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I'Iporpatvwla no MHd)OpMaTI/IKe Ha ypoOBHE OCHOBHOTO O6LLI,€FO O6pa3OBaHWr'I COCTaB/ieHa Ha OCHOBE

TpeboBaHUI1 K pe3yabTaTam OCBOEHMUA OCHOBHOM 06pa3oBaTesIbHOM NPOrpaMmbl OCHOBHOTO 06LLero

obpaszoBaHus, npeactasneHHbix B PrOC 00O, a TakKe dpeaepanbHOMN paboyeit Nporpammel

BOCNUTAHUA.

Mporpamma no nHopmaTHKe AaET NpeacTaBieHne o Lennx, obuel ctpaterum obyyeHus, BOCNIUTaHNA U

pasBuTUA o0byyaloWwmxca cpeacTeamm MHGOPMaTMKM Ha 6a30BOM YPOBHeE, YCTaHaB/MBaeT ob6a3aTenbHoe

npeaMeTHOe coaeprKaHmne, NpeaycMmaTpMBaeT ero CTPYKTYpMpoOBaHUe Mo pasaenam U TemMam.

I'Iporpatvwla no MHd)OpN\aTVIKe onpegenaeT KoNn4eCtBeHHbIE U Ka4eCTBEHHbIE XapPaKTEPUCTUKHN

y‘-le6HOI'O maTepunana anAa Kaxaoro roga n3yyvyeHuna, B Tom 4Hncne anAa cogepKatesibHoro HanoJsiHeHUA

pa3HOro BMAa KOHTPOAA (MPOMENKYTOUYHOM aTTecTaLmmn 0by4atoLLMXCa, BCEPOCCUUCKUX MPOBEPOUHbIX

paboT, rocyaapCTBEHHOM UTOrOBOM aTTeCcTaLmnn).

Mporpamma no MHGOPMATUKeE ABNAETCA OCHOBOM A/1A COCTaBIEHUA aBTOPCKMUX y4eBbHbIX Mporpamm,

TEMATUYECKOIO NJIaHNPOBAHUA KypCa ydyntenem.



Llenamum nsyyeHns nHGoOpPMaTUKMN Ha YPOBHE OCHOBHOrO 06LLero o6pa3oBaHuA ABAAIOTCA:

bopmmnpoBaHME OCHOB MUPOBO33PEHUA, COOTBETCTBYHOLLEFO COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKK
MHPOPMATUKM, AOCTUNKEHMAM Hay4YHO-TEXHUUYECKOTO Nporpecca U obLecTBeHHOW NPaKTUKK, 33 CYET
pasBUTUA NpeacTaBiAeHUI 06 MHGOPMALLMM KaK O BarKHEWLEeM CTpaTerMyeckom pecypce pasBuTua
JIMYHOCTW, rOCYAapcTBa, 06WecTsa, MOHMMaHUA POAN MHPOPMALMOHHBIX MPOLECCOB, MHPOPMALMOHHbIX
pecypcoB 1 MHPOPMaLMOHHbIX TEXHONOTUI B YCI0BUAX LNbPOBOMN TpaHCHOPMALUM MHOTUX CHEP HKUHU
coBpeMeHHoro obuiecTtsa;

obecneyeHue ycNOBUIA, CNOCOBCTBYIOLLMX PAa3BUTMIO aNITOPUTMUYECKOTO MbILLEHMA Kak HeobXxoaumMoro
ycnoBus NpodeccMoHaIbHOMN AeATeNbHOCTM B COBPEMEHHOM MHPOPMaLMOHHOM 0bLLLecTBE,
npeanonaralowero cnocobHocTb obyvatowerocs pa3busaTtb CNOXKHbIE 3a4a4M Ha 6osiee NpocTbie
noAsagayun, CpaBHMBaATbL HOBbIE 3aa4M C 3a4a4amu, pPeLléHHbIMKU paHee, onpeaenaTb Warv ans
OOCTUNKEHMSA pe3ynbTaTa M Tak fJanee;

bopmmnpoBaHUE U pa3BUTME KOMMETEHLMI obyJyatowmxcsa B 061acTu UCNob30BaHMA MHPOPMALMOHHO-
KOMMYHMKALMOHHbIX TEXHO/IOTUI, B TOM YMCAE 3HAHUI, YMEHWIA U HaBbIKOB pPaboTbl ¢ MHGOpMaLMeN,
NpPOrpaMmMmnpPOBaHNA, KOMMYHUKaALMKN B COBPEMEHHbIX LMbPOBbIX Cpeaax B yCa0BUAX obecneyeHnn
MHPOpPMaLMOHHOM 6e30NacHOCTM IMYHOCTU 0byYatoLLerocs;

BOCMMUTaHWE OTBETCTBEHHOTO U M36MpPaTe/IbHOro OTHOLWEHUS K MHOPMALLMKM C YY4ETOM NPABOBLIX U
3TUYECKMX acneKToB eé pacnpoCTPpaHeHUs, CTPEMJIEHMA K NPOA0AKEHUIO 06pa3oBaHMA B 061actu
MHPOPMALMOHHbIX TEXHOIOTUIN N CO3UAATE/IbHOM AEATEIbHOCTU C MPUMEHEHUEM CPEeACTB
MHPOPMALMNOHHbIX TEXHONOTUN.

MHdopMaTHKa B OCHOBHOM 06LLLemM 06pa3oBaHMM OTPAXKAET:

CYWHOCTb MHd)OpMaTMKM KaK Haquoﬁ ANCUNNNNHDI, VI3yLIaP0LLI,EVI 3aKOHOMEPHOCTUN NPOTEKAHUNA U
BO3MOXHOCTU aBTOMaTU3auUnmn VIHd)OpMaLI,VIOHHbIX npoueccos B pPa3/iIM4HbIX CUCTEMaAX;

OCHOBHble 06/1aCTN NPUMEHEHUS MHPOPMATUKM, NPEKAE BCErO MHPOPMALMOHHbIE TEXHOIOTUN,
ynpaBs/ieHue 1 counanbHyto chepy;

MEXKANCLMNAMHAPHbIV XapaKTep MHPOPMATUKM U UHPOPMALMOHHOM AeATENbHOCTY.

MN3yyeHne NMHGOPMATUKM OKa3bIBaET CYLLECTBEHHOE BAUAHMUE HA GOPMUPOBAHNE MUPOBO33PEHUSA
06Yy4aloLLErocs, ero }KU3HEHHYI0 NO3ULMIO, 3aK1aAblBaeT OCHOBbI MOHUMAHWUA NPUHLUMNOB
GYHKUMOHMPOBAHMA U UCMO1b30BaHMA MHPOPMALLMOHHbBIX TEXHOIOTUI KaK HEOBX04MMOT0 MHCTPYMEHTA
NPaKTUYeCcKM Noboi AeaTelbHOCTU U 04HOr0 U3 Hanbonee 3HAUYMMBbIX TEXHONOTMUYECKUX AOCTUNKEHUIA
coBpeMeHHoM unsuansaumm. MHorve npeameTHble 3HaHMA U CNocobbl AeATeIbHOCTU, OCBOEHHbIE
0byyaloLWMMNCA NPU U3YYEHUN MHPOPMATUKU, HAXOAAT NPUMEHEHME KaK B pamKax 0bpasoBaTesIbHOro
npouecca Npu U3ydyeHnn gpyrux npeameTHbiX 061acTel, Tak U B UHbIX KU3HEHHbIX CUTYyaUMAX,
CTaHOBATCA 3HaYMMbIMM A1 GOPMMUPOBAHMNA KAYECTB IMYHOCTM, TO €CTb OPUEHTUPOBAHDI Ha
dopmmnpoBaHNE meTanpeaMeTHbIX U IMYHOCTHBIX Pe3y/IbTaToB 06yYeHUs.

OcHoBHble 3agauu yuebHoro npeameta «MHPopmaTuKa» — chopmMmnpoBaTh y 0byUatoLLMXCA:



NMOHWMAHWE NPUHLMNOB YCTPOCTBA U GYHKUMOHUPOBAHMA 06BEKTOB LMPOBOro OKPYHKEHUS,
npeacTaBaeHns 06 UCTOPUK U TEHAEHLUAX Pa3BUTMA MHPOPMATUKM Nepmoaa Lmdposoi
TpaHchopMaLUKM COBPEMEHHOTO 06LLLECTBa;

3HAHWUSA, YMEHUS N HaBbIKM FPAaMOTHOM NOCTAaHOBKM 334,34, BOSHUKAIOLLNX B MPaKTUYECKOM
AeATeNbHOCTU, AN UX PELIEHUA C MOMOLLbIO MHPOPMALIMOHHbBIX TEXHO/IOTUIA, YMEHWUA U HaBbIKK
¢$OopPManM30BaHHOIO ONMCAHUA NOCTAB/IEHHbIX 334aY;

6a3oBble 3HaHWUS 06 VIHCbOpMaLI,MOHHOM moaennpoBaHMn, B TOM 4Yncsie O MaTtemMmaTu4eCKoOmM
MmoaennpoBaHuMu,

3HaHWE OCHOBHbIX a/IDPUTMUYECKUX CTPYKTYP U YMEHUE NPUMEHATb 3TU 3HAHMA A8 NOCTPOEHUA
aNrOPUTMOB pPeLIEHNA 3a4a4 NO UX MaTEMAaTUYECKMM MOAENAM;

YMEHUSA N HaBbIKM COCTaBJEHMSA MPOCTbIX MPOrPamm Mo NMOCTPOEHHOMY aJrOPUTMY Ha OAHOM M3 A3bIKOB
NpPorpaMmMmnpPOBaHNA BbICOKOTO YPOBHS;

YMEHMA U HaBbIKM 3GHEKTUBHONO UCMONb30BAHNA OCHOBHbIX TUMOB MPUKAAAHbIX MPOrpamm
(npunokeHunit) obLero HasHaYeHa U UHGOPMALMOHHBIX CUCTEM AN PELIEHMA C UX MOMOLLbIO
NpaKTUYeCcKUx 33434, BnageHme 6a3oBbiMn HOpMamn MHGOPMALMOHHOM 3TUKM U NpaBa, OCHOBaMU
MHbOpPMaUNOHHOI Be3onacHOCTY;

YMeHMe rpaMoTHO UHTEPNPETUPOBATbL Pe3yibTaTbl PELEHNA NPAKTUYECKMX 33434 C MOMOLLbIO
MHPOPMALMOHHbIX TEXHOIOTUIN, MPUMEHSATb NMOJIYyYEeHHbIE Pe3y/ibTaTbl B MPAaKTUYECKON AeATENbHOCTMU.

Llenn 1 3aaa4n nsyveHmua MHGOPMaTMKM Ha YPpOBHE OCHOBHOTO 06L1ero o6pa3oBaHus onpeaenaoT
CTPYKTYPY OCHOBHOTO COAepsKaHUA y4ebHOro npeameTa B BUAE CNeAyHOLLNX YETbIPEX TEMATUYECKUX
pa3nenos:

umdpoBan rPaMoTHOCTb;
TeopeTU4ecKmMe OCHOBbI MHPOPMATUKMY;
aNrOpPUTMbI M NPOTrPaMMUPOBAHUE;
MHGOPMALMOHHbIE TEXHONOTUN.

Ha usyyeHme nHpopmaTtnkm Ha 6asoBom yposHe otBoauTca 102 yaca: B 7 Knacce — 34 yaca (1 yac B
Hepento), B 8 Knacce — 34 yaca (1 yac B Hegento), B 9 Knacce — 34 yaca (1 yac B Hegento).



COOEPHAHUNE OBYYEHUA

7 KNACC

Undposasa rpamoTHOCTb
KomnbtoTep — yHMBepCaibHOE YCTPOoICcTBO 06paboTKN AaHHbIX

KomnbtoTep — yHMBEpCaibHOE BbIMMCAUTENIbHOE YCTPOWCTBO, paboTatolee no nporpamme. Tunbl
KOMMbIOTEPOB: NePCOoHasbHble KOMMbIOTEPbI, BCTPOEHHbIE KOMMNbIOTEPbI, CYNEepPKOMMbIOTEPbI.
MobunbHble ycTponcTea.

OCHOBHblE KOMMOHEHTbI KOMNbIOTEPA M UX HAa3HaYeHue. Mpoueccop. OnepaTMBHAA U AONTOBPEMEHHAs
namATb. YcTpoincTea BBOAA U BbiBoAa. CEHCOPHbI BBOA, AAaTYMKM MOBWIbHBIX YCTPOWMCTB, CpeacTBa
6MomeTpryecKkon ayTeHTUDMKaLUN.

NcTopua pasBuTMA KOMMbIOTEPOB U NpOrpaMmmHoro obecneveHus. MoKoeHUS KOMMbIOTEPOB.
CoBpemeHHble TEHAEHLMN Pa3BUTUA KOMNboTEPOB. CynepKoMMNbOTEPSI.

I'Iapanneanble Bbl4HUCNEHNA.

MepcoHanbHbI KoMmnbloTep. MNpoLeccop 1 ero xapakTepUCTMKK (TaKToBaA YacToTa, Pa3pAAHOCTb).
OnepaTuBHaA NamaTb. [lonroBpemeHHasn NamaTb. YCTpoiicTBa BBoAa M BbiBoAa. O6bEM XpaHUMBbIX
AaHHbIX (onepaTMBHaA NaMATb KOMMbIOTEPA, }KECTKMUIA U TBEPAOTEbHbINA AUCK, NOCTOAHHAA NaMATb
CMapTpOHa) M CKOPOCTb AOCTYNa A4 Pa3INYHbIX BUAOB HOCUTENEN.

TexHuKa 6e3onacHOCTU M NpaBuaa paboTbl Ha KOMMblOTEpeE.
Mporpammsl 1 AaHHble

MporpammHoe obecneyeHre KomnbloTepa. MNpuknagHoe nporpammHoe obecnedyeHune. CucTemHoe
nporpammHoe obecneyeHure. CucTeMbl NporpamMmmmpoBaHus. NpaBoBas oxpaHa NPorpamm M AaHHbIX.
BecnnaTHble 1 ycnoBHo-becnnaTHblie nporpammbl. CBo6o4HOE NporpammHoe obecnevyeHue.

dalinbl M nanku (Katanoru). MpuHLMMbI NOCTpoeHua dainoBbix cuctem. NMosHoe umsa daina (nanku).
MyTb K dainy (nanke). Pabota c pannamm 1 Katasaoramm cCpeacTBaMmn ornepaLnmoHHON CUCTEMBI:
co3AaHue, KONMpPoBaHWE, MepemeLLeHNe, MepenmeHoBaHMe U yaaneHme Gpanaos 1 Nanok (Katanoros).
Tunbl ¢paiinos. CBoicTBa $paitioB. XapaKTepHble pa3mepbl panios pasiMYHbIX TUMOB (CTPaHULA TEKCTa,
3NEKTPOHHAA KHUIA, doTorpadmsa, 3anncb NECHN, BUAEOKAMN, MOHOMETPAXKHbIN GUnbM). ApxnBaums
AaHHbIX. Ucnonb3oBaHMe nporpamm-apxmeatopos. Painnosbit meHegep. Monck daitnos cpeacTeamm
onepaLnoHHON CUCTEMDI.

KomnbtoTepHble BUPYCbI U Apyr1e BpeAoHOCHbIe Mporpammsl. Mporpammbl Aa 3aLWMTbl OT BUPYCOB.

Komn blOTEPHbIE CETU



O6beanHeHMe KoMmnbloTepoBs B ceTb. CeTb MIHTepHeT. Beb-cTpaHuua, Beb-canT. CTpyKTypa agpecos Beb-
pecypcos. bpaysep. Mounckosblie cnuctembl. lMoncK MHPOPMALMM MO KAKOYEBLIM CIOBAM U NO
n306parkeHuto. [locToBepHOCTb MHPOPMALLMK, NONYYEHHON U3 UHTEpPHETA.

COBpEMeHHbIe cepsucobl MHTepHET-KOMMYHMKaLLMVI.

CeTeBoW 3TUKET, 6a30Bble HOPMbl MHGOPMALMOHHOM 3TUKM U NpaBa Npu paboTte B UHTepHeTe.
CtpaTterum besonacHoro noseaeHus B MHTepHeTe.

TeopeTnUyeckne ocHOBbl MHPOPMATUKM
NHbopmaumsa n HGOPMaLMOHHbIE NPOL,ECcChl
NHbopmaLmsa — 04HO M3 OCHOBHbIX NMOHATUIN COBPEMEHHOM HaYKMU.

NHbopmaums Kak cBegeHUsA, NpegHasHavyeHHble 414 BOCNPUATUA YENOBEKOM, U MHPOPMALLMA KaK
AaHHble, KoTopble MOryT 6biTb 06paboTaHbl ABTOMATU3MPOBAHHON CUCTEMOIA.

ANCKpeTHOCTb AaHHbIX. BO3MOXHOCTb ONMUCaHMA HeNpepbIBHbIX 06BHEKTOB U npoueccos C NOMOLbIO
ANCKPETHbIX AaHHbIX.

NHpopmaLIMOHHbIE NPOLLECChl — NPOLLECChI, CBA3aHHbIE C XpaHeHnem, npeobpasoBaHMem 1 nepeaaden
OaHHbIX.

MpeacTaBneHme MHGopmauun

Cumson. Andasut. MowHocTb andasuta. PasHoobpasme A3bIkoB M andaBmToB. ECTECTBEHHbIE U
dopMmanbHble A3bIKU. ANdaBUT TEKCTOB Ha PYCCKOM fi3biKe. [1BoMYUHbIV andaBut. Konnuectso
BCEBO3MOXHbIX C/10B (KOA0BbIX KOMBUHAaLMIA) GUKCUPOBAHHOW ANUHbI B ABOUYHOM andasuTe.
MpeobpasoBaHue noboro andasuta K ABOMYHOMY. KONIMYECTBO Pa3/IMUYHbIX C10B GUKCUPOBAHHOM
ONvHbI B andasute onpeaesiEHHON MOLLHOCTW.

KoauposaHue cMmB010B 0A4HOTO andasBmTa C MOMOLLLIO KOA0BbIX C/10B B Apyrom andasute, Koaosas
Tabnuua, gekogmposaHue.

,ﬂ,BOI/I‘-IHbIVI Koa. I'Ipe,u,CTaBneHme AaHHbIX B KOMMNbHOTEPE KaK TEKCTOB B ABONYHHOM a}'ld)aBVITe.

NHbOPMaALMOHHDBIN 06BbEM AaHHbIX. BUT — MMHUManbHas eguHMLA KonnyecTsa MHGopmaUum —
[ABOWYHbIN pa3paa. EanHuubl namepeHmna HGopMauUNMOHHOTo 06 bEMA AaHHbIX. BUT, 6aiiT, KMNobaT,
merabalit, rurabamr.

CKopocCTb nepeaayn AaHHbIX. EANMHULBI CKOPOCTM Nepesadn AaHHbIX.

KogupoBaHue TeKcToB. PaBHOMepHbIM Koa. HepaBHoMepHbIl Koa. Koanposka ASCIl. BocbMnbUTHbIE
KoamnpoBsKu. MoHaThne o kogmposkax UNICODE. JekoanpoBaHue cOobLEHNI C UCNONb30BaHUEM
pPaBHOMEPHOTO U HepaBHOMEPHOTO Koaa. MHGOPMaUMOHHbI 06BbEM TeKcTa.

NckarkeHne nHbopmaummn npu nepesave.

Obuee npeacrasneHme o LMGPOBOM NpeacTaBAeHMM ayAM0BU3Ya/bHbIX U APYrMX HEMPEPbIBHbIX
OaHHbIX.



KoauposaHue upeTa. LieToBble mogenn. Moaenb RGB. FnybuHa koamnposaHus. Manutpa.

PacTpoBoe 1 BEKTOpHOe npeacTaBaeHne usobpaxeHuit. NMukcens. OueHKa MHGOPMaLUMOHHOTo 06bEMa
rpaduyecknx faHHbIX 41A PacTPOBOro M3obpaxkeHus.

KogupoBaHue 3ByKa. Pa3pagHoCTb M YacToTa 3anucu. KoanyectTBo KaHaa0B 3anucy.

OueHKa KOIMYECTBEHHbIX MaPamMeTPOB, CBA3AHHbIX C NPEeACTAaBeHNEM U XpaHeHMEeM 3BYKOBbIX $Haiinos.
NHdOopMaLMOHHbIe TEXHONOTUK

TeKcToBble AOKYMEHTSI

TeKcToBble AOKYMEHTbI U UX CTPYKTYPHbIE 3/1eMeHTb! (CTpaHuua, ab3al, CTpoKa, C/1I0BO, CUMBOI).

TeKcToBbIN NPOLECCOP — UHCTPYMEHT CO34aHMA, PeAAKTUPOBAHMA U GOPMATMPOBAHMA TEKCTOB.
Mpasunaa Habopa TekcTa. PegakTnuposaHune Tekcta. CBoicTea cumaosios. LWpudT. Tunbl wpudTtos
(pybneHble, c 3aceukammn, MOHOLINPUHHbIE). MONYKMPHOE N KypcUBHOE HaYepTaHue. CBoicTBa ab3aues:
rpaHunLbl, ab3aLHbIN OTCTYN, MHTEPBA, BblpaBHMBaHWe. MNapameTpbl cTpaHuubl. CTunesoe
dopmaTupoBaHue.

