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MNOACHUTEJBHAA 3AIINCKA

[Iporpamma no uH@OpMaTHUKE HA YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMH K pe3yjabTaraM OCBOCHHS OCHOBHOU
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a Taxxke denepanbHOi paboyueii mporpaMMbl BOCITUTAHUS.

[Iporpamma o uHpopMatuke 1aéT NpecTaBIeHUe O 1elsIX, 001el cTpaTeruu
00y4eHusi, BOCITUTAHUSI U Pa3BUTHUSI 00ydYalOUXCS CpPEACTBaAMH MH(POpMATUKH Ha
0a30BOM ypOBHE, YyCTaHAaBIMBaeT o00s3aTelbHOE NPEAMETHOE COIEep KaHHe,
NpeayCMaTPpUBACT €ro CTPYKTYPHUPOBAHUE M0 pa3jieliaM U TeMaM.

[Iporpamma o nHpOpPMaATHKE ONpELNIeT KOJTUISCTBEHHbIE U KaUeCTBECHHBIC
XapaKTEePUCTUKU Y4eOHOro Marepuaina JJis KaXJA0ro rojaa U3yueHus, B TOM YUCIE
JUISL COAEP>KATeNbHOTO HAIMOJHEHHUS PA3HOTO BHUAA KOHTPOJIS (MPOMEKYTOUYHOM
aTTeCTaluu oOyuJarommxcs, BCEPOCCUICKUX MIPOBEPOTHBIX pabor,
TrOCY/1apCTBEHHOW WTOTOBOM aTTECTAIIH).

[Iporpamma o uHPpOpMaTUKE SBJISIETCS OCHOBOM JJIs1 COCTABIICHUSI aBTOPCKUX
y4eOHBIX POrpamMM, TEMATUYECKOTO TTAHUPOBAHUS Kypca YUHUTEIIEM.

enssmMu nzyuenust uHGOPMATUKA HA YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHUs
SBJISIIOTCSL:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKH HMH(DOPMATHKH, MOCTIKEHUSM HAYYHO-TEXHHUYECKOTO
nporpecca M OOIIECTBEHHON NpPaKTUKHU, 3a CUYET pa3BUTHUS MpeJCTaBIeHUU 00
uHbOpMallMM KaK O BaKHEUIIIEM CTPATETHUYECKOM pEeCcypce pa3BUTHUSI JIMUHOCTH,
rocyJapcTBa, oOONIECTBA, IMOHUMAaHUSA pPOJU HH(POPMALMOHHBIX MPOLIECCOB,
MHPOPMALIMOHHBIX PECYPCOB M HH(OPMALMOHHBIX TEXHOJIOTUM B YCIOBHUAX
b poBo TpaHCHOPMAIIUU MHOTUX CEp KU3HU COBPEMEHHOTO 00IIEeCTBa;

obecrieueHre YCIIOBHUM, CIOCOOCTBYIOIIUX PAa3BUTHUIO aJTOPUTMHUYECKOTO
MBIIICHUS KaK HEOO0XOAMMOTO YCIOBUS MNPO(ECCHOHAIBHOU JEeATEIbHOCTH B
COBPEMEHHOM HH(OPMALIMOHHOM OOIIECTBE, MPEAINOIATralIlero CrnocoOHOCTb
oOyuaroiierocss pa3OouBaTh CIOXKHBIE 3a7adyd Ha O0oJjiee MPOCThIE I0J3aaa4H,
CpaBHUBATh HOBBIE 337]a4M C 3aJa4aMy, PEIIEHHBIMHU paHee, ONPEAeIsITh Iaru s
JNOCTH)KEHUSI pe3yJibTaTa U TaK Jajiee;

dbopMHUpOBaHHEe M pa3BUTHE KOMICTCHIIMM oOOydaronuxcs B 00JacTu
UCMOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJOTHIA, B TOM YHCIIE
3HaHWM, YMEHHM W HaBBIKOB pabOThl ¢ HHPOpPMAILMEH, MTPOrpaMMHUPOBAHUS,
KOMMYHHUKAllUd B COBPEMEHHBIX MHU(PPOBBIX CpeAax B YCIOBUSAX OOECHEUECHU S
uHGOPMaIMOHHON 0€30MaCHOCTH JIMYHOCTH 00YYaroIerocs;

BOCITMUTAHUE OTBETCTBEHHOTO W M30UPATEIILHOTO OTHOIICHHS K MH(GOPMAIIUU C
y4ETOM MPaBOBBIX M ATUYECKUX aCMEKTOB €€ paclpOCTpPaHEHMs, CTPEMIICHUS K
NpOJOJKEHUI0 oOpa3oBaHuss B o00JacTd HMH(DOPMAIIMOHHBIX TEXHOJOTHHA U



CO3U/IATEIBHON JEeATENbHOCTH C MPUMEHEHHEM CpEACTB HHGOPMAIMOHHBIX
TEXHOJIOTH.

HNudopmaTika B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTb HMH(OPMATHUKM KAK HAYYHOM  JIUCUMIUIMHBL,  HM3y4arolleu
3aKOHOMEPHOCTHU MPOTEKaHHUs M BO3MOKHOCTH aBTOMATU3alMM MH(POPMAIMOHHBIX
IPOIIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE ~ 00JacCTH  NpUMEHEHUs  HMH(OPMATHUKHM,  MpEeXAEe  BCEro
UHQOpPMALMOHHbIE TEXHOJIOTUH, YIPaBIEHUE U COLUAIBbHYIO cdepy;

MEXIUCUMIUIMHAPHBIN ~ XapakTep HWHGOpPMATMKM U HUHGOPMAIMOHHO M
NEeSTEIIbHOCTH.

N3yuenne WHPOPMATUKM  OKa3bIBAET  CYIIECTBEHHOE  BIMSHHE  Ha
dbopMHUpoOBaHWE MHUPOBO33PEHUS OOYUAIOUIErocs, €ro JKU3HEHHYIO MO3UIIHIO,
3aKJIabIBA€T ~ OCHOBBI ~ TOHUMAaHHWS  MPUHIUNOB  (QYHKIMOHUPOBAHUSA U
UCIOJIb30BaHNs MHPOPMALMOHHBIX TEXHOJOTUH Kak HEOOXOAMMOro MHCTPYMEHTAa
OPAaKTHYECKU JII0O0OM JIeATEIbHOCTM W OJHOTO U3 HauboJsiee 3HAYUMBIX
TEXHOJIOTUYECKUX JOCTHKEHU COBPEMEHHOMW LIMBWIM3AMU. MHOTHE NpeaMETHbIE
3HaHUA M CHOCOOBI NI€ATeIbHOCTH, OCBOEHHbIE OOYYalOIIMMHCS TMPU H3YyUYECHUU
MHPOPMATUKH, HAXOJAT MPUMEHEHHE KakK B paMKax 00pa3oBaTelbHOTO IMpoliecca,
TaK ¥ B MHBIX JKU3HEHHBIX CUTYyalUAX, CTAHOBATCS 3HAYUMBIMH 7151 YOPMUPOBAHUS
Ka4eCTB JIUYHOCTH, TO €CTh OPUEHTUPOBAHbI HAa (POPMUPOBAHHUE METANPEIMETHBIX
Y JINYHOCTHBIX PE3yJIbTAaTOB O0yUECHHUS.

OcHoBHbIe 331aun yueOHoTO Tpeamera «MupopmaTikay — chopMupoBarh y
00yJaronmxcsi:

NOHMMAaHUE TMPUHLMIIOB YCTPOWCTBA M (YHKUMOHUPOBAHUS OOBEKTOB
U(PPOBOrO OKPYKEHUs, NPEJCTaBICHUS OO0 UCTOPUU U TEHIECHUMSIX pPa3BUTHUS
uHdopmaTuku nepuojia udpoBoit TpaHchopMaIi COBPEMEHHOTO OOIIECTBA;

3HAHUSA, YMEHHSI M HAaBBIKM TPaMOTHOM MOCTAHOBKH 3a/a4, BO3HHMKAIOUIUX B
NPAKTUYECKON AESATENIbHOCTH, NI UX PEIICHUS C MOMOIIbI0 MHPOPMAIMOHHBIX
TEXHOJIOTUH, YMEHUS U HaBBIKM (POPMaIU30BAHHOTO OINHUCAHHS TOCTaBIEHHBIX
3ajady;

0a30Bble 3HaHUS 00 HMHPOPMAIMOHHOM MOJEIUPOBAHUM, B TOM YHUCIE O
MaTeMaTU4ecKOM MOJEIUPOBAHUY;

3HAHUE OCHOBHBIX AJITOPUTMUYECKHUX CTPYKTYp U yMEHUE NPHUMEHATH 3TH
3HAHUS JJI TOCTPOEHUs aJTOPUTMOB PEIICHUS 3343y MO0 MX MaTeMaTH4YeCKUM
MOJEIISIM;

YMEHHS U HABBIKM COCTABJIEHHMSI MPOCTBIX NPOrpaMM IO MOCTPOCHHOMY
QITOPUTMY Ha OJTHOM M3 SI3bIKOB MPOTPAMMHUPOBAHUS BHICOKOTO YPOBHSI;

YMEHUSI M HaBbIKM 3(QQPEKTUBHOIO HCIHOJIB30BAHUSI OCHOBHBIX THIIOB
NPUKIIATHBIX MporpamMM (MPUI0KeHHUH) 00IIero Ha3HaYeHUs] U UHPOPMAIMOHHBIX



CUCTEM ISl PEIICHUS C UX TOMOIIBIO MPAKTUYECKUX 3aj]lad, BJIaJiecHHe 0a30BBIMU
HOpMaMu WHPOPMAIMOHHON OTUKM U TpaBa, OCHOBaMH HH(POPMAIMOHHOMN
0e301acHOCTH;

YMEHHE TPaMOTHO HHTEPIPETUPOBATH PE3yJbTaThl PEHICHUS NMPAKTHUCCKUX
3aJlad ¢ IOMOIIBI0 HMH(DOPMAIIMOHHBIX TEXHOJIOTUH, IPUMEHATH IOJYUYCHHBIC
pe3yJbTaThl B MPAKTUIECKON JEATCILHOCTH.

[lenn w 3amaun w3ydeHHs HWHPOPMATHUKH HAa yPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus OMPEALINSIIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUs yueOHOTO MpeIMeTa
B BUJIC CIIEYIONIUX YETHIPEX TEMAaTUYECKUX Pa3/eioB:

1udpoBasi TPaMOTHOCTb;

TEOPETHUUECKHE OCHOBBI MH()OPMATHUKH,

JITOPUTMBI ¥ IPOTPAMMHUPOBAHHE;

uHGOPMAIMOHHBIE TEXHOJIOTHH.

Ha wusyuenue undopmarvku Ha 6a30BOM ypoBHEe oTBoautcs 102 uaca: B 7
kimacce — 34 gaca (1 gac B Hegento), B 8 kimacce — 34 yaca (1 yac B Hexeno), B 9
kiacce — 34 gaca (1 gac B Heenmio).



COILEP KXAHUE OBYUYEHUA
7 KIIACC

Hu¢pposas rpaMOTHOCTD

KomnbroTep — yHHBepcaJibHOE YCTPOMCTBO 00padOTKH JAHHBIX

KoMmnbioTep — yHUBEpCAIbHOE BBIUYUCIUTEIBHOE YCTPOICTBO, paboTaroliee no
nporpamMMme. TuIbl KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOEHHBIE
KOMIIBIOTEPHI, CYNIEPKOMITbIOTEPhl. MOOUIbHBIE YCTPONUCTBA.

OcCHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX Ha3zHadueHue. IIpoueccop.
OneparuBHass # JOJTOBPEMEHHAs MaMsATh. YCTPOMCTBA BBOJAa M BBIBOJA.
CeHCOpHBIII BBOJ, AaTYUKA MOOWIBHBIX YCTPOWCTB, CPEACTBA OMOMETPHUYECKO M

ay TeHTU(UKAIIH.

HcTopus pa3BUTUsl KOMIIBIOTEPOB U IPOrpaMMHOro obecrneuenus. [lokonenus
KOMIIbIOTEPOB. CoBpemeHHbIE TEHACHINH pa3BUTHA KOMIIBIOTEPOB.
CynepKoMIIbIOTEPHI.

[TapannenbHble BHIYUCIICHHUS.

[lepconanbHblii KOMIbOTEp. [Iponeccop u ero xapakTEpUCTHKU (TaKTOBas
4acToTa, pa3psaaHocTh). OmneparuBHass naMATb. JlOoJroBpeMeHHass MaMATh.
VYcerpoiictBa BBoAa U BbiBOJIa. OOBEM XpaHUMBIX JTaHHBIX (OMEpaTHBHAA MaMATh
KOMIbIOTEPA, )KECTKUI U TBEPAOTEIbHBIN JUCK, MOCTOSHHASA MaMsTh cMapThoHa) U
CKOpPOCTb JOCTYIA JJIsl PA3JIMYHBIX BUAOB HOCUTEIIEH.

TexHuka 0€30MaCHOCTH U MpaBWia pabOThl HA KOMITBIOTEPE.

IIporpammbl 4 1aHHBbIE

[IporpammHoe obOecneuenne kommbioTepa. IlpuknaaHoe mporpammHoe
obecrieueHue. CucremHoe IIPOTPAMMHOE obecrnieueHue. Cucrembl
nporpammupoBanusi. [lpaBoBasi oxpaHa mnporpamMM U JaHHbIX. becruiaTHeie U
yCIOBHO-0ecmiaTHele nporpamMmmbl. CBOOOAHOE MpOorpaMMHOE oOecreyeHue.

@aiinbl ¥ manku (katanoru). [IpuHIUNBI TOCTpOoeHUs: (halIOBBIX CHCTEM.
[Tonnoe ums aiina (manku). Ilyte k ¢aitny (mamnke). Paborta c daitmamu u
KAaTaJIOTaMH CPEJICTBAMH OINEPALMOHHOW CHCTEMBI: CO3JaHUE, KOIMPOBAHHUE,
nepeMelieHue, nepeuMeHoBaHle U yjaneHue (aitioB u manok (karasoron). THUIBI
daiinoB. CpoiictBa (aitioB. XapakTepHble pa3Mepbl (QailiioB pa3IUYHBIX THUIIOB
(cTpaHuIla TEKCTa, dJEKTpOHHas KHUra, (poTtorpadus, 3anmuch MECHU, BUIACOKIIMHII,
MOJITHOMETPKHBIN  (QuiibM). ApxuBanus AaHHbIX. Mcmonap3oBaHue Mporpamm-
apxuBaropoB. DaiinoBeiii Menemxkep. [louck ainoB cpeacTBamMu onepanvoOHHO U
CUCTEMBIL.

KomnproTrepHbsie BUPYCHl U APYTHE BPEAOHOCHBIE NporpaMmmbl. IIporpammsl
JUIS1 3aIIUTHI OT BUPYCOB.

KomnbrorepHsie ceTu



O0benuHeHne KomIbiOTepoB B ceTh. Cerh MuTepHer. BeO-cTpanuna, BeO-
caiitr. CTpykTypa azapecoB BebO-pecypcoB. bpaysep. [louckoBbie cuctrembl. [louck
uHbOpMAllMM TIO KJIIOUEBBIM CJIOBAaM W 10 H300pakeHuto. JoCTOBEpPHOCTH
uHbopMaluu, oJiydeHHou u3 MuTepHera.

CoBpeMeHHbIE CepBHUCHI MHTEPHET-KOMMYHUKAIIUH.

CereBoil 3THKeT, 0a30Bble HOpMBI MHGOPMAIIMOHHON JTHUKMA W TpaBa IMpHU
pabote B Mutepuere. Ctparerun 6e3omacHOro noBeneHus B HTepHeTe.

Teopernueckue 0cHOBBI HHGOPMATUKH

HNudopmanus u nHPOPMALMOHHBIE MPOUECCHI

Nudopmartiuist — 01HO U3 OCHOBHBIX MOHSTUN COBPEMEHHOU HAYKH.

Nudopmanust kak cBeeHuUs, MpeaHa3HAYCHHbBIE ISl BOCIIPUATHS YETOBEKOM,
U uHbopmamMs KaKk  JaHHbIE, KOTOpPbIE MOTYyT OBITh  00pabOTaHbI
ABTOMAaTU3UPOBAHHON CUCTEMOM.

JIUCKpETHOCTh JTaHHBIX. BO3MOXKHOCTh ONMUCAHUSI HEMPEPHIBHBIX OOBEKTOB U
IPOIIECCOB C TOMOIIBIO TUCKPETHBIX JaHHbIX.

NHdopmanioHHble MpOLECChl — TNPOLIECChl, CBA3aHHBIE C XPAHEHUEM,
npeoOpa3oBaHUEM U Mepelayeii TaHHBIX.

IIpeacraBienue uHpopmanumn

CumBon. Aundasur. MomHocts andasura. Pa3HooOpasue S3bIKOB U
andaBuroB. EcrecTBeHHble U (hOpMalibHBIE SI3bIKK. AJIPABUT TEKCTOB Ha PYCCKOM
s3bike. J{Bowunblli andaBur. KoaudecTBO BCEBO3MOXHBIX CIOB (KOJOBBIX
KoMOuHanui) (GUKCUPOBAHHOW IJIMHBI B JBOoWMYHOM andasute. [IpeoOpazoBanue
moboro andasuta K ABomdHOMY. KOIHMYECTBO pasnuYHBIX CIOB (PUKCUPOBAHHOM
JUTUHBI B ali(paBUTE OTNPEICIEHHON MOIITHOCTH.

KonupoBanue CHMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBuTe, KoJoBas TabJIUIA, JEKOIUPOBAHUE.

JIBonunsblii kox. IlpeacraBieHue AaHHBIX B KOMIIBIOTEpE KakK TEKCTOB B
JTBOUYHOM asaBuTe.

Nudopmanrionsslii 00bEM TaHHBIX. BUT — MUHUMAaTbHAS €IUHUIA KOJTUYECTBA
uHbopMalluu — JABOWYHBIA paspsaa. Enununsl usmepenus WHGOPMALKMOHHOTO
00bEéMa gaHHBIX. but, 6anT, kMoOalT, MeradbailT, ruradamT.

CkopocTb nepefauu JaHHbIX. EQUHUIBI CKOPOCTH NEpeadn JaHHbIX.

Koaupoanue texkcroB. PaBHOMepHbIN koA HepaBHOMepHBIN kKoa. KonupoBka
ASCII. Bocsmubutusie koaupoBku. Ilonstue o xomupoBkax UNICODE.
JlexoarpoBaHue cOOOIIEHUH C UCIIOJIb30BAaHMEM PAaBHOMEPHOTO U HEPABHOMEPHOT'O
kosa. MadopmarmonHbiii 006EM TEKCTA.

Hckaxxenue nadopMaluu Opu nepeaaye.

OOuiee mpencraBiieHde O UU(POBOM MPEACTABICHUM ayJdHOBU3YAIbHBIX U
JPYTUX HEMPEPHIBHBIX JIAHHBIX.



KoaupoBanue muBera. IlBetoBeie wmogenu. Moaens RGB. [I'nmy6una
KoaupoBanus. [lanurpa.

PactpoBoe u BekTOopHOE TpencTaBieHue uzoOpaxkenuil. [lukcens. Ornenka
uHGOpPMaMOHHOTO 00bEMa rpadUuecKux JaHHBIX JIJI PAaCTPOBOIO M300paKEHUSI.

KonupoBanue 3Byka. PaspsiqHocts u uactora 3anucu. KoaudyecTBO kaHaoOB
3aIUCH.

OleHKa KOJIMYECTBEHHBIX MapaMETPOB, CBSI3aHHBIX C MPEACTaBICHUEM U
XpaHEHUEM 3BYKOBBIX (haiiioB.

HNudopManmoHHbie TEXHOJIOTHU

TekcToBbIe TOKYMEHTBI

TekcToBblE AOKYMEHTHI U UX CTPYKTYpHBIE AJE€MEHTHI (cTpaHuia, ab3ail,
CTpOKa, CJIOBO, CUMBOJ).

TekcToBBpIM IPOLECCOP — HMHCTPYMEHT CO3/aHMsI, PENAKTUPOBAHMUS U
dbopmarupoBanusi TekctoB. IIpaBuna nHabopa Tekcra. PepgakTtupoBaHue TeKcTa.
CpoiictBa cumBojioB. [pudt. Tunet mpudroB (pyOsieHsie, ¢ 3aceuykaMu,
MoHomMpuHHbIE). [lonmykupHoe U KypcuBHoe Hauepranue. CBoiicTBa ab3alieB:
rpaHulbl, ab3alHBId OTCTYI, UHTEpPBAJ, BbIpaBHMBaHUE. [lapameTpbl cTpaHUIIBI.
CruneBoe ¢popmMaTHpOBAHUE.

CrpykrypupoBanue HHGOpPMAMM C TOMOIIBIO CHHCKOB M TaOJIMII.
MHuoroypoBHeBble ciiuckd. JJoGaBieHne Tabiaul B TEKCTOBbIE JOKYMEHTHI.

BceraBka m300pakeHuil B TEKCTOBbIE JOKYMEHThl. OO0TekaHue M300paxeHuit
TEKCTOM. BKiioueHHe B TEKCTOBBIM JOKyMEHT auarpamm, (Gopmys, HyMepaiuu
CTpaHMII, KOJIOHTUTYJIOB, CChUIOK U APYTUX BJIEMEHTOB.

[TpoBepka npaBonucanus. PaccraHoBka nepeHocoB. 1'010coBOM BBOJI TEKCTA.
OnTnueckoe pacrno3HaBaHue Tekcra. KommbroTepHblii nepeBon. Mcmonb3oBanue
cepBucoB MuTepHeTa 11st 00pabOTKH TEKCTA.

Komnslotrepnasi rpaguka

3HaKOMCTBO ¢ TpadUUYECKUMHU  peAakTopaMu. PacTpoBble  PHUCYHKH.
Ucnonb3zoBanue rpadpuyeckux MPUMHUTHBOB.

Omnepanum peakTUpoBaHus rpaduuecKux 00BHEKTOB, B TOM UHCIe [UPPOBBIX
doTtorpaduii: M3MEHEHHE pa3Mepa, oOpe3ka, IMOBOPOT, OTpaxkeHue, pabdbora c
obnacTsaMu (BbIACJICHUE, KOMUPOBAHWE, 3ajMBKa IIBETOM), KOPPEKIUs IIBETA,
SAPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpelICTBaMU TEKCTOBOTO TpoLEeccopa WIM JAPYIHX HOporpaMm (MPUIIOKEHHH).
Jlo6aBieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTHIL.

MyabTuMeauiiHbIe Mpe3eHTAIUN

[ToaroroBka MyJbTUMEIUUHBIX TIpe3eHTamid. Crnaiin. JloOaBneHue Ha clai
TeKcTa U n3o0paxkenuil. PaboTta ¢ HECKOIBKUMHU ClIaliIaMu.



JloGaBienue Ha ciaij ay IMOBU3yaIbHBIX JTaHHBIX. AHUManuUA. [ UnepcchbuIKy.
8 KVIACC

Teopernueckne 0cHOBBI HH(OPMATUKH

CucremMbl cUHMCICHUS

Hemno3uivoHHele Y MO3ULMOHHBIE  CUCTEMBbI  cuMciieHus.  AudaBur.
OcHoBanue. Pa3sépuyTas popma 3amucu uncna. [lepeBos B 1eCATHUHYIO CUCTEMY
YUCEeJl, 3aITMCAHHBIX B JAPYTUX CHCTEMaX CUUCIICHHUS.

PumMckasi cucrema CUUCIICHHUS.

JlBonuHasi cucrema cuucieHusi. [lepeBon nensix yucen B npenenax ot 0 o
1024 B nBOMYHYIO CUCTEMY CUMCIIEHUA. BocbMepuyHas cHCTEMa CUMCICHUS.
[TepeBos uricen U3 BOCbMEPUYHOM CUCTEMBI B IBOMYHYIO U ICCITUUYHYIO CHCTEMBI U
obpatHo. IllectHagmaTepuynas cucrema cuucieHus. IlepeBony uwcen u3
[IECTHAIIATEPUYHON CUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U JECATUYHYIO
CHUCTEMBI U 00paTHO.

Apudmernueckue onepauyuy B JBOUYHON CUCTEME CUMCIICHUSI.

DJIeMeHTBhI MAaTeMaTHY€eCKO JIOTUKH

Jlornueckue  BbICKasbiBaHUs.  Jlormdyeckue 3HAYEHUS  BBICKA3bIBAHUU.
DneMeHTapHble M COCTaBHbIE BbICKa3bIBaHUS. Jlormueckue omnepamuu: «m»
(KOHBIOHKIIUSA, JIOTUYECKOE YMHOXEHHUE), «WIW» (AUIBIOHKIHS, JOTUYECKOE
CIIOKEHHUE), «He» (Jlormueckoe oTpunanue). [IpuopureT JIOrHuecKux omnepanui.
Ornpeznenenrie UCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHUS, €CJIW U3BECTHbI 3HAUCHUS
UCTUHHOCTU BXOJSIIMX B HEro »3JIEMEHTAPHBIX BbICKa3biBaHWil. Jlormueckue
BbIpakeHus. [lpaBuna 3amucu noruueckux BeIpaxkeHuil. I[locTpoenue Tabiuiy
UCTUHHOCTHU JIOTHYECKUX BBIPAKECHUN.

Jlornueckue 371€MEeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U MPOrPAMMHUPOBAHUE

HcnosiHUuTE M U AJTOPUTMBbI. AJITOPUTMUYECKHE KOHCTPYKIIUH

[lonsatue anroputma. HcmomHuTeNnn ajropuTtMoB. ANTOPUTM KakK IUIaH
yIpaBJIEHUSI UCTIOJTHUTEIIEM.

CpoiictBa anropurma. CriocoObl 3aITUCH aITOpUTMa (CIIOBECHBIH, B BUE OJI0K-
CXEMBI, IpOoTpaMma).

ANTOpUTMHYECKHE KOHCTPYKIMH. KOHCTpyKImMs «ciegoBaHuey. JIMHEHHBIN
anroput™M.  OrpaHUYEeHHOCTh  JIMHEHHBIX  QJTOPUTMOB.  HEBO3MOXHOCTH
NPEIyCMOTPETh 3aBUCHUMOCTH TOCIIEIOBATEILHOCTU BBIMOJIHSAEMBIX JCHCTBUI OT
UCXOJIHBIX JAHHBIX.

KoHcTpyKiusi «BeTBIEHUE»: MOJHAsA U HemnoJsiHas (opmbl. BeimonHenue u
HEBBITMOJHEHUE YCIOBUs (MCTHHHOCTh M JIOKHOCTH BBICKa3biBaHuWs). [IpocTeie u
COCTaBHBIC yCIIOBUSI.



KoHCTpyKIMsl «TOBTOPEHUS»: UKLl C 3aJaHHBIM YHCIOM TMOBTOPEHUH, C
YCJIIOBUEM BBITIOJTHEHHUS, C TIEPEMEHHOU IUKJIA.

Pazpaborka s GopManibHOTO HMCIOJTHUTENS alTOPUTMA, TPHUBOASIIETO K
TpeOyemMomMy pe3yJibTaTy TMpU KOHKPETHBIX MCXOJHBIX JdaHHbIX. Pa3paborka
HECJIOKHBIX QJITOPUTMOB C UCIIOJIb30BAaHUEM LIUKIJIOB U BETBIICHUN JJIsSI YIIPABICHUS
dbopMaIbHBIMU HMCHOJHUTENISIMH, TakuMu Kak PoOort, Yepemamika, YepTExHUK.
BbinosiHeHHe aJIropuTMOB BpPYYHYIO U Ha KomibioTepe. CHHTaKCHYECKUE U
jJoruyeckue omuoku. OTKa3bI.

S3bIKk IporpaMMupOBaHUS

SA3pik mporpammupoBanus (Python, C++, Ilackane, Java, C#, IllkonbHbiit
AnroputMudeckuil S3bIK).

Cucrema mpOTpaMMHPOBAHHS: PENAKTOpP TEKCTa TMPOrpamM, TPaHCISATOD,
OTJIaY UK.

[lepemennasi: Tum, ums, 3HadeHue. llenble, BellleCTBEHHbIE U CHUMBOJIbHBIC
nepeMeHHbIE.

OnepaTop npucBauBaHusl. ApUPMETUUECKUE BBIPAXKEHUS M MOPSAJOK HX
Bburcienus. Onepanuu ¢ LeIbIMU YUCIaMU: LEJI0YUCICHHOE JIeJIEHUE, OCTaTOK OT
JEIEHUSL.

Bernenuss. CocTaBHble YCIOBHS (3alUCh JIOTHUECKUX BBIPAKCHHM Ha
U3y4aeMOM sI3bIKE IporpaMMupoBanust). HaxoxieHne MUHUMyMa U MakCUMyMa U3
JIBYX, TPEX M 4YETBIPEX 4YwHcell. PelleHne KBaaparHOTO YPABHEHHUs, HUMEIOIIETO
BEIIIECTBEHHBIC KOPHHU.

JuanoroBasg oTJaJka MporpaMM: TMOLIArOBOE BBINOJIHEHUE, MPOCMOTP
3HAYEHUHN BEJIWYUH, OTJIAJIOYHBIM BBIBOJ, BEIOOP TOUKU OCTAaHOBA.

