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NOACHUTENBHAA 3ATMMCKA

Mporpamma no nHopmaTrke Ha ypoBHE OCHOBHOrO 06LLero obpa3oBaHus cocTaBneHa Ha
OCHoBe TpeboBaHUM K pesynbTaTaM OCBOEHMSI OCHOBHOM 00pa3oBaTeribHOW NporpamMmmbl
OCHOBHOro obLero obpasoBaHnus, npeacrasneHHbix B PFOC OO0, a Takke denepansHon
paboyen nporpammMbl BOCMUTAHKS.

Mporpamma no nHdbopmaTrke OaAET NpeacTaBreHne o Lensax, odwen crparernm obydeHus,
BOCMUTaHNA 1 pa3BuTMsa oby4vatrowmxcs cpeacTsamm MHopmaTrkn Ha 6a3oBoM ypoBHE,
ycTaHaBnuBaeT obA3aTernbHOe NpegMeTHOe coaepXaHue, npeaycMaTpuBaeT ero
CTPYKTYpUpOBaHue no pasgernam v Temam.

Mporpamma no nHdopmaTuke onpeaensieT KoNMYeCTBEHHbIE U KaYEeCTBEHHbIE
XapaKTepucTuKM y4ebHOro MaTepuana ans Kaxaoro roga usyvyeHusl, B Tom Yncne ans



coaepXaTenbHOro HanoMHEHUS Pa3Horo BMAa KOHTPOIS (MPOMEXYTOYHOM aTTecTaumnm
obyyvatoLLmMXCcs, BCEPOCCUMCKMX MPOBEPOYHBLIX paboT, rocy4apCTBEHHOM UTOrOBOW
atrectaumn).

Mporpamma no nHdopmaTuke SBNSIETCS OCHOBOWM Arsi COCTaBNeHNUst aBTOPCKMX y4eOHbIX
nporpamm, TeMaTU4ecKoro NaHNpPoBaHUs Kypca yYnTenem.

Llenamm nayyeHms nHopmMaTrKn Ha ypOBHE OCHOBHOMO 06Lero obpasoBaHus SBSAIOTCS:

dopMMpoBaHME OCHOB MUPOBO33PEHUS, COOTBETCTBYHOLLLEIO COBPEMEHHOMY YPOBHIO
pasBUTUA HAYKN MHCPOPMAaTUKN, AOCTUXKEHMAM HayYHO-TEXHNYECKOrO Nporpecca u
0o0LLLEeCTBEHHOW NPaKTUKK, 3a CHET pas3BUTUSA NpeacTaBneHnin od nHpopmauum Kak o
BaXKHENLLIEM CTpaTEerM4eckomM pecypce pas3BuTus IMHHOCTU, rocygapcTBa, obLwecTBa,
NOHUMaHUSA PO MHPOPMALIMOHHBLIX NPOLLECCOB, MHAOPMALIMOHHBIX PECYPCOB U
MHGOPMALIMOHHBIX TEXHOMOMI B YCIOBUSX LMGPOBON TpaHchopMauum MHorux cdep
XN3HN COBPEMEHHOIO 00LLECTBa;

obecneyveHune ycrnoBun, cnocobCTBYOLLMX Pa3BUTUIO anrOPUTMUYECKOrO MbILLNEHUS Kak
Heob6xoanMOoro ycrnoBus NpodeccMoHanbHoN AeaTenbHOCTU B COBPEMEHHOM
nHpopMaLMoHHOM obLecTBe, NpeanonaratLLlero cnocobHocTb obyyatolerocs pa3busatb
CNOXHble 3aaa4n Ha 6onee NpocThble NoA3aaayn, cpaBHMBATL HOBbIE 3aa4uM C 3a4adamu,
PELLEHHbIMU paHee, onpeaenaTb Wwaru Ans AOCTMXEeHUs pesynbTaTa 1 Tak ganee;

dopmMmnpoBaHue 1 pasBUTME KoMNeTeHUUn oby4datrowmxcst B o6nacTtn ncnonb3oBaHus
NHPOPMaLMOHHO-KOMMYHMKALMOHHBLIX TEXHONOMMIA, B TOM YMCe 3HaHUIN, YMEHUIA N HaBbIKOB
paboTbl C MHpOpMaLMEN, NPOrPaMMNUPOBAHNS, KOMMYHMKaLUN B COBPEMEHHbIX LIMGPOBLIX
cpedax B ycnoBusax obecneveHns MHPopMaunoHHOM 6e30nacHOCTU NNYHOCTH
obyuvatouerocs;

BOCNUTaHNE OTBETCTBEHHOIO N N3GUPATENBHOIO OTHOLLEHUS K MHAOPMaLMK C yHETOM
NPaBOBbIX M 3TUYECKNX aCMEKTOB €€ pacnpoCTPaHEHUS, CTPEMINEHNS K NPOLAOIKEHMNIO
obpasoBaHusa B ob6nactM MHPOPMAaLMOHHbBIX TEXHONOMMIA U CO3ngaTeNbHON OeATEeNbHOCTU C
NPUMEHEHMEM CPEACTB UHHOPMALIMOHHBLIX TEXHOOTUN.

MHdbopmaTnka B 0CHOBHOM 00LLIEM 06pas3oBaHNnN OTpaxaeT:

CYLLHOCTb MHCPOPMATUKM KaK HayYHON AUCLMMIMHBI, U3y4atoLLei 3akOHOMEPHOCTM
NpoTeKaHUs 1 BO3MOXHOCTM aBTOMaTU3aLmMm MHPOPMAaLIMOHHbLIX NMPOLIECCOB B PasnunyHbIX
cuctemax;

OCHOBHble 0611acT NpUMeHeHNst NHOPMATUKM, NPEXAe BCero MHPOPMaLUOHHbIe
TEXHONOrMK, ynpaBneHne u coumnanbsHyo cgepy;

MEXANCLUMNINHAPHBIN XapakTep UHPOPMATUKMA N MHPOPMALMOHHON AEATENBHOCTY.

M3yveHne nHopmaTnki okasbiBaeT CyLLeCTBEHHOE BNUSHNE Ha (hOpMUpPOBaHMNE
MWPOBO33peHNSA 00y4aloLLEerocs, ero XM3HeHHy No3uuuio, 3aknaabiBaeT OCHOBbI
NOHMMaHMSA NPUHLMNOB PYHKLNOHUPOBAHUSA U MCNOMNb30BaHMSA MHPOPMaLMOHHBLIX
TEeXHOMOrnM kak HeobxoaAMMOro MHCTPYMEeHTa nNpakTuyeckn Niobon eaTenbHOCTN U 0OHOro
13 Hanbonee 3Ha4YMMbIX TEXHONOMMYECKUX LOCTUXKEHNIN COBPEMEHHOW LIMBUNM3ALNN.



MHorne npegMeTHble 3HaHMS U Crocobbl AeATENbHOCTU, OCBOEHHbIE 00Y4YaLWMMUCS NpK
N3y4yeHUn MHOPMAaTHKK, HAXOAAT NPUMEHEHME Kak B pamkax obpasoBaTenisHOro npowecca
npu U3y4yeHnn apyrmx npeaMeTHbIX 06racTen, Tak U B UHbIX XXU3HEHHbIX CUTyaLusIX,
CTaHOBATCS 3HAYUMbIMUN ANs POPMUPOBAHUS KAYECTB FIMYHOCTU, TO ECTb OPUEHTUPOBAHDI
Ha popmmpoBaHMe MeTanpeaMeTHbIX M IMYHOCTHLIX pe3ynbTaTtoB 0by4eHus.

OcHoBHbIe 3agayn yyebHoro npegmeTa «MHdopmaTmka» — chbopmmnpoBaTth Yy 00ydatoLLNXCS:

NMOHNUMaHME NPUHLMMNOB YCTPOWUCTBA U DYHKLUMOHMPOBAHUS 06BHEKTOB LM POBOro
OKpPYXXeHusl, npeacTaBneHnsa o6 nCTopumn 1 TeHOEHUMSX pasBUTUS MHGOPMAaTUKL nepuoaa
LuMdpoBon TpaHcdhopMaLmm COBPEMEHHOMO 06LLECTRA;

3HaHNA, yMeHUA N HaBblKA FpaMOTHOVI NOCTAaHOBKK 3a4a4, BOSHMKAKLWKNX B I'IpaKTI/ILIeCKOVI
AeATenbHOCTN, Anda nx peweHnsa ¢ noMoLlbo I/IHd)OpMaLl,I/IOHHbIX TEXHOMOTNA, YMEeHUA n
HaBbIKMN ('bOpMaJ'IVI3OBaHHOI'O onncaHnAa nNnocTtaBieHHbIX 3a4a\;

6a3oBble 3HaHUS 06 NHPOPMALMOHHOM MOAENNPOBAHUN, B TOM YMCIE O MaTEMATUYECKOM
MOJENUPOBaHNUN;

3HaHME OCHOBHbIX allTOPUTMUYECKUX CTPYKTYP U yMEeHne NpuMeHATb 3TN 3HaHUA Ona
NOCTPOEHUNA anropuTMoB pelleHnd 3aaad Nno nx MmatemMmaTn4eCkMmMm Moadensam;

YMEHWS 1 HaBbIKM COCTaBMEHUSI NMPOCTbLIX MPOrpamMm Mo NOCTPOEHHOMY anropuTMy Ha O4HOM
N3 AA3bIKOB NMPOrpamMMNPOBAHMS BbICOKOTO YPOBHS;

YMEHMSA N HaBbIKM 3(PEKTUBHOIO MCMONb30BAHNSA OCHOBHbIX TUMOB MPUKNaAHbIX NPOrpamMm
(MpunoxeHun) obLuero HasHa4vYeHUsa 1 MHPOPMALMOHHBIX CUCTEM ANS PELUEHUs C UX
NMOMOLLIbIO MPaKTUYeCcKnx 3agad, BnageHne 6asosbiMy HOpMaMy MHAPOPMALIMOHHON STUKN U
npasa, 0CHoBamMn MHOpMaLMOHHOM Be3onacHoCTy;

yMeHMe rpaMoTHO UHTEPNPEeTUPOBaThL pe3ynbTaThl PeLleHns NPakTUYeCKnX 3agad ¢
NMOMOLLbIO MHAPOPMALIMOHHBIX TEXHOMNOTNIA, NPUMEHSATL MONyYEHHbIe pe3ynbTaThl B
NpPaKkTU4eCcKon AeATeNnbHOCTU.

Llenu n 3agaun nayyeHunsa nupopmaTnkm Ha ypoBHE OCHOBHOIO obLuero obpasoBaHms
onpenensitoT CTPYKTYPY OCHOBHOIO coAepkaHus y4ebHoro npegmeTta B BUAE CneayoLwmx
YeTbIPEX TEMaTUYECKUX pa3aenos:

uMdpoBas rPaMoOTHOCTb;
TeopeTn4eckne OCHOBbI MHPOPMAaTUKY;
anropuTMbl U NPOrpamMMUpPOBaHKE;
NHOPMaLIMOHHbIE TEXHOMOTUN.

Ha nsy4yexne nHdopmatnkm Ha 6asosom ypoBHe oTBoauTcd 102 yaca: B 7 knacce — 34 yaca
(1 yac B Hegento), B 8 knacce — 34 4aca (1 yac B Hegento), B 9 knacce — 34 yaca (1 yac B
Hegenw).



COOEPXAHME OBYYEHUA
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Lincpposas rpamoTHOCTb
KomnbloTep — yHMBepcanbHOe YCTPONCTBO 06paboTKN AaHHbIX

KomnbloTep — yHMBepcanbHOE BblYMCNUTENBHOE YCTPOMUCTBO, paboTatoLLee nNo nporpaMmmve.
Tunbl KOMMNBIOTEPOB: NEPCOHAbHbIE KOMMBIOTEPLI, BCTPOEHHbIE KOMMbBIOTEPLI,
cynepkomnbtoTepbl. MoBGubHbIE YCTPOMUCTBA.

OcHOBHbIE KOMMOHEHTbLI KOMMblOTEPa U UX HasHaveHue. NMpoueccop. OnepaTnBHas n
AonroBpeMeHHas namaTb. YCTponcTBa BBOAA M BbiBoga. CEeHCOpHbIV BBOA, AATYUKM
MOOMUMBHBLIX YCTPONCTB, cpeacTBa BuoMeTpmuyeckomn ayTeHTudmKaLmm.

NcTopusi pasBuTUst KOMMNBIOTEPOB M NPOrpamMmmHoro obecneyeHus. MokoneHus
koMnbtoTepoB. COBpeMeHHble TeHAEHLMM pa3BUTUS KOMMbOTEPOB. CynepkoMnboTepsI.

I'Iapanneanble BblYMCneHusa.

MepcoHanbHbIN KoMMbOTEp. [1poLEeccop 1 ero xapakTepuUCcTUKK (TakToBas YyacToTa,
pa3pagHocTh). OnepaTtnBHas namsTb. [JonroBpeMeHHast naMsTb. YCTPONCTBa BBOAA U
BbiBoAa. O6BbEM XpaHMMbIX OaHHLIX (OnepaTuBHasi NaMsiTb KOMMNbIOTEPA, XKECTKUNA K
TBEPAOTENbHbIN OMCK, MOCTOSIHHAsA NamMsaTb cMapTdoHa) 1 CKOPOCTb JOCTyna Ans
pPas3fiMyHbIX BUOOB HOCUTENEN.

TexHuka 6e3onacHOCTU 1 NpaBuia paboTbl Ha KOMMbIOTEPE.
Mporpammbl U AaHHbIE

MporpammMHoe ob6ecneyeHne komnbtoTepa. MNMpuknagHoe nporpammHoe obecneyeHune.
CucremHoe nporpammHoe obecrnedeHme. Cuctembl nporpammmupoBaHus. NpaBoBasa oxpaHa
nporpamMmm u gaHHbix. becnnaTtHble u ycnoBHo-6ecnnaTHble Nporpammel. CBo6ogHOE
nporpamMmmHoe obecrneveHue.

dannbl 1 nanku (katanoru). MpuHUMnel NocTpoeHns dannosbix cucteM. NonHoe nvs
danna (nanku). MyTb k danny (nanke). PaboTta ¢ channamm n katanoramm cpeactsamm
OonepaumOoHHOWN CUCTEMBI: CO3AaHMe, KOMMpPOoBaHMe, NnepemMeLleHne, nepenmeHoBaHne n
yaaneHve dannos v nanok (katanoros). Tunbl channos. CBoncTBa (hannos. XapakTepHble
pa3mMepbl hanrioB pasfiMyHbIX TUMOB (CTpaHMLUa TEKCTa, ANEKTPOHHAA KHUra, dpotorpadums,
3anncb NECHWU, BUAEOKNUM, MONTHOMETPaXHbIN unbM). ApxmBaumsi 4aHHbIX.
Mcnonb3oBaHne nporpaMmm-apxuBatopoB. PannoBbi MeHeakep. MNonck dannos
cpeacTBamMu onepaumMoHHON CUCTEMBI.

KoMnbloTepHble BUPYCbI U ApYyrMe BpeaoHOCHbIE NporpaMMbl. [porpammbl Ans 3awwmuTbl OT
BMPYCOB.



KOMI'Ib}OTeprIe ceTun

O6beanHeHne komnbloTepoB B ceTb. CeTb MHTepHeT. Beb-cTpaHunua, Be6-cant. CTpykTypa
agpecoB Beb-pecypcoB. bpaysep. NounckoBble cuctemsbl. MNonck nHdopmaumm No KioveBbIM
cnoeam u no nsobpaxxeHuto. [loctToBepHOCTb MHdOpMauun, nonyyvyeHHon ns MiHtepHeTa.

COBpeMeHHbIe cepBuUChbI MHTepHeT-KOMMyHMKaLlMVI.

CeTeBow aTukeT, 6a3oBble HOPMbl MHPOPMALMOHHOW 3TUKM U NpaBa Npu paboTe B
UHTepHeTe. CTpaTernn 6esonacHoro nosegeHus B HTepHeTe.

TeopeTnyeckne 0CHOBbI MUHGHOPMATUKK
MHdpopmaumnsa n nHpopMaLmnMoHHbIe NPOLLECCHI
MHdpopmaumnsa — 0gHO M3 OCHOBHbLIX MOHATUA COBPEMEHHOW HayKMU.

MHdbopmauus Kak cBeaeHust, npeaHasHauveHHble 451 BOCNPUATUS YENOBEKOM, U
UHopMaLMs Kak JaHHble, KOTOpble MOryT 6bITb 06paboTaHbl aBTOMaTU3NPOBAHHOM
CUCTEMOMWN.

[vckpeTHOCTb AaHHbIX. BO3MOXHOCTb onmncaHnst HenpepbiBHbIX 06 HEKTOB 1 NPOLECCOB C
NMOMOLLbIO ANCKPETHBIX AaHHbIX.

MHdopMaLmnoHHbIE NpoLEecChl — NPOLIECCHI, CBSA3aHHbIE C XpaHeHMeM, Npeobpa3oBaHUEM U
nepegadven aHHbIX.

MpencrasneHne nHdopmaumm

Cumeon. Andasut. MowHocTb andaeuta. PasHoobpa3une S3bikoB 1 andaBUToB.
EcTtecTtBeHHble U hopMarnbHble A3blku. AnbaBuUT TEKCTOB Ha PYCCKOM A3blke. [ BOMYHbIN
andasuT. KonnyectBo BCEBO3MOXHbIX COB (KOAOBbLIX KOMOUHALMNN) OUKCMPOBAHHOM
ONnHbBI B ABOMYHOM andasuTe. NpeobpasoBaHne noboro andasmTta K ABOUHHOMY.
KonunyecTBo pasnunyHbIX croB MKCMPOBAHHON AMNHbBI B andaBuTe onpenenéHHomn
MOLLHOCTMW.

KoaumpoBaHue cMMBOOB OAHOrO andaeunta ¢ NOMOLLbIO KOAOBbLIX CIOB B ApYroM andasuTe,
kogoBasi Tabnuua, AekoaMpoBaHue.

[BonyHbIn kog. MNpeacrtasneHme gaHHbIX B KOMMbLIOTEPE KaK TEKCTOB B 4BOUYHOM
andgasuTe.

MHdbopMaLNOHHBIN 06bEM OaHHbIX. BUT — MMHMManbHaA eguHULA KONudecTea
WHpopMaLmmn — ABOUYHbIN pa3psa. EanHuubl nsameperHms nHpopmMaLmMoHHOro o6béma
JaHHbIX. BuT, 6anT, KMNobanT, merabanT, rurabanT.

CKopoCTb Nepeaayn AaHHbIX. EQUHMLBI CKOPOCTM Nepeaayn OaHHbIX.

KoaupoBaHue TekcToB. PaBHOMepHbIN koa. HepasHoMepHbIn kog. Kognposka ASCII.
BocbMunbuTtHble kogmpoBku. MNMoHsaTue o koguposkax UNICODE. [lekoguposaHue



CO0D6LLEHNI C UCNONb30BaHNEM PAaBHOMEPHOIO U HEPaBHOMEPHOro KoAa.
NHdopmaumnoHHbIn 06bEM TekcTa.

VckaxeHne nHgopmaumm npu nepegade.

O6Lee npeacTaBneHne o LMPOBOM NpeacTaBNeHUM ayanoBM3yanbHbIX U OPYrvX
HenpepbIBHbIX AAHHbIX.

KoguposaHue uBeta. LiBetoBble mogenu. Mogens RGB. ['nybuHa koagnpoBanus. Manutpa.

PacTtpoBoe 1 BekTopHOE npeactaBneHne nsobpaxeHun. Nukcens. OueHka
MHOpMaLMOHHOro 06 bEMa rpadomyecknx AaHHbIX 151 paCTPOBOro M300paxeHusl.

KoanpoBaHue 3Byka. PaspsigHOCTb M YacToTa 3anucu. KonnyecTBo kKaHanos 3anucu.

OueHKa KoNUM4eCcTBEHHbIX NapamMeTpoB, CBA3aHHbIX C NpeAcTaBNeHneM U XpaHeHNeMm
3BYKOBbIX (pannos.

MHdopMaLnoHHbIe TEXHOMNOMNK
TekcToBble AOKYMEHTDI

TeKCTOBble AOKYMEHTbI M X CTPYKTYPHbIE 3N1eMeHTbI (CTpaHuua, ab3al, cTpoka, CnoBo,
cumBON).