CTpyKTypupoBaHue MHGOopmMaLLMm C MOMOLLbIO CMUCKOB M TabmL. MHOroypoBHeBble CMUCKMU.
[o6aBneHne TabnuL, B TEKCTOBbIE JOKYMEHTI.

BcTaBKa M306pakeHni B TEKCTOBbIE AOKYMEHTbl. O6TekaHUe N306paykeHnn TeKcTom. BKatoueHve B
TEKCTOBbIN AOKYMEHT Anarpamm, Gopmys, HYMepaLmmn CTPpaHUL, KONOHTUTYIOB, CCbINOK U APYTUX
3/1eMEHTOB.

MpoBepKa npaBonuncaHua. PaccTaHoBKa nepeHocoB. [010coBo BBOA, TekcTa. OnTuyeckoe
pacno3HaBaHue TekcTa. KomnbloTepHbIN NepeBos. Mcnonb3oBaHue cepsucos MHTepHeTa Ans
06paboTKK TeKcTa.

KomnbtoTepHas rpadumka

3HAaKOMCTBO C rpaduyeckMmm pegaktopamu. PactTposble pucyHKU. Mcnosb3oBaHme rpadryecknx
NPMMUTUBOB.

Onepauuu pefakTMpoBaHUA rpaduyeckmx 06bEKTOB, B TOM Uncie LudppoBbix GpoTorpadmii: MsmeHeHme
pasmepa, obpesKa, NOBOPOT, OoTparkeHue, paboTa c obnacTamu (BblaeneHne, KoNMpoBaHWe, 3aAMBKa
LBETOM), KOPPEKLMA LBETA, APKOCTM 1 KOHTPACTHOCTY.

BekTopHas rpaduka. Co3gaHne BEKTOPHbIX PUCYHKOB BCTPOEHHbIMMU CPeACTBaMM TEKCTOBOIO
npoueccopa UAn Apyrux nporpamm (NpunoxKeHuit). JobasneHme BEKTOPHbIX PUCYHKOB B AOKYMEHTbI.

MynbTUMegUiHble NPe3eHTaLUm

MoAroToBKa MynbTUMEAUMHbIX Npe3eHTaumnit. Chaig,. [lobasneHue Ha cnaig Tekcta U n3obpaxkeHui.
PaboTa c HeCKONbKUMUK Chakgamu.

JobaBneHune Ha cnang ayamoBmnsyanbHbIX AaHHbIX. AHUMAUMA. TMNepCcCbIIKK.



8 KNTIACC

TeopeTuyeckne ocHoBbl MHPOPMATUKM
Cuctembl cyMcneHus

Heno3suumoHHbIe U NO3ULIMOHHbIE CUCTEMbI cuncneHns. Andasut. OcHoBaHMe. Pa3BépHyTan popma
3anucu yncna. lNepesos B AECATUYHYIO CUCTEMY YMCeN, 3aNUCAHHbIX B APYrMX CUCTEMAX CHUC/IEHNA.

Pumckaa cuctema cumcneHua.

[BounyHaa cuctema cumcnenma. MNepesog uenbix uncen B npeaenax ot 0 o 1024 8 4BOUNYHYIO CUCTEMY
cuncneHusn. BocbmepuryHan cuctema cumcneHnmsa. Nepesog vmcen U3 BOCbMePUYHOM CUCTEMbI B
ABOVYHYIO U AEeCATUYHYIO cucTembl M 06paTHo. LecTHaauaTepmnyHan cuctema cuncieHums. Mepesog,
ymcen U3 WecTHaALATEPUUYHOM CUCTEMBI B BONYHYIO, BOCbMEPUYHYIO U AECATUYHYIO CUCTEMbI U
obpaTHo.

ApudmeTryeckme onepaumm B 4BONUYHON CUCTEME CYUCAEHUA.
dneMeHTbl MaTeEMATUYECKOWN NOTUKK

Jlornyeckue BbiCKasblBaHMA. JlIorMyeckmne 3Ha4eHma BbICKa3biBaHWA. IN1eMEHTapHbIe U COCTaBHbIe
BbICKA3bIBaHUA. JlorMyeckne onepaummn: «u» (KOHbIOHKLMSA, IOTMYECKOe YMHOKEHUE), KUNN»
(AM3BIOHKUMA, NOrMYECKOE CNIOXKEHME), «He» (Nornyeckoe oTpuuaHue). MprMopuTeT A0rMYeckmnx
onepauuii. OnpeaeneHne UCTMHHOCTU COCTaBHOTO BbICKA3blBaHUS, €C/IM U3BECTHbI 3HAYEHUA
WUCTUHHOCTMU BXOAALMX B HETO 3/1IEMEHTAPHbIX BbICKa3blBaHWIA. JTorMyeckme BbipaskeHus. MNpasuna
3anuncK I0rMYECKUX BblpaxkeHuit. MocTpoeHne TabanL, MCTUHHOCTM IOTUYECKMX BblPaKeHW.

Jlornyeckue anemeHTbl. 3HAKOMCTBO C JIOTMYECKUMM OCHOBaAMM KOMMblOTEPA.

ANnroputmbl U NporpaMmmmpoBaHue

NcnonHutenn n anroputmbl. ATTOpUTMUYECKNE KOHCTPYKLMHK

MoHAaTne a/IropUTMa. NcnonHutenn a/ITOPUTMOB. AﬂFOpVITM KaK naH ynpasieHUA UCNONTHUTENTEM.
CsoitcTBa anroputma. Cnocobbl 3anucu anropuTma (CNoBecHbI, B Buae 610K-Cxembl, Mporpamma).

ANnropuUTmMmMYecKne KOHCTPYKUMN. KOHCTPpYKLMA «cnefoBaHue. JIMHeWHbIN anroputm. OrpaHUYeHHOCTb
JINHEWHBbIX a/ITOPUTMOB: HEBO3MOXKHOCTb NPEAYCMOTPETb 3aBUCMMOCTb MOCNe40BaTe/IbHOCTH
BbINO/IHAEMbIX AENCTBUI OT UCXOAHbIX AAHHbIX.

KOHCTpYKUMA «BeTBAEHMEY: NONHAA U HenosiHasA ¢opMbl. BbinosHEHWE W HEBbINOJIHEHUE YCI0BUS
(MCTMHHOCTb M NOXKHOCTb BbICKa3biBaHUA). [POCTble N COCTaBHbIE YCI0BUSA.

KOHCprKLI,VIFI «noBTOpEHUA»: UNKAbl C 3a4aHHbIM HNC/TOM I'IOBTOpEHI/IlZ, Cc ycnosumem BbINOJIHEHUA, C
HepEMeHHOVI LMKANa.

Pa3paboTka gna GopmManbHOro UCNOAHUTENN aITOPUTMA, NPUBOAALLETO K Tpebyemomy pesynbTaTy npu
KOHKPETHbIX MCXOAHbIX AaHHbIX. Pa3paboTKa HEC/I0XHbIX a/ITOPUTMOB C UCMO/1b30BaHNEM LIMK/IOB U



BETB/IEHUIN ANA ynpaBaeHMa GopManbHbIMU UCMONHUTENAMM, TAKUMU Kak PoboT, Yepenaluka,
YepTEKHMK. BbinONHEHME aNATOPUTMOB BPYUHYHO M Ha KomnbtoTepe. CUHTaKCUYECKUE U IorTnvecKkmne
owmnbKM. OTKasbI.

A3bIK NporpammmpoBaHmA

A3bIK NporpammunpoBaHma (Python, C++, Mackanb, Java, CH, LLUKONbHbIN ANropuTMUYECKKNI A3bIK).
Cnctema NporpaMmmMpoBaHUA: peaakTop TEKCTa NPOrpamm, TPaHCAATOP, OTIAAYUK.
MNepemeHHasa: TN, UMA, 3HadeHue. Llenble, BeW,EeCTBEHHbIE U CUMBO/IbHbIE NEPEMEHHDbIE.

Onepatop nprceanBaHun. ApudmeTmyeckne BbipaxKeHUs 1 NOPAAOK MX BbluncaeHna. Onepaumm c
LeNbIMU YUCNAMU: LLeSIoYUCNEHHOe fefieHWe, OCTAaTOK OT AeNeHUs.

BetBneHuaA. CocTaBHble YCN0BUA (3aNMCb NOTMUYECKMX BbIPAXKEHWUIA Ha M3yYaeMOM A3blKe
nporpaMmmnpoBaHna). HaxoxaeHne MUHMMYMa U MaKCUMyMa U3 ABYX, TPEX M YeTbIPEX uncen. PelweHne
KBaZApaTHOro ypaBHEHUSA, UMEIOLLLErO BELECTBEHHbIE KOPHMU.

Onanorosas oTnagKa NPorpamm: NoLIAroBOe BbINOJIHEHWE, MPOCMOTP 3HAYEHMUI BEIMUYMNH, OTNIAA0UHbIN
BbIBOJA, BbIOOP TOYKM OCTAHOBA.

LuKkn c ycnosuem. Anroputm EBKAIMAA ANA HAaXoXAeHUA Hanbobliero obLiero genntens gByx
HaTypa/ibHbIX Yncen. PasbueHune 3anncu HaTypanbHOro Yncaa B NO3ULMOHHOM CUCTEME C OCHOBAHUEM,
MEHbLUMM UM paBHbiM 10, Ha oTAenbHble LUdPbI.

LKA c nepemeHHON. ANropmTMbl MPOBEPKM AE/IMMOCTM OAHOIO LLe/IOro YMc/ia Ha APYroe, NPoBepKu
HaTypa/ibHOro YMcna Ha NPOCTOTY.

O6paboTKa CMMBOJIbHbIX AaHHbIX. CUMBO/IbHbIE (CTPOKOBbIE) NepemeHHble. NocumBobHaA 06paboTka
CTPOK. MoAcYET YacToTbl NOAB/IEHMA CUMBOIA B CTPOKE. BCTpoeHHble pyHKUMM ans 06paboTKM CTPOK.

AHanus anropntmos

OnpegeneHne BO3MOMKHbIX pe3y/ibTaTos paboTbl anropntma npu A4aHHOM MHOMKECTBE BXOAHbIX AaHHbIX,
onpeaeneHne BO3MOXHbIX BXOAHbIX AaHHbIX, NPUBOAALLMX K AaHHOMY pe3y/ibTaTy.

9 KNACC

LndpoBan rpamoTHOCTb
rno6anbHan cetb MHTEpHET U cTpaTernmn 6e3onacHoOro NoBeAeHUn B Hel

rnobanbHan cetb MHTepHeT. IP-agpeca y3nos. CeTeBoe XpaHeHWe gaHHbIX. MeToabl MHAMBUAYAbHOTO U
KOJIIEKTUBHOIO pasMeLLeHMA HOBOW MHbopMauun B UHTepHeTe. BonbluMe AaHHble (MHTepHeT-4aHHble,
B YAaCTHOCTM AaHHble COUMANbHBIX CETEN).



MoHsaTHe 06 nHdopmaunoHHOM besonacHOCTU. Yrposbl MHpopmaumoHHOM 6esonacHocTu Npu paboTe B
rnobanbHOM ceTn U MeToAbl NPOTUBOAENCTBUA UM. [paBuna 6esonacHom ayTeHTUPUKaumMK. 3awmTa
NIMYHOW MHOOopMauumn B UHTepHeTe. BesonacHble cTpaterMm noseaeHua B HTepHeTe.
MpeaynpexaeHve BOB/EYEHUS B AECTPYKTUBHbIE U KPUMMHA/IbHbIE POPMbI CETEBOW aKTUBHOCTHU
(kn6EepbynAnHr, dUwKHr n gpyrue Gopmbl).

PaboTa B MUHPOPMALMOHHOM NPOCTPAHCTBE

Buapl peatenbHocTn B IHTEpHETE, MHTEPHET-CePBUCHI: KOMMYHUKALMOHHbIE cepBUChI (NoYTOBasA
cny*Kba, BUAeo-KOHPepPeHLU-CBA3b U ApYyrue), CnpaBoYHble CY»KObl (KapTbl, pacnucaHua U gpyrue),
NMOMCKOBbIE CAYXKObI, C/TY»KObl 0OHOBNEHUA NPOrPaMMHOro obecrneyeHma n gpyrue cay»owol. Cepsuchl
rocyapcTBeHHbIX ycayr. O6nauHble XxpaHMAULLA AaHHbIX. CpeacTBa COBMECTHOM pa3paboTku
[OKyMeHTOB (oHNnanH-oduchkl). MporpammHoe obecneyeHme Kak Beb-cepBUC: OHNANHOBbIE TEKCTOBbIE U
rpaduyeckne pegakTopsbl, cpeabl pa3paboTKuM nporpamm.

TeopeTnyeckne ocCHOBbI UHPOPMATUKM
MogennpoBaHue Kak MeTos No3HaHusA

Mogenb. 3agaum, pelwaemble C NOMOLLbIO MoaenMpoBaHua. Knaccudmkauum mogeneit. MatepuanbHble
(HaTypHbIe) U MHPOPMALMOHHbIE MOAEeNN. HenpepblBHbIE U ANCKPETHbIE MOAeNN. MMUTaUMOHHbIe
mogenu. Urposble mogenu. OueHKa afeKkBaTHOCTU MOAEAN MOAEANPYEMOMY 06 BEKTY U LeNam
MOZeNMpoBaHuA.

TabnnyHble mogenu. Tabanua Kak NpeacTaB/ieHne OTHOLEHMA.
Basbl gaHHbIX. OT60p B TabAKLLE CTPOK, YAOBNETBOPAIOLMX 3a4aHHOMY YC/IOBUIO.

lpad. BepwunHa, pebpo, nytb. OpUeHTUPOBAHHbIE U HEOPUEHTUPOBaHHbIe rpadsbl. AanHa (Bec) pebpa.
BecoBasa maTtpuua rpada. AnvHa nyTv mexay BepwinHamm rpada. Nounck ontumanbHoro nytm B rpade.
HauanbHas BepLlIMHa (MCTOUYHMK) M KOHEYHAA BepLUMHA (CTOK) B OpMeHTUPOBaHHOM rpade. BbluncneHume
KOJIMYECTBA NyTel B HAaNpPaBAeHHOM aUMKANYECKOM rpade.

Oepeso. KopeHb, BepwunHa (y3en), nuct, pebpo (ayra) aepesa. BoicoTa gepesa. Moaaepeso. Mpumepsl
MCNoNb30BaHMA aepesbes. MNepebop BapMaHTOB C MOMOLLbIO AepeBa.

MoHATME MaTeMaTUYeCcKon moaenn. 3aaun, pelaemble C MOMOLLLI MaTEMATUYECKOTO
(komnbloTepHoro) moaenvposaHua. OTANYME MAaTEMATUYECKOM MOLENMN OT HaTYPHON MOAENN U OT
CNI0BECHOro (nnMTepaTypHOro) onncaHma obbeKTa.

3Tanbl KOMMNbIOTEPHOrO MOAEIMPOBAHUA: MOCTAHOBKA 3a4a4M, MOCTPOEHNE MAaTEMATMUYECKO MOAENN,
nporpammHasn peasnnsaumsa, TeCTUPOBaHWe, NpoBeAeHNe KOMMbIOTEPHOro 3KCNePMMEHTa, aHaAn3 ero
pes3yNbTaToB, yTOYHEHUE MOAENMN.

ANropuTMbl U NPOrpammMmmMpoBaHme

Pa3paboTKa aAropMTMOB M MPOrpamm



Pa3bueHune 3a4aun Ha nog3zagaqn. CoctaBaeHne aaropuTMoB M NPOrpamm C UCMNO/b30BaHMEM
BETB/IEHUM, LMK/I0B M BCMOMOraTe/IbHbIX a/Ir0PUTMOB 417 YNpasaeHus ucnosHmutenem Po6ot nau
APYrMMU UCMONHUTENAMM, TAKUMM KaK Yepenalka, YepTEXRHUK U ApYrMMH.

TabnunuHble BeANUYUHbI (Maccusbl). OgHOMepHble maccuBbl. CocTaBneHMe U OTNaKa NPorpamm,
peanusyloLmnx TUMOBbIE afiropUTMbl 06PaboTKN OAHOMEPHbIX YNCNOBbLIX MAaCCUBOB, Ha OAHOM U3
A3bIKOB NporpammmnpoBanHus (Python, C++, Nackanb, Java, C#, LLKOAbHbLIN ANTOPUTMUYECKNIA A3bIK):
3ano/IHeHMEe YMCIOBOr0o MaccmBa CyYaiHbIMU YMCAaMM, B COOTBETCTBMM C GOPMYIO U NyTEM BBOAA
yncesn, HaxoXJeHne CYMMbl 3/IEMEHTOB MacCMBa, IMHENHbI NOMCK 3aAaHHOr0 3HaYeHUs B MaccuBe,
NoACYET 3N1eMEeHTOB MacCcKBa, YA0BAETBOPAIOLLNX 3aaHHOMY YC/0BUIO, HAXOXAeHNe MUHUMANbHOTO
(makcumanbHoro) anemeHTa maccusa. CopTMpoBKa maccusa.

O6paboTKa NOTOKa AaHHbIX: BblYMCNEHME KOAMYECTBA, CYMMbI, CpegHero apudmeTmyeckoro,
MMHUMANAbHOTO M MaKCMMaNbHOMO 3HAaYEHUA 3/1IeMEHTOB NOC/eA0BaATEbHOCTH, YA0BAETBOPAIOLLMX
3aZ,@aHHOMY YC/I0BMIO.

YnpasneHue

YnpasneHue. CurHan. O6paTtHas cBasb. [osyyeHne CMrHanoB oT UMPPOBbIX A4ATYMKOB (KacaHua,
paccTosiHMSA, CBETa, 3ByKa U Apyroro). MprMmepbl NCNOIb30BaHMA NpUHLMNA 06paTHOM CBA3K B CUCTEMAX
ynpaBAeHWsA TEXHUYECKMMM YCTPOMCTBAMM C MOMOLLbIO AATYMKOB, B TOM YNCNE B pOBOTOTEXHMKE.

Mpumepbl po60TU3NPOBAHHBIX CUCTEM (CMCTEMA YNPaBAEHUS ABUMKEHNEM B TPAHCNOPTHOMN CUCTEME,
CBapo4Han IMHMA aBTO3aBOAa, aBTOMATU3MPOBAHHOE yrpaB/ieHne OTonNJeHnem A0oMa, aBTOHOMHanA
cucTema ynpasieHUs TPAHCMOPTHLIM CPeACTBOM U ApYyrue CUCTEMbI).

NHdopMauMOHHbIe TEXHONOTUK
INeKTPOHHble Tabaunubl

MoHATME 06 3NEKTPOHHbIX Tabanuax. TUNbl AaHHbIX B AYEMKaxX 3NEKTPOHHOM Tabauubl. PegaktupoBaHue
n dopmaTtnpoBaHue Tabauu. BcTpoeHHble yHKLUMM 414 NOMCKAa MaKCUMYMa, MUHUMYMa, CYMMbI U
cpeaHero apndmeTnyeckoro. COpTMPOBKa AaHHbIX B BblAeNeHHOM AnanasoHe. NocTpoeHne anarpamm
(rvcTorpamma, Kpyrosas Auvarpamma, TodedHan avarpamma). Boibop Tna gmMarpammebl.

MpeobpasosaHue popmyn Npu KonupoBaHuM. OTHoCcKTeNbHAA, abCONOTHAA U CMeLaHHan agpecaums.

YcnoBHble BbIMUCAEHUA B 9NEKTPOHHbIX Tabanuax. CymmnpoBaHme U NoAcHET 3HAYEHUI, OTBEYAIOLLMX
3agaHHoMy ycnoBuio. ObpaboTka 6osblunx HabopoB AaHHbIX. YNCNeHHOe MoaeiMpoBaHMe B
3NEKTPOHHbIX TabamLax.

MHd)OpMaLI,VIOHHbIe TEXHO/I0TKN B COBPEMEHHOM O6LLI,€CTBe

Posb MHGOPMALMOHHBIX TEXHONOTUIA B PAa3BUTUM SKOHOMMUKM MUPa, CTPaHbI, pernoHa. OTKpbITble
obpasoBaTenbHble pecypcsbl.

Mpodeccumn, cBazaHHble C MHGOPMATUKON U MHGOPMALMOHHBIMU TEXHONAOTMAMMK: BED-AN3alHep,
NPOrpammmncT, paspaboTynk MOBUIbHBIX MPUNOKEHWNIM, TECTUPOBLLMK, APXUTEKTOP NPOrPaMMHOr0
obecneyeHun, cneLmannct No aHaNM3y AaHHbIX, CUCTEMHbIM afMUHUCTPATOP.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMbI MO MH®OPMATUKE HA YPOBHE OCHOBHOTIO
OBLLETO OBGPA3OBAHUA

MN3yyeHne MHPOPMATUKM Ha YPOBHE OCHOBHOrO 06LLero o6pasoBaHmnA HanpaBAeHO Ha AOCTUXEHNE
06Yy4YaoLLMMNCA NTMYHOCTHBIX, MeTanpeaMETHbIX U NpeaMeTHbIX Pe3y/IbTaTOB OCBOEHUA coaepXKaHuA
y4yebHoro npegmera.

