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OdenepanbHas pabouas mporpamma Mo ydeOHomy mpenmery «UHpopmaTukay
(6a3oBbIN ypoBeHb) (mpenMeTHass oOnacth «MaremaTtuka U uHbOpMaTUKay) (Haiee
COOTBETCTBEHHO — TMporpamMma 1o uWHPOpMaTuke, HHPOpPMATHKA) BKIIOYACT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHue 00yUIeHUS, TUTAHUPYEMBIC PE3YIbTAaThl OCBOCHUS
IIPOrPaMMBbI 110 HHGOPMATHKE, TEMATHICCKOE TUTAHUPOBAHUE, TIEPEUCHb (KO Iu(pHUKaTOpP)
pacmpeneNieHHbIX M0 KjlaccaM MPOBEPSIEMBbIX TPEOOBaHW K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs U SJIEMEHTOB
coJlepkaHusl 1Mo MHQPOpMATHKE, TepeueHb (KoauduKaTop) mpoBepseMbIX TpeOoBaHUI
K pe3yibTaTaM OCBOSHHUS OCHOBHOW 0Opa30BaTEIBHON MPOTPaMMbl OCHOBHOTO OOIIETO
00pa3oBaHMsI M 3JIEMEHTOB COJIEp KaHUs 110 HHPOpPMaTHKE.

IMNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o wuH(pOpMAaTHKE HA ypOBHE OCHOBHOTO OOIIETO 00Opa3oBaHUs
COCTaBlieHa Ha OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHONM IIPOrpaMMbl OCHOBHOT'O OOIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC 00O, a Takxe (enepanbHON padoyeil NporpaMMbl BOCITUTAHUS.

[Iporpamma no umHpOpMaTUKE NaeT MpEACTaBICHUE O LENIX, OOIIe cTpaTeruu
oOy4eHMs, BOCIIMUTAHWUS W PA3BUTHsI OOYYAIONMIUXCS CpeACTBAaMU MHGOPMATHKH Ha
0a30BOM  ypOBHE, YCTaHaBIMBAeT O00sA3aTelbHOE MPEIMETHOE  COACpKaHHE,
peIyCMaTPUBAET €ro CTPYKTYPUPOBAHHE MO pa3jieiaM U TeMaM.

[IporpamMMa 1o HWHPOpPMATHKE OMPEACNSET KOJIUYECTBEHHBIE W KayeCTBEHHBIC
XapaKTEPUCTUKK Yy4eOHOro marepuaina Uisl KaXJOoro roja W3y4yeHHus, B TOM YHCIE
JUISL  COJIEP)KAaTeNIbHOTO HAIMOJHEHWS PAa3HOTO BHJIA KOHTPOJA (MPOMEXYTOUHOU
aTTecTallii OOYYaroIIUXCsl, BCEPOCCUICKUX MPOBEPOUYHBIX PAOOT, TOCYAapCTBEHHOM
UTOTOBOM aTTEeCTAIIHH).

[Iporpamma 1o wHGOPMATHKE SIBISETCS OCHOBOM I COCTaBJIEHUS aBTOPCKUX
y4eOHBIX MPOTpamMM, TEMATHIECKOTO TIAHUPOBAHUS Kypca YUUTEIIEM.

ensmu m3yyeHuss uHGOPMATUKA HAa YpPOBHE OCHOBHOTO OO1IEro oOpa3oBaHMS
SIBJISTFOTCSI:

dbopMHpOBaHHE OCHOB MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH WH(DOPMATUKH, JOCTHKEHUSM HAYyYHO-TEXHUUYECKOTO
mporpecca W OOIIECTBEHHOM TPAaKTHKH, 3a CYET pa3BUTHUA TPEACTaBICHUIN
00 umHpoOpMaIMKM KaK O Ba)XKHEHIIIEM CTPATETUYECKOM pPECypce pPa3BUTUS JIUYHOCTH,
rocyapcTBa, OOIIECTBAa, TOHUMAHUS PO  WHGPOPMAIMOHHBIX  MPOIIECCOB,
MH(OPMAIMOHHBIX PECYPCOB M MHPOPMALIMOHHBIX TEXHOJOTHUIA B YCIOBUSX HU(PPOBOU
TpaHchopMaui MHOTUX cep KU3HU COBPEMEHHOT'O 0011eCTBa;

o0ecrieueHrne  YCJIOBUM, CIIOCOOCTBYIOIIMX  PAa3BUTHIO  alTOPUTMHUYECKOTO
MBIIIJICHUST KaK HEOOXOJUMOTO  yCJIOBHUS  MNpOo(eCcCHOHATBHOM  IESITeNIbHOCTH
B COBPEMEHHOM HMH(POPMAIMOHHOM OOIIECTBE, MPEANONAralouiero CrnocoOHOCTb
oOyuJatorerocsi pa3douBaTh CJIOXKHBIC 3a]]a4K Ha O0Jiee MPOCThIC M0/133/1a4H, CPAaBHUBATH
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HOBBIE 3a/layMl C 3aJayaMM, PEIICHHbIMH paHee, ONPEAeNATh IIaru JJs JOCTHUKEHHS
pe3ynbTaTta u Tak Janiee;

dbopMupoBaHUE U  pa3BUTUE KOMIIETEHIMNA oOydaromuxcs B 00JacTu
UCIIOJIb30BAaHUSl HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, B TOM YHCIIE
3HaHWW, YMEHHH W HaABBIKOB paboOThl C HHPOpMAIMEl, NPOrpaMMHpPOBAHMUS,
KOMMYHHUKAIIUM B COBPEMEHHBIX ULHU(PPOBBIX Cpeaax B YCIOBUAX OOecreyeHus
uHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YUaroIIerocs;

BOCIIUTAHHE OTBETCTBEHHOTO M HW30MPATETHbHOTO OTHOIICHHWsS K WH(OpManuu
C y4YeTOM IMpaBOBBIX M ITUYECKHUX AaCIEKTOB €€ PACIPOCTPAHECHMsS, CTPEMJICHUS K
OpOAODKEHHI0  00pa3oBaHusl B oOnacTd  MHGPOPMAIMOHHBIX  TEXHOJIOTMHA H
CO3WIATEIbHON  JIEATENHHOCTH C TNPUMEHEHHEM CpPeIACTB  HMH(OPMAIMOHHBIX
TE€XHOJIOTUH.

NudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUM OTPAXKACT:

CYLIHOCTh MH(POPMATUKH KaK HAYYHOM AUCHUTUINHBI, U3y4aroIel 3aKOHOMEPHOCTH
OPOTEKaHUsI M  BO3MOXKHOCTH  aBTOMATH3alM¥  WHGOPMAIMOHHBIX  IPOIECCOB
B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIACTH IPUMEHEHHSI UHPOPMATHKH, TIPEK/E BCEro MH(POpMAITMOHHBIE
TEXHOJIOTHH, YIIPABJICHHUE U COLIMATIBHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapakrep  uWHpopMaTuku U HHGPOPMAIMOHHOMN
JeSITeTbHOCTH.

N3ydyenne mH(pOpMAaTUKU OKa3bIBA€T CYLIECTBEHHOE BJIMSIHHE Ha (POPMUPOBAHUE
MHUPOBO33pEHUSI 00YYaromIeTocs, €ro >KU3HEHHYIO TO3HIIMIO, 3aKJIaJbIBA€T OCHOBBI
NOHUMAaHUSl TPUHIMIOB (DYHKIIMOHMPOBAHUS U MCHOJIB30BAHUS HMH(POPMALMOHHBIX
TEXHOJIOTHMM Kak HEO0OXOIMMOro HMHCTPYMEHTa MPaKTUYECKH Jt000i NedaTeabHOCTH
U OJHOTO W3 HauOojiee 3HAYMMBIX TEXHOJOTHYECKUX JOCTHKEHHH COBPEMEHHOMN
nUBUIM3aMK. MHOTHE MNpeIMETHbIE 3HAHUS U CIOCOOBI ACSTEIBHOCTH, OCBOCHHBIC
00y4JaromuMuUCs MPU W3YyYeHHH HUHPOPMATHKH, HAXOIAT MPUMEHEHHE KaK B paMKax
o0pa3oBaTeNpHOTO TMpolecca TpPU M3YYCHHWH JPYTruX TMpeIMETHBIX oO0iacTed,
TaK U B MHBIX JKU3HEHHBIX CHUTYyaIUsIX, CTAHOBSTCS 3HAUMMBIMHU i1 (POPMHUPOBAHUS
Ka4yeCTB JMYHOCTH, TO €CThb OPUEHTUPOBAaHbI Ha (HOPMHUPOBAHHE METANPEIMETHBIX
Y JIMYHOCTHBIX PE3yJIbTaTOB 00y4YEeHHUSI.

OcHoBHble 3amaun ydeOHoro mpeamera «Wupopmatuka» — cpopmMupoBaTh y
00yyarommxcsi:

MOHMMAaHWE MPUHLIUIIOB YCTPOHUCTBA M (PYHKIIMOHUPOBAHUSI OOBEKTOB LU(PPOBOTO
OKpY>KEHHUS, TpPEACTaBlIeHUs 00 HCTOPUM W TEHACHIMSIX pPa3BUTHS HHPOPMATHUKU
nepuoaa uudpoBoi TpanchopMaluyu COBPEMEHHOTO 00IIIECTBa;

3HAHMS, YMEHUS WU HABBIKM TPaMOTHOM MOCTAHOBKHM 3aja4, BO3HHUKAIOIIUX B
OPAaKTUUYECKON JESATENIbHOCTH, M HX PEIIeHUs C TMOMOIIbI0 HHGOPMAIMOHHBIX
TEXHOJIOTHI, yMEHHSI U HAaBBIKK ()OPMaTM30BAaHHOTO OMMCAHUS MTOCTABICHHBIX 3a71a4;

0a3oBbie 3HAHUS 00 WHPOPMAIMOHHOM MOJCIUPOBAHUM, B TOM YHCIIEC
0 MaTeMaTHYeCKOM MOJICTHPOBaHNH;
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3HAHUE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYpP U YMEHUE MPUMEHSTh 3TU 3HAHUS
JUTSI IOCTPOEHHMSI AJITOPUTMOB PEIICHUS 3a7a4 [0 UX MaTeMAaTHYECKUM MOJIETISIM;

YMEHHS U HaBBIKU COCTABJICHUS MPOCTHIX MPOrpaMM MO MOCTPOEHHOMY aJITOPUTMY
Ha OJIHOM M3 A3bIKOB IMPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS;

YMEHUS U HaBBIKH d(PPEKTUBHOTO MCTOIH30BAHMSI OCHOBHBIX THUIIOB MPUKIIATHBIX
nporpaMMm  (MPUIIOKEHUH) 0OIIero Ha3zHaueHus U HWHGOPMAIMOHHBIX CHUCTEM
JUISL PEIICHHUs] ¢ WX TOMOINBI0 MPAKTHYECKUX 3a/ay, BiaJieHHe 0a30BBIMH HOpPMaMU
MH()OPMAIIMOHHOM 3TUKHU U MpaBa, OCHOBaMU MH(POPMAIIMOHHOM 0€30MaCHOCTH;

yMEHUE TPAaMOTHO MHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUs MPAKTUYECKUX 3a]ad
C TOMOUIbI0 HMH(OPMAIMOHHBIX TEXHOJIOTUH, MPUMEHSATHh IOIYYEHHBbIE pe3yJIbTaThl
B IIPaAKTUYECKON JESATEIHHOCTH.

Henmn wu 3amaur u3y4yeHUss HMHPOPMATUKM HAa YPOBHE OCHOBHOTO OOILETO
00pa30oBaHMs ONPEAEISAIOT CTPYKTYpPY OCHOBHOI'O COJEpP)KaHHsS Y4YEOHOIro IpeaMeTa
B BUJIE CJIEAYIOIIMX YEThIPEX TEMATUUECKUX PA3ICIIOB:

upoBasi (PaMOTHOCTB;

TEOPETUYECKHE OCHOBBI MH()OPMATHKY;

ITOPUTMBI U IPOTPAMMHUPOBAHNE;

UH()OPMAIIMOHHBIE TEXHOJIOTHUH.

OO6111ee 4yncao 4acoB, PEKOMEHJOBAHHBIX JUIsl U3y4eHUs] HH(DOPMATHKHA Ha 0a30BOM
ypoBHe, — 102 yvaca: B 7 knacce — 34 yaca (1 yac B Henmeno), B 8 kinacce — 34 yaca
(1 gac B Henemnto0), B 9 kiacce — 34 vaca (1 yac B Henero).
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COJEPXKXAHME OBYYEHUA

7 KVIIACC

Hudposasi rpaMOTHOCTH
Komnvromep — ynusepcanvroe ycmpoticmeo o6pabomku OaHHbIX.

KommbioTep — yHUBEpCaJbHOE BBIYMCIMTEIBHOE YCTPOMCTBO, paboTaroliee 1o
nporpaMMe. THUNBI  KOMIBIOTEPOB: TMEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIBIOTEPA U UX HazHaueHue. [Ipoueccop. OneparnBHas
U JIOJITOBPEMEHHAsA MaMsITh. Y CTPOMCTBA BBOJAA M BbiBOAA. CEHCOPHBINM BBOJ, JATUYHUKHU
MOOMJIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUYECKON ayTeHTU(PUKALIUH.

Hcropust pa3BUTHS KOMIIBIOTEPOB M MporpamMmHOro odecrneudenus. llokoneHus
KOMIIBIOTEPOB. COBpEMEHHBIE TEHACHIIMU PA3BUTUS KOMIIBIOTEPOB. CyNIEpKOMIBIOTEPHI.

[TapannenbHble BBIYUCICHHUS.

[Tepconanbublii koMIbioTEp. [Iporieccop u ero XxapakTepucTUKH (TaKTOBas 4acToTa,
pa3psaHocTh). OmneparuBHas namsaTh. JloAroBpeMeHHas MaMsTh. YCTPOWCTBA BBOJA
U BbIBOAa. OO0bEM XpaHUMMBIX JAHHBIX (ONEpaTUBHAS NaMSATh KOMIIBIOTEpA, KECTKUU
U TBEPAOTENbHBIM JAHUCK, TMOCTOSHHAS MaMsiITh cMapT(oHa) M CKOPOCTh JOCTYyIa
JUISL PA3JIMYHBIX BUAOB HOCUTENEH.

Texnnka 0€30MMaCHOCTH | MpaBujia padOTHl HA KOMITBIOTEPE.

IIpoepammel u Oanmbie.

[Iporpammuoe  oOecrieyeHue  KoMmmbloTepa.  [IpukiagHoe  mporpaMMmHOe
obecrnieuenue. CucteMHoe nmporpaMMHoe obecrieueHre. CUCTEMBI POTPAMMUPOBAHUS.
[IpaBoBas oxpana mporpaMMm ¢ JaHHbIX. becruiatHble W yCIOBHO-OECIIaTHBIC
nporpammbl. CBOOOHOE MTPOrpaMMHOE OOeCIieYeHUE.

@aitnbl u nanku (katanoru). [IpuHiune! noctpoenus (daitoBeix cucteM. [lomHoe
uMs daiina (manku). Ilyte k daiinmy (manke). PaGora c ¢aitlamMu u KaTajsoramu
CpeICTBaMHM OIEPAllMOHHOM CHUCTEMBI: CO3[laHWEe, KONMUPOBAHHUE, IEepeMeIeHuE,
nepeuMeHoBaHue U yjajieHue ¢aiioB u mamnok (katanoros). Tumbl ¢aitnos. CBoiicTBa
daiinoB. XapakTepHble pa3Mepbl (aillioB pazIUYHBIX THUMOB (CTpaHUIIA TEKCTa,
DJIEKTPOHHAsA KHUTa, (oTorpadus, 3amuch TECHH, BUIACOKIMI, MOTHOMETPAKHBIN
bunbMm). ApxuBanusg JaHHBIX. Mcnonb3oBanue nporpamm-apxuBaTopoB. DailoBbIit
menepkep. [louck daiinoB cpencTBamMu OnepauoHHON CUCTEMBI.

KommbroTepHble BUPYCHl W JIpyrue BpEeAOHOCHBIE MporpaMmsbl. [IporpaMmbl
JUTSI 3AIUTHI OT BUPYCOB.

Komnvromepnoie cemu.

OO6beauneHne KoMmbloTepoB B ceTh. CeTh MHTepHET. BebO-cTpanuiia, BeO-cair.
Crpykrypa aapecoB Bed-pecypcoB. bpaysep. [louckoBsie cuctemsl. [lonck nndopmarmm
10 KJIIFOYEBBIM CJIOBaM U 10 n300pakeHuto. JloctoBepHOCTh HH(MOPMAIH, TTOTYYEHHON
u3 HrepHera.

CoBpeMeHHbIE CepBUCHI MHTEPHET-KOMMYHUKAIIUA.
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CereBoii 3THKET, 0a30BbIe HOPMBI HH(GOPMAIIMOHHON STUKH U TMpaBa Mpu padoTe
B UnTepuete. Ctpareruu 6e3onacHoro noseaeHus B intepuere.

Teopernueckne 0CHOBbI HHPOPMATUKH
Hnghopmayus u ungpopmayuonnsie npoyeccul.

NHudopmanus — 04HO U3 OCHOBHBIX ITOHSTUN COBPEMEHHON HAYKH.

Nupopmanuss Kak CBEIEHMs, NpEJHA3HAUYECHHbIE /JIsi BOCHPUATHS YEIOBEKOM,
U MHQOpMAIMs KaK JaHHbIE, KOTOPbIE MOTYT ObITh 00pabOTaHbl aBTOMATU3UPOBAHHON
CHUCTEMOM.

JIMCKpPETHOCTh JaHHBIX. BO3MOXHOCTh ONUCaHUS HENPEPBIBHBIX OOBEKTOB
Y IIPOLIECCOB C ITOMOIIBIO TUCKPETHBIX JTaHHBIX.

NHpopMallmOHHBIE  POLECChl — IPOLECChl, CBSI3aHHBIE C  XpPaHEHHUEM,
npeoOpa3oBaHUEM U MEpeIaveii TaHHbIX.

IIpeocmasnenue ungopmayuu.

CumBoi. Andasur. MouiHocts andasuta. PasHooOpasue s3bIKOB U an(paBUTOB.
EctectBennbie u hopmanbHbie A36IKH. AJI(aBUT TEKCTOB HA PYCCKOM sI3bIKE. J{BOMYHBII
angasut. KomnuecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIWI) (GUKCHPOBAHHON
bl B aBonuHOM andasute. [IpeobpasoBanue moboro andaButa K ABOUYHOMY.
KonnuectBo pa3ianuHbIX CIIOB (UKCHPOBAHHON [UIMHBI B andaBUTE OIpeneICHHON
MOIIHOCTH.

KoaupoBanue cuMBOJIOB OZHOTO ajgaBuTa C MOMOIIBIO KOJOBBIX CIIOB B APYTOM
andasuTe, KOAOBas TAOINLA, TEKOJUPOBAHUE.

JIBonuHbIn Kox. IIpencraBineHne qaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

NupopmaninoHHbi 00beM HaHHBIX. BUT — MHUHHMaibHas €IWHUIA KOJIUYECTBA
uHboOpMaIuu — ABOWYHBINA pa3psan. EnuHunmsl uzmepenus nHGOpMalnOHHOTO o0bema
JMaHHbIX. buT, 0alT, KUI00aKT, MeradaiT, ruradamT.

CkopocTh mepenayd JaHHbBIX. EJMHHUIBI CKOPOCTH MEpeJayd  JIaHHBIX.

Konunpoanne texcroB. PaBHoMepHbIi koa. HepaBHoMmepnsiid koa. KommupoBka
ASCII. BoceMubutHeie koaupoBku. Ilonstme o komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH € HCIOJb30BAHMEM DPABHOMEPHOI'O U HEPABHOMEPHOIO
koja. lapopManmoHHbIil 00beM TEKCTA.

Hckaxxenne nHpopmanuu npu nepeaaye.

Oo1ee npeacrasieHne o HU(GPOBOM MPEICTABICHUN ayTMOBU3YaAJIbHBIX U IPYTUX
HENPEPBIBHBIX JAHHBIX.

Konuposanue 1ngera. I{BetoBsie monenu. Moaens RGB. ['myOuna konupoBaHus.
[Tanurpa.

PactpoBoe u BekTOpHOE TpencTaBieHue u3o0paxkeHui. [lukcens. Ouenka
nH(OPMAITMOHHOTO 00beMa rpadMIECKUX JAHHBIX JIJI PACTPOBOTO U300PAKECHHUS.

Koauposanue 3Byka. Pa3psaaHocts u yacTora 3anucu. KoandecTBo KaHAIIOB 3alKCH.

OneHka KOJIMYeCTBEHHBIX TapaMETPOB, CBSI3aHHBIX C IPEICTABICHUEM U XPAaHEHUEM
3BYKOBBIX (DaiisioB.
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NupopManmoHHbIE TEXHOJIOTHH
Texcmogvie OOKyMeHmbl.

TexcToBble JOKYMEHTBI U MX CTPYKTYpPHBIE 3JI€MEHTHI (CTpaHula, ad3all, CTPOKa,
CJIOBO, CUMBOJ).

TexkcToBBIE  mporeccop —  HHCTPYMEHT  CO3JAaHHSA,  PEIaKTHUPOBAHHS
u (dopmatupoBanust TekcToB. [IpaBuna Habopa Tekcra. PemakTupoBaHue TeKCTa.
CpoiictBa cumBosioB. [pudt. Tumsr mpudtoB (pyOseHble, ¢ 3acedyxkamw,
MoHotupuHHbIe). [lonyxupHoe 1 KypcuBHOE HauepTanue. CBoicTBa ab3alleB: TPaHUIIbI,
a03allHbIl OTCTYN, HHTEpBaJ, BbIpaBHUBaHue. [lapamerpsl cTpanuipl. CrTuineBoe
dbopmaTupoBaHue.

CrpykrypupoBaHue HHQOpPMAIMM C  TIOMOIIbIO  CHHCKOB M TaOJMII.
MHuoroypoBHeBbIe criuckd. JloO6aBiieHne Tabnnil B TEKCTOBbIE JJOKYMEHTHI.

BceraBka u3o0pakeHMii B TEKCTOBBbIE JOKYMEHThl. OOTekaHue wu300pakeHui
TEKCTOM. BKITIOUeHME B TEKCTOBBIM JJOKYMEHT quarpamMm, opmysi, HyMepaluu CTPaHHuIl,
KOJIOHTUTYJIOB, CCBUIOK U IPYTUX SJIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. ['010COBOM BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBaHue Tekcta. KommbioTepHbiii mnepeBon. Mcmosb3zoBaHue
cepBucoB MuTepHeTa 1 00pabOTKH TEKCTA.

Komnvromepuas epaguxa.

3HaKOMCTBO € rpaguueckuMu penaktopaMu. PactpoBsie pucynku. Mcnonb3zoBanue
rpaguIecKuX MPUMHUTHBOB.

Omneparuu  pegakTupoBaHusi rpadUdecKux OOBEKTOB, B TOM YHCIE ITU(POBBIX
dboTorpaduii: u3MEeHEeHHE pazMepa, 00pe3ka, TOBOPOT, OTpaKeHue, padboTa ¢ 00IacTIMuU
(BBIIETICHUE, KOMHMPOBAHME, 3allMBKa I[BETOM), KOPPEKIMsA I1IBETa, SPKOCTHU
¥ KOHTPACTHOCTH.

BekropHas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOI'0 MPOIECCOpa WK APYTUX MPorpaMM (MpuiokeHuit). JlodbaBieHrne BEKTOPHBIX
PUCYHKOB B JOKyMEHTHI.

Mynbmumeouiinvie npeseHmayuu.

[ToaroroBka MyapTUMEUNHBIX Npe3eHTauil. Cnaiig. Jlo6aBiaeHue Ha craii TekcTa
1 n3o0paxenui. Pabora ¢ HECKOBKMMU CllaiijaMHu.

JloGaBneHure Ha ciaiil ay IMOBU3yaJIbHBIX JaHHBIX. AHUMAIs. [ UTIepCChUIKH.

8 KIIACC

Teopernyeckue 0CHOBBI HH(POPMATUKH
Cucmemnl cuucienus.

Hemo3urmonHple W MO3MIITMOHHBIC CUCTEMBI cuucicHus. Aindasur. OcHOBaHUE.
PasBepuyras ¢opma 3ammcu umcma. IlepeBom B JAECATHYHYIO CHCTEMY 4YHCEN,
3allMCAaHHBIX B APYIUX CUCTEMAX CUUCIICHUS.

Pumckas cucteMa cumcieHus.
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JlBonuHasi cuctema cuucieHusd. IlepeBon 1enbix uncen B npeaenax ot 0 mo 1024
B JIBOMYHYIO CUCTEMY cunclieHusi. BockMepuuHas cuctema cuucienus. [lepeBon uncen
U3 BOCBMEPUYHOM CHCTEMBl B JIBOMYHYK) M JCCATUYHYIO CHCTEMBI M OOpaTHO.
[llectHagnaTepuyHas cucteMa cuuciieHus. [lepeBon uucen U3 IIeCTHAALATEPUUHOM
CHUCTEMBI B JIBOMYHYIO, BOCbMEPUUYHYIO U JIECITUIHYIO CUCTEMBbI U 0OpaTHO.
ApudmeTrnyeckue onepanuu B JBOUYHON CUCTEME CUUCIICHHUSI.

Onemenmuol Mamemamuideckou 102UKU.

Jlornyeckue  BbICKa3bpiBaHUS.  Jlornmueckue  3HA4YE€HHs  BBICKA3bIBAHUMU.
OneMeHTapHble M  COCTaBHbIE  BbICKa3blBaHUA. Jlormueckue  omneparyu:
«1» (KOHBIOHKIUA, JIOTMUYECKOE YMHOXKEHHUE), «WIn» (AUIBIOHKIMS, JIOTUYECKOE
CIIOXKEHHUE), «He» (Jormyeckoe oTpulianue). [Ipuopurer JOrMUECKUX Olepanui.
OnpeneneHre HCTUHHOCTH COCTABHOIO BBICKA3bIBAHMS, €CJIM H3BECTHBI 3HAUYCHUS
MCTUHHOCTH BXOJSILMX B HETO 3JIEMEHTAPHBIX BhICKA3bIBAHU. JIOrMUeCKue BbIpaKEHUS.
[IpaBuna 3amucu Joruyeckux BhlpaxkeHud. [locTpoeHue TabMUIl HMCTUHHOCTHU
JIOTUYECKUX BBIPAKECHUM.

