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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o nHbOpMaTHKe Ha YPOBHE OCHOBHOTO 0611iero obpasoBanus
CcoCTaBjieHa Ha OCHOBe TpeOOBaHWM K pe3y/JbTaTaM OCBOEHUS OCHOBHOM
oOpa3oBaTesnbHOM ~ MporpaMMbl  OCHOBHOTO — o0ujero  oOpa3oBanus,
npeacrasiaeHHbx B ®I'OC 000, a Takke deaepaibHON paboueli MpoOrpamMmsl
BOCIUTAHUSI,

[IporpamMma 1o HWH(pOpMaTHKe AaéT MpejcTaB/ieHUe O Liesx, o0ie
cTpareruv 00yuyeHMsi, BOCMHUTAHHUS M Pa3BUTHS 00yuarolMXCs CpejCTBaMH
UHGOopMaTUKK Ha 6a30BOM ypOBHe, yCTaHaB/MBaeT 00s3aTe/lbHOE IpeIMeTHOe
coZiep)kaHue, rpelyCMaTPUBaET ero CTPYKTYPUPOBaHUE TI0 PaszesiaM U TeMaM.

[lporpamma 10 wHbOpPMaTHKe oOmpefieNiseT KOMMUECTBEHHbIE U
KaueCTBEHHbIe XapaKTePUCTUKH YyueDHOro marepuana s KaXAOro Toja
U3yuyeHusd, B TOM 4YHC/e [19 COAEp>KaTe/lbHOTO HAarlO/IHeHUsI PasHOrO BUJA
KOHTPO/ISL  (MPOMEXYTOUHOM aTrectayuu 00yuyaroumxcs, BCEPOCCUNMCKUX
MPOBEPOUHbIX paboT, roCyJApCTBEHHOM UTOrOBOM aTTeCTaluu).

[Iporpamma 10 uWH(pOpPMaTUKe SIBJISETCS OCHOBOW /i COCTaBJIeHUS
aBTOPCKUX YuebHbIX MporpammM, TeMaTHUeCcKoro I[JIaHUPOBaHUsl —Kypca
yUUTesIeM.

LlenssMyu M3yueHus: MUH(OPMATUKM HA YPOBHE OCHOBHOro 001Iero
oOpa3oBaHus ABJSIOTCS:

dopmupoBanme OCHOB MUPOBO33pEeHMUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HaykKu HWHPOPMATHKH, [JOCTHKEHHIM
HAy4YHO-TEeXHUUECKOTO0 Mporpecca M OOIIeCTBEHHOM TMPaKTHKH, 3a CYET
pa3BuTuUs rpecrapjieHui 06 MHPOpPMAaLMKM KaK O BaKHEHILIEM CTPaTEruuecKkoM
pecypce pas3BUTHSI JIMUHOCTH, TOCYJapcTBa, 0OLeCTBa, MOHUMaHWUs POJU
MH(OPMaLMOHHbBIX MPOLIECCOB, MH(OPMaLIMOHHbBIX pecypcos u
MH(OPMALIMOHHbIX TEXHOJIOTHH B YC/JOBHUSX LM(POBOH TpaHCHOpMaLUK
MHOTMX c(ep KU3HHU COBPeMeHHOro 001ecTBa;

obecrieueHre yCJIOBHM, CMIOCOOCTBYIOLMX Pa3sBUTHUIO aJrOPUTMHUECKOTO
MBIILIZIEHNS KaK HeobX0/[MMOro yCioBUs TIPOoeCcCMOHAMbHON /IeTeTbHOCTH B
COBpPeMeHHOM HH(OpMalmoHHOM 00IIeCTBe, MpeAnonaraero crnocobHoCTb
obyuaroiierocsi pa3duBaTh (JIOKHBIE 3afauv Ha 0oJiee TPOCTHIE MMO/3a/auu,
CPaBHUBATh HOBBIE 33/1aUM C 33/la4aMH, PEIISHHBIMU paHee, OTpe/esisTh 1aru
JUIs1 IOCTIDKeHUs! pe3y/bTarta U Tak Jajee;

dopMupoBaHMe W pa3BUTUE KOMIeTeHIMil oOyuaroiuxcs B obnactu
MCI10/1b30BaHUsl  MH(GOPMaLMOHHO-KOMMYHUKAL[MOHHBIX TEXHOJIOTMH, B TOM
yucae  3HaAaHUM, YyYMEHMM M  HaBbIKOB paboThl €  WH(OpMaLMeH,
[IPOrpaMMHMpPOBaHUsi, KOMMYHMKAL|MM B COBpPEMeHHbIX LU(POBLIX Cpejax B
yoioBusix  obecrieuenusi  wH(GOpPMALMOHHONW  0€30MAcHOCTH  JIMYHOCTH
oOyuarorrerocs;

BOCMIMTaHWE OTBETCTBEHHOTO M  W30MpaTeqbHOT0  OTHOILIEHUS K
MH(OpPMaLK C YYETOM IMPABOBBIX U ITUUECKUX ACTIEKTOB €& pacrpoCTpaHeHus,
CTpeM/IeHUs] K TMpOJO/DKeHUI0 o0pa3oBanust B 00s1acTH UH(OPMaLMOHHBIX
TEXHOJIOTUM W CO3UJATEeNbHON [IeSTe/IbHOCTU C TIPUMEHEHUeM CpejCTB
MH(OPMaLIMOHHbBIX TEXHOJIOTHH.

UHpopmaTHKa B 0CHOBHOM 0011jeM 00pa30BaHKH OTpaskaeT:

CYLUHOCTb MH(OPMATUKU KaK HAyYHOM J[UCLUMIUVIMHBI, U3yuarolei
3aKOHOMEPHOCTH MpOTEeKaHust U BO3MO)KHOCTH aBTOMAaTH3aL{Ux
MHGOPMAIMOHHBIX TIPOI[ECCOB B PA3/IMUHBIX CHCTEMax;



OCHOBHble 00/1aCTM  MpUMeHeHUs HWH(OPMAaTHKH, Mpexje BCero
UH(OpMaLMOHHbIe TEXHOIOTWH, YIIPaBaeHue U coluanbHyo cdepy;

MEeXIUCLIATUIMHAPHBIA ~ XapakTep WH(OPMaTUKA W WH(OPMAIMOHHOU
IeaTeNbHOCTH.

N3yuenre WH(QOPMATHKA OKasplBaeT CyLIeCTBEHHOe B/MsSHUE Ha
(opMUpOBaHKMe MHMPOBO33peHMsT 00yuarolerocs, ero >XU3HEHHYI MO3ULHIO,
3aK/1a/[bIBAET OCHOBbI [MOHUMAHUSI TPUHIUINOB  (DYHKI[MOHUPOBAHUS U
MCIOMb30BaHUS ~ WMH(MOPMALJMOHHLIX  TEXHOJOTMH  Kak  HeobXoguMoro
MHCTDYMEHTa MpAaKTHYeCKW JII000H JedATesbHOCTH W OAHOrO0 M3 Haubosee
3HAUMMBIX TEXHOJIOTHUECKUX JIOCTHXKeHWH COBDeMEeHHOU LUBU/IMU3ALMU.
MHoruve npegMeTHble 3HAHUSI U CIOCOOBI  JeATeNbHOCTH, OCBOEHHbIE
obyuarolMUCA TIPU U3yueHud MH(MOPMATHKH, HaXOJAT MpPUMeHeHHe Kak B
paMkax 00pa3oBaTe/sibHOrO Tpollecca TMPU M3YUYEHWH [PYTUX TIPeJMETHBIX
obsacTeii, Tak U B UHBIX >KU3HEHHBIX CUTYAlUsIX, CTAHOBSATCS 3HAUMMBIMU [J1s1
(opMHpOBaHUA KaUeCTB TMUHOCTH, TO €CTh OPUEHTHUPOBAHBI Ha (DOPMUPOBaHKE
MeTaripe/IMEeTHbIX U JIMUHOCTHbBIX Pe3y/ibTaToB 00yueHwusl.

OcHoBHbIe 3aiaun yueOHoro ripegmMeta «MHpopmaTrka» — cpopMUPOBRATH
y 00yyaroLmxcs:

MOHUMaHKe TIPUHLUIIOB YCTPOWCTBA M (DYHKIMOHUPOBAHUS OOBLEKTOB
L1(POBOro OKPYy>XeHUs, MpejcTaBieHuss 00 UCTOPUU U TeH/EeHLMAX Pa3BUTHS
nH(GOPMaTHKHM TIepro/a 1udpoBoil TpaHchopMaliii COBPeMEHHOT0 00111eCTBa;

3HaHWSA, YMEHUs ¥ HaBbIKM I'PaMOTHOW MOCTAHOBKU 33/lay, BO3HUKAIOLUX
B TNPAKTUUECKOW  AeATeJIbHOCTH, [ WX  pelieHWss C  TOMOLIbIO
MH(OPMALMOHHBIX TEXHOJIOTHMH, YMEHUsI M HaBbIKM (hOPMasM30BaHHOIO
OIMMCAHUSA [0CTaBJ/IeHHbIX 3a/iay;

6a3oBble 3HaHUsE 00 UHGOPMALIMOHHOM MO/I€/IUPOBAHUM, B TOM UHUC/IE O
mMaTteMaTHUueckOM MO/e/TMPOBaHUN;

3HaHWe OCHOBHBIX a/ITOPUTMHUUECKUX CTPYKTYDP U YMeHHUe NPUMEHATb 3TU
3HAHUA [|Is1 IOCTPOEHUS aArOPUTMOB DelleHMst 33/au 10 UX MaTeMaTUuecKuMm
MOJeJIsIM;

YMeHHsI U HaBbIKA COCTaBJeHWsl MPOCTHIX MPOTPAMM IO MOCTPOEHHOMY
arOpPUTMY Ha OJJHOM U3 SI3bIKOB MIPOTrPAMMHPOBAHS BEICOKOTO YPOBHS;

YMEeHUSI U HaBbIKA 3((EKTUBHOTO MCI0/Ab30BAHUS OCHOBHBIX TUIIOB
NMPUKJIAAHBIX ~ TporpaMM  (TIpWioXKeHud) — oOlIero  HasHaueHuss U
MHGOPMALIMOHHBIX CUCTEM JJIsi PELIeHUsl C MX [TOMOILIIbIO NPAKTUUEeCKUX 3a/au,
B/IajfieHUe 0a30BbIMM HOPMaMHU MH(OPMAlIMOHHOW 3TUKW W TpaBa, OCHOBaMU
HH(pOpMaLMOHHON De301acHOCTH;

yMeHde  rpaMOTHO  WHTepNpeTUpOBaTh  pe3y/bTaThl  peLlieHus
paKTUUeCKUX 33/au C MOMOLLb MH(MOPMALIMOHHBIX TEXHOIOIUM, IPUMEHSATh
TOJIyyeHHbIe Pe3y/IbTaThl B MPAKTUUECKOW AeaTebHOCTH.

Lenu v 3afaun u3yueHus MHHOPMATUKA Ha YPOBHe OCHOBHOTO 0OITero
oOpa3oBaHus OMNpeJessioT CTPYKTYPY OCHOBHOTO COJAEp)KaHWs y4ueOHOro
npeMeTa B BUZe C/IefyHOIIMX YeThIPEX TeMaTHUeCKUX pPa3zie/loB:

Lu@ppoBas rpaMOTHOCTb;

TeopeTHyecKue OCHOBLI UH(OPMATUKY;

aJIrOPUTMBI U TPOrPaMMUPOBAHUE;

UH(OPMaLMOHHbIE TEXHOIOTHH.

Ha u3yuenue mH(popmMaTHKH Ha 6a30BOM ypoBHe oTBoauTcs 102 yaca: B 7
Knacce — 34 yaca (1 uac B Hegen), B 8 knacce — 34 yaca (1 uac B Hezenw), B 9
Knacce — 34 yaca (1 yac B HefIent0).



COJEP>KAHME OBYYUYEHMSA
7 KITACC

ugporas rpaMOTHOCTD

KomMmnbioTep — yHUBepCaibHOE YCTPOHCTBO 00paboTKH AAHHBIX

KommbroTep  —  yHUBepCajbHOe  BbIUMCJIMTE/IBHOE  YCTPOMCTBO,
paboratoiiee o  nporpamme. Tumbl  KOMIIBKOTEDPOB:  TepPCOHA/bHbIE
KOMITbIOTEDbI, BCTPOEHHbIE KOMIIbIOTEpbI, CyNepKOMITbIoTepbl. MoOubHbIe
YCTPOMCTRA.

OcHOBHbIe KOMIIOHEHTBI KOMIbIOTEpa M WX HasHaueHue. [Ipoueccop.
OnepaTvBHasi ¥ [AOJTOBPEMeHHasi MaMsATh. YCTPOWCTBA BBOAA M BHIBOJA.
CeHCOpHbIN BBOJ, JaTUMKN MOOWIBHBIX YCTPOMCTB, CPeACTBa OMOMETPUUeCKOM
ayTeHTU(PUKALUHN.

Vicropuss pasBUTUS KOMIIBIOTEPOB M TMPOrpaMMHOTO  ofecrieueHus..
ITokosieHust KOMITbIOTEPOB. COBpEMEHHbIe TEeHJeHLIUU Pa3BUTHUs KOMITbIOTEPOB.
CynepKOMITbHOTepHI.

[TapannenbHbie BBIYMCIEHUSI.

[TepconanbHbIN KOMITbIOTED. TIpoLieccop U ero xapakTepuCTUKH (TaKToBast
4yacToTa, paspsaHocTh). OneparuBHas I1amsaTb. JloaroBpeMeHHasi I1aMsiTh.
YcrpoiicTtBa BBoja ¥ BeIBOAA. OOBEM XpaHMMBIX AaHHBIX (OrepaThBHasK MaMATh
KOMIMbIOTEePa, JKECTKMA W TBEPAOTEeNbHbIM [WCK, TOCTOSIHHAs TaMsTh
CMapT(oHa) ¥ CKOPOCTb AOCTYIA /I Pa3/IMYHbIX BHI0B HOCUTE/IEH.

TexHuka 6€30MacHOCTH U NpaBu/Ia PaboThI Ha KOMITBIOTEPE.

IIporpamMmsbl ¥ laHHbIE

[TporpamMHoe obecrieueHre KommbioTepa. I[IpuK/IagHOe MpOrpaMMHOe
obecrieueHne.  CucremHoe  miporpaMmHoe  obecrieyeHue.  CuUCTeMbl
nporpaMMupoBaHusi. [IpaBoBasi oxpaHa Mporpamm M JaHHbIX. becruiaTHbie U
yC/10BHO-6ecriiaTHeIe rporpaMMel. CBoO0AHOe rIporpaMMHoe obecrieueHue.

®aiisiel 1 manku (karanoru). [IpuHLMITEI MOCTPOEHUs (Pait/IOBBIX CUCTEM.
[TonHoe mma daiina (mamku). [lyte K daiiny (manke). Pabora ¢ davinamu u
KaTanoraMM CpeACTBaMM OTepallMOHHOW CHUCTeMbl: CO3[aHue, KOMHPOBaHUE,
repemeriieHre, NepeuMeHOBaHne U yhajsieHWe (PaijioB U Manok (KaTtajioros).
Tune! ainos. CoiicTBa (aityioB. XapakTepHele pa3sMepsl (PaiIoB pasaIuuHbIX
TUNOB (CTpaHUL|A TEKCTa, 3/eKTPOHHasi KHUra, (pororpagusi, 3arnuch IecHy,
BU/ICOK/TUTI, TTOJTHOMeTPaXKHbIA (uabM). ApxuBaius JaHHbIX. Mcnosb3oBaHue
nporpamMmM-apxuBatopoB. ®PaiinioBblii MeHegkep. [louck aiinos cpeacTBamu
OrepaLUoHHON CUCTEMBI.

KoMmribloTepHble  BUpDYCbl M JpyrMe  BpPEJOHOCHbIE  [1POrpaMMbl.
[IporpaMmel /151 3alMTHI OT BUPYCOB.

KomnbroTepHusie cetu

Ob6beauHeHne KOMITbIOTEPOB B ceTh. CeTk MiHTepHeT. BeO-cTpanuiia, Bed-
caiir. CTpykTypa azpecoB Be0O-pecypcoB. bpaysep. IIOMCKOBBIE CUCTEMBL
IMouck wuHpoOpMaLMK 10 K/IHOUEBbIM CJIOBaM M TI0  U300paKeHuto.
IlocToBepHOCTh MH(OPMaLUU, 10JIyueHHOU u3 HTepHeTa.

CoBpeMeHHbIe CepBUChI UHTEPHET-KOMMYHHUKAaLIMH.

CeTteBoi 3THUKeT, Oa30Bble HOPMbI MH(OPMALIMOHHOM 3TUKH U MpaBa IpH
pabore B uTepHere. CTpaTeruu 6e3omacHoro noeejeHus B MintepHere.

Teopernueckue 0CHOBbI HH)OPMATUKH

Nudopmanus u nHGOPMALHOHHBIE MPOLECChI

WHpopmaus — 0AHO 13 OCHOBHBIX ITOHATUM COBPEMEHHON HayKH.



UHbopmMauuss Kak CBeJeHUs, T[peJHa3HaueHHble I BOCIPUSTHS
yesioBeKOM, W MH(pOpMaLKs KakK JaHHbIe, KOTOpble MOTyT ObiTh 0OpaboTaHbI
aBTOMAaTU3UPOBAHHOU CUCTEMOM.

JIMCKPeTHOCTh JaHHBIX. BO3MOKHOCTE OTIMCAHHNS HETIPEePBIBHBIX 0ObEKTOB
Y IIPOLIECCOB C MOMOLLBI0 JUCKPETHBIX JAHHBIX.

NHpopMal[uoOHHbIE TMPOLIECCHI — TIPOLIeCChI, CBSI3dHHBIE C XPAaHEHHUEM,
rpeobpa3oBaHUEM U Nepesiauei JaHHbIX.

IIpeacraBnenue nuudopmanuu

Cumson. Andasur. MomHocTh andabuta. Pa3sHooOpasue s3bIKOB U
angaeutoB. EcrecTBeHHble U (opmanbHble A3bIKU. AJ(aBUT TEKCTOB Ha
pycckom s3bike. JIBomuHbii andaBut. KoamuecTBO BCEBO3MOXKHBIX CJIOB
(KoJi0BBIX KOMOMHaIMii) (UKCHPOBAHHOW [JMHBI B /IBOMYHOM anQaBuTe.
[Tpeobpa3oBanue moboro andaeura K ABOMUHOMY. KOMAUeCTBO pa3mMuHBIX
CJI0B (PUKCHPOBAHHOM [/IMHBI B a/(DaBUTe ONpejeéHHON MOL{HOCTH.

KoaupoBaHue CUMBOJIOB OZHOTO a/I(paBUTA C MOMOLIBK KOJOBBIX C/IOB B
pyrom ajdaeure, KojoBast Tabuiia, 1eKOAUPOBaHUE.

JBonunbiii Koj. [IpejacTaBieHue [aHHBIX B KOMITBKOTEpe KaK TEKCTOB B
JIBOMYHOM asiaBuTe.

MudopmalMoHHbli 00bE8M JaHHbIX. BUT — MHHUManbHasg eguHMLIA
KosMyecTBa HMHGOpPMauuMud — JBOMYHBIA paspsj. EguHULBl  M3MepeHus
nHdopMaloHHOTO 00bEMa [faHHBIX. but, 60ant, Kua0baWT, Merabaiir,
rurabanr.

CKOpOCTh mepejauu JaHHbIX. EAUHUIBI CKOPOCTH Tlepeaud JaHHbIX.,

KoaupoBanue TeKCTOB. PaBHOMepHBI KOZ. HepaBHOMEpHBI KOZ,.
Kogupoeka ASCII. BocbMubutHble KOAMPOBKU. ITOHATHE O KOJMPOBKAaX
UNICODE. [lekogupoBaHue COOOLLIEHUI C UCOb30BAHUEM PaBHOMEPHOTO U
HepaBHOMepHOro Ko/ja. H(opmalinoHHbIi 00bEM TekcTa.

U ckakenre uH(GOpMaLMu Mpy nepejauve.

OO1iee nipejcTaBieHye 0 LUA(POBOM Ipe/iCTaBIeHUH ayJUOBHU3YaIbHbIX U
JPYTUX HelpepbIBHbIX aHHbIX.

KomnpoBanue 1iBeta. lLlBetoBbie ™mozaenu. Mogens RGB. T'nybuna
KoavpoBaHus. [lamurpa.