NTMYHOCTHbIE PE3Y/1IbTATHI

JINYHOCTHbIE pe3y/ibTaTbl UMEIOT HanpPaB/IEeHHOCTb Ha PelleHne 3a4a4 BOCMUTaHMA, Pa3BUTUA U
coumanusaumm obydarowmxca cpeacTsamm yyebHoro npeamera.

B pe3synbTaTe M3yyeHUA MHPOPMATMKM Ha YpOBHE OCHOBHOTO 0bLiero obpasoBaHus y obyyatoLerocs
6yayT cbopmMpoBaHbl cieayowme AMYHOCTHbIE pe3yabTaThl B YacTu:

1) naTpMOTUYECKOro BOCMUTAHUS:

LEHHOCTHOE OTHOLIEHME K OTEYECTBEHHOMY KY/IbTYPHOMY, MICTOPUYECKOMY M HAYYHOMY Hacaeamto,
NOHWMaHWE 3HaYeHNA MHPOPMATUKM KaK HaYKM B }KM3HM COBPEMEHHOrO 0bLLecTBa, BAajeHme
[0CTOBEPHOW MHbOPMaUMen o NnepeaoBblX MUPOBbIX M OTEYECTBEHHbIX AOCTUMKEHMAX B 061aCTH
MHGOPMATUKN U MHOOPMALMNOHHBIX TEXHONOTMNI, 3aMHTEPECOBAHHOCTb B Hay4YHbIX 3HAaHMAX O LMdPOBOIA
TpaHchOopMaLLUKN COBPEMEHHOTO 06LLECTBa;

2) AYXOBHO-HPaBCTBEHHOIO BOCNMUTAHUA!

OpMeHTaLMA Ha MopasibHble LLEHHOCTU U HOPMbl B CUTyaLMAX HPABCTBEHHOTO BbiboOpa, FOTOBHOCTb
OoLeHMBaTb CBOE NoBeAeHNE M NOCTYMKK, a TaKKe NnoBeaeHne 1 NOCTYNKM APpYrnxX NtoAei ¢ No3numum
HPABCTBEHHbIX W MPaBOBbIX HOPM C YYETOM OCO3HAHMA NOCAEACTBMI NOCTYNKOB, aKTUBHOE Henpusatue
acoumanbHbIX MOCTYMKOB, B TOM Yncie B MHTepHeTe;

3) rpak4aHCKOro BOCNMTaHUA:

npeacTaBAeHNe 0 COUMaNbHbIX HOPMAX M NpaBuaax MEXAUYHOCTHbIX OTHOLLEHUI B KOJIIEKTUBE, B TOM
ymncne B CouManbHbIX coobLLecTBax, cobaroaeHme npasua 6e3onacHoOCTK, B TOM YUC/Ie HaBbIKOB
6e3onacHoro noBeAeHusA B UHTEPHET-Cpee, FOTOBHOCTb K pa3HO0bpa3HOM COBMECTHOM AeATeNbHOCTU
Npw BbINONIHEHUW YYebHbIX, NO3HaBaTe/IbHbIX 3a/a4, CO34aHNN y4ebHbIX NPOEKTOB, CTPeMAEHUE K
B3aMMOMOHUMaHMIO M B3aMMOMNOMOLLM B NpoLecce 3Tol yyebHoM feATesIbHOCTHN, TOTOBHOCTb OLLEHMBATb
CBOE noBeAeHMe 1 NOCTYMNKM CBOMX TOBApULLEN C NO3ULMKN HPABCTBEHHbIX M NPABOBbIX HOPM C Y4ETOM
0CO3HaHWA NOCNeACTBUM NOCTYMNKOB;

4) ueHHOCTel Hay4HOro No3HaHuA:

chOpPMUPOBAHHOCTb MUPOBO33PEHUYECKUX NpeacTaBaeHnn 06 nHGopmaumm, MHGOPMALMOHHBIX
npoueccax U UHGOPMALMOHHbIX TEXHONOTUAX, COOTBETCTBYHOLLMX COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKM M 0BbLW,EeCcTBEHHOW NPAKTUKKN U COCTaBAAOWMX 6A30BYHO OCHOBY AN MOHUMAHMA CYLLHOCTU
HAY4YHOM KapTMHbI MMPa;



MHTEpec K 06y4YeHUIo 1 NO3HaHMIO, I0603HATENbHOCTb, TOTOBHOCTb M CMOCOBHOCTD K
CaMmoobpa3oBaHMIO, 0CO3HAHHOMY BbIOOPY HanNpPaB/IEHHOCTM U YPOBHS 06yYeHMA B Aa/IbHENLLEM;

oB/NlageHne OCHOBHbIMU HaBblKaMK MCCﬂe,ﬂ,OBaTEHbCKOﬁ 0eATeNIbHOCTU, YCTaHOBKA Ha OCMbIC/ieHNe
onbiTa, Ha6!'IIOAEHMI\;1, NOCTYNKOB U CTpemM1eHNe COBePLUEHCTBOBATb NYTU OOCTUXKEHUNA
UMHONBMNAYANTbHOIO U KONINEKTUBHOTO 6naronony'-wm;

chOpPMUPOBAHHOCTE MHPOPMALLMOHHOM KYNbTypbl, B TOM YMC/1€ HAaBbIKOB CAaMOCTOATENbHOM PaboTbl C
y4ebHbIMM TEKCTaMM, CMPABOYHON INTEepaTypoil, pasHOObpPa3HbIMM CpeacTBaMN MHPOPMALLMOHHbIX
TEXHO/IOTUI, @ TAKXKe YMEHUS CAMOCTOATENIbHO ONpeaenaTb LLeau cBoero oby4yeHus, CTaBuTb U
dopmynupoBatb aas cebs HoBble 3a4a4n B y4éDe M No3HaBaTe/IbHOM AeATeIbHOCTU, Pa3BMBaTb MOTUBbI
N MHTEepecCbl CBOeK No3HaBaTeNbHOW AeATe/IbHOCTY;

5) dopMMpoBaHMSA KyAbTypbl 340P0BbA:

OCO3HaHWE LEHHOCTU XU3HWU, OTBETCTBEHHOE OTHOLLEHWE K CBOEMY 34,0P0Bbt0, YCTAHOBKA Ha 340PO0BbIN
06pa3s }K13HU, B TOM YMCJIE U 33 CYET OCBOEHMA U cobAtoaeHMA TpeboBaHUIM be3onacHOM aKcnayaTaumm
cpeacTB MHPOPMALLMOHHBIX U KOMMYHUKALMOHHbIX TEXHONOTUA;

6) TPYAOBOro BOCNUTAHUSA:

MHTEpPEC K NPaKTUYEeCKOoMY M3yYeHUto npodeccuii u Tpyaa B chepax npodeccmoHanbHOW AeATeNbHOCTH,
CBA3aHHbIX C MHGOPMATUKOW, MPOrPAMMMUPOBAHNEM N MHOPMALMOHHBIMU TEXHONOMMAMM,
OCHOBAHHbIMU Ha AOCTUXEHUAX HAYKN MHPOPMATUKU U HAYYHO-TEXHUYECKOTO Nporpecca;

OCO3HaHHbI BbIGOP U NOCTPOEHNE NHANBNAYAbHOW TPAeKTOPMUM 06Pa30BaHMUA U KU3HEHHbIX N1aHOB C
YUYETOM /INYHBIX U OBLLLECTBEHHbIX MHTEPECOB U NoTpebHoCTel;

7) 3KO/10rnMYeCKoro BoCNUTaHnA:

0CO3HaHMe rnobanbHOro XapaKTepa 3KOOrMYECKUX NPODHAEM U NYTEN UX PELLUEHUS, B TOM YUC/E C
YY4ETOM BO3MOMKHOCTEN MHPOPMALMOHHbBIX U KOMMYHUKALMOHHbIX TEXHO0MUA;

8) aganTaumm obyyatoWeroca K USMeHSIOLLMMCA YCI0BUAM COLMAbHOW U NPUPOAHOM cpeabl:

0CBOEHMWe 06YyYaoLLMMMCA COLLMANBHOIO OMbITa, OCHOBHbIX COLMA/IbHbIX PO/, COOTBETCTBYIOLLMX
BeAyLeln AeATeNbHOCTN BO3pacTa, HOPM M NpaBua 0bLw,ecTBEHHOro nosegeHus, Gopm CoLManbHOM
M3HM B rpynnax n coobLecTsax, B TOM YMC/e CYLLECTBYIOLLMX B BUPTYalbHOM NPOCTPaHCTBeE.

METANPEAMETHbIE PE3Y/IbTATbI

MeTanpegMeTHble pe3ybTaTbl OCBOEHMA NPOrPamMmmMbl N0 MHPOPMATUKE OTPAXKAIOT OBALEHME
YHMBEPCANbHbIMU Y4eOHbIMU AEACTBUAMM — MO3HABATE/IbHbIMU, KOMMYHUKATUBHbBIMU, PETYNATUBHBIMM.

MNo3HaBaTenbHble YHUBEpPCAa/JibHblE y‘-IEGHbIe AEﬁCTBMﬂ

basosble nornyeckmne AEﬁCTBMﬂZ



yMeHue onpeaenatb NOHATUA, CO3AaBaTb 0606LLEeHNA, yCTaHaBAMBATb aHaNOMK, KNaccuduLMpoBaTh,
CamMOCTOATEIbHO BblBMpPaTb OCHOBAHUA U KPUTEPUU ANA KnacCudUKalmm, ycTaHaBAMBaTb MPUUMHHO-
cneAcTBeHHble CBA3M, CTPOUTDb JIOrMYECcKUe paccyKaeHua, AenaTb YMO3aKNouYeHUs (MHAYKTUBHbIE,
AeAYKTUBHbIE 1 MO aHasornn) 1 BbIBOAbI;

YMeHue co3aaBatb, NPUMEHATL U I'IpEO6pa3OBbIBaTb 3HaKN U CMMBOJIbl, MOJEeNN N CXeMbI ONA pelleHnA
y'~|e6HbIX M NO3HaBaATEJIbHbIX 3a44a4;

CaMOCTOATE/IbHO BbI6MpaTb cnocob peweHnA y‘-IE6HOI7I 3a4a4yn (CpaBHMBaTb HECKOJZIbKO BapunaHTOB
peweHunAa, BbI6MpaTb Hanbonee I'IOLI,XO,CI,HU.I,M% C yLIéTOM CaMOCTOATENIbHO BblAENTEHHbIX KpMTepMeB).

basosble nccneposartesibCkme AeﬁCTBMﬂI

bopmynnpoBaTh BONPOCHI, GUKCUPYIOLLME PA3PbIB MEKAY PEeaNbHbIM U KenaTebHbIM COCTOAHMEM
CUTyaumm, 06beKTa, U CaMOCTOATEIbHO YCTaHABAMBATb MCKOMOE U AAHHOE;

OUEeHUNBATb Ha NPUMEHUMOCTb N AOCTOBEPHOCTb MHd)OpMaLI,VII'O, NnoNy4YeHHYHO B X04e nccienoBsaHusA;

NMPOrHoO3MpoBaTb BO3MOXHOE p,aaneﬁLuee pa3suTne npoueccos, COBbITUI U UX nocneacTtsnA B
AdHaNOTNYHbIX NN CXOOHbIX CUTYaUUNAX, @ TaKXKe BblABUITaTb NpPeanosioxKeHnA 06 unx pa3BUTNN B HOBbIX
YCNOBUAX N KOHTEKCTaX.

PaboTa c MHpopmauymeii:
BbIABAATL AePUUNT MHDOPMALMK, AAHHbIX, HEOOXOAUMbIX AN PELLEHUSA MOCTaBNeHHOW 3aauu;

NPUMEHATb Pa3/IMyHble METOAbl, MHCTPYMEHTbI M 3aNPOChl NPU NMOUCKE U 0TOope nHopMaLLUN UK
OAaHHbIX U3 UCTOYHMKOB C Y4ETOM NPeasiorKEHHOM y4ebHOM 334a4M U 3a4aHHbIX KpUTEPUEB;

BblIOMPaTb, aHAIM3MPOBATb, CUCTEMATU3MPOBATb U MHTEPMPETMPOBATL MHPOPMALMIO PA3IMYHBIX BUA0B
n dopm npeactaBaeHuUs;

CaMOCTOATENbHO BbIOMpPaTh ONTUManbHyo popmy npeacTaBaeHMA MHPOPMaLMK U UANKOCTPUPOBATD
pellaemble 3343a4M HECIOXKHbBIMU CXEMAMM, Anarpammamm, MHOM rpadpuKomn 1 x KOMBUHaLMAMY;

OUEHMBATb HaAEKHOCTb MHPOPMALMK NO KPUTEPUAM, NPELNONKEHHBIM YUMTENEM NN
chOpMYyIMPOBAHHBIM CAMOCTOATENIbHO;

3pPeKTUBHO 3aNOMMHATL U CUCTEMATU3IMPOBATbL MHGOPMALMIO.

KOMMYHWMKaTMBHbIE YHMBEPCANbHble yYebHble AencTBUA
ObuweHue:

COMOCTaBAATb CBOU CYXKAEHUA C CYXKAEHUAMM APYTUX YHaCTHUKOB AManora, obHapy»KmnBaTb pasivume u
CXOACTBO NO3ULUIA;

I'Iy6lWI‘-IHO npeacTaBAATb pe3yanbTaTbl BbINOJIHEHHOIO ONbITa (:-)KcnepmmeHTa, ncenenoBaHuA, I'IpOEKTa);



CaMOCTOATENIbHO BbI6MpaTb d)opmaT BbICTyNnneHUA C yLIéTOM 3a4a4 npe3eHTaunn n ocobeHHocTel
ayauTopun n B COOTBETCTBUUN C HUM COCTaB/IATb YCTHblEe U NMUCbMEHHbIe TEKCTbl C UICNMOJSIb30BaHNEM
UNNKOCTPATUBHBIX MaTepPUNanos.

CoBmecTHas AeATeNbHOCTb (COTPYAHMYECTBO):

NMOHWMATb U MUCNO/b30BaTb NPENMYLLECTBA KOMAaHAHON U MHAMBUAYANbHOW PaboTbl NpU peLleHmnm
KOHKpPEeTHOM npobaembl, B TOM Yncie Npu co3gaHnm MHGOPMALMOHHOIO NPOAYKTA;

NPUHUMATDL LLE/Ib COBMECTHON MHOPMaLIMOHHOM AeATeNnbHOCTM o cbopy, obpaboTke, nepeaade,
bopmanunsaunn nHGopmaLmMn, KONNTEKTUBHO CTPOUTL AEUCTBUA NO e€ AOCTUNKEHMIO: pacnpeaenaTb
ponn, goroBapusaTbca, 06Cy»KAaTh NPOLECC U pe3y/ibTaT COBMECTHOM paboTbl;

BbINO/IHATbL CBOO YacTb paboTbl ¢ MHGOPMaLMEN AN MHDOPMALMOHHBIM NPOAYKTOM, A4OCTUran
KauyecTBeHHOro pesy/ibTaTa Nno CBOEMY HanpaBAeHUIO U KOOPAUHUPYA CBOWN AeNCTBUA C APYrMMM
yNeHamMn KOMaHabl;

OLEHMBATb Ka4YeCcTBO CBOEr0 BKNAAA B 00U MHPOPMALLMOHHDBIN NPOAYKT MO KPUTEPUAM,
CamocToATeNbHO CHOPMYIMPOBAHHBIM YH4aCTHUKAMM B3aUMOLENCTBUSA;

CpaBHMBaTb Pe3yNbTaTbl C UICXOAHOM 3aZa4elt U BKNAA, KaXKAOMo YieHa KOMaHAbl B OCTUXKEHME
pe3ynbTaToB, pa3fenatb chepy OTBETCTBEHHOCTM W NPOABAATb FTOTOBHOCTb K NPeA0CTaB/AEHUIO OTYET]
nepeg rpynnomn.

PerynATnBHble yHMBeEpCanbHble yyebHble AencTBUA
CamoopraHusaumsa:
BbIAABAATH B *KU3HEHHbIX M y4ebHbIX cCUTyaumax npobaemol, Tpebytowme pelleHuns;

OPWEHTUPOBATLCA B PA3/IMYHbIX MOAX0AAX K MPUHATUIO pelweHuii (MHANBUAYaNbHOE NPpUHATHE
peLleHni, NPpUHATUE peLleHni B rpynne);

CaMOCTOATEIbHO COCTaBAATb a/ITOPUTM peLleHus 3aaaum (MK ero YacTb), BbiIbMpaTb cnocob pelleHus
yyebHoM 3a4a4M C Y4ETOM MMEIOLLUXCA PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpPOoBaThb
npeasiaraemble BapuUaHTbl peLIeHN;

COCTaB/ATb MAaH AENCTBMIA (NaH peannsaummnm HameyeHHOro airopUTMa peLLIeHns), KOPPEKTUPOBaTbL
NpeasoXKeHHbIA aArOPUTM C Y4ETOM NONYYEHUA HOBbIX 3HAHMI 06 M3yyaeMoM OOBEKTE;

AenaTb BbI6Op B YC/N0BUAX NPOTUBOPEUYNBOMN MHPOPMALUKM M BpaTb OTBETCTBEHHOCTbL 3a peLleHme.
CamoKoHTponb (pednekcun):

BJa4eTb CNOCO6aMM CAMOKOHTPO/1A, CAMOMOTMBALNN U pedaeKcuu;

[AaBaTb OLEHKY CUTyaL MU U Npeasiaratb NAaH eé U3MeHeHus;

YUNTbIBATb KOHTEKCT M NPeaBnAeTb TPYAHOCTU, KOTOPbIe MOTYT BO3HUKHYTb NpU peLieHnn yuebHol
3a4a4M, afanTUPOBaThb PelleHne K MeHALWMMCA 06CTOATEIbCTBAM;



06bACHATL MPUUUHBI AOCTUNKEHMA (HEAOCTUHKEHMSA) PE3yNbTaTOB MHPOPMALMOHHOM AEATENBHOCTH,
[aBaTb OLEHKY NPMOB6PETEHHOMY OMbITY, yMETb HaX0AMUTb NO3UTUBHOE B NPOM3OLLEALLIEN CUTYaLMK;

BHOCUTb KOPPEKTUBLI B AeATEe/IbHOCTb Ha OCHOBE HOBbIX 06CTOF|TeﬂbCTB, N3MeHUBLUUXCA CMTyaLI,VI[;i,
YCTAaHOB/IEHHbIX OLLIM6OK, BO3HUKLWINX pr,D,HOCTEl\;I;

OLEHMBATb COOTBETCTBME PE3y/IbTaTa Le/Iu U YCIOBUAM.
IMOLMOHANbHbIN UHTENNEKT:

CTaBUTb cebsA Ha MeCcTo APYroro YesoBeKa, MOHMMAaTb MOTUBbI U HAMEPEHUA APYrOro.
MpuHAaTHE ceba u apyrux:

0CO3HaBaTb HEBO3MOMKHOCTb KOHTPO/IMPOBATb BCE BOKPYF AaXKe B YC/I0BUAX OTKPLITOro A0CTYNa K
NtobbIm 06bEMam HpopmaLmu.

