHUYECKHX U
COILIMATIbHBIX CHCTEMaX.

OrneHNBaTh YMCIIOBHIE TTAPAMETPhI
UH(OPMAIMOHHBIX TPOLIECCOB (00BEM
namsiTH, HeOOXOIMMOM JJIsl XpaHEHUs
uH(pOpMaIK; CKOPOCTh Nepeaadn
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2.2

[Ipencrasienue
uH(bOopMaIH

CumBoz. AndaBuT. MoOIHOCTh
andasuta. PazHooOpasue sS36IKOB U
angaButoB. EcTecTBEeHHBIC U
(bopManbHbIE I3BIKU. ATIAaBUT TEKCTOB
HA PYCCKOM fA3bIKE. /[|BOMYHBIN
andasut. KoamdaecTBo BCEBO3MOKHBIX
CJIOB (KOJAOBBIX KOMOMHAITHI)
(UKCUPOBAHHOH JJIMHBI B JBOMYHOM
andasute. [IpeoOpazoBanue a000r0
andasura kK JBonaHOMY. KonmuecTBo
Pa3IMYHBIX CJIOB (PUKCHPOBAHHOM
JUTMHBI B ajiaBUTE OMPEIeTEHHOM
MOIIHOCTH.

KoaupoBaHnne CHMBOJIOB OJTHOTO
andaBuTa C MOMOIIBIO KOJIOBBIX CJIOB

PackpbIBaTh CMBICIT N3y4aeMBbIX MOHATHUH.
[IpuBOoAUTH TIPUMEPHI KOJUPOBAHUS

C UCIIOJIb30BAaHUEM PA3THYHBIX
andaBUTOB, BCTPEUAIOLTUXCA B KU3HU.
KoaupoBaTs 1 1eKOAMPOBATH COOOILIEHUS
110 U3BECTHBIM MPABUIIAM KOJIUPOBAHUSI.
Onpenenars KOJUYECTBO Pa3IMUHBIX
CHUMBOJIOB, KOTOPBIE MOT'YT OBITh
3aKOAMPOBAHBI C IOMOIIBIO JBOMYHOTO
KoJa (PMKCUPOBAHHOM JJIMHBI
(pa3psiIHOCTH).

Onpenenars pa3psIHOCTb IBOUYHOTO
KoJa, He0OXOIMMOTO JJIs1 KOTUPOBAHUS
BCEX CHMBOJIOB aj(aBuTa 3aJaHHON
MOIIHOCTH.
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B Jipyrom ajndaBuTe, KoJoBas Ta0IUIIA,
JEKOUPOBAHHUE.

JIBonunslii koa. [Ipencrasienue
JAHHBIX B KOMITBIOTEPE KaK TEKCTOB

B JIBOMYHOM ajihaBUTE.
Nudopmarmonsbiii 00bEM TaHHBIX.
but — MuHuManpHas eguHUIA
KOJINYeCTBa MH(POPMAIIUU — TBOMYHBIN
paspsia. EnuHuibl u3mepeHus
MH(POPMAITMOHHOTO 00bEMA JaHHBIX.
bur, 6aiiT, KHII00AMT, METa0AMT,
rUrabamr.

CxopocTb nepenayu J1aHHbIX. EquHALBI
CKOPOCTH Tiepeauyu TaHHbBIX.
KoaupoBanue TekctoB. PaBHOMEpHBIN
xoa. HepaBromepHnsiii kox. Konuposka
ASCII. BocbMUOUTHBIE KOJUPOBKHU.
[Tonsitue o koguposkax UNICODE.
JlexoupoBaHue COOOIICHU

C UCIIOJIb30BaHUEM PABHOMEPHOTO U
HEPAaBHOMEPHOTO KOJa.
NudopmanmoHHblil 00BEM TEKCTA.
Hckaxxenne naGpopMannu npu
nepeaaye.

O6muiee mpencrapieHue o U pPoBOM
NpeACTaBICHUN ayIUOBU3YaTIbHBIX U
JIPYTUX HETIPEPHIBHBIX TAHHBIX.

[ToacunuThIBaTH KOJUYECTBO TEKCTOB
TaHHOM JUTMHBI B TAHHOM ajiaBUTe.
OnepupoBath €TUHUTIAMHI U3MEPCHISI
KomaecTBa nHpopmaruu (our, 6anT,
KIJIO0AWT, MerabaiT, rurabaiT) u
CKOPOCTH TIepeaun JaHHBIX.
KomupoBaTs 1 1eK0MPOBATH TEKCTOBYIO
UH(OPMAITUIO C UCTIOJIb30BAaHUEM
KOJIOBBIX TaOJIHII.

Boruucnsate uHGopManmoHHbI 00BEM
TEKCTa B 3aJJaHHOM KOJIUPOBKE.
OuenuBath HHGOPMAIIMOHHBIN 00BEM
rpaguUecKuX JTaHHBIX JIJIsl paCTPOBOTO
U300paKeHHUS.

Onpenensatb 00bEM aMsITH,
HEOOXOIMMBIN JIJIS IPEACTaBICHUS U
XpaHEeHHMsI 3BYKOBOTO (paitna
Ilpakmuueckue pabomuwi:

1. Onpeoenenue kooa cumeona 8 pazuuvlx
KOOUPOBKAX 8 MEKCMOBOM Npoyeccope.
2. Onpeodenenue kooa ysema 6 naiumpe
RGB 6 epaguueckom pedaxmope.

3. CoxpaneHnue pacmpogoco
epaguuecko2o u300paxceHus 8 pazHvlx
¢dopmamax.

4. 3anucwe 38yKk06blx Qaiinos

C PA3IUYHBIM KA4eCmeoM 36V 4aHus
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Koauposanue uera. [{BeToBbIE
monenu. Mogens RGB. ['nybuna
koaupoBanus. [lamurpa.

PactpoBoe 1 BEKTOpHOE MPEACTABICHHE
n3o0paxenuit. [Tukcens. Ouenka
uH(pOpMaIIMOHHOTO 00BEMaA
rpaguUecKux JaHHBIX ISl paCTPOBOTO
U300paKeHHUS.

Konmnposanue 3Byka. Pa3psaHocTs 1
yacToTa 3anucu. KoamuecTBo kaHaIoB
3aIHCH.

OueHKa KOJMYeCTBEHHBIX TAPaMETPOB,
CBSA3aHHBIX C MPEJICTABJICHUEM U
XpaHEHHEM 3BYKOBBIX (pailioB

(21yOUuHOl KOOUPOBAHUSL U HACTOMOT
ouckpemuzayuu)

Hroro no pazaeny 11

Pa3nen 3. UndopmaumoHHbIe TEXHOJIOTHA
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3.1

TekcToBbIC JOKYMCHTBI

TekcToBBIE JOKYMEHTHI U UX
CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHUIIA,
a03al1, CTpoKa, CJIOBO, CHMBOJI).
TekCcTOBBIN MPOLIECCOP — UHCTPYMEHT
CO3JIaHUsI, peTaKTUPOBAHUS U
dbopmatupoBanus TekctoB. [IpaBuia
Habopa Tekcra. PenaktupoBanue
Tekcta. CBoicTBa cuMmBoJioB. Llpudr.
Tune! mpudToB (pyOreHbIE,

C 3aC€YKaMU, MOHOIIUPUHHBIE).