[ukn c ycmoBuem. Anroputm EBkimma s HaXoXJIeHUST HAUOOJIBIIETO
o0111ero JenuTeNsl IBYX HaTypalbHBIX uucel. Paz0ueHue 3amucu HaTypajJbHOTO
YHCiaa B MO3UWLMOHHOM CHUCTEME C OCHOBAaHMEM, MEHbIIMM Wiu paBHbIM 10, Ha
OT/eNbHBIC IIU(PHI.

[{uks ¢ mepeMeHHON. AJTOPUTMBI TPOBEPKH ASITUMOCTH OJHOTO 1IEJIOTO YHCIia
Ha Jpyroe, NIPOBEPKU HATYypaIbHOTO YHUCIIa Ha TIPOCTOTY.

OG6paboTka CUMBOJIbHBIX JaHHbIX. CHUMBOJBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
[TocumBosibHas 00paboTka cTpok. [101cYET YacTOThI MOSIBIEHUSI CUMBOJIA B CTPOKE.
Bcerpoennbie GpyHKImu 1715 00pabOTKU CTPOK.

AHaJIM3 aJITOPUTMOB

OmpeneneHne BO3MOXKHBIX PE3YyJbTaTOB PadOThl alIrOpuUTMa MPU JAHHOM
MHOXECTBE BXOJHBIX JaHHBIX, OINPEIEICHHUE BO3MOXHBIX BXOIHBIX JIaHHBIX,
OPUBOASIINX K JAHHOMY PE3yJbTary.

9 KJIACC



HudpoBas rpaMOTHOCTL

I'no6anbHas cerb UHTEepHET U cTpaTeruu 0€30MacHOTO MOBeJAeHUsI B Hei

['mo6anbuas cerb Murepuer. [P-aapeca y3moB. CereBoe XpaHEHHE HAHHBIX.
MeToabl MUHANBUAYATBHOTO U KOJUIEKTUBHOTO pa3MeElleHHUss HOBOM MH(GOpMalUU B
WNurepuere. bonbimine nanHele (MHTEpHET-JaHHbIE, B YAacCTHOCTH JIaHHbBIE
COIMATBHBIX CETEH).

[Tonsitue 00 mHbOpMAIMOHHON O€30MaCHOCTU. YTPO3bl HH(POPMAIMOHHOU
0e30MmacHOCTH MpU paboTe B MIOOATBHON CETH W METOIbI MPOTHBOIACHCTBHS WM.
[IpaBuna Oe3omacHo¥ ayTeHTHU(UKAIMU. 3amura JUYHOM wuHpoOpMmarmu B
Nurepnere. be3zomacHeie crpareruu noseneHus B MHrepuHere. [lpenynpexncHue
BOBJICUCHHUSI B JIECTPYKTUBHbIE U KPUMHUHAIbHBIE (OPMBI CETEBON AaKTUBHOCTH
(xubepOyuHT, GUITUHT U APYTHE GOPMBI).

Pa6ora B HHPOPMALMOHHOM NPOCTPAHCTBE

Buner nestenbHoctu B UHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHUKAIIUOHHBIE
CepBHCHI (TMOYTOBas CiIy>kK0a, BHUIEO-KOH(PEPEHL-CBA3b U JIPyTUE), CIPaBOYHbIE
C1y OBl (KapThl, paCIIUCaHUs U IPYTHUE), IOUCKOBBIE CIY>KOBI, CITY>KObI 0OHOBJICHUS
OporpaMMHOro obOecreueHus U Apyrue cinyxkO0bl. CepBUCH TOCYIapCTBEHHBIX
yciyr. OOnauHble XpaHwiumia JgaHHbIX. CpeacTBa COBMECTHOW pa3padoTKu
NOKyMeHTOB (oHmaiiH-o¢uck). IIporpammuoe oOecnieueHue Kak BeO-CEpBHUC:
OHJIAHOBBIE TEKCTOBBIC U IPapUUECKUE PEIAKTOPHI, CPEibl pa3pabOTKU MPOrpamM.

Teopernueckue 0cHOBbI HH(OPMATUKH

MoaenupoBaHue Kak MeTO/ MO3HAHUSA

Monens. 3anauu, peniaeMbie ¢ TOMOIIbIO MoaenupoBanus. Kiaccupukanun
Mojeneil. MarepuanbHble (HaTypHbIE) U nuHQOpMaIMOHHBIE Mojienu. HerpepriBHbIE
U JauckpeTHele mozenu. MmurtanuonHele moxaenu. Urposeie mozenu. OueHka
aJICKBATHOCTU MOJEIHN MOJACIHUPYEMOMY OOBEKTY U LIEISIM MOJAEIIHP OBAHUSI.

Tabnuunele Moaenu. Tabnuila Kak Npe/ICTaBI€HUE OTHOIICHHUS.

bazbr nmannbix. OTOOp B Tabiuie CTPOK, YIOBJIETBOPSIOMIMX 33JaHHOMY
YCIOBHIO.

I'pad. Bepminna, peGpo, myTb. OpHEHTUPOBAHHBIE M HEOPHUEHTUPOBAHHBIEC
rpadsl. [Inuna (Bec) peOpa. BecoBas wmatpuma rpada. [nuHa myTd Mexay
BepmimHamu rpada. Ilouck onrumanbHOro myTtw B rpade. HauanbHas BepiinHa
(MCTOYHHMK) ¥ KOHEYHasl BepIIMHA (CTOK) B OpUEHTUPOBaHHOM Tpade. Boruncienue
KOJIMYECTBA IyTEeH B HAIPaBJIEHHOM allUKINYECKOM rpade.

Hepeso. Kopens, Bepiuna (y3en), 1ucTt, pedpo (ayra) nepesa. Beicota nepesa.
[Tonnepeso. [Ipumepsl nucnoib3oBanus aepeBbeB. [lepebop BapuaHTOB € MOMOIIBIO
nepeBa.

[TonsiTie MaTeMaTUYECKOW MOJENHU. 3ajladyd, pellaeMble ¢ MOMOIIbIO
MaTeMaTU4YECKOro (KOMIBIOTEPHOTO) MoAenupoBanud. OTanyrue MaTeMaTu4ecKon



MOJIEIM OT HATYPHOM MOJIENIU M OT CJIOBECHOrOo (JIMTEpaTypHOTO) OMNHUCAHUS
00BbeKTA.

Drarbl KOMIBIOTEPHOTO MOJICTIUPOBAHUSA: TOCTAHOBKA 3aJ]a4H, TMOCTPOCHUE
MaTeMaTU4ecKOd MOJIEIH, MpOoTpaMMHas peain3alysi, TeCTUPOBAaHUE, MPOBEICHUE
KOMIBIOTEPHOTO SKCIEPUMEHTA, aHAIU3 €r0 Pe3yJbTaTOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI U IPOrPAMMHUPOBAHUE

Pa3pa0doTka aJropuTMoB U NPpOrpamMm

Pazbuenne 3amaum Ha moazagaun. CocCTaBlIeHHE AJTOPUTMOB U MPOTPAMM C
UCIOJIb30BAHUEM BETBIICHUW, IIMKIOB M BCIIOMOTAaTENbHBIX aJTOPUTMOB JJIsi
yIpaBjieHus: ucnoyinureaeM PoOOT wiaum ApyrumMu UCHOJHUTENSIMHM, TaKUMH Kak
Yepenamika, YepTEXHUK U IPYTUMM.

Tabnuunbie BenuyuHbl (MaccuBbl). OmgHOMEpHBIE MaccuBbl. COCTaBJICHHE U
OTJIaJIKa TIPOTPaMM, PEATU3YIONIUX THIIOBBIE aITOPUTMBI 0OPaOOTKH OTHOMEPHBIX
YHCIOBBIX MAacCHMBOB, Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkoyibHBIH ANTOpUTMUYECKUN S3BIK): 3aM0JIHEHHUE YUCIOBOTO
MaccuBa Clly4yallHbIMM YMCJIaMH, B COOTBETCTBUU € (HOPMYJION WM NMyTEM BBOJA
YHUCeJl, HaXO0XIEHUE CYMMBblI 3J€MEHTOB MAacCHBA, JIMHEHHBIA IMOUCK 3aJaHHOTO
3HAYEHUs] B MAaCCUBE, MOJICUET DIIEMEHTOB MaCCHBa, YIOBJIETBOPSIONINUX 3aJaHHOMY
YCIIOBUIO, HAXO0XXJICHHE MHUHUMAJIBHOTO (MaKCHMAaJbHOTO) OJJIEMEHTa MacCHBa.
CopTupoBKa MaccHBa.

OO6paboTKa MOTOKA JAHHBIX: BBIYUCICHHE KOJIUYECTBA, CYMMBI, CPEIHETO
apu(PpMETUIECKOT0, MHUHUMAIBLHOTO W MaKCUMAaJbHOTO 3HAYCHHS DJICMCHTOB
NOCJIEI0BATENbHOCTH, YIOBJIETBOPSIOLINX 33JaHHOMY yCIIOBHIO.

Yupasienue

VYmupasnenue. Curnan. O6partHas cBsizb. [loslyueHne curHajgioB OT IUGPOBBIX
JAaTYMKOB  (KacaHWs, pacCTOsHMS, CBeTa, 3Byka U Jpyroro). Ilpumepst
UCIOJIb30BaHUS MPUHIIMIIA 0OPATHOM CBA3U B CUCTEMAX yIPaBIEHUS TEXHUUECKUMU
YCTPOMCTBAMU C MOMOIIBIO JATYUKOB, B TOM YUCJIE B POOOTOTEXHUKE.

[IpuMepbl poOOTHU3UPOBAHHBIX CHUCTEM (CHCTEMa YIIPABIICHUS JIBIDKCHUEM B
TPAHCIOPTHOM CHUCTEMe, CBapOYHas JUHHUS aBTO3aBOJA, ABTOMATHU3MPOBAHHOE
yIpaBJjeHUe OTOIJIEHUEM J0Ma, aBTOHOMHAsI CUCTeMa YNPaBJIEHUS TPAHCHOPTHBIM
CPEICTBOM U JAPYTUE CUCTEMBI).

NudopmannoHHbIe TEXHOJIOTUH

JIeKTPOHHBbIE TA0JIMIBI

[TonsiTre 00 >MEKTPOHHBIX Tabnunax. TUIBI JaHHBIX B sYEHKaX 3JIEKTPOHHOU
Tabnuiel. PenaktupoBanue u popmarupoBanue Tadauil. Bctpoenusie GyHKIUU 715
NOMCKAa MaKCUMyMa, MHUHUMYyMa, CYMMbl M CpPEIHEro apu(pmMeTH4ecKoro.
CopTupoBKa JaHHBIX B BblIEJIeHHOM juanazoHe. I[locTtpoenwe aumarpamMmm



(rucrorpaMma, KpyroBas JAMarpaMma, TOYe4Has auarpamma). BeiObop tuma
JUarpamMmmBbil.

[Ipeo6pazoBanue hopmMyd rpu konupoBanuu. OTHOCUTENbHASI, aOCONIOTHAS U
CMelIaHHas aJpecalus.

VYcnoBHBIE BBIYUCIICHHS B AJIEKTPOHHBIX Tabiuiax. CyMMHpPOBaHHUE U MOACUET
3HAUYCHHUM, OTBEUAIOIIMX 3aJaHHOMY YycioBHiO. OOpalboTka OOJBIIUX HAOOPOB
JaHHBIX. YUCIIEHHOE MOJIETUPOBAHNE B DJIEKTPOHHBIX TAOJIHIIAX.

NupopmManmoHHble TEXHOJOTHH B COBPEMEHHOM 00111eCTBE

Ponb nHpOpMAIIMOHHBIX TEXHOJIOTUN B Pa3BUTUU KOHOMUKUA MUPA, CTPAHbI,
perrona. OTKpbITbIE 00pa3oBaTelIbHbIE PECYPCHI

[Ipodeccun, cBa3anubie ¢ UHOOPMATUKON U UHPOPMATMOHHBIMU TEXHOJOTHSIMH:
BeO-M3aifHep,  MPOTrPaMMUCT,  Pa3pabOTYMK  MOOWIBHBIX  MPUIOKEHUH,
TECTUPOBIIUK, APXUTEKTOP MPOTPAMMHOTO 00ECeueH s, CIICUAINCT TI0 aHAIH3Y
JTAHHBIX, CUCTEMHBIN aJMUHUCTPATOP.



IIVIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
HHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3ydenne wHPOpMATUKKM HA YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
HAMNpPAaBJICHO Ha JOCTIKEHHE OOYYaIoIUMHCA JUYHOCTHBIX, METANpPEIMETHBIX U
NPEIMETHBIX PE3YyJbTATOB OCBOEHUS COJIEpKaHUsl yUeOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJibTaThl HMMEIOT HANpaBIIEHHOCTh HA peUIeHUe 3ajad
BOCIIUTAHUS, Pa3BUTUS W COMMATM3AIMUA OOYYarOIIMXCS CpeACTBaMU y4eOHOTO
npeamMera.

B pesynprare usydenuss uHGOpPMATUKM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus y oOyuyaromierocss 0yayT copMuUpoBaHbl CIEAYIONIUE JTUIHOCTHBIC
pe3yJIbTaThl B YACTH:

1) mIaTpUOTHYECKOT0 BOCIIUTAHUSA:

IIEHHOCTHOE OTHOIIEHHE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U
HAYYHOMY HACTEIUI0, MMOHUMAaHUE 3HAYCHHsS] MH(POPMATUKUA KaK HAYKU B KU3HU
COBPEMEHHOTO OOIllecTBa, BIIaJICHUE AOCTOBEpHOW MH(pOpManuend o MepeloBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTIDKEHUSIX B 007acTM HMHPOpMATUKH U
UHGOPMAIMOHHBIX TEXHOJOTHM, 3aWHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX O
M PpoBOii TpaHcHopMalui COBPEMEHHOTO 00IIIEeCTBa;

2) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OpHUEHTALIMs Ha MOPAJbHbBIC IEGHHOCTH U HOPMBI B CUTyaIlUsiX HPaBCTBEHHOTO
BbIOOpa, TOTOBHOCTH OIICHUBATH CBOE MOBEICHUE M MOCTYIIKH, a TAaK)KE TIOBEICHHE
U MOCTYNKU APYTUX JIFOAEH ¢ MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS TIOCIIEJICTBHM TOCTYNKOB, AaKTUBHOE HENPHUITHUE aCOIMAJIbHBIX
MOCTYTIKOB, B TOM uuciie B MIuTepHere;

3) rpa:kAaHCKOr0 BOCIIMTAHUS:

NPEACTABICHUE O COIMANBbHBIX HOPMax U MpPaBWIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJJIEKTUBE, B TOM YHUCJIE B COIIMAJIBHBIX COOOIIECTBAX, COOMIOICHUE
npaBuI 6€30MaCHOCTH, B TOM YHCIIC HABBIKOB 0€30TIaCHOTO MOBEICHUSI B MHTEPHET -
cpene, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM AESITEIbHOCTU MPU BBITOJIHEHUU
y4eOHBIX, TTO3HABATENbHBIX 3a/lad, CO3JaHUM Y4YEOHBIX MPOEKTOB, CTPEMJICHUE K
B3aMMOTIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIECCE ITOW YUeOHOW AEesTENhHOCTH,
TOTOBHOCTh OLIEHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

4) HeHHOCTell HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTL MHUPOBO33PEHUECKUX MPEJCTaBICHU 00 WH(pOpMAaIUH,
UHGOPMALMOHHBIX npoiieccax u MHGOPMALIMOHHBIX TEXHOJIOTUSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH U OOILIECTBEHHOM



NPAKTHKH M COCTaBIAIOMIMX 0a30BYI0 OCHOBY JUIsl HOHUMAaHUSI CYITHOCTH HAy4HOU
KapTUHBI MUpA;

UHTEpeC K OOyYEeHHI0O M TO3HAHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K €aM000Opa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U
ypOBHsI 00y4eHUs B JlajbHEUIIIEM;

OBJIQJICHNE OCHOBHBIMM HABBIKAMHU HCCIEAOBATENbCKOW ACSITENBHOCTH,
YCTaHOBKA HAa OCMBICIICHHE OIbITA, HAONIOIEHUH, IOCTYIIKOB M CTpPEMJICHHE
COBEPIICHCTBOBATh IMYTH JOCTIDKEHUS HHIUBHUIYaTbHOTO U KOJUJIEKTUBHOTO
OJ1aronoyyus;

c(OpMUPOBAHHOCTh HH(OPMALMOHHON KyJIbTYpbl, B TOM YHUCII€ HaBBIKOB
CaMOCTOSITETLHOM pPabOThl C Yy4yE€OHBIMH TEKCTAaMHU, CHOPABOYHOM JHUTEpaTypoi,
pPa3HOOOpa3HBIMU CpEeACTBAMH MH(POPMAIMOHHBIX TEXHOJIOTHHA, a TaKkKe yMEHHs
CaMOCTOSITEILHO ONPEACNATh e CBOEro O00y4eHHs, CTaBUTh U (POPMYJIHUPOBATH
Uit ce0sl HOBBIE 3a/laud B y4ué€0e M TMO3HABATEIbHOU NESITeIbHOCTH, Pa3BUBATH
MOTHUBBI U HHTEPECHI CBOEH MMO3HABATENIbHOU NIEATENbHOCTH;

5) dopMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH XU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO,
yCTaHOBKAa Ha 370pOBbI 00pa3 >KM3HM, B TOM 4YHUCI€ U 3a CYET OCBOCHHUS U
coOmroieHus TpeOOBaHUI 0€30MacHON KCIUTyaTalluu CPeACTB HHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPYy10BOIr0 BOCIIUTAHUS:

UHTEpEC K TMPaKTUYECKOMY H3ydeHHI0 mpodeccuid M Tpyaa B cdepax
npoeCCHOHATTBHOM NeSATeIbHOCTH, CBSI3aHHBIX C uHPOPMATHUKOH,
NporpaMMHUpPOBaHUEM M HMH()POPMAIIMOHHBIMU TEXHOJOTUSIMHU, OCHOBaHHBIMU Ha
JOCTH)KEHUAX HAYKW MH(POPMATUKU U HAYYHO-TEXHUYECKOTO MpoTpecca;

OCO3HAHHBIA  BBIOOP W  TOCTPOEHHE WHAMBHIYyAIbHOW  TPACKTOPUH
00pa30BaHusl U )KMU3HEHHBIX TUIAHOB C yYETOM JIMUHBIX U OOLIECTBEHHBIX UHTEPECOB
U MoTpebHOCTE;

7) 3K0JIOTM4eCKOTr0 BOCIIMTAHUSA:

OCO3HaHUE TI00ATBLHOTO XapakTepa JKOJIOTUYECKUX MpoOJieM U MyTed HX
pelieHusi, B TOM 4YHUCJIE C YYETOM BO3MOXKHOCTEH HMHPOPMAIMOHHBIX H
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) ajanTauuu o0yyarmerocs K U3MEHSIIOUMUMCSH YCJAOBUAM COLMAJIBLHO I
U NPUPOJAHOM Cpenbl:

OCBOCHHE OOYYaIOIIMMUCS COLMATBHOTO OIbITA, OCHOBHBIX COLMAIBHBIX
pOJIeH, COOTBETCTBYIOIIMX BEIyIIEH IEATEIHHOCTH BO3pacTa, HOPM U TPABUI
OOIIIECTBEHHOTO TIOBEICHUS, POPM COLMATbHOM KU3HHU B TpyMMax U cOOOIIEeCTBaX,

B TOM YHCJI€ CyLIECTBYIOIIUX B BUPTYyaJIbHOM IIPOCTPAHCTBE.
METANIPEAMETHBIE PE3YJIbTATDBI



MeramnpeaMeTHble pe3yJbTaThl OCBOEGHUS MPOTpaMMbl 1O HHPOPMATHKE
OTpaXalOT  OBJIAJICHUE  yHHUBEPCATbHBIMH  Y4YE€OHBIMU  JIEHCTBUSIMU  —
II03HABATEIIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISTUBHBIMU.

IMo3HaBaTeIbHbIe YHHBePCAJbHbIE YUeOHbIE AelCTBUS

ba3zoBblie Jornyeckue aeicTBUA:

YMEHUE ONpEeNeNaTh TMOHITHUS, CO37aBaTb O0O0OOIIEHUs, YCTaHABIMBAThb
aHAJIOTUH, KJIacCU(ULIUPOBATh, CAMOCTOATENBHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU
U1l Kilaccu(UKaIMK, YCTaHABJIMBATh MPUYUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH
JIOTUYECKHUE PACCYXKIEHUS, JIeTaTh YMO3aKItOUeHUs (MHIyKTUBHBIC, NEAyKTUBHBIC
U TI0 aHAJIOTUU) U BBIBOJIBL,

YMEHHE CO3/]aBaTh, MPUMEHATh U MPEoOpPa30BbIBATh 3HAKKM U CHUMBOJIBI,
MOJIEU U CXEMBbI JIJI pellIeHrs] YueOHBIX U MO3HABATEIbHBIX 337ad4;

CaMOCTOSITeILHO BBIOMPATH CIOCO0 pemieHus y4eOHOU 3amadyu (CpaBHUBATH
HECKOJIBKO BapHAaHTOB pEIIeHMs], BbIOUpaTh HamOoJiee MNOAXOIAIIMA C Y4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTe/ibcKue JAeiCTBUS:

dbopMyaupoBaTh BOMPOCH], (UKCHPYIOIIUE pa3pblB MEXIYy pEAIbHbIM U
KenaTelIbHbIM COCTOSIHUEM CUTYyalluH, 00OBEKTa, U CAMOCTOSITEIbHO yCTaHABIUBATD
HCKOMOE U JIaHHOE;

OIICHMBATh HA NMPUMEHHUMOCTb U JIOCTOBEPHOCTH MH(OPMAIIUIO, TIOJIYUYCHHYIO
B XOJI€ UCCIIEIOBAHNUS,

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIEe pa3BUTHE MPOIIECCOB, COOBITUN U
UX TOCIEACTBUSA B aHAJIOTUYHBIX WIM CXOJHBIX CUTYallUAX, a TAKXKE BbIABUTATH
NPEANnoa0kKeHUsI 00 UX Pa3BUTUU B HOBBIX YCIOBUAX U KOHTEKCTAX.

Pa6ora c ungopmanmeii:

BBISBIISATh JAeUIUT HHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX [JIs PEIICHUS
IOCTaBJICHHOMN 3a/1a4H,

NPUMEHSTh Pa3JIMUHble METOJbl, HHCTPYMEHTBI M 3alpoChl MpPHU MOUCKE U
oTOOpe MHpOpPMAIUMU WU JAHHBIX U3 HCTOYHUKOB C YYETOM MPEII0KEHHOMN
y4eOHOM 3a/1auM M 3aJaHHBIX KPUTEPUCB;

BBIOMpATh, AaHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh M HUHTEPIPETUPOBATH
uHGOPMALIMIO PA3IUYHBIX BUIOB U (hOPM MPECTABICHUS;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMaIbHYIO  (OpPMY  TMpeICTaBICHUS
uHpOpPMallMl U WUIIOCTPUPOBATh pEIIaeMble 33aJa4yd HECIOXHBIMH CXEMaMH,
auarpaMMamu, UHOM rpaukoi U X KOMOUHAIUSIMU;

OIICHMBATh HANEKHOCTh HH(OpMAIMKM 1O KPUTEPHUSIM, MPEII0KEHHBIM
y4UTEJIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITEIIHHO;

3¢ (PeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh UH(POPMAIHIO.



KoMMyHHKATHUBHbIE YHUBEpPCAJIbHbIE YueOHbIE /1eiicTBUSA

OO0menue:

COTIOCTABJISITh CBOM CYXKJICHUSI C CYXKJACHHUSIMU JIPYTHX YYACTHUKOB JUAJIOTA,
00HAPYyKUBATh Pa3IMUKUE U CXOACTBO MO3UITUH;

MyOJIUYHO MPECTABIATh PE3yJAbTaThl BHITOJHEHHOTO OIbITa (IKCIIEpUMEHTA,
UCCJIEIOBAHMSI, TIPOCKTA);

CaMOCTOSITEILHO BBIOMpaTh (OpMaT BBICTYIUIEHHS C Yy4ETOM 3ajad
npe3eHTallM U OCOOCHHOCTEH ayJAUTOPUM U B COOTBETCTBHUHM C HHUM COCTAaBIATH
YCTHBIE U MUCHbMEHHBIE TEKCThI C UCIOJIb30BAHUEM WJLTIOCTPATUBHBIX MaTEPUAIIOB.

CoBMecTHasl 1eATEJIbHOCTb (COTPYAHMYECTBO):

MOHUMATh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYATbHOU
paboThl MPHU PEIICHUH KOHKPETHOW NpOoOJEeMBbl, B TOM 4YHCJIE MPU CO3JaHUU
UH(POPMAIMOHHOTO MPOIYKTa;

MPUHUMATH 11€JIb COBMECTHOM MH(POPMAIMOHHOW JESITEIHLHOCTH IO cOopy,
obpaboTke, mepenade, Qopmanuzanuu HHPOPMAIMHA, KOJUIEKTUBHO CTPOUTH
JNEUCTBUS MO €€ JOCTHMKEHHUIO: pacIpeieisiaTh PO, JOTOBAPUBATHCS, OOCYKIATh
MIPOIIECC U PE3yIbTAT COBMECTHOU PabOTHI;

BBHITIOJIHATH CBOKO 4acTh paboThl ¢ uHpoOpMalnuedn win UHPOPMAIMOHHBIM
NPOJYKTOM, JOCTHrasi KauyeCTBEHHOTO pe3yJibTaTa MO CBOEMY HAINpaBJICHUIO U
KOOPJIMHUPYSI CBOU JICUCTBUS C APYTUMH YJI€HAMH KOMAaH/IbI;

OIIEHUBATh Kauye€CTBO CBOETO BKJIajaa B 00K MHGOPMAITMOHHBIA MPOIYKT IO
KPUTEPUSIM, CAMOCTOSITETLHO C(HOPMYITUPOBAHHBIM YYACTHUKAMHU B3aMMOJICHCTBHS;

CpaBHMBAThb pE3yJbTAaThl C MCXOJHOW 3aJauye M BKJIAJ KaXJOTO 4YJEeHa
KOMaHAbl B JOCTIDKCHHE pPE3yJbTaTOB, pa3AciiaTh c(]epy OTBETCTBEHHOCTH U
MIPOSIBISATh TOTOBHOCTH K IIPEAOCTABICHUIO OTUETA Mepe]l TPYIIIOH.

PerynsiTuBHbIEe YHUBepcaJbHble yueOHbIE AeiCTBUS

Camoopranusanusi:

BBISBIISITh B JKM3HEHHBIX M Y4Y€OHBIX CHTyalUsX HpoOJeMbl, Tpedyrouue
pelieHust;

OPUCHTHPOBATHCS B PAJIMUHBIX MMOJAXO0JaX K TPHHATHIO PEIICHUM
(MHOUBUAYaTbHOE MPUHITHE PEIICHUH, IPUHATHE PEIICHUI B TPYIIIE);

CaMOCTOSITETLHO COCTaBIATh AJTOPUTM pEIIEHUs 3a1ayd (WIM €ro 4acTh),
BBIOMpATH CMOCOO pelieHus yueOHOU 3amauu ¢ y4ETOM HUMEIOIINXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEW, apryMEHTHPOBATh TMpEAJIaraéMble  BapUAHTHI
pELICHUM;

COCTaBJISITh IUIaH JIeWCTBUU (IUJIaH peaju3allid HaMEUEHHOTO ajropuTMa
pelieHus ), KOppEeKTUPOBATH MPETIOKEHHBIN aITOPUTM C YIETOM MOJTYUEHUS HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;



nenath BBIOOP B YCIOBHUAX MPOTUBOpPEYMBOM wuHpOpMammu u Oparth
OTBETCTBEHHOCTh 3a pPEIICHUE.

CamoxkoHTpPOJIb (pediiexcusn):

BJIQJIETh CIIOCOOAMU CaMOKOHTPOJIsI, CAMOMOTHBAIIMH U pe(IIECKCUU;

JlaBaTh OLICHKY CUTYAallUW W Mpejiarath IiaH e€ U3MEHEHUs;

YUYUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh
Opy peleHud Y4yeOHOM 3ajauM, aJanTHpPOBAaTh pEHICHHE K MEHSIOMIUMCS
00CTOSITEILCTBAM;

OOBSICHATh  MPUYUHBI  JOCTIDKEHUS  (HEJAOCTIDKEHUs)  pe3yJIbTaToB
UHGOPMALMOHHON AESATENbHOCTH, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OMBITY, YMETh
HaXOJIUTh MO3UTUBHOE B MPOU3OIIEAIICH CUTYalUH;

BHOCUTh KOPPEKTHBBI B JCSATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
W3MCHHBIIIMXCS CUTYallld, YCTAHOBIICHHBIX OIMUOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yJibTaTa LIeJU U YCIOBUSM.

IMOUUOHAIbHbIN UHTEJIEKT:

CTaBUThH ce0sl Ha MECTO APYroro 4ejioBeKa, NOHMMAaTh MOTHUBBI U HAMEPEHUS
JIpYTOToO.

IlpunsiTue cebst M APyrux:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJHUPOBATH BCE BOKPYT JAKE B YCIOBHSIX
OTKPBITOTO JI0CTYyTA K JIFOOBIM 00BEMaM HHPOPMAIUH.

HNPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 7 Kkijacce y oOyuaromerocs OyayT chOpMHUpPOBaHBI
CJIEIyIOLIUE YMEHUS:

TOSICHSITh Ha MIPUMEPaX CMBICIT MOHITHIH «HHDOpMAIUs», «MHHOPMAITIOHHBIH
nporiecc», «o0paboTka uMHPOpMaIMW», «XpaHeHHE HHPopMaUM», «Iepeaada
uHpOpMAITUNY;

KOAUPOBAaTh M JIEKOJUPOBATh COOOIIEHHS 1O 3aJaHHBIM IpaBUIIaM,
JIEMOHCTPUPOBATh MOHUMAHUE OCHOBHBIX MPHUHITUIIOB KOIUPOBaHUS WH(MOPMAIUU
pa3IUYHON MPUPOABI (TEKCTOBOMU, rpadUuecKoi, ayuo);

CpaBHHMBATh JIMHBI COOOIICHWH, 3aMHMCaHHBIX B PAa3IMYHBIX andaBUTax,
OTIEpUPOBATh EIUHUIIAMH H3MEPEeHUsT WHPOPMAIMOHHOTO 00BEMa M CKOPOCTH
nepenavy JaHHbIX;

OIICHMBATh W CPaBHUBATh pa3Mepbl TEKCTOBBIX, TIpapUUYECKUX, 3BYKOBBIX
¢aitnoB u Bugeodaiinos;

NPHUBOJIUTh TIPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS U Tepenadu
UH(POpMAINHU, CPAaBHUBATH X KOJUYCCTBEHHBIC XapaKTEPHUCTUKY;

BBIJICISATh OCHOBHBIC 3Tallbl B UCTOPUU W TOHUMATh TCHICHIIMH Pa3BUTHUS
KOMITBIOTEPOB U POTPAMMHOTO 00ecTeyeHus;



NOJIy4aTh ¥ UCMOJIb30BaTh MHPOPMALIMIO O XapaKTEPUCTHKAX MEPCOHATBHOTO
KOMIIBIOTEpAa W €r0 OCHOBHBIX 3JIEMEHTax (MpOoIeccop, ONepaTHBHAS IaMATh,
JI0JITOBPEMEHHAs IaMATh, YCTPOCTBA BBOa-BbIBO/IA);

COOTHOCUTh XapaKTEPUCTHKH KOMIIbIOTEpPA C 3ajauaMu, PElIacMbIMU C €ro
HOMOILIBIO;

OPUEHTUPOBATHCA B HUEPAPXUYECKOM CTPYKType (HailJIoBON CHUCTEMBI
(3amuceiBaTh moOJIHOE uMA (aitna (kartaymora), myTh K (aitny (karajiory) 1o
UMEIOIIEeMYCsl ONMCaHUI0 (alIOBOM CTPYKTYpbl HEKOTOPOro HMHGOPMAIMOHHOTO
HOCHTEJIA);

pabotath ¢ (ailIOBOM  CUCTEMON MEPCOHATBHOTO  KOMIbIOTEPA C
UCMOJIb30BaHUEM TrpaduiyecKkoro uHrepdeica, a UMEHHO: CO3/1aBaTh, KOMUPOBATh,
nepeMeniarh, NePEUMEHOBBIBATh, YAAISATh U apXUBUPOBaTh (ailibl W KaTajaoTH,
UCIIOJIB30BaTh AHTUBUPYCHYIO MPOTPAMMY;

MPEACTABIIATh PE3YJIbTAThl CBOCH JEATETbHOCTU B BUJE CTPYKTYPHUPOBAHHBIX
WLITIOCTPUPOBAHHBIX JOKYMEHTOB, MYJbTUMEIUMHBIX MMPE3CHTALINH;

uckatb uHpopmanuio B MIHTEpHETE (B TOM YHUCIE, MO KIOUEBBIM CIOBaM, IO
U300pKEHHIO), KPUTUYECKH OTHOCHUTHCS K HaljeHHOW WHGOpMAaIMH, OCO3HaBas
OMACHOCTb JUJI JIMYHOCTH W OOIIECTBAa pacHpOCTPaHEHUs BPEIOHOCHOM
UHPOpMAIIMHU, B TOM YHCIE IKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

IOHUMATh CTPYKTYpPY aApECOB BEO-pECYpPCOB;

UCMOJIb30BaTh COBPEMEHHBIE CEPBUCHI UHTEPHET-KOMMYHUKAIIHA;

coOmtoiaTh TpeOOBaHUS 0€30MacHON JKCIUTyaTallid TEXHHUYECKUX CPENICTB
UHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA, COOJI0JaTh CETEBOM
ATUKET, 0a30Bble HOPMBI HMH(DOpPMAIMOHHOW ASTUKM W TpaBa IMpu paboTe ¢
NPWIOKEHUSIMU Ha JIIOOBIX yCcTpoicTBax u B MHTepHeTe, BhIOUpaTh Oe30rmacHbIe
CTpaTeruu MOBEJICHUS B CETH;

OPUMEHSATh METOJbl MNPO(PUIAKTUKKA HEraTUBHOTO  BIUSHHUS ~ CPENCTB
UHGOPMAIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI Ha 3J0POBbE MOJIb30BATES.

K xonmy oOyuenuss B 8 kiaacce y oOyuaromierocss OyayT chHOpMHpPOBAHBI
CIEAYyIOIINE YMEHHUS:

MOSICHSITh HA MPUMEpPaX Pa3TUIUSI MEXAY MO3UITMOHHBIMU U HEMO3UIIMOHHBIM U
CHCTEMaMM CUYHCIICHHUS

3alMChIBaTh W CpaBHUBaATh Iejble yuciaa or 0 mo 1024 B paziumdHbIX
MO3UIIMOHHBIX CHCTEMax CYHCICHUS (C OCHOBaHMSAMH 2, 8, 16), BBIIOJHSTH
apudMeTHIecKre oTepaluy HajJ HUMH,

pacKpbhIBaTh CMBIC] TOHSATHUN «BBICKA3bIBAHHE», <JIOTUYECKAs OTepalus,
«JIOTHUYECKOE BBIPAKECHUEY;

3aMUChIBaTh JIOTUYECKHE BBIPAKEHUS C MCIOJB30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM W OTPHUIIAHMS, OMPEACIATh HUCTUHHOCTH JIOTHYECKUX BBIPAKEHUM,



€CIIM M3BECTHHI 3HAUYCHHUS WCTUHHOCTH BXOJSIIUX B HETO TNEPEMEHHBIX, CTPOUTH
TaOJIUIBl UCTUHHOCTH JIJIsI JIOTHUECKUX BBIPAXKEHUIA,

pPacKpbIBaTh CMBICT TOHSITHUH «HUCIOJHUTEIbY, «AJITOPUTM», (IIPOTPAMMAY,
NOHUMAsT PA3HUIy MEXIY YHOTpeOJIEeHUEM ITUX TEPMUHOB B OOBIICHHOW pPEYH U B
uHpOpPMATHUKE;

ONMCHIBATH AITOPUTM PELIEHUS 33[a4u pa3indHbIMU CIIOCOOaMHM, B TOM YHCIIE
B BHJI€ OJIOK-CXEMBEI,

COCTAaBJISITh, BHITIOJHATH BPYUHYIO U HA KOMITBIOTEPE HECIIOKHBIE aITOPUTM bl
C UCTIOJIb30BAHUEM BETBJICHUMN U ITUKJIOB ISl YIPABJICHUS UCTIOTHUTEISIMH, TAKUM U
kak Po6oT, Uepemaiika, YepTéxHUK;

UCMOJIb30BaTh KOHCTAHTbl W TEPEMEHHBIE PAa3IUYHbIX THUIOB (YUCIIOBBIX,
JIOTUYECKHUX, CUMBOJIBHBIX), @ TAK)KE COJACPIKAIINE MX BBIPAKEHUS, UCIOJIH30BaTh
oTiepaTrop MPUCBAWBAHUSA,

UCMOJIb30BaTh MPH pazpaboTKe MporpaMM JIOTHUECKUE 3HAUYCHUS, OTIEpallii U
BBIPQKEHUSI C HUMU;

aHAJIM3UPOBATh MPEAJIOKEHHBIE AITOPUTMBL, B TOM YHCJIE ONPENEIATh, KaK1e
pe3yJbTaThl BO3MOKHBI IIPU 33JaAHHOM MHOKECTBE MCXOJHBIX 3HAYEHUMU;

co3aBaTb M OTJXWBaThb MPOTPaMMbl Ha  OJHOM W3  SI3BIKOB
nporpammupoBanust  (Python, C++, Ilackanb, Java, C#, IlIkonbHbIH
AnroputMudeckuil fI3bIK), pealn3yIONIUEe HECIOKHBIE AITOPUTMBI O00pabOTKU
YUCJIOBBIX JAHHBIX C WCIOJIb30BAaHUEM IMKJIOB U BETBJICHUH, B TOM 4YHCIE
peanu3yomue MpoBEPKy AETUMOCTH OJHOTO IIEIOTO YHCIa Ha JAPYroe, MpoBEPKY
HATYpaJbHOTO YKCIIa Ha MMPOCTOTY, BhIAEIEHUS HU(P U3 HATYPaJIbHOIO YHCTA.

K xoniry oOyuenus B 9 kjacce y oOyuaromerocs OyayT chOpMHUPOBaHBI
CIEAYIOIINE YMEHHUS:

pa3OuBaTh 3a7a4dl Ha T0J133/1a4M, COCTaBIISITh, BBINOJHSATH BPYYHYIO U Ha
KOMIIbIOTEPE HECJIOKHBIE AJITOPUTMBI C HCIOJIb30BAHUEM BETBIICHHUN, IHMKIOB U
BCIIOMOTATENIbHBIX AJTOPUTMOB [JI YNPaBJICHUS HCIHOJHUTEISIMHU, TaKUMH Kak
Po6ot, Uepenarmka, YepTEKHIK;

COCTaBJISITh U OTJIAXKUBATH MPOTPaAMMBbl, PEaTU3YIOLIUE TUIIOBBIC AJTOPUTMbI
00pabOTKM YHCIOBBIX TIOCIEIOBATEIbHOCTEH WJIM OJHOMEPHBIX UHCIOBBIX
MAacCHBOB (MIOUCK MAaKCUMYMOB, MUHUMYMOB, CYMMBbI WM KOJIMYECTBA AJIEMEHTOB C
3aJJaHHBIMM CBOMCTBAMH) Ha OJHOM U3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackansw, Java, C#, IlIkonbHBIM ANTOpUTMUYECKUN S3BIK);

PACKpBIBaTh CMBICI TOHATHA «MOJEIb», «MOJEIUPOBAHUEY», OIPEHACIATH
BUJIbI MOJIEJIEH, OIIGHWBATh aJEKBATHOCTh MOJIEIU MOJIETUPYEMOMY OOBEKTY U
LEJSIM MOJIEIMPOBAHUS;

UCMOJIb30BaTh TIpadbl W JEpeBbs JIsi MOJEIUPOBAHUS CHCTEM CETEBOU U
UEPApXUUYECKOU CTPYKTYPBI, HAXOUTh KpaTdyaliuii myTh B rpade;



BBIOMpATH CrOCOO MPEJCTaBICHUS JAaHHBIX B COOTBETCTBUU C MOCTABJICHHOU
3amauedl  (TaOnuIpBL, CXEeMbl, TpaduKku, OUarpaMMbl) C  HUCHOJIb30BaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB 00PaOOTKU JaHHBIX;

UCMOJIb30BaTh  DJIEKTPOHHbIE TaOmuibl st  00pabOTKM, aHamu3za W
BU3YyaJIM3allM YMCIOBBIX JaHHBIX, B TOM YHUCIIE C BBIICJICHUEM JAuarna3oHa TaOaullbl
U yIIOpsIIOUYUBAHUEM (COPTUPOBKOI) €r0 AJIEMEHTOB;

CO3/1aBaTh U NMPUMEHATH B 3JIEKTPOHHBIX TaOIHUIAX (OPMYJIbI 1Sl pacu€TOB €
UCMOJIb30BAHUEM BCTPOCHHBIX apudmMernueckux GyHKIUNA (CyMMHUpPOBaHUE U
NoICU€T 3HAUYCHUHN, OTBEUAIOIINX 33/ITAHHOMY YCIIOBHIO, Cpe/iHEee apudmMeTuieckoe,
MOUCK MaKCUMaJIbHOTO U MUHUMAJIbHOTO 3HAUYEeHHUSI ), A0COJIFOTHOM, OTHOCUTENIBHOM,
CMEIIIaHHOW aJpecaluu;

UCTIOJI30BaTh JJICKTPOHHBIC TAOJUIBI JJI YUCICHHOTO MOJCIHPOBAHUS B
MPOCTHIX 3aJ1auax W3 Pa3HbIX MPEAMETHBIX 00JIaCTei;

UCMOJIb30BaTh ~ COBPEMEHHBIE  HHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHUKAIMOHHBIE ~ CEPBUCHI, OOJIaYyHblE XpaHWIMINA JAaHHBIX, OHJIANH-
nporpaMMbl (TEKCTOBbIE M Tpaduueckue peaakToOpbl, Cpeabl pa3padOTKH)) B
y4e0HOM 1 MMOBCETHEBHOM JEATEIbHOCTH;

OPUBOAUTH TPUMEPHI HUCHOJIB30BAaHUS TE€OMH(POPMAIMOHHBIX  CEPBUCOB,
CEpPBUCOB TOCYJApCTBEHHBIX YCIyT, 0Opa3oBaTelbHBIX cepBUCOB HMHTepHeTa B
y4e0HOM 1 MTOBCETHEBHOMN JEATEIbHOCTH;

UCIOJIb30BaTh PA3IMYHBIE CPE/ICTBA 3AIUTHI OT BPEJOHOCHOTO MPOTPAMMHOTO
obecreueHus, 3alMIaTh MepCOHATHHY 0 HHPOPMAIUIO OT HECAHKIIMOHUPOBAHHOTO
JOCTYyNa U €ro MOCJIEICTBUM (pa3riaumieHus, NOJAMEHBL, yTPaThl JaHHBIX) C YUYETOM
OCHOBHBIX  TEXHOJOTMYECKUX M  COIMAJIbHO-TICUXOJOTHUYECKHX  acClEeKTOB
UCMOJIb30BaHUa ceTu HHrepHeT (ceTeBas aHOHUMHOCTh, LU(pPOBOH cren,
ayTEHTUYHOCTh CyOBEKTOB U PECYPCOB, OMACHOCTh BPEAOHOCHOIO KO/1a);

pacro3HaBaTh MOMBITKKA U MPEAYNPEKIaTh BOBJIEUEHUE CEOsl U OKPY KAIOIINX
B JICCTPYKTUBHbIE U KPUMHUHAIbHBIE (POPMBI CETEBOW aKTUBHOCTU (B TOM YHUCIIE
KUOepOyITHHT, (DUIITUHT).



TEMATHYECKOE IINTAHUPOBAHHUE

v

7 KJIACC
HaunmenoBanue
No KonnuectBo OcHOBHBIE BUIBI A€ATEIHLHOCTH
pa3aeIoB U TEM [IporpamMmmHoe coepxkaHue
/1 JacoB o0yuJarmuxcs

yqe6H0r0 npeamMeTa

Paznen 1. HudgpoBasi r(paMOTHOCTH

1.1

KommnsroTep —
YHUBEPCATBLHOE
YCTPOHCTBO 00pabOTKH
JTAaHHBIX

2

Komnerorep — yHHuBEpCcaibHOE
BBIYHMCIIUTEILHOE YCTPOICTBO,
paboTaroliee 1o nporpamme.

Tunsl KOMIIBIOTEPOB: EPCOHATBHBIE
KOMITbIOTEPBI, BCTPOEHHBIE
KOMITIBIOTEPHI, CYNEPKOMIBIOTEPHI.
MoOunbpHBIE YCTPOHCTBA.

OCHOBHBIE KOMIIOHEHTBHI KOMIIBIOTEPA
1 ux HazHadeHue. [Ipoueccop.
OmneparuBHas U JOJTOBPEMEHHAS
MaMsiTh. Y CTPOKMCTBA BBOJA Y BHIBOJA.
CeHcoOpHBIN BBO/JI, TaTYNKU MOOMITBHBIX
YCTPOMCTB, CpesICTBa OMOMETPUIECKOM
ay TeHTU(PUKAIUH.

Hctopust pa3BUTHSI KOMITBIOTEPOB

U IPOTPAaMMHOTO 00ecrieueHHUs.
[TokoJieHUST KOMITBIOTEPOB.
CoBpeMEHHbIE TEHJICHIIUA PA3BUTHUS
KOMITbIOTEPOB. CyNepKOMMBIOTEPHI.

PackpbiBaTh CMBICIT H3y4YaeMbIX TOHATHUH.
AHanu3upoBaTh yCTPOMCTBA
KOMIIBIOTEPA C TOUKHU 3pEHUS
OpraHu3alliy Ipoleyp BBOJA,
XpaHeHusi, 00pabOTKH, BHIBOAA

U niepenadyud MHPopMaum.
AHanu3upoBath HH(POpMAIIIO
(curHaJibl 0 TOTOBHOCTH U HEMOJIAJIKE)
IpY BKIIOUEHUN KOMIIBIOTEPA.

Nzyuars undopmarmio

0 XapaKTEepUCTHKAX KOMIIbIOTEpA.
HccenenoBars HCTOPUIO Pa3BUTHSA
KOMIIBIOTEPOB ¥ MPOTPAMMHOTO
oOecriedyeHus, COBpEMEHHbIE TEHICHIUH
Pa3BUTHS KOMIIBIOTEPOB

U CyIIEpKOMITBIOTEPOB.

OOcyxaaTb npaBuiia TEXHUKU
0€30MacCHOCTH U MpaBui padOThI

Ha KOMIIBIOTEpE.
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[TapannenbHble BEIYUCICHHUS.
ITepcoHanbHBIN KOMIIBIOTED.
IIpoueccop u ero XapakTepUCTUKH
(TakTOBAsl YACTOTA, PA3PSAHOCTD).
OneparuBHasl MaMsATh.
JlonroBpeMeHHas naMsATh. Y CTPOUCTBA
BBOJIa 1 BhIBOJIa. OOBEM XpaHUMBIX
JaHHBIX (OMEpaTUBHAs MaMSTh
KOMIIBIOTEPA, KECTKUIN

Y TBEPAOTENBHBIN JUCK, TIOCTOSTHHAS
namsTh cMapTdoHa) U CKOPOCTh
NOCTyTIa ISl pa3INYHbIX BUIOB
HocuTelnel. TexHuka 0e30MmacHOCTH
U nipaBuiia paboOThl HA KOMIIBIOTEPE

Ilpakxmuueckue pabomowt’:
1. BxnoueHue Kkomnvlomepa u noay4eHue
uUHopmayuu o e2o XapakmepucmuKax

1.2 | IIporpamMMbl U TaHHbBIE

[IporpammHoe obecnieueHne
komibroTepa. [Ipuknagnoe
MpOrpaMMHOE OOecIedeHue.
CucteMHOE IPOrpaMMHOE
obecrieuenue. CUCTEMBI
nporpammupoBanus. [IpaBoBas oxpana
NpOrpaMM M JIaHHBIX. becruratHbie

Y YCIIOBHO-0ECIIaTHbIE IPOTPAMMBI.
CBo0OogHOE TIPOTPAMMHOE
oOecrnieueHue.

@aitnpl U nanku (KaTaaoru).

PackpbiBaTh CMBICT HM3y4YaeMbIX IIOHSITHIA.
N3yuare BOIIPOCHI IPaBOBOM OXPaHbI
MPOrpamMM M JIAHHBIX.

OnpenensaTe NporpaMMHBIE CPENICTBA,
HEO0OXOIUMBIE JIJIsI OCYIIECTBICHUS
MH(OPMALIMOHHBIX MPOIECCOB

IIpY PEUICHNN 3a]1a4.

OnpenensiTe OCHOBHBIE XapaKTEPUCTUKU
OIEPALMOHHON CHCTEMBI.

OnepupoBaTh KOMIIbIOTEPHBIMU
HH()OPMAIMOHHBIMU O0BEKTAMU

! TIpermaraeMelil B mporpaMMe 1o HHPOPMATHKE IIEPEYCHD IPAKTHIECKUX pab0T HOCHT PEKOMEHIATeILHBINA XapaKTep.
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[TpuHIMITEI TOCTpOEHUS (HaIoBBIX
cucteM. [lomHoe ums aitna (manku).
ITyTh K (aiiny (manke). Pabora

c (haiimamMu ¥ KaTajgoraMu Cpe/iCTBaMU
OTIEPALIMOHHOMN CHCTEMBI: CO3/IaHHE,
KOIIMPOBAHUE, NIEPEMEILICHHUE,
neperuMeHOBaHue U yaneHue (aiinon
1 nanok (karanoros). Tumsl ¢ainos.
CaoiicTBa (aiinoB. XapakTepHbie
pa3Mepsl QailyioB pa3IuYHbIX TUIIOB
(cTpaHuLa TEKCTa, AJIEKTPOHHAS KHUTA,
dboTtorpadusi, 3aruch MecHH,
BUJICOKIIHIL, TIOTHOMETPAXKHBIA PUIBM).
ApxuBanus gaHHbIX. Mcnonb3oBanue
MpOrpaMM-apXuBaTopoB. PanoBsIi
Mmenemxkep. [louck daitnos cpencrtramu
OIEPALIMOHHON CHCTEMBI.
KoMmbroTepHble BUPYCHI U ApyTHe
BpPEIOHOCHBIE TTporpaMMbl. [Iporpammbl
IU1S1 3aIUTHI OT BUPYCOB

B HarsiiHO-Tpaduueckom uHTEepdeiice.
BbINONHSATE OCHOBHBIE OTIEpalin

¢ (hailTaMu 1 TanKaMmu.

OuenuBath pa3mepsl (Haitnos,
MOATOTOBJIEHHBIX C HCIIOJIb30BAHUEM
Pa3IMYHBIX YCTPOUCTB BBOJA
uHbopMaIuu (KJIaBuaTyphl, CKaHepa,
MukpodoHa, poTokamepsl,
BHJICOKaMEPHI).

Hcnonp30BaTh mporpaMMbl-apXUBaTOPHI.
OcyuiecTBASTD 3aUTY UHPOPMAITUU

OT KOMITBIOTEPHBIX BUPYCOB C IOMOTIIHIO
AHTUBHUPYCHBIX MPOTPaMM.
[InmanupoBaTh U cO3/1aBaTh JIUYHOE
MH(OPMALIMOHHOE MPOCTPAHCTBO.
Ilpakmuueckue pabomoi:

. Buinoanenue ocHoéHwvlx onepauuzl C

Qaiiiamu u nankamu.

' CpaeHeHue pasmepoe nmexcmoeblx,

epaguueckux, 36yK08bIX U 8U0EOPAI08.

| U3yuenue snemenmos unmepgeiica

MCI’ZO]le’yeJI/IOﬁ onepat;uomtoﬁ cucmemal.

. Ucnonvzosanue npozcpammbol-

apxueamopa.
5. 3awuma ungpopmayuu

OM KOMNbIOMEPHBIX GUPYCOB C NOMOUBIO
AHMUBUDYCHBIX NPOSPAMM
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1.3.

KomnberorepHsie cetu

O0ObenuHeHre KOMITBIOTEPOB B CETh.
Cetp Untepuer. Beb-cTpanuria,
BeO-caiiT. CTpyKTypa aapecoB
BeO-pecypcoB. bpaysep. [TouckoBbie
cucrembl. [louck nndopmarmu

IO KJIFOYEBBIM CIIOBAM

U 110 n300paxkeHuto. JlocToBepHOCTD
nHbOpMalK, TOJIYyYEeHHON

n3 MurepHera.

CoBpemMeHHbIE CEpPBUCHI HMHTEPHET-
KOMMYHHMKAIUH.

CereBoii 3TUKET, 0a30Bble HOPMBI
nH(GOPMALIMOHHON STUKH U TpaBa
npu padote B Unrepuere. Crpareruu
0e3onacHoro noseAeHus B IHTepHETE

PackpsiBaTh CMBICT H3y4YaeMbIX TTOHATHUH.
OcyuiecTBASATh NOUCK UHPOPMALIUU

0 KJIFOYEBBIM CIIOBAM

1 TI0 M300paKEeHHIO.

[IpoBepsiTh TOCTOBEPHOCTH UHPOPMAITUH,
HaiiJIecHHOW B ceTu MHTEpHET.
BoccranaBiuBath aapec BeO- pecypca

U3 UMEIOIIUXCS (PparMeHToB.
OcylecTBISITh B3aUMOJICHCTBUE
NIOCPEJICTBOM 3JIEKTPOHHOM MOYTHI,
BHJ1€0-KOH(EPEHII-CBSI3H.

N3yuarh ceTeBOM STHKET.

UccnenoBark cTpateruu 6€30MacHOTO
noBeneHusa B IHTepHere.
Ilpakmuueckue pabomul:

- [louck ungopmayuu no Knrouesvim

CILO8AM U NO UZ00OPAICEHUIO.
2. Ucnonvzosanue cepsucos unmepHem-
KOMMYHUKAYUU

Hroro no pazumemy

Paznen 2. Teopernueckue 0CHOBbI HH()OPMATHKHU

2.1

Nudopmarms u
nHGOpPMaLMOHHbBIE
TIPOIIECCHI

2

Nudopmaryst — 0JHO U3 OCHOBHBIX
MOHATUNA COBPEMEHHOMN HAYKHU.
Nudopmarus kak cBeaeHus,
MIPEAHA3HAYCHHBIC TSI BOCIIPUATUS
YeJIOBEKOM, M UH(DOpMAIIHS KaK
JaHHbIE, KOTOPBIE MOTYT OBITh

PackpsbiBaTh CMBICT HM3y4YaeMbIX IIOHSATHIA.
OuennBaTh MHPOPMAIIUIO C TIO3UIIUU €€
CBOMCTB (aKTyaJIbHOCTbh, JOCTOBEPHOCTb,
MOJIHOTA U JIp.).

N3yyaTh BO3MOXKHOCTH OTIMCAHUS
HEMPEPHIBHBIX 00BEKTOB U MPOIIECCOB
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00paboTaHbl aBTOMATU3UPOBAHHON
CHUCTEMOM.

JIMCKpETHOCTH NaHHBIX. BO3MOXKHOCTH
OTIMCAHUS HETIPEPHIBHBIX 0OBEKTOB

1 TIPOIIECCOB C MOMOIIBIO JUCKPETHBIX
JaHHBIX.

Nudopmarmonnbie mpouecchl —
MIPOIIECCHI, CBSI3aHHBIE C XPaHEHHUEM,
npeoOpazoBaHUEM M Mepeaadeii JaHHbIX

C MTOMOIIIBIO TUCKPETHBIX TAHHBIX.
Beiensate nHpopManoHHy0
COCTABJISIFOIILYIO TIPOLIECCOB

B OMOJIOTHYECKUX, TEXHUYECKUX

U COLIMAIbHBIX CHCTEMaX.

OueHuBaTh YHCIOBBIE TAPAMETPHI
MHQOPMALMOHHBIX MPOLIECCOB (00bEM
namsTH, HEOOXOAUMOM ISl XpaHEHUs
MH(pOpMaIMK; CKOPOCTh Nepeaadn

2.2

[IpencraBnenue
uHbopMaIuu

CumBout. AndaBur. MOIITHOCTH
andasuta. PaznooOpasue s3bIK0B

u andaButoB. EcTecTBeHHbIE U
dhopmanbHbIe S3bIKA. A(aBUT TEKCTOB
Ha PYCCKOM sI3bIKE. /IBOMYHBII
andasut. KonnmuecTBo BCEBO3MOXKHBIX
C10B (KOJIOBBIX KOMOMHAITHIA)
(UKCUPOBAHHOMN JJIMHBI B TIBOUYHOM
andasute. [IpeodbpazoBanue 1100010
andasura K ABoMIHOMY. KondecTBo
Pa3IUYHBIX CJIOB (PUKCUPOBAHHOU
JUTUHBI B aJihaBUTE OTPEIEICHHOM
MoiHocTH. KoaupoBanue cuMBOJIOB
OJTHOTO aJi(paBHUTa C MOMOIIBLIO KOJOBBIX
CIIOB B IpyroM ajigaBute, KoJI0Bas
Tabnula, J1eKOJUPOBaHUE.

JIBonunsli koa. [IpencraBnenne
JAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackpbiBaTh CMBICIT M3y4aeMbIX MOHSATHUHU.
[TpuBOANTE NPUMEPHI KOUPOBAHUS

C HCIIOJIb30BAHUEM PA3THUYHBIX
anaBUTOB, BCTPEUAIOIIUXCS B )KU3HHU.
KonupoBats 1 1eKo1upoBaTh COOOIICHUS
10 U3BECTHBIM IIPAaBUJIaM KOJIWUPOBAHUS.
OnpenensaTs KOJIUYECTBO Pa3TUYHbBIX
CHUMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOJUPOBAHBI C MIOMOIIBIO JIBOUYHOTO
KoJ1a (PUKCUPOBAHHOM JJTUHBI
(paspsigHOCTH).

OnpenensTs pa3psiAHOCTb ABOUYHOTO
KOJ1a, HEOOXOIUMOTO JIIST KOJUPOBAHUS
BCEX CUMBOJIOB ajipaBUTa 3aJaHHON
MOIIIHOCTH.