MPEOMETHbIE PE3Y/IbTATbI

K KoHUy 06yueHus B 7 Kiacce y obyyatowierocs 6yayT chopmupoBaHbl cneaytolmne ymeHus:

NOACHATb HA NPUMEpPaxX CMbICA NOHATUIN KMHPOPMaLUA», KMHGOPMALMOHHbIV NpoLeccy», «obpaboTka
MHbOPMaLUN», «XpaHeHUe MHPOPMaLMKY, «nepedada MHGopmaLmmy;

KOAMPOBaTb U AEKOAMPOBATL COOBLLEHUA MO 3a4aHHbIM NPaBUIaM, 4EMOHCTPMPOBATbL NOHUMaHWe
OCHOBHbIX MPUHLMMNOB KOANPOBaHMA MHGOPMALMM Pa3UYHON NPUPOAbl (TEKCTOBOM, rpaduyecKol,

ayamo);

CpaBHMBATb AJIMHbI COOOLLEHWNI, 3aMMUCAHHbIX B PAa3/IMYHbIX aNdaBUTax, ONepupoBaTb eANHULLAMM
n3mepeHua MHGOPMaLMOHHOTO 06BEMA M CKOPOCTU Nepeaayn AaHHbIX;

OLLeHMBaTb U CPAaBHMBATbL Pa3Mepbl TEKCTOBbIX, rpaduyeckmx, 38yKosbix dainnos 1 suaeodaiinos;

NPUBOAUTL MPUMEPbI COBPEMEHHbIX YCTPOMCTB XpaHEHUA U nepesaym MHGOoOpmMaLumM, CPaBHUBATb MX
KO/IMYECTBEHHbIE XapPaKTEPUCTUKMY;

BbIENATb OCHOBHbIE 3Tarnbl B UCTOPUM M NOHUMATb TEHAEHL MW PA3BUTUA KOMMbIOTEPOB U
nporpammHoro obecneyeHus;

nosiyyaTb M UCMONb30BaTb MHPOPMALINIO O XapaKTEPUCTUKAX NepPCcoHabHOrO KOMMbiOTEpPa 1 ero
OCHOBHbIX 3/1eMeHTax (npoLeccop, onepaTUBHaA NamaATb, 4ONTOBpeMeHHas NamaTb, YCTPOICTBa BBOAA-
BblBOAA);

COOTHOCUTb XapaKTEPUCTUKU KOMMbIOTEPA C 3a4a4aMM, pellaemMbiMM C €ro NOMOLLbIO;

OpPMEHTUPOBATLCA B MEPAPXUYECKON CTPYKTYpE GaliioBoM cucTembl (3anncbiBaTb NoIHOE UMA dalina
(kaTanora), nyTb K paiiny (KaTanory) no umeroLLLeMycs onucaHunio GpaiIoBoi CTPYKTYPbl HEKOTOPOTO
MHPOPMALMOHHOTO HOCUTENA);



paboTtaTb ¢ $paliIoBOMN CUCTEMOI NEPCOHANIbHOIO KOMMbIOTEPA C MCNO/Ib30BAHUEM FpadUYeCcKoro
uHTepdelica, a UMEeHHO: C034aBaTb, KONWMPOBATb, MepemeLLaTb, NeEPEMMEHOBbIBATL, YAANATL U
apx1MBMpoBaTb Gainbl M KaTanorun, UCNob3oBaTb AaHTUBUPYCHYIO NPOrpammy;

npeacTaBAATb Pe3y/bTaTbl CBOEW AEATENbHOCTU B BUAE CTPYKTYPUPOBAHHbIX UAOCTPUPOBAHHbIX
OOKYMEHTOB, MyNbTUMEANMHbIX NPe3eHTaLnit;

nckaTb MHGopMaLmto B UHTepHeTe (B TOM Ync/ie, NO KOYEBLIM C/I0BaM, NO M306parkeHuo),
KPUTUYECKM OTHOCUTBLCA K HaillaeHHON nHGopMaL MM, 0CO3HaBasA ONacHOCTb A4 IMYHOCTM U obLiecTBa
pacnpocTpaHeHus BPeLOHOCHON MHPOPMALLMK, B TOM YMUCIE IKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO
XapakTepa;

MOHMMaTb CTPYKTYpY aapecos Be6-pecypcos;
MCNO/Ib30BaTb COBPEMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKaLWIA;

cobntogaTb TpeboBaHUA 6e30MacHOM IKCNAYyaTaLUM TEXHUYECKUX CPEACTB MHPOPMALMOHHDIX U
KOMMYHMKaUMOHHbIX TEXHONOTNIM, CO6t04aTh CeTEBOM 3TUKET, 6a30Bble HOPMbl MUHPOPMALMOHHOW
3TUKM M NpaBa Npu paboTe C NPUAOKEHMAMM Ha NtOObIX yCTpOMCTBaxX U B MHTepHeTe, BbIGMPaATh
6e30nacHble cTpaTerMm NnoBeeHUA B CETYH;

NMPUMEHATb MEeTOAbl I'IpOd)VI}'IaKTVIKVI HEratTMBHOro BANAHUA CpeacTs MH(I)OpMaLI,VIOHHbIX n
KOMMYHUKAUNOHHbIX TEXHO/IOrMi Ha 340poBbe NO/Ib30BaTENA.

K KoHLy 06y4eHuMsa B 8 Knacce y obydatouieroca 6yayT chbopmnpoBaHbl cneaytowme ymeHus:
NOACHATb Ha MPMMEpPaX Pa3AINUNA MeXAY NO3ULMOHHBIMU U HEMO3ULUMOHHbBIMU CUCTEMAMW CHUCNEHUS;

3anuncbiBaTb U CpaBHUBATDL Lenble Yncaa ot 0 go 1024 B pasanMyHbIX NO3ULMOHHBIX CUCTEMAX CYUCNEHUA
(c ocHoBaHUWAMM 2, 8, 16), BbINONHATL apuPMeETUYECKME ONepaLnn Hag HUMK;

PaCKpbiBaTb CMbIC/ NOHATUIM «BbICKa3blBaHME», «10rM4eCKan onepaumna», K 10rm4eCKoe BbipaxKeHne»;

3anncbiBaTb 1I0OTMYECKUE BbliparKeHUA C NCNoJsIb30BaHMEM ANU3BIOHKUNN, KOHBIOHKUWU N OTPULLAHNA,
onpeaenATb NICTUHHOCTb IOTNMYECKNX BblpaH(eHMVI, €C/11 N3BeCTHbl 3Ha4YeHnA UCTUHHOCTU BXOAALWNX B
Hero nepemeHHbIX, CTPOUTb Ta6l1VILI,bI UCTUHHOCTU ANA NOTNYEeCKUX Bblpa)KeHwﬁ;

pacKpbIiBaTb CMbIC/1 MOHATUI KUCTIONIHUTENbY, KaJITOPUTM», KMPOrPaMmMa», MOHMMAsA PasHULY MeXay
ynotpebaeHnem 3TUX TEPMUHOB B 0BbIAEHHON peun U B UHPOPMATHUKE;

ONUCbIBAaTb a/IPUTM pelleHnA 3a4a4n Pa3IN4YHbIMU CI'IOCOﬁaMM, B TOM 4ucne B snae 6I'IOK-CXGMbI;

COCTABAATb, BbINOJIHATb BPYYHYO M HA KOMMNbOTEPE HECNOXKHbIE aNTOPUTMbI C UICNOJIb30OBAHNEM
BETBJIEHUIN N LUMKAOB A/1A YNPaB/EHUS UCMOJIHUTENAMM, TaKUMUM KaK PoboT, Yepenaluka, YepTéxKHUK;

MUCNO1b30BaTb KOHCTAHTbI U MepemMeHHble Pa3/INYHbIX TUMOB ('«-IVIC}'IOBbIX, NOrn4yeckux, CVIMBOI'IbeIX), d
TaKXe cogeprKalme nx BbipaxKeHna, MCNoJa1b30BaTb ONeEPATOpP NPUCBanBaHUA;

Mcnonb3oBaTb Npu pa3pa60TKe nporpamm norn4yeckmne sHadyeHuma, onepaumnn n BbipaxKeHna C HUMu;



aHanNM3MpoBaTb NPEAJ/IOKEHHbIE aNTOPUTMbI, B TOM YMCE ONPeaensiTb, Kakne pesysibTaTbl BO3MOXKHbI
npu1 3a4aHHOM MHOXECTBE UCXOAHbIX 3HAYEHWN;

C034aBaTb M OTNAXKMBATb NPOrPamMMbl Ha OAHOM M3 A3bIKOB NporpammuposaHus (Python, C++, Mackasnb,
Java, C#, LLUKoNbHbIN ANropUTMUYECKUIA fA3bIK), peannsylolime HEC0KHbIe anropuTmbl 06paboTKu
YMCNOBBIX AAHHbIX C UCMO/Ib30BAaHNEM LMK/IOB M BETB/IEHWNI, B TOM YMCNE PEaNU3yoLme NpoBepKy
AEe/IMMOCTU OAHOTO LeNoro YNC/a Ha ApYyroe, NPpoBepKy HaTypPasibHOTO YMC/Ia Ha MPOCTOTY, BblAeNeHus
undp 13 HaTypanbHOro Yncna.

K KoHUy 06y4eHuMa B 9 Knacce y obydatoueroca 6yayT chopmnpoBaHbl cneaytowme ymeHus:

pa3busaTtb 3a4a4M Ha NoA3a4aum, COCTaBAATb, BbINOAHATb BPYYHYIO M HAa KOMMbIOTEPE HEC/IOXKHble
a/IrOPUTMbI C UCMOJIb30BaHNEM BETB/IEHWUIN, LMKIOB U BCMOMOTaTe/IbHbIX a/ITOPUTMOB A8 YrpaBieHus
NCMONHUTENAMM, TaKUMU Kak Po6OT, Yepenaluka, YepTEHUK;

COCTaB/IATb U OT/IAXKMBATb NPOrPaMmbl, peannsytowme TUNOoBbIE AArOPUTMbl 06PabOTKM YNCNOBBIX
nocnenoBaTeNIbHOCTEN UM O4HOMEPHbBIX YUCIOBbIX MacCMBOB (MOUCK MaKCMMYMOB, MMHUMYMOB,
CYMMbl UM KOJIMYECTBA 3/IEMEHTOB C 334aHHbIMU CBOMCTBAMM) HA O4HOM U3 A3bIKOB
nporpammunpoBaHua (Python, C++, Mackanb, Java, C#, LLUKONbHbIN ANropuUTMUYECKNit A3bIK);

pacKpbIBaTb CMbIC/ NOHATUIA «MOAENbY», KMOAENMPOBAHNEY», ONPEAeNaATb BUAblI MoAe el, OLeHNBaTb
afleKBaTHOCTb MOAE/IM MOAEIMPYEMOMY OBBEKTY U LENAM MOAEMPOBAHMSA;

NCMNoNb30BaTb rpadbl U AepeBba A4 MOAENMPOBAHUA CUCTEM CETEBOMN U MEPAPXMYECKON CTPYKTYpbI,
HAXo04WTb KpaT4yanLWwmn NyTb B rpade;

BblIOMpPaTb CNOCOb NpeacTaBAEHNA AAHHbIX B COOTBETCTBUM C NOCTaB/NEHHOM 3aga4eli (Tabimubl, CXeMbl,
rpaduku, AMarpammbl) C UICNOJIb30BAaHMEM COOTBETCTBYHOLLMX MPOrPaMMHbIX CPeacTB 06paboTKu
OaHHbIX;

MCNO1b30BaTb 3/1IEKTPOHHbIE Ta6ﬂMLl,bI Aana O6p360TKM, dHan3a n Bu3yaansalmmn 4HnNCcaoBbixX gaHHbIX, B
TOM 4YuUcne C sblgeneHmnem agmnana3oHa Ta6}1MLI,bI nynopagoymnBaHnem (COpTMpOBKOﬁ) €ro 3/1eMeHTOB;

€034aBaTb M NPUMEHATb B 3/IEKTPOHHbIX Tabaunuax Gopmybl AN PacYETOB C MCNONb30BAHUEM
BCTPOEHHbIX apudmeTnyecknx GyHKUNN (CymmmnpoBaHne 1 NOACYET 3HaYEHUI, OTBEYaOLMX 3aaHHOMY
yCNoBuio, cpeaHee apudmeTMYeckoe, NONCK MaKCMMaIbHOIO M MMHMMA/IbHOTO 3HaYeHus),
abCcoNtOTHON, OTHOCUTENBHOM, CMELLaHHOM agpecauumu;

NUCNONb30BaTb 3/IEKTPOHHbIE TabAULbI AN YNCAEHHOTO MOZENMPOBAHMA B MPOCTbIX 3a4a4ax U3 pasHbIX
npeaMeTHbIX obnacrei;

MCNO/Ib30BaTb COBPEMEHHbIE MHTEPHET-CEPBUCHI (B TOM YMC/IE€ KOMMYHUKALMOHHbIE CEPBUCHI,
06/1auHble XPaHUANLLA JAaHHbIX, OHAANH-NPOrpamMmmbl (TEKCTOBbIE U rpaduyeckne peaakTopsbl, cpeapl
pa3paboTkn)) B yuebHOIN 1 NOBCEAHEBHOW AATENbHOCTY;

NPMBOAUTL NPUMEPbHI UCMO/Ib30BaHNA reonHGOPMALIMOHHbIX CEPBUCOB, CEPBUCOB roCyAapCTBEHHbIX
ycnyr, obpasoBaTesibHbIX CEPBUCOB MHTEpHETa B y4ebHOM 1 NOBCEAHEBHOM AEATENBHOCTH;



MCNO/b30BaThb Pas3/INyHbIE CPEeACTBa 3aLMTbl OT BPeAOHOCHOIo NPOrpaMmmMHOro obecnedyeHmns, 3aWmLLaTh
MepcoHanbHyo MHGOPMALMIO OT HECAaHKLIMOHMPOBAHHOrO AOCTYNa W ero Noc/ieACcTBUiA (pasrnaleHns,
NOAMEHbI, yTPaTbl AaHHbIX) C YYETOM OCHOBHbIX TEXHO/IOTMYECKMX U COLMANbHO-NCUXON0TMYECKNX
acrneKToB MUCMO0/b30BaHNA ceTU UHTepHeT (ceTeBad aHOHMMHOCTb, LMbPOBOW ced, ayTeHTUYHOCTb
Cy6bEKTOB M pecypcoB, ONACHOCTb BPeAOHOCHOTO KOAa);

pacno3HaBaTb NOMbITKM U NpeaynpexkaaTb BoBjedeHne cebsa 1 OKpy)KatoLWmMX B AeCTPYKTUBHbIE U
KPUMUHaNbHblEe GOPMbI CETEBOW aKTUBHOCTM (B TOM YMCE KUBEPBYANMHT, GULLNHT).



TEMATWUYECKOE NJTAHNPOBAHUE
7 KNACC
Konunuectso yacos
DNIeKTPOHHble (undpoBsbie)
Ne n/n HanmeHoBaHMe pa3aenos 1 Tem NPOrpammbl
Beero KoHTpoAnbHbIE MpaKTnyeckune obpasoBaTtesibHble pecypchl
paboTbl paboTbl
Pasgen 1. Undposan rpamoTHOCTb
11 KomnbtoTep — yHMBEpPCaibHOE YCTPONCTBO 5 Bubnunoteka LIOK
' 06paboTKKN AaHHbIX https://m.edsoo.ru/7f41646¢
1.2 Mporpammbl 1 gaHHbIE 4 bubamoreka LIOK
' porp A https://m.edsoo.ru/7f41646¢
13 KomnbloTepHble ceTn 2 bubanorexa LIOK
' P https://m.edsoo.ru/7f41646¢
Utoro no pasgeny 8
Paspgen 2. TeopeTuyeckme oCHOBbI MHPOPMATUKM
2.1 NHdopmaumsa n MHGOpPMaLMOHHbIE NPOLECChI 2 bubamorexa LIOK
' pmat pmat POt https:/m.edsoo.ru/7f41646e
Bubnnoteka LLOK
2.2 MNpeacrtasneHne nHpopmaLmnm 9
PeA dopmay, https://m.edsoo.ru/7f41646¢
UTtoro no pasgeny 11



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

Pasgen 3. MHboOpmaUMOHHbIE TEXHOIOTUM

Bubnanoteka LLOK

3.1 TeKcToBble AOKYMEHTDI 6
AOKY https://m.edsoo.ru/7f41646¢

3.2 KomnbtoTepHaa rpadumka 4 bubamorexa LIOK

' P P https://m.edsoo.ru/7f41646e
3.3 MynbTUMeaniHble Npe3eHTaunm 3 Bubsmotexa LIOK

' y A P 4 https://m.edsoo.ru/7f41646¢
Utoro no pasgeny 13
Pe3epBHOe Bpems 2
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KNIACC

Konnuyectso vacos

INeKTpOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pasgenos n Tem Nnporpammel
Beero KOHTpOANbHbIE MpaKTnyeckue obpasoBaTenbHble pecypchbl
paboTbl paboTbl
Paspen 1. TeopeTuyeckme oCHOBbI MHPOPMATUKM
Bubnnoteka LOK
1.1 Cuctembl cyumcneHun 6 1
https://m.edsoo.ru/7f418516
1.2 31eMeHTbl MaTeMaTHUYECKOM JIOTUKMU 6 1 bubamoreia LIOK
' https://m.edsoo.ru/7f418516
Utoro no pasgeny 12
Paspen 2. Alropntmsl M NporpammmnpoBaHme
’1 McnonHutenn v anropntmol. ANropuTMmnYecKkue 10 1 Bubnunoteka LLOK
' KOHCTPYKL MM https://m.edsoo.ru/7f418516
2.2 A3bIK NporpammmpoBaHuA 9 bubauorexa LIOK
' porp P https://m.edsoo.ru/7f418516
2.3 AHann3 anropnTmos 2 bubauorexa LIOK
' P https://m.edsoo.ru/7f418516
Utoro no pasgeny 21



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

PesepBHOe Bpems

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

34




9 KNIACC

Konnuyectso vacos

DNIEeKTPOHHbIe (undpoBbie)

Ne n/n HanmeHoBaHWe pa3aenios v Tem Nporpammbl
Beero KoHTpoAnbHbIE MpaKkTnyeckue obpasoBaTtesibHble pecypchl
paboTbl paboTbl
Pasgen 1. Undposan rpamoTHOCTb
11 rnobanbHas cetTb MHTEPHET M cTpaTerum 3 Bubnnoteka LLOK
' 6e3onacHoOro noseaeHUs B Hel https://m.edsoo.ru/7f41a7d0
Bubnanoteka LLOK
1.2 PaboTa B UHGOPMALMOHHOM NPOCTPAHCTBE 3
bopmay, poctp https://m.edsoo.ru/7f41a7d0
Utoro no pasgeny 6
Pasgen 2. TeopeTmyeckne oCHOBblI MHGOPMATUKM
2.1 MoaennposaHue Kak MeTo No3HaHMA 8 1 bubanorexa LIOK
' AS/UP A https://m.edsoo.ru/7f41a7d0
WNtoro no pasgeny 8
Pasgen 3. AnropMTmMmbl U NPOrPaMMMPOBaHUNE
3.1 Pa3paboTKa anropnTmoB 1 Nporpamm 6 1 bubamorexa LIOK
' P P porp https://m.edsoo.ru/7f41a7d0
3.2 YnpasneHue 2

Bbubanorteka LLOK



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

https://m.edsoo.ru/7f41a7d0

UTtoro no pasgeny 8

Pazpen 4. UHPopMaLMOHHbBIE TEXHONOTMM

4.1 INeKTPOHHble Tabanybl 10 bubauorexa LIOK

https://m.edsoo.ru/7f41a7d0

42 NHdopMaLMOHHbIE TEXHONOTUM B 1 Bubnanoteka LLOK
coBpemeHHoMm obuiecTse https://m.edsoo.ru/7f41a7d0

UTtoro no pasgeny 11

PesepBHoe Bpems 1

OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 34



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0




MOYPOYHOE MNJIAHMPOBAHUE

7 KNACC
Konnuyectso yacos
[NaTa JNeKTPOHHbIe undpoBble
Ne n/n | Tema ypoka
Beero KoHTposbHbIe MpaKkTnueckmne n3yyeHus obpa3oBaTesnibHble pecypchl
paboTbl paboTbl
KomnbloTep — yHUBepcaibHoe
BbIYMCAUTENIbBHOE YCTPOMCTBO,
1 aboTalolee no nporpamme. TeXHUKa 1 bubamorexa LOK
P - porp ) https://m.edsoo.ru/8al1521d2
6e3onacHOCTN 1 NpaBuaa paboTbl Ha
KomnbloTepe
5 UcTtopuma n coepemeHHble TeHOEHL NN L Bubnnoteka LLOK
pa3BUTMA KOMNbIOTEPOB https://m.edsoo.ru/8al523ee
MporpammHoe obecnevyeHune
3 KomnbtoTepa. [NpaBoBas oxpaHa 1 bubamorexa LOK
pa. TP P https://m.edsoo.ru/8al152826
NpPorpamMmm u AaHHbIX
4 daiinbl u nanku. OCHOBHbIE onepaumn ¢ 1 Bubnnoteka LLOK
dbannamm 1 nankamm https://m.edsoo.ru/8al52a74
5 ApxuBauma AaHHbIX. Mcnonb3oBaHue 1 Bubnunoteka LLOK
NporpamMmm-apxmeaTopos https://m.edsoo.ru/8al52cfe
6 KomnbloTepHble BUPYCbI U 1 Bubnunoteka LLOK
AHTMBUPYCHbIE MPOrpamMmbl https://m.edsoo.ru/8a152{74



https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a1521d2

KomnbtoTepHble ceTn. MNounck

Bubnnoteka LLOK

7
MHPopmaunm B cetn NHTepHET https://m.edsoo.ru/8a153244
CepBUCHI MHTEPHET-KOMMYHUKaUMIA.
8 CeTteBoW aTukeT. CTpaternm 6e3onacHoro bubnnoreka LIOK
- -TP https://m.edsoo.ru/8al53460
nosefeHuA B UHTepHeTe
9 NHpopmauma n aaHHble bubauorexa LIOK
pMatia 14 https://m.edsoo.ru/8al 61966
10 NHdopmaumnoHHble npouecchl bubauotexa LIOK
pmat POt https://m.edsoo.ru/8al61e2a
1 PasHoobpa3sue A3bIKOB U andhaBUTOB. Bubnnoteka LLOK
EcTecTBeHHble U popManbHble A3bIKK https://m.edsoo.ru/8al61fec
1 [BonuHblit andasuT. MpeobpasoBaHue Bubnunoteka LLOK
ntoboro andasuTa K 4BOUYHOMY https://m.edsoo.ru/8a162186
13 MpeacraBneHne faHHbIX B KOMMblOTEpe Bubnunoteka LLOK
KaK TEKCTOB B ABOMYHOM a/sipaBuTe https://m.edsoo.ru/8a162316
1 EANHULI n3MepeHnsa MHGopMaLum u Bubnunoteka LOK
CKOpOCTU Nepeaayn AaHHbIX https://m.edsoo.ru/8al16249c
15 KoguposaHue TekcToB. PaBHOMeEpHbIe 1 Bubnunoteka LLOK
HepaBHOMEpPHbIe Koapl https://m.edsoo.ru/8a162510
16 JekoanpoBaHue coobLLEHMIA.