Jlornyeckue 3€MeHThI. 3HAKOMCTBO € JIOTHYECKUMU OCHOBaMH KOMIIBIOTEPA.

AJITOPUTMBI U MPOrpaMMHUPOBaHKe
Hcnonnumenu u anecopummol. Aneopummudeckue KOHCMPYKYUU.

ITonsitue anroput™Ma. MICOTHUTENM AJITOPUTMOB. AJITOPUTM Kak IIJIaH YIIPaBJICHUS
HCTIOJTHUTETIEM.

CgoiictBa anroputma. CrnocoObl 3amucy ajropuTMa (CJIOBECHBIM, B BUJE OJIOK-
CXEMBI, TPOrpamMma).

AnroputMudeckue KOHCTpyKuMH. KoHCTpykuusi «ciegoBaHue». JIuHeWHbIN
anroput™M. OTpaHUYEHHOCTh JIMHEHHBIX AJITOPUTMOB: HEBO3MOXKHOCTh MPETYCMOTPETH
3aBHCUMOCTh TTOCJIEI0OBATEIILHOCTH BBITTOTHSAEMBIX ICMCTBUI OT UCXOIHBIX JaHHBIX.

KoHcTpykiuss «BeTBieHUE»: TONHas W HemnodHas (opMbel.  BelnonaHeHue
U HEBBINOJHEHUE YCJIOBUS (MCTUHHOCTh W JIOKHOCTH BbICKa3biBaHUs). IIpocThie u
COCTaBHBIE YCIOBUSI.

KoHCTpyKIIus «IOBTOPEHMSI»: IMKJIBI C 3aJaHHBIM YKHCJIOM TOBTOPEHU,
C YCJIOBHEM BBITIOTHEHUS, C IEPEMEHHOM ITUKJIA.

Pazpabotka s (QopManbHOrO HUCHOJHUTENS  aNrOPUTMA, MPUBOJAIIETO
K TpeOyeMoMy pe3yslbTaTy NpH KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paborka
HECJIO)KHBIX aJTOPUTMOB C MCIIOJIB30BAHMEM IIMKJIOB U BETBJICHUU JJIs YIIPABJICHUS
dbopManbHBIMU HCHOJHUTENSIMU, TakuMH Kak PobGor, Yepenamka, YepTexHUK.
BrinonHeHne aaropuTMoB BpYUYHYIO U Ha KOMIbIOTEpe. CHHTAKCUYECKUE U JIOTUUECKUE
omnOKu. OTKa3bl.

A3biK npocpammuposanus.

A3k mporpammupoBanus (Python, C++, Ilackams, Java, C#, IlkonbHbBIN
Anroputmudeckuii f3bIK).

Cucrema nporpaMMHpPOBaHUS: PEIAKTOP TEKCTA MPOrPaMM, TPAHCIATOP, OTJIAJUHUK.
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[lepemenHas: Tum, uMs, 3HadueHue. Llenbple, BEIIECTBEHHbIE M CHMBOJIbHBIE
NIEPEMEHHBIE.

Omnepatop nmnpucBauBaHusl. ApU(METHUYECKHE BBIPAKEHHUS U TOPSAOK HUX
BbluKciieHud. Ornepauuy ¢ LENbIMA YHUCIAMM: IEJOYUCICHHOE JEJIIEHHE, OCTaTOK
OT JIeJICHUSI.

BerBnenus. CocTaBHbIE YCIOBHS (3aIIMCh JOTUYECKUX BBIPAKEHUIN HA N3y4aeMOM
A3bIKe IporpammupoBanusi). HaxoxxaeHne MUHMMyMa M MakCUMyMa U3 JIBYX, Tpex
Y 4eThlpex urcesl. Pemenue KBagpaTHOro ypaBHEHM I, UMEIOIIErO BEIECTBEHHBIE KOPHHU.

Huanorosas OTJIafKka MMPOTPaMM: MOLIArOBOE BBIIIOJIHEHUE, MPOCMOTP 3HAYCHUI
BEJIMYMH, OTJIaI0YHBIA BHIBOJ], BBLIOOP TOUKM OCTAHOBA.

Hukn ¢ ycnmoBuem. Anroput™m EBkimaa ayis HaxokIeHUs HauOOJBIIEro OO0IIero
JENUTeNsl JBYX HATypajbHBIX uucesl. Pa30ueHue 3amucu HAaTypajJbHOrO 4YHCia
B NO3WLMOHHOW CHUCTEME C OCHOBAHMEM, MEHBIUMM WM paBHbIM 10, Ha OTACNBHBIC
UdpHI.

[{uks1 ¢ mepeMeHHOW. AJTOPUTMBI IPOBEPKH JAEIMMOCTH OJHOIO ILIEJIOr0 4ucia
Ha Jpyroe, IpOBEPKHU HATYPAIbHOIO YKCia Ha MPOCTOTY.

OO0paboTka CHUMBOJIbHBIX JaHHbIX. CHMBOJIBHBIE (CTPOKOBBIE) I€PEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. Iloacyer 4acToThl MOSIBIEHUS CHUMBOJIa B CTPOKE.
Bcerpoennbie pyHkmu a1 00pabOTKU CTPOK.

Ananuz anzopummos.

OmnpeneneHre BO3MOXHBIX PE3yJNbTaTOB pabOThl alropuTMa NpPHU JTaHHOM
MHOXECTBE BXOJHBIX JAHHBIX, OIIPEIEICHUE BO3MOXHBIX BXOJIHBIX JaHHBIX,
IPUBOJAIIMX K JAHHOMY PE3YJIbTaTy.

9 KITIACC

udpoBasi r(paMOTHOCTH
I'nobanvnasa cemv Unmepuem u cmpamezuu 6€30nacHo20 n08eoeHUsl  Hell.

I'no6anwsuas cets MaTEpHET. [P-anpeca y3moB. CereBoe XpaHeHHUE JaHHBIX. MeTO b
WHIVBUYAIbHOTO U KOJJIEKTUBHOTO pa3MelleHus HoBoW mHdopmanuu B MHTEpHeTe.
bonbive nanupie (MHTEpHET-JaHHbIE, B YACTHOCTHU JJAHHBIE COIMAIbHBIX CETeH).

[lonarue o006 wHOPMAIMOHHONW 0€30MacHOCTH. YTpo3bl HHGOPMAIMOHHON
0€30MmacHOCTH MpHU paboTe B rI100aILHOM CETH U METOIBI IPOTUBOIEHCTBUA M. [IpaBuia
Oe3onacHoi ayTeHTU(PUKaUuU. 3amuTa TH9Hor nHpopmanuu B MinTepHere. be3onacHbie
cTpareruu noseneHus B MHrepHere. [IpenyrnpexaeHue BOBIEUEHUSI B JECTPYKTUBHBIC
U KpUMHUHAJIbHBIE (POPMBI CETEBOM AKTUBHOCTH (KUOEpOyIUIMHT, (GUITUHT U JIPYyTUe

(bopMbI).
Paboma 6 ungpopmayuonnom npocmpancmee.
Bunel nestenbHoctd B MHTEpHETE. MHTEPHET-CEPBUCHI: KOMMYHUKALMOHHbBIE

cepBHCH (TIOUTOBasI CiIyk0a, BUIe0-KOH(DEPEHII-CBSI3b U JIPYTHE), CIIPABOYHBIC CITYKOBI
(KapThl, pacnMcaHus U JApyrue), TIOUCKOBBIE CIIyXkObl, CIy>KObl OOHOBIICHUS

10
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pPOrpaMMHOT0 obecriedeHuss u Jpyrue ciykO0bl. CepBHCHI TOCYJIApCTBEHHBIX YCIYT.
OOGmaunble XpaHunuiia AaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKU JTOKYMEHTOB
(onmaitH-oducsr). [IporpammHoe obecrieueHre Kak BeO-CEpBHC: OHIAHHOBBIE TEKCTOBBIE
U TpaduuecKue peakTophl, CPeIbl pa3paboTKU MPOrpamM.

TeopeTnueckne 0CHOBbI HHPOPMATHKH
Mooenuposanue kak memoo NO3HAHUSL.

Mopenb. 3anauu, pemaeMble C IMOMOIIbIO MojaenupoBaHus. Knaccudukanuum
Mozeneid. MatepuaiibHble (HaTypHblE) M MH(POpPMALMOHHbIE Monaenu. HempepbiBHbIE
U JucKkpeTHble Moxaenu. Wmwuranuvonnele Moaenu. HMrposeie monenu. OueHka
COOTBETCTBHS MOJIETTU MOJIETTUPYEMOMY OOBEKTY U LIEJISIM MOJIETUPOBAHMSL.

Tabnuunsie Mmonenu. Tabnuia kak NpeCTaBIEHUE OTHOLICHUSI.

baszer qanabix. OTOOp B TaOIMIE CTPOK, YAOBIECTBOPSIONINX 3aIaHHOMY YCJIOBHIO.

I'pad. Bepumuna, pedbpo, nytb. OpueHTUPOBAHHBIE 1 HEOPUEHTUPOBAHHBIE TPadBbl.
Jlmuna (Bec) pebpa. Becoas marpuna rpada. JlimHa myTH Mexay BepimrmHaMu rpada.
[Touck ontumansHOoro mytu B rpade. HavanbHas BepminHa (MCTOYHMK) U KOHEUYHAas
BepmrHa (CTOK) B OPHEHTHPOBAaHHOM Tpade. BrrumcieHne KonudecTBa IyTel
B HAIIPaBJICHHOM aIMKINIECKOM rpade.

Hepeso. Kopens, Bepmmna (y3emn), aucT, pedpo (myra) mepea. Beicota nepesa.
[TognepeBo. Ilpumeps! ucnonb3oBanus aepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO
JepeBa.

[londarne MaremMaTH4ecKOW MoJenu. 3ajJadyd, pellaeMble C  [OMOUIBIO
MaTeMaTU4ecKoro (KOMIBIOTEPHOT0) MojenupoBanus. OTiIHYMEe MaTeMaTUYeCKOM
MOJIEJTA OT HATYPHOU MOJIEJIM U OT CJIIOBECHOTO (JINTEPATypPHOT0) OMHMCAHUS O0BEKTA.

OTanbl KOMIBIOTEPHOTO MOJEIUPOBAHUS: TOCTAHOBKA 3aJa4d, ITOCTPOCHHE
MaTeMaTU4eCKOW MOJIeNId, MNpOorpaMMHAasl peanu3aiusi, TECTUPOBAHHUE, IPOBEICHUE
KOMITBIOTEPHOI'O 3KCIIEPUMEHTA, aHAIU3 €r0 pe3yJIbTaTOB, YTOUHEHHUE MOJIEIIH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHUE
Paspabomka aneopummos u npoepamm.

Pazbuenne 3amaunm Ha mnoazagaund. CoOCTaBIEHHE QJITOPUTMOB M MPOrPaMM C
UCIIOJb30BAaHUEM  BETBICHUM, LHUKIOB W  BCIHOMOTATENIbHBIX  aJTOPUTMOB IS
yopaBieHusl ucrnojgHuTeneM PoOOT uium ApyrMMH  HMCTIOJHUTENSIMH, TaKUMHU Kak
Uepenarika, YepTe:KHUK U JPYTUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OpHoMepHble MaccuBbl. CocTaBieHUE
U OTJaJKa MPOTpaMM, PEATU3YIOIIMX THUIIOBBIC AJITOPUTMBI 00PaOOTKU OJHOMEPHBIX
YUCJIOBBIX MaCCHUBOB, HAa OJJHOM M3 sI3bIKOB MporpammupoBanus (Python, C++, ITackains,
Java, C#, llxonbHBIM ANTOopuTMUYECKUN SI3BIK): 3aMOJHEHHE YHCIOBOIO MAacCHBa
CIy4YalHBIMM YHCJIAaMH, B COOTBETCTBHMU C (HOpPMYJION WM IMyTeM BBOJA 4YHCEN,
HaxXO0XXJICHUE CYMMBbI DJIEMEHTOB MACCHBAa, JIMHCHHBINM MOMCK 3aJaHHOTO 3HAYEHUS
B MAacCHBE, MOJICUET 3JIEMEHTOB MAaCCHBA, YJOBJICTBOPSIONIUX 33aJaHHOMY YCIIOBHIO,
HAaXOXXJICHUE MHUHUMAJIbHOTO (MaKCUMaJbHOI0) »djeMeHTa wmaccuBa. CopTHUpOBKa
MacCHBa.

11
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OOpaboTka TMMOTOKAa JaHHBIX: BBIYHCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMETUIECKOT0, MHUHUMAIBHOTO W  MAaKCUMAaJbHOTO 3HAYCHUS DJIEMEHTOB
ITOCJIEIOBATEIBHOCTH, YIOBIETBOPSAIOIIUX 3aJaHHOMY YCJIOBHIO.

Ynpaenenue

Vnpasnenue. Curnan. OOpatHas cBsi3b. llomyueHue curnHanoB oT HU(POBBIX
JATYMKOB (KAacaHMsl, PACCTOSHMSI, CBETA, 3ByKa M jApyroro). [IpuMepsl ucnosb30BaHUs
OpUHIMIA OOpaTHOM CBSI3W B CUCTEMaxX YMPABICHUA TEXHUYECKHUMHU YCTPOHWCTBAMMU
C MOMOILBIO JATYUKOB, B TOM YHUCII€ B POOOTOTEXHUKE.

[Ipumepsl pOOOTU3UPOBAHHBIX CHCTEM (CUCTEMA YNPABIEHUSA JBUKEHUEM
B TpPaHCIOPTHOM CHUCTEME, CBapOuYHas JIMHUS aBTO3aBOJA, AaBTOMATHU3MPOBAHHOE
YIOPABJIECHHE OTOIUIEHUS JOMa, ABTOHOMHAs CHCTEMa YNPABICHHUS TPaHCIOPTHBIM
CPEICTBOM U JPYTHE CUCTEMBI).

HNupopManmoHHbie TEXHOJIOIHH
Inekmponuvle mabauybwl.

[Tonsitue 00 SNMEKTPOHHBIX Tabmuiax. TUNB JTaHHBIX B SYEHKAaX DSJICKTPOHHOU
tabmuubl. PenaktupoBanue u (¢QopmarupoBanue Tadaul. BcerpoeHHble QyHKUIMU
JUIsl TIOMCKa MaKCUMyMa, MHHUMYyMa, CYMMblI U CpEeIHEero apudMeTHuecKoro.
CopTupoBKa TaHHBIX B BBIJIEJIEHHOM auana3oHe. [locrpoenune nuarpamm (rucrorpamMma,
KpyroBas Juarpamma, ToueuHas auarpamma). Beibop tumna guarpaMmel.

[IpeoOpazoBanue (opmyn mnpu konmupoBaHuu. OTHOCUTENbHAs, AOCOJIOTHAS U
CMelIaHHas afpecarus.

VYcnoBHBIE BBIYMCIECHUSI B 3JEKTPOHHBIX Tabauuax. CyMMUpOBaHME M IOJCYET
3HAYCHU, OTBEYAIONINX 3aIaHHOMY ycioBHUI0. OO0paboTka OOJBIIMX HAOOPOB JAHHBIX.
UuclieHHOE MOIETMPOBAHUE B AJIEKTPOHHBIX TaOIHIIAX.

Hnpopmayuonnvie mexnonocuu 6 cogpemMeHHoM odbujecmae.

Ponp mH(bOpMaMOHHBIX TEXHOJOTHH B Pa3BUTHM SKOHOMHUKH MHpPA, CTPaHBbI,
peruona. OTKpbITbIE 00pa30BaTEIbHbIE PECYPCHI.

[Ipodeccun, cBsizanHble ¢ HHPOPMATHKON U UH(POPMALIMOHHBIMU TEXHOJIOTHSIMHU:
BeO-M3aiiHep, MPOTPAMMHUCT, Pa3pabOTUYNK MOOWIBHBIX MPHUIOKEHUH, TECTUPOBIIUK,
apXUTEKTOP MPOTrPAMMHOI0 OOECIIeUEHUs, CTIELUATNCT N0 aHAJIN3Y JIAHHBIX, CHCTEMHBIN
aJIMUHUCTPATOP.

12
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INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOT'PAMMBbI
IO HTH®OPMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yuyenue nHhopMaTUKHA Ha YPOBHE OCHOBHOI'O 00IIET0 0Opa30BaHUs HAMPABIECHO
Ha JOCTM)KEHHME OOYYalOUIMMHCS JIMYHOCTHBIX, METAlpEeIMETHBIX U IPEAMETHBIX
pe3yiabTaTOB OCBOEHHUSA COAEPKAHUS yUeOHOT O MpeAMETaA.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl UMEIOT HANPABICHHOCTh Ha PEILICHHE 3a7a4 BOCITUTAHUS],
Pa3BUTHS U COLUATU3AIMH 00YUYaIOIIUXCS CPEACTBAMHU YUEOHOTO MpeMeTa.

B pe3ynbrare uzydeHus HHGOpMAaTUKU Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHus
y oOyuatomierocsi OyayT cGOpMHUpPOBaHbBI CIEAYIOIIME JIUYHOCTHBIE Pe3yiIbTaThl
B YaCTU:

1) maTpHOTHYECKOr0 BOCIINTAHUS:

IIEHHOCTHOE OTHOIIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACIIeJIMI0, TOHMMAaHUE 3HayeHUs HWHOOPMATUKU KaK HAYyKH B KU3HU
COBpEMEHHOr0 OOIIecTBa, BJIAJCHWE JIOCTOBEPHOW HHQOpMAIME O TepeaoBBIX
MHUPOBBIX M OTCUECTBCHHBIX  JIOCTHKCHUSAX B obOjactu  WHOOpPMATHKH
U HUHPOPMAIMOHHBIX TEXHOJOTUH, 3aWHTEPECOBAHHOCTh B HAYUYHBIX 3HAHHUAX
o udpoBoi TpaHchopMalKi COBPEMEHHOIO OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OpPHUEHTALIMSI HA MOPAIbHBIE IIEHHOCTH W HOPMBI B CHUTyalluIX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHUBATh CBOE IOBEJCHHE M TOCTYNKH, a TAaKXe IOBEJICHUE
Y MOCTYNKH APYTHX JIKOJIEW C MO3WIMU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM
OCO3HaHUs TOCJIEACTBUN IMOCTYNKOB, AKTUBHOE HEMPHUATHE ACOLMAIBHBIX MOCTYIIKOB,
B TOM unciie B IHTepHere;

3) rpa:KIaHCKOr0 BOCIIUTAHMS:

NPE/ICTaBIEHUE O COLMATBHBIX HOPMaxX M MpaBUjIaX MEKIMYHOCTHBIX OTHOLIEHUMN
B KOJUIGKTHBE, B TOM UHCJE B COIMAIBHBIX COOOINECTBAaX, COOIIOJCHUE TPABUII
0€30MacHOCTH, B TOM 4YHUCJE HABBIKOB 0O€30MacHOr0 MOBEJAEHUS B HHTEPHET-CPEE,
TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM AESATENHHOCTU MPU BBHIMOIHEHUH y4E€OHBIX,
MO3HABATEIbHBIX  3a7a4,  CO3JaHUM  y4eOHBIX  MPOEKTOB,  CTPEMJIEHUE K
B3aMMOIIOHMMAHHUI0O U B3aMMOIIOMOIIM B TMPOIECcCe ATOM y4eOHOU JeATeIbHOCTH,
FOTOBHOCTh OLICHMBATh CBOE MOBEAEHUE M MOCTYNKHA CBOMX TOBApUUIEH C MO3ULIHMU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUI MOCTYNKOB;

4) HeHHOCTEeH HAYYHOI 0 MO3HAHMS:
c(hOpMHPOBAHHOCTh MHPOBO33PECHUECKHX TMpEJCTaBICHUN 00 uHbOpMaIm,
WHGOPMAITMOHHBIX TpOoIleccax U MHPOPMAIIMOHHBIX TEXHOJOTHUSIX, COOTBETCTBYIOIINX

13



OenepanbHas padodas nporpamma | Madopmarnka. 7-9 kitaccbl (6a30BbIi ypOBEHB)

COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOLIECTBEHHON MPAKTUKU U COCTABIISIONINX
0a30BYyI0 OCHOBY JJIs IOHUMAaHHUS CYITHOCTA HayYHOU KapTHUHBI MUPA;

MHTEpeC K 00YUSHHIO U TIO3HAHUIO, JIF0003HATENIbHOCTh, TOTOBHOCTh M CITIOCOOHOCTH
K caMooOpa30BaHMIO, OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH W YPOBHS OOYyUYECHHS
B JIaJIbHCUIIIEM;

OBJQJICHUE  OCHOBHBIMH  HABBIKAMM  HMCCJIEAOBATEIBCKOM  JIESTEIBHOCTH,
YCTAaHOBKAa Ha OCMBICIICHUE OIbITa, HAOIIOJEHUN, TNOCTYIIKOB M CTPEMJICHUE
COBEpILECHCTBOBATh NYTH JOCTHKEHUS WHIUMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
OJaronoJyuus;

cOpMUPOBAHHOCTh HMHGOPMAIIMOHHON KYJIBTYpPHl, B TOM YHCJIE€ HAaBBIKOB
CaMOCTOATENIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH,
pa3HOOOpa3HBIMU CPEICTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTUH, a TakKKe YMEHHUS
CaMOCTOSITENIbHO OIpPEAEIATh LEIN CBOEro OOydeHHus, CTaBUTh U (POPMYIUPOBATH
U1 ceOst HOBBIE 3aj]aud B yueOe M 103HAaBaTEIbHOMN J1€ATEIbHOCTH, Pa3BUBATh MOTHUBbI
Y UHTEPECHI CBOEH MMO3HABATEIbHON JIEATEIbHOCTH;

5) popMupOBaHU KYJIbTYPbI 310POBbSI:

OCO3HaHUE ILIEHHOCTH JKU3HH, OTBETCTBEHHOE OTHOUIEHME K CBOEMY 3/I0POBBIO,
yCTaHOBKA Ha 3JI0POBBIIl 00pa3 )KU3HU, B TOM YUCIIC U 32 CYET OCBOCHUS U COOIIIOICHUS
TpeOOoBaHMI Oe3omacHoOu AKCILTyaTaluu CpEIICTB UH(OPMAIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TE€XHOJOTHH;

6) Tpya10BOr0 BOCIMTAHUSA:

MHTEpEC K TNPaKTUUYECKOMY HW3y4YeHHI0 Tmpodeccuii u Tpyaa B cdepax
npoeccCHoHanbHOM NS TEIbHOCTH, CBI3aHHBIX C HHPOPMATUKOM, TPOTPAaMMHUPOBAHUEM
U  HUHQOPMALMOHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMM Ha JOCTIDKCHHMSIX HAyKU
WH(POPMATHKU U HAYYHO-TEXHUYECKOIO MPOrpecca;

OCO3HAaHHBIA  BBIOOp W MOCTPOCHUE  HHAMBUAYAIbHOM  TpaeKTOpPUU
00pa30BaHUsl M KU3HEHHBIX MIAHOB C YYE€TOM JIMYHBIX U OOIIECTBEHHBIX MHTEPECOB
¥ IOTpeOHOCTEH;

7) 3K0JIOrHY€CKOro BOCIIUTAHMS:

OCO3HAHHUE TJIO0ATHLHOTO XapaKTepa YKOJIOTHYECKUX MPOOIeM U ITyTeH UX perieHus,
B TOM YHCJI€ C Y4ETOM BO3MOXKHOCTEM HMH(POPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX
TEXHOJIOTHH;

8) apanrauuu o0yyaroierocss K U3MEHAIOIMMCS YCI0OBHAM COLUAIBHOU U
IPUPOAHOI Cpeabl:

OCBOEHHE OOYyYaOIIMMUCS COLMAIBHOTO OIbITa, OCHOBHBIX COLMAIbHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYIIEH NEATEIbHOCTH BO3PACTA, HOPM U MPaBUI OOUIECTBEHHOTO
noBeAeHus, (GOpM COLUAIBHON >KU3HM B Ipynmax MU cooOlIeCTBax, B TOM YHCIIE
CYIIECTBYIOIINX B BUPTYAJILHOM IIPOCTPAHCTBE.
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METANPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE PE3yabTaThl OCBOECHUS MPOTPAMMBbI IO HHPOPMATUKE OTPAKAIOT
OBJIAJICHUE YHUBEPCAJIbHBIMM  Y4€OHBIMM  JEHCTBUSIMH —  [103HABaTEJbHBIMHU,
KOMMYHUKATHUBHBIMU, PETYJIATUBHBIMU.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
ba3oBble JJornyeckue 1ecTBUSA:

yMEHUE ONpeAe/sTh MOHATHS, CO3/1aBaTh 00OOIIEHHUS, YCTaHABIUBATh aHAJIOTHH,
KJIaCCH(UIIMPOBATh, CAMOCTOSATEIBHO BBIOMpPATh OCHOBAHHS W  KPUTCPUH IS
KJ1accuuKaIy, YCTaHABIUBATh IPUYUHHO-CJICICTBEHHbBIC CBSA3U, CTPOUTH JIOTUYECKUE
paccyXIeHus, IPOBOAUTh YMO3aKIIOUYCHUs (MHIYKTUBHBIC, JEIyKTHBHBIE M TI0
QHAJIOTHH) U BBIBOIBI;

YMEHHE CO3/1aBaTh, MPUMEHATh U MPEOOPa30BbIBATh 3HAKK U CHUMBOJBI, MOJIEIU
Y CXEMBI JIUIS peleHHs Y4eOHBIX M MIO3HABATEIBHBIX 3a/1a4;

CaMOCTOATENILHO BBIOMpATh CMOCOO pereHus y4deOHOW 3amadu  (CpaBHHBATh
HECKOJIBPKO BapHMaHTOB pEIICHUs, BHIOMpATh HaWOoOJee MOAXOMSIIUNA C YYEeTOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciieqoBare/ibCKue 1eMCTBUA:

(GopMyJIMpoBaTh  BONPOCH], (UKCUPYIOIIKUE pa3pblB  MEXIY peajJbHbIM U
JKEJIATEeJIbHBIM COCTOSIHUEM CHUTyallud, OOBEKTa, M CaMOCTOSITEJIbHO YCTAHABJIMBATH
VICKOMOE U JIaHHOE;

OLICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMAILIHIO, TOJIYYEHHYIO B XO/1€
UCCJIEIOBAHMS;

MIPOTHO3MPOBATh BO3MOKHOE JlaJbHEHIIEE Pa3BUTHE IMPOLIECCOB, COOBITUH U X
NOCJIEICTBAS. B AHAJOTMYHBIX WJIM CXOAHBIX CHUTyalMsX, a TAaKXE BBIJIBUIaTh
IPEANOI0KEHN 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pab6ora ¢ undpopmanmeii:

BBIBJIATH JeUUUT HHPOpMAIMK, MaHHBIX, HEOOXOAUMBIX [UIsl PpEIICHUS
MOCTABJICHHOW 3a/1a4u;

IPUMEHSATh Pa3IUYHbIE METOJbl, HHCTPYMEHTBI U 3alpOChl IPU MOUCKE U OTOOpE
UHGOpPMAIIMU WIH JIaHHBIX U3 UICTOYHHMKOB C YYETOM IMPEAJIOKEHHON yueOHOM 3a/1auu U
3aJIaHHBIX KPUTEPUEB;

BbIOMpATh,  aHAJIU3UPOBATh,  CHCTEMATH3UPOBaTh M  HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IUYHbIX BUAOB U (OPM IIPEICTABIICHHUS,

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POPMY MNpEACTaBICHUS HHPOPMALNH
Y WJUTIOCTPUPOBATH PEIIAEMBIE 3a/a4d HECIIOKHBIMH CXEMaMH, JUarpaMMaMH, UHOU
rpaduKoi U UX KOMOUHALIUSIMU;

OLIEHMBATh HAJIEKHOCTh MH(OPMALIMU MO KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM
WK CPOPMYJIMPOBAHHBIM CAMOCTOSATENbHO;

3¢ (PEeKTUBHO 3aTIOMUHATH U CUCTEMAaTU3UPOBATH HHPOPMAITHIO.
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KoMMyHUKAaTHBHBIC YHUBEpPCAJbHbIE y4eOHbIE AeilCTBUS
O0menue:

COTOCTABJISATh CBOU CYXKJICHHS C CYXACHUSMH JPYTMX YYaCTHUKOB JHAJIOra,
0OHapy>KMBaTh Pa3INyue U CXOJICTBO MO3UIINA;

NyOJIMYHO TPEJCTABIATh PE3yJbTaThl BBITIOJTHEHHOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHUSI, IPOEKTA);

CaMOCTOSITEJILHO BBIOMPATh (hopMaT BBICTYIUICHHS C YU4ETOM 3ajJad IMpe3eHTaIluu
1 0COOEHHOCTEH ayAUTOPUU U B COOTBETCTBUU C HUM COCTABJISTh YCTHBIC U TUCHMEHHBIC
TEKCTBI C UCTIOJIb30BAHUEM WJLTIOCTPATHBHBIX MAaTEPUAIOB.