ITogcuuThIBaTh KOJIMYECTBO TEKCTOB
JTAHHOW JUTMHBI B JaHHOM aj(aBUTe.
OnepupoBaTh IUHUIIAMHA U3MEPEHUS
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B JIBOMYHOM aji(paBuTeE.
NudopmanonHeiii 00beM JTaHHBIX.
bur — MuHMMAaIbHAS eAUHUIA
KOJIM4uecTBa MH(DOpMAIIK — TBOUYHBIN
paspsa. EnuHuier namepeHus
nH(GOPMALIMOHHOTO 00beMa JTaHHBIX.
bur, 6aiit, kmtoOaiT, Meradamr,

rurabaiit. CKopocCTh niepeiauu JaHHbIX.

Enunuiel ckopoctu nepeiauu JaHHBIX.
KonupoBanue tekcTtoB. PaBHOMEpHbII
koa. HepaBHomepHbiii ko11. KonnpoBka
ASCII. BocbMUOUTHBIE KOJUPOBKH.
ITonsatue o kogupoBkax UNICODE.
JlekonupoBaHue COOOIIECHMIA

C UCTIOJIb30BAaHUEM PABHOMEPHOTO

Y HEPAaBHOMEPHOTO KO/JIa.
Nudopmanmonseiii 00beM TeKCTa.
Uckaxenne nnpopManuu mpu
nepenade. O6miee npecTaBieHne

0 IU(PPOBOM TPEACTABICHUH

ay IMOBHU3yaIbHBIX U IPYTHX
HEIMPEPHIBHBIX JTAHHBIX.

KonunpoBanue npera. L{BeToBbie
moaenu. Moaens RGB. I'ny6una
konupoBanus. [Tanurpa. PactpoBoe

Y BEKTOPHOE MPE/ICTABICHUE
nzo0paxenuit. [Tukcens. Onenka

KoJudecTBa nHbopManuu (OuT, OauT,
KI100alT, MeradanT, ruradbair)

Y CKOPOCTH TIepeIauu JaHHbIX.
KonupoBate 1 1€KOIUPOBATH TEKCTOBYIO
MHPOPMALIHIO C UCTIOJIb30BaHUEM
KOJIOBBIX TaOJIHIIL.

Boeraucnste nHGpOpMaIMoHHbIN 00beM
TEKCTa B 33IaHHOM KOJIMPOBKE.
OuenuBath MH(POPMAIMOHHBIN 00BEM
rpauuecKux aHHBIX JJIsI pACTPOBOIO
M300paKeHMS.

Ornpenenste 00beM MaMsITH,
HEO0OXOIUMBIN J1J1s IPEACTaBICHUS

U XpaHEHHUs 3BYKOBOTO (haiina.
Ilpakmuueckue padomol:

. Onpeoenenue K00a CUMBOIA 8 PA3HbLX

KOOMpO@K(lx 68 MeKCnoeoMm npoyeccope.

- OnpeoeneHue kooa yeema 6 naiumpe

RGB 6 epagpuueckom peoaxkmope.

. Coxpanenue pacmpogozo

epaguuecko2o u300paxiceHus 6 pasHvlx
Gdopmamax.

4. 3anucw 38yK06bIX ¢hatinos

C PA3IUYHBIM KAYeCmMBOM 368YUaHUS
(enyOouHolt KOOUpPOBAHUS U YACMOMOLL
ouckpemuzayuu)
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MHPOPMAIIMOHHOTO 00BbeMa
rpaUYeCcKuX JTaHHBIX JJI1 PaCTPOBOIO
n3o0paxkenus. Koquposanue 3ByKa.
Pa3psaqHoCTh M yacToTa 3aMucH.
KonnyecTBo KaHAIOB 3aIUCH.

OneHka KOJIMYECTBEHHBIX NTapaMeTpPOB,
CBSI3aHHBIX C IPE/ICTaBICHUEM

Y XpaHEHHEM 3BYKOBBIX (hailyioB

Hroro no pazneny

11

Pa3nen 3. UnpopManmoHHbIE TEXHOJIOTHH

3.1

TekcToBBIE JOKYMEHTHI

6

TekcToBbIE TOKYMEHTHI M HX
CTPYKTYpPHBIE 2JIEMEHTHI (CTPAHMUIIA,
a03ail, CTpoKa, CII0BO, CHMBOJ).
TekcToBBII MIPOIIECCOP — MHCTPYMEHT
CO3/IaHUs, PEeaKTUPOBAHUS

u popmarupoBanus TekcToB. [IpaBuna
Habopa Tekcra. PenaktupoBanue
tekcta. CoiicTBa cuMmBOJI0B. Llpudr.
Tunsl mpudToB (pydIicHbIE,

C 3aCCYKaMH, MOHOIIIMPUHHEIC).
[Tony>xupHOE M KypCUBHOE HaYEPTAHUE.
CpoiicTBa a03arieB: rpaHUIlbl, a03aITHbIHI
OTCTYTI, HHTEPBaJI, BEIpAaBHUBAHUE.
[TapameTtps! cTpanuipl. CTuineBoe
dbopmatupoBanue. CTpyKTypHpOBaHUE
WHPOPMAIUU C TIOMOIIBLIO CITUCKOB

1 Ta0auI. MHOTOYpOBHEBBIE CITUCKH.

PackpbiBaTh CMBICT H3y4YaeMbIX TOHATHH.
AHaIU3UPOBATH NOJIb30BATEIbCKUN
UHTEpPEiC NPUMEHSIEMOTO
IpOTrpaMMHOTO CPEJICTBA B paboTe

C TeKCTOBBIMH JIOKYMEHTaMHU.
OrnpenensaTe yciaoBUsS U BO3MOKHOCTHU
MIPUMEHEHUSI MTPOTPAMMHOIO CpPEJICTBA
JUTSL pEIlIeHUs] TUTIOBBIX 3aj71a4 B paboTe
C TEKCTOBBIMU JIOKYMEHTaMHU.

BoisiBrisiTh 00111€€ M pa3iuyus B pa3HbIX
MPOTPAMMHBIX MPOIYKTaX,
NpeIHa3HAUYCHHBIX JIJIS PEIISHHsI OTHOTO
KJIacca 3a/1a4 B paboTe ¢ TEKCTOBBIMH
TOKYMEHTaMH.

Co3pnaBarh U peIaKTUPOBATH TEKCTOBBIE
JOKYMEHTHI TOCPEICTBOM
KBATU(UIIMPOBAHHOTO KJIABUATYPHOTO
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JloOaBieHKe TaOJIHI] B TSKCTOBBIC
JTOKyMEHThI. BcTaBka n3o0pakeHuit
B TEKCTOBBIE TOKyMEHThL. OOTEKaHue
n300pakeHn TeKcToM. BriroueHue
B TEKCTOBBIA JOKYMEHT JUarpamwm,
dbopMy, HyMepaIu CTpaHuIl,
KOJIOHTHUTYJIOB, CCBUIOK U JIPYTUX

anemeHToB. [IpoBepka npaBonucanus.

PaccranoBka nepeHocos.

['onocoBo# BBOJ TEKCTA.

OnTudeckoe pacro3HaBaHUE TEKCTA.
KomIbrorepHslii iepeBos.
Ucnonb3oBanue cepBucoB IHTepHETE
111 00pabOTKHU TEKCTa

nHCcbMa C UCTI0JIb30BaHUEM 0a30BBIX
CPEICTB TEKCTOBBIX PEaKTOPOB.
dopmaTUpOBaTh TEKCTOBBIE JOKYMEHTHI
(ycTaHaBIMBaTh MapaMeTPbl CTPAHULIBI
JOKYyMEHTa; (opMaTUpOBaTh CUMBOJIbI
1 a03allbl; BCTaBIATh KOJTOHTUTYJIIBI U
HOMEpa CTPAHULL).

BcraBisite B TOKyMEHT POpPMYITHI,
TabIUIIBI, U300paskeHus1, 0pOpPMIATH
CIMCKH.

Hcnosib30BaTh CChUIKM U HUTHPOBAHUE
HMCTOYHHMKOB TP CO3JaHUH HA UX OCHOBE
COOCTBEHHBIX MH(POPMAITMOHHBIX
00BEKTOB.

Hcrnonib30BaTh HHTENIIEKTYalIbHbBIE
BO3MO>KHOCTHU COBPEMEHHBIX CUCTEM
00pabOTKU TEKCTOB.

Ilpakmuueckue padbomol:

- Coz0anue HebobuUXx MeKCmoeBblx

O0OKYMEHmMO8 NOCPedCmEoM
K8AnuGuyupo8aHHo20 KiaguamypHo2o
RUCLMA C UCNOTIL308AHUEM DA306bLX
cpeocme meKCmosblx pedaKkmopoa.

' CDopMamupoeaHue mexKkcmoebvlx

O0OKYMeHmMO8 (YCmMAaHO8KA Napamempos
cmpanuybl 0OKYMeHma,
Gopmamuposanue cumMgoo8 u abzayes;
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BCMABKA KOJLOHMUMYILO8 U HOMEPOS
cmpanuy,).

. Bcmaska 6 0okymenm ¢hopmyin,

maobauy, u30opasicerull, oghopmienue
CNUCKOB.

4. Coz0anue Hebobumux meKkcmoebix
OOKYMEHMO8 C YUMAmMamu U CCbLIKAMU
Ha yumupyemvie UCMOYHUKU

3.2

KomnbsroTepHas
rpaduka

3HaKOMCTBO € TpauuecKuMu
penakropamu. PacTpoBbie pUCYHKH.
Hcnonp3oBanue rpaguueckux
MpuMHUTHBOB. Onepanun
penaKkTUpoBaHus TpaduuecKux
00BEKTOB, B TOM UYHUCIE IUPPOBBIX
dbororpadwmii: U3MEeHEHHE pa3mepa,
o0pe3ka, MoBOPOT, OTpaKEeHHE, paboTa
¢ o0acTsiMu (BBIZCTICHHE,
KOIMKUPOBAHUE, 3aJIMBKa I[BETOM),
KOPPEKIHs 1[BETa, IPKOCTU

1 KOHTpacTHOCTH. BekTopHas rpaduxka.

Co3nanre BEeKTOPHBIX PUCYHKOB
BCTPOEHHBIMH CPEJCTBAMH TEKCTOBOTO
npoiieccopa Win ApyTux nporpamm
(mpunosxxenuit). [{oGaBneHue
BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

PackpsiBaTh CMBICT H3y4YaeMbIX TOHATHH.
AHanM3UpOBATh MOJIH30BATEITHCKHIA
uHTEpPEHC MPUMECHIEMOTO
MIPOTPaMMHOTO CpEJICTBa B paboTe

C KOMIIbIOTEPHOU rpaduKoil.
OrnpenensTe yCI0BUS U BO3MOXKHOCTH
MPUMEHEHUS] IPOTPAMMHOTO CpEACTBa
IUISl pEIlieHUs] TUTIOBBIX 3a7a4 B padoTe
C KOMITbIOTEPHOU rpaduKoil.

BoisBisITE 00111€€ M pa3inyus B pa3HbIX
MPOTPAMMHBIX MPOIYKTaX,
MpeAHa3HAYCHHBIX JJISI PEIEHUS] OJTHOTO
KJacca 3a7a4 B paboTe ¢ KOMITbIOTEPHOU
rpadukoi.

Co3naBath U peakKTUPOBATh
M300paKEeHHS C TTOMOIIBIO
WHCTPYMEHTOB PAaCTPOBOTO
rpaduueckoro pemakTopa.

Co3pnaBarh U peJakTUPOBATh

29




U300paKEHUSI C TIOMOIIIBIO
WHCTPYMEHTOB BEKTOPHOTO
rpaduuecKkoro peaaKTopa.
J100aBISITh BEKTOPHBIE PUCYHKH
B JJOKYMEHTBHI.

Ilpakmuueckue padbomo:

- Coz0anue u/unu pedaxkmuposamnue

uzobpasicenuss, 8 Mom 4ucie Yyu@dposwix
gdomoepaghuii, c nomowvio
UHCMPYMEHMO8 PACMPOBO2O
epaguueckozo pedakmopa.

- Coz0anue u peoakmuposanue

U3006pasiceHus ¢ NOMOWbIO
UHCIMPYMEHMO8 6EKMOPHO20
epaghuueckozo pedakmopa

3.3

MynibTUMEqUHBIE
MPE3EHTALINU

[ToaroroBka MyabTUMEIUNHBIX
npe3sedranuii. Cnaiin. JlobaBinenue
Ha CJIaiJT TeKCTa U U300paKCHUH.
PaboTa ¢ HECKOIBKUMU ClIalIaMH.
JloOaBieHKE HA CIANT
ayIMOBU3YAIIbHBIX JAHHBIX.
Anumanus. ['unepccbuiku

PackpbiBaTh CMBICT H3y4YaeMbIX TOHATHUH.
AHanM3UpOBaTh MOJIb30BATEITHCKHIMA
uHTEpEeiCc NPUMEHIEMOTO
MIPOTPaMMHOTO Cpe/icTBa B paboTe

C MYJIbTUMEIUAHBIMU TIPE3CHTAIUSIMHU.
OrnpenensiTe yCa0BUS U BO3MOXKHOCTH
IpPUMEHEHHs] TIPOTPAMMHOTO CPEJICTBA
TJIs pEIIeHHs TUTIOBBIX 3a7a4 B padoTe
C MYJbTUMEIUUHBIMU NPE3EHTALUIAMHU.
BrisiBrisiTh o0111ee 1 pa3nuuus B pa3HbIX
MPOTPaMMHBIX MPOIYKTaX,
MpeAHa3HAYCHHBIX JJISI pEHIEHUS] OJHOTO
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KJIacca 3aj1a4 B pabote

C My.]'[BTPIMCI[HfIHBIMH MMPE3CHTAlIUAMM.

Co3paBarh Mpe3eHTAUK, UCTIOIb3YS
TOTOBBIE MTA0JIOHBI.

Ilpakmuueckue padbomul:

1. Coz0anue npesenmayuu

C 2UNEepCCulIKAMU HA OCHOBE 20MOBbIX
wabioHo8

Hroro no pazneny 13
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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8 KVIACC

No
/I

HanmenoBanue
pa3lienoB U TeM
y4eOHOTro peMeTa

KonunuectBo
4acoB

[IporpamMHO€E coaepxaHue

OCHOBHBIE BUJIBI ACSITEIBHOCTH
o0yJarmmxcs

Pa3nen 1. Teopernueckne 0CHOBbI HH(POPMATHKH

1.1

CucreMbl CUHMCICHUS

6

HenosuumoHHbIe U MO3UIIMOHHBIE
CUCTEMBI CUUCIICHHS. AlaBuT.
OcHoBanue. Pa3sepuytas popma
3anucu yucia. [lepeBos B 1ecATUUHY IO
CUCTEMY YMCEJl, 3alUCAHHBIX B IPYTHX
cucTeMax cuucieHus. PuMmckas
cucrema cuucieHus. /[Bonunas
cucteMa cunciienus. [lepeBos Lenbix
yucen B npexaenax ot 0 no 1024

B JIBOUYHYIO CUCTEMY CUMCIICHUS.
BocsMepuuHas cucrema CUMCIICHHUS.
[IepeBo uncen U3 BOCbMEPUUHOU
CHUCTEMBI B IBOMYHYIO U IECITUYHYIO
CHUCTEMBI U 0OpaTHO.
[IlectHanarepuyuHasl cucteMa
cuncnenus. [lepeBoy uncen

13 NIECTHAAUATEPUIHON CUCTEMBI

B JIBOUYHYIO, BOCBMEPUYHYIO

U JICCSITUYHYIO CUCTEMBI U 0OPaTHO.
ApudpmMeTnueckre oneparmm

B IBOMYHON CHUCTEME CUMCIICHHUS

PackpbIBaTh CMBICI U3y4aeMbIX MMOHATHIA.
BbIsIBIISAITH paznuuue B HO3UIIMOHHBIX

U HETIO3UIIMOHHBIX CUCTEMAaX CUHCIICHMS.
BreisaBasaTh 00111€€ M pazninyuus B pa3HbIX
MO3UIIMOHHBIX CUCTEMaX CUMCJICHUS.
3anuceiBaTh HeOonbue (0T 0 10 1024)
LEJIbIC YHCIIa B PA3JIMYHBIX MO3UIIMOHHBIX
CHCTEeMax CUHUCICHUS (IBOMYHOM,
BOCbMEPUYHOM, IIECTHAIIATEPUIHOMN).
CpaBHUBATH LIEbIE YKCIIA, 3AITUCAHHBIC

B IBOMYHOM, BOCbMEPUYHOU

Y IECTHAILATEPUYHON CUCTEMAX
CUMCJICHHS.

BBIMoHATE oniepanuu CaoKeHUs

1 YMHOXKECHHS HaJl HEOOJIBIITUMH
JIBOMYHBIMH YHCJIaMH
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1.2 | DnemenTsI 6 Jlornueckre BBICKA3bIBAHUS. PackpbIBaTh CMBICI N3y4aeMbIX OHSTUM.
MAaTeMaTUYECKOU Jlornueckre 3Ha4€HUs BBICKA3bIBaHU. | AHAIU3UPOBATH JIOTUYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIe U COCTaBHBIC BBICKA3bIBAaHUM.

BbICKa3bIBaHus. Jlormueckue onepauuu: | Mcnosib30BaTh JOrM4eCKre ONEpalny.
«W» (KOHBIOHKIIUS, JTIOTHYECKOE CrpouTh TaOIUIILI ICTUHHOCTH
YMHOXEHUE), «WIN» (IU3BIOHKIMS, JUISL JIOTUYECKHUX BBIPAKECHU.
JIOTUYECKOE CII0KEHUE), BbrauciasaTe ICTUHHOCTHOE 3HAYEHUE
«He» (JIOTUYeCKOe OTPHULIAHKUE). JIOTUYECKOTO BBIPAKEHUSI.
[Ipuopurer J1IOrMYeCcKUX Oonepanu. 3HAKOMUTHCS C JIOTUYECKUMHU OCHOBaMU
Ornpeznenenrie ICTUHHOCTH COCTaBHOTO | KOMIIbIOTEPA

BBICKA3bIBAHUS, €CIIU U3BECTHBI

3HAYEHUS] UCTUHHOCTU BXOJSIINX

B HETO AJIEMEHTAPHBIX BBHICKA3bIBAHUH.

Jlormueckue Beipakenus. [IpaBuna

3aIMCH JIOTUYECKUX BBIPAKEHUH.

[TocTpoenue TabaUIl HCTUHHOCTH

JIOTUYECKUX BBIPAKECHUN

Jlornueckue 371€MeHThbl. 3HAKOMCTBO

C JIOTUYECKHUMHU OCHOBAaMH KOMIIbIOTEPA

Hroro o pasneny 12

Pa3zgen 2. AropuTmMbl ¥ IPOrpaMMHPOBaHNUeE

2.1 | UcnostHuTE M 10 [Tonsitre anropurma. McnosHurenu PackpsiBaTh CMBICT H3y4YaeMbIX IIOHSATHIA.
Y QJITOPUTMBI. AITOPUTMOB. AJNITOPUTM KaK IUIaH AHau3upoBaTh NpeajiaracMbie
AJIrOpuTMHYECKHE YIIPABJICHUS] UCTIOJTHUTEIIEM. MOCJIEA0BATEILHOCTH KOMAH/T
KOHCTPYKUUHU CpoiictBa anroputma. CriocoObl 3anMcH | Ha IPEIAMET HAJIMYHA Y HUX TaKUX

anropuTMa (CIIOBECHBIH, B BUJIE CBOMCTB aJITOPUTMA, KaK JUCKPETHOCTb,
OJIOK-CXEMBI, IPOTrpamMMa). JNETEPMUHUPOBAHHOCTD, MOHSITHOCTb,
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AJITOPUTMHUYECKHE KOHCTPYKIIUU.
Konctpykuus «cinenoBanue».
JIunelinplil anroputM. OrpaHUYE€HHOCTD
JUHEUHBIX AJITOPUTMOB:
HEBO3MOKHOCTb NIPEAYCMOTPETh
3aBACUMOCTB MOCJIEI0BATEIBHOCTH
BBITIOJTHSIEMBIX JAEHCTBUNA OT UCXOJHBIX
naHHbIX. KOHCTpyKIMS «BETBIICHHUE):
MOJIHASL ¥ HEeTIOTHAst (POPMBL.
BrImosiHeHrEe 1 HEBBITIOJIHEHHE
yCIOBUs (MCTUHHOCTD U JIOKHOCTh
BbICKa3bIBaHus). [IpocThie u cocTaBHbIE
ycaoBusi. KOHCTpYKIUST «ITOBTOPEHUSY
LUKJIBI C 33JTaHHBIM YHCIIOM
MOBTOPEHUM, C YCIIOBUEM BBITIOJIHEHUS,
¢ mepeMeHHoM nukia. PapaboTka

U151 POPMaIbHOTO UCTIOJTHUTEIS
QITOpUTMa, IPUBOISIIETO

K TpeOyeMoMy pe3yabTary

MIPU KOHKPETHBIX MCXOJIHBIX JAHHBIX.
Pa3paboTka HECIOXKHBIX aJrOPUTMOB
C UCIOJIb30BAHUEM ITUKJIOB

Y BETBJICHUU 151 YIIPABJICHUS
(dbopmManbHBIMU UCTIOJTHUTEISIMH,
TakuMu Kak PoboT, Uepermnarika,
UepTexxHuk. BelmonHeHne anropurMoB
BPYYHYIO U Ha KOMIIBIOTEPE.

pe3yJIbTaTUBHOCTh, MACCOBOCTA.
OrnpeaensTe 1o 6JI0K-CXeMe,

IUJTSL PEICHHS] KaKOW 3a7iauu
MPEAHA3HAYEH JAHHBIN AITOPUTM.
AHanu3upoBaTh U3MEHEHUE 3HAYCHUI
BEJIMYMH MPU MOIIArOBOM BBIITOJIHEHUN
ajaropuTMa.

OnpenensaTe o BHIOPAaHHOMY METOIY
pelIeHus 3aa4u, KaKue
AITOPUTMUYECKHE KOHCTPYKIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHHMBATh Pa3INYHBIE AJITOPUTMBI
pEIIECHUsT OJTHOM 3aJa4H.

Co3naBatb, BHINOJHITH BPYUHYIO

Y Ha KOMIBIOTEPE HECIOMKHBIE
AJITOPUTMBI C UCIIOJIb30BAHUEM
LUKJIOB U BETBJICHUM ISl yITPABJICHUSA
WCIIOJIHUTEIISIMU, TaKUMH Kak PoborT,
Uepenamika, YepTeKHUK.

HcnoaHaTh TOTOBBIE aITOPUTMBI

IIPU KOHKPETHBIX UCXOJIHBIX

JTaHHBIX.

Ctpoutb 1151 UCTIOTHUTEIS
apu(METHIECKUX JEHCTBHUM IETIOYKU
KOMaH/I, TAl0IHUX TpeOyeMblit
pe3yJIbTaT NpU KOHKPETHBIX UCXOTHBIX
JTAHHBIX.
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CHHTAKCUYECKHUE U JTOTUYECKHUE
ommoku. OTKa3kI

Ilpakmuueckue pabomoi:

Cozoanue u evinoaHeHue Ha
KOMNblOmepe HeC10MACHbLX

an20pUMMO8 ¢ UCNOAb308AHUEM YUKILOG
u emeneHutl OJisl YnpasileHus.
ucnoaHumensamu, maxumu kaxk Pobom,
Yepenawixa, Yepmesicrux.
IIpeobpazosanue arcopumma uz 00HOU
Gopmul 3anucu 6 opyeyio.

Paspabomxa ona popmanvrozo
UCNOTIHUMENS ANCOPUMMA, NPUBOOAULE20
K mpebyemomy pe3yiomamy

npU KOHKPEMHbIX UCXOOHBIX OAHHBIX.
«Pyunoe» ucnonnenue comoswvix
aneopummo8 npu KOHKpEemHuIX UCX0OHbIX
OAaHHbIX

2.2

SI3BIK
MpOrpaMMHUPOBAHUS

SA3pik nporpammupoBanus (Python,
C++, ITackanp, Java, C#, IlIkonbHBIH
Anropurmuueckuii SA3bik). Cuctema
IPOTPaMMHUPOBAHUS: PEIAKTOP TEKCTa
nporpamMM, TPAHCISATOP, OTJIAUHUK.
[lepeMeHHasi: TuIl, UMs1, 3HAUCHHE.
[lenble, BeleCTBEHHBIE U CUMBOJIbHBIC

INEPEMCHHBIC. Onep aTop IMPpUCBANBAHM.

Apudmerndeckue BoIpaKEHHUS
Y MOPSIAOK X BhIUKCIeHus. Onepanun
C LEJIBIMU YHCIAMU: LEITOYUCIEHHOE

PackpbiBaTh CMBICT H3y4aeMbIX IOHSATHIA.
OnpenensaTs Mo nporpamMmme,

JUIS1 pellieHrs] KaKoi 3a1auu OHa
MpeHA3HAYCHA.

Crpouth apudMeTnuecKue, CTPOKOBBIE,
JIOTUYECKUE BBIPAXKEHUS U BBIYUCIATH UX
3HAYEHUSI.

[IporpammupoBaTh JIMHEHHBIE
ITOPUTMBI, IPEANOJIararome
BBIUKCIICHUE apU(DMETHUECKUX,
CTPOKOBBIX U JIOTUUECKUX BBIPAKECHUI.
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JEIIEHUE, OCTATOK OT JICJICHHUS.
BerBnenns. CocraBHbIE yCIOBHUSA
(3amMCh JTOTUUECKUX BBIPAKEHUI
Ha M3y4aeMOM SI3BbIKE
nporpamMmupoBanus). Haxoxnenue

MHHHMYMa-U-MaKCUMYyMa U3 IBYX, TPEX

U 4eThIipex yucel. Pemenue
KBaJIPAaTHOTO YpaBHEHHUsI, UMEIOIIETO
BEII[ECTBEHHBIC KOPHH. Jlnamorosas
OTJIaJIKa MPOTrpamMM: MOIIaroBOe
BBITNIOJIHEHUE, IPOCMOTP 3HAYECHUN
BEJIMYUH, OTJIJIOYHBIN BBIBOJI, BHIOOD
TOYKU OcTaHoOBa. LUK ¢ ycmoBueM.
AnroputMm EBKIa 15t HAX 0K ICHUS
HanOOJIBIIIETO OOIIETO ACIUTEIS ABYX
HATypaJbHBIX yuceln. Pa3Ouenue
3aMucy HaTYPaJbHOTO YKCIia

B [IO3ULIMOHHOMN CHUCTEME

C OCHOBAaHHEM, MEHBIIIUM WJIU PABHBIM
10, Ha otaenbHbIe UGpHL. [{ukn

C MepEMEHHON. ATOPUTMBI POBEPKHU
JETUMOCTH OJHOTO IIEJIOTO YHCIIa

Ha Ipyroe, IpOBEPKU HATYPaIbHOTO
yyucia Ha npoctoty.O6paboTka
CUMBOJIbHBIX JIaHHBIX. CHMBOJIbHBIC
(CTpOKOBBIE) MIEPEMEHHBIE.
[TocumBoIibHAst 00pabOTKA CTPOK.

PazpabarbiBaTh MporpaMmei,
cojiepKalue onepaTop (oneparopbl)
BETBJICHUS, B TOM YHUCJIE

C UCTIOJIb30BaHUEM JIOTUYECKUX
OIIepaLyi.

PazpabarbiBaTh NMporpaMmel,

coJiep Kalue onepaTop (oneparophl)
LUKJIA.

BbINOIHATE AMATOTOBYIO OTIIAJIKY
MIPOTPaMM.

Ilpakmuueckue padomul:
IIpoepammuposanue runeuHvlx
aneopummos, npeonona2aruux
8bIYUCIEHUE apudMemuyecKux

U 102U4ECKUX BbIPAJICEHUL HA U3YHAEMOM
A3bIKe NPOSPAMMUPOBAHUSL (0OHOM

u3 nepeuns. Python, C++, Ilackany,
Java, C#, [lIxonbnolii Aneopummuyecku
A3biK).

Paszpabomxa npoepamm, cooeparcawux
onepamop (onepamopuvl) 6emenenusl,

HA U3Y4aeMOM A3blKe NPO2PAMMUPOBAHUS
U3 NPUBEOEHHO20 BblULE NEPEUHsL.
Paspabomxa npoepamm, cooeparcawux
onepamop (onepamopbwi) yukida,

HA U3YYAeMOM A3bIKe NPOSPAMMUPOBAHUS
U3 NPUBEOEHHO20 Bbllle NepeyHs]
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[TocueT yacTOThI MOSIBIICHUSI CUMBOJIA
B cTpoke. Berpoennbie QpyHKIuu
TU1s1 00pabOTKH CTPOK

2.3 | AHanu3 anropuTMOB 2 OrnpepencHre BO3MOKHBIX PE3yIbTaTOB | PacKpbIBaTh CMBICI N3y4YaeMBbIX MOHATHUM.
paboThI AIrOpUTMA IIPHU JTaHHOM AHanu3upoBaTh rOTOBBIE AJITOPUTMBI
MHOYECTBE BXOJIHBIX JIAHHBIX, Y IPOTPaMMBbI
ONPENIEIICHNE BO3MOKHBIX BXOIHBIX
JAQHHBIX, IPUBOIAIINX K JaHHOMY
pe3yabTary

Htoro no pazneny 21

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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9 KJIACC

No
/I

HaunmenoBanue
pa3lienoB U TeM
y4eOHOTro peMeTa

KonuuectBo
YacoB

[IporpammHoOe conepkanue

OCHOBHBIC BUBI JCATCIBHOCTH
00y4Jaromux cs

Pa3nen 1. l{ludpoBasi rpaMOTHOCTD

1.1

I'moOanbHas ceThb
WNntepHer u ctparerun
0e30I1acHOTO
MOBEACHUS B HEH

3

['moGansHas cetb Untepuer. IP-agpeca
y3510B. CeTeBoe XpaHEHUE JaHHBIX.
MeToapl HHIUBHTY ] TLHOTO

Y KOJUIEKTUBHOTO Pa3MEIICHUs HOBOMU
uabopmanuu B MuTepHere. bonbmue
JlaHHbIEC (MHTEPHET-JaHHbIE,

B YAaCTHOCTHU JaHHbBIE COLMATBHBIX
cereid). [lonsitue 06 uHPOpMALIMOHHON
0e30macHOCTU. YTPO3bl
nHGOPMaLMOHHOM 0€30MacHOCTH

npu paboTe B I00ATBHOM ceTH

Y METO/JIbI IPOTUBOACHCTBUS UM.
[IpaBuna 6e3omacHoi
ayTeHTU(UKAIIMU. 3aluTa JUIHOU
unpopmanuu B UHTEpHETE.
be3onacHble cTpareruu noBeaCHUS

B UnTepHere. [lpenynpexnenue
BOBJICUCHUS B IECTPYKTUBHbBIE

Y KpUMUHAJIbHbBIE (POPMBI CETEBOM
AKTUBHOCTHU (KUOEpOYIIUHT, (DUIITMHT

U ipyrue GopMbl)

PackprIBaTh CMBICT N3y4YaeMbIX MTOHSATHH.
AHanM3UpoBaTh JOMCHHBIC IMCHA
KOMITBIOTEPOB U aipeca JOKyMEHTOB

B lHTepHere.