PacTpoBoe U BeKTOpHOe TpezcTaBieHue uoopaxenuid. [ukcens. OjeHKa
uH(opMalMOHHOTO 00bEéMa Tpaduueckux JaHHBIX [  PacTPOBOrO
n300pakeHysl.

KoaupoBanue 3Byka. Pa3psjHOCTh M uacTtoTa 3anucu. KoauuecTro
KaHaJIoB 3arMCH.

OueHKa KOJIMYeCTBeHHBIX MapaMeTpoB, CBA3aHHBLIX C Mpe/CcTaB/IeHrueM U
XpaHeHHeM 3BYKOBBIX (haii/ioB.

WH(popManmoHHbIE TeXHOIOTHH

TekcToBbIE JOKYMEHThI

TeKCTOBbIE JOKYMEHTBI M UX CTPYKTYPHBIE 37IeMeHTHI (CTpaHuIia, ab3ail,
CTPOKa, CJI0BO, CUMBOJI).

TekCTOBbIM TIPOLIECCOP — UMHCTPYMEHT CO3ZJaHusl, pPeAaKTUPOBAHUS U
¢opmarupoBanusi TekcToB. [IpaBuna Habopa Tekcrta. PejakTupoBaHue TeKCTa.
CpovictBa cuMB0JIOB. [lpudrt. Tunsl wmpudroB (pybseHble, C 3acedykamu,
MOHOLUMPUHHBIE). [To/y)KHpHOe U KypcuBHOe HauepTaHue. CBOMCTBa ab3aLies:
rpaHMLbl, ab3aLHbIM OTCTYII, UHTEPBaJj, BbipaBHUBaHUe. [TapaMeTphbl CTPaHHULbL.
CtuneBoe (hopMaTUpPOBaHHME.

CTpyKTypupoBaHWe WH(OPMALIMA C TIOMOI[LI0 CIHACKOB W Tabmwil.
MHOroypoBHeBbie CITUCKU. [lo0aBieHre Tab/iil B TEKCTOBbIE TOKYMEHTHI.



BcraBka  M300pakeHMii B TEeKCTOBble  JIOKyMeHTbl.  OOTekaHue
n300pakeHri TeKCTOM. BkJloueHHe B TEKCTOBbIM [JOKYMEHT [Harpamm,
dopmy 1, HyMepaly CTPaHul], KOJOHTUTYJ/IOB, CCHIIOK W IPYTUX 3JIEMEHTOB.

ITpoBepka mnpasonucaHus. PaccranoBka mepeHOCOB. ['0/10COBOM BBOJ,
TekCTa. OnTUyeckoe pacrio3HaBaHWe TeKCcTa. KOMITBIOTepHBIA [epeBO.
Hcrions30BaHue cepBrcoB MHTepHeTa it 00paboTku TeKcTa.

KomnbiorepHas rpaguka

3HaKOMCTBO C rpaMyecKMMH pejakTopamMu. PacTpoBble PHCYHKM.
W cnonb3oBaHue rpaduueckux MpUMUTHBOB.

Ornepauuy pe/akTUpPOBaHUs rpapuueckux OOBEKTOB, B TOM UMCJIe
ungnpoamx ¢dororpaduii: n3meHenue pasmepa, obpeska, TOBOPOT, OTPA’KEHUE,
pabota c obnactsamu (BbifesieHre, KOMMPOBAaHWe, 3a/TMBKA [[BETOM), KOPPEKIHs
1[BeTa, APKOCTH WU KOHTPACTHOCTH.

BekropHas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMH
CPeACTBAMHM TEKCTOBOTO TIPOLIECCOpPAa WM APYTHUX TIPOrpaMM (TIPUIOXKEHHUH).
IobaB/ieHre BEKTOPHBIX PUCYHKOB B ZIOKYMEHTHI.

MynbTUMe/JUHbIE NIPe3eHTal[uu

[TogroToBKa MynbTHMeAUNMHBIX Tpe3eHTauud. Cnaig. /lobaBneHuwe Ha
cnaizi Tekcra U u3o0pakeHnuid. PaboTta ¢ HeCKO/IbLKUMM CJ1ai/IaMH.

HobaBneHve Ha Cciaij — ayAMOBM3ya/lbHbIX  JldaHHBIX. AHMMAaLUs.
I'nnepccolIKy.

8 K/IACC

TeopeTrnueckue 0CHOBbI HHPOPMATHKHU

Cucremsbl CUHC/IeHUA

Hero3uijuoHHble U TO3WI[MOHHBIE CHUCTEMbl CUMC/IeHUsl. AJi(aBur.
OcHoBaHue. Pa3pépHyTas ¢dopma 3anvcd uucsia. [lepeBoj B /IeCATHUHYIO
CUCTeMy uucesl, 3alMCaHHbIX B PYIUX CUCTeMax CUMCIIeHUSI.

Pumckas cucrema CUMcieHus.

[BonuHas cuctema cumcnenus. [lepeBog nenbix uncen B nipegenax ot 0
70 1024 B IBOUUYHYIO CUCTeMY CUMC/IeHUs. BocbmepruuHas cucTeMa CUMC/IeHUS.
ITepeBoj, umcesn U3 BOCBMEPUUYHOM CUCTEMbl B JBOUUYHYH) U [ECATUUHYIO
cuctembl U oOpartHo. [llecTHagaTepuuHas cucteMa cuucneHus. I[lepeBoj
yycesl W3 LIECTHAJLATePUUYHOM CUCTeMbl B [JBOMUHYI0, BOCbMEPUUHYIO U
JNECATUUHYI0 CUCTeMbI U 00paTHO.

ApudmeTrueckue ornepalyy B [BOMYHONW CUCTEMe CUYMC/IeHHSI.

J/1eMeHThbI MaTeMaTHYeCKO# JT0TUKHU

Jlorueckue BbICKasbiBaHus. JIoruueckue 3HaueHWs BbICKa3bIBaHUIA.
OneMeHTapHble M COCTaBHbIE BbICKa3biBaHMWsA. JlorMueckue omnepanuu: «m»
(KOHBIOHKIIMA, NOTHYECKOe YMHOXKEeHWe), «Win» (JU3bIOHKIMA, JIOTHYecKoe
CJI0KEeHUe), «He» (JIoruueckoe oTpurianue). [IpuopuTeT JIOrnueCcKux Oreparui.
OmnpegeneHue UCTUHHOCTA COCTABHOTO BBICKA3bIBAHWSA, €CJIA U3BECTHLI
3HAUeHUSI MCTUHHOCTH BXOJSLIMX B HEro 3/1eMEHTapHbIX BbICKa3bIBAHUM.
Jloruueckue BblpakeHus. [IpaBuna 3amucy  JIOTMUECKUX — BbIPaKEHUHU.
[TocTpoeHue TabiuLy UCTUHHOCTH JIOTUYECKUX BbIDaXKeHHUH.

Jlornueckue 37eMeHTBl. 3HAKOMCTBO C  JIOTMYECKMMHM  OCHOBaMHU
KOMIIbIOTEpa.

ANropuTMBI M IPOrPaMMHUpPOBaHUe

HcnoHUTE M ¥ aNrOPUTMBL. AITOPUTMHYECKHEe KOHCTPYKLIMH



[Tonatue anroput™ma. MCronHUTeNnu ajropuTMOB. AJITOPUTM Kak IL1aH
yrpaBJ/ieHusi UCIOJIHATE/IeM.

CgoiictBa anroputMa. Criocobwl 3amucu anropyuTMa (CI0BeCHBIN, B BHU7E
O/10K-CXeMbl, TIPOrpamMma).

AnropuTMHUUYeCKHMe — KOHCTPYKUMM.  KOHCTpyKIMA — «C/1efoBaHue».
JINHeUHBII  aTOPUTM. OrpaHuueHHOCTb JIMHEeNHbIX ATOPUTMOB:
HEBO3MOXXHOCTb  IpPeAyCMOTpPeTb  3aBUCMMOCTb  I10C/1e[0BaTe1bHOCTU
BBIMO/IHAEMbIX JeMCTBUI OT UCXOJHBIX JaHHbIX.

KOHCTpYKLUSI «BeTB/IeHHE»: T0/IHAsi U HerosHas GopMbl. Beinonnenue u
HEBbITIO/IHEHUE YCJIOBUS (MICTUHHOCTB U JIOXKHOCTH BbICKasbiBaHus). [IpocTeie U
COCTaBHbIE yC/IOBUS.

KOHCTpYyKI[Usi «TTOBTOPEeHUsI»: LUKJIbI C 3aJaHHBIM UKCJIOM TIOBTOPEHUH, C
yCJIOBUEM BBITIOJIHEHUS], C TIePeMeHHOM LIUKJIA.

PaspaboTka Ass1 (YOPManbHOrO UCTIOMHUTENS AITOPUTMA, IPUBOJALLEr0 K
TpeOyeMoMy pe3y/ibTaTy IMPW KOHKPETHBIX MCXOJHBIX [aHHBIX. Pa3paboTka
HECJIOXKHBIX aIrOPUTMOB C MKCII0/b30BaHWEM LMKJIOB W BETBJIEHWUN JI1st
yripaBjieHusi (pOpMasibHbIMU MCTIOJTHUTENSIMU, TakuMu Kak Pobot, Uepenaiiika,
YepréKHUK. BeInosHeHue aaropuTMOB BPYYHYHO M Ha KOMIIbIOTEpe.
CHMHTaKCHUeCcKHe 1 jioruyeckue ommoOku. OTKasbl.

S3bIK NporpaMMMpoBaHUA

S3eik mporpammupoBanus (Python, C++, [Tackans, Java, C#, LlIkonbHbIN
AnropuTMUYeCKUN F3BIK).

CucremMa nporpaMMHUpOBAHUS: PeAAaKTOP TEKCTa MpOrpamm, TPaHCJISATOP,
OT/Ia[JUMK.

ITepemeHHas: Tur, ums, 3HaueHue. lle/ble, BEL|ECTBEHHbBIE ¥ CHMBOJILHBIE
IepeMeHHbIe.

Oneparop npucBauBaHUs. ApudMeTHUecKre BbIPAKEHHUSI M MOPSA0K HX
BoluMCsieHust. Ornepauuyd € LeJbIMM  YMC/AaMU:  LieJIOUMCIeHHoe Jle/leHue,
OCTaTOK OT JieJ/IeHHs].

Bernenusi. CocTaBHble yC/I0BMS (3aruCh JIOTMUECKMX BbIDAXKEHHMH Ha
M3yyaeMOM s3bIKe TporpaMMupoBaHus). HaxoxaeHne MUHUMyMa W
MakCMMyMa U3 [ABYX, TPEX W UYeTbIpéx uucesn. PemreHwe KBagpaTHOTO
YPaBHEHUs1, UMEIOLLIer0 BeleCTBeHHbIE KOPHHU.

[uanoroBasi OT/agKa TPOrpaMM: TMOILIATOBOE BBIMOMHEHUE, TMPOCMOTP
3HAUEHUI BeJIMUMH, OTJ/Ia/OUHbIA BLIBO/I, BbIOOP TOUKM OCTAHOBA.

[ukn ¢ ycnosuem. Anroputm EBkIuja [j1si HaxoxxJeHUss HauboJIbIero
o01ero genurens AByX HaTypabHbIX yucesl. Pa3dueHue 3arnucy HaTypasbHOrO
uKC/ia B MO3ULMOHHOM CUCTeMe C OCHOBaHWeM, MeHbLUMM WK paBHbIM 10, Ha
OT/le/IbHbIe LU(PBI.

Lukn ¢ mepeMeHHOW. ANTOPUTMbI TIPOBEPKH [1@IMMOCTH OJJHOTO 1ieJIoro
YKC/ia Ha [Ipyroe, MpPOBepKHU HaTypanbHOT0 YKC/ia Ha TPOCTOTY.

OOpaboTKa  CUMBOJIBHBIX  JaHHBIX.  CHMBO/BbHBIE  (CTPOKOBBIE)
nepemMeHHble, [TocuMBO/IbHasE 06paboTKa CTPOK. TTOACUYET YACTOTHI MOSIBJIEHUST
CUMBOJIa B CTPOKe. BerpoeHHbie hyHKLMY 1 00paboTKU CTPOK.

AHanu3 anropuTMoB

OmnpezienieHie BO3MOJKHBIX pe3y/IbTaTOB pabOThbl anropuTma fpu JAaHHOM
MHO)XeCTBe BXO/IHBIX /[IAHHBIX, OIpeje/eHre BO3MOMKHBIX BXOZHBIX [JaHHBIX,
MPUBOJALLMX K IAHHOMY pe3y/ibTary.

9 KITACC



IludpoBas rpaMOTHOCTD

I'nobanbHasn cerb VIHTEpHET W cTpaTeruu 0e30MacHOro MoBejeHHs B
Hel

CnobanbHas cetb WuHTepHeT. I[P-ampeca y3/10B. CeTeBoe XpaHEHHE
JlaHHbIX., MeToApl MHAMBUAYATbHOTO W KOJIIEKTUBHOTO pa3sMelleHusi HOBOU
vH(opmaluu B VInTepHeTe. bosibine JaHHble (MHTepHeT-JaHHbIe, B UaCTHOCTH
[AHHbIE COLMA/IbHBIX CeTel).

[Tonsitue 06 uHpopmaroHHOH 6e30MacHOCTH. YTPo3bl UH(OPMAI[MOHHOM
6e3oracHoCcTH npy paboTe B rj100abHON CETH W METO/Ibl IPOTHUBO/IEMCTBHS UM,
[TpaBuna 6Ge3ornacHOM ayTeHTU(PUKALIMK. 3alidTa /JAYHOM HHpOpMaluyd B
WHurepHere. Be3onacHble  crpareruu noBegeHus B VIHTepHere.
[Ipeayripe)xjeHrie BOBJeUeHHsT B /IeCTPYKTHBHbIE W KPUMHHA/IBHBIE (OPMEI
CeTeBOU aKTUBHOCTH (KubepOyiMHr, PUIIUHT U Apyrre GopMbl).

PaboTa B mH()OPMALIHOHHOM MPOCTPAHCTBE

Busl JedaTe/IbHOCTA B WNurepHere, WHTEPHET-CepPBUCHL
KOMMYHMKALIMOHHbIE CEPBUCHI (1OUTOBast C/1y>x0a, BUAE0-KOH(EPEHI[-CBsi3b U
Npyrue), CripaBOuUHbIe CHAY»KObl (KapTbl, pacrvcaHusi U JPyrHe), MOUCKOBBIE
cnyX0bl, cy>KObl 0OHOB/IEHUS TPOrpaMMHOr0 obecrnedyeHus: U JIpyryue CyK0bl.
CepBHCbI rocyiapcTBeHHbIX yciayr. Ob6iauHble XpaHuadiia AaHHbiX. CpezcTBa
COBMECTHOM pa3paboTku  JJOKyMeHTOB (oHjakH-o(uckl). [IporpammHoe
obecrieueHnie Kak BeDO-CepBHC: OHJIAWHOBBIE TEKCTOBble W rpaduueckue
PE/laKTOPbI, CPe/ibl pa3paboTKH TIPOrpamMm.

TeopeTHuecKue 0CHOBBI HHPOPMATHKH

Moje/mMpoBaHHe KaK METO/] IT03HAHUSA

Mogens.  3ajauy, peliaeMble C  IIOMOLIbK)  MOZe/IMPOBAHMUS.
Knaccudukaimu mogeneil. MatepuasibHble (HaTypHble) U UH(POpPMalMOHHbIE
mMozend. HerpepbiBHBIe YW JIUCKPeTHbIE MOJeIU. VMMHWTaLMOHHBIE MOJE/IH.
Wrposble mogenu. OLieHKa aZieKBaTHOCTH MO/eU MOJeMpyeMoMy 00beKkTy U
L1e/IsIM MO/Ie/TMPOBaHUSI.

Tabnnunbie mogenu. Tabnuija Kak npezcraBieHrue OTHOLLIEHHS.

Ba3wl gaHHbix. OTOOp B Tabiwiie CTPOK, YAOBIETBOPSIIOIIMX 3aaHHOMY
YCJIOBHIO.

'pad. Bepivna, pebpo, myTs. OprHeHTUPOBaHHBIE U HEOPHUEHTUPOBAHHbBIE
rpadel. [nuHa (Bec) pebpa. BecoBas marpuija rpada. JnvHa myTH MexXIy
BepiuvHamu rpada. [Touck ontumasnbHOro nmyTtu B rpage. HauanpHas BepiuvHa
(MCTOUHUK) M KOHeuHasi BepIIMHAa (CTOK) B OPUEHTHPOBAHHOM rpade.
BbluncrieHde KoauuecTBa MyTel B HarpaB/AeHHOM aLMK/IMYecKoM rpade.

HepeBo. Kopenb, BepimHa (y3e/), nucT, pebpo (ayra) gepeBa. BoicoTta
aepeea. Iogaepeso. [Ipumepsl KWCo/b30BaHus JepeBbeB. [1epebop BapuaHTOB
C TMOMOLI[BIO JepeBa.

[ToHATHe MaTremMaTH4YeCKOW MOJeNW. 3afaud, pelaeMbie C TOMOIIbIO
MaTeMaTH4eCKoro (KOMITBIOTEPHOT0) MO/|e/TMPOBaHUA. Ornune
MareMaTUueCKOM MoJenu OT HaTypHOM MOJend U OT  (JIOBeCHOrO
(/iMTepaTypHOro) onucaHust 00ObeKTa.

Oramnbkl  KOMMBHOTEPHOTO  MO/Ie/IMPOBAHUS:  TIOCTAHOBKA  3ajauM,
MOCTPOEHWe  MaTemMaTH4yeCcKOM  Mojend,  NporpaMMHas — peajiv3alius,
TeCTUpOBaHWe, TIpOBe/leHHe KOMIbIOTEPHOr0 3KCIepHMeHTa, aHalu3 ero
pe3y/IbTaToB, YTOUHEHHe MOJE/IH.

ANropuTMBI M IPOrPaMMHUPOBaHUe

Pa3paboTka afropuTMoOB ¥ pOrpaMm



Pasbuenue 3azjaun Ha rnoz3azaun. CocTaBjieHHe arOPpUTMOB U TIPOTrpaMM
C WCIONb30BAHMEM BETBJIEHUM, LIMKJIOB W BCIIOMOTaTe/IbHbIX aJrOPUTMOB IS
yrpaB/ieHus: UCronHuTeieM PoBOT unu ApyruMy UCTIONTHUTENSIMUA, TAKUMHU KaK
Yepenaiika, HepTEéKHUK U APYTHMH.

Tabmvunbie BeMuuHbl (Maccuebl). OgHOMepHBIe MaccHBbl, COCTaB/IeHHe
U OT/afKa TPOrpamM, PpeajM3yIoLIUX THUMOBble aarOpuTMel 00paboTku
OJHOMEPHBIX UKMC/IOBbIX MACCUBOB, Ha OZJHOM U3 SI3bIKOB MPOrPAMMUPOBAHUS
(Python, C++, Tlackanb, Java, C#, IIKo/ibHBIM ANropuTMHUYECKMM S3bIK):
3ar10/IHEHHe YMC/I0BOIO MacChBa C/y4yaWHbIMH YMCIaMH, B COOTBETCTBUM C
dopmyoit UK nyTém BBOJA UKCesl, HAXOXK/eHHe CYMMBbI 3JIeMEHTOB MacCHBa,
JAUHENHbIA TOMUCK 33J@HHOrO 3HAUEHUs] B MacCuBe, TIOJCUET 3/IeMEHTOB
MaccuBa,  V/OBJETBOPSIOIIAX  3aJaHHOMY  VCJIOBMIO,  HaXOXJeHue
MUHUMAILHOTO (MaKCUMaibHOT0) 371eMeHTa MaccuBa. CopTUPOBKA MaCCHBa.

OO6paboTKa NMOTOKA aHHBIX: BBIUUC/IEHWE KOJIMYeCTBA, CYMMBI, CPeJHEro
apu(MeTHueCKOro, MUHHUMA/JILHOTO M MaKCUMAaJbHOTO 3HAUEHUS 3/IEMEHTOB
110CJ1eJ0BaTe/IbHOCTH, Y0B/IETBOPSIFOLIUX 3a/JaHHOMY YCJIOBHIO.