[TonyxupHOE M KypCUBHOE HAYEPTaHHUE.

PackpbIBaTh CMBICI U3y4aeMbIX TIOHSATHH.
AHaM3upoBaTh NOJIB30BATEIHCKHUI
uHTEepdeiic MpUMEHIeMOro
IPOrpaMMHOIO CPEJCTBa B padboTe

C TEKCTOBBIMHU JIOKYMEHTaMH.
OnpenensaTs ycioBUs U BO3MOKHOCTH
NPUMEHEHHUsI TPOrPaMMHOTO CpPECTBa
JUIS peIlIeHUs] TUIOBBIX 3a/1a4 B padboTe
C TEKCTOBBIMH JIOKYMEHTAMHU.
BoisiBnsTE 00111€€ U pa3inuyus B pa3HbIX
IPOrpaMMHBIX TPOAYKTaX,
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CgoiicTBa ab3al11eB: rpaHUIIbl, a03aITHBII
OTCTYII, UHTEPBAJI, BHIPABHUBAHHUE.
[TapameTpsl cTpanuiibl. CTUIIEBOE
dbopmaTrpoBaHue.

CrpyktypupoBaHue HHOOPMaIIUH

C IMMOMOIIBIO CITUCKOB M TaOJIHII.
MHoroypoBHeBbI€ criicku. JlobaBieHue
Ta0JIUI] B TEKCTOBBIE JOKYMEHTHI.
BcTaBka nzo0paxeHuil B TEKCTOBBIC
noKkyMeHThl. O0TeKaHue N300pakeHUH
TEKCTOM. BKiIroueHne B TeKCTOBBIN
JOKYMEHT Juarpamm, (opmy,
HyMEpAIu1 CTPAHUII, KOJIOHTUTYJIOB,
CCBUJIOK M IPYTUX 3JIEMEHTOB.
[IpoBepka mpaBonucanus. PaccraHoBka
MepEHOCOB. [ 0JIOCOBOM BBOJI TEKCTA.
Onruyeckoe pacrno3HaBaHUE TEKCTA.
KomrbrotepHsliil nepeBo.
Hcnonws3oBanue ceppucoB MHTEpHETE
111 00pabOTKH TEKCTa

NpeTHA3HAYCHHBIX JIJIS PEIICHUS OTHOTO
KJj1acca 3a71a4 B paboTe ¢ TeKCTOBBIMH
JOKYMEHTaMHU.

Co3naBaTh U peIaKTHPOBATH TCKCTOBBIE
JTOKYMEHTBI TTOCPEIICTBOM

KB (UITUPOBAHHOTO KJIIABHATYPHOTO
IUChbMa C UCIOJIb30BaHUEM 0a30BbBIX
CPEJICTB TEKCTOBBIX PEIAKTOPOB.
dopmaTHpOBaTh TEKCTOBBIC JOKYMEHTBI
(YyCTaHABJIMBATH MapaMeTPhl CTPAHUIIBI
JTOKYMeHTa; (popMaTupoBaTh CUMBOJIBI U
a03a1lbl; BCTABJISATH KOJIOHTHTYJIBI U
HOMEpa CTpaHHUII).

BcTaBiate B TOKyMEHT (OpMY.JIbI,
TaOHIIBI, N300pasKeHUsI, OPOPMIISATH
CTIFICKH.

Hcronb30BaTh CCHUIKK W IUTHPOBAHKE
WCTOYHHUKOB ITPH CO3TaHUH HA UX OCHOBE
COOCTBEHHBIX HH(POPMAITMOHHBIX
00BEKTOB.

Hcrnonb30BaTh HHTEIDICKTYaIbHBIC
BO3MOKHOCTH COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB

Ilpakmuueckue pabomol:

1. Coz0anue nebovuiux mexkcmosvix
O0OKYMEHMO8 NOCPeOCmEoM
K8AnUQUUUpOBarHHO20 KI1ABUATNYPHO20
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AUCbMA C UCNONIL30BAHUEM DA308bIX
cpeocms meKcmoBsvix pedaKmopos.

2. Dopmamuposarue mexcmoabix
O00KYMeHmos (yCmaHo8Ka napamempos
CcmMpaHuybl OOKyMeHma,
Gopmamuposanue cumeonos u abzayes,
8CMABKA KOTOHMUMYJI08 U HOMEPOS
cmpanuy).

3. Bcmaska 6 ookymenm gpopmyi,
maobauy, uzoopasicenuil, opopmienue
CNUCKO8.

4. Cozoanue nebOILUIUX MEKCMOBbIX
OOKYMEHMO8 C YUMAMAaMU U CCOLIKAMU
Ha yumupyemble UCMOYHUKU

3.2

Kommnprorepnas
rpaduka

3HaKOMCTBO C rpad)M4eCKUMHU
penakTopamu. PactpoBbie pUCyHKH.
Hcnonp3oBanue rpaduueckux
PUMHUTHBOB.

Onepannu peraKTUPOBAHUS
rpadguueckux 0ObEKTOB, B TOM UHCTIE
uppoBeIX (hoTorpaduil: U3MEHEHUE
pa3Mepa, obpeska, oBOpoT,
oTpakeHue, pabora ¢ obacTsIMu
(BBIICIIEHUE, KOTIUPOBAHKE, 3aJTMBKA
I[BETOM ), KOPPEKIIHsI I[BETA, IPKOCTH H
KOHTPACTHOCTH.

BexTopnas rpaguxka.

PackpbIBaTh CMBICIT N3y4aeMbIX MOHSTH.
AHaIM3UpPOBAaTh MOJIB30BATEIIBCKHUI
uHTepdEeic TPUMEHIEMOTO
IPOrpaMMHOIO CPEJCTBa B padboTe

C KOMIBIOTEPHOU TpaduKoi.
Onpenensite ycaoBUsS U BO3MOKHOCTHU
MPUMEHEHUSI TIPOTPAMMHOTO CPECTBA
JUTS peIIeHUs] TUTIOBBIX 3a/1a4 B paboTe
C KOMIBIOTEPHOU TpaduKoOi.

BrisBasTh o611iee u pa3andus B pa3HbIX
MPOrpaMMHBIX MTPOAYKTaX,
npeAHa3HAYCHHBIX JJIs PEIICHUSI OJTHOTO
KJ1acca 3a/1a4 B paboTe ¢ KOMITbIOTEPHOMN
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Co3iaHne BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMU CPEACTBAMH TEKCTOBOTO
MpolLeccopa Win APYTUuX MporpaMm
(mpunioxenuit). JlobaBieHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

rpauKoil.