OrnpenensaTe MUHIMAJIBHOE BpeMsH,
HE0OXO0IUMOE JIJIS TIepeaduy U3BECTHOTO
o0beMa JIaHHBIX TI0 KaHATY CBSI3U

C U3BECTHBIMHU XapaKTCPHUCTHKAMH.
Pacrio3HaBaTh OTCHIMATBHBIC YTPO3bI
1 BpEJHBIC BO3JCHCTBUS, CBSI3aHHBIC

¢ uHGOPMAIMOHHBIMHU

Y KOMMYHHKAIIMOHHBIMU TEXHOJIOTUSIMU,
OIICHHMBATh IMpeJIaraéMple IMyTH UX
yCTpaHCHMUS.

Ilpaxkmuueckue padomul:

Co3zoanue KOMNIEKCHbIX
UHPOPMAYUOHHBIX 0OBEKMO8 8 8lUde BeD-
CMPaHuy, 8KIYAOWUX epagpuueckue
00beKmol, ¢ UCNONb30BAHUEM
KOHCMPYKMOpo8 (uaboH08).

2. 3Hakomcmeo ¢ MexaHusmMamu
obecneuenus npuBAMHOCmMu
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u bezonacHol pabomwi ¢ pecypcamu
cemu Unmepnem, memooamu
aymenmugpuxayuu, 6 mom ducie
NPUMEHAEMBIMU 8 CePBUCAX 20CYCILY2

1.2

PaGota
B UH(POpMAIIMIOHHOM
MIPOCTPAHCTBE

Bunsl nestensHoctr B UHTEpHETE.
UHTEPHET-CEPBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouroBas ciryk0a, BUaeo-KoHpepeHII-
CBSI3b U JIPYTHE), CIIPABOYHBIE CITYKOBI
(KapThl, pacrucaHus U IpyTue),
TIOMCKOBBIE CITYKOBI, CITyKOBI
0OHOBJICHHS TIPOTPAMMHOTO
obOecrieueHus: U Ipyrue CiyKObl.
CepBHCHI TOCY1apPCTBEHHBIX YCIYT.
OO6nayHble XpaHWIUIIA JaHHBIX.
CpencrtBa COBMECTHOU pa3paboTKu
JIOKYMEHTOB (OHJIaliH-0(UCHI).
[IporpammHoe o0OecrieueHne Kak BeO-
CEPBUC: OHJIAMHOBBIE TEKCTOBBIE

U rpauuecKue peaakTOPhl, CPEIb
pa3paboTKu mporpamm

PackppiBaTh CMBICI H3y4aeMBbIX
MTOHSATHUH.

IIpuBOAUTE ITPUMEPHI CUTY ALIUH,

B KOTOPBIX TpeOyeTCsl UCIOJIb30BAaTh
KOMMYHHKAIIMOHHBIE CEPBHUCHI,
CIpaBOYHbBIC U TOUCKOBBIE CITYKOBI U JIp.
OrnpenensTe KOJIUYECTBO CTPAHMII,
HalJICHHBIX MMOMCKOBBIM CEPBEPOM

I10 3aIpOCaM C MCIIOJIb30BaHUEM
JIOTUYECKUX OTIEPaLIHA.

[IpuBOAUTH NPUMEPHI YCIIYT,
JNOCTYITHBIX Ha CEpBHUCAX
rOCyJJapCTBEHHBIX YCIYT.

[TpuBOANTE IPUMEPHI OHIAWMHOBBIX
TEKCTOBBIX U rpa)UIECKUX peaakTOpOB,
cpen pa3paboTKHU MPOrpaMM.
Ilpakmuueckue padomul:

Ilouck ungpopmayuu 6 cemu

Hnmepnem no 3anpocam

C UCNONIL30BAHUEM JIOCUYECKUX Onepayuil.
Hcnonvzosanue onnaiin-oguca

0151 pa3pabomxu OOKYMEHMO8

Hroro no pazumeny
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Paznen 2. Teopernueckue 0CHOBbI HH()OPMATHKHU

2.1

MonenupoBanue
KaK METOJ MO3HAHUI

8

Mopens. 3anaun, pemiacmble

C MOMOIIIbIO MOJIETTUPOBAHHUS.
Knaccudukammm mojene.
MarepuanbHble (HaTypHBIE)

U UH()OPMAIIMOHHBIE MOJENH.
HenpepwiBHBIE U TUCKpPETHBIE MOJICTIH.
Nmurammonnesie moaenu. Mrpossie
mojenu. O1eHKa aJleKBaTHOCTU MOJIEIU
MOJEIUPYEMOMY OOBEKTY U LIEISIM

Mo enupoBanus. TabiuuHbIE MOJIETH.
Tabnuna kak npeacTaBieHHe
oTHomieHus. ba3bl nanueix. OT6Op

B Ta0JIUIE CTPOK, YAOBIETBOPSAIOIINX
3alanHoMy ycioBuio. ['pad. Bepinna,
pebpo, myTh. OpHEHTUPOBAHHBIC

Y HEOpUEHTUPOBaHHbIe Tpadsl. J(nuHa
(Bec) pebpa. BecoBast maTpuria rpada.
JlnuHa myTu MEXy BepuinHamu rpada.
[Touck onTUMabLHOTO MyTH B rpade.
Hauanbhas BepiivHa (MCTOYHUK)

¥ KOHEUYHas BepIInHA (CTOK)

B OPHEHTUPOBAHHOM rpade.
BerunciieHue Koimyecta myTen

B HaIIPaBJIEHHOM aIlMKJINYEeCKOM Trpade.
Hepeso. Kopens, BepinHa (y3en),
JucT, pedpo (myra) nepesa. BricoTa

PackpsiBaTh CMBICT H3y4YaeMbIX IOHSATHIA.

Onpenensts BuA HHGOPMAITMOHHOM
MOJIEJIH B 3aBUCUMOCTH OT CTOSIIEN
3a7a4H.

AHanu3npoBaTh HHOOPMAITMOHHBIE
Mojenu (Tabnulibl, Tpaduky,
JarpamMMBbl, CXEMBI U Jp.).
OcymIecTBISATh CHCTEMHBIN aHAIN3
00BEKTa, BBIICTSITH CPEAU €T0 CBOMCTB
T€ CBOMCTBA, KOTOPHIE CYIIECTBCHHBI

C TOYKH 3pEHUS 1IeIeH MOJACITUPOBAHMS.
O11eHMBATh aJIEKBAaTHOCTH MOJICIH
MOJIETUPYEMOMY OOBEKTY U IEIISIM
MOJICTUPOBAHUS.

CTpouTh U UHTEPIPETUPOBATH
pazuaHbIe HHGOPMAITMOHHBIC MOJCIH
(Tabnuipl, TUarpamMMBbl, Tpadsl, 1epeBo,
CXEMBI, 0JIOK-CXEMbI AITOPUTMOB).
HccaeqoBaTh ¢ TOMOIIBIO
MH()OPMAITMOHHBIX MOJIENIEH 00BEKTHI

B COOTBETCTBHUH C IOCTABJICHHOM 3aJa4uel.

N3ydarh 3Tanbl KOMIbIOTEPHOTO
MOJICTTUPOBAHUS.

PaboTath ¢ rOTOBBIMU KOMITbIOTCPHBIMH
MOJICTISIMH M3 PA3IUIHBIX TPEIMETHBIX
00J1acTeH.
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nepesa. [lognepeso. [Ipumepsi
HCIIOJIBb30BaHMs JepeBheB. [lepedop
BapUAHTOB C MOMOIIbIO J€pEeBa.
[ToHAaTHE MaTEMaTHUECKON MOJIEIIH.
3amayuu, penaeMble ¢ MOMOIIBIO
MaTeMaTUYECKOro (KOMIIbIOTEPHOTO)
MoienupoBanusi. OTin4ue
MaTeMaTU4ECKOW MOJIENIH OT HATYPHOU
MOJIEJIN U OT CIIOBECHOTO
(IuTepaTypHOTO) OMHUCAHUs OOBEKTA.
DTanbl KOMIIBIOTEPHOTO
MO/JIEIMPOBAHUS: IOCTAHOBKA 3a/1a4H,
MIOCTPOEHUE MATEMATUYECKON MOJIEIH,
pOTpaMMHasl peanu3alus,
TECTUPOBAHUE, ITPOBEICHUE
KOMIIbIOTEPHOTO AKCIIEPUMEHTA, aHAIIU3
€ro pe3yiabTaToB, YTOUYHEHUE MOJEIU

Ilpakmuueckue padomeot:

Cozoanue oonomabauyno b6asvl
oaunnvix. Ilouck oannvlx 6 20moeoti base.
Paboma ¢ comoevimu

KOMNbIOMEPHLIMU MOOEIAMU

U3 PA3TUYHBIX NPEOMEMHbIX 00acmell.
IIpoepammnasn peanusayus npocmeiuiux
Mamemamuyeckux mooeetl

Htoro no pazneny

8

Pazgen 3. AlropuTmMbl M IPOrpaMMHpPOBaHNUE

3.1

Pa3zpaboTka
ANITOPUTMOB
U IPOTPaMM

6

Pa3Ouenue 3amaum Ha 1Moja3aavuu.
CocrapiieHue alirOpuTMOB U TPOTPaMM
C MCMOJIb30BAaHUEM BETBIICHHI, IUKIIOB
Y BCIIOMOTATENIbHBIX AJITOPUTMOB

JUIs YOPaBJIEHUSI UCTIOJHUTEIIEM
Po6oT unu gpyruMu UCIOJHUTENSIMU,
TakuMU Kak Yepenamika, YepTe:xHUK
u apyrumu. TabJIMuHbIC BEITUYHHBI

PackpsbiBaTh CMBICT HU3y4YaeMbIX TOHATHH.
PazpabarpiBaTh mporpamMmbl

1151 00pabOTKKU OJHOMEPHOTO MaCcCHBa
LEJIBIX YUCEIL.

Ocy1ecTBasATh pa30UeHUE UCXOTHOM
3a/layd Ha MOJ3aa4yu.

PazpabartbiBaTh NporpaMmmel,
cojep:xarue noanporpamMmy(bl).
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(maccuBbl). OTHOMEpHBIE MACCUBHI.
CocraBneHue u 0TJIaJKa IporpamMm,
peaTu3yIOINUX TUIIOBBIE aITOPUTMBbI
00pabOTKH OJTHOMEPHBIX YHUCITOBBIX
MacCHUBOB, Ha OJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, lIkonsHBIH
AnropurMudeckuii S3bIK):
3aIM0JTHEHHE YHMCIOBOTO MacCHBa
CIIy4aiHBIMU YUCIIaMH, B COOTBETCTBUU
¢ ¢popMyJIOH WK MTyTEM BBOJA YHUCEI,
HAXOXJIEHUE CYMMBI 3JIEMEHTOB
MacCUBa, JIMHEWHBIM MOUCK 3aIaHHOTO
3HAYCHHUSI B MACCHUBE, IMOJICUET
AJIEMEHTOB MAaCCHUBa,
YAOBJIETBOPSIONINX 33JaHHOMY
YCJIOBHIO, HAX0K/ICHHE
MHHUMaJIBHOTO (MaKCUMaJIbLHOTO)
anemeHTa MmaccuBa. CopTUpOBKa
MaccuBa. O0OpaboTKa MOTOKA TaHHBIX
BBIUKCIICHUE KOJIUYECTBA, CyMMBI,
cpenHero apupMeTHu4ecKoro,
MUHUMAJIBHOTO U MaKCUMaJIbHOTO
3HAYEHUS HIIEMEHTOB
MOCJIEI0BATENIbHOCTH,
yIAOBJIETBOPSIONINX 3aJaHHOMY
YCJIOBUIO

Ilpakmuueckue padomul:

1. Cocmasnenue npoepamm

C UCNONIb30BAHUEM 8COMO2AMENbHBIX
an2opummos 0s YynpaeieHus
ucnoaHumenamu, makumu kax Pobom,
Yepenawka, Yepmeorcnux.
Cocmaenenue u omaaoka npozpamm,
Dpeanu3yioumux munoevie aicopummbl
00pabomKu 0OHOMEPHBIX YUCTIOBLLX
Maccueos, Ha 0OHOM U3 A3bIKOG
npozpammuposanus (Python, C++,
Ilackanw, Java, C#, LlxonvHolii
Aneopummuueckuti A3vik)
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3.2 | YpaBneHue 2 VYnpasnenue. Curnan. OOpaTHas cBsi3b. | PacKpbiBaTh CMBICT H3y4YaeMBbIX MOHSATHI.
[TonydeHue curHagoB OT HUPPOBBIX AHanu3upoBaTh OTHOLIEHUS B )KUBOM
JATYUKOB (KacaHMsl, paCCTOSIHUS, CBETA, | IPHUPOJAE, TEXHUUECKUX W COLUAIBHBIX
3ByKa u Jpyroro). [Ipumepsi (1Ko, CeMbs U JIp.) CUCTEMax
UCIOJIb30BaHNs NIPUHIUIA OOpaTHOU C MO3ULIMHI YTIpaBJIEHHUS.
CBSI3M B CUCTEMAaX YIpaBJICHUS N3yuate npumepsl poOOTU3UPOBAHHBIX
TEXHUYECKUMU YCTPOICTBAMHU CHCTEM.
C MMOMOIIIBIO TATYUKOB, B TOM YHUCIIE Ilpakmuueckue padomul:
B poboroTexHuke. [Ipumepsl 1. 3naxomcmeo c yuebHoul cpedoil
POOOTU3NUPOBAHHBIX CUCTEM (CHUCTEMA paspabomxu npo2pamm ynpaeieHusi
YIPABJICHUS JIBUKEHUEM 08UDICYWUMUC pOOOmMaMU
B TPAHCIIOPTHOM CHUCTEME, CBApOYHAs
JVHMS aBTO3aBOJA,
aBTOMATH3UPOBAHHOE YIIPABJICHUE
OTOIUIEHMS I0OMa, aBTOHOMHasI CUCTEMaA
YIPABJIEHUS TPAHCIIOPTHBIM CPEACTBOM
U IPYTUE CUCTEMBI)

Htoro no pazneny 8

Pa3nen 4. UnpopmanmoHHbIE TEXHOJIOTHH

4.1 | DnekTpoHHBIE 10 [TonsiTue 06 3MEKTPOHHBIX TAOJIHIIAX. PackpsIBaTh CMBICT U3y4YaeMBbIX

TaOTUITBI Turbl TaHHBIX B TYEMKAX AJIEKTPOHHOUW | MOHSATHA.

Tabnuuel. PenakrupoBaHue AHanu3upoBaTth M0JIb30BaATENbCKUI
u hopMaTupoBaHUE TAOJIHII. uHTEepPeiic MPUMEHIEMOTO
Berpoennble GyHKIMM 171 TOUCKA IPOTrPaMMHOTO CPEACTBa B paboTe
MaKCUMyMa, MUHUMYMa, CyMMBI C DJIEKTPOHHBIMU TAOJIULIAMMU.
U CPEJHEr0 apru(phMETUIECKOTO. OnpenensiTe yCI0BUS U BOZMOXKHOCTH
CopTHpOBKa JIaHHBIX B BbIIEIECHHOM NPUMEHEHUs IPOTPAMMHOTO CPECTBA
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nuarmazone. [locTpoenue nuarpamMmm
(rucrorpaMmma, KpyroBas [uarpamma,
ToYeyHas guarpamma). Beibop Tuma
nuarpammbl. [IpeoOpazoBanue hopmyn
npu KonupoBaHuu. OTHOCHUTETbHAS,
aOCOJIIOTHAS U CMEIIaHHAs ajpecartus.
Y CIIOBHBIC BBIMUCIICHUS B JICKTPOHHBIX
tabnuax. CyMMHpOBaHHE U MOJCUET
3HAYEHUI, OTBEYAIOIINX 3aJaHHOMY
ycaoBuio. O6paboTka 60IbIINX
HaOOpOB JTaHHBIX. YHCIEHHOE
MOJICITUPOBAHUE B JICKTPOHHBIX
Ta0JIUIAX

JUTSL pEIICHHST THITOBBIX 3a1a4 B paboTe
C 3JICKTPOHHBIMU TaOTUIIAMH.
BEIIBISATE 0011I€E U pa3Iuuus B pa3HBIX
MIPOTPAMMHBIX MPOIYKTaX,
NpEIHA3HAYCHHBIX JIJIs PEIICHUS OHOTO
KJ1acca (pa3HbIX KJIaccoB) 3ajad B pabote
C 3JICKTPOHHBIMHU TAOJTUIIAMH.
PenaktupoBath 1 popmMaTupoBaTh
AJIEKTPOHHBIC TAOIHUIIBI.
AHanM3upoBaTh U BU3yaJIU3UPOBATH
JIaHHbBIE B DJIEKTPOHHBIX TaOIUIAX.
BEIMOTHATE B 2JIGKTPOHHBIX TAOJIHMIIAX
pacdeThl 1o BBOAMMBIM TIOJIb30BaTEIEM
dopmyJiaM ¢ UCTIOJIb30BaHHEM
BCTPOEHHBIX (PYHKIIHIA.

Ocy1ecTBasATh YUCICHHOE
MOJICSIIMPOBAHUE B MPOCTHIX 3a/1a4ax

U3 PA3IMYHBIX TPEIMETHBIX 00JIaCTe.
Ilpakmuueckue pabomol:

B600 oannvix u gpopmyn, ogpopmnenue
maoauybl.

Copmupoexa u punompayus 0aHHbIX 8
INIEKMPOHHLIX MAOIUYAX.

Ilocmpoenue ouacpamm u epaguxos 8
INeKMPOHHLIX MAOIUYAX.

4. Bvinonnenue pacuemog no 68600UMbIM
nov3osamenem opmynam
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C UCNOIb30BAHUEM
BCMPOEHHBIX PYHKYUIL.

5. Obpabomrka 6oabuiux
HAOOPO8 OAHHDIX.

6. Yucnennoe mooenuposarue
8 2/IeKMPOHHBIX MAOIUYAX

4.2 | UadopmarmoHHbie 1 Pous MH(POPMAIMOHHBIX PackpbIBaTh CMBICI U3yYaeMBbIX
TEXHOJIOTUHU TEXHOJIOTUH B Pa3BUTHU MOHSATHUH.
B HSKOHOMHUKHU MHpPa, CTPaHBbI, OO6cyxaarh poJib HHPOPMAITMOHHBIX
COBPEMEHHOM pernona. OTKpBIThIE TEXHOJIOTUH B COBPEMEHHOM MUpE.
oO1ecTBe oOpa3oBarenbHbIE PECYPCHI. OO6cyxnaTh 3HaYEHUE OTKPBITHIX
[Ipodeccun, csizanHbIe 00pa30BaTeIbHBIX PECYPCOB
¢ nHPOPMATHKOM ¥ BO3MOKHOCTU MX HUCIIOJTb30BaHUS.
1 MHPOPMALUOHHBIMH AHanu3upoBath TUGPOBHIC HABHIKH,
TEXHOJIOTHSAMHM: BeO-In3aiiHep, KOTOPBIMH JIOJIKEH 00J1a7aTh
POTPAMMMUCT, BBIITYCKHUK IIIKOJIBI.
pa3paboTYNK MOOMIIbHBIX N3yuars npodeccuu, CBA3aHHbIC
NPUIOXKEHUH, TECTUPOBIINK, ¢ UH(pOpPMATUKON U
APXHUTEKTOP MPOrPAMMHOTO UHGOPMAIIMOHHBIMHU TEXHOJIOTHSIMH.
oOecrieyeHus1, CIEUAINCT 110 Ilpaxkmuueckue padbomui:
aHaJIN3y JTaHHBIX, 1. Co30anue npesenmayuu
CUCTEMHBI aJIMUHHCTPATOP o npogheccusx, ceazanunvix ¢ UKT
Hroro no pazneny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 34

YACOB 11O
I[TPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IIpakTuyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTsbl padoThI
pecypcenl
Paszgea 1. lndpoBasi rpaMOTHOCTH
butnmnorexa [JOK
K . https://m.edsoo.ru/7f41646¢
OMIIBIOTEP — YHHUBEPCAIBHOE YCTPOKWCTBO
1.1 6na6 2 ®usukoH J1abd
00pabOTKH TAHHBIX https://physicon.ru/eor-list/3-
informatika
bubnuoreka [JOK
https://m.edsoo.ru/7f41646¢
1.2 T[IporpaMMbI 1 TaHHEIE 4 Duspxon Jla6 _
https://physicon.ru/eor-list/3-
informatika
Bbut6nunorexa [JOK
https://m.edsoo.ru/7f41646¢
1.3 KomnrotepHble cetu 2 ®uzukoH Jlab
https://physicon.ru/eor-list/3-
informatika
Uroro no pazgeny 8
Pa3nea 2. TeopeTrnyeckue 0CHOBbI HHGOPMATHKH
1 HNudopmanus u nHGOpMAIIMOHHBIE ) Bub6anorexa [JOK

IponcCChl

https://m.edsoo.ru/7f41646¢
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https://physicon.ru/eor-list/3-informatika
https://physicon.ru/eor-list/3-informatika
https://m.edsoo.ru/7f41646e

®dusukon J1ad
https://physicon.ru/eor-list/3-
informatika

bubnnortexa [IOK
https://m.edsoo.ru/7f41646¢

2.2 [Ipencrasnenune nnpopmamu 9 ®usukon JIab
https://physicon.ru/eor-list/3-
informatika

Hroro no paszneny 11

Pazgen 3. UndopmanmoHHbIE TEXHOJIOTUHT
Bubnuotexa [JOK
https://m.edsoo.ru/7f41646¢

3.1 TekcToBbIE JOKYMEHTHI 6 ®uzukoH J1ab

https://physicon.ru/eor-list/3-
informatika
Bbubnnoteka IIOK
https://m.edsoo.ru/7f41646¢
3.2 KommbrotepHas rpaduka 4 ®usukon JIab
https://physicon.ru/eor-list/3-
informatika
bu6nmnorexa [JOK
https://m.edsoo.ru/7f41646¢

3.3 MynbTUMeEINHBIE TPE3EHTALUN 3 @usukoH J1ab
https://physicon.ru/eor-list/3-
informatika

Uroro no pazneny 13
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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https://physicon.ru/eor-list/3-informatika

8 KIIACC

Ne ni/m

HaumenoBaHue pa3esioB H TeM
NPOrpamMmabl

Koan4decTBo 4acosB

Bcero

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE
(undposrbie)
o0pa3oBaTte/ibHbIE

pecypchl

Pazgen 1. TeopeTuueckne 0CHOBbI HHPOPMATHKH

1.1

CucreMbl CUUCIICHUS

bubnuoreka [OK
https://m.edsoo.ru/7f418516
®duzukon J1abd
https://physicon.ru/eor-list/3-
informatika

1.2

OneMeHThI MaTEeMaTHYEeCKON JIOTUKHU

butnmnorexa [JOK
https://m.edsoo.ru/7f418516
®uzukon J1ab
https://physicon.ru/eor-list/3-
informatika

Uroro no pazgeny

12

Pa3zgen 2. AiropuT™Mbl 1 IPOrpaMMHUPOBAHHE

2.1

Hcnonuurenu u alropuTMsl.
ANropuTMHUYECKHE KOHCTPYKIUH

10

Butbnuotexa [JOK

https://m.edsoo.ru/7f418516
®dusukon J1ad
https://physicon.ru/eor-list/3-

informatika

2.2

SI3BIK TpOrpaMMHUpPOBAHUS

bubanoreka IIOK

https://m.edsoo.ru/7f418516
®uzukoH J1ab
https://physicon.ru/eor-list/3-

informatika

23

AHanu3 alropuTMoB

bu6nmnoTexa [JOK
https://m.edsoo.ru/7f418516
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®usukod JIad
https://physicon.ru/eor-list/3-

informatika

Uroro no pazgeny 21
Butnuorexa [JOK
https://m.edsoo.ru/7f418516

PesepBHoe Bpems 1 ®uzuko Jlab
https://physicon.ru/eor-list/3-
informatika

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOIT'PAMME
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https://physicon.ru/eor-list/3-informatika
https://physicon.ru/eor-list/3-informatika
https://m.edsoo.ru/7f418516
https://physicon.ru/eor-list/3-informatika
https://physicon.ru/eor-list/3-informatika

9 KJIACC

Kosm4yecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kontpoabnsie | IIpakTHyeckue
MPOrpamMMmabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. ludpoBasi rpaMOTHOCTH
Bbuonunotexka IIOK
I'nmoGanbHas cetb IHTEpHET U cTpaTeruu https:/m.edsoo.ru/741a7d0
1.1 . 3 @usukon JIab
0€301acHOTO MOBEJICHUS B HEH https://physicon.ru/eor-list/3-
informatika
bubnnotexa IIOK
https://m.edsoo.ru/7f41a7d0
1.2 Pa6oTa B mH(OPMAIITMOHHOM POCTPAHCTBE 3 ®uzukoH Jlab
https://physicon.ru/eor-list/3-
informatika
Wroro no pasgeny 6
Pa3nes 2. TeopeTrnyeckue 0OCHOBbI HHGOPMATHKH
bubnnotexa IIOK
https://m.edsoo.ru/7f41a7d0
2.1 MogenupoBaHue Kak METOJ NTO3HAHUS 8 1 ®usnkon J1ab
https://physicon.ru/eor-list/3-
informatika
Wroro no pasgeny 8
Pa3nes 3. AnroputMbl 1 NporpaMMupoBaHue
butonunotexa [IOK
https://m.edsoo.ru/7f41a7d0
3.1 Pa3paboTka anropuTMOB U IPOrpaMm 6 1 ®uzukon JTab
https://physicon.ru/eor-list/3-
informatika
bu6 OK
3.2 VYmpasnenue 2 momiorexa I

https://m.edsoo.ru/7f41a7d0
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dusukon JIad
https://physicon.ru/eor-list/3-

informatika

Hroro no paszneny 8
Paznen 4. UndopmanmoHHbIE TEXHOJIOTUH
bu6nanotexa [IOK
https://m.edsoo.ru/7f41a7d0
4.1 DJEeKTPOHHbIE TAOIUIIbI 10 ®usnkoH Jab
https://physicon.ru/eor-list/3-
informatika
buonunotexa [JOK
I/IH(I)OpMaI_II/IOHHBIe TeXHOJIOTHH B https://m.edsoo.ru/7f41a7d0
4.2 1 ®uzukoH J1ab
COBPEMCHHOM obuecTse https://physicon.ru/eor-list/3-
informatika
Uroro no pazgeny 11
Bubnnorexa IIOK
https://m.edsoo.ru/7f41a7d0
Pe3epBHOE Bpems 1 ®usukon JIab
https://physicon.ru/eor-list/3-
informatika
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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NOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Kosm4yecTBO 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckne A op
n/n Bcero u3yyeHusi | oOpazoBaTejbHbIE
padoThI padoThI
pecypcsbl
KoMmnrerorep — yHHBEpCAIBHOE
BBIUMCIIUTEIbHOE YCTPOUCTBO,
1 paboTaroliee 1o nporpaMmme. 1 https://m.eds00.ru/9555711b
TexHuka 6€30MaCHOCTH U MpaBUiia
paboThl HA KOMITBIOTEPE
HcTopus 1 cOBpeMEHHBIE
2 TEHACHLINYU PAa3BUTHS 1 https://m.eds0o.ru/3b534398
KOMIIBIOTEPOB
[IporpammHOe obecrieueHue
3 komnbrotepa. [IpaBoBas oxpana 1 https://m.eds00.ru/9697172
IpOrpaMM M JTaHHBIX
@aiinel 1 manku. OCHOBHbBIE
4 . 1 https://m.edsoo.ru/1de772b9
orepanuu ¢ (aaMu U Tankamu
ApxuBanus JaHHbIX.
5 Hcnonb3oBanue nporpamm- 1 https://m.edsoo.ru/Sec11fd4
apXUBaTOpPOB
KommnerorepHble BUPYCHI U
6 p 14 1 https://m.edsoo.ru/ccee7d94
AHTUBUPYCHBIE TPOTrPAMMBI
Kommnsrorepnsie cetu. [louck
7 P 1 https://m.edsoo.ru/bd41cc3f

uHdopmaruu B cetu MIHTepHET
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https://m.edsoo.ru/3b534398
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https://m.edsoo.ru/5ec11fd4
https://m.edsoo.ru/ccee7d94
https://m.edsoo.ru/bd41cc3f

CepBHCHI UHTEpHET-

KOMMYHHUKaui. CeTeBoil 3TUKET.