Ynpasienue

Ynpasnenue. CurHasn. O6patHas cBs3b. [losyyeHue CuUrHamoB OT
OU(POBLIX [JAaTUMKOB (KacaHWs, DAacCTOSIHWSL, CBeTa, 3ByKa M JIDyroro).
[Ipumepsl UCI0JIb30BaHKS NIPUHLMIIA 0OPaTHOM CBSI3W B CUCTEMax YIpaBJ/ieHUs
TeXHUUECKUMU YCTPOMCTBaMM C TIOMOIIbIO JaTYMKOB, B TOM UHC/e B
poboTOoTEXHUKE.

[Tpumeps! poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa yMpaB/ieHUs ABIKeHHEM
B TPAaHCMOPTHOM CUCTeMe, CBapOUHasi IMHUS aBTO3aB0O/ja, ABTOMATU3HPOBAHHOE
yrpas/leHue  OTOIUIeHMeM  /IoMd, daBTOHOMHAs CUCTeMa  yIpaBjIeHMs!
TPaHCIOPTHBIM CPe/ICTBOM U [JpyTrUe CUCTEMb!).

HUH(popMaLioHHbIE TEXHOI0THH

O/1IeKTPOHHbBIEe TabIUIbI

[Tousitie 00 9/1eKTPOHHLIX Tabnuuax. Tumbl JaHHBIX B Aueikax
3/IEKTPOHHOW Tabymmupl. PespakthpoBanne u  (opmarMpoBanue  Tabmui,
Bcrpoennble  dyHKUMWA i1 TIOWCKAa MAaKCMMyMa, MHHHUMYyMa, CYMMbI H
cpeaHero apupmeTnueckoro. COpTHPOBKA JaHHBIX B BbIZIE/IEHHOM Juara3oHe.
ITocTpoenne guarpamMm (THCTOrpamMma, KpyroBasg AuarpaMma, TOYeuHast
JAuarpamma). Beibop Tuna guarpaMmsl.

[Ipeobpa3oBanue  ¢opmyn r1pu  KonupoaHuu.  OTHOCUTE/IbHAs,
abcooTHas U CMelllaHHast ajipecarjusi.

YcnoBHble BbIYMC/AEHUSI B 37€KTPOHHbIX Tabauuax. CymMMmupoBaHHe U
MOJCYET 3HAUeHWH, OTBeUYalolMX 3aZiaHHOMY ycioBuio. O6paboTka GoJbLIMX
HabOpOB JjaHHBIX. YKUC/IeHHOe MO/ie/TMPOBaHKe B 3/1IeKTPOHHBIX Tab/iuLax.

WH(popManmoHHbIE TEXHO/JIOTHH B COBPeMeHHOM 001ecrBe

Ponb WMH(OpPMAIMOHHBIX TEXHOJOTMWA B Pa3BUTUM S5KOHOMUKU MUPA,
cTpaHbl, peruoHa. OTKpbITbIe 0Opa3oBaTebHbIe PeCypPChL.

ITpoheccum, cBsi3aHHble C  UH(MOPMATHKOM U UH(OPMALMOHHBIMU
TEXHO/IOTUSIMU: BeD-Au3aiiHep, MpPOTPaMMUCT, pa3paboTuMK MOOU/IbHBIX
TIPUIOKeHUH, TEeCTUPOBLIMK, apXWUTEKTOp I[porpaMMHOro obecrieueHusi,
CIeL{Ma/IMCT T10 aHa/lu3y JaHHbIX, CHCTEeMHBIN aZ/MUHUCTPATOP.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOT'PAMMBI 110
NMHOOPMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

N3yuenue WH(MOPMATHKH HAa YPOBHE OCHOBHOTO 001Iero obGpa3oBaHus
Harpae/eHO Ha AOCTHXKeHre 00yUarolUMUACS TUUHOCTHBIX, METArpeMeTHBIX U
Mpe/IMEeTHBIX Pe3y/IbTaTOB OCBOEHUS COZIep KaHUsl yueOHOro rpeamMera.

JIMMHOCTHBIE PE3YJ/IbTATHI

JIMUHOCTHBIE pe3y/bTaTbl UMEKT HarpaB/JeHHOCTb Ha pelleHWe 3ajay
BOCIMTAaHMS, Pa3BUTHsA U COLMa/IM3alMy 00yUyaroUUMXcs cpejCTBaMMU yueOHOro
npeameTa.

B pe3ynbpTate M3yueHWs MH()OPMATUKM Ha YPOBHE OCHOBHOTO OOIIero
obpazoBanus y ofOyuawmierocsi OyayT cpopMHUpOBaHbI  CAeAYIOLIME
JINYHOCTHBIE Pe3y/bTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHUA:

L|JeHHOCTHOe OTHOLIIEHUE K OTEeUeCTBEHHOMY KYJIbTYPHOMY,
HUCTOPUUYECKOMY U HayYHOMY HacJle/jur0, MOHUMaHue 3HaueHusi UH(POpPMaTUKU
KaK HaykKd B JKM3HM COBpPEMEHHOro o0llecTBa, B/ajeHHe [JOCTOBEPHOM
UH(pOpMaLMed 0 nepejoBbIX MHMDPOBBIX U OTEUECTBEHHBbIX [OCTHXKeHHUSIX B
o06/1acTi MHGOPMATUKU U MH(OPMALIMOHHBIX TEXHO/IOI'MH, 3aMHTEPEeCOBAHHOCTh
B HAyUHBIX 3HAHUAX O IU(poBo TpaHchopMaLyy COBpeMeHHOTO 00I[eCTBa;

2) IyXOBHO-HPABCTBEHHOT0 BOCIIATAHHUA:

OpUEHTAal[Ud Ha MOpajbHble I1IEHHOCTH YW HOPMBI B CUTyalUsiX
HPABCTBEHHOTO BbIOOPA, TOTOBHOCTh OLIEHUBATH CBOE MOBE/IeHHE U MIOCTYIIKHU, a
TaK)Ke TIOBeAEHWe U TOCTYIKU JIPYTUX JIOJed C MO3ULMH HPaBCTBEHHBIX U
MpPaBOBbIX HOPM C YYETOM OCO3HAHUSI TOC/IEJCTBUN TOCTYIKOB, AKTUBHOE
HernpusiTe acolManbHbIX MOCTYIIKOB, B TOM uMc/ie B IHTepHeTe;

3) rpaXKJaHCKOro BOCNUTAHUA:

pe/icTaB/eHue 0 COLMabHbIX HOPMaxX M MpaBUIaX MEXJIMUHOCTHBIX
OTHOLLIEHWM B KOJ/UIEKTHBE, B TOM 4YMC/Je B COLMa/JbHBIX COO0OLIECTBaX,
cobmosienre mpaBua 0e30MacHOCTH, B TOM UKC/e HAaBHIKOB 0e3ormacHoro
TOBe/IeHUsT B HHTEPHET-CPeJie, TOTOBHOCTh K pPa3HO00Opa3sHOW COBMECTHOM
JIeATeIbHOCTYA TIPU BBLITIONTHEHUM YueOHbIX, MO3HABATEIbHBIX 3a/ad, CO3[aHUAU
yueOHbIX TIPOEKTOB, CTPEMJIEHHEe K B3aWMOIOHMMAHWK) U B3aUMOITIOMOIIU B
rporjecce 3TOM yueOHOW /IesATE@/ILHOCTH, TOTOBHOCTH OLIEHHMBATh CBO@
MOBEJIPHUE W TIOCTYNKM CBOMX TOBApWilled C TIO3ULIMA HPABCTBEHHbIX U
MPaBOBBIX HOPM C YUYETOM 0CO3HaHMSA MOC/AeACTBUM MOCTYTKOB;

4) neHHOCTed Hay4YHOr0 NMO3HAHHUA:

c(hOpMHPOBAHHOCTD MUPOBO33PEHUECKUX rpe/icTaB/IeHU 00
nHbopMaumy,  WHPOPMALMOHHBIX  Mponeccax W MH(OPMALMOHHBIX
TeXHOJIOTHAX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M
0011[eCTBeHHOU TPAKTUKK U COCTABJAIOIIUX 0a30BYI0 OCHOBY [/isi TIOHUMAHUS
CYLJHOCTH HaY4YHO! KapTUHBI MUDa;

uHTEepeC K OOyueHWI0 M TMO3HAHWIO, JH0O03HATENBHOCTb, TOTOBHOCTh U
CriocoOHOCTH K camMo00Opa30BaHUI, OCO3HAHHOMY BbIOOPY HAIpaBIEHHOCTU U
YPOBHS1 00yueHHs B Ja/IbHEHIIEM;

OBJ/la/leHe OCHOBHbIMM HaBbIKaMHM HCC/e/0BaTe/bCKOH J1eATe/TbHOCTH,
YCTAaHOBKA Ha OCMBIC/IEHHe OIlbiTa, HaOMOAeHMit, MOCTYNKOB U CTpeM/IeHUe
COBEPLUEHCTBOBATh IYTH [JAOCTW)KEHUS WHAMBUAYAILHOTO U KOJIJIEKTUBHOIO
brarononyuus;



c(hopMHUPOBaHHOCTb UH(OPMALMOHHON KYJ/IbTYPbI, B TOM YKC/Ie HABLIKOB
CaMOCTOATE/IbHOM PaboThl ¢ yueOHBIMM TEKCTaMM, CIIPABOYHOM JIATEpPATypOH,
pa3sHooOpa3HbIMU  CpeJCcTBaMK  WH(ODMALIMOHHBIX TEXHOMOTWN, a Takke
YMEHHUsI CaMOCTOATeNbLHO OMpeienarh 1Lie CBOero o0yueHusi, CTaBUTb U
¢opmympoBate gns cebs HOBble 3afjaud B yuébe M [03HABATE/ILHOM
JIeITeIbHOCTY, pa3BUBaTh MOTHUBBI W MHTEPEChl CBOEH TM03HABATETbHOU
NesITe/IbHOCTY;

5) hopMupoBaHHA KYIbTYpPbI 340POBbS:

OCO3HAHWEe LeHHOCTH >KW3HM, OTBETCTBEHHOE OTHOLIEeHUe K CBOemy
3[0DOBbIO, YCTaHOBKA Ha 3/0pPOBLIA 00pa3 >KU3HM, B TOM UHUC/Ie U 32 CUET
OCBOeHMsI U cobOmopeHusi TpeboBaHM 0e30MacHOM 3KCIUTyaTaldd CPeJICTB
MH(MOPMALIMOHHBIX ¥ KOMMYHUKAL[MOHHBIX T€XHOJIOTHH;

6) TpyAOBOr0 BOCIHTAHHSA:

WHTEpeC K TIPAKTUUeCKOMY H3yueHHI0 mpodeccuii U Tpyda B cdepax
NPpO(eCCUOHA/IBHOM  JIeSTebHOCTH,  CBfA3aHHBIX  C  HMH(OPMATHKOMH,
IporpaMMMpOBaHueM U MH(OPMALMOHHBIMU TEXHOJIOI'MSIMM, OCHOBaHHbIMU Ha
JNOCTUXKEHUSIX HayKu UH(OPMATUKU U HAyYHO-TeXHUUECKOTO MPOrpecca;

OCO3HAaHHbIM BbIOOD W TMOCTPOEHME WH/UBH/YATbHOH TpPAeKTOPUU
oOpa3oBaHusi M JKU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOILeCTBEHHbIX
MHTEPeCcoB U NOTpedHOCTel;

7) 3K0/1I0THYeCKOro BOCIUTAHUSA:

0co3HaHue TNobaabHOTO XapakTepa Konoruueckux npobnem u myted ux
pellieHUs, B TOM UHCAe C YuBTOM BO3MOKHOCTeH WH(OPMALMOHHBIX U
KOMMYHUKALIMOHHBIX TEXHOJIOTHUA;

8) apanTraguu o00yuyaKwIErocs K M3MEHSHIUMCH YC/IOBHAM
COLMA/TbHOMN U PUPO/HOM Cpe/ibl:

OCBOEHHE 00YyuarIMMHUCA COLIMaJbHOTO OfbiTa, OCHOBHBIX COLIMA/IbHBIX
poJsield, COOTBETCTBYIOLMX BeAyllei [JesTelbHOCTH BO3pacTa, HOPM U IPaBUII
00LL[eCTBeHHOr0 TOBefleHUsl, (OpPM COLMaZbHOM JKU3HM B TIpyIax H

coo0111eCTBax, B TOM UMC/I€ CYLeCTBYIOLMX B BUPTYaJbHOM [TPOCTPAHCTBE.
METAINIPEJMETHBIE PE3YJ/IbTATHI

MeranpegMeTHble pe3y/bTaTbl OCBOEHUS MPOrPaMMbI 0 MH(MOPMATHKE
OTP&KAT  OBJ3IeHWe  YHUBEPCAIbHBIMUA  Y4eOHBIMM  JEeHCTBUSIMH  —
1103HaBaTe/IbHbIMU, KOMMYHUKATUBHBIMU, Pery /IS TUBHBIMMU.

ITo3HaBaTe/IbHbIE YHHBEpPCa/IbHbIe Y4eOHbIe AeliCTBHSA

Ba3oBbie 10ruyecKue JefcTBuM;

YMEHUE OIpe/e/isTh IOHATHS, CO3/aBaTh 0000LEHUs, YCTaHaB/IMBaTh
aHa/IOTUM, K/IaCCU(UIMPOBaTh, CaMOCTOSITEJIbHO BBIOMPAaTh OCHOBAHUS W
KPUTEpUH [ KIacCH(WKAIUM, YCTaHaB/IWBAaTh TIPUUMHHO-C/IeJCTBEHHbIE
CBA3H, CTPOUTHb JIOTUYECKWE pacCyX[eHus, [elaTb yMO3aK/IOUeHUs
(MHAYKTUBHBIC, JeYKTHBHbBIE U 110 aHA/IOTUH) U BBIBO/IBI;

yMEHUE C03/laBaTh, NPUMEHSATh W TpeoOpa30oBbIBaTh 3HAKM U CHMBOJIb,
MO/Ie/TU U CXEMBbI JIJIsl pelleHust yueOHbIX U M03HABATE/IbHBIX 33/1aY;

CcaMOCTOSITe/IbHO  BbIOMpaTh  Crocod  pemieHuss yuyeOHOM  3a/1auu
(cpaBHMBAaTL  HECKOJIbLKO BapuMaHTOB  pellleHus, BbiOMpaThb  Haubonee
MOAXOASAIMH C YUETOM CAMOCTOSATE/ILHO Bbl/le/IEHHBIX KPUTEPHUEB).

Ba3oBbie HCCIeloBaTe/IbCKHE /IeHCTBUA:



(dopmynMpoBaTe BOMPOCHI, (UKCUPYIOLLME Da3pbiB MEX/y peajbHbIM U
KenaTtejlbHbIM  COCTOSIHUEM — CuTyauuud, o00bekta, ¥  CaMOCTOSITeNIbHO
yCTaHaB/IMBaTh UCKOMOE U JJaHHOE;

OLIEHMBaTb HA TIPUMEHUMOCTb W  JOCTOBEPHOCTb  HMH(GOPMALIHIO,
TI0JIyUEeHHYHO B X0/le UCC/IeJ0BaHNS;

TIPOTHO3UPOBATh BO3MOXKHOE [ja/ibHeHIee pa3BUTHE TPOLEeCCOB, COOBITH
U UX TMOCAEeJCTBUS B aHA/IOTMUHBIX W/IM CXO/JHBIX CHUTyal[UsiX, a TaKXe
BbI/JJBUTaTh MPeJIo0KeHus 00 MX pa3BUTHU B HOBBIX YC/IOBUSX U KOHTEKCTaX.

PaboTa c nagopmaiuei:

BBISIB/IATH Ae@ULUT UHGOPMALIMK, AaHHBIX, HEOOXOUMBIX J/S DeLleHus
MOCTAB/IEHHOM 3a/1auu;

MPUMEHSATh pa3/IMuHble MeTO/Ibl, UHCTPDYMEeHThI M 3arpochl MpU MOUCKe 1
orbope wHGOPMALMKA WU A@HHBIX W3 WCTOUHHUKOB C YUETOM TIPeI0KEeHHOM
yueOGHO¥ 3a/jauul U 3aaHHBIX KDUTEPUEB;

BbIOMpAaTh, AHATM3UPOBATH, CHUCTEMATH3UPOBATb U HMHTEPIIPETUPOBATDH
“H(OpPMaLUIO Pa3/IMUHbIX BU0B U (DOPM [pe/CTaB/IeHUs;

CaMOCTOSITeJIbHO ~ BbIOMpATh  ONTUMA/JbHYH (OPMY  TIpe/ICTaBJICHUS
MH(OPMALIMKM W WIIKOCTPUPOBATh DelliaeMble 3a/a4yi HEeC/IOKHBIMU CXeMaMH,
AvarpaMMamH, HHOH rpamKoil U X KOMOHHALUSAMMY;

OLIeHMBATh HaA&XHOCTb MH(OPMALUU [0 KPUTEPUsIM, [pelI0KeHHbIM
yuuTenem Wi chopmMyIMpoBaHHBIM CAMOCTOSITENTHHO;

3¢ heKTUBHO 3aMOMHUHATE U CHCTEMATU3UPOBAThH HH(OPMAIIHIO.

KoMMyHHKaTHBHbBIE YHHBEpCa/IbHbIe yueOHbIe efiCTBUSA

O0wenne:

COTNOCTaB/ISAITE CBOU CY)XKJEHMSI C CY)XKAEHUsIMM [JpYyTMX YUaCTHHUKOB
auanora, 0OHapy)XKvBaTh pa3/iviyKe U CXOZCTBO MO3ULUIA;

nyOsMyHO  MpejCTaBfsATb  pe3yabTaTbl  BBINOJIHEHHOTO  OMbITA
(9KCrepyUMeHTa, UCC/e/J0BaHus, IPOEKTa);

CaMOCTOSITe/IbHO BbIOMpaTh ¢opmar BBICTYIJIEHUsSE C Y4€TOM 3ajay
rpe3eHTalid ¥ 0COOEHHOCTeN ayUTOPHUU M B COOTBETCTBUM C HUM COCTABJISATH
YCTHbIE W THCbMEHHbIE TEKCTbI C MCIO/Ib30BaHUEM W/IMHOCTPATUBHBIX
MaTepHUasIoB.

CoBMecTHas eaTe/IbHOCTD (COTPYAHUUYECTBO):

[OHMMATh WM WCHO/30BaTh  MPEMMYLIECTBA  KOMAHAHOH U
VH/IMBU/ya/IbHOU pabOoThI TPU PellieHUd KOHKPETHOUW MpoO/ieMbl, B TOM UHCJIe
TIPH CO3/1aHUU UH(DOPMALMOHHOTO MPOAYKTa;

[IPUHUMATE 1{e/Ib COBMEeCTHON UH(MOPMAaLMOHHOW J1esTe/IbHOCTH 110 cOopy,
obpabotke, nepejaue, (popmanmsal WHPOPMALH, KOJJIEKTMBHO CTPOMTH
JeNCTBUA TI0 €€ [OCTIWKEeHWIO: pacripejiefiaTh pOMW, JA0rOBapMBaThCA,
0OCyXaaTh TIPOL[eCC W pe3yibTaT COBMeCTHON PaboThI;

BBITIOJTHATE CBOIO 4acCTh paboThl ¢ HHGOpMaIer Ui UHHOPMALIMOHHBIM
IIPOZYKTOM, [0CTUTas KauyeCTBEHHOIO pe3yJbTara II0 CBOEMY HAIpAB/ICHUI U
KOOPZVHUPYS CBOM [|eMCTBUS C PYTUMU U/leHaMU KOMaH/1bl;

OLIeHUBaTh KaueCTBO CBOEro BK/aja B 001U UH(OPMALMOHHbIN MPOAYKT
M0  KPUTEPUsM, CaMOCTOSITe/IbHO  CHOPMY/JIMPOBAHHBIM  YYaCTHUKAMM
B3aMMO/IeHCTBHS;

CPaBHUBATh pe3yJ/ibTaThl C MCXOAHOM 3ajiauell U BK/aJ KaXA0ro ujieHa
KOMaH/ibl B JJOCTI)KEHHEe pe3yJibTaToB, pasjensiTh cdepy OTBETCTBEHHOCTU U
TIPOSIB/ATH TOTOBHOCTH K TIPEIOCTABNIEHUIO OTUETA TIepe ] TPYIIIOMN.