CoBMecTHAS 1eATEIbHOCTD (COTPYAHHYECTBO):

MOHMMATh U UCII0JIb30BATh IPEUMYIIIECTBA KOMaH/IHOM U MHANBUIyaJIbHOM paboThI
[P PELICHUH KOHKPETHOW MPOOJIEMBbI, B TOM YHCIIE IPHU CO3JaHUU UH(POPMALIMOHHOTO
IIPOAYKTA;

OPUHUMATh 1I€7h COBMECTHOW HH()OPMAIIMOHHOW NEATEIbHOCTH IO cOopy,
oOpaloTke, nepenave, popManu3anuy MH(GOPMaLUU, KOJUIEKTUBHO CTPOUTDH JAEUCTBUSA
O €€ JOCTH)KCHMIO: pacHpelesisiTh POJM, JOTOBAapHUBAThCs, OOCYXIaTh MPOLECC U
pe3yJIbTaT COBMECTHOM paboThI;

BBIMOJIHATh CBOIO 4acTh paboThl ¢ HHpoOpManuend WM HHPOPMAIMOHHBIM
IPOAYKTOM, JOCTHrasi KadeCTBEHHOIO pe3yJibTaTa II0 CBOEMY HAIPAaBIICHUIO
Y KOOPJMHUPYsI CBOU JEHUCTBHS C APYTUMU WICHAMH KOMAH/IbI;

OLICHMBAaTh  KauyecTBO CBOEro  BKJIaga B oOmuid  MHGOPMaLMOHHBIN
OPOAYKT 1O KPHUTEPUSM, CaMOCTOSTENbHO CQOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aMMOJCICTBUS;

CPAaBHHUBATh PE3YyJIbTAaThl C MUCXOJHOM 3aJadell M BKJIAJ KakKIOIrO 4jeHa KOMaH/IbI
B JOCTWKEHUE pe3yJIbTaTOB, pa3leisiaTh c(depy OTBETCTBEHHOCTH M MPOSBISAThH
TOTOBHOCTB K ITPEOCTABIECHUIO OTYETA Iepe]] TPYNIIION.

PerynsiTuBHbIe YHUBeEpPCAJbHbIE Y4eOHbIE AeHCTBUSA
Camoopranu3anus:
BBISIBJISITh B JKU3HEHHBIX M Y4YEOHBIX CHUTyalusx NpoOJjeMbl, TpeOyrolue
peleHus;
OPHUEHTHUPOBAThCS B  PA3JIMYHBIX  MOAXOJAaX K  TPHUHATHIO  PEIICHUN
(MHIUBUAYATHHOE PUHATHE PEIICHUN, MPUHSATHAC PEIICHUHA B TPYTIIIE);
CaMOCTOATENILHO COCTaBIIATH aJNTOPUTM pEIIeHUs 3ajaud (WM €ro 4YacTh),
BBIOMpaTh CIMOCOO pelIeHusT y4yeOHOM 3alaud C Y4YeTOM HMEIOIIHUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpejjiaraeMble BapUAHThl PEILICHUM;
COCTAaBJISITH IIJIaH JIEUCTBUM (TUTaH peasiu3allii HAMEUYEHHOTO aJITOPUTMA PEIECHN),
KOPPEKTUPOBATh TMPEIJIOKECHHBIM aJITOPUTM C YYE€TOM IIOJYYCHHS HOBBIX 3HAHUUN
00 U3ydacMoM 00BEKTE;
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MPOBOJIUTHL BHIOOP B YCIOBUSAX TMPOTUBOpeUrMBOWM uWHMOpManuu U OpaTh
OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMokoHTpOJIb (peduiekcust):

BIIAJIETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHBAIINH U PEDIICKCUU;

JaBaTh OLICHKY CUTYallUU U MpeJjiaraTh IJIaH €€ U3MEHEHHUS;

YUYUTBHIBATh KOHTEKCT M MPEABUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH
Opu  pelieHurd y4eOHOM  3ajaud, aJanTUpPOBATh PEIICHHE K  MEHSIONIUMCS
00CTOSITENILCTBAM;

OOBSCHSTH MPUYUHBI JTOCTUKEHUS (HEeAOCTHKEHUS ) pe3yJIbTaToOB
MH()OPMAIIMOHHON AESATETLHOCTH, JlaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, yMETh
HAXOJUTh MO3UTUBHOE B MTPOU3OILIE/IICH CUTYyallUH;

BHOCUTh KOPPEKTHBBI B JIEATETLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIN U YCIOBUSIM.

IMOIMOHAJIBLHBIN HHTEJIEKT:
CTaBUTh ceOsi HA MECTO JPYroro uejoBeKa, MOHUMATh MOTHBBI U HAMEPCHHUS

JIPYroro.

IIpunsiTue ceds U APyrux:
OCO3HaBaTh HEBO3MOYKHOCTh KOHTPOJIMPOBAaTb BCE BOKPYI JaXe B YCIOBMSX
OTKPBITOTO AOCTYyNA K JTI0OBIM 00beMaM UH(GOPMALIIH.

INPEAMETHBIE PE3YJIbTATBI

K xoniy oOydenust B 7 kjaacce y oOydaromnierocst Oyaytr copMupoBaHbl yMEHHUS:

MOSICHATh HA MPUMEPAX CMBICH MOHATUN «uHGOpMAIULy, «UH(OPMAIMOHHBINA
mporecc», «oOpaboTka wuHGOpPMAIUMY, «XpaHEeHHWe HHGOpPMAIUN», «Iepeaadya
uHDOpMAITUN»;

KOAUPOBAaTh H  JICKOJUPOBATh  COOOIICHUS IO  3aJaHHBIM  IIpaBUIaM,
JIEMOHCTPUPOBATh TMOHMMAHWE OCHOBHBIX TMPHUHIIMIIOB KOJAUPOBAaHMS WHGMOpMAIUU
pa3IMYHON NMPUPObI (TEKCTOBOM, TpapUuecKOn, ayIuo);

CpaBHMUBATh JUIMHBI COOOIICHWH, 3allMCaHHBIX B pa3IMYHBIX aldaBuTax,
OTIepUPOBAThH CAMHUIIAMHU U3MEPEHUS HHPOPMAIIMOHHOTO 00BhEMa M CKOPOCTH TIEpe1auun
JTAaHHBIX;

OIICHUBATh U CPaBHUBATh pa3Mepbl TEKCTOBBIX, I'paUUECKUX, 3BYKOBHIX (pailioB
u BUjie0(aitios;

MPUBOJNTh TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Tepenadyu
nH(OpMaINH, CpPAaBHUBATh UX KOJWYECTBEHHBIE XapaKTEPUCTUKH;

BBIZICNIATh OCHOBHBIC JTamnbl B HMCTOPUU W TIOHWMATh TEHICHIIUHA Pa3BUTHUSA
KOMITBIOTEPOB U MTPOTPAMMHOTO 00ECTICUEHUS;
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MoJydyaTh W MCIOJb30BaTh HHGPOPMAIUIO O XapaKTEPUCTUKAX TMEPCOHAIBLHOTO
KOMIIBIOTEPA M €ro OCHOBHBIX »dJieMeHTax (IpoIeccop, OINepaThBHAS IaMSTh,
JOTTOBPEMEHHAsI TaMATh, YCTPOKWCTBA BBOAA-BBHIBO/IA);

COOTHOCUTH XapaKTEPUCTHUKH KOMIIBIOTEpA C 3aJadyaMH, pElIaeMbIMH C €ro
TIOMOIIIBIO;

OpPUEHTHUPOBATHCS B UEPAPXUUECKON CTPYKType (aiIoBOi CHUCTEMBbI (3aMHUCHIBAThH
nosiHoe ums daiina (karaiora), myTh K ¢aiay (kaTajaory) mo UMEIIEMyCs OMUCAHUIO
(bait10BO CTPYKTYpPhl HEKOTOPOTr0 HHGOPMAIIMOHHOTO HOCUTEIIA);

paboTaTh ¢ QaiIoBON CUCTEMON MEPCOHATBHOTO KOMITBIOTEpPA C UCIIOIh30BaHUEM
rpaduyeckoro uHTepdeiica, a WMEHHO: CO3/[aBaTh, KOMHPOBaTh, MEPEMEIIATh,
NEpPEVMEHOBBIBATh, YAANSATh M apXUBUPOBaTh (ailibl M KaTajord, HCIOJIb30BaTh
AHTUBUPYCHYIO POTPAMMY;

MPEACTABISATh PE3YIbTaThl CBOCH JCATENHHOCTH B BHUAEC CTPYKTYPHPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYyJIbTUMEIUINHBIX TTPE3CHTAINN;

uckatb uHpopManuio B HHTepHeTe (B TOM 4dHCIE, MO KIIOYEBBIM CIIOBaM,
0 M300pPaKEHHIO), KPUTUUECKH OTHOCHUTHCS K HalJIECHHONW HH(pOpMAaIMHM, OCO3HaBas
OMACHOCTb JUIsl TMYHOCTU W OOIIECTBA PaCHpOCTPaHEHUs BPEAOHOCHON HH(pOpMAIINH,
B TOM YHCJI€ IKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKkTepa;

MOHUMATh CTPYKTYPY aApecoB BeO-pecypcoB;

MCIOJIb30BaTh COBPEMEHHBIE CEPBHUCH MHTEPHET-KOMMYHUKAITHIA,

coOmoaTh TpeOOoBaHUsA 0OE€30MacHOM AKCIUTyaTalldd TEXHUYECKUX CPEJICTB
UH(OPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUM, COOJIIOATh CETEBOM ITHKET,
0a30Bble HOpPMBI WHGOPMAIMOHHON STHUKM W TpaBa Mpu paboTe C MPHIOKECHUSIMU
Ha JII0ObIX ycTpoiicTBax U B HTepHETe, BbIOMpaTh 0€30MaCHbIE CTPATETUN TOBEACHUS
B CETH,

MPUMEHATh  METOAbl  MPOQUIAKTHKHA  HETaTUBHOTO  BIUSHHUS  CPEJICTB
UH(GOPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN Ha 3J0POBbE MOJIH30BATETIS.

K xoniy o0yueHus B 8 kjacce y oOydaromierocs 0yayT chopMUpOBaHbl YMECHUS:

MOSICHATh Ha TpUMEpax paszInuusl MEXIy IMO3HIIMOHHBIMU M HETO3UIIMOHHBIMU
CHCTEMaMH CUHCIICHUS,

3alMChIBaTh U CpaBHUBATH 1eibie yuciaa ot 0 10 1024 B pa3auyHbIX MO3UIIMOHHBIX
cUCTeMax CUUCIIeHU (C OCHOBAHUAMHU 2, 8, 16), BBIOJIHITL apuMETHUECKUE OTIepaIlun
HaJ HUMHU;

pacKpbIBaTh CMBICI TOHSTHH  «BBICKA3bIBAHUE», <JIOTMYECKAs OIepaius»,
«JIOTUYECKOE BBIPAKEHUEY;

3alUChIBATh  JIOTMYECKUE BBIPAKEHUSI C  HUCIOJIB30BAaHUEM  JIU3BIOHKIINH,
KOHBIOHKIIMM M OTPHULIAHUA, OMPEACIATh UCTUHHOCTh JIOTMYECKUX BBIPAKEHUM, €CIu
W3BECTHBI 3HAYEHUS MCTUHHOCTHU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOIHIIBI
WCTUHHOCTH JIJIsl TIOTUUECKUX BBIPaXKEHUH;
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pacKpbIBaTh CMBICII TIOHSTUNA «HUCIOJHUTENbY, «ITOPUTM», «IIPOTrpaMMar,
MOHUMAsI Pa3HUILy MEXIy YyHoTpeOJeHHEeM HSTUX TEPMHUHOB B OOBIICHHON peyu U B
UH(OPMATHKE;

OMUCHIBATh AJITOPUTM PEIHICHUS 3a/laud Pa3IMYHbIMU CIOCOOaMU, B TOM 4YHUCJIE
B BHJIC OJIOK-CXEMBEI,

COCTaBJISATh, BBIMOJHATh BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI
C WCIIOJIb30BaHNEM BETBIICHUH U IIUKJIOB ISl YIPABICHUS UCTIOJIHUTEISIMU, TAKUMU Kak
Po6Got, Uepenanika, UepTexHUK;

WCIIOJB30BaTh KOHCTAaHTHI M TMEPEMEHHbIE Pa3JIMYHbIX THUIOB (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), a TakKXXe COJCp)KAllle WX BBIPAKECHUS, HCIOJIb30BAThH
ornepaTop MpUCBauBaHMUS;

WCIIOJB30BaTh MpHU pa3padOTKe MPOTrpaMM JIOTUYECKHE 3HAYCHHS, OIEpalvu U
BBIpaKEHUS C HUMU;

aHAJIM3UPOBATh TPEJIOKEHHBIE AITOPUTMbI, B TOM YHCJIE ONPEACIATh, KaKhe
pe3yJbTaThl BO3MOYKHBI MPU 3aJJaHHOM MHOKECTBE MCXOJIHBIX 3HAUCHHI;

co3/laBaTh M OTJAXXHWBaTh MPOrpaMMbl HA OJHOM M3 SI3BIKOB MPOTPaMMHPOBAHUS
(Python, C++, ITackansb, Java, C#, l1IkonbHbIA ATTOPUTMHUUECKUN SI3bIK), peaiu3yIolre
HECJIOKHBIE aJTOPUTMbI OOpPAOOTKM YMCIIOBBIX JIAHHBIX C HCIOJIb30BaHUEM IIMKJIOB
Y BETBJICHUH, B TOM UUCJIC PEATU3YIOIINE MPOBEPKY EIUMOCTH OJHOTO IEJIOT0 YKcia
Ha JIpyroe, TMPOBEPKY HATypaJIbHOTO 4YHWCIa Ha MPOCTOTY, BbIIEICHUS UUPP
U3 HaTYpaJbHOIO YKCIA.

K xoniy oOyuenust B 9 kiaacce y oOyuaronierocst Oyayt copMupoBaHbl YMEHUS:

pa3OuBaTh 3aJayd Ha [OA33Ja4M, COCTaBIATh, BBINOJIHATh BPYYHYIO
U HAa KOMIIBIOTEPE HECJIOXKHBIE aJrOPUTMbI C HUCIIOJIb30BAHUEM BETBIICHHI, IUKJIOB
Y BCIIOMOTATEIBHBIX aJTOPUTMOB JIJIsl YIIPABJICHHS UCTIOTHUTEIISIMU, TAKUMH Kak Po6or,
Uepenamika, YeprexxHuk;

COCTaBISAITh M OTJIAXKHBATh MPOrPaMMBbl, PEATU3YIOIINE THUIOBBIE aJTOPUTMBbI
00pabOTKM YHUCIIOBBIX MOCJIEI0BATEILHOCTEH WM OJHOMEPHBIX UYHCIOBBIX MAacCHUBOB
(MOMCK MaKCMMYMOB, MUHUMYMOB, CYMMBI WU KOJIMYECTBA JIEMEHTOB C 3aJlaHHBIMU
CBOMCTBaMH) Ha OJIHOM M3 sI3bIKOB IporpammupoBanus (Python, C++, [Tackans, Java,
C#, IkonpHBIN AropuTMHUYECKHM S3BIK);

PacKpbIBaTh CMBICT TMOHATHI «MOJEINb», «MOJEIUPOBAHUE», ONPEAENSITh BHUIBI
MOJieJiel, OILEHHMBATh COOTBETCTBUE MOJEIH MOJACIUPYEMOMY OOBEKTY U IEJISIM
MOJIETTUPOBAHUS;

UCIIONIb30BaTh rpadpl W JAEpeBbs Uil MOJACIHUPOBAHUS CHUCTEM CETEBOM
U UEPAPXUUECKOMN CTPYKTYpbl, HAXOJUTh KpaT4alliuii myTh B rpade;

BBIOMPATh CHOCOO MPEACTABJICHHUS JAaHHBIX B COOTBETCTBUU C TMOCTaBJIEHHOMN
3ajadyet  (TaOauibl, CcXeMmbl, Tpaduku, JgUarpaMMbl) C  HCIOJb30BAaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB OOPAOOTKU JIAHHBIX;
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MCITOJIB30BATh DJIEKTPOHHBIC TAONIUIIBI JJIsT 00paOOTKU, aHAIW3a U BU3YaJTU3AIHH
YUCIOBBIX JAaHHBIX, B TOM 4YHCJIE€ C BBIJEJICHHEM JMana3oHa TaOJULbI U
yHOpsIA0YMBaHUEM (COPTUPOBKOM) €r0 3JIEMEHTOB;

CO3/1aBaTb M NPUMEHATH B DJIEKTPOHHBIX TaOnuuax (OpMysbl Ui pPacyeToB
C UCIOJIb30BaHUEM BCTPOCHHBIX apU(PMETHUECKUX PYHKIUN (CyMMUPOBAHHUE U MOJCUET
3HAUYEHUH, OTBEUYAIOIIUX 33JaHHOMY YCJIOBHIO, cpefHee apupMeThyecKoe, IOUCK
MaKCUMajJbHOTO W MHUHUMAQJIBHOTO 3HA4YeHMsI), aOCONIOTHOM, OTHOCHTEIHHOM,
CMEIIaHHOM aJipecanuy;

MCIIOJIb30BaTh JIEKTPOHHBIE TAOJIUIIBI 1JI1 YUCIIEHHOTO MOJICTMPOBAHUS B POCTHIX
3a/layax U3 pa3HbIX IPEIMETHBIX 00nacTei;

UCITI0JIB30BaTh COBPEMEHHBIE UHTEPHET-CEPBUCHI (B TOM quclIe
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJIAYHbIE XPAaHWUJIUIIA JAHHBIX, OHJAHH-TIPOrPAMMBI
(TekcToBBIE ¥ TpaduuecKwe pPEeNakTOphl, Ccpeasl pa3paboTku)) B  y4eOHOU
Y TIOBCEIHEBHOM J1€ITEIbHOCTH;

MPUBOAUTH MPUMEPHI UCHOJIB30BAHMS F€OMH(POPMALIMOHHBIX CEPBUCOB, CEPBUCOB
rOCy/IapCTBEHHBIX YCIYyr, oOpa3oBareibHbIX cepBUCOB IHTepHeTa B yueOHOM
Y TIOBCEIHEBHOM J1€ATEIbHOCTH;

UCIIOJIB30BaTh PA3JIMYHBIE CPEACTBA 3AIUTHI OT BPEJOHOCHOI'O MPOrPaMMHOIO
oOecrieueHus1, 3alMUIaTh NEPCOHAIBHYI0 MH(MOPMALMIO OT HECAHKIIMOHHMPOBAHHOIO
JIOCTyIa W €ro TMOCJHEeACTBUI (pa3rialieHus, MOJMEHbI, YTpaThl JaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJIOTMYECKUX U COLMAIIBHO-TICUXOJIOTHYECKUX ACIIEKTOB UCITOJIb30BAHUS
cetu MHTEepHeT (ceTeBasi aHOHUMHOCTb, LIM(PPOBOM CIeH, AyTEHTUYHOCTh CYOBEKTOB U
peECYpCOB, OMIACHOCTh BPEJOHOCHOTO KOJa);

pacno3HaBaTh MOMNBITKUM M MPEAYNpexaaTh BOBICUEHUE CEOS U OKPYKAIOIIMX
B JIECTPYKTUBHbIE U KpUMHUHAIbHbIE (OPMBI CETEBOM AaKTUBHOCTH (B TOM YHCIE
KHOepOYJUIMHT, (PULLIUHT).
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v

7 KJIACC
HaumenoBaunue
Ne KomuuaectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3ziesioB U TeM IIporpamMmmHoOE cosiepKaHue
/o 4acoB o0y4aromuxcs

y4e0HOTO IpeaMeTa

Paznen 1. lndpoBas rpaMoTHOCTH

1.1

KommnreroTep —
YHHUBEPCATHLHOE
YCTPOUCTBO 00pabOTKU
JTAHHBIX

2

Komrbrorep — yHuBEpcasibHOE
BBIYUCIIUTEIBHOE YCTPOKCTBO,
paboTaroliee o nmporpaMme.

TuIbl KOMOBIOTEPOB: MEPCOHATILHBIC
KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoOubHBIE YCTPOUCTBA.

OcHOBHbBIE KOMIIOHEHTBI KOMITBIOTEPA
¥ ux HazHaueHue. [Ipoueccop.
OnepatuBHas U 10ITOBPEMEHHAS
NaMsTh. Y CTPOMCTBA BBOJA U BBIBOJA.
CeHcopHBIN BBOJI, JaTYMKH MOOHMITBHBIX
YCTPOMCTB, CPeICTBa OUOMETPUUYECKOM
ayTeHTU(UKAIIHH.

HcTopus pazBuTHs KOMIIBIOTEPOB

Y IPOTPAMMHOT'O OOECTICUCHUS.
[TokoJsieHUsI KOMITBIOTEPOB.
CoBpeMEHHBIE TEHACHIINU PA3BUTHS
KOMIIbIOTEPOB. CyNepKOMITBIOTEPHI.

PackpsIBaTh CMBICIT U3y4aeMbIX IOHATUH.

AHanu3upoBaTh YCTPOHUCTBA
KOMITBIOTEPA C TOYKH 3PEHUS
OpraHu3aluy IpoLeayp BBOJA,
XpaHeHusi, 00pabOTKH, BEIBOIA

U niepeayu uHQopMaIim.
AHanu3upoBath UH(pOpMaIIHIO
(curHasibl 0 TOTOBHOCTH M HETIOJA/KE)
NIpU BKIIFOUEHUH KOMITBIOTEDPA.
N3yuats nHpOpMAITIIO

0 XapaKTEepPUCTUKAaX KOMITbIOTEPA.
HccnenoBats HCTOPHIO pa3BUTHA
KOMITBIOTEPOB U MPOTPaMMHOTO
oOecrieueHus, COBpEMEHHBIE TEHICHIINN
pa3BUTHS KOMITBIOTEPOB

U CYTIEpPKOMIIBIOTEPOB.

OO6cCyxaTh MpaBwiia TEXHUKA
0€30MacHOCTH U MPaBUJIT paOOTHI

Ha KOMIIBIOTEPE.
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[TapannenbHble BEIYUCICHUS.
[IepcoHanbHBIA KOMITBIOTED.
[Ipoueccop u ero XxapakTepUuCTUKU
(TakTOBas 4ACTOTA, PA3PAIHOCTD).
OneparuBHas MaMSITh.
JlonroBpeMeHHas naMsTh. Y CTpPOMCTBA
BBOJIa U BbIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (ONepaTUBHAS MaMSTh
KOMIIBIOTEPA, JKECTKHUMN

Y TBEPAOTEIbHBIN TUCK, TOCTOSTHHAS
naMsTh cMapT(dOHA) U CKOPOCTh
JOCTyMa JJI Pa3JIMYHbIX BUJIOB
Hocutelnen. TexHrka 6e30nacHOCTH
U paBuiia pab0OThl HA KOMIIBIOTEPE

Hpaxmuueckue padomui':
1. Bxniouenue xomnviomepa u noiydexue
ungopmayuu o e2o xapaKmepucmuKax

1.2 | IIporpamMsbl 1 JaHHbIE

[Tporpammuoe obecrieueHne
komnbrorepa. [Ipukiangnoe
IpOrpaMMHOE 0OecTieYeHHE.
CucteMHOE TPOrpaMMHOE
obecrnieuenue. CucreMbl
nporpammupoBanus. [IpaBoBas oxpana
IPOrpaMM | JIaHHBIX. becruraTHpie
U YCIIOBHO-0€CTIaTHBIE TPOTPAMMBI.
CBoOOoHOE TTPOTrpaMMHOE
obecrieueHue.

®daiinpl ¥ Manku (KaTajioru).

PackpsIBaTh CMBICIT H3y4aeMbIX HOHSATHM.
N3yyaTe BOmpOoChl NpaBOBOW OXPaHbI
IporpaMm M JTaHHBIX.

OnpenensiTe NporpaMMHBIE CPEJICTBA,
HEO0OXOIUMBIE ISl OCYIIIECTBICHHUS
UH(OPMAITMOHHBIX MPOIECCOB

IIPY PEUICHUM 33]1a4.