TeKCTOBbIV NPOLECCOP — UHCTPYMEHT CO34aHus, pegakTMpoBaHus U hopMaTMpoBaHms
TekcToB. [MpaBuna Habopa TekcTa. PegaktupoBaHue Tekcta. Ceonctea cumsonos. Wpndr.
Tunbl WwWpndToB (pybrieHble, ¢ 3acevkamMmm, MOHOLLUMPUHHLIE). [Mony>XMpHOE 1 KypCUBHOE
HayepTaHue. CBoncTBa ab3aueB: rpaHuLbl, ab3alHblin OTCTYN, MHTEpPBar, BbipaBHUBAHUE.
MapameTpbl cTpaHuubl. CTrnesoe opmaTnpoBaHme.

CTpykTyprpoBaHue MHopMaLum ¢ NOMOLLbIO CMIUCKOB ¥ Tabnumy,. MHOroypoBHEBbIE CMIUCKW.
[oGaeneHune Tabnumy B TEKCTOBbLIE AOKYMEHTbI.

BcTaBka nsobpaxeHun B TEKCTOBbIE AOKYMEHTbl. O6TekaHne n3obpaxeHun TEKCTOM.
BkritoyeHne B TEKCTOBLINM AOKYMEHT guarpamMmm, hopmyrn, Hymepaunm cTpaHul,
KONOHTUTYMOB, CCbINOK N APYIrUX 311IEMEHTOB.

MpoBepka npasonucaHnd. PacctaHoBka nepeHocos. 'onocoBon BBoA TekcTa. OnTudeckoe
pacno3HaBaHue TekcTa. KomnbloTepHbI nepeBos. Mcnonb3oBaHue cepucoB VIHTepHeTa
anst o6paboTku TekcTa.

KomnbloTepHaa rpaduka

3HaKoMCTBO C rpaduyeckummn pegakropamu. PactpoBble pucyHku. icnonb3oBaHune
rpadunyeckmnx NPUMUTMBOB.

Onepaunn pegakTMpoBaHus rpadmnvecknx 06bEKTOB, B TOM Yncre undpoBbix doTorpaduii:
n3meHeHve pasmepa, obpeska, NOBOPOT, OTpaxeHue, paboTta ¢ obnactamu (BblgeneHue,
KOMMpoBaHuWe, 3anvBka LBETOM), KOPPEKLMS LBeTa, APKOCTU U KOHTPACTHOCTH.



BektopHas rpaduka. Co3gaHne BEKTOPHbIX PUCYHKOB BCTPOEHHbLIMU cpecTBaMu
TEKCTOBOrO npoLueccopa unm gpyrnx nporpamm (npunoxeHuin). [lobasneHne BEKTOPHbIX
PUCYHKOB B JOKYMEHTbI.

MynbTuMeaunHbIE Npe3eHTaumm

MoaroToBka MynbTUMEMNHbIX Npe3eHTaumn. Cnang. [JJobaBneHve Ha crnang Tekcta u
n3obpaxeHunin. PaboTa ¢ HeCKONMbKMMKU crangamu.

Ho6aBneHune Ha cnang ayanoBuayarbHbIX AaHHbIX. AHUMaLMS. [Mnepcebinki.

8 KITACC

TeopeTnyeckme 0CHOBbI MHGHOPMATUKK
Cucrtembl cumcnenuns

HenosnumoHHbIe 1 NO3NLMOHHBIE CUCTEMBI cumcneHns. Andgasut. OcHoBaHue.
PassépHyTasa popma 3anmncu yncna. NepeBon B 4ECATUYHYIO CUCTEMY YMCES, 3anUCaHHbIX B
APYrMX cMCTEMaX CUYUCIEHUS.

Pumckasa cuctema cumcrneHums.

[BonyHasa cuctema cumcneHus. MNepesoa uenbix Yncen B npegenax ot 0 go 1024 B
OBOWNYHYIO CMCTEMY cumcneHuns. BocbMepunyHasa cuctema cuncnenus. MNepesog uncen mns
BOCbMEPUYHOW CUCTEMbI B ABOMYHYIO U AECATUYHYIO CUCTEMBI 1 0BpaTHO.
LecTtHaguaTtepuyHasa cnctema cumcneHus. lNepeBon unmcen U3 WecTHaauaTepmMyHom
CUCTEMbI B BOUYHYIO, BOCBMEPUYHYIO U ECATUYHYIO CUCTEMBI 1 0OpaTHO.

ApudmeTndeckme onepauum B ABONYHON CUCTEME CUUCITIEHMS.
OnemMeHTbl MaTeMaTU4EeCKON NOTUKM

Nornyeckne BbickasbiBaHusl. Jlornyeckme 3Ha4eHUs BbicKasblBaHWUA. QnemMeHTapHble 1
COCTaBHble BbiCKa3blBaHWs. Jlornyeckune onepauun: «u» (KOHbIOHKLUS, Normyeckoe
YMHOXEHWE), «Unn» (OU3BIOHKLMS, NTOrMYeckoe CoXeHue), «Hey (flormyeckoe oTpuuaHme).
MpuopuTeT norndecknx onepaumnin. OnpeneneHne UCTUHHOCTU COCTABHOMO BbiCKa3blBaHUS,
€CIN U3BECTHbI 3HAYEHWNSI UCTUHHOCTU BXOASALLMX B HETO 3IEMEHTaPHbIX BbICKa3bIBAHWUA.
Nornyeckue BbipaxeHusi. MNpaBuna 3anncy Normyecknx BolpaxkeHuin. MoctpoeHne Tabnuy
WCTUHHOCTW JTOTMYECKUX BblPaXXEHWN.

Nornyeckne anemeHTbl. 3HaKOMCTBO C FIOrMYECKUMI OCHOBaMM KOMMbOTEpPa.
AnroputMbl 1 NporpammMmmnpoBaHme

WcnonHutenu n anroputmbl. ANropuTMUYECKUE KOHCTPYKLUM



MoHaTne anroputmMa. WcnonHutenu arropunTtMosB. AJ'IFOpVITM KakK nrnaH ynpaBsrneHua
ncnonHnTenem.

CeownictBa anroputma. Cnocobbl 3anncu anropmutma (CroBecHbIN, B BUAe 610K-CXeMbl,
nporpamma).

AnroputMmyeckue KOHCTpYKUMU. KOHCTPYKUMSA «cnegoBaHne. JIMHENHbI anroputum.
OrpaHMYeHHOCTb NIMHENHbIX aNrOPUTMOB: HEBO3MOXHOCTb NPeayCMOTPETh 3aBUCMMOCTb
nocnenoBaTenbHOCTU BbINOMHAEMbIX 4ENCTBUA OT UCXOAHBIX AaHHbIX.

KOHCprKLI,I/Iﬂ «BeTBI1eHue»: NnosiHaga U HenorHasa C*)OprI. BbINnonHeHWe 1 HEBLINOMHEHNE
ycnosuA (I/ICTVIHHOCTb N NOXHOCTb BbICKa3bIBaHVIFI). npOCTbIe N COCTaBHbI€ yCIoBUA.

KOHCprKLI,VIFI «NOBTOPEHUA». LUUKIbl C 3adaHHbIM YACITOM I'IOBTOpGHI/IVI, C ycnosumem
BbIMOJIHEHUA, C nepemeHHon unKna.

PaspaboTka anga doopmanbHOro UCNONHUTENS anropuTma, NpMBoAsALLEro K Tpebyemomy
pe3ynbTaTy NPy KOHKPETHbLIX UCXOOHbIX AaHHbIX. PaspaboTka HeCNOXHbIX anropuTMOB C
NCNONb30BaHWEM LIMKITOB 1 BETBMEHUIN A8 ynpaBneHus opManbHbIMU UCNOMHUTENSAMMU,
Taknmm kak Pobot, Yepenaluka, YepTéEXHUK. BbinoNHEHMe anroputMoB BPYYHYHO M Ha
KomnbtoTepe. CUHTaKcmyeckme n normveckme owmnokn. OTkasbl.

A3bIK NporpaMMmnpoBaHus

Asbik nporpammupoBanus (Python, C++, MNackanb, Java, C#, LLkonbHbI ANrOpUTMUYECKNNA
A3bIk).

Cucrtema nporpaMmMmnpoBaHnA: peagakTtop TeKCTa nporpamMmm, TpaHCcnAaTop, oTiiagyuk.
I"IepemeHHaﬂ: T™™"nN, UMA, 3Ha4YeHne. Lleﬂble, BeleCTBEHHbIE N CUMBOJ1bHbIE NMEPEMEHHbIE.

Onepatop npucBanBaHus. ApUdMeTUYECKME BblpaXKEHNS 1 NOPSAOK UX BbIYMCIIEHUS.
Onepauun ¢ LenbiMu YNCNaMu: LIeNTOYNCIIEHHOE AeNneHne, OCTaToK OT AeNeHus.

BeTtBnenusa. CoctaBHble ycnoBsuA (SGHVICb JTOrnM4ecKmnx Bblpa)KeHMVI Ha n3yvyaemMom A3blKe
I'IpOFpaMMI/IpOBaHVIFI). HaxoxneHwne MWHUMYMa N MakCUMyMa U3 OBYX, TpéX n ‘-IeTpréX
yucen. PelweHne KBagpaTHOro ypaBHeHusd, nmerllero BeleCtBeHHble KOPHN.

[unanoroeas oTnagka nporpamMmm: nowlaroBoe BbINoJyiHeHWe, MNPOCMOTP 3HAYEHUIN BESTUYLH,
OTNafouYHbIN BbIBOA, Bbl60p TOYKM OCTaHOBaA.

Linkn ¢ ycnosuem. Anropntm EBknuga ang HaxoxaeHus Hambonbluero obuero genurens
OBYX HaTypanbHbIX ynicesn. PazbrneHne 3anucy HaTypanbHOro Yymcna B No3vUMOHHOM
cucTteme ¢ OCHoBaHMEM, MeHbLUMM UNK paBHbIM 10, Ha oTaenbHbIE LNAPLI.

LIMkn ¢ nepemeHHON. ANropuTMbl MPOBEPKM AENMMOCTI OOHOIO LIeNoro Yncna Ha apyroe,
NPOBEPKN HaTypanbHOro Yncra Ha NpocToTy.

O6paboTka CMMBOSIbHBIX AAaHHbIX. CUMBOILHbIE (CTPOKOBbLIE) NepeMeHHbIe. [locMMBObHas
obpaboTka cTpok. [oacyéT YacToThbl NOABNEHMSA CMMBOSA B CTpoKe. BCTpoeHHble dyHKuun
Ons obpaboTkM CTPOK.



AHanus an ropuTmMoOB

OnpepneneHve BO3MOXHBIX pe3ynbTaTtoB paboTbl anroputma npu 4aHHOM MHOXECTBE
BXOZHbIX AaHHBIX, ONpeAerieHne BO3MOXHbIX BXOAHbIX AaHHbIX, MPUBOASALLMNX K AAHHOMY
pesynbTarty.

9 KJTACC

Lincpposas rpamoTHOCTb
mobanbHas ceTb IHTepHET u cTpaTernn 6e3onacHoro noBeaeHs B Hem

MmobanbHasa cetb MHTepHeT. IP-agpeca y3noB. CeTeBoe xpaHeHne gaHHbIX. MeTogbl
WHAMBWUAYANbHOrO N KONNEKTUBHOMO pa3MeLLeHnst HOBOW MHopmaumn B IHTepHeTe.
Bonblune aaHHble (MHTEPHET-AaHHble, B YaCTHOCTM AaHHbIE COLMarbHbIX CETEN).

MoHaTne 06 nHdopmMmaunoHHoOM 6e30nacHOCTU. Yrpo3bl MHHOPMaLMOHHON ©6e30MacHOCTU
npu paboTe B rnobarnbHON CeTU U MeToAdbl NpoTMBOAENCTBUS UM. [paBuna 6e3onacHon
ayTteHTudmKaummn. 3awmra nnyHom nHdopmaumm B UHTepHeTe. besonacHble cTpaTerum
noesefeHunsa B VIHTepHeTe. NpeaynpexaeHne BoBNeYeHns B 4ECTPYKTUBHbIE U
KpMMUHanbHble (hOPMbl CETEBOW aKTUBHOCTU (KMBEpPOYNNUHI, OULLIMHT 1 Apyrne bopMbl).

Pa6oTa B MHOpMaLIMOHHOM NPOCTPaHCTBE

Buabl gestensHocT B UHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHMKALMOHHbIE CEPBUCHI
(nouToBas cnyxba, BUaeo-koHEpPEHL-CBA3b M APYrne), CnpaBOYHble CryX0bl (KapThbl,
pacnucaHusi n gpyrue), NoUcKoBble Cryx0Obl, cny6bl 0GHOBNEHMS NPOrpaMMHOro
obecneveHuns n gpyrne cnyxobl. CepBuckl rocygapcTBeHHbIX yenyr. ObnavHblie XxpaHunuia
OaHHbIX. CpeacTBa COBMECTHON pa3paboTkm AOKyMeHTOB (oHNanH-oduckl). MNporpammHoe
obecneyeHune kak Beb-cepBUC: OHNANHOBbLIE TEKCTOBbIE U rpaduveckne peaakTopsbl, Cpeabl
pa3paboTku Nporpamm.

TeopeTnyeckme 0CHOBbI MHGOPMATUKK
MoaennpoBaHue kak MeToa No3HaHWS

Mogenb. 3agauu, pellaemMble ¢ MOMOLLbI MogenupoBaHus. Knaccmdukauum mogenen.
MaTtepuanbHble (HaTypHble) 1 MHOPMALUNOHHbIE Mogenn. HenpepbiBHbIE U ANCKPETHbIE
moaenun. MmutaumoHHble mogenu. Arpoeble mogenu. OueHka agekBaTHOCTU MOAENN
mMoaenupyeMomMy o6bekTy 1 Lensm MoaennmpoBaHus.

TabnuyHble mogenn. Tabnuua kak npeacTaBrneHne OTHOLLEHUS.
Bbasbl AaHHbIX. OTOOP B Tabnuvue CTPOK, yOOBMNETBOPAIOLWNX 3a4aHHOMY YCITOBUIO.

Npadb. Bepumna, pebpo, nyTs. OpMeHTUpOoBaHHbIE N HEOPUEHTUPOBaHHbIE rpadbl. [AnuHa
(Bec) pebpa. BecoBasa maTpuua rpadpa. [nvHa nytn mexay BeplumHamum rpada. Nouck



onTMManbHOro NyTu B rpade. HayanbHasa BepmnHa (MCTOYHUK) U KOHEeYHas BepLunHa (CTOK)
B OPMEHTUPOBAHHOM rpache. BeluncneHne konnyecTsa nyTen B HanpaBfi€HHOM
aumknuyeckom rpade.

Hepeso. KopeHb, BepmHa (y3en), nuct, pebpo (ayra) oepesa. BoicoTa aepesa.
Mopaepeso. MNpumepsbl ncnonb3oBaHUsA aepeBbeB. [Nepebop BapMaHTOB C MOMOLLLIO
nepeea.

lMoHsATME MaTemaTudeckon mogenu. 3agayu, pelaemble ¢ NOMOLLLI MaTeMaTU4eCcKoro
(koMmnblOTEPHOIO) MoAenMpoBaHusa. OTnnuMe MmaTtemaTU4ECKon MoL4enn OT HaTypPHON
MOZENN 1 OT CITOBECHOrO (NTMTEpPaTYPHOro) onncaHus oobekTa.

OTanbl KOMMNbIOTEPHOIo MogeNmIMpoBaHUA. NOCTAaHOBKa 3agayun, NoCTpoeHne
MaTtemaTM4ecKon Modenu, nporpamMmMHada peanm3auuad, TeCtupoBaHune, nposegeHune
KOMMNbIOTEPHOIo 3KCNepnmMeHTa, aHanma ero pe3ynbrtatoB, YTO4YHEeHe Mmoaenn.

AnropuTMbl 1 NporpaMMmnpoBaHue
Pa3paboTka anropMTMoB 1 Nporpamm

Pa3bueHune 3agaun Ha noasagayn. CoctaBneHve anroputmMoB 1 NporpaMm c
NCNonb30BaHNEM BETBNEHUN, LUKIOB 1 BCMIOMOraTerbHbIX anropMTMOB Ang ynpasneHus
ncrnonHutenem PoboT nnmn gpyrummn MCNosHATENSIMKU, TaKUMK Kak Yepenatlika, YepTEXHUK n

apyrmmun.

TabnuyHble BennunHbl (Maccusbl). OgHomMepHble MaccuBbl. CocTaBneHne n oTnagka
nporpamm, peanunayoLmx TUNoBbIe anropuTMbl 06pabdoTkn O4HOMEPHbLIX YNCNOBbIX
MacCMBOB, Ha OOHOM U3 513bIKOB nNporpammupoBanus (Python, C++, MNackane, Java, C#,
LkonbHbIN ANrOpUTMNYECKUIA A3bIK): 3anofTHEHME YNCIIOBOIo MaccmBa CrlyyYamHbiMm
yncrnamu, B COOTBETCTBUM C DOPMYIION Ui MYTEM BBOAA YMCEN, HAXOXOEHNE CYMMbI
3M1EMEHTOB MacCCKBa, NIMHENHbIA NMOUCK 3adaHHOro 3Ha4YeHust B Maccuee, NOACHET
3N1IEMEHTOB MacCKBa, YAOBETBOPSAIOLWMNX 3a4aHHOMY YCITOBUIO, HAXOXOeHne
MUHUManbHOro (MakcMmarnbHOro) anemeHTa maccmsa. CopTupoBka MaccuBa.

O6pa60TKa NOTOKa AaHHbIX: BblHUCIIEHNE KOrnn4yecTBa, CyMMbl, CpeaHero
apmqomequeCKoro, MWUHMMalribHOro 1 MakCMMalibHOro 3Ha4eHuna afieMeHToB
nocriegoBaTtesribHOCTHU, yaoBJlieTBOPAKLWNX 3aaHHOMY YCIOBUIO.

YnpasneHue

Ynpaenenue. CurHan. O6paTHas cBsA3b. [lonydyeHne curHanos OT LMAPOBbIX 4AaTYMKOB
(kacaHus, paccTosHus, cBeTa, 3ByKa u gpyroro). lNpumepbl NCNOMb30BaHWs NpUHLMNA
obpaTHOM CBA3WN B CUCTEMAX YNPaBEHUA TEXHUYECKMMN YCTPONCTBAMM C MOMOLLbIO
0aTYMKOB, B TOM 4ncCrie B poOOTOTEXHMKE.

Mpumepbl po6OTN3MPOBAHHBLIX CUCTEM (CUCTEMA YNPaBMEHNsI BMXXEHNEM B TPAHCMOPTHOM
cucTemMe, cBapo4vHasi NMHMA aBTO3aBOAa, aBTOMATU3MPOBAHHOE yrNpaBrieHe OTOMNEHNEM
AOMa, aBTOHOMHas cUcTeMa ynpaBneHust TPaHCNOPTHbIM CPeACTBOM U ApYyrMe CUCTEMBI).

NHdopmaunoHHbIe TEXHONOrMK



OneKTPOHHble Tabnuubl

MoHATME 06 aNeKTPOHHbIX Tabnumuax. Tunbl JaHHbIX B A4enKax 3neKTpOHHON Tabnuubl.
PepaktuposaHue n popmatnposaHme tTabnuuy,. BcTpoeHHble dyHKLMM AN noncka
MaKcumMyMa, MMHMMYyMa, CyMMbl U cpeaHero apndmeTtmdeckoro. CopTmpoBka AaHHbIX B
BblAeNeHHOM ananasoHe. [ocTpoeHne anarpamm (rMctorpaMmma, Kpyrosas guarpamma,
ToyeuvHast gnarpamma). Beibop Tuna guarpammeil.

lMpeobpaszoBaHne dopmMyn npu konnposaHun. OTHOCUTENbHAsA, abCcomnoTHas U CMeLLaHHas
agpecauusi.