WH(POPMAITMOHHOTO 00BEMA

8 https://m.edso0.1u/8b66c89
Crparernu 6e301MacHOro
nosefieHus B IuTepHere

9 Nudopmanus u 1aHHbIC https://m.edsoo.ru/7cd31a57

10 NudopmanimoHHBIE TPOIIECCHI https://m.edsoo.ru/f94ddaf8
PazHoOOpasue s36IKOB U

11 andasuToB. EcTecTBCHHBIC N https://m.edsoo.ru/7299fcce
(hopManbHbIE SA3BIKH
JIBOoWYHBIH andaBuT.

12 [IpeoOpazoBanue 1060TO https://m.edsoo.ru/a2832874
andaBuTa K JBOUYHOMY
[IpencraBnenue 1aHHBIX B

13 KOMIIBIOTEPE KaK TEKCTOB B https://m.edsoo.ru/38e421e6
JBOUYHOM alnaBuTe
Ennnuns uamepenus

14 nHPOPMAITUU U CKOPOCTH https://m.edsoo.ru/e333efcl
nepenayy TaHHbIX
KoaupoBanue TekcToB.

15 PaBHOMEpPHBIE 1 HEPABHOMEPHBIE https://m.edsoo.ru/52518314
KOJIbI

16 Hexomuposarine C?O6M?HHH. https://m.edsoo.ru/f4f5bble
HNudopmanmonnsiit 00bEM TEKCTa

17 Lidposoe npecrasaerie https://m.eds00.ru/26397436
HETPEPBIBHBIX JAHHBIX

18 Kopuposanne upeta. Ouerxa https://m.edsoo.ru/3be3e8c6
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https://m.edsoo.ru/7cd31a57
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rpaduUeCKuX JAHHBIX IS
pacTpoBOTO U300pAKEHUS

19 KoaupoBanue 3Byka https://m.edsoo.ru/3161211f
PesepsHblii ypok «KoHTponbHas

20 pabora no teme "[IpeacrasineHue https://m.eds00.ru/42112695
uHpopManuu'
TekcTOBBIE TOKYMEHTHI, UX BBOJ U

21 pEIaKTUPOBAaHKE B TEKCTOBOM https://m.edsoo.ru/a2b9f5ac
MPOLIECCOPE
dopMaTHPOBaHHUE TEKCTOBBIX

22 https://m.edsoo.ru/9cf9fca9
JIOKYMEHTOB
ITapametpsl crpanunbl. CIIMCKU U

23 P P P H https://m.edsoo.ru/fa3a5b93
TaOJINLBI
BcraBka HETEKCTOBBIX OOBEKTOB B

24 https://m.edsoo.ru/a4a593f2
TEKCTOBBIE JOKYMEHTBI
HNuTenmekTyaabHbIe BO3SMOKHOCTH

25 COBPEMEHHBIX CHCTEM 00pabOTKH https://m.edsoo.ru/5924f79f
TEKCTOB
O0001IEHNE U CUCTEMATH3AIHS

26 3HAaHWUH 110 TeMe « TeKCTOBBIE https://m.edsoo.ru/c8769e53
JOKYMEHTBD)
I'padmueckuit pemaxkrop.

27 pad el p https://m.edsoo.ru/2ce67ef9
PactpoBeie pucynku
Onepanuu peJakTHPOBAHUS

28 Pl pest p https://m.edsoo.ru/a79b63al
rpaduuecknx 00BEKTOB

29 Bexropnas rpaduka https://m.edsoo.ru/7af63e71
0O0001IeHNE U CUCTEMATH3ALINS

30 https://m.edsoo.ru/dd517c46

3HaHu# 1o Teme «KoMnproTepHas
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rpacdukay. [IpoBepounas padora /
Bcepoccniickast mpoBepodHast
pabota

31

PesepBHeIii ypok. O6001meHue u
cUCTeMaTu3aIus 3HaHu /
Bcepoccuiickas mpoBepouHas
pabora

https://m.edsoo.ru/8e4771d7

32

[ToaroroBka MyabTUMEIUTHBIX
IIpe3eHTalUN

https://m.edsoo.ru/da6841ec

33

JloGaBiieHue Ha ciai
ayIMOBU3YaIbHBIX JTaHHBIX,
aAHUMAI[MH M THIIEPCCHUIOK

https://m.edsoo.ru/9f4d7d7¢c

34

O06001IeHNE U CHCTEMAaTHU3aLMS
3HAHWUH 110 TeMe
«MynbTUMEIUIHbIC
NIPE3CHTALINI

https://m.edsoo.ru/fd842b17

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

34
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8 KIIACC

KosimnuyecTBo yacon JIeKTPOHHbIE
No ara nndpoBbie
Tema ypoka Konrtpoabsnsie | IpakTuyeckue A bp
n/n Bcero H3y4yeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl

Heno3uimoHHEbIE U TO3UIIUOHHBIE

1 1 https://m.edsoo.ru/448462c2
CUCTEMBI CUNCIIEHMS

2 PasBepryTas popma 3anucu uncia 1 https://m.edsoo.ru/6ftbe84a
JIBOoMYHAs cUCTEMAa CUMCIICHHUS.

3 Apudmernyeckue onepanuu B 1 https://m.edsoo.ru/8al816ed
JIBOMYHOM CHCTEME CUUCIICHUS

4 BocbsMmepuuHas cuctema CuucieHust 1 https://m.edso0o.ru/837272d8
HlecTHannarepudunas CHCTEMA

5 Aatep 1 https://m.edsoo.ru/67aa9142
CUHCIICHUA
O00011IEHNE U CUCTEMATH3AI[HS

6 3HaHu 110 TeMe «CUCTEMBI 1 https://m.edsoo.ru/3d317a7a
CUHCIICHUD)

7 Jlornueckue BBICKA3BIBaHUSA 1 https://m.edsoo.ru/beedbibe
Jlornueckue onepanuu «uy», «HJIN»,

8 1 https://m.edsoo.ru/9c58145f
«HEe»
OnpeneneHre ICTUHHOCTH

9 1 https://m.edsoo.ru/cb87238
COCTaBHOI'O BBICKA3bIBAHMUS

10 TaOauIel UICTUHHOCTH 1 https://m.edsoo.ru/4fd9be4b

11 Jlornueckue 3JI€EMEHTHI 1 https://m.edsoo.1ru/2a83649b
KonTtponpHas padoTa o reme

12 «IJIeMeHThl MAaTEMAaTHUYECKOM 1 1 https://m.edsoo.ru/3d54d753

JJOT'UKH
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13

[TonsTue anropurma.
HcnonHuTenu anropuTMoB

https://m.edsoo.ru/5964{465

14

CaoiicTBa anroputma. CriocoOsbl
3aMKCH aIrOpUTMa

https://m.edsoo.ru/3d41a61d

15

AnropuTMUYecKas KOHCTPYKITUS
«cnenoBaHuey. JINHENHBIN
AITOPUTM

https://m.edsoo.ru/7b6b4db4

16

AnropuTMHUYecKas KOHCTPYKLIUS
«BETBJICHUEY: ITOJIHAS U HEIOIHAs

¢dbopmbI

https://m.edsoo.ru/7fcald9b

17

AnroputMuYecKasi KOHCTPYKIHUS
«TIOBTOPEHUE»

https://m.edsoo.ru/5b233a98

18

@opMaJIbHOE UCIIOJIHEHHUE
anropuTMa

https://m.edsoo.ru/ef392934

19

Pa3paboTka HECIOKHBIX
aJITOPUTMOB C UCIIOJIb30BAaHUEM
LUKJIOB JIJIS1 YIIPaBJICHUS
(dbopManbHBIMU UCTIOTHUTEISIMHU

https://m.edsoo.ru/465e5587

20

Pa3paboTka HECIIOKHBIX
AJITOPUTMOB C UCTIOJIb30BAaHUEM
[IUKJIOB U BETBJICHUMN ISt
ynpasieHus GopMaTbHBIMUA
HUCIIOJIHUTCIIAMU

https://m.edsoo.ru/4bba437f

21

Brmonaenue aAJIrOpUTMOB

https://m.eds00.1ru/5636¢76d

22

O0001IeHNE U CHUCTEMATH3AIIHS
3HaHu# 1o Teme «McnoaHuTenu u
AITOPUTMBI. AJITOPUTMUUYECKHUE
KOHCTPYKITUK»

https://m.edsoo.ru/9dac68fa
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https://m.edsoo.ru/5964f465
https://m.edsoo.ru/3d41a61d
https://m.edsoo.ru/7b6b4db4
https://m.edsoo.ru/7fca1d9b
https://m.edsoo.ru/5b233a98
https://m.edsoo.ru/ef392934
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https://m.edsoo.ru/5636c76d
https://m.edsoo.ru/9dae68fa

S3BIK TpOrpaMMHPOBaHMS.

23 1 https://m.eds00.1ru/5973396b
CucreMa nmporpaMMupOBaHUs
24 Hepemensie. Onepatop 1 https://m.edsoo.ru/d9381381
MpUCBaUBaHUS
25 IporpamMHpOBaiHe IHHCHHbIX 1 https://m.edsoo.ru/77bbelde
aJITOPUTMOB
26 Paspaboria nporpam, 1 https://m.edsoo.ru/e63e896f
COJIEpIKaIX OTEePATOP BETBICHUS
27 Jlnanorosas oTiaaka nmporpamm 1 https://m.edsoo.ru/e92ff7ae
28 [uka ¢ ycnoBuem 1 https://m.edsoo.ru/ec615d6f
29 [ukn ¢ mepemMeHHOM 1 https://m.edsoo.ru/fe38e57e
30 O06paboTKa CHMBOJIBHBIX JTAHHBIX 1 https://m.edso0o.ru/5266de87
OO0o0mmenne u cucTeMaTH3aIus
3HaHHUI MO0 TeMe «SI3bIK
31 HPOTPAMMHPOBAHILD 1 https://m.edsoo.ru/a91ec522
[IpoBepounas padora /
Bcepoccuiickas mpoBepouHast
pabota
PesepBHbIii ypok. O600meHNE U
cucTeMaTu3alus 3HaHUM U YMEHU I
32 1o Kypcy uHpopMatuku 8 kiacca / 1 https://m.edsoo.ru/12195a38
Bcepoccuiickas nposepouyHas
paborta
Ananu3z anroput™moB. Onpenenenue
33 BO3MOKHBIX PE3y IBTaTORB Pa0OTE! 1 https://m.edsoo.ru/4cdaf5e9

aNropuTMa MpH 3aJaHHOM
MHOKECTBE BXOJIHBIX JaHHbBIX
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https://m.edsoo.ru/5973396b
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https://m.edsoo.ru/e63e896f
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Ananu3 anroputmoB. OnpeneneHue
3 4 BO3MOXXHBIX BXOOHBIX JaHHBIX,
MPUBOJISAIINX K JAHHOMY

pe3yabpTrary

https://m.edsoo.ru/f5331eb8

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

34
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9 KJIACC

KosmnuyecTBo yacon JIeKTPOHHbIE
Ne Harta nudpoBbIe
Tema ypoka Kourpoabnbie | IlpakTnyeckue op
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchbl

I'noGanwsuas cerb MUnTepHeT. IP-

1 1 https://m.edsoo.ru/4a94b722
azpeca y3ioB. bonbive gaHHbIE

2 HNudopmanmonnas 6€30macHOCTh 1 https://m.edsoo.ru/4e935cff
YyeT noHsATHS 00
UH(POPMAIIMOHHOM 0€30MacHOCTH

3 MPY CO3JaHUM KOMITJIEKCHBIX 1 https://m.edsoo.ru/c4a524c9
WH(POPMAITMOHHBIX OOBEKTOB B
BU/IE BEO-CTpaHUIL
Bupl 1eATeIbHOCTH B CETH

4 1 https://m.edsoo.ru/dba2b69b
HNurtepHer
OO01ayHbIC TEXHOJIOTHH.

5 Hcnonp3oBanue oHnaiH-oduca 1 https://m.edsoo.ru/97e11d92
JUTs pa3pabOTKH TOKYMEHTOB
O6001IeHne U cucTeMaTu3amus
3HaHU# 1o TeMaMm «I mobdanpHas
ceTb IHTEepHET U cTpaTeruu

6 p p . 1 https://m.edso0o.1u/85b56d2f
0€30MacHOro MOBEICHUS B HEWY,
«Pabora B nH(pOpMAITMOHHOM
MIPOCTPAHCTBE
Mopenu 1 MOACIHPOBAHUE.

7 g AP . 1 https://m.edsoo.ru/ddfce6b2
Knaccudukanuu momeneit

8 Tabanyable MOIETN 1 https://m.edsoo.ru/6ba987cl
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Pa3zpaboTka onHoTabMM4HON 0a3bl
naHHbIX. COCTaBIICHHE 3aMPOCOB K
0a3e JaHHBIX

https://m.edsoo.ru/448ba484

10

I'pa¢. BecoBas marpuia rpaga.
JUlnHa nyTH MeXJly BepIIMHAMU
rpada. Beruucienue konndyecrsa
IIyTEH B HAIIPABICHHOM
AlUKIINYECKOM rpade

https://m.edsoo.ru/21¢96617

11

Hepeso. Ilepebop BapuaHTOB ¢
MIOMOIIIBIO JiepeBa

https://m.edsoo.ru/8e8{f419

12

MartemaTudeckoe MOJOCIUPOBAHHUC

https://m.edsoo.ru/6eeba8d2

13

OTanbl KOMIOBIOTEPHOTO
MOJICIMPOBAHUS

https://m.edsoo.ru/abeb54cb

14

0O0001IeHNE U CUCTEMAaTH3ALNS
3HaHuit. KontponeHas padora mno
TeMe «MoJenupoBaHue Kak METO]]
MMO3HAHUD»

https://m.edsoo.ru/4c2be69f

15

Pa3Ouenue 3amauy Ha moa3amayu.
CocraBiieHH€e anropuTMOB U
MPOrPaMM C UCITOJIb30BAaHUEM
BETBIIEHUH, IIUKIIOB U
BCIIOMOTATEJIbHBIX aJITOPUTMOB

https://m.edsoo.ru/c873794

16

OnHOMEpPHBIE MaCCHBBI

https://m.edsoo.ru/f8flea7b

17

Tumnossie anTOPpUTMBI 00PAOOTKH
MacCHBOB

https://m.edsoo.ru/f99f898d

18

CopTtupoBka MaccuBa

https://m.edsoo.ru/171£c9b5

19

OO0paboTKa MOTOKA IAHHBIX

https://m.edsoo.ru/3562436a
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https://m.edsoo.ru/3562436a

O0001IeHNE U CUCTEMATH3AINS
3HaHuil. KoutponpHas padora o

20 https://m.edsoo.ru/f493aa92
TeMe «Pa3paboTka aqropuTMoB U
nporpamm»

21 Ynpasienne. Curnan. Ooparnas https://m.edsoo.ru/a6f3 1 fcf
CBS3b

22 PobGoTu3npoBaHHbBIE CUCTEMBI https://m.edsoo.ru/1e3972da
DNeKTpOHHBIE TAOTUIBL THITHI

23 JAHHBIX B AYEHUKAX JIEKTPOHHOU https://m.edsoo.ru/fbc18124
TaOIUIBI

24 Penaxruposanue https://m.edsoo.ru/32a251e5
dbopmaTupoBaHUE TAOIHIL
Berpoennbie GyHKIINY T TOUCKA

25 MaKCUMyMa, MUHUMYMa, CYMMBI 1 https://m.edsoo.ru/b795a8d8
CpeIHero apupmMeTUIeCcKOro
CopTupoBKa U (hUILTpaALU

26 pip ¢ patt https://m.edsoo.ru/f2¢72e72
JAHHBIX B BRIICIIEHHOM JHAaIla30HE
[TocTpoenue nuarpamm u

27 rpaduKOB B 3JIEKTPOHHBIX https://m.edsoo.ru/45df7d52
TadIAIIaX

3]

28 OTHOCHTENbHAA, A0COMOTHAA H https://m.edsoo.ru/4d8bd457
CMEILIaHHAs aJipecalust
Y

29 CJIOBHDIC BLITUCIICHHA B https://m.edsoo.ru/681eb3c3
AJIEKTPOHHBIX TaOIUIIaxX

30 ObpadoTia dosbumix Hadopos https://m.edsoo.ru/f3716fdf
TaHHBIX
Y

31 HCICHIOC MOAICTHPOBATHC B https://m.edsoo.ru/ffb4418a

AIIEKTPOHHBIX TaOIUIIaxX
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32

O0001IeHNE U CUCTEMATH3AINS
3HaHUH 10 TeMe « DIEKTPOHHBIC
TaOIULBDY

https://m.edsoo.ru/6f7e6¢14

33

Posnb nHpOpMAIIIOHHBIX
TEXHOJIOTUH B Pa3BUTUHU
9KOHOMHKHU MHpa, CTPaHHbI,
pernona

https://m.edsoo.ru/f4cab6bs52

34

PesepBubIif ypok. O600111eHE 1
cuctemaruzaius. lrorosoe
MOBTOPEHHUE

https://m.edso00.ru/d7699619

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IMPOTI'PAMMDBI

7 KIIACC

Koa
MpPOBEPSIeMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

[To teme «lludpoBasi rpaMOTHOCTHY

1.1

[losicusiTb  Ha  mpuMepax CMBICH MOHATUH  «UHGOpMALIHI,
«mH()OPMALIMOHHBIA  TIpolieccy,  «obOpaboTka  WHOOpPMALIHIN,

«xpaHeHue HHPOpMaLUN», «Ilepeada nHGopMaIun)

1.2

IIpuBomuTh MpUMEpPHl COBPEMEHHBIX YCTPOWCTB XpAaHEHUA U
nepenadyd  uWH(OpManuu, CpaBHUBAaTh WX  KOJWYECTBEHHBIC

XapaKTCPUCTHKHN

1.3

HonyanL U HCIOJb30BATb I/IH(i)OpMaI_[I/IIO 0 XapaKTCpHUCTUKAX
IEPCOHAJIBHOI'0  KOMIIBKOTEpAa U €ro OCHOBHBIX OJICMCHTAax
(Hpoueccop, oneparuBHas I1aMsiATb, HOJIOBPCMCHHAA  IIaAMSTh,

YCTpOICTBa BBOJa-BBIBOIA)

1.4

CoOTHOCUTH XapaKTEpUCTUKH KOMIIBIOTEPA C 3a7jauaMi, peIiaeMbIMU

C €ro IMIoOMOoHIIbrO

1.5

OpHEHTHPOBATHCS B HEPAPXUUECKOU CTPYKType (paitioBOl CHCTEMBI
(3amuchIBaTh MOJTHOE UM (paiiia (KaTamora), myTh K ¢aiay (kaTaiory)
M0 HMEIONIEMYCsl ONHCAHHIO (PaiIoBON CTPYKTYpPhl HEKOTOPOTO

UH(POPMAITMOHHOTO HOCHTETIS )

1.6

PabGotate c (aiiioBOl cUCTEMOW MEPCOHAIBHOTO KOMITBIOTEpA C
W CIIOJIb30BaHUEM rpadguveckoro uHTepderca: co3/7aBaTh
(kommpoBaTh, TMepeMelmaTh, IMEPEUMEHOBBIBATh,  YAAISATh |

apXUBHPOBATh (ailyibl U KaTaJOTH, HCIOJIb30BATh AHTHUBHPYCHYIO

IporpaMmy)

1.7

Hckate undopmanuio B VHTEpHETE (B TOM YHCIE IO KIIOYEBBHIM
CJIOBaM, IO M300paKEHUIO), KPUTUYECKH OTHOCUTHCS K HaWJIEHHON

I/IH(I)OpMaI_II/II/I, OCO3HaBaTb OIIACHOCTH JId JTHYHOCTH H O6H.[CCTB8.




pacmipocTpaHeHHsI BPEIOHOCHOW WH(GOpMAluu, B TOM YHCIE

9KCTPEMHUCTCKOTIO ¥ TEPPOPUCTUUECKOIO XapaKTepa

1.8

[ToruMats CTpyKTYypy aapecoB BeO-pecypcoB

1.9

Hcnons3oBaTh COBPCEMCHHBLIC CCPBUCHI I/IHTCpHeT-KOMMyHI/IKaL[I/Iﬁ

1.10

Cobmonate TpeOoBaHUs 0€30MaCHOM SKCIUTyaTallud TEXHHYECKHX
CpcacTB I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHKAIIUOHHBIX TeXHOJIOI‘HfI,
COONIIOIaTh CETEBOM 3THUKET, 0a30BblE HOPMBI HH(POPMAIIMOHHON
STHKH U TIpaBa MpH paboTe C MPHUII0KESHUSIMH Ha JTIOOBIX YCTPOHCTBAX

B I/IHTCpHeTe, BLI6I/IpaTb Oe3omacHbIe CTpAaTCruu 1nmoBCACHHA B CCTHU

1.11

HpI/IMeHHTL MECTOAbI HpO(l)I/IJ'IaKTI/IKI/I HETAaTUBHOI'O BJIUAHUS CPCIACTB
I/IH(I)OpMaI_II/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH Ha 310pOBLC

II0JIB30BaTCIIA

[To reme «TeopeTnyeckre 0CHOBBI HH(DOPMATUKN

2.1

KonupoBaTh 1 AeKOAMPOBATH COOOIIEHUS 1O 33JaHHBIM IPaBHIIAM,
JIEMOHCTPHUPOBATh MOHUMAHHE OCHOBHBIX MPHHIUIIOB KOAWPOBAHUS
UH(GOPMAIUH pa3IMIHON MPUPOIBI (TEKCTOBOM, TpapHUecKoii, ay1uo-

)

2.2

CpaBHUBaTh JJIMHBI COOOIIEHMM, 3amMCAaHHBIX B Pa3IUYHbBIX
andasuTax, ONepUPOBaTh EAMHUIIAMHU U3MEPEHUS HH()OPMAIITMOHHOIO

00bEMa U CKOPOCTH Nepeaayyl TaHHBIX

23

OueHuBaTh M CpPaBHUBATh pa3Mepbl TEKCTOBBIX, I'paUUECKUX,

3BYKOBBIX (DaiiyioB U BHI€0(]aiioB

ITo Teme «I/IH(i)OpMaI_[I/IOHHBIe TCXHOJIOTHUN))

3.1

[lpeacraBnsaTe  pe3ynbTaThl  CBOEM  JIEATENBHOCTH B BUJE
CTPYKTYPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX MIPE3CHTALUN

8 KVIACC

Koa
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble mpeAMeTHBIE pPe3yJIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1

[To Teme «TeopeTnueckue oCHOBBI HH(DOPMATUKI




1.1

IlossicaaTe Ha npuMepax pasjmiyusd MEKAY MNTO3UIUHUOHHBIMHU U

HEIIO3UITMOHHBIMU CUCTEMAaMM CUHCJIICHUA

1.2

3anuchiBaTh U CpaBHUBATH Iiesble yncia oT 0 1o 1024 B pa3nuyHbIxX
MNO3ULMOHHBIX CUCTEMax cuuciieHus (c ocHoBaHusMu 2, 8, 16),

BBIIOJHATH apu(METHUECKUE ONEpallMK HaJl HUMU

1.3

PaCKprBaTB CMBICTT  TIOHSTHH «BBICKA3bIBAHUC)», <«JIOTHYCCKAasA

onepanusa», «JI0ru4cCKOC BbIPAKCHUCH

1.4

3anuceIBaTh JJOTNYCCKHUC BBIPpAKCHUA C HCITIOJIB30BAHUEM
JAU3BIOHKINH, KOHBIOHKIINHW U OTPHUIAHUA, OIIPCACIIATE KCTUHHOCTD
JOTHUYCCKHX BBIpa)KeHHfI, €CJIM HM3BCCTHBI 3HA4YCHHUSA HCTHHHOCTH
BXOAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/II_IBI NCTHUHHOCTH IJIA

JOTHUYCCKHUX BLIpa)KCHI/Iﬁ

[To TeMe «AJITOpUTMBI U IPOTPAMMHUPOBAHUEY

2.1

PackpbiBaThb  CMBICII MOHATUH  «UCHOJHHUTEBY, «AJITOPUTM,
«mporpamMmay, IMOHUMas pa3HUIy MEXAy YIOTpeOJIeHHEM H3THX

TEPMUHOB B OOBIICHHON peuu U B UHPOpPMATHKE

2.2

OnuceiBaTh AJITOPUTM PCHICHUA 3ada4U PA3JIMYHBIMU CHOCO6aMI/I, B

TOM YHCJIC B BUJIC 0J10K-CXEMEI

23

COCT&BJ’IHTB, BBIIIOJIHATH BPYYHYIO W Ha KOMIIBIOTEPC HCCIOKHBIC
AJITOPUTMBI C UCITOJIBL30BAHUCM BETBJICHUH U IUKJIOB JI1 YIIPAaBJICHU A

HUCIIOJITHUTCIISIMHU

24

Hcnonp3o0BaTh KOHCTAHTBHI H NCPEMCHHBIC PA3JIMUYHBIX THUIIOB
(‘II/ICJIOBI)IX, JJIOTNYCCKHUX, CI/IMBOJIBHI)IX), a TakKXXE COACPIKAIIHUEC HX

BBIPpAKCHU, UCIIOJIB30BATh OIICPATOP IIPHUCBAUBAHUA

2.5

Hcnons3oBaTh npu pa3pa60TKe nporpamMm JIOTHYCCKHUEC 3HAUCHU,

Oonepanuvu U BBIPpAXKCHHUA C HUMU

2.6

An AIA3UPOBATE  HNPCHJIOKCHHBIC  AJITOPUTMBI, B TOM  YHUCIIC
OmnmpeaAcIATG, KaKHUC pE3YJIbTaTbl BO3MOXHBI IIpU 3aJaHHOM

MHOXKECTBE€ UCXOJHBIX 3HAYCHUM

2.7

Co3naBaTh W OTJIQXUBAaTh MPOTPaMMbl Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbIH
AnropuTMHUUYECKUN SI3BIK), pearu3yolIMe HECIIOKHBIE aarOPUTMBbI
00pabOTKM YHCJIOBBIX JIaHHBIX C HCIIOJIB30BAHUEM IHKJIOB H

BETBJICHUI1, B TOM UHCJIE PEATU3YIOLIHUE POBEPKY AETUMOCTH OJTHOTO




LEeJ0r0 Yucjiaa Ha Jpyroe, MpPOBEPKY HATypalbHOIO 4YMCIAa Ha

IPOCTOTY, BBIZENIEHUS LU(p U3 HATYPAJIBLHOTO YUCiIa

9 KIIACCA

Kon

pe3yJabTara

NPOBEPSIEMOT0

HpOBepHeMI)Ie NMpPEeAMETHLIC PE3YJIbTATHI OCBOCHUSA OCHOBHOI1
06pa30BaTeJ’ILHOI7[ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

1

[To Teme «{udpoBas r(paMOTHOCTHY

1.1

Hcnonb30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM 4HCIE
KOMMYHHKAIIMOHHBIE CEpPBUCHI, OOJauHble XpaHWIMIIA JaHHBIX,
OHJIAIH-TIPOTrpaMMBbI (TEKCTOBBIE U TpaduuecKue pelaKTOPhl, CPeabl

pa3paboTKu) B yueOHOW U MTOBCEIHEBHOM JEATEILHOCTH

1.2

[lpuBoauTh  MpUMEPHl  HUCIOJIB30BaHUS  T€OMH(POPMALUOHHBIX
CEPBHCOB, CEPBHUCOB TOCYJApCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX

CCPBHCOB I/IHTepHeTa B yqe6H0171 n HOBCCHHCBHOﬁ JACATCIIbHOCTHU

1.3

Hcnons3oBaTh pas3siinyHbIC CPEACTBA 3allATBI OT BPEAOHOCHOIO

IPOrpaMMHOIO obecrieueHus, 3alMIIaTh MIEPCOHAIIBHYIO
WHPOpMAIMI0O OT HECAHKIMOHMPOBAHHOTO JOCTylla M  €ro
MOCJIEJICTBUI (pa3riamieHus, MoAMEHbl, YTpaThl JaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJOTMYECKUX U  COLMAIBbHO-IICUXOJOTUYECKUX
aCIeKTOB MCIOJb30BaHus ceTu MHTepHeT (cereBasi aHOHUMHOCTB,
nudpoBoH cien, ayTeHTUYHOCTh CYObEKTOB U PECYPCOB, OMACHOCTh

BPEIOHOCHOT'0 KO/1a)

1.4

Pacrio3HaBaTh MONBITKM W TpeAyNpexaaTh BOBIEUYEHHE ce0s U
OKPYXaIOUMX B JIECTPYKTHUBHBIE U KPUMHUHAIIbHbIE (POPMBI CETEBOM

AKTUBHOCTH (B TOM 4HCJIe KUOEPOYIIMHT, (PUILIMHT)

IIo Teme «TeopeTI/ILIeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I))