Co3naBaTh ¥ peIaKTUPOBATH
N300paKCHHSI C TIOMOIIIHIO
WHCTPYMEHTOB PacTPOBOTO
rpaduueckoro pegakropa.
CosznaBaTh U peIaKTHPOBATh
M300paXeHus ¢ MOMOIIBIO
UHCTPYMEHTOB BEKTOPHOTO
rpaguUecKoro pelakTopa.
J100aBnATh BEKTOPHBIC PUCYHKU
B JIOKYMEHTBI

Ilpaxkmuueckue padomot:

1. Cozoanue u/unu pedaxmuposganue
u30bpadicenust, 8 mom 4ucie yu@hposvix
gdomoecpaghuii, c nomowvio
UHCMPYMEHMO8 PACPOBO20
epaghuveckozo pedakmopa.

2. Coz0aHue u pedaxkmuposamue
U3006padtcenus ¢ NOMOUWbIO
UHCMPYMEHMO8 8EKMOPHO20
epaghuneckoeo peoakmopa

3.3

MynbsTuMenuiHBIE
IIPE3EHTALIN

[ToaroroBka MyJIbTUME TUMHBIX
npe3eHTanui. Cnaii.
JlobaBIieHHE HA CIIai TEKCTa U
U300pKEHUM.

PaboTa ¢ HECKOJIBKUMH CIIaiiIaMH.
JloGaBiieHne Ha Claia

PackppiBaTh CMBICT N3y4aeMBbIX TTOHATHH.

AHanu3upoBaTh MOJIb30BATEIHCKUHT
uHTepdEeic TPUMEHIEMOTO
IPOrpaMMHOTO CPEJICTBA B paboTe

C MyJIbTUMETUIHHBIMU TIPE3CHTAIHSIMH.
OnpenensiTh yCIOBUS K BO3MOXKHOCTH
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ayJIMOBU3yAJIbHBIX TAHHBIX.
Anumanus. ['unepccpuiku

OPUMEHEHUSI MPOrPaMMHOIO CPENCTBA
JUIS peLeHUs] TUTIOBBIX 3a/1a4 B paboTe
C MYJIbTUMEIUMHBIMUA MPE3EHTALUSIMU.
BoiaBisTh ob11ee u pa3nudus B pa3HbIX
IPOrPaMMHBIX MIPOYKTaX,
pEeIHA3HAYEHHBIX IS PEIICHUS OJHOTO
KJacca 3a/1a4 B pabote

C MYJIbTUMEAUMHBIMU IPE3CHTALUAMHU.
Co3naBaTh npe3eHTaIMH, UCTIOJIb3Ys
rOTOBBIE I1a0JIOHBI.

Ilpakmuueckue pabomut:
1. Coz0anue npezenmayuu

C 2UNEPCCHLIKAMU HA OCHOBE 20MOBbIX
wabioHoe

Htoro no paznerny 13
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 34
YACOB 11O ITPOT'PAMME
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8 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TeEM [IporpammHOe cofepxaHue
/11 4acoB 00y4Jaronmxcs

y4eOHOTO IpeaAMeTa

Pasznen 1. Teopernyeckue 0CHOBbI HH(POPMATHKHU

11

CucTeMbl CUNCIICHUS

6

Hemo3unmoHHbIe ¥ TO3UITHOHHBIC
CUCTEMBI cuuciaeHus. AydaBur.
OcHoBanue. Pazsépuytas dhopma

3anucu uyncia. llepesos B AecATHUHYIO
CUCTEMY YHCEJ, 3alIMCAaHHBIX B JPYTUX

CUCTEMAaX CUUCIICHUS.
PumMmckas cucrema cuucieHus..
JIBoWYHas cUCTEMA CUUCIICHUS.
ITepeBop 1enbIX Yncen B Mpeaeiax
ot 0 1o 1024 B 1BOMYHYIO CUCTEMY
cuucieHusi. BocbMepruuHas cucrema
cuucnenus. [lepeBon uucen

13 BOCbMEPUYHON CUCTEMBI B
JIBOUYHYIO U JIECITUYHYIO CUCTEMBI U
oOpatHo. lllectHanuarepuyHas
cucrema cuncienus. [lepeBoy uncen
U3 IECTHAAIIATEPUIHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUYHYIO U
JECATUYHYIO CHCTEMBI U 00paTHO.
Apudmernueckue orneparu

B JIBOMYHOU CUCTEME CUUCIICHHS

PackpbIBaTh CMBICIT U3y4a€MbIX TOHSATHIA.
BrIsBnsATh pazinure B HO3ULUOHHBIX U
HETO3UIIMOHHBIX CUCTEMAaX CUUCIICHUSI.
BrisBisth o0111ee ¥ pa3nudus B pa3HbIX
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS.
3anuceiBath HeOOMbIIKE (0T 0 10 1024)
LEJIbIE YUCTIA B PA3JIMYHBIX TO3UIIMOHHBIX
CHUCTEeMaxX CUUCIICHUS (JIBOMYHOM,
BOCHBMEPUYHOM, IECTHAIATEPUIHOM ).
CpaBHUBATH LIEIIBIE YUCIIA, 3aTTUCAHHbBIC

B JIBOMYHOM, BOCBMEPUYHOUN U
HIECTHAATEPUYHON CUCTEMAX
CUUCJICHUS.

BrInoaHATH oniepaiuu ciioxeHus 1
YMHOKEHHUSI HaJl HEOOJIBIITUMU
JIBOWUYHBIMHU YUCTIAMU
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1.2 | DneMeHTHI 6 Jlornyeckue BhICKa3bIBaHUS. PackpbIBaTh CMBICIT N3y4a€MbIX TOHSATH.
MaTEMaTUYECKON Jlornueckue 3HaYeHUs BEICKA3bIBAHUIM. | AHAJIIM3UPOBATH JJOTHYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIE U COCTaBHbIE BBICKA3bIBAaHUM.

BbICKa3bpIBaHUsA. Jlornueckue onepanuu: | Mcnosb30BaTh JOTHYECKUAE OTICPAITHH.
«» (KOHBIOHKIUS, JJOTUYECKOE CtpouTh TaOJIUIIBI UICTUHHOCTHU
YMHOKEHHUE ), «UITH» (TU3bIOHKINA, JUIS1 IOTUYECKUX BBIPAKCHUI.
JIOTHYECKOE CII0XKEHHUE), BpIunciATh MICTUHHOCTHOE 3HAYEHUE
«HEe» (JJIOTUYECKOE OTPULIAHUE). JIOTHYECKOTO BBIPAXKEHUS.
[IpropHUTeT JTOTHYECKUX ONEPALUH. 3HAKOMHTHCS € JIOTHYECKUMHU OCHOBaMHU
Ornpenenenne ICTUHHOCTH COCTaBHOTO | KOMITBIOTEPA
BBICKa3bIBaHUS, €CIIU U3BECTHBI
3HAYEHUSI UICTUHHOCTH BXOJIAIINX
B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHH.
Jlornueckune Bolpaxkenus. [IpaBuna
3alUCH JJOTUYECKUX BBIPAKECHUIA.
[Toctpoenue TabauI] UCTUHHOCTU
JIOTUYECKUX BBIPAKECHUU
Jlornuyeckue 3eMeHThl. 3HAKOMCTBO
C JIOTUMECKHMH OCHOBAMH KOMIIBIOTEpA

Htoro no pazneny 12

Pa3zges 2. AiropuTtMbI M IPOrpaMMHUPOBAHHE
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2.1

HUcnionuurenu u
AITOPUTMBI.
AJNTOPUTMUYECKHE
KOHCTPYKIIUU

10

[lonatne anroput™ma. Mcnonaurenu
aJIrOPUTMOB. AJITOPUTM Kak TIaH
YIPABJICHHS UCHIOJTHUTEIEM.