YCNOBHbIE BbIMUCIEHUSA B 3NEKTPOHHBLIX Tabnmuax. CyMMnpoBaHne 1 NoACYET 3HAYEHWN,
OTBeYaLLmMxX 3agaHHoMy ycnosuto. O6paboTka 6onblwnx HabopoB AaHHbIX. YMcneHHoe
MoOEenuMpoBaHne B 3NEKTPOHHbIX Tabnmuax.

NHdDopMaLMOHHbIE TEXHONOMMIN B COBPEMEHHOM 06LLiecTBe

Ponb MHOPMaLMOHHBIX TEXHOMNOMMIA B pa3BUTUN 3KOHOMMUKN MUPA, CTPaHbl, perMoHa.
OTkpbITbie 06pa3oBaTENbHbIE PECYPCHI.

Mpodeccuu, cBs3aHHblE C MHAOPMATMKON U MHPOPMALIMOHHLIMU TEXHOMNOrMAMU: BEO-
Oun3anHep, NporpamMuncT, paspaboTymk MOBUNBHBIX NMPUNOXKEHUIN, TECTUPOBLLUK,
apxXMTeKTOp NporpaMMHOro obecnevyeHuns, cneumanucTt no aHanusy AaHHbIX, CUCTEMHbIN
afMUHUCTpAaTOP.



NMIAHNPYEMBIE PE3YJIbTATbl OCBOEHUA MPOIMPAMMbI MO MHOOPMATUKE HA
YPOBHE OCHOBHOI'O OBLLUEIT O OBPA30OBAHNA

N3yueHne nHpopmaTnkmn Ha ypoBHE OCHOBHOIO 06LLero o6pa3oBaHUst HanpaBreHo Ha
AOCTUXeHMe 0By4atoLLMMUCS NIMYHOCTHbIX, METanpeaMeTHbIX U NPeAMETHbIX pe3ynbTaToB
OCBOEHUS coaepxaHus y4ebHoro npeamerTa.

NMMYHOCTHbIE PE3YIbTATbI

JInYHOCTHLIE pe3ynbTaTtbl UMEKT HanpaB/ieHHOCTb Ha pelleHne 3agay BOCNnTaHuA,
pa3BnTUA 1N counanmn3aumnn o6yqarou_|,mxc;| cpeaocrtBamMmu y‘-le6HOFO npeamMeTa.

B pesynbTaTe usyyeHus MHOpMaTHKM Ha YPOBHE OCHOBHOMO 06LLero obpasoBaHns y
obyyatowerocsi 6yayT chopMUpoBaHbl CrieayroLmne NMYHOCTHbIE pe3yfibTaTbl B YaCTU:

1) naTpPUOTUYECKOro BOCMUTaHWS:

LLeHHOCTHOE OTHOLLUEHNE K OTEYECTBEHHOMY KyfbTYPHOMY, UICTOPUYECKOMY N HAY4YHOMY
Hacneguio, NOHUMaHMe 3Ha4YeHNa MHPOPMATUKM KaK HayKN B XKU3HN COBPEMEHHOIO
obuiecTBa, BnageHne OCTOBEPHON MHpopmaLmMen o nepefoBbiX MUPOBLIX U
OTEYECTBEHHbIX AOCTMXEHNAX B 0b6nacTtn nHdopmaTnkm n MHOOPMAaLMOHHBIX TEXHOSOIMIA,
3aMHTEPECOBAHHOCTL B HAaYy4HbIX 3HAHUSIX O LMAPOBOWM TpaHcopmaLmm COBPEMEHHOO
obLllecTBa;

2) 0yXOBHO-HPABCTBEHHOrO BOCMUTAHMS:

OpVeHTauuMs Ha MoparbHble LLeHHOCTM U HOPMbI B CUTYaLMsX HPABCTBEHHOTO BbiGopa,
rOTOBHOCTb OLIEHMBATL CBOE NOBeAEHMe U NOCTYNKKM, a Takke NoBeaeHne 1 NOCTYNKK ApYyrux
noaen ¢ No3unLMn HpaBCTBEHHbIX U MPABOBbIX HOPM C Y4ETOM OCO3HAHUS NOCNeaCcTBUiA
MOCTYMKOB, aKTUBHOE HEMPUATME acoumanbHbIX NOCTYMNKOB, B TOM Yncne B VIHTEpHeTE;

3) rpaxkgaHCcKoro BoCnuMTaHus:

npeacTaBneHne o couunarnbHbIX HOpMax 1 NpaBuax MeXIMYHOCTHbIX OTHOLLIEHUN B
KOJIIIEKTUBE, B TOM YMCIE B coLMarbHbiX coobliecTBax, CObnoaeHe NpaBus
©e30nacHOCTK, B TOM YMCIe HaBbIKOB Ge30nacHOro NoBeAeHUs B MIHTEPHET-Cpee,
rOTOBHOCTb K pa3HOOOpa3HOM COBMECTHOWN AEATENBbHOCTM NPWU BbIMNOSHEHUN YYEBHbIX,
no3HaBaTenbHbIX 3aa4y, CO34aHNN y4eOHbIX MPOEKTOB, CTPEMIIEHNE K B3aUMOMOHUMaHUIO 1
B3aMMOMNOMOLLM B NpoLiecce 3ToN y4ebHOM AesATENbHOCTH, FOTOBHOCTL OLEHMBATL CBOE
noBedeHne 1 NOCTYMKN CBOMX TOBAPULLEN C MO3MLIMM HPABCTBEHHbIX U NPaBOBbLIX HOPM C
YYETOM OCO3HAHWUA NOCNEeACTBUIA MOCTYMNKOB,;

4) UEeHHOCTEN Hay4YHOro NO3HaHUs:

chopMnpoBaHHOCTb MMPOBO33PEHYECKUX NPeACcTaBNeHnn 06 nHdopmaumu,
NMHPOPMaLMOHHBIX Npoueccax N MHPOPMALNOHHBIX TEXHOSOMMSAX, COOTBETCTBYHOLLIMX
COBPEMEHHOMY YPOBHIO Pas3BUTUS HAYKM M OOLLECTBEHHON NPaKTUKM U COCTaBIISOLLNX
©a30BYyt0 OCHOBY ANS NOHUMAHWS CYLLHOCTM Hay4YHOW KapTUHbI MUPa;



NHTepec K 0B6y4eHuto 1 NO3HaHWIO, NOB03HATENBHOCTb, FOTOBHOCTb M CNOCOBHOCTL K
camoobpa3oBaHWIo, 0CO3HAHHOMY BbIBOPY HanpaBnNeHHOCTU U YPOBHS 00yYeHWs B
JanbHenLewm;

oBfageHne OCHOBHbIMW HaBblKaMW NCCIea0BaTENIbCKON OeATENBHOCTH, yCTaHOBKa Ha
OCMbICIEHME ONnbITa, HAbNAEHNA, MNOCTYNKOB U CTpeMIieHne coBepLUeHCTBOBATb NYTHU
AOOCTUXEeHNAa nHamemnayanbHOro n KonnekTnBHOro 6narononyqvm;

CchopMnpOBaHHOCTb MH(POPMALIMOHHONM KYIbTYpbl, B TOM YMCIE HaBbIKOB CAMOCTOATENbHOM
paboTbl C y4ebHbIMY TEKCTaMK, CNPaBOYHOM NNTEPATYPON, pasHOoObpa3HbIMU cpeacTBamMu
MH(POPMAaLIMOHHbBIX TEXHOMOIMI, a TakKe YMEHUS CaMOCTOATENbHO onpeaensTb Lenu
cBoero oby4yeHus, ctaBuTb U opmMynmpoBaTb Ansa ceba HoBble 3aga4un B y4ebe n
no3HaBaTesflbHOM AEeATENbHOCTU, pa3BMBaTh MOTUBbLI M MHTEPECHI CBOEK NO3HABATENbHOM
OEATENbHOCTY;

5) dhopmmpoBaHmMst KynbTypbl 340POBbLS:

OCO3HaHWe LIEHHOCTU KU3HU, OTBETCTBEHHOE OTHOLLEHWE K CBOEMY 3J0POBbI0, YCTaHOBKa Ha
340pOBbLIN 06Pa3 M3HK, B TOM YUCHE U 3a CHET OCBOEHMS 1M cobntogeHnst TpeboBaHUN
6e3onacHoun akcnnyaTaumm cpeacTB MHPOPMALMOHHBIX N KOMMYHUKALWNOHHBIX TEXHOSOMN;

6) TPyA0OBOro BOCNUTaHUS:

MHTEpEeC K NpaKTU4eCcKoMy 13ydyeHnto npodpeccuii n Tpyaa B cpepax NpogeccrmoHanbHom
AEeATEeNbHOCTU, CBSA3aHHbIX C MHDOPMATUKOM, MPOrpaMMmMpoBaHMeEM U MHEOPMaLIMOHHBIMM
TEXHOMNOrMSAMU, OCHOBaHHbLIMU Ha LOCTWKEHMSIX HAyKM MHOPMATUKM U HayYHO-
TEXHWUYECKOro Nporpecca;

OCO3HaHHbIN BbIOOP M NOCTPOEHME MHAMBUAYarNbHOW TpaekTopun 06pasoBaHms 1
YXKM3HEHHbIX NMAaHOB C Y4ETOM JIMYHBIX U 06LLECTBEHHbIX MHTEPECOB U NOTPeBHOCTEN;

7) 9KOJ10r’m4ecKkoro BoCrnnTaHUA:

0CO3HaHue rnobanbHOro xapakTepa 9KONorM4ecknx Npobnem n nyTen Nx peLueHnsl, B TOM
yncne ¢ Y4€TOM BO3MOXHOCTEN MHEOPMALIMOHHBIX U KOMMYHUKaLMOHHBIX TEXHONOTUIA;

8) aganTauuun obyyatoLerocst K USMEHSHLUMCS YCINOBUSIM COLManbHON U NPUPOLHOMN
cpenbl:

OCBOEHME 06Y4aloLWUMUCSA CoLMarbHOro OrbiTa, OCHOBHbIX COLMarnbHbIX poren,
COOTBETCTBYHOLLMX BeayLLen AesATeNbHOCTU BO3pacTa, HOPM 1 NpaBu 06LLECTBEHHOIO
noseaeHusl, opM coLmarnbHOM XMU3HM B rpynnax u coobLiectsax, B TOM Yucre
CYLLECTBYIOLLMX B BUPTyarlbHOM NPOCTPAHCTBE.

METAMNPEOMETHbLIE PE3YJIbTATHI

MeTanpegmeTHble pe3ynbTaTbl OCBOEHWS NPOrpaMMbl MO MHOPMATUKE OTpaxaroT
OBraieHne yHuBepcarnbHbIMU y4ebHbIMY OEeACTBUAMN — NO3HABATENbHbIMMY,
KOMMYHUKaTUBHBIMU, PErYNSTUBHBLIMU.



lMNo3HaBaTenbHbIE YHUBEpCaribHble y‘-le6HbIe nencTeng
basoBble nornyeckne gencTBus:

yMeHve onpeaensite NOHATUS, co3faBaTb 0606LLeHns, ycTaHaBNMBaTbL aHanoruu,
knaccuduumpoBaTb, CaMOCTOATENBHO BbIGUpaTe OCHOBaHWS U KpUTEPUX NS
knaccudukaumm, yctaHaBnuBaTb NPUYNHHO-CNIEACTBEHHbIE CBSI3WN, CTPOUThL NIOrMYeckme
paccyxaeHus, Aenatb yMO3aknoyeHusi (MHOYKTUBHbIE, AeAyKTUBHbIE U MO aHanorum) n
BbIBOAbI;

yMeHune cosfaBatb, NPUMEHATL U I'IpeO6p8308blBaTb 3HaKn n CUMBOIJ1bl, MOAEJIN N CXEMbI
ana peweHua y‘-le6HbIX M NO3HaBaTel1bHbIX 3a4a\;

camocTosATeNbHO BbIGUpaTh crnocob pelleHnst y4ebHo 3agaym (CpaBHMBaTb HECKOMbKO
BapVaHTOB peLleHusi, BbIbMpaTb Hanboree NoaxXoasLMi C Y4ETOM CaAMOCTOSITENBHO
BblA€NEeHHbIX KpUTEPUEB).

BasoBble nccnepoBaTenbckne encTBUS:

dhopMynmpoBaTb BONPOCHI, PUKCUPYIOLLME Pa3pbiB MEXAY pearnbHbIM 1 XenaTenbHbIM
COCTOSIHMEM CUTyauumn, 06BbEKTa, U CaMOCTOATENBHO YCTaHaBMMBaTb MCKOMOE U [aHHOE;

OLEHMBATb HA NPUMEHUMOCTb 1 LOCTOBEPHOCTb MHCPOPMaLMIO, NOMNYyYEHHYIO B X04€e
nccrnenoBaHus;

MPOrHO3MpoBaTh BO3MOXHOE JAarnbHelllee pa3BuTne NPoLECCOB, COBbITUIA U UX
NOCNEeACTBUSI B @HANOMMYHbIX UMM CXOAHBIX CUTyaLMsX, a Takke BblABUraTb NpeanoriokeHns
06 1X pasBMTUM B HOBbIX YCIOBUSIX M KOHTEKCTaX.

Pa6ota ¢ nidpopmauuei:

BbISIBNATb AedULUT MHOPMaLMK, AaHHBIX, HEOOXOAUMbIX ANS PeLeHMs MOCTaBNeHHON
3agauu;

NPUMEHSTb pasnuyHble METOAbI, MHCTPYMEHTbI U 3anpochkl NP1 Noncke u otbope
WMHOpMaLMM UNKN JaHHbBIX U3 UCTOYHMKOB C Y4ETOM NPeanoXeHHon yyebHom 3agaum u
3aaHHbIX KPUTEPUEB;

BblGMpaTb, aHann3MpoBaTb, CUCTEMATU3NPOBATb U MHTEPNPETUPOBaTL MHPOPMALMIO
PasnNMYHbIX BUOOB U (hOPM NPEeACTaBNEHMS;

CaMOCTOSATENbHO BbIGMpaTh onTuMarnbHyto (hopMy nNpeacTaBneHns nHdopmaunm n
UNNIOCTPMPOBaTh pellaemMble 3aa4m HECNOXHbBIMW CXeMamu, AmarpaMMmamMu, UHON
rpadomkon N X KOMOMHaLMAMN;

OLIEHNBATb HAAEXHOCTb MHOPMaLMM N0 KPUTEPUAM, NMPEANOXKEHHBIM YYMTENEM UMK
chopMynUpPoBaHHbLIM CaMOCTOSITENBHO;

3pEeKTUBHO 3aNOMUHATL U CUCTEMATM3MPOBaTb MHOpMaLNIO.



KoMMyHMKaTHBHbIE YHMBEPCAnbHbIE y4eOHble AENCTBUS
Ob6LeHue:

COMOCTaBNSATb CBOM CY>KAEHUS C CYXXOEHUSIMM OPYrMX Y4acTHUKOB Auvarnora, o6HapyXuneaTtb
pasnu4yne n cxoacTBO MO3ULINIA;

ny6nnM4HoO NpeacTaBnsATb pe3ynbTaThbl BbINOMHEHHOMO ONbiTa (3KCNepUMeHTa,
nccnegoBaHus, NpoekTa);

CaMOCTOATESNIbHO Bbl6|/|paTb cbopmaT BbICTYNNEeHnA C y‘-IéTOM 3agad npe3eHtauumn n
ocobeHHocTEN ayanTopum n B COOTBETCTBMN C HUM COCTaBIATb YCTHbIE N MMCbMEHHbIE
TEKCTbI C NCNOJIb30BAHUEM UITTTIOCTPATUBHbLIX MaTepunaros.

CoBMecTHas! fesATeNbHOCTb (COTPYAHMYECTBO):

NMOHMMaTb U UCMOMb30BaTb NPENMYLLECTBA KOMaHAHOW U MHANBUAYaNbHON paboThl Npu
peLUeHNN KOHKPETHOM NpobrieMbl, B TOM YnCIE NpU CO34aHMN MHPOPMAaLMOHHOIO NPOAYKTa;

NPUHUMAaTb Leflb COBMECTHOM MHOPMaLMOHHON AeaTenbHOCTU No cbopy, obpaboTke,
nepegadye, bopmanmsaunmn nHopmMaLmmn, KONNeKTMBHO CTPOUTbL AEACTBUSA MO eé
OOCTWDKEHMIO: pacnpenensite ponu, AoroBapmueaTbcs, 06cyxaaTb Npouecc 1 pesynesrat
COBMECTHOW paboThl;

BbIMOSHATL CBOK YacTb paboThbl C MHpOpMALMEN UM MHEOPMALIMOHHBLIM NPOAYKTOM,
[AOCTUrast Ka4eCTBEHHOro pe3ynbTaTa Nno CBoeMy HanpaBneHuno 1 KOoOPAVHUPYS CBOU
AENCTBUSI C APYIMMU YSleHaMy KOMaHAbl;

OLEHMBATb Ka4eCTBO CBOErO BKkaaa B 00U MHpOPMAaLUMOHHbIN NPOAYKT MO KpUTEPUSIM,
CaMOCTOSAATENbHO COOPMYNMPOBAHHBIM Y4aCTHMKaMM B3aUMOLENCTBUS;

CpaBHMBaTb pe3ynibTaTbl C UCXOOHOW 3agaden N BKNag Kaxgoro YsieHa KomaHabl B
OOCTWXEHME pe3ynbTaToB, pas3aensiTb chepy OTBETCTBEHHOCTU U MPOSABASATL FOTOBHOCTL K
npegocTaBneHnto OTYETa nepes, rpynnomn.

PerynatueHble yHMBepcanbHble y4eOHble AencTBISA
CamoopraHusauus:
BbISIBNSATb B XXKM3HEHHbIX U Y4EOHbIX CUTyaunsix npobnemsl, TpebytoLme pelleHus;

OPUEHTMPOBATLCA B Pa3fiMYHbIX NOAXOAAX K MPUHATUIO pelleHni (MHanBMAYyaneHoe
NPUHATNE PELLEHNIA, NPUHATUE PeLLEeHWIA B rpynne);

CaMOCTOSITENIbHO COCTaBMATb anropuTm peLLeHns 3agadm (Mnu ero YacTb), BeioupaTtb
cnocob pelleHns y4ebHom 3agayum ¢ y4ETOM MMEIOLLIMXCS PECYPCOB U COOCTBEHHbIX
BO3MOXXHOCTEWN, apryMeHTUpoBaTb Npeasfiaraemble BapuaHTbl peLLEHNN;



COCTaBnATb NfaH AeNCTBMIM (MNaH peanusaumm HaMe4YeHHOro anropuTMa peLueHmus),
KOppEeKTUpOBaTb NPEANOXEHHbIN anropuTM C Y4ETOM NONYYEHUS HOBbLIX 3HaHWIA 00
N3y4yaeMOM OObEKTE;

AenaTtb BbIGOp B YCINOBUAX NPOTUBOPEYMBOM MHGOPMALIMK 1 BpaTb OTBETCTBEHHOCTbL 3a
peLueHue.

CamokoHTponb (pednekcns):
BnageTb cnocob6amm CaMOKOHTPONS, CaMOMOTMBALMKN 1 pecbnekcuu;
AaBaTtb OLIEHKY CUTyaLun 1 npeanaratb NnaH eé N3MeHeHUs;

YUYUTbIBATb KOHTEKCT M NpeaBuaeTb TPYAHOCTM, KOTOPbIE MOTYT BO3HUKHYTL MPW peLleHnmn
y4ebHol 3aaymn, aganTMpoBaTh peLleHne K MeHsoLWnMcst 06cTosTeNnbCTBaMm;

06BACHATb NPUYMHBI OCTMKEHUS (HEOOCTUXKEHUS) pe3ynbTaToB MHPOPMAaLMOHHOM
AeATenbHOCTH, AaBaTb OLEHKY NPMOBPETEHHOMY OMbITY, yMETb HAXOAWUTb NO3UTUBHOE B
npousoLleaLen cuTyauuu;

BHOCUTb KOPPEKTUBBI B AEATENbHOCTL HA OCHOBE HOBbLIX 0OCTOATENLCTB, NU3MEHMBLLNXCS
CUTYyauuWi, YCTaHOBMNEHHbIX OLUMOOK, BO3HUKLLNX TPYAHOCTEN;

OLiEHMBATb COOTBETCTBME pe3ynbTaTta Lenv 1 yCroBUsIM.