2.1

PackpbiBaTh CMBICT  TOHATUHA  «MOJEIb», «MOJEIUPOBAHUEN,
ONpeNesaTh BUIAbl MOJEIEH, OLEHUBATH AaJCKBATHOCTh MOJEIIH

MOJIETTUPYEMOMY OOBEKTY U IEJISIM MOJCIUPOBAHUS

2.2

Hcnonb3oBaTh l"pa(l)LI H AOCPCBbA 1 MOJACIUPOBAHUA CHUCTEM

CETEBOU U MEPAPXUUECKON CTPYKTYPbI, HAXOAUTh KpaTyalliuii MyTh B

rpage

ITo Teme «ANrOpUTMBI K MPOrPAMMHUPOBAHHEY




3.1

Pa30buBath 3aaun Ha 110/133/1a41, COCTABIIATH, BHIIOJIHATH BPYUHYIO U
Ha KOMIIBIOTEPE HECIIOXKHBIE aITOPUTMBI C  HCIIOJIb30BAHUEM
BETBJICHUM, IMKJIOB W  BCIOMOTraTEJIbHBIX QJITOPUTMOB  JUIA

YHpaBJICHUSA UCITIOJTHUTCIIAMHA

3.2

CocTaBiATh M OTJIAXKUBAaTh IPOrPAMMBbl, PEAIN3YIOIIUE THUIIOBbIE
QITOPUTMBI  00pabOTKM YMCIIOBBIX IIOCJIEIOBAaTENbHOCTEH MU
OIHOMEPHBIX  YMCJIOBBIX ~ MAacCMBOB  (IIOMCK  MaKCHUMYMOB,
MHUHUMYMOB, CYMMBbI WJIM KOJMYECTBA 3JIEMEHTOB C 3aJaHHBIMU
CBOWCTBaMH) Ha OJTHOM U3 SI3BIKOB IiporpammupoBanu s (Python, C++,

[Tackans, Java, C#, llIkonpHBI ATTOPUTMHYCCKUN S3BIK)

IIo Teme «I/IH(I)OpMaL[I/IOHHBIC TCXHOJIOTHN»

4.1

Breibupats cnoco® mpencTaBieHHS MJaHHBIX B COOTBETCTBUH C
MOCTABJICHHOM 3a7adueil (TaOIHIIbl, CXeMbl, TPapUKH, TUArPaMMBbI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIUX  IMPOTPAMMHBIX  CPEJICTB

00pabOTKN JTaHHBIX

4.2

Hcnonp30BaTh 3JEKTPOHHBIC TAOMMIIBI JIIsi 00pabOTKM, aHaNu3a |
BU3YyaJIHM3allMd YUCJIOBBIX JAaHHBIX, B TOM 4YHUCJE C BBIICICHUEM
IUana3oHa TaONUIBI W YHOPSIOYMBAaHUEM (COPTHUPOBKOM) €ro

JJIEMCHTOB

4.3

Co3maBaTh M NPUMEHATH B AJIEKTPOHHBIX Tabmuuax (GpopMysibl Ui
pacuéToB C HCIOJb30BAHMEM BCTPOEHHBIX apU(PMETHUECKHX
GyHKIME (CyMMUpOBaHHE U TOACYET 3HAUEHUH, OTBEYAIOIIUX
3aJJaHHOMY  YCIIOBUIO,  CpeiHee  apudmMeTudeckoe,  IMOUCK
MaKCHMaJbHOTO ¥ MHUHUMAJIBHOTO 3HAY€HHUs), aOCONIOTHOH,

OTHOCHUTEIIbHOU, CMEIIAHHOM aJipecaluu

4.4

Hcnons3oBaTh JJICKTPOHHBLIC Ta6J'II/II_U>I JUIA YHUCJICHHOTIO
MOJACIIMPOBAHUA B MNPOCThIX 3aJladyaX H3 Ppa3HbIX IMPECAMCTHBIX

oOiacreit




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Hudpoas rpaMOTHOCTH

1.1

KoMnbioTep — yHUBEpCaJIbHOE BBIYMCIUTEIBHOE YCTPOUCTBO, paboTaromIee 1o
nporpaMmMe. THIBI KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI, CYNEpPKOMIIbIOTEpbl. MoOunbpHble ycTpolicTBa. TexHHKa

0€30MaCHOCTH U MPaBHJIa padOTHl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M HX Ha3zHadeHue. IIponeccop.
OnepaTtuBHasi M JOJTOBpEMEHHAsl MaMsTh. YCTPONCTBAa BBOJAa M BBIBOJA.
CeHcopHBII BBOJI, JaTYNKU MOOMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKOM

ayTeHTHUKAITIT

1.3

Hctopust pa3BUTHSL KOMIIBIOTEPOB M IporpaMMHoro odecredenus. [lokoneHus
KOMINbIOTEPOB.  COBpEMEHHBIE  TEHIEHLUUH  DPAa3BUTUA  KOMIIBIOTEPOB.
Cynepxomnsrorepsl. [lapaenbablie BeranciieHus. [lepcoHanpHblii KOMIIBIOTED.
[lpoieccop u ero XapakTepUCTHKH (TAaKTOBash 4YacToTa, pa3psIHOCTB).
OneparuBHas namMATh. JloaroBpeMeHHas namsaTh. Y CTPOWCTBA BBOJA U BbIBOJIA.
OO0BEM XpaHMMBIX JaHHBIX (ONEepaTUBHAS MAMATh KOMIIBIOTEPA, )KECTKHIM IUCK
U TBEPIOTEIbHBII HAKONUTENb, IOCTOSAHHAS MaMATh CMapT(OHA) U CKOPOCTh

A0CTyla IJIsd pa3JIMYHbIX BUAOB HOCHTeJIeH

1.4

[lporpammuOe obOecnieueHne KOMIbIOTepa. lIpukiagHOE MPOTpaMMHOE
obecrieuenne.  CuctemHoe  mporpamMmHoe — obecriedeHue.  CucTeMbI
nporpamMupoBanus. [IpaBoBasi oxpaHa mporpamMm U JaHHbIX. becrmiaTHbele u

yCJIOBHO-OecIaTHbIe mporpaMmbl. CBOOOIHOE TPOrpaMMHOE 0OecTiedeHre

1.5

®aiiner u manku (katanoru). Tunsl daiinoB. CeoiicTBa (aitnoB. XapakTepHbIe
pa3Mmepbl (aiioB pa3IMYHBIX THUIOB (CTpaHWIIA TEKCTA, SJCKTPOHHAS KHUTA,

¢dororpadusi, 3a1UCh MECHH, BUACOKIHII, TOTHOMETPAKHBINA (QUITBM)

1.6

[punnuner noctpoeHus ¢ainoseix cucreM. [loaHoe ums Qaiina (mankw,

karasora). IlyTs Kk Qaitny (manke, KaTauory)




1.7

@aiinoselil MeHekep. Paborta ¢ gaitinamu 1 nankamu (Katajgoramu): CO3JaHue,
KOITMPOBaHUE, NEPEMEIICHNE, TIEPEUMEHOBAHUE U yAalleHHe (alioB U Aok

(xaranoro). [louck ¢ainoB cpeacTBaMu ONEPAIIIOHHON CUCTEMBI

1.8

ApxuBainus JaHHbIX. MIcrioap30BaHUEe TPOrpaMM-apXUBaTOPOB

1.9

KomnbroTepHble BUPYCHI ¥ IPYTUE BPELOHOCHBIE porpaMMbl. IIporpamMmsl 1uist

3aIlUTHI OT BUPYCOB

1.10

O0wenHEeHNE KOMITBIOTEPOB B ceTh. CeTh HTEpHET. BeO-cTpanmiia, Be6-cailT.
Crpyktypa aapecoB BeO-pecypcoB. Bpaysep. IlouckoBbie cuctembl. Ilomck
HHGOPMALIMU TI0 KJIFOUEBBIM CJIOBaM U 10 H300pakeHHio. J[0cTOBEpHOCTH

uH(popMaluu, noiry4eHHoi u3 Murepuera

1.11

COBpeMeHHBIC CCPBHUCHI I/IHTepHeT-KOMMYHI/IKaLII/Iﬁ

1.12

CerteBoii 3TUKET, 0230BbIE HOPMBI HH()OPMAIIMOHHOM STHKH U ITpaBa Ipu padoTe

B cetu MHTepHeT. CTpaTernu 6e3omacHoro nosejeHus B UutepHere

TeopeTtnueckue 0CHOBBI UHOOPMATHKU

2.1

Wudopmanusi — OAHO U3 OCHOBHBIX TMOHATHHW COBPEMEHHOH HAayKH.
WNudopmanus Kak cBeACHUS, IPeJHa3HAYCHHBIE ISl BOCTIPUSATHS YEIIOBEKOM, U
uH(popManus Kak JaHHbIE, KOTOpblE MOTYyT OBITb  00paboTaHBI

aBTOMAaTHU3UPOBAHHON CUCTEMOU

2.2

JIMCKpETHOCTh JaHHBIX. BO3MOXKHOCTH ONUCAaHUsI HENPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOIIIBIO TUCKPETHBIX JaHHBIX. MH(opMalnoHHbIe MpoLecchl —

MIPOLIECCHI, CBA3aHHBIE C XpaHEHUEM, peoOpa3oBaHUEM U Mepetadeii JaHHbIX
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CumBon. Andasut. MomnHocTs andasuta. PasnooOpasue S36IK0B U andaBUTOB.
EcrecTBeHHBIC M (OpManbHBIE S3BIKU. AN(ABUT TEKCTOB Ha PYCCKOM SI3BIKE.
JIBomunbIii andasut. KonndyecTBO BCeBO3MOKHBIX CIIOB (KOIOBBIX KOMOMHAILIHIA)
(uKCUpOBaHHOI ANMUHBI B JABOMYHOM andasute. [IpeoOpa3zoBanHue m000ro0
asnaBuTa K 1BOMUYHOMY. KOonmmuecTBO pa3IMyuHbIX CJI0B (PMKCHPOBAHHON JJTUHBI

B aJihaBUTE ONpPEIeIEHHON MOIIHOCTH
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KomupoBanue cUMBOJIOB OJHOTO ajdaBUTa C IOMOIIBIO KOJIOBBIX CJIOB B

npyrom andasute, KogoBas TabauIa, 1EKOIUPOBAHUE

2.5

Z[BOI/ILIHHﬁ KOJ. Hpe,Z[CTaBJ'IeHI/IC JaHHBIX B KOMIIBIOTEPEC KaK TEKCTOB B

JABOHMYHOM aJ'I(baBI/ITe

2.6

WNupopmanronssiii 00bEM n1aHHBIX. BUT — MUHUMAabHAS €JMHUIA KOJTUYECTBA

nHpopmanuu — 1BOMUHBIA pa3psaa. bailT, kunobailt, meradbaiit, ruradait




2.7

CKOpOCTI) nepcaayn JaHHBbIX. E[[I/IHI/IIII)I CKOpPOCTH IMepCaaur OdaHHBIX.

Hckaxxenue nuopmanuu npu nepegade

2.8

Komuposanue texcros. PaBHomepHsii koa. HepaBHomepnsbiii koa. Koguposka
ASCII. Bocemubutubie komupoBku. [lonstue o komupoBkax UNICODE.
JlekonmupoBaHHe  COOOLICHWM C  MCIOJIb30BaHHMEM  PaBHOMEPHOTO U

HepaBHOMepHOTro Koaa. MHpopMannoHHbIil 00bEM TEKCTa

2.9

OOmiee mpencraBneHue O HU(POBOM TPEACTABICHUU ayIMOBHU3YaJIbHBIX H
JIpYrMX HeNpepblBHbIX AaHHbIX. KoampoBanue 1sera. llBeToBble Mozaenu.

Mopens RGB. I'ny6una koguposanus. [Tanutpa

2.10

PactpoBoe M BekTOpHOE mpejacTaBieHue uzodpakeHuid. [lukcens. Ouenka
nH(pOpMaAIMOHHOTO 00BEMa rpaduuecKkux JaHHBIX Ui PacTpOBOIO

M300paKeHUs

2.11

Konmuposanue 3Byka. Pa3psgHOCTh M yacTtoTa AWCKpeTh3auuu. KonmyecTBo
kaHajgoB 3anucu. OIIEHKa KOJMMYECTBEHHBIX I1apaMeTPOB, CBS3aHHBIX C

MpPEICTaBICHUEM U XpaHEHHUEM 3BYKOBBIX (haiiIoB

HNudopmanionHble TEXHOIOTUH

3.1

TexcToBble JOKYMEHTBI M HMX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuLa, ad3aill,

CTPOKa, CJIOBO, CHUMBOJI)

3.2

TekcToBBI Iponeccop — MHCTPYMEHT CO3/aHMS, PEJAKTUPOBAHUSA U

¢dopmaTupoBanus TekcToB. [IpaBuna Habopa Tekcra
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PenaktupoBanue Ttekcra. CpoiictBa cumBosioB. Ilpudr. Tuner mpudron
(pyOneHnble, ¢ 3aceykaMM, MOHOIIMpHUHHBIE). llomyxkupHoe M KypcuBHOE
Hayepranue. CBoiicTBa a03ameB: TpaHUIlBL, a03allHBIA OTCTYI, WHTEPBAI,

BeIpaBHUBaHuE. CTuieBoe opMaTupoBaHUE
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CrpykTypupoBaHue HH(pOpMAIMd C T[OMOLIbIO CIHCKOB W  TaOIuIl.

MHOFOYpOBHCBBIe CIIMCKH. I[O621BJ'I€HI/IG Ta6J'II/II_I B TCKCTOBBIC TOKYMCHTBI

3.5

BcraBka n300pa)keHHIl B TEKCTOBbIE JOKYMEHTHL. OOTekaHue M300pakeHuit

TEeKCTOM. BKiltoueHre B TEKCTOBBIN JOKYMEHT JuarpaMm u (opmyi

3.6

[lapameTpbl cTpaHunpl, HyMmepanus crpaHull. [loOaBieHue B JOKYMEHT

KOJIOHTHUTYJIOB, CCBUIOK

3.7

IIpoBepka mpasonucanusa. PacctanoBka nepeHocoB. I'010COBOM BBOJ TEKCTA.
OnTurueckoe pacrio3HaBaHuE TEKCTA. KomnbrorepHbIi TIEPEBO/IL.

Hcnons3oBanue cepsucos cetu MHTepHeT 11 00pabOTKH TeKcTa




3.8

3HaKOMCTBO € TpaHUUeCKUMH pelakTopaMu. PacTpoBble  PUCYHKH.

Hcnonb3oBanue rpaduueckux NpUMUTUBOB

3.9

Onepanuu peIakTUpoBaHus rpaduueckux 0OOBEKTOB, B TOM YHUCIE MU(POBBIX
(dbotorpaduii: U3MEeHEeHHUE pa3mepa, 00pe3ka, MOBOPOT, OTpPaKeHHe, padoTa C
obnactsiMu (BbIIEICHNE, KOMTMPOBAHKE, 3aJMBKA IIBETOM), KOPPEKIMS IIBETa,

SIPKOCTH ¥ KOHTPACTHOCTHU

3.10

Bekropnas rpaduxa. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU
CpEICTBaMU TEKCTOBOTO IPOLECCOopa WK APYTUX Mporpamm (MpUIIOKEHUN).

JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

3.11

[MonroroBka MynbTUMEAUUHBIX Npe3eHTannii. Cnaiia. JlobaBneHue Ha criaiin

TCKCTa U 1/1306pa>1<eHI/1171. Pabora ¢ HeCKOIbKHUMH cllaiijaMu

3.12

JloGaBreHre Ha Ciail ayJMOBU3YyadbHbIX JaHHBIX. AHUManus. [ unepcchuiku

8 KJIACC

Koa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

1

Teopernueckrie 0CHOBbI HHPOPMATHKU

1.1

Heno3ununoHHbIe 1 TO3UIIMOHHBIE cCUCTEMBI cunciaeHus. AnpaBut. OcHOBaHUE.
PazpépuyTas gopma 3anucu yucina. [lepeBog B 1eCATHUHYIO CUCTEMY YHCEl,

3aIlIMCaHHbIX B JPYIUX CUCTEMAX CUUCIICHUA

1.2

Pumckas cuctema cunciaeHUs

1.3

JlBonyHas cuctema cuucienus. [lepeBoa nensix uucen B npenenax ot 0 go
1024 B 1BOMYHYIO CUCTEMY CUMCIIEHMs. BocbMepruyHas cucTteMa CUMCIeHUS.
IlepeBox umcen U3 BOCBMEPUUYHON CHCTEMBI B JBOWYHYIO U JECSATHYHYIO
cucreMbl u obOpartHo. llectHanuarepuunas cuctema cuucieHus. llepeson
yyces M3 IIECTHAAUATepPUYHOM CHUCTEMBI B JIBOMUHYIO, BOCBMEPHUYHYIO U

ACCATUYHYIO CUCTCMBI U 06paTHO

1.4

Apudmerndeckue onepanuu B JBOUYHONH CUCTEME CUMCICHUS

1.5

Jlornyeckue BpICKa3pIBaHUA. Jlormueckue 3HAYCHUSA  BBICKA3bIBAaHUM.
DNeMeHTapHble U COCTAaBHBIC BBICKA3bIBAaHUS. JlOrmueckue omepanuu: «u»
(KOHBIOHKIIHS, JIOTHYECKOE YMHOXKEHUE), «UIN» (JU3BIOHKIINS, JJOTHYECKOEe
CIOXKEHHE), «He» (JIorudeckoe oTpulianue). lIpuopuTeT JOTHMYECKUX

onepaunﬁ. OHpeI[CJ'ICHI/Ie HCTUHHOCTH COCTAaBHOI'O BBICKA3bIBAHUA IIPU




HU3BCCTHBIX 3HAYCHHUAX MHNCTUHHOCTH BXOJJAIIUX B HETO JJIEMCHTAPHBIX

BBICKA3bIBAHU U

1.6

Jlornueckue BblpakeHMs. [IpaBuia 3amucHM  JOTMYECKUX  BBIPAKECHUM.

[TocTpoenuie TaOIMI HCTUHHOCTH JIOTUYECKUX BBIPAXKEHUN

1.7

Jlorndeckue 31eMEHTBL. 3HAKOMCTBO C JOTHYSCKMMH OCHOBaMU KOMIIBIOTCPA

ANropuTMBI U IPOrPAMMUPOBAHNE

2.1

Ilonsarue ajaropurMma. HUcnonanrenu aAJITOPUTMOB. AJIFOpI/ITM KaK IIJ1aH

yYHpaBJICHUS UCITIOJIHUTCIICM

2.2

CaoiicTBa anropurMa. CriocoObl 3anucu anroputMa (CJI0BeCHBIH, B BUAE OJIOK-

CXEMBI, IPOrpaMma)

2.3

ANTOpUTMHUYECKHE KOHCTPYKIMHU. KOHCTpyKIHUs «clienoBaHuey». JIMHEHHbI
anropuT™M. OrpaHUYEHHOCTh JIMHEWHBIX aJITOPUTMOB: HEBO3MOXKHOCTh
MPEAyCMOTPETh 3aBUCUMOCTH MOCJIEIOBATEILHOCTH BBIMOIHIEMBIX JIEHCTBUN

OT HCXOAHBIX JaHHBIX
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KOHCprKI_[I/ISI «BCTBJICHHUC)». IOJIHAA M HCIIOJIHAA (bOpMBI. Brmonnenue u
HCBLIITOJHCHUC YCIIOBUS (I/ICTI/IHHOCTB H JIOXHOCTb BBICKaSBIBaHI/ISI). HpOCTbIG

" COCTAaBHBIC YCJIOBUA

2.5

KOHCprKIII/Ifl «IIOBTOPCHUCH: HUKJIbI C 3aJaHHBIM YHUCIIOM HOBTOpeHHﬁ, C

YCJIOBUCM BBIITOJIHCHUS, C HepeMCHHOﬁ OUKJIa

2.6

Pazpaborka ans (opManabHOrO HMCIOJIHUTENS alrOpuTMa, MPHUBOISIIIETO K
TpeOyeMoMy pe3yJIbTaTy MpH KOHKPETHBIX MCXOJAHBIX JaHHBIX. PazpaboTka
HECJIOXKHBIX aJITOPUTMOB C UCIOJIb30BAHUEM LMUKJIOB W BETBICHHUU A
ynpaBieHuss (QopMaiIbHbIMU HCIONHUTENSAMU. BBIMOIHEHUE anropuTMOB

BPYYHYIO U Ha KOMIIBIOTEPC. CuHTaKCHYECKHUE U JIOTHYECKHE OITHOKU. OTKAa3bl

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHblii
AnropurMuueckuil fI3pik). Cuctema mporpaMMUpPOBaHUS: PEIAKTOP TEKCTa

nporpamMm, TpaHCIATOP, OTIAAUYUK

2.8

HepeMeHHaﬂ: TUII, UMs, 3HAYCHHC. HCJ’IBIC, BCIICCTBCHHBIC W CHUMBOJIBHBIC

repeMeHHbIe

2.9

Onepatop npucBauBaHus. ApUPMETHUYECKHE BBIPAKECHHS U TOPAIAOK HX
BbuuciIeHus. Onepaluu ¢ UENbIMU YHUCIAMM: LIEJTOYUCICHHOE JEJIEHUE,

OCTAaTOK OT ACJICHMHA. HpOBepKa ACIIMMOCTH OJHOI'0 LIEJIOro 4Yrucjia Ha JPpyroe

2.10

BerBnenusi. CocTaBHble YCIOBHSI (3allUCh JIOTMYECKUX BBIPAKEHUNW Ha

MU3y4yaeMoOM sI3bIK€ IporpaMMupoBaHus). HaxoxneHue MuHHMyMa H




MAaKCHMyMa H3 JBYX, TpPEX M 4YETBIpEX uuces. PemeHne KBaapaTHOro

YPaBHCHUA, UMCIOIICTO BEIICCTBCHHBIC KOPHU

2.11

JuanoroBas oTjJajKa MporpamMM: IIOLIATOBOE BBIIOJHEHUE, IPOCMOTP

3HAYEeHUI BCJINYNH, OTHaHOqHBIfI BBIBO/I, BBI60p TOYKH OCTaHOBa

2.12

[ukn ¢ ycnoBuem. Anroputm EBkiuga s HaxOXIEHUsS HauOOIBIIETO
00IIIeTo IeUTENS IByX HATYpalIbHBIX Yrcel. Pa30uenue 3amnucu HaTypaabHOTO
Yyucia B MO3UIMOHHON CUCTEME C OCHOBAaHMEM, MEHBIIIUM WU paBHbIM 10, Ha

OTJENIbHBIC ITHU(PEI

2.13

]_II/IKJ'I C nepeMeHHoﬁ. AJ'IrOpI/ITMBI IIPOBCPKHU JCTIUMOCTHU OJHOI'O LECJIO0ro 4uciia

Ha Jpyroe, IPOBEPKH HATYPAJIBbHOI'O YKCia Ha IIPOCTOTY

2.14

O6paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonpHas oOpaboTka cTpok. [1ogcu€T 4acTOTHI MOSBICHUS CHMBOJA B

ctpoke. Berpoennbie pyHKINU 111 00pabOTKH CTPOK

2.15

Onpenenenrie BO3MOXHBIX pe3yibTaTOB pabOThl alropuTMa MpU 3aJaHHOM
MHOKECTBE BXOJHBIX TaHHBIX, ONPEIEICHIE BO3MOKHBIX BXOJHBIX JaHHBIX,

MPUBOIAIINX K TAHHOMY Pe3yJIbTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMSA

udposas rpaMOTHOCTH

1.1

I'moGanpHas cerp MuaTepHeT. IP-anapeca y3moB. CereBoe XpaHEHHE TaHHBIX.
MeToabl THAMBHUIYAIBHOTO M KOJUIEKTHBHOTO Pa3MelIeHr s HOBOW HHGOpMaIun
B HTepHere. Bonbimme naHHbIE (MHTEPHET-JAaHHBIE, B YACTHOCTH JaHHBIE

COLIMAJIBHBIX CETEH)

1.2

[Tonsitue 00 uHbOPMAIMOHHONW 0€30MacCHOCTH. YTPO3bl HHGOPMAIMOHHON
0€30macHOCTH IMPH padboTe B rI100aTBHOM CETH U METOIBI POTUBOACHCTBUS HM.
[paBuia OezonacHo# ayTeHTU(UKAIMH. 3aIIUTa TUYHOW HH(POPMAIIUHU B CETH
HNurtepHer. be3omacHele crparerun 1nosefeHus B ceTd  MHTepHer.
[IpenynpexxaeHrue BOBICYEHUSI B JCCTPYKTUBHBIE U KPUMHUHAJIbHBIE (POPMBI

CETEeBOI aKTUBHOCTH (KHOEpOYIIHHT, PUIIIHT U IpyTrre HOpMBI)

1.3

Bunael gesteabHOCTH B HHTepHeTe. I/IHTepHeT—CepBI/ICHI KOMMYHHUKAIIHOHHbBIC
CCPBUCHI (HO‘-ITOB&H cny>1<6a, BI/I,Z[eO—KOH(l)epeHLI-CBSI?»B n z[pyme), CIIpaBOYHBIC

ciyXObl (KapThl, pacHHCaHMUs U JIpyTue), IMOMCKOBBIE CIIYXOBbl, CIyXOBbI




OOHOBJICHHSI TPOTPAMMHOTO oOOecnedeHuss M JApyrue ciykObl. CepBHCHI
rocymapcTBeHHbIX yciyr. OOnaunbsle xpaHuiauma AaHHbX. CpeacTsa
COBMECTHOW pa3pabOTKu JTOKyMEeHTOB (oHaaiH-o¢ucel). Ilporpammuoe
o0OecrieyeHne Kak BeO-CepBHC: OHJIAWHOBBIE TEKCTOBblE M TIpaduyeckue

PEeAAKTOPHI, Cpelibl pa3paboTKU MPOrpaMm

Teopernueckrie 0OCHOBBI HHPOPMATHKHU

2.1

Mogenb. 3amaun, pemaemMble ¢ TOMOIIBI0 MoaenupoBanus. Kiaccupukanmm
Mozenei. MarepuanbHble (HaTypHBIE) M WH(GOPMAIMOHHBIE MOJIEIH.
HenpepwiBHble U auckpeTHble Monenu. VmwuranuonHbsle mopenu. Wrposeie
Mozenu. OLeHKa COOTBETCTBUS MOJETH MOJCIUPYEMOMY OOBEKTY M LIENsM

MOICIUPOBaHUA

2.2

Tabnuunbie MOJCIIN. Ta6J'II/IL[a KaK IpCACTABJICHUC OTHOILICHHU A
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ba3pl nmanHbiXx. OTOOp B Tabnmuue CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY

YCIIOBHUIO
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I'pad. Bepumna, pebpo, myTtb. OpHEHTUPOBAHHBIE U HEOPUEHTHPOBAHHBIC
rpadul. Jlnmunaa (Bec) pebpa. BecoBas marpuma rpada. J{nmuHa myTH MExmy
BepmmHaMu rpada. [Tonck ontumansHoro myTH B rpade. HaganpHas BepmmHa
(MCTOYHMK) W KOHEYHas BepmHMHa (CTOK) B OpPHUEHTHUPOBAaHHOM Tpade.