PerynsaTHBHbBIE YHHBepPCa/IbHbIe yueOHbIe el CTBHA

Camooprasusanus:

BBISIB/IATh B JKU3HEHHBIX W yueOHBIX cuTyaiusx ripobnemsi, Tpebyioirue
peleHus;

OPUEHTUPOBAThCS B PAa3/IMUHBIX MOAXO0AAX K TNPUHATHUI0 pPeLleHUH
(MHAMBUAY A/IbHOE TIPUHSTHE PeLlleHnl, IPUHATUE PeLleHul B TPyIe);

CaMOCTOSITE/IBHO COCTAB/ISATh A/ICOPUTM DeLIeHNst 3a/iauu (WX ero 4acTsb),
BbIOMpATE CrIOCOD pelieHns yueOHOH 3a/auu ¢ yYETOM UMEHOLLUXCSl PeCyPCOB U
CODCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpOBaTh [IpejJlaraemMblie BapUaHTHI
peleHui;

COCTaBJISATh TU/IaH JeWCTBUM (M/1aH peasv3aly HaMEeueHHOIo alropuTMa
peliieHust), KOPPeKTUPOBaTh TMPE/IOKEeHHbIN aJrOPpUTM C YUYETOM TIOMyueHUst
HOBBIX 3HAHUM 00 M3yyaeMoM 00BeKTe;

JeaTh BbLIOOD B YCAOBUSIX TPOTHBOPEUMBOW HHPOpPManuu U OpaThb
OTBETCTBEHHOCTh 3a pelleHue.

CamokoHTpoJIb (pediekcus):

B/Ia/IeTh Criocob6amMu CaMOKOHTPOJIs, CAMOMOTHBAIUU U pediekcuu;

[1aBaTh OLIEHKY CUTYaL\H Y Tpejyiarath f/iaH eé n3MeHeHus;

YVUMUTHIBaTb KOHTEKCT U TMpeJBU/eTb TPYAHOCTH, KOTOpDble MOIYT
BO3HUKHYTb IIDU pelleHUd YyueOHOM 3ajauM, aJanTUpPOBaTh pelleHue K
MeHSIOIIMMCS1 00CTOATeNbCTBAM;

OOBSCHATH TPUUWHBI  JOCTWKeHUs (HeZOCTWKeHHUs) pe3y/bTaToB
UH(OPMaLMOHHOW [eATebHOCTH, JAaBaTbh OLEHKY MNPUOOPEeTEHHOMY OIIBbITY,
yMeTb HaX0JUTh [TO3UTHUBHOE B IIPOU30LIe/IIed CUTYaLUH;

BHOCUTb KOPPEKTHBbI B [IeSIT€/IbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/ILCTB,
V3MEHUBILINXCSI CUTYALIUi, YCTAHOB/IEHHBIX OLIMO0K, BO3HUKILIMX TPY/JHOCTEH;

OLIeHMBATh COOTBETCTBHE Pe3y/ibTaTta Lie/Ii U YCI0BUSIM.

IMOLUOHA/IBLHBIH HHTE/I/IeKT:

CTaBUTL Ce0si Ha MeCTO JpYroro uesjoBeKa, [MOHWMaTb MOTHBLI U
HaMepeHusi pyroro.

IlpunsiTie cebst 1 Apyrux:

0CO3HABATh HEBO3MOXXHOCTb KOHTDOJIMPOBaTh BCE BOKPYT [daxe B
YCIOBUSIX OTKPBITOTO AOCTYMA K /IH0OLIM 00b8MaM HHGOPMALIUK.

INMPEJMETHBIE PE3YJ/IbTATHI

K KoH1ly obOyueHusi B 7 Kaacce y oOyuaroigerocsi 0yayT chopMHPOBaHBI
creayrolye yMeHUs:

MOSICHATL ~ HAa  TpUMepax  CMbICJ  TOHATUM  «uHMOpMaLUs»,
«H(OPMALMOHHEIN  Tpoliecc», «obpabotka wuHpOpPMaIM», «XpaHeHHe
nH(pOpMaIn», «repejada uHMOpMaLan»;

KOAWUPOBaTh U JeKOAUPOBaTh COOOIIeHUs MO 3aJaHHBIM [PaBU/IAM,
JIeMOHCTPUPOBAaTh  TMOHUMAHWE  OCHOBHBIX  TPUHIUIIOB  KOJAUPOBAHUS
MH(OpPMaLUK pa3/IMuHOM MPUPO/Ib] (TEKCTOBOM, rpapuueckoi, ayiuo);

CpaBHUBATh [UIMHBI COOOIEHUIA, 3aMMCAHHBIX B pa3/MUHbIX andaBuUTax,
OrepupoBaTh eJUHMLIAMHA M3MepeHHst MH(OPMALIMOHHOTO 00bEMa U CKOPOCTH
nepejayu JaHHbIX;

OLIeHUBaTb M CPaBHMBAaTh pa3Mepbl TEKCTOBLIX, rpa)uueckyx, 3BYKOBBIX
¢aiiioB u BUie0(aiios;

MPUBOIUTH TIPUMEPbI COBPEMEHHBIX YCTPOWCTB XpaHeHWsi W Tiepefiaun
“H(OpMaLU¥, CPaBHUBATh UX KOJIMUECTBEHHbIC XapaKTePUCTUKHY;



BbI/|€/IATh OCHOBHbI@ JTarlbl B UCTOPUU U TTIOHUMATh TeHJEHLMHU Pa3BUTHUS
KOMITBIOTEPOB U TIPOrPaMMHOro obecrieueHuss;

nonyyatb M WCMOMb30BaTh  MH(MOPMAIL[MI0O O  XapaKTepUCTUKax
NIePCOHAABHOTO KOMIIBIOTEpPA M €r0 OCHOBHBIX 37eMeHTax (IIpoLeccop,
OrepaTHvBHad NaMATh, 0/IFOBPEMEHHAs [1aMsITh, YCTPOHUCTBA BBO/A-BbIBO/A);

COOTHOCUTB XapaKTePUCTHKY KOMIIBIOTEpA C 33/jauaMy, pelaeMbIMH C ero
NIOMOLLIBIO;

OPUEHTUPOBAThCS B MepapXW4yeckod CTpyKType (aiIoBOH CUCTeMBbI
(3arMchiBaTh TOMHOE WMsA (pavina (karajora), NyTh K (pad/y (Karasaory) Iio
UMEIOLLeMy sl OIMUCAHUIO (aiinoBoit CTPYKTYPbI HEeKOTOpOro
MH(OPMALMOHHOTO HOCUTEJIS);

paborate ¢ alIOBOM CHACTEMOW TE€PCOHANBHOTO KOMIIBbIOTEpa C
WCIIO/Ib30BaHUeM rpauueckoro wuHrepdeiica, a WMEHHO: CO03/aBaTh,
KOIKPOBAaTh, lepeMeLaTh, [TepeMMeHOBbIBATh, VAT U aPXUBUPOBATH (DAMJIBI
Y KaTajlory, UCM0/1b30BaTh AHTUBUPYCHYIO MPOTPAMMY;

MpeJCTaB/siTh  Pe3yJIbTaThl CBOel  [esiTe/IbLHOCTU B BHU/JE
CTPYKTYPHUPOBAHHBIX WITHOCTPUPOBAHHBIX JIOKYMEHTOB, MY/IbTUMEUAHBIX
Tpe3eHTalui;

UcKaTb uHGopmaluio B MHTepHeTe (B TOM UMCIIE, 10 K/IHOUeBLIM C/IOBAM,
Mo M300paXKeHU0), KPUTUUECKHM OTHOCHUTLCS K HalJleHHOM uH(opMaLuu,
OCO3HaBasg OMAaCHOCTb /I JMYHOCTM W oOIjecTBa pacrpocTpaHeHus
BPEJIOHOCHOM  WH(OpMAIMM, B  TOM  UWACHe  3KCTPEMUCTCKOTO U
TePPOPUCTHUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aApecoB BeO-peCcypCoB;

MCN0/1b30BaTh COBPEMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAL|Hii;

cob/mosaTh TpeboBaHust He30macHo IKCITyaTalii TeXHUUeCKUX Cpe/iCTB
MH(MOPMaLMOHHBIX MU KOMMYHHKALMOHHBIX TeXHOJIOTWH, COO/0AaTh CeTeBOM
3THUKeT, 0a30Bble HOPMblI MH(OPMAaLMOHHOW 3TUKW W MpaBa Mpu paboTe C
MPUIOXKEHUSIMU Ha TI0ObIX yCTPOHCTBax U B IHTepHeTe, BbIOUpATh OGe3omnacHble
CTpaTeruu NnoBe/ieHus B CeTy;

MPUMEHSITh  METOAbl TPOPUIAKTHUKN HEraTUBHOTO BJIMSAHUS CPEJCTB
MHPOPMALIMOHHBIX YW KOMMYHUKAI[MOHHBIX TEXHOJIOTHMM HA  3[0DPOBbE
T10/Ib30BATe.

K konuy obOyuenuss B 8 kmacce y obyuatoujerocst OysyTr chopMHUPOBaHBI
cneaytolie yMeHust:
MOACHATL HA TNpAMepax pas/iuusi MexJy TO3ULHMOHHBIMHU U
HEr03ULIMOHHBIMU CUCTeMaMH CUUCTIeHHS];
3anuCbIBaTh U CpaBHMBATL Lesbie uuciaa ot 0 go 1024 B pasnuuHbIX
TTO3MIJMOHHBIX CHUCTEMax CcuucieHus (C ocHoBaHusMH 2, 8, 16), BBINOIHATH
apudmeTUueCKre onepalyy Hajl, HUMU;
PaCKpbIBaTh CMBIC/ IOHATUM «BBICKA3bIBAHUE», «JIOTUYECKas OIepaLys»,
«JIOTHUECKOE BBEIPKEHHE»;
3aryCbiBaTh JIOTMYECKUE BbIPDAXKEHUSI C MCII0J/Ib30BAHWEM [U3bHOHKLIUY,
KOHBIOHKLUM U OTPULIAHUS, ONPeAesisiTh UCTUHHOCTh JIOTUUEeCKUX BbIPa)KeHUH,
€CJIM U3BEeCTHBI 3HAUeHUsl UICTUHHOCTH BXOJALLMX B HETrO NepeMeHHBIX, CTPOUTh
TaOJIMLIbI MCTUHHOCTH /{151 JIOTHYEeCKUX BbIDaXKeHHi;
PaCKPbIBaTh CMBIC/I TIOHATUH «UCIIOTHUTEIb», «aITOPUTM», «IIPOrpamman,
MOHKMMas pa3HULy MeXxay yrnorpebsieHHeM 3TUX TEPMMHOB B 00ObIJ€HHOW peuu
1 B UH(OPMaTHKE;



OMUCHIBaTh aTOPUTM DeLleHUs 3a7aud pas/IMuHbIMK Criocobamu, B TOM
umcse B BUe 6/10K-CXeMbl;

COCTaB/IATh, BBIMOMHATE BPYYHYH) M Ha KOMIBIOTEPEe HeCJI0XHbIe
@MrOpPUTMBI C HCIIONB30BAHUEM BETB/ICHUM W LUKIOB JJIs  YIIPABJICHUS
WCTIOJTHUTE/ISIMHU, TAKUMU Kak Po6oT, Uepemnaiiika, YepTE&KHUYK;

MCTI0/Ib30BaTh KOHCTAHTHI U IepPeMeHHbIe Pa3/IMUHbIX TUIIOB (UMC/IOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), a Takke cojepkallie WX BbIpaKeHUs,
MCI0JIb30BaTh OINEPaTop MPUCBAUBAHUSI;

MCIo/b30BaTh MpPU  pa3paboTke MporpaMM JIOTHUeCKWe 3HaueHws,
orepaLyy U BbIDaKeHH!si C HUMU,

AHA/IM3UPOBATh TIPE/JIOXKEHHbIE a/JrOPUTMbI, B TOM UHMCJe OIpejesTh,
KaKue pe3ynbTaThl BO3MOXKHBI MDY 3aJJaHHOM MHOJKeCTBe UCXO/JHBIX 3HaUeHMUH;

Cco3faBaTh ¥ OTJI@KMBAaThb [POrpaMMbl Ha OJHOM U3  S3bIKOB
nporpammupoBanusi  (Python, C++, [Ilackanb, Java, C#, IIKo/bHBIA
ANTOpUTMHUYECKUN $3bIK), peaM3yoliie HeC/I0XKHbIe alrOpUTMbl 00paboTKu
UKMC/IOBBIX J@aHHBIX C HUCI0/b30BaHWEM LIMK/IOB U BETBJ/IEHUH, B TOM 4MC/Ie
peasuM3yrIe TMPOBEPKY [e/MMOCTH OJHOTO 1[eflor0 uucaa Ha JApyroe,
NPOBEPKY HAaTypajJbHOrO YKC/a Ha IMPOCTOTY, BbIJe/ieHUs UUGp U3
HATYypasbHOr0 Yuc/a.

K koniy obyuenmss B 9 kmacce y obyuaromierocss 6yayT chopMHPOBaHEI
CrieyIolpe YMeHUs:

pa3buBaTh 3a/]auM Ha T0/3aJauk, COCTAB/AThb, BBINOIHATh BPYUHYIO U Ha
KOMITBIOTEPE HEeC/IOXKHBIE a/ITOPUTMBI C UCTIO/Ib30BAaHUEM BETBJ/IEHHH, IUK/IOB U
BCIIOMOTaTe/IbHbIX a/I'OPUTMOB [Ijisl YTIPAB/I€HUs] UCIIO/IHUTE/ISIMH, TAKUMU Kak
Pobot, Uepenaiiika, YepTEé)KHUK;

COCTaB/IATb W OTJIAKMUBATh TPOrpaMMbl, pPeajM3yHolle THUIOBbIe
anropuTMbl 00pabOTKHM YMC/IOBBIX T0OC/Ie/l0BaTeNbLHOCTe WKW O/HOMEpPHbIX
UKMC/IOBBIX MAacCUMBOB (IMOMCK MakCUMyMOB, MMHMMYMOB, CYMMbl WU
KO/IMUeCTBa 3/IEMEHTOB C 3a/ldHHbIMM CBOMCTBAMM) Ha OJHOM M3 S3bIKOB
nporpammupoBanus  (Python, C++, TIlackans, Java, C#, IlIkonbHbI
AITOPUTMUYECKUH H3BIK);

PaCKpbIBaTh CMBICT TOHATHUN «MOJe/b», «MOJEITUPOBAHUEe», OIpelesisiTh
BU/IBI MOJIe/IeH, OLIeHUBATh aZieKBaTHOCTh MO/ MOJIeTMPYEMOMY OOBLEKTy U
L|e/15SIM MO/le/TMPOBaHMUS;

WCMOMBb30BaTh Tpadbl U JIEPeBbsl /i MOJIE/IMPOBAHUSI CUCTEM CETeBOW U
HepapXxuuecKor CTPYKTYPbl, HAXOAUTh KpaTuauilui My Th B rpade;

BbIOMpaTh, Croco®d mpejCTaB/ieHHs] JAHHBIX B COOTBETCTBUH C
MOCTaBNeHHON 3ajaueidt  (Tabyuubl, cxeMbl, rpa@ukKu, AuarpaMMmbl) C
WCTI0/Ib30BaHMEM COOTBETCTBYIOIIMX TPOTPaMMHBIX CpPeACTB  006paboTkm
JIaHHBIX;

WCTIO/Ib30BaTh J/IEKTPOHHBIE Tabymuiel st 00paboTky, aHamM3a u
BU3ya/M3al[ii UHCIOBLIX [AaHHBIX, B TOM UHC/Ie C BbIIEIeHHEM [uaria3oHa
Tab/MLIbl U YTIOPsi0UMBAHKUEM (COPTUPOBKOI) €TI0 3JIEMEHTOB;

CO3/laBaTh U MPUMEHSITb B 3JIEKTPOHHBIX Taﬁﬂuuax dbopmy bl Ais
pacyéToB C HCMO/Ib30BAHHEM BCTPOEHHBIX ~apu(pMeTHUecKHX  (QyHKLMH
(CyMMHUpOBaHHe W TOJCYET 3HAUeHWH, OTBeuarollMX 3aJaHHOMY YCJ/IOBHIO,
cpejHee apu(dMeTHUeCKOe, TIOMCK MAaKCHMaJbHOr0 W  MMHMMAJILHOTO
3HaueHus), abCOIOTHOM, OTHOCUTE/ILHOM, CMEILIaHHOM aJpecarjuy;

WCTIONTh30BaTh IEKTPOHHbBIE TaO/HUITBI /i UMCTIEHHOTO MOZIETUPOBAHNS B
MPOCTBIX 3a/iauax W3 Pa3HBIX MpPeJMETHBIX 00/1acTel;



UCMO0Ib30BaTh  COBPEMEHHble  WHTEePHeT-CepBUCHl (B TOM  4uC/Ie
KOMMYHMKALIMOHHbIe CepBUChI, 00/1auHble XpaHW/IWILA J[aHHBIX, OHJIAaWH-
rporpaMMbl (TEKCTOBBIe W rpaduueckre pefiakTophl, cpeabl pa3paboTku)) B
yuebHOM ¥ MOBCeHEBHOM AesTe/TbHOCTH,;

MPUBOJUTL TPUMeEpPbl MCMOb30BaHUSI TeOUH()OPMALIMOHHBIX CEPBUCOB,
CepBUCOB rOCY/IapCTBEHHBIX yCJIyr, 00pa3oBaTe/bHbIX CepPBUCOB VIHTepHeTa B
yueBGHOM U MOBCEe/JHEBHOM JlesTe/IbHOCTY;

MCMOb30BaTh  pas/iMuHble  CPEJCTBA  3alUThl OT  BPEJAOHOCHOrO
MpPOrpaMMHOr0 obecrieueHus, 3aliMlLaTh [ePCOHAIbHYI0 HHGOpPMalUl OT
HeCaHKL{MOHUPOBAHHOI'0 /I0CTYMA U ero noc/ieCTBUI (pasrialleHus, noJgMeHsbl,
yTpaThl JdHHbIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKUX W COLManbHO-
MICUXOJIOTUUECKUX  acTieKTOB  WCIIONb30BaHusi cetu VHrepHer (ceTeBas
AQHOHUMHOCTb, LMGPOBONM C/el, ayTEeHTHUYHOCTh CYOBEKTOB U pecypcCos,
OMaCHOCTb BPEAOHOCHOTO KOZA);

pacrio3HaBaTh TMOMBITKU W TPeAYNpexJaTh BOBjeueHHe ce0s u
OKPY>KalLLMX B 1IeCTPYKTUBHbIE U KDUMUHAJIbHBIE (DOPMbI CETEBO aKTUBHOCTU
(B TOM uncse kubepOy/MHT, (UILIKHT).