OMoUMOHarbHbIA UHTENEKT:

CTaBUTb cebs Ha MecTO APYroro YerioBeka, MOHNUMaTb MOTUBbLI U HAMEPEHUS APYToro.
MpuHaTne cebsa n gpyrux:

0CO3HaBaTb HEBO3MOXHOCTb KOHTPONMPOBATb BCE BOKPYT AaXe B YCINOBUAX OTKPbITOro
poctyna K nobbim o6bEéMamM nHhpopmauuu.

MPEOMETHBIE PE3YJIbTATHI

K koHLy oByyeHus B 7 knacce y oby4atoerocs 6yayT copmmpoBaHbl Criegytolme YMeHus:

NMOSICHATb Ha MPMMeEpax CMbICIT MOHATUN «MHOPMALMA», KMHOPMAaLMOHHLIA NPOLECCY,
«0bpaboTka nHopmauuny, «XxpaHeHne nHopmauuny, «nepegada nHopmaunmny;

KoAMpoBaTh U AeKoAMpoBaThb COOBLLEHMS NO 3a4aHHbIM NpaBunam, LEMOHCTPUPOBATL
NMOHUMaHWE OCHOBHBIX MPUHLUMMOB KOANPOBAHUSA MHpOPMaLUK pasfnnyHON NpMpoabl
(TekcToBOK, rpaduyeckon, ayamo);

CpaBHUBATb ANMHbI COOBLLIEHWIA, 3aMMCaHHbIX B pa3nnYHbIX andasutax, onepupoBaTb
eauHULaMn n3MepeHnst HPOPMaLMOHHOrO 06GBbEMAa U CKOPOCTU Nepeaayn AaHHbIX;



OLEHMBaTb M CpaBHMBATb pa3Mepbl TEKCTOBLIX, rpadnyeckmnx, 3ByKOBbIX (hansos u
Bngeodannos;

NPMBOAWTL NPUMEPLI COBPEMEHHbIX YCTPONCTB XpaHEeHUs 1 nepegayn nHgopmaumu,
CpaBHVBATb X KONMYECTBEHHbIE XapaKTEPUCTUKM;

BblAENATb OCHOBHbIE 3Tarnbl B UCTOPUM U NOHUMAaTb TEHOEHLMU Pa3BUTUSA KOMMbIOTEPOB U
nporpammMmHoro obecneyveHus;

nosny4yaTb M MCNOSb30BaTh MHAPOPMALMIO O XapaKTEPUCTUKAX NEePCOHANbHOIO KOMMNboTEpPa U
€ro OCHOBHbIX 3nemMeHTax (npoLeccop, onepaTtMBHas NamaTb, 4ONTOBPEMEHHASA NaMSThb,
YyCTPONCTBa BBOAA-BbIBOAA);

COOTHOCUTb XapaKTepuUCTuKmn KoMnbloTepa C 3agadamMmi, peiaeMbiMn C €ro NoOMOLLbIO;

OPUEHTMPOBATLCS B MEpPapPXUYECKON CTPYKType (hannoBon cucTemsl (3anmcbiBaTb NOSIHOE
nums cparna (katanora), NyTb K dpaviny (katanory) no MMeLemMycs onmcaHmio hannoBon
CTPYKTYpbl HEKOTOPOro MHPOPMALIMOHHOTO HOCUTENS);

paboTaTb C hansioBON CUCTEMOWN NEPCOHANBHOIO KOMMNbIOTEPA C UCMOMb30BaAHNEM
rpadonyeckoro nHTepdenca, a UMEHHO: co3gasaTb, KONMpoBaTb, NepemMeLlaTb,
nepenMeHoBbIBaThL, yAandaTh U apxXnBMpoBaTb (bainbl 1 KaTanoru, UCnonb3oBaThb
aHTUBMPYCHYIO MpOrpammy;

npeacTaBnaTb pesynbTaTbhl CBOEN AesTeNbHOCTU B BUAE CTPYKTYPUPOBAHHbIX
WNMOCTPUPOBAHHbLIX JOKYMEHTOB, MyNbTUMEAUAHBIX NPe3eHTaLuiA;

nckatb MHpopmauuio B IHTepHeTe (B TOM YncCre, NO KIMHYEBbIM CoBaM, Mo N306paXeHuto),
KPUTUYECKM OTHOCUTBCS K HanOeHHOW MHpopMaLmnm, 0Co3HaBasi ONacHOCTb AS1A NIMYHOCTM U
oblLLiecTBa pacnpocTpaHeHnss Bpe4oHOCHON MHAOPMAaLIMK, B TOM YMCIE SKCTPEMUCTCKOTO U
TEPPOPUCTUYECKOTO XapaKkTepa;

NOHMMaTb CTPYKTYPY aapecoB BeOG-pecypCcoB;
MCMoNb30BaTb COBPEMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKALIWNA;

cobntogatb TpeboBaHusa 6e3onacHoOn aKcnyaTaumMm TEXHUYECKUX CPeacTB
NHPOPMAaLMOHHBIX 1 KOMMYHUKALWOHHBIX TEXHONOrMIN, cobniogaTe CETEBON 3TUKET,
6a30Bble HOPMbl MHPOPMALIMOHHOWN 3TUKM 1 NpaBa Npu pabdoTe C NPUNOXEHUAMM Ha NIOObIX
ycTpouncTtBax u B IHTepHeTe, BbibMpaTb 6e3onacHble cTpaTernm NnoBeAeHus B CETH;

NMPUMEHATb METOObI I'IpO(bI/IJ'IaKTI/IKVI HEeratTuMBHOrro BIIMAHUA CpeacTB VIH(*)OpMaLI,VIOHHbIX 7
KOMMYHUKaLUNOHHbIX TEXHOMOMMM Ha 300pOBbE NoJsib3oBaTens.

K koHLy oByyeHus B 8 knacce y oby4atoerocs 6yayT chopmMmpoBaHbl CrieaytoLme yMeHns:

NOACHATb Ha NpumMepax pasnnyima mexagy nosmumoHHbIMU N HENO3ULIMOHHBIMU CUCTEMAMUN
CUUCIEeHUA;



3anucblBaTb 1 cpaBHMBATL Lesble Ynucna ot 0 Ao 1024 B pasnnMyHbIX NO3NLUOHHBLIX
cucTeMax cymcneHus (C ocHoBaHuamU 2, 8, 16), BINOMHATL apudmeTnyeckue onepauun
Hag HAMMK;

pacKkpbiBaTb CMbICI1 NMOHATUIN «BbICKa3blBaHNEY, «NOrn4eckas onepauusa», «rnorn4eckoe
BbIpaXeHuney;

3anucbiBaTb FNIOTMYECKMNE BbIPAXKEHUS C UCMOMNb30BAHNEM AN3BIOHKLMW, KOHBIOHKLNN 1
OTpuLaHus, onpenensitb UCTUHHOCTb JIOTMYECKUX BbIPaXXEHWI, €CNN N3BECTHbBI 3HAYEHUS
WCTUHHOCTN BXOASALLNX B HEFO NEPEMEHHbIX, CTPOUTL Tabnuubl ICTUHHOCTW 4NN NTIOrMYEeCKNX
BblpaXXeHni;

pacKpbiBaTb CMbICI NMOHATUI «UCMOSNTHUTENbY, «anropUTM», «NporpamMmmay, NoH1Mas
pasHuLy Mexay ynotpebneHnem aTux TEPMUHOB B OObIAEHHON peyn 1 B MHDOPMAaTHUKE;

onncbiBaTb ariropuTm pelleHna 3agayvun pasnmnyHbiMun cnocobamu, B TOM Yncne B Buae 6r1ok-
CXeMbl;

COCTaBnNATb, BbINOMHATbL BPYYHYHO U HA KOMMbIOTEPE HECITOXHbIE anropuUTMbl C
NCNoNb30BaHMEM BETBMEHMI U LUKIOB NS YNpaBreHus UCNONHUTENSIMU, TaKUMN Kak
Po6oT, Yepenauwlka, YepTEXHUK,;

MCcnosib3oBaTb KOHCTAHTbI N NepeMeHHble Pa3JIN4HbIX TUMOB ('-IVICJ'IOBbIX, JIOTN4YEeCKUX,
CI/IMBOJ'IbeIX), a TakXe coaepikaline nx BblpaXXeHunsd, UCnosib3oBaTb onepartop
npuceBanBaHuA,

ncrnonb3oBaTh Npu pa3paboTke NPOrpaMM forMyeckne 3HavyeHusl, onepaLmmn 1 BbipaXKeHusi ¢
HUMU;

aHanm3anpoBaTb NpearioXeHHbIe arirOpuTMbl, B TOM HUCTIE onpenenaTb, Kakme pe3yrbTaTbl
BO3MOXHbI NMpn 3agaHHOM MHOXeCTBe NCXOOHbIX 3Ha4YeHun;

cosfaBaTtb W OTNaXmBaTb NporpamMmmMbl HA O4HOM U3 A3bIKOB NporpammupoBaHus (Python, C+
+, Mackanb, Java, C#, LLUKkonbHbI ANroputMmyecknii A3bik), peanuayroLime HeCrnoXHble
anroputMbl 06paboTKM YMCNOBBIX JAHHbIX C UCMONIb30BaHMEM LIMKINOB N BETBIIEHWI, B TOM
yucne peanusyroLe NPOBEPKY AENMMOCTY O4HOrO LIESIOro YMcna Ha gpyroe, npoBepkKy
HaTypanbHOro Yncra Ha NpPocToTY, BblAeNeHnsa Lngp 13 HaTypasnbHOro yicna.

K koHUy 0by4yeHus B 9 knacce y obyvatowerocs 6yayt chopMmMpOBaHbl CrieayroLlme YMeHns:

pa3buBaTb 3a4adn Ha NnoAsadayun, COCTaBNATh, BbINOMHATbL BPYYHYHO U HA KOMMNbOTEPE
HECIOXHbIE anropuUTMbl C UCMNOMNb30BaHWEM BETBEHUI, LMKMOB U BCNOMOraTenbHbIX
anropuTMoB Ans YNpaBneHnst UICNONHUTENSAMU, Taknmmn kak PoboT, Yepenaluka, YepTEXHUK;

COCTaBIIATb U OTNaXXnBaTb NporpamMmbl, peanmsyrowme TunoBbie arropnTmMbl O6pa6OTKVI
YMCNOBbLIX NOcreaoBaTeNbHOCTEN UMK OJHOMEPHbIX YNCITOBbIX MaCCUBOB (I'IOVICK
MakCMMymoB, MUHUMYMOB, CyMMbIl UMK KONnM4yecTBa 3J1eMeHTOB C 3adaHHbIMU CBOIZCTBaMI/I)



Ha OAHOM 13 A3blkoB NporpammupoBanus (Python, C++, MNMackanb, Java, C#, LLKONbHbIN
AnroputmMmyeckumn Asbik);

packpbIiBaTb CMbICI MOHATUA «MOAENbY», «MOAENMPOBaHNEY, ONpeaensTb BUAbl MOaeNen,
OLEHMBATb afeKBaTHOCTb MOAENN MOAENMPYEMOMY OOBEKTY U LENSM MOAENMPOBAHNS;

ncnonb3oBaTtb rpadbl ¥ AepeBbs AN MOAENVPOBAHNS CUCTEM CETEBOWN N NepapXmyecKkomn
CTPYKTYPbl, HAXOAUTb KpaT4yanuwnm nyTb B rpade;

BblGMpaTb cnocob npeacTaBneHus aHHbIX B COOTBETCTBUM C NOCTaBMEHHON 3a4a4en
(Tabnuubl, cxemsl, rpacuki, guarpaMmMbl) C UICNOMNb30BaHWEM COOTBETCTBYHOLLMX
nporpaMMHbIX CpeacTB 06paboTKM AaHHbIX;

MCnomnb30BaTh ANEKTPOHHbIE Tabnuubl Ans o6paboTku, aHanMsa 1 BU3yanmsaumm YMCnoBbIX
AaHHbIX, B TOM YnChne C BblAeNneHnem ananasoHa Tabnumubl n ynopsiaounBaHnem
(copTUPOBKOW) €ro aNemMeHTOB;

co3faBaTtb U NPUMEHSATb B 3NIEKTPOHHbIX Tabnmuax dhopmynbl 4118 pacyéToB C
NCMOb30BaHNEM BCTPOEHHBIX apudMeTUYecknX PyHKUUA (CyMMUPOBAHMNE N MOACHET
3Ha4YeHun, OTBEYaKLKNX 3a4aHHOMY YCIOBUIO, cpeaHee apugmeTudeckoe, MoncK
MaKCMMasnbHOro 1 MMHUMarbHOro 3Ha4eHus1), abCONOTHOMN, OTHOCUTENTbHOW, CMELLAHHON
agpecauuu;

NCNoNb30BaTh ANEKTPOHHbIE Tabnuubl NSt YACNIEHHOrO MOAENMPOBAHMS B MPOCTbIX
3agavax 13 pasHblx NpegMeTHbIX obnacTen;

NCMNomnb30BaTb COBPEMEHHbIE UHTEPHET-CEPBUCHI (B TOM YNCIE KOMMYHUKaLMOHHbIE
cepBu1Cbl, 0bnavHble XpaHunuLwa AaHHbIX, OHNaH-NporpaMMbl (TEKCTOBbIE U rpadnyeckmne
pedakTopsbl, cpeabl pa3paboTkun)) B y4ebHOW 1 NoOBCEOHEBHOW AeATENbHOCTY;

NpUBOAUTbL NPUMEPBI UCNOMb30BaHNS FeOMH(OPMAaLIMOHHbIX CEPBUCOB, CEPBUCOB
rocyapCTBEHHbIX yCryr, oGpa3oBaTeribHbIX cepBucoB VIHTepHeTa B y4eBHoM U
NOBCELHEBHON AEeATENbHOCTY;

MCMONb30BaThb pasfuyHble cpeacTsBa 3alimTbl OT BPEAOHOCHOIO NPOorpaMMHOro
obecneyeHus], 3aLMLLATL NepCoHanbHy0 MHPOPMaLMIO OT HECaHKLMOHMPOBaHHOIO
[AOCTyMna 1 ero NocrneacTeumin (pasrnalieHnsl, NoAMeHbl, yTpaTbl AaHHbIX) C YYETOM OCHOBHbIX
TEXHOMOMMYECKMX U COLManbHO-NCMXONOMMYECKNX acrnekToB NCMONb30BaHNsA ceTu MIHTepHeT
(ceTeBasi aHOHMMHOCTb, UMPOBON Cred, ayTEHTUYHOCTbL CyObLEKTOB 1 PECYPCOB,
OMNacHOCTb BPeAOHOCHOrO Koaa);

pacnosHaBaTb NOMbITKM U NpeaynpexaaTb BoBNeYeHne cebs n okpyxawLwmx B
AEeCTPYKTUBHbIE N KPUMUHANbHbIE (POPMbI CETEBOW aKTUBHOCTH (B TOM YuMcne
Kn6epOynnuHr, uLLIKHI).



TEMATUYECKOE MJTIAHMPOBAHWNE

7 KITACC
KonunyecTtBo 4acos

Ne r/ HanmeHoBaHune pasgenos

Vi TeM Nporpamme Bcero KoHTponbHble paboThl MpakTnyeckue paboThbl
Pasgen 1. LUndpposas rpaMOTHOCTb

KomnbloTep —

yHUBepcansHoe
1.1 N 2

yCTpPONCTBO 06paboTku

AaHHbIX
1.2 Mporpammbl U gaHHble 4
1.3 KoMnbloTepHble ceTu 2
WToro no pasgeny 8

Paspgen 2. TeopeTnyeckne 0CHOBbI MHPOPMATUKN

UHpopmauusa n

21 NHPOPMaLMOHHbIE 2
npoueccol
29 MpencrasneHne 9

NHdopMaLmm




Wtoro no pasgeny

11

Pasgen 3. HdopMaLnOHHbIE TEXHO

J10TnMn

3.1 TekcToBble AOKYMEHTHI 6

3.2 KomnbloTepHas rpaduka 4

33 MynbTumeaniHele 3
npeseHTaumm

UTtoro no pasgeny 13

PesepBHOE Bpems 2

OBLUEE KONMYECTBO YACOB 34

Mno NPOrPAMME




8 KITACC

HavnmeHoBaHue pasgenos u
TEM NporpaMmbl

Ne n/n

KonunyecTtBo yacoB

Bcero

KoHTpornbHble paboTbl

MpakTnyeckue paboThbl

Pasgen 1. TeopeTuyeckme OCHOBbI MHGOPMATUKK

1.1 CucteMbl cuncnenns 6 1

12 J?;‘II—GMI\:I(EHTH mMaTemMaTu4ecKon 6 1

UTtoro no pasgeny 12

Pasgen 2. Anroputmel U nporpaMmMmupoBaHme
WcnonHutenu n anroputmei.

2.1 Anropntmumyeckne 10 1
KOHCTPYKLMK

2.2 #A3bIk NporpamMmMmnpoBaHus 9

2.3 AHanuns anropntMoB 2

UTtoro no pasgeny 21

PesepBHOEe Bpems 1

OBLUEE KOJIMYECTBO YACOB 1O | 34 3 0




NPOIrPAMME




9 KITACC

KonunyecTtBo 4acos
HanmeHoBaHue pasgenos
Ne n/n M TEM NporpamMmsbl
porp Bcero KoHTponbHble paboThl MpakTnyeckue paboThbl
Pasgen 1. Undposas rpamoTHOCTb
MmobanbHasa ceTb
11 WHTepHeT u cTpaTternm 3
' Ges3onacHoro nosegeHus
B Hel
PabGoTta B
1.2 MHdOpMaLMOHHOM 3
npoCcTpaHCcTBe
UTtoro no pasgeny 6

Pasgen 2. TeopeTtudeckne oCHOBbI MHOPMATUKN

MOD,GJ'II/IpOBaHI/Ie KaK

2.1 MeToZ No3HaHUS 8 1
UTtoro no pasgeny 8

Pasgen 3. Anroputmel U nporpaMmMmupoBaHme

3.1 PaspaboTka anroputmos 6 1

M Nporpamm




3.2 Ynpaenenue

UTtoro no pasgeny

Pasgen 4. lHhopMaLNOHHbIE TEXHOMOMMNN

4.1 OneKTPOHHble Tabnuupl 10
WHdopmaLmnoHHble

4.2 TexHomnorum B 1
COBpPEMEHHOM 00LecTBe

Wtoro no pasgeny 11

PesepBHOE Bpems 1

OBLUEE KOJIMYECTBO YACOB 34

Mo NPOrPAMME




NOYPOYHOE MIIAHMPOBAHWE

7 KITACC
No KonuyecTtso 4Yacos
n/_n Tema ypoka [aTa nayyeHus
Bcero KoHTponbHble paboTtbl | MNpakTnyeckme paboThl
KomnbloTep —
yHUBepcanbHoe
BblYMCNNTENBHOE

YyCTPONCTBO, paboTatoLlee
no nporpamme. TexHuka
6esonacHoCcTM 1 NpaBuna
paboTbl HAa KOMMbIOTEPE

WNcTopus n coBpemeHHble
TeHOEHUMN pa3BUTUS
KOMMbIOTEPOB

MporpammHoe obecneveHne
komnbtoTepa. MpaBoBas
OoXpaHa nporpamMm 1 AaHHbIX

®dannbl u nanku. OcHoBHbIE
ornepauuu ¢ hannamm u
nankammu

ApxmnBauus gaHHbIX.
VMcnonb3oBaHWe nporpamm-




apxueaTopoB

KoMnbloTepHble BUPYChbI U1
AHTUBUPYCHbIE NpOrpamMmbl

KomnbloTepHble ceTu. [Nounck
WHdopMaLmm B ceTu
UHTepHeT

CepBuCbl MHTEPHET-
KOMMyHukaummn. Ceteson
atukeT. CTpaTernm
6e3onacHoro noBeaeHns B
UHTepHeTe