OrnpenensiTe OCHOBHBIE XapaKTEPUCTUKHI
ONEPAIMOHHON CUCTEMBI.

OnepupoBaTh KOMIIbIOTEPHBIMH
UH()OPMAITMOHHBIMU 0OBEKTAMU

' TIpennaraemeIil B mporpamme 1o MH(GOPMATUKE IEPEUEHD MPAKTHYECKUX PAOOT HOCUT PEKOMEHIATENBHbIN XapakTep.
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[TpunIUTIEI TOCTpOCHMUST (PANITOBBIX
cucreM. [TomHoe nuMms daitna (mankm).
[Tyt K ¢aiiny (manke). Pabota

¢ (pailylaMu M KaTaJloraMu CpeiCTBaMu
ONEPAIMOHHON CUCTEMBI: CO3/IaHHUE,
KOIIMPOBAaHUE, IEPEMEILEHUE,
nepeMMeHOBaHuUE U yaaneHue (aitsioB
U manok (katajiaoron). Turbl ¢aiios.
CoiicTBa ¢aitnoB. XapakTepHbIe
pa3Mepsbl (aiioB pa3IuYHBIX TUIIOB
(cTpaHuIa TEKCTA, JIEKTPOHHAS KHUTA,
dboTorpadusi, 3anuck NeCHU,
BUJICOKJIUTI, TOJTHOMETPAKHBIN (PUITEM).
ApxuBanus gaHHbIX. Mcnonb3oBanue
IpOrpaMM-apXuBaTopoB. DanaoBbI1
menepkep. [louck (daiinos cpencreamu
ONEPALIMOHHOMN CUCTEMBI.
KomneroTepHbie BUPYCHI U pyTHE
BpPEAOHOCHBIE MporpaMmsbl. [Iporpammel
JUIS1 3aIIUTHI OT BUPYCOB

B HarJsAgHO-rpapuueckom nunTepdeiice.
BrIMTOTHATE OCHOBHBIE OTIEpaIiuu

¢ daiiamMu U MarnKamu.

OuenuBarh pa3mepsl GHaisos,
MOJITOTOBJICHHBIX C UCTIOIb30BaHUEM
Pa3IMYHBIX YCTPOMCTB BBOJIA
uHbopmaInu (KJaBuaTypbl, CKaHepa,
MUKpO(OHa, POTOKaAMEDHI,
BUJICOKAMEPHI).

Hcnonb30BaTh mporpaMMbI-apXUBaTOPHI.
Ocy1mecTBIATh 3aUTy HHHOPMALIUN

OT KOMITBIOTEPHBIX BUPYCOB C IIOMOIIIHIO
AHTUBUPYCHBIX MPOTPAMM.
[TmaarpoBaTh ¥ CO3AaBATh JINYHOE
uH(OPMAITMOHHOE TTPOCTPAHCTBO.
Ilpakmuueckue padomuwi:

1. Boinonnenue 0CHOBHbIX Onepayull

¢ atinamu u nankamu.

2. CpaeneHue pazmepos meKcmosylXx,
epacghuueckux, 38yK08bIX U 8U0eOPaiinos.
3. U3yuenue snemenmos unmepghetica
UCNONIb3YEeMOt ONepaAyUOHHOU CUCEMBL.
4. Hcnonv3osanue npoepammbi-
apxueamopa.

5. 3awyuma ungopmayuu

OM KOMNbIOMEPHBIX BUPYCO8 C NOMOUBIO
AHMUBUDPYCHBIX NPOCPAMM
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1.3.

Kommbrorepusie cetn

O0benuHeHe KOMIBbIOTEPOB B CETh.
Cetp Unrtepuer. Be6-cTpanuia,
BeO-caiiT. CTpyKTypa ajpecoB
BeO-pecypcoB. bpaysep. [lonckoBsie
cuctemsl. [Touck nadopmanun

10 KJIFOUEBBIM CJIIOBAM

¥ 110 U300pakeHuto. J{ocToBepHOCTh
uH(pOopMaIK, MOTYy4YEeHHON

u3 MuTepHera.

CoBpeMeHHbIE CEpBUCHI UHTEPHET-
KOMMYHUKAIUH.

CereBoii 3TUKET, 6a30BbIE HOPMBI
MH(POPMAIMOHHOM 3TUKU U MpaBa
npu pabote B Uurepuere. CtpaTeruu
6e3omacHoro noBeaeHus B IuTepHeTe

PackppIBaTh CMBICI N3y4aeMbIX IOHIATHM.
Ocy1ecTBIATh NOUCK UH(OPMAITUU

IO KJIFOUEBBIM CIIOBAM

U TI0 U300PaKEHUIO.

[IpoBepsATh JOCTOBEPHOCTH HH(OPMALIHH,
HaWJEHHOM B ceTh IHTEepHET.
BoccranaBinuBaTh agpec BeO- pecypca

U3 UMEIOINXCS (parMeHTOB.
OcyuiecTBIATh B3aUMOICIICTBHE
IOCPEACTBOM BJIEKTPOHHOU MOYTHI,
BUJICO-KOH(EPEHII-CBS3H.

N3yuars ceTeBOM ATHUKET.

UccnenoBats cTparerun 6€30macHOTO
noBeqieHus B UHTepHeTe.
Ilpakmuueckue pabomui:

1. Ilouck ungopmayuu no kiouesvim
C108aM U NO U300PANHCEHUIO.

2. Hcnonv3osanue cepucos unmepnem-
KOMMYHUKAyuu

Hroro no pazneny

Pa3znes 2. TeopeTuueckue 0CHOBBI HH(pOPMATUKH

2.1

Nudopmarus u
UHPOPMAIIMOHHBIE
TIPOIIECCHI

2

Nudopmanus — 01HO U3 OCHOBHBIX
MOHSTUNA COBPEMEHHOMN HAyKH.
Nudopmanus kak cBelieHus,
IpeIHa3HAaYEeHHBbIE JIJIS1 BOCIIPUATHUS
YeJI0BEKOM, U MH(OpMaIus KaKk
JAHHBIE, KOTOPHIE MOT'YT OBITh

PackppIBaTh CMBICIT H3y4aeMbIX TIOHSTHH.
OuenuBaTh HHGOPMAITHIO C TIO3UIIHH €€
CBOMCTB (aKTyaJIbHOCTb, JOCTOBEPHOCTb,
MOJIHOTA U JIp.).

N3yyaTh BO3MOKHOCTb OTUCAHUS
HEMPEPHIBHBIX 00BEKTOB U MPOIIECCOB
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00paboTaHbl aBTOMATU3UPOBAHHOM
CHUCTEMOM.

JIMCKpETHOCTH TaHHBIX. BO3MOXHOCTH
OTHCAaHUS HEMPEPHIBHBIX 00HEKTOB

U TPOIIECCOB C MOMOIIBIO TUCKPETHBIX
JTAHHBIX.

NudopmanmonHsie mpoiecchl —
IIPOIIECCHI, CBSI3aHHBIC C XPAHCHUEM,
npeoOpa3oBaHUEM U Iepeaadeii JaHHBIX

C TIOMOIIHIO TUCKPETHBIX TAHHBIX.
Briaensats nHGOpMaIMOHHYIO
COCTABJISIOIIYIO MTPOIECCOB

B OMOJIOTUYECKHX, TEXHUYECKUX

Y COIMAJIbHBIX CUCTEMAX.

OrneHUBATh YMCIIOBBIC TAPAMETPHI
UH(OPMAITMOHHBIX TTPOIIECCOB (00bEM
aMsTH, HeOOXOIUMOM JIJIsl XpaHCHHUS
UHPOPMAITUHU; CKOPOCTH ITepeIaun

2.2

IIpencraBnenue
uHbOpMaIuu

CumBon. Andasut. MomHOCTh
andaputa. Paznoobpasue s36I1K0B

u andasutoB. EcrecTBeHHBIC 1
dbopmanbHbIC SI3bIKU. AJI(paBUT TEKCTOB
Ha PYCCKOM S3bIKE. /[BOMYHBIN
andasur. KonmuecTBO BCEBO3MOXHBIX
CJOB (KOJIOBBIX KOMOWHAITHN)
(UKCHUPOBAHHOM JJIMHBI B JBOMYHOM
andasure. [IpeodpazoBanue 11006010
andasuTa K 1BondHOMY. KomaecTBo
pa3IMYHBIX CJIOB (PUKCHUPOBAHHON
JUTHHBI B aJ1()aBUTE OTIPEICTICHHOM
MoIHOCTH. KoaupoBaHue CHMBOJIOB
OJIHOTO alipaBUTa C MTOMOIIBLIO KOJOBBIX
CJIOB B ApyroMm ajndaBute, KOJ0Bas
TabIuIa, TEKOANPOBAHUE.

JIBonunsbii kox. [IpencraBnenue
JTAHHBIX B KOMIIBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICIT N3y4aeMBbIX IOHIATUH.
[IpuBOaAUTH TPUMEPHI KOAUPOBAHUS

C MCMOJIb30BAaHUEM PA3ITUYHBIX
an¢aBUTOB, BCTPEYAIOIIUXCS B )KU3HH.
Konuposats u 1eko1upoBaTh COOOIIEHUS
10 U3BECTHBIM MpPaBUIaM KOJUPOBAHUS.
OnpenensaTe KOJIMYECTBO PA3TUYHBIX
CHMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOJIMPOBAHBI C TIOMOILBIO JIBOUYHOTO
KoJ1a GUKCUPOBAHHOM JIJTUHBI
(pa3psIHOCTH).

Onpenensate pa3psaHOCTh IBOUYHOIO
KO/J1a, HEOOXOIMMOTO JIJIsl KOJUPOBAHUS
BCEX CUMBOJIOB aJipaBUTA 3aJJaHHON
MOIITHOCTH.

IToacuuThIBaTh KOJIMUYECTBO TEKCTOB
JAHHOM JUTMHBI B JAaHHOM ajihaBUTeE.
OnepupoBaTh IUHUIIAMH U3MEPEHUS
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B IBONYHOM aji()aBuUTE.
NudopmanimoHHblil 00bEM TaHHBIX.
but — MunuManbpHas eguHUIA
KOJIM4ecTBa MH(OOPMAITUU — IBOWIHBIH
paspsia. EnuHULBI n3MepeHus
UH(OPMAITMOHHOTO 00beMa JIaHHBIX.
bur, 6aiiT, kunoOalT, MerabamT,

rurabait. CKopocTh nepeiauu JaHHbBIX.
Enunuiibl ckopocTu nepeayu JaHHBIX.

Koauposanue tekctoB. PaBHOMEpHBIN
koj. HepaBHomepHsbiit koa. KonupoBka
ASCII. BocbMHUOHUTHBIE KOTUPOBKHU.
[Tonsarue o kogupoBkax UNICODE.
JlexoupoBaHre COOOIICHMI

C UCIIOJIb30BaHUEM PABHOMEPHOTO

Y HEpAaBHOMEPHOTO KOJa.
NudopmarnmoHHblii 00beM TEKCTA.
Hckaxxenre HHPOpMaLUK pu
nepenaye. OO11ee MpecTaBIeHNE

0 UG POBOM IIPEACTABICHUH
ayJMOBHU3YAJIbHBIX U IPYTUX
HEIPEPBIBHBIX IAHHBIX.

Koauposanue ngera. L{BeToBbie
mozenu. Monens RGB. I'nmybuna
koaupoBaHusl. [lanurpa. PactpoBoe

Y BEKTOPHOE MPEICTABICHUE
nzo0paxenuid. [Tukcens. OneHka

KonudecTBa nHdopmaruu (6uT, 6aiT,
KWJIO0AWT, MerabanT, rTurabamr)

¥ CKOPOCTH TIepe/Iauul JaHHbBIX.
KoaupoBats u 1ekoupoBaTh TEKCTOBYIO
UHGOPMAITHIO C UCTIOJIB30BAaHUEM
KOJIOBBIX TaOJIHII.

Boruncnsate nHpOpMamoHHbIN 00beM
TEKCTa B 33JJaHHOM KOJIUPOBKE.
OueHuBath MHPOPMALIMOHHBIA 00BEM
rpauuecKux JaHHBIX JUIsl pACTPOBOTO
U300paKEeHMS.

OrnpenensaTe 00beM aMsITH,
HEO0OXOIUMBIHN JJIsl TPEICTABIICHUS

U XpaHEHUs 3ByKOBOTO daiina.
Ilpakmuueckue padbomur:

1. Onpedenenue kooa cumeona 8 pa3Hvix
KOOUPOBKAX 8 MEKCMOBOM NPOYeccope.
2. Onpeodenenue Kkooa yeema 6 naiumpe
RGB 6 epaguueckom pedaxmope.

3. Coxpanenue pacmpogo2o
epaguuecko2o uz00paxceHus 8 pazHvix
¢dopmamax.

4. 3anucw 38yK08bIX hatinos

C PA3IUYHBIM KAYEeCMBOM 36Y4aHUs
(271yOUHOU KOOUPOBAHUSL U HACTNOMOT
ouckpemuzayui)
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nHGOPMAITMOHHOTO 00beMa
rpaduueCKuX JAaHHBIX JIT PaCTPOBOTO
nzoopaxenus. KogupoBanue 3ByKa.
PaspsgHOCTh M HacToTa 3anucH.
KonuuecTBO KaHAJIOB 3aIKCH.

O1neHKa KOJIMYECTBEHHBIX TAPaMETPOB,
CBSI3aHHBIX C MPEJICTaBICHUEM

U XpaHEHHEM 3BYKOBBIX (haiijioB

Hroro no pazneny

11

Paznen 3. UndopmManuoHHbIe TEXHOJIOTHH

3.1

TekcToBbIC JAOKYMCHTBI

6

TekcToBBIE TOKYMEHTHI U KX
CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHUIIA,
a03ai1, CTpoKa, CJI0BO, CHMBOJI).
TeKCTOBBIN ITPOLECCOP — UHCTPYMEHT
CO3/IaHUsI, pETAKTUPOBAHUS

u hopmaTupoBanus TeKcToB. [IpaBuna
Habopa Tekcta. PemaktupoBanue
TekcTa. CBoiicTBa cuMBOJIOB. [LIpudr.
Tuner mipudToB (pyOIIeHbIE,

C 3aC€YKaMH, MOHOIIIMPUHHBIE).
[TonyxupHOE 1 KypCUBHOE HAUEPTAHUE.
CgoiicTBa ab3alieB: rpaHUIlbl, A03aIHBIH
OTCTYI, UHTEPBaJ, BEIpABHUBAHUE.
[TapameTps! cTpanunbl. CTriieBoe
dbopmarupoBanue. CTpyKTyprpOBaHUE
uH(pOpMAaIHU C TOMOIIBIO CITUCKOB

U Ta0au1. MHOTOYpOBHEBBIE CITUCKHU.

PaCKpBIBaTB CMBICJI U3Yy41aCMBIX TIOHSATHUM.

AHaIM3UpOBaTh NOJIH30BATEIHCKUI
UHTEpPENCc TPUMEHIEMOTO
IPOrPaMMHOTO CPEJICTBA B paboTe

C TEKCTOBBIMU JIOKYMEHTAMH.
OnpenensiTh YCIOBUS U BO3MOXHOCTH
NPUMEHEHHST TTPOTPAMMHOTO CpPEJICTBA
ISl pEeLIeHUs] TUTIOBBIX 3a/1a4 B padote
C TEKCTOBBIMU JIOKYMEHTAMH.
BrIsBiATE 00III€e ¥ pa3iiuyus B pa3HbIX
IPOTrPaMMHBIX TPOIYKTaX,
NpeHa3HAYCHHBIX JUIS PEIIESHHSI OJTHOTO
KJlacca 3a/1a4 B paboTe C TeKCTOBBIMH
JOKyMEHTaMHU.

Co31aBath U peIaKTHPOBATH TEKCTOBBIC
JOKYMEHTHI ITIOCPEICTBOM
KBaJH(HUIIMPOBAHHOTO KJIABUATYPHOTO
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JloGaBiieHue TabINI] B TEKCTOBBIE
JTOKYMEHTHI. BcTaBka n3o0pakeHmin
B TEKCTOBBIC JIOKYMEHTBI. O0TeKaHue
n300paxeHuit TekctoM. Brimtouenue
B TEKCTOBBIN JOKYMEHT JHarpamm,
dbopmyI1, HyMepallui CTPaHHII,
KOJIOHTUTYJIOB, CCBUIOK U IPYTHX

OJICMCHTOB. HpOBepKa IMpaBOITUCAaHUA.

PaccranoBka nepeHocoB.

I 'o;mocoBoli BBOJ TEKCTA.

Onruyeckoe pacrno3HaBaHUE TEKCTA.
KomrmbrotepHsliil nepeBo/I.
Hcnons3oBanue cepBucoB MIHTepHETE
TSt 00pabOTKH TEKCTa

MUChMa C HCTIOJB30BaHNEM 0a30BbIX
CPENICTB TEKCTOBBIX PEIAKTOPOB.
dopMaTHpOBaTh TEKCTOBBIE TOKYMEHTBI
(ycTaHaBIMBATH MApaMETPhI CTPAHUIIBI
JTOKyMeHTa; (OpMaTHPOBATH CHMBOJIBI
U a03a1bl; BCTaBJISATh KOJOHTUTYJIBI U
HOMEpa CTpaHull).

BceTaBmsats B 1OKyMEHT (POpPMYITBI,
Ta0JIHILIBL, N300paKeHHS], OPOPMIISATH
CITHCKH.

Hcnonb30BaTh CCHUIKU U IIUTHPOBAHUE
WCTOYHUKOB IIPH CO3/ITAaHUN HA UX OCHOBE
COOCTBEHHBIX MH(DOPMAITMOHHBIX
00BEKTOB.

Hcronb30BaTh HHTEIUICKTY AJTbHBIE
BO3MOXHOCTH COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue pabomoi:

1. Coz0anue HebobUIUX MEKCMOBbIX
OOKYMEHMO8 NOCPeoCmeoMm
KEATUDUYUPOBAHHO20 KNABUAMYPHO20
AUCbLMA C UCNONIb308AHUEM DA306bIX
cpeocme meKcmogvix pedaKmopos.

2. @opmamuposarue meKcmo8vlx
O00KYMeHmOo8 (YCMAaHo8Ka napamempos
CMpaHuybl OOKyMeHma
Gopmamuposanue cumgonos u abzayes;
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6CMABKA KOJIOHMUMYI08 U HOMEPOB
cmpanuy).

3. Bcmaska 6 ookymenm gpopmyi,
mabauy, uzobpasicenuil, oghopmierue
CNUCKOS.

4. Coz0anue HeOOIbUUUX MEKCOBbIX
OOKYMEHMO8 C YUmamamul U CCoLIKaMu
Ha yumupyembvie UCMOYHUKU

3.2

Kommbrorepnas
rpaduka

3HAKOMCTBO C TpadUIECKUMH
penakropaMu. PacTpoBble pUCYHKH.
Hcnonb3oBanue rpaduueckux
NpUMHATHUBOB. Orniepanuun
peaaKkTupoBaHus rpaduuecKux
O00BEKTOB, B TOM UHCIE HU(PPOBBIX
dboTorpaduii: u3BMeHeHue pazmepa,
o0Ope3ka, TOBOPOT, OTpakeHue, padboTa
¢ obmactsmu (BBIACICHUE,
KOIMPOBAaHUE, 3TMBKA LIBETOM),
KOPpEKLMs LBETA, IPKOCTU

U KOHTpacTHOCTH. BexTtopHas rpaduxa.

Co3zniaHue BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMU CPEJICTBAMHU TEKCTOBOTO
nporeccopa Wiv APYrux MporpaMmm
(mpunosxenuii). JlobaBneHue
BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

PackppIBaTh CMBIC N3y4aeMBbIX OHITHI.
AHanu3upoBaTh M0JIb30BATEIbCKHM
UHTEpPENC TPUMEHIEMOTO
IPOrpaMMHOI0 CpeACTBa B padboTe

C KOMIBIOTEPHOU TpadUKO.
Onpenensatp yClaoBHs U BO3MOKHOCTH
IPUMEHEHUS IPOrPAMMHOIO CPEJICTBA
JUISl peLIEHUs] TUTIOBBIX 3a]1a4 B padoTe
C KOMIBIOTEPHOU TpaduKoi.

BrisiBnsTh 00111€€e 1 pa3inyus B pa3HbIX
IPOrpPaAMMHBIX TPOTYKTaX,
IIPEIHA3HAYEHHBIX ISl PEILIEHUS OJTHOTO
KJ1acca 3a7a4 B paboTe ¢ KOMIbIOTEPHOMN
rpaduKoi.

Co3znaBath ¥ pe1laKTUPOBATH
M300paxeHust C MOMOIIbIO
UHCTPYMEHTOB PacTpOBOIO
rpauUecKoro perakTopa.

Co3paBath 1 peIaKTUPOBATH
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H300paXe€HUs ¢ ITOMOIIBIO
WHCTPYMEHTOB BEKTOPHOTO
rpauIecKoro perakTopa.
J100aBnATH BEKTOPHBIC PUCYHKHU

B JJOKYMEHTHI.

Ilpakmuueckue padomui:

1. Coz0anue u/unu pedaxmupoganue
u3006padicenust, 8 Mom Yucie Yu@dposvix
Gdomoepaghuii, ¢ nomowvio
UHCMPYMEHMO8 PACPOBO20
epaghuveckozo peoakmopa.

2. Co3z0anue u peoakmuposaHue
u306pascenus ¢ NHOMOWBIO
UHCMPYMEHMO8 8eKMOPHO20
epaghuueckozo pedaxmopa

3.3

MynbTUME TUHHBIC
MPE3EHTALUN

[ToaroroBKa MyJIbTUMETUMHBIX
npe3zenTanui. Cnaiiz. JlobaBinenue
Ha CJIai] TeKCTa U H300paKeHUH.
PaboTa ¢ HECKOJILKMUMH CIIaliJaMU.
JloGaBiaeHune Ha ciai
ayIMOBU3yaJIbHBIX JTAHHBIX.
Anumanus. ['unepccbiiku

PackppIBaTh CMBIC N3y4aeMbIX IOHITHM.

AHanM3UpOBaTh MOJIB30BATEIbCKHUI
uHTEpQEHC TPUMEHIEMOTO
IPOrPAaMMHOTO CPEJICTBA B paboTe

C MyJIbTUMEIUHHBIMU TTPE3EHTAIIASIMH.
OnpenensaTs yCIOBHS U BO3MOKHOCTH
IPUMEHEHUS TPOrPAMMHOTO CPEJICTBA
JUTSI pEIIICHUST TUTIOBBIX 3a/1a4d B paboTe
C MYJIbTUMEIUWHBIMU TTPE3CHTAIIASIMH.
BrisBnsts o0111ee 1 pa3nudus B pa3HbIX
IPOTPAMMHBIX TTPOTYKTaX,
peIHa3HAYCHHBIX ISl PEIICHUS OTHOTO
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KJlacca 3aj1a4 B padbote

Co3paBath Mpe3eHTALNH, HCTIOJIb3YS
TOTOBBIC 11a0JIOHBI.

Ilpakmuueckue padbomur:

1. Coz0anue npezenmayuu

C 2UNEepPCCyIIKAMU HA OCHOBE 20MOBbLX

C My.]IBTPIMGI[HﬁHBIMH MMPC3CHTAIUAMMU.

wabnonHos
Hroro no pazneny 13
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME
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8 KJIACC
HaumenoBaunue
No KomunuectBo OCHOBHBIE BUJIBI JE€ATEIHHOCTH
pasaesoB U TEM [IporpamMmmHoe coniepxanue
n/m 4acoB oOyyJaronuxcs

y4eOHOro rpeamera

Pa3zneu 1. TeopeTudeckue 0CHOBBI HHPOPMATUKH

1.1

CucTeMbl CUUCIICHUS

6

Hemno3unnoxnHbie ¥ NO3UIIUOHHbBIE
CUCTEMBI cuuciaeHus. AndaBur.
OcnoBanue. Pazpepnytas hopma
3anucu yucia. [lepeBos B 1eCATHUHYIO
CUCTEMY YKCEJI, 3alIMCAHHBIX B IPYTUX
CUCTEMaxX cuuciieHus. Pumckas
cucTeMa cuucieHud. J[Bonunas
cucreMa curcienus. [lepeBoa nenbix
yuces B npegenax ot 0 no 1024

B JIBOMYHYIO CUCTEMY CUUCIICHHS.
BoceMepuuHas cuctema CUMCICHHUS.
ITepeBoa uncen u3 BOCbMEPUIHOMN
CUCTEMBI B IBOUYHYIO U JIECITUUHYIO
CHUCTEMBI U 0OpPATHO.
[IlecTHapnaTepryHas cucTeMa
cuucienus. [lepeson uncen

13 MIECTHAATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUYHYIO

U ICCSITHYHYIO CUCTEMBI U 00paTHO.
Apudmernueckue onepanuu

B IBOMYHOMN CUCTEME CUUCIICHUS

PackpbIBaTh CMBICI U3y4aeMBbIX ITIOHATHIM.
BrIBaATE paznnuue B HO3UIMOHHBIX

Y HEITO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS.
BoIABIATH 00111€€ U pa3anyus B pa3HbIX
IIO3ULIMOHHBIX CUCTEMaX CUHUCIICHMUS.
3anuceiBath HEOobIKE (0T 0 70 1024)
LIEJIbIE YMCIIa B PA3JIMYHBIX TO3UIIMOHHBIX
CUCTEMAaX CUHCJIEHMS (IBOMYHOM,
BOCBMEPUYHOM, IIECTHAILATEPUIHON ).
CpaBHUBATH LIETIBIE YUCIIA, 3AIIUCAHHBIE

B JIBOUYHOM, BOCBMEPUYHOU

Y IIECTHAALATEPUYHON CUCTEMAX
CUHCIICHUS.

BrInonHATE onepanum cuoxxeHus

Y YMHO>XEHHS HaJ] HEOOJIbIITUMHU
JBOMYHBIMU YUCIIAMU
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1.2 | DneMeHTbI 6 Jlornyeckue BbICKa3bIBAHUA. PackpbIBaTh CMBICIT H3y4aeMbIX TOHATHUM.
MaTeMaTUYECKOU Jlornyeckue 3HaYEHUS BHICKA3bIBAHUN. | AHAJIM3UPOBATH JIOTHYECKYIO CTPYKTYPY
JIOTUKH DneMeHTapHbIE U COCTABHBIE BBICKa3bIBAaHU M.