TEMATUYECKOE INTAHUPOBAHUE

7 KITACC
HauMeHOBaHHe KomuecTBo uacoB

No JnexTpoHHbIe (U(ppOBLIE)
pa3jie/ios U TeM KoHTpo/bHEIe IIpakTHuYeckue

/i Bcero o6pasoBaTeILHEIE PeCypPChI
nporpamMmel paboThl paboTeI

Pazpesn 1. Ifudposas rpamoTHOCTD

Komristorep —
11 YHUBepcabHOe 9 bubnmoreka LJOK
' yCTPOHCTBO https://m.edsoo.ru/7{41646e
00paboTKy JaHHbIX
12 [Tporpammsl U A Bubnuoreka LJOK
' JaHHbIe https://m.edsoo.ru/7f41646e
13 KomnbioTepHble 3 bubnmoreka LJOK
) cetu https://m.edsoo.ru/7f41646e
WUroro no pasgeny 8

Pazpien 2. TeopeTuueckue 0CHOBbI HH(OPMaTHKM

Undopmarus u

Bubsmmoreka LIOK

= MEGOPMALRDHTEE = https:/m.edsoo.ru/7f41646e
TIpoLiecchbl
29 [TpesncraBnenye 9 Bubnuoreka LIOK
) uH$popMaLu https://m.edsoo.ru/7f41646e
Utoro no pasgeny 11

Pa3pen 3. MHdopMaljMoHHbIe TeXHOIOTHH




31 TekcToBbie 6 bubnuoreka LJOK

) JOKYMeHTBbI https://m.edsoo.ru/7f41646e
3. KomnnbioTepHas " bubmmoreka [JOK

) rpacduka https://m.edsoo.ru/7f41646e
33 My nbTumMeiMitHEIR 3 bubnuoreka [IOK

) rpe3eHTaLuu https://m.edsoo.ru/7f41646e

Wroro no pazgeny 13

PesepsHoe Bpems 2

OBUIEE KOJTMYECTBO 34

YACOB I10 ITPOI'PAMME




8 KJTACC

HaumeHoBaHMe Konuuecrso yacos
Ne OneKTpoHHbIe (U(poBLIe)
Pa3je/10B H TeM KoHTpoabHbIe IIpakTHueckue
n/n Bcero obpa3oBaTe/bHEIe pecypchl
nporpaMmMel patoTsi padoThbl
Pazpesn 1. Teoperndeckue ocHOBbI HH(OPMAaTHKYU
Bubaunoreka LHOK
11 G -
HCTEMbI CHHCTerA 8 1 https://m.edsoo.ru/7f418516
3JleMeHThI
1.2 MaTeMaTH4eCKOH 6 1 Brtymerre [HK
? https://m.edsoo.ru/7f418516
JIOTHKH
Utoro no paspeny 12
Pazpen 2. AnroputMsl U NporpaMMHpoBaHNie
Wcnonuurenu n
21 aJTOPUTMBI. 10 1 Bubnuoreka LIOK
) AnropuTMuyeckKue https://m.edsoo.ru/7f418516
KOHCTPYKLIUH
25 A3k 9 bubnnoreka LJOK
' rporpaMMHpOBaHus https://m.edsoo.ru/7f418516
bubmoreka [JOK
23 A
HAI3 a/IrOpHTMOB 2 https://m.edsoo.1u/7f418516
Uroro no pasgeny 21
Pe3sepBHoe Bpems 1




OBIIEE KOJIMYECTBO
YACOB I10 IMTPOI'PAMME

34




9 K/TACC

No
n/n

HaumMmeHoBaHHe
Pa3/ie/ioB H TeM

NporpaMMaIl

KomuecTBo uacoB

Bcero
paboThbl

KoHTtpo/bHbIE

IIpakTHueckne
paboTsl

OneKTpoHHBbIe (UdppoBLIe)
obpaszoBaTe/ILHbIE pecypchl

Pazpesn 1. Iludposas rpaMmoTHOCTD

I'nobankHas ceThb

WHurepHet 1
1.1 CTpaTeruu 3 bubmoteka [IOK
’ P https://m.edsoo.ru/7f41a7d0
HezonacHoro
ToBeJeHHd B Hell
Pabora B
1.2 HUH(OPMaIMOHHOM 3 bubnuoreka LJOK
. . https://m.edsoo.ru/7f41a7d0
[IPOCTPaHCTBe
WToro rio paspeny 6

Pazgen 2. TeopeTnyeckue 0CHOBbI HH(POPMaTHKH

21 MopenvpoBaH1e Kak . Bubnmoreka [JOK
' MeTO/1 MO3HAHMS https://m.edsoo.ru/7f41a7d0
Wroro no pazgeny 8

Pazjen 3. AIropuTMel H nNporpaMMHpoBaHye

Pa3paboTka
3.1 a/IrOpUTMOB U 6 R
’ P hitps://m.edsoo.ru/7f41a7d0
nporpamm
3.2 YnpasneHue 2 Bubmuoreka LIOK




| https://m.edsoo.ru/7f41a7d0
WUroro no pasgeny 8
Pa3aen 4. UndopmanMoHHbIe TEXHO/IOTHH
41 ONeKTpOHHbIE 10 bubroreka LJOK
) Tab/IULIbI https://m.edsoo.ru/7f41a7d0
WudopmaioHHble
40 TEXHOJIOTUU B 1 Bubnmoreka LJOK
' COBpPeMeHHOM https://m.edsoo.ru/7f41a7d0
ob1ecTBe
Uroro no paspeny 11
Pe3sepBHoe Bpems 1
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME







INIOYPOYHOE IVIAHUPOBAHUE

7 KITACC
No KonuuecrBo yacos O/1eKTPOHHbIE
n/ Temaypoa Bcero Kopmpansse Hpsientagcie ﬂ:;:!l—lﬂﬂ :g;baﬂzi::enbﬂme
- paboThl paboThI pecypst
Komrisrotep —
yHUBepcaibHoe
BLIUHC/IUTEIBHOE
yCTPOMHCTBO, Bubmioreka LIOK
1 paboratouiee 1o 1 https://m.edsoo.ru/8a1521d
nporpamme. TexHuKa 2
He3onacHocTH 1
rpaeu/ia paboTel Ha
KOMIblOTepe
MUcropus n
9 COBpeMeHHbIe 1 Bubmioreka LIOK
TeH/JeHLINHY pa3BUTHS https://m.edsoo.rm/8al523ee
KOMITbIOT€POB
[TporpammHoe
obecrieueHue Bubmoreka LJOK
3 KomretoTepa. [Tpagoeas 1 https://m.edsoo.1m/8a15282
oXpaHa rporpamMm 1 6
[laHHbIX
4 daiinibl ¥ Nanku. 1 Bubanoreka LJOK
(OCHOBHBIE onepalyy ¢ https://m.edsoo.ru/8al52a74




taiinamu 1 mankamm

ApxuBaLis JaHHBIX.

Bubnuoreka 110K

5 Wcnonb3oBanue :
https://m.edsoo.ru/8al52cfe
1pOrpaMm-apX1UBaTOpPOB
KomribroTepHbie
5 BUPYCBI U bubmioreka LIOK
aHTUBUPYCHEIE https://m.edsoo.1m/8a152{74
NpOrpaMmal
KomrnbroTepHsbie ceTu. bubnuoreka LIOK
7 [Touck undopmaruu B https://m.edsoo.ru/8a15324
cetd VIHTepHeT 4
CepBHCbI UHTEpPHET-
KOMMY HUKAaL[UA. bubnoreka LIOK
8 CeTeBoH 3THKeT. https://m.edsoo.ru/8a15346
Crpareruu 6e3omacHoro 0
noBejieHus B ViHTepHeTe
Bubaunoreka LIOK
9 Wndopmatius 1 JaHHbIe https://m.edsoo.ru/8a16196
6
10 M HdopMaloHHble Bubnuoreka IIOK
TIPOLeCChI https://m.edsoo.ru/8al61e2a
Pasnoobpa3sue s3BIKOB U
1 anaBUTOB. Bubauoreka IJOK
EcTecTBeHHbIe U https://m.edsoo.ru/8al61fec
thopmanbHbIe SI3BIKH
12 | [BOMYHBIH a/iaBHT. Bubnuoreka LJOK

https://m.edsoo.ru/8a16218




[Tpeo6pasoBanue
moboro andasuTa K
TBOUUHOMY

[=p]

anﬂCTaBﬂEHHe AaHHbIX
B KOMITbHOTEPe Kak

Bubnmoreka LIOK

13 https://m.edsoo.ru/8a16231
TeKCTOB B IBOUUHOM 6
andaBuTe -
EquHuLpl usmepeHus
14 uHbOpMaIM U bubmioreka LIOK
CKOPOCTH riepejjauu https://m.edsoo.ru/8a16249¢c
JlaHHBIX
Kopuposanue TekcToB.
15 PaBHOMepHBIe 1 Bianusoresa LR
P https://m.edsoo.ru/8a1625f0
HepaBHOMepPHbIe KO/Ibl
HexonupoBaHue
16 COO0DIIeHUH.
MHpopmaLMoHHbIH
00BEM TekcTa
[Tndposoe bubmioreka LIOK
17 rpejcraBjieHHe https://m.edsoo.ru/8al16284
HeNnpepbIBHBIX JaHHBIX 8
Kopguposanue 1jBeTa.
Ouenka
18 MH(OPMaIJMOHHOT O bubnvoreka LIOK

obbéma rpaduyeckux
NAHHBIX JI/Isi PACTPOBOT0
1300paykeHUs

https://m.edsoo.1/8a1629%ec




bubmoteka LJOK

19 KopuposaHue 3ByKa https://m.edsoo.ru/8a162b7
2
Pe3sepBHbIii ypoK
«KonTponwHas paborta Bubmoteka IIOK

20 110 Teme https://m.edsoo.ru/8a162d0
"TIpe/icTaBieHHe 2
uHbopmaruu'»

TekcToBble JOKYMeHTEI,

91 UX BBOJ U bubmioreka LIOK
pefakTHpOBaHHe B https://m.edsoo.rm/8al62e7e
TeKCTOBOM I1poljeccope

2 dopmMaTUpOBaHUe Bubmmoreka LIOK
TEeKCTOBBIX JJOKYMEHTOB https://m.edsoo.r/8al162fe6
[TapameTpel CTpaHULIBL. Ertameeia LOK _—

23 https://m.edsoo.ru/8a1632d
Crivckn v TabmiLb1 .

BcTaBka HeTeKCTOBBIX bubmioreka LIOK

24 00BEKTOB B TEKCTOBBIE https://m.edsoo.ru/8a1632d
[OKYMEeHTBI 4
MHrennektyanbHble

95 BO3MOXXHOCTH
COBpeMeHHbIX CHCTeM
00paboTKH TEKCTOB

26 O6061eHue 1 Bubaunoreka LIOK

CHCTeMdTH 3&].11‘153[
3HaHWH 1o Teme

https://m.edsoo.ru/8a1635¢2




«TekcToBLIE

JOKYMEHTBI»
['padmueckuii Bubmmoreka LIOK
27 pefakrop. PactpoBele https://m.edsoo.ru/8a16387
PHUCYHKH 4
Oneparyu Bubmuoreka 1JOK
28 peJiaKkTUpOBaHUA https://m.edsoo.ru/8a1639d
rpaduueckux oObEKTOB P
Bubmoreka ITIOK
29 BekropHasi rpaduka https://m.edsoo.ru/8a163b3
0
060611eHue 1
CUCTeMaTH3alus
3HaHW# 1o Teme
30 «KomnbroTepHas bubmioreka LIOK
rpaduka». https://m.edsoo.ru/8al6404e
[Tposepounast pabota /
Bcepoccuiickas
npoBepouHas pabora
Pe3epBHbIii ypoK.
06061eHe 1
bubnmoteka [JOK
31 CHCTEM“aTHMuHﬂ https://m.edsoo.r/8a16482
3HaHWH / 8
Bcepoccuiickas B
npoBepouHasi pabora
32 [ToaroroBka Bubnmoreka ITOK

MyﬂbTm&e,ﬂ;HﬁHbIX

https:/m.edsoo.ru/8al642c4




TIpe3eHTaL1i
Hobasnenve Ha ciaig
ayIMOBH3YanbHbIX Bt ererka LIOK

33 YA y 1 https:/m.edsoo.ru/8al6447
JlaHHbIX, aHUMALUW U )
FUIEePCChUIOK a
0O60611eH1e U
CcHCTeMaTH3alUs Bubmoreka LIOK

34 3HaHUI Mo Teme 1 https://m.edsoo.ru/8a16465
«MyeTHMeUiiHEIe 2
rpe3eHTaLuu»

OBILIEE KOJIMYECTBO 34

YACOB I10 TTPOI'PAMME




8 KJTACC

CHUCTEMATHU3dLIWA 3HAHWI
rno reme «CHCTeMBbI

No KonuuecTBo yacor
A IeKTPOHHBIE
ara nudpoBLIe
n Tema ypoka KonTponbHbie IIpakTHueckue A bp
Bcero H3yUeHHs obpaszoBare/bHbIe
/ paboThbI paboTnI
pecypcel
n
HenosuijnoHHeIe 1 bubaunoreka LIOK
1 MO3HLHOHHLIe CHCTeMbI 1 https://m.edsoo.ru/8al649e
CUMC/IeHUS 0
Passepsyras diopya Bubnmoreka [IOK
2 PRy P 1 https://m.edsoo.ru/8al64ba
3arucK Yyucsa )
[BouuHas crcrema
CUHC/IeHHUA. bubmoteka [JOK
3 Apudmernyeckue 1 https://m.edsoo.ru/8a164d9
orepalyu B JJBOMUHOM 6
CHUCTEME CUMCJIEHHUS
Bubimoreka LIOK
BocbMepuyHas crictema
4 1 https://m.edsoo.ru/8a16529
CUMC/IeHU s
6
1 ) Bubmoreka LIOK
ecTHa/lljaTepUyHast
5 1 https://m.edsoo.ru/8a16549
CHUCTeMa CUHC/IeHUs ph
6 O6o0bmenue 1 bubmioteka [JOK

https://m.edsoo.ru/Bal6564
ol




CUMC/IeHHI»

«ClielOBaHUEY .

7 Jlornueckue bubmoreka LIOK
BBLICKa3bIBaHHUA https://m.edsoo.ru/8al657fa
bubmoteka LJOK
Jlornueckue orepatiuu _
8 https://m.edsoo.1u/8al65b5
«y]», «HITH», «HEe» 6
Omnpepnenenue
9 MCTUHHOCTU COCTaBHOr'O Bnbmorera [IOK
https://m.edsoo.ru/8al165cf0
BbICKa3bIBaHHs
10 Tabauisl HCTHHHOCTH
Bubmioreka LIOK
11 Jlornueckue sneMeHThbI https://m.edsoo.1u/8a165e9
4
KonTtposnbHast pabota o
bubmoteka [JOK
TeMe «3JIeMeHThI
12 - https://m.edsoo.ru/8a178c3
MaTeMaTH4eCKOoi 8
JIOTUKH» 8
ITonartue anropvuTMa. BubnuoTeKa ]_[OK
13 WUcnonaurenu https://m.edsoo.ru/8a17949
aJrOpUTMOB e
CaoiicTBa anropuTMa. Bubmoteka LIOK
14 Criocobb! 3armcu https://m.edso0o.ru/8a17960
aJIropuT™Ma 6
15 AnroputMuyeckas
KOHCTPYKLIUS




JIuHeliHbIA aIropuT™M

AnropurMHUeckKast
16 | KOHCTpyKLuA
«BETBJIEHHEe»: TTO/IHasA U
Herio/iHast GopMbl
AnropurMuyeckast Bubmoreka [IOK
17 KOHCTPYKIUSA https://m.edso0.ru/8a17998
«TIOBTOpEHHE» a
dopmanbHOe UCTIONHeHHE Bubmuoreka LIOK
18 aJaropuTMa https://m.edsoo.ru/8al79aac
Pa3paboTKa HeC/lOoXKHbIX
aJICOPUTMOB C
UCIO/b30BaHKEM LIUK/IOB Butmiorexa [IOK
19 https://m.edsoo.ru/8a179e1
AN1s1 yIipaB/ieHus! "
(hopmMabHBIMA B
VCTIOMHUTENIMHA
Pa3paboTka Hec/10)KHbIX
a/ITOPUTMOB C
MCIOJIb30BaHHWEM LIMK/IOB Bubmuoreka LIOK
20 W BeTBJIEHUH 15 https://m.edsoo.ru/8al179e1
yIIpaB/IeHHUA €
dopmanbHBEIMKU
UCTIOTHUTE/IIMA
Bubmoteka LJOK
21 BeIronHeHHe anropuTMoB https://m.edsoo.ru/8a17a06

d




O6o00mieHue u
CHCTeMaTU3aLus 3HaHWH
no Teme «Vcronuurenn u

Bubnuoreka LJOK

22 https://m.edsoo.ru/8al7al8
aJITOPUTMBL. §
Anroput™MuYeckue N
KOHCTPYKLIAW»
A3k
73 MporpaMMHMpOBaHus.
Cucrema
NporpaMMHUpOBaHUs
24 ITepemeHHbIe. OnepaTop
NpHCBavBaHUs
95 [TporpammupoBaHue
JIMHEeHWHBIX a/lrOPUTMOB
Paspabotka riporpamm,
26 | copepXKalux orepaTop
BeTB/ICHHS
97 [Huanorosas otnazxa
MporpamMm
28 [uxn c ycnoeuem
. Bubnvoreka [JOK
22 Tt  nepeMERpdH https://m.ed soEm/Bal 7acda
O6paboTKa CHMBOJTLHbBIX buGmaoresa LIOK
30 https://m.edsoo.ru/8al7ad6
JAHHBIX "
31 O6o006mieHue u Bubmioteka [JOK




CHCTeMaTH3alus 3HaHUI
1o TemMe «H3bIK
MpOrpaMMUPOBaHUS»
I[TpoBepounas pabora /
Bceepoccuiickas
npoBepoyHasi pabora

https://m.edsoo.ru/8al7ae8e

Pe3sepBHslIii ypok.
0O606111eHHe U
cucTeMaTH3alis 3HaHUIN
32 1 YMEHMUIA 110 Kypcy
uH$popmaTUKH 8 Kiacca /
Bcepoccuiickast
npoBepoyHas paboTa

Bubnuoreka [IOK

https://m.edsoo.ru/8a17b45
6

AHanus ajropuTMoB.
Omnpepnenenue
BO3MOXKHBIX pe3yJ/ibTaToB
paboTh! anropuT™a rpu
3aJlaHHOM MHOYKeCTBe
BXO/HBIX JJaHHbIX

33

bubnmoreka [JOK
https://m.edsoo.ru/8al7afa6

AHanus afropuTMOB.
Omnpepenenue

34 BO3MOYXHBIX BXOJAHBIX
JIaHHBIX, IPUBOASIIIMX K
JIAHHOMY pe3yJIbTaTy

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34




9 K/TACC

Ne KosnuectBo uacos DJIeKTPOHHBIe
Jara uudpoesIe
Tema ypoka KourponsHeie IIpakTHUecKHe
n/ Bcero M3ydeHHsn o6pa3zoBaTe/bHbIe
pabdoThI padoTbl
n pecypchbl
'nobanbHast ceTh
bubmoteka [JOK
Wurepner. IP-agpeca
1 1 https://m.edsoo.ru/8al7b57
y3/10B. bosbliue -
JaHHbIe =
Vndopmaronsas Bubnmoreka LIOK
2 1 https://m.edsoo.r/8al7b69
besonacHocThb 0
Yuer noustus 06
uH(opMaIOHHOH
6e30macHoOCTH MpH
3 CO3J/lJaHUU KOMILIEKCHBIX 1 Bubnoreka LIOK
L 4 https://m.edsoo.ru/8al7b7bc
HUH(OPMaIMOHHBIX
00BeKTOB B BHJie Beb-
CTpaHuLl
4 Bupp! gedarensHoCTH B " bubauoreka LIOK
cetd MHTepHeT https://m.edsoo.ru/8a17b8e8
O671ayHble TeXHOIOTHH.
Mcnonb3osanne
5 oHJIalH-oduca As1s 1 S K
A https://m.edsoo.ru/8al7bale
pa3paboTku
JIOKYMEHTOB




O6006111eHMEe 1
CHCTeMaTH3aLUs
3HAaHWH 10 TeMaM
«["nmo6anpHag ceTh
WHTepHeT W cTpaTreruu
6e3onacHoro noBejieHUA
B Heli», «PaboTa B
MHpOpMaLIMOHHOM
TIPOCTPaHCTRE»

Bubmorteka [IOK
https://m.edsoo.ru/8al7bb3
6

Mogenu u
MoO/le/TMpOBaHHe,
Knaccudukarmm
Mojeneii

Bubmoreka [IOK
https://m.edsoo.ru/8al7be06

Tabmunble Mogenu

bubsmoreka LJOK
https://m.edsoo.ru/8al7c04a

Pazpabotka
OIHOTA0/TMUHOH 6a3bI
JMaHHbIX. CocTaBaeHue
3arpocoB K 6a3ze
JaHHbBIX

10

['pad. Becosas maTpuua
rpada. [InuHa nyti
MeX/y BeplIHHaMK
rpada. Beiurcienue
KOJIMYECTBA Ny Tel B
HarpaBIeHHOM
alMKIU4ecKoM rpage




Iepeso. [TepeGop

11 BapHaHTOB C MOMOLLIbIO
JepeBa
MaremaTuueckoe bubnuoreka LIOK
12 MO/le/IMpOBaHue https://m.edsoo.ru/8al7¢392
13 OTarbl KOMITbIOTEPHOI0 bubmioreka LIOK
MOJe/THpOBaHUsA https://m.edsoo.ru/8al7c4aa
06061eHe K
cucTemaTu3sarus
3HaHWii. KoHTpo/bHad bubroreka 1JOK
14 pabora 1o Teme https://m.edsoo.ru/8al7c¢9c8
«MogenupoBaHue Kak
MEeTO/] TIO3HaHUSI»
PasbueHue 3ajjauu Ha
TIo/3a/1auu.
CocTtaBneHue
a/IrOpUTMOB U
15 i Bubnmoreka LJOK |
https://m.edsoo.ru/8al7cb12
UCIIO/Ib30BaHUEM
BeTBJIEHUH, LIMK/IOB W
BCIIOMOTaTe/IbHBIX
a/IrOpPUTMOB
16 OaHoMepHbIe MacCUBbI hubymarexa [OR _ g
https://m.edsoo.ru/8al7cc3e
17 TuUroBkle anropuTMEI bubmioreka LIOK