Brruncienue konuyecTBa MmyTel B HAIPaBJISHHOM allUKJINYEeCKOM Tpade

2.5

Hepeso. Kopenb, Bepmmna (y3en), 1ucT, pedpo (ayra) aepesa. BeicoTa nepesa.
IMonnepeBo. Ilpumepsl ucnosib3oBaHus JepeBbeB. l[lepebop BapuaHTOB C

MOMOIIBIO JIepeBa

2.6

[lonsiTue MaremaTtuueckol Mopenu. 3agadyd, peuaeMble €  [OMOUIBbIO
MaTEeMaTUYECKOro (KOMITBIOTEPHOTO) MO/JICJIMPOBAHUS. Otnuune
MaTeMaTUYeCKOM MoOJAeIM OT HAaTypHOM MOJEIM M OT CIIOBECHOIO

(JIuTepaTypHOro) onucaHus 0ObeKTa

2.7

DTtanbl KOMIBIOTEPHOTO MOJAEIMPOBAHUA: MOCTAHOBKA 3aJadd, MOCTPOEHUE
MaTeMaTUYeCKOl Mojenu, NporpaMMHas pealu3alusi, TECTUPOBAHUE,
MPOBEJICHUE KOMIBIOTEPHOTO JKCIIEPUMEHTA, aHallu3 €ro pe3yJibTaToB,

YTOYHCHHUEC MOJCIIN

ANTOPUTMBI U IPOTPAMMUPOBAHUE

3.1

Paz0uenue 3aJa4y Ha I10J3aJa4dH. Cocrapnenne AJITOpUTMOB U IIPOTpaMM C
HUCII0JIB30BaAHUEM BGTBJ’IGHHﬁ, IUKJIOB M BCIIOMOT'AaTCJIBbHBIX AJITOPUTMOB JJIA

YHpaBJICHUSA UCITOJTHUTECIEM UJIU APYTUMHU UCITOJTHUTCIIIMU




3.2

Tabnuunblie BenmuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocTaBlieHUE U
OTJIaIKa TPOTPaMM, PEATM3YIONUX THUIIOBBIE AJITOPUTMBI  00pPaObOTKH
OJTHOMEPHBIX YHCJIOBBIX MAaCCHBOB, HA OJJHOM U3 SI3BIKOB ITPOTPAMMHUPOBAHMUS
(Python, C++, Ilackans, Java, C#, IlIkonpHbII AJNTOpUTMHYECKUN S3BIK):
3aM0JIHEHUE YHCIIOBOTO MAacCHBa CIyYallHBIMU YHCIIaMH, B COOTBETCTBHUU C
(dhopMynoit uiaH myTéM BBOJA YHCEIl, HAX0XKICHUE CYMMBI 3JIEMEHTOB MaCcCHBa,
JIMHEWHBIM TOHMCK 3aJJaHHOr0 3HAUEHHS B MACCHBE, ITOACYUET DJIISMEHTOB
MAacCuBa,  yJOBJCTBOPSIONIMX  33aJlaHHOMY  YCJOBHIO,  HaXOXICHUE

MHHUMAJIBHOTO (MaKCUMaIbHOTO0) 3JieMeHTa MaccuBa. COPTUPOBKA MacCUBa
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O6pa60TKa IMOTOKAa MOAaHHBIX: BBIYUCIICHHEC KOJUYCCTBA, CYMMBbI, CpPCIHCTO
apI/I(pMeTI/IIIGCKOl"O, MHHUMAJIBHOI'O U MAaKCHMAJIbHOI'O 3HAYCHHUA DJICMCHTOB

MOCJICAOBATCIBHOCTHU, YAOBJICTBOPAOIIUX 3aJAHHOMY YCJIIOBHIO

3.4

VYnpasnenue. Curnan. O6parHas cBs3b. [loyueHue CUrHaJNIOB OT HU(PPOBBIX
JATUYNKOB (KAacaHUsA, DPACCTOSIHMS, CBeTa, 3Byka M Jpyroro). IIpumepsl
UCIOJIB30BAHMUS MPHUHLIMIA OOpaTHOW CBS3M B CHUCTEMax yIpaBICHUs
TEXHUUYECKUMHU YCTPOWCTBaAaMH, B TOM 4Hucie B poboTorexHuke. [Ipumepst
pOOOTH3UPOBAHHBIX  CHUCTEM  (CHUCTeMa yNpaBIEHUs  JBUXKCHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapOYHasi JIMHUS aBTO3aBOJia, aBTOMAaTU3UPOBAHHOE
yOpaBjI€HUE OTOIUIGHWEM JIOMa, AaBTOHOMHas CHCTeMa YIPaBICHHS

TPAHCIOPTHBIM CPEACTBOM U JAPYTUE CUCTEMBI)

NudopmanionHble TEXHOJIOTUH

4.1

[Tonsitne 00 A7MEKTPOHHBIX TaOIUIIaX. THUIIBI JAaHHBIX B SYEHKaX DJICKTPOHHON
Tabmuisl. PenaktupoBanue u popmatupoBanue Tadnui. BerpoeHHble QyHKIMN
JUISL TIOMCKA MaKCUMyMa, MUHUMYMa, CYMMBI U CPETHETO apu(pMETHIECKOTO.
CoprupoBKa JaHHBIX B BblACIEHHOM auana3zoHe. Iloctpoenue aumarpamm
(ructorpamma, Kpyroeas AMarpaMmma, TodyeyHas Auarpamma). Beibop tuna

JarpaMMbl

4.2

[IpeoOpazoBanue Gopmyn npu konupoBaHuU. OTHOCUTENbHAS, A0COTIOTHAS U

CMCIIaHHaA aJgpecanusa

4.3

VYClloBHBIE BBIUMCIICHUS B AJIEKTPOHHBIX Tabnuax. CyMMUpOBaHHE U MOJICUET
3HAUYEHU, OTBEUAIOIINX 33/laHHOMY yciaoBUl0. O0paboTka 60X HAOOPOB

JaHHBIX. YucimenHoe MOACIIMPOBAHHUEC B 3JICKTPOHHBIX Ta6n1/1uax

4.4

Ponp nHOpMaLMOHHBIX TEXHOJIOTUH B pa3BUTUU 3KOHOMUKHU MUpPaA, CTPAHBI,
peruona. OTKpbIThIE oOpa3zoBaTenbHble pecypchl. Ilpodeccun, cBsizaHHBIE C

nHpopmMaTukOd © HMHGOPMALMOHHBIMM TEXHOJOTHSMU: BeO-nu3aitHep,




MPOTPAMMHUCT, Pa3pabOTYMK MOOUIBHBIX MPWIOKCHUH, TECTUPOBIIHK,
APXUTEKTOP MPOrPAMMHOIO OOECIICUCHHMS, CIICIUAIIUCT 10 aHAIU3y JAaHHBIX,

CHUCTEMHBIA aIMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIbHOM
MMPOT'PAMMBbI OCHOBHOI'O OBHIET'O OBPA30BAHUA

Kon
MPOBEPSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPeAMETHBIM pe3yJbTaTaM
0a30BOro yPOBHSI OCBOCHHUS OCHOBHOIi 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopazoBanus Ha ocHoBe PI'OC

1

3HaTh (MIOHUMATBh)

1.1

Brnanenne OCHOBHBIMHM TMOHSTUSAMH: HH(poOpMamus, mepeaaya,
XpaHeHue 1 00paboTKa HHPOPMAIIMH, AITOPUTM, MOJIENb, LU(POBOI
OPOAYKT H WX HWCIONB30BaHUE [UIA pPEHICHHS YYeOHBIX W

MMPAKTHUYCCKHUX 3ada4

1.2

Bnaz[eHne IOHATHUAMU: BBICKA3bIBAHUE, JIOTMYECKas OIllcpanus,

JIOTUYCCKOEC BBIPAXKCHUE

YmMmersb

2.1

YMeHHe onepupoBaTh SIUHUIIAMH U3MEPEHUS WH()OPMAITMOHHOIO

00BEMaA M CKOPOCTH Mepeaun JaHHBIX

2.2

YMeHue 3anucheiBaTh U CpaBHUBATH Leible uncia ot 0 no 1024 B
Pa3IMYHBIX MMO3UIMOHHBIX CUCTEMAX CUUCIICHUSI C OCHOBAHUSAMH 2,

8, 16, BBIMOTHATH apuPMETHUECKUE ONIEepallMH HaJl HUMU
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YMmeHue KOOAUPOBATL U ACKOAWPOBATH COO6H.[€HI/IH 110 3aJaHHBIM
npaBujiaM; ITOHMMAaHHWEC OCHOBHBIX TIIPUHOUIIOB KOAWPOBAHHA

uH(OpMAaIH pa3InYHON MPUPOIBL: TEKCTOBOM, rpaduuecKoi, ay o

2.4

VYMeHne 3almchiBaTh JIOTHYECKHE BBIPAKCHUA € HCITOJIb30BAHUEM
AU3BIOHKIWU, KOHBIOHKIIUH U OTpULlaHUA, OIIPCACIIATE NCTUHHOCTD
JOTUYECCKHUX BBIpa)KGHHﬁ, €CJIM HU3BCCTHBI 3HAYCHHA HWCTHHHOCTHU
BXOJAIINX B HECIO NMEPEMECHHEBIX, CTPOUTH Ta6J'II/IIII>I UCTUHHOCTH AJIA
JOTUYCCKHUX BLIpa)KeHI/II\/'I; 3alIMChIBATh JIOTUYECKUC BBIPAXKCHHA Ha

M3y4aeMOM SI3bIKE IPOrPaMMUPOBAHUS

2.5

YMeHue COCTaBlATh, BBIIOJNHATH BPYUHYIO M Ha KOMIIBIOTEPE
HECJIOXKHBIE  aJIrOPUTMbl  JJISl  YOPABIEHUS  MCHOJHUTEISAMHU
(Yepenamika, YepTEXHUK W JIpyrue); CO3/aBaTh W OTJIAXKUBATH
porpaMMbl Ha OJHOM M3 A3BIKOB IIporpammupoBanus (Python, C++,

[Mackanw, Java, C#, IlkonpHBII AJNTOPUTMHYECKUN SI3BIK),




peanu3yronye HECIOXKHbIE alrOPpUTMbl O00paOOTKHM YHCIIOBBIX
JAHHBIX C UCII0JIb30BAHUEM LIMKJIOB U BETBJICHUI; YMEHHE pa301BaTh
3aJ1a4M Ha I10J33/1a4M, WCIIOJIb30BaTh KOHCTAHTHI, IIEPEMEHHBIC U
BBIDQKEHHUSI  PA3IUYHBIX  THUMOB  (YUCJIOBBIX, JIOTMYECKHX,
CUMBOJIBHBIX);  @HaJU3UpPOBATh  NPEUIOKEHHBI  alIrOpUTM,
OIpPENENATh, KaKWe pPE3ylbTaTbl BO3MOXKHBI IIPU  3aJaHHOM

MHOXCCTBC UCXOJHBIX 3HaYCHUHN

2.6

YMeHue 3anucaTh Ha M3y4aeMOM SI3bIKE IPOTrPaAMMHUPOBAHUS
QJITOPUTMBI IPOBEPKHU JEITMMOCTH OJHOTO 1IEJIOT0 YUCIIA HA JPYToe,
IIPOBEPKM HATypaJbHOTO YMCIa Ha MPOCTOTY, BIIECICHUS LU(p U3
HATYpaJbHOTO 4YHCIA, MOUCK MAaKCUMYMOB, MMHMMYMOB, CYMMBI

YK CJIOBOM IoCJI€aA0BaTCIIbHOCTHU

2.7

Brnanenne ymMeHneM OpUEHTHPOBATHCSA B HEPAPXUUECKOM CTPYKTYpe
daiimoBoil  cuctembl, paboratb ¢  GalJIOBOM  CHCTEMOU
NIEPCOHAILHOTO KOMITBIOTEpPA C HCIOJIB30BaHUEM TpadUdecKoro
uHTep(delica, a WMEHHO: CO3/[aBaTh, KONUPOBATh, IEPEMEIIATh,

MNEPpCUMCHOBLIBATD, YAAJIATH U apXUBUPOBATH cbaﬁnm M KaTaJIoIru

2.8

Bnanenue YMEHUSIMU u HaBBIKAMH W CIIOJIB30BaHUS
WH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHUM JIJIS TIOMCKA,
XpaHeHHus, 00padOTKM U Tepeaadydl U aHajdu3a Pas3IMYHbIX BUIOB

nHpopMaIuu

2.9

YMeHne BeIOHpaTh CIoco0 MpeACTaBICHHS JaHHBIX B COOTBETCTBUHU
C MOCTaBJICHHOM 3a7a4ei (TaOauIlbl, CXeMbI, rpaduKH, JUarpaMMbl)
C UCHOJB30BAHMEM COOTBETCTBYIOUIMX IPOTPAMMHBIX CpEJICTB

00paboTKH JaHHBIX

2.10

YMmenue QopmanuzoBaTh W CTPYKTYPHPOBAaTh HH(OpPMAIHIO,
UCIIOJIBb3Yysl SJEKTPOHHBIE TaOaMIBl A 00paOOTKH, aHamu3a u
BU3yaJlM3alliid YUCIIOBBIX JAaHHBIX, B TOM 4YHCII€ C BbIICICHUEM
Jana3oHa TaOMUIBl U YNOPSAJOYMBAHHEM (COPTHUPOBKOI) ero
3JIEMEHTOB; YMEHHE IPUMEHSTh B 3JICKTPOHHBIX TaOIUIIaX (YOPMYIIBI
JUIE  pacy€éToB C  HCIOJB30BAaHUEM BCTPOCHHBIX  (DYHKIIMIA,
abCOJIIOTHOI, OTHOCHUTEIBHOM, CMeIlaHHON ajipecaluy;
UCIOJb30BaTh  AJIEKTPOHHbIE  TaONUIBl  JUIi  YHUCIEHHOTO
MOJICIMPOBAaHUS B MPOCTBIX 3aJadyax M3 Pa3HbIX MPEIMETHBIX

oOiacreit




INEPEYEHDb 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D
IHO UTHO®OPMATUKE

Kon IIpoBepsieMbIii 3JIEMEHT COACPKAHU A

1 [udposast rpaMOTHOCTH

®aiinel 1 manku (katanoru). [[puHIKUIBI TOCTpOCHUS (PANHTIOBBIX CHCTEM.
[Totroe ums aitna (mankm). ITyTe k daitny (manke). Pabora ¢ daiinamu u
. KaTaloraMu  CpeICTBAMHU  ONEPAllMOHHOW  CUCTEMBL:  CO3/aHHE,
' KOIMUPOBaHKE, MEpeMelleHrne, NepeUMEeHOBaHUE U yJaneHue ¢ailioB u
nanok (xaranoroB). Tumbl ¢aitnoB. CpoiicTBa (aitnoB. daiinoBblii

MeHemkep. [louck daitnoB cpeacTBaMu oneparuoOHHON CHCTEMBI

Ob6benunenne koMnblOTePOB B ceTh. CeTh UHTEpHET. BeO-cTpanuiia, Beo-
caiit. CtpykTtypa ajnpecoB BeO-pecypcoB. bpayszep. [lonckoBbie CHCTEMBI.
1.2 [Touck wHpOpMAIMKM TO KIOYEBBIM CIIOBAM M 10 HM300paKCHHIO.
HocroBepHocTh mHpOpManuu, moiaydeHHor u3 Hurtepuera. IP-ampeca

y3710B. CeTeBoe XpaHEHHUE TaHHBIX

2 Teopernyeckue OCHOBBI HH()OPMATHKA

JIuCcKpeTHOCTh JaHHBIX. BO3MOXKHOCTH ONMCaHUs HENIPEPHIBHBIX 00BEKTOB
U IIPOLIECCOB C ITIOMOILBIO JUCKPETHBIX IaHHBIX.

CumBon. Andasut. MomHocts andasuta. JIBoWYHBIA  andaBur.
KomnuecTso BCEBO3MOKHBIX CJIOB (KOIOBBIX KOMOUWHAIHH)
(uKCcHpOBaHHOM JUTMHBI B IBOUYHOM andasute. [IpeobpazoBanue modoro
andasuta Kk ABOMYHOMY. KonmudecTBO paznuyHBIX CIOB (PUKCHPOBAHHOMN
2.1 JUTMHBI B ajihaBUTE ONPEIeIEHH O MOIITHOCTH.

KoaupoBanue cuMBOIOB 0HOTO alipaBUTa ¢ TTOMOIIbIO KOJOBBIX CJIOB B
npyroMm andaBuTe, KojoBas Tabmuua, aexoxupoBaHue. KonupoBaHue
TekcToB. PaBHOMepHBI koa. HepaBHomepHsblii koa. Komuposka ASCII.
BocemubutHbie komupoBku. Ilonsitue o komupoBkax UNICODE.
JlexomupoBaHue COOONICHWH C WCIOJB30BAaHHUEM PAaBHOMEPHOTO |

HepaBHOMEpHOTo koja. MHbopMannoHHbI 00bEM TEKCTa

Nudopmanronnsiii 00bEM AaHHBIX. BUT — MUHHManIbHAs eAWMHULA
2.2 KOJIMYeCTBa WMH(pOpMAIMM — JBOWYHBIA pa3psa. EIWHHIEI HM3MepeHus

WHPOPMAITMOHHOTO 00BEMa JaHHBIX. but, OGalT, KmiI0OalT, mMeradair,




rurabaiir. CkopocTh nepenayd JaHHbIX. EIMHUILBI CKOPOCTH Iepenauu

JaHHBIX
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KomupoBanme mBera. llgetoBrie wmogenu. Mopens RGB. T'nmyOuna
koxupoBaHnus. [Tanutpa.

PactpoBoe u BekTOpHOE TpeacTaBneHue nzoopaxenuit. [lukcens. Ouenka
UH(POPMAITMOHHOTO 00BEMa TrpadUyecKuX MJaHHBIX JJIsI PacTpOBOTO

HU300paKeHUs
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Konuposanue 3Byka. PaszpsaHocts 1 yactora 3anucu. KonuuecTBo kaHanos
3aIlUCH.
OneHKa KOJIMYECTBEHHBIX IIapaMETPOB, CBA3AHHBIX C IIPEICTABICHUEM U

XpaHeHHEM 3BYKOBBIX (haiijioB

2.5

Heno3uimonHele ¥ TO3UIMOHHBIE CHCTEMBI CYHCICHUS. AlndaBur.
OcuoBanue. Pa3sépuyTas dhopma 3anucu uucna. [lepeBon B gecaTuuHyio
CUCTEMY YHCEeJ, 3alMCaHHBIX B [PYTHX CUCTEMaX CUMCIICHUSI.

Pumckas cuctema cunciaeHUS

2.6

JlBonunas cuctema cumcienus. [lepeBon ensix yncen B npenenax ot 0 1o
1024 B fABOMYHYIO CHUCTEMY cuuclieHHs. BocbMepuuHas cucrema
cuncnenus. [lepeBon uyucen U3 BOCBMEPUYHON CHUCTEMBI B JBOUYHYIO U
JeCATUYHYI0 cucteMbl U oOpartHo. lllecTHamunaTepuuHas cuctema
cuucienus. [lepeBos urcen U3 mecTHAALATEPUYHON CUCTEMBI B IBOUYHYIO,
BOCBMEPUUYHYIO U JIECATHUUHYIO CUCTEMBI M OOpaTHO. ApudMeTHuecKue

ornepanuu B I[BOH“IHOﬁ CHUCTEMEC CUHCIICHUSA

2.7

Jlornyeckue BBICKa3bIBaHMs. Jlormueckne 3HAYEHUS BBICKA3LIBAHHWH.
DneMeHTapHbIe U COCTaBHBIC BhICKA3bIBaHUS. JIOTHUECKHE OTIEpaALINU: «1)
(KOHBIOHKLIMS, JIOTUYECKOE  YMHOXKEHME), «UIu»  (JU3BIOHKIINS,
JIOTUYECKOE CJIOKEHHE), «He» (Jornueckoe oTpuianue). [Ipumopurer
jJoruyueckux  omnepauud. OnpeneneHne  UCTUHHOCTH  COCTaBHOTO
BBICKA3BIBAHMS, €CIIM M3BECTHHI 3HAUCHUSI UCTUHHOCTH BXOIAIIUX B HETO
3JIEMEHTAPHBIX BbICKa3bIBaHUM. JIornueckue Beipaxkenus. llpaBuna 3anucu
JOTHYECKUX BbIpakeHui. [locTpoeHne TabIUI] MCTUHHOCTH JOTHYECKUX

BBIPAYKEHU I

2.8

Jlormueckue dlIeMEHTHEL. 3HAKOMCTBO C JIOTUYECKHMMH OCHOBaMH

KOMIIBIOTECPA




2.9

HenpepsiBHble 1 auckperHble Mmoaenu. Mimuranmonssie moaenu. Mrpossie
Mozenu. OneHKa aieKBaTHOCTH MOJIENIA MOAEITUPYEMOMY OOBEKTY U LIEIAM

MOJCIMPOBAHUA

2.10

Tabmuunpie Momenu. TaOnwia Kak TpeACTaBICHHUE OTHOIICHUS. ba3zbl

naHHbIX. OTOOp B TaOMIUIIE CTPOK, YIOBIETBOPSIONINX 3alaHHOMY YCIIOBHIO

2.11

I'pad. Bepmmna, pedbpo, myTs. OpueHTUPOBAHHBIE U HEOPUECHTHPOBAHHBIC
rpadbl. [nmuna (Bec) pedpa. Becosast marpuiia rpada. [nwHa myTu MexIy
BepmmHamMu Ttpacda. Ilouck onrtumaneHOro mytH B rpade. HawampHas
BepIIMHA (MCTOYHUK) U KOHEYHas BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM

rpa(be. Brruucnenue koiaudecTBa HYTeI‘/’I B HaAlIPpAaBJICHHOM allUKJINYCCKOM

rpage

2.12

HepeBo. Kopenb, BepmmHa (y3en), TUCT, peOpo (myra) nepeBa. Bricota
nepea. IlommepeBo. Ilpumepsl wucmonb3oBaHus jaepeBbeB. [lepedop

BapHaHTOB C TTOMOIIBIO JepeBa

AJNTOPUTMBI U IPOTPAMMUPOBAHUE

3.1

CpoiictBa asnroputma. CriocoObl 3amucu aaropuTMa (CIOBECHBIN, B BUJC
0JIOK-CXEMBI, TPOrpaMma).

CocTaBneHue anropuTMOB M MPOTPaMM C HCIOJIb30BAHUEM BETBJICHUH,
IIUKJIOB U BCIIOMOTATEIHHBIX aJITOPUTMOB IS YIIPABICHUS UCTIOTHUTEIIEM
(Pobot, Yepenamka, YepTéxHuk u npyrue). BelmosHeHHE aaropuTMoB

BPYUYHYIO U Ha KOMIIBIOTEPE

3.2

SA3bik porpammupoBanus (Python, C++, Ilackans, Java, C#, [llkonpHbIi
AnroputMuueckuil S3pIk).

Cucrema nporpaMMHUpPOBaHUS: PEAKTOP TEKCTa MPOTpaMM, TPAHCISTOP,
OTJIaUHK.

[lepemennas: Tum, umsi, 3HaueHue. Llenpie, BEIIECTBEHHBIE U CUMBOJIBHBIC
MepEMEHHBIE.

Oneparop npucBauBaHus. ApU(PMETHUECKHE BBIPAKECHUS U MOPSAOK HX
BbluKciieHus. Onepauuu ¢ UENbIMU YKCIAMU: 1EJI0YUCIECHHOE JIeJICHUE,
octaTok ot jieneHus. Bersnenus. CoctaBHbIE YCIOBUS (3aMUCH JIOTHYECKHUX
BBIpOKCHHI Ha HM3y4aeMOM S3bIKE€ MporpaMmupoBaHus). HaxoxmeHnwue
MHHUMYMa

U MakCUMyMa W3 JBYX, TPEX W YeTHIpEX 4uces. PereHue KBaapaTHOTO
YpaBHEHHUs, HMEIOLIETO BELIECTBEHHbIE KOpHU. [lukn ¢ ycnoBuem.

AJ'IFOpI/ITM EBkinma nas HaxoXACHHUS HaMOOJIBIIETO 06mer0 JACTINUTCIIA




JIBYX HaTypaJbHbIX uucen. Pa3OueHue 3amucu HaTypajJbHOIO uucjia B
MO3ULIMOHHOM CUCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha
ornenbHble 1HUGPHL. Llukn ¢ nepeMeHHOW. AJTOPUTMBI  IPOBEPKU
JIETMMOCTH OJHOTO IIEJION0 4YKCJIa Ha JIPYroe, MPOBEPKH HATYpaIbHOTO

quclia Ha IPOCTOTY

3.3

O06paboTKa CHMBOJBHBIX JaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIE) IIEPEMEHHBIE.
[TocumBonBHAs 00paboTKa cTpoK. [10CUET YaCTOTHI MOSBICHUS CHMBOJIA B

cTpoke. BerpoeHHble QyHKITMHU it 00pabOTKH CTPOK

34

OnpeneneHI/Ie BO3MOJXHBIX PE3YyJIbTATOB pa6OTBI aJIropuTMa 1npu IaHHOM
MHOKCCTBC BXOJAHBIX [JAHHBIX, OIIPCACIICHUEC BO3MOXKHBIX BXOIHBIX

JaHHBIX, IPUBOJAIIUX K TAHHOMY PE3YJIbTATy

3.5

TaOnuuHble BenurHbI (MaccuBbl). OnHOMepHbIe MaccuBbl. COCTaBlIEHUE U
OTJIaJIKa TMPOTPaMM, PEATU3YIOMNX THIIOBBIE aJTOPUTMBI 00pabOTKU
OIHOMEPHBIX ~ YHCJOBBIX  MAacCHBOB, Ha  OJHOM M3  SI3bIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, C#, IllIkonpHbIH
AnropuTMHUecKHil SI3bIK): 3aMI0JIHEHNE YMCIOBOTO MacCHBa CIIy4ailHbIMU
YHCIIaMH, B COOTBETCTBHHM C (QOpMYyIoil uiaM myTéM BBOJA 4YHUCEN,
HaXO0XJCHUE CYMMbl 3JIEMEHTOB MAacCUBa, JMHEHHBIA MOUCK 3aJaHHOIO
3HAUEHHs B MAacCuBe, MOJCYET 3JIEMEHTOB MAacCUBa, YIOBJIETBOPSIOLIMX
3aJJaHHOMY YCJIOBHMIO, HaXO0)XJI€HHE€ MHUHUMAaJbHOrO0 (MaKCHUMaJbHOIO)
sanemeHTa maccuBa. CoprupoBka maccuBa. OOpaOoTka MOTOKA JAHHBIX:
BBIUUCJICHHE  KOJIMYECTBA, CYMMBI, CpEIHEro apu(MeTHuecKoro,
MHUHUMAJIBHOTO U MaKCHUMaJIbHOTO 3HA4YEHMS 3JIEMEHTOB

MOCJIACAOBATCIIBHOCTH, YAOBICTBOPAOIINX 3aJaHHOMY YCJIOBHUIO

3.6

Vupaenenue. Curnan. OOpatHas cBsi3b. [lolydyeHue CHUTHAJIOB OT
HU(POBBIX NATYMKOB (HAIpUMeEp, KacaHHs, pacCTOSIHUS, CBETa, 3BYKa).
[lpuMepsl WCTONB30BaHUS TPUHIWIIA OOpPaTHOH CBS3M B CHCTEMax
YIPABICHUS TEXHUYECKUMHU YCTPOHCTBAMM C MOMOIIBIO JATYUKOB, B TOM

qucie B pOOOTOTEXHHUKE

HNudopmanoHHbIe TEXHOIOTHH

4.1

TexcToBble TOKYMEHTHI U X CTPYKTYpHBIE 3JIEMEHTHI (CTpaHula, ab3ail,
CTpPOKa, CJI0BO, CUMBOJ).

TexcToBBI TpoOIECCOp — HMHCTPYMEHT CO3/aHUsl, PEeNaKTHPOBaHUS U
dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PemaxTupoBanHue

tekcra. CpoiictBa cumBosioB. llpudt. Tuner mpudro (pyOnensie, c




3aceyKaM¥u, MOHOMIMpHHHBIE). [loy’)KUpHOE M KypCHBHOE HauyepTaHUE.
CaoiicTBa ab3a1eB: rpaHMIIbl, a03a1IHbII OTCTYII, UHTEPBAJI, BRIpaBHUBAHUE.
[Tapametpsl cTpanunsl. CtuneBoe ¢popmarupoBanue. CTpyKTypUpOBaHHUE
WH(GOPMAITUH C TOMOIIBIO CIIMCKOB U Ta0MUIl. MHOTOYPOBHEBBIE CITHCKH.
JobGapnenue Tabnuil B TEKCTOBBIE JOKYMEHTHI. BcTaBka m300paxkeHUil B
TEKCTOBBIE TOKYMeHThL. O0Tekanune n300paxeHnit TekcToM. BkitoueHue B
TEKCTOBBI JOKYMEHT JuarpamMm, ¢GopMyJ, HyMEpaluud CTPaHUL,

KOJIOHTUTYJIOB, CCBUIOK U JPYTrUX 3JICMCHTOB

4.2

PactpoBbie pucynku. Mcmons3oBanue rpaduaecKux MPUMHTHBOB.

Onepauuu pegakTUpoBaHUsI Tpaduueckux OOBEKTOB, B TOM YHCIE
uudpoBeix Qororpaduii: u3MEHEHHWE pa3Mepa, oOOpe3Ka, I[OBOPOT,
oTpaxkeHue, pabora ¢ obOiacTtsaMu (BbLICTICHUE, KOMHPOBAHUE, 3aJIMBKA
[[BETOM), KOPPEKIHsS IBEeTa, SPKOCTH M KOHTPACTHOCTU. BekTopHas
rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU CpPEICTBAMU
TEKCTOBOTO Mpolleccopa WM JPYyTUX MporpamMM  (TIPHIIOKEHUH).

JloGaBieHne BEeKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToaroroBka MynbTUMeIuWHBIX TNpe3eHTauuit. Crnaia. JloOaBineHue Ha
claiil Tekcta W wu300paxkeHuil. Pabota ¢ HECKONbKMMH claiigamu.
JloGaBnenne Ha claiag  ayIdOBU3YaJIbHBIX  JAHHBIX. AHUMAIHUA.

I'nnepcepuikn

4.4

Tumnbl NaHHBIX B sUEHKax AJIEKTPOHHOM TaOimibl. PenaktupoBaHue u
dbopmatupoBanue Tadnuil. Berpoennsie GyHKIINM 1715 TOMCKAa MAKCUMYyMa,
MUHHMYMa, CyMMBI U cpeHero apudmerndeckoro. COpTUpOBKA JAHHBIX B
BbIJIeTIEHHOM JAuana3one. [loctpoenue quarpamm (ructorpamma, KpyroBast
auarpamMma, Tou€4yHas —auarpamma). Bpibop TMma  auMarpaMmsbl.
[IpeoOpazoBanue  Gopmyn npu  konupoBaHuUU. OTHOCUTENBHAS,

a0COJIIOTHASA U CMEIIaHHas aapecanus

4.5

VYCnoBHbIE BBIYUCIEHUS B SJEKTPOHHBIX Tabiuuax. CyMMHUpOBaHHE U
noJacuéT 3HAUeHUHM, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OO6paboTka
OosbIIX HAOOPOB AAHHBIX. UMCIEHHOE MOAETHPOBAHHUE B SJIEKTPOHHBIX

TadImnax
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

e bubmmoreka IIOK https:/m.edsoo.ru/7f41646¢

e Dusukon Jlad https://physicon.ru/eor-list/3-informatika
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