CgoiictBa anropurma. CriocoObI 3aucu
anropuTMa (CJIOBECHBIN, B BUJIE
0JIOK-CXEMBI, POrpaMMa).

PackpbIBaTh CMBICT H3y4aeMbIX
MMOHSITHH.

AHaIM3UpOBaTh MpejIaracMbie
MOCJIEA0BATEIILHOCTH KOMaH]I

Ha MPeIMET HAJIMYUS Y HUX TaKUX
CBOWCTB aJropuTMa, Kak TUCKPETHOCTb,
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AJITOPUTMUYECKUE KOHCTPYKIIUH.
KoHcTpyKus «cinegoBaHue.
JIuneiinblii anroput™. OrpaHUYEHHOCTD
JIMHENHBIX aITOPUTMOB:
HEBO3MOXHOCTb ITPEAYCMOTPETH
3aBUCUMOCTb MOCIEA0BATEIILHOCTH
BBITIOJIHSIEMBIX JICUCTBUM OT UCXOIHBIX
JTAHHBIX.

KoHCTpyKIusi «BETBICHUEY: IOJTHAS U
HemnosHas GopMbl. BeinonHeHue u
HEBBINOJHEHNE YCI0BUA (MCTUHHOCTh
1 JIO’KHOCTh BBICKA3bIBAHUS ).
IIpocTble U cOCTaBHBIE YCIIOBHUSL.
KoHCTpyKIust «ITOBTOPEHUS : TIUKJITBI
C 3aIaHHBIM YHCJIOM TOBTOPEHH,

C YCJIOBUEM BBITNIOJIHEHHUS,

C IEPEMEHHOM LIUKJIA.

PazpaboTtka mist popmanbHOTO
WCTIOJIHUTENSL AJITOPUTMA,
MIPUBOJIAIIETO K TPEOyeMOMy
pe3yabTaTy Mpu KOHKPETHBIX
HCXOJ/HBIX JJaHHBIX. Pa3zpaboTka
HECJI0KHBIX aJITOPUTMOB

C UCIOJIb30BAaHUEM LIUKJIOB U
BETBJICHUH ISl yTIPABJICHUS
(bopMaIbHBIMU UCTIOTHUTEIISIMH,
TakuMu kak Po6oT, Uepenarika,

JNETEPMUHUPOBAHHOCTD, TOHSATHOCTb,
pPEe3yJIbTaTUBHOCTh, MAaCCOBOCTb.
OnpenensTs Mo OJI0K-CXeme,

JUISl PEIICHUST KaKOM 3a/1aun
NpeAHAa3HAYEH JAHHBIN AJITOPUTM.
AHanM3upoBaTh U3MEHCHUE 3HAYEHU
BEJINYVH MPU NOIIArOBOM BBITTOJTHEHUN
aNropuTM™MA.

Onpenenars o BEBIOpaHHOMY METOTY
pelIeHus 3aa4r, KaKue
AJTOPUTMUAYECKUE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHUBATH pa3INYHbIE aJITOPUTMBbI
pEeIIEHNs OJHOU 3a/1a4H.

Co3pnaBatb, BBITIOJIHATH BPYUHYIO U

Ha KOMITBIOTEPE HECTOKHBIE aJITOPUTMBI
C MCMOJIb30BAaHMUEM IIMKJIOB U BETBIICHUH
IJIs1 YIIPABJICHUS UCTIOJTHUTEIISIMU,
TakuMu Kak Po6oT, Uepemarika,
YepTExKHUK.

HcnonHsATh rOTOBBIE AT OPUTMBI

IIPY KOHKPETHBIX UCXOIHBIX TAHHBIX.
CtpouTh 1151 UCTIOTHUTENS
apu(METHIECKUX JICUCTBUM 1IETTOUKHU
KOMaH/1, TAI0IINX TpeOyeMblit
pe3yJbTaT IPU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.
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YeprExHUK. BINOTHEHNE aITOPUTMOB
BPYYHYIO U Ha KOMIIBIOTEPE.
CUHTaKCUYECKUE U JTJOTUYECKUE
omuOku. OTKa3bl

Ilpakmuueckue pabomot:

1. Coz0anue u vinonuenue

HA KOMNbIOMepe HeCLOHNCHBIX
An2OPUMMO8 C UCNONILI0BAHUEM YUKTIO8 U
gemeeHull 05 ynpasieHus
ucnonHumenamu, makumu kak Pooom,
Yepenawxa, Yepmeércrux.

2. [Ipeobpaszosanue arcopumma uz 0OHOL
dopmbl 3anucu 6 opyeyrio.

3. Paspabomka ons ghopmanvroco
UCNOIHUMENA an20pUumma, npueoOsYe2o
K mpebyemomy pe3yibmany

npU KOHKPEMHBIX UCXOOHBIX OAHHDBIX.

4. «Pyunoe» ucnonmnenue 20mosuix
An2opUMMO8 NpU KOHKPEMHbBIX UCXOOHBIX
OQHHbIX

2.2

S3BIK
MIPOrpaMMUPOBAHUS

S3p1k nporpammupoBanus (Python,
C++, ITackans, Java, C#, llIkonbHbBII
AnroputmMudeckuii SI3bIK).

Cucrema nporpaMMUpOBaHUS:
PEAaKTOp TEKCTa MPOTPaMM,
TPAHCIATOP, OTIIATIHK.
[lepemenHas: Tur, uMs, 3Ha4YCHUE.
L{enple, BEIIECTBEHHBIE U CHMBOJIBHBIC
nepeMeHHbIE.

OnepaTop npucBanBaHusl.
ApudmMeTnueckre BEIpKEHUS

PackpbIBaTh CMBICIT H3y4a€MbIX OHSATHIA.
Onpenensite 1o mporpamme,

JUTSL PEUIECHUS] KAKOM 3aJ]a4y OHa
IpeIHa3HAYECHA.

CrpouTtb apudmeTnyeckue, CTpOKOBBIE,
JIOTUYECKUE BBIPAKECHUS U BEIYUCIIATH X
3HAYCHUS.