06paboTkn MaccHBOB

https://m.edsoo.ru/8al7cd60




18

CopTupoBKa MaccHBa

19 O6paboTka noToka bubmioreka LIOK
JlaHHBIX https://m.edsoo.ru/8a17d01c
060611eHMe 1
CUCTeMaTH3aLUs
3HaHul. KoHTponibHas

20 abora o Tt:flpe A
P https:/m.edsoo.ru/8al7d1ca
«Pa3pabotka
a/IrOPUTMOB U
TIporpamm»

Ynpaenenue. CUrHail Butiiorexs LK

21 https://m.edsoo.ru/8a17d4d

ObpaTHas cBsi3b 5
Bubnuoreka LIOK
PoboTH3npoBaHHbIe
22 https://m.edsoo.ru/8al7d60
CUCTeMbI
p.
OneKTpoHHbIe TabIULbL.
T — bubnuoreka LJOK

23 - . https://m.edsoo.ru/8al7d71
sAqeliKax 3/1eKTPOHHOM 0
TabMHLBI =
PepakTripoBaHue u Bubnmoreka LIOK

24 (hopMaTipoBaHue https://m.edsoo.ru/8a17d83
Tabmry 2

25 BerpoenHblie ¢yHKLMM Bubmoreka [IOK

[L7151 TIOUCKa
MaKCUMyMa,
MUHUMYMa, CYMMBI U

https://m.edsoco.ru/8al17d99
0




cpefHero
apupMeTHYeCKoro

CopTHpoBKa U

Bubmmoreka LIOK

26 (ubTpaLUs IaHHBIX B https://m.edsoo.ru/8al7db7
BhI/le/leHHOM J1ariasoHe 0
ITocTpoeHHe aUarpaMmm
27 Bt ;3)141{03 :" 5 Bubsmoreka LJOK
P https://m.edsoo.r/8al7e08e
3/1EKTPOHHBIX Tabsuiax
OTHOCUTeNBHAaY,
28 abcomroTHag U Fifuitiesn HIOK
https://m.edsoo.ru/8al7e2b4
CcMelllaHHas ajpecalius
Y c/I0BHBIE BHIUAC/IEHNA
29 B 3/1eKTPOHHBIX Bnbmorera LIOK
P https://m.edsoo.ru/8al7e6ba
Tabnuax
30 O6paboTka bombImx Bubnnoreka LIOK
HabopOoB JJaHHBIX https://m.edsoo.ru/8al7e87c
YucneHHoe
31 MoO/Ie/ITMpOBaHNe B Bubminrera 1OK.
B https://m.edsoo.ru/8al7eaca
3/1eKTPOHHBIX Tab/uax
O6obmenye U
CHACTeMaTH3aLs
32 3HaHWI 110 TeMe Batunicnesa HOK
https://m.edsoo.rni/8al7ec3c
«DNeKTPOHHbIE
TabIIMLBI»
33 | Ponb MHpOpPMaLMOHHBIX bubmmoreka LIOK

TeXHOJIOTHI B pasBUTHH

https://m.edsoo.ru/8al7ed54




3KOHOMHKH MHUpa,
CTpaHbl, perdHoHa

Pe3zepBHbIii ypoK.
0O606111eHWEe 1

Bubnuoteka 1JOK

34 CUCTeMaTH3aLUs. ! https:/m.edsoo.ru/8al7ee6c
WTorosoe TIOBTOpEHHE
OBLIEE KO/IMYECTBO 14

YACOB IO TTPOI'PAMME




IMPOBEPAEMBIE TPEBOBAHUSA K PE3Y/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOI'PAMMBI

7 KITACC
Kop npoBepsiemoro IIpoBepsieMbIe IpeAMeTHBIE Pe3y/IbTaThI OCBOEHHS 0CHOBHOM 00pazoBa
pesy/abTaTa OCHOBHOT0 o0mero odpasoBaHus
1 ITo Teme «llncdpoBas rpaMOTHOCTH»
11 [MosicHATL Ha TpUMepax CMBIC/ TOHATHH «UHGoOpMaLMs», «UHDOpMAaL]
) 1MH(pOpMalL», «XpaHeHre MH(GOPMaLK», «repejiaua WH(popMarm»
19 TIpUBOAUTL MPUMeEphI COBPEMEHHBIX YCTPOMCTB XpaHeHUs M TIepejaud
) KONMUeCTBeHHbIe XapaKTepUCTUKHN
13 IMonyuaTth ¥ UCO/BL30BATh UH(OPMALUED O XapaKTepUCTUKax MepcoHatbHO
) s/1leMeHTax (npolieccop, onepaTyBHas NamATh, JONrOBpeMeHHast NaMATh, yC
1.4 CoOTHOCHUTB XapaKTepUCTHUKHK KOMIIBIOTepa C 3ajladyaMy, pelllaeMbIMU C ero
OpHeHTUPOBATLCS B MepapXuueckoi CTPYKType ¢aiioBoid cuctembl (3
1.5 (katanora), TyTh K (aiiny (KaTajsory) Mo MMeIOLeMycsl OrMcaHuio dai
MH(OPMAaLMOHHOTO HOCUTEIS)
PaGortare c ¢aiiioBoli CHUCTEMOH TMEpPCOHA/JBLHOIO KOMITBIOTEPA C ¥
1.6 uHTepdeiica: cosaaBath (KONMUpoBaTh, MepemeriaTh, epeMMeHOBbIBATD, Y/I
KaTaJlor, MCI0/1b30BaTh aHTUBHUPYCHYIO MPOrpaMmy)
Nckatb nndopmauuio B MHTepHeTe (B TOM uYuC/Ie 10 K/IHOYEBbIM C/I0BaM,
17 OTHOCUTLCS K HaiifleHHOW uWHQopMaLMy, oOcCO3HaRaTh OINAcHOCThL
' pacrpocTpaHeHUs BpeJOHOCHOW WH(OPMAalMu, B TOM UHC/Ie IKCTPEMH
XapakTepa
1.8 IToHumaTtk CTpYKTYpY ajipecoB Beb-pecypcoB
1.9 HMcnonb30BaTk COBpeMeHHbIe CEPBUCHI HHTEPHET-KOMMYHUKAL{UH
Cobumopars  TpeboBaHusi Ge3ornacHoW 3Kcrulyatayuud  TeXHUUYeCKUX
110 KOMMYHUKAILMOHHBIX TeXHONOTHI, cobII0/1aTh ceTeBol 3THKeT, Ha30Bble HC
) npaBa npu paboTe ¢ NpUIOKEeHUsIMU Ha JOOBIX ycTpoiicTBax M B UH1
CTpaTeruu ropejieHns B CeTH
111 [TpuMensaTh  MeTOAbl  NPOGUIAKTUKA  HEraTUBHOIO  BIUSHUS  Cp
) KOMMYHUKaLJMOHHBIX TeXHO/IOIMH Ha 3/l0pOBbe I10/1b30BaTe/Is
2 [To Teme «TeopeTnueckre 0CHOBbI MH(OPMATHKI»




21 KoaupoBate U JekogupoBaTh cooDllleHHs [10 3a/iaHHbIM TpaBU/IaM,
) OCHOBHBIX TTPUHLUITIOB KOAUPOBaHUs MH(OpMAaLMK pasiuyHOM Npupojsl (Te

29 CpaBHUBaTL [I/IMHBI COODLLEHUH, 3arucaHHbLIX B Pas3/MuHbIX andasu
) n3MepeHusi MH(QOPMALIMOHHOro 06BEMA ¥ CKOPOCTH Mepeaun JaHHBIX

2,3 O1leHUBaTh U CpPaBHHUBAThb pa3Mepbl TEKCTOBBIX, FpaMuecKiX, 3ByKOBBIX ¢a
3 I[To Teme «MHpOpMaIMOHHBIE TeXHOJIOTHH»

3.1 [lpescrapnaTh pesy/nbTaThl CBOeil [JlesiTeJIlbHOCTH B BHJe CTPYKTYPH
) JIOKYMEHTOB, MYJIbTUMe/IMHAHBIX Mpe3eHTaluii

8 KJIACC
Kopa npoBepsiemoro IIpoBepsieMble peMeTHBIE Pe3y/ILTAaThI 0CBOEHHsI 0CHOBHOI 00pa3c
pesy/bTrara OCHOBHOI'0 00111ero o0pasoBaHus
1 [To Teme «TeopeTHueckre 0CHOBbI HH(OPMATHKH»
1.1 [TogcHATb Ha NpUMepax pasnnyMsl MeKAY MO3MLIMOHHBIMU U HEMO3HLIMOk
- 3arnucbiBaTh U cpaBHMBaTh Liesible uyncia ot 0 go 1024 B pas/iMyHbIX 1103
) (c ocHoBaHMsIMH 2, 8, 16), BbINTO/IHATL apudpMeTHYeCK1e orepaLiiy Ha/l H
13 PackpbiBaTh CMBIC/T IOHATHI «BBICKA3bIBaHUE», «IOTHUYECKAast Oreparjis»
3anucbiBaTh JIOTHYECKWe BbIP@KEHWS C MCTIO/b30BaHUEM W3BIOHKIIY
1.4 onpefieNIiTh UCTUHHOCTD JIOTHUUYECKUX BbIpa)KeHWH, eC/Td M3BeCTHbI 3Ha
Hero riepeMeHHbIX, CTPOUTh TAOJIULEI UCTUHHOCTH 151 JIOTMUEeCKUX BBIPA
2 ITo TeMe «AJITOPUTMEI U IIPOrPaMMHpOBaHKe»
51 PackpbiBaTh CMBICTT MOHATHM «UCIIONHUTEb», «aJTOPUTM», «IPOrpam
) ynorpebieHrem 3TUX TePMUHOB B 00bIJIeHHOW peud U B MH(OpMaTHKe
22 OnuchIBaTh aITOPUTM pellieHus! 3alauy pas/IMuHbIMU criocobamu, B TOM
CocTaBnsiTh, BBITIONHATH BPYUHYIO M Ha KOMIIBIOTEDE HeCT0KHbIe
= BETBJIEHUI W [JUKJIOB /15l YIIPaBJIeHUs UCTIOTHUTEISIMA
54 Wcnonb3oBaTh KOHCTaHThI U MepeMeHHble pasiMyHbIX TUITOB (UMC/IOBbI
) TAK)Ke cofieprkaliyie UX BbIPayKeHWs1, UCTI0/Ib30BaTh OrepaTop MpucBanBa
2.5 Wcnonb3oBats nipy pa3paboTke nMporpaMm Jioriyeckyie 3HaueHus, ornepar
96 AHanu3MpoBaTh Mpejo)KeHHbIe airopuTMbl, B TOM YKC/e OrnpejensTk
) TIpY 33JJaHHOM MHOKeCTBe UCXOAHBIX 3HaUeHUH
2.7 Co3/aBaTh ¥ OT/I@XKMUBATh NPOrPaMMbl Ha OJJHOM U3 SI3bIKOB NPOrpaMMH]
Java, C#, llkonbHbIA AJropyUTMHYecKUd $I3bIK), peasusyroiiue Hec)
UUCJIOBBIX JAHHBIX C WCMOJIb30BaHWEM LMK/IOB W BeTB/eHWH, B TOM




JeIMMOCTH OJIHOTO L{eJIOr0 YKc/ia Ha Jjpyroe, MpoBepKY HaTypajbHOro
Ludp U3 HAaTYpabHOIO UKc/ia

9 KITACCA

Kop nposepsiemoro
pe3yabTara

IIposepsieMble NpeMeTHbIe pe3y/IbTaThl 0CBOEHHA 0CHOBHO# 06pasd
OCHOBHOr0 0011ero odpasoBaHHs

d

[To Teme «LIudppoBas rpaMOTHOCTb»

1.1

Vcrionb3oBaTh coBpeMeHHbIe HHTEPHET-CEPBUCHI (B TOM YHC/Ie KOMMYHY
XPaHWIHLLA JJaHHbIX, OHJIaliH-IporpaMMbl (TeKCTOBbIe U rpaduueckue p
yueOHOM U TIOBCeIHEBHOM /1eATeTbHOCTH

1.2

[TpuBOAUTE TPUMEpPHI UCMOMB30BAHUSA TeOMH()OPMAIIMOHHBIX CEPBUCC
ycnyr, obpa3oBaTe/IbHBIX cepBUCOB VIHTepHeTa B yueOHOH 1 NOBCeIHEBH

1.3

Mcronb3oBaTh pasavuHble CpefiCTBa 3allMThl OT BPelOHOCHOrO Mporpam
MepcoHabHy0 UHGPOPMALUIO OT HeCaHKLIMOHUPOBAHHOIO JIOCTYIIA U ¢
nogMeHbl, yTpaTbl ,[{aHHbIX) C y‘-léTOM OCHOBHBIX TeXHOJ/JIOTHYeCKHX
dCIIeKTOB HCITIO/IE30BaHHA CeTH MHTE]JHET (CETEBHH dHOHHMMHOCTL, 01
cy6BbeKTOB U pecypcoB, ONaCHOCTh BPEJJOHOCHOIO KO/1a)

1.4

PacriosHaBaTh TIOMBITKH H INpeayrpexXxiaTb BOB/IeUeHMe cebsa u OKp
KpHUMHHa/ibHble JOpMbI ceTeBOl aKTHBHOCTH (B TOM uKcie KubepbyinH

[To Teme «TeopeTnueckre OCHOBBEI HH)OPMATHUKH»

24

PackpblBaTh CMBIC/ TNOHATUH «MOJie/ib», «MOJeNMpoBaHue», ollpejes
a/leKBaTHOCTb MOJIe/TH MOZe/TUPYeMoMY 00BeKTY U 1ieIsiM MOZle/THpOBaH]

2.2

Wcnonb3oBath rpadbl U /lepeBbsi A1 MO/eMPOBaHKsA CHCTEM CeTeBOj
HAXO/JMTh KpaTualllui nyTh B rpade

[To Teme «ANITOPUTMBI U TTPOrPaMMHUPOBaHUE»

3.1

PaszbuBatb 3a/lda4¥ Ha To[3afadH, COCTaBJ/iATh, BBIIOIHATH BPYUHYHO)
AJITOPUTMBI C HCIIOJIB30BAHHEM BETBJ’IE‘HHﬁ, IOHK/I0OB H BCIIOMOI'aTe/IbHb
HCIOJIHUTe1IMHK

3.2

CoCTaBnITh ¥ OT/I@KUBaTh IPOrPaMMbl, PeAM3YIOIIHe THUIIOBBIE ajl
TNoc/IeloBaTeNIbHOCTEN WK OJJHOMEPHbBIX YHC/IOBbIX MacCHBOB (MOMCK M:
WIH KOJHUeCTBa 3JIeMeHTOB C 3a/laHHBIMHM CBOHCTBAaMM) Ha OJIHOM

(Python, C++, ITackans, Java, C#, [ITkonbHbIIH ANTOpUTMHUECKHI A3BIK)

I1o Teme «/H(pOpPMaLIIOHHbIE TEXHOTOTHI»

4.1

BblﬁHpaTb criocob IpefCcTaB/leHHs] JaHHBIX B COOTBETCTBHH C I[1OCTaBJI€]




FpaCIJHKH, ,EI,I/IEIF]_ZJEIMM]:I) C HCIO/b30BaHHEM COOTBETCTBYHOLLUMX TIpOl
AdHHBIX

Hcnonb3oBaTh 3/1IeKTPOHHbIE TaGﬂHLl,bl Ans 06]3360TKH, dHa/lM3a H BH3)

42 TOM YMCJIe C BblfIe/IeHWeM Jiarna3oHa Tabiuibl v ynopsiiouMBaHmem (Cof

Co3jaBaTe M TIPUMEHSTb B 3JeKTPOHHBLIX TabuHIjax (OpMysIbI s

43 BCTPOEHHbIX apupMeTUYeCKUX (PYHKLMI (CYMMHUPOBaHHe U TIO/CUET 3HA

) YCJIOBUIO, CpejiHee apu(pMeTHUecKoe, MOMCK MaKCHMAaTbHOIO U MUHUMA
OTHOCUTE/TbHOM, CMeIIaHHOW afipecaliui

Ad Hcrosib30BaTh 3/1eKTPOHHbIE Tab/IMLbl [J1 UMC/IEHHOIO MO/ie/IMpoBaHU

TipeMeTHbIX obnacTeit




IMPOBEPAEMBIE 3JIEMEHTBI COJEP)KXAHUSA

7 KIIACC
Kop IIpoBepsieMBblit 3/TeMeHT Co/lep)KaHusA
1 Llndposas rpaMOTHOCTH
KomrmbtoTep — yHUBepcanbHOE BLIUHC/IUTETbHOE YCTPOMCTBO, paborarolee 1o Tip
15§ MepcoHanbHble KOMIIBIOTEPBbI, BCTPOEHHBIE KOMIIbHOTEpPBI, CYNepKOMIbIOTepbl. Mo
be3ornacHocTH W rpaeuia paboTel Ha KOMITbIOTepe
OcHoBHble KOMIOHEeHThbl KOMIblOTepa W MX HasHaveHue. [Iponeccop. OnepaTtvsH
L2 YcrpoiictBa BBoZla U BbIBOjA. CeHCOPHBIA BBOJ, JAaTUMKM MOOMJ/IBLHBIX YCTPOIAC
ayTeHTU(UKALIAN
WcTopus pasBUTUS KOMIIBIOTEPOB U IporpamMMHoro obecrieueHus. [lokoseHust
TeH/|eHLIUW pa3BUTHUsI KoMITbroTepoB. CyrepkomribroTepsl. [lapanienbHble BblYUCIeH
1.3 ITpotjeccop U ero XxapakTepHCTHKHM (TaKTOBasi 4acToTa, pa3paHocTh). OnepaTHBHas I
YcrpoiictBa BBozla ¥ BbiBoAa. OOBEM XpaHHMMBIX AAHHBIX (OrepaTWBHAs MaMsATh
TBepAOTeNBHEBIN HAKOIUTe b, TIOCTOSTHHAS TaMSITh CMapT(goHa) U CKOPOCTh AOCTYTA /17
[TporpammHoe obecrieueHre kKommbioTepa. [IpukimagHoe mnporpamMmvHoe obecrieue
1.4 obecrnieuenne. CucTeMbl nporpamMupoBanus. [IpaBoBas oxpaHa MporpamMm M Jar
BecruiaTHble nporpammbl. CBoboHOE rporpaMmHoe obecrieyeHne
5 @aiinbl v nanku (katanoru). Tunsl daiinos. CeoiicTBa (aiinoB. XapakTepHbie paswv
. (cTpaHmia TekcTa, 3/1eKTPOHHAS KHHTA, poTorpadus, 3aruch MeCcHHU, BUJLOKIIHII, [TO/TH
1.6 [TpuHIMnb noctpoenus daiinosbix cuctem. [TomHoe umsa datina (nanku, katanora). [T
17 @aiinoselii meHekep. Pabora c ¢alinamu u narnkamu (Karajsoramu): cosjlaHue
] neperMeHoBaHKWe U yjaneHue (aiinos v nanok (kataaoros). [Touck daiinos cpejcrsan
1.8 ApxuBauusd JaHHbIX. Vcrionb3oBaHue rporpaMm-apXuBaTopoB
19 KomnbroTepHble BUPYChI U ApyTUe BpeloHOCHble nporpaMmbl. [IporpaMmbl /s 3aimr
O6besHeHHe KoMrbloTepoB B ceTh. CeTb MHTepHer. Beb-cTpanuua, Beb-cait. Cr
1.10 Bpay3ep. ITouckoBbie cuctembl. [loMck MHGOpPMAIMK MO KIOUEBbIM CI0BaM U TI0
uH(pOopMaIHY, TonyueHHoH U3 VIHTepHeTa
1.11 CoBpemeHHBIe CepBUCHI UHTePHET-KOMMYHUKalIUH
112 CeteBoid 3THKeT, 6a3oBble HOpMbI MH(OPMALIMOHHOW 3TMKM M MpaBa npu pabore
] He3onacHoro noeejieHys B MIHTepHeTe
2 Teopetuyeckie oCHOBbI HHPOPMaTHKH