MHdopmauusa 1 gaHHble

10

MHdopMaunoHHble
npovueccol

11

PasHoob6pa3sune A3bIkoB U
andasuToB. EcTecTBeHHbIE
N hopmMarsibHble SA3bIKKU

12

[BonYHbIN andasuT.
MpeobpasoBaHue nwboro
andgasuTa K ABOMYHOMY

13

MpeacTaBneHne gaHHbIX B
KOMMbIOTEPE Kak TEKCTOB B
[ABOWYHOM andaBuTe




14

EanHuubl nsmepeHns
NMH(pOpMaLIMM U CKOPOCTH
nepegayvm gaHHbIX

15

KoanpoBaHue TeKCToB.
PaBHoMepHbIe 1
HepaBHOMEpPHbIE Koabl

16

[ekognposaHue
cooOLLleHun.
MHopMaunoHHbIN 06BEM
TekcTa

17

Lincdposoe npeacrasneHune
HenpepbIBHbIX AaHHbIX

18

KoanpoBaHue LBeTa.
OueHka MHGOPMaLUMOHHOIO
o6bEMa rpadnyeckmx
AaHHbIX 4Ns pacTpoBOro
n3obpakeHus

19

KoaunpoBaHue 3ByKa

20

Pe3epBHbIn ypok
«KoHTpornbHas paboTta no
Teme "lpeacraeneHne
MHGopmaumm"»

21

TekcToBble JOKYMEHTbI, UX
BBOJ M pedakTpoBaHue B




TEKCTOBOM MnpoLieccope

22 dopmaTupoBaHmne
TEKCTOBbIX JOKYMEHTOB

23 MapameTpbl CTpaHULbI.
Cnuncku n Tabnuupbl
BcTaBka HETEKCTOBbIX

24 | 06bEKTOB B TEKCTOBbIE
OOKYMEHThI
MHTennekTyanbHble

25 | BO3MOXHOCTU COBPEMEHHbIX
cuctem 06paboTkm TEKCTOB
O600LeHne U

26 cuctemMaTmaaums 3HaHUM No
TeMe «TeKcToBble
AOKYMEHTbI»

57 "pachnuecknini pegakrop.
PacTtpostle pucyHku

o8 Onepaunn pegaktmpoBaHus
rpacpmnyeckmx o6bEKTOB

29 BekTopHas rpaduka

30 O06o0LEeHne K

cucrtemaTtmsaumns 3HaHun no




Teme «KomMnbloTepHas
rpaduka». NpoBepoyHas
paboTa / Bcepoccunckas
npoBepoyHas paboTa

31

Pe3epBHbIN ypok.
O606LwweHne n
cuctemaTtmsaumsa 3HaHunm /
Bcepoccuiickada
npoBepoyHasa paboTa

32

MNogrotoBka
MYyNbTUMEONNHbIX
npeseHTauunn

33

[obaBneHune Ha cnang
ayamoBuM3yanbHbIX AaHHbIX,
aHMMaLmMKn 1 TMNepcCbinok

34

O06o0LEeHne n
cucTemaTmsaumns 3HaHunM no
Teme «MynbTumeannHble
npeseHTaumum»

OBLIEE KONMYECTBO YACOB
MNno NPOrPAMME

34




8 KITACC

Ne
n/n

Tema ypoka

KonunyecTtBo yacoB

Bcero KoHTpornbHble paboTbl

MpakTnyeckue paboThbl

[data nayyeHus

Heno3nuymnoHHble n
NO3NLIMOHHbIE CUCTEMDbI
cHyncneHud

PasBepHyTasa popma 3anmcu
yncna

[lBonyHas cuctema
cuncneHnd. ApmcbmeTtmyeckmne
ornepauum B ABONYHOMN
CUCTEME CUYMCIIEHNS

BOCbMepW—IHaFI cucrema
cHyncneHud

LlJeCTHaD,Ll,aTepI/I‘-IHaFI cucrema
cHyncneHud

O606ueHne n
cucTtemMaTusaumst 3HaHUM No
Teme «CuUCTEMbI CHUCTIEHNSAY

Jlornyeckme BbicKasblBaHNUS




Jlornyeckme onepaumm «ny,

8
«UNN», «KHE»

9 OnpegeneHne NCTUHHOCTYK
COCTaBHOro BbICKa3blBaHUS

10 | Tabnuubl NICTUHHOCTU

11 Jlornyeckmne anemeHTbl
KoHTponbHas paboTta no teme

12 «3nemMeHTbl MaTeMaTU4YECKON
JIOTUKN»

13 MoHsTMe anroputma.
WcnonHutenu anroputmos

14 CeowicTBa anroputma.
Cnoco06bl 3anucu anroputma
AnroputmMmyeckas

15 | KOHCTPYKUMA «CrieqoBaHmEy.
JInHenHbIN anropnt™
Anropntmuyeckas

16 | KOHCTPYKUNSI KBETBIIEHNEY:
nonHas 1 HenonHasa popmbl

17 Anroputmmyeckas

KOHCTPYKLMS «MOBTOPEHUEe»




18

dopmanbHoe NCNONTHEHNE
anroputma

19

PaspaboTka HeCnOXHbIX
anropuTMoB C
NCNonNb30BaHMEM LMKIOB ANs
ynpasreHus hopmanbHbIMy
NCNONHUTENSIMU

20

PaspaboTka HeECMOXHbIX
anropmuTtMoB C
NCNONb30BaHMEM LIMKIOB U
BETBEHWUI ANSA ynpaBneHns
dopmarnbHbIMK
NCNONHUTENSIMU

21

BbinonHeHne anroputmos

22

O600LeHne U
cuctemaTmsaymsa 3HaHu No
Teme «/cnonHutenu u
anropuTMbl.
Anropntmmyeckmne
KOHCTPYKLMM»

23

A3blk NporpamMmmMmnpoBaHus.
CucTtema nporpammmnpoBaHuns

24

MepemeHHble. OnepaTop
npuceaneBaHus




25

lNporpammupoBaHne
NNHENHbBIX anropuTMoB

26

PaspaboTka nporpamm,
copepkalmx onepartop
BETBNEHUS

27

[unanorosas oTnagka
nporpamm

28

Livkn ¢ ycrnosunem

29

Lnkn ¢ nepemeHHomn

30

Ob6paboTka CMMBOSbHbIX
AaHHbIX

31

O606ueHne n
cucTtemMaTu3aumst 3HaHUM No
TeMe «A3blk
NporpamMmmMmMpoBaHUS»
MpoBepoyHas paboTa /
Bcepoccuiickaa nposepoyHas
paboTa

32

PesepBHbi ypok. O606LLeHne
N cuctemaTnsaums 3HaHUM 1
YMEHWI Mo Kypcy
nHpopmaTukm 8 knacca /
Bcepoccuiickasa npoBepoyHas
paboTa




AHanms anropnTMos.
OnpegeneHne BO3MOXHbIX
33 | pesynbtatoB paboThl
anroputma npu 3agaHHoMm
MHOXECTBE BXOAHbIX JAHHbIX

AHanuns3 anropnTMos.
OnpeneneHne BO3MOXHbIX
34 BXOOHbIX AaHHbIX,
NPUBOAALLMX K JAHHOMY
pesynbTaTy

OBLUEE KOJNMMYECTBO YACOB 10
NPOIrPAMME

34




9 KITACC

Ne
n/n

Tema ypoka

KonuyecTtBo yacos

Bcero

KoHTponbHble paboThl

MpakTuyeckue paboThbl

[ata nsyyeHus

mobanbHas ceTb MIHTEpHET.
IP-agpeca y3nos. bonbluve
AaHHble

NHdopmaumoHHas
©e3onacHOCTb

YyeT noHATnNA 06
MHdOpPMaLMOHHOM
BGesonacHoCTU Npu
€0o30aHNN KOMIMIEKCHbIX
NMHOPMALIMOHHBLIX OOBLEKTOB
B BMae BeO-cTpaHmy

Buabl gestenbHOCTU B ceTu
WHTepHeT

Ob6nayHble TEXHOMOMNN.
Vcnonb3oBaHWe oHMNanH-
odumca ans paspaboTkn
AOKYMEHTOB

O600LeHne U
cucTemaTmsauus 3HaHum no




TemaMm «[mobanbHas ceTb
WHTepHeT 1 cTpaTernm
©e3onacHoro noBeAeHns B
Hen», «PaboTa B
NHOpPMaLIMOHHOM
NPOCTpPaHCTBE»

Moaenu n mogenupoBaHue.
Knaccudukaumm mogenen

TabnuyHble moaenu

PaspaboTka ogHOTabnmM4yHoON
6a3bl gaHHbIX. CocTaBneHne
3anpocoB K 6a3e gaHHbIX

10

pach. Becosasa maTtpuua
rpadpa. [AnvHa nytn mexay
BepLUMHamMu rpada.
BbluncneHue konvyecTtsa
nyTen B HanpasrneHHOM
aumknuyeckom rpace

11

Hepeeo. Nepebop
BapvaHTOB C NMOMOLLbIO
AepeBa

12

MaTtemaTtu4yeckoe
MOAEeNnpoBaHne




13

OTanbl KOMMNBLTEPHOIO
MOZENMPOBaHMS

14

O06o0LEeHne n
cucTemaTmsaumns 3HaHun.
KoHTponbHasi paboTa no
Teme «MogennpoBaHue Kak
MeTo[ NO3HaHUS»

15

Pa3buenune 3agaum Ha
noasagadn. CoctaBneHne
anropMTMOB M MPOrpaMm c
NCMNonb3oBaHUEM
BETBINEHUN, LMKIIOB U
BCromMoraTenbHbIX
anropuTMoB

16

OD,HOMeprIe MacCCUuBbI

17

TunoBble anropuUTMbl
00paboTkm maccmBoB

18

CopTunpoBka maccuBa

19

Ob6paboTka NoToka AaHHbIX

20

O606LweHne n
cucTemMaTmM3aunst 3HaHUN.
KoHTponbHasa pabota no
TeMme «Pa3paboTka
anropuTMoB M NPOrpaMmm»




21

Ynpaenenue. CurHarn.
O6paTtHas cBs3b

22

Pob6oTnanpoBaHHble
CUCTEMBI

23

OneKTPOHHble Tabnuubl.
Tunbl 4aHHbIX B A4enKax
3NEKTPOHHOM Tabnuubl

24

PepaktupoBaHue n
dopmaTmpoBaHme Tabnmy

25

BcTpoeHHble doyHKUMM ANns
nomncka mMakcumyma,
MUHUMYMa, CYMMbl U
cpenHero apMdmMeTUYeCcKoro

26

CopTupoBka 1 unbTpauus
AaHHbIX B BblOENEHHOM
AnanasoHe

27

[MocTpoeHne guarpamm m
rpadvKoB B ANEKTPOHHbIX
Tabnuuax

28

OTHOocUuTEnNbHAaA,
abcontoTHas U cMmellaHHas
agpecaums




29

YCroBHbIE BblYUCEHMUS B
ANEKTPOHHbIX Tabnuuax

30

O6paboTka 6onbLumx
HabopoOB AaHHbIX

31

YucneHHoe mogennpoBaHue
B 3JIEKTPOHHbIX Tabnuuax

32

O06o0LeHne n
cuctemaTtmsaumns 3HaHuUn no
Teme «ONeKTPOHHbIEe
Tabnuubi»

33

Ponb nHpopMaunoHHbIX
TEXHOSOM B pa3BuUTUN
3KOHOMWKN MUpa, CTpaHbl,
pervoHa

34

Pe3epBHbIN ypok.
O606LwweHne n
cucTemaTmsaums. Mitorosoe
MOBTOpPEHWe

OBLEE KONMYECTBO YACOB
Nno NPOrPFAMME

34




MPOBEPAEMbIE TPEEOBAHWA K PE3YNIbTATAM OCBOEHUA OCHOBHOW OBEPA3OBATEJNIbHOM NMPOrPAMMbI

7 KITACC

Koa npoBepsiemoro MpoBepsieMble NpegMeTHbIE pe3ynbTaTbl OCBOEHUS OCHOBHOWN 06pa3oBaTenbHOM NporpaMmbl OCHOBHOTO
pesynbTaTta obuiero obpasoBaHua
1 Mo Teme «UndpoBas rpamoTHOCTbY
11 MoAcHATE Ha NpMMepax CMbICI NOHATUIN «MHAOPMaLUA», K MH(POPMALMOHHbIN Npoueccy», «kobpaboTka
' UHdOpMaLMK», «XpaHeHNe NHpopmauumny, «nepegaya nHopmalmm»
1.2 MpnBOANTL NPMMEpPBLI COBPEMEHHbIX YCTPOMUCTB XpaHEeHUs U nepeayn nHopmauumn, CpaBHUBaTb NX
' KONMYeCTBEHHbIE XapaKTEPUCTUKM
13 MonyyaTb M Ucnonb3oBaTh MHPOPMALIMIO O XapaKTepUCTMKaxX NepCoOHanbHOro KOMMNbOTEPA N €r0 OCHOBHbIX
’ aneMeHTax (npoweccop, onepaTuBHasa NamdaTb, 4ONTOBPEMEHHAs NaMAaTb, YCTPOMCTBA BBOAA-BbIBOAA)
1.4 COOTHOCUTb XapakTepuUCTMKN KOMMblOTEpPa C 3afad4amu, pellaemMbiMn C ero NOMOLLbHO
OpuveHTpoBaTbLCA B Mepapxnuyeckon CTpykType annoBor cuctemMel (3anncebiBatb NosiHoe nms darnna
1.5 (kaTanora), nyTb K dbanny (katanory) no MMeLLEMYCSH ONMCaHnIo hansioBON CTPYKTYpPbl HEKOTOPOTO
WHOPMALIMOHHOIO HOCUTENS)
PaGoTaTb ¢ dhainnoBon CMCTEMON NEPCOHANBHOIO KOMMbIOTEPA C UCMONb30BaHNEM rpaddn4ecKoro
1.6 UHTepdenca: cosgasath (KONMpoBaTh, NepemMeLLaTthb, NepenmMeHoBbIBaTh, yaandTb U apxmBmpoBaTb ainbl 1
KaTanoru, ucnonb3oBaTb aHTUBUPYCHYIO NPOrpaMmmy)




WNckaTb nHdopmaumio B IHTepHeTe (B TOM YMcrie MO KIOYEBLIM CIOBaM, MO M300paXeHu), KpUTUYECKN

1.7 OTHOCUTBCS K HaAEHHON MHOPMaLUK, OCO3HaBaTb ONACHOCTb AN NIMYHOCTM 1 06LecTBa pacnpocTpaHeH s
BPeOOHOCHOM MHGOpMaLMn, B TOM YMCIE SKCTPEMUCTCKOrO U TEPPOPUCTUYECKOrO XapakTepa
1.8 lMoHumaTb CTPYKTYpY agpecoB Beb-pecypcoB
1.9 Mcnonb3oBaTb COBPEMEHHbIE CEPBUCHI UHTEPHET-KOMMYHUKaLMIA
Cobniogate TpeboBaHUA 6e3onacHoOn aKcnnyaTaumMm TEXHUYECKUX CpeacTB MHOPMALMOHHBLIX U
110 KOMMYHUKaLMOHHBIX TEXHONOIMI, cObNoaaTh CETEBON ITUKET, 6A30Bble HOPMbI MHPOPMALMOHHON 3TUKN U
' npasa npu paboTe C NpUNoXeHMaAMN Ha Nobbix ycTponcTBax u B IHTepHeTe, BbibMpaTh 6e3onacHbie
cTpaTermm noBefeHns B CeTu
111 MpyMeHATb MeToAbl NPOOMNAKTUKU HEFATUBHOIO BIIUSHUS CPEeACTB MH(POPMALMOHHBIX U KOMMYHUKALUOHHBIX
' TEXHOSOMMN Ha 340POBbE NONb30BaTENS
2 Mo Teme «TeopeTnyeckue OCHOBbI MHpOPMaTUKN»
21 KogupoBaTb 1 gekoanposaTb COOOLWEHNs No 3agaHHbIM NpaBuiamM, 4EMOHCTPMPOBATbL MOHMMaHNE OCHOBHbIX
' NPUHUUNOB KOANPOBAHUSA UHhOPMaLMK pasnnyHom Npupoabl (TEKCTOBOM, rpadmyeckon, ayamo-)
29 CpaBHuBaTb ANWHbI COOBOLLEHMIA, 3annCaHHbIX B pasnnyHbIX andasutax, onepupoBaTb eAnHULAMU N3MEPEHNS
' MHOPMaLMOHHOIo 06 LEMa 1 CKOPOCTU Nepenayn AaHHbIX
2.3 OueHnBaTb U cpaBHUBATL pasMepbl TEKCTOBbLIX, rpaddnuyecKnx, 3ByKOBbIX hannoe 1 Buaeodannos
3 Mo Teme «MHOpMaALNOHHBIE TEXHOIOMMNY
3.1 MpeacTaBnaTb pesynbTaThl CBOEN AEATENBHOCTU B BUAE CTPYKTYPUPOBAHHbLIX UIMOCTPUPOBAHHBIX

OOKYMEHTOB, MyNbTUMEAUNHbIX Npe3eHTaunm




8 KITACC

Koa npoBepsieMmoro MpoBepsieMble NpeaMeTHbIE pe3ynibTaTbl OCBOEHMSI OCHOBHOM 00pa3oBaTeribHOM NporpamMmmMbl OCHOBHOIO
pesynbTarta obLero obpasoBaHus
1 Mo Teme «TeopeTuyeckme OCHOBbLI MHGOPMATUKU»
1.1 MosiCHATL Ha NpMMepax pasnuuna Mexay NO3NUNOHHBIMU U HEMO3ULMOHHBIMUA CUCTEMAMWN CHUCTIEHNS
1.2 3anucbiBaTb 1 cpaBHUBATH Lienble Yncna ot 0 4o 1024 B pa3nuyHbIX NO3ULIMOHHBIX CUCTEMAX CYMCNEHUS (C
' OCHOBaHuAMMK 2, 8, 16), BbINOMHATbL apumeTudeckne onepaumm Hag HUMm
1.3 PackpbiBaTb CMbICIT NOHATUI «BbICKa3bIBaHWEY, «ITOMMYECKasn onepauuns», «normdeckoe BblpakeHne»
3anucbiBaTb NOrnyeckmne BblpakeHus C UCNONb30BaHNEM AN3bIOHKLUMW, KOHBIOHKLMK U OTpULIAHWS,
1.4 onpeaensitb UCTUHHOCTb NTOTMYECKNX BblPaXKEHWUA, €CNN N3BECTHbLI 3HAYEHUSA UCTUHHOCTU BXOAALLMX B HEFO
NepeMeHHbIX, CTPOUTb Tabnuubl MICTUHHOCTU AN NOTMYECKNX BblpaXKeHui
2 Mo Teme «AnropuTMbl U NporpaMMmpoBaHneE»
21 PackpblBaTb CMbICIT MOHATUN «UCMOJTHUTENBY, KANrOPUTMY, «MporpaMmay, NOHUMasi pasHULY Mexay
' ynotpebneHnem aTux TepMUHOB B OObIAEHHON peyn 1 B MHpopmaTmke
2.2 OnucbiBaTb anropMTM peLleHns 3agayn pasnuyHbiMmn cnocobamm, B ToM Yncne B Buge 6rok-cxembl
23 CocTaBrnsaTb, BbINOMHATL BPYYHYIO 1 HA KOMMbIOTEPE HECINOXHbIE anropuUTMbl C UCMONb30BaHMEM
' BETBMEHWU U LMKINOB ANSA yNpaBneHUss MCMOSTHUTENAMMN
2.4 Mcnonb3oBaTb KOHCTaHTLI M MEPEMEHHBIE Pa3fNYHbIX TUNOB (YNCMOBLIX, NIOTMYECKUX, CUMBOJIbHBIX), @
TaKke cogepxalime ux BblpaXXeHUs, NCNOMb30BaTb OnepaTop NpuceBavBaHns




2.5 Wcnonb3oBatb nNpu paspaboTke nporpaMmm fiormyeckne 3HavyeHusi, onepawmm n BblpaKeHUs ¢ HUMK
26 AHanuauposaTtb NpeanoXeHHble anropuTMbl, B TOM YUCIE onpeaensTth, KakMe pesynbTaTbl BO3MOXHbI Npu
) 3alaHHOM MHOXECTBE UCXOOHbIX 3HaYEeHUN

CospaBaTb 1 OTNaxueaTtb NporpaMmmbl Ha OAHOM U3 A3bIKOB NporpammMmnpoBaHus (Python, C++, Mackane,
Java, C#, LUkonbHbIN ANropuTMUYecKnin AsbiK), peannsyrolmne HeCrnoXHble anropntmel 06paboTkm