NHbOPMaLMOHHBIN 06BbEM TEKCTa



https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a153244

Lndposoe npeacrasnexHue

Bubnnoteka LLOK

17
HenpepbIBHbIX AaHHbIX https://m.edsoo.ru/8a162848
KoguposaHue ugeTa. OueHKa
18 MHPOPMALMOHHOIO 06bEMA Bubnunoteka LOK
rpadmyecknx AaHHbIX A8 PAcTPOBOro https://m.edsoo.ru/8al629ec
n3obpaxeHun
19 KoaunposaHue 3ByKa bubauorexa LIOK
AP y https://m.edsoo.ru/8al162b72
Pe3sepBHbIlt ypoK «KoHTposibHaA paboTa
20 no Te?vte "M yep CTaBHEH:)e i bub/worera LIOK
P fl' https://m.edsoo.ru/8a162d02
nHdopmaumnmn'»
TeKcToBble AOKYMEHTbI, X BBOA, U
21 e[aKTUPOBaHME B TEKCTOBOM bubauorexa LIOK
pea P https://m.edsoo.ru/8al62e7e
npoveccope
27 dopmaTnpoBaHUE TEKCTOBbIX Bubnnoteka LLOK
OOKYMEHTOB https://m.edsoo.ru/8al 62fe6
)3 MapameTpbl cTpaHuLbl. CINCKK K Bubnnoteka LLOK
Tabnmupbl https://m.edsoo.ru/8a1632d4
94 BcTaBKa HETEKCTOBbIX 0OBEKTOB B Bubnnoteka LLOK
TEKCTOBbIE AOKYMEHTbI https://m.edsoo.ru/8al1632d4
NHTenneKTyasibHble BO3SMOXHOCTU
25 COBpPEMEHHbIX cuctem 06paboTKm

TEKCTOB



https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162848

0O606uleHMe U cUCTEMATMU3aLNA 3HAHUI

Bubnnoteka LLOK

26
no Teme «TEKCTOBbIEe AOKYMEHTbI» https://m.edsoo.ru/8al635c2
27 lpaduueckunit pegaktop. Pactposble Bubnnoteka LLOK
PUCYHKMK https://m.edsoo.ru/8a163874
)8 Onepaunmn pegakTMpoBaHuA bubnnoteka LLOK
rpadpmyecknx o6 beKToB https://m.edsoo.ru/8a1639d2
Bubnnoteka LLOK
29 BeKkTopHaa rpaduka
P pad https://m.edsoo.ru/8a163b30
O6o6LLeHMe N cucTemaTM3aumUsa 3HAHNUI
30 no teme «KomnbloTepHas rpadumka». Bubnnoteka LLOK
MpoBepoyHasn paboTa / Bcepoccuitckas https://m.edsoo.ru/8al6404¢
nposepoyHas paboTa
PesepBHbIli ypoK. O60bLieHme n
31 CMCijaTm:pMﬂ 3HaHMll7:II-I|/ bubnuoreka LIOK
. H https://m.edsoo.ru/8al164828
Bcepoccuiickaa npoBepoyHan paboTa
32 MoarotoBKa My/bTUMEAMUAHbIX Bubnnoteka LLOK
npeseHTauumi https://m.edsoo.ru/8al642c4
[obaBneHune Ha chang
33 ayaMOBMU3YaNbHbIX AAaHHbIX, aHUMALMN U bubamorexa LOK
vA ¥ & ! 4 https://m.edsoo.ru/8a164472
rMNepccbiIoK
Ob6obuieHMe 1 cMcTemaTmM3aumsa 3HaHUM
. Bubnnoteka LOK
34 no teme «MynbTmeaunHole

npeseHTaynm»

https://m.edsoo.ru/8al164652



https://m.edsoo.ru/8a164652
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1635c2
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8 KNIACC

Konunyectso yacos
JaTa DNIeKTPOHHble undpoBble
Ne n/n | Tema ypoka
Beero KoHTposibHbIE MpaKkTnueckme n3yyeHus obpa3oBaTtenbHble pecypchbl
paboTbl paboTbl
1 Heno3nunoHHble U NO3ULMOHHbIE 1 Bubnunoteka LLOK
CUCTEMbI CYMCNEHNSA https://m.edsoo.ru/8al1649¢e0
2 Pa3sepHyTan popma 3anmcm uncna 1 bubamorexa LOK
PHY P https://m.edsoo.ru/8al 64ba2
[BOWMYHas cMcTeMa CYMUCNEHMUS.
3 ApudmeTnyeckme onepaymm B 4BOUYHOM 1 bubauorexa LIOK
P pak A https://m.edsoo.ru/8a164d96
cUCTEME CYNCNIEHUSA
4 BocbmepuyHas cuctema cHncneHunn 1 bubnuoreka LIOK
P https://m.edsoo.ru/8a165296
5 LecTHapuaTepuyHasa cMCTEMA CYUCNEHUA 1 bubnuorexa LIOK
Auatep https://m.edsoo.ru/8al16549¢
6 06obuleHne N cucTemaTmMsauma 3HaHUM 1 Bubnunoteka LLOK
no Teme «CuUCTeMbl CYNCNEHUA» https://m.edsoo.ru/8al6564c¢
7 Jlornyeckme BbICKa3blBaHUA 1 bubnuoreka LIOK
https://m.edsoo.ru/8al657fa
8 Jlornueckume onepaumm «n», KUAU», KHE» 1
Bubnanorteka LLOK



https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a1649e0

https://m.edsoo.ru/8al65b56

Onpep,eneHme UCTUHHOCTU COCTaBHOIoO

bubnnoteka LLOK

9
BbICKa3blBaHUS https://m.edsoo.ru/8a165¢f0
10 Tabmubl UICTUHHOCTH
11 Jlornyeckume anemeHTbl bubauorexa LIOK
https://m.edsoo.ru/8al65¢94
12 KoHTposibHanA paboTa no Teme Bubnnoteka LLOK
«INeMEHTbl MaTEMATUYECKOM IOTUKU» https://m.edsoo.ru/8al178¢38
13 NoHAaTHe anropmntma. UcnonHutenun Bbubnnoteka LOK
anropuTMoB https://m.edsoo.ru/8al7949¢
14 CsoiicTBa anropmtma. Cnocobbl 3anucu Bubnunoteka LLOK
anropuTma https://m.edso00.ru/8a179606
15 ANropuTMMYECKasa KOHCTPYKLMA
«cnepoBaHue». JIMHeMHbIA anropmuTm
ANropuTMMYECKasa KOHCTPYKLUA
16 «BeTB/IeHNEe»: NOJIHAA N HenoJIHasA
dopmbl
17 ANropuTMmMYEeCcKaa KOHCTPYKLUA Bubnnoteka LLOK
«MNoBTOPEHUNEN https://m.edsoo.ru/8a17998a
Bubnnoteka LLOK
18 dopmanbHOE NCNONHEHME A/ITOPUTMA

https://m.edsoo.ru/8al79aac



https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a165cf0

Pa3pa60TKa HECNOXHbIX aATOPUTMOB C
ncnoab3oBaHem UMKNOB ANnA

Bubnnoteka LOK

19
ynpasneHua ¢opmasbHbIMU https://m.edsoo.ru/8al79¢lc
NCNOTHUTENAMM
Pa3paboTKa HECNOXKHbIX aATOPUTMOB C
20 NUCMNoNIb30BaHUEM LMK/IOB U BETBJIEHUI Bubnunoteka LLOK
Ana ynpasaeHnsa GpopmanbHbIMU https://m.edsoo.ru/8al79¢lc
NCNONTHUTENAMM
Bubnnoteka LLOK
21 BbINosIHEHWE aNropnTMOB
https://m.edsoo.ru/8al7a06a
06obuleHmne n cucTemaTmsauma 3HaHUM
99 " Bubnunoteka LOK
no teme «MICNONHUTENN U aNITOPUTMBI.
P https://m.edsoo.ru/8al7al8c
ANropuTMMUYECKNE KOHCTPYKLUNY
23 A3bIK NnporpammupoBaHua. Cuctema
NpPOrpaMmMmnpoBaHUA
24 NepemeHHble. OnepaTop NpMcBanBaHUA
25 MporpammunpoBaHme TNHENHbIX
anAropuTMOB
26 Pa3spaboTKa nporpamm, cogeprkalumx
onepaTop BeTBJ/IeHUA
27 dwnanorosana oTnagKa nporpamm
28 LmKn c ycnosnem



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c

Bubnnoteka LLOK

29 WKN C NepeMeHHOM 1
4 P https://m.edsoo.ru/8al7ac4a
30 0O6paboTKa CMMBOJIbHbIX AAaHHbIX 1 bubamorexa LOK
P A https://m.edsoo.ru/8al7ad6¢
0606ueHMe U cucTemaTU3auUmnsa 3HaHUIN
31 no Teme «fA3bIK NPOrpamMmmmMpPOBaAHMA» 1 Bubnunoteka LLOK
MposepouHan paboTa / Bcepoccuitckan https://m.edsoo.ru/8al7ae8e
nposepoyHas paboTa
Pe3sepBHbIl ypok. O6obuieHne n
32 cMcTeMaTu3auma 3HaHUM U YMEHUI No 1 Bubnunoteka LLOK
Kypcy nHdopmaTtnkm 8 Knacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas nposepoyHan pabota
AHanus anroputmos. Onpegenenuve
33 BO3MOMHbIX pe3ynbTaToB PaboThl 1 Bubnnoteka LLOK
anropuTMa npu 3a,aHHOM MHOKecTBe https://m.edsoo.ru/8al 7afa6
BXOZHbIX AAHHbIX
AHanuns anroputmos. OnpegeneHue
34 BO3MOXHbIX BXOAHbIX AaHHbIX, 1
NPUBOAALLNX K AaHHOMY pe3y/bTaTy
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 34



https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ac4a

9 KNIACC

Konnuyectso vacos

Ne n/n Tema ypoKa [ata nsydyeHuna
Bcero

1 lnobanbHas cetb UHTepHeT. IP-agpeca y3noB. bonblune gaHHble 1

2 NHbopmaumoHHas 6e30nacHoCTb 1

3 YueT noHsaTUA 06 MHPopMaLMOHHOM 6e30MacHOCTM NPU CO34aHNK 1
KOMMNEKCHbIX MHPOPMALLMOHHbIX 0OBEKTOB B BUAE BEO-CTPAHMLY,

4 Bunabl peatenbHocTH B ceTu MHTepHeT 1

5 O6nayHble TexHoNorMn. MicnonbloBaHue oHNAMH-oduca ana 1
pa3paboTKM AOKYMEHTOB
0606ueHMne N cucTemaTmsauma 3HaHMM No Temam «[1obanbHas ceTb

6 NHTepHeT 1 cTpaTernn 6esonacHoro noseaeHun B Hei», «PaboTa B 1
MHOOPMALMOHHOM NPOCTPAHCTBEY

7 Mogaenu n mogennposaHue. Knaccudurkaumm mogenem 1

8 TabnnyHble mogenu 1

9 PaspaboTKka ogHOTabaMYHOM 6asbl gaHHbIX. CoOCTaB/eHMe 3anpocoB K 1
6a3e AaHHbIX

10 lpad. Becoas maTpumua rpada. AanHa nyTn mexay sepinHamu 1

rpada. BblunMcaeHne KonMyecTsa nNyTei B HanpasaeHHOM




aUMKANYECKOM rpade

11 Jepeso. Mepebop BapnaHTOB C MOMOLLbLO AepeBa

12 MaTtemaTuyeckoe mogenmpoBaHue

13 STanbl KOMMNbIOTEPHOTO MOAEINPOBAHUA

1 O606LeHMe K cuctemaTmsaumsa 3HaHUM. KoHTposibHaA paboTta no
Teme «MoaenmpoBaHue Kak MeTog, No3HaHMA»
PasbueHune 3apaum Ha noasagayun. CoctaBaeHme aAropuTMOB U

15 nporpamm ¢ UCNosib30BaHMEM BETBNEHWUI, UMKIOB U
BCMOMOraTeNbHbIX a/IOPUTMOB

16 OpgHomepHble maccuBbl

17 Tunosbie afropuTMbl 06paboTKM MaccnBoB

18 CopTupoBKa maccmsa

19 O6paboTKa NOTOKa AaHHbIX

20 0606uweHne 1 cuctemaTnsaumnsa 3HaHMn. KoHTponbHana paboTa no
Teme «Pa3paboTKa aAIropUTMOB M NPOrpamm»

21 YnpasneHue. CurHan. ObpaTHas cBA3b

22 Po6oTM3MpoBaHHbIE CUCTEMDI

’3 JNeKTPOHHble Tabanubl. TUNbl AaHHbIX B AYEMKaX 3/IEKTPOHHOM

Tabaunupbl




24 PepnaktnpoBaHue n popmaTtmpoBaHue Tabauiy, 1

25 BcTpoeHHble GyHKUMM A8 NOMCKa MAaKCUMyMa, MUHUMYMa, CYMMbl U1 1
cpepHero apudmeTMyeckoro

26 CopTnpoBKa 1 ¢pmnAbTpaUmnA AaHHbBIX B BblAE/IEHHOM AMANa30He 1

27 MocTpoeHne anarpamm u rpadUKOB B 3NEKTPOHHbIX TabaumLax 1

28 OTHocuTenbHadA, abcotoTHas U CMeLLaHHan agpecaums 1

29 YC/IOBHbIE BbIYUC/IEHUA B 3/1EKTPOHHbIX Tabaunuax 1

30 O6paboTKa bonblMx HabOPOB AaHHbIX 1

31 YncneHHoe moaenmMpoBaHme B 3N1EKTPOHHbIX Tabanuax 1

32 O606LLeHMEe U cMCTEMATM3AUMSA 3HAHWUI NO TEME «IIEKTPOHHbIE 1
Tabaunubl»

33 Posib MHPOPMALMOHHbBIX TEXHONOTUI B PAa3BUTUN SKOHOMMKM MMNPA, 1
CTpaHbl, perMoHa

34 PesepBHbIl ypok. ObobLeHne n cuctematmsaums. Mtorosoe 1
NnoBTOpPEHUE

OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34







NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMBbI
7 KNACC
Kog, .
MpoBepsemble NpeAMeTHbIe Pe3y/bTaTbl 0CBOEHUA OCHOBHOM
npoBepsaemoro .
obpasoBaTesibHOM NpPorpammbl OCHOBHOMO 0bLero ob6pasoBaHuUs
pesynbTaTta
1 Mo teme «Lindposasn rpaMoTHOCTb»
MoACHATbL Ha MPMMEpPaX CMbIC/ MOHATUIA «MHGOPMALMA», KUHPOPMALMOHHbIN
1.1 npouecc», «0bpaboTka MHGoPMaLMK», «XpaHEeHUEe NHPOPMaLMNY, «Nepeaya
MHbOpPMaLUN»
15 MpuBOAUTL MPUMEPbI COBPEMEHHbIX YCTPOMCTB XpaHEHWUS U Nepeaayn
' MHbOpPMALMK, CPAaBHMBATbL UX KOJIMYECTBEHHbIE XapaKTEPUCTUKU
MonyyaTb M UCNONb30BaTb MHPOPMALMIO O XapaKTEPUCTUKAX NePCOHAbHOIO
1.3 KOMMbIOTEPA W €ro OCHOBHbIX 3/1eMeHTax (npoLeccop, onepaTMBHas NamsTb,
OO0NroBpeMeHHas NamsaATb, YCTPOMCTBa BBOAA-BbIBOAA)
14 COOTHOCUTb XapaKTEPUCTMKN KOMMbIOTEPA C 3a4a4aMM, PELLaeMbIMU C ero
' NOMOLLbIO
OpueHTMPOBaTLCA B MepapXMUECKOMn CTPYKType hainoBoi cucTembl (3anucbiBaTtb
1.5 nonHoe umsa ¢anna (Katanora), nyTb K paliny (KaTanory) no umetroLemycs
onucaHuto ¢pannoBoi CTPYKTYPbl HEKOTOPOro MHGOPMALMOHHOIO HoCUTENS)
PaboTaTb c $painoBO CUCTEMOM NEPCOHANBHOIO KOMMbloTepa ¢
16 ncnonb3oBaHueMm rpaduyeckoro nHTepdelica: cosgasatb (KONUPOBaTh,
' nepemeLlaTtb, NepPeMMeHOoBbIBaTb, YAANATb M apXMBUpPOBaTb palinibl U KaTanorm,
NCNo/ab30BaTb aHTUBUPYCHYIO Nporpammy)
WUcKkaTb MHPopmaumio B HTepHeTe (B TOM YMCe NO KAKYEBbLIM C/I0BaMm, Mo
N306parKeHMI0), KPUTUYECKN OTHOCUTLCA K HaAeHHOM HbOopMaLUK,
1.7 0CO3HaBaTb ONACHOCTb ANS IMYHOCTU N 0bLLecTBa pacnpocTpaHeHus
BpeAoHOCHOW MHpOPMaLMK, B TOM YMC/Ie SKCTPEMUCTCKOIO U
TEPPOPUCTUUECKOTO XapaKTepa
1.8 MoHMMaTb CTPYKTYpY aapecoB Beb-pecypcos
1.9 Mcnonb3oBaTb COBPEMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKALNIA




CobntopaTb TpeboBaHUA 6e30NacHOM aKCNAyaTaLUmM TEXHUYECKMX CPeaCTB
MHGOPMALMOHHbIX U KOMMYHMKaLMOHHbIX TEXHONOIMIA, cObt0AaTb CeTeBOM
1.10 3TUKeT, 6a3oBble HOPMbl MHPOPMALMOHHOM 3TUKKN 1 NpaBa npu pabote ¢
NPUIOXKEHNAMMN Ha Nt0ObIX YCTPONCTBax 1 B MIHTepHeTe, BbiIbMpaTb 6e3onacHble
CcTpaTernu noBeaeHmsa B CeTH
MpumeHATb MeToAbl NPOPUNAKTUKM HEFATUBHOIO BIMAHUA CPeacTB
1.11 MHPOPMALMOHHbBIX U KOMMYHMKALMOHHbIX TEXHONOTMI HA 340P0BbE
nosnb3oBartena
2 Mo Teme «TeopeTnyeckne 0CHOBbI MIHPOPMATUKN»
KoampoBaTb 1 geKoAnpoBaTb COOBLLEHMS MO 334aHHbIM NpaBuaam,
2.1 LEMOHCTPUPOBATb MOHMMaHNE OCHOBHbIX MPUHLMNOB KOANPOBAHUA
MHbOpPMaLIMK Pa3NYHON NPUPOAbI (TEKCTOBOM, rpadmueckoi, ayamo-)
CpaBHMBaTb A/IMHbI COOBLLEHWNI, 3aNNUCAaHHbIX B Pa3NMYHbIX andaBuTax,
2.2 onepupoBaTb eANHULAMU U3MePEHUSs MHHOPMALMOHHOIO 06BbEMA N CKOPOCTU
nepeaayn AaHHbIX
53 OueHuMBaTb 1 CpPaBHUBATbL Pa3Mepbl TEKCTOBbIX, FPadUYecKnx, 3ByKoBbIX ¢painnos
' n Buaeodaiinos
3 Mo Teme «MHGOPMALLMOHHbIE TEXHONOTUU»
31 MpeacTaBnATb pesyibTaTbl CBOEW AeATE/bHOCTU B BUAE CTPYKTYPUPOBAHHbIX
' WUNNOCTPUPOBAHHbIX AOKYMEHTOB, MYy/IbTUMEANIAHDIX NPEe3eHTaLLNM
8 KNACC
Kop, o
MpoBepsaemble NnpegMeTHbIE pe3y/ibTaTbl 0CBOEHNA OCHOBHOW
npoBepsaemoro .
obpasoBaTesibHOM NPOrpammbl OCHOBHOIO 0bLero obpasoBaHuUs
pesynbTaTta
1 Mo Teme «TeopeTnyeckne 0CHOBbI MIHPOPMATUKN»
11 MoAcHATL Ha NpuMepax PasNnMuMa Mexay NO3NLUOHHBIMU U HEMO3ULUMOHHLIMMN
’ CUCTEMAMM CHUCEHMA
3anucbiBaTh U CpaBHMBATL Lenble Yncna ot 0 4o 1024 B pasnmyHbIX
1.2 NO3ULMOHHbIX CUCTEMAX CYUC/IeHMA (C ocHOBaHMAMMK 2, 8, 16), BbINOHATL
apudmeTUYeCKUe onepaumnm Hag HUMK
1.3 PacKpblBaTb CMbIC/ MOHATUIM «BbICKa3blBaHWEY, «IOTMYECKan onepaumsay,