WHdopmalyst — 0HO U3 OCHOBHbIX MOHSTHI COBpeMeHHOH HayKu. MHpopMalys Kak ¢

21 BOCIIPUSITUSL Ue/IOBeKOM, U WMHQOpMalMsi Kak [aHHble, KOTOpble MOryT ObITh 00]
CUCTEMOi
9.9 JIMCKpeTHOCTh [aHHBIX. BO3MOKHOCTh OMMCaHWs HeMpepbIBHbIX OOBEKTOB M MpOLL
) JaHHBIX. UH(OpMaIMOHHBIe TPOL{ecChl — MPOLIecchl, CBA3aHHEIE C XpaHeHHeM, peodp
Cuwmposn. Andasut. MomHocTs andasuta. PasHoobpasue si3bikoB M andasuTos. Ecrec
5.3 AndaBHUT TEKCTOB Ha pyccKoM sa3biKe. JIBouuHbli andaeut. KosmmuecTBo BCEBO3MOXKHI
) ¢buKcpoBaHHOW [MHBI B JBOMYHOM asdasute. [IpeobpasoBanue mroboro asndasi
Pa3MUYHEIX C/I0B (PUKCUPOBAHHOI I/TMHBI B adaBUTe OIpe/ie/IéHHOI MOIITHOCTH
KogupoBaHue cHMBONOB OAHOTO andaBuTa C IOMOIIBIO KOJOBBIX CJIOB B JpYTOl
24 JeKoJ1poBaHue
2.5 MBouuHblii Kog. [1pejicTaBieHe JaHHLIX B KOMITbIOTepe KakK TeKCTOB B IBOMUHOM asid
96 MHudopmaloHHblii 06bEM laHHBIX. BUT — MUHMMasbHasi eJMHML@ KOHYECTBA MH(
' Baiit, Kunobaiit, merabaiiT, rurabaiT
2.7 CKOpOCTb Tiepeiauy IaHHbIX. EAMHUIBI CKOPOCTH TiepefiauM JaHHbIX. McKaykeHue vH(!
KogupoBanue TekctoB. PaBHoMmepHbIi Kofi. HepaBHomepHbid kofg. Koguposka AS(
2.8 [Tonstne o kopupoBkax UNICODE. [lekoaupoBaHue coobuieHuii c ucro
HepaBHOMepHoro Kogia. MiH$opmaloHHeIi 06béM TeKcTa
99 Obmiee mpescTaBieHHe O LWU(POBOM TMPEJCTAB/IEHUU ay/IMOBU3YAIbHBIX M [
) Kopuposanue upeta. Lipetosble mopenn. Mogens RGB. I'nybuna koauposanust. [1aau
PacTpoBoe u BekTOpHOe MpejcTaBienue u3obpakeHuid. [Tukcens. OnjeHka uHpopMa
=1 JAHHBIX /171 PACTPOBOrO N300paykeHHsI
Kopuposanue 3Byka. PaspsagHocTs 1 yacToTa AucKpeTusaluu. KomuvecTBo KaHanoB 3:
=L 1IapaMeTpPOB, CBS3aHHbIX C MIpeJiCTaB/IeHHeM M XpaHeHHeM 3BYKOBBIX (haiiioB
3 VH$opmalLioHHbIe TeXHOJIOr K
3.1 TeKcToBbIe JOKYMeHTbI M UX CTPYKTYPHbIe 3/1eMeHThI (CTpaHuLia, ab3all, CTpOKa, C/I0B(
TeKCTOBBIN TIpOIIeCCOP — MHCTPYMEHT CO371aHus, pefaKTHPOBaHUS U (OpMAaTHPOBE
e TeKcTa
PepnaktupoBanue Tekcra. CBoiictBa cumBo/ioB. [lIpudT. Tumns! mpudTo (pybaeHsie,
373 [Tony>kupHOe U KypcHBHOe HauepTaHue. CBolicTBa ab3alleB: TpaHMLIbl, ab3aliHbIi OT
CtunieBoe GopmaTHpoBaHe
3 CrpykTypypoBaHue UH(GOPMAIMK C TIOMOIIBI0 CTIUCKOB U Tabsmi. MHOroypoBHeBbIE
4 TeKCTOBbIE [JOKYMEHTbI
BcraBka m300pakeHWi B TEKCTOBble AOKyMeHTbl. OOTekaHue w300payKeHHid TeKcC
32 JOKYMeHT Juarpamm u Gopmy 1
3.6 ITapameTpskl CTpaHULbl, HyMepaLus cTpaHuLl. JlobaB/ieHre B JOKYMEHT KOJIOHTHUTY/IOB




3.7 [Tposepka npaBonucanus. PaccraHoBka nepeHocos. ['osiocoBoii BBO TekcTa. Onti
] KomristoTepHblii nepeBoj. Vicrions3oBaHue cepBUCcOB ceTy MIHTepHeT fi/1st 06paboTKu T
3.8 3HaKOMCTBO ¢ rpaduuecKiUMH pejlakTopaMu. PacTpoBble pucyHKU. Vcrons30BaHue rp:
Onepaiy pefakTUpoBaHus rpapuuecKux 0ObeKTOB, B TOM unc/ie 1udpoBbix hotorpad
39 TIOBOPOT, OTpakeHHe, pabora ¢ obacTsMK (BbljeeHHe, KOMMPOBaHHe, 3a/IMBKa 1[BETO
KOHTPaCTHOCTH
3.10 BexropHast rpadvka. Co3gaHye BeKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPefICTBAMM TEK(
) nporpamm (npusioxkeHui). /lobasieHre BeKTOPHBIX PUCYHKOB B JJOKYMEHTbI
[TogroToBKa MynabTUMeAMUHBLIX Tpe3eHTalwil. Cnalin. [JobaBneHuwe Ha cnaij Tek
3Lk HECKO/TbKUMMU CraiijaMu
3.12 HobaBnenue Ha cakif ay iMOBU3YalbHBIX JAaHHLIX. AHUMaIMs. ['unepccsuikn
8 KITACC
Kop IIpoBepsieMBbIii 3/1eMeHT CojiepP)KaHUsA
1 TeopeTuuecKue 0CHOBLI MHPOPMaTUKU
11 Herno3uiiMoHHbIE U MO3WLMOHHBIE cUcTeMbl cudcieHus. Asdasut. OcHoBaHue. Pa3
) ITepeBo/| B IeCATUUHYIO CUCTEMY YMcell, 3aTIMCaHHBIX B IPYIUX CUCTeMaX CUUCTIeHUs]
1.2 PrmMckas cvcTeMa cuMc/ieHUs
JBouuHasa cuctema cumcieHus. IlepeBop 1enbix uncen B ripefienax ot 0 go 1024 B
13 BoceMmepuuHas cuctema curciaeHus. [lepeBop uncen U3 BOCbMepPUUHOM CUCTEMBI B 1B
’ 1 obparHo. IllectHajL|aTepuyHas cicTeMa curcieHus. [lepeBoy uncen U3 LeCTHA/LA
BOCBMEPHUHYI0 U [JeCATUUHYIO CUCTeMbI U 06paTHO
1.4 ApudmeTrueckre onepalyy B ABOMYHONW CUCTEMe CUMC/IeHHS
Jlornueckue BbICKa3biBaHuA. Jlormueckve 3HaueHWA BbICKa3bIBaHUilL. ODleMeHTapHb
15 Jlornueckue onepaluu: «U» (KOHBIOHKL|MS, JIOTHUECKOe YMHOXKeHUe), «UIi» (JU3BH
' «He» (noruyeckoe otpuuanue). Ilpuoputer norvyeckux onepauuid. Onpepen
BBICKa3bIBaHUS MPH M3BECTHBIX 3HAUeHUSAX HCTHHHOCTH BXOJALIMX B HEro sjieMeHTapl
Jlornueckue BbipakeHus. [IpaBuia 3amucH foruueckux BeIpakeHwil. [locTpoenue 1
ik BbIpayKeHUI
1.7 Jlornueckue 3/1eMeHThI. 3HAKOMCTBO C JIOTHUeCKHMH OCHOBaMH KOMITbIOTepa
2 AJITOPUTMEI U MIPOrpaMMUpPOBaHHe
2.1 [Tonsitne anropurma. McronHuTenn anroputMoB. AJIFOPUTM Kak T1J1aH YIIpaB/IeHUs U
2.2 CaoiicTsa anroputMa. Criocobbl 3amucy aropuTMa (C0BecHbIH, B BUje 6710K-CXeMBI,
2.3 AJlropuTMHUEeCKHe KOHCTPYKLMU. KOoHCTpyKIMs «cnefjoBaHue». JIMHelHbIl anropu




a/IfOPUTMOB:  HEBO3MOXXHOCTb  [1Pe/lyCMOTPeTb 3aBHCHMOCTb  [10C/1e/l0BATe/IbHOCTI
MCXOJ/IHBIX JJAHHBIX
o4 KOHCTPYKLMsl «BeTB/eHHe»: [M0/IHas U Hero/iHasg GopMbl. BhINosHeHHWe W HeBbIMNo)
' JIO)KHOCTb BbICKa3biBaHus). [IpocThie 1 cocTaBHbIe yCI0BHUS
95 KoHCTpyKLMsl «[TOBTOpeHHe»: LMK/Ibl C 3aaHHbIM UWC/IOM IOBTOPEHUi, C yC/I0BU
) LMK/1a
Paspaborka j/151 popManbHOrO UCTIONHWUTENS arOPUTMa, MPUBO/SLLETO K Tpebyemol
6 UCXOJHBIX JlaHHbIX. PaspaboTKa HeC/IOXKHbBIX alrOpHTMOB C MCIO/b30BaHHeM LIMK/IO
' dopmanbHBIMU  MCIIO/IHUTENISIMUA.  BhIMo/IHeHWe a/irOpUTMOB  BPYUHYI0 M Ha KO
noruyeckue omMbku. OTKasbl
5% fseik  nporpammupopanusi  (Python, C++, Java, C#, [llkoneHeii Anropy
' NPOrpaMMHMPOBAHHSA: PE/IAKTOP TEKCTa NPOrpaMM, TpaHC/IATOP, OT/Ia/[YHK
2.8 IlepemerHas: THrI, UMsl, 3HadeHue. Llesible, BelljeCTBeHHbIe H CUMBO/IbHbIE IepeMeHHbIe
9 Oneparop npucBarvBaHuis. AprdMeTHUeCKre BbIDaKeHNs U MOPAJOK UX BbIUMCTeHHA
> 11e/IOUMC/IEHHOE Jle/IeHHe, OCTaToK oT JeseHus. [IpoBepka eumocTH oHOTO 11€/710r0
Bersnenusa. CocTapHble yCI0BMA (3amMCh JIOTHUECKHMX BbIPAKEHMH Ha M3y4daeM(
2.10 HaxoxgeHre MHMHMMyMa U MakCcMMyMa M3 [BYX, TPEX M UeTbIpéx uuces. Pem
MMeOILIero BelljecTBeHHble KOPHH
211 Jluanoroeas 0TnaJKa MporpaMM: MolaroBoe BbINOJHEHWE, [IPOCMOTP 3HaUEHMIt Beln
’ TOYKH OCTaHOBa
Lukn ¢ ycnosuem. AnroputM EBKnMfa A1s HaxoxKaeHWUsl Hauborbilero obiero gent
2.12 Pa3bueHne 3amMcy HaTypaabHOrO UHC/IA B TMO3UIJMOHHON CHCTeMe C OCHOBaHHEM,
OT/Ie/IbHBIE LUGPBI
13 Llukn c nepemMeHHOI. AJTOPUTMBI ITPOBEPKU /IeIMMOCTH OJJHOT'O 1|€/IOT0 UMC/Ia Ha [
' 4rc/ia Ha IpoCcToTy
214 O6paboTka crMBOMBHBIX JaHHbIX. CUMBO/MbHBIe (CTpOKOBbIE) TepemeHHble. [lo
) IToficuéT YacTOTHI NMOsIB/IEHUS] CHMBOJIa B CTpoKe. BeTpoenHsle dyHKIMH 151 06paboT
OmpesiesieHrie  BO3MOXKHBIX pe3y/nbTaToB paboTbl anropuTMa MpU  3aJaHHOM
215 onpejiefieHHe BO3MOXKHBIX BXOJHBIX JaHHBIX, IPUBOJALIMX K JAHHOMY pe3y/IbTaTy
9 KJIACC
Kopg IlpoBepseMbIii 37TeMeHT COiepPKaHHUA
1 [Indporas rpaMoTHOCTH
1.1 I'nobampHas cetb VurepHer. IP-agpeca y3moB. CeTeBoe XpaHeHHe [aHHBIX.




KOJJIEKTUBHOI'O pasMellieHrsi HOBOM vHgpopMmalyy B MHTepHete. Bosnbiive aaHHbIe
JlaHHbIe COLMa/IbHBIX ceTeil)

1.2

IMonsATHe 06 MHGoOpMaLHMOHHOH Ge3ornacHOCTH. YTpo3bl UHGopMalLMoHHOI De3onack
CeTh ¥ MeTo/ibl poTHBoeicTBUs M. [IpaBuna Ge3onacHoil ayTeHTUUKaLK. 3arij
WurepHet. be3omnacHeie ctpaTeruu nosefienus B cetu UHTtephet. [lpegynpexaenue
KpUMUHAa/IbHbIe (JOpMbI ceTeBol akTUBHOCTH (KubepOy /umHr, humuHr v gpyrue ¢pop

1.3

Buzpl fesatensHocTH B VIHTepHeTe. VIHTepHeT-CePBUCHI: KOMMYHHUKALIMOHHBIE CepB
KOH(epeHI-CBA3b U APYTrHe), CripaBouYHbIe C/TyKObI (KapTel, pacruicaHus U Jpyrue
oOHOB/eHUs1 TIporpaMMHoro obecrieueHust W Jpyrue cay>kobl. CepBHCBEI rocy[
XpaHunuia gaHHbiX. CpeicTBa cOBMeCTHOH pa3paboTKu I0KYMeHTOB (OHIaiH-0gu(
KaK BeD-cepBUC: OHJIaliHOBBIe TEKCTOBbIE U rpadruecKue peJakTopkl, cpejibl pa3pabo’

TEO]JETI/ILIGCKHE OCHOBbBI HHClJDpMaTlr‘IKH

2.1

Mopenb. 3ajaum, peiiaemMble C TIOMOIIbI0 MojenupoBanus. Knaccudukaiimm mogesne
UHOOpPMAILIMOHHbIe MOJe/d. HernpepbiBHbIE W AUCKpPeTHBIE MOZead. MMUTaluoHH
OlLleHKa COOTBETCTBUSI MOJE/IM MOJIeTUpPyeMOMYy ODBeKTY U Lie/IiM MOZie/IMPOBaHUs

2.2

TabsmuHble Moiem. Tabma Kak npecTaB/IeHUe OTHOLIEHHUS

2.3

Basbl jaHHbIX. OT6Op B Tabsiulie CTPOK, YAOBAETBOPSIOLIMX 33/JdHHOMY Y CJIOBHIO
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I'pacd. BepumwiHa, pebpo, ryTb. OpveHTHpOBaHHblE W HEOPHEeHTHpPOBaHHble rpadb
MaTpuiia rpada. [InuHa nyTy Mexy BepluMHamu rpada. IToMcK onTHMasbHOro nyT
(MCTOYHMK) W KOHeYHass BepiIMHa (CTOK) B OpPHMEHTHPOBAaHHOM rpacde. Bbrus
Harpae/eHHOM allMK/IMuecKoM rpade

2.5

Hepeso. Kopenb, BepiimHa (y3en), uct, pebpo (ayra) aepesa. Boicota gepesa. [Toan,
AepeBbeB. [Tepebop BapuaHTOB € IOMOLIBIO flepeBa

2.6

INonsaTHe MaTeMaTHuecKod Moje/d. 3ajauM, pellaeMble C TIOMOLBLIO  MaTen
mMozenvipoBanus. OTiMupMe MaTeMaTMUecKOM MOJieM OT HaTypHOM MOJenu u o
OIMcaHus 00BeKTa

2.7

OTansbl KOMIIBIOTEPHOI0 MO/ e/IMPOBaHUsA. IMOCTAHOBKA 3aJa4M, MMOCTPOeHKHe MaTemal
peann3aliysl, TeCTHPOBaHHE, IIpoBelleHHe KOMIIBHOTEPHOI'O 3KCIIepHMeHTd, aHa/ld
MO/IeJTH

AJIFOPUTMBI M NPOrpaMMKPOBaH1e

3.1

Pazbuenue 3aJayHd Ha rnojasajauvm. CocraeneHve dJI'OPUTMOB H TpOrpaMM C MCII0J1b
BCIMOMOraTe/IbHbIX aJlTOPUTMOB AJi YTIPABJA€HWA UCTTO/THATe/1eM W/TH JPDYTUMHK MCTION]
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TabnuuHble BesMuuHbI (MaccuBbl). OfHOMepHble MaccuBbl. CocTaBjieHWe W OTJL
THUMNOBbIe A/JIrOPUTMbI 00PabOTKH OJHOMEPHbIX UYMC/IOBBIX MacCHMBOB, Ha OJHOM
(Python, C++, Ilackanb, Java, C#, IlIKonabHbIA AJIrOpUTMUUECKMH $I3bIK): 3a
C/IlydyallHBIMM UMC/IaMY, B COOTBETCTBMM C (hOPMYy/IOM WM TIyTEéM BBOJA UMCEN, 1
MaccHBa, JMHEMHBIM MOWCK 3aJaHHOrO 3HAueHUs B MaccCHBe, TOJCUET 3/1eMeHTC




3aJjaHHOMY YC/JI0BHIO, HaXOxXiaeHHe MUHHMa/IbHOI'o (MaKCHMaJ'[bHOl' 0) 3J/leMeHTa Maccl

3.3

O6paboTKa TMOTOKa [JaHHbIX: BbIUKMC/IEHWe KOJIMYeCTBa, CYMMbl, CpejjHero apudn
MaKCHMaJIbHOrO 3HauUeHMsi S/1IeMEHTOB 110C/Ie/I0BaTe/IbHOCTH, Y/J0B/IeTBOPSIOILMX 3a/a

3.4

Yrpaenenue. Curnan. ObpartHas cs3b. [lomyueHne cUrHanoB OT LUHU(POBLIX JATUMK
3ByKa U Jpyroro). IIpumMeps! HCrOAb30BaHUS NPUHLIMIA OOpPAaTHOR CBSI3M B CHCTe!
yCTpoiicTBamMy, B TOM uMcie B poboroTexHuke. Ilpumepbl poboTH3MPOBaHHbIX
JBI)KeHUeM B TPaHCIOPTHOM cHUcTeMe, CBapOUHas JIMHUS aBTO3aBO/ja, aBTOMaTH3UPOJ
[IOMa, aBTOHOMHas CHCTeMa YTpaB/IeHHUsI TPAHCIIOPTHBIM CPeICTBOM U IPyTHUe CUCTEM

MHdopmalLioHHbIe TeXHONOMMK

4.1

[lousiTie 00 3/MeKTPOHHBIX Tabnuilax. TWIBI JaHHBIX B siUeiiKax 3J1eKTPOHHOMN
¢dopmartrpoBaHue Tabnul. BcerpoeHHble (YHKUMW /st MOMCKa MakCHMyma, Mi
apudmeTuyeckoro. COpTHpOBKa JAHHBIX B BhIZle/IeHHOM JiHariasoHe. [Toctpoenue au
Juarpamma, ToueyHas guarpamma). Beibop tuna auarpammet

4.2

Tpeo6paszoBaHue GopmMy NMpu KonMpoBaHUK. OTHOCUTe/IbHAs, abCOJIOTHAs U CMellla

4.3

YcioBHBIE BbIUMC/IEHUs] B 3/1eKTPOHHBIX Tabnuijax. CyMMHpOBaHHe M MOJACYET 3HA!
ycnosuto. OBpabortka 6onbiinx Habopos fanHbIX. UncieHHOe MOJe/IMPOBaHe B 3/1eK

4.4

Pose HH(pOpMaL[HOHHbIX TeXHOJIOTHH B Pa3sBHUTHH 3KOHOMHKH MHp4a, CTpdHBI, perHok
pecypchl. Ilpodeccun, cpsizaHHble ¢ MHGOPMATHMKOW ¥ MH(OPMALMOHHBIMU
MPOrpaMMHCT, Pa3paboTuMK MOGM/IBHBIX TPUIOXKEHHI, TeCTUPOBILMK, apXUTEKTO