[IporpamMmupoBaTh JIMHEWHbBIE
aJTOPUTMBI, IPEATIOIATratoIINe
BBIYHCIICHUE apU(PMETHIECKUX,
CTPOKOBBIX Y JIOTHYECKHUX BBIPAKECHUM.
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Y MOPAJIOK UX BbluncieHus. Onepanuun
C IICIBIMHU YHCJIAMH: IIEJTOYNCICHHOE
JIEJICHUE, OCTATOK OT JCJICHHS.
Betnienus. CocTtaBHbIE yCIOBUS
(3amuch JJIOTUYECKUX BBIPAKCHUI

Ha U3y4a€MOM SI3BIKE
nporpamMmmupoBanus). Haxoxnenue
MHHUMYMa U MaKCUMyMa U3 JIBYX, TPEX
1 4eThIpEX ymcen. Pemenue
KBaJpaTHOTO ypaBHEHUSI, UMEIOIIETO
BEIICCTBEHHbBIC KOPHHU.

Jnanorosas oTiiaika mporpaMm:
MOIIArOBOE BBIMIOJIHEHUE, TPOCMOTP
3HAUYCHUM BEIUYNH, OTJIAJ0YHBIN
BBIBOJI, BLIOOpP TOUKH OCTaHOBA.

[uxka ¢ ycnoBueM. Anroput™m EBknunaa
JUTS. HaXOKICHHST HAanOOJIBIIIEro OOIIETO
JICTIATEIS ABYX HATYpaIbHbIX YUCEIL.
Pazbuenue 3anucu HaTypaIbHOTO
Yyuclia B IIO3ULMOHHOM CUCTEME

C OCHOBaHHEM, MEHBIITUM WJIU PaBHBIM
10, Ha oTACHBHBIC ITUDPHI.

[{ukn ¢ nepeMeHHON. AJITOPUTMBI
MIPOBEPKHU JAETUMOCTHU OJTHOTO IIEJI0T0
qucia Ha APyroe, MpoBEpKU
HaTypaJbHOTO YKMCJia Ha IPOCTOTY.
O6paboTKa CUMBOJILHBIX JAHHBIX.

PaspabateiBaTh mporpammeli,
coJiepKarue ornepaTop (onepaTops)
BETBJICHUS, B TOM YHCIIC

C UCITOJIb30BAHUEM JIOTUYECKHIX
onepanuu.

PaspabateiBaTh mporpammel,
coJiepKariue ornepaTop (onepaTopsbl)
ITUKJIA.

BrINoHATE [UaNOroByI0 OTIAIKY
TIPOTPaAMM.

Ilpakmuueckue pabomot.

1. Ilpoepammuposanue nunetinbix
AncoOpUmMMO8, npeonoia2aruux
8bIYUCTCHUE apUPMEemUdecKux u
JI02UYeCKUX 8bIPACEHULL HA U3YUaeMOM
A3bIKE NPOSPAMMUPOBAHUS (OOHOM

uz nepeuns: Python, C++, [lackany,
Java, C#, llIxonvHblii Areopummuuecxuil
A3biK).

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

HA U3y4aemom A3vlKe NPOSPaAMMUPOBAHUS]
U3 NPUBEOEHHO20 BblULe NEPEUHSL.

3. Paspabomka npozcpamm, cooepaicaujux
onepamop (onepamopuvl) Yukia,

Ha U3Y4aAeMOM A3bIKEe NPOSPAMMUPOBAHIUS]
U3 NPUBEOEHHO20 BbIULE NEPEYHS]
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CuMBOJIBHBIE (CTPOKOBBIE)
nepemeHHsbie. [locuMBoIbHAS
o6paboTka cTpok. [Toacu€T yacToThI
MOSIBJICHUS] CHMBOJIA B CTPOKE.
Bcerpoennsie hyHkmmm 11t 00pabOTKH

CTPOK

2.3 | AHanu3 anropuTMOB 2 Omnpenenenre BO3MOKHBIX Pe3yJIbTaTOB | PacKpbhIBaTh CMBICIT U3YYaeMBbIX MOHSTUH.
pabOTHI AITOpUTMA TIPH TAHHOM AHaTU3UPOBATh TOTOBBIC AITOPUTMEI U
MHOKECTBE BXOJIHBIX JJAHHBIX, IPOrpaMMBbI
OTIPE/ICIICHIE BO3MOKHBIX BXOTHBIX
JAHHBIX, TPUBOSIIUX K JAHHOMY
pe3yJbTaTy

Hroro no pazaeny 21

PezepBHoe Bpemst 1

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME
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9 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepkanue
/11 4acoB o0y4Jaronuxcs

y4eOHOTO IpeaAMeTa

Paszpnen 1. HndposBasi rpaMoTHOCTH

11

I'mobanwHas ceTh
WNHTtepHeT u cTparerun
Oe3omacHOro
MOBEACHUS B HEU

3

['no6anwsHas cets MnTEepHET. IP-anpeca
y3710B. CeTeBoe XpaHEeHNE JaHHbIX.
MeTopl MHANBUAYAIBHOTO U
KOJUIEKTUBHOTO Pa3MeIIeHNs HOBOM
uHpopMatuu B IHTepHeTe.

Bonbiine nanHble (MHTEpHET-1aHHBIE,
B YACTHOCTH JIAHHBIEC COIIMATTLHBIX
ceTen).

[Tonsitue 06 nHMOPMAITMOHHON
0e30MacHOCTH. YTPO3bl
MH(pOpMAIMOHHOK 0€3011aCHOCTH
pu padboTe B ri00aabHOM CeTU U
METO/IbI TPOTUBOACUCTBUS UM.
[TpaBuia 6e30macHoO
ayTeHTU(PUKaUWU. 3aluTa JMYHON
uHpopmanuu B UuTepHeTe.
be3omnacHblie cTpaTernu nNoBeACHUS

B UnrepHere. [Ipenynpexaenue
BOBJICUCHUS B ICCTPYKTHUBHBIC U
KPUMUHAIBHBIE (OPMBI CETEBOM
aKTUBHOCTHU (KMOEPOYJIIMHT, (PUILIMHT

U Apyrue GopMsl)

PaCKpLIBaTB CMBICJI H3Yy4aCMbIX MOHSITHH.

AHanu3upoBaTh JOMEHHbIC UMEHA
KOMITBIOTEPOB U ajjpeca TOKYMEHTOB

B lHTEpHETE.

OnpenensaTb MUHIMAITBHOE BPEMS,
HE00XO0AUMOE JIJIS Tepeaadl U3BECTHOTO
00BbEMa JaHHBIX MO KaHATY CBA3U

C M3BECTHBIMU XapaKTEPUCTHKAMHU.
PacnioznaBaTh moTeHITMANTBHBIC YTPO3bI U
BpEHBIC BO3/ICUCTBUS, CBI3aHHBIC

C UH(QOPMALIUOHHBIMU U
KOMMYHUKAIITMOHHBIMU TEXHOJIOTHSIMH,
OIICHWBATh TPEIJIaracMble ITyTH UX
yCTpaHEHUsI.