2.7 YNCMOBbIX AAHHbIX C UCMOMb30BaAHNEM LIMKITOB U BETBIEHWIA, B TOM YMCNe peanuaytoLine npoBepky
OEeNMMOCTUN O4HOrO Leforo Ymcna Ha gpyroe, npoBepKy HaTyparnbHOro Yncra Ha NpocToTy, BblaeneHus
uMdp 13 HaTypanbHOro Yncrna

9 KITACCA

Koa npoBepsiemoro lMpoBepsieMble NpeAMeTHbIE pe3yNnbTaTbl OCBOEHMSI OCHOBHOM 00pa3oBaTeribHOM NporpamMmmMbl OCHOBHOIO
pesynbTaTta obuiero obpasoBaHus
1 Mo Teme «UndppoBasi rpamoTHOCTb»
Mcnonb3oBaTb COBPEMEHHbIE UHTEPHET-CEPBUCHI (B TOM YMCIe KOMMYHUKaLNOHHbIE CepBUCHI, 0BnayHble
1.1 XpaHunuLia AaHHbIX, OHNTAaNH-NPOorpaMmbl (TEKCTOBbIE M rpadhmuyeckne pegakTopsbl, cpeabl pa3paboTki) B
y4yebHOM 1 NoBCEAHEBHOW AEATENBHOCTH
1.2 MpnBOANTL NPMMEpPBI UCNONBb30BaHWUS rEONMHEPOPMALNOHHBIX CEPBUCOB, CEPBUCOB rOCY4apCTBEHHbIX YCNYT,
' obpasoBaTesibHbIX CEPBUCOB MIHTEpHETa B y4eOHOM 1 NOBCEAHEBHON AEATENBHOCTH
13 Mcnonb3oBaTb pa3nuyHble cpeacTsa 3aluTbl OT BPe4OHOCHOMO NporpamMHoro obecneyeHuns, sawmwaTb
' nepcoHarnbHy0 MHOOPMALNIO OT HECAHKLMOHMPOBAHHOIO AOCTYNa 1 ero nocneacTemin (pasrnaweHums,
NOAMEHbI, YTpaTbl AaHHbIX) C YY4ETOM OCHOBHbIX TEXHOITOMMYECKMX U COLIMANbHO-NCUXONTOrMYECKMUX aCnekToB




ncrnonb3oBaHusi cetn MIHTepHeT (ceTeBasi aHOHUMHOCTb, LIMGPOBON cref, ayTeHTUYHOCTb CyObEKTOB U
pecypcoB, ONacHOCTb BPEAOHOCHOMO Koaa)

PacnosHaBaTb NonbITKM 1 NpeaynpexaaTth BoBredeHne cebsi 1 oKpyKatoLmx B AECTPYKTUBHbIE U

14 .
KpMMUHanbHble hOpMbl CETEBOW aKTUBHOCTM (B TOM Yncne KMbepOynnmHr, OULLIMHT)
2 Mo Teme «TeopeTuyeckme OCHOBbLI MHGOPMATUKU»
21 PackpblBaTb CMbICIT NOHATUN «MOAENbY», «kMOOENMPOBaHUE Y, ONpeaensaTb BUabl Mogenen, oLueHnBaThb
) a[eKBaTHOCTb MOAENN MOAENNPYEMOMY OOBLEKTY U LIEeNsIM MOAENNPOBAHNS
59 Ncnonb3oBaTb rpadhbl M AepeBbs AN MOAENNPOBAHUSA CUCTEM CETEBOM U MEPAPXUYECKON CTPYKTYpbI,
' HaxoauTb KpaTyanwunm nyTb B rpade
3 Mo Teme «ANropuTMbl U NPOrpaMMnpoBaHNE»
Pa3buBaTb 3agayv Ha Nnoa3agayn, COCTaBNATb, BbINOMHATL BPYYHYIO U HA KOMMNbIOTEPE HECMNOXHbIE
3.1 anropuTMbl C NCNOMb30BaHNEM BETBIIEHWUI, LIKIOB 1 BCMOMOraTeNbHbIX anroputMoB Asi yripaBrneHus
NCMONMHUTENSAMMU
CocTaBnaTb 1 oTnaxueaTb NPOrpaMmbl, peanuayome TUNoBble anropnuTMbl 06pPaboTKN YNCITOBbIX
3.9 nocrneaoBaTesibHOCTEN UMM OOHOMEPHbIX YMCINOBbLIX MAacCUBOB (MOUCK MaKCMMyMOB, MMHUMYMOB, CYMMbI
' W KONMYECTBA 3NIEMEHTOB C 3aaHHbIMM CBOMCTBAMW) HA OOHOM M3 s13bIKOB NporpammupoBanus (Python,
C++, Nackanp, Java, C#, LUkonbHbIN ANropuTMnYecknin A3bik)
4 Mo Teme «MHpOpMaALMOHHBLIE TEXHOMOTNNY
41 BblbnpaTb cnocob npeacraBneHns AaHHbIX B COOTBETCTBMM C NOCTABNEHHON 3adayen (Tabnuubl, CXeMbl,

rpad)vn(m, ,El,l/larpaMMbI) C ncnosfib3oBaHMem CoOOTBETCTBYHOLLUMX MPOrpaMMHbIX CpeacTB O6pa6OTKVI OaHHbIX




Ncnonb3oBaTb aMeKTpoHHbIE Tabnuubl Ans 06paboTku, aHanusa u Bu3yanusaunm YUCNOBbIX AaHHbIX, B TOM

4.2 o
yucne c BblaeneHmem guanasoHa Tabnuupl 1 ynopsagodvMBaHnemM (COPTUPOBKON) ero afieMEeHTOB
CospgaBaTb 1 MPUMEHSATL B 3MEKTPOHHbIX Tabnnuax opMysibl Ansi paC4YETOB C UCMONIb30BaHNEM
43 BCTPOEHHbIX apndMeTU4ecKkMx PyHKUUN (CyMMMpPOBaHME U NOACHET 3HAYEHUI, OTBEYaOLNX 3a4aHHOMY
' YCMOBUIO, CpeaHee apudmeTmyeckoe, NONCK MakCMMasnbHOro 1 MUHUMarnbHOro 3Ha4YeHus1), abContoTHON,
OTHOCUTENBbHOWN, CMEeLlaHHOW agpecaumm
44 Mcnonb3oBaTb 3MEKTPOHHbIE TabnmLbl 49 YUCNEHHOTO MOLAENMPOBAaHMS B NPOCTLIX 3afadyax U3 pasHbiX

npegMeTHbIX obnacTen







NMPOBEPAEMBIE SNNEMEHTbI COOAEP>XAHUA

7 KITACC

Koa

HPOBepFIeMbIIZ ANeMeHT coaepxaHuA

Lingposas rpamoTHOCTb

1.1

KomMnbloTep — yHUBEpPCAanbHOE BbIYMCIUTENBHOE YCTPOMCTBO, paboTatoLee no nporpamMmmMe. Tunbl KOMNbIOTEPOB:
nepcoHarsibHble KOMMNbITEPbLI, BCTPOEHHbIE KOMIMbIOTEPI, CynepKkoMmnbloTepbl. MoGunbHble ycTpoicTea. TexHuKa
Ge3onacHocT 1 Npasuna paboTbl HAa KOMMNbIOTEPE

1.2

OcCHOBHbIE KOMMOHEHTbI KOMMbIOTEPA M UX Ha3HadveHue. [Npoueccop. OnepaTuBHas 1 AONTOBPEMEHHAs NaMSATh.
YcTpowncTtea BBoAa 1 BbiBoga. CEHCOPHbIN BBOA, AAaTYMKU MOBUNBHBIX YCTPOMCTB, CpeacTsa BMOMeTpU4eCcKom
ayTeHTudmKaumm

1.3

VcTopus pa3BuTusi KOMNbIOTEPOB U NPOrpaMmMHoro obecneyeHus. lNokoneHnst komnboTepoB. CoBpeMeHHbIe TeHAEHLUN
pa3BuUTMsI KOMMbOTepoB. CynepkoMnbioTepbl. MapannensHble BoluncneHus. NepcoHanbHbIn KomnboTep. MNpoueccop u
€ro xapakTepucTukm (TaktoBasi 4acToTa, pas3psigHoOCTb). OnepaTnBHasa namaTh. [JonroBpemMeHHas namatb. YCTPOMCTBa
BBOAA M BbiBOga. OOBbEM XpaHUMbIX AaHHbIX (ONepaTMBHAsA NaMATb KOMMbIOTEPA, XKECTKUIN OUCK N TBEPAOTENbHbIN
HaKonNuTenb, NMOCTOsIHHAA NaMATb CMapTEOHa) U CKOPOCTb AOCTYNa AN Pa3NUYHbIX BUAOB HOCUMTENEN

1.4

MNMporpammHoe obecneyeHne komnbloTepa. [NpuknagHoe nporpammHoe obecneveHne. CuctemHoe nporpaMMHoe
obecneyeHune. Cuctembl NporpaMmmpoBaHus. [paBoBas oxpaHa NnporpamMmm 1 AaHHbIX. becnnaTtHble n ycrnoBHo-
B6ecnnaTHble nporpammbl. CBO60OAHOE NporpaMmHoe obecneveHne

1.5

®dannbl 1 nanku (katanoru). Tunel annos. CeBoncTBa (pannos. XapakTepHble pasMepbl anioB passiMyHbIX TUNOB
(cTpaHuua TekcTa, SNeKTPoHHas KHura, otorpadus, 3anncb NECHW, BUAEOKNUM, MOSTHOMETPaXHbIN OUNbM)

1.6

MpyHUMNbBI NOCTpoeHUs annosbix cucteM. lNonHoe numa cana (nanku, katanora). NyTe K hanny (nanke, kaTanory)




dannosbi MeHepkep. PaboTa ¢ pannamu 1 nankamu (Katanoramm): co3gaHue, KonmpoBaHue, NepeEMeELLEHNE,

1.7 - . o
nepenmeHoBaHue 1 yganeHue annos u nanok (katanoros). MNMouck annos cpegcTsamm onepaumoHHON CUCTEMBI
1.8 ApxmBauus gaHHbIX. Micnonb3oBaHWe nporpaMmm-apxmeaTtopoB
1.9 KoMnbloTepHble BUPYChI U Apyrne BpeAOHOCHbIE NporpaMmbl. Mporpammel 4ns 3awmThl OT BUPYCOB
O6beaunHeHne komnbloTepoB B ceTb. CeTb MHTepHeT. Beb-cTpaHuua, Be6-cant. CTpykTypa agpecosB BeG-pecypcoB.
1.10 Bpaysep. Nonckosble cuctemsol. [Nonck MHPopmMauumn No KNYeBbIM CrioBam 1 Mo n3obpaxeHuto. [loCTOBEPHOCTb
WHopmaLmm, noryvyeHHon u3 VIHTepHeTa
1.11 CoBpeMeHHble CEPBUCHI NHTEPHET-KOMMYHUKALNIA
112 CeTeBow aTuKeT, 6a3oBble HOPMbI MHPOPMALMOHHOM 3TUKK U NpaBa Npu paboTe B ceTn MHTepHeT. CTpaTernm
) 6e3onacHoro nosefeHuns B VIHTepHeTte
2 TeopeTuyeckne 0CHOBbI MIHOPMAaTUKK
21 MHdopmaumnsa — 0gHO M3 OCHOBHbLIX MOHATUN COBPEMEHHOW Haykn. IHbopMaunsa Kak cBeeHuns, npeaHasHadYeHHble ons
' BOCMNPUATUS YENTOBEKOM, U MHDOPMAaLIMS Kak JaHHble, KOTOpble MOryT BbITb 06paboTaHbl aBTOMaTU3MPOBAHHOW CUCTEMOW
5 AnCKpeTHOCTb AaHHbIX. BO3MOXHOCTE onncaHnsi HenpepbIBHbIX O0OGBEKTOB M NPOLIECCOB C MOMOLLbIO ANCKPETHBIX OAHHbIX.
' MHopMaunoHHbIe NPOLLECChl — NPOLECCHI, CBA3aHHbIE C XpaHeHWeM, NpeobpasoBaHneM 1 nepeadven JaHHbIX
Cumeon. Andaeut. MowHocTs andaeuta. PasHoobpasue a3blkoB U andaBuToB. ECTeCTBEHHbIE N hopmarbHble SA3bIKN.
53 AndaBnT TEKCTOB Ha PYCCKOM si3blke. [1BonyHbIN andaBuT. KonmyecTBo BCEBO3MOXHbIX CITOB (KOAOBbLIX KOMBUHALNIA)
) 1KCMpOBaHHONM ANMHbI B ABONYHOM andpasuTte. NpeobpasoBaHue noboro andasnTta k ABoMYHOMY. KonndecTtso
pasnU4YHbIX CrOB (OUKCMPOBAHHOW AfMHLI B andasute onpeaenéHHon MOLHOCTH
o4 KogupoBaHue cumBonoB 04HOroO andasnTa ¢ NOMOLLLIO0 KOOBbLIX CNOB B APYyrom andasuTe, kogosasa Tabnuua,
' AekoanpoBaHue
2.5 [Boun4yHbIN KOA. NpeacTtaBneHne AaHHbIX B KOMMNbIOTEPE KaK TEKCTOB B ABOUYHOM andasute




MHdopMaunoHHbI 06bEM OaHHbIX. BUT — MUMHMManbHaA eguHULA KONMYecTBa MHpopMaL M — ABOMYHbIV pa3psa. bant,

2.6 . y o
kunobant, merabawnT, rurabant
2.7 CKopocTb nepegaym gaHHbIX. EQUHULBLI ckOpOCTM Nepedayn gaHHbIX. VickaxeHne nHdopmauumn npu nepegade
KogupoBaHue TekctoB. PaBHoMepHbIn Kod. HepaBHoMepHbIn kog. Kogmposka ASCII. BocbMnbUTHbLIE KOOMPOBKM.
2.8 MoHsiTne o kogmpoBkax UNICODE. [JekogmpoBaHue coobLeHWI C NCNOMNb30BaHMEM PAaBHOMEPHOIO 1 HEPABHOMEPHOIO
koaa. HopmaunoHHbIn 06bEM TeKCTa
29 O6wee npencrasneHne o ULMPPOBOM NpeacTaBneHNn ayanoBuayarnbHbIX U APYrMX HENpepbiBHbIX AaHHbIX. KogupoBaHve
' ugeta. LiBetoBble mogenn. Mogens RGB. my6buHa kognposanus. MNanutpa
210 PacTtpoBoe n BekTopHOe npeactasneHne nsobpaxeHun. MNMukcens. OueHka MHpOpMaLUMOHHOro 06bEMa rpadnyeckmx
’ AaHHbIX N5 pacTPOBOro M300paxeHus
211 KogupoBaHue 3Byka. Pa3psgHocTb 1 YactoTa anckpetusaumn. Konnyectso kaHanos 3anncu. OueHka KonmyecTBEHHbIX
' napameTpoB, CBA3aHHbIX C NPeaCcTaBleHNEM N XpPaHEHNEM 3BYKOBbIX (hansioB
3 WHopMaLnoHHbIE TEXHONOMUK
3.1 TekcToBble JOKYMEHTbI U UX CTPYKTYPHbIE 3rieMeHTbl (CTpaHuua, ab3au, CTpoka, CroBo, CUMBO)
3.2 TeKCTOoBbIV MPOLIECCOP — MHCTPYMEHT CO3AaHns, peaakTmpoBaHusa u hopmMmaTmpoBaHusa TekcToB. Npasuna Habopa TekcTa
PepaktupoBaHue Tekcta. CeonctBa cumonos. LpndT. Tunel wpudgtos (pybneHble, ¢ 3acevkamm, MOHOLLMPUHHBIE).
3.3 MonyxnpHoe n KypcusHoe HayepTaHue. CeoncTBa ab3aueB: rpaHuLbl, ab3auHbli OTCTYN, UHTepBarn, BblpaBHUBAHME.
Ctunesoe hopmaTupoBaHune
34 CTpyKTypMpOBaHue MHOpMAaLMM C MOMOLLbIO CNNCKOB 1 Tabnuy,. MHoroyposHeBble cnncku. [lJobasneHue tabnuy, B
’ TEeKCTOBbl€ JOKYMEHThI
35 BcTaBka nsobpaxeHun B TeKCTOBblE AOKYMEHTbl. OBTekaHne n3obpaxeHnn TEKCTOM. BkritoueHre B TEKCTOBbLIN JOKYMEHT

anarpamm n popmyn




3.6 MapameTpbl CTpaHULbl, HyMepaunsa cTpaHuy,. [JobaBneHne B AOKYMEHT KONIOHTUTYIIOB, CCbINOK
37 lMpoBepka npasonucaHns. PacctaHoBka nepeHocoB. fonocoson BBoA TekcTa. OnTudeckoe pacno3HaBaHue TekcTa.
' KomnbloTepHbI nepeBoa. icnonb3oBaHue cepBrcoB ceT IHTepHET and obpaboTkm TekcTa
3.8 3HaKoMCTBO C rpadmyeckumn pegakropamu. PacTpoBble pUCyHKU. Vicnonb3oBaHue rpauyecknx npuMmMTMBOB
Onepaunn pegaktnpoBaHus rpacmyecknx 06beKToB, B TOM Yncrne LmdpoBbix hoTorpacumii: uameHeHne pasmepa,
3.9 obpeska, NoBOpOT, oTpaxeHue, pabota ¢ obnactamu (BblgeneHne, KONMpoBaHUe, 3anmBeka LIBETOM), KOppekuus uBeTa,
SAPKOCTU M KOHTPACTHOCTU
310 BekTopHas rpadumka. CozgaHne BEKTOPHbIX PUCYHKOB BCTPOEHHbIMU CpeAcTBaMu TEKCTOBOMO npoLeccopa unm Apyrux
’ nporpamm (NpunoxeHun). lobasneHne BEKTOPHbIX PUCYHKOB B JOKYMEHTHI
311 MoaroToBka MynbTUMeAWHbIX Npe3eHTaumin. Cnang. [lobaeneHne Ha cnang Tekcta u nsobpaxeHuin. PaboTta ¢
’ HEeCKONbKMMK cnangamu
3.12 Hob6aeneHune Ha cnang ayamoBuayanbHbIX AaHHbIX. AHMMaumS. 'Mnepcebiiku
8 KINACC
Koa [NpoBepsieMblt aNeMeEHT CoaepKaHns
1 TeopeTuyeckne oCHoBbl MHGPOPMATUKM
1.1 HenosnumoHHbIE U NO3NLNOHHbIE cucTeMbI cuncrieHus. Andasut. OcHoBaHMe. Pa3BépHyTasi opmMa 3anmcm ymcna.
' lMepeBoa B 4ECATUYHYIO CUCTEMY YUCEN, 3anUCaHHbIX B APYrMX CUCTEMAX CYUCTIEHNS
1.2 Pumckas cuctema cumcneHus




[lBonyHas cuctema cumcneHus. MNepesog uenbix yncen B npegenax ot 0 oo 1024 B 4BOMYHYIO CUCTEMY CHUCHIEHUS.
BocbMepunyHas cuctema cuucneHms. Nepeson yncen n3 BOCbMEPUYHON CUCTEMbI B JBOUYHYIO U OECATUYHYIO CUCTEMBI U