BbICKa3bpIBaHUs. Jlornueckue onepanuu: | Mcnonb30BaTh JOTHYSCKUEC OTIEPALIHH.
«» (KOHBIOHKIIHS, JIOTHYECKOE Crtpoutb TabIUIIBI HKCTUHHOCTH
YMHOXEHUE), «UTN» (AU3BIOHKIINS, JUISL TIOTUYECKUX BBIPAXKEHUM.
JIOTUYECKOE CIIOKEHHUE), BprauciasTe MICTHHHOCTHOE 3HAYECHUE
«He» (JTOTUYECKOE OTPUIIAHUE). JIOTUYECKOTO BBIPAKEHUS.
[IpropUTET JIOTUYECKUX OINEPALIAM. 3HAKOMUTHCA C JOTMYECKUMH OCHOBaMU
Ornpenenenne UICTUHHOCTH COCTABHOTO | KOMIIBIOTEpA
BBICKA3bIBAHUS, €CJIM U3BECTHBI
3HAYEHUS] UCTUHHOCTH BXOJISIIIUX
B HET'O 3JIEMEHTAPHBIX BbICKA3bIBAHUU.
Jlornueckue Beipaxenus. [IpaBumna
3aIMCH JIOTUYECKUX BBIPAXKECHUM.
[TocTpoeHue TabIUI] ICTUHHOCTU
JIOTUYECKUX BBIPAKECHUN
Jlornueckue 351eMEHThI. 3HAKOMCTBO
C JIOTUYECKMMHU OCHOBAMH KOMIIbIOTEPA

Hroro no pazneny 12

Pa3znes 2. AaropurMbl ¥ IpOrpaMMipoOBaHHe

2.1 | UcniomauTenM 10 [Tonsarue anroput™ma. McnosHutenu PackppIBaTh CMBIC] U3yYa€MBbIX TOHSATHIA.
Y aJITOPUTMBI. aNrOpUTMOB. AJITOPUTM Kak IUIaH AHaIA3UPOBATH MpEJIaracMple
AJITOpUTMUYECKHUE YIIPaBJICHUS UCIIOJIHUTEIEM. NIOCJIEIOBATENBHOCTH KOMaH/1
KOHCTPYKIIUU CgoiicTBa asiroputma. CriocoObl 3aMMCH | HA IPEAMET HAIMYMS Y HUX TAKUX

anroputMa (CJIOBECHBIH, B BUJIE CBOWCTB aJITOPUTMA, KaK JIUCKPETHOCTb,
0JIOK-CXEMBI, POTrpamMma). JN€TEPMUHUPOBAHHOCTD, IOHSATHOCT,
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AJITOPUTMUYECKHE KOHCTPYKIIUH.
KoHcTpykuus «cienoBanue».
JIuneiinbiid anroput™M. OrpaHUYEHHOCTD
JIMHENHBIX aITOPUTMOB:
HEBO3MO>XHOCTb MPEITYCMOTPETH
3aBUCUMOCTb IIOCJIEA0BATEIILHOCTH
BBIIIOJTHAEMBIX JEHUCTBUI OT UCXOIHBIX
JNaHHbIX. KOHCTPYKIMS «BETBICHUEY:
MOJIHAS U HeTIOTHas ()OPMBI.
BrinosHeHrne 1 HEBBINOJIHEHUE
yCJ0oBHSI (MCTUHHOCTD U JIOKHOCTD
BbICKa3bIBaHUs). [IpocThie U cocTaBHbIC
ycnoBus. KOHCTpYKIIHS «IIOBTOPEHUS:
LHKJIBbI C 331aHHBIM YHCIIOM
MMOBTOPEHUH, C YCIIOBUEM BBINOJIHEHNS,
C mepeMeHHoM 1ukia. PaspaboTrka

JUTs1 hOPMAITBHOT'O HCTIOTTHUTEIS
aJITOpUTMA, IPUBOASIIETO

K TpeOyeMoMy pe3yJIbTaTy

[P KOHKPETHBIX UCXO/IHBIX JaHHBIX.
Pa3paboTka HECIOKHBIX aJITOPUTMOB

C UCIIOJIb30BAHUEM LIUKJIOB

Y BETBJICHUH IS YIIPABJICHUS
(hopMaTbHBIMU UCTIOTHUTEIISIMH,
takuMu kak Pobot, Uepemnaiiika,
UeprexHukK. BbIOIHEHNE AIITOPUTMOB
BPYYHYIO Y HA KOMITBIOTEPE.

pPEe3yJIbTaTUBHOCTH, MACCOBOCTb.
OnpenensaTh 1Mo 0JI0K-CXeMe,

JUTS pEIIEHUS KAaKOM 3aJ1aun
IIPEIHA3HAYCH JAHHBIA AJITOPUTM.
AHanM3upoBaTh U3MEHCHUE 3HAUEHU
BEJIMYMH IMPU NTOIIArOBOM BBITIOJTHEHUHU
AITrOpUTMA.

OrnpenensiTe o BEIOpAaHHOMY METOAY
pelICHUs 3aa4, KaK1e
AJTOPUTMUYECKUE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHUBATH pa3IUYHbIE aJTOPUTMBbI
pEILIEHNS OJHOU 3a/1aUH.

Co31aBaTh, BBIIOJIHATH BpYYHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
AJITOPUTMBI C UCIIOJIb30BAHUEM
[HUKJIOB Y BETBIICHUH JJIsI YIIPABJICHUSA
UCIIOJIHUTETISIMU, TAKUMH Kak Po6or,
UYepenamika, YepTeKHUK.

HcnonHATh TOTOBBIE aITOPUTMBI

[P KOHKPETHBIX UCXOIHBIX

JTAHHBIX.

CtpouTs 1151 UCTIOTHUTENS
apu(pMETHIECKUX ICUCTBUMN IIETIOUKHU
KOMaH/I, TAIOIINX TpeOyeMblIit
pe3yJbTaT MPU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.
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CHHTAKCUYECKHUE U JTIOTUUYECKHUE
omnoOku. OTKa3bl

Ilpaxmuueckue pabomul:

1. Co30anue u evinonnenue

HA KOMRblomepe HeCA0HCHbIX
AN20pPUMMO8 C UCNONb308AHUEM YUKTO8
u eemenenuil 05l YNpaeieHus
ucnoanumenamu, makumu kax Pooom,
Yepenawka, Yepmedsicnux.

2. IIpeobpa3zosanue ancopumma uz 00OHOU
Gopmbl 3anucu  opyayio.

3. Paspabomka ons ¢hopmanvrozo
UCROJIHUMENS an2opumma, npueoosiue2o
K mpebyemomy pe3yivmamy

NpU KOHKPEMHBIX UCXOOHBIX OAHHBIX.

4. «Pyunoey» ucnonuenue 2omoegvix
AneoOpUMMO8 Npu KOHKPEMHbLX UCXOOHBIX
OAHHbBIX

2.2

S3BIK
MPOTPaMMUPOBAHUS

A3pik mporpammupoBanus (Python,
C++, Ilackanb, Java, C#, llIkonbpHBIM
Anroputmuueckuit fA3pik). Cucrema
IPOrPaMMHUPOBAHHUS: PEIAKTOP TEKCTA
IpOrpaMM, TPAHCISITOP, OTIATUUK.
[lepemeHnHas: TUIl, UMs, 3HAUCHHUE.
[enplie, BelIECTBEHHBIC U CUMBOJIBLHBIC

nepemeHHbie. OnepaTrop NpucBauBaHUA.

ApudmMeTnueckrie BEIpaKEHUSI
Y MOPAJIOK UX BbluncaeHus. Onepanuu
C LEJIBIMHU YHCIIAMU: LEJTOUYHNCICHHOE

PackppIBaTh CMBIC N3y4aeMbIX IOHATHIA.
Onpenensate 1o nporpaMmme,

JUISl pELIEHUs] KaKOW 3a/1auyu OHA
IIpEeIHA3HAYCHA.

CtpouTth apuMeTndecKkue, CTpOKOBHIE,
JIOTUYECKUE BBIPAXKEHUS U BBIYUCIIATH UX
3HAYEHUS.

[IporpaMMupoOBaTh JINHENWHBIE
aJITOPUTMBI, IPEANOJIArAOIINE
BBIUUCIICHUE apU(PMETUUECKHUX,
CTPOKOBBIX U JIOTUYECKUX BBIPAXKEHUU.

35



®denepanpHas pabouast mporpamMma | Madopmarnka. 7-9 kitacchl (6a30BbIN ypOBEHB)

JEJIEHUE, OCTATOK OT JECJICHHU.
BerBnennsa. CocTaBHbIE yCIOBUS
(3amMCh TOTUYECKUX BBIPAKEHUIN
Ha U3y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxaenue

MHUHUMYMa-HH-MaKCUMYyMad U3 IBYX, TPCX

M 4eThIpex yucen. Pemenune
KBaJ[paTHOTO ypaBHEHMUsI, UMEIOIIIETO
BEIIIECTBEHHbIE KOpHH. [[nanorosas
OTJIaJIKa IPOrpamMM: MOIIArOBOE
BBITIOJIHEHUE, TPOCMOTP 3HAYEHU I
BEITUYMH, OTJIAIOYHBINA BBIBOJI, BHIOOD
TOYKHU OcTaHoOBa. L{uki ¢ ycinoBuem.
Anroput™m EBKIHIa 17151 HAXOXKACHUS
HanOOJIBLIEro O0IIEro ASIUTENS IBYX
HaTypalbHbIX yucen. Pazouenue
3aMKCH HATYPAIBHOTO YUCIIa

B ITO3ULIUOHHOUN CUCTEME

C OCHOBaHMEM, MEHBIIIUM WJIH PABHBIM
10, Ha otaenbHbIC UGPHI. [{uki

C IEPEMEHHON. AJITOPUTMBI IPOBEPKH
JETUMOCTH OJHOTO LIEJIOT0 Yncia

Ha JIPyroe, IPOBEPKH HATYPaTHLHOTO
qrciia Ha mpoctoTy.O0paboTka
CUMBOJIbHBIX JaHHBIX. CUMBOJIbHbBIE
(CTpOKOBBIE) IEPEMEHHBIE.
ITocumBoIIBHAS 0OPaOOTKA CTPOK.

Pa3pabarbeiBaTh IpOrpamMmei,
coJieprKalliie orneparop (onepaTopsl)
BETBJICHUS, B TOM YHCIIE

C UCITOJIb30BAHUEM JIOTUYECKHUX
omnepanui.

Pa3pabatbeiBaTh IpOrpamMmel,
coJieprKalliie oneparop (onepaTopsl)
IUKJIA.

BrIMONTHATE AMATOTOBYIO OTIIATKY
IPOrpaMM.

Ilpakmuueckue pabomul:

1. Ilpoepammuposarue 1uHeHvIX
ancopummos, npeonoazanujux
gbluUCTIeHUE apUuhMemuyecKux

U 102UYECKUX GbIPANCEHUL HA U3Y1AEeMOM
A3bIKE NPOCPAMMUPOBAHUS (0OHOM

uz nepeunsi: Python, C++, I[lackany,
Java, C#, llIkonvHwlii Aneopummuyeckuil
A3bik).

2. Paspabomxa npozcpamm, cooepaircauux
onepamop (onepamopbul) 8emeeHusl,

HA U3YYAeMOM SA3bIKe NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 BblUie NePeyHtsl.

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

HA U3Y4AEeMOM A3bIKE NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 BblULE NEPeUHsl
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[Togcuer 4acTOTHI MOSBIICHUS CUMBOJIA
B CTpoke. Berpoenusie GyHKIIMN
JUTs1 00pabOTKHU CTPOK

2.3 | AHaIM3 anropuTMOB 2 OrnpeneneHue BO3MOXKHBIX pe3yJIbTaTOB | PacKpbIBaTh CMBICI H3YYaE€MBIX ITOHSATHM.
paboThHI aropuT™Ma MpPU TAHHOM AHaJIU3UPOBATH TOTOBBIE aJITOPUTMBbI
MHO>KECTBE BXOJIHBIX JAHHBIX, U IPOTrpaMMBbl
OTIpeJIeIeHIE BO3MOKHBIX BXOAHBIX
JAHHBIX, TPUBOJSIIUX K JAHHOMY
pe3yJsbTary

Hroro no pazneny 21

PeszepBHOE Bpemst 1

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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9 KJIACC
HaumenoBanue
No KomuuaectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pasaesoB U TEM IIporpamMmmHoOe cosiepxaHue
n/m 4acoB oOyyJaronuxcs

y4eOHOro rpeamera

Pa3zpnea 1. llndpoBasi rpaMOTHOCTH

1.1

I'moOanbHas ceTh
WNHTepHeT u cTpaTerun
0e3011acHOro
MOBEJACHUS B HEU

3

I'noGanwhas cetb MnTepHeT. [P-aapeca
y3110B. CeTeBOoe XpaHEHUE JaHHBIX.
MeToabl HHIMBUTy aJTEHOTO

Y KOJUIEKTUBHOT'O pa3MEIICHNsS] HOBOU
unpopmaruu B Mutepuere. bonbiine
JaHHBbIC (MHTEPHET-/IaHHbIC,

B YaCTHOCTH JIaHHbBIE COLUATBHBIX
cereil). [lonstue 00 MHPpOPMALIMOHHON
0e30macHOCTH. YTPO3bl
UH(OPMAIMOHHON O€301aCHOCTH

npu paboTe B rI100anbHOM ceTh

Y METOJIbl MPOTUBOJICUCTBUS UM.
[IpaButa 6e3omacHo
ayTeHTU(PUKaIMK. 3auTa TMYHOM
unpopmaruu B lutepHere.
be3omnacHble cTpaTernu NoBeACHUS

B Uurepuere. [Ipenynpexaenue
BOBJICUCHHMSI B IECTPYKTUBHbIE

U KpUMUHAJIbHBIE OPMBI CETEBOM
AKTUBHOCTHU (KMOEPOYJUIUHT, PUILIMHT

U ipyrue Gopmsl)

PackppiBaTh CMBICH M3y4YaeMbIX IOHATHM.
AHaM3upOBaTh JOMCHHBIC UMCHA
KOMITBIOTEPOB U ajjpeca JOKyMEHTOB

B NHTEpHETE.

OnpenensaTh MUHUMAIILHOE BpeMs,
HE00X0IMMOe IS TIepeIaur H3BECTHOTO
o0beMa JTaHHBIX 10 KaHATY CBS3H

C U3BECTHBIMHU XapaKTEPUCTHUKAMM.
Pacmo3naBaTh MOTEHITHATBHBIC YTPO3bI

Y BpEJHBIC BO3JICUCTBUS, CBI3aHHBIC

¢ TH(POPMAITMOHHBIMU

Y KOMMYHUKAITMOHHBIMHU TEXHOJIOTHUSIMH,
OIICHUBATH MIPEIJIaracMbI€ Iy TH UX
YCTpaHECHHUS.

Ilpakmuueckue pabomwi:

1. Co30anue komniexcHvix
UHDOPMAYUOHHBIX 0OBEKMO8 8 8UOE 8O-
CMPpaHUy, KIYAOWUX epaduyecKue
00beKmbl, ¢ UCNONb30BAHUCM
KOHCMPYKMOpo8 (uabioHos).

2. 3Haxomcmeo ¢ Mexanuzmamu
obecneveHuss npUeamHoCcmu
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u bezonacHol pabomwl ¢ pecypcamu
cemu Unmepnem, memooamu
aymenmugpuxayuu, 8 mom ucie
NPUMEHAEMBIMU 6 CEPEUCAX 20CYCIIY2

1.2

Pabora
B HH(OPMALIUOHHOM
IIPOCTPAHCTBE

Bunsl nesarensHoctu B IHTEpHETE.
MHTEPHET-CEPBUCHIL:
KOMMYHHUKAIIHOHHBIE CEPBHUCHI
(mouToBas ciyk0a, BUIE0-KOH(PEPEHII-
CBA3b U JIPYTUE), COIPABOYHBIE CITYKObI
(KapThl, paclycaHus U IPYyTUe),
MOMCKOBBIE CITY>KOBbI, CITyKObI
OOHOBJIEHUS TPOTPAMMHOTO
oOecrieueHus 1 Jpyrue CIyKObl.
CepBuCHI TOCYAapCTBEHHBIX YCIIYT.
OO6nayHble XpaHWIUIIA JaHHBIX.
CpezncTBa COBMECTHOM pa3paboTKH
JIOKYMEHTOB (OHJIAH-0(UCHI).
[IporpammHoe obecrnieueHne Kak Beo-
CEpPBHC: OHJIAHOBBIE TEKCTOBBIC

U rpauyecKue pelakTopbl, CPe/Ibl
pa3paboTKH NporpaMm

PackppiBaTh CMBICT N3y4aeMbIX
MTOHSTH.

[IpuBOAUTE IIPUMEPBI CUTYALINM,

B KOTOPBIX TpeOyeTCs UCTIOIb30BaATh
KOMMYHHUKAIIMOHHBIE CEPBUCHI,
CIPaBOYHBIE U TIOUCKOBBIE CITYXKOBI U JIP.
OnpenensiTe KOJIMYECTBO CTPAHMII,
HaWJICHHBIX TIOMCKOBBIM CEPBEPOM

I10 3apOCaM C UCIIOIb30BaHUEM
JIOTUYECKUX OTEPALIHi.

[IpuBOIUTH IPUMEPHI YCIIYT,
JNOCTYIHBIX Ha CEpBUCAX
rOCYJIapCTBEHHBIX YCIYT.

[IpuBOAUTE IPUMEPHI OHIANHOBBIX
TEKCTOBBIX U IpaMUECKUX PEIAKTOPOB,
cpen pa3pabOTKH MPOTPaMM.
Ilpakmuueckue pabomul:

1. Ilouck unghopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNOJIb308AHUEM JIOCUYECKUX ONEPAYULL.
2. Ucnonvzosanue onnaiin-oguca

07151 pazpabomku OOKYyMeHmos

Hroro no pazneny
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Pa3znen 2. Teopernueckue 0CHOBbI HHGOPMATHKHU

2.1

MopaenupoBanue
KaK METOJ] IO3HAHUS

8

Mogenb. 3agaun, perracMblie

C TTIOMOIIBIO MOJICTTUPOBAHMUSI.
Knaccudukanuu moaenei.
MarepuanbHbie (HaTypHBIC)

U MH()OpPMAIMOHHBIE MOJENH.
HermnpepsiBHBIC U AUCKPETHBIC MOJICIIH.
Nmuranmonueie Mmosienu. Urpossie
mozenu. OleHKa aJleKBaTHOCTHA MOJIEIH
MOJIETTUPYEMOMY OOBEKTY U TEISIM
MoaenupoBaHus. TaOIuIHBIC MOICIIH.
Tabnua kak mpejcTaBlICHHE
otHomeHus. ba3bl qaHHBIX. OTOOP

B TA0JIUIIE CTPOK, YIOBJIETBOPSIOIINX
3ajanHoMYy ycnoBuio. ['pad. Bepmimna,
pebpo, myTb. OpueHTUPOBAHHbBIC

¥ HEOpUEHTHUpOBaHHBIC Tpadwl. [[mHa
(Bec) pebpa. Becoras matpuiia rpada.
JlnuHa myTH MeX Ay BepinHaMu rpada.
[Touck onTuMaILHOTO MYTH B Tpade.
HauanbHas BepiinHa (MICTOYHHUK)

Y KOHEYHasl BEpIINHA (CTOK)

B OPHMEHTHPOBAHHOM rpade.
Brruncnenue komnuecTBa myTeu

B HaNpaBJICHHOM aIlUKJINYECKOM rpade.
Hepeso. Kopens, BepinHa (y3en),
JucT, pedpo (ayra) nepesa. Beicora

PackpbIBaTh CMBICIT N3y4aeMbIX TOHATHUM.
Omnpenenars BUA HHPOPMALMOHHOM
MOJENH B 3aBUCUMOCTH OT CTOSIIEN
3a/1a4u.

AnanuzupoBath HHGOPMALIMOHHbBIE
Moenu (Tabauubl, rpadukH,
JMarpaMMbl, CXEMBbI U JIp.).
Ocy1iecTBIATh CHCTEMHBIN aHATU3
00BEKTAa, BBLACISATH CPEM €0 CBOICTB
T€ CBOMCTBA, KOTOPBIE CYIIECTBEHHbI

C TOYKH 3pEHHMSI LeJIeH MOJEIUPOBAHN.
OueHuBath aJIeKBaTHOCTh MOJIEIH
MOJIEIUPYEMOMY OOBEKTY U LEISIM
MOJEJIMPOBAHUSL.

CTpouTh 1 HHTEPIIPETUPOBATH
paznuyHble HHPOPMALIMOHHBIE MOJIENH
(TabauIBl, TUAarpaMmbl, rpadsl, 1EPEBO,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBars ¢ HOMOIIBIO
UH(POPMAITMOHHBIX MOZIeNIel OO BEKTHI

B COOTBETCTBHH C ITIOCTABJICHHOM 3a1a4€H.
N3yuaTe 3Tansl KOMIBIOTEPHOTO
MOJIETTUPOBAHUSI.

PaboTtaTh ¢ rOTOBBIMH KOMIIBIOTEPHBIMU
MOJIETISIMU U3 PA3JIMYHBIX TPEAMETHBIX
oOracTeu.
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nepesa. [lognepeso. [Ipumepsl
UCITOJIb30BaHus iepeBbeB. [lepedop
BAPUAHTOB C MOMOIIBIO JEPEBA.
IloHsaTne MaTeMaTHueCKON MOJICIIH.
3agauu, penaeMbie ¢ MOMOIIBIO
MaTeMaTU4eCKOro (KOMITbIOTEPHOTO)
MozenupoBanus. OTauyue
MaTeMaTUYECKOW MOJIENIA OT HATYPHOU
MOJEJH U OT CIIOBECHOTO
(JIuTepaTypHOTO) OMUCAHUS 00BEKTA.
Drarbl KOMIBIOTEPHOTO
MOJICIMPOBAHUS: IOCTAHOBKA 3aa4H,
MOCTPOCHUE MaTEeMaTUYECKOW MOJIEIIH,
mporpaMMHasi peaau3aius,
TECTUPOBAHUE, TPOBEICHUE
KOMITBIOTEPHOI0 SKCIIEPUMEHTA, aHAJIN3
€ro pe3yJbTaTOB, YTOUYHEHNUE MOJIEIN

Ilpakmuueckue padomuwi:

1. Coz0anue oonomabauynol 6basol
oannwix. Ilouck oannwlx 6 20moeoil base.
2. Paboma ¢ comosvimu
KOMNbIOMEPHbIMU MOOETISMU

U3 PaA3IUYHbIX NPeOMemublx ooracmei.

3. Ilpoepammuas peanuzayus
NPOCMeuuux Mamemamuyeckux mooeseu

Hroro 1o pazueiny

8

Pa3nen 3. AroputMsbl M IPOrpaMMHUPOBaHHUE

3.1 | Pa3pabotka
aNrOPUTMOB
U TIPOrpaMM

6

Pa30Ounenue 3agauu Ha noA3anadu.
CocraBneHue anropuTMOB U IPOrpaMM
C ACIIOJIb30BAaHNEM BETBJIICHUH, LINKIIOB
Y BCIIOMOTaTEIbHBIX aITOPUTMOB

JUISl yIPABJIEHUS UCTIOJHUTENIEM
Po0oT nnu 1pyrumMu MCIIOJIHUTENSIMU,
TakuMu Kak Yepenamika, Uepre:xkHUK
U 1pyrumu. TaGnuyHble BETUYHUHBI

PackppiBaTh CMBICH U3yYaeMBbIX TOHATHUM.
Pa3pabateiBaTh nporpamMmsl

11 00pabOTKH OTHOMEPHOTO MacCHBa
LEJIBIX YHUCETT.

Ocy1ecTBisITh pa30ueHne UCXOAHON
3a/layy Ha MoJ3a/1a4u.

Pa3pabatbIBaTh nporpammel,
cojiepkaiiue noamnporpammy(bi).
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(maccuBbl). OJTHOMEPHBIE MACCHBBI.
CocraBneHue 1 OTIaJKa Mporpamm,
peaNn3yIOUIUX TUIIOBBIE aJITOPUTMBI
00pabOTKH OJJHOMEPHBIX YHCIOBBIX
MAacCHBOB, Ha OJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, llIkonbHBII
ANTOpUTMUYECKUN SI3BIK):
3aMoJTHEHUE YHCIOBOTO MACCHBA
CITy4aiiHBIMH YHCIIAMHU, B COOTBETCTBHH
¢ ¢hopMyJI0ii UK TIyTEM BBOJIA YHUCE,
HaXO0XKJIEHUE CYyMMBI 3JICMEHTOB
MacCHUBa, JTUHEHHBIN MOUCK 3aJaHHOTO
3HAYCHUS B MAaCCHUBE, TIOJICYET
AJIEMEHTOB MacCHBa,
yIOBIIETBOPSIONIUX 3aJaHHOMY
YCIIOBUIO, HAXOXKICHUE
MUHUMAJILHOTO (MaKCHUMAaJIbHOTO)
anemeHTa MaccuBa. CopTUpoBKa
maccuBa. OOpaboTKa MOTOKA JJAHHBIX:
BBIYHCIICHUE KOJUYECTBA, CYMMBI,
CpemHero apu(MeTHIeCcKoro,
MUHHUMAJILHOTO ¥ MaKCHMAaJIBHOTO
3HAYCHUS DJIEMEHTOB
MIOCTIEIOBATEIHHOCTH,
yIOBJIETBOPSIONINX 33JAHHOMY
YCIIOBHUIO

Ilpaxkmuueckue padomowi:

1. Cocmaenenue npoecpamm

C UCNONIL30BAHUEM BCNOMO2AMENLHBIX
aneopummo8 0Jis ynpasieHus
ucnonHumenamu, makumu kaxk Pooom,
Yepenawka, Yepmeosicnux.