Ilpakmuueckue pabomot:

1. Cozoanue komnaexchvix
UHDOPMAYUOHHBIX 0OBEKMOE 8 8UOE 8O-
CMpaHuy, 8KIUAOWUX epaduieckue
00beKmbl, ¢ UCNOIL30BAHUEM
KOHCMPYKMOpOo8 (uabiioHos).

2. 3HaKomMcmeo ¢ MexaHusMamu
obecneyeHus npuBamMHOCmu
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u 6ezonacHot pabomwl ¢ pecypcamu
cemu Uumepuem, memooamu
aymenmugpurayuu, 8 mom 4ucie
NPUMEHAEMBIMU 8 CEPBUCAX 2OCYCILY2

1.2 | PabGota
B HH()OPMAIIMOHHOM
IPOCTPAHCTBE

Bune! nesrenpHoctr B IHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHUKAITMOHHBIEC CEPBUCHI
(mouToBas ciyk0a, BUe0-KOH(pEpeHII-
CBS3b U JIPYTHUE), CIPABOYHBIE CITY>KObI
(xapThl, pacnHCaHus U IpyTHUe),
MTOMCKOBBIE CITY>KOBbI, CITY>KObI
OOHOBJIEHUS TPOIPAMMHOTO
oOecreyeHus U Apyrue CiryxObl.
CepBuUCHI TOCYAAPCTBEHHBIX YCIYT.
OO6navHble XpaHUIUIIA JaHHBIX.
CpencTBa COBMECTHOM pa3paboTKu
JIOKYMEHTOB (OHJIaiH-0(UCHI).
[IporpammHuoe obecrieueHue Kak Beo-
CepBUC: OHJIAHHOBBIE TEKCTOBBIE U
rpaduyecKkue peaaKTopbl, CPeIbl
pa3pabOTKH MPOTrpaMm

PackppIBaTh CMBICI NU3y4aeMBbIX
MIOHATUM.

[IpuBOINTH IPUMEPHI CUTYALIUH,

B KOTOPBIX TpeOyeTCsl UCIIOIb30BaTh
KOMMYHHUKAIIUOHHBIE CEPBUCHI,
CIIPABOYHBIE U TOMCKOBBIE CITY>KOBI U JIp.
OnpenensaTs KOJIUYECTBO CTPAHULL,
HalJICHHBIX ITOMCKOBBIM CEPBEPOM

I10 3aIIpOCaM C UCIOJIb30BAHUEM
JIOTUYECKUX OTICPALUU.

IIpuBOIUTH IPUMEPHI YCIIYT,
JIOCTYIHBIX HAa CEpPBUCAX
rOCYJapCTBEHHBIX YCIIYT.

[IpuBOINUTH MPUMEPHI OHIANHOBBIX
TEKCTOBBIX U rpapUueCKuX peJakTOpOB,
cpell pa3paboTKH MPOTrPaMM.
Ilpakmuueckue padomoi:

1. louck ungopmayuu 6 cemu
Humeprnem no sanpocam

C UCNOJIb306AHUEM J10CUUHECKUX onepauuﬁ.

2. Ucnonvzosanue onnaiin-oguca
0J151 pa3pabomku OOKYyMeHMO8

Hroro no pazgeny
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Pa3nen 2. TeopeTudyeckue 0CHOBbI HH(POPMATHKH

2.1

MoaenupoBanue
KaK METOJ] TO3HAHUS

8

Mopens. 3aiauu, pemaeMblie

C IOMOILBIO MOJIETUPOBAHMUSL.
Knaccudukanuu moene.
MarepuanbHble (HaTypHBIE) U
UH(GOPMAaIMOHHBIE MOJIEIIH.
HenpepbIBHBIE U TUCKPETHBIE MOJIEIIH.
Nmurtanmonueie moaenu. Urpossbie
Mozenn. OLeHKa aleKBaTHOCTHA MOJIEIH
MOJEIIUPYEMOMY OOBEKTY U LIEJISIM
MOJIETTUPOBAHUSI.

Tabmuunbie Mmonenu. Tabnuiia Kkak
MPEICTABICHUE OTHOILICHHUS.

ba3bl nanabix. OT60p B TaONMUIIE CTPOK,
YIOBJIETBOPSIOIINX 33JaHHOMY
YCIIOBUIO.

['pa¢. Bepmuna, pedpo, myTh.
OpueHTUPOBAHHBIE U
HEOpUEHTUPOBaHHbIE rpadsbl. nuHa
(Bec) pebpa. BecoBas maTpuiia rpada.
JlnvHa myTH MeX Iy BepimHaMu rpada.
[Touck onTUMaIbLHOrO MyTH B rpade.
HavanbHas BepuinHa (MCTOYHUK) U
KOHEUYHas BeplInHa (CTOK)

B OPUEHTUPOBAHHOM Ipade.
Brruncnenune koimuecTBa nyTen

B HANpaBJICHHOM alIUKINYECKOM Tpade.

PackpbIBaTh CMBICIT H3y4a€MbIX TOHATHUH.
Onpenensatb BU MHDOPMAITMOHHON
MOJIEJIA B 3aBUCUMOCTH OT CTOSIIIEH
3a/lauu.

AHanu3upoBath HHOOPMAIIMOHHBIE
Mozenu (Tabnuiibl, rpadukH,
JMarpaMMbl, CXeMBbI U Jp.).
OcymecTBIATh CHCTEeMHBIN aHATTN3
00BEKTa, BBIICTATH CPEJIU €r0 CBOMCTB TE
CBOMCTBA, KOTOPBIE CYIIECTBEHHBI

C TOYKH 3pEHHUSI LTI MOJICITUPOBAHUS.
OreHnBaTh aJIEKBAaTHOCTh MOJIEIH
MOJICIIUPYEMOMY OOBEKTY U IIEJISIM
MOJICTTUPOBAHUSI.

CTpoWTh ¥ HHTEPIIPETHPOBATH
pasznuyHbie HH()OPMAITMOHHBIC MOICIIN
(Tabmuirel, nUarpamMmsl, rpadbl, 1€peBo,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBath ¢ mOMOIIBIO
MH(POPMAITMOHHBIX MOJIeTIel 00BEKTHI

B COOTBETCTBHMHU C IOCTABJICHHOM 3aJlaueH.
N3y4aTh 3Tanbl KOMITBIOTEPHOTO
MOJICTTUPOBAHUSI.