CIIeHa/IMCT 110 aHa/IH3y OdHHbIX, CHCTEMHbBIH AIMHHHCTPATOD




ITPOBEPAEMBIE HA OI'3 11O UTH®OPMATUKE TPEBOBAHUA K
PE3Y/IBTATAM OCBOEHVSI OCHOBHOM OBPA30BATE/TbHOM
IMPOT'PAMMBbBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Koj npoBepsieMoro
TpeboBaHus

IIpoBepsiemble TpeboBaHHA K NMpejMeTHBIM pe3y/ibTaTam 6a3oBoro y
oOpa3oBaTeLHOI MporpaMMbl 0CHOBHOT0 001iero obpa3oBaHus Ha ¢

1

3Hathb (MOHUMAaTh)

1.1

Bnajenue ocHOBHBIMH MOHATUAMU: MH(OpMaLus, Mepejiaua, XpaHeHHE
anropuT™, Mofesb, LM(pPOBOH MpPOAYKT U WX UCMO/Ib30BaHUE
MpaKTHYeCKHX 3a/1a4

1.2

BJIE],H.EHHE IMOHATHAMM: BbICKasbiBaHHe, JIOI'MUecKad ollepaliis, Toruvecy

YMeTs

2.1

YmMeHue ornepypoBath edWMHHLIAMH H3MepeHHA HHCIJDpMaLl,I/IDHHOFD 06
JAaHHbIX

2.2

¥MeHHe 3aruckIBaThL U CpaBHUBATh Lienble yucsa ot 0 o 1024 B pasznuy
CUMC/IEHUS C OCHOBaHUAMHU 2, 8, 16, BLIMOIHATE apupMeThIecKue orep:

2.3

Ymenue KOAUPOBaTh U NeKoNHPOBATh CDOGLL[EHHH Mo 3aJJaHHbIM ITpaB
IMPHHLHKIIOB KOJHPOBaHHA I/IHCbDPMaL[Ile paanquﬁ INMpUpOJbl: TEKCTOBO
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YMeHHe 3arychbIBaTh JIOTMUeCKHe BbIpaKeHWs1 C HCIOJ/b30BaHueM [}
OTpHllaHHA, oOIpede/aTb HCTHHHOCTbL JIOFHYeCKHX Bblpa}KEHI/]ﬁ,

HMCTHHHOCTH BXOJAIMX B HEro MnepeMeHHbIX, CTPOHWTh Taf).ﬂldl[bl "
Bblpa}KQHI/Iﬁ; 3alHChbIBATh JIOTHUECKHE BbIPA>KEHHA Ha U3yUaeMOM A3bIKe

2.5

YMeHHe COCTaB/IATh, BBINOJAHATE BPYUHYHO W Ha KOMIbIOTepe H
ynpasjeHus ucronHurensmMyd (Yepenaiuka, YepTéXHUK U JIpyrue)
IporpaMMmbl Ha OJHOM U3 sI3bIKOB nporpammMupoBanus (Python, C++, 1
AnroputMuuecKuii S13bIK), peanu3ylole HeCJI0XKHbIe arOPUTMbI 06p
MCI0/Ib30BAHMEM LIMKJIOB M BeTB/EHUH; yMeHHe pa30uBaTh 3a/jaud H
KOHCTAHTEI, [lepeMeHHbIe U BbIpa)KeHUs! pa3/IMUHbIX TUIMOB (UYMCTOBBIX
aHanM3upoBaTh TPe/IOKeHHBIH anrOpUTM, OMNpejleNdTh, Kakue p
3aJJlaHHOM MHO>KeCTBe MCXOAHbIX 3HaUeHHUH

2.6

YMeHHe 3amMcaTh Ha H3yUaeMOM #A3bIKE TIpOTrpPaMMHPOBAHHWA a/lirop
OJHOro LieJIoro 4YHcja Ha Apyroe, IIpOBePKH HaTYyPaJ/JbHOI'O UHCJ/Ia Ha IIf
HaTypa/IbHOI'o 4YMcJla, NoMcK MakKCMMyMOB, MUHUMYMOB, CYMMbI YHC/IOB

2.7

Bnajienre yMeHHeM OpHeHTUPOBAThCSA B MepapXuuecKoi cTpyKType da
(aiinoBoii crcTeMoil epcoHaIbHOTO KOMITbIOTepa € UCIOIb30BaHHEM I

HMEHHO: CO3[dBdTh, KOITMPOBATS, I1epeMelldTh, [IepeHMeHOBLIBATD, Y d




H KaTa/loru

2.8

BrnajieHre yMeHMSIMM M HaBbIKaMHM MCII0/Ib30BaHUsl WH(OpPMAaLMOHE
TeXHOJMIOTMH /11 TIOMCKa, XpaHeHWsl, 0OpaboTKM M Tnepefauv M
MH(pOpMaLu1

2.9

Ymenne BbI6HpaTb criocob rpeacTabjleHHUsI AaHHBIX B COOTBETCTBH
(Tabnuibl, cxembl, rpaduKH, AUMarpaMmbl) C MCIO/Ib30BAHUEM COOTE
cpegcTB 06paboTKH JJaHHbIX

2.10

YMeHHe (popmanu30BaTh U CTPYKTYpHpPOBaTh HHGOPMALIHIO, UCIOMb3Y]
06paboTKu, aHanM3a ¥ BU3Ya/M3aLMKM UUCJIOBBIX JAHHBIX, B TOM UMCJ
Tab/HIBl ¥ yTIOpsZourBaHHeM (COPTUPOBKOI) ero 3/1eMeHTOB; yMeHN€
Tabnuiax ¢opMysbl Assl PAacuéTOB C WCTIONB30BAaHMEM BCTPOEHHE
OTHOCHTE/IbHOM, CMellaHHOM ajpecalidy; MCMo/b30BaTh 3/1€KTPOHHbI
MO/Ie/IMPOBaHMs B MPOCThIX 3a/lauax U3 pasHbIX Mpe/IMeTHbIX obacteit




INEPEYEHDB 3JTEMEHTOB COJIEP)XKAHUSA, ITPOBEPAEMbIX HA
Ooros 110 THO®OPMATHUKE

Kopg

ITporepsiemMblii 3/1eMeHT coiepKaHUsA

Lindposas rpamoTHOCTD

HiHParf##1.1

@aiinbl ¥ nanku (Katanoru). TTpUHLMNBLI nocTpoeHus ¢ainoBeix cuctem. [
[TyTh K daiiny (marnke). Pabora ¢ daiinamu 1 KaTajoramu cpejcTBaMM oriepal
KOIMMPOBaHUe, TiepeMellieHre, TlepeUMeHOBaHNe U yaaneHue (aii/ioB 1 Marok
CroiicTea tatinos. Daiinoseiii MeHemkep. [Touck daiinos cpegcTBaMu onepatl

1.2

Obbeautenre KoMrbioTepoB B ceTh. Cerb WuTtepHer. Beb-cTpanuiia, Beb-ca
pecypcoB. Bpaysep. ITonckoBble crucTeMsl. [Tonck uHpOpMaIiK MO K/IH0UYeBBIM
HoctosepHocTh MHGOpPMaLHH, royueHHol u3 MHTepHeTa. [P-anpeca y3noB. (

TeopeTuyeckue 0CHOBbI MHPOPMAaTHKK

2.1

JIMCKpPeTHOCTh JlaHHBIX. BO3MOXKHOCTb OMUCaHUS HerpepbiBHLIX 0GHEKTOR
OUCKDPETHBIX JAHHBIX.

CumBon. Andasutr. MouHocte andasurta. [lBonuHsblii andasur. Komiu
(KopoBbIX KOoMOMHAUM) (GUKCHPOBaHHOM [JJIMHBI B JIBOMYHOM asiaBUTE
andapura K JABouuHOMY. Ko/lMuecTBo pa3MuHbLIX C/10B GUKCUPOBAHHOM [JJIUH
MOIIIHOCTH.

KogupoBanue CHMMBOJIOB OZHOro andaBHUTa C TIOMOLbI0 KOJOBBIX C/IOB B
tabnuua, fekoaupoBaHve. KoguposaHue TekcToB. PaBHomepHblid Koj. Hepa
ASCIIL. BocbMubuTHBIE KoaupoBKH. [ToHATHe o Koauposkax UNICODE. /]
UCI10/1b30BaHUEM PaBHOMEPHOIO U HepaBHOMepHoOro Koja. MHdopmaroHHbIi

2.2

NudopmariuoHHblii 06béM JlaHHBIX. BUT — MUHUMa/bHas eJMHULA KOJIMUeCT]
paspan. Eguaniel u3mepenus wHpopMarmoHHoro obbvéma gaHHBIX. But,
rurabaiit. CKOpoCTb mepejiaud JaHHbIX. EqUHUIILI CKOPOCTH TIepejaun JaHHEI

2.3

KopaupoBanue 1eta. LBeToBble Mogenn. Mopens RGB. I'nybuHa KogupoBaHy
PacTpoBoe M BeKTOpHOe TmpejcTaBieHue u3zo0pakeHuil. ITukcenb. OleHKa
rpauuecKkux JaHHbIX [/ paCTPOBOro W300paskeHwst

2.4

KD,H,HPDBEIHHE 3BYKaA. PEIB]TJH,E{HOCTb W yacTtoTa 3anucy. Ko/iryecTBo KaHa/ 0B 3a
OL[EHKE[ KO/TMYeCTBeHHBIX INMapaMeTpPOB, CBA3dHHBIX C IIpeACTaB/I€HHMEM WU XDaH¢

2.5

Hel'IO?-HL[IdOHHbIe K MO3HLIHOHHbIe CUCTeMb] CHHC/IEHHS. AJ’IdJaBHT. OcHoBaHMe
yMciaa. HEPEBO,H, B AeCATHUHYI CUCTeMY YHHCe/l, 3allHCaHHBIX B APYIrHX CHCTeM
Pumckas cucteMa CUMC/IeHUA

2.6

JpeouuHas cuctema cuurcieHus. [lepeBoy Lenbix uucen B rnpejenax ot 0 jgo

CUMC/IEHHA. BOCbMEpPﬂH&H CHCTeMa CUHHC/IeHHs. H'E‘p'EBO,[I; 4HCeJI W3 BOCbMED




U JlecATUYHY0 cucTeMbl W obpatHo. lllecTHajillaTepUyHad cHCTeMa CUM(
LIeCTHA/|LIaTePUYHOM CHCTEMbl B JIBOMUHYIO, BOCBMEPUUHYIO M [eCsTHY
ApudmeTHuecKre oreparyy B JBOMYHON CHCTEMe CUUC/IEHHS]

2.7

Jlornyeckue BbiCcKaspiBaHUsA. Jlornueckue 3HaueHWs] BbICKAa3bIBaHWA. 37
BbICKa3biBaHWsa. Jloruueckue omnepauyu: «u»  (KOHBIOHKLIUS, JIOTHYe(
(AM3BIOHKLIWSA, JIOTUUECKOe CII0XKeHHe), «He» (lorndeckoe orpujanue). [Ipuoj
OnpepesileHe UICTHHHOCTH COCTABHOI'O BbICKa3bIBaHKA, eC/IH W3BeCTHbI 3Hayel
Hero 3JleMeHTapHbIX BbICKasbiBaHUM. Jlornueckue BhipakeHus. TIpaBuia 3ar
[TocTpoenue Tabnul UICTHHHOCTH JTOTHUECKUX BbIPayKeHHUH

2.8

Jloruueckue 3/1eMeHThbl. 3HAKOMCTBO C TOTMUeCKMMIA OCHOBaMU KOMITbHOTEPd
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Henpepbm}rble H JUCKPeTHbIe MOJe/IH. I/Il\-'ﬂ/ITaL[I/IOI-H-Ible MOJeTN. Ml"pOBbIE M(
Moje/il MoJle/THpyeMoOMY OSBEKTY H 11e/1AM MOoJe/THPOBaHk A

2.10

Tabmunbie mosenu. Tabnvila Kak TipeficTaBneHUe OTHOLLIEHHA. Ba3bl faHHE
V10B/IETBOPSIIOLLHX 3aJAHHOMY Y C/I0BHIO

2.11

I'pad. Bepmmna, pebpo, nyts. OpreHTHMpOBaHHbIE U HEOPUEHTHPOBAaHHbIE
BecoBasi marpuija rpada. [aiHa nyTH Mexxay BepliMHamu rpada. ITouck o
HauanbHasi BepiuvHa (MCTOUHMK) M KOHeYHasi BeplliMHa (CTOK) B OPUEHTHUPO
KOJIMYecTBa MyTeil B HarpaB/IeHHOM aLMK/IAYecKoM rpade

2.12

Hepeso. Kopennb, Bepumna (y3en), nuct, pebpo (myra) aepeBa. Bricora ge
MCIO/Ib30BaHMs filepeBbeB. [lepebop BapHaHTOB € MOMOIIIBIO JepeBa

ANropuTMBI ¥ IPOrpaMMHpOBaHHe

3.1

CaoiicTBa anroputma. Criocobb1 3amvicu asroputMa (C/10BeCHbIH, B BUe H10K-
CocrapnieHHe aqrOpUTMOB W TIPOrpaMM C WCIIOb30BaHUEM BETBJIEHMH, L
anropuTMoB A1t yripaBiaeHus ucrionHuTesieM (Pobot, Yepenaiuka, YepTéxH
aNrOPUTMOB BPYUHYIO M Ha KOMIIbIOTEpe

3.2

S3bik mporpammupoBanus (Python, C++, ITackans, Java, C#, [lIkonbHbIil Anr(
Cuctema nporpaMMMpOBaHUs: pejaKTop TeKCTa [PorpaMM, TPaHCJISITOP, OT/1a)
[TepemeHrHas: w1, UMs1, 3HaYeHue. Llesnble, BelllecTBeHHble U CUMBOJIBHbIE T1ep
Oneparop rprcBauBaHus. ApudmMeTHuecke BbIpaXKeHUs! U TOPSIIOK UX BBIUM(
YyHC/IaMU: 1le/IOYMC/IeHHOoe [flefleHWe, OCTaToK OT fJeneHus. Bersnenus. C
JIOTMYeCKUX BbIpa>keHUH Ha M3yuaeMOM si3blKe MporpaMMHpoBaHus). Haxosxe
M MakcuMyMa M3 JBYX, TpéX M ueTbIpéx uucen. PeiueHue KBsajpaTHC
BellleCTBeHHble KOpHH. LIMKA ¢ ycioBveM. Aroput™ EBKaWa /19 HaXox]
[lenaTeNst IBYX HaTypanbHbIX uuces. Pasbuerne 3amvcu HaTypaabHOTO YHC/T
OCHOBaHHWEM, MeHbIIMM WM paBHbIM 10, Ha oTAenbHble HUGPLL LlUKn

MPOBEpKM Je/IMMOCTH OJIHOTO 11e/I0r0 UMC/la Ha pyroe, NpoBepKU HaTypaslbHC

3.3

O6paboTKa CMMBO/BHBIX JAaHHBIX. CHMBO/BHBIE (CTPOKOBBIE) IMEePeMeHHbIe
ctpok. [1oficuéT yacToThl MosB/IeHHs CHMBOJ/IA B CTPOKe. BeTpoeHHbie dyHKLM




3.4

OrnpejiesieHe BO3MOXKHbBIX pe3y/IbTaToB paboThbl aAropuT™Ma rpH [JaHHOM M
orpe/iesieH e BO3MOXHbBIX BXO/HbIX JIaHHBIX, MPUBOASILMX K JAHHOMY PesyJib’
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TabnuuHble BenuuuHbl (MaccuBbl). OpHoMepHBle MaccuBbl. CocrabiieH
peanM3yoIIuX TUTTOBLIE anropuTMbl 06paboTKKM OIHOMEPHBIX YMCIOBBIX MaC
nporpamvupoBanust (Python, C++, Ilackans, Java, C#, [lIkonsHbIH AMTOPUTM
UMCJIOBOIO MaccuBa C/Iy4aWHBIMM YWC/IaMU, B COOTBETCTBUM € (hopmyiol
Haxo/JeHHe CyMMbl 3/1eMeHTOB MAacCHBa, JIMHelHbIH TMOUCK 3a/laHHOro 3H
3JIeMEHTOB ~ MAcCUBa, V/IOB/ETBOPSIIOILIMX  3aJlaHHOMY  YC/IOBUIO,  Hi
(MakcuManbHOro) asemMeHTa maccuBa. CopTupoBka maccuBa. ObpaboTka m
KO/IMYeCTBa, CYMMbI, CPeJHEro apupmMeTHUECKOro, MUHMMA/TbHOTO U MaKCHMa
1oc/ie/loBaTe/IbHOCTH, Y/|OB/IETBOPSIOLLMX 3a/laHHOMY Y C/IOBUIO

3.6

Ynpasnenue. Curnan. OOpartHasi cBsizb. [losyueHuMe CUrHasoOB OT LM(PI
KacaHus, paccTOsiHUA, CBeTa, 3ByKa). [Ipumepr! vcrnonb3oBaHuA MpUHIUIA
ynpaBJleHUs] TeXHUYeCKUMU yCTPOMCTBAaMH C TIOMOLIBIO JaTUMKOB, B TOM YMC/T

NndopmalioHHbIe TEXHOIOTHU

4.1

TexcToBble JOKyMeHTbI M UX CTPYKTYPHbIe 3/1eMeHThl (CTpaHHLia, ab3all, CTpok
TeKcTOBBIA MpoLeccop — UHCTPYMEHT CO3/laHus, pefakTUpoBaHus U dopmMat
Habopa Tekcra. PemakThpoBanue Tekcta. CBoiictBa cumBosioB. Lllpudgt. Ty
3aceykamM, MOHOILMPUHHBIE). [lonyxupHoe M KypcuBHOe HauepraHue. C
absauHblid OTCTYN, WHTepBad, BbipaBHUBaHHe. [lapameTpbl cTpaHuLblL (
CTpyKTypHpoBaHue UH(OPMALIMK € MTOMOLIBIO CITUCKOB U Tab/mL. MHoroypo
Tab/MI] B TeKCTOBbie [OKyMeHThl. BcraBka wu3obpakeHnii B TEKCTOBb
n300paXkeHni TekcTOoM. BK/IIOueHHe B TEKCTOBBLIA AOKYMEHT Auarpamm, ¢c
KOJIOHTUTYJIOB, CCbUIOK U JPYTUX 3/1EMEHTOB

4.2

PactpoBsle pucyHkH. Vcrionb3oBaHye rpaduueckux MPUMHTHBOB.

Orniepalun pejlakTHpoBaHusi rpaduueckux oObeKTOB, B TOM 4uc/e LU(pPOB
pasmepa, obOpe3ka, I0OBOpPOT, OTpakeHWe, pabora c obsacTamu (Bblgener
I[JBETOM), KODpEKI[Msl 1[BeTa, APKOCTM M KOHTPAacTHOCTU. BekTopHas rpa(
PUCYHKOB BCTPOEHHBIMH CpeJCTBaMH TEKCTOBOIO IIpOLieccopa MWW JpyTrul
IlobasyieHye BeKTOPHBIX PUCYHKOB B JJOKYMEHTHI

4.3

[ToarotoBKa My/bTUMeWMHBIX TpeseHTauuid. Craiig. [obasieHue Ha cia
Pabota ¢ HeckonbkuMMM cradjamMd. [lobaBieHwe Ha Ciaidj ayAdoBU3YaJ
['unepccopuiky

4.4

Tunbl fgaHHBIX B sYelKax 2/7eKTPOHHOM Tabmuibl. PepakTvipoBanue W
BerpoeHHble (yHKUMU /sl OMCKAa MAaKCUMyMa, MUHHUMYMa, CYMMbl U C
CoprupoBKa JaHHbIX B BblJe/leHHOM JuariasoHe. [locTpoenue jauarpam
Auvarpamma, ToueuHas Juarpamma). Breibop Tumna guarpammel. IIpec
kKorpoBaHuu. OTHocHTebHAs, abCoOMOTHAs U CMeLlIaHHas afipecarus




4.5

YcnoBHble BBIMKC/IEHUS! B 3/1eKTPOHHBbIX Tabnuiax. CyMMHpOBaHHe W T0AC
3a/laHHOMy ycnoBHio. O6paborka Gosbiikx HabopoB AaHHbIX. YHc/ieHHOe MO
Tabsmrax




YYEBHO-METO/UYECKOE OBECIIEYHEHUE
OBPA30OBATEJ/IBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUUTEJIA

OVUPPOBBIE OBPA30BATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETH
NUHTEPHET