2. Cocmasnenue u omiaoka npocpamm,
Peanuzyrouux munogvle aicopummuol
00pabomru 0OHOMEPHBIX YUCTIOBLLX
MACCcu8o8, Ha OOHOM U3 A3bIKOB
npoepammuposanus (Python, C++,
Ilackanw, Java, C#, [lIkonvusii
Aneopummuueckuti A3v1K)
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3.2 | Yopasnenue 2 VYmpasnenue. Curnan. OOpaTHasi CBsi3b. | PackpbIiBaTh CMBICT U3y4aeMbIX TTOHSTHIA.
[TonmyyeHue cUrHagIoB OT HUPPOBBIX AHanu3upoBaTh OTHOLIEHUS B dKUBOU
JATYUKOB (KacaHUsl, PACCTOSHUSA, CBETA, | MPUPOJIE, TEXHUYECKUX U COLIMATIbHBIX
3ByKa U pyroro). [Ipumepsr (mKoma, cemMbs U Ap.) CUCTEMAX
UCIIOJIb30BaHUS IPUHIMIIA OOpaTHOU C MO3UIINI YIIpaBJICHUS.
CBSI3U B CUCTEMAaXx yNpaBJICHUs N3yuaTe npumepsl poOOTU3UPOBAHHBIX
TEXHUYECKUMHU YCTPOUCTBAMU CUCTEM.
C MIOMOIIBIO TaTYUKOB, B TOM YHUCIIE Ilpakmuueckue pabomel:
B poboToTexHuke. [Ipumepsl 1. 3naxkomemeo c yuebHou cpedou
POOOTU3UPOBAHHBIX CHCTEM (CUCTEMA | paA3pabOmKu NPOSPamMM ynpaeieHus
yIPAaBIICHUS IBI>KEHUEM OBUICYYUMUCSE POOOMAMU
B TPAHCIOPTHOM cHCTEME, CBapOYHast
JIMHUS aBTO3aBOJIA,
ABTOMATU3UPOBAHHOE YIIPaBJICHUE
OTOIUICHUS IOMa, aBTOHOMHAsI CUCTEMA
yIpaBJI€HUs TPAHCIIOPTHBIM CPEACTBOM
U JIPyTU€ CUCTEMBI)

Htoro no pazaeny 8

Pa3nen 4. UndopManmoHHbIE TEXHOJIOTHH

4.1 | DnekTpoHHbIE 10 [TonsiTne 00 PMEKTPOHHBIX TAOIUIIAX. PackpsiBaTh CMBICT H3y4aeMbIX

TaOJIULIBI THMbI TaHHBIX B TYEUKAX AJICKTPOHHOM | TTIOHATHH.

Tabnuubl. PegaktupoBanue AHaIM3UPOBATH MOJIB30BATEIBCKUN
U popMaTupoBaHUE TAOJIHII. UHTEpPENc TPUMEHIEMOTO
Bcerpoennbie GyHKINHU 1715 TOMCKA IPOrpaMMHOTO CpeACTBa B padboTe
MaKCUMyMa, MUHUMYMa, CyMMbI C DJIEKTPOHHBIMU TaOJIULAMHU.
U CpEeHET0 apru(PMETHIECKOTO. Onpenensate yciaoBUsi U BO3MOKHOCTH
CopTupoBKa JaHHBIX B BBIIEIEHHOM IPUMEHEHUS MPOTPAMMHOI0 CPECTBA
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nuanasone. [loctpoenue auarpamm
(rucTorpaMMma, KpyroBas Juarpamma,
ToYeYHas Auarpamma). Beibop turma
muarpammel. [Ipeo6pazoBanue hopmyn
npu KonmupoBaHuu. OTHOCUTEIIbHAS,
a0COJIOTHAS U CMEIIIaHHAs apecarus.
Y c10BHBIC BBIYMCIICHUS B JIEKTPOHHBIX
tabmuiax. CyMMUpOBaHUE U TMOJCYET
3HAYCHU, OTBEYAIOIIUX 32 JAHHOMY
ycioButo. O0paboTka 00IBIINX
HaO0OpoB AaHHBIX. YucneHnHoe
MOJICIIUPOBAHUE B DIEKTPOHHBIX
TadJIMIax

JUTSI pEIICHHSI TUTIOBBIX 3a71a4 B paboTe

C DJIEKTPOHHBIMH TaOJIUIIAMHU.
BrIBIISTE 0011ICE M pa3Iuyus B pa3HbIX
IPOTrPAMMHBIX TTPOTYKTaX,
peIHAa3HAYCHHBIX JIJISI PEIICHUSI OJTHOTO
KJ1acca (pa3HbIX KJIACCOB) 3a7a4 B paboTe
C DJIEKTPOHHBIMH TaOJIUIIAMHU.
PenaktupoBats u popMaTUpOBaThH
AJIEKTPOHHBIE TAOJIUIIBI.
AHanM3upOBaTh U BU3YATU3UPOBATH
JAHHBIE B 3JIEKTPOHHBIX TaOJIUIIAX.
BBITTOTHATE B 3JIEKTPOHHBIX TaOJIHIIAX
pacyeThl 110 BBOJIUMBIM IT0JIH30BaTEIEM
dbopmyIiaM ¢ UCII0JIb30BAHHEM
BCTPOCHHBIX (PYHKIUH.

Ocy1ecTBISTh YACTEHHOE
MOJICITUPOBAHUE B IPOCTHIX 3a/1a4ax

U3 Pa3JIMYHBIX MPEIMETHBIX 00JIACTEH.
Ilpakmuueckue pabomui:

1. B00 oanuwix u popmyn, opopmienue
maobauywi.

2. Copmupoexa u punempayusi OaHHbIX
8 2JIeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 2JIeKMPOHHLIX MAOIUYAX.

4. Bvinonnenue pacuemos no 6600UMbIM
nov308amenem hopmynam
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C UCNONIL308AHUEM BCMPOECHHBIX
@dyHKyuil.

5. Obpabomxa bonvuiux Habopos
OQHHUIX.

6. HYucnennoe mooenupoganue

8 9NeKMPOHHBIX MAOIUYAX

4.2 | UadopmaimoHHbIC 1 Ponbs nHpOpMaIIMOHHBIX TEXHOIOTUH PackpbIBaTh CMBICIT N3y4aeMBbIX IOHATUH.
TEXHOJIOTHH B pa3BUTHH SKOHOMHUKHU MHpa, CTpanbl, | O0cyXaaTh poiib HHPOPMALMOHHBIX
B COBPEMEHHOM peruoHa. OTKpbIThIe 00pa3oBaTebHbIC | TEXHOJOIMH B COBPEMEHHOM MHPE.
o01iecTBe pecypcsl. [Ipodeccun, cBsa3aHHbIe OO0cyx/1aTh 3HAYCHUE OTKPBITHIX
¢ MHPOPMATHKOM 00pa3oBaTeIbHBIX PECYPCOB
1 TH(POPMAITMOHHBIMY TEXHOJIOTUSMH: | U BO3MOXKHOCTH MX HCIIOJIb30BAHUA.
BeO-1M3aliHep, MPOTPAMMUCT, AHanmu3upoBaTh ITU(POBHIC HABBIKH,
pa3paboTUYNK MOOMJIBHBIX MPUIOKECHHM, | KOTOPBIMHU JIOJKEH 00J1a1aTh BBITYCKHUK
TECTUPOBIIUK, APXUTEKTOP IIKOJIBL.
IPOrpaMMHOTro o0ecreyeHus, Nzygats npodeccun, CBI3aHHBIC
CHEIUATHCT 10 aHAIU3Y JTaHHBIX, ¢ uH(opMaTUKON U UHPOPMALIMOHHBIMU
CUCTEMHBIN aIMUHUCTPATOP TEXHOJIOTHSIMH.

Ilpakmuueckue pabomuwi:
1. Co30anue npesenmayuu
o npogeccusx, ceazannvix ¢ UKT

Hroro no pazgeny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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HEPEYEHDb (KOAU®UKATOP) PACITPEJAEJIEHHBIX 110 KIACCAM
MMPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBLHOM NPOI'PAMMbBI OCHOBHOT'O
OBILIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUSA

1HO UHO®OPMATHUKE

B denepanbHbIX U peruoHaNbHBIX MPOIEAYypaxX OIEHKH KadecTBa 0Opa30oBaHUS
UCIIONb3YyeTCsl TepedeHb (KoaudukaTop) pacupenesieHHbIX M0 Kjaccam IPOBEPSEMbIX
TpeOOBaHUM K pe3yjbTaTaM OCBOSHUSI OCHOBHOW 0Opa3oBaTeIbHOM MpOrpaMMBbl
OCHOBHOT'0 00111eT0 00pa30BaHus U AIEMEHTOB COJAEPKaHUS 10 HH(DOPMATHKE.

7 KIIACC

IIpoBepsieMble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMblI

Kon [IpoBepsieMble peAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOU
IPOBEPSIEMOTO o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs
pe3yJbrara
1 [To Teme «IludpoBas rpaMOTHOCTHY»
1.1 [losicHaTh Ha TpuUMepax CMBICH  TMOHATUH  «UH(OpMaLUs,
«MH(QOPMAIIMOHHBIN  TIporeccy,  «oOpaboTka  MHGOPMAIUNY,

«xpaHeHue nHpopmaIumy, «repeaada nHHOpMaIum»

1.2 [IprBOINTH IPUMEPHI COBPEMEHHBIX YCTPOUCTB XPAHEHHUS U IIEpEIadn
nH(pOpMalluU, CPAaBHUBATh UX KOJMUYECTBEHHBIC XapaKTEPUCTUKU

1.3 [lomyyaTh ¥ UCHOJNIB30BaTh HMHPOPMALMIO O XapaKTEPUCTUKAX
[EPCOHAJIBHOTO KOMITBIOTEPA U €r0 OCHOBHBIX JIEMEHTax (IIpoLeccop,
OlepaTUBHAs MAMSTh, JOJITOBPEMEHHAS MaMsATh, YCTPOICTBA BBOAA —
BBIBOJIA)

1.4 CoOOTHOCUTH XapaKTepUCTUKUA KOMIIBIOTEPA C 3aJ]a4aMu, PEIIaeMbIMU
C €ro IOMOUIBIO

1.5 OpueHTHUPOBATHCA B UEPAPXUUECKON CTPYKType (pailioBol cHCTEMBI
(3anuchIBaTh MOJHOE M4 (haiina (kaTaora), IyTh K (paitiy (karanory)
0 WMEIIIEMYCS ONHUCaHUI0 (HaIOBOM CTPYKTYphl HEKOTOPOTO
MH()OPMATMOHHOTO HOCUTETIS)

1.6 PaGotath ¢ (aitioBOM cHUCTEMON TEPCOHATBLHOTO KOMITBIOTEpPA
C UCTIOJIb30BaHKEM TparuecKoro nHTepdeiica: co3naBarh (KOMMPOBATh,
nepeMeniaTh, MEePEeMMEHOBBIBATh, YAAJIATh U apXUBUPOBATH (aiibl
Y KaTaJIOTH, UCTIOJb30BaTh aHTUBUPYCHYIO TPOTPAMMY )
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1.7 Uckate unpopmanuo B MHTepHeTe (B TOM YHCIE MO KIHOYEBHIM
CJIOBaM, MO HM300paKEHUIO), KPUTUYECKH OTHOCUTHCS K HAWICHHOU
nH(pOpMaIMK, OCO3HABATh OMACHOCTh JJIS JIMYHOCTH W OOIlecTBa
pacnpocTpaHEHUsi BpPEJOHOCHOM uWHGOpPMAIMU, B TOM YHCIE
AKCTPEMHUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa

1.8 I[ToHUMaTh CTPYKTYPY aJIpECOB BEO-PECypCoOB
1.9 Hcnonb30BaTh COBpEeMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAITUH
1.10 CobOmonate TpeOoBaHUsT 0€30MacHOM SKCIUTyaTallid TEXHUYECKUX

CpeACTB HMH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coOMI0AaTh CETEBOM 3TUKET, 0a30BbIE HOPMbI HHPOPMAIIMOHHOMN 3TUKH
M TpaBa MpU paboTe ¢ NPUIOKEHUSIMH Ha JIOOBIX YCTpOMCTBax
u B HutepHere, BpIOMpaTh Oe€30macHbIE CTPAaTErMH IOBEACHUS B
ceTH

I.11 [TpumensTh MeTO/bI MPOQPHUIAKTUKN HETATUBHOTO BIUSHUS CPEICTB
MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI Ha 3710pOBbE
II0JIB30BATENISA

2 ITo Teme «TeopeTnieckrne 0CHOBBI HH(POPMATHKI

2.1 KoaupoBaTe 1 J1ekoAMpOBaTh COOOLIEHMS 10 33JaHHBIM IpaBUIIaM,
JEMOHCTPHUPOBATh NOHUMAHUE OCHOBHBIX IPHUHIMIIOB KOAUPOBAHHUS
MH(pOpMALIUY PA3IUYHONU NPUPOIBI (TEKCTOBOM, TpaduuecKoi, ayIuo-)

2.2 CpaBHUBaTh JUIMHBI COOOIIEHMM, 3alMUCAaHHBIX B  Pa3IUYHBIX
andaBuTaxX, ONICPUPOBATH CIUHHUIIAMU U3MEPECHHS HH(POPMAITMOHHOTO
o0beMa U CKOPOCTH Iepeaadyn JaHHbIX

2.3 OneHuBaTh M CpaBHUBATh pa3Mephl TEKCTOBBIX, TpadUUICCKUX,
3BYKOBBIX (haiisioB U BUcO]ailioB

3 ITo Teme «MHpOpMaLIMOHHBIE TEXHOJIOTHI
3.1 [IpencraBiasiTh  pe3ysibTaThl  CBOEM  JEATENIBHOCTM B BUJE
CTPYKTYpPHUPOBAHHBIX WILTIOCTPUPOBAHHBIX JTOKYMEHTOB,

MYJIbTUMEAUWHBIX TTPE3CHTALNN

IIpoBepsieMble 3J1eMEHTHI COIePsKAHUSA

Kon [IpoBepsieMblii 3JIEMEHT COJICPKAHUS
1 [{uppoBas rpaMOTHOCTH
1.1 KomMmmbroTep — yHHBEpCAIbHOE BHIYUCIUTEIBLHOE YCTPOUCTBO, paboTarolee
o mnporpamMme. TuIbl KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEDHI,
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BCTPOCHHBIE KOMIIBIOTEPHI, CyNepKOMIbIOTEphl. MOOUIIbHBIE YCTPONCTBA.
TexHrka 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTBI KOMIIbBIOTEpAa M HUX HaszHaudeHue. IIpomeccop.
OneparvBHass U OJTOBPEMEHHAs MAMSATh. Y CTPOMCTBA BBOAA M BBIBOJA.
CeHcopHbId  BBOJI, JAaTYUKM  MOOWJIBHBIX  YCTPOMCTB,  CpEACTBa
OMoMeTpUYeCKOr ayTeHTU(PUKAITUN

1.3

Hcropust pa3BuUTUS KOMIIBIOTEPOB M MPOTPAMMHOIO  OOECIICUEHHS.
[lokonenust  kommnbioTepoB.  COBpEMEHHBIE  TEHACHIMUM  Pa3BUTHUS
koMmnboTepoB.  CynepkomnbroTepsl.  [lapamienbHble  BBIYMCIEHUS.
[lepconanpHbiii KoMIbIOTEp. [Ipolieccop U ero xapakTepucTUKU (TaKTOBas
4acToTa, pa3psAHOCTh). OmnepaTtuBHas NaMsTh. [[onroBpeMeHHass MaMsATh.
VYerpoiictBa BBoMa U BbIBojga. OO0bEM XpaHMMBIX JaHHBIX (OTMepaTUBHAs
MaMsATh KOMIIBIOTEPA, KECTKUWA JHUCK W TBEPAOTEIbHBIA HAKOIMUTEND,
MOCTOSTHHASI TaMsITh cMapTdOHa) U CKOPOCTh IOCTYyTA JIJIsl Pa3TUYHBIX BUIOB
HOCUTEJIEU

1.4

[Iporpammuoe oOecrieueHue KommbioTepa. [IpukiagHoe mporpamMMmHOe
obecnieuenue. CucrteMHoe mnporpamMmmHoe  obOecrieueHue. CHCTEMBI
nporpamMmmupoBanus. [IpaBoBast oxpaHa mporpamMm U JIaHHBIX. becruiaTHbie u
YCIIOBHO-0€ecTuIaTHbIe porpaMMbl. CBOOOTHOE TPOTrPaMMHOE 00ECTICUCHHE

1.5

@aitnel w  manku  (katanoru). Tumsl daitnoB. CaoiicTBa  (haiiyos.
XapaktepHble pa3Mepbl (aillioB pa3IMYHBIX THUIIOB (CTpaHUIIA TEKCTA,
AJIGKTpOHHAss  KHHUTa, (QoTtorpadus, 3amuch IECHW, BHJICOKIIUII,
MOJIHOMETPAXKHBINA (DUITEM)

1.6

[TpuHumnel mocTpoeHus ¢ainoBbix cucteM. [lomHoe nms ¢aiina (manku,
karanora). [lyts k ¢aiiny (nmamnke, kKaTajuory)

1.7

daiinoBeiii MeHemkep. Pabora c¢ daiimamu u mankamu (KaTaJdoraMH):
CO3/laHue, KOIMPOBAaHUE, IEpEMEIleHUE, MEePEeUMEHOBAHWE M YJaJCHUE
¢aiinoB u namnok (kartaynoros). [louck ¢ainoB cpeacTBaMu ONepaliMOHHON
CHCTEMBI

1.8

ApXI/IBaHI/I}I JaHHBIX. Hcnonp3oBaHue IIporpaMm-apXmuBaToOpOB

1.9

KommbroTepHbie BUPYCHI U APYTHE BPEIOHOCHBIE TpOorpaMmbl. [Iporpammer
JUTSL 3aIUTHI OT BUPYCOB

1.10

O0benunenne kommnbioTepoB B ceTh. Cerb WHTepHET. Beb-cTpanuna, Beo-
caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie CUCTEMBI.
[Touck wHbOpMaMK TIO KIIOUEBBIM CIIOBaM M 10 H300paKEHHIO.
JloctoBepHOCTh MHGOPMALIHMH, TOTYyYeHHON U3 MHTepHeTa

1.11

COBpCMGHHBI@ CCPBHUCHI I/IHTepHeT-KOMMYHI/IKaHI/Iﬁ
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1.12

CereBoil ATUKET, 0a30BbIE HOPMBI WH(POPMAIIMOHHOW JTHUKM M TIpaBa
npu pabore B cetu HWHrepHer. Crpareruum 0€30MacHOTO IOBEJACHUS B
HNurepuere

Teopernyeckre 0OCHOBbI HHPOPMATUKU

2.1

Wudpopmanuss — OAHO U3 OCHOBHBIX IOHSATHM COBPEMEHHOM HayKH.
Wudopmanuss Kak cBelIeHUs, MpeAHA3HAUYCHHbIE [UIsI  BOCHPHSITHS
4YeJIOBEKOM, U MH(OpMaIus KaK JaHHbIE, KOTOPbIE MOTYyT ObITh 00pabOTaHbI
aBTOMATU3UPOBAHHOM CUCTEMOU

2.2

JIMCKpEeTHOCTh JaHHBIX. BO3MOXXHOCTh OMMCaHUS HEMPEPBHIBHBIX O0OBEKTOB
U TIPOIECCOB C IIOMOIIBIO JUCKPETHBIX JaHHBIX. MH(popMamumoHHbIE
MPOIIECChI — TMPOIECCHI, CBS3aHHBIC C XpaHEHUWEM, MPeoOpa3OBaHUEM U
repeaayeii JaHHbIX

23

CumBon. Andasut. MomHocts andaBura. PazHooOpasue  S3bIKOB
u andasutoB. EcrecTBeHHbIEe W (pOpManbHbIE S3bIKA. AJ(AaBUT TEKCTOB
Ha pyccKoM si3bike. JIBonunbi andaBut. KonruecTBO BCEBO3ZMOXKHBIX CIIOB
(K0mOBBIX KOMOWHAIWi) (DUKCUPOBAHHOW IJIMHBI B JBOMYHOM ayipaBuUTE.
[IpeobpazoBanue 1000T0 ajiaBuTa K JBOUYHOMY. KOJTHYECTBO pa3IMuHbBIX
CJI0B (PMKCHPOBAHHOM JJIMHBI B al(aBUTE ONPEIEICHHON MOLTHOCTH

24

KomupoBanue CHMMBOJIOB OAHOTO aji(paBUTa C TIOMOIIBIO KOJOBBIX CIIOB
B IpyroMm andaBuTe, KOJIOBas TaOJIHIIA, TIEKOJUPOBAHKE

2.5

JBonunbiii kox. IlpencraBineHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B JIBOUYHOM ajihaBUTe

2.6

NudopmarinonHeiii 00beM JaHHBIX. bBUT — MUHHMManbHAs €IUHUIIA
KOJIM4ecTBa MH(pOpMAIUK — NBOWYHBIN pa3psi. baiit, kuinobaiT, merabaiur,
rurabanT

2.7

CkopocTh mepefauv NaHHbIX. EJUHMIBI CKOPOCTH TEpenadyd JaHHBIX.
HckaxeHnne nHGOPMAIIN MIPHU TIepeade

2.8

KomupoBanne TekcTtoB. PaBHOMepHbIi konx. HepaBHOMEpHBI KOZ.
KomupoBka ASCII. BocbmubOutHble koaupoBkH. IIoHSATHE O KOIHMPOBKAX
UNICODE. [lekonupoBaHue cOOOIICHUM C UCTIOJIb30BAHUEM PAaBHOMEPHOTO
¥ HEpaBHOMEPHOTO Koja. MHbopmanmonHbiii 00beM TeKCTa

29

OO6mee npencraBieHue O HU(PPOBOM MPEACTABICHUHM ayIHOBHU3YaJIbHbBIX
U IpYTuX HENpepbIBHBIX AaHHbIX. KogupoBanue nsera. L{BeToBbIe MOIEN.
Mogens RGB. I'ny6una konupoBanus. [1amutpa

2.10

PactpoBoe u BekTOpHOE mpeacTaBieHre n3oopaxkenuid. [lukcens. Ouenka
uH(OpPMAITMOHHOTO O0BbemMa Tpaduueckux [aHHBIX [JII PAcTPOBOTO
HU300paKEeHUS
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2.11

KonupoBanue 3Byka. Pa3zpsaHocTs u yacToTa nuckpetusanuu. KonnuecTso
KaHanoB 3anucu. OIEeHKa KOJIMYECTBEHHBIX IapaMETpPOB, CBA3aHHBIX
C MPEJCTAaBICHUEM U XpPaHEHHUEM 3BYKOBBIX (DailsIOB

NudopmanmoHHbie TEXHOIOTUN

3.1

TexcToBBIC TOKYMEHTHI U MX CTPYKTYPHBIC 3JIECMEHTHI (CTpaHHIla, ad3ail,
CTpOKa, CJIOBO, CUMBOJI)

3.2

TexkcToBbIf mpoleccop — MHCTPYMEHT CO3JAaHUs, PENAKTUPOBAHUS
u popmarrpoBanusa TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue texcra. CoiictBa cumBosioB. pudt. Tumsl mpudron
(pyOJsieHble, ¢ 3aceykamu, MOHOIIMpUHHBIE). [lomyXupHOE M KypCUBHOE
HauepTaHue. CBoiicTBa ab3aleB: IpaHULbl, ab3alHbIA OTCTYI, UHTEpBAJ,
BbIpaBHUBaHue. CtuiieBoe (hopMaTUpOBaHUE

3.4

CrpykrypupoBanue HWHGOpPMAIIMA C TIOMOIIbIO CHHCKOB W  TaOJMII.
MHuoroypoBHeBbI€ ciUCKH. J[JoOaBneHre TaOIUIl B TEKCTOBBIC JOKYMEHTHI

3.5

BcraBka n300pakeHHil B TEKCTOBBIE JOKYMEHTBI. O0TeKaHue N300paKeHNi
TEeKCTOM. BKiItoueHne B TEKCTOBBINA JOKYMEHT AUarpaMm u Gopmyii

3.6

[TapameTpsl cTpaHuUIel, HymMepalusi crtpaHull. JloOaBieHuE B JOKYMEHT
KOJIOHTHUTYJIOB, CCBUIOK

3.7

[IpoBepka mnpaBonucanus. PaccraHoBka mepeHOCOB. [010COBOK BBOJX
TekcTta. OnThdeckoe pacro3HaBaHue TeKcTa. KoMIBbIOTEpHBIN MEepeBO.
Hcnonp3oBanue cepBucoB ceTu MHTEpHET 115t 00paboTKM TeKCTa

3.8

3HaKOMCTBO ¢ rpaduyeckuMu pegakTopamu. PacTpoBble pUCYHKH.
Hcnonb3oBanue rpadguyeckiux NpUMHUTHBOB

3.9

Onepar  peTaKTUPOBAHUSA TpaPUIECKUX OOBEKTOB, B TOM YHCIE
mdpoBeIXx  ¢oTorpadmii: HU3MEHEHHE pa3Mmepa, o00pe3ka, IOBOpPOT,
oTpakeHue, pabotra ¢ oOjacTsaMu (BbIJEICHUE, KONMWPOBAHUE, 3aJIUBKa
I[BETOM ), KOPPEKIIUS IIBETA, SPKOCTU U KOHTPACTHOCTHU

3.10

Bektopnast rtpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH
CpelICTBAMH TEKCTOBOI'O IIPOLIECCOPA MU IPYTUX MTPOrpamMm (MPUI0KEHUN).
JloOaBiieHHE BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[ToaroroBka MynbTUMEANIHBIX pe3eHTanuil. Cnaiin. JlobaBnenue Ha ciai
TeKCTa U n3o0paxeHuil. Pabora ¢ HECKONBKUMU ClaiigaMu