PaGoTaTh ¢ rTOTOBBIMU KOMIIBIOTEPHBIMHU
MOJCIISIMH M3 PA3JIMYHBIX MMPEAMETHBIX
o0JacTeH.
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Hepeso. Kopenb, BepiiiiHa (y3ein),
JUCT, pedpo (ayra) nepesa. Beicota
nepesa. [lonnepeso. Ipumepsr
UCITI0JIb30BaHUs JiepeBbeB. [lepedop
BAPHUAHTOB C IOMOILBIO JEPEBA.
IToHsiTHE MaTEMAaTUYECKOU MOJIEIIN.
3ajauu, permaeMple ¢ TOMOIIBIO
MaTEMaTHYECKOT0 (KOMIIbIOTEPHOTO)
MozenrpoBanus. Oimnune
MaTeMaTUYECKOU MOJIENIA OT HATyPHOU
MOJIEJIA U OT CIIOBECHOTO
(JIuTepaTypHOTO) ONMUCAHUS OOBEKTA.
DTansl KOMIOBIOTEPHOTO
MOJEIUPOBAHUS: IOCTAHOBKA 3a7a4H,
MOCTPOEHUE MaTEMATUYECKON MOJIEIH,
MporpaMMHasi peaau3aius,
TECTUPOBAHUE, IPOBECHUE
KOMITBIOTEPHOIO 3KCIIEPUMEHTA, aHAJIN3
€ro pe3yJIbTaTOB, YTOYHEHUE MOJIEIN

Ilpakmuueckue pabomol:

1. Cozoanue oonomabauunou 6azol
oannvix. Ilouck oannwix 6 2omosoil basze.
2. Paboma ¢ 2comosbimu
KOMNbIOMEPHLIMU MOOEAMU

U3 PA3TUYHBIX NPeOMemubIX odiacmell.

3. Ilpoepammnasn peanuzayus
NPOCMetuux Mamemamuieckux mooenetl

Htoro no pazgeny

8

Pa3zges 3. AiIropuTtMbI M IPOrpaMMHUPOBAHHE
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3.1

Pazpabotka
aNTOPUTMOB U
MIPOrpaMm

Pa30uenue 3agaun Ha ToA3a0a9H.
CocraBiieHHe aIrOPUTMOB U IIPOTPaMM
C UCIIOJIL30BAaHUEM BETBIIEHUH, LIMKIIOB
¥ BCIIOMOTaTeJIbHBIX aJlTOPUTMOB
JUIS yIipaBjieHus ucnoiaHurenem Pobot
WK IPYTUMHU HCIIOJIHUTEISIMH, TAKUMH

PackpbIBaTh CMBICIT H3y4aeMbIX IOHSITHH.
PazpabaThiBaTh mporpaMmpl

1151 00pabOTKH OTHOMEPHOTO MacCHUBa
IIEJIBIX YHCEII.

OcymecTBIATh pa30MEHUE UCXOTHOU
3aJIauM Ha I10/13aJa4H.
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kak Yepenamika, UepTEXHUK U
JIPYTUMU.

Tabnu4yHbIe BETMYMHBI (MACCUBBHI).
OnnomepHbie MaccuBbl. CocTaBiIEHUE U
OTJIaJIKa IPOTpaMM, PEATU3YIOIINX
TUTIOBBIE AJITOPUTMBI 00PabOTKH
OJTHOMEPHBIX YHCJIOBBIX MAaCCUBOB,

Ha OJHOM U3 A3BIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, IIIkoabHBIN
AnropuTMUYeCcKui S3bIK): 3aM0IHEHHE
YUCJIOBOTO MAacCUBA CIy4YalHbIMHU
YHCJIAMH, B COOTBETCTBUU € (hOPMYJIOit
WU TTyTEM BBOJIA YKCEIT, HAXO0XKICHUE
CYMMBI 3JIEMEHTOB MACCUBA, JINHENHBIN
MOMCK 33JJaHHOT0 3HAYEHHUS B MACCHBE,
MOJICUET PIIEMEHTOB MAaCCHBa,
YAOBJIETBOPSIOIINX 3aJaHHOMY
YCJIOBUIO, HAXO0XJIEHNE MUHUMAJILHOTO
(MakCHMaJIbHOTO) 3JIEMEHTA MACCHBA.
CopTHupoBKa MaccHBa.

O6paboTKa IMOTOKA TAHHBIX
BBIYUCIICHUE KOJIMYECTBA, CYMMBI,
CpeaHero apu(pmMeTuyecKoro,
MHUHUMAJIbHOTO K MAKCUMAJIBHOTO
3HA4YCHUS PJIEMEHTOB
MOCJIE/I0BATEIbHOCTH,

Pa3pabateiBaTh IpOrpamMmbi,
coJiepKariie noamnporpammy(bl).
Ilpakmuueckue padomuwi:

1. Cocmasnenue npoepamm

C UCNONIb308AHUEM BCHOMO2AMENbHBIX
aneopummos OJist ynpaeieHusl
ucnonHumenamu, makumu kak Pooom,
Yepenawka, Yepméscnux.

2. Cocmasnenue u omaaoxka npocpamm,
Peanuzyouwux munogvle aicopummbl
00pabomku 0OHOMEPHBIX YUCTIOBLLX
MaAccugos, Ha 0OHOM U3 A3bIKOS
npoepammuposanus (Python, C++,
Ilackanw, Java, C#, LlxonvHolu
Aneopummuuecxuii A3vik)
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YIOBJIETBOPSIOIINX 3aJaHHOMY

YCIIOBUIO

3.2 | Yopasnenue 2 VYupasnenue. Curnan. O6patHas cBs3b. | PackpbiBaTh CMBICI N3y4aeMbIX TOHSATUH.
[ToryyeHune cUTHAIOB OT U(PPOBBIX AHaIM3UPOBATh OTHONIIEHUS B )KHUBOU
JATYMKOB (KacaHMsl, paCCTOSIHUSA, CBETA, | MPUPOJIE, TEXHUYECKUX U COLIMATIbHBIX
3ByKa U Jpyroro). [Ipumepsr (1Koa, CeMbs U Jp.) CUCTEMAX
WCIIOJIb30BAHUS IPUHITUIIA OOpaTHOM C MO3ULIUNA YIIpaBJICHUSI.
CBSI3U B CICTEMAX YIPABJICHUS N3yudath npuMepbl pOOOTU3UPOBAHHBIX
TEXHUYECKUMHU YCTPOHUCTBAMHU CUCTEM.
C MOMOIIBIO TATYUKOB, B TOM YHCIIE Ilpakmuueckue pabomoi:
B POOOTOTEXHUKE. 1. 3uaxomcmeo ¢ yuebHoli cpeoot
[Tpumeps! poOOTU3UPOBAHHBIX CUCTEM | pa3pabomru npocpamm YnpasieHus
(cuctema yrpaBJeHUS ABUKECHUEM ogudxCywuMuUcs pobomamu
B TPAHCIIOPTHOM CHUCTEME, CBAPOYHAS
JIMHUS aBTO3aBOJIA,
aBTOMATH3UPOBAHHOE YIIPABJICHUE
OTOILUICHHUS IOMa, aBTOHOMHAsI CUCTEMA
yIpaBJEHUS TPAHCIIOPTHBIM CPEICTBOM
U IPYTUE CUCTEMBI)

Hroro no pazaeny 8

Paznen 4. UndopManiuoHHbIE TEXHOJIOTUH
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4.1

DIEKTPOHHBIE
TaOJIUIIBI

10

[TonsiTne 00 MEKTPOHHBIX TaOIHIIAX.
Tunbl TaHHBIX B SYEUKAX SIICKTPOHHOU
Tabnuiel. PegaktupoBanue u
dbopmatupoBanue TadauIl. BectpoeHHBIC
GyHKIHUA 715 TTOUCKA MAaKCUMYMa,
MHUHHAMYMa, CyMMBI U CPETHETO

PackpbIBaTh CMBICT U3y4aeMBbIX
MIOHATUM.