1.3 -
obpaTtHo. LLlecTHaguaTepuyHas cuctema cumcnenus. lNepesoa uncen m3 WwecTtHaguaTepuyHon CUCTEMbI B AIBOUYHYIO,
BOCbMEPUYHYIO 1 AECATUYHYIO CUCTEMBbI 1 0OpaTHO
1.4 ApudmeTnyeckme onepaumm B ABOUYHON CUCTEME CHMUCIIEHNS
Jlornyeckme BbickasbiBaHUs. Jlormdyeckne saHavyeHUs BbiCKasblBaAHUIN. ONeMeHTapHble U COCTaBHbIE BbICKa3biBaHUS.
15 JTornyeckme onepaumm: «n» (KOHBIOHKUUS, JTOTMYECKOE YMHOXEHNE), «MNnN» (AN3BIOHKLUS, JTOTMYECKOE CIOXKEHUE), KHEY
' (nornyeckoe otpuuaHue). NpuoputeT norudecknx onepauun. OnpegeneHne UCTUHHOCTU COCTaBHOMO BblCKa3blBaHUA Npu
N3BECTHbIX 3HAYEHUSIX UCTUHHOCTUN BXOOALLMX B HEMO dNIleMEHTapHbIX BblCKa3blBaHUN
16 JNornyeckme BbipaxkeHus. [NpaBuna 3anmcy Normyecknx BolpaxxeHui. NoctpoexHme Tabnuy, UCTUHHOCTM NOrMYECKMX
' BblpaXKeHui
1.7 Jlornyeckume anemeHTbl. 3HAKOMCTBO C JTOrMYeCcKUMM OCHOBaMK KOMMboTEpPa
2 AnropntMmbl 1 NporpaMmMmmpoBaHme
2.1 MoHaTre anroputma. icnonHuTenu anroputmMoB. ANroOpuUTM Kak NfaH ynpasneHns UCnosiHMTenem
2.2 CeowuctBa anroputMma. Cnocobbl 3anucy anropMtmMa (CNoBeCcHbIN, B BUAE GroK-CXembl, Nporpamma)
AnropuTMMYecKne KOHCTPYKUMn. KOHCTpyKLMSA «cnegoBaHmey. JInHerHbin anroputM. OrpaHn4yeHHOCTb NIMHEeNHbIX
2.3 anropuMTMOB: HEBO3MOXHOCTb NPeayCcMOTPETh 3aBUCMMOCTb NOCNeA0BaTENbHOCTM BbINONMHAEMbIX AEACTBUNA OT
NCXOAHbIX JaHHbIX
o4 KOoHCTpyKUMS «BeTBNEHUEY: NOSMHAA U HenonHasa opmMbl. BeiNONHeHWe 1 HEBbINOMHEHME YCIOBUS (MICTUHHOCTL Y
' NOXHOCTb BblCKa3blBaHWs). [poCTble N COCTaBHbIE YCIOBUS
2.5 KOHCTpYKUMS «MOBTOPEHMNE»: LUKIbI C 3a4aHHbIM YUCIIOM NMOBTOPEHUI, C YCNOBUEM BbIMOMHEHWS, C MEPEMEHHON LUKNa
2.6 PaspaboTka ansa doopmanbHOro UCNONHUTENS anropuTma, NpMBoAALLEro K TpebyeMoMy pe3ynbTaTy NPy KOHKPETHbIX

NCXOAHbIX OaHHbIX. Pa3pa60TKa HECJI0XKHbIX aliTTOPUTMOB C UCIMOJ1Ib30OBaHNEM LIMKIT0B U BETBNEHUN ANs ynpasiieHusa




dopManbHLIMU UCNONHUTENAMW. BbinonHeHne anropntMoB BPYYHY U Ha KoMnbtoTepe. CUHTaKCUYECKNE N NTOTUYECKNE
owmnbku. OTKasbl
07 Asbik nporpammupoBanus (Python, C++, Java, C#, LUkonbHbIN AnroputMnyeckuiin Asbik). Cuctema nporpammMmpoBaHust:
' peaakTop TekcTa nporpamMmm, TPaHCNATop, OTNag4vnk
2.8 lMepemeHHas: TUn, UMs, 3HadeHue. Llensle, BelweCTBEHHbIE U CUMBOJIbHbIE NEPEMEHHbIE
29 OnepaTtop npuceamBanuns. ApucdmMeTnyeckne BblipaXeHns U Nopsaok nx Beldncnennst. Onepauum ¢ LeNbIMU YNCNaMu:
' LLeNTOMUCTIEHHOE AeNneHne, OCTaTokK OT AeneHus. [poeepka AeNMMOCTU OQHOrO LENOoro Ynucna Ha gpyroe
BeTtBneHus. CoctaBHble YCrOBMS (3aMMCb NTOTMYECKMX BbIPAXXEHWI HA U3y4YaeMOM S3blKe MPOrpaMMUpPOBaHNS).
2.10 HaxoxgeHve MruHumyma n MakcumymMa ns AByX, TPEX N YeThbIpéx uncen. PelleHne KBagpaTHOro ypaBHeHUs, UMeLoLLEero
BELLIECTBEHHbIE KOPHMU
211 [unanoroeas oTnagka nporpamMmm: NOLAaroBoe BbINOJTHEHWE, MPOCMOTP 3HAYEHUI BENMYNH, OTNAaO0YHbIA BLIBOA, BbIOOP
' TOYKM OCTaHOBa
Linkn c ycnosnem. Anroputm EBKknnaa ana HaxoxageHus Hanbonbliero obuiero genutens AByX HaTypanbHbIX Yicen.
2.12 Pa3bueHune 3anncu HaTypasnbHOro Yncna B NO3ULMOHHON CUCTEME C OCHOBAHMEM, MEHBLLUMM UK paBHbiM 10, Ha
OTAenNbHbIEe LUMdpbl
213 Linkn ¢ nepemeHHON. ANropuTMbl NPOBEPKN AEMMMOCTM OQHOIO LIENOro YMcna Ha ApYyroe, NPOBEPKN HaTypanbHOro Yicna
' Ha NpoCToTy
214 O6paboTka CMMBOJIbHbBIX AaHHbIX. CUMBOMbHbIE (CTPOKOBbLIE) NepeMeHHble. [NocnmBonbHast 06paboTka cTpok. [NogcyéT
' 4YacTOTbl MOSIBNEHNSI CUMBOSA B CTPOKE. BCTpoeHHble dhyHKUMM Anst 06paboTKM CTPOK
215 OnpeaeneHne BO3MOXHbIX pe3ynbTaTtoB paboTbl anroputMa npu 3agaHHOM MHOXECTBE BXOAHbIX JAHHbIX, onpeaeneHne
' BO3MOXHbIX BXOOHbIX AaHHbIX, NPUBOAALLUMX K AaHHOMY pe3ynbTaTy

9 KNACC




Kon

lMpoBepsieMblt 31EMEHT COAEPKAHUS

Lindpposas rpamoTHOCTb

1.1

Mmo6anbHasa ceTb MHTepHeT. IP-agpeca y3nos. CeTeBoe xpaHeHune aaHHbIX. MeToabl UHOUBMAYaNbHOIo M
KONSEKTUBHOIO pasMeLLeHnst HOBON MHdopmaumm B MIHTepHeTe. bonblune gaHHble (MHTePHET-AaHHbIE, B YaCTHOCTU
AaHHblE couManbHbIX CETEN)

1.2

MoHsiTe 06 nHdopmaunoHHon 6e3onacHoOCTU. Yrpo3bl MHOpMaLMOHHOM Be3onacHoCcTu nNpu paboTe B rnobanbHOM cetu
1 meToabl npoTnBogencTans M. MNpaeuna 6e3onacHomn ayTeHTudmkaunn. 3awmra nMYHON MHopMaumm B ceTn
MHTepHeT. besonacHble cTpaTernm nosegeHus B cetn VIHTepHeT. MNpeaynpexaeHne BoBNeYeHns B 4ECTPYKTUBHbIE U
KpUMUHarbHble OOpPMbl CETEBOW aKTUBHOCTU (KMBepOynnuHr, puLLmvHr 1 gpyrne opmbl)

1.3

Buapbl pestenbHoctv B IHTepHeTe. VIHTEpHET-CEPBUCHI: KOMMYHUKALMOHHbIE cepBUChl (NoYToBas cnyxba, Buaeo-
KOHPepeHL-CBA3b 1 ApYyrne), cnpaBoyHble crnyXbbl (KapTbl, pacnucaHus n apyrne), NoOUCKOBbIE CRYXObl, CryX0Obl
0o6HOBMNEHMA NporpaMmMHoro obecneyvyeHns n apyrme cnyxobl. CepBuchl rocyaapcTBeHHbIX yenyr. ObnayHble xpaHunuiwa
AaHHbIX. Cpeactea coBMeCTHOM pa3paboTkm AoKyMeHTOB (oHnanH-odumchkl). NMporpammHoe obecneveHne kak Bed-
CEpPBWUC: OHMAHOBbLIE TEKCTOBbIE U rpadhnyeckne peaakTopbl, cpeabl pa3paboTku nporpamm

TeopeTnyeckne oCHoBbl MHOPMATUKK

2.1

Mogenb. 3agauu, pellaemMble ¢ NOMOLLIO MogenupoBaHus. Knaccmudukauum mogenen. MaTtepuanbHble (HaTypHbie) U
MHOpMAaLMOHHbIE MOAenn. HenpepbiBHbIE N AUCKPETHbIE Moaenu. MimutaunoHHble mogenu. Vrpoeble mogenn. OueHka
COOTBETCTBUA MOAENN MOAENUPYEMOMY OOBEKTY U LIeNsiM MOAENNPOBaAHNSA

2.2

TabnuyHble mogenu. Tabnuua kak npeacTaBrneHne OTHOLLEHUS

2.3

Basbl gaHHbIx. OTOOp B Tabnmue CTPOK, yOOBNETBOPAOLLNX 3a0aHHOMY YCIOBUIO

24

Npadp. BepimHa, pebpo, nytb. OpMeHTUpOBaHHbIE U HEOPUEHTUPOBAHHbIE rpadbl. [invHa (Bec) pebpa. BecoBas
mMaTpuua rpada. lnuHa nytn mexay BeplumHamu rpadpa. Novck ontumansHoro nytu B rpadpe. HavansHasa BepluvHa
(MCTOYHWK) 1 KOHEYHASA BEpLUMHA (CTOK) B OPUEHTMPOBAHHOM rpadpe. BbluncneHne konuyecTsa nyTen B HaNpaB€HHOM




aunknmyeckom rpade

2.5

HepeBo. KopeHb, BepwinHa (y3en), nuct, pebpo (gyra) goepesa. Boicota gepesa. Nogaepeso. Npumepbl ncnonb3osBaHns
AepeBbeB. MNepebop BapnaHTOB C NOMOLLBIO AepeBa

2.6

MoHATNe maTtemaTtumyeckorn moaenu. 3agayn, pelaemble C MOMOLLbI0 MaTeMaTUYecKoro (KOMMbTEPHOTO)
moaenupoBaHusi. OTnnyme MmatemMaTyecKkon Moaeny oT HaTypHOM MOLENN U OT CIIOBECHOIO (NMMTEpaTypHOro) onncaHus
obObeKkTa

2.7

OT1anbl KOMMNbKOTEPHOro MoaennMpoBaHuUA. NOCTaHOBKa 3agavyn, NocTpoeHmne MaTemMaTn4ecKon mogenu, nporpamMmmHas
peannsauuna, TectmpoBaHune, npoeegeHmne KOMNbITEPHOIo 3KCNEPMMEHTa, aHalnna ero pe3ynbTatoB, YTOYHEHNEe Moaenn

AnropuTMbl 1 NporpaMMupoBaHmne

3.1

Pas3buerune 3agaum Ha nogsagayn. CoctaBneHve anroputMoB 1 NPorpamMm ¢ UCMOSb30BaHWEM BETBIEHUN, LIMKIOB U
BCNomMoraTesibHbIX arropuTMOB AN YNpaBneHuUst UCMOSTHUTENEM Unn APYrMMIA UCNIONHUTENSIMM

3.2

TabnunyHble Benn4ymHbl (Maccusbl). OgHOMepHble maccmBbl. COCTaBneHMe 1 0Tnaaka nporpaMm, peanmayoLwmx TUNoBbIe
anroputmbl 06paboTkn OAHOMEPHbIX YMCIOBbLIX MAacCUBOB, Ha O4HOM M3 A3bIKOB NporpaMmmunpoBanus (Python, C++,
Mackanb, Java, C#, LLUKonbHbI ANrOpUTMUYECKNA A3bIK): 3anofHEHME YUCIIOBOrO MaccmBa CiyyYyanHbIMK Yncramm, B
COOTBETCTBMM C DOPMYNON UM NYTEM BBOAA YMCES, HAXOXOEHNE CYMMbl 31IEMEHTOB MaccuBa, NMUHENHbIA NOUCK
3aaHHOro 3Ha4YeHnsa B MaccmBe, NOACHET ANIEMEHTOB MacCcuBa, YAOBMNETBOPSAOLWMX 3a4aHHOMY YCMOBMIO, HAaXoxXaeHue
MUHMManbHOro (MakcMmarbHOro) anemeHTa maccmea. CopTMpoBKa MaccmBa

3.3

O6pa60T|<a NOTOKa AaHHbIX: BblHUCIEHNE KONM4ecTBa, CyMMbl, CpeaHero apI/ICbMeTI/I‘-IeCKOFO, MWUHUMalrnbHOIro "
MaKCUMaribHOro 3Ha4eHua aNneMeHTOoB nocrneaoBaTesibHOCTU, yAOBNETBOPAOLWNX 3adaHHOMY YCITOBUIO

3.4

YnpasneHue. CurHan. ObpaTtHas cBa3b. [MonydeHne curHanos oT UUMAPOBbIX AaTYMKOB (KacaHusl, pacCTosIHUSA, cBeTa,
3ByKa 1 gpyroro). NpumMepbl MCNonb30BaHUSA NpMHLUMNA 0OpaTHOM CBSI3M B CUCTEMAX YNpPaBNeHUs TEXHNYECKNMU
YyCTpOWCTBaMK, B TOM Yncrne B pobotoTexHuke. MNpumepbl poboTN3MPOBaHHbLIX CUCTEM (CUCTEMA YNpaBeHUa OBUKEHNEM
B TPAHCMOPTHOW CUCTEME, CBApOYHas NIMHMS aBTO3aBo4da, aBTOMaTU3NPOBaHHOE yNpaBfeHne OTOMMeHNEM gOMa,
aBTOHOMHas cucTemMa ynpasreHuUst TPaHCMOPTHLIM CPEACTBOM U Apyrue CUCTEMbI)




MHdopMaunoHHbIE TEXHOMOMK

MoHsTME 00 3neKTPOHHbIX Tabnmuax. Tunbl JaHHbIX B S4YEKax aNeKTPOHHON Tabnuubl. PegaktmpoBaHue u
dopmaTmpoBaHme Tabnuu. BcTpoeHHble hyHKUMKM AN MOMCKa MakCuMyma, MMHUMYMa, CYMMbl U CPeOHEro

4.1
apudpmeTnyeckoro. CopTupoBka AaHHbIX B BbiAeNEeHHOM Anana3soHe. [NocTpoeHne guarpaMmm (ructorpamma, Kpyroeas
avarpamma, TodeyHas guarpamma). Beibop Tuna gnarpammbl

4.2 MpeobpasoBaHne dopmyn npu konnposaHun. OTHoCUTENbHadA, abconoTHas U cMellaHHas agpecaums

43 YCnoBHbIE BbIMMCMEHMS B ANEKTPOHHbIX Tabnmuax. CyMmMupoBaHue 1 NoaCcHET 3HaYEHMI, OTBEYAIOLLMX 3a4aHHOMY

' ycnosuto. ObpaboTka 6onbLUMX HABOPOB AaHHbLIX. YMCNEHHOE MOAEeNMPOBaHME B 9NEKTPOHHBLIX Tabnuuax

Ponb MHOpMaUMOHHBLIX TEXHONOMMIA B Pa3BUTUN 9KOHOMUKN MUpa, CTpaHbl, pernoHa. OTKpbITble 06pa3oBaTesbHble

44 pecypcel. lNMpodeccuu, cBa3aHHble C UHPOPMATMKON U MHPOPMALMOHHBIMU TEXHONOMMAMK: BEG-AN3anHep,

NporpamMmMmucT, pa3paboTymk MOBGUIbHBIX MPUMOXEHUI, TECTUPOBLLUK, apXMTEKTOP NporpaMmMHoro obecneyeHus,
crneunanucT no aHanmay AaHHbIX, CUCTEMHbIA aaMUHUCTPaTOP




MPOBEPAEMbIE HA O3 MO MH®OPMATUKE TPEEOBAHWA K PE3YTbTATAM OCBOEHUSA OCHOBHOW OEPA3OBATEJIbHON
NMPOrPAMMbBI OCHOBHOIO OBLLEITO OBPA30OBAHNA

Ko npoeepsiemoro MpoBepsieMble TpeboBaHWSA K NpeaMeTHbIM pe3ynbTaTam 6a30BOro ypoBHS OCBOEHMS OCHOBHOM
TpeboBaHus obpasoBaTenibHOWN NporpamMmmMbl OCHOBHOIO 06Lero obpasoBaHus Ha ocHose ®IrOC
1 3HaTb (NoHMMaTb)
BrnageHne 0CHOBHbIMW NOHATUMAMU: HOpPMaUus, nepegaya, XxpaHeHne n obpaboTka nHdopmauuu,
1.1 anropuTm, Moaenb, LMpPoBOM NPOAYKT U UX NCNONb30BaHUE AN peLleHns y4eOHbIX 1 NPaKTUYECKNX
3apad
1.2 BnaneHne NoHATUAMM: BbiCKa3biBaHME, NOrM4Yeckas onepauusi, Iorm4eckoe BblipaxkeHune
2 YmeTb
21 YMeHue onepupoBaTb eanH1ULaM1 M3MepeHns MHopmaLmnmoHHOro o6bEma 1 CKopocTn nepenaydn
' JaHHbIX
59 YMeHue 3anucbiBaTb U cpaBHUBATL Lenble yncna ot 0 go 1024 B pasnnyHbIX NO3MLMOHHBLIX CUCTEMAX
' CUMUCIEHNSA C OCHOBaHMAMK 2, 8, 16, BbINONHATL apudMeTUYeckme onepaumm Hag HAMK
03 YMeHne kognpoBaTh U AeKogmpoBaTb COOOLLEHNS N0 3a4aHHbIM NpaBuiam; NOHUMaHNE OCHOBHbIX
' NPVHLMNOB KOOUPOBAHUA MHAOPMaLUN pasnMyYHOM NPUpoabl: TEKCTOBON, rpadouyeckon, ayamo
YMeHMe 3anncbiBaTh JIOMMYECKNE BbIPAXEHUST C UCMOSTb30BaHMEM OU3BIOHKLNN, KOHBHOHKLUKN U
04 OTpULaHMKs, onpeaensitb UCTUHHOCTb JTOTMYECKUX BblPaXKeHUIN, eCrnin N3BECTHbLI 3HAYEHNSA UCTUHHOCTU
’ BXOASALLMX B HEFO NEepeMEHHbIX, CTPOUTb TabnumLbl ICTUHHOCTM AN TOTMYECKUX BblPaXXEHUN;
3anucbiBaTb JIOMTMYECKME BbIPAXKEHUS HA N3y4aeMOM SI3blKe MPOrpaMMMpOBaHUS




2.5

YMeHue cocTaBnATb, BbINOMHATL BPYYHYIO U HA KOMMbIOTEPE HECINOXHbIE anropuTtMbl ANs ynpaBneHus
ncnonHutensmu (Mepenaiika, YepTéxHuK n gpyrue); cosgasaTtb U OTNaxusBaTb NPOrpaMmbl Ha2 OOHOM
13 A3blkoB nNporpammupoBanus (Python, C++, MNackane, Java, C#, LUkonbHbIN ANropuTMn4ecknin Asbik),
peanusytoLme HECITOXHble anropuTMbl 06paboTKmn YNCNOBbLIX AAHHBIX C MCMOMb30BaHNEM LIMKIOB U
BETBNEHWUN; yMEHNe pa3buBaTtb 3a4a4mn Ha Nog3agadn, UCMNob30BaTh KOHCTAHTLI, MEPEMEHHbIE U
Bblpa)XeHNs1 Pa3NUYHbIX TUMOB (YUCIIOBbIX, FIOMMYECKNX, CUMBOJSIbHbIX); aHaNM3npoBaTb NPeasioKeHHbIN
anropuTtm, onpegensaTb, Kakue pesynbTaTbl BO3SMOXHbI NpY 3a4aHHOM MHOXECTBE UCXOAHbIX 3HaYEHUN

2.6

YMeHue 3anucatb Ha U3y4aeMoM si3bike NPOrpaMMUpPOBaHUSI anropUTMbl NPOBEPKN AENMMOCTM OAHOMO
Lienoro Y1cna Ha apyroe, NpoBepKM HaTyparbHOro Y1cna Ha NpocToTy, BblaeneHns uudp u3s
HaTypanbHOro Yy1cna, Nouck MakCuMyMoB, MUHUMYMOB, CYMMbI YACNOBOW NocneaoBaTenbHOCTH