3.12

JobGaBnenre Ha  crnaij]  ayJAMOBU3yaJIbHBIX  JaHHBIX. AHUMAaIUS.
['unepccpuiku
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8 KVIACC
IIpoBepsieMble TPeOGOBaHUS K Pe3yJibTaTaM OCBOCHUS OCHOBHOI1 00pa3oBaTeIbHOI
NMPorpamMmblI
Kon IIpoBepsieMble peAMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHOU
IPOBEPSIEMOTO o0pa3zoBaTeIbpHON MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs
pe3yJibrara
1 ITo Teme «TeopeTndeckue OCHOBBI HHPOPMATHKIY
1.1 [TosicHaTh HA TpuUMEpax pazdyusi MEXAy MO3ULIHUOHHBIMU
Y HEMO3UIIMOHHBIMHU CUCTEMaMHM CUUCIICHUS
1.2 3anuceiBaTh U CcpaBHUBATh 1eible unciia oT 0 go 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHUCTEMaxX CyucleHus (¢ ocHoBaHusamu 2, 8, 16),
BBITIOJIHATH apu(METUUECKHE OTnlepaIiiy HaJl HUMH
1.3 PackpeiBaTh CMBICT TIOHSATUM  «BBICKA3bIBAHUEY», <«JIOTHYECKAs
omnepaus», «JIOrM4eCKOe BBIPAKEHUE»
1.4 3anuchiBaTh ~ JIOTMYECKHE  BBIPAKEHUS  C  HUCIOJIb30BAHUEM
TU3BIOHKITMY, KOHBIOHKIIMA W OTPUIIAHUS, OMPEACNISATh UCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM, €CIM M3BECTHBI 3HAYEHUS WCTUHHOCTH
BXOJSIIMX B HEro MEPEeMEHHBIX, CTPOUTH TaOJIUIBI WCTUHHOCTH
JUIS JIOTUYECKUX BBIPAKECHUHN
2 ITo Teme «ANTOpUTMBI M IPOIPAMMHUPOBAHKUE)
2.1 PackpbiBaThb  CMBICII  MOHSATHM  «UCIHOJHHUTENL»,  «AITOPUTMY,
«mporpaMMay, TOHUMAs pa3HUILy MEXKIYy YINOTpeOJeHUEeM 3THUX
TEPMHUHOB B OOBIJICHHOW PEYH U B UHPOPMATHUKE
2.2 OnuceIBaTh JIFOPUTM PEIIEHUsS 3aJa4M Pa3Iu4yHbIMU CIOCOOaMH,
B TOM YHCJIE B BUJIE OJIOK-CXEMBI
23 CocTaBiiTh, BBINOJHATh BPYUHYIO U Ha KOMIIBIOTEPE HECIIOXHBIE
AJITOPUTMBI C UCIIOJIB30BAaHUEM BETBICHHUU U IIUKIIOB VISl YIIPABICHUS
WCTIOJTHUTEIIAMU
24 HUcnonb30BaTh KOHCTAHTBI W MEPEMEHHBIE PA3JIUYHBIX TUIIOB
(4MCIIOBBIX, JIOTUYECKUX, CHMBOJIbHBIX), @ TaKXKE COAECpXKallhe HUX
BBIPAKEHUS, HCIIOJIB30BATh ONEPATOP MPUCBANBAHUS
2.5 Hcnonb3oBaTh mpu pa3zpaboTKe MpOrpaMM JIOTHUYECKHUE 3HAYCHUS,
oTepaluy U BhIpaKEHUs C HUMU
2.6 AHaIA3UPOBATh MPEJIOKECHHBIE  ANTOPUTMBL, B TOM  YHUCIE

ONPENENATh, KAKUE PE3YJIbTAThl BO3MOKHBI IPH 38JAHHOM MHOKECTBE
UCXOJIHBIX 3HAYCHUH
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2.7

Co3gaBaTh M OTJIAXKHUBATH MPOTPAMMBI HA OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, [lIkombHbII
ANTOpUTMUYECKHN S3BIK), pEeaM3yIONIUNE HECIOKHbBIE aJTOPUTMBbI
00pabOTKM  YHUCJIOBBIX JIAaHHBIX C  HMCIOJIb30BAaHUEM  ITMKJIOB
U BETBJICHUM, B TOM YHUCIE PEATU3YIOIIHE MPOBEPKY AECIHUMOCTH
OJIHOTO ILEJOr0 4Yucia Ha APYroe, MpPOBEPKY HATypalbHOTO YHUCIA

Ha MPOCTOTY, BbICNIEHUS IU(]p U3 HATYPAIBHOTO YUCIa

HpOBepﬂeMLIe IJIEMEHTBI COACPKaAaHUSA

Kon [IpoBepsieMblii 3IEMEHT COJICPKAHUS
1 TeopeTudeckre 0CHOBBI MH(POPMATUKH

1.1 Hemno3uinmonuble W TO3WUIMOHHBICE CHUCTEMBI CcuuciieHus. AJdaBur.
OcHoBanue. PazBepuytas popma 3anucu uucia. [lepeBon B AeCATUUHYIO
CUCTEMY YHCEJ, 3alMUCAaHHBIX B IPYTUX CUCTEMaX CUUCIICHUS

1.2 PumMckas cucrtemMa cuucieHust

1.3 JBonuHas cucteMa cuuciienus. [lepeBoa uensix umcen B mpeaenax ot 0
no 1024 B pABOMYHYHO cCUCTEMY CcuUHcCieHUs. BocbMmepuuHas cuctema
cuucinenus. IlepeBon uyucen W3 BOCBMEPUYHON CHUCTEMBI B JIBOMYHYIO
U JCCATUYHYIO cucTeMbl u oOpatHo. IllecTHamnarepuuyHas cucrema
cuucnenus. [lepeBoj uncen U3 MECTHAAATEPUYHON CUCTEMBI B IBOUYHYIO,
BOCBMEPHUYHYIO U JICCATUYHYIO CUCTEMBI K OOpaTHO

1.4 Apudmerrnueckue orepaiuy B IBOUYHONH CUCTEME CUUCIICHUS

1.5 Jlorndyeckne BbICKa3biBaHUs. Jlormyeckue 3HAYCHUS BBICKA3bIBAHHM.
DJleMEeHTapHble M COCTaBHBbIE BbICKa3biBaHUA. Jlormueckue ormnepanuu:
«» (KOHBIOHKIIMS, JIOTHYECKOE YMHOXKEHHE), <«Win» (AU3BIOHKIINS,
JIOTUYECKOE CJIOXKEHUE), «He» (yormdeckoe orpuuanue). Ilpuopurer
JorMYecKux  omepauuii.  OmpeaeneHue  HUCTUHHOCTH  COCTaBHOTO
BBICKA3bIBAHUS IIPU M3BECTHBIX 3HAUYCHHUAX MCTUHHOCTH BXOSAIIHUX B HETO
AJIEMEHTAPHBIX BbICKA3bIBAHUI

1.6 Jlornueckue BbeIpakeHus. I[lpaBuia 3amMcu  JIOTMUECKUX BBIPAYKEHUH.
[TocTpoeHue TabauI] MICTUHHOCTU JIOTHYECKUX BhIpaKEHUN

1.7 Jlornueckne  saeMEHTHI. 3HAKOMCTBO C  JIOTHYECKMMH  OCHOBaMH
KOMIIBIOTEPA

2 AJITOPUTMBI U TPOTPaMMHUPOBAHUE
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2.1

ITonsTue aJIropuTma. HUcnonuurenu AJITOPUTMOB. AJ'IFOpI/ITM KaK IlJIaH
YHpaBJIICHUS UCITIOJIHHUTCIICM

2.2

CpoiictBa anroputma. CrocoObl 3amucu anroputMma (CIOBECHBIH, B BUE
OJIOK-CXEMBI, TPOrpamMmma)

23

AJIrOpUTMUYECKUE KOHCTPYKIMU. KOHCTpYKIUA «clienoBaHue». JINHEHHBIN
anroput™M. OrpaHUYEHHOCTh JMHEMHBIX QJITOPUTMOB: HEBO3MOXKHOCTH
MPEIyCMOTPETh  3aBUCUMOCTh  TOCJIEAOBATEIILHOCTA  BBINOJIHSAEMBIX
JICUCTBUM OT UCXOJHBIX JaHHBIX

24

KOHCTpYKHI/I}I «BCTBJICHHUC): IIOJHAas MW HCIIOJIHAasA (bOpMI)I. Breimonnenue
N HCBBIIIOJIHCHHUC YCJIOBUA (I/ICTI/IHHOCTB Hn JIOKHOCTD BI)ICKaSBIBaHI/I}I).
HpOCTBIe 1 COCTAaBHELIC YCIIOBUA

2.5

KOHCprKIII/ISI (IIOBTOPCHHUCH: LHUKIIbI C 3aJaHHBIM YHUCJIOM HOBTOpCHI/If/'I,
C YCJIOBHCM BBITIOJIHCHUA, C HepeMeHHOﬁ OHUKIa

2.6

Pazpabotka s HopMasbHOTO HMCHOJHHUTENS alrOpUTMa, MPUBOJSIIETO
K TpeOyeMoMYy pe3yJIbTaTy IIPH KOHKPETHBIX UCXOIHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX aJITOPUTMOB C UCIIOJIb30BAaHUEM IIMKJIOB W BETBJICHUU IS
yrpasieHuss GopMaIbHBIMHA HCIOJHUTENISIMHU. BBINIOTHEHWE alrOpUTMOB
BPYYHYI0O UM Ha KOoMIboTepe. CHHTaKCUYECKHWE M JIOTUYECKHUE OIIUOKH.
OTKa3bl

2.7

SAzpik  mporpammupoBanust  (Python, C++, Java, C#, IllkonbHbIit
Anropurmudeckuil S3pik). Cuctema nporpaMMUpPOBAHMUS: PEIaKTOpP TEKCTA
porpaMm, TPAHCIATOP, OTIATIUK

2.8

[lepemennasi: Tum, umsi, 3HaueHue. Llenpie, BeEeCTBEHHbIE U CUMBOJILHBIE
MEpEMEHHBIE

29

Omneparop npucBauBaHus. ApuPMETHUECKUE BBIPAKECHUS M TIOPAIOK HX
BbuKciieHus. Onepanuu ¢ UENbIMA YUCIaMU: LEJTOYUCICHHOE JeJIeHUE,
OCTaToK OT jeneHus. [IpoBepka 1eIMMOCTH OHOTO LEIO0ro YUCiia Ha IPYTroe

2.10

BerBnenus. CocraBHble ycClIOBUS (3alUCh JIOTMUECKHMX BBIPAKEHUM
Ha W3y4aeMOM S3bIKE€ IporpammupoBaHus). HaxoxaeHue MuHUMyma U
MakCMMyMa M3 JBYX, TpPEX M YEThIpEX YHceNl. PemieHue KBaapaTHOro
YPaBHEHMsI, UMEIOILIETO BEIIECTBEHHbBIE KOPHU

2.11

JwuamoroBast oOT/iaJika MNPOrpaMM: IOMIATOBOE BBIMOJHEHHUE, MNPOCMOTP
3HAYCHUH BEJIMYWH, OTJIAJIOYHBIN BBIBOJ, BELIOOP TOUYKH OCTAaHOBA

2.12

[ukn ¢ ycmoBueM. Anroputm EBknuaa st HaXOXACHUS HAMOOJBIIETO
oOIIero JAenuTeNss JBYX HATypaJbHBIX uuced. Pa3Ouenue 3amucu
HaTypaJIbHOTO YHUCJa B MO3UIMOHHOW CUCTEME C OCHOBAaHHWEM, MEHBIIUM
K paBHbIM 10, HA OTIIETIBHBIE TU(PPHI
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2.13 [{ukn ¢ nepeMeHHON. ANTOPUTMBI MPOBEPKHU JEIUMOCTH OJHOTO IEJIOTO
YHUCJIa Ha JpYroe, MPOBEPKU HATYpaIbHOrO YKCiia Ha IPOCTOTY

2.14 | OGpaboTKa CUMBOJBHBIX JaHHBIX. CHMBOJIbHBIC (CTPOKOBBIC) ITEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. [lomcuer 4acToThl MOSIBJICHUSI CUMBOJIA
B cTpoke. Berpoennbie pyHKIMM 7151 00pabOTKH CTPOK

2.15 | Onpenenenue BO3MOXKHBIX PE3yJIbTATOB pa0OTHI AJITOPUTMA IIPH 3aJaHHOM

MHOYECTBE BXOJIHBIX TAHHBIX, ONPEIEIECHUE BO3MOKHBIX BXOJAHBIX JaHHBIX,
MPUBOJAIIMX K JaHHOMY PE3YJIbTaTy
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IIpoBepsieMble TPeOGOBaHUS K Pe3yJibTaTaM OCBOCHUS OCHOBHOI1 00pa3oBaTeIbHOI

NPOrpamMmblI

Kon
IPOBEPSIEMOTO
pe3yabTara

[IpoBepsiemMbIe TPEAMETHBIC PE3YIHTATHl OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs

1

1o Teme «IludpoBas rpaMOTHOCTHY

1.1

Hcnonp30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHCTIE
KOMMYHHKAIIMOHHBIC CEPBUCHI, OOJAYHbIC XpAaHWIUIIA JAHHBIX,
OHJIAWH-TIPOTPaMMBbI (TEKCTOBBIE W TpaUUecKue peaaKkToOphl, CPEIbI
pa3paboOTKM) B yueOHOM M MTOBCEIHEBHOMN ACSATEILHOCTH

1.2

[IpuBonuTh  MpUMEpPHl  HUCMOJB30BAaHUA  IeOMH(DOPMAIIMOHHBIX
CEPBUCOB, CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, 0Opa30BaTEIbHBIX
cepBucoB MHTepHEeTa B y4eOHOUM 1 MOBCEHEBHOM JIESITEIILHOCTH

1.3

Hcnonp30BaTh pa3luyHbIE CpEJICTBA 3allUThl OT BPEIOHOCHOTO
IPOrpaMMHOTO obecnieuyeHus, 3alUIIATh NEPCOHAJIBHYIO
WH(GOPMAILIMI0O OT  HECAHKIMOHUPOBAHHOTO JOCTyma M €ro
HOCJIEACTBHUM (pa3rialieHus, MOJMEHbI, YTPaThl JaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTMUECKUX UM  COLHUAIbHO-IICUXOJIOTMYECKUX
aCTeKTOB HMCIONb30BaHUsI ceTu HTepHeT (ceTeBass aHOHMMHOCTD,
uQpOoBOH ciell, ayTeHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTh
BpPEJOHOCHOTO KOJa)

1.4

Pacro3naBaTh TOMBITKM U TPEAYNpEeXIaTh BOBICYCHUE cCeOs
U OKPY’KAIOIINX B JECTPYKTHBHBIC M KPUMUHAIBHBIE (DOPMBI CETEBOM
aKTUBHOCTH (B TOM uHucie KUOepOyIUHT, (PUTITIHT)

[To Teme «TeopeTnueckue 0OCHOBBI HHPOPMATHKNY

2.1

PackpeiBaTh  CMBICT MNOHATHHA  «MOJENIBY», «MOAECIUPOBAHUEY,
ONpPENENsATh BHUIBl MOJICJICH, OILIEHUBATh AJCKBATHOCTh MOJEIHU
MOJICTUPYEMOMY OOBEKTY U LIEIISIM MOJICITUPOBAHMS

2.2

Hcnonp3oBath rpadsl U 1epeBbs A MOACTUPOBAHNUS CUCTEM CETEBOI
U UEPAPXUUECKON CTPYKTYPbI, HAXOAUTh KpaTyalliuii myTh B rpade

[To Teme « ANTOpUTMBI ¥ TIPOTPAMMHUPOBAHUE)

3.1

Pa30uBaTh 3aauu Ha MOA3aJa4d, COCTABIATh, BBINOIHATH BPYUYHYIO
U Ha KOMIIBIOTEPE HECIIOKHBIE aJIrOPUTMBI C HCIIOJIb30BAaHUEM
BETBJICHHUM, [INKJIOB ¥ BCIIOMOTATEIbHBIX aJITOPUTMOB IS YIIPaBICHUSA
UCITOJIHUTEISIMU
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3.2

CocTaBnsiTh W OTJQXHUBaTh NPOrPAMMBbl, PEATU3YIOIIUE THUIOBBIE
QIrOpUTMBl  00pabOTKM  YMCIIOBBIX  IOCJIEIOBATEIBHOCTEH WM
OIHOMEPHBIX  YHMCJIOBBIX  MAacCMBOB  (IIOMCK  MaKCHUMYMOB,
MUHUMYMOB, CYMMBbI WM KOJMYECTBA 3JIEMEHTOB C 3a/JlaHHBIMU
CBOMCTBaMM) Ha OJHOM U3 S13bIKOB IiporpammupoBanus (Python, C++,
[Tackansb, Java, C#, llIkoapHbBINH ATTOPUTMUYECKUN SI3BIK)

ITo Teme «MHpOpMALIMOHHBIE TEXHOJIOTHI)

4.1

BreiOupats croco® mpeAcTaBiIeHUS JaHHBIX B COOTBETCTBHUH
C IOCTaBJICHHOM 3adadei (TaOJIMIBI, CXeMBbI, TpadHKH, JHarpaMMbl)
C HCIOJb30BAaHUEM COOTBETCTBYIOIIMX IPOrPAMMHBIX CPEJICTB
00pabOTKH JTAaHHBIX

4.2

Hcnonb30BaTh 3J€KTPOHHBIE TAOIUIBI A1 O0OpabOTKH, aHAJINA3a H
BU3YyQIM3AIlMM YHCIOBBIX TaHHBIX, B TOM YHCIE C BBIJICICHHEM
nuaria3oHa TaOMWIBI W yHOpsAOYMBaHUEM (COPTHPOBKOI) €ro
AJIEMEHTOB

4.3

Co3naBatb W TMNPUMEHSATH B DJEKTPOHHBIX TaOMULAX (POPMYJIbI
JUISl pacyeToB C HCIIOJIB30BAHUEM BCTPOCHHBIX apU(PMETHYECKUX
byHKIIMNA (CyMMUpOBaHME U TIOJCYET 3HAYCHUN, OTBEYAIOIIUX
3alaHHOMY  YCJOBHIO,  cpenHee  apupMeTUyYecKoe,  MOUCK
MaKCUMQJIbHOTO M  MHUHHUMAJIBHOTO  3HA4eHHs), aOCOIIOTHOM,
OTHOCHUTENIBHOM, CMELIAHHOM aJpecanuun

4.4

Hcnonp30Barh 3JICKTPOHHBIC TAOJIULIBI TUTS YUCJICHHOT'O
MOJICJIMPOBAHUS B MPOCTBIX 3aJadaX M3 Pa3HBIX IPEIAMETHBIX
oOJracrent

IIpoBepsieMble 3J1eMEeHTHI COIePsKAHUS

Kon [IpoBepsiemMblii 2JIEMEHT COJIepPKaHUs
1 [{udposas rpaMOTHOCTH
1.1 ['mo6anbhas cets MuTepHET. [P-anpeca y3moB. CeTeBoe XpaHEHUE JAaHHBIX.
MeTonpl HMHIMBUAYaJIbHOTO W  KOJUIGKTUBHOTO pa3MEIICHHS HOBOH
undopmaruu B HHTepuere. bonbmme gaHHble (MHTEpHET-IaHHBIC,
B YaCTHOCTHU JIJAHHBIE COLMATILHBIX CeTel)
1.2 [Tonsarne 06 mHDOPMAIMOHHONW 0€30MaCHOCTH. YTPO3bl HHPOPMAITMOHHOMN

0e30macHOCTU Npu paboTe B TJI00ATBHOM CETU U METObI MPOTUBOICUCTBUS
uM. [IpaBuiia GezonacHoOl ayTeHTHPUKALUU. 3alUTa JUYHOU HHPOpMALUH
B cetn MHrepHer. be3omacHele crparernu nosencHus B ceTtu MHTEpHeT.
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[IpenymnpexneHre BOBIIC€UEHUS B IECTPYKTUBHBIE U KpUMHUHAJIbHbBIE (DOPMBI
CETEBOI aKTUBHOCTH (KNOEpOYIUTMHT, PUIIMHT U APyTrre GOpMbI)

1.3

Bunbt JEeSATEIbHOCTH B WNurepnere. WNHTepHEeT-CepBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI (MIOYTOBAS CITy»K0a, BUIEO-KOH(PEPEHII-CBSI3b
U IpyTHUe), CIPABOYHBIE CTY>KOBI (KapThl, pACIIMCAHUS U APYTHE), TOUCKOBBIE
CITY>KObI, CIy>KObl OOHOBJICGHHSI TPOTPAMMHOTO OOECICUCHHS U APYTHUe
ciyx0b1. CepBUCHI TOCYIAapCTBEHHBIX yciyr. (OOnadHble XpaHWIHINA
naHHbIX. CpelicTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OHJIAH-O(UCHI).
[TporpamMmmHoe oOecneyeHrne Kak BeO-CepBHC: OHJIAMHOBBIE TEKCTOBBIE
U rpauyecKue pelaKkToOphbl, Cpebl pa3pabOTKu MporpaMm

Teopernyeckne 0CHOBBI HH(POPMATHKU

2.1

Mopnens. 3amaun, pemaeMpie ¢ TOMOIIBI0 MoenrupoBanus. Kiaccudukanum
Mojeneld. MarepuanbHble (HaTypHble) M HUH(QOPMALMOHHBIE MOJECIIH.
HenpepsiBHBIE 1 AUCKpeTHBIE MOojenn. MimMutannonnsie monenu. Urpossie
Mozenu. OlieHKa COOTBETCTBUSI MOJIEIN MOJICTUPYEMOMY OOBEKTY U LIEJISIM
MOJEIINPOBAHUS

2.2

Tabnuunsie Mmoaenu. Tabauna Kak npeiCTaBICeHUE OTHOIICHUS

23

basel ganHbix. OTOOp B TaOMMUE CTPOK, YAOBIECTBOPSIOIIMX 33JaHHOMY
YCIIOBHIO

24

I'pad. Bepuiuna, pedbpo, nmyTs. OpUeHTHUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadsl. Jlnuna (Bec) pebpa. BecoBast matpuna rpada. JlnuHa myTH Mexmy
BepminHamu rpada. [louck ontumansHoro nytu B rpade. HauanpHas
BeplIMHAa (MCTOYHMK) U KOHEYHas BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Brrancinenne konuyecTBa MyTed B HAMPABICHHOM AaI[UKINYECKOM

rpade

2.5

Hepeso. Kopenb, BepmiunHa (y3ein), JUCT, peOpo (myra) mepeBa. Bricota
nepeBa. IlognepeBo. Ilpumepsl wucnosib3oBaHus jAepeBbeB. l[lepedop
BAPHUAHTOB C OMOILBIO JEPEBA

2.6

[ToHsiTHE MaTEMAaTHYECKOM MOAENW. 3aJayd, pElaeMble C MNOMOUIBIO
MaTeMaTU4YECKOTO (KOMIIBIOTEPHOTO) MOJEIUPOBAHUSI. Otnuune
MAaTEMAaTU4YECKOM MOJIEIM OT HATypHOM MOJAEIM H OT CJIOBECHOTO
(JIuTepaTypHOTO) OMUCAaHUS 00BEKTA

2.7

OTansl KOMIIBIOTCPHOI'O MOACIUPOBAHMA: IIOCTAHOBKA 3aa4M, IIOCTPOCHHUC
MaTeMaTHUUYECKOMN MOJCIH, IporpaMMHass pcalu3alusda, TECTHPOBAHUC,
MMPOBCACHUC KOMIIBIOTCPHOI'O JSKCIICPUMCHTA, aHAJIN3 Cro pce3yJibTaToB,
YTOYHCHUC MOACIIN

AJITOPUTMBI U TPOTPaMMHUPOBAHUE
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3.1

Pa3ouenne 3agaun Ha noazagaur. CocTaBieHUE aIrOPUTMOB MU IPOrpamMm
C HMCHOJBb30BAHUEM BETBJIEHUH, IIMKJIOB M BCIOMOTATEIbHBIX AJITOPUTMOB
JUI yIPaBJIE€HUS UCTIOTHUTEIEM WU APYTUMHU UCTIOTHUTEIAMU

3.2

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBIICHHE
U OTJaJKa MIporpaMM, PeaU3yIOUIUX THUIIOBBIE aJIrOPUTMbI 00pabOTKHU
OJIHOMEPHBIX  YHCJIOBBIX  MAacCHUBOB, Ha  OJHOM U3  SI3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllxonbHbIN
AJNropuTMUYECKHI S3BIK): 3alOJTHEHUE YMCIOBOIO MAaCCHUBA CIyYalHBIMHU
YHUCJIaMH, B COOTBETCTBUU C (OpMYJION WM TIyTeM BBOAA YHCEII,
HaxO0XJI€HUE CYMMbI 3JIEMEHTOB MAaCCHBA, JIMHEHHBIN MOWUCK 3aJJaHHOTO
3HAQYEHUS B MACCHUBE, MOJCYET 3JIEMEHTOB MAacCUBAa, YJOBIIETBOPSIOLINX
3aIaHHOMY YCJIOBHIO, HaXOXJIEHHWE MHUHUMAJIBHOTO (MaKCHUMAJIBHOTO)
aneMmeHTa MmaccuBa. CopTUpOBKa MaccuBa

33

O6pa60TKa IMOTOKAa HJAaHHBIX: BBIYHUCIICHHUC KOJIHYCCTBA, CYMMBI, CPCOAHCTO
apI/I(i)MCTI/I‘ICCKOFO, MHWHHUMAJIBHOT'O 1 MaKCHUMAJIBHOI'O 3HAYCHUA 3JICMCHTOB
MMOCJICA0BATCIIbHOCTH, YIOBJICTBOPAIONINX 3a/ITaHHOMY YCJIIOBUIO

3.4

VYnpasnenue. Curnan. O0paTtHas cBsi3b. [lonydeHue curaanoB oT Hu(pPOBbIX
JTAaTYMKOB (KacaHMs, PAcCTOSHMS, CBETa, 3ByKa U jpyroro). I[lpumepsi
UCIIOJIb30BAaHUsl TPHUHIMIA OOpaTHOM CBSA3M B CHUCTEMAax YIpaBIEHUS
TEXHUYECKUMHU YCTPOMCTBAMM, B TOM 4HUCJE B poOoToTexHuKe. [Ipumepnl
pOOOTHU3UPOBAHHBIX  CHUCTEM  (CHCTeMa  YIPaBJICHHUS  JIBIDKCHUEM B
TPaHCIOPTHOMN CUCTEME, CBapOYHas JUHUSA aBT03aBO/Ia,
aBTOMATU3UPOBAHHOE YIIPaBJICHUE OTOIIEHUEM JJOMa, aBTOHOMHAs CUCTEMA
yIpaBJIEHUS TPAHCTIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI)

HNudbopmannoHHbie TEXHOJIOTUU

4.1

[Tonsitue 00 »snekTpoHHBIX Tabnumax. TUmbl JaHHBIX B sAYeikax
ANEKTPOHHOM Tabnuubl. PenaktupoBanue u (QopmaTupoBaHue TaOJIULI.
Bcerpoennsie (QyHKIIMM A7 MOMCKa MakCMMyma, MHHHUMYMa, CYMMBI U
cpennero apudpmernyeckoro. CopTHpOBKA JaHHBIX B  BBIIECJIEHHOM
nuanasone. IloctpoeHne nuarpamm (rucrorpaMma, KpyroBas guarpaMmma,
TOYeYHas quarpaMma). Beloop tuna auarpammel

4.2

[IpeoOpazoBanue popmy: mpu kKonupoBaHuu. OTHOCUTENbHAS, a0COTIOTHAS
U CMelIaHHas aapecarus

43

YciaoBHBIE BBIUMCICHUS B OJEKTPOHHBIX Tabnumax. CymMmupoBaHUE
W TOACYET 3HAYCHUM, OTBEUAIONIUX 3aJaHHOMY YycioBHuio. OOpaboTka
OonpmX HAOOPOB MaHHBIX. UHCICHHOE MOJICIUPOBAHHME B IJICKTPOHHBIX
Ta0IAIIaX
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4.4

Posb nH(DOpMaIIMOHHBIX TEXHOJOTHUIA B pa3BUTUU SKOHOMUKH MUPa, CTPAHBI,
peruona. OTKpeIThIE 0Opa3oBarenbHble pecypcebl. [Ipodeccun, cBsa3aHHbIE
¢ uH(popMaTUKOW M HHDOPMAUMOHHBIMU TEXHOJOTHSMHU: BeO-AH3alHED,
IPOrpaMMUCT, Pa3padOTYMK MOOMJIBHBIX MPWJIOKEHUH, TECTUPOBIIMUK,
ApXUTEKTOP MPOTrPAMMHOI0 00ECIICUEeHHUS, CIICIIUATUCT 110 aHAJIN3y JaHHbIX,
CUCTEMHBIN aIMUHUCTPATOP
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MEPEYEHB (KOJUPUKATOP) IPOBEPSIEMbIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA U JIEMEHTOB
COJAEPXAHUA ITO THOPOPMATHUKE

JUis TpoBeJEeHHsT OCHOBHOI'O TOCYJAPCTBEHHOI'O 53K3aMeHa I10 HH(oOpMaTuke
(OI'D nmo wuHbopMaTHKe) HCHOIB3YyETCS TMepedeHb (KoaudukaTop) MNpOBEPsSEMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTeIbHOW MPOTpaMMBbl
OCHOBHOT'0 00111er0 00pa30BaHUs U 3JIEMEHTOB COJIEPIKAHUS.