AHanM3UpOBaTh MOJH30BATEIHCKUI
uHTepdenc mIpUMEHIEMOro
MPOTrPaMMHOTO CPEJICTBA B paboTe
C DJICKTPOHHBIMH TAOJIUTIAMHU.
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apumernyeckoro. CopTUpOBKa
JaHHBIX B BBIJICJICHHOM JIMaIa3oHe.
[TocTpoenue auarpamm (TuCTOrpamma,
KpyroBas iuarpaMma, To4euHas
nuarpamma). Beroop tura auarpammel.
[IpeobpazoBanue hopmys npu
konupoBaHuu. OTHOCUTENbHAS,
abCOIOTHASI U CMEIITaHHAs aJpecarysl.
Y CclI0BHBIE BBIYUCIICHUS B 2JIEKTPOHHBIX
tabnuuax. CyMMUpOBaHUE U MOACUET
3HAYCHUH, OTBEUAIOIINX 3aIaHHOMY
ycnoButo. O6padoTka O0IBITHX
HaOOpOB JaHHbIX. YncaeHHOe
MOJICTTUPOBAHUE B DJIEKTPOHHBIX
Ta0JIMIax

Onpenensars yCIOBHS M BO3MOKHOCTH
MPUMEHEHHUS MTPOrPaMMHOTO CpPECTBa
JUTSL pEIIIeHUsT TUTIOBBIX 3a/1a4 B paboTe
C DJIEKTPOHHBIMH TaOIUIIAMHU.
BEIsSBIATE 001I€e U pa3Iudrsi B pa3HbIX
IIPOrPaMMHBIX TIPOAYKTaX,
npeIHa3HAYCHHBIX JIUIsl PEIICHHS OHOTO
KJ1acca (pa3HbIX KJIacCOB) 3a71a4 B paboTe
C DJICKTPOHHBIMU TaOJIUIIAMHU.
PenaktupoBats 1 popMaTHpOBaTh
DJICKTPOHHBIC TAOJHIIBI.
AHaMM3UPOBATh U BU3YATH3UPOBATH
JAaHHBIC B DJIEKTPOHHBIX TaOJINIIAX.
BBINIOJTHATE B 3JIEKTPOHHBIX TaOJIUIIAX
pacyYéThI 0 BBOJUMBIM TTOJIH30BATEIIEM
dhopmyiam ¢ UCTIOJIL30BAHUEM
BCTPOCHHBIX (YHKIIUH.

OcCyIecTBIATh YUCICHHOES
MOJICIIUPOBAHUE B TIPOCTHIX 3a/a9ax

U3 Pa3IMIHBIX TPEMETHBIX 00IacTeH.
Ilpakmuueckue pabomot.

1. Beoo oanmuwix u chopmyn, ogpopmaerue
maoauywi.

2. Copmuposxa u purompayus OaHHbIX
8 971eKMPOHHLIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 9NEeKMPOHHBIX MAOIUYAX.
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4. Bvinonnenue pacuémos no 68600UMbIM
noavzosamenem opmynam

C UCNONIL30BAHUEM BCMPOEHHBIX
dyuryuii.

5. Obpabomka 6onbuux Habopos
OAHHDIX.

6. Yucnennoe mooenuposanue

8 9NEeKMPOHHBIX MAOIUYAX

4.2 | UadopmanmoHHbIC 1 Ponb nHGOpMAIIMOHHBIX TEXHOJIOTHIA PackpbIBaTh CMBICI M3y4aeMbIX TTOHSITHIA.
TEXHOJIOTUHU B pa3BUTUH SKOHOMHUKHU MHpa, cTpadbl, | O0cyXaaTh posib HHPOPMALIMOHHBIX
B COBPEMEHHOM pernona. OTKphIThIC 00pa30BaTEIbHBIC | TEXHOJIOTMI B COBPEMEHHOM MMpE.
o0rmiecTBe pecypcehl. OO0cy:x/1aTh 3HaU€HUE OTKPBITHIX
[Ipodeccun, cBa3aHHBIE 00pa3oBaTeIbHBIX PECYPCOB U
¢ “HOPMATUKON U BO3MOXXHOCTH UX HCIIOJIb30BaHMUS.
HH()OPMAITMOHHBIMHA TEXHOJIOTUSMHU: AHanu3upoBath NU(PPOBHIE HABBIKH,
BeO-M3aiiHep, MPOTPAMMHUCT, KOTOPBIMHU JTOJDKEH 00J1a/1aTh BHITYCKHUK
pa3pabOTYNK MOOMIIBHBIX MPUIIOKEHUM, | IIKOJIBI.
TECTUPOBIIUK, APXUTEKTOP N3ydats npodeccun, CBI3aHHBIC
POrPaMMHOTO OOecTieueHus, ¢ uH(opMaTHUKON U HHGOPMAITMOHHBIMU
CHEIUAIKCT 110 aHAINU3Y JAHHBIX, TEXHOJIOTUSIMHU.
CUCTEMHBIN aIMIUHHUCTPATOP Ilpakmuueckue pabomoi:
1. Coz0anue npezenmayuu
o npogeccusx, ceazannvix ¢ UKT
Hroro no pazaeny 11
Pe3epBHoE Bpemst 1
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OBIIEE KOJIMYECTBO
YACOB I1O ITPOIT PAMME

34

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» ndopmaruka, 7 kinacc/ bocosa JI.JI., bocoBa A.1O., Akumoneproe o61iectBo «3narensctBo «IIpocBemeHue
» ndopmaruka, 8 kinacc/ bocosa JI.JI., bocosa A.1O., AkiimonepHoe o61iectBo «M3marenbctBo «IIpocBenienue»
* Unudopmaruka, 9 knacc/ bocosa JI.JI., bocoBa A.1O., AkunonepHoe ob6mectBo «3natensctBo «IIpocsemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

* udpopmaruka, 7 kiacc/ bocosa JI.JI., BocoBa A.10., Akunonepnoe odmectso «M3natensctBo «IIpocBemienney

* Mudpopmaruka, 8 kiacc/ bocosa JI.JI., bocoBa A.1O., Akunonepnoe oo6mectBo «3narensctBo «IIpocsenienue»

* Uudpopmaruxka, 9 kinacc/ bocosa JI.JI., bocoBa A.1O., AkunonepHoe oo6mectBo «M3narensctBo «IIpocsenienue»

* udpopmaruka (0a3oBbiii ypoBeHb). Peanuzanms @I'OC ocHoBHOrO 00111€r0 00pa3oBaHus : METOAUYECKOE TTocodue s yuurens / JI.
JI. BocoBa. — M. : ®I'BHY «MHcTUTYyT cTpareruu pa3Butus oopasoanust PAO»
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