«JIOTMYECKOoe BblpaxKeHne»
3anucbiBaTb NOMMYECKME BbIPAXKEHMA C UCMOb30BAaHUEM AU BIOHKLNN,
14 KOHBIOHKLMU M OTPULAHUA, ONPeaensiTb UCTUHHOCTb IOTMYECKUX BblparKeHUN,
' €C/IM U3BECTHbI 3HAYeHMA NCTUHHOCTU BXOAALWMX B HETO NEPEMEHHbIX, CTPOUTb
TabAnLbl UCTUHHOCTM AN NOTUYECKUX BblPaXKeHUN
2 Mo Teme «ANrOpUTMbI U NPOrPaMMMPOBAHMEN
PacKpblBaTb CMbIC/ MOHATUIN KUCMIOIHUTENbY», KANIFOPUTM», KNPOTPAMMaAY,
2.1 NOHUMaA PasHULY MeXay ynoTpebaeHnem sTux TEpMUHOB B 0BblAEHHOM peyn U
B UHOPMATUKeE
95 OnucbiBaTb a/IOPUTM peLLEeHNs 334341 Pas3INYHbIMKU cocobamm, B TOM YMC/IE B
' Bnae 610K-cxembl
53 CocCTaBnATb, BbINOMAHATL BPYYHYIO M HA KOMMNbIOTEPE HEC/IOMKHbIE aIrOPUTMbI C
' NCNONb30BaHUEM BETB/IEHUI U LUKIOB A1A YyNPaBAeHUA UCNONHUTENAMMU
Mcnonb3oBaTb KOHCTAHTbI M NepeMeHHble Pas/IMYHbIX TUMOB (YNC/IOBbIX,
2.4 JIOTUYECKUNX, CUMBOJIbHbIX), @ TAK}Ke coAepKalline UX BblparkeHua, UCMO/1b30BaTb
onepaTtop NpMcBanBaHms
5t Mcnonb3oBaTb Npu pas3paboTKke Nporpamm IorMyeckne 3HaueHus, onepaumm u
’ BbIPaXKeHMA C HUMM
6 AHann3npoBaTb NpeanoXKeHHbIe aNrfopUTMbl, B TOM YMC/E ONPeaenaTb, Kakme
’ pe3ynbTaTbl BO3MOXHbI MPY 3a4aHHOM MHOECTBE UCXOAHbIX 3HAaYEHUM
Co3paBatb M OTAaXKMBaTb NPOrpaMmMbl Ha OAHOM M3 A3bIKOB NPOrPamMmmMmMpPOBaHMUA
(Python, C++, Mackaneb, Java, C#, LLIKOAbHbI ANTOPUTMUYECKUN A3bIK),
57 peanunsyloline HeC10KHble anropuTMbl 06paboTKM YMCNOBbIX AAHHbIX C
' NCNO/1Ib30BaHMEM LUMKIOB U BETB/IEHUI, B TOM YUC/IE pPeanm3yoLline NpoBepKy
OEeIMMOCTU O4HOTO LLe/Ioro YMcaa Ha Apyroe, NPpoBEPKY HaTypanbHOro Ynca Ha
NPOCTOTY, BblAeneHus umMdp U3 HaTypasibHOro YMcna
9 KNACCA
Kog .
MpoBepsemble NpegMeTHbIe Pe3ybTaTbl OCBOEHWUSI OCHOBHOM
NpoBepPSAEMOro .
obpasoBaTenibHOM NpPorpammbl OCHOBHOrIO 0buiero obpasoBaHuUs
pesynbTaTta
1 Mo teme «Lndposas rpamoTHOCTb»
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Mcnonb3oBaTb COBPEMEHHbIE MHTEPHET-CePBUCHI (B TOM uncae
KOMMYHMUKaLMNOHHbIE cepBUChl, 06NauYHble XpaHWUAMLLA AAHHbIX, OHAaNH-
nporpammsl (TEKCTOBbIE M rpaduyUecKkne pesakTopbl, cpeabl pa3paboTku) B
y4ebHoI1 1 noBcegHEBHOW AeATeNbHOCTU

1.2

MpuBOAMTL NPUMEPBI UCNONb30BaHMA reONHPOPMALIMOHHBIX CEPBUCOB,
CEepBUCOB rocyaapcTBeHHbIX YCayr, ob6pa3oBaTe/ibHbIX cepBmcos MHTepHeTa B
y4ebHOM 1 NnoBceAHEBHOMN AeATENbHOCTU

1.3

Ncnonb3oBaTh pasinyHble CPeaCcTBa 3aLlMUTbl OT BPe4OHOCHOMO NPOrPammMHOro
obecneyeHus, 3alMLLATL NEPCOHAbHYO MHOPMaUUIO OT
HeCaHKLMOHNMPOBAHHOIO A0CTYMNa U ero NocieAcTBuUin (pasrnaweHns, NogmMmeHsi,
YTPaTbl AaHHbIX) C YYETOM OCHOBHbIX TEXHO/IOFMYECKUX U COLMANbHO-
NCUXONIOTMUYECKUX aCNEKTOB UCMO/b30BaHUA ceT NHTepHeT (ceTeBas
aHOHMMHOCTb, LUMdPOBON cnea, ayTeHTUYHOCTb CYObEeKTOB M PECcypcos,
OMacHOCTb BPeAOHOCHOro Koaa)

1.4

PacnosHaBaTb NOMbITKX U NpeaynpeXKaaTb BoBieveHne cebsa U OKpyKatoLwmx B
AECTPYKTUBHbIE U KPMMUHAbHbIE GOPMbI CETEBOI aKTUBHOCTM (B TOM Yncne
KMBepOyNAnHT, GULLIKHT)

Mo Teme «TeopeTnyeckme 0CHOBbI MHPOPMATUKM»

2.1

PackpbiBaTb CMbIC/1 MOHATUIA «MOZE/bY», K MOAENNPOBAHUEY, ONPEAENATb BUAbI
mMmogenen, oueHMBaTb aeKBaTHOCTb MOAEAN MOAENIMPYEMOMY OOBEKTY M Lenam
MoAeNnMpoBaHuA

2.2

Ncnonb3oBaTthb rpadbl M AepeBba AN MOAENINPOBAHUA CUCTEM CETEBOM U
NepapxnYecKkom CTPYKTYpbl, HAXo4MTb KpaTyalwnii nyTs B rpade

MNo Teme «ANropuTMbl U NPOrpaMmmMmMpoBaHme»

3.1

Pa3busaTb 3a4a4mM Ha NoA3a4a4mM, COCTaBAATb, BbIMOIHATL BPYYHYHO M Ha
KOMMbIOTEPE HEC/IOXKHbIE AaNITOPUTMbI C UCMOJ/Ib30BAHNEM BETBAEHWU, LIUKNOB U
BCNOMOraTe/ibHbIX a/ITOPUTMOB A5 YNPaBAEHUSA UCNONHUTENAMMU

3.2

CocTtaBnATb M OTNAXKMBATb NPOrpPaMmbl, peannsytolme TUNOBbIE aITOPUTMbI
06paboTKM YMCNOBBIX MOCNEA0BaTENILHOCTEN AN OAHOMEPHbIX YNCIOBbIX
MacCUBOB (MOMCK MaKCMMYMOB, MUMHUMYMOB, CYMMbI WX KOZIMYECTBA
3/1eMEHTOB C 3a4aHHbIMM CBOMCTBAMM) Ha OAHOM U3 A3bIKOB
nporpammunposanHusa (Python, C++, Nackanb, Java, C#, LLIKONbHbIN
ANropuTMMYECKnin A3biK)

Mo teme «MHGOPMaALMOHHbIE TEXHONOTUMY

4.1

BblbupaTb cnocob npeacTaBAEHUA AaHHbIX B COOTBETCTBUM C NOCTaBAEHHOM
3apadelt (Tabanupl, cxembl, rpadynKK, AMarpammbl) C UCNONb30BAHMEM




COOTBETCTBYHOLMX NPOrpamMmmMHbIX CpencTs 06pa6OTKM AaHHbIX

4.2

Mcnonb3oBaTh 3/1EKTPOHHbIE TabnLbl Ans 06paboTKuM, aHaM3a u
BM3YyanM3aL MM YNCNOBbLIX AAHHbIX, B TOM YMC/E C BblAeNeHMeM AnanasoHa
TabAnubl U ynopagoumMBaHnem (COPTUPOBKOI) €ro 3/1EMEHTOB

4.3

Co3aaBaTb M NPUMEHATb B 3/IEKTPOHHbIX Tabaumuax popmy bl ANA PaCYETOB C
NCMNONb30BaHNEM BCTPOEHHbIX apudmeTUYecknx GyHKUMA (cymmmnpoBaHme 1
NOACYET 3HAYEHMI, OTBEYAIOLWMX 3a4aHHOMY YCI0BUIO, cpeaHee
apndmeTUyeckoe, MOUCK MaKCUMaNbHOTO U MMHUMA/IbHOMO 3HaYeHus),
abCcoNoTHOW, OTHOCUTENIbHOM, CMELLaHHOM aapecauum

4.4

Ucnonb3oBaTb 3/1EKTPOHHbIE Ta6l'IVILI,bI AnAa YNCNeEHHOTo mo4ennpoBaHnNA B
NPOCTbIX 3a4a4aX U3 pPa3HbIX NPpeaMETHbIX obnacten




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

7 KNACC

Kog

MpoBepaemblit 3NeMEHT COAEpPKaHUA

Undposasn rpamoTHOCTb
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KomnbloTep — yHUBepcabHOe BbIMUCAUTENIbHOE YCTPOMCTBO, paboTatoliee No nporpamme.
TUNbl KOMMNbIOTEPOB: NEPCOHA/IbHbIE KOMMbIOTEPbI, BCTPOEHHbIE KOMMbIOTEPbI,
cynepkomnbioTepbl. MobuibHble yCTPOMCTBA. TeEXHUKa 6€30NacHOCTU U NpaBuaa paboTsbl
Ha KomnbloTepe

1.2

OCHOBHblEe KOMMOHEHTbI KOMMNblOTEPA U UX HasHadyeHue. MNpoueccop. OnepaTMeHan u
AONroBpeMeHHas NamaATb. YCTpolicTBa BBOAA U BbiBOAa. CEHCOPHbI BBOA, AaTYMKU
MOBUbHBIX YCTPOICTB, CpeacTBa BUOMETPUYECKOM ayTeHTUDUKALMN

1.3

UcTopua pa3BuTMA KOMMbIOTEPOB M NPOrpammHoro obecneveHus. MokoaeHmn
KomnbloTepos. CoBpeMeHHble TeHAEeHUMM Pa3BUTUA KOMMbIOTePOoB. CynepKoOMMbIOTepPbI.
MapannenbHble BbluMCAeHMA. [epcoHanbHbI KoMmnbtoTep. Mpoueccop u ero
XapaKTepPUCTUKM (TaKTOBasA YacToTa, pa3pAaHOCTb). OnepaTBHAA NamATb.
JonrospemeHHan NamaATb. YCTpolcTBa BBOAA M BbiBOAA. O6bEM XPaHMMbIX AAaHHbIX
(onepaTvBHaA NamaTb KOMMNbIOTEPA, KECTKUI OUCK U TBEPAOTE/NbHbIN HAKONUTEb,
NOCTOAHHAA NaMATb CMapTHOHA) M CKOPOCTb A0CTYNa A/A PA3INYHbIX BUAOB HOCUTENEN

1.4

MporpammHoe obecneyeHne KomnbloTepa. MNpUKNagHoe NporpamMmmHoe obecneyeHue.
CuctemHoe nporpammHoe obecnedeHue. CUcTembl NporpammmpoBaHmsa. NMpaBosas oxpaHa
Nporpamm 1 AaHHbIX. becniatHble M ycaoBHo-6ecnnaTtHble nporpammsl. CBo6oaHOE
nporpammHoe obecneyeHune

1.5

dainnbl 1 nanku (Katanoru). Tunel panos. CBoncTea paiinos. XapaKTepHble pasmepbl
daitnoB pasnMUHbIX TUMOB (CTPaHULLA TEKCTA, S1EKTPOHHAA KHUra, poTorpadus, sanmcb
NecHW, BUAEOK/MUM, MONHOMETPAXKHbIN GUNbM)

1.6

MpuHUMNbI NocTpoeHus daiinosbix cuctem. NMonHoe uma daina (nanku, katanora). MyTb K
dainy (nanke, Katanory)

1.7

dannosbit meHeaxep. PaboTa ¢ dpaiiamm 1 nankamu (KaTanoramm): cogaHue,
KONMpoBaHue, NnepemMelleHne, NnepenmeHoBaH1e 1 yaaneHme Gpaiiios 1 nanok (Katanoros).
Mounck paiioB cpeacTBamm onepaLoHHOM CUCTEMBI

1.8

ApxuBauma AaHHbIX. icnoab3oBaHWe Nporpamm-apxmsaTopos




1.9

KomnbtoTepHble BUPYCbI U Apyrue BpeLOoHOCHbIe Mporpammsl. Mporpammbl Ans 3aWnTbl OT
BUpYCOB

1.10

O6begmHeHMe KoMmnbloTepoB B ceTb. CeTb MHTepHeT. Beb-cTpaHuua, Beb-caiT. CTpyKTypa
aapecoB Beb-pecypcos. bpaysep. Monckosble cuctemol. [MOUCK MHPOPMALMM MO KAOYEBLIM
cnoBam 1 no nsobpaxkeHuto. [LoctoBepHOCTb MHPOPMaL MK, NoaydYeHHOM M3 UHTepHeTa

1.11

COBpEMEHHbIe cepBuUcCbl MHTepHeT-KOMMyHMKaLLMﬁ

1.12

CeTeBoW 3TUKeT, 6a30Bble HOPMbl MHGOPMALMOHHOM 3TUKM U NpaBa Npu paboTe B ceTu
MHTepHeT. CTpaTernn 6esonacHoro noseaeHuns B MHTepHeTe

TeopeTnyeckne ocHoBbl MHGOPMATUKM

2.1

NHdopmauma — 04HO M3 OCHOBHbIX NOHATUI COBPEMEHHOM HayKW. MHGOpMaumaA Kak
cBefeHus, npegHasHayYeHHble g1s BOCNPUATUA YeNI0BEKOM, U MUHGOPMaUUS KaK AaHHble,
KoTopble MoryT bbiTb 06paboTaHbl aBTOMaTU3NPOBAHHOM CUCTEMOW

2.2

[ANCKPEeTHOCTb AaHHbIX. BO3MOXHOCTb ONMCAHMA HENPEPbIBHbIX 06 bEKTOB M NPOLLECCOB C
MOMOLLBIO AUCKPETHBIX AaHHbIX. MHGOPMALMOHHbIE NPOLLECChl — NPOLECChI, CBA3AHHbIE C
XpaHeHuem, npeobpasoBaHMem 1 nepegadeit AaHHbIX
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Cumson. Andpasut. MowwHocTb andasuta. PasHoobpasune a3bIkoB 1 andaBmUToB.
EcTecTBeHHble U popManbHble A3bIKU. ANpaBUT TEKCTOB Ha PYCCKOM A3blKe. [BONYHbIN
andasut. KonnyecTso BCEBO3ZMOKHbIX C/I0B (KOA0BbIX KOMBUHALMI) GUKCUPOBAHHOM
ONVHbI B ABONYHOM andasuTe. MNpeobpasoBaHue noboro andasumTta K BOUYHOMY.
Konnyectso pasnnyHbix cnoB GUKCMPOBAHHOM ANMHbI B andasuTe onpeaenéHHom
MOLLIHOCTHU

2.4

KoanpoBaHue cMMBO0OB O4HOIO andaBnTa C MOMOLLbIO KOAO0BbIX CNOB B Apyrom andasute,
KogoBas Tabanua, AekoanposaHmne

2.5

[BonuHbIi Koa. MNpeacraBneHne AaHHbIX B KOMMbIOTEPE KaK TEKCTOB B 4BONYHOM
andasute

2.6

NHPOopMaLMOHHBI 06BEM AaHHbIX. BUT — MMHMMANbHAA eAMHMLA KOIMYeCTBa
nHdopmaunm — ABONYHbIN pa3paa. baiT, Knnobaiit, merabamt, rurabant

2.7

CKopocTb nepegayn AaHHbIX. EAMHMLIBI CKOPOCTM Nepedaun AaHHbIX. MicKaxkeHune
nHdopmaumm Npu nepegade

2.8

KogmpoBaHue TekctoB. PaBHOMEpPHbI Ko4. HepaBHoMepHbIl Koa. Koanposka ASCII.
BocbMUBUTHbIE KOAMPOBKMK. MoHATHE 0 KoamposKax UNICODE. JekoanpoBaHue
COO0bLEHNI C UCNONIBb30BAaHMEM PAaBHOMEPHOIO U HEPAaBHOMEPHOTO KoAa.
NHbOpMaLNOHHBIN 06BbEM TEKCTa

2.9

Obuiee npeacrasneHve o UMGPOBOM NPeACTaBNEHWUM ayAMOBU3YabHBIX U APYTUX




HenpepbiBHbIX AaHHbIX. KognposaHue LBeTa. LiBeToBble moagenn. Moaenb RGB. MnybuHa
KoaupoBaHua. Manutpa

PacTpoBoe 1 BEKTOpHOE NpeacTaBneHme nsobpaxkeHui. Mukcenb. OueHKa

2.10
NHPOPMALLMOHHOIO 06bEMA rpadMUeCcKUX AaHHbIX 418 PacTPOBOro n3obpaxkeHuns
KoaunposaHue 3ByKa. PaspagHoOCTb 1 YacToTa Anckpetmsaymm. Koanyectso KaHanos
2.11 3anucu. OueHKa KoIMYeCTBEHHbIX NapamMeTPoB, CBA3AHHbIX C NPeACTaBeHNEM U
XpaHeHWeM 3BYKOBbIX ¢painnos
3 NHPOpMaLMOHHbIE TEXHONOTUM
31 TeKcToBble AOKYMEHTbI M UX CTPYKTYPHbIE 3/1eMeHTbI (CTpaHuMLa, ab3al, CTPOKa, C/I0BO,
’ cumBson)
3.9 TeKCTOBbIV NPOLLECCOP — MHCTPYMEHT CO34aHUSA, peAaKkTMpoBaHMA N GOpMaTUPOBaHMA
’ TekcToB. Mpasmna Habopa TeKkcTa
PenaKktupoBaHue TeKcTa. CBoiicTBa cumBonoB. LLpudT. Tunbl wpndtos (pybneHble, ¢
33 3aCEYKAMM, MOHOLIMPUHHDBIE). MoNYKMPHOE M KypCUBHOE HavyepTaHue. CBOICTBa ab3aues:
rpaHuubl, ab3aLHbIN OTCTYN, MHTEPBA, BbipaBHMBaHMeE. CTunesoe popmaTnpoBaHme
3.4 CTpyKTypupoBaHMe MHPOPMALLUKN C MOMOLLbIO CMCKOB U Tabanu,. MHOroypoBHeBble
’ cnuckn. lobasneHue Tabauy, B TEKCTOBbIE AOKYMEHTbI
35 BcTaBKa nsobpakeHuii B TEKCTOBble AOKYMeHTbl. O6TeKaHne 3006pakeHnn TEKCTOM.
' BK/tOYEHME B TEKCTOBBIN AOKYMEHT AMarpamm 1 Gopmyn
36 MapameTpbl CTPaHULbl, HYMepaLma CTpaHuL,. [lobasaeHne B LOKYMEHT KOJIOHTUTYOB,
' CCbINOK
MposepKa npaBonucaHuA. PacctaHOBKa nepeHocoB. [010coBOM BBOA TeKCTA. OnTUYeckoe
3.7 pacno3HaBaHue TeKcTa. KomnbloTepHblv nepesoa. Mcnonb3oBaHWe CEPBUCOB CETU
NHTepHeT ans 06paboTKm TeKcTa
38 3HaKOMCTBO C rpaduyeckumm pegaktopamu. Pactposble pucyHKKU. Mcnonb3oBaHue
’ rpadmyecknx NPUMMUTUBOB
Onepauuu peaakTMpoBaHusa rpapuyecknx o6 EKTOB, B TOM Yncie undpoBbix poTorpaduii:
3.9 M3MeHeHue pasmepa, 0bpesKa, NOBOPOT, OTpaxKeHue, paboTa c obnractamu (BblaeneHue,
KOMMpOBaHMWe, 3a/IMBKa LLBETOM), KOPPEKUMSA LBETA, SPKOCTU U KOHTPACTHOCTH
BeKkTopHas rpadmka. Co3gaHme BEKTOPHbIX PUCYHKOB BCTPOEHHbIMU CPeaCcTBaMMm
3.10 TEKCTOBOTro NpoLeccopa Uan Apyrux nporpamm (npunoxeHuin). lobasneHne BEKTOPHbIX