IIpoBepsiembie Ha OI'D nmo nuHpopmaTnke TpeOOBAHHUSA K Pe3yJIbTATAM OCBOCHMS
OCHOBHOI1 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 0a30BOro
IIPOBEPSIEMOTO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl
TpeOOoBaHUs OCHOBHOT0 00111ero oOpazoBanust Ha ocHoBe PI'OC

1 3HaTh (MOHUMATh)
1.1 Bnagenne OCHOBHBIMM NOHSTHSAMM: HHpOpMalMs, IHeperaua,

XpaHeHue 1 00padoTka HHGOPMAIIUH, arOPUTM, MOJEIh, ITU(POBOI
IPOIYKT U MX UCTIOJIB30BAHKE TSI PEIICHUS YISOHBIX M IPAKTHICCKUX
3aj1a4

1.2 Bnanenue mOHATHSMH: BBICKA3bIBAHHWE, JIOTMYECKAs OIepanus,
JIOTUYECKOE BBIPAXKEHHUE

2 YMmers

2.1 YMeHue onepupoBaTh €IWHULAMU U3MEPEHHs] HMHPOPMAIMOHHOTO
o0beMa U CKOPOCTH Iepeaadyn JaHHbIX

2.2 YMeHue 3amnmceiBaTh M CpaBHUBaTh uenble yucna or 0 go 1024
B PA3JIMYHBIX MO3WLIHOHHBIX CUCTEMAX CYHUCIEHUS C OCHOBAaHMIMU
2, 8, 16, BBIMOAHATH apupMETHIECKHIE ONIepalliy HaJl HUMU

2.3 YMeHue KoIMpoBaTh W JIEKOJAUPOBATH COOOIIEHUS IO 3aJaHHBIM
OpaBujiaM; [IOHUMaHUE OCHOBHBIX IPUHIMUIIOB KOAUPOBAHMS
uH(GOpPMaIIMU Pa3InIHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, ayano

24 YMEHHME 3amuchiBaTh JIOTUYECKHE BBIPAXKEHUSA C HCIIOJIb30BAHUEM
JTU3BIOHKIMY, KOHBIOHKIIMA U OTPULIAHUSA, ONPEAEIATh UCTUHHOCTH
JIOTUYECKUX BBIPAXKEHHUM, €CIM W3BECTHBl 3HAYEHUS MCTUHHOCTHU
BXOJSIIIIMX B HEr0 IEPEMEHHBIX, CTPOUTh TAOIUIBI HCTHUHHOCTH
JUISl JIOTUYECKUX BBIPAKCHUM; 3aIIMCHIBATH JIOTMYECKUE BBIPAKECHUS
Ha U3Y4aeMOM SI3bIKE IPOrPaMMHUPOBAHUS
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2.5

YMeHHE COCTaBATh, BBIMOJHATH BPYUYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHBIE  aJTOPUTMBI  JUIsl  YNPABICHUS  UCHOJHUTEISIMU
(Yepenaika, YepTe:kHUK U Jpyrue); Co3AaBaTh U OTJIAKHUBATH
IpOrpaMMbl Ha OJHOM U3 SA3BIKOB nporpammupoBanus (Python, C++,
[Tackans, Java, C#, IlIkonpHblli AJNroputmMuyYeckui S3bIK),
peanu3yoIre HECI0KHBIC allTOPUTMBbI 00PAOOTKHU YUCIOBBIX JAHHBIX
C UCIOJIb30BAaHUEM IIMKIIOB U BETBJICHHI; yMEHHE pa30UBaTh 3a/1ayu
Ha MoJ13a]a4M, UCII0JIb30BaTh KOHCTAHThI, IEPEMEHHbBIEC U BbIPAKEHUS
pa3IMUHBIX  TUMOB  (YUCIOBBIX, JIOTHUYECKUX, CHUMBOJBHBIX);
aHAIM3UPOBAaTh MPEMJIOKEHHBIA alTOPUTM, ONPENEsATh, KaKue
pe3yNnbTaThl BO3MOXKHBI TPU  33JaHHOM MHOXECTBE HCXOHBIX
3HAYECHUHN

2.6

YMeHue 3amucarb Ha U3YYa€MOM SI3bIKE€ MPOrpaMMUPOBAHMS
AITOPUTMBI MPOBEPKU JIETUMOCTH OJIHOTO ILIEJIOr0 Yucia Ha JIpYyroe,
IPOBEPKH HATYpPAJIbHOIO 4YHUCJIA Ha MPOCTOTY, BBIACICHHUS LUD
U3 HATypallbHOT'O YKCJIA, MIOUCK MAKCHUMYMOB, MUHUMYMOB, CYMMBI
YUCIIOBOM MOCIIEIOBATEIBHOCTH

2.7

Brnagenne ymeHneM OpUEHTHPOBATHCS B MEPAPXUUECKON CTPYKTYpE
daiinoBoii cuctemsl, paboTaTh ¢ (HalIOBOM CHCTEMON MEPCOHATBHOTO
KOMIIBIOTEpA C MCIOJIb30BaHWEM rpaduueckoro uHTEepdeiica,
a IMEHHO: CO3]1aBaTh, KOMMMPOBATh, NIEPEMEIaTh, IEPCHMECHOBLIBATH,
YAQIATh U apXUBUPOBATH (paiiiibl U KaTaaoTu

2.8

Brnanenne ymMeHUsIMU 1 HaBBIKAMH UCTIOJIb30BaHUS HH(POPMAITMOHHBIX
M KOMMYHUKAIIMOHHBIX TEXHOJIOTHMH I TIOMCKa, XpaHCHWS,
00pabOTKM ¥ Mepeaynl ¥ aHalln3a pa3InyHbIX BUJIOB HH(OPMAITUU

29

YMmenue BbIOUpaTh COCOO MPEACTABICHUS JaHHBIX B COOTBETCTBUU
C MOCTaBJIEHHOH 3adaudeil (TabiuLBbI, CXEMbl, TpapuKH, JUArpaMMbl)
C UCIOJB30BAaHUEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CpEICTB
00pabOTKH JTAaHHBIX

2.10

YMmenue ¢dopmanmzoBaTh W CTPYKTYpUpPOBaTh  HHGOPMAIIHIO,
UCIIONIb3Ysl  DJIEKTPOHHBbIE TaOMUIBl i1  00pabOTKHM, aHaliu3a
U BHU3yaJM3alliM YKCJIOBBIX JaHHBIX, B TOM YHCJIE€ C BBIJICICHHEM
auanazoHa TaOMWIBI W YIOPSIOYMBAHUEM (COPTHPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHSTh B AJIEKTPOHHBIX TaOIUIax (HOpMYIIbl
JUII  pacdyeToB C  MCIIOJb30BAaHMEM  BCTPOCHHBIX  (DYHKIUH,
a0COJIFOTHOM, OTHOCHTEIIPHOM, CMEIIAHHOM a/ipecariu; UCII0Ib30BaTh
AJIEKTPOHHBIE TAOJMIIBI JIJI1 YUCIEHHOT'O MOJICTUPOBAHUS B MIPOCTHIX
3a/1a4ax M3 pa3HbIX MPEeIMETHBIX 00IacTeit
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IlepedeHsb 3jIeMEHTOB coiep;KaHus, MpoBepsaeMbIix HA O’ mo undopmaruke

Kon

[IpoBepsieMblil 3TIEMEHT CONECPIKAHUS

1

[{udpoBas rpaMOTHOCTH

1.1

@aitnel 1 manku (katanoru). [IpuHIUIBI MOCTpoeHHS (PANIOBBIX CHCTEM.
[Tomroe wmsa daitma (manku). [Iyte k daiiny (manke). PaGora ¢ daitmamu
¥ KaTajoraMu CpeJICTBaMHU ONEPallMOHHON CHCTEMBI: CO3/IaHNe, KOITMPOBaHNUE,
nepeMelleHne, NepenMeHOBaHNe U ynajeHue (ailyioB W Mamnok (KaTalioroB).
Tunel ¢aiinoB. CpoiicTBa ¢aiinoB. PainoBslii MeHemkep. [louck daitnos
CpEIICTBAMU OIEPAIIMOHHON CHCTEMBI

1.2

O06bennHeHre KoMiboTepoB B ceTh. CeTh MHTEpHET. BeO-cTpanuiia, BeO-caiT.
Crpyktypa anapecoB BeO-pecypcoB. bpayzep. Ilouckosbie cuctembl. [louck
uH(OpMAIUU IO KJIIFOYEBBIM CIIOBAM U 110 U300paXKEHUIO.

JlocToBepHOCTH MH(pOpMaLIUU, TTOJTy4eHHOU u3 HTepHeTa.

IP-anpeca y310B. CeTeBO€ XpaHEHHUE TAHHBIX

TeopeTrnyeckre OCHOBBI HH(POPMATUKU

2.1

JIMCKpPETHOCTh JaHHBIX. BO3MOXHOCTH ONUCaHUS HENPEPHIBHBIX OOBEKTOB
U TIPOLIECCOB C TOMOIIBIO TUCKPETHBIX TAHHBIX.

CumBoa. Andasut. MomHocTs andasuta. J{Bonunsiii andasut. KoauuectBo
BCEBO3MOJKHBIX CJIOB (KOJOBBIX KOMOWHAIIMM) (UKCUPOBAHHOU JUTMHBI
B nBonyHoM aingasure. [IpeoOpazoBanue moboro andaBuTa K IBOMYHOMY.
KonnuecTBO pa3nuyHBIX CJIOB (UKCHPOBAHHOW JOIWHBI B andaBuTe
OITPEICJIEHHON MOIIIHOCTH.

KoaunpoBanne cHMBONOB OJHOTO andaBHTa C TOMOINBIO KOJOBBIX CIIOB B
npyrom andaBuTe, KOJIOBas Ta0nuIla, TEKOIUPOBAHHE.

KomupoBanue tekctoB. PaBHoMepHbIi koa. HepaBHOMepHBIN koa. KoaupoBka
ASCII. Bocemubutheie koaupoBku. Ilonsarue o komupoBkax UNICODE.
JlekogupoBaHue  COOOIIEHUA  C  HKCIOJB30BAHUEM  PABHOMEPHOTO
¥ HEpaBHOMEPHOTO Koja. MHbopmanroHHbIii 00beM TEKCTa

2.2

NudopmarimonHelii 00beM AaHHBIX. BUT — MUHMMabHAS €IMHUIA KOJUYECTBA
uHpopMau — IBOWYHBIA pa3psa. Enunuilel usmepeHuss mHOOPMAIMOHHOTO
oO0beMa JaHHEIX. buT, 0alT, KUI00aUT, MeradaiT, ruradamT.

CkopocTh niepeiaun JaHHBIX. EAMHUIIBI CKOPOCTH MEpeaayu JaHHBIX

23

KomupoBanme 1Bera. IlBeroBeie moxenu. Mogens RGB. I'mybuna
KoaupoBaHus. [lanurpa.

PactpoBoe u BekTOopHOE mpexactaBieHue u3o0paxkeHuil. ITukcenb. Onenka
uHQOPMAITMOHHOTO 00beMa TpapUYecKUX JIAaHHBIX JUIsi  PacTPOBOIO
U300paKEHUS
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24

Komupoanue 3Byka. PaspsaHocts u yactora 3anucu. KonnuecTBo KaHaIOB
3aIlMCH.

OneHka KOJMYECTBEHHBIX MapaMETPOB, CBS3aHHBIX C IMPEICTaBICHUEM
U XpaHEHHEM 3BYKOBBIX (paiiioB

2.5

Hemno3uimonHkie 1 MO3UIIMOHHBIE CUCTeMbI cuucieHus. Andasut. OcHOBaHUE.
Pa3BepuyTas dopma 3anucu uncna. IlepeBog B ASCATUUHYIO CUCTEMY YHCEIL,
3allUCaHHBIX B JIPYTUX CUCTEMAX CUUCIICHMUSI.

PumMckas cuctema cuucieHus

2.6

JIBonunas cucrema cuncienus. [lepeBoa uenbix uyncen B npeaenax ot 0 go 1024
B JBOMYHYIO CHUCTEMY cuuciieHus. BocbMmepuuHass cucTeMa CUYUCICHUS.
[lepeBox ymucen KW3 BOCBMEPUYHON CHCTEMBI B JBOMYHYIO U JECATUUYHYIO
cucteMbl u obparHo. [llectHamuarepuyHas cucrema cuucieHus. I[lepeBoa
Yycell M3 IIECTHAIIATePUYHON CHUCTEMbl B JABOMYHYIO, BOCHBMEPUYHYIO U
JECATUYHYIO CUCTEMBI U OOpPATHO.

ApudmMernueckue onepalny B ABOMYHON CUCTEME CUMCIICHUS

2.7

Jlormueckue  BbICKa3piBaHWA. Jlornueckne  3HAYCHUS  BBICKA3bIBAaHMM.
DJIEMEHTapHbIE W COCTaBHBIE BbICKAa3biBaHUA. Jlormyeckue onepanuu:
«» (KOHBIOHKIIUS, JIOTHYECKOE YMHOXXEHHE), «WIn» (IU3BIOHKIHUA,
JIOTUYECKOE  CIIOKEHHE), «He» (Jloruueckoe oTpunanue). Ilpuopurer
JOTUYECKUX oneparui. OnpeneneHne MCTHHHOCTH COCTABHOT'O BBICKA3bIBAHUS,
€CJIM W3BECTHbl 3HAYEHUS WCTUHHOCTU BXOIAIIMX B HErO 3JIEMEHTAPHBIX
BbICKa3plBaHUM. Jlornueckne BblpaxkeHusa. [lpaBuna 3anmucu JIOTHYECKHUX
BhIpakeHui. [locTpoeHue TabIMI] MICTUHHOCTU JIOTUUECKUX BhIpaKECHUMN

2.8

Jlornueckue 3jeMeHThI. 3HAKOMCTBO C JIOTUUECCKMMH OCHOBAMH KOMIIBIOTEpa

29

HenpepeiBHble 1 auckpeTHble Moaenu. Mmuraunonnsie mozaenu. Wrpossie
monenu. OLeHKa aJeKBATHOCTH MOJENIN MOJAEIUPYEMOMY OOBEKTY M LEISIM
MOJIEJINPOBAHUS

2.10

Tabnuunbie Mmoaenu. Tabmuia Kak MpeCTaBICHUE OTHOIICHHUS.
ba3bl gannbix. OTOOp B TaONMIE CTPOK, YIOBJICTBOPSIOMIMX 3aJaHHOMY
YCJIOBUIO

2.11

I'pad. Bepmmna, pedpo, myTh. OpHEHTUPOBAHHBIE M HEOPUEHTUPOBAHHBIC
rpadsl. Jnmuna (Bec) peOpa. BecoBas marpunia rpada. JnuHa mytd mexmy
BepmrHamu rpada. [louck ontumanbHOTO MyTH B rpade. HavanpHas BepmHa
(UCTOYHMK) M KOHEYHas BepIIMHAa (CTOK) B OpPHEHTUPOBAHHOM rpade.
Brraucnenue konmyuecTBa myTeil B HAIIPABICHHOM alMKJINYECKOM rpade

2.12

Hepeso. Kopenb, BepiiuHa (y3en), JJUCT, peOpo (ayra) nepesa. Bricora nepesa.
[MonnepeBo. Ilpumepsl wucmonb3oBaHusi JnepeBbeB. [lepebop BapuaHTOB
C TIOMOIIBIO JIepeBa
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AJITOPUTMBI U TPOTPAMMUPOBAHUE

3.1

CaotictBa asiroput™a. CriocoObl 3aIIMCH aaropuTMa (CJIIOBECHBIHN, B BUIE OJIOK-
CXEMBI, Iporpamma).

CocraBiieHHE AITOPUTMOB U IPOTPAMM C UCTIOJIb30BAHUEM BETBIICHHM, [INKJIIOB
U BCIIOMOTaTeNIbHbIX AJITOPUTMOB I yIpaBieHusi ucnoiHutesnem (PoOor,
Uepenamka, YepTexkHUK W JApyrue). BhIMojHEHHE alropuTMOB BPYUYHYIO
Y Ha KOMIIBIOTEPE

3.2

Azpik nmporpammupoBanust (Python, C++, Ilackanb, Java, C#, IkoybHbIi
AnroputmMudeckuii SI3bIK).

Cucrema nporpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOTrpaMM, TPAHCIATOP,
OTJIUUK.

[lepemennasi: tun, ums, 3HadeHue. Llenble, BelIECTBEHHbIE U CUMBOJBLHBIE
NIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApUPMETUUECKHUE BBIPAKEHUS U TMOPSIOK HX
BbluncieHusa. Onepauuu ¢ UEIbIMU YHCIAMH: LIEJIOYUCICHHOE JICJICHHUE,
OCTaTOK OT JAEJICHHUS.

BerBnenus. CocraBHble  yCIOBUSL  (3alUCh  JIOTMYECKUX  BBIPAKCHUI
Ha HW3y4YaeMoOM Ss3bIKE€ TIporpaMMmupoBaHus). Haxoxnaenne MuHUMyMa
U MakcMMyMma M3 JIBYX, TPE€X M YEThIpeX uucelsl. PenieHue KBaapaTHOTO
ypaBHEHHUSI, UMEIOIIETO BEIIECTBEHHbBIE KOPHHU.

Hukin ¢ yenouem. Anroputm EBKITMa 17151 HAXO0KIEHUS HAMOOJBIIET0 00I1IEeTo
JEIUTENs. ABYX HATypaJdbHbIX uncell. Pa30ueHue 3anucu HaTypaJbHOTO YHCia
B TO3UIIMOHHONW CHCTEME C OCHOBaHHWEM, MEHBIIUM WIK paBHbIM 10, Ha
OTJIeTIbHBIC IIU(PHI.

[uxn ¢ nepeMeHHON. AITOPUTMBI TPOBEPKU IEIIUMOCTH OJHOTO IEJOTO YHCIIA
Ha JpYroe, IpOBEPKU HATYPaJIbHOTO YUCJA HA IPOCTOTY

3.3

O6paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. [lojcuer 4acTOThl MOSIBAEHUS CUMBOJIA
B cTpoke. Berpoennbie GhyHKIMM 17151 00pabOTKH CTPOK

3.4

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB padOThl alropuTMa MpU JaHHOM
MHOKECTBE BXOIHBIX JAHHBIX, OMPEICICHUE BO3MOXKHBIX BXOJHBIX JIAHHBIX,
IIPUBOSIIMX K TAHHOMY PE3YJIbTaTy

3.5

Tabnuunbsie BenmuuuHbl (MaccuBbl). OmgHOMepHbIE MaccuBbl. CocTaBieHHE
U OTJaJKa MpOrpaMM, peaqu3ylolUX TUIOBBIE aIrOpUTMbl 00pabOTKU
OJTHOMEPHBIX YHCJIOBBIX MAacCCHUBOB, Ha OJTHOM M3 SI3BIKOB IPOTPaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlllkonbHbINi ANTOPUTMUYECKUNA SI3BIK):
3al0JIHCHUE YHCIIOBOIO MAacCHBa CIIy4alWHBIMU YMCJIaMH, B COOTBETCTBUU
¢ opMyI10#1 MK ITyTEM BBO/Ia YHUCEII, HAXO0XKJECHUE CYMMBI 2JIEMEHTOB MacCHBa,
JIMHEMHBIM MOMCK 3aJJaHHOTO 3HAYEHHMS B MAaCCHBE, IIOJICYET DJIEMEHTOB
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MAacCuBa,  YJOBJETBOPSIOIIMX  33JaHHOMY  YCJIIOBHMIO,  HaXOXJCHHE
MUHHUMAaJIbHOTO (MaKCUMAJIbHOTO) 3JIeMeHTa MaccuBa. COpTUPOBKA MaccuBa.
OO6paboTka MOTOKAa MAHHBIX: BBIYUCICHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOT0, MUHUMAIBLHOTO M MaKCUMAJIbHOTO 3HAYEHUS! DJIEMEHTOB
NOCJIEIOBATENBHOCTH, YIOBIETBOPSIOIIUX 3aJAHHOMY YCIIOBUIO

3.6

VYnpasnenue. Curnan. OOpatHas cBsi3b. [logyueHne CUTHaIOB OT IUQPPOBBIX
JaTYNKOB (HAmMpuUMep, KacaHUs, pAcCTOSHHUSA, CBETa, 3ByKa). [Ipumepsl
UCIIOJb30BAaHUSl TMPUHLMIA OOpaTHOM CBSI3M B CHUCTEMax YIpaBJICHUS
TEXHUYECKUMHU YCTPOHCTBAMH C TIOMOIIBIO JaTYMKOB, B TOM YHCIIE
B pOOOTOTEXHUKE

NudopmanmonHbie TEXHOIOTHI

4.1

TexcToBbIE NOKYMEHTHI W WX CTPYKTYpPHBIE JJIEMEHTHI (CTpaHwWila, ab3arl,
CTpOKa, CIIOBO, CHMBOJI).

TekcToBBIN MpoIleCCOp — HHCTPYMEHT CO3JIaHUS, PEAAKTUPOBAHUS U
dbopmatupoBanusi TekctoB. [IpaBuna Habopa Tekcra. PemakTupoBaHue TEKCTa.
CpoiictBa cumBosioB. [lIpudt. Tunsl mpudrToB (pyOieHble, C 3aceuKaMu,
MoHompuHHBIE). [Tomy)kupHoe u KypcuBHOE HadepTanue. CBOICTBa a03alleB:
TPaHUIIbI, a03aITHBIN OTCTYII, MHTEPBAJI, BEIpaBHUBaHUE. [lapaMeTpsl CTpaHHMIIBL.
CruneBoe ¢popMaTupoBaHuE.

CtpykTypupoBaHue HH(POpMAlUM C TOMOIIBIO CHUCKOB ¥ TaOJIHII.
MHoroypoBHEBBIC CITUCKH. J[00aBIeHrE Ta0IHUI] B TEKCTOBBIC TOKYMEHTHI.
BceraBka m3obpakeHuil B TEKCTOBBIE NOKyMEHTHI. OOTekaHue n3o0paxeHui
TEeKCTOM. BKiIIOUeHHUE B TEKCTOBBIN JOKYMEHT JuarpamMm, GopMyIi, HyMeparuu
CTPaHMII, KOJIOHTUTYJIOB, CCHIJIOK U IPYTUX IJIEMEHTOB

4.2

Pactpossie pucynku. Mcnonbp3oBanne rpadndecKux MPUMUTHBOB.

Omneparuu peakTUPOBAHUS TPAPUIECKUX 0OBEKTOB, B TOM YHCIIE MU(PPOBBIX
dbotorpaduii: u3MeHeHue pasMmepa, oOpeska, MOBOPOT, OTpakeHue, padoTa
¢ obnactamu (BbIIENIEHNE, KOTIMPOBAHUE, 3AJIMBKA IIBETOM), KOPPEKIIHS 1IBETA,
SIPKOCTH U KOHTPACTHOCTH.

BekrtopHas rpaduka. Co3gaHWe BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU
CpeICTBaMH TEKCTOBOTO TIPOIECCOpPa WM APYTUX MpOorpaMm (MIPUIIOKEHUN).
JloGaBrieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

43

[ToaroroBka mynbTuMeauiHbIX Tipe3eHTaui. Cnaiin. JloOaBineHue Ha ciaiij
TeKCTa U n300pakeHuit. PaboTa ¢ HECKONIBKUMU ClaiiIaMH.
JlobGaBrieHue Ha ClIaii] ay IMOBHU3YyalbHbBIX JAHHBIX. AHUMAIUA. [ MIEpCChUIKH

4.4

Tumnbl gaHHBIX B SYEHKaX OJEKTPOHHOW TaOnuibl. PemakTupoBaHue
u hopmatupoBanue Tabauil. BcrpoeHHble QPYHKIUU TSl TIOMCKA MaKCUMyMa,
MUHHMYMa, CYMMbl U cpenHero apudmerudeckoro. CoOpTHUpOBKa JaHHBIX
B BBbIJICJICHHOM Jauana3oHe. [loctpoeHue nuarpamMm (rucrorpamMma, Kpyroras
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aUarpaMMa, TodedHas quarpaMma). Beroop tumna aumarpamMmsl.
[Ipeo6pazoBanue Gopmyn npu konupoBaHuu. OTHOCUTENIbHASA, aOCOMIOTHAS
¥ CMEIIaHHAas aJipecarus

4.5

VYcaoBHBIE BBIUMCIEHUS B DJIEKTPOHHBIX Ta0nuiax. CyMMUpOBaHHUE U MOICUET
3HAUYEHUM, OTBEYAIOUINX 3aJJaHHOMY yciioBUI0. OOpaboTka 0osbIIUX HAOOPOB
JTaHHBIX. YHCTIEHHOE MOJICIMPOBAHNE B DJIEKTPOHHBIX TabIUIIax
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