2.7

BnapeHvne ymeHnem opMeHTUpoBaTbCS B MEPAPXMYECKON CTPYKTYpe hannoBomn cucteMsl, pabotaTb C
¢hannoBon CMCTEMOMN NepCcoHanbHOro KOMMbKTEPA C UCNOSb30BaHMeEM rpadomnyeckoro nHTepdenca, a
WMEHHO: co3aaBaTb, KOMMPOBaTb, NepeMeLlaTh, NepeMMeHO0BbIBaTb, YAANsTb U apXMBUpoBaTb pansnbl 1
Katanoru

2.8

BnageHne ymMeHnsiMu 1 HaBblkaMun UCMOMNb30BaHUSt MHAOPMALIMOHHBIX U KOMMYHUKALIMOHHbIX
TEXHOMOrnMn Ans noucka, xpaHeHns, obpaboTku 1 nepegayn n aHanmaa pasnuyHbiX BUAOB MHAOPMaLMm

29

YMeHue BbibupaTtb cnocob npeacTaBneHns AaHHbIX B COOTBETCTBUM C NOCTaBEHHOW 3agadqen
(Tabnuubl, cxembl, rpadurkn, agnarpaMmbl) C UICNONb30BAHMEM COOTBETCTBYIOLLMX MPOrPaMMHbIX CPEACTB
00paboTkM AaHHbIX

2.10

YMeHune hopmanmaoBaTb U CTPYKTYpPMpPOBaTb MHGOPMALNIO, UCMOMb3Ys 3NEKTPOHHbIE Tabnuubl 4ns
06paboTkuK, aHann3a u BU3yanusaumm YNCNOBbIX AaHHbIX, B TOM YiCre C BblaeneHvemM gvanasoHa
Tabnuupbl 1 ynopagounsaHMemM (COPTUPOBKOWM) Er0 ANIEMEHTOB; YMEHME NPUMEHSTb B 3NTIEKTPOHHbIX
Tabnuuax dopMyIbl ANA pac4ETOB C NCMNOSIb30BaHMEM BCTPOEHHbLIX PYHKLNIN, aBCONOTHON,
OTHOCUTENBbHON, CMELIaHHON agpecaunn; NCNONb30BaTb ANEKTPOHHbIE Tabnuubl ANS YUCIEHHOMO
MOZEenMpoBaHMA B NPOCTLIX 3a4advax M3 pasHblX NpegMeTHbIX obnacren







NMEPEYEHb 3NIEMEHTOB COOEP>XAHUA, NMPOBEPAEMbIX HA O3 MO MH®OPMATUKE

Kon

MpoBepsieMblli 3NIEMEHT COAepKaHus

LindbpoBas rpamoTHOCTb

1.1

dannbl 1 nanku (katanorun). MpuHuMnel nocTpoeHns dannoBbix cucteM. NonHoe nma anna (nanku). MNyTb K
danny (nanke). PaboTta ¢ dhannamm n katanoramm cpeacTtsamm onepaunoHHON CUCTEMbI: CO34aHue,
KonnpoBaHue, nepemMeLleHne, nepeuMeHoBaHue 1 yaaneHue dannos 1 nanok (katanoros). Tunbl gannos.
Csomnctea hannos. dannosbii MeHegxep. [Nonck dannos cpeacTtsaMmy onepaumoHHON CUCTEMBI

1.2

O6beguHeHne komnbloTepoB B ceTb. CeTb MHTepHeT. Beb-cTpaHuua, Beb-cant. CTpykTypa agpecos Beb-
pecypcoB. bpaysep. Nouckosble cuctemsbl. MNonck MHGHOPMaLMM MO KMOYEBBLIM CI0OBaM U MO N306paKeHUIo.
HocToBepHOCTb MHpopMaumm, nonyyeHHon n3 MHtepHeta. IP-agpeca y3noB. CeTeBoe XpaHeHue AaHHbIX

TeopeTnyeckne OCHOBbI MHGPOPMATUKK

2.1

,D,I/ICerTHOCTb AaHHbIX. Bo3MOXHOCTb onucaHmns HenpepbIBHbIX 00BbEKTOB U npoueccoB C NOMOLLbIO
AOUNCKPETHbIX AaHHbIX.

Cwumeon. Andaeut. MowHocTb andaeuta. [JBonyHbin andasut. KonmyecTBo BCEBO3MOXHbIX CITOB (KO4OBbIX
KoMbuHaumin) omkcmpoBaHHOW ANUHBI B ABOMYHOM andasuTte. NpeobpasoBaHne noboro andasuTa K
ABOMYHOMY. KOnNn4ecTBo pasnnyHbIX CrioB (PMKCUPOBaHHOW ANWHbLI B andasute onpegenéHHON MOLLHOCTH.

KogumpoBaHue cMmMBOMOB O4HOroO andasnTa ¢ NOMOLLbIO KOAOBLIX CIIOB B APYyromM andasuTe, kogoeas
Tabnuua, nekogmpoBaHue. KognposaHue TekcToB. PaBHOMepHbIn koa. HepaBHoMepHbI kod. Kognpoeka
ASCII. BocbMnbuTtHble kogmposku. MNMoHaTtre o koguposkax UNICODE. [JekogmpoBaHue coobLieHunn ¢
NCMonb30BaHNEM PaBHOMEPHOIO U HEpaBHOMEPHOro koAda. VIHpopmaunoHHbIN 06BbEM TEKCTa

2.2

MHdopmMaumnoHHbIi 06bEM OaHHbIX. BUT — MUHMManbHaa eguHULA KonmdecTea MHpopmaumm — 4BOMNYHbIN
pa3psg. EanHmubl namepeHns nHdopmaunoHHoro obbéma gaHHbIX. but, 6anT, kunobanT, merabanT,
rurabant. CKopocTb nepenayn gaHHbIX. EQMHMLBI CKOPOCTU Nnepeaayn AaHHbIX
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KogoupoBaHue ugeTa. LiBeToBble Mogenu. Mogens RGB. MnybuHa kogupoBanus. Manutpa.

PacTpoBoe 1 BekTOpHOE npeactasneHne nsobpaxeHun. MNukcens. OueHka MHPOPMaLUMOHHOTO 00LEMA
rpacnyeckmx AaHHbIX 4Ns pacTPOBOro n3obpaxeHus

24

KO,D,I/IpOBaHVIe 3BYyKa. Pa3pﬂ,D,HOCTb K yacTtoTta 3anucu. Konn4ecteo kaHanoB 3anucu.

OueHKa KonM4eCcTBEHHbIX napamMmeTpoB, CBA3aHHbLIX C npeacrtaBiieHnemM U XxpaHeHnem 3BYKOBbIX cbaﬁnoa

2.5

HenosnumMoHHbIE U NO3ULMOHHbIE cucTEMbI cuncrnieHmns. Andasut. OcHoBaHme. Pa3BépHyTas dopma 3anmcu
yncna. NepeBog B 0ECATUYHYO CUCTEMY YMCES, 3annUcaHHbIX B APYrNMX CUCTEMAX CHUCTIEHMS.

Pumckas cuctema cumcneHus

2.6

[lBonyHas cuctema cumcrneHnd. MNMepesog Lenbix yncen B npegenax ot 0 oo 1024 B 4BONYHYIO CUCTEMY
cumcneHund. BocbmepunyHaga cuctema cuncrieHms. lNepeso Yncern n3 BOCbMEPUYHON CUCTEMbI B ABOUYHYIO U
OECATUYHYI0 cucTeMbl U o6paTHo. LlecTHaguaTtepnyHas cuctema cuncnenus. MNepesog uncen mns
LecTHagUaTepUYHON CUCTEMbI B ABOUYHYIO, BOCbMEPUYHYIO U OECATUYHYO CUCTEMbI M 0BpaTHO.
ApucmeTturyeckune onepauumn B 4BONYHON CUCTEME CHUCTIEHUS

2.7

Jlornyeckue BbickasbiBaHUS. Jlormyeckne 3HayeHUs BbICKasblBaHUN. OneMeHTapHble U COCTaBHble
BblCKa3blBaHWs. Jlornyeckune onepauun: «n» (KOHBbIOHKLMS, NTOTMYECKOEe YMHOXEHME), «UNn» (OU3BIOHKLNS,
riormyeckoe CrioxkeHue), «Hex (normdeckoe otpuuaxue). MNMpuoputeT normdeckmx onepauni. OnpegeneHue
WUCTMHHOCTU COCTaBHOIMO BbICKa3blBaHWS, €CIIM U3BECTHbI 3HA4YEHWUSI UICTUHHOCTUN BXOOALINX B HEMO
areMeHTapHbIX BbICKa3blBaHWN. Jlormyeckme BolpaxkeHus. [pasuna 3anmucu TIorm4yecknx BolpaxkKeHumn.
MocTpoeHne Tabnumy MCTUHHOCTW NOTNYECKNX BblpaXKeHU

2.8

Jlornyeckme anemMeHTbl. 3HaKOMCTBO C JTOrMYEeCKMMM OCHOBaMm KoOMnbloTEPA

2.9

HenpepbiBHbIE M ANCKPETHbIE Moaenu. MMuTaumnoHHble mogenu. Urpoeble mogenu. OueHka afekBaTHOCTH
MoZenu MogenupyemMomy 06bekTy 1 LiensiM MoaenvMpoBaHus

2.10

TabnnyHble mogenu. Tabnuua kak npeacTaBneHne oTHowweHus. basbl gaHHbIX. OT60p B Tabnuue CTpok,
yOOBNETBOPALLMX 3a4aHHOMY YCINOBUIO
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pad. BepwmHa, pebpo, nyTb. OpMeHTMPOBaHHbIE N HEOPUEHTUPOBAaHHbLIE rpadbl. [AnuHa (Bec) pebpa.
BecoBas matpuua rpada. AnuHa nytn mexay BeplumHamu rpada. lNovck onTumansHOro nyTu B rpage.
HauanbHas BepLumHa (MCTOYHMK) U KOHEYHas BEpLUMHA (CTOK) B OpueHTUpoBaHHOM rpadpe. Bruluncnenme
KonmMyecTBa NyTen B HanpaBfeHHOM auuKnnyeckom rpade

2.12

HepeBo. KopeHb, BepnHa (y3en), nuct, pedpo (ayra) oepesa. Boicota gepesa. Nogaepeso. Npumepsi
ncnonb3oBaHuA aepesbeB. [epebop BapuaHTOB C NOMOLLBIO AepeBa

AnroputMbl 1 NporpammmnpoBaHme

3.1

CeovictBa anroputma. Cnocobbl 3anncu anropMtma (CNoBeCHbIN, B Buae 6nok-cxemel, nporpamma).

CocraBneHue anropMTtMoB M NPOrpaMm C UCMOMNb30BaHNEM BETBIIEHUN, LIMKITOB U BCNOMOraTenbHbIX
anropuTMoB Ans ynpaeneHus ucnonHutenem (Pobot, Yepenauwka, YepTEéxHuk n apyrue). BoinonHerne
anropuTMOB BPYYHYIO N Ha KOMMbOTEPE

3.2

Asbik nporpammupoBanus (Python, C++, MNackane, Java, C#, LUkonbHbIN ANrOpUTMUYECKNA A3bIK).
Cuctema nporpammMuMpoBaHuUs: peaakTop TEKCTa NporpaMMm, TPaHCNSTOP, OTNaAuMK.
lMepemeHHasd: Tnn, ums, 3HadeHue. Llenble, BeLLEeCTBEHHbBIE 1 CUMBOJIbHbIE MEPEMEHHbIE.

OnepaTop npunceamBaHu4. Apl/l(bMeTI/NeCKI/Ie BblpaXeHna n nopagokK nx BbIMUCIIEHUA. Onepau,mm C uenbiMun
YMcramu: LENOYNCIIEHHOE AeNneHne, ocTaTok oT AenexHns. BeteneHusi. CocTaBHble ycnoBus (3aI'IVICb
JIOr’M4ecKknx Bblpa)KeHVIVI Ha n3y4aemMoM A3blKe I'IpOI'paMMI/IpOBaHVIFl). HaxoxneHwne MUHMYMa

N MakcMMmyma mns Byx, TPEX 1 YeThblpéXx Yncen. PelleHne KBagpaTHOro ypaBHEHUS, UMEIOLLLETO BeLLeCTBEHHbIE
kKopHu. Linkn ¢ ycnosuem. Anroputm EBknnga gnsa HaxoxgeHus HambonbLiero obLiero genurens aAByx
HaTypanbHbIX Ynicen. PasbueHne 3annucu HaTypanbHOro YmMcna B NO3MLMOHHOW CUCTEME C OCHOBAHMEM,
MEHbLUNM Unu paeHbiM 10, Ha oTAaenbHble uudpbl. Likn ¢ nepemeHHon. ANropuTMbl MPOBEPKN OENMMOCTU
O[IHOTrO Llenoro y1cna Ha apyroe, NpoBepKN HaTyparbHOro Ynicria Ha NpPocToTy

3.3

O6paboTka CUMBOSbHbIX AaHHbIX. CUMBOMbHbIE (CTPOKOBLIE) NepeMeHHble. [ocnmBonbHas 06paboTka CTPOK.
MoacyéT YyacToThl NOSABNEHUS CMMBOJIA B CTPOke. BCTpoeHHble dhyHKUMM Ans o6paboTku CTpok




3.4

OnpefeneHvne BO3MOXHbIX pe3ynbTaToB paboThbl anropuTma npu JaHHOM MHOXECTBE BXOAHbIX AaHHbIX,
onpeaeneHe BO3MOXHbIX BXOAHbIX AaHHbIX, MPUBOAALLMX K AAHHOMY pe3yrnbTaTy

3.5

TabnuyHble BenuumHbl (Maccuebl). OgHomepHble maccuBbl. CocTaBreHMe M OTnagka nporpamMm,
peanuayoLmx TUNoBble anropuTMbl 06paboTkM OOHOMEPHbLIX YNCITOBLIX MACCMBOB, HA OQHOM U3 SI3bIKOB
nporpammmpoBaHus (Python, C++, Nackane, Java, C#, LUkonbHbIN ANropuTMNYEecKnii A3bIK): 3anoriHeHme
4YMCNOBOro MaccmBa CryvyanHbIMN YUcnamm, B COOTBETCTBUM C hopMynon nnm nyTém BBoAa Ymcen,
HaxoXaeHne CyMMbl 3f1IEMEHTOB MacCuBa, NIMHENHbIN NOUCK 3aaHHOro 3HAYeHNss B MaccmBe, NOACHET
3/1EMEHTOB MacCcuBa, YAOBNETBOPSOLWMX 3a4aHHOMY YCITOBUIO, HAXOXAEHNE MUHUMAbHOro
(makcmmanbHoro) anemeHta maccusa. CoptupoBka MaccnBa. O6paboTka NOTOKa AaHHbIX: BblYMCIEHME
KOnM4ecTBa, CyMMbI, CPEAHEr0 apMdPMETUHECKOrO, MUHUMANbHOIO 1 MakCUMaribHOro 3Ha4YeHUs 3NIEMEHTOB
nocnegoBaTenbHOCTU, yOOBNETBOPSOLWMNX 3a4aHHOMY YCIOBUIO

3.6

Ynpaenenue. CurHan. ObpartHasi cBs3b. [onyyeHne curHanoB oT LMdPOBbIX 4AaTYMKOB (HAaNpuMmep, KacaHus,
paccTosiHus, cBeTa, 3ByKa). [MpyMepbl MCNoNb3oBaHWs NpUHLMNA 06paTHOM CBA3M B CMCTEMaXxX ynpaBneHns
TEXHUYECKMMM YCTPOMCTBAMM C MOMOLLIbIO AATYMKOB, B TOM Yncre B poboTOTEXHMKE

MHdopMaLnoHHbIE TEXHOSOUK

4.1

TeKkcToBble OKYMEHTbI M UX CTPYKTYPHbIE arieMeHTbI (CTpaHuua, ab3au, cTpoka, CroBo, CUMBON).

TeKCTOBbIV NPOLECCOP — UHCTPYMEHT CO3AaHus, peaakTMpoBaHusa 1 bopMatupoBaHus TekcToB. [paBuna
Habopa TekcTa. PegaktupoBaHue TekcTta. CeorctBa cumBosoB. Wpud . Tunel wpudTos (pybneHsle, ¢
3aceykamMu, MOHOLUMPUHHbIE). MonyXupHoe n KypcuBHoe HavyepTaHune. CeoricTBa ab3aues: rpaHuLbl,
ab3auHbI OTCTYN, NHTEpBarn, BoipaBHMBaHWe. MapameTpbl cTpaHuubl. CTunesoe oopmMaTUpOBaHUE.
CTpyKkTypupoBaHme nHgopmMaLmm ¢ NOMOLLbIO CNUCKOB M Tabnuy,. MHoroypoBHeBble cnvcku. [lobasneHne
Tabnuuy B TEKCTOBbIE [OKYMEHTbI. BCTaBka n3obpakeHuii B TEKCTOBbIE AOKYMeHTbl. Ob6TekaHne n3obpaxxeHnin
TekcToM. BknioveHne B TEKCTOBbLIN JOKYMEHT gnarpamm, opmMyr, Hymepawmm CTpaHuL, KONOHTUTYIIOB,
CCbINOK U APYrnX 9r1eMEHTOB

4.2

PacTtpoBble pucyHku. Micnonb3oBaHue rpadpmyeckux npuM1MTUBOB.

Onepaunn pegaktnpoBaHus rpadnvecknx o6bLEKTOB, B TOM Yncne undpoBbix doTorpaduin: nameHeHme
pa3mepa, obpeska, NOBOPOT, OTpaxeHue, paboTta ¢ obnacTsamu (BblgeneHne, KoNnMpoBaHWe, 3anvBka LIBETOM),




KOppeKuusi LBeTa, APKOCTU U KOHTpacTHOCTU. BekTopHas rpadmka. CosgaHne BEKTOPHbIX PUCYHKOB
BCTPOEHHbIMW CPEACTBaMM TEKCTOBOIO NpoLeccopa Unm Apyrux nporpamm (npunoxexuin). [JobasneHvne
BEKTOPHbIX PUCYHKOB B JOKYMEHTbI

4.3

MoarotoBka MynbTUMeaUHBLIX Npe3eHTaumi. Cnang. [JobaeneHne Ha cnang Tekcta u usobpaxeHuin. Pabota
C HecKonbkMmMmu crargamu. [lobaesneHne Ha crnang aygmoBuayarnbHbIX AaHHbIX. AHUMaUMS. [Mnepcebinkm

4.4

Tunbl AaHHBIX B s4enKax 3NeKTpoHHoW Tabnuubl. PegaktnpoBaHue u dopmaTtmpoBaHne Tabnuuy,. BcTpoeHHble
YHKLMM AN noMcka MakcMMyma, MMHUMYMa, CyMMbl U cpegHero apudgmeTtundeckoro. CopTMpoBka JaHHbIX B
BblAeNneHHOM aAnanasoHe. [locTpoeHre anarpamm (rMctorpaMmma, Kpyropas aunarpamma, TodedHas
anarpamma). Beibop Tvna gnarpammbl. NpeobpasosaHne doopmyn npu konnposaHun. OTHOCUTENbHAS,
abcontoTHasa u cMellaHHas agpecauus

4.5

YCNOBHbIE BbIMUCIEHUS B 3NEKTPOHHBLIX Tabnuuax. CyMMUpoBaHMe M NOACHET 3HAYEHUIN, OTBEYAOLWMNX
3agaHHoMy ycnouto. O6paboTka 6onblmMx HABOPOB AaHHbIX. YNCNIEHHOE MOAENUPOBAHNE B 3NEKTPOHHbIX
Tabnuuax




YYEBHO-METOAMYECKOE OBECINEYEHME OBPA3OBATEJIBHOIO MNMPOLIECCA

OBASATEJIbHbIE YYEBHbIE MATEPUAJBI AJTA YHYEHUKA

METOONYECKNE MATEPWAIBI ONTA YYUTENA

LNPPOBbLIE OBEPA3OBATEJIbHBIE PECYPCbIl U PECYPCbl CETU UHTEPHET