PUCYHKOB B OOKYMEHTbI




311 MogroToBKa MynbTUMELMIAHBIX Npe3eHTaumii. Chang,. obaBneHuwe Ha chang TeKkcTa u
' n3obparkeHunit. PaboTa c HECKOIbKUMK caigamm
3.12 [JobaBneHune Ha cnang ayanmoBmnsyanbHbiX AaHHbIX. AHUMaLUMA. TMNepCCbIIKK
8 KNACC
Koa MpoBepsemblit SNeMeHT CoAeprKaHma
1 TeopeTnUyeckne ocHOBbl MHPOPMATUKM
HenosnumnmoHHbIe U NO3ULMOHHbIE CUCTEMbI cumcneHna. Andasut. OcHoBaHMe.
1.1 Pa3sépHyTan popma 3anucu uncna. Nepesos B AECATUYHYIO CUCTEMY YMCE, 3aMUCAHHbIX B
OPYrNX CUCTEMAX CUUCIEHUA
1.2 Pumckasa cuctema cumcneHma
[BonyHaa cuctema cumcnenma. MNMepesog uenbix Yncen B npegenax ot 0 o 1024 8
OBOWYHYIO CUCTEMY cYMCNeHMA. BocbMepuyHasa cuctema cumcneHus. lNepesog uncen ms
1.3 BOCbMEPUYHOM CUCTEMbBI B IBONYHYIO U AECATUYHYIO CUCTEMbI M 0BpaTHO.
LWecTHaguaTepuyHan cuctema cuncnenmsa. Nepesog 4mcen us WecTHaauaTepUyHoOm
CUCTEMbBI B IBONYHYIO, BOCbMEPUYHYIO U AECATUYHYIO CUCTEMbI M 06PaTHO
1.4 ApudmeTmyeckme onepaumm B 4BOMYHON CUCTEME CYUCTEHUSA
Jlornyeckme BbiCKa3blBaHMA. J/IorMyeckme 3Ha4eHMA BbICKa3blBaHMN. DeMeHTapPHbIe U
COCTaBHble BbICKa3blBaHMA. JlorMyeckne onepaumm: «n» (KOHbIOHKLUSA, IorMyeckoe
15 YMHOMEHME), «UNn» (AN3bIOHKLMA, TOTMYECKOE CNOXKEHNE), KHe» (nornyeckoe
) oTpuuaHue). MpuoputeT norMyeckmx onepaumin. OnpeaeneHme NCTUHHOCTU COCTaBHOrO
BbICKa3blBaHWSA NPU U3BECTHbIX 3HAYEHMAX UCTUHHOCTM BXOAALLUX B HEFO 3/1€EMEHTAPHbIX
BbICKa3blBaHWM
L6 JNlornuyeckue BbipaxkeHus. NpaBuna 3anucy N0rMYECKUX BbipaskeHunn. MocTpoeHne Tabauy,
’ WUCTUHHOCTM JIOTUYECKMUX BbIParKEHU
1.7 Jlornyeckume anemeHTbl. 3HAKOMCTBO C JIOFTMYECKMMM OCHOBAaMUM KOMMbIOTEPA
2 ANropuTtmbl U NpOrpaMmmmpoBaHue
21 NMoHATHe anropntma. UcnonHUTenn anropntmos. ANTOPUTM KaK NAaH ynpasieHus
' UCnonHUTENem
2.2 CeoiicTBa anropmtma. Cnocobbl 3anMcK anropmMtma (C10BeCHbIN, B BUAE 610K-CXxeMbl,
nporpamma)




2.3

ANropuUTMMYECKME KOHCTPYKUMN. KOHCTPYKLUMA «cnesoBaHue». IMHERHbIN anropuTm.
OrpaHMYeHHOCTb IMHEWHbIX aNTOPUTMOB: HEBO3MOMKHOCTb NPEAYCMOTPETb 3aBUCUMOCTb
nocnen0BaTe/IbHOCTU BbINOJIHAEMbIX AEWCTBUI OT UCXOLHbIX AaHHbIX

2.4

KOHCTpYKUMA «BETBIEHMEN»: MONHAA U HENOAHAA d)OprI. BbinonHEHWE M HeBbINOJHEHME
ycnosuAa (VICTVIHHOCTb N NOXHOCTb BbICKa3bIBaHMH). ﬂpOCTbIe M COCTaBHblE yC/10BUA

2.5

KOHCprKLI,I/Iﬂ «nNOoBTOPEHUEN: LUNKNbI C 3a4aHHbIM YXNC/IOM HOBTOpEHMﬁ, cycnosnem
BbIMNO/IHEHUA, C HepeMEHHOﬁ UnKna

2.6

PaspaboTKa ana popmanbHOro UCNONHUTENS aITOPUTMa, NPUBOAALLETO K Tpebyemomy
pe3ynbTaTy NPU KOHKPETHbIX MCXOAHbIX AAaHHbIX. Pa3paboTKa HEC/IOMKHbIX aITOPUTMOB C
NCNO/Ib30BaHMEM LIUKIOB U BETBAEHUIN ANA ynpaBaeHns GpopmMmanbHbIMU UCMONHUTENSMMU.
BbiNnosiHEHME anropMTMOB BPYYHYIO U Ha KOoMMbloTepe. CUHTaKCUUYeCcKne 1 Nornyeckme
ownbku. OTKasbl

2.7

A3bIK nporpammmpoBaHus (Python, C++, Java, C#, LLIKO/IbHbIM ANropUTMUYECKUiA A3bIK).
CucteMa NporpaMmMpPOBaHUNSA: PpeaKkTop TEKCTA NPOrpamm, TPAHCAATOP, OTAAAUMK

2.8

MNepemeHHaA: TUMN, UMA, 3HauyeHue. Lenble, BewLecTBeHHbIe U CUMBO/IbHbIE nepemeHHble

2.9

Onepatop npuceanBaHua. ApudmeTUyecKne BbipaxKeHUs 1 NOPAAOK MUX BbIUMCIEHUA.
Onepaumu ¢ LenbiMn Yncaamm: LLesIoYNCIEHHOE AeneHne, OCTaToK OT AeneHusa. NpoBepka
Ae/IMMOCTU OAHOrO LLe/I0ro YnCna Ha Apyroe

2.10

BeTBneHua. CocTaBHble YCNOBUA (3aNNCb NOTMYECKMX BbIPAXKEHWIA Ha M3yYaeMOM A3bIKe
nporpaMmmmnpoBaHua). HaxoxgeHve MUHUMYMA U MaKCUMyMa U3 [BYX, TPEX U YeTbIpEX
yncen. PeweHne KBaApPaTHOrO YPaBHEHUSA, MMEIOLLLETO BELLECTBEHHbIE KOPHM

2.11

Ananorosada oTnagka nporpamm: nowarosoe BbINOJIHEHUE, MPOCMOTP 3HaYEeHWUI BEJINYMH,
OTI'IaLI,O‘-IHbIﬁ BblBOA, Bbl60p TOYKMN OCTaHOBa

2.12

LUukn c ycnosmuem. Anroputm EBKNMAa 414 HaxoXKAeHUA Haubonbluero obLiero aenutens
[BYX HaTypanbHbIX Yyncen. PazbueHne 3anncm HaTypaabHOro YMCNa B MO3ULMOHHOW
cMcTeMe C OCHOBaHUEM, MEeHbLUWM WaK paBHbIM 10, Ha oTaenbHble undpbI

2.13

LInkn ¢ nepemeHHON. ANropuTmbl NPOBEPKU AeMMOCTM OAHOTO Le/Ioro YMcaa Ha apyroe,
NPOBEPKN HAaTYPasIbHOTO YMC/Ia HA MPOCTOTY

2.14

O6paboTKa CMMBOJIbHBIX faHHbIX. CUMBOJIbHbIE (CTPOKOBbLIE) MepeMEeHHbIe.
MocumeonbHan 06paboTka CTPOK. MoACUET YACTOTbI NOABAEHNA CUMBONA B CTPOKE.
BcTpoeHHble dyHKUMM ana 06paboTKmM CTPoK

2.15

OnpegeneHne BO3MOMKHbIX pe3y/ibTaToB paboTbl anropntMa npu 3agaHHOM MHOMKECTBE
BXOZHbIX AaHHbIX, onpeaeneHne BO3MOXKHbIX BXOAHbIX AaHHbIX, MPUBOAALLNX K AAHHOMY
pesynbTaTty




9 KNIACC

Koa

MpoBepaemMblit 3NEMEHT CoAepKaHUA

LUndpoBas rpamoTHOCTb

11

rnobanbHas cetb MHTepHeT. IP-agpeca y3nos. CeTeBoe XxpaHeHWe AaHHbIX. MeToapl
WHAMBUAYANBHOTO U KOINEKTUBHOIO pasmeLleHMA HoBoM MHopmaunmn B UHTepHeTe.
Bonblune gaHHble (MHTEPHET-AAHHbIE, B YaCTHOCTU AaHHbIE COUMabHbIX CeTel)

1.2

MoHATME 06 MHPOpPMaLMOHHOM B6e3onacHOCTU. Yrpo3bl MHGOPMALIMOHHOM Be30nacHOCTH
npu paboTe B rnobasbHON ceTU U MeToabl NpoTUBOAeNCTBUA UM. MMpaBuia 6esonacHom
ayTeHTMOUKaUMM. 3aWwmnTa AMYHoM MHGopmaunm B cetn MHTepHeT. besonacHble cTpateruu
noeseaeHua B cetn UHTepHeT. MpeaynpeskaeHue BOBAEUYEHUA B AEeCTPYKTUBHbIE U
KPUMMUHaNAbHblE GOPMbI CETEBOWM aKTUBHOCTU (KMBEPBYANIMHT, GULLNHT U Apyrue Gopmbil)

13

Buabl geatenbHoctn B UHTepHeTe. UHTEpPHET-CePBMUCHI: KOMMYHUKALUNOHHbIE CEPBUICHI
(noutoBas cnyxkba, BUAEO-KOHPEPEHL-CBA3b 1 Apyrue), cnpaBoYHble Cy»Kbbl (KapTbl,
pacnucaHua u gpyrue), NOMCKoBbIe Cy*Kbbl, Cy*KObl 0OHOBIEHMA NPOrPAaMMHOrO
obecneyeHus n gpyrue cny>Kbbl. CepBUChI rocyaapcTBeHHbIX ycayr. Ob6nayHble XpaHUaMLWa
AaHHbIX. CpeacTea COBMECTHOM pa3paboTKun AOKYMeHTOB (OHANaliH-0duUCkl). MporpammHoe
obecneyeHue Kak Beb-cepBUC: OHIANHOBbIE TEKCTOBbLIE U rpadUUecKmne peaakTopbl, cpeabl
pa3paboTKm nporpamm

TeopeTnyeckme oCHOBbI MHPOPMATUKM

2.1

Mogenb. 3agauu, peliaemble C NOMOLLbIO MogennpoBaHua. Knaccudpukauum moaenei.
MaTepuanbHble (HaTypHble) U MHGOPMaLMOHHbIE Moaenn. HenpepbiBHbIE U AUCKPETHbIE
mogzenu. UmutaumoHHble mogenn. Urposble mogenn. OLeHKa COOTBETCTBUA MOLENU
MoZennpyemomy 06beKTy U Lensim MoaennpoBaHmA

2.2

TabnnuHble mogenun. Tabnuua Kak npeacrasieHne oTHOLWEHMUSA

2.3

Basbl gaHHbIX. OT60p B TabaKLE CTPOK, YAOBAETBOPAIOLMX 3a4aHHOMY YC/OBUIO

2.4

lpad. BepwuHa, pebpo, NyTb. OpMeHTUPOBaHHbIE N HEOPUEHTUPOBaHHbIE rpadbl. JanHa
(Bec) pebpa. Becosas maTpuua rpada. JanHa Nyt mexxay BepmHamu rpada. MNouck
ONTUMANbHOTO NyTH B rpade. HayanbHas BePLUMHA (MCTOYHUK) M KOHEYHasn BepLIMnHa (CTOK)
B OPMEHTUPOBAHHOM rpade. BblumcieHne KonmyecTsa nyTei B HanpasAeHHOM
auuMKkanyeckom rpade

2.5

Jepeso. KopeHb, BeplunHa (ysen), auct, pebpo (ayra) aepesa. BbicoTa aepesa.
Moanepeso. Mpumepsl UCNOb30BaHWA AepeBbes. Nepebop BapnaHTOB C MOMOLLbIO




Aepesa

2.6

MoHATME MaTemaTUYecKol Moaenu. 3a4auu, pelaemble C MOMOLLbIO MaTeMaTUYeCcKoro
(KomnbloTepHoro) moaennposaHma. OTAnUME MaTeMaTUYeCKo Moaenn oT HaTypHOW
MOZEeNN N OT CI0BECHOTO (NUTepaTypHOro) onucaHna obbekTa

2.7

OTanbl KOMMNbIOTEPHOIO MOAENNPOBAHMA: NOCTAHOBKA 3a4a4M, NOCTPOEHUE
MaTemaTuyecKkomn Mmo4enun, nporpammHan peannsauuma, TeCtTupoBaHue, nposegeHne
KOMMNbIOTEPHOIO aKCNEPUMEHTA, aHa/IN3 ero pe3ysibTatoB, YTOYHEHNE MOo4enn

ANropuTMbl U NPOrpamMmmMMpoBaHme

3.1

PaszbueHue 334,a4M Ha nogzagayn. CocrtasneHune a/IT0PUTMOB U Nporpamm c
ncnoab3oBaHNem BeTBﬂeHMVI, LMKNOB N BCNOMOTraTe/ibHbIX a/IOPUTMOB A4 ynpaB/ieHnAa
ncnonHuTenem Nan pyrumm NCNOTHUTENAMU

3.2

TabanuHble BenMUNHbI (Maccmebl). OgHOMepHbIe maccuBbl. CocTaBneHMe N 0TAa4Ka
nporpamm, peanmsytoLmx TUNoBble aNropUTMbl 06paboTKN 0AHOMEPHbIX YNCNIOBbIX
MacCMBOB, Ha 0AHOM U3 A3bIKOB NporpammunposanHus (Python, C++, Nackanb, Java, CH,
LLIKoNbHbIN ANropUTMUYECKKNI A3bIK): 3aN0NIHEHME YNCI0OBOrO MaccuBa C/yYalHbIMU
Yyncnamm, B COOTBETCTBUKN C GOPMYNOM MAN NYTEM BBOAA YMCES, HAXOXKAEHNE CYMMbI
31eMEeHTOB MacCMBa, IMHENHbI MOUCK 3a4aHHOr0 3HaYeHNA B MacCUBE, MOACHET
3N1eMeHTOB MACCMBA, YA,0BNETBOPAIOLLMX 3a43aHHOMY YC/IOBUIO, HAXOXKOEHME
MWUHMMAaIbHOTO (MaKcMManbHOro) anemeHTa maccuea. COpTMPOBKA Macc1Ba

33

O6paboTKa NOTOKA AlaHHbIX: BbIYMCAEHUE KOIMYECTBA, CYMMbI, CPeiHero
apUPMeTUYECKOro, MMHUMANbHOTO M MaKCMMAIbHOIO 3HAaYEeHUA 3/IEMEHTOB
nocneoBaTeNbHOCTH, YA0BNETBOPAIOLWMUX 33aHHOMY YC/0BUIO

34

YnpasneHue. CurHan. ObpatHas cBasb. [osyyeHne cMrHanos oT UMPPOBbIX A4ATYNKOB
(kacaHms, paccTosiHmMSA, cBeTa, 3ByKa M Apyroro). Mpumepbl UCNONb30BaHUA NPMHUMMA
06paTHOW CBA3W B CUCTEMAX YNPABIEHUA TEXHUYECKMMM YCTPOMUCTBAaMM, B TOM YMC/ie B
poboToTexHuKe. Mprumepbl POHOTU3MPOBAHHbBIX CUCTEM (CUCTEMA YNPABAEHUA ABUNKEHNEM
B TPAHCNOPTHOM CUCTEME, CBapOYHasA IMHUA aBTO3aBOa, aBTOMATU3MPOBaAHHOE
ynpaBaeHue OToMN/IeHNneM A0Ma, aBTOHOMHAnA CUCTEMA YNpPaBAeHMA TPAHCMOPTHbLIM
CPeAcTBOM U Apyrue CUCTEMbI)

MHdopMaUMOHHbIe TeXHONOTUM

4.1

MoHATME 06 31eKTPOHHbIX Tabanuax. Tunbl AaHHbLIX B AYEMKaAX 3/IEKTPOHHOM Tabanubl.
PepaktnpoBaHune n popmatmpoBaHme Tabaumu,. BctpoeHHble GyHKUMM AR NOUCKa
MaKCUMyMa, MUHUMYMa, CYyMMbI U cpeagHero apudmeTnyeckoro. COpTMPOBKA AaHHbIX B
BblaeNeHHOM AnanasoHe. MNocTpoeHune agnarpamm (rMcTorpamma, Kpyroeasa auarpaMmma,
ToyeyHas gunarpamma). Beibop TMna guarpammsi

4.2

MpeobpasosaHue dopmyn nNpu KonuposaHuM. OTHoCcKTeNbHaA, abCcoNOTHaA U CMeLlaHHan




aapecaumn

YcnoBHble BblYUCNEHUA B I/1IEKTPOHHDbIX Ta6J'IMLI,aX. CyMN\VIpOBaHMe M Nnoacyér 3HaHeHMl7‘l,

4.3 OTBeYaloLMX 3agaHHOMY ycnoBuio. O6paboTka 60ablunx HabopOB AaHHbIX. YncneHHoe
MOZe/INPOBaHME B 3/1EKTPOHHbIX Tabamuax
Ponb MHOOPMALMOHHbIX TEXHONOMMIA B Pa3BUTUM SKOHOMMKM MUPa, CTPaHbl, PernoHa.
OTKpbITbie 06pasoBaTesibHble pecypcbl. Mpodeccum, cBA3aHHbIE ¢ MHGOPMATUKOW U
4.4 NMHPOPMALMOHHBIMU TEXHONOTUAMM: BEB-AN3aiiHEp, NPOrPaMmMKCT, pa3paboTumk

MOBUNBHBIX MPUNOKEHWNN, TECTUPOBLUUK, aPXUTEKTOP NPOrpammHoro obecneyeHus,
CNeLManncT No aHaNU3y AaHHbIX, CUCTEMHbII aMUHUCTPATOP




NMPOBEPAEMBbIE HA O3 NO MHOOPMATUKE TPEBOBAHWA K PE3Y/IbTATAM OCBOEHMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEFO O5PA30BAHKA

Kop,
npoBepsemMoro
TpeboBaHuA

MpoBepsiemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTamM 6a30BOro ypoBHS
OCBOEHMA OCHOBHOM 0bpa3oBaTe/IbHON NPOrpaMmbl OCHOBHOTO 0bLLLEero
obpasoBaHuA Ha ocHose PIOC

3HaTb (NoHMMaTb)

11

BnageHne OCHOBHbIMM NOHATUAMMW: MHOPMaLMA, Nepesada, XpaHeHUe 1
o06paboTka MHPopmauum, anropuTm, Moaenb, UMdpPoBON NPOAYKT U UX
MCNo/Ib30BaHMe A/15 peleHns yyebHbIX U NPaKTUYeCKUX 3a4ay

1.2

BnageHue noHATMAMM: BbICKa3blBaHWE, NOTMYECKasA onepaums, 1ormyeckoe
Bblpa*KeHune

YmeTb

2.1

YMeHuMe onepupoBaTtb eAMHULAMWU U3MEPEHUA MHGOPMALMOHHOrO 06BbEMA U
CKOPOCTU Nepenayun AaHHbIX

2.2

YMeHune 3anncbiBaTb M CpaBHUBATL Lenble yucna ot 0 go 1024 B pasnYHbIX
NO3ULUMOHHBIX CUCTEMAX CYNCNEHUNA C OCHOBAHUAMM 2, 8, 16, BbINOHATL
apudmeTUYECKMe onepaLmmn Hag HUMK

2.3

YMeHue KoamMpoBaTb U AeKoAMPOoBaTh COOBLLLEHMA NO 3aA4aHHbIM NpaBUAam;
NMOHWUMaHME OCHOBHbIX MPUHLMMOB KOAUPOBAHMA MHOPMaLMKN PasIMYHOMN
NpUpoAbl: TEKCTOBOM, rpadpuyeckoi, ayamo

2.4

YMeHuMe 3anmcbiBaTb NOrMYeCcKme BblipaXKeHUA C UCNO/Ib30BaHMEM AU3BIOHKLUN,
KOHBIOHKUWN U OTPpULLaHNA, onpeaenatb UICTUHHOCTb 1IOTNMYeCKuUX Bblpa)-KeHMVl,
€C/I1 n3BeCTHbl 3Ha4eHNA UCTUHHOCTU BXOAALWLMNX B HErO NepemeHHbIX, CTPOUTb
Ta6I'II/ILl,bI NUCTUHHOCTU ONA NOTMYECKNX BblpaMEHMﬁ; 3anuncbiBaTb 10TNMYeCKne
Bblpa*XeHMA Ha U3y4aeMOoM A3blKe NporpaMmmmnpoBaHnA

2.5

YMeHue coCTaBNATb, BbIMOJAHATL BPYYHYIO M HA KOMMNbIOTEPE HECNOMKHbIE
aIropUTMbI 4A5 yNpaBaeHUa ncnoaHutTenamu (Yepenatwwka, YepTéKHUK U
Apyrue); co3gaBaTtb U OTAAXKMBATL NPOrPammbl HA OAHOM M3 I3bIKOB
nporpammupoBaHua (Python, C++, Mackanb, Java, CH, LLIKONbHbIM
ANropuUTMMYECKNit A3bIK), peannsyoliine Hec0XKHble anropuTmbl 06paboTKK
YMCNOBbLIX AAHHbIX C UCNONb30BAaHMEM LIMKNOB M BETBJEHUIN; yMeHMe pa3buBaTb
334341 Ha Nog3agadu, MCNOAb30BaTb KOHCTAHTbI, NEPEMEHHbIE N BblparKeHUA
Pa3IMYHbIX TUMOB (YNCIOBbIX, TOTMYECKMX, CUMBOJIbHbIX); aHaIM3NPOBaTb
NpeasioXKeHHbIN anropuTm, onpeaenaTb, KakMe pesyabTaTbl BO3MOXHbI Npu
334aHHOM MHOYEeCTBE MCXOAHbIX 3HAYEHWU




2.6

YMeHue 3anncaTb Ha U3y4aeMOoM A3blKe NPOrpaMmMMUPOBaHUA anropPUTMBbI
NPOBEPKN Ae/IMMOCTM OAHOTO LLe/I0r0 YMCa Ha ApYyroe, MPoBepKu
HaTypanbHOro YMCNA Ha MPOCTOTY, BblAEAEHUA UNPP U3 HAaTYPabHOTO YMCAa,
NOWUCK MaKCUMMYMOB, MMHUMYMOB, CYMMbl YNCIOBOI NOCNea0BaTe/IbHOCTU

2.7

BnageHne ymeHMem opMeHTUPOBATLCA B MepapXMYecKon CTPYKType dpalinosol
cucrtemsl, paboTath ¢ GpalinoBOMN CUCTEMOM NEPCOHANbHOrO KOMNbIOTEPa C
MCnoJsib3oBaHMeM rpadumyeckoro nHtTepderica, a UMeHHO: co34aBarThb,
KOMWPOBATb, NepemeLLaTb, NeEPEMMEHOBBIBATDL, YAANATb U apPXMBUPOBATb
dalinbl U KaTanoru

2.8

BnageHue YMEeHUAMU N HaBblKaM¥n UCMNOJ1b30BaHUA VIH(I)OpMaLI,VIOHHbIX n
KOMMYHUKaAUNOHHbIX TEXHOJIOTUM ANA NOUCKa, XPaHEHUA, O6pa6OTKVI n
nepegavyn n aHannsa paszinvyHbIX BUA0B MHd)OpMaLI,VIM

2.9

YmeHue BblbUpaTb cnocob npeactaBieHna AaHHbIX B COOTBETCTBUM C
noctasaeHHOM 3aaadelt (Tabauubl, cxembl, rpaduKKn, AMarpaMmmbl) C
NCNO/Ib30BaHMEM COOTBETCTBYHOLMX NPOrPaMMHbIX CPeacTB 06paboTKM AaHHbIX

2.10

YmeHune popmannsoBaTtb U CTPYKTYPUPOBATb MHGOPMALMIO, UCNOb3YSA
3N1eKTPOHHbIe Tabnnupbl ana o6paboTkK, aHaM3a U BU3yan3aLumm YNC/IOBbIX
[AaHHbIX, B TOM YMC/IE C BblgeNeHem g1anasoHa Tabanupbl U ynopsaaounmBaHnem
(copTnpoBKOW) €ro 3neMeHTOB; YMEHNE NPUMEHSATb B 3/1IEKTPOHHbIX Tabanuax
dbopmynbl ANA pacy4€ToB C UCNONb30BaHMEM BCTPOEHHbIX GYHKLUMNA,
abCcoNOTHOM, OTHOCUTE/NIbHOM, CMELLaHHOM agpecaumn; NCNob30BaTb
3N1eKTPOHHbIe Tabanubl AN1A YNCNEHHOTO MOAENNPOBAHMA B MPOCTbIX 3a4a4ax U3
pasHbIX NpeaMeTHbIX obnactei




MEPEYEHb 3/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA O3 MO NHO®OPMATUKE

Koa

MpoBepsAemMblit 3N1EMEHT CoAepKaHUA

Lndposasn rpamoTHOCTb

HiHPart#H#1.1

dannbl n nanku (Katanoru). MpuHUKMNLI NOCTpoeHMA aitnoBbix cnuctem. NonHoe
nma darina (nanku). NyTb K dainy (nanke). PaboTa c pannamm n KaTanoramm
CpeAcTBaMU OnepaLMOHHOM CUCTEMBI: CO3AaHME, KONMMPOBaHUE, NepeMelLeHue,
nepeMmeHoBaHue 1 yaaneHue $aiinos 1 nanok (Katanoros). Tunbl Gpaiiios.
CsolictBa pannos. PaiinoBbit meHegxep. MNounck dpalinos cpeactsamu
onepauMoHHOM CUCTEMbI

1.2

Ob6beanHeHne KomnbloTepos B ceTb. CeTb MHTepHeT. Beb-cTpaHunua, Beb-caliT.
CTpyKTypa agpecos Beb-pecypcos. bpaysep. Mouckosble cuctemsl. Momck
NMHPOPMALIMM NO KAKOYEBLIM C/1I0Bam U No U306paxkeHnto. [1locToBepHOCTb
MHpOPMaUMK, NnonydeHHoW U3 UHTepHeTa. IP-aapeca y3nos. CeTeBoe XxpaHeHue
OaHHbIX

TeopeTnyeckne oCHOBbI MHPOPMATUKM

2.1

OVNCKpPeTHOCTb AaHHbIX. BO3MOXKHOCTb ONMCaHNA HENPEPbLIBHbIX 0ObEKTOB U
NPOLLECCOB C NOMOLLbIO ANCKPETHbIX AAHHbIX.

Cumson. Andasut. MowHoCTb andasuta. [BonyHbIn andasut. Konnvectso
BCEBO3MOXHbIX C/10B (KOA0BbIX KOMOUHALUMIA) PUKCUPOBAHHOW A/INHbI B
ABonyHom andasuTe. MNpeobpasoBaHue N0b6Oro andasuTa K 4BOUYHOMY.
KosmuyecTBo pasinyHbix c1o08 GUKCMPOBAHHOM AAMHbI B andasBuTe
onpenenéHHOM MOLLLHOCTM.

KoaupoBaHue cMMBO1I0B OA4HOTO a/ipaBMTa C MOMOLLBIO KOAOBbIX C/IOB B APYrom
andasuTe, Kogosas Tabnnua, aekoanposaHue. KognpoBaHue TEKCTOB.
PaBHOMepHbI Ko4. HepaBHoMepHbI Koa. Koanposka ASCIl. BocbMnbUTHbIE
KoanpoBKu. MoHaThe o kogmposkax UNICODE. ekoanpoBaHue coobLeHnit ¢
NCNo/Ib30BaHMEM PAaBHOMEPHOIO M HEPABHOMEPHOTO Koga. MHPopmaLMoHHbIN
06BEM TeKcTa

2.2

NHPOPMALMNOHHDBIN 06bEM AaHHbIX. BUT — MMHMManbHasa eguMHULA KONMYECTBa
MHbOPMaLUNKN — ABOUYHbIN pa3pag. EANHULbI u3mepeHns HGOPMaLNOHHOIO
0b6béma gaHHbIX. buT, 6aliT, KMNObaT, merabanT, rurabaiit. CKopocTb nepeaaum
AaHHbIX. EANMHULBI CKOpOCTM Nepeaayn AaHHbIX

2.3

KoanpoBsaHue uBeTa. LieToBble mogenn. Mogenb RGB. InybuHa KoanpoBaHus.
Manntpa.




PacTpoBoe 1 BeKTopHOe NpeacTaBneHne usobpaxkeHuid. Mukcenb. OueHKa
MHPOPMaLIMOHHOrO 06bEMA rpadUUecKUX AaHHbIX 418 PacTPOBOro
n3obpaxeHusn

2.4

KoauposaHue 3ByKa. Pa3pagHoCTb 1 YacToTa 3anmMcu. Koanyectso KaHanos
3anucu.

OLeHKa KONIMYECTBEHHbIX NMapameTpoB, CBA3AHHbIX C NPeACTaBNEHNEM U
XpaHeHWeMm 3BYKOBbIX ¢painnos

2.5

Heno3nunoHHbIe M NO3ULUNOHHbIE CUCTEMbI cumcaeHns. Andasut. OcHoBaHMe.
Pa3BépHyTan popma 3anmcu uncna. Mepesos B AECATUYHYIO CUCTEMY YUCES,
3aMNUCaHHbIX B APYTrMX CUCTEMAX CHUCSIEHUA.

Pumckan cnctema cuncnenmsa

2.6

[BounyHasa cuctema cumcnenma. MNepesog uenbix Yncen s npegenax ot 0 go 1024
B ABOMYHYIO CUCTEMY CYUCAEHUA. BocbMmepuyHan cuctema cuncnenms. MNepesog,
yncen U3 BOCbMEPUYHOM CUCTEMBI B LLBOMYHYIO U AECATUYHYIO CUCTEMBI U
obpatHo. LecTHaauaTepmnyHan cuctema cuncneHumsa. Mepesod uncen us
LeCTHaAUATEPUYHOMN CUCTEMbI B BOMYHYIO, BOCBMEPUUYHYIO N AECATUYHYIO
cucTtembl M 06paTHO. ApudmeTnyeckne onepaLmm B 4BOUYHOM cucteme
cyncneHuns

2.7

JNlornyeckune BbiCKa3blBaHUA. JIOrMYeCKMe 3HaYEHMSA BbICKa3bIBaHWUN.
JneMeHTapHble M COCTaBHbIE BbICKa3blBaHMA. JlorMyeckune onepaumm: «m»
(KOHBIOHKLMA, /IOrMYECKOe YMHOXEHME), «Man» (AU3BIOHKLMA, NOrMYeckoe
CNoXeHue), «He» (nornyeckoe otpuuaHme). MprUopuUTeT NOrMUYECKMX OnepaLmit.
OnpegeneHne UCTUHHOCTM COCTaBHOIO BbICKa3biBaHWUA, €C/IM U3BECTHbI 3HAYEHUSA
WCTUHHOCTU BXOAALLMX B HETO 3/1IEMEHTAPHbIX BbICKa3biBaHWIA. Jlormyeckme
BblpaxkeHus. Mpasunaa 3anmncy N0rMYeckmx BbipaxkeHuni. MNoctpoeHue Tabamy,
WUCTUHHOCTU IOTUYECKUX BbIPAXKEHNA

2.8

Jlornyeckue anemeHTbl. 3HAKOMCTBO C JIOFMYECKMMN OCHOBaMM KOMMNbKOTEPA

2.9

HenpepblsHble N ANCKPETHbIE MO ENN. UmMnUTaunOHHBbIE Moaenu. MI’pOBbIe
mogenun. OueHKa afeKBaTHOCTM Moaenm mogennpyemomy O6'bEKTy nuenam
moaennpoBaHuA

2.10

TabnunyHble mogenn. Tabnmua Kak npeactaB/ieHne oTHoWeHUA. basbl AaHHbIX.
OT60p B TabaMLe CTPOK, YA0BNETBOPAIOLWMX 3a4aHHOMY YC/10BUIO

2.11

Mpad. BepwwuHa, pebpo, nyTb. OpMeHTUPOBaHHbIE U HEOPUEHTUPOBAHHbIE
rpadbl. JanHa (Bec) pebpa. Becosaa matpuua rpada. AavHa NyTm mexay
BepwKnHamu rpada. Mounck onTumanbHoro nyT1 B rpade. HayanbHasa BepliMHa
(MCTOYHMK) M KOHEeYHan BepLUMHa (CTOK) B OpUeHTMpoBaHHOM rpade.
BbluMCNeHNE KoNMYecTBa NyTel B HanpaBAeHHOM aLuKANYecKom rpade




2.12

[Jepeso. KopeHb, BepwnHa (ysen), auct, pebpo (gyra) gepesa. BoicoTa aepesa.
MNoaaepeso. MprMmepsbl NCNOIb30BaHMA AepeBbeB. Nepebop BapnaHTOB C
MOMOLLbIO fepeBa

ANropuUTMbl U NPOFrPaMMUPOBAHNE

3.1

CsolicTBa anropmutma. Cnocobbl 3anmncy anroputma (CNoBecHbIN, B BUAE 6/10K-
CXeMbl, Mporpamma).

CocTtaB/ieHMe aIrOPUTMOB U MPOrPaMMm C UCMOIb30BaHUEM BETBIEHWUI, LIUKIOB U
BCMOMOTATeNbHbIX a/ITOPUTMOB A/1A ynpasBaeHusa ucnoaHutenem (Pobor,
Yepenawka, YepTEXHUK U Apyrue). BbinonHeHWe aAropuTMOB BPYUHYIO U Ha
KomnbloTepe

3.2

A3bIK NnporpammupoBaHua (Python, C++, Mackanb, Java, CH, LLUKoNbHbIM
ANropuUTMMUYECKNit A3bIK).

Cuctema NporpamMmmMMpoBaHMA: PeaakTop TEKCTa NPOrpamm, TPAHCAATOP,
OTNIafuVK.

HGDEN\EHHaﬂi VN, UMA, 3HaYeHune. Uenble, BelwecTBeHHble U CUMBOJIbHbIE
nepemeHHble.

Onepatop np1cBamMBaHua. ApudmeTMyeckne BbipaxKeHUa 1 NopPALOK UX
BbluMcneHus. Onepauum C LeabiM1 YUCAAMU: LeN0YUCIEHHOE AeNeHNe, OCTaToK
oT aeneHus. BeteneHua. CocTaBHble YCOBMSA (3aNUCh IOTMYECKUX BbIPaXKEHWU
Ha M3y4aeMOM A3blKe NPOrpaMmmMpPoBaHmsA). HaxoKaeHne MUHUMYMa

M MaKCMMyMa M3 ABYX, TPEX N YeTbIpéx uncen. PeweHne KBagpaTHOro
YpaBHEHNA, UMeloLLero BelecTBeHHble KOpHU. LInKkn ¢ ychosnem. Anropmutm
EBKAMAA oA HaxoXKAeHMA Hanbosbwero obwero gennTens AByxX HaTypaabHbIX
yncen. PasbumeHune 3anncu HaTypanbHOro Yncaa B NO3ULMOHHOM CUCTEME C
OCHOBaHMEM, MeHbLWNM UK paBHbim 10, Ha oTaenbHble umdpbl. Uukn ¢
nepemeHHon. ANrTopuUTMbl MPOBEPKM Ae/MMOCTU OLHOIO LEeNoro Yncaa Ha
Apyroe, NpoBepKN HaTypasibHOro YMCNa Ha NPOCTOTY
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06paboTKa CMMBOJIbHBIX AaHHbIX. CUMBOJIbHbIE (CTPOKOBbIE) MEPEMEHHbIE.
MocumBonbHan 06paboTka cTPOK. MoACUET YaCTOTbl NOABAEHUA CUMBONA B
CTpoKe. BcTpoeHHble dyHKUMM Ana 06paboTKM CTPOK

3.4

OnpegeneHne BO3MOKHbIX pe3ynbTaToB paboTbl aAropuTma npu AaHHOM
MHOYeCTBe BXOAHbIX AaHHbIX, onpeaeneHmne BO3MOXHbIX BXOAHbIX AaHHbIX,
NPMBOAALMX K AAaHHOMY pe3ynbTaTy

3.5

TabnunuHble BeNNUYUHbI (Maccusbl). OgHOMepHble maccuBbl. CocTaBneHme u
oTNafika Nporpamm, peanmnsytoLmnx TMNoBble aAropuTMbl 06paboTKu
OA4HOMEPHbIX YACOBbIX MacCUBOB, Ha OAHOM M3 A3bIKOB MPOrPaMMMUPOBaHUSA
(Python, C++, MacKansb, Java, C#, LLIKONbHbIA ANrOpUTMUYECKUIA A3bIK):




3anoJ/IHeHME YNC0BOrO MACCMBA CYYaliHbIMM YMCAaMM, B COOTBETCTBUM C
dopmynoi uam NyTém BBOAA YNCEN, HAXOXKAEHME CYMMbI 3/1EMEHTOB MaCcCUBa,
JIMHENHbIM NOUCK 334aHHOr0 3HaYeHUA B MaccMBe, NOACYET 3/1eMEHTOB MacC1Ba,
YZA0B/IETBOPAIOLMX 3a4aHHOMY YC/IOBUIO, HAX0XKAeHWE MUHUMAIbHOTO
(MaKkcumanbHoro) anemeHTta maccuea. CoptupoBka maccusa. O6paboTka NoToka
[AaHHbIX: BblUMCNEHME KOIMYECTBA, CYMMbI, CpeaHero apudmeTMyeckoro,
MMUHMMaANbHOTO M MaKCMMa/IbHOTO 3HaYeHWA 3/IEMEHTOB NOCNEA0BATENBHOCTH,
YA0BAETBOPAIOLMX 3a4aHHOMY YCOBUIO

3.6

YnpasneHue. CurHan. O6paTtHas cBa3b. [MonyvyeHne CUrHaI0B OT LMPPOBbLIX
AaTYNKOB (Hanpumep, KacaHWA, PacCTOAHMUA, CBETA, 3BYKA). Mpumepbl
MCMONb30BaHWUA NPUHLMMNA 06PATHOM CBA3W B CUCTEMAX YMNPaBAEeHNUA
TEXHUYECKMMM YCTPOMUCTBAMM C MOMOLLbIO AaTYMKOB, B TOM YUC/IE B
poboTOTEXHMKE

NHPOpMaLMOHHbIE TEXHOIOTUK

4.1

TeKcToBble AOKYMEHTbI U UX CTPYKTYPHbIE 3/1eMeHTbl (cTpaHuMua, ab3al, CTPOKa,
CNOBO, CUMBON).

TeKCcTOBbIN NPOLECCOP — MHCTPYMEHT CO343aHUA, PEAAKTUPOBAHMA U
bopmaTmpoBaHus TekcTos. Mpasuna Habopa TekcTa. PegakTnpoBaHue TekcTa.
CsolictBa cumBonos. Lpudt. Tunbl wpndTtos (pybaeHble, C 3ace4kamu,
MOHOLWWMPWHHBIE). MoNyKMPHOE U KypcMBHOE HayepTaHue. CBoicTBa ab3aues:
rpaHuLbl, ab3aLHbIN OTCTYN, MHTEPBa, BbipaBHMBaHUWe. [lapameTpbl CTpaHMULbI.
Ctnnesoe dopmatmpoBaHue. CTpyKTypupoBaHMe MHGOpMaL MM C NOMOLLBIO
CNUCKOB M Tabauw,. MHoroyposHeBble cnncku. [lobasneHne TabauL, B TEKCTOBbIE
OOKYMeHTbI. BcTaBKa M306paKeHW B TEKCTOBbIE AOKYMeHTbl. O6TeKaHue
N300parKeHn TEKCTOM. BKtOYEHWE B TEKCTOBBIN AOKYMEHT guarpamm, Gopmys,
HyMepaLmMn CTPaHULL, KONOHTUTYIOB, CCbIIOK U APYTUX 3/IEMEHTOB

4.2

PacTpoBble pucyHKW. Mcnonb3oBaHue rpadmryeckmx npuMmnTmMBOB.

Onepauunmn pefakTMpoBaHua rpapuyecknx 06BEKTOB, B TOM Yncae LMppPOoBbIX
doTorpadmin: usmeHeHne pasmepa, obpeska, NOBOPOT, OTParkeHUe, paboTa ¢
obnactamu (BblaeneHune, KONMPoBaHMe, 3a/1IMBKa LIBETOM), KOppeKUus ugerTa,
APKOCTU M KOHTPACTHOCTU. BekTopHas rpaduka. Co3aaHne BEKTOPHbIX PUCYHKOB
BCTPOEHHbIMW CPEACTBaMM TEKCTOBOIO NpoLeccopa Uan Apyrux Nporpamm
(npunoxenuit). lobaBneHne BEKTOPHbLIX PUCYHKOB B JLOKYMEHTbI

4.3

MoarotoBKa MynbTMMeANIiHbIX Npe3eHTaunit. Cnana. [lobasneHue Ha cnaig
TeKcTa U M3obparkeHnn. PaboTa ¢ HeCKoNbKMMM cnaiigamu. lobasneHue Ha
cnang ayamoBum3yanbHbIX AaHHbIX. AHMMaAUMA. TMNepcebiikm

4.4

Tunbl AaHHbIX B AYEKaAX 3N1EKTPOHHOM Tabaumubl. PegaktupoBaHue m
dopmaTtmpoBaHme Tabaumu,. BcTtpoeHHble GYyHKUNM 4718 MOMCKA MaKCUMyMa,
MWUHMMYMaA, CYMMbI U cpeaHero apudmeTmnyeckoro. COpTUPOBKA AaHHbIX B




BblgeneHHOM AnanasoHe. MNocTpoeHune guarpamm (rMctorpamma, Kpyrosas
Auarpamma, TodeyHas gmarpamma). Beibop Tvna guarpammel. MNpeobpasoBaHue
dopmyn npu KonnposaHuu. OTHocUTENbHAA, abCOIOTHAA U CMeLLaHHasA
agpecaums

4.5

YCN0BHbIE BbIYUCAEHUS B 3NEKTPOHHbIX Tabanuax. CymMMpoBaHME U NOACHET
3HaYeHWin, OTBEYaoLWMX 3aaaHHOMY ycnosuto. O6paboTka 60/blwNX Habopos
AaHHbIX. YMcneHHoe MoaeIMpPoBaHME B 3/IEKTPOHHbIX Tabanuax




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABI ONA YHUTENA

LIMOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI M PECYPCbI CETU UHTEPHET






